Dn3nMKka—3TO UHTEpPECHO!

o'
=

=

|

AnekcaHap AMutpues

KaK noHATH
CNOXHblIe 33aKOHbI

100

NPOCTbIX

N yBNEKATEeNbHbIX
OMbITOB

1A neTen )
N UX poauTenen




Annotation

B KHure cobpaHbl CTO TMPOCTBHIX, 3a0aBHbIX W 3(GHEKTHBIX OIbITOB,
TIO3BOJISIIOIINX OOBSICHUTH eTSM, KaK YCTPOeH MHP BOKPYT Hac. [JoXomuuBo U
yB/IeKaTe/IbHO aBTOP PacCKa3biBaeT O MHOTUX MPUBBIYHBIX BellaX, KOTOpPbIe Hac
OKPY>KalOT W BeAyT cebsg Mo 3akoHaM GHU3MKW. Bce OMBITBI aBTOP JIMUHO
npoziesian cam, OOJBIIMHCTBO cdoTorpadupoBas, a MHOroe — TIpUAyMaa U
ucrbITan. Jlesast onbIThl BMECTe C JIeTbMU, Tarnbl U MaMbl He TOJILKO TIO/TyYar
paiocTb OT O00OIleHuss, HO U cyMeloT ybeauTh cebss W CBoUX [JeTeid B
CTIpaBeI/TMBOCTH Halllero JeBu3a — «Du3rKa — 3To MoTpsicarolje MHTEPEeCHO!».
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Anekca”ap Amurpuesn

Kak MoHATH C/10)KHbIEe 3aKOHbI (pu3uku. 100

MPOCTHIX M YB/IeKaTe/IbHbIX ONBITOB /|/ifl
AeTed U MX pojuTesieu

Moemy nane, Cmanucnagy Bbopucosuuy /Imumpuesy,
npususwemy a00068b K  OKpyxcaimowemy — mupy U
nomoeaswemy 8 co30aHuu 3mol KHU2U, NOC8AWaro.

«Poguncsas B 1961 romy. DTO Trof, KOTOpbIM BBEpX HOraMu
yuTaeTcs Tak ke (morpoOyiiTe)! Poavics MameHbKUM U [JOXJIEHbKUM,
TI0TOM [IO/IT0 3aHUMAJICA CIIOPTOM U BOCIIUTHIBAN Xapakrep. [losatomy
TIPUBBIK OTHOCHUTBCS K YKU3HU CITIOKOWHO U C FOMOPOM.

[Monyuun Bbiciiee obpa3oBanue B MBTY um. H.3. baymana
(kubepHeTWKa) ¥ BTOpOe — B MaHUECTEePCKOM YHHBEpPCUTETe
(coumonorus). Belyunn aHIIMACKWH, OTIIMGOBA €ero B aHTJIMHACKUX
oO1exuTusix. Bolyunn vcraHckui u otiuiidoBan ero, paborasi Ha
crpoiikax B KyspHaBake, Mekcuka. [lo pabore u u3 uHTepeca
o0be3aun Bech Mup, oT Kutas u Xabaposcka fjo I'autu u Kybsl, oT 65
rnapasie Ha cesepe g0 Tpomuvka Paka Ha rore. BeipacTun gBOUX
JleTerd U CTa/l TPWXKAbI AefylIKoW. [lonan mox KpyllieHUe COBETCKOU
umnepud. Paboran BoguTesneM, MpOJABIIOM IMBa, TperofiaBaTesieM,
IUVIMTOYHUKOM,  WH)XEHepOM,  TeJIOXpaHuTe/ieM, [epeBOAUYUKOM,
peZlakTopoM, KypPHa/IMCTOM, JUKTOPOM Ha Te/leBUJEHWU... U MHOIO
keM emje. Ceiiuac paboTaro B CaMOMl KpYTOM KOMITbIOTEPHOM



kKommanuy IBM, y4uacTBYIO B KPYITHBIX ITPOEKTaX M0 WH(MOPMAaTH3aINN
Poccuu. Hareuatan Gosiee crta paboT, HayYHbIX U >KYPHA/IHUCTCKUX.
O6oaro Takc, JomiaZiel W Pa3HbIX 3BEpIOINIEK, TY/ISTh IO JIecy,
TUIaBaTh B Mope... VI camoe riaBHOe: eciid Obl He MOSI Teprie/TuBast
»keHa JIroaMuma, 3TOM KHIDKKY Obl He ObIIO».

AnekcaHop /Imumpues

YBaxkaemsle poauTesn!

Henanu mu BBl KOTAA-HUOY/L B IeTCTBE OMbIThI? HaBepHOe, MalbUMKU UTO-
HUOY/b MO/KUTAU, a 1IeBOUKU, CKOpee BCero, MpakKTUUeCKHu HUUEero fiesiaTh He
nipoboBam.

Ho oka3biBaeTcsi, UTO Ha CaMOUl OOLIKHOBEHHOW KyXHe MOXKHO YBUZETb
BMecTe ¢ pebeHkoM TAKOE... I'aakTHKy B CTakaHe BO/bI, BO3/YIIIHbIE TIOTOKU
1 pa3Hoobpa3sHble Gu3nyeckue CUIbl — Bce OyKBaibHO 1o/ pykoit! U ogHO feno,
yC/BILIaTh WY [POYMTaTb, U COBCEM [pyroe — COTBOPUTb caMoMy. A camoe
IJIaBHOe, Hallla KHMIra HalnvcaHa TaK J0X0AYMBO, YTO IOHATH U 3alIOMHUTD
BCe CMOXKEeT Jja)Ke MATU/IETHUH pefeHoK.



IIpeguc/ioBue aBTOpa




Mou poporue yuraresim!

§1 3Haro, MHOTMe U3 Bac AymaroT: Oo)ke MOM, Kakas TOCKa, 3T HayKH...
C/10)KHBIe 3aKOHBI, 3ayMHble (hOPMYJIbI, HETIOHSITHBIE C/10Ba. OAHU BBIHEC/IH 3TO
YyBCTBO U3 LLKOJIbL, PYTHAe TOJIbKO HAYMHAIOT 3TO UyBCTBOBATh.

[Touemy >xe s oberiato, uto (hr3MKa — ITO UHTEpecHO? [la MOTOMY, UTO 3TO
rorpsicarollie uHTepecHo! Benb Kak Ipousoliia 3Ta Hayka? JIrogu cMoTpesy,
Kak OeryT o0siaka, Kak CBeTAT 3Be3/bl, KaK TOPST Jjieca, PeKU MPOPBIBAIOT FOPHbIe
3aBaJibl, KaK I'peeT COJIHLIe U pacTeT TpaBa, — U 3a/laBajiu cebe BOTIPOCHI.

[TOYEMY? — 3T0 m1aBHBIM BOMPOC, Tep3aBLIMK Ye/l0BeKa MHOTHe ThICSYU
net. VI BOT pa3Bu/ach 1ieJiasi HayKa /sl TOro, YTOObl OTBETUTh Ha HUX. Hayka-To
pa3BuU/Iach, /la OTOpBajgach OT Jitoflel U yIiia B 3ao0/auHbie BbICOThL. U cHOBa
yesioBeK (0OBIUHBIN, HOPMaJTbHBIN UeI0BeK) He MOXKeT OTBETUTb Ha BOMPOCHI 00
OKpY’KarollleM ero Mupe.

[IpoBepum! Ilouemy, Korga CMOTPHILE Uepe3 KpacHOe CTEeKJ/IO Ha 3e/IeHYI0
TPaBy, OHA Ka)keTcst yepHOU? [loueMy B >kapkuii ZieHb 00/iaka CBepXy KyZpsiBble,
a CHU3Yy — BCe CJIOBHO HOXXOM OTpe3aHHble Ha OJHOW M TOM ke BbicoTe? [louemy
3Be3/pl MepLaroT (a muiaHeTel — HeT)? [louemy cTpena He JIETUT XBOCTOM
Briepe/? [Touemy 3a camosnetom B HebGe TsHeTcsi Oenbiii xBocT? Hy?! Heyxenu
He 3HaeTre? Benb /7151 3TOr0 He HY>KHBI (HOPMY/Ibl UM MyZApeHbie 00bICHEHUS.
CMmenio 3asiB/IsAl0: BCe 3TO MOXKeT TMOHSTb W 3allOMHUTH Ja)Ke MSATUIeTHUN
pebeHok. [IpocTo Ha/jo eMy pacckasaTh JOXOAUUBO.

Bot 06 3TOM — MOsi KHuTa. Briepe!



IIpegBapuTe/IbHbIE MOSACHEHUA

Oxpykaroluii HaC MUp He uMeeT TpaHul]l. He ObiBaeT Tak, uTOOBbI OZHO
siBjieHWe ObLIO0 OT/lesIeHo OT Apyrux. TOK, TeKyliuii 1o MpoBo/iaM, 3eMJie, /1ePeBy
UMM MeTajuly, WIK [bIM, BbUIETAIOIIMM K HebecaM Hu3 TPyObI, TMPsSIMO WU
KOJIbLIAMU, W/IM CJief, 32 MOTOPHOM JIOAKOM MO BOJe — BCe MOAUYUHSIeTCS CBOUM
3akoHaM. OOBIUHBIN PEUHOM MOTOK «COZEP)KUT B cebe» Oe3HY 3aKOHOB — 3/1eCh
A Te, UTO OIUCHIBAIOT I[MOBEPXHOCTHOE HaTsSKeHue, W Te, UTO OIMUCHIBAIOT
a’po/lMHaMUUeCKUe SIBJIeHUsI, W 3aKOH TArOTeHus (peka BCe-TaKU UWMeeT
CKJIOHHOCTb Te€Ub BHU3, HE TaK JIM?), U TH/IpaB/vKa, U JUHAMUKa... [lo3ToMy s
He Oyzay KinaccuuIMpoBaTh sIB/IeHUs TIPUPO/IbI, PA3/e/iATh UX M0 CreljiaabHbIM
I/IaBaM.

Kuura sta OyzmeT rocTpoeHa W3 OTZAE/NbHBIX Ma/IeHbKHMX pacCKa3oB, TakK
yTOOBI 3a Ka)KJbIM MOBOPOTOM, KaK U B YKHU3HU, MOETr0 UWTaTesIs MofCTeperania
HEeOXXUJaHHOCTb. KHUT'Y 3Ty MOXHO UMTAaTh C CeperHbl, C «XBOCTa», 8 MOKHO U
1Mo TopsiAKy. IylaBHOe, uTOOBI MaMbl M Maribl, CTapiide OpaTbs W CeCTPHI
y4aCTBOBA/IM B OIbITaX, YMTa/IM KHUTY BMeCTe C JeTbMHU, 00Ijannch ¢ HUMU. B
KOHIIe KOHI[OB, UMEHHO 3TO 00lijeHre 1 yUuT pebeHKa MOHUMaTh MHUP.

OOb11jee MOCTpOeHMEe PACCKA3UKOB 51 Oyay CTaparbCsi CfiesiaTb OMHAKOBBIM:
MPOCTOM OMBIT WIKU OMNUCaHUEe SIBJEHUS, BCEM XOPOIIO 3HAKOMOTIO, TMOSICHEHUS,
PUCYHKH. [I7151 MOUX OITBITOB He TTOHAZI00STCS C/IOKHBIe TIPUOOPHI UM BellleCTBa.
Conb, caxap, 3e/ieHKa, KycOueK BepeBKH, OODBIBOK Ta3eTbl. Kak ToBOpSIT
BOCTOYHbBIE MYZIpelLlbl — BeCh MUP 3aK/IFOUeH B Kariie Bofpl. S obsizaTesnibHO Oymy
JlaBaThb OOBSICHEHUE OIlbITa, TOUeMYy IPOMCXOAMT TO WIM WHOe siBjieHHe. Bce
OTBITHI a6COMOTHO Ge301acHbl, 6e3 B3pLIBOB, OTHSI U/ OTPABJISIOLIHX BeIIeCTB.
Kcrosb3yeM TOJIBKO TO, UTO ObIBaeT B IIKadax Ha KaXKJOW KyxHe. Bce OIMbITHI s
npoziesian cam, OGonblIMHCTBO ¢oTrorpadupoBan. [losTomy yBepeH, UTO OHHU
I10/1y4aTcs.

[eno B TOM, UTO OUeHb MHOTHEe aBTOPhI IepereyaTrbiBaloT W3 U3LAHUA B
W3/laHue OIIbIThI, KOTOPhle ObUTM ormucaHbl eije B KoHIle XIX (!) Beka B KHUTe
«Tom Tut» (mepeBog, ¢ dpaHiy3ckoro). YacTb 5TUX OMBITOB BK/IHOUW/IM B CBOU
kaurud . TlepenbmMan u M. Tepiie3oH. OTo ObIIM  BeMKWE JHOMU U
TIOMY/ISIpU3aToOPbl, HU3KWIM UM TOK/I0H. OfHaKo B Oosiee TO3JHUX U3[AHUSIX Te,
KTO [epereyaTrbiBa/l OMUCAaHUA OINbITOB, 3aUacTyl0 CaMH UX He TIpOjeJ/ibIBajiu.
Harnprmep, «mysnbBepr3aTOp M3 COJTIOMUHKW» — CTAPUHHEUIIUU OIIbIT 10 3aKOHY
BepHy/, a BOT morpoOyiTe ero MOBTOPUTh, B TPeX C/IydasX W3 4YeTbIpex
HUYero He Moay4yuTCA. H BK/IIOUWI B KHUTY HEKOTOpPbIe M3 3THUX OIBLITOB, eCJU



OHM KpacCuBble WIM MPOCTO MHe O4YeHb HpaBATCSA. S1 paccKaxy O MHOTUX
TIPUBBLIUHBIX BeIljaX, KOTOPbIe OKPY>KAIOT Hac U BeAyT cebst Mo 3akoOHaM (DU3UKHU.
Bce ombIThl 51 IMUHO MPOZeaa caM, KOe-uTo B35/l Y APYTMX YMHBIX JtOflel, a
MHOroe — TpuJymMan W WCIbITaa. [lymato, jydilile BCero, eCjid MaMbl M Tiaribl
BMeCTe C JeTbMH OyAyT JenaTh ONbITEL. Beab Hayka HayKoi, a IJIaBHOe —
Pa/ioCThb 0011[eHHUs C O/IM3KUMU JIFOIBMU U JIPY3bsiMU. 1 HafleroCh, UTO MOsI KHUTa
JIOCTaBUT BaM, MOW UMTaTe/b, XOTs Obl HECKOIBKO Pa/IOCTHBIX MUHYT OOIIeHUS
CO CBOMMHU JIEThMH.
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Kak gepeBo nbet?

Jns onbITa HaM MOTPeOYIOTCA: CTapasi raseTa, YaiiHasi JIOXKKa,
O/rofieuKo, CIIMUKa Wi JlepeBsiHHas 3y0OUrCTKa, 3e/1eHKa.

3alyMbIBa/IMCb JIM Bbl HaJ TIPOCTBIM BOMPOCOM: KaKUM 3TO TaKUM
3ara/IouHbIM 00pa3oM Bofla U3 3eMJIM TIOMa/laeT Ha CaMblii Bepx fepeBa? Benb
JIePEeBbsI eCTh TOf, CTO MEeTPOB BBICOTHL. EC/M y TpPUALIATUMETPOBOM Oepe3bl B
BeCEHHIOH0 MOPYy Cpe3aTh BeTOUKY Ha CaMOM BepXY, U3 Hee 3akariaeT cok! Mexay
TeM BHYTPH Oepe3bl HET HU JABIKYILUXCS YacTel, HU HaCOCOB, HU Jla)Ke JIETKHUX,
KOTOpble BTATWBaMU Obl B ceOs BO3AyX W MoAHWUMANM BofAy. [la u oHU OBbI He
CTIpaBUIMCh — Mbl JKe 3HaeM, UTO, CO3/jaBasi pa3peXXeHue BO3/yXa, HeJb3s
TIOJTHATH BOAY OOJbIIIe ueM [PIMEpHO Ha /IeCATh MeTDOB.

§

I
Kak >ke Bce-Taku JiepeBo MbeT? Kak wu3-miof 3eMM Boja TOTafiaeT Ha

camblii BepxX CTOMeTHUX [Jy0OoB, KOpabe/lbHBIX COCeH, TMUPaMU/aTbHbBIX
KunaprcoB? EcTb B mpypojie Cuiibl, KOTOPble He3aMeTHbI 171a3y. Cu/bl 3TH OUeHb
cnabeHbkue Ha TiepBbidi B3rsiA. Kasamock Obl, OHM BaXkKHbI /ISl TIBITMHOK,
MypaBbeB U MoIlIeK. TeM He MeHee 3TH CUJIbI B/IUSIIOT Ha OTPOMHO€E KOJIMYeCTBO
TIPOL[eCCOB B TIPHMPOZie, B TOM umMC/ie Ha paboTy Bcex BHYTPEHHUX OpPraHOB
yesioBeKa. VM Mbl cTanKyMBaeMcsi C HUIMU KaXKZblM [1eHb, He 3aMeyasi UX T0JIe3HOU
— a MHOT/Ia Pa3pyIIXTeIbHOM — pabOThI UK He 3a/[yMbIBasiCh O Hell.

[TpoBeseM mpocCTOM 3KCriepuMeHT. Bo3pMuTe cTapyro raseTy, 4aiiHyrO
JIOXKY, CIIMUKY U 3e/IeHKY (Ty, KOTOPOM MaKyT ljapanuHbl). ['a3eTa oueHb Ba)KHa
B HallleM 3KcriepuMmeHTe. Ee Ha/lo MOMOXKUTE Ha CTOM (TIpeiBapuTeIbHO CHSIB CO
cTona ckarepthb). Eciu 3TOro He czenath, TO 00si3aTe/IbHO CTOJ OyzieT 3assinaH
3e/leHKOM MU MaMa OTOepeT y Bac 3Ty 3ameuarenbHYI0 KHUTY. Ha raszety Hajjo




TIOJIOXKUTh JIOXKEeUKy (ee jierue TOTOM OTMbITh) WM Osmtofeuko. KarHuTe B
JIOXKeUKy WU O/tofieuko HeOOMbIIy0 Karlylko 3e/ieHKU. Terepb TeM KOHIIOM
CMIUUKY, Ha KOTOPbIM He Hama3aHa Cepa, aKKypaTHO KOCHUTeChb TOBEPXHOCTH
Karu. [lep)KuTe CIIMUKY BePTHUKAIbHO, TaK UTOOBI OHAa Kacajaach MOBEPXHOCTH
Karlid TOMbKO CBOMM TOPLIOM. KOCHYBIIHMCH, TIOZIEPXKUTe CITUUKY TaK HEKOTOpPOe
BpeMsi, MUHYTKY-ApPYyTyi0. Bbl yBUIUTE, UTO 3e/ieHKa OyneT Me/l/ieHHO T0JI3TH T10
CIIUKe BBepX, Oosiblile BCero Io yriaaM, MeHbllle B cepefjuHe ee cTOpoH. Uepe3
rapy MUHYT OT/le/ibHble JIMHUW MOTYT TIOJHSITHCSI Ha CAaHTUMETP, a TO U Oosbiiie.

Ha ¢oTo BHMHO, KaK IO Majouke «B300panach» >KUAKOCTb, IOUTH 0
nosioBuHbl. Ha ¢oTO si ToKasan TOT >Ke OMbIT C JiePeBSIHHON 3yOOunCTKOM,
00/I0MaHHOU Ha KOHUMKe. Terepb MOXKHO CTIMUKY BLIKWHYTH B TIOMOMHOE BeJpo,
a JIOKKy U Omrofiie — MOMBITh TIOf, CTpyel XOJOAHOM BOAbI ¢ MbLioM. Hano
TONBKO TIOMHUTb, UTO 3e/IeHKa — CWIbHEWIINA KpacuTejlb U MBITb BCe Haj0
OBbICTpO, a TO 3aKpacuTe paKOBUHY.

Mbl [0Ka3alu HalllUM OMbITOM, YTO JiepeBO, [ake MepTBOe, CIO0COOHO
«TIOJTHUMAThb» XXKUIKOCTU Ha OTpe/ie/ieHHY 0 BbIcOTy. OKa3bIBaeTcsi, eCTh 0CO0bIe
CWJIbI, KOTOPbIE 3aCTaBJISIOT XKUAKOCTh MOJAHUMAThCS BBEPX M0 y3KOW TPyOOuke
WU 11le/IKe B MaTepuasie. 3aKOH B 1[e/ioM (DOpMy/UpyeTcsi oueHb TMPOCTO: YeM
TOHBIIIe TPyOOUKa, TeM BbIllle (/asbllle) MPOJBUHETCS >KUAKOCTb. U erle: uem
MeHee Bsi3Kasi XKU/IKOCTb, TeM TaKyKe Bbillle (Za/ibliie) OHa MpofBuHeTcs. (31ech
peub U/IeT TOMBbKO O TeX >KUKOCTSIX, KOTOpble CMauuBalOT MOBEPXHOCTb, HO 00
9TOM 51 pacCKaxy mo3ke.) Tak uTo B [BYyX OAMHAKOBBIX TPyOOUKaxX CIUPT
TIDO/IBUHETCSI BbIIlIe BOJbI, @ B /IByX pa3HbIX TPyOOuKax CIUPT TOJHUMETCS
BBIILIE B TOU, KOTOPast 3;>Ke.

Kak rosaTBep/uTh, UTO MPO/[BKEHUE JKUAKOCTU 3aBUCUT OT ee BSI3KOCTU?
OueHb TPOCTO: COMPT MeHee BsSI3KWM, yeM Bofia. HamouuTe pyKu OOBIUHOM
Bojioi. Terepb Ha B/@XHYIO J/a/J0Hb (EC/M He >KanKo) KAarHUTe UyTb-UyTh
3e/IeHKH (3TO pacTBOp OpW/ITMAHTOBOM 3e/leHU Ha CIIUPTY). Bbl yBUWTE, Kak BO
BCe CTOPOHBI pa30eryTcsi 0 MUKPOMODII[MHKAM KOXKU 3ejieHble Jyuuku. [laxke
eC/I TIPOCTO TIPOBECTU TIPOOKOM OT (pylaKOHUYMKa M0 BIAYKHOW J1a/[OHU, TO BEI
yBU/IUTE, KaK TMPOCTyMaeT PHUCYHOK (TOT cCaMblid, MO KOTOPOMY OIO3HAIOT
npectynHuka). CIIUPT BbITECHSIET BOJy M3 TOHKUX MUKDOMOPIIIMHOK KOXKU U
pa3beraeTtcsi 110 HUM T10/], IeliCTBeM 3aKOHOB (hH3UKH.

B cTBosie JepeBa K/IeTKU JIpeBeCHMHbI 00pa3yrOT TOHYaMiliMe TPyOOuKH,
KaHaslbl, 10 KOTOPBIM 3a CUeT KalWUISPHBIX CU/ (KarmWwiIsip — 3TO M0-HAyYHOMY
TaK Ha3bIBaeTCs TOHKas TpPyOOuka) BoJla TOAHUMAETCS Ha BBICOTY TOpasfo
OoJIbIITYI0, YeM MOXKET MOAHATh aTMOoC(epHoe AaBneHre. Tonbko TPyOOUKHU 3TU
BIIPaB/ly OUeHb TOHKUe. BOT Tak JiepeBo U MbeT BOJY W3-T10/]] 3eM/Iu!



ITpakmuueckutii cogem: Ko20a y 8ac, Mol uumamenb, Oyoym
bpamb aHanu3z Kposu u3 naabyd, He nyaaitimecb, d BHUMAMEAbHO
npocinedume, umo Oenaem epau. Ilocie mo2o Kak Ha hogepxHOCMU
nanbya nosieUMCs Kaneibka Kpoeu, ee KOCHYmCsl CMeK/AsHHOU
mpy6oukoti. Kpoeb — ocudkocmb. OHa cama nooHumMemcsi Nno
mpybouke 6e3 ecsikoeo Hacoca. Ho mbl-mo 3Haem, noueMy mak
npoucxooum!



2
KNAKOCTD )XUAKOCTH PO3Hb

JIns ombITa HaM MOTPeOYyHOTCsA: ABa O/IOIA, MOACOTHEUHOE
Mac/i0, MbUIbHBIN pacTBOP, CITMUKA W/IM KapaH/alll.

B npegwigyiieM orbiTe s CKasajl, 4TO IIOJAHMMAIOTCS BBEpX He BCe
JKAJIKOCTH, a TOJbKO Te, UTO CMauWBalOT MOBEPXHOCTU. [leWCTBUTE/IbHO, €CTh
pa3Hble TUIbI KUAKOCTU U €CTh pa3Hble THUIIbI TTOBepxHOCTer. UTOObI yBU/ETD,
KaK OTJIMYAKTCS >XUJKOCTH, MPOBEJeM TPOCTOM SKCrepuMeHT. Bo3bMem /Ba
6nroaiia. BeIMoeM MX UMCTO C MBLJIOM M, TIIATeIbHO IIPOITOTIOCKAB, BBITPEM
Hacyxo. Temepp JoctaHeM OyTbUIKY C TIO[CO/HEYHBIM MacjioM U ellle
TPUrOTOBUM MBLUIbHBIM pPAacTBOP. MBUIbHBIM pAacTBOP CAenaTb OUeHb MPOCTO:
TIOMOTe PYKHM C MBLJIOM HaJ YalllkOl — BOjia, UTO TaM cobepeTcsi, HaM BITIOJIHE
roautcs. Ecimu Tonbko 310 0611 He OUEHD rpsi3Hbie pyku. [To-gpyromy MoxKHO
[IPUTOTOBUTH PAaCTBOP ellje IMPOoLle: UyTb-UyTh CTUPA/JbLHOIO IOPOILKA WU
YKUIKOCTHU [I7Is1 MBIThSI TTOCYZIbI I00aBUTH B UAIIIKYy C BOZOM.

Terrepp oOMakHeM CIHUUKY WM KapaHZall B TOACOTHEYHOe Macjio |
aKKypaTHO KarmHeM Ha Ostofte karutto. Ha gpyroe Osirofille KarHeM Karuio
MBUIBHOT'O pacTBopa. Terepsr BHUMaTe/JIbHO PaCCMOTPUTE, KaK OT/IMYAOTCH 3TU
Karwiy. [1omyunTcsd mpyuMepHo TO, UTO S HAPUCOBAJI.

KAMAW HA NOBEPXHOCTH

KAMIMM HA NOBEFXHOCTH KAMNA «CTOMT TOPEOM =

o LoD\

P - L i1

MEINEHLIF PACTROP MACND

Ara, AyMdeM MblI! HOCKOJ'Ibe MbI KdlldJIM Ha OAWHAKOBLI€ TTOBEPXHOCTH,
3HAYUT, OT/IMYAIOTCA CaMM >XHUAKOCTH. Te, 4TO CoAepKdT MbLIO, CTI/IP&J'[])HLIIZ
IMTOPOILIOK W/IN ApYyTHe Ie/IOUHbIe (TaK HNX yUYEHbIe HaBBIBaIOT) PaCTBOpPG&I, Jjyullie
CMAUMBAIOT ITOBEPXHOCTb U FJ'IY6)KE npo61/1pa}0Tc;1 110 KallWJIJIdpaM, 3TUM TOHKHNM
TPY6OLIKaM BHYTPH MHOI'MX Be€IIECTB. Tenepb IIOHATHO, II0UeMy B BOAYy [JIA



CTUDKU J00aB/SIIOT CTHUPAJ/IbHBIM TMOpOIIOK! Boza myuille TMpOHUKaeT BHYTPb
BOJIOKOH, W3 KOTOpBIX cJiesiaHa Matepusi (OyAb TO XJIOMOK, IIEPCTb WU
CUHTETHKA), ZlaJibliie TIPOOUpaeTCs 10 Karu/yisipaM U BbIMbIBAaeT W3 TPEIUHOK U
TpyOOUeK MUKPOCKOTIUUeCKHe TPSI3UHKHU.

[TpoBesem Temepb APYroll SKCMEePUMEHT, 4TOObI TOHSTH pa3HUIy B
MOBEPXHOCTSIX. byldeM KamaTb YMCTYX0 BOAY U3 OJHOM W TOM >Ke YallKHU.
BosbmeMm gBa Omrofiia. OgHO BbIMOEM C MBUIOM U, TIPOTIO/IOCKAaB, BBITPEM
Hacyxo. Bropoe Toxxe BBIMOeM, BBITPEM, a 3aTeM HaTpeM KyCOYKOM C/IMBOYHOIO
MacJia Wid caja — Tak 4ToObl MOBEPXHOCTh OJIr0/iLIa CTasa YKUPHOM.

KamHeMm Terepb Ha 06a 6/1ro/i1a TI0 KPYITHOM Karlie, B3B UX U3 OFHOMN U TOU
)Ke Yalllk¥ C YUCTOM BOZAOM. MbI yBUIUM, UTO Karlis Ha >KUPHOU MOBEPXHOCTH
obpasyer Oosiee KpyToii Topbuk. ITOCKOMBKY MBI Karaiyd OJHY W Ty JKe BOAY,
3HQUUT, T[pUYMHA pa3/Muvsi yXe B CaMUX [IOBEPXHOCTAX. MOXHO
MO3KCIIEPUMEHTUPOBaTh C KaeJbHOW TIUTKOW, 1epeBOM, KOXKeil, M/IaCTHUKOM,
Te(/IOHOBBIMU CKOBOPOAKAaMH — W Bbl YBU/IUTE, UTO pa3Hble MOBEPXHOCTU TIO-
pPasHOMY CMauuBarOTCs BOJOM.

Hactosiiiiie yueHble MOTYT C TIOMOIIbIE) MPUOOPOB TOYHO OMpe/euTh
dbopMy Karii Ha TOBEPXHOCTU (WM TOT Yroj, KOTOpbI obpasyeT Kariist
JKUAKOCTU C UCC/IelyeMbIM MarepuasoM). Y pa3HbIX MaTepuasaoB (popMa Karu
(a 3HauMT, U 3TOT yromn) OyzeT pa3HOW. Tak MOXKHO OT/IMUaTh TIOBEPXHOCTH TIO
CTereHW CMauynuBaeMOCTH.

ITpakmuueckuii cogem: umobbl 8bICylUUMb OOMUHKU 3d HOUb,
Habelime ux cyxumu 2azemamu. I'azema, cocmosiwjas u3 depeesiHHbIX
BO/IOKOH, /1e2KO cmauueaemcsi 6000l U «emsaueaem» 8 C60u
Kanuaisapbl 81a2y U3 HACbIWEeHHO20 napamu 800bl 8030yxd 8HYympu
bomuHok. Tak Haw KanuaspHblli HACOC NOMOJCEm npoCcywumb
obyeb! Ho npu smom mbl 6y0em noHumamsb, Kakue ¢u3suyeckue
npoyeccbl HAM noMo2arom.
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XHMMHYeCKHNH aHa/IU3 HeN3BeCTHOH KUAKOCTH
C IOMOIILI0 ra3eThbl

Jnsa onbiTa HamM mnoTpedyroTCcs: O/IOEUKO, CTapasl Traserta,
JIOCBOH WY OZIEKOJIOH, 3e/IeHKa, W0, CITUYKa.

Ceifuac 51 HEeMHOT'O PaCcCKaXKy, KaKk MO>XHO TOI0JIb30BaThCsl TeM, UTO Pa3HbIe
JKUAKOCTU T0-pPa3HOMY CMauMBarOT OJHY U Ty >Ke TMOBepXHOCTb. Cepbe3Hbie
yueHble C TOMOIIbIO 3TOrO SIBJIEHUSI MPOBOZST aHalu3 XMMUUeCKOro COCTaBa
HEeW3BEeCTHBIX XKUAKOCTEH.

Bo3bMuTe He oueHb HOBOe O/to/ieuko (UToObI He ObLIO Ka/IKO MCTAuKaTh),
TIOCTaBbTe Ha CTapy0 ra3eTy M HakaraiiTe B HEro HeOOMbIIYIO TYXKUITY JF000ro
13 JIOCbOHOB WM O[|€KOJIOHOB, KOTOPBIMM Tiambl MO/b3yKOTCS IO yTpaM.
[TpyuMepHO C 10/ YaliHOM JIOXKKM — BOT TaKyl0 JyXully. Terepb KariHUTe B 3Ty
JY>KULy HECKOJbKO Karielb 3e/IeHKU. A TeTiepb y)Ke B 3Ty cMecb jj00aBbTe
HEeCKOJIbKO Karesib hoja.

[MonyuuBIIytocs CMeCh akKKypaTHO pa3MellaiTe crmukoi. O6partute
BHHMaHUe, KaK BbICOKO B30epeTcsi OKpallleHHasi KUAKOCTh T0 CITUYKe, — Hallla
cTpaiiHas (Ho 6e3omacHasi) CMech ellje Jiyullle CMauyMBaeT BOJIOKHA, YeM UMCTasl
3e/IeHKa.

Terepb OT CTapoil Ta3eTbl OTPEXbTE UKUCTYH) Oenyr0 MOMOCKY C Kparo,
MIPUMEPHO CaHTUMeETpa [IBa-TPU LIMPUHOW W CAaHTUMETPOB [eCAThb [JTMHOM.
[TonoxxuTe 1oyIOCKY B O/ir0fille O[HUM KOHI[OM TakK, YTOObI OH KOCHYJICS JTY>KULIBI.
U ocTaBbTe B MOKOE Ha MOUaCHKa.

CMECH
Bniogue razera
=il i

[Tocne Toro Kak MpoOHZIeT HEKOTOpOe BpeMsl, Bbl 3aMEeTHUTe, UTO YKUAKOCTb
T0/I3eT 10 Ta3eTke BBepX. EC/M MOMOCKY He Tporarb, a MPOCTO BHUMATe/bHO
PacCMOTPeTh, TO OKaXKeTCs, UTO U3 CMECU ra3era «BBITATUBAET» XUAKOCTH C
pa3HOM CKOpOCThIO. Tak, BBIIIE BCEX «BITO/I3€T» IMOUTH ITPO3pPauHbIi OZ€KOJIOH
WA JI0CbOH. 3ateM OyzeT To/0CKa KOPUUYHEBOTrO IiBeTa — 3TO Woj. Hakower,



Me/lJIeHHee BCeX TOAHMMaeTcsl 3e/leHKa. Y MeHsl B OIbITe IOJy4YUI0Ch
TIPUMEPHO BOT UTO:

razeTa

OOBKONOH _-'.ﬁﬂ "-I IENeHKa |

A BOT KakK 3TO BBIVIIAUT Ha Qororpaduu. BupHO, UTO MNpO3pauHbIi
pacTBopuTeb (OAEeKOIOH) MOAHS/ICS BbIllle YPOBHS Mofa. 3e/leHKa 0CTaaach rie-
TO BHU3Y...

Ha ¢oro: ¥oJ nogHAICS HUXKe, UeM CIIUPT, COAeP KallUiCcsA B pacTBope.
Pa3Huia B rpaHMIlaX XKHAKOCTEH BHAHA 0e3 BCAKUX NMPUOOPOB.

['1aBHOe, UTO MbI MOXKEM TIOHSITH M3 3TOrO ONbITa: 3aKOH CMauvBaHUS U
TIPOHUKHOBEHUST >KUJKOCTHU B KalW/UISPhl BellleCTBA MOXXeT IT03BOJIUTb HaM
co3maTh HacTosimuii mpubop! Mpbl, COBceM Kak HACTOsI[Me y4YeHble,
MpOaHaJM3upOBal CMeCh, pa3/le/IMB ee C TOMOLIbI0 Y)Ke H3BEeCTHOT0 HaM
¢dur3uueckoro siBeHusi. PasBe 3To He 3j0pOBO?

ITpakmuueckuii cogem: ecau 86am HAOO 8bICYWUMb KYCOK 0epesa
mak, umobbl OHO He NOMpecKanoChb, 3a8epHUMe e20 8 HeCKOAbKO
easzem u nonoxcume 8 noAUsMUAEHO8bIU nakem. [11omHo 3assdcume
nakem gepeeoukoll. Ilepgyto Hedento MeHslime 2azemy Kaxcobiil OeHb,
nomom pasz 8 mpu OHsi. Yepe3 mecsy-Opy2oil Oepessiuika 8blCOXHem
oocmamouHo xopouwio... I'azema 6ydem «8bImsi2u8amMb» HCUOKOCMb
uU3Hympu Oepeea u 3abupamb «8 cebs». Ilpu smom depego He bydem
mak CuibHO MpeckambCsl, KaK Npu CyuwiKe Ha OMKpbIMoM 8030yXxe.
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KaﬂHJIJIHPHBIE ABJ/ICEHUA BOKPYI' HAC

,Z[J'lﬂ OonbITa HaM HOTPEGYIOT CH. ABe YadlllKH,
XJ'[O]'I‘—IaTO6YMa}KHaH Be€PEeBKd W/IK HYPOK ,Z[HHHOﬁ 10 CAHTUMETPOB.

Oka3sbiBaeTcs, ellle B /ajeKod APeBHOCTH KalWIsIPHbIe SIBIeHUs ObLIU
V3BECTHBI U UCMO/b30Ba/IMCh HAILIMMU NpekaMyd. OHUM M3 CaMbIX MIPOCTBHIX Ha
BWJ, HO TeHHaNbHbIX U300peTeHU ObIIO u300peTeHUe QUTUAS IS
CBeTU/IbHUKA. KTO-TO 3aMeTu/, UTO OMYILeHHbIM B PAaCTOI/IEHHBIA >XUD WU
Mac/0 >XTYTHUK W3 CKPYYeHHbIX BbICYIIEHHbIX BOJIOKOH HEKOTOPBIX pacTeHUM
(HarpuMep, XJIOTIKa) BITUTHIBAaeT B ce0st 3TO Macjo U, He Cropasi cam, T03BOJIsieT
CBETW/ILHUKY [IOJITO TOPeTb U OcCBellarh >kunuille. Kak paboTaeT CBeTH/IbHUK?
Kak Bbl BUZUTE Ha PUCYHKE, MAC/IO BBITATMBAETCS MO (DUTU/IIO BBEPX U CropaeT
Ha KoHuuKe (uTtwag. Korja mac/io cropaeT, MecTto BHYTPU BOJIOKOH (DUTWIS
ocBoOOXzaeTcss W (UTWUIb BTITMBAaeT HOBYIO TIOpIMIO Macjda. W Tak
TIPOZ0/DKAETCs], IOKA Mac/I0 He 3aKOHUMUTCS.

MACNo NOAHMMAETCA
BBepx no ¢uTHIIO

o 4. PHTHNB
”

Macno

TouHo Tak e paboTaeT cBeuka, B KOTOPOW pa30rpeBalOIIUNCA WU
PaCIyIaB/ISIIOLIMNACA TI0[, AEMCTBUEM Teryia BOCK IMOJHUMAeTCS M0 (UTUII0 U
Bbiropaet. KoHeuHo, BbiropaeT U caM (UTW/Ib, HO TOpa3zAo MezsieHHee. [1paBaa,
CBEUKM MOSIBUWIKCh FOpas3/io Mo3e, ueM MpOCTelllIe CBeTUTbHUKHU.

Kak >ke paboTaeT cBeTWIbHUK U3 ¢uTtuisi? Kak OH mepekaunBaeT macjio?
Mbl MoxXeM yOenuThCsl, UTO OH paboTaeT Kak HACOC, UCTO/b3ys CBOWCTBO
JKUJKOCTeW BTATMBAThCSl B TOHKUE KalWLIsIPhI.

[TpoBesjeM CTapWHHBIN OIMBIT, OMKUCAHHBIA BO MHOTUX KHWXKax, U TeM He
MeHee OueHb MHTepeCHBIM. Bo3bMuTe /iBe yalllku U Kycodek 0ObIYHOW BepeBKU
CaHTUMETPOB [lecsTh [AMHOW. BepeBka [o/mKHa OBITH XjI0MmM4aToOyMa>kHOM.
[TpomotliTe BepeBOUKY C MbUIOM B TeIJION BOZie, UTOOBI y/la/UTh YaCTULIbI JKUPA



13 KaluiIpoB — Belb HWHaue Bojfia He OymeT MO0 HUM TIPOXOJUThb. Terepb
TOCTaBbTe YalllKy C BOJIOM Ha TO/CTaBKy (HaripyuMep, repeBepHyTasl Basa), a
TyCTYIO0 YalllKy — HUKe Hee, Ha CTO/. [lepeKrHbTe MOKPYIO BEPEBOUKY M3 O/IHOM
yalllky B [IPyTyI0 KaK MOCTUK U OCTaBbTe Ha HOUb. TO/ILKO BepeBOUKa He [I0/KHA

IMPpOBUCATDb rneTsieun MeXOy YdlllKdMU, d J0/DKHd POBHO CITYCKATbCS BHHU3.
YaLUKa © Bﬂﬂfﬂll

: —_ \ —

HayTpo BbI € yavB/ieHueM 0OHapy»>KWTe, UTO... B HWKHEH Yalllke OKa3asach
HanuTa Boga. (Y MeHsi OHa OKa3asach ellje U cjierka MbLIbHOU, IOTOMY UTO BOJa,
MpoTeKass MO0 KanwiisipaMm, BbIMbUIAa OCTaTKM Mblla, KOTOpble S TJIOXO
TIpOToJiocKan.) Mbl coBceM 3a0bLiM, YTO Ha BOAY JeWCTByeT ellle U Cuja
TspkecT! M Ha BOJy, HaXOZSIIYIOCS «BHYTPH» BEPEBOUKH, B €€ KalWLIsapax,
TOXKe. A TIOCKOJIbKY OZIMH KOHel| BePeBOUKHM HIDKe, BOJla CHauasia BTATMBAeTCs B
Kali/uIsIpbl, a TI0TOM, TIepeBa/IuB depe3 «XpebeT», OMmyCKaeTcs T0j, AeHCTBHEM
CUJIbI TSDKECTU BHUS.

Haiiia BepeBouka «He BbIMTyCKaeT» BOJy Hapy>Ky uepe3 CBOU «CTEHKW», HO
JIETKO TIPOMYyCKaeT 1o KanwiaspaM. OHa CTaHOBUTCS Kak Obl TpyOkoi. A 110
TpyOKe MOXKHO TIOf [1eHiCTBMEM CWJIbl TS)KECTH «TepeKauuBaTb» BOAY U3
COCY/IOB, HaXO/SIIIIUXCS BbIllle, B O0/iee HU3KUeE.




o)
Kamniu >kxupa — To)ke HUHTepeCcHO

JI/si ombITa HAaM MOTPeOYIOTCA: UMCTBHIM JIMCT Oesoi Gymarw,
cTapasi rasera, ro/iICO/JIHe4HOe MacJo.

[pyroii mipumep KanwIsIDHBIX $SIBJIEHWM — >KUpHble MsiTHa. lIpoBegem
TIPOCTOH 3KCriepuMeHT. Bo3bMeM unCThIN MCT Genoi 6ymaru (XOTs TofjoieT u
KpaellleK ra3eTbl) U MPOMAC/IUM OOBIUHBIM MO/ICOJIHEUHLIM MacjioM. TO/bKO He
Ha ckarepTu! A To MaMa oTOepeT y Bac 3Ty 3aMeuare/lbHYI0 KHIKKY!

Ha Oymare ocTtaHeTcs )KUpHOe TSITHO. [IpunoxuTte Temepb Hally OyMaXkKKy
OM3KO K ra3eTHOMY TEKCTY — BbI 3aMeTUTe, UTO uepe3 MacC/IsHOe TISITHO MOYKHO
yBUJeTh HAacKBO3b! Macio, pacTONMMBIIMCh B TeIUle, PACTEK/IOCh MeXAy
BOJIOKHAMH, W3 KOTOPBIX cfleflaHa oObIuHasi Oymara, ¥ W3MEeHW/IO CBOMCTBA
Oymarwu.

Ha dororpaduy BuAHO, UTO uepe3 MPOMAC/IEHHYIO Ta3eTy OTIUUYHO
YUTAKOTCS CJIOBa «CTYAEHTbI», «CTOMULa»... Hempo3pauHasi Oymara crana
TpO3payHoM!

T ‘

san (CCCP,
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Yro ke ripou3oriiiio? [Touemy Bapyr 6Gymara crasa mporyckarsb cBet? Crasa
II0XO0KeM Ha CTeK/10?

Oka3sbiBaeTcsl, KUp (Macso) 3aro/HsieT MPOCTPAaHCTBO MeXKy BOJIOKHaMH
JlepeBa, rpeBpaiiias Oymary B 60ee-MeHee 0fHOPOAHYIO cpefy. CBeT He JO/DKeH
Oonbllle  «TpbITaTb» 4Yepe3 BO3AYIIHbIe 3a30pbl U 0Oojiee  CIOKOWMHO
pacrpoCTpaHsieTCss yepe3 Takyko Oymary. DTHUM CBOWCTBOM I10/Ib30Ba/INCh B
JPEBHOCTH, COOCTBEHHO TpoMacjeHHasi OymMara W3/jaBHa MCIO/b30Baaach JJis
CHSITHSI KOTIMU U TepeprCOBbIBaHUSI PUCYHKOB.

TouHO Tak >e TIPOUCXOJUT, KOTZa >XUp, Cajl0 WIA Macjo TornajaeT Ha
ofexay. Marepuan s OAeXAbl TOXe COCTOUT U3 BOJIOKOH, W Macjo



BIIUTHIBAETCS B HUX, MPOCAYMBAsACH M0 KarwuisspaM. JTO U3MEHSET OINThYeCKue
CBOKMCTBa MaTepPUU — OHa IMO-JPYroMy OTpakaeT CBeT, CU/IbHee MPOIyCKaeT CBET
Y KaKeTCsl Hallemy a3y Apyrou. [1oaToMy mac/siHble MsiTHA Tak 3aMeTHBI Ha
ofexze.

Kak >xe 130aBUTbCS OT >KMPHBIX TsiTeH? OueBUHO, HaZil0 HAMTH TaKyO
JKUKOCTb, KOTOpasi OyZIeT IMpOCauMBaTbCSI MEXK/Ty BOJIOKOH ellje JyuIlle, ueM XKUP
WIA Macjio, U pPacTBOPUT UX. TakKuM Bel[eCTBOM SIBJIIE€TCS PacTBOP MbLa,
1[e/I0UA WIA CTHUPaJbHOrO0 MOpOIIKAa. MBI-TO [yMa/id, UTO B CTUPAJbHOU
MaIllMHe TMPOMCXOAUT OObIUHAsi CTHPKA, a TaM WJeT BOWHA JKUIKOCTeM B
Karnuuispax!
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HKOCTb B )KHJKOCTH, i Kocmoc B
yalkKe

JInisi ombITA HAM MOTPEOYITCA: KyCoueK caxapa, Mo/[COTHEUHOe
MacJio, CTeK/IsiHHasi 6aHKa ¢ XOJI0HOMN BOJOM.

3ara,qquaﬂ Belllb — HEBECOMOCTD. KCTaTI/I, AEﬁCTByeT JIN CJIad TAKeCTH Hda
TOr'0, KTO HaXOAUTCS B HEBeCOMOCTH? HOMHI—O, B CTapOM AEeTCKOM CTHIIKeE ObLIU
TaKHe CJ/IOBA.

Jletut, neTut pakera

Bokpyr 3emMHOro cBerta,

A B Hel cuput ['arapuH,
ITpocToit coBeTCKuUM napeHs. ..

Boripoc: gelicTBoBasa v Ha ['arapuHa cu/ia TsS)KeCTU B TO BpeMsi, KOTJla OH
B pakeTe, HaXO/sCb B HEBECOMOCTHM, TIpoJieTa/l BOKPYT Haillei riaHeThl? [la,
KOHEUHO, /ielicTBoBasia. YeyoBeK, HAXOASIIUICS B HEBECOMOCTU, Ha CaMOM JieJie
IPOCTO Kak ObI BCce BpeMs TaziaeT. 3aMedaau JId Bbl, UTO Korja JUQMT pe3Ko
OITyCKaeTCsl, TO Ha MTHOBeHHEe UyBCTByeTCsl obierueHue Beca? A korma JudT
OCTaHaB/IMBaeTCsl Ha TIePBOM 3Ta)ke, MOXXKHO IMOYYBCTBOBaTh, KAK Ha MTHOBEHME
BeC Tesia ipubaBsieTcs. . .

Ha (l)OTO BCe MdTe€pPHaAJ/Ibl, YTO HY)>KHbI HAM VI OIIbITA.

Ho kak B AOMdIIHUX YC/IOBHUAX YBUAETDH HEeBEeCOMOCTb? MO)KHO, KOHEUHO,
I1JIeECKATb BOAY B BaHHOU [0 IIOTOJIKdA 1 CMOTPE€TD, KdK KdIJIM I1dddH0T BHHU3. HO,



BO-TIEPBBIX, ellje HEM3BeCTHO, KaK Ha TaKHe OIMbIThI [TOCMOTPST MaMa WJIH Tiarla, a
BO-BTOPBIX, OUeHb Y>K OBICTPO Karl/IM I1a/lat0T BHU3 — He PACCMOTPETh.

HagaiiTe, cemaeM TakouW OMbIT. Bo3bMeM KyCOK caxapa, MO/ICO/THEeUHOe
MacJio U CTeKJISTHHYIO0 0aHKy C XOJIO[[HOU BOJIOM.

Hanbem Ha KyOMK caxapa Macia ¥ OIMyCTUM B XO/ogHYH Boay. Caxap
HauHeT TIOTMXOHEUKy TasATb. Macio HauyHeT TIpPOCAUMBAaTbCS HAPYyXKy U
TIOCTETIeHHO BCIILIBATh.

o

Ha yBenuueHHou ¢ororpadumu BHAEH KyCOK caxapa C KPYIJIbIMH
Karne/JbKaMHU-IIapyuKaMM.

Kanenbku Macsia ripuoOperaroT ¢Gopmy mMpaBuibHOTO Iapuka. OH
OTpbIBaeTCs OT KyCKa caxapa W MeJjleHHO BCIUIbIBaeT. Korja OH [0XOAWUT [0
II0BepXHOCTH, TO IIpeBpalljaeTcs B IUIOCKYIO JIMH3Y. BOT y KOCMOHaBTOB B
HEBeCOMOCTH Jto0ast KUAKOCTb — uall, Bofa, Kode, mMacio — mpumeT ¢opmy
11apuKa u OyzieT miaBaTh B BO3JyXe.

MoskHO TIopo6OOBaTh U ellle OfIUH OIIBIT, TOJILKO OH He BCeTZa MOoay4yaeTcs..
B 6aHKy HakaraTh MO/ICOJTHEYHOTO Macja, a MOTOM aKKypaTHO 3a/UTh XOI0JHOU
BozoM. IToutH Bce Macsio co JHa Y MeHsl BCIIBUIO, HO OCTAJICsl OFJUH «ITy3bIPb».

Ha ¢dotorpadguu xopomo BUAHO, UTO 3TO TMpaKTUUYECKWU TMOJ0OBUHA Iapa.
HwxXHs ero yactb JepXXUTCS Ha CTeK/le CUIaMU CLeIUIeHUsl, a BepXHsAs yxKe
I/laBaeT B HEBECOMOCTHU IIPOCTO KakK KyIOJ He3eMHOro coopyxeHus. OH
TIOJIYYHJICS TIOTOMY, UTO MaC/I0 «3aLelliI0Ch» 3a JHO U CUJIbI CLIeIUIeHUS JieprKar
ero B TOM MecCTe, T/je JieXKasl KyCOK caxapa.



Eciu He OyzeT TMosiydaTtbCs BTOPOM OIBIT, 3TO He crpaiitHo. [lepBbiit
roJiydyaeTcsl cpa3y y Bcex. A Haj BTOPbIM 51 T0jlYaca MYUMJICS,, BeCb B Maciie

rnepemasa’ics. Ho oHo Toro crouno.

Bot 1 HeBecomoCTB!
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CygHo Ha BO3AyLIHOH MOAYLIKeE

Jns ombiTa HaM mnoTpedyrTCA: HeOo/bllasi aatOMUHKEBast
KaCTpPHOJIbKa YU HEMHOT'O TIPOCTOM BO/BI.

B mipeapifyilieM oOIbiTe Mbl JeHCTBUTENLHO HMeJIM JieJI0 C HacTosiein
HEBECOMOCThI0 — Be/lb Hallld BCIUIbIBAlOIIMEe BBEPX KallJid HaXOJWIUCh B
COCTOSIHUY CBOOOZAHOTO TaZieHus (XOTsl U Tafia/id BBepX, U He B Ge3BO3/AYIITHOM
TIPOCTPAHCTBe, a TIo/, ielicTBHeM 0C000 CH/bl, Ha3bIBAEMOU «apXUMeZI0BOI» ).
Ho ObiBatoT ciyuau, Korjia ripeaMet (WM, Kak JIFOOST TOBOPUTH (PU3UKH, TesI0)
MOXKeT «BUCEThb», «/IeTaTh», UCMOJIb3Ysl APyrue 3aKOHbl. MHOTrHe CJIBbIIIaNN PO
Be37iexo/] Ha BO3/yIITHOM TOAYIIIKe, KOTOPbI MOKeT MPOXO/JIUTh U 0 BOjle, U TI0
bonoty, u 1o 3emse. UTO 3TO 3a «BO3AYyIIHAs TIOAYIIKa» W KaK MOXKHO
03HAKOMUTBLCSI C ee TIPUHIIUIIOM B IOMAITHUX ycaoBUsX? [Tompobyem.

CHauana pa36epemcsi, Kak paboTaeT Be3jexXof,.

npuMBopsbl ANA Co30aHMA

- BO3YLUHBIE CTRYM e ey

LY e 0 Be3gexXon

A HH“H_
L & 4 E C wboyka
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Be3nexos — ero MOXKHO TIpe[iCTaBUTh cebe B BUe OOBIYHOM MalllWHBI —
JIO/DKeH HeCTH ¢ coboii mpubopsl [/1s1 co3/jaHusi BO3AYIIHbIX CTpyH. Kak 6yayT
CO3/1aBaThCs 3TU CTPYHU — He OUeHb YK U BaXKHO. MO)KHO TMOCTaBUTb MOLLHBIE
BEHTW/IATOPBI, MO)KHO — Oosibiliie GasiyioHbl CO CKAThbIM ra3oMm. [J1aBHOe, UTO
BHH3Y, 110 Kpalo Be3/iexo/ia, A0/KHA TTPOX0JuTh pe3uHoBast bouka. Ha pucyHke
OHa TIOKa3aHa B pa3pe3e, Kak OyATO Be3Zliexofi pa3pe3aaud TIOMOJaM BZAOb U
cMoTpaT cooky. HO6ouka foctatouHo Msarkasi. OHa Jierko MHETCS, eC/Id HaJleTUT
Ha KaMeHb WJTU MoBajieHHOe OpeBHO, U He TIPensTCTBYeT ABMKeHut0. Ee 3amaua —
He /IaBaTh BO3/IYXy Cpa3y U ObICTPO pacTeKaThCsi KDYroM, MMEHHO OHa U CO3/jaeT
«TIOIYIIKY». DTO KaK Obl HABOIOUKA [/l Hallleid BO3AYIITHOW TIOAYIIIKH.



CTtpyu Bo3ayxa WM rasa OblHOT BHH3, CO3/jaBasi MOBLIIIEHHOE [aBJeHHe
BHYTpU pe3WHOBOM r000uku. [TompocTy roBops, BO3AyX AaBUT U3HYTPU BO BCe
CTOPOHBI Y TOJIKaeT Be3/eX0/, BBepX, JeP>KUT ero Ha BecCy.

MokHO 06BSICHUTHL M TO-Apyromy. Bce 3HalOT, uTO eciv y Besjocuriesia
TIPOKOJIOTh IIIMHY, TO OHa O4YeHb ObICTpO crycTuTcsa. Ho eciu Apipouka OyzeT
MaJIeHbKOHM, TO MOXKHO ellle OyzileT HeKOTOpoe BpeMsi exaTh, a MOTOM CJie3Thb U
MoZKayaTh IMHY HacoCoM. DTO He oueHb y00HO, koHeuHo. Ho eciv npujenatsb
aBTOMAaTHUYeCKHK HacoC MPSIMO K LIKWHe, TO MOXXHO €XaTb Y Ha [bIPSIBOM — JIUILIb
ObI HacOC ycreBaa KauaTh BO3/[yX C TOU ke CKOPOCTbIO, UTO OH BBIXOAUT Uepe3
[bIDOYKY.

Tak 1 Bo3/yIIHas MOAYIIKA. XOTs TaM JIbIpKa 0UeHb 0osibIiiasi (BCSI HYDKHSIS
CTOpPOHA), HACOChI Ka4aroT CTPYU C OTPOMHOM CKOPOCTBIO, Y Be3[ex0[ efleT Kak
Obl Ha OueHb OOBILION [ABIPSABOM IIMHE. A TaK Kak OHa Yy)Ke BCe paBHO CUJIbHO
«JbIpsiBasi», TO HUKaKWe CTeK/1a, TBO3AU U KUPIIUYM €l He CTpallHbI!

Yrtobbl ybemuThCsi B CUle BO3/yXa, MOXKHO TOCTaBUTh TPOCTOM OIIBIT,
v3BeCTHbIU elje B XIX Beke. {1 BU/e/ ero B KHWXKKe, Halle4aTaHHOU POBHO CTO
7ieT Ha3ag.

Bo3bMuyTe MOMMATHIEHOBBIM TakeT (paHbliie 3TO fiesianv € OyMaKHbIM
TIaKeTOM), MOCTaBbTe HAa HEro HeCKOJIbKO TSDKe/IbIX KHUI M HauHWTe Ha/yBaTb
TaKeT, KaK BO3JYLUHbIM IapYK. KHUrM HaUHYT MOAHUMAThCS !

A morpobyii mpocto, 0e3 makeTa, CAyTb KHWUTU co ctona! Huuero He
TIOJTYUUTCSsl, KOHEUHO >ke. XOTs CW/a [bIXaHUsi Y BaC Kakoul Obula, Takou u
ocTanack. B Be3gexole Ha BO3AYILIHON Mofylike r0OOUYKa WCIIOHSET DOJib
TaKOI'0 «IlaKeTa-IoLbeMHUKa».

Ho MBI MOXXeM TIOCTaBUTH /IOMa TaKOMW OIIBbIT, B KOTOPOM He Oy/leT HUKaKOU
1000UYKY WM pe3rHbI BOOOIIle, a Halll arrapar Ha BO3AYIIHOM MoAyiike OyzeT
TpeKpacHO TMapuTh B Bo3ayxe. [ns 3Toro Ham ToHafoOuTCs Hebosbliast
aJFOMUHMEBasi KaCTPHO/IbKa U HEMHOT'0 MPOCTOX BOZbl! TOMBKO MPOBOAUTHL 3TOT
OMBIT HAZI0 AaKKypaTHO, uToObl He ob0keubcs. bBepeM Cyxyl UHCTYHO
aJIFOMUHUEBYI0 KaCTPIO/BKY, ’KejlaTeJbHO CTapeHbKY0, YTOObI He ObLIO KasKo.
CraBuM ee Ha TUIUTY U HarpeBaeMm. [IpoBepsieM HarpeB Tak: 0OMakHYB Tasel] B
CTakaH C BOJOM, KaraeM TO/JbKO OZHY KallIl0 Ha [AHO KacTprosbku. Karuis
[I0JDKHa MTHOBEHHO 3allliIeTb W UCHapuThCs. Bo3bMeM Terepb IO YaWHOU
JIO)KKU BOZIbI U BbITbeM Ha JHO TOpsiueil KacTproibku. Boga HauvHaeT Gerartb
HeOO/bIIMMU 11IapUKaMHU, UM U TIPOTeCTYs, — CJIOBHO >KvBasi. HaBepHoe, oHa
Geraet, TOTOMY UTO e¥i C/IMIIKOM ropsiuo? OHa o6kuraeTcsi?

Ha camom pfene y Hac mnosiyywiach MOZe/Ib anrapara Ha BO3ZYLIHOU
nojyuike. /laBaiite, paCCMOTPUM PUCYHOK.



BOOAHOA KONAA-Be3gexomn

cTpyw napa

{.:_ -

OHO KACTPIONBKM

BopsiHast Karuiss HarpeBaeTCs MTHOBEHHO O pacCKajeHHOe [IHO M, 3aKuras,
HauMHaeT BbIZe/ISTh BHU3 Nap. Bozga Beap ripeBpalijaeTcs B map, €C/IM ee HarpeThb
no temrieparypsl 100 rpagycos no Lenbcuto. CTpyu napa 6bH0T BHU3 M30 BCeX
CWI Y TIOJ/lep>XKUBAIOT Ha BeCy, B BO3ZlyXe, BOJAsHYIO Karuito. CaMa ke Karuis He
pas/jieTaeTCsi B pasHble CTOPOHBI, TIOTOMY YTO ee Jiep)XaT Te >Ke CHUJbl, UTO
3aCTaBJISI/IU )KUJKOCTb MOAHUMATBCS 110 KalTU/L/ISIpaM.

Tak 4yTO B Halllel KariejibKe eCTh BCe, UTO eCTb U B Be3[ex0ie: BO-TepPBbIX,
CTpyH Bo37lyXa (BMecCTo 0Oa/lJIoOHOB CO CKaThIM ra30M MM Hacoca y Hac pabotaet
TeIIO OT KACTPIO/IbKU), eCTh Ilepe/iBUraroleecs 1o BO3Ayxy Teso (cama Karuis)!

WHora, ripaBia, Kareabka He OeraeT To [IHY, a TIPOCTO ObICTPO BBIKUTIAET.
51 He 3Hat0, TouemMy Tak ObiBaeT. MoXKeT ObITh, 3TO 3aBUCUT OT TOTO, HACKOJIbKO
yrcTo OblIa BBIMBITA KacTprolbKa? Tak UYTO, €C/AM OMBIT He TMOMYy4UICS,
norpoOy#i ¢ Apyroi nmocyauHou. B camom kpaiiHeM ciyuae nonpoOyii MItoHYTh
Ha rOpsiuMy yTIOT, [lepyKa ero noZaJsblie OT J1La U JHOM BBepXx!
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Tern/10npoBoJHOCTH

Tl ombITa HaM MOTPeOYIOTCA: aMOMUHUEBas JIOKKA WM
KYCOK TOJICTOM MeZJHOM TTPOBOJIOKH, JIepeBsHHAsI JIOYKKA U/ OOBIUHbII
KapaH/ialll, Yalllka C KUATISITKOM.

3Haelllb JId Thl, MOW YBa)KaeMblli udTaTe/b, TOUeMy OaHIO WM CayHy
W3HYTpU 00IIMBal0T fiepeBoM? Bosiee Toro, eciiu /iepeBo /s TaBKA MPUOUBAIOT
IBO3/ISIMM, TO IIUIATIKM TBO3ZleM 3a0MBalOT Tak, 4YTOObI OHU OBIIM HIDKe
TOBEPXHOCTHU JiepeBa. 3aueM 3TO JieJIatoT?

WnAnNKd HUXKe NoOBepXHOCTH

paspes

[TpencraBum cebe, uTO B Tapuike, TAe Temreparypa jgocturaer 110
rpaZlycoB (a MHOr/JA U BbIIe!), OAWH U3 TBO3/le HEMHOIO BBICKOUWI HapyXXy U
TOJION KOXKel Bbl KOCHY/IMCh MeTaslia. HeMeziieHHO BO3HUKHET olifylijeHue 60y,
1 HeOoJbITIoN 0XKoT 00ecrieueH. Ho Kak ke Tak, Be/lb TeMIlepaTypa [OBepXHOCTH
JlepeBa U TeMIiepaTypa MOBepXHOCTH I'BO3/Sl IO/DKHBI ObITh OJJUHAKOBBIMU!

[encTBUTENBHO, TeMITepaTypa MOBEPXHOCTH U MeTasljla, U JlepeBa B OJHOM
Y TOM JKe MOMellleHUY OAVHAaKoBas. [lesi0 B TOM, UTO TeMIieparypa — 3TO ellle He
camoe m1aBHoe. ECTb Takoe MOHATHE, KaK TeryIONPOBOAHOCTb.

Urto 3T0 03HauaeT? JTO O3HayaeT TO, KaK BeleCTBO, U3 KOTOPOIO COCTOUT
TIpeJIMeT, MpoITycKaeT (TTpoBOUT) uepe3 cebsi Teryio. Terio Mo)KHO TIpeJiCTaBUTh
cebe Kak HeBUIUMYIO BOJY, TEKYI[yI0 uepe3 Bce TpeaMeThbl. ECTh TO/MIBKO OHO
MpaBUIO, KOTOPOMY 3Ta «BOJa» — WM TeIUVI0 — TOoAuuHseTcsa. Terio Bceraa
riepeTekaeT OT Gosiee Teryioro Tesa K 6osiee XOM0AHOMY.

MiMeHHO 1T103TOMY OBbLIO BpeMsl, KOTZla yueHble yMaJjii, UTO Halll MUp Jepe3
MHOT'O-MHOTO JIeT OXUJaeT «TervioBasi CMepTb». Beab eciv BCe Teruvibie Teja
OTAaAyT Teruio 0Oosiee XOJIOMHBIM, HarpeBass WX, TO HACTAaHET TAKOM MOMEHT,
KOrZa BCe Teja CTaHYT OAWHAKOBOM Temrieparypbl. I Bce mpoLeccel, Bce



[IBIDKEHUe, BCe peakLuu (HarpuMmep, nepeBapuBaHue MUILU B XKeTyJKe) CTaHyT
HEBO3MOXXHbIMU. Mup Kak 0wl OyzeT octaHoBneH. (Ha camom fiesie, BO-TiepBbIX,
[0 3TOrO ellle Tak Jajaeko, YTO M HaMm, W HaAllMM MpariparipariparnparpaBHyKamM
5Ta OMAaCHOCTb He TPO3UT. BO-BTOpBIX, yueHble MOTOM MOAYMAald MOJIydlle U
TIOHSI/IU, UTO BCeJieHHas MOXKeT OKa3aTbCsl 0OeCKOHEeYHOM U Torja «TeryioBast
CMepTb» He HaCTYIIUT.)

WTak, pa3Hble Tesa MPOBOJAAT TEIJI0 NO-pasHoMy. OueHb XOpPOLIO TTPOBOJSAT
TeI/I0 MeTa/l/ibl. MeTasibl Aj1sl Terjla — KaK LIMPOKMEe PeYKH, [0 HHUM TeIio
OBICTPO U JJa/IeKO Teyer.

Ecnu HauaTh oxjaxzJarh (WM HarpeBaThb) /OOy UacTb MeTa/InyecKoro
ripeMeTa, TO OYeHb OBICTPO TEIJIO PACIIPOCTPAHSIeTCS Ha BeCh mpeaMeT (Uu
BeChb INpeameT oxyaxzaaercs). Kcrarty, eciu meTaul OX/1aJuTh O HEBEpOSITHO
HU3KOW Temreparypbl, TO Yy MeTa/ula HayMHAKOT TMPOSBAATLCS MPOCTO
daHTacTUueckue CBOMCTBAa. HarmpumMep, MyIlleHHbIM MO MeTa/ly TOK Oyaer
Ge>kaTb BeUHO, HUKOT/IA He 0C/1absisisick. B 0ObIUHBIX TIPOBO/IaX TOK TTOTUXOHEUKY
cabeeT € pacCTOsTHMEM W uepe3 HEeCKOTbKO ThICSY KUJIOMETPOB MOJKET TOUTH
coBceM Hcue3HyTh. (TOK, KaK ¥ Teruio, jyullle BCero rnoHavasnay MpejCTaB/sATh B
BU/ie Bozibl. Bofia B peke ObICTpee TeueT y UCTOKAa U Me/ljieHHee — Y YCThs1.)

[pyrve martepuasbl TPOBOJAT TEIVIO XyXKe U OTAAKT TeIul0 TOJBKO C
MOBEepPXHOCTHU. [lepeBo, HampyMep, MOYTHU BOOOIIle He TIPOBOJAUT TEIJI0. DTO yiKe
He «peuka», a IJIOTWHA Kakag-To! UeM Xyyke INPOBOJUT TeII0O MaTepuas, TeM
Jydille UM 3alllUIaTbCs OT Xoyiofa (Wau >kapbl). Harmpumep, OOBIUHBIN >KUD
OYeHb IJIOXO MPOBOJAUT TeIIo (y Hero Hv3Kasi TeryIONPOBOJAHOCTh, KaK CKa3au
Ob1 pu3uku). [To3TOMYy BCe TETIOKPOBHbIE >KWBOTHBIE, JKUBYII[E B XOJIO/HBIX
MOpSIX WM Ha CeBepe, Takue >KUpHble. TroseHb, Oesiblii Me/Be[b, KaslaHbl,
MODCKHeE JIbBbl U KOTUKU — MIOCMOTPUTE Ha HUX: YKUPOBOW CJIOW C €ro IjIoXOu
TEeIJIONPOBOAHOCTBIO C/IY>KUT UM CKa(aHApPOM, OfesyIoM, YKYThIBAIOIIUM HX C
HOT /10 TOJsIOBBL. [IpoBesieM mMpoCTOl OMBIT. [si HEro HaM MOHAA00ATCs /iBe
JIOKKU: JiepeBsiHHasi W amtoMuHWeBas. Eciu y TeOsi He HaiiieTcs B /loMe
JIepeBSHHOM JIOXKKU, BO3bMU [IePEBSIHHYIO TA/0uKy WM OOBIUHBIM KapaHZAlll.
BmecTo anrOoMUHUEBOU JIOXKKA MOYKHO B3SITb KYCOK TOJICTOM MeZJHOU MPOBOJIOKH.
BckunsaTy yaliHUK U HaJlell KUMsTKa B 00bIYHYIO YalliKy. Terepb BO3bMU B OfIHY
PYKY [€peBSIHHYIO JIOKKY (KapaHZall), a B JPYIyl0 — aJtOMUHHEBYIO (KyCOK
TIPOBOJIOKM) U OIMycTH 0b0e B KUMATOK. HekoTropoe BpeMsi Thl MOXeIllb
pasMellrBaTh KUIATOK U TOW WU JPYrou JIOXKoM. Ho ckopo Mertann mpupercs
OpOCHTh — OH CUJIbHO HarpeBaeTCsl.

Tenepb HaM SICHO, KaK OT/IMYAIOTCS BelljeCTBa M0 TervIoNpoBOAHOCTU. Beap
TemriepaTypa BO/bI B Ualllke OfIHA U Ta ke, a Terio, Oeryiiee Mo OMyieHHbIM B
BOZlY IpeiMeTaM, IepefiaeTcs o-pasHoMy. Enle MOXXHO npefCTaBUTh, YTO eC/Iv



TeIio —

9TO HeBUAWMAA >XWUIKOCTb, TO MeTa/ZI — 3TO y,qO6HbIﬁ I1/1aHI, II0

KOTOPOMY >KUJKOCTb O€XXHUT OBICTpPO. A JiepeBO, IjlacTMacca — 3TO Ty0ka,
KOTOpasi, XOTh ¥ BIIUTLIBAET TEIIJI0, HO MEeJIJIEHHO U OT/IaeT HEOXOTHO.
M HaM CTaHOBUTCSA SICHO, TloueMy B OaHe (cayHe) rBo3Au 3a0MBarOT

ry0oKo,

yToObl HE TOpYa/IM NUIANKKA  HapyXKy. OTO Bce M3-3a

TEeII0IIpoOBOAHO cru!

ITpakmuueckuiil cogem: HUK020a He 0OMpPA2UBAlicsi s13bIKOM 00
Jicene3Hblx  npedmMemo8  Ha  Mmopose.  JKuokocmb,  Komopas
codepacumcs Ha f3blke, C MAKolU CKOpoCcmblo omodem c8oe menao
Mmemanty (8edb y Memanana Xxopowas menaonposooHocms!), umo
M2HOBEHHO npespawjaemcsi 8 /1ed, U f3bIK NPOYHO npucmbleaem,
npumep3aem k memanty. Ho yixc ecau makoe npousowno, Haoo
umobbl KMo-HUOYOb HaAUA OOALULYIO KPYHCKY menaoll 800bl U AU HA
Memann u A3blK. Ko2oa memann 8 smom mecme Hazpeemcs, /1eo
pacmaem u A3blK OM/AUNHemM om mMemanida cam.
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Kak Bo/ja /ioMaeT >KeJjie30

JInisi onbITa HAM MOTPeOYITCA: MyCTasi )KeCTsiHasi OaHKa U3-1107]
TeTCH, KOJIbl WU THBA.

CrapuHHasi pycckasi TOC/OBMIA IJIaCUT: Karisi KameHb TOuuT. U 31O
JercTBUTebHO TakK. Korjja MHe [I0Be/ioCh IMyTellecTBOBaTb MO TyOOKUM
KaHbOHaM (yI1le/ibsiM) B ropax, sl yAUBJISUICS TOMY, KaK MsirKasi BoZia yMyZIpu/iach
TIPOTOUUTH TybOouaiiiiive TpeluHbl B Topax. Ho Boja criocoOHa elrje U He Ha
Takoe! VI BUHOBAThI 3/1eChb 3aKOHbI (PU3UKHU.

Bce 3HalOT, Kak BOAUTE/H JIFOOST pyraTh Hallld TioXue Aoporu. Bpoge Obi
3a/IMBaroT acgaabToOM — [VisiHb, @ Yepe3 Mapy JieT ONsTh BCe B TPelWHAX U sMax.
Y 3neck cpabarbiBaeT TOT e 3aKOH (u3uku. [laBaiite pasbepemcs.

Ha CbOTO BHHO, 4YTO o0bIuHaA OaHKa HN3-110[; HAIIUNTKAd H4/IUT4
INO/IHOCTBIO BO]J[Oﬁ. IToctraBum ee B MOPO3UJIKY.

Tena mpu HarpeBaHWM OOBIYHO PACIIUPSIIOTCS, a TPU OXJKIEHUU —
CKUMAKTCsA. JTO HeynoOHoe siBJieHWe [JO0CTaB/isieT MHOTO XJIOTOT Y4eHbIM,
uHxeHepaMm. Haripumep, eciu acTpoHOMaM Haj0 HabmaTh 3a 3Be3AHBIM
HebOM, TO TIPUXOAUTCS CUJIeTh y OOJbIIIOro Teneckorna 6e3 Teruia, TIOTOMY UTO
Jlake OT 0OBIYHOM TMeYKH I11eCTUMeTPOBOe 3epKajio Tejeckora OyJeT Tak CUTbHO
M3MeHSITh CBOIO (hopMy (pacilupsisiCh), UTO BCe M300pakeHUe TOTUILIBET, OyzeT
JPO’KaTh U HUKaKWX HabmofieHuit He royunTcsi. Kcraty, yueHbie paboTanu Haf
CO3/laHMeM TaKUX CTeKOs, KOTOpble Obl He pACIIUMpPSUIUCh (WM O4eHb C1abo
paclMpsiICh) TPU HarpeBaHWW. VMM yzanock co3parh CTEK/IO T0J Ha3BaHUEM
«TIMPEKC», KOTOPOe TOYTH He PACLUMPSIeTCs NMPU HarpeBaHUU U He CXKUMAaeTCs



TIPU OXJIaXKIeHUH.

CJilenaeM MpOCTOM OMBIT, UYTOOBI YBUETh 3TO CBOMMH I7la3aMu. Bo3bMeMm
MyCTYyI0 JKeCTsHyr0 0OaHKy W3-TIOf, TIeTiCH, KOlbl WM TuBa. HambeM B Hee
00OBbIYHOM XOJIOZHOM BOJBI M3-T10/] KpaHa POBHO /I0 CAaMOTr0 Bepxa, uToObI Boza
CTOsi/Ia BpOBEHb C KpasiMy IBIPOUYKH. AKKYpPaTHO MOCTaBUM OAaHKY BePTHKAIbHO
B MOPO3UJ/IKY U TIpeyIipeIuM BCeX IoMa, UTOObI ee He Tporaiau. M ocTaBUM Tak
Ha HOYb.

