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JIOBKOCTb B NPOH3BOACTBE ONBITOB He Aa-
eTcsl caMa co60i0; OHa NMPUOOPETAETCSI TOJILKO
tpynoMm. Koraa Bbl yuuTech TaHLEBaTh, Bally
TNepBbIe ABUXEHHS HEYKITIOXI, U TOJIBKO NyTEM
yrpaXxHEeHHUs HayJaeTeCh TaHLEBaThb, TaKOB Xe
U E€OUHCTBEHHBIN MyTh HAYYMTHCS TIPOM3BO-
JIuTh onbIThl. [To3TOMY He cieayeT cMyllaThes
CBOEIO HEJIOBKOCTBIO Ha MEPBbIX Opax; MoBTO-
pAs ¥ MOBTOPSA TO XK€ JeJ1o, BB CKOPO cripa-
BUTECH C HUM U TIPHOOPETETE HeJ0CTaBaBILIHE
BaM HaBbIK ¥ JIOBKOCTb.

Vinst TakuM nyTeM, Bbl BCTYNUTE B NPSIMOE
CHOILIEHHE ¢ NPUpoOi, Bbl OyaeTe pasMblll-
JISITh HE O TOM, YTO TMPOUYUTAIMU B KHUTax, a o
TOM, YTO FTOBOPUT BaM cama npuponaa. Meicnu,
MOPOXIEHHBIE 3TUM UCTOUHUKOM, OTIHYAIOT-
Sl YAUBUTENIBHOIO XXMBOCTBIO, KAKOI HE MOXET
UM J1aTh OfIHO KHMXHOE 3HaHHE.

Jlocon Tundanw

«Ypoxu 110 2JIEKTPHUYECTBY»
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ITPEINCIIOBUE ABTOPA

DTa KHUra COAEPXHUT COTHIO TMECTPbIX PAcCKa3oB U3
o06sacTv (U3MKHU, pacroIOKEHHBIX B OMPEACJIEHHON CHC-
TeMe, HECMOTpPSI Ha HENPUHYXICHHYIO' BHELIHIOWD (opMy.
IIpenHa3HavyeHa OHa AJ1S TeX, KTO BJIafeeT JIMLIb CaMbIMU Ha-
YaJIbHBIMUM CBEACHUSIMHU 13 GU3MKU WIK BOBCE ellie He NMpu-
CTyMNaj K ee u3yyeHu1o. OHa 3aMETHO OTJIMYaeTCs, CJiefoBa-
TEJIbHO, OT APYI'oit KHUIH TOTO Xe aBTopa — «3aHMMaTeJIbHast
¢dbusuka», cXoqHOM MO MaHepe U3JIOXKEHHUSI, HO UMEIOLIEi B
BuUAy 6osee cBeaylero ynutares. «Du3rka Ha KaXIoM 1uary»
HE CTPEMUTCS 3aMEHUTb CO0OI0 LUKOJIbHBINA y4yeOHUK. Ee
LeJib — MOOYAUTDb YUTATEJIsI K CO3HATEJIbHOMY HaOIIOACHHIO
npocTeHIINX (pU3NYECKUX SABJICHUI, HAyYUTh 3aMeyaTh UX B
OKpyxatolleil 00CTaHOBKe, B 0OMX0/€e, B IIPUPOAE, B TEXHU-
K€, He3aMEeTHO HaKOIUISISl TOT 3amnac (akroB, CUCTeMaTHYeC-
KUM H3YYEHHEM KOTOpBIX 3aHMMaeTcs (U3hyecKasi HayKa.
CaeieHUSsT U3 TeOpUU COODLLAIOTCS JIMIIDL CaMble dJIEMEHTap-
HbI€ U B BECbMa CKPOMHOM 00beMe; IJIaBHOE Xe BHUMaHUE
npuBiekaercs K (akram u onbitaM. IToagGop OnbITOB TaKoB,
YTO X MOXHO BBINOJIHATH U YepraTh U3 HUX MOyYeHHs 0e3
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BCSIKMX Tipn6opoB. OTaesbHble CTPAHHLIBI KHUTW MOCBALIE-
HBI 3NM304aM U3 UCTOPUU DUUKM. .

JIns BTOPOro M3gaHusl TEKCT KHUTM MEPECMOTPEH U 10-
MOJIHEH MHOTOYUCJIEHHBIMU BCTaBKaMU; BCE WJLTIOCTPALIMU,
noMelleH4ble B 9TOM U3JaHWM, — HOBble'.

I To Me KacaeTes M HacrosLero uagauus. — (3decs u dasee
npumey. Hayy. pea.)-



I[1aBa nepsas

HEMHOTI'O MEXAHUKH

Ckana DaucoHna

Heszamomro 1m0 cMepTd 3HAMEHUTHIA amMepMKaHCKHA
M300peTaTeib DIUCOH TIOXENAT OTIIMYMTH CaMOT0 CMET/IH-
BOTO IOHOIIIY CBOEit CTpaHbl, HA3HAYMB €MY LHEAPYIO IEHEX~
HYIO TIOIICPXKY IJIs AaibHeitmero o6pasoBaHus. Co Bcex
KOHLIOB pecryOnuKy ObLUTH HaIpaBjieHbl K HEMY MOJIOJbIE
JIIOIX, TI0 OFHOMY OT KaXXIOI'o IITaTa, OTOOPaHHBIC LUKOJIb-
HBIM HAYaJIbCTBOM. DTH IMOJICOTHHU IOHOLICH TIOABEPIJIMCH
B JOME DIUCOHA MUCHBMEHHOMY 3K3aMEHY. OHM JIOJIKHBI
ObUTH OTBETUTH Ha 60 BOMPOCOB 0CO00i1 BUKTOPUHBI, CO-
CTaBJICHHO# M300peTaTesieM U ero coTpyaHukamu. CynbsaMm
ObLTH caM DIUCOH, «aBTOMOOMIIBHEIN KOoposib» Popa, Tipo-
C/ABJIEHHBIH eTuuK JIMHAGepr U HECKOJIBKO BUIHBIX ame-
puKaHCKUX miegaroroB. OOMH M3 BOMPOCOB DIHMCOHOBOM
BUKTOPUHBI, KOTOPBIiA 51 XOUy MPEJIOKUTh U BaM, COCTOSIIT
B CJICYIOLIEM:



Boobpasume, umo 6v1 ouymuauce na mponu4eckKom oc-
mpoee Tuxoeo okeana 6e3 écakux opyduii. Kak cogunyau v
6bl mam ¢ mecma 2py3 8 3 m, Hanpumep panummyio envl0y 6
100 pymoe daunet u 15 gpymos evicomot ?

Puc. 1. Tomac AnBa OuucoH (1847—1931),
aMepUKaHCKHUIt u300peTaTeib M NpeAnpuHUMATEb

3agava KaxKeTcst Hepa3pelnrMMoii. YTo noaenaewp ro-
JILIMU pyKaMM C TPEXTOHHOM KaMEHHOM IJbIOOH TakuX
BHYLUMTEJBHBIX Pa3MepoB?

BHUKHEM oHaKO MOray0Xe B 3aayy U rmocrapaemcs
TpeCTaBUTh ceOe HaIIIAHO 3Ty DAUCOHOBY cKajy. Msl
3HaeM ee BecC, IUIMHY, IIMPUHY, HO 00 €€ TOJILKHE B 3aJa4e
HU cjoBa He cka3aHo. [Touemy DaucoH ymonyan o Heit?
He 1yt 1u KpoeTcsa pasragka?
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Jlo3HaeMcsl XKe caMU, KaKOBa JOJXKHA ObITh TONIIMHA
aToit ckanbl. [Tpexae Bcero onpeaennm ro Becy ee 00beM.
CkaJsia TpaHUTHas, a CKOJIbKO BECUT KYOUUECKHA MeTp
rpaHUTa, Mbl MOXXEM Y3HaTh U3 CIpaBOYHUKA. B «Tabiu-
Lle YAeJbHBIX BECOB» Pa3HbIX MaTepHUalioB HAXOAMM, 4YTO
yIeJbHBII BeC rpaHUTA, KPYIJIBIM UUCJIOM, 3. DTO 3HAYMUT,
YTO KyOMYECKHU I CAHTUMETP IPaHUTa BECUT 3 T UJIU KYOU-
4yeckHuii MeTp rpaHuTa BecuT 3 T. OHO BBITEKAET U3 APYro-
ro, MIOTOMY YTO B KyOMYECKOM MeTPE MUJUIMOH KyOuuec-
KHUX CAHTUMETPOB, a BOAHON TOHHE — MUJUJIMOH FPaMMOB.
Ho ecnu xaxnaplit Kyouyeckuii MeTp DAMCOHOBOM IJIBIOHI
BECHUT 3T, a BECY B IVIbIOE KaK pa3 3T, TO ICHO, YTO O0beM €€ —
BCcero oauH Kybuuyeckuit Metp. IIpu TakoM HeGonblrOM

Puc. 2. 3apaua Daucona: Hano Ge3 BCAKMUX OpyaMi
CABMHYTb C MECTa TPEXTOHHYIO I'PAaHUTHYIO CKally B
100 ¢yToB anuHbI 1 15 HyTOB BBICOTBI
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ob6beMe rbba 01HaKO pacTsiHyJach B iuHy Ha 100 ¢yTosB,
a B BbicOTy — Ha 15 ¢yroB. OueBuaHoO, OHa oyeHb TOHKA.
[Mpukunem, kakoil oHa TonuHbl. OGbeM, KaK U3BECTHO,
NOJIy4aeTCsl YMHOXEHHUEM JUIMHBI Ha ILUPUHY M Ha TOJIILM-
Hy. ClienoBaTe/IbHO, pa3ae/iuB 00beM Ha JUIMHY U Ha LK~
pUHY, Mbl Y3HaeM TOJLIMHY. Tak U TOCTYIUM C 0OBEMOM
Halmei ckansi: pasgenuM 1 Kybometp cHavana Ha 100 ¢y-
TOB (T.€. Ha 30 M) noroM Ha 15 dyToB (T.€. NpUMEPHO HA
5 M), a ewwe ayyiue — cpasy Ha 30 x 5, T.e. Ha 150. Uto xe
nonyyutca? Beero '/, M, U 0KOJO 7 MUUTMMETPOB.

Puc. 3. BoT kakoBa ckaJia B 3afaye JaMcoHa

Bor xakoBa ToimimHa DIUCOHOBOW CKaJjibl: TOJIb-
ko 7 MM! Ha octpoBe BO3BHIIIAETCS, Mbl BUAUM, TOHKasI
rpaHUTHAsl CT€HKa, CBOEro poAa AMKOBMHKA TMPUPOJIBI.
OnpoKuHYTh MOAOOHYIO CTEHKY HUYYTh HE TPYAHO Jaxe
TOJILIMU PYKaMU: HallepeThb Ha Hee MOKPEeINnye MU HaBa-
JINTHCS HA Hee C pa3dery — ¥ OHa HE YCTOUT.
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Ot Mockssi a0 IlerepOypra

BbI ceituac yGeaunuch, KaK noae3Ho 3HaTh TO, YTO B
(bu3MKe U TeXHUKE Ha3bIBACTCS <«YIAEeJIbHBIM BECOM» Ma-
Tepualia, T.€. BeC OJHOIO €ro KyOHYecKOro caHTHUMeTpa
(B rpaMmax).

Ecnu BaM u3BeCTHO, HalpUMED, YTO YIEIbHbIN BEC XKe-
Jie3a 0KoJ10 8, TO BBl CMOXKETE ONpPee/INTh TIPOCTHIM pac-
YETOM BeC JIQOOTO XKeJIe3HOTO U3IEeAUs, 3Hasd TOJbKO €ro
o0beM. [1Jis1 5Toro BaM He MOHaA00UTCS KJ1acThb U3/E/IME Ha
BECbl, @ IOCTATOYHO TOJIbKO YMHOXHUTb YHCJIO KYOUYECKHUX
CaHTMMETPOB ero oo6beMa Ha 8. YacTo 3T0 eAMHCTBEHHbIM
cnoco6 y3HaTb BeC Tejia, — HalpuMep, Korma Tpeldyercst
OMpeae/uTb 3apaHee, CKOJBbKO OYAET BECUTh U3ETHE, eliie
HE M3roTOBJIEHHOE, a TOJIbKO 0003HaueHHOe Ha paboueM
yepTexe.

Bo3bMeM Takylo 3agauy:

Ckonvko eecum xceneanas menespaQHas Nposoioka, co-
edunsiowans Mockey ¢ Tlemepbypecom? Toawuna rpoeonoku
4 mm, onuna 650 km.

Pertuth 3Ty 3ana4y MOXHO, KOHE€YHO, TOILKO pac-
YETOM, — H€ CMaTbIBaTh Xe [POBOJAQKY C TeaerpadHbIX
crosi6oB! HaiineM cHavasia o0beM rpoBosiokit. JLis 3F0F0,
T10 NIpaBUJiaM FeOMETPUM, HY>XKHO BETMYMHY MOTNIEPEYHOTO
Ce4eHUsI MPOBOJOKH YMHOXUTD Ha ee InnY. Inoians.ce-
YEHHUS Halled MPOBOJIOKHU €CTh IJIOLIaAb KPYKKa JUaMeT-
pom 4 MM, win 0,4 cM. OHa paBHa, KaK YYUT reOMETPUSL:

3,14 x 0,22 = 0,126 cm2.
HAuHa Xe IpoBONOKU

650 kM = 650 000 M =65 000 000 cm.
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3HA4UYUT, 0OBEM MTPOBOJIOKHU
0,126 x 65 000 000 = 8 190 000 cm3,

a KpyrjibiM cueToM — 8 MJIH. cM3. Tak Kak Kaxablii Kyou-
YecKUi CAaHTUMETP XeJie3a BECUT, MBI 3HaeM, 8 T, To Bec
npoBona MockBa — JIeHMHrpal paBeH:

8 x 8 000 000 = 64 000 000r =64 .

D710, NMpUMepHO, Bec mnapoBo3a. Ecau Obl Ha OIHY
YaliKy BECOB MOXHO ObLIO TIOJIOXUTb MOTOK TeJyerpad-
HO NpoBOJIOKU, coeanHsAouein Mocksy ¢ ITurepoM, To
Ha Apyrylo 4auky Haao 6b110 Obl 1151 paBHOBECH ST BKATUTD
LIeJTbIA TapoBO3.

CXOOHBIM pacyeToM MOIJIM Obl Bbl y3HaTbh, CKOJBKO
TOHH TIPOBOJIOKM TNOHanoOwioch Obl UIsl TesnerpacdHOro
coenuHeHus1 3emiu ¢ JIyHOU, — HYXIbI HET, UTO Ha Jeie
TIPOTSIHYTb TaKOM NMPOBOI HEBO3MOXHO. Pa3 u3BecTHo pac-
ctostHUe oT 3eMiu 1o JIyHbl, 3aaaHa TOJIIMHA TPOBOJOKU
Y MMeeTCsl YACJIbHBIA BeC Marepualla, TO BCe OCTajJlbHOe
MOXHO BBITIOJIHUTDb MPOCTO KapaHaaluioM Ha Gymare.

Ceilyac MblI TiponenaeM euie 0osnee yaMBUTEJbHbI-
pacyeT B 3TOM poJe.

Or ‘3€M.lel 10 ConHua

YTt0 MoXeT ObITh HeXXHee M TOHbLLE MTAyTUHHON HUTH?
ToHKOCTb €€ BOlIa B TIOTOBOPKY, M HEJAApPOM: HUTb Nay-
TUHBI B IECATb pa3 TOHbIIIE BOJIOCA; IONEPEYHUK €€ paBEH
Tonbko 0,005 MM. DToil HeoObIYaiHOW TOHKOCTBIO 00B-
SICHSIETCS JIETKOCTb MayTHHbI, TOTOMY 4YTO caM Mo cebe
MaTrepHuall ee He TaK yX JieroK. YIeabHbli ero Bec, T.€. BeC
1 cM3, cocTtaBnisieT | r; 3HAUMT, MayTHMHa TaXeee N1y0OBOM
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JNIPEBECUHDI, U TOJbKO CBOEI UCKITIOUUTEIbHONH TOHKOCTU
00s13aHa OHa TeM, YTC BECHUT TaK HUYTOXHO Majio. Tenepb
Mbl COOOILIWIM YUTATETI0 BCe AaHHbIE UISI PELUECHUS Clie-
Iylolied UHTepecHol 3amayu (MpuayMaHHOM HAalIMM W3-
BECTHBHIM pu3ukoM A.B. LluHrepom):

Ckonbko eecuna 6v1 naymuHa, npomsHymas om 3emau 0o
Connya, m.e. Ha paccmosiHuu 150 man. km?

OTBETHUTD, Jaxe NPUOIU3UTEIBHO, Ha 3TOT BOMPOC, He
NPOU3BOMS pacyeTa, €Ba JIM KOMY YIACTCsI: paCCTOSTHUE 10
CoJlHLIa CIMLIKOM OIPOMHO, a TlayTMHa yepecuyp TOHKa,
4yToOBl BO3MOXHO OBLIO Mpeayraaath oTBeT. I1poussenem
K€ BBIKJIAZIKM; OHU Te Xe, YTO U 1Uid TesierpadHoii nposo-
JIOKM TIpeablayLeit 3a0auH.

Haiinem nyouiags paspesa nayTvHBI, 3Has, YTO AMa-
MeTp ee paBeH 0,005 mM, nu 0,0005 cm.

3,14 x 0,00025% = okonc 0,0000002 cm?.
JnvHa nayTMHHOI HUTH:
150 000 000 xm = 15 000 000 000 000 cm.
Otclona onpe;nenﬂeTCQ 00beM BCEN HUTH:
0,0000002 x 15 000 000 000 000 = 8 000 000 cm>.

Mbl 3HaeM, uto 1 cM3 MaTepuaia mayTMHHON HUTH Be-
cut 1 r; Mo3TOMY Bec Halliei BooOpaXkaeMoii MayTHHbI

3000000r=3000kr=3r1

Utak, nayTuHHast HUTb, IPOTSHYTasl OT 3eMJIM JI0 ca-
moro CosiHua, Becuia 6l Tobko 3 T! Ee MOXHO Gbl1o Gbl
YBE3TH Ha XOpPOLLUEM Ipy30BHKe!
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3arnsaHyTh BHYTPb OTJIMBKH

3HaHMe yOeNbHOrC Beca JaeT BO3MOXHOCTb, HE pac-
MWIWBas U3ENHsS, KaK Obl 3arISIHYTh BHYTPb HETO U yCTa-
HOBUTb, €CTb JI B HEM TMYCTOTbI, WJIM X€ OHO CIUICLIHOE.
IMpusenem npumep.

Ilycmb y 6ac 6 pykax mednoe uzdenue, — CKaxcem,
cmamysamia, — U bl Jceaaeme Y3Hambv: CHAOWHASA OHA UNU
eHympu Hee umeemcsa noaocme? Ilpoceepausams, 6006uje
noepescoame cmamysmky @bl He xceraeme, KoHeuHo. Kak
nocmynums?

ITpexne Bcero HYXHO OmnpeneauTh 0OBEM CTAaTy3TKH.
Ins aTOrO0 HaJMIMBaeM B NMPSIMOYToOJIbHYIQ OaHKY BOAY, 3aMe-
4yaeM BbICOTY YPOBHSI BOABI U TOrpy>KaeM Hally CTaTy3TKY:
MO TNOBBIIIEHUIO YPOBHS BOJBI JIETKO BBIYHCIUTL 00BEM
uzaenaust. [Tycts umprHa 6anku 12 cM, aivHa 15 M, a ypo-
BEHb BOAbI NOAHSJICA Ha 1,5 cM. Torna o6beM Boibl, BhITEC-
HEeHHOM u3nenuem, paBeH 12 x 16 x 1,5 =270 cm®. Ho sTa
npubaBKa e€CTb, KOHEYHO, 00beM CTaTysTKH. 1 cM® Menu
BecuT 0KoJi0 9 1. [ToaToMy, eciiu Obl Bellb Oblj1a CIUTOLLIHAS,
OHa Becusia Obl MPUMEPHO

270x9=2430r.

Tenepp Bbl oOpaulaetech K BecaM (0e3 KOTOpBIX B
JaHHOM Ci1ydae OOOMTHCh HENb3s1) M Y3HAETE, YTO B Aeiic-
TBUTEJIBHOCTH CTaTyaTKa BecUT Bcero 22001, T.e. Ha 230 r
MEHblic. DTO MOKa3bIBaeT, YTO BHYTPU HEE UMeEeTCs O HA
WIM HECKOJIBKO TIOJIOCTEi, 001N 00BEM KOTOPBIX paBeH
06beMy Henoctaowmx 230 r meau. Kakoit o6beM 3aHH-
Maiot 230 r meau? Mbl y3HaeM 3To, pasgenaus 230 Ha 9.
Ionyunm 25'/, cv’.
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Puc. 4. lpocroii cnocob onpeneauTb 00bEM CTaTYITKH

Takum oGpa3om, He TOBpeXaasi CTaTy3TKHU, Mbl Y3Ha-
JIU HE TOJILKO TO, YTC CTATy3TKa 3aKJII0YAET BHYTPH ceOs
NOJIOCTb MJIM HECKOJIBKO TIOJIOCTEN, HO OTpeaesUIN AaXe
1 00bEM 3THX MTYCTOT — OKOJIO 25 cM>.

Kaxkoii MeTay caMblii TsSKe b1 ?

B obuxone cBHHEL, CUMTAETCS TSKEJIBIM METAIIOM.
OH TsXenee LMHKa, 0J10Ba, XeJie3a, MeIU, HO BCE XK€ €ro
HeJib3sl Ha3BaTh CaMbiM TSIKE/IbIM METaJUIOM. PTyTh, Xua-
KUM MeTall, TsiKeJiee CBMHLA; €clId OpOCUTDb B PTYTh KY-
COK CBHMHLIA, OH He IIOTOHET B HEi, a OyeT AepXaTecsa Ha
NOBEPXHOCTH. JIUTPOBYIO OYTBUIKY DPTYTH Bbl C TPYIOM
NOAHUMETE OLHOM pYKOWH: OHa BeCHUT Oe3 Mayoro 14 xn
OnHako M pTYTb HE CaMblif TSDKEJBLA MeETaul: 30J0TO U
IJIaTUHA TsKeJiee pTYTH pa3a B MOJTopa.
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Pexop ke TSKeJTI0BeCHOCTH MOOUBAIOT pEIKHUE METaJT-
JIbI — UPUIUIA U OCMUIA: OHM MOYTH BTPOE TsIXKeJiee XKee3a
U 0oJiee YEM B CTO pa3 TsiKesee MPOoOKHU; TOHago0MIOCh Obl
110 0ObIKHOBEHHBIX MPOOOK, YTOOBI YPAaBHOBECUTh OJHY
HMPUIMEBYIO WJIM OCMUEBYIO TPOOKY TaKUX XK€ Pa3MEpOB.

[MpuBoaMM [UIS1 CIIPABOK YHENbHBIIT BeC HEKOTOPBIX
METaJLIOB:

HUHK .o i i 7,1
(73 1o - o 00 7,3
Keneso...ov it i e 7,8
11 -3 | .89
(03:17) 1<) | S PP 11,3
2 13,6
103 1o ¥ J00 19,3
IMnatuha..... e . . R 21,5
Upnamit . .......oooiiii i, 22,4
OCMUM . .ot i i 22,5

Kakoii MeTaJu1 caMblii JJerkuii?

TexHUKM Ha3BIBAIOT WIETKUMU» BCE T€ METAJLJIbl, KOTO-
phle Jierye xeJje3a B aBa U 6osee pa3. Camblit pacnpocTpa-
HEHHBINA JIETKUI MeTajll, TIpUMEHSIEMbIA B TEXHUKE, —
aJIIOMUHMIA, KOTOPBIN Jierdye xeyesa BTpoe. Elle jerko-

"BECHEE METAJUl MarHUii: OH Jierye aqioMUHuUsA B 1'/, pasa.
B nocnenHee Bpemsl TeXHUMKA CTaja IOJIb30BAaThCS ISl
U3IEIUIA CTIJTABOM JIIOMUHUS C MarHUEM, U3BECTHBIM I10]
Ha3BaHUEM <«3JICKTPOH». DTOT CIUIaB, MO MPOYHOCTU HE
YCTYIMaOUUI CTalu, jJerye ee B YeThbipe pasa. CaMblit e
JIETKUI 13 BCEX METAJIJIOB — JIMTUA — B TEXHUKE MOKa e1e
He npumMeHsietcd. JINTUIL He TsSKesee eJIOBOil IpeBeCUHBI;
OpollIeHHbII B BOAY, OH HE TOHET.
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Ecnu cpaBHUTH MeXAy COOOI0 caMblii TSIXKEJBIN U ca-
MBI JIETKUU MeTaUl — UPUAUMA U JTUTUHA, TO OKaXETCH,
YTO MEpPBbIil BecUT 6osblie BToporo B 40 ¢ TULIKOM pa3.

BoT ynenbHble Beca HEKOTOPBIX JIETKUX METAJLIOB:

Jutuii ... 0,53
Kanuit..ooooviiin i 0,9
Hatpuit.......coviiiii i, 1,0
1\Y F- 1 21717 AP 1,7
AMIOMUHMI . .ot iiininiinnennn 2,7

JBe GopoHbI

Yacto cMelnBaOT BeC U AaBieHue. Mexay TeM 3To
BOBCE He OJTHO U TO €. Bellb MoxeT 001a1aTh 3HaYUTENb-
HBIM BECOM M BCE XK€ OKa3blBaTh Ha CBOIO OMOPY HUUTOX-
Hoe naBjieHue. HaoGopoT, MHast Beulb MPU MaJloM Bece
MPOU3BOAUT Ha onopy Oosblioe napaeHue. V3 cienyolie-
ro npuMepa Bbl CMOXETE YSICHUTH ceOe pasiuyue MeXIy
BECOM U JIaBJIEHUEM, a 3a0[HO MOMHMETE U TO, KaK HY>KHO
paccuMThIBaTh NaBJIeHUE, MTPOU3BOAUMOE TIPEAMETOM Ha
CBOIO OTIOpY.

B none pabomarom dee boponsl 0dunakogozo ycmpoiic-
mea — odHa o 20 3ybbsax, dpyeas o 60. Ilepeas éecum emecme
¢ epy3om 60 ke, emopas — 120 ke. Kaxas 6opona pabomaem
enybce?

Jlerko coo6pa3uTh, YTO Iy0Xe AOKHBI IPOHUKATD B
3eMJII0 3y0bsI TOI1 GOpPOHBI, HA KOTOpbI€ HanupaeT OoJibllast
cuiia. B nepBoit 6opoHe o61ias Harpy3ka B 60 Kr pacripee-
nsercs Ha 20 3yObeB; clIef0BaTeIbHO, Ha KaXblii 3y0 rpu-
xonuTtcst Harpy3ka B 3 KI. Bo Bropoii 60opoHe Ha KaxXXablii
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120
3y0 MPUXOAUTCS BCETO <0 T.€. 2 KI. 3HA4UT, XOTS BTOpas

0opoHa B 00LIEM TSKeEJ1ee NepBoit, 3yObst €€ JOIKHbBI yXO-
JIUTH B TOUBY MeJibye. JlaBAeH e Ha Kaxablit 3y0 y nepBoii
OOpOHBI OOJIbLIE, YEM Y BTOPOIA.

KBamenas kamycra

PaCCMOTpl/lM CUIC ONMH pacyeT NaBJICHU.

Jee kadku ¢ keauieroll kanycmoil NOKPblMbl N1eHCaAuiU -
Mu Ha Kanycme OepessaHHbIMU Kpyeamu ¢ KamHamu. B o0-
Holl kadke Kpye umeem 6 nonepeynuke 24 cm u Hazpyscen
10 ke; 6 dpyeoii nonepeuHuk kpyea pager 32 cM, a epy3 —
16 ke. B kakoii kadke kanycma Haxooumca nood 60abuum
daenenuem?

JlaBneHue, oueBUAHO, OOJblile B TOIi Kaake, rAe Ha
KaXIblii KBagpaTHbIA CAHTUMETP MPUXOAWUTCS OOJbLUMI
rpy3. B nepBoit kanke rpy3 B 10 kr pacnpenensiercss Ha
miowans B 3,14 x 10000 x 12 x 12 =452 cM, u, 3HAYWUT,
10 000

, T.. 0oKoJio 22 1. Bo BTOpOIt

16 000
Kajike JaBlieHHe Ha 1 cM? cocTapiser TR T.e. MEHee

Ha 1 cM? npuxoauTtcs

20 r. CrnenoBartebHO, B NEPBOIl KaaKe KamycTta claBjieHa
CUJIbHEE.

Cnenyer oTIMYath JaBlIEHUE OT CWIbl JaBJICHUS.
JaBneHue ectb Ta cuIa, ¢ KOTOPOH TEJIO HaJaBIMBAaeT Ha
OIMH KBaJIpaTHBI CAaHTUMETP orophl. B nmpumepe ¢ ka-
nycToif cuia maBiaeHus KamHeit ecth 10 kr u 16 xr, gaB-
nenue xe — 22 r/cm? u 20 r/cm? 3Hast 3TO, Bbl CMOXETE
YK€ CaMOCTOSITEJIbHO BBIMOJIHSATb PacyeThl, OTHOCSIIMECS
K JaBJICHUIO.
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TpakTop u somanb

Tasucenslii eyceHUUHbLE MPAKMOP XOPOUIO 0epICUMCA Ha
MAKOM PbiIXA0M epyHme, 6 KOMOPOM YéA3aiom Hoau aouadeil
u daxce niodeli, 2opaszdo bonee neekux (puc. 5).

Yem amo obssachume?

Puc. 5. IToueMy ryceHH4HbI TPAKTOP HE NPOBAIMBAETCSH
TaM, T¢ yBSI3aeT Jioluaab?

TTocne ckazaHHOrO paHblilie Bl 03 Tpyna pa3deperech
B 3TOM. YBg3aHHeE B IPYHTe 3aBUCUT He OT Beca BellH, a OT
ee JaBJICHUS, OT TOH JOJIM Beca, KOTopasi MPUXOAUTCST Ha
KBaJIpaTHBIA CaHTUMETp onopbl. OrpoMHBIN BeC TpakTopa
pacrpenensieTcsl Ha JOBOJIBHO OOJbILYIO MTOBEPXHOCTD €ro
«TYCEHHULl», HaleThIX Ha KoJjieca. [lo3ToMy Ha oouH KBaj-
paTHbIi CAHTUMETP OMOpBI TpaKTopa MPUXOAUTCS CpaB-
HHTEJILHO HEOOJBIIOH BEC — OKOJIO COTHU IPaMMOB, HE
oosbire. HanpoTtus, Bec Jioliaay U YyesoBeKa pacripene-
JITeTcsl Ha HeOOJIbIIYIO TUIOLAAbL KOTIBIT WM CTYITHEMH, TaK
YTO Ha KBaJAPaTHbBI! UX CAHTUMETP NPUXOIUTCA Y JIoLiaau
okouio 1200 r, a y yenoseka — 500 r, T.e. ropa3no 6osblie,
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4yeM y TpakTopa. Jlaxe TsaxXeJblii BOEHHBIH TaHK JaBUT Ha
KBaJ[paTHbIl CAHTUMETP C CWJIOIO, JIMIIL HEMHOTO 6OJIb-
Ielo, ueM 4eJoBek: okosio 600 rpaMMoB.

HeyaueutenbHO, UTO YETOBEK U JIOLIAAb BAABIUBAIOT-
Cs1 B TIOYBY IU1y0OX€, YEM I'YCEHUYHBIN TPaKTOp.

ITo Toit XXe NMpUUMHE HE NMPOBAJIMBAETCS Ha PLIXJIOM
CHETy YeJIOBEK, MAYLUMHN Ha JIbIXKax, XOTs 0e3 JIbIXK OH Ha
TOM K€ CHETY YAECPXaThCS HE MOXET.

IInno u 3youno

ITouemy wiuno eonzaemcsa enybxce, yem 3ybuno, Koeoa Ha
oba opyous Hanuparom 00uHaKoeo?

[IpuunHa — pasnuume paeneHust. [1pu Hanope Ha
LIWJIO BCA CHJIAa COCPEAOTOYMBAETCSI Ha OYE€Hb HEOOJb-
LLIOM TPOCTpaHCTBe ero octpusi. [Ipy HagaBIMBaHUU Xe
Ha Tyrnoe 3yOWJI0 Ta XXe caMasl CWa pacrnpenensiercss Ha
ropasao 60JblYI0 MOBEPXHOCTL. [1ycTh, HAMpUMED, LIUIIO
COMPHUKACAETCsl C MaTepUaJioM Mo MOBEPXHOCTH B | MM?, a
3yousIo — Ha npoctpaHcTBe B 1 cM? EciiM Hamop Ha Kax-
IblA MTHCTPYMEHT paBeH | KI, TO Moj Je3BueM 3yousia ma-
Tepuasl UCTIBIThIBAET JaBjieHue B 1 Kr Ha 1 cM?, a moJ -
jom — B 1:0,01 =100, 1.e. 100 xr Ha 1 cM? (MOTOMY YTO
1 MM2= 10,01 cM?). A eciii AaBJIeHHE IO LIKJIOM B COTHIO
pa3 CUJIbHEE, YeM Moj 3yOUJIOM, TO SICHO, MOYEMY LIWJIO
BOH3UTCS TIIyOXeE, YeM 3yOuo.

Bbl moiiMeTte Tenepsb, UTO, HamaBiAMBas MajJblLieM Ha
WY MPU LIUTHE, Bbl MTPOU3BOAUTE OYEHDb OOJIbILIOE 1aBJie-
HME, HUCKOJIbKO HE MEHbllIee, YEM JaBJICHUE Mapa B UHOM
MapoBOM KoTJjie. B 3ToM Xe M ceKpeT pexylluero aeiicTBust
OpUTBBI: JIETKUI1 HaMop PyKU CO3JaET Ha TOHKOM OCTpHE
OpUTBbBI JaBJICHUE B COTHU KUJIOTPAMMOB Ha CM? — U BO-
JIoC cpe3aeTcsl.
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JlaBnenue Hebockpeda

Bricouaitiags B EBpome OGamnsit — Ditdenesa B
ITapuxe — XOTS U COOpYKeHa LIETMKOM U3 XeJie3a, BECUT
MHOTO MEHbIlIE, YeM MPOC/IaBICHHbIE aMEPUKAHCKHE He-
6ockpeOnl. [IpuunHa Ta, yto GalHa Diidensa cKBO3Has,
aXkKypHast, MEXIY TeM KaK HeO0CcKpeObl — CIUIOLLHbIE, MaCc-
cuBHbIE. MOXHO cebe MpeACcTaBUThb, KAKOM YyNOBUILHBIN
BeC MMeeT noaobHoe 3naHue. Ho ecnu Bbl iymaerte, yTo U
JaBJIEHUE €ro Ha MOoYBY HEBOOOPa3MMO BEIMKO, TO OLUM-
OaeTech, — OHO JOBOJILHO YMEpEHHOE U sl Hebockpeba
HeoXUuJaHHO MaJjlo. Bel noiimMeTe, B 4yeM 31ecCh A€0, ECNU
TIPOUTETE CICAYIOLIMIT OTPBIBOK U3 KHUTH aMEPUKAHCKOTO
nucarens bonaa «Iepou TEXHUKU».

OrnuceiBaeTcsl MoceleHUe cTposiiierocs Hebockpeba B
Awmepuke. OnvH U3 MOCETUTEIEN 3a1aeT MacTepy BOIpPOC:

«— Kakoit npeaes BbICOTBI CyLIECTBYET 1S HeGocKpeba?
B KoHUe KOHLOB ¢yHIaMEHT MOXET Bellb He BbLAEPXaTb €ro
Beca!

— Be3yc/I0BHO BLIIEPXKUT, — OTBETHJI MAcTep U CTaJl UCKaTh
HarIsioHBbIA MpyMep. BoiTaulMB U3 KapMaHa MajieHbKMi1 O0T,
OH OTBMHTHUJI raiiKy, U3MEpUJI €€ MOBEPXHOCTDb M HALLEJ, YTO OHA
paBHa okoJio 6 cm2, Toraa OH MOMOXWI raiiky Ha 3eMJl0 U Ha-
CTYIWJI Ha Hee.

— Tak. Tenepb 51 oKa3biBalo Ha IPYHT He MeHbllee AaBJie-
HUE, YeM BeCb HEOOCKpED.

MBI CMOTpEN Ha HEro C HEAOYMEHUEM.

— WMeHHo Tak, — npojosikai oH. — f Beiny 82 Kuyicrpam-
Ma. Harpyska B 82 kusorpaMma Ha 6 KBaapaTHBIX CAHTUMETDPOB.
CKOJIbKO 3TO COCTaBUT Ha OJIMH KBajipaTHbI CAHTUMETP?

— Oxono 13'/, knnorpaMmoB.

— IlpaBunbHo. Y HblO-IOPKCKHME CTPOUTENbHBIE TOPOAC-
KUWE NpaBWia 3anpeuialoT HarpyxaTh (hyHaaMeHTbl GObliie yeM
13!/, xunorpaMMamMu Ha KBaapaTHbIN CAHTUMETP.
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— Ho Benb HeBepoATHO, YTOOLI KBaApaTHbI# CAHTUMETD
TaKoro OOJbLIOro 3AaHWUS NABWJ Ha IPYHT C CWIOi He Oonee
13'/,xunornammos?

-- 3pmaHMe onupaercsi Ha (pyHIAMEHT, pacripelesiOmuii
oO61LIMI BeC Ha OrpOMHYI0 Maccy 6etoHa. [Ton 3naHuem 70 6eToH-
HBIX TUIOLIANOK, KaXaas 10 6 MeTpoB 1vpuHOo0. O0LIMit Xe Bec
coopyxeHus 6yner okoso 120 000 ToHH... Ml Aa1eKO eLIE He 10-
LLTH 10 Tipeaena. BeiuncneHo, yto Ha ¢dyHaamenTe B 3 600 kBax-
paTHBIX METPOB MOXET OLITL MOCTpOEHO 31aHue B 150 aTaxen u
600 MeTpOB BbICOTBI; OHO QyAeT BecUTb 0K0J10 520 000 TOHH».

[llecTucoTMeTpOBOrO HEOOCKpeda, 3aMETUM OT cebsl,
aMepuKaHUBl elle HE TNOCTPOWIU, HO PEKOpH, MNMOCTaB-
JICHHBI 3HamMeHuTOlO OiideneBoit OalHelr BBICOTOIO
300 meTpoB, yxe npes3owu; B Helo-Mopke BeICATCS yxe
JIBa TOTOBBIX HEOOCKpEOa, MOAHUMAIOLIMX CBOIO BEPXYLUKY
BBIIIIE 3TOTO COOPYXEHUsI — oauH Ha 20 MeTpoB, Opyroi
Ha 80 MeTposB'.

B Barone

IToe30 udem co ckopocmero 36 km 6 uac. Haxodscs 6
6azoHe, avt NOONPbLIZHYAU 68EPX U NPodepiucanuce 8 603dyxe
00HY cexyrdy. Onycmumecs AU bl Ha MO Hce MeECMo, OmKyoa
nodnpetenyau, uau nem? Ecau @ dpyeoe mecmo, mo kyoa oHo
baudce — K nepedHeii uau K 3adHeil cmetke azona?

Kax HU cTpaHHO, HO BBl ONYCTUTECH KaK pa3 B TO Xe
caMoe MeCTO, OTKyIa MOMATPBITHYJIM, U BOT MIOYEMY: OTIe-
JIMBLIKCH OT TNOJIa ¥ IePXKach B BO3yXe, Bbl MPOLOJIKAETE

' Ha 2007 . 1-e MecTO B MUpe MO BLICOTE JEPKUT KaHaxcKasl
CN Tower, BbicoTa kKoTopoii 553,33 M. C Hee B SICHYI0 IOroay MOX-
Ho yBuaeTh Huarapckuii Bomonan.

OcTaHkMHCKas Xeyne300eToHHas TeseballiHa B MockBe nmeer
BbICOTY 539 M.
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10 MHEPLUHU ABUTATbCA BNEpea BMECTE C NMOEC3A0M U MNpU-
TOM C TOIO X€ CKOPOCTHIO, ITOJ1 01 BaMH YHOCHTCH BIICpEd,
HO W Bbi MYUTECH C TAKOIO XKC 6bICTp0T0!O, ocTaBasdacCh BCC
BpeMd HaJl TEM MECTOM, C KOTOPOTIO BB HOANPRITHyAH.

Ha napoxozae

Jsoe ueparom @ mau na udyuem napoxode. O0un cmo-
um Ha Kopme, dpyeoii — y noca. Komy mpyonee dobpocums
Ma4 00 napmHepa — CMosueMy Ha KOpme UMY CIOSUEMY Y
Hoca?

W 3nmech, xak B MpenblaylieM ciyyae, OTBET HEQXHU-
JAHHBIA: HU OJUH U3 UTPOKOB HE MMEET BHITOIbI Tepes
JIpyruM: o00UM OIMHAKOBO JIETKO (WJIM OAMHAKOBO TPYI-
HO) J0OpachIBaTh MSY.




OTO KaXeTcs Ha MNepBbIA B3MISAN HenpaBIonomos-
HbIM: Bellb MSi4, OpPOLIEHHBI K HOCY Nnapoxoa, JOJIKEH
JIOTOHSITh CTOSILLIETO TaM MIPOKa, KOTOPbI HEeCETCs BIe-
pel BMECTE C NapOXOA0M; HaIPOTUB, Ms4, OpPOLIEHHBIH K
KOpMe, JIETUT K UTPOKY, KOTOPEIi HECETCA €MY HaBCTPEUYy.
be3ycioBHO TakK; HO Hallo MOMHUTb U TO, YTO K CKOpPO-
CTHU Msi4a, OpOLIEHHOrO OT KOPMBI K HOCY, NMpuUbaBisieTcs
CKOpOCTb Tapoxo0ja, a OT CKOPOCTH Ms4ya, OpOLIEHHO-
ro X KopMe, CKOpoCcTb napoxoaa otHuMaercst. IToatomy
HEBBITOla MIEPBOTO Msiya CMSIFYaeTcsl, a BhIroJa BTOPOIo
TMOHMXAETCs, U 00a MsYya OKa3bIBAlOTCSI B OJMHAKOBBIX
YCJIOBUSIX.

Ecau 661 3TO OBUIO HE TaK, TO CTPEJIOK, CTPEsiio-
LM B BOCTOYHOM HarpaB/ieHUHU, B CTOPOHY BpalEHUSs
3emMau, uMea Obl OTPOMHYIO BHITOAY MEpeld TeM CTpeli-
KOM, KOTOpPBIi TMOCBhUIAeT MyJI0 Ha 3amnal, NPOTUB Bpa-
weHuss 3eman. Ha camoM gene Huyero nmomoOGHOro He
Habmopaercs.

Jopora

Tenera Bmecte ¢ kianpio Becut 500 kr. C Kakoro cuoii
JIOJI)KHA TSIHYTb JIOLIab, YTOOB! IBUTaTh 3Ty TeJiery?

KoHeuHo, HeobxonuMoe ycuiune npexie Bcero 3aBu-
CHUT OT CKOPOCTH TeJIETU: YeM ObICTpee Hallo BE3TH TeJie-
Iy, TeM OOJiblIas CUJIa JOJI)XKHa OBITh K HEil MPUJIOXeHa.
Ho 3To He 3HayuT, yTO camas cnabas TAra AOCTaTOYHa
JIJisl TIDUBENCHUS TeJerdn XOTs Obl B OYEHb MeIJIEHHOE
IBUXXEHHUE.

Bcem M3BECTHO, YTO peOEHOK, KaK Obl IOJITO OH HU TS~
HYJI TSKEJIO Harpy>XXE€HHYIO TeJIery, HE B CUJlaX CIBUHYTh €€
c MecTa. Kakag xxe HauMeHbllas cujia HeoOXoamuma, YToObl
MPUBECTU TEJIETY B IBUXXEHME U TIONAEPXKUBATh 3TO ABU-
XeHue?
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OnwIT NMOKa3bIBaeT, YTO HEOOXOIUMOE YCUIUE 3aBU-
CHT OT BECa TeJIETU M OT COCTOsIHUS foporu. Ha xopouuei
acanbTOBON MOCTOBOI HalIO TAHYTH TEJIETY C CUJION, CO-
CTaBJISIIOLIEH BCEro COTYIO AOJIO BEca TEJIETH; Ha TJIOXOU
Xe OYJBIXKHOII MOCTOBOI CMJa TIrM JOJXHA COCTaBJSTh
OKOJIO OIHOM TpUaLaToii Beca Teseru. [loatomy, eciu Bec
HarpyxeHHoi tenerd 500 Kr, To, YTOOBI €€ BE3TU MO POB-
Hoi1 ac¢aJETOBOM JOpore, 10CTATOYHO YCUJIUS ’

500 x 0,01 = 5 kr;

MEXIY TEM, YTOOBI BE3TH TY XK€ TEJIETY N0 POBHOM OYJIbIK-
HOI MOCTOBOIA, MOTpeOyeTCs cujla NPUMEPHO BTpoe 60J1b-
uie — 15 K D10 3HAYUT, YTO Ha acdanbTOBOIT MOCTOBOIA
OJlHA M Ta XK€ JIOLIab MOXET BE3TH BTPOE OONBLIMIA IPY3,
4yeM Ha OYJBbIXHOIA.

Ewe Gosblie CBE3eT Ta Xe JOLIAlb Ha PebCOBOM
NyT¥ — B 6 pa3 GOJbLINI IPy3, YEM Ha OYJIBIXKHOM MOCTO-
BOM.

Orciona siCHO, Kakoe 00J1b1110€e XO351IICTBEHHOE 3HaYe-
HHUE UMEET UCMPABHOE COCTOSIHUE NOPOT B CTPaHE: XOpo-
uiast opora Jaet 60JblyI0 3KOHOMUIO CHII.

Camoit PKOHOMHOI JOpOroii sIBJsSeTCSl Boja, Jaxe
TOrJa, KOTJa MBI HE MOJIb3YEMCSl €€ TEUCHUEM.

JIBe MOHETBI

Buvt noonanu eeepx Ha odunakogyio evicomy dee MoHe-
Myl — KONee4Hyto U NAMuUKoneeyHyto — U 00H08PEeMEHHO Bbi-
nycmunu ux u3 pyk. Kaxas panvue ydapumes o non? Monemot
nadarom y eac pebpom, neeko paspesas 8030yX, HOIMOMY e20
conpomuenerHuem bl Moxceme npeHetpeys.
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IMpUHATO OAyMaTh, YTO TSXKeJble BELIH MaJaloT ObICT-
pee jierkux (naxe B nmycrote). [ToaTomMy Ha Bonpoc Haruei
3aayy yailie BCEro OTBEYalOT TaK, YTO MATHKOIEeYHas
MOHETa HOOCTHTHET I0jla paHblle KoneeyHoi. OmHako
MOXHO, JaXe U He JeJias ONbITa, M0Ka3aTh, YTO STOT OTBET
HEBEpEH.

HomyctuMm B caMOM JeJe, 4TO TSXeJble BellM mnajaa-
10T OBICTpEe JIETKUX, U TTOCMOTPUM, Kyla Hac 3aBedeT Ta-
Kasi MbIC/Ib. Pa3 nsaTrkoneeyHasi MOHeTa MajaeT ObIcTpee
KOMEeyHoM, TO Kak OyAyT maiarh 3TH MOHETHI, €C/IM UX
BMecTe CKJIeuTh (Hanpumep BockoM)? Bcrnomuure, Kak
Bbl XOJUTE, KOIJa BELETe 3a PYKy CBOEIO MAJIOJIETHETO
OpaTMLIKY: Balla XoAb0a 3aMensgeTCs MeUIEHHBIM IBH-
XeHueM Gpara. TouHO Tak Xe ¥ KorieeyHas MOHeTa OyieT
3aMeJJIATh MalcHUE MSTUKOMEeYHOM, U CKJIEEHHbIE MO-
HETHl JOJIXKHBI MaaaTh MEMJICHHee, YeM MSTUKOIeeYHast
cama o cebe.

Yrto xe mnoay4yaerca? Illectr Komneek mamaior Men-
JICHHEe TSITH, TsKenasi Belllb MeIJIEHHee Jierkoit! A Benb
Hayajii, Mbl C TOTO, YTO TSDKEJble BELIU NMaJaloT ObicTpee
nerkux. [Tpown3soliia nyraHuia, KOTopast HOKa3bIBaeT, YTO
MBI Hayaju ¢ OLUUOOYHOM MBICIIH.

Utak, HeBepHO, OyaTO TSXKeJble Bel[M MagaloT CKO-
pee Jserkux. Heyxenm Xe OHM mnagaloT MemieHHee?
ITocMoTpuM, Kyna 3aBeJieT Hac 3Ta MbICJIb. OnsiTh BOOGpa-
3MM, YTO MbI CKJIeWJIM 00e MOHeThl. Ha 3TOT pa3 koneeu-
Hasl, o-HalueMy ObICTpee majaloiasi, JOJKHa OyleT yxe
HE 3aMelJISITh, a YCKOPATh NaZcHUE NMSITUKONEeYHOM, U 00e
BMECTE MO3TOMY YMaayT ObICTpee, YeM MSATHKOIEeYHast
cama no cebe. Uro xe? Llectp koneek naaaioT ObICTpee
naTH, TSXenas Bellb ObicTpee Jierkoit! OnsaTh nmyraHuia:
Belb Ha4YajJii Mbl C TOTO, YTO TSDKEJbIE RELIU, HA0OOPOT,
NnagaioT MeIJICHHEE. ..
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Bbl BUAKMTE, YTO ONMHAKOBO OLLUMOOYHO CUMTATD TSXKE-
JIble BellY MaJalouMMu ObICTpee WM NaJaloluUMU Mel-
JIeHHee, Hexenu Jerkue. OctaeTcsl TOJIbKO OHa BO3MOX-
HOCTb: U TSIXEJIbIE Y JIETKME BellM NanaoT OAMHAaKOBO. DTO
Y €CTb NMpaBWIbHAS MBICJIb: BCE BeLY NafaloT C OAMHAKO-
BOIi OBICTPOTOI (€CIM BO3AYX HE MELIAET UX. CBOOOAHOMY
MaJeHU1O).

3Ha4YuT, MOHETHI HALLIM YNaAyT Ha MOJl OAHOBPEMEHHO.
Jlerko yoeauThCS B 3TOM, MPOAEJIaB NMPOCTOM OMNBIT; MOJ-
HSIB 00€ MOHETBI Ha OIMHAKOBY1O BbICOTY, BHIDOHUTE UX U3
PYK OJHOBPEMEHHO: BbI YCJIBLILIMTE HE ABa yAapa, a OAUH
CJIUTHBIM 3BYK (WIS OTYETJIMBOCTU OIbITA HEOOXOAMMO,
yTOOBI MOHETHI AZAJIN Ha YTO-HUOYIb TBEPAOE).

M3 cTapuHHBLIX KHUT

PaccyxneHue, 3a KOTOpbIM Bbl ceifyac MpoOCieaniu,
NpUHAIEXUT reHuabhoMy yueHomy XVII Beka lanunero,
TOMY CaMOMY, KOTOPbIii MEePBbIi J0Ka3aJl, YTO Halla 3eMJis
HE CTOUT Ha MecTe, a, MOAOOHO JPYrMM IUIaHETaM, Kpy-
XUTCSL BOKPYT cBoei ocH ¥ Boxpyr Cosinua. [anunei 6uu1
HE TOJIbKO BEJIMKMI acCTPOHOM, HO U BeIMYail it GU3mK,
oTel GU3NYECKON HayKH.,

BeposTHO, BaM MHTEpECHO OyIeT NpoYnTaTh NOMINH-
HBI# OTPBIBOK U3 €10 KHUTH, I1€ OH TOBOPHUT O MaleHUH TeJl
U TA€ MBICJIM, ceiAyac MU3/I0XEHHBIE, YCTAHOBJIECHbI ObIIN
Briepsuie. OTPBIBOK MPEACTABISIET CITIOP MEXIY IBYMS y4e-
HbIMU. OOUH JEPXUTCS CTApMHHOTO B3IJIsia HA MajkeHue
Belleil, B3MJIsga, YCTAHOBJIEHHOIO IPEBHUM MBIC/IUTENIEM
ApucToTteneM; yueHuss ApUCTOTeNs CJIENO NMpUAEpXUBa-
JIUChb BCe YUeHble, XuBLIKMe BO BpeMeHa lanunes. dpyroii
YUYacCTHHUK criopa — caM lanuneit.
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Puc. 7. Tanuneit, ocHoBaTe/ b GU3KUKHU

WTak, packpoeM KHUTY BEJIMKOTO OCHOBaTessd pu3u-
KU B IPOYTEM U3 Hee JBE CTPAHULIBL:

«— ApPHCTOTEJIb YTBEPXKAAET, YTO pa3IMyHbIC Teaa B OLHOI
U TOI1 XK€ cpeae ABUXYTCSA C pa3HOIO0 CKOPOCTBIO M TaK, YTO Fpy3,
GONBLLIMIA B AECATD Pa3, ABUXKETCA BAECATEPO CKOPEE.

— OyeHb COMHEBAIOCh B TOM, YTOOBI ApUCTOTENbL KOTHa-
HUOYIb MPOBEPUJT Ha OMbITE, ACHCTBUTEBHO JIU IBA KaMHs1, U3
KOTOPBIX OJ{HH BAECATEPO TXKeJiee APYroro, €CIu MyCTUTh UX B
OIIHO U TO Xe MTHOBEHUE, Hanpumep ¢ BbicoThl 100 okTeit, —
YTO TaKMe JBa KaMHs MOJIyyaT HACTOJBKO Pa3jIMyHOE ABUXKE-
HUe, YTO MO NPUOBITMY OOJIbLIETO HA MECTO MCHBLLIWIA NpoOiiaeT
quuib 10 nokTeit.
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— IMo BaliuM cji0BaM, MOXHO JyMaThb, YTO Bbl IPOU3BOAWIIU
noxoGHbIC OMBITHI, HHAaUY€ Bbl HE TOBOPUJIM Obl TAKMM 00pa3oM.

— He npou3Bojist TaKMX ONMBITOB, Mbl MOXEM IYTEM OIHOTO
JIIIb KPAaTKOTO PacCyXACHHUS oKa3aTb HEBO3MOXHOCTb TOrO,
4yTOO6BI 6OBLINIT IPY3 IBUTAJICS CKOPEE, HEXXEIU MEHbILIW I, €CIU
OHH COCTOSIT U3 OJHOIO M TOTO X€e BeulecTBa. Eciin y Hac ume-
I0TCS iBa Tea, 001aJalolie pa3HbIMU CKOPOCTSIMU, U €CJIU Mbl
HX COEAMHUM, TO SICHO, YTO ABUXYLUEECS CKOpee MONYyYUT 3a-
MeUICHHUE, a IBUXYlleeca MeaieHHee — ycKopeHue. CoracHbl
BHI € 3TUM?

— DTOT BBIBOJ 1 HAXOXY COBEPLIEHHO MPaBUIbHBIM.

— Ho ecau 310 BepHO M eciu 6bl ObLIO CIpaBeiMBO, UTO
0oJIbIIMI KaMeHb JBUXETCS, HAalIpUMeEp, CO CKOPOCThIO 8 JIOK-
Tel, a MaJblif CO CKOPOCThLIO 4 JIOKTE, TO 06a BMECTE AOJXKHBI
ObLTHN OBbI, €CIU UX COEAUHUTDh, 06/1a1aTh CKOPOCTbIO MEHbLLE,
yeM B 8 nokTeit. Ho Beas 06a KaMHs1 BMeCTe, KOHEUYHO, 6oJblie,
yeM GOJIbILIOI KaMeHb, 00J1aaBLIHi CKOPOCTHIO B 8 jIoKTEl; U,
CcTano ObIThb, BBHIXOAMT, YTO GOJBLIMIA KaMeHb (Mpoucllenini
OT COeIMHEHUs ABYX) OyIeT ABUIraTbCsl MEIJICHHEE, YEM MEHb-
LK, — a 3TO MPOTUBOPEUHUT BalLleMy MPEANON0XEHHIO. Bbl BU-
JUTe, YTO U3 JomyLueHus1, 6yaTo Gosbluee Tesio obianaeT 60b-
LLI€I0 CKOPOCTbIO, YEM MEHbLIIEE, sl BAC MOTY PUBECTU K BbIBOLY,
4TO GoJibliEee TeJI0 ABUXKETCS MEAJIEHHEE, Y4EM MEHbILIEE.

— 51 coBceM cMylLEH, TIOTOMY YTO MHE BCE-TaKH KaxeTcs,
YTO MEHBLUNI KaMEHb, COEAMHEHHbI C 60JIbLINM, YBEJTUUYUBA-
€T ero Bec, a MOTOMY JOJKEH YBEIMUHUTb TaKXKe M €ro CKOpPOCTh
WU, TI0 KpaitHeH Mepe, He yMEHbLIAT €e.

— Bl Brasaere B HOBYIO OLLIMOKY: HEBEpHO, OYATO MEHb-
LK KAMEHb YBEJIMUUBAET BEC GOJIBLLIETO.

— Bot kak? 310 BHIXOAUT 3a IpaHULLI MOETO MOHUMaHUs!

— Bw1 Bce moitMere, eciiu s Bac BBICBOOOXY M3 TOro 3a-
OJy>XAE€HUS, B KOTOPOM Bbl HaxoAMUTEChb. 3aMeTbTE XOPOILO,
YTO B JaHHOM BOTPOCE Hallo pa3/inyaTh, ABUXETCS JIU YXKe TeJI0
WJIA HaxoauTcs B rnokoe. Eciiu Mbl MOJ0XUM KaMeHb Ha OtHY
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YallKy BECOB, TO OT NPMOABKH €llie OJHOr0 KaMHA BEC YBE/U-
YHTCA; Naxe OT NpubaBJeHUS KycKa Nakiu oH Bo3pactaer. Ho
€CJIY Bbl BO3bMETE KaMeHb, CBA3aHHBII C NMaKieii, U JaJUTe EMyY
BO3MOXHOCTb CBOGOAHO NManath ¢ GONBIIOA BHCOTHI, TO, KaK
BBl AyMaeTe, Oy#eT I Makjsi BO BpeMs JIBHXEHUS JaBUTb Ha
KaMEeHb U YCKOPATh €ro JBUXEHHE, WIH Xe KaMeHb OyIeT 3a-
HAEPXUBATbCS B CBOEM JIBUXEHUM, KaK Obl MOAAEPXUBACMBIi
KyckoM makin? Mpl olilyillaeM Tpy3 Ha HallUX Tuleyax, ec/iu
crapaemMcs MellaTh ero ABuxXeHuio. Ho ecnu Mbl cTaHeM aBU-
raTbCs (BHU3) C TAKOIO € CKOPOCTBIO, KaK U Ipy3, JieXall(Hii Ha
Hallleil CMHe, TO KaK MOXET OH JaBUTb U 00peMeHATb Hac? He
COMJIACHBI JIX Bbl, YTO 3TO MOAOGHO TOMY, KaK €C/iH Obl Mbl 3a-
XOTEJIU TIOPa3HUTb KOTbEM KOro-jn60o, KTo OeXXHUT Briepen Hac
C TaKOI0 X€ CKOPOCTbIO, KaK ¥ Mbl? FITaK, Bbl A0JXKHbB! BbIBECTH
3aKJHIOYEHHE, YTQ NPU CBOOOJHOM MaJeHUH MLl KaMeHb He
AaBUT Ha GOABLUION U He YBEJIMYUBAET €ro Beca, KakK 3To ObIBaeT
TIpH NOKoe.

— Hy, a ecnu Obl OoIbLIMIT KaAMEHD MOKOWICSH HAa MEHb-
wem?

— Torna oH JqoyixeH ObUT Obl YBEANYUTH €r0 BEC, €C/IH Obl
cKopocTh ero Onina Gosbuic. Ho MBI yXe Hauuiu, 4To ecau Onl
MEHbIINIA TPY3 Naaajd MelIeHHee, TO YMEHbIUWA Obl CKOPOCTh
6oJbLLIOTO FPY3a; CAeNOBaTe/bHO, COCTaBHAsi Macca JBMIajiach
OBl MeJicHHeEe CBOEi YacTH, YTO NPOTHBOPEYMUT BallleMy JO-
nywieHuto. Mtak, paspeliure npuUHATh, YTO GONbILNE U Majible
Tej1a paBHOTO YAEAbHOIO Beca ABVXKYTCA C OAUHAKOBOIO CKOPO-
CTBIO»,

3aMeyarenbHO, YTO MOAOOHBIE X€ MBICAU 3310JI0
no Tanunes BbICKa3bIBal APEBHEPUMCKHUI MO3T-YYEHBIH
Jlykpeuwuii Kap. '

B cBoeii Gosnbiioi moame «O npupose Belleit» OH yT-
BEPKAaJl, YTO CBOOOAHO Majalouite BeH He MOTYT-IaBUTh
OJIHa Ha APYryio; KpOMe TOTrO, OH SICHO CO3HaBaJI, YTO MpH-
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YyhHAa HEOJUHAKOBOM CKOPOCTH MaAecHUs Pa3UYHbIX Be-
e B BC3OyXe WIHU B XKMAKOCTSIX 3aKJTIOYacTCAd B TOM, YTO
BCIIM MACCHUBHBIC BCTPEYAIOT CO CTOPOHBI oxpyxa}ou_lcﬁ
Cp€abl HCOOMHAKOBOEC COIIPOTUBJICHHUE.

Bot 310 NOYYUTCIbHOC MCCTO NMO3MbI.

Ecau kmo dymaem, 6yomo mena, maxceneiinuue 8ecom,

NPAMO 6 BPOCTAParCMae NYCMOM, RPOHOCACH € Obicmpomoto
8enuKoil,

nadarom ceepxy ra 6osee AeeKue u RPOU3B00IM

SMUM MOAYKH, YMO CNOCOSHB MEOPALE BbI38AMb OBUNCCHUA, —
MO YKAOHSIOMCS 04eHb 0aneKo om éepHoii dopoau.

Kuokoii 600bt euyecmeo, KaK u 6030yx 6ecbMa N€2K0GECHbI,
6 DaBHOM pazmepe naderue men 6cex 3aMeOAUMb He Mozym,

a ycmynaiom ckopee dopozy menam ¢ 601bUUM 6€COM.

Ho nycmoma nuxakomy npedmemy, Huzde, HUOMKYyOQ

He 8 cOCMOSHUU 608Ce 0KA3bIBAMb CONPOMUBNEHb,

maK Kak cemy nodoasamocs GOANCHA YHC RO CAMOll npupode.
Bcaedcmesue 3mozo eewsu, Komopsre pazHAMCS 6¢CoM,

naoante doaxcHb 0OUHAKOBO 8CE 8 HYCMOME HENOOBUNCHOL.

Beepx no ykiony

Mpbl Tak NpUBBIKIY BUAETH Teja, CKAaThIBAIOLIMMUCS C
HaKJIOHHOI IJIOCKOCTH BHMU3, YTO TIpUMeED Tejla, CBOOOJHO
KaTsLIerocs o Heii BBepX, Kaxercss HaM yynoMm. Her Hu-
Yero JIer4e OJHaKO, KaK YCTPOUTh TAKOe MHUMOE YyI0.

Bo3bMuTe 1Ba OIMHAKOBBIX KPYXKa M3 JIETKOro JiepeBa
M HacaJuTe MX Ha BaIMK, KaK KoJjieca Ha OCh (CM. puc. 8).
K Banuky npukpenure KOHel| TOHKOi Ge4eBKH, K JIpyro-
MYy KOHIly KOTOpO¥ npuBg3aH rpy3. Hamotas GeueBky Ha
BajIMK TaK, YTOOLI Ipy3 BIUIOTHYIO NMPUMBIKAJI K BAJIUKY,
IOCTaBLTE KOJIeCa Ha HAKJIOHHYIO JI01IEYKY; OHU CaMU 110~
KaTsTCsl, HO HEe BHU3, a BBEPX 10 YKJIOHY.
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Puc. 8. OTu Koneca MOryT KaTUThCA CaMM BBEpX
T0 YKJIOHY

ITpyuunHa NOHSITHA: IPY3, CTPEMSACH YIaCTh, pa3MaThl-
BaeT O€YEBKY, 3aCTaBJIsIsl TEM CaMbIM BpallaTbCs KoJieca,
KOTOpbI€ U KaTATCS BBepX MO YKIOHY. KoHEeuHO, yKJIOH
JIOJIKEH OBITh HE KPYTOH. 3eCh HET HUKAKOI0 Hapylie-
HUS 3aKOHOB (pU3UKU. BHUMATENBLHO MpOaeibiBasi OMBIT,
Bbl MOXETE 3aMETUTb, YTO XOTS KoJieca MU BKaTbIBAIOTCS
BBEPX, TPY3 BCE Xe B KOHLIEC MYTH HE OKa3bIBAa€TCS BhILIIE,
yeM B Havasie. LIeHTp TsKecTH Bcero npubopurKa NoHu-
3uJICS.

Ham onblT MOXHO OOCTaBUThL M €lI€ 3aHSTHEE.
OO6kueiiTe Kosieca 6ymaroil Tak, YToObI MOJYYUJICS LU~
JIMHIP, CKPHIBAIOLLMI CBOM HEXUTPBII BHYTPEHHUI «Me-
xaHu3M». Terepb, HaMoTaB 6€ueBKY Ha BaJUK, TOMECTU-
T€ LUWJIMHIADP NMOCpelIruHe HAaKJIOHHON JNOCKU U CIIPOCUTE
3puUTeieil: Kyaa NoKaTUTCS LUJIUHIAP — BBEPX WU BHU3?
Bce, pasymeeTcs, cKaxXyT, 4YTO BHU3, M OymyT KpaiiHe
M3YMJIEHBI, KOTJa Ha HX [1a3aXx UWJIMHIAP TNOKaTUTCS
BBEPX.
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Kak B3Becunaun 3emio

IIpexne Bcero HEOOXOAUMO OOBSICHUTD CMbIC/T Bblpa-
>KEeHUST: «B3BECUTh 3eMuI10». Belb eciiv ObI Jaxke ObLIO BO3-
MOXHO B3BaJIMTh 36MHOM 1l1ap Ha KaKue-HUOYAb BeChbl, TO
rIe e Bechl 3TU ycTaHOBUTH? Koraa Mbl TOBOpUM O Bece
KaKoit-HUOyIb BE1lIM, TO B CYLIHOCTH Pe4b UAET O TOM cuiie,
C KaKO¥ Belllb 3Ta IPUTATUBAETCS 3eMJICit UM CTPEMUTCS
nagath K 3emiie, K ee HeHTpy. Ho cama-to Haia 3emiist
He MOXeT Xe naaarh Ha ceOs! [ToaToMy roBoputh 0 Bece
3eMHOTrO 1l1apa 6ecCMBICJIEHHO, TTOKa HE YCTAHOBJIEHO, YTO
HaJ0 MOHUMATh MO/ 3TUMU CJI0BaMM. ,

CMbICI CJI0B «BeC 3eMJIM» MOXET ObITh TOJIbKO TaKOB.
BooGpa3ute, 4To U3 3eMiM BhIpe3aid KyO B METP BbILIK-
Hbl ¥ B3BecuiM. Bec aToro ky6a 3anucanu, a caM Kyb no-
MECTWJIM Ha MpPEXHee MECTO; MOTOM BbIpe3ald COCEAHUI
KyOUYeCcKHUit METP M TOXE B3BeCUJIM. 3alucaB Bec BTOPO-
ro Kyba, ycTaHOBMJIM €r0 Ha CBOE MECTO M BbIpe3au Tpe-
tuii. Eciin nepeOpath Tak ONMH 3a APYTUM Bce KyOuuecKue
METPBI, U3 KOTOPBIX COCTOUT Hallla TJIaHeTa, B3BECUTh MX
MOOAMHOYKE, a 3aTEM BCE MX BeCa CJIOXHUTb, Mbl Y3HaeEM,
CKOJIbKO BECHUT BCE€ BEILECTBO, COCTaBJslOLIEe 3eMHOMN
wap. Kopoue cka3aTb, nocTynas yKasaHHBIM 06pa3oM, Ml
B3BECH/IM ObI 3eMJTIO.

Camo co0ol0 pasyMeeTcsi, YTO Ha JeJie BbINIOJHUTh
TaKy1o paboty Hembicaumo. Eciik Obl MBI Jake MOMIU U3-
PBITb BCIO TOBEPXHOCTh 36MHOTO 111apa, TO 3a0paThcs B €ro
Heapa Mbl He B cuiax. Hurne eltie yenoBeK He BKanbIBajIcs
B 3eMJIIO IN1yOXe 4 KUJIOMETPOB, — a BeJb IO LIEHTpa 3eM-
Horo wapa cBbiiie 6 000 KuaoMeTpoB... 3HAYUT JIK 3TO,
YTO JIIOASIM HaJ0 OTKa3aThCsl OT HaAeX bl Y3HATh BEC CBO-
et nnaHeTsl? CyliecTBYeT, OIHAKO, KOCBEHHBII MyThb AJis
B3BCLUMBAaHHUS 3€MHOTO 11apa. YYeHble MOLUIM TI0 3TOMY
MyTH U JOCTUNIU TIOJIHOTO ycriexa. BOT B UeM cOCTOUT 3TOT
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KOCBEHHBII MyTb. MBI 3HaeM, 4TO BeC BELIM €CTh CWJa, €
KaKo10 3Ta Belllb NpuTAruBaercs 3emiuero. OnuH Kybuyec-
KU CAHTUMETP BOJbI IPUTSTHBAETCS 3EMJICIO C CUJION OfI-
HOT'O rpaMMa (Belb OH BECUT OIiH rpaMM). Ecau Mbt BO3b-
MEM He KYOMYeCKU il CAHTUMETP BOJBI, @ KYOUUECKUIT METP
BOJbI, 3aKJIIOYAIONIU i1 BOBI B MIJULMOH pa3 OoJbliie, TO OH
OyzeT NpUTITUBAThCS B MIWIJIMOH pa3 CUJIkHEE: €ra Bec Oy-
et 1000 000 rpammoB, T.€. ogHa ToHHa. Ho npursxeHue
MEXIY B3BELIUBAEMQIO BEILBIO U 3€MJICIO 3aBHCUT TaKXe
OT KOJIMYECTBA MAaTEPUM B HElt, U eclid ObI Hallla TUIaHeTa
3aKJilouasa B cebe BellecTBa B MUETHMOH pa3 Qosibllie, OOUH
rpaMM Becus Obl Ha makoi 3emae uenyio ToHHy. 1 Hao60-
poT, eciiv Obl 3emiist 3aKJiloyasia B MWUIMOH pa3 MEHbLIE
BELLECTBA, OHa NPUTATUBAIA Obl BCE BELLM BO CTOIBKO XE
pa3 cnabee, ¥ TOFAA OLMH I'paMM BecWJT Obl Ha TakoM Ia-
HETe TOJLKO MIITMOHHYIO JOJII0 TpaMMa. '
KocBeHHblI yTh B3BELLIMBaHMS 3€MJI COCTOSIT B TOM
YTO YY€Hbi€ U3TOTOBWIU KaK Obl KPOLIEYHYIO 3EMJIIO U U3-
MEPUJIU, C KAKOI CUJIOI0 OHA MPUTATHBAET K cede 1 rpaMm
BeulectBa. CrnenaHo 3to Obuio nMpuMmepHo Tak. K omHoilt
YallKe OYeHb YYBCTBUTEIbHBIX U TOYHBIX BECOB MOABELLIN-
BaeTCs IIapMK, U BEChl ypaBHOBEUIMBAIOTCS TUpeit, MoC-
TaBJICHHOM Ha Jpyryio 4yauiky. 3ateM Mo MepBylo Yauiky
noABOAAT 00J1bI1I0i CBUHLIOBBI 11ap, BEC KOTOPOTO TOYHO
usBecTeH. IIpy 9TOM OKa3bIBAETCA, YTO BEChl BBIXOAAT U3
paBHOBecHsi: O0/BLIOI 1Iap MPUTIATUBAET K cebe MajleHb-
KUii 1IapuK, MOABELUICHHBIN K YalllKe BECOB 1 3aCTaBJIsIET
ee onycKarbcs. YToObl CHOBa YPaBHOBECHTD BECHI, HY>XKHO
Ha JIpyryl0 4Yauiky MOJIOXHUTb HeOonbuioi n00aBOYHBIA
IpY3MK. OTOT AOGABOYHBIN TPY3UK U U3MeEpseT Ty CUJLY,
C Kakoil 60/1bp1I0i 1Iap MPUTATUBAET K ceOe MaJleHbKHUIA.
Mbl MOXeM Ternepb cKa3aTh, BO CKOJIBKO pa3 cuJia MpH-
TSOKEHUST 3eMHOro uiapa 0oJplie, YeM CUia TPUTKEHUS
CBUHLOBOrO 1apa. Ho 3To elie He 3HaYMT, YTO BO CTOJIb-
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KO Xe pa3 3eMsi TSXeJlee CBMHLOBOrO 1Iapa: HAalo Mpi
HSITb B PacyeT M TO, YTO NMOABEILUEHHbIH LIAPUK OTCTOUT OT
neHTpa 3eman Ha 6 400 KHJIOMETPOB, a OT LIEHTpa CBUH-
LIOBOrO 1iapa — BCEro TOJbKO Ha HECKOJbKO CAHTUMET-
pOB. Y4eHBIM B TOYHOCTU M3BECTHO, KaK oc/abeBaeT cuiia
B3aMMHOIO IPHUTSKEHUSI C YBEJIMUEHUEM DACCTOSIHUS;
MOTOMY OHU CMOIJIM YYeCTb BJIMSIHUE Pa3IMyUsl paccTo-
SIHUS B HALIEM CJIyyae U OTNpPeeIUThb, BO CKOJLKO HMEHHO
pa3 3eMHOM 1ap 3akiao4acT B cebe 60sbLIe KUI0rpaMMOB
BelllECTBA, YeM CBUHUOBbIN. Kopoye ckazath, OHW MOI/IU
y3HaTh, CKOJIbKO BeCUT 3emiisi. A UMEHHO: Y3HAJIM, YTO
3eMJs BECHUT KPYIJIbIM YHCJIOM LIECTb ThICSIY MUJUIMOHOB
MWUIMOHOB MU/IJTUOHOB TOHH:

6 000 000 000 000 000 000 000 ToHH.

