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-» BBepeHme

ECTb KHWIMM, Haf KOTOPbIMK

He B1iacTHO Bpems. [Npoxoasar
roAbl, 4eCATUNETHS, @ OHW OCTa-
t0TCS HEM3MEHHO MHTEPECHBLIMM

W yBNeKaTebHbIMU 115 YATaTENS.
K TaKMM KHWUram MOHO OTHECTH
«3aHumaTenbHyto GU3nKy» AKoBa
Mcunpoposwnya lMNepenbmara. 3ta
KHWra, BrepBble U3gaHHas YyTb
MeHee CToNETWs Ha3ag, 6yaeT UH-
TepecHa 1 B3POC/bIM, U AETSM.

B Hel aBTOp CTPEMUIICA HE CTO/1b-
KO JOHECTU [0 YATaTeNs HOBbIE
3HaHKS, CKOTbKO NOMOYb EMY
y3HaTb TO, YTO OH 3HAET, TO

€CTb YINyOUTb 1 OXUBWTD YIKE
UMeloLLIMECS OCHOBHbIE cBefle-
HWS M3 GU3UKK, HAY4YUTb CO3HA-
TeNbHO UMK PacropsiKaTbCs

1 No6yanTb K Pa3HOCTOPOHHEMY
UX NPUMEHeHuIo. [locTuraetcs
3TO PACCMOTPEHNEM MECTPOro
psifa rofoBOIOMOK, 3aMbICIOBa-
TbIX BOMPOCOB, 3aHUMaTENbHbIX
paccKka30B, 3ab6aBHbIX 3ajay,
NapafoKCOB U HEOXMOAHHbIX CO-
nocTaBNEHUM U3 061acT GU3KKMH,
OTHOCALLMXCA K Kpyry MOBCEAHEB-
HbIX SIBIEHU UMM YepnaeMbIX U3
MHOIMM M3BECTHbIX Hay4HO-PaH-
TaCTUHECKMX KHUT. MaTepuanom
nocneaHero poga coctaBuTeSb
nosib30Bascst 0COGEHHO LLMPOKO,
cyuTas ero Hanbonee COOTBETCTBY-
oMM Liensam copHUKa. B KHure
npuBeeHbl OTPbIBKX U3 POMaHOB
n pacckasoB M. BepHa, I. Yannca,
M. TeeHa v ap. OnucbiBaemble

B HMX paHTacTUyecKue onbIThl, Mo-

fikoB UcupopoBuy Mepenbmax

MWUMO CBOEW 3aMaH4Y1MBOCTH, MOTYT
CbirpaTb PO/b XMBbIX UTIOCTPALIMA
B npoLiecce npenoaaBaHusl.
CocraBuTenb CTapanca npuaaTb
U3NOMEHMIO UHTEPECHYIO DOpMY,
cAenatb NpeaMeT NpuB/eKaTelb-
HbIM. OH PYKOBOACTBOBaCS TOM
NMCKUXO0rM4eCKOM YCTaHOBKOM, YTO
WHTEPEC K NPeaMETY NoBbIaeT
BHMMaHwWe, o6ner4aeT NOHMMaHue
W, cnepoBaTebHO, Crnoco6CTBYET
60/1ee CO3HATENbHOMY U MPOYHOMY
YCBOEHMIO.

Bonpeku o6b14ato, ycTaHOBMBLUEMY-
¢ 415 Noao6HOro pojia C60PHNKOB,
B «3aHMMaTeNIbHOM GU3NKE» O4EHD
MaJio MecTa OTBOAMUTCS OMUCAHUIO
3a6aBHbIX GU3NYECKUX OMbITOB. 3Ta
KHUra UMEET MHOE Ha3Ha4yeHue,
Heenn CO0PHMUKKM, MpeanaratoLme
mMaTtepuan Ana sKCnepuMeHTUPOBa-
Hus. ThaBHas Lenb «3aHnMaTebHoM
GU3NKW» — NPOBYAUTL AesTeNb-
HOCTb Hay4HOro BOOGparKeHMs,
NPUYYUTb YATATENS MbICIUTL B yXe
GU3NYECKON HaYKMU 1 CO3aaTb B €ro
NamsaT MHOrOYMCNEHHbIE accoLma-
LK GU3NYECKMX 3HAHWUI C CaMblMK
Pa3HOPOAHBLIMU ABNEHUSMU KN3HMU,
€O BCEM TEM, C YEM OH 0ObI4YHO
BXO/IMT B COMPUKOCHOBEHME.



=>» VI3 IIPeAUCAOBUI ABTOPA
K TPMHOAIIOTOMY U3AQHMIO

KHura «3aHnmarenbHas dGusu-
Ka» cTana nepBeHLEM B MHO-
rOYUCNEHHON KHUXHOW ceMbe
ee aBTopa, HacyuTbIBaloLWwen
HECKOJIbKO AECATKOB Y/1EHOB.
EV noc4actaMBuNOCh NMPOHUK-
HYTb, KaK CBMAETENbCTBYIOT
nucbMa YuTaTenen, B camble
rNyXue Yronku Halen poauHbl.
3HauuTenbHoe pacnpocTpaHe-
HWE KHUTU TOBOPUT O XKMBOM
MHTEpece LWMPOKNX KPYroB

K GU3UYECKUM 3HAHUAM, YTO
HaJIOXKMNI0 Ha aBTopa cepbes-
HYIO OTBETCTBEHHOCTb 3a Kaye-
CTBO ee maTtepuana. C noHnma-
HWEM 3TOM OTBETCTBEHHOCTHU
MOXHO CBAA3aTb MHOTOYUCNIEH-
Hbl€ UBMEHEHWSA N JONOSTHEHUS
B TEKCTe «3aHMMaTeNbHOM
GU3NKN» NPU NOBTOPHBIX €€
n3gaHusax. MoxHo cKasarTb,
4YTO 3Ta KHUra nucanachb B Te-
yeHue 25 net. B nocnegHem
M3[aHuUK OT TEKCTa NepBoro
COXpaHeHa eaBa NOMOBMHaA,

(@&

a oT UnaCTpaumm — NOYTU HK
OQHOMN.

«3aHnmaTenbHaa dUsnKka» —
He Xy[10XXeCTBEHHOE Npon3Be-
[JeHune, a COYMHEeHMe Hay4yHoe,
X0Td n nonynspHoe. Ee npea-
MeT — dM3MKa — AarKe B Ha-
YyanbHbIX CBOMX OCHOBAHUAX
HenpecTaHHO o6orallaeTcs
CBEXMM MaTepuanom, U KH1-
ra 4o/MKHa nepnoanyecku
BKJIl04YaTb €ro B CBOM TEKCT.

C Apyrow CTOpOHbI, HepeaKo
NMPUXOAMTCSA CNbllWaTh yNpeKku
B TOM, 4TO «3aHMMaTeNbHas
dun3nKa» He yaenseTt mecTa
TaKnM TemMaM, KaK JOCTUKEHHS
paaMoOTEXHMKM, paclienneHme
aTOMHOro siipa, COBpEMEHHbIE
dn3NYeCKne TEOPUN U T. M.
YnpeKu Takoro poga — nnog
Hegopa3yMeHus. «3aHnma-
TenbHas pU3nKa» UMeeT BNon-
He onpeaeneHHylo LeneByto
YCTaHOBKY, paccMoTpeHue

e 3TUX BOMPOCOB — 3ajava
WUHbIX COYUHEHWN.
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=» Kok 6BICTPO MBI ABUXEMCH?

CnopTuBHYIO AUCTaHUMIO 1,5 KM
XOpoLwunn 6eryH npoberaet npumep-
HO 3a 3 MWH 50 ¢ (MMpoOBOW pe-

_ KopA 1998T. — 3 MuH 26 ¢). ing
CpaBHEHUS C 0O6bIYHON CKOPOCThIO
newexoga — 1,5 m/c — Hapo cae-

NnaTb ManeHbKoe BblYMCNeHue; Toraa

OKayXeTcs, Y4To CnopTCMeH npoberaet

B CEKyHZy 7 M. BnpoyeM, CKOPOCTH 3Th
He BMNOJIHE CPaBHUMbI: MELEXO] MOXKET

XOAUTb JONro, Lenble Yyachl, jenas

no 5 KM/4, CMOPTCMEH e cnocobeH

‘ noaaepXunBaTb 3HAYUTENbHYIO CKO-

‘&& poCTb cBOEro 6era ToJibKO KOPOTKoe
BpeMs. [NexoTHas BOMHCKas YacTb
nepemMeuiaetca 6erom BTpoe MeaneHHee PeKoOpACMeHa; OHa aenaet

2 M/c, unn 7 (C NTUWHUM) KM/4, HO UMEET nepes CNopTCMEHOM

TO MPEMMYLLECTBO, YTO MOXET COBeplUaTb ropasao 60/bline

nepexoabl.

MHTepecHO cpaBHUTb HOPMasbHYO
NoCTYMb YeJI0OBEKA CO CKOPOCTbIO Ta-
KWX BOLWWEALIMX B MOCNOBULY Measn-
TeNIbHbIX }XMBOTHbIX, KaK Y/IUTKa UK
yepenaxa. YIMTKa BNOJIHE onpaB-
[bIBaET penyTaLuio, NpUnmnchiBa-
€Myto el MOrOBOPKOM: OHa MPOXOoAUT
1,5 mMm/c, unn 5,4 M/4, — POBHO

B TbiCAYY pa3 MeHblle YenoBeKa!
[pyroe KnaccmMyecku meaneHHoe
XMBOTHOE, Yepenaxa, HEHaMHOro
NEPEroHSET YIUTKY: ee 06bl4Has
ckopocTb — 70 m/u.

—

54 M/4 70,4 M/4
% %
)
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[MpOBOpPHLIV PALOM C YIMTKOM M Yepenaxon, YeTOBEK NpeacTaHeT rne-
pef HaMW B MUHOM CBETE, eC/1 CONOCTaBUTb €ro ABUMKEHUE C APYrMMHU,
[aKe He 04eHb ObICTPbIMM ABUKEHUSMU B OKPYXKatoLen npupoae.
MpaBaa, OH Nerko neperoHseT Te4eHme BoAbl B 60NbLIWHCTBE paB-
HUHHbIX PEK M HEHAMHOIo OTCTAeT OT yMepPEHHOro BeTpa. Ho ¢ Myxon,
nposeTaoLlen 5 M/c, HeNoBEK MOXET YCMNELIHO COCTS-
3aTbCs pa3Be TO/IbKO Ha fibKax. 3anLa 1am oxoT-

60—70 xM/4
HUYbIO co6aKy 4Ye/10BEK He NEeperoHnT gaxe -—
Ha fowlagn KapbepoMm. CocTta3aTbes ; Ceg?
B CKOPOCTM C OPJIOM YENOBEK */' ]

MOMET NWLLb Ha ca- e -HHHUU ;i
Mornere. L ) .y

MalluHbl, N306PETEHHLIE YENIOBEKOM, AENIAIOT EF0 CaMbIM
6bICTPbIM cyLiecTBOM Mupa. B CCCP 6611 nocTpoeH nacca-
KMPCKUI TEMNIOXOA C NOABOAHBIMW KPbUTbSIMU, Pa3BMBatOLLMI
ckopocTb 60—70 Km/4. Ha cylue 4enoBeK MOXET ABUraTbCa
6bICTpee, 4eM Ha Boae. Ha HEKOTOPLIX y4acTKax MyTU CKOPOCTb
OBWXEHNS Naccaxknpckux noesaos B CCCP goxoavna ao

100 Km/u. JlerkoBas aBTomalinHa 3UJ1-111 MOXKET pas3Bu-
BaTb CKOPOCTb A0 170 KM/4, CEMUMECTHbIN JIErKOBOW aBTOMO-
ounb «danka» — 0o 160 Km/u.

3TW CKOPOCTU NpPeB30LLIa aBU- (330 m/c, To ecTb 1200 KM/4).
auns. Ha MHOMMX NUHKAX rpa- Ceiyac ata 3ajaya pelleHa.
¥OAHCKOro Bo3ayLwwHoro ¢ota CKOpOCTH HEBONbLLMX caMorie-
CCCP pa6oTtann MHOrOMeCTHble TOB C MOLLHbIMW PEaKTUBHbIMM
navHepbl TY-104 n TY-114. asurartensaMmu npubnanxkatoTcs
CpeaHasa CKopocTb UX NosieTa K 2000 KM/\.

cocTaBfsifia 0KoJio

800 km/u. Ewe 800 xM/4

He TaK AaBHO nepeq -

aBWaKOHCTPYKTOpa-

MU CTaBuNacb 3agava
nepeLuarHyTb 3ByKo-
BOW 6apbep, NpeBsbl-
CWUTb CKOPOCTb 3BYKa
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Annapatbl, CO34aBaeMble Ye10BEKOM, MOTYT A0-
cTUrathb ele 60/bluMX CKopocTen. MCKyCCTBEHHbIEe
CMNYTHUKKU 3eMiu, NeTalolume
BOAM3K FPaHULLbl MIOTHbIX
cfioeB aTMocdepsbl, ABU-
YTCS CO CKOPOCTbIO OKOJI0
8 Km/c. Kocmunyeckume annapa-
Tbl, HANpPaBAsSloLWMECS K NiaHeTaMm
CoNHEYHOM CUCTEMBI, MONYYalOT HaYanbHYO
CKOPOCTb, NPEBbILIAOLLYI0 BTOPYO KOCMUYECKYI0
3 CKOpOCTb (11,2 KM/C Yy NOBEPXHOCTU 3eMNN).

11,2 xM/c

“

YutaTenb MOXKET MOCMOTPEThL CeayHoLLyo TabnLy CKOPOCTEN:

Tennoxoa ¢ NoABOAHBIMU KpPbl- 16 m/c 58 KM/4
NIbAMMU
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-» B r1oro”e 3a BpeMeHeM

MoxHo 1 B 8 4 yTpa BblneTeTb U3 BnagMBocToKa 1 B 8 4 yTpa
TOrO e AHA npuneTeTb B MocKBY? Bonpoc 3TOT BOBCE He MLLIEH
cMmbicna. 1a, MOXKHO. YTo6bl MOHATbL 3TOT OTBET, HYXKHO TOJIbKO
BCMOMHMUTb, YTO Pa3HMLLa MeXay NosiCHbIM BpeMeHeM Bnaansoc-
TOKa M MOCKBbI COCTaBASET 7 4. Ml ecnn caMoNeT CMOXKET MPONTH
paccTosiHne mexay BnagnBoctokoM n MOCKBOW 3a 3TO BpeMS, TO
OH NpubyaeT B MOCKBY B 4ac CBOero BblneTa U3 BnagnBocToOKa.

— X lzfé‘x,,,q\

MockBa <«——— 9000 kM ——> BnaauBOCTOK

i+3

PaccrosgHmne BAaaAMBOCTOK — MOCKBA
COCTOBASIET IpyMepHO 9000 kM. 3HAUMUT,
CKOPOCTb CAMOAETA AOAXHA OBITH PAB-
Ha 9000 : 7 = 1286 kM/4. 3TO BIIOAHE AO-
CTUXVMAS B COBPEMEHHBIX YCAOBUSX
CKOPOCTb.

YT1o6bl «060rHaTh» ConHLe (MK, To4Hee, 3eMto) B Nonsp-
HbIX WKXPOTaXx, HyXHa 3HaYUTENIbHO MEHbLUAsA CKOPOCTb.

Ha 77-n napannenu (HoBas 3emnsi) caMoneT, pa3BmBa-
IOLMM CKOPOCTb 0K0M0 450 KM /4, MPOJIETAET CTONLKO

YK€, CKOJIbKO yCMeBaeT 3a TOT e MPOMENKYTOK BPEMEHHU
NPOWTU TOYKa 3EMHOM MOBEPXHOCTU MPU BpaLLeHnn 3emn
BOKpPYr ocu. s naccaxkmpa Takoro camoneta ConHue
OCTaHOBUTCS U BYAET HEMOABUXHO BUCETb Ha HEGE, HE
npuenuxasch K 3aKary (Mpu aToM, KOHe4YHO, CaMOoJIET A0J1-
YKEH ABUraTbCs B NOAXOASALEM HanpaBieHUN).

Biicher, Horbiicher und Horspiele auf Deutsch- caMbIii NyJwWwnin nabnuk c
KHUraMu Ha HeMeLIKOM fisbike BKoHTakTe, pykoBoautens UeaH BepelyaruH
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Ewwe nerye «o6orHatb» JlyHy B ee cO6CTBEHHOM 06pa-
LWeHWK BOKpYr 3eMiun. JlyHa ABUXKETCSH BOKPYr 3emn
B 29 pa3 measieHHee, 4eM 3eMsl BOKPYr CBOeW OCH

A X

77° c. m

450 kM/4
L
s
&

(cpaBHMBAIOTCS, KOHEYHO, TaK Ha3blBaeMble yrnoBbIe,
a He JINHENHble CKOPOCTH). [103TOMY OGbIKHOBEHHbIN
napoxog, npoxoasimn 2530 KM/4, MOXKET yKe B cpes-
HUX WKMPOTax «060rHatb» JIyHy.

O TakoM sBAeHuU yrnnoMuHaeT Mapk TBeH
B CBOMX OYEepPKAX «IIPOCTAKM 30 IPAHMULIEHN:.

Bo Bpems nepeesna no ATnaHTM4ECKOMY OKeaHy oT Hblo-
MopKa K A30pCKMM OCTpoBaM

“...CTosma npeKpacHas NeTHAA NOroaa, a HouM 6bin
[ae nydile aHen. Mbl Habnoaanu CTpaHHoe ABIEHME:
JlyHy, NOABASIOLLYIOCS KaXKAbl Be4ep B TOT e Yyac B TOM
e ToYKe Heba. [prynHa 3Toro opurMHaIbHOro NoOBeAeHUS
JlyHbI CHaYana octaBanachb 1 Hac 3arajo4HoOM, HO NOTOM
Mbl COO6Pa3unIn, B YeM AEN0: Mbl MOABUTANNCh KaXKabln
yac Ha 20 MWH AONrOThbl K BOCTOKY, TO €CTb UMEHHO C TaKoM
CKOPOCTb0, YTOGbI HE OTCTaBaTb OT JIyHbi! , ,
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=» TBICIYHAYI AOAT CEKYVHABI

[ns Hac, NPUBLIKWKXX MEPUTb BPEMS Ha CBOIO YenoBeye-
CKYIO MEpKY, ThiCiHHasA 40N CEKYHAbl paBHO3HaYHa
HyNt0. TakMe NPOMEXKYTKM BPEMEHU NNLb HeJaBHO
CTanu BCTpeyaTbCsl B Hallen npaKktuke. Korga
BpeMs onpeaensiv no Bolcote ConHua nnm
[UIMHE TEHU, TO HE MO0 6bITb PEYM O TOYHOCTH
Jake 10 MUHYTbI; II0AM CHUTANN MUHYTY CULL-
KOM HUYTOXKHOW BENNYNHOW, YTOObI CTOU/IO ee
N3MepsThb. [ApEBHUN YENOBEK WM TaKon
HETOPOMIMBOM XMN3HbIO, YTO Ha €ro Yacax —
COJTHEYHbIX, BOASIHbIX, MECOYHbIX — He Obl10
0COObIX AefIeHNI 419 MUHYT. To/IbKO € Havana
XVIII BeKa Ha umdepbnaTte crana nosiBAsaTbCs MUHYTHas
cTpenka. A ¢ Havana XIX Beka nosiBunacbh 1 CEKyHAHas.

°
ok CBasford

, YTO 3Xe MOXXET COBEPIUUTHLCHA B THICIYHYIO
® AOAIO CEKYHABI?

OyeHb MHoroe! [Moesa, NnpaBaa, MOXET NEePeMECTUTLCS 3a 3TOT
NPOMEXYTOK BPEMEHM BCEro Ha 3 CM, 3BYK — yXKe Ha 33 cM, caMo-
NIET — NPUMEPHO Ha 1,5 M; 3eMHOW LWap NPOMAET B CBOEM ABUXKE-
HUK BOKpyr ConHua B TaKyto aonto cekyHabl 30 M, a cBeT — 300 Kwm.

|

o Bom W T Ty W T

i

15 M

A

30 M

A

300 kM

A

0,001 ¢
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MenKkue cyllecTBa, OKpy:Kaloliue Hac,
ecnv 6bl YMeNu paccyXaaTb, BEPOATHO,

He cYMTanu 6bl ThICAYHYIO 10O CEKYHAbI 3a
HUYTOXKHbIV MPOMENKYTOK BpeMeHu. Ans
HaCeKOMbIX, HaNpUMep, BENUYMHA 3Ta
BMoJIHe ollyTuMa. Komap B Te4eHue oiHOM
cekyHabl genaet 500-600 nosHbIX
B3MaXx0B KPbl/bIWKaMW; 3HAYUT,

B ThICS4HYIO 0J110 CEKYH/Ibl OH
ycneBaeT NOAHATb UX UKW ONYCTUTb.

YenoBeK HecnocobeH nepemMeLlatb CBOU YieHbl TaK 6bl-
CTPO, KaK Hacekomoe. Camoe 6bICTPOE Hallle ABUKEHNE —
MWraHue rnas, MrHoBEeHWe OKa, UK MUT, B MepBOHaYaslb-
HOM CMbIC/ie 3TKX cnoB. OHO coBepLUaeTcs TaK ObICTPO,

4YTO Mbl HE 3aMeYaeM Jarke BpeMEHHOro 3aTMeHUs nons
Hallero 3peHus.

HeMHorue, ogHaKo, 3HatoT, YTO 3TO ABUKEHUE — CUHOHUM
HEBOOGPA3MMOWM ObICTPOTbI — MPOTEKAET, B CYLLHOCTH, 4O-
BOJIbHO MEA/IEHHO, ECNU U3MEPSTb €ro ThICAYHbIMU JONSMMU
CeKyHAbl. [loNHOE MFHOBEHME OKa AJIUTCS, KaK 0GHapyu-
JIM TOYHbIE U3MEPEHUS, B CPEIHEM ?/_ CEKYH[bI, TO €CTb
400 TbicAYHbIX gonew ee. OHO pacnagaeTcs Ha cneayoline
da3sbl: onyckaHue BeKa (75—90 TbICAYHbIX CEKYH/bI), COCTO-
AHWE HEMOABMKHOCTHM onyleHHoro Beka (130—170 Tbicau-
HbIX) U NoAHATME ero (0Ko10 170 ThICAYHbIX).

Kak BuauTe, 0auH MUr B 6yKBalbHOM

CMbICNe 3TOro CloBa — MPOMENKYTOK

JI0BOJIbHO 3HAYUTESbHbIN, B TEYEHWE
KOTOPOrO rfla3Hoe BEKO ycrneBaeT

, Naxe HEMHOTrO OTAO0XHYTb. M ecnu 6bl
Mbl MOIIM pa3aenbHO BOCNPUHMMATb
BrneyvyatnieHns, Anawmnecs ThiCIYHY0

[ION0 CEKYHAbI, Mbl Y10BU/U Bbl

B OJIMH MWT [IBa NAaBHbIX ABUHKEHUSA

rNasHoro BeKa, pasaeneHHbIX NPoOMeyT-

KOM MOKoOS.
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[Mpn TaKoM yCTPOMCTBE Hallen HEPBHOM CUCTEMbI Mbl YBUENM Obl
OKpPYXatoLLMi Hac MUpP NpeobparKEHHbIM A0 HEY3HABAEMOCTH.
OnuncaHue Tex CTpaHHbIX KapTWH, KakMe npeacTaBuamch 6bl Toraa
HalWWM rnasam, Jan aHrmMUUCKUM nucaTtens I Yannc B pacckase
«HoBeWLWKnM yCKOPUTEN b>.

[epou paccKasa BbINUAK daHTaCTUHECKYD MUKCTYPY, KOTopas
[IENCTBYET Ha HEPBHYIO CUCTEMY TaK, YTO AeNaeT opraHbl HYyBCTB
BOCNPUMUMYUBBIMU K pasenbHOMY BOCAPUATUIO BbICTPbIX ABNEHWN.

BOT HECKOABKO NIPUMEPOB U3 PACCKA3M.

— Buaanu nu Bbl 10 c1X Nop, 4To6bl 3aHaBECKa
npuKpenasanacb K OKHy 3TaKMM MaHepom?
f1 nocMoTpen Ha 3aHaBEeCKY U YBUEN, YTO OHa C/IOBHO
3acTblfa M YTO Yrosl y Hee Kak 3arHynacsa ot BeTpa, Tak
W ocTancs.
— He Bngan HMKorga, — ckasan 9. — YT1o 3a cTpaH-
HOCTb!
— A 3T0? — CKa3an OH W pacTomnbIpWa Nanblbl, AEPXKa-
BLUWE CTaKaH.
¢ oxmnpgan, 4To CTaKaH Pa3o6beTCS, HO OH JaKe He Lie-
BeJIbHY/ICS: NOBUC B BO34YXE HEMOLBUMKHO.
— Bbl, KOHEYHO, 3HaeTe, — cKasan
[M66€epH, — 4YTO NajatoLmMn NpeameT
OMyCKaeTCH B NepBYylo CeKyHAY Ha 5 M.
M cTakaH npoberaet Tenepb 3Tn
5 M, HO Bbl MOHMMaETE, HE MPOLLIO
ellle U COTOM 0NN CeKyHabI. 3T
MOXET BaM [aTb NOHATHE O CUNe
MOEro YCKOpUTens.
CTakaH measieHHO onycKascs.
[M66epH NpoBes PYKOM BOKPYT
CTaKaHa, Haf HUM 1 Noa HUM...

1 Hapo MMeTb B BUAY K TOMY e, YTO B NEPBYIO COTYIO OO NEPBOW CEKYHAbI
CBOEro nageHus TeNno NPOXoAUT He COTYIo YacTb 0T 5 M, a 10 000-to (no
dopmyne S = gt?: 2,70 ectb 0,5 MM, @ B NEPBYIO ThICAYHYIO OO CEKYH-

Abl — BCETO 1/, ) MM.
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9 raHyn B OKHO. KaKon-To BenocuneamcT, 3aMepLLmMi Ha OAHOM
MECTE, C 3aCTbIBLUMM 06/1aKOM MblIM NO33aAM AOTOHSN KaKylo-TO
OPUYKY, KOTOpas TaKXKe He ABWUranachb HYU Ha OAUH AONM.
...Hale BHMMaHuWe 6bi110 NPUBIEYEHO OMHUBYCOM, COBEP-
LUEHHO OKaMeHeBILLMM. BepxyllKa Konec, NolagnHble HOrK,
KOHEL|, KHYTa Y HUXKHAS YENoCTb Kydepa (OH TOMIbKO YTO
Hayan 3eBaTb) — BCE 3TO XOTS U MeANEHHO, HO ABMIanocCh;
OCTa/lbHOE € B 3TOM HEYKJ/IIOXKEM 3KMMAXKE COBEPLIEHHO
3acTbln0. Cuasuine Tam oam 6b1M Kak cTaTyu.

...KaKkon-To YyenoBeK 3acTbiN KaKk pa3 B TOT MOMEHT, Koraa
OH Jenan He4yenoBeYeCKUe YCUNUS CIOXKUTb Ha BETPY rase-
Ty. Ho ansi Hac aToro BeTpa He cyLlecTBOBao.

...Bce, 4T0 6bI10 CKa3aHo, NOAYMaHO, CAENAHO MHOW C TOM
Nnopbl, KaK YCKOPUTENb MPOHUK B MO OpraH13am, 6b110
JIMWb MFHOBEHMEM OKa A1 BCEX MPOYMX Ntoaen U Ans BCen
BceneHHoM.

BepoaTHO, UUTATEASIM MHTEPECHO
6YAET V3HATb, KOKOB HAMMEHBIIN
IIPOMEXYTOK BPEMEHM, M3MEPUMEIA
CPEACTBAMM COBPEMEHHOM HAVKMU.
Eme B Hauaae XX BEKA OH PABHSA-
cs 10 00071 pAOAE CEKVHABL TENEPh Xe
dusmuk B CBOeM AADOOPATOPUM CIIO-
coben mameputhb 100 000 000 000-to
AOMAIO CEKYHABL OTOT IIPOMEXYTOK
IIPUMEPHO BO CTOABKO X€ PA3 MEHb-
IIle 1IeAOM CEKYHABL, BO CKOABKO DPA3
cexyHAQ MeHble 3000 aeT!
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NyTIa BpeEMEHU

Korga I. Yannc nucan cBon «HoBenwmnm
YCKOpUTENb», OH e4Ba N1 AyMaJl, YTO HeYTo
noao6Hoe Koraa-HMbyab OcyLLECTBUTCA

B AenctsuTenbHocTU. EMy goBenoco, ogHa-
KO, I0OXKWTb [10 3TOr0: OH MOl COGCTBEHHbLIMM
rna3amu yBuaeTb — npaBaa, TOIbKO Ha
3KpaHe — Te KapTUHbI, KOTOpble co3aano
HeKorga ero BoobparkeHue. Tak Ha3blBa-
emas fiyna BPEMEHU NoKa3blBaeT Ham Ha
3KpaHe B 3amMed/IeHHOM Temrne MHorne
ABJIEHUS, MPoTEKatoLMe 0Obl4HO O4YEHb
ObICTPO.

Jlyna BpemMeHun — 310 KMHeMatorpapuyecknn portoannapar,
JenaloLnin B CEKYHIY He 24 CHUMKa, KaK 06blYHbIE KUHO-
annapartbl, @ BO MHOro pas 60Jiblue. Ecnn 3acHATOe TakuMm
06pa3oMm ABJIEHUE NMPOEKTUPOBATL Ha 3KPaH, MycKas NEHTY
C 06bI4YHOM CKOPOCTbIO 24 Kaapa B CEKYHAY, TO 3pUTenu
YBUIAT ABJIEHUE PacTAHYTbIM — COBEPLIAIOLLMMCS B COOTBET-
CTBYIOLLEE YUCIIO Pa3 MeL/IEHHEE HOPMaJIbHOr 0. YutaTento
Cnyvyanocb, BEPOATHO, BUAETb Ha 3KPaHEe TaKne HeecTte-
CTBEHHO MNJIaBHbIE NPbIXKK U Apyr1e 3ame/IeHHble ABe-
Hus. C NoMOLLbIO 6oJiee CIIOXHbIX annapaToB TOro e poja
[OCTUraeTcs 3amesieHne eLle 6oee 3Ha4YUTeNIbHOE, NOYTH
BOCMPOU3BOJSLLEE TO, YTO OMNMUCaHO B paccKase . Yannca.

.llllI-Ill|.

e i I



20 I'naBa 1. CkopocTb. CAOXEHME ABUXEHUN

=» Koraa MBI ABMXEMCS BOKPYT
CoAHIIA OBICTPEE — AHEM UAU

HOYBIO?

B napucKkux razetax nosiBu-
NI0Cb OAHaXabl 06bABNEHME,
obGellaBllee KaXkaomy 3a

25 caHTMMOB YKa3aTb cnoco6
nyTeLwwecTBoBaTh JeleBo

M NpuToM 6€3 Manenwiero
yToMAeHus. Hawnucb nerko-
BEpHble, KOTOpble Npucianu
TpebyeMble 25 CaHTUMOB.

B oTBeT KaxKabl U3 HUX NOy-
YWn Mo NnoyTe NUCbMO cneay-
IOLLLEero CofepKaHus:

‘ ‘ OcTaBauTech, rpakaaHuH,
CMOKOMHO B CBOEW KpoBaTu

W MOMHUTE, Y4TO 3eMS Halla
BepTuTca. Ha napannenu
Mapurka — 49-n — Bbl Npobe-
raete Ka/ble CyTKun 6onee
25 000 KM. A ecnu Bbl fto-
61TE MBOMUCHbIE BUIbI, OT-
KWHbTE OKOHHYIO 3aHaBECKY

W BOCXMLL@MNTECh KApTUHOM
3Be34HOoro Heba. ,,

MpUBEYEHHBIN K Cydy 3a MOLIEHHUYECTBO, BUHOBHUK 3TOM
3aTeu BbiCNyllas MPUroBop, YraaTiia HaMoKEHHbIN Ha Hero
wrpad v, FOBOPAT, CTaB B TeaTPasbHYIO M03Y, TOPKECTBEHHO
MOBTOPWJI 3HAMEHWTOE BOCKIMLaHue fanunes:

— A Bce-TaKku oHa BepTtuTCcs!

B M3BECTHOM CcMbIc/ie 06BUHAEMbIV Gbl MPaB, MOTOMY YTO
Kakabli o6uUTaTeNb 3EMHOrO Liapa He TONbKO «MyTELIECTBYET»,
Bpallasicb BOKPYr 3eMHOM OCH, HO C ellle 60/bLIEN CKOPO-
CTblO NepeHocuTcs 3eMsien B ee obpalleHnn BoKpyr ConHua.

ExxecekyHHO nnaHeTa Hala

CO BCEMU CBOMMMU
obuTaTenamu
nepemMeLlaet-

csl B Npo-
CTpaHcTBE

Ha 30 KM, @
Bpallasch

OflHO-

BpPEeMeHHO

W BOKpYr

ocu.

s 4
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?

ITo 3TOMYy INOBOAY MOXHO 30AATE MHTEPECHBIN
BOIIPOC: KOTAQ MBI ABM3KEMCsI BOKpYr CoaHIIa
6bICTpee — AHEM MAM HOYBIO?

Bonpoc cnoco6eH BbiI3BaTh HEAOYMeEHWE, Belb BCerga Ha O4HOM1
CTOPOHE 3eMNn [ieHb, Ha APYrol — HOYb; KaKOW e cMblcn UMeeT
Haw sonpoc? lMo-BuanMoMy, HUKakoro. OgHaKko 3710 He TaK. Cnpa-
lLIMBaeTcs BeAb He 0 TOM, KOraa Bcs 3emMs nepemMellaeTcs CKo-
pee, a 0 TOM, KOraa Mbl, ee obuTatenu, ABUKEMCS CKopee cpeaun
3Be3/. A 3T0 yXKe BOBCe He 6eCcCMbIC/IEHHbIN Bonpoc. B ConHey-
HOM CMCTEME Mbl COBEpPLLAEM ABa ABUKEHUS: BpalllaeMcsa BOKPYr
CofHLa U B TO e BpeMs obpaliaemcs BOKpYr 3emHomn ocu. O6a
[ABWXXEHMS CKladblBalOTCs, HO pe3ynbTaT nosyyaeTca pasnyHbIn,
CMOTPS MO TOMY, HAaX0AMMCS Mbl Ha AHEBHOW WX HOYHOW NMONOBM-
He 3emnn.

P

B3rnaHuTe Ha pUCYHOK, M Bbl MOMMETE, YTO B MNOSHOYb
CKOPOCTb BpaLleHUs nprnbapisieTcs K NocTynatebHom
CKOpoCTU 3eMn, a B N0JAeHb, HAO6OPOT, OTHUMAETCS
OT Hee. 3HauuT, B 10JIHOYb Mbl iBUKEMCS B COJIHEYHOH
cucteme bbICTpee, HeXXenn B NoigeHb. TaK KaK TOUKK
3KBaToOpa npoberatoT B CEKyHAY 0KoJ10 0,5 KM, TO A4
3KBaTOpPUasibHOM MOJIOChI padHULLa Mexay NosyaeHHOM
W MONYHOYHOW CKOPOCTbIO AOCTUraeT 1 KM/C. 3HaKOMble
C reoMeTpuem NErKo MOryT BbIYUCIUTb, YTO ANns CaHKT-
MNeTepbypra (KOTOPbIM HaxoauTcs Ha 60-1 napannenu)
3Ta pasHuLa BABOE MEHbLUE: B MOJIHOYb NETepOyp KLibl
Karkayto cekyHay npoberatoT B CONHEYHOM cucTeEME Ha
nosikMnomeTpa 60nblle, HeXxenn B NoNAEHb.
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=» 3Ardpka TEASXKHOI'O KOAECA

MpuKpenuTe C60KY K 0604y TENEKHO-
ro Koneca (Wu K WnHe Benocunes-
HOr0) LIBETHYIO BYMaKy U HabJto-
[JaviTe 3a HeW BO BPeEMS ABUKEHUSA
Teneru (Mnun Benocunena). Bol 3a-
METUTE CTPaHHOE AABNEHME: NoKa
6yMaXKKa Haxo4MUTCS B HUXKHEW YacTu
KaTslerocs Koneca, oHa BUaHa
[IOBO/NbHO OTYET/IUBO; B BEPXHEN e
4acTu OHa MeJflbKaeT TaK BbICTPO, YTO
Bbl HE YCNeBaeTe ee pa3rsajeTb.

BbIXoauT, 4TO BEPXHAA YaCTb Koeca 6yaTo Gbl ABUKET-
cs 6bICTPEE, YEM HUKHASA. TO XKe HabtoJEHNE MOXK-
HO caenatb, eCAM CPABHUTb MEXAY CO60N BEPXHUE
M HUXKHKWE CMULbl KaTSALErocs Koneca Kakoro-Hnéyab
3KMNaxka. byget 3amMeTHO, YTO BEPXHUE CMNULbl CIMBaA-
I0TCS B OJIHO CMJ/IOLIHOE LIeNIoe, HUKHUE e BUAUMBbI
pa3aenbHo. [1eno onATb-TakM NPOMCXOAUT TaK,
C/IOBHO BEPXHAA YacTb KoNieca ObiCTpee BUKETCS,
YeM HUKHAA.
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, B ueM Ke PA3SraAKd TOrO CTPAHHOTO
® ABAEHUS?

[a npocTo B TOM, 4YTO BEPXHSAS YaCTb KaTsaLlerocs Koneca gen-
CTBUTEJILHO [IBMIKETCS BbICTPEE, YeM HMKHAS. PaKT npeacTaBnseTcs
C NepBOro B3rNs4a HEBEPOSATHLIM, @ MEXY TEM NPOCTOE paccyxie-
HWe y6eauT Hac B aTOM. Beflb Kaxkaas To4Ka KaTsLllerocs Koneca
COBepLUaeT cpasy 4Ba ABUKEHUSA: 06pallaeTcs BOKPYr OCH 1 B TO
e BpeMs NojBuraetca Brnepes BMecTe ¢ 3ToM ocblo. Mpouncxo-

[OWT — KaK B CNyYae 3eMHOro lapa — ClOXeHWEe ABYX ABUKEHUN,

W pesynbTat AJ19 BEPXHEWN U HUXKHEN YacTen Koneca nonyvyaetcs pas-
HbIW. BBEpPXY BpalwaTe/ibHOE ABUXKEHUE KoJieca npnbaB/isieTcs K Mo-
CTyrnaTe/IbHOMY, TaK KaK 06a JBUXEHWUSA HanpaB/ieHbl B OLHY U Ty e
CTOpPOHY. BHM3Y e BpalyatenbHOe ABMKEHWE HanpaBneHo B obpart-
HYIO CTOPOHY W, cnefjoBaTeslbHO, OTHUMAETCS OT NOCTYNaTe/IbHOro.
BoT no4yemMy BepxHue YacTu Kosieca nepeMeLLanTCcst OTHOCUTENTbHO
HenoABWXXHOro HabsloaaTens ébicTpee, YEM HUKHHUE.

4 \ To, 4YTO 3TO AENCTBUTENBHO TaK, JIErKO
MOHSATb HA MPOCTOM OrbITe, KOTOPbIM
cneayet npoaenatb Npy yao6HOM Cry-
Yyae. BoTKHUTE B 3eMJ110 NanKy psaaom
C KOJIECOM CTOSILLIEV TENEMN TaK, YTOObI
nasnka npmxoannacb NPOTUB OCH.
\ Ha o6oae Koneca, B camoi BEPXHEN
1 CaMOM HUXKHEN ero YacTax, caoenamte
B NOMETKM MENIOM WK YINIeM; MOMETKU
npvayTcs, cneaoBaTeNbHO, KaK pa3
NPOTUB NaKMu.
Tenepb OTKaTUTE TENEery HEMHOIO
BMNpPaBo, YTOOb! OCb OTOLL/IA OT MasKK
Ha 20—30 cMm, 1 3aMeTbTe, Kak nepe-
MECTUNNCh Balli¥ MOMETKN. OKaXKeT-
cs, YTO BEPXHSAA NOMETKa A nepeme-
CTUIacb 3aMETHO B0SbLLE, HEXENN
HUXKHSAS B, KOTOpas TONbKO eaBa
OTCTYNWNa OT MaJsiku.
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-» CaMad MEANEHHAS YACTh KOAECA

MNTaK, He BCe TOYKM ABUIKYLLErOCs KoNleca Teneru nepemMeLaioTcs
O[MHaKOBO 6bICTPO.

HeTpyaHo coo6pasuTb, 4TO
Mef/IeHHee BCeX ABMUXKYTCS Te

Kakas ke 1acre TOYKM KoNeca, KOTopble B AaH-
, KaTdauerocs HbI MOMEHT COMpUKacaroTCs
H KoAeCd ABMIKETCs ¢ 3emei. CTporo rosopsl,

MepAeHHee B MOMEHT CONPUKOCHOBEHWS

BCero? C MOYBOW 3TU TOYKM Koseca

COBEPLIEHHO HEMOABUMKHbI.

Bce cka3zaHHoe cnpaBea-
JIMBO TOJIbKO A/19 Koneca
KaTslerocs, a He Ans TaKko-
ro, KOTOpoe BpallaeTcs Ha
HenoaBWXHOM ocKu. B ma-
XOBOM KoJiece, Hanpumep,
BEPXHUE N HUXKHME TOYKHK
o604a ABMKYTCH C OAUHA-
KOBOW CKOPOCTbIO.

Y 35554 %
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=>» 3aA0UA He IIYTKA

BoT ele ogHa He MeHee Nto6oMNbITHAA 3agada: B noesae, Uaylwem,
CKakeM, n3 CaHkT-lNeTepbypra B MOCKBY, CYLLECTBYIOT 1N TOYKMH,
KOTOpbl€ MO OTHOLIEHUIO K MOJIOTHY AOPOTK ABUXKYTCS 06paTHO —
oT MockBbl K CaHKT-leTepbypry?

OKA3bIBAETCS, YTO
B KAXABIA MOMEHT
HA KA:KAOM Korece
, CYLIEeCTBYIOT
() TOKMUE TOYKH.
Tae xxe oHu
HAXOASTCA?

Bbl 3HaeTe, KOHEYHO, YTO KeNEe3HOAOPOXKHbIE KOoleca MMEIOT Ha
o6oje BbICTyNaloLWmn Kpan (peéopay). N BOT okasbiBaeTcs, 4TO
HUXHUE TOYKM 3TOr0 Kpas Npu ABUXKEHUU Noe3fa nepemMellaloT-
csl BOBCE He Brnepeq, a Hasan!
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B aTOM Nerko yaoctoBepuTbCS,
npoaenan Takom onbIT. K He-
60/bLIOMY KPYXKOUKY, Hanpumep
K MOHETe uUnu nyrosuLe, npune-
N1UTE BOCKOM CMUYKY TaK, YTOObI
OHa npwunerana K KpyxKy no
paauycy 1 faneko BbicTynana 3a
Kpai. Ecnu Tenepb ynepeTtb Kpy-
OK B Kpaw IMHENKK B Touke C
W HayaTb KaTWTb ero crnpaBa
HaneBo, TO TOYKKU F, E u D BbICTY-
natoLen YacTu OTOABUHYTCS He

Bnepes, a Hasaja. Hem fanbiie 4 Koraa Xoneco OTKATHIBA-
TOYKa OT Kpad KpPyxKa, TeM eTcst HaAeBo, Toukyu F, E, D
3aMeTHee NogacTcd OHa Ha3aj BBICTYNQIOIEH YACTU CIIUYUKM
NPU Ka4eHnn Kpy>kKa (Touka D TIOABUTQIOTCS B O6PATHYIO

nepenger s D). cTopory

Touku pebopabl *KeNe3HOJ0POKHOr0 Koleca ABMKYTCS TaK e, KaK
1 BbICTynatoLas 4acTb CMIMYKM B HaLLEM OMbITe.

Bac He AoMmKHO yaAMBASATbL TENEPb, YTO B NOE3/E CYLLECTBYIOT TOUKMH,
KOTopble ABUKYTCA He Briepes, a Ha3a/.

MpaBaa, 370 ABMMKEHWE IINTCS NNLLb HUYTOXHYIO 10110 CEKYHABI;
HO, KaK 6bl TO HX 6bIN0, 06paTHOE NepeMeLLEeHME B ABMKYLLEMCS
noes3e BCe e CYLLIeCTBYET HanepeKop HalnM 06bl4HbIM NPeacTaB-
NeHusiM. Bce ckasaHHOe MOSICHSIOT PUCYHKM HUMKE.

Iukaoupa (KpUBAS AMHMUS), KOTO-
PYIO ONMMCBHIBAET KAXKAAS TOYUKA
oboaa KaTsuierocss korecd v

KpuBas AMHMS, ONIMUCHIBAEMAS
KAXKAOM TOYKOM BbICTYIAIOILIEro
Kpas Koreca v

Koraa xXene3HOAOPOXKHOE KO-
AeCO KATUTCH HAAEBO, HUXKHUE
YACTH €ro BBICTYIIAIOLIEro Kpas
ABUXKYTCH HANPABO, TO €CTh

B O6pATHYIO CTOPOHY
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=» OTKYAQ IIABIAO AOAKO?

Boo6pa3uTe, 4TO BecenibHas nojKa nibIBeT No o3epy. Hanepepes
naeT napycHas no4Ka (HanpaBneHus UX ABUKEHUS yKa3aHbl Ha
puUcyHKe HuXe). Ecnu Bac, yntatesnb, CNpoCcAT, OTKYAa 3Ta iojKa
oT4yanauna, Bbl, KOHEYHO, cpasdy YKaxeTe NyHKT M Ha 6epery. Ho
€CJ/I1 C TEM e BOMPOCOM 06paTUTLCH K NaccaXkmpam BeCeNbHON
NOJKM, OHU yKa3anu 6bl COBEPLIEHHO APYrylo TOYKY. MNoyemy?

Hanpasaeuue

U CKOPOCTh

ABUKEHUS

BeCeAbHON!

MOAKM ¥V

< HanpasaeHue

U CKOPOCTH
ABUKEHUS
napycHomn
MOAKM

lMponcxoamnT 3TO OTTOr0, YTO MAacCaxKMpbl BUASAT NIOAKY
OBWXKYLLENCS BOBCE He NOA MPSMbIM YI/IOM K MyTU CBOEW
noaku. OHM Belb HE YyBCTBYIOT CO6CTBEHHOMO ABUMKEHMS:
UM KayXeTcs, YTO CaMM OHM CTOST Ha MecCTe, a BCe KPyrom
NBUXETCA C UX COOCTBEHHOM CKOPOCTbIO, HO B 06paT-
HOM HanpaBneHuu. [NoaTomMy 419 HMX NapycHas noaxka
NBUKETCA He TONIbKO MO HamnpaBlEHWUIO CTPENKK b, HO

M MO HanpaB/EeHUIO MYHKTUPHOM IMHWUK a (CM. PUCYHOK Ha
C. 28), 06paTHO ABUMKEHUIO BECENIbHON JIO[KMU.
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0O6a aBUKEHMUSA NapyCHOM NOAKM — AENCTBUTENbHOE M Karyllee-
Cs — CKNaablBatoTCa Mo npasuny napannenorpamma. B pesynsrate
naccaxkvpam LWONKK KaxeTcs, 6yaTo napycHas noaKa ABUKeTCA
no AnaroHanu napannenorpamma, NOCTPOEHHOro Ha b 1 a. BoT no-
Yyemy naccaxkMpam npeactaBasgeTcs, YTO NapycHas NoaKa oT4yanuna
oT 6epera BoBCe He B TO4YKe M, a B HEKOTOpOM TouKe N, nanexko
Bnepean no ABUKEHMIO BECESTbHON LWTIOMKK.

4 TpebLjaM KaxeTCH, YTO NMAPYCHAS AOAKA MAET He Hamepe-
pes uM, a Koco, oT Touku N, a He oT M

[Burasicb BMecTe ¢ 3eMJier No ee opbuTe U BCTpeyas ny4um
3B€3[, Mbl CyAUM O MONOXKEHUN UCTOYHUKOB 3TUX Jy4YeN TaK
e HenpaBWIbHO, KaK NaccaXunpbl BECENbHON NOAKM OLLK-
604HO onpeaensaT MECTO OTMJbITUS NapyCHOW. [ToaTomy
3Be3/bl NPeACTaBNATCA HAM HEMHOIO CMeLLLEHHbIMW Bre-
peg no nytv ABMKeHus 3emnn. KoHe4yHo, CKOpOCTb ABMKeE-
HUS 3eMIU HUYTOXKHA MO CPaBHEHMIO CO CKOPOCTbIO CBETa
(8 10 000 pa3 MeHbLLE), MO3TOMY KaXKyllleecs CMeLLeHne
3Be3/] He3HayuTenbHO. HO OHO MOXKET 6bITb 06HaPYXKEHO

C NOMOLLbIO aCTPOHOMMUYECKMX MPUOOPOB. ABNEHME 3TO
Ha3blBaeTCcsa abeppalMen cBeTa.
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EcAu nmopo6HbIE BOIIPOCHI 3AMHTEPECOBAAU
BAC, Nonpobyire, He U3MEHAs YCAOBUA
HALIe 3aAdYY O AOAKE, CKA3ATh:

1) N0 KaKOMy HanpaBNEHUIO ABUKETCA BecebHas
NI0AKa ANs NaccaXKMpoB NapyCHOWM;

2) Kyaa HanpaBnsieTca BeceNbHasa NoAKa, N0 MHEHUIO
naccanpoB MNapyCHOMN?

YT106bl OTBETUTb HA 3TW BOMPOCHI, BAM HYXKHO Ha
JIMHWM a NOCTPOUTb NapannenorpaMm CKOpOCTEN
(PUCYHOK BHM3Y); AMAroHab €ro MOKaxeT, Y4To
naccaxkMpam napycHoW JI0[IKM BECENIbHAsA KaXeTcs
NAbIBYLLEN B KOCOM HanpaBieHUKU, CIOBHO cobupa-
eTcs NpuyanuTb K 6epery.

A AMAroHaAb NMAPAAAEAOTPAMMA ITOKA3bBI-
BAET, YTO MACCAXUPAM IAPYCHOM AOAKM
BeCeAbHAsI KAXEeTCHA NMAbIBYLIEe# B KOCOM
HANPABAEHUM, CAOBHO cobupaeTcs nmpu-
YaAuUTh K 6epery
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=» BcTausre!

Ecam g ckaxy Bam: «Certuac BEI CS-
AETe HA CTYA TAK, YTO HE CMOXETe
BCTATD, XOTI U He OYAeTe IIpUBS-
3QHBl», — BBl [IPYMETE 3TO, KOHEY-
HO, 30 LIYTKY.

Xopouwo. CaabTe e TaK, KaK
CUAUT YeNoBeEK, N300parKeH-
HbI Ha PUCYHKeE, TO eCTb Aep-
YXa Ty/I0OBULLE OTBECHO U HE
nogoaBurasi Hor noj cugeHoe
cTysa. A Ternepb nonpobynTe
BCTaTb, HE MEHSAA
NMOSIOKEHUS HOT
W He Harnbas Kop-
nyc snepea.
YT0, He nonyyaetca?
HuKakum ycununem my-
CKY/lI0B He yaacTtcs Bam
BCTaTb CO CTyNna, NoKa
Bbl He NogoABUHeTe
HOIM NoA CUAEHbE
WKW He nojgaauTech
Koprnycom Brnepea.




YT106bI MOHATL, MOYEMY 3TO

TaK, HaM npuaeTcs nobeceno-
BaTb HEMHOIO O PpaBHOBECHM
Ten BOO6LLE U YENTOBEYECKOIO
B 4aCTHOCTH.

CrosiLLMIM NpeaMET He ONPOKK-
[blBAETCA TONbKO TOrAa, Koraa
OTBECHas JIMHUS, NPoBeAEHHas
U3 LieHTpa TAXECTH, MPOXOanT
BHYTPY OCHOBaHMA Belu. MNoaTo-
MY HaKJIOHHbIW LMIMHAP (Ha pu-
CYHKE BHU3Y) O/MKEH HENPEMEH-
HO OMPOKMHYTLCS; HO €CK Bbl OH

OTBecHas
NIUHWA

k\\\——— OcHoBaHuWe

TaK Ha3blBaeMble naja-
lowme 6awHn — B Mun3e,
BonoHbe nnm xots Gbl
nagatooLLas KONOKONbHS

B ApXaHrenbcke — He
nagatoTt, HeCMOTPS Ha CBOW
HaKJ/I0H, TaKKe MoToMy, Y4TO
OTBECHas NMNHUSA U3 UX LIEH-
Tpa TAXECTU HE BbIXOAUT
3a npegenbl OCHOBaHMS
(apyras, BTOpocTENEH-
Has, MpUYMHa Ta, YTO OHKU
yrny6eHbl B 3eMJ110 CBOUM
GyHOAMEHTOM).

Bcransre! 31

6bl/1 HACTO/BbKO LWMPOK, YTO OT-
BecHas IHWSI, NPOBEAEHHas U3
€ro LieHTpa TAXKECTH, Mpoxoanna
6bl B pefenax ero 0CHOBaHws,
LUMIMHAP HEe OMPOKMHYNCS 6bl.

Biicher, H6rbiicher und Hérspiele auf Deutsch- camblid ny4wnii nabnuk c
KHUramMmu Ha HemeLKOM A3kbike BKoHTakTe, pykoBoguTens MeaH Bepewarvt
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CroAlmi YenoBeK He nagaeT
TONbKO [10 TEX MOp, NOKa OTBEC-
Has NIMHUSA N3 LEHTPa TAXEeCTH
HaxoauTCa BHYTPU NIOLAAKM,
OrpaHU4YeHHOW KpasimMu ero cTyn-
Hen (CM. PUCYHOK BBEPXY).
MoaTomMy TaK TPYAHO CTOATb Ha
OAHOW Hore; elle TpyaHee CToSATb
Ha KaHaTe: OCHOBaHWe OYeHb
Masio M OTBECHAs TIMHUS NIETKO
MOMET BbIMTW 3a €ro npeaensi.

3aMeTUNN N Bbl, KAKOW CTpaH-
HOM MOXOAKOM OTINYalOTCSA CTa-
pble MOpPCKKe BoNKK? MNpoBoas
BCIO XXM3Hb Ha Kavatollemcs
cyaHe, rae oTBECHas IMHUSA

M3 LLeHTpa TAXEeCTH ux tena
€XKECEKYHAHO MOXET BbINTH

3a npenenbl NPOCTPaHCTBA,
3aHATOr0 CTYMHAMMU, MOPSAKHK
BblpabaTbiBAOT MPUBbIYKY CTY-
naTb TaK, YTO6bl OCHOBaHME UX
Tena (To ecTb WIMPOKO paccTaBs-
JIEHHbIE HOTW) 3axBaTbiBaNo
BO3MOXHO 60/blliee NPOCTPaH-
CTBO. 3TO NpUAAET MOpPSKaMm
HEeo6X0AMMYI0 YCTOMYMBOCTb Ha
Koneobnwowencs nanyée; ecte-
CTBEHHO, YTO Ta )Xe NpMBbIYKaA
coxpaHsieTcs npu xoab6e no
TBEPAOW 3eMJie.
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MOHO MPUBECTU M 0BPaTHbLIN NPUMEP,
Korga Heo6xoAnMMOCTb NOAAEPHKMUBATb
paBHOBECHE 06YCNOBIMBAET KPacoTy

nosbl. O6palliany Bbl BHUMaHKE Ha TO, Ka-

KOWM CTPOMHbIN BUA UMEET YENIOBEK, HECYLL I

Ha ronose rpy3? Bcem M3BeCTHbI N3SLLHbIE

N3BasSHWUS }EHCKUX GUTYpP C KyBLUMHOM Ha
ronose. Hecsl Ha ronose rpy3s, no Heob6-
XOAUMOCTM NPUXOAMUTCS AEPHKATb FOI0BY
1 TynoBuLe NpamMo. Maneniuee yknoHeHune
rPO3MT BbIBECTU LIEHTP TSXKECTU (MPUNoa-
HATbIN B TAKMX C/ly4asX Bbllle 06bIYHOrO

NMOJIOXKEHMS) U3 KOHTYpa OCHOBaHWS, U Toraa

paBHOBecHue GuUrypbl 6yaet HapyLleHO.

MpoBeanTe OTBECHYIO JIMHUIO N3
3TOM TOYKW BHU3: OHa NPOMaET
noJ CTy/IOM, No3a/u CTYMHewn.

Tenepb BEPHEMCS K OMbITY A 4yTO6bI YENTOBEK MOT CTOATh,
C BCTaBaHWEM CUASALLEro Yeso- JIMHWA 3Ta AOJIXKHA NPOXOAUTb
BeKa. LIeHTp TSKECTU TYNOBULWLA  MEXKAY CTYMHSIMM.
CUASILLLEro YesloBEKA HaxoamTcs
BHYTpK Tena, 6,13 NO3BOHOY- ﬁ

= B

HWKa, NPUBNNU3UTENBHO Ha
20 cM BblLLE YPOBHS NyrnKa.

3HauuT, BCcTaBas, Mbl OKHbI MO0
noAaTtbCsl rpyabto Bnepea, nepe-
MeLlas 3TUM LIEHTP TAMKECTH,
IGO0 e OTOABUHYTb HOMU
Ha3apg, 4To6bl MOABECTM OMOpY Nof
LLeHTp TaxecTn. O6bIYHO Mbl TaK U Je-
Nlaem, Koraa BcTaem co ctyna. Ho
€C/M HaM He pa3peLuatoT genartb HY
TOr0, HY APYroro, To BCTaTb MyZIPEHO,
KaK Bbl 1 y6exkaaeTecb Ha onucaH-
HOM OnbITeE.
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=» Xoabba U ber

To, 4TO Bbl IenaeTe AECATKU ThiCAY pas3
B leHb B Te4EHWE BCEN KUIHU, NOJIK-
HO 6bITb BaM NPEKpPacHO U3BECTHO.
Tak NpUHATO AymaTb, HO 3TO AaneKo

He Bcerga BepHo. Jlyylwmn

o npumep — xoab6a u Ger.

ECTb 1 4TO-HMGYAb

6o/lee HaM 3HaKoMmoe,
YyeM 3T ABUKEHUA? A MHOIO
JIN HanpeTcs naen, Kotopble
SICHO NpeacTaBnaoT cebe, Kak,

CO6CTBEHHO, NepeaBUraem Mol
& CBOE€ TeNo nNpu xoanbe n 6ere

‘\ M B YeM pa3HATCHA 3TW ABa
poda ABWXeHWN? MNocnylwaem

e, 4TO TOBOPUT 0 X0ab6e 1 6ere puanonoruat.

[na 60NbWMHCTBA, 1 YBEPEH, 3TO ONUcaHne

6yneT cOBepLIEHHO HOBO.

«[1peanonoXum, 4To YeNOBEK CTOUT Ha OHOM HOre, Hanpumep Ha
npaBow. Boo6pasunm cebe, 4TO OH NPUNOAHUMAET MATKY, HAKIIOHSAS
B TO JXe BpeMs Ty/0BuLLEe Bnepea?.

Mpy TaKOM NONOXEHUW NEPNEHANKYNSAP U3 LLeHTPa TAXECTH, Mo-
HATHO, BbIMAET M3 NNoLLaAM OCHOBaAHUS OMOpPbI, M YeTOBEK AO/KEH
ynacTb Bnepea. Ho eaBa HaunHaeTcs 310 NafeHue, Kak neBasi Hora
ero, ocTaBlUasics B BO3/yxe, 6bICTPO NoJBMUraeTcs Bnepea v cra-
HOBMTCA Ha 3eMt0 BNepean NeprneHanKynspa nua LeHTpa TSKeCTH,
TaK YTO NOCNEeAHUI, TO eCTb NEPNEHANKYNAP, NoNaaaeT B naowaab,
06pasyemMylo IMHUAMM, KOTOPbIMU COEAUHSIOTCS TOYKU ONOPbl 06enX
Hor. PaBHOBeCKE TakMM 06pa30M BOCCTaHaB/IMBAETCS; YEN0BEK
cTynun, caenan war. OH MOXKET U OCTaHOBUTLCS B 3TOM OBOJIbHO YTO-
MWTENbHOM MOJSIOXKEHWUW. HO ecnun Xo4eT NaTh ganblue, TO HaK/IoOHAeT
CBOe TeNo elle 6onee Bnepea, NepeHoCUT NepneHanKynsap nua LeHTtpa

1TeKCT oTpbIBKA 3aMMCTBOBAH M3 «JleKuuit no 3oo5orum» npod. M. bepa.

2 Mpu 3TOM MAYLLMIA YENOBEK, OTTaSIKMBasiCb OT OMOPbI, OKa3bliBaeT Ha Hee
106aB0OYHOE K Becy aaBneHne — okoso 20 Kr. OTcioga, Mexay npoyum, cne-
[YeT, 4TO MAYLWMIN YENOBEK CUbHEE AaBUT Ha 3eMI0, YEM CTOAWMN. — A, [1.
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TAMKECTW 3a Npeaesbl naowaam onopbl U B MOMEHT Yrpo3bl NageHns
CHOBa BbIIBUraET BMNepe HOry, HO YXKe He NEeBYI0, a NPaBylo — HO-
BbI War u T. 4. Xogb6a noatomy eCTb He YTO UHOE, KaK psj nageHui
Briepes, npeaynperaaeMblx BOBPEMS NOCTaB/EHHON OMOPON HOMK,
OCTaBaBLLENCH 40 TOro No3aau.

IlocaepoBaTeAbHbIE ABMKEHMSI TEeAd NPU XOALGe

o o e € ¢

IpadmyecKoe n3oopakeHne ABMUKEHNUS HOT NPU Xoaboe
a b c d

A

B

BepxHss nMHKS (A) OTHOCUTCS K OIHOM HOTe, HUXKHASA (B) —

K apyron. MpamMble MTMHUKM OTBEYAOT MOMEHTaM OMOpPbI 0 3eM-
JI10, iyTM — MOMEHTaM ABUXEHMS HOr 6e3 onopsbl. N3 rpadurka
BWOHO, YTO B TEYEHME MPOMENKYTKA BPEMEHHU @ 06€ HOIM OMu-
patoTcs 0 3emito; B Te4eHne b — Hora A B Bo3ayxe, b npoaon-
YKaeT onunpaTbes; B Te4eHMe ¢ — BHOBb 06€ HOrM onuparoTes
0 3eM/110. Hem B6bICcTpee xoap6a, TEM KOpoYe MPOMENKYTKHM a,

¢ (cp. c rpadmKkom Gera).

PaccmoTpuM feno HeCcKosibKo 6aunxe. MNpeanonoxKum, 4To nepBbin
lwar caenaH. B aToT MOMEHT NpaBas Hora elle KacaeTcs 3eM/u,

a nleBag yXe CTynaeT Ha 3eMJto.

Ho ecnu ToNbKO LWar He 04eHb KOPOTOK, NpaBas NaTKa Ao/iXKHa 6bina
NPUNOAHATLCS, TaK KAK UMEHHO 3TO-TO NPUNOAHMMaHME NATKU U N03-
BONISIET TENY HAKNOHUTLCS BNepea v HapyLiMTb paBHOBecKe. JleBas
HOra CTyrnaeT Ha 3eMJIl0 Npexae Bcero NnaTkon. Koraa Bcnea 3a 1em
BCS NOJ0LIBa €€ CTAaHOBUTCS Ha 3eMIt0, NpaBasi Hora NoAHUMaeTcs
COBEpLIEHHO Ha BO3Aayx. B To e BpeMs neBas Hora, HECKO/IbKO
COrHyTas B KOJIEHE, BbINPSAMASETCA COKPaLLEHUEM TPEXTIaBOM
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6eapeHHON MblLLLbI U CTAHOBUTCS HA MFTHOBEHWE BEPTUKabHOW. 3TO
NO3BOJIAET NOYCOrHYTOM NPaBOW HOre NPOABUHYTLCA BNepes, He
Kacasicb 3eM/1, U, cneaysa 3a ABUXKEHWEM Tena, NoCTaBMTb Ha 3eMI1t0
CBOI0 NATKY KaK pas3 BOBPEMS A5 Cneaytowero wara.

Mopao6HbIN e paa ABUXKEHWN Ha4YnHaeTCs 3aTeM A4J/19 1eBOM HOTH,
KOTOpas B 3TO BPEMS ONUpPaETCs Ha 3eMJIO TOIbKO NanbLamu

1 BCKOpE A0JIKHA NOAHATLCS Ha BO3AYX.

ber otnnMyaeTcs oT Xoab6bbl TEM, YTO HOra, CTOSLLAasA Ha 3emne, BHe3an-
HbIM COKpaLLEHNEM €€ MblLLL, SHEPTUYHO BbITArMBAETCS U OTOGPAChI-
BaeT TeNo Bnepes, Tak YTo nocneaHee Ha 0jHoO MrHOBEHME COBCEM
oT4ensieTcs oT 3eMJ/IM. 3aTeM OHO CHOBA MajaeT Ha 3eMJII0 Ha ApYryto
HOry, KOTopasi, NoKa Teno 6bI710 Ha BO3ayxe, 6bICTPO NepeaBuHynach
Bnepen. Takum o6pa3om, 6er COCTOUT U3 psiga CKa4KOB C OJHOW HOMM
Ha Apyryo».

TlocaepoBaTEeAbHBIE ITOAOXKEHMS TeAd NMpyu 6ere: eCTb MOMEHTHI,
KOrAa obe HOrm HAXOAATCS 6e3 omophnl

£§ & & & £ %

s
» ¥
L * LR 2 i i
IpaduyecKoe n3odpaxkeHue ABUKEHUS
Hor B bere

ah e dae 7 Y3 rpadura BUAHO, UTO

AAsT Geryiiero 4eAoBeKd

A CYILEeCTBYIOT MOMEHTHEI b,
d, f, xorpa obe HoOru BUTA-
B IOT B BO3pyXe. 9TUM M OT-

AngaeTcs 6er oT XoAbOBI

YTo KacaeTcs 3Hepruu, 3aTpainBaeMomn YHeNoBEKOM Npu xoab6e no
rOPU30HTaNbHOW JOPOre, TO OHA HE PaBHa HY/IO, KaK MHblE yMatoT:
LIEHTP TAXKECTW Tesa newexoaa npu KaxKaoMm wware nogH1MaeTcst

Ha HECKOJIbKO CaHTUMETPOB. MOXHO paccynTaThb, 4To paboTa npu
X0flb6€ N0 ropU3oHTaIbHOMY NYTH COCTaBNAET OKONO '/, 10N
pa6oTbl NOAHATUS TENa Nnellexoa Ha BbICOTY, PaBHYO NPOMAEHHO-
My nyTut.

1 PacyeT MOHO HaiTu B 6polutope npod. B. M. [opsiykuHa «PaboTa KMUBbIX
Asuratenen», 1914,
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Kok HAAO IIPBIrATb
13 ABUXVIIIETOCH
BATOHA?

3aaaB KOMy-HMOYab 3TOT BO-
npoc, Bbl, KOHEYHO, MOY4UTE
oTBET: «Bnepen, no asu-
KEHMIO, COrNMacHO 3aKOHY
WUHepLUun», NMonpocuTe,
OlHaKO, OO BSACHUTL NoApPo6Hee,
NPUYEM TYT 3aKOH UHEP-
umn. MoXKHO NpeacKasatb,
YTO MpPY 3TOM NPOUSONAET:

Balll cobecelHMK HaYHET yBe- M B camom fene, 3aKOH UHep-
PEHHO AOKa3blBaTb CBOO MbIC/b; LI UrpaeT 3[eCb PONb BTOPO-
HO ecnu He nepebuBaThb ero, oH CTENEeHHyo — rnaBHasa NpuyMHa
CKOPO CaM OCTaHOBUTCS coBceM apyras. N ecnu aty

B HEIOYMEHWU: BbINAET, YTO rMaBHY NPUYMHY 3a06bIThb, TO
WMEHHO BCNEACTBME MHEPLINK Mbl AENCTBUTENBHO NPUAEM
Hafo npbiratb Kak pa3 Hao60- K BblBOAY, YTO HAJ10 Npbiratbh

pOT — Ha3af, NPOTUB ABWKeHWUS! Ha3a[, a HUKaK He Brnepena.

MycTb BaM HEO6XOAMMO BbINPbLIFHYTb Ha Xo4y. YTo npou-
30MA€ET NpU 3TOM?

Koraa mbl npbiraem M3 ABUraloLLLErOCSA BaroHa, To Tefo
Halle, OTAEeNMBLUUCH OT BaroHa, 061agaeT CKOPOCTbIO Ba-
roHa (OHO ABWKETCS MO MHEPLIMK) U CTPEMUTCH ABUIaTLCS
Bnepea. [lenas npbiXoK Bnepes, Mbl, KOHEYHO, HE TONbKO
He YHMYTOXaeM 3TOM CKOPOCTH, HO, Ha0BOPOT, elle yBESU-
YyMBaEM ee.

OTclofa cnegyer, 4To Haao Obl10 Obl NpbiraTh Ha3as,

a BOBCe He Bnepes, No HarnpaB/EHNIO ABUKEHWA BaroHa.
Benb npu npbiXXKe Ha3a CKOPOCTb, coobliaemMas npbixK-
KOM, OTHUMaeTCsl OT CKOPOCTH, C KOTOPOW Halle Teno
ABWXKETCH MO UHEPLIMK, BCIEACTBUE ITOr0, KOCHYBLLUCH
3eMJIK, TESI0 Halle C MEHbLUEN CUIOM BYAET CTPEMUTLCSH
OMPOKUHYTbCS.
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OfHaKo ecnu Y U NPUXOAUTCH Npbirath U3 ABMXKYLLEroCs
3KMMaxa, To BCe NpbiratoT Bnepes, no ABUKEHMI0. ITO
[ENCTBUTENBLHO JTy4LLIWIM CNOCO6 U HACTOJIbKO NPOBEPEH-
HbIM, YTO Mbl HACTOMYMBO NPEAOCTEPEraeM Yutatenen
OT MOMbITOK NPOBEPUTL HEYA0OCTBO MpbIraHUs Ha3az
N3 ABUXXYLLEroca aKUMaxa.

Tak B 4yeM ke
° Aeno?

B HeBepHOCTU 06 BACHEHUS,

B €ro HeIoroBOPEHHOCTH.
Byaem nu npbiratb Bnepea, 6y-
JIeM N1 Npbirate Ha3ag — B TOM
W ApYyrom cfiydae Ham rposut
OnacHOCTb YNacTb, TaK KaK Bepx-
HAS YacTb Ty/IOBULLA BYLET elle
[ABUraTbCs, KOraa Horu, KOCHY-
BLUMCb 3eMK, ocTaHoBsATCS. CKo-
POCTb 3TOrO

ABUXKEHUS

NpW NPbIXKe

Bnepesa

[laxke 60sblle, YHeM NPU NPbIKKE
Hazaj. Ho cyLlecTBeHHO BaXHO
TO, 4TO BMepea nagaTb ropasano
6e3o0rnacHee, 4eM Nagatb Hasag.
B nepBom cnyyae Mbl NpUBbIY-
HbIM [IBUXXEHWEM BbICTaBNSEM
Hory Bnepes (a npy 601bLIOK
CKOPOCTM BaroHa — npobera-
€M HECKOJbKO LIaroB) 1 Tem
npeaynpexaaem nagexHue. 310
[BUXKEHME NPUBbLIYHO, TaK KaK
Mbl BCIO }XM3Hb COBepLUaeM
ero npu xoab6e€, Beflb C TOYKU
3PEHUsT MEXaHMKU, KaK Mbl
y3Hanv U3 npeabiayluen cra-
TbW, XoAb6a €CTb HE 4YTO MHOE,
KaK psia nafleHui Hallero Tena
Bnepes, npeaynpexaaembix




KOK HOAO MPHITATh M3 ABUXYVIIErOCsS BATOHA? 39

BbICTaB-

NEHWEM HOTU.

Mpun nageHuun e Hasag
HET 3TOro CnacuTeNlbHOro
[ABUXXEHWUS HOT, K OTTOr0 3J1eCb
0OnacHOCTb ropasao 6onblue. HakoHeL,
Ba¥HO U TO, YTO KOrAa Mbl jayKe B CAMOM
[lene ynagem Bnepes, To, BbICTaBUB PYKH, pac-
LUIMGEMCH He TaK, KaK Npu NajeHWn Ha CrnHy.

MTaK, npuynHa Toro, 4To 6€30MacHee npbirarb U3

BaroHa Brepes, KPOETCS He CTOMbKO B 3aKOHE MHepun, ¢ _I
CKOJIbKO B HAac caMux. SICHO, YTO A1l NPEAMETOB HEMXM- J
BbIX NMPaBUI0 3TO HEMPUMEHMMO: ByTbIIKa, 6POLIEHHas ¢

13 BaroHa Brepes, CKopee MOXeT pas3buTbes Npu na- J
JEHWUU, HEXKENM BPOLIEHHas B 06PaTHOM HarnpaBaeHUH. €
MoaTomy ecinm BaM NpuaeTcs noYemy-inMbo npbiratb M3 PS J

BaroHa, BbI6POCUB NpenBapuTeNbHO CBOWM 6arax, creay-
€T KnaaTb 6arax Hasaz, CaM1M e Mpbiratb Brepes. c J
JTt0am OMbITHbIE — KOHAYKTOPbI TPamMBas, KOHTPONEPbl —

YacTo MOCTYNAOT TaK: NPbIralT Ha3az, 06PaTHBLLMC CIIU- e J
HO/ 10 HanpaBEHMIO MPbIXKa. STUM JOCTUraeTcs ABOAKas

BbIr0fa: YMEHbLIAETCH CKOPOCTb, MPMOBPETEHHAS HALLUM & J
TEJI0M M0 MHEPLIMMU, U, KPOME TOro, MPeayrnpeXaaeTca onac-
HOCTb MafeHWs Ha CTIMHY, TaK KaK NpbiratoLLmii o6palleH €
nepenHei CTOPOHOM Tefa Mo HanpasAeHUIo BO3MOMXHOIO
nageHus.
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=» [ToMaTE 60EBVIO ITYAIO PYKAMU

Bo BpeMsi MNepnannucTMiecKkom BOMHbI, Kak cooblLLLanu raseThl,

¢ GpaHLYy3CKMM NIETYNKOM NMPOU30LLEN COBEPLIEHHO HEOOLIKHOBEH-
HbIW Cclyvan.

JleTas Ha BbICcOTE 2 KM, IETYMK
3aMeTun, 4To 67113 ero nnua
OBUXKETCA KaKOW-TO MENKUI
npeamer. lymas, 4To 310 Hace-
KOMOe, NEeTYMK Mpo-
BOPHO CXBaTW/ ero
pyKoW. NpeactaBbTe
N3yMfieHne NeT4umKa,
Korfa oKasasnocb, 4To
OH nonmar... repmaH-
CKyto 60eByto nynio!

He npaBpd AM, 3TO HAIIOMUMHAET POCCKA3HU AET€HAAPHOrO
6apona MioHXrayseHd, 6yATo 661 AOBUBIIIETrO ITYILIIEYHbIS
AAPA PYKaMm?

A Mexay TeM B COOGLLEHWM O NETYUKE, NOMMaBLLIEM MYSIO, HET HUYe-
ro HEBO3MOMXHOIO.

lyna Bedb He BCe Bpe-
% MS ABUIKETCH CO CBOEM
HavyanbHOM CKOPOCTbIO
800-900 m/c. N3-3a conpoTMBNEeHUs BO3ayxa
OHa NOCTEMNEHHO 3amMeansieT CBOM MOMET U K KOHLLY
nyTM — Ha uU3nete — aenaet Bcero okono 40 m/c.
A TaKyto CKOPOCTb Pa3BMBAET U CAMOJET. 3HAYMUT,
JIEFKO MOXKET CNYYUTbCS, YTO Ny U camoneT 6yayT
MMETb OANHAKOBYIO CKOPOCTb; TOra Mo OTHOLUe-
HUIO K IETYMKY Nyns OyAeT HEMOABWXKHA UK 6yaet
[IBUratbCsa eaBa 3aMeTHO. Huyero He GyeT CTOUTb
TOrla CXBaTUTb €€ PYKOW, OCOBEHHO B NepyaTke,
NMoTOMY YTO MyNs, ABUKYLLASACSA B BO34yXE, CUIbHO
pasorpeBaeTtcs.
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-» ApbOy3-60oMba

Ecnv npu U3BECTHLIX YCNOBUAX MY MOXET CTaTb 6€3BpeHON, TO
BO3MOXEH M 06paTHbIN clydyan: «sMMPHOE Teslo», GPOLLEHHOE C HE3Ha-
YUTENIbHOM CKOPOCTbLIO, NMPOU3BEAET Pa3pyLLUTENbHOE AENCTBME.

S ¢ °°

A

Bo Bpems aBToMo6UNbHOro npobera JieHWHrpag — Tud-
nuc (B 1924 r.) KpecTbsiHe KaBKa3CKMUX CENIEHUIN MPUBET-
CTBOBa/IM MPOHOCALMECH MUMO HUX aBTOMOGWAK, Knaas
naccaxvpam apoy3bl, AblIHKU, A610KW. [JeNCTBME ITHUX
HEBWHHbIX NMOIapPKOB OKa3blBasoCb BOBCE HE MPUSATHLIM:
ap6y3bl M OblHYM BAABAWBaNW, CMUHANN U TIOManN Ky30B
MallKHbI, @ 96/10KK, MONaB B MaccaxKmpa, MPUIYnHAIN
cepbe3Hble yBeYbs. [NpruyrMHa NoHATHa: CO6CTBEHHAN
CKOPOCTb aBTOMOGMAS CKNaAblBanacb CO CKOPOCTbIO 6po-
WweHHoro apbysa unu 9610Ka M NpeBpallana ux B onac-
Hble, pa3pyLLUTENbHbIE CHapsabl. HETPYAHO paccyuTath,
yto nynsa B 10 r BecoM 06nafaeT TaKom e 3Hepruen
ABWXXEHUS, Kak apby3 B 4 KI, 6POLLEHHbIN B aB-
TOMOGW/Ib, KOTOPbLIA MYUTCH CO CKOPOCTbIO
120 KM/ u.

[Mpo6rBHOE AencTBUE apby3a Npu TaKmX
YCNOBUSIX HE MOXKET, OIHAKO, CPABHUTb-
€S C AeVCTBMEM My/N, TaK Kak apby3

He o61iafgaeT ee TBEPAOCTbIO.
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Koraa pa3oBbeTcs CKOPOCTHas aBuaLlms B BbICLIUX
cnoax atmocdepsl (B Tak Ha3biBaeMou cTpatocdepe)
W camoneTbl 6yayT MMeTb CKOPOoCTb 0Ko1o 3000 Km /Y,
TO €CTb CKOPOCTb MNy/b, IETYUKAM NPULAETCS UMETb
LEeNo C ABJIEHUAMU, HaNOMUHaLWKUMU PacCCMOTPEH-
HOoe cenyac. A UMEHHO: KaXablh nNpeameT, nonaga-
IOLLMNCSA Ha NYTU TaKOr0 CBEPXOLICTPOXOLHOTO
camoJsieta, NpeBpaTUTCH ANS HEro B pa3pyLluMTeNbHbIN
CHapsaj4. HaTKHYTbCS Ha ropcTb Myab, NPOCTO YPOHEH-
HbIX C APYroro camoseTa, Aaxe He NeTalero HaBcTpe-
4y, 6yAeT BCe paBHO YTO NojBepratbcsd 06¢Tpeny M3
nynemerta. MNagatowme nynu ygapatca 06 asponnax

C TaKOW e CUJI0N, C KaKOW BOH3WUIUCH Obl B 3Ty
MalluHYy Nyaun n3 nynemeTa. Tak Kak OTHOCUTENbHbIE
CKOPOCTH B 060MX Cry4asix OAMHAKOBbI (camoneT

M Nynsa c6nunxaltTcs CoO CKOPOCTbio oKono 800 m/c),
TO pa3pylmnTesnbHble NOCNEACTBUSA CTONIKHOBEHUN
6yayT OANHAKOBbI.
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Haob6oport, ecnu nynsa netut
BCnef asponsaHy, Hecy-
LiemMycs ¢ paBHOM CKO-
POCTbIO, TO AN NeTYnKa
OHa, KaK Mbl yXXe 3HaeM,
6es3BpenHa. Tem, 4To Tena,
ABUXKYLMECH C NOYTHU OMNHa-
KOBOW CKOPOCTbIO B OJHOM
HanpaBfeHUW, NPUXOAAT

B COMPUKOCHOBEHMKE 6€3
yaapa, UCKYCHO BOCMONb30-
Banca B 1935 r. MalWMHKUCT
bopuesB, NPUHAB ABUXYLLNA-
csa cocTaB n3 36 BaroHoB

Ha cBoW noesj 6e3 ygapa

W npeaoTBpaTMB TEM CaMbiM
EeNne3HOJ0POXKHYI0 KaTa-
cTpody. MNponsowno 3To Ha
KOXKHOW gopore, Ha NeperoHe
EnbHUMKOB — OnbllaHKa, npu
cnepytowmx o6¢cToAaTeNb-
cTBax. Bnepeaun noesga,
KoTopblK Ben bopuwes, wen
Apyron. 3a HegoCTaTKOM
napoB nepeaHnn noesn
OCTaHOBWCS; €ro MallnHUCT
C NapoBO30M M HECKO/IbKU-
MW BaroHamu otTnpaBucH

BNepea, Ha CTaHLUMIO, ocTa-
BWB OCTallbHble 36 BaroHoB
Ha nyTu. BaroHsbl, nog Ko-
TOopble HE 6bI10 NOANOKEHO
6allMaKoB, MOKATUIMCH NOJ,
YKJIOH Ha3af CO CKOPOCTbIO
15 KM/4, rpo39 HaneTeTb
Ha noes3pa bopueBa. 3ame-
TUMB ONacHOCTb, HAX044Mu-
BblM MalWMHUCT OCTAHOBUN
CBOW noesja 1 NoBen ero
Ha3aj, NoCTENeHHO pa3BuB
CKOPOCTb TaKxe 15 Km/u.
Bbnarogapsa TakoMy MaHeBpy
emMy yganocb Becb 36-Ba-
FOHHbIM COCTaB MPUHATb Ha
CBOW noesa 6e3 Mmanenlero
noBpeXaeHuUs.
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HaKoHeLl, Ha TOM e NPUHLKUNE OCHOBaH NPUGOP, Ypes-
Bbl4aMHO 06eryaoLLMi NMCbMO B ABUKYLLEMCS Noe3je.
MncaTb B BaroHe Ha xo4y noesaa TPYAHO JLLb NOTOMY,
YTO TOTYKM Ha CTbIKaX pPenbcoB nepeaatoTcs bymare
M KOHYMKY Nepa He 0IHOBPEMEHHO. Ecnu yecTpouTh Tak,
4yTOOLI Gymara 1 nepo noayyann coTpsiceHMe B OAHO U TO
YKe BPEMS, OHM APYr OTHOCUTENIbHO Apyra 6yayT B NOKoe
M MUCbMO Ha X0Ay Noe3aa He COCTaBUT HOBOIO

- 3aTpyaHeHud.

3710 1 gocturaetca Gnarogaps
npuoéopy, N306paxKEeHHOMY Ha
pucyHKe. PyKa ¢ nepom npucre-
rMBaeTcs K JolleYyKe a, KoTopast
nepeaBuraeTcs B nasax rno
nnaHkKe b; nocneaHss, B CBOKO
oyepedb, MOXKET NepemeLllaTbcs

B Nagax AOWEYKH, nexaluen Ha 4 Tpucnocobaenue, nospoasoNIee
CTO/IMKE B BaroHe. PyKa, KaK YAOGHO mMCATb B ABMKYIEMCS
BUOUM, 0OCTATO4YHO NOABUXK- noespe

Ha, 4ToObl N1caTb 6YKBY 3a

6yI-(BOVI, CTPOKY 3a CTPOKOW; MO Ha Xoay noe3fa CTaHOBUTCA
BMECTE C TEM KaXKAblW TON- CTOJIb XK€ YA0OHbIM, KaK U B He-
YOK, I'IOJ'IyHaeMbIﬁ 6yMar0171 NnoABMXXHOM BaroHe; Melaet
Ha JoleYKe, B TOT e caMbli NIMWb TO, YTO B3rNA4 CKOMb3UT
MOMEHT U C TaKOW e CUNom no 6ymare PbIBKaMU, TaK Kak
nepegaeTcs pyke, Aeprallen ronoBa 1 pyka nony4atoT TOIHKM

nepo. Mpu Taknx yCnoBUsAX NUCb- He OAHOBPEMEHHO.
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-» Ha rnaatdopme BeECOB

[JecATnyHbIe BEChI TOSIbKO B TOM
C/ly4ae BEPHO MOKa3bIBaloT BEC
Balllero Tena, Korga Bbl CTOUTE Ha
nx nnathopme CoBepPLUEHHO He-
noaBWXKHO. Bbl Harnbaetecb —

1 BECbl B MOMEHT CrnbaHms
NMOKa3blBalOT YMEHbLLEHHbIN BEC.
Moyemy? [MOTOMY YTO MYCKY/IbI,
npurubatoLLme BEPXHIO YacTb
TyNOBMLA, MOATArMBAIOT B TO

e BPEMS HXKHIOIO YacTb Tena

BBEPX, YMEHbLLUAS AaB/IEHNE, OKa-
3blBaeMOEe €eto Ha ornopy. Hanpotus,
B TOT MOMEHT, KOria Bbl NpeKpalla-
eTe crubaHue TynoBuLLa yCUInem
MbILLIL, PacTanKunBatoLmx 06e YacTm
Tena Bpo3b, BEChI NMOKa3bIBAIOT
3aMETHO YBE/IMYEHHBIN BEC COOT-
BETCTBEHHO YCUIEHHOMY aB/IEHMIO
HUXKHEN YacTu Tena Ha nnaTdopmy.

[lay<e NoAHATUE PYKU JOMK- R —

HO BbI3BaTb KonebaHne

4yBCTBUTEJIbHbIX BECOB, CO-

OTBETCTBYIOLLEE HEGOSBLLOMY =

YBEJMYEHMIO KaXKyLLLErocs
Beca Ballero Tefna. MycKybl,
NogHUMalOLLME PYKY BBEPX,
OMMPALOTCA Ha M/1eYO U, Crie-

A0BaTesIbHO, OTTa/IKUBatoT €ro

BMECTE C TY/IOBULLEM BHUS:
JaBJieHne Ha niathopmy BO3-
pactaeT. OcTaHaB1Bas Noj-
HUMaEMYIO PYKY, Mbl MPUBOAUM

B [IEVICTBME NPOTUBOMOJOMKHbIE
MbILLLIbI, KOTOPbIE NOATATMBAIOT

Y

nneyo BBEPX, CTPEMSACH CONU3UTL
€ro C KOHLIOM pYKKU, — U BeCc Tena,
€ro JaBJiIeHMe Ha Ornopy ymeHblLla- =

10TCA.