Korzma Mbl yTpoM JoctaHeM 0aHKy, Boja rpeBpaTUTCs B jief. Ho camoe
WHTEpecHoe, uTo JibJa OyzeT OGosblile, yeM Mbl HaauBaau BoAbl! OH BbLIE3eT
Hapy)Xy IIIanKoW W HAaBHUCHET CBepXy OaHKW TOYTH Ha caHTuMmeTp. OT Hariopa
W3HYTPH, KOTZA 5 /ieJiajl caM 3TOT OIbIT, OaHKa JIOIHY/a, TO €CTh Bo/la TIopBasia
meTaJsina!

Ha ¢ororpaduu BuaHO, uTOo OaHKA JIONHY/Ia BJ0/Ib, /ia ellle ¥ CBepxy
BbL/Ie3/1a [e/1as Hianka Jbja!

[Touemy Tak npoucxoaut? [ToTromy uTo BOJja, B OT/IMUKE OT MHOTUX APYTUX
BeIIleCTB, 3amep3asi U TIpeBpalliasich B jief, pacimpsietcsi. Ee Kak Obl CTAaHOBUTCS
Gosbinie. TlosTOMy B TIpUpOJie, KOTZla OCEeHb MpeBpalllaeTcsi B 3UMY, a Boja
nipeBpalliaeTcss B Jie[, B KaXAOW TpeIluHe by CTAHOBUTCS TecHO. Jlen
pacImMpsieTCs TPU 3aMep3aHuM U pa3pbiBaeT acdasbT, KAMHU, ZiepeBo. VIMeHHO
TaK pa3pyllIaloTCs MOCTeTNeHHO liefbie Topbl. [I03TOMy B CTpaHax, rjie 3UMbl HeT,
JIOPOTH Cofiep)KaThb B TIOPsiiKe Jjierue. Y HaC >Ke CTOUT 0Opa30BaTbCs MeJTKOU
TPeL[MHKe, KaK B Hee TPOHMKAeT BOJla U, 3aMep3asi, B3pbIBaeT JbJI0M U3HYTPH.
Ecu e B ZloMe OTK/TFOUMU/TU TeTUI0 3UMOM, U3 TPy HaJl0 CJIUTh BOJYy — @ TO OHA
3aMep3HeT U MeTa/TnuecKue TPyObl TIOMPOCTY MOPBeT, TaK UTO U He TIOUUHUTb.
YTo ro/ienark, 3aKOHbI TIPUPO/IHI. . .

Ilpakmuueckuii cogem: He ocmasaslime HUOKOCMb 8
cmekasHHOU Oymblike uau Opy2oM cocyOoe HA MOpo3e: CMmeK/10
pasopeem, u 6yoem HenpusimHoCma.
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IloueMy okeaH He 3aMep3aeT, WiH
BbIMOpa)KkuBaHHE YUCTON BO/IbI

Jlis onbITa HAM NMOTPeOyITCS: M71aCTUKOBasi 6aHOUKa, COJlb.

Bce roBopsiT mpo 3konoruto. MogHoe c0BO Takoe. OOBIYHO TIpU 3TOM
MMEIOT B BHJY 3arps3HeHue OKpY)Kalollero Hac Mupa. leicTBUTENBHO,
3arpsi3HUTb MOXKHO Bce uTo yrogHo. [IpoGsemMa 3Ta cTapa Kak caM MHUD.
Hampumep, MHOTHe TepBOObITHbIe TUIEMeHA BBIHYXX/EHbl ObLTM BpeMs OT
BpeMeHU MEHSITb MeCTO CTOSIHKM, XOTs TIUIIU ObIZIO ellle BAOBOJb U Bparu He
Hamazamu. [IpocTto oTXoAbl, Mycop, Tpsi3b Tak 3abuBanu MocejeHWe, 4YTO
CTaHOBWJIOCb HEBBIHOCUMBIM CaMO CYL[eCTBOBaHWE — U JIIOJU YXOAWIU. A BOT
JKUTEU JIpeBHEro pycckoro ropoga HoBropoza npyuMepHO OAMH pa3 B KaK/ble
TISITHA/ILIATh JIeT TiepeCTU/Iaii MOCTOBbIe U3 OpeBeH. ['psA3b 3aTaruivBasia yaullbl,
Y MPUXOJUIOCH TIOBEPX CTapbix OpeBeH KiacTh HOBbIe. Korjja apxeosioru cranu
pacKaribiBaTh 3T OpeBHa, 0Ka3as0Ch, YTO UYTh /I He MSTHA/[[aTh WU [ABa/LIaTh
C/10eB ObI/IM HazoXKeHsb! ApyT Ha Apyra!l OrpomHast MOJIeHHHLIA Ha MecTe yauLbI!

-

Ha ¢dororpaduu BuHO, YTO BHYTPH KyCKa Jibia 00pa3yoTcs Kak ObI
NMy3bIPbKH, HanlpaB/ieHHbIe K HeHTPYy. JT0 MOKa3bIBaeT, UTo Jjiefi pacTeT OT
CTeHOK BHYTPb. T0 eCTh mosiyyaercs Kak 0bl CTAKAHYHUK, BHYTPH KOTOPOT0
ellje He 3aMep31Ias BOAQ.

Kak e OoproTcsi c 3arpsisHeHueM Boabi? Ee mpomyckaioT uyepes
crierfiabHble GUILTPBI, 00pabaThIBalOT pa3/IMUHLIMM BelljeCTBaMH, OTCTauBalOT
B OTCTOMHUKAX... MBI ’ke TIorpo0byeM IMPOCTON OBIT C BLIMOPa)KUBAaHHEM.

Bo3bMu /t00yl0 TUIACTUMKOBYHO (He CTeKasiHHYH!) 6GaHouky. MoKHO



WCTIO/Ih30BaTh MYCTYH KOPOOOUKY M3-Tof, MorypTta. TombKo oMo ee TIllaTe/IbHO
C MBUIOM M OIMOJOCHHM, 4TOObl OHa Oblma umctoii. (Mbl y)Ke 3HaeM, UTO
3aMOpPa)KUBATh BOJIy B CTEK/ISTHHOM OaHKe Hesb3s.) Haseli B Hee 0ObIUHOM BOBI
13-1o/l KpaHa. /lo6aBb ueTBepTh YaiHOUW JIOXKKW coyv. Pa3meraii. Ha BKyc 310
Oyzmet oObIUHAs cojieHasi BOJIa, I0CTaTOYHO MMPOTHUBHAs!, KCTATH.

[TocTaBb ee B MOpPO3WIKY Ha HOUb. I1yCTh BoZia 3amep3HeT. Y TPOM J0CTaHb
ee U3 MOPO3W/IKUA U TTIOCMOTPH BHUMaTe/IbHO Ha Jjiefl. Bo-miepBbix, Thl YBU/UIIIb,
YTO OH BeCh KaKOW-TO PeOPHUCTBINA U OyTrpUCTbIiA, CIOBHO M3 CMEP3IIHXCS UTOJIOK
1 KpynuHOK. [To KpaiiHeii Mmepe, OT/TMYAeTCs OT OOBIYHOTO JIb/IA.

A Bort Ha 3Tou (ororpaduu BHAHO, YTO BHYTPH NPO3PAYHOro Jbja
o0pasyercsi Kak Obl «BCTaB/IEHHbIH» KYCOK W30 JibJa Hempo3payHoro.
ITouemy? Kcraru, o0paTuTe BHUMaHHe, UYTO Y KyCKa JIb/Ja €CTh «KPBILIKa».
51 mogKpacu1 Bepx 3e/IeHKOM, YT00bI ee JIyyine ObL/I0 BHAHO. JTa KPbIMIKa
oOpa3yeTcs cpa3y, Kak JieJ, Ha 03epe, U OTOM pPacTeT BHU3, HABCTPeuy JIbAY,
HapacTawilneMy Ha CTeHKax U JHe.

Ecau Hauath MNnNoATAauBATB JieJg II0[ CTpYEﬁ BOAbI, TO BHJAHO, 4YTO
KPbIIIIKA U AHO KYCKAd JIbJd 0os1ee IVIOTHbIE, B IIEPBYHO o4depeab TaeT

PBIXJIbIU Jiel, KOTOPbIX 3aMep3 B MOC/Ie/JHIOI ouepe/b.

3meck s AaM ellje TIOSICHEHUSI K OMBITY. Mbl BUAWM, UTO BHYTPU €CTh
Hemnpo3pauHbli IWIMHAD JbAa. OKa3biBaeTcsi, uTto ueM Oosbliie B BOJE
PAaCcTBOPEHO BCSAKUX COield, ueM 0oJibilie B Hell MpuMecei, TeM CU/bHee /10/DKeH
ObITh MOpPO3, uTOOBI 3amMopo3uTh ee. [103TOMy TipoucXxoAuT 3abaBHasi Belllb:



TepBbIM BIOJIb CTEHOK U JiHA 3amep3aeT 0Oojee uucTas BOZAa, a BoAa C
TpUMeCsIMU W PACTBOPEHHbIMM COJIIMM CMep3aeTcsi B LIeHTpe I[I0TOM, B
TOCJ/IeJHIO0 OYyepe/b. TO O3Ha4yaeT, YTO eC/IM 3aMOPO3UTh BOZAY C paBHOMEPHO
PACTBOPEHHBIMM B Hel MpuMecssMH (TIOTIPOCTY — TPsi3bi0), TO Ha CTeHKax OyzeT
Oosiee UUCTHIN e, a BHYTPU — Oosiee TPsi3HbIN. 3HAUUT, TIPOCTO 3aMOPO3UB BOZAY,
MbI pa3fieniseM ee o uucToTe! MoxkHo 6e3 Bcsikux (DUABTPOB MOy4arh Oosiee
YKMCTYIO BOAY U3 3arpsi3HeHHOM. VITak, Kak MoayunuTh Oojiee UiCTyI0 BOAY?

Hazfo ocTaBUTH 3Ty IJIaCTMAacCOBYl0 0aHOUKY Ha HEKOTOpOe BpeMsi B
TeIyIoM KOMHare, MoJIOXKUB B MUCKY. Korja jies; BHyTpU HEMHOT'O OTTaeT, CJIed U3
Hee «IepPBYIO» BOAY B OT/eJIbHYIO YalllKy U [IOCTaBb PSIZJOM.

OueHb Ba)KHO He mnpo3eBaTb MOMeHT. HyXHO uepe3 KaK[ble IoJsdaca
CIWBaTh BO/y M3 IIJIaCTMAcCOBOM 0OaHOUKKM B PAKOBMHY, UTOOBI TIOf, KOHeI]
ocTascsi nuillb HeOOJbIION Kycouek jbjAa (pasMepoM C JacTHK). BoT a3ty
«TI0C/IeJHIOKO» BOZY Y>Ke TOXKe MOKHO IepeJIiTh ellle B OHY YalllKy.

Y Tebsi nBe uaiiku. B ofHOlN Bofla C BepXHero cJios Jib/ia, BO BTOPOU Boja
«u3 ybuHbl» gbAa. [TorpoOyii Terepb Ha BKYC BOAY M3 OJHOW U W3 Jpyroi
vyaiikyd. Tel yBUAMIIb, 4uTO BOAa OT/ivuvaeTcs. (OkKa3biBaeTCs, BHYTPU JibJa
cobpasiack coseHast BOJia, @ CHapy»Ku — urcTast!

[IponcxoauT 3TO MOTOMY, UTO BOJa 3aMep3aeT HeoA4VHAaKoBO. UeM cojieHee
BOZIa, TeM Xy)Ke OHa 3amep3aeT. Terjio OTHUMAaeTCs B [IEPBYIO OUYepe/ib OT Kpaes,
TI03TOMY y KpaeB BOJla HAUMHAeT 3amMep3arh — U OoJiee COieHbI pacTBOP Kak ObI
riepeMelLaeTcsi BHyTPb.

To ecTp, eciM y Hac eCTh 3arpsi3HeHHas BOJa, Mbl ee 3aMOpakvBaeM, a
TIOTOM 3TOT KYCOK JibJla CTaBUM «00TarBaTh». He moxkugaeMcs, oka OH o0Taet
TIOJTHOCTBIO, a coOMpaeM TOMBKO BOAY C BHEIIIHWX KpaeB — 3TO Oosee uucTtas
BoJla. B mpuHIUIe, ecau TIpofienaTh 3TO HECKOIBKO pa3 ToAps/], — BbiIOpachiBast
«TPSI3HBIN» Jiefl U TIOBTOPHO 3aMOpakuBasi y)ke Gosiee UMCTyrO BOJy C KpaeB, —
MOYKHO J0OUTHCS TOBOJIBHO BBICOKOM OUMCTKH BOZbI B JIOMAIITHUX YCJIOBUSIX.
iMeHHO 1O TpyUuMHe Oojlee BBICOKOM COJIEHOCTH BOJAa B MOPSIX M OKeaHax
3amep3aeT npu Oosee HU3KUX TeMIlepaTypax, ueM TpecHbie o3epa. Boja ke B
OKeaHax coJieHasi!
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KomMmiac u3 Urojiku

JIsi ombITa HAM MOTPeOYIOTCA: KPY)KKa, WroJika, HeOOJIbIIIOoN
KyCOU€K ra3eThbl.

Ecimi MBI elrje He yCTald OT >KMAKOCTeH, TornpobyeM OTBETUTb Ha OAMH
TIPOCTOM BOTIPOC: KaK >KYKYy-BOZIOMepKe yziaeTcs Oerath 1o Bojie? Bce HaBepHsika
BU/Ie/IM JIETOM MaJ/IeHbKHUX FOPKUX >KYUYKOB, KOTOPbIe IITHBIPSIOT 10 MTOBEPXHOCTHU
BO/IbI KaK 3arpaBCKue KOHbKOOeXKIIbl. V1 Be/lb He TOHYT, )KYKU Takue!

Heno B TOM, uUTO BOAA Yy CaMOW TIOBEPXHOCTU 00safiaeT 0COObIMU
cBOMCcTBaMH. Mbl He OyzmeM J0/ar0 OOBSCHATH, B uUeM TYT Je/io, MPOCTO
3alIOMHUM, UTO 3TO JEMCTBYIOT Te >Ke CUJIbI, KOTOphIe 3aCTaB/IsIOT MOAHUMAThCS
YKUJIKOCTB MO KarusiasipaM. MO)KHO Mpe/iCTaBUTh, UTO KaXK/ast >KUAKOCTh CBEPXY
Kak ObI TTOKpbITa 0c000¥ HEBUAUMOM T/IeHOUKOM. [I1s1 60MbIINX TIpeiMeTOB (Kak
MBI C BaMH, XOTSI Mbl Y He TIpeIMeThI) 3T CUJIbI He3aMeTHBI. A BOT MypaBeu uiu
MOTBIJIEK, TIOTIABIIIMI B KarlI0 BO/IbI, HE MOKET M3 Hee BbIOpaThCsl — HEBUUMbIE
CHUJIbI CK/IEMBAIOT eMY JIalTKU U He [1at0T BbL/Ie3TH.

Hro/ika njiaBaet mo IMOBEPXHOCTHU KdK XKXYK-II/IaBYH€Il.

MpbI MOKeM MPOBeCTH UHTepeCHbIM OMbIT. [IpefcTaBuM, UTO Mbl OKa3aauCh
B IVIyXOW Taiire U 3abmygumuch. Y Hac HeT HUYEro, KpOMe KPY>XXKU U UTOJIKU.
(Kcratu, ecnu HeT faxke KPY>KKH, ee MOXKHO CjlefiaTb U3 OepecThl, CJIeNMUTh U3
IJINHbI, HAKOHEL], MPOCTO HAUTU KyCOK KOPbI MOAXOAsIIel (JOpMbI U 3aUepIiHyTh
B HET'0 BO/IbI — JIUIITL ObI UTOJIKA MOMeCTU/IacCh. ..)

Kak u3 3TOro cmacTepuTh MpUOOpP, KOTOPBIM BBIBEET HAaC K >KUJIbIO?
Oka3biBaeTcs, eC/id 3HaThb 3aKOHbI (PU3MKU (MMOHMMaTh, a He YyUWTb), TO BCe
TpOCTO.



Cusnbl, KOTOpble [IeCTBYOT Ha TIOBEPXHOCTH JKUJAKOCTH, MOTYT
BbIZIEP)KMBATh JKeJIe3HYH0 UTO/IKYy — HO TIpU OJHOM yCa0BUM. Mrosika [o/KHA
ObITh YKUDHOU, U ellle ee HAZl0 OYeHb AKKypaTHO YMYAPUTHCS TIOJIOKUTh Ha
NOBepxXHOCTb BoZAbl. Hamakem wronky wmaciom. Hajno 3To cpenars Tak:
MOTpOraTe KyCOK Mac/ja MajblieM, a TIOTOM TOTPUTEe 3TUM TasblieM HWIOJKY.
Terepsb HaselTe B KPY)KKY 00bIYHOM BOJbI U3-TI0/] KPaHA U TIOCTaBbTE KPY)KKY Ha
cron. Hapo, utoObl Boja ycrmokownach W He Jpokana. Termepb OTOpBeM
HeOOo/bIIION KyCoUek ra3eThl U MOJIOKHUM ero Ha MOBepXHOCTb Bobl. CBepXy Ha
T/IaBaOLyI0 Ta3eTy aKKypaTHO IOJIOKUM WrojiKy. OcTaBMM raseTy HaMOKarh.
Uepe3 Kakoe-TO BpeMsi rasera HaMOKHET W OMYyCTUTCS KO AHY. A Wrosjka
ocraHetcs 11aBate! Ha ¢oTtorpaguu Ha Urosky nokaseiBaeT KpacHasi CTpeJiKa.

Ha ¢doTorpadguu oTIMYHO BUAHO MO OTPA’KEHHIO CBETA, YTO BOKPYT UTOJIKU
oOpa3oBaHa Kak Obl «BMaJiiHa», TO €CTh JKejie30 TIlaBaeT 3a CueT Cuil
TIOBEPXHOCTHOTO HATSDKEHUS BOJbI.

Ecmu nogHecTy K Hell MarHUT, oHa Oy/leT TOBOPAuMBAaThCs 3a HUM, Kak
HacTosIIUM KoMriac. Tak 4To, ec/ii Bbl XOTUTEe He MOTepsAThCS B jiecy, bepure C
co0oii UroJKy, HaTepTyto TIpeJBapuTeIbHO 00 MarHUT, a KPY»KKy MOXKHO C/iefiaTh
u3 6epecTsi! [Tasblbl Mac/ioM MOXKHO M He Mas3aThb (Ha HUX BCerZa eCThb TOHKUM
CJIOW casa), a BMEeCTO ra3eTbl — HECKOJIBKO CyXUX TPaBUHOK.

npopesb
ana
PYUKM

OTOT OMBIT TpUAyMan He si, HO, AyMar, OT 3TOTO OH He CTajl MeHee
VHTepeCHBIM.

ITpakmuueckuti cogem: eciu gam 0ogedemcs 8 matiee 0epicamb
JHCeNe3HYI0 KPYXHCKY C 20psiuuM yaem, mo, umobbl He 0bdcu2amb pyKu,
coenatime cebe HA KPYXHCKy KOxCyX u3z bGepecmbl ¢ ynaswiell 6epe3bl.
Ompedicbme npsiMOY20/1bHUK, CéepHUmMe e20 8 mpybkKy noo pasmep
KPYJHCKU, culelime MOHKOU noaockoll bepecmbl unau 8epegouku, a 041s
pYuKu ocmagbme npope3b. Kak Ha pucyHke.
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I'en3ep

Il ombITa HaM mNOTpPedyeTCsi: MeTa/UTMUeCKUM YalHUK C
JTUHHBIM HOCHKOM.

Pa3 yx 3allljia peub O MPUPOAE, BCIOMHUM NP0 YAUBUTEIBHOE SIBJIEHUE —
reiizep. ['eii3ep — 3TO CO37AHHBIN NIPUPO/ON TOpsTUMi (HOHTaH, KOTOPbIY ObeT U3
3eMJIM uepe3 orpejie/ieHHble IPOMEXYTKU BpeMeHU. ECTh reii3epsl, 10 KOTOPbIM
y’Ke MHOTO COTeH JieT MOYKHO TpoBepsATb udachl. Kakoe-TO BpeMsi BCe BOKDYT
CTIOKOWHO, KakK BApPYT W3-TIOfl 3eM/IM, TIPSIMO U3 CKajibl, BBIPHIBAeTCS CTOJIO
KUTISALIeN BOAbI, MOJHUMASICh Y OOMBIIMX reii3epoB Ha /1eCSITKU MeTPOB.

YTo ke 3TO 3a TAUHCTBEHHbIE YaChl, KOTOPbIE 3aCTaBJISIFOT Iei3epbl «UITH»
c Takoi TouHOCThIO? KakuM oOpa3om B Mpupofie CO37aloTcsi camy coboi
MeXaHU3MbI, CIIOCOOHBIE OTMEPSITh BpeMsi?

Hazo 3aMeTuTh 37€Ch, UTO B MPUPOJE CYLECTBYeT OTPOMHOE KOJIMYEeCTBO
MEeXaHU3MOB, TOUHO U3MepsitoluX BpeMs. Hampumep, Hamia mnsaHeta. OHa,
BpalljasiCb BOKPYT CBOeil 0CH, COBeplliaeT TOYHO OAWH 000pOoT 3a 24 yaca. A Besib
Mor/0 ObITh ¥ Hade. OAWH JIeHb JJIUTCS TMATh YacoB, JPYTOM — CTO MATHA/LIATH,
TpPeTui — JecsiTb MUHYT. BoT Obl10 Ob1 370poBO! MBI MPOCTO TIPUBBLIK/IA U He
3a[lyMbIBaeMCsl, UTO MOBOPOThbI PeKU HeMpe/CKa3yeMbl, a MOBOPOTHI MJIaHeT —
nipefickasyeMbl. Ho Be/ib ObIBaeT U Tak, UTO TJIaHEThI CXOSAT C OPOUT U 3Be3/Ibl
B3pbIBAIOTCH. ..

Ho BepHemcs K relizepy. /laBaiiTe pacCMOTpPUM, KakK YCTpPOeH reiizep (Wiu
noz3eMHbIl (oHTaH) B rpupoge. Yailie Bcero oH pacriosiaraeTcsi mobimM3ocTy oT
By/IKaHa, TaM, [[je packajeHHas Marma (I10J3eMHOe pacIljlaBJeHHOe BeleCcTBO)
oueHb O/IM3KO MOAXOAUT K MOBepXHOCTU. [IpescTaByM, UTO B rope CyIlleCTByeT
Tpell[MHa, Kak Obl TpyOKa, KOTOpasi yXOAUT TyOOKO BHYTPb By/IKaHa U C 000uX
CTOPOH 000TpeBaeTCst packajleHHOW MarMow.



BOAd cCBepXYy

CMoTpuTe, UYTO MPOUCXOAUT. PackaneHHasi mMarmMa uepe3 C/0W KaMHS
HarpeBaeT BOJY, MOTMaBIIy0 B TpeluHy (TpyOy). Boja 3akumnaeT — HO, Kak U B
00ObIUHOM ualiHuKe, Jjis 9TOro TpebyeTcsi Kakoe-To BpeMsi. Tak uTo ueM Gosibliie
reiizep, TeM Oosbllle Y HEro MPOMEXYTOK MexAy u3Bep)keHusimu. Korzma Boja
3aKWIUT, OHa 3aKuraeT cpa3y BO Bceil Tpybe, MOTOMY UTO TO/OTpeBaeTCsl CO
BCEX CTOPOH, a He TOJIbKO CHU3Y (KaK B YalHHUKE).

3akurieB, BO/la, eCTeCTBEHHO, IpeBpaljaeTcs B Iap. A Map 3aHuUMaeT
ropaszio 6omblinii 06beM — MOMPOCTYy TOBOPSi, Mapy HY)KHO ropaszfo Oosblie
MecTa, 4yeM BoJie, U3 KOoTopod oH oOpasoBasncs. (Eile roBopsT Tak: JaBjieHUe
BHYTpU TpPyObl TiOBbilllaeTcsa. To ecTh map JaBUT BO Bce CTOpOHBIL.) Ilap,
TOJIKAsICh W ILIMIIsl, HAUMHAeT MPOPbIBAaThCSl HAPYKY, Yepe3 CI0M BOJbI — BBEPX, C
OrPOMHOM CHIOM. BOT Kak Ha C/ieflyrolieM pUCyHKe.

KameHb

reMsep

BCKMNen
[ —

R
4

[Tocnie TOro Kak BoJja U Map BBITIJIECHY/IMCh U3 TPYObl U TpyDa Ha Kakoe-To
MIHOBEHMe CTajla MOYTH MYCTas, B Hee CHOBA 3aTeKaeT Y)Ke XO0JIo[Hasi BoZa U3
03epKa, KOTopoe 0OBIYHO HaXOAUTCS HaJ retizepoM. M Bce mOBTOpsieTCsl CHavasia.
[TockonbKy Temrmiepatypa BOZAbl B 03epe MeHSIeTCsl HeCW/IbHO, TemrlepaTrypa
Marmbl — TOXKe, TO Teii3ep 3aKuraeT BCerJa yepe3 OAUH U TOT K€ TTPOMEeXYTOK
BpemeHU. [losmyuaeTcsi Kak ecnu Obl Mbl BCeTJa HaaWBald OJUHAKOBOE
KO/TMUeCTBO BOABI B ualiHUK (mpuyeM Bojia Obuia Obl Bceria OfHOW M TOM Ke
TeMIlepaTyphbl), BK/I0Ya/aId KOHGOPKY 37eKTPOIIMTBI Ha O/IHO U TO Ke JieJieHHe U



3aMepsiyid, CKOJIbKO BpeMeHU TpelOyeTcs, uToObl BoZja BCKUMesa. [ToHATHO, UTO
Bpems OyzieT Bceria OJJuHAKOBBIM.

MoxkHo i HabsmofaTh 3TO SIBJIeHWE B JIOMAlllHUX YCI0BUsX? $1 monro
AyMan, Kak cjiefiaTb MPOCTOM TpuOOp, HO BCe BBIXOJWIA KaKUe-TO CJIOKHBIE
TpyOKU C mozgorpeBoM. VI BAPYT BCIIOMHW/ CTapbie J0Opbie YalHUKU C JJTUHHBIM
HOCUKOM. He 3TH, coBpeMeHHbIe, I/1acTMacCcoBble — a MeTa/liMueckre. Korga ux,
ObIBasio, Ha/WBA/IU [JOBEPXy W CTaBU/IM Ha ra30BYIO TOpesKY, TO TIPU CUJILHOM
TJlaMeHU Bo/la B HOCHKe YaliHMKa 3aKuriaia ObIcTpee, ueM BO BCeM YalHUKe, — U
YallHUK HauMHaJl TIIeBaThCsl BOASHBIMUA OpbI3raMu W30 BCeX CWI. JTO U eCTb
TOYHasi MoJesb reriszepa. Hocuk urpaetr ponb TpeljuHbl B 3eMJie, 3arl0JIHEHHOU
Bozslor. ['a3oBasg ropesika — po/ib OTHEHHOW MarMbl. A BCKMUMarollas BOJa,
TpeBpaljasiCh B Map, TOYHO TaK >Ke BbITA/TKUBAET Ty BOAY, YTO HAXOAUTCS BBILLIe,
Hapy>Ky. Eciu Thl Halifielllb Takol 4aliHUK, TTOnpo0yii HaUTh ero BOAOH MOTHbIM
Y TIOCTaBb Ha CWIbHBIM OrOHb. MOXeT ObITh, OMYUUTCS Teit3ep.

V3 3TOM IIaBKM Mbl He3aMeTHO IT03HAKOMW/IMCh CO MHOTMMU Ba)KHBIMU
SIBJIeHUSIMH, KOTOPbIe KCIO/Ib3YIOTCS B JKU3HU: HarlpuMep, CBOWCTBO BOZABI MPU
3aKWUIaHuy 00pa30BbIBaTh TMap. Mbl y3Ha/IW, UTO Mapy HY)KHO Oosbille MecTa,
yeM BOJe, W OH HauvHAaeT CWIbHO pacClIMpATbBCS. ODTO CBOMCTBO I1apa
VICII0/Ib30BaJIOCh B IepBbIX IapoBo3ax. Cropas B TOIKe, ApoOBa I0AOrpeBaiv
KOTe/, B KOTOPOM oOpa3oBbiBasicsi map. [lap pBasncs Hapyxky, nomajan B
CreLMajbHyl0 Kamepy, I7e TOJIKaJ TOpLIeHb... B coBpemMeHHbIX MalllyvHax
ucronb3yercss OeH3WH, KOTOpBIM, cropasi, Toxe oOpa3syeT ra3oobpasHoe
BelL|eCTBO (YTO-TO BPO/ie Iapa, TO/ILKO OYeHb SIZIOBUTOIO).

ITpakmuueckuii cogem: HUKo20a He pazozpesalime KOHCep8Hble
baHku, npedeapumeabHO He OMKpbl8é UX. Bedb JHUOKOCMD,
codepocawyasicsi 6Hympu, Mod}cem 6ckunemb — U moeda OaHKy
pasopseem kak 6omby. Becenoz2o mano: 80-nepebix, cooepircumoe 6aHKu
pasmazcemcsi Nno0 CmMeHKaM U NOmo/ky, d, 80-8MOpblX, KUNAWAs
JHCUOKOCMb MOJCem CUIbHO 00 ceub mo2o, Kmo He 3Haem pusuku!
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CTOpoX M3 KPBILIKHA

Jns ombiTa HaM NOTPeOyIOTCA: KacTpHOJibKa C  BOJOM,
3aBUHUMBAIOIIIASICS »Kejie3Hast KPbIIIKa OT TF000i OaHKHU.

— A y Bac moJioko yb6exano! — roBopus KapsicoH, KOTOPBIA KHUBET Ha
Kpbiiiie, ppekeH bok, uroOwl u3bexarb Hax/100yuKku. [leiicTBUTETbHO, UTO MOXKET
ObITH CTpalliHee [Jisi XO35MKU, 4yeM ybexaBiliee M0/IOKO? CTOPOXMUILL €ro,
CTOPOXKUILIb — U HUKAKOro TOJKY. [1MTa BCa 3anuTa, a v 3anax y>KacHbld. UYTo
JKe JlesiaTh?

U1 BoT M300peTaTe/ibHbIe JIFOAW TIPUAYMA/d «CTOPOXK», KOTOPbIN HauWHaeT
MOCTYKHBATh I10 JHY KaCTPIOJIbKU C MOJIOKOM Iepefi TeM, Kak OHO 3akunuT. Kak
)Ke YCTPOeH 3TOT XUTPhIi ripubop?

OkasbiBaeTcs, 3TO BCEro-HaBCero IUIOCKUM MeTa//IMYeCKU KPYKOK C
B/IaB/IeHHOM sSIMKOM B hopMe crivipanu. Kak Ha pucyHke.

Bug cboky
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BblXOO MONOYHHUKQ

MonouHMK uMeeT HeOOJIbIIION BBIXO/ COOKY, TZe Kee30 MPHUIIOJHSTO U He
OueHb IJIOTHO TpW/eraeT K AHY KacTproiu. I1o/ib3yrOTCsS UM OueHb MPOCTO:
KJaAyT Ha [JHO W HaJIMBalOT CBepXy Mojioka. Korza Mo/ioOkO HauvHaet
HarpeBaTbCsl, TO OHO paciuvpsieTcs. Tersioe MOJIOKO, paCUIMPUBIINCHL U
YBEIMUMBIIKCH B 00beMe, HauMHaeT MOJHUMAaThCs HaBepX (110 3aKOHy Apxumesia
— HO MBI TI0Ka 0 HeM He OyzleM paccKa3biBaTh).

Ecmu 661 MO/IOUHMKA He ObIJI0, HarpeToe MOJIOKO CBOOOIHO MOAHUMAOCh
ObI OTO /THA ¥ Ha ero MeCcTo TIPUXOAU/I0 OoJiee XOMOAHOe CBepXy. A Korjla Ha JiHe
JIEXXUT MOJIOYHMK, TO HarpeToe MOJIOKO He MOYKeT TIOJHSIThCS MPsSIMO BBEPX W3-
T10/], MOJIOUHMKA, OHO HauWHaeT BbIOerarb IO CIHUPAIA U3 «TYHHENS» K TOMY




MeCTY, T7le Y MOJIOUHHKA c/leflaH Bbixo/]. M moka GeXkuT, HarpeBaeTcsi OT JHa ellfe
cuibHee. Eciu >ke TemriepaTypa MosioKa 6/1M3Ka K 3aKUTIaHUI0, MOJIOKO YCIieBaeT
3aKWIeTb [0 MOJIOYHMKOM [0 TOIO, KaK YCIeeT BBICKOUUTb HapyxXy |
CMeLlIaTbCsl C OCTaJbHbBIM MOJIOKOM. Hy a 3akumeB, OHO IIpeBpalljaeTcs B
MOJIOYHBIM Map — TO eCTh MpeBpalllaeTcsl B Iy3bIPpH, KOTOpPbIe TNPUITOAHUMAIOT
MOJIOYHUK CJIOBHO MajleHbKHe BO3[YIIHbIe LIapUKUA U 3aCTaB/ISAOT ero CTyvyaTb
I10 HY KaCTpro/iu!

Kak czenats onbiT foMa? OueHb npocto. Ecv HeT mof, pyKol MOJIOUHHKA,
HaZlo B35Th OOBIUHYIO 3aBUHUMBAIOIIIYIOCS KeJIe3HYI0 KPBIIIKY OT 000l 6aHKU.
[TonoxxuTte ee Ha THO KaCTPIOJIBKU C BOZIOM Tak, UTOObI OHA JieyKaaa «ropOuKoM»
KBepXy U MeXK/y ee TOBEPXHOCThIO U JHOM KacCTpHO/iM ObLIO TPOCTPAHCTBO,
3arojiHeHHoe BooM. [locTaBbTe KacTpIOMBKY MOZOTpeBaTbCs U HaOsropaiire.
Korga Bosa OyzeT OnM3Ka K 3aKWIAHUWIO, TIOf, KPBIIIKOM OHA y)Ke HauHeT
00pa3oBbIBaTh TMy3bIPH, U KPBIIIKA «OTCA/IOTYeT», TIPUMOAHSBIINCE OT [[Ha
OJJHUM Kpaem.

BOT Kako¥l XUTPbI MPUOOP MOXKHO CjleflaTh U3 0OBIUHOTO KyCKa >Kese3a U
KaKk MHOTO pa3HbIX 3aKOHOB MCIO/b30BaTh, uT0Obl OH pabortan. B mpuHiure,
MOJIOYHUK TIOXO)K Ha CBEPHYTHIN B CrMpa/b U TOJOXKEeHHbIM Ha 60K reiizep. U
5TO [|eMCTBUTEBHO TaK. OueHb Ba)KHOE KaueCTBO /I BAYMUYMBOIO yejoBeKa —
yMeTb yBUZETh O[JMHAKOBOe IO CyTU B pa3HoM no ¢opme. Hy, ckaxem, 4To
o0i11iero Mexx1y cBeukoii u OyaunbHUKOM? Ho 06 3TOM — B ciiefiytolieil riage.

ITpakmuueckuii cogem: HeKOMOpble HCUOKOCMU OKa3bl8AOMCS
ewe bonee 8a3KuMU, UemM 800a uau mMonoko. Iloamomy apxumedoegot
cuibl He xgamaem, umobbl «NpuUNOOHUMAaMb» Hoaee Hazpemble CA0U U
cMewueamb ux C 0Oonee X0A00HbIMU. M Hazpemblll caoli y OHA
Kacmproau mMoxcem nodzopemb. Tak umo nomewusatime npu 20moeke
20pOX06blll Cyn, pucosylo U MAHHYIO Kawu u oOpyaue 8s3Kue
JiCUOKOCMU.
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['opsiiee BpeMo

JI/is1 onbITa HAM MOTPeOYHTCSA: CBeUKa, HeCKOTbKO HeOOBIINX
T'BO3/IUKOB.

MHoroe 13 TOro, YTO Mbl BUZUM BOKPYT, COBEPLLAETCS M0 OAHUM U TEM Ke
3aKOHaM, XOTs1 Ha MePBbIW B3IJIs1/, CUIBHO OT/IMYAEeTCs APYT OT JApyra.

Hampumep, Takoe siBieHWe, KaK TIOTOK, TeueHue. [TOTOKM MOTyT OBITb
pa3HbIMU. DTO MOXKeT ObIThb XUAKOCThb, TeKylljasi M0 TIOBepXHOCTU (pyueil),
TeKylljasi BHyTpHY 4yero-To (Tiofi3eMHasi peka, Bojia B Tpybe). Ho B MeTasie MoxeT
Teub TOK, TO €CTb 3/IeKTpUUecKuil 3apsii. B Bo3nyxe TeueHue obpasyeTcs u3
camMoro BO37lyXa, a MOKeT 00pa30BbIBaTbCS W3 [JIPYTMX Ta30BbIX CMecCei,
HarpyMep TMOTOK ra3a M3 aBTOMOOU/IBHON BBIX/IOMHOW TPyObl. CBETOBOM TOTOK
MOJKET «TeuUb» 10 ONTUUECKOMY BOJIOKHY... [Jaxke TBep/ible KAMHU MOTYT Teub —
KOT/Ia CXO/SAT TMTIOTOKOM CO CKJIOHA TOPBI.

W BO BCex 3THX TeUeHUsSIX eCThb KaK O/IMHAKOBbIe, TaK U pa3/iMuHble YepThI.
WHTepecHO noAMeuaTh OMHAKOBOE B pa3HOM U pa3HOe B O/IMHAaKOBOM. Bo3bmeM
B KauecTBe TMpuMepa TOTOK BpeMeHW. OH HeBHUAUM. Ero MOXHO TOJBKO
3aMeTUThb 10 U3MEHEHUsIM BOKPYT. Tak, KO/bIIYIMeCs] BETBU /1epEeBbEB BbICOKO
Ha/| T0JIOBOU FOBOPSIT O BeTpe.

Honroe BpeMsi 4e/lOBeUeCTBO KUJIO W TMPOCTO HabMO[ano 3a TeueHUEM
BpeMeHU. Ho HacTam MOMEHT, KOrja 3axoTeioCh U3MEpPUTh €ero CKOPOCTb.
[TepBbIMU TaKUMU «IPUOOpPAMU» CTaau COJIHIlE, JIyHA, 3Be3ZIbl. Y)Ke OKOJIO
TPU/ILIATU THICSY JIeT Ha3a/, Halllk TIpeJKU HOCUIU € cobolt KanmeHaapu. Takoii
KasieHiapb ObUT BbIpe3aH Ha KOCTSIHOM TajlouKe W TOKa3bIBas M3MeHeHue (a3bl
NyHBI (KOTZa JiyHa MOJ/IHasi, a KOTAa CepIioM. .. ).

Ho ObIBaeT, yTO XO4eTCs y3HAaThb BpPeMsl TOUHee, UeM MPOCTO «yTPO» WU
«Beuep». Kpome Toro, cosHile He Bcerjia BUJHO 3a obrakamu, /ja U 3Be3/ibl He
KaKAyl0 HOYb CBeTST. M uenoBeK cTan TpPUAyMbIBaTh pa3Hbie CIIOCOObI
V3MepUTh CKOPOCTh TeUeHHs I0TOKA BpEMEeHHU.

OfHMM U3 CaMbIX TIEPBBIX U CaMbIX TIPOCTHIX CIIOCOOOB CTasi, KOHEUHO JKe,
crocob u3MepeHHsi BpeMeHU C TIOMOIIbI0 TopeHusi. Eciv B3siTh [iBe TIPUMEPHO
O[VHaKOBble MO JJIMHE MaJKu U3 OJHOTO U TOTO >Ke JiepeBa, TO OHWU CrOpST
TIPUMEPHO 3a OJHO U TO e BpeMsi. M3 HeGOMbIIOrO0 CBeTH/IbLHWKA Macyo
BbITOpaeT BCeryla IPUMEPHO 3a OJHO U TO ke Bpemsi. [IoToM Hayuwiuch Jenarb



cBeun. 1 MnpuaymMain HOBBLII CII0COO OTMeuaTh BpeMH. PaCCMOTpI/IM KdPTHUHKY.
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[TocraBum cBeuky Ha Omiofeuko. IlpegBapuTesbHO B CBEUKY Ha
OZIMHAKOBOM pAaCCTOSTHUM JApPYr OT Jpyra BOTKHEM He0o/blliie T'BO3[AUKH,
HarpuMep o0oiiHble. B CroKoliHOM BO3[yXe KOMHATbl CBeUKa TOPUT TIOUTU C
O[JMHAaKOBOM CKODPOCTBIO IO BCeW JauHe. [103TOMy uyepe3 INpUMepHO paBHbIE
TIPOMEXKYTKH BpeMeHM TBO3[UKW OyAyT majaTh MO Mepe BbITOpaHUs CBeUU U
CTyKaThCsi 0 O6/1r0/1euko, 0TOMBasi BpeMsl.

Kuratiipl, mocrpousiiie Benukyto Kuralickyto cTeHy, UToOBI 3alIUILaThCs
OoT HaberoB KOYEBHUKOB W3 CTerei, HeCJU CTPaXy BAOIb Bceil cTeHbl. Ho
CTp@&KHUKAM HaZil0 MeHSThCs. [103TOMy KUTaMllbl WM3roTaBAuBand Oosblive
CBeud, B KOTOpble BCTaB/Is/IM MeTa//inueckue Iuapbl. [log Takyr CBeuky
CTaBWIM OOMBIIONM MeAHBIM Ta3. MeTa/MuecKud Iiap, majas B Ta3, OTOMBas
BpeMs TakK I'POMKO, UTO /iaKe JIEHWBbIA CTPa)KHUK TIPOChINacs!

MO)XHO yC/IOKHUTB Halll OIbIT, BOTKHYB B CBEUKY CHauasjia OJWH T'BO3MUK,
TIOHW)Ke [IBa PsZIOM, ellle HIKe TP PSiioM, U Tak fanee. Torjja cBeuka OyzeT
«0TOMBaTh» Yachl KaK HACTOsIII[e HACTeHHEIe, ¢ 6oem!

ITpakmuuecKkuili coeem: 8ce20d, 0CMAsASAs CBEUKYy 20penb,
cmasbme ee 8 Hebo/1bWOU MA3UK, 8 KOMOPbIU Hanelime HeMHO20 800bl.
Masno au umo 8 JHcu3Hu cayuaemcsi, Hanpumep 00eedemcs 3acHymb U
3ab6bimb nomywums ceeuky. Hemano modell noeubno 8 noxcapax om
makux cayyaes. A c8euka, OKpyj#CeHHas 8000, CMAHOBUMCS MU2POM
8 K/1emke — be3onacHoll.
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Kamnaroijee BpemMs

Ilns ombIiTa HaM MOTpedyroTcA: obas mycTas KOHCepBHast
OaHKa, II1JI0.

MbI TOBOpMM MHOTJ]a: «MHOTO BOZbl yTEKJIO» TPO UTO-TO, UTO OBLIO
JaBHbIM-/IaBHO. 3HAUUT, MO)XHO W3MepsSITh TeueHWe BpPeMEeHH C IIOMOILbIO
JPyroro TMoToKa — BoAHOTrO0. Takoi mpubop mpujyManu peBHUe IrDeKku, Ha3BaB
ero «KJIMTICU/pa», WIA «BO/sIHbIE uackl». UTO 3TO 3a Takue BOJsHBIe uachkl? [la
TIPOCTO JbIpsiBoe Bezipo! S ake He Oy/ly prcOBaTh PUCYHOK. YK ABIPSIBOE BeAPO
BCe BU/Ie/IU UM CIOCOOHBI mpeicTaBuTh. Ecu B iHe M060T0 cocyaa npojienarhb
JBIPOUKY, a IOTOM 3a/IUTh JOBEPXY BOZAOM, TO BO/Ia BbLILETCS Uepe3 3Ty AbIPOUKY
3a onpeJie/ieHHOe BpeMsl.

Bo3bmuTe /r00yr0 TyCTyr0 KOHCepBHYIO OaHKy. [IpobeiiTe TBO3JUKOM B
CTeHKe OKOJI0 CaMOro JHa MaJiIeHbKYIO AbIpKY. [TocTaBbTe 0aHKy B paKOBUHY,
HasieiiTe B Hee BOJbI U C/e/IUTe 3a NMOHWKeHHeM yPOBHS. Ternepb BO3bMUTE UacChl
Y uepe3 KaXK/ble TIOJIMUHYThI CTaBbTe OTMETKY — IJle HaXOJUJ/ICSI YPOBEHb BOJBI.
[poiiie Bcero OTMETKY [iefaTh IIWJIOM, HAHOCS LlapaliMHKy Ha CTeHKY OaHKU
BHyTpU. Terepb u3 OGaHku monyuuscs cekyHgomep! KoHeuHo, OH He OueHb
ynoOHbIN, He OueHb TOUHBIM, HO BCe-TaKW 3TO HACTOSIIME Yachl, KOTOPbIMU
T10J1b30Ba/IMCh IPEKU MHOTO BEKOB.

Kcraty, Bbl oOpaTwid BHHMMaHWe, UTO pacCTOSTHUE MeXIy OTMeTKaMu
cHavasia ObLI0 GOMBIIIOe, @ 3aTeM CTaj0 YMeHbIAThCSI? JTO MOTOMY, UTO BOZA
BbITEKaeT U3 COCy/Ja BCe MeJj/IeHHee, 110 Mepe TOro KakK MOHWXAeTCsl ee YPOBEeHb.
['peku, UTOOBI CHIPAaBUTHCS C ITUM HEAOCTATKOM, fieflaid KOHUUYeCKUe COCY/IbI
JJ151 CBOUX KJTUTICUZP.

ITpakmuueckuii cogem: ecau, He Oali 602, npudemcsi CU/AbHO
NOpPaHUMbCSl UAU CMOAKHYMbCS C PAHEHbIM, NOMHU — KpPO8b 3MO
JHCUOKOCMb, UenogeK — cocyd. [1oamomy om moeo, ¢ Kakoli CKOpoCmbto
gblmexkaem U3 paHbl Kpoeb, 3aeUcCum u mo, Xeamum /AU epeMeHlU,
umobbl cnacmu uenoeekd. Uem cuibHee 6bem cmpys, mem OGbicmpee
Haoo Oelicmeogamb. Camblli npocmotl cnocob — cmeno U CUlbHO
3axcamb paHy naabyem uau Ad0OHbIO UAU KYCKOM NAOMHO CAOHCeHHOU
yucmoll mMamepuu U 3amem Ydice, 3ame0Au8 6blmekaHue Kposu U,



COOMBeMmMCmMeeHHO, yg8eauyus 6peMsi HA «Uacax MHCU3HU», UCKamb
mamepuan 041 JHc2yma, npeonpuHumMamb Opyaue Oelicmeusi. U
obsi3amenbHO nouumati kHueu 06 okazaHuu nepeoti nomowu. Ecmb
gelwju, Komopble HA0O 8 JHCU3HU 3HamMb 0053amenbHO, — U 3MO He
mo/bKo pu3uka.
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CekyHomMep U3 BepeBKHU

Jins ombITa HaM MOTPeOYHTCA: OAUH MeTp BepeBKH, H000M
rpy3 (HanpuMmep, KamMellek).

KoHeuHo, AbIpsiBOe BeJpo TOXKe MOXXKHO MCIT0/1b30BaTh B KauecTBe yacoB. Ho
Kak-TO He O4YeHb yI00HO XOIWUTh C HUM M0 y/ulle 1 Ha Borpoc «KoTopsiit uac?»
TOBODUTH: «Y>Ke TosiBefipa». UesoBeuecTBO mepecTano U3MepsTh BpeMsi [J/TMHOU
TeHU OT COJIHIIA, Mecka B Kosibe, BO/IOM B K/IUIICHJpE, IIaDUKaMHU B CBEUKe U
1300pesio MexaHWYeCKue Yachl, UCIO/b3YIOIIUe SHEPTrUul0 TMPYKUHBbI WU
naziaroiledi rupu As pabotel. Ho Mbl yunMcs — U celiuac si paccKaxy, Kak
cZesiaTb CEKyHIOMED U3 BEPEBKHU.

PacckasbiBaloT, uTO BenuKui ['amuneil u3mepsisi BpeMsi C TOMOILbBIO
cobcTBeHHOro mynbca. Ho opHaxzabl [anunmelt Habmroman 3a  OTPOMHBIM
MasiTHUKOM W OOHapy)Ku/, UTO [BWKEHUSI MasiTHUKa OYeHb paBHOMEDHBI.
Kaxapiii B3Max MasiTHUKa MPOUCXOAMUT 3a OJHO U TO >Ke KOIMYeCTBO Y/IapOB
cepana. Tak O6bI7I0 OTKPLITO OYeHb UHTepecHoe siBjieHue. OKa3biBaeTCs, Bpems,
3a KOTopoe Jit000l MasiTHUK ZieJlaeT O/IMH KauoK Ty/la ¥ 00paTHO, 3aBUCHT TOJIBKO
OT JJIMHBI CaMOro MasiTHUKa. Y Hu ot uero Gosbliie. [To3TOMY, eciiu MoiBeCUTD
TPy3 Ha BepeBKY Orpe/ie/ieHHOM JJIMHBI, MAasATHUK OyJieT fenaTh «Kauok» 3a OfIHO
U TO e Bpems. ITO U OyfleT HallluM CeKyHZoMepoM. 3HauuT, 4ToObl BCerja
MMeTb BO3MOXXHOCTb CZieJlaTh TOUHbIe 4achl (y>)K BepeBKY-TO MOXXHO HaWTH
BCer/la WM CIUIeCTU U3 TpaB U JiMaH, BOJIOC JIOLIA/U, MOJOCOK KOXU U T. [.) —
HaZl0 TOJILKO 3allOMHUTh, UYTO MasTHUK JIJTMHOW OfIUH MeTp (eC/iu ObITh TOUHBIM,
TIOUTH OJJMH MeTp) ZiejlaeT KayoK B OZIHY CTOPOHY 3a OJHy CeKyHAy. Tak uTo B
moboli Touke 3eMHOrO Ilapa Bbl MOXeTe JI0CTaTh M3 KapMaHa BepeBKY,
TIDUKPETUTh K Hel TMOAXOAAIMM Tpy3 (HampuMmep, KamylleK) Tak, 4ToObl ux
obimiast AyivHa Oblla MPUMEPHO O/IMH MeTp, TMO/BeCUTh K Jit000M BeTke — W,
Ka4yHYB, CIIOKOMHO OTCUMTHIBATh CEKYH/bI.

ITpakmuuecKuii cogem: Mbl 3HaeM, Umo Yem O/UHHee 8epesKd,
mem 0o/ble 0AUMCA «Ka4ok» massmHukd. IloHsimHo, umo npu cnycke
no eepegke ¢ 6oAbWOl BbICOMbI HAOO YUUMbIBAMb  3MO
obcmosimenbcmeo. Ecau eepeeka Hauana packayueambCsi, MO OHA
bydem smo denamb oUeHb NAABHO U MeONeHHO, U HA0O O0enamb 8 C80H0



ouepeOb OYeHb N/AdBHble OBUXMCEeHUsl, Umobbl yCnoKoumb 3mom
O/IUHHBIU «MAsIMHUK».
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Ctosiuasi BO/IHA, /I Bypsi B cTakaHe BO/bI

Jns onbiTa HaM mnoOTpedyroTcsi: Oosiblllasi IaCTMAacCOBast
MHCKa (MOYKHO B3SITh IIIMPOKYIO IJIACTUKOBYIO OYTHUIKY C OTpe3aHHBIM
TOPJIBILIIKOM ), MUKCEP.

Pa3 y)K MbI Haua/ii 1IpO BEPEBKH, MOyMaeM, Kakue 3aKOHbI (DU3UKHA MOYKHO
W3YUUTh C MIOMOINbIO0 BepeBKU. KuaKoCcTH He Hazioen? Torja omnuiy ere 0JHO
sIBJIeHEe B J>KUJKOCTH, KOTOpPOe JI0BOJILHO DPEJKO BCTPEUAeTCS W JOCTAaTOUHO
KPaCUBO BBIVISIAUT. VI B 3TOM SIBIEHMM TIPU BCEM IIPOYEM  CKPBITBI
WHTepeCHeNIe TalHbl. OTO — CTOsYasi BOJIHA. S YIIOMSIHY/I TIPO BEPEBKY,
TIOTOMY UTO C ee TTOMOIIbI0 MbI CHauaIa HayYnMCsi CO3/1aBaTh CTOSTUYEO BOJIHY.

WTak, HaJi0 TIpUBsI3aTh KyCOK BEPEBKHU K JIFOOOMY TIpeMeTy W HauaTh ero
KPYTHUTb, KaK KPYTAT Mpbirajky. [TosyuuTcst ogHa Oosbliiasi BOJiHa, Oeryirast 1o
kpyry. Ho mnompoOyiiTe KpyTuth ObICTpee, elile ObicTpee U elrje ObICTpee.
HacTynmiT MOMeHT, Koriia BojiHa Kak Obl pa300beTcsi TIOTojaM U Ha ee MecTe
OKa)KyTCsI /IBe BOJTHBI — a B cepe/iHe OyzieT Kak Obl TepeMbIuKa.

mMegneHHo a'f

4 3TA TOYKd
! &
// HenopBMXHA

A —
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BOSIHA pa3bmTa Ha ABe BOSHEI

OTO MeCTO, KOTOpOe CTOUT HEeIO/BWKHO, KOTZla BCS OCTajbHasi BepeBKa
«BOJTHYETCs1», Ha3bIBaeTCs «y3e/». Touka, B KOTOPOI BOJIHA BOJTHYeTCsI Haubosee
CU/BbHO, Ha3bIBaeTCsA «IMyuoK». OKa3biBaeTCs, ueM ObICTpee BbI BpalllaeTe
BepeBKy, TeM Ha 0oJsiblllee KOIMUECTBO BOJMH OHa pa3obbercs. Penko ypaetcs
ToyuuTh OOosibIlle BYX-TPeX y3/I0B Ha OJHOUW BepeBKe. Ho 3TO He cTpatiHo.
Terepb MbI BUIe/H, Kak 00pa3yeTcs cTosiuasi BOJHA.

Ecu e pa3obpatbcsi 6osiee 1opo6HO, TO Bo/HA 00pa3yeTcsi OT C/I0XKeHHs
BOJIHBI, Oeryiljeii Mo BepeBKe B OJHY CTOPOHY, U OTpa3vBIIENCS BOJIHBI,
BO3Bpalliaroiijeiicsi obparHo. B Tom wmecte, rje obpa3yeTcsi Myuok, rpebeHb,




pa3max 00OUX BOJH CKJIa/IbIBA€TCs], ¥ BepPeBKa KOJIBIIIETCS C YABOEHHOM CHUJION.
B Touke y371a BO/HBI «BBIUATAIOTCS» APYT U3 Ipyra — U JBWKEHUS HeT.

Y MeHsl fAoMa eCTh CrieliiajibHasi MallldHKa, KOTOpasi MCIyCKaeT BOJIHbI
OueHb BbICOKOM 4acCTOThl. B Hell s uuilly roBe/IMpHbIe u3zenus (Komblia, CepeKKU
Y Tak Jiajsee). YIbTPa3ByK, TO €CTh 3ByK OUeHb BbICOKOW UaCTOThI, [IOPO’K/aeT
BOT TaKue KpacCrBble CTOsiuMe BOJIHbI B 3TOM MalllMHKe — s cpoTorpadupoBan ee

910 ¢ororpadus moeil MaIIMHKH, KOrja OHa paboraer U Ha Boje
00pa3yroTcs cTosiuve BOJIHBI.

OTOo siB/ieHWe B TIPUPOJile MOXXKHO WHOTAAa Habmojath, eciu ClaeguTh 3a
MOpeM C BbICOTbI. BosiHbI paBHOMepHO HaberaroT Ha Oeper WaM CKamy,
OTPa’)karoTCsl OT Hee U OeryT obpaTHO, CK/Ia/[bIBasiCh C JPYTUMU Haberaroimmu
Bo/iHaMU. [TO0CKOJIBKY pacCTOsiHUe MeXXAy TpeOHSIMU MPUMEPHO OIMHAKOBOE, TO
WHOT/Ia MOXKHO Hab/ro/1aTh, KakK CO3/IaeTCsl MHTepeCHasi KapTUHA — Ha HeCKOJbKO
MT'HOBEHUH BOJIHBI KakK Obl 3aCThIBAIOT, B OJJHUX MeCTaX BOZia KauaeTcsl BBEpX-
BHH3, B /IPyT'MX OHa CJIOBHO Obl 3acTbiia. Ho Takoe MOXXHO yBUJEeTh pefiko. 1 k
TOMY >Xe He BCe MOTYT MO3BO/UThH cebe roexaTb Ha mMope. I He y Bcex ecThb
Takue Npubophbl, Kak y MeHsi. laBaiiTe ke TorpoOyeM yBU/IeTb U MPOHAO/IIOAAThH
CTOSTUME BOJTHBI, TIPSIMO He BBIXO/ISI U3 KOMHATBHI.

Ecmu y Bac ectb Mukcep (a1 B30MBaHUSI KDEMOB), TO OMbIT MOTYUYUTCH.
Bo3bMuTe GOJBIITYIO MIaCTMACCOBYHO MUCKY. (A MOYKHO IIMPOKYHO T/IACTUKOBYHO
OyTBUIKY C OTpe3aHHbIM TopjoM.) HaneiiTe B MUCKY BOJbI TOYTH /10 KpaeB.
Tereps BK/IFOUMTE MUKCED, HO He OIyCKaiiTe Bpalllaolijiecs BEHUUKU B BOJY, a
KOCHUTeCb UMM CHapy>XHd CTeHKU MHUCKHU. Bubpalys oT MuKcepa Tiepefactcs
BOJIe, U Bbl YBUJUTE BJPYT, KaK MOBEPXHOCTb MpeBpaTW/iach B [IPOXKall[yt0, HO
JIOCTaTOYHO YCTOWUMBYH KapTuHY. Kaxk/ias MajsieHbKasi BO/IHa CJIOBHO CTOMUT Ha
Mecte! MoXXHO cjiefiaTh ellle TIpOIlle, MpaBfia, BojiHa OyzeT HeyCTONUMBOM, HO
camo siBjieHHMe OTPa)KeHUsI OT CTeHOK OyzeT A0CTaTouHO sipKuM. st aToro s
B3s/1 OOJIBIITYIO TIJIACTUKOBYIO OYTBUIKY, OCTaTOYHO IIMPOKYIO, OTpe3an y Hee
BepX U TOYUYM/I XOPOIIyI0, IOCTaTOYHO YIPYTYH0 eMKOCTh. Hasn B Hee BOZIbI U



CTan y[apsiTh JIOKKOM 10 Kpato. [locsie ynapa BO3HUKaeT MrHOBEHHasi BOJIHA, U
Ha ()OTO OTJIMUYHO BUJTHO, KaK «B3/bIOMIaCh» MOBEPXHOCTh BO/IbI, TIPeBpATU/IAaCh
Ha mMur B OypJsiiiee Mope! VMHor[a BCIIeCKM Ha rpeOHSIX TakK CH/BHBI, UTO W3
BO/IbI BBUIETAIOT OTZe/IbHbIe OPBI3TH — ZOBOBHO /1a/IeKO U BLICOKO. ITorpobyiite
camu, 3To 3a0aBHO.

Ha d¢ororpadun BHAHO, KaK NOBEPXHOCTb BOJbl HAa MrHOBeHHeE
npeBpamiaeTrcsi B OypaAluii U KUNAIMA XaoC. JTO CK/IQ/AbIBAIOTCA H
BBIUUTAIOTCS BOJIHBI, Ha0eraroiue co Bcex CTOPOH JIPyT Ha Apyra.

B npupoje yacTo BCTpeuaeTcsi CTOsiUast BOJIHA, HO YBUJETh ee HelmpocCTo. A
MbI YBU/IEJTH.

Ilpakmuueckuii  coeem:  60/HbI  ompaxcaromcsi  om
npensmcmeuti, Kak Mbl 3amemuau Ha Hawem npumepe. TIpodymati
3mo ¢usuueckoe signeHue c¢ bonee 2aybokol, ¢unocogckoli mouku
3peHusi. Ecau mbi 3anyckaewb 8 npocmpaHCmeo 60/HY, MbIC/b,
Oelicmgue, 0bpas, c10ea, meopeHue — mo, NOCKOAbKY MUpP HANO/HEH
npensimcmeusiMu, oueHb CKOpPO 8Ce Mo MOxcem 8epHymbcsl K mebe,
ompasuswucb om opyaux atoel, Mbicaell, 108, meopeHull. U xopowio
Obl HayuumbCsi MAk Xcumb, umoObl B8038pAWANOWASICS. BO/HA He
cbusana c Hoe.
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3ByKOBas CTOsAYasA BO/IHA

Jns ombiTa HaM mNOTPeOyrOTCsi: mycTasi OyTbUIKa, Y3KUi
KOJIIauoK OT (pyioMacTepa Wi MmycTasi pyuyka 0e3 CTep kHsl.

BonHa, KOTOpPYIO MbI ITyCKa/iv 110 BepeBKe, MOYTU HUUEeM He OTIMYaeTcsl OT
BOJIH, KOTOpbIe JIeTal0T BOKPYT HAC MO BO3AyXy U KOTOpPbie Mbl CJIBIIIMM KakK
3ByKU. BO-TIiepBbIX, 3BYKOBbIe BOJIHbI OTPa)KatOTCsl OT MpensTCTBUM. [T0CKOMbKY
BOJIHbI OTPa)KalOTCSI OOBIUHO OT MPEISTCTBHM, KOTOPbIe 0 pa3MepaM Oorbiiie
JJTMHBI BOJTHBI, TO 3BYKOBBbIE BOJIHBI OTPa’KalOTCS OT OOMBIIMX CTEH, 3[aHUM,
ckas, obpwiBoB. KcraTu, uTOOBI TOMYUWTH XOpOIllee 3X0, HAZl0 BCTaTh Ha
TIpUropke, o0OpbIBe, XOJIMUKe TakK, YTOObI BIlEpeJyd Ha PaCCTOSIHUNA HECKOJbKHUX
CcoTeH MeTpOB Oblsla BepTHKa/bHasl TIperpajia, J0CTaTOYHO OOJIbIliasi /i1 BOTHBI

(puc. 1).

KpH4daTk OTCHOAA
=N

KPMKHYTb BHWU3

3X0 OTPA3MTCA Ha3af[ 2=)

Puc. 1

BoJsiHa, KOTOpPy!O BBI CO37jaeTe CBOUM I'0JIOCOM, CMOZY/IMPOBaHa, TO eCTh,
TIOTIPOCTY TOBOPSI, OHA He IajKasi. Ha ee TOBePXHOCTH eCTh ellje U BCsKasi psiOb,
Y [POXb, U MHOTO KaKWX APYTUX MeJIKWX BOJTHOUYEK HAJIOKU/IUCh — U BCE OHU
MouTH 0e3 HCKa)KeHWW OTpakaroTcs Has3aZ. [103ToMy MbI U C/BIIIMM 3XO,
«TIOBTOPSIFOLL[ee» HallM jioBa. Ha pucyHke 2 BUAHO, Kak BOJIHA, OTPa3UBILIKCh
OT CTEeHKH, JIETUT HaM B yX0, COXPaHsisi CBOIO (hopMy.

Camoe uHTepecHoe, UTO /11 HaC 3X0 — PeJKOCTb U pa3BjieuyeHue, a BOT [Jis
NeTyudx Mblllleli U Jenb(PUHOB — 35TO CMOCOO «BHUETb» OKpY»Karoiee
npoctpaHcTBo. [lenbduH OpocaeT 3BYKOBYIO BOMHY («KpUUHT») U TIO
OTpa)keHHIO OT TIPeIMETOB MOXKET HAalTH CTar0 PhIOKI, I/IaBarolllee CYyHO, CBOMX
TOBapuillei-ae/nb@uHOB. Kakass HaM moJib3a OT CTOSTUMX BOJIH M 3Xa? bbiBaeT /1y,



yTo 3TU (hU3UUeCKUe SIBJIEHUS CI1acaloT >XU3Hb uUesioBeKky? bBbiBaeT, U OueHb
yacto. Bce KOCMOHaBTBI M acCTPOHaBThI HOCAT B CKadaHApe CrieljaibHbIM
nipubop, KOTOPbIN UCMOMb3yeT 00a 3TH siBieHus1. [1oMuivs MHOTUX CTpaH MUpa
TaK)Ke UCIo/b3yeT 3T0T nprubop. Cyabpu Ha QyTOO/NBHBIX MaTyaX He BBIMYCKaOT
5T0T Tipubop wu30 pra. [orajamuce? KoHeuHo ke, cBUCTOK. [laBaiite
PacCMOTPUM, KaK TIPOUCXOAUT CBHUCT.

TYAA A0 CTEHKH
——

u obparHo B yxo

g A T © = n

Puc. 2

Puc. 3

Bo3nyx, Kak BUJJHO U3 PUCYHKA 3, BJIeTaeT B IVIOCKYIO 1e/b (1), 4aCTUYHO
3aXOUT BHYTpPh OapabaHa, a 4YaCTMYHO yaapsieTca 00 OCTpBIM Kpai
CreLMaJbHOrO BbIpe3a (2) W 3areM BbUIETaeT HapyXKy, Mepecekas CTPYHO
BXO/IALIIero Bo3ayxa (3).

YXOM MBI C/IBIIIUM MPOH3UTE/bHBIM CBUCT — 3TO O3HAuaeT, YTO B BO3/yXe
CyIIeCTBYIOT KonebaHuUsi ¢ BBICOKOM uacToTON. Bo3ayx KosebseTcsi, Kak Bojia B
HaIllleM OIbITe C MHUCKOM M MUKCepoMm. Uem BbIllle 3ByK BOOOIIe, TeM darlle
KoJie0seTcst Bo3AyX. UesoBeK B cpe/JHeM MOJKET CJIbIIIATh yXOM Kosiebanust 7o 20
TBICSIY pa3 B CeKyH/[y. JlasbIlle y)ke HaUMHAIOTCS 06/1aCTH yIBTpa3ByKa, KOTOPbIe
C/IBIIAT cO0aKa, JieTyuast MbIIllb, — HO He C/IBIIITUT Ye/IOBEK.

du3rueckre TIpOLeCChl, MPOTEKarolue B CBUCTKE, €C/IM UX OIUCHIBATH



OueHb TOUHO TIpM TIOMOILIM (PopMys, BeCbMa M BeCbMa CJI0KHbI. HO MOXKHO
HapHUCOBaTh TIPOCTYIO0 CXeMy, KOoTopasi OyJileT HeruioXo OOBSICHSATH, UTO Ke TaM
npoucxogut. ITocmorpum. CBUCTOK MOXKHO MpPEACTaBUTb B BUJE TOPJIbIIIKA
OyTBIIKA WM JJIMHHOW TPyOKH, 3aKpBITOM C OfHOrO KoHIla. Eciu mogHecTu
OyTBIZIKY K caMbIM I'y6aM M CHUIBHO TIOAYTb BZAOIL OTBEPCTHS, TO YaCTh BO3/AyXa
OyzmeT 3axouTh B OyTBIIKY, OTPa)KaThCs OT JiHA U BbIJIeTaTb HaBepXx, repecekast
Haberaroryto cTpyto. [lomyyarcs TpuU MOTOKa BO3/yXa, KOTOpPble s HapUCOBas
psSiZioM 7Sl HarissAHOCTH (puc. 4): TiepBbId MOTOK — IpsIMO OT r'y0 Briepef, Haj
CaMbIM OTBEPCTHEM, BTOPOW — BHU3, OTPaXKaroIUKCA OT [JHA, U TPETUM — HaBepX,
riepeCceKarolvi MepBbii MOTOK.

W = = i

-4

Puc. 4

ToT TMOTOK, UTO yAapsieTcss O JHO W HeT HaBepX, OTPaXkasiCh KaK 3XO,
CO3/IaeT CTOSTUYIO BOJIHY KojiebaHuii B OyThUIKe, UM B KaMepe CBUCTKA. I1epBbIii
TIOTOK, TIPEepBIBAsICh KOJEOTIOIMMMUCSA YAapaMH BO3/yXa, JIETAIIEro W3HYTPH
BBEpX, /laeT MOIIHBIN IMOTOK KojebaHui BO3/yXa BO BCE CTOPOHBI, KOTOPHIM MBI
CJIBIIIMM KaK Pe3KHH CBHUCT.

I/ yC/IOXKHEHUSI 3TOTO KPAaCUBOTO SIBJIEHHSI B HEKOTOPbIe KaMephl CBHCTKOB
KIaAyT Hebosbive 1mapuku. OHU, Tonajasi B KOOIy OCS CTPYIO BO3yXa,
caM{ HauMHAIOT TIOATIPBITMBaTh — BeJb J/I00bIe KojieOaHWS HecyT € coboi
SHEpru0, MOIIb — U J100aB/AIOT COOCTBEHHBIE MPEPhIBAHUS TMOTOKA B OOIIYIO
KapTuHy. CBUCT CTAaHOBUTCS Oy/IbKAIOIHM, [PEPBIBUCTHIM.

IIpyro¥i BapyuaHT UCHOB3YeTCsl B AyAKaxX W QuieliTax. 3aKuMas MajibljaMu
OTBEPCTHUS AYJOUKH WM CBUPEH, Mbl U3MEHsIEM JIJTAHY KaMepbl — a BMECTe C
Hel n3MeHsieM M (hOpMy, pa3Mephl, apaMeTphbl 00pa3yoIelicss BHYTPH CTOSUEH
BOJIHBL. VI 9TO U3MEHsIeT TOH, BLICOTY 3BYKa.

CJenaeM MPOCTOM OMbIT. BO3bMU MyCTYI0 OYTBIIKY, [OAHECH K Hell T'yObI U
C CUJIOH ZIYHb TIOBEPX OTKPBITOrO OTBEPCTHUS. ThI YC/IBIMIUIIE (ITOC/Ie HeCKOTbKUX
MOMBITOK) TyAoK! Ec/iv »ke B34Th KOMAYoK OT ¢hyioMacTepa, UK MyCTYI0 PYUKy
6e3 cTep)KHS, WIK KyCOK 0amMOyKOBOM Ta/IOUKH, 3aKPbITOM C OJHOW CTOPOHBI, —



TO Thl YCJIBIIIUIIL CBUCT, KaK B HacTosiieM cBUCTKe. KcraTu, MeKCHMKaHCKUe
VHZENLIbl U3 Takux 0amMOyKOBBIX TpyOOueKk pa3HOM JIMHBI COOWPAOT 1ieJiblii
MY3bIKa/IbHbI UHCTPYMEHT, UTO-TO BpO/ie T'yOHOM rapMoIiiku. Ml urpatroT Ha Hem
O4YeHb UHTEPeCHbIe MesIouu!

HpaKmuueCKuii coeem: 603bMuU OMpe30K /Mmoboll He oueHb
moscmotl mpy6Ku, 3aMKHU €20 C 00HO20 KOHUA KYCOYKOM J/ldCmuKd —
gom mebe C8UCMOK Ha C./lyblalj onacHocmu.
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CBucTsas TpaBa

,Z[J'lﬂ OIIbITAd HaM HOTpEﬁYIOTCH: POBHAA NIMPOKAdA TPABUHKA WA
Y3Kad OJIMHHAA T10J/I0CKd 6}7MaFI/I.

Ecmu yX 3allila peub MNP0 CBUCT, TIOCMOTPUM, KaK MOXKHO ellle
WCII0/Ib30BaTh KojebaHWs BO3AyXa [Js1 MOMyueHHsT TPOMKHX 3BYKOB. CopBu
POBHYIO IIIMPOKYIO TPABUHKY (Oy/[b OCTOPOXKEH — B HAIIIMX KpasiXx pacTeT OCOKa,
KOTOpPOM MO)KHO CWJIBHO TIOpe3aTh TIajbllbl). 3aXMH TPABUHKY MEXIY
OonbllIMMU TIAlbIJAMH PYK, TaK 4TOObI 00a HOrTS pacriosiarajvch pSZioM H
«CMOTpenu» TIpsMO Ha Tebsi. TpaBMHKa [I0/DKHA Jie)kaTh MeXAy TasbliaMU U
ObITh C/leTKa HaTAHYyTOW. Thl YBU/IUIIL, UTO MEXKIY MaibliaMu obpa3yeTcs Iie/b,
KOTOPYIO pas/ie/isieT TPaBUHKA.

[TogHecu Temepb K 3TOM Iriesid ryObl M CUIbHO AyHb. Ecin Tebe yaactcs
HaTSHYTb TPAaBWHKY, C/IeTKa BBITIPIMUB Ma/blibl, TO Thl YC/BIIIHUIIL CUMBHBIA U
JIOBOJTbHO MMPOTUBHBIN 3BYK. Bpozie Kak KOIIIKY OIITIapHIH.

Hammm ctapble 3HaKOMbIe, Koyie0aHusl, BOSHUKAIOT OT 3aBUXPEHMM BO3/yXa
BOKPYT TPABUHKU — M MbI CJIBIIITUM UX KaK 3BYK.

Y MeHs MOJy4yajsoCh MUIATh Jlake uepe3 Y3KyH U [JIMHHYIO TIOJIOCKY
Oymaru!

[

ey \.\ | |
G
J\:‘l :

Ha dotorpaduu BUIHO, KaK 3aXUMaTh TOJIOCKY Oymard WM TPaBUHKY.
[To3kcriepuMeHTHpPYHTE C pPa3HbIMU MaTepranaMu. [71aBHOe, YTOOBI 3Ta TOI0CKA
Obula [OCTAaTOUHO CW/IbHO HaTsSHyTa. ECM CWIBHO-CUIBHO [AYHYTH B IIjeJb
MeX/y MasbljaMu, 1oJI0CKa HauHeT BUOPUPOBATh U U3/laBaTh HY>KHBIH 3BYK.
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Tenedon U3 TpyObI HIN BepeBKHU

JI/ist onbITa HAM MOTPEOYHTCsI: /[Be MyCThbie KOPOOOUKH U3-TIOf
fiorypra, I1M/10, IBe CITUYKU UK 3yOOUHCTKH, ATMHHAs HUTKA.

Ellle 0fHO WHTepecHOe CBOMCTBO JiOOBIX BOJH, HAaJi KOTOPBIM CTOUT
3a/lyMaTbCsl: B pa3HbIX BellleCTBaxX CKOPOCTb BOJIHbI U3MeHsieTcsl. Haripumep,
3BYKOBasi BOJIHA B BO37yXe OeXWUT €O CKOpoCTbio mpuMepHo 330 MeTpoB B
CeKYHZY.

Ho BOT B BOzle 3ByKOBasi BoJiHa Oe)XUT B HECKOJIbKO COTeH pa3 ObICcTpee,
MOTOMY 4TO Bofja — Oosjiee TM/OTHasi, 4eM BO3AyX. Boobiie, uem MoTHee
BeIIleCTBO, TeM ObICTpee U fasibliie OEXUT 0 HeMy BO/iHA. MIMeHHO Mo3ToMy
VH/IENLIbI «CITyIaan» 3eMITI0, UToOBI orpeseuTh pubkeHre cTajia 6M30HOB
WM [PYyroro otpsifjla uHpaeuleB. TOMOT KOMBIT MO 3eMJie mepejaeTcs: Jasblie U
Jyullle C/bIIeH, YeM T10 BO3ZYXY.