Ecny Gt MBI OTBELIMBAIM TAaKyl0 Maccy Ha Becax M
KaXaylo CEKyHIy KJaJii Ha Yaillky MWUIMOH TOHH, TO
3HaeTe, CKOJbKO BPEMEHU IOJIXHBI OblJIN Obl Mbl 6e3ocTa-
HOBOYHO, ICHb W HOYb, paboTaTh, YTOOBI 3aKOHYUTH Ta-
Koe oTBemiuBaHue? JIBecTy MUUTMOHOB JieT! A Bellb OJUH
MWJUTHOH TOHH BO MHOTO a3 TSKEJIee CaMBIX TSKEJbIX
COOPYXEHMI, BO3BEACHHBIX pyKaMu 4esioBeka. Dilcdenepa
6aurns Becut Beero 9 000 ToHH, a KOpaGAN-UCTIONUHBI —
JIMHKODBI Y IUIaBalOLIYE TTACCAXXUPCKUE ABOPLLI — HE TsI-
xenee 30—S50 Tricay TOHH.

TeMm ynuBuTeSbHee HOKHA HaM Ka3aThCsl HaydyHasd
U300peTaTebHOCTD YesioBeKa, KOTOPbIii cymesl UBMEPUTD
STOT YYAOBUIIHEBINA TPy3, CyMeJl B3BECUTh TY TUIAHETY, Ha
- KOTOPOii OH XUBET.

KoHeyHo, B IeCTBUTEILHOCTH OMBIT ObLT 00CTaB/IEH
HE TaK MpOCTO, Kak Mbl U3006pa3uiu. YToObl caenaTh €ro
CYTb MOHATHEE, HaM IMPULLIOCh YIIPOCTUTD €r0, OTOPOCUB
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Bce noapobHocTu. IIpUTSKEHME CBMHLOBOrO 1iapa Ha-
CTOJIBKO ¢J1abo, 4TO MJIsi ero OOHApYXXeHUS U U3MEPEHUS
noTpeboBaJicsl Le/blii HAOOp OYEHBb TOYHBIX M CJIOXKHBIX
WHCTPYMEHTOB, YCTPOHCTBO KOTOPBIX NPEACTABISICT UHTE-
pec TOJBLKO AJIst TeX, KTO HAMEPEH Y UMEET BO3MOXHOCTh
caM MOBTOPUTH 3TOT OIBIT.

IIpbDKKH BBEpX

IIpviocok ¢ mecma Ha 8bicomy 00H020 Mempa CHUMANCA
8 Ae2Koll amaemuke 0080AbHO XOPOWUM OOCMUNCEHUEM, A
NPBIHCOK HA 8bICOMY NOAYMOPA Mempos8 S6ASACA YHce pe-
Koponwim*. Ho kak caedyem npu amom mepums evicomy
npvixcka?

Kazanoch 661, ecTeCTBEHHEE BCETO OMNpeNesiTh, Ha Ka-
KO€ HauboJibLiee PacCTOSIHUE YIasieTCst OT 3€MJIM HUX-
Hssl TouKa Tesa. EciM Tak oleHMBaTh BEIMUMHY MpbIKKa
BBEPX, TO M3 TpeX MPLIXKOB, U300paXk€HHbIX Ha puc. 9,
CaMblIii BRICOKMI — IMPBbIXKOK uepe3 6apbep (KpaiHss mpa-
Basg ¢urypa). Beab 370 moabeM Ha BEICOTY YyThb HE MOJYTO-
pa MeTpOB, MEXIy TeM KaK Ha BTOPOil purype Mbl BUAUM
MPBIXKOK BCEro Ha BBICOTY KaKUX-HUOYAb 30—40 cM.

MoxeT ObITh, MHON (DU3KYJBTYPHMK TaK U PACLEHUT
3TH npblkKU. Ho eciin BBl Ipea1oxXute OLEHUTb UX PU3U-
KY, OH YIUBHUT Bac 3asiBJIEHUCM, YTO BCE TPH MpbIKKa OJU-
HaKOBbBI M0 3aTpaueHHO MyCKYNbHOI aHepruu. [Touemy?
[ToTomy yTO BO BCex Ciyyasix LIEHTP TSKECTH Tejia MOJHST
Ha OHY M Ty e BbICOTY. LIEHTp TSIXEeCTH YeI0BEYECKOro
T€Jla HaXOAUTCsl TaM, Tlie MOCTaBJI€HO YEPHOE MATHBIILIKO
Ha HaweM pucyHke. M Bbl BUOMTE, YTO TPU MSITHBILIKA
npoiraroux GUryp HaxoAsaTCs Ha OJHOM U TOM Xe YpOB-

* B 1925 r. neHuHrpaackuii ¢puskynstypHuk H. Tamanos noc-
TaBMJI peKOPJ NPbIKKA B BbICOTY ¢ MecTa B 152 cMm.
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HE, HECMOTpPS Ha pa3ainuHOe MOJOXEHHNE Tea NMPbITYHOB.
A 3aTpaurBaeMasi 9HEprust 3aBUCUT TOJIBKO OT TOro, Kak
BBICOKO INMOOAHAT UEHTP TAXECTH TEJ1A.

Puc. 9. Ipbixku yepes 6apbep. YepHoe MATHBILWIKO Ha
durypax 0603HayaeT LIeHTP TAXKECTH YeJOBEUECKOTO Tesla

Ynap

CTaNK1MBaIOTCS JIM MEXIY cOOOI0 IBE JIONAKH, 1Ba TPaM-
BalHBIX BaroHa, ABa KPOKETHBIX UJIM OMJUTMapAHbIX 11apa,
HECYaCTHBIM JIM 3TO C/Iy4Yail WJIK TOJIbKO OYEPENHOM X0 B
urpe, — GU3MK 0003HayaeT TaKoe MPOUCILIECTBUE OAHUM
KOPOTKMM CJIOBOM: yAap. Yiap JJIMTCS MUT, HO €C/IM yAa-
psiloLMecs: MpeaAMETbl, KaK 0ObIYHO M ObIBAET, YIPYTH, TO
B 3TO KpaTKO€ MIHOBEHME YCIIEBAET COBEPIUUTHCS BECbMA
MHoroe. B Hauane ymapa o0a CTOJKHYBIUMXCsI MpeaMeTa
CKUMaAIOT ApyT Apyra B TOM MecCTe, Iie OHUM COMpUKacaloT-
cs. HacTynaer MOMEHT, Koraa B3aMuMHOe cXaThe JOCTUIa-
€T HauOOoJIbllIel CTeleH!; BHYTPEHHEee NMPOTUBOACHCTBHE,
BO3HUKILIEE B OTBET Ha CXaTue, MellaeT JajibHeilllieMy
CXaTUI0, YpaBHOBeLLIMBasi HaAaBAUBawilylo cuiy. B cie-
JYIOUIMIT MOMEHT CHJia MPOTUBOAEICTBUS, CTPEMSICh BOC-
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CTaHOBUTDb (OpPMY Teja, pacTalKWMBaeT NpeaMeTbl B NMpo-
TUBOIOJIOXHBIE CTOPOHBL: Yaps IO IPEIMET NMOTyYaeT
CBOIi ynap o6paTHO. M1 MBI IeiCTBUTENLHO HaOJ04aeM,
YTO €CJIY, Hanpumep, OUIIMapaHbINA LWap yaapseT B ApYy-
roii TaKkoro Xe Beca, HO HEMOABMXXHBINA, TO HaJleTeBIIUIA
1Iap OCTaHaBJIMBaeTCs Ha MeCTe, a 1ap, ObIBLIXIA B [TIOKOE,
OTKAaTLIBAETCSI CO CKOPOCTBIO MEPBOIO Lapa.

OueHb MHTEPECHO CIEAUTH 3a TEM, YTO NMPOUCXOIUT,
KOrJa 1iap HaJieTaeT Ha Lielb COMpPUKACalolMXCs 11apoB,
paccTaB/JICHHbBIX MPSMOM LIEpeHroi. Yaap, MojayYyeHHbIH
KpaliHUM LlIapoM, KaK Obl MPOHOCUTCS Yepe3 Lelb, HO BCE
11apbl OCTAIOTCSI HA CBOMX MECTax, ¥ TOJIbKO KpaiHUA 1uap,
CaMblii JalleKuid OT MECTa yJapa, OTJIETaeT B CTOPOHY: EMY
HeueMy MepenaTh yaap U MojJy4yuTh ero o0paTHo.

DTOT ONBIT MOXHO MPOJESaTh C KPOKETHBIMU 1l1apa-
MM, HO OH XOpOIIO YAaeTCS U C LIallKaMU HJIM C MOHe-
tamMu. Pacnosnoxure mamku B NpsMOi psal — MOXETE U
OYEHb JUIMHHBINA, HO TaK, YTOObI OHU TJIOTHO MPUMBIKAJIX
onHa X apyroit. IlpuaepxaB naabueM KpaiiHIOIO LIALIKY,
yaapsre 1o ee pebpy AepeBsIHHOM JTMHEKOIi: Bbl YBUIUTE,
KaK ¢ 1pyroro KOHUa OTJIeTUT KpaiiHs LlIalliKa, a BCe Npo-
MEXYTOYHbIE COXPaHSIT CBOM MECTAa.

Siino B cTakane

KinoyHbl B LMpKax U3yMJSIIOT MHOTAA MyOJNHUKY TeM,
YTO CACPIrUBAIOT CKaTepThb ¢ HAKPBITOrO CTOJA, — HO, K
o0weMy M3YMJIEHKIO, BCE TapesiKu, CTaKaHbl, OYyTblJ-
KM HEBPEAMMO OCTalOTCS Ha MecTax. 3[AeCh HET HU uyla,
HM 06MaHa, — 3TO JEJi0 JJOBKOCTH, KOTOpasi U30LIPSETCS
NPOAC/IKUTENbHBIM YIIpaKHEHUEM.

Takoro npoBopcTBa BaM KOHEYHO He HoCTH4b. Ho
npoaenath MOJOOHBIM Xe ONbIT B MaJlcHbKOM BUAE OyneT
HETPYAHO.
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[1puroToBbTe Ha CTOJIE CTaKaH, 4O MOJIOBHHBI HaJU-
TBHII BOJIOM, U TTOYTOBYIO KaPTOYKY (€Le JIyyllie MOJOBUHY
ee); nanee, pa3no0ynbTe KOJIEUKO OT Kitouen U aiio, cBa-
peHHoe i 6e30macHOCTU BKpyTyio. Paciionoxurte 3Tu
YeThIpe MpeaMeTa TaK: CTakaH C BOAOI MOKPOITE KapTo-
YKOIi1, Ha Hee MOJIOXKHUTE KObLIO, HA KOTOPOE CTOMMS OIU-
paetcs stiio. MOXHO JIM BBIAEPHYTh KapTOUKY Tak, UTOObI
SIALIO HE MOKATWJIOCh Ha CTO?

Puc. 10. Yaap B pa3anuHbIX OMbITax

Ha nepBbiit B3r1s14 3TO TaK e TPyAHO, KaK BbIAEPHYTh
CKaTepTh, HE YPOHUB pacCTaBJICHHOM Ha Heit mocynsl. Ho
Bbl MpOJEIacTe 3Ty 3aMbICJIOBATYIO BELb, BHILIMOUB Kap-
TOYKY YAaYHbIM HIeJYKOM. OHa NOJIETUT Ha APYroi KOHeL
KOMHAThI, a SIMLO... AHL0 OKa3bIBAETCA HEBPEAUMBIM B
crakaHe ¢ Bogoit! Boma cMsiryaert ynap U oXpaHsieT CKop-
JIyT1y OT MOJIOMKM. )

OOBSICHEHHE 3TOr0 MAJIEHLKOIO 4yda B TOM, YTO
BCJIEACTBUE KPATKOCTH yaapa siiii0 He YCIeBaeT MoJyYuThb
OT BbIIIMOAEMON KapTOYKHM 3aMETHOM CKOPOCTU;, MeEX-
Iy TEM caMa KapTouKa, MoJyuyuBllUasi yaap, yCrieBaeT Bbl-
CKOJB3HYTh. OcTaBIIUCEH O€3 OIMOpHI, AWLO MaJaeT OTBEC-
HO B MOJCTAaBJEHHBII CTaKaH.
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Ecnu onbIT He y@acTcsi BaM Cpa3sy, HanpakKTUKYi-
TeCh B BBIITOJHEHUHU 60Jiee JIETKOTo OMbITa TOTO X€ poja.
ITonoxure Ha nanel, MOYTOBYIO KapTOUKy (J1y4ile — MO-
JIOBUHY €€), a MOBEpX Hee MOHEeTy notsixenee (rnsarax).
Illenykom BbILIMOaETe KApTOUKY M3-MOJ MCHETHI: Oymara
BBICKOJIb3a€T, MOHETA XK€ OCTaeTCsl Ha Majble. XOpOoLIo
YIAeTCs OMBIT, €CAM BMECTO KapTOYKU B3STh XKEJE3HOLO-
POXHBII1 OUJIET.

ITpu M3BECTHOI JIOBKOCTH MOXHO YXUTPUTBLCS TAKXe
BBILIUOUTD HOXOM WA peOPOM JTMHEMKU HUXKHIOIO Lalll-
KY BBICOKOW CTOITKM, He Hapyluas LeJOCTU BCEro COOpy-
XKEHMUSI.

HeoOb1uaiinas noJioMKa

(DOKYCHUKHM BBIMONHSAIOT HEPEAKO KPAaCHBbI OIBIT,
KOTOpPBI KaxXeTcsl HeOObIYalHBIM, XOTS OOBIACHSAETCS
JI0BOJIbHO mpocTo. Ha aBa GymaxkHbIX KOJbLia MOABELLH-
BaeTCsl LLECT, OMUPAIOLLIMIICA HAa HUX KOHLIAMM; CaMHU Xe
KOJIbLia MEPEKUHYTHI: OOHO — Yepe3 Jie3Bue OPUTBEI, ApY-
roe — 4Yepe3 XpynkKylo KypuTesbHylo TpyoKy. POKyCHUK
CO BCEro pazMaxy yaapseT Mo LiecTty nankoit. Y uto xe?
Ilect noMaeTcst, a GyMaxXHbIe KOJbLia M TPYOKa OCTaIOTCSt
HEBpEAUMBIMU!

OObsICHEHME OMbITa — TO X€, YTO U TMpeablayllero.
¥Ynap HacToJibKO ObICTp, IEHCTBHE €ro HACTOJBKO KpPaTKo,
4YTO HU OYMaKHBIE€ KOJIbLIA, HU JaXe KOHUbI yaapsieMOro
1IECTa He YCMNEBalOT MOJYYUTh NepeMelleHus. JIBuxercs
TOJIBKO Ta YacTh LIECTa, KOTOpasi HEMOCPEACTBEHHO MO/ -
BEpIJIach yaapy, 1 WECT OT 3TOro nepenamoiBaercsi. Cekpet
ycnexa, c/leqoBaTeJbHO, B TOM, YTOObI yaap OblL1 OYEHb
OBICTP, OTPBIBUCT. MeaIeHHBIH, BSIIBIMA yaap He Nepeno-
MUT LLIECTa, a pa3opBeT OyMaKHbIE KOJbLA.
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" Puc. 11. JeiictBus 6bicTporo yaapa

A He npeamnonaralo y Bac Takoii JIOBKOCTU, YTOOBI CO-
BETOBATh IpoAesiaTh NMOmoOHbIA (okyc. Bam mpunercs
NMPUMHUPUTBCS € 601€€ CKPOMHBIM BUJOU3MEHEHUEM €TO.

ITonoxwure Ha Kpait HU3KOrO CTOJ1a UM CKaMeHKU 1Ba
KapaHJalla Tak, YTOObI YaCTh X CBOOOAHO BBICTYyMANa, U
Ha 3TU CBOOOJHbBIE KOHUBI MOJIOXUTE XPYNKYIO MaJOUKY.
CunbHbIi M OBICTPBIN yaap pe6poM TMHEHKU M0 cepeiuHe
MajJouKH MepPeOMUT €€, HO KapaHalllM, Ha KOTOpble OHa
onupasach KOHUAMU, OCTAHYTCSl Ha MeCTax.

MHOXeCTBO SIBIEHUIA OOBbIAEHHOW >XM3HU HaxOmsT
cebe 00BbsICHEHUE B 3TOM KpaTKOBPEMEHHOCTH yaapa, T.e.
B TOM, YTO CHJa, Jaxe 3HAaYMUTEIbHAsl, HE MOXET 3aMETHO
CIBUHYTD TEJIO, €CJIU BpeMsI €€ ACMUCTBUS Yepecyyp KpaTKo.
Opex HEBO3MOXXHO PAacKOJIOTh MIaBHBIM, XOTS YU CUJIbHBIM
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JIaBJICHUEM J1aIOHU, HO JIETKO pa3apoOUTh pe3KUM Y1apoM
KyJaKa: B TMOCJeAHEM ciy4yae ylap He ycrneBaeT pacrpo-
CTPaHMTbHCS MO MSICMCTON YacTH Ky/laka, W TOra Msrkue
MYCKY/bl Halli¥, HE YCTyIas Haropy opexa, AeiCTBYIOT Ha
HET0, KaK XXeCTKOE TeO.

ITo Toit e ApUYMHE MyJ/sl NPoOMBAET B OKHE MAJICHb-
Kyl0 KpYIJIYIO IbIPOYKY, a KaMellleK, OPOIIEHHbINA PyKOid,
pa3buBaeT B OCKOAKH Bce cTeks0. Enie 6onee MeaIeHHbIN
TOJTYOK CMOXET IMOBEPHYTH OKOHHYIO paMy B-MET/ISAX; HU
TMyJisl, HU KaMelIeK 9TOTo He CAENaloT.

IIpumep Takoro xe siBACHMS MPEACTaBISIET Nepepe3bi-
BaHMe cTeOJig yaapoM npyrta. Hanupas MeaeHHO IpyToM,
XOTs Ob1 ¢ OONBILION CUJION, BbI He MepepexeTe cTedns, a
TOJIBKO OTKJIOHUTE €r0 B CTOPOHY. YIapuB Xe C pa3maxy,
Bbl MepepexeTe ero HaBepHsIKa, eciu cTebesb He CAuLl-
KoM TosicT. M 31mech, KaK B MpeablayLiMX caydasx, ObICT-
pOTOi IBUXEHHUS MpyTa JOCTUIaeTCs TO, UTO yaap He yc-
reBaeT nepeaaTbes BceMy ¢rebio. OH Kak 661 COCpeaoTo-
YUBaeTCs Ha HEOOJBLLIOM, HEMOCPEACTBEHHO 3aTPOHYTOM
y4yacTKe, KOTOPBIM U MPUHMUMAET Ha ce0s1 BCe MOC/ieACTBUS
yaapa.

BoT HakoHel] euie OOWH OIBIT, CTOJb XK€ MPOCTOH,
CKOJIbKO M noyuyuTebHbli, [TosoxuTe mect (Hanpumep,
OT TOJIOBO# LIETKH) Ha CTBOPKM PacKpBITOil ABEPU, NPU-
BSIXXKMTE K HeMy O€4eBKOIl TSIXebli TPy3 (YeM Taxkesee,
TEM JIydilie), a K Ipy3y Ha Apyroil 6edeBKe — IJIaHKY, 3a
KOTOPY10 YAOOHO ObLI0 OB THHYTH, YXBATUBIUKVICH PYKaMHU.
Kakas GeueBka pa3opreTcs, €ClIM Bbl MOTSHETE OOEMMU
pyKaMu 3a IJIaHKY: BepXHsisa win HUxHssa? OxaseiBaercs,
YTO OT BaC CaMMX 3aBUCHUT YCTPOMUTH TakK, YTOOBI pa3phi-
BajJlach TO BEPXHs, TO HUXHAS OGeyeBka. Eciau notsHere
MeIJIEHHO, OBGOpBETCS BEPXHSS, €C/IM ObICTPO — pBETCS
HUXHSS.
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Puc. 12. Tne oGopreTcs GeueBka: Hal WU
noj KHUraMu?

[TpuynHy [0Aro McKaTh HE MPUAETCS; Bbl 1OCTAaTOY-
HO FIOArOTOBJICHBI, YTOOB! yKa3aTh ee 6e3ownboyHo. I1pu
MEIJIEHHOM HaTsSKeHUM OOphIBacTcs. BepxHsas OeyeBka,
MOTOMY YTO Ha Hee ACHCTBYET He TOJNILKO CHJIa PYKM, IO
TaKXe ¥ BeC Ipy3a; Ha HUXXHIOIO X€ OJeHCTBYET O Ha JIMLLIb
cuna Baiueit pyku. MHoe neno npu GbICTpOM pBIBKE: TPy3
HE YCIIEBAcT 3a OTOT KPAaTKUIl MMI MOJIy4MTb 3aMETHOIO
JBUMXKEHUSI, U, 3HAYMT, BEpXHsa OeuesKa NQuTH He pacTs-
TMBAETCS; BCSA CHJIa HATSDKEHMUST [TPUXOAUTCS Ha HUXKHIO
OeueBKY — OHa M pa3phHiBacTCH, KKE B TOM CJIy4ae, eCiu
TOJILLIE BEPXHEH.

Poraaru

Korma npuxoauTcsi NpUNOAHUMATbL TSXEJbli rpy3,
HaripuMep, OOJIbLUOM BajyH Ha I0Jjie, YacTO MOCTYMaloT
TaK: MOACOBBIBAIOT MPOYHYIO NAJKy OAHMM KOHLOM MOM
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BaJIyH, NMOAKNAAAbIBAIOT O/1M3 3TOro KOHLA HeEOOIbIIOK Ka-
MEHb, MTOJIEHO WU YTO-HUOYAb APYroe 1Jisl OTOPbl U HaJle-
raloT pykoi Ha apyroil KoHeu nanku. Eciu BajqyH cauii-
KOM TSIXeJ1, TO TAKUM CrocoGoM yaaeTcs ero NpunogHsTh
C MecTa.

Takasg npoyHasi mnajika, Moryllas MOBOpayUBaThCs
BOKpPYI' OJIHOM TOYKM, Ha3bIBaeTCS «pblYaroM», a TOUKa,
BOKPYI' KOTOPOI pblyar MoBOPaYMBaETCsl, — €ro «TOYKOMI
onopbl». Hano 3anoMHUTBL TakKXe, YTO pPacCTOSHUE OT
pyKu (BoOOlile OT TOYKH, i€ MPUJIOXKEHa CUjla) 10 TOUKHU
OTIOpBI Ha3bIBACTCS «IJICUOM pbluara»; Tak Xe Ha3bIBaeT-
Csl pacCTOSIHME OT MECTa, IJie Ha pblyar HalmMpaeT KaMeHb,
JIO TOYKH OTIOpPhI. Y KaXI0ro pbryara, CjieqoBaTe/bHO, IBa
rieya. DTU Ha3BaHMS yacTed pbluara HaM HYXXHbBI JUIS
TOT0, UTOOBI ObLNO yOIOOHEE OMUCATD €r0 ACHCTBHUE.

Puc. 13

UcnpiTath paboTy pbluara HETPYAHO: Bbl MOXETE Mpe-
BPATUTD B pblyariio0yio najouky ¥ NpodoBaTh ONMPOKUIbI-
BaTh €10 XOTS Obl CTOMNKY KHUI, TOAUPAasi CBOH pblyar KHU-
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roi xe. [Ipy Takux onbITax Bbl 3aMETUTE, YUTO, UEM JAJIUHHEE
TJ1e40, Ha KOTOPOE Bbl HATIMPAETE PYKOIi, IO CPABHEHMUIO C
JpPYrYM TUJIEYOM, TEM Jierdye MogHATh rpy3. Bel Moxere Ha
pelyare HeOOJIBLIOI CUJIOK0 YPaBHOBECUTD OOJBLLON TPY3
TOJILKO TOrJa, Korna JeidCTByeTe Ha JOCTaTOYHO JJIMHHOE
IJIeYo pelyara, — JJIMHHOE MO CPAaBHEHUIO C APYTUM Ijie-
yoM. KakoBo Xxe I0JIKHO ObITh COOTHOUIEHUE MEXIY Ba-
LIEIO CUJIO0, BEJIMYMHOM rpy3a v IieyaMu pblyara, 4ToObl
cuJia Bauia ypaBHoBellnBaia rpy3? CoOTHOLLEHUE TAKOBO:
Ballla CWJIa JOJIKHa ObITh BO CTOJIBKO pa3 MEHbILIE rpy3a, BO
CKOJIbKO pa3 KOPOTKOe TJIEYO MEHbLLIE JJIMHHOIO.

IMpuseneM npumep. IpelnosoxumM, Hy>XHO MOIHSITD
KaMeHb BecoM 180 Kr; KOpoTKOe MAEYO phlyara paBHO
15 cm, a pmuHHOe — 90 cM. Cuity, ¢ KOTOpO# BbI JOJIKHbI
HanupaTh Ha KOHell pbluara, 0603HayuM OykBoii x. Torna
JOJXKHA CyLUECTBOBAThb MPOTOPLUAL:

x:180=15:90.
Orcrona:
o= 180x15 - 30,
90

3HauuT, Bbl JOJXXHBI HalMpaTh Ha JJIMHHOE TUJIEYO C
cuoro 30 Kr. ‘

Eie mpuMep: BbI B COCTOSSHUM HajleraTb Ha KOHELl
JUTMHHOTO TJIeya pblyara ¢ CHJjI0I0 Tosbko 15 kr. Kakoit Ha-
MOOJIBbLLINI rpy3 MOXeTe Bbl MOAHATD, €CJU JJIMHHOE TUIE-
40 paBHO 64 cM, a KOPOTKOe — 28 cM? .

O06o03HaYMB HEU3BECTHBIN IPy3 yepe3 X, COCTaBJsIEM
MPOMNOPIHIO:

15:x=128:84,
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OTKYyla
~ o Isx84

28

3HaAYUT, Bbl MOXETE TAKUM PLIYAroM MOAHATH He 00Jb-
wie 45 xr.

CxonHbsiM 06pa3oM MOXHO BHIYMCIUTD H JUIMHY TUIeya
pbluara, eciy oHa HeusBecTHa. HanpuMep, cuna B 10 xr
ypaBHOBeUIMBaeT Ha poivare rpy3 B 150 xr. Kakoit anuHb
KOPOTKOE M40 3TOTO pbi¥ara, €Ciu €ro JJUHHOE TIJIEYO
paBHo 105 cm?

O603HaYuB [UTMHY KOPOTKOTO MJjeya GYKBOIO X, CO-
CTaBJisieM NPOTIOPUMIO;

45.

10: 150 =x: 105,
OTKyda
15010
x= =7
105

Koporkoe nieyo paBHO 7 ¢M.

Tot Bua pbruara, KOTOpHI# ObLT pacCMOTPEH, Ha3biBa-
eTCs ppluarcM nepsoro poaa. CyluecTByeT ellie pblyar BTO-
pOTo pojia, ¢ KOTOPBIM Mbl TeNepb MO3HAKOMUMCSI.

[IpennonoXxumM, HYXHO TIOOHATbL OOJbLIOH Opyc
(puc. 14). Ecny oH CIMIIKOM TSKEN JUISl BalllMX CUJ, TO
Bbl 3aCOBbIBacTe 1MOJA OpyC NMPOYHYIO TAJIKY, YIIMpaeTe ee
KOHEL B MOJI U TSIHETE 3a APYroi KoHel BBepX. B taHHOM
cJlyyae Tazika sBJsSIeTCsl pplYaroM; To4Ka ero ofiophl Ha ca-
MOM KOHLIE; Ballla CUJIa AeHCTBYET Ha BTOPOil KOHELl; HO
Tpy3 HalupaeT Ha pblYar He 10 APYTYI0 CTCPOHY OT TOYKHU
OIOPBI, a M0 Ty XE CTOPOHY, Ilie TIPUIOXKeHa Ballla CUJa.
HMHbIMU cioBaMU, IUieYy pbiyara B JaHHOM Ciy4yae: JJIMH-
HO€ — TOJHasg AJMHa pblyara U KOpoTkoe — 4acTh €ro,
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3acyHyTasi nox 6pyc. Touka ¢ OROpbI JIEXKUT HE MEXAY
CHJIaMH, a BHe uX. B 9ToM oTiMuyMe pbluara 2-ro poaa ot
pbluara 1-ro poaa, y KOTOpora rpy3 ¥ CuJia pacriofioXeHbI
10 pa3Hble CTOPOHBI OT TOUYKH OTIOPHI.

Puc. 14. Poiuaru 1-ro u 2-ro poaa: rpy3 v cuia
PAacIIONIOXKEHEI 1O pa3Hble CTOPOHBI OT TOYKH
QIOpHI

HecMoTps Ha 3TO OT/INYKME, COOTHOLUEHHE CUJT U TIIEY
Ha pblyare 2-ro pojia Takoe Xe, KaK Ha pblyare 1-ro poaa:
CWJIa M TPy3 OOPaTHO MPOMOPLMOHAILHBI IIMHAM TUTeY™.
B Hauiem ciyyae, eCau il HEMOCPEACTBEHHOIO TMOAHSA-

* 3nech HeoGXonMMO o6pa1'mb BHUMAHMC Ha CIAEAyIOLIEE. B
9TOM cCllydyac IIWHOI0 IIc4ya Gyne'r pacCcTossHUE OT TOYKH ONOPbI A
10 TOYKH NPHIOKEHHSA CUJIbI C, T.C. TOJIHAA NJIMHA pbhlyara AC.
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THsI ABCPU HYXHO, Hanpumep, 27 Kr, a uinHa riey 18 cM u
162 cM, To cuna x, ¢ KOTOpoit Bbl JOJXKHBI AEHCTBOBATh HA
KOHeLl pbiuara, onpeaessieTcss U3 nponopuuu

x:27=18:162,
OoTKyda
27x18
x= ——=3
162

Bauue ycuine 10o1xHO ObITh HE MeHbLLE 3 KT (HE MEHb-
L€ NOTOMY, UTO CMJIa B 3 KT TOJIbKO YPaBHOBELIMBAET CO-
TIPOTUBJIEHUE ABEPH).

bunerHblii aBTOMAT

Hdns nmpomaxu OWNETOB, HAIOIIMX TPaBO BBIATUM HA
naaTdopMy, MOCTaBAeHbl Ha HEKOTOPBIX BOK3aJiax OUeT-
Hbl€ aBTOMAaThl; Bbl OpocaeTe B Liesb aBromaTa 10-koneey-
HYIO MOHETY — Y U3 IPYroM LM TOTYAC XKE BICKAKUBAET
O6usie. MHorMe 1yMaroT, YTO BHYTPU aBTOMAaTa CJIOXHBIMH
MexaHu3M. Mexay TeM NprUcrocotieHne 31eChb JOBCIbHO
MPOCTOE: HE YTO MHOE, KaK BUIOU3MEHEHNE U3BECTHOTO
YK€ BaM pblyara.

BarnsiHuTe Ha puc. 15, U ceKpeT OMIeTHOro aBToMara
CTaHeT U1l Bac siceH. MoHeTa cKaTbIBaeTCsl Ha KOHELl Pbl-
YaxKKa ¥ CBOMM BeCOM (M yIapOM) 3aCTaBJISIET €TO OIMYCKaTh-
cs. OT 3TOro IPOTUBOIOIOXHBI, 00Jiee KOPOTKM KOHELL
pbluaXkKa NpUINoAHUMAaeTCS, yBJieKasi 3a cO00H MJIaCTUHKY,
3a KOTOpO Ha KOCOM OCHOBaHHMH JIEXUT CTOMNKa OUJIETOB.
[TnacTHKa NOAHUMAETCS] POBHC HACTOJIBKO, YTOOHI Yepe3
00pa30BaBUIYIOCST LWIETOUYKY KaK pa3 MOT NMPOCKOJb3HYTh
oauH O6unetuk. BoT M BCce HEXMTPOE YCTPOMCTBO aBTOMa-
Ta. KoHeuHo, HyXXHO nonoOparth AJIMHY TUIeY pbluara Tak,
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4TOOLI Bec M ynap 10-KoneeyHoi MOHETbI ObLIM HOCTa-
TOUHBI AJIS1 Ha[UTeXalllero MOAHSTUS TUIaCTUHKU. MoHeTa
MEHbLLIEro Beca HE MPOU3BEACT 3TOTO NEHCTBHUS. A KPYKOK
TOTrO0 Xe Beca, HO U3 APYroro Marepuana OyaeT UMETh Belb
ApYyrue pa3Mepbl 1, 3HaYMUT, He NPOMIET Yepe3 MOHETHYIO
1LI€JIOYKY aBTOMarTa.

Puc. 15. YcrpoiicTBo 61ieTHOro aBTomMarta

Bopor u b

Komy He cayyanochk BUeTh, Kak U3 INyOOKHX KOJIOM-
LIEB TOAHMMAIOT NMOJIHbIE BeIpa C TIOMOILbIO «BOPOTa», TIPH
5TOM BpalllaeTcs Bajl, Ha KOTOPbIif HAMaThIBAETCS BEPEBKa:
OHa-TO U BBITATMBAET BEJPO C BOJAOIO.

IToueMy Xe TaKuM CIOCOOOM Jierye BhITACKKBATD TS-
Xenoe BeApo, YeM Mpocto pyKamu? PaccMorpum BopoTt
BHUMarenbHee (puc. 16). Korna mosopaunsaloT Kosieco A
B HanpaBJ€HWUU CTPEJIKM, TO B TOM € HarpaBJIcHUHU
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Puc. 16. Kak paboraet BopoT

noBopauuBaeTcs U BaJ. [Tposenem npsimyro NM yepes ocb
BaJla. DTY NPSMYIO Mbl MOXXEM paccMaTpHUBaTh Kak pblyar,
KOTOpBIi Bpaluaercss Bokpyr Touku 0. Cuna npujioxeHa
B TOuKe M, a monHuMMaeMblil rpy3 — B N (CUJIBI 110 pas-
Hbl€ CTOPOHEBI OT TOYKM OTOpPHI: 3TO pbivar 1-ro pona).
CnenoBartesibHO, CHJa, NpHIOXeHHas B Touke M (T.e. K
KOJieCy), BO CTOJIbKO pa3 MCHbIE€ CHJIbl, TTPUIOXEHHON! B
N (1.e. X Bany), BO CKOJIbKO pa3 ON (paauyc Bajia) MEHbILIE
OM (panuyca kosieca). Ho panuyc Bana Bcerna B HECKOMb-
KO pa3 MeHbLUE paauyca KoJieca; CleloBaTeIbHe, Ha KO-
JIeco TIPUXOAUTCS NIeHCTBOBATh C CHJIOI0 B HECKOJILKO pa3
MEHBIISIO, YEM BeC NMOJHOro Beapa. Otciona sicHa BbIroa
sopota. Ecnu, Hanmpumep, paanyc Koneca 60 cM, a paguyc
Basia 7'/, CM, TO BepO C BOJIOI BECOM 12 KT MOXHO ypaBHO-
BECUTDb CHJIOIO X, KOTOpas OrnpeieNisieTCsl U3 MPONopLUHN:

x:12=7Y,:60,
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OoTKyAa
_12x7)

o0\

CylecTBYIOT BOPOTBbI, NPUCMOCOOTEHHBIC HE IS
MOIHATUS TPY30B, a JUISl BOJIOYEHMS; TAKOK BOPOT Ha3bl-
BaeTcs LUMWIEM, WK KabecTaHOM. 31eCh BaJl — CTOSIUMIA,
a He JIeXauyni, a BMECTO KoJieca MMEIOTCSl JJIMHHBIE 1leC-
Thl — «BOAWIa», KOTOPLIMU BpaiaoT Baa. HetpynHo co-
00pa3nThb, YTO CHUJIA, C KaKOW NMPUXOAUTCS Hanuparbh Ha
KOHELl BOJIMJIa, BO CTOJIbKO pa3 MEHbILUE COMPOTHUBICHHUS
rpysa (ero TpeHus1 00 onopy), BO CKOJIbKO pa3 paauyc Bajia
MeHbII'e ITMHBI BOAMIA.

ITycTb, HanpUMep, HY>)KHO NepeIBUTaTh rpy3, Tpedylo-
umit 6e3 wnuis yewnus B 500 Kr; uMeeTcs LUMNKJb C BaJIoM
panuyca 21 cm M ¢ Boaunamu anuuoio 3'/, m. Torna ycu-
JINE X, KOTOPOE HY>XKHO NMPWIOXUTb K KOHLLY BOAMJI, YTOOBI
TallUTb IPy3, HallieM U3 NPOTIOPLUMU:

x:500=21:350,
OTKyaa
350

30/10TOE NPABUIO MEXAHUKH

Ha Bopore WM Ha LunuJie MOXHO, 3HAYUT, HeOOJIb-
LIOIO0 CHJIOIO NMPUBECTH B ABMXKCHUE 3HAUUTEIILHBIN Ipy3.
Ho cxopocTh 3TOro ABUXEHHS B TaKMX cCiydasx OblBaeT
HEeBe/AMKa, — MEHBIIE, YeM CKOPOCTh, C KaKOIO JBUXETCS
. TIPWIOXEHHAas K BOPOTY cHJa.
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PaccMOTpUM NOC/IeHHI IPUMED CO LUTTHJIEM: IIPU OfI-
HOM IOJIHOM 000pOTe KOHelL LIecTa, I IPUJIOXKEeHa cuia,
OINUCHIBAET MYTh JJIMHOIO

2x 3,14 x 350 =2 200 cm.

TeM BpeMeHeM BaJl cieJlaeT TakXke oAMH 000poT, Ha-
MoTaB Ha cebsl KyCOK BepeBKH, JUIMHOIO

2x3,14x21=130cm.

CnenosateJibHO, Ipy3 NoATsHeTcst Bcero Ha 130 cm.
Cuna npouna 2 200 cM, a rpy3 3a TO Xe BpeMsl — TOJILKO
130 cM, T.e. moutu B 17 pa3 MeHble. Ecnu cpaBHUTE Benn-
yuHy rpy3a (500 Kr) ¢ BEJMUYUHOIO YCUJIUS, TIPUJIaraeMoro
K unwunio (30 xr), To yéeauTech, 4TO MEXIY HUMU CyLIECT-
BYET TAKOC XK€ OTHOLLEHUE:!

500 : 30 = okono 17.

Bel BuanTe, 4yTO NMyTh TPY3a BO CTOJILKO XE pa3 MEHb-
LIe MyTH CUJIBI, BO CKOJIBKO pa3 3Ta CWJia MeHbLIE Ipy3a.
JlpyruMu cJIoBaMH: BO CKOJIBKO pa3 BBIUTPBIBAETCS B CUJIE,
BO CTOJIBKO X€ pa3 TepsETCS B CKOPOCTH. ‘

Puc. 17. O6bsicHeHUe 30J10TOTO NpaBUIa MEXaHUKH

OTO NMPaBUJIO TIPUMEHHUMO HE TOJIbKO K BOPOTY WJIU
LITMWJIIO, HO U K phlYary, ¥ Ko BCSIKO# BOoO1e MallKHE (ero
U3laBHA Ha3bIBAlOT <«30JIOTBIM IIPaBUJIOM MEXaHUKU»).
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PaccMoTpuM, HanpuMep, pblyar, 0 KOTOPOM TOBOPHJIOCH
Ha c. 51. 3mech BBIMIPBIBAETCS B CUJie B 3 pasa, HO 3aTo,
MoKa JUIMHHOE TJ1eYo pbiyara (cM. puc. 17) onucheiBaeT cBO-
MM KOHLIOM GoJibllyio nyry MN, KoHell KOPOTKOro rJiedya
OMMChIBaeT BTpoe MeHbluylo ayry OP. CnenoBaresibHO, U
B TOM cJIy4yae MyTb, MPOXOAUMBIi rPy30M, MEHBILLIE MYTH,
MPOXOAMMOTO B TO Xe BpeMsI CWJIOoI0, B 3 pa3a — BO CTOJIb-
KO Xe pa3, BO CKOJIBKO 3Ta CHJ1a MEHbLLE Ipy3a.

Tenepb BaM CTaHET IOHSITHO, TOYEMY B HEKOTO-
PBIX CJIyyasiX BBIFOJHO ITOJIb30BaThCSl pbluaraMu Hao0o-
pOT: HAeiicTBysa OOJIBLLOI0 CHJIOH Ha KOpPOTKOE IUIeyo,
4yTOObl BUraThb MaJieHbKUIl Ipy3 Ha KOHLE UIMHHOIO
rieva. Kakas Bbiroga Tak moctynath? Beab Mbl Tepsi-
eM 3z1ech B cuiie! KoHeuHo, 3aTO BO CTOJIBKO Xe pa3 Bbl-
urpbiBaeM B cKopoctd. U korna Ham HeoOGxoauMa 60Jib-
11asi CKOpoCTb, Mbl TIpUoOpeTaeM ee 3Toit LeHoi. Takue
pblyard TNpeAcCTaBIsAIOT KOCTM Hawux pyk (puc. 18):

Puc. 18. Hawa pyka — peiuar. Kakoro poga?
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B HUX MYCKYJl NPUKpeEIUieH K KOPOTKOMY Tuleuy phluara
2-r0 poa v NIPUBOIKT B OLICTPOE ABUXEHHE KUCTb PYKH.
B 1aHHOM cilyyae noTeps CWJIbl BO3HArpaXaaeTcs BbIMI-
pBIEM CKOPOCTH. MBI Obiiv OBl KpaiiHe MeTUTEIbHBIMU
CyLIECTBaMM, eClu Obl KOCTH Halllero cKejieTa ObUIM yc-
TPOEHBI KaK phiYarv, BHIMIPHIBAIOLINE B CHJIe M, 3HAYMT,
TEPAIOLINE B CKOPOCTH.

Mamunbsl Apxumena

Yyenue o pbiuare paspaboTaHo OblJIO BIEpBbIC APEB-
HErpeyeCcKMM MaTeMaTHKOM ApXHMEJIOM, XUBLIMM B
Cupakyzax (Cuumwnusi) 3a ABECTH JIET OO Halleil 3pbl.
JlereHbl, B KOTOPBIX, BEPOATHO, KpoeTcst Oosbluasi foJis
WCTHHBI, FOBECTBYIOT O 3aMeyare/IbHbIX MalliMHax, Ko-
TOpbIe ObLAM MPUAYMaHbl KM Ha OCHOBE pbluara. BoT uto
pacckasbiBaeT 00 3TOM ApeBHUI uctopuk Ilnyrapx:

«Mapuen (pUMCKHIT TOJKOBOAel) MNpuUbGaMXaics U To
cywe 1 MopeM. Ha cyuie Boiicko 110 rnox KOMaHAo0 Anmnus,
a caM Maplies Uikl BO TNIaBe LIECTUAECATH Tajep, O NMATH ps-
Jlax BeceJl, CO BCSIKOTO poJia METaTe/IbHbIMU CHapsJaMu U Opy-
XueM. BoceMb cynoB, COeaMHEHHbIX BMECTe, COCTaB/SIIU POX
O0LIMPHOro NMOMOCTa, Ha KOTOPOM BO3BbILLIAJIACH CTEHOOUTHASK
MallinHa., Tak TUIbUT OH K TOpOAY, IXOBEpSIsiCb T'POMagHOCTH U
MOTYLIECTBY NMpucnocobleHnid U €Boeil ciaBe. DTO OJHAKO HE
cMyTusio Apxumena. UTo Bce 3TO 3HAYUIO B CPABHEHHUU C €ro
MaunHamu?

«OpHaxasl ApxuMel Hanmucasl Lapi (CHpaKy3cCKOMY)
TuepoHy, KoTopoMy OH OblJ1 POACTBEHHUK U APYT, YTO JAHHCIO
CHJIOI1 MOXKHO NMOJBUHYTh KAKOM YrOAHO Tpy3. YBIeUeHHbIH Xa-
POM U CUJIOI1 0Ka3aTe/IbCTB, OH NMpubaBui, YTo ecau Gbl Oblia
Jpyrasi 3eMJisl, To, iepeiiis Ha Hee, OH CIBUHYJI ObI C MECTa Hally.
YanusneHHbilt [MepoH nmpocust ApxnMena OCyLLECTBUTE 3ajauy
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Ha MIPaKTHKE Y TI0Ka3aTh MY C/Ty4yaif iepeaABHKEHUSI OTPOMHOTO
rpy3a Majioio Culj1oii. Apxumen BoiOpas OHY U3 LIAPCKUX Taep;
C BEJIMKHUM TPYAOM, paGoTO MHOTHX PYK, TT2DEBEN &€ Ha 3eM-
JII0, MOcaaiui Ha Hee MHOTO Hapo&y W Harpy3ui, Kak OObIYHO.
Cawm xe CCJ1 HAa HCKOTODPOM PaCCTOAHYY; TOTOM oe3 Yyouina ctan
TIOTHXOHBKY JABUIaTh KOHELl MaiuyHbl, COCTOABINEH N3 GAOKOB
U BEPSBOK, U TSIHYTH Tajiepy, KOTopasi Mouuia, He Kadasich, Kak
ecmu OBl MJslIa MO POBHCH ToBepxHoCTH Mops. Llaps, nopa-
KEHHbI BUAEHHBIM U OUSCHUB MOTYLLECTBO HAYKH, IIPUIJIACHII
ApxuMeaa NOCTPOUTh MAIUMHE!, IPUTOAHbBIC AN OCALBI B Cly-
Yyae 1M HanaJeHIid, WX 06OPOHHI.

Puc. 19. MeratenbHoe opyane BpeMeH ApxuMena:
ronesasl banucTa

«B HacTosILUINX OOCTOATENLCTBAX MIPUTOTOB/IEHUS STH TIPH-
LIJIKCh KaK Heab3si 60sice KCTaTh I CUpaKy3leB, KOTOpbie
BMECTE C K3rOTOBJACHHBIMU MaliMHAMU WMEJIU B CBOEI cpeae U
caMoro ux u3obpertarens.

«I1pyn JaBoiiHOM arake PUMIAH CUPaKy3Lbl OHEMEJH, MO-
paxeHHbIe yXacoM. YTo MOJIH OHM MPOTHBONOCTABHTb TAKUM
cusiaM, TakoW MoryuectBeHHOH patn? Ho ApxuMen nyctun B
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Xon cBOM MainHbl, CyxornyTHasi apMHst ObU1a opaXkeHa rpaaom
METaTeIbHBIX CHAPSALOB U TPOMaHBIX KAMHEI, 6pocaeMbIX ¢ Be-
JINKO# CTPEMUTENBHOCTBIO. HUYTO He MOTJIO NMPOTUBOCTOATD UX
yAapy: OHU BCe HU3BEpraju nepel co00l0 U BHOCUIN CMSITEHHE
B psiabl. Uto xacaetcs ¢uiota, TO BAPYT C BLICOThI CTEH OITyCKa-
JIiCh OpeBHA M BCJIEACTBUE CBOETO Beca M MPUAAHHOIM UM CKOPO-
CTH TONWIM cyaa. XKejie3Hble KOITH U KJIOBbI 3aXBaThIBAJIV Cy/a:
TNOABIMAIM UX B BO3LYX HOCOM BBEpX, KOPMOIO BHH3 M TOTOM
norpyxajiu B Boay. MHble cyla NpuBOAWIKCH BO BpallleHUE U,
KpyXach, ITOMNaiajiu Ha MoJBOAHblE KAMHH U YTECHI Y MOTHOXHUS
creH. Bonblias yacth HAXOAUBILMXCS HA cyaax rnorubaia npu
9TOM. EXXeMHHYTHO BMIEIU KaKoe-HUOYIb CYIHO MOAHSATLIM B
Bo31nyxe Hall MopeM. CrpaiiHoe 3penuiie! '

Puc. 20. Taxenast ocagHas 6anyincTa BpeMeH ApxuMeaa

«J1OCTUrHYB CTeH, pUMIIHe BooOpaxanu cebs B Gezonac-
HOCTHU, HO OHM ObLTM non ynapamu. KamHM namanu Ha HUX
CBEPXY, CTEHbI OTOBCIOLY MYCKAIN B HUX KOMNbs. OHM yaaisilch
00paTHO, HO JIETAJIM HOBbIE MeTaTeJIbHbIE CHapsAIbl U Mopaxa-
JIM OTCTYNalomx. MHOro BOMHOB NOru6Jio, CyJa CTaIKUBaJIUCh
Mexay co0010; NMPUYUHHUTD XKe KaKOR-TM0O0 Bpel ocaxaaeMbiM
HeJib34 ObUTO: 6oJIbLIAst YAaCTh MallIMH ApXHMeaa ObUla 3a CTEHa-
MU. HeBunumas pyka 6pocajia ThICSYM 301 B pUMIISIH.
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«Bups Bce 310, Mapiies oTkasajics oT HanaaeHUs W UCXOl
ocalbl peuinI NpeJoCcTaBUTh BPEMEHH.

«TakoBbI ObUIM BeIMYME OyuId ApXuMea, IJiyOuHa ero re-
HUS, HEUCYEPIIAEMOCTh €r0 3HAHU».

Jlomanunas cusia u pabora jomanu

MBI 4acTO CJIBIILIMM BBIPaXEHUE «JIOLIAAUHasK CHUIa» U
NMPUBLIKJIY K HeMy. [ToaToMy Masio KTo oTaaeT ceGe OTYeT B
TOM, 4TO 3TO CTapnﬁHoe HauMMeHOBaHHE COBEPIIEHHO He-
npaBuibHO. «JlomaauHas cuna» — He cuUJia, a MOIIHOCTh
Y TIPUTOM JIaXXe He JiollagruHasi. MolHOCTh — 3To paboTa,
coBepllacmasi JBUraTesieM Kaxaylo ceKyHay. JlowaayHas
CHJIa — MOLIHOCTb IBUTATEJisl, COBEPLIAIOLIErO eXXeCeKYH-
JHO 75 KMJIOrpaMMOMETPOB pabOoThl; 3TO 3HAYHUT, UTO JBH-
raresib B 1 JIOWWAAMHYIO CUTY KaXIyIO CEKYHIY BBITTOJTHSIET
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paboTy, 0OAMHAKOBYIO C paboToi MOAHATHS | KT Ha BHICOTY
75 M (unm 75 Kr Ha BeICOTY 1 M). DTO HUYETO HE TOBOPUT O
cuJie, 3aTpayrBacMOi JBUraTesieM, a JIMILUb 0 paboTe, T.€. O
MPOU3BEACHUU CUJIbl HA MPONIEHHBIN MYyTh.

MoxerT iy Jiolaab CoBeplIaTh NpU paboTe KaXIyio
ceKyHay 75 KujiorpaMMoMeTpoB paboThi? B oTaenbHbIe
CEKYH/Ibl OHA CIOCOOHA Pa3BUTh U OG/BLIYIO MOLLIHOCTD,
HarnpuMep, Mepenpeirupasg yepe3 NpensaTcTeue, Koraa B
TeyeHue 1—2 ceKyHJ MoIHKHMaET rpy3 cBoero Beca (0KO-
J0 300—400 kr) Ha BbIcoTy MeTpa. Ho paboTraTh Tak B Te-
YeHHe LIeJIOro AHA 1 JJIMHHOTO psila JHel, Kak paboTaeT
MeXaHUYECCKUI OBUTaTesib, XUBas JIOLLIaAb HE MOXET.

MOouHOCTD JIOIUAAN AAIEKO HE AOCTUTacT JaXKe U Ofl-
HOM WIOLAAWHOM CUMbI».

OTKyna Xe B TAKOM CJiyyae B3sLJI0Ch Ha3BaHHUE «lollla-
JIViHasl CUJ1a», €C/IM1 HET COOTBETCTBUS C SHEPrUei Jola-
nu? HaszBaHue 3T0 poAausoch ciydyalHO U BOT MPU KaKHUX
00CTOSITENILCTBAX.

Bo BpeMeHa Yarra, 3HaMeHUTOro u3obpeTaTess Ma-
pPOBOi1 MallIVHbBI, XWI B AHIJIUM NMKXBOBAp, MOXEJaBLUIUA
MOCTaBUTh Y ce0s1 MaLIMHY YaTTa [Uisl TPUBEICHHS B AeiC-
TBHUE BOASIHOro Hacoca. [J[o To# rmopel Hacoc padoTaa KOH-
HOM TAroi, U 3aBOAYMK IMOCTABUJI YaTTy YCJIOBUE, YTOOBI
MalliMHa Obl1a HE MeHee MPOU3BOAMUTE/IbHA, YEM JIOLIAIb.
YarT npuHsI 5T0 TpeOOBaHMUE.

XKenast cpapHUTL paboOTy MALUMHBI Y JIOLIAAU, TTHBO-
Bap BEIOpaJT caMylo CUJIBHYIO JIolaab U MpUKa3al paboT-
HUKaM cTerath €¢ He Xajed. IIpu Takux HeHOpMaJIbHBIX
YCJOBUSIX Jlolanh paboTasa CBepX CHUJI M HaKayasa CTOJb-
KO BOMbI, YTO, YYUTHIBasi I1yOMHY, OTKyna Body OpaJiu,
MOUIHOCTb JIOLIaAX Haao OblJI0 OUEeHUTh B 70 Kuyiorpam-
MOMETpPOB.
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Puc. 22. Ixxemc YarT, u3006peTaresib NapoBoi MallMHbI

YaTT 3Hajq 0 XUTPOCTH 3aBOJYMKA, HO 3HAJ TaKXe U
BBICOKYIO MOLIHOCTb CBOEit napoBoit MaluuHbl. [ToaTomy
OH TPUHSAJ TIPEYBeJIMYEHHYIO OLIEHKY MUBOBapa U Aaxe
MOJHs ee 10 75 kunorpaMMoMeTpoB. C Tex Mop U ycra-
HOBWJICSI OOBbIYail CYUTATh MEXaHUUYECKYIO «IOLIAZUHYIO
CUJTy» paBHON 75 KMJIOTpaMMOMETPaM, XOTS MOLIHOCTb
XUBOM JIOLIaaM e/1Ba JOCTUTAET 2/, 3TOM BEJIMYMHBI.

Hckycnee Kosymba

«Xpuctodop Konym6 611 BeTUKUI UENTOBEK, — NMUCAT
ONIMH IUKOJILHUK B CBOEM KJIaCCHOM COUMHEHUU. — OH OT-
KpbI1 AMEpPHKY U NocTaBuJ siiilio». OGa rnoasura Kazaauch
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IOHOMY LLIKOJIBHUKY OAMHAKOBO AOCTOHHBIMU U3YMJICHUS.
Hanpotus, amMmepukaHckuit tomopuct Mapk TBeH He BU-
J€Jl HUYEro YAUBUTEJILHOTO B TOM, YTO KonymM6 OTKpbLI
AMepuKy: «bbu10 Obl YIUBUTENBHO, €CJIU OBl OH HE Hallies
€€ Ha MECTE».

A ocMmenuBaloCh AyMaTh, YTO HE MHOTO CTOUT. U BTO-
poii MOJABMUI BEJIMKOro MoperujaBatesia. Bel 3HaeTe, Kak
Konym6 rnocrasun siituo? Ilonpocty npuaaBui ero K cTo-
JIy, CJIOMUB CKOPJIyny B HUXHe yactu. [1pu aToMm oH, pa-
3yMeeTcs, U3MEeHUJ hopMy sitLia.

A kak nocmasums 5iiyo, He MeHAA e2o gpopmbl?

DTOM 3a1a4¥ OTBAXXHBIA MOPSIK TaK U HE pa3peLim.

Mexay TeM OHa HECpaBHEHHO Jierye, YeM OTKpBI-
THe AMEPUKHU WIM JaXe CaMOro KpOUIEYHOro OCTPOBKa.
Ykaxy BaM aBa crioco06a: OAMH — [JISl BApEHBIX AL, IpY-
roy — JUisl BCSIKUX.

YTo6bl NOCTaBUTH BApEHOE SIALIO, JOCTATOUHO 3aKpy-
XKUTh €ro MajblaMU OAHOW PYKH WIM MEXIY JIAAOHAMU
DYK, KaK Kybapp WM I07a: SIALIO0 3aBEPTUTCS CTOHMS U
OyIeT COXpaHATb CTOSIYEE MOJIOXKEHUE IO TeX Iop, MoKa
BepTuTCS. [locne aByX-Tpex npob OMBIT yAAeTCs1 J0BOJILHO
JIerKo.

ITocTaBUTb yKa3aHHBIM CITOCOGOM SIHLIO ChIPOE HEb3S:
ChIpbIE fiil1a, KaK Bbl, BEPOATHO, YX€ 3aMETUJIU, BEPTATCS
110xo. B aTom cocrout, Mexay npoynm, 6e301MO0YHbIi
crnoco® OTJIMYMUTh, HE JIOMasi CKOPJIYMbl, BapeHOe Sillio
oT cbiporo. Kuakoe coaep>XMMoe CbIporo siila He yBie-
KaeTcs B TaKoe Xe ObICTpoe BpallleHUe, KaK CKOpJymna, u
MOTOMY CJIOBHO TOPMO3UT €ro ABuxeHue. IIpuxomurcs
VCKaTh Apyroi crnoco0 ctaBuTh sitina. Crocob 3ToT cy-
miectByeT. Ao cTaBAT, HapuMep, Ha Kpail ropJibliika
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OYTbUJIKM M Ha HEro NmoMeularoT npobkKy ¢ BOTKHYThIMHK B
Hee ABYMs BWIKaMu. Bcsl aTa «cucTema» (Kak BbIpasui-
cs1 661 (PU3UK) AOBOJIBHO YCTOMYMBA U COXPaHsSIET paB-
HOBECHUE Jaxe MPU OCTOPOXHOM HAKJIOHEHUU OYyTHIIKMU.

Puc. 23

Ho noyeMy xe npoGka u sifiio He nagaiot? ITo Toit xe
MpUYMHE, TTOYEMY He MajaeT KapaHaall, OTBECHO MOCTaB-
JIEHHBI! Ha Majel, eCMy B Hero BOTKHYTh MEPOYMHHBIN
HOX: LICHTP TSXECTH CUCTEMBI JIEXXUT HUXKE TOYKH OTOPHI.
DTO 3HAYUT, YTO Ta TOYKA, K KOTOPO# MPUIIOXKEH BEC «CUC-
TEMbI», PaclOIOXKEeHa HUXE TOro MeCTa, Ha KOTOpOe OHa
onupaercs.

Terepp Bac yXe He yOUBMT, MOYeMy TaK YCTOMYUBO
KayaeTcsl B KOJiblie MTPYLIEYHBbIN Momnyrail ¥ moyeMy He
ONPOKMUABIBAIOTCSI BCEBO3MOXHbBIE «BaHbKH-BCTAaHbKU»
(puc. 24).
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Puc. 24

JIBI:KeHHe mo Kpyry

PackpoiiTe 30HTUK, YIIPUTE €ro KOHLIOM B IMOJI, 3aKpy-
KHUTEe U OpPOCkTe BHYTPb MSAYUK, CKOMKAHHYIO Oymary, Ho-
COBOI#1 IJIATOK — BOOOILE YTO-HUOYb JIETKOE U HEJIOMKOE.
IIpou3soitner HeUTO ISl BaC HEOXHUAAHHOE. 3OHTHUK CJIOB-
HO He MOXeJlaeT MPUHATH MoAapKa: MY WIK OYyMaXHbI|
KOM BBHIITON3YT BBEPX, A0 KPaeB 30HTMKA, a OTTYAA MOJIETAT
Ha HoJ.

[TpuumnHy, KOTOpasi B 3TOM ONbITe BbIOpOCHIA MY,
TPUHATO Ha3bIBaTh «LUEHTPOOEXHON CWION», XOTs mnpa-
BUJIbHEE Ha3bIBaTh ee «MHepLueit». OHa oOHapyXUBaeTcs
BCSIKMIM pa3, KOTAa TeJIO JBUXETCSl MO0 KPYroBOMY IyTH.
9TO0 He YTO MHOE, KaK OJWH U3 CJIy4aeB NPOsBICHUS UHEP-
UMM — CTPEMJICHMS] JBUXYILErocsl MpeaMeTa COXPaHSITh
HamnpaBJieHUe U CKOPOCTb CBOETO JBUXEHMSI.
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Puc. 25

C TakMM MNpOSIBJIEHUEM WHEPLIMM Mbl BCTpevyaeMmcs
ropaso yaiie, 4eM camu nonospeBaeM. CTapuHHoOE Opy-
XHWe U1 METaHMs KaMHeif — mpaiua — paboTraer no Tou
xe npuuuHe. MHepuusi KpyroBoro JBMXXE€HUS pa3phbiBacT
XKEPHOB, KOTJia OH 3aBE€PYEH CJIMLIKOM ObICTPO U HEAOCTa-
TOYHO NMpoYeH. EC/v BbI JIOBKY, OHA TOMOXET BaM BbITION -
HUTb HOKYC CO CTaKaHOM, U3 KOTOPOTO BOJA HE BbUIMBA-
€TCsl, XOTS1 OH OTNPOKUHYT BBEPX JHOM: IJIs1 3TOrO HY>KHO
TOJIbKO OBICTPO B3MaXHYTh CTaKaHOM HaJ, TOJIOBOM, OINU-
caB Kpyr. HepLus Xe MoMOoraeT BeJIOCUNSIAUCTY B LIMPKE
JieNaTh FOJOBOKPYXHUTENbHYIO «4epTOBY MneTiio». OHa Xe
OTAEJISIET CJAMBKMA OT MOJIOKA B TaK Ha3bIBaEMbIX «LIEHT-
pOOEXHBIX» cerapaTopax; OHa U3BJIEKaeT Mell 13 COTOB B
LEHTpoOeXKe U T.1.

Korna tTpamBaiiHblii BATOH OMUCBIBAET KPUBYIO YacTh
MyTHU, HaipuMep, NMpU NMOBOPOTE U3 OAHOW YJIHULBI B ApY-
T'y10, TO MaccaXXupbl HEMOCPEACTBEHHO Ha cebe OulylaloT
CUJy, KOTOpasi MPUXUMAET MX IO HampaB/eHUIO K BHe-
LIHeH cTeHKe BaroHa. IIpu mocraToyHON CKOpOCTU OBU-
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JKE€HUsI BeCb BaroH MOT Obl ObITb OMPOKKHYT, €cay Obl Ha-
PYXHBIi{ pesibC 3aKpyIJIeHHs He Obl1 NPelyCMOTPUTEIBHO
YJI0XXEH BbllI€ BHYTpEHHEro: 6yiarogapsi 3ToOMy BaroH Ha
TOBOPOTE CJIeTKa HAKJIOHSIETCS BHYTPb. OTO 3BYYMT JO-
BOJILHO CTPAHHO: BaroH, MOKOCHBIIMIACS HA0OK, yCTOMYHU-
BEE, YeM CTOSILLUI Nnpsmo!

Puc. 26

A Mexay TeM 3TO TaK, U MaJICHbKUM OTIBIT ITOMOXET
BaM YSCHUTb ceOe, KaK NMpoucxonur aeno. CBepHUTE Kap-
TOHHBIM JIUCT B BUJIE LIMPOKOTO pacTpyba, elue ayyiue, —
BO3bMUTE, €CJIM B JJOME HaiIeTcsi, MUCKY CO CTEHKaMH
takoit popmel, OCOGEHHO NMPUTONUTCSA ISl HALLCH LIeTH
KOHUYECKUH abaxXyp — CTEKJIIHHBIA WU XECTAHOH — OT
9JIEKTPUYECKOM JlaMIibl. BOOpYXUBIIMCH OOHUM M3 3THUX
MpPEAMETOB, MYCTUTE 10 HEMY MOHETY, HEOOJIbLIOI MeTasl
JIMYECKU I KPYKOUeK WJIM KOJIEUKO OT Kitoueit. OHu 6yny'
OMUCHIBATh KPYrU MO AHY IMOCYAbl, 3aMETHO HAKJIOHSSACH
TP 5TOM BHYTpb. IT0 Mepe TOro Kak MOHeTa MM KONeYKO
OynyT 3aMeasITh CBOE IBMXXEHKE, OHU CTaHYT OMMUCHIBATh
BCE€ MEHbLUME KpYru, NMpubanXasch K LEHTPY MOCYIHI.
Ho nerkuM noBoOpoTOM moCYmbl Bl MOXETE 3aCTaBUTh
MOHETY CHOBa KaTUThCA OBICTPEE, ¥ TOTNa OHa yaaisercs
OT LEHTpa, onuckiBasi 66nbliMe Kpyru. Eciau oHa pasro-
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HUTCS OUYE€Hb CUJIbHO, TO MOXET U COBCEM BBIKATUTHCS U3
MOCYIbl.

Hns BenocureAHbIX COCTA3aHUI Ha TaK Ha3bIBAEMOM
«BEJIOAPOME» YCTPauBalOTCs 0COObIE KPYrOBBIE NJOPOXKKH;
Bbl MOXETE BUAETDb, YTO JOPOXKKHU 3TH, OCOOCHHO TaM, Iae
OHM KpYTO 3aBOPayMBaIOT, YCTPOEHHI C 3aMETHBIM YKJIO-
HOM K LeHTpY. Benocumnen KpyXuTcsi MO HUM B CHUJIBHO
HAaKJIOHEHHOM TOJIOXXKEHUH, — KaK MOHETa B Balleil yaul-
Ke, — M HE TOJILKO HE ONPOKMIBIBAETCS, HO, HANIPOTHUB, B -
TaKOM MMEHHO IOJIOXEHUM MpUoOpeTaeT 0COOEHHYIO YC-
TOMYMBOCTD. B 1IMpKax BeJIOCUNEAUCTBI U3YMIISIIOT IyOnu-
Ky TeM, YTO OMMCBIBAIOT KPYTU MO KPYTO HAKJIOHEHHOMY
HacCTUJy; Bbl TTIOHUMAETE TeTNepb, YTO B 3TOM HET HUYETO
HeoObIyaiiHoro. HanpoTus, TpyAHBIM UCKYCCTBOM [UJ151 BE-
Jjocunenucra O6bl10 Obl KPYXHUTLCS TaK [0 POBHOM, rOpH-
30HTAJILHOM TOPOXKE.

I'ne serye Bcero?

3eMHO#t 11ap, Ha KOTOPOM MbI XXHMBEM, Bpallaercs, U
BCJIENCTBUE BpallleHUsI 3eMJIM BCE BEILM Ha €€ TTIOBEpPXHOC-
TH CTAHOBATCSA Jierde. YeM Gvke K 9KBAaTOpPY, TEM 6OJIb-
WK KpYyr yCIeBaloT CAeaaTh Bely 3a 24 yaca, TeM, 3Ha-
YUT, OHU OBICTpEE BPALIAIOTCS U OTTOTrO OOJbLIE TEPSIOT
B Bece. Eciiu Kuj1orpaMMoBYI0 TMpIO IMEPEHECTH C 010ca
‘Ha DKBATOp U 3[1€Ch BHOBb B3BECUTD Ha MPYXUHHBIX Becax,

‘0 OOHapy>XUTCS HeXBaTKa B Bece Ha 5 I. Pa3HuLia HeBenu-
Ka, KOHEYHO, HO YeM TSXeJIee BeLlb, TEM HEXBAaTKa KpYI-
Hee. ITapoBo3, npuexaBumit U3 ApxaHreabcka B Oneccy,
CTaHOBMUTCS 31€Ch jierye Ha 60 Kr-— Bec B3pOC/IOro YenoBe-
Ka. A JIuHeiHblit Kopabab B 20 THIC. TOHH, NPUOLIBLLMI U3
benoro Mops B YepHoe, TepsieT 34ech B BECE HU MaJIO, HU
MHoro — 80 TOHH; 3TO BeC XOpollIero naposo3a!
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Puc. 27

Ortuero tak npoucxoaut? OTTOrO, YTO 3€MHOMH LUIAp,
Bpalliasich, CTPEMUTCS pa3bpccaTb CO CBOEH MOBEPXHOCTH
BCE BELLM, KaK 30HTUK B HallIEM OMNbITE BLIKUABIBACT OPO-
IUEHHBIA B HETO MsIY. 3eMHOM 11ap U CKUHYJ Obl UX, HO
5TOMY MELUAeT TO, YTO OH MPUTSATMBaeT BCe BSLUU K cebe.
Mpbl Ha3BIB2EM 3TO NMPUTSIKEHUE <«TKECTH10». CKUHYTH
Bellk ¢ 3eMaM BpaunleHUE HE MOXET, a YMEHBLIHTh BEC
HX MCXeT. BOoT moyemy Bellly CTaHOBATCS HEMHOTO JieTye
ECJICLCTBHE BpalleHMs 3eMHOro 1iapa.

Ecau 661 3emas Bpamanach GbicTpee...

Yem ObicTpee BpauleHUe, TEM YMEHbIIEHHE Beca
LOJIKHO CTaHOBUTBCS 3aMeTHee. BbIuncieHO, UTO eC/iy Obl
3eMuis Bpalanach He Tak, Kak Tenepb, a B 17 pas GuicTpee,
TO Ha 3KBATOpE BELIM MOTEePsJIM Obl CBOM BEC LIETMKOM:
OHM cTanu Obl HeBecOMBbl. A eciu Obl 3emisl Bpalialach
euie ObicTpee, TO BElIM MOTEepsIM OBl BeCh CBOM BEC HE
TOJILKO Ha 3KBaTope, HO U B CTpaHax U MOPSIX, JIeXKaUIUX
no o6e ero CTOpOHB.I.
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[TonymaiitTe TOJILKO, YTO 3TO 3HAYUT: BELLU TOTEPSIU
ObI cBOIt Bec! Benb 3T0 3HAYUT, YTO HEe OyeT TaKOM BEILM,
KOTOPOI Bbl HE MOIIM Obl IMOAHSATD: MAPOBO3bl, KAMEHHbIE
IJIBIOBI, UCTIOJIMHCKUE TYLUKU, LeJIble BOEHHbIE KOPaOau
CO BCEMU MallMHAMU U OpYAMSMU Bbl MOAHUMAIU Obl —
Kak MepbILIKO. A eC/iu Obl Bbl UX YPOHWJIM — HE OMacHO:
OHM HUKOTO He pa3nassT. He pa3naBsaT noToMy, 4To BOBCE
Y He yrnajau Obl: BeAb OHU HUYero He Becat! OHU napuiu
OBl B BO3yXe TaM, TI€ Bbl BBITYCTWIM UX U3 pYK. Eciiu GBI,
CHUJSl B KOp3MHE BO3MYILIHOTO 1l1apa, Bbl B3AYMalU POHSITh
CBOM BEILUM 3a OOPT, — OHM TaK U OCTAIUCh Obl B BO3/1Yy-
X€. YOUBUTENbHbINA OblT Obl 3T0 MUp! [1pbiraTh BEI MOIJIU
Obl TaK BBICOKO, KaK Y BO CHE HE MNPLITAJIU; BbILLIE CAMbIX
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BLICOKMX COOpYyXeHMil U rop. Ho Tojbko He 3abbiBaiiTe:
MOANPLIFHYTh JIETKO, a Ha3aJ CIpPBITHYTh HEBO3MOXHO.
JIviieHHbIE Beca, Bbl Ha 36MJTIO HE YIIaZIeTe, @ OTTOJIKHYTh-
Cs1 B BO3IyX€ HE OT Yero.