Hao60poT, onycKkas pyKy BHU3, Mbl BO BPEMS 3TOr0 ABUKEHUSA
Bbl3blIBaE€M YMeHblUEeHNEe BeCa CBOEro 1e/jia, a B MOMEHT OCTaHOBKMU
PYKn — yBenuyeHue seca. CnoBoMm, leNCTBUEM BHYTPEHHUX CUIT Mbl
MOXeM yBennimBaTb UM YMEHbLUATb BEC Hallero tTena, pasymes

noj BeCOM AaBJieHne Ha onopy.
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=» I'ae Belll Taxenee?

Cuna, C KaKoi Tena NpUTArMBa-  TaK, KaK ecnu 6bl BCA ero Macca
l0TCA 3EMHbIM LWapoM, yObiBaeT  cocpeaoToyeHa 6bina B LEHTPE,
Mo Mepe BO3BbllWEHWS HaJ 3eM-  a CUa 3TOr0 MPUTSIKEHUS Y6bil-

HOWM MNOBepXHOCTbIO. Ecnn BaeT 06paTHO KBaapaty
6bl Mbl MOAHSAIN KK- ) paccTosiHus. B Hawem
JIorpaMMOoBYI0 TMpLO clly4yae pacCcTosiHue
Ha BblcoTy 6400 KM, rTMpU OT LIEHTPa

TO eCcTb yaanunu ee 3eMnun yaBouocs,

OT L|eHTpa 3eMHOro M OTTOrO NPUTSIKEHNE
lapa Ha ABa ero ocna6eno B 22, T0 ecTb
paauvyca, To cuna npu- BYETBEPO. Yaanus
TSXeHusa ocnabena 6bl rupto Ha 12 800 KM oT
B 22,70 ecTb B 4 pasa, 3EMHOW NOBEPXHOCTH,

W TUPS Ha MPYXUHHOM TO eCTb Ha TPOMHOE pac-
6e3MeHe BbITSHyNa 6bl BCEro CTOSIHWE OT LIEHTPa 3eM/U, Mbl
250 r BmecTto 1000. CornacHo ocnabunu 6bl NpUTSXKEeHWe B 32,
3aKOHY TATOTEHMS, TO ecTb B 9 pas; 1000-rpam-
3eMHOM Wwap a MoBas rmps Becuna 6bl

nputarnBaet
BHELWIHWe Tena

TorgaBcero 111 r
UT. 0.
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EctecTBeHHO, poxaaeTcs
MbIC/b, YTO, Yry6NasChb C Mm-
pen B Heapa 3eMnu, To ecTb

MputseHne N NPUONUKas TENO K LLEHTPY
BBEpPX

Hallew NiaHeTbl, Mbl JOMXHbI
HabnoaaTb yCUNeHUe NpuTa-
YEHUS: TMpa B ry6uHe 3emiu

MpuTsXKEHME NOJI}KHa BECUTb 6onblie. Jta
BHU3 [lorajKa HeBepHa: ¢ yrnyone-
HMeM B 3em/io Tena He YBenu-
X UeHtp 3emnun _‘ yMBaloOTCA B BECE, a, Hanpo-

TUB, YMEHbLUAaloTCA.

a [ToueMmy c yraybaeHueM B 3eMAIO CHMAQ TSAXECTHM ocAabeBaeT?

O6bsICHSAETCA 3TO TEM, YTO B TAKOM c/lydae NpuUTarnBatoLine
YacTULbl 3EMJIM PACMONOXKEHbI Y3KE HE MO OAHY CTOPOHY
Tena, a no pa3Hble ero CTOPOHbI. B3rnaHUTE Ha PUCYHOK.
Bbl BUAMTE, 4TO rMpsi, NOMELLEHHas B ry6uHe 3emiu,
NPUTArMBaETCS BHWU3 YacTULL@AMM, PACMON0XKEHHbIMMU

HUXeE rMpPK, HO B TO Ke BPeEMS MPUTArMBaAETCS BBEPX TEMMU
yacTuLaMu, KOTOpble ieXar Bbille Hee. MOXHO JoKa3aTb,
4YTO B KOHEYHOM CYETE UMEET 3HAYEHUE NPUTArMBaloLLEe
[OeNCcTBME TONbKO LWapa, paanyc KOTOPOro paBeH paccTos-
HWIO OT LleHTpa 3emM/In A0 MECTOHaxXoXAeHUs Tena. MNoatomy
BEC Tena rno mepe yriy6neHus B 3eMto JoMKeH 6bICTPO
YyMeHbLUIaTbecs. [loCTUTHYB LIEHTPa 3eMU, TENO COBCEM
yTPaTUT BEC, CAENTAaeTC HEBECOMbIM, TaK KaK OKpyXKatoLime
YacCTULLbl BJIEKYT €ro TaM BO BCE CTOPOHbI C OAMHAKOBOWM
CWUJION.

WTaK, Bcero 6oblie Tel0 BECUT Ha CaMOn MOBEPXHOCTH
3emnu; ¢ yaaneHWeMm OT Hee BBbICb WK BIy6b BEC €ro
yMeHbllaeTcal.

1 Tak npouncxoanno 6bl, ecnun 6bl 3eMHOM Wap 6bin BNOAHE OAHOPOAEH MO
MJIOTHOCTU; B AENCTBUTENbHOCTM MJIIOTHOCTb 3EMJIM BO3pPACTaEeT C Npu-
GNUKEHMEM K LIEHTPY, MO3TOMY CUJIa TSXKECTU MPU yrny6neHnun B 3emito
CHavasa Ha HEKOTOPOM PACCTOSIHUM PacTeT U INLb 3aTEM HauyMHaeT
ocnabesaTb.
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=» CKOABKO BECUT TEAO, KOTAQ OHO
I[IapdeT?

3ameTunn n Bbl, KAKOE CTPaHHOE OLLYLLIEHUE UCTIbIThIBAETE Bbl

B TOT MOMEHT, KOrla Ha4ynHaeTe onycKaTbes Ha nudTe? HeHopmanb-
Has IerkKoCcTb BPOAE TON, KaKyto UCMbITbIBAET YENOBEK, NETALLNUM

B NPONacTb... ATO He 4YTO MHOE, KaK OLLyLLeHWe HEBECOMOCTH

B MEePBbIN MOMEHT ABUKEHUS, KOraa Mo noj BallMMK HOramu yKe
OMyCKaeTcs, a Bbl CaMu He ycnenu elle NpuobpecTn TOM Ke CKopo-
CTW, TENIO Ballle NOYTU He AaBUT Ha NOJ U, ciefoBaTeNbHO, BeCbMa
Mano BecuT. [[poXoaUT MFHOBEHME, 1 CTPaHHOE OLLYLLEHNE MpeKpa-
LIaeTcs; Balle Teno, CTpeMsach NajaTh GbiCTpee, HeM paBHOMEPHO
OBWXKYyLWMNCA NMdT, AaBWUT Ha ero non 1, 3Ha4uT, CHoBa NnpuobpeTaeT
CBOW MOMHbIN BEC.

=
-
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MpuBeCkTE TUPIO K KPIOYKY NMPYHUHHbIX
BECOB U1 clliefuTe, Kyaa ABUHETCA YKasaTteb,

€CJIX BECbI C TMPEWN BbICTPO ONYCTUTL BHU3
(ons yonobcTBa NOMECTUTE KYCOYEK NPOOBKHU o)

B NpoOpe3b BECOB U 3aMeTLTE UBMEHEHUE ero
nonoXeHus). Bbl y6eantech, 4TO BO BpeMms
nageHns ykasatenb NoKa3blBaeT He MOJHbIN
BEC rMpH, a ropasgo meHble! Ecnun 6bl BEChI
naganu cBO6OLHO U Bbl UMENIY BO3MOX-
HOCTb BO BpeMs NageHus cneautb 3a ux
yKasaTenem, Bbl 3aMeTU/IN Bbl, YTO FMpPs Npu
nageHun BOBCE HUYErO HE BECUT, yKa3aTeslb
HaxXo4MUTCA Y HyNs.

Camoe Taxenoe Tef0 CTaHOBMUTCS COBEPLUEHHO HEBECOMbIM B Teye-
HWe BCEero Toro BPEMEHHU, MoKa OHO najaet. JIerko NoHATb, No4YeMy
370 TaK. Becom TeNla Mbl Ha3bIBaeM CUI1Yy, C KOTOPOW TeJI0 TAHET
TOYKy NofiBeCa WK JaBUT Ha CBOIO onopy. Ho nagarolyee 1eno

He NPOM3BOAUT HUKAKOr0 HaTAXEHMS MPYXMUHbI BECOB, TaK Kak
NPYyXKWHa onycKaeTca BMecTe ¢ HUM. [oKa Teno najaeTt, OHO HUYero
He HaTArMBaeT U HWM Ha YTO He HanupaeT. CnefoBaTteNibHO, cnpaLln-
BaTb O TOM, CKOJIbKO BECUT TENO, KOrja OHO NajaeT, BCE PaBHO 4TO
crnpalmnBaTh, CKOJIbKO TENO BECUT, KOrja OHO HE BECHT.

Eunie ocHoBaTeAb MexXaHuky, I'. F'aauaen,
B XVII Beke nucaa':

Ml OlLyLLl@aeM rpy3 Ha HaLLKWX NaeYax, Koraa ctapaemes
MeLLaTb ero NageHunto. Ho ecnu ctTaHeM ABUraTbCs BHU3 C TaKoW
e CKOPOCTbI0, KaK U rpy3, Nexalluii Ha Hallen CriMHE, TO KaK e
MOXXET OH 1aBUTb M 06PEMEHSTb HAac? 3TO NOAOGHO TOMY, KaK ecin
6bl Mbl 32X0TE/IU MOPA3UTb KOMbEM? KOr0-IMG0, KTO GEKUT Brepe-
[N HaC C TAKOW e CKOPOCTbIO, C KAKOW ABUMKEM-

CA U Mbl.

1 B cBOEM TpyAe «MaTeMaTU4ecKue AoKa3aTenbCcTBa, Kacakowmecs AByX
oTpacien B HOBOW HayKe».
2 He BbinyckKas ero us pyk. — 5. I1.
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CnegnytoLmi nerko nenos-
HUMbI ONbIT HArMAAHO
noaTBepKaaeT
npaBUIbHOCTb
3TUX paccyxje-
HUN.

OneIT, »
MAAIOCTPUPYIOLIN,
HEeBeCOMOCThb
NAAQIOIIEero
Tera

Ha oAHy YallKy TOProBbiX BECOB MOIOMUTE WMLl AN pacKabl-
BaHWUSA OPEXOB TaK, YTOGbl OAHO KOJIEHO WX NMOKOU/IOCh Ha YalllKe,
JPYroe e NMPUBSKUTE 38 KOHEL, HUTKOM K KPIOYKY KOpoMbIcha.
Ha apyryto YalliKy NOMecTUTe CTOMbKO rpy3a, YToGbl BEChl Gbinn

B paBHOBeCHM. [T0JHECUTE K HUTKE 3aXIKEHHYIO CMIUYKY; HUTKA
NeperopuT, M BepXHee KOMEHO LMMLIOB yraJeT Ha YaLllKy.

YTO 3Xe NPOU3OAAET B 3TOT MOMEHT C BeCaMu?
, OnyCTUTCS AM YAIUKA C IIUIILIIAMM B TO BpeMd,
® IIOKA KOAEHO ellle IapdeT, IOAHUMMETCSI OHA
MAM OCTAHETCH B pABHOBeCUM?

Tenepb, Koraa Bbl 3HAETE Y¥Ke, YTO Najatollee Teno He MMeeT Beca,
Bbl MOX€ETe 3apaHee AaTb NPaBu/bHbIM OTBET Ha 3TOT BOMPOC: Yalll-
Ka [JO/I*KHa NOAHATLCA Ha MTHOBEHUWE BBEPX.

B camom aene: BepxHee KOMEeHo LWMNLOB, Naaas, XoTa U ocTaeTca

B COEANHEHMUM C HUMHKHUM, BCE e AaBWUT Ha HEro MeHbLLE, Yem

B HEMOABWM¥HOM COCTOSHUK. Bec WMnLoB Ha MFHOBEHWEe YMeHblla-
€TCs, U YalllKa, eCTECTBEHHO, NOAHWMAETCS BBEPX.
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=» V3 IIyIIKM HA AYHY

B 1865-1870 rr. Bo ®paH-
UMK Bbilen GpaHTacTuye-
CKMKM pomaH . BepHa
«M3 nywKkn Ha JlyHy»,

B KOTOPOM BblCKa3aHa
Heob6bl4aHasa MbICb:
nocnatb Ha JlyHy
UCIMOJIMHCKUI NyLiey-
HbIM CHapsaA-BaroH

C XXMUBbIMU NtogbmMu!
K. BepH npeactasun
CBOW NPOEKT B CTOJIb

npaBaonogo6HoOM Buje,
4YTO y 60NbIINHCTBA
yutaTenen, HaBepHoe,
BO3HWKan BOMpOC:
HeNb39 M1 B caMOM
Jene ocylecTBUTb 3Ty
MbicNb? O6 3TOM UHTE-
pecHo nobecegoBaTb?.

1Tenepb, Nocne 3anycKa UCKYCCTBEHHbIX CMYTHUKOB 3eM/I U KOCMUYECKMX
paKeT, Mbl MOXXEM CKa3aTb, YTO A1 KOCMUYECKMX NYTELIECTBUI UCMOSb3Y-
I0TCS paKeThbl, a He cHapsaabl. OIHAKO ABUXEHME PaKeTbl, MOC/e TOro Kak
cpaboTana ee NocneaHsas CTyneHb, NOAYMHSETCS TEM e 3aKOHaM, 4TO

1 IBUXKEHWE apTUNIepUincKoro cHapsiaa. Noatomy TEKCT aBTopa He ycTa-
pen. — lpum. pea.
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CHayvana paccMOTPUM, MOXKHO I — XOTS 6Gbl TEOPETUHECKU —
BbICTPE/IUTb M3 MYLLKK TaK, YTOObl CHApSA4 HAKOrAa He yrnan
Hazag, Ha 3emito. Teopusa AOMNYCKAET TaKyto BO3MOXHOCTb.

B camom gene, noyemy cHapsia, ropM30HTaIbHO BbIGPOLLIEHHbIN
NYLWKOK, B KOHLLE KOHLIOB NajaeT Ha 3eMto?

MoTtomy 4To 3emns, NPUTArMBas CHapsaa, UCKPUBASET €ro nyTh:
OH JIETUT HE MO NPSAMOW JINHKK, a MO KPUBOW, HarnpaBIEHHON

K 3emse, 1 N03TOMY paHO WM NO3AHO BCTPEYAETCH C MOYBOW.
3eMHasi NOBEePXHOCTb, MpaBja, TOXe UCKPUBIIEHA, HO MYyTb
CHapsaga u3rnbaetcsa ropasao Kpyde. Ecnm e KpuBU3HY nyTu
CHapsia ocnabuTb U caenatb €€ OAMHAKOBOW C UCKPUBIEHHU-
€M NOBEPXHOCTN 3EMHOIO Lapa, TO TaKoW CHapsa HUKoraa

He CMOXKET ynacTb Ha 3emito! OH ByaeT ABMUraTbCs MO KPUBOMH,
KOHLIEHTPUYECKOM C OKPYXKHOCTbIO 3€MHOTO Lapa; ApyrumMu
CNnoBaMu, cienaeTcs ero CrnyTHUKOM, KaK 6bl BTOPOK JTyHOM.
Ho Kak 0o6uTtbesl, YTOObI CHaPSAA, BbIOPOLIEHHbIV MYLLIKOWN,
Len rno nyTu MeEHee UCKPUBIIEHHOMY, YEM 3eMHas NOBEPX-
HOCTb? 119 3TOro HE06X0AMMO TOJIbKO COOBLWUTL EMY AOCTa-
TOYHYIO CKOPOCTb. O6paTUTE BHUMaHWEe Ha PUCYHOK Ha C. 53,
n3o6paxKalolLmi paspes 4acT 3EMHOr0 Lwapa.
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B
I5 M Ha rope, BbicoTolM KOTOpPOI Gyaem

y npeHeéperatb, B TOYKE A CTOUT NyLLKa.
CHapsa, ropM30HTaNbHO BbIGPOLLIEHHbIN
€elo, 6bl1 Obl YEPE3 CEKYHAY B TOUKE B,
ecnu 6bl He CyLL,EeCTBOBAO NPUTAKEHUSA
3emnn. Ho npuTsixkeHne MeHsEeT aeno,
W NoA AENCTBUEM ITOM CUJbl CHapA4
yepes CeKyHAy OKaXeTcs He B ToYKe B,
a Ha b M HWKe, B TouKe C. [9Tb me-
TPOB — 3TO MyTb, MPOXOAMUMBI (B Ny-
CTOTE) KaxXablM CBOGOAHO NajatoLmm
TeIOM B NEePBYIO CEKYHAY MO AeNCTBMEM
CWUJTbl TAXECTU 6/1M3 NOBEPXHOCTHN 3eMIN.
Ecnu, onyctmBLlUMCH Ha 3TW 5 M, cHapsaa
Hall OKaXKeTcs Haf ypoBHEM 3emnun
POBHO HACTOMNbKO e, HACKONbKO 6blS1 OH
B TOUYKe A, TO, 3HA4YMT, OH ABUMKETCS MO
KPWBOW, KOHLLEHTPUYECKON C OKPYHKHO-
CTblO 3€MHOIO Liapa.

Paanyc 3emHoro wapa
6370 KM

4 BbIYMCAEHME CKOPOCTU CHAPSAAA, KOTOPLIA AOAXKEH
HABCErAd MOKUHYTHL 3eMAIO

OCTaeTCs BEIMUCAUTD OTPE3OK AB TO €CTb TOT IIYTh, KOTOPHIA
TIPOXOAUT CHAPSIA B CEKYHAY IO TOPM3OHTAABHOMY HAIIPABAE-
HUIO; MBI V3HOEM TOTAJ, C KAKOM CEKYHAHOM CKOPOCTBIO HYXHO
AASL HOIIIEN 1LIeAU BEIOPOCUTD CHAPSIA U3 XEPAQ ITYILKHA.
BEINMCAUTD 3TO HETPYAHO U3 TPEYTOABHMKA AOB B KOTOPOM
OA — papnyc 3eMHoro 1apd (okoao 6 370 000 M), OC = OA, BC =
=5 M; caepoBaTEABHO, OB = 6 370 005 M.

Otciopa 1o TeopeMe Indaropa umeem:

(AB)? = (6 370 005)* — (6 370 000)2 ﬁ

CAeAdB BBIUMCASHME, HAXOAUM, UTO OTPE30K AB pa-
BEH IpMUMEPHO 8 kM. UITaK, ecay 651 He OBIAO BO3AY-
Xd, KOTOPEI CUABHO MEIIJeT GEICTPOMY ABUXEHMIO,
CHOPSIA, BBEIOPOIIEHHE TOPM3OHTAABHO M3 IIVILIKA
CO CKOPOCTBIO 8 KM/C, HUKOTAQ He YIIOA OBl HO 3EMAIO,
A BEYHO KPYXMUACS ObI BOKPYT Hee, ITOAOOHO CITYTHUKY.

Biicher, Horbiicher und Hérspiele auf Deutsch- cambiii ny4vwuii nabnuk c
KHUramu Ha HemeLKkoM A3bike BKoHTakTe, pykoBoguTtens MBaH BepewaruH
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A

Cyabba nymeyHoro »
CHAPSAAd, BbINYILIEHHOTO
C HAOYAABHOM CKOPOCTBLIO
8 xM/c u 6oaee

OKpYHOCTb
npu CKOPOCTH
0KoJ1I0 8 KM/C

<
S
$ }
g Z
& > o
z
Mpu ckopocTh oT 8 fo 11,2 Km/cC o
A ecnu BbIGPOCUTb CHapsa 13 pocTb. [1pK CKOPOCTH e cHapsa
NYLWKMU € eLLie 60bllen CKOPo- 11,2 KM/C OH BMECTO 3nunca
CTblO, Kya NoneTuT oH? B Hebe- OMULLET YXKe HE3AMKHYTYIO KpH-
CHOWM MexaHWKe [JOKa3blBaeTcs, BYIO — napabony, HaBceraa yaa-
YTO NPW CKOPOCTU 8, 9, naxe NIFICb OT 3eMJ/U (CM. PUCYHOK).
10 KM/C cHapsaa, BbINETEB U3 Mbl BUAMM, cnefoBaTtenbHO, YTO
epsa MyLwKK, OOMKEH Onn- TEOPETMYECKM MbICIUMO Nose-
CblBaTb BOKPYI 3€MHOr0 LWapa TeTb Ha JIyHy BHYTpU CHapsaa,
3/MMC TeM 6onee BbITAHYTbIN, BbIGPOLLEHHOrO C 4OCTAaTOYHO
4yeM 60/iblie HavyanbHasi CKo- 6GONbLLION CKOPOCTbIO.

T

[MpeabIAyIlIee PACCYXKASHME UMEe-
A0 B BuAy arMocdepy, He IIpe-
IISTCTBYIOIIVIO ABUXEHMUIO CHA-
PSIAOB. B peaAbHBIX YCAOBUSAX
HAAUYME  COIIPOTUBASIOIIEICST
arTMocdepbl UPEe3BBIYAMHO 3d-
TPYAHMAO OBl ITOAYyYEHUE TAKUX
BBICOKUX CKOPOCTEN, d OBITH MO-
XKeT, CACAAAO BBl IX COBEPIIIEHHO
HEAOCTUXUMBIMU.

1 TyT MOryT npeacTaBuTbLCS, OAHAKO, 3aTPYAHEHUSI COBCEM 0COGOro PoAa.
MNofapo6Hee BONPOC 3TOT paccMaTpuBaETCs BO BTOPOW KHUre «3aHumaTeib-
HOM OU3NKW», @ TaKXKe B ApYron Moen KH1ure — «MexnnaHeTHble nyTewecT-
BUS».
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=» Kax XK. BepH ormcan
[TyTEeIIeCTBME HA AYHY U KAK OHO
AOAXHO OBINO OBI ITPOVCXOAUTH

KT0 4MTan ynomsiHyTbIM cenyac
pomaH . BepHa, ToMy namsaTeH
MHTEPECHbLIN MOMEHT nyTelle-
CTBUS, KOrAa CHapsag nponeten
yepes TOUKY, MAe NPUTSKEHUe
3emnu 1 JlyHbl 0AMHaKOBO.
34ecb MPOM30LLN0 HEYTO No-
MCTUHE CKa304HOeE: BCe npes-
METbl BHYTPU CHapsaa yTpaTuiu
CBOW BeC, a caMu nyTellecTBeH-
HWKK, MOAMNPLITHYB, MOBUCU

B BO34yxe 6e3 ornopobl.

OnucaHo 370 COBEPLLIEHHO Bep-
HO, HO POMaHUCT ynyCcTun U3

BUAY, YTO TO KE CaMOe AO0JIKHO
Obl/10 HAabNOAATLCH TaKKe

W [0 U MOche nepeneTa yepes
TOYKY PaBHOIO NPUTSIKEHMS.
Jlerko nokasatb, 4TO nyTeLle-
CTBEHHUWKM ¥ BCE NpeameThl
BHYTPM cHapsaa AOMIKHbI cTaTb
HEBECOMbIMW C M1ePBOro e
MOMeHTa cBO60AHOro rnoJsieta.
9T0 KaXKeTca HEBEPOSATHLIM,
HO, 1 YBEPEH, Bbl cenyac byae-
Te YAMBNATLCA TOMY, 4TO Camu
He 3aMeTW/IM paHee CToJb
KPYMHOro ynyweHus.
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BosbmeM npumep n3 6bla1a UM NPU BbleTe U3 NyLWKHK,
pomaHa XK. BepHa. bes [OOJIKHa 6blfla Noj AeNCTBU-
COMHEHMUS, Bbl HE 3a6bl/H, \ €M TAXECTM YyMeHbLIaTbCsH

KakK naccaupbl BbIGPOCUIIM oAnHaKoBo. CnefoBaTenbHO,
Hapy»Ky TPyn cO6aKM U KaK OHM CKOPOCTM cCHapsiia 1 Tpyna
C U3yMNIEHWEM 3aMETUIIU, YTO ' BO BCEX TOYKAX NYTH JOJIXKHbI

OH BOBCe He najaeT Ha 3em- OoCTaBaTbCs paBHbIMU, MO3TO-
Nt0, @ NPOoJOJ/IKaET HECTUCH I My Tpyn co6aKu, BbIOPOLLIEH-
Bnepes BMecTe CO CHaps- HbIM U3 CHapsaa, NPoLoKan

AoM. PomaHKUCT npaBU/ibHO
onucan ato ABNeHne U aan
eMy BepHoe 06bsACHEHMeE.
[encTButenscHo, B NycToTE, POMaHWCT: ecnu Tpyn cobaku
KaK M3BeCTHO, BCe TeNa He nagaeT K 3emMne, HaxoAascb

' CnefoBaTh 3@ HUM, HUCKOBbKO
najatoT C OAMHAKOBOM I BHe CHapsija, To noyemy 6ynet

He oTcTaBas.
Ho BOT 0 4em He nogyman

CKOPOCTbIO: NPUTSXKEHME OH Nnagatb, HaxoAsACb BHYTpPH
3emnn coobulaeT BCeM Hero? Beab v TaM 1 TyT aewn-
Tenam oaMHaKOBOE YCKO- CTBYIOT OAMHAKOBbIE CU/bI!
peHue. B naHHOM cnyyae Teno cob6aku, noMellleHHoe
W CHapsa, U Tpyn cobaKku 6€e3 onopbl BHYTPY CHapsaaa,

JOJSIXKHbI 6bINW MOA AEWCT- JIOSIKHO OCTaBaThCH BUCALLUM
BHWEM 3EMHOI0 NPUTAXEeHUd \ B MpoCTpaHCTBE; OHO UMeeT
I'IpMO6peCTM OJUHaKOBYIO COBEPLIEHHO Ty € CKOPOCTb,
CKOPOCTb NafeHus (0AnHaKo- \ 4YTO M CHapsa, U, MHaue, 1o
Boe yCKOpeHMe); BEpPHee, Ta OTHOLWIEHNIO K HEMY OCTa€eTCA
CKOPOCTb, KOTOPada cooﬁw.eHa / B NOKOeE.

- X

- -

= e >
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Y10 BEPHO Ans Tpyna cobaku, TO BEPHO W ANa TeN nacca-
MPOB M BOOGLLE AN19 BCEX MPEAMETOB BHYTPM CHapsja

B KaXKAoOM TOYKE MyTU: OHU UMEIOT TaKyIo e CKOPOCTb,

KaK 1 cam cHapsg, W, cnejoBaTeNlbHO, He AO/MKHbI NajaTb,
Jaxke ecnu octatoTcs 6e3 onopbl. CTyn, CTOAWMIK Ha nony
NeTAWero cHapsaaa, MOXXHO NMOMECTUCh BBEPX HOXKaMu

y NOTOJIKA, U OH He ynafeT BHU3, MOTOMY YTO ByAET Npo-
[loNXKaTb HECTUCh Brepes BMeCTe € NoTosiIKoMm. [Maccaxkmp
MOXET YyCeCTbCsl BHU3 r0JIOBOM Ha 3TOT CTY/ U OCTaBaTb-
CSl Ha HEM, He UCMbITbIBas HU ManenLwero CTPeEMAEHNS
nagatb Ha nos cHapsaa. Kakas cuna MOXKeT 3acTaBUTb
ero ynactb? Beab ecnu 6bl OH ynan, To ecTb Npubansun-
CS1 K Moy, TO 3TO 3HA4YMUII0 6bl, COGCTBEHHO rOBOPS, 4YTO
CHapsa4 MYMUTCS B MPOCTPAHCTBE C 60/bLUEN CKOPOCTbIO,
4yeM naccaxkup (MHaye CTya He Npuban3uncs 6ol K Nosny).

A MeXay TeM 3TO HEBO3MOXHO; Mbl 3HAaeEM, 4TO BCE
npeameTbl BHYTPU CHapsida MMEIOT TO e YCKOPEHUE, KaK
1 caM cHapsa.

3TOro POMaHUCT HE 3aMETWUI: OH AyMall, YTO NpeaMeThl
BHYTpPM CBOOOJHO HECYLLEroca CHapsa, Haxoaswerocs
noa AENCTBUEM OHUX NULLb CUN NPUTSXKEHUS, BYAYT Npo-
[O/KaTb AaBUTb HA CBOM OMOPbI, KaK AaBWW Toraa, Kor-
[a cHapsg 6bln HenoaBwxKeH. XK. BepH ynycTtun U3 Buay,
4YTO €C/M U TENO, U OMOopa ABUKYTCH B MPOCTPAHCTBE

C OJMHAKOBbIM YCKOPEHWEM, COO6LLaEMBIM

[JeCTBUEM CUI MPUTSAXKEHUS (Lpyrue
BHELUHWE CUMbl — CHUNla TAMH,
cuna conpoTMUBIIEHUS BO3-
JyXxa — OTCYTCTBYIOT), TO
[JaBuWTb Apyr Ha apyra
OHW HEe MOTYT.
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MUTaK, c Toro MOMeHTa nyte- B NnylwKe. Mexay TeM poMaHUCT
LeCTBUS, Kora Ha cHapsa paccKa3blBaeT, KaK B NepBble

nepecrtanu gencrtesoBaTb rasbl, nonyaca cBoero He6ecHoro ny-
nacca*kupbl He UMeNn HUKa- TELWeCTBMA NaccaXmpbl TWETHO

KOro Beca v Morfiu cBo604HO
napvTb B BO3/YyXE BHYTPH
CHaps4a; TOYHO TakK XXe 1 Bce
npeameTbl B HEM JOKHbI
6bl/IM Ka3aTbCs COBEPLUEH-
HO HeBeCOMbIMMU. 1o aTOMyY
NPU3HaKy Naccakmpbl
NIerko Mornv onpeae-
NINTb, MYaTCH /I OHMU

B MPOCTPaHCTBE UNn
NPOAOMKAOT HEMo-
JIBUHO OCTaBaTbCA

JloManu ronoey

Haj BOMPOCOM:

NETAT OHU
WUNKn HeT?

“ — HuKonb, ABMKEMCS /U Mbl?

HuKkonb n ApaaH NepernsiHyNncb: OHM HE YYBCTBOBA/M KoJie-
6aHuI cHapsaaa.

— [lenctButenbHo! ABMKemMcs i Mbl? — noBTOpua ApaaH.
— Mnn cCNOKOMHO NeXuM Ha novse Propuabl? — Cnpocui
HuKonb.

— Mnun Ha agHe MeKCUKaHCKOoro 3annea? — npubaBui
Mwuwens. ,,

—
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BO3MOXHbl y Nacca-
¥MPOB napoxoja, 6bl1 NpeacTaB-

HO HEMBbICTUMBI NATb cO60M 3TOT

CBOGOHO JBGFOH-CH&DHA! Kpouey-

CTpaHHoe 9B-
NleHne AOMKeH

y naccakupos daHTacTu4yecKkum

Hecylerocs HbI MWUP, TAe Tena NuWeHbl
CHapsfa: nepBble COXPaHsIoT Beca, rje, BblNylWweHHble U3
CBOW BeC, BTOPbIE e He MOryT PYK, OHM CNNOKOMHO OCTaloT-
He 3aMeTUTb, YTO CAENaNUCb CO-  CH Ha MecTe, rae NpeaMeThl
BEPLEHHO HEBECOMbIMMU. COXpaHsAT paBHOBECKE BO
BCAKOM MONOXEHWUU, rae Boja
He BblJIMBAETCHA U3 ONPOKMKU-
X HYTOM GYTbINKU... BCce aTo

ynyctun us suay aBtop «fyte-
wecTBusA Ha JlyHy», a Mexay
TEM KaKol NpocTop MOrau 6bl
faTb aHTa3nMm pomMaHucTa
3TU UBYMUTENbHbIE BO3MOX-

HocTm!®

*

1YcnoBusi paboTbl M GbiTa B HEBECOMOCTH cenyac
XOPOLIO M3BECTHbI U3 PAacCKa30B POCCUMCKUX

N aMEPUKAHCKMUX KOCMOHaBTOB, U3 KMHODWUIIb-
MOB, 3aCHATbIX B KOCMOce. MHorue yutatenv
Habnofanv 9BAeHUs B COCTOSHUM HEBECOMOCTH
Ha TeNIEBM3MOHHbIX 3KpaHax BO BpeMs NPSMbIX
nepegay ¢ 6opTa KOCMUYECKMX Kopabnen. Cneuu-
anbHOMY PacCMOTPEHUIO NPO6aEeMbl HEBECOMOCTH
noceseHbl KH1rn C. 3. XakuHa «Cusibl aHepLUun
M HEBECOMOCTb» U B. . JIeBaHTOBCKOIO «TAXECTb,
HEBECOMOCTb, NeperpysKar.
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-» BepHO B3BECUTH HO HEBEPHHBIX
BECOX

, YTO BAKHEEe AASl IPABUABHOI'O B3BEIUIMBAHMUSA:
H BeCbl MAU rUpU?

Bbl owmbaeTech, ecnv aAyMaeTe, YTO OAMHAKOBO BaXKHO M TO U ApY-
roe: MOXHO NpPaBU/IbHO B3BECUTb U HE UMEsi BEPHbIX BECOB, Koraa
noJ1 PyKow ecTb BepHble rMpu. CyLlecTByeT HECKO/IbKO CMNOCO6G0B
BEPHO B3BELIMBATb HAa HEBEPHbIX BECAX.
PaccmoTpum 13
HUX aBa.

MepBbIi cNoco6 NPeasioXKeH HaLWUM BEAUKUM XMMUKOM

[. . MeHpeneeBbIM. B3BelunBaHWe Ha4YMHaIOT C TOr0, YTO
Ha OfHY M3 YalleK KnaayT KaKon-Hubyab rpy3 — 6e3pas-
JIMYHO KAKOW, NNLLb 6bl OH BbIN TAXKENee Tena, Noasexa-
Lero B3BelMBaHuio. [py3 3TOT ypaBHOBELINBAIOT TMPSMU
Ha Apyrou Yalke. [locne 31oro Ha YallKy ¢ rtMpsMU KnagyTt
B3BeLLIMBaEMOE TeN0 U CHUMALOT C Hee CTOJIbKO MMpb,
CKONbKO TpebyeTcs, YHTO6bl BOCCTAHOBWUTb HapyLLUEHHOe
paBHOBecHe. Bec CHATbIX TMPb, O4EBWUAHO, PaBEH BeCY
Tena; OHO 3aMEHSET UX TeNepb Ha OAHOM U TOM XKe YallKe
W, 3HAYUT, UMEeeT OAMHAKOBbIM C HUMU BEC.

3TOT NpUEM, KOTOPbIM Ha3blBatOT CrI0CO60M MOCTOSIHHOMN Ha-
rpy3Ku, 0COBEHHO YA06€EH, Koraa NpUXoaUTCs OTBELIMBATL
OAHO 3a APYrMM HECKO/bKO TeN: NepBOHavYanbHas Harpyska
OCTaEeTCs, U €10 MNOoNb3YKTCH A5 BCEX OTBELMBAHUN.
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[pyron npuem, Ha3dBaHHbIA MO UMEHU MPEeaSIOKU-
BLUEroO ero yyeHoro cnoco6om bopaa, BbinonHAeTCA
Tak. [lomecTnTe NpeaMeT, Noasiexallnii B3BELIMBa-
HUIO, HA OAHY YallKy BECOB, a Ha APYrylo Hacbinamte
NecoK uMnun Apo6b A0 TEX Nep, NOKa BECLI HE NPUAYT

B paBHOBecHe. 3aTeM, CHAB C YalllKM B3BELIMBAEMbIN
npeaMeT (NecoK He TporanTe), KnaguTe Ha HEE TMpKU Ao
Tex Mnop, NOKa BeCbl CHOBa He ypaBHOBecATCS. ACHO,
YTO TEMEPb BEC F'MpPb PaBEH BECY 3aMEHEHHOIO UMK
npeameta. OTcioga Apyroe Ha3BaHue cnocoba — B3Be-

LIMBaHNE 3aMEHOM.

[na NpyXWHHbIX BECOB, UMe-
IOLLMX TOJIbKO OZHY YaluKy,
TaKXe NPUMEHUM 3TOT Npo-
CTOM MNpPUEM, eclin y Bac, Kpo-
M€ TOro, eCTb BEPHbIE TUPH.
34ecb HET HagobHOCTM 3ana-
caTbCs NEeCKOM Wiu Apo6blo.
[Monoxunte B3BewWNBaemMyo
Belllb Ha YallKy M 3aMeTbTE,

Yy KaKoro aefieHns 0CTaHOBMUT-
csl yka3aTtesnb. 3aTeM, CHEB
Belllb, NOCTaBbTe Ha YallKy
CTOMbKO FMPb, CKOJIbKO HYXKHO,
4YTOObI YyKa3aTe/lb OCTaHOBWJI-
csay npexHero genexHus. Bec
3TUX TMPb, O4EBUIHO, JOMKEH
paBHATLCA BECYy 3aMeHEHHOM
UMW BeLLM.
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=» CUABHEE CaOMOro cebs

Kaxoi rpy3 Bbl MOXETe IMOAHATL PYKOK?
, IMoaoxkumM, 10 kr. Bel AymaeTe, 4To 3T 10 Kr
OIIPEAEASIOT CUMAY MYCKYAOB BALIEH PYKU?

4 Ipepnaeybe C YerOBEeKA — pPBLIYAT BTOPO-
ro popd. AeiCTByIOLIAS CUAC HIPUAOKEHA
B TouKe [, omopd pbIYara HAXOAMUTCS

B Touke O COYAEHEHMs; IpeopoAeBAeMoe
Xe CONpOoTUBAEHME (TPy3 R) NMPUAOXKEHO
B Touke I PaccrosHue BO 6oablie pac-
ctosiHus IO npubausuTeAbHO B 8 pas

OwwnbaeTech: MyCKynbl ropa-
300 cunbHee! lMpocnegunTe 3a H
[AEeNCTBMEM, Hanpumep, Tak

Ha3blBaemMow ABYrnaBon MblL-

Libl Ballen pyKu (CM. PUCYHOK).

OHa npuKpenneHa 6113 TOYKK KOHL,@ MblLULbl O OMOpPbI.
OMopbl pblyara, KakuM ABNSETCH  3HAYMUT, €CNU rPy3 cocTaBnseT
KOCTb npeanseybs, a rpys gen- 10 Kr, TO MyCKyn TAHET C CUJION,
CTBYET Ha ApYyron KOHeL, 3Toro B 8 pa3 6onbluen. PassuBas
YWBOro pblvara. PacctosHue cuny B 8 pas 60/blUYt0, YEM

OT rpy3a [10 TOYKHM ONOopbI, TO Halla pyKa, MyCKy/ MOr 6bl He-

€CTb [0 cycTaBa, No4Tv B 8 pa3 nocpeacTBEHHO NOAHATL He 10,
60/blle, YeM PacCTosIHME OT a 80 kKr.



ILleaecoobpasHo
, AM TAKOE
yCTpOiCTBO?

Ha nepBblit B3rns, Kak 6yaro
HET — Mbl BUAMM 30€ECb NOTEPIO
CWJIbl, HUYEM He Bo3Harpa-
waaemyto. OgHaKo BCMOMHUM
CTapMHHOE 30/10TO€E NPaBuUIo
MEeXaHMKMU: YTO TepsieTcsa B cune,
BbIMIPbIBAETCS B Nepemelle-
HUK. TYyT U NPOUCXOOMUT Bbl-
UrpbILl B CKOPOCTHM: HaLLK PYKK
ABWKyTCS B 8 pa3 bbicTpee, Yem
ynpaBnsioLme M1 MblLlLbl. ToT
Cnoco6 NPUKPENSIEHNS MYCKy-
/0B, KOTOPbIA Mbl BUAUM B Tene
WBOTHbIX, 06ecrneynBaeT
KOHEYHOCTSIM MPOBOPCTBO ABU-
KEeHUN, 6onee BakHoe B 60Pb-
6e 3a cyllecTBOBaHWE, HEXENN
cuna. Mbl 6binn 6bl KpariHe Mea-
NIMTENbHBLIMU CYLLLECTBAMMU, €Cn
6bl HaLLW PYKWU U HOTW He Obln
YCTPOEHbI MO 3TOMY MPUHLMNY.

CuabHee caMoro cebs 63

Mbl BnpaBe 6e3 npe-
yBeNWYEeHUs CKa3aTb,
YTO KaXK/[bl YENOBEK
ropasao cuibHee ca-
MOro cebs, TO eCTb
HallW MYCKYNbl
pa3BMUBatOT CUIy,
3Ha4YUTENbHO 60Mb-
LYo TOW, KOoTOpas
nposiBAgeTcs B Ha-
WKX AENCTBUSAX.
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[loueMy 300CTPEHHBIE [TPEAMETHI

KOAIOYUM?

3AAYMBIBAAMCEH AU BbI HOA BOIIPOCOM, OTYEro

UI'Ad TAK AETKO IIPOHMU3BIBAET IIpepAMeT
, HACKBO3b? OTYEero CYyKHO MAM KAPTOH AETrKO
o

IIPOTKHYTEL TOHKOM UIAOM M TPYAHO IIPO6GUTH

TYNBLIM I'BO3AEM?

B 060X cryyasx AeiCTBYeT, ;
Ka3anocb 6bl, 04UHAKOBAS

cuna. Cuna ogMHaKoBa, HO
JlaB/ieH1E BCE e He ofiMHa-
KoBO. B nepBom cny4yae Bcs
cuna cocpefoToynBaeTcs }
Ha ocTpue Wrnbl, BO BTO- :
pom — Ta Xe cuna pac- 4
npegensercs Ha 60/blUYLO [T
nnowaab KoHLa rso3aq,
cnefoBaTeNnbHO, AaBNeHne

e

e

L f ST | (%

JINW HaLLKUX PYK.

Kaxkabli cKaXKeT, 4To 60poHa ¢ 20 3y6bamu rnybxe
pas3pbIXAUT 3eMito, Hem 60pPOHa TOro XKe Beca, Ho ¢ 60 3y-
6bsiMu. [ovemy? [oTOMY YTO Harpy3Ka Ha Kaabii 3y6
B NEPBOM cily4ae 60/blie, Hem BO BTOPOM.
Koraa peyb naet o faBneHuu, Bcerga Heo6xoamMmMo, Kpo-
Me CuIbl, MPUHUMAaTb BO BHUMaHWeE TaKKe 1 naowiajb,
Ha KOTOopylo 3Ta cuna AencTByet. Korga Ham roBopsr,
YTO KTO-n60 nony4aet 1000 py6nen 3apnnatbl, TO Mbl
He 3HaeM elle, MHOr0 3TO UM Maso; HYXKHO 3HaTb —
B roj Wau B mecsL. TO4HO TaK e AefcTBME CUbl 3aBU-
CWT OT TOr0, pacnpeaensieTcs iv OHa Ha KBaZApaTHbIN

CaHTUMETP U/ COCPELOTOYMBAETCS Ha COTOM Aone
KBaApaTHOro MusiuMeTpa.

Wbl ropasgo 60/b-
e, HeXXenu aaBneHune
TYNOro CTEPKHS, NpH
O[lHOM U TOM e yCH-
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YenoBeK Ha NblXXax XoAuT no
PbIXAIOMY CHery, a 6e3 bl
npoBanuBaeTtca. [Moyemy?
loToMy 4TO B NepBOM cny4ae
JaBJieHWe ero Tena pacnpege-
nsietcsa Ha ropa3ao 60MbLWylo
NOBEPXHOCTb, YEM BO BTO-
pom. Ecnn noBepXHOCTb NbIXK,
Hanpumep, B 20 pa3

6onblie noBep-

XHOCTM HaLWmX
nogows, To

Ha NblIXKax Mbl
JaBWM Ha cHer

B 20 pa3 cnabee, yem
CTOS1 Ha CHery npsMo
HOramu. Pbixbl CHer
BblJEPKUBAET NepBoe
[aBneHune, HO He Bblaep-
WUBaAET BTOPOro.

o ToM e NpuyKnHe nolwaasam, paboTtarowmnm Ha 60s10Te,
NoABSA3bIBAOT 0COObIE «OallMaKW» K KOMblTam, YTOObI
YBENINYUTb MJIOWaAb ONopbl HOI U TEM CaMbIM YMEHbLLUUTb
[JaBfieHre Ha 60JI0TUCTYIO NOYBY, HOTW loladen Npu aTom
He yBaA3aloT B 60/10Te. TaK e MNOoCTynatoT M /oM B HEKOTO-
pbIX 6010TUCTbIX MECTHOCTSIX.
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6W/b Ha N'YyCEeHUYHOM
Xomy ANl NepeBO3KM
rpy30B Ha 60noTax.
TaKoW rpy3oBumK,
Be3ylWuin 2 T rpysa,

1o TOHKOMY Nbay
noav nepeaBsu-
ratoTcs nos3Kom,
4yT06bI pacnpe-
[ennTb Bec
CBOero Tena
Ha 60/blUYIO
naowaap.
HakoHeu,
XxapaKkTep-
Has oco-
6eHHOCTb
TaHKOB

W FyCeHMNY-
HbIX TPAKTOPOB
He yBS3aTb B PbIXJIOM
rpyHTe, HECMOTPS Ha

CBOW 3HaYUTENbHbIN BEC, OKa3blBaET Ha FPYHT AaBNeHne
06DbACHAETCH ONATb-TaKK Bcero 160 r Ha 1 cm?; Gnaroaa-
pacnpefeneHnem Beca Ha psi 3TOMY OH XOPOLLIO XOAMUT Ha
60/1blLYyi0 MOBEPXHOCTb OMNOpPbI. TOphAHOM 6010TE M MO TOMKUM
[yceHnyHas MalluMHa BECOM UK necHaHblM MECTHOCTSM.

8 1 6onee TOHH OKa3blBaeT B atom cnyyae 6onbluas nno-
Ha 1 cM? rpyHTa flaB/ieHune LLaab OMopbl TaK e BbirogHa
He 6osiee 600 r. C 3TOM TOUKMK TEXHUYECKM, KaK Manas nnao-
3pPEeHUst MHTEPECEH aBTOMO- Wwaab B ciyyae Urbl.

VI3 CKA3QHHOTO SICHO, YTO OCTPME IIPO-
KAABIBOET AMIIb OAQropdpsi HE3HO-
YUTEABHOCTM IIAOLIOAM, IIO KOTOPOM
PACIIPEACASIETCS  ASWUCTBME  CUABL
COBEpIIEHHO II0 TOM Xe IIpUYMHEe
OCTPBII HOX AyYIlle DPEXET, HEeXeAU
TYIIOM: CUAQ COCPEAOTOYMBAETCS HA
MEHBIIIeM IIPOCTPAHCTBE.

WTAK, 300CTPEHHBIE IIPEAMETHl OTTO-
TO XOPOIIO KOAIOT M PEeXYT, UTO HA UX
OCTPMSIX U A€3BUSAX COCPEAOTOUMBAET-
cs1 BOABIIIOE AQBASHME,
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-» Haropobre AeBuadaHa

IloueMy HA IPOCTOM TAGypeTe CUAETh
JXeCTKO, B TO BpeMs KAK HA CTYAe, TOXe
AEPEBSIHHOM, HUCKOABKO He XecTko? [louemy
, MSTrKO A€XATh B BE€PEeBOYHOM I'aMAKe,
H KOTOPbBI# CIIA€TEeH U3 AOBOABHO TBEPALIX
mHEYpKOB? IloyeMy He XeCTKO AeXJAThb
HA IIPOBOAOYHOM CeTKe, YCTPAUBAEeMOM
B KPOBATSX B3AMEH IPYXUHHBIX MATPACOB?

HeTpyaHo goragatbcs. CuaeHbe
NnpocToro TabypeTa niocKo;
Halle TeNno conpuKkacaeTcs

C HUM NULWb N0 HEGObLLIOW
NOBEPXHOCTU, HA KOTOPOW U CO-
CcpeaoTouMBaETCsl BCA TAXECTb
TynoBuLLa. Y CTyna e cuieHbe
BOrHYTOE, OHO COMpUKacaeTcs
C TenoM no 60/blIen NoBEPX-
HOCTW; NO 3TON NOBEPXHOCTH
pacnpeaensieTcs BecC Ty/I0BU-
La: Ha eAUHKULLY NOBEPXHOCTH
NPUXOANUTCA MEHbLUWI FPy3,
MeHblUee JaBneHune.

MTaK, Bce aeno 3aech B 6onee
paBHOMEPHOM pacrnpeaefieHnn
naBnenus. Koraga Mbl HEXUM-
CSl Ha MArKOW NOCTENN, B HEN
06paszyloTcs yrnyéneHus, co-
OTBETCTBYIOLME HEPOBHOCTAM
Halwero Tena. JasnexHune
pacnpeaenseTcs 34echb no
HUXKHEN MOBEPXHOCTH
Tena AoBOJIbHO
paBHOMEPHO,
TaK YTO Ha Kax-
bl KBaapaTHbIM

CaHTUMETP NPUXOLUTCS BCErO
HECKOJ/bKO rpammMoB. Heyau-
BWUTESNbHO, YTO B 3TUX YCIIOBUSX
Mbl YyBCTBYEM

cebs XopoLLo.

Oy
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Jlerko BbIpa3uTb 370 pasnu-
yne u B ymucnax. MMoBepxHoOCTb
Tena B3pOC/IOro YenoBeKa
COCTaBASIET OKO/0 2 M?, UK
20 000 cm?. lonycTuM, 4TO
KOrAa Mbl IEXXUM B MOCTENMU,
C Heu conpuKacaeTcs, onupa-
SICb Ha Hee, NPUBIN3UTENBHO

'/, BCEN MOBEPXHOCTU Halle-
ro tena, 7o ectb 0,5 M2, unu
5000 cM?. Bec e Haluero
Tena — okono 60 Kr (B cpea-
HeM), nam 60 000 r. 3HauuT, Ha
KaXabl KBagpaTHbIA CaHTU-
METP NpMXoauTCs
Bcero12r.

Korga ke Mbl IeXKMM Ha ronblX JOCKax, TO CornpuKaca-
€MCS1 C OMOPHOW NNTOCKOCTbIO NTWLLIb B HEMHOIMX MaJiIEHb-
KMX y4acTKax obLiei nnowaabio Bcero nmiib 100 cm2.

Ha Kaapin 1 cM? NpuxoauTest, cneaoBaTesibHO, AaBNeHNe
B 0,5 Kr, a He 10 . PasHu1ua 3ameTHas!, M Mbl cpa3y OLLYy-
LLIaeM ee Ha CBOEM Tefe, roBOPS, YTO HaM OYEHb XKECTKO.
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Ho pga)ke Ha camoM TBep-
[IOM NOX€e HaM MOXeT ObITb “Ha OCTPbIX KAMHSIX BO3/IEraeT

BOBCE He eCTKO, ec/in M TBEpLOCTb OHbIX Npe3upaet
flaBneHue pacnpegengertca [na KpenocTn BENNKUX CHX,
paBHOMEPHO Ha 60/blUY0 Cyutas ux 3a MArkun VI)'I.,,

noBepPXHOCTb. Boo6pasuTte,
YTO Bbl €[N HA MATKYIO
FJIMHY U B HEW oTneyaTa-
ncb GopMbl Ballero Tena.
MOKWHYB rMWHY, OCTaBbTe
€e COXHYTb (BbICbIXxad, ru-
Ha «caguTcsa» Ha 5-10 %,
HO MPEeANoNoKNUM,
4YTO 3TOr0 HE Npo-
ncxoaut). Korga
OHa caenaetcs
TBEPAON KaK
KaMeHb,
coxpaHuB
oCcTaBJ/IEeH-
Hble HalIUM
TENOM BMSATUHBI, NArTe co6om 3Ty KaMeHHyto dop-

Ha Hee ONATb, 3anoJIHNB My. Bbl noyyBcTBYETE Cceb,
KaK Ha HEXXHOM MyxoBUKe,

HEe OLLYTUTE KECTKOCTU, XOTS
NiexuTte 6yKBallbHO Ha KaMHe.
Bbl ynogobutech nereHgap-
HOoMY JleBnadaHy, 0 KOTOPOM
YMTAeM B CTUXOTBOPEHMHU

M. JlTomoHOCOBa.

Ho npmumHOM HAllIEN HEYYB-
CTBUTEABHOCTU K XECTKOCTU
AOXA OyAeT He «KPEIOoCThb
BEAUKUX CUA», O PACIpPEAE-
AEHMe BeCa TeAd HA BeChbMA
6OABIIVIO OIIOPHYIO IIOBEPX-
HOCTbB.
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[TyAq 1 BO3AYX

Y10 BO34yx MelaeT nonety TaKas HeXHas cpefa, Kak
nynn, 3HAIOT BCE, HO IULLb BO34YyX, KOTOPOro Mbl 06bIY-
HEMHorune npeacrasnsioT HO Jae 1 He YyBCTBYEM,
cebe ACHO, HAaCKOJIbKO BE&/U- HE MOXET CKOJIbKO-HMUOBYb
KO 3TO TOpMO3sLllee AeNncT- 3aMeTHO MelwaTb CTPeMMU-
BMe BO3ayxa. boNbWKWHCTBO TeNbHOMY MNOJNIETY PYXKENUHOMU
NOLEN CKNOHHbI AymMaTb, 4YTo nynu.

B3rngHuTe Ha pUCYHOK, U Bbl NOMMETE, YTO BO3AYX BNS-
eTca Ans nynau NpensiTCTBMEM Ype3BblHaMHO CEPbESHbIM.
bonbluas agyra Ha aTOM YepTexe M3obparkaeT nyTb,
KOTOpPbIX nponetesna 6bl Nynd, ecin 6bl HE CyllecTBOBa-
510 atMocdepbl. [TOKMHYB CTBON pyXKbs (Mog yrnom 45°

C HavyanbHOWM cKopocTbio 620 M/c), nyaa onucana 6bl
orpomHyto ayry B 10 KM BbICOTOM; AaNbHOCTb MoJsieTa
nynu coctaBuna 6bl No4TH 40 KM. B 1eMCTBUTENBHOCTH
e MyNs Npu yKasaHHbIX YCIOBUSX ONUCbIBAET cpaB-
HUTENbHO HEBGONbLUYIO AYrY M AaibHOCTb €€ noseTa
cocTaBnseT 4 kM. U306parKeHHas Ha TOM e YepTere
[yra aTa no4TM HesamMeTHa pPSAoM C NepBOM — TaKOB
pes3ynbraT NpoTUBOAENCTBUSA Bo3ayxa! He 6yab Bo3ayxa,
M3 BUHTOBKM MOXHO 6bl/10 6bl 06CTPENNBATL HEMpPUATE-
N9 ¢ pacctoaHna 40 KM, B3AMeTas CBMHLIOBbLIW A0 /b Ha
BblCOTY 10 KM.

Monet nynu B nycToTe U BO3fyxe

’
e

A h |

A Boabpiias Ayra u3o6paxdaeT IyThb, KAKOM OmucAAd 6bl myAs,
ecau 6bl He CYIeCTBOBAAO aTMocdepnl. MareHbKAA AYra
CAeBA — AENCTBUTEAbHBIA NYTH IYAM B BO3AYXe
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CBEPXAAABHSASA CTPEABDA

O6c¢cTpenmBaTh NPOTUBHMKA C pac-
CTOSIHUS B COTHIO M 60/lee KUIOMETPOB
BNepBble Havyana repmaHcKas apTui-
JIepUSA K KOHLLY UMNeprUancTM4eCcKon BoMHbI
(B8 1918 r.), Koraa ycnexu dbpaHLy3CKON 1 aHr-
JINMCKOM aBMaLLMK NOJIOKUIIN KOHeL, BO3AYLLHbIM
Hanetam HeMLEB. [epMaHCKUI WTab ns3bpan Apyrow,
apTUNNEPUICKMIA, cnocob noparkaTtb cTonumuy PpaH-
LMW, yaaneHHyto oT ppoHTa He MeHee 4eM Ha 110 Km.

Cnoco6 370T 6b1/1 COBEPLUIEHHO HOBbIW, HU-

KeM elle He UCMbITaHHbIM. HaTKHYNIUCb Ha Hero

HeMeLKMe apTuiepucTbl crydanHo. Mpu ctpensbe ns
KPYMHOKaNnM6epHOM NyLwKK nog 60bLWUM YrIOM BO3BbILLIE-
HUS HEOXKMAAHHO 0B6HAPYXKMIOCh, YTO BMECTO Aa/IbHOCTH

B 20 KM gocTturaetcsa ganbHocTb B 40 KM. OKa3anoch, 4YTo
CHapsia, MoCNaHHbIM KPYyTO BBEPX C 60bLION HaYalbHOM
CKOPOCTbIO, JOCTUTAET TEX BbICOKUX PA3PEXKEHHbIX CII0EB
atMocdepbl, rae ConpoTUB/IEHME BO3/lyXa BECbMa HE3HAUU-
TENbHO; B TaKOM €/1abo ConpoTUBASIOLLENCS cpeae CHapsa
nposieTaeT 3Ha4YUTENbHYIO YaCTb CBOEr0 NyTU K 3aTEM KPYTO
onycKaeTcs Ha 3eMJIl0. PUCYHOK HUXe HarnsaHo nokasbiBa-
€T, KaK BEJIMKO pasfinine B NyTax CHaps40B NPy USMEHEHUK
yrfia BO3BbIWEHMS.

Kak namensiercs ganbHoCTb noseta CHapsAifa ¢ MU3MEHeHneM
yria HaKNoHa cBepXAaNbHOG0IHOrO opyaus

0] P P
A IIpu yrae 1 cHapsap napaeT B TOYKy P, npu yrae 2 — B P'; npu
yrae 3 AGABHOCTb CTPeAb6BI CpA3y BO3PACTAET BO MHOrO paA3,
TAK KAK CHAPSIA 3AAETAET B CAOM PA3PEXEHHO# aTMocdepsl
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310 HabNOAEHME U NONoXKe-
HO 6bl/10 HEML,@MW B OCHOBY
NnpOoeKTa cBepxaanibHOO0NHOM
nywKu ana oéctpena MNapuxka
C pacctoaHmsa 115 Km. lMywKa
6blna ycrnewHo U3roTosse-

Ha U B TeYeHue neta 1918 r.
BbiNycTMna no MNMapuKy cebllle
300 cHapsaoB.

BoT 4yTO cTano n3BectHo 06
3TOM NyLUKe BMOCAEeACTBUM.
370 6bl/1a OrpoMHas cTajbHas
Tpy6a 34 M ANVMHOM U LeNbli

‘?':l,

METP TOJILMHON; TOJILMHA
CTEHOK B Ka3eHHOW Ya-
ctn — 40 cm. Becuno
opyaune 750 T. Ero
120-Kkunorpam-
MOBbIE CHapsabl
OblV ANTMHOM
1 M 1 TONLWMHON
21 cMm. Anqa 3aps-
[a ynotpe6nsnocb
150 Kr nopoxa;
pa3BuBanoch AaB-
nenue B 5000 atm.,
KOTOpOeE 1 Bbl6pa-
CblBaso cHaps ¢ HavanbHOMU
cKopocTbto 2000 m/c. Ctpenb-
6a Benacb noj yrnomM BO3Bbl-
LeHns 52°; cHapsa onucbiBan
OrPOMHYIO Ayry, BbiCLIasa TOYKa
KOTOPOW nexana Ha ypoBHe
40 KM Haj 3eMJiel, To ecTb
naneko B ctpatocdepe. CBon
nyTb OT NO3MLKUKM J0 MNapurka —
115 KM — cHapsia npoaenbiBan
3a 3,5 MUH, U3 KOTOPbIX 2 MWUH
OH neTen B cTpatocdepe.
TakoBa 6bl1a nepBas cBepxiasib-
HOGOMHas MyLKa, NpapoanTeb-
HULLa COBPEMEHHOM cBEpXaallb-
HOBONHOW apTUNNIEPUM.

YeM 6GOABIIE HAYAABHAS CKOPOCTH
nyAr (MAY CHAPSIAQ), TEM COITPOTMB-
AEHVE BO3AYXA 3HAYUTEABHEES: OHO
BO3PACTAET He IIPOIOPLIMOHAABHO
CKOPOCTH, @ OBICTPEE, MPOIOPLIMO-
HOABHO BTOPOM U 6GOAEEe BBICOKOM
CTEIEHM CKOPOCTH, B 3ABUCUMOCTH
OT BEAUUMHEI STOV CKOPOCTH.



TloyeMy B3AeTAET OYMAXHEIN 3MEI?

=» [JoueMy B3AETAET
OYMOXHBIN 3MEN?

Ecnu Bbl cMOXKeTe L Bce 310 — s9BNeHus 0HOro
OTBETUTb Ha 3TOT nopsaKka. TOT caMblv BO34yX,
BOMpOC, Bbl NOMMeETE KOTOPbIM COCTaBJISIET CTO/b
TaKXe, NoYemy neTut cepbe3Hoe NpenaTrcTeune ans
asponnaH, noyemy Ho- nosneta nysb U CHapsa0B, 06-
cATCS N0 BO3/yXy CEMEHa YyCNOBNUBAET NOJSIET HE TONIbKO
KNleHa 1 ga)<e ot4acTtu NIerkoro nnoja KneHa unu
YACHUTE cebe NPUYUHBI OyMayKHOro 3mesl, HO U Ta-
CTpaHHbIX ABUXKE- enoro camoneTta ¢ ge-
HWUIM ByMepaHra. CATKaMM Nacca)KMpoB.




74 T'aaBa 3. CONPOTUBAEHME CPEABL

Y106bI 06BACHUTL NOAHATHE
6yMayKHOro 3ames, npuaetcs
NpUOErHyTb K YNpoLleHHOMY
yepTtexy. Myctb AMHUa MN

(CM. PUCYHOK) U306parkaet

y Hac pa3pes 3mes. Korga,
3anycKas 3mesl, Mbl TAHEM ero
3a WHyp, OH ABUXKETCH U3-3a
TSXECTW XBOCTa B HAKJIOHHOM
nonoxeHuu. MycTtb 31O ABU-
eHWe coBepllaeTcs cnpaBa
Haneso. 0603Ha4YnM yron
HaKJI0Ha NJI0OCKOCTM 3Mesl K ro-
PU30HTY Yepes a. PaccmoTpum,
KaKue Cubl AENCTBYIOT Ha 3Mes
npv aToM ABUXKEeHUU. Bo3ayx,
KOHEYHO, IO/MKEH MellaTb ero
ABW}EHWIO, OKa3blBaTb Ha 3Mes
HEeKoTopoe AaBneHune. 3To AaB-
JleHWe U306paxeHo Ha PUCYHKe
B BMAe cTpenku OC; Tak Kak
BO3/yX JaBWUT Bceraa nepreH-
AVKYIAPHO K NJIOCKOCTH, TO Nn-
HMs OC HavyepyeHa noa NPsMbIM
yrnoM K MN. Cuny OC MOXHO
pPasfoXKUTb Ha ABe, NOCTPOMB

A Kaxue cunbr
AEMCTBYIOT HA
6yMaxHOro 3Mest

TaK Ha3blBaeMbli Mapanneno-
rpamMm cun; Noay4Mm BMECTO
cunbl OC aBe cunbl — OD n OP.
M3 HMX cuna OD TonKaet Halero
3Mesl Hasaj 1, cneaoBaTesbHo,
YMeHbLUAeT nepBoHaYvanbHyto
€ro ckopocTb. [lpyras xe cuna,
OP, yBneKaeT annapat BBepx;
OHa YMEeHbLUAEeT ero Bec U, ecnu
[OCTaTO4YHO BENUKA, MOXKET
npeogoneTb BeC 3Mes U MOAHATb
ero. Bot nouemy 3men nogHuma-
eTcsl BBEPX, KOrda Mbl TAHEM ero
3a BepeBOYKy Brepes.

o

CaMOAET — TOT X€ 3MeW, TOABKO ABU-
XYIIAss CUAQ HAIIEH DPYKM 3aMEHEHA
B HEM ABUXVIIEN CHAOM IIPOIIEANEPA
VIAY PEAKTUBHOIO ABUTATEAS], KOTOPAS
COOOIIAET QIIIAPATY ABVXEHME BIIE-
peA U, CASAOBATEABHO, ITOAOBHO 3MEIO,
30CTABASIET €TO IIOAHMMATHCS HABEPX.
3AeCh ACHA AMIb IPybas CxeMda §B-
ASHUS, €CTb APYIMEe OBCTOSTEABCTEQ,
OBYCAOBAVBAIOIIME TIOABEM COAMOAETC,
O HUX GYAET peyb B APYTOM MeCTE',

1 CM. BTOPYIO KHUTY «3aHWMaTeNbHOW GU3UKK», CTaTbIO «BOMHBI 1 BUXPH».
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=> XuBble IIAGHEPHI

Bbl BMAMTE, 4TO cCamoneThl nepenoHKaMu He 4fid Toro,
YCTPOEHbI BOBCE HE Hanofo- 4yTO6bl NOAHMMATLCS BBEPX,
6u1e NTUL, Kak 06bIKHOBEHHO a n1ub YTo6bI COBEPLLATb
JyMaloT, a cKopee, Hanojobue 60nbLINE MPLIXKU — «MTaHUPY-
6eNoK-NeTAr, LWEPCTOKPbIIOB lOLLME CMYCKW», KaK Bblpasuscs
WK NeTy4mx pbl6. Bnpoyewm, 6bl NeTYMK. Y HUX cuna OP
Ha3BaHHbI€ XMBOTHbIE NOJb- HegocTaToyHa Ans Toro, YTobbl
3yl0TCH CBOMMMU NleTaTelbHbIMU BMOJIHE YPaBHOBECUTb rpy3 mUX

Tena; oHa NWLb YMEHbLUIAET UX
BEC ¥ TEM CaMbIM NMoMoraet
coBepLlaTb OrPOMHbIE
MPbIXKKK

C BO3BbI-

LEeHHbIX
MYHKTOB,
KaK NoKasaHo
Ha pUCYHKe.

benku netaru nepenpbirnBatoT pacctosHus B 20—30 m

C BEPXYLUKW OJHOrO AepeBa K HUXHUM BETBSIM 4pYroro.

B Oct-UHanun n Ha LlenoHe BoanTcs ropasao 6onee Kpyn-
HbI B eTy4en 6enKkn — TaryaH — BeIMYMHOM C Hally
KOLLKY; KOrJa OH pa3BepTbiBaeT CBOW NiaHep, ero WupuHa
Jocturaet nonymeTpa. Takne KpynHble pa3mepbl neTaTeNb-
HOWV NepenoHKM NO3BONSIOT XMBOTHOMY COBepLUaTh, HECMO-
TPs Ha cpaBHUTENBHO 60MbLLIOM BEC, NepeneTbl 0Koo 50 Mm.
A WEePCTOKPbIN, KOTOPbIM BOAUTCS HA 3OHACKUX U PUANAMNKUH-
CKMX OCTPOBAX, AeNaeT NPbIXKK ATMHON Aaxe A0 70 m.
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=>» Be3MOTOpHOE ASTAHME V PACTSHUIA

Do PacTenuns Takxke Hepeako npubera-
S, 2 I0T K yCayram niaHepoB — MMEHHO
/ [N pacnpocTpaHeHWS CBOWX N10A0B
n cemsiH. MHorve nnoabl U ceMeHa
CHabKeHbl TG0 NyYKaMu BOJTOCKOB
(xOX0NKM olyBaH4MKa, KO31060pOAHMKA
(Ha pUCyHKe), xnon4yaTHUKa), KoTopble
[LEeNnCcTByIOT Hanogobue napaiwora, NM6o
e Nnoaaep1BatoLWMMmM NIOCKOCTAMM
B GOpMe OTPOCTKOB, BbICTYNOB U T. M.
Takune pacTuTenbHble NaaHepbl MOXHO
HabntoaaTh Y XBOMHbIX, KN1EHOB,
BA30B, 6epeskbl, rpaba, nunbl,
MHOTMUX 30HTUYHbIX 1 Ap.
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B usBecTHOM KHUre A. KepHepa don MapuaayHa
«Ku3HbL pacTeHun» YuTaeM o6 stom
cAepyolee:

Mpu 6e3BETPUM B CONHEYHbIE IHU MHOMECTBO MJ10-
[I0B U CEMSAH NMOAHUMAETCS BEPTUKAIbHBIM BO3/YyLIHbIM
TEYEeHMEM Ha 3HaUYUTENbHYIO BbICOTY, HO Moc/e 3axoma
COJIHLIA 06bIKHOBEHHO CHOBa OMNYyCKaeTca HenoJanekKy.
TaKue NnoseTbl BaXHbl HE CTONILKO A1 PACNPOCTpaHEHUs
pacTeHWI BLUMPb, CKOMbKO /1S NOCENIeHWUs Ha KapHU3ax
U B TPELLMHaX KPYTbIX CKIOHOB M OTBECHbIX CKaJl, Kyda
cemMeHa He Morv 6bl MonacTb UHLIM NyTeM. [OPU30HTasb-
HO )Xe TeKyll1e BO3AyLIHbIE MACChl CMOCOGHbI NEPeHOCUTb
petolive B BO3ayxe Nnojbl U ceMeHa Ha BecbMa 60osibLine
paccToAHKS.

Y HEKOTOPbIX PACTEHWI KPbIbS M MapallioTbl OCTaloTCS

B COEMHEHWUM C CEMEHAMM TOJIbKO Ha BpeMms rnoseta.
CeMSIHKM TaTapHUKa CMOKOMHO MAbIBYT MO BO3/yXY, HO

KaK TOJIbKO BCTPETAT NPENATCTBIUE, CEMSA OTAENAETCA OT
napatiota U NaaaeT Ha 3emit0. ITUM 06 bACHAETCA CTO/b
yacToe npou3pactaHue TaTapHUKa BAOJb CTEH U 3a60POB.
B apyrux cnyyasix cemsi ocTaeTcs Bce BPeMsi COeIMHEHHbIM
C napaLoToMm.

PactutenbHble NiaHepbl BO MHOMMX OTHOLLEHMSX aXKe coBep-
LWeHHee YyenoBeyeckux. OHW NOAHMMAIOT CPaBHUTENIbHO CO CBOUM
CO6CTBEHHBLIM BECOM ropa3ao 60/blumni rpy3. Kpome T0Oro, atot
pacTUTeNbHbIM cCaMoneT OTInYaeTCsd aBTOMaTUYEeCKON YCTONYNBO-
CTbl0: €CNU CEMEYKO MHANNCKOrO XacMUHa NepeBepHyTb, OHO camMOo
NnoBepHeTCSH 06paTHO BbINYKIOM
CTOPOHOM BHU3; €Cnun Npu nonete
cems BCTpeyaeT nperpaay,
OHO He TepsEeT paBHOBe-
cus, He Najaer,
a niaBHO
onyckaetcs
BHM3.
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=» 3ATIXKHOM IIPBIKOK IIAPAIITIOTUCTA

3[ecb NPUXOAAT Ha NaMsATb FEPOUYECKME MPLIXKKK HaLUKUX MacTe-
POB NapallloTHOro CnopTa, BbIGPAChIBABLIMXCSA HA BbICOTE OKOJO
10 KM, He pacKpblBas napauwtoTta. /IMilb NposeTeB 3HAYUTENbHYIO
YyacTb MyTWU, OHW epranu 3a Ko/bLo NnapaLioTa U nocaeaHne CoTHU
METPOB OMyCKaanch, Napsi Ha CBOMX 30HTaX.

MHorue gymator, 4to, nagas
KaMHeM, He pacKpblBas na-
palltoTa, YeNOBEK NETUT BHUS,
KaK B MyCTOM NpocTpaHcTBe.
Ecnu 6bl 6b110 TaK, €cnu Gbl
yenoBeyvyecKoe Teno nagano

B BO3/yXe, KaK B NycToTe,

BN 3aTSHOM MPbIXKOK ANnACS Gbl
ropasfo MeHblle, YemM B AENCT-
BUTENbHOCTHU, @ pa3BuBa-

emMasi K KOHLlY CKOPOCTb
Oblna 6bl OrpomMHa.
OaHaKko conpoTuBe-
HWe BO3Aayxa npensr-
CTBYET HapacTaHuio
cKopocTu. CKopocTb
Tena napawT1cTa BO
BpeMs 3aTAXKHOIo MpbixKa
pacTeT TO/IbKO B TeYEHUE
nepBbix 10 ¢ Ha NPOTAXKEHUHM
nepsbix 100 m. ConpoTus-
JleHne Bo3fyxa Bo3pacTtaeT
C YBE/IMYEHMEM CKOPOCTH
TaK 3Ha4yuUTeNbHO, YTO A0-
BOJIbHO CKOPO HacTynaeTt Mo-
MEHT, KOrja CKOpOCTb 60bLUe
He nameHsetcs. lBuxKeHue
N3 YCKOPEHHOIO CTaHOBMUTCA
paBHOMEPHbIM.
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MOXHO nyTeM Bbl4UCIIEHUI HABpOocaTh B OOLLMX YepTax KapTUHY
3aTAKHOIO MPbIXKKA C TOYKM 3PEHUT MEXaAHWUKU. YCKopeHHoe naje-
HWe NapalwTUcTa ANUTCA TONbKO NepBble 12 ¢ nnm HEMHOro MeHee
B 3aBMCUMOCTHM OT €ro Beca. 3a 370 BPEMS OH yCMeBaeT OMyCTUTLCA
npnénunsntenbHo Ha 400—-500 M 1 NpMOBPECTM CKOPOCTb OKOIO0

50 m/c. Becb ocTanbHOM NyTb A0 PACKPbITUS NapalutoTa NPOXoaUTCS
YK€ PaBHOMEPHbLIM ABUKEHUEM C 3TON CKOPOCTbIO.

MprMepHO TaK e NafatoT Kanau aoxas. Pasnuua
JIMLLb B TOM, 4TO NEPBbLIM NEPUO NaeHus, Koraa
CKOPOCTb €lLe PacTeT, MPOAOMKAETCA ANS AOXKAE-
BOW Karnnu BCero okoso 1 ¢ n gaxe meHblue. OKOH-
yaTenbHas CKOPOCTb Kamnesb A0S NO3TOMY

He CTOMb BEINMKA, KaK MpK 3aTAXHOM MpPbIXKKe
napalltoTUcTa: oHa Konebnetca ot 2 4o 7 M/c

B 3aBMCUMOCTM OT pa3MepoB Kanau?.

- —— .

1 O CKOpOCTH JOMAEBLIX Kanesb nogpobHee pacckasaHo B Moei «3aHu-
MaTesIbHOM MEXaHUKe», O 3aTAXKHOM MPbIXKKE — B KHUre «3HaeTe Jiv Bbl
GUBNKY?».
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-» ByMepaHr

370 OpUrMHaNbHOE OpyXKMe — camoe COBEpPLLEHHOE Npon3BeaeHne
TEXHWKM NepPBOBLITHOrO YenoBeKa — J0/Iroe BpeMs Bbl3blBaio 13-
yMNeHue yyeHblx. JeNCTBUTENbHO, CTPaHHbIe, 3anyTaHHble GUrypel,
onucblBaemble 6yMepaHroM B BO3ayxe (CM. PUCYHOK), CNOCOGHbI
03ala41Tb Kaworo.
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4 IIyTh moaeTa 6yMepaHra

B HacTosLwee Bpems Teopus nosieta bymepaHra pas-
paboTaHa Becbma NMoApo6HO U Yyaeca nepectany 6biTb
YyyaecaMu, BAaBaTbCs B 9TU UHTEPECHbIE NOAPOGHOCTH
Mbl He cTaHeM. CKaXKeM NuLlb, YTO HeOBblYaNHbIe MyTH
nosieta 6ymepaHra ABASOTCA pe3y/ibTaToM B3auMoen-
CTBMSA TpeX 06CTOATENLCTB: 1) NepBOHa4YanbHOro 6POCKa;
2) BpalleHusa 6ymepaHra 1 3) cConpoTUBEHUS BO3ayXa.
ABCTpanueL, MHCTUHKTMBHO YMEET coYeTaTb 3TN TPU PaK-
TOPa; OH UCKYCHO M3MEHSET yrosl Hak/loHa 6yMepaHra,
cuny U HanpaB/ieHe 6pocKa, YTOObI MONYYUTb XKelaeMbli
pesynbrar.

Brnpoyem, HEKOTOPYIO CHOPOBKY B 3TOM MCKYCCTBE MOXKET
NPUOBPECTU KaxKabIN.



[nsa ynpaxHeHus B KOMHaTax
NPUXOAMTCS LOBOIbCTBOBATLCS
ByMaxHbIM 6yMepaHroM, KOTo-
PbI MOXHO BbIpe3aTh X0Ts Obl
M3 MOYTOBOM KapTo4Kn B dopme,
NoKasaHHOM Ha pPUCYHKe. Pas-
Mepbl KaXkon BETBU — OKOJ10

5 CM B /IMHY U HEMHOIO MEHb-
we 1 cm B LWMPUHY. 3aKMmute
TaKon 6ymMarKHbINM BymepaHr

noa HorremM 60/bLIOMO NasnbLa

W LENKHWUTE NO €ro KOHYMKY TaK,
4yT1OObI! yaap HanpasieH 6bl/
Bnepes v HemHoro Besepx. byme-
paHr NONETUT MPUMEPHO Ha 5 M,
niaBHO OMNULWWET KPUBYIO, MHOTAA
[OBOJ/IbHO 3aTENNIMBYIO, U €CNU
He 3aeHET KaKoM-HUBYab
npeamMeT B KOMHaTte, To ynaget

y BalUMX HOT.

Bymepanr 81

< Apyras dopma
6yMaxHOro
6yMepaHra

scisf

Ewe nyywe ygaetcs onbIT, ecnu
npuaatb 6yMepaHry apyrue pas-
Mepbl 1 GopMy, MOKa3aHHbIe

Ha PUCYHKe, B HaTypasbHyto
Benn4yuHy. NonesHo cnerka uso-
FHYTb BETBW ByMepaHra BUHTO-
06pa3Ho (Ha PUCYHKe, BHU3Y).
Takorn 6ymepaHr MOXHO npu
HEKOTOPOM HaBblKe 3aCTaBUTb
OMNUCbIBaTb B BO3JyXe CIOXKHbIEe
Kp1Bble M BO3BpaLLaTbCs B Me-
CTO ero BbleTa.

B 3aKkntoyeHne 3aMeTuMm, 4To 6ymepaHr BOBCE HE CO-
CTaBJISIET, KAK 06bl4HO AYMAIOT, UCKNIOYUTENbHOM 0CO-
6EHHOCTH BOOPYXKEHUS obuTaTesien ABCTpanumu.

OH ynoTpe6nseTcs B pa3nmMyHblix Mectax MHAUK U, cyas
Mo OCTaTKaM CTEHHOW XXWBOMMUCH, GblN1 HEKOra 06bIY-

HblM BOOPYXEHWEM aCCUPUNCKUX BOUHOB. B [lpeBHEM
Ernnte n Hy6un 6ymepaHr TakKe 6bl/1 USBECTEH.
EonHCcTBEHHOE, YTO CBOMCTBEHHO UCKJIIOYUTENb-
HO ABCTpanun, — 3TO clerka BUHTO06pa3HbIn
nM3rnb, npuaaBaemMbln 6ymepaHry. Bot noyemy
aBCTpanuMicKue 6ymepaHrn onucbiBatoT 3a-
MbIC/IOBaTble€ KPUBbIE M B Clly4ae npomaxa
BO3BpallaloTca 06paTHO K Horam Meyy-

wero.
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=» Kax OTAMYUTE BAPEHOe SMLIO OT

CBIPOro?

Kaxk 6bITh, €CAM HYIXHO, He pa3buBas
’ CKOPAYIIbI, ONIPEAEAUTH, CBAPEHO SAMLIO UAK

3Xe OHO ChIpoe?

3HaHWe MexaHUKKU NOMOXKET
BaM C yCNexXoMm BbIMTU U3 3TOr0
ManeHbKOro 3aTpyaHeHus.
[eno B TOM, 4YTO AlLIa BapeHble
U Cbipble BpaLllatoTcs He-
O[IMHAKOBbIM 06pa3oM. ATUM

M MO}HO BOCMOJ/Ib30BaTbCA ANA
pas3pelleHns Hallen 3agaym.
McnblTyemoe gnuo KnagyT Ha
NJIOCKYIO Tapenky u AByMs
nanbLamu coobluatoT eMy Bpa-
LatenbHoe ABUKEHME (CM. pU-
CYHOK). CBapeHHoe (0CO6eHHO
BKPYTYI0) ANLIO BpaLlaeTcs npu
3TOM 3aMEeTHO 6bICTpeE U [0J1b-

>

A Kak 3aBepTeTh aino

we colporo. [ocnegHee TpyaHo
[aXke 3acTaBUTb BpalLaTbCs.
Mexay TeM KpyTo cCBapeHHoe
ANL0 BEPTUTCH TaK BbICTPO, YTO
oyepTaHua ero cnuBatoTcs 4ns
rna3 B 6enbln CnNoWeHHbIN
3A/IMMCONA U OHO MOXET camMo
BCTaTb Ha OCTPbIV KOHeL,

[IpMYMHA ITUX SBASHUIM KPOETCS
B TOM, UYTO KPYTO CBAPEHHOE SMIIO
BPAIIQETCS KAK CIIAOIIHOE LIEAOE;
B CBEIPOM Xe dMlle XMAKOe €ro co-
ASDXUMOE, HE CPA3y IOAYYAS BPA-
IIATEABHOE ABUXEHMUE, 3AASPXU-
BAET BCAEACTBUE CBOEV MHEPLIUU
ABUXEHME TBEPAOM OOOAOYUKM —
OHO UTPAET POAbL TOPMO3A.
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BapeHble U cbipble aila pas3iMyHO OTHOCATCHA TaKKe U K ocTa-
HOBKe BpalleHusa. Ecnu K nogBelweHHOMY Bpallatolemycs
BapeHOMy arLy NPUKOCHYTbCA NanblLiemM, OHO OCTaHaB/IMBaeTCH
cpasy. Cbipoe e AnL0, OCTaHOBUBLUUCHL Ha MTHOBEHUe, 6yaeT
nocsie OTHATUSA PYKM elle HEMHOTO BpauaTbcs. lNponcxoamt ato
ONATb-TaKWU BCNEACTBUE UHEPLMU: BHYTPEHHAN XULKaa Macca

B CbIpOM SMLLE elle NpoAoKaeT ABUraTbCsa Nocne Toro, Kak
TBepaasa 060/104Ka NpuLlna B MOKOW; COAEPKMUMOE e BapeHoro
fAlLLa OCTaHaB/IMBaeTCsd O4HOBPEMEHHO C OCTAHOBKOMW HapyX-
HOW CKOpAynbl.

A Kaxk oTAMYMTBE BApEHOEe SML0 OT ChIPOTO IO MX BPALISHMIO
B MOABEIIEHHOM BUAE

Moao6HbIe MCMbITAHUSA MOXHO MPOU3BOANUTb U UHbLIM
06pa3oM. O6TAHUTE CbIPOE U BapeHOE AiLia PE3UHOBbLIMHU
KONleYKaMM «Mo MepuarMaHy» U NoaBeckTe Ha ABYX OAMHA-
KOBbIX 6e4eBKaxX, Kak Ha pUCyHKe. 3aKpyTuTe o6e 6e4eBKM
OAWHAKOBOE YMCN0 pa3 u oTnycTuTe. Cpaldy 06HapPYKMUTCA
pasnunyne Mexay BapeHbIM U CbipbiM AWLIOM. BapeHoe,
npuAas B Ha4anbHOE MOMIOXKEHWE, HAYHET MO MHEPLIMK
3aKpy4MBaTb HUTb B 06paTHY0 CTOPOHY, 3aTEM CHOBa pac-
KPYTUT ee — U TaK HECKOJMIbKO pa3, MOCTENEHHO YMEeHbLLas
4yuncno 060poToB. Chipoe XKe ML NOBEPHETCS pas, Apyrom
M OCTAHOBMWTCA 3a40J1F0 A0 TOr0, KaK YCMOKOUTCS KpyToe
ANL0: ABUKEHUSA TOPMOSSATCS KUAKUM COAEPHKMUMbIM.
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- KoNeCco cMexas

PacKpowTe 30HTHK, ynpuTte ero a 6yaeT BbIKMHYT U3 HErO TEM,
KOHLIOM B M0J 1 BpallaiTe 3a YTO NPUHSTO HEMPaBWIbHO Ha-
PY4Ky; BaM HETPYAHO 6yaeT 3bIBaTb LIEHTPOOEKHON CUNON
npuaaTb eMy 10BOJIbHO Gbl- M YTO B I€ACTBUTENbHOCTH €CTb

CTpoe aABuxeHune. Tenepb
6pocbTe BHYTPb 30HTMKA
MSY UM CKOMKaHHyto 6y-
mary; 6pOLLIEHHbIN NpeamMeT
He ocTaHeTCs B 30HTHKe,

NI NPOSIBNEHNE UHEPLIUN.
Msy BblGpacbiBaeTCs He No
HanpaBneHuto paauyca, a no
KacaTenbHOM K NyTW KPYroBoro
LBWXEHNS.

Ha atom addeKTe BpalLlaTeNbHOIo ABUKEHUS OCHO-
BaAHO YCTPOMCTBO CBOEOGPA3HOIro pa3BneyeHns —
«KoJieca cMexa», KOTopoe MOX¥HO BUAETb, Hanpumep,
B NapKax KyabTypbl. [loceTuteny nmetoT 3aech cnyyam
Ha caMux cebe UcnbiTath AEMCTBUE MHEPLKK. [TybnnKa
pa3MellaeTcs Ha Kpyraon naollagke — cTos, cuas,
NleXa — KTO KakK XenaeTt. CKpbITbi NOA NA0LWaAKON
MOTOpP MJaBHO BPaLLAEeT €e 0KON0 BEPTUKANbHOM OCH,
CHavyana MeajieHHo, NoTOM Bce GbiCTpee, MoCTENEH-
HO YBEMYMBAsSA CKOPOCTb. M Torga noa AencTBUeMm

—




Koneco cmexas» 85

UHEPLIMK BCe HaxoadLMecs Ha nnathopme HaunHaoT
crnonsathb K ee KpasmM. CHavana aTo ABMKEHUe eaBa
3aMETHO, HO MO MEPE TOTO KaK «Maccau1pbl» yaansdoTcs
OT LIeHTPa 1 MonajaloT Ha OKPYXKHOCTH BCe 60/bLLErO

1 60/bLIEro paguyca, CKOPOCTb, a Clief0BaTe/bHO,

U UHEPLIMSA BUKEHMUS CKa3blBalOTCS BCE 3aMeTHee.
HuKaKu1e yeunusa yaepaTtbca Ha MecTe He MPUBOAAT H
K 4eMmy, 1 loan c6pachiBaloTCs C «<Kosieca cMexan.

- —————— .