Mbl UCMoO/b3yeM 3TO CBOWCTBO BOJIH [T TOrO, UTOOBI C/eaThb
camofie/IbHbIN Tesie)OH M3 TOJICTON HUTKU U ABYX MyCThIX JIETKUX KOPOOOUeK u3-
T10J1 KOrypTa.

Bo3bMU /IBe CIWYKM, Mpojesiaii B [He KaKAoW KOpPOOOUKM HeOOJIBbIIyIo
JBIPOYKY IIWJIOM, TIPOCYHb Ty/ia AJUHHYIO HUTKY U MPUBSDKU CITUYKY TaK, YTOObBI
OHa Jlep>Kajia HUTKY U He JjaBajia el BbICKOUMTb Hapyxy. [lonyuuTtcs npruMepHO
KaK Ha PUCYHKe.

oTBepcTHe KopoBouku
CMMYKd
s T —
v HMTOUKQ
E e
kopobouka /




Ha (bOTorpa(lmn Al NMOKa3dJ/l, KdK IIPUBA3bIBATH HUTKY. BMecTo crinuku
A UCII0/Ib30Ba4Jl1 3y60‘II/ICTKy. ITO0 HeBAXKHO. HY)KHa IMPoCTO Nd/I0OYKd.

Ha 31oii oTorpadun BUIHO, KaK B IIHMPOKYI0 IIACTUKOBYIO OyTHUIKY
C OTpe3aHHbIM TOPJIBIIIKOM (S HCIO/Jb30BajJl €e BMeCTO CIHYEeYHOro
KOpo0Ka) BcTaB/ieHa 3y00UHCTKA C HUTOUKO#. HUTOUKa BBIXOAUT Yyepe3 JHO

HapYyXy.

Korga ™Mbl coeuHUM TakuM oOpa3oM /iBe KOpPOOOYKM W3-1107 MOrypTa
TIPOYHOM HUTKOW, TO TIOJNyuuM JiBe «TesiepOHHBbIe TPYOKU» U «TenedOHHbIM
1poBoZ». MOXKHO B35Th /OOy JIpyryio KopoOouky. OHa paboTaeT Kak
yCWIWTE b 3ByKa, Pe30HaTop.

Terepb HaJ0 BBINTU Ha OTKPBITOE TMPOCTPAHCTBO (BO ABOp, Ha JIyr) M
BCTaTh TaK, YTOObl HUTKa Oblia HaTsiHyTOM. He 00si3aTesibHO HaTSITHUBaTh ee
OYeHb CWIBHO (a TO MOXKHO TIOpBaTh) — IVIaBHOe, UTOObI HUTKA He Kacasach
HUKaKUX TPeIMeTOB — TPaBhbl, KyCTOB, 3a0opa... Eciu Terepb TOBOpUTHL B OJJHY
KOpoOOUKy HErpoMKo, TO W3 JIpyroii kopobouku OyzaeT cibiilieH 3ByK. MHe
yZaBasoCh TiepesiaBath coobijeHre Ha 100 MeTpoB TpU CHUIBLHOM BeTpe, Korja
Jla>ke KpUKa MOero ToBapuilja He ObLJIO C/IBIIITHO TIPOCTO TI0 BO3AYXY!

Bce fgeno B TOM, UTO HWUTKA WrpaeT pO/ib «BOJIHOBOJ@», W BOJIHA TIO



MdTepuainsy Oostee IVIOTHOMY, 4Y€M BO34YX, npo6eraeT 6bICTpee n JIydlle.
HOBTOPIOCB, yTO 0COOEHHO 3dM€THO, KdK XOpOIIIO pa60TaeT TEJIe(l)OH Ha BO3ayXxe
BO BpeMs BeTpad. BeTep 3alViylideT CJIoOBd U CHOCHUT KPHUKHU — d TeJ'IECbOH pa60TaeT.

IIpakmuueckuii coeem: eciu mebe Haoo npueieub K cebe
BHUMAHUe, UCno/b3yll c8olicmea 38YKOBbIX B0/H, O KOMOPbIX Mbl
pacckazanu. Hanpumep, ecau 8 aecy bumb nasnkoli no aexcaujemy
bpesHy, 38yK pA3HOCUMCS O4YeHb Od/neKo, Odjibule, UeM KpUK. Dmum
nonb306a1uUch agpukaHcKue niaemeHd, nepeoasas Cc80U COOOUjEHUsI.
Y0dapsimb Ha0o mak, umobbl 00U NOHSIU: MO He NPOCMO CMmyK, a
npusbie 0 nomowju. CambiM npocmbiM kooom Oydem cueHan SOS —
Mo mpu KOpomkux yoapa, mpu 0012ux U CHoea mpu kopomkux. Bom
mak: 6ym-6ym-6ym... 6ym... Oym... 6ym... 6ym-0ym-6ym. Omom cueHan
Haoo 3Hamb 8cem!
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I'paBUpOBaHHeE HOJ0M

Jnsa ombiTa HaM MNOTPeOyIOTCS: KyCOK >Kele3a C IVIaJKOH
TIOBEPXHOCTbIO  (Harpumep, CTapbli HOXWUK WIA  HeHy)XHas
MeTaslInyeckKast /ieTasb), UToJIKa UK LU0, HOo/J, CBeuKa.

Bce BoOMHBI J]Ja BOJIHBI — TIOMPOOyeM OTB/IeUbCS W 3aHATHCSA ueM-HUOyIb
mobONBITHEIM U Oe3omacHeIM. Hampumep, rpaBUpoBaHueM 10 MeTasuty. UTto
Takoe TrpaBHMpOBaHUe? OTO TOJyuyeHWe HaAuceld Ha TBEPJOM Marepuarie.
HanpuiMep, Mbl XOTUM MOMETUTD K/IFOUM CBOMMU UHULMATaMU.

715 3TOTO OMbITa HAM He TIOHA/O0STCS CIOXKHBIE UHCTPyMeHThl. HyxkeH
JILLIB My3bIPEK C M0J0M Jja CTeapUHOBasi CBeuka. Bo3bmu 17151 Hauasia HEHY KHBIU
KyCOK >Kejie3a C [VIaJKOW TIOBEPXHOCTbIO. MOXXHO B3ITb CTapblil HOXUK,
HarpyuMep, WIM MNPOCTO HEHY)KHYI0 MeTa/UIMuecKyro Jetanb. [loanoxu mop
KyCOK MeTasuia (haHepKy, UToObl He TIOMOPTUTh CTO/I. DTOT OMBIT JIyullle /je/laTh C
MaMOW WU TIarioi, MOTOMY UTO HY>KHO OyZleT 3aXKUraTh CBEUKY. 3a)KT CBEUKY U
Hakaraii CTeapMHOM Ha ITOBEPXHOCTb MeTasjla TOHKWM cod. Ham Hy»xXHO
c/lefiaTh TakK, uyTOOBI MOJ TOTazaa He Be3[e, a TOMbKO Ty/a, KyJa Mbl 3aXOTHM.
[ail cTreapuHy OCTBITH U TIpollaparnai JtoObIM OCTPBIM TIpeMEeTOM (UTOJKOM,
KOHUMKOM HOXa) OyKBbI, UepPTOUKHU, KDY)KOUKM — BCe UTO YroJHO — Ha
TIOBEPXHOCTH CTeapuHa [0 CaMoro MeTaJsiia.

Ternepp KanHW KO Ha TpoliaparaHHble HAJAMWCHA WM pUCYHKUA. CMOTpH,
yepe3 HEeCKOJIbKO MUHYT Hojf, mocBeTieeT. OH BOUpaeT B cebst MeTasll, xeJie3o,
pactBopsisi ero. [IpoMOKHM aKKypaTHO MOCBeT/IeBLINI WO/ BaTKOM (BaTKy MOTOM
Hazlo Oy/ieT BLIKWHYTb) U KalTHA CHOBa CBEXKYIO TIOPIMIO 10/la Ha 3TO >Ke MecCTO.
Tak HaJ0 TIPOAO/KaTh ZIOBOJILHO [IOJITO, Yac Ui OoJibilie, 0OHOBIISIS Mof, uepe3
Kakaple 10 — 15 munHyT. Korga Thl 3aTeM OTYMCTUILL MeTasul OT CTeapuHa, TO
YBU/IUIIIb, YTO MO/, MMPOTPbI3 B MeTaslie YraybsieHus: B Tex MecTax, Kyza roraJ!

OpHO TmJI0X0, MecTaMu Hop OyJeT 3arekaTh MOf CTeapyWH, U HaAMUCU
T0JlyyaTcsi He oYeHb KpacuBbIMU. HO Befib /11 HaC 1aBHOe — y3HaThb HOBOe. A
eC/IM Thl 3aX0uelllb C/le/iaTb KpaCHMBble HAJIMCH, MeTa/l/I HaZlo CHayasia MOKPbITh
Oosiee TIPOYHBLIM JIaKOM (s poboBan Jiak /sl HOT'TeM, Mojiyd4aeTcs Jyuille) u
TripoLiapanbiBaTh HAAMKUCH 0 JaKy.

OKa3bIBaeTCsl, O/IHU BEI[eCTBA MOTYT «ChejaTh» APYTHe, a U MOTYT 3TO
WCTIONb30BaTh B CBOUX 1iesisix. §1 cebe roMeTr Bce K/IHOUM CBOMMU UHULIMAIAMU



Y Terephb Cpa3y OT/IMUAK UX OT K/IKOUell MOUX JeTell WM Moel keHbl. OueHb

I10JIe3HO.

IIpakmuuecKkuil cogeem: pabomasi ¢ M0OObIMU Heu38eCmHbIMU
gewjecmeamu, 6yob oueHb ocmopodceH. Bedb ecau o06blUHbIl Li0O
MOJicem npoepbi3mb Mema/al, Kmo 3Hdem, umo C/Ayuyumcs, ecau Ha

KOJiIcy nonaoem Heu38ecmHoe eeu;ecmeo!
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Pajyra Ha TOHKHX IVIEHKaX

,Z[JIH OnbITda HaM HOTPEGYIOTCH: 6JI}O,£[€I-IKO, MbITLHBIN pPacCTBOp,
pr6qua NI pdMKa OJId BbIAYBAHWA MBIJIbHBIX Hy3blp€ﬁ.

OOpaitrjan M MOW TIBIT/IMBBIM UWTaTeh BHUMaHWe Ha pa/ly>kHble TSITHA,
KOTOpbIe TIOJyUaroTCs Ha JIy’kax oT OeH3uHa? HTepecHO, 1oueMy BO3HHKAaeT
TaKOe pa3HOLIBETHOE BeJIUKOJIeNue U3 COeJUHEHUsl [JOBOJbHO TPSI3HOU BOJbI U
beH3uHa?

Oka3biBaeTcsi, BCe /leJI0 B TOJIIMHe coss OeH3wHa. BeH3uH (eciu ero
HEMHOT0) pacCTeKaeTCsl MO0 MOBEPXHOCTH BO/bI HEBEPOSITHO TOHKWUM CJIOEM,
TaKWM, YTO He W3MEepPUThb ero TO/IIMHY HU OJHOU JMHEeWKOoW. [laxke CBeTOBast
BOJIHA yCIeBaeT CJieflaTb BCEro HECKOJIbKO KoiebaHui, moka rpoberaeT 3TOT
cioii. I BOT UTO MOMy4yaeTcsi: CBeT MPOHUKAeT Uepe3 CBepXTOHKYIO0 O€H3MHOBYHO
T7IeHKy, a 3aTeM OeXuT masbiile, B BoAy. Ho YacTh cBera OTpakaeTcs OT
TIOBEPXHOCTH BOJIbI U «BbIPhIBA€TCsI» 00paTHO, Hapy’)Ky, HABCTPeUy CBETOBOMY
MOTOKY. [Ipu 3TOM CBeTOBBIe BOJIHBI, «BOeraroire» B 0eH3UH U «BbIOeraromme»
13 Hero, CKAaZibIBalOTCS U BBIUMTAIOTCS, COBCEM KakK apu(meTHuecKue 4ucia.
[IpencTaBUTH 3TO TPYAHO, HO MbI IIPOCTO 3alIOMHUM.

B pe3ynbrate 3TUX C/I0’KEHWM U BbIUWTAHUW (KOTOpbIE YueHble Ha3bIBAlOT
KPaCUBBIM CJIOBOM «HHTep(epeHIUsi») 4YacTh I1[BETOB MOKET IIporacTh, M
OCTaHETCS TOJbKO O/IVH LIBET, HapuMep KPacHbIM WA CUHUM.

Beab MbI He 3a/lyMbIBa/IUCh, UTO OOBIUHBLIN Oesiblii 1[BET COepXXUT B cebe
BCe 1[BeTa paAyru. M BoT, oKa3bIBaeTCs, 0ObIUHAst TOHKAs Ti7IeHKa OeH31Ha MOXKeT
«U3BJIEKaTb» W3 CMeILeHUs BCeX [IBETOB TOT WJ/IW JPYrou 1BeT!

YueHble UCMOJIB3YIOT 3TO SIBJIEHUE /11 U3MEPEHUs TOJIIIUHbI CBEPXTOHKUX
MarepuasioB. OHU MOT'YT IMOJCYNUTAaTh, HACKOJILKO U3MEHU/IaCh TOJIIMHA TJIEHKH,
yepe3 KOTOPYHO MPOLLIe/ U OTPasujiCsa CBeT, B 3aBUCUMOCTU OT U3MEHEHUS 1[BETOB
Ha TIOBEPXHOCTH TIEHKU. Tak uTo OeccMbIC/IEHHbIE Paly’KHbIe TIATHA Ha JIy>Ke
CKPBIBAlOT OUEHb UHTEPECHOE U T0JIe3HOe sIBJIeHNe.

['me emje MOXKHO BCTPeTUTh 3TO siBjieHue? [la B moboM gome. Bo3bmu
nro6oi (hoToarirapar ¢ XopoiM 06beKTHBOM M TTOCMOTPH Ha CTEK/I0 00beKTHBa
BHUMaTenbHO. Thl YBW/IUIIL, UTO IPeAMEThI, OTpaKaroluecsi B 0OBLEKTHBe,
MEHSIIOT CBOM LIBeT, CTAHOBATCS KPAaCHOBAaTbIMU WJIA CMHEBAaThIMU. [lesio B TOM,
YTO yueHble TIpUAYMalv, KaK HaHeCTHW Ha CTeK/I0 IUIeHKY CIieljuaJbHOro



MaTepuasia TakKOW TOJMIUHBI, UTOObI CBET TIPU BCEX «CIMKEHUSIX» WU
«BBIUMTAHUSAX» IIOUTU He OTpaXkajCs OT CTeK/a, a BeCb IIPOXOJW/ BHYTPb
¢doroarmapara. JTO ’kKe CBOMCTBO MCHO/Ab3YKOT aCTPOHOMBI /I  CBOMX
TeJIeCKOIIOB.

A MBI MOXXeM TMOHab/I0/IaTh CBEPXTOHKHUE TUIEHKU Ha OOBIYHBIX MbITHHbBIX
ny3bipsix. [IpopenaemM npoCToy OMBIT.

Bo3bMmu O0fieuko, c/iesiaii MbUTbHBIN PacTBOP (WK TPOCTO ZI00aBb B BOAY
MOHOIIIET0 CpeJCTBa U pa3Melllail) U BbIYM MbUIbHBIN Ty3bIPh Uepe3 TPyOOuKy.
OTIMYHO TOAXOAUT CPeACTBO [JiI MbITbSl MOCYyAbl Thra «®Pelipu». Ecam Tbl
TIPUITISIAUINBCS, TO YBUJUWIIb, UTO Iy3bIpb IlepeMBaeTCsi BCeMM LiBeTaMu
paayru. [IpoucxoauT To e OTpa’keHue CBeTa, UTO U B TieHKe OeH3uHa, TIOTOMY
YTO TOJIIMHA MbITBHOTO TMy3bIps TPOCTO HUUTOXKHA. Eciu Habmopath 3a
CTIOKOMHO CcUZSIMM Ha Omropile mysbipeMm (6/rofie J0/DKHO ObITH CMOUEHO
MBUIBHBIM pPacTBOpPOM, TOrZAA Iy3bIpb He Cpa3y JIONHEeT), TO Mbl 3aMeTHUM
C/lefytrolue sBIeHuUs.

-

Ha dororpadun mnys3pipd Ha Tapeike. BHAHO, UTO B OTPaKEHHAX
0s1ecTuT paayra.

CHauvasia my3bIpb OyZieT He OueHb «Pa3HOIBETHBIM», TIOTOM C Hero OyayT
Kak Obl «CTeKaTb» 1[BeTOBbIe TsATHA. EC/iM Ha My3bIpb aKKypaTHO MOAYTh, TO 3TH
TnisiTHa OyZIyT 3aBUXPSTHCS, Kak Bofia B OypyHax.

OTO TIDOMCXOAWUT TIOTOMY, UTO H3MEHSIeTCSl TOJI[MHA CTEHOK I1y3bIpsl.
MBUTBHBIN pacTBOP TOJ, A€MCTBUEM TPUTSDKEHUs 3eMJIM CTeKaeT BHU3, IMy3bIpb
CTaHOBUTCSl TOHblLLIe CBepPXy, U, COOTBETCTBEHHO, «CTeKaroT» LiBeTa. Korga ke
MBI JIyeM Ha TY3bIpb, Mbl «TOHHM BOJIHY» TI0 >KUJKOCTH, a BMeCTe C BOJTHOM
OeryT u 1IBeTOBBIE TISITHA. A TIOUeMY pajiyra 3aBUCUT OT TOJIUHBI TIJIEHKU, MBI
elile y3HaeMm, eciu OylaeM uuTaTb KHUTY [anbiie. Kcratd, utobbl Mmy3bipu
TI0/I0/TbIIIe He JIOTA/MCh, MOXKHO 106aBUTh B pacTBOp mviiepuHa. Ero cBoboaHo
TIPOZIAIOT B anTeKax, ¥ CTOUT OH HeJOporo.

BOT kKak MHOro KpacHMBOTO M YBJIeKaTeJbHOTO MOTYT [I0Ka3aTb HaMm
0ObIUHbIE TOHKUE TI/IeHKHU.



ITpakmuueckuii cogem: eciu y mebs ecmb miadwuli bpam uau
cecmpeHka, nouepaili ¢ HUM 8 MblLibHble ny3blpu. OmMoO OueHb
yenekamenbHo u b6e3onacHo. 1 yooeonbcmaue noayyume oba!
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BhI3bIBaOIIHUe J0K/Ab

Iymato, Tiopa CHOBa HEMHOTO OTB/IeUbCSI U 3aHSITHCS UeM-HUOyIbL MeHee
HarpsDKeHHBbIM 11 MO3roB. [laBaliTe TTIOCMOTPUM, Kak JpeBHUE MeKCHUKaHCKHe
VH/ENIbl WCIOMb30Ba/Id Cpa3y HECKOJbKO (U3UUeCKUX SIBJIEHUW [/Is1 TOro,
yTOOBI C/lesIaTh MaruyeCcKuii Mpubop — MOCOX, BbI3BIBAIOIIUN JOX/Ib.

Eciu BaM fioBefieTcs 1OObIBaTh B /lajiekoli MeKCHKe U TOCeTUTh JIePeBHIO,
T7le )KUBYT HacTosilie ropbOHOCHIe U rop/ible UH/IEHNIIbI, TO BbI MOXKeTe YBUJIETh
VWHTepeCHbIe TIOCOXU M3 TOJICThIX 0aMOYKOBBIX TPYOOK, yKpallleHHble C KOHI[OB
pPasHOLIBETHbIMU TepbsIMU. [10COXM 3TH HUYeM He OTJIMYarTCs OT MPOCTBIX
pasyKpallleHHbIX TajJoK — TMOKa UX He BO3bMellb B PYKU U He IepeBepHeLlb
KBepXy Horamu. Torzma HeOoKWJaHHO BHYTPU MOCOXa Pa3ZaeTcs LIyM JIbIOLErocs
TPONMYECKOTO JIMBHS, HEOXXUJAHHO TIPDOMKMM W OTYeT/IMBbIM. M 1mym >5TOT
JJIUTCSL OYeHb [I0JIT0, MHOTUE MUHYTBI — I1OKa BAPYI He 3aTHUXHET, COBCEM Kak
HaCTOSIIUNA Tporuuyeckuid uBeHb. C TIOMOIBbIO TakKWX NPUOOPOB JIpeBHUE
WH/IeNLIbI BBI3bIBAIM BO BpeMsi DEJIMTMO3HbIX OOpSiZIOB [IOXKAbL BO BpeMeHa
BeJIMKOM 3acyxu. CoBpeMeHHble >XKe WHJeWLbl TMpPOJAIT S5TU TMOCOXM Ha
CYBEHHDbI TYPUCTaM, /ia ellje [al0T MOC/IYIIaTh AeTsM, UToObI Te Kperde Criajiu B
CBOMX ramakax.

Kak >xe ycrtpoeH Takou mnocox? OkasbiBaeTcsi, oueHb IpocTo. CTBOJ
G6aMbyka BHYTpH pa3fie/ieH reperopojikaMy U UMeeT OTZe/ibHble Kamephl. Kak Ha
PUCYHKe.

6ambyk B pazpese

= — _ =
OCTOPOXHO! Ckopnmo! \

A BOT Ha ¢ororpaduu BuieH OObIUHBLIN 0aMOyK, Kak ero HUCIMO/b3yHT
VH/IeULIbI /711 CBOMX IIIaMaHCKUX W3/Ie/nH.



L &

B 06amOyKoBBIX poOIllax BCerfia BOAMTCS MHOTO CKOPITMOHOB, KOTOpbIe
3aro/I3al0T B 3TU KaMephbl depe3 IIlejid B cTapoM OamOyke W >KMBYT B HUX.
KcraTtn, 6ambykoBast 6ecesika T0-MeKCMKaHCKUA Ha3bIBAETCSI CMEIIIHO U MPOCTO —
«J1ana-yamna». A nrobasi 6ambyKoBast poiija, ake oueHb O0/IbIlast, Ha CaMOM Jiefie
— 9TO OIHO pacTeHHe, KOTOPOe yMHUPAaeT BCe Cpa3y B OZIH /IeHb.

Tak BOT, MH/ENIIbI MPOOUBAIOT B Teperopojkax Hebo/bllve ABIPOUYKU M
HachIMalOT B 0aMOYKOBBIM CTBO/T HeOO/bIIIME KaMYIIKH, TaKhe, UTOOBI
MPOCKaKWBa/id B [IbIPOUKY. KOHIIBI CTBOJIa 3aKphIBAalOT ueM-HUOyab. Ecim
TOCTaBUTb TaKOH CTBOJI BEPTHUKAJILHO, TO BCe KaMYIIIKHM TIOCTENIEHHO OKa)KyTCS B
HIDKHeN Kamepe. Ecim Tereph MepeBepHYTh I10COX, TO KaMYIIKH HauyHYT
TIOCTETIeHHO TepechINaThCsl U3 KaMephbl B KaMepy, HO He BCe cpas3y, a 110 ouepeau
— Be/lb JbIpOUKAa MajieHbKas. W TomyundTcs Kak Obl psii TIeCOUHBIX YacoB,
PaCrooKeHHBIX OAHM HaJl ApyrumMu. I1lym mafarommx KaMyIiKOB yCH/IMBAeTCs
3a CYeT CaMUX KaMep ¥ OUeHb HAITOMUHAET IIIyM JO0XK/Isl.

Kakoe ke ¢u3nueckoe sBJAeHHE WCIIO/Nb30BA/IM HWHAEUIBI B  3TOM
MaruueckoMm >ke3se-riocoxe? OKa3bIBaeTCsl, TaKoe SIBJIeHHE, KaK 3ara3/bIBaHue.
OTO oueHb BaXKHOE sIB/IeHHWe, KOTOPOe BMeIIIMBAeTCs B pab0Ty MHOTHX MPHUOOPOB
BOKPYT Hac, B pabOTy >KHUBLIX OpPraHuW3MoB, paboOTy Halllero 3peHus, Cayxa, —
TIPOCTO MbI He obpalljaeM Ha Hero JJOCTaTOYHOT0 BHUMaHHUSI.

[TocMoTpHTe, UTO TIPOMCXOAWUT BHYTpU 0aMOyKOBOW TMajKM: MbI
TiepeBepHY/IN MMaJIKy, 1, Ka3a/10Ch Obl, KAMYIIIKY [JOJDKHBI IIPOCTO YIIacTh Ha /HO.
Ho ux 3aziep)kvBaeT TepBasi rieperopojka. Iloka OHUM HauWHaIOT IPOCHITIAThCS
yepe3 TMePBYI0 MaleHbKYIO JbIPOUKY, UZeT Bpemsi. TO/IbKO uepe3 Kakoe-TO BpeMs
BCe OHH IPOCKOYAT B C/IeYIOIYI0 KaMmepy. [IpaBaa, K 3TOMy BpeMeHU IepBbIe
KaMyIIIKA MOTYT NPOCKOUYMTh Yy>Ke HeCKOJbKO KaMep, HO BCe paBHO JIBI>KEHUe
MOTOKa OyzleT Kak Obl 3ame//IeHHBbIM, 3ara3fibIBalOIIMM TI0 CpPaBHEHUIO C
OOBIYHBIM TIOTOKOM KaMHEeH, Tajjaroll[iM BHYTPH JJIMHHOM TPYOKU 0e3 BCIKUX

TIeperopoioK.
[me emie Mbl BCTpeuyaeM siBjieHWe 3ara3fblBaHUs? B cambix pa3HbIX
mpoljeccax BOKDYr Hac. JX0, MPO KOTOpPOe Mbl TOBODW/IM paHbllle, — 3TO

3dllda3bIBAHHE. Nnu, HalilpyuMep, B T0J10/1ed MdAIIWHBI IVIOXO I10444r0TCA
YIIDpABJIEHHUIO. Yrto 3TO 03Hauyaet? To, uTO BOAWTE/Ib y>Ke€ IIOBEPHYJ/I pPY/ib, d



MalllMHa BCe elle TIPOAO/DKaeT exaTb BIepe], ¥ HauHeT [OBOPAYMBaTh TOJBKO
yepe3 Kakoe-TO Bpemsi. B 3TOM c/iyuae 3ara3jblBaHUe MOXKET TPUBECTH K
KaTactpode U ero obs3aTeslbHO HY)KHO yuuThiBaTh. Eile mpumepni? Yacto B
[yllle HauvHaellb Je/aTb BOJY IOropsiuee, a OHa He Jenaercs. KpyTwuilb,
KPYTHIIlb KPaH — U BAPYT Kak oiumnaput! KTo ¢ 3TUM He CTa/IKUBAJICs XOTs ObI
pa3 B CBOel XXU3HMU... 3eCh TOXKe cpabaThIBaeT 3ara3/biBaHue.

C oTuM siB/ieHMeM HaZlo OOpOTbCS AKKypaTHO: BO-TIEPBBIX, YMEHBIIUTb
CKOpPOCTb JIOOBIX CBOMX [leliCTBUM (HampuMmep, exaTb B aBTOMOOuse
ToMe/l/IeHHee WU KPYTUTh KpPaH MeJJIeHHO), a BO-BTOPBIX, He Jie/aTb Cpasy
oueHb OOJBIIIMX W3MEHEHHH B CUCTeMe, T. e. [I0BOpaurBaTh Py/ib aBTOMOOW/IS Ha
HeOOo/IbIIION yTo/ U KpaH TTOBOPAYMBATh HEOOJIBIITUMU MOPLIUSMHU.

ITpakmuueckuii cogem: muuie edewb — da/blie Oyoellb.
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I[IIudpsl ¥ TAMHONUCH

Jna ombITa HaM noTpedyroTcsi: O/IOEUKO C  MOJIOKOM,
KaprodenrHa, ofjHa TOJIOBKAa JIyKa, CMWYKa, JiBa JIMCTA OOBbIUHOM
nicueli Gymaru, 3epKa’io.

Clienaem NpbDKOK B HaIIMX WCC/I€I0BaHUSIX — BHEAPHUMCS B 30HY LLUTTHMOHOB,
TallHOMMCH, 3allM(POBaHHBIX MOC/JaHWWA M HEeBUAUMBIX Hajmuced. EcTb Takue
sIB/IeHUsI, KOTOpble Mbl MOXEM MCII0/Ib30BaTh [/ COCTaBjaeHusi 1udpa,
OykBa/JIbHO He BBIXO/Isl U3 COOCTBEHHOMN KyXHHU.

Haunem c camoro mpocTtoro. Bo3pmu 00bIYHOE MOJIOKO, Hajiell ero B
bmofeuko. OTo OyzeT Hallla uepHWIbHUIlA. [lepeBSHHBIM KOHI[OM CIUUYKUA Ha
nucte OymMarv HamuiM jro6oe rocaaHue. UToObl ChMuUKa Jydllle «Zeprkaaa»
MOJIOKO, MOXKHO CJlerKa paclienuTh ee KOHell HOKUKOM. MBI y)Ke 3HaeMm, uTo
c/lelaHHasi HaMU TpelllMHA — 3TO OObILON Karmuuisip, KOTOPhIA «BTSTUBAET»
JKUJKOCTb.

Bbicyii 3toT sMcToK. Hajmuch MoOIOKOM He BHUAHA. MOXKellb [jaxe
Hamnucarb CBEPXY YTO-HUOY/b 111aDUKOBOM pyuKoi. ITO OyZeT MaCKMPOBKa.

Eciv Temeps MpOrafiiTh €ro O4YeHb TOPSUYMM YTHOrOM (TJIaZiUuTh HAJo
TIIaTe/IbHO, TIPOBO/IS HECKOJILKO Pa3 M0 OJJHOMY U TOMY K€ MeCTY, UTOObI TMCTOK
OT/IMUHO TIPOrpeJsicsi), TO Thl 3aMEeTHIIb >KeJTOBATyH HaZMUCh, MPOCTYHAOILIYIO
Ha JIMCTKe! DTO MposiBU/IACh Hallla TalHOIKCh.

51 mpo6oBar To ke caMoe C TYKOBBIM COKOM U C COKOM OT ChIPOM KapTOIIIKH.
Cok [100BITh JIeTKO: MOTPU KapTo(esnHy Ha TepKe U OTOXKMU COK Uepe3 TOHKYHO
YUCTYIO TPAMOUKY. JIyK s mpozaBuI uepe3 JaBU/IKY [/l UeCHOKA (He XOTeloCh
TepeTb — TPUIIUIOCH Obl TakaTh). Hajmucu mosyuuauck Jaxe elile Jydille,
0COOEeHHO OT JIyKOBOTO COKa.

A uTo gAenaTh, ecnu y Tebs T, PYKOM TOJBKO uucTast Bojga? MoXKHO u
cZiesiaTh TalHOMMCh, 3alIM(poBaTh CBOE MOC/AaHue, He UMest 10/, PYKOM HUKaKUX
COCTaBOB, KDOME UUCTOU BO/IbI?

Oka3sbiBaeTcsi, MOXHO! Bo3bMu [iBa /ucTa OOBIUHOW mucyeidt Oymaru —
CTOATCA U JIMCTBI U3 TeTpaau. [10/10ku Ha CTO/ 3epKasio, Ha 3epKasio JjBa JINCTa
Oymaru onvH Ha Jpyroii. Hamouu ux Terepb OOBIUHOW BO/IOM XODOIIEHBKO U
OCTaBb MUHYT Ha TISITh, UTOOBI TUCTHI POTNIUTAJUCH.

Terneps 10 BepxXHEMY JIUCTY, CUJIbHO Ha)KUMasi, IIIapUKOBOU PYUKOUM HaIUILIN



CBOe TaiiHoe mocyiaHve. Ha)kuMaTh HaZilo CUJIbHO, UTOOBI TEKCT TIPOZIAaBU/ICS Ha
HIDKHEM JIUCTe OyMarw.

CyxoM TpATIOUKOM TIPOMOKHU aKKypaTHO BOJY, CHUMH BEPXHUU JTUCT M
OCTaBb HW)KHUM Ha 3epKajie COXHYTb (UTOObI OH OCTasICsi pOBHBIM). Jlyuliie 3TOT
OMBIT JIe/IaTh BEUEPOM — 3a HOUb JIUCT BBICOXHET COBEpIIeHHO U He Oyzer
MSTBIM.

YTpOM CHUMH JIUCT C 3epKasa. Thl He YBUAUIIL Ha HEM HUKAaKUX HaJIHCeH.
3T1o OyZieT TPOCTO OOBIUHBIN JUCT OymMary, He BbI3bIBAIOIMM TOoA03peHui. Ho
eC/M Terepb ero HaMOUWTb BO/OH, TO Thl YBW/IMIIb, KaK TIPOSIBUTCS TalHast
HaJINMMCh — OoJlee TeMHBIMU OyKBaMH, BOJSTHBIMHM 3HaKaMu!

[Touemy Tak mpoucxoaut? Korya Thl MpoJaB/WBaelllb B JUCTe Oymaru
KaHaBKU IIapUKOBOM PYUYKOM, MEHSIFOTCSI CBOMCTBa caMoi Oymaru. BonokHa, u3
KOTOPBIX Jieflal0T OyMary, COKMMAaroTCsl, HAUMHAIOT M0-APYTrOMY BITUTLIBAThH BOZY.
OTH pa3nuuus 1 TIPOSIBJISIOTCS TOTOM TTPY [TOBTOPHOM HaMauMBaHUH.
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IIpubop K3 3epKasia

J1s onibITa HaM noTpedyeTcsi: 0ObIYHOE MajieHbKOe 3epKasblie.

Terepp mOmpoOyem TopaboTaTh C Ta3aMd. BOMBIIMHCTBO BeIEeCTB B
TIPUpPO/Ie MOTYT HAXOJUThCS B HECKOIBKHUX COCTOSHUSIX: OBITh TBEpbIMH,
JKUIKAMU WK TIpeBpaltiatbcs B ra3. OObIuHasi BoZla MOXKET ObITh TBepAoH (nen),
JKUJKOM (1 TOT/la Mbl ee MbeM) WX TIpeBpalaThCsi B map (Toraa Bofia KUBET T10
3aKOHaM ra3oB).

EcTh OueHb MHOIO TIO/Ie3HBbIX Bellel, OCHOBAaHHbIX Ha 3TOM TMPOCTOM
¢dusmueckom siejieHnd. CaMblii TIPOCTOM TpUMep — OTK/JIeMBaHWe MapoK OT
KOHBepTOB. JItoOuTenn cobupaTh MapKM MOTYT JIETKO OTAeIUTb MapKy,
1o/iepykaB ee HaJj HOCUKOM KUIIsilllero yaiiHuka. BojsiHol nap (ra3) paBHOMepHO
oceflaeT Ha XOJIOJHOM KOHBEpTe, CMauvBaeT €r0 TOHKUM CJIOEM, pacTBOpSeT
KJ/Iell — ¥ TI0/lyuuTe TOTOBYIO MapKy!

Mpb1 MO)KeM NPOBEpPUTH, MPaB/a Jik, UTO Tap — 3TO JPyroe COCTOSIHUE BO/IbI.
[TogHecH K HOCHKY KUMSILEro YaliHUKa XO0JIOJHYIO CTOJIOBYIO JIOXKKY (OCTYIUB ee
3apaHee B XOJOAWIbHUKE). TONMbKO Oepu JIOKKY TPSIMIKOM, UTOObI C/TyualiHO He
00>Keub pPYKY.

Tbl yBUAMIIIb, KaK Ha JIO)KKE MTHOBEHHO OOpa3yroTCsi Kalld BOJAbI —
BbITaZlaeT poca.

[ToueMy map He BbITlaZilaeT POCOM WJIU JOXKJEM TMPOCTO TaK, HO «BbIMa/[aeT»
Ha noxke? [loToMy uTo, KOorJia Tlap BbLAeTaeT CBOOOAHO B BO3/AyX, OH
pacllvpsieTcsl, pasjieTaeTcs IO Bceil komHare. [Ipy 3TOM ox/naxjasch, OH
CJIMIIIKOM pa3pekeH, uToObl BBIMACTb POCOWM. A JIO)KKA XOJIOfHAsl, JIerKO
OTHHMMaeT TeIyIO y Mapa M pe3Ko OX/aX/AaeT ero, Korja map elje J0CTaTOYHO
rycroil. ViMeHHO M03TOMy TOC/e 3axofa COJIHLIA, KOrJa BO3/lyX Pe3KO OCThIBAeT,
obpa3syercss TyMaH (BOZASHOW Tiap, CTYIIAIOIIMICS W3 BO3ZAyXa), U Ha XOIOAHOMU
TpaBe BbITlaJjaeT poca. [103ToMy y TepBbIX JIETUMKOB TIPU JlaJIbHUX TepesieTax
oOmep3anu KpbUibsi camosieToB. Kpbiio camosieTa, Tiposneras depe3 00ako,
«cobupano» Ha cebsi pocy u3 obOjmauyHOro Tmapa, W BoJa, mepeilas U3
ra3000pa3HOT0 COCTOSIHUS B >KUJKO€, 3aTeM TYT »Ke OXJiaXK/aaach eije Oosbliie 1
3aTBep/ieBasia Jb/I0M.

YyeHble Ha3bIBAIOT 3TO COCTOSIHME «TOYKOH pOCBI» — KOTZAA M Tiap
JOCTaTOYHO TYCTOW, W TemIiepaTypa JOCTAaTOYHO HM3Kas, 4ToObl M3 Trasa



TIOJTYUM/IaCh XKUIKOCTh.

Kak ucriosib30BaTh y)Ke 3HaKOMOe HaM COCTOSTHUe «TOUYKH POChI», KOTZa ra3
TipeBpalliaeTcss B BOAY, Ui TOyb3bl Aena? OaHUM U3 Haubosiee W3BECTHBIX
arrapaToB CTaJl arrapar o TeperoHKe BO/ibl, OT/Ae/eHUs] BOJbI OT TPsi3u, COJel.
Bony c mpumecsiMu KUISTAT, a Map MNPOMYCKalT IO XojoAHol Tpybke. Ha
CTeHKax TPyOKM Map 0ce/laeT, U y)Ke UncTasi Bojla KaraeT u3 Tpyoku. Tak MOXKHO
13 MOPCKOU BO/IbI TTO/TyUUTh TIPECHYO.

Mbl ke TI03HAKOMUMCSI C O4YeHb BaKHbIM TPUOOPOM, KOTODBI MOXET
TIPUTOAUTLCS B OTMACHOW cUTyaluu. Ec/ii mpou3oliio HecyacTbe, Karactpoda u
ye/IOBeK TIO/IyUW/ Cepbe3Hble TMOBPEXeHUs, TO y Bpaueili 4acTO BO3HUKaeT
HeoOXOAMMOCTb TOHSITh — KUB UesioBeK WK HeT. Ecyii mop pykod HeT HUKaKuX
TIprOOpPOB, a My/bC He TIPOIIYITbIBATCS, TO MOXKET ITOMOUb 0OBIUHOE 3epKaliblie.

3epKasiblie TIOAHOCAT K rybam uesioBeKa, U eC/d 4esioBeK XOTs Obl OUeHb
c1abo JBIIUT, TO Ha 3epKasiblie 00pa3yeTcsi TyMaHHOe MSTHO. JTO ra3oobpasHast
BOJla, KOTOpasi BCerJia eCThb B JIETKWUX Ue/ioBeKa, OXJIaXK/[aeTCsl Ha 3epKajblie U
oce/laeT TYMaHHBIM TISITHOM.

Benb BO34yX B JIETKUX TeIUIbiM, W, BBIXOAS HApPYXKy, OH OXJIa)K[aeTcsl Ha
3epKasiblie TOUHO TakK ke, KaK BBIXOASIIUN W3 HOCUKA YalHMKA Tap OXJIaXKascs
B HallleM TIpeJbiyllleM OfbiTe. XOTS UYe0oBeK XO0Jio[Hee YalHWKa, CHhCTeMa
cpabaTbiBaeT TOYHO M0 TeM ke 3aKoHaM. Tak mpaBubHOe TpUMeHeHue 3HaHUM
10 (pr3UKe MOXKeT CIaCcTH YesI0BEeKY XKU3Hb!

Kcraty, Bbl He 3amMeuasny, rmoueMy o0siaka B >KapKWi JIeTHUN [leHb CBEpXY
Ky[psiBble, @ BHHU3y — BCe CJIOBHO HOXXOM OTpe3aHHble Ha OFHOW W TOU e
BbicoTe? Ob/aka CJIOBHO JieXkaT Ha HeBUJMMOM KyTiojie. A Be/ib 371eCh BCE TO XKe
siByieHue. [IpoCTO MOAHUMATOIITUICS C 3eMJTH BOZSTHOM TIap OXJIaXKJaeTcs 1o Mepe
nogbemMa. I B KakoW-TO MOMEHT [OCTUTaeT TaKOW BBICOTHI, UTO W €ro
TeMIiepaTtypa, U ero «ryCToTa» AOCTaTOUHbI Jjisg TIpeBpallleHHsi B MajleHbKue
Karesibku Bogibl. VI obpasyetcs obnako. Ho Beb TemriepaTtypa yMeHBIIIAeTCsl C
BBICOTOM MPUMEPHO O/MHAKOBO, TMO3TOMY oOsiaka 00pa3yroTcsi BCe Ha O[HOM
BbIcOTe. BbicoTa 06/1aka 1 ToKa3biBaeT HaM «TOUKY POCHI».

A BOT TO, uTO 0Os1aka 06pa3yroTCs HaJ| 03epaMu, OObSICHSETCS TéM, UTO TaM
ucnapsietTcsi 6osibliie rapa u ecTb U3 uero obpa3oBarbcsi 06aKy. Besb BaxkHa He
TOJIBKO TeMIlepaTypa, HO U «TyCTOTa», WM, KaK FOBOPST YyUeHble, IJIOTHOCTh
napa.
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Kpucra/jisl Ha A0MYy

Jins onbiTa HAM NOTPedyroTCs: 6aHKa, COMb.

[TpeBpailieHus BellleCTBa U3 KUAKOTO B TBEPJ0e, U3 ra3a B )KUJKOCTb OUEHb
yacTbl. MBI MPOCTO He MPUBBIK/INA 3TO 3amMeuaTb. MeXy TeM Mbl MOXKEM JIETKO
Hab/ofaTh OueHb MHTEPeCHOe sIBJieHHe — BhIMafleHre BellecTBa M3 PacTBOpa,
T7le OHO TIpeObIBaeT B XKU/IKOM COCTOSTHUM, B TBEP/I0€ BellleCTBO.

Bo3bMu Hebosblnyto 6aHKY, Hasleli B Hee TOpsiuell BO/IbI U PAaCTBOPU B Hell
CTOJIBKO COJIH, CKOJIbKO OyZieT pasMelvBaTtbcsl. Hazmo, utoObl Ha jHe 0CcTaBanioCh
HEMHOT0 KPYTIMHOK COJTU, KOTOPhIe y>Ke He OyyT Oobliie paCTBOPSThHCS.

[ToctaBb 3Ty GaHOUKY Ha TOJOKOHHUK W Hab/romali 3a Hell HECKOIbKO
Heziesib. KoHeuHo, He Bce BpeMsi, a Tak — MOAXOAU pa3 B IeHb U CMOTPH.

YBepsito Tebsi, U3MeHeHus1, TIPOUCXOsIIMe B 3Toi OaHKe, Tebst TopaaytoT. S
BOT He OyAy HUUEro Jasblile pPaccKa3biBaTh, TIOCMOTPU CaM, UTO TOJyUUTCS.
[TpocTo ecTh HEKOTOPbIE OIBbIThI, KOTOPbIE HA/l0 He PacCKa3biBaTh, a HAO/HOATh.

A Tocsie TOTO, KaK Thl TIOHA0/II0/Iaelllh 3a OMbITOM, Thl MOKEIllb BCTIOMHUT,
TZie ellle B JKU3HM Mbl BCTpedyaeM 35TO siBjieHWe. Harmpumep, B 06aHKax C
TIPOLLJIOTOAHUM BapeHbeM, I/le KPUCTasibl Caxapa BbIMNaJal0T W3 pacTBopa U
00pa3yroT KOPKY U KOMKHU BHYTpU OaHKU!

[TonpobHee o0 KpucTas/iax pacckasbiBaeTcsi B ombiTe 57 «Kak [fenaror
[ paroLeHHOCTH».

ITpakmuueckuii cogem: He ocmaensll CAUWKOM 00120 OAHKU C
8apeHbeM HeCwe0eHHbIMU — 8Ce paeHo 3acaxapumcs. Kywali, noka
ceedicee!
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IMYJIbLCHUM — UTO 3TO TaKoe?

JI/is1 ombITa HAaM MOTPEOYKTCsI: MHUCKa C BOZIOM, KYCOK Tra3eThl,
T0/ICOJIHEYHOEe Mac/Io.

Msbl BUfenM, YTO OJHU BeljecTBa MOTYT pacTBOPATbCS B Jpyrux. Ho
ObIBaeT, BelljeCTBa HAXOASTCS B )KUAKOM COCTOSIHUM, HO He PaCTBOPSIIOTCS APYT B
npyre. Camblii TIPOCTOM TIPUMep — HaBaPUCTBIN KYPUHBIH Oy/IbOH.

[TpUrasiAnuch K MOBEPXHOCTU OOBIYHOTO KYPUHOTO Oy/bOHA (TO/IBKO He U3
OynbOHHBIX KyOWUKOB, pafu 6ora, a u3 00buHOM Kypuibl!). Thl yBUAMILIL, KaK 10
TOBEPXHOCTH T/1aBalOT aKKypaTHble KPYIVible )XUPHBIe TisiTHA. C 3TUMM NATHAMU
MOYKHO TIPOBECTH MHOT'O MHTepeCHbIX HabIoeHU .

YroObI OMBIT He 3aBUCEN OT KYJIWMHApUM, BO3bMeM JH00YI0 MUCKY, Ha/lbeM
BO/IbI U KallHEM HeCKOJbKO Karieflb OOBIUHOTO TMO/ICOJIHeUHOTOo Macja. f eiie
TOJIOKW/T Ha [HO Tra3ery W TIpWwKal ee BWIKOM. YToObl OBIIO BH/HO,
yBE/IMUMBAETCS TeKCT WU/IU HeT.

Bor Takas MHCKd, 1 Ha [JHe ra3erd. A CBEPXY IVIaBAKOT KdIl€/IbKH

Mad/a.
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Ha dororpadun BHAHO, UYTO KamejlbKa NPUHUMAaeT abCO/IOTHO
Kpyriyw ¢opmy U yBe/IMUHUBaeT U3o0pakeHue!

Hy, ckakeM, 3afymbIBajICi JIM Tbl, [OYeMy OHM BCe Kpymible? Bot
CrieljaJibHO HApUCOBATh POBHBIN KPYT BPSiZL /I TIO/yUUTCSE 6e3 LIUPKY/Isl. A >KUp
GepeT — ¥ CTAaHOBUTCSI POBHBIM KPY>KKOM 0€3 BCSKUX YCHTHM!

Kcrarty, Karisi pocbl Ha 6apxaTHOM MOBEPXHOCTH JIMCTKA TOXKe CTapaeTcs
MPUHATE (POpMYy 1lIapuKa. Kpyr wiv mapyk Moay4yaroTCsi aBTOMaTUUecKH, 3/eCh
JENCTBYIOT Te >Xe CWJIbl, UTO «Y[Eep>KUBalOT» MypaBbsi B Karjle BOZAbl WU
TIOMOTAIOT JKYKY-TIJIaByHITy OexaTb 110 TIOBEepXHOCTH o03epa. Eciu  Mbl

MOCMOTPHM Ha CXeMy, CTaHeT TMOHSITHO. B HeBeCcOMOCTH KUAKOCTb MPUHHUMAET
¢dbopmy mapa. CTaruBaroiye NOBePXHOCTh CUJIbI HATSDKEHUsT CTaparoTCsl 3aHSATh
KaK MO)XHO MEHbIIIyI0 MOBEPXHOCTb. A U3 reOMeTPUU Mbl 3HaeM, UTO U3 BCeX
TIOBEPXHOCTEN TPU OJHOW M TOW >Ke IJIOLIQ[Y IIapoBas 3aHMMaeT MUHUMYM
Mecta. [lo3TOMy M >KUOKOCTb CTAHOBUTCS IIAapUKOM. A BOT KOrjja Karuis
ronaziaeT Moj, JeWCTBUe CU/bl TSDKeCTU (TiaBasi B JPYTOM >KUJKOCTH), TO OHA



CIUTIOIIMBAETCA T10[ COOCTBEHHBIM BECOM U U3 IdpHUKd CTAHOBHUTCHA nuH30M! MBI
CMOTPpUM Hd Cl'[JHOH.[EHHbIﬁ IapuK CBE€pXy HW BHIAKWM, 4YTO OH, BO-IIEPBLIX,
abCo/MIOTHO prr]'[blﬁ, H, BO-BTOPLIX, YBE/IMUMBAET I/1306pa)KEHI/Ie.

B HepecomocTH Mon percTeMem
HKMAKOCTL CHNBl TAXKECTH
NpHHMMaeT WMMOKOCTE

dopmy wapa CNMOLWMBAETCH

M CTAOHOBHMTCA
NMH3IOH

A Kak e eMy He ObITb KPYIVIbIM, KOIid €ro «PHUCYIT» 3aKOHBI
[i1)7 k37187

CMech XUAKOCTel, KOTOpble He pPacTBOPSIIOTCS APYT B Apyre, Ha3bIBaeTCs
sMysibcuelt. Haripumep, Bojja M KEPOCHH W/ BOZia U OeH3WH, KypUHbBINA Oy/IbOH U
JKUD — 3TO BCe 3My/ibcuM. EC/u B34Th /1Be HepaCTBOPSIOIIMECS APYT B Apyre
JKUAKOCTU U XOPOLLIO MX pa3MelllaTh, TO )KUAKOCTU MPeBPaTITCS B CMeCh MeKUX
IIapUKOB. VI3 TaKKX 1IapDUKOB COCTOWT, HAallp¥uMep, MOJIOKO. Eciu ke aMy/bCuio
OCTaBUTH B MOKOe Ha HEKOTOPOe BPeMsl, CMeCH OmsiTh OyayT paszensithesi. OfHa
YKUJIKOCTB, TioJierye (B KypuHOM Oy/ibOHE 3TO >KUP), OyZeT BCI/IbIBaTh HaBepX.

MB&l ellle TIOCTaBUM OITBIT, UYTOOBI JIyUllle paCCMOTPEThb 3TO SIBJIeHUe.

Ec/u B35iITh MOJIOKO TPSIMO OT KOPOBBI U TIOCTaBUThL €ro B OaHKe Ha HOUb B
TIPOXJIa/IHOe MeCTO, TO MOJIOKO pa3/ie/IuTCsl Ha bosiee >KUPHbBIE CJIMBKU, KOTODPbIE
BCIJILIBYT BBepX, U Ha 00e3KuMpeHHOe (WM, KaK TOBOPST B JilepeBHe, CHSTOeE)
MOJIOKO. 3/1eCh IeHICTBYIOT T€ )K€ CUJIbI U 3aKOHBI.
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KuibBaTepHbIN C/1ef,

,Z[J'lﬂ OIlbITd HaM HOTpEﬁYIOTCH: 6aHKa, CITM4Ka HWJ/IN
3}760‘-II/ICTKa, Ioaco/JiIHeyHoe Mac/jio, 3eJIeHKd.

KunbBaTepHbili Cjiefi — 3TO CJiefl, KOTOPbI OCTaB/sieT 3a coboii Kopabib.
Ec/ii cMOTpeTh Ha MOPCKOH 3a/TUB C TOPBI, TO 3a KaXKIbIM Kopabiem Oyznet BuieH
JTMHHBIN criefl. Mo)KeM JId Mbl, UCITO/Tb3YsI CBOWMCTBO MY/IbCUM He PaCTBOPATHCS
JPYT B JIpyre, MOCTPOUTH Ma/IeHbKYIO MOZie/Ib OKeaHa M KUIbBaTepHOTo ciea?

3aripocto. Bo3bmu t00yt0 OaHKY, BBIMOM ee TIaTe/lbHO W Hajiel ToUTH 10
KpaeB 00OBIYHOM XOIOAHOM BO/IbI.

Terepb OKYHU CIIUUKY WM TIajiel] B TIOACOTHEYHOe Macj0 W KaltHh
aKKypaTHO C HeOosbIol BbICOTHI MacjiioM B 0OaHky. Karins macsia (6onee
JKUPHOTO U JIETKOTO, YeM BO/la) He PACTBOPHUTCS B BOJZIe, @ PAaCTEUeTCS KPYKKOM.
[TocTaBb 0aHKY Iepesi OKHOM W/IM JIaMIIOM, YTOObI BU/ETh OTPa’KeHUE JIaMIIbI
W/ OKHA B TIOBEPXHOCTH, — TAK JIyullle HaO/IroaTh 3a Karie.

B03bMM OCTpYIO TTa/I0UKy (3yOOUMCTKY, 3a0CTPEHHYIO CITUUKY) ¥ aKKyPaTHO
TIOTHIKAal B MaCJISTHYIO Karutio. Thl YBU/IHIIL, UTO Ha Hell 00pa3yroTCs Ma/leHbKHe
KpyI/Ible [AbIpOUKW. Ellle ABIDOUKM BO3HMKAIOT CaMU COOOW OT ITy3bIPHKOB,
TTOJTHUMAFOIIUXCS U3 TTyOUHBI OaHKHU.

Ecimy Temepb TPOBECTH BAOMb KallsTd KOHUMKOM CITUYKH WA TIAaJI0UKH
(byzaTo Kopab/b TpoIlies 1o MOpPIO), TO Thl YBU/IMIIL, UTO 3@ CITUUKOM OCTAeTCs
ciefl C 3aBUXPeHUsIMU. DTOT CJiefl OUueHb TOUHO TOXO0XK Ha CJiefl OT HACTOSIIEro
OKeaHCKOro Kopabsisi. ITpoBeqy Tak MHOTO pa3 — KaK/blii pa3 Oyzelllb BHUJETh
creq 3a «kopabsiem».

Terepp MOXXHO MOTIPOOOBaTh YBUZETh C/ie[bl HE TOJBKO Ha TOBEPXHOCTH,
HO U B rybuHe. Bo3bMU OOBIKHOBEHHYIO 3€/IeHKY M KallHd CBepxXy B 0aHKY,
MpSIMO B MAacC/SHYHO Karumio. Bo-TepBbIX, Thl YBH/MILL, KaK 3e/IeHKa Cpa3sy
«BCKUIMUT». ITO CITUPT U3 3€JIeHKU PaCTBOPSIETCS B BOJle — U IOBOJIbHO KPaCHBO.
3e/leHKa «IOBHUCHET» y TIOBEPXHOCTU OAaHKH, a Mbl TOUHO TaK >Ke TPOBeJeM
CIIMYKOM BIO/Ib TIOBEPXHOCTH, IVISiAsT Ha Hee CBepxy. Tbl 3aMeTHIlb, UTO B
ryOrHe 3a CITUUKOM ToXKe 6eryT BUXPH, MajleHbKHe 3eJIeHble CMepUH.

Oka3biBaeTcsl, BO BCeX XXMAKOCTSX U rasax, B BO3Zyxe W Boje, 3a ObICTPO
NeTSIIMMUA WK TUIBIBYIIIUMH MpeaMeTaMu (CcamojieTaMu, JIoAKaMH) 06pa3yroTcs
TaKye BUXPHU.



[ToHabnromaii 3a MalIMHOM, TpOe3’Karolljel M0 TbLIBHOW /10pore, — ThI
YBU/MILIb, YTO Halll OMBIT JOBOJLHO TOUHO CO3/laeT TaKUe )Ke BUXPHU.

Tombko opHa mpockba — TIOAKpAIleHHYI0 3e/IeHKOM BOAY BbLIMBai
aKKypaTHO, TIOTOMY UTO 3eJ/ileHKa MOXKeT 3aKpacuTh Tebe BCHO paKOBUHY!
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XPYHNKOCTh U KOBKOCTH

Jins onbIiTa HAaM MOTPeOYIOTCS: KyCOueK Me/IHOM MPOBOJIOKH,
OOBIUHBIN 'BO3/Ib, KyCOUEK CTa/IbHOM MPOBOJIOKU WUJTU TOJICTAsi UTOJIKA,
KyCOYeK a/IFOMUHHEeBOU MMPOBOJIOKH, MOJIOTOK.

[TeperigeM K MeTasuiam. MeTasiibl OKPY>KarOT HaC CErofiHs CO BCeX CTOPOH.
AIOMUHUM, >Kese30, OJI0BO, CBUHeELl, cepeOpO, 30/I0TO, UYT'yH... 3HaKOMbIe
Ha3BaHUs. A BOT ellle HECKOJIbKO BEKOB Ha3aJ, MeTasuibl ObL/IM OYeHb PelKu, U
Jake 0ObIYHOe Kesie30 Ob1I0 oueHb AoporuM. TIpodeccust e Ky3Hella Ka3aaach
YyTb JIA He KOJIJOBCTBOM.

Mbl 3avHTepecyeMcsi OJHUM OOIIMM CBOWMCTBOM MeTaJIJIOB: KOBKOCTBIO.
OkasbiBaeTcs, MeTa//l OT MeTasla OT/IMYaeTCs M0 TOMY, HAaCKOJIbKO JIeTKO €ro
KOBaThb, U3MEHSTh ero ()OpMy yJjlapaMu MOJIOTKA WM CHeluaabHOro Ipecca.

Ons atoro ombiTa OyyT HY)KHbI KyCOUKM METa/JIOB WK TIPOBOJIOKA.
[Tompocu y mamnbl KyCOYKA MeJHOW, CTajlbHOM, a/llOMUHUEBOW MPOBOJIOKHU.
JKene3Hyro TIPOBOJIOKY HAaM MOXKET 3aMeHUTb OOBIUHBIM TBO3b — TBO3[U
JleNlatoTcsa M3 MArKOro kesmesa. CTajbHYK0 NPOBOJIOKY (eciv He Haugelllb)
3aMeHUT ToJsicTass Wrojka. Hy yK MeJHyI-TO MpPOBOJIOKY BCerja MOXKHO
BBITAIL[UTh W3 0Ope3Ka mpoBojia. To/abKO 3allOMHU pa3 U HaBCerja: HUKOr[a He
Gepu B pyKu MPOBOZA Ha y/nuile — HEBA)KHO, TOPYAT OHU W3 3eMJIU WIW TIPOCTO
BassitOTCs. JIpyroii KoHell MPOBOZAa MOXKET OBbITh MPUCOEAUHEH K 31eKTPUYECTRY,
Y Thl MOJKelllb Cepbe3HO MOCTPaJAaTh OT yAapa TOKOM!

Bo3bMH MOJIOTOK, TIOJIOKH KYCKHM TPOBOJIOKM Ha TOJICTBIM KyCOK MeTasiia
(MO>KHO HAMTU MPU KeJlaHUM) U Oeli TPUMepPHO C OAIMHAKOBOW CUJION 110 HUM TI0
ouepesu. Thl 3aMeTHILb, YTO MeHasl POBOJIOKA PacCILIIOLLIMBAETCS Jierye BCero,
I'BO3/lb TOXKE JJOBOJIBHO JIETKO TepsieT (opMy. A BOT UTOJIKY PacCIUIIOIIUTh He TaK-
TO MPOCTO.

3HauuT, MeTa/Ulbl OTJIMYAKTCA JApyr OT apyra. M s yesioBeka 35TO
pa3nuuue BaxkHO. [loToMy uTO MsArkKvMe MeTasuibl (30/710TO, cepebpo, Me[b,
CBUHeI]) JieTKo oOpabaTbiBaTh. 3aTo TBep/ble MeTaslibl (CTaib, BOJb(pam,
MOJIMG/IeH) ZI0/bIlIe CITY>KarT.
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H3MepuTe/ib TBEP/JO0CTH Ha Najiblie

Jnsg ombITa HaM MOTPeOyHTCA: KycoueK OOBIYHOTO
OyTBUIOUHOTO CTeK/ja, a/lloMUHMeBasi BWJ/IKa, CTajibHasi BWJIKQ,
3epKaJiblie, /10 UK TOJICTasi UrO/IKa.

Mpbl yXe MO03HaKOMWIUChL C TBepAOCTbIO MeTa/uioB. Bce marepuasnbl Ha
cBeTe 00/1a/1at0T TOW WM MHOM TBep0CThI0. Ho, Harpymep, y Hac ecThb TIpeiMeT
13 He3HakoMoro marepuasna. Kak oripeznenuts ero tBepaocts? Eciu 1o Bcem
rpeMeTaM KOJIOTUTh MOJIOTKOM, TO, TIOXKaJyW, HEMHOIO y HaC 3THUX MpeaMeTOB
ocTaHeTtcs!

Msbl moripoOyeM Apyroil OIbIT, KOTOpbIM TIOMOXKET HaM CpaBHUBAaTh
TBEP/IOCTb MaTepuasioB 0e3 BCKUX 1ab0paTOpHBIX MPHUOOPOB.

Haligy Ha yauie Kycodek OOBIUHOTO OYyTBUIOUHOTO CTeKsa. AKKypaTHO,
yTOOBI He TTOPe3aThCsl, 3aBepHH €ro B JIMCTOK Oymary v rpuHecH JoMoi. Bo3bmu
CTapyl0 aJIOMHUHHEBYIO BWIKY M IIIMJIO WK >KeJe3HYI0 WroJiKy, HeOoJbIlioe
CcTapoe 3epka’iblie, CTa/IbHYIO BUJIKY.

Terepp [JaBaili CTaBUTHb OIBIT. BO3bMM KycOUeKk CTeKjla M TIOMpoOyw
TIPOBECTH HeOOJIbIIyI0 IjapalvHy Ha a/JFOMUHUEBOM BUJIKe, Ha HOI'Te CBOEro
OonbllIOro mManblla PyKH, Ha 3epkasblie. [lompoOyii Temepb atOMUHUEBOU
BUJIKOM TIollapariaTb Ha KycKe OyTbIIOUHOTO CTeK/a, 3epKajblle, Horre. Ternepb
ILIMJIOM — TO >Ke camoe.

Thl 3aMeTuIllb, YTO HEKOTOpble MaTepuasbl OCTAaBJ/SIOT LiaparuHbl Ha
[IPyrvX, a HeKOTOpble HeT, 3aT0 CaMW LiapararoTcd. Msrue Bcero, KOHEYHO,
HOrOTb. A TBepxke Bcero — wmua0. CTek/0 LaparnaeT Ha HOI'Te, HO He MOXXeT
rpoljapararb MeTa/ul CTaJbHOM BWIKWA. CranbHas BWIKa SIBHO TBeEpXe
aFOMUHHEBOM, TOTOMY UTO IIWJIO OCTaB/sgeT B aJIOMUHUM [IOCTAaTOYHO
ry0OKYIO IapariiHy, a 1o CTa/IbHON BUJIKE TOMBKO CKOJIB3UT.

Hacrosiie yyeHble UMEHHO Tak U OIpeAesstoT TBepAOCTb Marepuasa B
cBoux jaboparopusix. OHUM WM BJABIMBAIOT B TIOBEPXHOCTb MaTepuasa
crielfianbHBIA IIaPUK W WU3MEpPSIIOT TTyOMHY SIMKUA OT IlIapyKa, WM IiapararoT
TOBEePXHOCTh.

Temepp Thl MOXeIlb OTIMYUTL MOJ/e/IbHbIM AParoleHHbI KaMeHb OT
Hacrosiero. Ecimv HactosiuM KamMHeM (a/iMa3oM, HarpuMep) MNPOBECTHU T10
CTeKJ/ly, TO OH OCTaBHUT LjaparnuHy. A BOT MOAJe/bHAast CTEKJISIIIKA, KOHEUHO XKe,



KdK OHd HHA CBepKaﬁ, LapallMHbI HE OCTABHUT.
Tak MO)XHO MCII0/1b30BaTh 3HAHMS dJI/IBI/IKI/I, yTOOKI TEOS He O6M&H}7J'II/I!
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E1e 0 cuiax mOBepXHOCTHOT0 HATsHKeHUs,
niv Kak HocuTh BOjy B pelnere

JI/ist omibITa HAM MOTPEOyI0TCA:

yaliHOe CUTeUKo, M0JCOTHeUHOe MacIo.

[ToMHUTE, s pacckasbiBaj, KaKk MypaBell He MOXKET TMpPeooieTh CUJIbI
HaTsDKeHUS! >KUJKOCTH U «B3HET» B OOBIUHOM Karijie. A HaCKOMbKO BEJIMKU 3TH
CWIbl Ha camoM fene? [laBaiiTe mipofesnaeM cieAytomiyii ombiT. Ham
MOHAZl0OUTCSl TIO[COMHEUHOEe MAac/a0 W CUTEeUKO [Jisl MpoLe)XyBaHus uas. OHO
00BbIUHO cJielaHo B ¢hopMe MOMYKPYIJIOW CeTOUYKU C YacThiMU siueiikamu. Uepes
3TU SUeMKU BOZla TPOTeKaeT CBOOOJHO, a UaWHKK 3aCTPEeBAlOT U UX MOXKHO
BbIODOCUT.

Cyxoe CUTeuKo Haflo TYCTO Hama3aTb O/ICOJTHEUHBIM MacoM. [ToToM B3Thb
YallHyl0 JIOKEUKy W aKKypaTHO, He KacascCh TialbllaMd CEeTOUKW, HadaTh
TIO/I/IMBaTh BOAY B CUTeUKO. Bbl yBUAUTe, UTO BOoZla He BbiTeKaeT! HecMoTpsi Ha
TO UTO B CUTEUKe eCThb JIbIPOUKH, BO/Ia HE MOXKET TIPOCKOUYUThH uepe3 IbIPOUKHU.

/1\ M\

z’r\

Cunsbl MOBEPXHOCTHOI'0 HATH)XECHHUA [J€PXKaT BOAY B BH/A€ KdaIleJIEK
MeXAY ) KUPDHBIMHA META/V/THYE€CKHMMU ITPOBO/IOUKAMHA
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Ilouemy mo/13 JieAHUK

JInist ombITA HAM MOTPedyeTcsa: 30HTUK.

17151 3TOrO OIbITa HaM TMOHAZOOWTCST 30HTHUK M HECKOJILKO Karesb BOAbl. A
TaK)Ke HEeCKOJIbKO MHHYT, uTOOBbI pa3o0parbCs C OJHOW OueHb WHTEpeCHOMU
Teopueil. B Poccuu mouTd [Ba CTONEeTHs Haszaj, XU/ uejioBeK IO (haMUIuu
KponotkuH. OH MOMy4Yr/I oueHb XOpolllee TeXHUUeCKoe U BOeHHOe 00pa3oBaHUe
1 OCTaJICS B UICTOPUHM KaK UesIOBeK, pa3paboTaBIIvii Hen aHapxu3Ma.

Ho II.A. KpomoTkuH ObLi ellle U cCepbe3HbIM yueHbIM. OH TIbITA/ICS
OTBETUTh Ha JIOBOJIBHO C/I0’KHbIE BOMPOCHI CTPOEHUS U MPOUCXOXKIEHUST Halllen
3eMJH, Kak 00pa3yroTcs TOpbl ¥ BO3HUKAIOT MOps... OJHUM U3 OueHb Ba)KHBIX
BOIIPOCOB OBbLT BOMPOC O TIPOUCXOKAEHWU TaK Ha3bIBaeMbIX MOPEHHBIX TPsi.
YTo 5TO Takoe?

Ha HeoOBATHBIX MpOCTOpax Hailled PoAWHBLI B TMO/ISIX MOXXHO OOHAPY>XUTh
OrPOMHBIE KaMHH, Ba/llyHbI, KOTOPbIe JIe)KaT KakK Obl rpsiiamu. C/I0BHO KaKOW-TO
TUTaHT CJI0KWJI PSifibl U3 3TUX MHOTOTOHHBIX BaayHOB. IIpoucxokieHue TaKux
Ipsiji Ha MJIOCKOM PaBHUHHOW TEPPUTOPUM TIPECTABJSI/IO 3arajiKy Jisi yYeHbIX.
Yro 310? OcTatku rop wid xonmMoB? HeTt, Beab BOKpYyr — TBepjoe MUIaro,
OorpoMHast «kkaMeHHasl CITMHa», ¥ Top Ha Hel ObITh He MOIJIO.

KpomnoTkuH mnpeioxkua AOBOJBHO HHTepecHyr0 Teoputo. Ha Kpalinem
CeBepe cylieCcTByeT TOJICTasl IIarka JibJa, HaMmep3ilerd BOAbl, — JIEMHUKA. JTH
JeJHUKU He CTOSAT Ha MecTe, OHW noy3yT. [IpaBma, oueHb Me[JiIeHHO, IO
HECKOJIbKY CAHTMMETPOB B CYTKHM, HO 3a COTHU ThICSU JIeT MOTYT MOKPBITh
Oosbliivie pacCTOSTHUSA, B THICSIUM KWJIOMETPOB. Ec/M jieTHUK B CyTKU TIPOIIO/I3aeT
JleCsiTb CAHTUMETPOB, TO 3a JEeCATh ThICSY JIET OH IPOIO/I3eT yXKe OKOJIO COPOKa
TBICSIY KWUJIOMETPOB, TO eCTb obepHeTcss BOKpyr 3emsm! Ha camom fene nen,
KOHEYHO, TaeT IO JJopore, HO BCe-TaKU MOXKET MOKPbIBaThb PACCTOSHUS B ThICSIUM
KUJIOMETPOB 3a I0CTaTOYHO J/IMTeTbHOE BPEMSI.

BoT 1ipu cBoeM [JIBWKEHUWU Jiefi «crpebai» KaMHU 10 MYTH, a B TeX MeCTax,
rJie Kpasi Jie/IJHUKa OCTAaHOBU/IMCh U TIOTOM pacCTasi/ii, KAMHU JIET/IU TPsiflaMU, Kak
BOZIOPOC/IM ¥ MYCOP JIOXKATCSI B JTMHUIO MOCJIe TOTO, KaK CXJIbIHET MPUHECIas UX
Bo/Ha. Ho uTo >ke mpuBomuT snef B ABwkeHue? Ilouemy oH auraetcs? Tyt
JIeUCTBYIOT JiBe cuibl. Ha MO/ISIpHYIO 1IArKy BCe BPeMsI «HaMeP3aeT» HOBBIM Jief,
KOTOPBIM JIJaBUT BHU3 U BO BCE CTOPOHBI U BbI/IaB/IMBAET Kpasi Jie[JHUKA, TOJKAeT



UX BHU3, K 3kBaTopy. C [Ipyroii CTOpOHBI, /laBaiiTe He 3abbIBaTh, UTO 3eMJIs
BepTUTCs. VM 3TO 03HadaeT, YTO Ha BCe MpeaMeThl JeHCTBYeT TaK Ha3biBaeMas
1[eHTpobOe)XKHasi cua.

Teriepp — omnbIT. [laBaiiTe MpeACTaBUM, UTO OOBIUHBIA 30HTHUK — 3TO
ceBepHas yacTb 3emsd, CeBepHOoe mnonyliapye. PackpoeM 30HTHK U IOCTaBUM
BepTUKa/IbHO. Temepb MyCTh KTO-HUOY[b KalHeT Karllk0 BOJAbI HelaneKo OT
BepIIMHBI 30HTHKA. Kariisi OyeT «CTosITh» Ha MecTe: Ha CaMOM BepIITiHe 30HTHK
TIOUTH TIJIOCKUH, Karljisi He CKaTbiBaeTcsi BHU3. HO CTOUT HaM pacKpyTUTh 30HTHK
— Kak Karuid IorioJiseT K Kparo!

B crapoli kHure IlepenbmaHa 3TOT OMNBIT TOXKE [JaeTcs — AJsl U3y4YeHUsi
1[eHTpoOe)xHO! cumbl. TONMBKO TaM B MepeBepHYThIA 30HTUK KUAeTCS MSUUK.
Ec/iv 30HTUK 3aKpYTUTh, TO MSIUMK BbICKaKMBaeT. To)ke MHTepeCcHO!

Bosnee Toro, Mbl yBUAUM, UTO C/ie[] OT Kalll JaeT HaM KPUBYIO JIMHUIO, TO
eCTh Karjisi TIOJI3eT «BHU3 M BOOK». DTO [IeHCTByeT ellle OfHA CWia, CU/a
Kopuonuca. Bbin Takoil yueHbId, KOTOPbI 0OHAPY»XU/T JeiCTBUe 3TOW CHUJIbI, —
MO3TOMY €M Jja/id ero UMsl.

To ecTb Ha nefsHble TOPbl JEHCTBYeT CW/a, KOTOpasi CABWUraeT MX K
9KBaTOpYy, B OoJsiee Teribie MecTa. Tak uTo, MO>KeT ObITh, KpOMIOTKHH ObLT U TIPaB
CO CBOEU Teopuren JieIHUKa!

ITpaBza, ecTs elje ogHa Teopusi, He MeHee u3siHasA. CoryacHO 3TOW TeOpumn
Ha MeCTe Halled CTpaHbl [0 Ypa/JbCKHUX IOp MPOCTUPAIIOCH XOJIOAHOE MOpe.
Jlensinbie TIbIOBI OTKA/IbIBAIUCh OT TIOJSIPHOW IIATIKW, TMajalid B 3TO MOpe U
TJIUTA [0 fpyroro Gepera — kak pa3 rje-to y Camapsl... M Hecnu ¢ coboit
CKa/ibHble KYyCKU C CeBepa, KOTopble Habupasu ellle B caMoM Hauase. [IoCTUrHYB
Oepera, OHM Tas/Iu U OCTaB/s/IM KaMHHU Tpsijamu. [IpaBga KpacuBasi TeOpusi?
YueHble He MOTYT /0 CUX TODP BbIOPATh, KakKasi U3 TeOpUi «IpaBUbHas», HO 3TO
U He TaK Ba)XHO. 3aTO Mbl MO3HAKOMWIMCh C CWJaMH, [eWCTBYHIOLIMMHU Ha
Ka)K/I0T0 M3 HaC, — XOTb MbI UX U He 3aMeydaeM.

EcTb ellle ofHO WHTepecHOe HaO/OfieHe, CBSI3aHHOe C 3TUMM CUJIaMU, B
TepByr0 ouepenb ¢ cuior Kopronuca. Ha Haiielt TeppuTopyun NpakTUueCcKy BCe
PeKu TeKyT C CeBepa Ha IOT, U, KpOMe TOro, 3araj/iHble Oepera, Kak MpaBUIIO,
Kpyue, YeM BOCTOYHbIE. TO MIOTOMY, UTO MOZ, AelicCTBUeM cuiibl Kopuosnica peku
OTKJIOHSIFOTCSI Ha 3araji U TOAMBIBAlOT 3arajiHbie Oepera. Takum o6pasom,
HaxOZsICh Y PEUKH, Bbl Yallle BCero MOXKeTe BOCII0/Ib30BaThCsl el KaK KOMITaCOM —
yka3zatesiem. Eciu BbICOKUiA Geper OoT Bac CIipaBa, 3HAUWT, Bbl CTOWTE JIUI[OM Ha
tor! TIOHATHO, UTO peKW TMeTISAIT, MO3TOMY JIyullle BbIODAaTh OTHOCUTE/ILHO
NpsIMOM y4yacToK peku. Ho 3aTo Temepb 3HaHUe (U3UUECKUX CUJT TIOMOXKET BaM
OpPHEHTHPOBAaThCS B MOX0JaX.
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Ouku 0e3 crekos, uau [Ipunen u3 pyku

Jins onbiTa HAaM MOTPedyeTcsi: KycoueK (obry ¢ MPOKOIOTON
JIbIDOYKOM.