Bynyr u apyrue HeynobcTBa B 3ToM MuUpe. Camu coo0-
pa3uTe, KakHe: Bce BellM — U MaJIble U OOJbIINE, — €CIIU
OHU He MPUKpPEIICHbI, OYAYT NOJHUMAThCS OT MaJieiflero
BETEPKa U HOCUTbCS B Bo3ayxe. Jlioau, )KMBOTHbIE, aBTO-
MOOWIM, TeJeru, Kopabiu — Bce OecriopsIoyHO MeTa-
Jioch OBl B BO3/1yX€, JIOMasl M Kajieya Ipyr apyra... Bot yto
MPOMU30LLIO0 ObI, ecii ObI 3emiIsl Bpalllajlach 3HAYUTEILHO
OwIcTpEe.

Cxkatue 3eMHOro mapa

BpaienueM 3emin o6bscHSETCA ¥ TO, YTO OHA, CTPO-
ro roBops, He MpeAcTaBisieT coOoi 1Iapa, a CIUTOLLEHa
M0 HamnpapBJieHUIO cBoeit ocu. IIpoCToii OMBIT YACHUT HaM,
noyeMy 3eMJis MPUHsIa TaKylo GopMy.

Puc. 29. TToueMy 3eMHOi1 Liap pa3uyT y akeatopa?
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BbIpekbre KpY>KOK U3 TUFOTHOTO U ITPOYHOrO KapToHa,
BEpPLIKOB 5—6 B IMaMeTpe, U 1o 00e CTOPOHBI €ro LIeHTpa
MpocBepauTe Mo apipouke. CKBO3b 3TU ABIPOYKU TMPOTSI-
HUTE OeueBKU. Takoit KpyKOK JIETKO MPUBECTU B ObICTpOE
BpaljaTeJbHOE ABMXEHUE; JJIs1 3TOTO HYXKHO, cJierka Ha-
TSAHYB OeyeBKU, 0OEpHYTb KPY>XOK HECKOJIbKO pa3 U 3a-
TeM, Korjaa 0euyeBKU 3aKpyTSTCS, OTIYCTUTh €ro, CUJIbHO
HaATSIHYB O€YEeBKH: KPYXKOK 3aBEPTUTCS IOBOJIBHO ObICTPO
(puc. 29).

Tennepp MBI MOXEM YCTPOUTH MaJICHbKOE MOAOOHE
3eMHoro iiapa. I[Iposenute Ha BalieM KpyXKe ABa aua-
MeTpa IoA TpsMbIM yriioM. ITo KoHLIaM JUuaMeTpoB BO-
TKHHUTE B KPOMKY KapToHa no urne. Y3 ruiotHoi 6ymaru
MPUTOTOBBLTE NBa KOJIbLIA LIUPUHOM B MaJjiel] ¥ 1MaMeTpOM
4yTh MOOOJIbLLE BaLIEro Kpy>XKa. BcTaBbTe KOJIBLIO OHO B
JIpYroe HaKpecT M CKJICHTe MecTa UX CONPUKOCHOBEHHUS.
ODTO — «MepUAHaHbI» Balllero 36MHOTO Llapa.

Yepes oTBepcTUst B «MoJtOcaX» (MeCTax CXOXIEHMS
«MEPUIMAHOB») MPOMYCTUTE OEYEBKU OT KPYXKKa; caMblii
K€ KPYXKOK NMOMECTHTE Ha MECTE «3KBaTopa», NMPOTKHYB
JIEHTBI OCTPUSIMU MTOJIOK (pHuc. 29). _

CnenaB Bce 3TO, MPUBEAUTE KPYXKOK B ObICTpOE Bpa-
LEHHUE, KaK ObLIO ONMCAHO Bhillle. Bbl yBUAUTE, YTO Halll
MaJICHbKUI «3€MHOM 1Iap» 3aMETHO COXMETCS Y «I10J110-
COB» M pasayercsd y «3KBaTopa». IlomoGHy1o xe ¢opmy
MMeEET ¥ HACTOSIILMI1 3eMHOM 1Lap: BCIEACTBUE BpalLlEeHNsI
OH HEMHOTO B3AYyT Y KBaTOpa.

OnucaHHBII cefiyac ornbIT ynoOHee NoKa3blBaTh, €CJIU
CMAacCTEPUTh ce0€ YNPOLIEHHYIO LIEHTPOOEKHYIO MallMHY,
BpoJIe Toii, KoTopas npeacrasiaeHa Ha puc. 30. Karyuika,
KOTOPYIO Bbl BEPTUTE PYKOIii, OJXKHA UMETb O0NbLINI MO-
NMEepeyHuK, YeM Ta, KOTOpasi BpalLaeT KPYXOK; YeM pas-
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HMHa B IMaMeTtpax 6ojiblie, TeM 00Jblie 060poToB Gyner
Ienath OyMaxKHOe KOJIbLIO, U TEM OIIBIT BHIXOAMT IOKa3a-
TeJIbHEeE.

Puc. 30. CamonesbHas LieHTpoOeXXHas MallMHa

JecsTh BepTyieK

Ha puc. 31—33 Bbl BUAUTE BCEBO3MOXHbIE BEPTYLI-
KM, U3TOTOB/IEHHbIE Ha pa3JIMyHble Jiaabl. OHU NanyT BaM
BO3MOXHOCTb IPONeiaTh psll 3a0aBHBIX U NMOYYUTEIbHBIX
onbIToB. MI3roToBieHue ux He TpebyeT 0co00ro UCKYCCTBA.

1. IlepBy1o BepTYLIKY Bl MOXETE CAE/NAaTh U3 KaTyll-
KHU; cpe3aB U obpaboraB oauH ee 60K (rnepsasi purypka,
puc. 31). OHa Oynet BepTeTbCs HE TOJBKO Ha 3a0CTpPEH-
HOM, HO M Ha TYITOM KOHLIE CBO€I OCH: LIl 3TOrO HYXXHO
3aKpPYTUTH €€, KaK OOBIYHO JesiaeTcs, JepXa OCb MEXIY
MTanbliaMHM, a TOTOM IPOBOPHO YPOHHTb K0JIy Ha TYNoO# Ko-
Hen — oHa 6yAeT Ha HEM BepTeThCsl, 3a0aBHO pacKaylBa-
SICh- B CTOPOHbI.
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Puc. 31

2. IIpaBee 3Toi1 107161 BBl BUAUTE Ha pUcC. 31 BepTYLIKY,
CIEJIAHHYIO M3 PO3ETKH IS 3JIEKTPUYECKOTO BBIKJIIOYATE-
Jisl. DTO BEpTYyLLKa HOMep JBa.

3. Janee Bbl BUIWUTE JOBOJIBHO HEOOKYAHHYIO 10JTy —
TpEeUKUi OpeX, KOTOpPbI BEPTUTCS Ha OCTPOM BBICTYIIE.
Y1006k IpeBpaTUTh MOAXOASIINIA OpeX B 101y, IOCTATOYHO
TOJIbKO 3arHaTh B HEro C MPUTYIUIEHHOTO KOHILIA CIIMYKY,
KOTOPYIO ITOTOM U 3aKpY4MBaTh.

4, CoeobOpa3Has BepTyllKa U300paxkeHa Ha Clenylo-
1IeM pUucyHke (puc. 32): Kpyrias KopoOoykKa, MpOTKHYyTast
3a0CTPEHHOM CITMYKOM UM TydMHKOM. UTOoOBI KOpOOOUKa
NPOYHO AEpXKaach Ha OCH, HE CKOJIb3 BAOJb HEE, HYXKHO
3aJIUTh OTBEPCTHE CYPTyYOM.

5. UHTepecHy1o0 101y U3o0paxaet cienyioas Guryp-
Ka Ha puc. 32. K KkpassM KapTOHHOrO KpyXKa IMpUBS3aHbI
Ha HMTOYKAxX Kpyrjble myropuubl. Korna iona BepTuTCH,
MyroBULIbI OTOPACBIBAIOTCS BIOJIb PAIUYCOB KpYXKa, Ha-
TSATUBasi HUTU.

6. To xe, Ha MHOI MaHep, MTOKa3bIBAET ellie onHa pu-
rypka. B npoGouHblii Kpy>KOK BOTKHYTbI OyJ1aBKU ¢ HAHU-
3aHHBIMHM Ha HUX Pa3HOLBETHBIMU OYCMHKaMH, KOTOpbIE
CcBOOOJHO CKOJIL3AT 1o Oynaske. [1pu BpallieHUH 107161 OY-
CMHKH OTTOHSIIOTCS K rojioBkaM OynaBok. Eciu Bpalaio-
LIAsICS 10J1a XOPOLIO OCBEIIEeHa, TO 0yJaBOYHbIC CTEPXKHU
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CJIMBAIOTCA B CIUIOLIHYIO JIEHTY, KOTOpas OKalMisieTcs
LIBETHBIM KPYIOM M3 CJIMBaIOLIMXCSI OYCUH.

YrtoOnl HOJbLIE JIIOOOBAThCS 3TOM 10JI0M, HY>KHO TyC-
KaTh €€ Ha IIafKoi TapesKe.
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7. lBetHas 1o51a. MU3rotoBuTh ee Gosee XJIOMOTIMUBO,
HO OHa BO3HarpaxmnaeT 3a 3aTpauyeHHbId Tpyad, oOHapy-
XWBasi YAUBUTENbHbIE CBOMCTBA. BBIHBTE JOHBILIKO M3
KpPYIJI0M KOPpOOOUYKH Y IMTPOTKHUTE €ro 3a0CTPEHHbIM KOH-
LIOM HEHYXHOI BCTaBOYKHU, 3aXaB AJiI MTPOYHOCTU MEX-
Iy 1ByMs1 MpoOOYHBIMHU KpY>XKOUKaMmu. Terepb pasnenure
KapTOHHBII Kpy>XOK Ha OJMHAKOBbIE YacTU MPSIMbIMH
JIUHUSIMU, UOYLIMMU OT CEPEAMHBI K KpasiM; MOJy4eHHbIE
JOJIM, — MaTeMaTHK cKa3ajl Obl «CEKTOpbI», — 3aKpachkTe
MOTNEPEMEHHO B XeNTbI U CHHMI LBeTa. YTO Bbl yBUANTE,
Koraa 1o71a 3aBeptutcsi? KpyXok OyneT Ka3atbcsi HE CHHUM
Y HE XEJIThIM, a 3eJieHbIM. CUHUI U XXeNThlil uBeTa, C/vBa-
$iICh B HAlEM IJ1a3Yy, JaayT HOBBIM LIBET — 3€JCHbIM.

Bbl MOXETE NMPOJOIXKUThL BalllA OMbITHI HAJ «CMelle-
HUEM 1IBETOB». 3aroTOBbTE KPYXOK, CEKTOpbl KOTOPOro
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OKpallleHbI TONEPEMEHHO B roJy0oit U OpaHXeBbIi LBETA.
Ha aToT pa3 Kpy>KOK Nnpu BpallleHUU OYIET yKe HE XKEATbIM,
a CBETJIO-Cepblii, TeM OoJiee CBETJIbII, OJIU3KUIA K Oesiomy,
YyeM Yuiile Ballu Kpacku. B ¢usuke takue nBa uBeTa, KO-
TOpbIE TP CMELICHUU JAI0T OeJIbli, Ha3bIBAIOTCS «IOIO0J-
HUTEbHBIMUW». BepTyllika nokasajna HaMm, CJIeI0BaTe/IbHO,
4TO royiyboi ¥ OpaHXeBbIH L[BETa — JOTIOJTHUTEIbHBIE:
Ecnu y Bac nMeeTCsl XOpoLInii HA6Op Kpacok, Bbl MO-
XE€Te TMOMBITATbCSI MOBTOPUTh OMBIT, BIEPBbIE MpOAeSaH-
HbIIl ABECTH C JIMLIKOM JIeT Ha3aJ 3HAMEHUTHIM YYEHBIM
HrloToHOM, @ MIMEHHO: pacKpachTe CEeKTOPbl KpYXKa Bce-
MM LIBETAaMU panyru — B (DUOJIETOBbI, CUHUIA, IroIy0oil,
3€JICHBIN, KeaThliA, OpaHXeBblil, KpaCHBI; IpY BpallleHUHU
BCE CEMb LIBETOB JOJIXKHBI CJIUTHCSI B CEPOBATO-0€eIblif LIBET.
DTOT OMNBIT TOMOXET BaM MOHSTh, YTO KAXIbIi JIy4 Oe10ro
COJIHEYHOTO CBETa CJIaraeTcsl i3 MHOTUX LIBETHBIX JIYYEid.
8. IMuuryuras rona (puc. 33). Yerpoiite 1oy, Kak ceityac
6bLI0 paccKa3aHo, HO TOJIBLKO IMYCTh OCBIO €€ OyAET He 3a0CT-
PEHHBbII 00pe30K BCTABOUKH, 3 OUYMHEHHBIN MSATKMI KapaH-
Jaul. 3acTaBbTe TaKylo 101y BepTEThCS Ha KApTOHHOM JIMCTe,
TNOJIOKEHHOM HEMHOTO HaKJIOHHO. Bpamiasch, 1o1a Gymer
MOCTENEHHO CITyCKaThCS 110 HAKIIOHHOMY KapTOHY, pUCYSI Ka-
paHAaLLoM 3aBUTKU. MIX JIerko cocuuTaTh, a TaK KaK KaKabIi
3aBUTOK 00pasyeTcsl Npy OIHOM 000pOTE 10JIbI, TO, CJCIS 3a
ee BpallieHUEM C YacaMu B pykax®, HeTpyaHo Oyner onpe-
JEJIUTh, CKOJIBKO pa3 000paunBaeTCsl 10J1a KaXAYI0 CEKYHIY.
ITpocTo r/1a30M 3T0r0, KOHEYHO, COCYUTATH HEBO3MOXHO.

* BripoyeM, OTCYMTBIBATb CEKYHIbI MOXHO M 6Ge3 Yacos, OIl-
penensis MX HEMOCPEACTBEHHO YCTHBIM cyeToM. Ho muis atoro Hago
NpeaBapUTENbHO MPUYYUTHCS MPOU3HOCUTD CJI0OBA «pa3», «H JBa»,
« TPU», «H YETHIPE», «M MNATb»... TaK, YTOObI Ha MPOU3HECEHHE
KaXX[I0To CJIOBa YXOAMJIa pOBHO OHa ceKyHaa. He aymaiite, uto 3to
TPYAHOE UCKYCCTBO: YTOOBI €My HaydyUThCsl, TpeOYeTCs BCEro Ka-
KOM-HUOYAb ACCATOK MUHYT YIIpaXXHEHMs, He Goee.
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Puc. 33

9. Jlanee Ha puc. 33, BHU3Y M300paXeH IpYroil BUA
nmuiyei 1oybl. YToObl €€ M3roTOBUTb, HYXHO HOOBITH
CBUHLOBBII KPY>XOK U3 TeX, KOTOpbI€ NMOABELIMBAIOTCS K
KpasiM LLITOpP, YTOOBI OHU HATSTUBAJIUCh. B LIeHTpe KpyKKa
HY>KHO MPOCBEPJIUTH OCTPUEM HOXHMI ABIPOYKY (CBUHEL]
MSITOK Y CBEPJIUTD €r0 JIETKO), a 110 00e CTOPOHBI €€ e1lie 1o
Jbipouke. Yepes cpeIHIOI0 AbIPOYKY KPY>KOK HaZieBaloT Ha
3a0CTPEHHYIO NaJIOUKy, a Yepe3 OHY M3 OOKOBBIX ABIPOYEK
TpOAEBaIOT OTPE30K KOHCKOTO BOJIOCA MJIM WIETHUHKY TakK,
YTOObl OHM BBICOBBIBAJIMCh BHU3 YyTb OOJIbLUE OCH IOJIBL:
B TAKOM TIOJIOXKEHUM BOJIOC 3aKPETUISIIOT 00JJOMKOM CIUY-
KU. TpeThs AbIpOYKa OCTABISICTCS HEUCTIOb30BAHHOM; MBI
MPOCBEPJIUIM €€ IUISI TOTO, YTOOBl CBUHLIOBBIM KPYXOK I10
00€e CTOPOHBI OCH UMEJT COBEPILIEHHO OOWHAKOBLIM BEeC, —
10J1a, HEpaBHOMEPHO HarpyeHHasi, He OyzeT IJIaBHO Bpa-
1IAThCS.

Teneps nuuryiias 10Jia roToBa, HO /i ONBITOB C HEIO
HaM HY>XHO 3aroTOBUTb 3aKOIMUYEHHYIO0 Tapesky. [Tonepxan
OCTOPOXHO MOHBILIKO TapeJKW Haj IUIaMeHEM CBEYKH,
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T10Ka TMOBEPXHOCTb HE MOKPOETCS POBHLIM CJIOEM FYCTOM
KOIOTH, NYCKAEM 10J1y 110 3TON 3aKOMNYEHHOI ITOBEPXHOC-
. FOna 6yneT, Bpallasichb, CKOJIb3UTh MO Heil, a KOHCKUM
BOJIOC TEM BPEMEHEM HaUePTUT, O€JIbIM MO YEPHOMY, 3amy-
TaHHBIM, HO IOBOJILHO KPaCUBBI y30p.

10. BeHLIOM HalIKUX CTapaHUWii IBATCS MOCJIEAHSIS BEP-
TyllKa — lojia-Kapycesib. KpyXok M 0ocCeBOif cTepXKeHb
31€Ch TaRKHE X€, KaK B 3HAKOMOM YK€ HaM LIBETHOH loJie.
B kpyxoK BTbIKaIOT OyJIaBOYKH € (pyrakkaMu, pacriojaras
UX CHMMETPHUYHO OKOJIO OCH, Y PUKJIEUBAIOT KPOLllIeUHble
OyMa’kHble JIOLIAAKHW C BCaAHUKAMU: Kapycenb i yBece-
JIEHHs1 Balllero MJiajlilero Opata WiM CEeCTPEHKU rOTOBa.

IToner Ha pakere

Be3 ¢coMmHeHus, GOABIIMHCTBO U3 BaC BMIEKO, Kak
B3JIETAET 3aXOKeHHas pakeTa. Ho 3HaeTe /i Bbl, MoueMy
ona jetut? OObLIYHO APHUMHY €€ ToJieTa NPeICTaBISIOT
cebe omunoo9Ho. JymatoT, 4To KOTIa B pakeTe 3aXCOKEH I10-
POX M U3 HEE BBITEKAST CTPYS I'OPsSiYUX Ta30B, pakeTa 9Toi
CTpyeil OTTaJIKMBAaeTCS OT OKPYXAlOWIEro BO3ayxa, Kak
pbi0da CTTAIKUBACTCS XBOCTOM OT BOABI. Eciu Obl ObLIO
Tak, TO B MYCTOM MPOCTPaHCTBE pakeTa JIETeTb He MorJja
6r1. Ha caMoM Xe gene npuyrHa IBUXKSHUS 31€Ch COBCEM
Jpyras: pakeTa OTTJIKMBAeTCA He OT HapyKHOTO BO3/yXa,
a MOATalKUBAETCS TEM ra30M, KOTOPbIii 00pa3yeTcs BHYT-
pu Hee. B 5TOM cliyyae MpPOUCXOOMUT TO XKE CaMoe, YTO U
MPU BBLICTPEINE U3 PYXbsi: TOPOXOBBIE ra3bl BbIOPACHIBAIOT
THYJIIO B OIHY CTOPOHY U B TO X€ BpeMsl OTTAJIKUBAIOT PyKbe
B MPOTHBOROAOXHYIO («oTHavya» pyXbs). OKpyxXalounit
BO3/yX TYT He Npu YeM. HanpoTus, OnbIT MoKa3biBaeT, 4YTO
B 6€3BO3QYLLUHOM IMPOCTPAHCTBE, Ill€ paKeTa He UCIBIThbI-
Ba€T COIPOTUBJICHMSA BO3/yXa, a radbl BhITEKAIOT U3 Hee
cBoGonHEE, OHa JIETUT ellie ObIcTpee, YeM B aTMocdepe.
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Puc. 34

Ho ecnu pakera MOXET YCKOpSATbH CBOil IMOJET gaxe
B IyCTOTE, TO 3HAYMT, OHAa MOXET M BOBCE BLUIETETb M3
3eMHOI atMocgepsl U HampaBUTb Oer B TO 0e3BO3ayl-
HO€ IPOCTPAHCTBO, KOTOPOE OKpYXaeT Hally IUlaHery!
DTy MBIC/b TepBbIil BbICKA3aJl COBETCKUN HM300peTarTesib
K.D. LInonkoBckuii. OH MpeIoXWI crnocod myreliec-
TBOBaTh Yepe3 0e3BO3AyLIHOE MPOCTPAHCTBO, OTHENSIO-
uiee 3eMJII0 OT APYrMX HeOECHBIX TeJI, CITOCO0 A0JIETETD 10
JIyHel, 10 naaHeT. BOT B YeM COCTOUT €ro MBIC/Ib.

IMpencraBsre cebe OrpOMHBIX Pa3MEPOB paKeTy C Ka-
fOTOI IJ1s1 MaccaXupoB, HAXOJsSICh B KOTOPO# JIIOAU MOTYT
yIPaBJISATb TOPEHUEM 3apsiia, YCKOPSTh, 3aMeUISITh, 1aXe
BOBCE MpeKkpauiaTh ropeHue. Takas pakeTa MOXeT yBeJIH-
4MBaTh CBOIO CKOPOCTb C IJIABHOI TOCTENEHHOCThIO, Oe-
30MACHOM ISl ee maccaxupoB. TeM He MeHee, KaK MoKa-
3bIBaeT MaTeMaTUUYECKHUIi pacyeT, CKOPOCTb PAKEThI MOXET
OBITH B TeUeHHE HECKOJbKMUX MUHYT JIOBe/ieHa MOoCTeTNeH-
HBIM B3pbIBaHMEM 10 12 KM B CEKyHIy, T.e. UMEHHO JI0 Ta-
KOl CKOPOCTH, C KaKOH MOXET HauyaThCsl CTPaHCTBOBaHME
Mo BCEJICHHOIA.

C 3TOro MoMeHTa JajibHelilee ropeH1ue MOXeT ObITh
NpeKpalleHO, TIOTOMY YTO TPY YKa3aHHON CKOpPOCTM pa-
KeTa M0 MHePLU MU yHeceTcs] B MUPOBOE MpocTpaHcTBo. U
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TONBKO JJIST UBMEHEHUS ee MyTU NnoTpebdyeTcsi CHOBa Iyc-
TUTb B JeJio B3pbiBaHUWe. Kopoue ckaszaTh, Takas pakeTa
€CTb CaMblii MOAXOAAILMI KOpabb AJist OyayLIUX MEXITIa-
HETHBIX MYTEeLeCTBUM.
BoT no kakoMy nyTu noJXKHa MATH MBICb U300peTa-
TéJIel B TOMCKaX BO3MOXHOCTH JIETaTh BbIllie aTMOCOEPHI,
"nocetuth JIyHy, a cO BpeMeHeM M apyrue miaHetsl. M ko
3HaeT, He TIPUAETCS JIM BaM JOXHWTh JO TOH MOpHI, KOrga
BCE 3TO OCYILIECTBUTCS Ha camoM fee... (Kto xenaet rnoa-
poOHee y3HaTh O TaKuX IepesieTax, TOT HalgeT paccKas o
HUX B Moeii KHure «Pakeroit Ha JIyHy».)



InaBa BTopas

HA BOJIE U I10JI BOJIO

ITouemy KMTBI KMBYT B Mope?

3amonro A0 TOro, Kak MOSBWJICS YeJIOBEYECKUI pOl,
XWJIM Ha Cyllle XXUBOTHbBIE TaKUX OOJIBIIMX pa3MepoB, Ka-
KMX HbIHEIIHWE CYXOIyTHbIE XWBOTHBIE HE JOCTUTalOT.
Oco0eHHO KpYIHBI OWIH SI1Lepbl, OOUH U3 HUX — AUTLIO-
JIOK — uMeJt 22 M B JUIMHY, Apyroi (6paxuo3aBp) JOCTUTA
11 M BeicoThl. [IpencraBsre ceGe TakOro UCMoaUHa, Opo-
JISLLEro 10 YIMLaM Balllero ropojia: OH MOT Obl TPOCYHYTD
CBOIO TOJIOBY B OKHO TpeThero araxa! Ilo cpaBHeHMIO C
HUM COBPEMEHHbII adpUKAHCKHUI CJIOH BHICOTOIO 3°/, M
WM Aaxe Xupada, 5 M BbICOThI, — HACTOSIILIME KapJIUKH!

3aTo B OKeaHe B HalllM IHY BOLUTCSI XKUBOTHOE, PSIIOM
C KOTOPBIM IPEBHUE BEJIMKaHbI-XXUBOTHbIE CAMU KaXYyTCsl
Kapaukamu. Dto — kut. Ha puc. 35 Bbl BUauTe KUTa-10Jo0-
caTvKa psaoM co c1oHOM. KUT — MCOMH Mo CpaBHEHUIO
¢ HuM. JInnHa nonocatuka okojio 30 M. B crapele roas
NoKa3bIBaIM NMyOJMKe Yyyuesia U CKEJEThl KUTOB 3a AEHBIH,
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Puc. 35. Kur-nonocatik B 30 pa3 Tsaxenice c/loHA H
ropasno Oonblue J1000ro Ha3eMHOIO XHUBOTHOTO,
Ternepb XUBYLIETO WK JaBHO BEIMEPLLIETO

Kak pelnkuve IUKOBUHKM. IIpo uyueno omHoro kura pac-
CKa3bIBaeTCd B CTapMHHOM PYCCKOM XypHane («CeBepHast
nyena», 1843 r):

«ITopne Anekcanapuiickoro teatpa* B anpene 1843 . Obn
nocTpoeH GajnaraH, B KOTOpoM GbLIO BbICTaBAEHO Ansl obo3pe-
HUA NYOJIMKY Yydesio KUTa JuinHow 29 M. BHyTpu uyuena none-
LIATNCh 24 My3bIKaHTa, a B roJioBe Obljla YCTPOEHa KOMHATA, B
KOTOPOW TTOCETHUTENN MOTJIM TIOKONTHCS HA JHUBAHE»,

CoOTBETCTBEHHO € Pa3MEepOM KWUTHI 007afaloT 4yio-
BUILHBIM BecoM. [Tonanaiorcst KUTH (M3 TaK Ha3bIBAEMbIX
rpennanackux) BecoM B 90 u paxe B 100 1. Takue kuthl
BECSAT CTOJILKO, cKOJNbkO 30 cnoHoB, 40 Hocoporos WAK
200 6biKOB.

* Tenepb bonbuioit apamarnueckuii teatp B Cankr-TlerepGypre.
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XOT# ¥ TOBODAT 3a4aCTYIO: «pbl6a-KUT», HO 3TO COBEp-
1eHHO owunbo4yHo. KHUT Takoe Xe MJieKOonmuTamoulee, Kak
CJIOH WJIM HOCOpOT, a BoBce He puiba. To, yTo y Hero Her
LLIEPCTH, HEeT 3aJHUX HOT, a epeiHe HOr'Y 3aMeHeHBI Jlac-
TaMH, TO, YTO y HEro pblOUi XBOCT, — BCE 3TO JOKa3bIBaCT
TOJILKO, YTO OH XOPOLIO MPUCTIOCOOWIICS K XXU3HU B BOIE.
Kutbl aplat jerkuMu (a He xabpamu, Kak pbiObl), poasT
CBOMX JIETEHBILLIEN XUBBIMU (a He MEUYT UKPY, KaK phIObI),
BBIKAPMJIMBAIOT MX MOJIOKOM U HMEIOT TEIUIyl0 KpPOBb.
CinoBoM, BCe IIaBHbIE X OCOOGEHHOCTH YKa3bIBaIOT Ha TO,
YTO KUTHI ropaszio 6oJibllie CPOAHU CIOHY M HOCOPOTY, YeM
aKyJje Wy 11yKe.

Ho ecnu kut He pbiba, TO MoyeMy XUBET OH B BOIE, a
He xouT mo cyiue? I[ToroMy uTo Ha cyie oH GbLI ObI pas-
JaBjieH COOCTBEHHOIO CBOEI0 HEMMOBEPHOIO TIXECTbIO.
KocTH ¥ MycKyJIbl KUTa He MOTYT BblIepXXaTh BECa CTOTOH-
Horo yynosuila. [Ipyroe geno B Boge. [1nasas B Boge, KUT,
cOOCTBEHHO roBOpSi, He BecUT Huyero. Besakas mnasaio-
1ast Bellb TEPSIET U3 CBOEro Beca CTOJbKO, CKOJILKO caMa
BECHT, OTTOr0 OHAa U HE TOHET. DTO HaIO MOHMMATh TaK,
YTO BOJa BHITAJIKMBAET IJIaBAIOLIYIO Bellb, TIOJIEPXUBAET
ee U TeM Kak Obl yHHuYTOXaeT ee Bec. CKOJIbKO Obl BeCy HU
ObUIO B KUTE, XMBOTHOE LIEJIMKOM YTpauMBaeT ero, Koraa
NJaBaeT B BOJE.

Ho rope kuty, eciu OoH O4yTUTCS BHE BOIbI! A 3TO
CJ1y4aeTcsi ¢ HUM UHOM pa3, HalpuMep, KOra, OXOTACh 32
MEJIKUMU pbiOeIKaMU, KOTOPBIMU OH TMUTAETCs, BeJIMKaH
cagutcs Ha Menb. Hactynaer otinB, Menb oOHaxaercs, 1
KUT OKa3blBaeTcs LENUMKOM Ha cylie. Kazanoch Obl, Kakast
Oena: KUT He pbiGa, OH ABILIUT JIETKUMU — YTO X€ clesia-
€Tcsl eMy Ha cyile? A MCMOJNH Y Yyacy He MOXET IPOXUTh
B TaKOM TOJIOXXEHUU: OH HeMUHyeMo norubaet! Ero ryour
COOCTBEHHas TSIXECTb, KOTOPO# OH He OLLyIlal B BOJE, HO
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KOTOpasi C TOJIHOM CUJIoit cKa3asiach BHe Boabl. [Toxg Hano-
POM OFpPOMHOI1 TYLIHU 3alleMJISIOTCSI TpyOOUKH (COoCyabl),
10 KOTOPLIM T€YeT KPOBb; AbIXaTeJIbHBIE JBYKEHUS Mpe-
KpalllaloTcsl, MyCKyJlaM HE MOJ CWIYy PacLlIMPUTh TaKylo
TSKEJIYIO TpyIdb — U BeJiMyaiilliee XXMBOTHOE MUpa CTaHO-
BUTCSI XXEPTBOM CBOEro OrpOMHOTrO pocTa M Beca. Ternepb
Bbl MOHMMAETe, MOYEMY KUTBI MOTYT XXUTb TOJILKO B MOpE
Y M0YeMy Ha Cyllie BeJIMKaHbl TAKUX OTPOMHBIX pa3MepOB
Y Beca CyllecTBOBaTh HE MOTYT.

Yro Takoe «BOIOM3MELICHHE» ?

Yacmo 66l cavluume: «kopabnb 6 cmonbko-mo MoHH 60-
dousmewenus». Kax nonumamo maxoe gvipaxcerue?

«BonmousmeunieHuem» kKopabyisi HasbiBaeTcsi BeC TOM
BOJIbI, KOTOPYIO OH BBITECHSIET CBOEIO MOTPYXEHHOIO yac-
Tb10. KOpa6sib B 6 THIC. T BOMOU3MEILIEHUST BLITECHSET, JIe-
pXach Ha Bofie, 6 ThIC. T BOJBI.

[ToueMy ogHaKO HYXHO 3HaTh, CKOJIBKO BOJBI BBI-
tecHsieT cyaHo? [ToToMy 4TO 3Hast 3T0, MOXHO CyOUTb 00
obbeMe Kopabiisi U ero Bece BMecTe ¢ rpy3oM. I1o 3akoHy
TJIaBaHUs, KaXaas Belllb, IepXKallascs Ha BoJie, BHITECHS -
€T CBOE TMOrpy>KeHHON YaCTbIO CTOJNIBLKO BOJIbI, CKOJILKO
BECUT Bcs 9Ta Belb. Kopabiib B 6 ThIC. T BOLOU3MELLIEHUS
BECUT (TIOTPYKEHHBII 10 «BaTepJIMHUU», T.€. IO OTpeJe-
JIEHHOIt METKH Ha 60pTY) POBHO 6 ThIC. T. A KPOME TOr0 pa3
U3BECTHO, YTO MOABOAHAS YaCTh Cy[Ha BBITECHSET 6 ThIC. T
BOIBI, TO JIETKO COOOpa3uTh, KAaKOB 00OBEM 3TOM YacTH:
6 Teic. M*> — Beab 1 KyGOMeTp BOIABI BECUT OIHY TOHHY'.

! Ha MoMeHT 1-ro u3naHusi KHUIM caMoe GONbLIoe BOAOU3-
meuleHne umen dparuysckuii napoxoa «Hopmanaus» (1932 r) -
210 ThiC. M3,
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OT TOHH <«BOJOM3MELICHUS» CJIeAyeT OTIMYATh TaK
Ha3bIBa€MbI€ «PETrMCTPOBBIE» TOHHBI. PerucrpoBast TOH-
Ha — Mepa o0BeMa, a He Beca; 310 100 Ky0. ¢yros, win
2,8 m3. Kopab:1b B 6 THIC. perMCTPOBBIX TOHH UMEET MOYTH
BTpO€ GONbIINIT 00BEM, YeM KOPadJib B 6 ThIC. T BOLOU3ME-
LIEHMA.

Hanono0ue noaBoaHoi JIOAKH

XKenasi ybenuThcs, CBeXO JIM SO, XO3(HKa MCIIbI-
TBHIBAeT €r0 HEPEIKO TaKUM 00pa3oM: eCiiv AN TOHET B
BOJIE — OHO CBEXO, €CJIM BCIUILIBAET — OHO HETOLHO s
ennl. @U3NK BHIBOAUT U3 3TOr0 HAOJIOAEHUS TO, YTO CBe-
Xee o BecuT OoJsblie, YeM TaKoi Xe 00beM UMCTOM
BoAbl. [OBOPIO «4MCTOM» MOTOMY, UTO HEUMUCTasl BOA, Ha-
NpUMeEp coJieBasi, BECUT GoJiblIIe.

MoOXHO OJIHaKO NMPUTOTOBUThH TaKOil I'yCTON pacTBOp
COJIY B BOJE, YTO s1iiLio OyAeT Jierye BHITECHIEMOro UM pac-
coja. A

Torna camoe cBexee siiio 6yaeT B Takoil BO1E BCILJIbI-
BaTb. Bbl MOTJIM ObI CHIFPAaTh KOBAPHYIO IHYTKY C XO3SIHKOH,
UCIIYTaB €€ TeM, YTO BCS KYIUIEHHas €10 MapTUsl ML HEXO-
polla: siiilia BCIUILIBAIOT B Bofie (pa3yMeeTcst, Bbl CKPOETe,
YTO BOJA Y Bac B3siTa COJIeHas).

BripoueM, onbITHBIE XO3HKHU XOPOILIO 3HAIOT MPO 3TO
CBOICTBO paccojia ¥ IMONb3YIOTCA UM NP 3aCOJIKE Oryp-
1oB. JIyis MaJIocOJIbHBIX OrYpLIOB TpeOyeTcs ciadbiiit pac-
COJl — M XO3s1MKa MPHUIOTOBJISAIET TaKOW, B KOTOPOM SIiLIO
ToHeT. Koraa xe el HyxeH 0oJjiee Kpenkuii paccosi, oHa
pacmnycKaeT CTOJIbKO COJIM B BOAE, YTOObI CBeXee S0 B
HEM BCIUIBIBAJIO.

Bbl Jlerko MoxeTe 3acCTaBUTh SIMLIO HE TOHYTh, He
BCIUIBIBaTh, a CJIOBHO BUCETb BHYTPU XHMIKOCTU. Takoe
COCTOAHHUE TeJla B XUAKOCTU (PU3UKM Ha3bIBAIOT «B3BeE-
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[EeHHbIM». JIJi1 3TOro BaM HY>KHO NMPUTOTOBUTb PacTBOP
COJIY TAKOM KPEMOCTH, YTOOBI MOTPY>XKEHHOE B HETO 41110
BBLITECHSIJIO POBHO CTOJIbKO TPaMMOB paccojia, CKOJib-
KO OHO caMo BecUT. ITonyyuts mogoOHBIN pacTBOp BaM
yIACTCS NOC/ie HECKONBKUX NMPO0:-€CIIN ANLIO BCIUIBLIBAET,
TMOI0JIbETE HEMHOIO YUCTOM BOJIBI; €CJIM X€ SIALI0 TOHET,
Tipu6GaBUTE HEMHOro Kperkoro paccojna. IIpu Hekorto-
POM TeprneHUHU Bbl HAKOHEL| IPUTOTOBUTE paccol, B KO-
TOPOM NOTPYKCHHOE 1110 HE BCIUJIBIBAET, HO U HE TOHET,
a OCTaeTcs B TOM MecTe MO XUIKOCTbIO, Kyla BbI €ro
NOMECTUIH.

JI7is1 TOro e omnbITa MOXXHO BOCIIOJIb30BaThCst U Kap-
To(eJIMHOI; OHa TOXKE TOHET B MPECHOM BOJE U BCIUIbIBA-
€T B I'YCTOCOJICHOI1; JIErKO M03TOMY IIPUTOTOBUTH Paccoll,
B KOTOPOM KapTollKa He OyaeT HM TOHYTb, HU BCIUIbI-
BaThb.

Puc. 36. ToaBogHas JnomKa HOEpXUTCA MMOA BOOOM
IO TOM Xe NPUYMHE, N0 KAKOH HE TOHET W HE BCTUIbIBAET
SAMLIO B TYCTOM paccosie
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B nogoGHOM COCTOSIHUM HAXOASITCS MOABOAHBIE JIOJ-
KU — JUIMHHBIE curapooOpa3Hbie cyna, MOryuide IBU-
ratbCs ¥ MaHEBPUPOBATb, HAXOIACh HUXE YPOBHS BOIBI.
Ceituac Takue cyaa CTPOSITCA UCKITIOUUTEBHO AJIsSi BOSH-
HBIX Liesiell! ¥ JOCTUTalOT, HECMOTPS Ha CBOE, CKPOMHOE
Ha3BaHMe («wIOAKa»), BHYILIMUTEIbHBIX pa3MepoB — 100 u
0oJiee METPOB IJIUHHBI,

IToaBoaHas soaka He BCeraa TuiaBaeT Moj BOIOIA: BO
BpeMsI NIEPEXOAOB U CTOSIHKM Cyl1a 3T HaXOISITCSl B HETOT-
PY’KEHHOM COCTOSIHUM, KaK KOpaOyi 0OLIYHOrO TUTA, OHU
Jaxe CHabXeHbl MauTaMHU, MOCTUKOM U MPOYUMMU YacTs-
MU HaABoAHOrO cyaHa. M Tonbko Haxonsich BOAM3U He-
MIPUSATENLCKOTO KOpabisl, MOoABOAHAS JIOAKA MOrpyxXaeTcs
HUXE YPOBHS BOZbBI, BLICTaB/sis HaJl HEIO KOHELl CBOEro
«niepuckona» (HaboaaTeIbHOM TPyObI).

OmnyckaTcss NOABOAHbIE JIOAKM Ha TIYOMHY U B TeX
cliyyasix, Korga crnacalTcsl OT apTWLIEpUHACKOro oocTpe-
Jra, KOrJa UIIyT CIIOKOMHON HOYEBKH U T..

TTorpyaroT noABOIHYIO JIOAKY Te€M, YTO U3-3a GopTa
BIYCKAIOT BOAY B 0COObIE «0aiaCTHbIE LIMCTEPHBI», T.€. B
3anacHble 6ak¥, yCTaHOBJIEHHbBIE BHYTPU JIOAKU U OCTal0-
1Mecsl MOPOXKHKUMM, KOrja JIOAKA TUILIBET B HAABOJHOM
nosioxxeHuu. IIpu 3anonHeHUU LUCTEPH BeC 10AKU, ObIB-
LKA 10 NOTPY>XKEHUSI MEHbLIE Beca paBHOro 00beMa BOJIbI,
CTaHOBUTCS] OAMHAKOBBIM C BECOM PaBHOI0 00beMa BOJIBI;
MO 3aKOHY ApXHUMeJa, TaKoe Te0 He MOJIKHO MNoJ BOJAOM
HW.BCIUIbIBAaTb, HYU TOHYTb,

Huxe 70 M noa ypoBHeM BOABI COBpeMEHHbIE TMOJ-
BOJIHbBIE JIOJKU HE MOTPYXalTCsl, YTOOBI HE MOCTPaAaTh OT
JlaBjieHUs1 BoApl: Ha 70-MeTpoBOii IyOMHE KaXKIblil KBajI-
paTHBII METp MOBEPXHOCTU CYIHA UCTIBITHIBAET CO CTOPO-
Hbl Boabl gasieHue B 70 T. BipoueM, B AMepuKe HeaBHO

! B Hacrosiiee BpEMs CO3AIOTCA U MOABOAHDbIC anrmnaparsl Ha-
YYHOI'o Ha3Ha4Y€HUs.
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COOpYXEeHbl MOABOAHBIE JIOAKH, CIIOCOOHBIE MOrPYyXaThb-
Cs TJIyOXXe yKa3aHHOM TpaHMIBbl. DTO HACTOJIBKO KpyIi-
HBI€ CyAa, YTO JUISI HUX Ha3BaHUE TOABOAHOM JIOAKU yXKe
HUKaK He TOAXOIMT; JIyYllle Ha3blBaThb MX IOJBOAHBIMU
Kpeiicepamu. Takoe cyIHO MOXeT O TP Mecsilia I1aBaTh
B OTKPBITOM MOpe, He BO30OHOBJISASI B raBaHsX CBOMX 3a-
MacoB Y NMOKPbIBasi PaCCTOSTHUE B 25 ThIC. MOPCKUX MMJIb
(45 TBIC. KM). IMest Bce mpeuMylLecTBa Kpelicepa, HOBOE
MOABOAHOE CyJHO MOXET MOIPYyXXaThbCsl HA HEBEPOSITHYIO
rnyouny — 112 m! be3 no6aBouHbIx npucnocoGieHuit Ho-
BB TOABOJHBI KOpabJib Cr1iocoOeH 0CTaBaThCsl O BOLOM
TPOE CYTOK, a MPU HAJIMYMU OCOOBIX anmnapaTtoB — Aaxe
LieJIblit Mecsll.

Bo3Bpauasgch K HallMM OIbITAM, pacCcKaXeM, Kak
MO>XHO U3rOTOBUTb MOJE/b NOABOAHOM sioaku. Hano BbI-
_pe3aTb U3 AepeBa BepeTeHooOpa3Hoe MoAooue MoaBOIHOM
JIOAKM X OOMOTaTh €ro HETOJICTOM MEeIHOM MPOBOJIOKOIA.
IToctreneHHO cMarbiBasi MPOBOJIOKY M OTpe3asi ee 1o Ky-
COYKY, MOXXHO JOOUTBHCS HAKOHELL TOTO, YTO MOAEb JIOAKH
He OyZeT B COJICHOI Bofie HY TOHYTb, HU BCIUIBIBATh.
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ITono6HO NoaBOAHOIT T0AKE B BOIE, IEPXKHUTCH B BO3-
JlyXe IUpHXa0J/ib: OH BLITECHSIET POBHO CTOJILKO TOHH BO3-
IlyXxa, CKOJILKO BECUT €ro 000JI04Ka C HaTOJHAIOHM €F0
JIEFKHM ra3oM, TOHIOJION U MTPOYUM CHAPSIKEHUEM.

IInaBanue B TSKEN0M XKUIKOCTH

KT0 3HaeT 3aK0OH myiaBaHMs U IOMHHT yACAbHbIC BECa
pa3HBIX MaTepHAJIOB, TOT MOXET APEIBUICTb, KaKme Ma-
TepUabst OyNyT B BoJe TUIaBaTh MU Kakue TOHYTb. Ecim
yIENbHbIA BEC MaTepuana 00blie yIeabHOFO BECa BOLbE,
MaTepuax FOHET; €C/iM MeHblle — fulaBaeT. He pymaitre,
YTO Marepuas, TOHYLIHUA B BOAE, NMOTOHET U BO BCAKOH
JIpYroil XXUAKOCTH; B 60Jiee TSXKENON XKUIKOCTH OH MOXET
Y He TOHYTb. Bo3bMeM, HanpuMep, pTyTh — METaJlJINYEC-
KYIO XHUIKOCTb, KOTOpast TsKeJiee BOAbI MOYTH B 14 pas.
BpockTe B Hee KYCOK KeJie3a — OH He TOTOHET, a 6yieT
TJ1aBaTh. DTO M TMOHSITHO: XeNe30 UMEET yIe/lbHbIi Bec §,
pTyTh — 14. Menb, UMHK, 010BO, Jaxe cepeOpo U CBUHELL
B PTYTH TUIaBaIOT; TONBKQ 30J10TO, TJIATUHA U HEKOTOPBIE
JIpyrie METa/Ulbl M3 YKMCJIa CaMbIX TSXKEJbIX B PTYTU HE
raBatoT. Kycok nepesa B pTyTM KOHEYHO TOXE I1aBaeT,
TIOTPY>KasicCh MPH TOM TaK MaJIo, YTO KaXeTcsl, GYATO OH
JIEXXHT Ha pTYTH, KaK Ha Jibay.

Ecnu BCiOMHHMM, 4TO €JIOBasl IpeBeCHHA YyTh HE B
TPUALATH pa3 Jierye pTyTH, TO MOMMEM, YTO KYCOK TaKOTO
JiepeBa, NJjaBasl B pTYTH, AOJIKEH MOrpyXaTh NOJ €€ ypo-
BeHb Bcero Jiniub 30-10 gosio ceoero oobeMa. [IpumepHo
TaK X€ MeJIKO IJlaBajio Obl B PTYTHOM 03€pe U YeJI0BeUeC-
KO€ TeJi0; BOCKOBast Kykja, H300paxeHHass Ha puc. 38,
HarjasgHO TIOKa3bIBaeT pa3iMuMe MeXIy TIUTaBaHieEM
YeJI0BEYECKOro Tejia B BOJE U B PTYTU. B ‘Bone, Kak Mbl
3HaeM, KyKJ1a €iBa BbICTYIA€T Hall YPOBHEM XUIKOCTH;
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B PTYTH Ta Xe€ KyKJia, HAalIpOTUB, MOYTH LIETUKOM Haxo-
JUTCA BHE XHMIKOCTH, MOTPYXasCh B HEE UyTb 3aMETHO
IUIA T1a3a.

Puc. 38. BroitankuBalouiee neiicTBre XKUIKOCTH:
BOCKOBas KyKJa, TjlaBalouas B pTyTu

3anaya o npodke

Bot npocToit Borpoc, Hajl KOTOPbIM OAHAKO TMOJIE3HO
MoayMarb.

B 6ymbuiky ¢ 800oro nonan kycouex npobru. On c60600H0
Moe 6bl npoiimu uepe3 ee eopaviuiko. Ho npu naxaonenuu u
ONPOKUObIBaHUU OYMbLIKU BbIAUBAIOUAACS 800a NOYEMY-MO
He 8bIHOCUM 3M020 KYCO4Ka NpoOKuU; oK noKudaem OYmuiiKy
moabKo ¢ nocaedueli nopyueii 600bl.

ITouemy?

Bogaa He BBIHOCHUT ¢ c000i1 MPOOKU MO OYEHb MPOCTOH
NpUYUHe: NpobKa jierye BOAbl M MOTOMY BCerna AepXUT-
Csl Ha €€ IOBEPXHOCTH; OYYTHUTHLCSI BHU3Y, ¥ OTBEPCTUSI OY-
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TBUIKH, TIPOOKa CMOXET TOJIbKO TOrJa, KOra BCS BOJA BbI-
Jbetcd. OTTOro-To nNpodka ¥ BEICKAIBL3BIBAET U3 OYTHUIKU
JIMUIB C TTOC/eaHEeH MopLyeit BObI.

Becnbi nox Bonoii

Kunoepammosyro eupro modxcrno uzeomoeums u u3 xcene-
3a, u u3 anromunun. Ho mak kax arromunuii npumepHo smpoe
Jneaue Jcene3a, mo npu 00UHAKOBOM eece 2Ups ANOMUHUE8As
6ydem no ob6semy empoe 6Goavuie dcenesnoi. Ilocmasum Ha
OO0HY YAWIKY 8€C08 HCeNe3HbLl KUN0SPDAMM, Ha Opy2yIo — anr-
MUHUeablll; éecbl, KoHe4Ho, 6ydym 6 pasHosecuu. Teneps 6o-
obpa3ume, 4¥mo HAWU 8eCbl C 2UPAMU OYYMUAUCH NOO 0000,
Coxpanumecs au pasrogecue ? Ecau nem, mo komopas yauka
nepemsnem?

YroObl OTBETUTb Ha 3TOT BOMPOC, HYXXHO BCIIOM-
HHTb, YTO KaXHAas Belb TepSeT B >XHAKOCTH CTOJIbKO
BeCa, CKOJILKO BECHT BBITECHSEMAsl BELIbIO XKHIKOCTb.
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B HauieM ciiyyae yalllkH BECOB CaMH IO ceOe TepsIIOT Mo
BOLOIO OOMHAKOBbII Bec (OHM oxHOI BeauuuHbl). Ho
TMPU TEPSIOT B BeCe He ONMHAKOBO: KpYITHas allOMUHHE-
Basl BRITECHSAET GOJIbIIE BOABI, HEXEH MeJIKasl XKeJie3Has;
TI03TOMY aJIIOMHHUEBAs TepsIET B Bece OoJiblie XeNe3HOi;
OCTaHETCA Xe Beca B aIlOMHUHHUEBOI TMPE MEHbLIE, YEM B

KeJIe3HOH.

arnoMm. 2upsa XKenesH. aups

Puc. 40. 3agauya o Becax rnoj BoJoio (OTBET)

3HayuT, oA BOJOIT BeCbl HUKAK HE COXpPaHAT PaBHO-
BECUA: YaLLUKa C XXeJIe3HO rupeit epeTsaHeT.

YT00bI HE YTOHYTH

Jlionu, ynasiune B BOAY, €CJIM HE YMEIOT I1aBaTh, Yac-
TO [1€J1al0T POKOBYIO OLIMOKY: OHU MOJHUMAIOT PYKH H3
BOABl — U TeM ryosT cebs. Besikoe Teno o Bojoit erye,
4yeM BHE BOIBI; CJIEOBATE/IbHO, AepXa PYKH Hall BOJOIA,
YTOMNAalLIUi YBETMYMBAET BEC CBOETO TeEJ1a, M TOT/Ia roJIoBa
YBJIEKAECTCS OTSXKEJIEBLIHUM TYJIOBUILEM 110 BOLY.
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Bbl MoXeTe YCTPOMTb HECIOXHBIM TpHOOp, YTOOBI
HarTSIAHO MOKa3aTh, KakK JO/KEH M KaK He AOJDKEH Jep-
XaTtbcsl yronatoiuid. Hacbinbre HEMHOro apo6u Ha JHO
MpOOUPKH; KPOME TOTO BABUHLTE B MIPOOUPKY MPOOOUKY,
KaK IOKa3aHo Ha puc. 41, ¥ HaCBINETE HEMHOTO JpOOU B
BEPXHIOIO YacTbh NMPOOMPKU. 3aKphIB NPOOUPKY NPOBKOI,
TIpYae/iaiiTe K BBICTYMAIOLLEH €€ YacTU JBE JAEpPEeBSHHBIE
MaJIOYKU, KOTOPbIE OYAYT UTpaTh POJib PYK, MEXIY TEM KaK
BCsl NpOOMpKa MpeAcTasisieT Moao0ue Tejia yTonaloLero.

Puc. 41. Yronaiouinii He 10OJXeH BbICTABJATh PYK
Hal BoAoit

JloGeiiTech TOro, YroObl Hapy>XHasl MpoOKa JIKIIb He-
MHOT0 MOJHUMaJIach HaJl BOOIO, KOTa «PyKH» MOTPY>XEHbI
IO BOLY; ZUISl 3TOTO MPUAETCS, ObITh MOXET, HAMOTAThb Ha
«PYKW» HECKOJIbKO BUTKOB MEIHOI NMpoBoJIOKU. B Takom
TIOJIOXKEHUM Halll IpUOOPUYUK HM300pakaeT yTOMAloLlEero,
JIEpKallero pyKH IoJ BOJAOIO; «F0JIOBa» €ro BO3BBILIAET-
cs Haxg Bonoto. Ho BoT yronatouuii mogHUMAaET «pyKH» U3
BOJbI (MaJIOYKH NMOBOPAYMBAIOTCS BBEPX), U «TOJIOBa» TOT-

" pyXaeTcs B BOLY — YTOMaloUIMi 3axJieObIBacTCS.
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BoJHbl ¥ Kauka

Bonnbel Ha Mope, Opocatolie Kopabsib, TO B3[bl-
Malolllie €ro BbICOKO Ha rpebeHb, TO MOrpyxaiollye B
IJIyOOKYyI0 BOISHYIO JOJIMHY, KaXyTcsl HaM OLPOMHOM
BBICOTHEl — BBIlLIE MHOrO3TakHOro aoMa. OpHako 2To
3a0J1yXXIeHHUE. BOJHBI BOBCE HE TaK BbICOKM, KaK KaXeT-
cs maccaxupy Kopaons. Cambie BbICOKHME BOJIHBI, KaKue
Korja-iaubo HaGmonanuch, He npeBbilialor 16 M. Oto
€IMHUYHBIE UCKIIIOYEHHS, KOTOPbIMU MOXET NOXBacTaThb
TOJIbKO 6e30pexHBIit okeaH FOxHoro nmosywapus. B oke-
aHax CeBepHOro mnojywiapus, CTECHEHHbIX MaTepUKaMM,
npenenbHas BbicoTa BojsiH — 13,5 M. Ho 3T0, nmosropsiio,
HCKJIIOUEHUs, a He npaBuiio. B BuckaiickoMm 3anuBe, Ko-
TOPBIi1 CIABUTCS CBOMMU GypsMU, He GbIBacT BOJIH Bbllle §
M; B CpennzeMHOM Mope HauboJiblas BbICOTa BOJIH— 4,5
M, a Ha banTtuiickoM — Bcero nuib 2—3 M.

TToueMy Xe BOJIMBI MPEACTABJSIOTCS MAcCaXUpy Ko-
pabns ropa3no Gojiee BbICOKMMU? TIpuyMHaA CTaHET BaM
sICHa, ecItv BBI B3MJIsTHeTe Ha puc. 42. Bol noiiMere, B yeM
ownOKa rnaccaxupa: OH TpUHUMAET — HEBOJILHO, KOHEY-
HO — HaKJIOHEHHY10 najiy0y Kopalisi 32 TOPU3OHTAIbHYIO
U OT 3TOro OyaTro Gbl TOPU3OHTAIBLHOTO YPOBHSI CUMTACT
BBICOTY BOJIHBI. HeéyauBUTENIbHO, YTO pe3yjbTaT TaKoit
OLIEHKH BbICOTbI MOJIyYaeTCs NPEeyBEAUYEHHBIMH,

Puc. 42. IMoyeMy MopcKue BOJIHBI C NanyObl KaXyTcs
GoJblueii BBICOTHI, YeM Ha caMoM aehie?
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Kakoit kopabnb cujibHee KayaeT Ha BOJIHAX — MaJlbIi
wiy 6onbuioit? KoHeyHo, Manblii. [InuHa BoJiH, T.€. pac-
CTOSTHUE MEXIY IByMSI COCEIHUMMU IPEOHSIMU, JOCTUTAET B
ATnaHtTuyeckoM okeaHe Hepenko 100—140 m. HeGosnbluoe
CYIHO LIeJIMKOM NOMeELLAeTCsl Ha rpeOHe WM Ha JHE TaKOi
UCTIOJIMHCKOM BOJIHBI: €r0 TO BO3HOCHUT BBEpX, TO Gpoca-
€T BHU3 Ha MOJIHYI0 BBICOTY BOJIHBI. THOE Aesio kopabiib-
ruraHt JuinHoIO B 200 1 6onee metpoB. ITpu GuicTpoM xone
OH Bcerja 3aHMMaeT KOPIyCOM JAB€ BOJIHEI, T.¢. HE ObIBaeT
TOJIbKO Ha rpeGHe WM TOJIbKO B JOJIMHE; OTTOrO M Kauka
(xuneBasi, ponoJibHas) il HEro 3aMETHO OciabisieTcs.

Puc. 43—44. IMapoxon Ha BosHax. B o6oux nonoxeHusx
CYAHY yrpoxaeT rnojiomka nocepenvte. [Nouemy?
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Ho omm6oyHo Obu1o 661 AYMaTh, YTO OOJNBIIOMY KO-
pabiio Kauka MeHee BpedaHa, yeM manomy. Kak pa3 Ha-
o6opot! Manoe cynHO LieIMKOM MOAKUABIBACTCS; €My He
IPO3UT OMACHOCTb Pa3/IOMUTLCSI MOMOJIaM; GOJBLLOH XKe
NapoxqJ] BO BpeMsl BOJIHEHUS MOJIBEPXKEH TaKoi yrpoase.

IMpoucxomut 310 BOT noyemy. Korna 6onbluoit napo-
XOZ CKOJIB3UT MO BOJHYIOILEMYCSI MOPIO, OH TO 3aphIBacT
B BOAY HOC U KOpMY, TO, HalpoOTUB, OCBOOOXIAET UX OT
BOJIbI, TIOTpYXKasi B BOJHY cepelMHy cBoero Kopnyca. Kakue
K€ CHJIbl JEHCTBYIOT Ha CyAHO B TOM U B ApYroM ciyvae?
Korzaa xoH1bI Kopriyca B Bofie, a cepeiiHa BHE BOJbI, TO BEC
HOCa U KOpMBI 00JIer4yaeTcsl BHITAIKMBAIOLLUM JEUCTBUEM
BOJIbl, CEPEAMHA XKe COXPAHSIET CBOM BEC TTOYTH MOJHOCTLIO.
Kopnyc kopaGnsi noaBepraercsi pu 3TOM TaKUM Xe yCU-
JIAM, KaK ¥ MocToBas ¢depMa, noArepTasl Ha KOHLaxX; BeC
CTPEMMUTCA NPOTHYTb CEPEIUHY COOPYXEeHUs BHU3. B oOpar-
HOM cllyyae, KOraa KOpMa U HOC ITOYTH BHE BOJIbI, CEpeIMHa
JKe Kopryca B BoJie, NepeBELLMBAIOT KOHLIbI [TApoxoa, — UX
BeC HE YMEHbLIAETCS MOANECPXKUBAIOLLIUM J1aBJICHUEM BOJIbI.
3BTO TO XK€ caMoe, YTO NOoANepeTh MOCTOBYIO hepMy B cepe-
JuHe. SICHO, 4YTO KOHLIbI COOPYXEHMUS, He NOANEpPThIe CHM-
3y, OyayT CTPEMUTBCS UBOTHYTh €0 CEPEAUHY BBEpX.

3agaya CTpouTesiss KPYITHOTO OKEaHCKOro Iapoxona
CUJIbHO 3aTPYAHSAETCA ITUMU U3TMOAIOLIMMHU CUIaMU MOD-
CKOTO BOJIHEHMS, CTpPEMSLIMMHUCS coMaTh cynaHo. [lpu
YyIOBUILIHOM BOCE€ COBPEMEHHBIX OKEaHCKHUX NapOXOHOB
OIaCHOCTb MOJIOMKH JUIS1 HUX BIOJIHE peajibHa U JOJRKHA
TLIATEJIBHO YYUTBIBAThHCS KOpabJieCTPOUTENIEM.

HemHoro ctapnHbl

Bbl BUzenu, kak MHOTO SIBJICHUIT OOBSICHSIETCS 3aKO-
HOM I1aBaHusl. Ho Kak oObsicHaeTcst caMblii 3akoH? BoTt
SICHOE U TPOCTOE OOBSICHEHHUE, MPUHALIEXKallee OAHOMY
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13 nepBbIX (U3UKOB, ppaHLy3ckoMy yueHoMy XVII Beka
ITackanio:

«Bona, — nucan oH, — IaBUT BBEPX Ha TeJa, K KOTOPbIM
MpUKacaercsl CHU3Y; JaBUT BHU3 Ha Te, KOTOPLIX KacaeTcs CBep-
Xy, AaBUT B O0Ka Ha Te, KOTOpbIX KacaeTcst ¢ 00koB. OTcloza jier-
KO 3aKJHOUYUTD, YTO, KOTJIa TEJIO MOrPYXXEeHO B BOMY, OHa, Kacasch
€ro U CBepXY, U CHU3Y, ¥ ¢ O0KOB, IaBUT Ha HETO CBEPXY, CHU3Y H

- ¢ 60k0B. U TaK KaK BbICOTa BOMBI €CTh Mepa CHITBI ee JaBJICHHUS,
TO JIEFKO BUAETH, KAKOE U3 3TUX AeHCTBUM JOKHO NPEBO3MOYD.
SAcHo, BO-1iepBbIX, YTO BOJa, UMesl ¢ 6OKOB Tesla paBHYIO BBICOTY
HaJ €ro CTOpOHaMH, NaBHT Ha HUX OIMHAKOBO; OTTOrO TEJIO He
CTpEMUTES IBUIaTbCSl HA B TY, HU B APYTYIO CTOPOHY, KaK ¢uiio-
rep Mexnay ABYMS OIMHAKOBbIMU BeTpaMu. Ho Hag HUXHEIO
CTOPOHOIO TeJjia BoAa UMeeT 00Jiblie BLICOThE, YeM Hall BEPXHEIO:
SICHO, YTO OHa JIOJIXKHa FHATh TeJIo CHU3Y BBepX. M Tak Kak pas-
HOCTb BBICOT BOZABI €CTb BHICOTAa CAMOTO TeNAa, TO JIETKO MOHSITh,
YTO BOMta FOHUT TEJIO CHU3Y BBEPX C CUJIOIO, paBHOI1 BeCy OnlMHa-
KOBOTO C TeJ1oM 00beMa BOIbL.

«FlorpyXxeHHOe B XWAKOCTb TEJIO BCJICICTBUE €rO JaBiie-
HUS NOANEPXKHUBAETCA TAK, KaK €CJu Obl OHO ObLIO NMPUBELIEHO
K YalllKe BECOB, Apyras Yallka KOTOpbIX HarpyXeHa o6beMOM
XHMIKOCTU, paBHbIM 00beMy Tena. Orciona cienyer, YTo eciu
TeJIO M3 MeIU UJIM MHOro Matepuaa, 6osee TSXeJI0ro, YeM Bofa
B TOM X€ 00bEMe, TO OHO MaJaeT B Boae, MO0 BEC ero npeBo3-
MOraeT TOT, KOTOPbIit CTpEMUTCS ero ypaBHOBecUTb. Eciu Teno
U3 JepeBa WK APYroro Matepuaina, 6oJjiee JIerkoro, YeM Bojia B
TOM Xe 00beMeE, TO OHO MOJHUMAETCS B BOJIE C TAKOIO CUJIOI0, Ha
KaKylo BeC BOAbI NpeBbiiLIaeT ero Bec. Ecium oHO BeCUT CTOMBKO
e, CKOJIbKO BOJIa, TO He ONYyCKaeTcs M He MOAHUMAETCs; TaK
BOCK OCTaeTCsl B BOIe NPUOIN3UTENBHO TaM, TlI€ €ro MOMECTAT.
Orciona Xe cienyert, YTo 0anblo KOJIOALIA JIETKO BLITATMBATh,
MOKa OHa B BOJIE, HO BEC €€ TOTYacC AaeT ce0s YyBCTBOBaTh, KOTAa
OHAa HayWHaeT BLIXOAUTD U3 BOALL.
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Puc. 45. Bnes IMackane, ¢pusuk XVII sexka

«Ecnan uyenoBek morpyxeH B BOAY, Boja JABUT Ha HEro
M CBEPXY U CHU3Y, HO OH BeCHUT OoJblile, YeM BOda, U MOTOMY
OIyCKaeTCs, XOTA He TaK CKOpO, KaK mnaaaeT B BO3AyXe: B Boae
€MY CJYXHUT IPOTUBOBECOM BeC paBHOro 00beMa BOABI, MOYTH
OIMHAKOBBI ¢ BecoM ero Tena. Ecny Gbl Bec 3TOT ObIT COBCEM
OJMHAKOB, TO YeJIOBeK IuiaBaA Obl. Yaapsia 0 BOLy MM Jenas
HEKOTOpbIE€ YCWINSI MPOTUB BOABI, OH MOJAHUMAETCA W TU1aBa-
et. ITo Toii Xe npuunHe YenoBeK, MOrpYXeHHbIH B BaHHY, 6e3
TpyJa NMOAHUMAET PYKY, TOKa OHa B BOAE, HO, BbIiAST U3 BOIbI,
YyBCTBYET, YTO OHa MHOrO BeCUT, U60 HeT Gojiee IPOTHBOBECA
OT PaBHOTIO €if 00beMa BOJbI, KaK Obl10, MOKa oOHa Oblia norpy-
XeHa.
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«BbInyknas CBMHLOBasl 4alllKa IUIaBaeT Ha BOJE IMOTOMY,
YTO 3aHMMaeT MHOTO MecTa B BOJE BCIeICTBHE CBOeil (hOpPMBI;
HO ecJii Obl 3TO ObLI CIUIOHIHOM KYCOK, OH 3aHUMaJl Obl B BOJiE
TOJILKO MECTO, paBHOE 00beMY CBOEro BELIECTBA, a BEC TAKOTO
o0beMa BObI HE MOT Obl €10 YPaBHOBECUTD».

IInoByyas uria

Moxcro au 3acmasums ueoaky naaéams Ha ode, KaxK co-
NOMUHKY ?

Kazanocp Obl, HEBO3MOXHO: CIUIOLIHON KYCOYeK Xe-
Jie3a, XoTs Obl ¥ MaJIeHbKHUIA, IOJKEH B BOJE HEMMPEMEHHO
TOTOHYTb.

Tak ;ymMaioT MHOTHE, U €C/IY Bbl HAXOAUTECH B UX YHC-
Jie, TO CJeayIOolIMii ONBIT 3aCTABUT Bac NMEPEMEHUTh CBOE
MHEHUe.

Bo3pMuTE HE CAMLIKOM TOJICTYIO IIBEHHYIO WTOJKY,.
o0OMaxbTe ee cJierka MacjioM WU XXUPOM U MOJIOXKHUTE aK-
KypaTHO Ha NMOBEPXHOCTb BOABI B 0J10[LIe WIU CTaKaHe.
K Bamemy usymieHu1o, urja He noiinet Ko fHy. OHa Oynet
JIEPXKaTbCsSl Ha TIOBEPXHOCTU, HAIJISIAHO ONpoBeprasi Bce-
o0l1yI0 YyBEPEHHOCTh B TOM, YTO UIJIa HE MOXET TUlaBaTh
Ha BOJIE.

ITouemy xe oHa He TOHeT? Benb cTanb Tsxesee BOAbl!
BesycnoBHO, oHa B 8 pa3 TsKesee, U, OYYTUCh UIJIA TO,
BOJIOI0, OHa He BCIIbUIAa ObI caMa co0010, KaK BCIJIBIBACT
crnuyka. Ho Haia urna noa Boay He norpyxaetcsi. YToObt
HaWTH MPUYUHY, TIOAIEPXKUBAIOLLYIO €€ Ha BOJIEe, PaCCMOT-
pUTE BHUMATEJIbHO MOBEPXHOCTh BOABI BO3Ji€ HaLIEH Ma-
Batolleil urabsl. Bel yBuaure, yto 6113 Hee Boga obpasyeT
BOTHYTOCTb, HEOOJIBIIYIO IOJUHY, Ha JHE KOTOPOii U Jie-
XWT UrJa.
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Puc. 46. OnbiThl ¢ Nj1aBaHUEM UIJIBI Ha BOJE

N3rubaetcs BoxHasi MIOBEPXHOCTh B 3TOM cjiydyae I0-
TOMY, YTO MIJia, IIOKPBITasi TOHKUM CJIOEM XKHUpa, HE CMa-
yuBaeTcs Bomoil. Bel 3aMeTuv, BepoOsITHO, YTO KOTAAa y
Bac PYKM XUpHBIE, TO BOJa, HAJIMTasi Ha HUX, OCTABJISIET
KOXY CyXOiil, BOBCE He CMaunBaeT ee MoBepXHocTH. ITephs
rycd ¥ BceX BooOlLle IJIaBalOIUX ITUL] BCErga MOKPBI-
ThI XXMPOM, BbIIENISIEMBIM O0CO0O0M XeJsie30i; MO3TOMY-TO
BOJIa U He TIPUCTaET K HUM («4TO C rycs Boja»). Bot rmoue-
My 6e3 MbLIa, KOTOPOE PacTBOPSIET CJIOM XUpa U yaajser
€ro ¢ KOXHU, HENb3s1 BBIMBITh XXKUPHBIX PYK Jaxe U ropsueit
Bozoii. ZKvpHasi Urojka ToXe He CMayuBaeTCsl BOIOH U
IIOTOMY OKa3blBaeTCsl Ha AHE BOASIHON JIOLUHKU, MOIIe-
pXXvBaeMasi BOASIHON IUIEHKOM, KOTopasi CTPEMUTCSI pac-
MpaBUTBECSE. DTO-TO CTPeMJIEHHE BOIbI pacnpaBUTh CBOIO
BIABJECHHYIO WIJIOI0 MOBEPXHOCTb BBITAJIKUBAECT UIVTY U3
BOJbI, HE JaBasi €i 3aTOHYTb.
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Tak Kak pyKu HalIu BCeraa HEMHOTO XUPHBI, TO ¥ 0e3
HaMepeHHOro oOMa3bIBaHUS XXMPOM HIJIa B HalllUx pyKax
yXe TOKPbITa TOHKUM ciioeM ero. MoxHo nosromy 3acra-
BHTb IJIaBaTh UIJTY, HE IIOKPHIBas €€ Hapo4yHo XupoM. Hano
cleNiaTh TaK: TMOJIOXUTh UIJIy Ha JIOCKYTOK IManupOCHOM
OGymaru, a 3aTeM, NMOCTENIeHHO cruGasi BHU3 Kpasl JIMCTOYKa
JpYyroii Mrjoi, norpy3uTb Bcio OyMaxky o Boay. JIockyrok
yrnajgeT Ha JHO, 2 UTJIa OCTAHETCSI Ha MTOBEPXHOCTH.

IIpu HEKOTOpOit JIOBKOCTU MOXHO ODO¥THCH U Oe3
OyMaXKKu: TIOJIOXMTE UIJIy Ha COTHYTYIO HIMWIBLKY JUIsl BO-
JI0C, KaK MoKa3aHo Ha puc. 46 BHU3Y, WM Ha IBE HUTSHbIE
TIETIM Y OCTOPOXHO OIMYCTUTE UIJTY HAa TIOBEPXHOCTH BOJBI.
WHrble n3nogyaiorcs naxe ¥ NPSIMO KAacTh UIJY Ha BOAY
najbLaMH.

Puic. 47. Hacekomoe BoioMepKa

B neTHue aHU Bam CJ1y4yajioCb, BEPOATHO, BUACTH Ha
Nnpyac HaCEKOMbIX, HIararxouiux rno moBEPXHOCTHU BOJLI:

Kaxue-mo komapuku,
TTposoprsie u mowue,
Bnpunpuisicky, caoeno no cyxy,
Tyasiom Ha 6o0e.

Hexpacos
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DTO BOAOMEPKU — HACEKOMbIE U3 CEMEMCTBA KJIOMOB
(puc. 47). Teniepb, BUAIs, KaK POBOPHO OeraloT OHHU I10 o~
BEPXHOCTH BOJIbI, BBl HE CTAHETE B TyNUK. Bbl cooGpasuTe,
4YTO JIanKHA MX Onaromzapsi 0ocO00My YCTPOWMCTBY KOXKHLIbI
HE CMayMBalOTCSl BOAON M OTTOro oOpasyloT nom cobolo
BIABJICHHOCTH; CTPEMSICh PacIpaBUTbCS, BAABJICHHOCTH
3TU NMOATAJIKMBAIOT Jierkoe HaceKkoMmoe cHu3y. ITolimaiite
BOAOMEPKY M 3acTaBbTe €€ OeraTh o MNOBEPXHOCTHU BOJIbI B
npo3payHoit GaHKe; 3arIsAbIBask CHU3Y, Bbl ACHO YBUAUTE
BIABJECHHOCTH MO/, JIalIKaMHi HaCEKOMOTO.