3eMHOM Wwap ecTb, B CYLLLHOCTH, TAKOE e «KOJIeCO CMeXa», TOSb-

KO FMraHTCKMUX pa3mepoB. 3eMfis, KOHEYHO, He cOpacbliBaeT Hac

C cebsl, HO OHa BCe e yMeHbLUaeT Hal Bec. M Ha aKkBaTope, rae
CKOPOCTb BpalleHUs Hanbonbluas, yMeHbLUEHMEe Beca Mo 3TOM Npu-
YMHEe JoXo4uT A0 1/300 Jonun. A BMecTe ¢ Apyron Npu4mMHOM (CxkaTue
3eM/n) BEC KaXkoro Tena Ha aKBaTope yMeHbllaeTcs B 06LwemM Ha
0,5 % (10 €cTb Ha '/, ), TAK 4TO B3POC/IbIi YEJIOBEK BECUT Ha 3KBa-
Tope npuMepHo Ha 300 r MeHbLLE, YEM Ha Mnostoce.
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YepHMABHBIE BUXPU

Kpy*KOK 13 rnafKoro 6enoro KapToHa
NMPOTKHUTE B LIEHTPE 3a0CTPEH-
HOM CMUYKOW; ¥ Bac Noay4uTcs
BEPTYLLKa, N306parkeHHas
Ha PUCYHKE BHU3Y NpUMep-
HO B MO/I0OBUHY HaTypasibHOM
BeIMYMHbI. YTOObI 3aCTaBUTbL ee
BEPTETbCA HAa 3a0CTPEHHOM KOHLE
CMUYKHK, He TpebyeTcs 0co60M TOBKO-
CTH, 10CTATOYHO 3a-
KPYTUTb CMUYKY
Mexay
nasnbLamu
N 6bICTPO
YPOHWUTb
BEPTYLLKY
Ha rnagkoe
MecCTO.

C TaKOW BEPTYLIKOM MOXHO
npojenartb o4eHb NoKasa-
TeNbHbIM ONbIT. [pexae 4yem
ee 3aKpPYHKUTb, HaHecuTe Ha
BEPXHIOIO CTOPOHY KPYXKKa He-
CKOIbKO MENIKUX YEePHUbHbIX

Kanenb. He faBas UM 3acox-

A Kaxk pacrekaioTcs YepHUAbHBIE
HYTb, 3aCTaBbTe BEPTYLIKY KAIIAM HA BepTAlleMCsa GYMG!KHOM
BepTeTbCcs. Koraa oHa ocTa- KPYXEKe

HOBWTCS, MOCMO-

TPUTE, YTO CAENANOCH C KanasiMU: KaxKaas U3 HUX
pacTeknacb B CNMpanbHyto JIMHUIO, @ BCE 3TU
3aBWTKM BMECTE cO3[atoT Nojo6ue BUXpS.

’

E
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/\ CXx0[CTBO C BUXPEM HECy4YanHo.
O 4yeM roBOpPSAT YEPHUJIbHbIE 3a-
\ BUTKM HA KapTOHHOM KpYXKKe?
370 cnepbl ABUXKEHUS Yep-
HWMbHbIX Kanenb. Kannga npe-
TepneBaeT TO Xe, YTO UCMbITbI-
BaeT Ye/I0OBEK Ha Bpallatolemcs
, ANCKe «Koneca cMmexar. YHOCACh OT
o . % LleHTpa AeNCTBMEM LLEHTPOBEKHOIO
addeKTa, oHa nonajgaeT B MecTa
OUCKa, o6nagatouime 60nblien Kpy-
rOBOM CKOPOCTbIO, HEM CKOPOCTb
camou Kannau. B aTux mecTax Kpy»oK
BblCKanb3blBaeT U3-Noa Kanu,
onepexaer ee. [leno nponcxoant
TakK, Kak ecnu Obl Kanna oTcTaBa-
fla OT KPYXKa, oTcTynana Hasaj oT
paauyca. [yTb ee N03TOMY UCKPUB-
NngeTcs, U Mbl BUAMM Ha KPYXKe cneq
KPUBOJIMHENHOTO ABUXKEHWUS.

To Xe caMoe MNPEeTEPIeBAIOT
BO3AYIIHBEIE ITOTOKM, PACXO-
ASIIVECST OT MECTA BBICOKOTO
AQBAEHUST aTMOChepE! (B OH-
TULIMKAOHOX) MAM CXOASAIIIME-
Cs1 K MECTY HM3KOTO AQBAEHNS
(B LMKAOHOX). YepHMABHEIE
30BUTKY — YMEHBIIIEHHOE II0-
AoBMe STUX UCTIOAVHCKUX BO3-
AVIIIHBIX BUXPEN.
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=» O6MAHYTOEe PACTEeHME

Mpu 6bICTPOM BpaLLeHUU Hasag. Bbl yuante naymuresb-
LLEHTPOGEKHbIN 3D PEKT MOoKeT HYIO BELLb: KOPELKN POCTKOB
[OCTUraTb TaKOM BENIUYMHDI, OyayT HanpaBfieHbl HAPYKY,

4YTO NPEBOCXOAUT AelcTBmE a cTebenlbKn — BHYTPb, BAO/b
TAXKeCTWU. BOT MHTEPECHbIN pagnycoB Koneca (CM. PUCYHOK).

OMbIT, NTOKa3blBaOLWNI, KaKas
3Ha4yuTeNbHasa oTépachiBa-
lollasa cuna pasBMBaeTcs npu
BpaleHUn 06bIKHOBEHHOIO KO-
neca. Mbl 3HaeMm, 4To Monogoe
pacTeHue Bcerjga Hanpasnser
cTe6enb B CTOPOHY, MPOTUBOMO-
JIOXKHYIO CUEe TSAXKECTH, TO eCTb,
npolle roBops, pacteT BBEpPX.
Ho 3acTaBbTe cemeHa npopa-
cTaTtb Ha 060e 6bICTPO Bpa-
LatoLerocs Koneca, Kak ato
chaenan BrnepsBble aHMUACKUI

6oTaHuK HanT 6onee 100 net Boboerle ceMea, npopociiye Ha
O60Ae Bpdijdmlerocs Koaeca

MBI CAOBHO OOMAHYAM DPACTEHUE:
3ACTABUAM BAVISITb HO HEro BMECTO
CUABL TSIXECTV APYIVIO CHUAY, AEH-
CTBME KOTOPOM HAIPABAEHO OT
LIEHTPA KOAECA HAPYXY. A TAK KAK
POCTOK TSIHETCSI BCErAd B CTOPO-
HY, [IPOTUBOIIOAOXHYVIO TSIXECTH, TO
B 3TOM CAYYdeE OH BEITSIHYACS BHYTPb
KOAecCq, IO HANIPABAEHMIO OT 06opa
K ocu. Harma MCKyCCTBEHHAS TSIXECTb
OKU30AQCH CUABHEE €CTEeCTBEHHOIL,
1 MOAOAOE PACTEHME BEIPOCAO IIOA €€
AEVICTBUEM.

1 CoBpeMeHHbI# B3/ Ha Npupoay TAroTEHUS He ycMaTpWBaeT 3A€ecCh,
BMpoYeM, NPUHLUMUNUANBHON PasHULLbI.
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=>» Beunnbie ABUTATEAU

O BeYHOM JBUra-
Tene, BE4HOM
OBUXEHWN YacTo
roBOPAT M B Nps-
MOM, U B NEPEHO-
CHOM CcMbIC/e C/oBa,

HO He Bce oTaatoT cebe
OTYET, YTO, COOCTBEHHO,
Haao noapasymeBaTb
nog 3TUM BblpaxKeHWEM.
BeuHbln gBuratens —
3TO TaKoM BOOGpaXKa-

€eMbli MEXaHW3M, KOTOPbIM

6e30CTaHOBOYHO ABUKET
cam cebs 1, Kpome Toro,
COBEPLUAET eLle KaKyto-
HWOYab MONE3HYI0 PaboTy

(@22
o iHoN

@ KOro mMexaHusma HUKTO
NMOCTPOUTb HE CMOT,
XOTS MOMNbITKU U30-
o Yy Opectnerofena-
ﬁ@ JINCb YXe aBHO.
c} ﬂ@ﬂr BecnnogHocTb aTUX
{}{%$ nonbITOK NpuBena
ao K TBEPAOMY Y6exae-
@ﬂ: HUIO B HEBO3MOXHOCTU
@¢° BEYHOro BUraTens u K ycta-
HOBJIEHUMIO 3aKOHA COXPaHeHUs
3HEeprun — GyHaameHTanbHoro
YTBEPXKAEHUSA COBPEMEHHON
HayKW. 4To KacaeTcsi Be4HOro
LBWXEHUS, TO Noj 3TUM Bblpa-
YKeHWeM nogpasymeBaeTcs
HenpeKkpalatoueecs Buxe-

(Hanpumep, NnogHUMaEeT rpys). Ta- Hue 6e3 coBeplUeHNS paboTbl.

Ha pucyHKe n3o6paxeH MHUMbIM Q

CaMOABMKYLLMINCH MEXaHU3M —
OJVH U3 APEBHENLUNX MPOEKTOB
BEYHOro ABuratens, uHoraa Q
1 TENepb BO3POXKAaEMbIN
HeyAauIMBbIMU GaHaTMKaMu Q
aTon ngeun. K kpaam Koneca
NPWKPENeHbl OTKNAHbIE Na-

o

JIOYKM C rpy3amMu Ha KoHLax. Mpu

BCAKOM MMOJIOXKEHNN KOJ1eCa rpy3bl % Q

Ha NpaBoK ero CTopoHe 6yayT

OTKWHYTbI Jajiblle OT LeHTpa, A MHuMOe BeYHO ABMXKYIIee-
HEe¥eNu Ha JIeBOW; 3Ta NoN0BUHA, Csl KOAECO, IIPUAYMAHHOE
cnepoBaTeNibHO, AOMKHA Bcerga B Cpeanue Bexa

nepeTarnBatb JIEBYIO U TEM Ca-

MbIM 3acTaB/IsiTb KONECOo BpalLlaTbCs. 3HAYUT, KOIECO AO0IKHO
BpallaTbCs BEYHO, MO KpanHen Mepe [0 TeX Mop, NoKa He
NnepeTpeTcs ero ocb. Tak gyman naobpertarenb. Mexay Tem
€Cnu caenaTb TakoW ABuratesb, OH BpallaTbca He OyaeT.
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BoT no4emy: xoTs rpy3bl Ha

MloueMy Xe pACHeT npaBoK CTOPOHE Bceraa aasb-
, usobpeTaTens e OT LieHTpa, HO HEN36EXHO

HE ONMPABABIBAETCS? Takoe MNosioXeHue, Koraa
YMCO 3TUX FPY30B MEHbLLE,
yeM Ha neBoK. BarnsHuTe Ha

PUCYHOK (c. 89): cnpaBa Bcero 4 rpysa, cnesa e — 8. OKa3blBaeT-

Csl, 4TO BCS CUCTEMA YpaBHOBELIMBAETCS; ECTECTBEHHO, YTO KOECO

BPaLLaTbCA He CTaHET, a, CAeNaB HECKO/IbKO KavyaHWi, OCTaHOBUTCS

B TAKOM MOMOXEHNKL,

Tenepb JOKa3aHO HENPENOXKHO, YTO HEMb3S MOCTPOUTb MEXAHU3M,
KOTOpPbI BEYHO ABUrancs 6ol cam co60#, BbINOIHAS eLLe MPU 3TOM
KaKylo-H16yab paboTy. CoBeplueHHO 6e3HafeKHO TPYAUTLCA Ha Ta-
KoV 3afayen. B npexxHee Bpems, oco6eHHO B CpeaHue BeKa, noam
6e3ycneLLHo IoManu rofioBbl HaJ ee paspelleHreM U NoTpaTuau Ha
N306peTeHne BEYHOro ABuratens (no natblHK perpetuum mobile?)
MHOro BpemeHu n Tpyaa. ObnagaHve Takum gBuratenem npeacras-
Nanock gaxke 6osee 3aMaH4MBbIM, YEM UCKYCCTBO AeflaTb 30/10TO U3
JeleBblX MeTanoB.

Y A. ITymkuHa B «CLIEHAX M3 PLILAPCKUX BPEeMEeH»
BBIBEASH TAKOM MEYTATEAb B Aulle BepToabaQ.

— Y10 TaKkoe perpetuum mobile? — cnpocun Map-
ThiH.
— Perpetuum mobile, — otBe4vaet emy beptonba, —
€CTb BEYHOE [ABMXKEHUE. Ecnn Hanay BEYHOE ABUKEHUE,
TO 51 HE BUXKY rPaHUL, TBOPYECTBY YE/I0BEHYECKOMY...
Buaunuwb nun, 1o6pbin Mo MapTbiH! enaTb 30/10TO —
3a/la4ya 3aMaH4ynBas, OTKPbITUE, MOXET ObITb, J1060-
MbITHOE N BbIFOAHOE, HO HAWUTKU perpetuum mobile...
Ol..

1 [1BMKEHME TaKOW CMCTEMbI OMMUCLIBAETCS C MOMOLLbIO TaK Ha3biBaeMOM
TeopeMbl MOMEHTOB.
2 MpounsHocHTCA «NeprneTyym MoGunen.
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Bbinu npuaymaHbl COTHU BEYHbIX
ABWUraTenem, Ho HY OAMH He ABUrancs.
B Kax/om cnyyae, Kak 1 B Hallem
09 o npumepe, M306peTaTesb ynycKkan 13
(&) ) BU[Y KaKoe-HWOBYab 06CTOATENBLCTBO,
o @ o KOTOPOE M pa3pyLuaso BCe nnaHbl.
BoT ele 06pa3ynk MHUMOTO BeY-
(¢) (+) HOro ABuratesnd — KOoJleco C nepe-
KaTblBaOLWMMUCA B HEM TSHENbIMU
o LWapuKamu (CM. pUCYHOK). N306pe-
/ \ TaTeNnb Boo6Gpaas, YTo Wwapbl Ha
OAHOM CTOPOHE KoJieca, HaXoAsChb
A MHUMBI/ BEeYHBIN Bcerga 61umxe K Kpato, CBOUM Be-
REHECLIOEE COM 3acTaBsT KOJIeco BEPTEThCS.

PasymeeTtcs, aT0ro He npounsonger —
Mo TOM e NPUYUHE, YTO U C KOJlecoM,
n3o6paxeHHbIM Ha c. 89. Tem He
MeHee B 04HOM M3 ropoos Ame-
PUKK YCTPOEHO OblS10 paau
peKknaMHbIX Lenewu, ans
npuMBneYeHUss BHUMaHMSA
ny6avKn K Kade, orpomHoe
KO1eCO MMEHHO NoJ06-
Horo poaa. KoHeu4Ho,
3TOT BEYHbIN ABUraTENb
He3aMeTHO NPUBOAUI-
CS B JENCTBUE UCKYCHO
CKPbITbIM NOCTOPOHHUM
MeXaHM3MOM, XOTa 3puTe-
JIIM Ka3anocb, Y4TO KoJieco
[ABUratoT nepeKaTtbiBalo-
Lwmecs B npopesax Tsxe-
Jible Wwapbl. B ToM e poae
6blIN U Apyrne MHUMble
06pa3Lbl BEYHbIX ABUra-
Tenen, BbICTaBNABIUMECH OJHO BPEMSA A MHMMBIA Be4HbI ABUrA-
B BUTPMHAX 4aCOBbIX MarasuHoB /15 TeAb B ropoae Aoc-AHp-
NpUBEYEeHUs NYGIUKWU: BCE OHU He- xeaece (Kaanpoprus),
3aMEeTHO NPUBOANINCE B ABUKEHME YCTPOGHHEIM PaAK
PEeKAAMBI
3NEeKTPUYECKUM TOKOM.
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OAVH PEKAQMHEBIV BEYHEBI ABUIATEAD AOCTABMA MHE OAHOXABI
HEMAAO XAOIOT. Moy YUeHUKH-paboune ObIAY M HACTOABKO I10-
POXEHE], YTO OCTABAAMCH XOAOAHBI K MOMM AOKA3ATEABCTBAM
HEBO3MOXHOCTY BEYHOT'O ABUIATEAS. BMA IIAPUKOB, KOTOPEHIE,
[IEPEKATEIBASICh, BPAIIIAAY KOAECO U TEM X€ KOASCOM ITOAHUMA-
AVICb BBEDX, YOEXACA UX CUABHEE MOUX AOBOAOB; OHM HE XOTEAU
BEPUTDH, YTO MHMMOE MEXAHUYECKOE YYAO IIPUBOAUTCS B ASCT-
BlME DAEKTPUIECKMM TOKOM OT FOPOACKOM CETU. BEIpDYUIMAO MEHS
TO, UTO B BEIXOAHBIE AHM TOK TOTAQ HE ITOAGBAACS. 3HAS 3TO, 4 I10-
COBETOBAA CAVIIATEASM HABEAATBCS K BUTPMHE B 9TM AHM. OHU
[IOCAEAOBAAY MOEMY COBETY.

— Hy 4TO, BUAEAU ABUTATEAL? — CIIPOCHA S

— HeT, — oTBeTMAM MHE CKOHOYXEHHO. — Ero He BUAHO: IIpHU-

KPBIT TA3ETOMN...

30KOH COXPAHEHMS SHEPIMM BHOBb 30BOE-
BAA YV HUX AOBepue u boree yxe He yTpa-
YYBAA €TO.
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«3ALIETTOYKO» ﬁ @
Hemano pycckunx naobpetarenemn-ca- & ﬁ

MOYY€EK TPYAWNOCh HaJ pa3peLlleHnem
3aMaH4Y1MBON NPOGEMbI BEYHOIO ABUIraTENS.

OaVWH U3 HUX, KPeCcTbsIHMH-CMOMPSK AnekcaHap LLlernos, onucaH

y M. E. LLleapvHa B noBecTn «COBPEMEHHAA UANNINUS» NOJ UMEHEM
MelaHuHa lNpe3eHToBa. BOT Kak pacckasbliBaeT LLleapuH o noce-
LLIEHNUN MaCTEPCKOM 3TOro n3obpeTtartens:

MelwaHuH [pe3eHToB Obl1 YENOBEK NET TPUALLATU NATH,
Xyaon, 6neaHbiv, ¢ 60bLMMU 3aAYyMUYUBLIMUY FNa3aMu
W ANIMHHBIMU BOSIOCAMM, KOTOPbIE MPAMbIMKU MPSASMU Cryc-
Kanuch K Lee. N36a 6bi1a y Hero 40CTatoyHO NPOCTOpHaY,
HO Lieniasi NoJioBMHa ee 6blna 3aHATa 60/bLIXMM MaxoBbiM
KOJ1IeCoM, TaK 4TO Halle 06LIECTBO C TPYAOM B HEW pa3me-
ctunock. Koneco 66110 CKBO3HOE, co crnvuamu. 0604 ero,
[0BOJIbHO 06LEMUCTLIN, CKOMOYEH OblT U3 TECUH HaMo-
no6ue flmMKa, BHYTPU KOTOpPOro 6blna nyctota. B aTon-to
nycToTe ¥ NOMELLANCHd MEXaHW3M, COCTaBNSABLUNI CEKPET
n3obpetatens. CEeKpeT, KOHEYHO, HE OCOBGEHHO MYAPbIN,
BPOAE MELLKOB, HAMOJHEHHbIX MECKOM, KOTOPbIM Mpe-
[0CTaBASAI0Cb B3aUMHO Apyr Apyra ypaBHOBELWMBATb.
CKBO3b 0fHY M3 cnuL, Obla NpoaeTa nanka, Kotopas
yAEPXKMBana KoJieco B COCTOSHUN HEMOABUMKHOCTMH.
— CnbllWanu Mbl, 4TO Bbl 3aKOH BEYHOI0 ABUMKEHMUS
K MpaKTUKe NPUMEHUNN? — Havan f.
— He 3Halo, KaK 00N0XUTb, — OTBETU/ OH CKOHDYKEH-
HO, — KaXXeTcs, C/IOBHO Obl...
— MOXKHO B3rsiHyTb?
— lMNomwunynte! 3a cyacTbe...
OH noaBen Hac K Konecy, NnoTom o6Ben kKpyrom. Okasa-
JIOCb, YTO M crepeam 1 c3aam — KoJeco.
— Beptutca?
— [lo/mKHO 6bl, KaXkeTcs, BepTeTbes. Kanpuantes
oyaro...
— MOXHO OTHSATb 3anopKy?
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[pe3eHTOB BbIHY/ NanKy — KOMEeco He lie-
JIOXHYNOCb.

— Kanpwusutcsa! — noBtopwua oH. — Haao
MMMET AaTb.
OH 06erMMU pyKaMu cxBaTuics 3a 0604,
HECKOJIbKO pa3 MOBEPHYN ero BBEPX
W BHU3 M HAKOHeL, C CUIOM pacKka4van 1 NycTui — Ko-
Jleco 3aBepTenochb. HeCKONbKO 060POTOB OHO cAeNano
[0BOJIbHO GbICTPO U MAABHO — CJIbILLHO 6bIS10, O4HAKO
M, KaK BHYTpM 0604a MELLKKU C MECKOM TO HanMpatoT Ha
neperopoaKu, To OTBa/IMBAIOTCS OT HWUX; MOTOM Havasno
BEPTETbCS TULLE, TULIE, MOC/bIWAaNca TPECK, CKpwU,
M HaKOHEL, KoJleco COBCEM OCTaHOBMIIOCh.
— 3auenoyKa, ctano 6biTb, — CKOHPYKEHHO OGBACHUI
n3obpeTtaTenb U ONSATb HANPArcsa U pasmaxas Koseco.
Ho BO BTOpOWM pa3 NOBTOPUIIOCH TO e caMoe.
— TpeHus, MOXKET ObiTb, B PACYET HE MPUHANN?
— W TpeHune B pacyeTe 6bi10... YTo TpeHme? He ot Tpe-
HUWS 3TO, a TaK... MHOW pa3 CIOBHO NOpaayeT, a NoToM
BAPYT... 3aKanpMU3HUYaET, 3aynpsaMUTCa — 1 Liaball.
Kabbl Kosieco U3 HacTosiwero Matepuarny 6b110 cae-
JlaHo, a TO TaK, 06pe3Ku Koﬁ-KaKMe.,,

KoHeuHO, AeAO TYT HE B «30-
LIETIOYKE» U HE B HACTOSIIIIEM
MATEPUAAS», A B AOXHOCTHU
OCHOBHOM VAU MEXAHM3MA.
Koaeco HEMHOro BepTEeAOCH
OT UMIIETA (TOMIKQA), KOTOPHIN
AaH ObIA eMy wu3obperare-
AeM, HO HeM36eXHO AOAXKHO

OBbIAO OCTOHOBUTBCS, KOTAQ
COOBIIEHHAS M3BHE SHEPIUS
UCTOIIMAACH HA IIPEOACAE-
HIE TPEHNSL
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=» AKKYMYASTOP YduMLIeBA

HacKonbKo fierko Bnactb

B OWKNOBKY, €CNIM O BEYHOM
ABWXEHWUU CYAUTb TONTbKO MO
BHeLIHeMY BUAY, NOKa3biBas
TaK Ha3blBaeMbI aKKyMyns-
TOP MEXaHUYECKOW 3HEPrun
Ydumuesa. Kypckui nsobpe-
Tatenb A. . YoumueB cosgan
HOBbIM TN BETPOCUNOBOK
CTaHUMK C AeLleBbIM UHEP-
LLMOHHbBIM aKKyMYNIITOPOM,
YCTPOEHHbIM MO TUMy
MaxoBOro Koseca.

B 1920 r. YouMueBbIM NOCTPO-
eHa 6blfla MoJieflb €ro akKyMy-
naTopa B BMAE AMCKa, Bpalla-
lowerocs Ha BEPTUKaIbHOM
OCM C WWapMKOBbIM MOALIMMHU-
KOM, B KOXyXe, U3 KOTOPOro
BblKa4yaH Bo3ayx. byay4u paso-
rHaH go 20 000 o6opoToB

B MUHYTY, AUCK COXPaHaI Bpa-
LweHne B Te4eHue 15 cyTok!
[naaa Ha Ban Takoro AMcKa,
LenbIMWU AHSMWU BpallatoLLMmcs

6€e3 NpUTOKa 3HEepPrun U3BHe,
NMOBEPXHOCTHbIN HabnoaaTeNnb
MOT 3aK/04YUTb, YTO Nepea
HUM peasibHoe ocyLlecTBe-
HUE BEYHOrOo ABUKEHMUS.
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YyaO U He 4yAO

be3HaaexHas NOroHs 3a BEYHbIM ABUraTenieM MHOIMUX Ntoewn
caenana rnyboko HecYacTHbIMU. A 3Han pabo4yero, TpaTUBLLENO
BCE CBOM 3apaboTKK U cOepeXeHNs Ha M3roTOBIEHNE MOAENN
BEYHOro ABuUratens 1 aolelero BCneacTsne atoro
[0 NOSIHOM HULLETLI. OH caenancs *}epTBon CBOEW
HeocylecTBMMOW naeun. lNonyoaetoln, BCceraa
rONoAHbIM, OH MPOCKUN Y BCEX AaTb MY CPEACT-
Ba /19 MOCTPOMKMN «OKOHYaTE/IbHON MOAENU»,
KoTopas yXKe «HEernpemMeHHo
oynet aBuraTbcs». [pyCcTHO
OblN0 co3HaBaTb, 4YTO
3TOT YENOBEK NoaBep-
rasacs NMULWEHUAM
€[MHCTBEHHO
NWLWb BCnea-
CTBWE NJo-
XOro 3HaHUA
3/IEMEHTapPHbIX
OCHOB PU3UKMU.

J1t060MNbITHO, YTO €CNM MOUCKU BEYHOr0 ABUraTens Bceraa oka-
3blBaiMCb 6ECMNOAHBbIMU, TO, HAMPOTUB, TYBOKOE MOHUMaHWe
€ro HeBO3MOXHOCTK NPUBOANIIO HEPEOKO K NI0A0TBOPHbLIM
OTKPbITUSM.

[MpeKpacHbIM NPUMEPOM MOMKET C/YKUTb TOT CMOCOB, C NOMO-
Wwbto KoToporo C. CTeBUH, 3aMeyaTeNbHbIM FoNaHACKUM yye-
HbIM KOHLa XVI — Hadvana XVII Beka, OTKpbI/1 3aKOH paBHOBECHUS
CWJ1 Ha HaKNOHHOW MIOCKOCTU. TOT MaTeMaTUK 3aciyX1BaeT
ropasgo 60/bllen NU3BECTHOCTU, HEXENN Ta, KaKad Bblnana

Ha ero Josto, MOTOMY YTO OH cieNan MHOIO BaXHbIX OTKPbI-
TWUI, KOTOPbIMK Mbl TENEPb NOCTOSAHHO NOJb3yeMCS: n306pen
AecaTUYHble Apo6u, BBEN B anrebpy ynotpebreHne nokasare-
JIeN, OTKPbI TMAPOCTAaTUYECKNI 3aKOH, BMOC/IEACTBUMU BHOBb
OTKPbITbIM B. MNacKkanem.
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3aKoH paBHOBECHS CUJT HA HAKNOHHOM MIOCKOCTU OH
OTKpPbU1, HE ONMMPasCh Ha MpaBwWIO NapanienorpammMa

CWN, €IMHCTBEHHO JULb C MOMOLLbIO YepTexa, KOTOPbIK
BOCMPOM3BEAEH HA PUCYHKE. HYepes TpexrpaHHyo Npuamy
nepeKknHyTa Lenb U3 14 oAnHaKOBbIX WapoB. YTo Npon3on-
[ET € 3TOM Lenbio? HUKHAA YacTb, CBMCatoLLas rMpasHAoN,
ypaBHOBeLUMBaETCs cama cob6oin. Ho ocTanbHble ABe 4acTu
Llenv ypaBHOBELLMBAOT /M Apyr Apyra? MHbiMy cnoBamu,
npasble 4Ba Lapa ypaBHOBELLIMBAOTCA /M JIEBbIMU YETbIPb-
mMa? KoHeyHo, Aa, MHa4e Lenb cama cobor BeYHO 6exana
Obl CnpaBa HafeBo, MOTOMY YTO HA MECTO COCKOJb3HYBLLMX
LIApOB BCAKUI pa3 NoMeLlanmch 6bl Apyrue u paBHoBecue
HUKorga 6bl He BOCCTaHaB/MBanoCch. Ho Tak KaK Mbl 3Ha-
€M, YTO Lienb, NepeKknHyTas yka3aHHbIM 06pa3oM, BOBCE

He ABUXKETCS cama cob60oM, To, 04EBUAHO, ABa NpaBbIX LWapa
[ENCTBUTENIbHO YPaBHOBELLMBAIOTCS YETbIPbMS NE€BbLIMU.
Monyyaetcst CNOBHO 4YyAo: ABa LWapa TAHYT C TaKOK XKe CUIOoN,
KaK 1 YeTblpe.

M3 atoro MmHuMoro Yyga C. CTeBMH BbiBE/ BaXKHbIN
3aKOH MexaHuKK. OH paccyxaan Tak. O6e
uenu — v 4JIMHHas, 1 KopoTkasa —
BECSAT pas3/IN4yHO: OfHa Lienb
TAXeiee Apyrov BoO CTO/IbKO Xe
pa3s, BO CKOJIbKO pa3 [AnH-

Has rpaHb NPU3Mbl AIMHHEE
KopoTKow. OTctoa BbITEKAET, YTO
1 Boo6LLe ABa rpy3a, CBA3aHHbIE
LUHYPOM, ypaBHOBELLUMBAIOT Apyr
[pyra Ha HaKNOHHbIX MNOCKOCTSX,
€cnn Beca Mx NPonopLMOHanbHbl AN-
HaM 3TUX NJIOCKOCTEN.

B yacTHOM cnyyae, Korfa KopoTKas NI0CKOCTb OTBECHA, Mbl NoJly4a-
€M M3BECTHbIM 3aKOH MEXaHWKK: YTOObI yaepaTb TeN0 Ha HaK/1OH-
HOM NNIOCKOCTH, HaJl0 AEMNCTBOBATb B HanpaBA€HUMN 3TON NIOCKOCTH
CWUIOW, KOTOpas BO CTO/IbKO pa3 MeHbLUE Beca Tena, BO CKOMIbKO
pas3 AnrMHa NI0CKOCTU 60MblUE ee BbICOThI.

TaK ncxoas M3 MbIC/TM O HEBO3MOMKHOCTW BEYHOI0 ABUraTens caena-
HO 6b110 BaXKHOE OTKPLITUE B MEXAHUKE.

A Yypo M He 4¥ypO
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= Ellle BeyHble ABUTATEAU

b5 5448484444

Ha puCyHKe Bbl BUAWUTE TSKENYIO
Lenb, NePeKnHyYTYIO Yepes Koseca
TakK, YTO NpaBas ee NosoBUHa Npu
BCSAKOM MOJSIOXKEHUWN JOMKHA BbITb
ONMHHee neBow. CnepoBaTeNnbHO,
paccyxaan nsobpetaresb, OHa JOK-
Ha nepeBelnBaTh U 6€30CTaHOBOYHO
nagaTb BHW3, NPUBOAS B ABUKEHME
BECb MeXaHW3M. TaK 1 aT0?
KoHe4Ho, HeT. Mbl cervyac BUaenu,
YTO TAXKenas Lenb MOXeT ypaBHO-
BelIMBATbCA NErKOW, eC/n CUbI
yBieKaloT UX NoJ4 paBHbIMU Yrnamu.
B paccmaTpvBaeMoM MexaHU3Me
neBas Lenb HaTsiHyTa OTBECHO,
npaBas e pacnosioXeHa HaK/oH-
HO, @ MOTOMY OHa, XOTS U Tsenee,
BCE e He nepeTarnBaert eBylo.
OXnMaaemoro Be4HOro ABUKEHUS
30€eCb MONYYUTbLCS HE MOXKET.

4 BeyHBI AM 3TO ABUTATEAbL?

Moxxanyn, ocTpoymMHee BCEX NMOCTYNWUSI HEKUI U30-
OpeTaTtesib BEeYHOro aBuratesis, NoKasblBaBLUWK CBOE
n3ob6peteHne B 1860-x IT. Ha NapuKCKON BbICTaBKe.
[Buratenb cocTos U3 60/bLIOro Koneca ¢ nepeKa-
TbhIBaBLWMMWUCS B HEM LLIapamu, NpuyeM nsobpetatenb
yTBEpPKAaa, YTO HUKOMY He yaacTcs 3ajeprKaTtb ABU-
YeHue Koneca. [locetTutenn oguH 3a Apyrum nbiTaanch
OCTaHOBWTb KOJIECO, HO OHO HEMEA/IEHHO BO306GHOB-
JISN0 BpalleHue, KaK TONIbKO OTHUMaNu pyku. HUKTO He
JoragbiBasncs, YTO KOJeco BpalaeTcsd MMeHHOo 6naro-
Japs cTapaHWaM noceTutTenen oCTaHOBUTb €ro; TosKas
€ro Hasafl, OHM TEM CaMbIM 3aBOAMIN NPYKUHY UCKYCHO
CKPbITOro MexaHu3ma...
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-» BeuHbm ABUrarteAb BpeMeH Iletpa I

MallMHY NWLb 3a OFPOMHYIO
CYMMY. Y4yeHbl 6UBNMOTEKapb
LLlymaxep, nocnaHHbin lNeT-
pom Ha 3anaja ans cobupaHua
pefKOCTEN, TaK JOHOCKUA LLapto
0 NpuTasaHuax Opodupeyca,

C KOTOPbIM OH Be/ NeperoBo-
pbl O NOKYMKe:

CoxpaHunacb 0XMBJIEHHAS “ MocnepHss peyb
nepenucka, KotTopyto Ben n3obpetatens 6bina: Ha
B1715-1722rr.Métp | no O/IHOM CTOPOHE MOSIOMMK-
nosoay npuo6peTteHus B lep- Te 100 000 epumkoB?,
MaHWKW BEYHOro ABUraTens, a Ha [pyrou s Nnoaoxy
NPUMAYMAHHOIrO HEKMM [JOKTO- MalLlKHY. ,,

pom Opdupeycom. N3o06pe-

TaTeNb, NPOCNaBUBLLUKCSA .

Ha BCto [epMaHu1io CBOUM
«CaMO/IBMKYLLMMCS KOJIECOM»,

cornalwancd npogatb Uapto 3Ty
<

KTo Xe ObIA 3TOT TAMHCTBEHHBLIN AO-
kTop OpdMpeyC U YTO IIPEACTABASIAC
coboil €ro «3HATHAY MAIIVHA»? MHe
YAQAOCH PA3BICKATH CBEASHMUS U O TOM,
¥ O ADYTOM.

1Edunmok (Joachimsthaler) — okono py6ns.



100 I'aaBa 4. BpaieHyve, BeuHble ABUTATEANU

O camoM e MalllMHe n3obpeTtaTenb, No cioBaM 6UbGMOTEKA-
psi, FOBOPWJI, YTO OHA «BEPHA €CTb, M HUKTO e OHyO No-
XY/IUTb MOXET, pa3Be M3 3/10HPaBMs, M BECb CBET HAMOJIHEH
3/1bIMM JII0AbMMU, KOTOPbIM BEPUTb BECbMa HEBO3MOMXHO.
B auBape 1725 r. ME€Tp cobupancs B [epmaHuto, 4TOObI
JIN4YHO OCMOTPETb BEYHbIV ABUraTesb, 0 KOTOPOM TaK
MHOIO FOBOPU/AN, HO CMEPTb MoMeLlana Liapto BbIMnos-
HWUTb Er0 HAMepeHKe.

HacTtosuwasa ¢amununsa Opdupeyca 6bina beccnep. OH poauncs

B l[epmaHuun B 1680 r., naydan 60rocnosue, MeauLMHy, }2XMBOMUCh

1 HaKOHeL, 3aHA/ICs M306peTeHMEM BEYHOro ABuraTens. M3 MHOrunx
TbiCAY TakUX n3obpetatenen Opdupeyc — camblt 3HAMEHUTLIN

W, NOXanymn, cambli yaaunuebli. [Jo KoHLUA AHEN CBOUX (YmMep

B 1745 1.) OH XWn B JOBONbCTBE Ha JOXOAbl, KOTOPbIE nosyyan,
noKasblBas CBOO MaLlWHY.

Ha pucyHKe, 3aMMCTBOBAHHOM M3 CTAPUHHON KHUTK, N306paxe-
Ha MalurHa Opdupeyca, Kakon oHa 6biia B 1714 r. Bbl BUAKTE
60/1bLLIOE KONeco, KoTopoe 6yaTo 6bl HE TONBKO Bpallanocb caMo
COOOM, HO 1 MOAHMMAJIO MPU ITOM TAXKENbIM TPY3 HA SHAYUTENLHYIO
BbICOTY.

¥V CaMopBuXYylLleecsa Koreco Opdupeyca, epABa He npuobpeTeHHOe
IletpoM I (CO CTAPMHHOrO PUCYHKA)
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CnaBa 0 4yaecHOM M306peTeHMH, KOTOPOE YY€EHbI AOKTOP NoKa-
3bIBa/l CHavana Ha spMapkKax, 6bICTPO pa3Hecnach no fepmaHuu,

n Opdurpeyc BCKOpe Npruobpen MoryLecTBEHHbIX MOKPOBUTENEN.
MM 3anHTepecoBasncs nofbCKUM KOposb, 3aTeM nanarpad fecceH-
Kaccenbckuit. [ocnegHnin npeaoctaBmn n3o6peTaTesnto CBOM 3aMOK
N BCAYECKMU UCMbITbIBa MaLUUHY.

Tak, B 1717 r., 12 HOA6PS, ABMraTeNb, HAXOAMBLUMICS B YeAUHEH-
HOM KOMHaTe, OblN NPUBEEH B AENCTBUE, 3aTEM KOMHaTa 6bina
3anepTa Ha 3aMOK, oneyvyaTaHa v ocTaBfieHa noj 6auTeNbHbIM Kapa-
yNoM ABYX rpeHafepoB. HYeTbipHaLaTb AHEN HUKTO HE CMeN Jarke
npueanKaTbCs K KOMHaTe, rae Bpallanocb TAMHCTBEHHOE KOEeCO.
Jnwb 26 HOs6PS neyvaTn 61N CHATBI; NaHArpad co CBMTON BOLWEN
B nomelleHune. N 4To xe? Koneco Bce ellle Bpalllanock «c Heocnabe-
BaloLLen BbICTPOTON». MalUMHY OCTAHOBUIU, TWATENbHO OCMOTPESM,
3aTeM onaTb NycTUAK B xo4. B TeveHne 40 oHel noMeLleHne CHoBa
oCTaBasocb 3ane4vyataHHbIM; 40 CyTOK Kapaynunuy ABepew rpeHa-
aepbl. W koraa 4 aHBaps 1718 r. nevyatu 6binn CHATLI, SKCNepTHas
KOMMWCCHS Hallla KONeco B ABUKEHMM!

JNlangrpad v aTMM He yaoBOIbCTBOBAsICA: cenaH 6bin
TPETUM OMbIT — ABUraTeb 3arnedyaTaH Obla Ha LiefblX ABa
MecsLa. M Bce-Taku No UCTeYEHUM CPOKa ero Halluiu ABK-
Hymnmces!

N3o06peTaTenib NOAyYua OT BOCXULLEHHOTO aHArpada
oduuManbLHOE YIO0CTOBEPEHUE B TOM, YTO €ro BEYHbIN
asuratenb genaet 50 060p0TOB B MUHYTY, CNOCOGEH
NoAHATb 16 Kr Ha BbicOoTy 1,5 M,
a TaKXXe MOXXeT NPUBOAMUTb
B AeNCTBUE KY3HEYHbIN
MeX U TOYUJIbHbIN
CcTaHoOK. C 3TUM yaocTo-
BepeHnem Opdupeyc
W CTpaHCTBOBA/ Mo
EBpone. BeposTHo,
OH nonyyan nops-
[JOYHbIW JOX0A4, eCNun
cornawancs ycTynutb
CBOI0 MalluHy MeT-
py | He MeHee 4yeMm 3a
100 000 py6nen.
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BecTb 0 CTONb M3YyMUTENTBHOM M306peTEHMM AOKTOopa Opdurpeyca
ObICTPO pasdHecnachk No EBpone, NpOHUKHYB AaneKo 3a npeaens
l[epmanun. Jowna oHa v go lNeTpa, cMnbHO 3anHTepecoBas NagKkoro
[0 BCAKMUX «XUTPbIX MaXUH» Liaps.

Métp o6paTnn BHMMaHUe Ha Koneco Opdupeyca ewe B 1715 .,

BO Bpems CBOero npebbiBaHUS 3a rpaHuLLEN, U TOTAA XKe Nopyyun
A. W. OctepMaHy, MU3BECTHOMY AMMNIOMATY, MO3HAKOMUTLCS C 3TUM
N306peTEHMEM NOBUIKE; NOCNEAHUIN BCKOPE NpUcnan NoapoOHbIN
[0OKNaj o ABurartesne, XoTs camoi MallWHbl MY He yaanocb BUAETb.
METp cobupanca aaxe npurnacutb Opdurpeyca Kak BblaatoLero-
cq n3obpertarend K cebe Ha C/y*K6y 1 Nopyy4umn 3anpocuTb O HEM
MHeHKWe XpucTtuaHa Bonbda, n3sectHoro dunnocoda Toro BpeMeHu
(yuntens JlomoHocoBa). 3HaMeHUTbIN n306peTaTeNb 0TOBCOAY
nosiyyasn fiecTHble NpeanoxeHus. Benmkue mupa cero ocbinanu ero
BbICOKMMMW MWUNOCTMM, MO3Thbl cNaranm oAbl U TMMHbI B HECTb €ro
yyaecHoro Koseca. Ho 6b1i1 U HegobporkenaTenu, Nnogo3peBaslume
31eCb UCKYCHbI 06MaH. Haxoamnucb cMenbYyaku, KOTOpble OTKPbI-
TO 06BMHANKM Opdurpeyca B NIYTOBCTBE, Npeanaranacb npemus

B 1000 mapoK Tomy, KTo pa3o6aaynT o6maH. B ogHoM 13 namdne-
TOB, HaNUCaHHbIX C O6/IMYUTENBHOWM LIENbIO, Mbl HAXOAWM TaKoM
PUCYHOK. TallHa BEYHOro ABuraTess, no MHEHUIO pa3obiayuTens,
KPOETCS MPOCTO B TOM, YTO UCKYCHO CMpSATaHHbIM YeNoBEK TAHET 3a
BEPEBKY, HAMOTaHHYI0O HE3aMEeTHO Ans HabntogaTenen Ha 4acTb OCH
Koneca, CKpbITYlO B CTOMKE.

ToHKOE NNyTOBCTBO 6bINIO PACKPLITO C/IY4arMHO TOJILKO MOTOMY,
YTO YYEHbIN JOKTOP NOCCOPUICH CO CBOEMN KEHOM U CIyXKaH-
KOW, MOCBSLLEHHbLIMU B €ro TanHy. He cny4nck atoro, Mbl,
BEPOSATHO, O CUX MOp OCTaBanucb 6bl B HEAOYMEHUMN OTHO-
CUTENbHO BEYHOro ABUraTesns, HaAenasllero CTo/IbKO WyMa.
OKasblBaeTcsl, BEYHbIN ABUraTenb AENCTBUTENIbHO NPUBOAMUII-
CA B ABUXKEHMWE CPATaHHBLIMU NI0bMUW, HE3aMETHO epraBLuu-
MW 3@ TOHKWW LHYPOK. ATUMMU JIloAbMU GblIn 6GpaT n3obpeTare-
NI U €ro Cny>KaHKa.

Pa3o6nayeHHbIn n3o6peTatenb He caBascs, OH YNOpHO
YTBEPXAan O CaMOv CMEPTH, HTO KEHa U NpuUcyra JOHECN
Ha Hero no 3106e. Ho JoBepue K HeMY 6b110 MOAOPBAHO.
Henapom oH 1Bepann nocnaHuy lMetpa, LLymaxepy, o ntogcKom
3/10HPaBWUK U O TOM, YTO «BECb CBET HAMOJIHEH 3/1bIMU TIIOAbMU,
KOTOPbIM BEPUTL BECbMa HEBO3MOXHO».



BeuHmlil ABUraTeAb BpeMeH [letpa I 103

v PaszobraueHne cekpeTa koaeca Opoupeyca (CO CTAPMHHOTO PUCYHKA)

Bo BpemeHa IleTpa I caaBuacs B 'epmanuu
ellle ¥ APYroi Be4YHbI ABUIATEAbL — HEKOero
T'epTHepa. lllymMmaxep nucaa o6 9Toi MALIMHE
cAepyioLiee:

“ [ocnoaunHa lepTHepa Perpetuum mobile, KoTopoe
q B [Jpe3neHe BUAEN, COCTOUT U3 XO/CTa, NECKOM 3a-
CbIMaHHOTro, U B 06pa3e TOYMUSIbHOrO KaMHS caeNaHHON
MallWHbI, KOTOpas Ha3aj ¥ BNepe cama oT cebsl ABU-
YeTcs, HO, MO C/I0BaM rocnoAnHa MHBeHTopa (M306pe-
TaTens), He MOXET BeCbMa Be/nKa c,uenan:cq.,,

bes comHeHMs, U 3TOT ABUraTeNlb HEe AOCTUIran CBOEW
LLEeNX 1 B NIy4LLEM clly4ae NpeacTaBas co6oiM 3ambl-
c/oBaTbli MEXAaHU3M C UCKYCHO CKPbITbIM, OTHIOAb
He BEYHbIM }XWBbIM ABUraTenemM. BnonHe npas 6bi
LLlymaxep, Korga nucan etpy, 4To dpaHLy3CcKue

W @HIIMACKME YYEHbIE «HWM BO YTO MOYMUTAIOT BCE
OHble nepeneTyn Mo6GMNec 1 CKa3biBalOT, HTO OHOE
NPOTUB NMPUHUMUMUEB MAaTEMATUYECKUX».
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=» 30A0UA O ABYX KODEMHUKAX

Ilepepa BaMu ABA KODEMHUKA OAMHAKOBOM
, IIMPUHBI: OAMH BBICOKUM, APYIrOi — HMU3KUA.
Kaxoit 13 HuX BMECTUTEAbHee?

MHorue, BEpOSiTHO, HE No-
JyMaB, CKaXyT, YTO BbICOKWUN
KobeNHUK BMecTUTeNbHeE
HU3Koro. Ecnu 6bl Bbl, 0gHAKO,

CTanu NnTb XUAKOCTb B BbICO- KaK OTBEPCTUS HOCUKA Y 060MX
KU KODENHUK, TO CMOI/K Bbl KObENHWKOB Ha O4HOM BbICOTE,
HaN1Tb €ro TONbKO A0 YPOBHS TO HU3KUIM KODENHUK OKa3blBa-
OTBEPCTUS HOCMKa — Aanblue €TCS CTOJb € BMECTUTENbHbIM,

BO/Jla Ha4YyHeT BblIMBaTLCA. A TaK KakK 1 BbICOKUN.

3T0 M NOHATHO: B KODEMHUKE U B TPYOKE HOCKKA, KaK

BO BCSIKMX COOBLLAIOLWMXCSA COCYAAX, NAKOCTb AOMKHA
CTOSITb Ha OAMHAKOBOM YPOBHE, HECMOTPS Ha TO YTO KWA-
KOCTb B HOCMKE BECUT ropa3ao MeHblle, YEM B OCTalbHOM
yacTtu KodenHuKa. Ecnm ke HOCMK HeAOCTaTOYHO BbICOK,
Bbl HUKAK He HanbeTe KOPEeNHMK A0BEpPXY: Boaa 6yaeT
BblIMBaTbCs. O6blYHO HOCUK YCTPanBaEeTCs AarKe Bbllle
KpaeB KodenHUKa, YTOObl COCYA MOXKHO OblI0 HEMHOIO
HaKJIOHATb, HE BblIMBas COAEPKUMOro.
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=» Yero He 3HAAU APEBHUE

Xutean  COBPEMEHHOIO
PyMa AO CUX IIOD IOAB3Y-
IOTCSI OCTATKAMM BOAOIIPO-
BOAQ, [IOCTPOEHHOIO €llle
ADEBHMMM: COAMAHO BO3BO-
AVIAVI PUMCKME PAOEl BOAO-
IIPOBOAHBIE COOPYKEHUS.

OnHaKO PUMCKHUE UHXEHEPHI, g'ﬁ
. Ll

PYKOBOAMBLLME 3TU-
MU paboTamu, ABHO
HeJoCTaTo4HO Obln
3HAKOMbI C OCHOBaMM
GU3MKN. BarngHute Ha
npunaraembli PUCYHOK
[peBHEro akBeayka. Bl Buan-
T€, 4TO PUMCKUIM BOAOMNPOBO/,
NpoK/IaabiBancs He B 3emne,
a Haj Hewn, Ha BbICOKMX Ka-
MEHHbIX cTonb6ax. 11s 4yero ato
nenanocb? Passe He npole 6bI10
NpoKIaapiBaTh B 3eMsie TPyObl,
KaK aenaetcs Tenepb? KoHeYHo,
NpoLLe, HO PUMCKHUE MHKEHEPDI
TOro BpEMEHU UMENW BeCbMa
CMYTHOE NnpeAcTaB/ieHne 0 3a-

"\\\“ 'Il,; 5

KOHax COOBLLaIoLLMXCH COCY0B.
OHu onacanuchb, 4T B BOJOEMAKX,
COEAMHEHHbIX O4EHb J/IMHHOM
Tpy6oK, BoJa He YCTaHOBUTCS Ha
OMHaKOBOM ypoBHe. Ecnv Tpy6bl
NPONOXKEHbI B 3eME, Creays
YK/I0HaM MoYBbI, TO B HEKOTOPbIX
yJyacTKax BoAa Befb JO/MKHa TeYb
BBEPX, M pUMNSHE BOANIUCH, YTO
BOJa BBEPX HE MOTEYET.
Mo3ToMy OHM 0BbIYHO
npuaasanu BoAONpo-
BOAHbIM Tpy6am paBHO-
MEPHbIM YKIIOH BHU3 Ha
BCEM WX MyTH (a A1 3TOro
Tpe6oBanocb HePeaKo
60 BECTU BOAY B 06X0A4,
60 BO3BOAMUTL BbICOKME
apoyHble noanopbl). OaHa
N3 PUMCKUX TPY6, AKBa
Mapuua, UMeeT [InHY
100 KM, Mexy TeM KaK npsMoe
paccTosiHWE MeXy ee KOHLa-
MW BABOE MeHbLuUe. [oncoTHu
KWUJIOMETPOB KAMEHHOM KITa[iKu
MPULLIOCH MPONOXKUTL U3-3a
HE3HaHWA 3IeMEHTapHOro 3aKo-
Ha GU3UNKK!
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=» KIMAKOCTM AGBAT... BBEPX!

O TOM, YTO KMAKOCTU AaBAT
BHW3, Ha HO cocyaa, 1 BOOK,
Ha CTEHKMW, 3HAIOT AaxKe Te, KTo
HUKOrAa He u3yyan GU3UKK.
Ho 4TO OHM AaBAT U BBEPX,
MHOIMe faxe He noJo3peBa-

4 TIpocToit crrocob y6epuThCH,
YTO XMAKOCTb AGBUT CHU3Y BBEpX

toT. O6bIKHOBEHHOE N1aMnoBoe
CTeKNo! nomoxeT yb6eamTbes,
YTO TaKoe AaBneHue AenNcTBu-
TeNbHO cyLlecTBYeT. BbiperkbTe
M3 MIOTHOIrO KAapTOHa KPYKOK
TaKunx pasmepos, 4TOObI OH
3aKpbiBan oTBEPCTUE TaMIMOo-
BOro ctekna. Mpunoxute ero

K KpasM cTekna 1 norpysuTe

B BOAY, KaK NOKa3aHo Ha
pUCYHKe. YTO6bI KPYXKOK He
oTnagan npu NorpyKeHuu, ero
MOHO NPUAEPKMBATb HUTKOK,
NPOTAHYTOM YEPES €ro LLeHTp,
WX NPOCTO NPUXKaTb NasbLEM.
Morpyaue cTekno go onpeje-
JIEHHOW rNy6UHbI, Bbl 3aMeTUTE,
YTO KPYKOK XOPOLLIO JEPHKHUT-
CSl U caM, HE NPUKMUMaEMbIN
HW JaBfeHWEeM nanbLla, HK
HaTS)KEHUEM HUTKU: ero noa-
nupaeT Boda, HagaBnueatowas
Ha Hero CHU3y BBepX.

Bbl MOXETE AaXe N3MepUTb BEIMUYUHY ITOMO JaBNEHUS.
HanvBaiTe 0CTOPOXKHO B CTEKJIO BOJY; KaK TOJIbKO YPOBEHb
ee BHYTPY CTEKNa NPUBIN3NUTCS K YPOBHIO B COCYAE, KPY-
YKOK 0TnafaeT. 3Ha4uT, AaBeHWe BObl Ha KPYMKOK CHU3Y
ypaBHOBeLWBAETCS JaB/IeHMEM Ha HErO CBEPXy CTos6a
BO/bI, BbICOTa KOTOPOro paBHa rMy6uHe KPy»Ka noj BoAoMK.
TaKoB 3aKOH [JaBNEHUSA XUAKOCTH Ha BCAKOE MOrpyXKeHHoe
Teno. OTciofa, Mexay NpoyYnM, MPOUCXOANT U Ta NnoTeps
BECa B MIKOCTAX, O KOTOPOW FOBOPUT 3HAMEHUTbIN 3aKOH

Apxumeaa.

LEro MOXHO CHATb CO CTAPOi KEPOCMHOBOW Namnbl. — [puM. pes.
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MmMes HECKONBbKO TaMMOBbIX CTEKON pa3Hon GopMbl,

HO C OAMHAKOBbLIMW OTBEPCTUAMM, Bbl CMOXKETE MpPO-
BEPUTb U APYroM 3aKOH, OTHOCSLLMICS K KUIKOCTAM,

a MMEHHO: AaB/IEHNE XMAKOCTM Ha AHO cocyaa 3aBUCUT
TOJIbKO OT M/OLWaAun Ha U BbICOTbI YPOBHS, OT GOPMbI

YKe cocyaa OHO COBEpPLUEHHO He 3aBUCUT. [TpoBepKa
6y[eT COCTOSATb B TOM, YTO Bbl MPOAENAETE ONMUCAHHbIN
cenyac onbIT ¢ pa3HbIMKU CTEKIAMM, MOrpyXKaa 1Ux Ha
OAHY 1 Ty }Ke rNy6UHY (4719 Yero Haao NpeaBapUTESIbHO
NPUKIENUTb K CTEKNAM BGyMaXKHble NMOJIOCKM Ha paBHOM
BbICOTE). Bbl 3amMeTHTE, YTO KPYXKOK BCSAKMM pas byaeT
oTnagatb NPy O4HOM U TOM e YPOBHE BOAbl B CTEK/IAX
(CM. PUCYHOK). 3Ha4YM1T, AaBeHNE BOASHbIX CTONGOB
pasaMyHON GOPMbl OAMHAKOBO, EC/IN TOJIbKO OAUHAKOBbI
MX OCHOBaHMWe U BbicoTa. O6paTtuTe BHUMaHWE Ha To, YTO
3[0€eCb BaXKHa UMEHHO BbICOTa, a He A/IMHa, NMOTOMY 4YTO
INTMHHBIN HAKNOHHbIN CTONG AABWT Ha AHO COBEPLUEHHO TaK
e, KaK 1 KOPOTKUIM OTBECHbIM CTO6 OAMHAKOBOW C HUM
BbICOThI (NMPW paBHbIX NJoWwansx OCHOBaHUM).

A AAaBAeHME XMAKOCTY HO AHO COCYAO 3UBUCHUT TOABKO OT IAOLIGAM AHOA
¥ BBICOTBHI YPOBHS XUAKOCTM. HO PUCYHKE NOKA3AHO, KAK MPOBEPUTH
3TO NMPABUAO



=>» YTO Taxenee?

Ho Hu T, HK Apyroe He BEpHO:
o6a Beapa MMeoT OANMHAKOBLIN
Bec. Bo BTopom Beape, npaBaa,
BO/Jbl MEHbLLE, HEXENN B Nep-
BOM, NOTOMY 4TO NiaBatowWwni
KYCOK [iepeBa BbITECHSET HEKO-
TOpbIN ee 06beM. HO Mo 3aKoHy

I'naBa 5. CBOMCTBA XMAKOCTEN U I'A30B

nnaBaHUs BCSIKOe MnaBatollee
Teno BbITECHAET CBOEW Morpy-
YXEHHOM YacTbl0 POBHO CTOMbKO
XUOKOCTH (NO BECY), CKONTIbKO
BECUT BCe 370 Teno. BoT noyemy
BECbl M JOJIKHbI OCTaBaTbCHA

B paBHOBECHMW.
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PeunTe Temnepb APYryIo 3apauy. I cTaBaio

HA BeChbI CTAKAH C BOAOM U PAAOM KAAAY
rupbKy. Koraa Bechbl YPABHOBEILIEHBI I'UMPSIMU
HA YAllKe, 1 POHSIO 'MPbKY B CTAKAH C BOAOW.
YTo capenaeTcsa ¢ BecaMu?

YpoBeHb BOABI, KOTOPEIL CTAA b -

YpoBeHb BOABI, KOTOPLIA OBIA P

X

& 7]

o 3akoHy ApxvMef[a rMpbKa B BOJe CTaHOBUTCH Nerye,
yeMm Oblna BHE BoAbl. MOXKHO, Ka3anochk Obl, 0XXKAaTb,
YTO YalllKa BECOB CO CTakaHOM noagHMMeTcs. Mexay
TEM B IENCTBUTENIbHOCTU BECHI OCTAHYTCS B paBHOBE-
cun. Kak 310 06bACHNUTL?

[MpbKa B CTaKaHe BbITECHM/A YacTb BOAbl, KOTOpas
OKasasacb Bbllle NepBOHaYaNbHOro YpoBHS; BCiead-
CTBME 3TOr0 yBENMYMBAETCS AaBlieHWe Ha AHO cocyaa,
TaK 4YTO AHO UCMbITbIBAET AO6ABOYHYIO CUITY, PABHYIO
noTepe Beca rmpbKown.
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-» EcTecTBeHHOI GOPMA XKUAKOCTH

Mbl NPUBBLIKAK lymMaTb, YTO UAKOCTU HE UMEIOT HUKAKOW COOCTBEH-
Hov GopMbl. ATO HeEBEPHO. EcTecTBEHHaa popMa BCAKOMN HUOKO-
CTM — wap. O6bIYHO CUMa TAKECTU MELLIAET UAKOCTU NPUHUMATL
3Ty GOPMY, 1 KUAKOCTb MO0 pacTeKaeTCd TOHKUM CNOEM, eC/n
pasnuTta 6e3 cocysa, NMM60o e npuHuMaeT bopMmy cocyaa, ecnu
HanuTa B Hero.

Haxoascb BHYTPY APYron XUAKOCTU TaKOoro Xe yaenbHOoro Beca,
MAKOCTb MO 3aKOHY ApxMMe[a TepsieT CBOW BeC: OHa C/IOBHO HU-
4ero He BECUT, TAXKECTb Ha Hee He IENCTBYET — U TOrfa UAKOCTb
NPUHUMAET CBOIO eCTECTBEHHYIO, LIapoobpasHyto dopmy.

lMpoBaHCcKoe Macno nnasaet

B BOJe, HO TOHET B cnupTe.

MO}KHO NO3TOMY MPUrOTOBUTb

TaKylo CMecCb M3 BOAbl M CNKpTa,

B KOTOPOW Macno cobupaetcs

B WIap, KOTOPbIM HE TOHET U He

BcnabiBaeT (onbIT MnaTo) (cMm.

pUCYHOK). BBeasa B aTy cmecb

HEMHOro Macna nocpeacTBoM » Omerr IaaTto
wnpuua, Mbl YBUAUM CTPAHHYIO

Bellb: Macno cobupaeTcs B 60MbLUYIO KPYIYt0 Kanito, Kotopas
He BCMN/bIBAET U HEe TOHET, @ BUCUT HEMOABUKHO?.

OIBIT HAAO IIPOASABIBATH TEp-
[IEAVBO ¥ OCTOPOXHO, MHAYEe
TIOAYYMUTCH HE OAHO BGOABIIAL
KQIAY, O HECKOABKO IIIAPMKOB
rioMeHbIre, Ho 1 B TOKOM BUAE
OINBIT AOCTATOYHO MHTEPECEH.

1 Y106kl hopMa LWapa He Kasanacb UCKaXKEHHOM, HYKHO NPOU3BOAWTL OMbIT
B COCYAE C MI0CKMMM (He BbIMYyK/bIMK) CTEHKaMK UK B cocyae Ntobon Gopmbl,
HO MOCTaB/IEHHOM BHYTPU HanoJIHEHHOr0 BOAOM COCyfia C NIOCKUMU CTEHKaMMU.



EcrecTBeHHAOS GOPMA KMUAKOCTH 111

3710, 0AHaKOo, ele He Bce. [ponycTnB Yepes LIeHTP Kua-
KOro MacnsiHoro wapa AAMHHbIN AePEBAHHbIN CTEPKEHEK
WIIX MPOBOJIOKY, BpaLatoT UX. MacnsaHbIW Wwap NnpuHUMaeT
y4yacTue B 3TOM BpalleHun. Mo BAnsH1MeM BpaLleHus
Lap Ha4YMHaeT CHa4vana CrLwWmMBaTbLCS, a 3aTeEM Yepes
HECKOJIbKO CEKYH[ OTAENSET OT cebs KoJbLo. Pa3pbiBasch
Ha YacTH, KOMbLIO 3TO 06pasyeT He 6eCHOPMEHHbIE KYCKH,
a HOBblE lWapoobpasHble Kamnjiu, KoTopble NPOLOJIXKAOT
KPYXKUTbCH OKONO LeHTPanbHoro wapa.

EcAu MAcCAsHBIA M
map B COMUPTE
6LICTPO BPALIATH

C IOMOLIbBIO
BOTKHYTOTO B HEro
CTEepPXEeHbKd,

OT LIAPA OTAEAIeTCH
KOABLIO

ONBIT VAQETCS AyYIE, €CAU
HACAAUTD HA OCb HEOOABIIION
CMOYEHHBII MACAOM KAPTOH-
HBIJ KPYXKOYEK, KOTOPHIN BECh
OCTABAACS OBl BHYTPY LIAPA.
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BnepBble 3TOT NOYYUTENbHbIR ONbIT
npoussen 6enbrMNcKnin GuUank

K. Mnato. 3aecb onuncaH onbIT MNna-
TO B €ro Kiaccuyeckom Buae. lopa-
300 fierye v He MeHee NoyyYnTeNbHO
Npov3BECTH €ro B MHOM Buae. Ma-
JNIEHbKWI CTaKaH cnoflacKkuBatoT BO-
[l0M, HAaNOJIHAIOT NPOBAHCKUM MacioMm
W CT@BAT Ha AHO 6ONbLLOr0 CTaKaHa;

B NOCNEeAHWI HanMBaloT OCTOPOXKHO
CTOJIbKO CNMPTA, YTOObLI MaNeHbKUI
CTaKaH 6bl1 BECb B HEIO NMOTPYXKEH.
3aTtem no cTeHKe G0/bLIOro CTakaHa U3 o Ynpomenue

JIOXEYKM OCTOPOIKHO 0/MBaAIOT MOHEM- onsita Ilaaro

Hory Boay. [NoBepxHOCTb Macna B Ma-

JIEHbKOM CTaKaHe CTaHOBWTCS BbIMYKIOM; BbINMYKNOCTb MOCTEMNEH-
HO BO3pacTaeT M Mpu OCTAaTOYHOM KONMYecTBe NOAIMTON BOAbI
NnoaHMMaeTCs U3 CTaKaHa, 06pa3ys Wap A0BOJIbHO 3HAYUTENb-
HbIX Pa3MepoB, BUCALLUIA BHYTPU CMECU CUpPTa U BOAb.

113 apyrux uarocten yno6eH opToToNyMaNH — TEMHO-KpacHas XWAKOCTb;
npu 24 °C oHa UMeeT TaKylo Xe NIOTHOCTb, KaK W cofleHast BoAa, B KOTOPYO
W MOrpYy*KatoT OPTOTONYUAMH.
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[ToueMy APOOB Kpyraag”?

Mbl FOBOPMAKX O TOM, YTO BCSIKas XKua-

KOCTb, 0CBOOOKAEHHAs OT AEUCTBUSA

TSXKECTH, NPUHMUMAET CBOO ECTECTBEHHYIO

dopmy — wapoobpaszHyto. Ecnn BcnomHuTe

CKa3aHHOE paHblle 0 HeBECOMOCTU Najatowwero

Tena v NPUMeETE B pacyeT, 4TO B CaMOM Havase na-

JIEHWUA MOXKHO NpeHebpeyb HUYTOXKHbBIM CONMPOTUBEHWEM BO3ayxal,
TO cO06pasunTe, HYTO NafatoLime NOPLIMM UAKOCTU TaKKe A0SIHKHbI
npUHMMaTb GOpPMY LAPOB. M AENCTBUTENBLHO, NadaloLLmMe Kanaum
[0XO8 MeoT GopMY LLIAPUKOB.

ApPOBGUHKM — He YTO MHOE, KaK 3acTbIBLUWE Kan/u pacnias-
JIEHHOrO CBMUHLLA, KOTOPbIV NPY 3aBOACKOM CNOCO6€e N3roToB-
JIEHMA 3aCTaBASAOT NajaTb KanasaMu ¢ 60/bLLION BbICOTbI B XO-
JIOAHYIO0 BOAY: TaM OHM 3aTBepaeBatoT B GOpMe COBEPLUEHHO
npaBuWbHbIX LIAPUKOB.

Otnutaa opobb Ha3biBaeTcsa 6alleHHON, MOTOMY YTO MpwU
OT/IMBKE €€ 3acTaBASAOT NafjaTb C BEPXYLIKN BbICOKOM
Apo6onuterHon 6alwHu. bawHn gpo6oanTenHOro 3aBoaa
(CM. pPUCYHOK) — METaNIMY4ECKON KOHCTPYKLIMK U AOCTUratOT
B BbICOTY 45 M; B caMOM BEPXHEN YacTK pacrnofaraeTcs n-
TeMHoe NomeLlleHue ¢ NnaBuibHbIMU KOT/IaMU, BHU3Y — 6aK
¢ Boaow. OtimMTas Apo6b NOMNEHKMT ellle COPTUPOBKE M OTAESKE.
Kannsa pacnnaBneHHOro CBMHLA 3aCTbiBA€T B APOOUHKY eLle
BO BpeMSs NageHus; 6aK ¢ BOOAOW HyXKEH NULlb ANg Toro, 4to-
6bl CMAMYUTb Yaap APOO6UHKK NpY NafeHnn U NpeaoTBpaTUTb
UCKaxeHue ee WapoobpasHon dopmbl. (Apobb AMamMeTpoOM
60/iblie 6 MM, TaK Ha3blBaeMasi KapTeyb, U3roTOBASETCS
MHaye: BbIpyOKOM N3 MPOBOIOKN KYCOYKOB,

NOTOM OBKaTbIBAEMBbIX.) m

1,£I,0)+<,qub|e Kanan onycKaloTCca YCKOPEHHO TOJIbKO B CaMOM Hadane nageHusd;
yXe MPUMEPHO KO BTOPOK MOIOBUHE NEPBOM CEKYH/bI MafeHNs yCTaHaB-
JIMBaETCH paBHOMEPHOE ABUXKEHWUE: BEC Kal/iv ypaBHOBELIMBAETCA CUON
COonpoTMBNEHNA BO3AYyXa, KOTOPas BO3PACTaET C POCTOM CKOPOCTHU Kanu.
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«bEe3N\OHHBIN» ODOKAA

BbI HaOAMAM BOABI B 60KaA AO KpaeB. OH ITOAOH.
, Bosae 60KaAa AeXAT 6yAABKM. MOXET 6BITh,
H AASI OAHOM-ABYX 6YAABOK ellle HAaMAEeTCA MeCTO
B 6oxkane? ITonpobyiiTe.

HauyHuTe 6pocaTb 6ynaBku KW ynanu Ha HO — YPOBEHb

W cumTanTe nx. bpocaTtb Hago BOAbl OCTa/IC HEU3MEHHbIM.
OCMOTPUTENBbHO: 6e- P\ [JecaTtb, ABaaLaTh,
PEeXHOo norpyxamnte ! TpuauaTb 6ynaBoOK...
ocTpue B BOAy HHMOKOCTb He Bbl-

1 3aTeM OCTOPOXK- nuBaetcs. MaTtbae-
HO BblMycKanTe CAIT, LWeCcTbhecT,
6ynaBKy U3 PYKH, cembpecsT... Lenas
6e3 ToNl4Ka Unu COTHS BynaBoOK fe-
JaBNeHusl, YToObI WUT Ha aHe, a Boaa
COTpsICEHUEM He 13 60Kana Bce elle
pacniecKkaTtb BOAy. He BblAnMBaeTcs (CM.
OpnHa, aBe, Tpu 6ynas- PUCYHOK).

QJ %%0

Bofa He To/IbKO He BbINnach, HO Jaxe U He NoAHSANach
CKONbKO-HUOBYAb 3aMeTHbIM 06pa30oM Hag Kpasmu. lNpo-
JomKanTe fo6aBnsaTb 6ynaBKU. BTopas, TpeTbs, YeTBepTas
COTHS1 6ynaBOK 04yTUIach B COCYle — W HW OfHa Kanns

He nepenuniacb Yepes Kpaw; HO TeENepb yXKe BUAHO, KaK
NOBEPXHOCTb BOAbI B3AyNnacb, BO3BbIWAACh HEMHOIO Haz
Kpasmu 6oKana. B aTom B34yTun B padrajka HEMOHATHO-
ro siBfeHus. Boga mano cMaynBaeT CTEKIIO, ECIN OHO XOTH
HEMHOr0 3arpA3HeHO XUPOM; Kpas e 6oKasa, KaKk 1 BCs
ynotpebnsgemas Hamu nocyaa, HEM36eXXHO NOKPbIBAKOTCH
cnefamu XXupa oT MPUKOCHOBEHMS MabLEB.
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He cmayvBasd Kpaes, BoAa, B COTHM pa3 MeHbLUe BTO-
BbiTECHAEMas 6ynaBKamu poro, 1 OTTOro B MOJIHOM
n3 60Kana, o6pasyer 60Kane MOXeT HanTUCb
BbINYKNOCTb. B3aytue MECTO elle AN HECKONbKUX
HEe3Ha4yuTesIbHO Ha rnas, COTeH 6ynaBoOK. HYeMm Wwunpe

HO €C/i1 Bbl BblYUCNTE nocyna, Tem 60sblie 6ynaBoK
06beM oaHOM 6ylaBKu OHa cnocobHa BMECTUTb,

W CpaBHUTE €ro ¢ 06b- NOTOMY YTO TEM

€MOM TOW BbINYKJIOCTH, 6onblue 06b-

€M B34yTu4.

KOoTOopas cferka B3aynachb
Hag Kpasamu 6okKana, To ybe-
IUTECb, YTO NEPBbIN 0O6bEM

CpenaeM AAS ICHOCTU IIPUMED-
HBIV TTOACYET. AAMHA OYAQBKY —
OKOAO 25 MM, TOAIMHA €e —
05 MM. O6BEM TAKOTO LIMAVHADPA
HETPYAHO BEIYMCAUTD IO U3BECT-
HOM GOpPMYAE TEOMETPUN (%):
OH paBeH 5 MM°. BMecTe C rOAOB-
KO ob6beM OGYAQBKM HE IIPEBHI-
maeT 5,5 MM,

Tenepb nojacyMTaem o6bemM BOASHOMO C/0s, BO3BbILIAOLLLE-
rocsi Hag Kpasimu 6okana. JuameTtp 6okana 9 cm = 90 Mm.
nolwaab TaKoro Kpyra paBHa okono 6400 mm3. Cuutas,

YTO TOJILMHA NOAHABLUEr0oCcs /109 TONbKO 1 MM, UMeeM ans
ero o6bema 6400 Mm3 — 3T0 Gonblie 06bema GynaBKU

B 1200 pas. [ipyrumun cnoBamu, NOAHbIM 60Kan BoAbl MOXKET
NpUHATH eLlle cBblwe 1000 6ynaBok! N aencTBUTENBHO, OCTO-
POXHO onycKas 6ynaBKW, MOXHO MOrPYy3UTb UX LIENYIO ThiCSAYY,
TaK 4TO AN rNa3 OHW C/IOBHO 3alMMYT BECb COCYA M ByayT Aarke
BbICTyNaTb Haf €ro KpasMu, a BoAa Bce-Taku elle He 6yaeT
BblIMBATbCH.
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=» AIOOOIIBITHASY OCODEHHOCTD
KEePOCHHA

KoMy npmxoannocb MMeTb
[e/10 C KEPOCUHOBOW JlaM-
now, TOT, BEPOSITHO,
3HaKOM C AocaHbIMKU
HEOXWAaHHOCTAMM,
06ycnoBneHHbIMU
0J1HOM 0COBEHHO-
CTblO0 KEPOCHKHA.

Bbl HanonHsete
pesepByap, BbITU-
paeTe ero CHapy*u
[l0cyxa, a Yyepes yac
HaxoauTe ero cHoBa
MOKPbIM.

[eno B TOM, 4TO Bbl HefloCTa-
TOYHO MNOTHO 3aBUHTUNIU
ropesnKy U KEpOCHH,
CTPEMSICb pacTeybes
no CTeKJ1y, BbINON3
Ha HapyKHyto
NMOBEPXHOCTb
pesepByapa. Ecnu
Kenaete orpagutb
cebs oT NogoOHbIX
CIOpPMpU30B, Bbl
[OMIKHbI BO3MOXHO
nnoTHee 3aBUHYMK-
BaTb ropesnky.

3Ta non3y4yecTb KepocrMHa BeCbMa HEMpPUATHbIM 06pa-
30M OllyLIaeTcs Ha cyaax, MallMHbl KOTOPbIX MOTPE6GAAIOT
KEpPOCUH (Mn HedTb). Ha Nnogo6HbIX cyaax, eCin He npu-
HSATbI Mepbl, NOJIOKUTEIbHO HEBO3MOXHO NEPEBO3UTb
HWKaKWe TOBapbl, KDOME KepocuHa Uan HedTH, MOTOMY YTO
WOKOCTW 3TH, BbIN0N13as U3 6aKoB YePES3 HE3aMETHbIE
CKBaXXWHbI, PAaCTEKAIOTCH HE TONIbKO MO METAN/IMYECKOM
NOBEPXHOCTU cammx GaKOB, HO MPOHMKAIOT BCOaY, AaXKe

B OJIeXKAy NaccaxunpoBs, cooblian BceM npegmMeTam cBom
HencTpebumbl 3anax. MNonbITKKM 60pOTbCA C 3TUM OCTaloT-
Cs1 YacTo 6e3pe3yibTaTHbIMU.

1Ho, 3aB1HYKBAS rOPENKy Harnyxo, He 3abyabTe NPOCNEANTbL 3a TEM, HTOGbI
pesepByap He 6bl HaMUT 0 CaMbIX KpaeB: KEPOCUH MpW HarpeBaHuu
paclwmpseTcst 4OBOSbHO 3HAYUTENBLHO (OH yBENUYMBaETCA B 06bEME Ha Je-
CSATYIO 0110 NPU NMOBbILWEHUM TeMnepaTypbl Ha 10 °C), 1, 4ToGbl pe3epByap
He JI0MHY/, HEO6XOANMO OCTaBWTb MECTO A/t PaCLIMPEHUS.
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AHIAUACKMUIA IOMOPUCT AK. AXepoM He OYeHb
IIpeyBeAMYMBAA, KOTAQ B [TOBECTH «Ipoe

B OAHOM AOAKE» PACCKA3BIBAA O KEPOCUHE
cAepyiolee:

¢ He 3Halo BelllecTBa, 60/1ee cnoco6HOro Npoca-
YnBaTbCA BCIOAY, YHEM KEPOCKUH. Mbl AeprKanu ero Ha
HOCY JIOAKM, @ OH OTTy[a NPOCOYUIICA Ha APYron KOHeLl,
nponuMTaB CBOMM 3anaxom Bce, YTO nonaganocb emy
no nyTtu. NMpocavymMBasicb CKBO3b 06LLMBKY, OH Kanan
B BOZY, NOPTWUN BO3AYX U HEGO, OTPaBNSAN KNU3Hb. MHOT-
[1a KEPOCMHOBLIN BETEP AyN C 3anaja, MHOrAa ¢ BOCTO-
Ka, a MHOWM pa3 3TO Obl/l CEBEPHbLIM KEPOCUHOBLIM BETEP
WNN, MOXKET BblITb, IOXHbIW, HO, NPWUETaN /It OH U3
CHEXHOM APKTUKM UK 3apoXKaasicsl B MeCKax nycTbl-
HW, OH BCEraa AOCTUras Hac, HacbllLEHHbIM apoMaToM
KepocuHa. o Beyepam 3To 6/1aroyxaHue YHUYTOXKasno
npenectb 3aKara, a lydn mecsLa NooKUTEbHO UCTO-
Yyasiu KEPOCUH... lNprBaA3aB NOAKY y MOCTa, Mbl MOLLIN
NporynsaTbCa No ropoay, HO YXKacCHbIM 3anax npecneno-
Ba/l Hac. Kazanock, BeECb ropoj 6b11 UM NPOnUTaH.

(Ha camom gene, KOHEYHO, MPOMNUTAHO ObII0 UM LB
naaTbe NyTelecTBEHHMUKOB.)

i
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CnocoGHOCTb KePOCUHa CMa4ynBaTh HapPYKHYIO

NOBEPXHOCTb pPe3epByapoB nojana noBoj K Henpa-

BW/IbHOMY MHEHMIO, GYATO KEPOCUH MOXKET MPOHU-

KaTb CKBO3b METabl U CTEKIIO. - -
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=» Kormenka, KOTOpas B BOAS HE TOHET

Takas KonerkKa cyllecTByeT He
TOJIbKO B CKa3Ke, HO U B Aen-
CTBUTENBLHOCTU. Bbl y6eantechb
B 9TOM, €C/IM NpoAenaeTe
HECKOJ/bKO JIErKO BbIMOHU-
MbIX OMNbITOB. HauyHem ¢ 6onee
MEJIKUX NPeAMEeTOB — WrOJIOK.
KaeTcs HEBO3MOXHbIM 3acTa-
BWTb CTabHYIO UMy NNaBaTb Ha
NOBEPXHOCTU BOAbI, @ MEXIY

<4 WUraa, naaBamolas
B BOAe

TeM 3TO He TaK TPYAHO caenaThb.
[onoxute Ha NOBEPXHOCTb
BOJbl TOCKYTOK NanupoCcHOM
6ymaru, a Ha Hero — cosep-
LIEHHO CYXYIO UrofiKy. Tenepb
OCTaeTCs TO/IbKO OCTOPOXKHO
yaanuTb nanupocHyto ymary
n3-nof urnbl. [lenaercs aTo TakK:
BOOPYXKMBLUUCH APYrON UrNon
nnu 6ynaBKoWM, C/ierka norpy-
YaloT Kpas JIOCKYTKa B BO4Y,
NMoCTeNneHHOo NoaxXoas K cepe-
[IMHe; Korfia IOCKYTOK Becb Ha-
MOKHET, OH ynajeT Ha AHO, urna
e 6yaeT npoaosiKaTb nnaBaTb.
C nomoulblo MarHmTa, NnoaHo-
CUMOTO K CTEHKaM CTaKaHa Ha
YPOBHE BOJbl, Bbl MOXKETE Aaxe
yrnpaBnsATb ABUKEHUEM 3TON
nnaBatollen Ha BOJe UIMbl.

¥ Paspes urabl (2 MM TOAILUMHBI) M TOYHAs popMa yraybaeHus
Ha BoAe (YBeAMYEHO B 2 pasd)
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[pn N3BECTHOM CHOPOBKE MOXHO 060MTUCH M 63
nanuMpocHon 6ymaru: 3axBaTvB UMy NanabLamMu no-
CpeAunHe, YpOHUTE ee B FOPU30HTAIbHOM MOIOXKEHUN
C He6O0/bLUIOWM BbICOTbI Ha MOBEPXHOCTb
BOJbI.

BmecTo nrnbl MOXKHO 3aCTaBUTb
nnaBaTb 6ynaBKy (TO U apyroe —
He ToJile 2 MM), IEFKYIO NMYroBu-
Ly, MENKKE NNOCKNE MeTanimye-
CKMWe npeaMeThl. HanoB4YmBLIKCH
B 3TOM, NOMNpPo6yMTe 3acCTaBUTb
nnaBaTb U KOMEWNKY.

e
.
[MpuymMHa nnaBaHWa 3TUX METaNIMYECKUX Npes- _l
METOB — BOJa NJ10X0 CMavymMBaeT MeTa, Nobbl- [ &
BaBLWM B PyKax U NOTOMY NMOKPbITbIA TOHYaNLWKUM J
cnoem upa. OTTOro BOKPYr nnaBatoLen Uribl Ha €
NOBEPXHOCTU BOAbI 06pa3dyeTcs BAaBIEHHOCTb, c _I
€e MOXHO Jaxke BuaeTb. [loBepxHOCTHasA nieHKa
YWUOKOCTU, CTPEMSACH PacnpiMUTLCS, OKa3blBaeT l _I
[laBfieHe BBEPX Ha UMYy U TeM NOALEPKUBAET €e.
[opaep>XnBaeT Urny Takxe U BblTallkKnBatoLwas [ & -I
cuia XMAKOCTU COrNacHO 3aKOHY NnaBaHus: urna _l
BbITaJIKUBAETCH CHU3Y C CUJIOW, paBHOW BeCy BbITe- e
CHEHHOM elo BoAbl. Bcero npole no6mutbca nnasa- _I
HWA UTbl, ECIU CMa3aTb €€ Mac/iOM; TaKylo Uriy ¢
MOXHO NPSIMO KacTb HA NOBEPXHOCTb BOAbI, U OHA _|
He NOTOHET. €
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=» Bopd B pelieTe

OKa3sblBaeTcsl, HOCKUTb BOAY

B pelleTe BO3MOXHO He TOIbKO
B CKa3Ke. 3HaHue GU3NKH
NMOMOMET UCMOJIHUTb TaKoe
K/lacCUMYEeCKM HEBO3-
MOXHOoe Jieno.

Ans atoro
HaJ0 B35iTb oS
A Zo2e N0,
NpPOBOJIOY- ‘,0,0,;,~
> > >
HOoe peLleTo :.’.:.:
oKono 15 cm e el
- g
B nonepeu- SOOOE
HWKE 1 C He e

CNULLKOM Men-
KUMU A4ernKamMu
(OKOMI0 1 MM) U OKY-

HYTb €ro ceTKy B pacTonneH-
HbI NnapaduH. 3aTeM BblHYTb
peLeTo u3 napaduHa: npo-

IToueMy xe
BOAOQ He
IIPOAMBAETCA?

T'aaBa 5. CBOMCTBA XMAKOCTEM U TA30B

BOJIOKa OKaXKeTCs MOKPbITON
TOHKMM cnoem napaduHa, egsa
3aMeTHbIM AN rnas.
PeweTto octanock pewetom —
B HEM €CTb CKBO3Hble
0TBEPCTUS, Yepe3
KOTOpble CBOGOAHO
npoxoauT 6ynas-
Ka, HO Tenepb Bbl
MOXeTe B O6yKBaJlb-
HOM CMbIC/IE CrioBa
HOCWUTb B HEM BOAY.
B TaKkom pelue-
Te yaepXuBaetcs
[OBOJ/IbHO BbICOKWUI CNOM
BOZbl, HE MPONNBAsSAChb CKBO3b
AYENKN, HAO TOSIbKO OCTOPOXK-
HO HaNWTb Boay M obeperaTb
peLleTo OT TOSTYKOB.

\d

’
0' ‘\

.

0':0
N4

\S

*
\ ]

loTomy 41O, HE CMa4vunBas napa-
dUHa, oHa 06pasyeT B A4enKax
pelueTa TOHKWE NEeHKK, obpa-
LEeHHble BbINYKJIOCTbIO BHK3,
KOTOpbIE U YAEPXKUBAIOT BOAY.

A IloueMy Bopd He BBIAMBAETCS M3 NAPAOMHMPOBAHHOIO pelieTda
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Takoe napaduHMpoOBaAHHOE PELLETO MOXHO MOJIOXKUTb Ha BOAY,
1 OHO GyaeT AepyKaTbCs Ha HEN. 3HAUYUT, BO3MOXHO He TOIbKO HO-
CUTb BOAY B peLleTe, HO 1 N1aBaTb Ha HEM.

3TOT NapafoKcanbHbIM OMNbIT 06bACHAET P 06bIKHOBEH-
HbIX ABMIEHWUI, K KOTOPbLIM Mbl YEPECHYP MNPUBbLIKIN, YTOObI
3ayMblBaTbCs 06 MX NpuynHe. CMoneHre 604EK U NIOJOK,
cMa3biBaHKWe caioM NPo6OK M BTY/IOK, OKpallMBaHWe
Mac/iTHOM KpacKow 1 BOOGLLLE MOKPbITUE MaCNSHUCTbIMK
BELLLECTBAMU BCEX TEX NPEAMETOB, KOTOPbIE Mbl XOTUM
caenaTtb HEMPOHULLIAEMbIMU A1 BOAbI, @ TAKXKe npope-
3WHUBAHWE TKAHEN — BCE 3TO HEe YTO MHOE, KaK U3ro-
TOBJIEHME pelleTa BPoAe cenyvac onncaHHoro. Cytb aena
M TaM M TYT OHa U Ta XXe, TONbKO B C/lydae C peLleTom oHa
BbICTYNa€eT B HEOGbIYHOM BUE.
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=>» [leHa HA cAYXOe TeXHUKM

OnbIT N1aBaHWA CTanbHOM UIJbl U MEAHOW MOHETLI Ha BoAe
MMEET CXOACTBO C ABAEHUEM, UCMONb3YEMbIM B FOPHO-Me-
TanIyprmyecKomn NpomMblLLIEHHOCTH A1 060ralleHus pya, To
€CTb A/19 YBE/IMYEHUSA COAEPKAHUSA B HUX LlEHHbIX COCTaB-
HbIX YacTeN. TEXHMKa 3HAET MHOIo CNoco60B 06oralleHns
pyZ4; TOT, KOTOPbIM Mbl cerM4yac Mmeem B BUAY U KOTOPbIM
Ha3biBaeTca dnoTtaunen, — Hanbosee AENCTBEHHbIN, OH
YCMNELIHO NPUMEHAETCS Aarke B TEX CayvasnX, Koraa Bce
OCTa/IbHbl€ HE AOCTUratoT LIENN.