Boo0iiie, 3HaHHe 3aKOHOB (DM3WKU WHOT[A MOMOraeT cOo3[arh rpubop He
TIPOCTO TO/ILIMU pyKaMmH, a OykBanbHO U3 rosibix pyk. He Bepute? Xw, /maBaiiTe
nioripobyem. ITomoii urcTo pyku. BeiTpu ux Hacyxo. [/si ombiTa 3T0 He HYXXHO,
HO JIyullle BCerJa HauWHaThb JymMaTb C YKUCTbIMU pykKamu. IlomoraeTt, yecTHoe
CJIOBO.

3Haelllb, KaK aMepHKaHLIbl TOKa3biBaloT 3Hak «OK», To ecTb «Bce B
nopsiike»? OHHU JIe/laloT KOJIeuKo U3 OOJBIIIOro M yKa3aTe/lbHOTO MasblieB. A
eC C/IOKUTh YKa3aTelbHbI U OOMbIION Tasblbl B KOJBIO TakK, UYTOOBI
ocTasach O4YeHb MasjieHbKasi, TIPOCTO MajFOCeHbKasi AbIpouKa — C Oy/aBOYHYIO
TOJIOBKY, TO TIOJTYUUTCS ONITUYeCKUii mpruoop.

[ToBepuilib /14, eC/Id CMOTPETh uepe3 3Ty AbIPOUKY Ha SIPKO OCBeLLleHHbIN
TIpeIMeT, TO UesioBeK C TUIOXUM 3peHUeM BUJUT MpeiMeT Oosiee pe3kKo.

Bot BaM u mpubop u3 rosbix pyk. [Ipubop Ha3biBaeTCsi AUOMTPUYECKUM
nipuiiesioM. Ha HeKOTOpbIX BUHTOBKaxX BMECTO MpHlie/ia CTaBsT MeTa/lInueCKYyIo
MJIaCTUHKY, B KOTOPOW TMpOJe/siaHa OueHb MasieHbKasi [bIpouka. JTa JbIpOUKa
T03BOJISIET PE3KO BU/ETh U MYLLIKY BUHTOBKH, U L|€JIb.

[TocKo/ibKy [AbIpOYKA TIPOMYCKAaeT OueHb Majo CBeTa, Ha/lo, YTOOBI
OCBellleHHe BO BpeMs OfbITa ObUIO OCTAaTOUYHO SIPKUM. MOXKHO B3SIThb KyCOueK
00bIuHOM (hO/IbrY, B KOTOPYHO 3aBOPAuMBAlOT TIPOAYKTHI, TIPOKOJOTh B HeM
WTOMIKOM [bIDOYKY M pacCMaTpuBaTh TpeMeTbl uepe3 3Ty /bIPOYKY.
[eiicTBUTENbHO, TIpeAMeTbl CTAHOBSTCS pPe3KUMU W BOMIM3U U Jlalleko —
ogHOBpeMeHHO! Tak TMPOUCXOAUT U3-3a ONTHUYECKOTO SIB/IEHUS], Ha3bIBaeMOIO
nudpakiueir. OObluHast JbIpouka paboTaeT Kak JiMH3a. CBeTOBbIe BOJIHBI,
MpoxoJsllje 4Yepe3 Hee, M3MEHSIIOT CBOW MyTb U (okycupyrotcs. Ha 3ape
dotorpaduu  3TUM TI0/L30BaUCh, MepBble (oTorpauueckue Kamepbl
TIpe/iCTaB/IsIi CO00M O0ObIUHbBIE SIUKA. B 3TOM sillliKe B OZJHOM M3 CTEHOK Oblia
TpoZieJiaHa MaJieHbKasi [IbIpOUKa, a CTeKJISIHHasl MJIaCTUHKA C pearupyrolleil Ha
CBeT SMYJIbCHel CTaBWIaCh y CTEHKM HampoTuB. M3-3a TOro 4TO [AbIpOYKa
TIpOIlyCKasia Majao CBeTa, MPUXOAUIOCH [IO/ITO XK/aThb, IOKA CBET MOJENCTBYeT Ha
TIJIaCTUHKY, — UHOTAA T10 noyaca. Ho 370 ObLIO y)Ke TIOUTU CTO TIATHECST JieT



Haza.
BoT Takue ouku 0e3 CTeKoJI.
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‘Te/1eBU30p uepe3 AbIPOUKY
(mpogo/mKeHue)

Eciy B3sTh Halll KycoueK (POnbrd C TPOKOJIOTOM [AbIPOYKOM, TO MOYKHO
TpoiesiaTh ellle OJWH OMbIT. Ec/iu Mbl mornpobyem TMOJHECTH CTPaHUIy KHUTU
TIPSIMO K [VIa3y, TO HAYEro MpouyuTaTtbh He cMoxkeM. Bce OyneT pacriibiBaThCsl.
YnobHoe paccTosiHUWe il UTeHHWsl TIPU HOPMa/lbHOM 3peHuu — okosio 25 — 30
CaHTUMETPOB.

Bo3bMeM Haill Kycouek (ho/ibI'l ¥ Morpobyem uepe3 AbIPOYKY TTPOUMTATh
TEKCT, KOTOPbIM MbI TIOJJHECEM OueHb 0JIM3KO, Ha Mapy CAHTUMETPOB K I/la3aM.
HamomuHatro, ocBelljeHUe JO/DKHO ObITh JOCTAaTOUHO SIPKUM.

Mbl 3aMeTuM, UTO [bIpOYKAa [03BOJIIET HaM UWTaTh TEKCT, OyKBbI He
pacriibiBatoTCss! Maso Toro, OyKBbI KaXKyTCs YBeJWUYEHHBIMH, CJIOBHO MBI
CMOTPHM Ha HUX Uepe3 yBeJIMUnTeIbHOe CTeKIIO.

Tak pabotatroT Hamwm 3abaBHble OukKd. OHU TIOMOTYT HaM MO-/IPYTOMY
B3IVISHYTh HAa HEKOTOPbIE OKPY>Katollve Hac rpeaMeThl. [lofioliieM K TeneBru30py
BIVIOTHYIO M TIOCMOTPUM 4Yepe3 AbIPOYKY Ha 3KpaH TeJeBU30pa C PacCTOSHUS
OAUWH-/IBa CaHTUMeTpa. YTO Mbl BUAUM?

OKpaH TeJjieBU30pa, OKa3blBaeTCs, COCTOMT W3 Le/Ior0 psifila OT/eSbHbIX
MIPSIMOYTOJIbBHUUKOB, KaXKIbIA U3 KOTOPbIX MeHsieT CBOM LiBeT. Jlepka (osbry c
JbIDOUKOM Ha pacCTOSIHUM OJHOTO-IByX CAHTUMETPOB OT 3KpaHa, HauHeM
oroBUraTb a3 oOT Gonabrd. Mbl yBUAWM, UYTO TIPSIMOYTOJIbBHUUKU
YBeJIMUMBAIOTCS, Hallla AbIPOUKa paboTaeT Kak camasi HacTosIasi IMH3a. MO)KHO
pa3IsifieTb, KaK U3MEHSIIOT LiIBeTa OT/e/IbHbIe siUeliKu TesieBu3opal

KoHeuHo, KorJila Mbl CMOTPUM C OOJBIIIOTO PAaCCTOSIHUS, BCE 3TU OT/e/IbHbIe
TIPSIMOYTOTbHUYKY C/TIUBAIOTCS, U Mbl BUIUM TOJIBKO OZIHO 00I1iee n300pakeHue.
A BOT C /MMH30UM W3 (OMBrA Mbl CyMeIu pPacCMOTPETb OTZe/IbHble 3/1eMEeHTbI
9KpaHa.
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Ceet ruer npeamernI?

Jins onbiTa HAM noTpedyeTcsa: 0ObIUHAs AJIMHHAs JIMHelKa.

Kcratn, o TeneBuszope. Mbl Mo)keM HaOmoaTh Iepesi TeJIeBU30POM
WHTEpeCHbIM 0OMaH 3peHus. Bo3bMM [JIMHHBIN TIpeIMeT — HarlpuMep, OObIUHYIO
nuHelKy. BbIK/IouM B KOMHaTe CBeT U repe/]] 5KpaHOM BK/IFOUEHHOTO TesieBHh30pa
romaiiid ObICTPO Tyzma-crofia. Jlyuiiie Bcero MaxaTh I10 AMAaroHaiy, «HauCKOCOK».
TbI 00s13aTeNbHO YBUUIIIB, UTO TMHEMKA C/IOBHO JIOMaeTCsl, u3rudaercs!

Ha camom [ene 3TO He /MWHeMKa JiOMaeTCs W THeTCS, a Hall IJia3
obMaHbIBaeTcsi. [lesio B TOM, UTO TeJIeBU30pP CTPOUT M300pakeHHe He cpas3y, a U3
HeOO/IBIIINX KyCOUKOB, 10 ToukKaM. CBeTOBOM /yu OeXUT MO CTPOKe 3KpaHa,
TOTOM TeperpbirMBaeT BHU3 Ha CeAYIONIYIO CTPOUKY, U TaK jiajee, TOKa He
TIOCTPOMT 1]e/bIi KaJip. 3aTeM BCe HauMHaeTCsl CHayasa. Mbl 3TOT0 He 3aMeydaem,
TIOTOMY UTO BCe MPOUCXOAUT OUeHb U OUeHb OBICTPO.

Ho Korja nmMHeMKa WM yKa3Ka ObICTPO Tepe/iBUraeTcs repes 9KpaHOM, OHa
OCBell]aeTCsl €337y JIydoM HepaBHOMePHO. U 171a3 BUAUT He MIPSIMYIO JIMHENKY, a
NMHEeNKY, KaKk Obl COCTaBIEHHYIO W3 KYCOUKOB — Ka)K[bIi KyCOueK BHJIeH OT
NMHENKU B Pa3HOM TTOJIOKEHUH.

HeBakHO, MallieM Mbl TMHENKOM BIIpaBO-B/IeBO Tepe/i [IBeTHbIM W/ YepHO-
GesbIM TesieBHM30pOM. Beslb T/1aBHYIO PO/b TYT UTPaeT «pa3BepTKa» IO KaZpaM.
ONeKTPOHHBIM JIyd B KHWHECKOIle, TO eCTb B Te/IeBU3MOHHOW TpyOke, Oeraet
c/ieBa-HalpaBO M CBepXy-BHU3, OCBelllas C OTPOMHOUM CKOPOCTBIO TIO ouepeau
pasHble yyaCTKM 5KpaHa. [1o3Tomy, mokKa JiMHelKa repeMelilaeTcsi B0/Ib IKpaHa,
OHa OCBeIllaeTCs Ha pa3HbIX ydyacTKaxX JIyuOM M /IS I7la3a OKa3biBaeTCs KakK Obl
W30THYTOM.

Ha auckoTekax Takoe siBjieHHMe TPUMEHSIIOT [ijisi pa3BjieueHus. B TeMHOTe
ObICTPO BCIIBIXMBAET SIpKasi JlaMIIa, U JIFOU KaXKYTCS «/IePratoiMUCs», CJIOBHO
BCe JIB)KEHUSI pacriafjatoTcsl Ha OT/ie/ibHble yacTy. [IpocTo /lamna BbIXBaTbIBaeT
MUIIb OTJle/TbHble MOMEHTBI W3 CJIUTHOTO, HEeMNpPepbIBHOTO [IBI)KEHUS — U T/ia3
oOMaHbIBaeTCHl.
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JIoBUM /Tyu¥ B MYTHOH BO/ie

JIns ombITa HaM MNOTPeOYIOTCA: YBEJIUUYUTE/NbHOE CTeK/I0
(BO3MOXKHO, TOAOUAYT AeNyIIKUHbI WM 0abylIKUHBI  OUKH),
Tpex/UTpoBasi 6aHKa, CBeUKa, 10/ YaliHOM JIOXKKU MYKH.

Bo3bMu COBCceM HEMHOTO OOBIUHOM MYKH, MO/ uaiiHOU JIOXKKU. Pa3Benu B
BO/Ie, UTOOBI OHa Obl/la 3aMyTHEHHOM, — JTyuYllie B3SiTh TPEX/TUTPOBYIO OaHKY.

Ec/iv HeT 1ofi pyKo# yBeJIMUUTEIbHOTO CTeK/Ia, COMAYT AeAyIIKUHbBI OUKU —
OHU HaBepHsIKa [I/1s1 JaTIbHO30PKUX, a B OUKax /i/Is1 Ja/;IbHO30PKUX CTeKsla BCerja
yBesinunTesibHbie. TONMbKO He Hazo Opath ux 6Ge3 crpoca — TMOTMPOCU BeX/IHMBO
[Jisl OTbITa, Aefyliika uau Oalyilika o6si3aTenbHO AaAyT TOTOJb30BaThCsA Ha
BpeMSI.

BbIK/TIOUMTe B KOMHAre CBET, 3aKTUTe TOMbKO O/IHY CBEUKY, MOCTaBbTe
riepe/; Hell yBeJIMUUTETbHOE CTEKJIO, a Jlasbliie — 6aHKy C BOJOM.

Bbl yBUAMTE, KaK 3a CTEK/JIOM JIyud CXOAsTCS B OaHKe, — MyTHasl Boja
MO3BOJIUT YBUZETb BaM CaMU JIy4M, KaK OHM CXOJSATCS B OJHy TOUKY U TOTOM
cHoBa pacxogsTcsi! [Jo/bkeH CKas3aTbh, UTO MPUZETCS HEMHOTO MOABUTaTh CBEUKY,
yBeJIMUUTE/TbHOEe CTeKI0 M MofobpaTh BOAY HY)KHOM «MYTHOCTH», UYTOOBI
yBUIeTh Jiyud. Ho pe3ynbrar 3aciy>KMBaeT 3TOW pabOThI: yueHble BBIUKCSIOT
X0/l iydeit 1o popmysiaM, a MbI BUTUM UX COOCTBEHHBIMU T71a3amu!

MoskHO cienath U no-Apyromy. Eciiv Ha Jjaue i B fiepeBHe OynyT CTaBUTh
caMOBap W/IM pa3KUrartb KOCTep, TO BMECTO MYTHOW BOJbI MOXXHO Ha/IOBUTb
neiMy. [lenaercst 3To Tak: GepeTcst 6aHKa € TVIOTHO 3aKPhIBAOILENCST KPBIIIKOMH,
TIOJJHOCUTCS K ZIbIMy BBEPX HOTaMU — U KpbIIIKa OBICTPO 3aKpbIBaeTcsl, Korja
OaHKa HaroJHUTCS AbIMOM. Temepb OBICTPEHBKO HeCH ee B KOMHATy, Tie
TIPUTOTOB/IEHBI CBEUKA U YBEJIMUUTE/IbHOE CTEKJI0, — U IPOBO/JY 3TOT OIIBIT.
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Kak MbI BUJUM IIBeTa

JI/is1 ombITA HAaM MOTPEOYIOTCSA: OCKOMKHU I[BETHBIX CTEKJIbIIIEK
or OyTbUIOK (MOYKHO HApHWCOBaTh Ha TIPO3pavyHOl II7IaCTMACCOBOM
nHeMKe ¢ioMacTepoM IBeTHbIe KBaJpaTHUKW), YUCTHINA OeJbI JIUCT
Oymaru, 1BeTHbIe (iOMacTephbl, I[BeTHAasl JaMIIOUKa WA OObIYHAs
HaCTOJIbHASA JIaMIIa.

OnTuKa, WIK HayKa O CBETOBBIX JyyaX, OueHb MUHTepecHa. Beab uesnoBek
MosyyaeT TOUTH BCe CBeZieHHsi 00 OKpyyKarollleM Mupe uepe3 rasa. M Haiu
I71a3a yCTPOeHbl OUeHb CI0KHO U 3a6aBHO. Mbl MOXKeM JIeTKO B 3TOM YOeAUTHCS.

HabGepu 1[BeTHBIX CTEK/bIIIEK — KpaCHbIX, CUHUX, 3e/ieHbix. [logoiayT
OCKOJIKM OT OyTBIJIOK WX LIBETHbIe TJIEHKU. MOXKHO, eCc/id COBCEM HeOTKy/a
B3STh CTEK/BIIIKA, HapUCOBaTb HAa IJIJaCTMAaCCOBOW TIPO3pauHOM JIMHelKe
diomacTepoM 11BeTHbIE KBaZIpaTUKK (XOTSI 3TO, KOHEUHO, TTOXYXe).

Terepb TTOCMOTPU Ha MUP BOKDYT ceOsi dyepe3 LIBETHOE CTEK/BIIIKO. ThI
YBUJMILIb, YTO BCe ILiBeTa u3MeHsitoTcss! Uepe3 3eseHOe CTeK/10, Harpumep,
KpaCHbIY IIBETOK Ka)KeTCsl UePHBIM.

MO’KHO TIPOBeCTH 3TOT OMBIT MO-Apyromy. Ha uuctom Gesiom siicte Gymare
HapUCyl IIMPOKWe TOJOCKWA Pa3HbIX LBETOB — 3e/IeHYyl0, KPacHYH, CHHIOI,
XKeNTyro u Apyrue. [Toanuiim noj Kaxaol ee 1BeT.

Bo3bMU Temnephb 1[BETHYIO JIAMIIOUKY — B MarasmHe MOXXHO KYTUTb CHUHIOHO
WU KpacHyto. Eciu »ke HET Tako BO3MOXKHOCTH, Oy/ieM TMo/b30BaThCsl 0ObIUHOM
HaACTOJILHOM JIaMIIOM, HO TIoJjHeCeM K Hell 1IBeTHOe CTeK/I0, YToObI Haill Oesiblii
JIACT C PUCYHKOM OCBeL[a/ICsl OFJHUM LIBETOM.

[TocMOTpH, Kak U3MEHSIFOTCS 1[BeTa, eC/IM UX OCBeIaTh OfHUM LIBETOM. ThI
C TPYJOM TOBepUIllb CBOMM IJla3aM — BCe TIOJIOCKM TIOMEHSIIOT 1IBeT, U TBOU
HaZIMUCH OKa)KyTCs BCe HerpaBUIbHbIMU!

[ToueMy Tak TIPOMCXOAUT, OOBSICHUTH OU€Hb CJIOKHO. YUeHble CaMH [0
KOHL]Ja B 3TOM He pa3o0pajuch, 37eCb eCTh ellle MHOrO HEeM3y4YeHHOro u
HEeTOHATHOTO. MBI >Ke MO)XeM CZie/laTh TI0J/Ie3HbIM BbIBOJ, U3 HAIllero OfbITa:
BbiOMpasi cebe samry, abakyp, Ha/flo YYWTBHIBaTh, KaK OCBellleHHe OyzeT
W3MeHSITh BU/, Haillero >kusuia. OKa3biBaeTcsi, He BCe paBHO, UeM OCBeIlaTh
rpesmeTs!

Mexay TeM CMellleHWe 1IBETOB W HUX B3aUMOeNCTBUE TIOJUUHSETCS



JIOBOJIBHO CTPOTUM 3aKOHaM. XYZOXXHUKU UX 3HAKOT XOPOLIO, TTOTOMY 4YTO UM
TIPUXOJUTCSL KaKIbl [1eHb UMeTb JieJi0 CO CMellMBaHHWeM Kpacok. Kcrarwy,
CMellVBaHUe KPacoK U CMellUBaHVe LIBETOB (CBETOBBIX BOJH) — 3TO HE OJHO U
TO Xe. Beap B 0OJHOM CJlyyae, CO CBETOM, Y HaC y4aCTBYIOT «UKCTbie» LBeTa. A
KPaCcKy [|eflaloTCd M3 BelecTB, XMMHUUeCKUX WM TPUPOJHBIX MaTepUasoB,
KOTOpbIe MPU B3aUMOENCTBUU C JPYTMMU BelljeCTBaMU MOTYT TIOBeCTU ceOdsi
HeoXkulaHHO. [103TOMy MbI Oy/ieM TOBOPUTH O CMEIIMBAaHUM «UYUCTHIX» IBETOB,
KakK 1[BeTa paJyTrH.

lIBeTa paAyrd 3aroOMHUTH JierKo. KpacHbIM, OpaH)XeBbIM, JKeITbIH,
3e/ieHbIl, Toy0OoM, cuHuid, (uonetoBbid. [1o TepBbiM OyKBaM 3TUX I1IBETOB
cocraBieHa npuckaska «Kaxapii OxotHuk Kenaet 3Hatb, ['me Cugut dazan».
Kaxzplii — KpacHbIM, HauMHaeTCs C OykBbl «k». OXOTHMK — OpaH>XeBbIH,
HaunHaeTcsi ¢ OykBbl «o». UM Tak panee. EcTh elje ogHa mpucka3ka: «Kak
Opuaxxabl 2Kagubivi 3BoHaps ['onoBor Cioman ®oHapb».

Kak HUM cTpaHHO, (PU3MKU JHOOST HIYTUTH U Y HUX MHOTO MOAO0OHBIX
3abaBHBIX paciirdpoBoK. Hampumep, KaXKeTCsi TOUTH HEBO3MOXKHO 3arlOMHUTh
10C/Ie/IoBaTe/IbHOCTb TUMNOB 3Be3n «O, b, A, @, )X, K, M». MHorna B KOHILle
nobasssttor «P, H». Vinu B anrnuiickom Bapuante — «O, B, A, F, G, K, M, R, N».

Ho ¢pa3y «Omun bputsiii AurnmmyanvH ®usuky Kyet Kak MOpKOBb» BbI
3alIOMHUTE JIeTKO, a BMeCTe C Hell W 3Be3[Hyl Kjaaccudukaluio. A B
aHrMiickoM dpasza 3ByunT Kak «O, Be A Fine Girl, Kiss Me Right Now» («O,
Oyzab MUION JeBYIIKOM, MoLeyd MeHsi TIpsMo ceiidac»). Kak ke Takyro ¢pa3sy
He BblyuuTh! Terepp HapucCyi 1jBeTa pagyru 1o Kpyry. CHayasa HapucCyHu Kpyr,
3aTeM pasfie/iv ero Ha ILIeCcTh 4acTel, Kak pexxyT nupor. [1okpack Kaxabli KyCOK
«TIMpora» B CBOM 11BeT pajiyry. To/JbKO BMECTO CUHEro U roayboro oCcTaBb OIVH
b cuaui. (IToromy uTo To/Ty60H — 3TO CUHUM, TOJTBKO CBET/IbIN, 1 /I HaIlTNX
1leJIel OH MOKa He HY’KeH. )

Thl YBUMIb, UTO KPACHBIM LIBET OKa)KeTCsl HAIPOTUB 3eJIeHOI'O, >KeJIThIN
HarnpoTUB ()HOIeTOBOTO, & OPaHKEBbIM HAIPOTUB CUHETO.

OkasbiBaeTcs, LiBeTa, CTOsALLKMe B HalleM Kpyry Jpyr IIPDOTHUB Jpyra,
Ha3bIBAKOTCA JOTMOJIHUTEIbHBIMU. EC/M yepe3 CTeK/1I0 OAHOrO LiBeTa CMOTPeTh Ha
JIOTIOJIHATEJIbHBIM LIBET, TO TI0/Iy4YaeTCsl UepHbii [BeT! Tak, ec/ii CMOTpeThb uepes
KpPaCHOe CTeKJIbILLIKO Ha 3e/IeHYI0 TPaBy, TPaBa KaXkeTCsl YePHOU.

XyIO>KHUKU UCTIONb3YIOT JIOTIOIHUATE/bHBIE 1[BeTa, YTOObI C/iesiaTh KapTUHY
Oosiee HachllljeHHOMW, Oosee >kuBol. Hampumep, ecyid Thl pUCYelllb KpacHOe
KpyT/ioe s10J10KO, TO B TeHb OT 516/10Ka HaJjo 00aBUTh 3e/IeHOM KPacKH.

A BOT eule OAHO MHTepeCcHOe mNpaBu/Io0. lIBeTa MOXHO TMONyYUTH U3
CMeILlVBaHUs [JBYX COCeJHUMX LBeTOB. Hampumep, Kakue cocenu y 3e€HOro
uBera? CHvHMM M XenTbld. CMellaliTe CUHIOK) M JKe/ITYyH) Kpacky — W Bbl



nosiyunte 3esieHbli 1BeT! [IOHATHO, UTO (hHO/IETOBBIN MOMYYaeTCsl U3 CUHEro U
KPaCHOr0, OpaHKeBbIM — U3 JKeJITOr0 U KPacHOro, U Tak fanee. OueHb moJsie3Hast
Jvarpamma, He ripaBga u? Ho 4to ke Bce-Taku € pagyrou Ha omy? EcTb Takas
BO3MOXXHOCTb. [Insi 3TOro crogurcsi onsitb-Taku crapbii CD-ROM  fuck,
KOTOPBIU He >KaJIKo.

Bo3bMmuTe AMCK, BBIK/IIOUMTE BEPXHUM CBET B KOMHATe W BKJIIQUWUTE OHY
JIaMIIOUKy (HAaCTeHHYH0), TIpUYeM OTOWJWTe OT Hee MeTpa Ha TpHU-YeThIpe.
[TocMmoTpuTe B JUCK, TIOBEPTUTE ero B PyKax 0/ pa3sHbIMU yIyiaMu. Bel yBuauTe
KpacuBeuIIre pasly>KHble repeuBhbI.
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DoHAPUKHU U3 3e/IeHKHU

JI/si onbITa HaM MOTPeOYyIOTCA: CBeUKa, T'BO3AUKH, 0AHOUKU C
BOJIOM, 3e/IeHKa, MapraHI[OBKa, akBape/bHble KpacKu.

OTnoxHEM HEMHOTO OT pa3MbIIILJIeHMd W BCIIOMHMM CTapyio 3abaBy:
yKpallleHusi W3 TOoAKpallleHHOM Bojbl. Xouelllb Ha HOBBIM TOA WX Apyrou
Npa3fdHUK yKpacuTh KBapTupy? Torga fgaBaili cze/iaeM Cjefyrolee: BO3bMU
KyCOK CBEUKH, He OYeHb JIMHHbIA. MOXHO pa3pe3arb [JMHHYIO CBEUKY Ha
HEeCKOJTbKO YacTeli, uToObI MOJTyUrI0Ch HeCKOTBKO (hOHAPUKOB.

Ecnu cBeuky 6pocuTh B 6aHKy ¢ BOJjoM, OHa OyzeT ruiaBaTh. CTeapuH jierde
Bo/ibl. Ho Ham Hajjo, uToObI OHa ellje U Topena. Bo3bMu TBO3Y U BOTKHU OJIUH
WA HEeCKOJbKO BHH3y CBEUKM TaK, uTOObl CBeuka He YTOHy/a, a TiaBajia
BepTHKa/bHO. HeMHOr0 MOMyUMBIIKCh, Thl CMOJKEIlIb 3TO C/le/aTh.

Terepb 3aXru CBeukKy — OHa OydeT IjiaBaTb B BoJe U TropeTh! BoT u
Ge3omnacHbiéi oHApUK. A Kak ero cfenatb 1[BeTHbIM? OQueHb mpocTo. B ofgHy
OaHKy Hakariaii 3e/leHKW, B JPYTyl0 — KMHb HEMHOTO MapraHilOBKH, B TPEThIO
MOYKHO /106aBUTH JIt0O0M akBapenbHON Kpacku. PaccTaBb (hoHApUKU MO KOMHaTe
Y BBIK/IFOUU CBeT.

KpaCI/IBO? Ha,qe}OCb, 3Ta CTapWHHAA 3a0aBa AOCTaBUT Tebe YA 0BOJ/ILCTBUE.
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IIpbIraroium nasier

Jins onbITAa HAM MOTPedyeTcs: MmycTast OyThLIKa C MPOOKOM.

Ia, MbI coBceM 3a0b11u! MbI CMOTPUM Ha MUD He OJTHUM, a [IByMsI IJla3aMHu.
3auem 3TO HY>KHO?

ITpoBemem mpocToit 3kcriepuMeHT. [locTaBb mepes /MLIOM yKa3aTebHbIN
rasiel] Ha pacctosHuy caHTuMeTpoB 15 — 20. Temepb ObICTPO 3a’KMypHBaii TO
OJVH, TO Apyrou rnas. Thl 3aMeTHIlb, UTO Majel] «IpbiraeT» M3 CTOPOHBLI B
CTOPOHY Kak >KWBOW.

[Touemy Tak mpoucxogauT? OKasbIBaeTCs, KaX[AblM I71a3 MOChLIaeT B MO3T
CBOKO COOCTBEHHYIO KapTHMHKY, KOTOpasi OT/IMUAeTCs OT KapTHUHKW, BUIUMOMU
JAPYTUM T71a30M. Mo3r CK/laZibiBaeT 3TU KaPTUHKU, U TI0y4YaeTcss 06 beMHbIN MUP.

Yrtobbl ybenuThCsi, UTO TIpUpOJia He 3ps AobaBU/ia HaM ellje OJUH T7/a3,
TPOBE/IU CJIeIYIOIUM OMBIT.

[ToctaBb mycTyr0 OYTHIIKY Ha CTOJ, Ha ee TOPJIBIIIKO TTOCTaBb MPOOKY.

Tenepb 3aXMypb OJWH IVa3, OTOMJM Ha /JBa Ilara, CHOBa MOAOUAU U
OLICTPBIM [IBWKEHWEM MOMNpo0Oyi cOUTh IielukoM mpobky ¢ OyTeinku. [loutu
HaBepHsKa, ecJd Thl He Oyzellb TOACMAaTPUBAaTh BTOPLIM  IJIa30M,
TIpOMaxHeLlbCs.

Mos3ry oueHb Hy>KHa UH(OpMaLusi OT ABYX IJ1a3 Cpasy, 110 Hell OH U3MepsieT
pacCcTosiHUE 10 TIpefiMeTa.
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IToroBopuTh C CAaMHM CO00¥?

Ilns ombiTa HAM MOTpedyeTcs: IIUIAHT WK TUIAaCTUKOBAst
TpyOKa.

Hy, MoxxeT ObITb, BCIIOMHUM O CBOMCTBax 3ByKa? I[IpojenaeM CMelTHOU
9KCTIePUMEHT — MIOTOBOPUM CaMu C CODOiA.

MpbI 1TOMHMM, UTO Takoe 3BYKOBasi BOJIHAa. Mbl BUZIe/d, Kak CBeTOBasi BO/IHA
Gexxut BHYTpHU cTeksa. OKa3bIBaeTcs, /Jisi 3ByKa TOXKe eCTb TOXOKee siBJIeHUe.
MM MBI MO>KEM BOCIT0/Tb30BaThCs [I/Isl TOTO, UTOOBI YCTPOUTH TeneOH Ha Jjaue
WU B [lePEeBHE.

[eno B TOM, YTO BHYTPU 0OBIYHOM TPYObI 3BYK pacClpOCTPAHSIeTCs Ha OYeHb
OosiblIoe pacCcTOsIHUE, TIOUTU He 3aTyXasl.

Ecnu Thl HalZienb B capae WX UyJiaHe [JIMHHBIW LIAHT (COMAEeT IIaHT
[J/151 TIOJIMBKK OrOPO/a), TO TIOMPOCH TOBApHILa BCTaTh C OAHOrO KOHLIA LI/IaHTa, a
caM BCTaHb C JIpyroro KoHiia. Ternepb ec/ii TOBOPUTH B IIJIaHT Kak B Tejie)OH, TO
Thl yC/BIIMWIIL OYEHb XOPOLIO CBOEro Jpyra, Jake eC/Au pacCTOsTHUe MeXIy
Bamu OyzieT 6O/BIINM, a TOBOPUTH Thl Oyziellb TUXO0!

3ByKOBasi BO/iHa O€XKWUT BHYTPM IlIJIaHTa KakK MO CrelUaJbHOMY KaHasy,
TIOBTOpsisi BCe €ero M3rubbl, M 3aTyxaeT ropasfio cjabee, yeM Ha OTKDBLITOM
Bo3ayxe! B aHmmiickom ropozsie MaHuecTepe B My3ee TEXHUUECKOTO TBOpPYECTBa
[Jis [eTell eCcTb WHTepecHbIM ammapar. OObIuHasi T1aCTUKOBasi TpyOkKa B
HECKOJTbKO COTeH MeTpOB CBepHyTa KoJibllaMu, a 00a ee KOHI]a TOAXOAST K
ofHOMY U ToMy >ke mecTy. Cka3aB uTo-HUOyIb B OIHO OTBepCTHE TpPYObI, ThI
yepe3 HECKONBbKO CeKyH/[ (Belb BOJIHE HY)KHO BpeMsi, uToObl mpobexarb 3TO
PacCTOsIHYE) CJIBILUIIL COOCTBEHHBIM TO/I0C W3 JIPYrOr0 OTBepCTHs. MOXKHO
TIOTOBOPUTH C CaMUM CO00ii!
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IToromuy 0oKasI

Tl ombITa HaM MOTPeOyeTcA: BBLICOKMM OOKa/ U3 TOHKOTO
CTeKJ/la Ha AJIMHHOM HOXKe.

EcTb e1ie ofuH criocob roiMaTh BOJIHY B JIOBYIIKY. OTOT CTAPUHHBIM OITBIT
s BCerja Mnoka3biBalo Ha HOBBIM roj;, KOrjla Ha CTOJie TIOSIBJISSKOTCSI KpacCHBbIe
TOHKHe O0Ka/ibl Ha HOXKKaX M B HUX Ha/IMBAIOT 111aMITaHCKOe.

Mg oboiiemcs ripoctoit Bozpoii. Ho BeICOKMIA 60Kasl U3 TOHKOTO CTeK/Ia Ha
JUTMHHOW HOXKKe HY>KeH 00s13aTe/TbHO.

[ToctaBb 60OKa/m Ha CTOJI, HATIOJIHU €TO0 [I0 TI0JIOBUHBI BOZIOM. Tereps offHOM
PYKOM BO3bMHU €T'0 KPEITKO 3a HOXKKY U MPMXXMH K CTOJTy, uToObI OOKam He ep3all.
YKa3arenbHBIM MMajiel] Apyroil pyku oOMakHU B BOAY U HAUHU CBEPXY BOJAUTH
TajiblieM 10 Kparo 60Kasa, HeCUIbHO Ha)kuMasi Ha Hero. CKOPOCTh I0/KHA ObITh
TIpUMEpPHO OfMH 000pOT 3a cekyHJy. BoauTb HaZlo paBHOMEPHO, KaK KPYTSAT
PYUKYy Yy KodemosiKu. VI3MeHsIs CKOPOCTh M HA’KUM, Thl 00sI3aTe/IbHO TTOMMaelllb
TaKOM MOMEHT, KOorfia O0Kas «3aroeT» — CTaHeT W3/laBaTh KPAaCUBBLIM U TPOMKHUIA
uncThiii 3BYK. (Tosbko OOKasi, TOBTOPSItO, O/DKEH OBITh M3 TOHKOTO CTeKJa.)
[Touemy Tak mnpoucxozut? Ilaner, korma TpeTcsi MO CTeKIy, 3acTaB/sieT €ro
BUOpPUpOBaTh. JTa BUOpaIus TepefaeTcss IO CTeK/Jy BHYTPH, U BO3HHKAIOT
BOJIHBI, OeryIiye BHyTPH CTeK/a. BosiHaM HeKyza ZeThCsl, OHU CKJIa/[bIBAIOTCS U
YCU/IMBAKOTCS (KaK B HallleM OIbITe C I[yHaMu B KacTprose). CTeK/J0 HauuHaeT
BUOpUpOBaTh BCe CW/IbHEe U, HaKOHell, TepejaeT BUOpalui0 BO3AYXy. A
BO3/YILIHAs BO/THA y>Ke CJIbIIIHA KaK KPaCUBbIM DOBHBIN 3BYK.
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PucoBanue Ha KOIIOTHU

Jns ombITa HaM MOTPedyrOTCs: KadenbHasi TUIMTKA (MOXKHO
KYCOK CTeKJia), UTOJIKa, CBEUKa, UNCThINA TUCT Oymaru.

OT0 crapuHHas 3abaBa, MpuZyMaHHasi 0 MeHs ellje JieT 3a CTO, KOrja He
ObUIO HU TeyieBU30POB, HU KOMITbIOTEPOB. B [leTCTBe s 4acTo pa3BieKascs,
co3/iaBasi pUCYHKH Ha CTeKJ/ie U ToJiyuasi OTIieuaTky Ha Oymare. ..

YTo HY)KHO cfiesiaTh? B0o3bMH 00BIUHYIO CBEUKY, KyCOK KadhenbHOU TIIMTKH
(corieT U KyCOK CTeK/Ia — HO CTeKJIOM MOXKHO MOpe3aThbCsl) U UrOJIKY. 3aKOITH
IJIaJKYH0 TIOBEPXHOCTh IUINTKA Ha CBeuke. He [ep)Xu [OAT0 TUIUTKY OJHUM
MeCTOM HaJ| CBeUKOH, BO/IU el Ha/| IJlaMeHeM Tyjja-CkoJja, YToObI OHa He ycriesia
HarpeThCs U He JIOMHY/a. Korja MnTKa 3aKONTUTCS, K/IaZiy ee Ha Ta3eTy (UTOObI
He WCrhadkaTb CTOJ) W Mpoliaparnad WrojikoM PUCYHOK. [lyid Hauasa MOyKellb
HapHUCOBaTh 1[BeTOUEK, IOMUK — UTO-HUOY/Ib IPOCTOE, UTOOBI ITOTIPOO0BaTh.

Terepb BO3bMH UMCTBIN TUCT OymMard, CMOUM €ro BOZOW U MOACYIIH, UTOObI
OH ObLT BIa)KHBIM, HO He MOKPbIM. [Ipoiile BCero 3To c/iefarh TaK: MOJI0KU JIUCT
Ha IVIaJKYH0 MOBEPXHOCTh, HAMOUU UWCTYIO TPSIOUKY U aKKypaTHO MPOBEAU M0
JIUCTY HEeCKOJILKO pa3, UTOObI He 0CTa/I0Ch KarleJb.

Tertepp Gepu JMCT, HakK/Ia[blBakl CBepXy Ha MpoIjapariaHHblii B KOMOTH
PUCYHOK U aKKypaTHO, UYTOObI OH He CIBUHYJICS, MPOIJ/Ia/lb CBEPXY IMa/blieM BCIO
TOBEPXHOCTh, CUJILHO MPY>KUMas K TIJTUTKeE.

Eciu ThI Tereph Tak >Ke aKKypaTHO CHHUMEIIb JIUCT OymMaru, TO yBU/HIIIb,
YTO PUCYHOK Tiepeliies1 Ha Oymary. KoHeuHo, oH OyzneT 3epKajbHbIM. ITpocytim
JTUCTOK, Y TIOJTyUnTCs 3abaBHasi KAPTUHKA.

Eciu ThI X0uelllb, YTOObI KAPTUHKA He CTUpasach, Hajiel B My/IbBEPU3aTOP
(3TO pa3bphI3rvBaresib, U3 HUX OMNPLICKUBAIOT IJBETHI) pacTBOpaA caxapa B BO/IE.
Hecko/bKO KyCKOB cCaxapa Ha/l0 paCTBOPUTh B 4alllke BO/bl, Ha/UTh B
pa30pbI3ryBaTesib W TOOpLI3raTh Ha PHUCYHOK. Korjga caxapHbIM pacTBOP
BBICOXHET, pUCYHOK 3a(UKCUpPYyeTCsl ¥ He Oy/leT OChIaThCs.

Otkyna Gepercss koroTh? CBeuka Ji@aeT Iijlamsi, TIOTOMY UTO CTeapuH, U3
KOTOPOTrO OHa M3rOTOBJIEHA, PaCIlIaB/ISIeTCS 10/, BO3/JeUCTBUEM TeMMepaTyphl U
roputr. B cocTtaB cTeapuHa BXOAWUT YI/iepOfl, U3 KOTOPOTO COCTOUT OObIYHas
caka. Yrnepoj, WIM MHUKDPOCKOIIMYeCKHe YaCTULbl Ca)ky, COMpPUKacasicb C
XOJIOAHBIM CTEKJIOM, OCTBIBAKOT M He yCIeBaroT Croparb. BoT CTek/o 1 yepHeer.



43
Yro/iIKOBbIM OTpa)kaTesib, Wiv Kak HaBoAsAT
CaMoJIeThbI

,Z[J'lﬂ O1bITa HaM HOTpEﬁYIOTCH: TPH MaJ/IeHbKHX
IMMpAMOYTOJIBHBIX 3€PKaJIblid.

OObIuHOe 3epKajio MOMOXeT HaM pa3o0paTbCsi C TeM, KakKUM 3aKOHaM
TIOJIUMHSIIOTCS JTyuu cBeTa. BooOiije caMblii TPOCTOM 3aKOH — JIyUM BCerjia UayT
MO0 TMpsSMOM M MIIYT CaMblii KOPOTKWW TMyTh MeEXAy TOUYKaMM Hayaa
MyTelleCTBUSI U KOHL]A. TOMBbKO OYeHb CUIbHblE TPaBUTALIMOHHBIE TOJISI MOTYT
OTKJIOHSITh JIyu CBeTa U 3aCTaB/siTh €r0 ABUTaThbCs MO WCKPUB/IEHHOMY IMYTH.
Hampumep, Korza Jiyu CBeTa OT 3Be3/[bl MPOXOAUT MUMO OUeHb OOJIBIIION /IPyToit
3Be3/lbl, OH [IBW)KETCS TI0 KpuBOW. Ho B OOBIYHOMN >KU3HU JIyud [BUTAKOTCS
npsiMmo. BTOpo#l 3akKOH TOXKe MPOCTOM: TMOJ KakKWM YIVIOM Jy4y TMajaeT Ha
TOBEPXHOCTb, MO/, TAKUM U OTpakaeTcsl.

yron yron
nageH1s {/ TP aMEHMS

noeepxHocTh [3epkanc)

Puc. 1

Ha pucyske 1 BUZHO, UTO MOJ, KaKMM yTI710M (yroJi MajieHusi) CBeT IajaeT Ha
TOBEPXHOCTb, MO/, TAKUM e (YT0JI OTPayKeHWs1) U OTPa’KaeTCsl.

Ha »9SToM 3akoHe OCHOBaH WHTepecHbId TIpubOp, Ha3bIBaeMbIii
TPEeXYTroJIKOBbIM OTpakatesieM. UToObI c/iefiaTh TaKOM MPHUOOPUMK, HAJI0 KYITUTh
TPHU MdJ/IEHBKUX TIPAMOYTOJIBHBIX 3€pKdJld. N ckneutp ux noj IpAMbIM YIJTIOM
IpyT K ApYTY, KaK Ha pUCYHKe 2, 4TOOBI MO/Myurscs Kak Obl yros KOMHAThI C
ABYMSA «CTEHKAMK» KU «II0JIOM».



TPH
3gpKana
WYTONKOM®

Puc. 2

Eciu Teriepb TIOCBETUTH C JIFOO0M CTOPOHBI B 3TOT «3€PKa/IbHBIA YTONIOK»,
TO JIyd OTPA3UTCS TPU pa3a U BEPHETCS TOUHO B Ty XK€ TOUKY, OTKyJa OH
npuitienn! C Kakoli Obl CTOPOHBI Mbl HU CBETW/IM, JIyu OyJeT BO3BpalaThbCs
obpatHo. OcoGeHHO XOpOIIIO0 BHW/HO, KaK ABWXKETCS Jyd B TeMHOTe. MOXXHO
TIOCBETHTb, HAMpPUMEpP, JIa3epHbIM yKa3aTe/leM (Takve WHOIJa MpOJAT Kak
Openku win urpyiiku). CBeT /a3epa B TeMHOTe XOpOIIO BUAHO. Ho MOKHO
00OMTHCh ¥ Ma/IEHbKUM (DOHAPHKOM.

MaJio Toro, MOCMOTPHUTE B 3TOT YIOJIOK — W Bbl YBUWTE CBOM IJ1a3, OTKYZA
ObI BbI HU CMOTpe/H. /Iesio B TOM, UTO OTPa’kaloT CBET He TO/IbKO 3epKaja, HO U
mo0ble mpeaMeThl. CBETOBOM IOTOK OT IVIa3a WAET K «YTOJIKY», WM, KaK ero
Ha3bIBAIOT B TE€XHMKE, YTOJIKOBOMY OTPa’kaTe/l0, — W BO3BPAI[aeTCsl TOUHO B
ry1as!

Kak MCIo/b3yroT 3TOT IIpUbOop HMHXeHephl? It HUX 3TO OU€Hb MOJIe3HbIN
npubop. Harpumep, MepBbIM JyHOXO[A, MHOCeTHBIIHK JIyHy, ObLI OCHAIlleH
HECKOJIbKMMU TaKUMH YTOKOBBIMU OTPa)KaTe/IsIMH. Y UeHbIe ITOChIIaIN CUTHAI C
3emsiH, Jiyd JjoieTas /10 JIYHOXOZla U OTPakasiCsl TOUHO B TO K€ MeCTO, OTKYyza
ObUT TIOC/IaH. DTO TIO3BOJIA/IO TI0JTh30BAThCS IOCTAaTOYHO C/1a0BIM CHUTHAJIOM TIO
CpPaBHEHMIO C TeM, Kakoi ObLs1 ObI HY>KeH 0e3 oTpaXkare/isi.

Takoli oOTpaxareyib, CAeMaHHbIM W3 MeTa/yla (MeTa/yl  OTpakaeT
PaIMOBO/IHBI), MOXET CJIY)KUTh OT/IMUHBIM YKa3aTejieM I[ed JJisi CaMoJieTa.
Pa/IOBOJIHBI TIOZUMHSIIOTCS TEM JKe 3aKOHAM, UTO U CBETOBbIe BOJIHBL. CaMoJier,
NeTAIMA B TYCTOM TyMaHe, MOXeT CaM IIOChIJIaTh PaJMOBOJIHBI, KOTOPEIE,
OTPa)KasiCb OT YTrOJIKOBBIX MeTa/UIMUeCKHUX OTpakaTejel Ha 3emie, OyayT
«BBICBEUMBATh» Ha JKpaHe pajiapa CBETJIbIMU IATHAMH HY)KHbIe TOUKH. Tak
MOXXHO HAWTW a3pOZIpOM WJ/IM 3aTepSIBIIYIOCS JKCITEAWIIMIO... €C/TU Yy ee
YUaCTHUKOB CJIOMAJICS Pa/IHOTepe/IaTukK.

Mexxay TIpOUYMM, MOM UWTaTesIb, Thl YK€ BHU/E/ HaBepHSKA 3TOT IMpubop B
JnerctBuM. Bce 3aiHMe OTpa)kaTeld MalldH W BeJOCUIIEIOB  ClelaHbl
CJIeyIOIyM  00pa3oM: M3 TUIACTMACCHI, OTPAXKAOI[EH CBET, /Ie/lal0T MHOTO-
MHOTO MajJIeHbKHX YTOJIKOBBIX OTPa’kaTesiel U MOMEIIaloT B O/IHY «Iauky». CBeT



OT [ApYrod MalllWHbI, MOMNaZasi Ha TaKOW OTpakaresb, BO3BpalllaeTcsl Haszaj U1
BO/IUTE/Ib MOXKET M30eXaThb CTOJKHOBEHUS], YBUJIEB BCIBIXHYBIIUM B TeMHOTE
OoTpa)keHHbIN curHai. Eciv 661 He ObIIO TAKOro TOJiIe3HOTO TIpubopa, e3UTh B
TeMHOTe Ob1I0 ObI rOpa3zo c/ioKHee!

ITpakmuueckuii cogem: ecau mebe npuxooumcsi 0OHOMY UOMU 8
WKoMy uau noxod, nepedsu2ambCsi HOUbKO No Oopoze, npuobpemu
8epXHIOI 00excdy CO CheyudanbHO BWUMbIMU NOAOCAMU, KOMOPbIle
Oelicmgylom no NPUHYUny y20/1K08020 ompaxcamessi U 8CnbIXU8Arm 8
memHome. Tak mbl cOenaewb cgoli nymb 20pa3do 6e3onacHee. A
MOJCHO HA CYMKy uau nopmdenb npuwiumsb UAU NPUKAeUumb OObIUHbIL
ompaxcamenb om geaocunedd, OHU OblBarom KpacHble u dceambie. U
CMUWibHO, U nosblluaem 6e3onacHocmb!
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CMmepu B BaHHe

Jlnsi onbITA HAM MOTPedyeTCsA: HeCKOBKO TTPOOOK OT Oy ThIIOK.

3aKoHbI (PU3UKU U UHTEpEeCHbIE SIBJIEHUS MOXKHO M3yuaTh, Jake KymasiChb B
BaHHe. OOpaillas 1M Thl BHUMaHWe, KaK BOKDYT CJIMBHOTO OTBEPCTHSI BOja,
BbITeKasi U3 BaHHbI, 06pa3yeT BOPOHKY?

Ob6pa3oBaHe BOPOHOK, CMepueil — C/IoKHOe siBjieHre. CMepuu, HampuMmep,
yacto 00pa3yroTcs Ha TpaHulle CyIlld U BoAbl. Bofia mpoxsiafiHee HarpeTou Ha
COMHIIe CYIIW, TeTIblii BO3AYyX TIOAHUMAETCs BBepX, 00pa3yloTCs MOIIHbIE
TIOTOKU — U B pe3yJibTaTe yaCTO BO3HUKAIOT CMEPYH.

Msbl mpoBefieM OueHb MPOCTOW OMbIT. HasbeM MOMHYIO BaHHY BOAbI U
OTKpoeM TIpOOKY, uTOObI BO/la BbiTeKana. Bo3bMeM HECKOJbKO MPOOOK OT
OyTbUIOK 1 OpOCUM Ha TIOBEPXHOCTb BOAbI Hafi oTBepcTveM. [ToHabmromaem 3a
ux moBefeHueM. CHauana TIpOOKU OyyT MPOCTO OMYyCKaTbCs BHU3 BMeECTe C
yXopsiieli BOJOM, MOCTeNeHHO MpUOMKasCch K CIUBHOMY OTBepcthio. Ho
TIOTOM, KorJia 00pa3yeTcst BODOHKA, UX HaUHeT TIPUTSATUBATh K BOJHOMY CMepuy
BCe ObICTpee U ObICTpee, TTPOOKM HAUHYT OMUCHIBaTh KPYTH, U B KOHIle KOHIIOB
oHU cobepyTcsi U OyAyT BpaljaTbCs TOYHO Haj, oTBepcTheM. [Ipu 3TOM uem
Jlanbliie OT OTBePCTHsT HaXOAUTCS MpobKa, TeM MeJijieHHee OHa BpalliaeTcs. Beb
NIpoOKe, KOTOpasi HaXOJUTCS Jajblile, TIPUXOAUTCS OIHUCHIBAaTh ropas3zfo Oosee
IIIMPOKUM KpyT. [T09TOMY OHa «OTCTaeT» BO BpallleHUH.

BugHO Takke, 4TO OT LieHTpa BOPOHKM BHM3 TSIHETCS BO3AYyLIHAasI
«HUTOUKa». JTO My3bIPbKY BO3/yXa 3aTSIrMBaeT BHYTPb BOPOHKHU.

Ham maneHbkuii cmepu B BaHHe He omnaceH. Ho B oOkeaHe wuHOrga
BO3HUKAIOT Takue CU/IbHble BOPOHKW, UTO YTSTHMBAKOT Ha [JHO JIOAKUA U JaxKe
kopabmu! Mbl 3HaeM Terepb, IMOC/Ae Halllero OfMbITa, YTO HA/N0 CTapaTrhCs
HaXOJUThCSI KaK MOXKHO [lajibllie OT LIeHTpa BOPOHKHU, TIOTOMY UTO ueM O/ke K
L[eHTPy, TeM CWIbHee BTSTUBAOIAs CWUia, ObICTpee BpalljleHWe U MeHbIIle
IIaHCOB CMACTUCh. ..

ITpakmuueckuii cogem: umo HAOO Oeaamb, ecau, He Oali 602,
nonaodaewb 8 BOPOHKY, CKAXCEM, 8 peKe U He ycnesdellb 8blOpambCs?
Ycnokotics, Habepu 8030yxa nobosbule U HbIpAL NPAMO 8 YeHmpe Kak
MO2ICHO 21y6dice. HbIpHy8 noaayboice, pe3ko nogopauusdli 8 CmopoHy U



nibleu KAK MOMCHO aaﬂbwe, umoobl 6blIHbIpDHYMb YJice dasneko om
B0ODOHKU. B HuoicHell uacmu B60DOHKU noumu Hem «ymseusarowux»
Cu/1, U mbl CMOIHCeWb makKum O6p(13OM 6blpBAMbCA U3 ee I/i1eHd.
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Bopa u3 orusa, wiu Ilouemy ApoBa Tpeuiar B
KOCTpe

,Z[JIH OI1bITd HAM HOTpEﬁYIOTCH: OOBIYHBIE CITUYKM.

3a)kuran Jid Thl Korjla-HUOyab OObIUHYIO CIUUKy? HaBepHsika He pa3. A
€CJIU 1 CTIPOIILY, MOYKHO /I TIOJTyUUTh BOJY, 3aXKUTasi CITUUKY, Thl 3a/1yMaellibCsl.

OTOT OMBIT HAJO JleslaTh TOJILKO BMECTe CO B3POC/BbIMU, UTOOBI HE YCTPOUTh
nokap. Kcraru, yBepeH, uTo B3poc/ble ToXe He obpailiajii BHUMaHUS Ha 3TO
VWHTepeCHOe siBJieHue: TIOsIBJieHHe BO/Ibl «13 OTHSI».

Ecnu 3a)keub CIIUUKY ¥ BHUMaTe/lbHO CMOTPeTh Ha Hee B TOM MecCTe, Ijie 10
Heli OEXXUT OroHb, TO Oy/leT 3aMeTHO, UTO TIPSIMO Tepef; TilaMeHeM «OeKuT»
Kariejibka BO/IbI.

[TouemMy Tak mpOUCXOAUT?

JItoboe pepeBo cofepxuT Baary. OT MiaMeHU BO/ia BBIMIAPUBAETCS U3
JIpeBeCUHbI U BBLIXOAUT Ha TOBEPXHOCTh. VIMEHHO MO3TOMYy U TpeljaT ChIpble
ApoBa B KocTpe. OroHb 3acTaB/sieT BOAY, KOTOpasi COZIEP>XKUTCSl B [IpeBeCHHE,
BCKUTaTh W oOpaiiatecsi B map. Ilap 3aHuMaeT ropasfio Oosibllle MecTa, yeMm
BOJla, U3 KOTOpPOW OH TmosyyaeTcsi. Paciuvpsisick, map «B3pbIBaeT» I0OJ€HO
W3HYTpPH, W3/jaBasi XapakTepHbld TpecK. CHla 3TOr0 MMKPOB3pbIBa ObIBaeT Tak
BeJIMKa, UTO U3 KOCTpa BbljleTaeT Kycouek yris!

OTOT MPOCTOM OIBIT [0Ka3bIBaeT, UTO JjaXke B CaMbIX «CyXMX» CIUUKaX, B
CaMOU CyXOU JipeBeCUHE eCTh HEMHOTO BJlary.

ITpakmuueckuiil cogem: Haxoosicb y kocmpa, bepeau 21a3da, He
npubaudcali ux K o2Hio. MiHaue 80o0a, éckuneg He 808peMsi 8 CbIpOM
noseHe, Moxcem 8blOPOCUMb y20/1eK U hpuduHUmMb mebe 8peo.
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Kak 0CTaHOBUTH MTHOBEHHeE

Jinisi onbITa HAM MOTPeOYITCA: /[Ba JIMCTOUKA IJIOTHOM Oymary,
TIPY’>KWUHKa.

Benvkuii HemeLKuii nucaresib ['eTe Hamucana B CBOe BpPeMsI UCTOPHIO TPO
yUeHOro, KOTOpbI UCKan (opMysy cuyacThbsi. DTOro yueHoro 3Baid dPayct. OH
JIOTOBOPUJICST C CAMUM [IbSIBOJIOM, UTO KOTZIa TIOUYBCTBYeT abCO/IIOTHOE CUacThe,
TO CKa)KeT «OCTaHOBUCb, MIHOBEHbE, Thl MPEKPACHO!» U Torja AbsiBOM 3abepeT
ero aymy. KoHeuHO, 3TO TO/MBKO JMTepaTypHOe Tpou3BeleHUe, BbigymKa. Ho
yjest 0 BOSMOXXHOCTH OCTaHOBUTH BpeMsi BCer/ia 3aHrMMasla MbIC/IU JTIFOJEN.

Ha camom piesie BOrpoC BpeMeHM WHTepecOBasl OYeHb MHOTUX y4YeHbIX U
nicaresieii oueHb fiapHo. Hampumep, ['ep6epT KoppK Y3ic, KOTOPbIi OfVH 13
TIepBbIX Hauaj TucaTb Oosbliie (haHTacTUUeCKHe pOMaHbl, MPUAyMas pacckas
PO BO3MOKHOCTb YCKODSITb M 3aMe//IsiTb BpeMsl. Be/MKui yuyeHbId OUHINTENH
CyMes ZIoKa3aThb, UTO TIPU JBWXKEHHUU CO CKOPOCThIO, O/IM3KOM K CKOPOCTH CBeTa
(okono 300 000 KW/IOMETPOB B CEKYHAY), BPEMsS 3aMeJIIETCS U MOXKET [IaKe
OCTaHOBUTHCS!

Msbi ke morpoOyeM OCTaHOBUTh MIHOBEHHE COBCEM JDYTHMM CIIOCOO0OM.
[yt 3TOTO MpHpOAa CHabMIa HaC 171a3aMu, KOTOpbie YMeIOT MOPTrarTh.

Ha HeKOTOphIX [AMCKOTEKAaX HCIIO/Ib3yIOT JIaMIIOUKH, KOTOpble ObICTpO-
OBICTPO BCMBIXUBAKOT M TaCHYT B TeMHOTe. OT 3TOT0 TaHIIyIOIUe AU BUAST
OKPY)KarLIMi MHP CJIOBHO COCTOSILIUM M3 KYCOUKOB: BCe [IBHJKEHUS
TIPePbIBAKOTCSA, U KaXKeTCsl, YTO BCe BOKDPYI BHE3alHO «IlepeCcKakuBaeT» U3
OZJHOTO TI0JIOKEHUS B JIPyTOe.

OTy wuze0 B3syid y yueHbiX. OHUM TpUAyManu Takol Tmipubop Assi
dororpadupoBanusi ObICTPO  JBWKYIIUXCS TIPEAMETOB WM  TIPOLIeCCOB.
Hampumep, Kararolyto ¢ BICOThI Karlito, YTOObI TIOHSITh U3MeHeHUs! ee (hOpMBI,
dotorpadupyroT TIpM BOT TaKOM «PBaHOM» OCBEI[€HWH, W TOTy4YaroTCs
dotorpadun Kak ObI MHOTUX «3aCTBIBIIIMX» Karleb.

A MBI MOXeM BMeCTO BCIIBIXMBAMLeWd U TracHyLed JIaMIIOYKHA MPOCTO
MOprarb — TO yallle, TO pexke, HO OCTOSSHHO — U TMPX 3TOM CMOTPETh Ha UTO-TO
ABUKylLleecsd. Harpumep, Ha Iipoe3jKarollero BeJIOCUIIEJWCTa, Ha WAYLIEro
yesioBeKa... MOXKHO 3aMeTUThb, KaK €ero [ABWXEHUSI CTaHOBATCS «PBaHbIMU».
HeMHOXXKO TIOCMOTpeTb Ha MUP BOT TakK, uepe3 Mopraroiiue ObICTpO-ObICTPO



I71a3a, JOBOMBHO 3aHSATHO. TOMBKO JTydilie TIPU 3TOM MPOYHO CeCTh Ha CTY/ WU
CKaMeliKy, TIOTOMY UTO XOAMWTh TaK JIOBOJbHO HEINPUBBIUHO, MOXKHO YIIaCTb U
HaOUTh IIUIIIKY.

A MOXXHO cjiefiaTb W TI0-pyromy. Bo3bMeMm /iBa HeGOMbIIMX (TIPUMEPHO C
MA/IONIKYy) JIUCTOUKA J[JOCTAaTOYHO TIJIOTHOM OyMar U BBIpEXKEM B KaXKOM
JJIMHHBINA TIpAMOYTO/bHUUEK. [lomyuaTcsi AiBa JIMCTOUKA C OKOIIKaMH. Bymem
Jlep)KaTb WX Tiepe] T/1a3aMHd, OAWH 3a APYTMM, W [ABUTaThb TyAa-Ciofia ApyT
OTHOCHTEeNBHO Jpyra. Torja OKOIIKA OyayT, TpoXo[s MWUMO ApPYyT [Apyra, TO
TIPOITyCKaTh CBET, TO HeT. Ec/iu Tak GbICTPO-OBICTPO ABUTaTh UX U CMOTPETh Ha
OKPY>KaFOIIMI MHP, TO TIO/Ty4aeTCsl [IOUTH HACTOSIIUMA CTPOOOCKOT.

Hacrosiuii cTpo60CKOM — 3TO Ha caMoM jiefie 0ObIuHasi laMIouKa, KOTopast
YacTO-4acTO BCITBIXMBAaeT W racHeT. OT 3TOro ABWXKYIIUNCS MpeaMeT Kak Obl
BBIXBATbIBAETCSI M3 OKPY’Karolllero MpPOCTPAHCTBA B OTAEeNbHBIX TOUKax. [Toka
JlaMIIOuKa He TOpHT, I/Ia3 B TeMHOTe He BHAWT 3TOro IpeaMeTra. A Korjja OHa
BCITLIXMBAeT Ha KOPOTKOe MTrHOBeHHe, TIpefMeT Kak Obl OKa3bIBAaeTCsl y)Ke B
JPYTOM MeCTe, «3aCTBhIBIIMI» TII0f BCTBLILKOW. B rmpuHIiume, 3ToT 3dhdeKT
XOPOIIIO BH/IEH BO BpPeMsl HOUHOW T'PO3bl: MOJIHUS, BCIIBIXMBAasi, HA MIHOBEHHE
OCBeIIlaeT Iei3aK KakK Obl 3aCTHIBIIIMM.

Hazio TO/IbKO yuecTb, UTO OCBeIlleHHe I0/KHO ObITh XOPOILKM, TTOTOMY YTO
Ha CaMOM /iefie KOJTMUeCTBO CBeTa Tpu Habmro/ieHuu uepe3 CTPOOOCKOI pe3Ko
yMeHbIl1aeTcsl (Befib OO0JIbIITYI0 YacTh BpEMEHHU OKOIIKO 3aKPBLITO M OTKPhIBAETCS
TOJILKO Ha KOPOTKHI MOMEHT), Y T71a3 BUAUT «3aTeMHEHHOe» n300pakeHHe.

MoXHO cZienatb W JApyrod cTpoOOCKor, MexaHWueckuil. §1 moien B
OmpKalIyto MacTepCcKyto 10 PEMOHTY YacOB U MOMPOCUJ CTapyto MPY)KUHY OT
Oyau/IbHUKA — CTOAWUTCSA U C/IOMaHHast. MHe YacoBIIUK OT/la/l MPY>KUHY TIPOCTO
Tak. $1 BBIIPIMHUI KYCOK TIPY>KWHBI, TIPUMOTa/ TJIaCThIpeM K KapaHally, a
CBepXy Hajlesl KyCoK Oymakku. Eciiv Tereph KauHyTb MPY)KWHY, OHa HaulHaeT
KonebaTbCsi U MesbKaTh Tiepefi I7a3aMU. Y)Ke He Ha/l0 MOpraTh, a MOXHO
CMOTpEThb Ha MUP uepe3 BOT TAaKOl MPOCTOM, HO 3abaBHbIM Tiprbop!
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Kak noMepuThb TOIMHY 0e3 crierja/IbHOro
HHCTPYMEHTA

Jns ombiTa HaM moTpedyroTCsA: OObIUHAsi JMHENKa, CIUIIa,
HUTKU, KapaHZalll.

WHorga HY)KHO TIOMEpUTh TOJIIIUHY KakKoro-HUOyb O4YeHb TOHKOTO
nipeameTa. Hampumep, uenoBeueckoro Bosnoca. Mmu ymuctuka Oymaru. Kak 3to
c/lefiath, €C/M M0, PYKOM HeT CreluasbHOro mpubopa — MUKpOMeTpa WiId
IITAaHTeHLUUPKYJIsi?

Oka3bIBaeTcsi, HaM B 3TOM ITOMOXXeT YMeHHe /IeJIUTh U 00bIuHast TMHeNKa.

Bo3bMeM MUCTUK Oymaru — OH [IeHCTBUTE/NbHO O4YeHb TOHKWU. Ho eciu
B35ITb CTOMKY TaKUX JIMCTUKOB — CKaXkeM, INTYK TPU/ALIATb, — TO CTOMOYKa
TIOJTYUUTCST YoKe BIIOJiHe BbICOKasi. CoXXKMeM 3Ty CTOTOUKY TMasbllaMH, YTOObI
JIMCTOUKM TUIOTHO TIpWjeraau JApyr K ApPyry, U MOMepsieM BBICOTY CTOMOYKHU
0OBbIUHOM MMHENKOM. 3aTeM TOoZie/TUM TOMYUUBIIUNACS Pe3y/bTaT Ha KOIUYeCTBO
JIMCTOUKOB B CTOMKE U MOTYYUM TOILIMHY OJHOTO JTMCTOYKA!

BoT y MeHsi mofi pykoil cTorka Oymaru, CTO ueThipe JUcTa. S1 momMepusn —
nosnyunwsnock 11 wmumMerpoB. Ilogenun oAWHHAALATH Ha CTO UeThIpe —
MoJIyuynsiach OfiHa fAecsitast! 3HAUMT, KaXKbIA JIUCTOYEK B TOJIUHY COCTaB/IsSeT
TIPUMEPHO OJHY [1eCATY0 MUUTUMETPA.

§

Ha ¢ororpaduu — HamMoTaHHasA Ha KapaHaam HUTKa (40 oboportoB)
3aHUMaeT OAMHHAALATh C M0/JIOBHHOM MU/UTUMeTPa.

Teriepp s MOTy, B3fIB Takyl0 Oymary, u3MepsiTb C BBICOKOW TOUHOCTBHIO
IIUPUHY y3KUX Iijesield. S MpoCTO 3acoBbIBalO B I1e/ib MOOCOUKUA Oymaru, roka
OHU He HauHyT 3acTpeBarh, a MOTOM CUMTAl), CKOJIbKO JIMCTOYKOB BOLIO. 3Hasl,



YTO KaXK/[bld JINCTOUEK JaeT OAHYy JeCITyH) MWUIMMeTpa, s MOry Cpasy
MOCUNTaTh, KAKOW IIMPUHBI 1€/, C TOYHOCTBKO [JI0O OAHOM [J1eCSITOM
muiMetpa! U 6e3 BCIKMX MHCTPYMeHTOB. Hampumep, B 11ie/1b MY [0CKaMU
MOeH JlepeBSIHHOM X/IeOHUIbI Ha KYXHe BOIIJIO UeThIpe JIMCTOUKA — 3HAUWT, ee
LIMPUHA YeTbIpe JeCAThIX MALIMMeTpa!

A ¢ BOJIOCOM W/IM HUTKOM OyzieT To-ApyroMy. YJIOXKUTb CTOTIKY BOJIOC y Hac
He moyurtcs. Torga Mbl MOWAEM Ha XUTPOCTh. BO3bMeM [J0CTaTOYHO J/IMHHBIN
BOJIOC, HarlpUMep W3 JJIMHHOW KOChl. BO3bMeM TOHKYIO BSI3a/IbHYIO CITULYY WU
JUTMHHYI0 WrOJIKY, TOTOMY UTO [JJIMHHBIA BOJIOC JOCTaTh CAOXKHO. [ljis HUTKU
coileT M KapaHzaiml. M HauHeM HaMaTbIBaTb BOJIOC, CTApasiChb, YTOObI BUTKHU
IUVIOTHO TIpU/ieraavd JApPyr K JApPyry, CudTas MpuU 3TOM KOJIMUYEeCTBO HAaMOTaHHBIX
BUTKOB. Korza HamoTaeM BeChb BOJIOC, TOMEpPSIEM JIMHEWKOW IIUPUHY
TIOJIyYMBLLIEHCS «HAaMOTKW» Ha cruue. [logenMm Ha KOIMYeCTBO BUTKOB — M
y3HaeM TOJILLUHY Bosioca!

Eciu HUTKAa 3a COpPOK OOOpDOTOB 3aHWMaeT [/IMHY B OJWHHA/LATh C
MOJIOBMHOW MWIUMeTpa, TO Mbl mnogeum 11,5 Ha 40 w monyuum 0,2875
MU/UIUMEeTpPa, TO eCThb TOJIMHA HUTKWA COCTaBJII€T MPUMEPHO TPU [eCAThIX
MuiMmerpal

1 HUKaKUX Criel[daabHbIX HHCTPYMEHTOB, KpoMe 0OBIYHOMN TMHEeMKU.
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[lepegaua YHepPruM yepes BelecTBO

Jiis onibITa HAM NMOTpPedyeTcsi: 1eCATOK MOHETOK 110 py6stto.

Mpbl yke BCTpeyanucChb C pa3HbIMU BOTHaMH. BOT elje oguvH CTapUHHBIM
OTBIT, KOTOpBIM J[IOBOJIbLHO 3a0aBHO CMOTPUTCA U TIOKa3biBaeT, KakK BOJIHA
TIPOXO/JIUT uepe3 TpeJMeT.

Bo3bmuTe Mesioub — MOHeTHI, Haripumep pyomu. IITyk gecsitb. Beuiokure
1X Ha cton (6e3 ckarepTH), IPIMO Ha TBep/yI0 TTOBepXHOCTh. KiazuTe ux B psif,
yTOOBI OHU BCe TVIOTHO COTIPUKACAJIMCh, IOTPAaruBaivch APYT /10 Apyra.

Ternepb BO3bMUTE €Ille OHY MOHETY U MYCTUTE ee Ie/TYKOM I10 CTOJTY, TaK
yTOOBI OHA yZlApW/ach O KpaliHIOI MOHETY B psifly. TO/NBbKO MOHATHO, UTO OHA
JIOJDKHA YZIapUTbCS «BOJIb» DPsifia, TO eCTb Kak OyATO K ouepeau mopberaeT
yesI0BeK Y HaThIKaeTCs Ha MOCJ/IeJHero CTOSILEro.

Uro npousouger? KaxeTcs, 4YTO [JO/DKHA CABUHYTbCSI BOEpes BCA
«ouepe/ib» 13 MoHeT. OIHaKO HUYero 1olo00HOro He TIpor3oieT!

Bbl yBUAWTe, UTO OTCKOYMT TOJBKO Camasi MOC/e[HsII MOHeTa, a BCe
OCTa/IbHble OCTAaHYTCS Ha MecTe!

[Touemy Tak mPOUCXOAUT?

Bce MOHeTBI COMPUKACarTCsl, MeKy HUMU HeT MPOME)KYTKOB. 3HAUUT, MPU
yJlape MOHETHI TI0 KpaliHel B psi/ly BO3HUKHET ymnpyras BOJIHa C)KaThsi — OHa
riepeJlacTCsi yepe3 BeCh Psif] U BHITOJIKHET KPaWHIOK) MOHETY.

Ynpyrasi BojiHa B BellleCTBe PaclipoCTpaHsieTcsl, KCTaTH, ropaszio ObiCTpee U
Jydllle, yeM B BO3ZyXe. DTUM CBOMCTBOM BOCII0JIb30BAJICs repoid poMaHa JKrosis
BepHa «IlyreriecTBue K ILeHTPYy 3eM/nd», Korja 3a0myguscs B T10/[3eMHOMU
rerepe.

Morsozioii uenioBeK OKasascs OfWH B ja0WMpUHTe Tiellepbl, OTOMBIINUCH OT
SKceMMU. WM XOTS ero KpWKW ObLTM He CJIBIIIHBI, YAaJ0oCh CBS3aThCS C
TOBapuvlllaM¥, TPWIOKHB yXO K CTEHKe W WCHOJb3yd TOJIY KaMHSI Kak
TPOBOJHUK 3BYyKa!

[Tpu ymape 00 cTeHKYy yrpyras BojiHa OBICTPO TIPOXOAWT HACKBO3b U ee
CJIBIIITHO, €CJTH TIJIOTHO MPWKaThCS C APYToM CTOPOHBI. BbI MokeTe TIornpoboBaTh
TAKOW TIPOCTOM SKCIIEPUMEHT: BCTaTh C OJJHOW CTOPOHBI CT€HbI B KOMHATe, a C
JIPyToii TI0CTaBUTh KOrO-HUOYb U3 CeMbU WU Jpy3ei. Eciu mIoTHO MpyKaTh
yXO K CTeHKe, TO JlaXke JIeTKUM CTYK OyZieT XOpOIIIO CJIBIIIIEH.



49
Oroup N3 KaMHA

JI/isi ombITA HAM MOTPeOyIOTCA: KpeMeHb (ero Jierko HaWTU Ha
yJIWLIe), HAU/TbHUK.

CoBpeMeHHbIe JIIOAM 3HAIOT, UYTO OrOHb MOKHO 3a)KeUb CITUYKOW WM
3@)KUrajkoi. EC/iM cipocuTh, Kak JOObIBa/IM OrOHb HAIIIM MPEeIKH, OOBIIMHCTBO
BCIIOMHUT TIPO J00ObIBaHKe TpeHreM. Ho HUKTO 3Toro cam He rpo6oBai. Mexay
TeM ecTh 0oJsiee TIPOCTOM M HAZEXKHBIM CIIOCO0, KOTOPhIM MOXKET BBIPYUUTH B
TPYJAHYIO MUHYTY.

[To HaIIMM IO/IIM BajisieTcsl OOJIbIIIOe KOJTMUeCTBO KPEMHS, 3TO KaMHHU, OT
KOTOpPBIX TIPH yAape OTKA/bIBAIOTCS UYelIyWKH, TOHKWE TUIAaCTUHKH. Tak
TI0JTyYaeTCsl TIOTOMY, UTO TUVIOTHOCTh KPEMHsI BHYTPHM HEOJUHAKOBA W yaapHas
BOJIHA KaK ObI OTPa)KaeTcst OT CJIOEB U «BBIXOJUT» 00paTHO Ha MOBEpXHOCTh. Ho
JJIST HAaC 3TO He BaXKHO.

Ba)kHO TO, UTO TMpH yJape >Keje30M WM APYTUM KPEMHEM I10 TaKOMY
KaMHIO 13 HETO BBIJIETAIOT CaMble HACTOSIIME Topsiure UCKpbI! VI OT 3THX UCKP
MOYXKHO pa3keub KOCTep.

Haliiute KpeMeHb — OH OOBIYHO CEpPOro, TEMHO-KOPUYHEBOIO IIBETa,
WHOIJIa C DJKeITBIMH TIPOXKHJIKAMH, C TIVIAZAKOH U TBepzod OmecTsiren
TIOBEPXHOCTBIO. ITOMOITe €ro M BBICYIIUTE XOPOIIEHBKO. BO3bMUTE OOBIUHBIM
HaNWIbHUK. JJOKIUTeCh Beuepa U B TEMHOTE y/apbTe — UNPKHUTE — KPEMHEM O
peOpHUCTYI0 TIOBEPXHOCTb HAMWIbHUKA. MOXKHO M HAIUIBHUKOM OBICTpO, C
CHJIOH, TIPOBECTH 110 KPeMHIO. BbI yBUIUTe, KaK U3 KAMHSI BBIJIeTAeT LIe/IbIM CHOI
UCKP!