IToBepxHOCTHASA NIEHKA

OnbITH, 0 KOTOPBIX MBI ceityac paccKasaiM, Hayuyuiu
Hac TOMY, YTO XXMIKOCTb CJIOBHO OJ€Ta TOHKOH ynpyrom
IUICHKO#, KOTOPOIO OHA MOANEPXUBAET Ha BOAE U CTallb-
HYIO UIJY, ¥ Geraouyto BonoMepky. [lonbitaeMcs MOHATD
TEMnepb, YTO XKe ITO 3a MJICHKA.

|
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Puc. 48. YacTviia XuaKoCTH NoABepXeHa ACHCTBUIO
OKpY:KalolIMX YacTULL
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Bce BelM, Kakue TOJBKO CYILIECTBYIOT B ITPUPOAE, CO-
CTOAT U3 MeJbUalILNX, HEPA3TMYMMBIX 1a3Ke B MUKPOCKOTT,
4acTUYEK, KOTOpble Ha3bIBAIOTCSl MoJieKyJaMu. YacTUUKu
9TH MPUTATUBAIOT OfHA JAPYrylO; B TBEPABIX TejJaX B3aUM-
HOE MPUTSIKEHIE MOJIEKYJT HACTOJIBKO CUJIBHO, UTO TEJIO HE
pacchlnaercs v Jaxe MPOTUBUTCS HapYLIEHUIO €ro-Leioc-
TH;, OTTOTO TBEPABIE TeJIa MPOYHbI. MOJIEKy/ bl XUIKOCTEH
TOXE TMPUTSATUBAIOT OAHA JPYIYI0, XOTI U He TaK CWIBHO.
Boo6pa3uM BHYTpU XUAKOCTU OAHY KaKyl0-HUOYIb MoJie-
Kyny. Ee puTsaruBsalor npyrue MoJieKyJibl, OKpy>Kalollue ee,
OJIHAKO T€ TOJIbKO, KOTOpble HAXOAATCS B GJIM3KOM COCelI-
CTBE; MPUTSXEHUE GoJiee AaIEKUX MOJIEKYJT CJIUILIKOM HUY-
TOXXHO. OYepTHM BOKPYT Hallei MosieKybl M (cM. puc. 48)
1iap, BKJIIOYAIOLIUI BCe T€ COCEHUE MOJIEKYJIbI, KOTOPbIE
Ha Hee JaeicTByIoT. CIBUHETCS JIM UX NPUTSKEHUEM MOJIe-
Kyna M ¢ mecta? Het, moToMy 4TO MOJIEKYJIBI LIapa BJAEKYT
€€ BO BCE CTOPOHBI C OJMHAKOBOI CHJION.

Puc. 49. Lllect He nmporubaeTcsi HUKYAQ: €ro TAHYT
BO BCE CTOPOHLI C OIMHAKOBOi cuJioit
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YT1o6bI sy4yllle TOHATb 3TO, NMpEACTaBLTe cebe, YTo
JIIOJIU, BEICTPOMBILUMCH B KPYT, TAHYT C OAMHAKOBOIO CUJIOIO
3a BepeBKH, NPUBSI3aHHbIE K BepxyllkKe wecrta. Ecnu noau
paccTaB/IeHbI TT0 KpPyTry Ha paBHBIX PACCTOSIHUSIX U TSHYT
OIMHAKOBO, TO 1LIECT HUKYAA He TOAACTCS: TAra KaXaoro
yeJIoBeKa YpaBHOBELUMBAETCS TATOM JAPYroro, CTOSILIETO
Ha NIPOTUBOTOJIOXKHOI TOUKe Kpyra (puc. 49).

Puc. 50. Ilect non aeicTBUEM OLHOCTOPOHHEM TATH
rporu6aeTcst BHyTpb OJIyKpyra ¢ JII0AbMU

BooGpa3ute Ternepb, YTO Ha OXHOK CTOpPOHE Kpyra
JIIOJIeH HET, OCTaJbHbIE Xe TSHYT Mno-rnpexHemy. Kyna rno-
jJacresa mect? KoHeyHo, BHYTph nojiykpyra. To xe camoe
MPOU30MAET ¢ Halleit MoyieKysoi M, eciiu OHa OYyTUTCS
6/1M3KO K MOBEPXHOCTU XUAKOCTHU (pHc. 51 u 52): BHYTpb
XUAKOCTU ee OyaeT Toraa TSHYTh Gosbliee YUCI0 MoJie-
KyJI, 4eM HapyxXy. 3HauyMT, BCE MOJIEKYJIbI, PaCIOJIOXEH-
Hble BOJIM3U MOBEPXHOCTU XUAKOCTH, 00pa3yloT ocobblii
CJION, KOTOPBI, CJIOBHO pacTsHyTasi pe3MHOBasl TIJIEHKa,
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CTArMBaeT o0JiekaeMylo UM XuIkocTb. Kak pesnHoBasi
pacTaHyTasi MJ€HKa BCerja CTPEMUTCS PacnpsIMUTLCH,
TaK ¥ NOBEPXHOCTHBI CJIOM BCAKON XHUAKOCTU CTPEMUT-
CA pacripaBHTHCS; OTTOTO OH M BbITAJIKWBAET IUIABAIOLIYIO
HIOJIKY WA GeraroiLyio BOHIOMEPKY.
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Puc. 52. Yactiia X#uaKoCTH HEMTYGOKO O NOBEPXHOCTLIO
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Ye0BeK-CBEPXHIHNYT

B o6uxonHOit XXM3HM Mbl HE 3amMeyaeM CyLIeCcTBOBa-
HHS YIIPYroi MJIEHKU, OJieBaloLEei KaXayio XuakocTs. Ho
€CJiv ObI Mbl ObUTH 3HAYUTESIBHO MEHBILE POCTOM, €CJIH Obl
CHJIa HalIMX MycKyJI0B ObL1a HE CTOJIb BEJIMKA, Mbl Ha KaX-
JIOM LIary CTAJIKMBaJIMCh Obl CO CBOMCTBAMU ATOI MJIEHKH.
[Tono6HO TOMY, KakK Oeraer rno BoAe HaCEKOMOE BOJOMED-
Ka, TaK U Mbl, YMEHBLICHHBIE A0 Pa3MEPOB MEJKOFO XKy4-
Ka, MOIJIU Obl LLIArath NO NOBEPXHOCTU XHUAKOCTH.

Puc. 53. KpouweyHbiii yenoBeyek Mor Obl XOAUTBH
T10 BOZiE

3HaMeHUThIH Pu3uK 1 u3obpertatens LinonkoBckuii B
OHO¥ U3 CBOKX MOMYJISIPHBIX CTaTe! TaK ONMUCHIBAET OLLy-
LLIEHUS YeJ10BeKa, YMEHbLIIEHHOIO B THICAYY pa3.

«J17151 Hac KanejabKy XUAKOCTH — MEJIOUb; JJIsl KpOLUeUHbIX
CYILIECTB 3TH KarleJbKM — OTPOMHbIE Hiapbl. PTYTHBIN 1IapHUK
ISl YMEHBLIEHHOTO Ye/IOBEKa MOKAXETCS YIpyriM MSUYUKOM,
MHOI pa3 gaxe KpynHee ero camoro. Takue XXuakue MSIYMKHU Ka-
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TAIOTCS, OTTAIKMBAIOTCSI pYKO, MOJAMPBIFMBAIOT, OTCKAKUBAIOT.
Eciu Xe wap BoasiHOI MM Mac/stHbIi, TO OH NMPHIKIAET K pyKe
WJIU IPYTOMY YJIEHY, BTATUBAET €r0, YBJeKaeT BHYTpPb, 3aCachiBas
1 o6BonakuBas Bce Teno. Ecnu Obl He cula MYCKYJiOB, TO BCSIKOE
MaJIEHbKOE CYLIECTBO ObLIO Obl, BTSIHYTO M OKPYXEHO CMauM-
BaloLLeil ero XuAKocThio. CyXonyTHOE XKUBOTHOE MOFHGJI0 Obl.
MpbI BUIMM 3TO B MUpE HACEKOMBIX, TOr1ubalolyx oT npuinmna-
HUS K BOIE, K Machy, K BapeHb'lo Y T.I. U3-3a c1abOCTH UX HOL
‘BoT noueMy GOJIBbIIMHCTBO HACEKOMBIX MOKPLITO BELIECTBOM,
TJIOXO CMayMBAIOILMMCS BOJIOIO: 3TO CIACAET UX OT BOAMI (HO HE
criacaeT OT Macya, CUpTa U APYrUX XHUIKOCTe).

«CMa3aHHOe XHMpPOM TeJO KPpOLIEYHOro 4YenoBeka OT-
TaJIKUBAETCS OT BOAbl M OT BOASIHOTO IlIapa, KaK OT PTYTHOTO.
TToBepXHOCTB BOMIbI KAXKETCS TOTAA HEMPOHHULIAEMOM U YIIPYTOii,
KaK HaTSIHYTBII XOJICT WU C/10i pe3nHbl. Pyka BbITAJIKMBAETCS
M3 XUIKOCTH, 00pa3ysl B Heid 60JbLLYyI0 SIMY; 00bEM TaKOH MBI
BO MHOrO pa3 TpeBblllaeT 06beM MOrpy>XXEHHOH YacTH Tena,
0COOEHHO eC/IM 3TO MorpyxeHue Hernyboko. YemoBeuek Mo--
KT JiaXe MPbITHYTb B BOAY U HE TOHYTb, OCTaBasich CyxuM. OH
MOXET HEXMTbCS Ha MOBEPXHOCTH BOJbI, KAK Ha MyXOBHKE, U
CIIOKOJHO CMaTh, JIMLIB Obl OCTABAJICS HA KOXe CJIOM XH1pa, Mpe-
JOXpaHsoLMi oT cMaunBanus. [Ipy elile MEHbLIMX pa3Mepax
OH MOXET XOAUTD IO BOJE, KaK MO yNpyroi, CUIbHO HATIHYTOM
TOJICTOM pe3uHe, Jaxe Kak Io TBepAOMY TeJy, MOKPbITOMY MSIT-
KM KOBpPOM».

Tak CHJIbHO U3MEHUUCH OBl IPUBLIYHBIE HAM CBOiiC-
TBa XHUAKUX TeJ, €CJIM OBl Mbl YMEHBLUIUJIMCE 0 pa3MepoB
1—2 MM.



InaBa TpeTbs

HA JHE BO31YIIIHOI'O OKEAHA

CKO0JIBKO BECHT BO31YX B KOMHare?

Mosiceme au 6bt Xoms nPUOAUSUMENBHO CKA3aMb, KAKOI
2py3 npedcmasgasem 8030yx, emeujaemblii eauieli KomHamou ?
Heckonbko epammos unu neckonvko kunoepammos? B cunax
AU 8bl NOOHAMb -MAKOU 2pY3 OOHUM NAAbUEM UAU Jice edsa
yOepxcanu 6vl e2o Ha naewax?

Tenepsb, noxanyi, He HalAETCS YXKe JIIOAEH, KOTOphIE
JyMaloT, KaK MoJiarajii ApeBHUE, UTO BO3AYX BOBCE HUYETO
He BecuT. Ho ckazaTh, CKOJIEKO BECHT OTpeae/IeHHBII 00b-
€M BO3yXa, MHOTHE U ceifuac He CMOTYT.

3anoMHUTE Xe, YTO JIMTPOBas KpyXKa BO3ayxa Toit
MJIOTHOCTH, KaKyl0o OH MMeeT OJM3 3eMHOI MOBEpXHOC-
THU TIpY OOLIYHON KOMHATHOM TeMIlepaType, BECUT OKOJIO
1,2 . Tak KaK B KyOMYeCKOM METpe COACPXUTCS 1 ThIC. J1,
TO KyOOMETp BO3/yXa BECUT B ThbICSIUYy pa3 OoJiblie. ueM
1,2 r, a uMeHHoO 1,2 kr. Tenepb HETPYAHO YK€ OTBETUTH Ha
NMOCTaBJICHHBI paHbliie BOrnpoc. i 3TOro HyXHO JUiilb
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y3HaTh, CKOJIbKO KyOM4YeCKUX METPOB B Balleit KOMHare, U
TOra OINpele/IUTCS BeC COJIePXKallerocs B Heil Bo3ayxa.
IMycTb KOMHaTa uMeeT mioans B 10 M2, a BeICOTY —
4 M. B Takoit kKomHate 40 KyGoMeTpOB BO3ayXa, KOTOPbI
BECHT, 3HAYMT, COPOK pa3 1o 1,2 K. DTo cocTaBuUT 48 KL,

Puc. 54

HTtak, naxe B CToJib HEOONLLLIONK KOMHATE BO3YX Be-
CUT HEMHOTMM MEHbILE, YeM Bbl CaMM. YHECTH Ha IJjieyax
NofoOHBIN IPy3 BaM ynanoch Obl He 0e3 Tpyaa. A BO3ayX
BJBOe 0Oosiee MPOCTOPHOM KOMHAThI, HArpy>X€HHbIA Ha .
Ballly ClIMHY, MOT Obl BaC pa3iaBUTh.

Cxo0.J1bK0 BO3/1yXa Bbl BAbIXaere?

”HTCpCCHO noACYUTAaTh TaKXE, CKOJIbKO BECHUT TOT
BO34yX, KOTOpPBII Mbl BIbIXa€M M BbIABIXacM B TEUCHUE
OOHUX CYTOK. l'lpn Ka>XXnoM BAOXC YCJIOBEK BBOIMT B CBOU
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JIErK1e OKOJIO MOJyJUTpa Bo3ayxa. denaeM Xe Mbl B MU-
HYTY, CPeAHUM 4YuciioM, 18 BabixaHu. 3HAYMUT, 32 OOHY
MUHYTY B HalleM Teje ycreBaeT nobbiBaTh 18 noayaut-
POB, WK 9 LeNbIX IUTPOB BO3AYXa. DTO COCTABJsIET B Yac
9 x 60, T.e. 540 n. Okpyrasem no 500 s, UaK 10 MOJIOBU-
HBI KyOM4eCKOro MeTpa, M y3HaeM, YTO 3a CYTKHU YeJIOBEK
BABIXaeT He MeHee 12 KkyboMeTpoB Bo3ayxa. Takoii 00bem
BecHT 14 KT '

Bbl BUAMTE, UTO 32 OAHU CYTKH 4eJIOBEK ITPOBOJIMT He-
PE3 CBOE TEJIO Fopasio 6OJIbILE BO3AYXA, YEM MULIM: HUKTO
He CheJaeT U 3 KT B CYTKH, BAbIXaeM Xe Mbl Bo3nyxa 14 kr.
BrnipoueM, ec/ii TIPUHSTh B PACHET, 4TG BALIXAEMbIii BO31YX
COCTOMT Ha YeThIpe MATHIX U3 Becroie3HOro JUIst AbIXaHHsl
azoral, To oKaxercsl, YTO TeO Hallie NOTPeOIsIeT KUCIO0-
poja Bcero OKOJI0 8 KT, T.e. TPUMEPHO CTOJILKO Xe IO BETY,
CKOJIBKO Y NMULIM (TBEpHO U XKUIKOI).

Kaxk Bnepssie Obl1a 00HApYKeHA
BECOMOCTDb BO3yXa?

HanosHurte GyThINKY BOHOM, MPUTIOXKNTE K €€ OTBEP-
CTUIO TIJIOTHO MaJiblibl, MEPEBEPHUTE €€, MOrpy3uTe rop-
JIBILUKO T10J, BOAY B YalllKe M OTHUMUTE NaJibLbl OT OTBEP-
crus. Kasanoch Obl, Boja M3 OYTbUIKM MOXET CBOOOJHO
BbUIMTBCS — OTBEPCTHE OTKPHITO. OqHAKO OHA HE BbIIU-
BaeTcsl. Jlaxke eciiu Obl AJ1si TOrO OMbiTa, Bbl B3s1JiY ropaszao
60J1b1LY10 OYTHIb, BOAA BbUIMBATHCA U3 Hee He OyeT.

TaxoB npocTeiuinit ONbIT, AOKA3bIBAIOWMIT, YTO BO3-
JAyX UMeeT Bec, MOTOMY YTO BOASIHOU CTONO B OyThijiKe
MOJACPXKUBAECTCSI-HE YEM MHBIM, KaK JIaBAEHUEM OKpYyXKa-
Io1Lero Bo3ayxa Ha BoAy: aTMoc(depHoe naBjieH e BroOHSET
BOJY B OYTBIJIKY.

" A30T BXOJMT B COCTaB XMBLIX KJIETOK KaK HEOOXOIMMBII 114
WX XU3HU 3NEMEHT.
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Puc. 55. Kak npotue Bcero yaiocToBepUTbCS, YTO BO3-
ZIyX UMeeT Bec

Kax H1 npocTo 3TO 06BICHEHUE, OHO JI0JITO YCKOJIb3a-
JIO OT UccienoBaTesieit, 1 ToJibKo Jet 300 Ha3an ObUIO Ioc-
TUTHYTO UTAJIBSIHCKMM y4YeHBIM TopHuesuiM, HapOBUTHIM
YYeHMKOM U nocaenosareneM Tanunes. Topuuesumu xenan
U3MEPUTh BEJIMYUHY aTMOC(HEPHOro JaBJIeHHUS U paccyX-
Jlajl Tak: aTMocepa He NpocTUpaeTcs OecnpenesibHO, BeC
€e OrpaHUYeH; CJeloBaTeJIbHO, OJKEH UMETh rPaHULIbI U
TOT BOIASIHON CTOJIO, KOTOPHIif ee ypaBHOBelIUBaeT. Eciu
6Bl MOXHO OBLIO CHENaTh OMBIT C OYEHD BBICOKOM OyThIs-
KO#, TO BOJIa He 3amojiHWIa OBl ee BCIO: BEICOTa BOASIHOIO
crosniba B TaKoi OyThIIKE MOCYKMJIa Obl MEPOIt NaBlIeHUS
atMocdepbl. OTHAKO MOXHO JOOUTHLCSI TOrO XKe CaMOro 1

108



Puc. 56. ITackanb Gosiee TPEXCOT JIET Ha3ald YCTPOUI
BUHHEI 6apoMeTp BricoTolo 10'/, MeTpoB

JIpYrUM TyTeM, He ynoTpeOJisisi OrpOMHBIX COCYOB: HYX-
HO TOJIBKO BMECTO BOJIbI B3SITh G0Jiee TSIXENYIO XXUIKOCTb.
Topuuennu caenan ONMBIT C PTYThIO, KOTOpasi TsXesee
Bozel B 13'/, pas. CoOTBETCTBEHHO CBOEMY 00JIbLUEMY BECY
PTYTHBI CT0106, ypaBHOBELUMBAIOLWIMI BO3LYILIHOE JaBJie-
HUe, NOJXeH ObITh B 13'/, pa3 HUXe BOAAHOrO. 3HAYMT,
MOXHO HaJesIThCSl YBUAETh €ro CBOOOJHBII BEPXHUI YpO-
BEHb YK€ B cOCyie 00bIYHBIX pa3MepoB. [Tociyiaiite, kKak
Topuyennu cam pacckasbiBaeT O CBOEM OINBITE:

«MBbI X1BeM, — MUCaJl OH, — Ha iHe BO3AYILHOTO OKeaHa, 1
OTBIT C HECCOMHEHHOCTBIO MOKA3bIBAET, UTO BO3AYX UMEET BEC.

«MHO010 GBLIO U3roTOBJIEHO MHOTO CTEKJISIHHBIX MY3bIPh-
KOB C JUIMHHOMH TpYOKOii B 2 JIOKTSI; sl HAMOJHSI UX PTYThIO,
NpUAEpXKUBasi OTBEPCTUE NMAJIbLIEM; KOrna 3aTeM s UX OMNpo-
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KHIBIBAM B YALIKY C PTYTbIO, OHM ONOPaXXHMBAIUCh, HO TPYO-
Ka ocTaBajlach HAroOJHEHHON IO BBICOTHI JIOKTS U OJHOFO
nansla. XKenast 10Ka3aTh, YTO My3bIpeK COBEPILEHHO MYCT, S
MOACTAaBJIEHHYIO YalIKy JOJMBaJI BOAOI, — TOrma, npu rnoc-
TENEHHOM MoJbeMe TPYOKHM MOXHO OblIO BUAETH, YTO, €/1Ba
€€ OTBepPCTHE OKa3blBAJIOCh B BOLE, M3 TPYOKM BbUIMBAJach
PTYTh, 4 BECh NY3bLIPEK CTPEMUTEILHO HAMOJHSAa BOA IO ca-
MOTO Bepxa.

«UTak, cocya nycrt, pTyTh Xe Acpxutcsa B Tpybke. lo cux
Mop NPUHMMAIH, YTO CUJIA, YAEPXKUBAIOLAsA PTYTh OT €CTeCT-
BEHHOI'0 CTPeMIICHHS ONMYCKATHCH, HAXOAUTCS BHYTPH BEpXHei
YacTu cocyna — B BUIe MYCTOThI WM BECbMa Pa3pexXeHHON Ma-
Tepuu. Sl xe yTBepXKaalo, YTO APUYMHA JIEXHUT BHE cocyna, NpHU-
XOIUT U3BHE: HA NMOBEPXHOCTh XUIKOCTH B YallKe JaBUT BO3-
AyluHBI 1016 BhicoTolo B 50 x 3000 mwaros*. HeyauBuTtenbHO,
YTO XXMIKOCTb BXOAUT BHYTPb CTEKJISTHHOH TPYOKM, K KOTOPOii
OHa He UMeeT HU BJieUeH s, HY OTTAJIKUBAHMSA, U MOIHUMAETCS
TaK BBICOKO, NTOKa OHA He YPaBHOBECUTCS BHELLIHUM BO3YXOM.
ScHo, yTO MMeHHO ee TosnKaeT. Boma Xxe nomHumaercsa B no-
JI0OHO#H, Io ropasno Gosiee AiMHHOI TpyOKe routu jo 18 jnok-
Tei, T.e. BO CTOJIBKO pa3 BhIllle, BO CKOJIbKO pa3 PTYTh TSXesee
BOfb».

Cambie BbICOKHE OapoMeTpbl

Tpy6xa Topuuennun ObL1a B CYLIHOCTH NEPBBIM 0apo-
METPOM — NpUOOPOM TSl U3MEpeHUsI aTMOChEpHOTo 1aB-
neHusi**, Eciu BMECTO PTYTH B3STh BOZY, TO BBICOTA CTOJI-
6a BoZbl B TaKOM GapomeTpe Obia bl He 76 cM, a'B 13!/,
pa3 00JbLIe, T.e. 0K0Jio 10 M.

* Topuuesid NMpUHUMaN BHICOTY aTMocdepbl paBHOM 60 Mu-
JisM (a B ctapuHHoili Musie 6bu10 3 000 wwaros).
** HenpaBUNbHO CYNUTATh GAPOMETP NMPHGOPOM, MPEACKA3bI-
BalOLIUM TOTOY.
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Puc. 57. bapoMmeTp-naMAaTHHK B UTAIbIHCKOM TrOpo-

ne Pashua, ponune Topuuennu. Tpyba Gapomerpa

HarojJiHeHa OJIMBKOBBIM MacjoM. BeicoTta 6apoMmeTpa

11 MeTpoB. POHTaH BHU3Y WIIIOCTPUPYET TAKXKE OTHO
U2 oTKpbITHiT Topruemu
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[Tackanb — cTapuHHbII PpaHLY3CKUiT YUeHBIi, O KO-
TOPOM MbI YK€ UMEJIM Cily4ail TOBOPUTh, — CHEJaJl OIKIT C
ele 00Jb1INM 6apOMETPOM, TaK KaK XHUAKOCTbIO JJISI HETO
CAyXHJ10 BUHO. OH HaMoOJHWI KPACHEIM BUHOM CTCKJISTH-
Hy10 TpyOy BEICOTOI0 0KOJ10 14 M, 3aKyrnopw ee, IOrpy3ui
OJHMM KOHLIOM B 0abl0 ¢ BUHOM U BBIHYJ MOJ XUAKOC-
ThIO TIPOOKY OT TpyObl. BUHHEII CTOIO MMEN B BEICOTY — OT
YpOBHS BUHA B 0ajbe 10 Bepxylky — 10 M 40 cm. Puc. 56
u300paxaeT 3TOT CTapuHHBIN omnbIT. CaMo coGoio pasy-
MeeTCSl, UTO TAaKOTO POJia OIBITHI IPUXOAUTCS JeJIaTh HE B
KOMHate, a NnpsMo Ha ynuue. Ellle Bbillle TOT Mac/sHbIiA
0apoMeTp, KOTOpPhBIil coOpyXeH Ha poauHe Topuyennu B
BHJIe MamsaTHUKaA (puc. 57).

CKoJIbKO BeCHT Bech BO3ayX Ha 3emie?

OnBITH, ceifyac onucaHHLIEe, OKA3bIBAIOT, YTO CTOJIO
Boabl B 10 M BBICOTBI BECUT CTOJIBKO XK€, CKOJIBKO CTOJIO
BO3JyXa OT 3eMJIM A0 BepXHeil rpaHuIbl aTMochephl, —
OTTOrO OHM Y ypaBHOBEWIMBAIOT Apyr apyra. HerpynHo
BBIYMCJIUTh TTO3TOMY, CKOJIBKO BECUT BO3AYLIHBII CTONO,
OIMPAIOLIMIICS Ha KaXIbI KBaApaTHHIA CAHTUMETP 3€M-
HOI1 ITOBEPXHOCTU: CTOJIBKO X€, CKOJILKO BecuT 10-MeTpo-
BbIF CTOJIO BOAB C OCHOBAHUEM B CAHTUMETPOBBIN KBall-
paruk. B TakoM cronGe 1 ThIC. CAHTUMETPOBLIX KYOMKOB;
a TaK KaK KaXAblii KyOUK BECUT, MBI 3HaeM, 1 I, TO LeJbIi
BOISIHOM CTOJNG BecuT 1 ThIC. T, T.e. 1 K& DTO €CTh B TO Xe
BpeMS U BEC BO3AYLIHOTO CTOJI0A TaKOii XKe TONLIMHBI, BbI-
COTOIi OT 3eMU A0 IrpaHULIbI aTMOChepbl. 3HAYUT, aTMOC-
(bepa maBUT Ha KaXIblif KBaApaTHBI CAaHTUMETP 3eMJIU
(vnu Beuleit Ha Heit) ¢ cuiolo 1 K.

Y3HaB 3T0, HETPYAHO YX€ PacCUUTaTh, CKOJILKO BECUT
BECh BO31yX, OKPYXalOLMI Hally IJIAHEeTY: CTOJILKO KHJIO-
IrPaMMOB, CKOJILKO KBaJpaTHBIX CAHTUMETPOB 3aKJII0YaeT
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BCSl 36MHas MOBEPXHOCTh. [ToBEpXHOCTb 3¢MHOTrO llapa
paBHa, KpyribIM cyeToM, 600 muH. kM2, Kto He Goutcsa
BbIYMCJIEHUI C INIMHHBIMUY YMCJIAMM, TOT CaM PacCYMTAaET,
yt0 Bes atMocdepa Becut 5 000 000 000 000 000 T — nsATH
ThiCAY OW/UTMOHOB TOHH! Bec moucTHHE YYyIOBUILIHBIMA,
HO I10 CpPaBHEHHUIO C elle 60jiee OrPOMHBIM BECOM CaMOro
3eMHOTO0 Lapa BCe Xe TOBOJIbHO CKPOMHBII. BbIumciieHo,
yTO atMocdepa BECUT IIPUMEPHO CTOJIBKO, CKOJIBKO OfHa
ropa OBepecT: B MWUIMOH pa3 MeHblIle 36 MHOTO LiIapa.

Kak Bbicoka 3emnas atmocepa?

Ecnu ompenenuth Bec atMocdepbl CpPaBHUTEIbHO
MPOCTO, TO ropas3lo TpydHee y3HaTh, KaK OHa BbICOKA.
Bo3zayx, yeM BbIllIE, TEM CTAaHOBUTCS BCe pa3pexXxeHHee, U
9TO MeLlIaeT YeJIOBEKY IMOIHSITBCS BBICOKO BBEpX. YKe Ha

-BbicoTe 1500 M pa3pexxeHHOCTb BO3/yXa CKa3blBaeTcs B
TOM, YTO YE€JOBEK HAYWHAET UCMBHITHIBATh 0O0JIE3HEHHbBIC
SIBJIEHVS, HECMOTPS Ha TO, YTO Ha TaKOl BBICOTE BO3AYX
COBeplleHHO cBoboaeH oT 6akTepuii. HaynHas ¢ 3 Thic. M,
Iae KOJIMYECTBO KMCAOPOAA Ha !/, MeHblle HOPMaJIbHOTO,
TIOSBJISTIOTCS TIPU3HAKH «TI'OPHO# G0JIE3HN»: TOJIOBOKPYXe-
HMe, TOLIHOTA, YYallleHHbIe MyJabC U AbixaHue. Ha BbicoTe
4 TBIC. M YKCJIO OBIXaHUI BMeCTO 18 B MUHYTY JOXOAMT JO
40, a mysibc BMecTo HopMajibHbIX 80 — 1o 140. Ha BeicoTe
S TBIC. M YKCJIO KPACHBIX KPOBSIHBIX TeJiel YesioBeKa (rpu
MPONOKUTEIBHOM TaM IIpeObIBaHUM) YBEJIMYMBAECTCS C
OObIYHBIX 5 MJIH. B KyOMYECKOM MUWUIMMETPE 10 8 MIIH.
K 3ToMmy, BripoyeM, MOXHO ITPUBLIKHYTE: B TuGeTe cyliect-
BYIOT ITOCTOSIHHBIE Y€JIOBEYECKUE ITOCEJICHUS ITOYTH Ha Ta-
Koii BbicoTe (4 860 M), a B [Tepy Ha BoicoTe 4 870 M ycTpoe-
Ha XeJIe3HOIOPOXKHasA CTaHLIMS — BbICOYaiiliasi B MUpE.

Ha Bricote 6 500 M BO31yX TPMMEPHO BIBOE PEXE, YUEM
Ha ypOBHE OKeaHa. TeM He MeHee ellie Ha BbICOTE 7 ThIC. M
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Ha0J1101a]1M HepelKOo MOJIeT KOHAOPOB; BhILLE UX HE Tpo-
HUKaeT HU ofHO XuBoTHoe. Ho yenoBek mogHuMancs
Bbille, Oeps ¢ coboii crelualbHbIC annapaTthl A AbIXa-
HUst: 6e3 HUX CYLLeCTBOBATh Ha TAKOW BBICOTE YeJIOBEK HE
MoxeT. CnytHuk Tuccanabe noru6 Ha BeicoTe 8 600 M, Tak
Kax cMeJibyaky (B 1875 ) oTBaxXuiuch 3a€TeTh B 3TY 30HY
0e3 anmnapaToB C MCKYCCTBEHHBIM Bo3ayxoM. o 8 850 m
TOAHMMAaET CBOIO BEPIIMHY BblcoYaiilliasi ropa 3€eMHOTO
Liapa — DBEPECT; YEJIOBEKY He YAaloCh CTYMUTh HOrOH Ha
€€ BEpLUMHY: IPULIOCH IPEKPATUTh BOCXOXIEHHE, He A0~
X0/ HECKOJIbKMX JECATKOB MeTpoB'. OHaKo Ha asporuia-
He YeJIOBEK TTOJHUMAICS BbILIE.

11 anpena 1934 ©. utanbsiHcKuit teTyuk JloHaTH B3Je-
TeJl Ha camoJieTe [0 BLICOTHI 14!/, kunomerpos. Ho Ha Bo3-
IYLIHBIX LIapax JIIOAW 3a0Mpaluch 3HAYMTEIbHO BBILIE.
s 3T0r0 YyNnoTpe615110T 1Iaphl OTPOMHOTO pa3Mepa, JIIoau
JKe TIOMELAIOTCS He B OTKPLITO! KOpP3MHE, a BHYTPU Ha-
[JIyXO 3aKpbITOi KaOuHKBI, YTOOLI HEe 3al0XHYTHCS Ha Tex
BLICOTaxX, Il€ BO3AYyX O4YeHb penoK. Takoil BO3AyLIHBIN
uIap, NpeAHa3sHauyeHHbI U1 BeCbMa BHICOKOIO NMOAbEMA,
HAa3bIBaeTCs CTPATOCTATOM. ‘

B 1934 r. Bcex BbIllle NONHSIIMCh Ha CTpaTOCTa-
Te «OcoaBMaxMM» TPpU COBETCKUX BO3LYXOILIABATEIS:
®enoceeHko, BaceHkO M YCbICKHMH, 3arjiaTMBLIME XU3-
HbBIO 3a CBOM HayuyHblil mogBur. 30 ssHBapsi OHY JOCTUIIHN
BbICOTHI 22 KuioMeTpa. Bo3nyx Tam nmoutu B 20 pa3 MeHee
TYCTOl, YeM BOKPYT Hac y 3eMJIM. B HeM coBceM HeT Bozsi-
HBIX N1apOB, a MIOTOMY U He60 TaM Beerna 6e3061a4H0; OHO
He royiyooe, Kak y Hac, a o4t yepHoe. Tam Bceraa rnoj-
Hoe Ge3BeTpue U HUYEM He HapyllaeMasi THLIHHA.

B cronb BbiCOKME obnacTv aTMocdepbl 3amycKaau
JMIIb HebosbluiMe 1apel 0€3 maccaxupa; 3TH liapbl-

' K HacTosilieMy BpeMeHH Ha DBEPECT COBEPLUMIIU BOCXOXIE-
HUe yXe okoJio 1,5 TeiC. yen.
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30HABI, HECyLIMe CaMO3aImUMCHIBAIOLIHE M3MEpPUTEIbHbIC
npubopsl (TepMorpad — TepMoMeTp-camornucel, 6apo-
rpa¢ — GapoMeTp-caMOIKCELL), JOCTUTAJIY BLICOTHI 35 KM,
T/ie BO3AYX pa3peKeH MPUMEPHO B MONATOPACTa pa3 MPOTUB
TUIOTHOCTH €T'0 Y TIOBEPXHOCTHU 3EMJIU.

Puc. 58

B 5TOM pa3pexeHHOM BO3/yXe 1l1ap, pacnivpaeMblii ra-
30M U3HYTPH, JIONIAeTCs, a UMEBILKMECS Ha HEM UHCTPYMEH-
ThbI CMICKOMHO CIYCKAalOTCs BHU3 Ha napauiiote. [TpuGopsi,
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ynaBle TaKUM 00pa3cM Ha 3eMJII0, OTHICKMBAIOTCS Ofl-
HAaKO He BCEraa, YacTh UX TePSIETCS U He TMOoNaJacT B PYKU
yuyeHbIX. [1oaToMy OblIM NMpUAYMaHbl GCOOBIE HIapbI-30H-
JIbI, MHCTPYMEHTBI KOTOPBIX CaMM IEpenaloT CBOM IOKa-
3aHUS MO paauo. DTOT PanuO30HI U300PETEH COBETCKUM
yuyeHbIiM A.T1. MosiyaHOBBIM.

Puc. 59. lLlapbi-30HAbL, HecyLuue NpuGop-camonucell
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IpaHuueit aTMocepsl cieayeT CYMTATh Ty BBICOTY, Ha
KOTOPO# MMEIOTCS MOCJIeAHUE CIeabl BO3nyxa, YeM-JI100
00HapyXMBaIOIIIME CBOE CYLIECTBOBaHUE. DTO — BBICOTA
B 600—700 KM, KyJa JOCTUTAIOT JIyYH TMOJSIPHBIX CUSTHHUIA.
Ha BeicoTe 100 kM BO31yX pa3peXXeH npuMepHO B MUJTMOH
pa3 1o cpaBHEHUIO C BO3LyXOM 0113 36MHOM MOBEPXHOCTH.
Ecau MbI BCIOMHHUM, YTO B TaK Ha3bIBa€MbIX «ITYCTOTHBIX»
SJIEKTPUYECKHUX JTAaMMOYKaX BQ3AYX pa3peXeH «TOJbKO» B
COTHH TBICSIY pa3, TC JOJIXHBI OylIeM CUUTATh NMPOCTPaHC-
TBO Ha BbIcOTe yXe 100 KM mpaKTUYECKHU MYCThIM. YUeHbIe
NoaXonAT ¢ 6osiee CTPOroif MEPKOI M OTOIBUTAIOT TPaHU-
1y atmocdepsl B 6—7 pa3 ganbliie.

UccnenoBats 3TH KpaitHUE BBICOTbI aTMOC(EPHI C MO-
MOUIBIO CaMOJIETOB, BO3AYIIHBIX KOpabjieil Wiy 1apoB-
30HJOB HEJIb351 ¥ HalleAThbCA: OHU HE CMOTYT JE€PXKAThCsl B
CTOJIb pa3pexeHHoit cpefe. Ho, BepodaTHO, cO BpeMeHEM
Tyaa OyayT myLIEHbI paKeThl C CaMOTMCLAMU, KOTOPbIE U
paccKaxyT HaM o0 YCJIOBHUSIX, TOCIOACTBYIOLIMX Ha 3TUX
BBICOTaX.

Tskesas rasera

— Bo3bMu-Ka raszety B pyKu, — CKazaJl MHE KakK-TO
CTapiluuii OpaT B Te rogbl Moeil IOHOCTH, Korna ¢u3nKa
Obl1a MHE ellie COBEpILIEHHO He3HakoMa. — [a3eTa oueHb
Jierka, He npasaa jau? Y Tel tymaeiib, KOHEYHO, YTO CMO-
Keulb Bcerna MOAHATh €€ XOTh ofAHMM najibueM. Ho Bor
ceifyac Tbl yBUAMILIb, UTO Ta XK€ caMasi ra3eTa MOXET Clie-
JIaThCSI OYEHDb U O4YeHb TsKesoi. [Tonait MHe BOH Ty yep-
TEXHYIO JIMHEHKY.

— Ona u3py0JieHa, HUKYyZla He TOIUTCA.

— Tem nyyuie: He XaJko, €CJIU CJIOMAeTCs.

Bpat nonoxun nMHeHKy Ha CTOJI TaK, YTO YacTh €€ BbI-
COBBIBAJIACH 3a Kpai.
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— TpoHb 3a BbICTYNAIOLMi1 KOHeLl. JIETKO HaKJIOHUTb,
npasaa? Hy, a monpoOyit HaKIOHHUTH €€, KOTAa s1 HaKpoIo
JIPYTyI0 MOJOBUHY ra3eToi.

OH pasocTial ra3eTy Ha CToJjie, aKkKypaTHO paciipaBHB
ee CKJIaAKH U TIOKPbIB €10 IMHEHKY.

— Bepu nanky U CWIbHO yiaphb M0 BEICTYMalOUIe yac-
TH JIMHelKku. beii co Bcero pazmaxy.

— Tak ynapio, 4To JMHeiKa B MOTOJOK TMOJETUT! —
BOCKJIMKHYA I, pa3MaxXyUBasiCh.

— IlaBHOe, He Xaneil cubl.

PesynbraT ynapa Obu1 COBCEM HEOXUIAHHBIN: pa3aai-
cs1 TPECK JIMHENKa TepesioOMUIach, a ra3eta rno-rnpexHemy
ocrajach Ja cToJie, IpUKpbiBasi Apyroi 006JIOMOK 3/10M0-
JIYYHOM JTMHEH KU,

— Tazera-To Ts1KENEE, UEM ThHI AYyMa? — JIyKaBO CIpo-
cun Opar.

S pactepsiHHO mepeBOAWI IJ1a3a ¢ 00J0MKa JIMHEHKHU
Ha rasery.
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— Ho noueMy ke razera He nmycTuaa JuHeiky? Benb
BOT $1 JIErKO MOHUMAlO0 e€ co croia?

— B aroM u cyTb onbita. Ha rasery rasut Bo3ayx, u
C HeMalioil CUJION: KaXIblil KBanpaTHbI CAaHTHMETD ra-
3€THOrO JIMCTa OH NPHIABIMBAECT C CHJIOI KWJIOrpaMma.
Koraa ynapsiloT 1o BBICTYRAIOLIEMY KOHHY JIMHEHKH, TO
JPYrMM CBOMMH KOHLIOM OHAa HalMpaeT Ha ra3eTHBIM JUCT
CHM3Y; rasera JA0J/JKHa npunoaHaTbed. Ecin 310 nenaercs
MEMJIEHHO, TO MOJ] MPUIOAHUMAIOLLYIOCS Ta3eTy yCleBaeT
MPOHUKHYTh BO3/1yX CHapy>XH U CBOMM HanopoOM YpaBHO-
BELLIMBAaET JiaBjiecHWe Ha-razety cBepxy. Ho TBo# yaap Obin
TaK ObICTD, YTC BO3MYX MOJ ra3eTy NPOHUKHYTD HE YCIE:
Kpasi Ta3eThl ellie Npuieraju K CTOoly, KOraa cepeiriHa ee
yXe yBieKkanach BBepX. Tebe NpUILIOCH O3TOMY MOIHM-
MaTh He OIHY ra3eTy, a ra3eTy BMeCTe C HalMpaloliyM Ha
Hee Bo3nyxoM. Kopoue ckaszath, Te6e Hago 6bUIO NOAHATD
JIMHEHKOI Tpy3 TPUMEPHO BO CTOJIbKO KHWJIOTPaMMOB,
CKOJIbKO KBapaTHbIX CAHTUMETPOB 3aKJIOYAET MPUNOL-
HUMaeMblil yyacTok rasetbl. Ecau Obl 3TO 6BLT yuyacToOK
Oymaru Bcero B 16 KBapaTHBIX CAHTUMETPOB — KBajipa-
TUK CO CTOPOHOIO B4 CaHTUMETpa, TO iaBJIcHUE BO3/lyXa Ha
Hero cocTtassuio 61 16 kunorpamMmmoB. Ho noaHumaembiii
yuyacToK 6yMaru 3aMeTHO OoJbliie, TPUXCAUIIOCH, 3HAUYUT,
MOLAHUMATb U3PsIAHBINI Bec. Takoro rpysa iMHeiika He OCH-
JIUJIa ¥ CJIOMaJIach.

Borateipckoe ayHoBeHue

- B npyroii pa3 6par o3alayus MEHsi OTNBITOM MHOIO
pojlia, TaKXKe OCHOBaHHbIM Ha cBoiicTBax ra3cB. OH Hauyan
C TOTO, YTO MPUHSICS KPOUTh U KJIEUTb JUTMHHBIN MEUIOK
13 OCJIBIIOrC IMCTA ra3eTHOM Oymaru.

— MeuioK BBHIHIET HA ClaBy, — roBopui oH. — Sl ae-
JIalo ero ABOIHBIM, YTOOBI OH He MpOTyCKajJ BO3AyXa,
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Korza Mbl ero Haayem. Hy Bot, rotoBo! Tenepb, 1okyaa
Hall MEUIOK COXHET, MPUHECH-Ka Clona HECKOJbKO KHUT
fooobeMucree.

51 pa3bIcKaJl Ha 3TaXXepPKe TPYU YBECUCTHIX TOMA MEIK-
LIMHCKOTO aTjiaca v MoJIOXKUWJI UX Ha CTOJ.

— Moxeub Thl HAYTh 3TOT MELIOK pTOM? — CIpOCH
Gpart.

— KoHeuHo, — ckasarn 1.

— IIpocTtoe u nerkoe neno, He npasna au? Ho ecnu
NPUIABUTH MELLICK MAPOUYKOH TaKMX KHUT?..

— O, Torzua ckoJIbKC HM CTapaiicsi, MELIOK HE pas3ny-
eTCsl.

Bpat Mosiya nojoXun MeUIoK y Kpasi cTojia, HaKpblj
€ro OJHUM TOMOM, a MOBEPX MOMECTUI CTOIMS elie GIHY
KHMTY.

— Tenepsb cnenu. byny HagyBaTb.

— VX He cOGMpaelibes M CAYHYTh 3TM KHUTH? —
CIIPOCHJI 51 CO CMEXOM.

— HUmeHHo!

Bbpat cran pasnyBath Meuiok. M 4yTo Xe Bbl gymaere?
HuXHss KHUTa HaKJIOHWIAch 110/, HallopoM B3LyBLIErocst
MellIKa ¥ OMPOKUHYJ/IA BEPXHIO. A Bellb B HUX ObUIO HE
MeHee 5 Kr Becy!

He naBasi MHe ONOMHUTBCS OT YOUBJIEHUS, OpaT npu-
TOTOBWICSI TOBTOPUTD ONBIT. Ha 3TOT pa3 oH Harpy3ui Me-
LIOK Tpemst ToMaMH. TTozys1, 1 — BOT GOraThIpcKoe AyHO-
BeHUe! — BCe TpU TOMa ONPOKUHYJIMCh.

[MopasuTenbHee BCero To, 4YTo, KOT/Ja sl CaM OTBaKUJI-
CS1 IPOJIEJIaTh STOT OTbIT, MHE YAAJ0Ch ONPOKWHYTb KHUTH
TakK Xe JIeTKo, Kak 1 6patry. He Hano BoBce o6nanath HU
CJIOHOBBIMM JIETKUMU, HYA OOTaThIpCKUMM MYCKYyJIaMU: BCE
MPOUCXOIUT MOUTHU 0e3 HAMpPSIKEHUSI.
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BpaT 0OBSICHWI MHE, B 4eM TYT ObL10 aeJio. Koraa Mol
HagyBaeM GyMaXKHbIii MELLIOK, MBI BTOHSIEM B HET'G BO31YX,
CAaBJEHHBIN OOJblle, YEM HApYyXHbIM BO3AyX, — MHaye

'MEILOK He pa3nyBaics Obl. JlaBeHre Hapy>KHOTO BO3/yXa
PaBHO MPUMEPHO ThICSTYE TPAMMOB Ha KaXXIblii KBaapaT-
HbIi caHTUMETp. ITpUKUHEBTE, XOTS Obl MPUOBIUZUTENBHO,
CKOJIBKO KBaJpaTHbIX CAHTUMETPOB Oymaru 3axato Mo
kHuramu. ITonyuutcs mmomanbk cantumeTpoB 150—300.
M30bITOK naBjieHUSI B MELLKE HaJ HApYXXHbIM JaBJICHUEM
COCTaBJISIET MpPUMEPHO 15-10 mosi0 aTMOchEpHOro JaB-
nenud, T.e. 1000:15=okono 70 r*. Jlerko paccuyuTaTh
TeTepb, YTO oblIee JaBjieHUE BO3AyXa BHYTPU Mellka Ha
3aXaTylo €ro YyacTh, T.6. HA KHUTH, COCTaBJISICT HE MEHbILIE

70 x 150 = okoso 10 000 T,

uHaye roBops, 10 kr. Takas cuna, pazymeercs, GoJsiee ueM
JIOCTATOYHA, YTOObI ONIPOKUHYTh KHUTH.

Ecnu Gbl rutolnanb 3axaroii yactu Meuka Oblia pas B
JIECATh OOJIbILE, MOXHO ObLTO Obl «1YHOBEHUEM» TIOIHSTh
yejioBeKa. Baiu ToBapuill, KOHEYHO, HE MOBEPUT 3TOMY:
HEYXXEJIM OH HACTOJIBbKO JIETOK, YTO OCTaTOYHO AYHYTh —
U OH Oyzner nepxartbcsi OykBajibHO Ha Bo3nyxe? OgHako
Bbl MOXETe YOEOUTh €ro, NpojeiaB HaJl HUM TONOOHBIA
onbIT. Ins1 3TOro BaM nMoHagoOUTCs 0OJbILOCH GyMaXKHbiiA
MEILICK, pa3MEpOM B LIJIbIA Ta3€THBIN JIUCT; paan HalexX-
HOCTH MEILIOK HaJ0 CKJIEUTb U3 HECKOJIbKHX CJIOEB ra3eThl,
MHaye Oymara JIOTHET Npu pa3ayBaHUU. B oquH u3 yrjios
MeLIKa MIOTHO BKJICHTE MyHIIUTYK WJIH TYCUHOE MEpo B

* Yro TakoBa UMEHHO CUJIa, C KaKOIO Mbl CITOCOOHbI BAYBaTh
BO3/yX, MOXHO YCTAaHOBUTD C MOMOLLLbIO BapOMETPUUECKOI TPYOKHU
¢ pTyThio. Al He pa3 nponenbiBal 3TO U YOeAWICS, YTO BAYyBaHUEM
Mbl MOX€EM MOBLICUTDb PTYTHbIi cTONG B 6GapomeTpe HAa 5—6 caHTH-
METpPOB:
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BuUZe TpyOKHM, a Ha IIepo HAJCHBTE KOHEL, pe31HOBOI TpyD-
KU, 1OCTaTOYHO JUIMHHOM, YTOObI Bbl MOIJTM HaZyBaTb M-
1HOK He Haruoasce.

TTocne aTHX HECIOXHBIX TIPUTOTOBJIEHUI Bhl CMOXETE
JNlyHOBEHUEM TIGAHSTh TOBAapHIiLA Ha BO31yX, €CJIU OH CTa-
HET Ha YEPTEXHYIO JOCKY, MOKPHIBAIOLLYIO Balll OyMaXKHBIA
MeEIIOK. A 4yTOoOBl TOBapully He ObUIO OOWMIHO, CTaHbTE
TIOTOM Ha JIOCKY CaMW M CBOMM JYHOBEHUEM MOJHUMMUTE
U cebsa Ha Bo3nyx. Ecau pe3aumHoBasi TpyOKa NOCTaTOYHO
JUIMHHA, 3TO ynaeTcs 6e3 ocoboro Tpyna (puc. 61).

Bcerna s Jierko 3aayTh CBe4Kky?

Ceilyac Mbl yOeauIMCh, KaK MOTYLLUECTBEHHO ObIBa-
€T MHOrAa Hawe nyHoBeHue. Ho BOT oOparHblii nipumep,
KOTJa IYHOBEHME Halle OKa3bIBaeTCs ropaszio cjiabee, yeM
Mbl oxugaeM. TIpeGoBanu U Bbl 3al1yBaThb CBEYY yepes
BOpPOHKY? BeposiTHo, HET. MOXHO MO3TOMY 3apaHee cKa-
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3aTh, YTO.€CJIM NPOAeJIacTe TaKOM ONbIT, TO Oy/leTe U3ymiie-
HBI: 3a1yTh CBEYY Yepe3 BOPOHKY BOBCE HE TakK Jierko. Bbl
MOXETE CKOJIbKO YTOAHO AYTb Ha CBEYKY B Y3KMii KOHel
BOPOHKH, — TJIaM#l He LIEJIOXHETCS. MaJjio TOro: €civ Bbl
MOJHECETE BOPOHKY OJIM3KO K CBeye, TO IJjiamsi, BMECTO
TOTO YTOOBI OTKJIOHUTBCSl OT BOPOHKHU, NPUTHETCS K HEW,
HaBCTpeYy BO3AYLIHO#M cTpye (puc. 62).

CexpeT McKyccTBa 3alyBaTh CBEUy Yepe3 BOPOHKY Bce
K€ IOBOJIbBHO NMPOCT: Halo Aep>XaThb BOPOHKY TakK, YTOObI
TU1aMs TIPUXOAUJIOCH He Ha IMPOJOJIXKEHUU OCU BOPOHKHU, a
Ha TNPOJIOJIKEHUM ee LIMPOKOro Kpas. Torna cBeua racHeT
Jlaxke OT yMEPEHHOTO IYHOBEHUS.

Puc. 62

Yem Xe OOBSICHSIOTCA 3TU 3arajioyHblie. siBieHUs?
TeMm, YTO BO3ayUIHAS CTPYS, BRITEKAS U3 Y3KOi 4acTH BO-
POHKH, HEe HMIET aajiee Nno NpsAMON JIMHUM, a pacTeKaeT-
csd BIOJIb CTEHOK BOPOHKU. BcneacTsue 3Toro Bo3ayx B
0CeBO#i 4acTM BOPOHKM HEMHOTO pa3pexXaeTrcsi, OTTOro
371eCb U YCTaHaBJIMBAeTCS OOpaTHBI BO3AYLUIHbII TOK.
Tenepb NMOHSITHO, MOYEMY IJlaMsl CBEYM, TNMOMELUEHHOE
TIPOTUB ITOTO0 MeCTa BOPOHKM, HAKJIOHSIETCS HABCTPEUy
eif, a MoMelLeHHOe NPOTUB Kpast — OTKJIOHSETCS BIlepe.
Y racHer.
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YurarensaM, BepoOsAATHO, OYyIET UHTEPECHO Y3HaThb, YTO
OTNUCAaHHBIN 3[¢Ch, OTNBIT HATOJKHYJ COBETCKOTO M300pe-
tatend O.T. CHHMLBIHA HA MEBICJIb BHECTU CYLLECTBEHHOE
YCOBEPILICHCTBOBAHUE B YCTPOWCTBO BaXHOro ¢u3nuyec-
koro npubopa — KpykcoBoit TpyOoku. «Pemenuit 3ana-
YU, — MUCAT OH MHE, — €CTh HECKOJIbKO, HO IPUMEHEHUE
BOPOHOK ToKa Hawiyyluee. C onbITOM, MOKa3bIBaIOLLUM,
YTO BO3AYX pacTeKaeTcs Mo BOPOHKE, a HE UAET MpSMO,
s1 TO3HAKOMUJICSI U3 KHUTU, HanucaHHo# BaMU. OTBIT ¢
BODOHKOI1 4 Mpojeaal He pa3 v yOequacs, 4TO OH MOXET
MOMOYb PELUUTh 3a7auyy COCAWHEHUsl BaKyyMma (MyCTOro
MPOCTPAHCTBA) C OKpYXKalolleil cpegoit».

Bot noyuuTenbHbI NMpUMeEp TOro, Kak MHOTa HECIOX-
HbIii OTNBIT OTKPBIBACT MYTh K LICHHBIM U300pETCHUSIM.

ITouemy He BbLTMBaETCA?

OnbIT, 0 KOTOPOM ceityac OyaeT paccka3zaHo, — OJUH
U3 CaMbIX JIETKUX Ui McnosHeHus. HamonHuTe crakaH
BOJIO, MOKpOiiTE ero MOYTOBOM KapTOYKOM W, cjerka
MPpUACPXUBas €€ MNajlblaMu, MepeBEepHUTE BBEPX THOM.
Tenepb MOXeTe pyKy yOpaTh: OyMaxka He OTIaJaeT, Bojaa
HE BBUIBETCS, €CJIM TOJIBKO BBI HE IEPXKUTE CTaKaH KOco.

B TakoM BUAE BBl MOXETE NIEPEHOCUTh CTaKaH C MeCTa
Ha MECTO — HO C 60JIbLIMM yOOOCTBOM, YE€M MPHU OOBIYHBIX
yCJIOBUAX: Boga He pacruieckuBaercs. [Ipu ciyyae BaM He-
TPYAHO OyAET U3YMUTh TOBAPUILLA, TIPUHECS EMY B OTBET Ha
NpoCkOyY 1aTh HAMMUTHCS BOAY B OIMIPOKUHYTOM CTaKaHe.

YTo Xe ylepKUBaeT KapTouKy oT ManeHus? JapneHue
BO3/lyXa: OHO JEHUCTBYeT Ha KapTOUYKY CHU3Y C CHJIOIO, KO-
TOpasi, Kak JIETKO pacCYuTaTh, ropasio OOJbllle, YeM BeC
BOJIbI B CTaKkaHe, T.c. yeM 200 1.

Korna MHe ellle B JeTCTBE BIepBbIC MOKA3aIU U OOb-
SICHWJIY 3TOT OIIBIT, MHE ObLJIO CKa3aHO, YTO BOJA J0JIKHA
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HanoJIHATh CTaKaH BeCh, OT IHA 10 KpaeB. Ecu oHa 3aHu-
MaeT TOJILKO YaCTh CTaKaHa, OCTajlbHas Xe 3aHATa BO3IY-
XOM, TO OTIBIT He YIACTCA: BO3AYX U3HYTPU CTakaHa OyaeT
JABUTb Ha OYyMaXxKy, ypaBHOBEILMBAs JaBJICHUE HapyXXHO-
ro BO3/yxa; cJiefOBaTeJbHO, OHA JIOJIXHA OTINACTh.

Puc. 63

A pewuwn ToTyac xe MpoJenaTh ONbIT C HEMOJIHBIM CTa-
KaHOM, 4TOObl CaMOMY YBUAETh, KaK OyMaxka OTmajacT.
IMpencraBere Xe Moe yauBJEeHME, KOrga s yOeIUICs, YTo
OHa U TOrga He ortnagaet! KapTqua JEPXUTCSI HE XYyXKe,
YyeM MpU MOJTHOM CTaKaHe.

DTO MOCAYXHUO IS MEHSI HarJIgIHbIM YPOKOM TOTIO,
KaxK cieiyeT U3y4yaTh SIBJACHUS Mpuposl. BeicluuM cynapeit
B €CTE€CTBO3HAHUM JOMXKEH OBbITh ONBIT. Kaxnylo Teoputio,
Kak Obl MpaBaoNo06Ha OHA HY Ka3aJlach HallleMy yMY, CJie-
JyeT MPOBEPSITh ONBbITOM. «[ToBepsisi U NpOBepsisl» — TAaKOB
ObUI JIO3YHT MEPBBIX UCCIienoBaTeiei npupoab! ((paopeH-
TUiickKx akageMukoB) B XVII Beke, TakoB OH U mist Gpu-
3uka XX Bexa. M ecau npu npoBepKe TEOPUU OKaXeTcs,
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YTO OTBIT He NMOATBEPXKIACT €€, TO HAXO NOUCKATHCS, B UEM
UMEHHO Teopus ournbdaercs.

B HaweMm ciydyae HETpyZHO HalTH OWMOKY OObSICHE-
HMS1, HA TIEPBbIH B3MISA BIIOJHE YoeauTeabHOro. OTorHem
OCTOPOXHO OJWH yron OymMaXKu B TOT MOMEHT, KOraa
OHa 3aKpbIBAET CHU3Y OTBEPCTUE HE3ANOJHEHHOIo cTa-
KaHa. MBI YBUAUM, UTO Yepe3 BOAY MPONHAET BO3LYLIHBIN
ny3bipb. Yto 310 nokassiBaetr? To, YTO B cTakaHe BO3AyX
0oJiee pa3pexXeH, YEM CHapyXH: MHa4e HapYXXHBIM BO3ayX
He ycTpemJisiicst 6bl B IPOCTPAHCTBO Haz BoLoil. B aToM 1
BCS pa3rajka: CTakaH XOTs U COAEPXMT BO3AYyX, HO MeHee
TUIOTHBIN, 4YEM HapyXHbIN, a Cle0OBaTeNbHO, ciabee na-
Baluit. OueBUIHO, MPU OMPOKUABIBAHUM CTaKaHa BOAA,
OIyCKasiCb BHU3, BBITECHSIET U3 HETO YacCTb BO3/yXa; OC-
TaBILLUASICSL Xe YacTh, PaclpOCTPaHSISICh B MpeXHeM 00b-
emMe, paspexaeTcs U I1aBUT cirabee.

B cyuiHocTH, U B TOM ciy4yae, KOra BoJa 3arojiHsIeT
CTaKaH, Ka3ajoch Obl, LIETUKOM, — Haa OyMaxKoii, KpoMe
BOJIbI, UIMEETCA B HEOOIBLIIOM KOJUYECTBE TAKXKE BO3MYX.
JlocTaTOuHO CaMOro TOHKOTO CJIOsI BO3[lyXa HOPMaJIbHOM
TUIOTHOCTH, YTOOBI YPaBHOBECUTD JIaBJIcHUE aTMocChepbl
cHapyxu. Ho Bo3ayx B cTakaHe HEMHOIO pa3pexeH I1o -
CPABHEHUIO C HAPYXXHBIM, U OTTOro 6yMakKka Np1XuMaert-
cs K KpasiM ctakaHa. Eciu Gbl Bo3yxa B CTakaHe COBCEM
He ObL10, Hapy>KHOE AaBJAeHUE MPUXKUMaIIO Obl OyMaxKKy ¢
cunoio B 60—70 kr (CooTBETCTBEHHO TUIOLIALN OTBEPCTUS
crakaHa). OropBaTh OyMaXKy OT KpaeB CTaKaHa ObLI0 Gbl
OYEHb TPYAHO; MEXIY TEM B IEMCTBUTEIBHOCTU IJIs1 3TOTO
JIOCTaTOYHO caMoro ci1aboro ycunusl.

Bl BUaMTE, UTO Aaxe npocreiiline pusnyeckue onbi-
THI 1PY BHUMATEJIbHOM OTHOLUIEHUH MOTYT HaBECTH Ha ce-
pbEe3HbIE PA3MbILLJICHUS.
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Bozoa3Hbli KOJ10KO0a

Jnst 5TOrO ONbITa TOAUTCH OOBLIKHOBEHHBII YMbIBa/lb-
HbI# Ta3; HO €CJIY BbI CMOXETE MOJIYYUTD ITTYOOKYIO U LI~
poKyio 6aHKY, TO OMBIT TpofeaaTh yaooHee. BaM nonago-
OuTCA ellie ¥ BLICOKMIA cTakaH. DTO U OyIeT Ball «BO0/Ia3-
HBbIi{ KOJIOKOJI», a Ta3 C BOJOI NMPeACTaBUT YMEHbLIEHHOE
nono6ue Mops UM 03epa.

EnBa nu ectb onwiT npouie 31oro. Bel gepxure cra-
KaH BBEPX AHOM, TIOTPYKAETe €ro Ha JHO Ta3a, NPOoAosKast
NpUAEPXUBaTh PYKOi (YTOOBI BOJA €ro He BBITOJIKHYJIA).
Jlerko npu 3TOM 3aMETUTh, YTO BOJA BHYTpb CTaKaHa Moy-
TY HE TIPOHHUKAET: BO3AYX HE JOMYycKaeT ee. ITO CTAHOBUT-
cs ropasfo HarisgnHee, KOTAA IO BallUM «KOJTOKOJIOM»
HaXOIUTCS KaKOW-HUOYIb JIETKO HAMOKAIOLIU TPEeMET,
HanpuMep Kycouek caxapa. Ilonoxure Ha Boay npobko-
BbIi KPY>XOK, Ha HEr0 — caxap U IpUKPOMTE CBEPXY CTaKa-
HoM. CMeJio onyckaiiTe Tenepb cTakaH B Boay. Caxap ouy-
TUTCS HUXE YPOBHSI BObI, HO OCTAHETCSI, CYXUM, MIOTOMY
4TO BOJIA MO/l CTaKaH He MPOHUKAET.




ToT Xe ONBIT MOXHO MpOAENAaTh U CO CTEKIAHHOM
BOPOHKOIA, €Ciy, NMOBEPHYB €€ LUMPOKUM KOHIIOM BHHU3,
TUIOTHO 3aTKHYTh IAJIbLEM €€ OTBEPCTUE U TOTHa ITOrpy-
3UTh B BoAy. Boia noj BOpOHKY He MPOHUKAET, HO CTOUT
OTHATH NaJIel] OT OTBEPCTUS U TeM JaTh BO3AYXY BBIXOI,
YyTOoOBI BOAA GLICTPO MOIHSJIACh B BOPOHKE IO YPOBHS B
cocyne.

DTOT OMBIT AOKEH HaMISIAHO OGBSICHUTH BaM, KakK
JIIOAM MOTYT HaxOAMThCH U paboTaTh ITOJ BOJOM B BOIO-
JJa3HOM KOJIOKOJIE WJIM BHYTPHU TeX LUUPOKUX TPyO, KO-
TOpbIEe HAa3bIBAIOTCSI «KECCOHaMU». Boma He NMpOHUKAET
BHYTPb BOJIOJIA3HOrO KOJIOKOJIAa WJIM KECCOHa Io TO# Xe
MpUYMHE, 110 KAKOi He BTEKAET OHA IOJ CTaKaH B HalleM
OIBITE.

Yenosek noJx BORX0#

XoTs B BOZI€ Y paCTBOPEH BO3JyX, HO OpraHM3M Halll
TaK YCTPO€H, YTO AbILIATh 3TUM BO3JYXOM, KaK AbILIAT
_ pBIOBI, MBI He MOxeM. YToOBI OCTaBaThCs MOJ BOAOIO,
YyeJIoBeK J0JIKEeH MO0 MMeTh ¢ cobolo 3amac Bo3gyxa,
JIN00 Xe OBITh B COOOILIEHUM C BO3AYXOM, KOTOPHI1 UMe-
eTcs Haj Bojolo. [TonBogHas TexHMKa nouuia no o6oum
nytsiM. Cnyckasich B TaK Ha3bIBAEMOM BOJOJIa3HOM KO-
Jnoxkoisie, u3o6pereHHoM B kKoHle XVIII Beka, yenosek
JBILIUT 3211aCOM TOT'0 BO3JyXa, KOTOPbII UMEETCS B KO-
JIoOKoJie. A omnyckasich MoJ BOAy B 0COOOM BOHOJIa3HOM
KOocTioMe — cKacdaHIpe, 4YeloBeK IOoJyyaeT CBEXMUil
BO3AYX M3BHE: €ro HaKauuBalOT BHU3 Hacocamu. B Ha-
cTosliee BpeMs BOAOJIA3HBIMU KOJIOKOJIaMU GoJibLIe He
MOJb3YIOTCS, a MPUOEraloT K ycJyraM TolbKo ckadaHI-
pOB.
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Puc. 65

B crapuHy gyMaiu, yTo CHabXaTh BOJ0J1a3a BO3AyXOM
MOXHO OYE€Hb IPOCTO: IMPOBECTU TPYOKY OT €ro pra Hapy-
Xy, BBILLIE YPOBHSI BOABI, M BOAOJA3 CMOXET KaK YroaHo
JIOJITO OCTaBaThCsl IOJA BOAOIO, IbIlIA C IOMOILIbIO 3TOM
Tpy6xu. Koraa cioH okyHaeTcs € ronoBoii B peUHyIO BOLY,
OH Tak Y JeNaeT: BHICTaBJIgeT KOHeLl X000Ta U3-110]1 BOMbI
M OBILIUT HapyXHbIM Bo3ayxoM. OmHaKo, KOrjga TeM Ke
NMPUEMOM IpOOOBAJIM MOJIb30BATLCS JAIOOM, JeJI0 KOHYa-
JIOCh OYEHbB IUTaY€BHO: HECYACTHBIX BOJ0JIa30B U3BJEKAIU
13 BoIbI Oe3nbixaHHBIMU. ITociie HECKOJMBKUX TaKUX Ka-
TacTpod HUKTO yKe He pelajicst 60Jiblie MOBTOPSATh CTOJIb
OTNAaCHBIE OMBITHI.
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YT100bl BBISICHUTh NPUYUHY DTUX HEOXMIAHHBIX He-
yaay, OOMH BEHCKMII Bpay TMpou3Bea psi UCTIBITAHUI
HaJ HerJyOOKUM MOrpyXeHueM cebsi caMoro B BaHHY C
TpyOKO#, [aouieil BO3MOXHOCTb [bILUATh NMOA BOIOIO.
Oka3zanoch, YTO 4eJOBEYECKUI OpraHM3M eBa BblOEp-
>KUBAeT TAKOE UCIBITAHUE B TeUEHUE HECKOJIbBKUX MUHYT,
Jaxe eclv TyOGHHA MOrpyXeHus JocTuraeT Bcero 60 cm.
Ha riy6une 90 cM Bpau Mor npoaepXartbCsi BCEro OIHY
MUHYTY; Ha TJIyOMHE LIeJIOr0 METpa — TOJIbKO NOJMUHY-
Thl; Ha IJIyOMHE Xe NMOoJyTopa MeTpoB — He GoJiee 11ecTU
cekyHa. Korza e Bpau oTBaXXWics NMOrpy3uThes C TPyO-
KO 10 TTyOHHBI BYX METPOB, OH CEKYH[Ibl UEPE3 [IBE yXKE
TOTEPSUI CO3HAHVE; B €r0 OpraHM3Me MpoU30LLUIU 1O TOro
cepbe3HbIe PacCCTPOICTBA, YTO yIAJI0Ch BOCCTAHOBUTh 3710-
POBBE TOJBKO MOCJIE TPEX MECSILIEB TLIATEABLHOIO IEYEHUS
B ITOCTEJIH.

B yeM xe neno? IMoyeMy Tak BpeaHO IbillIaTh NOJ BO-
JIOi yepe3 TpyOKY, BLICTABJIEHHYIO HAPYXKY?

HetpynHo coobpa3uTh, KakoBa NpUYMHA, €CJIU BCIIOM-
HUTb, UTO Y€JIOBEYECKOE TeJIO, TOTPYXKEHHOE MO/ BOAY, IO/ -
BEpraeTcs TaM CHapy>Xy YCWJIEHHOMY JIaBJIEHUIO, MEXIY TeM
KaK ero Jierkue, CoeJuHeHHble TpyOKOii C HApYy>XKHbIM BO3-
JIyXOM, UCTIBITBIBAIOT HOPMaJIbHOE aTMOC(EPHOE JaBJIeHUE.
B pesynbraTte HepaBeHCTBa HAPYXKHOTO U BHYTPEHHETO JaB-
JIEHUI KPOBb BBITECHSIETCS] U3 HIKHEH YacTH TeJia B JIETKHUE,
U3-3a YMEHBLIEHUS OTTOKA KPOBHU OT Cepjilia OHQIIEpeNno-
HseTcsl ¥ pacuuupsiercs. [1pu onbiTax ¢ MEIKUMU KUBOTHbI-
MM OGHaPYXMBAJIOCH MOYTH NOJIHOE 06ECKPOBIMBAHNE HOT
1 OPIOLLIHOI MONOCTH, TaK YTO MPU BCKPHITUM BHYTPEHHUX
OPraHOB T10J HOXXOM TMOYTH HE BbICTYTIAJIO KPOBHU.

MOXHO MOCTaBUTb BOMPOC: MOYEMY HUYEro rnopob-
HOTO He MPOMCXOAMT C MPOCTO HBIPSIOLIYM YeIOBEKOM?
ITotomy yTo, HBIpSIS, Mbl UMEEM 3arac BO3LYXa B CBOMX
JIETKUX; 3TOT BO3AYX CAABIMBAETCS OKPYXalollieit BOJoI0 B
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TO# Xe Mepe, KaK M Mpoyue yactu Teja. HepasHoro nas-
JICHUSI CHApPY>XU M BHYTPH HET, OTTOrO U HET TeX 00jie3HEH-
HbBIX SIBJICHUH, O KOTOPBIX Mbl CEYAC paccKas3asiu.

Teneps BB NMOAMETE, UTO BOI0JIA3y, HAXOAALIEMYCS Ha
HE PeKH B BOJOJIA3HOM KOCTIOME, HaJO MOABOLUTH BO3-
JIyX He 11oJ, OObIKHOBEHHBIM aTMOCGEPHBIM JaBlIeHUEM, a
MOJX YCWJICHHBIM, COOTBETCTBYIOLLIUM JAaBJIEHUIO BOJABI Ha
TO# TyOMHe, rae BojoJia3 Haxonutcd. Ha riyGune 10 M
JaBicHHe BOAB COCTaB/sieT | KT Ha KBaApaTHBIA CaHTH-
MeTp. A TaK KaK HOpMaJibHOE JaBjieHHe aTMOchepbl paBHO
TaKXe | Kr Ha KBaJipaTHBI CAHTUMETD, U 3TO HaBjicHUE
Yyepe3 BOAY Mepenaetcsi BOMO0Ja3y, TO, OMYCTUBIUUCH Ha
riyouHy 10 M, BOJ0JIa3 MCIBITHIBAET aBJCHUE B 2 KT Ha
KBaApaTHBINA caHTUMETP. 3HAYUT, eMY Hallo MMofaBaTh Ha-
COCOM BO3MyX, CJIUTBIH BBOE: TaKOil BO3/yX, 110 3aKOHaM
bu3uKu, 1aBUT BIBOE CUJIbHEe OOBIYHOrO aTMOChEPHOTO.
Ha rny6uny 20 M Hao HakauXBaTh BOJOJIa3y BO3yX, CXKa-
ThIit BTpoe; Ha rinyouHy 30 M — cXaTblii BUETBEPO, U T.A.

Ho moxer JiM yeyioBeK AbIlLATh TAKUM TYCTHIM BO3-
nyxoM? OnbIT MOKa3bIBaeT, YTO Haubosbluasi MIOTHOCTh
BO3JyXa, KAKUM MOXHO €llle YeJOBEKY AbILIaTh, OTBEYAET
cxaruio B 4'/, pasa. Takoe naBlieHHe rOCMIOACTBYET IOA BO-
JI010 Ha ThyouHe 35 M. D10 U ecTh HauboJIbLLIas IyOuHa,
Ha KaKyI0 MOXET YeJI0BeK MOrpyKaThCsi B OObIKHOBEHHOM
BOJOJIA3HOM KOCTIOME™.