LA A8 8440




CywHocTb ¢pnoTaLmm (To ecTb
BCM/bIBaHMS) COCTOUT B crneay-
towemM. TOHKO n3MenbyeHHas
pyAa 3arpykaetcs B 4aH C BOAOWM
W MacCNAHUCTbIMM BELLECTBAMMU,
KOTOpble CNOCO6HbLI 06BONa-
KMBaTb YacTuLibl MONE3HOI0
MUHepasna TOHYanLWMMK NeHKa-
MM, HE CMa4YnBaeMbIMU BOAOW.
CMeCh 3HEPrnyHO nepemelLu-
BaeTCH C BO34yxoM, o6pa3sys
MHOX€ECTBO MeSibY4anLLmnX
ny3blPbKOB — MeHy. [pu 3ToM
4yacTULbl NONIE3HOr0 MUHepana,
06/1e4EHHbIE TOHKOW MaCNsHK-
CTOM NSIEHKOM, MPUX0as B COMNPMU-
KOCHOBEHME ¢ 060/104KON BO3-
JYLWHOro ny3blpbKa, NpUcTatoT

K HEW M MOBMCAlOT Ha Ny3blpbKe,
KOTOPbIM U BbIHOCUT MX BBEPX,
KaK BO3ayLLUHbIV WWap B aTMO-
cdhepe nogHUMAaET roHAoNY (CM.
PUCYHOK). HacTuLbl e nycTom
nopoapbl, He o6e4eHHble Macns-
HUCTbIM BELLECTBOM, HE NPU-
CTaloT K 060104Ke U ocTatoTes

B KMAKOCTWU. Hago 3aMeTuTb,
YTO BO3YLIHbIM Ny3blPEK MNeHbl
ropasno 6o/bliue No 06bemy,

[lena Ha cAyx6e TeXHUKU 123

¥ Kaxk nmpoucxopAuT daorauus

HeXenn MUHepanbHas Yactuua,
W MaBy4YeCTb ero AocTaToyHa
NS yBNeYeHus TBEPAON Kpy-
NMUHKK BBEPX. B MTOre yactmupl
Nnone3Horo MMHepana noyTu Bce
OKa3blBaloTCA B NEHe, NMOKpbIBa-
tOLLLEV KMAKOCTL. [1eHY CHUMatOT
W HanpaBAgtoT B JafbHENLLYIO
06paboTKy — AN15 NONYYEHUS
TaK Ha3blBAEMOrO KOHLIEHTpaTa,
KOTOPbIN B AECATKKU pa3 6oraye
NosIe3HbIM MUHEPASIOM, HEXKENN
nepBoHavanbHasa pyaa.

TexHuKa ¢pnoTaumm paspaboTa-
Ha TaK TWaTeNbHO, YTO Haae-
*alwmm nogéopom npumMeLL -
BaEMbIX }WOKOCTEN MOXKHO
OTAENNTb KaXKAblM NOME3HbIN
MWHEepan oT NycTon nopoabl
no6oro cocrasa.

K camol ngee dnotaumm npuBena He Teopus, a BHU-
MaTenbHoe HabnogeHue cnydyanHoro dakTa. B KoHue
XIX BEKa amepuKaHcKas yuutenbHuLa (Kappy 9B8epcoH),
CTUpas 3arpsi3HEeHHbIE MacioM MELLKKW, B KOTOPbIX Xpa-
HUCA paHblle MedHbIV KoyeaaH, o6paTnia BHUMaHWe
Ha TO, YTO KPYMWHKKW KoflYeaaHa BCM/bIBAOT C Mbl/IbHOM
NneHon. 3TO U MOCAYXKMNO0 TOTHKOM K Pa3BUTHIO cnocoba

dnotauuu.
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=» MHUMBI BEYHBIV ABUTATEAD

B KHUrax uHoraa onucolBaeTcs
B KayeCTBe HaCTOoSLLErO BeY-
HOro ABuratens Nnpuéop Takoro
YyCTPOMCTBA: Macno (uiv Boaa),
HanuToe B cocyf, NogHUMaeTcs
GUTUNAMM cCHavYana B BEPXHUI
cocyg, a oTTyaa Apyrumu GuTu-
MU — elle Bbllle; BEPXHUI
cocyq UMeET xenob ans

CTOKa Macna, KoTto-

poe najaeT Ha

NnonaTtku Koneca, NpuBoas ero
BO BpalleHue. CTeKllee BHU3
Mac/10 CHOBa NOAHUMAaEeTCs No
GuUTUNAM 0O BEPXHEro cocyaa
(CM. PUCYHOK, BHM3Y). TaKnm
o6pas3om, CTpyst Macna, CTeka-
loLLLas Mo enobKy Ha Kosneco,
HW Ha CEKyHAy He npepbiBaeTcy,
1 KONeco BEYHO
[IOMKHO HaxoanTbCA
B ABUXKEHWW...

A HeocymiecTBUMAs BePTYIIKA
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3T0 MOXHO CO06pa3nTb, BIPOYEM, U HE MPUCTYNas K U3ro-
TOBJIEHUIO BEPTYLLKK. B camom fene, novemy nsobperatesb
[YMaeT, 4TO Macno JO/MKHO CTeKaTb BHU3 C BEPXHEW, 3arHy-
TOM YacTu GuTMna? KanunnspHoe NpuTsxKeHWe, Mpeoaosies
TSYKECTb, MOAHSANO0 XUAKOCTb BBEPX MO GUTUIIO; HO BEAb

Ta Xe NPUYMHa YAEPKUT XKUAKOCTb B MOPax HaMOKLUEro
duTUNS, He faBasi el KanaTb ¢ Hero. Eciv gonycTuTb, 4To

B BEPXHWM COCYA HaLLE MHUMONM BEPTYLLKK OT AEUCTBUS
KanWAISPHbIX CUT MOXKET MOMACTb XMAKOCTb, TO Hajo ByaeT
NPU3HaTb, 4TO Te e GUTUIK, KoTopble ByATO Gbl AOCTABUAN
€e Clofa, CaMu e 1 nepeHecnn 6bl ee 06PaTHO B HUMKHUN.

- ————.

3TOT MHUMbI BEYHbIN ABU-
ratefnb HanoMWHaeT Apyryto
BOASHYIO MalUWHY BEYHOIO
ABUXEHUS, NPUAYMaHHY0
euwe B 1575 r. MTANbSAHCKUM
MexaHukom Ctpago Ctapumm.
Mbl M306parkaeM 34ecb 3TOT
3a6aBHbIN NMPOEKT (CM. pUCy-
HOK crnpaBa). ApXMME0B BUHT,
Bpalascb, NoAHUMAET BOAY

B BEPXHWM 6aK, OTKyda OHa
BblTEKAET U3 JIOTKA CTPYEN,
yaapstowen B nonaTku Hanme-
HOro Koneca (cnpasa BHU3Y).
BoasiHoe Koneco Bpauaet
TOUYMNbHbLIN CTAHOK, @ OAHO-
BPEMEHHO ABUraeT C MOMOLLbIO
psga 3ybyaTbIX KOJiIeC TOT ca-
MbI apXMMEAOB BWUHT, KOTOPbIN
nogHMMaeT BOJy B BEPXHUI
6aK. BMHT BpalllaeT Koseco,

a Koneco — BUHT! Ecnu 6bl
BO3MOHbI 6b171M NOJ06HbIE
MexaHW3Mbl, TO NPOLLe BCEro
6b110 6bl YCTPOUTL TaK: Nepe-
KWHYTb BEPEBKY Yepes 610K

M NPUBS3aTb K ee KoHL.aM

OQIMHaKOBbIE TUPU: Koraa
OAMH rpy3 onycKasncs 6bl, OH
npunogHuman 6bl TeM caMbiM
OPYron rpys, a ToT, OnycKascb
C 3TOM BbICOTbI, MOAHUMAN
Obl NepBbIk. HeM He BeYHbIN
nBuraTenb?

N

-/Afrrff////_/‘ﬁl't N

A CTApPMHHLIA NMPOEKT BOASTHOTO
BEYHOTO ABUIATEAS AAS
TOYMABHOTO KAMHS
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MEBIABHBIE ITY3BIPU

YMeeTe A BEI BRIAYBATH MBIABHBIE NTY3bIPU?
STO He TAK MPOCTO, KAK KaxeTcs. I MHe
KA3AAOCH, YTO 3A€Ch HUMKAKOM CHOPOBKMU

He HYXHO, IIOKd 1 He Y6epAuACa Ha AeAe, UTO
, YMeHbe BBIAYBATH 60ABIIIME M KPACHUBBIE
IIy3bIPU — CBOEro POAd MCKYCCTBO,
Tpebyloliee ynpaxHeHus. Ho cTtout au
30HMMATHCA TAKMM IIYCTBIM A€AOM, KAK
BBIAYBAHME MBIALHBIX IY3bIpEei?

B 06LWEXNTUN OHKU NONbIYIOTCA XYyA0M
CcnaBoW; NO KparHeW Mepe, B pa3rosope
Mbl BCMMOMWUHAEM O HUX AN HE OCOBGEHHO
NIECTHbIX ynoaobneHnn. CoBCEM NUHaYe
CMOTPUT Ha HUX GUBKK.

BblayiTe MblIbHbIM My3blpb, — MUcan BEIMKUMA aHIUN-
CKWM y4yeHbIt KenbBUH, — 1 CMOTPUTE Ha HErO: Bbl MOXETE
3aHMMAaTbCS BCIO XXW3Hb €r0 3Y4EHMEM, He NepecTaBas
N3BJIEKATb U3 HEIO YPOKU DUSUKM.

[JencTBUTENLHO, BOJIWEGHbIE MEPENINBbLI KPACOK Ha
NOBEPXHOCTU TOHYANLWMUX MbIJIbHbIX MJIEHOK AatoT Gu-
3UKY BO3MOXHOCTb UBMEPUTb AJSINHY CBETOBbIX BOJH,
a uccnefoBaHMe HaTAMEHUSA 3TUX HEXHbIX NMIEHOK
nomMoraeT u3y4yaTb 3aKOHbl JEUCTBUSA CU MEXAY
yacTULLaMK — TeX CUJI CLLeNIeHuUs, Npu OTCYTCTBUM

KOTOPbIX B MUPE He CyllecTBOoBano 6bl HUYEro, Kpo-
M€ TOHYaNnLWewn Nblan.
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Te HEMHOTME ONbITbl, KOTOPbIE OMUCaHbI HUXKE,
He npecneayloT CToNb Cepbe3HblX 3ag4ay. 370
NPOCTO UHTEPECHOE pa3B/ieyYeHmne, KOTopoe
JINWb NO3HAaKOMMWT Hac C UCKYCCTBOM Bbl-
AyBaHUA MblJibHbIX Ny3blpen. AHINTUMUCKUI
dun3unK Y. bornc B KHUTre «MblibHblE NYy3bIpK»
noapo6HO onucan AJIMHHbIA Pajg pasHo-
06pa3zHbIX OMNbITOB C HUMU. MHTEepecyloLmnxcs

Mbl U OTCblJTaeM K 3TOM NPEBOCXOAHOM KHUTE, 3[EeCb e

onuwem Nunilb NPocTenllmne onbIThl.

MX MOXHO NPON3BOAUTL C PACTBOPOM MPOCTOro XO39M1CT-
BEHHOrO Mblfat, HO /19 enatoLMX Mbl YKaXKeM Ha YUCTO
O/IMBKOBOE WM MUHAANbHOE MbIN0, KOTOPOE Hanbosnee
NPUro4HO ANS NONYYEHUS KPYMHbIX U KPACUBBIX Mbl/TbHbIX
ny3blpen. Kycok TaKoro mMblna pas3BoaaT OCTOPOMKHO B YM-
CTOM XOJIOAHOW BOofJe, MOKa He NoJIly4YUTCs LOBObHO yCTOM
pactBop. Bcero nyyiue nonb3oBaTbCs YUCTOW OOXKOAEBOM UK
CHEeroBov BOAON, a 3a HEMMEHUEM OHbIX — KUMAYEHOM

W OXNaxaeHHOM BoAON. HYTo6bI Ny3blpy AEPrKanuCh A0ONTO,
Mnato coBeTyeT NPU6aBsTh K MblIbHOMY PacTBopy */, ru-
LuepuvHa (no o6bemMy). C NOBEPXHOCTU pacTBOpa yaAansoT
JIOXKKOW MeHyY U My3blPbKK, @ 3aTeM MOrpy»KatoT B HEr0 TOH-
KYIO IMINHSAHYO TPYOOUKY, KOHEL, KOTOPON U3HYTPU U N3BHE
HaMa3zaH npeaBapuTenbHO MblJIOM. JJOCTUraloT XOPOLLMX
pe3yNbTaTtoB M C MNOMOLLbIO
COJIOMUHOK AJIMHOM OKOJ10
10 cMm, KpecToob6pas3Ho
pacLleneHHbIX Ha KOHLUe. /

1TyaneTHble copTa A/f 3TOM Lienn MeHee NpUroaHsi.
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BblgyBaloT Ny3blpb TaK: OKY-
HYB TPYOKY B pacTBop, iepxa
TPy6KY OTBECHO, TaK, 4TOObI
Ha KOHLe ee o6pa3oBanach
NJIeHKa XUOKOCTU, OCTOPOXKHO
LyioT B Hee. TaK KaK ny3bipb
HanosHAETCA Npu 3TOM Ten-
JIbIM BO3yXOM HalWX IETKUX,
KOTOPbIN Nerye OKpy»<atoLero
KOMHaTHOro BO3/yxa, TO Bblay-
TbIX My3blPb TOTHAC e MOAHU-
MaeTcs BBepX.

Ecnu ypactcs cpagy BbloyTb ny-
3blpb AMaMETPOM 0K0J10 10 cm,
TO pacTBOP rOfieH, B MPOTUBHOM
cnyyae NpuM6aBnatoT B KUA-
KOCTb €eLle Mblfia 4o Tex nop,
noKa MOXHO 6yAeT BblayBaTb
ny3blpy yKadaHHOro pasmepa.
Ho atoro ucnbitaHus mano.

-~

BblayB ny3bipb, 06MaK1BaloT
nanew, B MblIbHbIM PacTBOP

1 cTapatoTcs Ny3bipb MPOTKHYTh;
€C/I1 OH He JIOMHET, TO MOXHO
MPUCTYNUTbL K OMbITaM, €C/IU Ke
ny3bipb HE BbIAEPKUT — HaAO0
NPUGaBUTHL elle HEMHOIo Mblina.

» D

> D

[Mpon3BOANTb OMbITbl HYXKHO
MeJJ/IEHHO, OCTOPOXKHO, CMO-
KonHo. OcBelleHne AOTKHO
OblTb MO BO3MOMXHOCTH
ApKOe, MHaye ny3blpu He
MOKaXXyT CBOMX PafyHbIX
nepennBoB.

BoT HecKonbKko 3aHWMa-
TeNbHbIX OMbITOB C My3bl-

pPAMMU. 3 ~‘
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MbIIbHbIW NYy3blpb BOKPYT ny3blpb. Torga LBETOK OKaxeT-
uBeTKa. B Tapenky unv Ha noga- csl Nexalmum noa Npo3payHbiM
HOC Ha/IMBAOT Mbl/IbHOTO NONYKPYrAbIM KOMIMaKoM 13
pacTBOpa HaCTO/bKO, MbI/TbHOW MAEHKMK, Nne-
4YTOObI AHO TapesiKu penvBatoLLencs BCEMMU
6bI/10 MOKPbITO CNIOEM © uBeTamu pajyri.

2-3 MM; B cepeamnHy 5 ) ' BMecTO LBEeTKa MOXHO
KnagyT LUBETOK Ui B3iTb CTATYyaTKY, YBEH-

Ba304KYy M HaKpbIBatoT
CTEK/ISIHHOM BOPOHKON. 3a-
TeM, MeJIEHHO NogHMMas
BOPOHKY, AYIOT B €€ y3Kyto
Tpy6o4Ky — 0b6pasyercd
MblIbHbIM MYy3blpb; KOrAa
e 3TOT Ny3blPpb OCTUIHET
[OCTaTOYHbIX pa3mMepos,
HaKOHSAIOT BOPOHKY,
BbICBOOOXAaAs U3-M0OJ Hee

YyaB ee rosioBy Mbl/lbHbIM
ny3blpbKoM. [115 aTOro
Heob6xoaMMO npeaBa-
PUTENbHO KanHyTb Ha
rofIoBYy CTATY3TKU HEM-
HOro pacTBopa, a 3aTem,
Korga 60/bLlWoK Nny3blpb
yXKe BbIYT, MPOTKHYTb

€ro 1 BblyTb BHYTPU HErO

MaJSIEHbKUW.

HecKonbKo ny3bipen Apyr B Apyre. 13 BOPOHKH, yroTpe-
6/1EHHOM 151 ONMUCAHHOr O OMblTa, BblAYBalOT, KaK U B TOM
ciyvyae, 60/bLIOW MblfbHbIM Ny3blpb. 3aTEM COBEPLUEHHO
MOrpy*KatoT COIOMUHKY B MbI/IbHbIM PAcTBOP TakK, YTOObI
TOJIbKO KOHYMK €€, KOTOPbIM MPUAETCS B3STb B POT, OCTa-
CSl CyXMM, U MPOCOBbLIBAIOT €€ OCTOPOXHO YEPES CTEHKY
nepBoro nNy3bips 40 LIEHTPa; MEeANEHHO BbITArMBas 3atem
CONNOMUHKY 06paTHO, He JOBOAS €€, OfHAKO, 10 Kpag,
BblyBalOT BTOPOK My3blpb, 3aK/IIO4YEHHLIN B NEPBOM,

B HEM — TPETUN, YETBEPTbLIN U T. .
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LMnnMHAP M3 MblIbHOW MJIEHKHU NOJTy4aeTCs MeXay ABYyMs Npo-
BOJIOYHbLIMU KO/bLL@MW. 19 3TOr0 Ha HUXHEE KOJbLLO CyCKaloT
06bIKHOBEHHbIM Wapoo6bpasHbIi Ny3blpb, 3aTEM CBEPXY K My3bIPIO
NpUKNaabiBaloT CMOYEHHOE BTOPOE KOJbLO W, MOAHUMAs ero BBEpX,
pacTarMBaloT ny3blpb, MOKa OH HE CAeNnaeTcs UMANHAPUYECKUM.
JTlo60nMbITHO, YTO ecnu Bbl NOAHUMETE BEPXHEE KOJbLLO Ha BbICOTY
60/1bLUYI0, YEM ASIMHA OKPYXKHOCTU KOMbLA, TO LMANHAP B OAHON
NoOJIOBUHE CY3UTCS, B APYron — paclMpuUTCa U 3aTem pacnajercs
Ha ABa ny3blps.

A Bo3pVX BBITECHSIETCSI CTEHKAMM MBIABHOI'O NY3BIPS

[neHKa MblIbHOro My3bIps BCE BPEMS Haxo4UTCS B HaTS-
YEeHUU 1 AaBUT Ha 3aK/IIOYEHHbI B HEW BO3YX; Hanpa-
BMB BOPOHKY K MN/IaMEHU CBEYU, Bbl MOXKETE YOEeaUTbCA,
YTO CWJla TOHYaNLLMX MIEHOK HE TaK YK HUYTOXHa, nnams
3aMETHO YKJIOHUTCS B CTOPOHY (CM. PUCYHOK).
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MHTepecHOo HabnohaTh 3a Nny3bipem,
) f' Korfa OH U3 TENI0ro NoMeLLLeHus
(. ’ nonagaeT B X0N10IHOE: OH BUAMMO
yMeHbLIaeTcs B 06beMe U, Ha-
o 060poT, pa3gyBaeTcs, nonagasa u3
/. [ / X0N0AHOW KOMHaTbI B Tennyto. Mpu-
AN K .’ 4YMHa KpOEeTCcsl, KOHEYHO, B CXKaTuUK
W pacliMpeHnn BO3ayxa, 3aKJ04HeH-
Y HOro BHYTpM Ny3bipsl. Ecnun, Hanpwu-
) Mep, Ha Mmopo3e —15 °C 06bem
\ ny3blips 1000 cMm® 1 OH ¢ MOpo3a
-’ nonasn B NoMeleHue, rae temnepa-
Typa +15 °C, TO OH AO/IKEH YBENN-
K/ / YUTbCH B 0OBbEME NPUMEPHO Ha

1 3
X 1000 x 30 x 573 = 0oKos10 110 cm®,

CAepyeT OTMETUTD ellle, YTO OOBIY-
Hble IIPEACTABAEHUS O HEAOATO-
BEYHOCTM MBIABHBIX IIY3BIpEN He
BIIOAHE I[IPABUABHEL IIPU HAAAE-
XameM OOpallleHunu YAAETCS
COXPAHUTH MBIABHBIA ITY3BIPb
B IIPOAOAXEHME LIEABIX Ae-
Kap.  AHrAMNUCKUMM — OU3UK
Abodp  (IPOCAGBUBIIUIACS
CBOMMM DPABOTAMMU IO CXU-
XKEHMIO BO3AYXA) XPAHUA MEIAB-
HBIE IIY3BIPY B OCOOBIX OYTHIAKAX,
XOPOLIO 3AIIUIIEHHBIX OT IIBIAK,
BEICBIXQHUS ¥ COTPSICEHUST BO3-
AYXQ; IIPY TAKUX YCAOBUSX €My
YAQAOCH COXPOHATH HEKOTOPHIE
IIy3blpy Mecdl u 6oaee. AOpPeH-
Cy B AMepuKe YAABAAOCH TOACGMMU
COXPAHATb MBIABHBIE ITY3BIPU IIOA
CTEKASTHHBIM KOAIIAKOM.
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YTO TOHBIIIE BCEro?

HeMmHorve, BeposiTHO, 3HAIOT, YTO
NnAeHKa MblIbHOIO My3bIps NPea-
cTaBnisieT co60M 0HY U3 caMblX
TOHKMX BELLEN, KaK1e JOCTYrMHbI
HEBOOPYXEHHOMY 3peHuio. 06-
bl4YHblE NPEAMETbl CPaBHEHUS,
Cny)alluue B HalleM S3blKe 4/is
BblparKeHUs1 TOHKOCTH, Ypes-
Bbl4aMHO rpy6bl MO CPaBHEHWUIO

UronbHoe ylwKo

YenoBeyeckum
BOJIOC

Bauunnnbl
3T MHONIO3HLbI
HuTb
nayT1Hbl

e

C Mbl/IbHOM NIEHKON. TOHKKH,
KaK BOJIOC, TOHKMI, KaK nanuMpoc-
Has 6yMara, 03Ha4atoT Orpom-
HYIO TOMLWUHY PSAOM C TONLLMHON
CTEHKM MbINTbHOIO Ny3bIps,
KoTopas B 5000 pas ToHbLe
BOJIOCa U NanuMpocHon Gymaru.
Mpu yBennyernnn B 200 pas
YyenoBeYeCcKun BoroC UMeeT
TONLMHY OKONO 1 cM, pa3pes xe
MbUTbHOM MIEHKU aXKe B TaKOM
YBENNYEHUN ellle HeJoCTyrneH
3peHuto. TpebyeTcs yBenunye-
Hue ewe B 200 pas, 4Tobbl
paspes CTEHKU MblfIbHOTO
ny3blpsa ycMaTpuBasncs
B BUe TOHKON NNHUK;
BOJIOC e Npu TaKoM yBe-
nnyenum (B 40 000 pas!)
6yaeT UMeTb CBbllle 2 M
B TOJILLMHY. PUCYHOK faeT
HarnagHoe npeacTaBneHne
006 3TWUX COOTHOLUEHMSAX.

t/, MM

=

A yBeauyeHue B 200 pas

Baunnnbi
MHONIO3HLLbI

Camas ToHKas
NAeHKa Mbl/IbHOrO

Y

ny3blpsa

P S E—

. MM
1000 21/2 u

A yBeaudeHue B 40 000 paz 1 n

= 0,0001 cm




CyxuM 13 BOABL

=» CYyXMM 13 BOABI

Monoxute MOHETY Ha 60/bLUYIO UTE ee ropsLien BHyTpb CTaKa-

MOCKYI0 TapesiKy, Haneute Ha ¥ 6bICTPO NOCTaBbTE CTAaKaH
CTOJIbKO BOZAbI, 4TOGbI OHa MNo- Ha Tapenky 6113 MOHETbI JHOM
Kpbl/la MOHETY, U NPeLIoKuTe BBepx. ByMakKa noracHer,

rocTsM B34Tb €€ NpPsiMO pyKa- CTaKaH HanonHWTCS 6enbiM Abl-
MW, He 3aMOYUB NasbLIEB. MOM, @ 3aTeM MoJ HUM cama

3Ta, Ka3anock Obl, cobom cobepeTcs BCA

HEBO3MOX- BO/1a C TApEesKMu.
Has 3ajayva MoHerTa e, Ko-
JI0BOJIbHO HEYHO, OCTaHeT-
npocTo csl Ha MecTe,
peluaeTcs M yepes

C MOMOLLbIO MUHYTY, Korga
CTaKaHa OHa 06COXHET,
U ropsilen Bbl CMOXe-
ByMaKu. Te B34Tb ee,
3axrute He 3aMo4uB
6yMarkKy, nono- nanbLe..

ATmMocdepHoe aaBnieHue. fopswas GyMmax-
Ka Harpena B CTakaHe BO34yX, AaBieHue
ero oT 3TOro BO3pOC/O, U YacTb rasa
BbllWna Hapyxy. Koraga 6ymarkka noracna,
BO34yX CHOBA OCThI/1, HO MPU OXNaxXAeHUH
ero gasneHune ocnabeno, U Noj ctakaH
BOLIa BoAa, BroHsemas Tyaa AaB/iEHUEM
Hapy»KHOro Bo3ayxa.

BmecTo 6yMarKKn MOXKHO MOb30BaThCs CMMY-
KaMK, BOTKHYTbIMUM B MPOBGOYHbIN KPYXKOK, KaK
NMOKa3aHO Ha PUCYHKe.
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BecbMa HEPEAKO IIPUXO-
AUTCSI CABIIIATE M AJXE
YUTATb HEBEPHOE OOB-
SICHEHME STOr'O CTAPMHHO-
TO OIIBITA,

A UMEHHO, rOBOPSAT, 4TO MNpPHU
3TOM CropaeT KMCcnopo/a

M MOTOMY KO/IMYECTBO rasa noj
CTaKaHOM yMeHbluaeTcs. Takoe
06bsACHEHUE rpy60 OWNBOYHO.
[NaBHasa NpMYMHa TOSIbKO B Ha-
rpeBaHun BO34yxa, a BOBCE

He B NOrNOLLEHWM YaCcTU KNCNO-
pona ropsier 6yMarxkkomn. 3to crefyet, BO-MepBbIX, U3 TOro,
YTO MOXXHO 0BOMTUCH M 6e3
ropsiwen 6yMaxKu, a npocTo
HarpeTb CTaKkaH, CNosI0CHYB ero
KnnaTkoMm. Bo-BTOpbIX, €cnu
BMeCTO BYMaKKu B31Tb CMO-
YeHHyYIO CMMPTOM BaTy, KoTopas
rOpwuT AONblUIE U CUNIbHEE Harpe-
BaeT BO3/yX, TO BoAa NnoaHuma-
€TCH YyTb He [0 NOJIOBUHbI CTa-
KaHa; Mexay TeM U3BECTHO, 4TO
KWCNOPO/ COCTaBNSAET TONbKO
'/, BCero o6bema Bosayxa. Ha-

e
l KOHeLll, HYYXHO UMETb B BUIY, YTO
BMECTO «CropeBLIEro» KUCNopo-
[a 06pasyoTcs yrneKkucnboli ra3
=
[la, pacTBopsieTcs B BoJ€, HO
—‘
«

W BOASHOM Nap; NepBbIn, Npas-
nap octaeTcs, 3aHnmas 0T4acTu
MECTO Kucnopoaa.

1MepBoe ero onuncaHue v NpaBubHOE
06bACHEHWE HAXOAWUM Y APEBHErO
dusnka dPunoHa BU3AHTUICKOrO, Xu-
BLUEro OKOsO | BEKa A0 H. 3.
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=» KAk MBI [TheM?

Heyxenu 1 Haj 3TUM MOXHO 3agymaTtbca?
KoHe4yHo. Mbl npucTaBaseM CTakaH UKn NIOXKKY ;\
C XMAKOCTbIO KO PTY M BTAMM-
BaeM B cebf UX coaeprumoe.
BoT 370-TO NpocToe BTArU-
BaHMeE XUAKOCTH, K KOTOPOMY
Mbl TaK MPUBbIKAN, U HAZO
O6GBACHUTL.

IToyemy, B caMoM Aeane,
, XKMAKOCTb YCTPEMASIETCS
® K HaM B poT? YTo ee
yBAEKAET?

MprynHa TakoBa: NpPU NUTbE Mbl PacLIK-
psSieM rPyaHYIO KIETKY U TEM pasperKaeM
BO3/yx BO PTY; 1104 AAaBJAEHNEM HaAPYKHOIro
BO3/]yXa MWKOCTb YCTPEMNSeTcs B TO Npo-
CTPaHCTBO, e AaBNeHWUE MEHbLIE, Y TaKNM
06pa30oM NPOHMKAET B Hall POT. 34ecb
NPOMCXOWT TO XKe caMoe, YTO MPOU30LWI0
6bl C XXMAKOCTbIO B COOBLLAOLWNXCS COCYAaX,
ecnuv 6bl Haa OAHUM U3 3TUX COCYA0B Mbl
CTa/in paspexaTtb BO3AyX: NOA aBNEHNEM .
aTMocdepbl XXMAKOCTb B 3TOM cocyae ‘ 6
noagHanack 6bl. Hao6opoT, 3axBaTne

ry6amu ropsibliKo 6YTbISIKK1, Bbl HUKAKUMU YCUUAMW HE BTSAHE-
Te U3 Hee BOJly B POT, TaK KaK AaBfieHne Bo3[yxa BO PTy U Haj
BOAOW OIMHAKOBO.

MTaK, CcTporo roBops, Mbl MbEM HE TOJIbKO PTOM, HO W JIEMKM-
MU, Beb pacliupeHne nNerkux — npuvnHa 1oro, 41o Xua-
KOCTb YyCTpEM/IAETCA B Hall POT. ( J
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=» VAYUIIIEHHAS BOPOHKA

KoMy cny4yanocbk HanmMBaTb Yepe3d BOPOHKY XMUAKOCTb B OY-
TbIJIKY, TOT 3HAET, YTO HYXXHO BPEMS OT BPEMEHU BOPOHKY
npuMnoaHUMaTh, Ha4Ye XUAKOCTb U3 HEE HE BblIMBAETCS.
Bo3aayx B 6yThblIKe, HE HAaxo4s BbIXOAa, YAEPKUBAET CBO-
UM JaBIEHUEM HNOKOCTb B BOPOHKE. [paBaa, HEMHOIoO
YWUIKOCTU CTEYET BHMU3, TAK YTO BO3yX B OYTbIIKE YyTb
COXXMETCS AAaBNEHUEM XKUA-
KOCTWU. HO CTECHEHHbIN
B YMEHbLUEHHOM 06beMe
BO34yx 6y4eT UMETb
YBEIMYEHHYIO YNPYrocThb,
[0CTaTO4HYI0, YTOObI
ypaBHOBECUTb CBOUM
[JaBJieHMEM BeC
YWAKOCTU B BO-
POHKE.

( 4 ¥

MOHSTHO, YTO, MPUMOAHUMAS
BOPOHKY, Mbl OTKPbIBAEM C}aToO-
My BO3AyXY BbIXO[ HAPYKy, ¥ TOrAa
KUOKOCTb BHOBb HAYMHAET UTHCS.
lMoaToMy BECbMa MPaKTUYHO YCTpanuBaThb
BOPOHKM TaK, YTOObI CyXKEHHas YacTb UX
“Mesna NpPoAosibHbIE FPe6HU Ha HapyXKHOM
NMOBEPXHOCTU, FPEGHM, MeLLatoLLMe BOPOHKE
BMJ/IOTHYIO NPUCTaBaTh K rOPJIbILLKY.
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ToHHO AePEeBA ¥ TOHHA XeAe3a

ToOHHA AEPEBA U TOHHA XeAe3d

O6111eu3BEeCTEeH MIYTOYHbINA BOIIPOC: YTO
® Taxkenee — 1 T pepeBa uau 1 T :keneza?

He nogymaBLn, 06LIKHOBEHHO OTBEYa-
lOT, YTO TOHHA Xeneaa TaXKesnee, Bbi3bl-
Basl APYKHbI CMEX OKPYHKatoLWMX.
LLIyTHWKK, BEPOATHO, €lLLle rpomye
paccmetoTcs, eCnv UM OTBETHT, YTO

1 7 aepeBa TaKenee, 4em 1 1 Keneasa.
Takoe yTBepaeHNe KaxKeTcs YK

HW C YEM He CO0BpasHbIM, U, OAHAKO,
CTPOro roBops, 3T0 OTBET BEPHbIN!

[eno B TOM, YTO 3aKOH ApXK-
Meaa NPUMEHUM He TOIbKO

K YXM[IKOCTAIM, HO U1 K rasam.
Kaxkgoe Teno B Bo3ayxe Teps-
€T U3 CBOEro Beca CTO/bKO,
CKOJIbKO BECUT BbITECHEHHbIN
TENOM 06beM BO3yxa.
[epeBo 1 Xeneso Toxe,
KOHEYHO, TEPSIOT B BO3AYXE
YyacTb CBOEro Beca. Y1o6bl
Nosy41Tb UCTUHHBIE MX BECA,
HYXHO NOTePIo NPUGaBUTb.
CnenoBaTefnbHO, UCTUHHbIN
BEC AepeBa B HalleM
cnyyae paBeH
1T+ Bec Bo3ayxa
B 06beME Aepe-
Ba; UCTUHHbIN
BEC )Xenesa
paBeH 1 T+ Bec
BO3/yXa B 00b-
eMe Xenesa.

Ho 1 T aepeBa 3aHMMaEeT
ropasao 60/bLn 06bEM,
Hexxkenu 1 T7)xenesa (pa3 B 15),
NMO3TOMY UCTUHHbLIM BEC 1 T
nepeBa 60/blle UCTUHHOIO
Beca 1 Txenesa! Bolparkasch
TOYHEE, Mbl I0/IXKHbI 6bln Bbl
CKa3aTb: UCTUHHBIN BEC TOrO
[epeBa, KOTOpoe B BO3Ayxe
Becut 1T, 60/blUE UCTUHHOIO
BEca TOro Xeneaa, KoTopoe
BECUT B BO3ayxe Takke 1 T.
TaK KaK TOHHa XKenesa
3aHMMaeT 06bEM B 1/8 M2,
a 1T aepeBa — OKOJO
2 M3, To pa3HOCTb B BECE
BbITECHAEMOrO UMW BO3-
[Oyxa [Jo/IKHa COoCTaB-
NIA9Tb OKONo 2,5 Kr. Bot
HacKonbKo 1 T aepeBa
B IENCTBUTENIbHOCTHU
TsxKenee 1 1 Kenesal!
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1TylMHKa, BOMPEKM pacnpocTpaHeHHOMY MHEHMIO, HE TOMIbKO He Nerye
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=» YeAOBEK, KOTOPhI HUYETO HE BECUA

BbITb NErknm
He TONIbKO KaK
nyLKHKa, HO
W cTaTh flerye
BO3ayxal,
4TOOb!, N36aBUBLLIMUCH OT OKYY-
HbIX OKOB TSXXECTH, CBOOGOHO
NOAHATLCA BbICOKO HAA 3eMnen
KyAa yrogHo, — BOT MeuyTa, KOTO-
pasi ¢ AeTCTBA KarKeTCsd MHOTMM
3aMaH41MBOw. [1pn 3TOM 06bIKHO-
BEHHO 3ab6bIBatoT 06 O4HOM —
4TO NtoAN MOTyT CBOGOAHO
JBUraTbcs Ha 3emsie TONbKO MNo-
TOMY, YTO OHU TshKeslee Bo34yxa.

B CyWHOCTH, «Mbl }XMBEM Ha fHE
BO3/yLLHOro OKeaHa», KaK npo-
BO3rnacun
Topuyennu,
W ecnu 6bl
no4yemy-u-
60 Mbl caenanncb
BAPYT B ThicAvy pa3

nerye — ctanu 6bl lerye Bo3-
Jyxa, TO HEU36EXKHO JOMKHbI
OblNK 6bl BCM/bITb K MOBEPXHO-
CTM 3TOr0 BO3AYLIHOrO OKeaHa.
C Hamu cnyy4mnoch Obl TO XKe,
YTO MPOMU3OLLO C NYLIKUHCKUM
rycapom: «Bcto CKASHKY BbIMwW,
BEpPb HE BEPb, HO KBEPXY BAPYT
B3BWJICS A nyxoM». Mbl noa-
HANMCb 6Gbl BBEPX Ha Lenble
KWUOMETPbI, MOKa He AOCTUMN
O6bl 061aCTH, rae NIoTHOCTb
pasperKeHHOro Bo3ayxa paBHa
NJIOTHOCTU Hallero Tena. Meythbl
0 cBOOOJIHOM BUTAHWKU Haf
ropamu n goiMHamMu paccbina-
Nncb 6bl MPaxoM, TaK Kak, 0CBO-
60MBLUNCH OT OKOB THXECTH,
Mbl cAenanuch Obl NIEHHUKaMK
Apyromn cuiibl — aTMoChEpPHbIX
TEYEHUN.

BO3/yxa, HO U B COTHW pa3 Taxenee ero. MapuT e oHa B BO3ayXe NoToMy,
41O 06/184a€eT BeCbMa 60JbLIOM MOBEPXHOCTbIO, TaK YTO COMPOTUBNEHNE
BO3/yXa €€ ABUKEHWIO BENIMKO MO CPABHEHMIO C €€ BECOM.
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TO HW CTano N36aBUTbCH OT CBO-
€l NoSIHOTbI. Ay paccKa34yuka
OyaTo 6bl Kak pas umesncs 4y-
[OAENCTBEHHbIV PeLenT, KoTo-
pbi 06nagan cnocobHOCTLIO
n36aBNaTb TY4HbIX tOAEN OT
WX YpEe3MepPHOro Beca.

Mucatens I Yannc usbpan
TaKoe HEOObIKHOBEHHOE
MOJIoXKEHWE CIOXKETOM AN1A
OHOMO N3 CBOMX Hay4HO-
daHTacTU4eCKmX paccKa-
30B. Yepecuyp NosHbIN
YesI0BEK enas BO YTO Obl

TOACTSIK BBLIMPOCHUA Y HETO PELerT,

MIPUHSAA A€KAPCTBO — U BOT KAKOr'O PoAd
HEOXUAQHHBIE CIOPNPU3bI TOPA3UAN
PACCKA3YUKA, KOTAC, IPUAS HABECTUTDb
CBOEro 3HAKOMIIA, OH IIOCTY4dA B €ro ABEphb:

[Bepb J0/ro He OTKpbIBanach. A chbllwan, Kak
NOBEPHYJICA KoY, 3aTeM ronoc MankpadTa (Tak 3Banu
TOJICTSIKA) MPOU3HEC:

— Bowngure.

$1 noBepHY py4Ky U OTKPbLIN ABepb. ECTECTBEHHO,

1 oXupan ysuaetb NankpadTa.

M 3HaeTe nn — ero He 6b110! KabuHeT 6611 B 6ecnopsj-
Ke: Tapenku u 6ntofa CToSIU MeXAy KHUramu 1 NUcb-
MEHHbIMW MPUHAANEKHOCTAMMU, HECKOMIbKO CTY/IbEB
Obl/10 OMPOKUHYTO, HO ManKkpadTa He 6bino...

— 91 30ecb, cTapuHal 3akpon ABepb, — CKa3as OH.

M Torga s Hawen ero.

y ABEPU, TOYHO KTO-HMOYAb NPUKIIEN ero
K NOTONKY. JInLo y Hero 6b110 cepantoe
— Ecnu yto-HMGYab NnoaacTes,

To Bbl, MNarKpadTt, ynagete v cno-

— 9 pag 6bln 6bl 3TOMY, — 3aMe-

TWN OH.

Beca npegaBatbCcy TaKoOW rMMHa-

CTUKe... OfHaKO KaK Bbl TaM AePHu-

OH Haxoamncs y camMoro KapHuaa, B yrny
1 Bblparkano CTpax.

&
Ma€eTe cebe Lieto, — cKasan fl.
— YenoBeKy BalluX JIET U BaLLIEro
TEeCb? — CNpocun H.
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W BApyr s yBUAEN, YTO OH BOBCE HE AEPKUTCS, a NMnaBaeT Tam
HaBepXy, KaK HaZyTbI ra30M My3blpb.

OH caenan ycunue, 4Ytobbl OTOPBATLCA OT MOTOJIKA U CNON3TU
BO/b CTEHbI KO MHe. OH yxBaTW/CS 3a pamKy rpasilopbl, OHa
noganacbk, U CHoBa noneten K NotosKy. OH XJI0MHyACs O no-
TOJIOK, M TOorfa s forajasncs, no4YemMy BblaatoLwmnecs 4actm

W Yrbl €ro Tena 3anaykaHbl MenoM. OH CHOBa, € 60/1bLLON
OCTOPOXKHOCTbIO, NONPOB60OBa CAYCTUTLCA C MOMOLLbIO
KaMuHa.

— 970 NeKapcTBO, — 3anbiXTes OH, — OblI0 CIULLIKOM
OencTBUTENbHO. NoTepst Beca NoYTHM abCoNtoTHas.

TyT 9 BCE MOHSAN

— MNankpadTt! — cKkazan 9. — Bedb BaM HYXHO 6bl710
fle4eHune OT NOHOThLI, @ Bbl BCErga HasblBanu 310 Be-

COM... [la nocTouTe e, 1 BaM NOMOry, — CKasa 5, B35B
HEeCcYacCTHOro 3a PyKU 1 Aepras BHUS3.

OH 3annscan no KOMHaTe, cTapasicb TBepAO BCTaTb rae-
HUB6YAb. Kypbe3Hoe 3penuiie! 3To 6bi10 04EHb MOXOXKE

Ha TO, KaK ec/in 6bl 9 B BETPEHbIN AeHb cTapancs yaep-
aTb napyc.

— CT10A 9TOT, — CKa3an HecYacTHbIM [MankpadT, U3He-
MOraBLLUMM OT MASICKKU, — OYEHb NPOYEH M TsxKen. Ecau
6bl BaM y[1a/10Cb 3aCyHYTb MEHS MOJ HETO...

9 310 caenan. Ho 1 3aCyHyTbIM MO MMCbMEHHbIN CTON,

OH WaTancs Tam, KaKk NpuBS3aHHbIN BO3AYLWHbIN Wap,
HW MUHYTbI HE OCTaBasACb B NOKOeE.
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— OZlHO NULLb 04eBUAHO, — CKa3all 4, — UMEHHO TO, Yero
Bbl HE AO/MKHbI AenaTb. Ecnu Bbl B3gymaeTe BbiGpaThes,
Hanpumep, U3 floMa, To ByaeTe NogHUMaTLCS BCE Bbllle

U BbILLE...

$1 mojan MbiClib, YTO CNELYET MPUCMOCOOUTLCH K CBOEMY
HOBOMY MOJIOXKEHWIO. 1 HAMEKHY, 4TO eMY HETPYAHO ByaeT
Hay4YUTbCA XOAMTb MO NOTOJIKY Ha PYKax.

— 4 He Mory cnatb, — NOXKanoBascs OH.

9 ykazan emy, YTo BMOJSIHE BO3MOXHO MPUKPENUTL K KPO-
BaTHOM CETKE MATKUM TIOPSAK, NPUBA3aTh K HEMY BCE HUMK-
HWe NpeaMeTbl TECbMaMu U 3acTernBatb Ha 60Ky 0fesno
1 NPOCTbIHIO.

EMy BO3ABUWIMW B KOMHaTE JIECTHULLY, M BCE KYLLaHbs
CTaBWIUCb Ha BUBINOTEYHBIN WKad. Mbl Hananu TakKe Ha
OCTPOYMHYIO BbIAYMKY, 6narofapsi Kotopok MNankpadT Mor
CMYCTUTBLCS Ha MO, KOrja Xenan: OHa NPoCTO 3aKoya-
nacb B TOM, YTO «bpuUTaHCKas aHLMKIoneans» Gblia no-
MeLLEHa Ha BEPXHIOIO MOJIKY OTKPbITOrO WKada. ToNncTak
cenyac )e BbiTallui napy TOMOB U, EepPXKa UX B pyKax,
crnycTuncs Ha non.

91 NpoBes B ero KBapTupe Lenbix ABa AHS. C 6ypaBYMKOM
1 MONOTKOM B pyKax f COOPYAMN 34€Cb BCEBO3MOXHbIE
OCTPOYMHbIE NMPUCNOCOBNIEHUSA AN HErO: NPOBES NPOBO-
JIOKY, YTOGbI OH MOT JOCTaTb 3BOHKM, U T. .

9 cuen Bo3ne KamuHa, a OH BUCEST B CBOEM JIIOOUMOM
yriy, y KapHu3a, npubunBas TYPeLKMM KOBEP K MOTOJKY,
KOrga MHe B rooByY NpuLLIa MbICIib:

— 3, MNMankpadTt! — BOCKIMKHYN 9. — Bce 310 coBep-
weHHo nanuwHe! CBMHLOBaa NoaKnagKa noj oAexaou,

W Aeno caenaxo!

MankpadT YyTb HE pacniaKkancs ot pafoCcTy.

— Kynute, — ckasan 1, — NMCTOBOro CBMHLA U Ha-
LeWTe ero noj cBoe nnatbe. Hocute canoru co CBUH-
LLOBbIMW NOAOLIBaMM, AEPKUTE B PyKax YEMOAAH 13
LLefIbHOro CBUHLA, 1 roToBO Aeno! Bbl He 6yaeTe yxke
TOrAa NIEHHUKOM 3[eCb; MOXETE NoexaTb 3a rpaHuLLy,
MOXEeTe nyTelecTBoBaTth. Bam HMKora He npuaercs
604TbCA KOpabneKpyLleHUs: CTOUT BaM TOJIbKO C6pO-

CWTb C CeEBA HEKOTOPbIE YaCcTW OfEX bl UK BCIO €€,

1 Bbl BCEr4a CMOXETe NofeTeTb No BO3ayXy.
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Bce 3TO MPEeACTABASIETCS C IIEPBOTO B3TASIAQ BITOAHE COTAACHBIM
C 3aKOoHaMM Gu3vKy. Heab3d, OAHAOKO, OCTABUTH 6€3 BO3PAKEHMI
MHBIX TIOAPOOHOCTEN pAacckasa. Hamboaee cepbesHOe BO3pAXeE-
HME TO, UTO, YTPATUB BEC CBOETO TEAJ, TOACTSK BCE X€ HE IIOA-
HAMACS OBl K TIOTOAKY!
B camoMm aene, 1o 3aKOHY ApxumMepd [TankpadT AOAXEH OBIA
OBl BCIIABITD K ITIOTOAKY B TOM CAYYdeE, €CAM OBl BEC €T0 IIAATHS
CO BCEM COAEPXMMEBIM €I0 KOPMOHOB OBIA MEHBIIIE BECA BO3AY-
XQ, BEITECHSEMOI'O TYYHEIM €Tr0 TEeAOM. YeMy pABEH BEC BO3AY-
XA B O6bEME YEAOBEUECKOTO TEAJ, HETPYAHO BBIUMCAUTD, ECAU
BCIIOMHUTb, UTO BEC HALIETO TEAA ITOYTY PABEH BECY TAKOIO X€
obbeMa BOABL MbI BecuM mmpuMepHO 60 KT, BOAQ B PABHOM OOB-
€Me — OKOAO TOTO Xe, d BO3AYX OOBIYHOM ITAOTHOCTM B 770 pas
AETYe BOABI, 3HAYMUT, B OOBbEME, PABHOM O6BEMY HAIIIETO TEAJ,
BO3AYX BecuT 80 . Kax HM rpy3eH 661A MyCTeD [TakpadT, OH EABA
A BecuA 6oabinie 100 KT 1, CAEAOBATEABHO, HE MOT' BEITECHUTH
6onrbriie 130 r. HeyXean Xe KOCTIOM, 0O6YBb, OYMAXHVK 1 BCE ITPO-
4ee, yTO 66100 Ha IlamkpadTe, Becuao He 6oablie 130 r? KoHey-
HO, OOABIIIE. A €CAM TAK, TO TOACTSIK AOAXEH ObIA OCTABATBECS HA
TIOAY KOMHOTEI, IIPABACQ, B AOBOABHO HEYCTOMYMBOM IIOAOXEHNMN,
HO BC€ Xe He BCIIABIBATE K ITIOTOAKY; KK IIPVBS-
3QHHBIV BO3AYIIHBIN HIAP. TOABKO PABAEBIIIMCH
AoHara, IlankpadT AOAXEH OBIA OBl AECICTBU-
TEABHO BCIIABITH K ITOTOAKY. B opexae
X€ OH AOAXEH OBIA OBl YIIOACOUTECS
YEAOBEKY, [IOABSI3QHHOMY K IIADPY-
TIPBITYHY; HEOOABIIIOE YCUAME MY-
CKYAOB, AETKUY IIPEIXOK YHOCHUA
OB ero BEICOKO HAp 3EMAEN, OTKYAQ
OH B 6E3BETPEHHVIO IIOTOAY ITAABHO
OITyCKAACS 6B 06PATHO,

1Moapo6HO o Wwapax-npbiryHax cM. . IV moei «3aHnumaTenbHon mexa-
HUKW».



=» BeuHbIe YOCHI

B aTOM KHUIEe Mbl paccMoTpenu
YK€ HECKO/IbKO MHUMbIX BeY-
HbIX ABMUraTenemn n BbISCHUIN
6e3HafeXHOCTb MOMbITOK MX
n3o6pecTtu. Tenepb nobece-
[lyeM 0 apoBOM ABuraTtene,

TO €CTb O TAaKOM ABuraTene,
KOTOpbIN cnocobeH paboTaTb
HeonpeaeneHHo aonro 6e3
BCSIKMX 3a60T C Hallel cTopo-
Hbl, TAK KaK YepnaeT Hy)KHYto
€My 3HEepPruio N3 HEUCTOLLMMbIX
ee 3anacoB B OKpy-
}atouwen cpege.
Bce, KOHeuYHo,
Buaenu 6a-
pomeTp —
PTYTHbIM
Unu me-
Tanu-
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yeckui. B nepsom 6apomeTpe
BepLIXHA PTYTHOro CTON6UKa
NOCTOSIHHO TO NOAHUMAETCH, TO
onycKaeTcs B 3aBUCMMOCTM OT
nepeMeH atMmochepHoro Aas-
JIeHNs; B METANJIMYECKOM — OT
TOM e NPUYMUHbBI NOCTOSAHHO KO-
neénetcqa crpenka. B XVIII Beke
OfVH n3o6peTaTesb UCNONb30-
Ba/l 3T ABUXeHNd 6apomeTpa
NS 3aBoja 4acoBOro mexa-
HM3Ma M TakuM 06pas3om no-
CTPOWA Yacbl, KOTOPble
camu cobon 3aBO-
AWNUCH U WK
6e3ocTa-
HOBOYHO,
He Tpebys
HUKaKoro
3aBoja.
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W3BeCTHBIA AHIAUMICKNUI MEXAHUK ¥ ACTPOHOM
Ax. PepriocCoH BUAEA 3TO MHTEPECHOe
u306peTeHMue ¥ OTO3BAACH O HeM (B 1774 r.) TAK:

%1 ocMOTpeN BbILLIEONUCAHHbIE Yachkl, KOTOPbIE MPUBO-
[OATCS B HEMPEPbLIBHOE ABUKEHWE MOABEMOM M OMNyCKa-
HWEM PTYTW B CBOEOGPA3HO YCTPOEHHOM 6GapoMeETpe; HET
OCHOBaHWA AymaTb, YTOObl OHU KOrAa-1M6G0 OCTaHOBM-

JIUCb, TaK KaK HaKOMNSIoLWasnCcs B HUX BUraTebHas cuna
6blna 6bl JOCTATOYHA ANs NOALEPKAHUS YacoB B X04y Ha
LLeNbIM roa AaxKe nocsie nosaHoro ycTpaHeHus 6apomeTpa.
[onmKeH cKkasaTb CO BCEN OTKPOBEHHOCTbIO, YTO, KaK Mo-
Ka3blBaET [eTa/lbHOE 3HAKOMCTBO C 3TUMU Yacamu, OHU
ABNAOTCA CaMblM OCTPOYMHbIM MEXaHU3MOM, KaKoM
MHe Koraa-mM6o ciy4yanocb BUAETb, — W MO MAEE, U MO
BbIMOJIHEHMIO.

K coxkaneHuto, 4achbl
3TV HE COXPaHUINCh
[10 Hallero Bpeme-
HW — OHW BbINK
MOXWLLLEHbI, U MECTO
HaxoxaeHus

MX HEU3BECTHO.
OcTanuch, BNpoyem,
YepTEKM UX KOHCTPYK- OMnyCcKaeTcs U ypHa
LMW, BbINOSIHEHHbIE nofiHMMaeTcs, Npu
YNOMSIHYTbIM aCTPOHOMOM, YMEHbLUEHUU e aaBne-

TaK YTO €CTb BO3MOXHOCTb HWS — Hao6opoT. O6a ABUKE-
MX BOCCTAHOBMTb. HWS 3aCTaBNAIOT BpaLlaTbCs

YKpenneHbl NOABUMKHO
O[IMH OTHOCUTESNIbHO
[OpYyroro; UCKyCHoOM
CUCTEMOW pblvaros
focTuraercs To,
YTO Mpu yBENnYye-
HWUK aTMOChEPHOro
naBneHns Konba

B coctaB MexaHu3Mma 3TUx HebonbLIoe 3y6yaToe KoNeco
4acoB BXOAWUT PTYTHbIN Bceraa B oaHy CTopoHy. Koneco
6apoMeTp KpyrHbIX pa3mMe- HEMNOABWXXHO TONbKO NPU MOJTHOM
POB. B CTEKNIAHHON YpHE, HEeNM3MeHHOCTH aTMochEePHOro
noABeLleHHOM B pame, [JaBfieHus1, HO BO Bpems nay3

1 B ONPOKUHYTON Haj HeW MeXaHM3M 4YacoB ABUKETCS rnpe-
rop/ibILUKOM BHU3 60/bLLIOK e HaKOoMIeHHON aHepruen na-
KONGe 3aK/Ilo4aeTcs OKOos0 [JeHus rmpb. Henerko yctpouTb
150 Kr ptytn. O6a cocyaa @ TaK, 4To6bl rTMpY OAHOBPEMEHHO



NnoAHWMan1ck BBEPX U ABUranu
CBOMM MafeHNeM MexaHU3M.
OaHaKo CTapUHHbIE YaCOBLIMKK
6bINM JOCTAaTOYHO N3006pETa-
Te/bHbl, YTOObI CNPaBUTLCA

c 3TOoM 3apaven. Okal3anoch
[lae, 4TO 3Heprus Koneba-
HWUIM aTMOoCchEPHOro AaBNEHNS

Jlerko BuaeTb BaXkHOe MPUHLKMNKU-
anbHOE OT/InYMUE 3TOro U MNOJ06-

HbIX eMY JapOBbLIX ABUraTenemn
OT BEYHbIX ABUrarenen. B na-
POBbIX ABUIraTeNnsix 3Heprus
He co3[1aeTcs U3 HUYEro, Kak
MeyTasiM YyCTPOUTb N306pe-
TaTenu Be4YHOro ABuratens;
OHa YepnaeTcs M3BHe, B Ha-

LIEM C/ly4ae — M3 OKPYKaloLLEN
atMocdepsbl, rae oHa HaKonaseTcs
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3aMeTHO MNpeBblllana NnoTpes-
HOCTb, TO €CTb FMPU NOAHUMA-
JIMCb BbICTPEE, YEM OMYCKaUCh;
NoHaLo6M10Ck NO3TOMY 0cob60€e
npucrnocootneHne ang nepuoau-
YEeCKOro BbIK/1OYEHNS Naaa-
IOLLMX FMPb, KOFda OHM AOCTUranm
BbICLLEN TOYKMW.

xJ/

*)a

COJTHEYHbIMM Nyd4aMu. NpaKTUYeCKU p,apo-

Bble ABUraTev 6bian Obl CTOJb Xe BbIrOAHbI, KaK U HacTosalme
BeYHble ABUraTeNn, eciiv 6bl KOHCTPYKLUMS UX Oblfia HEe CULL-
KOM [opora no CpaBHEHMUIO C AOCTaBISEMOM UMW SHEPTUEN
(KaK B 60/bLUMHCTBE Cly4aeB 1 GblBaEeT).

3
% @ KF

HeMHOro panee Mbl ITO3HAKOMMUMCS
C APYTUMM TUIIAMM AQPOBOTO ABU-
TATEeAd ¥ IIOKAXEM HA IIPUMEPE,
TIOYEMY ITPOMEIIIAEHHOE MUCIIOAb-
30BAHMUE TTOAODOHBEIX MEXAHM3MOB
OKQ3BIBAETCH, KAK [TPABUAO, COBED-
LIIEHHO HEBBITOAHBIM.
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-» Korpa OKTI6pbCKAS XeAe3HAS

AOPOr'a AAMMHHEE — AETOM UAU
3MON?

Ha Bonpoc «Kakow anvHbl OKTA6pbCcKas enesHasa gopora?» KTo-10
OTBETUN:

— LLlecTbCOT COPOK KUIOMETPOB B CpesiHEM; IETOM METPOB Ha
TpUCTa ANIMHHEe, YeM 3UMON.

A

HeoxunaaHHbIV OTBET 3TOT HE TaK Henen, Kak
MOXET NoKasaTtbeca. Ecnu annMHom xxenes-
HOW AOPOrM Ha3blBaTb AMHY CMJIOLWHOI0
pPENbLCOBOrO NMyTH, TO OH M B CaMOM Aene
NOJIKEH ObITb IETOM A/IMHHEE, YEM 3UMOMN.
He 3abyaem, 4To OT HarpeBaHWs PenbChbl
YIJIMHAIOTCA — Ha Kaxkabli rpaayc Llenb-
cus 6onee 4yem Ha oaHy 100 000-to cBoen
[MHbI. B 3HOMHbIE NETHWE AHM TEMMEpaTypa
penbca MoXeT aoxoantb Ao +30...+40 °C
W BblllE; MHOTAA PeNbC HarpeBaeTcs
COJIHLIEM TaK CUJIbHO, YTO OGXKUIaET PYKY.
B 3MMHME MOPO3bl PeNbChl OXNaaatoTcs
0o —25 °C n Huxe. Ecnm ocTtaHOBUTBLCS Ha
pasHuLe B 55 °C Mexay NeTHEN U 3UMHEN
TemMnepaTtypom, To, YMHOXWB O6LLYI0 AJIUHY
nytv 640 KM Ha 0,00001 n Ha 55, nony4ymm
0Ko10 '/, KM! BbIXoAuT, 4TO 11 B CAMOM
[ene penbCcoBbIn MyTb Mexay MOCKBOM
n CaHKT-leTep6yprom 1eTom Ha '/, KM,
TO ecTb NpumepHo Ha 300 M, AnnHHee,
HEXENU 3UMON.

AUy

T
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N3meHseTcs 34eCb, KOHEYHO, HE ANTMHA A0POTH,
a TONbKO CyMMa AJIMH BCEX PenbCoB. ATO HE O4HO

M TO e, MOTOMY 4YTO PEJibChl XENEe3HOA0POKHOIro
NyTU He MPUMBbIKAIOT APYr K APYry BMJOTHYIO: MeXAay
MX CTbIKaMK €CTb He6OblUMEe NPOMEXKYTKM — 3anac
ans cBo60AHOMO yAMHEHUS PENbCOB NPU Harpesa-
Hun. Hawe BblYMCNEHWE NOKa3bIBAET, 4HTO CyMMa
ONTMH BCEX PENbCOB yBEIMYMBAETCH 3a CHET 06LLEN
NJIMHbI 3TUX NYCThIX MPOMEKYTKOB; 06LLee Y-
HeHue B NeTHUe 3HoMHble AHK gocturaet 300 m

Mo CpaBHEHUIO C BEIUYMHOM €€ B CUJIbHbIA MO-

po3. UTaK, )xene3Has 4actb OKTA6PbCKOM AOPOTH
nencteutenbHo netom Ha 300 M ANIMHHEe, HeXxenun
3UMOMN.

13a30p 3TOT NpU ANIMHE PENBLCOB 8 M A0KeH MMeTb npu O °C pas-
Mep 6 MM. [1/19 NOTHOrO 3aKPbITUS TAKOro 3a30pa HyXKHO NOBbI-
LeHne Temnepatypbl penbca ao 65 °C. Mpu yknagke TpaMmBanHbIX
PENBLCOB HEMb3S MO TEXHWUYECKUM YCII0BUSIM OCTaB/STb 3a30P0B.
370 06bIYHO HE BbI3bIBAET UCKPUBIIEHUS PENLCOB, TaK KakK BClea-
CTBME MOrpy*KeHUs ux B No4BY TemnepaTypHble KonebaHus He TaK
BEJIMKM, 1a M CaMblil CNOCO6 CKPEMN/IEHUS PENBLCOB MNPENnsTCTBYET
60KOBOMY UX UCKpUBNEHUIO. O4HAKO B O4EHb CUNbHbLIM 3HON TPaMm-
BalHble PeibChl BCE e UCKPUBNAtOTCA. To e cnyvaeTcs nHoraa
1 C PENbCAMU KeNe3HOA0POXKHOro NyTu. [1eN1o B TOM, YTO Ha YKJIO-
Hax NoABUMKHOM COCTaB Noe3aa Npw ABUXKEHWU YBIEKAET PENbChbI
3a cobom (MHOM pa3 Aaxe BMeCTe CO LWnanamu), B UTore Ha Takux
y4yacTKax NnyTv 3a30pbl HEPEKO UCHE3AI0T, U PefibChl NpUeratT
LAPYr K APYry KOHLAaMU BMIOTHYIO.
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Be3HOKAa3aHHOE XUIIIEHNE

Ha nuHunn CaHkT-lNeTepbypr — MOCKBa Karkayto 3uMy
nponajatT COBEPLIEHHO 6eccneiHO HECKONIbKO
COTEH MEeTPOB Aoporon TeniedoHHOM U Tenerpad-
HOW NPOBOJIOKK, U HUKTO 3TUM HE 06ECMOKOEH, XOTH
BMHOBHMK MCYE3HOBEHUSA XOPOLLIO n3BecTeH. KoHeu-
HO, W Bbl 3HaeTe ero: NOXuTuTesNb 3ToT — Mopo3. To,
YTO Mbl FOBOPWAN O penbcax, BNOAHE NPUMEHUMO

W K NpoBOJaM, C TON NULLb pa3HULLER, YTO MeaHas
TenedoHHasd NPOBONOKA YAJIMHAETCS OT TENOThI

B 1,5 pa3a 60nblue, 4em cTanb. Ho 34ech yxe HeT
HUKaKMX NYCTbIX MPOMENKYTKOB, 1 NOTOMY Mbl 6€3
BCAKMX OrOBOPOK MOXEM YyTBEPXKAaTb, YTO Tesie-
¢oHHasi ainHus1 CaHKT-leTepbypr — MockBa 3uMOon
npnbansutesnbHo Ha 500 M Kopoye, HEXXEIn JIETOM.
Mopo3 6e3HaKa3aHHO Kaxaylo 3UMY NoxXULLLaeT YyTb
He 0,5 KM NPOBOOKK, HE BHOCS, BMNPOYEM, HUKaKOro
paccTponcTBa B paboTy TenepoHa unu Tenerpada,

M aKKypaTHO BO3BpallaeT NoXMLLEHHOE MPU HacTy-
NJEHUN TENNOIO BPEMEHM.

Ho Koraa TAxkoe CKATHE OT XOAOAQ IIPOMCXOAUT

He C IIPOBOACGMM, A C MOCTAMM, ITOCA€ACTBUS GLIBAIOT
TIOAYAC BECHbMA OLIYTHMMbI. BOoT YTO coobianmu
B Aekabpe 1927 r. raseThbl 0 IOAOGHOM CAyUde:

HeobbluainHble ang PpaHLMK MOPO3bI, CTOSILLME B Te-

YeHWe HECKOJIbKUX AHEW, MOCNYXWUIU NPUYNHOM CEPbE3-
HOro NOBpPEXAeHNsa MocTa Yepe3 CeHy B CaMOM LIEHTpe
Mapuka. enesHbln OCTOB MOCTa OT MOPO3a CXKascs,
OT4Yero B34y/UCh K 3aTeM paccbiNanmcb KYyOGMKK Ha No-
KpblBatoLwen ero MocToBoM. [1poe3a no MoCTy BpeMEH-

HO 3aKPbIT.
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-» BricoTa SndeneBoit OAIIHN

Ecnv Tenepb Hac cnpocsr,
KaKoBa BbicOTa Andeneson
6alliHK, TO, Npexae Yem
otBeTUTb «300 M», Bbl, BEPO-
ATHO, OCBEJOMUTECH:

— B KaKyto norogy — xo-
JIOAHYIO UK Tennyo?

Benb BbicOTa CTO/b OrpoOM-
HOIO YXeNe3HOro Coopy-
WEHUS HE MOXKET ObITb
O/IMHaKOBa Npu BCAKOM
Temnepartype. Mbl 3HaeMm,
YTO XKENEe3HbIN CTEPKEHDb
annHon 300 M yanuHseTcs
Ha 3 MM NpU HarpeBaHUu
ero Ha 1 °C. Npu6aunsu-

naxe ao —10 °C (6onbline
Mopo3bl B [Mapurke peaku). Kak
BMAUM, KonebaHusa TeMmnepary-
pbl goxoaat ao 40 °C n 6onee.
3HauuT, BbicoTa Andeneson
GallHK MOXKeT KonebaTbcs
Ha 3X40 =120 MM, Ui Ha
12 c™m (6onblue ANMHbI 3TOK
CTPOKM).
Mpamble M3MepeHUs MoKa3anu
Jaxe, yto ndenesa 6allHA elle
YyBCTBUTENbHEE K KONebaHWsaM
TeMnepaTypbl, HEXENW BO3ayX:
OHa HarpeBaeTCcs M OXNaXKaaeT-
¢ ObICTPEE M paHbLLle pea-
rMPYET Ha BHE3arHoe nosie-
TENbHO Ha CTOMbKO Xe NIEHWE COJHLIa B 06naYHbIv
[I0/XHa Bo3pacTaTb [eHb. I3MeHeHMs BbICOTbI
W BbicOTa ndeneson . =l Oiidenesoit GallHu Gbinu
6allHM Npu NoBblLLe- .Illl ,zm..mn OBHapy»eHbl C MOMOLLbIO
HUW TemnepaTypbl Ha NPOBOJIOKK U3 0CO60M
1 °C. B Tennyio con- HUKeneBow cTanu, obna-
HEeYHy'o Nnoro- JatoLlen cnocob-
AY HeNesHbin A HOCTbIO MOYTU
mMartepuan . - He U3MEHSTb

6allH1 MOXKET HarpeTbes B [Na- CBOEN [/IMHbI NpU
puxe ao +40 °C, mexay Tem KonebaHusx TemnepaTypbl.

KaK B XO/104HbIW, 4OXAIMBbIN 3ameyaTenbHbl crnnaB 3ToT
[JeHb TemnepaTypa ero nagaet HOCWUT Ha3BaHWe «MHBap»

no +10 °C, a aumont go O °C, (OT NATUHCKOrO «<HEU3MEHHbIN»).

V&

WTAK, B XAPKUI AEHb BEPIIMHA Jndene-
BOM BAIITHM [TIOAHVMAETCS BHIIIIE, YEM B XO-
AOAHBIN, HA KYCOYEK, PABHBIV AAMHE STOM
CTPOKM ¥ CAEACHHEIV 3 XEeAe3d, KOTOPOE,
BIIPOYEM, HE CTOUT HU OAHOTO AMIIIHETO
COHTHMMA.
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=» OT YAMHOI'0 CTAKAHA
K BOAOMEPHOU TPYDKeE

IIpexae YeM PA3AUTDH YA 10 CTAKAHAM,
OIIBITHAS XO3SIMKd, 3a60TACH 06 UX LIeAOCTH,
He 3a6bIBAET IMOAOXKUTL B HMX AOXKKH,
OCO6EeHHO ecAM AOXKKU cepebpsHbIe.
3KUTeNCKUM ONbIT BHIPABOTAA BIIOAHE
IIPABUABHBIN IpueM. Ha yeM OH OCHOBAH?

?

YAacHUM cebe npexae, noyemy
BOOGLLE CTaKaHbl TpecKalTcs
OT ropsiyen BoAbl.

MNpuynHa — HepaBHOMEpPHOE
paclwmpeHue ctekna. lopsyas
BOJja, Ha/MTas B CTaKaH,
NPOrpeBaeT ero CTeH-
KM He cpasy: cHadvana
HarpeBaeTtcs
BHYTPEHHWU
C/IOM CTEHOK,
B TO BpPeMS
KaK Hapy-
HbIM He ycne-
BaeT elle Ha-
rpetbes. Harpetbin
BHYTPEHHWI C/ION
TOTHaC e paclmps-
€TCSl, HAapPYXKHbIM e
OCTaeTCs NoKa Hens-
MEHHbIM U UCMbITbIBa-
€T, CNlefjoBaTeNbHO, CUJSIbHbIV
Hanop U3HyTpw. Npouncxoamt
pa3pbIB — CTEKIO JIOMNaeTcs.
He aymaiTe, 41O BbI Orpagute
ceb5 OT TaKKX CIOPrprU30B, eCnn
063aBefeTech TO/ICTbIMU CTaKa-
Hamu. ToNcTble CTakaHbl — KaK

pa3 caMble HEMPOYHbIE B 3TOM
OTHOLLUEHWW, OHM fIONakoTCs
yalle, HeXxenun TOHKKue. 3T1o 1 no-
HATHO: TOHKas CTEHKa nporpe-
BaeTcs ObiCTpee, B Hel GbicTpee
yCTaHaBMBAIOTCS paBHOMEpPHas
Temnepatypa v oguMHa-
KOBOE pacLUMpeHne —
He TaK, KaK B TOJICTOM,
MEeAJIEHHO NporpeBa-
loLLLEMCS C/I0€E CTEeKNa.
06 0gHOM TONbKO
He Hago 3abbiBaTb,
BblGMpas TOHKYHO
CTEKJISIHHYIO NnocyAay:
TOHKMMW ONTKHbI ObITb
He TOSIbKO 6OKOBbIE
CTEHKM, HO 1 IHO
cTaKaHa. [pu Hanu-
BaHWW ropsiyen Bobl
HarpeBaeTCca rMaBHbIM
06pa30Mm [IHO; EC/IM OHO
TOJICTO, CTaKaH pacTpecKaeTcs,
KaKUMUK 6bl TOHKMMU HK Bblin
€ro CTEeHKM. JIerko nonatotcs
TaKKe cTaKaHbl 1 dapdopoBble
YalllKM ¢ TOCTbIM KobLieobpas-
HbIM BbICTYNOM BHU3Y.
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YeM CTeKNSAHHbIM cOCya TOHbLUE, TEM YBEPEHHEE MOXHO NoJaBepratb
€ro HarpeBaHMI0. XUMUKM NOJIb3YIOTCA OYEHb TOHKMMK COCyAaMu

W KMMNATAT B HUX BOAY NPSIMO Ha ropesike, He TpeBoXach 3a MX
LLeNnocCTb.

KoHeuHo, naeanbHoM nocyaow 6bi1a 6bl TaKas, KOTopas BOBCE

He paclmnpsanack 6bl NPU HarpeBaHUK.

YpesBblHanHO Maso paclimps-
eTca kBapl — B 15-20 pas
MEHbLLE, YeM CTEKNO. TONCTbIN
COCYyJ, U3 NMPO3PayYHOro KBapLa MOXET 6bITb KaK YrogHO
Harpet — OH He JIoNHeT. MOXHO cMeno 6pOCUTb KBapLie-
BbI COCY[l, HarpeTbli JO KPaCHOro KaneHus, B IeAAHYI0
BOJly, He onacasicb 3a ero LenocTb:. To CBA3aHO OT4aCTH
M C TEM, YTO TEMNONPOBOAHOCTbL Yy KBapLa 3Ha4UTENLHO
60/ibllie, YEM Y CTEKNA.

CraKaHbl JlonaloTcs He TONIbKO Npu O6bICTPOM HarpeBsa-
HWUW, HO U NPY PE3KOM OXnaxkaeHuu. NMpuynHa —
HEepaBHOMEPHOE CXKaTMe: HapyXHbIW C/IOW, oxna-
AasCb, CTATMBAETCA U CUIIbHO CAaBNIuBaeT
BHYTPEHHWI CNOW, elle He yCrneBLlWUh oxna-
AWUTbCS U cxaTbes. [NoaTomMy He cneayer,
Hanpumep, 6aHKy C rOpA4UM BapeHbeM
BbICTaBATb HAa PE3KUIN XON0A, NOrpyXKaTb
B XONIOAHYIO BOAY U T. M.

1KBapueBas nocyaa yao6Ha ans 1abopaTopHOro ynoTpetsieHus elle TeMm,
4YTO OHa O4Y€eHb TyronaaBKa: KBapL, pa3msryaeTcs TonbKo npu 1700 °C.
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BepHemcs, oaHa-
KO, K YaHOW no-
eyKe B CTaKaHe.
Ha yem ocHOBaHoO
ee npejaoxpaHs-
louee gencreme?
Pe3koe paanuuune
B HarpeBaHWU BHy-
TPEHHETO W HaPYKHO-

Wb TOraa, Koraa
B CTaKaH cpa3y Hanu-
BaeTCs 04eHb ropsyas
BOJa; Boda Tennas

He Bbl3bIBAET PE3KOW
pa3HuLUbl B Harpeea-
HWUW, cnefoBaTeNb-

HO, N B HaTSAKEHUHN
pPas3nnyHbIX YacTemn
ctekna. Ot Tennom
BOAbI NOCcyAa He fo-

ro C/N0si CTEHOK OGbiBaeT

naetcs. YTo xe npowuc-
XOZMT, eC/K B CTaKaH
NMOJIOXKEHA N0XKEYKa?
[onaB Ha AHo, ropsyas
WIOKOCTb, Npexae 4em
HarpeTb CTEKJIO (KOTOpoe
MI0X0 NPOBOAMUT TEMJIO),
ycrneBaeT oTAaTthb YacTb
CBOEW TEMJIOThI XOPO-
lwemMy NPOBOAHUKY —
MeTanny; Temneparypa
MUOKOCTH MOHWXKaeTcs,
N3 ropsiyen oHa genaercs
TENJI0M U MOTOMY NOYTU
6e3BpeaHon. danb-
Henlee e npunu-
BaHWe ropsyero
Yyas He CTOJb yXKe
oMacHo Ansl cTaka-
Ha, TaK KaK OH ycnen
HEMHOIO NPOrpPeThbCs.

CMAOBOM, METAAAMYECKAST AOX-
KO B CTOKAHE (OCOGEHHO €CAU
OHA MOCCUBHQ) CTACKMBAET
HEPABHOMEPHOCTb HATPEBAHUS
CTOKQHA U TEM IIPEACTBPAIIAET
PACTPECKUBAHME CTEKAC,
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Ho noyemy ny4uie, ecnun noxka cepebpsHas?
MoTomy 4TO cepebpo — XOPOLLMIM NPOBOA-
HUK Tenna; cepebpsHas I0XKa 6bicTpee
OTHUMAaET TEMNJIOTY OT BOAbI, HEXENN
mMeaHas. BcnoMHuTe, Kak cepebps-
Has JI0XKKa B CTaKaHe C ropsiunm
YyaeM o6xuraet pyKy! MNo atomy
NPW3HaKy Bbl AlaXKe MOXKeTe
6e30Wnb0o4HO onpeae-
NATb MaTepuan NoXKKM:
MedHas nanbLeB
He 0OXMraerT.

HepaBHOMepHOE paclnpeHne CTEKNSHHbIX
CTEHOK CTaBMWT NOA Yrpo3ay LesfioCTb He TOIbKO
YalHbIX CTaKaHOB, HO U OTBETCTBEHHbIX
YyacTen NapoBOro Kot/ia — ero BOAOMEPHbIX
TPYOOK, MO KOTOPbLIM OMpefensieTcs BblCo-

Ta BOAbl B KOT/1e. BHYTpeHHHWe cnov atux
CTEK/ISHHbIX TPYOOK, HarpeBaemble ropsynum
napom W BOAOK, paclumpstotcs 60/blie
HapyXHbIX. K HaTsXeHuto, NopoXaaeMomy
3TOM NPUYUHOK, NPUBABISETCH eLle CUNbHOE
[laBfieHue napa v BoAbl B TPYOKE, OTYEro oHa
NEerko MOKeT NOMNHyTb. YTo6bl NpeaoTBpaTUTL
37O, U3rOTOBJIAIOT UHOFAA BOAOMEPHbIe TPYO-
KW U3 1BYX CJIOEB CTEK/1A Pa3HbIX COPTOB:
BHYTPEHHUIM CNON MMEET MEHbLLUM KO-
3OOULMEHT pacLUMPEHUs, HEXENN
HapPY>XHbIM.
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AereHpd o cariore B 6aHe

OT4yero 3MMon AeHb
KOPOTKUKW M HOYb AJIMHHAS,
a neTom — Hao6opoT? [leHb
3MMOW OTTOr0 KOPOTKUMK,
4TO, NOJAO6GHO BCEM MPOYUM
npegmMmeTam, BUAUMbIM
1 HEBUAMMbBIM, OT XOJ10-

[la CXKMMaeTcs, a HoYb OT
BO3XKEHUSA CBETUIbHUKOB
1 GoHapewn paclunpseTcs,
n60 corpeBaeTcs.

KypbesHoe paccykaeHune BoncKka [oH-
CKOro OTCTaBHOIO YpslHMKa M3 paccKasa
YexoBa Bbl3bIBaET Y/ibIOKY CBOEN SBHOM

Hecoobpa3HocTbio. OfHaKO MM, KOTo-

pble cMetoTes Ha4 NOAOBHbLIMU «y4EeHbIMU»
paccy>KaeHuaMu, HepeaKo caMu co3aatoT
TEeopuK, NoxKanym, CTosb e Hecoobpas-

Hble. KoMy He NPUXoanIoch CAbIlaTh UK
JlaXke 4yuTaThb O carnore B 6aHe, He Ble3a-

yBennymnnacb B o6beme»? 3T0T 3Ha-
MEHUTbIN NpuMep caenancs YyTb
He KnacCUYeCcKMM, a Mexay Tem
eMy [1aloT cCoBepLIEeHHO npeBpaT-
Hoe 06bsICHEHME.
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[pexxae Bcero, Temnepartypa
Ye/loBEeYeCKoro Tena B 6aHe
NMOYTU HEe NOBLILLAETCS;
NnoBbILLEHWE TeMMepaTypbl
Tena B 6aHe He NpeBoC-
xoauT 1 °C, mHoro 2 °C
(Ha noJsike). YenoBeveckuu
OpraHn3Mm ycnewHo 6opetca
C TEMNOBbLIMU BAUSHUAMMU OKPYIKa-
loLLEN Cpeabl M NoaaepPXMBaET COOGCTBEHHYIO TEMMNepaTypy
Ha ornpefeneHHON To4Ke.
Ho npu HarpeBaHuu Ha 1-2 °C yBennyeHue o6bema
Hallero Tena Tak HUYTOXHO, YTO ero HeNlb3s 3aMeTUTb Npu
HageBaHuK canor. KoadbuLUMEHT paclumpeHnst TBEPAbIX
N MSAFKWX YacTen YeNOBEYECKOro Tefla He MPEeBOCXOANUT
HECKOJIbKUX AeCATUTbICAYHbIX. CnegoBaTenibHO, WUpKUHa
CTYMHW ¥ TONLLMHA FONEHN MOIK Gbl YBENNYUTLCS BCErO
Ha KaKyto-HMOyab COTYIO A0S0 CaHTUMETpa.
Hey»kenu e canoru WotoTca ¢ TOYHOCTbIO
0o 0,01 cM — TOALWMHbI Bosloca?

Ho ®axT, KOHEYHO, HECOMHEHEH: CA-
TIOTM TPYAHO HOAEBATD IIOCAE OAHN.
[IpyuMHA, OAHAKO, HE B TEIIAOBOM
PACHIMPEHUY, A B IIPUAMBE KPO-
BY, B PA3OYXAHMM HAPYXHOTO IIO-
KPOBQ, BO BAQXHOV ITOBEPXHOCTM
KOXM ¥ TOMY ITOAODHBIX SIBASHUSX,
He UMEIOLINX HUYETro obIIIero ¢ Terl-
AOBBIM PACIIVPEHMEM.
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=>» Kok yCTPpAMBAAUCH YypeCa

[peBHerpeyecknin mexaHuk lfepoH AnekcaHapumcKnin, nsobpeta-
Tenb GOHTaHa, HOCALWEro ero MMs, OCTaBM HaM OMNMUCaHKeE ABYX
OCTPOYMHbIX CMOCO60B, C NMOMOLLbIO KOTOPbIX ErMNETCKUE XKPELlbl
o6MaHblBanu Hapoa, BHyLWlas emy Bepy B vydeca.

A PazobaaueHnue «4yAd» €rUMIIETCKMX XKPELOB: ABEPU XPAMA OTKPLIBAIOT-
Cs A€ICTBUEM XEPTBEHHOroO OrHs

Ha pucyHKe Bbl BUAUTE MYCTOTENLIN METaNNNYECKUN
YEPTBEHHUK, a MO HUM CKPbITbIM B NOA3EMENbE
MeXaHW3M, MPUBOASLLUN B IBUXKEHNE ABEPU XPa-
Ma. }KepTBEeHHUK CTOAN CHapyxu ero. UaymneHHble
3pUTENN, HAYETO HE MoA403peBaOLLNE O CKPLITOW Moj
NoNOM YCTaHOBKE, BUAENU nepes cobon 4yno: Kak
TONIbKO Ha XEPTBEHHUKE 3anblfiaeT OroHb, ABEPHU
Xpama, «BHEMIA MOJITBAM XpeLa», pacTBOPSAIOTCH
CNOBHO caMu CO6GOM...

Y S 5554548 %
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, Kaxk 3To
H IIPOMCXOAUT?

Korga pa3BoasT OroHb,
BO3AYX BHYTPU KEPTBEHHM-
Ka BCieCcTBMe HarpeBaHus

A Apyroe MHMMOE YYAO APEBHO-
CTM: MOCAO CAMO IOAAMBAETCS
B XEPTBEHHOE MAAMS

- CunbHee naBuUT Ha BOAY B CO-
cyae, CKpbITOM noj nosiom; U3
cocyha BoJa BblTecHAeTCA No
prGKe 1 BblJIUBAETCA B Be-
AP0, KOTOPOeE, ONyCKasCh,

A CxeMa YCTPORCTBA ABepeit NPUBOANT B leiiCTBME MeXa-
XPAaMA, KOTOPble CAMM OTKPhI- HW3M, BpaLllatowunm asepu (Cm.
BAIOTCH, KOTAQ HO XEPTBEHHUKE  DUCYHOK).

IBIAGET OrOHb

Q

[lpyroe MH1MOE 4y/i0, yCTpauBaBLIEeCcs XpeLamu, U3o-
6pakeHo Ha pucyHKe. Koraa Ha epTBeHHUKe 3anbinaeTt
nnams, Bo3ayX, Paclunpsisicb, BbIBOAUT MAC/0 U3 HUMKHE-
ro pesepByapa B TPYOKHM, CKPbITbIE BHYTPU GUIYP Kpe-
LIOB, ¥ TOTAa Mac/o Yy4ecHbIM 06pa3oM caMo MoIMBa-
€TCH B OrOHb... HO CTOMNO peLly, 3aBeayloLemMy 3TUM
YKEPTBEHHUKOM, HE3AaMETHO BbIHYTb MPOBGKY U3 KPbILLKM
pesepByapa — W U3NIMAHWE Maca NpeKpallanoch
(NOTOMY YTO U36LITOK BO3/yXa CBOGOHO BbIXOAMI

yepes OTBEPCTHUE); K 3TOM YIOBKE MpeLibl npuéerasnu
Torga, Koraa npuHoOLLIEeHWE MOMSLLMXCA BblI0 CANLL-

KOM CKYAHO.
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Yacel 6e3 3aBoAA

Mbl yxKe onucbkiBanu paHblue (c. 143) yackl 63 3aBoja (BepHee,
6€e3 crneumanbHOro 3aBoja), yCTPOMCTBO KOTOPbIX OCHOBAHO Ha
nepemMeHax B jaBneHun atMocohepbl.

Onuwem Tenepb Noao6HbIE e camo3aBoasLLne-
CSl Yacbl, OCHOBAHHbIE HA TEMJIOBOM pPacCLUMPEHUN.
MexaHn3M ux n3obparkeH Ha pUcyHKe. MmaBHas
4acTb ero — CTEePXKHWU Z, U Z,, CAeNaHHble U3
0Cc060ro MeTa/IMYeCcKoro cnjaBa ¢ 60/bWUM
KoabdULMEHTOM paclinperuns. CTepkeHb Z, ynu-
paeTcs B 3y6Lbl Koneca X TakK, YTo Npu ya/IuHe-
HUM 3TOrO CTEPIKHA OT HarpeBaHusa 3y6yaTtoe
KO/1€CO HEMHOTr0 NoBopaynBaeTcd. CTepmeHb Z,
3auennsaeTt 3ybLubl Koneca Y Npu YKOPOYEHHUU OT
XoJioga v NOBOpPayYMBaET €ro B TOM Xe Harnpas-
neHun. O6a Koneca HacaxeHbl Ha Ban W,, npu
BpalleHUM KOTOPOoro noBopaynMBaetcsa 60Mblioe
KOMEeco ¢ Yepnakamu. Yepnaku 3axBaTbiBaloT
PTYTb, HANUTYIO B HUXKHWUN KeNnob, n NnepeHocaT

B BEPXHWN, OTClOda PTYTb TEYET K 1I€BOMY KOJecy,
TaK)e ¢ Yepnakamu. HanonHaa nocnegHune, ptyTb
3acTaBJ/IieT KoJleco BpalaTbCcs, Npu 3TOM NPMUXo-
OUT B ABUKeHue Lenb KK, oxBaTtbiBatolllas Koneca
K, (Ha o6uem Bany W, c 601blIUM KOoNnecom) U K.;
nocnegHee KOieco 3aKpyyMBaeT 3aBOAHYIO Mpy-
WHY YacoB.

YT0 )Ke Aenaercsa ¢ pTyTblo, BbIIMBLIENCS U3 Yep-
naKkoB JieBOro Koneca? OHa cTeKaeT MO HaKNOH-
HoMy xenoGy R, CHOBa K NpaBOMY KoJsiecy, YTOGhl
OoTCloJla ONATb Ha4aTb CBOE MepeMelleHune.
MexaHn3M, Kak BUAWM, AO/IKEH ABUraTbCH,

He ocTaHaB/MBaACh, A0 TEX NOP, NOKa 6yayT YA/Iu-
HATbCS WM YKOPAYMBATbCA CTEPIKHU Z, U Z,,.