Kak >xe pazxurajyd kKocrep Haiu rpeakud? OHM Opanu Jo06oi cyxol U
TIOPUCTBI MaTepuas, HalpyUMep XOPOIIO BBLICYIIIEHHYIO I10J/IbIHb. I[1O/IbIHE
o0/1aflaeT rOpbKOBAThIM 3arlaXOM W PacTeT B HAIIUX MO/SIX, 3TO CHHEBAThbIe
MeTe/IoUKA. EC/M BBICYIIMTH TAaKyl0 METE/IOUKY, TO TOMaBIlas Ha Hee HCKpa
Cpa3y 3aCTaB/IsieT BCIBIXHYTh — @ Y)Ke OT Hee MOXKHO T0/PKeUb CYyXHe BEeTOUKH, U
TaK jiasee...

Ec/ii MBI TOCMOTPHMM Ha YCTPOMCTBO COBPEMEHHOM 3a)KMTajIKH, TO YBUUM,
YTO KPYTSIIeecss KOJIeCHKO TIPeZCTaB/sieT CO00M TakoM ke BOT «CBEPHYTHIM B
KOJTbLIO» HalUIbHUUYEK C peOpHUCTOM MOBEPXHOCTHIO, a y/lapsieTcsl OH (UHMpPKaeT)
10 CrelyaTbHOMY Ma/IeHbKOMY KpeMHio! BblieTaroiye MCKpbI I0MaJaroT Ha



(bUTHB, TPONUTAHHBIA OEH3UHOM.

3HauuT, ec/iM Bbl HJeTe B TOXOJ, HAZ0 B3ITb C coboii HebosbIIoN
HaruJbHUUeK U KaMyllleK KpeMHsl. XOpOIlIO TakKe UMeTb TPYT WU (PUTUIbL —
CTOAUTCS KyCOueK BaTbl, CyllleHas TO/biHb, OOyIJieHHas U TOTYyIleHHas
Tpsinouka. Torga, Aake eciu y BaC KOHUATCS CIUYKU U OeH3WH, BbI BCeryia,
I0CTapaBIlNCh, CMOXKeTe pas3BeCcTu KocTep U He rmponajere! Beas oross
TIOMOJKeT COTPeTbCs B X0JIOZ, OTIYTHYTb 3B€per U MPUTOTOBUTH, HAIpHUMep,
TpuUOBbI.

N Hukakoro tpeHus!
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IlapuK-MarHuT

JInist ombITA HAM MOTPedyeTcs: BO3AYIIIHbIN 111apUK.

Eciu y Bac mo pykou ecTb 0OBbIUHBIN HaZ[yBHOMU IIapUK, MOYKHO TPO/ieJiaTh
OUeHb 3aHATHBIM OIMBIT. [I/I1 3TOr0 OMbITa HY)KEeH LIapuK H... rojoBa. BepHee,
BOJIOCHI Ha roioBe. OHU 0/KHBI OBITh XOPOIIIO BHIMBITHI U XOPOIIIO BBICYIIIEHBI.
OTO0 y/easnbHble YCJI0BUSA [JIs1 [IpeBpalljeHys [l1apyuKa B MarHuT.

Bepem 1mapuk u Tpem ero o0 Bosiockl Ha rosioBe! CraparesibHO TpeM,
TOJIMUHYTBI WX MUHYTY. 3aTeM TiofbpachiBaeM ILIAPUK K TIOTOJIKY WU
TIPUCTaBIIsIeM K CTeHKe — U OH IIpuiuIiaer!

Uepe3 HEKOTOpOe BpeMms LIAPUK IIepecTaeT IPUTATMBATHECI K CTeHe WU
TIOTOJKY M nafaet. Torja MOXKHO elile pa3 oTepeTb 00 BOJIOCHI — M CHOBA LLIapHK
npuoOpeTaeT CBOMCTBA MarHWTa, IMpPUYEeM TPUTSATUBAETCS He K JKesle3HbIM
nipegMeTaMm, a K 00bIUHOM CcTeHKe, 11Kady, OKHY.

UTO Ke MPOUCXOAUT B LlIapuKe?

OkasbiBaeTcs, MpyU TPEHUHU O LIEPCTh (a BOJIOCHI U €CTh LIEePCTh) LIAPUK
TepsieT Kakoe-TO KOJIMUeCTBO 3IeKTPOHOB. Kaxabli 3/IeKTpOH  uMeeT
9JIEKTPUUECKUN 3apsi[i, OueHb MajleHbKUM, KOHeuHO. OOBbIYHO 3/1eKTPOHbI
repeTeKkalOT M0 BeLeCTBy TakuM o60pa3oM, 4ToObl NMpUMepHO Be3je Oblia
ofiMHakoBasi mporopius. Eciu rje-to 3/1eKTpoHOB Oosibiiie, oHU OyAyT Teub
TyZa, [[le UX MeHbllle, [I0Ka He ypaBHsAIOTCA. Ho Korga Mbl TpeM O BOJIOCHI
IIIapUK, YaCTb 37IeKTPOHOB «BbIOMBaeT» U3 IlIapuKa, U OH TMpUoOpeTaeT Kak ObI
JedULUT >371eKTPUUeCcKoro 3apsija. A TakoW [e(ULMT >371eKTPOHOB MpUZAeT
1IapUKy CBOKMCTBAa MarHuTa! OH HauvMHaeT NPUTATHUBATHCS K APYTUM TIpeAMeTaM.
Hamnpumep, K IOTOJIKY.

Ho, roBuceB HEKOTOpPOe BpeMsl, IIIapUK «HaOWpaeT» 3/7eKTPOHOB U TepsieT
cBou cBoMcTBa. [lo3TOMYy OH mepecTtaeT MarHUTUTBLCA U Majgaer BHU3. HyxHO
CHOBA €ro IOTePEeTk.

KcTaty, BOMOCHI OT 3TOTO OMbITa BCTAlOT [AbIOOM, KaK y BeAbMbI WU
ucrnyraHHou Komku. Toxxe 3ab6aBHO. [Ijis1 Tex e, Y KOro € Bojocamu rpobsema
(ckakeM, rosioBa NoOpuTa HasbICO), IIAPUK BIIOJIHE MOXKHO IOTE€PeTb O UUCTO
IIePCTSIHYIO TPSMKY WK ofiestyio. DddekT OyzeT TOT xKe, TOBepLTe.
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IIpupydyeHHas MO/IHUS MPAMO B KOMHarTe — U
0e30macHO!

,Z[JIH OI1bITd HAM HOTpEﬁYIOTCH: ABd BO3AYIIHBIX IIdPHKd.

Bce Bugenv MoHUIO.

CTpalllHbI 3/IEKTPUUECKUM pa3ps/ ObeT MpsMO U3 TYUM, CKUTras BCe, BO
YTO TIOTA/IaeT. 3PeJIHIlle 3TO U CTPAILHO, W MPUTIrMBaeT. Mo/HUSA OrNacHa, OHa
ybuBaeT Bce kuBoe. MbI yKe TPOe/IbIBa/IN OIBbIT C IIIAPUKOM M BOJIOCAMH H
TI03TOMY MOYXEM TOHSITh, IOUEMY OHA BO3HUKAET.

Ob6naka Kak Obl «TpyTCsi» JAPYr O Apyra W BbIOMBAIOT ApPyr W3 Apyra
39JIEKTPOHbBI, COBCEM KaK BOJIOCHI U3 IIapyKa. TOMbKO CU/a 3apsiia, KOTOPYIO OHM
npro0OpeTaroT, KosioccanbHa. Koria 3apsija HakarIMBaeTCs CMIIIKOM MHOTO, OH
«BBITEKAET» W YCTPEMJIAeTCA B OMKaHIMi IIpegMeT, B 3eM/II0, B OJMHOKO
CTosiIIlee BLICOKOE JIEPeBO, B NP/, B IOM.

[Tonb3ysACh 3TUM 3HAHHEM, Mbl MOXKEM CO3/]aTh Ma/IEHbKYIO M 0e30I1acHYIo,
TIPUPYUYEHHYIO MOJIHUIO TIPSIMO B fioMe. [ToBepeTe, 3TO COBEPIIIEHHO 0e301acHo.

WTaK, ecii Mbl XOTUM YBH/IETH MOJTHUIO MPSIMO CBOMMH IJIa3aMHu, TO HAJ0
TpojiesiaTh cjefyroiiee. B MoaHON TeMHOTe MOTepPeTh OT/AeIbHO /[Ba IapyKa O
BOJIOCBI, a [TOTOM MOAHECTH APYT K APYyry. MeXKay HUMU MPOCKOUMT CHUHSST UCKPa
c TpeckoM! Mexxly MpOYMM, HallpsDKeHHE B 3TOM UCKPe OrPOMHOE, MOXKET OBITb,
JeCSITKU ThICSY BOJIBT. S He 1rydy. [TpoCcTo TOK TaM oueHb MajieHbKUH, a yOrBaeT
He HampsbkeHue, a TokK. CHHAS HMCKpa — 3TO U €CTh IIOTOK 3/IEKTPOHOB,
TepeCcKaKUBAIOIIMX C IIapvKa Ha IIapHK, KakK Obl peuka, KOTopasi CYIeCTBYeT
TOJIBKO OYeHb KPAaTKUi MHUIr. MojHMS OyJeT CHUHeH, KpacHBOW, HO 0-0-OYeHb
MaJIeHbKOM 1 abCo/IIoTHO Oe30r1acHoi!
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Kak [a/1eKo OT HacC L{eHTP rpo3bI?

bbisla Takas miyTka. MaibuuK CrpalivBaeT Mary: MnouyeMy Mbl CHaudasa
BU/IUM MOJTHHUIO, a y>Ke TIOTOM CJIbIIIKM 3BYK? [lama oTBeyaeT: 3TO MOTOMY 4UTO
r/71a3a HaxOJSATCS BOepeu yiieun!

Koneuno, 310 mytka. Ha camoMm fiesie Tak BCe TIPOMCXOAMUT BOT IOYEMY.
CBeT «0EXUT» MO BO3AYyXy C HEBEPOSTHON CKOPOCTBIO, OKOJIO TPEXCOT ThICSY
KWIOMEeTpPOB B CeKyHJy. PaccTosHue B TpU KWOMeTpa OH MpOJeTaeT 3a OJHY
JIeCITUTBICIYHYIO CEKYH/IbI, TO €CThb ITOYTH MIHOBEHHO. MOHUS yJapsieT, U Mbl
MpaKTUUYeCKY Cpa3y BUJUM CBET.

3ByK ’Ke «TaluUTCs» I0 CPaBHEHWIO CO CBETOM Y)KacHO MejjeHHO. OH
MO/I3eT CO CKOPOCTBIO KAaKMX-TO TPUCTa TPUJLaTh METPOB B CeKyHAy. To ecTb
pPacCTOsTHUE B TPU KUJIOMETpPa OH Oy/IeT MOI3TH TIOUTH JIeBSITh CEeKyH!

TakuM 00pa3oM, eC/u Mbl YBH/IE/H BCITBIIIKY MOJHWH BO BpPeMS TPO3HI,
HAaJ/I0 Cpa3y >ke HauaTb OTCUUTHIBATh CEKYH/bl ([0 CEKyHOMepy WA TPOCTO
CTIOKOMHO CUWTasi «O[IUH, [iBa, TPU, YeThbipe»). [IoTOM — Kak TOJIbKO YCJIbIIIaIu
3ByK Tpoma — TipeKpaiijaeM cuuTatb. VI BOT mpocTasi (opmysa: KOIUMUeCTBO
CeKYyH/, ZIe/luM Ha TPU U MoJiyyaeM MPUMEPHO PAaCcCTOSSHWE /10 MOJIHUM, WU [0
LleHTpa rpo3bl. Tpu CeKyH/bl — KWJIOMETp; LIeCTb CEeKYHJ — [IBa KUJIOMETpa;
JIeBSITb CEKYH/l — TPYU KWJIOMETPA; JBeHa/1[aTb CeKYH/l — YeTbIpe KUIOMeTpa... U
Tak Jasnee.

Kaxx/ible HOBbIE TPU CEKYH/IbI []al0T ellle OJWH KUJIOMETp paccTosiHus. Bce
rpocro!

Kcraty, ot ConHila /10 Hac cBeT AoberaeT MpUMepHO 3a BOCEMb MUHYT. To
ecTb Mbl BUuM CoJlHIle TaKUM, KaKMM OHO OBI/IO 11e/TbIX BOCEMb MHUHYT Ha3aj!
Mano kto 06 3TOM 3amymbiBaeTcs. Ho 3T0 Tak. A BOT OT Gmpkaiiiiiedd K Ham
3Be3/lbl CBET JIETUT a)K Lie/IbIX 4YeThbipe roja. MOXHO MPUMEpPHO MOCYMTATh,
CKOJIbKO 3TO Oy/IeT B KUIOMeTpax.

B oHOV MUHYTe 1IeCTb/IeCsAT CeKYH/. B oJHOM uace — meCTbAeCAT MUHYT,
TO ecTb 60 X 60 = 3600 cexkyHa. B cytkax 24 yaca, To ectb 3600 x 24 = 86 400
cekyHa. B romy 365 guen, To ectb 86 400 x 365 = 31 536 000 cekyH.
YMHOXaeM Ha yeTwipe roza, ronaydyaem 126 144 000 cekyH[ B ueTbIpex rojax.
JTO CTO [ABaALaTh LIECTb MWIJIMOHOB CTO COPOK UeTbIpe ThICSUYM CEKyH/[. 3a
KOKAYH0 CEKyH/ly CBET IpOoJieTaeT TPUCTA ThICSY KUIOMETPOB. [lepeMHOXaeM
126 144 000 x 300 000 u monyuaem 37 843 200 000 000 wiv TpuALuaTh CeMb



OWUITMOHOB BOCEMbCOT COPOK TPU MWITMAp/ia ABECTH MUJUVINOHOB KU/IOMETPOB!

[ToHATHO Temnepb, MOYEMY yuyeHble [Jis 3Be3[AHbIX PACCTOSTHAUU WU3MEpPSIFOT
BpeMsi He B KW/IOMETpaX, a B CBETOBBIX rojilax. Y{oOHee CKa3aTh «4YeThbIpe
CBETOBBIX I'OZla», WK TO PacCTOAHWe, KOTOpOe CBeT IpoJjieTaeT 3a YeThbIpe roja,
yeM BbIFOBapvBaTb TaKOe OrPOMHOe UMC/I0. A Belb eCTb 3Be3[bl, OT KOTOPbIX
CBeT JIETUT CTOJIETUSIMU !
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JlapTC U3 UroJIKU

Jlnsi onbITA HAM MOTPedyeTCsA: HUTKA C UTOJTKOM.

OTO CTapUHHBIM OIBIT, €ro MPUAYyMaId TOUYTH J[Ba CTO/IeTHs1 Ha3az. Ho oH
JIOBOJIbHO 3a0aBHBIM, M MbI [IOCTAPAEMCs €T0 MpO/[e/1aTh.

Ecimu Mbl morpoOyeM OpOCHUTb HrOJIKy TakK, UYTOObI OHAa BOTKHY/IACh,
HarmpyMep, B [IePeBIHHYIO CTeHY, TO BpsAJ JIA UTO IOAyuuTcs. Kronka
KYBBIDKAeTCsl B BO3[lyXe, U paCCUUTaTh TaK, UTOObI OHA BOTKHY/IACh KOHUHKOM,
He y/IacTCs HU 3a UTo.

Bo3bMeM HUTOUKY, BAEHEM €e B WIOJIKY, OCTaBUM JOCTaTOYHO JJIUHHbBIN
XBOCTHK (CAHTUMETPOB JiecsiTh). Ecu Terepb OPOCUTD UT0JIKY, OHA TOJIETUT KaK
JOPOTHK (WM [JapTC, UTO MO-aHIVIMHACKKA KaK pa3 U O3HauyaeT «ApPOTHUK»). U
BOTKHETCSI B JIEPEBO WU TO/YIIIEUKY.

[ToueMy >Xe C XBOCTOM WIOJIKa JIETUT IMPSMO U BThIKAeTCs, a 0e3 XBOCTa —
HUKAaK?

Ha camom fiefie 3Ty 3a/iauy pelliajv HallW JajieKue TIPeIKH, KOTOphbIe
n300penu nyk. Mano 6bUI0 M300pecTH /yK, Haflo OBLIO ellle CKOHCTPYHWPOBATh
crpeny. Bce Buenu CTpely W 3HAIOT, UTO Ha T[epeJHEM KOHIle y Hee
3a0CTPEHHBIM HAKOHEUHMK, a C3a/Id — oriepeHue. [1ephlllKy OT MITHL] BCTAB/ISIIA B
00CTpyTraHHY¥O MajouKy. [yis yero?

OKa3bIBaeTCsl, IMEHHO XBOCT, WJIH OIEepPeHHe, TIOMOTaeT CTPejie COXPaHATh
B BO3/IyXe CBOE TOJIO’KeHHEe W He KYBBIPKAaThbCsl. BOT uTo mpoucxoaut. LleHTp
TSDKeCTU CTpe/ibl HAaXOAMTCS TIPUMEPHO TocepeauHe. 3aKOHbI (DU3MKU TAKOBBI,
YTO TpeJMeThl OOBIYHO KYBBIPKAIOTCSI BOKPYT LIEHTPa TSDKECTH, €C/Id HUKAKHe
Jpyrye Cubl He TPOTUBOAEHCTBYIOT 3TOMY. 3HAUMT, HAJO CO37IaTh eIlle OAHY
culy, KoTopas Obl Melllala CTpejie KyBBIPKaTbCsA. UTO MOXKET OKa3bIBaThb
BO3/IeliCTBHe Ha CTpesty B Tiofiete? Bo3ayx!

Ec/u MbI clielaeM y CTpesibl MYIIHMCTOe ONepeHHe, TO BO3AyX, o0TeKas H
TIOUTH He 3a7ieBasi TVIaJKUl JIePeBSHHBIN CTBOJ, OyleT «yaapsATh» B IMYLIHUCTBIN
XBOCT. VM ecnu cTpena HauyHeT KyBBIPKAThCs, €€ 3aJHUH KOHel] OyzeT
TIPUIIOAHUMATBCS WM OIYCKaTbCd W «IIOACTAB/IATLCS» TIOf IIOTOK BO3AyXa.
BcTpeuHblii TIOTOK BO3/yXa OyZeT YCU/IEHHO JJaBUTh Ha XBOCT M «BO3BpalllaTh»
XBOCT HazaJ|. TakuM o0Opa3oM, Ha CTpely BCe BpeMs JeHCTByeT Haberaromjui
TIOTOK, PEery/JMpysl ee TMOJKeHHe B TMPOCTpaHCTBe. TOT LIEHTP, Ha KOTOPBIM



CUbHee BCero JaBUT MOTOK BO3/yXa, Ha3bIBaeTCs LIeHTPOM a3pOo/IMHaMUYeCKOTO
(BO3AyIIIHOTO) AAB/IE€HUS.

TakuM ob6pa3om, uToOBI JeTsias CTpejia He KyBbIpKajach, Hajo, UTOObI
L[eHTP a’3pOJMHaMUUeCKOrOo /laB/ieHUs] HaXOAWICS Mo3aZiu 1jeHTpa TsbkecTu. Bor
Y Bce. A Hallla UTOJIKa C HUTKOW — 3TO TPOCTO YMeHbIlIeHHasi MOJie/lb CTpeJibl.
HuTka urpaet poJib orepeHusl.

Kcrary, Terepb Bbl JIeTKO CaMU OTBETUTE Ha BOMPOC, 3aueM y BO3/YIIHbIX
3MeeB [le/Ial0T XBOCTHI.

Ila uToOBI OHM He KyBBIPKaIMCh B BO3ayxe!
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Kak HaTH [eHTP TSKeCTH

Jlns onbiTa HAaM NoTpedyeTcs: 0OBLIKHOBEHHasI TajKa.

Mpbl yKe 3HaeM IpaBWUJIO: uTOOBI CTAaOWUIM3UPOBAaTh, BBLIPOBHATH IOJET
rpeiMeTa, HaJi0, UTOObI €ro I[eHTP a’pOJWHAMUUECKOTO AAB/I€HUsS HaXOHUJICS
€341y 1jeHTpa TsbkecTh. Ho Kak ObICTPO HAMTH LIEHTP TSDKECTH Y TIaJKH, CTPEeJIbI?
st 3TOTO CyI11eCTByeT OYeHb MPOCTOW U CTaPUHHBIA METO/I.

PaccTaBbTe PYKH M TIOJIOXKUTE TIa/Ky, Hal[pUMeP OT I1BaOpbI, Ha BBITSHYThIE
yKa3arelbHble Maiblibl. EJUHCTBEHHOE YyCIOBMe — TiajKa [IO/DKHA OBITh
JIOCTaTOYHO M1afIkou. Terepb HauHWTE MeAJIEHHO CABUraTh Manblipl. IlycThb
TaJika MpOCTO JIEXKUT Ha MasibliaX, He HaJl0 ee HUUeM MpUep>K1UBarh.

Baiwm nasbLibl COeIUHATCS TOYHO MO/, LIEHTPOM TSDKECTU MajKu!

[TouemMy Tak mPOUCXOAUT?

Bce oueHp mpocTo. 37ech paboTaeT 3aKOH, CBS3aHHBIM C CHIOH TpeHWUS.
Korga oguH mpeamet (Tanka) TPeTCs O Tiajell, TO cuia TeM Oofbliie, yem
Gonblie gaBnenue. To eCTb TsDKesast Maska Gy/IeT ABUraThCs ¢ GOJIBIINAM TPYLOM,
yeM Jierkasi. Ml Bce 3HaeM, UTO TsDKesbld 1IKad 1Mo TapKeTy ABUTaTh TSHKeJOo, a
JIETKWH CKOJIb3UT J1eTKO. KakeTcs, 3T0 OueBH/IHO.

Tak BOT, KOrJjJa Mbl HauMHaeM CABWUraThb Majblibl, OAWH W3 Ta/bleB
CABUTAETCS UyTh OMKe K LIEHTPY TSDKeCTH manku. [lo3ToMy faB/ieHure Ha 3TOT
rajer] yBeJduMBaeTcs (Ha HeM KakK Obl JIXKUT OOMbIINNA KYCOK IajJKU H,
COOTBETCTBEHHO, Oonee TspKenbiil). Benb Bech Bec pacrpefienisieTcsi Ha [Ba
rasbLa.

Pa3 Tak, To 4 Bo3pacTaeT cuja TpeHus. [laska HaUMHAeT «TOPMO3UTH» 00
5TOT mnasel. Temepb y)Ke CKOJB3UT JpYyroul IMasnel; ¥, B CBOK Ouyepe/p,
nipuiBUraeTcst 6/mke K 1ieHTpy Tsbkectu. Cpa3y BO3pacTaroT JjaBleHue U Chja

TpeHud — MW YyXKe 3TOT IIdjiel] «TOPMO3HUT», d HdUMHAET IIepeIBHUrdTbCsAa
CJ'IE,Z[Y}OH_{I/II\;I I1aJien. N Tak I[TIOCTEeIIeHHO, IIal’' 34 IIdrom, oba IMajiblla
IMOTUXOHEUKY MMpUuaABUIdAIOTCA K LHEeHTpYy TSDKeCTHU! Bot TdKas

CAMOHACTpauBaOLladaACsd CUCTeMd, i€ PeryjiaTopoM BLICTYIIAIOT CHJId TPEHHUA U
CHJla TsXKeCTH.
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IToueMy 3Be3/bl MepLIAIOT, a IJ/IAHETHI — HeT?

Ecmu nocMoTpeTh Ha HOUHOe He0O, BbleXaB TMOAAJIbIle OT OCBEIeHHbIX
MeCT, — CKakeM, Ha Jlaue WIA B I0XOJe, — TO Mbl YBUJAUM ThICSUU U ThHICAYU
TriepesiMBarolInXcs 38e3/. OHU TO BCIILIXUBAKOT I0sIpUe, TO TYCKHEIOT.

[Touemy Tak poOUCXOAUT?

OTBeT Ha 3TOT BOMNPOC TMOHSAJI MOM Ilaria ¥ pacckasan mHe. Bo Bcex
KHIDKKaX /IaeTCsl Takoe 0ObsCHEeHUe: TyUM OT 3Be3l POXOAST uepe3 BO3AYIIIHbIE
ciou artMocdepnl Tepes TeM, Kak MOMacTb K HaM B r/asa. [loCKO/bKY
arMoc(epHble C/IOM [JBWXKYTCS, WMEIOT pa3Hyl TeMIlepaTypy, ILJIOTHOCTD,
TIPO3pPayHOCTb, JTYUM OT 3Be3[] MPOXOAST TO Oojiee SIpKUMU, TO Oosiee TyCK/IbIMU —
Y 3Be3/ibl MepLiatoT.

OT0 00BsicHeHWe ObUIO Obl TIPAaBWIbHBIM, ec/id Obl He OFHO «HO». Ha
HebeCHOM CBOjle TIOMUMO 3Be3]] eCTh ellle U TulaHeThl: Mapc, Benepa, FOnurep,
CarypH. OHU BU/JIHBI HEBOODY)KEHHbIM T71a30M, TO eCTb 0e3 OWHOK/IA U
1o/;30pHOM TpyORI. Tak BOT, ryiaHeTsl HE Mepijator.

Ho kak ke Tak! Bejp jiyun OT IUIaHeT [JOJDKHBI IIPOXOJUTH TOUHO TakK JKe
yepe3 Takue >Ke C/I0U, TaK )K€ OTK/IOHSTbCS, TepsiTh U MpUobpeTaTh SIPKOCTh...
Ho sTOro He rnpoucxosur.

3HauuT, 0011IeNPUHSITOe 0ObsICHEeHNe HEBEPHO.

YroObl TIOHATb, B YeM /[eJi0, HaZl0 BBIICHUTb, YeM C TOUKU 3peHUs
Hab/ro/iaTe sl OT/IMYAKOTCS TlaHeTa U 3Be3za. OKa3bIBaeTcs, UTO 3Be3/la BCerya,
Jlake B CaMbIi CU/IbHBIM Ha IJIaHeTe TeJIeCKOIl BU/JHA KaK TOUKa. A TjlaHeTa
BU/JHA KaK [WCK, KPYT, TSTHBIIIKO, OyATO MasjieHbKasi JiyHa WU COJIHIIE.
KoHeuHo, r1a3amMu 6e3 OMHOKJ/ISL 3TOT AWUCK He OTJIMUKThL OT 3Be3/ibl, HO TeM He
MeHee 3TO oT/IMuKe ectb. Ho Haila atMocdepa He coBceM mpo3padHa. B Bo3ayxe
I/IaBaeT IbLIb, IPA3b, MeJKUe YacTUlibl. IIpuuMHbI 3TOMYy pasHble, Hanpumep
v3Bep)KeHHe By/KaHOB. Korza B3pbiBaeTCsi KPYIIHBIM BY/KaH, OH BblIOpachiBaeT
BBICOKO B arMoc(epy OTrpOMHOEe KOJIMUeCTBO MeJIKOW BYJIKAHWUUECKOW TMbUIH,
TIpuyYeM MOXKeT JjaXke yracThb TeMIlepaTypa Ha Bceit 3emiie!

Tak BOT, TIbIJTMHKA cama 110 cebe oueHb MaJsieHbKasi U JieTaeT BBICOKO B Hele,
MOyKeT ObITh Ha BbICOTe HEeCKOJLKUX KUIoMeTpoB. OHa MOUTU HUUETO He MOXKeT
3ac/oHUTh coboii. Ho moCKoMbKy 3Be3fa — 3TO ToukKa AJisi Habmrojarens Ha
3emsie, KOrja IbUIMHKA IepeceKaeT Jyu 3Be3/bl, OHa Ha MICHOBeHUe 3aC/IOHsSeT
9TOT JIyY, U 3Be3/a «MUTaeT».



A OT mnjaHeThl MbUIMHKA HE MOXET IeperopofuTb BeChb ee JIyd CBeTa,
MIOTOMY UTO TIJIaHeTa — 9TO KPY)KOK Ha Hebe, ¥ TMBIIMHKA TOJLKO TTOKAXKeTCSI
MaJiIeHbKHM TISITHBILIKOM Ha (hOHe 3TOro Kpy»Kka!

Ckopee Bcero, UMEHHO MMO3TOMY 3Be3/ibl MEPLIAIOT, a MJIaHEThI — HEeT.

Kako¥ Ba)KHBIM BBIBOJ, MOXKHO M3 3TOro cAenarb? UeM Oomee 3arpsisHeHa
atMocdepa, TemM CWibHee MeplLialOT  3Be3lbl. MOXHO  OIpefesisTh
3arpsi3HeHHOCTb aTMocdepbl TpsaMo ¢ 3emyu! Takum o6pa3om, MoOHUMaHUe
pas3/iuuusi MeKJy 3Be3/laMM M TJlaHeTaMu TTOMOraeT C/e[uTb 3a 3KOJ0Theur
Halllel MIaHeTHhl.



56
MO0XKHO /I CMIAYKOH 3aKPbIThH 3Be3y?

Jinsi ombITAa HAM MOTPedyeTcA: CrIMUKa.

Pa3 y>X Mbl 3aroBOpW/IM TPO 3Be3/bl, BCIOMHUM JIOBOJIbHO CTaphbli, HO
OUeHb 3aHSITHBIM OMBIT. B TeMHYI0 HOUb, Korjla HEOO SICHOe M XOPOIIO BUIHBI
3Be3/Ibl, BbIMANTE Ha 0a/IKOH WM YL Y TIOCMOTPHUTE Ha OJHY U3 CaMbIX SPKUX
3Be3/. Kak MblI y)xe 3HaeMm, 3Be3zia AJisi HabOmwofarens Bcerjja OyzieT BUIHETHCS
KaK TOuKa. Mbl Tak)Ke 3HaeM, UTO Ma/ieHbKasl TbUIMHKA, [/IaBalolllasi B BEPXHUX
cnosix aTMocdepbl, MOXKeT TIepeKpbITh JIyU OT 3Be3/bl.

Ho 3T0 ec/siM mbUIMHKA HAaXOAWUTCS OUeHb [1ajIeKO0, Ha PaCcCTOSIHUM B COTHU
MEeTPOB WJIM KUJIOMETPOB OT Hab/moziaTesisi. A BOT MOXKHO JIU TIEPEKPBITh JIyU OT
3Be3/1bl, CKaXKeM, CITUYEUHOW FOJIOBKOU?

KakeTcsi, UTO criMueyHasi TO/I0BKa JJOCTAaTOYHO OOJIbIIast U €C/TH TTOCTaBUTh
ee repe/ I71a30M, TO OHa 3aKpOeT CBeT OT 3Be3/bl.

[ToripoOytiTe! 3akpoiiTe OAWH TI7a3, a JPYyrMM IOCMOTDUTE Ha 3Be3fy
«yepe3 CIIAUKY».

Oka3biBaeTcsl, CriiuKa CTaHOBUTCS OyaTo Obl mpo3pauHoii! CBeT OT 3Be3/bl
BCe paBHO OyzeT sicHo BujeH! Uto ke 3To mosmydaetcsi? Vnu HerpaBza, uTo
TNbLJIMHKA 3aKPbIBAeT CBET, U/H. ..

OO6mbsicHeHMe 3/1eCb 0UeHb MPOCToe. Bee zieio 1efiCTBUTENbHO B PaCCTOSTHUU
710 00beKTa, KOTOPBIM MepeKpbIBaeT X0/, Ayuel. [TblTHHKA, XOTh U MajleHbKasi, HO
«TeHb» OT Hee, TIPOU/isi COTHU METPOB W/ KW/IOMETPbI, CTAHOBUTCS [JOCTAaTOYHO
OOMBIIMM TIATHOM, UTOOBI TMEepPeKpBITh 3pAauoK I7a3a. A BOT TOJIOBKA CITUYKH
MeHbIIIe TI0 pa3Mepy, YeM pacCllUpPUBIIMKACS B TEMHOTe 3padyok. M XOTs1 rojioBKa
CIIMYKU Y 3aKPbIBAeT YaCTh CBeTa OT 3Be3/bl, 3pauOK «IlIKUpe» U BCe PaBHO JIOBUT
yacThb Jiyuer. Jlyuu TOMpOCTy MPOXOAST MAMO CITUUKM W MOMNaZAaroT B IJ1a3 BCE
paBHO!

BoT ecsi OBl CIUUKY TMOAHSTH BBICOKO B aTtMocdepy, oHa Obl 3aKpblia
coboii 3Be3ay!
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Kak /e/1aloT AparoneHHoCTH

,Z[JIH OIIbITAd HaM HOTPEGYIOTCH: CTeK/ISHHas 6aHKa, ropsayad
BOA4, COJIb, CaXadp.

OpuH 13 WHTepeCHEeMIINX OMbITOB, KOTOPbIM MOKHO CJeJaTh J0Ma, — 3TO
BbIpalllUBaHWe KpUCTA//IOB. Eciu Bbl udTaeTe 3Ty KHWTY IO TOPSIAKY, TO
TIOMHUTE, YTO MbI Y)Ke BbIpalliMBa/M KpPUCTa/bl Ha oMy (ombiT 26). Celuac
TIOBTOPHM Halll OITbIT, HEMHOT'O BU/JOM3MEHUB €ro.

Urto Takoe Kpucrtawibl? KpucTamibl — 3TO OUeHb UHTEpPECHOEe COCTOsIHUe
BellleCTBa. BeljecTBo MOXXeT HaXOAUTBHCS B YETbIPEX OCHOBHBIX COCTOSIHUSIX —
YKUJIKOM, TBepJioM, ObITb Ta3oM U ellle Ta3mMoil. Ho eciu BelriecTBo TBep/oe,
yaire BCero OHO HaXOAUTCS B «HEYIOPSiZJ0YEHHOM» COCTOSIHUW, BHYTPU MeJIKHe
YaCTHUI[bI, U3 KOTOPBIX 3TO BEI[eCTBO COCTOUT, KakK ObI CJIeTIeHbI TIPOCTO KOMOM,
Koe-Kak, 6e3 BCSKOro TopsifiKa.

Ho ObiBaeT, uTO TBep/ioe BeIeCTBO BHYTPU IOCTPOEHO Kak XOpolllee
3jlaHMe — KUPNMYMK K KUPNUUMKY. Torma yke rmomydaeTcss Kpucraul. Bor,
HarpuMep, 00bIKHOBEeHHasl MoBapeHHasi coib. OHa BHYTPU COCTOUT W3 Ma-a-a-
anieHbKUX KyOukoB. Kaxkzipiii KyOUK TTOCTpOeH M3 aTOMOB XJiopa (J0OBUTHIH Ta3)
Y HaTpus (3TO MeTasll, KOTOPbIM MOKeT TOpeTh JjaXe B BOZe). A BMeCTe, eC/Ih UX
TI0C/IeZIOBaTe/IbHO CJIOKUTB, MOJTydaeTcs: 00bIYHasi COJb. X/I0p — HAaTpUi — XJI0p
— HaTPUM — XJIOp — HAaTPHHU... HY U TaK Jasee.

MHTepecHO, UTO TiepBble KPUCTAJIIbI UCC/IeIOBaIM TaK: Opaiy KpUCTail u
6unu 1o Hemy wMosoTKoM. OH pa30buBajsicsi Ha MHOXECTBO MaJleHbKUX
KPUCTa/IJIOB TakoW >ke (POpMbI, KaK M TepBOHAua/bHbINA, OOJBIION KpUCTasll.
[Tocne 3TOr0 yueHbIM MpHILJIa B TOJIOBY MBIC/Ib, YTO BHYTPU BCe KPUCTA/IbI
TIOBTOPSIFOT CBOIO BHEIHIOKO (opMy U 3Ta (opma CBsi3aHa CO CTPOEHUEM
KpHUCTaslyla U3 aroMoB! JTa Jjorajika okasanach BepHou. Bot Tak-To!

Hake Korja KpUCTA/UTbl BBIPDACTAIOT OueHb OOJBIIMMH, OHU COXPaHSIOT
dbopMy Tex MasieHbKUX «KyOUKOB» WU APYTUX (PUTYPOK, HarlpuMep MHUPaMU/IOK,
Y3 KOTOpbIX OHM cocTosAT. [louTm BCe [JparoLeHHble KaMHU SIBJISIFOTCS
Kpuctaiiamu. Ho mMbl He OyzieM BbIpall[iBaTh JparoljeHHble KaMHH, [Jis 3TOTO
HY’)KHa Crieljya/ibHas anraparypa, Mbl BBIDACTUM KPUCTAJLT COJIH.

Ins 3TOro moHago0uTCsi 00bIUHasi CTeK/ssHHAs 0aHOUKa, ropsiuasi Bojja U
conmb! Hasmbem ropsiueif BoAbl B 0aHOUKY W CTaHeM /100aBISTh COMU YaMHOMU



JIO)KKOM, TLaTe/IbHO pa3MellrBas 0CaZloK Ha JHe. Yepe3 HEKOTOpoe BpeMsl COJib
repecTaHeT PacTBOPSTbCsA. [lo6aBUM ellle HEMHOTO COJiM, UTOOBI MOMYYUIICS
TepeHachIll|eHHbI, TO eCTb OuYeHb CWIbHBIM, pacTBOp comu. W mocraBum
6aHOuUKy Ha ToJOKOHHUK. Bce! Huuero Gosibitie fieiath He HY»KHO. Hazio TO/IBKO
JKIAaTh.

[TpoiifeT HECKONBKO /HeMW, HeJesist, MOXKeT ObITh, UyTh OoJibilie. KaxabIii
JeHb Mbl OyZeM CMOTpeTh, Kak oOpa3yeTcsi CHauaja KOpKa W3 COJiM, TIOTOM
BBITA/IaeT 0Ca/I0K, IOTOM MOSIB/SIFOTCS O0J1ee KPyIHbIe KPUCTAJIIbI.

B KOHLIe KOHLIOB, KOIJja MCIIAPUTCA BCS BOJA, MBI IOJyYUM MaJIeHbKYO
COJISTHYIO TIyCTBIHIO, T7le BCe TOPBI U XO/IMBI Oy/IyT CTPOro KyOukamu!

Eciu Mbl monpoOyeM OTKOJIOTh KyCOUeK COJIM OT Hallleid KpUCTaslinueCKOU
TIyCTBIHU, OH OTKOJIeTCSI KyOMKOM UM KyCOUYKOM, COCTaB/IeHHbIM U3 KYOUKOB.

Tak, 6e3 BCAKMX MUKDOCKOIIOB, MbI YBUJUM, UTO COJib COCTOUT W3
KyOHueCcKrx KpUCTasioB!

MO)XHO yCIOXXHWTH OMNBIT. Bo3bMeM M pacTBOpUMM B ropsiuerd BoJe COJib
BMeCTe C caxapoM. byzem KiaCTb JI0OKKY CO/MM, JIOXKKY Caxapa, JIOKKY COJIH,
JIOXKKY caxapa... [lanblie, mocjie TOro Kak BOJa HWCIAPUTCS, HaKOBBIpsieM
TIOJTYUMBIINXCST KPUCTA/UIOB M TMOMpPoOyeM WX Ha BKYC. $I3bIK OTKaXKeTcCs
BOCTIPUHMMATh TaKOU BKYC — OyZieT HeloHSITHO, COJIb 3TO WX caxap!

Eme ycioxxauM onbIT. CziesiaeM ropsiuuii IepeHachIeHHbIM PaCTBOP COJIU.
V3 npegpiaylLero onbita ¢ KpUCTa//IM3aliier Co/M BBIKOBBIDHEM KyCOUeK COJU
TIOKpyTIHee, OOBSDKEM ero HUTOYKOM U OMyCTHUM B PacTBOP, KOTZIa OH OCThIHET.
IIycTb KpUCTa/VIMK COJIA BUCUT B COJIEHOM pacTBOpe, MOKa TOT WCIapsieTcs.
Yepe3 HECKOIBKO JHEHW Mbl YBUJMM, UYTO KPUCTA/JIMK Hayan pactu! MokHO
TIOJTYUUTh [TOBOJIbHO OOJIBIIION KYCOK KPUCTA/JTUUEeCKON COJIM TaKUM TMPOCTHIM
MeTOZ,0M.

Terepp yXe MOXHO TOHAITb, KakK [e/lal0T WCKYCCTBEHHbIe [paroLieHHbIe
KaMHU, HarnpuMep pyOuHBL. PacriaBiasitoT TpMd  OTPOMHOM  TemriepaType
BeIIeCTBO, M3 KOTOPOTO COCTOUT PyOUWH. 3aTeM OepyT KPUCTa//IMK pyOWHA U
JIOTParyvBaroTCs 10 MOBEPXHOCTU pacIijiaB/ieHHOW MacChl pyOMHOBOTO BellleCTBa.
KoHeuHo, 3TO AenaroT He pyKaMy, a CrieljuajbHbIMU MallluHaMU, TIPU BbICOKUX
TeMreparypax W [JaBjeHuUd. ATOMBI M3 Bell[eCTBa HAUMHAKOT «IIPUJIUIATE» K
KPUCTA/IJTUKY, Ha/ICTpauBasi ero, Kak pocC y Hac Kycouek cosu. PyOuH HauvHaeT
pactu. [Ipy 3TOM ero oueHb MeJ/IEHHO TTIOAHUMAIOT U3 PaCIl/IaB/IeHHOM MacChl, U
CHU3Yy OH Bce mpojo/mkaeT pactu! Takum oOpa3om yepe3 HEKOTOpOe BpeMsi U3
MacChl BBITATMBAeTCsl pPyOMHOBBIN CTO/IOMK. 3aTeM ero OCTY’KaroT, PeXyT Ha
OT[le/IbHbIe [IparoLjeHHble KaMYILIKA U UCIIO/b3YIOT B Pas3/IMYHbIX MeXaHU3Max
VIV [|paroLieHHbIX YKpalleHnsX.

[TockonbKy pyOWH OueHb TBep/bli U TIa/IKUA, U3 Hero fiesiatoT, HarpuMep,



OTIOpHI /11 MassSTHUKOB B MeXaHMUeCKUX yacax. Ec/yi Bbl TOCMOTPUTE Ha Yachl,
Ha MHOTHX HAalKMCaHO «CeMHa/llaTb KaMHel» WIW «OAWUHHAALIAaTh KaMHel». Bot
9TU-TO «KaMHH» M eCTb PyOMHOBBIE KPUCTAJLIbI, U3 KOTOPBIX /Ie/Ial0T OTOPHI /1JIs
ocelt. [IBKyll[ecss YaCcTU B yacax TPYTCS O PyOWH, HO He CTUpAIOT ero W He
TPaTST C/IUILIKOM MHOTO SHEepPrUuM Ha TpeHue. Tak AparoljeHHOCTH CIy)KaT B
MexaHHU3Max.
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Komnus MOHeTHI 3a AB€ MHHYTbI

Jlnisi onbITA HAM MOTPEOYITCSA: MOHETKH, (OJIbra, Kiei.

Y moboro u3 Hac eCTh BO3MO)KHOCTH /IOCTaTh HECKOJBKO MEeJKHUX MOHET.
Ecm Mbl TIOCMOTPUM Ha MOHETY, Y Hee BCerZia eCThb «/IHIIeBasi» CTOPOHA M
«obparHasi» cTopoHa. OObIUHO UX HA3bIBAIOT «Ope/i» U «pelllka». [0BOpsT, uTo
3TM Ha3BaHWsS TIPOU3OIIM TIOTOMY, UTO Ha OJHOW CTOpPOHe Bcerja ObUT
n3obpaxeH repd Poccum — open. A Ha Apyrodi — pelietka (Ha CTapUHHBIX
MOHEeTax).

Terepsb e opjla MOXKHO YBH/IeTb, a peIeTKH HeT. BMecTo Hee OBIBArOT
pa3Hble N300pa)keHus], 0COOEHHO Ha FOOMIeHBIX MOHETaX.

MHTEpeCcHO, MOKHO JIM C/le/laTh KOTIMI0 MOHETHI 3a Tlapy MUHYT?

MBI BOCHO/MB3yeMCs TakKuM (HU3UUECKUM CBOMCTBOM MaTepHasioB, Kak
TUIAaCTUYHOCTh. Pa3Hble BellecTBa 00/71a/Ial0T Pa3HOM IJIACTUYHOCTBIO. JTO
CrocoOHOCTh Marepuana W3MeHSTb CBOIO (OpMy U He «pBaThbCs» Ha YaCTH.
[TOHSITHO, UTO TJIACTU/IMH — OYeHb TIJIACTUYHBIN (fla’ke Ha3BaHUE TIPOUCXOJUT OT
3TOTO JKe C/I0Ba). A BOT KaMeHb — He TIaCTUYHBIN. [T0MbITaellbCst €r0 «CMSITh» —
B JIyUIlleM C/Ty4ae OH PacKOJIeTCs. . .

MeTautel Oo/iee TUIACTUYHBI, UeM MHOTHE JIDyTHe MaTepuasbl. Haripumep,
MeZlb OUeHb IJIaCTUYHA, ee MO)KHO KOBaTh, MsiTh, cru0arh. Kcratu, uToObI Mezib
cleflaTh HY OYeHb TUIACTUYHOW, ee Ha/ll0 HAaKaJUTh B ITlaMeHW (KOCTpa,
HarpuMep), a TIOTOM, HAarpeTyl /IOKpacHa, CyHYTb B BoAy. Torjja ee MOKHO
CWIBHO MSITh, PaCTATHBaTh, KOBaThb — M OHA He TPECHET.

ATIOMUHUM MeHee TJIaCTUYHBIM, YeM Me/lb, HO, eC/Id ero pacIUIIoIIUTh B
OYeHb TOHKYIO IUIEHKY, (o/ibry, OH OyzeT A0CTaTOuHO XOpOIIO TPHUHUMATh
mobyro ¢hopMy. Y alFOMUHUS CTh ellje OFHO XOpoIllee CBOWCTBO: OH He siIOBUT
U He OKUC/seTcs (He pkaBeeT). VIMEHHO 1M03TOMY (OJBTY /IJIsi 3aBOpauMBaHUS
TIPOJIYKTOB [I€/Ial0T U3 aJTFOMUHUSL.

Bo3bpMeM ke Kycouek (hosbru, MoJoKUM Ha MOHETKY U pasr/ia[iM CBEPXY
HOT'TeM WM TYTbIM KapaHzaiioM. Hazio To/IbKO fiesiaTh 3TO aKKypaTHO, UTOObI He
nopBatb (osiery. Mbl yBUAUM, UTO atfOMUHUEBass ¢ojbra TMpHHsaa (GopMmy
MOHETBI ¥ Ha Hel TIPOCTYTWI pefibed), HarpuMep /IBYT/IaBbIi opeJ!

MoKHO OBICTPO HajleflaTh TAaKUX MOHETOK, BbIpe3aTb WX HOXKHHUI[AMH U
WCTI0/Ib30BaTh B UTPAX KaK «IEeHBIH [JIsT UTP».



KcTaTth, TakuMm >xe 00pa3oM MOKHO JiefiaTh KOTIUY U C Apyrux bapenbedos,
TO eCTh BBIMYK/bIX W300pakeHui. [To/10KuUI cBepXy (OJIBIY, TIOBOAWUI HOTTEM,
TIpWKUMasi TIOTJIOTHee, — U BOT, TOTOBO M300paxkeHue, opmouka. [Ipyroe feno,
YTO OHa OueHb HerpouHasi. Ho MOXXHO CHMUMaThb Takue MOJe/bKH, 3aIuBaTh C
o0OpaTHOM CTOPOHBI K/leeM U coOMpaTh KOJIeKLMio Koruii MoHeT. He Bcerga ke
yZAaeTcsi IpUoOpeCcTy MOHETY, a KOTHIO — 3arpocTo!
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Kak pactyT 6apxaHbl B mycTbiHe, uau [Ipo
3hIOYyUHe MeCKH

Il ombITa HAM TMOTPeOyIOTCA: HEMHOTO PpasHbIX CYXHMX
CBIMTyYMX ITIPOAYKTOB — MaHKa, COJIb, Caxap, rpeuka, PacTBOPHUMBIM
Kode.

He y Bcex ecTh BO3MOKHOCTh TMOOBIBaTh B HacTosiel mycTtbiHe. Ho Bce
3HAIOT, UTO B TI€CYAHOW MYCThIHE BETep FOHUT ropbl M3 IecKa — O6apxaHbl. JTU
GapxaHbl MOTYT BbIpacTaTh JOBOJBHO OOMBIIMMM — COTHS METPOB B BBICOTY.
Takasi «ropka» MOXKeT 3aBa/IUTh LIENYI0 JePeBHIO!

Mpbl BCe urpam B [IeTCTBe B MECOYHHUIIE WM CTPOWIM Kynuuuku. M Bce
3HAIOT, UTO M3 CyXOro Mnecka KyJIW4MK CZenaTh CA0XKHO. i 3TOro mecok Hajzio
HaMOYMTh. A KakKue 3aKOHbI (PU3WKH Jie)KaT B OCHOBE 3TOTO U KaK 3TO MOYKHO
HCII0/Ib30BaTh?

Oka3biBaeTcs, TyT paboTaeT Bce Ta ke CWla TPEHHUs], C KOTOPOM MBI yiKe
BCTPEYa/IMCh B HAIlIMX OMbITaX. [leCUurHKM TPyTCs Apyr o6 Apyra v Mo3ToMy He
PacChINalOTCS POBHBIM C/I0€M, @ MOTYT HacChIMaTtbCsl B TOPKY. OKa3bIBaeTcsi, 4YTo
CWla TPeHWs MeXIy TeCUMHKaMH oIlpefie/isieT, KakuM OyzneT yros rogbeMa
Takou TOpku. Uewm OoJibllle Ccua TPeHUSs, TeM «Kpyde» ropka. Eciu recurHKH
HaMOUHWTb, CWIa TPEHUS] OUeHb CUJIBHO BO3paCTaeT, U TOpKa MOXKeT CTaTh MOUYTH
OTBeCHOU. VIMeHHO MO3TOMY KY/TUUYWKU Jierde JiejiaTh U3 ChIPOro TeckKa.

Ho ec/iv recok HaMOUWTH C/IMILKOM CWIbHO, CWIa TPEHUS OMSATh MaZlaer,
MOTOMY UTO MeXAy TecurMHKamMu oOpa3syeTcsi cjod Boabl. UM mecok
«pacnbiBaeTcs». Ho maxke y cyxoro mecka, B 3aBUCMMOCTH OT TOTO, U3 KaKOro
BeIl[eCTBA B OCHOBHOM «C/ie/laHbl» TeCUMHKH, YToJl [/l TOPKU Oy/leT pa3HbIM.
[ToHATHO, YTO KBapLEBbIM MECOK HMEET OAHY CWUIy TpEHMs, a, CKaKeM,
KpeMHHeBbIl — Apyryto. [loaTomy 110 yriy noabeMa 6apxaHa MOXKHO CYAUTh O
BJI&)KHOCTH Y COCTaBe necka! Mbl MOXKeM MTPOBECTU HECJIOXKHBIN OMBIT. Bo3bMeM
pa3/iuuHble CyXye ChbIIyuyhe BelleCcTBa, KOTOpble €CTh MO/ PYKOW: MaHHYHO
KpyMy, TPeuKy, COjib, caxap, pacTBOpPUMBIA Kode. Ha uncrom svcre Oymaru
rmornpoOyeM akKKypaTHO HachlaTh HebOo/bllle TOPKM W3 3THX BelrecTB. U
YBUJIUM, UYTO Yy BCe€X y HHUX yroj MoJbema OT/JIWYaeTCs. JTO MOTOMY, UTO
pa3/iMyaeTcss CWjla TPEHUS MeXAYy 4YaCTULlaMW STUX BellecTB. B rmpuHiune,
MO>KHO COCTaBUThb TaOJUIy [JI1 9THX YITIOB U OMpe/e/siTh, UTO 3a BeIeCTBO, C



3aKpbITBIMU T71a3aMU — TOJILKO TIOMEPUB yT0oJ1 BO3BbIlIeHHs! Terepb CTaHOBUTCS
TIOHATHO, TIOUEMY CYILeCTBYIOT 3bI0Oyurie TecKH. JTO IeCKH, KOTopble 0OBLIYHO
COCTOSIT U3 C/TFO/IbI, OUeHb JIETKUX M CKOMb3KUX yacTul]. OHM MOUTH He 00pa3yioT
GapxaHOB, TTOTOMY UTO CHJIa TPEHUSI MEXKJy YacTUllaMy oueHb cabast. 3aTo ecnu
Ha TaKOM MeCcoK HaCTyIaeT YeI0BeK WM KUBOTHOE — OH HAUMHAeT TOHYTh, KaK B
BoJle... Ho 06 3ToM — B ciieiytolijeM OribITe.
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3b10yune necKu: MouemMy B HUX TOHYT
(mpogo/mKeHue)

Jns ombITa HaM moTpedyrTcsa: OaHKa pacTBOPUMOro Kode,
MeTalJInye CKUM 1apuK.

Mbl MOXeM TIDOBECTHM [IOMa OMbIT — CO3[aTh 3bi0yune TecKu u
TIpoHab/r0/1aTh, KaK B HUX TOHYT TOTABIIINe PeIMeThI.

BMecTo mecka y Hac OyzeT BBICTYIaTh pacTBOpUMbINA Kode B OaHke. Cuia
TPeHUst MeX/ly YacTullaMu kode HeOoJIbIast, Kak pa3 To, UTO HaM HY’KHO.

Havigyre kamyluek wam (ydlle) MeTa/UIMUeCKUW LIAPUK M TOJIOKWTE B
baHKy C pacTBopuMbIM Kode Ha ToBepxHOCTh. Lllapuk OyzeT Jexarb Ha
TIOBEePXHOCTH U He OyJieT TOHYTb.

[deno B TOM, UTO CWia TpeHUs MOKOs (KOrja mnpegMeT He [BUXKeTCS)
Oosibllle, yeM cuia TPeHUs, KOTJa TOT >Ke TIpeJMeT CKOJIb3UT U JIBUKETCS.
[To3TOMy CIOKOMHO JieXXall[|ii 1IapUK He TOHeT B HalllUX «3bI0yUurX reckax».

Ho ecnu Mbl HauHeM MOTPSXUBaTh 0aHKY, TIOCTYKWBAaTh MO HeM, TO IIapuK
MOCTeNeHHO HayHeT nmorpy»arbcsi! UacTuiipl kode, ABUTasCh IIPU BCTPSIXUBAHUU
OaHKU, CKOJIb3SIT TI0 IIApUKY, U 1IapUK MOCTENIeHHO OMYCKaeTCs o7, eCTBUeM
CUJIbI TIPUTSDKEHUS 3eMJIH.

Terieph Mbl TOHMMaeM, KakK TMPOMCXOAUT 3aTsTUBaHUE B 3bI0yune MecKu.
Hampumep, kakoe-HUOy[b >KUBOTHOe 3abpe/iaeT Ha ydaCTOK Iecka C HU3KOU
cunou TpeHus. Ero HauvHaet 3arsirvBarh. Bo3HUKaeT naHvKa — 3Bepb HauMHAeT
JleprarbCsi, MbITasiCh BbIPBAaTbCS M3 JIOBYLLUKU. UeM CHJ/IbHee PbIBKU U IBUKEHUS,
TeM ObICTpee MOTrpy»kaeTcs TeJIO B TIECOK, TTOKA He HacTymaeT rubelib.

Kak >ke Bectu cebs B 3bl0yunx Tieckax? Bo-TepBbIX, Ha/l0 yBeJUUYUTH
IIJIOLa/lb COTIPUKOCHOBEHMS C IeCKOM. [1/151 3TOro Ha/lo CIIOKOKHO Jieyb IUIallMS.
Benb uem Oonbllie TUIONIA[bL OTMOPhI, TeM MeHbIlle [aBjieHUe, TeM MeHbIIle
3aTsArMBaeT B JIOBYLIKY. BO-BTODPBIX, He/b3s [le/laTh Pe3KUX JBWKEHUN — HY)KHO
O4YeHb MeJIJIeHHO, MOTHUXOHEUKY «BbIrpebaTb» K Kparo JIOBYIIKA. OObIUHO 3TO
BCEro HecKo/ibKo MeTpoB. Hazmo BecTu cebsi Tak, C/I0BHO B OacceliHe ¢ BOJOH,
«TUIBITb» K Kpato bacceiiHa, TOMbKO OUeHb Me/JIeHHO, CTapasiCh JieXKaTh TUIaIIMs.
[Ton3Tty, rpecTu — rMoKa He BbiOepellibCs Ha yuaCTOK OOBIYHOTO IMecKa.

A ellle OJHUM U3 TIPU3HAKOB 3bIOYUMX TIECKOB SIBJSIETCS TO, UTO OHU
«TIOKOT» WA «CKDUIIAT», U3[Al0T pa3Hble 3BYKWU. §1 ObLT B TaKUX TecKax, 3TO



O4Y€Hb MHTEPECHO. XOTH, KOHEUYHO, HEMHOI'O CTPAIIHO.
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3BYK 110/} BOAOU

CKOpOCTh pacripoCTpaHeHus 3ByKa B BO3JyXe Mbl y)Ke 3HaeM — IPUMEpPHO
TPpUCTa TpHU/LIAT METPOB B CeKyHAy. A BOT WHTepeCcHO, B BOJe 3BYK
pacripocTpaHsieTcsi ObICTpee WK Me[jJleHHee?

ITomHuTe, A1 pacckasbiBajl PO MPOXOXKIEHUe 3ByKa uepe3 CTeHy? Tak BOT,
yeM 0OoJsiee TITIOTHBIM SIBJISIETCS BEIIECTBO, TeM ObICTpee PaclpoCTpPaHsIeTCs 3BYK.
ITocko/IBKY BOZIA IPUMEPHO B C€MbBCOT pa3 IJIOTHee BO3/4yXa, TO U 3BYK [O/DKeH
bexxaThb B Bojle ropasfio ObicTpee.

Mo>KHO Mpo/iesiaTh OUeHb 3aHSTHBIN OMBIT JIETOM B TIPY/y WK B BGacceline —
[la XOTb B flomaluHer BaHHe! Haso Ha HeCKOJIBKO CEeKYH[l HBIDHYTh M0[ BOAY U
TOCTy4aTh 0, BOJOW /[AByMsl TipeamMeTamMu JApyr o0 Jpyra: KamyllKamw,
JIO)KKaMH — yeM YI'OZiHO.

BbI yCsibImTe, 4TO 3ByK KaKOM-TO CTPaHHbIM. DTO MOTOMY, YTO YXO He TaK
BOCIIPYHUMaAET 3BYK I107, BOJ oM. Kpome TOro, B Bo3yxe U B BOJle OT OJMHAKOBBIX
TIpeIMEeTOB 3BYKOBasi BO/IHa OyzieT pa3inuHoi (opMbl U BOCIIPUHUMATHCS Oy/ieT
110-Pa3HOMY.

Camoe uHTepecHOe, UTO, HarpyuMep, JAeab(PUHbI CIIOKOMHO 0011jatoTcsi Ha
OTPOMHBIX PaCCTOSIHUSX IO, BOJOH, U3/aBasi 3ByKH OUeHb BbICOKOM 4aCTOThI. TO
eCTh 3BYKOBbI@ BOJHbI, KOJIeOAaHUsI KOTOPHIX OYeHb BBICOKH, /10 [IBAZILIATH THICSIY
pa3 B CeKyH/y U iaxe Oorblie!

Mgl xe 11071 BOZOW FOBOPUTH He MOXKEM, HaM IJi1 CO3[laHUs 3BYKOB HY’KeH
Bo3ayx. OcraeTcsi TOMBKO U3yuuTh a30yky Mop3e U TepecTyKUBaThCs
KaMyIKaMu!
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doToamnrmapar B rjaa3y

Jns  ombiTa HaM mNOTPedywTCA: O0ObIYHOE 3epKajlio U
HACTOJIbHAS JIaMITa.

Te, KTO He 3HaeT yCTPOMCTBa oToarapara, MO>KeT 3ar/isiHyTb B 00LEKTHB.
[Toutn y kakgoro doToarnapara ecTh CreljdajbHbld MeXaHW3M, Ha3bIBaeMbli
«guadparMa». OTO HECKOIBbKO «JIelecTKOB», KOTOpble CJIBUTAlOTCS WU
pa3ABUTalOTCs, Jesiasi BXOAHOe OTBEPCTHe [Jisl CBeTa TO LIKpe, TO YXKe.

[ToHsITHO, 3aueM 3TO HY>KHO. Ec/iiM ocBellleHWe OueHb SIpPKOe, TO [IbIPOUKY
HaZI0 CZiesiaTh MOy)Ke, MOTOMY UYTO CBeTa U Tak JOCTaTOUHO. A eC/u TEMHO — TO
JLIDOYKY HaZlo CJienaTh MollMpe, TTIOTOMY UTO CBeTa He XBaraer.

A BOT Halll I71a3 TOXKe MMeeT Takoh ke MexaHu3M. [IpaBma, OH ycTpoeH
HEMHOXXKO I0-ZIPYyrOMY, HO BBITIOTHSIET TY Ke 3a/auy.

Yrobbl TOCMOTpeTh, Kak paboTaeT 3TOT MeXaHW3M, HaM TIOHa00ATCS
00BbIUHOE 3epKaJsio 1 JIaMITOUKa PSIIOM C 3epKajioM.

[TomouauTe K 3epkajy, 3akpowTe ma3a (Ajsi HaZe)KHOCTH NPUKPOMTE
NafiolIKaMK) U OCUMTATe [0 TPeXCOT. 3a 3TO BpeMsi BalllM I7la3a TIPUBLIKHYT K
TeMHOTe, ¥ 3pauky PacCIIUpSITCS.

Mo3r cam ompefiensieT, UTO B IVia3 IoOMajaeT Maj0 CBeTa M HacTpavBaeT
3pauku (auacdparmy!) Tak, uToObI BXO/] B T71a3 ObI/ MOIIIMPE.

Tenepb OTKpOWTe T71a3a, BK/IOUMTE IaMIIOUKy U CMOTPUTEe BHUMaTe/bHO Ha
3paukd. Bbl yBUAWTe, KaK OHU Pe3KO CY»KaloTCsi, TpeBpalljasiCh B MaJjieHbKHe
Toyeuku! DTO 11a3 pearupyeT Ha OOJbIlIOe KOIMUECTBO CBeTa, Ha BBICOKYIO
OCBEIeHHOCTb.

3HauMT, Mbl B CBOMX IJIa3aX NUMeeM OueHb MHTepeCHbIN U CJIOKHBIN TTpUbop,
KOTOpBbIN TI03BO/ISIET T/a3y MpHUCIIocabimMBaThCd K OCBelljeHHOCTH. U B
TaCMYPHBIM U B CBET/IbIM IeHb Mbl OJJMHAaKOBO XOPOILIO MOYKeM OPHUeHTHPOBaThCs
B 00CTaHOBKe W BOCIIPUHMMATh OKPY’KaroIlUii HaC MUp, BCe Grarofiapst TakKOMY
VHTepeCHOMY MeXaHU3MY.
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Kak npeBpaiijaeTrcs sHeprus

s onbITa HAM MOTPedyTCA: 00BIYHBIN HACOC, BEJIOCUTIE], CO
COYIeHHOMN WHOW U QyTOOMBHBIN Msu.

MEI He 3a/[yMbIBaeéMCSI O TOM, UTO OU€Hb MHOTO SIBJIEHUI BOKPYT CBSI3aHbI C
MOCTOSSHHBIMU ~ TIPEBPAI|EHUSIMM ~ SHEPrMHW.  OJIeKTpUYecKass  SHeprus
TIpeBpalliaeTcs B TEIVIOBYI0, MeXaHWYecKass B TOTEHI[Ha/JIbHYI0 W TaK jajee.
ITycTh Bac He MyraroT 3TU Ha3BaHus. Celuac MbI MONpoOyeM C/e/laTh OUYeHb
TIPOCTOM OITBbIT, KOTOPBIM MOKAXKET, KAK MeXaHHUeCKasi SHEPrus MPeBpaljaeTcs B
TEIUIOBYI0. A eC/id CKasaTb TMO-MPOCTOMY, KakK /BWwkeHue (paborta)
TIpeBpaliaeTcs B Tervio. Iyt 3TOro Hy)KHbl OOBIYHBIM HACOC W BEJIOCHUIIES] CO
COYIIIeHHON IMHONW WK (hyTOO/MbHBIM Ms4. Bo3bMHTE HAaCcOC M HAuHUTE Kak
MOKHO OBICTpEe HaKauWBaTh IIMHY WA Msu. Yepe3 HEKOTOpoe BpeMsi
TIOLI[yTIaliTe Pe3WHOBBIH IIIJIAHT HAacOCa — BbI IIOUYBCTBYeTe, UTO OH CTaj bOosee
TeruibIM. EC/TH K/lanaH Ha ITMHe cTaporo obpasija, HUIE/IbHbIM, TO HarpeBaHue
MOYKET OBbITb OUeHB OITYTHMBIM! UTO >Ke MPOU30IIIO0 B 3TOM IIPOCTOM OITbITE?

Hamia sHeprusi, Halllk /[ABWKeHHWsS, paboTa, KOTOPYHO MbI TIpOjesasy,
TIpeBpaTH/IaCh YaCTUYHO B T10/Ie3HYI0 paboTy (IlIMHA HAaKauMBaeTCs1), a YaCTUUHO
TIpeBpaTH/Iach B TETUIO. JTO TEIJIO TIOCTETIeHHO OyieT yTeKaTb B OKPY>KaIOII[YIO
atMocdepy, W uepe3 HEKOTOpPOe BpeMsl IIJIaHT OIATh CTAHeT TaKOh ke
TeMIIepaTypbl, KaK U OKPY KAIOIIWK BO3/YX.

3HAUKUT, ITPOCTO MEXaHUUECKMMM JIBW)KEHUSIMU MOYKHO I10/Ty4aTh TEIJIOBYIO
sHeprut0? [a, 3T0 JedcTBUTENbHO Tak! VM TYT MbI OMNSATh BCIIOMHHM TIPO
noObIBaHWe OTHS TpPeHWeM. Beib TaM HCIIO/B3yeTCs KakK pa3 3TO SIBJIEHUE:
MeXaHUJecKasi SHeprusi MpeBpalllaeTcsi B TEIJI0, IIPUUEM C TaKOW CKOPOCTBIO U
CHWJIOHN, UTO MaTepuarn (ZiepeBo, cyxasi TpaBa) 3aropaetcsi!

BoT moueMy mpu CIyCKe M0 BEpPeBKe, KaHAaTy Ha/o 00s3aTe/IbHO Ha/leBaTh
TIJIOTHBIE TIePYaTKW WK PyKaBHUIbL. [IpH OBICTPOM CKOMBbKEHUM PYKU TPYTCS O
TIOBEPXHOCTb KaHaTa, M MeXaHWJecCKas SHEprus TPeBpalljaeTcsl B TEIJIOBYIO.
ITIpu 3TOM MOXKET pe3KO BO3pacTaTh TeMIlepaTypa — M Ha pYKe IOSIB/ISeTCS
CaMblii HACTOSIIUI 0KOT, KaK OT IJlaMeHU KocTpal!

TouHO TaK >Ke B MOpPO3, eC/ii ObICTPO-OBICTPO MOTEPETH JIAZIOIIKUA APYT 00
Jpyra, OHU HEMHOTO corpeBaroTcs. [TpaB/a, 37ecCh elle UrpaeT posib TO, UTO IPH
TAaKOM TPEHUH BHYTPH JIa[IOIIE€K PA3rOHSETCS KPOBb, KOTOpas MepefaeT Terio



V3HYTPU OpraHu3Ma, TaK UTO /leJ0 He TOJIbKO B TPeHUU, HO TeM He MeHee YacTb
TEeTJIOBOW SHEPruU NP 3TOM BCe-Taku oOpa3yeTcsi!
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ITHeBMoOIIOUTA HA AOMY

Jinst onbITAa HAM MOTPedyeTcA: KyCOK JIF00O0ro IIIaHTa.

Bo MHOTUX CONMUAHBIX yupexxeHusix, Harpumep B COeperarenbHom BaHke
Poccuun, Ha cmyxOe CTOUT Tak Ha3biBaeMasi TTHeBMoriouTa. UTo 3TO Takoe U
KakKue 3aKOHbI (PM3UKU TTOMOTatoT eii paboTaTh?

Korza uenoBek npuxoguT B CoepbaHK 1 oopmisieT, Haripumep, AeHe)KHbIN
KpeJUT WM TepeBoJ|, YaCTO €My HY)XHO MpoJesaTb HeCKOJbKO oOmepalyid B
pa3HbIX OKoOIlTKaxX. YToObl OBICTPO TiepefiaTh AOKYMEHTbI M3 OJHOTO MeCTa B
Aapyroe, paboTHUK OaHKa CBOpauMBaeT JOKYMEHThbI B TPYOOUKY, 3aK/a/ibiBaeT B
JIETKY!0, MPO3pauHyl0 IMJIACTUKOBYIO KariCy/ly U 3aK/aJiblBaeT B CHeLUa/bHYIO
TpyOKy. OTuMU TpyOKamMu coefuHeHbl Bce HYHble MecTa B COeperarenbHOM
Banke. [anbiiie B TPyOKy IMO/Ia€TCsl CoKaThil BO3/yX, KOTOPbIN TOHUT KariCysly B
HY>KHOM HaripaB/ieHUM — ¥ BOT OHA Y)Ke uepe3 HeCKOJbKO CeKyH7, TMomnajaeT K
npyromy pabotHuky! OcTanoch TOMBKO JOCTaTh JOKYMEHThI U TIOAOXK/[aTh, MOKa
OT OKOIIIKa K OKOLIKY Mepel/ieT Halll K/IUeHT.

Mexay mpouum, 3TOT TPUHLUII, WCI0/b30BaHWE CXKATOro BO3AyXa AJis
riepeMelrieHusl MpeiIMeTOB, UCIIOJ/Ib30BaIv Halllu TipeAky. Hampumep, 0ObIYHBIM
pa3B/ieueHreM peOsT B ZiepeBHAX ObLIO crenyroiiee 3aHsiTHe. Cpe3asnachk Jitobast
TpyOKa OT pacTeHusi C JOCTAaTOYHO TJIOTHBIM CTBOJIOM, MycTasi BHyTpu. Tyza
3aK/aZibiBasach psibriHa, KOCTOUKA BUIITHU, MeJIKUM KamyliieK. 3aTeM B TPYyOKy C
OJHOTO KOHLIA CWIbHO [yIM — W U3 [PYrOro BblAeTaj MasjeHbKUW «CHapsiy».
Hacrosiee nyxosoe pyxbe!

Mbl Xe MOXXeM /loMa CO3/laTb HeOOJblllyl0 MHEeBMOIOUTY TIPSIMO Kak B
Cb6epbanke. /1151 3TOro HY)KeH KyCOK Jit000ro IIjIaHra, HarlpuMep KyCOK CTaporo
1JIaHra /1Jis 1oJ/iBa oropoza. Ero Halo mpOMBITH U BBICYILIUTb.

Bo3bMeM Kycouek OOBIUHOM CTO/IOBOM (OB, B KOTOPYHO XO3SIHKU
3aBOpauMBaroT MpoAyKThl. OHa MPO/jaeTCsl B X0351MCTBEHHbIX Mara3uHax U MouTu
BCerjla ecTb Ha KyxHe. CBepHeM U3 Hee 1Iapuk. Eciu HeT ¢osibru — cBepHeEM
mapuK u3 Oymaru. Pa3mep 1iapvka /o/bkeH ObITh TaKuM, UTOObI OH CBOOOAHO
BXO/IW/I B LIJIAHT U OBLJT TIOUTH TaKOTO >Ke pa3Mepa, Kak U OTBepCTHe.

IyHeM B 1LLIaHT — IIapUK TOOEXUT 1O HEMY U BBICKOUHUT C JPYrou
cTopoHbl! MOXXHO MpOTSHYTh LIJIAHT W3 KOMHAThl B KOMHATy M Iliepe/iaBaTh
coobienust pogutesism! Hamucan Ha OyMakke KOPOTKOe TOC/aHUe, 3a/I0KUT B



Hallly THeBMOIIOUTY, AYHYJI — U C APYTOil CTOPOHBI Y Ke ero YuTaroT!
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MoykeT i1 MOHeTa ropersb B Boje?

JI7isi onbITA HAM MOTPEeOYyI0TCA: pPa3Hble MOHETKHU, KPBIIIIEUKA OT
OaHKH.

Inisi Toro 4TOOBI OIpeJe/UTh COCTaB MOHETHI W/IW JAPYroro TpeiMeTa,
yueHble TPUMEHSIIOT pa3/dyHble BUBI aHa/MW30B. Hampumep, CrieKTpasbHBIM.
Wi xumuueckuii... Ho B fanekodl [peBHOCTH He OBIJIO BO3MOXKHOCTH
TIPOBOZIUTL TaKOW aHa/M3, TIOTOMY UTO elje He ObUTHM pa3paboTaHbI CIIOKHBIE
HayuHble MeTO/bI. [laBaiiTe TIPeACTaBHUM, UTO MbI )KUBEM B ZIPEBHEM MHpPE U HaM
Ha/I0 OTIPeZIeJTUTh — eCTh JIU B MOHeTe npuMech Meau? YKeme3a? BiaroposHbix
MeTa/ioB? UTO /ISt 3TOTO HAZIo C/Ie/IaTh?

Ila Huyero ocobeHHoro. Bo3bMeM TJIaCTMAaCCOBYHO KPBIIIEUKY OT JIFOOOM
OaHK{, Ha/beM HEMHOTO BOJbl M KWHEM MOHETKU pa3HOro [O0CTOMHCTBA. $1
opocun 10, 50 komeek, pyosb U msATh pyoOseil. Ecm ecTh crapble CcOBeTCKHE
MOHETBI, X TOXKe MOYKHO OPOCHUTB.

OcTaBUM BCe 3TO Ha /IEHEK-/IDYTOM CTOSTb B TaKOM MeCTe, I7leé HUKTO He
cMaxHeT Ha 1o, OKa3biBaeTcs, pa3Hble MeTasulbl OKHUC/ISIOTCS (PyKaBeroT) TIo-
pazHoMmy. Tak, BOKpPyr opHOM MoOHeThl (50 Komeek) pacXOOUTCS pbDKast
pKaBuWHA. A BOT COBETCKHME MOHEThI Jal0T 3eJIeHbI OTTEeHOK!

OTO 03HauaeT, UYTO TaM, IJle pbDKas p)KaBUWHA, B COCTAB MOHETBI BXOJWT
)KeJie30. YueHble 3aliChbIBalOT BMECTO C/I0BA <«JKeJIe30» CrelaabHbIN 3HaK — Fe,
OT JIATUHCKOT'O C/10Ba «Ferrumy», Win «(peppym», 4TO O3HauaeT Kak pa3 >Kese3o.
A BOT Tawm, I7le Mbl YBH/IUM 3€JIeHbIM [IBeT, — B COCTaB BXOJUT MeJb. Menb
yueHble 0003HauatoT Kak Cu (Cuprum). YuTaeTcss Kak «Kympym» — «Mefib».
Eciv >ke MOHeTa He P)KaBeeT, He OKUC/ISIeTCs], He IaeT 0Ca/ika U He OKpallluBaeT
BO/IY — 3HAUUT, B ee cocTaBe Oojiee OyiaropoziHbie MeTasibl. Harprumep, HUKe/b.