* TIpaBunamMu o oxpaHe Tpyaa B Coro3e A0OMycKaicsi Cryck
BO/0JIa30B He ryoxe 40 MeTpoB; 3TO OTBEYAET CXATUIO BO3AyXa
B 5 pa3. Cnyckarh MoABOAHBLIX pa0OTHMKOB HA OOJbUIYIO TyOUHY
MOXHO ObUIO TOJBKO € 0CO00TO pa3pelieHUs] LeHTPaIbHOH BOJO-
J1a3Hoii 6a3el. Ha Takue riyGrHbBI MO3BOJISLIOCH CIYCKATh JIMIUB J110-
Jiei OYeHb KPEMKOTro 310POBbSI ¥ IPUTOM MOATOTOBJIEHHBIX 10ATUM
ynpaxHeHueM. Camas Gonpluasi myOMHa, Ha Kakylo Clyuyalnoch B
Co1o3e GnarornosiyyHo Cryckarh Bonos1a3oB — 56 MetpoB (B 1927 1. B
DunckoM 3anuse). ITonbITKK BOA0a30B MPOHUKATD INIYOXKE .KOlH-
YaJlIUCh CMEPThIO CMeJibYaKa WM ero TSDKEAbIM 3a00eBaHMEM.
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IMonBuru COBETCKUX BOJIOJIA30B MPOrpeMes Ha BeCh
Mup. Jlaneko 3a pybexxoM u3BecTHa pabota GecCTpallHbIX
M UCKYCHBIX BOZ10J1a30B DIpoHa (DKCre UMY MOABOIHbBIX
paboT ocoboro HazHaueHUs Ha Mopsax u pekax CCCP). 3a
JecaTh JieT paboTbl — ¢ 1923 no 1933 — anpoHOBIBI cniac-
JIM 3aTOHYBIIME Kopabiau «ManbiruH», «CranuHrpany,
«XapbKOB», MOJHSUIN MTOABOJIHYIO JIOAKY «Ne 9», jeqoKo
«Canko» U ellle Leaylo coTHIo apyrux cynoB. (Kto xouer
NnoGJvxe MO3HAKOMMTBLCA C paboToi BOJOJAa30B, IMYCTb
npouretr KHUXeuky K. 3omoroBckoro «ITogBoaHbie Mac-
Tepa», aBTOp €€, CaM BOJ0J1a3, CyMeJl paccKa3aTh O CBOEM
paboTe NpocTo, NMPaBAUBO U YBJIEKATEJbHO.)

S ckazan paHblie, YTO BOAOJIA3 HE MOXET CITYCKATbCst
riy6xe 40 MetpoB. ITpu 9TOM st UMe B BHLY «ITOABOIHOTO
MacTepa», OJIETOro B BOJOJIa3HbII KOCTIOM OOBIYHOTO 00-
pasua. : \

OOGBIKHOBEHHBII cKadaHIp MpeIcTaBIsieT MATKYIO pe-
3HHOBYIO OJEX]Y, UepE3 KOTOPYIO AaBjieHUE BOABI Lie/Iu-
KOM nepenaetcs Tesry. BogosiasHble KOCTIOMBI, CAeTIaHHbIE
LICJIMKOM M3 CaMOM MPOYHOI JIMCTOBOM CTaJIU, B CYLIHOC-
TH, HE YTO UHOE, KaK CTaJbHOI GyTJsAp, KOTOPbIi 3aIIu-
LIaeT TeJO BOJOJa3a OT AABJCHUSI OKpYXalolleil BOIBbI.
DyTisIp 3TOT MOXET OJHAKO CrUOAThCs B COUJICHEHUSIX U
JlaeT BOJ0J1a3y CBOOOIY INepeaBKeHus. B TakoM KocTio-
M€ MOXHO OITyCKaTbCsl TOpa3ao riyoxe 35 M, MoToMy YTo
TeJIO BOZ0J1a3a He UCTIBITHIBAET BOBCE JABJICHUS BOLBI U B
dyTngap MOXHO HaKauMBaTh BO3AYX OObIYHOM TJIOTHOCTH.
KoHeuyHo, ¥ 1g cTajibHOro QyTisipa CylLIeCTBYET rpaHu-
ua, r1yoxe KOTOpO# ero Hejib3sl MOorpyXaThb, YTOObI OH He
CMSIICA JaBJeHUEM BOIbI*,

* [IBecT MeTpOB — BOT HauOoMblLas rnyOMHa, Ha KaKylo yaa-
BaJIOCh CIYCKAaTbCs COBETCKMM BOJOJIa3aM B HOBOM30GPETEHHBIX
KOCTIOMaXx.
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PE3YHOBbIW BOIONA3HbLIN Tﬂ)KEII!:Iﬁ, FHVSOKOBanblﬁ,
KOCTIOM XECTKUM BOAONA3HbIX KOCTIOM

Puc. 66

MeTtainyeckue BOA0Aa3HbIe KOCTIOMBI SIBUJTUCH B OT-
BET Ha TpeOOBaHUeE IMpaKTUYECKON XU3HU. [les10 B TOM, UTO
3a BpeMsl MUpPOBOI BOMHBI 3aTOHYJIO CBBILIE 4 THIC. CYJI0B,
HECLIMX Ha cebe Tpy3 CTOMMOCTBIO B MUJLTMAPb! pyOJei.
YacTp 3TUX Ipy30B NorpedeHa Ha Ii1youHe, He HAaCTOJIBKO
00Jb1I0#, YTOOBI HEMB3s1 ObLIO MX M3BJe4Yb. HackKoJibKo
YCTICLHO UAET MOIbEM 3aTOHYBIIMX LIECHHOCTEN, BUTHO U3
TOTO, YTO JIO CUX IIOP YIAJIOCh YX€e U3BJIEYb CO JHA MOpEii
KOJIMYECTBO IPy30B, CTOMMOCTb KOTOPBIX B HECKOJILKO pa3
GoJiblile, YeM LicHa 30J10Ta, 100BITOro Ha GoraTeiiumx pas-
paborkax KajndopHUM cO BpeMEHU UX OTKPBITUSL.

Jlyuive BOMOJIa3HBIE KOCTIOMBI KECTKOM CHUCTEMBI,
paccyuTaHHble Ha myOuHy 200 M, BecAT B BO3AyXe MOJ-
TOHHBI, 0] BOIOIO — He 6oJee 8 KL
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B myunne okeana

OceHblo 1932 .. aMepUKaHCKUM YYEHbIM YUJIbSIMOM
BbubGoM Obu1a mocTurdyra riyouHa 660 metpos. OH cryc-
KaJICsl B 3aKPBITOM CTAJIBHOM 1lIape, KOTOPbIii YUYeHBI Ha-
3BaJ1 «baTuchepoit» (T.e. ITyOMHHBIM ILIapOM).

IMocnyuiaeM, 4To pacckasblBaeT OH caM O CBOeM He-
00BIYaitHOM CITyCKe B MyYUHY OKeaHa:

«[IpUroToBAEHUS K CNYCKY 3aHSUIM MOYTH LENbIii Mecsl.
HapexHocts 6aTucdepnl Obuia NpoBepeHa NMYTEM MOBTOPHOIO
OIyCKaH¥$ CHapsAa NOPOXHAKOM Ha IyouHy okojio 900 M.

«HcnbitaHus 6atncdepbl ObUIM COMPSIXEHBI C 0OJIbLION
onacHoctb10. [Tocne onHOro U3 nNpoGHLIX NOrpyXeHuu 6aTnc-
¢epa okazanach MOJIHOI BOAbI MOYTH AoBepXy. HaxoauBluniica
B Heil Bo3ayx OblJ CXKaT 10 HUYTOXHOro o0beMa. A nmpuHsI-
Csl OTBMHYMBaTb OTPOMHbBIN 3aMOpHbIA OOAT B HEHTpPE JIOKA.
Tlocne HECKOJNILKMX MOBOPOTOB pa3iajics BbICOKMIA, MEBYYUid
3ByK. 3aTeM BpbIBaJacb TOHKAas M CHMJIbHAs CTPYsl BOASTHOI
nbutk. Sl OCTOPOXHO M MENJIEHHO Bpalllaj PyKOSATKY 3anop-
HOTO BMHTA, NPUCIYLIUBAICh K MY3bIKaJlbHOMY 3BYKY, KOTO-
pblii cTaHOBUWJICS Bce 0oJjiee HeTepneuBbIM, MO MEPE TOTO KakK
JlaBJieHHe 3aKJII0YeHHbIX B OaTvcdepe BellecTB MOCTENEHHO
YMEHBLIANAOCh — MO YETBEPTb TOHHBI AABJIEHUS Ha - KaXAblii
o6opot BuHTa. [1peaBuas BO3MOXHbBIE NOCIEACTBUS, I MPUKa-
3aJ1 OYMCTUTL nanydy nepen JiloKoM 6atuctepsl. Bapyr sanop-
Hblif OONT BbIPBAJCS Y MEHSI U3 PYK M MyJiei nepesieTes yepes
nanydy. 3a HUM BbUIETEJ] MOULIHBINA CTOJO BOIbI, MPEBPATHB-
IUMIACSA 3aTeM B lyMHbI Bononan. OKaxXuch s Ha NyTH, 5 OblI
Ob1 00e3rnaBiieH».

B koHUe ceHTAOps Bce ObUIO yXe TMOATOTOBJEHO K
CMYyCKY. Y4acTBOBAaTh B HKCMEIULIMU JOJXKHBI OBLIN JIBOE:
Ha3BaHHBIH YYEHBI U KDOME TOTO CTpoUTeJib 6aTncdephl
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BaproH. Culist BHyTpY CTajibHOTO 11&pa, OHU MOTiU BCe
BpeMsi coob11aTh no TesiehoHy cBOM HabJtoaeHMsE Ha 6OpT
KopabJisi, C KOTOPOTrO NMPOU3BOAUIICS CIYCK.

Puc. 67. CranbHoii miap — 6atucdepa — 1 ray6oko-
BOJHBIX MOrpyxeHuii. AMepukaney buG onyckasics
B 3TOM CHapsie 0 NyOuHb 660 MeTpoB

«OcMOTpEB €llie pa3 BCe MHCTPYMEHTBI M pUOOopsl, B 1 yac
15 MuH. JHS MBI 3a)1e3u B 6atucdepy. JTIok ObLn 3aXJIOTIHYT, U
HayanoCh KperyieHue NecaTka GoMbLIMX raeK, OT KOTOPOro Mbl
YyTb HE OMJIOX/IU. 3aTeM, ONHOBPEMEHHO C MPOLIAIbHBIMHU CJI0-
BaMM, ObLI NpHBeJeH BO BpailleHUe 3anopHbIi GOIT.

«bapToH TOTYac OTBEepHYJN KpaH KMCAOPOAHOIO Oaio-
Ha, a 9 HaJleJl HayWHUKN U YCTAaHOBWJI KOHTAKT C TeJieporinc-
TKO#. Sl mpuka3zan HayaTh MorpyxeHue. Mbl NMO4YyBCTBOBANH,
Kak Gatuicdepa AporHyia U, moKauuBasich, MOMJbING B BO3AYXE.
[Mocnbiwancs nieck, KOTOPOro st HUKoraa He 3abyay, U o CTCK-
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J1y noGexXasu ny3bIpy U neHa. Mbl MOTpyXaJMcCh B CBEPKAIOLINE
M3yMpYIOM BEpXHHE CJIOU OKeaHa.

«O0 WwuTIOMMHATOpax M3 KBaplia v O JIloKe s He 6cCroKOouI-
cs1. OHM OTJIMYHO BbIAEPXKAJIU UCTIBITAHUE NPU NMOTPYKEHUU Ha
900 metpoB. Ho canbHUK TenehoHHOro BBOAA NPOMYCTUII NPU
ToCJaeIHEM UCTbITAHUM OKOJIO 2 JIMTPOB BOAbL. IpyruM UCTOY-
HUKOM Gecnokoiictea 6biia 1 000-BaTTHas lamna. Mbl B3siu ee
BIIEpPBble U HEe 3HAIM, KAaKoe e ACTBME OHA NMPOU3BEIET Ha KBap-
LIEBOE OKOILLKO, OKOJIO KOTOPOTrO MOMELLAIACh.

«Ha npotsixxeHuu nepsbIx 60 METPOB MBI CTapaIUCh YCTPO-
WTbCH KaK MOXHO yao6Hee B HalleM TECHOM MOMeLLEeHUH (No-
nepeyHUK Gatucgepnl paBeH.1,5 Metpa). 3anucHasg KHUXKa,
caMbie HeOOXOaMble MHCTPYMEHTHI U (POHAPUK HAXOAWIUCH Y
MEHS B OTKPBITOM MeLIKe Ha rpyau. Mesikye Beuiy s paccoBa
10 KapMaHaM, a BCE OCTaJIbHOE MPUXOAWIOCh OTBICKMBATDb 110
Mepe HanoGHOCTH cpeliu ApYrux Belleil B Kyde Ha JHE Hallero
wapa. S 3aHsn HabmonaTeIbHbIA MOCT y OKHA, a bapToH cinenun
3a TIPOXKEKTOPOM, CAJIbHUKOM M KHCJIOPOAHBIM GaJIJIOHOM.

«B 2 yaca 47 muH. wap goctur ryouns 300 MeTpoB.

«OcBellieHUEe CTAHOBWIOCH Bce Gosiee ciiabbiM. B TeyeHue
HEKOTOPOTro BpeMeHM, BUCA Ha 3TOM IyGHUHE, MBI NPOBEPSIIU
COCTOSIHME Halllero MMpka. bapToH yCTaHOBWJI, YTO JIIOKH U
KpaH KHCJI0poaHoro 6auioHa B MoJiHOM ucnpaBHocTH. Ha Te-
nie(hOHHOM BBOJIE TAKXKE He ObLIO HUKAKMX CJIEA0B BJIaXHOCTH.
S oceeTs1 (pOHAPUKOM OKHO M YBMIEJN, YTO U3-TOJA OINpaBbl
CTEKJIa CTEKAIOT TOHKUE CTpYHKU. 3aTeM s 3aMeTUJ BJIaXXHbIE
CTPY#WKM Ha BCEX CTEHKaX, U Mbl TOHSIH, YTO 3TO PE3y/bTaT
HOPMaJILHOTO CryllleHHMsl HAalllMX UCTIApEHUi Ha XOJIOAHO cTa-
JIK, a HE NMpocayuBaHUe BOAbI CHAPYXH.

«bok 0 60k c Hamu MUTbLIA Mapa y60KOBOAHBIX yrpeit. [Ton
CcaMbIM MOMM HOCOM NPOMEJIbKHYJIM MOPCKHE 3BE3/bI.

«Kucnopon yxoaun GeicTpee, yeM mnosiarajocb. [1oatomy
bapToH Havyan nepenasaTh NMoKasaHus NPUGOPOB Kak MOXHO
KOpoue, a MOU COOOLLIEHHS HaBEPX NPUOOpESIN YUCTO Tesierpad-
HbIH CJIOL.
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«B 2 yaca 56 MuH. Mbl GbLIM OMIyLLEHBI KAKHM-TO PEBOM U
y3HaJIM, 4TO cupella GyKcupa OTMEYAeT Hallle MOrpyKeHHe Ha
425 MeTpoB, T.e. Ha M1yOMHY, KOTOpas ObUIa 0 CUX MOp PeKop-
JIHOIA.

«Jocturium 450 MeTpoB, Mbl BKJIIOYWIM NMPOXEKTOP. B cBe-
T€ €ro Jiyya CTalu BUAHBI Ba OOJIbIUMX Yrpsi, KOTOPLIE TOTYAC
e YIUIbUIM B CTOPOHY. ‘

«Ha rny6uxe 495 MeTpoB CTaJIo TEMHO, KaK... B IpeUCnon-
Heli. MHe yxe He XBaTaslo CpaBHEHMH [/i ONpEAEIEHUS 3TOrO
Mpaka. Ha paccrosiHuM MeTpa nporuibiia crast menys, ¢docdo-
peCUUPYIOLIUX APKUM 3€JIEHbIM CBETOM.

«B 3 yaca 6 MuH. Mbl GblIM Ha ryouHe 510 MeTpoB U oc-
TAaBAINCD 3[eChb B TeUeHHUe Tpex MUHYT. Ha 3To# ryGuHe yeno-
BEYECKMI1 IJ1a3 He pa3inyall HUKaKHUX MPU3HAKOB COJIHEYHOrO
CBETa, JJaXe C MOMOLIbI0O MHCTPYMEHTOB.

«TaknM 06pa3oM 51 ONYCTUIICS HUXE 30HbI IPOHMKHOBEHMUS
COJIHEYHBIX JIyueil, JOCTYMHBIX YeJIOBEUECKOMY 3PEHMUIO.

«Ha rny6uHe 585 MeTpOB Mbl UCITBLITAJIM NIEPBYIO CEPLE3HYIC
Kauky. OHa Hayanack HeoxuaaHHo. A nopesan cede ryGy o BbI-
CTyN OKHa, a BapToH yaapuiics ronoBo# o asepb. Mbl nepexu-
JIM caMblii CWJIBHBII MCNYT 3a Bce Bpemsl norpyxxeHusi. Ha onHo
MrHOBEHHE Y Hac CO34aj1oCh olllyllieHue, OyaATO Mbl 00OPBAIUCH
Y ONpoKUAbIBaeMcsl. B manbHeileM Takas Kayka MoBTOPSIach
Kax/ble 2—3 MUHYTBI.

«Koraa Ml morpysuaucs 10 630 Metpos, Gatucdepy Ka-
Yajio TaK CWJIbHO, YTO GoNbluas YacTb HALUIMX XMMHUYECKUX CO-
CTaBOB MpOCHINajiach HaM Ha royiosy. [IpuiocL HENMpepbIBHO
nepepacnpeeiiTh OCTaloUMecs, YTOObl 00eCneYyuTh BO3MOXHO
60J1b1LIYI0 TOBEPXHOCTD MOMIOLUEHUS YIJIEKUCIIOTO rasa.

«B 3 yata 23 MMH. 8 NpuKasajl ONMyCTUTb HAac riyGxe, U
cnycTs 3 MMH. HaM COOOLLIMIIM, YTO Mbl HAXOAMMCS Ha ryOKHe
660 meTpos. Temneparypa ocTaBajlach OYTH NMpPEXHEN, HO CTaNIb
OblLi1a XOJNOAHA, Kak Jiell, 3 OKOHHOE CTEKJIO XOJIOAMJIO KOHUMK
Moero Hoca. OKHO MPUXOAUIOCH BCE BPEMS MPOTUPATb.

«HeMHoro cnyctsi, uccienys CajJibHUKOBbIE€ YIJIOTHEHHS
HaJ rojioBOii, Mbl YCTAaHOBMJIY, YTO LWJIAHT Tesie(hOHHOTO BBOAA
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BAaBaeH Ha 1,5 nioiiMa BHyTpb 6atuchepbl. Kauka craHoBuIaCh
HectepnuMoii... TTocoBellaBIINCh, MbI PELLIWIM, YTO LIEJIb HAMU
JNOCTUIHYTA M HET HYXIbl OCTAaBaTbCs B 3TUX HEMPUATHBIX U He-
JIErKUX YCJIOBUSX. Sl pacnopsauics HayaTh NMOABEM.

«B 4 yaca 8 MMH. MbI BbIGpaJIMCh Ha MOBEPXHOCTb Mops. U3
Hallue# TeMHHULIbI Mbl BbUIE3JIU pa30UTbIE U CO CBEAEHHBLIMU KO-
HEUYHOCTSAMM, HO OYEHb JIOBOJIbHBIE...»' \

Cyxum U3 BOIbI

Bam yxe M3BecTHO, YTO BO3IYX, OKPYXXAIOLLIMil HAaC CO
BCEX CTOPOH, JaBUT C 3HAYUTEJILHOI CUJION Ha BCe BELLH,
€ KOTOpbIMU OH conpuKkacaercst. OnbIT, 0 KOTOPOM ceifuac
OyZAeT paccKa3aHo, ellie HarIsiAHee MOKaXeT BaM CyLLEeCT-
BOBaHHE aTMOC(EPHOTro JaBJICHUSI.

[TonoxuTte Ha MJIOCKYIO TapeslKy MOHETY WIU MeTaj-
JIMYECKYIO TyTOBULY U HaJieiiTe BOAbl. MOHeTa ouyTUTCH
noj Bofoii. BLIHYTb €€ Tenepb rojibiIMU pyKaMu, He 3aMo-
YUB MaJIbLIEB U HE BbIJIMBAas BOABI M3 TapejKU, KOHEYHO,
HEBO3MOXHO.

3axrute BHYTPM CTakKaHa OyMaXkKy M, KOrma BO3IyX
HarpeeTcsi, ONMPOKUHBLTE CTAKAH Ha TapeJiKy PSioM C MO-
HETOM TaK, YTOObl MOHETa OYYTWJIACh HE TMOJ CTaKaHOM.
Tenepb cMoTpuTe, uTo Oyaer. XKnaTh NMpUIETCS HEOOJITO.
Bymara noa crakaHOM cpa3sy MoracHeT, U BO3lyX HauHeT B
cTakaHe ocTbiBaTh. [To Mepe Xe ero ocTeiBaHUs Boja OyneT
BTATMBATbCsl CTAKAHOM M BCKOpe Bcsi TaM cobepeTcst, 00-
HaXuB JHO Tapeaku. [Togoxnute MUHYTY, YTOOBI MOHETa
o6Gcoxna, u 6epute ee, He 3aMOYUB MajbLEeB (puc. 68).

[ToHsATb NpUYMHY 3TUX sABReHUI HeTpyaHO. Korma Bo3-
yX B CTaKaHe Harpescs, OH paciuuMpuics, KaKk U BCe Ha-

' B 1948 rony 6o nposeneHo norpyxkeHne Gatnucdepsl Ha
1380 M. CamoxonHasi Gatuctepa (6atuckad) ¢ AByMS MCIbITATe-
assmu (IukapoM u Yonuwem) Ha Gopty nocturma B 1960 rony ana
Mapuanckoii Bnaauusl (rnyéuHa — 11 000 m).
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rpeBaeMble Tejla; U30bITOK ero HOBOro o6beMa Bhblillen U3
crakaHa. Koraa xe Bo3iyx Hayajl OCTbIBaTb, €r0 JaBJICHHS
CTaJI0 HEOCTAaTOYHO, YTOObI B XOJIONHOM COCTOSIHUH ypaB-
HOBELIMBATh HapyXHoe HamjieHue arMocdepbl. Boma mox
CTaKaHOM MCIMBITBIBAET TEMEPDb HA KaX/bIH CAHTMMETP CBO-
eif MOBEpXHOCTU MEHBblLIee AaBJIeHUe, YeM B OTKPBITOM Yac-
TH TapeJIK1: OHa BrOHSIETCSI IO/ CTaKaH, BTUCKMBaeMasi Tyaa
M30BITKOM JaBJIeHHUst Hapy>XKHOTo Bo3ayxa. Bozia, 3HauuT, He
«BTSITMBAETCSI» CTAKaHOM, HE BCaChIBaeTCsl UM, KaK KaxXeTcsl
TIpM TIEPBOM B3IIsIIE, @ BTOHSIETCS MO/ CTaKaH U3BHE.

Puc. 68. Topsiuee ruiams cobupaet noa ONpoKUHYTHIi
’ CTakaH BCIO BOJly U3 Tapesikv

Tenepb, Koraa BaM U3BECTHA MPUYMHA MPOUCXOMSLIHUX
37iech SBJEHMUIA, Bbl MOJIMETE TAKXKe, YTO HET HaLOOHOCTH
JUTSl OTBbITA 3aXXUraTh GyMary Win ropsiiyio, CMOYEHHYIO B
cnupre BaTKy (KaK 4acTO COBETYIOT), BOOOLLE M0JIb30BaTh-
cs1 KakuM-J1n6o riaameHeM. CrOJIOCHUTE CTaKaH KMUMAT-
KOM, — OTBIT YAACTCS CTOJIb 3Ke XOPOMIO.

Bce nes1o 31ech B TOM, YTOOBI HarpeTh BO3AyX B CTaKa-
He, a cnocob — Ge3pasziuyeH®.

* YacTo 00BSACHSIOT 3TOT OMBIT TEM, YTO N0/ CTAKAHOM «Cropa-
eT Kncjiopoar. Takoe 06bCHEHHE COBEPLUICHHO HeNPaBUIbHO.
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Jlerko, HanpuMep, NMpojesaTh TOT Xe OMNbIT B Cliely-
jolieM Buze. BbinuB yalo, ONPOKUHBTE CTakaH, NOKa OH
elle ropsy, Haja 6J10/1eM, B KOTOPOe Bbl HAJTUIM HEMHO-
ro 4aio 3apaHee, 4ToGbl K MOMEHTY OINbITa OH yX€ YCIel
oxyiaauThea. Yepes MUHYTY-ZABe Yaii u3 Gioaia cobepercst
O] CTaKaH.

JlaBiieHue BeTpa

Korna Betep, T.e. IBUXYIIMIACS MOTOK BO34yXa, BCTPE-
yaeT nperpaiy, OH OKa3bIBaeT Ha Hee AaBjeHue OoJbliiee,
yeM | Kr Ha KBaapaTHbIii caHTUMeTp. [aBieHue Bo3ny-
Xa Ha 3Ty Nperpany Crepeau U C3aau B TaKUX CIy4yasiX He
yPaBHOBEILIMBAETCH, U M30bITOK JABJICHUS CO CTOPOHDI
BETpa CTPEMUTCS CIBUHYTD Nperpany ¢ Mecta. 9To ycuiue
Y MMEIOT B BUAY, KOT1a TOBOPSIT'O «IaBJI€HUU BETpa».

BesnnuuHa naBneHus BeTpa Ha 061yBaeMyio UM MOBEP-
XHOCTb 3aBUCHUT OT €r0 CKOPOCTH, OT €ro «CuJibl», Crabbiid
BeTep NABUT Ha KBaJpaTHbIi MeTp MOBEPXHOCTHU, IOC-
TaBJIEHHOI1 MO NMPSMbBIM YIJIOM K HEMY, C CWIOIO 4—3 KT,
cbHBIi BeTep — 10 30 KT, wropM — 1o 75 k. HetpyaHo
paccuuTathb, YTO, HaNpUMep, Ha paguoMauTy B 4 M BbICOTbI
Y 5 CM TOJIILMHBI CWIbHBIM GOKOBOI BETEP JaBUT C CUJIOKO
6 kr, a mTOopM — 15 K. BhI JIerko MoXeTe BbIYMCIIUTh TaK-
e, YTo Ha TenerpadHyo NpoBoJIOKY AMHO0 50 M U TON-
LIMHOIO 4 MM CWIbHBI BeTep OKa3bIBaeT AaBJieHUE B 4 KT, a
TeJierpadHbIi CTOJIO BLICOTOIO 8 M U MONEPEYHUKOM 25 cM
LITOPM CTPEMUTCS ONPOKUHYTD ¢ cuiiolo 150 Kr.

WHTepecHo noacyuTarhb, YTO CUJIbHEE: JaBJIeHUE ypa-
raHa uiu pabouyee JaBjieHUE NMapa B LMWJIMHApE NMapoBOi
maiuHb? Kak HM CTpaHHO, HO Map OKa3biBaeT BO MHOTO
pa3 Oosblilee yAeJbHOE NaBjeHHE, YeM CaMblif CUJIbHBIM
yparaH. [leiicTBUTe/IbHO, yparaH OaBUT ¢ cujoio 300 kr
Ha 1 M2 3ro cocrasiser Ha 1 cm? B 10 000 pa3 MeHblue,
re. */,,, K JlaBneHue xe napa, ysieKarolliee LIWIMHID B
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JBUXEHUE, JOCTUTaET AECATKOB KMIOrpaMMoB Ha 1 cMm?, a
B HOBeilIMX MalIMHax eie 6onbliue. CienoBarebHO, Ha
OIIHY U TY Xe€ IJIOLAAKY paGoTaloLii ap JaBUT B COTHU
pa3 CUJIbHEee, YeM CaMblif ONYCTOILMTEIBHBIN yparaH.

Ecay auxyuiuiicst BO34yX CUIBHO JaBUT Ha BCTPEY-
HOE TeJIO, TO M CMOKOWHBII BO3IyX OKa3biBaeT 3Hayu-
TeJIbHOE JlaBjieHHe Ha OBICTPO ABMXKYIlieecs TeJlo. DTO U
€CThb MPUYMHA TOrO, YTO HA3BIBAIOT «COMPOTUBJICHUEM
BO3IyXa».

Kak ocranasiuBaioTcs noesaa Boa,nyxom?

JlaBJieHMe CKaToro Bo3ayxa AOCTUraeT MHOTAA TaKoi
CWJIBI, YTO €10 OCTAHABJIMBAIOT MYalllUiics noe3a. [lenaercs
STO MOMOLIBIO TaK Ha3bIBAEMBIX «BO3AYIIHBIX TOPMO30B».
YcrpoiicTBO Mogo6GHOro TOpMoO3a MokKa3aHo Ha npujarae-
MBIX pucyHkax. Ha mapoBo3se (cM. puc. 69) nomeliaeTcs
TJIaBHBIN pe3epByap, HaIlOJHSEMbI CXKaThiM BO34YyXOM OT
Hacoca (komrmpeccopa). OT r1aBHOTO pe3epByapa OTXOAUT
TpyOONpOBOA, MOABOASAIIMI CXaTblii BO3AYX K BCIIOMO-
raTeJIbHbIM pe3epByapaM Tof KaxabsIiM BaroHoMm. Korna
TpyOOIpOBO HAMOJHEH CXAThIM BO3JYXOM, KOJIOAKH HE
MPUXUMAIOTCST K OaHmaxaM KoJiec: OocoObIii KiamaH V
(cM. puc. 70) MmeluaeT BO3AYXYy pe3epByapa MOCTyrnaTb B
TOPMO3HOM LWJIMHAP, Y NPYXHWHA S OTTATMBAET KOMOAKY
OT KoJjieca. YToObl IIpMBECTU TOPMO3 B IEMCTBUE, MALLIU-
HUCT BBINTYCKaeT U3 TpyOONnpoBoJa YacTb BO3dyXxa U TEM
yYMEHBIIAECT B HEM JaBjieHue. Toraa KjianaH aBToMaTU4ecC-
KU OTKPBIBAa€TCs, BO3AYX M3 pe3epByapa (Moj BaroHaMM)
MOCTYIMaeT B TOPMO3HOM LMUJIMHAP, U HANop ero, NpoTu-
BOZAEICTBYS NPYXXUHE, MPUXKMMAET TOPMO3HYIO KOJIOAKY K
0aHJaxy: BpallleHUe KoJjiec 3aMeisieTcst. To Xe, B cilyyae
HeoOXOAMMOCTU, MOXET clieJlaThb U FaccaXup B BaroHe
rnoesja, Tak Kak TpyOONpoBOJ MMEET elle OOMH KialaH,
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OTKPbIBAEMBINl TOBOPOTOM PYKOSITKHA Y CTEHKM Baroxa.
HakoHel BbinycK BO37yxa, a CAEJOBaTEIbHO U TOPMOXKE-
HUE [Oe37a, IIPOUCXOIUT caM COBoI0 B TOM cilyyae, eCau
MYalMiicd NMOoe3] pa3spbiBacTCA M0 KaKON-A1U60 NpUYHHE:
TOPMO3 aBTOMATUYECKHU NPHXOIMT B JCUCTBHE, W 4aCTU
pa3opBaBLIErocd Noe3sa OCTaHaBIUBAKOTCS.

Puc. 69. YcTpoiicTBO BO3AYILIHOTO TOPMO3a ISl OCTAHOBKHU

noe3q08B. BHM3y mokazaHo, kak IeHCTBYET TOPMO3 B Clyyae

paspeiBa oc3ga. Ha oBoux puUcyHKax 3aucpHeH 4acTy,
3ATIONHCHHHE CKATHIM BO3AYXOM

LTI

D'\‘\!\‘\‘\‘\'\'\'\'\'\'\!

Puc. 70. TMonpoGHocTH YCTPOHCTBA BO3MYMIHORO TOPMO3A.
Koraa TopMo3 He paGoTacT, KianaH V 3aKpbiT, U CXKAThii
BO3nyX M3 OaioHa R He umer B wauHap C; npyxuHa S
OTTHTMBAET CTEPXKEHb, COEAMHEHHDII C TOPMO3HOI KOIOLKOM!
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IEapaunor

M3 nucra nanupocHoit OyMaru NpPUTOTOBLTE KPYr
MONEPEeYHNKOM B HeCcKoJibKO JiafoHeil. [Tocepenvne Bbi-
peXbTe KPYKOK LIMPUHOIO B HECKOJIBKO MnasblieB. K Kpa-
sIM OOJIBLHOTO Kpyra NPUBSIXXUTE HUTKU, NPOAEB UX Yepes
JIBIPOYKH; KOHIIbI HUTOK, — OHU JOJIKHbI OBITb OTMHAKO-
BOWt JUTMHBI, — MPUBSKUTE K JIETKOMY Ipy3uky. BoTt 1 Bce
YCTPOMCTBO MapallioTa.

Yr1o0bI UCTIBITATh Balll MUHUATIOPHbEIt AlapallIoT, ypo-
HUTE €r0 M3 OKHA BEPXHEro 3Taxa rpy3nkoM BHU3. Ipy3
HaTSIHET HUTKU, OYMaKHblil KpYT paclipaBATCs, Napallior
TMJIaBHO TEOJIETHT BHU3 U MAFKO JOCTUTHET 3eMJIU. DTO — B
0e3BeTPEHHYW [10TOAY. A IpU BeTpe, Aaxe crabom, napa-
LWIOTUK OYAET RONXBaueH BBEPX, YHECETCH FIPOYEL OT JOMa
Y CITYCTUTES TAS-HUOYAb JajieKe. '

Uem Gonblic «30HT» MapaurKFa, TeM OOJbLIUNA Ipy3
Bbl CMOXKETE MOABECHTDL K HEMY (FPY3 HeoOxonum, 4TOObI
MapaLioT He ObLE MEPEBEPHYT), TEM MeZACHHEE OH CTaHET
Nnajgath B OE3BETPCHMHYIQ ROFOLY U TEM RQJIble OyAeT OH
MyTEeUIECTBOBATD [I® ESTPY.

Ho ncuemy nmapauitor aepXutcs Tak aoare? Bel mo-
rajblBacTeCh, YTO MapallioTy MELUaeT NajaTh BO3RYX; HE
Oyzb GyMaXkHOTQ BMCT2, FRY3 YEas Okl b1a 3EMJII0, KaK Tupsl.
ITanupocHas Gymara yseJiMuMBaeT MOBEPXHOCTh MaAalo-
LIeH BEHIN, FIOYTH HIWYETO He NPHOaBIsis K €€ BeCy; a UeM
GOJIbLEE FIOBEPXHOCTh FFPELMET, TEM JaMETHEE CONPOTHB-
JISETCS BO3AYX €T0 ABUXCHHIO.

[TapauroT Baii, KOHEYHO, He Ooviee, KaK WIPYHIKA.
Ho mapainior QOAbLIMX Ppa3sMEpOB — OYEHb FQIC3HOE
RpHcrnocofieHe, Cracinee XHM3Hb MHOFMM JCTYUKaM.
Ha camonere oORYHO MMEETTS B CIIOXEHHOM BUAC OWIb-
DIO# [FAPAMIIOT, K C€CIR B MALTMHE CIYYUTCH aBapnHs WAU
HEUCIIPABHOCTb, Fpo3sllasl €i TMOeNbio, NETYNK [HPHMBS-
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3bIBaeT ceOsl K mapaluiotry u O6pocaercss ¢ HUM BHHU3. Bo
BpeMsI TaJieHUs MapaliloT caM pacKpbIBaeTcs (IJis 3TOro
nMeeTcsl 0co00€e YCTPOICTBO), U JIETYMK AOCTUTAET 3EMIIU
HeBpeauMbIM. KoHeUHO, U 34ech HE 0OXOOUTCSI UHOM pa3
0e3 HecyacThs: Cy4YaeTcs, YTO MapalltoT NoyeMy-jiubo He
pacKpbIBaeTcs, — TOTAa JISTYUK KaMHEM NaJaeT Ha 3eMITI0
M pacuiMbaercs, HO NoAOOHbIE HECUACTHBIE CIIYYallHOCTU
OYEHb PEIKHU.

Puc. 71. Kak jnerunk cOpacbiBaeTcs C NMapallioToM
(TpH nocesoBaTeIbHbIX MOMEHTA)

Haiwuu- coBeTcKkue JIETYMKU AOCTUINIM BeJIMYaiillero
MCKyCCTBa B I10JIb30BaHUM Napauntoramu. B 1932 . sert-
yuk 3abeNMH COBEpILMJI Ha MapaluioTe NPBIKOK C BbI-
cotbl 6200 M (Bbiie MoHOnaHa). B ToM Xe romy ser-
yuK A¢daHacbeB COBEPIUUT APYroil peKOPAHBIN NMPBIXOK:
CIIPBITHYB C BBICOTHI 2 ThIC. M, OH PaCKpPbUI NapaliioT TOJb-
Ko Ha BbicoTe 400 M, ITpoJieTeB, 3HaUUT, OOJblile MOoayTOpa
KWIOMETpOB 6e3 napalliota; 9T0 HeoOblyaiiHOe naieHue
ITUNoch 33 CEKYHIBI.
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Ocenbio 1933 1. tetunk EBceeB noctaBui MUPOBOIi pe-
KODII TaK Ha3bIBAEMOT'O «3aTSXKHOTO» TPBIXKKA C caMoJIeTa.
OH BbIOpOCWiICs ¢ BoicoThl 7 200 MeTpoB, JieTen Gosblile
ABYX MMHYT, HE PacKpbliBasi CBOETO MapalllioTa; NpoJeTeB
TaKUM 00pa3oM CBbIlIE 7 KWIOMETPOB, OTBaXHBII IETYMK
pacKpbl MapallioT TOJAbKO Ha BbicoTe 150 MeTpoB Han
3eMJIeH.

16 utons 1934 r. nerynk EBIOKMMOB YCTAHOBMJ HO-
BbIii MMPOBOIi pEKOpJ 3aTSIKHOTO MPBIXKKA C MapaliloToM.
EBnokrMoB noaHsuicst Ha camoneTe Ha Boicoty 8 100 meT-
poB u 6pocusics BHu3. He packpeiBasi mapaiiiora, OH cTpe-
MUTEJILHO Nafa BHU3 142 cekyHasl v nposieren 7 900 mer-
poB. ITapaunor 6611 packphIT TK1Ub Ha BeicoTe 200 MeTpoB
OT 3eMJIH.

YTO X UCTILITHIBAET JIETYUK BO BpeMsl MaJeHUs C 3a-
o6nayHbIX BBICOT? BOT UTO pacckaswiBaeT cam EB1oKHMMOB
0 CBOEM IPBIXKE: '

«I1o curHajy «fnpUroTOBUTLCA K IPLIXKKY» S MPOOHPaIoCh K
OTBEPCTHIO B JHE CaMOJieTa U CBELLMBAIO HOTY Haj Oe31HOIA.

«ITo TpeTbeMy CUTHaJTy 1 OAHOBPEMEHHO 3aCeKal0 CEKYHI10-
MED M TIpbIralo BHU3 HOramu. 3areM 5 NepeBopayuBaloCh BHU3
roJIOBOIf M TaK Manalo.

«O4eHb TPYJHO OpPUEHTUPOBaThCs. OT HEMPOU3BONBHOIO
IBMXKEHUSI HOTM WIM PYKM, CO3JAIOLIEro [06aBOYHOE cornpo-
TUBJIEHUE, MEHS HauMHaeT KPYTUTb LITONOPOM. S oTCTaBisiio
JIEBYIO PYKY B CTOPOHY M 3TMM TNpeKpallaio BpauieHue. Ha BbI-
cote 5 500 MeTpOB BcTpevalo BepXHUit spyc 061akoB. 3eMiTu eilie
He BUIHO. S monan B cosiHeuHbId pailoH. Huxe niabIBYT cephle
obnaka. Hukakoit opueHTUPOBKH HET. ’

«4 neuy Bo BTOpOM 00GJsiauHOM cjioe. i obserdyeHust Ha-
MPSIKEHUS] CHUMal0 MacKy M O4YKH, KOTOpble B 00jaKax OYeHb
BCITOTEJIU.
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«Ocranock 700 meTpoB a0 3eMsu. S BUXY NepBbie ee ouep-
TaHus. ToTyac e XBaTalCh 33 KOJbLQ — HE LISl TOrQ, YTOObI
€ro BblAepHYTb. YyBCTBY10 ce0g, KaK OyATO MPLITHYI € BLICOTHI
1000 meTpoB. OgHaKO HYXHO HE NPO3eBaTb — AEPHYTb KOJbLO
BoBpeMsi. ST CMOTpIO Ha CeKyHIOMep; 3eMJs npnﬁﬁnxaema. Yy
MEHSA 3arevarieBacTes n3rnd peku v nosst osca. Korma crpen-
Ka 3afonana 3a 140 cexymn, s BblI€pruBalo KojbHo. PBOK 6bh1
HACTOJIbKO CHJIbHBIHA, YTO CEKYHIOMEp, NMPUBSA3aHHbIK K pyKe
HICIKOBLIM DHMHYPKOM, Okt 0GopBaH. St cpasy MOIyBCTBOBAJ
CHIDKEHHE M, CARErka MonodpaB HOFM, HBpUHHMaK: ellie OfUM
TORYOK OT YA2pa O 3eMII0...»

HuimiHkn B BO3AYXE

ECT1 BBI XOPOMIO NMOHSUTH, ITOYEMY NMapaltTioT, KOTOPBIMA,
KOHEYHO, TsKejlee BO3/IyXa, BCe e MapuT B HEM, BaM CTa-
HET TTOHATHO, IOYEMY HOCHTCSt B BO3yXe AbLIb. CKaXyT,
MOXaNyi, YTC 31eCh HWIETO HET YIWBUTCHBHOTO: FbiIb
Jierye Bo3/ayxa, OTTOTO M TJlaBaeT B HeM. K70 Tak mymaer,
TOT IJIyOOKO O11M0aeTcst: NblJIb BOBCE HE Jierye Bo3ayxa, a
TAXKEJICE €F0 B COTHH U ThICAYHM pa3! MKRorune IyMaior, 4yTo
BCsIKas MbIb GIHHAKOBA; 3TO OTTOTO0, YTO ITBUTHHKU GYEHD
MEJKH U HE pasiIngalorcs NMpocTuiM riasom. CoBeplieHHO
.~ MHOS TMIOKaXET BaM MMKPOCKOIN, YBEJIWYMBAIOLIMK pa3 B
200: BbI yBWINTE, UTO NMBUIMHKHY OBIBAIOT BECbMa Pa3IHYHbI
He TOAbKO 10 opMe, HO FIO TOMY BELIECTBY, U3 KOTOPOTO
OHH COCTOSIT.

YT1o TaKoe AWAKMHKU? Menkne 9acTuiibl yriis, aepe-
Ba, BOJIOKH2 MIEPCTH, 1IBETOYHAS NbYIb, 00IOMKU MOCYHI,
CTPY2KKM METaNNa, 3042 K L.i. Bce 3T MaTtepuankl B COTHU
M THICSYU pa3 TEXKEJEe BO3NYyXa: Xene3o — B 6 ThiC. pas,
nepeso — B 300 pa3 u T.i.

JHayuT, MLUIMHKKM HUCKOABKO HE ACFYE BO3AYXa; Ha-
NPOTUB, OHKX BO MHOTO Pa3 TKEJICE €70 K HMKaK He MOTJIH
Obl TUIaBaTh B HEM, TOIOOHO 1lieNKaM B BOJIE.
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IloaToMy BCsikasi NMBUIMHKA TBEPAOTO WM XUIKO-
ro Tejla HeNPEMEHHO OJKHA MaJaTh B BO3AYXE, AOJIKHA
B HeM «TOHYTb». OHa U TajaeT, HO TOABLKO MajeHue ee
NPOUCXOANT NMPUMEPHO TaK, KaK HajaeT napaiuior. Jleno
B TOM, YTO Yy OYEHb MaJeHbKHUX KPYITHHOK MOBEPXHOCTb
yMeHblIIeHa He TaK CWJIbHO, KaK YMcHbliIeH uX Bec. Ecnu
cpaBHUTe IPOOUHKY C KpyIJioii myneit, xotopast B 1 000 pas
TAXeJlee ee, TO IOBEPXHOCTD APOOHHKH OKAXKETCSt MEHbLIIE
MOBEPXHOCTH TiyJu Bcero Tojbko B 100 pa3. D1o 3HayuT,
4TO Y IPOOMHKY TIOBEPXHOCTD, MPUXOAS LIASICA HA SANHU-
11y Beca, BAecATePO Bonblie, yeM y nyau. Boobpasure, 4To
JIpOOMHKA TMPOIQJXAET YMEHBILATHCS, [TOKA HE CTAHET B
MWUIMOH pa3 Jierye Hy/u, T.e. MPEBPAaTUTCA B CBUHLIOBYIO
MBUIMHKY. Y 3TO# MBLIKHKU TNOBEPXHOCTH, THPUXOISILA-
scst Ka enMHULy Beca, B 1 000 pa3 Gosbuie, yeM y nyJid.
Boznyx meiiaer ee pauxenunio B 1 000 pa3 cuibHee, 4eM
JBUXEHHUIO Hyau. M OTTOro mbplUIMHKAa MapuT B BO3AYXE,
T.€. €[Ba TMaJacT, a Py MaJleillieM BeTPe YHOCUTCS Jaxe
BBEpX. YCTAHOBJIEHO, YTO MEJIKME MIBIMHKW MOTYT MapUTh
B HAalUMX KOMHAaTax LieJikle CYTKH, JAaXe HECKOABLKO CYTOK,
npesx e 4eM OCSAYT Ha TOJL.

Bymaxknsiii ymepaHr

Ha conpor#BicHUM BO3[yXa OCHOBAHLI 3araOyHbLe
IBYOKEHWST OpoLICHHOro OyMepaHra — JI00ORBITHOIO
OPYAUA TIePBOOBLITHLIX aBCTPATUIALEB, ONUCHIBAIOLICTO B
BO3/lyXe CaMble 3aTeiliMBble Kpuesic. Bai MOXeTe uU3ro-
TOBUTb MaJIeHbKOE Togobue OyMepaHra, BbIpe3aB €ro u3
TOHKOIO KapTOHa, HalmpuMep M3 MOYTOBONM KapTO4KH, B
opme Durypsl, U3GGpaAXKEeHHOH Ha pricyike. UToOH CBOM
OGYyMaXHBIA OyMepaHI 3aCTaBHTb HOJETETh, IOJOXKHUTE
ero Ha Kpail KHATY ¥ 3aT€M Pe3KO yAapbTe KapaHJallioM
HO BBICTYNalolieMy KOHLY. byMepaHr ymuutcs, onuiuer
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TIJIaBHYIO KPUBYIO, ¥ €CJIY TOJIBKO HM Ha YTFO HE HaTKHETCH,
TO BO3BpaTUTCS K BalIUM HoraM. IloynmpaHsiBILIKCH He-
KOTOpPOE BpeMsi, BB MOXeETe JOCTUYD OOJIbLIONM JIOBKOCTH B
HWCKYCCTBE METaHMS 3TOM OyMaxKHoit nosiocku (puc. 72).

Puc. 72

Bo3saymsoe conpoTusieHne

Ilepeoxnacchuiii becyn, cocmazarouuiica Ha cKoOpocmo,
806ce He cmpemumcs 6 Havane Geza Gbimb enepedu conep-
Hukoe. Hanpomue, on cmapaemca depaycamscs no3adu HUX;
moabko npubau3uewUCy K (QUHUWY, OH NPOCKANb3bleaent
MUMO Opyaux bezyHo6 u npuxooum K KOHeYHOMY HyHKmYy nep-
oM. s weeo usbupaem on maxoii marnesp ? I[lowemy emy 6oi-
200Hee bexcams no3adu opyaux? :

[IpnumnHa Ta, 4To Npu OGBICTPOM Oere NPUXOAUTCS 3a-
TpayuBaTh HeMaJio paboThI AJIst TIPEOJOJIEHHSE COTTPOTUB-
JieHust Bo3ayxa. OOBIKHOBEHHO MBI HE JyMaeM O TOM, 4TO
BO34yX MOXET CJIYXWThb NMOMEXOH HallleMy IBWKEHUIO:
pacxaxuBasi 10 KOMHATe WIX MPOTYJIUBAsICh IO YJIULE, MBI

148



He 3aMeydaeM, YTOOBI BO3IyX CTECHSUT HAalIM ABuXeHust. Ho
9TO TOJILKO MOTOMY, YTO CKOPOCTb Hauiei Xxonp0bl HeBe-
snuka. ITpu ObICTPOM IBMXKEHMHU BO3IYX YXKe 3aMETHO Me-
uiaeT HaM ABuratecst. KTo e31UT Ha Bejiocumnene, TOT XO-
POLIO 3HAET, YTO BO3AYX MeluaeT GricTpoii e3ne. Hemapom
TOHIIMK MpUTHOaeTcs K pyJilo CBOei MalllMHBI: OH 3TUM
YMEHbILIAET BEJIMUMHY TOIH MOBEPXHOCTH, Ha KOTOPYIO Ha-
NUpaeT Bo3ayX. BeiunciieHo, uto npu ckopoctd 10 kM B
4yac BEJIOCUNEAUCT TPATUT CEIbMYIO YacTh CBOMX YCHIMI
Ha TO, YTOOBI OOPOTLCSE C BO3MYXOM; NpH cKopocTh 20 KM
Ha 60pLOY C BO3yXOM YXOIUT YXKe UeTBepTas JOJIst yCUTUI
e3noka. Ilpu emie Gonblueli CKOPOCTH NPUXOAMTCSE pac-
XO/IOBaTh Ha NMPEOJOJIEHHE BO3YLIHOIO CONPOTUBJICHHUS
TPETbIO JI0JI0 pabOTHI U T.1I.

Tenepb BaM CTaHeT MOHSTHO 3arafOYHOE NOBEICHHE
UcKycHoro OeryHa. IToMemiasice mosagu JIpyrux, MeHee
OMBITHBIX OEIYHOB, OH OCBOOOXIaeT cebs oT paboThl Mo
MPEOAOJICHUIO BO3IYLIHOTO CONMPOTUBIICHHUSE, TaK KaK 3Ty
paboTy BBITIONHSIET 3a Hero Oerymuii Briepeau. OH coepe-
raeT CBOU CWJIBI, TOKA He NPUOIM3UTCA K LIEJIM HACTOJIBKO,
YTO CTAHET HaKOHELl BLITOJJHO 000rHaTh CONEPHUKOB.

MajieHbKHIT© OMBIT pPa3bsICHUT BaM CKa3aHHOE.
Boipexsre 3 GymMaru Kpy>koK BEJIMYMHO ¢ MSATHKONEEeY-
HYI0 MOHETY. YPOHUTE MOHETY M KPYXKOK TOPO3Hb C 01~
HAKOBOI1 BbICOTHL. BBI yXe 3HaeTe, YTO B IyCTOTE BCe TeJla
JOJDKHBI MajiaTh OAMHAKOBO OBICTpO. B Hamem ciyyae
TpaBUJIO HE OmpaBaaeTcst: OyMaXKHBIN KPYXKOK ynaJeT Ha
T10J1 3aMETHO To3aHee MOHeTHI. [IpuyKHa Ta, YTO MOHETa
Jyyllle Of0JIEBAET CONMpPOTUBJICHUE BO3MyXa, YeM OyMax-
Ka. [ToBTOpUTE ONBIT HA MHOM JIaJ; MOJIOXUTE OYMaXKHbIi
KPY>XXOK ITOBEPX MOHETHI U TOTAa YpOHUTE UX. Bel yBUIUTE,
YTO M KPYXKOK ¥ MOHETa JOCTUTHYT TOoJjia B OQJHO BpeMsl.
IToyemy? IToToMy 4TO Ha 3TOT pa3 GyMaxKHOMY KPYXKY He
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MPUXOAUTCSI OOPOTHCS C BO3yXOM: 3TY pabOTy BbINOJIHSET
3a Hero MOHeTa, ABUXYUIasicd BHepeau. TOYHO Tak Xe U
OeryHy, ABUXYLIEMYCS NO3aaM APYroro, jerye 6eXaTb: OH
0CBOOOX/IeH OT 60PLOBI C BO3AYXOM.

CrapuHHbIe ONbITHI ¢ 6€3B03AYIHbIM
NPOCTPAHCTBOM

Haumy Gecenpl 0 cBOMCTBaX BO3ayxa 3aKOHYMM CTa-
PUHHBIM PaccKa3oM O NEPBBIX OMBITAX C BO3AYIUIHbIM Ha-
cocoM. OnbIThl 3TH npou3BoawIuch B KoHle XVII ctosne-
THst TIpEICEAATEIEM CaMOYTPaBeHUsE HEMELIKOTO Topoja
Marne6ypra ¢usukom Otro Iepuke. Pacckas o Bbimnon-
HEHHBIX UM WHTEPECHBIX OTIBITaX MOSCHSETCS PUCYHKaMH,
B3SITBIMM U3 €r0 KHUTH.

TIEPBBII OTBIT OBPA30OBAHMS ITYCTOTHI:
BbIKAYNBAHMWEM BO/1bl

«MHe npuiiies1 Ha MBbICJIb CJIEAYIOLIVIA ONBIT:

«EcJIv HaIToJIHUM BOJI010 O0YKY, BCe 11Ie/1M KOTOPO# 3a-
JIeJIaHbl HACTOJIbKO TIIATEIBHO, YTO B HEE HE MOXET IMpo-
HUKaTb BHELTHUH BO3AYX, 3aTEM BCTAaBUM B THO METAIU-
4YecKylo TpyOKy, 4epe3 KOTOpPYIO MOXXHO BbIITYCKATh BOLY,
TO B CWY CBOEM TSKECTH OHA OyIET BbITEKATb U OCTaBUT B
0ouKe MyCcToe NMPOCTPAHCTBO, B KOTOPOM HE MOXET ObITh 1
HUKAKOTI0 JIpyroro BeLeCTBa.

" «Xenast MpoBepUTh Ha OMbBITE CBOM COOOpPAXEHHUS, A
3aKa3aj cebe MeAHbIM HAacoC ¢ MOPILIHEM U LUAWHIPOM,
OYEHb TILLATEJIbHO NMPUTHAHHBIMU (YTOOBI BO3AYX HE MOT
MPOHMKAThb BHYTPb Hacoca W BBIXOJAWUTb W3 HEr0 MHMO
nopuHs). [lanee Hacoc Obul CHaGXeH ABYMSI KOXAHbIMM
KJIarlaHaMM, U3 KOTOPbIX BHYTPEHHUI JOJKEH ObUT BIyc-
KaTb BOAY, a HAPYXHbIi — CONECTBOBATL €€ BbLIMBAHMIO.
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YkpenuB B JHe GOYKU CBOI1 HAcoc, s1 MOMBITAICS BbIKa-
yathb Bozy. OZIHaKo NPy 3TOM 0OPYYH ¥ BUHTBI, KOTOPLIMU
Hacoc MPUKPETVISICS K 60YKe, OTPbIBAIUCH, MPEXIE YeM
MOpLUEHb YCTIEBAJ BTSIHYTb BOLY.

Puc. 73. Otro [epuke, U3o0bpeTaresib BO3AYLLIHOTO Hacoca

«BripoueM Tpya Moii He oKa3asics 6ecriosie3HbIM. [Toce
TOTO KaK HacoC NMPUKPENUIN OOJbIIMMHU BUHTaMU, ObLIO
HaKOHel] IOCTUTHYTO TO, YTO TPOE CUJIbHBIX paOOTHUKOB,
KayaBLIUX HAcOC, MOIJIM JOOBITh BONY Yepe3 OTBEPCTHUE,
MPUKPHITOE Ki1anaHoM. Torna BHyTpy G0YKM MOCHBILLIATCS
LIyM, KaKo# ObIBaeT NP KUTIEHUH BOJIbI; OH NMPOJOJIXKAICS
JIO TeX MOop, MOKa NMPOCTPAHCTBO, OCTaBLLIeecs Mocjie yaa-
JIEHUSI BOJBI, HE OBLIO 3aMOJIHEHO BO3/IyXOM.
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Puc. 74. Iepsriii onbiT OTTO [eprke Hag oOpazoBaHHUEM
6€3B0O3YLLIHOTO NMPOCTPAHCTBA

«DTOT HEAOCTATOK HaJl0 OBIJIO YCTPAaHUTh KAKUM-HHU-
Oynb criocoOoM; s JOCTUT 3TOro, B3sIB OOYKY MEHBLUIUX
pa3MepoB U NOMECTUB €€ BHYTpW TNepsoii. I[Iponyctus
TpyOy OoJiee IIMHHOTQ Hacoca 4yepe3 AHO ofeux 0ouek, s
BeJIe]l HaTIOJIHUTh BOJIOM MEHbLIYI0O OOUYKY, 3aKOHOIATUTh
€e OTBEpCTUE U 3aTEM, HATOJIHUB BOAOI TakXKe OOJbIIYIO
004Ky, BHOBb Hayay paboty. Tereps Boja BeIKaYMBajach
13 MaJIeHbKOW OOYKKW™M, HECOMHEHHO, OCTaBJisljia B Helt
nocJje ce6st COBEpLIEHHO MYCTOE MPOCTPAHCTBO.

«Ho npu HacTymjeHUM HOYM, KOTAa AHEBHOW LIyM
NpeKpaTUICs, MOXHO ObUIO CJIBILLIATH BHYTPU OOYKHU Mpe-
PBIBAIOLLMIACS 3BYK, UMEBLUIMIA CXOACTBO C MTUYBUM Liehe-
TaHbeM. DTO MPOAOIKAIOCH MOYTH TPOE CYTOK.

«Korna xe 3areM oTBepcTHe MajieHbKOI 00UKH ObLIO
OTKPBITO, TO 0OJIblIAS YAaCTh €€ 0Ka3ajaach HaroJHEHHOM
BO31YXOM M BOA®.

«Bce ObUIM M3yMJIEHBI Te€M, YTO BOJa MOIJIa CHapy-
KM TIONacTb B CTOJIb NMPOYHO 3aKOHOMAYEHHYIO OOYKY.
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TTOoBTOPMB OMBIT HECKOJILKO pa3, s MPULLEI K YOeXKAEHUIO,
YTO BCJIEACTBME CWJIBHOTO JaBJEHUS BOAA NMPOHUKAET B
MEHBIIYIO OOYKY Yepe3 JepeBo; MPOHUKAET Tyaa U HEKO-
TOpOE KOJINYECTBO BO3AyXa».

BTOPOW OITBIT OBPA3OBAHUS MMYCTOTHI:
BBIKAYNBAHUWEM BO3AYXA

«Korma onbiT ¥ paccMOTpeHUE epeBa YoeaAuau MeHs
B €r0 CKBaXKHOCTH, s cues Oosiee LeaecooOpa3HbIM yrnoT-
peOUTh IS CBOEM LieJIM LIApOBMIHBIA MEAHBIN cocyn,
CHaGXEHHbIi1 CBEPXY JIATYHHBIM KpaHoM. ITpucrnoco6uB k
HU>KHEN 4acTH 3TOTO liapa HacocC, S MPUCTYIWI K BbiKa-
YHYBaHMIO BO3[lyXa, KaK MPexXIe BblKauMBas BOLY.

Puc. 75. Bropoit onbiT OtTo fepuke Hag ob6pa3oBaHieM
6e3B0O31YLLIHOTO MPOCTPAHCTBA

«CHayajia nopiiueHb ABUrajics cBoGOAHO, HO BCKOpE
paboTaTh MOPIIHEM CTAHOBUJIOCH BCE TPyJHEE U TpyAHee,
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TaK 4YTO JBOE€ CWJIbHBIX pPaOOTHMKOB €lBa B COCTOSIHMU
GbUTM BBLABMTATh €ro. B To BpeMst KaK OHH ellle MPooJ-
Xajau paboTaTh M Mojiarajiv, 4TO BEChb BO3AYX BBbIKayaH,
METULIUYECKUIA cocyl BHE3AMHO, K 00LLEMY UCITyTY, ObLT
CIUTIOLLIEH C CWJIbHBIM TPECKOM, KaK ecjii Obl cocyn ObLI
OpollieH ¢ caMoit BLICOKOI GalIHU. DTOT Ciayvait 1 00bsic-
HWI TEM, YTO, MOXKET OBITh, O HEOPEXXHOCTH MacTepa co-
cyny He Oblia MpuUiaHa JOCTaTOYHO 1apoBuaHas (opma.
ITpuiiock MPUroTOBUTL COCYH NMPaBUWJIBHOM LIapOBUI-
Ho# (GOpPMBI; U3 HETO BO3LyX BHAYaJie BhIKAUMBaJICS JIETKO,
a IoJ KOHeL ¢ 00JIbUIMM YCUJIMEM.

«TakuM 06pa3oM Mpu MOBTOPEHUU OMbITA TMOJTYYEHO
ObLJIO MYCTOE MPOCTPAHCTBO.

«[Tocne Toro Kak KpaH cocyaa ObUI OTKDBIT, BO3IyX
CTaJl HATMIOJIHATh MEIHBI 11ap C TaKOl CWJIOI, YTO, Ka-
3aJ10Ch, CMOCOOEH ObUT yBJIEYb 32 COOOM CTOSIBIIMX TYT
moneit. Ecnu K wapy npubiuxanu JULo, TO 3aXBaThiBa-
JIO IBIXaHUE; Jaxe PyKy Hesib3sl ObUIO IepXaTh GJIM3KO OT
KpaHa, — €€ MOIJIO BTSIHYTb».

OIBIT, IOKA3BIBAIOLLIMI, YTO ABA
ITOJIYIIAPUSI, CTUCHYTHIE JABJIEHUEM
BO3YXA, HEJIb3S PASHATbH YCUJIIUSIMU
16 JIOLIAIEU

«$1 3aka3as ABa MEIHBIX MOJIyLLIAPUS JMAMETPOM B TP
YeTBEPTU Maraedypreckux JiokTs (1.e. okoso 40 cm). K ox-
HOMY TOJIylIapuio ObUT MpUAeSiaH KpaH; ¢ MOMOLIBIO €ro
MOXHO OBUIO yAaJIUTh BO3AYX U3HYTPH U TIPENATCTBOBATD
TMPOHMKHOBEHUIO BO3Myxa CHapyxXu. Kpome Toro K nosy-
lIapusiM MPUKPETJIEHb! ObLIM 4 KOJiblia, Yepe3 KOTOpbIe
MPOJIEBANIMCh KAHAThl, PUBSI3aHHbBIC K YIPSIKU JIOLLIALEH.
A Benen TakXke CLIMTh KOXaHOE KOJIbLO W HANUTATh €TI0
CMEChI0 BOCKA CO CKUIMUAAPOM; 3aKaToe MEXIY IoJylia-
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pPUSIMH, OHO He MPOITYCKaJlo B HUX BO3AyX. B KpaH BCTaB-
JieHa Obl1a TpyOKa BO3JYILIHOTO Hacoca, U Obul yaaneH
BO3/lyX BHYTpHM Luapa. Toraa oOHapyXuioch, € KaKoro CHU-
Jioto 00a nonyuiapus NpUAaBIMBAINCH APYT K APYTY yepe3
KOXaHoe KoJibLio. JlaBjieHre Hapy>KHOTro BO3/yXa CTUCKHU-
BAJIO X TaK KPENKo, YTo 16 j1o1ageit He MOTJIU UX Pa3HSTD
BOBCE WIM JOCTUTAIM 3TOTO JIMLLL ¢ TpyaoM. Koraa xe no-
Jlyliapusi, YCTynasi BCeid Cujie Jiollanei, pa3be AUHSIIUCD,
TO pa3aBajics 3BYK, KaK OT pyXXeiHOro BbICTpea.

«Ho cTowno noBopoTOM KpaHa OTKPbITb CBOOOAHBIN
JOCTYI BO31yXy, U 00a noJiylwiapvsi HETpyZIHO ObUIO pa3-
HSTbh PyKaMU.

«Ha ocHOBaHMM 3TOro onbITa S paccuuTall, YTO €CJIU
00a NMPUIOXKEHHBIX TMOJYyLIapUs MOABECUTh U K HUXKHEMY
MOABA3aTH IPy3 B 2 686 GyHTOB, TO OHO OYIET 3TUM BECOM
OTOPBaHO OT BEPXHEro noJjyiuapus. Bec 3ToT 3aBUCUT oA -
HaKO HECKOJIbKO U OT COCTOSIHMSI BO31yXa, TaK KakK AaB-
JIeHVM€e Bo3ayxa ObIBacT IMOPOI0 CUJIbHEe, MOpolo ciabee.
B 3TOM rpy3e mis fJaHHOro OCHOBAHUS LIWJIMHIpA KakK Obl
BOIUIOLLEH BeC Heba (T.e. BO3AYLUIHOTO CTOj10a 10 TPpaHMLL
atMocepsr). KTo XenaeT y3HaTb BeC BCEro BO3JyXa Ha
3eMjie, TOT HOJKEH CHayajia OMpele/IUTh TOBEPXHOCTD
3eMJIM B KBaJpaTHBIX MUJISIX; 3aTeM, TIepeBe/isl B KBaapaT-
HbI€ JIOKTU, MOXXHO YXX HAWNTHU UCKOMBI1 BEC».

CXOJJHBIY OMBbIT, TP KOTOPOM
IMOJIYIIAPHA, HE PASOETUMBIE CUJIAMU
24 IOWAJEN, PASbEJUHEHBI BbUIU
AYHOBEHUMEM BO3YXA

«Ceityac ynoMsIHYTbIe TIONYLIAPHUS, YAAPASACE O 3eM-
JIIO NPU MX Pa3beAMHEHUM, KOTAa JIOWAAU BBINPATalUCh,
NMOBPEAWJINCH U YTPAaTUJIM CBOIO LIAapOBUAHYIO ¢opMy. A
3aKkasajl MO03TOMY [Ba TOJylIapusi GOJBIIMX pa3MEPOB,

155



JIMaMETPOM B LieJibiit JIOKOTh (55 cM). BennunHa ux 6bu1a
BbIOpaHa TaKoii, 4TOObI B MyCTOM COCTOSIHUM MX HE MOIJIU
pasbeAMHUTD 24 nowany. Bo3myurHelit LUIMHAD C TAKUM
OCHOBaHHUeM HoikeH BecuTh 5 400 dyHTOB. B nipenpiayiiem
OTBITE pa3beaHEHUE IPy30B B 2 686 (yHTOB MOTPeGOBAIO
cwibl 16 nourageit. Kakast cuima HyxHa, yToGbl Mpeoao-
JieTh rpy3 B 5 400 pyHTOB? PacyeT nokaseiBaeT, YTO HYXKHBI
34 nowagu. A Tak Kak BOPSITAIOCH TOJBKO 24 JIOLIaau, TO
MOXHO OBbUIO C YBEPEHHOCTBIO MPEABUAETD, YTO MOJYILA-
pus He OynyT pa3HIThl. OHU U OCTUIUCH COeIMHEHHBIMU, U
BO31yX BHYTpb He NpoHUK. Ho, OTKpHIB KpaH, MOXHO ObLUIO
BHYCTI/ITB BO3ZYX, 1 TOT/Ia MOJTyLIApUsl CAMU PACNIATUC.

Puc. 76. OneiT Iepuke ¢ MeAHBIMU MOJIYIIAPUAMU

«MBl MOXeM, cienoBaTebHO, NEUCTBUTENBHO CKa-
3aTh, YTO pa3beAUHEHUE TTONYLIAPUI, HETOCTUKUMOE CH-
J010 24 nowazeii (a np ele 60JbUIMX MOTYILAPUSX 1aXKe
cunoto 100 nowraneit), MOXET BBIMTOJIHUTL BCETO JIMLUD
OMH YEJIOBEK MPOCTBIM IYHOBEHUEM».
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OINBIT, TOKA3BIBAIOILIVH, UTO IMOJIVILIAPUA
MOTI'YT BbITb PA3HATHI T'PY30M

«YTOoOBI YNOMSIHYTBIE paHEE MEHbBLIME NOJayLIapus
HE OCTaBaJUCh 0e3 ynoTpebieHusl, 1 MpuKasal Ha IBO-
pe MO€ero aoma, y yrja caZloBoil orpaJbl, BPbITb NPOYHbI
OTBECHBI CTOJIO, BBEPXY YCTPOUTH MOMEPEUYHYIO Oasky, K
KOTOpO#i MPpUKPENUTb KPENKHUI1 Xee3Hbii KprokK. Ha sTor
KPIOK 51 C'TIOMOLLBIO XEJIE3HOTO KOoJiblia MoBecu oba rno-
nywapus. K HuXHeMy Mosyuiapuio Ha 4YeTbipex LermsiX,
MPOAETBIX Yepe3 KoJiblia, MoABeUIeHa Oblna KBaJpaTHasl
JIoCKa, HarnojoOue YallKWM BECOB rOpoACKOil BaxXHu. Ha
HEe HaKJIaJblBaJIOCh CTOJIBKO TMPb, CKOJIBKO TPEOOBaIOCh
JUTS1 pa3beAMHEHUSI IOy LIapUiA.

| \\

) r! TNHHELITNEENRTY
D) T al

«BplIlie ObUIO OMPEE/ICHO, YTO BO3AYX JaBUT Ha KaX-
Joe rnosyiapue ¢ cuiiow 2 686 dynToB. Criei0BaTeNIbHO,
00a nosnywapusi pa3HUMYTCS, €CJIM Ha YallKy OyAeT fAoJio-
XEH rpy3 B 2 686 ¢yHTOB. DTO pazbeAMHEHHUE U MOCIIEN0-
BaJIO C ITYXUM 3BYKOM».

157



IaBa yeTBepTas

TEILJIO 1 XOJIOJ

Broinpsamienne KamMesHoi CTeHbl

[l1aBy 0 TEJIOTE HAYHEM C TMOYYUTETHbHONH MCTOPUU
0 TOM, KakK BO PpaHLMU BHINPSIMWIY MOKOCUBLIYIOCS
cTeHy Ooabluoro 3a1anus. Mcropus ata — ¢ aerkoil pyku
JI.H. Toncroro* — naBHO yXe rnormnajia BO MHOTHUE LIKOJIb-
Hbl€ KHUTH 1719 00y4yeHHUsl YyTeHu10. .TaM OHa OZIHaKO pac-
cKa3bIBwIACh Yepecuyp KpaTko. B mosHoii nepenaye oHa
ropaszio UHTepecHee.

Janee NpuBOAUTCS 3TOT paccka3 B TOM BHJE, B KAKOM
sl HallIeJI ero B OIHO# CTApUHHOMN KHUTE:

" «DyHaaMeHT 3qaHus My3sest HCKycCTB M peMece B [Tapuxe
Obl1 MCTIOPYEH AO TAaKOH CTEHEHH, YTO CTEHbI IJIAaBHOTO 3aiia
MOCTOSTHHO OCeaTH, BLIAABATUCH HAPYXKY U JIaXKe YrPOXaIU na-
nenuneM. HanosieoH I npukasai npou3BecTy Mo 3TOMY IpeaMe-
TY HCClIENOBaHME M MPEIACTAaBUTb CMETY U3IEPXKEK Ha MOIMPaBKY

* J1.H. Toncroit. «[TepBast kHura nnst ureHusi» («Kak B ropoze
TTapuxe nouUHMIK JOM»).
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3paHus. KoMuccust, Ha3HaueHHas A1 3TO# Lesu, Mocne Tila-
TeJIbHBIX U3bICKAHM1 pelliniia, YTO HEOOXOAMMO CIOMATh CTEHHI,
3aJI0XUTb HOBBIM yHaaMeHT Ha 10 ¢yToB riy6xke U BhIBECTH Ha
HEM HOBbI€ CTEHbI. Pacxobi Ha Bce TO JOJIXKHBI ObUTU IOXOAUTh
1o 10 muiH. ¢pankoB. HarmosneoH Haiien, YTo CyMMa CIUILIKOM
BEJIMKA, U 1€JI0 OCTAaHOBMWJIOCh.