Yace! 6e3 3aBoAC

A Yacel, KOTOpble 3ABOAATCS
camu coboit
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YacaMu Nno MasleHbKMM Nop-

MOXXHO AM HA3BATH LIMSIM, 4TOGbI HEMPEPLIBHO
, ST YACHI BEYHBbIM pacxogoBaTtb ee Ha ABUXKe-
® ABUTrATeAEeM? HWE YacoBbIX CTPENOK. ITO

[lapoBoW ABUraTesb, Tak Kak
OH He TpebyeT 3a60T 1 pacxo-

KoHeyHo, HeT. Yacbl 6yayT MATK He- 0B Ha noaaepxaHue cBoen
onpeaeneHHo AoNro, MoKa He UBHO-  paboTbl. HO OH He TBOPUT
CUTCS MEXaHWU3M, HO UCTOYHMKOM UX  SHEPrUK U3 HUYEro: NepBo-

3HEPTUM CIYIKUT TEMNI0Ta OKPYKa- WUCTOYHMKOM €ro aHeprum
lollero Bo3ayxa; paboTa TenioBoro  ABnsfetca TennoTta ConHua,
paclWWpPeHnst HaKOMIAETCA ITUMM corpeBatoLero 3emio.

[pyron o6pasymK camo3aBOASLLMXCSH YacOB CXOAHOIO
YCTPONCTBA M300parKeH Ha PUCYHKe BHU3Y. 3AeCb rMaBHOM
YyacTbto ABASETCS MULIEPUH, PACLLMPSIOLLMIACS C MOBbILLIEHHU-
eM TemnepaTypbl BO3ayxa M NOAHUMAIOLWUI NPKU 3TOM HEKOTO-
pbIv FPY3UK; NageHne rpy3a u ABUXKET MeXaHM3M YacoB. Tak
KaK rMuuepuH 3ateepaeBaeT nulib npu —30 °C, a KUNuT npu
290 °C, To MEXaHM3M 3TOT NPUIrOAEH A1 YacOB Ha FOPOACKMX
naowanax u Apyrux OTKPbITbIX MecTax. KonebaHuna Temnepa-
Typbl Ha 2 °C y}Ke A0CTaTO4HO Ans 06ecrneyeHns Xxoaa Takmx
yacoB. OaMH 9K3eMMAsAp UX UCMbITbIBANCS B Te4eHUe roga

W MOKas3as BMoJiHe YAOBNETBOPUTENbHbIM X0, XOTS B TeHEeHUe
BCEro rofa K MexaHm3My He NpuKacanacb HU4Ybs pyKa.

© 0

TpybKa ¢ rauiepuHoOM

A CxeMa yCTPOMCTBA CAMO3UBOASIIMXCS YACOB
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B 110KOAE >
CAMO3ABOASIIUXCS
YACOB CKPBITA
TPY6KA C rAMIIEpMHOM

, BBIrOAHO AM IO TOMY XK€ IIPUHIIUITY
® YCTPAUBATH ABUraTeAu 6oree KpynHbIe?

Ha nepBbIM B3rN44 KaxeTcs, 4To NoAoOHbIM 4apoBOKW ABUraTelb
[OMKEH 6biTb O4EHb 3KOHOMMUYEH. BbluncneHue gaet, ogHaKo,
WHOM pedynbTtart. [/ 3aBoja 06bIKHOBEHHbIX YacoB Ha LeJible
CYTKM HYXXHO 3HEPruM BCEro OKOJIO 1/7 KIM (KuaorpammomeTtpa).
3T0 cocTaBAAET B CEKYHAY KpyrnbiM cyeTom 600 000-to gonto
KM, a TaK KaK nolwaauHas cuna paBHa 75 KM/C, TO MOLHOCTb
0JHOT0 YacoBOro MexaHmama coctasnseT Bcero 45 000 000-to
0110 NoWwaanHOM CUfbl. 3HAYUT, €CIM CTOMMOCTb pacLLmps-
IOLLMXCA CTEPXKHEN MEePBLIX HAaCOB MM MPUCNOCOBAEHMS BTOPbIX
OLEHMM XOTs 6bl B OAHY KOMENKY, TO KanuTanbHbIA pacxo Ha O4HYy
flolWaamnHyo cuny Nnogo6HOro ABuratens CocTaBuT:

1 xom. x 45 000 000 = 450 000 py6aeir.

MoyTn NnoAMUNNMOHa pybner Ha OfHY IOWAaAMHYIO CUY — MOXanyn,
[loporoBaTo A/19 lapoBOro ABuraTens.
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=» [IoyunTeAbHAd ITANIMPOCA

Ha KopobKe nexxut nanupoca. OHa AbIMUTCS ¢ 060MX
KOHLOB. Ho AbiM, BbIXOAALMI Yepe3 MyHALUTYK, OMyCKa-
eTCsl BHM3, MEXAY TEM KaK C IPYroro KoHLa OH BbETCS
BBepx. No4yemy? Beab, Kazanocb 6bl, C TOW U C APYron
CTOPOHbI BbIAENSETCA OJUH W TOT e [bIM.

Ad, ABIM OAMH ¥ TOT Xe, HO
HOA TACIOIMIMM KOHILIOM IIQIIHU-
POCHI MIMEETCS BOCXOAMIIEe
TEYEHMEe HATPETOrO BO3AYVXJ,
KOTOPOE ¥ YBAEKAET C CObOoM
YOCTULIBI ABIMA. Boszayx Xe,
IIPOXOASIIINI BMECTE C ABIMOM
Yyepes MYHAIITYK, YCIIEBAET
OXAQAUTBCS ¥ HE YBAEKAETCS
yXe BBEepX, d TAK KAK YACTU-
1IbI ABIMO COMM IO cebe Taxe-
Aee BO3AYXd, TO OHM U OITYCKA-
I0TCSI BHM3.
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=» A\eA, He TAIOIINM B KUIIATKE

Bo3bmuTE NPOBUPKY, HaNoNHUTE JIM3ano0 NLb BEPXHIOKD YacTb
BOJI0M, NOrpy3uTe B HEE KYCOYEK NPOGUPKM (CM. PUCYHOK).
NbAa, @ YTo6bl OH He BCMblI Bckope Boga HauuHa-
BBEpPX (nef fierye Boabl), €T KUMNeTb, Bblaenss
npuaaBuTe €ro CBUHLLO- KNy6bl napa. Ho cTpax-
BOW Nynen, MeaHbIM Has Bellb: nef Ha aHe
rPY3UKOM U T. M., NPH NPO6UPKK He TaeT! Mbl
3TOM, OfHaKO, nmMeem nepen cobon
BOJa JOMKHa CNOBHO ManeHbKoe
nUMeTb cBO60A- y - Yyao: nef, He TaloLLmm
HbIM JOCTYM KO B ropsiyev Boje.

nbay. Tenepb

nNpPn6aM3LTE NPOOUPKY K CAMPTO- A Bopa B BepxHei YACTM KUIINT,
BOW TaMMOYKe TaK, YTo6bl N1ams G Aep BHM3Y He TAeT

Pasragka Kpoetcs B TOM, YTO Ha AHE NpPo6UpKK Boaa
BOBCE HE KWUMUT, @ OCTAETCH XO/I0AHON, OHA KUMUT TOJIb-
KO BBEPXY. Y Hac He nej B KUMNATKe, a el nog KMnat-
KoMm. Paclumpsiace oT Tenna, Boaa CTaHOBUTCH nerye

M He OMycKaeTcs Ha AHO, a OCTAEeTCS B BEPXHEN YaCTH
NPOOUPKKU. Te4eHMe TENNOM BOAbI U NEPEMELLIMBAHKE
cnoeB 6yayT MPOUCXOAUTb NLLb B BEPXHEN YacTu Npo-
OUPKK M HE 3axXBaTAT HUKHUX, 6onee NNOTHbIX CNOEB.
HarpeBaHne MoXeT nepeaaBaTbCs BHU3 NULb NyTEM
TENnI0NpPOBOAHOCTHU, HO TENJIONPOBO/IHOCTb BOAbI
YypesBbl4alHO Mana.
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=>» Ha aep MAM TI0A Aep?

)y enas HarpeTb BOAY, Mbl
— nomellaemM cocys ¢ BOAOW Haj
niamMeHeM, a He COOKY OT Hero.
M noctynaem BnosiHe NpaBuibHO,
TaK KaK BO3AyX, HarpeBaeMmblv
niamMmeHem, CTaHOBUTCS 6o/ee NerknMm,
BbITECHAETCSI CO BCEX CTOPOH KBEPXY
M 06TEKaET Hall cocya.
CnepoBatefibHO, MOMELLaa Harpesa-
eMoe TeNo Haj nNiaMeHeM, Mbl Uc-

| - A A nosib3yeM Ten0Ty UCTOYHMKA CaMbIM
‘.“‘ BbIFOAHbIM 06pa30M.

Ho KaK nocTynuTb, €CM Mbl XOTUM, HAMPOTUB, OX1aAUTb
KaKoe-N160 TeNo C MOMOLLbIO ibaa? MHOrve no npuBbIYKe
MOMELLAIOT TENO HAfO0 JIbJOM — CTaBAT, HANPUMEP, KyBLUWUH
MOJIOKa MOBepX Jibaa. ATO HelLenecoobpasHo, Beb BO3AYX
Ha/I0 /bAIOM, OXN1aAMBLUNCh, OMYCKAETCS BHWU3 1 3aMEHSAETCA
OKPY)aoLMM TEMIbIM BO34yxoM. OTCIOAa NPaKTUYECKni
BbIBOZ: €CJ/IM XOTUTE OCTYAWUTb HAMMUTOK UK KyllaHbe, MoMe-
LaiTe ero He Ha /e, a oz Jies.

MosicHMM noagpo6Hee. Ecnn noctaBmTb COCYA C BOLOM Ha nef, To
OXNaAUTCA TNLLb CaMbl HUXKHWI CNOWN XKUOKOCTK, OCTa/IbHASA Ke
YyacTb 6y4eT OKpYy*KeHa HeoxS1aXKAeHHbIM BO34yXxoM. HanpoTus, ecnu
NOJSIOXMTb KyCOK ibJja MOBEPX KPbILWKKM COCyaa, TO OXaxaeHne ero
CoepPXMMOro nonaet 6bicTpee. OxnaxaeHHbIE BEPXHUE CIIOUN XNUa-
KOCTW BYayT ONyCKaTbCH, 3aMeHAACH TENNOM XKUAKO-
CTbt0, MOAHUMAIOLLENCS CHU3Y, NOKa He oXJ1TagnTCs BCS
MAKOCTb B cocyael. C apyrow CTOPOHHbI,
oX1laXkAeHHbIM BO3yX BOKPYT fibAa TaKKe
6yfeT onycKaTbCst BHU3 U OKPYXUT COO0M
cocyga.

1Yucrasn Bofa oxnaxgaetcs npu 3ToM He o 0 °C, a ToNbKO Lo TeMnepaTypbl
4 °C, Npu KOTOPOW OHa MMeET HanGOobLLUYO MIOTHOCTb. Ho Ha NpakTuke
W He BCTpeyaeTcs HaoGHOCTH OXNaXAaTb HAMUTKK O HYNS.
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=» [loueMy AVET OT 3AKPBITOIO OKHA?

YacTto ayeT oT OKHa, KOTOPOE 3aKpbITo
COBEPLLEHHO NJIOTHO U HE UMEET HU Ma-
NENLlen LWenn. ITo KaxKeTCa CTPaHHbIM.
Meay TeM 34eCb HET HUYErO YMUBU-
TeNbHOro.
Bo3ayx KOMHaThl MOYTU HUKOrAa
He HaxoaMuTcs B MOKOE, B HEM CYLLECT-
BYIOT HEBUAUMbIE [N rNa3a TevyeHus,
nopoxaaemMble HarpeBaHWeM 1 oxna-
*aeHnem Bosayxa. OT HarpeBaHus
BO3/yx pa3pexaeTcs W, clefoBa-
TeNbHO, CTAHOBMUTCSH Jierye, OT OXNaXKAeHUs, HanpoTUB, ynioT-
HAETCA U TaxeneeT. J1Ierkun

._. gl el el e HarpeTblM BO34yX OT 6aTtapen
LEeHTpasbHOro oTonIeHns
WK TENION NeYn BblTECHN-
€TCH X0/I04HbIM BO3yXOM
BBEPX, K MOTONKY, @ BO34yX
OXNaXAEHHbIN, TAXENbIN BO3-

] [ U O U U 1€ OKOH UM XONOAHbIX CTEH
CTeKaeT BHWU3, K Nosy.

3TH TeYEeHUs B KOMHATE NIErKo 06HapYXMTb C MOMOLLbIO A€ET-
CKOro BO3AyLIHOrO LWapa, ec/iv NoaBsA3aTbh K HEMY HEGOSb-
LLIOK rpy3, 4TOObI LWap He ynupancs B NOTONIOK, a CBOOGOAHO
napun B Bo3ayxe. BbinyueHHbIM 6,113 HAaTOMEHHOM MEYKH,
TaKoWM Wap nyTeLwecTByeT No KOMHaTe, yBleKaeMbl HEBU-
OUMbIMUY BO3AYLLIHbIMU TEHEHUSMU: OT NMEYKMU MO MOTONKOM
K OKHY, TaM OMyCKaeTCs K Moy 1 BO3BpaLlaeTcs K NeykKe,
4YTO6bl BHOBb MNyTELIECTBOBATL M0 KOMHAaTe.

BoT noyemMy 3MMoW Mbl HYyBCTBYEM, KaK AYET OT OKHA, 0COGEHHO
Y HOT, XOTS paMa TaK M0THO 3aKpbiTa, YTO HaPYKHbIA BO3AYX
He MOXET NPOXOANTb CKBO3b LLESH.
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=> TaMHCTBEHHASA BEPTYIIKA

M3 TOHKOW NanMpocHomn 6ymaru Bbl-
peXbTe ManeHbKUI NPSIMOYTOIbHUK.
MNeperHuTe ero No cpeaHnm MHUSAM

1 CHOBa pacnpasbTe: Bbl 6ygete
3HaTb, [4e LEeHTP TAXeCTn Balewn
durypsol.

Monoxute Tenepb GymMakKy Ha ocTpue
TOpYalen Urbl Tak, 4ToObl Urna
noanupana ee Kak pa3 B 3TOM TOUKe.
Bymarkka ocTaHeTCsl B paBHOBECUMU:
OHa nojnepTa B LIEHTPE TAXKECTH.

Ho ot manewwero JyHOBEHUSA OHa
HayHeT BpallaTbes Ha ocTpue. NoKa
NPUBOPYMK HE OBHAPYKMUBAET HUYEro
TauHCTBEHHOrO.

Mpunbnm3sbTe K HEMY PYKY, KaK NoKa-
3aHO Ha PUCYHKEe BHU3Y; AenanTe ato
OCTOPOXHO, YTOOLI 6ymaxKa He 6bina
cMeTeHa TOKOM Bo3ayxa. Bbl yBuaute
CTPaHHYI0 Bellb: ByMarkKa HavyHeT
BpallaTbCs, CHavyana MeaneHHo, no-
TOM Bce 6bicTpee. OTOABUHbLTE PYKY —
BpalleHune npekpaTutcs. Mpnbnumsb-
Te — ONATb HaYyHeTCs.

A IloyeMy 6yMaxka BepTUTCH?
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3T0 3arago4yHoe BpalleHne 0HO
Bpema — B 1870-x rr. — gaBa-
J10 MHOFMM NOBOA AyMaTb, 4TO
Teno Hale o6nagaet KaKUMU-TO
CBEPXbECTECTBEHHbLIMU CBOMN-
cTBamu. Jllobutenm Mmuctumye-
CKOro HaxoAu/n B 3TOM OMbITe
NOATBEPXKAEHNE CBOUX TYMaH-
HbIX Y4EHUN 06 UCXOASLEN U3
4e/I0BEYECKOro Tena TanHCTBEH-
HOW cune. Mexkay Tem npuymnHa
BMOJIHE eCTECTBEHHA U O4YEHb
npocTa: BO34yX, HarpeTbli CHU-
3y Ballen pyKow, NnogHMMaeTca
BBEPX U, Hanupas Ha ByMaXkKy,
3acTaBSEeT €e Bpalllatbcs, No-
[106HO BCEM U3BECTHOM CnNupanb-
HOM 3MEeWKe Haj NaMmnon, NoTo-
My 4TO, nepernbas 6ymMmaxKy,
Bbl MpMAaany ee 4yacTtam
JIETKUM YKIOH.

BHMMaTENbHbIM HAabNOA4aTENb MOXKET 3aMETUTb, YTO ONMMCaHHAA
BEPTYLWKa BpalwaeTca B onpee/ieHHOM HanpaBneHnn — ot
3anacTbsl BAO/b NaJOHMN K NanbLaM. 3TO MOXXHO 0ObACHUTb
pasHuLen TemnepaTyp Ha3dBaHHbIX YaCcTen PYKKU: KOHLbI Nanb-
LeB BCerga XxologHee, HeXenu najoHb, NO3TOMY 6/1M3 NaA0HMU
ob6pagyeTcsa 60siee CUIIbHbIM BOCXOASLLMI TOK BO3YyXa, KOTOPbIN
u ynapseT B 6yMaxKy CubHee, 4eM TOK, MOPOXKAAEeMbI TEMJO-
TOW nasbLeB?t.

1 MOXXHO 3aMeTUTb TaKKe, 4YTO MNP IMXopaaKe M BooO6LLEe NPU NMOBbILLEHHOM
TeMmnepaType BepTyLKa ABUKETCS ropasfo bbicTpee. IToOMy Noy4UTeNbHOMY
NpPUGOPUMKY, KOraa-To MHOTMX CMYLL@BLLIEMY, 6bII0 B CBOE BpeMS MocBslLie-
HO fJae Hebonblloe GU3NKO-GU3N0NorM4ecKoe nccnegoBaHue, 4ono-
*eHHoe B MOCKOBCKOM MeanUMHCKOM obuecTBe B 1876 T. (H. IN. Hevaes.
BpalleHne nerkux Ten AencTBUeEM Tenna pyku).
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-» 'peeT Au ryba”?

YTo ckasaamu 6bl Bbl, eCAM 661 BAC CTAAU
yBepsaTh, 6yATO I1y6a HMCKOABKO He rpeeT?
, BEeI mopAyMaayu 6k1, KOHEYHO, YTO C BAMMU
® IyTaT. A ecau 6b1 BAOM CTAAM AOKA3BIBATH 3TO
YTBEPXKACHME HA PSAAE OIBLITOB?

Mpoaenante, Hanpumep,
TaKoW onbIT. 3aMeTbTE, CKOJb-
KO NoKa3blBaeT TEPMOMETP,

W 3aKyTanTe ero B Wy6y. Yepes
HECKO/IbKO YaCoOB BbIHbTE.

Bbl y6eauTech, YTO OH He
Harpesncs gaxe Ha 4YeTBepTb
rpagyca: CKONbKO NoKasblBas
paHblle, CTO/IbKO NOKa3blBaeT
u Tenepb. BoT M foKa3aTenbCT-
BO, YTO LWyGa He rpeet.

Bbl Mornu 6bl 3anogo3puThb, YTO
LWyObl gaxe xo04aT. Bozbmute

~_ ABaNy3blps CO JIbAOM: OfWH
3aKyTanTte B Wy6y, ApYron
OoCTaBbTe B KOMHATE He-
3aKpbITbiM. Koraa nen Bo
BTOPOM My3blpe pacTaer,
pa3BepHUTE Wy6Y: Bbl
YyBUANUTE, YTO 3[1€Cb OH
MoYTU U HE HaYMHan
TasATb. 3HAYMT, Wwyba
\ He TOJIbKO He Co-
rpena nbaa, Ho Kak
OyATO JarKe X0ono-
Ouna ero, 3aMeanas
TasHue!

va
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YTO MOXHO BO3pa3uTb? ~ ¥MBOTHOE, TeI0 KOTOPOro
Kak onpoBeprHytb camo SIBASETCH UCTOYHMU-
3TV poBoabl? HUKaK. KOM Tenna, 6yaeT 4yBCTBO-
LLly6bl AeNCTBUTENBHO He BaTb ceb9 B Wybe Tensnee,
rPetoT, ECNU MOA CNOBOM Yem 6e3 Hee. Ho Tepmo-
«[PeTb» Pa3yMeTb CO00- METP He nopoxaaeT
LjeHme TensioTsl. Jlamna CO6CTBEHHOrO TENNa,
rpeeT, NeyKka rpeer, W ero Temneparypa
4enoBeYecKoe Teno HEe U3MeHUTCH
rpeet, NoToMy 4TO OTTOr0, 4TO Mbl 3a-
BCE 3TV NpeaMETbI KyTaem ero B Lyo6y.
ABNAOTCA UCTOYHM- Jep, 06epHyTbIN
KaMu TennoTbl. Ho B Wy6y, foSblUE CO-
Wwy6a B 3TOM CMbICNe XPaHsieT CBOIO HU3KYIO
C/T0BA HUCKOMNbKO He TemnepaTtypy, noTomy
rpeet. OHa cBoero 4TO Wyba — BecbMa
Terna He aeT, a TO/IbKO MeLLaeT NI0XOM NPOBOJAHUK TEMNOTbl —
TerJiore Hallero Tesia yXoAauTb OT 3amennseT 4oCTyn K Hemy Tenna
Hero. BoT noyemy TennoKkpoBHoe M3BHe, OT KOMHATHOrO BO3A4yXa.

B Takom ke cmbicnie, KaK Ly6a, CHEr FPEET 3EMJIIO:
6yay4un, Nogo6HO BCEM MOPOLIKOOOGPa3HbIM Tenam,
NJI0XMM NPOBOAHUKOM TeNa, OH MELIAET TEMY YXOAUTb
M3 NMOKPbLITOM MM NoYBbI. B noyBe, 3allMULLEHHON CNOEM

CHera, TEpMOMETP MOKa3bIBAET HEPELKO Ha

10 °C 60/ibllie, YEM B MOYBE, HE MOKPbI-
TOW CHETOM.

WTax, HA BOIPOC, I'PEeT AU
HAC 11y6a, HOAO OTBETUTD, YTO
m1y6a TOABKO IIOMOrAeT HAM
rpetb camux cebs. BepHee
6BIA0 OBl TOBOPUTH, YTO MEI
rpeewm 11y6y, a He OHA HAC.
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Kaxkoe BpeMd ropd y HAOC

[10A HOramMm?

?

IIOBEPXHOCTBIO?

Bbl gymaete, 4T0 1 Tam NeTo?
OwwbaeTech! BpemeHa roga

Ha NOBEPXHOCTM 3eMJIU U B MO-
4YBe BOBCE He OfHM U TE e,

KaK MOXHO nogymathb. Noysa
4Ype3Bbl4aNHO NI0X0 MPOBOAUT
Tennoty. B MNetepbypre Bogonpo-
BOAHble TPYy6bl Ha MybuHe 2 M

He 3amMep3aloT B cCaMble CypoBble
Mopo3bl. KonebaHus Temnepaty-
pbl, NPoMcXoasLue Ha NOBEPXHO-
CTV 3eM/n, PacnpoCcTpaHaoTCs

B rMy6b NOYBbl O4EHb MELIEHHO
W 0OCTUraloT pa3HbIX ClI0EB

ee ¢ 60/1blUMM Ono3gaHuem.
HenocpeactBeHHbIE U3MEPEHUS,

Korapa HA ITOBEepXHOCTH 3€MAM A€TO, KAKOe
BpeMsi ropd HA TAy6ue, HanpuMmep, 3 M Mop ee

Hanpumep, B Cryuke (JTeHWH-
rpagcKom 0651acTu) nokasanu,
YTO Ha rMy6uHy 3 M cambl
Tennbi MOMEHT roaa NpuxoaunT

c ono3aaHueM B 76 AHEN, a ca-
MbIM XO04HbIM — C OMO3aHNEM
B 108 gHeNn. 3To 3HaYMUT, YTO ecnn
CaMbli XapKui AeHb Hag 3emen
Oblf1, CKaXkeM, 25 1tong, To Ha
rny6éuHe 3 M OH HaCTYMUT NULLb

9 oKTa6ps! Ecnun cambin Xonoa-
HbIM eHb 6b11 15 aHBaps, To Ha
YKa3aHHOM My6UHe OH HacTynuT
B Mae! [Ins 6onee rny6boKux Co-
€B MoYBbl 0NO34aHus 6yayT eLle
3Ha4YuTeNbHEE.

If

] T

[ l

—]




Kaxoe Bpems ropa y HAC I1I0A HOramMm? 171

C yrny6nexHu1em B no4ysy Temne- CTO/IETUSA XPAHMTCS TEPMOMETD,
paTypHble KoneGaHUs He TONbKO MoMelLLEeHHbIV cloaa elle J1aBya-
onasfblBaioT, HO M 0cnabeBalor, 3b€, M 33 3TO BPEMS OH ae He

a Ha HEKOTOPOM MMy6uHe 3aTyXxatoT — APOrHys1, HEM3MEHHO MOKa3bl-
COBEPLLEHHO: KPYIMbIi FOA B TeYe-  Basi OOHY M Ty XKe TeMnepatypy
HWE LEeNbIX CTONETUA HEUSMEHHO (+11,7 °C).

CTOWT TaM OfHa U Ta e MoCTo-
SIHHas TeMnepaTtypa, a UMEHHO
cpeaHss rogoBas TeMmnepartypa
JaHHOro mecta. B norpe6ax
MapwuKckon o6cepBaTopun Ha
rnyéuHe 28 m 6onee nonyropa

WUTaK, B Mo4YBe, KOTOPYO Mbl MONMMPaAEM HOramu, HUKoraa He 6biBaeT
TOrO € BPEMEHM rofla, Kakoe CTOUT Ha ee NoBePXHOCTU. Koraa Haa
NMo4yBOM 3MMa, Ha yérHe 3 M ellle 0CeHb, MpaB/aa, He Ta OCEHb,
KoTopas Oblla paHblle, Ha MOBEPXHOCTU 3EMJIU, a C 6onee yme-
PEHHbIM NMOHUMXKEHUEM TEMMNEPATYPbl; KOrAa e Haj 3eMJIEN JIETO,
B [NyOMHY JOXOAAT clabble OTFO/IOCKM 3UMHUX MOPO30B.
370 BaXKHO UMETb B BUAY BCAKUM pa3, KOraa 3axoauT peyb 06 ycno-
BUAX XXU3HU NOA3EMHBbIX }XUBOTHbIX (HanpuMep, TMYUHOK MaUCKOro
YYKa) U MOA3EMHbIX YacTen pacTeHnn. Mbl He LOMKHbI YAUBASATLCS,
HanpuMmep, TOMyY, YTO B KOPHSAX HalWWX AepeBbEB Pa3MHOXKeEHUE
KNeTo4YeK COBEPLUAETCA MMEHHO B XON04HYO MOMOBMHY roga M 4To
[eaTeNbHOCTb TaK Ha3bIBAEMOW KaMbuaibHOM TKaHW 3amMupaeT
MoYTU Ha BECb TEMJIbIA CE30H — KaK pa3 06paTHO, YeM B CTBOJIE,
Hajg 3eMnen.

{]
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-» BYMOXXHAS KACTPIOAS

B3rnaHuTe Ha pUCYHOK: ANLLO
BapuTCHA B BOAE, HANUTOMW... B BY-
MaXHbl Konnak! «Ho Beab 6y-
Mara cenyac 3aropuTcs 1 Boga
3a/ibeT NaMny», — CKakeTe Bbl.
Monpo6ynTe e caenatb ONbIT,
B3AB 4/19 HEro NAOTHYIO nep-
raMeHTHylo 6ymary u HageHo
NMPUKPENUB €€ K NPOBOJIOKE.

A A0 BAPUTCS B 6YMAXHOM
KACTpioAe

Bbl y6eautech, 4To 6ymara HUCKOSIbKO He NocTpadaeT OT OrHs.
MprynHa B TOM, Y4TO BOAA MOXET ObITb HAarpeTa B OTKPbITOM COCY-
[e TONbKO 40 TeMnepaTypbl KUNeHus, To ectb 4o 100 °C, noatomy
HarpeBaemas Bofa, obnajatoluas K ToMy e 60/bLIOon TEN0EM-
KOCTb}0, Norfouas U36bITOK TeNNOTbl Bymaru, He JaeT en HarpeTb-
cq 3ameTHo Bbiwe 100 °C, To ecTb HAaCTONbKO, YTOObLI OHa Morna
BocnnaMeHuTbes. (MpakTMyHee 6yaeT Nofb3oBaThCs HEGOSbLLOK
6yMayKHOM KOPOGKOK B popMe, M306parKeHHOM Ha PUCYHKe BBEpP-
Xy.) bymara He 3aropaetcs, ecnv gaxe nnams JINKeT ee.

K ToMy e poay ABNeHum OTHO-
CUTCA U NeYvasbHbIN ONbIT, KOTO-
pbit HEBOMLHO NPOAENbIBAIOT
paccesHHble Noan, cTaBsawme
camoBap 6e3 BOAbl: caMoBap
pacnauBaetcs. [MpuynHa no-
HATHa: MPUNOM CPaBHUTENBHO
NIErKONnaBoK, U TOJIbKO TECHOE
COCe/LCTBO BOAbI cnacaeT ero ot
OMacHOro NoBbILEHNUS TeMMe-
paTypbl. Henb34 Takxe Harpe-
BaTb 3aMasgHHble KacTponu
6e3 Bojbl. B cTapbix nynemerax
Makcuma HarpeBaHue Boabl
npeaoxpaHano opyKue oT pac-
nnaBneHus.
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Bbl MoxeTe ganee pacnnaBuTb, Ha-
npumMmep, CBUHLUOBYIO NI1OMOY

B KOpo6O4Ke, caeNnaHHOM

N3 UrpanbHOM KapThbl. A v
Hapo Tonbko noa-

BepraTb AENCT- k

BUIO NN1aMeHu N

WMEHHO TO MECTO &"

6ymaru, KoTopoe ®
HenocpeacTBEH-

HO conpuKacaeTcs

CO CBMHLOM: MeTan Kak

CpaBHUTEJIbHO XOPOLLKHK

NPOBOAHWUK Tenna 6bICTPO

OTHUMaeT oT 6ymaru Tenno,

He naBas el HarpeTbCcs 3aMeTHO

Bbllle TeMMNepaTypbl N1aBneHus,

To ecTb 335 °C (a9 cCBMHUA); Takasa TemnepaTypa HeaocTaToy-
Ha ANa BOCN/JaMeHeHUs Gymaru.

XopoLwlo yaaeTcs TaKxe cneayolwmn OnbIT: TONCTbIN FrBO3/b
WK XKene3HbIN (eLe nyylle MeaHbln) NpyT o6MoTanTe
MJ10THO Y3KOW 6yMa*KHOM NOJSIOCKOM Hanogobue BUHTa.
3aTem BHecuTe NpyT ¢ 6yMaXKHOM NOJSIOCKOW B niamsi.
OroHb 6yAeT nu3aTb 6ymary, 3aKOMNTUT €€, HO HE COXKET,
noKa npyT He pacKanuTcs. Pasrajka onblTa — B XOpOLIen
TENI0NPOBOAHOCTU MeTasa, Co CTEKIAHHOM NanoyKon
NoAO06GHbIM ONbIT He yaasncs 6bl.

@1{ W (I
Ha pucyixe » m
u3obpaxeH
CXOAHBIN OITBIT

C Hecropaemomn
HUTKOM, TYro
HAMOTAOHHOM
HA KAIOY
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=» [loueMy Aep CKOAB3KUIN?

Ho ecnv Bam criy4anocb Be3TH
Harpy»eHHble PyYHble CaHKu
yepes HepoBHYIO, BYrPUCTYIO Nie-
JSAHYIO MOBEPXHOCTb, Bbl MOT/K
y6eauTbCs, HTO, BOMPEKU OXM-

" [laHWsIM, CaHW NPOCKanb3blBay

“udll> 10 TaKOM NOBEPXHOCTH 3aMeET-
HO nerye, 4Yem Nno rnagxkou.

Ha rnagko HatepToMm nony ner-
4e MOCKONb3HYTbCS, HEXENn
Ha 06blKkHOBEHHOM. Kasanocb
Obl, TO e caMoe AO0/IKHO
NPOUCXOANTb Ha NbAy, TO
€CTb IM1aKui nea OOMKeEH
6bITb 60/1€€ CKOJIb30K,
Hexenu nepg éyropyarbi,
LLIEPOXOBAThLIN.

LLlepoxoBaTblii iea 60/1ee CKOMb30K, YEM 3ePpKasbHO raj-
Kui! 3T0 06BACHAETCA TEM, YTO CKOJIb3KOCTb JibJja 3aBUCUT
rnaBHbIM 06Pa30M He OT [aJKOCTH, a OT COBEPLLIEHHO 0CO6OM
NPWUYMHbI: OT TOrO, YTO TEMMEpaTypa NnaBleHUs Nbaa
NMOHMWKaeTcs Npu yBenu-
YeHWU JaBneHus.

B EEEERREEREIEE
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Pasbepem, 4TO NponcxoaumT, Te, YTO KOHbKOOEXeL, 4aBUT Ha
KOrja Mbl KaTaeMcs B CaHsX fiefl Co 3HaYUTENbHOM
WU Ha KOHbKax. cunoi. Nog 6onblLINM
CT0S1 Ha KOHbKax, naBfieHnem nej taet
Mbl ONMpaemcs Ha npv NOHWXXEHHOM Temnepa-
O4YeHb ManeHbKyto Type €cnu, Hanpumep,
niaowaab, BCEro nen UMeet Temne-

B HECKOJ/IbKO KBa- paTypy -5°C,
ApaTHbIX MUIIUMETPOB. a JaBNeHne KOHb-
M Ha 3Ty He6ONbLUYIO KOB MOHU3UN0 TOUKY

naowanb LelnKom aaBuT nnaBneHus nbaa, nonupa-
Bec Hawero Tena. Ecnu Bbl €MOoro KoHbKamu, 6osnee
BCMOMHUTE CKa3aHHoOEe B rnaBse yem Ha 5 °C, To aT1 Yactm

BTOPOW O AaBNEHWUU, TO NOMMeE- Nbja 6yayT TanTbl.

Y10 e nonyvaetca? Tenepb Mexay N0N03bAMU KOHb-
KOB U NbJOM HaxX04WUTCH TOHKWM CNOM BOAbl — HEYAUBM-
TeNbHO, YTO KOHbKOGEXEL, CKONb3UT. Ml KaK TONbKO OH
nepemMecTUT HOTWU B APYyroe MecTo, TamM NPoOU30MAET TO
e camoe. Bciogy nog Horamu KOHbKoGeXLa nen npeBs-
pallaeTcs B TOHKWIW cnon BoAbl. TaKMMK CBOMCTBaMK
13 BCEX CYLLECTBYIOLLMX Ten o6aagaeT TONbKO fied; OAMH
COBETCKUM PU3UK Ha3Bas ero «eAMHCTBEHHbIM CKOJb-
3KWUM Tenom B npupoae». lNpoyne Tena rnagku, HO He
CKOJIb3KMW.

- ———.

1TeopeTnyeckn MOXKHO BbIYMUCANUTb, YTO ANS MOHUMKEHMS TOYKU TasiHWS Nbaa
Ha 1 °C TpebyeTca BecbMa 3HauuTenbHoe gasnexHue B 130 Kr/cm2. Mpous-
BOJSAT JIN CaHU UM KOHbKOGEKELL TaKoe OrPOMHOE 1aBrieHune Ha nea? Ecnm
pacnpeaenunTb BEC caHel (MM KOHbKOGEXKLA) Ha MOBEPXHOCTb NON03bEB
(MN KOHBKOB), TO MOJy4aTCs YMCa ropasfo MeHbLIMe. TO 1I0Ka3biBAET, 4TO
KO NibAly NpUneraeT BMIOTHYIO AafieKo He BCS MOBEPXHOCTL M0103a, a JinLUb
He3HauuTenbHas ee YacTb. [[1py TeOpeTMYecKoM pacyeTe npearonaraeTcs,
4YTO NPU NNABNEHUN U Nef, M BOAA HAXOAATCSA NoJ OAMHAKOBbLIM [JaB/IEHUEM.
ABTOp e OnucbIBaeT NpMMepbl, Korga Boaa, o6pasytollascs npv niaene-
HUK, HaxoamMTca Npu aTMochepPHOM JaBneHnn. B aTom cnyvae TpeGyeTcs
MeHbllee AaBneHne Ans NOHUMKEHUS TOYKU TasHWs nbaa. — lNpum. pea.]
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Tenepb Mbl MOXXEM BEPHYTb-

€Sl K BOMPOCY O TOM, MMajKuK
WK WwepoxosarTbln neg 6osee
CKOJIb30K. Mbl 3HaeM, 4T0 OA1H
W TOT e rpy3 AaBuUT TEM CUJlb-
Hee, YeM Ha MeHbLUYIo nnoLwaib
OH onunpaeTtcs. B kakom xe
cnyyae 4yenoBeK OKa3blBaeT Ha
onopy 6osbllee JaBlieHUe:
KOrJa OH CTOWUT Ha 3ep-
KanbHO rMagKoM Uau

Ha LepoxoBaToM

Nbay? ScHo,
4TO BO BTOPOM
cnyyae, Belb

3[€eCb OH OMMpaeTcs NnLb Ha
HEeMHOrune BbICTYMbl U 6YrOpKu
LLepoxoBaToOn NOBEPXHOCTH.
A yem 6onblile JaBneHne Ha
nepa, Tem obunbHee niaBneHue
W, cnefosatesnibHo, ief TeM
60Jiee CKONb30K (eC/IN TONbKO
Nnono3 A0CTaTo4HO LWH-
POK; Anst y3KOro nonosa
KOHbKOB, BpesaloLue-
rocst B 6yropku, ato
HENPUIOKUMO — 3HEeprus
LBUXEHUS pacxomyeTcs
3[lecb Ha cpesblBa-
HWe 6yrop-

L KOB).

-

[MOHMKEHMEM TOYKM TassHWUS NbAa Noj, 3HAaYUTENbHbIM
[laB/ieHNEeM 0ObSACHSAETCA U MHOXECTBO APYrUX ABIEHUN
06bIIEHHOM XM3HW. Bharogaps 3Ton 0COGEHHOCTU Nbaa
OTAeNbHbIE KYCKW ero cMep3atoTcst BMECTe, ECIU UX CUJTbHO
caBnMBaTtb. ManbyuK, CxrMMas B pyKax KOMbSi CHEra npu
Urpe B CHEXKMK, 6eCCO3HATENbHO MOJIb3YETCH UMEHHO 3TUM
CBOWCTBOM JIeAsiHbIX KPYNMUHOK (CHEXMHOK) CMEep3aThbCs
noJi YCUNEHHbIM AaBNEeHUEM, NOHUKAIOLLMM TeMMepaTypy
UX TafgHMA. Katasg CHEXHbIA KOM A1 CHEXHOW 6abbl, Mbl
onsATb-TaKM NoJIb3yemMcs yKkasaHHOM 0COOGEHHOCTbIO Nbaa:
CHEXWMHKM B MECTaX CONMPUKOCHOBEHUS, B HUXKHEN 4YacTu
KOMa, CMep3atoTcsl Nojl TAXKECTbIO HaJaBIMBaAIOLLIEN HA HUX
Macchl. Bbl NOHMMaeTe Tenepb, KOHEYHO, MOYEMY B CHJb-
Hble MOPO3bl CHEr 06Pa3yeT pacChiNatoLNECS CHEXKKMU,

a 6aba nnoxo nenutcs. MNoa AaBNEHUEM HOT MPOXOMKMX CHEr
Ha TpoTyapax NOCTENEHHO YNNOTHAETCS B 1€/1: CHEXMUHKM
CMep3atoTcs B CMJIOLWHON NIacT.
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CAy4YaAOCH AM BAM 3AAYMBIBATBHCS HAA TEM,
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KAK O6pa3yIioTCsI AeASSHbIe COCYABKM, KOTOPbIE
MbI YACTO BUAMM CBEIUMBAIOLIMMUCS C KPbILI?

’ B KAKYIO IIOrOAY O6pA30BAAUCH COCYABKM:
® B OTTEIeAb MAU B MOpPo3? ECAM B OTTeMeAbD,

TO KAK MOTACQ 3GMEP3HYTH BOAC ITPU

TeMneparype Bbllle Hyasa? ECAU B MOpPO3, TO

OTKYAQ MOTAQ B3fITbCSI BOAO HA KpbIIIe?

Bbl BUAMTE, 4TO 3ajaya He Tak
NnpocTa, KaK KaxeTcs CHa-
Yyana. Yto6bl MOrnn 06pa3o-
BaTbCH /e iHbIE COCY/NbKM,
HYXKHO B OZIHO W TO XK€ BpeMs
UMETb Be TemMnepaTtypsbl: ANs
TasiHUS — BblLLE HYNa U Ang
3amMep3aHUsd — HUXKe Hyns.
Ha camom pgene Tak 1 ecTb:
CHET Ha CKJIOHE KpPbILWK TaeT,
MOTOMY YTO COTHEYHbIE y4H
HarpeBaloT ero 1o Temnepary-
pbl BbiLE HYAS, @ CTEKaloLMe
Kannu BoAbl Y Kpas KpblLLK
3amep3aloT, NOTOMY YTO
3[lecb TeMnepaTypa Huxe
Hynsit.

1 KoHEYHO, Mbl TOBOPUM HE 0 TOM clly4ae 06pa3o-
BaHWUS COCY/EK, KOTOPbIK 06GYCIOB/IEH TENIOTOM

oTanIMBaemoro nof Kpbilen NomMeLeHuns.
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MpeacrtaBbTe TaKylo KaPTUHY. ACHbIM AEHb, MOPO3 BCErO
—1...—2 °C. ConHUe 3anMBaeT BCE CBOMMM ly4aMH,
OZlHAKO YXe 3TU KOCble NIy4n HE HarpeBatoT 3eMJIt0
HaACTONbKO, YTOGbI CHEr Mor TaaTb. HO Ha CKJ/IOH Kpbl-
WK, obpaleHHbIM K COMTHLY, Ny4Yu nagatoT He 10Jioro,
Kak Ha 3eMJilo, a Kpy4e, noa yriiom 6os1ee 67M3KUM

K MpsMoMy (CM. PUCYHOK). U3BECTHO, YTO OCBELLEHKE

W HarpeBaHue ny4yamu Tem 6onblie, Hem 60NbLINK

Yyrosa cocTaBASOT JIy4M C NJIOCKOCTbIO, HA KOTOPYIO OHWU
nagatot. (JenctBue nyyen nponopLmMoHanbHO CMHYCY
3TOro yrna; ana cinyyas, M306paKeHHOro Ha pPUCYHKe,
CHer Ha Kpbllwe nosy4yaeT Tenna B 2,5 pasa 60nblie,
HeXenu paBHas naowaab CHEra Ha rOPU30HTaNbHOM
NOBEPXHOCTHU, MOTOMY YTO CUHYC 60° 6osiblue CUHYCa
20° B 2,5 pasa.) BoT no4yemy cKaT KpbllWKW Harpesa-
€TCH CUSIbHEeE U CHEr Ha HeM MOXeT TaaTb. OTTas-

Bllad BOAa CTEKaAET U KaniadamMmun cBuUcaet

¥ Yncad YKA3BIBAIOT BEAUYMHY YTrAOB
napaoiux Aydein CoaHua
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C Kpas KpblwK. Ho noa Kpbllen TeMnepaTtypa HUXe
HyNs, U Kannsa, oxnaxaaemMmas K TOMy e UCMapeHUeM,
3amMep3aeT. Ha 3amep3Luyio Kanj HaTeKaEeT cneay-
lolLan, TakKe 3aMep3alollas, 3aTtemM TpeTba Kanns

W T. 4.; NOCTENEHHO 06pa3yeTcs MaleHbKWU ieasaHON
6yropok. B apyrov pas npu Takon e noroae aTu
NneAsHble HanNbiBbl €lEe YATUHAIOTCS, U B pe3dynbrate
06pasyloTca COCYyNbKMU, BblpacTaloline Hanogobue
WM3BECTKOBbIX CTAIaKTUTOB B MOA3EMHbIX Mellepax.
Tak BO3HMKAIOT COCY/IbKM Ha Kpblllax capaes M BO-
oblie HeoTanaMBaeMblX MOMELLEHUN.

nosicax U BpeMeHax roga
06yCnoBNEHO B 3HAYUTENIbHOMN
cTeneHn! usMeHeHWeM yrna
nageHus CONHEYHbIX NyYen.
ConHue oT Hac 3MMOM NoYTU
Ha TaKOM e PacCTOSHUH,
KaK 1 IeTOM; OHO OfMHa-
KOBO yJaneHo oT NoJ0COB
W aKBaTopa (pas3nuyng
B PacCTOSiHUM HaCTO/IbKO
HUYTOXHbI, 4TO HE UMEIOT
3HayeHus). Ho HaKNoH con-
HEYHbIX JIy4en K MOBEPXHOCTH
3emnun 6113 aKkBatopa 60Mb-
e, 4eM y NnostocoB; IeTOM
3TOT yrosl 60/iblle, YeM 3UMOMN.

Ta e npuyMHa BbI3bIBa- 3T0 BbI3bIBAET 3aMeTHbIE

eT Ha Haluux rnasax 6onee pasnnyng B TeMnepartype AHs
rpaHAMO3Hble SBNEHNWS, BeAb W, CNefoBaTeNbHoO, B KU3HU
pasfvyne B KIMMaTUHECKUX BCEW Npupoabl.

1Ho He BceLeno: agpyras BaxHas npuMynHa 3aknoyaeTcs B HEOIMHAKOBOW
NPOJOIKUTENBHOCTH [HS, TO ECTb TOMO NMPOMENKYTKA BPEMEHH, B TeYeHUe
KoToporo ConHue corpeBaeT 3emito. 06e NpuymnHbI, BNpo4eM, obycnosne-
Hbl OJHUM aCTPOHOMMUYECKMUM HAKTOM: HAKJIOHOM 3EMHOM OCH K NIOCKOCTH
obpauieHna 3emnun Bokpyr ConHua.
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OW, TEHW, TEHU YepHble,
Koro Bbl HE HaroHMTEe?
Koro He neperoHute?

Bac TonbKo, TEHWN YEPHbIE,
Henb3s nomaTtb-06HATb!

H. HekpacoB

1333333338 33338 3
Mpageabl HaWKW ymenu ecnu
He N0BUTb CBOU TEHU, TO U3BJIE-
KaTb U3 HUX MOMb3Y: C MOMOLLbIO
TEHEen pucoBanu CUNyaTbl — Te-
HeBble M3006paXKeHUs Yenose-

4yecKom durypsl.
B Hawwu gHu 6narogaps

doTorpadun Kaxkablm UMeeT nopTpeThbl, 3aKa-

BO3MOXHOCTb NOy4UTb CBOK 3blBaeMble XyAOXKHUKaM,
NnopTpeT Un CTOWMAN 6ONbLINX AEHET U BbIN
3anevarneTb [OCTYMHbI NLb HEMHOIMM. BoT

4yepTbl AOPOrmUX
emy NiloJen.

Ho B XVIII Beke
noan He 6bin
TaK cYaCTIUBbI:

no4yemy Tak pacnpocTpaHeHbl
OblNn CUY3ThI: 1O UBBECTHOM
CTEeneHn OHU 3aMeHs-
S TOraa COBpeEMEH-
Hble doTorpadun.
Cunyatbl — NoMmaH-
Hble U 3aKpenyieHHble
TeHn. OHKW nony4anncb
MeXaHWYECKUM NyTeM
M B 3TOM OTHOLUEHUH
HanoMWHatoT NPOTUBOMO-
JIOXKHYIO UM CBETOMMUCD.
Mbl nonb3yemcs
CBETOM, NPEAKK Hallun
[N TOW XKe uenu
nofb30BaNnCb ero
OTCYTCTBUMEM — TEHbIO.
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3apucoBbiBanu CunyaTbl cneayowmum o6pasom.
[onoBy NoBOpayMBanu Tak, YTo6bl TeHb JlaBana XxapaKrep-
HbIKM Npodub, 1 06BOAUIN KapaHAaLlOM ee O4epTaHus.
3aTeM KOHTYp 3a/MBanu TyLbiO, BbIPE3anu U Ha-
K/ienBanu Ha 6enyto 6ymary: cunyaT rotos. [pu
eNaHWM yMeHbLUau ero ¢ NomMolLbio 0co60ro
npubéopa — naHtorpada (Ha PUCYHKE BHU3Y).

R\
}‘ I\ ‘

A YMeHBbIIIEHME CHUAYITHOro IOpTpeTa

He gymainTe, 4TO NPOCTOM TEMHbLIM abpPUC HE MOXKET
[laTb NpeAcTaB/eHne O XapaKTePHbIX YepTax OpurnHana.
HanpoTtuB, yaa4HbIi CUAYaT OTIMYAETCS MHOTAa Nopas3uTe/ibHbIM
CXO[CTBOM C OPUTMHAENI0M.

9Ta 0CO6EHHOCTb TEHEBbLIX M306PaXKEHUN — NPU NPOCTOTE KOHTY-
pOB AaBaTb CXOACTBO C OPUrMHANOM — 3auHTeEpecoBasia HEKOTO-
PbIX XyJOXHWKOB, KOTOPbIE CTaNlM PUCOBaTb B TaKOM pofe Lenble
cueHbl, naHgwadTbl U T. N. [loCTENEHHO pUCOBaHWE CUIY3TOB CO3aa-
710 LLeNyto LKoYy XyAOXKHUKOB.

KypbesHO IPOMCXOXASHME CAMOIO
CAOBQ «CUAYST»: OHO 3AMMCTBOBOHO OT
daMyany GPAHITY3CKOrO MUHUCTPA
duHAHCOB cepeprHBl XVIII  Bekq,
OTbeHA Ae CUAYSTA, [IPU3BIBABLIETO
CBOMX PACTOYUTEABHBIX COBPEMEH-
HUKOB K PA3YMHOM 6epeXAMBOCTUA
Y VIIPEKABIIEro GPAHITY3CKYIO 3HATb
B YpEe3MEpPHBIX TPATAX HA KAPTUHBL
U TIOPTPETHL AENIEBU3HA TEHEBLBIX
[IOPTPETOB IIOAQAQ IIOBOA LIYTHU-
KOM HO3BIBATH MX IIOPTpeTaMy a la
Silhouette (10 CUAYSTY>).
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[IBITIAEHOK B aulle

CBOMCTBAMU TEHEW Bbl MOXKe-
Te BOCMO/b30BaThCs, HTOObI
noKasaTb TOBapuLLam UHTEpec-
HYIO LWYTKY. M3 npomacneHHon
éymaru ycTpouTe aKpaH: 4ns
3TOro A4OCTAaTOYHO 3aTAHYTb
Takow 6ymaron KBaapaTtHbIi
BbIPe3 B IMCTE KapTOHa.
MNo3aan aKkpaHa NnomMecTuTe aBe
namnbl; 3puTenu 6yayT cMaeTb
BNepeau Hero, No Apyryto

noctaBbTe Ha NPOBOJIOKE
OBaJlbHbIM KYCOK KapToHa,

W TOrAa Ha 3KpaHe NosiBUTCS,
KOHEeYHo, cunyat anua. (Mpa-
Bas namMna noKa He 3aXkxKeHa.)
Tenepb Bbl 3aABNAETE rOCTAM,
4TO NpUBEaETE B AeNCTBME
«PEHTrEHOBCKMI arnnapar», KoTo-
pbIt OGHAPYXKUT BHYTPU aiLa...
ubinneHKka! 1 gencTBmuTenbHo,
yepes3 MrHOBEHWE roCTU BUAAT,

cTopoHy. OaHy nam-
ny, HanpuMep neBylo,
3axkrute. Mexay
3aXKKEHHOM

flaMnon

KaK CunyaT fiLa CNoBHO
CBET/IEET NO KpasaMm, a B ce-
peavHe ero A0BOJIbHO
OTYETINBO BbIPUCO-
BbIBaETCS CUYaT

" 3Kpa-
HOM

LbIMNeHKa.

A MHUMBI/ PEHTreHOBCKMI CHUMOK

Pasragka ¢okyca npocTa: Bbl 3aXKUraeTe npasylo n1am-

ny, Ha NyTW Ny4en KOTOPOW NoMeLLeH KapTOHHbLIN KOHTYP
LbiNNeHKa. YacTb OBasbHOM TEHM, Ha KOTOPYIO HaKiaabl-
BaETCH TEHb OT LibIN/JIEHKA, OCBELLEeHa NpaBon nammnown,
No3TOMY Kpas sarLa CBeTiee BHYTPEHHEN YacTu. 3putenmu
e, CUAdLLME MO Ty CTOPOHY 3KpaHa U HUYEro He noJo3pe-
BaloLLMe O BallUX AENCTBUAX, MOIYT, NOXanynm, — eciv OHU
HecBeaylWwM B GU3UKE U aHaTOMUU — BOOOPa3nTb, 4TO Bbl
B CaMOM Jiefie NPOonyCTUIN YEPES3 KYPUHOE ANLLO peHTre-

HOBCKHKE Ny4dun.
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-» KapuxkarypHsle poTorpadmm

MHorune He 3HaloT, 4To dOoTO- W'y KaMepsbl C bIPOYKOM, TO
rpadpuyecKknit annapart MOXHO eCTb HenckarkeHHoe. CoB-
YCTPOUTbL 1 6€3 YBENUYUTENb- ceM MHOe HabnjaeTcs,

HOro ctekna (06b-
€KTUBa), N0Nb3ysCh
NMPOCTO MaJIEHbKNUM
KpYribiM OTBEPCTU-
eM. M306parkeHus
nosay4atoTcs npu
3TOM MeHee apKue.
Jlto6onblITHOE BUAOU3ME-
HEHWe TaKon Kamepbl 6e3
06bEKTUBaA NpeacTaBngeT
leneBas Kamepa, B KOTOpou
BMECTO AblPOYKM MMEIOTCH

€C/i1 JOLLEeYKM HaxoaaTea
Ha HEKOTOPOM

I. paccTtofaHumn
' ofHa oT

Apyrou

[Be nepeceKawLmnecs wenu. —Y =

B nepeaHen yactu Kamepsbl il L
NnoMeLLatoTCs ABE AOLWEYKH;

B OJIHOW cAenaHa BEPTU- (MX HAPOYHO AenatoT NOABUXK-
KanbHas Wenb, B 4pyron — HbIMW): TOrga n3obpaxeHue
ropusoHTanbHasn. Ecnun obe Kypbe3HblM 06pa30M UCKa-
[JOLEeYKM npuneratoT apyr waetcs. [NonyyaeTtcs cKopee

K ApYyry BMOTHYO, M306paxe- KapuKatypa, Hexenu GoTo-

HWe Mnony4YaeTcs TaKoe e, Kak  rpadws.

®dotorpadun-KapuKaTypbl, NoNy4EHHbIE C MOMOLLbIO LENEBOii Kamepbl

A UsobpaxeHue PACTSHYTO A UzobpaxeHnue pACTAHYTO
BEPTUKAABHO TOPM3OHTAABHO
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YeM xe 06BACHSIETCA TAKOE UCKUXKEHMUE?

® PaccMOTpMM CAyYdi, KOTAQ FOPU30HTAABHANA
LjeAb HOXOAUTCS BlIepeA¥ BEPTHUKAALHOM’.

A IlowyeMy mIeAeBas KaAMepd AQET MCKAXEHHBbIe M306paxeHus

Yepes nepByto wesnb C y4n oT BEPTUKASbHbIX TMHUIA dU-
rypbl D (KpecTa) NponayT KaK Yepes NpocToe OTBEpPCTUE,
3a4HSAA LeNb HUCKONbKO HE MBMEHUT X0[a 3TUX JTyHeNn.
CnepoBaTenbHO, M306parkeHne BEPTUKaIbHOW JIMHUM M0-
Jly4nTCs Ha MaTOBOM CTEKJIe A B TOM MacluTabe, KOTopbIv
OTBEYaeT PacCTOSAHUIO CTeKN1a A OT cTeHKM C.

MHaye n306pasunTcs Ha CTeKSIe roOpU30HTalbHas NMHUS
Nnpu TOM e pacnonoxeHuu wenen. Hepes nepsyto (ro-
PU30HTaJIbHYIO0) LWeNb NYy4n NponayT 6ecnpendaTCTBEHHO,
He MepeKpeLLnBasCh, NOKa He JOCTUTHYT BEPTUKAIbHOM
wenun B; 4yepes 3Ty LWenb JIy4n NPONAYT KaK Yepes AblpoYy-
Ky U JaflyT Ha MaToBOM CTeKJlie A U306paXKeHne B TOM
MacluTabe, KOTOPbI OTBEeYaEeT PacCToAHUIO A OT BTOPO#H
neperopoaku B.
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Kopouye roBops, Ana BepTuKalbHbIX TUHWUIA NPU

[aHHOM PACMNOJSIOXKEHUM LeNen Kak 6bl CylLecTByeT
O[Ha TObKO NMepPeaHsIs Wenb, AN rOPU30HTaNbHbIX,
HanpoTMB, OAHa TOJIbKO 3aJHSs. A TaK Kak nepeaHsas
LWenb ga/blue 0T MaTOBOro CTEKIIA, HEXENW 3aAHSAS, TO
BCE BEPTMKa/bHbIE MPOTAXKEHNS OOMKHbI MONYYUTLCS Ha
cTekne A B 60/blleM MacluTabe, HEXENN ropu3oHTas b-
Hble: n306parkeHne 6yaeT KaK Obl BbITAHYTO N0 BEPTU-
KasbHOMY HarnpaBJ/IEHMIO.

Hao60poT, Nnpy 06paTHOM PACMNONOKEHWUN LLLENEN JOMK-
Hbl MONYYUTbCSH M306PAXKEHMS, BbITAHYTbIE B TOPU30H-
TanbHOM HanpaBiEHWUN.

A U306paxeHuss mpy APYroM PACMOAOXEHMM LIerei

MOHATHO, YTO NPY KOCOM pa3MelLeHnK Lenei 6yayT nosy4aTbecs
UCKaXKeHUsa MHOro poja.

TaKoi Kamepoi MOXKHO MoSIb30BaTbCS A1 MOSYHEHUS HE OHMX
NWLb KapuKkaTyp. OHa NpurogHa u 4na 6oee cepbesHblX NPaKTK-
YECKMX Lienie, Hanpumep A Toro, YToGbl NPUroTOBWUTb BapuaHThl
APXUTEKTYPHbIX YKPaLLIEHWUI, y30POB 19 KOBPOB, 060€B U T. 1.,
BOOGLLE Mojy4yaTb OPHAMEHTbI U Y30Pbl, MO KENAHWUI0 PACTIHYTblE
WK CaTble B ONpeaesieHHOM HanpasieHUu.




186 I'naBa 7. Ayuy CBETA

=» 30AQUYA O COAHEYHOM BOCXOAE

Bbl Habntoganu Bocxod ConHua I JONTKU OT UCTOYHMKa CBeTa
pOBHO B 5 4. Ho n3BecTHo, [0 rnasa Haobngatensd. MoxxHo
YTO CBET pacnpocTpaHsaeTcs noaTomy 3aAaTb BOMNPOC: B KO-
He MFHOBEHHO: TpebyeTcs HEKO-  TOPOM Yacy Habntoganu 6bl Bbl
TOpOE BpeMs, 4To6bl ly4n ycre- TOT }Ke BOCX0J, ecnn 6bl CBET
pacnpocTpaHsn-

CSl MTHO- :
BEHHO?

CBeT npoberaet pacctosiHue ot ConHua Ao 3emnu 3a

8 MUH. Kazanocb 6bl, YTO NP MTHOBEHHOM pacnpocTpaHe-
HWUKW cBETa Mbl AOMKHbI 6blIN 6bl yBUAETL BocxoA ConHua
Ha 8 MWH paHee, TO eCTb B 4 4 52 MUH.

—
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[nst MHOMMX, BEPOATHO, BYAET MNOAHON HEOKMUAAHHOCTbIO, YTO
TaKoM OTBET COBepLIEHHO HeBepeH. Beab ConHue BocxoauT
OTTOr0, YTO Hall 3eMHOM LWap NOBEPTLIBAET B YXKE OCBE-
LjeHHOe MPOCTPaHCTBO HOBbIE TOYKM CBOEN NOBEPXHOCTH.
MoaToMy Npy¥ MrHOBEHHOM pPacnpoCTpaHeHWW CBETa Bbl
3amMeTnan 6bl Bocxoa CosHLa B TOT K€ caMblii MOMEHT, YTO

W NpU nocregoBaTebHOM ero pacnpocTpaHeHUK, To eCTb
pPOBHO B 5 41,

5555545

[pyroe geno, ecnu Bbl
Habnogaete (B TenecKkon)
nosiBfeHue Ha Kpato ConHua
KaKoro-H1M6yab BbicTyna (npo-
Ty6epaHLua): Npy MFHOBEHHOM
pacnpocTpaHeHuu cBeTa Bbl

3aMeTnn 6bl ero Ha 8 MUH
paHbLue.
w

\

1 Ecnv e NprHSATbL BO BHUMaHWeE TaK Ha3blBaeMylo aTMocdepHyio pe-
$paKLMto, TO peaynbTaT NoNy4nTes elle 6onee HeoXKMaaHHbIN. Pedpakums
VCKPUBSET MyTb Jly4ei B BO3Ayxe U TEM CaMblM MO3BONSET HaM BUIETb
Bocxog ConHua paHee ero reoMeTpuM4eckoro nosiBAeHns Haj ropu3oHTOM.
Ho npu MrHOBEHHOM pacnpocTpaHeHUn cBeTa pedpaKLmMm ObiTb HE MOXKET,
TaK KaK npenomsieHne obycnoBnBaeTcs pasinineM CKOpocTu CBeTa

B pasHbix cpefax. OTcyTcTBUE e pedpaKLmm NoBaeveT 3a cobom To, 4HTO
Habnoaatenb yBuanT socxos ConHLa HEMHOIO MNo3Xe, YeM NpU HEMIHO-
BEHHOM pacnpocTpaHeHMU CBETa; pa3HuLa 3Ta, 3aBUCS OT LIMPOThI MecTa
HaboAeHNs, TeMnepaTypbl BO3ayXa U Apyrux ycioBum, Konebnetcs ot

2 MWH [10 HECKONTbKMX CYTOK U Aaxke 6osiee (B MONSpHbIX WnpoTax). Monyya-
eTcs No6OMNbITHLIN NapajoKe: MPU MIHOBEHHOM (TO eCTb 6ECKOHEYHO Obl-
CTPOM) pacnpocTpaHeHMn CBeTa Mbl Habnoganu 6bl Bocxod ConHLa nosxe,
4eM Npu HeMrHoBEHHOM!
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=» B1AETb CKBO3b CTEHHI

V¥ MHUMMbIA PEHTTe€HOBCKUM
annapar

B 1890-x rr. npoaa-
Bancs N060MNbITHbIN
npuéop Nog rpoOMKUM
Ha3BaHWEM «PEHT-
reHoBCKMM anna-
paT». [TOMHI0, KaK
s 6bl1 03aja4eH,
Korga ele WKob-
HWKOM BMepBble B35
B PYKM 3Ty OCTPOYM-
HYI0 BbIAYMKY: Tpy6Ka
JaBana BO3MOXHOCTb
BUAETb OYKBabHO
CKBO3b HEMpPO3payHble NpeaMeThl! fd pasnuMyan oKkpyxatouee
He TOJIbKO Yepes TOJNICTYIo 6ymary, HO U Yepes Ne3Bue HOXa,
HenpoHMWLaemoe aaxe ona NoaJnHHbIX PEHTTEHOBCKUX NyYen.
HexuTpbiM ceKpeT ycTpoMCcTBa 3TOM UIPYLLIKKU cpaly CTaHeT
SICEH, eC/I Bbl B3MNSIHETE Ha PUCYHOK, U306parkatoWwmmn npo-
ob6pa3s onucbiBaeMon TpyOKKU. HeTbipe 3epKanblia, HaKNOHEH-
Hble Noa yrnom 45°, oTparkatoT ly4n HECKONbKO pas, Beas ux,
TaK CKasaTb, B 06X0[ HENMPO3payHOro npeamerta.

B BoeHHOM Jene WnpoKo
NnoNb3yTca NoA06GHbLIMM
npubopamun. Cuasa B TpaH-
Lee, MOXHO cneauTb 3a
HenpusaTenem, He NOAHM-
Mas ro/IoBbl HA4 3eMNen
W, cnegoBaTenbHo, He
noacTaBnas cebsa nopa
OFOHb, €C/IM CMOTPETL

B NpM6GOP, KOTOPbIM Ha3bl-
BaeTCs NepUCKONnom.
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YeMm OnvHHee nyTb ny4en
cBeTa OT MecTa BCTyne-
HMA B MepucKon Ao rnasa
Hab6naatens, TeM MeHblle
none 3peHus, Buanmoe

B Npn6op. Y106kl YBENH-
YUTb NONEe 3PEHUS, NPU-
MeHseTCs cucTteMa ONTUYECKUX CTEKOS.
OaHaKo cTeKna nornouLatoT YyacThk CBETa,
NPOHWKaLWEro B NEPUCKON; AICHOCTb BUAU-
MOCTM NpeaMeTOB OT 3Toro ctpagaert. CKa-
3aHHOE CTaBUT U3BECTHbIE FPaHuLLbl BbICOTE
nepuckona: 20 M yXKe 9BNAOTCS BbICOTOM,
npuénuxKatrwencsa K npegeny. bonee Bbico-
KWe NepucKonbl AatoT Yepecyyp masioe none
3PEHUSA U HEOTHET/IMBbBIE N306pPaXKeHUS,
0COBGEHHO B MACMYpPHYI0 NOroay.

A CxeMa mepuckona
MOABOAHOM AOAKM

KanutaH noaBoOAHON NOAKMK
HabnjaeT 3a aTakyeMbiM
CYyHOM TaK»e NocpeacT-
BOM nepucKkona — AINH-
HOM TPYOKU, KOHEL, KOTOPOHK
BbICTyMaeT Haa BOAON. 3TH

NnepucKornbl ro-
pa3no cnoxHee,
4eM CyXxonyTHble,

HO CYLHOCTb Ta }e: Nyyu
oTpakaloTcs OT 3epKana
(MM NPU3MBbI), YKpeneH-
HOro B BbiCTynatLen
4yacTu nepucKkona, uayT
BAOJIb TPYObI, OTpaxatoTcs
B HUXXHEW ee YacTu 1 Mno-
najgatoT B rnas Habnwoaa-
Tens.
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=» ['oBOP4AIIIAY «OTPYOASHHAS» TOAOBA

«Hyf0» 3TO HEpeAKOo MoKa3blBanoCb B CTPAHCTBYIOLLMX
Mo NPOBMHLKNK My3eax U NaHoNTUKymMax. Henoces-
LLLEHHOIO OHO MOJTIOXMUTENBHO OLIENOMASET: Bbl BUANUTE
nepen co6on He60ONbLWOM CTONMK C TApPEKON,
a Ha TapenKe NeXuT... })KuBasg 4yenose-
yecKas ronoBa, Kotopas ABuraet
rnasamu, rosopur, ecT! lNoa
CTOJIMKOM cnpsTaTh TyN0BULLE
KaK 6yaTo Herge. XoTa noAonTh
BMJIOTHYIO K CTONY HENMb39 — Bac
oTAENseT OT Hero 6apbep, BCe e
Bbl SCHO BUAMUTE, 4YTO MOJ CTO/IOM

2 A W
*

Koraa Bam npuaetcst 6biTb CBU-
JeTenemM Takoro «4yaa», Nomnpo-
OynTe 3aKMHYTb B NMyCTOE MECTO
noA CTOIMKOM CKOMKaHHYO
OyMarKKy. 3aragKa cpasy pasb-
ACHUTCS: OYMaXKKa OTCKOYMT OT...
3epKkana! Eciv oHa 1 He goneTut
[10 CTONA, TO BCE YK€ OOHaPYXUT
CyLLeCTBOBaHWe 3epKana, Tak
KaK B HEM MOSABUTCS €€ OTparke-
Hue.
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JlocTaTo4yHO NOCTaBMUTb MO 3epKay MeX/y HOXKa-

MM CTOJa, YTOGbI MPOCTPAHCTBO NOJ HUM Ka3anocb
n3aanu nycTbiM, — pa3yMeeTcsi, B TOM JIMLIb Ciyyae,
€C/IN B 3epKasie He oTpakaeTcs 06CTaHOBKA KOMHaThI
unu nyénuka. Bot noyemy KomHaTta fonKHa 6bITb MycTa,
CTEHbl COBEPLUEHHO OAMHAKOBbI, MO BblKPaLLEH B 0A-
HOOGPa3HbIN LIBET, 6€3 y30POB, a NyGAMKa AePHUTCS OT
3epKasna Ha OCTaTO4YHOM PaCCTOSAHUM.

CeKpeT NpocCT A0 CMELHOrO, BUAOW3MEHSIOT U Ha UHOM

HO NOKa He y3Haellb, B YeM OH nafi, Ho NepevyuncnaTb BCe Ba-
3ak/oYaeTcs, NpAMo TepseLlb- pUaHTbl Mbl 34€Cb HE CTaHEM:
€S B Jorajikax. yBUAEB, YuTaTeNb pa3rajaet
MHorga dokyc obctasngeTcd nX cam.

eule adpdekTHee. POKYCHUK

noKasblBaeT cCHa4ana nycrou
CTONMK: HW NOJ HUM, HU Haj {X
HMM HUYEro HeT. 3aTeM Npu-
HOCUTCH U3-3a CLEHbI 3aKpbl-
TbiX AWMKK, B KOTOPOM 6YATO
Obl U XPaHWUTCS KMBag ronosa
"

6e3 TynoBuuia (B AENUCTBU-
TENbHOCTH XKe AWK NYCTOW).
DOKYCHUK CTaBUT 3TOT ALLMK
Ha CTOoN, OTKMAbIBaET nepe-
[HIO0 CTEHKY — W U3YMJIEH-
HOW Ny6NnKe npeacTaBnseTcs
ropopsiias yenoseyeckas
ronosa. Yutatesb, BEPOSATHO,
yXe goragasncs, 4To B Bep-
XHEeW JOCKe CToNa UMeeTcs
OTKMIHaA YacTb,
3aKpbiBatoLwas
oTBeEpCTUE, Yepes
KOTOpOe CUASLLMI noj
CTO/IOM, 3a 3epKa-
flaMu, NpocoBbiBaeT
rofioBy, Korga Ha CTon cTaBaT
nycTon UMK 6e3 agHa. Pokyc
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=>» Briepeant MAM C30AM?

EcTb HEMano Bewen gomall-
Hero o6mMxoaa, ¢ KOTOpbIMHU
MHOrue noan o6pallatotcs
Helenecoob6pasHo. Mbl yxKe
yKa3blBaau paHblie, Y4To
WHble HE YMEelOT NoNb30BaTb-
csl NbJIOM ANS OXNaXKAeHUs:
CTaBAT OX/1aXAaeMble HaMuT-
KW Ha nea, BMECTO TOro YToGbl
nomMmewartb ux nog nep. Oka-
3bIBAETCS, YTO U OObIKHOBEH-
HbIM 3€pKasoM He BCe yMeloT

nonb3oBaTbcs. Cnaowb U psa-
[I0M, }enas Xxopowo pasrns-
neTb ceb6s B 3epKane, CTaBaT
namny rnosagu cebs, 4To6bl
OCBETUTb CBOE OTpaeHue,
BMECTO TOro 4To6bl OCBETUTb
camux cebq! MHorme »}eHuwm-
Hbl MOCTYMalOT UMEHHO TaKUM
o6pas3oM. Halua yutatenbHu-
La, 6e3 COMHeHuWs, goragaet-
csl NTOMECTUTb NaMny Brepeamn
ceb4q.
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=» MOXHO AV BUAETb 3€PKANO?

BoT elle AO0Ka3aTenbCTBO
HeaoCTaTOYHOro Halero
3HaKOMCTBa € 06bIKHO-
BEHHbIM 3epKaioMm:
Ha NOCTaBJIEHHbIN

B 3aronoBKe BOMNpPocC
60/1bLINHCTBO OT-
BeYaeT Henpa-
BWIbHO, XOTH
BCe rMaasaTcs
B 3epKaso
exe-
[HEBHO.
Te, KTO
y6exaeH, 4To
3epKasio MOXHO
BUAETH, oWmnba-
loTcH. Xopouwee
4ynucToe 3epKano
HEBUANMO.
Mo»HO BUaETb
paMmy 3epKana,

ero Kpas, npeamMeThl, B HEM PacceunBatouieit Ha3biBaeTcA
oTpaKalolinecs, Ho caMo- TaKasl NIoOBEePXHOCTb, KOTopas
ro 3epkana, ecnuv ToNbKO pas6pacbiBaeT ly4n cBETA NO
OHO He 3arpsi3HeHo, BUETb BCEBO3MOMHbIM Hanpagne-
Henb3s. Beakasa oTpakartouas HUAM. B YXM3HWU Mbl Ha3blBaeM
NOBEPXHOCTb, B OT/IMYKNE OT oTpaKatoline NoBepXHOCTH
NOBEPXHOCTU paccenBaloLLen, NoMMPOBAaHHbIMU, @ paccenBa-
cama no ce6e HeBUAMMaA. jolmne — MaToBbIMMU.
Bce Tptoku, GOoKycbl U UNHO3UKU, OCHOBAHHbLIE HA UCMOb- c _I
30BaHMM 3epKas, — XOoTd Obl, HANpUMep, ONUCaHHbIN Ha
¢. 190 onbIT ¢ r0N10BOW, — OCHOBaHbl UMEHHO Ha TOM, YTO [ _I

CaMo 3epKaso HeBMAWMO, a BUAHbI JINLIb OTpaXKatolneca J
B HEM NpeaMeTbl. ('
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=» Koro MbI BUAUM, TASIAS B 3€PKANO?

«Pa3ymeeTcs, camux cebs, — OTBETAT MHOTME, — Halle n3obpaxe-
HWe B 3epKaJsie eCTb TOYHEeNLWas KONua Hac caMux, CXogHas ¢ HaMu
BO BCEX NOAPOGHOCTAX».

He yrogHo nu, oaHako, yoe-
OUTbCS B 3TOM cxoacTBe? Y Bac
Ha NpaBOW WEKe PoANHKa —

y Ballero ABOMHWKa NpaBas
LLleKa YMCcTa, HO Ha NEeBOMW LLeKe
€CTb NATHbILKO, KOTOPOro y Bac
Ha 3TOM LWeKe He nmeeTcs. Bbl
3a4yecbiBaeTe BOIOCHI Hanpa-
BO — Ball ABOWMHUK 3a4€eChl-
BaeT UX HaNeBo. Y Bac npaeas
6pOBb BbILLE U TYyLLE NEBOMH,

y HEro, HanpoTuB, aTa 6POBb
HUXKE U pexe, Hewenu neeas.
Bbl HOCUTE Yachkl B NpaBOM

KapmaHe )uneta, a 3anucHyio
KHUMKY B IeBOM KapMaHe
NUaXKaKa, Ball 3epKasbHbli
JBOMHUK UMEET UHbIE NPU-
BbIYKM: €ro 3anucHas KHUKKa
XpaHUTCA B NPaBOM KapmaHe
nuaxa, 4acbl — B 1€BOM
YKUNETHOM.
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O6paTnTe BHUMaHWe Ha umudepbnaT ero 4acos.
Y Bac Takux 4acoB HWKOrAa He 6blBanio: pacnono-
eHue 1 HayepTaHne undp Ha HUX HeobblYan-
Hoe; Hanpumep, undpa 8 n3obparkeHa Tak,
KaK ee Hurge He usobparkatotr — IV — u no-
MeleHa Ha MmecTe 12, 12 Ke HeT coBceM, Mo-
cne 6 cneayeTt 5 U T. 4.; KpOMeE TOro, ABUXKEHMKE
CTPENOK Ha Yacax Ballero ABOMHMUKa o6paTHO
06bIYHOMY.

HaKkoHeL, y Ballero 3epKkaabHOro ABOMHUKa ecTb Gu-
3MYECKMUI HEQOCTATOK, OT KOTOPOTrO Bbl, HAA0 AyMaTb,
CBO6OOAHbI: OH NeBLa. OH NULLET, WHLET, eCT IEBON PYKOH,

W €C/I Bbl Bblpa3uTe roTOBHOCTb C HUM MO340POBaThLCS, OH
NPOTAHET BaM NIEBYIO PYKY.

Henerko pelwuTb, rpaMoTeH /I Ball ABOMHUK. Bo BCAKOM
c/lydae rpamoTeH KaK-To no-ocobeHHomy. EaBa nu yaactces
BaM MPOYECTb XOTb OAHY CTPOKY M3 TOM KHWUIM, KOTOPYIO OH
OEPXKUT, UM KaKoe-HMOYAb CNI0BO B TEX KapaKy/siX, KOTopble
OH BbIBOAWUT CBOEN JIEBOW PYKOW.

TaKoB TOT YENOBEK, KOTOPLIN NPUTA3AET Ha MOIHOE CXOACTBO

¢ Bamu! A Bbl XOTUTE CyOMTb MO HEMY O BHELLHEM BU/E Bac CaMuX...

LIIyTKM B CTOPOHY: €CAM BBl AYMA-
eTe, UTO, IAFIAS B 3€PKANO, BUAUTE
camux cebs, Bbl 3AOAYXAUETECH.
AWIIO, TYAOBUIIIE M OAEXAQ Y OOAB-
IIMHCTBA AIOAEV HE CTPOr'O CUMME-
TPUYHEL (XOTS MBI 9TOrO OOBIYHO
HE 3aMeddeM): IPABAS TOAOBUHA
He BIIOAHE CXOAHA C AE€BOML. B 3ep-
KaAe BCe OCOOEHHOCTM IIPABOM
TIONOBMHBI ITIEPEXOAAT K AEBOM
¥ HAOOOPOT, TAK YTO IIepep HAMU
ABASETCS OUTYPJ, TPOM3BOAIIAS
TIOPO¥ COBCEM MHOE BIIEUYATAEHME,
YeM HALIA COO6CTBEHHAS.
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PrcoBaHMe riepep 3epKAAOM

HeToeCTBEHHOCTb 3epPKalIbHOrO OTPaXEHWUS C OPUTMHANOM elle
3ameTHee B crieayloLLeM onbITe.

MocTaBbTe Nepes co60M OTBECHO Ha CTON 3ePpKasio, NONOXKUTE Nne-
pen HUM BymMarKKy 1 NonpobynTe HapucoBaTb Ha HEN KaKyto-HUOYAb
durypy, Hanpumep NPSMOYrosibHUK ¢ AMaroHanamMu. Ho He cmoTpu-
Te MpY 3TOM NPSMO Ha CBOIO PYKY, @ CNeaunTe NnLlb 3a ABUXEHUIMU
PYKW, OTpaXeHHOW B 3epKarne.

Bbl y6eauTech, YTO CTO/b SIErKas Ha BU 3aAadya NoYTU HEBbLIMOMHK-
Ma. B TedeHWe MHOTUX NeT Halu 3puUTeNbHble BNneYaTneHns U ABU-
ratefbHble OLLYyLLEeHUS yCnenu NpunTH B onpeaeseHHoe COOTBETCT-
BMe. 3epKano HapylwaeT 3Ty CBA3b, TaK KaK NpeacTaBigeT rnasam
ABWXEHWS HaLEN PYKU B UCKaXKEHHOM Bue. [lJaBHULLHWE NPUBbIY-
KK 6yayT NpOTECTOBaTb MPOTUB KaXKA0ro Ballero ABUXEHNUS: Bbl
XOTUTE NPOBECTU JIMHWUIO BNPaBO, a pyKa TAHET BEBO U T. M.

WA
o v

PucoBauue nepep 3epKAAOM

Ele 6onblie HEOXNAAHHbIX CTPAHHOCTEN Bbl BCTPETUTE, ECIN
BMECTO NPOCTOro YepTexa nonpobyete pucoBaTh nepes 3ep-
Kanom 6onee CroXHble GUrypbl v nucatb YTo-HUOBYAb, raas
Ha CTPOKM B 3epKasie: BbIMAET KOMUYHas nytaHuual

Te oTnevyaTku, KOTOpbIE NOJY4aloTCH Ha NPOMOKAaTEIbHON
Oymare, — TOXe U306parKeHUs 3epKaslbHO CUMMETPUYHbIE.
PaccmoTtpute Hagnucu, ucnewpsioLne Bally npoMoKaTenbHyo
oymary, n nonpobynTte NpoyecTb UX. Bam He pa3obpaTb HK Of-
HOro CNnoBa, Aaxke BrojiHe OTYETIMBOr0: OYKBbl UMEIOT HEOObIY-
HbIM HaKJIOH BNIEBO, @ MMaBHOe, NOCeA0BaTENIbHOCTb LUTPUXOB
B HWX HE Ta, K KAKOW Bbl MPUBLIKIW. HO NpuctaBbTe K bymare
3epKaso noj npsmMbIM YIJIOM — U Bbl YBUAWUTE B HEM BCE OYKBbI
HarnMcaHHbIMU TaK, KaK Bbl MPUBLIKIW UX BUAETbL. 3EpKano AaeT
CUMMETPUYHOE OTPaXKEHUE TOro, YTO CamMO ABSETCH CUMMeE-
TPUYHBLIM U306parkeHnem 06bIKHOBEHHOIO MUCbHMA.
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=» POCYeTAMBAS TIOCIIEIIHOCTD

Mbl 3HaeMm, 4To B OAHOPOAHOM Cpefie CBET pacnpocTpaHaeTcs
NPSIMOZIMHEWHO, TO €CTb CKopenwnm nyteM. Ho cBeT usbunpaet
CKOPEWLWUI NYTb TaKXKe B TOM C/ly4ae, Koraa He UAET OT OLHOMW TOYKHK
K Apyron HenocpeacTBEHHO, a JOCTUraEeT ee, NpeaBapuUTeNbHO OTpa-
3UBLUKUCH OT 3epKana.

[pocneanm 3a ero nytem.
MycTb 6yKBa A Ha PUCYHKE A
0603HayvYaeT UCTOYHUK CBe- l
Ta, nMHna MN — 3epKarno,

a nMHusa ABC — nyTb nyda oT

cBeyu ao rnasa C. Mpsmas M B
KB nepneHaukynapHa K MN.

B
N
o

A Yron oTpaxkeHus: 2 PABEH YrAy
napexus 1

[lo 3aKoHaM ONTUKK yron
oTparkeHus 2 paBeH yrny nage-
Hus 1. 3Has 310, NIEerKo JoKa-
3aTb, 4TO U3 BCEX BO3MOMXHbIX
nytev oT A K C ¢ NONyTHbIM
NocTUXKeHnem 3epKkana MN
nyTe ABC — caMbli CKOPbIN.



198 T'aaBa 8. OTpaxkeHVe U IIPeAOMAESHME CBETA

[nsa aToro cpaBHMM NyTb fiyda ABC ¢ KaKUM-HUOBYOb OPYruUMm,
Hanpumep ¢ ADC. Onyctum nepneHankynsap AE n3 Toukn A Ha MIN

1 NPOJOMIKUM ero ganee a0 nepecevyeHns ¢ NpoaoKeHNeM yya
BC B TouKe F. CoegnHUM TaKKe Touku F n D. Yoeammces npexae
BCEro B paBeHCTBE TpeyronabHnKkoB ABE 1 EBF. OHM NpsAIMOYrofb-
Hble, Uy HUX 06 MK KaTeT EB; KpoMe Toro, yribl EFB n EAB paBHbI
MeXay cob60oM, TaK KaKk COOTBETCTBEHHO paBHbl yrnam 2 1 1. Cnepo-
BaTenbHo, AE = EF. OTclofla BblITEKAET PaBEHCTBO MPSIMOYrOSIbHbIX
TpeyronbHUKoB AED u EDF no gByM KateTtam U, cnefosaTesibHo,
paBeHcTBO AD 1 DF.

BBuray aTOro Mbl MOXKeM
nytb ABC 3aMeHUTb paB-
HbIM emy nyTem CBF (TaK
Kak AB = FB), a nytb ADC —
nytem CDF. CpaBHMBas e
mMexay cobowv anuHel CBF

M n CDF, Bugnm, 4To npsimMas
;o nuHua CBF Kopoye noma-
Hon CDF. Otctoga nytb ABC
Kopoye ADC, 4To 1 Tpebo-
F BaNloCb [J0Ka3aTh!

A CBeT, oTpaxasch, BLIGUpAET
KPATYARIINA TYTh

I'ae OBl HM HAXOAMAQCH TOYKA D),
nyTb ABC Bcerpa 6yaeT Kopode
nyTu ADC, eCAV TOABKO YI'OA OTPA-
XEHUsT PABEH YIrAy IIaAeHMS. 3HA-
YUT, CBET AEVICTBUTEABHO U30UpPaeT
COMBIN KOPOTKMM U CAMBIV CKOPHIN
IIYTb M3 BCEX BO3MOXHBIX MEXAY
VICTOYHMUKOM, 3€PKAAOM ¥ TAQ30M.
Ha 5TO 06CTOSTEABCTBO BIIEPBLIE
YKas3aa emnle 'epoH AAEKCAHAPUN-
CKUM, 30MEYATEABHBI TpedecKum
MEXOHMK ¥ MATeMATUK Il Bexa.
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=>» [ToAeT BOPOHLI

YMeHWe HaxoauTb KpaTyanlumi NyTb B CayyYasx, NOAOGHbIX cernyac
pacCcMOTPEHHbIM, MOXET MPUIrOANTLCS AN1S PELLUEHUS HEKOTOPbIX
ros0BOSIOMOK. BOT npumep 0aHOM U3 TakMx 3aaay.

Ha BeTke aepeBa cuauT BOpoHa. BHU3y Ha t?
[BOpe paccbiNaHbl 3epHa. BopoHa cnycka-

€TCs C BETKM, CXBaTblBAET 3€PHO U Ca-

AMTcs Ha 3a6op. CnpalunBaeTcs: rae
[ONI}KHA OHa CXBaTUTb 3EPHO, YTOObI
nyTb ee 6bla KpaTyanLumm?

PelreHue 30pAQYM O BOPOHE — HANTHU
KPATYAAIINA NYTh AO 3ab6opa v

\

3aaaya 3Ta COBEPLUEHHO CXOfHA C TOM, KOTOPYIO Mbl TOJIbKO YTO
paccMoTpesnin. HeTpyaHo No3aToMy AaTb NPaBWUibHbIR OTBET: BO-
pOHa JO/MKHa NoApaXKaTh Nyvy CBETA, TO €CTb NIETETb TaK, YTOObI
yron 1 6bi1 paBeH yriy 2. Mbl yXKe BUAENH, 4TO B TAKOM cly4ae nyTb
OKa3blBaeTCs KpaTyanLumM.