YTo >Xe Takoe OKuciaeHue (p)kaBeHue)? OueHb MPOCTO — 3TO MeJJIEHHOe
ropenuie! Eciu MbI pa3KkuraeM KOCTep, TO KUCIOPOJ W3 BO3[yxa, MoAjeras K
TIOBEPXHOCTH JIepeBa, «BbIXBATbIBAET» U3 JiepeBa KYCKH yriepo/a. Tak 13 TOJIIbI
TIONIWLIeHCKHe XBaTalOT XyawraHa. JlBa KHUCIOPOAHBIX TIOMULEHCKUX (aTOMBI
KWC/IOpO/ia) XBaTalOT OJWH aTOM yIJIepola W Cpa3y TMpeBpalialoTcs B
OecCI[BETHBIM W JIETKUW Ta3, YIVIEKUC/bIM Ta3. [Ipu ropeHWH 3TO TIPOMCXOUT
OBICTPO, @ BOT TP DP)KAaBEHWHM TIPOMCXOJUT TO YK€ CaMOe, TOJIbKO OYeHb
MezieHHO. Tak YTO MOXKHO CKa3aTh TPO Halll OMbBIT, YTO MOHETHI OYeHb



Me/JIEHHO «TOpsST» B Boze!
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3Bydaly¥ HIAPUK

JInist ombITA HAM MOTPedyeTcs: BO3AYIIIHbIN 111apUK.

A BOT mpocTo¥ M 3a0aBHBIM OMBIT C BO3AYIIHBIM IIapukom. Hapyiite
OOBIUHBIN BO3YILIHBIN 1IapUK. HamounTe B BoJie Tajiel] U HaUMHAWTe UM TepeTh
IIapUK, /iep>Ka ero 3a «XBOCTUK» APYToM PYKOU WM MPOCTO MPHXKaB K cebe.

Bbl yCabIlLIMTe, UTO IIAPUK M3[aeT O4YeHb TPOMKHE 3BYKM — CKpHII,
npebezxaHue. [10BOMILHO TIPOTUBHBINA CKPUI, €C/Id 4eCTHO. TakuM CKpPUIIOM
OYeHb XOPOIIIO ZIeMCTBOBaTh Ha HEPBbI WU OYUTh KOr0-HUOY/b. JIyullle BCSIKOTO
OyaunbHUKa. UTO MpOUCXOaUT?

MoKpbIii Tlasnel], CKO/b3sl MO LIapUKy, TO OCTaHaB/IMBAETCSl HA MTHOBEHUeE,
Kak Obl «mpuiuraeT», TO BAPYr CpbIBaeTCs W COBepilaeT ObICTpoe
repeMelrieHre. JTU DBIBKM OueHb OBbICTpble, OHU BO30YXKJAlOT KoyieOaHUs
TTIOBEPXHOCTH IIaprKa. Pe3uHa «JpOKXUT» C BLICOKOM YaCTOTOM M TOMKAaeT BO3AyX
BHYTpH Illapa, CO3/laeT TaKue ke 3BYKOBble BOJIHBI, KaK u3zaeT OapabaH wiu
HalllU T0JI0COBbIE CBS3KH, KOT/Ia Mbl TOBOPHUM.

Cam BHYTpeHHUMI 00beM IllapHKa, Jla)ke CKOpee caM IIIapuK BMeCTe C
BO3/lyXOM BHYTpU, paboTaeT KaK OTrPOMHbIN pe30HaTOp. 3BYKOBbie BOJIHbI
BHYTDU YCW/IMBAIOTCS, U BCS TMOBEPXHOCTb Ilapa HM3/jaeT AOBOJBHO TIDOMKHE
3BYKHU.

Terepp MbI y)ke MOXKeM TMOCMOTPETb Ha 3HAaKOMble HaM IIpeJMeTbl U
YBU/IETb TOT ke MpuHIuN. Haripumep, oObIuHasi TUTapa WX CKPUITKA. JTO, TI0
CyTH, TIDOCTO CTPYHA, JXWia, HaTsSHyTas Ha JiepeBsHHYI0 manky. Eciu Obl He
ObUIO JIepeBSHHOTO pe30HaTopa, TIPUJeNIaHHOM K TiaJKe CreluasbHOU
JlepeBSHHOM KOPOOKH, 3ByK OT CTPYHbI Ob1 Obl OUeHb TUXUM U C1abbiM. Ho B
TUTapHOU [leKe, KOpoOKe, TIPOMCXOAST Te >Ke TPOIecchl, YTO W B HaIlem
3ByuallleM Iapuke, U 3ByK ycunuBaercs! [TompoOyiiTe Bo BpeMsi TOro, Kak
BOJMUTE MOKDbIM MajblieM TI0 Iapy, IPWIOKWATb OJHOBPEMEHHO K €ro
TIOBEPXHOCTH yX0. 3BYK OyzieT POCTO IPOMOTIOZI00HBIM.

A BO3bMEM, K MpuMepy, Jisiryiiek. UToObl BeCHOM UX rojoca ObLTH Jiydllie
CJIBIIIHBI, OHU Ha/lyBalOT Ha ropJjie OrPOMHbIe KO)KaHbIe I1aphl (M3 COOCTBEHHOM
KOXKY, KOHeuHO)! U ucrosib3ysi 3TU 11apbl KaK pe30HaTOphbl, KBAaKalT TaK — UTO
o601 KOHIePTHBINA UCTIOTHUTE/Th TI03aBU/TYeT.

Mo)XHO czesiaTb HEMHOTO MO-Apyromy. B3aTh mapuk, HagyTh ero, a moToMm



PaCTSHYTh €ro y3KOe TOpJIBIIIKO JIBYMs TajbIlaMH B pa3Hble CTOPOHBI, OCTAaBUB
Y3KYIO 111e/1b. B03/1yX, BbIXO/S U3 IIapHKa, OyZeT 3aCTaB/IsTh IIap Koie0aThCs U
W3/IaBaTh OUeHb T'POMKHWM U MPOTHBHLIN NMUCK. CUIbHee WK c/labee pacTaruBas
TOpJIOBMHY, MOYKHO Je/laTh 3BYK BBbIIlIe WIH Hibke. HecMoTps Ha TO 4TO
KojiebaHusi mapa (pe3oHaTopa) Mbl BbI3bIBAEM JPYTMM CIIOCOOOM, TPUHIUI
pabOoThI 3TOr0 HEXUTPOTO HHCTPYMEHTA OCTAeTCsI BCe TeM >Ke!

EC/Ii HeCKOJBKO Ye/IOBEK Ha/YIOT KaXKIbIM I10 IIapy W HAuHYT W3/JaBaTb
3BYKH OJJHOBPEMEHHO, IIOJYUHUTCS HACTOSIIUN «KOIIAUMK KOHIepT». OueHb
3a0aBHO!
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Ilnanynas urojika

Jns ombITa HaM MOTPeOYHTCA: MarHuUT, Wrojika, Jrobas
KeJle3Hast TOBEPXHOCTb.

OTOT OMBIT OueHb TMPOCT. s Hero Hy)KHbl MarHUT, Wrojka u Jirobas
)Keje3Hasi TUIAaCTMHKA WM TIOBEPXHOCTb. $1 B3sJ JKeJe3HbIM [UCK U3
KOMITbIOTEPA, BCe PABHO y»Ke pa3obpa — Tak Ha/l0 UCTI0/Ib30BaTh.

Ec/ii noM0)KUTh UIOJIKY Ha CTOJ U TIOJHEeCTU K Hell CBepXy MarHuT, Urojika
TIOZICKOUUT U TIPUTSIHETCs K MarHuTy. Ho Mbl mompolOyeM cjienathb To-/[pyromy.
[TocTaBUM WUro/IKy KOHUYMKOM Ha KYCOK >kKejie3a U Oy/ieM Npu/iep>KUBaTh JIerOHbKO
nasibliamMy, 4ToObI OHa He Majana. 3aTeM HauyHeM Me[JIeHHO MOJHOCUThL CBEpPXY
MarHuT K Urosjike. HacTynur MOMeHT, KOrja Mbl MOYYBCTBYEM, UTO WIOJIKa He
HY’K[]aeTCs1 B MOJJ€PKKeE.

Ha (bOTO HUI'0/IKd CTOUT BEPTUKA/IBHO, HO HE IMTOACKAKHBAET K MdI'HUTY,
yAep>KuBaeMass MarHUTHbIM mnoJieM. IIpu 3ToM OHa APOXHUT M KoJiebsercs,
«IIPpHIVIACBIBAET».

Hazio ObITh aKKypaTHBIM: UyTh CUIbHEe MPUOIU3HUIIL MarHUT K UTOJIKe, Kak
OHa BCe-TaKW OTJIEIUISIeTCS OT ’Keje3a U MpUIumaeT K MarHuty. Tem He MeHee
ecu ObITh aKKyPaTHBIM, OTILIT YAeTCs JIETKO.

[ToueMy >ke UToJIKa He MpbIraeT BBEPX, & OCTAETCs CTOSATh?

[eno B TOM, UTO MarHWTHOe TI0Jjie, TIPOHKM3bIBaIOIllee MPOCTPAHCTRO,
HaMarHUYMBaeT U UTOJIKY, U KYCOK >KeJjie3a, Jiexkalluii 1oy, Heii. Takum obpa3om,
KYCOK >KeJie3a TO)Ke CTaHOBUTCSI MarHUTHBIM M HauWHaeT MPUTATHMBATh HYKHUM
KoHel] uronku. KoHeuHo, BepxHuii MarHuT obsaziaet 6osiee CUIBHBIM T10JIEM, HO



OH U pacroJio)KeH Janbllle OT KOHIa HUI/ibl. [103TOMy MOXXHO HaWTH Takoe
TOJIOKeHUe, B KOTOPOM 3TH CW/Ibl YPaBHUBAIOTCSI M UT0JIKa HAUMHAET «ILISICaTh»
BJJ0JIb MarHUTHBIX JWHWUW. B CTapvHHOM BapuWaHTe 3TOrO OIbITa Ha WrOJIKY
HaZieBa/IM BbIpe3aHHbBIN W3 OyMaru cuiysT GasiepuHbl U TIOKa3bIBaau 3TOT OITBIT
JIeTSIM.
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Kpumunnanucrel, win Kak 00HapyXuThb
OTIIEYaTKH Na/ibleB

JIsi ombITa HaM MOTPeOYIOTCSA: CBeuka, 3e/ieHKa, IMajiouka C
BaTKOM, CTEK/ISTHHBIM O0Kas1, MyKa WK Kpaxmall.

apaiiTe oTB/IeUEMCS OT (PU3UKU U TIPOCTO C/iesiaeM 3a0aBHBIM OITBIT.

Bce MBI YHUKanbHBI, TO €CTh €IUHCTBEHHbIE B CBOEM pOJie — U BTOPBIX
TakKMX Ha cBeTe HeT. [lake OnM3Herbl HEMHOTO OTAMYarOTCs. JIroau BooOIe
XOTAT OT/INYAThCS [PYT OT Jpyra XOThb 4eM-HHOyab. KpacsiT BOMOCHI, e/aroT
TIPUYeCKH, HOCST YKpaIlleHus], ITBIOT WK TTOKYTIA0T OJIEXY. . .

Ho y kakporo mipu cebe eCThb y30p, KakKoro HeT OosibIlie HA Y KOro. 3T0 —
OTIIeYaTOoK MaJsblia.

ECTb HECKOJILKO TEOPHH, TTI0UeMY Y UesioBeKa eCTh Ha MO/yIIeuKax IaiblieB
W JIafiolKaX oO0coOble JIMHWM, Yy30pbl, KOTOpble yYeHble Ha3bIBAlOT
TaMA/UIIPHBIMY JIMHUSAMHA. MOXeT OBbITh, 3TU Y30phI I0CTA/IMCh HAaM OT Ja/IeKUX
TIPeZIKOB, KOTOpbIe KWW Ha [IepeBbsX? Belb «IIepOXOBAThIMU» IMajbllaMy
MOXXHO JIydyIlle YXBaTUThCSI 3a BETKY, TI'PeOEIKHM U BBICTYNBl 3THUX JIMHUU
TIOBBIIIA/IA CUTy TPEHWS W JiaBali BO3MOXKHOCTb HE COCKOJIb3HYTh BHU3, He
pa30bUTHCS TIPY TIaJIEHUH U He TTOTIACTh B MaCTh KPOBOXKA[HBIM XHUIITHAKAM.

Kak 6b1 TO HU OBIJIO, @ UHTEPECHO TTIOCMOTPETh Ha COOCTBEHHBIE OTIEUATKU
Y U3Y4UTh MX. BOT KaK MbI 3TO TIPO/Ie/IaeM.

Bo3bMeM OOBIUHYHO CBeuky U JitoOOM TIJIOCKMM TipefMeT — O/r0[euko,
KycoueK Kade/bHOW TUTUTKY, HaKOHeLl, IMPOCTO JIEPEBSIIKY. 3aXCKeM CBEUKy U
KartTHeM HeCKOJIbKO Karleslb CTeapvHa Ha IMOBEPXHOCTh. PacriiaB/ieHHBIA BOCK
TIOUTH Cpa3y HauHeT 3aCThiBaTh, MyTHeTb. Korzia OH y>ke HEMHO)KKO TIOMYTHEET,
HO ellle He OKOHYATEeJIbHO OCTBIHET, HA/0 TPOCTO TIPMKATh Tiajiel] K ero
TIOBEPXHOCTH | TTO/[0K/IaTh MTOJIMUHYThI-MUHYTY, He IBUTAsI TaJiel].

Korza MbI MMofHUMeM Tiajiell, B BOCKe OCTaHeTCs YeTKWi OTredaTok. Ho
yT00BI €ro OBLIO JTydille BHHO, 51 B3/ U HaKarajl HEMHOTO 3eJIeHKU TIPSIMO Ha
oTrieyaTok. [10TOM Majioukoidl C KyCOUKOM BaThl aKKypaTHO pa3Masasl 3eJIeHKY,
YTOOBI HE MOTIOPTUTE OTIIEYATOK, — U TOJTyUHJICS O4eHb KPacUBLIN y30p!

Mexly TpOYMM, OTIIEUaTOK TiaJiblja MCIOB30BajCs (M HCTOMb3yeTcs) BO
MHOTHMX CTpPaHax U Ky/bTypax Kak oduijdaibHasi 1evaTh Ha JoKymeHTe. Ecin
Yye/iOBEK He yMeeT TTHCATh U He MOXKET TIOAIMCAThCsA, TeEM He MeHee OH MOYKeT



yAOCTOBEpUTh, UTO COIJIaCeH C JOKYMEHTOM, TIPUJIOXKUB PYKY, HaMa3aHHYHO
YepHUIAMHU.

Yepe3 MHOXECTBO BEKOB COBpeMeHHasl LIMBU/IM3allvsi BO3BPAIllaeTCsl K TOU
)Ke ujiee, TOJBKO Ha HOBOM TEeXHUUECKOM YDOBHe. YiKe CYIIeCTByeT MHOIO
NIprOOPOB M OXPAHHBIX CHUCTEM, KOTODbIe OMpe/esisitoT OTIeYaToK Tasblia U T10
HEMY MOTYT IMPOIYCTUTb TOJBKO 3TOT0 U HUKAKOTO JPYTOro yesioBekal

['OBOpSIT, TIO TaKUM y30paM MOXKHO MHOTOe CKa3aTh O uesioBeke. Hemapom
ra/lasKy MLITAKTCS MpeZicKa3biBaTh CyAbOy Mo MMHUSIM Ha pyke. Ho Ham mpocTo
WHTEPeCHO TOTyUUTh JIMUHBIA OTIeYATOK Tajiblja — YeTKUN U KPaCUBBIM. MBI-TO
3HaeM, KTO Mbl TaKre Ha CaMOM /jiefie. 3aueM HaM Tajjaku!

ECTb ellle OAWH OuUeHb HWHTEPECHBIM Croco0 OOHApY)KUTb OTIIEYATKU
nasblieB, elje Oojee OMM3KUN K TOMY, UTO HCIIO/B3YIOT CHIIMKHU. /e/l0 B TOM,
YTO YK€ [IOBOJIBHO [JIaBHO CBII[UKKA JIOBAT TIPECTYITHUKOB C ITOMOIIIBIO
WCCIIeZIOBAHMS OTIIEYaTKOB TajblieB. Beib eCu y KaXKJ0ro ueioBeKa OTIeuaTKH
TajibLIeB YHUKA/IbHBI, TO €CTh €JUHCTBEHHbIE — 0OOJIbIlle TAKUX HET HU y KOrO,
MOYKHO HCIIO/Ib30BaTh MX KaK CBOeOoOpa3HbId «IacropT», MeTKy. Ilogymaiite
TOJIbKO, Ha Halllell TijlaHeTe yke Oosee miect mutdapzaoB (6 000 000 000)
Ye/IOBeK — M Yy KaXKI0r0 CBOW, OT/IMYAIOIIMECS OT BCeX JPYIHMX, OTIEUaTKU
nanblieB! TlpencraBeTe cebe, UTO eCIM CpPaBHMBATh OMH OTIIEUATOK Tla/blia B
CEeKyHZIy C MMeNIMUMCcS o0pasiioM, TO IIeCTh MHU/UIMAP/0B CEKYH]] — 3TO CTO
neBstHOCTO JieT! Observaer fiejio To, UTO, KOHEUHO, HE BCE JIFO[U «C/Ial0T» CBOM
OTIIEUaTKH, — OObIYHO B KAapTOTEKM IIOMAJAal0T Te, KTO Y)Ke HApYIIH/I 3aKOH.
OpHako B ToC/iefiHee AeCATHNETHEe BCe aKTHMBHEee pa3padaThIBalOTCS CHCTEMBI
AaBTOMAaTUUECKOTO pacro3HABaHMWs OTIIEYaTKOB — OHH TPUMEHSIFOTCS B
a3pOIOPTax, MPH TOJYUEeHHH acliopTa, BU3bI /ISl TIOE3JKU B IPYTYIO CTPaHY U
Tak fajee. MoIIHbIe KOMIBIOTEPHI YCIIEBAIOT CPABHUTDL OTIEUATOK C OTPOMHBIM
KOJTMUeCTBOM W3BECTHBIX U BBIZIATH Pe3y/bTaT 38 CPABHUTETLHO KOPOTKOE BpeMsi
— cekyH/ibl. Ho UTOOBI TOJTyUHTh OTIIEUATKH Ta/blLieB, HY>)KHO OBIZIO pa3paboTarh
crieriyajbHble MeTo[bl. Ha caMoM Jiesie 3TH MeTOZbI He TaKHe YK CIOXKHBIE, U
MbI MO>KEM TIPSIMO Ha KyXHe X OCBOWUTH. BO3bMeM UHCTBIN, CYyXOH, MPO3pauHbIi
cTakaH UM 6okas. IlanbijaMu TOTbIKaeM B Mac/io (0ObIYHOE C/IMBOYHOE MAacjio
13 XOJOAW/IbHUKA) U TOTPEM MajbliaMH pyTr 06 jpyra, uTobbl Macio ObLIO He
TOJICTBIM C/IO€M Ha KO)Ke, a MOoYTU He3aMeTHO. B 00iijeM, pa3makeM ero 1o
NaIoIIKaM.

Terepb akKKypaTHO M IIJIOTHO OTIIeYaTaeM CBOW Iiajiel] Ha TOBEPXHOCTH



Ookana. Mbl yBUIUM, UTO Ha CTeK/e TOSBUICS TMOyNpPO3pauyHblid OTIEUaToOK
nasnblia. Bo3bmeM Temepb BaTKy W OOBIUHYIO MYKY WM Kpaxmasja. Ham BaxkHO,
YTO 3TO OYeHb TOHKHM TOPOIIOK. AKKYypaTHO BaTky OOMakHEM B MYKYy WM
Kpaxmaj, 3aTeM OuYeHb OCTOPOXXHO [IOIJlerlaeM IO TOBEPXHOCTH CTaKaHa,
CcTapasiCb He HakuMaTb. [lOpOIIOK MPWUIUITHET K >KUPOBBIM OTIEUaTKaM.
ObMaxHeM OueHb HEXXHO TOBEPXHOCTb CTeK/ia BaTKOW, UTOOBI CHSTh W3/UILKU
TIOPOILIKA, — TIOJTYYUTCSI OUeHb 3aMeTHbIN oTreuaTok! OcobeHHO ec/ii CMOTpeTh
Ha cBeT. Takoil OTHeYaTOK YK€ MOXXHO (ororpadupoBatb — U TMOTOM
MCII0/1b30BaTh B paboTe HaCTOsILLeTo caefoBaTelis!

OT0 MOH OTNEYaTKH YKa3aTeJbHOr0 Ma/jablia — sl MPWKUMaJ ero TP
pas3a.

Ha (bOTO YBE€/IMUEHHDbIC OTII€UYATKH IId/IbLEB, KOTOPbIE€ A MMO/JIy4YWu/ B
3TOM OIIbITe. CTpEJ’lKaMI/I O0TME€UE€HDbI XdPdKTepHble Me€CTd — II0pe3bl,
Pa3ABOCHHUA IANMHWIIAPHDbIX JIMHHUMH.
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KpaxmaJ 1 Hoj — ralakKTUKa

JI/isi ombITa HAM MOTPeOYyIOTCA: BBICOKUM CTakaH WM OaHKa,
1o, Kpaxmar.

3HaeTe, yTO 3aHUMarenbHO? [loka g MpUAYMBIBaA OMBITBI M TIHACAN 3TY
KHUTY, 51 4aCTO CIpallliBaj y CBOMX B3POC/IbIX 3HAKOMBIX, 3HAIOT JIU OHU TPO TO
WM TIPO 3TO, Jlefla/iv KOTAa-HUOY/Ib B )KU3HU OITBITHI. . .

BBISICHA/IOCH, UTO B [IETCTBE, KPOME HEKOTOPBIX MPOCTEUIINX CTPEISIOIIUX
YCTPOKNCTB (TIO[KUT), TIOUTH HUKTO HUYEro He Jesaa. A /eBOUYKH — Te BOOOIIe
TIPAaKTHUYeCKU HUYEro fiesiaTh He mpoOoBaid. Ho Korja s fiesiato 3TH OTIBITHI, BCe
C Yy[OBOJILCTBMEM y4yacTBYHOT. OJHO [Jeno rAe-TO0 YTO-TO CJ/IbIILATh WU
MPOYUTATh U COBCEM [JIpyroe — ciesiaTb CBOUMH PYKaMU.

Mexxqy npouuM, Jake Ha KyXHe MOXXHO CJlejlaTb Takue Belld, KOTOpbIe
MOMOT'YyT, HampuMmep, Jyullle TIOHATh, KaKk YCTpPOeHa BCeJieHHasi W/ Hallla
rasiakTvka. [Torpobyem 1 MbI cfiesiaTh 3TOT ITPOCTOM OTIBIT.

[Inss Hero HaM TIOHAZOOMTCST MoA YW OOBIUHBIM Kpaxmas. [lakeTWKH C
KpaxmaJioM ITPOZAl0TCs TIOUTH B JIF0OOM MPO/I0BO/IbCTBEHHOM MarasvHe, TIpuueM
Hezoporo. Hy a #iog BooOiije loMa Ha/lo UMeTb, BAPYT Tasel] nmopexeiib... M3
IIKOJIbHOM XWMHMHM HEKOTOpble 3HaKT, YTO MO M Kpaxmal B CMeCH [IaroT
peakiii0 ¥ CUHUM pacTBOP.

MbI BO3bMEM BBICOKWM CTakKaH WM 0aHKY, HajlbeéM OOBIYHON XOJIOJHOM
BOAbI (ecnu TeIvioW, Kpaxmal MOXKeT C/IWMNHYTbCd KoMoukamu). ChlllaHeM
Kpaxmaja — HYy, CKakeM, YalHyI0 JIO)KKy Ha oObeM CTakaHa, He Oosbliie.
Pa3meliaem 10)keukoy — BoJja CTaHeT MyTHOBAaTOM.

Bo3bMeM, pacKpyTHUM BOAY C Kpaxma/iOM — CJIOBHO MbI pa3MeIlMBaeM caxap
B Yae. Y Hac ToyuuTcsi HeOOoJIbIIIoN BOJJOBOPOT B OaHKe.

Terneppr B cambli LIEHTDP BOAOBOPOTAa KarmHeM OAHY (BCero oaHy!) Karuio
fiofa. B 1ieHTpe cHauama «3a0yp/vMT» Ha MIHOBEHHe Bo/la M 00pa3yeTcst TeMHOe
CUHee TSTHO, KOoTopoe OyneT KosiebaTbCs U BpallaThCsl, 00pa3ysi MOCTereHHO
[IOBOJIBHO 3aHSITHYIO CITUPAJIb.

JTa cnupasb OYeHb TOXOXKA Ha CNUpaib Halled rajakTtuku. [IpencraBbre
TOJIbKO, B [ja/leKOM KOCMHYECKOM TMPOCTPAHCTBe BpaLalOTCsl KOJIOCCA/IbHbIE
o0slaka M3 KOCMUYECKOTo BelllecTBa. JTO ra3, 3Be3/lbl, TYMAHHOCTH, IbUIEBbIE
obmaka... OHM C/JIOBHO pacKpyueHbl KaKOH-TO HEBEpOSITHO TMTaHTCKOW YalHOM



JIOXKEUKOW — M OT 3TOrO BpalljeHusi 00pa3oBasicsi OJ[UH U3 BOAOBOPOTOB, Hallla
rajiakTuka. Y Hee eCTb TaKUe >Ke «pyKaBa», KOTOpbIe TMO/Iy4yaloTCsl U Yy Hac B
onbiTe. /lesio B TOM, YTO BHYTPM BOJOBOPOTa B LIEHTPE CKOPOCThb BpalLleHUs
ObicTpee.

OTO U TIOHATHO, Bellb C KPAaK HAZI0 YacCTHUlle TMPoOeKaTh IO IIUPOKOMY
KPyTy, a B LIeHTpe — OYeHb MaJleHbKUK KpYXOK. IlosTomy, ecnu yacTtuia
riepeMelriaeTcsi OT I[eHTpa K KpasiM, OHa 3aMe[jiseT CBOW Oer OTHOCHUTEeTbHO
1[eHTPa U KakK Obl OTCTaeT OT LIEHTPa/JIbHOTO BpailjeHusi. [103ToMy «BbIOPOCHI»,
«pyKaBa» 3aru0aroTcsi, U y Bpalljalollleiics rajiakTUKu (WM Halled Mojesn)
TIOSIB/ISIFOTCS 3aTHYThIe CIMPAJIbIO TTO/IOCHI.

Tak B 0OBbIUHOM yalllke MOXKHO YBHUZETb 3aKOHOMEDHOCTU [IJIsl 1ieJIou
rasiaktuku! OcTaeTcsi TONMBKO OJJUH BOTIPOC: KTO >Ke ee Tak packpytun? Ho o6
TOM, HaBePHOE, 51 PACCKaXy B /Ipyroi KHure.

— =
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S1 OAro CTaBHII OTBIT C «T'a/IAKTUKOM», TI0OKAa He Y/a/0Ch J00UTHCS TOTBKO
OZTHOTO «pyKaBa», — IOCMOTPUTe, Kakasi KpacuBasi Oesasi Crivpasib HapucoBasach
B 1leHTpe 6aHKku (s poTorpadrpoBasl cBepxy).
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IIlyTKa CO CTaKaHOM U BO/AOU

Jins ombITa HaM MOTPeOyrTCsA: OOLIUHBLIN CTakaH C BOJOM,
KBa/[PaTHBINA KyCOK IJIOTHOM Oymaru.

OTO CTapUHHBIA OMbIT, HE s1 ero MpuAyMas, HO, KOr[a s CrpalivBai IMpo
HEro 3HaKOMBIX JieTel U UX poAuTesield, OKa3blBaeTCs, €ro Majao KTO 3Haer.
[TosToMYy § pelu ToXXe MOMEeCTUTh ero B 3T0u KHUre. ONbIT OUeHb MPOCTOM, HO
3¢ pexTHBIN. bepeM 00bIUHBIN CTakaH W Ha/lMBaeM ero BOZAOMW M3-TIOf, KpaHa [0
caMbIX KpaeB, YTOObI He 0CTaBaIOCh y>Ke MeCTa, BO/ia TIOYTH BbIJIMBA/IaCh.

Tereps GepeM KBaJpaTHbIN KyCOK TJIOTHOW OyMaKKW, TOJIbKO He Ta3eThl —
nyuiiie Oymary oT mpuHTepa. Ero pa3smep [o/mbkeH ObITb TakuM, uToObl Oymara
TIOJTHOCTBIO HaKphIBasla CTakaH U Cjierka Topuasa o KpasiM.

AKKypaTHO HakpbiBaeM CTakaH Oymaroii, cjerka MpwkuMaeM K Kpasm,
HaKpbIB CBepXy JaJioHbto. Tereph GepeM u Obicmpo TiepeBOpauvBaeM CTakKaH,
TIOJIHBIA BOAbI, UTOOBI OfIHA pyKa TIOJJep>KUBajia a/loHbI0 aUCT Oymaru, a
JPYTOl MbI [lep>Ka/iv TlepeBepHYThIM CTaKaH 3a JHO.

Ecmu Temeps ybpaTb CHM3Y JafloHb, OyMaKka /[I0/DKHA OTBaJMThCS M0
HaropoM BO/bl U BCSI BOZIa BBITUTHCS?

BoT 00bIYHBIN CTAaKaH C BOAOW, HAKPBITHIM Oymaroii. Boabl — /10 KpaeB.

Kak 6b1 He Tak. YOupaem /afioHb — Oymara CJIOBHO MPWIUILIA K KpasiM,
BO/Ia B CTakaHe He BblMBaeTcs! (PekoMeHyI0, MpaB/a, [jist Hauasia OIbIT fie/laTh
Ha/l PaKOBUHOW — WHOI/IA He TI0Jy4aeTcCs, U TOT/la BOJla BCe-TAKW BBUTUBAETCS
TIPSIMO Ha TI0J1.)



A BOT 51 ero nepeBepHy’/I — M BOa He BbL/IMBaeTcs!

[Touemy Boj/la He BbIIMBAeTCs M3 CTakaHa? [la MOTOMY, UTO BO3/AyX, Hallla
arMocdepa, JAaBUT C JIPyroii CTOPOHBI Ha OyMakKy U He ZiaeT BOjle BBLIHUTHCSI.
OObBIYHO MBI He oOpalljaeM BHUMaHUS Ha JjaBleHre BO3yXa. A MeXIy IMpOurM,
C laB/ieHreM CBsi3aHa paboTa OrpOMHOTO KOJTMYeCTBa Pa3/IMUHbIX PHUOOPOB.
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E1e 00 armocdepHoM AaBieHUH, Wik OnbIT
B «MakaoHa/jgce»

JI/ist omibITAa HAM MOTPe0yeTCs: HAlUTOK C COJTOMUHKOM.

Mbl TMOMHUM ONOBIT C TI€PEBEPHYTbIM CTaKaHOM, M3 KOTOPOrO He
BbUIMBajach BoJia. A MO0OHBIN OMbIT, TOJBKO YIIPOIIIeHHbIN, MOXKHO TIpO/ie/aTh
JJis  CBOMX [ipy3el BO BpeMsi TiocellleHusi Jitoboro Kade, Harmpumep
«MakzoHanzaca», rae MoAalT HAUTKU C COJIOMUHKOW. Bo3bMHUTE CO/IOMUHKY,
OMyCTUTE B JKUJKOCTb W 3aTKHUTE CBepxy MajblieM. Temepb, He OTIyCKasi

TaJsiblia, IOJAHUMUTE COJIOMUHKY, Jiep)Ka ee HaJl CTaKaHOM.
'—"1‘_ '.-H'l ™

Ha (l)OTO A BbITAI'NBA0 CO/IOMMHKY MH3 0aHKH C l'lO,E[KpEl]].lEHHOﬁ
KUAKOCTBIO. BHYTpl/I BHJAHO, 4YTO BE€pPXHAA 4YdCTb — Xe€/ITad, 4 Ad/IblIeE
COAEPIKHUTCHA )XUAKOCTD.

[ToHSTHO, UTO PO/Ib JIMCTOUKA OyMaru, KOTOpBIM He [laBajl BO/le BBITUTHCS,
TIPKUMAeMOro aTMOC(epHBIM ZlaB/IeHHEeM B OITbITE C TIePeBEPHYTLIM CTaKaHOM,
WUTPalOT CWIbl TIOBEPXHOCTHOTO HaTSDKeHWs >XUAKOCTA. OHU  (GopMHUpYIOT
yIOPYTYyIO TIJIEHKY, HEBUAUMYIO T7la3y, HO JOCTaTOUYHO Kpernkyr. Bo3gyx gaBut
CHU3Y Ha YKUJKOCTb U He IaeT el BbIIUThCS U3 COJTOMUHKU.

Ecmu Mbl yOepeM CBepxy Masiell, BO3JyX HauHET JaBUTb Ha >KUJKOCThb
OJJMHAKOBO C JBYX CTOPOH — U TIOJ, AEMCTBHEM CH/bl TSDKECTH >KUIKOCTh
BbITHETCSI 00pPaTHO B CTaKaH.

OTOT OIBIT JIETKO Mpo/ieniaTh B TH0O60M Kade U MoKa3aTb CBOUM /Ipy3bsM Oe3
BCSIKOM TIOJITOTOBKH.
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slitijo-0aTuckad, uiau Boga u3 MeprBoro
Mops

Jins ombITa HaM MOTPeOYIOTCSI: BHICOKAsl CTeK/ssHHasi OaHKa,
COJb, KypUHOE SIALIO.

OTOT OIBIT OMKCAH y BeJMKOro Mactepa orbiToB H.U. TlepesibMaHa, HO 51
BKJTFOUM/I €70 B CBOM OITbITbI, HEMHOTO W3MEHUB, MOTOMY UTO OTBIT OYEHb
TIPOCTOM U 0UeHb xopoiui. OH /jaeT MOHUMaHHe TOTO, UTO TaKOe «IJIOTHOCTB.

Mbl Bce 3HaeM, eCTb TipeaMeTbl 0Oosee TIIOTHbie (M 0OBIUHO OoJiee
TSDKEJIbIe), a eCTh «pPbIXJIble», WM HeIJIOTHble. Harmpumep, eciy IOJIOKUTD
pSIOM KYCOK TII€HOIJIaCTa W KyCOK TpaHWTa OAWHAKOBLIX pa3MepoB, TO
NeHoruiacT OyfeT $BHO MeHee IUIOTHBIM MaTepuajioM. Ho C TBepAbpIMu
npeZiMeTaMu 3TO Oosiee-MeHee TIOHSITHO, @ BOT KaK OBITb C >KUJKOCTSIMH H
rasamu?

Bojia, HarmpuMmep, SIBASIeTCS MPAKTUUECKH HeCKUMaeMou XHUIKOCThI0. To
ecTb eC/iM y Hac OyfeT ofuH KyOWueckuidl MeTp BOjbI (3TO KyOMK pa3Mepamu
MeTp Ha MeTp Ha MeTp), TO CXKaTh €ro /layke OTPOMHBIM [IaB/IEHUEM /10 KyOuKa,
CKa)keM, TIOJIMeTpa Ha ToJIMeTpa Ha II0JIMEeTpa, He YAACTCS — WM HYKHO
TIPUMEHSITh yCU/IHUS OYKBa/TbHO B MUJUIMOHBI TOHH.

O/[lHaKO TUIOTHOCTh BOJBI MOXET CHIBHO pa3/iMuathCsi. B OCHOBHOM 3TO
3aBUCUT OT COZIEpP)KaHWsI B BOJie pa3/MuUHBIX TpuMecel. UYaije BCero Takou
NIpUMeChI0 ObIBaeT 0ObIYHAsi cob. UeM OoJbllle COMM PacTBOPEHO B BOjE, TEM
TUIOTHee Bojia. B fanekoii ctpaHe M3paunsib eCcTh 1ie/ioe OTPOMHOE 03€po, BojJia B
KOTOPOM Y’KacHO COJieHass — M O4eHb TUIOTHas. YesioBeK B 3TOM o03epe (OHO
Ha3bIBaeTCsi MepTBOe MOpe) He MOXKET Jja)ke HBIDHYTb U JIeKUT Ha Bofie Oe3
Ha/lyBHOTO Marpaca! MbI momnpoOyem ciiefyroIiydii TIPOCTOM OMBIT. Bo3bMeM
BBICOKYIO CTEK/ISTHHYIO OaHKY, Ha/lbeM BO/IbI U TIOJIOKUM Ty7la 00bIYHOE KypHUHOe
SIMLIO.

SIHLI0 OITyCTUTCS HA CaMoe /IHO, TIOTOMY UTO €ro IJIOTHOCTh UyTh MEHBIIIE,
YyeM TUIOTHOCTb UMCTOW BOZIOTIPOBOZHOM BOAbl. Tereps OyneM Gpocatk B OaHKY
CTOJIOBBIE JIOXKKHM COJTM Y pa3MeIIBaTh aKKypaTHO — JI0 TeX I10p, MOKa SUI[0 He
HauHeT TIOTUXOHEUKY BCIUIbIBaTh. MOXHO JOOWUTBCS TOTO, UTO SIMIIO 3aBHCHET
rocepeiiHe 0AHKUA KaK HACTOSIIUM TyyOOKOBOZHBINM arrapar, He BCIUIbIBas Ha
TIOBEPXHOCTh W He OMyCKasich Ha JHO! BOT Kak 3TO BBLIVIIAWT B MOEM OIIbITe



(cmotpuTte (poTorpaduro).

Hackimasi conb B 6aHKy M pacTBOpsisi e€e, Mbl W3MEHSUIM TAaKOM BayKHBIH
rapamMeTp, KakK IUVIOTHOCTb. Bce TpeAMeThbl, IIJIOTHOCTb KOTOPBIX OOsbIiie
TIJIOTHOCTH BOAbI, OyAyT B Hell TOHYTb. Te TIIpeiMeThbl, TUIOTHOCTh KOTOPBIX
MeHbIlle, OyAyT BCIUIbIBaTh. A Te, Y KOTOPBIX IIJIOTHOCTh OJMHAKOBasi C BOZIOH,
OyayT 3aHMMaTh PAaBHOBECHOE TI0JI0)KEHHE — HU TOHYTh, HU BCTUIBIBATh.

sTino-6aTuckad). BUCHT MeXX/y JHOM U NMOBePXHOCTHIO BOJABI.

3mech ecTb OfHA MajleHbKasi XUTPOCTb. Y [Ha, TAe Ooblie COMH,
TUIOTHOCTh pacTBOpa HeMHOTo Oosibiiie. Ha TOBePXHOCTH, KyZla CO/b IOXOUT «C
OT03/laHNUeM», — TIJIOTHOCTh MeHbille. [T03TOMy SIHII0 M 3aBHCAeT ToCeperHe,
TIPYMEPHO Ha TOM rpaHuIle, TVIOTHOCTb BO/bI Y KOTOPOU paBHA IJIOTHOCTH SIMIIA.

daKTUYeCKH MBI TTOJTYUH/TH (PU3UUeCKU TIPUOOP — «IVIOTHOCTEMETP», €C/U
MOYXHO TaK BBIPA3UThCSI!

Terepb CTaHOBUTCS MOHATHO, TIOUEMY B MOpe WU OKeaHe C COJIeHOM BOZIOH
TJlaBaTh Jierye, 4yeM B TIPECHOM o3epe. B mpecHOM o03epe IJIOTHOCTb BOJbI
MeHbIIIe U TeJIO He TaK CU/IbHO BBITAJIKMBAETCSI Ha TIOBEPXHOCTb.

HekoTopble MOTYT CKa3aTh: a KaK J>Ke I/IaBalOT Kopabmu, cfieraHHble U3
Xese3a? Besib >kesie30 ropaszio MoTHee BObI!

OtBeuy. KoHeuHO, »ke/ie30 HaMHOTO TUIOTHee BOAbL. EcC/iM MBI BO3bMeEM
KYCOK >Kejie3a ¥ 6pocyM B BOZY, BPSJ| /I OH BCILIBIBET — 3TO TOJILKO B CKa3Kax
BO/IIIEOHBIN TOTIOD M3 ’Kejie3a WM 30/710Ta BCIUIbIBAJA Ha IMOBEPXHOCTh. Ho
KOpabnu cJieslaHbl TaK, YTO ’Keye30 OMyCKaeTCs B BOAY BMeCTe C OrPOMHBIM
KOJTMYECTBOM Bo37yXa (KOTOpbIM BHYTpPH KopabOssi). Eciu B3ATh BCIO MacCy
Kopabsist ¥ TIofie/TUTh Ha 00beM BMeCTe C BO3yXOM — TO MOJIyUUTCS TIJIOTHOCTB,
KOTOpasi MeHbIlIe TJIOTHOCTU Bogbl. [To3ToMy ecsi B HuIIe KOpabssi obpasyercs
nipoboriHa — Kopab/ib TOHET.

3akoHbI (HU3UKU He OOMaHeIlIb.
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Cuia B canTuMerpax, uiu HarissjHo 3aKoH
I'yka

JIns  onbiTa HaM MNOTPeOYWTCS: BO3JYIIHbIA  IIAPUK,
dbnomacrep.

B mikone npoxogAr 3akoH 'yka. 7Kyt Takor 3HaMeHHUTBIN y4eHblid, KOTOPbI
y3yyaa CKUMaeMOCTb TpeJMeTOB U BeIeCTB U BbiBeJl CBOW 3aKOH. 3aKOH 3TOT
OUeHb TIPOCTOW: YeM CHU/IbHee Mbl pacTArMBaeM WM CKUMaeM IMpeaMeT, TeM
CUIbHee W3MEHSIIOTCSl ero pasMepbl. MM Mo-HayuyHOMY: U3MeHeHWe [JIMHbI
rpeAmMeTa IpsIMO TMPOMOPLIMOHA/IBHO TMPUJIOKEHHOW K HeMYy CWJie pacTsDKeHHUs
WU CKaTusl.

[ToHATHO, YTO pasHble IIpeAMeTbl CKUMAKTCS W PacTATMBAKOTCA IO-
pasHOMy. Pe3nHa J/ierko TSHeTCd, a BOT MpamMOp WM KUPIUY [IOYTH He
CKUMarOTCS, JIONaroTCS.

MoXXHO 1 Kak-HUOyIb HarisiiHO «YBUJETb» AeicTBHe 3akoHa ['yka? §1
TIpUBEJly OUeHb IPOCTOU OMBIT, B KOTOPOM Mbl CMOXeM BHJeThb Cpa3y, Kak
[eMCTBYeT Cuia Ha rpefiMerT.

Bo3bMeM O0OBbIUHBIN 1IapUK U HasyeM ero. Ha TOBepXHOCTU Hapucyem
diomactepom kietky. (I mpoboBan pucoBaTh IIADUKOBON PYUKOW, U IIapUK
JIOTIHYJI, U3PSiAHO MeHs HaryraB.) [Tonyunnock kak Ha ororpaduu.

IITapuK ¢ HAPUCOBAHHOU KJIETKOH.



CAyThIH HIAPUK C JIO3YHIOM.

Temnepp «cayem» IIapuK, U MOJYYUTCS Pe3WHOBAsi TPAMOUKA C MaJIeHbKOU
K/IeTKOM, HapucoBaHHOM Ha HeM. Ha ¢ororpaduu BujHa [Aa)ke HaJIUCh —
«PuU3UKa — ITO UHTEePeCHO!».

= £ 4
IIlapuk pactaruBaerca — kijerka jAedopmupyercsa. «['ykomerp» B
el CTBUH.

Ecmu Mbl Terepb OyzieM pacTSrvBaTh IIapUK, MPUK/IaZbIBasi K HEMY CUTY
paCTsKeHHUsl, Mbl YBU/IUM, KaK M3MeHsIeT CBOU pa3Mephl, JedOopMUpPYyeTCs Hallla
kjieTka. OT/IMYHO BUJIHO, UTO [Jle TPWIO)KEHAa CWia — TaM U H3MEHSIFOTCS
reoMeTpuueckre pasMephl I1apyuka. MOXKHO pacTSrvBaTh LIAPUK B pa3HbIe
CTOPOHBI CUJIbHee WK cabee, a Hallla HApMCOBaHHasi CUCTeMa KOOpAUHaT OyzeT
cpa3y TIOKa3blBaTh, TAe U KakK TMpuwiokeHa cwia! MOXHO B3siTh OOBIUHYHO
JIMHENKY U 3aMepUTh B CAaHTUMeTpax pa3Mephbl KJIeTKH, a IOTOM — HaCKOJIbKO 3TU
pa3Mepbl W3MEHWIHWCb, POBHO B TaKOW >ke CTeleHW MeHseTCsl MPUJIOKeHHast
cuia. Mbl TIOSTyun/u U3 11apvka npubop, Ha30BeM ero «rykometpy». [Ipubop asis
J€EMOHCTpALMY 3aKoHa ['yKa «B)KHUBYHO»!
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Kaniu B 0aHKe, uiu fIaepHbIil B3pbIB BBEPX
HOraMH

,Z[JIH OnnbITa HaM HOTPEGYIOTCH: BBICOKasl CTeK/IgHHas OaHKa
WJIK Bd3d, YE€PHAA TYIb, ITUIIETKA.

Boga 00buHO mpo3pauHas. Mbl C TPYIOM MOXEM TOHSITh, KaK [[BIKETCS
cama Macca BOZbl BHYTPH, €CJ/TH TOJIBKO B BOJIe UTO-HUOY/b He TJIaBaeT. A Be/b
JBIDKEHUE BOZBI U3yUaeTCsl OUeHb MHOTUMH YUY€HBIMH, 1[e/TbIMH CTIeldaTbHBIMU
uHCTUTyTaMH. [Touemy? [ToToMy UTO 3TO OU€HBb BaXKHO [IjIsi XOpOIed paboThI
MHOTMX TIpUOOPOB W YCTpOMCTB. Haripyimep, MOHMMAsi, KakK [BWKETCS BO/Ja,
MOXXHO JIydllle YIIpaB/sATh KOpaO/isiMu W W30eXkaTb CTONKHOBeHW. I[IpuBeny
opvH npuMep. Korzia iBa oueHb OOMBIINX OKEAaHCKUX Cy[AHA UIYT PSAOM APYT C
JPYTOM, a MeX/ly HUMU OCTaeTCs y3Kasi TI0JI0CKa BO/IbI, BO3HUKAeT 0cobasi Cuia,
KOTOpasi HAUMHAET MPUTATUBaTh Kopabmu fpyr K Apyry. [Toka 3Toro He 3HaH,
CJIyuyaivch KaTacTpodhbl UMEHHO I10 3TOW NPUUMHE.

Ho Kak pa3risifieTb ABUKEHUE >KUKOCTH?

[TortpoOyeM TipoiesiaTh OYeHb KPAaCHBBIA U MPOCTOU OMBIT. It HEro Ham
OyZyT HY)KHBI BBICOKAst CTeK/IsTHHasi OaHKa WM Ba3a U 6aHOUKa C YePHOH TYIIIbIO.

Hanbem 0GaHKy BO/IOM [OBepXy (s B3sT BBICOKYIO Ba3y, He TIOXKasies Jist
oreiTa). IToctaBUM Ha CTOJ (TIOACTE/UB Ta3€TKY) U MOJOXK/IeM MUHYT ABa/II[aTh.
Bojia Jo/KHA YCTIOKOUTRCS U TIepeCTaTh JABUraThCsl.

Ternepb 0OBIYHOM MUTIETKOM KaITHEM B BO/[y KarleJIbKy TYIIIH.

[TOCKOMBKY TUIOTHOCTb TYIIM OOJIbIle TUIOTHOCTH BOJBI, Karjisd CTaHeT
OITyCKaThCs Ha JHO TOJ JeHCTBUEM CUJIbl TSDKECTU — M HayHeT 0Opa3oBBIBATh
oueHb 3aHsITHbIE (hopMbl. CIOBHO OTPOMHBINM OCBMUHOT BBITyCKAeT Iyrasbiia!
[TocmoTpuTe Ha dhoTorpaduu.

Ternepb BHUMAaTE/ILHO PACCMOTPUM, KaK MMEHHO OITyCKaeTCs TYIIb B BOJE.
Mbl BUAWM, UTO Karuid pa30uWBaeTcsi Ha OTAe/IbHBbIE CTPYHW, KOTOpBIe
PacCIpOCTPAHSIIOTCS B Pa3Hble CTOPOHBL. Ha KOHIle KXo CTpyu (OPMUPYETCS
YTO-TO BpOZie KOJbIla WM TpUOKAa. OTO XOpOIIO BHW/IHO Ha C/IeAyIOIIen
dororpadun, KoTopyr s crieljuaqbHO 0OpaboTan Tak, uTOOBI Jjydile ObLIO
BUAHO (opMy Karienb. EC/M NPUCMOTPEThCs, TO BHAHO, UTO MHOTHe Karliu
00pa3yroT BOKDPYI CTPyHM KO/bl[0. KOJBI[0 OKpy)KaeT OCHOBHYIO CTpYyIO, a
BEPXHsIS YaCTh Karyld HAUWHAeT HallOMUHATH Ipyo.



OTa KapTWHA HallOMUHAaeT MepeBepHYThIN siZiepHbIN B3pbIB. V1 HecyuaiiHo.
Oka3biBaeTcCsl, UTO 3aKOHbI /1JIs1 )KUJKOCTEN U ra30B B HEKOTOPBIX C/Iydasix OYeHb
noxoxu. @opMUpoBaHKe CTPYU ras3a MpU OMpe/ie/ieHHbIX YCIOBUSIX MOX0XKe Ha
(opmHpoOBaHKe CTPyH BOABIL.

‘1
Kanin oﬁpa3ylo'r KOJIbIld H I‘pI/IGBI npn OIyCKdHHMH. (I)OTOI‘pa(l)I/IH
nepeBepHyTa BBEPX HO'aMH.

YTo mpoucxoAuT, Korjla B3pbiBaeTCsi aToMHass 6om0a? OrpomHasi SHeprus
BbIJIe/ISIeTCS U3 B3pbIBAIOLLErOCSl ypaHa, W TeMIlepaTypa B MeCTe B3pbIBa
CTaHOBUTCS MOYTU TAaKOM Ke, KakK Ha noBepxHOCTU CosHua. Bo3gyx MrHOBEHHO
packassieTCsi ¥ pacluvpsieTcs. Paciivpssce, BO34yX CTAHOBUTCS MeHee TIJIOTHBIM
Y HauvHaeT MOJHUMATbCA BBepX, B arMocdepy. ITocmorpum Ha ¢ortorpaduro
HaCTOSIILEr0 SIJepPHOr0 B3pbIBa, IIPOM3BEJEHHON0 Ha arojule (KOpa/uioBOM
octpoBe) B 1968 rogy ¢bpaHI1y3CKUM MPaBUTETHLCTBOM.

[To cBoeit CTpyKType, TO eCTb MO TOMY, KaK B3pbIB YCTPO€H, OH OYeHb
HarioMuHaeT Hawy Karvid. [Toyemy? IloTomy uTO CXOKM yCIOBUS, B KOTOPBIX
TIPOMCXOASAT U OIUH Y PYTOU «OMbIThI» (Halll OTBIT, TIpaB/ja, MUPHBIN).



9T10 ¢oTorpadus sifepHOro B3pbIBa, cAesaHHOro (panuy3amu B 1968
ropy Ha aro/uie dankBarayda.

[TonyuaeTcs, kak OyATO BO3AYIIHYIO Kalull) «KarmHyau» B 0OaHKy C
XOJIOMHBIM BO3JyXOM. JTa «Karisi» HauWMHaeT TOJHUMAaTbCs, oOpa3ysi CTpYyrO
(HOXXKa simepHOro Tpuba) u hopMUpyst OueHb 3arloMUHarOIIUCs «rpub». TouHo
TI0 TeéM >Ke 3aKOHaM, TI0 KOTOPbIM (JopMUpyeTcsi «rpub» Ha Hallleii Kariie B OaHKe
BO/bl. OT/MyaeTcss TO/NILKO HArpaB/ieHWe [IBIKEHUs: BO3AyX Jierue W
TIOJJHUMAeTCsI BBepX, Karljisl TshkKejiee — U OIyCKaeTCsl BHU3.

Takum 00pa3oM MOXKHO TPOC/IeAUTb [ABWXKEHHE >KUJKOCTA M 3aKOHBI
o0Opa3oBaHus Pa3UUHBIX (GOPM.

Mario Toro, ecv Mbl CpaBHHM HaIIM Karuiy ¢ ¢poTtorpagusiMmu acTpOHOMOB,
T7Zle OHU CTapaloTCs 3arevarsieTh fAajieKue ralakTUKU, TO Mbl 0OHapy>KUM MHOTO
cxozcTBa. B fanmekoM kocMoce Omy)KJarOT HeNOMEepHO OrpoMHble o0saka
KOCMUUECKOW TIbIM, ra3a. JTU o0siaka WHOTI/Ia HAThIKAKOTCS JApPYr Ha Apyra,
yepe3 HUX TIPOJIETAOT 3Be3[bl W TajakTUKU. KoHeuHO, BCce 3TO AJIUTCS
MUJTUAP/BI JIET, HO 3aKOHBI OCTAOTCSl O/[MHAKOBBIMU, UTO /ISl Karuii B OaHKe,
YTO /151 3Be3[JHOrO ra3a. VM acTpOHOMBI C yAuB/ieHHeM OOHapy>KUBAKOT TOYTU
TaKue ke KapTUHKH, YTO Mbl TIOJyUU/IU B OOBIUHON OaHKe C BOZIOW U KarisiMU
Tywn! Bot ¢ortorpadus B3opsasiueiica 20 000 sieT Ha3a/, CBepXHOBOM 3Be3/pbl,
cienaHa TeneckorioM Xab6s. 3Be3fa BbiJIecHy/la Ta3oBble oOsmaka —
TIOCMOTPUTE, KaK TMOXO0XKM 3TH KOCMHYeCKHe ra3oBbie «3aHaBeCKW» Ha TO, UTO
rosyyaeTcsi B Haileil OaHKe yepe3 HECKOJIbKO MHUHYT TOC/e «KamaHus». $1
CrelUasbHO TIOMeCTU 3TU ¢oTorpa@uu psoM — BUAHO, UTO TIPOLIECCHI,
uzyIe B 000UX OMbITaX, OJUHAKOBBI. TOILKO OZIUH OTBIT CTaBUM MBI, a JIPyToi
— TBoper; BceneHHoli, HaBepHOe.



A 3T0 c/1efpl Kanii yepe3 HeCKO0/IbKO MUHYT.

YueHble 4acTO CO3/JAlOT [/Is1 U3yUeHUs] KaKUX-TO OueHb OOJbIINX SIBIEHUM
crieliaibHbIe YC/IOBUSI, KOTOPbIe TIOX0XKH TI0 CBOel 00CTaHOBKe Ha 3TH SIBJIEHUSI.
Hampumep, C/I0)KHO W3MepUTh U TIOHSATh HAa JIeTSIleM camojieTe, KakK ero
oOTekaroT cTpyd Bo3iyxa. Toria fenaroT MajeHbKUII MakeT camojieTa U B
naboparopuu 06/1yBarOT BO3AyXOM U3 CTEIUa/JbHOTO BeHTWIsITopa. Y monyyaroT
BO3MOXXHOCTb U3MEHSITb KOHCTPYKI[MIO CaMoJieTa, pa3pabaTbiBaTb HOBBIE
MO/IeJIH.

Pa3Be He yIUBUTETHHO?
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Pa3HbIe MOTOKU BOKPYT HAC

Jins onbiTa HAM NoTpedyercsa: 0ObIUHAs CBEUKa.

Eci roBopuTh mpo BO3AYIIHBIE U BOJAHBIE TOTOKH, TO TMPU BCEM UX
MHOT000pa3ny CyIIeCTBYeT /1Ba MPUHLIUITAA/ILHO Pa3TMUHbIX TTOTOKA. O[UH THIT
Ha3bIBAaeTCs JlaMUHAPHBIM, TO €CTh CTIOKOWHBIM, a JIpyroil — TypOy/leHTHbIM, TO
ecTb OecropsiZlouHbIM, BO30Y)KIeHHbIM, XaOTUUeCKHUM. [IpOCTOM OIBIT TTOKaXKeT,
yeM OHU OTIMuaroTcA. ECiM B KOMHare C 3aKpbITBIMU JBEpSAMUA U OKHaAMU, [7e
HeT [IBIDKeHMsI BO3/lyxa, 3a)KeUb W T0racuThb CBeuy, TO OT T/etoilero (huTwusIs
OyzeT ToJHUMAThCS POBHBIN, MPAKTUUECKHU TIPSIMOM TeT/Ibld MOTOK JbIMKa. Ha
doTorpacduu BHMHA 3Ta NpaKTUUYeCKU TIpsiMasi, KaK HUTKa, CTpyHKa AbiMa. Takoi
CTIOKOMHBIM, He BO3MYI€HHbIM HUUEM IIOTOK Ha3bIBaeTCsl JaMUHapHbIM. OH
XOPOIII TeM, UTO BCe YaCTHIIbI ra3a JABWKYTCS Kak ObI paBHOMePHO, 6e3 PhIBKOB U
3aBuxpeHud. [1o3TOMy, XOTd HMX CKOPOCTb W HeBeJIMKa, JIJAMUHApHbIA TOTOK
riepe/iaeT BelllecTBO ropaszio 6osee 3¢ dekrrBHO. Hanpumep, eciu Ob1 U3 KpaHa
CTPYys BOJBI 11I7Ia B BHZE JIAMUHAPHOTO TTOTOKA, TO BeIPO BOZABI HaOMpaioch Obl
3a rapy cekyHn!

JlaMuHapHbId NOTOK OT Taewimero ¢uruisa. IIpakTuuecku poBHas
cTpys. Bce okHa u JBepH Ha Moell KyXHe 3aKPbIThl, BO3yX He KOJ/IbIIIeTCs,
sl TUXO JIBINIY B CTOPOHY, YT00bI He C03/]JaBaTh Ko/ie0aHuil BO3yxXa.



JlaMHHApPHBIN MOTOK MPeBpalaeTcsi B TypOy/IeHTHBIMN.

Ho namMuHapHbIe TTOTOKM BCTPEYAIOTCS TOpasfio PeXke, ueM TYpOy/IeHTHBIE.
Kak TO/JILKO TOTOK >XMJKOCTM WM ra3a HabOWpaeT CKOPOCTb WM BCTpPEUaeT
Jpyryve BO3MYIIIAIOL[He TIOTOKH, OH pa30MBaeTcss Ha Kyuy BHUXPEBBIX
oOpa3oBaHuli M CTAHOBUTCS TypOy/JeHTHbIM. BMeCTO TOro 4ToOBI CITOKOHHO
TepeJBUraTbCsl  BIIepe/l, ITIOTOK BpalllaeTcsa  ThICSYaMU  MMKPOBUXPEH,
3aTOpMakuBasi ABkeHue. Ha ciepyroleit ¢pororpadguu OTJIUYHO BUIHO, KakK B
KaKOM-TO MOMEHT pPOBHasi CTPyHMKa JJaMHHApHOTO IOTOKa BAPYr pa30uBaeTcs
cama coboli, «JioMaeTcsi» U MpeBpalllaeTcsi B XaOTUUeCKuii Habop BUXpeH. ..

TypOy/ieHTHBIE TIOTOKU CPBIBAIOTCSI C KPbUILEB CAMOJIETOB W U3 TypOMH, C
KpaeB MOCTOB M 3/IaHWM, BO3HUKAIOT BOKPYT IIPeAMETOB... [IpaKTHUeCKH OHHU
OKPY’KalOT HaC BCIO >KU3Hb, Bcerna. ToMbKO Mbl UX He BHUJUM, MOTOMY 4TO
BO3lyX TMpo3padeH. OfHAKO B HAyUHBIX HCC/I€AOBAaHUSX HAYUYWINUCH Ie/1aTh
dotorpaduy  BO3AYIIHBIX TIOTOKOB M BHMMATEeJbHO H3y4YalOT WX IS
KOHCTPYHMPOBaHUSI aBTOMOOW/IEH, CaMOJIeTOB, TOe3/0B, APYTUX TEeXHUUECKUX
IprOOpPOB M CPE/ICTB MepeIBIKEeHUS. MbI )K€ CMOIJIU YBH/IETb WX, MCIIO/Ib3ys
OOBIUHYIO CBEUKY.
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JInH3a 130 JIbaa

JInist ombITA HAM MOTPedyeTcs: BO3AYIIIHbIN 111apUK.

B omHOM 13 poMaHOB BeiMKoro JKromst BepHa myTeliieCTBeHHUKH OKa3aCh
3a TIOJIIPHBIM KPYTOM, B CTPAIIIHOM XOJI0/ie, CPeH JIbJIUH U CHEroB — 6e3 orHs!
Y HUX He ObUIO CIUYEK, 3a)KUTrajiokK, Zla)ke TPeHWeM He MOIJIM OHU Ha MOpOo3e
N06bITh oroHb. UTo /eaTh?

3Hast 3aKoHbI (DM3UKH, OHU MPUAyMa/ld OUeHb 3aHSITHYIO IITYKOBUHY. B3simu
OosbIION KYyCOK TIPO3pauHOro JibJla, BbIpe3alu W3 HEro JWH3Y, CJIOBHO
CTeKJ/IsTHHast TMH3a U3 OUHOK/IS UK 00bIYHOE YBeJIMUUTETbHOe CTeKJIO.

B03MOXKHO /U Takoe Ha caMoM jienie? $1 ¢ ZeTCTBa XOTesl MPOBEPUTH ITOT
OTBIT, HO BCeé HMKAK He Mor coOpartbcs. VM BOT mpuaymas, Kak 3TO CjienaThb
1pocTo U ObICTpO. MHe Ha/lo OBbLIO Z0Ka3aTh, UTO JiefisiHasl IMH3a YBeUUUBAET,
MOKeT (hOKyCHPOBaTh CBET, KaK 1 CTEKJISTHHASI.

111 omibITa HaM TOHAZIOOMTCSA OOBIUHBINA BO3AYIIHBIM 1IApUK. f Hafien ero
Ha KpaH W Ha/IWI BOJbI Tak, uTOObI OH CTaa KPYIJIbIM, HO He O4eHb OOBIINM,
TIpUMepHO ¢ O/ro/IIle B IUaMeTpe.

IIlapuK 130 1bjAQ, 3aM0/THEeHHbIN BOJ0N BHYTPH.

3aTeM 3aBsi3a/l TOPJIBILLKO IIapUKa Y3/I0M... U MOJIOXKUI B MOpo3uky! Cran
X7aTb. [leno B TOM, UTO BO/ia B LlIapvKe 3aMep3aeT C KpaeB — BHYTpb. [loaTomy
CHauasa obpasyeTcs JiefisiHasi KOPKa, @ BHYTPH Il1apyKa ellle ruiemiercs Boga. U
HaZl0 BBIHYTb IlIapUK, TIOKA ellle He BeCh OH MpoMep3 HaCKBO3b. [10TOMY UTO MbI
y)Ke 3HaeM, UTO MHaue JjieJ] BHYTPY HauHeT pacrvparb BepxXHUe CJ0W U IIapuK
TPECHET.



Bce monyumsioch, Kak M TIpeCKa3bIBa/ld 3aKOHbI (U3UKWA. $1 BbITAILW
IIIapHK, KOT/la OH MPOMep3 MPHMEPHO Ha MOJCAHTUMeTpa. BHYTpU BHAHO ObILIO,
Kak I/IaBaloOT My3bIpbKU B Bojie. [TocMoTpuTe Ha doTtorpaduio, Kak 3abaBHO OH
BBITVISIZIEN, KOT/Ia s COZpal C Hero pe3rHOBYIO 000/IOUKY.

SI TIONOXKW €ro B pPakOBMHY Ha IJIACTMAcCOBYIO CETKY, MU Ha BTOPOU
dororpaduu YeTKO BHHO, UTO CETKA CH/ILHO YBEIMUHBAETCS, TO €CTh IIAapUK
paboTaeT Kak 0OoJibItiasi TH3a!

IIlapuk, 1eXXamuil Ha CeTKe, — CeTKa yBe/TuYuBaeTcs!

Ha ¢ororpaduu xopoiiio BUIHO, YTO IJIaCTMACCOBasi CeTKa 4epe3 JIMH3Y
CMOTPUTCS TIPUMEPHO B ueThIpe pa3a OoJsibille, ueM 0e3 yBenuueHUs. IOTO
O3HayaeT, UTO TaKOM IIapyK W30 Jib/la yBeJIMUMBaeT B UeThIpe pasa.

Tak uro Kronb BepH OblaT mpaB: W30 A [IeHCTBUTETLHO MOXKHO CZIe/IaTh
JTUH3Y, KoTopas OyzneT cobupaTh COTHEUHbIE JIyUW — U 3a)KUTaTh OTOHb!

Kcratu, s1 mpoBepus, AeWCTBUTENBbHO M JIeASHOW IIApUK JIOHET, eC/IH
3aMOpa)kKuBaTb €ro [Jasblle, [0 KOHL[a, HAckBO3b? IlocmoTpure, Kak OH
B30pBaJICsl U3HYTPHU.

IIlapuk wu30 JbjAQA, B30PBAaHHbIA HM3HYTPHM MPH  TOJIHOM
3aMOpa)KMBaHUM.

TEM, KTO 3daX04eT IIOBTOPUTb STy BTOPYKO 4dCTb OIIbITd, HAAO OBLITB



OCTOPO>KHBIM — TIOJIOXKUTD I1ap B MUCOUYKY, TIOTOMY UTO, KOT/[a IIapUK JIOTTHET, U3
HEro BBITEKYT OCTaTKU BOZbI U 3aMepP3HYT Ha [[He MOPO3U/IKU.

Mexxay TeM TIONyuusCsS ellje OAWH KpacuBbili ombIT. Ha dororpadum
OT/IMYHO BU/IHO, KaK BHYTPU JiefiSHOM O0O/IOUKM pacroiaratoTcsi TpemuHbl. O
YyeM OHU rOBOPSAT?

A OHM TOKa3bIBalOT, KakK pacripe/iesisieTCsl JaBleHWe W KaK B3pbIBAeTCs
W3HYTPU MaTepuas, CKakeM, y HarloJIHEHHOM ropoxoM OomObl wiu siipa. B
CTapuHy Jieflany siipa U3 MeTaljia, @ BHYTPb HAChIMaau MOPOX U CTPEIsiv U3
nyiiek. fiapa ObiM Kpyribie. Haiil siefisiHOM 11apuK SIBUJICS KaK pa3 MO/eJIbio
Takoro sipa. [Ipu 3amep3aHuu Ha mepBoM 3Tarie chopMHUpoBasach 06010uKa —
Kak OyATo 3TO MeTannuueckasi obomnouka siipa. Ha BTOopom 3Tare 3amep3aHust
nen co3faeT JjaBjieHUMe W3HYTPU, Kak OyATo 3TO B3pbiBaeTcsi ropox. Cuiisl,
pacriupatoiie 000/I0YKy W3HYTPH, PBYT MaTepuan (Jief), ¥ OH JIOMAeTCs.
TpelHbI TTOKa3bIBaIOT, I7je pa3phiBarolliee yCUIue JOCTUIVIO MaKCUMYyMa, CTajio
HerepeHOCUMbIM /iJisi 060104k, [TOCKONBKY jie; MpO3payHblii ¥ TTIOBEPXHOCTH
9TUX TPEIIUH XOPOIIO BUJHBbI B OTPaXXEHHOM CBeTe, Mbl MOXKEM 3TO YBUJETh
TIPOCTO CBOMMM I71a3aMu, 6e3 BCSIKUX MpUOOpOB.
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slitio 0e3 CKoOp/IynbI

JI/ist omibITa HAM MOTPEOYIOTCA: KypUHOE S0, YKCYC.

OTOT OMBIT JOBOJLHO CMEIIHOW, I CaM He OXKWUJaJ, UTO OH IOyUUTCS.
MO)XHO /1M TaK aKKypaTHO OUMCTUTb ChIpOe SIWI[0 OT CKOPJIYIbI, UTOOBI He
pas3/iUTh €ro, a MOMYUYUTh «KUJKUN MEILIOYeK» ?

Oka3biBaeTcsd, MOXHO. W g 3TOr0  Hajgo0  BOCIIO/IB30BAThCS
pPacTBOPUMOCTBIO Ka/bLiUsl B YKCyce. Bce, KTO CMOTPSAIT TejieBU30p, HaBepHSKa
BU/IeJIA peKaMy O HeoOXOAMMOCTH UMCTUTD 3yObl ZIjis 3allUThI OT Kapueca. Tak
BOT, BO BpeMs eJbl 4YaCcTO B PpOT TMOMajarT IMPOAYKTEl C HEKOTOPbIM
coflep>kaHueM KUC/I0Thl. Harprumep, KUCIOTY cofiepyKar cBexue siboku. ITo He
3HAUMT, UTO SI0JIOKU eCTb BpeHO, — Tosie3Ho! Ho HaZio moHMMaTh, Kak KUC/I0Ta
BO3/lefiCTByeT Ha 3yObl.

Bo3bMeM cBexee KypuHOe SIULIO (TTOXKepTByeM [Jisl OIbITOB, MOTOMY 4YTO
ecTb ero motom OyzeT Hesb3sl). Hanbem B 0aHOUKY yKCyca W TOJOXKHAM Tyza
ANL0, TaK UTOObI OHO TMOJHOCTBIO ObUIO MOKPHITO YKCYCOM. TOMBKO C YKCyCOM,
Aaxe cabbiM, HaZlo paboTaTh OueHb aKKypaTHO, UTOObI OH He T0oMaJl B I71a3a Uin
Ha pyku. HroxaTb ero Toke He peKOMeHAYeTCs, Tapbl yKCyCa BpeJHbI [JIsl
cm3rcToit 06o0uku. [TosToMy 6aHOUKY MOTOM Hafo OyfeT 3aKpbITh IJIOTHOU
KPBILIKOW. MBI YBUAMM, UTO OT SMLja HAYHYT MOJHUMATLCA MeJKHe MY3bIPbKU.
OTO YKCyC Hayaj pasbefiaTb KajbLiui, M3 KOTOPOrO B OCHOBHOM COCTOWT
obonouka siitia. I1py peakuyu ykcyca v KaabLs 00pa3yeTcs 1 BblJe/isieTcs ras.

Marso Toro, y MeHs (s1 UCI0/1b30Bajl JOBOJILHO KPeNKWUi YKCYC, 3CCeHLUI0)
CKOpJIyTia JIOTHY/Ia U3HYTpU. TIpon30I1/1o 3T0 1MOTOMY, UTO ra3 006pa3oBbIBaeTCs
Y BHYTPH CKODJIYIIbl, HAKaIlJIMBaeTCsl U pa3pbiBaeT CKOPJIymny. MOXXHO OCTaBUTh
Al B 6aHKe Ha JleHeK-/Ipyroil. 3To Gy/ieT 3aBUCeTh OT TOTO, HACKOJILKO OBICTPO
TIOM/IET peakLysl.

Yepes feHb-/1Ba Bbl YBUAUTE, UTO SIMLIO [MOYTH OUUCTUIOCH OT CKOPJIYIIBI.
Kak MuHMMyM ckopnyra crasa msrkoi! ITocTaBbTe 0aHOUKY MO XOJIOAHYIO
CTPYIO BO[bl, MOAOXKAWUTE, TOKa IPOMOETCS YKCYC, — U MOXeTe [10CTaBaTh
«OKUAJKUM MeLIouek»!

KoHeuHo, 3TO SN0 KyIIaTh y)Ke Hesb3sl. YKCYC TPOHMK U BHYTpb Oenka u
JlaXke HEMHOT'O ero cBapu/i xumudeckd. Ho 3ato mogepykath U MOTpOrarb Takoe
W10 6e3 CKOpJIyTIbl OUeHb 3aHSTHO.
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BoasHbIe CcTpyu

Jins onmbITa HaM MOTPedyeTCs: OHOPA30BbIN TJIACTMAaCCOBBIN
ITIPULI.

OTOT MPOCTOMN OMBIT MbI C/leJlaeM C TIOMOIIbI0 0OBIYHOTO MeAULIMHCKOTO
mmpuiia 6e3 uronku. IInpui] MO)KHO KYTTUTh OUeHb [IellIeBO JJisl OTbiTa B 000
anTeke — OJHOPa30BbIW, IJIACTMACCOBbIA. YCTPOEH LUMPUL, NPOCTO — BHYTPHU
IJIaCTMaCCOBOI0 LIWJIMH/PUKA XOAUT MOpLIeHb. EC/ OmyCTUTh HOCKK LUTpULIA B
BOJy U TOTSIHYTh TOpIlieHb, Bojia OyzeT Habupathes B mmpul]. Eciv >ke HaXkaThb
Ha TOpILIeHb, TO BOZA C CUJION BBUJIETUT U3 HOCHUKA TOHKOW CTpYeu.

Ec/iu Ha HOCHK IITIpULIA HaZleTb WTOJIKY, TO CTPys Oy/ieT ellle TOHbIIe U
BbUIeTaTh ellle fasnbiie. CoOOCTBEHHO rOBOps, BOT U BeCh OMbIT. UTO ke B HEM
TaKOI'0, YTO CTOUJIO ero IPOBOJUTH?

[aBaiiTe MOCMOTPUM BHMMATe/IbHO Ha TO, UTO MPOM30LLI0. MBI CABUHYIH
TMOpLLIeHb UyTb-YyTh, Ha IOJICAHTHMeTpPa WM CaHTUMETP. A U3 HOCHKA CTpPys
BbL/IETe/Ia Ha MeTp, a To U Aasnbiie! [la elje ¢ 6onblioii ckopocThio. Hai masetrs
TIpU Ha)KaTUM SIBHO JBUTAJICS MeJijieHHee. [louemy ke Tak IpOUCXOAUT?

[eno B TOM, UTO TOpILIEHb ABUTAeTCS B IIMUPOKOM YaCTH IUTIPULIA U [JAaBUT
Ha 0O0JbIIYIO TIJIONIA/Ib BOALI. A Ha BBIXOZe ILUTIPULL Cy>KaeTcs. ToMy KOJMuecTBy
(06bemMy) Bofibl, KOTOpOE BbIZIAB/IMBAET TOPIeHb TPU CABUTe Ha Hebosbloe
paccTosiHue, HaJj0 «BBICKOUWTb» uyepe3 Ma/leHbKOe OTBepCTHe 3a TO JKe BpeMd,
YTO JBUTAETCs TOpIleHb. 3HAuuT, BOJie TIPUXOAUTCS B 3TOM MecTe OexkaTb
ObICTpee — POBHO HACTOMBbKO, HACKOABKO OT/IMYAeTCs IMpHHA IITIPUlIA B
cepefiviHe U y HOCHKA.

dakTruecku mmnpui] paboraet «yckopurenem». OH T03BOJISIET Pa3rOHATH
CTPYO BOJibI 10 OOJIBILION CKOPOCTH.

MHTepecHO, UTO IITPUL] MOXKeT PaboTaTh ellle U He TOJIbKO «YCKOPUTEeIeM»,
HO U yBeJM4YUTesieM CWjibl. MHOTrMe BUZENH, KakK MpaBINUeCKUM [OMKPaTOM
TIOJJHUMAIOT Ky30B aBTOMOOW/IS, KOTZIa MeHSIIOT Kosieco. Tak BOT, JOMKpaT — 3To,
M0 CyTH, OOBIYHBIM IITIPUL], Y KOTOPOTO BMECTO BOJbI HCIIO/Ib3yeTCs Macio.
Yepe3 «HOCHK», TO eCTb yepe3 Y3KyH 4aCTb, HarHeTaeTCsl Mac/ao0 B LIMPOKYIO.
[TockonbKy JaBjeHre Mac/a (WId BOAbI) B IIMPOKOW M Y3KOU YaCTU OJMHAKOBO,
TO MOXXHO CO3/laBaTb O4YeHb OOJIbIIOe [jaBleHue Ha TMOoplleHb yepe3 maciao. A
TIOpIIIeHb T10/] 9TUM JiaB/ieHreM OyzieT CABUTaThCs U IBUTATh Ky30B MAllIUHbI WU



JIPYTOT0 TSKeJIOro TpeiMeTa.