«Yepe3 roa onsTh 3aroBOpuUiId 06 3TOM U TpEACTABMIUN
HanoneoHy BCl0O OMacHOCTb, KaKOi MOLIU MOABEPrHYTHCA M
XKUTENU, U TOCETUTENM 31aHUS, €CJIM €r0 OCTaBUTh Ge3 uc-
npaBnexuit, HanoneoH npukasai coOpaTh HOBYIO KOMUCCHIO.
Komuccust npoussena oGIIKMpHbIE pabOThI, MCCIEN0BANA [PYHT
Y NPHLLIA K 3aKIIQUEHHI0, YTO HET HaloOHOCTH JIOMaTh CTEHHI,
a JOCTATOYHO BIPBITh NOA HUMHU 10 Konoaues okono 40 hyron
rNyGUHQI0 Y, NOCTUTHYB CKAJIMCTOrQ IPyHTA, TOABECTH NOJ
CTEHBI TOJICTblE TPAHUTHBIE CTOJIOBI; Ha 3TUX CTON0AX HalO YT-
BEPAUTH NMOABEMHbIE BUHTbI, C NMOMOLIBIO MX TOLHATH CTEHBI
U TakuM O0pa3oM COXPaHMUThb 3JaHME OT paspyilieHus. Yra xe
KacaeTcs M3gepxek, Ta pabora oboiaercsa B 9 850 Toic. ¢paH-
KoB. HanoneoH He yTBepAn/ MpeanoxXeHus BTOPOi KOMHCCUU,
Y [€J10 OCTaNOCh MO-TNPeXHEMY Hepellie HHbIM.

«Toraa kK HanoneoHy sBuncsa uixeHep Monap, criocoGHbLiA
Y U300peTaTeNnbHbIil MONOJOI YeNIOBEK, -CQOOUIMBILKIA €My, UTO
OH OCMaTpUBal TIOBPEXACHUS 3JaHUSI U CUMTAET BO3MOXHHIM
MIPOU3BECTH BCE MOIPABKM HA JECATYIQ YACTh Te€X CYyMM, KQTQ-
pbpie TpeOoBanu obe KoMuccuu. TpeOGyemas MonapoMm cymma
Oblna eMy BbljaHa, U OH HEMEAJIEHHO MPUCTYNMII K paboTe.

«OH Hayall C TOro, YTO B CTEHAX CTPOCHUS Ha JOBOJNLHO
3HAUYUTEILHON BLICOTE MpPMKA3al NMPOCBEPJIUTL OJHO Hal ApY-
TUM [Ba pAla OTBEPCTUI BEIMYUHOIQ B PYKY. C JII0GONBITCTBOM
OXUJAJIM, YTO K3 3TOro GyAeT; HO KOrJa, CIyCTS HECKQJIbKO
HeJellb, U3 OTBEPCTHH MOKA3aNMCh KOHILbI TOJCTBIX XKele3HhbiX
60JITOB C KpyNHOKI BUHTOBOIO HApe3KOi, TQ BCE, KTO XJal QT
Monspa ycniexa, notepsiv BCAKYIO HalexXay, a WieHbl KOMHUE-
CHi1, HauMHaBHIMe ObLIO COMHEBATHCS B MPABUABHOCTU CBOMX
peuleHuit, aboapunuch. CTAHYTb JOM 00JITAMU Ka3aJIoCh CJIMLL-

159



KoM GeapaccynHo. OTKyaa B3Tb CHITY, YTOObI HABUHTUTb raifku,
NpeoaosieBast BeC TSXKeNbIX CTeH? Mexay TeM K Kaxaomy 6oJi-
Ty OBLT IPUKPEIUIEH SKOPb O YETBIPEX JIaNax; SIKOPsl 3TU MOLJIU
. BBIAEPXaTh 3HAUUTENbHOE AaBieHue. ITon HIXXHUM psigoM 60-
TOB, MPOXOJMBIUUX YEPE3 BCE 3aHUeE, ObLIN YCTPOECHBI YETHIPEX-
yrojibHblE OYaru M3 JIUCTOBOTrO XeJie3a, KOTopbie NMpHBELIMBa-
JIUCh K GonraM. [J1s1 uero oHM — HUKTO He TOHUMAJI.

«OaHaxAbl YTPOM TOJIIA JIIDOONBITHBIX 3aMETHIIa paboyuX,
KOTOpbI€, CTOSI Ha JIETKMX MOAMOCTKAX, MPUBELIEHHBIX K BbI-
CTYTAIOLIMM KOHLIaM OOJITOB, 3aBUHYMBAJIM raiiku. Yepes He-
CKOJIBKO BpeMEHH paboTa NpeKpaTHiach, U 3pUTEIN Pa3oLUIUCh
¢ yOexIeHHeM, YTO Bce MPEANpUATHE UMENO elile MeHee Mpo-
YHOE OCHOBaHME, HEXENIU UCTIPABIISIEMOE 3[IaHUE.

«Ha cnenymoiee yTpo ¢ yauBIEHUEM 3aMETWIM, YTO FaKu
BCETr0 HMXHEro psjaa 0oiToB 0Ciabesid U OTCTAIA OT CTEH Ha
LBl J10iM; paboyne OnATh 3aHSINCh 3aBMHYMBAHUEM raek.
D10 BO30YnMIo Beceoblee noboneirctBo. Ha Tperbe yTpo oc-
J1abeny BCe raiiku BepxHero psija 00JITOB, a KOTaa UX 3aBUHYU-
BaJIi, MOXHO ObLIO 3aMETUTh, KaK 0C/1abeBaii ralku HUXHETO
pana. ITomoGHas paGota MpoaoKaiack OKosio 14 nHeil; o uc-
TEYEHUU MX CTEHBI UCIPABJISIEMOrQ 31aHUs MPUMKHYJIHU K CTe-
HaM JIPYruX CTPOEHHUIA; Bee yOeIMINCh, YTO OHM YK€ HE KOCHI.
HacmemnuBble Jiniia WieHOB 006 MX KOMUCCHH ClIeNaTuCh OYEHb
CepbEe3HbI, KOTIa OHM Y3HaJIU, YTO MOMOLIbIO HEU3BECTHOTO, HO,
10-BHIMOMY, ‘Ipe3BII>l‘laP'IHO MPOCTOTrO CPEACTBA JOCTUTHYTO
OBLJIO TO, YTO OHU CYMTAIA MTOUTH HEBOZMOXHBIM.

«[eno 6b110 B creayroleM. Mosnap nponycTuil Yepe3 CTEHbI
JBa psifa 00JITOB, a CHApYKU MPHXKAJI K HUM SIKOPSI TOCPEACTBOM
MpOYHBIX raeK. Koraa 310 6bUI0 UCMIOJIHEHO, TO Ha O0Yarax rnopm
HIXXHUM psioM 00JITOB ObUIT pa3BeieH OTOHb; OOJThl HATPEIUCh
U YJIMHWINCE. B 3TOM NoJ0XeHUM GONTBI BBICTYHUIN U3 CTEH
Hapyxy Oojiee, 4yeM TipexIe, a Clel0oBaTeJbHO, TaiiKu MO
OBITh CHOBA HABMHYEHBI BIUVIOTHYIO. DTO TOBUHYMBAHME raek U
cocTaBuIo paboTy niepBoro yrpa. Koraa noracuiu oroHb, 60aThI
OXJIaIUIIUCh U YKOPOTWINCH HACTONBKO, HACKOJIBKO OHH YIUIU-
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HWINCDH MPU HarpeBaHMUM; a TaK KaK 3TO JBUXEHUE MPeoa0siesa-
€T 00/blLIOE COMPOTUBIEHUE, TO CTCHBI CTPOEHUSA COMMU3MINCH
Ha CTOJILKO X€, Ha CKOJIbKO CTSIHY/JMCbh GonTel. Eciu Ob1 Gon-
Tbl ObUIM TOHBILIE, OHU JOJIXKHBI ObLIM Obl pa30pBaThCs, MOTOMY
YTO NMPU OXJIAKICHUU HE MOTYT COXPAHSATh TOW JUIMHBI, KOTOPOW
© DOCTUINIM Onarofapsi HarpeBaHMulo. OOpaTHO: e€cnU 3allieMUThb
JKENEe3HbI OOJIT MEXAY AByMSI CTEHAMU U B 3TOM MOJIOXKEHUHU
HarpeTh €ro, TO OH WM pa3aABUHET U OMPOKUHET CTEHbI, UJTH XKE
COTHETCS CaM.

| e Z2re

22z AN

Puc. 78

«XeneaHele GONTHI, yrIoTpebaeHHsle Monapom, OblIn 10-
CTaTOYHO IMPOYHBI: OHU HE pa3OPBAIUCH, HO MOATSHY/IHN CTEHBI.
[To 3TOH-TO MpUUMHE BEpXHUIT psii GOJNITOB BbIOAICS U3 CTEH;
raky yxe HeryIOTHO MpuJieraay K HUM, U paGoTa BTOpOro yrpa
coCTO4/1a B TOM, YTOOBI CHOBA AOBUHTUTD uX. [locne 3Toro Hux-
HUI pan 60NTOB ObLT HAarpeT BTOpHuHO. Bo BpeMs ero paciuupe-
HHUSI BEpXHUH pAA yAepKUBal CTeHbl (MHA4Ye OHM NPUILIY Obl B
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MepBOHAYaJIbHOE NMOJIOXKEHUE), HUXKHHUE XXe OOThI, CACIaBIINCh
yepe3 HarpeBaHue AJIMHHEE, Jald BO3MOXHOCTb HaBUHTHTb
raiiku euie 6onee. [Ipu ocTbIBaHMM OHM COMU3MIIM CTEHBI elle
Ha OIMH JIIOMM Y TeM ONSThb Ocaabuiiu BepXHUi psisi GONTOB.

«Takas pa6ota npogoJikajiach 4aca aBa Kaxmoe yTpo, 1o Tex
Nnop, Noka Lejib 6bUla JOCTUTHYTA — CTEHBI MMOATSIHYTHI; TOTOM
ucnpasuiu U ¢yHnament. Ha Bcro pa6oty ynorpebaeHo 6bu10
MEHee MOJIOBMHbI BbiIaHHOM Monapy cymmbl. OcTajibHble MOJ-
MuIMoHa HanosieoH noaapui MCKYCHOMY HHXEHEPY U KpoMe
TOIO Harpaguj OpACHOM.

«OnuH psig 60aTOB GbUT OCTaBJIEH B CTEHAX JISt BOCIIOMHM-
HaHuUs O crnocobe MonpaBKu 30aHUs. DTOT psif CYHIECTBYET M
TENEpb M CIYXHUT [0KA3aTeJIbCTBOM TOro, KaKMX CYAaCTIMBbBIX
Pe3yJIBTATOB MOXHO OXHMAATb OT Pa3yMHOrO NPUMEHEHMS 3aKO-
HOB MPUPO/bI».

I'peer i cHer?

Yacmo eo6opsm: «cHee epeem 3emaio». Bepro au 3mo?
Bedv cnezc — mom xce ned, moavko 6 pazmenvieHHoM auoe.
Kak xce moxncem ned epems ?

IMocnyuraeM cHayajia, YTO TOBOPHUT OMBIT. 3apoeM B
3eMJII0 Ha HeOOJbLIYIO ITYOMHY 1Ba TEpPMOMETpa: OAUH —
T10J1 TIOYBY, MOKPBITYIO CHETOM, IPYTOif — 104 TI04BY OOHa-
XEHHYI0. MBI yOenuMcs, YTO TOT I'PalyCHUK, KOTOPBIi MOA,
CHEroM, MoKaxeT 0oJjiee BLICOKYIO TeMIlepatypy. Paznuua
B MOpO3HbIE AHU ObiBaeT OueHb 3ameTHa. Hampumep,
MPHU ONbITaX, KOTOPLIE Aenanuch B napke JlecHoit akane-
muu (Cankr-TletepOypr), rpaaycHuUK, 3apbIThiif Ha 40 cMm
B 3€MJIIO 110l CHETOM TaKOM Xe TOJIIMHBI, MOKa3biBaJ Ha
12° BbillIe, YeM rpafyCHHUK IO/ 3eMiiei 6e3 cHera. A Koraa
FpajyCHUKU TMOMELLAINCh Y CaMOil TOBEPXHOCTH 3€MJIH,

_pa3HUL@ 10XOoAuIa B CUJIbHbIE MOpOo3bl 0 32°. [TonoGHble
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e OMBITHI AeJIaMCh M ol MockBoii; 3aech B 21-rpanyc-
HbIif MOPO3 IPafyCHUK TOJ CHEroM NMOKa3biBajJ BCEro Ha
MOJIFPagyca HUXE HYJIsI.

3HAYMT, — KaK HY CTP2HHO, — CHEr ICICTBUTENBLHO Ipe-
eT 3ems1io. Hy>XHO i rOBOpUTD, KaK BaXHO 3TO V1Sl 3eMJlezie-
nus? Benp MHaue ceMeHa 031MOro xjeba, He 3aillMileHHbIe
OT MOPO30B CHEXXHBIM MOKPOBOM, TOru6iu ovl. 3emiienenen
cTpawnTcsl GECCHEXXHOM 3KMBI U HE CEET O3UMEI B TEX MEC-
Tax, TJe CHera BbllafaeT caullukoM Mmano. B Uure, ranpu-
MEp, TIe M3-3a HEAOCTaTKa CHera Hepenko BCIO 3UMY e3T
Ha KoJjiecax, CEIOT TOJILKO IYMEHb, APOBYIO POXb U MILIEHHU-
y. B Bocrounoit Cubupu 13-3a MaJIOCHEXbSI HE Pa3BOASAT
(bpyKTOBHIX JepeBbEB, TaK KaK KOPHU X BBIMEP3IU Obl. A B
apyrux yactsax Cubupu, rae Mopo3sl He ciabee, 3aTo cHera
GoJibliie, CEIOT 03UMM U Pa3BOASIT DPYKTOBBIE Calbl.

Ot yero xe 3aBUCHT rpeiollee aeiictsue cHera? He
Ha/0 yMaThb, YTO CHET MPHUIAET MOYBE TEIIOTY, KaK Mjiams
NpUMyca NPUAAET TEIUIO BOAE WM Neuka — Bo3ayxy. CHer
HE MOXET COOOLIMTD APYTMM BelllaM TOTo TeIia, KOTOPOro
B HeM caMoM HeT. OH IpeeT NMOYBY JIMILb B TOM CMBICJE, B
KaKOoM 1i1y0a UM OJieslIO rpeloT Halue Tesio. Eciu Bbl 3aKy-
TaeTe B LyOy KYKJ1y, OHa HUCKOJIBKO He corpeercs. Jlydinii
" crnoco0 npenoXpaHuUTh Jiell OT TasiHUS — 3aBEPHYTb €ro B

wyOy. Bol moHMMaeTe, B UeM TYT [eJ10: Li1yda rpeeT Hac 1Mo-
TOMY, YTO B HallleM TeJie UMeeTCs TEII0Ta, KOTOpoi uyba
‘Melaer yxonuThb Hapyxy. CHer ToXe MeLIaeT TEMIoTe, KO-
TOpasi 3araceHa Io4yBoi, yxoauTh U3 Hee. Korna no3gHei
OCEHBIO. [TOYBA ITOCTYIAET MOJ CHEN, OHa €ille 3aKJIloyaeT
B cc6e HEMAJTO TEIUIOTH U3 TOM, KOTOpask BHeceHa Oblia B
Hee JiydyaMH JieTHero conHua. CHer He JaeT 3To¥ Teriote
TaK GBICTPO YXOMHUTb, KaK U3 NOYBbl OGHAXEHHOI1; OTTOTO
U HabJlonaeTcs 3aMeTHasl pa3HULA TeMIepaTyp, KoTopas
JIaeT HaM MpPaBo FOBOPHUTD, UTO CHET «IPEET» 3EMJIIO.
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YT0 0aHaKO 001LIero Mexay.cHerom u y6oii? ITouemy
JIBa CTOJIb PA3HOPOJHbBIX MaTepuasa 00J1aialoT OJUHAKO-
BbIM CBOICTBOM — c/1a60 NMpoIycKaTbh CKBO3b ce6S TEIio-
Ty? UTOOBI XOPOLIEHBKO B 3TOM Pa300paThCsl, HaJO 3HATD,
yeMy 00513aHbl CBOUM TPEIOIIMM AeHCTBUEM Hallla OAeXIa
M CTE€Hbl HALIUX AOMOB. MHOIMM IMOKaXeTcs HEeBEeposT-
HBIM, YTO I'pelollee AeCTBHE ONEKAbI U CTEH XWIMILA 3a-
BUCHT He OT UX IUIOTHOTO MaTepuaia, a OT CoAepXKaIllerocs
B HHX... Bo3ayxa! Mexay TeM 3TO HEOCIIOpUMO YCTaHOB-
JIeHHBIN (paKT.

HN3MepeHUssMM O0Ka3aHO, YTO TBEPAOE BEILECTBO
uiepcTv MPOBOAMT TEIUIOTY B 9 pa3s jyullle, 4eM BO3AYX,
uiesika — B 17 pa3, ibHa ¥ xJionka — B 27 pa3. BTo 3HaHUT,
yTO, €CM GBI Hallla ofiexXAa Oblia CWILHO CIIPECCOBaHa
M BO3AYX M3 €€ TOp BbIrHAH, OHA OBICTPO TepenaBasa Obl
TETUIOTY Ballero Tejia HapyXy M BaM Obu1o Obl B Heit Xo-
JIogHO. B neficTBUTENLHOCTH Xe BCE TKAHU Y MaTEpHaIThI,
M3 KOTOPBIX MBI LLIEM OJIEXK]TY, 3aKJII0YAIOT B CBOMX IMOpax
OY€Hb MHOTO BO311yXa, — Mo 00beMy ropasio 60Jibliie, YeM
TUTIOTHOTO BellecTBa. ByMaXHasi TKaHb COCTOMT W3 BO3AyXa
HATIOJIOBMHY, a LIepcTh U Mex — Ha 90%. YenoBex B 1iepc-
TSHOW OAEXIE WU B MeXax B CYLIIHOCTH OZAET B Bo3ayXx!

To e MOXHO cKa3aTh U O CTeHax 1oMoB. JlepeBo co-
JIEPXUT B CBOMX NMOpAax BO3AYX B KOJIMYECTBE, COCTABJISI-
touteM 60—70% o0bema apeBecHbl. B KMpIiHye MeHbliIe
BO3/yxa — Bcero 20%; oTToro cTeHbl KUPIIUYHBIX JOMOB
TMPUXOIUTCS NeJaTh 3HAUMTENILHO TOMILE JEPEeBSIHHBIX;
Belb Tpelolllee MX AelCTBME 3aBUCUT TOJILKO OT BO3IyXa,
a He OT JPEeBECUHBI UJIM ITMHBL. YTO BO3AyX Ype3BbIYaiiHO
MEIJIEHHO TIPOBOAUT TEIUIOTY U NMOTOMY OTJIMYHO Orpax-
JEeT BCLUM OT OXJAXIEHUs, U3BECTHO, BEPOSITHO, BCEM.
JBOViHBEIE paMbl «IPEIOT» MOTOMY, UTO MEXAY HUMH 3aM-
KHYT CJIOU BO3ayxa.
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CHer cxoleH C LIEepCTbIO, MEXOM, AEPEBOM TEM, UYTO
3aKJII0YaeT B CBOMX IMOpax oueHb MHoro Bosayxa. M3 10 1
CHera IoJjiyyaeTcsl Iocje TasHus Bcero 1, MHoro — 2 1
BOJIbI; OCTa/IbHBIE 8 WM 9 J1 00BeMa CHera COCTaBJIsieT BO3-
JlyX B ero riopax. 3HauuT, B cHere 80—90% Bo3nyxa. Yem
GoJibllie BO3/yxa B CHEre, T.€. YEM OH pbIXJIEe, TEM XyXe
MPOBOIUT OH TEIJIOTY U TEM, CJIE€AOBATENIbHO, Jy4llle npe-
IOXpaHSIET OT OXJaXAEeHMS. 3aBUCHUMOCTb 3[€Ch TaKas:
BJIBO€ MEHEE TJIOTHBIN CHET MPOBOAMUT TEILIOTY BUETBEPO
Xye; BTpOe MeHee IUIOTHBI — B 9 pa3 XyXe U T.A.

CaexxeBbINaBLINii CHET, COCTOAILMIA Ha °/, | U3 BO3MyXa,
B 6 pa3 Jyuiiie MpeIoXpaHseT OT OXJIaXKAECHHUs, YeM TaKoii
K€ TOJIIMHEI CJIOM KMPITMYHOM KJIaAKH; B 2 pas3a Jiyylile,
4YeM COCHOBasl CT€Ha, U JaXe HEMHOTrO Jyyuie, 4YeM BOM-
JoK. Bara oteruisier Bcero BABOE Jiyyllie TAKOTo CHera.
CHer ciexaBluiics, BABoe 60Jiee MJIOTHbINA, YeM Npeabi-
IyLIWii, OTETUISIET B 4 pa3a Xy>Xe CBEXXEBbINMAaBLUEro, HO BCe
ewe B 1'/, pasa fyyiie KUPIMYHO#H KIaaKH.

— OnHako, — CKaXeT MHOM YUTaTeNb, — €CJIM BCE ACTIO
B BO3yxe, TO Belb OH BCer/a MpHJeraeT K rnoyse, Bceraa
OKpYXXaeT Halle TeJIO, JaXe Y TOrAa, KOraa HET CHera, HeT
onexapl. [ToueMy xe cBOOOAHBII BO3yX HE I'PEET, @ TAKOM,
XK€ BO3YX, 3aMKHYTbIii B TOpax CHeTa U OeX/bl, rpeet?

Bo-nepBbix, M cBOOOAHBIN BO3AYX O HEKOTOPOIi CTE-
MIEHH TpeEeT, T.€. NMPEeIOXPaHIET OT oxyaxaeHusa. Tlouemy
HaM TeIUi0 B HaTOIUIEHHOI KomHare? OTroro, aymaere,
YTO TEIUIOTa HArpeTOro BO3/yXa MEPeXOauT B Hallle TeJOo?
Her, Takoro nepexoiga GbITb HEe MOXeT (pa3Be JIMLIb B
0aHe), MOTOMY UTO Halle TeJOo TeIliee BO3AyXa B KOMHa-
T€, a TeIU10Ta MEPEXOIUT TOJILKO OT HoJiee HAarpeToro Tenia
K MeHee HarpeToMy. B neiicTBUTEIbHOCTH TEIJIbII BO3AYX
B HATOIUJIEHHOI KOMHAaTe, KaK IUIOXOW MPOBOAHMK, JIMLIb
3aMeUISIET OTTOK TEIUIOThI M3 HALLIEro TeJia; 3TO U OLLylla-
eTCsl HAaMH KaK COrpeBaHHe.
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Hc cB0oGOAHBIA BO3ayx «rpeer» ¢iabo, U BOT [OYEMY:
HarpeThie TEJIOM CJIOU BO3/yXa, 6ojiee Ierkue, OTTECHSIOT-
cs BBepX 0OoJsiee TSXENbIMU, HEHArpEThIMM, U, HETIPEPbIB-
HO CMEHSSCh, YHOCST TEIJIOTY Hallero tejaa. Ytobwl cre-
JIaTh BO3[lyX AYPHbIM ITPOBOAHMKOM TeILIa, HaIo OC1abUTh
€ro NMOABUXHOCTbD, JIMLIWTb €I0 BO3MOXHOCTH NepeMeLIn-
BaTbCs. B TaKOM COCTOSIHMM U HAaXOLMTCS BO3AYX B Iopax
OZleXNbl ¥ CHera.

HTak, BOT B 4eM COCTOMT Ipelolliee AeiicTBiEe CHera
Ha MOKDBITYIO UM 3EMJIIO; OH HE TMOBBILIAET TEMIIEPATYPHI
TIOYBBI, a TOJILKO 3aMeUIsA€T OCThIBAHUE 3€MJIH, HArpeToi
JiyyaMH JIETHETO COJTHLA.

I'ne ycrpauBatsh popTouxy?

Ioe nado ycmpaueame opmouky: 66epxy OKHa uau
6HU3y?

S

} Tennbiit BO3ayx

~

>
_.(

T

e

s
F_h_
g
=
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"3

57 , \
XonoaHbin BO3AYX

\

Puc. 79. OTkyna BO3@yX NPUTEKAET, KOraa Mneyb To-
MUTCSI NIPU OTKPBITOI popTouke?
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CylecTBYOT KBapTUphbl, rae (OPTOYKU YCTPOCHD!
BHU3Y. DTO, KOHEUHO, yNOOHO: /1Sl UX OTKPbIBAHUS U 3a-
KDbIBaHUSI HE MPUXOAUTCS CTAHOBUTLCS Ha CTy.1. OJHaKO
HU3KKWE (OPTOUKU TUIOXO BBHITIONHSIOT CBOE Ha3Haue-
HUEe — BEHTUJUPOBaThb KOMHaTy. B caMoM aejie: oTtyero
MPOUCXOAUT OOMEH HapyXHOro U KOMHATHOrO BO34yXa
yepe3 GopTouky? OTTOro, YTO HaPYXHBIH BO3AYX XOJIOA-
Hee BHYTPEHHEro U Kak 00Jiee TSXKeNblii BLITECHSICT €ro.
Ho oH 3anuBaeT TOMBKO Ty YacThb MOMELLIEHUS, KOTOpas
JIEXKUT HUXe popTOUKM. Bech Xe TOT BO3AyX, KOTOPDLIit Ha-
XOJUTCSI B KOMHATE BblllI€ YPOBHS (POPTOUKHU, HE YUaCTBY-
€T B 00OMeHe, — OH He BEHTWJIUPYETCS.

Kak 3umoii npoBeTpHBATH KOMHATDHI?

Jlyywnit cnoco® nmpoBeTpUBaTb KOMHATY 3MMOIO CO-
CTOUT B TOM, YTOOBI B Yachl, KOTAA TONIUTCS TMeUb, OTKPbI-
BaTh (OpTOUKY. XOJOAHBIA U CBEXUM HAPYXHbIM BO3AYX
Oyner TOraa BBITECHATb TEIUIbIM, GOsiee Jierkuii BO3oyX
KOMHAThbI B MEYKY, OTKyAa Yepe3 AbIMOBYIO TPyOy KOMHAT-
HBIM BO3AYX CTAHET BbIXOAUTb HAPYXY.

He cneayer nymath onHaKoO, YTO TO Xe camoe Oyaer
MPOUCXOIUTD U MPU 3aKPbITOIt (POPTOUYKE, TAK KAK HAPYXK-~-
HbIif BO31yX CTAHET TOrJa NMPOHMKATh B KOMHATy uepe3
uienv B cteHax. OH, npaBaa, IpocauynBaeTCsi B KOMHATY,
HO HE€ B JOCTaTOYHOM KOJIMYECTBE, YTOOBI MOAACP)KUBATD
ropeHue B neuu. [loaToMy, MOMUMO BO3AYXa C YJULBI, B
KOMHATY MPOHMKAET TAaKXKe BO3AYX Yepe3 LEJU B NOJNY U B
KBapTHUPHBIX MEPEropoikax — BO3UYX 3a4aCTyl0 U3 TaKUX
MOMELUECHUI, TAe OH HE MOXET ObITb HU YUCTBIM, HU CBE-
XUM. .
PasHuua Mexny nMpUTOKOM BO3AyXa B TOM M B IpYroM
CayyasiX HaIJIsIAHO TOoKa3aHa Ha HallMX PUCYHKaxX; Teue-
HUS BO31yxa 0003HAYEHbI HAa HUX CTpesikaMu (puc. 79).
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Beprsmasics 3meiika

Ceifyac Mbl yNIOMMHAJIM O TOM, UYTO TEIJIbIA BO3AYyX
BBITECHSIETCSI BBEPX.

Bor npocToii criocob yoeauThCsl B 3TOM.

M3 noytoBO¥ KapTOYKU WU U3 JIMCTA TUIOTHOM Oy-
Maru BBIPEXbTE KPYXXOK BEJIMUYMHOM C OTBEPCTHUE CTaKaHa
UIu HeMHoro 6osblie. [Ipopexbre 3aTeM €ro HOXHULA-
MM IO CIIUpPaIbHOM JIMHUHU B BUAE CBEPHYBILLEHCS 3MeliK,
KOHYMK XBOCTAa 3ME€M HAJIOXUTE, — CJierka HaJaBUB €ro
CHayasa, YToObI cleJaTh MaJIEHbKYI0 IMKY B Oymare, — Ha
OCTpHE BSI3aJIbHOI CIMLIbI, BOTKHYTOI B MPOOKY. 3aBUTKH
3M€U MPU 3TOM ONYCTITCSA, 00pa3ysi HEYTO BPOAE CIIUPaJIb-
HOM JIeCTHULLBI.

«3Mesi» TOTOBAa; MOXHO TMPHUCTYNIUTb K OIBITaM.
IMomecTHTE €e OKOJIO TOMSILEHCS KyXOHHO TUIUTH: 3Mes
3aBEPTUTCS TEM NPOBOPHEE, YEM IUIMTA ropsuyee. BooOiue
BO3JIE BCSIKOrO ropsiyero Inpeamera — JaMIibl, CaMOBa-
pa — 3Mes1 OyAeT 0OXXUBJIEHHO BpaliaTbes, 6€3 ycTaau v oc-
TAHOBKH, IOKa NpeMET ropsid. Xopollo BepTUTCS 3Mes,
€CJIU MOABECUTD €€ Hall KEPOCUHOBOM JIaMITOM.

Yro Xe 3acTaBisieT 3Me10 BepreThes? To Xe, 4To Bpa-
LIaeT KPbUibsl BETPSHOI MeJbHULIBL: TOK Bo3ayxa. Bosne
KaXI0ro HarpeTroro npeaMeTa CyleCcTBYeT TEYEHUE Tell-
Jioro Bo3ayxa, MogHMMawulerocss BeepX. [Ipoucxomut
9TOT TOK OTTOrO, YTO MPU HarpeBaHUMU BO31YyX, KaK U BCE
Tena (KpoMe JieNsiHOil BOJbI), pacLUMpSIETCS M, 3HAYUT,
CTAHOBUTCS pexe, T.e. jierde. OKpyXaiouuii Bo3ayx, 6o-
Jiee XOJIOAHBIiA, a CJieloBaTeIbHO U 0oJiee IJIOTHBIH, TSXe-
JIblii, BHITECHUT €ro BBEpX, 3aCTyIas ero Mecto, Ho, TOTYaC
K€ CaM HAarpeBLUUCH, pa3AeseT €ro y4acTb U BBITECHSIETCS
HOBO¥ Topliueit 6ojiee X0JIogQHOro Bo3ayxa. Takum obpa-
30M KaXIblii HarpeTblii NMpeAMET MOopPoXAaeT Hald coOOoM
BOCXO/IsILLiee TEYEHUE BO3[yXa, KOTOPOE MOAAEPKUBAETCS
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BCE BpeMS, NMOKa MPEAMET TEIJIee OKPYXKAOUIETO BO3AyXa.
Jdpyrumu cioBaMu, OT KaXIIOro HarpeToro npeaMera ayet
BBEPX HE3aMETHBIN Terulblit BeTepoK. OH-TO W yaapsieT B
BUTKM Halleid OymaxkHOi 3MEMKU U 3acTaBJisIET €e Bep-
TETbCS, KaK BETEP BEPTUT KPbLIbsl MEJIBHU LI,

Puc. 80. TTouemy BepTHTCS OyMaxKkHast 3Meiika
Haz jiaMnoi?

BMecTo 3Mer MOXHO 3aCTaBUTh BpallaTbCs U OyMax-
Ky UHOM ¢OpMbl, HanpuMep B Buze 6abouku. Jlyuiue Bbi-
pe3aTh ee U3 NanupocHOM Oymaru M, rnepessizaB MOCpean-
HE, MOABECUTb HA OYEHb TOHKOW HUTOYKE WIM Ha BOJIOCE.
IToaseckre Takylo 6a00UKY HaJ IAMITON, — OHA 3aKPYXUT-
co, Kak XuBasi. babouka oTOpPOCUT HA IMOTOJIOK CBOIO TEHb,
KoTOpasi OyleT MOBTOPATL B YCUJIEHHOM BUE BCE JBUXE-
HUs OymaxkHOil 6abouku. Yenoseky, He 3Hai01.uemy, B YEM
JIeJI0, MOKAXETCs, UYTO B KOMHATY 3ajieTesia KpynHas yep-
Hast 6a0ouKa ¥ CyIOpOXKHO MOPXAET MO/ MOTOJKOM.
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C pacwiupeHueM Bo3ayxa OT HarpeBaHust U ¢ €ro Boc-
XOASLWMMU TEMJbIMU TEYEHUSIMU Mbl BCTpEeYaeMcsl MoJjio-
XHUTENbHO Ha KaxaoM iary. Bce 3HaloT, YTO B HATOMJIEH-
HO KOMHarte camblii TEIUIbIi BO3[YX CKOIUISIETCS Yy TO-
TOJIKA, a CaMblii XONOMHBIN cTeKaeT K nojy. OTToro Ham U
Ka)KeTcsl 3a4acTylo, YUTO AyeT CHU3Y B HOTM, KOIrJ1la KOMHaTa
ellle HeAOCTaTOYHO Harpenach. Ecayv npUOTKpPBITH ABEPb
M3 TenJoW KOMHaThl B IMPOXJaAHYIO, XOJOMHBIA BO3AYX
BTEKAeT CHU3Y, a TeTUIbli BLITEKAET BBEPXY; IJaMsl CBEUYU
BO3JI€ 1BEPHU YKAXET HampaB/ieHUe 3TUX TeueHuit. XKenast
COXpPaHUTb TEMJIO B, HATOTIJICHHON KOMHATE, Bbl JOJXKHbI
3a00TUTLCS O TOM, YTOOBI Yepe3 1€ b MO IBEPbIO HE BTE-
Kas X0noHbli BO3ayX. s 3TOro 1OCTaTOYHO MPUKPHITH
3Ty Wb KOBPUKOM MJIM XOTs ObI 1aKe MPOCTO ra3eTHbIM
JIMCTOM; TEMJbIi BO3AYX, HE BHITECHSIEMbIA CHU3Y XOJIOA-
HbIM, HE CMOXET TOIJa BBIXOAUTH Y€Pe3 BEPXHUE ILETU
KOMHaThl. ‘

Puc. 81. Kak wusrotomnsieTcsi MajleHbKMii BO3AyLUHBbI

ap u3 nanupocHoit 6ymaru. foHmo10i CIYXUT KpblLLIKa

OT XECTAHKM; B HEE KJIAAYT CMOYEHHYIO CIIMPTOM BaTKy M

MOMXKUIaIOT; Liap NMycKaloT, €1Ba TOJbKO MJlaMs OracHeT
(HO He paHee — MHa4Y€e BO3MOXEH NMoXap)

A 4TO Takoe «Tsira» B Me4Yu Wiu B pabpuuHoii TpyOe,
KaK He BOCXOISILIMI TOK Terjioro Bo3ayxa? A OyMaxXHble
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BO3/IyHIHbIE HIapbl, MyCKaeMbie BO BpeMs TYJISIHUI, pa3Be
He OTTOr0 OHM MOJHMMAIOTCS, YTO BO31yX, HArpeBacMblii
B HUX (OT NPOINUTAHHOU CIIMPTOM 3a>XKXKECHHOI BaThl), JIeT-
ye OKpyXalolllero xojaoaHoro? Mul Moriu Gbl pacckasaTh
elle O TeIUIbIX U XOJIOAHBIX TEYEHUsAX B Halllel atMocde-
pe, 0 «rnaccarax», «<MyCCOHax», «Opu3ax» U TOMY MOa00-
HbIX BETpax, HO 3TO OTBJIEKJIO Obl Hac CAMUIKOM HAJeKO.
PacckaxeM TOJIBKO 00 OIHOM — O TOM, KaK TOJHSJICS
NMepBblii BO3AYLIHBIH 1Lap.

IlepBoblit Bo3ayuIHbBIH MaP

B namy gHuM Bo3ayliHBIE 1Iaphl (WIM, KaK 4acTo MX
Ha3bIBalOT, a3pOCTaThl) MOJHUMAIOTCSI Ha BBLICOTY JBYX
JIECITKOB KWJIOMETpOB U Bbliiie. COBETCKME BO3LYyXOILIa-
Barenn DenoceeHko, BaceHko M YCBICKMH MOIHSUTUCD,
KaK yxXe OblJIO cKa3aHo, Ha 1iape 0cob0oro ycTpoiicTsa 1o
BBICOTHI 22 KunoMeTpoB. Ho xorma Obul MyuieH NMepBblid
BO3JYLIHBIM 1Iap, OH MOAHSJICS TOJILKO Ha 2 KUJIOMET-
pa. [lng nmoneit Toro BpeMeHU, BIiEpBbl€ BUAECBLIMX IO-
J00HOE 3penulle U HUKOTIAa O HEM He CJbIXaBLIMUX, 3TO
ObU10 HeoOBbIYaliHOM AMKOBUHKOMN. IlepBblil BO3RYLIHLIA
map ObUT M3rOTOBJEH M MylleH ABYMs OpaTbsiMH-(dpaH-
‘uy3amu Monronbdbe B 1783 ., 60Jie IBYXCOT JIeT Ha3am.
IMocnyuiaeM, Kak paccka3biBaeT 00 3TOM COOBITUM OIMH
13 oueBuaLeB (npodeccop GotaHuyeckoro caga Poxa):

«Benuko 6bi10 yauBieHHe MyOJANKM, KOTAQ OHM YBUIENH
Ha TuTowaay wap B 35 METPOB B OKPYXHOCTH, K HWXKHEMY KOH-
Ly KOToporo Gbuta NnpukKperieHa Gosbliuas AepeBsSHHas paMa.
Ero ob6onouka, BMecte ¢ pamoil Becuna 250 kujorpaMMoB M
morna BMectuth 630 Ky6. MeTpoB rasza. Koraa msoGperarenn
3TOI MallMHbLI OOBABWIH, YTO OHA NMOAHMMETCH N0 00JaKOB,
JIMLLB TOJIbKO OYAET HaMoJIHEHA Ia30M, KOTOPbIif OH# NPUTOTO-
BSAT CaMbIM MPOCTBIM CITOCOGOM, TO, HECMOTPS Ha yBaXeHHe K
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MPOCBELLIEHHOCTH U yMY MoOHTroJib(dbe, 3T0 NMOKa3aJ10Ch MPUCYT-
CTBYIOLMUM MaJio BEPOSITHBIM; Jlaxe HanboJiee 06pa3oBaHHbIE H
HarMMeHee npeayOexneHHbIE JI0A/ PeLINTENbHO YCOMHUJIUCH B
ycriexe OrbITa.

«HakoHeu MoHrosbdbe npucrynatot K aeny. OHu HauMHa-
10T C IPUTOTOBJIEHKS Ia3a, KOTOPbIi JOJIKEH BbI3BaTh MOAHATHE
miapa. ManinHa, KoTopasi NnpeAcTaBasiaa cobolo JUIb TMOoJoT-
HSIHYI0 060JI0YKY, NOAKJIeeHHYI0 Oymaroii, U UMe/ia BUI TMTaHT-
ckoro Memka B 11 MeTpoB BbILIMHBI, HAYMHAET HaoyBaTbCs U
YBEJINYMBATLCA Ha I1a3aX MPUCYTCTBYIOILUX, TPUHUMAET Kpa-
cUBYl0 GOpPMY U CTPEMUTCS MOAHATHCSA BBepX. CUIIbHBIE PYKHU
YAEPXKUBAIOT €€ B OXXMIAHUH CUTHAJIa; KOTra )€ CUrHaJl GbLl Mo~
JlaH, 1ap ObICTPO NMOAHUMAETCA B BO3AYX. YCKOPEHHO YHOCUTCS
oH Ha BbicoTy 1 800 MeTpOB B NpomOXeHUE He Gojiee JecaTH
MUHYT. 3aTeM OH NMpoXoauT 220 MeTpOB B FTOPU3OHTAJILHOM Ha-
MpaBJICHUU U, NOTEPSIB MHOTO ra3a, MeUIEeHHO CIyCKaeTcsl.

Puc. 82. TMoabem nepBoro Bo3nyLUIHOrO lliapa GpaTheB
Monronbdbe Bo ®paHunu B 1783 1.
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«be3 coMHeHus1, wap npoaepxancs 6bl B Bo3ayxe 3HAUU-
TEJIbHO J0Jibllie, €CiM Obl ObIJI0 BO3MOXHO BHECTH B €ro yc-
TpoiicTBO GoJjiblie npoyHocTU. Ho 1enb Gblla JOCTUTHYTA, U
3TOI0 NMEPBOIO NMONBITKOIO, YBEHYABIICIOCS CTOJIb CYACTIMBLIM
ycriexoM, MoHrosbdbse HaBceraa 3akpenuiu 3a coboio ciiaBy
OJIHOTO U3 CaMbIX YAHBUTETbHBIX OTKPBITHI1»,

Iap stoT noaHsica 6e3 mopeit. Crycts HECKOJIbKO
MECSLEB COCTOSITICS U MOIBEM TMEPBbIX KUBBIX «ITaCCaXU-
poB»: 3T0 6BLIM KYpHLIA, yTKa U 6apaH.

Be1 yxe 3HaeTe, UTO B Hallle BpeMs LLapbl HATIOJHSIOT-
CA He HarpeThiM BO3IAYXOM, a IPYIrMMU ra3aMu, KOTOpbie
caMH 1o cebe, xaxe U He OylyYd HarpeThbl, Jerye Bo3ayxa.

TToneT nepBoro Bo3nyiHoro 1apa B Poccuu cocrosii-
cq B MockBe yxxe CrycTsl Toi Nnocje ceiiyac ornvucaHHOro
(dbpaHiy3ckoro nogbema, BecHoit 1784 . MockoBckas ra-
3eTa TOro BpeMEHU Mucaa:

«Bo3ayuiHslii 1ap Havyaja NogAHUMATLCS MOMONYAHU B 1-M
yacy Mexay 20 ¥ 25 MUHYTaMU U MeHEee HeXeU B 5 MUHYT B30-
wes Boiwe 500 caxer (1 000 MeTpoB) U Npoaoiikai XoXIeHHe
CBOE TakK, YTo B 2'/, 4aca BUJE/IN €TO BECbMa MajIbiM U MOXHO
ObLIO 3aKJII0YUTh, YTO OH OTCTOST OT 3eMjiu Ha 1 500 caxeH
(3 kunomerpa). OH ynan nepes 3aX0XIeHUEM COJHLIA B 7 4acoB,
oT Mockabl 3a 27 BepcT no Kanyxxckoii gopore». )

Kakwue nposa Boiroanee?

Cambimu «xcapxumu» 0posamu NPUHAMO cqumamsy Oe-
pe3osble; 3a Kybomemp Oepe3ouix Opog OXOMHO naamMaAm
noamomy dopoixce, vem 3a Kybomemp 0pog Opyeux hopod.
Ilpasunvho au smo? '
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besyciosHo BepHO TO, uTO Gepe30BOE MOJEHO HAET
MpH CropaHuy OOJbIIE TETIOTHI, YEM TaKOM Xe BEJIMYH-
HbI TIOJIEHO COCHOBOE UK ocuHoBoe: Ho ecnu craHem
CpaBHMBATb KOJIMYECTBO TEMJia, NMOJy4yaeMoOro He OT Kyc-
KOB OJMHAKOBO# BEJUUYMHBI, 3 OT KYyCKOB OJIMHAKOBOTO
Beca, TO BblilaeT coBceM apyroe. OKaxeTrcsl, YTO KUJIO-
IrpaMM JpeBEeCUHbI, 6e3pa3jMyHO KaKoil MOponbl, NaeT
BCEraa OJHO M.TO X€ NMPUMEPHO KOJIMYECTBO Teria. Tak
KaK OepesoBasi kpeBeCMHa 3aMETHO TsXeJiee COCHOBOW,
€JIOBOI1 MJAM OCHMHOBOUW (MPH OJMHAKOBOM CTEIEHM CY-
XOCTH), TO TIOHATHO, NMOYEMY Mbl CUuTaeM G6epely «kap-
ye» COCHBI, €11 ¥ OcuHBI. KyOuueckuii MeTp Oepe3oBbiX
JIPOB 10J1XKEH 1aBaTh BO CTOJIBKO pa3 OQJIbLIE TEIIa, YeM
OCHHOBBIE, BO CKOJILKO pa3 bepesa Tskesiee ocuHbl. Eciau
3HaTh, CKOJIbLKO BecsT KyOuM4yeckuit MeTp IpOB pa3any-
HbIX MIOPOJ, TO HETPYAHO PacCUMTaTh, CKOJIbKO MMEHHO
CTOUT MepernjayuBaTh Ha Gepe3e Mo CPaBHEHMIO C APO-
BaMM Apyrux nopox. Bot Bec KyboMeTpa Cyxux JpoB Tpex
Mopox;

Bepesbl . .\vvvvieenneaa, 500 kr
| 23, 400 kr
OCHHBI. ....... e 360 kr

Bepe3oBbie xpoBa Tsikesiee enoBuix Ha 20%. 3a Gepe-
30Bbl€ pOBa BLIFOJHO MO3TOMY NeperiaunBarh 20% no
CPaBHEHMIO C €JIbl0, HO HUKaK He Gosblire. [Tokymas npoBa
NMpY HAJIMYKMU BbIGOpA, HAJO BCera coodpaxaTh, OTBEYAET
JIH COOTHOLLIEHUE LIEH COOTHOLIEHHIO BECOB, ¥ B 3aBUCH-
MOCTH OT 3TOTrO pelilaTh, KAKYiO TOPOAY BHITOJHEE KYITHTh
JUST OTOTUIEHMS.
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Jlen B OyTbLIKe

Jeeko au 3umoii noayuums Oymoinky avda?

Kazanoch Gbl, YTO MOXET OBITh jierye: HAIUTh BOAY B
OYTbIJIKY, BLICTAaBUTb 33 OKHO U OCTaJIbHOE NPENOCTaBUTh
Mopo3y. X0Jio1 3aMOPO3UT BOAY, U MOJYYUTCS OYTbUIKA,
MOJIHas JibJa.

Puc. 83. 3amepzas B OyTblUIKe, BoJa pa3phbiBacT ce.
Ioyemy?

OnHako, €c/i¥ Bbl BBIIOJHUTE 3TOT OIBIT, TO yOEAU-
TECh, YTO HEAO He TaK Ipocro. Jlel-To mosayvaercs, HO
OYTHIZIKH YX€ HEe OKa3biBaeTCst: OHAa pacKajbiBacTcs MO
HarmopoM 3aMep3alolLero Jibaa. ITpOUCXOaUT 3TO OTTOro,
YTO BOJA, 3aMep3ad, 3aMETHO YBEJIMYMBAETCs1 B 0ObEME,
NPUMEPHO Ha JiecATylo Noimio. PaciivpeHne npoucXoauT
€ TaKOIO CHJIOIO, YTO HE TOJNBKO 3aKyNOpPeHHbIE GYTLUIKH
JIONAIOTCA, HO IaXe M Y OTKPBITHIX 6YTHUIOK OTKaJIbIBACTCs
FOPJIBIIIIKO OT Haropa pacluMpsIONIErocs Moj HUM JIbJa;
BOMa, 3aMep3liliasi B TOPJIbILLKE, NpeBpalliaeTcsl CJIOBHO B
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JIEASIHYI0 NMPOOKY, 3aKynopMBaIOUIYI0O OCTalbHYIO 4acTb
KUJAKOCTH.

Cuna pacuiMpeHuss 3amep3aloileid Boabl MOXET pas-
pBIBaTb HE TOJILKO CTEKJISIHHbIE CTEHKM mocyabl. Eit yc-
TynaeT jaxe eyne3o. Boma Ha Mopo3e pa3pbiBaeT S-caH-
THUMETPOBBIE CTEHKHU XeJie3HOH 60MObl. HeyauBuTtesbHO,
YTO YacTO pPa3pbiBalOTCS BOLONPOBOAHBIE TPYObl, KOrla B
HUX 3aMep3aeT Boaa.

PacmnpeHuveM Boabl Mpy 3aMep3aHUU OOBSICHSIETCS U
TO, YTO JIeJ Ha BOJIe TIJIaBa€ET, a He MajaeT Ha [HO. Eciu Obl
BOJa IPY 3aTBEpAECBAaHUM CXXMMaJIach, KaK MOYTH BCE ApY-
rue XUIKOCTHU, TO Jiell, 00pa30oBaBLUUCH B BOJE, HE IJIaBaJl
ObI Ha ee MOBEPXHOCTH, a TOHYJ. M Torna Mbl JTUILIWIKCH
ObI TE€X yCJIYT, KOTOPbIE JOCTABJISIET HAM KaXXIyl0 3UMY,

...bamwowka-mopo3
Haw npupodnwiii, naw dewegulii

Iapoxo0 u napoeos.

Ilepepe3aTb, OCTABHB 11€JIbIM

Bbl, BepOSITHO, CJIBIXaJIM, YTO KYCKH JibJa MO/ IaBJie-
HHUEM «CMEpP3al0TCs». DTO HE 3HAUMT, YTO OHU 3aMep3aioT
elile CUIbHee, Korna Ha HUX naBar. Kak pa3 Hao6opoT: rpu
CWJILHOM [aBJICHUM JIe TaeT, HO elBa 0Opa3oBaBIIAsICS
MpU 3TOM XOJIOAHasl BoJa OCBOOOXIAETCS OT HaBJICHMS,
OHa CHOBa 3amep3acT (IIOTOMY YTO TEMIIEPATYpa €€ HUXKE
HyJ1s1 rpagycoB). Korna mbl craBiauBaeM KyckH Jbja, Mpo-
UCXOIUT cienytolee. KOHLBI TeX BBHICTYMAIOIIMX YacTei,
KOTOpbIe COTIpHKAcaloTCs MeXay co0oii U MoaBepraioTcs
CUJIbHeIeMy FaBJIeHUIO, TaloT, 00pa3yst BOLY MPU TeMIle-
patype HUXe HyJs. Boga 5Ta yXoOuT B CTOPOHBI, B MEJIKHE
MyCThie TPOMEXYTKH MEXIY BBICTYITaMU; HE MCIbIThIBAs
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TaM MOBBILIEHHOTO JaBJIEHHMs], OHAa TOTYaC XXe 3aMep3aerT,
crauBasi TaKUM 00pa3oM OCKOJIKHM Jiba B ONUH CIUIOLIHOM
KYCOK. '

[TpoBepuTh CKa3aHHOE Bbl MOXKETE HAa KPaCUBOM OITbI-
Te. Bbibepute nensiHoit 6pycoK, 060MpPUTE €ro KOHLbI Ha
Kpait nByX TabypeToB, CTYJIbeB WX KAKUM-HUOYIb IPYTUM
CIoco6oM.

[Tonepek Opycka rnepeKUHLTE NMETII0 U3 TOHKOM CTaslb-
HOIf MPOBOJIOKU CAaHTUMETPOB B 80 IIMHBI, TOJLIMHON B
nonaMuiuMeTpa. K KOHIy NMpOBOJIOKM NPUBECHTE Mapy
YTIOTOB WM KaKylo-HUOYIb OPYTYIO TSXKEJNYyl0 BEllb, BE-
coM kujorpammoB 5—10. ITox nanenuem rpysa npoBoso-
Ka BPEXKETCS B JIel, MEIJIEHHO NPOMIET yepe3 BeCh OPYCOK,
HO... Opycok He pacnagetcsi. bepute ero cmeno B pyku: oH
COBEPILICHHO LeJ1 ¥ KPEMOK, CJIOBHO €TI0 M HE pa3pe3alii.

Puc. 84. Jlen non CUNBHBIM JaBJieHUEM TAeT JaXKe
Ha Mopo3e

[Tocne cka3zaHHOro paHblle O CMEpP3aHWM JIbIA BbI
noiiMeTe, B YeM pasrajgka 3TOro cTpaHHoro sasieHus. Ilox
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JaBJIEeHUEM TPOBOJIOKM Jie Tasl, HO Bola, repeitas no-
BEPX [TPOBOJIOKHM ¥ OCBOGOIMBLIKCH TaM OT IaBJIEHHUS, TOT-
yac 3aMep3aia. Kopoue cka3aTh, MoKa MpoBoJIOKa pe3ajia
HMXHME CJIOH, BEPXHUE CHOBA CMEP3JTUCh.

Jlenq — eIMHCTBEHHOE BELLECTBO B MPUPOLE, € KOTO-
PBIM MOXHO CfieJIaTh MOAOOHBIH ONnbIT. OTTOTO-TO MO JNbAY
MOXHO €3[JUTb Ha CaHsAX M KaTaThCcsa Ha KoHbKax. Korzma
KOHBKOOEXEL, OIMMMPAETCS BECOM CBOETO Tejla Ha KOHbKH,
Jiel IOl 3TUM AaBJieHUEM TaeT (eCM MOPO3 HE CIMIIKOM
CWIEH), U KOHEK CKOJIb3UT; HO, Mepexolisi Ha Jpyroe Mec-
TO, KOHEK M 3/ieCh BH3bIBaeT TassHUe. Kyna Hu cTynuT Hora
KOHBKOOEX11a, BCIOAY OHa MpeBpallacT TOHKUI cJIoi Jibaa
TOJ CTaJIbl0 KOHbKA B BOJY, KOTOpasi, 0CBOGOIUBIINCH OT
IaBJIEHUs, BHOBb 3aMep3aeT. [ToaTomy, XoTa el B MOpO3 U
CYX, HO IO/l KOHbKAaMU OH BCeT/1a CMa3aH BoJoil. B aToM u
MPUYMHA €r0 CKOJIb3KOCTH.

ITouemy moer camorap?

Omuezo npoucxodum negyduil 38yx, Komopuiii usdaem
camosap, neped mem Kak éoda 6 Hem 3axunum?

Bona, HermocpeacTBeHHO Tpuieraioias K Tpybe ca-
MOBapa, npeBpalliaercsi B ap, KOTopblit 06pa3yer B Boae
HeGonbLIKe Ny3bIpbKu. Kak Gosee Jierkue, my3bipbKyl 3TH
BLITECHSIIOTCSE OKPYXalolici BOAOH BBEPX. 3AECh OHU MO-
MazaloT B BOLY, TEMIEpaTypa Kortopoii Huxe 100°. Tlap B
My3bIpbKax OXAaxKAaeTcs, CXXUMAETCsI, ¥ CTEHKH Ty3bIpb-
KOB TOJ JaBJICHUEM OKpYXaloliei BOIbl CMBIKAIOTCS.
HTak, nepen HayajoM KUIMEHUS My3bipbKU, BCE OoJice U
6oJiee MHOTOYMCIIEHHbIE, TIOAHUMAIOTCS BBEPX, HO €€ JI0-
XOISIT KO YPOBHS BOJbI, a C JIEFKKM TPECKOM CMBIKAIOTCS
TO ITyTH.
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OT 3TUX-TO MHOTOYUCJICHHBIX TOTPECKHBAHUI U NPO-
WCXOAMT 1UYM, KOTOPBbI MBI CABILIUM Tieped 3aKUMaHU-
eM. AHMMitckuil ¢pusuk Y. bpar cpaBHMBaeT liejaKaHbe
CMBIKAIOLLMXCSI CTEHOK TY3bIpbKa C YAapoM ABYX KYCKOB
CTaJIH, «a [TOTOMY, — MUUIET OH, — B YailHUKe (CaMOBapoB
B AHIVIMM HET) MOAHUMAETCS LIyM, TIOXOXUI Ha Hernpe-
PBIBHO CJIeAyIOLIME APYT 3a APYIOM YAAapbl KPOLIEYHOTO
MOJIOTa: BeAb 9TH YAaphl NepefaloTcsl BOAOH MeTajuinyec-
KHMM CTEHKaM, Jia ¥ Y CaMUX CTEHOK NIPOMCXOIAT TaKHE XKe
yAapbl».

Korna Xxe Bcs Boga B caMoBape WM B YaitHUKE Ha-
rpeeTcs A0 TeMIiepaTypbl KMIIEHUsI, My3bIpbKU TIEPECTAIOT
CMBIKAThCS, TPOXO/IsI Uepe3 TOJILLY BOIBI, U «TIEHUE» Tpe-
Kpawaercsa. EaBa onHako caMoBap HauyHeT OCThIBaThb, YC-
JIOBMS U1 BOSHUKHOBEHUSI 3BYKOB MOSIBJISIIOTCS OTSITh, U
NeHue BO30OHOBIIsIETCS.

Bot noyemy caMoBapsl ¥ YailHUKU TMOIOT TOJIBKO I1e-
pel 3aKMMaHWEM Y NPU OCThIBAHMH;, KUIISLIUH Xe caMo-
Bap HUKOTA HE U3JAET 3TOrO MeBYYEro 3ByKa.

MoxHO M yBUeTb nap?

Bl yBepeHbI, KOHEYHO, YTO BUEIU BOISHOI Map yxe
MHOTO pa3, BUIUTE €ro exXxenHeBHO. Mexay TeM, BUIAETh
BOASIHOM TMap COBEPILISHHO HEBO3MOXHO, KaK HeJb3sl BU-
nets Bo3zyX. Jlesio B TOM, YTO T1ap, HACTOSLIMI nap, npo-
3payeH ¥ HeBUAUM. TOT 6enbiit AIMOK, KOTOPBIi BHIPbIBa-
eTCsl U3 HOCUKA YaiiHUKA, WK Te Oenble KiyObl, KOTOphIE
BBINTYCKAaET MapoOBO3, — BOBCE HE Iap B CTPOTOM CMbICJIE
CJI0Ba, XOTS €r0 TaK Ha3bIBAlOT B o6HXoie. DTO TyMaH, a
He nap. YeMm otnnyaerca tTymaH ot napa? Ilap — ra3 npo-
3payHbIfi 1 HEBUAVMBINH; TYMaH Xe¢ — ra3, CryCTUBLUMIA-
cd B Mejbyaiillie BOASIHBbIE KAMEJbKHM, KOTOphIE, Kak
NBUIMHKHU, NMapsT B BO3AYyXe M, KaK IMbUIb Xe, NeAal0T ero
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Henpo3pauyHbM. TymaH 6enoro uBsera o Toil Xe Npuyu-
HE, IO KakKoi Oej1 CHer: BCSIKOE MenKoe, pa3npobyieHHoe
Mpo3payHoe BelllecTBO (B CHere — Jies, B TYMaHe — BOza)
nmeeT Oenbii UBET.

HTak, TOT nap, KOTOpPbIM Mbl MOJIL3yeMCS B TEXHUKE
KaK MICTOYHUKOM 3HEPTHUU, COBEPLUEHHO HEBUAMM, — BCE
paBHO, OyIeT JIV 3TO Map «HACBILLEHHbIN» (T.€. He MOTYLLUH
yXe MPU CBOCI TeMIiepaType 3akjo4arh O6osbliie Bjaaru B
OTBEJICHHOM eMY POCTPaHCTBE) M «IleperpeThiii». Ecn
BbI XeJlaeTe B 9TOM yOeaUTbCsl, B3MJITHUTE B KOUerapke Ha
BOJOMEPHOE CTEKJIO — TPYOKY, MOKa3bIBaIOLLYI0 YPOBEHb
BOZbI B TApOBOM KOTJie. Bbl yBuauTE B TpyOKE BOAY, HO Hax
BOJIO HE 3aMETUTE HUYEro. A MeXIy TeM BCIO BEPXHIOIO
yacTb TPyOKM HajJ ypOBHEM BOJbI 3aHMMAET Nap — TOT ca-
MbIit map, ropsiurii ¥ CKaTblil, KOTOpPbI1 00pa3yeTcs B KOT-
Jie ¥ paboTaeT B mapoBoM LHAMHApe. Eciu Obl BBl MOMIH
IPOHUKHYTb B3MISAOM B MApOBOil LIIMHAD, TO YBUAETH
Obl CTPAHHY10, HEOXKUIAHHYIO KapTUHY: MOPIUEHb ObICTPO
CHYeT Briepel M Ha3al, a TOro rapa, KOTOpPbIil ero ToJjikaer
U ABJISIETCS UCTOYHUKOM paboThl BCced MallMHbI, COBEP-
LLIEHHO HEe BUJIHO.

BOHeprus BOASHOro napa

HeBuaumelii .nap ckpbiBaeT B cebe OrpoMHbie 3amna-
cbl 3Heprum. Ml He TOJILKO TOT Map, KOTOPbIil JOObIBaeTCS
MOJ YCUWIEHHBIM JaBJeHUEM B TAapOBOM KOTJIEe, HO JaXe U
OOBIKHOBEHHbI nap, o0pa3yloluiics pyu KUNeHUy yai-
Huka. OTkyna sta sHeprusi 6epercsi? Mbl camu 3apsikaem
rap 3Heprueii, Kkorna KUIsTUM BOLY Ha OTHE: MEPEBOAUM
9HEPrUIOo OTHS B BOAY, a 3aTeM U B nap. 3aiimemcs apudme-
TUKOW HarpeBaHUsl U KUISTYEHUS] BOAbI; MBI JIyyllle MOWi-
M€M TOTJa, YTO 31€Chb MPOUCXOIHUT.
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HarpeBas kujaorpamMm BoAbl Ha OAWH rpaayc (cTorpa-
JIYCHOTO TEPMOMeETpa), Mbl 3aTpauyMBaeM MOPLUIO Teruia,
KOoTopasi Ha3bIBaeTcsl «Kajiopueit». Koraa xe 3Ta ropuus
TEIJIOTHI, KaJIOPHs, IIPEeBPALLAETCs MOJHOCTHIO B MEXaHU-
4YeCKy1o paboTy, MojyyaeTcs 3arnac 3Hepruu, J0CTaTOYHbIA
JUTSl IolbeMa KUJIOrpaMMOBO# TMpY Ha BHICOTY 427 M.

3Hast 3TO, BBl MOXETE TOYHEE OLIEHUTh, CKOJILKO SHEP-
MY COOOILUWIN OIHOMY CTaKaHy BOJIbI, HAarpeB €ro 10 K-
meuusi. Eciy nepBoHavyasbHas TeMreparypa BoAbl Oblia,
ckaxeM, 10°, a tenepnr 100°, To HarpeBaTb NMPUULLIOCH Ha
90°, BecuT Xe CTakaH BOABI '/, KI. 3HAYUT, Ha HarpeBaHue
nouisio 90 pa3 1o YeTBEPTH Kajaopuu, T.e. 22'/, Kajopuu.
[TpeBpallieHHOE B MEXaHUYECKYIO PabOTY, 3TO KOJMYECTBO
TerJ1a 10CTaTOYHO 115l NOAHATHUA Ipy3a B 22!/, KT Ha BbICO-
Ty 427 M, UJIU — YTO TO XK€ CAMOE — TMOJIYTOHHBI Ha KPbILLIY
MSTU3TAXHOTo AoMa. BOT CKOJIbKO 2HEpruu KpoerTcs B of1-
HOM CTaKaHe ropsiyero yast!

Ho 3amac 3TorT eiie oYeHb CKPOMEH IO CPaBHEHMUIO C
9Heprueii napa. JleJo B'ToM, UTO 1S MpeBpalleHUsT BOABI
B Map HeJaocTtaToyHo HarpeTb ee Ao 100°. Ecau Gbl GbLIO
TakK, ecyiv 6bl Boza, noBeaeHHas no 100°, cpa3y npeBpaiia-
Jlach B 1ap, HUKOTJa He MPUILJIOCh Obl HAM MHUTb rOpsiyero
yast: BCsl BOIa B CaMoBape, Harperast 1o 100°, MrHOBeHHO
npeBpalliajiack Obl B Nap; caMoBap paspblBajicsl Obl, KakK
6om6a. Huuero nomoGHoro, K cyacTblo, He HabJIonaeTcCs:
Boga npu 100° npeBpalliaeTcs B nap MocTeneHHO U TOJIbKO
JIO TeX TMOop, MoKa MPOA0JIXKAETCS NMPUTOK Teria. DTta J0-
MOJIHUTEJIbHAS TeII0Ta, KOTOPYIO HaJ0 MOABOAUTD K BOJIE,
yxe Harpetoit 1o 100°, yToObl MpeBpaTUTD €€ B nap (Toxe
100-rpagycHBlif), Ha3bIBAETCA «CKPBLITOU TEMJIOTON KuTie-
HUs1». OHa LEeIMKOM pacXoayeTcsl Ha BHYTPEHHIOI0 paboTy
MpeBpaLleHUS KUAKOW BOALI B I1ap TOM Xe TeMIIepaTyphl.
CKpbITOi1 TETUIOThI TpeOyeTCss 0YeHb MHOTO: [J1s1 IIOJTHOTO
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npespaiieHus 1 kr soasl npu 100° B nap Toxe 100° Hamo
€o00IHUTL BoJe 536 Kajlopuii — BuIeCTepO GOJbIIE, YeM
HYXHO «SIBHOI1» TEIUIOTBI JUISl HArpeBaHHUsI TOTO Xe KUJIo-
rpamMa Bozasl ot 10 1o 100°. Bot noyemy nap 3akiiioyaer B
cebe ropasno 0oNbIIMi 3anac SHEPruU, YeM BOIA MTPU TOM
xe Temneparype (100°).

OOpaTtuMcs1. onsSITh K MOACYETY: Y BaC CTOUT Ha OTHe
YaifHUK C ABYMsI JIMTPAMU BOJbI; YaifHMK KUTIEJ TaK AOJITO,
YTO BCS1 BOJIa BbIKMIIENa, NpeBpaTuiack B nap. Kakoii 3a-
ac 3Hepruu coodieH s3ToMy napy? JIBa autpa Boibi BECAT
2 k. CoCTaBHUM CUET TEIUIOBLIX PACXOJIOB.

Ha narpesanue 2 xr Boasl ot 10° 10 100°. ... 180 kan.

Ha npeBpauesue B nap 2 xr Boast npu 100°

(o 536 xajopuit Ha 1 Kr) ................ 1072 xan.
Utoro........ 1252 xan.

[TepeBeneM 3TOT 3anac Temia B MeXaHUYECKyio pabo-
1y. [Tonyyum 427 x 1 252, T.e. oxoso 535 ThiC. KWjiorpam-
MOMeTpPOB. TakK¥M KOJIMYECTBOM 3HEPIUU MOXHO MOAHATD
LEeJIbIM KAMEHHBIH JOM Ha BbICOTY HECKOJIbKUX 3TaXEH.

HeyauBuTesbHO, YTO SHEPrus Mapa ABUXET TsKENble
noe3fila 1 OrPOMHHE MMapoXolbl, NPUBOAUT B JAEUCTBUE
MHOTOYHMCJICHHBIE CTAaHKHU LIEJIOr0 3aBOja, a B Cllyyae Ka-
TacTpo(dbl pa3HOCUT BAPEOE3TH MApOBOM KOTEJ U PYLIUT
KaMEHHBIE CTCHBI.

HeBuaumelii GoraTbips B cTaKaHe Yas

CrakaH yas ObU1 ropsiy, a Tenepb ocThl1. Terora Bbl-
11J1a U3 HETO U paccesiylach KpyroM. Bhl ¥ He ogo3peBaeTe,
KaKOi MOryuyuii 60ratbipb BbILLEJI BMECTE C TEIIOTON U3
aroro yasg. OH HeBUAUM, 3TOT 6OraThipb, HO O €ro MOTy-
LIECTBE BaM MOXET paccKa3aTh HECJIOXHBII pacyer.
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B HawieM crakaHe Gbl10 MPUMEPHO YETBEPTb KUJO-
rpaMma ropsideil Boibl; 3Ha4HT, MPYU CCThIBAHUUW Ha KaX-
Jbli Tpaflyc OHa Tepsiyia YeTBEPTb KAIOPHH. A TaK Kak uaii
octbisl ¢ 100° no 20° (0T TeMnepaTypbl KMITEHUsI 10 KOM-
HaTHOIA), T.e. Ha 80°, TO Bcero uaii rorepsin '/, x 80 =20
KaJIOpHIA.

JBaaLaThIO KAJIOpUSMU MOXHO cleiaTh 04eHb MHOTO,
€CJIY MIPEeBPATUTDb BCIO 3Ty TEIUIOTY B MEXaHMYECKYIO pa=
6oT1y. OnHa Kanopus, NpeBpaLliasiCh MOJHOCTHIO B paboTy,
MorJjia Obl MOJHATH I'Py3 B 1 Kr Ha BbICOTY 427 M, OKpyr-
Jisgss — Ha 430 M. 3HayuT, Ta TeII0Ta, KOTOpasl BblLLIa U3
Hawero vas (20 xajnopwuii), Morsa Obl MOgHATL Ha 430 M
20 Kkr, 1M Ha | M orpoMHHIit Tpy3 — 8 600 kr. Takyio xe
paGoTy coseplaeT MorioToGoew, Aeias 400 ynapos, win
OrPOMHBLIN 5-TOHHBIM MapoBOi MOJIOT, NMaaaloLIUi C BbI-
COTHI 4eJIoBeUecKoro pocra! Passe He GOraThipckasi MOLLb
CKpbIBA€TCS B CTaKaHe ropsiyero yas? X

Bor elite Gonee nopasureabHOe corocTapiienHue. Ta xe
camasl 3Heprus 3akiiouyaercss B 20 pyXelHBbIX MyJisX, Je-
TAIIMX co cKopocTbio 700 M B cekyHay. 3ann u3 20 BUHTO-
BOK — BOT MOIllb, CKpbITasl B CTaKaHe ropsiuero yas'

MoxHo 6110 6B 3aCTaBUTH 3TOr0 6OraThipsi BBITNOJI-
HATH U ApPYryio paboTy, HanpuMep, CBETUTb B DJIEKTPU-
yeckoit iamrnoyke. Torna OH CMOXET B TeyeHue LEJIoro
yaca rocbuiaTh BaM CBET 25-BaTTHOM JJAMIIOUKH. DTO TOXE
O4YeHb NnoyTeHHas pabora!

He Tak-To NnpocTo 0JHaKO 3aCTaBUTb 3TOro GoraThips
paboTaTb HaM Ha oJib3y. TerioTy BooGlile TPYIHO NpeBpa-
TUTb B MEXaHUYECKYIO pabGoTy; yenoseyeckoi u3odpera-
TEJIbHOCTH YAAETC 3aCTaBUTh TEIJIOTY BbITIOJHATD TOJILKO
4acTb — MEHBUIYIO YaCTb — TOM MEXaHUYECKOW paboThl,
Ha KOTOPYIO OHa ClIocOOHa.
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Y10 TaKOE XKEeJNTbIi yroyib?

[TyrewectByoue no Kanudbopuun (AMepuka) Mo-
TYT 3aMETUTb Ha KPbILIIaX MHOTMX JOMOB SLLMKH, IIOXOXHE
C BUY Ha IbIMOBbIE TpYObl, HO HUKOTIAA HE BBIMYCKalo-
e 13 cebs gpiMa. DTO He YTO MHOeE, KaK 0aku Teruioi
BOJIbl, 3aracaeMoi i X034iCTBa — IJI CTUPKU, MBITbS
rocy/ibl, yMbiBaHbs U T.I. Ha nepBblit B3risia B 3TOM HU-
4yero HeoObIYHOTO HET: O6aK CTaBAT Ha KpBILLY, IOTOMY YTO
OTTyJa, CBEPXY, JIETKO MOABOAMThL MO TpyOaM BOAY K JIIO-
6oMy MecTy JmoMa. 3aMeuyaTesibHO 3JIeCh He 3TO, a TO, KakK
Boza HarpeBaeTcs. ZKUTe/M He paCXOAYIOT Ha HarpeBaHUe
9TOM BOIbI HU YIJIsl, HU IPOB, HU KEPOCHHA, HU IJIEKTPU-
YEeCKOro TOKa, a BO3jlaraloT paboTy HarpeBaHUsl BCELIEJO
Ha ConHue. Ha Kpblllie ycTpoeH IUIOCKUit TpyOUaThlil Ko-
TeJl, TPyObl KOTOPOTO, 3aKJTIOYAIOILME BOLY, MOABEPTalOTCA
JeUCTBUIO COJIHEYHbIX ny4yeil. Harperas Boaa, Kak GoJiee
Jierkasi, ckorJisgercs B 06ake, KOTOPbIii MOMELUEH BbILlE
Tpy0. ITonyyaercs, npasaa, He KMIMATOK, a Boga 40—60°,
BIOJIHE OJHAKO MpPUTromHas IS MHOTUX XO3SICTBEHHBIX
HalloOHOCTE M.