200 I'naBa 8. OTpaXeHMe U IIPEAOMAEHYE CBETA

-» HoBoe 1 cTapoe 0 KaAAEeMAOCKOIIE

BceMm n3BecTHa xopollas pPa3HO06pasHbIX GUrYP MOXKHO
UrpyLLIKa, HOCALLas Ha3BaHWe MOMY4YUTb C €ro NMOMOLLbIO.
KanenmocKona: ropctoyka [lonycTvM, Bbl AepuTE
MeCTPbIX OCKOIKOB OT- B PyKax KafengocKon
paaeTcs B BYX UK ¢ 20 cTeKblWKamu
TPEX MIOCKKX 3ep- 1 10 pas B MUHYTY
Kanblax 1 o6pa- nosopaymBa-

3yeT YANBUTENbHO eTe ero, 4Tobbl
Kpacusble GUrypsbl, noJsly4nuTb HOBOE
pa3Hoo6pasHo pacrosoxeHue
MeHSoLLMECs Npu oTpaXKaloLLnx-

Manewniwem noBopoTte CSl CTEKJIbILLIEK.
Kanengockona. XoTs CKOJ/IbKO BpPEMEHU
KanengocKon A4oBOJIbHO MOoHaZoobumTCsa BaM, 4YTO-
006L1Een3BECTEH, Masio KTO NOJ0- Obl NepecMOoTPETb BCe NoJy4a-

3peBaeT, KaKoe OrPOMHOE YMC/IO  IOLLMECS MPU 3TOM DUrYPbI?

CaMoe IIBIAKOE BOOGPAXEHME HE IIPEAYCMOTPHUT IIPABUABHOTO
OTBETA HA 3TOT BOMPOC. OKEAHBI BHICOXHYT M TOPHBIE LIEMN
COTPYTCH, IPEeXAe YeM OYAYT MCUEPIIQHBl BCE Y30PEHl, YYAEC-
HBIM OB6PA30M CKPBITHIE BHYTPM BAIIE MAASHBKOM UTPYILIKH,
TIOTOMY YTO AASl OCYVIIECTBAEHMS BCEX UX ITOHAAOOUTCS IIO
kparHen Mepe 500 000 MAH AeT. CBoiille 500 MAH THICTYEASTUN
HYXHO BPAIIATH HALI KAAEHAOCKOTI, YTOOH! IIepe-
CMOTPETD BCE ET0 Y30phl!

v

beckoHe4yHO pa3Hoo6pa3Hble, BEHHO Me-
HAIOLLMECS Y30pbl KanengocKona AaBHO
MHTEPECYIOT AEKOPATOPOB-XYAOKHUKOB,
daHTa3ns KOTopbIX HE MOXKET conep-
HW4YaTb C HEUCTOLWMMOW n3obperaTesib-
HOCTb}O 3TOro npuéopa. Kanengockon
co3aaeT nogyac y3opbl NopasuTenbHOM
KpacoTbl, CMOCOBHbLIE CIYXUTb NpeKpac-
HbIMW MOTMBaMM A4/ OPHAMEHTOB Ha
06041X, Y30POB Ha Pa3/IMYHbLIX TKAHAX U T. .
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Ho B WWUMPOKOKM NyGAMKe KalengoCKorn He
BbI3bIBAET YXKe TOro XMBOIro UHTepeca,

C KaKuUM BCTpPeYeH OH 6bls1 HOBUHKOW.
Ero BocneBanu B Npo3e 1 CTUXax.
Kanengockon n3o6peTeH 6bia B AHMUK
B 1816 I. U Yepes roa-nontopa NPOHMK
y*e B Pocculio, rae 6b11 BCTPEYEH € BOC-
XULEHUEM.

BacHonucel A. U3MAiAOB B XXYpPHAAE
«BAAroHaMepeHHbIN» (MioAb 1818 r.) mucaa
O KAAEMAOCKOIIe B CACAVIOIIUX BBIPAXKESHUSIX:

[MpoynTaB 06bLABNEHME O Kanengockone, 4ocTato
Cue YyyaecHoe opyane —
CMOTpPIO — M 4TO B MOMX ra3ax?
B durypax pasHbix 1 3Be3gax
Candwupsbl, AXOHTbI, TONa3bl,
M n3ympyabl, 1 anmassbl,
N ameTuCTbl, 1 Xemuyr,
M nepnamytp — Bce BUY BAPYr!
JInwb caoenato pyKon ABUKEHbE —
M HoBoOE B rnasax siBfieHbe!
He TonbKO B cTUXaX, HO U B MPO3€ HEBO3MOXHO onucaTtb
TOro, 4TO BUaMLIb B Kanenaockone. durypol nepeme-
HAIOTCS NPU KaXKAOM ABUXEHUN PYKM U OAHA Ha APYryto
He noxoasT. Kakve npenectHble y3opbl! AX, ecnu 6bl
MOXHO 6bI/10 BbIlLIMBaTb UX Ha KaHBe! Ho rae B3aTb
TaKue ApKue Wwenka? Bot camoe npusaTHoE 3aHATHUE OT
6e31enu1sa 1 CKyku. flopasao nyylle CMOTPETb B Kanlenao-
CKOI, HEXXENKW pacKiafblBaTb rPaHA-MacbsHC.
YTBEpatoT, 6yATO KanenaoCcKon U3BECTEH Obln eLle
B XVII ctonetuun. HolHe HegaBHO OH BO30GHOB/EH U YCO-
BEPLUIEHCTBOBAH B AHIUK, OTTyAa MecsiLia ABa Ha3aj
nepetien Bo ®paHuuto. OanH M3 TaMOLIHUX 6oravyen
3aKaszan Kanenagockon B 20 000 ¢dpaHKoB. BmecTto
Pa3HOLBETHbIX CTEKJIbILLIEK M BYC BEEN OH MONOXUTb —
EMUYYT W AparoLeHHble KaMeHbSl.
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Aanee 6acHonMcel] PACCKA3BIBAET 3a6ABHBINI
QHEKAOT O KaAEeMAOCKOIIe M, HOKOHeL], 3aKAIo4YdeT
CTATBIO MEAOHXOANYEeCKMM 3aMeYdHMeM,
YPEe3BLIYANHO XAPAKTEPHBIM AAS SIIOXU
KPEeIIoCTHUYIEeCTBA ¥ OTCTAAOCTH:

M3BECTHbIN CBOMMM MPEBOCXOAHbIMM ONTUYECKUMMU
WMHCTPYMEHTaMu UMMepPaTopCKnn GU3nKo-mexaHuk Pocnu-
HW JenaeT u npofaeT Kanenaockonbl no 20 pybnen. bes
COMHeHMUS, ropasao 6osee HaMAeTca Ha HUX OXOTHUMKOB, He-
¥eNn Ha PU3NYECKUE U XUMUYECKUE NEKLIMK, OT KOTOPbIX,

K COXaneHuto 1 yanBneHuto, 6naroHamepeHHbIn rocnogunH
PocnunHKW He nonyy4nn HUKaKon cebe Bbirogbl.

[onro Kanengockon octaBasics He 6osiee YeM NoBO0MbITHOM UIpyLL-
KOW M TONIbKO MO34Hee Nnoayyuna nonesHoe NpMMeHeHne ans coctas-
NIEHNS Y30pOoB. N306peTeH NprMbop, C MOMOLLbIO KOTOPOTro MOXHO
doTorpadumpoBatb KanemaocKonn4yeckue y3opbl U Taknm o6pasom
MEXaHWYECKM NPUAYMbIBaTb BCEBO3MOXHbIE OPHAMEHTHI.
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Kaxkmue olyiieHMns MCIIBITAAY 6bI Mbl, €CAM
, 6bI, YMEHbIIIEHHBbIE AO PA3MEPOB CTEKASHHOI'O
OCKOAKd, OYYTUAMCEH BHYTPU KAAEHAOCKOIIA?

CylecTByeT cnoco6 BbIMNOMHUTL TaKOM ONbIT Ha Aene. 3Ty YyAEeCHYIo
BO3MOXHOCTb UMenu B 1900 I. noceTuTenn BCeMUPHON MNapuiK-
CKOW BbICTaBKM, rae 60JbLUXM YyCNEXoM NoNb30Basica TaK Ha3bliBa-
eMbli [lBopeL, nio3ui — HEeYTO BPoe KanernaocKona, HO TOIbKO
HernoaBWXHOro. BoobpasuTe WeCTUyroNibHbIN 3as, KaXaasa cTeHa
KOTOPOro npeacTaB/iseT cO60M OrpoMHOE 3epKasio uaeanbHom
NONMPOBKU. B yrnax 3epKasibHOro 3ana yCTpOeHbl apXUTEKTYPHble
YKpalweHUs B BUAE KOMOHH U KapHWU30B, CIMBAIOLLMUXCS C NEMNKON
NnoToNIKa. 3puUTenb BHYTPKU TaKoro 3ana Buaesn cebs cloBHO 3aTe-
PAHHBIM B HEBOOGPA3UMOW TOJME NOXOXKMX Ha HErOo Ntoaen B 6€CKOo-
HeYyHow aHbuNaze 3a U KONOHH; OHW OKPYXXasiu ero co BCex CTOPOH
W NpoCcTMpanunch BAasb, HACKONbKO BUAEN rnas.

3abl, 3alUTPUXOBAHHbIE HA PUCYHKE FOPU30HTasIbHO, MOYy4aloTCs
BC/1IeACTBME OJHOKPATHOIO OTPAXKEHUS; B pe3y/bTaTe ABYKPaTHOro
OTPaXKEeHWs MOJy4aloTCs U306PAXKEHUS, 3ALUTPUXOBAHHbIE NEPMEH-
OVKYASIPHO K NepBbIM, TO eCTb elle 12 3an0B.

TpoeKpaTHOE OTpaXKeEHWE NPUCOEAN-
HSIET K HUM ellle 18 3anoB (Kocas
LUTPUXOBKaA); 3a/1bl MHOXATCS

C KaXK[1bIM OTPaXEHUEM,

1 0OLLEE YUCIIO UX 3aBUCUT

OT COBEPLLEHCTBA MOIMPOBKMU

1 OT NapannenbHoCTH 3epKarn,
3aHUMatOLLMX MPOTUBOMOJONK-

Hbl€ rPaHn NPU3MaTU4EeCKOro
3ana. [paKkTnyecKkun pasnnya- H
JIUCb eLle 3asbl, NonyyaBLunecs

B pe3ynbrate 12-ro oTparkeHus,

TO €CTb BUAUMbIN FOPU3OHT

0GHMMman 468 3anos.. 4 TpoekpaTHOe OTPAXEHME CTEH
3ePKAABHOrO 34Ad AdeT 36 30A0B
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MpryrHa «dyga» AcHa BCAKOMY, KTO 3HAKOM C 3aKOHaMM oTpaxe-
HUS cBETa, BeAb TYT UMEIOTCS TPU Napbl NapanfiefbHblX 3epKan

W fecsaTb Nap 3epKan, NoCTaBAEHHbIX NOA Yr/IOM: HeYyAUBUTENbHO,
YTO OHM AaloT TaKoe MHOXECTBO OTparkeHui. Ele niobonbiTHee Te
onTtuyeckue apdeKTbl, KOTOPblE 6bIIN OCTUIHYTLI Ha [TapuKCKOM
BbiCTaBKe B TaK Ha3blBaeMoMm [lBopLie Muparken. Ero yctpoutenu
NPUCOEONHUAN K 6ECUYNCNEHHBIM OTPAXKEHNSAM €lle MTHOBEHHYO
nepemMeHy Bcen KapTuHbl. OHW KaK Obl YCTPOUIN NOABUXKHbIN, Or-
POMHbIX pa3MepoB KanengocKorn, BHYTPM KOTOPOro NoOMeLLanmcb
3puUTenu.

lNepemeHa 06CTaHOBKMU

B 9TOM [1BOpLE MUPaXKeEN
JocTUranachb cneayoLlmm
06pa30M: 3epKabHble cTe-
Hbl HA HEKOTOPOM paccCTo-
SHWMK OT pebep paspesaHsbl
BOOJIb, M NOSYYEHHbIV Yron
MOXET BpallaTbCs BOKPYr
OCW, 3aMEHASACH APYTUM.
M3 pucyHKa BUAHO, Y4TO
MOYHO NPOU3BECTU TPU 3a-
MEHbI, COOTBETCTBYIOLLNE
yrmnam 1,2 un 3.

ﬂ Tennepp mpeacTaBBre cebe, 4YTO BCe
‘Qf i YTABL, OOO3HAYEeHHBIe ILmbpon 1, 3a-
KAIOUQIOT B cebe O6CTAHOBKY TPOIIMYe-
CKOT'O AECd, BCE YIABI 2 — OOCTAHOBKY
apabCKOro 3aAd, A YTABL 3 — MHAUCKO-
ro Xxpama. OAHMM ABUXEHMEM CKPBITOTO
MEXAHM3MJ, TOBOPAYMBAIOUIETO VIABL
TPOIIMYECKUN AeC IIPEBPALIAETCS
B XPOM MAM B ApabCckuit 3aA. Bechb ce-
KPEeT BOALIEOCTBA OCHOBOH HA TAKOM
IPOCTOM GU3NIECKOM IBASHUM, KAK OT-
POXEHME CBETOBBIX AYYEH.
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-» [loyeMy 1 KOK IIPEAOMASIETCS
cBeT?

To, 4To Npu nepexoge U3
OZIHOM cpefbl B APYryto Ny4
cBeTa NPenoMasaeTcs, MHOTUM
npeacTaBnseTcsd CTPaHHbIM
Kanpu3om npupoabl. Kaxketca
HENOHATHbLIM, NOYEMY CBET
He coxpaHseT B HOBOW
cpeae nepBoHavyanbHOro
CBOEro HanpaBieHus,

a u3bupaeT IoMaHbIn
nyTb. K10 Tak ayma-
€T, TOT, BEPOSAATHO,

C yaoBneTBope-

HMEM Y3HaeT, 4To Iyd cBeTa 6o1uLoB, nepeceKatowen
npeteprnesBaeTt, B CYLHOCTH, rpaHuLy Mexay no4ysow, yaoo-
TO € camoe, YTO NPOUCXoaunT HOM ONng XoAab6bl, U NOYBOWM

C Mapuwupyouen KoJToOHHOM HEeyLO6HOMN.

BoT uTO roBoput 06 aToM A. I'epiiieas,
3HAMEHUTBIA ACTPOHOM U du3uk XIX Beka:

(44 MpencraBbTe cebe OTPsA CoAaT, UAYLLUIA MO MECTHOCTH,
pasaeneHHon NPAMON rpaHuLIen Ha IBE Moa0Chl, U3 KOTO-
pbIX OAHA rNajKas, poBHas 1 yao6Has 41a XoAb0bl, ApY-
ras — KoykoBaras, 3aTpyAHUTENbHas, TaK YTo Xoab6a Mo
HEN He MOXXET COBEPLLATLCS CTOMb BbICTPO. MPEAnoNoK1UM
CBEPX TOr0, YTO GPOHT OTPSAAA COCTaBASET Yron ¢ norpa-
HUYHOW IMHWEN MeXay ABYMS Mosocamu, Tak 4To congathl
[OCTMraloT 3TOM rpaHuLibl He BCE OIHOBPEMEHHO, a Mo-
c/iefloBaTeNIbHO OAUH 3a ApYrMM. Toraa Kax/abii conaar,
MepecTynuB rpaHuLly, 04yTUTCS Ha NMOYBE, Mo KOTOPOK
OH He MOXXeT 60Jiee NoABUraTbCs Tak GbICTPO, KakK 40
TOro BpemeHu. OH HE CMOKET y)Ke AiepaTbCs Ha 0HOM
JIMHWM C OCTaIbHOM YaCTbiO LEPEHTH, elle HaxoaaLLEen-
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Cs1 Ha Ny4yllen noyse, 1 BYAET OT Hee OTCTaBaThb C Kaxaom
CeKyHaon Bce 6onblue. Tak Kak Kaxablv congart, AocTuras
rpaHuLbl, UCMbITbIBAET OAMHAKOBOE 3aTpyAHEHWUE B XOb-
6€, TO ecniv confatbl He HapyLlaT CTPos, HE paccetoTcs,
a 6yayT NpoAos/IKaTb MapLWMpoBaTb NPaBUIbHOM KO-
JIOHHOM, BCS Ta YacCTb KOJIOHHbI, KOTOpas nepecTynuia
rpaHuuy, 6yaeT Hen36eXKHO OTCTaBaTb OT OCTa/lbHOM
M COCTaBWT C HEW MOITOMY TYMOM Yros B TOYKE rnepeceye-
HUS rpaHuLbl. N Tak Kak HE0BXOAUMOCTb XOAUTb B HOTY,
He nepebuBas 4OPOrK Apyr APYry, 3aCTaBUT KaxKaoro
coJijaTa Wwaratb NpsaMo nepes cobou, Noa NpsiMmbim

YIIOM K HOBOMY GPOHTY, TO MyTb, KOTOPbLIA OH NponaeT
Mo nepexoje rpaHuLibl, 6yaeT, BO-NepBbIX, NEPNEHANKY-
NApeH K HOBOMY GPOHTY, @ BO-BTOPbIX, TaK OTHOCUTbCS
K TOMY MyTW, KaKoW 6bl1 6bl MPOMAEH B CllyYae OTCYTCT-
BUS 3aMeJIEHUS, KaK HOBas CKOPOCTb K NPEXHEN.

B manom Buae Bbl MOXeTe
BOCIMPOU3BECTU 3TO HarnagHoe
nofgobue npenomsieHus ceeta
y cebs Ha cTone. Hakponte
NMoSI0OBMHY CTOMa CKaTepPTbIo

W, CNerka HaK/IoHUB CTON,
3acTaBbTe CKaTbiBaTbCH MO
HEMY Napy KOJIECUKOB, Harnyxo
NOCaXKEHHbIX Ha 06LLY0 OCb
(Hanpumep, OT CTIOMaHHOro
[IeTCKOro napoB0o3a Waun apy-
ron urpyiku). Ecnn Hanpas-

&

NeHne ABUKEHUS KOMec 1 Kpan
CKaTepTu COCTaBNAIOT NPAMON
yros, NpefioMfeHns nyTu

He npoucxoauT. Bol umeete

B 9TOM clly4ae UNCTpaLmio
ONTUYECKOro NpaBuna: nyy,
nepneHanKyIapHbIA K NI0CKO-
CTW pasjena cpej, He npesnom-
naetcs. MNpu HanpaBneHuu,
HaKNOHHOM K Kpalo cKaTepTu,
nyTb KOJIEC M3NTaMblBaeTCs Ha
3TOM Kpalo, TO eCTb Ha rpaHuLe
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MEeXIy cpeaamu, ¢ pasIMyHon YyacTb, IAe CKOPOCTb MeHbLLEe
CKOPOCTbIO ABMKEHUSA B HUX. (CKaTepTb), HanpaBfieHWe NyTK
Jlerko 3aMeTuTb, 4YTO MpH (ny4) npubnanxKaeTcs K neprneH-
nepexoae U3 4yacTtu ctona, rae AVKynapy nagexus. B o6paTHOM
CKOPOCTb ABUXKEHUA 60J1b- cllydae HabnogaeTca yaaneHue
Wwe (HenoKpblTas YacTb), B Ty OT 3TOro nepneHanKynapa.

A OmBIT, IPOSCHAIOLUNA NMPEeAOMAEHHUE CBETA

M3 3TOro MOXHO, MEXy MPOYMM, NOYEPMNHYTb BaXKHOE YKa3a-
HWe, BCKPbIBAlOLLEE CYLLHOCTb pacCMaTpUBaEMOro BEHUS,
a2 UMEHHO YTO NpenioMaeHe 06yCNOBAEHO Pa3NM4YMeM CKOPOCTH
CcBeTa B 06eunx cpefax. Hem 6onblue pasnuyne B CKOPOCTH, TEM
3HauYuTeNbHEE NPEIOMIEHUNE; TaK Ha3blBaeMbI NOKa3aTtesb
NPeIoMIEHNUS, XapaKTePUIYIOLMI BENNYMHY U3TOMa JTy4EN, eCTb
He YTO MHOE, KaK OTHOLLIEHME 3TUX CKopocTen. Koraa Bbl YMTaete,
YTO NOoKa3zaTtesb MPeoMIEHUS NPU Nepexoae U3 BO3ayxa B BO4Y
€CTb */,, TO Bbl BMECTE C TEM Y3HAETE, 4TO CBET ABUMETCA B BO3-
Jyxe npumepHo B 1,3 pasa 6bICTpee, 4eM B BOAE.
A B CBSI3M1 C 3TUM HaXoAUTCS M Apyras noy4utesibHass 0CO6GEHHOCTb
pacnpocTpaHeHus cBeTa. Ecnu B criydae oTpaxeHUsi CBETOBOM Sy
crefyeT KpatyamllmMMm nyTem,
TO B C/ly4ae NpenoMIeHUs OH
N36UPAET CKOPENLLMI
nyTb: HUKaKoOE Apyroe
HarnpaBieHWe He Npw-
BOAMT JIyd TaK CKOPO
K MECTYy Ha3Ha4eHusl,
KaK 3ToT U3/I0MaH-
HbIM NyTb.
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=» Koraa AAMHHBIN ITYTh ITPOXOAUTCS
OBICTPEE, YEM KOPOTKUMN?

, Hey:KeAM AOMAHBIN NMYThL MOXET 6bICTpee
H IIPUBECTH K LIeAH, YeM IIpsIMoin?

[a, B Tex cnyyasnx, Korga CKOpoCTb ABUXKEHUSA B pa3IMYHbIX
yacTax NyTu pasnnyHa. BcnoMHuUTe, 4TO NpMxoauTcs aenatb
XUTENAM 4epeBHU, PACMOSIOKEHHON MeX Ay ABYMS Xene3Ho-
[OPOXHbIMWU CTAHUMSAMM B COCEACTBE C OAHON M3 HUX. HTOOGHI
nonacTb CKOpee Ha JanbHIO CTaHLMIO, OHM edyT Ha nowaau
CHavyana B 06paTHOM HanpaBieHWUN, K GNnKanLlen CTaHUMK, Tam
cajsaTcs B noes3a v eayT K MecTy HasHadyeHus. UM Kopoye 6bl1s1o
Obl, pasymeeTcs, NPsAMO exaTb Ty[a Ha fowaaun, HoO OHK npeano-
YuTaloT 6onee AIMHHBLIM NYTb Ha NIoWaAun U B BaroHe, NoToMy 4To
OH MPUBOAMT K LieNn CKopee.
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Yoenum MUHyTY BHUMaHUS elle
oaHoMY npumepy. KaBanepuct
[ONKEH NPUOLITL C AOHECEHMEM
M3 TOYKM A K Nanatke KoMaHau-
pa B To4Ke C (CM. pucyHOK). Ero
OTAENAI0T OT NanaTku nosoca
rny6oKoro necka u nonoca nyra,
pa3rpaHWYeHHble Mexay co6oMn
npsMon nuHuen EF. Mo necya-
HOM Mo4Be folaab ABUXKETCS BABOE
MeaNeHHee, YEM MO Nyry.

B 7 Km o
Nyr 3 KM

[E IF
Mecok 2 KM

A D

A 3apdy¥a O KABAAEPUCTE: HAWTH CKOpemumui nyth u3 A B C

Kakoin xe NyTh AOAXKEH BbIOPATH KABAAEPHUCT,
, YTO6BI AOCTUIHYTh NAAATKM B KpATYAMILIEe
BpemMs?

Ha nepBbIi B3NS KaXeTcs, 4TO CaMbli CKOPbIW NyTb — NpsimMas nu-
HUs, npoBeaeHHas oT A oo C. Ho 3To coBepLUEHHO OWKNBOYHO, U 9 He
aymato, 4To6bl Hallencs KaBanepucT, KOTOpbIM BbiGpan 6bl TaKOK
nyTb. MeaneHHoe ABUXEHUE MO NECKY HAaBEAET ero Ha NPaBUIIbHYIO
MbIC/lb COKPATUTb 3TY MEANEHHYIO YacTb NyTH, NPope3aB necyaHyo
noJsiocy N0 MeHee KOCOoM IMHUKN; KOHEYHO, TEM CaMbIM YATMHUTCSA
BTOpasi 4acTb NYTU — MO YTy, HO TaK KakK Mo Nyry MOXXHO ABUIraTb-
cs BABOe 6bicTpee, TO YATMHEHME NYTU He NepeBeCUT Noy4eHHOM
BbIr0Abl, U B 06LLEM UTOre NyTb ByAeT NpojenaH B MeHbLIWM Npo-
MEXYTOK BpeMeHU. [lpyruMu crioBamu, NyTb KaBalepucTa AO/MKEH
MPesIoOMUTLCS Ha FPaHuLLe 060MX POLOB NOYBbLI U MPUTOM TaK, YTOObI
nyTb MO SIYry COCTaBASAN C MEPNEHANKYNAPOM K rpaHuLe 60MbLLnM
yroJfi, 4eMm nyTb MO Nec4aHom no4se.
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KTo 3HaKom ¢ reoMeTpuen, a UMeHHoO ¢ TeopeMoi Mudaropa, ToT
MOET NPOBEPUTD, YTO NPAMON NyTb AC AENCTBUTENBHO HE ABNSAET-
Csl NyTeEM CKOPENLLMM M YTO NPU TEX pasmepax ans WMpPHHbI NOI0C
W PacCTOSIHUI, KOTOPbIe Mbl 34€Cb UMEEM B BUAY, MOXKHO CKopee
[OCTUYb LEeNn, eCiun HanpaBuTbCS, Hanpumep, no nomMaHom AEC.

v PelreHue 3aAAYM O KABAAEPUCTE

B P 7 Km c
:‘\bL 3 KM

E M F
/é‘f,i——”" Mecok 2 kM

Al D

Q

LLInpnHa nec4aHon Nonocbl — 2 KM, NyroBon — 3 KM, pac-
ctosHMe BC — 7 kM. Torga Bcs annHa AC paBHa Mo Teopeme

[Mndaropa:
V52 4+ 72=+T74 = 8,6 KM.

Yactb AN — nyTb N0 NECKY — 3TOro OTpPe3Ka CocTaB/Is-

€T, KaK JIerko coobpasuTb, 2/5 3TOW BENUYNHbI, TO ECTb
3,44 KM. TaK KaK Nno necKy ABUXeHWe NMpOoUCXoauT BABOE
Me[sieHHee, 4eM Mo yry, To 3,44 KM necyaHoro nyTu
paBHO3Ha4YHbl B CMbICNe TpebyeMOro BpeMeHu 6,88 KM no
nyry. U cnepgoBatenibHO, BECb CMELLaHHbIM MyTb MO NPAMOW
AC, paBHbI 8,6 KM, cootBeTcTBYeT 12,04 KM MyTH MO Nyry.
Cnenaem TaKoe e NpuMBeaeHue K Iyry v ans TIoMaHoro
nytn AEC. YacTtb AE = 2 KM 1 COOTBETCTBYET 4 KM MNyTU Mo

Jyry.
EC =3%2+72=+/58=7,61 KM.
MToro Becb noMaHbi nyTb AEC COOTBETCTBYET:
4+ 7,61=11,61KMm.

MTaK, KOPOTKNIM NpsiMON NyTb cOOTBETCTBYET 12,04 KM
OBWXXEHWS NO Nyry, a AJIMHHbBIA JTIOMaHbIM — BCEro TOJIbKO
11,61 KM N0 ToW Xe noyse. JIMHHbIM NyTb, KaK BUAUTE,
naet Bbirogy B 12,04 — 11,61 = 0,43, no4ytu B 0,5 Km!
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Ho Mbl He yKasanu ewe camoro 6bICTporo nyTu. belcTpenwni nyTb,
KakK y4uT Teopus, 6yAeT TOT, NPU KOTOPOM (HaM NpuaeTcs 3aecb
06paTUTbCS K yc/lyraM TPMIOHOMETPUU) CUHYC yriia b OTHOCUTCH

K CUHYCY yrna a, Kak CKOPOCTb Ha Iyry OTHOCUTCSA K CKOPOCTH Ha
necke, To ecTb 2: 1. pyrumu cnoBamm, Hy»>KHO BblGpaTb Hanpas-
NIEHUE TaK, 4To6hI Sin b 6611 BABOE 6osblue Sin a. [Ana 3Toro Hy»KHO
nepeLllarHyTb rpaHuLy Mexay nosiocaMu B TaKOM To4Ke M, KoTopas
HaxoauTcsa B 1 KM oT E. lencTBUTENBbHO, TOrAA:

. 6 ; 1
sinb=————, Ssiha=——,
V3?2 +62 Vi1+22
OTHOWEHne
sinb _ 6 1 6 .1

- = : = — =2,
sina  J45 "J45 35 5

TO €CTb KaK pa3 OTHOLLEHWIO CKOPOCTEN.

OTHoeHue >

m K PAAUYCY ecThb
CMHYC yraa 1, or-
HOLlIeHKe N K pa-
AMYCY — CHHYC
yraa 2

KakoBa 6yeT B TaKOM C/ly4ae NpuBefeHHas K yry AJivHa nytu?

Bbluncnunm:
AM =~22+12,

yto cootBeTcTBYEeT 4,47 KM nyTn no nyry. MC = Va5 = 6,71 KM.
AnvHa Bcero nytm 4,47 + 6,71 = 11,18 KM, To ecTb Ha 860 M KOopo-
ye NPSAMOSIMHENHOrO NYTH, KOTOPbIN, KaK Mbl YK€ 3HaeM, COOTBETCT-
ByeT 12,04 Kwm.
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Bbl BUAMTE, Kakne BbIrodbl AOCTABASET NPU AAHHbIX YCI0BUAX
n3namblBaHue nytu. CBETOBOM Jyd KaK pa3 1 U36MpaeT Takon
CKOPEMWLIWUH MyTb, MOTOMY Y4TO 3aKOH NPesioMIEHNS CBETa CTPO-
ro yaoBneTBopsieT TPe60BaHUIO MaTEMaTUYECKOTO peLleHuns
3ada4vu: CUHYC yrfia NpeoMaIeHns OTHOCUTCA K CUHYCY yrna
nafeHusi, Kak CKOpPOCTb CBETa B HOBOM Cpefie K CKOPOCTU ero
B NOKMAAEMOM Cpee; C APYron CTOPOHbI, 3TO OTHOLIEHWE paB-
HO MOKas3aTesto NPeNoMIEHUS CBETa B YKa3aHHbIX cpeaax.
06beanHaa B 0A4HO NpaBKI0 0CO6EHHOCTH M OTPAXKEHMUS,

W NPEIOMJIEHUS, Mbl MOXEM CKa3aTb, YTO CBETOBOM Jly4 BO
BCEX CNyvasx cneayet no 6biCcTperiuemMy NyT1, TO eCTb Noa-
YUHSETCS NpaBuily, KOTopoe GU3NKK Ha3bIBAKOT MPUHLMIOM
CcKopewwero npuxoga (mpuHumn depma).

Ecnu cpepa HeogHopoaHa 1 ee npenomMasiowas CnocobHOCTb
MEHSETCH MNOCTEMNEHHO, KaK, Hanpumep, B Hallen atMocdepe,
TO U B TaKOM CJly4ae BMOJIHE OCYLLECTBNASETCS ObICTPENLLINIA
npuxon. 3TMM 06bACHAETCA TO HEGONbLIOE UCKPUBNIEHWE
Jlyden HebGeCHbIX CBETUN B aTMOChEpPE, KOTOPOE Ha Si3blKe
acTPOHOMOB Ha3blBaeTcsd atMochepHon pedpakumen. B aT-
Mocdepe, MOCTENEHHO YIOTHAOLWENCA KHU3Y, NIy CBETa U3ru-
6aeTcs TaK, YTO BOrHYTOCTb ero obpalleHa K 3emne. Toraa ny4
OCTaeTcs AoJiblle B BbICOKMX CMOSIX, KOTOpble crabee 3amea-
NIAIOT €ro NyTb, U NPOBOANUT MEHbLLE BPEMEHU B «MeOSIEHHbIX»
HU3KMKX CNOSIX, B UTOTE OH MPUXOAMT K LIeNIU BbICTpee, YeM Mo
NyTW CTPOro NPSAMOSIMHENHOMY.

MpuHLUMN cKopenwero npuxoaa (NpuHumMn ®epma) cnpaBes-
JIMB HE ANSl OAHUX /IMLLIb CBETOBbIX IBJIEHUIA: EMY B MO/HOM
Mepe NoAYMHAETCS TaKKe pacnpocTpaHeHne 3ByKa U BCEX
BOOOGLLE BO/ITHOOOPA3HbIX ABUKEHWUN, KaKOBa 6bl HM Gbla
npupoaa 3Tux BOJIH.
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Yurareab, 6e3 COMHEHMS, XEeAdA
6Bl V3HATD, YEM OOBSICHIETCH 3TO
CBOMICTBO BOAHOOOPQSHBIX ABMXE-
HYiA [IpUBeAy [IOSTOMY OTHOCSIIE-
Ca CIopd COOOpaXeHMs, BBICKA-
30HHBIE BBIAQIOIIVMMCS  DU3UKOM
[IIpéarHrepoM',

OH MCXOAUT M3 3HAKOMOIO Y3Xe HAM IIpuMepda
MAPIIMPYIOIIMX COAAAT M MMEeeT B BUAY
CAYYAN ABUXEHMS CBETOBOIO AYYd B Cpepe
IIOCTEIeHHO U3MEeHSAIOIeCa ITAOTHOCTH.

MycTb 4Ns Toro 4To6bl COXPaHUTbL CTPOTYIO Npa-
BW/IbHOCTb QPOHTA, CONAATbl COEAUHEHbI AIMHHbBIM
LLIECTOM, KOTOPbIV KaXKablh U3 HUX KPEMnKo yaep-
XMBaeT B pyKax. KomaHaa rnacut: Bcem 6exaTb
BO3MOXHO 6bicTpee! Ecnun xapaKTtep No4Bbl Mea-
JIEHHO MEHSAETCS OT TOYKM K TOYKE, TO CHavana,
CKaxeM, npaBoe, a No3aHee ieBOe Kpblio GpoHTa
Oyaet noaBuratbcs 6biICTPEE — M MOBOPOT PPOH-
Ta OCYyLLECTBUTCHA caM co60i. Mbl 3aMeTUM Npu
3TOM, YTO NPOMAEHHbIN MYTb HE NPSIMOAUHENHbIN,
a UCKPUBIIEHHbIW. TO, YTO NYyTb 3TOT CTPOrO COBMNa-
[JaeT C KpaT4anliMm B CMbICNe BPEMEHMU NPUBHLITUSA
B A@HHbIM NMYHKT NpY 3aaHHbIX CBOMCTBAX NMOYBbI,
[OBONbHO MOHATHO, TaK KaK Bedb Kaxabli congat
cTapascs noaBuraTbCs Kak MOXHO GbICTpee.

1B noknage, npoyntaHHom B CTOKrosibme npu nonydyeHuny Hobenesckoi
npemuu (B8 1933 1.).
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=» HoBble POBOMH30HKI

bes3 coMHeHus, Bbl 3HaeTe, KaK repou pomaHa XK. BepHa «Ta-
WHCTBEHHbIN OCTPOB», 3a6pOLIEHHbIE HA HEOBUTAEMYIO 3EMJIIO,
A06bINM OroHb 6€3 cNuYyeK U orHMBa. POGMH30HY iBUNach Ha
NMoMOLLb MOJSTHUS, 3aXKerwas 4epeBo, HOBbIM
we PobuHsoHam XK. BepHa nomorna He
C/ly4alHOCTb, @ Haxo44MBOCTb CBeay-
Lero uHxeHepa v TBep0e 3HaHUe UM
3aKOHOB PU3UKMH.
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Yutatenb noxkenaer,
a1 AyMato, y3HaTb,
3a4eM HY»XKHO 3a-
MOJIHATbL BOAOM

HOCTSIMM, NTy4M NOYTH
He U3MEHSIOT CBOEero
HanpaBneHus.

[Mpoxoas 3atem

NPOCTPaHCT- yepes BTOpoOE
BO MeXay )\ TaKoe xe
4acoBbIMU | CTEeK/0, OHKU
CcTeKNaMu: 1 30ecb
pa3Be Ha- He OTKJI0HSA-
NonHeHHas loTcs, a cne-
BO3yXOM JloBaTesNbHO,
[BOSIKOBbIMY- He cobupa-

Knag yeyeBuLa
He cocpeaoToyU-

loTCs B pOKyCe.
Y106bI COCpE-

BaeT Ny4un? [OTOYUTb Nly4mn
MMeHHo, HeT. YacoBoe B OJHOW TOYKe, HEOOX0-
CTEK/0 OrpaHMyEeHo ABYMS VMO 3aMnoIHUTb MPOCTPAHCTBO
napannenbHbIMM (KOHLLEHTPU- MeXAay CTEKNaMMU KaKMM-HUBYab
YECKUMM) NOBEPXHOCTAMU — Npo3payHbiM BELLECTBOM,
HapyXXHOM 1 BHYTPEHHEN, KOTOpoe NpenomMnssio 6bl ny4u
a U3BECTHO U3 GU3UKMU, YTO, CUNIbHee, HeXenn Bo3ayx. Tak
npoxopas 4epes cpesy, orpa- W MNOCTYNWA UHXKEHEP B pOMaHe

HUYEHHYIO TaKUMU NOBEPX- K. BepHa.
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O6bIKHOBEHHbIN FrpaduH

C BOJOW, eC/in UMeeT
WwapoobpasHyto Gopmy,
TaKXe MOXeT CNYXUTb 3a-
XUraTtesibHON YeyeBu-
Luewn. 3To 3HaNM yxe
ApeBHWeE, KoTopble
3aMeTUINn 1 TOo,

4yTO caMa Boja

npv 3TOM ocTaeTcs
xonogHon. Cny-
yanocb gaxe, 4To
CTOSILLMM Ha OTKPbI-
TOM OKHe rpaduH

C BOJOM 3axkuran
3aHaBECKM, CKa-

BUTPUHbI anTeK, MO
OblTb UHOTAA NMPUYUHON
HacTofAWMX KaTtacTpod,
BbI3blBasi BO3ropaHue
NerkoBocnnaMeHs-
IOLLMXCH BELeCTs,
pacnosioXXeHHbIX
no6/1M30CTH.
He60nbLlLoN Kpyrnon
Kon6on, Hanon-
HEHHOW BOAOMN,
MOXHO Jaxke npu
HebOosbLUNX pa3me-
pax Konbbl JOBECTU
[10 KMMEHWs BOAY,
HanMTylo Ha YacoBoe

TepTb, 06yrnuBan CTEKJIbILIKO: A5 3TOro
cTo/1. Te OrpomMHble Wwapo- focTaTtovHa Konba auame-
Bble BYTbIJIKM C OKpalleHHON TpoM oKoso 12 cm. Mpun 15 cm
BOJOM, KOTOPbIE N0 CTaPUHHO- B hoKyce' nonyyaerca Temnepa-

My 06bl4ato yKpalwanu paHbwe  Typa +120 °C.

1 doKyc nomelaeTcs Npu 3ToM BecbMa 6/IM3KO K Konbe.
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3axeyb MMAIUPOCKY C ITOMOIIIBLIO KOAGEI C BOAOM
TAK XX€ AETKO, KaK ¥ CTEeKATHHOM YedeBUlie,

O KoTOopo# eie M. AOMOHOCOB B CBOEM
CTHUXOTBOPEHMUHU «O MOABb3€ CTEKAd» IIUCAA:

“ Mbl M1@aMeHb COTHEYHbIN CTEKNOM 3[1€Ch MOMy4aeMm
M MpomeTeto TeM 6e36e4HO NoagpaxKaem.

Pyrasicb NoanocT HecknaaHblX OHbIX Bpak,

He6ecHbiM 6€3 rpexa orHeM Kypum Tabak. ,,

Cnenyet 3aMeTUTb, OHAKO, 4YTO
3aXuratenbHoe AencTBME BOASHbIX
JINH3 3Ha4YuTENbHO cnabee, 4em
CTEK/NSAHHbIX. TO CBA3aHO, BO-Nep-
BblX, C TEM, YTO NpesioMmieHne ceeta
B BO/Jle ropas/io MeHblle, YeM B cTe-
K/ne, BO-BTOPbIX, BOAa B CUIbHOW CTEMEHU
nornowaeTt MHbpPaKpacHble Ny4u, KOTopble
urpatot 60JbLUYIO POJib B HarpeBaHuu Tes.

J11060MbITHO, YTO 3aXKUraTeNbHOE AeNCTBUE
CTEKJIAHHbIX YeYeBMUL, U3BECTHO OblNO elle
[IPEBHUM rpeKam, 6oiee YeMm 3a Thicayene-
THE paHblle N306PETEHNSA OHKOB U 3pK-
TenbHbIX TPY6. O HeM ynomuHaeT ApuUcTo-
daH B 3HaMeHUTOoM Komeann «Ob6nakKan.
Cokpart npeanaraet CTpenTtnaay 3agauvy:

ERERRRER =
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“ Ecnu 6bl KTO N1can 0683aTtenbCTBO Ha TE6S B NATH
TanaHTax, Kak 6bl Tbl YHUHTOXMA OHOE?
CtpenTuap.Hawen q, Kak UCTPeEOUTL 0693aTENLCTBO,
[la TaKkok cnocob, 4TO Thbl U CaM NMPU3HaELlb ero NPexmT-
pbiM! Buaan Tbl, KOHEYHO, B anTeKax KaMeHb nNpeKpac-
HbIW, MPO3PaYHbIf, KOTOPbIM 3aXKUratT?

CoKpaT. 3axurarenbHOe CTEKI0?

CTtpenTuag. TOYHO TaK.

CoKpart. Yto xe nanee?

CtpenTtuapg. Noka HOTapWyc NULIET, A, CTaB No3aau
€ro, HanpaBeJIto ly4n CoMHLA Ha 0693aTenbCTBO, Aa
C/10Ba-TO BCE W pacTomnio... ,,

HamoMHIO AAS TIOSICHEHWS, YTO
TpEKM BpeMeH ApuctodbaHA IIN-
CAAY HO HABOIIIEHHBIX AOIIEYKAX,
KOTOPBIE OT TEMIAQ AETKO PACTAII-
AVIBAAUCE.
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=>» Kak AOOBITH OT'OHb
C IIOMOIIIbIO ABAO?

Martepuranom 19 ABOSKOBbINYK-
JIOM NINH3bI, @ CnefoBaTeNbHo,
W AN [O6bIBaHUSA OTHA MOXET
NOCNYXWUTb TaKKe ned, eciun oH
[LOCTaTOYHO npo3padeH. MNpu
3TOM /e, NPEeNoMAS Nyyu,
CcaM He HarpeBaeTcs U He TaeT.
lNokasaTtesnb npenomneHus
NibAa N1b HEMHOTUM MEHbLLUE,
4YeM y BOAbI, U €CNU, KaK Mbl
BUAENU, MOXHO [O6bITb OFOHb
C NOMOLLbIO Wapa, HanoJHEH-
HOr0 BOAOW, TO BO3MOXHO

cfienatb 3TO C NMOMOLLbIO Yeye-
BULbl N30 NibAa.
NlepsHasa yeyeBuLa COCNYKU-
Jla XopoLuyto cnyxoéy B «[lyte-
lecTBMM KanuTaHa latTe-
paca» . BepHa. [loKkTop
) \ Knoy60oHU TaKUM UMEHHO
06pa3om 3axer Koctep,
Korga NnyTHUKKW NoTepsanu
OFHMBO M OYYTUAUCH 6e3
OrHS MPU CTPaLIHOM MOPO-
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“ — 370 HecyacTbe, — cKazan [aTrepac LOKTopY.

— [la, — oTBeYan ToT.

— Y Hac HeT Aaxe NoA30pHON TPYObl, C KOTOPOW Mbl MO-
N 6bl CHATb Ye4YeBULY M 0OObLITb OTHS.

— 3Hato, — OTBETUI IOKTOP, — M OYEHb Kallb, YTO HET:
COJTHEYHbIE Iy4M JOCTATOYHO CUJIbHbI, YTOObI 3aXKe4b TPYT.
— Yto genatb, NpUAETCS YTONNUTb FONI04 ChlpOV MeLBEXKa-
TUHOW, — 3amMeTun [atTepac.

— [a, — 3alyM41BO NPOroBopuI JOKTOP, — B KpamHeM
cfydae. Ho otyero 6bl HaM He...

— YTo Bbl 3agyManu? — nontobonbITcTBOBas [atrepac.
— MHe npuLuna B ronoBy MbIC/b...

— MbIcnb? — BOCKIMKHYN 60LMaH. — Eciv BaM npu-
LA MbIC/b, 3HAYUT, Mbl CNACEeHbI!

— He 3Halo, KaK ygactcs, — KoJsiebancs AOKTop.

— Y70 Xe Bbl Npuaymanun? — cnpocun [atrepac.

— Y Hac HET YeyeBMuLbl, HO Mbl €€ U3FOTOBUM.

— KaKk? — nouHTepecoBancsa 60LMaH.

— OTwnndyem 13 Kycka nbaa.

— Heyxenu Bbl nonaraerte...

— OT14ero 6bl M HET? Beab HYXHO TOJIbKO, YTOObI Ny4un
CoJHUa 6blnn cBeAEHbI B OZHY TOUKY, a 4719 3TOW Lienu
Jie[, MOXeT 3aMeHUTb HaM JTyYLIKWI XpycTalb. TONbKO

A Npeanoyesn 6bl KyCOYeK NPECHOBOAHOIO fibAa: OH
Kpenye 1 npo3payHee.

— BorT, ecnu He ownbGatoch, 3Ta neasHas rmoiba, —
yKasasn 60LMaH Ha NbJMHY Larax B cTa OT nyTelecT-
BEHHMKOB, — CyAd MO ee LBETY, €CTb KaK pas To, 4YTO
BaM Hajo.

— Bbl npaBbl. Bo3bmuTe-Ka cBow Tonop. Mongemre,
ApYy3bs MOU.

Bce Tpoe HanpaBUANChb K YKa3aHHOW NeasHoM rbl6e.

4/{‘\% /\\

~“N
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[encTBUTENLHO, e[ oKkasascs NPeCHOBOAHbIM.

[oKTop Benen oTpy6uTb KYCOK Nibaa, UMetoLmMi dyTtt

B AnamMeTpe, U Ha4yan o6paBHMBATbL €ro TOMNOPOM.
[ToToOM OTAENA €ro HOXOM, HaKOHeL, MOCTEMNEHHO OT-
wnudoBan pykoto. Monyymnnacbk Nnpo3payHas yevyesuLa

CNOBHO U3 nyylero xpyctansa. ConHue 661710 40BONbHO
ApKoe. [JOKTop NoACcTaBuA YeYEBULLY EF0 Iy4aM U Co-

CPEefOTOYUIT UX Ha TpyTE. HYepes HECKONIbKO CEKYH[,
TPyT 3aropencs.

1 dyT — eanHULA UBMEPEHUS IUTMHBI B aHTIMACKOW cUCTEME Mep, paBHas
npubnuautenoHo 0,3 M. — lMpum. pea.

o
—
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Pacckas K. BepHa He

coBceM paHTacTUYeH:

OMbIThbl 3aXKUraHUg aepe-

Ba C MOMOLLbIO NeasgHon

yeyeBULbl, BNepBble ycrew-

HO BbINO/IHEHHbIE B AHTUK

¢ BecbMa 60/bLLION YeYeBHU-

uen ewe B 1763 r., ¢ Tex nop

HEOAHOKpPAaTHO NPOM3BOANINCH  YQIIRG AN M3TOTOBACHUS
C MOMHbIM ycnexom. KoHeuHo, P —
TPYAHO U3rOTOBUTbL MPO3payvHyto

NeAsiHylo YeyeBuLy C MOMOLLbIO npolLe: HaMTb BOAbI B YaLLKY

TaKWX OPYAUN, KaK TOMOp, HOX Haanexaluien dopmbl (CM. pu-
M NPOCTO pyKa (npu 48-rpa- CYHOK) 1 3aMOpPO3UTb, a 3aTeM,
JycHOM Mopo3e!), HO MOXKHO cfierka noaorpes YallKy, Bbl-

M3roToBUTb NedHY0 He4yeBULLY HYTb U3 Hee roToBYIO Ye4YeBHULLY.

[TpopeAbIBasi TIOAOOHEIM  OIIBIT,
He 3a6BIBANTE, YTO OH YAQETCS
AVIIIb B SICHBII MOPO3HEIV AEHb
Y HA OTKPBITOM BO3AYXE, HO HE
B KOMHATE 30 OKOHHEIM CTe-
KAOM: CTEKAO IIOTAOILIQET 3HA-
YUTEABHYIO YACTb SHEPIUM COA-
HEYHBIX AVYEN, ¥ OCTAIOIIENCS
HEAOCTATOYHO, YTOOBI BBI3BATH
3HAYUTEABHOE HATPEBAHMUE,
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=» C IIOMOIIIbIO COANHEYHBIX AYYEN

MpoaenaiTe eLLle OMbIT, TOXE NErKO BbIMOMHWMbIA B 3MMHEE BPEMS.
MonoxuTe Ha CHer, 3a/IMBaeMblii CONTHEYHbIM CBETOM, [iBa OJMHAKO-
BOW BENMYUHbI NOCKYTKa TKAHW — CBET/IbIM U YePHbIX. Yepes Yac uiu
[lBa Bbl y6eAMTECD, HYTO YEPHbIN JIOCKYTOK NOrpy3unsIcs B CHET, MexXay
TEM KaK CBET/IbIM OCTasCs Ha NPEXHEM YPOBHE. [JoncKaTbCs MPUYMHDI
NoA0GHOro pasfiiynst HETPYAHO: MO/ YEPHbLIM JIOCKYTKOM CHEr TaeT
CUbHEe, TaK KaK TeMHas TKaHb NorowaeT 60MbLUYI0 YacTb NaAaloLLMX
Ha Hee COHEeYHbIX Jly4el; CBETNAas e, HanpoTUB, BOMbLLYIO YaCTb UX
paccevBaEeT U NOTOMY criabee HarpeBaeTCs, HEXENW YepHast.

IIoyYUTEeALHEIN ONBIT STOT BIIePBbLIE

6bIA MPOAEAdH 3HAMEHUTHIM 60pLIOM 3a
He3aBUCUMOCTL CoepAMHEHHBIX IIITaToB
AMepuxu B. PpaHKAMHOM, 06€CCMEepPTUBIINM
ceba kak dusMka usobpeTeHrueM rpoMOOTBOAC.

“ 91 B35 y MOPTHOIO HECKOJIbKO KBaApaTHbIX KYCOYKOB
CYKHa pasnunyHbIX LLBETOB, — Nucan oH. — Mexay HUMK
OblNIN YEPHbIN, TEMHO-CUHWUI, CBET/IO-CUHUI, 3ENEHbIN,
nypnypoBbIN, KpacHbIN, 6ebi U pa3nuyHble Apyrue
LiBETA M OTTEHKK. B 0IHO CBET/I0€ COTHEYHOE YTPO
1 MOSIOXKM BCE 3TW KYCKMU Ha CHer. Yepe3 HECKOJIbKO
4acCoB YEPHbIM KYCOK, HarpeBLLUNCS CUNbHEE PYrUX,
norpyaunca Tak rny6oko, 4to ny4yn ConHua 6onee ero He
[OCTUrann, TEMHO-CUHWUI NMOrpy3ucs MoYTM HacTosb-
KO YK€, KaK 1 YepHbIN, CBETNO-CMHUI ropa3ao MeHee,
OCTaslbHblE LIBETA OMYCTUINCh TEM MEHEE, YEM OHU
cBeTiee. benbin e ocTancsa Ha MOBEPXHOCTH, TO ECTb
BOBCE HE OMyCTu/ICS. ,,




C [IOMOIIBIO COAHEYHBIX AYUEN 225

“ K 4yemy rogHa 6bina 6bl TEOPUS, €CNKn 6bl U3 Hee
HeNb3s 6bI10 N3BEYb HUKAKON NONb3bl! — BOCKIN-
LLlaeT OH Mo 3TOMY NoBOAY M NpofosKaeT: — Pa3Be

HE MOXEM Mbl U3 3TOr0 OMbiTa BbIBECTU TO, YTO YEPHOE
nnaTbe B TEMJOM COIHEYHOM KMMaTe MeHee rojiHo,
yem 6e10€e, TaK Kak OHO Ha COJTHLE CUSIbHEe HarpeBaeT
Halle Teno, U ecnu Mbl MpY 3TOM elle 6ynem aenatb
OBWXEHWS, KOTOPble caMK Mo cebe Hac corpeBaltoT, TO
obpagyeTcst USNULIHASA TenoTa? He AOMKHbI 1M MyXK-
CKME U }EHCKMeE NeTHMe Wnsnbl 6biTb 6E10ro LBETA,
4YTOGbI YCTPAHWTD Ty XKapy, KOTopas Bbi3bIBAET Y HEKO-
TOPbIX COMHEYHbIV yaap?.. [lanee, BblHePHEHHbIE CTEHbI
He MOryT pa3Be MOMO0TUTb B TEYEHUE AHS CTOIbKO COJl-
HEYHOW TeNNOTbl, YTOObl HOYbIO OCTATbCH 10 HEKOTOPOM
CTEMNEHM TEMIbIMU U NPEAOXPAHWUTL GPYKTLI OT MOPO3a?
He moxkeT pa3Be BHUMATENbHbIN HabalogaTenb Ha-
TOJIKHYTbCS €ELLE U Ha APYr1e YacTHOCTU 6OMbLLIEN MK
MEHbLLEN Ba)KHOCTM?,,
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KaKoBbl MOryT 6bITb 3TU BbIBOAbI M MONE3HbIE MPUMEHE-
HWS, MOKa3bIBAET NPUMEP HEMELKOM H0XKHO-MONSPHOM
aKcneaunumm 1903 r. Ha Kopabne «faycc». CyaHO BMep310
B fief, U BCe 00bl4HbIE CNOCO6LI 0CBOOOXKAEHUS HE NPU-
BEJ/IM HU K KaKMM pe3ynbTaTaM. B3pbiByaThie BellecTBa

W NWUAbl, NYWeEHHbIe B Aef0, yaaauin BCero HECKONbKO
COTEH KyGOMETPOB Nbja U He 0cBO60ANIM KOpabns.
Toraa 06paTUIUCh K MOMOLLM COJTHEYHbIX JIy4EN: U3 TEM-
HOM 30/1bl U YIS YCTPOUAN Ha Nby NONOCY 2 KM ATMHOWN

1 10 M LWMPUHON; OHa BeNa oT Kopabns Ao 6anxKanLlen
LUMPOKOM LWenun Bo Nbay. CTOAIM ACHbIE AONTME OHWU MO-
JIAPHOrO NeTa, U COIHEYHbIE NyYn caenanu To,

4Yero He MOru caenaTtb AMHAMUT U NUNa.

Jlen, noatans, cnomalsics BAOb HAChl- \
NMaHHOM NONOChI, U KOpabib 0CBO6GO-
OWUNCS OT HEro.
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= CTapoe 1 HOBOE O MUPAXAX

BeposTHO, BCeM M3BECTHO, B YeM 3aKJtodaeTcsd dusnyeckas
NpUYMHa 0ObIKHOBEHHOIO MUpaa. PacKaneHHbI 3HOeM ne-
COK MYCTbIHX NPMOBPETAET 3EPKasibHble CBOMCTBA OTTOrO, 4TO
npunerawLwWwmnn K HeMy HarpeTbli C/1I0M BO3yXa UMeeT MeHb-

LYK NMNOTHOCTb, HEXENIN Bhblllenexallnue Criou.

IIyte cBeTOBOrO

AY4da BOCIIPOM3BEAEH
HAKAOHHBIM K 3eMAe
npeyBeAU4YEHHO
KpyTO

HaK/1oHHbI lyd cBETa OT BecbMa Aasie-
KOro npegmeTa, JOCTUIHYB 3TOro BO3-
QYLIHOrO C/10§1, UCKPUBAAET B HEM CBOM
MyTb TaK, Y4TO B Ja/bHEeWIIEM ClefoBaHNK
OH BHOBb YJa/IA€TCsA OT 3eMJIM U nonafaer
B a3 HabaloaaTens, CI0BHO OTPa3UBLLNUCH
OT 3epKaJsia Mnof 04eHb 60/bLIMM YoM Na-
JeHuns. M HabnoaaTesnto KaxeTces, YTo nepea e
HWM paccTUNaeTcs B NycTbiHe BOAHAA rajp, B nycThIze
oTpaxkatollasa NpUGpPeHble NpPeaMeTbI.

4 Kaxk BO3HMKAET
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MpaBunbHee 6b1S10 6bl, BIPOYEM, CKa3aTb, YTO HArpeTbii CNoKn
BO3Ayxa 6,113 pacKalleHHOM NOYBbl OTPaXKaeT Ny4ym He Hanogobue
3epKana, a Hanogobue BOAHOM NOBEPXHOCTU, paccMaTpnuBaeMon
U3 ryOuHbI BOAbl. 34€Cb NPOMUCXOAUT HE NMPOCTOE OTPaXKEHUe, a To,

YTO Ha A3blKe PU3NKM HA3bIBAETCSH BHYTPEHHUM OT-

parkeHnem. [na atoro Heo6xoaMMo, 4TO6bI flyd CBETA

_ BCTynasn B BO3AyLUHbIE CTIOM O4€Hb Nonoro — 6osnee
nosioro, 4em NOKa3aHo Ha HalweMm ynpoLweHHOM

: PUCYHKe, MHa4ve He ByaeT NpeB3onaeH npe-

[leNbHbIV Yron najeHus nyya,
a 6e3 aToro He nonyya-

€TCsl BHYTPEHHEro
OTPaKEeHMS.

OTMETMM NOMYTHO OJMH MYHKT 3TON TEOPUM, MOTYLLMIA MOPO-
OUTb HefgopasymMeHue. U3noxeHHoe 06bACHEHME TpebyeT
TAKOro pacrnosioXeHns BO3ayLIHbIX C/I0EB, MPYU KOTOPOM
60/1€e€ MIOTHbIE CNIOW HAXOAUNUCH Obl BblllE, YEM MEHEe
MAoTHble. Mbl 3HaeM, OJHAKO, YTO MIOTHbIN, TAXKENbIN
BO3/yX CTPEMMUTCS OMYCTUTLCSA U BbITECHWUTb JiEXKalLWi noa
HWUM NIErKUI Cov rada BBePX. KaK e MOXKEeT CyLLeCTBO-
BaTb TO PACMOJIOXKEHNE CNOEB MIOTHOIO U Pa3pPEeXeHHOro
BO3/lyXa, KOTOPOE HEOBX0AMMO ANSA MOABAEHUT MUpPaXKa?
Pasragka KpoeTcsa B TOM, Y4TO TpebGyeMoe pacrosioxKe-
HWe BO3AYLIHbIX ClI0EB GbIBAET HE B HEMOABUXHOM
BO3/lyXe, a B BO3AyXe, HAaX0AAlEMCS B ABUKEHUMN.
HarpeTbli NO4YBOW C/IOM BO3yXa HE MOKOMUTCS Ha HEW,

a HenpepbIBHO BbITECHAETCS BBEPX M TOTHAC CMEHSET-

Ccsl HOBbIM C/TOEM HarpeToro Bo3ayxa. HenpepbiBHas
cMeHa 06ycnIoB/MBAET TO, YTO K pacKaseHHOMY MecKy
BCEerga npuieraet HEKOTOPLIN CIOW Pa3pPEEHHOrO

BO3/yxa, NyCTb HE OHOTO W TOTO }KE, HO 3TO YXKe
6e3pasz/IMyHo And xoda ny4ew.
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e
ToT poa MuparXka, KOTOPbIK Mbl paccMaTpuBaeM, U3Be- _'
CTEH C APEBHOCTU. B cOBpeMeHHON METeopoorMm ero ¢
Ha3blBalOT HUXHUM MUPaXKOM (B OTIMYME OT BEPXHETO, C J
NOPOXKAaeMOoro OTpaXKeHUeM Jiy4en cBeTa C/oIMU pas-
pPEXEHHOro BO3/yxa BEPXHMUX 061acTeEn aTMOCchepbI). [ 2 J
BOoNbWKWHCTBO NtoaeNn yoex aeHbl, YTO 3TOT Kjlaccuye-

CKMIN MUPa¥ MOXXeT HabnoaaTbCs TOJIbKO B 3HOMHOM & J
BO34YyXe IOXHbIX NYCTblHb M HE OGbiBAeT B 60/1€€e ceBeP- _l
HbIX LUIMPOTAaX. [
Mexay TeM HUXHUN MUPaXK HepeaKo cnyvyaeTcs Ha- _|
6nt0aaTb M B Halux Kpasx. OCO6EHHO YacTbl NOA0OHbIE e
ABJIEHMSA B NeTHee BPpeMS Ha achanbTOBbIX U FYAPOHU- J
pPOBaHHbIX JOpPOrax, KoTopble 6narogaps TEMHOMY LIBETY €

CU/IbHO HarpeBaloTCs Ha conHue. MatoBas NOBEPXHOCTb J
[LOPOrK KaXketcs Torga uaganu cioBHO NOJMTON BOLOK r

M OTpakaeT oTAaNieHHble NpeaMeThbl. X0 Ny4Yen cBeTa P J
npyv 3TOM MMUPaXke NoKa3aH Ha puUcyHKe. Mpu HeKOTO-
pon HabaaTeNbHOCTM NOAOGHbIE ABNEHUA MOXHO € _I

BUAETb He TaK PeAKo, KaK MPUHATO AyMaTb.

A Mypax HQ ryApOHMPOBAUHHOM - .
mocce s
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EcTb 1 ele pog Muparka — Mupark 60KOBOH, O CyLLECTBOBaHUM KOTO-
pPOro 06bI4HO Jaxe He NoA03pPeBatoT. ATO OTParKEHUE OT HarpPeTon oT-
BECHOW CTeHbl. TakoM cnyd4an onucaH ogHUM GpaHLLy3CKUM aBTOPOM.
MpubnunKanch K GOpPTy KPENOCTHU, OH 3aMETUI, YTO PoBHasa 6eTOHHas
cTeHa dopTa BAPYr 3abnnctana, Kak 3epKasno, oTparkas B cebe OKpy-
Xatolmn nanawadT, noysy, He60. Caenas elle HECKOMbKO LLaros, OH
3aMETUS Ty e NepeMeHy 1 ¢ pyron cteHon ¢opTa. Kasanocb, 6yaTo
cepasi HepoBHasi NOBEPXHOCTb BHE3aAMNHO 3aMeHsieTcs MOAnMpPoBaH-
HoW. CTOsI/1 3BHOMHbIN AEHb, U CTEHbI AO/IKHbI ObIIM CUIbHO HAKaNUTb-
csl, B YEM U 3aK/tovanach pasrajka Ux 3epKasibHOCTU. Ha pucyHke
noKasaHbl pacrnosnoxeHue cteH ¢opta (F n F') n mecTonosioxkeHme
Ha6noaatens (A n A'). Okasanoch, 4HTO MUpPaXK HabNoAAETCA BCAKUN
pa3s, Korga cTeHa A0CTaTO4YHO HarpeeTcsl CONMHEYHbIMM ydamu. Yaa-
Nocbk farke chotorpadmpoBaTh 37O ABNEHME.

Mnan ¢opra, rae Habnoganca Mupax

P mmm e ————————

4 CreHa F KA3aAQCh 36PKAABHOM M3 TOYKM A, CTeHA F'—
u3 Touku A'
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Ha pucyHke BHU3Y n3o6parkeHa (cneea) cTeHa

F dopTa, cHavyana matoBas, a 3aTteM 6necTalLas
(cnpaBa) Kak 3epKano (CHATa U3 To4KkK A'). Ha neBom
CHUMKE — 0ObIKHOBEHHbIN CEPbIM BETOH, B KOTOPOM,
KOHEYHO, HEe MOTYT OTpa)aTbCH CTOSALNE BNNU3 CTEHDI
durypbl AByx congat. Ha npaBom Ta e cTeHa B 60/1b-
len cBoen YacTu npnobpena 3epKasbHble CBOWCT-
Ba, 1 6nXKanwasa purypa congata JaeT B HEN CBOe
cUMMeTpUYHOEe n3ob6parkeHne. KoHeuyHo, oTpaxkaeT
JIy4M TYT HE cCaMa NOBEPXHOCTb CTEHbI, @ INLLb Npue-
ratolwmi K HeM CNov HarpeToro Bo3ayxa.

B 3HOMHbIE NETHUE AHM cnefoBasio 6bl o6pallaTh
BHMMaHWe Ha HaKanuBLUMECS CTEHbI 60NbLUIMX 3aaHUM
M UCKaTb, HE 06Hapy»KaTcs M ABNEHUS MUpaxka. bes
COMHEHMUSA, NPU HEKOTOPOM BHMMAHUM YUCNO HaMeYeH-
HbIX C/lyYaeB MUparKa AOIKHO 3aMETHO Y4aCTUTbCS.

A Cepas HePOBHAS CTeHA (CA€BA) BHE3ANHO AEAQETCS CAOBHO ITOAMPO-
BAHHOM, oTpaxamlei (CIpaBa)
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“ Ha6ntoganu nv Bbl Korga-HMbyab ConHue, 3axoasiiee
3a ropu3oHT Mopsa? a, 6e3 comHeHus. lNpocneannun nu

Bbl 3@ HAM [0 TOrO MOMEHTA, KOraa BEPXHUIM Kpan ANCKa
conpuKacaeTcs ¢ IMHWEN rOpU30HTa U 3aTEM NUCYE3AET?
BepoaTHo, aa. Ho 3ameTtnnun nn Bbl ABNEHMUE, MPOUCXOAN-
Lee B TO MTHOBEHMWE, Koraa ny4e3apHoe cBeTusio 6poca-
eT nocneaHu cBOM Ny4, ecnun Npm 3ToM He6o cBO6OAHO
0T 06/1aKOB 1 COBEPILLUEHHO NPO3pavyHO? BbiTb MOXKET,
HeT. He nponycKanTe e cnyvyas caenaTb Nogo6Hoe
HabnoaeHWe: B Ball [N1a3 y1apuT He KpacHbIM yy, a 3e-
JIEHbIN, AMBHOIO 3€/IEHOrO LiBETA, TAKOr0, KAKOro HU
OAMH XY[OXHWK HE MOXET MOJy4UTb Ha CBOEN NanuTpe
W KaKoro He BOCMNPOU3BOAMUT caMa NpMpoaa HY B pas-

HOO6pPa3HbIX OTTEHKaX PaCTUTENbHOCTH, HU B LIBETE
Camoro npo3pauHoro Mops.

MNogo6Has 3aMeTKa B OAHOW aHIMIMINCKOM raseTte Npu-
Befla B BOCTOPXEHHOE COCTOSIHUE MOI0AYI0 FTEPOUHIO
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pomMaHa XK. BepHa «3eneHbii
Ny4» U nobyauna ee npes-
NPUHATb PAA NyTewecTBUM

C €AUHCTBEHHON Lenblo —
COBCTBEHHbLIMM [Ma3amu
yBUAETb 3€MeHblr Ny4d. KOHOM
LIOTNaHAKE He yaanochb, Kak
NnoBeCcTBYET POMaHUCT, Ha-
61104aTb 3TO KpacuBoe AB-
nieHre npupogbl. Ho oHo Bce
e CyllecTBYeT. 3e/eHblt
Nyd He nerexna, XoTs ¢ HUM
M CBI3@aHO MHOIO0 nlereHaap-
HOro. 310 ABNEHUe, KOTO-
pbIM MOXET BOCXMLATbCS
Kaxabln ntobuTenb Npupo-
Abl, ecnu 6yaeT UCKaTb ero

C AOJIKHbIM TepreHneM.
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Bbl nonmeTe npuymnHy asne-
HWS, €CNU BCMIOMHUTE, B KAKOM
BUAE NPeACTaBAAOTCA Ham
npeamMeTbl, Korga Mbl CMOTPUM
Ha HMX CKBO3b CTEKJISHHYIO
npuamy. NpoaenanTe Takon
ONbIT: AEPXKUTE NPU3MY Y rasa
rOPU30HTaNbHO LWWPOKOW CTO-
POHOWM BHU3 K paccmaTtpuBanTe
yepes Hee JINCTOK bymaru,
NPUKONOTbIN Ha cTeHe. Bbl 3a-
METUTE, YTO NIUCTOK, BO-MEPBbIX,
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NOAHSNCA 3HAYUTENBHO Bbllle
CBOEro UCTUHHOIO MOJIOXKEHMUS,
a BO-BTOPbLIX, UMEET BBEPXY
(GUONETOBO-CUHIOID Kanmy,
BHW3Y — XeNTo-KpacHyto. Noa-
HATWE 3aBUCUT OT NpPesIoMIEHNS
CBeTa, LUBETHble KAEMKNU — OT
avcnepcuu ctekna, To ecTb
CBOMCTBA CTEK/1a HEOAUHAKOBO
NpenomasaTb lydn pa3Horo LBe-
Ta. PronetoBbIE U CUHME YUK
npenomasoTcs cuiibHee nNpo-
YMX, NO3TOMY Mbl BUOAUM BBEPXY
(PUONETOBO-CHUHIOID KanMmy;
KpacHble NpenomaaoTca Bcero
cnabee, U NOTOMY HUXKHWI KpaWn
Hallero 6yMaxHoro JInCTKa
UMEET KPacHYIO Kanmy.

[ns nyqwero noHMMaH1a ganbHenwero Heo6xoagMMo OCTaHOBUTb-
CSl Ha MPOUCXOKAEHUU 3TUX LIBETHbIX KaeMOK. [Tpuama pasnaraet
6e/bli CBET, UCXoasLunm oT 6ymaru, Ha BCce LiBeTa CrneKTpa, AaBasi
MHOXECTBO LIBETHbIX M300paxKeHU 6yMarKHOro IMCTKa, pacnoso-
KEHHbIX, YaCTblo Hanarasicb OAHO Ha Apyroe, B NOpsAKe Npesiom-
naemoctu. OT 0 fHOBPEMEHHOIO AENCTBUS ATUX HANOMEHHbIX APYr
Ha Apyra LBeTHbIX M300paXKeHu rnas nosy4aeT ollyLieHne 6enoro
LLBEeTa (C/IOKEHUE CMEKTPasbHbIX LIBETOB), HO BBEPXY U BHU3Y
BbICTYNalOT KAEMKW HECMELLMBAIOLLMXCS LIBETOB. 3HAMEHUTLIN
noat [éte, NnpoAenaBLUXi 3TOT OMbIT U HE MOHSABLUWK €ro CMbICNa,
BOOGpa3ui, 4To OH pa306/1a4ni TakMm 06pPa30M JIOKHOCTb YHeHUs
HbloTOHa 0 LBeTax, ¥ Hanucan 3atemM CO6CTBEHHYIO «HayKy o LiBe-
Tax», KOTOpas NOYTK BCELLESI0 OCHOBaHa Ha npeBpaTHbIX Npea-
cTaBNneHusix. YutaTenb, Haao nonaratb, HE MOBTOPUT 3a0NYKAEHUA
BE/IMKOro MnoaTta U He ByAeT OXKMAaThb, YTO NPU3Ma NepeKkpacuT ans
Hero Bce npeamMeThl. 3eMHas aTMocdepa ABNFeTCs ANS Halux
rnas Kak 6bl OrpOMHOM BO3AYLIHOW NPU3MOK, 06paLLeHHON OCHO-
BaHWeM BHU3. M98 Ha CoNHLE Yy rOpM30HTa, Mbl CMOTPUM Ha HEro
CKBO3b ra3oByto npu3my. uck ConHua nonyvaet BBEPXY KAeMKy
CUHEro 1 3efIeHOro LiBeTa, BHU3Y — KpacHo-xenTyto. [oka ConHue
CTOWT BblIlLE TOPU30HTa, CBET AUCKa CBOEN APKOCTbLIO Nepebusaet
ropasfio MeHee pKMNe LUBETHbIE MOIOCKU, U Mbl UX HE 3aMevaeM
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BoBce. Ho B MOMeHTbI Bocxoja 1 3axofa ConHLa, Koraa no4vTtv Becb
€ro AUCK CKpPbIT N0A rOPU30HTOM, Mbl MOXXEM BUAETb CUHIOIO Kanmy
BepxHero kpas. OHa ABYXLIBETHas: BbILE PACMOIOKEHA CUHAS NOJO-
CKa, HWXe — rosiybasi, OT CMeLUEeHNUS CUHWUX U 3eneHblX nyden. Korga
BO34yx 6/1M3 rOPU30HTa COBEPLUEHHO YUCT M NPO3pPaYeH, Mbl BUANM
CUHIOK KaMy — «CUHUM Sly4». HO Yallle CUHKWE Ny4n paccenBatoTes
atMocdepor 1 ocTaeTcs 0fHa 3e/leHasd Kanma: 9BJieHne 3e/1eH0ro
Nyyva. HakoHeu, B 60NbWKXHCTBE Clly4aeB paccemBaoTcs MyTHOM
atMocdhepor TaKKe CUHUE U 3eleHble JlyYn — Tor[a He 3aMevaeTcs
HUKaKoW KaeMKu: CosHLLe 3aKaTbiBaeTCcst 6arpoBbIM LWapPOM.

ITyaxoBckuit actpoHoM I'. A. THXOB, ITOCBSATUBIINK
3€A€HOMY AYYY CIeLIMAABHOE MCCASAOBAHME,

coobiiaeT HeKOTOpPhIe ITPUMETHI BUAMMOCTH 3TOro
ABACHMUS.

Ecnn ConHue nMeeT nNpu 3aKate KpacHbIM LIBET U Ha
Hero JIErKo CMOTPETb NPOCTbIM INMa30M, TO MOXHO C YBEPEH-
HOCTbIO CKa3aTb, YTO 3€/IEHOrO Jly4a He 6yaem . lNpuymHa
MOHATHA: KPACHbIV LIBET COJIHEYHOIO ANCKA YKa3bIBAET Ha
CUSIbHOE paccesHue aTMOChEPON CUHUX U 3eNIEHbIX Ny4en,

TO eCTb BCEN BEPXHEW KAEMKM AMCKa. «<HaobopoT, — npo-
[OJI)KaeT acTpoHOM, — ecnu ConHLE Mano M3MEHUO0
CBOW 0ObIYHbIN 6E10BATO-XKENTbIN LIBET U 3aX0AMT O4EHb
APKKM (TO €CTb EC/IN NOTOLLLEHNE CBETA aTMOCHEPON
HeBeJIMKO. — £1. [1.), TO MOXKHO C 60J1bLLIOM BEPOATHOCTbIO
0XMaaTb 3e/1eHOro ayya. Ho TyT Kak pa3 BaXHO, YTOObI
rOPU30HT NPEACTaBAAN PE3KYIO IMHMIO, 6€3 BCAKUX He-

POBHOCTEWN, B/IM3KOr0 sieca, MOCTPOEK U T. N. ITH ycio-

BUWS BCEro Jiyylle BbIMOMHATCA Ha Mope, BOT NoyYemy

3€e/EeHbIM lyd TaK XOPOLIO M3BECTEH MOPSIKaM.

UTaK, 4T06bl YBUOETb 3€/EHbIN Ny4, HY}XHO Habnogatb ConHue

B MOMEHT 3aKaTa Win Bocxoa Npu o4eHb YACTOM Hebe. B toxK-

HbIX CTPaHax HebOo y ropn30HTa Npo3payHee, YEM Y Hac, MO3TOMY
AB/IEHWE 3€1eHOro yda HabnogaeTca Tam Yale. Ho My Hac OHo He
TaK peaKo, KaKk gymaloT MHOrMe, BepOSTHO, MNOA BIMSSHUEM pOMaHa
K. BepHa. HacTonuymBble MOUCKM 3E/IEHOMO NIy4a paHo Wan NOo34HO
BO3HarpaxgatoTtcs ycnexom. Ciayyanocb ynaBnmBaTtbh 3T0 KpacuBoe
AB/IEHWNE [ aXKe B 3pUTENbHYIO TPYOY.
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ABA 3AB3ACCKUX ACTPOHOMA TAK OIMUCBIBAIOT
IIopAO6HOe HabalopeHMe:

...B nocnegHioo MUHYTY, NpeALLEeCTBYIOLLYIO 3ax04y
ConHua, Korga, crefgoBaTeNbHO, elle BMaHa 3aMeTHas vyacTb
€ro, AUCK, UMEIOLLMIM BOSTHOOBPA3HYIO ABUMKYLLYIOCS, HO
PE3KO O4EPHEHHYIO FPaHWULLY, OKPYKEH 3e/1EHLIM 060KOM.
[oka ConHue He 3aluno OKOHYaTelbHO, 3TOT 0600K He
BUEH NPOCTbIM rMa3oM. OH CTaHOBUTCS BUAEH JWLLb
B MOMEHT MOJIHOTO McYe3HOBEHMS CoNHLa 3a FOPU30HTOM.
Ecnu »ke cMOTpeTb B 3pUTeNbHYI0 TPYOY C AOCTAaTOHHO
CWUNbHbIM yBennyeHmem (npumepHo B 100 pas), MOXKHO
npocneanTs NOAPOGHO BCe ABNEHUS: 3e/ieHas Kama
CTaHOBUTCH 3aMETHOM camoe no3aHee 3a 10 MuH [0 3a-
xofa CosiHLa; OHa OrpaHuYMBaET BEPXHIOK YacTb AWUCKa,
TOrAa Kak OT HUXKHEW HabstoaeTcs KpacHas Karnma.
LLinpnHa Karmbl, BHa4ase o4eHb Masas (BCEro HECKOb-
KO CEKYHJ [yru), BO3pacTaeT No Mepe 3axoXAeH s
ConHua, oHa JoCTUraeT UHOrAa 40 MONYMUHYTbI AYTU.

Hap 3eneHblM 0604KOM 4acTo HabnoAaloTCs 3eneHble
YK€ BbICTYIbl, KOTOPbIE NPW NMOCTENEHHOM UCHE3HOBE-

HuK CosHLIA KaK Gbl CKOMb3AT MO ero Kpato A0 BbICLLEN
TOYKM, MHOFAa OHM OTPbIBAKOTCS OT 060AKa M CBETATCH
HECKO/bKO CEKYHJ OTAE/bHO, NOKA He NOracHyT.

O6bI4HO sBfieHUe anutea 1—2 ¢. Ho npu UCKIoYUTENbHOM 06CTa-
HOBKE NPOJOKUTENBHOCTb €ro 3aMeTHO yanunHaeTcs. OTMedeH
cllyqan, Korga 3eneHbln nyd Habnogancsa 6onee 5 MuH! ConHue
caaunoch 3a OTAaNeHHOW ropow, 1 BbICTPO WaraBLlKhi HabnoaaTenb
BWAEN 3EEHYI0 KalMy COMHEYHOro AMCKa, CIOBHO CKOMb3SLWLEro Nno
CKJIOHY ropbl.

OyeHb NOYYUTENBHbLI Cly4an HabNoAEHWUS 3E/IEHOMO NyYa npu
Bocxoge ConHua, Korga BEpXHUIM Kpar cBeTu/ia HavynHaeT NnokKa-
3bIBATbCS U3-M0J FOPU30HTa. ATO ONPOBEPraeT YacTo BbICKa3biBa-
€eMyI0 Aorafky, 6yato 3eeHbli 1y4 — ONTUYECKUi o6mMaH, KoTopoMy
noaaaeTcs rnas, yToMAeHHbIN APKUM 6/IECKOM TOSIbKO YTO 3aKaTu-
Bweroca ConHua.

ConHue He eAMHCTBEHHOE CBETUIIO, MOChINaloLLEE 3ENEHBIN Y.
Cny4anocb BUAETb 3TO sIBJIEHUE, NOPOXKAaEMoe 3axoasien BeHe-
poMn.
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-» Korpa He 6uin0 doTorpadum

doTorpadusa ycnena caenatbesi B Hawem ObITy CTOMb MPUBbLIYHOM,
4YTO Mbl M He NpeacTaBnseM cebe, Kak 06xoannmchb 6e3 Hee Halin
NpeaKu, Aaxe u He 04eHb oTaaneHHble. B «3annckax MUKBUKCKO-
ro kny6a» 4. IMKKeHc 3ab6aBHO pacCKa3blBAET, KAKMM 06pa3oMm
3aneyaTneBany BHEWHOCTb Ye/l0BEKA B rOCYAapCTBEHHbIX yupe-
waeHunax AHrnunun 6onee 100 net Ha3aa. JencTBne NponcxoanT

B 10JITOBOM TIOpbMe, KyAa npusenu MNuKBHUKa.

IMUKBUKY CKa3asu, YTO OH JOMKEH NOCUAETb, MOKA C HEro CHUMYT
NOPTPET.
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— CHMMYT ¢ MeHs nopTpeT! — BOCKIIMKHYN M-p [MUKBUK.
— O6pa3 Ball 1 nogobue, cap, — OTBEYA [IOKUN TIOPEM-
WMK. — Mbl Beb MacTepa NopTpeTbl CHUMaTh, 66110 Obl
BaM 3T0 U3BECTHO. He ycneeTte NoBEPHYTLCSH, U PUCYHOK
6yanet rotoB. CaabTe, cap, M ByabTe Kak AgoMa.
[oBUHYyACH NpurnaleHunio, M-p NMUKBUK cen, u Toraa
Camyanb (cnyra MUKBKKA) LWEMNHY eMy Ha yX0, YTO Bbl-
pa)keHue «CHUMaTb NopPTPET» AOMKHO NOHUMATb 3eCb
B pUrypanbHOM CMbICnEe:
— 370 3Ha4uT, C3Ip, YTO TIOPEMLLUKKU CTaHYT Npucma-
TPUBATbCA K Ballemy nnLy, 4ToObl OTAnYaTh Bac ot
noceTutenen.
CeaHc Hayancs. ToncTbiv TIOPEeMLLMK 6ecneyHo no-
cmatpuBas Ha M-pa lNMMKBUKa, Tora Kak ero ToBapuiy,
CTan HanpoTMB HOBOIO apecTaHTa 1 YCTPEMU Ha Hero
npucTanbHbIM B3rNaa. TPeTUN XKEHT/IbMEH OCTaHO-
BUWJICS Nepej caMblM HOCOM M-pa MNMUKBKKa 1 NPUHAI-
CS U3yyaTb ero YepTbl C HAMPSAXKEHHLIM BHUMaHUEM.
HaKoHeL, nopTpeT 6b11 CHAT, M-py MNMUKBUKY CKa3anu,
YTO OH MOXET UATU B TIOPbMY.
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Eije paHee POAb TAKUX «IIOPTPETOB»,
3dreYaTAeBAeMbIX IIAMAThIO, UTPAA epeyYeHb
npumer. [lomuuTe, B Bopuce I'opoyHoBe»

A. Ilymikuua onucauue 'puropus OTpenseBa
B LIAPCKOM YKdA3€:

¢Ca POCTOM OH Marl, FPyAb LMPOKas, OAHa PyKa Kopoye

[Ipyron, rnasa rony6ble, Bosioca pbiXMe, Ha Leke 60poaas-
Ka, Ha nby apyras. ,,

JEEE——

B HalM JHM NPOCTO npunaraetcs GoToKapTouKa.

i
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=» Yero MHOTrue
HE YMEIOT?

doTorpadus NpoHUKNA K Ham
B 1840-x IT. cHa4ana B BUAe TaK Ha-
3blBaeMOW JareppoTununut — cHUM-
KOB Ha METa/INTMYECKUX NIACTUHKAX.
Heyno6c¢TBO 3TOrO crnocoba cBeTo-
MUCKU COCTOSIO B TOM, YTO MPUXO/IM-
JIOCb NO3MpPOBaTh Nepea annapaTtomM
JIOBOJIbHO AONT0 — AECATKU MUHYT...

“ Mo nea, — paccKka3sbiBan
NIEHUHIPaACKUIA GU3KK, Npod.
B. IN. BenHb6epr, — npocuaen
nepen dotorpadpuryeckomn
Kamepowu, 4To6bl Noayyunncs

C HEro 0MH 1 NPUTOM HEPaA3MHOXKaeMbIM Aareppo-
TUIM, COPOK MUHYT!»

Ho Bce e BO3MOXXHOCTb Moy4aTb NOPTPETHI 6€3
y4acTusa XyAoXKHUKa NpeacTaBianacb HaCTo/IbKO HO-
BOM, MOYTU YyAECHOM, YTO NMy6G/IMKa HE CKOPO MPUBbLI-
K/1a K 9TON MbICAKU. B CTapuHHOM PYCCKOM XypHane
(1845 r.) pacckasaH no aTomy nosoay 3abaBHbIH
cnyyan:

«MHorue euie fo CUX Nop He XOTHAT BEPUTb, YTO
JareppoTtun Mor genctesoBatb cam. OguH BecbMa
NOYTEHHbLIM YeNI0BEK NpULLIEN 3aKaldaTb CBOM Nop-
TpeT. X034uH (To ecTb doTorpad. — 4. [1.) ycagun ero,
npunagun cTekna, BCTaBUA AOLLEYKY, MOCMOTPEN Ha
yachbl U BblLLeN.

Mo nmeHun nsobpetartens atoro cnocoba — [areppa.
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[ToKa Xx035M1H OblN1 B KOMHATE, MOYTEHHbIM YENOBEK
CUAEN KaK BKOMAHHbIN; HO N1LLb TONbKO XO3AUH BbILLEN
3a ABepb, FOCMOANH, KeNaBLUWA UMETb CBOM NMOPTPET,
He cYen HYXKHbIM CUAETb CMUPHO, BCTas, NOHIOXan TabaKy,
OCMOTPEN CO BCEX CTOPOH areppoTun (annapart), Npu-
CTaBWA Ma3 K CTEKIY, MOKa4yan rosioBOn, MporoBopuin
«XUTpas LUTYKa» MU Havyan NpoxXaxKMBaTbCs MO KOMHaTe.
X031MH BO3BpaTUIICA U, C UBYMIEHUEM OCTAHOBMBLUUCH
y ABEPU, BOCKJIUKHY:

— Y710 Bbl Aenaete? Beab 91 BaM ckasan, YTobbl Bbl
cuaenn cMupHo!

— Hy, 9 cuaen. { TonbKo BCTas, Koraa Bbl YL,
— Toraa 1 Haao 6bIN0 CUAETD.