Bbl cripocute, mouemy Obl cpa3y He CO37iaTh JlaBjieHHe Ha TOpIiHe, Oe3
BCSIKOTO Macja W YXUI[peHUH? A BOT OKa3bIBaeTCs, UTO Ha y3KWM, Ma/leHbKUi
TIOpIIIeHb MOXXHO CO3/1aTh ropaszio Oosbliiee /aB/ieHre, UCIIONb3Ys OAHY U TY >Ke
cuny. Benb gaBnenue Tem 0oJiblllie, yeM MeHbIIIe TI/IOIA/lb, HA KOTOPYIO JABHM.
OTO NIeTKo 3allOMHUTh: Y UT0JIKM T1/I0111a/Ib OCTPUSI OUeHb MajieHbKasi, [T03TOMY C
ee TIOMOIIbI0 MbI MOYKEM CO3/laTh OTPOMHOE faByieHue. ITormpoOyiTe mMasblieM
TIPOTKHYTh JIePEeBAIIKY XOTs Obl Ha MoAMuIIUMeTpa! A Wrojka BOWJET JIETKO,
XOTS1 MbI IaBUM Ha Hee TeM >Ke IaJiblieM.

[TosToMy B JomKpaTe (a 3TO, MO CyTH, KaK Mbl ITOMHUM, Halll IITIPUI]) B
y3KOM MeCTe CO37aeTcsi 0oJibllioe JaB/ieHWe W TIepe/laeTCs uepe3 Macjo Ha
LIIMPOKYIO 4acTh!

BOT Takue HerpocThie 3aKOHBI TasATCSI B OOBIYHOM MeAMLIMHCKOM IIIpHIIE.
A urtobbl 1puOOp He TIporiafan 3psi, MOXKHO CZieJlaTh MUILIEHb W TIOCTPENSTh B
Hee BOZIOM Ha MeTKOCTb!
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BeceHHsAA Kame/b U3 KapaHjaila, win Uem
O0T/INYAeTCHA CKPUIIKA 0T 'UTapPhI

Jlnst onbITa HAM MOTPeOdyI0TCs: /1000 IepeBsTHHBIN KapaH all,
Oy/naBKa C TOJIOBKOM.

Cyl1[eCTBYIOT cambie pa3HOOOpa3Hbie My3bIKabHble UHCTPYMeHThI. [ynku,
GapabaHbl, rUTapbl, posiiu... YenoBek n300pesn TepBble WHCTPYMEHTbI COTHU
TBICSIY JIeT Ha3ajl, 6apabaHs MO MyCTbIM CTBOJIAM JlepeBbeB U HATSITWBasi JKUJIbI
YKUBOTHBIX Ha nasku. [ToripoGyem 1 MbI c/iefiaTh CBOM MajleHbKUI My3bIKaIbHbIN
WHCTPYMeHT 13 OynaBKY U KapaHzaiia! A 3a0JHO MTO3HAKOMUMCSI C HEKOTOPbIMU
VHTepeCHbIMU (1)I/I3I/IIJECKI/II\r/II/IP 3aKOHaMH.

oF 7
P |

® b
.

Ha d¢ororpaduu: kapanHjgami ¢ BOTKHYTOM M0jJ MNpPSMbIM YIJIOM
Oy/1aBKOM — HHCTPYMEHT /ISl CO3/JaHMs 3ByKa Kare/u.

Bo3bMeM O0OBbIUHBIM KapaH/alll U BOTKHEM B Hero TepreHAUKYASpHO (TO
eCTh MO/ TIPSIMbIM yT7IOM) 00bIUHYHO OysiaBky. Bce!

Kak Termepp Ha 3TOM MHCTPyMeHTe Wrparb? Y HaC MOJIYyYU/ICA
CreLMaibHbIM, CylepMy3blKajJbHbId WHCTPYMEHT, KOTOPbIM M3[aeT 3BYK Karlid
BO/IbI, TTAJJAIOLLIEN C BBICOTHI.

Bo3bMeM KapaHjall 3a KOHUMK U CjierKa CTyKHeM, Kak Obl COCKOJIb3HeM
OynaBkoii 06 yros /000ro TBEpPAOro M MacCHMBHOTO TpegmeTa, Harlpumep 00
yrona crona. Ha ¢otorpaguu rnokasaHo cTpesikaMu, YTO HaJl0 yAapUTh JIETOHBKO
BHU3 U CABUHYTH Ha cebsi. Eciiu cpa3y He MOMy4UTCs, TOCMOTPUTE BHUMATE/IbHO
Ha ¢doTorpaduro ellle pas: Jep>KaTh Halll MHCTPYMEHT U yAapsaTh UM O Kpal CTo/a
HY)>KHO UMEHHO Tak, KaK TaM I10Ka3aHo.



CTpe/IKM MOKa3bIBAKT, UTO HA/l0 CBepPXy MATKO KOCHYThCH (C/Ierka
CTYKHYTh) 110 OCTPOMY KPal0 TBEpP/JOro CTo/ia U MOTAHYTH MPH 3TOM Ha ceds
KapaH/arl.

Mbl yCabIlMM MSATKWM, TTIOUTH MSYKArOIIUK 3BYK Tazatolieit karum! B cBoe
BpeMsi Ha YPOKaX Mbl «Karajin» TaKUM UHCTPYMEHTOM, HEMHOXKO, TaK CKa3aTh,
be300pasHuuany. Beio oueHb CMelIHO (MHOTOe CMeIIHO B TPeTheM Kiacce).
YuuTenbHULIA YAWBs/IaCh — BpoJe Obl TIorozia cyxasi, a Irie-To KaraeT Boga... Ho
Jydilie TakK He fiesiaTb — s TIOJTYYM/1 XOPOIIIW HaroHsiH (Korza ObLT pacKphIT) U OT
YUUTE/NbHULBI, U OT poauTtesneil... VI maxke He CKakelllb, UTO Hayka TpeOyet
JKEepTB.

Me>xly TeM B 3TOM MPOCTOM MHCTPYMEHTE CKPBIBAIOTCSI OU€Hb UHTEPeCHbIe
3akoHbl. YTo mpepcTaBnseT cobol Hall MHCTPyMeHT? bynaBka — 3TO mpocTo
MeTa/UTMUeCKU CTep>KeHb, ’KeCTKO 3aKpeIlUIeHHbIM C ofgHoro KoHua. Eciu mo
HEMY y/AapuTh, KaK W B TUTapHOW CTpyHe, B HeM 00pa3yroTcs KosjebaHwusl,
KOTOpbIe Tepe/ialoTCsi B BO3AYX, U Mbl C/IBIIIMM UX Kak 3ByK. Ho mouemy 3TOT
3BYK «MsIyKaeT», I0ueMy OH HM3MEeHSIeTCS 110 BbICOTe?

[eno B ToM, UTO BbICOTA, TOHATBHOCTh 3ByKa 3aBUCHUT OT JJIMHbI CTEPI)KHS
(umu  cTpyHbl). Tak, TUTapUCTbl W3MEHSIIOT TOHAJIbHOCThH 3BYKa, 3aKUMasi
nasabliaMu Jiafibl, IPY>KUMasi CTPYHY K JepeBiHHOMY rpudy. CTpyHa CTaHOBUTCS
TO KOpoue, TO JJIMHHee — U MO3TOMY 3BYK H3MeHsieT cBoe 3ByuaHue. Kcraruy,
crielfiabHble MeTa/UTMUeCKHe «TTOPOKKHW» Ha TUTAapHOM TpHrde HY>KHbI KaK pa3
JJisl TOTO, UTOOBI CTPYHA MPW)KUMajiach BCeTa B CTPOTO Orpe/ie/IeHHOM MecCTe U
JlaBajia 3ByK TOYHO OTMepPeHHOM BbICOThI. Ha CKpHIiKe, CKa)keM, TaKUX MTOPOKKOB
HeT, M03TOMY W3 CKDHUITKM MOYKHO W3BJ/ieUb 3BYKU OyKBa/JbHO JHOOOrO TOHA, B
3TOM NPUHLIUIUA/IBHOE OT/IMUKe CKPUIIKU OT TUTaphl.

Korya Mbl TIpH yZiape «CKOJIb3UM» Oy/laBKOM TI0 Kparo CTOJIa, 3TOT Kpau
npefcTaB/isseT €o00M Kak Obl TakoW «MOPOXKeK», WM Tiajel] CKpUIiaua,



3akuMaroluii cTpyHy. OH «BeXXUT» BAOIb MeTa/I/TMUeCKOrO CTEP)KHS, TIPH 3TOM
3Byualriasi 4actb (MeX/Ay KpaeM U CBOOOAHBIM KOHIIOM Oy/aBKH) CTaHOBUTCS
KOpO4Ye, TOHA/TbHOCTD 3BYKa TMOBBIIIAETCS — U MbI CJIBIIINM «MSTyKaHbe».

BuiHO, Karjisi BoAbl TIPU MaJileHuM TOXKe U3MeHsieT CBOO (hopMy TpH yzape
TakuM 00pa3oMm, uTO 3BYK OT y/apa TOBBIIIAeTCs 3a KOPOTKOe BpeMsi, TI03TOMY
3BYK OT Oy/1aBKU U Karieju MmoXox.

BOT Takol y Hac Nnoyiy4usicsi UHCTPYMeHT!
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Te/slecKon U3 OUKOB

Jlnisi onbITa HAM NMOTPeOYITCA: OUKU /1aTbHO30PKOTO UesioBeka,
OUKU O/IM30PYKOTO UesioBekKa.

3Be3nHOe Hebo npekpacHo! Mexx/y TeM OOJBILIMHCTBO TOPOJCKUX XKUTeseil
BUJAT 3Be3/bl OYeHb PeJKO W, HaBepHOoe, MM03TOMY He 3HaroT ux. ECTe Takoe
TIOHATHE — «CBETOBOe 3arpsi3HeHMe aTtMocdepel». B ropogax OHO oOueHb
CUIbHOe, crabble 3Be3/10UKy MpobiecKUBalOT uepe3 cusiive orHeid... Ho Tem He
MeHee, KoIZla ropo)kaHe IIONIaJar0T B [EpPeBHIO, B JjieC, Ha IIPUPOAY, OHHU
BOCXUIIAIOTCS 3Be3aMu. OcoOeHHO sipKue 3Be3/bl B TPOMUKaX, KaXKyTCsl POCTO
BUCSLLMMU (DOHAPSIMU.

A Ny ¢ APeBHOCTH WHTEepeCcOBalIWCh 3Be3[jaMH, MPUAYMbIBaid B Hebe
pa3Hble (GUTYPKA U MU(BI NP0 3Be3[HbIX >KUTe/ed. 3Be3[bl MOMOrajid HaWTh
IIyTh B MOPSIX M OKeaHax, B IYCTBIHAX U Jiecax.

Yrtobb! pasrmisgeTrs HeOo syullle, pugyManu Teneckon. Ceifuac TesiecKor
(ecu eCTh JeHbI'M) MOXKHO KynUTb B MarasuHe. OflHaKo paHbllle 3To ce0e
MO3BOJIUTL ObLI0O Hesb3ss. He Obwio Takux MarasuHoB! U ydeHble, Takue
3HameHuThle, Kak ['ammneo [Nanuner, HeroroH, Tuxo Bpare u MHOro Jpyrux,
Ccam¥ U3roTaB/MBaau cebe TesieCKOMbl U3 CTEK/ISTHHBIX JIMH3. [IepBbie TeseCcKorb
ObUIM y)KaCHO TIPUMUTHMBHBIMM, OUeHb TPOCTHIMU M, Ha Halll COBPEeMeHHbIM
B3IVIS1/, Aake cMellHbIMU. Hy nocyaure camu, ogHa y3 JIMH3 BUCe/a Ha JJIMHHOU
BepeBKe WM TIPUKPEILIsiIach K I11eCTy, a C PYroi yueHsbl Oeran mo 3emsie Tak,
yTOObI Ha HECKOBKO CeKYH[ YJIOBUTh U300pakeHue riaHeThl WK 3Be3bl! Ho
Takye TeJIeCKOIlbl IO3BOJIWIA OTKPBITH KoJiblia (CaTypHa, MATHA W TOJSpHbIe
mankd Mapca, obHapykuTh armocdepy Ha Benepe — u Bce 310 C 3emu!
CkaxeM, korga Muxaun JIOMOHOCOB Ha KOPOTKOe MIHOBEHHe YBUZE/, UTO
BeHepa, «yTpeHHsIs 3Be3Ja», Mpoxo/s Ha GoHe CosHLIA, HAa CEKYHly 03apu/ach
«CUSIHWUeM», CZe/lajl PaBWIbHbIA BBIBOJ, — 3TO CBETUTCS arMoc(epa BOKPYT
IJ1aHeTh!!

Mps1 mMoxeM cenatb MPOCTOM OMBIT — CheaTb M3 IOAPYYHBIX CPeACTB
caMbli TIPOCTOU TeJIeCKOII MPsIMO [J0Ma, B KBapTHUpe.

[y 3TOrO HaM TOHAZO0ATCA OUKU — OJHU OT OJIM30PYKOTO YesioBeKa,
Ipyrve — OT JAaabHO30pKoro. OOBIYHO Yy TIOKWIBIX JIHOZie pa3BHUBaeTCs
JaTbHO30PKOCTh, TaK UTO 3TH OUKU HaZl0 BBITIPOCUTH Yy 0aOyIlKu WiId JeAyIIKY.



A «bnmu3opykue» OUKM YacTO HOCST MOJIO[ble JIOAU WU JIFOOU CpeiHero
Bo3pacTa. Ckopee BCero 3To Mama, Tiara, CTapiiuii 6part uam cecrtpa.

[aBaliTe MOCMOTPUM, KakK UJYT Jyuyd B MPOCTEUILIEM TeIeCKOIIe.

Jlyuu ot mipepMeTa 0OBIUHO UYT MPSIMO, Tapasiie/ibHbIMU JUHUSIMU. OHU
HaTaJKWBalOTCS Ha JIMH3Y U NoBopaurBatoT. [ToueMy OHM MOBOpauMBaloT, § ellje
TMOSICHIO TI03)Ke — TI0Ka TPOCTO MoBepbTe. Jlyun coOuparoTcsi B TOUKY, eC/iu
MOBEPXHOCTb JIMH3bl TIPaBU/IBHO BBITOUEHA, KMeeT HYXHYHO ¢opMy (cm.
PUCYHOK).

.ﬂ}F'-IH, BCTpe4Yada NHUH3Y, COﬁHPUI’DTCH B TOYKY
J-I}”'”*‘I oT NpegMeTa [ | Tquq ¢'0K}"CU
| | 4
. =
- |
' JIuHza

OT0 cobuparoiijasi iMH3a, Ta, KOTopasi ObIBaeT B «OMM30PYKUX» OUKax. A
ecnu  chenatb JiMH3Yy gApyrodi  ¢dopmel?  [lonyuurcs, uto Jyud OyayT
paccenBaTbCsl.

A Ternepb uTo OyzeT, ec/ii Mbl Tiepesi I71a30M MOCTaBUM pacCeUBaroLIyI0
NMYH3y, a MoTtoM cobuparomlytro? Ha pucyHke si mocrapasncs TOSICHUTb, UTO
TIPOU30UJIET.

Jlyum, sctpeyas nuH3y, «pasberatoTca»

Jlyuun ot npegmera b .
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Haiil r71a3 HaXoAUTCS CripaBa U CMOTPUT 0e3 BCSKUX JWH3. Jlyun cBeTa OT
npeaMeTa (Masik) UAYT MPSIMO, U Mbl BUJMM POBHO TaKyto >Ke BbICOTY, KaKasi eCTb
«Ha camoM jiesie». [IOHATHO, UTO OMBIT U OWHOKY/ISIpHOe 3peHue (To, UTO y Hac
[lBa T/a3a) TMOJACKa3blBalOT HaM, KAaKOM BBICOTBI M Ha KakOM pacCTOSIHUU
HaXO[UTCS 3TOT MasiK. 3aTPyJHEHUM HeT.

A Temepb MOCTaBUM JIMH3bI — OflHA COOepeT Jiyud «B KydKy», a BTOpas
pacceeT. Ho MbI TiofibepemM paccTosiHie MeXAy HUMU U uX GopMy Tak, UTOObI
TIPU pacCerBaHUU B KOHLIe KOHLIOB JIy4d IIJIA OMSATh NapasiiesibHO pyT APYTy U
nipsiMo. Y oKaXkeTCsl, UTO MasiK /ISl CO3/JaHUsT «TaKOTO >Ke» U300pakeHust 10/KeH
ObITh Kak Okl CyillecTBeHHO Bbillie! U r1a3zy KaxeTcs (M MO3Ty BMeCTe C HUM),
yTo OaIlrHs BbIllle, YeM OHa «Ha CaMOM Jiefiex.

A Ternepsb ye OIBbIT!

bepeM W HazeBaeM OUKU i ONMM30pPYKHX, C pacceuBarolleid TUH30M.
BugHo mioxo, B TymMaHe (ec/id TOMBKO y Bac HeT Omm3opykoctH). Ecim
6M30PYKOCTh eCTh, HajleHbTe COOCTBEHHbIE OUKM, HUUETro CTpaiiHoro. dusmka
He TogBezieT. Tereps BO3bMHUTE B PYKY OUKM /ISl AA/IbHO30PKUX M TIOCMOTPUTE
yepe3 HUX, Jiep>ka UX Ha BRITSHYTOM pyKe. Bbl yBUAUTeE, UTO TIPeIMEThI KaXKyTCsI
bonbiie! S cpenan dororpaduro, HageB «O/MM30pyKHE» OUKA TIPSIMO Ha
dortoanmapar. BujHo, UTO KapTHHKA Ha CTeHe Ka)kKeTcsl YBeJTMUYeHHOU MOoUTH B
nBa paza! OHa HeMHOro Hepe3Kas, HO 3TO TIOTOMY, UTO TeJIeCKOIl y HacC YK
60/bHO MPUMUTUBHBIA. 3aTO MbI Telleph TMOHUMAaeM YCTPOMCTBO MPOCTEMIIIEero
Tesieckoral

Yrobbl KapTUHKA CTajla pe3Koi, Ha/lo MeHSITh paCCTOSTHUE MEeXAY JIMH3aMH1
1 1ofo0paTh Takoe, Korja u3o0OpakeHue Oyzaer B dokyce. [l 3TOro y Bcex
TI0/[30PHBIX TPYO M TeIeCKOIOB eCTh BO3MOYKHOCTh U3MEHSITh TaKoe pacCTOSTHUe
— BUHTaMH, BTY/IKAMM U TaK Jajee.



i TR
YTo0nI caenarb 310 ¢GoTO, 51 HAJe/I OJHH OUKHU NPAMO Ha (oToanmapar,
a yepe3 BTopbie ¢oTorpaduposasi. BusHo, yTo BUCAIas Ha CTeHe KapTHHA
yepe3 CTEK/I0 BTOPHIX OYKOB BHJHA MOYTH B /iBa pa3a Oosbmieil. ITo0
MOJie/Ib MPOCTeHIero TejieckKomna.

OcrTasnocs elije TOHSTh, TIOUEMY Ke TTIOBOpauuBaeT CBeT B cTeksie? OO 3ToM
B C/leqyrolileli T1aBe.
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[ToueMy /Iy4 IIOBOPAaUMBAaEeT B CTEKJIe, H/IH
Kak paboraert jiuH3a?

Celiuac s MOSICHIO, TIOYEMY CTEKJIO IPeIOMJISIeT CBeT, TO eCTh [10YeMy JIy4U
«II0BOPAUMBAIOTCS», U3MEHAIOT CBO€ HarpasjeHue, Ionajass B JIMH3Y WU
npusMy. Cpasy Ha/lo cKasarh, UTO JIy4YU [TIOBOPAYMBAIOTCSA U/IU NIPeIOMJIAIOTCA He
BCeraa. A TO/IBKO eC/IY N0Ma/jatoT Ha CTEeKJIO [0/, HEKOTOPbIM YIVIOM.

HagaiiTe TmipescTaBUM cebe oOueHb TIPOCTYH KapTuHy. [lo Xoporieit
acdanbTOBOM MUIOLIAZM UAeT ObICTPBIM IIIaroM, COXpaHsisi CTPOM, psf conaatr. 5
HapuCoOBa/l UX KPY)KOUKaMW Ha pUCYHKe. OHU CTaparoTCd M JepkaT CTPOW,
HarpaJ/ieHWe (PPOHTa, WM JIMHUS CTPOsi POBHasi, M BCe Xopoiuo. U TyT npsMo
TepIeHVKY/ISPHO [JBWKEHUIO COJIJAT MOMajaeTcsl Kpau IMallHu, B KOTOPOWU
BA3HYT HOT'Y, ¥ BCe CO/IZAThl HAUWHAIOT WATH B [IBa pa3a MeJJjieHHee, yBs3as B
rnvHe. UTo npor3ojeT ¢ HarpasieHueM cTposi? Jla Huuero. Bece ogHOBpeMeHHO
HACTYTAT Ha Kpay MallHU U BCe OJHOBPEMEHHO CTaHYT JBUraThCsl MeJl/IeHHee.

Kak Ha pucyHke.

Ho mpexacraBuM Tenepb, UTO Kpal MAalllHU MOMAJCs He POBHO IO JIMHUU
cTpos, a oz yryiom! Uto ripousonzer?

[Mpousoiiser 3aHsATHas Belllb. Kaxzapiii cosngar OyneT TIpoo/DKaTh
[IBUTaTbCs B TOM >Ke HarpaB/leHWH, uTo M Jsurascsa. Ho ogHu conparel (BHU3Y
PUCYHKa) TOMaZyT Ha TAallHI0 paHbllle, a Apyrue — mo3xke. M OKakeTcCs, 4To
YyacTb COJIZIAT yKe yBsi3/ia U IBWKETCS MefljieHHee, a Ipyrue eiie UayT ObicTpo!
Tak uTo nuHUS (HPOHTA, UK TIepeJHUM Psifl, 00pa30BaHHbBIN COMlaTaMU, Kak ObI
HayHeT [10BOpaynBarhbCs!

Ha pucyHke Mbl BUAUM, YTO COJIJaTbl BHU3Y, HATKHYBILIMCb Ha TPaHULY
TMaliHy, CTaJyd [ABUraTbCd MeJJjleHHee, Tellepb 3a OJHO U TO Xe BpeMs OHU
IPOXOJAT BJBOE MeHblllee pPacCTOsSIHWe, UyeM COJILaThbl, KOTOpbIe MPOJOJIKAOT
AT o achaneTy. I GpoHT MOBEpHYIICS.
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Yrto xe mpoucxoauT B cTeksie co cBetom? Korya siyu cBeta (¢hpoHT)
TI0Ta/laeT Ha CTeK/I0, OH HauMHAeT /IBUraThCsl Mejl/ieHHee, TIOTOMY UTO CKOPOCTh
CBeTa B BO3yXe BhbIllle (3TO Kak acdanibT Ajis CONJaT), yeM B CTeKse (3TO Kak
BsI3Kas MalirHs). VI cBeT MoBopaurBaeT CBOM «(PPOHT», JIyd ero MpeioM/IseTcs!

[ToHATHO Temepb, UTO yeM OOJbllle pa3HUIlA B CKOPOCTU JIBW)KEHUSI CBeTa
MeX/y IByMs BelljeCTBaMH, TeM CU/IbHee TTI0OBOpauUBaeT yY.

Terepb Mbl MOXKEM TOHSITh, KaK YCTPOeHa JIMH3a, W MpojienaTb 3aHATHbIN
OTIbIT — CBOMMH COOCTBEHHBIMU T71a3aMU YBUIETb, KaK MPeJIOMJISIOTCS Tyu!

Bbimyknasi /auMH3a, KOTOpas [eWCTByeT KaK YBeIMUUTe/IbHOe CTeKJIO,
yCTpO€Ha TakK, 4YTO TIPOXOAfllde MO LIeHTpy Jyuu (eciu JuvH3a CTOUT
NepIIeHUKY/ISPHO JIydy) BCTPeYaloT CTeK/IO «IepHeHJUKYJIsDHO» U He
MoBOpauMBalOTCcsi. Ho uem pasbliie OT L[eHTpa JIMH3bI, TeM O0oJibllle HAaK/IOH
CTeK/1a U TeM CU/IbHee IOBOpaurBaroTcs (mpesomysitorcst) ayuu! Ilostomy oHM
BCe PaHO WM MO3[HO NepeceKyTcs B OHOW TOUKe.

Tak 4Tro Be3je, rJe ecTb pasHULla B CKOPOCTM CBeTa (3TO Ha3bIBaeTCs
«TpaHULla Cpef»), Jyud TOBOpauMBaiOT. HamprMep, 3HaMeHUTHI MHpaXx B
MyCTbIHE, KOTZA Ka)KeTCsl, UTO TPSIMO Ha TOpsiYeM I[ecKe TMOSIB/SIETCS BOZAQ,
MIPOUCXOIUT OTTOrO, UTO CKOPOCTb MPOXOXKZEHWsI CBeTa B TOpsiUeEM BO3AYyXe
OT/IMYAeTCs OT CKOPOCTHU MPOXOXKAEHUS B XOIOAHOM. Jlyun MOBOpPauMBaroT, U Mbl
BUZUM. .. He00. Ham Ka)keTcs1, UTO B TIeCKe 03epo — a 3TO MUPax.

[ToripoGyiiTe, /ieXka Ha IJIsDKe, TOCMOTPeThb Ha Mel3ax Bjasab HaJ, TIeCKOM B
)Kapkui JleHb. Bbl yBUAUTe, KakK APOXXUT BO3AYX, — TakK >Xe APOKUT OH Haj
KOCTPOM W/ HarpeTou IJIMTOW. DTO JyuH, Momfajas B 3aBUXPEHUs] C Pa3HOU
TeMITepaTypoH, «ILISIIyT» Y M3rubaroTcsi B pa3HbIX HarlpaB/ieHUsIX, paboTas Kak



BO34ylIHAA JIMH3d.
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Crubanue Oymaru ciuiou Bo/i

Jinsi onbITAa HAM MOTPedyeTcsA: TOHKUM TUCTOUeK Oymarmu.

OTO OUYeHb MPOCTOM OMbIT, KOTOPBIM MTOKAa3bIBAET, KaK MpeJMeThbl pearupyroT
Ha M3MeHeHNe B/I&KHOCTU OKpYsKaroled cpeZibl. UTO Takoe B/IaXKHOCTb, CKaXKeM,
atMocgepbl? JTO, eC/IM OUeHb YIIPOCTUTh, KOJTMUECTBO BOZbI B BO3Ayxe. Bokpyr
HaC JIeTar0T MHOXKeCTBO Ma/IeHbKUX KarlejleK U Ja)ke MoJieKys1 Boabl. OHU Takue
MaJieHbKHe, UYTo Iv1a3 UuX He BUAUT. Ho oHU ecTb. Korza vxX CTaHOBUTCS C/IMILIKOM
MHOTrO0, Haripumep, B 6aHe, To Ha Oosiee XOJIOAHBIX MpeJMeTax OHW OCe/aloT B
BUJIEe POCBHI.

MoHO /1 yBUJeTb TPSIMO CBOMMH I/la3aMHM [eUCTBUEe 3TUX Karleslek,
MoJIeKyn? YOeAUThCsl, UTO OHU [IeCTBUTE/ILHO CYIlleCTBYHOT?

[Ipogenaem tmipocTod OMNbIT. Bo3bMeM [0OCTaTOUHO TOHKWMU JIMCTOYEK
Oymary, HebosibIION Mo pa3mepam. [lonokum Ha cyxoil cTos. JIMcTouek Kak
nexasn, Tak u Oyger nexars. C HUM HHUYero He mMpoucxoaut. Ha mucroyek co
BCeX CTOPOH BO3/I€HCTBYET OJUHAKOBLIN 110 B/IAYKHOCTH BO3/yX.

L]

JIucrok Oymaru wu3rubaercs «CWiol BOH»... Bbl yBUAWTE, UYTO
nucrouek HauHeT m3rubarbesa! Kak Ha ¢ororpaduu, rae moii BHYK KeHst
Aep>KUT OyMaXkKKy Ha JIailOHH M «THeT» ee CUJIOH BOJIN.

A Terepb MyCTUM CTPYIO OYeHb TEMJION BO/bI, HAMOUUM DPYKY, TOJ|€P>XKUM
YyTh TO/0JIbIIIe, UTOOBI pyKa Harpenach U CTajia MOKPOW. BrICTpPO BBITpEM pyKy
MoJI0TeHLleM, uTOObl BOZABI Ha Heil He ObIZIO, HO OHa ellje OCTaBajach 4YyTb
BraXKHOU. [10/10)kKMM Ha /1afloHb 3TOT JIMCTOK U OyZileM Ha Hero mpocTo CMOTPETb.



YTo ke MPOMCXOJUT B HAllleM OIbITe?

Ocratku BOAbI UCHAPSIOTCA C HAarpeTod pPyKW Y TIOBBIIAKOT BIAXKHOCThb
MeXy Ja/IOHbI0 U JIMCTKOM. Bojja, HeBUAMMasi T71a3y, BIUTLIBaeTCsl B Oymary.
Bymara ke fenaeTcsi B OCHOBHOM HU3 JlepeBa, TOHKO-TOHKO IlepeMoJioToro. Ta
cTopoHa Oymaru, KoTopast obpaiiieHa K JiaZloHH, HabyxaeT — Kak HaOyxaeT KyCOK
JepeBa, OporeHHbld B Bogy. Hemapom O0uku mocjie M3rOTOB/IEHMS, JIOJKH,
TOTIOPBI KJIalyT B BOAY — UTOOBI IepeBO HaOyxJi0 U TPOUHee /1ep>KaioCh, UTOObI
YiCcye3a/y 1e/iv WU [poYHee Jieprkajlach JepeBsHHas PYKOATh TOIIOpa B JKejese.
HabGyxasi c ofiHO# CTOpOHBI, Oymara pacIMpsieTCsl U 3aCTaBJisieT U3rudaTbCcsi BeChb
muctok! Bot u Best dpusuka. [Ipocto u addekTHO.

MOXXHO Ji@Ke TIOKa3aTb KpaCUBBbIM U MPOCTOM (oKyc. BbIMTH M3 BaHHOM,
r7le pyKa OyieT «oAroToB/ieHa» (Harpera, HaMO4YeHa U BbITEpPTa), U 3asiBUTh, UTO
CWIOM MBICTM BBl 3aCTaBUTe CBOPAUMBATbCsA JIMCTOK OyMaru Ha JiaZlOHU.
[To/IOKUTh UCTUK Ha PYKYy U [JefaTb BUJ, UTO Bbl €r0 «THUITHOTU3UDPYETEY.
dusuka npogenaet GoKyc 3a Bac!
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E1e pa3 npo cuibl ClieryieHUus

Jins onmbITa HaM MOTPeOYIOTCA: [IBa KyCOUYKa CTeK/a WM JiBa
MaJiIeHbKHX 3epKasblia.

MBI TIOMHUM, KakK WroJIKa TlaBajla Ha BOJe B OJHOM M3 HAIllMX OIILITOB.
IToMoranu el TulaBaTh CH/IbI TTOBEPXHOCTHOrO HaTspKeHUs. Ho BoT Bompoc:
MOYKHO JTU TIOUYBCTBOBAaTb CH/Ty B3aMMOJEWMCTBUS aTOMOB, IOHSTh, HACKOJILKO
oHa Be/ivKa? JlaBaliTe TpofieslaéM TIPOCTOM OIBIT, B KOTOPOM MbI OYyKBaJbHO
OII[yTUM, HACKOJBKO CU/BbHBI aTOMapHble CHUJIbI, C KAKOM MOIIbIO MPUXOAUTCS
CTa/IKMBAThCs, KOTZla B JIEHCTBUE BCTYIIAIOT CHJIbI TIPUTSDKEHUS] aTOMOB MEXY
co0oti.

Il71s 3TOrO0 HaM ITOHAA00ATCA [[Ba KyCOUKa CTeKiaa. UToObl He Tope3aThCs,
Jyullle BCETO B3STh /IBa MaJIeHbKUX 3€pKasiblja — Y HUX Kpast He Takve OCTpbIe U,
KpOMe TOr0, OHH JIOCTAaTOUHO TOJICTBIE //Is1 OnbITa. HO MOTYT MOZIONWTH U TTPOCTO
JiBa HeOOMBIIMX KyCOUKa OKOHHOIO CTeK/a, TOJbKO HaJ0 aKKypaTHO C HHUMH
obparjarbest. CTeka JO/DKHBI ObITh UHCTBIE, JTyUIlle BCEr0 X CHauajla MPOMBITh
C MBIJIOM.

HamourM cTek/ia 00bIYHOM BO/IOTIPOBOIHOM BO/OM. [T0/I0)KUM OJJHO CTEKJIO
Ha fipyroe. Ternieps monpoOyeM OTOPBaTh OIHO CTEKJ/IO OT JIPYTOT0 Ta/TbI[aMH.

Oka3bIBaeTCsl, CIBUHYTh BOOK CTEK/IO OUEeHb JIETKO, @ BOT OTOPBATh — IS
9TOT0 HY>KHBI JJOBOJIbHO 3HAUUTE/IbHbIE YCUIIHs!

ITeqio B TOM, UTO TUIOCKOCTU CTEKOJ JOCTAaTOYHO POBHBIE W MEXIy HHUMHU
TIpoJieraeT TOHKUH €10 BO/bl. BCTymaroOT B IEMCTBUE CUJIBI CLIETUIEHHUST — aTOMBbI
TIPUTSATUBAIOT APYT Apyra, ¥ BO3HHMKAET AaXKe /IS JBYX HeOOJIBbIINX KYCOUKOB
CTeKJ1a OueHb OOJIbIIIas CHJla CONTPOTHBIIEHUST «OTPBHIBY» !

YueHble WCIIO/B3YIOT AaTOMapHbIe CHJIbI, ITOJ00HbIE TMPOSBUBIIMMCSA B
HaIlleM OIIbITe, /11 Pa3/IMUHbBIX ITpoleccoB. Hampumep, eCcTb MeTO[ XOJIOAHOMN
CBAapKM  MeTa/UIoB.  IIOBepXHOCTH  JABYX  MeTa/UIMUECKUX  JleTajiel
00pabaThIBaIOTCSl TAK, YTOOBI OUE€Hb TOYHO IPHUJIerath Jpyr K Apyry. [enaercs
3Ta o0OpaboTka 6e3 jgocTyma Bo3AyXa, 4YTOObI IIOBEPXHOCTb MeTajula He
OKHCJIs/Iach, TO €CTh He BO3HUKAJA 3allldTHAsl TUIEHKA W3 OKUCIEHHOTO MeTaJjlia
Ha MTOBEPXHOCTH.

[Tocsie 3TOro ZI0CTAaTOYHO TIPUIOXKHUTE APYT K APYTY [Be JIeTaJu TaK, UTOOBI
TIOBEPXHOCTH COBMA/M, W IVIOTHO MpMXAaTh — aTOMbl JIBYX ITOBEpXHOCTeM



TIPUTATUBAIOTCST C TAKOW CWJIOM, UuTO 00pa3yroT MpaKTUUeCKH eAUHbIN KYCOK.
HeTanu «cBapuBaroTCsi» 6e3 BCSKOTo HarpeBa, Kiiesi, Kak Obl camu coboti!

[IpsiMO Kak HaIlM KyCOYKHU CTeK/ia — TOJbKO Hallli XOTs Obl C/IBUHYTh BOOK
MOYKHO, TIOTOMY UTO >KUJKUN CI0M BOZABI MEXY CTEK/IaMU BCe-TaKd COXPaHseT
CBOU CBOMCTBA TEKyUeCTH.
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Kak oT/IMuuTh NoAjAeaKy, uiam O cocToasHuU
BelllecTBa

JInss onmbITa HaM TMOTPeOyIOTCA: KyCOoueK sSHTaps WU
KaHu(hO/H, KyCOueK TJIacTMacChl, UTOJTKa.

EcTb cnoxHble criocobbl OTJIMUUTH COCTAB Bel[eCTBa, OOBIYHO 3TO YxKe
Jaxe He (gusvka, a xumus. OnpefennuTb, U3 Uero COCTOMT BelleCTBO, UacCToO
ObIBaeT HY>KHO — B paboTe MWUIUIMM, UTOOBI MOMMaTh MpecTyrnHuKa. B pabore
apxeoJiora, YTobObl MOHATh, U3 Yero Halllu Jjajiekue Mpejiky /iefiajid CBOU Bellju. B
paboTe UCKyCCTBOBe/ja, UTOOBI TIOHATh, He TIO/ifie/IKa JIU eMy Tornanack... U eiie
AQHTUMKBapbl W IOBEJIUPbl 4YacTO JOJ/DKHBI OIpefensaTb, W3 Yero COCTOUT
yKpalleHue.

Camblii epBbIli MCTOPUUECKUIH aHEKIOT Mpo IMOA00HYIO0 3a/ilauy W3BeCTeH
ellle CO BpeMeH BeJUMKOro (usvka Apxumezna. Apxumes, OpPEBHUN TpeK, MO
3a/laHUI0 1]apsi MBITAJICS OINpeJe/nuTb, He TOAMeIla/d JId B 30/I0TyI0 KOPOHY
JPYTUX CIJIaBOB — U OTKPbUI 3HAMEHUThIM 3aKOH ApxuMeza. Ho ripo 310 MHOro
r/le HalvCaHo.

A BOT Kak OIpeJenuTb, W3 SHTaps JIA CAeJaHO YKpalleHue WIA U3
n1acTMacchi? 3eCh HaM Ha MOMOIIb TOXKe MPUXOAUT Pusrka. leno B TOM, UTO
oTpe3aTh OT YKpallleHUsl JOCTaTOYHO OOJbIION KyCOK HUKTO He JacT. JTO
WCTIOPTUT camy Belllb. Ho Mbl 3HaeM, UTO Bell[eCTBO MOKET ObITh B HECKOJbKUX
bu3NUeCcKUx COCTOSTHUSIX — Harpumep, >KUAKOM, TBEepJOM, ra3000pa3HoM,
T7Ia3MeHHOM. .. Hampumep, Bojia B TBepIOM COCTOSIHUU — Jie]], @ B Ta3000pa3HoOM
— map.

Tak BOT, BeLIeCTBO B TBepPAOM COCTOSIHUM 3aHUMaeT CpPaBHUTEIbHO
HebobiIoM 06bemM. Eciu ke OHO mepexoAuT B ra3oobpa3Hoe coctosiHue (Tiap),
TO 00beM Bell[eCTBa CTPEMUTCS YBEJTMUUTLCS 10 OUeHb OO/BIINX MPe/iesioB.

Ecmu ra3oobpa3Hoe Bell[eCTBO HUUTO He C/laBNMBaeT (Harpumep, ApPYyrou
ra3 Wi CTeHKU COCyAd), TO B TIPUHLMIIE OHO MOXKET pacClUMpPSTbCA [0
beckoHeuHoCTH. [IpuueM OTAe/ibHbIE MOJEKY/bl Ta3a JIeTAaloT CO CKOPOCTBIO
py>kerHOM my/u!

Eciu 661 MOIEKy/IbI Ta30B He CTYKaaUCh PyT 00 Jpyra v He TOPMO3W/IH U3-
3a 3TOro, Mbl ObI UYBCTBOBA/IM 3ariax MPOJUTHIX AYXOB 3a BECTH METPOB Uepe3

OHY CeKyHAy!



Tak BOT, 3TO caMOe CBOWCTBO BeIlleCTB HAaXOAUTHCS B PAa3HbIX COCTOSIHUSIX
WCIOJIb3YIOT MHOT/Ia aHTUKBAPhI (CIelUaavuCThl TI0 CTapbiM BelllaM) U FOBEJIUPbI
[T OTipefiesieHys, U3 SIHTapsd CJeJlaHO JIM YKpallleHWe WM 3TO TOJJesKa U3
171aCTMACCHI.

Kak 310 fenaercsi? HakansieTcsi TOHKasi Wrojioyka, ¥ 3TOW pacKaJeHHOU
WrOJIOUKOW CJIeTKa KacaroTCsl sHTapsli TaM, [Jle 3TO He3aMeTHO Ha YKpallleHUH
(HarpuMep, CHU3Y, Y MeTa/UTMueCcKoro 000/[0uKa).

N HroxaroT!

MuKpoCKorueckoe KOJIMUeCTBO Bell[eCTBa IMepexoJuT B Ta3000pa3Hoe
COCTOsSIHMe, paCIUMpsieTCd U TorazaeT B HOC K roBesupy. Ecim 310 rtactmacca,
3arax HeMpUATHBbIM — BCe 3HAKOT, KaK MaxHeT ropesjas IjacTMacca. A eciu
SIHTaph — 3arax NpUsITHbIM, KaK OT TOPSIILEN CMOJIBI.

MbI MOXKeM 3aMeHMTh SIHTapb OObIUHOW KaHHMGo/b0. OHa TIpofiaeTcsi B
MarasvHax [jis Mas/IbHUKOB. EC/M HarpeTou Wroyikou (MrojKy MOYKHO HarpeThb
Ha CBeuKe, TOMBKO OpaTh ee HaZ0 IIUILIAMH, UYTOOBI He 00)KeUbCs) OTPOHYTHCS
[0 KyCOYKa KaHWU(OJIM, TO Mbl TTIOUYBCTBYeM TIPUSITHBINA «CMOJISTHOW» 3amax. A
eC/id 10 KyCOYKa IUIaCTMacChl, Harpumep OT CTapou WrPYLIKH, — TO
HeNpUSTHBIA. Tak COCTOsTHYE BellleCTBa MO3BOJIIET OTVIMYUThL OJWH MaTepuasl OT

Zapyroro!
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ITyroBurnja-xyxokajaKa

Jins ombITa HAaM NMOTPedyrTCsA: OOblliasi MyroBuUlla, BePeBOUKa
WU IJTUHHBIA LTHYPOK.

OTO CTapyHHBINA 3a0aBHBIA OMBIT, B KOTOPOM pabOoTalOT CHUJIbl WHEPLUH,
CUJIBI YTIPYTOCTH U Jla’ke a3pofivHaMHUYeCKue CUJIbI — Bce BMecTe! A roKa3bIBasl
MHe ero ellje MOU JeyIIKa.

Cam ombIT oyeHb TpocT. bepeTcsi Oosbiliast — yeM Gosibliie, TeM yuilie —
MyTOBHLIA, U Yepe3 ee NBbIPOUKU IPO/JeBaeTCs BePeBOYKA, KOTOPAst 3aBsI3bIBAeTCS
Tak, YTOOBI TIOJTyUM/IOCh BePeBOYHOe KO/bLl0. HUTOUKY JTyuliie B3sITh TIOZ/TMHHEe.
Tak nyuiiie «Ky¥KAT».

Ha d¢ororpadun BuAHO, uTO O00bIUHAsE BepeBOUKa MPOCYHyTa B
ABIPOYKH MyroBuIlbl. Jlyuie OpaThb MyroBULy € AByMs /JbIPOUYKaMH.

Teriepb, COOCTBEHHO, KaK CjleflaTh M3 3TOr0 Mpubopa KyXIOKamKy?
[TpomeBaem yKa3aresbHbIe Tablbl B TN 10 OOKAM U 3aKpyurBaeM IYTOBUITY
TaK, YTOObI BepeBOUKa CBW/IaCh Ha MHOTO-MHOT0 060poToB. Kak Ha doTorpadum.




Ha ¢dororpadum s1 pacTaruBai u CBOXY PYKH, a MyroBULA KYXOKUT U
JKYNOKHT. .. IOKa HUTKA He mopBeTcs!

Terieppb HauMHaeM aKKypaTHO TSHYTb BePEBKY B CTOPOHBI, TUIaBHO, Oe3
ocobbix ycumuid. [TyroBuila HauHeT KPyTUThCS, Bce ObicTpee u ObicTpee. B ToT
MOMEHT, KOrjja BepeBKa PaCKpPYTUTCSI YW HayHeT 3aBOPAauMBarbCid B [JPYTYIO
CTOpPOHY, TlepecTaHeM TSHYTb, HEMHOXKO CBeJeM DYKH. TONBbKO He CJ/IUILKOM
CWIbHO, 4TOOBbI BepeBKa Obljia BCe BpeMsi UyTb-UyTh HaTSHYTa (@ TO OHA TIPOCTO
cniytaetcs). Korza nmyrosuiia 3aBepHeT BepeBOUKY B JPYT'YHO CTOPOHY U HauHeT
OCTaHaB/IMBATbCSl, OMNATh MOTSHEM B pasHble CTOPOHbL [lyroBuija HauHeT
pacKpyuMBaThCsi B [pPYryl0 CTOpoHy. W Tak [0 OGeckOHeUHOCTU. Mbl
TIOTUXOHEUKY TO TSHEM B CTOPOHBbI, TO OCjabrsieM HaTshkeHWe — a TyTOBUIIA
KPYTHUTCS TyJa-Crofa.

Eciu BepeBoYKa JI0CTaTOUHO JJIMHHAS, a TIyroBUlLIa OoJIbINast U TsKenasi, TO
TpU BpalljeHWHd OHa H3JaeT MPUATHBIA >KyAOKAllUM 3BYK, CJIOBHO HEMHOXKKO
¢bbipunT! BOT 1 roToBa XXy»xoKaska.

UTO Ke MporCXOaUT?

Korma ™Mbl TSHEM 3aKpyueHHYX0 BepeBKy, Mbl 3aCTaB/sieM ee
pacKpyuMBaThbCsl, BepeBKa IepeiaeT CBOK SHEpPrui0 MyroBulle, U BCS CUCTeMa
HauMHaeT BpaIaTbCs. JDTO paboTarT CU/bI YIIPYrOCTH — MOMHUTe 3akoH ['yka,
KOTOPBbIM Mbl M3yuyajy Ha Liapuke? Korza BepeBKa pacKpyTHTCS, B [elCTBUE
BCTYIaKT Cuabl uHepuuu. [lyroBuija mnpojo/pkaeT ABWKEHHWE U yXKe cama
HaunHaeT paboTaTh Kak MOTOD, 3aKpyurBasi BEPEBKY B [IPYTYIO CTOPOHY.

Hy, a Bo3agyx, oOrTekaromuii Bpaljalollyrocsi Myrosully  (9To
aspoZiuHaMHueCKre CHUJbl), 3aBUXPSETCS B [JbIpOYKax, M BO3HUKAKOT BOJIHBI,
3ByK. MBI C/IBILLIMM IVIyXO0e€ XKyX KaHue!

Tak, KCTaTH, B PeBHOCTH BbI/e/bIBa/IM peMHHU. [loBelBanu Ha netie u3
KOXXKU OO/IBILION, TSDKe/bI KaMeHb U 3aKpyuuBaau. KameHb HauWHas BpalllaThCst
T0J] IelCTBMEM CUJI MHEepPLIMU Ty[la-Cro/ja, pPacTaruBasi v Harpsirast Koxy. Koxa ot
5TOr0 pa3MHHaIach M CTAHOBW/IACh MATKOM M TMPUTOAHOW [JIsi U3rOTOBJIEHUS
XOPOLLUX peMHeN!

A eme Ha ToJO0OHOM TpUHIUIE Oblla YCTPOEHAa OJHA W3 CTPAIIHBIX
pa3pylIMTeIbHBIX MalllMH APEeBHOCTH, KaTamysbTa. YacThio ee yCTpoMcCTBa ObLTN
CKpYU€HHble DeMHU WM BepeBKH, KOTOpPble, PACKPYUMBAasICh, Tlepe/iaBaiyd CBOIO
SHEpPrul0 BbUIETAIOIeMY M3 KaTamy/bThl KAMHIO... BOT Tak mo-pasHOMY MOXXHO
WCTIO/Ib30BaTh OJJUH U TOT >Ke (hr3uueCcKuii mpubop.
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bymMmepaHr 3a napy 4acoB

Jins ombITa HaM MOTPeOYHTCA: /iBe JiepeBsiHHbIe JIMHENWKU TI0
50 cM, HaMWIbHUK, K/el, THCTPYMEeHT, YTOObI MMPOCBEP/IUTDH AbIPOUKU
B JIMHEMKaX, MPOYHbIe HUTKMU.

Masio KTO “Mes BO3MOXKHOCTh OpocaTh HACTOAIMM OyMepaHr, KOTOpPbIi
npaBAa Bo3BpaujaeTcsi. B MarasMHax wuHOrza TPOAAIOT  IJTaCTMAacCOBbIe
OymMepaHTH, TOJBKO uallle BCero OHM KaK-TO TJIOXO JIeTatoT. A KOTZa TbITaelllbCs
cienatb OymMepaHT TIO0 YepTe)kaM U3 Cepbe3HbIX KHIKEK, TO OKa3bIBaeTCs, UTO
HaZil0 BbIpe3aTb CJOXKHbIE TPOQWINA, UYTO-TO HEMOHSTHO HacTpauBarhb... U
B0OOIIIe Masio KTO 0OBSICHSIET, a TTOUeMy >Ke OH BO3BpalllaeTcsl.

Ha ¢oto: s He ay10, OyMa)kKa CBHCAaeT BHU3 KaK A3bIK.

Msl mornpoOyemM coueTaTh MpUATHOe C Tiose3HbIM. (OOeraro, 4YTO
OymepaHru, CcJefaHHble TI0 MOeH TeXHOJIOTUM, OyAyT XOpoIlo JjeTratb |
BO3BpalljaTbCsi. Mexay TemM Marepuasibl, KOTOpble HYXHBI [JIsl  UX
W3rOTOBJIEHUS, — [JIB€ [EePEBsSHHbIE JIMHEMKU MO0 TMAThAECIT CAaHTUMETPOB,
KOTOpbIe TPO/Al0TCS B JIFOOOM KaHIIe/JISIPCKOM MarasuHe, Jia HanuiabHUK. Hy,
kien emje. Bce! VI Huuero cioxHoro. Maso Toro, Korja cjenaellb CBOU
cobcTBeHHbIN OymepaHr U Oyziellb P 3TOM YeTKO MOHHMMATh, UTO TTPOUCXOAUT
1pu ero OpOCKe, TO MOXXHO CO3HaTeIbHO, C YMOM M3MEHSITh €ro TapameTphl,
JlefiaTb pasHble OyMepaHTH, a He [JeflaTb UTO-TO BCJIEIyH0, METOAOM Tpo0 u
oi60ok. [To3TOMY 51 CHadasia JlaM [IOCTaTOYHO MOAPOOHO IMOSICHEHUSI, a TIOTOM
paccKaxy, Kak czenatb cam Oymepanr. Kro HeTepre/nvBbili, BCe paBHO
TPOYUTANTE MOSCHEHWS], MOTEPIUTE — U 3a0[JHO BOCIUTHIBAUTE CHUTY BOJIU!



Wtak, naBaiiTe roiimMeM, ToueMy OymepaHr Bo3BpaijaeTcs. s 3TOro
HauHeM C TIPOCTOTO OmbiTa. Bo3bMeM MONOCKy Oymard IIMPWUHOW OfMH-/Ba
caHTUMeTpa (OTpeXkeM Kpaul OT rasethl). [lofHecem KO pTy, MyCThb CBUCAET KakK
SI3bIK.

Ecmu Temepb TOAyTh CUJILHO BJ0/Ib OyMa)KKH IIOBEpPXy, TO OHa BAPYT

«TIPUTSHETCSD» K CTPYe U BBITIPIMUTCS, OY/ITO S13bIK BLITIPLITHY/T BBEPX U BIIepe/.
|

Ho cTrout MHe noayTb BA0/Ib GYMal"I/l, KdK OH4d IMOJHHUMdeTCA BBer!

[ToueMy TakK IPOXUCXOAUT?

BETEP OYET BOCNE NOBEFXHOCTH

BOZHUKAET NOOALEMHAA CUNA

KPEINO

B cBoe Bpemsi GU3MKM (HarpuMep, BeIWKWN BepHy/iM) 3aMeTHId, uTo
eC/TA TIOTOK >KHUAKOCTH WJIM Tra3a JyeT B/0JIb TTOBEPXHOCTH IpeJMeTa, TO OH Kak
Obl mpHcachiBaeT rpegMeT K cebe. IIpuueM uem ObICTpee ABMXKETCS ra3, TEM
OoJIbIIIe 3Ta CHIA.

Ho 3To ecim mpeamer oOTeKaeT BO3JyX C OJHOM CTOPOHBI. A /aBaiiTe
pacCMOTpYM, uTO OyleT, ecau TpeaMeT OO0TeKaeTcss C /[ByX CTOPOH.
ITpeamnoaoKuM, YTO C OJHOM CTOPOHBI TIPeAMET MPSIMOM, a C JPYrOM — BBITHYT
YIJIOM WIH TI0 ayre. Bo3ayx pasopBaTbCs He MOXKET, M03TOMY, Haberass Ha
npeaMeT U 00TeKast ero C IByX CTOPOH, ITOTOKU [JOJDKHBI 00€KaTh ero 3a OJfHO U
TO >Xe Bpemsl. [ToyuaeTcs, 4To CBepXy BO3AyXy Ha/lo bexxarhb ObicTpee!

A 3HAUMT, UTO C 3TOM CTOPOHBI cWia OyjeT Oo/blie W TMpeJAMeT HauHeT
«TIPUTATHUBATLCS» B TY CTOPOHY, C KOTOPOI OH 0O0JIbIlle UCKPUBJIEH.



Ha 3TOoM ocHOBaHa paboTa BCeX CaMOJIETHBIX, BEPTOJIETHBIX W TIPOUUX
KPBUIbEB.

BO3HMEAET NOOBEMHAR CHINA

Boamyxy ceepxy Hy®HO npobexware HonLles pacCTOAHME
10 TO ME BpaMA — OH ABMMETCA GeicTpes

/KPblﬂG (e npodmns) .

51 ycnoBHO HapHCOBasI KPbIJIO B BH/le TPEYTObHUKA — 3TO KPLIIO B pa3pese.
Ecmv BBl NPUIVISIAUTECH K JIFOOOMY CaMOJIETHOMY KpbUTY, BBl YBH/WTE, UTO
CBepXy OHO BBIMYK/JOe, a CHU3y — poBHOe. Takum o00pa3om, Korja camoieT
Pa3roHsIeTCS W KpPblIbs HauWHAeT 00[yBaTh BO3[yX, CBEpXy KpPbUIO KakK ObI
«TIPUCACBIBAETCSI» K BO3AYILITHOMY TIOTOKY, BO3HUKAET TIOZ/beMHasi CHJIa.

[Touty BCe AyMaroT, UTO, KOT/Ia CaMOJIeT pa3roHsIeTCsl, Haberaromuyii MOToK
BO3/lyXa «IOATAJKUBAET» €ro CHU3Y KPbITbeB U OH «OITHUPAETCS» Ha BO3AyX. A
BOT U Haobopor! CamoseT TpHUCachIBaeTCsl KPBUIbSIMA K BO3AyXy CBepxy!
C/IOBHO KTO-TO TUTAHTCKOM TIPUCOCKOU ZIEP>KUT €ro 3a KPbUTbSI.

Tereps yKe MbI IOCTaTOUHO 3HaeM, UYTOObI ITePeNUTH K OymepaHTy.

O6biuHO  OymepaHr u300pa)kalOT B BUJe KPUBOM  [I€PEeBSIIKH,
HaroMmuHatomleid OykBy «I'». Takue fenanu aBCTpaaMiiCKhie U erurneTckue
OXOTHUKUA U OOWIBI B ApeBHOCTH. MbI cZieslaeM ropasfio Oosiee mpocTol, HO
TOYHO TakK ke BO3Bpalllaloluiicsi KpecTooOpasHbiii 6ymepaHr. [1peacraBere cebe
OOBIYHBIM DOBHBIM KDECT W3 JiepeBa KaK BEPTOJIETHBIM BWHT, TIPM 3TOM BCe
«JIOTIaCTH» TIPE/ICTABJISTIOT CO00M KpbUThsi. TO €CTh CBepXy OHH BBINYKJble, a
CHM3Y — TTockue. Ecnu Tako BUHT OyzieT BpaIliathCs, TO BOSHUKHET IMObeMHast
cWia, Kotopas Oy#eT TpUTArHMBaTh OyMepaHT W CIOBUTaTh €r0 B CTOPOHY
BBITNTYKJIOM CTOPOHBI. []aBaiTe paCCMOTPHUM CXEMY.

Z




BepxHee KpbINo «cTpeMHTCA» BNepep,
Berep caepxy
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HuxHee KpLINO «BO3BPULLGETCA s HA3AM

Bymepanr OpocaroT BrepeJ Tak, UTOObI OH J/ieTel B BepPTHUKAJbLHOM
TI0JIOK€HWH, UTOOBI OH CJIOBHO KOJIECO «KaTH/CS» B Bo3ayxe. Kak koseca He
e3/5T «IeXKa», TaK U OymepaHT JO/DKeH «KaTUTbCs» Briepes. OH U BpalllaeTcs, U
OJTHOBPEMEHHO Tepe/IBUTaeTCs MO TOPU30HTA/MM T0 HarlpaB/eHWIO0 K Leau. A
TOKa3asl IByMsi OOMBIIMMU CTPe/IKaMH, UTO OymMepaHI Bpall[aeTCsl M JIBUKETCS
Briepesi. Mbl CMOTPUM Ha Hero Kak Obl COOKy (ero G6pocunv MMMO Hac cjieBa
Harpago).

CmoTtpuTe, uTO TIporcxoauT. HikHee Kpbiio OymepaHra Bcerja OyzeT 3a
cueT BpallleHUs] Kak Obl «BO3BpAIllaThCs» Ha3ajl, U CKOPOCTh €ro OTHOCUTE/IbHO
Bo3ayxa OyzmerT HeOOMbIIONW. Y Kojieca TOXKe Ta TOUKa, KOTOpasi IpHUKacaeTcsl K
3eM/ie B JIaHHBI MOMEHT, HeIIOABI)KHA (WMHaue OBl IIMHBI MIHOBEHHO
CTUPAJIMCh). A BOT BepxHee KPbLJI0, HA0OOPOT, ABMXKeTCsI ObICTpee, IIOTOMY UTO
€ro CKOPOCTb CKJIaJIbIBaeTCSl U3 CKOPOCTH ABM>KEeHMs 1ieHTpa (Bcero) OymepaHra
Y CKOPOCTHY BpallleHUs.

N3 Bcel 5TOM 3alyTaHHOM KapTHMHBI HaM SICEH OYeHb TPOCTOM BBIBOJ;:
BepxHee KpbIJIo 00TeKaeTcst ObicTpee Bo3AyxoM, ueM HibkHee! Bcee!

Uro u3 storo cieayer? UTo Ha BepxHee KPbUIO HauHeT AeHMCTBOBaTh CUJIA
Oonblile, u GymMepaHr HauHeT IMOBOPAUMBATHCS B Bo3ayxe. Ha Hero kKak OyaTo Obl
Ha/IaBU/IM HEBUJMMbBIM TMajblleM TaK, UTO €ro BepxXHee KpbUIO HayHeT
OTKJIOHSITHCSI B CTOPOHY BBIITYK/IOU CTOPOHBI.

N TyT HauMHaeTCsi camoe WHTepecHoe! ODTO BCe Mbl OINUCHIBAIUA TakK
Ha3bIBaeMble a>3pOAVMHAMUYECKHEe CUJIbl. JTO CHJbl, KOTOpble BO3HUKAKT B



TIOTOKaxX Ta30B. A eCTb ellle JIpyrye CHUJIbl, KOTOPbIe TOXKe BCTYTAIOT B Wrpy. U
371eCb Mbl OTSITH JIOJDKHBI JIjisi TIOHMMAaHUS TT03HAKOMUTBLCS C TaKUM 3aHSTHBIM
niprbOpOM, KaK TMPOCKOII.

Bce B [IeTCTBe Urpajivi C BOTUKOM. KpyTHIIL €ro — ¥ OH CTOWT Ha KOHUMKe!
U Kakue-TO 3ara/iouHble CHJIbI YIeP>KUBAIOT €ro OT TMaZieHrsl. A OCTaHOBUTCS — U
Ta/jaer.

Y Haumx TnpejikoB, KCTaTh, Obla 3aHATHasi urpa — «Kybapuk». 3 mepeBa
BbIp€3a/li BOJUOK, pacKpyuuBanv ero. [l 3TOrO0 Ha HETro HaMaTbiBaId
BEPEBOUKY U [leprajd ee, TIPUJEP)KUBasi KyOapwK masbieM. Kybapuk
PaCKpyuMBaJICs U CTOSU/T Ha KOHUMKe. UTOOBI OH He Tajiaji, ero Io/CTeruBaim
MaJIeHbKUM KHYTHKOM. 3ajiaua OblIa 3aCTaBUTh KyOApUK KPYTUTHCS KaK MOYKHO
JOJIbIIIe.

A yueHble mpuayMaau MpubOp, COCTOSIIUK W3 BOMYKA (MeTa/uTiyecKoro
00OBIYHO), KOTODPBIM 3aKperjieH B CIel[UaJbHbIX paMKaX W MOXKET BpaljaTbCs
cBobogHO B 060oM U3  HampaeieHud. [locMotpuTte, Ha dororpadun
nabopaTopHBIf TUPOCKOM, JOCTABIIMNACI MHEe B HACJeJCTBO OT MOETO Tarlbl, —
3TOT THPOCKON YYacTBOBaJ B CO3JaHUM CHUCTEM HaBeleHUsl il TIepBbIX
COBeTCKHUX pakeT!

Hacrosimuii 1abopaTopHbIi rupockon. CTpe/IKaMH NMOKa3aHbl PAMKH.

BujHO, UTO B LIeHTpe — BOJIUOK, OH MOKeT Bpaiarbcsi. OH 3akpervieH B
KPYIJIOM paMKe, KOTOpasi B CBOIO ouepe/lb 3aKpellieHa ellle B OJHOW paMKe — a
Ta, B CBOIO OuYepe]b B TpeTheil. S mokaszan Ux CTpesiKaMH.

Eciu 6b1CTPO-ObICTPO PACKPYTUTH BOMUOK (B HACTOSIIUX TMPOCKOMAX 3TO
GellleHble CKOPOCTH, HarpuMep [BajllaTh ThICSY 0OOPOTOB B MUHYTY!), TO OH
OyzeT coxpaHsTh CBOe T0JIOKeHUe B TIPOCTPAHCTBe. Kak HU KPyTH TMPOCKOI 3a
BHEIITHIOI paMKy, a OCh BOJIUKa Oy/leT BCerja MoKa3bIBaTh B OJJHOM U TOM JKe
HarpaBJ/IeHUU.



Ho eciv npu 5ToM HaZlaBUTH (MablieM) Ha OJJHYy U3 paMOK, BOJTUOK HauHeT
ToBOpaurBaThCs. Ero BM>KeHUe OINMChIBAaIOTCSI OUeHb CIOKHBIMU YpPaBHEHUSIMU
Otinepa (oueHb yMHBIM OblT (u3uk). Ho A Hac BakKHO, UTO, eCIM Ha
Bpalljatollieecsi TeJ0 HadyaTh MPUK/IaAbiBaTh CO CTOPOHBI CUTY, 3TO TeJ0 HayHeT
TIOBOPAaYMBaThCS.

dpyras pamka
HOYHeT
NOBOPUYHMEQTLCH
EHH3

JIBIOKeHHMsI PaMOK M I'MPOCKOINa ONMHMCHIBAIOTCA YPaBHeHHUSAMH Jiljiepa
Tpeteii creneHu. Ho OymepaHr Mbl 00s3aTe/1bHO c/je/1aem!

Haripumep, ecyiv BO/TYOK BpalllaeTcsi, KAK Ha KapTUHKe 0 CTpeJike, CjieBa
HalpaBO U Mbl H3JlaBUM Ha BTOPYI paMKy CIipaBa Ha/ieBO, TO HEOXXHJaHHO
repBasi paMKa TMpPOCKONa HayHeT MOBOpauuBaThCs BHU3! CoBCeM He B TOM
HarpaB/ieHWH, B KOTOPOM MbI IaBUM Ha JPYTyIO PaMKY.

[IpaBWiio mpocToe, HECMOTPSI Ha BCe CJIOXKHbIE YypaBHeHUs Oujepa:
TIOBOpAaUMBAeTCsl THPOCKOIT BCerJa TakK, uTOObI BCe paMKU COBMECTHU/IUCH U
TIPUJIOKEHHasi CUJ/la OKas3ajach COBMAZAroLLel C HarpaB/ieHUeM BpallleHUs], Kak
ObI TOMoOTasia KpyTUThCS BOTUKY. HO 3TO Tak, /7151 TeX, KoMy UHTEpPeCHO.

[IpeacTaBuM e Terepb, YTO 3TOT TMPOCKON — JIeTAlOI[UWA. A Beb Halll
OymepaHr ¥ eCThb Bpalljaroluiics Bomuok! To/bKo paMOK y Hero HeT, /ia OHU eMy
1 He HY)XHbl — Be[lb OH BO BpeMsI TojieTa CBOOOJHO BHUCUT B BO3/yXe, TaK UTO
BeJIeT OH Ce0si C/IOBHO HACTOSIIIIMM BOTUOK T'MPOCKOTIa, TOZIBEIIeHHbIN B PAMKaX.

Hy BoOT, MbI 06panychk MOUTH [J0 KOHI]Aa TEOPHH.

Mbl TIOMHMM, 4YTO Ha BepxXHee KpbLIO Halllero OymepaHra AeMCTByeT
OMpoKHu/bIBafoIias cwia. OT 3TOro Bpaljarol[uiics OymMepaHr HauHeT He
3aBa/IMBaThCsl HAOOK, KaK MO>KHO ObL/I0 ObI 0XKHZIATh, a KAaK HACTOSIIIIUM THPOCKOIT



HauHeT TIPSIMO B BO3/yXe 3aBopauuBaTh HaseBo! To ecTb MOBOpauMBaThCs Tak,
yTOOBI JIENCTBYIOIIAsi HAa HETO CUJjia [IeMCTBOBaia B TOM JKe HarpaBeHUd, uTo U
BpailleHue OymepaHra. Ho mipu 3ToM Ha Hero Bce Tak ke OyneT JeliCTBOBaTh
OTIPOKU/IbIBAOIIlAsi CUJia, Be[lb, TOBOpauuBasi, OymMepaHT HauWHaeT ABUTaThCs
HEMHOXXKO B JIDYT'OM HaripaB/IeHWH, — U BCe TIOBTOPSIETCS, OH OISITh UyTh-UyTh
TIOBepHeT HaJleBO U Tak fiajiee.

1 GymepaHT HauHeT OIMMUChIBaTh KPACUBBIM KPYT, OCTOSTHHO MMOBOpauMBast
HaseBo!

[Ipy 3TOM TIOCTeNeHHO CKOPOCTh BpallleHusi camoro OymepaHra Oyzet
raziaTh, pa3HUIla MeXXJy CKOPOCTbIO BepXHero M HIKHero Kpbuia OyneT Bce
MeHbIlle, U OymepaHT TiepecTaHeT BeCTU cebsi Kak TMpPOCKOm. YTo mpu 3TOM
nipou3oiiier? OH HauHEeT TTIOMKUMO TIOBOPOTA HaJeBO ellle U 3aBa/iuBaThCsl HAOOK
— U BepHeTCsl K HaM B DYKH, Yy)Ke TIPOCTO BpalllasiCb B BO3/yxe, KakK JIOMacTH
BepTOoJIeTa, «IeXKa» B TOPU30HTA/ILHOM I10/10)kKeHuu! Bee!

Y, a Tereps — KTO AounTtan — 3a feno! CrenaemM ObICTPEHBKO XOPOIIUM,
BO3Bpalllaroluiicsi OymepaHr.

Kak s1 u roBOpwi, Hajo B3sTh [[Be OOBbIUHbIE JepeBsSHHbIe JTUHEUKU
CaHTUMETPOB 10 MAThECAT AJUHOU. X 0ObIUHO [1e/1at0T U3 COCHBI, TOUHO TaK
)Ke, KakK JieTajid TepBbix camoseToB. Ha ¢otorpaduu BHAHO, Kak Hao
pacuepTUThb 3TU JMHEWKH Ayt obpabotku. Ob6e suHelKu oOpabaTbIBarOTCS
COBepIIIEHHO OJIMHAKOBO. B 1jeHTpe OCTaBUTh KBa/IpaTWK. B 3TOM MecTe OHU
OyayT ckyeuBaThCsi ApYr € Apyrom. KBazipaTuK, eCTeCTBEHHO, AO0/KeH ObITb
IIIUPUHOMU C ITY >Ke JINHeHNKY.

3aTeM B[OJIb KpbUIa TIPOBOJAWTCS JIMHUS, OTCTYyTarollas Ha OAHY TpeTb
CBEpXY C IpaBOW CTOPOHBI U Ha OfIHY TPeTh CHU3Y — C JIeBOUM CTOPOHBbI. Kak Ha
doto.

Ha dororpadun: TuHeHKH pacuepurBalOTCs /1A 00pad0TKH BOT TaK.

Ha cnepytoteit pororpaduu 1ieHTpasibHas yacTh JjaHa 6osiee nopo6Ho.
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Tak Hajo pacueptutrh ob6a Kpbiia Oymepanra. Ha ¢oro — cpepnss
YacTh.

BuiiHO, Kak OTXOAST OT KBajipata B I[eHTpe JBe JUHWUA. Mbl Oymem
obOpabaTkiBaTh HAMWIBHUKOM TOBEPXHOCTH TaK, YTOOBI OHU «OIyCKA/lIHUCh» OT
HApUCOBAaHHOW JMHWK K KpasM JWHeWKU. TakuM o0pa3oM, y MpaBoOro Kpblia
OymepaHra TmiepefiHssi 4acTb OyzeT Oosee «Tymas», a c3afu OyJeT TOJIOTHi
«crnyck». Ha cxeme 310 BuiHO. HikHsis cTopoHa He obpabarbiBaeTcsi BooOIIIe.
OHa J0/KHA OBITh TIJI0CKOM.

1 Tak TIoAIpOOHO OIMMCHIBAIO BCE 3TO, UTOOBI OIMBIT TOYHO ITOJTYUHIICS.

@opma KPpLINa 5y Mepanrd [ M APy rmx NeTaiollMy o6 bekTos )

A BoT s cdhoTtorpadupoBas, Kak 3TO Y)Ke TIOMYYUI0Ch TIocjie 00paboTKu
HanWIbHUKOM. TTOBTOPSIFO, BEICOKAst TOUHOCTD 3/1eCh HE HY)KHA, [VIaBHOE, UTOOBI
bonee-MeHee T7aAKO OblI0 0bpaboTaHo. BuauTte, s TIPOCTO 3aKpPyI/IAI Kpasi.
OpmuH 6osiee KpyTo, APYTOM Oosiee TIO/IOTO.



Ha d¢oro Bugen npoduns Kpbuia Oymepanra. Ha camom peste
MOBEPXHOCTh /I0O/DKHA TPOCTO ObITh 00/iee-MeHee BBINMYK/IOM, a HWKHAA
CTOPOHA — M/IOCKOH.

Ecmmn Terepb CJIOKUTL 3THU O6pa6OTaHHI:Ie J'[I/IHEﬁKI/I, TO MBI II0JIYUHUM KPeCT,
KaK0e KPbLJIO KOTOPOI'o COBepII€HHO OAWMHAKOBO II0 cbopMe.
T |

Tak Oyger BbIIAfeTh OymMepaHr mocie ckiaeikd. TobKO yroaku
3aKPyI/IUM.

Terepb Haflo 00sI3aTeIbHO 3aKPYI/IUTh YTOJKW Y KPbUIbeB. JTO He UMeeT
OTHOILLIeHUs K a3pojuHaMuKe. [IpocTto nHorAa GymepaHr romnazaeT B rojeTe He
TyZa, KyAa HaZjo, W Jyullle, eC/U BpalLalOL[UNCs BUHT CTyKHeT IVIaJKWUM, a He
octpeiM. CTpallHOTO HUUero HeT, OyMepaHTr CJ/IMIIKOM JIeTKWM, UTOOBI
JeNCTBUTEIbHO UTO-TO TIOBPeAuTh. A BOT 0OoeBble OymepaHTH, KOTOpbIe B
pa3mepe Oosibllle MeTpa U [IeJIalOTCS U3 TBEPZOro JiepeBa, JIeTKO T03BOJISU
OXOTHUKaM yOHBaTh TaKUX KPYIIHBIX 3Bepei, Kak KeHrypy!

Ha (l)OTOl"pa(l)l/ll/l BH/IHO, UTO A CKPYIVIMJI YIOJIKH Hd KOHIIdX KPbL/Ib€EB



Oymepanra. Ha Bcakuii ctydai, Ajis 0€301mMacHOCTH.

Terepp elle BepxHIOIO ITIOBEPXHOCTb Halo o00paboTaTh IIKypKOM
(HakgauHoM Oymaroii). CBepXI/iaZikoli TTOBEPXHOCTH He Hajo, Hazio ybparthb
3a3yOpuHbI OT HarnuIbHUKA. Bce paBHO TMOTOM ellje TOKpacuM OyMmepaHr, 3TO
CIr71aiuT HEPOBHOCTH.

l'[pom;e BCero CliMTb KPpbl/IbI HUTKAMM, IIPpE€ABAPUTE/IbHO CK/IEUB.

Urto MBI flesiaeM Jasblie? A Mbl B LIeHTPaJIbHOM KBajjpaTe IpoCBepIrMBaemM
yeThbIpe JILIPOYKU B 000UX MMHelKax. CKyierBaeM Tak, UTOOBI ILIPOUKU COBIIA/IU
(s T0/Ib3yHOCh OOBIUHBIM «OBICTPOK/IESIMM» KjieeM). A Toc/ie CKieuBaHUs 00e
JIMHEWKU CIIMBal0 0OBIYHOW HUTKOM, OyATO TIpUIlIMBar0 MyroBuily. HamarbiBato
no0oJibille HUTOK U 3a7MBal0 kieeM. Bce. Bymepanr noutu rotos! B npuniure
ero yxe MoxxHo kujate! Ha dotorpaduu BUAHO, Kak 51 CLUWA /Be JMHeWKU. U
BUIHO HeoOpaboTaHHYI0 CTOpOHY OymepaHra. Bugure, si ee faxke He Tporana —
He oOpabatbiBan HUKak. [loce MoOKpacku, KOHeUHo, I[udpbl MPOMaAyT, U BCe
CTaHeT Kpacuso.

- \ .h:'l. . I‘I:I - \ w k 3
ByMepaHr MpoCTO CIIMBAeTCd, MNpeJBapUTE/IbHO HaA0 CK/IEUTh

KPbU/Ibi, d IIOTOM IIPOMAd3aTb K/ieéeM HUTKH /1A HAAECIKHOCTH.

TeM, KTO XoueT Gosiblile 3aHUMaThCsi OpocaHreM OymMepaHra U MeHbllie ero
TOUCKAMU, PEKOMEeHZYI TOKpacuTh OymepaHr Kpackoil. Croautcsi Jitobasi
BOJIOCTOMKasi KpackKa, HampuMep U3 a’po30JibHbIX OamnoHunkoB. Ho 4,
HarmpuMep, Kpacu/ ryallibl0 U CBepXy MOKPbIBaJl TOHKUM CJIOEM JiaKa.