[lepen HaMu npuMep TOro, KaKk MOXHO 3aCTaBUTb
ConHue paboTaTbh HEMOCPEACTBEHHO Ha TMOJb3Yy YEJIOBEKA.
B cymHoctu CosHue 1 6e3 Toro paboTaeT HaM Ha MoJb-
3y, paboTaeT JaBHO, — C TeX MOP KAK CyLLECTBYET YEJIOBEK.
CoJiHLIE — MOYTH €IUMHCTBEHHbIM UCTOYHUK BCEro TerJia
1 Bcell paboThl, Kakoil MblI nosib3yeMcsi. He aymaiire, yto
KOrja MalliiHa paboTaeT y Hac Ha yriie, Ha HedTH, Ha Ipo-
BaxX MJU Jaxe OT IMagaloilueil Boabl, TO Mbl 00XxoaumMcs Oe3
ConHua. Beab yrosb He YTO HHOE, KaK OCTaTKU PacTeHUH,
a o0pa3oBaHMe rOpPIOYMX COCTaBHbIX YacTei B paCTEHUSIX
MPOUCXOUT HE MUHAYye, KaK MpPU Yy4acTUU COJHEYHBIX JIy-
yeit. Ta Tennora, KOTOpyIO AepeBO WM Yrojib pa3BUBalOT
B TOIKE MallUHbI, ECTb COJTHEYHAsl SHEPrus, paHbllUe Ha-
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KOIUTEHHasl pacTeHUSIMU U Tenepb OCBOGOXAaroLasics.
MyckynbHasi paboTa — TOXe€ BHUIOM3MEHEHHasl SHEprus
ConHua, noyepnHyTasi HaMU (UM XMBOTHBIMU, KOTOPbI-
MU MbI IUTaeMcs1) U3 pacteHuit. BomHble Macchl Bogonana
MOIHATHI GbLIN Ha BbICOTY Takke CosHLIEM, €ro JiyyaMu.

Hrak, Kaxabliii nBUratesb, paboTalolnii Ha yriie, eCTh
B CYLIHOCTHU JBMTraresib CoMHeYHbIil. Ho KaMeHHBII yrosib
MPUXOINUTCS U3BJIEKATb U3 HEAp 3eMJIM C HEMaJloit 3aTpa-
TO# TpyJa. »

Henb3s in MUHOBATb OPOTOE NMOCPETHUYECTBO YIS U -
MOJIYYUTb SHEPTUIO MPSIMO OT COJTHLIA, MO KpaitHell Mepe, B
TeX CTpaHax, Irie Hebo SICHO U CoJTHLIE XXapKo rpeet? B cTpa-
HaxX KanuTATUCTUYECKUX 3TO MPUBEJIO Obl, MpaBaa, JIULIb K
yBEJINYEHUIO Ge3paboTHLibl U YIyOJIeHUIO XO3IHCTBEHHO-
ro Kpusuca. 3aTo B yCJIOBUSIX HALLIETO COLIMATUCTUYECKOTO
X03s1#iCTBa MOCJEACTBUS <XKEJNTOro yris» (Tak Ha3blBaloT
SHEPIrUIO COJIHEYHBIX Jiyyeit) OblIM Obl COBCEM MHBIE: OC-
BoOOAMIaCH Obl OTPOMHAS apMUSI LLIAXTEPOB U MPUJIOXUIIA
ObI CBOI TPY/ B IPYTUX OTPACISIX COLUATIUCTUYECKOIH Mpo-
MBbIILUIEHHOCTH.

Ho Bo3MoxHo sivt 3T0? TeopeTnuecku 3To 1erko ocy-
LEeCTBUMO. B 10XHBIX ~ CTpaHax KaXIblii KBaJpaTHBIi
METp 3€eMHOW MOBEPXHOCTU MOJIyYaeT 3a JieHb OT COJHLA
CTOJIbKO TEIUIOThI, YTO, MpPEBpallCHHAs! B MEXaHUYECKYIO
paboTy, oHa Mora Obl JaTh OKOJIO ABYX JOLIAAUHBIX CHJI.
OpHako mpeBpallleHUE TeIUla B MEXaHHUYECKYI paGoTy
Ha MpaKTUKe CBSI3aHO C OOJILLIMMU MOTEPSAMU, MOITOMY
yaaeTcsl TMoJyYUTh JIMLLDb IECATYIO AOJIIO TOH SHEPTUH, KO-
Topy1o obelaeT Teopusi. 1o CUX MOp NMOMBITKU 3aCTaBUTh
COJIHLIE HarpeBaTb KOTeJi MapoBOil MallIMHBI OKa3bIBaJIUCh
M03TOMY Majlo BBITOJHBIMU. YCTaHOBKa 00XonuJjach J10-
pOro, yXoi TakXXe CTOMJI HEMaJlo, U MOoJib3a OKa3blBajach
HEOCTaTOYHOM ISl onpaBoaHUsl pacxonoB. JlowmaauHas
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CHJIa, MOJIyYeHHasl OT COJIHLA, 00X0auIach AOPOXe, YeM
M3BJIEYEHHAas U3 yris.

Jpyroe neno — UCMOAb30BaHUE COMHEYHBIX Jy4yeit He
U IpUBEAEHUST MAalIMH B IBUXKEHHWE, a U1 HaIOOHOCTEH
HarpeBaHUsl. 3/1€Ch [10J1b3a COMHEYHBIX YCTAaHOBOK J0OJIKHA
OIpaBIbIBaTbCSl HE TOJBKO TEOPETUYECKU, HO W TMPaKTHU-
yecku. B 3HOMHBIX yacTax Hawero TypkecTaHa, rie B Teye-
HME TEIUIOMN MOJI0BUHbI rOza He60 6e3001a4HO, COTHEYHbIE
HarpesaTte/ii JOJIKHBI ObITh 0COOEHHO MoJie3Hbl. Takue yc-
TaHOBKU ecThb B TauikeHTte, B CaMapKaHje, Ha HEPTIHbIX
npomeiciax octposa YenekeHa (Kacnuiickoe mope). Bor
TOJIE3HbIE B HAPOJAHOM XO3SIMCTBE UCTOYHUKHU DHEPTrUMU:

«Oenblii yrojib» — 3Heprusi najaapoileit Boabl;

<«KEJITBIM YTroJib» — BHEPIUsl COMHEYHBIX J1y4ei,

«rosiy00# yrojib» — 3Heprusi BeTpa;

«CUHUMH yrojib» — 3HEPrusi MOPCKOro npubost 1 Mop-
CKUX NMPUNUBOB;

«CEPBIN Yrojib» — IHEPIrUsi MOPCKOTO MarHeTu3ma.

B 3HauuTENbHOM MEpe TaKXe ¥ 3TU UCTOYHUKU IHEP-
ruu o0ycoBeHbI cCONIHLEM. BeTep — pe3ynbrar HeoauHa-
KOBOTO HarpeBaHMs COJIHLUEM Pa3iMYHbIX Macc BO3ayXa,
Mopckoi npuboi — caeacrsue BeTpa. M TONbKO NpUIUBHL
Y 3eMHOI MarHeTH3M He 1IeJIMKOM 3aBHCAT OT coyiHLa',

! B HacTosiliee BpeMsI CONTHEYHasi SHEPTUsl UCTIONbL3YETCS He
TOJBKO IUISE HEMOCPEACTBEHHOro HarpesaHUs Bonbl. ColHeYHbIe
OaTapeu, paboTaloLiMe Ha OCHOBE CTIeLIMaIbHO BhIpallieHHbIX KpUC-
TaJIJIOB, NPEBPALIAIOT SHEPTUIO COJTHEYUHOTO U3JTYYEHHUS B OJIEKTPH-
YECKYIO 9HEeprulo, KoTopasi MUTaeT LMGPOBLIE KAJbKY/IATOPHI, ABU-
raTeJiM MalllMH U T.0. brarogapst colHeYHBIM GaTapesiM MoyyaloT
9JICKTPO3HEPIrUi0 KOCMUYECKUE anmnapaThl U OpOMTANIbHBIE CTaH-
LIMK — Takue, Kak «Mup» 1 MKC.
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IMaBa naraga

B MUPE 3BYKOB

CxkopcTb 3ByKa

Cnyyanocb Jiv BaM Ha0J110aTh U31aJIU 32 IPOBOCEKOM,
pyosium nepeBo? Wiu, GbITh MOXET, Bbl CJIEIUIIU 32 TEM,
KaK BAaau paboTaeT IUIOTHMK, BKoJauuBasi rso3nu? Bel
MOTJIM 3aMETUTb NPU 3TOM OYEHb CTPAaHHYIO Belllb: YyAap
pasfaeTcs He TOraa, KOraa TOMop Bpe3aeTcs B AEPEeBO UIU
KOrJia MOJIOT yapsieT Mo IBO3MAI0, a MO3Xe, KOraa Tornop
WU MOJIOT yXe MOIHAT MPOYb.

DTO noaAMeTWIM elle B ApeBHoCTU. B nmoame Jlykpeuus
«O npupoze Bellgeit», KOTOPYIO Mbl YIIOMUHAJY YXe paHb-
1€, UMEIOTCH CeyIoIe CTPOKH:

«...ECJIM Thl M3[2JTM CMOTPHLLIbL HA YeJIOBEKA, pyOsauIero ne-
PEBO OCTPLIM OPYAHMEM, TO €LIe paHbllie Thl BUAMILID YAAPHI, YEM
K CJIYXY YAaphl 3ByKH JIOHOCAT. BOT Tak Xe U MOJTHUIO BUAUM Mbl
paHblile, HEXEJU IPOM CJILILINM, XOTS OMHOBPEMEHHO C MOJIHHU-
€l OH BO3HMKAET OT TeX Xe TOJYKOB U O TOM Xe NpUYUHE»,
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Korna BaM npunercsi Habno4aTh 3TO SIBJEHUE, OTOM-
JMTE Ha HEKOTOPOE PacCTOSIHUE Ha3aj WK TMPOIBUHETECH
Briepen. Ilocne psina npo6 Bbl HalieTe Takoe MeCTO, Kyla
3BYKM yAapoB TOIOpa WJIM MOJIOTa JOHOCSTCSI KakK pa3 B
MOMEHT BUIMMOro ynapa. Bossparutech TOrna Ha mpe-
J)XHee MECTO M CHOBAa 3aMeTUTE HECOBMNalEeHUE 3BYKOB C
ylapamu.

Jlykpeuuii npaBUbHO YKa3al NMPUYNHY 3TUX 3araioyu-
HbIX siBJIEHUI. 3BYK TpeOyeT HEKOTOPOro BpeMEHU, YTOObI
OT MeCTa CBOEro BO3HUKHOBEHUS MPONTHU 10 BALIETO yxa;
CBeT Xe mnpoberaer 3T0 pacCTOSIHUE TMOYTHU MTHOBEHHO.
W MoxeT cayuyutbesi, 4yTo, MOKa 3BYK CTPAHCTBYET uepe3
BO3JlyX K BalUeMy yXY, TOMOP WJIM MOJIOT YCMENU YXKe Mo~
HSTbCS U1 HOBOTO yaapa. Torna raa3 yBUAUT HE TO, YTO
CJIBILIMT yXO; BaM ITOKaXeTcsl, YTO 3BYK COBMAJacT He C
ONYCKaHUeM, a C mogHATUEM MHcTpyMeHTa. Ho ecnu BbI
OTOMAeTe Ha3aa WM NMPOABUHETECH BIiEpe] Ha Takoe pac-
CTOSIHME, KOTOpOE TMpoberaeTcsi 3ByKOM 3a BPEMST OIHOTO
B3Maxa ToIopa, TO K MOMEHTY, KOT1a 3BYK JOMIET 10 Balle-
ro yxa, TOIop CHOBa yCIEeT ONMyCTUTbCSE. Toraa, KOHEYHO,
Bbl YBUAUTE U YCJBILIUTE yIap OOHOBPEMEHHO, HO TOJIbKO
3TO pa3Hble yaaphl: Bbl BUAUTE MOCJIECAHUI yaap, HO Clibl-
LIKTE yaap NMpOUUIbIA — MpPearnocieaHuin WK elle Gosee
PaHHUHA.

CkonbKoO Xe nmpoberaeT 3ByK B BO3JyXe 33 OHY CEKYH-
Iy BpeMeHU? DTO B TOYHOCTU U3MEPEHO: KPYIJIbIM CUETOM
okosio '/, kM — 330 M. Kaxiblit KusioMeTp 3ByK NPOXOAMT B
TPY CEKYH[IbI, 11 €CJIV IPOBOCEK B3Max1BaeT TONIOPCM ABaX-
Ibl B CEKYHIY, TO BaM JIOCTaTOYHO HaXOAUTbCH B PaccToOsI-
HUU TIOJIyTOpacTa MeTPOB, YTOOBI 3BYK TOIOpa COBMaaasl
¢ ero nogHsATHeM. CBeT e npoberaetr B BO3AyXe KaXIylo
CEKYHIy [TOYTH B MWUIAOH pa3 0oJiblie, HeXeNr 3ByK. Bbl
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MOHUMaeTe, KOHEYHO, YTO JUIst BCEX PacCTOSIHMI Ha 3emite
MbI MOX€EM TO3TOMY CMEJIO CYUTATh CKOPOCTh CBETA MTHO-
BEHHOIO.

ITepenava 3Byka

He Hano nymatsb, 4To 3BYK MepenaeTcs TOJAbKO Yepes
Bo3ayx. OH MOXeT MpPOXOAUTb U Yepe3 ApYrue BelllecT-
Ba — rasooOpa3Hble, XUIKUE, Aaxe TBepabie. B Bone
3BYK O€XMT B YeTbIpe C JIMILIKOM pa3a ObIcTpee, YeM B
BO3JyXe. :

Ecnu Bbl COMHEBaETECh, UTO 3BYK MOXET NepelaBaTh-
csl yepe3 BOJy, paccrpocuTe paboynx, KOTOPbIM MPUXO-
JIUTCS1 ObIBATh B MOIBOAHbBIX COOPY>XKEHUSIX: OHU MOATBEP-
ISIT BaM, YTO MOJ BOJOUW OTYETIMBO CJIbILLIHBI OEpEroBble -
3BYKHU.

A oT ppI6aKoB Bbl Y3HaeTe, YTo pblObl pazberaiorcsi pu
MajieiilieM Nogo3puTeJIbHOM LyMe Ha Gepery.

Yyennie ee 200 €T Ha3an B TOYHOCTU U3MEPUIIH, C
KaKOI0 CKOPOCTbIO 6€XUT 3BYK noj Bojoo. CrenaHo 3To
©bLJI0 Ha OHOM U3 LIBELAPCKUX 03€p — Ha JKEHEBCKOM.
JBa ¢dur3uka cesu B IOJKHU U pa3bexalrCbhb KUJIOMETpa Ha
Tpu oauH oT apyroro. C 6opTa OgHOI AOAKY CBELIMBAJ-
Csl IOJ BOAY KOJIOKOJ, B KOTOPBIA MOXHO ObUIO YAapsThb
MOJIOTKOM C IJIMHHOM pyukoil. Pyyka 3Ta Gblia coenu-
HEHa Cc npUcrnocobieHreM IS 3aXKUraHusl Mopoxa B Ma-
JICHbKOM MOpPTHUPE, YKPETUIEHHON Ha HOCY JIOAKM: OJHO-
BPEMEHHO C yJapOM B KOJIOKOJI BCIIBIXMBaJ MOPOX, U SIp-
Kasl BCIbILIKA BUJHA Oblyia fajieKo KpyroM. Mor BUaeThb
3TY BCOBIIIKY, KOHEYHO, U TOT (PU3UK, KOTOPbIN cHUaEN
B IPYrOil 0AKe M ciylual 3ByK KOJIoKoJia B TpyOy, cny-
uieHHy10 noa Bony. ITo 3ano3naHuio 3ByKa B CpaBHEHUU
CO BCHBILIKON OMNpENensnoch, CKOJILKO CEKYHI Oexa
3BYK IO BOJE OT OJHOM JIOAKU N0 Apyroii. TakumMu onei-
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TaMM HalaeHo Obl10, YTO 3BYK B BOJE nMpoderaet 0KoJio
1 440 M B cexyHmy.

Ewte nyyuie n ObicTpee MepenaloT 3BYK TBEPIbIC YII-
pyrie MaTepualibl, HanmpuMmep, YYTyH, HEpeBO, KOCTH.
IIpuctaBsTe yX0 K TOpLY JUIMHHOIO JEepeBIHHOro Opyca
uiu 6peBHa U MOMPOCUTE TOBapUILla yIApUTb MAJIOUKOit IO
MPOTYBOMNOJIOXKHOMY KOHLY, Bbl YCJBILIUTE TYJIKUK 3BYK
yaapa, nepeaHHbIi Yepes BCIo WIMHY Opyca. Eciu kpyrom
JIOCTaTOYHO TUXO U HE MEIUAIOT MOCTOPOHHUE ILIYMBL, TO
yAaeTcsl Aaxe CAbILIATh Yepe3 Opyc TMKaHbe YacoB, MpHU-
CTaBJIEHHBIX K MPOTUBOIMOJIOXKHOMY KOHLY. Tak Xe Xopo-
L0 NepeaaeTCs 3BYK YEpe3 XeJE3HbIE PENIbCbl MM OaTKH,
yepe3 4YyryHHble TpyObl, yepe3 nousy. IIpunoxus yxo kK
3eMJie, MOXKHO paccbllliaTh TOMOT JIOIHAAWHBIX HOT 3a10J1-
ro 10 TOro, Kak OH JJOHECETCS MO BO3AYXY; a 3ByKH IyLIey-
HBIX BBICTPEJIOB CJIBILIHBI 3TUM CIMIOCOOOM OT TaKUX OTAa-
JIEHHBIX OpYAUii, TPOXOT KOTOPBIX IO BO3AYXY COBCEM HE
JIOHOCHUTCS. Tak XOpOl1LIO NnepenaroT 3BYK YIpyrue TBepibie
MaTepyabl; MATKUE XK€ TKaHU, pbIXJIbie, HEYNPYTUe MaTe-
pMaJibl O4€Hb TUTOXO MEPENAIOT Yepe3 cesi 3BYK, — OHU eT0
«morjiomiaoT». Botr noyemMy BelIAIOT TOJICTbiE 3aHABECKH
© Ha JIBepAX, €CJIM XOTSIT, YTOOBI 3BYK HE OCTUTAJl COCETHEI
KoMHaTbl. KoBpbi, Msirkast MeOeib, T1aThe NEWCTBYIOT Ha
3BYK MOAOOHBIM Xe 00pa3oM.

MHuHuMBII KOJIOKOJI

B uucne marepuasnoB, XOpOLUO TeEpeJalolUX 3BY-
KU, ceilyac yNOMSIHYThI ObUIM KOCTU. XOTUTE yOemUThCs,
YTO KOCTH Balllero COOCTBEHHOTrO yepena 001aJaloT 3TUM
cBoiictBoM? 3axBaTuTe 3y0aMM KOJIEYKO KapMaHHbLIX 4a-
COB U 3aXMUTE pyKaMM yLIH; Bbl OTYETIMBO YCHABIIIUTE
MepHbIe ynapbl 6ajaHcupa, 3aMeTHO Gosiee 'pPOMKUE, He-
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KEJIU TUKaHbe, BOCTIPUHHMAaEMOe YXOM Yepe3 BO3ayX. ITH
3BYKH JOXOISIT 10 BalLEro yxa Yyepe3 KOCTH r'OJIOBHI.

BoT euie 3a6aBHbBIl ONBIT, A0OKA3bIBAIOLLMWIT XOPOLLYIO
nepeaayy 3ByKOB Yepe3 KocTu 4yepena. Ilpussxure K ce-
penriHe O€YEBKM CTOJIOBYIO JIOXKKY TakK, UYTOOBI OGeueBKa
“Mesa aBa CBOOOAHBIX KOHLA. KOHLBI 3T MPUXMUTE
NajbLiAMM K 3aKPbITHIM YILIIaM M, MOJABLIMCh KOPMYCOM
Briepesa, 4ToObl JI0OXKKa Morjia CBOGOAHO pacKayMBaThCH,
yaapbTe €10 0 YTO-HUOYAb TBEpAOE. Bbl YCABILINTE HU3KHUI
TyJl, CJIOBHO BO3JIE CAMOI0 BallleTO yxa pa3fgaeTcsl Kojo-
KOJIbHBII 3BOH.

Euie siyulie ynaercst onblT, €CJIM BMECTO JIOXKKH B3SITh
KOYEepry WM TSXKeJble IUMTLEbI 1 yIJiei.

Cuna 3Byka

Kak ocna6eBaeT 3ByK ¢ paccTositHueM? OU3NK OTBETUT
BaM, 4TO 3BYK OcjiabeBaeT «00paTHO NMPONOPLIMOHAAbHO
KBapaTy pacCTOSHHUsI». DTO O3HAyYaeT cieaylolliee: YToOb
3BYK KOJIOKOJIbYMKA Ha TPOWHOM pPacCTOSTHMU ObLT CJIbl-
LIEH TaK Xe IPOMKO, KaK Ha OIMHapHOM, HYXHO OIHOBpe-
MEHHO 3BOHUTH B 9 KOJIOKOJIbYUKOB, HA 4-KpaTHOM pac-
CTOSIHUU — B 16 KOJIOKOJIbYUKOB U T.1.

Teneps Bbl noiimeTe, MEXIY NTPOUUM, NOYEMY JIETKH
LIENOT cocela TaK CUJIBHO MeLIaeT HaM ClyliaTh peyb
opaTopa Ha JaJIeKO# 3CTpajie WM CJiOBa apTHMCTa Ha OT-
JaseHHo# cueHe. ITpeanosyioxxum, 4To opaTop Wiu apTUCT
HaxomATcs oT Bac B 15 M, a rososa cocena — B 30 cM OT
Balllero yxa. fojsioc opatopa nocTuraer oo Bac ¢ paccTos-
Hus1 B 1 500 : 30, T.e. B 50 pa3 Gosiblliero, yeM ILLIENOT coce-
na. Y 3nauur, ecnu paxe mwenot B 50 x 50, T.e. B 2 500 pa3
cnabee rosoca oparopa Ha paBHOM PacCTOSIHMM, IS Bac
oH Oyznet He MeHee rpoMoK. BoT noueMy coce; CBOUM «TH-
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XMM» pa3roBOpOM BcCerna 3arjyluaeT aJjisl Bac rojoc, 10Xo-
JOSILIMI CO CLUEHBI WIM 3CTpalbl.

ITo TOit XXe mpUUMHE TaK BaXKHO, YTOObI YUYEHUKHU B
KJlacce He pa3roBapvBalii MeXay cobolo M Boobie cob-
JIIOJAJTU TIOJIHYIO TUILHHY BO BpeMsl OOBbSICHEHUST YUUTES
pa3roBapMBalolIMe MEWAIOT HE CTOJIBKO YYUTENIO, CKOJIb-
KO COCEIIIM, 3amiylliasi JUls HUX eTO CJIOBa.

Kto rpomue?

Ecnu Bbl XOpol1110 MOHSJIM 3aKOH ociablieHUsl 3ByKa,
OTBETbTE Ha BOMpPOC:

Kakas epynna maadenuyes cunvhee o2nyuaem cmosau,e2o
Mexncdy HuMU Heno8exa: 08a MAAOeHYA HA PACCMOAHUA 2 M om
€20 yXa unli mpu MAaoeHya Ha paccmosnuu 3 m?

ITpaBuIbHBIN OTBET: CUJIbHEE OTYIUAIOT IBa MJIaA€H-
ua. B camoMm aeJie: MX KpUK Ha pacCTOsIHUM 2 M ocJiabeBaeT
B 4 pa3a 1o cpaBHEHMIO C TPOMKOCTbIO Ha pacCCTOSIHUM 1 M.
CienoBaTeIbHO, 10 yXa CJylaTesi IOHOCUTCS 3BYK B %/,,
T.€. BABOE ciabee, YeM KpUK OIHOTO MJIaJIeHLia Ha paccTo-
aHuM 1 M. OT rpynnbl Xe Tpex MJaAeHLEeB 3ByK JOXOAUT
ocnabieHHBIM B 9 pa3 no cpaBHEHMIO C €ro CUJIOI0 Ha pac-
CTOSIHUM 1 M; cliefoBaTebHO, CHJia 3BYKa C 3TOI CTOPOHBI
COCTaBJISIET */,, MJIM ONHY TPETb CHJIbI KDMKA OAHOTO MJia-
JIeHLIa Ha paccTossHUU 1 M. 3HAYUT, KPUK IBOUX JOHOCUT-
Csl TpOMY€ KpHUKa TPOUX
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B MOJITOpa pasa.
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Korna npousBefieHHbINi HaMU 3BYK, OTPa3UBLUKCh OT
CTEeHBI WJIW APYToii Mperpajbl, BO3BpalllaeTcs ¥ BHOBb JO-
CTUraeT HaLIEero yxa, Mbl CJABIIIUM 3X0. OHO MOXET ObITh
OTYETJINBO JIMLIb TOTAQ, €CJU MeXIYy BO3ZHUKHOBEHUEM
3BYKa U ero BO3BpallleHUEM MPOXOJUT He CIMLIKOM MaJjio
BpeMeHU. VHaue oTpakeHHbI 3BYK COJLETCS C MEePBOHA-
YaJILHBIM 1 YCHIIUT €r0, TOT/IA 3BYK «OTAAETCSI», HAIPUMeD,
B 6O/IbLIMX MYCTHIX KOMHATAX. ,

BooGpa3suTe, 4TO BBl CTOMTE Ha OTKPBITOM MecCTe, a
MpsSIMO TNepel BaMu, B 33 M, BO3BbIILIAETCA JOM. XJIOMHUTE
B JIAAOLLUU: 3BYK Ipo6eXXUT 83 M 10 1oMa, OTpa3uTCs OT ero
CTeH U BepHeTcsi obpaTHo. Yepes ckosibko BpemeHu? Tak
Kak OH Mnpoiue 33 M Tyaa v CTOJIbKO e 00paTHO, T.e. BCe-
ro 66 M, To oH BepHeTcs Yepe3 66 : 330, T.e. yepes '/; ce-
KyHabl. Hall oTpbIBUCTBIM 3BYK OBLT HACTOIBLKO KOPOTOK,
YTO YCTieJI MPEKPATUTLCS MEHBILE YeM B '/, CEKYHIBI, T.€.
Npexae YyeM MpUILLIo 3X0; 00a 3ByKa He CIUJIUCh, OHU
CABIIIHBI ObLTM pasfesibHo. Kaxagoe omHOCIOXHOE CJ1o-
BO — «JIa», «<HET» — Mbl MPOU3HOCUM TNIPUMEPHO B MSTYIO
JIOJTIO CEKYHJIbI; MO3TOMY OAHOCJIOXHOE X0 MBI CJIBILLIUM,
yXe HaXoAsICh Ha PacCTOSSHUM 33 M OT Mperpaabl. X0 xKe
ABYCJIOHOTO CJIOBa, NPU TAKOM PACCTOSHUH, CJUBAETCH C
3BYKOM CJIOBa, YCUJIMBAsl €ro U JeJlasi HesICHBIM; OTAEJbHO
MBI €r0 He CJIBILIUM,

Ha xakom Xe paccTossHUM AOJXKHA ObITh Mperpaja,
YTOOBI MOXHO OBUIO OTYETIMBO CJIBIILATL ABYCJIOXHOE
3X0, HallpUMep OT CJIOB «ypa», «oro»? IIponsHeceHue ta-
KMX CJIOB JUIMTCA 2/, CEKYH[IbI; 32 3TO BPEMS 3BYK NOJIKEH
yCIeThb MPOMTH 0 Mperpaasl U o6paTHoO, T.e. ABOITHOE pac-
crosHue 10 nperpaanl. Ho B 2/ ceKyHbl 3ByK NPOXOANT
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330 x% = 0Ko0Jio 132 M.

ITonoBuHa 31010, 66 M, U €CTh HAUMEHBILIEE PACCTOSN
HMe JI0 Nperpaibl, MOTYILEH MOPOIUTH ABYCIOXHOE 3XO0.

Ternepb BbI yXXe caMU pacCuMTaeTe, YTO VISl TPEXCIOX
HOTO 3Xa TpebyeTcs pacCTOSTHUE B COTHIO METPOB.



IMasa mecrasa

CBET N IUIA3

Crpammnas TeHb

— Xouellb yBUAETh HEYTO HeoOblYaiiHOE? — Kak-To
BEYEpOM OOpaTwiics KO MHE B JETCTBE CTapLiuii OpaT. —
IToitneM co MHOI B COCeIHIOI0 KOMHATY.

KomHara 6su1a TeMHast. bpat B3su1 cBeuy, ¥ MBI MOLI-
au. OTBaXxHO LIaral g BHepelu, CMeJNO OTKPbUI IBEPb U
Xpabpo BCTYMWI MepBbIM B KOMHaty. Ho TyT s 3acThLi; co
CTeHBl TJIAAENO Kakoe-TO Hejernoe yygosuule. Ilnockoe,
KaK TeHb, OHO MSUIWIO Ha MEHS CBOM IJIa3a.

IMpusHaloch, s u3psAgHO cTpycwi. W, HaBepHoOe, KU-
HyJics1 Ob1 OeXxaTh, eciiv Obl ¢3a01 HE pas3jajics cMex Opara.

OrnsiHyBIUIKCh, SI TIOHSUI, B YeM JIeJIO: BUCEBIIEe Ha
CTEHE 3epKaJio ObUIO CILIOIIb 3aKPHITO 6YMaXXHBIM JINCTOM
C BbIPE3aHHBIMU B HEM [J1a3aMH, HOCOM U pTOM; Opar Ha-
TPaBJISUT Ha HETO CBET CBEYU TaK, YTOOBI OTPaXXEHME ITUX
Y4YacCTKOB 3epKaJjia Mornagago Kak pa3 Ha MOIO TEHb.

Biwest Hemablit KoHGY3: s MCTyTaicst COGCTBEHHOI
teHu! Korma norom st npo6GoBasl ChIrpaTh Ty Xe LIYTKY C
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TOBapuillaMM, 51 yOeAWJCsl, UTO PacCIOJOXUTb 3€PKayo
HY>XHBIM 00pa3oM He Tak-To npocto. Hemano nmpuiiocsk
YIPaXHSTbCS, MPEXAE YeM g OBJIaAe] 3TUM MCKYCCTBOM.
JIlyun cBeTa OTpaxaroTcs OT 3epKajia IO OINpeae/ieHHbIM
npaBuJiaM, a UMEHHO TakK, YTO YTOJl, 1Ol KAKUM OHHU BCTPE-
YaloT 3epKajlo, PaBEH TOMY YIJIy, 0] KAKUM OHH OT HEro
oTpaxatorca. Korna s1 y3Has 3T0 npaBuiio, MHE yXe JIETKO
GbUIO COOBPA3NTh, KaK HAjoO MOMECTHUTb CBEYY OTHOCH-
TEJILHO 3epKasia, YTOObI CBET/IbIC MSATHA YNajiu Kak pa3 B
-TpebyeMble MeCTa TEHHU.

Kak uamepuTs ciity cBera?

Ha nBoitHOM paccTOSIHMM CBeya CBETHT, padyMeeTcs,
cnabee. Ho Bo ckosibko pa3? B nBa? Her, He B ABa: eciu
BBl TIOCTABUTE Ha JBOMHOM pacCTOSIHMU IBE CBEYM, OHU
He JaiyT NMpeXHero ocBelieHUs:. YToObl MOMyYHUTb TaKoe
OCBelleHMe, HAlo Ha JABOWHOM pacCTOSSHUM TMOCTaBUTD
He I(BE, a ABaX/bl ABE — yeThipe cBeun. Ha TpoiiHom pac-
CTOSSHMM MPUAETCS NOCTABUTb HE TPU, a TPUXIBI TPH, T.€.
JIeBITh CBeueit, U T.A. DTO MOKa3bIBAaET, UTO Ha JBOITHOM
PacCTOSSHMM CHJIa OCBELLEHMS ocyabeBaeT B 4 (2 x 2, Win
2?) pasa, Ha TpoitHoM — B 9 (3 x 3, wiu 3%) pa3, Ha yeTBep-
THOM — B 4 x 4 (w1n 4?), T.e. B 16 pa3s, Ha 5-KpaTHOM — B
5 x 5 (wm 5%), T.e. B 25 pa3, u T.14. TakoB 3aKOH oc1abeHUst
CBETa C pacCTOsIHUEM. MBI YK€ 3HaeM, UTO TaKOB XK€ U 3a-
KOH 0cJIab/IeHUs 3ByKa: 3ByKH ocjlabeBaloT Ha 6-KpaTHOM
paccTosIHUM He B 6, a B 36 pas.

3Has 3TOT 3aKOH, MBI MOXEM BOCIOJIb30BATLCS UM,
YTOOBI CPAaBHUTH MEXIY CO00I0 IPKOCTh ABYX jlaMIl, BOOO-
1e JBYX UCTOYHMKOB CBETA Pa3/IMYHOM cubl. Bbl Xenae-
Te, HarpuMep, Y3HaTh, BO CKOJIBKO pa3 Ballla KEpOCUHOBas
JlaMrna CBETUT CUJIbHEE MPOCTOIL. CBEUKU; APYTUMH CJIOBa-
MH, XOTHUTE ONpPENEIUTh, CKOJbKHMH OOBIKHOBEHHBIMM
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CBEYaMM HYXXHO ObLJIO ObI 3TY JIaMIy 3aMEHUTh, YTOOHI 10~
JIYYUThb TAKOE XK€ OCBELLECHHUE.

Puc. 85. IlepBblit cnoco® u3MepUTh CUJTY CBETA

Jns 3TOro BBl pacrojiaraete JaMmy M 3aj¥CKEHHYIO
CBeYyy Ha OJHOM KOHLIE CTOJIa, @ Ha APYroM CTaBUTE OT-
BECHO (3aXXaB, HampuMep, MeXIy CTPaHULIAMM KHUIH)
quct Gesoro KaproHa. Henajgeko ot Hero, Brepeau, yc-
TaHaBJIMBaeTe, TaKXe OTBECHO, KaKylO-HHOYIb MaJouKy,
HanpuMmep KapaHpawi., OH oTOpachiBaeT Ha KapTOH ABE
TEHU: OAHY — OT JIaMIlbl, APYTyl0 — OT cBeuM. [ycTora
3TUX TeHEeH, BOOOLLIE roBOps, pa3jiMuHa, NOTOMY YTO 06e
OCBELLUSHBI: OfHA — SIPKOW JIaMINO#, Apyrasg — TYCKJIOH
cBeyoii. [Tpubnukas cBevy, Bl MOXeTe JOCTUTHYTb TOTO,
yTO 06€ TeHM CPABHSIOTCA B TYCTOTE. DTO GyneT 03HAYaTh,
4TO ceifdac cuila OCBELLEHMS JIaMITbl KaK pa3 paBHa cuJie
ocBelleHUs1 cBeyr. OHAKO JlaMIa HaxXOAUTCS Jajblie OT
OCBELLAEMOro €10 KapToHa, HeXeJIM CBeya; u3MephTe, BO
CKOJIBKO pa3 OHa jaJibliie, U Bbl CMOXETE ONpPEAeUTD, BO
CKOJIbKO pa3 jlaMma sipue cBeuu. Eciim, HanpuMmep, Jamra
B 3 pasa gajbllie OT KapTOHa, YeM CBeya, TO SIPKOCTb €€ B
3 x 3 (uau 3%), T.e. B9 pa3 GoJiblile SpKOCTH cBeuM. [ToueMy
TaK.— JIETKO NOHATD, ECJIM BCIOMHUTD 3aKOH OC/1ab/IeHHs
cBeTa.
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Puc. 86. Bropoit crioco6 n3MepuTh CHIY CBETA

Jlpyroii crnoco® cpaBHUTh CUJIY CBETa ABYX UCTOYHHU-
KOB COCTOMT B TOM, YTO MOJIb3YIOTCSI MACJISIHBIM MSTHOM
Ha Oymare. Takoe MATHO KaXeTCs CBETJIbIM, €CJTU OCBelle-
HO C3a11, U TEMHBIM, €CJIM OCBellieHO cnepead. Ho Mox-
HO pacroNIOXUTh CPaBHUBAaEMBble UICTOYHMKM MO 06e CTo-
POHBI NSATHA Ha TaKHUX PACCTOSIHUSIX, YTO MATHO KaXeTCs
OCBElIEHHBIM ¢ 00erXx CTOpOoH oaAMHakoBo. Torna ocraercs
JIMILIb U3MEPUTH PACCTOSTHUSI UCTOYHHUKOB OT MATHA U Clie-
JIaTh T€ BBIYMCJIEHUS, KOTOPBIE MbI Mpejiarajy B npeabl-
JyLIEM Clyyae.

BHu3 ros10B0it

Korpa WBan WBaHoBuu euie a0 ccopsl ¢ MiBaHoM
HukudoposuueM npuuies B FOCTH K CBOEMY MNpHsITe-
710 (Mbl TOBOPMM, KOHEYHO, O TepOsIX U3BECTHOI TOBeC-
™ Joronst), oH cTaj CBHUAETEJEM JIIOOONBITHOIO (PU3M-
yeckoro siBjieHus: «KoMHaTa, B Kotopyio Bctynwi MBaH
WBaHoBMY, GbL1a COBEPIIEHHO TEMHA, TIOTOMY YTO CTABHH
ObLIM 3aKPBITHI, U COJIHEYHBIH JIy4, NMPOXOAs B ABIPY, CAe-
JIAHHYIO B CTaBHE, IPUHAJ Pafy>XXHbIH LBET U, yAapsIsCh B
MPOTHBOMNOJIOXHYIO CTEHY, pMCOBaJI Ha Heii IMECTPhIii 1aHA-
1adT U3 OYEPETAHHBIX KPBILI, AEPEB U Pa3BEILIEHHOIO Ha
IBOpE MJarbsi, — BCE TOJIbKO B 00pallieHHOM BUZE».
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Bo3MoxHO, uTO 1 BaM cityyanoch Hab1l0aaTs ycaH-
Hoe siBlieHHe. Bo BcSIKOM cityyae, ecyiM B Balleil KBapTH-
pe WM B KBapTHUPE Ballero TOBapuila UMEETCSI OKHO CO .
CTaBHSIMU Ha COJIHEYHYIO CTOPOHY, TO BBI JIETKO MOXETE
TpeBpPaTUTh €€ B (PUIHYECKUI1 TPUOOD, KOTOPBI HOCUT
CTapMHHOE JJATUHCKOE Ha3BaHUE «KaMepa-o0cKypa» (rmo-
PYCCKU 3TO O3HA4YaeT «TeMHasi KOMHaTa»). Bam mnouHano-
OHUTCS TONBKO MPOCBEPJUTD B CTaBHE HEOOJIBILIOE OTBEPC-
THE, KOTOPOE, €CJIM CAENATh €ro aKKypaTHO, HE UCIIOPTUT
ee. 3aKpbIB B COIHEYHBIN IcHb CTABHU U IBEPU KOMHATHI,
4YTOGBI'OBIIO TEMHO, BBl TOMEILIAETE MPOTHB OTBEPCTHSA, Ha
HEKOTOPOM pPacCTOSIHMM, NMPOCTBIHIO: 3TO Balll «3KpaH».
Ha HeM ToTuac Xe nossBUTCSA YMEHbLIEHHOE U300paXxeHUe
BCEro TOro, YTO MOXHO BUJAETh U3 KOMHATHI, IJISIASL B IIpO-
cBepaeHHoe oTBepcTHe. JloMa, nepeBbsi, XXUBOTHBIE, JTIOIH
MOSIBSITCST HA BKpaHe B HaTypaJbHBIX LIBETAaX, HO B Mepe-
BEPHYTOM BUJIC: IOMa — BHHU3 KPbILIEH, JIIOAU U XKUBOT-
HBI€ — BHM3 rOJIOBOH U T.IN.

Puc. 87

Yro gokasbiBaet 3ToT onbiT? YTO CBET pacnpocTpaHs-
€TCS MO NPSIMBIM JIMHUAM: JIy4U OT BEPXHEN 4acTu mpes-
MeTa Y JIyUd OT HUXHEN €ro 4acTu NepeKkpeluBaloTcs B
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OTBEPCTUM M MAYT Aajiee TaK, YTO MEPBbIE JIyYd OKa3bl-
BalOTCS1 BHU3Y, a BTOpble — BBepxy. Eciu Obl Jyun cBeTa
OBLIM HE MpsIMble, & UCKPUBJISUIMCH WM U3J1aMbIBaJIUCh,
MOJIyYHJIOCh ObI COBCEM MHOE.

3aMeyaTtesibHO, YTO (hOpMa OTBEPCTHS HUCKOJIBKO He
BJMSAET Ha Buj u3oOpaxeHus. [IpocsepinTte M Bol Kpyr-
JIYI0 ABIPOYKY UJIM MpojesiaeTe KBaapaTHOE, TPEYTroJbHOE,
LLIECTUYTOJILHOE OTBEPCTHUS, U300paXKeHWE Ha IKpaHe no-
JlyyaeTcsl oguHakoBoe. [Tpuxoaunsiocs id BaM HaGNonaTh
Ha 3eMJIe TIOJ TYCThIM AEPEBOM OBAJIBHBIE CBETJIBIE KPY-
XKOYKHM? DTO HE YTO MHOE, KaK M300paxkeHUs COJIHLIA, Ha-
PHCOBaHHBIE JIydaMH, KOTOPbIE MPOXOAST Yepe3 pa3HOoo0-
pa3Hble MPOMEXYTKU MEXIY JUCTbIMU. OHMU KpyIJoBa-
ThI€, MIOTOMY UYTO COJIHLIE KPYIJIOE, U BBITSHYTBIE, TOTOMY
YTO NMaAaloT Ha 3¢MJII0 KOCO; MOACTaBbTe JUCT OyMary nof
MPSAMBIM YIJIOM K JIy4aM COJIHLA — BBl MOJIyYUTE Ha HEM
COBEpPIICHHO KPYIJIbIe NATHA. A BO BpeMsl COJIHEYHOTO 3a-
TMEHMS, KOT1a TEMHBIH LIap JIyHbl HaABUIaeTCs Ha COJIH-
1ie, 3aCJIOHSISI €r0 M OCTaBJIsIsA TOJBKO SPKUIA Ceprl, Kpyr-
Jible MATHA NMOJ ACPEeBbsIMU MPEBPALLAIOTCS B MaJICHbKUE
ceprbl.

ToT annapar, KoTopbsiM paboTatoT potorpadsl, €CTb Ta-
Kasl 3Xe Kamepa-o0CcKypa, HO TOJIbKO B €€ OTBEPCTHUE BCTaB-
JICHO YBEJIMYMTEJIbHOE CTEKJIO, AJig TOro Yytobnl u3zobpa-
KEHHUE MOJIYYMJIOCH SIpue U oTYeT/IMBee. B 3aqHIO10 CTEHKY
BCTaBJISIETCS B TAKOI KaMepe MaTOBOE CTEKJIO, Ha KOTOPOM
U noyiyyaeTrcsi u3oOpaxeHHe, KOHEYHO, BHU3 TOJIOBOM.
®Dotorpad MOXET paccMaTPUBATh €I0, TOJIBKO HAKPbIBILU
KaMepy U celsi TeMHON MaTtepueiil, YToOObl MOCTOPOHHHUI
CBET He MellaJ ryia3am’.

' B HacTosiLLEe BpEMs TaKH€ arnrmnaparbl OCTaJIMCh TOJIBKO B (1)0-
TOaTC/bEe. COBpeMeHHble (I)OTOKaMCpr MO3BOJIAIOT BULETh M3o6pa-
XKE€HNKEC HE MEPEBEPHYTOC, a NMPpAMOE.
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Hexkoropoe nono6ue takoii dotorpaduyeckoit kame-
Pbl Bbl MOXETE CMacTepUTh caMU. Pa3no0ynsre yaTMHEH-
HbIi 3aKPBITHIN SLIVK U IPOCBEPJAUTE B OJHOM €ro CTEHKE
JbIPOYKY. BBIHETE CTEHKY TPOTHB MPOCBEPJICHHOI'O OTBEP-
CTHSl U HAaTIHUTE BMCCTO Hee MPOMac/IeHHYI0 OyMary: oHa
OyneT 3aMeHATb MaToBoe cTekJ10. [ToMecTHUB ALK B TEM-
HY!0 KOMHAaTy Y MPUCTaBUB €ro AbIPpOYKON K OTBEPCTHUIO B
CTaBHe, Bbl YBUIMTE Ha 3aJHEN CTEHKE NOBOJBHO OTYET-
JIMBOe U300pakeHHWe Hapy>XKHOro MUpa, OMsiTb, KOHEYHO, B
NepeBEpPHYTOM BHUJE.

BrnipoueM, BbI yXXe He HyXJaeTechb B TEMHOI KOMHa-
T€, BbI MOXETE BbIHECTH Ball «poToarnnapar» Ha OTKpbl-
TO€ MECTO M TMOCTaBUTh Kyna yrogHo. BaM noHanobuTcs
TOJILKO MOKPbIBaTb CBOIO TOJIOBY TEMHON MaTepHuei, Kak
IenaroT dhororpagsl.

IlepeBepryras OynaBka

Ceituac MbI OecenoBajid O Kamepe-oOCKype, oObsic-
HWJIM, KaK €€ cleslaTh, HO He CKa3aJH OLHOI MHTEPECHOM
BELLIM: KaXIbli U3 HAC HOCUT B cebe nmapy MaJIECHbKUX Ka-
Mep-00CKyp. ‘

DT0 — Hawu mia3a. [71a3 ycTpoeH coBeplleHHO Ha-
nogo6ue Toro fliMKa, KOTOPbI s Mpejiarajl BaM M3ro-
TOBUTb. TO, YTO Ha3bIBAIOT «3payKOM» IJI1a3a, eCTh HE yep-
HbI KPYXXOK Ha IJla3y, a OTBEpCTHE, Belaylliee B TEMHYIC
BHYTpEHHOCTb Hallero opraHa 3peHus. OTBepcTHe 3TC
OOTSIHYTO CHapy>XH NMpo3payHOi 000J0YKOM ‘M TPUKPBITO
CTYACHUCTBIM, TaKXe MPO3PaYHbIM BELIECTBOM TI0[l HEWH,
C3alM K 3payky MNpHJeraetT NpO3pauyHblil «XpyCTaluK»,
UMeEIOLHK (popMy NBOSIKOBBINYKJIOIO CTEKJIA, a BCS BHYT-
PEHHOCTb IJ1a3a, 32 XpYyCTAIMKOM [0 3aJHeil CTEHKM, Ha
KOTOpO# PHUCYIOTCSI U300paXeHHUsI BHEIUHUX MPEIMETOB,
3aroJiHeHa NMpo3payHbIM BellecTBOM. Bce 3To He Mellae:



r;1a3y ocraBaThCst KaMepoii-00cKypoit. M3006paxeHus 3TH
Ha JIHe I71a3a OYeHb MEJIKU: Hanpumep, 8-MeTpOoBbIii Tesie-
rpadHbIit cTONO, KOTOPLIA MBI BUAMM B paccTosTHUM 20 M
OT Hac, pUCYyeTCs Ha JHe I1a3a B BUJE TOHYalllleid yepToy-
KHY NIPUMEPHO B NMOJICAHTUMETpaA JUTMHOM.

CaMoe MHTepecHOe TO, YTO, XOTS BCE M300paxe-
HUS MOJIYYalOTCs B FJa3y, KaKk U B KaMepe-o06cKype, Te-
PEBEPHYTHIMH, MBI BCE XE BUAUM TNpPEAMETbl MPSIMBIMH.
IIpoucxoauT 310 NEepeBOpayMBaHUE B CUITY JHOJTOBpEMEH-
HOM TNPUBBIYKU: Mbl TPUBBLIKJIM TNOJb30BaTbC CBOMMHM
rjasaMy Tak, YTO KaXk/Iblii 3pUTE/IbHBIN 00pa3 NMpUBOAUM
B €CTECTBEHHOE TOJIOXKEHHUE.

Y10 3T0 A ACTBUTEILHO NPOUCXONT, BbI MOXETE NMPO-
BepuThb Ha onbiTe. [TocTapaemcst ycTpouTh Tak, 4TOObI Ha
JIHE I71a3a NMOJY4YWIOCh He NepeBEepHYTOE, a NPsSMoe U300-
paxeHue npeaMmera. Yto mMbl yBuaAMM? Tak Kak Mbl NpH-
BBIKJIM NEpEeBOpaYMBaTh BCE 3pUTEbHbIE 0Opa3bl, TO me-
pEBEPHEM U 3TOT 00pa3; Mbl AOJXKHBI, 3HAYUT, YBUJETD HE
npsMoe, a nepeBepHyToe U306paxeHue. Tak U ObIBacT B
camoM nerie. Chelyolii ONbIT OGHAPYXUBAET 3TO BECh-
Ma HarIsigHo. .

IMpoxonute GynaBKoit oTBEpCTHE B NOYTOBOM KapTo-
YyKe ¥ JEpXKHUTE €€ MPOTUB OKHA WJIU JIAMIBl CAHTUMETpax
B IeCSITH OT MPABOTO IJ1a3a; BIEepeay Xe KapTOUKH AepKH-
Te OyJaBKy Tak, YTOObI €€ rojloBKa NMpUXOAUIach NMPOTUB
IbIpouKkH. [1pM TakoM pacmonoXeHUH NMpeaMETOB Bbl YBU-
aute 0yJaBKy, CJIOBHO MOMELLEHHYIO N03aay OTBEPCTHS, a
TJJaBHOE — B NEPEBEPHYTOM BUJE.

JBuHBTE OynaBKy HEMHOIO BIpaBO — IJia3 Balll YBHU-
JIUT, YTO OHA ABUHYJIACh BJIEBO.

[MpyruuHa Ta, yro OynaBKa Ha JHE IVla3a pUCYETCS B
IAHHOM cJlyyae He B MEepeBEpHYTOM BHJIE, a B NMPSIMOM.
OTtBepcTHe B KapTOYKE UrPaET 3eCh POJIb UCTOYHHMKA CBE-
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Ta, OTOpachiBaIOLLIErO TeHb OT OyJaBKU. TeHb 3Ta najaet Ha
3pavyoK, U U300paxXeHHUe ee NoJIyyaeTcs He NepeBepHyTOoE,
TaK Kak OHa yepecuyp 61u3ka K 3pauky. Ha 3anHeit creH-
' Ke Ij1a3a nojiyyaeTcsl CBETJIbli KPY>KOK; 3TO M300pakeHUe
OTBEPCTHS B KapTOYKe. A Ha HEM BHUIHBI TEMHbIE OYepTa-
HUs GynaBKH — e€ TeHb B IpsIMOM Buie. Ham xe kaxercs,
YTO MBI Yepe3 OTBEPCTHE KAPTOUYKU BUAUM Oy/aBKy rnosa-
1 Hee (TakK Kak BUJHA TOJIbKO Ta YacTb OyJlaBKU, KOTOpas
rioMellaeTcd B OTBEPCTHM), U MPUTOM B MEPEBEPHYTOM
BMJIE, MTOTOMY YTO N0 YKOPEHMBLIEHCS TPUBbIYKE MbI Oec-
CO3HATEJIbHO MepeBOpaYMBaeM BCe MOJIyyaeMble 3pUTEIIb-
Hbie 00pa3skhl.

3arazika HaImero 3peHust

Bb1 yxe 3HaeTe, 4TO I1a3 YCTpOeH Hanonobre GoTo-
rpadmyeckoii Kamepbl M YTO HA MAaTOBOM CTEKJIE TaKO#H Ka-
MepbI BCe NMPEACTABISIETCS B IEPEBEPHYTOM BUE.

BaM M3BeCTHO TakXe, MOYEMY Mbl BUOUM MPEAMETHI
KPYIOM HAaC HE B NEPEBEPHYTOM, a B HACTOSALLEM UX BHIE.
C-paHHero AeTCTBA NMPHYYaeM MBI ce0sl BUAETb BEIUU HE
TaKHUMH, KAKMMU PUCYIOTCSI OHU B HaLIEM TJ1a3y.

HApyroe neno — pebeHoK, €iie He BbhIpaboTaBluui B
cebe sToil NMpuBBIYKU. Pyky, kOoTOpas TpoTSIruBaercsi K
HEMy € TpaBOW CTOPOHBI, OH BUAMT NpUOIMXKAIOUIEUCH
cnesa. byTbuika MosioKa, omyckalouascs CBepxy, KaXeT-
cs eMy noaHKMaloueiics cHusy. OTroro pe6eHOK TaK bec-
MOMOUIHO MallIeT pyKaMU, MoKa He TIPUYYUTCA NMOMEILATh
BUIAVMbIE BEUIY TaM, IJle¢ OHU JENCTBUTEIbHO HAXOISTCS.

WIHTepecHBIil ONBIT Tpoleial OJUH aMepUKaHCKUL
yueHblii. OH M3rOTOBWJI OYKHM, TIEpeBEepThIBAIOLIME BCE
1300paxeHus, ¥ CTaJl X Bceraa HocuTh. [lepBoe BpeMs
€My KasajaocChb, YTO Becb MMp TiepesepHysicd. OH Oosi-
csl CTYflHTH, YTOOB He Tonactb B 6eny. IlocTreneHHO OH
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Hay4yuJICS TIPaBUJILHO Pa30upaThCcsl B CBOUX OLLYILEHU-
SIX, HayaJl JBUIaThCA YBEPEHHO U CTaJl HaKOHEL| BUIETh
MUP Yepe3 CBOM IMKOBUHHbBIE OYKH COBEPLIEHHO TAKUM,
KaKuM UM MbI ero BuanM. Ho Bcero 3ameuyaTtensHee, yTO,
KOTJ1a OH CHSUI OYKM, MUP CHOBa TIEpPeBEPHYJICS B €T0 Iia-
3ax: MPUIIJIOCH OMATH MepeyunBaThcs. TakoBa cuia Npu-
BBIYKH.

IlepBbie HaOMOAEHNS B 3PHTEIbHYIO TPYOY

BriepBeie 3puTepHas TpyOa Oblia Hanpag/ieHa Ha He0o
B 1609 . reHuanbHBEIM [ayMieeM, U3rOTOBUBLUMM TPYOy
COOCTBEHHBIMU pyKaMu. BoCXMIIEHHBI TeMH OTKPBITH-
SIMU, KOTOPBIE €MY YAQJIOCH CAeJIaTh Ha HeOe C NOMOLIBIO
3TOTO MHCTPYMEHTa, OH TMOCTELIM/ HaneyaraTb nogpoo-
HbIH paccKas 0 HUX. '

Janee MBI NMPUBOAUM KPaTKOE U3BJIEYEHUE U3 ITOTO
pacckasa.

«ITpennaraio B 3TOM MajJioM COUMHEHUU HEYTO BEJIUKOE IS
PACCMOTPEHMUS U pa3MblILUIEHHUS KaXIOMY U3y4alollieMy NpHpo-
iy, TOBOPIO «BEeJINKOE», OCHOBBLIBAsACh Ha BaXXHOCTH TNpeIMeETa,
Ha HOBU3HE €ro, OT BeKa He CJIbIXaHHOI, a TaKXXe ¥ Ha TOM, 4TO
Jiesio uaet ob opyauu, JesalolieM BeCbMa MHOTOE JOCTYITHBIM
Hallemy rjasy. Beaukoe, KOHEUHO, [eJI0 — Yy3HATh O CYILLECT-
BOBaHUU GECUYMCIEHHOTO MHOXECTBA HOBBIX, HEBUIAHHBIX 10
CHX MOp HEMOJABUXHBIX 3B€3/1, AAJIEKO NPEBOCXOAALLIMX YU CIIEH-
HOCTbIO T€, KOTOpbIE 0 HACTOSLIETO BpEMEHU MOTIJIH GbITh yC-
MOTpEHbI HEBOOPYXEHHbBIM 3peHHeM. BOoCXUTHTEeIbHO CMOTpPETD
Ha JIYHY, YIaJIeHHYIO OT Hac NoyYTH Ha 60 3eMHBIX PaAUYCOB, Kak
ecJii Gbl OHa OTCTOsIa TOJILKO Ha 2 TaKuxX paauyca. CMOTps Ha
JIYHY TpU TaKUX YCIOBHUSIX, BCAKUIA 3aMETUT, UTO OHA HE UMEET
IJaKOM, MOJTMPOBAHHON MOBEPXHOCTH, HO IpPEACTABISET He-
POBHOCTH M BO3BBILIEHMUS], 10106HO 3¢ MHOIt TOBEPXHOCTH, TOK-
pbITa OTPOMHBIMU FOpaMH, IIyGOKMMHU NMPONAacTIMHU U 0OpbIBa-
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Mmu. [IpexpaTnTh Bce cnopbl 0 Me4HOM NyTU U OGHAPYXHUTH
€ro UCTUHHBIH COCTaB He 3a MaJioe, NoJaralo, 10JXHO ObITh MO-
yuTaemMo. CKaxy 00 OTKpbITHH 4 O1yKIaI01UX 3Be31*, KOTOpbIE
HUKTO He HabJlojan ellie A0 Hac; 3TU CBeTWJa 00pallaioTca B
onpeeeHHbIE MEPUOb BPEMEHU OKOJIO ONHOM U3 U3BECTHBIX
IJ1aHeT, rono6Ho ToMy Kak BeHepa u Mepxkypuit obpaiuarorcs
BoKpyr CosHua. Bce 3T0 s1 OTKpbLI HECKONBKO JHEI Ha3an npu
MOMOLLIY MPUAYMAHHOTO MHOIO 3pUTEJIbHOTO CHApsa.

«Tomy Hazaa OKOJIO AECSITU MECSLIEB JOLLE] 0 MEHS CNyX,
4YTO KaKMUM-TO FOJUIaHILEM YCTPOEH MHCTPYMEHT, Giarofapsi Ko-
TOPOMY NpEAMETHI, HaXOASLLMECS Ha JAJIeKOM pacCTOSHUM, Ka-
KYTCSl KaK Obl 0JIM3 HAC MOMELLIEHHBIMU U MOTYT ObITb paccMar-
PHBAEMBI C ICHOCTBIO. [lelficTB1E 3TOr0 yAUBUTENbHOTO CHapsiia
TIOJIBEPTHYTO GbLIO MHOTMM OIbITaM, JOCTOBEPHOCTH KOTODBIX
OIIHY BEPWJIM, Ipyrue HeT. Bce 3TO TaK 3aMHTEPECOBAIO MEHS,
YTO s TOCBATUJI BCE CBOM TPYAbl HA U3bICKAHWE HAYYHbIX Hayal
Y CpeNCTB, KOTOpbIe Aejand Obl BO3MOXHBIM YCTPOMCTBO MUHC-
TpyMeHTa NogoGHOro poaa, M CKOPO HallleJl KejlaeMoe, OCHOBBI-
BasiCh Ha 3aKOHaXx IpeJIOMJIEHUS CBeTa.

«IIpexae Bcero s NMpPUTOTOBUA cebe CBUHLOBYIO TpyO-
Ky, B OKOHEYHOCTH KOTOpPOH BCTaBMWJI IO CTEKJY, U3 KOTODHIX
OIHO ObUIO IUIOCKO-BBIMYKJIOE, APYro€ — IIJIOCKO-BOTHYTOE.
ITpuGnuxast 3aTeM Ij1a3 K BOrHyTOMY CTEKJTY, 1 HallleN, YTO Ipell-
MeEThI, Ha KOTOphble ObLTa HalpaBAeHa Tpy6a, yBeIMUUBAIOTCA U
Kak 6bl MpUOJINXKAIOTCA; UMEHHO, BCE NMPeIMEThI Ka3aliCh B TpH
pa3a 6auXaiLIMMU U, CJIEN0BATE/IbHO, B IEBATh pa3 00JIbIIMMH,
4yeM OHM IpeACTaB/ISIOTCS HaM, KOT1a CMOTPUM Ha HUX HEBOO-
pyXeHHbIM r1a3oM. [Tocse aToro st yctpoun apyryio, 6oiee co-
BEPLUEHHYIO TpYOKY, YBEJMUYMBABLIYIO OTAaJieHHbIE MpPEAMEThI
Gosiee ueM B 60 pa3. HakoHel, He wans Tpyaa U U3IEpXKeK, 1
Jlolles1 10 TOro, UTo MPUTOTOBUI cebe TaKylo TpyOKy, KoTopast
yBennuuBaia npeaMetsl B 1 000 pa3 1 Takum ob6pa3oM npubu-
JKajna UX Ha paccTtosiHue, 6osee yeM B 30 pa3 Onuxaituiee aeiic-

* «bnyxaaioliye 38e3abl» — IMIaHETHI,
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TBUTENbHOrO. Brij1o Ol COBEpUIEHHO OECIOE3HBIM TOBOPUTS,
KaKHM€e BbIFO[bl MPEACTAB/AET TAKOM CHApsA] KaK Ha Cylle, Tak
¥ Ha Mope. Ho, ocTtaBUB 3eMHbIe NPEAMETHI, I C MOUM OPYAU-
eM obpatusicst K HeGeCHbIM U TpeX/e BCero B3MMSHYJ Ha JIYHY,
npuGAU3UBLIYICCS KO MHE Ha PacCTOSTHUE JIMILb IBYX 3EMHBIX
paanycoB. 3aTeM € HEOMUCYEMbIM HaCaXAEHMEM s MHOTO pa3
HaO0J1l0aJT HETIOABHXXHbBIE M OJTYKIAIOLIUE 3BE3/AbI. ’

«JlocTOliHO 3aMe4yaHHsl pa3jinyue B BUIE IJIaHET Y HEMOA-
BVWXKHBIX 3Be3/] pu HabsioneHuu yepe3 tpyOy. [lnaneTst npexa-
CTaBJIIIOTCA MaleHbKUMU KPYXKKAMH, PE3KO OYEPYEHHDBIMH,
KaK Obl MaJIbiMM JIYHAaMH; HEMOABUXHbIE XK€ 3BE3[bl HE MME-
10T Ofpe/ie/IeHHbIX O4YepPTaHUii, HO ObIBAIOT OKPYXEHBI KaK Obl
JApOXaUMMHU JIy4aMu, UCKpALLMMHCS, TOH00HO MOJIHKH. Tpyba
YBEJIMYMBAET TOJIbKO HX OJIECK, TaK YTO 3BE3[bI MATOMH W LIECTOM
BEJIMYKMHBI JENAIOTCS MO APKOCTH paBHbIMU CHUpHYCY, caMoit
Onectsilieil M3 HEMOABUXHBIX 3Be3l. Bcienctsue 3Toro Tpyda
OTKpbIBaET HaM IOYTH HEBEPOSITHOE KOJIMYECTBO CBETHI, YKPBI-
BaBLUMXCS AOCEJIe OT HEBOOPYKEHHOTO 3pEHMUSL.

«Tpetuit nmpeaMer, OOpaTHBLUWIA Haule BHumaHue, ObLI
MuieuHblit yTh, COCTaB KOTOPOro GJlarofapsi 3pUTEAbHOM Tpy-
Oe oGHapyXXuBaJICsl A0 TOrO SICHO, UTO TeNepb MOXHO BCE CHO-
pbl, MyuuBLIKe PunocooB B NPoIOIKEHHE CTONBKUX BEKOB,
CYMTATh pa3pelICcHHbIMU OYEBUIHOCTBIO. MJIEUHBIil NyTh €CTh
HE YTO HHOE, KaK TeCHOe CobpaHUe OeCYMCIEHHOTO MHOXEeCTBa
3Be3]; B Kakoe Obl MeCTO MJieyHOro nyTy H Obljla HanpaB/ieHa
TpyOa, Be3/e HaM MpeacTaBIseTCd TPOMaJHOe MHOXKECTBO 3BE31;
MHOTHE JOBOJIbHO BEJIUKU U SBCTBEHHO BUAUMBI, 8 C HUMU He-
0003pUMOe MHOXECTBO MeJIbYalilIuX.

 «Ocraercs, — yTO 3a IJIaBHOE MOYMTAI0, — COOBILIUTL 00
OTKPBLITUM U HaOMIONEHMHM YEThIPEX MJIaHET, OT Hayajla MUpa J0
HalIMX BpeMEeH HUKOTrIa He BUAaHHbIX. 7 sHBaps 1610 r., B nep-

BOM yacy HouM, Habnioaast HebecHble CBETHA, S, MEXIY Mpo-
yuM, Hanpasui Ha KOnutep Molo TpyOy u Gnaronaps ee coBep-
LUIEHCTBY YBUAEA HeJaNeKO OT IIaHEThl TPU MajleHbKHE Osiec-
TSLLIME 3BE3MI0YKH, KOTOPBIX TIPEXe He 3aMeyall. DTH CBETJIble
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TOYKHM GbUIM NPUHATBI MHOIO 3a HEMOABWXHBIE 3Be3nbl. Yepes
" BoceMb JAHeit f ONATb HanpaBui TpyGy Ha lOnutep M yBuzmen,
4TO PacrnoNoXEeHHUE 3Be3104€K 3HAYMTEIbHO U3MeHWIoCh, C Be-
JIMYaRIIMM HETEPNIEHUEM OXUIAJ 51 CJIeyIollei HOUH, HO HeOOo
B 3Ty HOYB GbIJIO CO BCEX CTOPOH MOKpLITO obsiakamu. Ha ne-
CATHIA AeHb s1 CHOBa YBUEN 3Be3104KU... (Ianuneit onuceiBaeT
Jlaniee HOBOE pacIoJIOKEHHE 3BE3104UeK U Mo3/Hei e CBOH Ha-
6AI0eHHs: 3BE3/104€K 0Ka3aJl0Ch Y€ThIpe.)

«Besienctaue aroro s yxe 6e3 koneGaHus petm, 4To Cy-
HIECTBYIOT YEThIpe CBETUA, obpauiaiolirecs: okosio lOnurepa,
nopabHo ToMy Kak Benepa wiu Mepkypuit o6paluaiorcs 0Kono
Conxua». '

TeHeBbIe NOPTPETH

3nech npunoxeH noprper IlyuiknHa, MCMONHEH-
Hbili IOBOJILHO HEOOBIYHO: YTO HOJIKHO ObITh CBETJIBIM,
U306paxxeHO YEpHLIM, a BCE TeHU, HA0OOPOT, — CBETJbIE
(puc. 88).

Puc. 88. HeoGriuaiinbtit moprpet INywkuHa
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CMoTpuTe Ha MOPTPET, YCTPEMUB B3IJISIA B KaKyl0-HUOY b
TOUKy 0113 ero cepearHbl. CunTaiiTe NIPU 3TOM NpUMeEp-
'HO 10 BOCbMUIECATH U 3aT€M OBICTPO MepPeHECUTe B3IJIsIT
Ha GeJblif OTONIOK MJIM CTEHY: Bbl YBUAMTE TaM, NpaBaa
BCEro Ha MFHOBeHMeE, OOJIbIIMX pa3MePOB MOPTPET, B KO-
TOPOM CBET M TEHU pa3MElIEHbI YXXe BIMOJIHE MPaBUIbHO,
T.€. 00paTHO TOMY, YTO U300paKE€HO Ha HalUMX MOPTpeTax
(puc. 88 u 89).

IMpyyMHa 3TOro WMHTEPECHOTO SIBJIEHUS KPOETCS B
TOM, YTO 000JI0YKa, BBICTUJIAIOLIAS 33[HIOI0 CTEHKY Ha-
LIEro miasa U NpyuHUMalouasi u300paxxeHus NpegMeToB,
yTOMJISIETCSI OT AeicTBUS cBeTa. OQHAKO Te YYacTKH ITOMH
000J7104KH, Ha KOTOPbIE MPUXOAATCS TEMHbIE YaCTH U300-
paxkeHUs, He YTOMJISIOTCS (MTOTOMY YTO YEPHBIN CBET €CTh
HE YTO MHOE, KaK OoTcyTcTBUE cBeta). Koraa mocne pac-
CMaTpUBaHUs Hallero MopTpeTa B3rJsi[ MEPEeHOCUTCS Ha
CBETJIYIO CTEHY, TO YTOMJIEHHbIE YYaCTKM TIJIa3HOrO AHa,
TIe paHblile eiCTBOBAJ CBET, HE BOCMPUHUMAIOT HUYETO,
OHU OTabIxaloT. HeyToMJieHHBIE XXe Y4acTKH, OTBeYaBLIHe
YePHBIM MeCTaM MOPTPETa, XOPOLIO BOCTIPUHUMAIOT Ge-
JIy10 OBEPXHOCTh. OTTOro-TO BBl U BUAMTE, MOKA IJia3 HE
OTIOXHYJI, TPEXHIOIO KapTUHY, HO C 0OpaTHBLIM pacnpene-
JIEHUEM YEPHbIX U OEJIbIX MSTEH.

Ecnu y Bac ecTb LiBeTHbBIE KapaHJallly WX KPackH, Bbl
MOXeTe CAeNaThONbIT elle UHTepecHee. HapucyiiTe kakylo-
HUOY b GUTYPKY, HarIpuMep, CUHero 11BeTa. PaccmarpuBas
ee, Kak B PeAblAyLIeM cllyyae, ¥ 3aTeM ObICTPO NnepeHocs
B3IJISI] HA TIOTOJIOK, Bbl YBUIIMTE HA HEM Ty Xe (UTypy, HO
y>X€ HE CUHETO, a XeJToro 1BeTa. BooOlie 310 n3obpaxe-
HUe OyleT OKpalIeHO B LIBET, «IOMOJHUTEbHBIN» K LIBE-
Ty BalIero PUCYHKa (YTO TAKOE «IOMOJHUTEbHBI [BET>
ObL10 y>Xe OOBSICHEHO paHee, Ha C. 73).
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3axkurasue JbpXOM

ManbuuKoM 5 JIIOOMJI CMOTPETh, KaK CTaplIMii MO
OpaT 3axuraj MNanupocKy YBEANYUTENbHBIM CTEKJIOM.
IMoacTaBUT CTEKNIO MO NYYU COMHLA, HABENET SIPKOE ISAT-
HBILIKO Ha KOHYUK ManupoChl, — OHa U 3abIMUTCS CUHE-
BATOM CTPYHKOIA, 3aTJieeT.

— A 3Haeulb, — CKa3ajJl MHe Opar Kak-TO 3UMOi, —
MOXHO Be[lb U JIbAOM 32>Xe4b ManupocCKy.

— JIbnom? — uzymmics 1.

— 3axuraeT, KOHEYHO, HE CaM Jiell, a COJTHLIE, HO Jie],
cobupaer ero Jiydu, BOT KaK 3TO CTEKJIO.

— Te1, 3HaYUT, XOUECIIb CAEAATH 3AXKUTFATENbHOE CTEK-
Jio u3 inpa? .

— Cnenats U3 Jbia CTEKJIO $t HE MOTY, ia ¥ HUKTO HE
MOXET, HO CAeNIaTh U3 ibia 3aKUTraTeIbHYIO YEUEeBULY —
9TO Mbl CMOXEM.

— YT0 3TO Takoe yeueBrua?

Puc. 90. Ta3 ans M3roToBicHUs NeATHOMH YeYEBHUILbE

— IpuaanuM nbay Takylo GopMy, Kak y 3TOro CTeKia,
BOT ¥ MONYYUTCH YeYEBHLA;, KPYIJiasi, BbilyKiiasi, nocepe-
JAMHE TOJICTas, NO KpasiM TOHKas.

— M 6yner 3axuratnb?

— Byuer 3aXurarb.

— Ho Benp oHa xonogHas!

— Huero He 3Hauut. Xoueuib, nornpobyem?

210



bBpat Hauan ¢ Toro, YyTo BeJesl MHE MIPUHECTH Ta3 AJisl
yMmbiBaHus. A npuHec, HO Opat 3abpakoBa ero.

— He roautcst: nHo miockoe. Hano ¢ KpUBbLIM THOM.
Koraa st npurec apyroit ta3, 6paT HaIuia B HErO YKUCTOIA
BOZBI Y BBICTaBWJI Ha MOPO3.

— ITyckait mpomep3HeT 10 IHA; TOrga y Hac W Oyaer
JleasiHasa yeyeBMLA: OJHa CTOpOHA — IUIOCKas, Apyras —
BBITyKJIasl.

— Takas Gonpuras? ,

— YeM kpymnHee, TeM Jiyyiiie: 60JbLLIE COMHEUHBIX JIy-
yeit cobepeT B OHY TOUKY.

Ha npyroii neHb ¢ yTpa s nobGexa norasneTh Ha Hall
Ta3. Bona B HeM 3aMep3iia 10 JHA.

— CnaBHag Oyaer yeyeBuia! — ropopuJ Opar, nocry-
KV Basi 110 JIbJy MajiblieM. — A Ternepb aBail BHIHUMAaThb €€
U3 Taza.

DTO 0Ka3ajaoch IeJIoM HeXUTphIM. bpar nocrasun Jie-
JISTHOM Ta3 B IPYTroii, rae HaJIuTa Obly1a ropsiuasi Boaa, U Jie[
ObICTPO OTTasL1 y CTEHOK. MBI BBIHEC/IM Ta3 CO JIbAOM Ha
JIBOP Y BbUIOXXUJIMA Y€4eBULY Ha JOCKY.

— Toroaxa xopoiasi, — cka3an 6par, Lyps Iia3a Ha
conHue. — CaMas noaxoasiiuas ais 3axuraHust. Hy-ka,
JEPXKU ManupockKy!