— 3aueM xe g 6yay cuaeTb HanpacHo?
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BaM kaxeTcs, YMTATEAb, YTO TeIepb
MBI ACAEKM OT BCSIKMX HOMBHBIX IIPEA-
ctaBreHMM O doTtorpadum.  OAHAKO
¥ B HAIle BpeMs OOABIIMHCTBO AIOAEN
HEe OCBOMAMCH €llleé BIIOAHE C GOTO-
rpaduen, 1, MEXAY IIPOYMM, MAAO KTO
YMEEeT CMOTPETb HA TOTOBBIE CHVMKM.
BBl AyMA€ETe, HEYEro TYT U YMETh: B3IThb
CHMUMOK B PYKM ¥ CMOTPETb Ha Hero. Ho
3TO BOBCE HE TAK ITPOCTO: GoTorpaduye-
CKMe CHYIMKM MIPVMHAAAEXAT K TEM IIPEA-
METAM OBMUXOAQ, C KOTOPBIMMU, IIPU BCEM
X PACIPOCTPAHEHHOCTH, MEL HE YMEEM
TIPABUABHO OOPAIIATHECHA. BOABIIMHCTBO
doTorpadoB, AIOOUTEAEN U TTPOPECCUO-
HOAAOB, HE F'OBOPS VXK€ 06 OCTAABHOM ITy-
6AMKe, PACCMATPUBAIOT CHUMKY HE COB-
ceM TOK, Kak Hapo. C XIX Beka M3BECTHO
MUCKYCCTBO doTorpadmu, 1 TeM He MeHee
MHOTVE He 3HAIOT, KAK, COOCTBEHHO, CAe-
AVET PACCMATPUBATE GoTorpadudeckme
CHUMKMN.
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=» VICKYCCTBO PAOCCMATPUBATD
doTorpadpmmn

Mo ycTponctBy cBoemy GoTo- NnepcrneKkTUBHbIN BUA, KOTO-
rpadunyeckas (nNi1eHo4YHasa. — pbi NpeactaBuicy Obl Halle-
lpum. pesa.) kKamepa — 60/b- My rnasy (3aMmeTbTe — O4HOMY

LWOW rnas: 1o, YTO pUCyeTCcs Ha rnasy!), nomeu,eHHOMY Ha
€e MaToBOM CTeK/e, 3aBUCUT MecTe o6bekTuBa. OTcloaa
OT pPacCToAHUSA MeXAay 06b- cneayerT, YTo pa3 Mbl Keaem
€KTUBOM U CHUMaEeMbIMU NoONy4nUTb OT CHUMKa TaKoe
npeametamu. dotorpa- e 3puTenbHoe Bnevar-
dunyecknn annapart NIeHne, KaK 1 oT camon
3aKpennaeT Ha HaTypbl, Mbl JOIKHbI:
nnacTuHKe 1) paccmaTtpmBaTb
CHWUMOK TOJIbKO OAHNM
= [/71a30M;

2) pepxatb CHUMOK
- ' Ha Haanexalem

paccTossHUK OT

maasa.

HeTpyaHo NOHATL, Y4TO, paccmMaTpuBas CHUMOK ABYMS
rnasamu, Mbl HEM36EKHO [JOIKHbI YBUAETb Nepe co6om
MIOCKYIO KapTUHY, a He N306paXKeHne, MetoLLee ryouHy.
3T0 ¢ HEOOXOAMMOCTbIO BbITEKAET U3 OCOOEHHOCTEN Hallle-
ro 3peHus. Korga mbl paccmatprMBaeMm TeNECHbIV NpeaMeET,
Ha ceT4YaTKax HallWX a3 NnoJly4yarTcs N306parKeHuUs

He OAMHaKOBbIE: NPaBbIX a3 BUAUT HE COBCEM TO e, YTO
puUcyeTcs IEBOMY.
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4 TaruM KAXETCS NaAell, pACCMATPUBAEMEIA
AeBBIM ¥ NPABBIM TAG30M

3Ta HEOANMHAKOBOCTb M300paXKeHUM J
W eCTb, B CYLLHOCTH, MaBHas (™ ) e
NnpUYnHa TOro, Y4To Npeame-
Tbl MPEACTaBAAOTCA HaM
TeNeCHbIMU, CO3HaHWe Halle
cnvuBaeT o6a HEOANHAKOBbIX
BMeYvyaT/ieHns B OJIUH pe-
NbedHbIN 06pa3 (Ha aToMm,
KaK M3BECTHO, OCHOBaHO
YCTPOWCTBO CTEPEOCKONA).
MHoe peno, ecnv nepen
HaMu NpeaMeT MI0CKUM,
HanpuMMep NOBEPXHOCTb
CTeHbl, 06a rnasa nosayyatot
TOraa BMoJIHE TOXAECTBEH-
Hble BrevaTtieHns; 0AMHAaKOBOCTb

3Ta ABNSETCH A1 CO3HAHWUSA NPU3HAKOM & J
MNOCKOCTHOrO MPOTSXKEHNUS NpeaMeTa. J
_B

Tenepb ICHO, B KaKylo OLWMOKY BNajaem
Mbl, KOr4a paccMmatpuBaem doTorpaduto
4 OBYM$ rnasamu; 3TUM Mbl HaBA3blBa-
€M CBOeMY CO3HaHMIo yoerkaeHue,
4yTO Nepes HaMW UMEHHO NocKas
KapTuHa! Korga Mbl npeanaraem
060MM TNa3aM CHUMOK, NpeaHas-
HaYyeHHbIM TONbKO ANs 04HOrO,
Mbl MeLlaeM cebe BUaETb TO, YTO
[OSIXKHa AaTb Ham doTorpadus; Bes
WNO3KS, B TAKOM COBEpPLUEHCTBE
co3aaBaemas dpotorpadu4eckon
KamMepoWn, paspyLliaeTcs 3TUM
NpPoOMaxom.
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Ha KOKOM pACCTOAHNMM HAOAO AEP-
XATb QOTOrPAdUIo?

CTOAB e BAXHO U BTOpPOE IIPABUAO —
AEPXATb CHMMOK HA HAAAEXAIjeM
, PAcCTOsIHMy OT TAA3d, B IPOTUBHOM CAyYde
® HAPYLIAETCAa NPABUABHASA [IEPCIEeKTUBA.
KakoBO ke AOAXKHO 6bIThH 3TO PACCTOSTHMUE?

[Insi nony4eHns NoaHOro BnevateHns Hafao paccMaTprBaTb CHUMOK
Moz TEM e YITIOM 3peHUs, Mo KaKMM 0GbEKTUB annapaTta Buaen uso-
GparkeHre Ha MaToOBOM CTEKJIE KaMephbl UK, YTO TO e caMoe, NoA Ka-
KMM OH BUIEN CHUMaeMble NpeaMeThl (CM. cxemy). OTctoaa cneayer, 4To
CHMMOK Haf0 NPUBIM3KUTb K IMasy Ha PaccTosiHWE, KOTOPOE BO CTOSTbKO
e pa3 MeHbLLe pacCcTosiHUS NpeaMeTa OT 0GbEKTUBA, BO CKOJIbKO pa3
n3o6parkeHre npeaMeTa MeHblUEe HaTypanbHOM BETMYMHBI. JpyruMu
C/loBamMu, HaZl0 AepHaTb CHUMOK OT /1a3a Ha pacCTosiHUMK, KOTopoe
NPUGAN3UTENBHO PaBHO GOKYCHOM ANMHE 0OBEKTMBA.

A B ¢pororpadpuyeckoM amnapare yron 1 paseH yray 2

Ecnu Mbl npMeM BO BHUMaHKWE, YTO B 6O/bLUIMHCTBE JIto-
OUTENIbCKUX annapaTtoB GOKYCHOE paccTosiHUe paBHO

12-15 cm?, TO NoiMMEeM, Y4TO Mbl HUKOFAa He paccMaTpUMBaeMm
TaKne CHUMKM Ha NpaBUIIbHOM PacCTOSIHWMM OT rfla3a: paccTo-
SHWE NyYLIero 3peHus Ansg HopManbHOro rMasa (25 cMm) NoyTH
BABOE 60Jiee yKa3aHHOro. MNI0CKUMM KaxKyTcs U doTorpaduu,
BUCALLME Ha CTEHE, — WX pacCMaTpMBaloT C elle 60/bLIero
PacCTOSAHUS.

1B nocneaylolemM TEKCTE aBTOp MMEET B BUAY doToannapaTthl Takmx
TUMOB, KOTOPbIE BbININ PAcNPOCTPaHEHbI B NEPUO CO3AaHUSA «3aHu-
MaTenbHon GU3nKK». — [pum. pes.



Ha xaxoM pacCTosTHUM HOAO AEPXATb GoTorpadmio?

YnUTATEAD, HAASIOCH, COTAQCUTCS TE-
IIepb, YTO B OOABIIMHCTBE CAYyYdeB
MBI TOABKO 10 COGCTBEHHOMY HEBE-
ASHUIO He IIOoAyYdaeM OT GOoTorpa-
dUUECKUX CHUMKOB B ITOAHOY MEPe
TOr'O YAOBOABCTBMS, KAOKOE OHU MO-
TYT AOCTOBUTbD, ¥ YACTO HAMIPACHO
XAAyeMCd HA UX 6e3XU3HEeHHOCTb.
Bce peno B TOM, UTO MBI HE TIOMEIIA-
€M CBOM I'AQ3 B HOAAEXAIIEN TOYUKE
OTHOCUTEABHO CHUMKA ¥ CMOTPUM
ABYMS TAQ3AMM HA M306paXeHue,
IPEAHA3HAYEHHOE TOABKO AAST OA-
HOTO.
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TonbKko 61M30pYyKMeE Ntoau,
C KOPOTKMUM paccTossHUeM
Jlydlero 3peHuns (a Takxe
[JeTH, CnocobBHble BUAETb
Ha 6/IM3KOM PacCTOAHUMN),
MOTyT JOCTaBUTb cebe
yAOBONbCTBUE Nt06OBATL-
ca 7eM adPEKTOM, KOTO-
pbiit faeT 06bIKHOBEHHbIN
CHUMOK MpK NpaBuUSibHOM
paccmaTpuMBaHun (O4HUM
rnasom). [lepxa ¢oTorpa-
duIo Ha paccTosHMMN 12—
15 cm oT rna3a, OHM BUAAT
nepen cobon He NJoCKYyto
KapTuHY, a penbedHbIN
o6pas, B KOTOPOM nepes-
HWUM NNaH oTaenseTcsa oT
3a[Hero NoYTu Kak B cTe-
peockone.
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-» CTPAHHOE AEUCTBUE
YBEAUYUTEABHOT'O CTEKAC

Bnnsopykue noaun, Kak Mbl cenvyac 06b-
SACHWN, NErKO MOTYT O6bIKHOBEHHbIE
doTorpadumn BuaeTb penbedHbiMU. Ho Kak
OblITb I0ASAM C HOPManbHbIMK FMa3damu? OHuU
He MOTyT NpuaBUraTb N306paXKeHUs 04YeHb
6/IM3KO K rnasy, HoO UM MOMOXKET 34eCb
yBennyuTenbHoe cTekno. CMoTps Ha CHUMOK
yepes YyeyeBuLy C yBenmMyeHMem B 2 pasa,
TaKue Noaun Nerko MoryT npuobpecTn yKa-
3aHHble BbIro[bl 6;1M30PYKOro, TO €CTb, He
Hanpsras rnas, MoryT BUaeTb, Kak ¢doTtorpa-
dusa npruobpeTtaeT penbedHOCTb U FYyOHHY.
PasHuua Mmexay nony4aembiM Mpu 3TOM
BreYaTIeEHUEM U TEM, HYTO Mbl BUAUM, 945
Ha doTorpaduio AByMS rnasamMu ¢ 60/1bLOro
PacCTOSIHUA, OrPOMHa.

Tako cnocob paccmaTpuBaTb 0ObIKHOBEH-
Hble doTorpadum NoyTH 3aMeHsaeT abPeKTbl
cTepeockKona.

< Ayna prq
PACCMATPUBAHUSA
doTorpaduin
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Tenepb CTAHOBUTCA MOHATHBLIM, MOYEMY GOTOCHUMKM 4aCcTO
npuo6peTaloT penbedHOCTb, ECNIU CMOTPETb Ha HUX OLHUM
rna3om B yBENUYUTENbHOE CTEKI0. DaKT 3TOT 06LWEN3BECTEH.
Ho npaBunbHOE 06BbACHEHWE ABNIEHWUA NPUXOAUTCA CAblllaTh
penKo.

OAMH U3 PELIeH3EeHTOB «3AHMMATEABHOM UMK,
IIMCAA MHE IIO 3TOMY ITOBOAY:

“ B cnegytouem n3gaHmMm paccmMoTpuTe BOMPOC, OTYEr0
B 06bIKHOBEHHYIO Nyny doTorpadus Kaxercsa penbed-
HOM. Moe MHEeHUe, YTO BCe CI0XKHOE 0OBbSACHEHNE
CTEPEOCKOMNA He BbIIEPKMUBAET KPUTUKK. MonpobynTe
CMOTPETb B CTEPEOCKON OAHUM [N1a30M: PefibePHOCTb
COXpaHSeTCs BOMPEKN TEOPUM. ,,

YutaTtenam, KOHeYyHo, iCHO
Tenepb, YTO TEOPUSA CTEPEOCKO-
na HUCKONbKO 3TUM PaKTOM

He Koneb6neTcq.

Ha ToM »Xe ocHoBaH nto60-
NbITHbIK 9D EKT TaK Ha3bl-
BaeMbIX NaHopam, npo-
JaoWMXCHa B UTPYLIEYHbIX
MarasuHax. B aTux maneHb-
KUX Npn6opax 06bIKHOBEHHbIM
CHUMOK naHawadTa Uav rpynnbl
paccMaTpuBaeTcs Yepes yBeau-
YUTeNbHOE CTEKJIO O4HUM rnasom. 3Toro

y¥e AoCTaTo4YHO ANd nonyyeHus penbeda.
Nnno3uno 06bIKHOBEHHO YCUNMBAIOT eLle

TeM, 4TO HEKOTOPbIe NpeaMeTbl NepeaHero
nnaHa Bbipe3aloTcsa OTAEIbHO M MOMeLaloTCs
Bnepeaun ¢ortorpadumn; rnas Haw o4eHb YyBCT-
BUTENEH K penbedHOCTU BANKANILINX Npeame-
TOB M HE CTONb BOCNPUUMYUMB K 6oflee Janekum
penbedam.
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-» YBeAnueHne potorpadnin

Henb3a nu n3rotoBnaTb GoTO-
rpaduu TaK, YTo6bl HOPMasbHbIN
rna3 Mor npaBWIbHO paccMaTpu-
BaTb MX, HEe Npuberas K cteknam?
BnofiHe BO3MOXHO — AN 3TOro
[OCTATO4YHO TONIbKO MOMb30BaTh-
csl KaMepaMu ¢ AIMHHOdOKYC-
HbIMW OGBEKTUBAMMU.
lMocne ckazaHHOrO
paHblle MOHATHO,
YTO CHUMOK, NONyYeH-
HbIA C MOMOLLbIO OO6BbEKTUBA
¢ 25-30-caHTMMETPOBbLIM
(GOKYCHbIM pacCTOHUEM,
MOXHO paccmMaTpuBaTb
(0A4HUM rnasom) Ha 06bIYHOM
PacCTOSAHUM — OH NOKaxeTcs
[OCTaTO4YHO penbedHbIM.

[=——]
—
ollls

MOo3KHO nonyyaTb ¥ TaKMe CHUMKK, KOTopble He 6yayT
KagdaTbCs MJOCKUMU MPKU pacCMaTpUBaHUK farKe ABYMS
rnasamu ¢ 60/bLIOro PaccToAHUSA. Mbl yXe roBOpHIM, 4TO
Korga o6a rnasa nosy4atoT OT KaKoro-nnm6o npegmera
[lBa TOXAECTBEHHbIX U306paXKeHNs, CO3HaHWe cnmBaeT

MX B OZHY MNOCKYIO KapTuHY. HO aTa CKIOHHOCTb BbICTPO
ocna6eBaeT C yBeMYeHNEM paccTosaHuA. MpaKTuKa noka-
3bIBaET, YTO CHUMKMU, NONY4YEHHbIE C MOMOLLbIO 0O BHEKTMBA
€ 70-caHTUMETPOBbLIM GOKYCHbIM paccTosiHUEM, MOTyT
ObITb HENOCPEACTBEHHO paccMaTpMBaeMbl 060MMU rnasa-
MU, HE yTpaynBas NepCneKTUBHOCTH.
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HeobxoamMmocTb pacnonaratb AAMHHODOKYCHbIM
06bEKTMBOM ONATb-TAKW NpeacTaBngaeT Heyao6CT-
BO. [103TOMY YKaxeM 1 ApYyron cnoco6: OH COCTOUT
B TOM, YTO yBEJIMYUBAIOT CHUMOK, MOAYYEHHbIN
06bIKHOBEHHbLIM annapaTtom. lNpu TakoM yBenunye-
HWKW COOTBETCTBEHHO YAMHAETCS U NpaBUAbHOE
paccTosiHWe, C KaKoro Hy»XHO CHUMOK paccmaTpu-
BaTb. Ecnu doTorpaduio, cHATYIO 15-caHTUMETpPO-
BblM OObEKTUBOM, YBENUYUTEL B 4 Unn 5 pas, 1o
3TOrO yXe AOCTaTO4YHO AN NONyYEHUS Kenaemoro
addeKTa: yBennyeHHyto dotorpadumio MOXKHO
paccmatpuBatb 060MMM Fa3aMu ¢ paccTos-
HUA 60-75 cM. HeKoTopas HEACHOCTb CHUMKA
He MellaeT BNnevyaT/IeHUIo, TaK KaK ¢ 60/1bLoro
paccTosHUA OHa Masio3ameTHa. B cmbicne

e penbedHOCTU U MEePCNEKTUBHOCTU CHUMOK
HECOMHEHHO BbIUIPbIBAET.
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Ayd4liiee MeCTO B KMHOTEATPE

YacTble NoCeTUTENN KUHOTEaTPOB 3aMeTUIN, BEPOATHO, YTO
HEKOTOpble KapTUHbI OT/IMYalOTCA HEOObIKHOBEHHOM penbedHOo-
CTblO: GUrYpbl OTAENSAIOTCA OT 3a[iHErO NJlaHa U HaCTONbKO BbIMy-
K/bl, YTO 3a6biBa€ellb AarKe O CyLeCTBOBaHUN NOMOTHA U BUAMLLb
CNOBHO NOANUHHbIN NaHAWadT UK XUBbIX aPTUCTOB Ha CLEHE.

Takas penbedHOCTb 306parKEHUM 3aBUCUT HE OT CBOM-
CTBa CaMOW JIEHTbl, KaK YyacTo AyMaloT, a OT MecTa, rae
nomMellaercs 3puTtenb. KnuHematorpapumyeckme CHUMKHM
XOTS M MPOU3BOASATCS C MOMOLLBIO BECbMa KOPOTKODO-
KYCHbIX KaMep, HO MPOEKTUPYIOTCS Ha 9KPaH B CUAbLHO
yBennyeHHom Buage — pa3 B 100, TaK YTO UX MOXKHO
paccMmaTpuBaTb ABYMS rMa3amMu ¢ 60/bLIOr0 PpacCToAHUA
(10 cm X 100 = 10 ™). Hanbonbliasa penbePpHOCTb Habo-
JaeTcs Torga, Koraa Mbl CMOTPUM Ha KapTUHbI MO TEM
e caMbIM YrioM, Mo KakuM annapaT CMOTpes Ha CBOO
HaTypy Npu cbemke. Torga nepef Hamu 6yaeT eCTECTBEH-
Haa nepcrnexkTuBa.
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KaK e HaWTK paccTosiHue, oTBevalollee Takomy
HauBbIrOAHENLIEMY Yy 3peHua? [11a 3TOro HyXHO Bbl-
6paTb MECTO, BO-NMEPBbLIX, MPOTUB CEPeanHbl KapTUHbI,
a BO-BTOPbIX, HA TAKOM PACCTOSAHUKU OT 3KpaHa, KOTo-
poe BO CTOJIbKO e pa3 60/blle LWMPUHbI KAPTUHbI, BO
CKO/bKO pa3 GOKYCHOE pacCTosiHWUE 0O0bEKTUBA 6OJIbLUE
LUMPUHBI KNHEMaTOrpadUyeCcKom NIEHThI.

Ans KnHematorpapuyecKknx CHUMKOB 06bIKHOBEHHO
NnoJib3yloTCA KaMmepaMu ¢ POKYCHbIM paccTosiHeM 35,
50, 75, 100 MM B 3aBMCUMOCTH OT XapaKTepa CbEMKMU.
CTaHgapTHasa WUpWHa neHTbl — 24 mMm. na doKyca,
Hanpumep, 75 MM UMEEM OTHOLLIEHUE:

MCKOMOE PACCTOSIHUEe
IIUPUHA KAPTUHbBI

doKrycHOe pAacCcTOoSHUE 75

n
=

IIMPUHA ACHThI 24

WTax, 4TOOBI HOUTY, HO KAKOM PACCTOSHUNA
HOAO B 3TOM CAyYdE CECTb OT IKPAHJ, AO-
CTATOYHO IIMPUHY KAPTUHBI YBEAUYUTH
TIPUMEPHO B 3 pasa. ECAM MIMPYHA KMHEMA-
TOrpaduyeckoro n3o0bpaxeHus 6 ILIAroB,
TO AVYIIME MECTA AAS PACCMATPMBOAHUSA
STUX KAAPOB PACIIOAOXEHH! B 18 11arax ot
SKPAHA.

3TOro OBCTOSATEABCTBA HE CAEAVET VIIY-
CKATb Y3 BUAY IIPY MUCIBITAHUM DPA3ANY-
HBIX ITPEAAOXKEHN, UMEIOIINX LIEABIO ITPU-
AQTb KVMHOKAPTMHAM CTEPEOCKOIINYHOCTE:
AETKO IIPUIINCATH UCIIBITEIBOEMOMY M30-
OpeTeHnIo TO, YTO OOYCAOBAEHO YKA3UH-
HBIMY [IPUYMHOMMA,
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=» COBET UNTATEASIM
VIANOCTPUPOBAHHBIX XYPHAAOB

BocnpousBeaeHus dotorpadui  annapatamu ¢ pasnnyHbiM

B KHUIax v }ypHanax uMmetor, (OKYCHbIM paccTosiHUEM, TO
KOHEYHO, Te )K€ CBOMCTBA, 4TO OTbICKMBATb HaA/1exallne

N OPUTUHANbHbIE CHUMKK: OHM paccTosiHWs Ans paccMaTpyBa-
TOXe CTaHOBATCH penbedHee, HUS MPUXOAMUTCS UCTIbITAHUEM.
€C/In paccMaTpuBaTtb UX OQHWUM 3aKpbIB OAMH a3, AepKuTe
rna3oM W ¢ Hagnexallero UNNIOCTPALMIO Ha BbITAHYTON
paccTtofiHuA. TaK KaK pa3Hble pYKe TaK, YToObl M1I0CKOCTL ee
doTorpaduu 6blna nepneHauKynapHa K nydy

CHSATbI 3peHuns, a Ball OTKPbITbIN rMa3s
NPUXoANCA MPOTUB CepPenHbI
CHWMKa. Tenepb NpubnnkanTe
nocTeneHHoO CHUMOK, He nepe-
CTaBasi BCMaTpMBaTbCs B HETO;
Bbl JIEFKO YNIOBUTE MOMEHT,
Korja OH npuobpeTeT Hau-
60NbLUYy0 penbePHOCTb.
MHOrMe CHUMKM, HEOTYET/IU-
Bbl€ 1 NIOCKKE MpK 06bIYHOM
paccMmaTtpuBaHuu, nonyyaioT
rNy6GuHY U SCHOCTb, ECU
CMOTPETb Ha HUX OMUCaH-
HbIM CNOCO6GOM.
Hepeako npu Takom
paccmaTpvBa-
HUW CTaHOBSATCSA
3aMeTHbl 61eck
BOJbl M ApYyrue YUcTo
CTEPEOCKOMUYeCKme
b deKThI.
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Hapgo yanBnaTbes, YTO CTOMIb MPOCTble PaKTbl MANIOM3BECTHbI, XOTA
NnoYyTK BCe 37€Chb COObLLLaeEMOE U3naranocb B NONYASPHbIX KHUrax
60/€ee BeKa Ha3ag.

B «OCHOBaHUSX OMUIUOAOTUM YMA»

B. KaprnieHTepda — KHUre, M3AQHHOM

B PYCCKOM IlepeBoje eie B 1877 r., — uuraeM
o paccMmaTpuBauuu dororpaduiz caeayouiee:

3ameyaTtenbHo, 4To apdEKT aToro cnocoba paccma-
TpuBaHUg doTorpaPpuUiecKmnx KapTuH (O4HUM ra3om)
He orpaH1M4yMBaeTCs BblAeNEHNUEM TENIECHOCTU NPeaMETa;
Apyrve 0CO6EHHOCTHU SBASAIOTCS TOXE C HECPaBHEHHO
60NbLUEN KUBOCTbIO U PEaNbHOCTbIO, AOMOMHSASA UIIO-
3Mt0. ATO OTHOCUTCS MaBHbIM 06Pa30M K U306parKeHUIo
CTOSiYEN BOAbl — CcaMOM cnabon CTOPOHbI poTorpa-
GUYECKUX KapTUH MPK 06blYHbIX YCIOBUSAX. UMEHHO,
€C/IM CMOTPETb Ha TaKoe N306parKeHne BoAbl 060MMMU
rnasamu, MOBEPXHOCTb KaXKeTCs BOCKOBOW, HO €C/n
CMOTPETb OAHUM r1a30M, B HEM YacTo 3aMeyvaeTcs
nopasutesibHas NpPo3pavyHoCTb U ry6uHa. To xe
MO}HO CKa3aTb U OTHOCUTENIbHO Pa3/IMYHbIX CBOMCTB
NOBEPXHOCTEN, OTPaXKaloLMX CBET, HAaNpUMep 6GPOH3bI
M C/IOHOBOM KOCTU. MaTtepuan, U3 KOTOpOro caenax
npeameT, M306paXKeHHbIM Ha doTorpadumn, yaHaeT-
Csl ropasao fierye, eciim CMOTPETb OAHUM 1a3oM,
a He AByMS.

P = —)
2 S
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O6paTnuM BHMMaHMeE elle Ha 04HO 06CTOATENbCTBO. ECNM CHUMKM
npv yBenMYeHUU BbIUIFPbIBAIOT B Y)XUBHEHHOCTH, TO MPU YMeHbLIe-
HWW OHW, HANPOTKB, MPOUTPbLIBAIOT B 3TOM OTHOLIEHUU. YMEHb-
LieHHble doTorpadmn BbIXOAAT, NpaBaa, Pe34ye n oTYETIMBEE,

HO OHM MJIOCKK, HE AatoT BNeYaTneHns rMmyObunHbl U penbedHOCTH.
MpuynHa nocne BCero cka3daHHoOro Ao/KHa 6biTb MOHATHA:

C yMeHblUeHneM doTorpadmi ymeHbLIAEeTCa U COOTBETCTBYIOLLEE
nepcnekTMBHOE paccToAHNE, KOTOPOEe 06bIKHOBEHHO 1 6E€3 TOro
yepecuyp mano.
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-» PaccMaTpuBaHME KOPTUH

To, 4TO Mbl CKa3danu o dotorpaduu, 4O U3BECT-
HOW CTeneHn NPMMEHUMO U K KapTUHaM, co-
3[aHHbIM PYKOW XYAOXKHMKA: UX BCEro nyylue
paccMaTpuBaTh TOXKE C Ha/iexKallero paccTo-
AHUS. TONbKO NPU 3TOM YCNTOBUU OLLYTHTE Bbl
NepcrneKTUBY U KapTMHA NOKaXKeTcs He MNJo-
CKOW, a rny6oKon 1 penbedHon. MonesHo
CMOTPETb TaKKe OJJHUM, a He ABYMS rNasamu,
0COGEHHO Ha KapTUHbI HEGO/bLINX PAa3MEpPOB.

“ [laBHO M3BECTHO, — Mu1cas Nno 3ToMy MOBOAY aHr-
JIMACKKUM ncmxonor B. KapneHTep B ynoOMSHYTOM CO4M-
HEHWW, — YTO NPU BHUMATENIbHOM paccMaTpuBaHUK
KapTWHbI, FAe NepcneKTUBHbIE YCIIOBUS, CBET, TEHU

1 o6Llee pacrnosoKeHne AeTanein cTporo COOTBETCTBYIOT
n3o6paxkaemon 0enCTBUTENIbHOCTHU, MPOM3BOANUMOE
BMeYyaT/ieHMe ropasao KUBEE, ECNIN CMOTPETb OAHMUM
rna3om, a He 060MMHU, 1 4TO IPDEKT yecunnBaeTcs,

Koraa Mbl CMOTPMM Yepes TPYOKY, MCKIIoYatoLLYy0 BCIO
NMOCTOPOHHIO O6CTaHOBKY KapTUHbI.
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®daKT 3T0T 06BACHAM paHblle
COBEPLUEHHO NOXHO: «Mbl BUAUM
OAHMM [Ma30Mm NiyyLle, Yem ABY-
M$, — rOBOPUT BAKOH, — noTtomy
YTO YXMBHEHHbIE LyX1 COCPenoTo-
YMBaOTCH MPU 3TOM B OJHOM MECTe
W ENCTBYIOT C 6OJbLUIEN CUNON».
B 1eNCTBUTENIBHOCTH XKe TYT AeN0 B TOM,
YTO KOraa Mbl CMOTPUM 060MMU ras3amu
Ha KapTUHY C YMEPEHHOIO PACCTOAHUSA, TO MPUHYKAEHbI
NpPU3HaTb €€ MIOCKON MOBEPXHOCTbIO; KOrAa e Mbl CMO-
TPUM TOJIbKO OAHUM [JTa30M, YM Hall er4e MoxeT Nnoj-
NaTbCs BMeYaT/IEHNIO NEPCNEKTUBDI, CBETA, TEHEN U T. A.
Otcloaa, Koraa Mbl BCMaTpuBaeMcsl MPUCTanbHO, KapTu-
Ha NpMoBpETAET B CKOPOM BPEMEHN PebEPHOCTb U MO-
eT faxe AOCTUYb TENECHOCTU peasibHOro naHawadTa.
MonHoTa nnno3un 6yaeT rMmaBHbIM 06pPa30M 3aBUCETb
OT BEPHOCTH, C KOTOPOM BOCMNPOU3BELEHA HA KapTUHE
NencTBUTENbHAA MPOEKLMA NPEAMETOB Ha MIOCKOCTH.
[MpenmyLLeCcTBO BUAEHWUS OQHUM [1a30M 3aBUCHUT B 3TUX
c/ly4asix OT TOro, YTo yM CBO60OJEH UCTOSIKOBbIBATb Kap-
TUHY MO CBOEMY MNPOU3BOJlY, KOr4a HUYTO He 3acTaBisdeT
€ro BUAETb B HEW MJIOCKYIO KapTUHY.

<

YMeHbLEHHbIE CHUMKM

€ 60/IbLINX KAPTUH JatoT

HepeaKo 6onee NOJHYK Ui-

NO3UI0 penbedHOCTU, HeXe-

I opurnHansl. Bol nonmere,

OTHEro 3TO NMPOUCXOAUT, ECIN
BCMNOMHUTE, 4TO NPU YMEHb-
LWeHWU KapTUHbI COKpallaeTcs
TO 06bI4HO 60J1bLLOE paccTo-
AHWE, C KOTOPOro cneayet
paccmaTtpuBaTtb n3obpaxeHue,
Nno3TOMYy CHUMOK MpuobpeTaeT
pefibedHOCTb yKe Ha BJIN3KOM
paccTosaHUN.
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YTO TAKOE CTEPEOCKOIT?

Ilepexoast OT KAPTUH K TEAECHBIM IPEeAMETAM,
3apapuM cebe BOIpoC: MoYeMy, CO6CTBEHHO,
IIpeAMeThI KAXYTCA HOM TeAeCHBbIMMU,
a He naockumu? Ha ceTyarke HAIIEro
, TAG3d U306pasKeHMe MMOAYYAEeTCs BeAb
naockoe. Kakum :xxe o6paszoM MpPOUCXOAUT
TO, YTO MPEeAMETHI IPEACTABASIIOTCSI HAM
He B BHAE IIAOCKOM KAPTHUHLBI, d TEAOMM TPEeX
U3MepeHun?

30ecb AENCTBYIOT HECKOJTbKO MPUYKMH. Bo-NepBblX, pasnnyHas cTeneHb
OCBELLEHMS YacTen NPeaMETOB MO3BONAET HaM CyAnTb 06 nx dopme.
Bo-BTOpbIX, UTPaET Posib HaNpPsXKeHUe, KOTOpoe Mbl OLLYyLLLaeM, Koraa
npr“cnoco6sem rnasa K SCHOMy BOCIPUATUIO Pa3IMYHO yaaneHHbIX
YyacTen TenecHOro npeamMeTa: Bce YacTu NOCKON KapTWHbI yaaneHbl OT
rnasa OAMHAKOBO, MeX/y TEM KaK YacTh NPOCTPAHCTBEHHOMO 06bEKTa
HaxomsATcs Ha PasIMYHOM PACCTOAHWUM, U, YTOObI ICHO BUAETD WX, a3
[IOMKEH HEOAMHAKOBO HacTpauBaTbes. Ho camyto 60nbLuyto yeayry
OKa3blBaET HaM TO, YTO 3[ECb U30OPAXKEHUS, MOSTyHaeMbIE B KaXLOM
rnasy oT OAHOr0 M TOrO e NpeaMeTa, HeoAMHAKOBbI. B 3TOM nerko
y6eanTbCs, ECNIM CMOTPETb Ha KAKOW-HUBYAb BN3KUIN NPeaMeET, Nno-
nepemMeHHO 3aKpbiBas TO MpaBbIK, TO eBbIN Ma3. [1paBbii 1 1EBbIN
rnas BUAsAT NpeamMeTbl HEOAMHAKOBO; B KaXKAOM PUCYETCA MHas KapTw-
Ha, 1 3TO-TO Pasnnyne, UCTONKOBbLIBAEMOE HalLMM CO3HaAHUEM, JaeT
Ham BneyvaTtneHue penbeda (CM. PUCYHOK).

CTEKNSAHHDINA Ky
C NATHaMH

A PaccmarpuBaeMblit A PaccmarpuBaeMbli
AeBBIM T'AA30M MPABBIM TAQ30M
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Tenepb NpeacTaBbTe cebe ABa PUCYHKa OOHOrO M TOro e npeameTta:
nepBblM N306paXKaeT NPeaMET, KaKUM OH KaXKeTcsi 1IeBOMY rnaay,
BTOpPOW — npaBoMy. ECnin CMOTPETL Ha 3TN M300parKeHUs Tak, YTOObI
KaKAblM rnas BMAEN TONIbKO CBOW PUCYHOK, TO BMECTO ABYX MOCKMUX
KapTWUH Mbl YBUAUM O[MH BbINYKIbIN, penbedHbIM NpeameT, faxe
6onee penbedHbli, YHeM TeNecHble NpPeaMeTbl, BUAUMbIE O4HMM Na-
30M. PaccmartpuBaloT Takue NapHble PUCYHKU C MOMOLLLbIO 0CO60ro
npuéopa — crepeockona. CnusaHmue 060Mx M306ParKEHNN JOCTUTa-
N10Cb B MPEMKHMX CTEPEOCKOMNAX C MOMOLLbIO 3epKal, a B HOBENLLNX —
CTEKJISIHHbIX BbIMYKIIbIX MPU3M: OHW NMPEIOMASIOT NIy4M TaK, YTO MpuU
MbIC/TEHHOM WX NPOAOJIXKEHUN 06a M306paXKeHUs (Cnerka yBen4eH-
Hble 6narogapsi BbliMyKNOCTU NPU3M) NOKPbIBaIOT 04HO Apyroe. Naes
CTepeocKona, Kak BUanM, Heob6bl4arHO NPocTa, HO TEM MNopasuTeb-
Hee [encTBKe, JOCTUraemMoe CTOMb NPOCTbIMU CPEACTBaAMM.

BonblMHCTBY YnTaTenen, 6€3 COMHeHUs, cny4anocb
BUAETb CTepeocKonuyeckme dotorpadun pasnnyHbix
cueH n naHawadToB. MHble, ObITb MOXKET, paccMaTpuBav
B CTEPEOCKONM U YepTexun GUryp, M3rotoBAEHHbIE C LIENbIO
06/1er4ynTb U3y4eHne ctepeomMeTpun. B fanbHenwem Mbl
He 6yaemM roBoputb 06 aTUX 60J1ee M MeHee 06LLEN3-
BECTHbIX MPUMEHEHMSIX CTEPEOCKONa, a OCTaHOBMMCS
JIMLWb Ha TeX, C KOTOPbIMWU MHOIME YNTaTENU, BEPOSTHO,
HEe3HaKOMbl.
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-=» Halll ecTeCTBEHHBIV CTEPEOCKOIT

Mpu paccmaTpruBaHuu
CTEPEOCKOMUYECKUX
N306paxKeHnmn

MO}HO 060MTUCH

n 6e3 Kakoro-nnm6o
npuéopa, Hago NuLlb
NpUyyYnTbL Ce69
COOTBETCTBY-
oLmMm 06pasom
HanpaBnsATb rMa-
3a. Pesynerat
noJsly4aeTcsi TaKon
e, KaK U C NOMOLLbO

N306peTaTenb CTEPEOCKO-
na Y. YUTCTOH nepBoOHa-
YanbHO NONb30BaNCs
MMEHHO 3TUM ecTecT-
BEHHbIM MPUEMOM.
¢ npunarato 3gecb
LLenyto cepuio cTe-
PEOCKOMUYECKUX
PUCYHKOB MoOCTe-
NeHHO BO3pacTa-
lOLWWEN CNOMKHOCTH,
KOTOpble COBETYIO
nonblTaTbCsa paccmaTpuBaTb

CTepeocKona, C TOM N1Llb HenocpeacTBeHHO, 6e3 cTe-
PasHULIEN, YTO U306paKeHue peocKona. Ycnex JocTuraetcs
npu 3TOM He yBeNn4MBaeTcs. N1LLb Nocne paaa ynparKHeHuint,

HayHuTe ¢ TaKOro pucyHKa — napbl YEPHbIX TOYEK. [JepuTe
WX Nepes rna3amMu U B TEHEHWE HECKOJIbKUX CEKYH[ HE CBO-
avTe B3rs/a ¢ NPOMEXYTKa Mexay NATHbIWKaMK1, MPU 3TOM
caenante Takoe ycunue, CIOBHO Obl Xenanan paccMoTpeTb
NpeaMeT, PacroNoXKeHHbIW Aanee, no3aan pUcyHKa. Bbl yBu-
[WTE CKOPO YXKe He 2, a 4 NaTHa — KPYXKKKW pasasostes. Ho
3aTemM KpalHWe TOYKM OTM/bIBYT AaNEKO, @ BHYTPEHHME CO/K-
3ATCH U COMbIOTCS.

HecKoMbKO CeKyH/ He CBOAMTE a3 . ‘
C MPOMEXYTKa MEXaY MATHbILKaMU —

06a YepHbIX NATHA COMbIOTCSA B OAHO.

1Hano 3amMeTuTb, 4TO ymMeHune BUAeTb CTEPEOCKONMNUYHECKU — flaXKe

1 B CTEPEOCKOMN — [aeTcs He BCEM JIIOAAM, HEKOTOPbIE (Hanpumep, Koco-
rnasble UM NpuBbIKLLKE paboTaTb TONbKO OAHUM [a30M) COBEPLIEHHO
HECMNOCOBHbI K HEMY, iPYrMM OHO AaeTcs Nnocse NPoLOSIHKUTENbHOIO YNpar-
HEHWA, HaKOHeL, TPETbU, NPEUMYLLECTBEHHO MOJ1I0OAble NOAN, HAayHaloTCA
3TOMY 04eHb BbICTPO — B YETBEPTb Yaca.
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Ecnu Bbl NOBTOPUTE TO e caMoe CO cneayloWwnuMmn pucyHKkamu, To
B NnocnefHeM cllydyae B MOMEHT CIUAHUS YBUAKUTE Nepes cobom
CJIOBHO BHYTPEHHOCTb AJIMHHOM TPYObI, yXOA4sLLEeN BAASb. ,\

@, ©

[JOOGMBLINCH 3TOr0, MOXETE MEPENTU K ClieaytolLeMy PUCYHKY; 34eCb
Bbl JO/MKHbI YBUAETL BUCALLUE B BO3JyXe reOMeTpUYECKue Tena.
3TU YeTbIpe reOMETPUYHECKNX TeNla NPU CINSHUU N306ParKEHUN
Ka)KyTcs CNOBHO NapsLmUMKU B NPOCTPaHCTBE. »\

3
VA

©

P1UCYHOK BHW3Y NpeicTaBUT BaM JJIMHHBIN KOPUAOP KAMEHHOrO
30aHUA WU TYHHENb. /—\

=)
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HakoHel, Ha nocnefHem PUCYHKE Bbl MOMETE BOCXMLLATLCA UO-
31ei Npo3payHoro CTeKsa B akBapuyme. ,\

< <

Hay4utbcst TaKOMy HEMOCPEACTBEHHOMY paccMaTpUBaHuio nap-
HbIX U306ParKeEHNM CpaBHUTENLHO HETPYAHO. MHOrMe U3 MOoUX
3HaKOMbIX OBlajeBasn 3TUM UCKYCCTBOM B KOPOTKWIM CPOK, Noc/ne
HebonbLIOoro Yucna npo6. bANM3opyKkue 1 JanbHO30PKKUE, HoCSLLME
OYKM, MOTYT HE CHUMATb UX, @ CMOTPETb Ha U306parkeHne TakK, Kak
paccMaTpuBaloT BCAKYIO KapTuHY. [po6yiTe npuaBuraTb UK oTo-
[ABUraTb OT [Na3 PUCYHKM, NOKa He YI0BUTE Haj/iexallero paccros-
HWS. BO BCAKOM clly4ae HYXHO NpofJesbiBaTh OMNbIThl NMPW XOPOLLIEM
OCBELLEHNUN — 3TO CUSIbHO CMNOCOBCTBYET YCMEXY.

Hayuyuslunch paccmaTtpuBath 6€3 CTepeocKona BOCNPOU3BEAEH-
Hble 30eCb PUCYHKM, MOXETE BOCNOIb30BaThCsA NPUOGPETEHHbBIM
HaBbIKOM [J19 paccMaTpUBaHUs BOOOGLLE CTEPEOCKOMNMUYECKUX
doTorpaduin, o6xoaach 6e3 cneumanbHoro npubopa. Te cTtepeo-
CKOMWYECKNE CHUMKM, KOTOpble HaneyvaTaHbl fanee, ToXe MOXHO
nonbITaTbCs paccMaTpuBaTb NPOCTbIM rMa3oM. He Hago ToNbKo
4Ype3MepHO yBAEeKaTbCA 3TUM YrpaXKHEHUEM, YTOObI HE YTOMUTL
rnasa.

Ecnu Bam He ygactca npnobpecTty CnocobHOCTb yrnpaB-
NATb CBOMMM [Nla3aMu, Bbl MOXKETE, 38 HEUMEHUEM
cTepeocKona, NoNb30BaTbCA CTEKNAMM OYKOB A/19 Aaib-
HO30PKMX; HAA0 NOAKJENUTb UX MO OTBEPCTUSA B KAPTOHE
TakK, YTO6bl CMOTPETb TOJIbKO Yepe3 BHYTPEHHUE Kpas
CTEKOJI, MEXK/Y PUCYHKAMM crielyeT MOMECTUTb KaKy!to-
HWMOYAb MePEropoaKy. ATOT YNPOLLEHHbIM CTEPEOCKON
BMOJIHE OCTUIAET LEeNn.
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=» OAHUM U ABYMS TACI3OIMM

Ha pucyHKax BHU3Y BOcnpousBeeHbl doTorpaduu, M3obpaxa-
loLIME TPW anTeyHble CKASHKM KaK 6yaTO OAUHAKOBbIX Pa3MepoB.
KaK 6bl BHUMaTENbHO Bbl HWU paccMaTpuBasv 3T N3006parkeHuUs, Bbl
He 06HapPYXMUTE MeXay CKISAHKaMW HUKaKOW pa3HuLbl B BETMYUHE.
A Mexay TeM pasHuLa CyLLEeCTBYET, U BeCbMa 3Ha4yuTeNlbHas. CKNsH-
KW KayTca paBHbIMM TOMIbKO MOTOMY, YTO HAaXOAATCS He Ha oaMHa-
KOBOM PacCTOSAHUK OT rMa3a unu doTorpaduyecKkoro annapara:
KpynHas 6aHKa yaaneHa 6osblie, HeM Mesikue. Ho Kakne UMeHHO
M3 Tpex M306paxeHHbIX 6aHOK 6/IMXKe, Kakue Janble? 3To HEBO3-
MO}XHO onpeaenvTb NPOCTbIM paccMaTpMBaHWEM M306ParKEHUI.

3aaayva, 0HaKo, NErko pelaeTcs, ecin 06paTUTbLCA K yeayram
cTepeocKona Wiun K MoMOLLM TOr0 CTEPEOCKOMMYECKOro 3peHns
6e3 annapara, 0 KOTOPOM ceiyac roBopuioch. Toraa Bbl OT4YET-
JIMBO YBUAWTE, YTO U3 TPEX CKIAHOK KpaiHas neBas 3HauynuTe/lbHO
Aanblie cpeaHen, KoTopas, B CBOK 04Yepelb, Aablie NpaBoi.
MCTUHHOE COOTHOLIEHME Pa3MePOB CKAFHOK NMoKa3aHo Ha apy-
rOM PUCYHKe.
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Eule 6051ee nopasnTenbHbIX Cllydan MUMEEM Ha crefytolem pUcyHKe.
Bbl BUAUTE BocnponsseaeHune dotorpadui Ba3, CBEYEN M YacoB,
npuyem obe Ba3bl M 06€ CBEYM KayKyTCs COBEPLUEHHO OJMHAKOBbIX
pa3mepoB. B 4eNCTBUTENBHOCTU e MEXIY HUMU OrPOMHas PasHu-
La B pa3Mepax: fieBas Ba3a 4yTb He BABOE Bbille NpaBoK, a neBas
cBeYa ropasfo HUXe 4acoB 1 NpaBoK cBeyu. [pun cTepeocKonunye-
CKOM paccMaTpMBaHMM TEX e CHUMKOB cpa3y 06HapyX1BaeTca
npu4ynHa MeTaMopd0o3bl: NpeaMeTbl He BbICTPOEHbI B O4HY LWEPEHTY,
a pasmelleHbl Ha pa3MyHbIX PAacCTOAHUSAX: KPyMHble — Aanblue,
MeNKne — 6nxKe.

MpenmyLecTBO CTEPEOCKOMNMUYECKOrO «ABYINa30ro» 3pe-
HUS Nepej «0A4HOorNnasbiM» BbICTYyNaeT 34eCb C 60/bLIOH
y6eanuTeNbHOCTLIO.
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=» [IpocTon criocob pazobAaYATb
TIOAAEAKM

MmetoTcs ABa COBEPLUIEHHO OAMHAKOBLIX PUCYHKA, Hamnpu-
Mep [iBa paBHbIX YEPHbIX KBagpaTa. PaccmatpuBas Ux

B CTEPEOCKOI, Mbl YBUAUM OAUH KBaAPaT, HUYEM He OTNn4a-
IOLLMICH OT KaXA0ro U3 ABYX B OTAeNIbHOCTU. ECK B LIEH-
Tpe KaXkaoro KBagpara nmeetcsa 6enas To4Ka, TO U OHa,
KOHEYHO, OKaXXeTcs B KBajpaTe, BUAMMOM B CTEPEOCKONE.
Ho cTouT 3Ty TOYKY Ha O4HOM KBajpare HEMHOI0 CABUHYTb
B CTOPOHY OT LLEHTPA, YTOObI NOJTY4MIICH JOBOJIbHO HEOXM-
[aHHbIM 9D DEKT: B CTEPEOCKON MO-NpeXHEMY OyaeT BUaHa
OJlHa TOYKa, HO He Ha caMOM MoJie KBajpara, a Briepeau
nan nolagm Hero! JoctatoyHO HUYTOXKHOM pa3HULLbI B 06e-
MX KapTUHaX, YToObl BbI3BaTb C MOMOLLbLIO CTEPEOCKONa
BneYyatieHue rnyouHbl.

370 gaeT npocTom cnocob o6HapyMBaTb
NoAAEeNKN 6aHKOBCKUX BUNETOB U OKY-
MeHTOB. CTOMT NOMECTUTb B CTEPEO-
CKOM rnogospeBaemyto 6aHKHOTY
pPAaOM C MOAIMHHOW, YTOObLI O6Ha-
PYXXWTb MNOALENKY, KaK 6bl UCKYCHa
OHa HU Bblna: HUYTOXKHOE pasnuyme
B O[JHOW OYKBE, B OIHOM LUTPUXE cpasy
6pocuTcs B rnasa, Tak Kak 6yKBa 3Ta
WK WTPUX BYLET Ka3aTbea BNepeau uiu
nosagu ocTanbHOro poHal.

1 Mbicnb 3Ta, BNepBble BbickasdaHHas B cepeauHe XIX Beka I joBe, npu-
MEeHUMa He KO BCEM [IEHEXKHbIM 3HaKam Hallero BpemeHu. TexHu4Yeckne
YCNOBUS UX NeYaTaHns TaKoBblI, YTO NOJyyatoLMecs OTTUCKM He JatoT B CTe-
peocKorne BrnevyaT/ieHusi NI0CKOro N306paxKeHus, Jaxe ecin 06a AEHEKHbIX
3HaKa Nnof/MHHble. 3ato npuem . [loBe BMosHe NpUroaeH Afis pasinyeHus
[IBYX OTTUCKOB OJHOTO U TOI'0 YK€ KHWKHOIo Habopa OT OTTUCKA, ClIe/TaHHOro
C 3aHOBO HabpaHHoro wpudTa.
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3pEeHNe BEAMKAHOB

Koraa npegmet HaxoauTcs
O4YeHb JaNeKo OT Hac, faanee
450 M, TO pacCTOsAHUE MEXKay
HaWWMW ra3amMn He MOXKEeT
y}e BAWUSTb Ha pasnuyune
3pUTENbHbIX BNeYaTneHun.
[danekue 3gaHus, otaa-
JIEHHbIE ropbl, NaHAWaThl
Ka)KyTcs HaM NoaToMmy no-
CKUMMU. [0 TOM e npuynHe

W cBETUNA HEDa KaxKyTcs

BCE Ha 0HOM paccTos-

HWK, XoTa JlyHa ropa3ao
61umKe, YeM MNAHETHI,

a nocnegHne Hem3amMepumo
6/1MKe, YHeM HENOABUMKHbIE
3BE3[bl.

Boobuwe, ana Bcex npeameTos,
KOTOpPbIE€ pacnonoXeHbl aanblie
450 M, Mbl COBEPLLEHHO yTpa-
YyMBaAEM CMNOCOOHOCTb HEMO-
CpeacTBEHHO BOCMPUHUMATb
penbed; OHM KaxyTcs npaBomy
W NeBOoMy rnasy oJiIMHaKoBbl-

i

MU, TaK KaK Te 6 CM, KoTopble
OTAENSAIOT 3payKu rnas apyr ot
Lpyra, — C/IMILIKOM HUYTOXKHOE
paccTosiHWe Mo CpaBHEHUIO

¢ 450 m. MNMoHATHO, 4YTO U CTe-
peocKonuyeckue dotorpaduu,
NONy4eHHbIE MPU TaKKUX YyCNOBK-
X, COBEPLUEHHO TOXAECTBEHHbI
W He MOryT jlaBaTb B CTEPEOCKO-
ne UIO3nKn penbeda.

Ho geny nerko nomoyb: Hy*KHO choTorpadpurpoBaTh ganekne
O0ObEKTHI C IBYX TOYEK, B3aUMHOE yaja/ieHWe KOTopbIX 60sblue,
HEeXXenun HopmasbHOe paccTosHUE MexXay rasamu. Paccma-
TpuBas Noo6HbIe doTorpadun B CTEPEOCKON, Mbl YBUAUM
NaHawadT TaknMM, KakMM BUAeNn 6kl ero, eciin 6bl paccTositHUe
MeXy HallMMK rma3amu 3Ha4YMTENbHO MPEBbLIWano 06bI4HOE.
B aTOM ceKkpeT nony4eHns CTePEOCKONUYECKUX CHUMKOB NlaHj-
wadToB. O6LIKHOBEHHO MX paccMaTpUBaloT Yepes yBENNY K-
TeNbHble NPU3MbI (C BbINyKAbIMKU GOKaMM), TaK YTO NOAOGHbIE
penbedHble CTEPEOCHUMKMN HEPELKO PUCYIOTCA HaM B HaTy-
panbHyto BENUYUHY; 9PPEKT NonyvyaeTcs NopasuTENbHbLIN.
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A CTepeoCKOnMYeCcKas 3puUTeAbHAs Tpyba

YutaTtenb, BEPOATHO,
Joragascs, 4YTo MbICIUMO
YCTPOUTb CUCTEMY ABYX
3pUTENbHbIX TPY6, Yepes
KOTOpPbl€ MOXHO BMAETb
penbed AaHHOro naHawadra
NnPSMo B HaType, a He Ha ¢o-
Torpaduun. Takme npubopbl —
cTepeoTpybbl — [ENCTBUTENBHO
CYLLECTBYIOT: ABe TpyObl oTAeNe-
Hbl B HUX pacCTOAHUEM GOMbLINM,
HEXeNn HopMallbHOE paccTos i HUe
oTpaxaTesibHbIX MPU3M (CM. pUCY-
HOK). TpyAHO onucaTtb OWYyLEeHUS,
KOTOPbl€ UCMbITbIBaELlb, KOrAa CMO-
TPULWb B NOA06GHbIE MHCTPYMEHTHI, A0
TOro OHW Heobbl4arHbl! B npupo-
na npeobpaxaeTcd. [Jlanekue ropbl
CTaHOBATCA peNbedHbIMU, AEPEBDLS,
CKafibl, 34aHusl, Kopaban Ha Mope — BCE KPYranTcs,
BCE BbINYK/10, paccTaB/€HO Ha 6ECKOHEYHOM MPOCTO-
pe, a He NeXUT Ha NIOCKOM aKpaHe. Bbl HemocpeacT-
BEHHO BMAMTE, KaK ABUXKETCA AafieKoe CYyAHO, KOTO-
poe B 06bIKHOBEHHbIE TPYObl KaxeTcs HEMOABUMKHbIM.
B Takom Buae OOMKHbI 6blnn 6bl NPpeAcTaBAATbCA
HallyK 3eMHble NaHawadTbl CKA304HbIM BEIMKaHaM.
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Ecnu yBennyeHue Tpy6 10-kpaTHOeE, a paccTtosiHue 06b-
EKTMBOB B 6 pas NpeBbllaeT HoOpManbHOE PacCcToAHUe
MeXAay 3pavykaMu (To ecTb paBHO 6,5 X 6 = 39 cm),

TO BOCNpMHUMaeMoe n3obpaxeHune B 6 X 10 = 60 pa3s
niacTUYHee, YeM Npu paccMaTpuBaHUN HEBOOPYKEHHbI-
MM rnasamu. TO CKa3blBAETCA B TOM, YTO AaXKe npeame-
Thl, yaan€eHHble Ha 25 KM, 06HapYXMBalOT ellle 3aMETHYI0
penbedHOCTb.

[na 3emneMepoB, MOPSIKOB, apTU/INEPUCTOB, MyTELIECT-
BEHHMKOB N0A06GHbIE 3pUTENIbHbIE TPYObl NONOKUTENTBHO
HEe3aMeHUMbI, 0COGEHHO €C/TM OHW CHAGKEHbI LKaoW,
C MOMOLLbIO KOTOPOWM MOXHO U3MEPUTb PACCTOSAHUE
(cTepeocKonMyecKre aanbHOMEpBI).

4 TIpusMeHHEBI# 6MHOKAB

Mpr3mMeHHbIN 6UHOKNL Lieica Toxe
naeT aToT addEKT, TaK KaK B3auM-
HOe paccTosiHWe ero 06bLEKTMBOB
6onee, 4eM HopMaJsibHOe paccTos-
HUEe MeXay HallMMK rasamu
(CM. pUCYHOK). B TeaTpanbHbIX
6UHOKNAX, HAOBOPOT, paccTo-
AHMEe Mexay 06beKTMBaMu
YMeHbLUEHO — ans ocnabne-
HUS penbeda (4To6bl KYNnUChI
He Ka3a/IMCb pacCTaB/IEHHbI-
MH).
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BceneHHOd B CTEPEOCKOIIE

Ecnun Mbl HanpaBUM CTePEOTPY-
Oy Ha JlyHy unun Kakoe-H1byab
Apyroe HeGecHoe Teno, Mbl
HUKaKoro penbeda He 3a-
METUM. ITOro 1 cnegosasno
oXnaatb, M60 HeBeCHble
pPacCTosAHUS YepecUyp BeNu-
Kun faxke ang ctepeotpyb. YTo
3HavyaT Te 30-50 cM, KoTopble
OTAENAIOT APYr OT ApYyra 06bEKTUBLI

npuéopa, No cpaBHEHUIO C PACCTOTHUEM
oT 3emnu o nnaHeT? Ecnmn 66l BO3SMOXHO
Obl10 COOPYANUTb MPUBOP C PacCTOHUEM
Mexay Tpyb6amu aarke B AECATKU U COTHU
KWIOMETPOB, OH U TOrga He aan Obl HUKa-
Koro addeKTa npu HabNtoAeHUN NN1aHeT,
yAaneHHbIX OT Hac Ha 4eCATKU MUJIJIMOHOB
KWOMETPOB.

34ecb onATb NPUXOAUT Ha NMOMOLLb CTEPEOCKOMUYECKas
doTorpadus. NMpeanonoxum, mbel choTorpadupoBanm
KaKylo-HUOYaAb NNaHeTy BYepa U 3aTeM BTOPUYHO CErOAHS;
06e doTorpadumn 6yayT CHATbI C OAHOr0 NyHKTa 3eM/u, HO
C pa3HbIx To4eK Co/THEYHOM CUCTEMDI, TaK KaK 3a CYTKM
3emna ycnena nepeaBuHyTbCA N0 0p6UTE Ha MUSITIMOHDI
KUnomeTpoB. CHUMKMK, padymeeTcs, He 6yayT TOXKAECTBEHHbI.
M ecnun Takne CHUMKM Bbl MOMECTUTE B CTEPEOCKOT, TO YBU-
[WTE yKe He NJI0CKOe, a penbedHoe N306parkeHune.

Mbl MOXeM, cnefoBaTebHO, MONb3YSACh ABUKEHUEM
3emMau no ee opbuTe, Noslydatb CHUMKU HEGECHbIX TN

C ABYX BeCbMa OTAa/IEHHbIX TOYEK; CHUMKMK 3TK ByayT cTe-
peocKonuyeckumu. lNMpeactaBbTe cebe BeMKaHa C Takon
FTMraHTCKOM rofIoBOM, YTO PAcCTOSTHUE MEXAY ero rnasamu
n3MepsieTca MUITMOHaMK KWTOMETPOB, U Bbl MOMMETE,
KaKMX HeOBOblHaNHbIX Pe3ynbTaToB AOCTUraloT aCTPOHOMbI
C NOMOLLbIO HEGEeCHOM cTepeodoTorpadui.
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CTepeocKonom nosb3ylTcs B Ha-
cTosiuiee BpeMs, 4ToObl OTKPbI-

BaTb HOBbIE MaHEeTbl, 8 UMEHHO *
Te Masible NiaHeTbl — acTeponbl,

KOTOpble BO MHOMECTBE KpyrKaTcs x
Mexay opébutamu Mapca u tOnu-

Tepa. Ewe HejaBHO pasbiCKaHue *

nx 6bIN0 AESIOM CHaCTIMBOTO
cny4yas. Tenepb e 4oCcTaTo4qHO
CTEPEOCKOMUYECKN CPABHUTL
ase ¢potorpadumun gaHHoro
yyacTKa Heba, nosly4eHHble
B pa3HoOe BpeMs; CTepeo-
CKOM cpa3sy Bblaenut
actepoup, ecnu oH
MMeeTCs Ha B3STON
npobe, TaK Kak oH 6ygeT
BbICTyMaTb U3 obLero
doHal.

CTepeocKomnom ynaB/iMBaETCa HE TOJIbKO pasfivyne B Mo-
JIOXKEHUU TOYEK, HO M passiMine B UX SPKOCTU. ITO AaeT
aCTPOHOMY yA0GHbIM cNOco6 HAaX0AUTb TaK Ha3biBaeMble
nepemMeHHble 3Be3/bl, NTEPUOANYECKN MEHSAOLLME CBOM
6neck. Ecnn Ha aByx cCHMMKax Heba Kakasa-HWbyab 3Be3aa
BbllLla HEO[IMHAKOBO SPKO, TO CTEPEOCKOM CPa3y e yKa-
YXET aCTPOHOMY 3Ty UBMEHMBLLYIO CBOW G/IECK 3BE3AY.

1Bce npuBeeHHble 3[E€Ch BbIKNaAKW aKTyalbHbl 71 BPEMEHU KU3HU
4. U. NMepenbmarHa — lMpum. pea.
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3peHre TpeMd AAd3aMu

He nymawTe, 4To TPETUM rNa3 34ech Takas e 06MoNBKa, KaK Tpe-
Tbe YX0 B YCTax B3BOSIHOBaHHOro MBaHa MrHatbeBmya n3 «KanutaH-
CKOM A04KM»: «OH Bac B pblfo, a Bbl €ro B YX0, B Apyroe, B TpeTbe —
n pasonauTechb». Y Hac peyb B caMoM Jene NormaeT 0 TOM, YToObl
BUAETb TPEMS rNa3amMu.

, BuaeTsb TpeMs raasamu? Bo3MOKHO pasBe
H npuobpecTtu cebe TpeTui raas?

MpeactaBbTe, Mbl 6yAEM FOBOPUTb UMEHHO O TAKOM 3PEHUM.

HayKa He B cunax gaTtb YenoBeKy TPETUN M1a3, HO B ee BNacTu AaTb
BO3MOXHOCTb BUAETb NPEAMET TaKUM, KAKUM OH 0/IKEH Oblf Bbl
Ka3aTbCs CyLWEeCTBY C TPEMSA INa3amu.

HayHeM ¢ Toro, 4TO YEeNOBEKY, TULIMBLIEMYCA OAHOrO rnasa,
BMOJSIHE BO3MOXHO paccMaTpuBaTh cTepeocKonmyeckmne ¢poTo-
rpaduu 1 nony4yaTb OT HUX TO BNnevatneHne pebedHOCTU, KOTO-
poe BOCNpUHUMaTb HEMOCPEACTBEHHO OH He MOXeT. [1ng aTtoro
HYHO NPOEKTUPOBATb Ha 3KPaH, 6bICTPO CMEHASA OANH APYIKUM,
CHUMKM, NpeaHa3Ha4YeHHble 415 NPaBoro v ieBoro rnasa; 7o,
4YTO YeNoBEK ABYMS Ma3amMu paccMaTpuMBaeT O4HOBPEMEHHO,
ofHOrnasbi 6yaeT BUAETb 34ecCb nociefoBaTeslbHO, B 6bICTPOK
cMeHe. Ho pe3ynbTat nofy4ynTcst OAWH U TOT XKe, NOTOMY YTO
BecbMa ObICTPO CMEHSALUIMECS 3pUTENIbHbIE BNeYaTNeHns Tak
)Xe cnuBaloTca B 0AMH 06pa3, Kak U 04HOBPEMEHHbIet.

1Bo3MOXHO, 4TO 3aMeyaemMast UHoraa yauBuTenbHasa penbedHoCTb KUHemMa-
TOrpaduyecKmx KapTnH 06bACHSAETCS, MOMUMO YKa3aHHbIX paHee MPUYKH,
elle oT4acTv u TeM 3 dEKTOM, 0 KOTOPOM celyac roBOPUTCS: eC/K annapar,
NPOV3BOAUBLLINI CbEMKY, MEPHO NMOKaYMBaJSICs MPU 3TOM (KaK 4acTo GbiBaeT
BCleAcTBME PaboThl MeEXaHW3Ma, ABMKYLLETO JIEHTY), TO CHUMKM Nosydanuncb
HETOXAECTBEHHbIE; NMPU GbICTPOW e CMEHE 3TUX CHUMKOB Ha 3KpaHe OHU
CciMBaloTCs B HalleM CO3HaHWK B penbedHblt 06pas.
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Ho ecnu Tak, TO YeNOBEKY C ABYyMSs Tna3aMu BO3MOXHO
OAHOBPEMEHHO BUAETb: OAHWUM rnasomM — ABe ObICTPO
cMeHsiowmecs doTorpadun, a Apyrum — eLle oaHy
doTorpaduio, CHATYIO C TPETbEN TOYKU 3PEHUS.

MHbIMW cnoBamMu, C O4HOr0 NpeaMeTa AenalTcsa Tpu
CHMMKa, OTBEYaloLne TPEM Pa3/IMYHLIM TOYKaM, KaK
6bl TPEM Mas3am. 3aTeM ABa U3 3TUX CHUMKOB 3acTaB-
NIA10T, 6bICTPO Yepeayscb, AENCTBOBATb Ha OAMH a3
Habnogatens; Npu 6bICTPOM MX YepeaoBaHUM BrieYaT-
JIEHUS CIMBAIOTCH B OAMH CIOXHbIN pesibepHbIN 06pas.
K aToMy 06pa3sy npucoeanHaeTcs elle TpeTbe Bneyat-
JIEHWe — OT APYroro rnasa, KoTopbli CMOTPUT Ha TPETUN
CHUMOK.

[Mpn TaKnX yCNoBMUAX Mbl XOTS U CMOTPUM TOJIbKO ABYMS
rnasamu, Ho BneyatieHue rnojlydyaem coBepLleHHo Ta-
KO€ e, KaK ecnu 6bl CMOTPEenY TpeMS rna3amu.
PenbedHOCTb Npu 3TOM AOCTUTraeT BbICLIEN CTEMEHM.
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YTO Takoe baeck?

CrepeodoTorpadus, BocnponsBeeHHas y Hac Ha PUCYHKE, U30-
6paaeT MHOrorpaHHWKK: OAMH — YepHbIM Mo 6eloMy, Apyron —
6€enbiM No YepHOMY.

v CAMBASCH NPU PACCMATPUBAHUK B CTEpPeO-
CKOII, 3T¥ PUCYHKU AQIOT U306paxeHue
6aecTaIIEro KPUCTAAAD HA YepHOM ¢doHe

?

YTo MBI YBUMAEAU 6bI, eCAM 6bI BATASHYAM HA
()

3TH PUCYHKM B CTEPEOoCKomn?

TpyaHO npeayrapark. IlocaymaeM I'. 'eAbBMIoAbLIA:

Korga Ha ogHOM CTEPEOCKOMMYECKON KapTUHKE Ka-
Kasi-HMOYab NJIOCKOCTb M306paxeHa 6e10K, Ha Apyron —
YepHOM, TO B COEANHEHHOM M306paXKEeHUN OHa KaxeTcs
OnecTsLLeN, AaXKe Korga A1 PUCYHKa B3siTa COBEPLLUEHHO
MaTtoBas 6ymara. CTepeoCKOonnYecK1e YepTerxn Moaenemn
KpUCTannoB (Tak BbIMO/JHEHHbIE) MPOM3BOAAT BNeyvatne-
HWe, KaK 6yaATo MOAENb KPMUCTANIOB caenaHa u3 6nects-
wero rpaduTa. Ewle nyyiie BbIXogMT Gnarogaps aTomy
NPUeEMy Ha CTepPEOCKOMNUYeCKUX dotorpadusx 61ecK
BOAbI, IMCTbEB U T. M.
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B cTapoi, HO ellle He YCTApEeBlIei KHUre
Haumero Beankoro dmusmuonora . CeveHoBa
«PU3MOAOrMA OPrAHOB YYBCTB. 3peHue» (1837 r.)
HAXOAMM IIPEKPACHOe O6'bsICHEeHME STOro
ABAeHUSA. BOT OHO:

B onblTax MCKyCCTBEHHOIO CTEPEOCKOMUYECKOr0o
C/IMAHUSA PA3/IMHHO OCBELLLEHHbIX UK Pa3/IMYHO OKpa-
LUEHHbIX MOBEPXHOCTEN NMOBTOPSAIOTCA AENCTBUTENbHbIE
YCNOBMSA BUAEHNS BRecTallmX Ten. Yem otandaetcs
B CaMOM fJefne MaToBasi NOBEPXHOCTb OT 6/1ecTaLen
(nonupoBaHHON)? MNepBas oTparkaeT CBET pacCesiH-
HO BO BCE CTOPOHbI, MO3TOMY KaXKeTcs rna3y Bceraa
OAWHAKOBO OCBELLEHHOM, C KaKOW 6bl CTOPOHbI OH HK
cMoTpen Ha Hee. NonnpoBaHHas e NoBEPXHOCTb
OTpaXaeT CBET JIMLUb B ornpenesieHHOM HanpaB/iEHUH,
NO3TOMY BO3MOXHbI Aae TaKue ciyyvau, Koraa oauH
rnas YyenoBeKa, CMOTPSALLErO Ha TaKy NOBEPXHOCTb,
nosly4aeT OT HeEe MHOIO OTPaXEHHbIX lyden, a Apyrom
MOYTU HUCKOJIBKO (3TW YC/IOBUSA U COOTBETCTBYIOT
MMEHHO CNy4ato CTEPEOCKOMNYECKOr0 CAUAHUSA Be-
JIOM NMOBEPXHOCTU C YEPHOMN); Cly4au e HepaBHOro
pacnpefeneHuns oTpaXKEHHOro cBeTa Mexay rnasa-
MW HabnoaaTens (To ecTb cy4aun, Koraa B OAMH rna3
nonagaet 60Jiblle, YeM B APYron) Npu paccMaTpu-
BaHMM GNECTALLMX NONMPOBAHHbIX MOBEPXHOCTEN,
04YEBUAHO, HEU3OEMHBbI.




274

T'aaBa 9. 3peHre OAHUM ¥ ABYMS TAQ3AMM

YutaTtenb BUAWUT, TaKMM 06pa3oMm, YTO CTEPEOCKO-
NUYeCKn 6J1eCK NpeAcTaBNsSeT JOKa3aTeNbCTBO
B NMO/Ib3Y MbIC/IW, YTO OMbIT UTPAET NEPBEHCTBY-
IOLLYIO POJIb B @KTe TeNIECHOro CINAHUSA 06pas30B.
Bopb6a nonew 3peHns ToTHac yctynaet Mecto
NPOYHOMY MPEACTABAEHUIO, KaK TONIbKO 3pUTESb-
HOMY anmaparty, BOCMTaHHOMY OMbITOM, JaeTcs
BO3MOXHOCTb OTHECTM Pa3/M4na UX K KAKOMY-

HUOGYAb 3HAKOMOMY CJly4ato AENCTBUTENbHOTO
BM,quVIFI.,,

WTaxk, OpUYMHA TOTO, YTO
MBI BUAUM 6Aeck (TIO Kpait-
HeV Mepe, OAHA U3 MIPUYUH),
COCTOUT B HEOAUHAKOBOM
IPKOCTY M300pAXEHUM, IIO-
AYYAEMBIX TTPABBIM M A€BLIM
TAQ30M. Bes cTepeockona
STA MPUYMHA €ABA AM MOTAQ
O6bl HOM OTKPBITECH.
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=» 3peHue rpu OBICTPOM ABUXESHUN

PaHblUe Mbl FOBOPUIIY, HYTO PA3IMYHbIE U306PAKEHNS OOHOIO U TOTO
e npeameTa, CMBasch B HalleM rnasy npu 6bICTPOM Yepeaosa-
HWK, CO3JatoT 3PUTENIbHOE BreyaTieHne penbedHOCTU.

BO3HMKAET BONIpPOC: 6yAeT AM 3TO TOABKO

TOTAd, KOTAQ IOABUIKHBIE U306paKeHus

BOCIIPMHMMAIOTCS HEIIOABUKHBIM I'AC30M,
, MAU TO XXe 6yAeT HAbAIOAATHCS U B PAB-

HOCHUMABHOM CAYYdEe, KOTAQ HEeIIOABUIKXKHBIS

U306paxeHus: BOCIPUHUMAIOTCSA 6bICTPO
IepeMeuaoiuMcs raa3som?

OKa3blBaeTcs, KaK 1 cnegosa-
/10 OXKMpAaaThb, YTO CTEPEOCKO-
nuyecknn apdeKT nonyvyaercs

W B TaKOM cnyyae. BeposTHo,
MHOIMM YUTaTENAM CNy4anochb
3ameyaTb, YTO KuHemaTtorpadu-
YeCKMe KapTWHbI, CHATbIE C Bbl-
CTPO ABMKyLLerocs noesaa, o6-
HapyXMBatOT HEOObIKHOBEHHYO
penbedHOCTb, He YCTyNaloLLyto
TOW, KaKas 4OCTUraeTcs B cTe-
peocKkone. Mbl 1 Henocpea-
CTBEHHO MOXeM ybeanTbecs
B 3TOM Npu BHUMATENIbHOM
OTHOLLEHUU K TEM 3pU-
TeNbHbIM BneyaT-
JIEHMAM, KOTOpble
BOCMNpPUHUMaEM

npu 6bICTPON e3ae

B BaroHe Wiu B aBTO-
Mobwune: naHawadThbl,
HabnlaaeMble TaKUM
06pa3oMm, oTIn4yaloTCA
CTEPEOCKOMUYHOCTbIO,

OTYET/IMBbLIM OTAENIEHUEM
nepenHero niaHa oT 3aAHero.
OulyuieHure rny6uHbl 3aMeTHO
BO3pacTaeT, MpPocTUpaeTcs
BAaNb 6onblie Tex 450 m,
KOTopble ABNSAOTCA Npeaenom
CTEePEOCKOMNUYECKOro 3peHNs
NS HENOJBWMKHOIO rnasa.
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He B 5TOM AM KPOETCH INIPUYMHA IIPUSITHOI'O
, BIIeYATAEHUS, KOTOPOE MMPOMU3BOAUT HA HAC
® AGHALIADT, PACCMATPUBAEMBINA M3 OKHA
6BICTPO MUALI[erocst BAroHa?

[anb yxoauT Hasag, ¥ Mbl OTYET/IMBO pa3/iMyaeM OrpOMHOCTb PacCTK-
natolienca Kpyrom KapTuHbl npupoabl. Koraa Ha GbICTPO ABMAKYLLEMCS
aBTOMOGUIIE Mbl MPOE3XKAEM HePE3 JIEC, TO — M0 TOM e NpUinHe —
Kaykaoe epeBo, BETKA, JIMCTOK BOCMPUHUMAIOTCH HaMUW OTHET/IMBO
OTrpaHUYeHHbIMW B MPOCTPAHCTBE, 3aMETHO OTAENSSACh APYr OT Apyra,
a He CNiMBasiCb B OAHO LIeNoe, KaK /18 HabnoaaTtens HernoaBUKHOrO.

A Npu 6bICTPOM €31€e MO A0pOore B rOPHON CTpaHe BeCb penbed
Nno4YBbl BOCMPUHUMAETCS HENMOCPEACTBEHHO Ma30M, ropbl U JO/IUHbI
OlLyLLAI0TCS C 0cAA3aTelbHOM MAACTUYHOCTbIO.

Bce 310 AOCTYMHO M OAHOMNA3bIM JIIOASAM, A8 KOTOPbIX ONUCHIBA-
eMble OLLYLIEHUS ABNAIOTCA COBEPLUIEHHO HOBbIMM, HEU3BEAAHHbI-
MU. Mbl y)Ke oTMeYanu, 4To 4S9 penbedHOro BUaeHUs BOBce He
HE06X0AMMO, KaK 06GbI4HO lymMatoT, OJHOBPEMEHHOE BOCMpUSATHE
pa3HbIX KAPTUH HEMPEMEHHO ABYMS Mla3aMu; CTEPEOCKOMNUYEcKoe
3pEHUe OCYLLECTBNIAETCA U OHWM INa30M, €CNM Pa3Hble KapTUHbI
C/IMBAIOTCA MNP JOCTATOYHO GbICTPOI CMEHe?.

HeT HM4yero nerye, Kak NPOBEPUTbL CKa3aHHOE: ANs 3TOro NotTpedyetcs
JMLWb HEMHOIO BHUMaHUs K TOMY, 4TO Mbl BOCMIPUHMMAEM, CUAS B Baro-
He noesaa unu B aBTobyce. [Npn 3TOM Bbl 3aMETUTE, BbITb MOXKET, U ApY-
roe nopasuTesnbHoe siBlIeHME, O KOTOPoM nucan ewle I Jose 6onee
100 net Hasag (MOMUCTUHE, HOBO TO, YTO XOPOLLIO 3a6bITO!): MenbKatoLne
MUMO OKHa 6/IM3KKe NPeaMETbI KarKyTCs yMEHbLLUEHHbIMU. PaKT 3TOT
0ODBACHAETCH NPUYNMHOM, UMELOLLLEN ManOo 0BLLENO CO CTEPEOCKOMNUYe-
CKUM 3pEHMEM, @ UMEHHO TeM, 4TO, BUAS CTOSb GbICTPO ABUMKYLLMECS
NPEeAMETbI, Mbl OLLIMOOYHO 3aKIo4aeM 06 X 6IM30CTH; ECNN e npes-
MeT 6/InKe K HaM — KaK 6bl 6eCCO3HATENbHO paccy*KaaemM Mbl, — TO OH
[I0ON*KEH ObITb B HATYpe Mefibye 06bIYHOr0, HTOObLI Ka3aTbCs TAKOM XKe
BE/IMYMHbI, KaK Bceraa. 310 06bsicHEHUE NpUHaANEXuT I, [enbMrosnbLyy.

13TMM 06bsICHIETCS 3aMETHas CTEPEOCKOMMYHOCTb KUHEMATOrpahryHecKux
KapTH1H, ECIIM OHU 3aCHSITbI C NOE3/a, OrMGaIoLLEro KPHBYIO, MPUYEM CHUMaEMble
npeaMeThbl NeXany B Hanpas/ieHUW paguyca KpUBoM. KeneaHoa0POMHbINA ad-
EKT», KOTOPbIM Mbl 31€Ch UMEEM B BHIY, XOPOLLO M3BECTEH KMHOOMEPATOPaM.
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CKBO3b 1IBETHBIE OYKU

Ecnu Bbl CTaHETE CMOTPETL YEPES KPACHOE CTEKNO Ha HaNuUCh,
CeNlaHHYy0 KpacHbIM No 6enoMy, TO yBUAUTE POBHbIN KpacHbIA GOH,
M TONbKO. HUKaKnX cnefloB HaZNUCK Bbl HE 3aMETUTE, TaK KaK Kpa-
CHble 6YKBbI C/IMBAIOTCS C KPACHbIM e GOHOM. [Naa8 Yepes To Ke
CTEKJI0 Ha HaAMUCb, cLieNlaHHyto ronybbiM No 6e10My, Bbl OTYET/IMBO
yBUAUTE YepHble BYKBbl HA KpacHOM ¢oHe. [NoyeMy YepHble — Jier-
KO MOHATbL: KPaCcHOE CTEKJ/I0 He MPONYCKaeT roflyobix Jiy4en (0TToro
OHO M KpacHO, YTO MPOMNycKaeT TONbKO KpacHbIe Nyyu), cnefoBa-
TeNbHO, Ha MECTe roflyebix 6YKB Bbl JO/MKHbI YBUAETL OTCYTCTBUE
CBEeTa, TO €CTb YEePHbIe NUTEPBI.

Ha 3TOoM CBOMCTBE LBETHLIX CTEKO/1 OCHOBAHO iENCTBME TaK
Ha3blBaeMbIX aHarMMPoB — KapTWH, Hane4yaTaHHbIX 0CO-
OblM 06Pa30M U AAtOLLMX TOT XKe 3PDEKT, YTO U CTEPEOCKO-
nuyeckne dotorpadun. B aHarnndax o6a naobparkeHus,
COOTBETCTBYIOLLME NPABOMY U JIEBOMY [Nagy, neyartatoTcs
OZIHO Ha APYrom, HO pa3HbIMKW KpacKaMu: ronyobon u Kpac-
HOW.

v\\\\)

YT06bl yBUAETL BMECTO ABYX LIBETHLIX OAHO YEPHOE, HO pe-
NibedHOEe M306paxeHne, [OCTaTO4HO CMOTPETL Ha HUX Yepes
LBETHbIE O4YKU. [1paBbIV rM1a3 Yepes3 KpacHOEe CTEKNO BUAUT
TO/IbKO rofly6ov 0TneYaToK, TO €CTb UMEHHO TOT, KOTOPbIN
OTBEeYaeT NpaBoMy rnagy (MpUYeM OH NpeacTaBiseTcs rnasy
He LBETHbIM, a YepHbIM). JIeBbIM a3 4epes rojyéoe CTexk1o
BUIWT TO/IbKO COOTBETCTBYIOLLUIA €MY KPACHbIM OTNEYaToK.
Karkapbiv rnas BUAWUT NULb OJHO M306parKeEHNe — MMEHHO TO,
KOTOpoe eMy COOTBETCTBYET. Mbl UMEEM 3[ECH TE e YCNOBUS,
4YTO M B CTEPEOCKONE, W, CIeAoBaTeNbHO, Pe3ynbraT AO/IKEH
ObITb TOT XX€E: MoNyYaeTcs BnevatneHme penseda.
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-» Yypeca TeHen

Ha paccmoTpeHHOM cenyac
NPUHUMNE OCHOBaH U adpdeKT
Tex Yyec TEHEN, KOTopble NoKa-
3blBa/IUCb MHOTAA B KMHO.
Yyneca TeHen COCTOSAT B TOM,
4YTO OTH6pacbiBaemMble Ha aKpaH
TEHWU OABUXKYLMXCSA
duryp npegcras-
NA0TCA 3pUTENSAM
(BOOPYXEHHbIM
ABYXLBETHbIMM
O4YKaMu) B BUe Te-
NlecHbIX 06pa3oB.,
BbIMYKI0 BbICTyNatoLWmx
BNepeau aKkpaHa.
Unno3unsa 4ocTu-

raetcs 3gecb
MCNoNb30Ba-

HMeM addeKkTa
ABYXLBETHOM
CTEPEOCKOMUU.
MpeagMerT, TeHb

Al

KOTOPOro »enatefbHo Mo-
KasaTb, MoOMellaeTca Mexay
3KPaHOM ¥ ABYMS MOCTaB/EH-
HbIMU PAAOM UCTOYHUKaMM
CBeTa — KPacHbIM U 3eNeHbIM.
Ha aKpaHe nonyyatorcsa agse
OKpalleHHble TeHW — Kpac-
Has v 3eneHas, 4acTbio
NoKpbIBatowWwmre apyr gpyra.
3puTenn cMOTPAT Ha 3TU
TEHW He HeNnoCcpPeACTBEHHO,
a CKBO3b OYKM C NIIOCKHU-
MU CTEKaMU — KPacHbIM
N 3eNeHbIM.
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Cenyac 6bl710 06BSACHEHO, YTO NPU TaKMUX YCTIOBUAX MOPOKAAETCH
UNNIO3KUs TENECHOro obpasa, BbICTyNalowero Bnepeim aKkpaHHoN
NI0CKOCTU. nnto3um, focTuraemole YygecamMmu TEHEN, Ype3Bbl-
YanHO 3a6GaBHbl: MOPOW KaXKeTCs, YTO OPOLLEHHbIM NPeaMeT NETUT
NPSIMO B 3pUTENISA, KAKON-HMOYb UCMOJIMHCKUI NayK waraeT no
BO3/yXy B Ny6JIUKY, 3aCTaB/ifg €€ HEBOJIbHO BCKPUKMUBATL U OT-
BOpayuBaTtbcH. Annapartypa 34ecCb KpalHe NpocTa, OHa MOHATHa
U3 pUCYHKa, rae 3n v Kp o3HavyaloT 3eNneHyto U KpacHyto namsl
(cneBa), P Q — npeameThl, NOMELEHHbIE MeXAy laMnamu

M 3KPaHOM, p U q CO 3HaYKaMu 31 U Kp — OKpalleHHbIE TEHU 3TUX
NpeAMETOB Ha 3KpaHe, P, 1 Q, — MecTa, B KOTOPbIX BUANUT 3TH
npeaMeTbl 3pUTeNb, CMOTPALWMI Yepes3 OKPaLleHHbIE NMIEeHKU —
3eneHyto (31) u kKpacHyto (Kp). Korga 6ytadopckuin nayk 3a aKkpa-
HOM nepeHocuTcs U3 Q B P, 3pUTENIO KaXKeTCd, 4YTO OH nepeberaet
nsQ,BP,.
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A CekpeT 4YyAeC TeHeW

Booblle, NnpnbanxKeHne npeameTa 3a 3KpaHoOM

K UCTOYHWUKY CBETa, 06YC/IOBIMBANA yBEIUYEHNE TEHN

Ha 3KpaHe, CO3JaeT U3UI0 HaABUraHMa NnpegmeTa
OT 3KpaHa Ha 3puTens. Bce, 4To 3puTENSaM Kaxertcs
NETALMM Ha HUX C 9KpaHa, ABUIKETCS Ha caMoM Jene

B 06paTHOM HanpaBneHWU — OT IKpaHa Hal3ad K UCTON-
HUKY CBETa.
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HeoXxuaQHHBIE ITPEBPAILICHNI
OKPACKU

34ecb YMECTHO paccKasaTb O CepUM OMNbITOB, O4EeHb HPaBMBLUMXCS
nocetutensm «flaBuiboHa 3aHMMaTeNbHOM HayKh» B LleHTpanbHOM
napkKe KynbTypbl 1 oTabixa uM. C. M. Knupoa (CaHKT-IeTep6ypr).
OavH 13 yronKoB nomelleH1sa o6¢cTaBeH KaKk rocTuHas. Bol BuanTe
mebenb B TEMHO-OPaHXEBbIX Yexsiax, CTO/, MOKPbITbIN 3e/IeHOM CKa-
TepTblo, HA HEM — rpaduH C KNIOKBEHHLIM MOPCOM M LiBETHI, MOJKa
yCTaBJ/ieHa KHUramu ¢ LBETHbIMU HaAMUCAMM Ha KopellKax. CHa-
Yyana BCe 3TO NoKa3blBaeTcs Npy 06bIYHOM 6€/10M 3EKTPUHECKOM
ocBeleHWK. 3aTeM — MOBOPOTOM BhlIK/lOHaTeNs — 6efoe ocBelle-
HWe 3aMeHAEeTCs KpacHbIM. TO MOPOXKAAET B FOCTUHOM HEOXKMAAH-
Hyt0 nepeMeHy: Mebenb CTaHOBUTCS PO30BOK, 3e/ieHasi CKaTepTb
npespallaeTcs B TEMHO-TMI0BYIO, MOPC AenaeTcs 6€CLBETHbIM,
KaK BoJa, LiBETbl MEHSIIOT OKPACKY M KaXKyTCH COBEPLUEHHO APYTMMH,
4yacTb HaAMMCEN Ha KHMKHbIX KOpeLlKax 6eccneaHo McYesaeT...

Mpn HOBOM NOBOPOTE BbIK/OHATENS YTONIOK 3a/IMBAETCS 3e/1eHbIM
CBETOM — U 06JIMK FTOCTUHOM ONATb HEYy3HAaBaEMO U3MEHSAETCS.

Bce 3T 3aHUMaTeNbHble MeTaMOopPdO3bl XOPOLLIO UTIOCTPUPYIOT
HbIOTOHOBO y4eHUe 06 okpacKe Ten. CylHOCTb Y4eHNs B TOM, 4TO
NOBEPXHOCTb TeNla UMEET BCEerja LIBET He TexX Jly4en, KoTopble OHa
NornoLaeT, a TeX, KOTOPble OHa paccenBaeT, TO eCTb OTOpPachIBaeT
B a3 Habnogarens.