[ToMMMO KpacoTbl M yAYUlleHHOW a3’pOJWHaMUKH, 3TO elle U MpUjaeT



AOIIO/THUTE/IbHYIO KPEIIOCTh 6yMepaHry. OcobeHHO ecu MOKPBLBITH JIAKOM.

Kax »ke ero 6pocats? §1 c/ienan HeckoabKo hoTorpaduid.
T T2 )

SREE

oy

bl W
Ha d¢ororpadun BHJHO, uTO OymMepaHr /ep)XaT BepPTHUKA/JIbHO H
OpocarT poBHO Bniepes. IIpu 3ToM NpUAAIOT eMy BpalljaTe/ibHOe BI)KeHHe,
Kak OyJATO K0/1ec0 KaTUTCS Haj 3emieil. Moje/bi0 CIY)KHUT MOSl JIIOOUMas
»KeHa JIrogmuiia.

Ha 3T1oii oTrorpadum BuaHa ogHa U3 omIMOOK mpu Opocke OymepaHra.
Ero c/IMIIKOM HAK/JIOHW/IH BjieBo. IIpu TakoM OpocKe OH BpeXeTcs B
3eMJTIO.

Ec/1u Xe ero npu 0pocke OTK/IOHUTH BIPAaBO, TO OH B3/IeTHUT B He0O U
yIaJieT pe3ko «K0JoM» Ha 3eMJTI0. JTO TOXKe OIIIHOKa.

EyMepaHr AO/DKEH B MOMEHT 6poc1<a OBLITL B CTpOro BepPTHKA/IbHOM



MOJIOYKeHuu!

Hy uTO X, BBIXOAUTE HAa OTKPLITOE MeCTO, MPOC/iefnTe, YTOObI BOKPYT He
ObUIO HOflelt U XKUBOTHBIX, — U MOKW/aiTe OymepaHr. [ToBepbTe MHe, a yXK s UX
nepejiesiaj 1eCATKU — 5TO TaKOe Y[ 0BOIbCTBHe!
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E1iie o Touke pochkl, wiu IlapoBasi 6aHst

Mpbl yKe CTaZIKMBaMCh C TIOHSITHUEM «TOYKA POChI», KOT/A Tap Mepexo/iuT
13 ra3000pa3HOTO B KHKOe COCTOsiHUE. Y 3TOro (hM3MYecKoro SIBJIEHUSI eCThb
MHOTO TI0JIe3HbIX BapyWaHTOB MpUMeHeHus. Haripyumep, B /J@€TEKTUBHbIX
pacckKasax WM B KHWrax Mpo IUMUOHOB YaCTO OINUCHLIBAETCS CUTyalvs, KOrJa
Ha/l0 BCKPBITb KOHBEPT He3aMeTHO. UTO Jie/iatoT B TAKOM C/iydae?

bepyT 4aiiHUK, HarpeBarOT ero. [Jo>KuaaroTCs, Korja U3 HOCHMKA HaulHaeT
ouTth cTpys mapa. [ToToM Jep>kaT MMCbMO HaJl TAapoOM TakK, UTOObI OH TOT1a/jan Ha
3aKJ/IeeHHYIO I10I0CKY.

MpI y>ke 3HaeM, 4To mpousoKieT. [ITMCbMO OTHOCUTENBHO XOJIOAHOE, U Mmap,
T0I1a/1asi Ha Hero, HAUMHAeT TPeBpallaThCs B )KUAKOCTb. MeJibyaiiiive KareabKu
TIPOIUTHLIBAIOT OyMary W pa3kmwkaroT Kieid. [IMcbMo uepe3 HEKOTOpOe BpeMs
MO>KHO OTKPBITh, He TIOpBaB Oymary, MpOUXTaTh — U IIOTOM 3aKJIEUTb 110 HOBOM,
He3aMeTHO.

ThICAUM LIMMOHOB TIPOAE/bIBAJIA 3TOT OMbBIT... HO 3HAJXA JIM OHU IIPO
GU3MKy M «TOUYKy pOChI», WCIO/b3ys TMApOBYyl0 OaHIO /il OTKDBLIBAHUS
ceKpeTHbIX THceM? CoMHeBatOCh... Tak WHOrAa JJad (PU3UKYy He 3HaKT, a
3aKOHBI HCIO/Ib3YIOT. A eC/Ii TIPUMEHHUTh 3TOT TPHUHIUIT K Oosiee 61aropoiHbIM
BelljaM, YeM OTKpDbIBaHUE UY)XKHUX IHMCeM, TO MOKHO TIpUAyMaTb U [Jpyrue
rojie3Hble BapWaHThL. Hampumep, eciu 4YTO-TO KAeWIM W3 OymMaru u
HETIPaBU/IbHO CKJIEW/TH, a TIOPTUTh (MOUUTBL BO/IOM) OyMary Hesib3sl.

A BOT ellle BapuaHT: €C/IM HY)XHO TIpOTe€peTb OYKU WA CTeK/ISHHYIO
TTIOBEPXHOCTb, Mbl OOBIUHO [IBIIIIMM Ha 3TO CTEKJIO — Iap W30 pTa IpeBpalljaeTcs
B TOHKHUI CJIOM BOABI, ocesass Ha Oojiee XOJIOAHON TIOBEPXHOCTH. M MOXHO
rporepeth CTekso. IIpaBaa, jyudilie Ajsi 3TOrO IOB30BaThHCA CIEeLiUabHBIMU
JKUAKOCTAMUA WM TIPOCTO TIPOMBITh CTEKJI0O C MbUIOM U BbITEpeTb ra3eTamwu,
MOTOMY YTO WHaue CTeK/Ja MOXXHO HCHOPTUTh. A MOYeMy — B CJIe[IyIOIemr
MaJIeHbKOM T/1aBe. ..
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Kak nporuparb 0UKH

WTak, Korjja Mbl JBIIIMM Ha OUKH, MOSIB/SETCS TOHKUM C/IoM Bofbl. bepem
TPSIMIOUKY U mpoTupaeM... U Ha creksie obpa3yroTcs Meskue 1japarnvHbl! Ecim
TakK JieJlaTh 4aCTO, TO TIOCTEIIeHHO CTEK/I0 TIOPTUTCS U TepsieT TMPO3pPauHOCTb.
Pa36epemcsi. Bo-miepBbIX, MoueMy OT LlapalyH CTeK/I0 TepsieT MPO3PauHOCTh?
Bomnpoc Bpojie Obl MPOCTO, a Ha CaMOM /jiefie 51 TIPOBepsiT — HEMHOTHe MOTYT
OTBeTUTh TOUHO. JlaBaiiTe TOCMOTPUM Ha KapTHUHKY.

CTEKNO

y 7 %

NMyy, nonagaiowi HY LAPanMHY, OTKNOHAETC B ETOROHY

[lapanyHa, Kak BUJHO Ha yBeJIMUEHHOW KapTUHKe, TIpe|CTaB/seT CoOoi
octpoe yrinybneHuve B crekne. To ectb obpa3syercsi kak Obl kaHaBKa. (Kcrarwy,
CTeK/I0 s 0003HAUW/I Ha PUCYHKe IITPUIIIKAaMU — TaK HACTOSII[Me WH)KeHephI
0003HauarOT CTEKI0 Ha ueprexkax.) OO6pa3syeTcs IjaparivHa TOTOMY, YTO B
BO3/lyXe TI/laBaeT IbUIb, OCEJaeT Ha TPAMNOYKaX M CTekjgax. A 4acTo 3TU
MIBUIMHKY TI0 CBOEM TBEpPAOCTU ropas3fio TBep)kKe CTek/aa. M XOTs OHM TOUTH He
3aMeTHbI 0OBIUHOMY T71a3y, paboTaroT KaK HACTOSIIIUI pe3eLl.

Tak BOT, Ha KapTUHKe Wu300pa)keHbl JIyud CBeTa, Tajalolive Ha
MOBEPXHOCTb CTekia. [asi TpOCTOTBI MOMOXKMM, 4YTO OHM  MajaroT
TIepIIeHUKY/ISIPHO K TIOBEPXHOCTU. B TakoMm cjiyyae OHM CBOOOAHO TIPOXOZST
yepe3 CTeK/I0 (HEMHOTO, MpaB/a, OTPa)KaloTCsl, HO 3TO He BMSIET Ha TOT MyThb, 1O
KOTOPOMY WUJyT JIyud CBeTa) U MOMa/atoT Jajblile HaM B 3padyoK.

Ho Ta yactb cBeTa, TOT Jiyu, KOTOpbIM yMaja Ha LiaparuHy, rnonajaeT Ha



HaK/JIOHHYIO TOBEPXHOCTb, TO €CTb MaJaeT MOf YIJIOM K CTeKay. Mbl yxe
pa3bupanu, UTo Mpy U3MeHeHUH yTJia TaZieHust TPaeKTOpUs Jiyua U3MeHsIeTCsl, OH
OTKJIOHSIETCSI B CTOPOHY !

3HauuT, YacTh CBeTa OyJeT TMPOXOJUTh uepe3 Iiejible YUYaCTKU CTeKaa U
CO3/1aBaTh Lie/IbHYI0 KapTUHKY, @ HEKOTOpasi 4acTb, MoMnazatoliasi Ha LiaparuHbl,
OyZieT OTK/IOHSITbCS, PACCEUBAThCS, MOPTUTh U300pakeHue!

[ToaToMy HacTosiIyt0 pabouyr ONTUKY (CTeKsa TerecKoroB, OMHOKJIeM,
3pUTENbHBIX MPUOOPOB) TIPOTHUPAIOT OYeHb AaKKypaTHO, CreluaJbHbIMU
COCTaBaMH, 4YaCTO CMUPTOM. [IpM 3TOM MCHO/B3YIOT Msryauilve KHUCTOYKHU.
['maBHOe, MpU MPOTHUPKe He Ha)XXUMaTh CUJIbHO, UTOOBI, Jla’kKe eC/iu TbUIMHKA U
Torasia Ha TTOBEPXHOCTh, €e CMbLJIO MOTOKOM >XUAKOCTU. [ToToMy UTO MHaye OHa
«TIpOCKpebeT» MOBEPXHOCTh U 3aryOUT TeXHUKY!

WTak, Kaxk/jasi IjaparnuHa paboTaeT Kak Mpr3Ma, OTK/IOHSOLast JIyuu!
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ITo/iHOe BHYTpPeHHee oTpakeHue, uiau UYro
TaKoe OIITHYeCKUH Kabe/ib

Jns ombITa HaM moTpedyeTcs: KyCOK CTeK/a, Jla3epHasl yKa3kKa
WU MaJieHbKUM (POHApHK.

B cOBpeMeHHbIX KOMIMBIOTEPHBIX CHUCTEMaX YCTPOMCTBA MeXIy coboi
«001aroTcsi» Mo ontuueckuM KabessiM. CBeTOBble CUTHAJbI JIETAT 10 THOKOMY
IIHYpY, Hecs WH(OpMaLUI0 W3 OAHOW TOUKU B Apyryto. Ilpu sTOM, Kak HU
nu3rubaii kabenb, CBeT He «BBbICKAKWBaeT» W3 IIIHypa, a CefyeT Mo 060
V3BWINCTOM TPaeKTOPUU.

Kak 3Toro 1o6uBaroTcs’?

Mgl 3HaeM, 4YTO JIyud MMOBOPAYMBAlOT B CTOPOHY, €C/AM MaZaroT T0J, YIJIOM
Ha MOBEPXHOCTh CTeKa (WM [Pyroro mpo3pauyHoro BeiecTBa). [Ipuyem sToT
yroJl 3aBUCUT OT Pa3HULIbI CKOPOCTHU [IBU)KEHUsSI CBETa MeXJY TeM Bell[eCTBOM,
OTKYy/la TIpU/ieTes Jiyd, U TeM, B KOTOPOe OH BXO/IUT.

[laBaliTe pacCCMOTPUM KapTUHKY.

I
Jlyu, uameHdI0LWLMK Yron NageHus, pAaHo MK No3gHO
\ “OCTOHETCA» BHYTPM...
. \\
R —
-
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Jlyu, o6o3HaueHHbIi 1Mdpoli 1, wWIeT BHYTPU CTeKJIa POBHO
TepreHIuKy/IsIPpHO K MOBepXHOCTU. OH TPOXOAUT, He U3MEHssl HarlpaB/IeHUS.
JIyu 2 — HeMHOXKO 1107, yriioM. OH OTKJ/IOHSIeTCSI HEMHOTO B CTOPOHY. Jlyu 3



OTKJIOHSIETCS ellle cubHee... Tak, ecjM yroa H3MeHsIeTCs, TO TOCTereHHO
BBIXOZSIIWM Ty4 BCe O/IvyKe MOAXOAUT K CaMOU MOBepPXHOCTU CcTeK/a. HacTyraet
TaKOW MOMEHT, UTO Jy4 JOCTUraeT KPUTUUECKOTO yIjla U ero Mpojo/DKeHue,
BBIXOZiSilIlee U3 CTeK/a, Y)Ke TPaKTUUeCKU «CKOJb3WUT» T0 ToBepxXHOCTH. Ha
HallleM PUCYHKe 3TO UepHbIH Jiyu 5.

Bce! Bce ocranbHble yud, uaylive Tof, elje OOMbIIMMU yriaMu, OyayT
OTPa’KaThCsi OT BHYTPeHHel MOBePXHOCTH CTeK/Ia U YXOAUTb «BHYTPb» !

[TocmoTpuMm, uTO OyZieT, ec/id Jyd CBeTa BOWJET B TOHKYIO CTEK/ISTHHYIO
TPYOKY WU JIUCT CTEK/Ia «C TOpPLa».

JNlyu, BXxogquMi B TOHKMH CNOW CTEKNA € TOpuUd,
6yaet 6exarte BNepes, OTPAXAACE OT CTEHOK M3HYTPH

JIyd HEMHO)XKO W3MEHHUT CBOH Yrol U IIPOHZET uepe3 CTEK/IO0 HEKOTOpPOe
pacCTosiHKe, TI0C/Ie Yero HaTKHeTCS Ha BHYTPEHHIOI MOBEPXHOCTh cTekma. OH
OTPa3UTCS BHYTPb M MOOEXKHUT, TTOKAa CHOBA He HATKHETCS HA IMOBEPXHOCTb W
TOXXE B COOTBETCTBMM C 3aKOHaMH (DU3WKH OTPaA3sUTCS BHYTPb, TOJBLKO Y)Ke B
Ipyryto cropoHy! U Tak OyfeT mpofio/mKaThCsi, TIOKa CBETOBOM JIyd He 3aTyXHeT.
[TOHITHO, YTO CBET HEMHOXKO «TaCHUTCS», OCa0/iseT CBoe CBeueHHe C
pacctosiHieM. [T03TOMy paHO WM MO3[HO, KOHEUHO, CBeT 3aTyxHeT. Ho 10 Tex
TIOp Tak U OyzieT Oe)kaTh BIlepe/] 1 BIlepe/.

Te, KTo pa3pabaTbiBal CHUCTEMbI CBSI3W /Il Tepejaud MHGOpMaIUH,
BOCIIOJ/Ib30Ba/IMCh 3TUM (DU3MUECKHUM 3aKOHOM U C/ie/la/d OueHb IMPOCTyo (Ha
TIepBbIM B3IVISZ) Belllb: CO3/la/i Kabesib, COCTOSIIUN W3 OrPOMHOIO KOTMYeCTBa
TOHKMX W TMOKHX CTEK/ISIHHBIX Tpybouek. CaMoe ry1aBHOe (M caMoe CJIOKHOE B
TIPOM3BO/ICTBE TaKUX Kabesielt), uTo Kaxkaas Tpybouka Ha 000MX KOHIIaX Kabeis
HAaXOJAUTCS TOYHO B TOM JXKe MeCcTe W B Hauase, U B KoHie. IToaTomy
n300pakeHre He HMCKakaeTcs. YTOOBI TOSICHUTB, TIOCMOTPUM Ha CJIEAYIOIIYIO
KapTUHKY. [Ipe/rioIoyKyuM, UTO MbI HOJIOKUJIU B PsAJ| IISITh TPYOOUEK, MPUUYEM OHU
HE «TepemnyThIBAIOTCS», a UAYT, U3rudasich, psAAOM [0 CaMOro KoHIa. [InvHa y
HUX OIMHAKOBasi. by/ieM CBeTHUTh pa3HbIM CBETOM (KpPaCHbBIM, 3€/IEHBIM, >KeIThIM
U T. I.) B KOKAYIO U3 TPyOOUEK C OZIHOM CTOPOHBI, B HAYaJIe.

B KoHIle Ka)Kgash TpyOOuKa 3aCBETUTCS TEM CBETOM, KOTOPbIM B HEro
MOCBeTW/IM B Hauaje! VI Mbl yBHAMM TOUHO TaKyl0 >K€ KAapTHHKY, 4TO H
riepeJjaiu.



Mb1 moxmem nepefdedTh KAPTUHKH, COCTABNAA HX M3 TOYEK.
K\‘.I}Kﬂﬂﬂ TOYKd — CcTeKNAHHAA TF}I’GD‘IKU
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Ecmi 3TH  psiabpl TPyOOueK TIONIOKUTH JPYyr Ha Jpyra U CO3/aTh
«KBaZIpaTUK», TO MOXKHO Yy’)Ke CO37laBaTh Liejible KapTUHKHU, KaK B TeJleBU30pe.
BoT u BCst XUTpPOCTh. VIMEHHO TaK yCTPOEHbI COBPeMeHHbIe ONTHUeCcKHe Kabemu,
KOTOpbIe CBSI3bIBAaIOT KOMITbIOTEPHI U [IpyTHe yCTPOUCTRBa.

A Kak yBUZIeTb 3TO CBOUMM I1azamu? [ljist 3TOro npojesaeM MpOCTOM OMBbIT.
Bo3bMeM /1r000M KyCOK CTeK/a, HarpuMep OKOHHOro. Ml B TeMHOTe TMOCBeTUM
y3KUM JIydoM cCBeTa C Topua. Jlyuiie Bcero Ajisg 3TOr0 MOAXOJAT Ja3epHble
yKa3Kd, KOTOpbIe TIPOZIAI0TCS B JIF0O0M Jlapbke. Vu flaxke MasieHbKUN (pOHApUK.
[TocmoTpuTe Ha ciiefyroilyto Gotorpaduto.

BujHO, Kak CBeTUTCS TOpel] KyCKa CTeK/la, — 3TO S CBeuy B Hero
¢donaprkom. [IoBepxHOCTb >ke CTeK/jla MNpakTUueckKu He cBeTUTcs. CBeT He
BBIXOJJUT HapyXy. Ha apyroii ¢ororpacduu BUAHO, UTO s CBeuy (POHAPHUKOM
CjieBa MOj, TOBOBHO OOMBIIMM yIyioM B Topel] cTekna. I[TockonmbKy hoHapuK
1IMpe, YeM CTEKJI0, BEPXHSISl €0 YaCTh CBETHUT TPSIMO Ha MOBEPXHOCTh CcBepxy. U
JIyu OCBelLlaeT MepByI0 TpeThb cTeksa. [loToM uzet TeMHbIN Kycok. Ho BAPYT Mbl
BU/IMM, UTO CJIeBa U3 TOpLia BbIpbIBaeTCs CBeT! JTa Ta 4acTb Jiyda, KOTOpasi OT
doHapuka Bollia B TOopel] U mpobexana, OTpa)kasiCb BHYTPU OT CTEHOK, [0
CaMoro BbIXOZia U3 CTek/a!



Ha d¢oto: cBeruTca TOpeln CTek/a, BePXHAA YacTh CyLIeCTBEHHO
TeMHee. CBeT pacrpocTpaHsieTcs BHyTPH.

Ha ¢ororpaduu BuJHO, KaK CBeT MPOXOAMT JIyuOM BHYTPH CTeK/ia M
BBIPBIBAaeTCsl HAPYXKY B AaibHeM Topue. [ToacTraBkoi caykut HOyTOyK IBM
— Yy Hero npeKpacHasi UepHasi IOBepXHOCTh, KaK pa3 /il CbeMOK.



90
TouKa KOHIleHTpAaLUuU HanpsbkKeHuH, uin Kak
OCTAaHOBUTH TPELIMHY Ha CTeKJ/Ie

,Z[JIH OI1bITd HAM HOTpEﬁYIOTCHZ ABe NJIMHHEBIE ITaJIKH.

Hy, pa3 yX Haya/iu MNpo CTeK/IO0, JaBalTe IIOAyMaeM HaJ 3aHATHbIM
BorpocoM. Yacto ObiBaeT, UTO MO CTeK/Jy HauvHaeT Oexarb TperuHa. Yaiie
BCEr0 3TO 3aMeTHO Ha JIOOOBBIX CTek/iax aBTomMoOusei. Takasi TpelyHa,
OfIHAK/Jbl HauaBIIMChb, HaUMHAeT caMa CO0OW pacTH, YAIUHSATHCS, U PaHO WU
TI03/IHO CTEKJIO JIOIIAeTCs I10II0/IaM.

ITouemy Tak nmpoucxosut? Ilouemy pacTeT TpelHa B CTeK/e?

MpbI TOMHUM yKe U3 3aKoHa ['yka, yTo ec/ii K mpeaMeTy MpUK/IabIBaeTCs
CWIa, TO MpeaMeT CKUMaeTCs WIW pacTaruBaeTcs. Ha pe3snHOBOM IIapuke 3TO
xopoiio BugHO. Ho u, Kasanoch Obl, TBepAble TpeAMeThl, TakKuie Kak JepeBo,
CTEKJIO, KaMeHb, TOXKe CKUMAaKTCA WIX PacTArUBarOTCA. TOMBKO CABWUTU 3TU
HAaCTO/IBKO MaJIeHbKUe, YTO UX He3aMeTHO Ha I71a3.

[TockonbKy mouTH Ha /000N TipeMeT [eUCTBYIOT pa3Hble CUJIBI
OZITHOBpeMeHHO (Hy, XOTsi Obl cula MPUTSDKeHUsT 3eMJTi), TO B JiF0OOM TipeameTe
BHYTPH CyI1[eCTBYIOT HarpsbkeHusl. Ecii Mbl HauHeM JioMaTh TOJICTYHO TaKy 00
KOJIEHO, TO MbI ee, MOXXeT ObITb, U He cjioMaeM. Ho 1roka Mbl JaBUM TocepejuHe
KOJIEHOM U TAHeM [JBYMs pyKaMM 3a KOHLIbl, B I1a/IKe BO3HUKAKOT CUJIbHBIE
BHYTpeHHUe HallpsUKeHus.

Tak BOT, UTO TIPOMCXOAMT, €C/Ii B CTeK/e BO3HUKJA TpelirHa? BHyTpu
CTeK/Ia BCerja CyILIeCTBYIOT HarpsbkeHUs. A TpellMHa — 3TO II0 CYyTH CBOeH
yije/jibe C OUeHb OCTPBIM, HEBEPOATHO OCTPbIM JJHOM.

[Ba Kpadg CTek/a, II0 CTOPOHaM TpeILUHbl, YyTb-UyThb IIEBeIATCA U
CABUTAOTCS TIPU BO3ZEMCTBUU pa3HbIX CUJI. M BCA MOLLb, BCS CU/la 3TUX KpaeB
CJIOBHO /iBa OTPOMHBIX pblyara [eWCTBYIOT Ha OCTPUe TPELVHBI, Ha Ty TOUKY,
IJle 5TU [jBa pblyara CXO4ATCS.

YToOBI MOHSATH JIEHCTBUE ITUX CHUJI, TIPOZie/iaéM OueHb TIPOCTOMN OTIbIT.

Bo3bmuTe /Be Jit0Oble, AOCTAaTOUYHO [JIMHHbIe Tanku. [lopoiayT [Be
mBabpel, Hampumep. CsiibTe Ha CTy/, CABUHBTE KOJEHW U 3aCyHbTe MeXIy
CKaTbIMUA KOJIEHSIMM 3TH TaJKW TakK, 4TOObl OHU YIep/ivcCh B TIOJ MEXIy
crynHsiMu. Terepb 3TH TMankyu — OOKOBbIe TOBEPXHOCTU TPEIIUHBI B CTeK/e, a
Ballli PYKU Ha HUX — JeUCTByloIUe cuibl. [lorpoOyiiTe pa3BecTd TajKku B



CTOPOHBI Y MPU 3TOM, pa3BOJs UX PYKaMH, CTapalTech yJepKaTb UX B IIpeXKHEM
TI0JIOYKEeHUU KOJieHsIMU. Pyku cjiabee HOT, HO BbI JIETKO pa3/iBUHETe COOCTBEHHbIe
KOJIeHU 3TMMU [ajKaMHU. Y[iep)KaTb IajKyd IPakTUYeCKd HeBO3MOXHO. 37eChb
paboTaeT MpaBWU/O pbluara, BbiBeJleHHOe ellle BequkuM ApxumesnoMm. Oba
«pblyara» CxOASTCA B OJHOM TOYKE U CO3Jal0T HEBEepOSITHYH) CUILY,
paspbiBalOLLyI0 CTeK/J0 I[orojsaM. Termepp Mbl I[IOHMMaeMm, UTO TpellUHa
OykBa/IbHO pa3pbiBaeTCsl ABYMsI pbluaraMu ToJ AelCTBUEeM Jaxke Caabbix cui,
COTpSICEHUH, [iaBjieHUs... Takue TOUKM, KaK OCTpHe TpelLlWHbl, Ha3bIBalOTCS
«KOHILIEHTPATOPbl HaMpsUKeHWM», U TIPU KOHCTPYUPOBaHUM TPUOOPOB, [eTaneid
yueHble CTaparoTcs W30exxaTb BOSHUKHOBEHUS TAKUX TOUEK.

UTo ke JenaTh C TpeljruHamu?

KoHeuHO, [/11 CTEeKON CyLIeCTBYHOT pasHble KJed, KOTOPbIMU 3a/Bar0T
TPELUHY IIeJUKOM... HO MOXKHO J/Id KCII0/ib30BaTh 3aKOHbI (DU3UKH, UTOOBI
130e)KaTh pacrpoCTPaHeHusl TPeLUHbI?

Oka3sbiBaeTcsi, 3arpocto. UToObl pblyaru mepectanu paboTaTb, WX HaJo
pasBecTy B CTOPOHbI, OHU epeCTaHyT PBaThb CTEK/I0 B OJHOM TOUKe. {51 3TOrO B
KOHLIe TpeILlUHbl MPOCBep/MBaeTCs MajleHbKasg [Jblpouka. OHa yHUUTOXKaeT
OCTpHe, TZe CXOAATCsS OOKOBble TMOBEPXHOCTU TPEIIVHbI, pPblYaru, U TpelvuHa
repecraer I10/13TH Jasbliie!

EnvHCTBEHHOE 3aMeuaHue, 4TO [Jii aBTOMOOW/IBHBIX CTEKON 3TOT METOf
paboraer moxo. [leso B TOM, UTO CTeKja Ha JI0OOBOM CTeK/ie COCTOSIT M3
MHOTMX C/10€eB. TpeluHbl UAYT cpasy 0 BCeM C/10SIM, U MIPOCBEP/IUTh [bIPOUKY
Tak, 4ToObI MOMacTh Cpa3y BO BCe TPeIUHbI, 00bIYHO He yzaeTcs. [IpuxomuTcst
3aKJ/IeUBaTh KJ/IeeM.
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IToliMaTh pajgyry Ha oymary

JIsi ombITa HAaM MOTPeOYIOTCA: MHMCKa C BOJOM, OecCI[BeTHBIN
JAaK WIA YKpeNnwuTesb JJisi HOr'Tel, uepHas Oymara WM YepHbIN
KyCOUeK CTpaHUIIbI U3 IVISHLIEBOTO »KypHasa.

Mkl y>Ke BCTpeUasuch C MJIeHKaMu U paZyrod — B MbLIbHBIX My3bIpsix. Ho
XOTeJsIoCh Obl yero-HUOyAb Gosiee yCTOMUMBOTO... UTOOBI pyKaMu MOXXHO ObLIO
1oTporarb. Bo3amMoXHO /i1 3T10?

Ha nomoriis npuxoAsT 3HaHus. [Touemy o0Opa3yroTcs pajiy’KHble TIJIEHKU?
[eno B ToM, 4YTO CBETOBbIe BOJIHBI MOTYT B3aMMO/ENCTBOBaTh JPYTr C APYTOM.
TouHO Tak ke, KaK Ha IOBEPXHOCTU BO/IbI B CTOSTUEM BOJIHE.

Ho cBeTOBBIE BOJIHBI OUeHb KOpOTKHe. ECiu Ha Mope pacCTosiHUE MeXIy
BOJIHAMU MOXKeT OBbITh HECKOJbKO METPOB WK Jlake JeCSiTKOB METPOB, TO
pacCcTosiHie MeXKAy CBeTOBbIMM BOJIHAMA BO MHOTO-MHOTO MW/IJTMOHOB pa3
MeHbllle MWIUMeTpa! A CBeT, MPOXOAsl uepe3 MpO3pauHyl TOHKYIO TUIEHKY,
OTpa)kaeTcsi OT 00enx MOBEePXHOCTel (M BepxHel, U HIDKHel) U Ha obpaTHOM
MyTU HauvHaeT B3auUMOJEeNCTBOBaTh. YacTb J/yuell CK/Ia/blBaeTCsl, 4acTb
BbIUMTAETCS... B pe3y/braTe TIOJyUyalOTCS OueHb HeoObIUHbIe pafy)KHbie
3 deKTHhI.

Ho 3T0 y>ke JOBO/JBHO C/I0)KHAsi ONTUKA. MBI >Ke JiefiaeM MPOCThbIe OMbITHI.
[ns sToro ombiTa BO3bMEM IPOCTO MHUCKY C BOJAOHM, Kak Ha Qororpaduu, u
OecliBeTHBIA JlaK Jyiss HOTTeM (WM YKpenuTesb 7iss HOrteM). Takue MOXKHO
TONPOCUTD Y MaMbl WK CEeCTPBI, HY WM KYyNIUTh JlelleBbiii B MarasvuHe. Ha ¢oto
BCe MPUTOTOBJIEHO K OIBITY.

Ha doTo: MaKk U MOAroTOB/IeHHAs BaHHOYKA C Bojoi. B kauecrBe
BAHHOUYKH 51 103aMMCTBOBAJ/I Ha BpeMsl CTeK/ISIHHYI0 )KapOBHIO.



Tereps KarHeM O/IHY Karuito OecIiBeTHOTO J1aka (yKpenuTesisi) [ijist HOrTeld B
Bo/y. OHa Kak Obl «3aKUMUT» U TYT )K€ pacTeuyeTcs IO ToBepxHOCTU. [leno B
TOM, UTO CIIMPTOBasi OCHOBA Jiaka 3acTaB/isieT ero OypHO pacTeKaThCsl B BOZe U
JIaK 3aCThIBaeT Ha MOBEPXHOCTU TOHYAMIIEeH TI/IEHKOU!

[TocMOTpUM Ha MOBEPXHOCTh TakK, UYTOOLI B Heli OTpakasiach Jamriodka. Bei
yBUJWTE, UTO II0 T[IOBEPXHOCTA TIUIaBaeT TOHKas pajy’KHas IlJIeHKa.
Hanto6oBaBimch ero, nornpoOyem repeHecT payry Ha Gymary.

Bo3bMeM uepHyto Oymary (MOXKHO BbIpe3aTb KyCOUeK U3 IVISHI[€BOTO
)KypHasa, OTIMYHO TIOAXOAUT — TaM BCerga eCTb YepHble KyCKM Ha
dotorpadusix).

Tereph akKypaTHO C Kpaw TOACyHeM Oymary mof pafy>kHoe TSTHO U
TIOJJHUMEM KycoueK Oymaru ¢ oceBilieli Ha HeM T/IeHKON. ToMbKO masbljaMu He
Tporaiite! IlfeHKa TyT >Ke CKYKOXXUTCS W TepecTaHeT ObIThb OmecTsiied.
Bripouem, OMBIT TeéM XOPOLL, YTO €r0 MOXXHO TOBTOPATb MHOro pa3. Kpome
KyCOUYKOB UepHOi Oymaru ¥ KarieJiek Jiaka, HUUero v He Hazo!

|
Ha ¢ororpadun BuUAHO, UYTO UYepHbIl KYyCOK OymMaru cTaq BeCh C
PaAyXHbIM OT/IMBOM, KaK Iliesi y ceJie3Hs1 WIN parcKou nTuubl! f1 momoxua
ero Ha Kpau MMCKH.

Oka3biBaeTcsi, B TIPUPOZie MMEHHO 3TO >Keé CBOWCTBO CBETOBBIX BOJIH
B3alMO/IeliICTBOBATh MeX/y CO00U MCIO/MB3YIOT KOonubpu, yTKu, ronyou. Ha ux
TNepbsiX TaK yCTPOeHa MOBEPXHOCTh, UTO YaCTUUHO MPOMYCKAeT U OTPa)kaeT CBeT
TakuM 00pa3oM, UToObl 3pUTETO Ka3al0oCh, UTO TI0 ONepeHut0 OeXXUT pay KHast
Kpacka — CUHSS, 3efieHasl, KpacHasi! Bujenu, Kak CBETUTCS CUHUM U JaXe
(b1OeTOBBIM 11Ies y UKMCTOrO, ChITOro ronybs? Mnu mepo Ha Kpbuie cese3Hs,
ocobeHHO B OGpaunbiii Tiepuos? ToT ke 3P dexT.

Hy a MbI 3Ty pagyry rnoiimasy Ha Kycok Oymaru!
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IlynbBepU3aTop U3 COJIOMUHKHU

Jinsi ombITa HaM MOTPeOYyIOTCsI: /IBe COMIOMUHKY (OfIHA TOYXe,
Zipyrasi — roLupe).

CTapyHHEMINA  OMBIT, KOTOPBIA [JIEeMOHCTPUDPYET 3aKOH, YK€ HaM
3HaKoMbIl. ®u3nK BepHY/UM B CBOe BpeMsi TIOHS/I, UTO €C/TM AyeT TMOTOK rasa
WIA BOAbI, TO 0Opa3yeTcss 30HA TIOHID)KEHHOTO [IAaBJIEHUS W 3TOT TIOTOK
«TI0fICAChIBAeT» Ta3 WK BOMY U3 OKPYKEHUSI.

OmnuchIBaeTCsl OH TIPOCTO: HA[PEXKbTe COMOMUHKY. COTHUTE ee TI0/, IPSIMBbIM
yrioM, uyTobbl 0Opa3oBanock oTBepcTve. IlorpysuTe B CTakaH C BOJOM, UTOOBI
OTBepCTHe ObUIO BRIl YPOBHS BOJIBI, U IyHETE. VI3 OTBEPCTHUS BHUIETIT MeJIKHE
OpBI3ry.

Cran penats. He TyT-TO 6BIT0! TO My3BIPH WAYT, TO AYyelllb-AYelllb, YXKe
YIITK TTOKPACHEJM, @ HUUero HUKY/la He BbI/IeTaeT.

3amymarcs. TToHsi, Kak OIBIT C/ieJ/iaTh Ha CAMOM Jiefie, UTOObI MOy YnIoCh.

Bo-nepBbix, Jyullle B3ATb Be COJOMUHKU. OJIHY MOy»XKe, APYTYIO TMOIIUpE.
B mumpokyto ayeM, y3Kyr0 CTaBUM B BoAy. UTOOBI BepTHUKa/IbHasi COJIOMUHKA He
najiaza, s ee TMPOCTO TOAJAep)KUBaa TanbllaMu. A MOXXHO BbIpe3aTb B
M7IaCTMAacCOBOM KpBIIIIKe /IBe IbIDKM — B OJHY BCYHYTb COJIOMUHKY, a BTOpas
IbIpKa OyzieT y Hac /iJisi TOro, yToObl BO3/yX MPOX0ua CBOOOAHO B OaHKY.

BO—BTOprX, Haao, YTOOBI Y3Kad COJ/JIOMHMHKd He€ BBICOBbLIBA/IACb M3 BObI
C/IMIIKOM BBICOKO. Be,qb CWjla «II0ACACBIBAHUA» [OO/DKHA IIOAHATH BOAY OO
AbIDKH, Ha 3TO TpE6y€TCH JHeprus. HOBTOMy yeM BbIIIleé COJ/JIOMHHKd, TeM
CuWjibHEee Haalo0 AYThb.

B-TpeThHX, eCM BbIpe3aTh pa3Hble [BIPKH, CKJIA/IbIBATH COJIOMUHKH, TO
BO3HMKAIOT HETPaBUIbHOM (OpPMBI Kpasi y [JbIPKM M TIOTOKH CTAaHOBSITCS
Herpe/iCKa3yeMbIMU (Y MeHs M3-3a UyTh OTOTHYTOTO Kpasi YaCTh MOTOKA C CHJION
BleTaZla B HIDKHIOKO COJIOMUHKY, W BMECTO IIy/IbBepU3aTOpa IOTyUHIICS
«OypOy/IATOp» — MY3BIPH IIUIH).

Wtak, BOT paboTaroliuii BapuaHT OTIbITa.



Ha (l)OTO BH/HO: IIHPOKas Oeslasgt  CO/IOMMHKA MNIPpUCTABJ/I€EHA K
KOpOTKOﬁ KpaCHOﬁ noa NpAMbIM YIVIOM, KPpdCHad Heé C/IHMIIKOM BbICOKO
BBIXOJMT U3 BOJbI.

Ecmu He mosyuaeTcsi, elje 0oJibIlle CHU3bTE BBICOTY COJIOMUHKU U AyHTe
cuibHee! O0s13aTe/IbHO MOTyUUTCs !
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Cyn u3 KapaHjaiua

JInsi ombITa HaM TMOTPeOyIOTCA: KAaCTPIO/IbKA, JlepeBSHHBIN
KapaH/ialll, iepeBsiHHasi KUCTOUKa.

EcTh Takasi pycckasi TIOTOBOpKa: «B3sjicsd 3a T'y)K — He TOBOpPH, UTO He
IoK». HeMHOTrHe cerofiHsi 3HAIOT, UTO TaKOe «TY>K», 3aueM 3a Hero Opatbcs U
roueMy C 3THUM CIIPaBUTbCS MOXKET TOJbKO OYeHb CU/IbHBIA, TO €CTb [AHXKUU
yesioBeK. MbI MOCTaBUM TIPOCTOM OIBIT, KOTOPBIM K TOMY >kKe ellle U OueHb
3abaBHbii. [TornpobyeM czenath T'yK fioMa, Ha KyxHe. Oka3bIBaeTcCsi, paHblile,
KorjJla aBTOMOOU/elt He ObLIO M MOUTH BCe e3/IW/IU Ha JIOIIA/ISIX, /i TIePeBO3KU
TPY30B HY)XHO ObIIO Ha JIOIIa/Ib HaJieTh CreldagbHOe MpUCIocobieHre. JTO
npucriocobieHre COCTOS/I0 U3 MHOTUX JIePeBSHHBIX, KOYKaHbIX, MeTa/UTnueCKUX
CUCTEM, TaK BOT T'y)K — 3TO KO)KaHasi IeT/Isl, KOTopasi Kpernusaach K XOMYTy. XOMYT
— 93TO JlepeBsiHHasi Jlyra, COTHyTOe TMOuUTH morosam jepeBo. Kro «bpancs 3a
TYXX», TOT [0/DKeH ObI C yCUIMeM BCTaBUTh YTy B KperieHusi Ha orio0ie.
[ToaTOMY ¥ rOBOPST, UTO C/1abOMY 3TOTO He C/ie/aTh.

Ho ecnu pjis KperieHUsl IyTH, XOMyTa, Oblla Hy)KHa CH/a — TO Kakasi ke
cuia Hy)KHa, uToObl COTHYThH ZiepeBO B Ayry? W Kak mpud 3TOM JiepeBO He
nomnanock? OKa3bIBaeTcs, [/l TOTO UTOOBI /IepeBO CTasi0 TIOAATIUBBIM U €ro
MOKHO ObLIO crubathb, /epeBO HY>KHO ObLIO pacrapuTh, CBApDUThH B BOZle — Kak
BapsaT cyn! /laBaiiTe, TipojiesiaeM ciiefiyrolijee: BO3bMeM OOBIYHBIN KapaH/all U
TI0JIOXKUM ero B HeOOJIBIITYI0 KaCTPIO/IbKY, TaK UTOObI OH OTHUM KOHI[OM JIeXKas
Ha Kpae KaCTpIO/IbKH, a IPyruM — Ha jiHe (Kak Ha ¢ororpaduun). S nmonpobosan
ellle MOJIOKUTh CTapyr0 KUCTOUKY, TOXe JepeBsiHHYI0. [ToBapuM Ha Me/IeHHOM
OTHe BCe 3TO X03WCTBO Mouacuka. Jlyuiiie, ecyid y KaCTprOJIbKU OyzieT ynoOHast
pYUKa.

Yepe3 nprMepHO To/14aca BapKu s B3s/1 [IePEBSIHHYIO JIOXKKY U CTajl CBepXy
JIaBUTh Ha CepeJJuHY KapaH/iailla — OueHb Me/IJIeHHO U OCTOPOYKHO, UTOOBI OH He
ciiomaricsi. Kapasgaii Hauan crubarbcest!

Bcsi XUTPOCTh B TOM, UTOOBI fiesiaTh 3TO OUeHb Me/IJIeHHO, CTIOKOWMHO U He
CWIbHO HakuMaTb. CHauasna OyJieT MoYTH He3aMeTHO, UTO OH crubaeTcs, a
TIOTOM BbI YBUJUTE, KaK JpeBecrHa crubaetcsi!

TyT ecTb ellje 0/jHa XUTPOCTb: €C/IU BBITALLMTh KapaH/alll, OH BbITIPSIMUTCS,
TIOTOMY 4YTO JipeBecHHa OyieT CTpeMUThCS K HauanbHOU (opme. Hazo caenathb



BOT UTO: KOT/la KapaHJalll COTHeTCs, He ybupasi Hakuma (TIpofiojbKasi JaBUTh
CBepXxy), ObICTPO MepeHeCTH KaCTPIOJIBKY IO/, CTPYIO XOJIOAHOM BoAbL. [11s 3TOT0
51 B3s1/1 KACTPIOJIBKY C yI00HOM PYUKOM.

KapaHjam ¥ KHCTOUKa BapATCA B Boje Ha mmTe. $I 4yBCTByIO cebst
HEMHOJ)XKO IVIYIIO: HO OMbIT 00s3aTe/IbHO ygacTcs!

Kak TO/MbKO KapaHZalll OCTBIHET, OH YK€ COXPaHUT CBOIO THYTyIO dopmy!

[TocmoTpuTe, UTO Y MEHSI MOJIy4YUIoCh, Ha (poTorpaduu.
3 i FElitaki

1 =11
| : it =i

KapaHnam H KHCTOYKd, CBAPDE€HHbIE€ U COIHYTbI¢ JDEBHUM METO0M.

Korga s mpuinesnn Ha paboTy ¥ CTajl MucaTh TaKUM KapaH/allioMm, BCe
CrpalliMBajd Yy MeHs, KaK 3TO BO3MOXXHO? W oueHb yAUBASIUCH. A S BCEM
TOBOPWJ/I, UTO TPEHUPYIO CBOIO CU/TYy MBIC/IM M THY KapaHJalluu B3rsifioM. Kak B
dunbme «MaTpuija» Ma/IbuMK THYT JOKKU. Ecau Bbl ciesaeTe cebe Takoid
THYTBIN KapaH/JalliuK, MO>KHO Oy/ZieT 371l0pPOBO MOBeCeTUThCS.
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KpuBoe 3epKaJ/io noja pyxKou

JInsi ombITa HAM NOTPeOYHTCs: HEHY)KHbie KOMIIbIOTEPHbIe
JTACKM.

Jlerko, KOHeYHO, U3y4yaTb [BWXEHHe CBeTa, KOIZJla OH OTpPakaeTcs OT
POBHBIX TMOBEPXHOCTeHW. A BOT C KPUBBIMM, CJIOXKHBIMM TOBEPXHOCTSIMHM KakK
ObITh? JlaBHBIM-/IaBHO, B TIPOIIVIOM BeKe, ObLI MOMyJ/sipeH B TapkaxX U MecCTax
JJisT OTAbIXa aTTPAKLMOH «KPUBOe 3epKajio». JIto[u TulaTWid [IeHbI'H, UYTOObI
3aliTu B KOMHary, Ijle 10 CTeHKaM BHCeNu KpuBbie 3epkasa. OTpakeHusi ObLu
CMellIHble, XOTS s, YeCTHO TOBOPs, 3TOIO aTTpakliMOHAa HUKOI/a He [OHUMAJI,
Jaxe B feTcTBe. Tem He MeHee Kak Obl 1100a/10BaThCs C U3MEHSIIOIIeCsl, KPHUBOM
TIOBEPXHOCTBIO, UTOObI M3yUUTh TOBHUMAaTe/ibHee TOBeJieHUe Jyueil CBeTa B
5TOW MOBepxXHOCTU? f 1onro Aymas v BAPYT MOHSUL, UTO HAZ0 cZenarb. Bee-Taku
s paboTar0 B O/IHOM U3 CAMbIX KPYThIX KOMITbIOTEPHBIX KOMITaHUW — Ali-bu-Om
(IBM®). U KaXKplii IeHb MUMEFO [Ie/I0 C KOMITbIOTePHBIM 000pyZioBaHUEM. ITO U
HAaTOJIKHYJIO MeHs Ha MbIC/Ib.

B Hame BpeMs HaWTu cTapbiid, HeHY>KHbIM CD-ROM nuck He cocrasisieT
nipo6siembl. Bo3bMUTe Takol JUCK B PYKy Y MOCMOTPUTE B HEro, Kak B 3epKaso.
Oco6eHHO XOpOIIIo TIOWMaTh B OTPaXKeHWW CBETSILUNCS UCTOYHUK — JIaMITy WU
CBeuy.

Ha ¢oTo BuiHO oTpakeHue jiamnbl B Aricke CD-ROM.

Ecmu Bbl Terepb OyZeTe CKUMaTh Masblibl, TO AUCK OygeT crubarbcs —
BHYTDb WM HapyXKy. Y BaC MOJy4YdTCS KpUBOe 3epkasio. [IpoHabmrofaiite 3a
OTpakeHWeM — OHO TO TepeBOpaurBaeTCs BBEpPX HOraMu, TO MpomnazaeT u
pa3Ma3bIBaeTCsl, TO CKUMaETCsl, TO PaCTATMBAETCS. .. B 3aBUCUMOCTHU OT TOT0, Kak



u3rubaercs B MMajblax ANCK.

Ha 3Tom ¢oTo B ANCKe 51 0TPAXKalOCh B «MPSIMOM» BapHaHTe BMeCTe C
(¢oroanmaparom.

IIpu o©kKartuu 3epKajia TMO/JyYaeTcs BOTHYTOe 3epKasio, MpuYyeM
UIMHApUYecKoe. B HeM M300pa)keHUsi MepeBOpaYUBalTCi. BugHo moe
HCKa)KeHHOe U NepeBepHyToe JIUI0.

TakuM o00pa3oM, MOXKHO 3aMeTUTb, UYTO BOTHYTO€ BHYTPhb 3€pKajo
repeBopaurBaeT n3o0pakeHre. UTO eCTb MOMEHT TIPH C)KaTHH JWCKa, KOTZa
cBeT/Ioe  H300pa)keHHWe  JlaMITbl  «pa3MbIBAaeTCs», a  TOMbKO  IOTOM
nepeBopaurBaercs. [la u BooOIje TMpOCTO Ppas3BieubCs, Habmomas 3a
HUCK&)KeHHBIMM H300pakeHUsSIMA. B KOHIle KOHIIOB, XOdelllb HapHCOBaTh
KapuKaTypy Ha KOro-HuOygbp — Oepy W TIpIMO CPHMCOBBIBAid, TPHAYMbIBATh
HUYero He Hazo!
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NHepius NpoTUB MyX

Jins onbITa HAM NOTpedyrTCA: HeHYXHBIM CD-ROM, nnvHHas
IIpOYHas HUTKa.

OTOT OIBLIT 51 He TIpUAyMall, s ero noacmorpen B Erunrte Ha 6a3zape. Tam
OueHb XapKo ¥ MHOro Myx. Ho B CTpaHe, KOHEYHO, MHOI'O KOMIIbIOTEPOB U
rnosmHo CD-ROM guckoB. ErurnrtsHe BellarOT 3TU JUCKU HA HUTOUKWA HaJ
TIpUiaBKaMH, I7ie JIE)KAT CBeXKee MsICO WM (PPYKThl. PacKpyunBarOT BePEBOYKH,
U JUCKU KPYTATCS TyAa-Ciofia, TyAa-Ciofia moutd Ao OeckoHeuHocTdu. OHU
OTTOHSIFOT MYX OT Msica U (pykToB! XUTpbie eTUNTsHE, MOXeT ObITh, U He 3HAIOT
3aKOHOB (PM3MKHM, HO BOBCIO UMM MO/b3YyHOTCA. IIpozpenaliTe ke 3TOT MPOCTOU
onbIT. [IpocBepnute abipouky B Kpatro CD-ROM gucka. 3TO MOXKHO Cesarh
0OBIUHBIM KOHUHMKOM HOJKa, TIOIOXKUB [TUCK Ha ZIepPeBSHHY0 Pa3/ie/IouHy0 JOCKY.
YrpuTech KOHUMKOM HOXa B [JUCK W MOKpyTuTe. OO6pa3syeTcss MajeHbKas
[bIDOYKA.

Ha (l)OTO BH/JHO, KdK IIP0JA€/iaTb AbIPOYKY.

Terepp ABOMHOW TOJICTOM W [IJIMHHOW HUTKOW TOABECHTE 3TOT [UCK U
packpytute ero. OH Oy/ieT JIeHHBO BpalljaThCsi B 06e cTOpoHbI. MBI yKe BUZE/N
paboTy Mofo6HOro MpUHIUIA B OMbITE C MyroBulleid. 31ech paboTaeT TOT e
TIPUHLIUI MHepLuK. MyX, HaZletoCb, OTTOHSITH He Ha/J[o.



Ha ¢oTo BUAHO, KaK Ha/|0 MOABECUTh JAUCK.

A BOT e/ BbI pellInu/id YCTPOUTh BEUEPHUHKY — pa3BeChbTe TaKWe JVCKU Ha
pa3HOM BBICOTE TI0 KOMHaTe. TakoW [Au3aiiH oueHb 3a0aBHBI U CO37@eT
atMocdepy [AUCKOTeKH. B JUCKM MOXXHO HamnpaBUTh JIydd KapMaHHbIX
(dhoHapUKOB, BpalljasiCb, OHU OyAYT OTpaXkaTh JIyUM BO BCe CTOPOHBLI — BOT BaM U
yCTaHOBKA /11 TaHIEB. A TaHIIyIOI[Me mapbl OyAyT UX 3a/eBaTh, MMOATAJTKUBATD
Y pa3BJieKaTbCsl.
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Bopa B maciie, uiu Elne npo sMmyiscuu

JOns ombiTa HaM mnoTpedyroTca: HeHyxHbii CD-ROM,
TI0/ICOJIHEYHOEe MacC/Io.

Mps1 3HaeM, 4TO Takoe 5My/JbCMU. HO BOT HEBEpOSTHO KpPAaCUBBIM OIIbIT,
KOTOPBIM yIAUBWJI Jjake MeHs1 camoro. ITonyuunscst oH cjiy4aliHO, TeEM He MeHee
MHe CaMOMY OH TaK [TOHPaBUJICS, YTO g PeLn/ BK/IIFOUYUTh ero B KHUTY.

JKuKoCTH, KOTOpBIe He CMeLIMBAarTCA [Apyr C LPyrOM, 3TO, Hallpumep,
BOZA U Macyo. Bo3bmuTe onsTh-Taku HeHYXHbl CD-ROM u nonoxure Ha
ra3eTy WM KyXOHHbIM CTO/]. KamHuTe Ha ero MoBepXHOCTh OOJbIIYHO Karliro
II0/ICOJIHEUHOr0 Mac/a. Termepp KalHUTe HAa IMOBEPXHOCTh Macja Ma/IeHbKYIHO
KaruIio BOZBL.

Ha ¢oto BuaHA Kamist BoAbl B 001110 Karuie Macia. OHa cB000JHO
I/IaBaeT, He CMEelIMBasCh C MAC/IOM M COXpaHsas (opMy JIMH3bI.

Bo-nepBbIX, MpU [OCTAaTOYHO SPKOM OCBeL[eHWHW S5TU Kalld CO3[arT
3aBOpaXUBAKOLIMM 5PQeKT, MPOCTO O4YeHb KpPaCMBO Ha HUX CMOTpeTb. Bo-
BTOPBIX, MOXHO IIOCMOTpeThb, KaK BOJa CKOJIB3UT I10 [IOBEPXHOCTH Macia, He
Tepsisi GopMbl. 111 3TOr0 BO3bMUTE AUCK B PYKH, CTapasiCh He MPOJIUTh Mac/io, U
YyTh-UyTh TOHAK/IOHSITE B pa3Hble CTOPOHBI. Bozja Geraer 1o mMoBepXHOCTH
Macsia Kak KariejibKa pTyTu!

Ho pTyTh oyeHb omacHa Jjisi 3[l0POBbsl, @ Bojjla U Macyio — Oe3BpesiHbI U
Jake 1osie3Hbl. Tak yTo Halll onbIT coBepilieHHO Oe3omnaceH. U kpacus!



Ha (l)OTO BH/IHO, UYTO B LI€EHTPE KdaIl/id BO/AbI npornﬁaeT IMOBEPXHOCTD
MdC/Id U IIPHA 3TOM JE€PKUTCA KdK XKXYK-IIV/IABYHEILI.

[TpyaymaB 3TOT IPOCTOM OIBIT, S, HABEPHOe, 10/149aca Karaa Macao U BOAY.
MBbLT ¥ BbITHpAJI JUCK U CHOBA Karlajl — MHOIa MHOT'O Karie/ib BOJbl B MacJIo. ..
OueHb yXK 3aTArvMBaeT. A r71aBHOe — MpOLLle HeKy/a.
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MarHuTHbIe 110/11 Ha Oymare

Jins ombITa HaM MOTPeOYHTCA: >Kesle3Hble OMWIKU (TIPUAETCS
HallU/INTh M3 TBO37leM), OOBIUHBIM Ma/IeHbKH OBITOBOM MarHur,
TJIOTHBIN IUCT ByMaru, 6aHKa C 1o/|COTHEUHBIM Mac/iOM.

OTOT OIBIT TTOTPeOOBas OT MeHsI B35ITh HAITWIbHUK W HAITWIUTh U3 TBO3/IEH,
3aKaB UX B TUCKAaX, OMWIOK. S MU 00ObIYHbIe IBO3AU. TloCTe/muI 1oj, TUCKU
rasety, yToObl cCOOpaTh OMU/IKH, U MUHYT JBA/[1[aTh HAITMJIBHUKOM TOUHJT TBO3/IM.
3a0/1HO el1le pa3 MMPOBEPUJI, YTO MeXaHHUeCKast SHeprus NepexoiuT B TEIJIOBYIO.
Korzia TouMillb TBO3/Ib, OH Y’KacCHO OBICTPO HarpeBaeTcCs, TI03TOMY >KeJIaTesTbHO
Ta/IbI[aMH 32 HUX He XBaTaThCsl Cpa3y, Korjja BEIHUMaelllb WA TTI0BOPauHBaelllb, U
paboTarh B mepyaTrkax.

[Tocne 3TOrO BCE, UTO HaM HYKHO, — 3TO OOBIUHBIA MarHUTHK, KaKue
BEIIIalOT Ha XOJIOJWILHUK, U TJIOTHBIN JTMCTOK OYMa)kKH, UTOOBI OH He THYJICS U
OIMUJIKK He CChITIA/IMCh. S B3siT KAPTOHHYIO KOPOOKY W3-TIOJ] BUZIEO/IEHTHI, OHA
OueHb yA0OHas [/t ITOTO OIbITa.

Ha ¢oto BHAHBI ONWIKH, HACHINIAHHBIE HAa IUVIOTHYIO Oymary. 1 mpocro
HAChINa/ KyuyKy U Pa3poBHs/I 3y00UNCTKOM.

Tenepb s B34J1 Mal'HUT M I10AHEeC C O6paTHOﬁ CTOPOHBI 6YMal"I/I, TaK UTOOBI
OHd pa3jeJidjid OITMJIKHW 1 MdI'HUT. Bort uto IMOJIY4YHJIOChb.



Ha (l)OTO BHJHDbI ABd LE€HTPA4, 0T KOTOPbIX HCXO0AAT JIMHHUH. Onunku
BbIpABHUBAKOTCA I10 IMHUAM MAIHUTHOI'O I10JIA.

Ec/mi Mbl BHUMATe/IbHO MTOCMOTPUM, KaK UJYT JTMHAW MarHUTHOTO TI0JISA, TO
3aMeTUM, UTO OHHU COeJWHsIOT oba Moyfoca MarHUTa. B 1jeHTpe TMOIHOCOB
OTUJIKA «BCTAIOT [pI00OM». DTO XODPOILO BUJAHO Ha cjeaytoieii ¢ortorpaduu,
c/ieflaHHOMU COOKY.

Ha (bOTO BHU/HO, YTO0 HA MAIrHUTHBIX IIOJIOCAX OIIHW/IKH «BCTA/IHA
/IBIGOM», 110 HAIIPpAaB/IEHH0 MAT'HUTHBIX JIMHUH.

Takoli BayKHEHUIIMI [/ uesioBeueCTBa Ipubop, Kak KOMriac, 1o CyTH jJesa
TIpe/icTaB/isieT COOOM KyCOK >kesie3a, KOTOPBIM BBICTPAWBAETCS BJOJIb JIMHUM
MarHuTHOro monsi. rosika komriaca BCerjja Harpap/eHa BOAb 3TOM JIMHUM U
MO3BOJISIET HaM HaxXO[WTb [JOpPOry B TyMaHe, B TEeMHOTe, B HE3HAaKOMOU
MeCcTHOCTH. HaJlo cka3aTb, UTO B MOEM OIbITe 51 WUCM0J/Ib30Ba/l CHaua/la MarHur,
BBIHYTBI U3 TMOJIOMAaHHOIO >KECTKOro JucKa OT komrmbloTepa (He CD-ROM, a
JIMCK, Ha KOTOPbIY THIIeTCs UHGOPMalusi BHYTPH CaMOI'0 KOMITbIOTEpa).

Ecnu yCno)KHUTH OMBIT U B3SITb MAarHUT C HECKOJILKUMU TIO/IFOCaMU, TO MbI
YBUAUM Cpa3y 3TO II0 PHUCYHKY, oOpa3yeMOMy oOIuIKaMd. KcraTe, MarHur
COBETYH0 TIOJIOKUTb B MaJleHbKUM TIO/MITUIEHOBbIM TlakeTUK. MHaue
3aMyuaeTeCh OT/IEIVIATh OINMWJIKU OT MarHUTa — OHU HHOTJA MNPOCHIIAITCA U
TIPU/IUTIAIOT HAaMePTBO. A Tak — BbIHYJI MarHUT U3 MaKeTHKa, OMUIKH CChITIaICh
B TIOCTeJIEHHYIO OyMa’kKy.



Ha ¢oTo xopomio BHAHBI HECKO/IBKO MO/II0COB. ONMUIKH JIOXKATCA TaK,
YTO MeXX/y Mo/ IF0CaMH 00pa3yoTCcsl COeJUHAIOLNE TNHHUU.

S yC/IO’KHU OTIBIT, HAChITIaB OTMU/IKK B OAHKY C MO/ICOJTHEUHBIM MacjaoM U
B306o0sTaB. Korza mogHocu K cTeHKe OaHKU CUIbHBIM MarHuT, ObLJI0 BUAHO, Kak
OTW/IKYM HAYMHAIOT CTPEeMUThCS K HeMy, 00pa3ysi TMHUM MarHUTHOTO TIOJS B
«0bbeme». DTO oOuyeHb KpacuBO. TO/NBKO TMPUXOJUTCS BCTPSIXUBaTh OaHKY
KaXK/[blii pa3 IocJjie TOro, Kak OMWIKK coOMparoTcs Ha cTeHKe. MHe He yzianoch
cdororpadupoBath 3TOT TMpOLiECC, TMOTOMY UTO OH /[OBOJBHO OBICTPO
npoucxoaut. 3ato s cdortorpadupoBan «kKpabuka». Korma s caun Macho,
HaMOKIIIMe OMWIKKA CoOpasuch y MarHuTa Ha CTeHKe B OYeHb KpacuBOe
obpa3oBaHue, Kak Ha ¢oTo.

- &
Ha d¢oro BuHAeH «KpaOMk» — C/AMIIIHEeCS ONWIKH Ha CTeHKe

CTeK/IAHHONW 0aHKu. CHapy)XH NPWIOKeH CH/IbHBbIA MAarHuT, KOTOPBIH
yAepKUBaeT MX.

TaK, B 2TOM OIIbIT€ MBI CBOMMHU IJld3dMH YBUAE/INM MdI'HUTHBIE II10JIA.
JKene3Hble OIUIKY IIOMOIJIM HaM B 3TOM!
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BoaHbIN IE€HOI/IACT

JIns ombITa HaM mNOTPedywTCsA: OaHKa C TIO/COTHEUHBIM
MacJiIOM, OJHOPA30BbIH ILTPUL] C UTOJTKOM.

A yxe aymain, yTo Mcueprial TeMy HEBeCOMOCTU W SMYJIbCUM, KOrja B
TOJIOBY TIPHIIIEN ellje OJWH JKCTIepuMeHT. [Insi Hero moHaobusics 0oObIYHBIN
MeMIIUHCKUMN IITIPUIL] ¢ UTo/iKoM. OH TIpofiaeTcsi B /000U anTeke W CTOUT OueHb
neiieBo. 1 B3s1 6aHKY, HaMWI B Hee TO/COTHEUHOe MAacao U Habpasn B IIMpUI]
BO/IBI.

Ha ¢oro BuaHBI cepeOpsiHbie my3bIpu — 3TO Boja B Maciae! Ha pHe
CKOMMW/IOCh MHO)XeCTBO MY3bIPbKOB, a s INNPHIEM «BAyBaw» BOAY,
Ha0/1r07jas 3a My3bIPpbKaMH.

OnbIT HAa caMOM Jiefie TIPOCTEUILNM — OMyCTUTh UIVIY LUTpHULa B Macjiao U
BbIYTh Bolly. HO Ha camoM fiesie OH OKa3ajiCsi OueHb KpacHBbIM, S CaM He
oxuzan. Boza BblsieTaeT U3 MINpUIia He CTPye, Kak MO>KHO ObL10 ObI 0KU/aTh, a
1[elbiIM poeM CepeOpUCTbIX My3bIpbKOB. [loflymaB, si MOHSII, UTO CUJIbHOE
COTPOTUBJIEHHE Macja He MO3BOJISIeT CTPYye [JBUraThCsl CIIOLIHBIM MOTOKOM. K
TOMY ’K€ BOZA MIHOBEHHO «CBOpauMBaeTCs» B LIAPUK MO A€NUCTBUEM CUII
HaTsDKeHUs. BBIMIIINUT 5TO Kak My/y, JeTsiye B puibMe «Marpuia», Korja ux
OCTaHaB/IMBAIOT B BO3/yXe, MPOCTO KaK KOMITbIOTepHasi rpaduka.

[Ty3bIpbKK XOpOIIIO BUIHO, OHU JPOXKAT U KONeOMITCsS, HO TpU 3TOM



CTPeMSTCSl COXpPaHUTDb (opmy I11apa, ceprl.

[TocKo/bKY BOZIa TsDKesiee Maciia, TOTOM My3bIPDbKU Me/JIEHHO OMYCKAarTCs
BHH3, HO He JIOTMATCs, a OCTAalTCs JieXXaTb cepebpUCTOil Maccoi, Kak
daHTacTUUecKas aAryiiaubs UKpa! IToueMy OHU BBIIJIAAAT CepeOpSHBIMU, TOXKe
noHsaTHO. CKOpPOCTh CBeTa B BOJe M Macjie OT/IMUYaeTCsi, MO3TOMY CBeT U
OTpa)kaeTCsl OT TIOBEPXHOCTH BOZSHOTO Ty3bIps U TIpesiomsisieTcs. B obiem,
BOJla HauMHaeT WrpaTh KakK /[IparoreHHbld KaMmeHb. Beab KpacuBas
Tepe/IMBUaTOCTh JParolleHHbIX KaMHeM 3aBHCHUT OT KOJWYecTBa TpaHel, B
KOTOPBIX OTPA’KalOTCS U MPeJIOMJISIFOTCS JTyUd CBeTa.

Ha cnenyrorrieit dhotorpadun BUAHBI 3TH cepebpHCThbIe My3bIpH Ha TIPOCBET.
HarmomHI0, TaM He BO3/yX, a Bo,qa‘!'_‘__

Ha (l)OTO BHJHO OrpoMHO€ KO0/IM4€CTBO l'ly3blp€ﬁ, KOTOpbI€
MPOHMU3BIBAKT BCE ITPOCTPAHCTBO 0aHKH C Macd/iOM, He CMellInBaACh.

[Ty3bipy uepe3 HEKOTOpoe BpeMsi COPMUPOBAIU «JHO», OCTaBasCh IPHU
9TOM IMy3bIPSMU U He CMeIIUBasiCh C MacaoM. VX fepykaT CU/Ibl HaTsSDKeHusl, He
JaBasi UM pacracthcsi. Ha crepytoiiem  (OTO BUAHO, UTO OHU  yKe
«CITPeCCOBaIMCh» M CTa/M TIOX0XKU Ha TeHoriacT. [TeHomIacT — 3T0 Be/ib TOXe
3aCThIBILIME TY3bIPU CIielMasbHOMN TieHbl B Bo3Ayxe. Ho B HailleM ciydae, eCiu
MOCTaBUTh 0aHKy Ha HOUb, TOJBKO K YTPY Mac/ji0 BCILUIbIBET KBepXy, a Bojja

Ha ¢oro BHAeH BOJHBIA «MEHOM/JIACT» BHYTPH 0aHKH C MacC/OM.



Hy3blpl/l BMHMHATCA [JpPpyr B [pyrd, M BCe-TdKH CH/Ibl IMOBEPXHOCTHOI'O
HaTHAXXeHHusd He J4al0T UM C/IMNThCA.

OTOT TIPOCTON, HO OYeHb 3(PPeKTHbIN OMbIT 0OBSICHSIET, TOUeMy Mac/jio Ha
CKOBOPO/IKe IIUMUT U OpbI3raeTcsi, Korjja Ty/a romnajaeT Boja (WId COK U3 Msica,
oBolel). Boga onmyckaeTcsi MaJleHbKUMU ITy3bIpbKaMH Ha JJHO, TaM BCTPeUaeTCst
C pacCKaJieHHbIM >KapOM ¥ MTHOBEHHO BCKWIlaeT. Bckumasi, MajsieHbKUI My3bIPUK
TipeBpalliaeTcs B Map, ra3 U yBelUurBaeTcsi B 00bemMe B COTHU pa3 3a O4YeHb
KOpOTKOe BpeMs. Paciuvpsisick, ra3 BbIIJIECKMBaeT Macji0 — TPOUCXOAUT
MaJIeHbKUM B3PbIB BO/Jbl BHYTpU Macsia. M pa30bpbi3raHHOe Maciio JIeTUT BO BCe
CTOPOHBbI. A 3BYK 3TUX COT€H MUKDOB3DBIBOB MbI CJIBIIIMM KaK IIWIEHUe U
Tpeck. Kcraty, mo3ToMy Macio € Bojod U3 0OaHKU s He pPeKOMEHZYIO
WCII0/Ib30BaTh B TOTOBKe. Kak HU >Kalko, mpujieTcss BbUIUTh ero. [ToTomy uto
romaBIllasi BoZa U OCTaBLIMECS IMy3bIpbKM MOTYT MCIOPTUThH BCHO TOTOBKY. Ho
pajv GU3MKU TaKyo XKepTBY, Kak OaHKy mMacsia, MO>)KHO U CTepIieTh, MpaB/a?
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Tes10 C mepeMeliaeMbIM I{eHTPOM TSKEeCTH

Jns ombiTa HaM mNOTPedylOTCA: KOpoOOUKa OT «KUH7Eep-
CIOpIIPU3a», MeTajUTiue CKUM WM CTEeKJITHHBIN ITapuK.

[Inst 3TOro oOrmbITa TIOHAAOOMTCS JIFOOOM JOCTAaTOUHO TSDKEJIbIN IapUK
(MOXXKHO MeTa//TMYeCKUM, MOXXHO CTEeK/IsiHHbIM). Takue IIapyvku TpOJAAKT B
MarasvHax /i YyKpallleHWM WHTepbepa, akBapuyMoB. M Takke MaCTUKOBast
KOpobOOUKa U3 «KHUHEep-CIOPITPU3a».

Ha ¢oto: HyXHble A ombiTa npeaMeTbl. CTeK/ISIHHbIA INAPUK H
KOpP000UYKa U3-TI0fi «<KHH/IeP-CIOPIIpH3a».

CobcTBeHHO, OMBIT TMpollje HeKyda. Kmagem 11apuk B KOpPOOOUKy WU
3aKkpbiBaeM ee. [TokaraiiTe kopobouky B pykax. OHa OyneT JBUraTbCs Kak-TO
CTPaHHO, pbIBKaMU. byzeT BcTaBaTh Ha OAWH KOHeLl, IOTOM MepeKaTbiBaThCsl U
OMSTh BCTaBaTh — CJIOBHO €€ JiepraeT U3HYyTPU Kakas-To cua. C/I0BHO THOMUK
WU MaJiIeHbKOE >KUBOTHOE.

Eciv 1MooKWUTh ee Ha HaKJIOHHYI0 IJIOCKOCTb, HalpuMep [AUBAaHHYHO
TIOAYIIKY, TO BHU3 OHa TIOKATUTCS TOXe [OBOJBHO 3abaBHO. [louemy Tak
npoucxogut? Illapuk BHyTpu CBOOOJHO 0oOMTaeTcs U TepeMeljaeTcsi B
kopobouke. [To3TOMY L[eHTp TSDKeCTU BCel CUCTeMbl, IlapukKa U KOpPOOOYKW,
MOCTOSIHHO TepeMelriaeTcsi. OT 3TOro ABW)KeHHUs U TIPUHUMAIOT TaKOW CTPaHHbIN
xapakTep. Harpymep, MOXKHO MOCTaBUTh KOPOGOUKY Ha IMOIa, BepPTHKAILHO. B
TaKOM C/Tydae Il1apUK, HaXO/sICb Ha JTHe B y3KOW YacTh KOPOOOUKH, CBOUM BeCOM
Npy/iaB/ivBaeT ee U He faeT ynacTtb. COBCeM Kak B UIPYIIKe «HeBaJsIIKay,



KOTOpasi BbIyCKaaach B COBETCKOEe BpeMsl.

Korya >xe kKopoOouka HauWHAeT CKaThIBAaThCS, IIAPHK IlepeMelraeTcsi B
JIPyToii KOHell U, yAapssiCh O CTEHKY, 3aCTaB/IsieT KOPOOOUKY PBIBKOM C/[BUTaThCS.

Teriepb MbI MOXKEM TIOHSITb, TIOUEMY yTIpaB/ieHHe HeOOBIIMMH CyJaMU C
HaXOSAIMMCS B HUX TSDKeJbIM TPY30M MOXKET CTaThb CJIOKHOM 3ajaueid. Pribak
MepexofiuT C KOPMbI Ha HOC HeOO/bIION /0AKU — foAka ciasuHercs! Wmm,
HaripuMep, MaJ/ieHbKHU KOCMUYeCKUH MOAY/b TpU MepeMellleHud KOCMOHABTOB
BHYTPH H3MeHsIeT CBOU OOIIMM 1[eHTP TsDKeCTU. Belb KOCMOHABTHI UT'PAlOT POJIb
I11apyKa, a CaM MOAY/Ib — KOPOOOUKH. A B KOCMOCE BCe IBM>KEHUS I0/KHBI ObITh
TOUHBIMH, @ TO CThIKOBKAa He nonayuutcs! Ho TaM cuMTaroT KOMITbIOTEPbl — MbI
TIOKa TOBKO YUUMCSI U 3abaB/isieMcsl.



100
KoJieco JKykoBCKOro

JOns ombiTa HaM mnoTpedyroTca: HeHyxHbii CD-ROM,
KapaHzari.

Benvkuii yuensii H.E. )KykoBCKuM, 3a/10)KUMBLLIMK OCHOBBI COBPEMEHHOM
KOCMOHABTUKH, [JOBOJbHO MHOTO CJiefia /iJisl paclipoCTpaHeHust ujiel (PU3rKu 1
TIPU/IyMajl MHOTO 3aHSITHBIX OTBITOB. TO/IBKO €r0 OMbIThI TPeOyIOT Cepbe3HOro
naboparopHoro obopyznoBaHus. Harpumep, koneco JKyKOBCKOTo TpeficTaB/sieT
coboli MaccuBHOe >Kejie3HOe KOJIbLO, Bpalljatolleecss Ha crepkHe. Kosbiio
3aKpervieHO Ha TO/IIUITHUKAX U ero MOKHO JIOBOJIbHO OBLICTPO pacCKpyTHUTh.
Ecmu Temepb MompoOoBaTh TIOBEPHYTb CTEPXKeHb B TIPOCTPAHCTBE, KOJIBIO
HauMHaeT KonbacuTh, Kak CKa3aiu Obl cerosHs. HermoHsiTHbie CUbI HAUMHAIOT
Jleprarb KOJIbL|0 U3 CTOPOHBI B CTOPOHY U COMPOTUB/ISATHCS [TOBOPOTY.

Mol yxe pa3bupanu 3TH CWIbl Ha TIpUMepe TUPOCKOMa B OMbITe C
OymepanroMm. $1 mipuaymasn, Kak CcJiefaTh S3TOT OMNBIT MpPsAMO JoMa. Ham
NoHa 1005 TCst 00bIuHBIN HeHYHbIM CD-ROM u KapaHjatil.

Ha doto: HajeHeM JUCK Ha KapaHJail, YTo0bI PACKPyTUTh €ro Kak
Kosieco 7KyKoBCKoOro.

[ep>ka KapaHzall 3a KOHUMK TOPU30HTA/JIbHO, PacKpyTUM J[WCK ApYrou
PYKO# Tak, 4To0bI OH ObICTPO-ObICTPO Bpaiiascs. Tenepsb nMonpobyeM rMoBepHyTh
KapaH/jalll B /OOy CTOPOHY B TOPU30HTA/IBHOM TIJIOCKOCTU, He HAK/IOHSIS.

[Iuck MrHOBEHHO C/iejlaeT HECKONbKO BUXJISIIOLIMX — ABWKEHUM U
OCTaHOBUTCS. DTO MOAEUCTBOBA/IM CUJIbI, OMUChIBaEMble TEOPHEN TMPOCKOIIOB.
Mebi He Oyzem faBaTh (DOPMYJIbI, TPEXCTeTleHHbIe YpaBHEHUs Dilyiepa U MPOUYHO



YMHYIO MdT€MdTHKY. HPOCTO HaC/1aAUMCA OINBITOM M 3dIIOMHHM, UTO €CThb TdKHe
CKDBITbI€ CHUJIBI, ITPOABJIAOIHUECA ITPH 6bICTpOM ABVOXEeHHUHN Tes!
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