3HAMEHUTEIN cooTeuecTBeHHUK VY. HbIOTOHA,
aHraunckuin dusmuk A. TuHAGAB, OopMyAUpPYeT
3TO IIOAOXEHUEe TAK:

Korga Mbl ocBelLiaem npeaMeTbl 6e/biIM CBETOM, TO Kpac-
HbI/ LIBET 06Pa3yeTcs OT MOMIOLEHNS 3E/EHbIX ly4ent, a 3ene-
HbI — OT MOMIOLWEHUA KPACHbIX, MEXIY TEM KaK OCTasibHble
LiBETa B 060MX Cly4asx NPoABAAOTCS. 3HAYMT, Tefa npruobpe-
TaloT CBOW LIBET OTPULATE/bHBIM CMIOCOBOM: OKpacka — ciej-
CTBUE HE NPUOaBIEHNS, @ UCKTIOYEHNS.
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3eneHas ckatepTb, cne-
[oBaTefibHO, OTTOro 3e-
JIEHOro LBeTa rnpu 6e5om
OCBELLEHUU, YTO
OHa CnocobHa
paccenBaTtb
npenmMylLLecT-
BEHHO Nly4un
3eNeHble

N NPUMBbI-
KaloLine K HUM B CMEKTPE;
npo4ue Ny4n oHa paccenBaet

B HE3HAYUTENbHOM KOJnye-
CTBE, BOJbLLYIO e MX

yacTb nornouwaet. Ecau
HanpaBWTb Ha TaKylo

CKaTepTb CMECb Kpac-

HbIX ly4en ¢ GUoNeToBbIMU, TO
cKaTepTb 6ydeT paccenBatb
NOYTU OAHU TOSIbKO duone-
TOBbIE, NnornoLwas 60/bLyo
4yacTb KpacHbIX. [Ma3 nonyyut
BrnevyaTieHne TEMHO-/IN/I0BOM
OKpacKM.

MpnuMepHO TaKoBa e NnpuynHa
N BCEX NPOYUX LIBETOBLIX Me-
TaMmop@d0o3 B Yyrosike rocTUHOM.
3arajiovHbIM NpeacTaBnsaeTcs
nvwb obecuBeYnBaHMe Mopca:
noyemy KpacHasi XXMAKoCTb Mpw
KPacHOM e OCBEeLlEHNM Ka-
wetcqa 6ecuBeTHON? Pa3ragka

B TOM, 4TO rpaduH ¢ MOp-

COM CTOMUT Ha 6enon
. candeTKe, pa3ocTiaH-
HOW Ha 3eneHown
‘ CKaTepTHu.

Ecnu cHATb
rpaduH
c cangert-
KK, cpasy
o6Hapy-
MBAETCS, YTO B KPACHbIX
Jlydax }WAKOCTb B rpaduHe
He 6ecLBeTHas, a KpacHas.
BecuBeTHON KaxkeTcs
OHa TONIbKO psiAOM
c candeTKon, KoTopas
B KPaCHOM OCBeLLeHNH
[enaeTcsa KpacHOM, HO KOTO-
pyto Mbl MO NPUBbLIYKE U MO
KOHTpacCTy C TEMHOW LiBETHON
CKaTepTbio NpoaoKaem
cyutatb 6es04. A TaK KaK LUBeT
WIOKOCTHK B rpadmHe oanHa-
KOB C LBETOM MHUMO 6eno#n
candeTKu, ToO Mbl HEBOJTbHO
npUNUCbIBaeM 1 mopcy 6enblin
LBET, OH CTAHOBUTCS B HaLUMUX
rnasax y»e He MopcoMm, a 6ec-
LLIBETHOM BOAOMN.

OMNBITH], TOAOOHEIE OMMCAHHEIM, MOX-
HO IIPOAEAQTH U B VIIPOIIEHHOM 06CTa-
HOBKE: AOCTATOYHO, PA3AOOLIB LIBETHEIE
CTEKAQ, PACCMATPMBATL CKBO3b HUX
okpyxaronme npeaMeThl. ([TopobHBIE
3QPEKTEI OIIMCAHEBI B MOEV KHUTE «3HA-
eTe AU Bbl QUBVKY )
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=» BLICOTO KHUTU

MpeanoxuTe rocTio ykasaTtb
nanbLEeM Ha CTEHEe, KaKoM BbICO-
Tbl AOCTUTHET KHUIa, KOTOPYIO OH
JEPXUT B pPyKax, eciv MOMeCTUTb
ee cTorms Ha nony. Korga oH
caenaert 310, NOCTaBbTE B CAaMOM
[leNle KHUTY Ha MNOJ: OKaXKeTcs, YTo
BbICOTa €€ 4YyTb He BABOE HUKEe
YyKa3aHHoM!

Oco6eHHO xopoLo yaaeTcs
ONbIT, €C/IN CNPOLUEHHbLIN cam
He HarmbaeTcs A9 yKasaHus
BbICOTbI, & JIULLb Ha CNoBax
06DbACHAET BaM, B KAKOM MecTe
CTeHbl Hago caenaTb MOMETKY.
Pa3ymeetcs, onbIT MOXHO Mpo-
[lenblBaTb He TONbKO C KHWUIOW,
HO ¥ Namnowu, WASMnon U Apyru-

MU NpegMeTamu, KOTopble Mbl
06bI4HO MPUBLIKIN BUAETL 6113
YPOBHS HalWX rnaas.

MpuynHa oWwWKnBKKN KpoeTcsa

B TOM, YTO BCe NpeaMeThbl Co-
KpallaloTcs, Koraa Mbl CMOTPUM

BAOJIb HUX.
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=>» PasMephl 6AIIeHHBIX YOCOB

Ty oWKMOBKyY, KOTOPYIO caenan Ball rocTb Npu oLeHKe
BbICOTbI KHWUIM, Mbl eNaeM NOCTOSHHO M NpW onpege-
NIEHUW BENUYNHBI NPEAMETOB, MOMELLIEHHbIX O4EHb
BbICOKO. OCO6EHHO xapaKTepHa oLnbBKa, KOTOpYo
Mbl COBEpPLIAEM Npu onpeaeneHnn pa3mepon
6alleHHbIX YacoB. Mbl 3HaeM, KOHEYHO, YTO TaKne
Yyacbl 04EHb BEINKWK, U BCE e NpeacTaBieHne
Halle 06 UX BeNMYMHE 3Ha4YUTENbHO YCTynaeT
OEeNCTBUTENBHOCTU. [punaraembli PUCYHOK Cxe-
MaTU4YHO M306parkaeT LumbepbaaT 3HaMEHUTbIX
YyacoB BecTmuHcTepcKkoro a6bartctea B JIOH10-
He, NepeHeCceHHbIM Ha MOCTOBYIO Y/ULIbI.

Jioan KaxyTca 6yKallkaMu B CpaBHEHWUM
e

C HUM. W, B3rNSHYB Ha pUCYIOLLYIOCS BAanu YacoByto GallHio,

Bbl OTKa3blBaeTeCb BEPUTb, YTO BUAHEIOLLMECS Ha GaluHe r J

OTBEPCTUA paBHbl 3TUM YacaM Mo pa3mMmepam.
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benoe 1 yepHoe

BarngHuTe naganu Ha pUCyHoK

N CKaKuTe: CKOJIbKO YepHbIX
KPYXXKOB MOT/10 6bl MOMECTUTLCA

B CBOGOAHOM NMPOMENKYTKE MEXIY
HUXHUM KPYXXKOM U OJHUM U3 BEPX-
HUX KPY>KKOB — YeTbIpe UK NATb?
CKopee Bcero, Bbl OTBETUTE, YTO
4yeTblpe KpyXKKa yMecTaTcs cBo6oa-
HO, HO ANS NATOro, NoXanym, Mecta
YK€ HeOCTaHeT.

Korpa e BaM CKaXkyT, 4To B Npome-
KYTKE NomeLLaeTcs POBHO TPU KPYX-
Ka, He 6onee, — Bbl He MOBepUTe.
Bo3bMuTE e ByMarKKy Uin LUPKYb
W yb6eLuTeCh, YTO Bbl HEMpaBshl.

TIycTOM NMPOMEXYTOK MEXAY HMXHUM KPYKKOM M KAXKABIM
3 BEPXHUX KAXETCS 6OAblle, HEXEAU PACCTOSHUE MEXAY
HOPYXHBEIMM KPASIMM BEPXHUX KPYXKOB. B AefiCTBUTEAb-
HOCTM X€ PUCCTOSSHUSI PABHBI

OTa CTpaHHas Wo3Ks, B CUTY KOTOPOM YEPHbIE y4acT-
KM KayKyTcs Hallemy a3y MeHblUe, Hexenu 6enble Ta-
KOW e BEeJIMYUHbI, HOCUT Ha3BaHWe uppagnaumu. OHa
3aBUCUT OT HECOBEPLLEHCTBA Hallero rnasa, KoTopbli
KaK OMNTUYECKUM annapar He BroJsIHe OTBEYaeT CTPo-
rMm TpeboBaHMAM ONTUKK. Ero npenomnstoume cpeabl
He JaloT Ha ceTYaTKe TeX PE3KMUX KOHTYPOB, KOTOPbIE
nosly4atoTCsi Ha MaTOBOM CTEKJ1E XOPOLLO HaCcTaB-
JleHHoro doTorpaduyeckoro annaparta: BcieacrTame
TaK Ha3blBaeMoKn cheprnyecKomn abeppaLmm Kaxabin
CBET/Ibl KOHTYP OKPY}KaeTcs CBET/ION KaMOW, KOTO-
pas yBelM4nBaET ero pasMepbl Ha ceT4yaTon 060/104Ke
rnasa. B ntore cBetble yHacTKM BCErAa KaxKyTcsa HaMm
60/blUe, YEM PaBHbIE UM YEPHBbIE.
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B cBOeM «YueHuu O LIBETAX» BeAMKHUi 1oaT U. I'éte,
KOTOPbINM 6bIA 30PKMM HAGAIOAGTEAEM ITPUPOABI
(XOTa ¥ He BCErAd AOCTATOYHO OCMOTPUTEABLHBIM
du3MKOM-TeOPETHUKOM), MHUIIIET 06 DTOM IBACHMM TAK:

TeMHbIV NpegMeT KaxeTcs MeHbLUe CBET/IOr0 TON e
BeNIMYnHbIl. Ecnn paccmaTpmBaTbh OAHOBPEMEHHO 6ENbIV
Kpyr Ha YepHOM bOHE U YEePHbIW KPYr TOrO e AMaMeTpa Ha
6en10M GoHe, To NoCNefHUM HaM NOKaXeTcs NPUMEPHO Ha
1/5 MeHblLe nepBoro. Ecnu 4epHbIn Kpyr caenartb CooT-
BETCTBEHHO 60/IbLUIE, OHM NMOKaXyTCca paBHbIMWU. Monoaomn
cepn JlyHbl KaxkeTcs NpuHagiexallnum Kpyry 60nbLluero
AMamMeTpa, YeM ocTajibHas TeMHas YacTb JIyHbl, KOTopas
MHorga 6bIBaeT Npu 3ToM pasnmMynma («nenenbHbli CBET»
JlyHbl. — 4. [1.). B TEMHOM NnaTbe NI0AM KaXKyTCs TOHbLLUE,
4yeM B CBET/IOM. MICTOYHUKM CBETa, BUAHbIE N3-3a Kpas,
NPOU3BOAAT B HEM KaXKylLuics Bbipes. JIMHenKa, n3-3a
KOTOPOM NosBNSEeTCa Niams CBeYwu, NpeacTaBaseTcs C 3a-
py6KoK B aTOM MecTe. Bocxosllee n 3axoasiiee ConHue
[eNaeT CI0BHO BblEMKY B FOPU30HTE.

B atnx HabnogeHusax Bce BEPHO,
Kpome yTBepKaeHUs, 6yaro
6esblf KPYXKOK KaxeTcs 6onblue
paBHOro YepPHOro Bcergja Ha oaHy
U Ty e gonto. NprbaBKa 3aBUCUT
OT PaCCTOSAHMS, C KAKOTO KPYXKH
paccmatpusatoTces. Cenyac cra-
HET NMOHSATHO, MOYEMY 3TO TaK.
OTOABWHBTE PUCYHOK OT a3
nogasblle — UNNo3us CTaHET
elle cubHee, elle nopasuTenb-
Hee. O6bSACHSETCS 3TO TEM, YTO
LUMPHUHa J06ABOYHOM KanMbl
BCeraa OCTaeTcs 04MHaKOBOW;
€C/I1 N03TOMY B 6/IM3KOM paccTo-
SIHUW OHa yBeNu4MBana WMpUHY
CBET/Oro y4acTtka Bcero Ha 10 %,
TO Ha AanieKOM PacCTosiHUMK, Koraa

CcaMo M306paXKeH1e yMeHbLUNUTCS,
Ta e 106aBKa 6yaeT CoCTaBNSATb
yKe He 10 %, a, ckaxeMm, 30 %
nnu gaxe 50 % ero WpKHbI.

Ha HEeKOTOpPOM PACCTOSHMUU xpy:x->
KM KAXYTCS IIECTUYTOABHUKAMU
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YKa3aHHOM 0COBEHHOCTbIO Ha-
wero rnasa 06bl4HO 06BACHS-
lOT TaKXe CTpaHHOe CBOWCTBO
pucyHKa. PaccmaTpuBas ero
B6/M3M, Bbl BUAUTE MHO-
eCTBO 6efbIX KPYXXKOB Ha
4YyepHoOM rnoJsie. Ho OTOABUHbTE
KHUTY noganblue U B3rNaHK-
Te Ha PUCYHOK C paccTosHMUSA
2-3 waroB, a ecnuny Bac
O4YeHb Xopollee 3peHune, To

C paccTosiHuSA WwaroB 6-8; du-
rypa 3aMeTHO U3MEHUT CBOM
BWA: Bbl yBUAUTE B HEW BMECTO
KPYXKOB 6e/ble WeCcTUyronb-
HWKK Hanoaobue nyenuHbIX
a4yeeK.

YepHble KPYKKK KarKyTcsa n3aa-
SN WECTUYroNbHUKaMMU.

MeH$1 He BNOIHe yoOBIETBOPS-
€T 06bSICHEHME 3TOW UNNIO3UK
uppaguaumen, ¢ Tex nop Kak

1 3aMETUN, YTO YEPHbBIE KPYHKKHU
Ha 6e10M QOHEe TaKKe KaXKyTcs
n30anu WeCcTUyronbHbIMK, XOTH
uppagunaums 34ecb He yBenu-
YMBAET, a COKPaLLLAeT KPYKKH.
Hago ckasaTb, 4To BOOOLE
CyLLECTBYIOLLME 0ObACHEHUS
3pPUTENbHbIX UITIO3UI HENb3S
CYUTaTb OKOHYATENbHbIMU;
OO0JbLUMHCTBO e UNN03nKn

W BOBCE HEe MMEIOT ellle 06b-
AcCHeHua™.

YepHbIe KPYXKM KAXKYTCS M3AQAM HIECTUYTOABHUKAMU

‘Moapo6Hee 06 3TOM CM. MO0 KHUKEYKY «O6MaHbl 3peHUsi» — ab6oM

ONTUYECKUX UTIO3UN.
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Kakasg 6ykBa yepHee?

PucyHOK 1aeT BO3MOXHOCTb MO3HAKOMUTLCS C APYrMM HECOBEP-
LUEHCTBOM Halllero rnasa — acturmMatuamoM. Ecnu B3rnsHeTe Ha
HEero ofHWM rnasoM, To U3 YeTbIpex GYKB 3TOW HaAMUCK He BCe,
BEPOSATHO, MOKaXKyTCs BaM OAMHAKOBO YepHbIMU. 3aMeTbTe, KaKkas
OYKBa BCEro YepHee, 1 NOBEPHUTE PUCYHOK BOKOM. Nponsonaet
HeoXuaHHasa nepemMeHa: camas YepHasa 6yKBa CTaHeT Cepon

M YepHee NpoYmMx MOKaXKeTcs Tenepb yKe apyras 6yKsa.

7. N
PIEX
S

A Cmorpm'e HA 3TY HAANIMUCHL OAHMM TIAA30M.
OpHa M3 6YKB nmpepCTAaBUTCS BaMm 6onee
YepHON, HeXXeAU OCTAAbHbIE

Ha camom e fene Bce YeTbipe GYKBbl OAMHAKOBO YEPHbI,
OHM TOJIbKO 3aLUTPUXOBAHbI B PA3/IMYHbIX HANPaBAEHUSX.
Ecnu 6bl rnas 6b11 TaK e 6e3ynpeyHo YCTPOEH, Kak Joporune
CTEKJISHHbIE 06BLEKTMBEI, TO HAaNpPaBAEHWE LUTPUXOB He OTpa-
¥anocb 6bl Ha YepHoTe 6yKB. Ho ras
Hall No pasnu4YyHbIM HanpaBe-
HWSIM He BMOJIHE OJIMHAKOBO
NPenomAseT Iy4u, a noTomy
Mbl HE MOXEM cpasy Bu-
[1eTb OIMHAKOBO OTYET-
JINBO Y BEPTUKA/bHbIE,
U TOPU30OHTaNbHbIE,

1 KOCbI€ TMHWUM.
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Penko y koro rnasa cosep-
LLIEHHO CBOBGOAHbI OT 3TOr0
HeaocTaTKa, a y HEKOTO-
pbIX N0JEN aCTUIMaTU3M
[OCTUraeT TaKoM CU/TIbHOW
CTEMEHMU, YTO 3aMETHO
MeLlaeT 3PEHMI0, MOHUKas
€ro ocTpoTy. TakMM nuuam
NPUX0anUTCS, YTOObI ACHO
BWUAETb, HOCUTb CreLuanb-

* Hbl€ O4KHU.

Y raasa ecTh U Apyrue opraHuvyeckKue
HEAOCTATKM, KOTOPBIX TP U3rOTOBASHUM
ONTUYECKUX NPUO6OPOB MACTEPA YMEIOT
usberarkb. 3HAMEeHUTEIA I'. [eABMIoAbL]
BBIPA3UACS IO IIOBOAY 3TUX HEAOCTATKOB
TAK:

‘ ‘ Ecnu 6bl KaKOM-HUBYAb ONTUK B3AymMan NpojaTb
MHE MHCTPYMEHT, 061aJatolnin TaKMMK HegoCcTaTKa-
MW, 51 cHen 6bl cebs BNpaBe caMblM PE3KUM 06pa3om
BbIPa3nUTbCH O HEOGPEKHOCTH €ro paboTbl U BO3BPATUTb
€My ero npnéop ¢ NPoOTECTOM. ,,

Ho 1 Kpome aTUX UNNID3KIA, KoTopble 06YCNOBAEHbI U3BECTHLIMU
HeaocTaTKaMM CTPOEHWS, ras Hall NoAJAEeTCs TaKKe Lienomy paay
06MaHOB, NUMEIOLLUX COBEPLIEHHO UHbIE MPUYUHDI.
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=>» X1Bble ITOPTPETHI

BceMm, BEpOATHO, NPUXOAMIOCH BUAETb MOPTPETHI, KOTOPbIE
He TOJIbKO CMOTPSAT NPAMO Ha Hac, HO JaXe cneisdT 3a HaMu
rnazamu, obpalias ux B Ty CTOPOHY, KyAa Mbl nepexoanM. 3ta
Nto6onbiITHagd 0CO6EHHOCTbL MOPTPETOB M3aaBHa NogMedYeHa

W BCerfga Kadanacb MHOIMM 3arao4yHOn; HEPBHbIX NOAEN OHA
NOJIOXWUTENbHO Nyraer.

Y H. Toroas B JlopTpeTe» NPEKPACHO OIIUCAH
TIOAOGHBIN CAYYA:

“ [na3a BNepunncb B HEro 1, Kasasnocb, HE XOTeNN
HUW Ha YTO ApYyroe rMsAeTb, KaK ToJIbKO Ha Hero... [1op-
TPET MaauT MUMO BCEro, YTO HU €CTb BOKPYT, NPAMO
B HEro — rmaaunT npocTo K HeEMY BOBHYTPb... ,,
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Hemano cyeBepHbIx lereHs CBA3aHO C 3TOW TaMHCTBEH-

HOWM OCOBEHHOCTbIO a3 Ha NopTpeTax (BCMNOMHUTE TOT XKe
«[lopTpeTm), a Mexay Tem pasrajKa ee CBOAUTCS K NPOCTOMY
06MaHy 3peHus.

Bce 06bscHsieTCs TeM, YTO 3payvoK Ha 3TUX NMopTpeTax
nomeLlleH B cepesnHe ma3a. UIMeHHO TakKMMKU Mbl BUAUM
rnasa YenoBeKa, KOTOPbI CMOTPUT NPSIMO Ha Hac; Korga xe
OH CMOTPUT B CTOPOHY, MMMO Hac, TO 3pa4oK 1 BCSA pagy-
Has 060/104Ka KaXKyTCs HaM HaxoAALWMMUCS He MOCPeanHe
rnasa, HO HECKONbKO NepemMelleHHbIMK K Kpato. Koraa mbl
OTXOAMM B CTOPOHY OT MOPTPETa, 3payKku, pasymeeTcsl, CBO-
€ro MOMOXKEHUS HE MEHSIOT — OCTalOTCs NOCpeanHe rnasa.
A TaK KaK, KpoMe TOro, 1 BCe IMLL0 Mbl MPOLO/IKaeM BUAETb
B MPEXKHEM MOJIOXKEHMM MO OTHOLWEHUIO K HaM, TO HaMm, ecTe-
CTBEHHO, KaxkeTcsl, 6yATO MOPTPET MOBEPHYN FOMIOBY B HaLly
CTOPOHY Y CNeAUT 3a HaMu.

TaKnM e 06pa3oM 06bACHSATCS

W Apyrue o3agadvnBaioline 0co6eH-
HOCTM HEKOTOPLIX KapTUH: NIoWwaab
efeT NPsSIMO Ha Hac, Kyaa 6bl Mbl
HW OTXOAWMAMN OT KapTWHbI; YeNo-
BEK YKa3blBaeT Ha HacC: ero
NpoTsHyTas Brnepes pyka Ha-
npasfeHa NpsiMo K HaM U T. .
0O6pa34ynK Noa06HOM KapTUHbI
Bbl BUAWTE Ha niakaTe, uc-
Nnosb3yeMOM A1 aruTaLMoH-
HbIX MW peKNaMHbIX LieSen.

Ecnv BaymaTbCs XOPOLEHbKO B MPUYMHY MOAOGHbIX UI0-
3UN, TO CTAHOBUTCS ACHBIM, YTO B HUX HE TOIbKO HET HUYErO
YOUBUTENIbHOIO, HO Aae HaoB60pPOT: YAUBUTENBbHO 6bITO Obl,
€ecnu 6bl TaKOM 0COBEHHOCTbIO KApTUHbI HE 061aganu.
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BOTKHYTBIE AMHUN
U APYTMEe OOMAHBI 3pEHUS

HayepyeHHas Ha pucyHKe rpyn-
na 6ynaBoK He npeacTaBaseT
Ha NepBbIM B3NS4 HUYero oco-
6eHHOoro. Ho NoAHUMUTE KHUTY
Ha YpOBEHb 11a3 U, 3aKpblB
OAWH rNa3, CMOTPUTE Ha 3TH
JIMHWW TaK, 4TO6bI yd 3peHus
CKOJIb3MN BAOJb HUX. ([a3 HyX-
HO MOMECTUTb B TOM TOYKE, rae
nepeceKatoTcs NPoAOCIKEHUS
3TUX NpsMbIX.) MNpu Takom pac-
CMaTpuBaHMM BaM MOKaxeTcs,
4TO 6yNaBKKW He HaYepyeHbl

Ha 6ymare, a BOTKHYTbl B Hee
ctonms. OTBOASA rofI0BY HEMHO-
ro B CTOPOHY, Bbl YyBMAUTE, YTO
OynaBKM CNOBHO HaKJIOHSIOTCSA
B Ty YK€ CaMyl0 CTOPOHY.

291

3Ta nn3nsg 06bACHAETCH 3aKOHaMU NEPCMNEKTUBDI: JIMHUK
HayepyeHbl TaK, KaK AOMKHbI 6bln 6bl MPOEKTUPOBATLCH Ha

6ymary OTBECHO TopYallne BOTKHYTble Oy/laBKK, Korga Ha

HUX CMOTPAT ONUCaHHbLIM Bbille o6pa30M.

Cnoco6HOCTb Hallly MoAAaBaThCs 3pPUTENbHLIM 06MaHam
BOBCE He CliefyeT paccMaTpmBaTh TOIbKO KaK HeJoCTaToK

3peHuns. OHa MMEET M CBOIO BECbMa BbIrOAHYO CTOPO-
Hy, 0 KOTOPOW YacTo 3abbliBaloT. [leno B TOM, YTO eC/n
6bl a3 Hall Hecnoco6eH Gbl NoAAaBaTbCA HUKAKUM
o6MaHaM, He cyLLecTBOBasio 6bl X XMBOMUCH U Mbl
JINLIEHbBI 61X 6bl BCEX HACTaXKAEHUN N306pa3unTeNb-
HbIX MCKYCCTB. XYAOXHWKM LLMPOKO MONb3YIOTCA STUMMU
HeJoCcTaTKaMu 3peHus.
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TFernanbHbBIA YyueHBIA XVIII Beka A. dnaep

B CBOMX 3HAMEHUTBIX JIUCHMAX O PA3HBIX
dUUIECKUX MATEPUIX»' ITUCAA:

Ha cet 06MaH4YMBOCTU BCE KMBOMUCHOE XYA0-
EeCTBO OCHOBAHO. Exkenn 6bl Mbl MPUBLIKAW CYAUTb
0 Bellax No caMomn UCTUHE, TO Bbl CUe UCKYCCTBO (TO
€CTb Xy[10XXeCTBO) HE MOI/I0 UMETb MecTa, PaBHO KaK
Korfa Obl Mbl 6bl1M cnenbl. Beye XyAoXHUK UCTOLW M
Obl BCE CBOE UCKYCCTBO Ha CMelleHWe LBETOB; Mbl
Obl CKa3a/in: BOT Ha CEN IOCKE KpacCcHOE NATHO, BOT
rony6oe, 34ecb YepPHOE U TaM HECKOJIbKO 6enoBa-
ThbIX TMHWI; BCE HAXO0AMUTCHA Ha OJIHOM NMOBEPXHOCTH,
He BMHO Ha HEN HUKAKOrO B PACCTOAHUWN pasnu-
YUSA U HE MOXKHO 6bl 6b1J10 M306PA3UTb HU €AUHOIO
npeameta. Yto 6bl Ha KAPTUHE HU HamUcaHo 6bIo,
TaK 6bl HAM Ka3aocCb, Kak MMCbMO Ha Bymare...
[pn cem coBeplIeHCTBE He Obl/iN 1M 6bl Mbl COXa-
JIEHWUS JOCTOMHbI, MMLWEHbl 6YAYYM YOOBONbLCTBUS,

KOTOpOE MPMHOCUT HaM eXelHEBHO CTO/Ib NMPUAT-
HOE W NoNE3HOE XYA0XKECTBO?

ONTUYECKMX 0OMaHOB 04EHb MHOIO, MOYXHO HaMOJIHUTb LIENbIN

anb6boM PasNMYHbIMKU NPUMEpPaMU TakUX UANIO3UKZ. MHor1e 13
HUX 0OLENU3BECTHbI, IPyrne meHee 3Hakombl. [pUBOXKY 34eChb
ellle HECKO/bKO TI06OMbITHLIX MPUMEPOB ONTUYECKMX O0BGMaHOB

M3 ynucna meHee n3BecTHbIX. OCO6EHHO 3P PEKTHbI UNNIO3UK ITH
Ha PUCYHKaX C IMHUAMU Ha ceTyaToM QOHe: ra3 NoIoKUTENbHO
OTKa3bIBAETCH BEPUTb, YTO JIMHUU HA PUCYHKE CBEPXY NOCTaBNEHbI
npsimo. Eule TpyaHee noBepuTb TOMY, YTO Ha PUCYHKE CHU3Y nepeq
HaMW He cnunpans. MNpuxoanTcs ybéexaatb cebs B 3TOM Henocpea-
CTBEHHbIM UCMbITAHWEM: MOCTABMB OCTPME KapaHaalla Ha OHy

13 BETBEN MHUMOW CIMPanK, KPYXWUTb MO Ayram, He NPUGSIMKasach
1 He yaansach oT LeHTpa.

1N3paHo B C.-MeTepbypre B 1774 1. B nepeBofe C. PymoBcKoro.

2B ynomsiHyTOM Bblllie MOel KHUKKe «O6MaHbl 3peHusi» cobpaHo Gosnee
60 06pas3vMKOB ONTUHECKUX UTIO3UN.
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TOYHO TaK e, TOJIbKO C MOMOLLbIO LIMPKYNSA, MOXKEM Mbl y6eanTbCH,
4TO Ha pucyHKe A npsimas AC He Kopoye AB. CylLLIHOCTb OCTanb-

HbIX UIIO3UI, NOpoXaaeMblx pucyHkamu b, B, T, [l, o6bAcHeHa

B NOAMNUCU K HUM. 1O KaKOW CTENEHU CUSIbHA UNNO3USA PUCYHKa [,
NoKasblBaeT CledyloWmni Kypbe3Hbln cryvan. M3gaTtenb ogqHoOro

U3 NpeablayLnx n3aaHnin MOem KHUMK, NONYYMB OT LIMHKOrpadum
OTTUCK 3TOr0 KNWLLE, CHEN Kaulle HegoaenaHHbIM U rOTOBUACS Obl10
y}Ke BO3BPaTUTb Ero B MacTEPCKY!HO, YTOObI CHUCTUTb Cepble NATHA
Ha nepece4vyeHnn 6esbiX Nosoc, Koraa s, clly4anHo BOMASA B KOMHaTY,
06bACHUI EMY, B YEM [1€NO.

B C
A
A
A Paccrosuus AB u AC DPABHBI, XOTS IlepBOE
KAXeTCS 60ABIIMM
b

4 Kocas auuug,
nepecexaoas
MOAOCKM, KAXKET-
Ccsl U3AOMAHHOM
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A Beable M 4yepHble KBAAPATHI PABHBI, TAK X€ KAK M KPYru

Ha nmepeceuenun »
YepPHBIX MOAOC
MOSIBASIIOTCS
cepoBdAThbIe

OATHA

4 Ha nepecevyeHunu 6eAbix
IIOAOC 3TON dUryph!
NOSIBASIIOTCA M MCYe3d-
IOT, CAOBHO BCIIBIXMBAf,
CcepoBATbIE KBAAPATHBIE
IATHBILIKY. B peiicTBU-
TEeAbHOCTM Xe IIOAOCKM
COBepIIeHHO 6eAbl IIO
BCe#l AAMHe, B 4YeM Aer-
KO y6epAUTBLCH, 3aKpPhIB
6ymMaroin npuaeraolgue
PAABI YEePHBIX KBAAPA-
TOB. 9TO — CAEACTBME
KOHTPACTOB




296 T'aaBa 9. 3peHre OAHUM ¥ ABYMS TAQ3AMM

=» Kax BUAAT OAMBOPYKME

Bnnzopyknin 6€3 04KOB BUAUT
M10X0: HO YTO, COOCTBEHHO, OH
BWUANUT U KAKUMU UMEHHO Npesa-
CTaBAAOTCA eMy NPeaAMETbl —
06 3TOM NI0AN C HOPMaNbHbIM
3peHneM MMeLoT BeECbMa
CMYTHOE npeacTaBe-
Hue. Mexay Tem
B6NU30PYKUX NI0AEN
[I0OBOJIbHO MHOrO,
1 NONE3HO No-
3HAKOMMUTbCH

C TeM, KaK
pucyeTcs UM
OKpYy}KatoLwmm
MHUp.

Mpexae Bcero,
6/IM30PYKUM (pas-
ymeeTtcs, 6e3 04KOB)
HUKOraa He BUAMUT
PE3KUX KOHTYPOB: BCe
npeameTbl 418 Hero
MMeEIOT pacnnbiBYaTble
o4yepTaHud. Henosek

C HOpManbHbIM 3PEHUEM,
rnaas Ha gepeBo, pa3nuyaer
OoTAEeNbHblE INCTbS U BETOYKMH,
OTYETIMBO BbIPUCOBbLIBA-
oumecs Ha poHe Heba.
BAU30PYKKN XKe BUONUT TNLb
6ecPOpMEHHYI0 3eeHyto Mmac-
CYy HESICHbIX, PaHTAaCTUYECKMX

oyepTaHuKn, MenKkue getanu
[ONa Hero nponajator.
[ns 61n30pyKux noaen
YyenoBevYecKne NnLa KarkyTcs
B 06LLEM MOJIOXKE U MpUBEKa-
TenbHee, YeM 419 YenoBeKa
C HOpMaJllbHbIM 3pEHU-
€M, MOPLLMHbI U apyrue
MeNKNe U3bSHbI
mua MMu
He 3amMeyaloT-
c4, rpy6o-Kpac-
HbIW UBET KOXM
(HaTypanbHbIX
WU UCKYC-
CTBEHHbIN)
KaxkeTcs
UM HEXHO-PY-
MSiHbIM. Mbl yanB-
NI9eMcs HAMBHOCTH
MHbIX CBOMUX 3HAKO-
MblX, OLLMOAIOLLMXCS
4yyTb He Ha 20 neT
B onpeaeneHuu
BO3pacTa Naen,
rnopaaemcs UX CTpaHHbIM
BKYCOM B OL€HKe KpacoThl,
BMHMM WX B HEYYTUBOCTH, KOraa
OHW CMOTPAT HaM NMPSAMO B 1L0
W C/IOBHO He XenatoT y3HaTb...
Bce 310 Yacto npoucxoaut
NPOCTO OT 6/INBOPYKOCTH.

“ B nuuee, — BcnoMmuHaeT noat A. [lenbBur, coBpe-
MEHHUK U apyr A. MMylwKuHa, — MHe 3anpeLlany HOCUTb
0YKM, 3aTO BCE KEHLUMHbI Ka3anncb MHe NpeKkpacHbl. Kak

91 pa3oyapoBascs nocne BbII'IyCKa!,,
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Korga 6nmn3opykui (6e3 o4koB) 6eceayeT ¢ Bamu, OH BOBCE He BU-
[T Ballero nua — BO BCAKOM ClydYae BUAWT HE TO, YTO Bbl Npeano-
naraerte: nepej HUM pacnnbiBYaTbii 06pas, v HET HAYETO YAUBU-
TENbHOro, 4T0, BCTPETUB Bac BTOPUYHO YEPe3 Yac, OH YKe He y3HaeT
Bac. bosiblien YacTbio 6/IM30PYKUIM Y3HAET NIoAeN He CTOSIbKO No
BHeLHeMY 06J1IMKY, CKONIbKO NO 3BYKY ronoca: HefJoCTaToK 3peHns
BOCMOJIHAETCH U3OLLPEHHOCTbIO CyXa.

MHTEepecHO TaKKe NpoceanTb 3a TEM, KaKUM pUcyeTcst
6/1M30PYKMM NIOASM MUP HOYbLO. [pM HOYHOM OcBellle-
HWUW BCE SSPKNE NpeaMETbl — hOoHapwH, NamMnbl, OCBE-
LLleHHblE OKHa M T. N. — pa3pacTatoTcs ans 6M30pPyKOro
[0 OrPOMHbIX pa3mMepoB, NPeBpPaLLas KapTUHY B Xaoc
6eChHOPMEHHbIX APKMUX NATEH, TEMHbIX M TYMAHHbIX CUY3-
TOB. BMecTo nuHui doHapen Ha yauue 6aM30pyKue BUASAT
2—3 OrpoOMHbIX APKMX NATHA, KOTOPbIE 3aCNOHSAIOT 419 HUX
BCIO OCTasIbHYI0 YacTb ynuLbl. MpubaunKatoLllerocs aBTo-
MOOGMIA OHM HE pa3nnyatoT, BMECTO HEr0 OHM BUASAT TOIbKO
[1IBa SpKunx opeona (dbapbl), a c3aam HUX TEMHYIO Maccy.

[axke HoYHoe HeBO nMeEeT Ans 6JIM30PYKUX AaneKo He TOT BUf, YTO
ANs HopManbHOro rnasa. bAnM3opyKnin BUAWT NULLb 3BE€3bl NEPBbIX
Tpex-4eTbIpex BENNYMH; clieoBaTelbHO, BMECTO HECKObKMX ThiCAY
3B€e3/] eMy JOCTYMHbl BCEMO HECKONbKO COTEH. 3aTO 3TU HEMHOTME
3BEe3/1bl KAXyTCs eMy KPYNMHbIMU KOMbSIMUW cBeTa. JlyHa npeacTaBs-
naetcs 6M30PYKOMY OFPOMHOM U 04eHb BJIM3KON, MNONYMECSL, e
NPUHMMAaET 419 HEro 3ambicnoBaTylo, paHTacTUHECKYO GOopMYy.
MpUYnHa BCEX ITUX UCKAKEHWUIN U KaXKyLLLEerocs yBenmyeHus
pa3mepoB NpPeamMeToB KPOETCS, KOHEYHO, B YCTPOMCTBE rMasa
61U30pYKOro. BIN30pyKKin ras CAUWKOM rMy6oK — HACTONbKO,
YTO NPENOMJIEHME Ero HYacTen cobMpaeT y4n HapyKHbIX Npeame-
TOB He Ha CaMOM ceTyaTKe, a HECKOJIbKO Brepeau
Hee. [1o ceT4aTKM e, ycTunalowen rnasHoe
[HO, OOXOAAT NMYyYKKU pacxofsLmxcs nyvyen,
KOTOpble AatoT 34eCb pacnbiByaTble,
pasmbITble U306PAKEHUS.
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=» Kax pasbICKMBATH 9X07?

“HMKTO €ro He BuAblBan, -
A ciiblllaTb — BCAKWM CNbIXMBa.

Bes Tena, a JXMBET OHO,
bes a3blka — KpVI‘-IMT.,,
H. Hekpacos ‘

Cpean paccka3oB amepu-
KaHCKoro tomopucta Map-
Ka TBeHa ecTb cMellHas
BblAYMKa O 3/10K/I04YEHMSX
KONNeKLMoHepa, BO3bl-
MEBLLIEro MbIC/1b COCTa-
BWUTb cebe KONMEKLMIO...
yero 6bl Bbl Aymanu? 3xa!
Yynak HeyToOMMMO CKynan
BCE Te YYaCTKMN 3eM/iu, rae
BOCMNPOM3BOANINCH MHO-
roKpaTHble NN YeM-TN60
WHbIM 3amMeyaTesbHble
3X0.

“ Mpexxae BCEro oH Kynwa axo B Wrate [KopaKus,
KOTOpoe NoBTOpPsIO 4 pasa, NOToM 6-KpaTHoe B Mapu-
neHpae, 3ateM 13-KpatHoe B MaHe. CneaytoLlen nokyn-
KoW 6b1110 9-KpaTHOe ax0 B KaH3ace, ganbHenwen —
12-KkpaTHoe B TeHHeccH, AelleBo NPUoBPETEHHOE,
NOTOMY YTO HY}KAaN0Cb B PEMOHTE, YacTb yTeca o6Banu-
nack. OH iyMan, YTo ero MOXXHO NOYUHWUTb AOCTPOMKOM,
HO apXMUTEKTOP, KOTOPLIN B3CA 3a 3TO AeN0, HUKoraa
elle He ycTpauBan 3xa M MOTOMY UCMOPTUIT Ero BKO-
Hel — nocsie 06paboTKM OHO MOI0 FOAUTLCS pPa3Be
JMWb Ans nputota FﬂyXOHeMbIX...,,




370, KOHEYHO, WYTKAa, 0AHAKO
3amevaTe/ibHble MHOTOKpPaTHbIe
3XO0 CYLLECTBYIOT B PA3/IUYHbIX,
NPEeMMyLLECTBEHHO rOPHbIX
MECTHOCTSIX 3€MHOrO Lapa,

M HEKOTOpPbIE M3aaBHa Npu-
o6peny BCEMUPHYIO N3BECT-
HOCTb. [lepeyncnmm HecKonbKo
3HAMEHMTbIX.

B 3aMKe ByAcTOK B AHIUK 9X0
OTYETINBO NOBTOPSAET 17 Coros.
Pa3BanuHbl 3amKa [depeHbypr
BO3/e XanbbepluTaara AaBa-
Jin 27-CNOXHOE 3X0, KOTOPOoeE,
OAHAaKO, YMOKJIO C TeX Mop, KaK
0AHa cTeHa 6blna B3opBaHa.
CKanbl, packuHyTble B Gopme
Kpyra Bo3ne Agepcbaxa B Hexo-
C/I0BaKMK1, MOBTOPSIOT B Onpe-
[leNIeHHOM MecTe TPOEKPATHO

7 CNoroB., HO B HECKOJIbKMX
liarax ot 3TOM TOYKM Aaxke

3BYK BbICTPe/a He AaeT HU-
KaKoro axa. Becbma

MHOrO-

Al

Kax pasbICKMBATE 3X07?

KpaTHoe 3Xx0 Habshanocb
B OAHOM (HblHE HECYLLECTBY-
louiemM) 3aMKe 6113 MunaHa:
BbICTPEN, MPON3BEAEHHbIN N3
OKHa dnurens, NoBTOpsnCS
axoM 40-50 pas, a rpomKoe
cnoso — okono 30.
He Tak npocTo oTbiCKaTb MECTO,
r4e 9X0 OTYETIMBO CAIbILLHO
M OOMH pa3s. Y Hac B Poccuu,
BMpOYEM, HaNTKM NOAO6GHbIE Me-
CTa CpaBHWUTENbHO Nerko. Ectb
MHOIO PaBHWUH, OKPYEHHbIX
flecamu, MHOTo NMoNsiH B Nlecax;
CTOMT FPOMKO KPUKHYTb Ha
TaKoW nonsHe, 4Tobbl OT CTEHbI
fleca goHecnocb 6onee unu
MeHee OTYET/IMBOE 3XO.
B ropax axo 6bIBaeT pasHo-
obpa3sHee, YeM Ha paBHUHaAX,
3aT0 BCTpeyaeTcs ropasao
pexe. YcnbllaTh 3X0 B rop-
HOW MEeCTHOCTU TpyAHEE, YEM
Ha OKaMMJIEHHOM Necom
paBHUHE.
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Bbl ceryac nonmeTte, Nno4emMy 370 MPOUCXOANUT. IXO — 3TO He YTO
MHOE, KaK BO3BpalleHne 3BYKOBbIX BOJIH, OTPa3UBLLIMUXCS OT KaKoro-
6o NpenaTCcTBMS; KaK 1 NpY OTParKeEHMM CBETA, Yron nageHus
3BYKOBOIO Jly4a PaBHAETCH YrNy ero oTpaxeHus. (3ByKOBOMW ny4 —
HanpaBieHue, Mo KOTOPoMy 6eryT 3ByKOBbIE BOJIHbI.)
Tenepb BoO6GpasuTe, YTO Bbl HAXOAUTECH Y MOAHOMXMS rOpbI, a npe-
NATCTBUE, KOTOPOE A0/MKHO OTPa3uUTb 3BYK, MOMELLAEeTCS
BbllLE Bac, Hanpumep B AB (CM. pUCYHOK BHU3Y). Jlerko
BW/ETb, YTO 3BYKOBbIE BOJIHbI, pacnpoCcTpaHatoLLMecs nNo
nnHusam Ca, Cb, Cc, oTpasuBLLIKUCb, HE JOCTUIHYT Ballero
yxa, a pacceloTcs B NPOCTPaHCTBE MO HanpaBAeHWUSaM aa,
bb, cc.

\ﬁ
A OXO0 OTCYTCTBYeT

[pyroe neno, ecnu Bbl MOMECTUTECH HA YPOBHE NPENATCTBUS UK
[laXke YyTb Bbille Hero (CM. pUCYHOK Ha c¢. 301). 3ByK, nayLimi BHM3
no HanpaeneHusm Ca, Cb, BO3BpaTUTCSA K Bam Mo TOMaHbIM JIMHUAM
CaaC vwnu CbbC, oTpa3uBLUMCb OT MOYBbLI OAMH UK ABa pa3a. Yry-
6neHune NoYBbl MeXay 060MMK MYHKTaMMU elle 6onee cnocobeTayeT
OTYETIMBOCTHM 3Xa, AENCTBYS KaK BOrHyToe 3epKaso. HanpoTus,
€Cnv noYBa Mexay Todkamu C v B BbinyKna, 3xo ByaeT cnaboe

1 flayke COBCEM He OCTUTHET Ballero yxa: Takasi NoBepPXHOCTb pac-
CEMBAET Jly4M 3BYKa, KaK BbIMyK/0e 3epKario.
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A

v OT4YeTAMBOE 3XO

PasbicknBaHWe 3xa Ha HEPOBHOW MECTHOCTU TPeByET
M3BECTHOM CHOPOBKW. [laxke Hanasa 6naronpuaTtHOe MecTo,
Ha[o €elle YMETb 3X0 BbI3BaTh. [pexae Bcero, He cneay-
€T noMeLaTbes Yepecdyp 6/M3KO0 K NPensaTCTBMIO: Haao,
YTOObI 3BYK NMPOLIEN AOCTATOYHO ATMHHbIN NYThb, MHAYE 3X0
BEPHETCHA CULIKOM PaHO U CONTIbETCS C CaMUM 3BYKOM.
3Has, 4To 3BYK NpoxoauT 340 M B CEKYHAY, IETKO MOHATH,
4YTO, MOMECTUBILMCh Ha paccTosaHMM 85 M OT NPEensaTCcT-
BUS, Mbl AO/IKHbI YCbILWATh 3X0 YEPES MOJICEKYHADI MOCcne
3BYKa.

XOTS 3X0 POAMT «Ha BCAKWUI 3BYK CBOM OTK/IUK B BO34yXe
NycTOM», HO HE Ha BCe 3BYKM OTK/IMKAETCH OHO OAMHAKOBO
OTYET/IMBO. X0 HEOAMHAKOBO, «PEBET /1M 3BEPb B NIECY
[IyXOM, TPYOUT SIK POT, FPEMUT 1N FPOM, NOET /i1 AeBa 3a
XonMoM». HYem pesye, OTPbIBUCTEE 3BYK, TEM 3X0 OTHET/IU-
Bee. Jlydlle Bcero Bbi3BaTb 9X0 XJIONaHbEM B NaoLin. 3BYK
4eJI0OBEYECKOro rosoca s 3Toro MEHee NpuroieH, 0co-
6EHHO ro10C MYXKUMHbI; BbICOKME TOHA KEHCKMX U AETCKMX
ro/10COB AatoT 60JIEE OTHETIMBOE 3XO.
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3BYK BMECTO MEPHOV ASHTHI

3HaHWeM CKOPOCTU pacnpocTpaHeHNs 3BYKa B BO3yXE MOMXKHO
MHOW pa3 NoJib30BaThCs 18 UBMEPEHUS PACCTOSAHWUSA 10 HEeAOCTYM-
HOro npeamMerta.

Taxon cayuan onucan K. BepHoM B poMAHe
JlyTeuiecTBue K LIEHTPY 3eMAM». Bo

BpeMS [TOA3EMHBIX CTPAHCTBOBAHUNI ABA
IyTelIeCTBEeHHMUKA — IIpodeccop u ero
IIAeMSIHHMK — TOTepPsIAM APYT Apyrd. Koraa
HOKOHEeL] MM YAQAOCH M3ACAAM OOMEHSITHCS

FOAOCOMM, MEXAY HUMM NMPOU3OLIEA TAKO!
pasroBop:

— O, 0aas! — KPUKHYA 5 (pacckas BeAeT NIEMSAHHUK).
— Y710, ANTA MOe? — ycbllWan g CnycTs HEKOTOpoe
BpeMs4.

— lNpexae Bcero, Kak Aanexko Mbl Apyr OT Apyra?
— OTO0 HETPYAHO y3HaTb.

— Bau xpoHomeTp uen?

— [Ja.

— Bo3bmuTe ero B pyKku. [IponsHecuTe cBOE UMS
M TOYHO 3aMeTbTe CEeKyHAY, Korja Ha4HeTe roBopuUThb.
f1 NOBTOPIO MMS, KaK TOJIbKO 3BYK AOMAET A0 MEHS,

1 Bbl TOXX€ 3aMeTbTe MOMEHT, KOraa 4o Bac AonaeT
MOW OTBET.
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— Xopoluo. Toraa nosoBMHa BPEMEHMU, MPOLLIELIEro
MEXAY CUrHanamMu 1 OTBETOM, MOKAXET, CKOJIbKO CEKYH
yrnoTpebnseT 3BYK, YTOObI AOUTU A0 Tebs. Tbl roTOB?

— [Ja.

— BHUMaHue! 9 nponsHoLly TBoe UMS.

9 NPUNOXKMA YXO K CTEHE. KaK TO/IbKO CNOBO «AKCEeNb»
(MM8 paccKas4yunKa) OCTUIIO MOETO Cyxa, i HEMEAJIEHHO
NOBTOPWJI €0 U CTaN XAaTb.

— COpOK CeKyH/l, — CKa3an Aaas, — clefoBaTenbHo,
3BYK gowen Ao MeHs B 20 ceKyHA. A TaK Kak 3BYK Mpo-
XOAMT B CEKYHAY OfIHY TPETb KUIOMETPA, TO 3TO OTBEYAET
PACCTOSAHWUIO MOYTU B CEMb KMIOMETPOB. ,,

Ecniv Bbl XOpOLWO NOHAMM TO, YTO pacCKa3aHo B 3TOM OTPbIBKE,
BaM ierko 6yeT caMOCTOATENbHO PELLIUTL CIEAYIOLLYI0 3aaqy.
¢l ycnbllwan CBUCTOK OTAaJIEHHOro napoBo3a CnycTs NonTopsbl
CEKYH[bl Mocne Toro, Kak 3ameTus1 6enbli bIMOK, KOTOPbLIM Bbl
Bbl3BaH 3TOT 3BYK.
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=» 3BYKOBBIE 3€PKANA

CreHa neca, BbICOKUH
3abop, CTpoeHune, ropa —
BCsIKas BOoOGLLe nperpaja,
oTpakaloLas axo, ecTb He
4TO MHOE, KaK 3epKasno ang
3BYKa; OHa OTpakaeT 3BYK
TaK Xe, KaK Ni1ocKoe 3epKa-
N0 OTpaXKaeT CBET.
3BYKOBble 3epKana Obl-
BalOT HE TONIbKO MJIOCKUE,
HO W KpuBble. BorHytoe
3BYKOBOE 3€epKaso AencT-
BYyeT KaK pebneKTop: co-
cpeaoTo4YnBaEeT 3BYKOBbIE
Nnyyun B cBOEM dOKyce.

4 3BYKOBLIE BOTHYTHIE
3eprana

[iBe rny6oKune Tapesiku AatoT BO3MOXHOCTb NpojenaTb
JII0GOMbITHLIA OMNbIT 3TOr0 pofa. [locTtaBbTe OAHY TAPENKY Ha
CTO/ U B HECKOJIbKMUX CAHTUMETPax OT e€ Ha [ePXUTE Kap-
MaHHble Yachbl. [lpyryto Tapenky AepuTe y rofioBbl, 61m3
yXa, KaK n306parkeHo Ha pucyHKe. Ecnun nonoxkeHune 4acos,
yXa 1 TapesioK HanAeHOo NpaBubHO (3TO yAaeTcs nocre
psifa npob), Bbl YC/bILWKTE TUKaHbE YacoB, CIIOBHO UCXOAS-
LLlee OT TOW Tapesiku, KOTOPYIO Bbl AePUTE Y ronoBbl. Nnno3ua
YCUNMBAETCS, EC/IU 3aKPbITb INa3a: Torga nosoXKUTENbHO
Heslb35 OnpeaenuTb No CyXy, B KaKoW pyKe Yacbl — B Mpa-
BOW W/N NIEBOMN.
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CTpouTenu cpefHEBEKOBbIX 3aMKOB HEPeAKO CO3AaBasu
TaKue 3BYKOBbIE Kypbe3bl, NomeLLas 610cTbl 160 B GOKyce
BOrHYTOro 3BYKOBOI0 3epKana, 1M60 y KOHLa roBOPHOM
TPY6bl, UICKYCHO CKPbITOM B CTeHe. [10ToNoK B dpopMe cBoAa
HanpaBnan K ry6am 6tocTa 3BYKW, MPUHOCUMbIE M3BHE TO-
BOPHOM TPy6OW; OFPOMHbIE FOBOPHbIE TPYObl, 3aMypPOBaH-
Hble B 34aHWK, NPUHOCAT pa3HO06pa3Hble 3ByKW CO ABOpa
K KaMeHHbIM 6t0cTaM, pa3mMeLLEHHbIM Y CTEH OAHOM U3

3a/, U T. N. [oceTuTenNto TaKoM ranepen Kasanocb, YTO
MpaMOpHble 6IOCTbI LENYYT, HANEBaOT U T. .

3ByKOBble AUKOBMHKHN B ipeBHEM 3aMKe — roBopsiiue 6HCTbl
(¢ pucyHKa u3 Kiuru A. Kupxepa, 1560 r.)

| e | o | v
| i 1L
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=> 3BYKM B TEATPAABHOM 3AAE

KTo MHOro pa3s noceuan pasnyHble TeaTpbl
M KOHLLePTHblEe 3asibl, TOMY XOPOLWO U3BECTHO,
YTO B CMbIC/IE€ CNbILUMMOCTHU 3abl ObiBalOT

C XOpOLLUEeN 1 NI0XON aKyCTUKOWN; B OAHMUX
NOMELLEHUSIX Frofoca apTUCTOB U 3BYKU My-
3blKaJIbHbIX MHCTPYMEHTOB BHATHO CJbILIHbI
Ha JaNeKoM pacCTosSHWU, B APYrUX 3BYKM Aarke
B6/IM3M BOCNPUHUMAIOTCS HEOTHETIMBO. [pK-
YMHa 3TOro ABNEHNUS OYEHb XOPOLLO U3J0XKe-

Ha B KHUTe amepuKaHcKoro ¢puanka A. Byaa
«3BYKOBbIE BOJIHbI U UX MPUMEHEHMSA»L,

B

13T1a npeBocxoaHas KHWra Bbilwna B 1934 1. B pycCKOM nepeBoje.
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J1to60M 3BYK, MPON3BEAEHHbIN B 34aHWNN, AOBOSIb-
HO JONro pa3faeTcs N0 OKOHYaHWUU 3BYYaHUS UCTOYHU-
Ka; BCNeACTBUE MHOTOKPAaTHbIX OTPaXEHUN OH He-
CKOJIbKO pa3 06X04MUT KPYrom 3aaHusl, a TeM BpeMeHeM
pasgaloTca Apyrue 3ByKH, U cayllaTesb 4acTo He B CO-
CTOSIHUM YNIOBUTb UX B HaZ/E€XalleM NopsiaKe U B HUX
pazob6paTtbcs. Tak, Hanpumep, ecny 3BYK AnuTcs 3 ¢
1 OpaTop rOBOPUT CO CKOPOCTLIO TPEX C/IOMOB B CEKYHAY,
TO 3BYKOBble BOJIHbI, COOTBETCTBYIOLLUE AEBATU CllOram,
OyayT ABUraTbCs MO KOMHaTe BCe BMeCTe U co34aayT
NMOJIHYIO Hepa3bepuxy 1 LWyM, U3-3a KOTOPOTOo ciyllaTtesb
He CMOXEeT NoHMMaTb opaTopa.
OKasaBLIemycs B TaKMX YCI0BUAX OpaTopy OCcTaeTcs
rOBOPUTb 04EHb Pa360PYMBO U HE CIIULLIKOM FPOMKO.
Ho 06bI4HO OpaTopbl, KaKk pa3 HaobopoT, cTapatoTcs
rOBOPUTb FPOMKO U 3TUM TOJIbKO YCUAUBAIOT LLYM.

Ellle He TaK JaBHO COOpYXeHue CNYXWUT OTBEPCTUE); KBa-
TeaTpa C XOpoLlen aKyCTH- ApaTHbIM METP OTKPbLITOrO
KOWM cYUTanochb Aefiom OKHa MPUHAT Jaxe 3a eau-
CYaCT/IMBOM CNYyYanMHOCTU. HULY, KOTOPOW n3mMepseTcs
B HacTosllee BpeMs Hanae- nornotuleHune 3syka. O4eHb

Hbl NPUeMbl ycnewHom 60pb6bl XOpOLWOo — XOTH U BABOE

C HexenaTteNnbHON AnTenb- XY¥e, HeXeNn OTKpbIToe
HOCTbO 3ByKa (Ha3blBaeMou OKHO, — MOr/10WatoT 3BYKHU
peBepbepaumen), KoTopas camu noceTuTenu teaTpa:
NOPTUT CNbILLMMOCTb. B aToM KaXabl YenoBeK paBHO-
KHWre He MeCTo BXOAUTb 3Ha4YyeH B 3TOM OTHOLLEHUK
B NOAPOOHOCTHU, UHTEPEC- npumMepHo 0,5 M2 OTKPbLITOro
Hbl€ TONIbKO [/19 apXUTEKTOPOB. OKHa. N ecnu npaBubHO
OTMeuy Nuub, 4To 6opbba 3amMeyaHue ogHOro GpmMankKa,

C NI0XOW aKyCTUKOMN COCTOUT 4TO «@yAUTOPUA MornoLLa-

B CO3JaHUM1 NOBEPXHOCTEN, €T peyb opatopa B camOM
nornouaoLwmx U3nuniHue NPSMOM CMbIC/E crioBa», TO
3BYKW. CambIM Nyywinm He MeHee BEepHO, Y4TO NycTon
nornoTuTenem 3ByKa aB- 3aJl HENPUATEH And opaTopa
NAETCA OTKPbLITOE OKHO (KaK TaKXXe B HeNocpeaCTBEHHOM

NyqWwnM nornoTuTenem ceeta CMbIC/ie cnioBa.
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Ecnu nornouieHne 3ByKa CulLL-
KOM BEJIMKO, 3TO TaKe co3aaeT
YXYALWEHHYIO CNbILUMMOCTb.
Bo-nepBhbIX, YypesamepHoe Mno-
rNOLWeHNe NPUryLLaeT 3BYKH,
BO-BTOPbIX, YMEHbLUAET peBep-
6epaLmio 00 TaKOW CTEMNEHMU,
YTO 3BYKM CliblLLATCS KaK Obl
060pBaHHbIMK U MPON3BOAAT
Bne4vyat/ieHne HEKOTOPOM Cyxo-
ctu. [Noatomy ecnu cneayet
nsberatb CULWKOM [/N-
TeNlbHOW peBepbepaLum,
TO U CIULLKOM KOpOTKas
peBepbepauus Takxe
HexxenaTenbHa.
Hawunydwas senu-
YMHa peBepbe-
pauuu ona pas-
JINYHbIX 3a/10B
HeoaMHaKoBa
W JOMKHa

6bITb yCTa-
HOBJIEHa MpU NPOEK-
TUPOBAHWUK KaXaoro
3ana.

B Teatpe nmeetcsa
W apyromn npea-
MET, UHTepe-
CHbIV C TOYKH
3peHus
GU3UKM:

cydnepcKas 6yaka. O6paTtunu
JI1 Bbl BHUMaHWe Ha To, Y4TO BO
BCEX TeaTpax OHa UMEET OfHY
U Ty e popMy? 3To OTTOro, 4TO
cybnepcKkas 6yaka — CBOEro
poaa dGn3n4ecKnin npmubop.
CBopa 6yaKku npeacTaBnseT co-
©0M BOrHyTOE 3BYKOBOE 3€pKa-
110, UMetoLLee ABOSIKOE Ha3Ha-
YyeHue: 3aepKnBaTb 3ByKOBbIE
BOJIHbI, MAayLINe U3 YCT cydrepa
B CTOPOHY Ny6J/IMKK, @ Kpome
TOro, oTparkaTb 3TU BOJIHbI MO
HanpaBneHUo
K CLIeHe.




3XO0 CO AHA MOPS

=» OXO CO AHA MOpPM

[onroe Bpems 4enoBeK He 13-
B/IEKaN U3 3Xa HUKaKOM Mosb-
3bl, NOKa He NpuaymMaH 6bin
€noco6 U3MepsTb C MOMOLLbIO
€ro rnyéuHy Mopen n OKeaHoB.
N306peTeHmne 3TO 3apoamnNioch
ciy4yanHo. B 1912 r. 3aToHyn
Nno4YTV CO BCEMU Maccarkupamm
OFPOMHbIM OKEAHCKMIW Napo-
xo4 «TUTaHWUK» — 3aTOHYN OT
CNy4arlHOro CTOIKHOBEHWMS

¢ 60NbLWON Nbaun-

HOW. YTOO6hI

T

npeaynpeanTb NoJo6HbIe
KaTacTpodbl, NbITaanUCb B TyMaH
WM B HOYHOE BPEMS MOJb30-
BaTbCSA 3XOM A4J19 O6HapPYyKeHNs
NPUCYTCTBUS NeasiHOM nperpa-
[bl Briepeam cyaHa. Cnocob Ha
npaKkTvKe ce6s He onpaBaan,
3aTO HATONKHYN Ha ApYryo
MbIC/Ib: U3MEPSATb MMY6UHY
MOpEWN ¢ NOMOLLbIO OTpa-
KEHUS 3BYKa OT MOPCKOro
OHa. MbIcnb OKa3anacb
OYeHb yAayHOMN.
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3OX0J10T, KaK Ha3Basin 3Ty YCTAaHOBKY, COBEPLUW HACTo-
ALLMIA NEepeBOPOT B NPAKTUKE N3MEPEHNST MOPCKMX
rny6uH. NMonb3oBaHWe rnyboMepamu NPeXHUX CUCTEM
BO3MOXHO 6blJ10 /ULb C HENMOABUXHOIO CyAHa W Tpebo-
Basio MHOIO BpeEMEHW. JIOTIMHb MPUXOAUTCS CNYyCKaTb
C KoJsieca, Ha KOTOPOM OH HamOTaH, AOBOJIbHO MeAJIEHHO
(150 M B MUHYTY), NOYTU TaK e MeaNeHHO NPou3BOAUT-
cs 1 06paTHbIV NogbeM. M3mepeHue ry6uHbl B 3 KM
3TUM CNOCOBOM OTHUMaET 3/4 Yaca. C nomMoLlbto axonoTa
TO K€ U3MEpPEHME MOXKHO NPOU3BECTH B HECKOJIbKO
CEKYH[ Ha NMOJIHOM Xo4y Kopabns, nosyyas npu aTom
pes3ynbTaTt HecpaBHEHHO 60J1e€ HAEXHbIN U TOYHbIN.
OwmnbKa B 3TUX UBMEPEHMSIX HE MPEBOCXOAUT YETBEPTH
MeTpa (A1s Yero NPOMEXYTKM BPEMEHU onpeaenstoTcs
€ To4HOCTbIO A0 3000-1 AONK CeKyHAbI).
Ecnu To4HOE namepeHune 60bLnX rMy6uH nmMeeT
Ba)XHOe 3Ha4YeHWe 415 HayKu oKeaHorpaduu, To
BO3MOXHOCTb GbICTPO, HAEXHO M TOYHO onpeae-
NATb rNy6UHY B MEJIKMX MecTax ABSeTCs CyLecT-
BEHHbIM MOACNOPbEM B MOpenIaBaHum, obecneyn-
Bas ero 6e30nacHoOCTb: 6arogaps aXonoTy CyaAHO

MOXET CMeNOo U BbICTPbIM XO40M NPUBAMKATLCS
K 6epery.

B COBpEMEHHEIX 3XOAOTAX IIPYMEHS-
I0TCSI HEe OOBIYHBIE 3BYKY, A YPE3BbI-
YAHO VHTEHCHUBHBIE YABTDA3BYKY,
HECABIIMBIE YEAOBEUECKVM YXOM,
C YOCTOTOM IIOPSIAKA HECKOABKUX
MMUAAVIOHOB KOAEOQHUI B CEKYHAY.
Taxme 3BYKM COBAQIOTCS KOASOAHU-

aMM KBAPLIEBOM ITAQCTMHKM (TIbe-
30KBAPLIQ), [IOMEIIEHHOY B BEICTPO-
TIEPEMEHHOE SAEKTPUYECKOE TTOAE.
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KyXKKAHME HACEKOMBIX

[oyeMy HaceKoMble HacTo U3AAt0T XKyHKallme 3BYKN?
B 60nbLWKMHCTBE C/ly4aeB Yy HUX BOBCE HE UMeETCS AN14
3TOr0 HUKaKMX 0COBbIX OPraHOB; Xy*KaHue, CrblLlu-
MOe TO/bKO Mpu nonete, 06yCNOBNIEHO NPOCTO TEM,
YTO, NIeTas, HaCeKoMble B3MaxnBaloT Kpbl/blLKaMK
HECKOJ/IbKO COTEH pa3 B CeKyHAy. KpblIbILWKO — 3TO Kose-
6nowanca nnacTMHKa, a Mbl 3HaeMm, 4YTo BCAKasa JOCTaTOYHO
yacTo (Yalwe 16 pa3 B cekyHay) Konebnioulasacs nnacTuH-
Ka NnopoXaaeT TOH onpeaeneHHon BbICOTbI.

Tenepb Bbl NOMMETE, KaKMM 06Pa30M yaanoch
y3HaTb, CKO/IbKO UMEHHO B3MaxoB AeflaeT

B CEKYHAY Mpu nosiete To UM MHOE HAaCEKOMOE.
[ns 3TOro AOCTaTO4HO NULIb ONPEeaennTb Mo
CJlyXy BbICOTY U3[JaBaeMoro HaceKomMbIM TOHa,
MOTOMY YTO KaXKAoOMy TOHY OTBeYaeT CBOS YacToTa KosiebGaHui.

C nomolwbto nynbl BpemeHu (mMasa 1, ¢. 19) yaanocb yCTaHOBUTD,
YTO YacToTa B3MaX0OB KPbIbEB Y KaX/A0ro HaCEKOMOro no4yTu He-
M3MEHHa; perynmpys nonet, HaCeKOMoe U3MEHSET NIULLb BENUYUHY
B3Maxa (aMmnautygy KonebaHui) U HaKJIOH KpblibeB, YAC0 B3Ma-
XOB B CEKYHJY YBENMYMBAETCS NNLb NOA BUAHUEM
xoJiofa. BoT no4yemy v ToH, U34aBaeMbl HACEKOMbIM

npun nonete, octTaeTcd HEUN3MEHHbIM...

HangeHo, Hanprmep, 4To KOMHaTHas Myxa (M3gatoLuas
npu nosieTe ToH F) genaet B cekyHay 352 B3Maxa Kpbl-
nblwKamu. LLimenb B3maxusaeT 220 pas B CEKYHAY.
Myena, n3patowasn ToH A, BBMaxmBaeT Kpbinbamu 440 pas
B CEKYHZY, Kora oHa IeTUT cBo60AHO, 1 Bcero 330 pa3s
(TOH B), Kora neTut HarpyxeHHas MeaoM. KyKu,
nopoxkaatoLiune npu nonete 6osee HU3KME TOHa,
OBWXKYT KPbUIbSIMU MEHEE NMPOBOPHO.

HanpotvB, KoMap AenaeT KpbliblWKamMK

500-600 KonebaHu B cekyHay. [Ans cpaBHe-

HWS 3aMETUM, YTO NPOMeIEp camoneTa aenaet

B CpeAHeM OK0J10 25 060pOTOB B CEKYHAY.
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=» CAYXOBBIE OOMOHBI

Ecnun Mbl novyemy-n1M60 BOo6Gpasnamn, YTo MCTOYHUK NErKOro Liyma
HaxoauTCs He BOIM3M Hac, a 3HAYUTENbHO Aasblie, TO 3BYK NoKa-
KEeTCs HaM ropasao rpomMye. MoaoGHbIe UANO3UK CyXa Cly4atoTcst

C HaMu [10BOJIbHO 4acCTO, Mbl TO/IbKO He BCceraa o6pallaemM Ha HUX
BHUMaHMe.

BOT AIOGOMBITHBIN CAYYAN, KOTOPLIA ONMCAA

B cBoe# JICUXOAOTHM» AMEPUKAHCKMUN YISHbIN
Y. AXxenmMmc:

“ OfHaXkabl NO34HO HOYbIO f CUAEeN U YuTan; BAPYr U3
BepxHen YacTu JoMa pa3fancs CTpallHbIv WyM, npe-
KpaTuics 1 3aTemM Yepe3 MUHYTY CHOBa BO30GHOBMIICS.
7 Bbllen B 3a/, YTO6bI NPUCYLLIATHCS K LYMY, HO OH TaM
He noBTopuics. Kak ToNbKO 9 ycrnen BepHyTbCs K cebe
B KOMHATY M CECTb 3@ KHWUIY, CHOBA MOAHS/ICA TPEBOX-
HbIW, CUNbHBIV LYM, TOYHO Nepes Havyanom 6ypu. OH ao-
Hocusca oToBclofy. KpaliHe BCTPEBOXKEHHBIN, 1 CHOBa
BbIlLEeN B 3a/1, U CHOBa LWYM NpeKpaTUICS.
BepHyBLUMCb BO BTOPOW pa3 K cebe B KOMHaTy, 5 BAPYr
OTKPbI1, YTO LWYM NPOU3BOAMIA CBOMM XParnom MasieHb-
Kas cobayka, cnaslias Ha nony!..
[Mpn 3TOM NtOBGOMBITHO TO, YTO Pa3 06Ha-
PYKMB UCTUHHYIO MPUYMHY LIYMA, 9 yXKe
He Mor, HECMOTPS Ha BCe YCUKs, BO3-
O0BHOBUTb MPEMKHIOK MIO3UIO. ,,

Q}

BepodTHO, YUTATEAb CMOXET IIPU-
TIOMHUTD ITOAOBHEIE X€ IIPVMEPHI
U3 CBOeU XM3HU. MHE CAyYAAOCH
HABAIOAATE UMX HEOAHOKPATHO.
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['Ae CTPEKOYET KY3HEUMK?

OY4eHb YacTo Mbl OLIMBOYHO ONpeaensieM He paccTosiHue, |7|
a HanpaBfieHWe, B KaKOM HaxoaMTCs 3BYy4alluii NpeamMeT.
Ywm (Y,, Y,) Halwu JOBONbHO XOPOLLO pas/iMyaloT, pas-

Aancs nv 3BYK BbicTpena (B,, B,) cnpaea unv cnesa ot
Hac.

Ho oHM YacTo 6eccusibHbI
onpenennTb NosioKeHue
MCTOYHMKa 3BYKa, €C/IN OH

HaxoauTcsa npamo Bnepeam

WK NO33a/1 Hac; BbICTpen,
npoun3BeaeHHbIN Brepeau,

HepeaKo CAbILMTCS KaK [0-
HeCLUIMMCs c3aaMu.
Mbl cOCOGHbLI B TaKKUX CNy-
Yyasix OTIn4YaThb N1llb — Mo
cuile 3ByKa — oTAalleHHbIn
BbICTPEN OT 6AMU3KOrO.

BOT onbIT, KOTOPbIM MOMKET HAC MHOFOMY
HayuuTb. locaaunTe Koro-H1eyab nocpeau
KOMHaTbl C 3aBi3aHHbIMU [Mla3aMu 1 No-
NnpocuTe ero CUAETb CNOKOMHO, HE MOBO-
payrBas ronoBbl. 3aTeM, B35B B PyKU ABE
MOHETBI, yaapsiruTe UMW OAHY O APYryto,
OCTaBasiCb BCE BPeMS B TOM OTBECHOM
NIOCKOCTH, KOTOpas pacceKaeT rosioBy Ba-
LLEro rocT monosiam, Mexay ero rinasamu.
[ycTb ncnbITyeMbIM NoNpooyeT yragatb
MECTO, A€ LLENKHYN MOHETbI.

Pesynsrat nosnyyaercsa npsiMo HeBePo-
ATHbIN: 3BYK NPON3BELEH B OAHOM Yy
KOMHaTbl, @ UCTbITYEMbIV YKa3blBaEeT Ha
COBEPLUEHHO MPOTUBOMOOMXKHYIO TOYKY!
Ecnu Bbl oTOMAETE OT YNOMSIHYTOM MIOCKO-
CTV CUMMETPUM FO/I0BbI B CTOPOHY, OLLIMG-
KW ByOyT YXe He TaK rpy6bl. 3To 1 Mo-
HATHO: Tenepb 3BYK B GNMxKanLLem yxe

! BaLLero rocts C/bllEeH HEMHOMO paHblue
1 rpomye, 6narogapsi 3TOMy UCMbITyEMbIN
MOXET OMNpesenuTb, OTKyAa UCXOAUT 3BYK.
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JTOT OMbIT O6BACHAET, MEXAY
NpPoYMM, MOYEMY TaK TPYAHO
3aMeTUTb CTPeKouyLle-
ro B TpaBe Ky3HeuuKa.
Pe3Kkuin 3BYK pasgaeTcs
B ABYX Luarax oT Bac,
cnpaBa OT JOPOXKKMK.
Bbl cMOTpuTe Tyaa, HO
HWYEro He BUAUTE:
3BYK JOHOCUTCA yKe
cnesa. [loBopaynBaeTe
rofioBy TyAa, HO 3BYK
y)Ke JOHOCUTCH U3 KaKoro-
HMOBYAb TpeTbero mecta. HYem
ObICTpee NoBopaynBaeTecCh
Bbl B CTOPOHY CTPEKOYYLEro

-

3BYKa, TeM MPOBOPHeEE COBEP-
LaloTCA 3TU MPbIXKKKU HEBUAN-
MOro My3blKaHTa. Ha camom
nene, ojHaKo, HaceKkomoe
CUAWUT HA OAHOM MecCTe; ero
U3YMUTENbHbIE MPbIXKKU —
naoj Ballero BOO6parKeHus,
cneacteve o6MaHa cnyxa.
OwunbKa B TOM, YTO Bbl NOBO-
payunBaeTe ronosy, nomMeLas
ee Mpu 3TOM KaK pas TakK, 4To
KY3HEYMK HaxoauTcsa B no-
CKOCTU CUMMETPUMK Ballen
rosioBbl. [1pn aTOM ycno-
BWW, KaK Mbl 3HaeM, JIErKo
oWMBUTbLCS B HanpaBieHUU
3BYKa: CTPEKOTaHNe Ky3He-
YuMKa pasaaeTcsa Bnepeau Bac,
HO Bbl MO OLWKNOKE OTHOCUTE
€ro B NPOTUBOMOJIOKHYIO
CTOPOHY.

OTcropd IPAKTUYECKUM BBIBOA: €CAU
XOTUTE OIIPEASAUTD, OTKYAQ AOHOCUT-
CS 3BYK KY3HEUMK, IIEHME KYKVIIKM
U TOMY ITOAODHBEIE OTACQAEHHEIE 3BY-
KI, HE TIOBOPAYVMBANTE AULIO HA 3BYK,
Q, HAMNPOTUB, OTBOPAYMBANTE ETO
B CTOPOHY. BIIpodeM, MBI 3TO U AEAd-
€M, KOTAQ, KOK TOBOPUTCS, HACTOPAXU-
BAEMCSL.
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=> Kypbesbl CAyXA

Korga mbl rpbi3em TBepAbIn cyxapb,
" <4 . Mbl CbIWKWM OMYLINTE - . .
3 . HbIA WyM, MEXIY TEM Haln = -
¢ CcoCeaM EfifiT Te e cyxapu 6e3-
° © 3aMeTHoro wyma. Kak yxutps- ‘
. 'fOTCFl OHW M36eraTtb 3TOr0 rpoxora?

°

[leno B TOM, 4YTO LIYyM 1 rpo- NPUHUMAETCA KaK NErkui lWym,
XOT CYLLECTBYIOT I1LLb HO TOT }Xe TPEeCK NpeBpaLlaeTcs
B HALLKX yLIax 1 Masno B rPOXOT, €C/IM A0XO4UT
6GECMNOKOAT YLIM HaLLIUX [0 CNyXOBOro HepBa
cocefien. KocTtn yepe- yepes TBEpaAble

na, KaK 1 Boo6- KOCTH Yepena.

e TBepble, BorT elle onbIT U3
ynpyrve tena, TOW e 06nacTu:
04Y€eHb X0po- 3aXKMUTE MexXay
IO NPoBOASAT 3y6amMu KONEYKO
3BYKM, a 3BYK - e KapMaHHbIX YacoB

B NIOTHOW cpe- W NJIOTHO 3aKpounTe
[le ycunmMBaetcst ylwu nanbLamu:
MHOrAa A0 YpesBbl- . BblycnbiuTe
YalHbIX pa3MepoB. TSXKenble yaa-
[oxoas go yxa pbl — TaK ycu-
yepes BO34yX, JIUTCS TUKaHbe
TPEecK cyxapsi BOC- 4yacos.

J1. BaH BeTxoBeH, OrN0XHYB, cnyLias, roOBOPST, Urpy Ha
posine, NpUcTaBuB K HEMY OJHUM KOHLLOM CBOIO TPOCTb,
[OPYrov KOHeL, KOTOPOW OH Aepxan y 3y60B. TOYHO TaK
Ke Te r1yxXue, y KOTOpbIX YLEeNeno BHyTPEHHEE YX0, MOTyT
TaHLUeBaTb MNoj My3blKy: 3BYKW OCTUTalOT UX CITyXOBbIX
HEPBOB Yepes Moj U KOCTHU.
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=» Uyaeca 4YpeBOBeEIIaHUSA

Cronb nopaatolne Hac Yyaeca, coBepluaemble YpeBoBeLlaTe-

NSIMU, OCHOBAHbI Ha TeX K€ 0COBEHHOCTSAX CyXa, O KOTOPbIX Mbl
6ecepoBanu Ha c. 312-315.

“ Ecnu KTo-HMGYAb XOAMT MO rPe6HI0 KPbILLK, — MULIET
npodeccop B. [amMMCoH, — TO rosoc ero BHyTpPX JoMa Npo-
M3BOAMT BrieyatieHne cnaboro wenota. 1o mepe Toro Kak
OH yansieTcs K Kpato 34aHus, Wwenot Bce cnabeet. Ecnun mbl
CUAMM B KaKOM-HWOYAb KOMHAaTE JOMa, TO Hallle YXO HU4Yero
He MOXET HaM CKa3aTb OTHOCUTE/IbHO HanpaBaeHUs 3BYKa
M pacCTosiHMSA roBopsLwero anua. Ho no M3MeHeH1to
rosioca Hall pa3yM BblBEET 3aK/I04eHWe, YTO roBopsiliee
JINL0 yAanseTcs oT Hac. ECu e caMbli FON10C CKaXKeT
HaM, 4To ob6nagaTesb ero ABUKETCS MO Kpblle, TO Mbl
JIErKO NOBEPUM 3TOMY 3asiBfieHMI0. Ecnun 6bl, HaKOHeELL,
KTO-N1M6O0 CTasl pa3roBapmBathb C 3TUM JINLLOM, BYATO Gbl
HaxoASLWMMCS CHaPYKK, U NoJly4an OCMbICIEHHbIE OTBE-
Tbl, TO MIKO3MS Nony4anach 6bl NOMHas
TaKoBbI YC/I0BUS, NMPKU KOTOPbIX EMCTBYET YpeBOBeELla-
Tenb. Korga ovyepeab roBOpUTb AOXOAUT 0 YesloBEKa
Ha Kpbllle, YpeBoBeLaTesb cnabo 60pMoYeT; Koraa
e ovyepeab AOXOAUT A0 HEro, OH rOBOPUT
MOJIHbIM, YACTbIM FOJIOCOM, YTOObI OTTEHUTH
KOHTPACT ¢ Apyrum rosiocom. CogepxaHue ero
3amMeYaHui 1 OTBETOB €ro MHMMOro cobeces-
HUKa YCUNMBaET UO3UI0. EAMHCTBEHHbIM

(e X2)

.f‘- il \
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¢/1abbIM MYHKTOM B 3TOM 06MaHe MOr/10 Obl OKa3aTbCs TO
06CTOATENLCTBO, HTO MHUMbIM FO10C NMLLA, HAaxoA4sLLerocs
CHapy*u, GaKTUYECKM UCXOAUT OT YeslOBEKA Ha CLEHE, TO
€CTb MMEET NIOXKHOE HamnpaBfiEHHE.

Cnepfyer ele 3aMeTUTb, YTO Ha3BaHWe «ipeBoBeLLaTeb»
ABNSAETCA Henoaxoaalwmm. YpeBoBellaTenb AOMKEH CKPbI-
BaTb OT CBOMX clyllaTesien ToT GaKT, YTo Koraa oyepeib
[10XOAMUT 10 MHUMOTrO NapTHepa, OH B IENCTBUTENbHOCTH
rOBOPUT caM. [151 3TOM LieSiv OH NoJIb3YeTCs pasnny-
HbIMK ynoBKamMu. C MOMOLLbIO BCAKOro poAa *eCcToB OH
cTapaeTtcs 0TB/1e4Yb BHUMaHWUeE cnyliaTenen ot cebs.
CKNoHSCb HABOK M AeprKa PYKY Y yxa, Kak 6yaTo npu-
C/YLIMBAsiCb, OH CTPEMUTCS MO BO3MOXKHOCTU CNpsTaTh
CcBOM ry6bl. Korga oH He MOXET cnpsATaTh CBOEro 1uua,
TO CTapaeTcs Aenatb fiMllb caMble HEO6X0ANUMbIE ABU-
eHUs rybamu. IToOMy NoMoraeT To 06CTOATENLCTBO,

YTO YacTo TPebyeTCs NULLb HEACHBIW, CNabbli LWEenoT.
[BuWXeHns ry6 CKpbIBalOTCA TaK XOPOLUO, YTO HEKO-
TOpble N0AN AyMatoT, 6YATO rosoc apTUCTa BbIXOAUT
OTKyAa-TO M3 ry6uHbI €ero Tena, oTcloga Ha3BaHue —
ypeBoBeLllaTeb.

UTaK, MHMMble Yyaeca YpeBOBeLLaHUS BCELIeNI0 OCHO-
BaHbl INLLb HA TOM, YTO Mbl HE B COCTOSIHUWU B TOYHOCTH
onpenenaTb HA HanpaB/ieHWe 3BYKa, HX PACCTOSIHUE 10
3By4aulero Tena. B 06bl4HOM 06CTaHOBKE Mbl JOCTUTAeEM
3TOr0 NULLb NPUGIU3UTENIBHO, HO AOCTATOYHO NOCTABUTb
Hac B HE COBCEM 06bI4YHbIE YC/I0BUS BOCMIPUATHSA 3BYKa —
U Mbl y3Ke noagaemcs cambiM rpyGbiM oLiMGKam B onpeje-
NIEHUN UCTOYHMKA 3BYKa. Habntoaas cam YpeBoBeLLATENS,
1 He MOT NPEeOAONETb UINIO3MMU, XOTS XOPOLLO NMOHUMa,

B YeM 3/[1ecCb J1eno.
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=> 3aKAOYEH e

[oporow yntatens! BoT 1 3a-
KpbITa NocneaHss cTpaHuLua
«3aHMMaTEeNbHON PU3UKK», NPU-
Ha[erallen nepy reHnanbHoro
9. N. NepenbmaHa. Hageemcs,
NMPOYUTaAHHbIE CTPOKM OKa3a-
JINCb MONE3HBbIMKU U NPOBYANIU
MHTEPEC K TaKOW MHOrorpaHHom
M CNOXXHOWM HayKe, Kak duaunKa.
Ecnu e 4T0-TO OKa3anochb He a0
KOHLL@a MOHSATLIM UK HE YBNIEKIIO
C NepBoro pasa, 3aKpowTe KHUIy
W CNYCTS KaKoe-To BPeMS CHOBa
BEPHUTECH B MUP QUSKKW.

He ctapanTecb NOCTUYb CMbICA
GU3MYECKUX TalH B OAMHOYKY.
3Ta KHUra 3amevyaTenibHo
nogonaeTt Ans YTeHUS B CEMEN-
HOM Kpyry. Paszbupas BMecTe
C 1ETbMU TOHKOCTHK pU3unye-
CKMUX GOKyCOB, HEObbIYHbIE
cBoncTBa GU3MYECKUX BESN-
YUH, pOAUTENM NOMOTYT AETAM
NPUOGLLUTLCH K PU3NYECKOoM
HayKe, NPOBECTU Bpems Bece-
J10 1 C NOJIb30MN.

flkoB lNepenbmaH obnagan
YAWBWUTENbHbIM TaNaHTOM:
caMble CNOXKHble 3aKOHOMEp-
HOCTMW OH CMOT nepeaaTb Yepes
NOHATHbIE MPUMEPLI, HANTH
NpaKTU4ecKoe NpUMeHeHUe
abCTpaKTHbIM MOHATUAM,
npeBpaTUTb CYXOM A3bIK HAYKK
B XXMBO€, 06pa3Hoe U AOCTYn-
HOe NoBeCTBOBaHME, OT KOTO-
pPOro HEBO3MOXHO OTOPBATbLCS.
Mo o6pa3oBaHuIo NecoBos, OH
yMen BUAETb B HayKax To, YTO

[JOCTYMHO JaneKo He Kaxaomy
npodeccopy: NnapagoKcanbHoe,
Heobbl4HOE, MHTEePecHoe ANs
HenoaroToBAEHHOro YenoBekKa.
AlkoBa McnaopoBuya cunTaoT
BblJalOWMMCS Nonynsapm3aro-
POM W OCHOBOIMOIOXHUKOM 3a-
HUMaTeNIbHOM HayKK. 3a 3TUMH
C/I0BaMU CKPbIBAIOTCS UCKPEH-
HAS yB/IEYEHHOCTb CBOUM fe-
JIOM, TMOKUI yM M NoTpsicatoLlas
3pyauuns. JoctatouyHo CKasartb,
yTo 6ubnunoteka A. U. Mepenb-
MaHa, cobupaemas Ha NpoTs-
YEHWUU fecaTuneTui, BKaYana
6onee 10 000 KHUI Ha HECKOSb-
KnX a3blKax!

MCKpeHHee yBieveHue npea-
METOM — OAIMH U3 CEKPETOB
ycnexa 3aHMMaTebHbIX HayK
AxkoBa Mcupgoposuya. OH ymen
YAMBWUTb YnTaTens, 3aBnagetb
BHMMaHWeM ayautopuu, 6es
COMHeHMUs, obnagan nucatenb-
CKWM TaflaHTOM.

«Ecnu ata KHura noéyauna
enaHue nobnunxKe nosHa-
KOMUTbCS C HEOOBATHOM
061acTblo TOM HayKK, OTKyaa
noyepnHyTa 3Ta necrpas
rOpcTb NPOCTENLINX CBEAEHUN,
TO 3ajaya aBTopa BbINOJHEHA,
Lenb JOCTUIHYTa, U C YyBCTBOM
YAOBNETBOPEHNSA OH CTABUT
NOCNeAHIo TOYKY Nocse cnoBa
,KOHeL“», — TaKUMKU cnoBaMm
7. W. NepenbmaH 3aKkaH4yMBan
Kakgoe nsgaHue «3aHuma-
TENbHON GUBUKU».
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