Bpat ycraHOBWJI yeuyeBUIly Ha CaloOBOI CKaMeiike,
TIPUCJIOHUB KpaeM K mnepekianuHe CruHku. Jojro npu-
MEPHUBAJICS OH, MPEXJe YeM YIaJIoCh €My HampaBUTD SIp-
KO€ MSITHO OT YeueBULbI Ha ManupocKy. Koraa nITHHILIKO
OCTaHaBJIMBAJIOCh HAa MOMX pyKaX, s YYBCTBOBAI, KaKoe
OHO ropsuee. f yxxe He COMHEBAJICS, YTO JIbAMHA 3a%COKET
ManupockKy.

U neit¢TBUTENBHO, KOTIA MSITHBIIIKO MOKPLUIO KOHEL|
Manupochl ¥ NpoAepKajoCh TaM C MMHYTY, OHa 3aT/Iesiach,
M OT Hee MOoLIes CUHEBATbI AbIMOK.
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— Hy, BoT MBI ¥ 32K 1bAOM, — CKa3ay Opart, 6epst
TJICIOLLYIO MANUPOCy B poT. — TaK MOXHO XOTb Ha CaMOM
ToJII0Ce 3aXeub KocTep 0e3 crnuyek, Obuin Obl IpoBa!l

Tbu MyTOBHLBI

IMonoxuTte psioOM TPU OJUHAKOBBIE MYTOBULIBI WU
MoOHeThI. To, UTO 5 ceityac npeanoxy BaM CASiAaTh C HUMU,
KaXeTcsl C MEPBOro B3MJIsSIAa OYEHb MPOCThIM. TeM HEOXH-
JaHHee OyneT To, YTo Bbl y3HaeTe MoToM. Bor aTa 3agaya:
BBIIBUHBTE CPEIHIOIO MyroBUlly (MOHETY) BHU3 HACTOJIb-
KO, YTOBbI MEXIY HEIO U KaX/I0I0 U3 OCTAILHBIX IBYX OBLT
MPOMEXYTOK, PaBHbI PacCCTOSIHUIO MEXAY Hapy>XHbIMH
KpasitM{ OOKOBBIX MYTOBUII.

Bbl 10JIXXHBI ITOJIaraThCsl TPU 9TOM TOJILKO Ha CBOA IJ1a3
1 He TipuberaTh K MOMOILIM LMPKYJISt U OyMaxXKu. bosbiioit
TOYHOCTH OT Bac He TpeOyeTCs; eCJIv OLIUOETECh HAa CAHTU -
MeTp, TO 3aauy OyieM CUMTaThb pElIEeHHON BEpHO.

Puc. 91. Kaxyuieecsa (HernpaBuibHOE) pelieHUE 3aaa4u
C TpeMsl MOHETaMHU
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Bawe peuieHue, BepOSTHO, ObUIO MPUOIM3UTEIBHO
TaKkoe, Kak Ha puc. 91. OHo KaK OyATO BIOJIHE OTBEYaET
3agaye, He npasaa Ju? Ho nonpo0OyiiTe U3MepuTh paccTo-
SIHUSI OyMaXkKo# uiu uupkKyJjeM. OKaxeTcs, YTO Bbl OLLHO-
JIUCh YYTh HE B MOJITOpA pa3a!

Ha puc. 92 noka3zaHo npaBuJIbHOE PaCIONIOXEHUE Y-
ropull (MOHET), HECMOTPS Ha TO, YTO JUJISI HALLUEro rja3o-
MeEpa OHO KaXeTCsl, COBCEM HEMNPaBUIbLHBIM.

10

KONEER
4918

Puc. 92. INpaBunbHoOe pellieHUe 3a1a4U C MOHETAMH

Yem KpymnHee KPYXKH, TeM OOMaH 3peHUs1 Mopasu-
TeabHee. OMBIT yaaeTcss U B TOM cJiydyae, €C/IM B3STh He-
OIMHAKOBBIE KPYXKH, HanmpuMep, MOHETHl pa3HOro AO-
- CTOMHCTBA.
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YeTbipeXyroJbHUKH

Bbl mpu3HaTh 3aTpygHUTECHh KBaJpaTaMW YeThIpex-
yrojibHble purypol Ha puc. 93: 60ka y OaHOMN BAABJIEHBI, Y
JIPYroi BBINYKJIbI.

Tak cyauT Bau ra3. Ho oH owmnbaercs: Bce TpH YeThbI-
pexyrojbHUKa — reOMETPUYECKU NMpaBUWIbHbBII KBapaThI.

S
E/j

Puc. 93. TpsiMble 1M CTOPOHBI Y 3TUX YE€THIPEXYFONbHUKOB?

IIpnurHa oOmaHa 3peHUs — JIMHeHyaTblif (DOH, Ha
KOTOPOM Hayep4eHbl 3TU (PUTYPBI.

Yro 0oibize?

Paccmotpute puc. 94. Ha HeM BblaesieHbI ABE na-
pajiieJibHble JIMHUU — ab u cd. Ecnu y Bac cripocoT, Ka-
Kasl AJIMHHee, Bbl 03 KoJiebaHU cKaxeTe, YTo nepsas,
ab. Ho cMepbTe uXx OyMaxKoii: Bbl yOeaUTECh, YTO 00e
onvHakoBoit JutuHbl! [IpyynHa 0OMaHYMBOroO HepaBeH-
cTBa — OKpyxXatowuii ¢poH. IlepBag nuHusg usobpaxaer
BBLICOTY KOMHaThI, BTOpass — BBICOTY 1iKada. A Tak Kak
wkag ABHO HUXE KOMHATBI, TO Mbl M CYMTAEM JIUHUIO cd
Kopoue ab.
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Puc. 94

BoT 06MaH 3peHHst B TOM Xe poie: Ha puc. 95 nesast
KapTUHKa Kaxercs-6oblue npasoi. Ho ckonupyiite ux u
NepecTaBbTe MpaBylo Ha MeCTO JieBoi. Bbl oxungaete, 4to
Tenepb Oyaer OGoJiblie rnpasas KapTtuHka. OkasbiBaetc,
YTO U Ha ITOT pa3 KpyrHee yieBasi. Ha caMoM xe gene kap-
TUHKU B TOYHOCTH OJWHAKOBHI 10 BEJIMYMHE; BCE AEJO B
oOMaHe 3peHus.

Jddd

Puc. 95. Kakas kapTuHKa 6onblue?
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OO0OMaHbI 3peHus HaA ClieHe

O6MaHaMU 3peHUsT HepeaKO MOb3YITCsT POKYCHUKH,
YyTOOBI NMOKA3bIBaTh Ha CLIEHE CBOM HEoObIYalfHbie «HOME-
pa». MHe J0BeNoCh pa3 NPUCYTCTBOBAThL NMpuU Gopbde ¢o-
KYCHMKA C «[TpUBUAeHUEM». [IpOMCXORWIIO 3TO TaK:

BMmecTe ¢ ApyriuMiu S BOLLE B 32/, MBI CEJIM M Hauasu
CMOTPETD Ha CLIEHY, Tae cTosi1 ¢GOoKYyCHUK. Bapyr psinom ¢
HMM, HEU3BECTHO OTKYJa, sSIBMJAach NMpo3pauHas ¢urypa,
KoTopasi JBMUrajach, Kak Xupasi. POKYCHMK BbIXBaTHJI
imnary u xpabpo xKuHyJicst Ha durypy. Ho ckonbko Hu py-
6w, et HUYEero He JeJaJlOCh: HIMara paspesaia npuspak,
He ocTtaBjsisg ciena. PoKycHUK Jaxe HECKOJIBKO pa3 Mpo-
u1es1 yepe3 pUrypy HackBo3b, CJIOBHO YEPE3 BO3IYX, a OHA
OocCTaBaJlach LieJia.

B neficTBUTEIBHOCTH Ha CLEHE, pa3ymeeTcsi, HUKa-
KOt npo3pauHoit ¢purypel He ObuTo. Mexny nyGiIukoi 1
CLICHOM CTOSJIO HAaKJIOHHO OOJIbLIOE CTEKJIO, TaKOe Iial-
KO€ Y TaK XOpOILO BbIUMILIEHHOE, YTO, MISIAST HAa CLIEHY, €r0o
HE 3aMeYaloT: OHO NMPO3payHoO, KaK BO3AyX. A BHU3Y Nepen
CLICHOI HEBUAMMO TS MyOJUKU NOMEUIICs YEJIOBEK, MO-
MOILLIHUK (POKYCHMKA, ONETbIii B LUMPOKOE Gesloe miaThe.
DTa-T0 (hUrypa, XopoLIo OCBELLEHHAsI, OTPAXAETCS B CTEK-
Jie, KaK B 3epKaJjie, TOJIbKO He Tak oT4eTIuBo. [Tybauke xe
Kaxercsl, OyATO Ha CLIEHE TpU3paK; OTpaK€eHUe HeJb3s
B€Ib MOPaHUTb WJIM pa3pe3aTh wimnaroil. Bor eie npumep
TOro, Kak (pOKYCHUKHU MOJIb3YIOTCSI OOMaHaMy 3pEHUS.
®OKYCHUK NpPUKa3bIBaeT «<HEBUIUMOMY AYXY» MOIaTh EMY
TabypeT — M B BO3JyXe TOTYaC Xe NMOBMCAET 3aTpeOOBaH-
Hblii peamet. Bee, 4To HU MoHano6utcs GOKYCHUKY, Ta-
KHMM K€ 3arajjouHbiM 06pa30oM MOSIBJSIETCS] B BO3AYXE U MO
TpeGoBaHUI0 (GOKYCHHUKA Cpa3y e HCUe3acT.

31ech CEKPET B TOM, YTO 3aHSISI CTEHA CLICHBI 3aTSIHY-
Ta YepHOI Marepueii, Ha GpoHe KOTOpPOil NMOMOLIHUK (PO-
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KYCHHMKa, TaKXXe BeCh 3aKyTaHHbIA B YEPHOE, OCTAETCS ISl
nyGJIUKH COBEPLIEHHO HeBUAMMBIM. OH-TO U IMOAaeT 3a-
TpeGOBaHHbIE NPEAMETHI; @ KOTa Haj0, UTOObl OHU HCYE3-
Jii, OH HabpachiBaET Ha HUX YEPHYIO MaTePUIO, KOTOpast Ha
YepHOM 3aHeM (OHe HepasIuinuMa 1Jis rj1a3 3puTeiei.

Bonpeku TspikecTi

[Tomouibio 3epKaia Bbl MOXETE YAVBUTL TOBapULICH,
M0Ka3aB UM MaJICHbKOE Yy[O: IIapkl, BKaTbIBAlOLLIMECS
BBEPX 110 KPYTOMY YKJIOHY, CJIOBHO Obl TSIXKECTb JUISI HUX
He cyuecTBoBasia. Camo cob60i0 pa3ymeeTcs, 4To 3To OyaeT
o6MaH 3peHusl.

-
| M'Ifﬁu

Puc. 96. Kaxercs, 6yaTo wiap KaFMTCS BBEPX

Bam nipunercs cMacTepuTh U3 KAPTOHHOTO SIIIMKA Ma-
JieHbKUIt TeaTp. Puc. 96 nokasbiBaeT, KaK OH JAOJIKEH ObITh
ycrpoeH. B nepenHeit creHke aenaetcs 6obliioi Bhipe3 —
yaaJisieTCs BCS €€ BEPXHSIS nonoBuHa. Ha ypoBHe HUXHETO
Kpasi Bblpe3a IpUJIaXuBaeTcsl rneperopoiaka. B HuxHel,
CKDBITOM OT 3pUTEJsl MOJOBUHE SILLIMKA YCTaHaBJIMBAIOT
HaKJIOHHO JOCKY C M3BWJIMCTbIM eJioboMm. Jlocka sTa
JOJDKHA OTpaXaThbCst B 3epKaJie, MOMELIEHHOM Hal HCIo
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TaK, YTOOBI 3pUTEJIb MOT €ro BUAECTb MEXIY KyJUCaMU Ha
«cueHe». Korna Bbl c3anu OyneTe cKaThiBaTh LIApUKa IO
HaKJIOHHOM JOCKe, 3pUTEJI0 MOKaXeTCs B 3epKaje, YTo
OHM BKaTbIBaIOTCS BBEPX!

YTo6bl onbIT Bhillle] 3 heKTHEE, HYXXHO Hal JOCKO
OCTaBMTb ISl OCBELICHUSI TOCTATOYHOE OTBEPCTHE U Ka-
TaTh MHOT'O LLIADUKOB Pa3HbIX LIBETOB M0 HECKOJBKHUM Xe-
JioGaM cpaay. ‘

3pureabHbie 00MaHbI B IpUpoae

CyuiecTBYIOT 0GMaHbl 3peHHsI, KOTOpbIE HE MOACTpa-
MBAIOTCS KEM-IM00 HaMEPEHHO, @ BO3HUKAIOT B IIpUPOIE
caMu co6oit. TakoBbl, HanpUMep, Te MUPaXH, KOTOpHIE
CJIyyaeTcsl BUIETh HEPEAKO MyTellleCTBEHHUKAaM B 3HOMI-
HBIX MYCTBIHSAX.

Bor onucaHue Mupaxa B abpuKaHCKOM NYCThIHE:

«YTpOM M BEYEpPOM 3eMJIT MMEET OOBIKHOBEHHBI BH.
Mexay BaMM ¥ GIMXaWIIMMU CEeJIEHUSIMU Bbl BUIMTE TOJILKO
3em10. Ho ¢ Toro yaca, Kak nousa 0CTaTOYHO HarpeeTcsi COJIH-
LIeM, M 10 CaMOro Beuepa 3eMJisl BAAJIeKe OT Bac CJIOBHO NMOKPHI-
BaeTcsl Bonoto. CeJieHHsI KaXyTCsi OCTPOBaMHU NMOCPeaU O01IMp-
Horo o3epa. [Toa KaXIbiM ceJIeHMEM BUIHO €ro NMepeBepHyToe,
HECKOJILKO TYMaHHOe M300paXeHue, KaK eCiiv Obl Nepea BaMH
Obl1a OTpaxalolllasi MOBepXHOCTh BoAbl. Koraa Bbl nmoaxoaure
K CeJIeHHMIO Omxe, Oeper Kaxyleicsi BoAbl yXOAUT Ha3al; TOT
MOPCKOIi 3a/IMB, KOTOPBIH KaK GyATO OTAENSN Bac OT CeleHHs,
CTAHOBMTCS yXe M HaKOHel npornanaet BoBce. Ho Toraa 1o xe
caMoe TNOBTOPSIETCS C HOBBIM CeJIEHUEM, BUIMMBIM JaJiblle»,

DTa HecylleCcTBYIOLIasl Boja — OOMaH 3peHUs: Harpe-
ThI/ BO3AYX HaJl pacKaJieHHbIM NIECKOM MYCTBIHU OTOpAaChI-
BaeT JIyYu CBeTa Hanonobue¢ 3epkaja, U OTTOTO KaXeTcs,
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Puc. 97 -

YTO 3eMJISl BAAJIU 3aJIMTa BOJOM, B KOTOPOIl U OTpaxKaroT-
cs npeameThl. CiyyaloTcsi MUpaXXu U MHOTO poja, Koraa
JajieKue mnpeaMeTsl, HarpuMep, Kopabiau Ha Mope, Kak
OBl OTPaXalOTCsA HE OT HUXXKHHUX, a OT BEPXHUX CJIOEB BO3-
nyxa. Torma BUOHBI B HeOe Hal HacTOSIIMMU KOPabIsIMH
MX NiepeBepHYThie oTpaxkeHusi. MHOI pa3 BUIOHBI ObIBAIOT
Ha He0e naxe JiBa OTpaKeHUS JajieKoro Kkopabjiss — ofgHo
MpsIMoe, Apyroe nepesBepHyToe. Takve MUpaxu HepelaKu B
HalllUX CTpaHax.



Il1aBa ceapmas

BJIEKTPUYECKHUE OIIBITHI

HasnekTpu3oBaHHblii rpebeHb

Ecau BbI ellle Jaxxe HUUEro He 3HaeTe U3 Hayku 00
2JIEKTPUYESCTBE, HE 3HAKOMBI JaXe C NepBbIMU GyKBaMM
ee a36yKu, Bbl U B TAKOM CJIyyae MOXETe MPOAEIaTh Pl
3JIEKTPUUYECKHUX OIBITOB, JIOGOMBITHBIX U BO BCSIKOM CJIy-
yae MoJIE3HBIX ISl Ballero Gyayniero 3HakoMcTBa ¢ 3Toit
YAUBUTEIIbHOM CUJION ITPUPOIBI.

Jlyuyiiiee BpeMsi U MECTO JUISI 3TUX ONBITOB — XOPOLLO
HaTOIUIEHHas1 KOMHaTa B MOpPO3HY10 noroay. OnbiThl Ta-
KOIO poja XOpOUIO YAaloTCsl TOJIBKO B CYXOM BO3IYXE, a
HarpeTblii BO31yX 3UMOIO Tropasjo cyllle, YeM JIETOM NpPU
TaKOM Xe TemIieparype.

Hrak, npucrtynuM K onsitam. BaM npuxopusiocs,
KOHEYHO,. MPOBOIMTL 3GOHUTOBBIM* rpeGHEM IO CYXUM
(BnoJiHe cyxuM) BoJjiocaM. Eciu BbI fignajiu 310 B HATOII-

* O60HUT — TBEpPAbII MaTepHa, MONy4aloWMUHCe, ECIU TOL-
BEPraTh KayyyK BMECTE C CEPOii MPONOIKUTENLHOMY U CUIILHOMY
HarpeBaHHUIO.
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JIEHHOI1 KOMHATE U INpU MOJHOK TULLUHE, BBl MOIJIU CJIbI-
LIaTh JIETKOE MOTPECKUBAHUE, U34aBaeMoe rpebHeM MpHu
pacuecblBaHUM. Baul rpeGeHb Ha3EKTPU30BaJICA OT Tpe-
HHS O BOJIOCHI.

DOOHUTOBBIM rpeGEHb MOKHO Ha3JIEKTPU30BaTh U HE
TOJILKO O BOJIOCHI: €CJIA MOTEPETb €r0 O CYXYyIO LIEpCTS-
HYI0 TKaHb (WJIM KYCOK (JIaHEN1), OH TaKXe MpuodpeTaeT
3JICKTPUYECKHE CBOWCTBA, Jaxe ellie B 00JblLICH CTeNeHH.
ITposiBsitOTCS XK€ CBOMCTBA 3TH BeCbMa pa3HOOOPa3HO U
NpeXae BCero B NPUTSXEHUHU Jierkux Tea. [TogHecuTe Ha-
TEpTHIH rpebeHb K 00pe3kaM OyMaru, K MSIKWUHe, K L1apuKy
13 Oy3MHOBOI CepILIEBUHBI U T.II. — BCE 3TU MEJIKUE Npe-
METBI MOAHUMYTCS M MPUCTAHYT K rpebeiuky. Cuenaiite u3s
TOHKOM GyMaru KpolleyHble KOpabauKH U MYCTHTE UX Ha
BOJlY: TOMOLUBIO Ha3JIEKTPH30BAaHHOIO TpeOHS BbI CMOXeE-
T€ YIPaBJISATh ABUXXCHUSAMM Ballleii OymMaxkHOI QIOTUITUM,
KakK «BOJILLEOHBIM» XE3JIOM.

MoXHO 06CTaBUTDb ONBIT €1LE UHTEPECHEE: B GOKaIIb-
yuK (puc. 106 BBepxy) MOJOXUTE A0, a HA HEM ypaB-
HOBECHTE T'OPU3OHTAJIbHO NOBOJbHO IJUHHYIO JIUHEHKY.
Takast nMHeliKa npu NpUGIMXEHUN Ha3JIEKTPU30BAHHOIO
rpebHs' K ONHOMY K3 €€ KOHLIOB IPOBOPHO IMQBOPayMBa-
ercs. Bel MoXxeTe 3acTaBUTh €€ MOCJYIIHO CJIEI0BaTh 3a
rpeOHEM — [BUTraTbCsl B TY WM JAPYTYIO CTOPOHY, Jaxe
Bpaiwiatbcsi KpyroM. CBoero pojaa KOJJIOBCTBO: IBUraThb
BEILIM, HE 1OTParuBasich 10 HUX!

TakuMm Xe «BOIICOHBIM» CBOMCTBOM MOXETE Bbl Ha-
JIEJUTb HE TOJbKO 300HMTOBBIN IpebOeHb, HO W apyrue
npeametsl. [lanouka cypryya, norepras o ¢raHesb Win O
pyKaB BallIero IJaTbsi, €CJIM OHO LIEPCTSIHOE, OOHApYXU-
BaeT T€ Xe CBOMCTBA. DJIEKTPU3YETCS TaKXKe CTEKJISIHHAs

!B Halue BpeMst rpeGHU U pacyeCcKU AENAlOTCs U3 MJ1aCTMAacCHhl,
HO pe3y/IbTaThl OMBITOB OT 3TOr0 He MeHee 3 deKTHLI.
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pr61<a WJIU NaJIoyKa, €CJIM €€ HaTUparThb LEJIKOM; HO OTIBbIT
CO CTEKJIOM yaacTcd JUILIb B OYEHb CYXOM BO31YXE, €CJIM K
TOMY XK€ MU HIEJK U CTCKJ/IO XOPOLIO BBICYIICHbBI HArpeBa-
HHEM.

DJIeKTPHUECKOE B3aUMOIEIiCTBHE

MexaHHKa YYHT, YTO OLXHOCTOPOHHETO MPUTSKEHUS —
M BOOOILIE OMHOCTOPOHHETO ACCTBUS — ObITh HE MOXET:
BCsIKOe JIeiiCTBUE eCTh B3auMogeiicTBue. Eciin HasnekTpu-
30BaHHast Maj04yKa MPUTITUBACT pa3Hble IIPEAMETHI, TO OHA
Y caMa JIOJKHA NMPUTATUBAThCS K HUM. UToObI yoequThes
B 9TOM, HYXHO TOJIBKO COOOIUMTb IPEeOHIO WIM NMajlouke
MOABUXHOCTb, HalIpUMeEp, NMOABECUB €€ Ha HUTSHOM NeTJie
(nyuiie, eciv HUTH LIeaKoBast). Torna Jierko 0GHapyXUTb,
YTO BCAKMI HEHA3JEKTPU3OBAHHbLINA MpPeAMET — XOTs Obl
Ballla pyKa — IMpUTATMBaeT rpebeHb, 3aCTaBJISIET €ro Mo-
BOPaYMBAaThLCS U T.I. DTO, MOBTOPSIEM, OOLLMIA 3aKOH NPH-
ponbl. OH NMpoSIBJISIETCS BCErna v BCIOAY: BCAKOE AeiiCTBUE
€CTb B3aMMOICICTBUE NBYX TeJ, NEHCTBYIOLIMX APYr Ha
Jpyra B IPOTMBOIIOJIOXXHOM HarpaB/eHUH.

OTTranKuBaHne

BosBpaTuMcs K ceiiuac onMcaHHOMY OIbITY C MOABE-
LUEHHBbIM Ha3JIEKTPHU30BaHHBIM rpeOHEM. Mbl BULEIH, YTO
OH IPUTSITUBAETCS BCIKUM HEHA3JIEKTPU30BAHHBIM TEJIOM.
HNHTepecHO McnbITaTh, KaK JNEHCTBYET Ha HEro ApYroi,
TOX€E HadJeKTPU30BaHHbIM npeaMer. OnsiT yoeauT Bac,
YTO 3TO B3aUMHOE IEWCTBUE ABYX Ha3JEKTPU3OBAHHBIX
T€J1 MOXET ObITh pa3inyHo. Eciu K HaseKTpU30BaHHOMY
rpe0HI0O MPHOJU3UTL HA3IEKTPU3OBAHHYIO CTEKJISIHHYIO
MaJIouKy, 06a npeaMeTa 6yayT NPUTATMBATh APYT APYyra; HO
€Cv pUOIU3UTD K rpeOHI0 Ha3JIEKTPU30BaHHYIO Cypryy-
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HYI0 NaJIOYKy WU Apyroil rpebeHb, TO B3aUMOLEHCTBUE
MpPOSIBUTCS B GOpME OTTAIKUBAHMUSI.

Duizryeckuii 3aKOH, OXBaThIBalOLLUI 3TOT poa siBJie-
HMA, TJIACUT: JIEKTPUYECTBA pa3HOMMEHHbIE NPUTIATUBa-
I0TCS, OJNHOMMEHHBIE OTTaJIKMBaOTCS. OOHOMMEHHBIMU
Gynyt anekTpuyecTBa 360HHUTA WK Cypryya (Tak HasblBa-
€MOE «CMOJIIHOE»,. UJIM OTPULIATEIbHOE); pa3HOMMEHHbI-
MM — 3JIEKTPUUYECTBO CMOJISIHOE Y 2JIEKTPUYECTBO CTEKJA
(nonoxutenbHoe). CTapuHHbIE Ha3BaHUSI — «CMOJISTHOE»
U «CTEKJIIHHOE» 3JIEKTpUUYECTBa — TENEpb YXE He YIOT-
pebsISIloTCS; OHU COBEpPLUEHHO BHITECHEHbl Ha3BaHUSIMU
«OTPULIATENILHOE» U «I10JIOXKUTEJIbHOE» 3JIEKTPUYECTBA.

Ha oTrankuBaHMY ONHOMMEHHO Ha3JIEKTPU30BAHHBIX
Bellie OCHOBAHO YCTPOWCTBO NPOCTOro npuodopa st 00-
Hapy>XMBaHUS SNEKTPUYECTBA — TaK Ha3bIBAEMOTO «3JIEK-
Tpockona». CJI0BO «CKOI» B3ITO U3 rPeyeckoro si3blka U
3HAYUT «110Ka3bIBaTb»; MO TOMY XK€ 00pa3uy COCTaBj€HbI
CJIOBA: TEJIECKOI, MUKpOCKoMn U Ap. Bel camu MoxeTe yc-
TPOMTDb ITOT HECNOXHBIN npubop. Yepes cepeanHy xap-
TOHHOTO KpYXKa WM NMpPOOKH, MOTYUIMX TPUKPLITH OT-
BepcTHe OaHKH, MPOAEBAIOT CTEPXKEHD: YaCTh €r0 JOIKHA
BBLICTYIIaThb CBEPXY; K KOHLY CTEpPXHS NMPUKPEIUISIOT IBE
nos0cky GONBI WM NanUpOCHON OGymaru. 3aTeM BThI-
KaloT NpOoOKY B FOPJIBILLIKO M/ NIPUKPBIBAIOT €r0 KAapTOH-
HBIM KPY>XXKOM, 3aJIUB Kpasli CypryuyoM, — U 3J€KTPOCKOI
roToB K ynorpebneHuto. Eciu tenepb Bbl AOTPOHETECH
HadJIEKTPU30BaHHOI BELIbIO OO BBHICTYNAIOLIErO0 KOHIIA
CTEPXHS, TO 3MEKTPU3ALMS COOGILUTCS M 06eUM MooC-
KaM OyMaru: OHM HadJIEKTPU3YIOTCS OHOBPEMEHHO M MO~
TOMY Pa3OWOyTCs BCJAEACTBME B3aMMHOTO OTTAJIKMUBaHMSI.
PacxoxaeHue JMCTOUKOB U ABIFETCA NMPU3HAKOM TOTO,
YTO NpeAMET, KOTOPBIM NMPUKOCHYJUCH K CTEPXHIO /€K~
TpOCKomna, OblJ1 Ha3JIEeKTPU30BaH.
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Ecnu Bam He maetcsi MCKYCCTBO MacTepUThb, Bbl MO-
KETE YCTPOUTH cebe 3JIEKTPOCKON TMpolle: OH OyaeT He
TaK ynoOeH U HE TaK YYBCTBUTEJIEH, HO BCE XK€ NMPUTOAeH
K ynotpebneHuto. ITonseckTe K nepeBIHHOI NMajoyKe Ha
HUTOYKAX JiBa LapuKa U3 NPOOKHU WK — ellie Jyyllue — U3
Oy3MHOBOH CEepALEBUHBI TaK, YTOOBI, CBELUMBASICh, OHU
comnpukacanuce. BOoT u 3/1eKTpOCKON: MPUKOCHYBLIUCH K
OIHOMY LIAPUKY UCTIBITYEeMBIM NPEAMETOM, Bbl 3aMETUTE,
YTO APYroil lWapukK OTKJIIOHUTCS B CTOPOHY, €CJIU NpeAMET
ObLIT HA2JIEKTPU30BaH.

‘ECTb ele OauH TUIT YIIpOIIEHHOro 3JIEKTPOCKOMNa: Ha
OyJiaBKy, BOTKHYTYIO B pOOKY, HaBellleHa COrHyTasi Ioce-
peavHe nosiocka ¢onbru. Jlorparusasich Ha3JIEKTPU30BaH-
HBIM NpeaMETOM A0 Oy/jaBKH, Bbl BBI30BETE PACXOXIAEHUE
00eunx NOJOBHH IOJIOCKH.

«Komaube» 3/1eKTpH4ECTBO

Benuuaiiiinii M3 3J€KTPOTEXHUKOB, 3HAMEHUTHIMH
aMepUKaHCKUI H300peTaTesb DAUCOH, Hayaa MNpo-
JIEJbIBaTh JIEKTPUUYECKUE OIIBITHI, €Lle Oyayyu Majb-
YuKOM. MeXay npouyuM, OH MBITAJCS AeJaTh ONBITHI €
3JIEKTPUYECTBOM, JOOBITBIM M3... UErO Obl BBl AyMaiu?
W3 kouku! \

Ho pasBe 13 KOLIKK MOXHO JOOBITH 3JIEKTPUYECTBO?

. IIpeacraBbTe, MOXHO, M ceityac g 0OBSICHIO BaM, KakK 3TO
.menaetcs. ITpeBpaTHTD B «dJIEKTPHYECKYIO MALIMHY» MOX-
HO TOJIBKO CMMPHOT0, 1O0OpOAYIIHOrO KOTa, COAEPXKalliero
CBOIO LIYOKY B uucrore. Jlyylee BpeMs 1Jisi TAKUX OIbI-
TOB — CYXOH MOPO3HBIA AeHb. MecTo onbiTa — XOPOLUO
HaTorieHHas KoMHara. Korna Bal KOT corpeercs y neuku
Y LLIEPCTh €10 CTaHET BMOJIHE CYyXOil, BO3BMUTE €ro Ha Jie-
BYIO PYKY Tak, YTOOBI Balla JIaloHb MOANMpaa ero rpyai-
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Ky- Koty Takoe noyioxeHue He NpuyrHsieT 6ecnoKoncTaa:
JOOUTEIM KOLLEK MMEHHO TaK U COBETYIOT OpaTh 3TUX
XUBOTHBIX. Jlepa KOTa JIeBO# pyKOM, MpOBOAUTE OBICTPO
MpaBoii Cyxoit 1aOHBIO MO0 WEPCTH XKUBOTHOIO OT TOJIO-
BbI K XBOCTY. BBl OUyBCTBYyeTe NOKaAbIBAHUE B TOM pYKE,
KOTOpasl I1aiuT, U B TOH, KOTOpas IMOLAEPXMBAET KOTa.
ITokanpiBaHUE COMPOBOXIAETCS JIETKUM TPECKOM I1O[
ragsileit pykou.

A B NOJHON TEMHOTE, KOraa rja3a Bally NPUBLIK-
HYT K MpaKy, BBl CMOXETE 3aMETUTh, KaK LIEPCTh BCie
3a JIaJOHBIO CJIOBHO BCIBIXMBAET KPOLIEYHBIMU MCKOP-
KaMH.

Bce 3T0 — HacTrosiuivMe 3JIEKTPUYECKME SBJIEHMA.
IlepcTh KOWIKM OT HaTUPAHMUS CYXOH JIALOHBIO «3JIEKT-
pHU3yeTcs». DJIEKTPUYECTBO NMPU 3TOM 0Opasyercs IBYX
pa3HBIX POJOB: OJHOIO poJa — Ha KOLIaybeil LIEPCTH,
JApyroro — Ha mazsieit pyke. C 1epcTy 3J1eKTpUYecT-
BO MepeTekaeT Ha noamnupaiouryto pyky. Obe pyku Ballu
OKa3bIBalOTCS 3apSXXEHHBIMU PA3IMYHBIMU 3JIEKTPUYEC-
TBaMU, KOTOPHIE COENMHSIOTCS Yepe3 Balle TeJIO U Yeped
TEJIO KOTa, BbI3bIBasl NMPU 3TOM JOBOJIBHO OLLYTUTEJIbHBINA
«3JIEKTPUYECKHUIA yaap».

B »TOM mpuyMHa TOro NnokaabIBaHUSI, KOTOPOE BBI
YyBCTBYETE, IJ1a/lsl KOLLIKY, TOIO TpecKa, KOTOPBIX Bbl CJIbI-
LLKUTE, U TeX UCKOPOK, KOTOPHIE Bbl BUAMTE.

A nponenpiBaja 3TH OMBITHI MHOTO pa3 C MOUM KOTOM
M HE 3aMETUJI, YTOObI OHU €My ObLIM OYeHb HETNPUSITHBHI.
ITo-BUAMMOMY, OHM HE MPUYUHSIOT eMY 0CODEHHOTO Oec-
nokoiictBa. Ho Bce ke koiika! — He coBceM ynoOHas AJIst
OINBITOB JIEKTpUUECKasl MalllMHa: y Hee Yepecuyp NpoBop-
HbI€ JIANIKH.

! Takoii xe 3¢pdeKT, KaK KOLIaubsl LEPCThb, MPOU3BOIST BOJIO-
Chl Ha Balleii roJIoBe, — €CIM OHU XOPOLLO BLIMBITHI M BBICYLLEHBI.
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DJjIeKTpHYecKHe ONbITHI C Fa3eToi

Topa3no Gonee pa3HOOOpPa3HbIE OMBITH, YEM C «KOIlIa-
YBEUM» 3JIEKTPUYECTBOM, MOXKHO IMPOAEJIBLIBATh C 3NIEKTPH-
YECTBOM «I'a3eTHBIM», U3BJIEKAEMbIM U3 ra3eTHOTO JIMCTA.
B nercrBe MeHs 3a6aBis1 UMM CTapLInil 6paT; A TOAETIOCh
C YUTaTesJieM 3TUMU BOCTIOMUHAHUSIMU.

— PeuieHo! — oOBABWI MHE CTapLIuii OpaT, NOXJIONbI-
Basi pyKOH IO U3pa3LiaM HaTOIUIEHHOM neyu. — PenieHo: Be-
YepoM MBI TIPOJIE/ILIBAEM € TOOOH JIEKTPUYECKHE OTILITHI.

— OmnwiThi? HoBrle ONBITHI! — BOCTOPXEHHO NMOIXBa-
ia 1. — Korma? Ceituac? I xoren 6ol ceityac!

— Ha Bcsikoe xoTeHHe HyXHO TeprieHHe. OnbITh Gy-
Iyt BeuepoM. Ceifuac 51 JOJKEH YHTH.

— 3a MalIuHO?

— Kakoiif MammHo#?

— DnekTpuyecKoi. Belb 1)1 ONBITOB HY>KHA MallMHa.,

— MaixHa, YTO HaM HYXHa, yXe MMEETcs, JIEXUT B
noptgere... He B3mymaii, moxanyiicra, peIThbcs 6€3 MEHS, —
yragan Opat Moio MbIc/ib. — Huyero He Haiielib, TONbKO
GecropsaAoK yCTpOullib, — 100aBUJI OH, HaJieBas MaJIbTo.

— Ho Mamuna tam?

— Tam, He Gecriokoics.

U Opar BbiLIET U3 JOMY, OecrieyHO OCTaBUB MopTdenb
C MallIMHOM Ha MaJIeHbKOM CTOJIMKE B NIEPEIHEH.

Ecnu GbI Xejie30 MOIJIO YyBCTBOBaTh, OHO OLLYILAJIO
Obl BOJIM3M MarHMTa TO XK€ CaMO€, YTO MCIIBLITHIBAJI 51, OCTaB-
LIKCh OAMH € nopTdesieM 6para. [Toprdens TAHYT MEHI K
ceGe, MpUBJIEKaJ BCE MOM YyBCTBa M MbIcin. HeBO3MOXHO
ObLIO iyMaTh HHU O YeM APYIoM, 6eCriosie3HO ObL10 CTapaTh-
Csl CMOTPETbD 11O CTOPOHAM... CTpaHHO, 4YTO 3JIEKTpUYECKas
MalllHa MOXET TIOMECTUTRCS B nopTdelie; s peacTaBIIsI
cebe ee BoBce He Takoit miockoii. [Toprdens He 3anepr
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Ha 3aMOY€eK, U €CJIM OCTOPOXHO 3aMITHYTh BHYTPb... YTO-
TO 3aBepHyTO B rasery. Aumndek? Her, kHuru. Kuuru na
KHHIH, HHYero gpyroro B nopréene Het. Hy, Kak g cpasy
He Jorajajicd, 4To OpaT WYTHJI: DJIEKTPUYECKYIO MalllUHY
pa3Be 3anpsadellb B noprdens?

~ Bpat BepHysics ¢ MycTBIMM pyKaMM M cpasy yranai
MPHYKWHY MOET0 YHBUIOTO BUJA.

— Mul, KaXxeTcsl, U3BOJIWIM 3arJIIHYTh B optdens? —
CIIPOCHJI OH.

— Ine xxe MauIMHa? — OTBETHII Sl BOTIPOCOM.

— B noprdene. He Bunen?

— Tam ogHM KHUTH.

— U mawmuna. ITnoxo rasnen. Yem Tol cMoTpen?

— Yem cmotpen! Inazamu.

— To-T0 U ecThb, YTO TOJNILKO IVIa3aMU. A Halo Bcei
TOJIOBOI1 CMOTpPeTh. MaJio mpocTo IsSAeTh, HYXKHO TIOHU-
MaTth, YTO BUIMILIbL. MalvHa B noptdere; JIEXHUT, Tae je-
xaa. Tel He 3aMeTUJI, MOTOMY YTO HE YMeJl CMOTPETb. —
Bpat BeIHYN U3 noptdens naker ¢ KHUraMu, OCTOPOXHO
pa3BepHyN ero, ocBoOOAMUA OONBIIONH ra3eTHBIA JIUCT U
MOAAJ MHE.

— Bor Hauia s5eKTpuyeckasi MalllMHa.

SI ¢ HemoyMeHHeM CMOTpEJI Ha ra3ery.

— JlyMaes, npocto 6yMara, Huuero 6ossblie? — npo-
Joyxan 6paT. — A KTO yMeeT CMOTpPeTb, TOT MPU3HAET B
ra3ere GU3MyeCKuit mpuodop.

— Qusnueckuii mpuoop? Uto6wl AenaTh ONbITHI?

— Ha, nig onbitoB. M MBI ceiiyac cTaHeM MX JeaTh.

Hckpsl 13 najbues

Bpat B3sn B OIHY pYKy IUIATSIHYIO LUETKY, OpYyroi py-
KO NMPWIOXWJ ra3eTHbIM JIUCT K HATOTJIEHHOI Teuke M
MIPUHSUICA pacTUpaTh €ro IIEeTKOoi, KaK O0OMILMK, pac-
TIpaBJISIIOUIMI Ha CTEHE 000U,
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— IDisapu! — ckazan 6par ¥ yopasn o6e pyku OT ra3eThl.

S oxupan, yro 6yMara cOCKoOJib3HET Ha noJi. OqHaKo
9TOrO €€ CJIYYWJIOCh: ra3era CTpaHHbIM O0Opa3oM Jepxa-
Jlach Ha IaIKMX U3pa3Lax, CJIOBHO NMpPUKJIEEHHas.

— Kak gepxurca? — cnpocui si. — Benb oHa He Ha-
MasaHd KieeM.

— Tasera mepxutcs snekTpuyecTBoM. QHA HaJIEKT-
pU30BaHa Y TIPUTIATUBAETCS K IEUKeE.

— IToyemy Thl He cKa3an MHe, YTO raseta B roptdene
ObUla Ha3JIEeKTPU30BaHHAsS?

— OHa ¥ He Ob1a Had/eKTpU3oBaHa. Sl HasneKkTpu-
30BaJl €€ TOJIbKO ceituac, npu Tebe, HaTupas werkoit. Ot
TPEHUS M HadJIEKTPU30BaIach.

— 3HayuT, 3TO" YXe HACTOSUIMI BSJIEKTPUYECKUM
OnbIT?

— Jla. Ho MblI TO1bKO HauMHaeM. 3aracu-Ka CBeT.

B TeMHOTE CMYTHO pUcoBajach yepHas urypa 6para
Y CEpOBaToe MATHO Ha MecTe 6eJ1oi MeYKH.

— Teneps cneau 3a Moeii pykoid.

A Gosplue yragplBaj, YeM BUIET TO, YTO Jenay Opart.
OH oTcions ra3eTy OT MeYyku M, JepXa OOHOM pyKOil Ha
BecCy, MpUOJM3WI K HEil pacTONbIpeHHbIE NMajbLbl APYroi
PyKH.

M torna — s enBa BepuJ CBOUM TIJla3aM — M3 MajblLEB
BBUIETE/TU UCKPHI, JUIMHHBIE roJIy6oBaTO-0€e/1ble UCKPHI!

~ — DTH MCKpHl ObUIM 3JIEKTPUYECKUE, — OOBACHUI
Opar. — Xouewb nonpodosatb caM?

S1 NpOBOPHO cripsATaN pyKH 3a crivHy. Hu 3a yto!

Bpart cHOBa NpUIOXHUJI razeTy K reyke, HaTep LIETKON
Y ONATH U3BJIEK U3 CBOMX IMaJIbLIEB CHOIMBI IJIMHHBIX UCKD.
Sl ycnen 3aMeTUTD, YTO OH BOBCE HE MPUKACcAJICS NajibliaMu
K rasere, a Aepxa.1 UX CAHTUMETpax B IECATH OT Hee.
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— ITonpoGyii, He Tpych, HUCKOJABKO He OosibHO. [aii
pyky!

OH oBJ1ages Moei pyKoii U TPUBJIEK MEHS K MEYKe.

— Paccrasb nanbibl. Tak! Yro, 601bHO?

51 He ycriesl OMIOMHUTBCS, KaK U3 MOUX NaJIbLIEB Bbl-
CKOYMJIM KMCTU roiyboBartbiX UcKp. I1pu ux cBete s yBU-
JIeJ1, YTO OpaT TOJIbKO HaroJOBUHY OTJIEIWJI Ta3eTy OT MeY-
KU, HUXHSS Xe 4acTb OYMaXKHOTO JIMCTKA MO-TTPeXHEMY
OCTaBajIach CJIOBHO NPUKJIeeHHOM. OJHOBpEMEHHO € UCK-
paMi sl MOYYBCTBOBAJ U JIEFKUI YKOJI, HO 60J1b MyCTSAYHAS.
Bositbest B caMOM JieJie Obl10 Hevero.

— Ewue! — tenepp ynpaimusan yxe .

BpaT npuioxus ra3eTy K rneyke v CTajl pacTUpaTh npsi-
MO JIAJOHSIMU pYK.

— Yrto THI genaenis? 3a0bi ETKY!

— Bce paBHo. Hy, roroBbcs!

— Huuero He BhIieT: TH Tep Ge3 LIETKU.

— U 6e3 meTkH MOXHO, ecau pyku cyxue. JIuip Ob1
TEPETD.

JeiicTBUTENBbHO, U3 MOMX MaJbLIEB U Ha 3TOT pa3 MNo-
CHIMAJIMCh MCKPBI, TaKKHe Xe, Kak paHbiie. Korna s Ha-
CMOTpEJICS UCKP JOChITa, OpaT 00BSBUI MHE:

— Hy, nocrarouHo. Tenepb mokaxy Tebe HCTeueHUE
3JIEKTPUYECTBA, TO CaMOe, KOTOPOE HEKOr/ia MOperiaBa-
tenu Konym0 u MarennaH BUAend Ha BepxyllkKax MaurT.
Jlaii-Ka HOXXHULIBI.

Bpat npubau3un B TeMHOTE OCTPUSI Pa3OMKHYTBIX
HOXHMUL K rasere, nojyoTAesJIeHHON oT neyu. S oxugan
MCKD, HO YBUJEJ HEYTO HOBOE: OCTPHUsSI HOXHHUIL[ yBeHYa-
JIUCb CBETSLIMMUCS TMyYKaMU KOPOTKUX CHUHE-KPACHBIX
HMTE, XOTA OT HOXHML 10 GyMaru ObuUIO elle JOBOJIbHO
Janeko. OQHOBPeMEHHO pa3laBajioCh JIEFKOE MPOTIKHOE
LUMUTIEHHUE.
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— Bort Takue Xe OrHeHHble KMCTOYKU, TOJILKO ropas-
Jlo GoJbliIve, MOpSIKaM CJTy4aeTcsl 4acTo BUIETh Ha KOHLIAX
MayT U peit. OHU Ha3bIBAIOTCSA DJIbMOBBIMUM OTHSIMH.

— Ortkyna oHM TaM G6epyTcs?

— To ecTb, KTO AEPXUT Hal MayTaMU Ha3JIEKTPU30-
BaHHYIO raserty, Xouellb Thl cripocuTh? KOHe4yHO, razerhl
TaM HET, 3aTO €CTb HU3KO HaBUCIlIEE HAJIEKTPU30BAHHOE
o0y1ako; OHO ¥ 3aMeHsieT rasety. He nymaii, Bmpouem, 4to
TaKoe DJIEKTPUYECKOE CBEYEHME OCTPOKOHEYHii ObIBaeT
TOJILKO Ha Mope. Habntongalor ero v Ha cyiie, 0COOeHHO
B ropax. Eiue FOnuii Llesapb 0KoJ10 ABYX THICSIY JIET Ha3a[l
Omnucaj, KaK OJHaXIAbl HOYBIO B 00JIaYHYIO TOTONy OCT-
pHUsl KOTHUI €ero cojuaT CBETWIHCh TaKMMW OTOHbKaMM.
Mopsiku ¥ conpgatbl He OOSATCSl 3JIEKTPUYECKUX OTOHb-
KOB, — HanpoOTUB: CYUTAIOT UX J0OpOI1 MPUMETOI, XOTS U
6e3 BCAKOro pa3yMHOro ocHoBaHus. B ropax ciydaercs,
YTO 3JIEKTPUUYECKOE CBEYEHME MOSIBASETCS AaXe Ha Jo-
ISIX — HAa UX BoJlocax, Lankax, ywax. [Tpu aTom cabiuur-
Csl MHOM pa3 XyX>KaHue, BpPOJEe TOro, Kakoe UCXOAUJIO U3
HaIIMX HOXHULI,

— OTOT OroHb CUJIBHO XXKeT?

— CoBceM He xxkeT. Beib 3T0O He OroHb, a CBeYeHUeE, X0-
JiogHoe cBeyeHue. Hacronbko xononHoe U 6e3BpeIHOe, YTO
OT HEro He 3aXKuraercs jaaxe crnuyka. Bor cmorpu: BMecTo
HOXHUL 6epy CITUYKY, U — BUIWLIb — TOJIOBKA OKPYXeHa
SJIEKTPUYECKUM CBEYEHHUEM, OJHAKO HE 3aropaercsi.

— A 1no-MoeMy, ropuT: IjiaMsl NpsSIMO M3 TOJIOBKH
MIET.

— Jlaii cBeT, pacCMOTPHM CITMYKY TIpU JIaMIIe.

St ybeamancs, yTo.CMYKA HE TONBKO HEe O0YL/IIach, HO
Jiaxe ronoska ee He obropesna. OHa, 3Ha4UT, GblIa OKpYXKe-
Ha AeHCTBUTEJIbHO XOJIOAHBIM CBETOM, a BOBCE HE OTHEM.

— He racu naMnbl, clenyowyii ONbIT caenaeM npu
CBeTe.
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Iocaymmas nanka

BpaT BbIABAHYJ CTYJ1 HAa cepeAMHY KOMHAThl U I10J10-
XKW ToTepeK ero cMHKU nanky. [Tocie HeMHorux npo6
€My yIaJIoCh JOOWThCS TOTO, YTO MajKa, roaneprast B Of-
HOM TOYKe, JiexXajia Ha CIMHKE CTyj1a, He ONTPOKUbIBasICh.

— 51 He 3HaJI, YTO MAJIKa TaK MOXET AEpPXKaTbCs, — CKa-
3ai1 s1. — Benb oHa miMHHas! .

— OTTOro U AepXUTCs, 4To JIMHHas. KopoTeHbKas
He JepxXajiach Obl — KapaHIaLIUK, HalpUMep.

— KapaHpnaiumx H 3a YTO TaK He MOJIOXUTb, — N0/~
TBEpOWI 5. '

— Teneps K meny. Moxeuis T, He JOTparuBasch 10
MaJKu, 3aCTaBUTh €€ OBEPHYThCS K TeOe?

A 3agymancs.

— Ecnu HakMHYTh Ha OAMH KOHEL| BEPEBOYHYIO IET-
JII0... — Hayal 1.

— be3 BcaKMX BepeBOK, HUYEM He JOTparuBasicCh.
Moxenip?

— Ara, 3Ha10! — S npuGIM3KUI JIMLIO K NaJIKe ¥ Hayasl
BTATUBATh BO3AYX PTOM, YTOOBI TIPUTSHYTh NMaJIKy K cebe,
HO OHA He JBUTaJiacCh. '

— Hy yro?

— He Boixogut. HeBo3amoxHo!

— HeBo3moxHo? ITocMoTpum.

U, cHAB C neyku rasety, KOTopass TeM BpEMEHEM Je-
pXaJlach Ha M3pasliax, CJIOBHO NpUKJIeeHHas, Opar cTal
MeJIEeHHO NMpuOmxath ee K najike. Ha paccrosHuu yyTth
He TOJIOBUHBI METPa MajiKa MOYyBCTBOBAJa NMPUTSKEHHE
Ha3IeKTPU30BaHHOM ra3eThl U MOCYLIHO MOBEPHYJIACh B
€¢ CTOpOHY. [IBuI'ast ra3eTHBIN JINCT, Opat BeJ 32 HUM IaJi-
KY, 3aCTaBJIsi €e KPY>XXUThCS Ha CIIMHKE CTyJla CHayaia B
OJIHY CTOPOHY, IOTOM B APYIYIO.

— HasnexrpusoBaHHas raseta, Thl BUIMILb, ITPUTS-
TMBaeT NajKy Tak CUJbHO, YTO OHA MAET U OyIeT MITHU 3a
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OyMaroii, MoKa BCe 3JIEKTPUYECTBO HE CTeYeT C ra3eThl B
BO3lyX. MOXHO TOT e OMBIT MPOAEJIbIBaTh Pa3IuYHbIM
obpasom. YcTpouM, HanpuMep, Tak. BoH tam, Ha Gydere,
siuo B 6okane. [TonoxuM Ha SIALIO OCTOPOXHO JIMHEN-
KY, YTOOBI iepKajiach, M OyieM BepTETb HAIlIMM ra3eTHHIM
JuctoM. Xoyelllb caM Monpo6oBarh?

A B35 rasety, KOTopylo Opat HaTep CHOBa Ha MEuKe,
U ObUT CaM yIMBJIEH, YTO OMBIT YAaJICSI MHE C TIEPBOTO Xe
pa3a: TuHeitka KpyXXujiach BCJIel, 3a ra3eToii, oKa He Co-
CKOJIb3HYJIa C fifLa.

MbI pa3sHOOOpa3wiIM 3TOT OMNBIT Ha BCEBO3MOXHbBIE
Jiagbl KJIAJIM Ha CITUHKY CTYJIa XeJIE3HYIO MaJIKy, ypaBHOBe-
CWIH TOJIOBYIO 1IETKY U T.I. C TSKENBIMU NMaJIKaMU OTIBIT
ylaBajicsl HUUYTb He XyXe, IMoXanyil naxe Jyyule, YEM C
JIETKOH.

— XKaJjib, YTO 3TUX ONBITOB HEJb34 AeaTh JIETOM: Ney-
Ka XO0JIOAHa.

— ITeyka Hy>Ha 31eCb AJisl TOTO, YTOOBI BLICYLUUTD Oy-
Mary — 3TH ONBITHI YIAIOTCS JIMLIb C COBEPLIEHHO CyXoi
raseToil. A Thl 3aMeTWJI, BEPOSITHO, YTO ra3eTHass OGymara
BOMpaeT BJIary U3 Bo3lyxa U MOTOMY BCeria HEMHOIO Chl-
poBaTa; ee U NMpuUxoauTcs cyuuTtb. He nymaii, yto netroM
COBCEM HeJlb34 IeIaTh HAallIUX OMBITOB. MOXHO, OHU TOJIb-
KO yJaloTCS He TakK XOpouIo, KakK 3uMoii. 3MMOIi Bo3yX B
HaTOIUVIEHHOH KOMHAaTe Cyllie, YeM JIETOM, — BOT IPHYMHA.
CyXocTb ISl TaKMX OTIBITOB OY€HDb BaxHa. [asety cymar
JIETOM Ha KyXOHHO# IUJIMTE, KOraa oHa nocjie o6ena ocThl-
HET HaCTOJIbKO, YTO Oymara Ha Heil He OyneT 3aropaTrhcsl.
XopollIeHbKO 0OCY1IMB Ha IJIMTE Ia3eTHBI JIMCT, TIEPEHO-
CAT €ro Ha CyXOii CTOJ U 31eCh KPEerNnKO HaTHPAIOT LIETKOM.
OH 351eKTpU3YeTCA OJHAKO He TaK CHJIbHO, KaK Ha M3pa3-
uosoit neuke. Hy, nocratouyHo Ha ceroaHsi. 3aBTpa npoje-
JIaeM HOBLIE OIIBITHI.
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— Toxe anexTpuyeckue?

— Ha, 4 BCe ¢ TOM Xe Hallei 3JIEKTPUYeCKO Mallu-
HOM — C raseToif. A TEM BpeMEHEM s 1aM TeOe MpoYecThb
MHTEpECHOE OIMcaHue DJIbMOBBIX OTHEH Ha ropax, co-
CTaBJIEHHOE 3HAMEHUTHIM (DPAHILy3CKUM €CTECTBOMUCIIbI-
tatesiem Coccropom. B 1867 r. Cocciop ¢ HECKOJNILKUMMU
CIYyTHUKAMU HaXoAwiIcs B AJIblaxX, Ha BEpPLUMHE TOpbI
CapJia, GoJiee TpeX KMJIOMETPOB BbICOTHL. M1 BOT UTO OHU
TaM MCIIBITAJIU.

DJIeKTpHYECTBO B ropax

Bpat cHsn ¢ nonku kHury ®drammapuoHa <«ATMO-
cepa», nepeucTai ee U 1ajdl MHE NMPOYECTh cleaylouiee
MECTO:

«JTtonu, coBepluMBILHE TTOABEM, TOJBKO YTO MMPUCTABUIIN K
CKaJie CBOU OOUTBIE XKeJIe30M MajikKU, pacnojarasch nmoobenars,
koraa Cocciop OLIYTHI Ha Iieyax U B crirHe 60/b, Kak OyaTo ot
WTOJIKH, ME€IUIeHHO BThIKaBlLeics B Teo. «[Ipeanonaras, — ro-
BopuT Cocclop, — YTO B MOIO MOJIOTHSIHYI0 HAKMIKY rornaau 6y-
JIaBKH, 51 cbpocuit ee, HO, He MONYYUB 00JieryeHusl, MOYyBCTBO-
BaJl, HAMPOTUB, YTO OOJIb YCUIUBAETCA, 3aXBaThiBasl BCIO CITUHY
OT OZHOrO IUIeya OO ApYroro; OHa COMpOBOXJajlach lUEKOTa-
HHMeM M 0oNie3HEHHBIM KOJIOTbEM, CJIOBHO IO KOXE XOAMT oca
M MOKpbIBAET ee ykoyaaMu. [TocneuHo cO6pocuB BTOpOE NaLTO,
d HE HallleJ1 HUYero TaKOro, 4YTo MOTJI0 Obl MPOU3BECTH 3TH IO-
paHeHust. bonb npogokanack M CTajla MOXOAUTb Ha OXXKOT. MHe
TIOYYAUAOCh, YTO 3aropenach Mos liepctsaHas dydaiika. A rotos
6bL1 yXe pa3fneThbesl, Kak BHUMaHUWe MOe TIpUBIEK LIyM, MOXO-
XU Ha xyxokaHue. LLyM vicxonun W3 HalLMX NajloK, NPUCIO-~
HEHHBIX K cKajie; OH MOXOAWJI Ha LIYM MoaorpeBaeMoil BOIbl,
FOTOBO#H 3aKUMNeTb. Bce 3TO MpoaoKanoch MUHYT NATh.

«51 nmoHsin Toraa, yto Gosie3HeHHble OuUIylLEHUA 00yC/lOB-
A€Hbl 3JIEKTPUYECKUM HCTEYeHUEM, HCXOOMBIUMM OT TOpbl.
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OnHako npy cBeTe AHS 1 He BUAE HUKAKOro CUSIHUS Ha Majikax.
ITanku M31aBany OAMHAKOBO PE3KUil 3BYK, AE€PXaH JIU UX B py-
KaXx BEpPTUKAJIbHO, HAMpaBJss XeJeHHbIH HaKOHEYHUK BBEpX,
BHM3, WM Xe TOpU3OHTaIbHO. M3 MOYBBI HUKAKOro 3ByKa HE
HUCXOIUTIO.

«Yepe3 HECKOJIbKO MMUHYT Sl TOYYBCTBOBAJI, YTO BOJIOCHI Y
MEHS Ha rojiose U 6opoae MoIHUMAIOTCS; Ka3ajloch, OyaTO Mpo-
BOJAT CyXoii OpUTBOI MO XeCTKO# oTpociieit 6opoae. Moii Mo-
JIOI0M CMMYTHUK KPUKHYJI, YTO MOAHUMAIOTCS BOJIOCKU €0 YCOB,
a U3 BepXylleK yryieil MCXOIsaT CUNbHbIe TOKU. TTonHAB pyKH, 5
TIOUYBCTBOBaI, KaK TOKM UCXOIAT U3 NAJIbLEB. DIEKTPUYECTBO
BBIIEJISUIOCH, CJIOBOM, U3 MaJioK, OJEXAbI, yllled, BOJOC, BCEX
BbIIAIOLMXCA YacTeii Tena.

«[TocrnieiHO OCcTaBUB BEPIIMHY FOpPbI, Mbl CYCTUJIMCh MET-
poB Ha cto. [To Mepe Toro Kak Mbl CIIYCKJIMCh, Halld MaJIKH
3By4Yasiv Bce ciabee, HAKOHell 3BYK CTaJl TaK THX, YTO €0 MOXHO
ObLIO CNBILIATD, TUIUb IPUOAU3UB MAJKH K yXY».

Tax koHuaeTcst paccka3z Cocciopa. B Toit e kHure s
TpoYeJi ONMCAaHME U IPYTUX CJIyYacB MOSIBJICHUS DJIbMOBBIX
OTHEW.

«BblaeneHue 3MEeKTPUYECTBA BBHICTYMAIOWMMU CKaJlaMU
yacTo HabGnromaeTcs, Koraa He0o MOKPLITO HU3KUMHU 06JIaKaMH,
TPOXOASIIIMMHU B HEGObILIOM PACCTOSIHUM Hall BEPILIMHAMH.

«10 utons 1863 r. BaTcoH M eliie HECKOJIBKO TYPUCTOB MO~
Hsnuch B npoxon IOHrdpay (B LBeifuapckux ropax). Yrpo
ObL10 MpekpacHoe, HO, NPUOIMXKAsCh K TIPOXOMY, MYTHUKH MC-
NbITAIM CUIBHBIA BeTep ¢ rpanoMm. Pasaancs crpaluHslit ynap
rpoma, ¥ Bckope BaTcoH ycablinan CBUCTALIMIA 3BYK, UCXOAS-
UM{ U3 MaJiKK; 3BYK TIOXOAWI Ha ILyM 3aKWMalollleil Ipesiky.
[TyTHMKM OCTAHOBWJIMCH U 3aMETHIIM, YTO UX XE3JIbI U TOMOPbI
M3/a10T TaKOil Xe 3BYK; OHU He MepecTaBalu 3By4yaTb U TOTAA,
Koraa GbU1M BOTKHYTHI OHMM KOHLIOM B 3eMiTio. OIMH U3 Npo-
BOIHUWKOB, CHSBIUM IWISIAY, 3aKpUyall, YTO TOJIOBA €ro TOpUT.
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JleicTBUTENbHO, BONOCH €ro ObIM MOIHSITHI, CJIOBHO HadieK-
TpU30BaHHbIE. Bce MCMBITHIBAIX OLLylIEHWE LIEKOTKH Ha JiK.1e
M Apyrux yactsx Tena. Bonocel BarcoHa coseplueHho Bbinps-
muauch. Ha KoHLax nmajiblieB, KOrAa UMY LIEBEJU/IM B BO3AYXE,
CbIILIAJICS DJIEKTPUYECKUI CBHCT».

IInscka GymMa:KHbIX 3aitieB

Ha npyroit meHb, Koraa cTeMHesno, OpaT BHOBb Ha-
yan onbiThl. [1epBLIM I€JIOM «TIpWIETTWI» K MCYKE Ta3ery.
3ateM Monpocuia y MeHs Oymary noluloTHEe Fa3eTHOM —
MHCYYIO — U CTaJl BLIPE3bIBATh K3 HEE CMCLLIHBIE QUTYPKMU:
YeJIOBEYKOB B pa3HbIX 1103aX.

— OtH O6yMaxHble MasLbl Y HAC ceifyac 3aruisiuyT.
IpuHecu-xa 6ynaBok.

CKopo uepe3 HOFy KaXI0ro nasiiia 6bljia TIpOTKHYTa
OynaBka.

— 370, YyTOOB! Masgiibl HE Pa3jICTAIMCh U HE YHOCH-
JIMUCh ra3eTtoil Mpoyb, — OOBSICHUA OpaT, packKjaxbiBas
durypku Ha camosapHoM nonHoce. — IlpeacraBneHue
HauymWHaeTcs!

OH oT/IenIT OT TNEeYKHU Fa3eTy U, JepXa e¢ TOPU30H-
TAJILHO ABYMSI PyKaMHU, NMPUOJU3UI CBEPXY K NMOAHOCY C
dburypkamu.

— Bcranbre! — ckomaHnosan 6par.

WU npencrasere: GUrypKu Mnociaymiaaiuch — BCTanu!
Bceranu v Topyanu BBepX, roka 6part He OTOABUHYJT ra3¢Th
nojajiblUie — TOraa OHU onATh Jieryiu. Ho oH He maBan um
JIOJITO OTABIXaTh: MPUOJIMXKAs M OTAAJISISI ra3eTy, OH 3aCTaB-
JIsi1 asileB TO BCTaBaTh, TO BHOBb JIOXKUTHCH.

— Ecniv Obl 8 He oTstrym ux GyJiaBKaMM, OHU TIOACKO-
YUAU Obl K ra3eTe BIJIOTHYIO M NMPWIKIUIK Obl K Heit. Bor
BUOMIIb, — Opar BbIHY/A OylaBKM M3 HECKOJbLKUX Pury-
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POK, — OHU MPUTSHYJIUCH K ra3eTe COBCEM U YXXe He OTMa-
JAI0T. DTO 3JIEKTPUYECKOE NPUTSIXKEHUE. A Terepb Npoje-
JlaeM OIBIT U C OTTaIKMBaHUEM. [ie HOXHULBI?

3men

S nopman HOXHMLBI, U OpaT, «MpuernuB» rasery K
MeYyKe, CTaJl OTpe3aTh OT €€ Kpasi, CHU3Y BBEPX, JJIMHHYIO
TOHKYiO nojiocKy. He moitnst no camoro Bepxa, OH TaKUM
Xe 00pa3oM Haapesaa BTOPYIO TMOJIOCY, NOTOM TPEThIO U
T.A. lecTyio uiu ceibmyro MoJOCKY OH OTpe3all COBCEM.
[Monyyunack GymaxkHast «6oposa», KOTopasi OllHaKO He Co-
CKOJIb3HYJIa C MEYKH, KaK S OXUAAN, a ocTajach Ha HeM.
ITpunepxuBast BEpXHIOIO YacTb PyKO#, OpaT poBe 1o 1no-
JIOCKaM HECKOJIbKO pa3 LIETKOM U 3aTeM CHsUI BCIO «00po-
Jly» C TIeYKH, iep>Ka ee BBEPXY B BHITSIHYTOI1 BNiepen pyKe.

BmecTo Toro 4yro6sl cCBOOOAHO CBELIMBATHLCS BHU3, TTO-
JIOCKM PacTOMNbIPUIUCH KOJIOKOJIOM, 3aMETHO OTTaJIKUBA-
SIChb OJIHA OT IPYTOH.

— OHHU OTTaJIKMBAIOTCS TTIOTOMY, — OOBSICHWI Opat, —
4YTO BCE OAMHAKOBO HasjleKTpu3oBaHbl. K Beuiam xe,
COBCEM HE HadJIEKTPU30BAHHBIM, OHMU TIPUTATUBAIOTCS,
3acyHb pyKy CHU3Y BHYTPb KOJIOKOJIa — TOJIOCKU TPUTSI-
HYTCS K HEH.

S npucen 1 BBEJ PyKy B MPOCTPAHCTBO MeXAy MOJOC-
KaMu, T.e. s XOTeJl BBECTH Tyla PyKy, HO HE MOT cIe/aTh
3TOro, MOTOMY YTO OyMaXXHbI€ JIEHTbl OOBUJIUCH BOKPYT
PYKH, KaK 3MEH.

BoJsocs! apiooM

— Te6s aTu 3Meu He nyralT? — Cripocu Gpar.
— 3ayem? BymaxHble.
— A MHe crpauiHo. [TocMoTpH, Kak cTpaliHo.
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Bpat nonHs1 ra3eTHbli JIMCT Hal CBOEM IOJIOBOM, U s
YBUJIEJI, KaK BOJIOCHI €ro OYKBaJIbHO CTOSIIM bIOOM.

— 910 onbiT? CKaXW: 3TO TOXE OMbIT?

— ToT camblit OMNbIT, KOTOPBIN MBI ceityac aejlajid, Ho
Ha apyroit naj. [aseta HasneKTpU30Baia MOU BOJIOCHI, U
OHM, TIPUTSITUBAsAChH K HEH, B TO X€ BpeMs APYT OT Apyra
OTTAJIKMBAIOTCS, KaK MOJIOCKM Hallei GyMaxKHOi «60po-
Ibl». Bo3bMU 3epKasio, u 51 MoKaxy Tebe, KaKk TBOU CO0-
CTBEHHbIE BOJIOCHI BCTAHYT TAKUM K€ MAHEPOM.

— He 60nbHO?

— Huckonbko. — B camoM zenie, s1 HE NTOYYBCTBOBAJ
HU MaJieruiei 60iu, Aaxe LWEKOTKH, a SICHO BUIEN B 3€p-
Kajie, KaK BOJIOCbI MOM TOJ Ta3eTHBbIM JIHCTOM TOPYKOM
CTOSIJIA BBEPX.

MaJneHbKast MOJTHUS

B cnenylomnit Beyep OpaT Hayas OMbITHI C OYEHb
CTpaHHbBIX MPUTOTOBJIcHNI. B3sin Tpu cTakaHa, morpes ux
BO3JIe NIEYKH, 3aTeM MOCTABUJI Ha CTOJ U HaKpbL1 CBEPXY
CaMOBapHbBIM NMOAHOCOM, KOTOPBIH TOXE CHayaja rorpes
HEMHOTO Yy TEeYKH.

— Yro at0 Oyner? — nioGornbITCTBOBA s1. — Beapb Hano
CTaKaHbl Ha MOJHOC, a He MOAHOC Ha CTaKaHbI!

— Ioronu! Byzner onbIT ¢ ManeHbKONH MOJTHUEH.

Bpat mycTun B ae10 Hauly «3IEKTPUYECKYIO MaLUMHY»,
T.€., TIOTIPOCTY TOBOpS, CTAJ1 pacTHpaTh Ha IevKe rasery.
HarepeB, OH CJIOXWJI ra3eTHBIH JIMCT BABOE M CHOBA HayaJj
pactupath. 3aTeM, OTJIENUB €r0 OT MEeYKU, IPOBOPHO TO-
JIOXWJT Ha MOAHOC.

— ITorporaii-ka nogHoc, He OYEHb XOJI0AEH?

He nonospesas moasoxa, s GecreyHO MPOTSHYN K
MOJHOCY PYKY — M OTJIEPHYJ Ha3al: YTO-TO LUEJKHYNIO U
60JIbHO KONBbHYNIO MHe nasieu. bpat paccmestics.
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— Hy, xakoBo? TeOst ynapusia MoiHus. A TpECK Clibl-
wan? 3to Beab ObLT MAJIEHBKUI IPOM.

— S1 yyBCTBOBAJ CWILHBIH YKOI, HO HUKAKOi MOAHUYT
HE BHJIEJ.

— YBUAMIND €€ €Cit4ac, KOFAd [TOBTOPUM OTILIT B TEM-
HOTE.

— Ho g e cofaceH Oauibliie TPOraTh ROLHOCE, — pe-
IEUTENbHO 3aABIT 5.

— DTOro u He Haxo. MoXetib H3IRIEKAaTh MCKPbl XOTA
OBl IBEPHBIM KJIIOYOM WY YaiTHOI JIOXKKO#. HEYETO He Mo~
YYBCTBYCHIb, 2 MEKPBI OyIyT Takue xe pAuHHbie. FlepBble
KUCKPHI, BIPOYEM, St U3BIEKY CaM, [10Ka TBOK FRa3a npu-
BBIKHYT K TEMHOTE.

bpar 3aracun ceert. )

— Teneps monuanue ¥ BHMMaHue! CMOTpHU B 00a, —
paszajicsi B TEMHOTE €ro roJjoc.

Tpeck — ¥ OIHOBpEeMEHHO sipKasi 0OeJIoBaTO-CHUHSISI
KMCKpa B IIOJICHMYKH JAMHOIO THPOCKOYHIA MEXIY KpaeM
FIOHOCA U KJHOYOM., '

— Bugen monnuo? Chpitiiali rpoM? — CIIpOCHA MCHS
crapitii Opar.

— Ho onu 6sutn ogHoBpeMeHHOo. Hacrodmmui rpoM
BCEIAa MO3Xe MOJHUWH.

— Ot10 nmpasaa. Mbt CJILIIMM I'POM BCETNA ITOIKE, YEM
BUIVM MOnEUIO. F Bce-TakM OHU IPOHCXOISAT B ORHO Bpe-
MsE, KaK TPECK M HCKDa B HAHIEM OTILTE.

— [touemy Xe rpoM CRbIUEH NO3XKE?

— Buauiub 14, MONMHUSA — 3TO CBET; & Iy4H CBeTa Ge-
TYT TaK OBICTPO, YTO Yepe3 3eMHBIC paCCTOSHMSA IIPOHOCHT-
Cs1 TIOYTU MIHOBEHHO. I[poM — 3T0 B3phIB, @ 3BYK pacHpo-
CTpaHSIETCS B BO3/YXE He TaK OBICTPO; OH 3aMETHO OTCTaeT
OT Jlyyeit CBETa U JOXOIUT N0 Hac ino3xe ux. OTToro Mol U
BUIUM MOJIHUIO PaHbHIe, YEM CJILHHHM FOPOXIEHHbIH €10
rpoM.
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DBpar nepenan MHe K104 W, CHAB Ta3eTy, NPelToXWI
U3BJIeYb «MOJIHUIO» U3 NTOAHOCA.

— bBes rasersi pasBe OyzeT mckpa?

— [TonpoOyii.

He ycnien s JOHECTH KJIIOY JO Kpas II0IHOCa, Kak yBH-
JIeJ1 UCKDY, PKYIO, HIMPOKYIO.

BropuuHO HOAOXUJ 6paT ra3eTy Ha IIOIHOC, U 51 CHOBA
U3BAEK UCKPY, Ha 3TOT pa3 yxe Mociabee.

Hecatku pa3 kiaaa OH Ha IGAHOC ¥ NIOAHUMAN C Nioi-
HOCa rasery (He HaTUpas ¢ BHOBb Ha HEYKE), ¥ BCAKHH
pa3s g U3BJEKAN UCKDY, Bce Ooiee K Bonee caabyio.

— Hckpol Lminuch Gl foJbile, €Cau Ol A 6pan rasery
He NPSIMO PyKaM, & 3a HICAKOBLIC HUTU UAU JICHTOUKU.
Toraa y Hac noAy4Yusicd Gbl HACTOSILMM DU3HICCKUI TPU-
60p — <«anextpodop». Korga OGyaeurs yuuTh QU3UKY, Thl
MOHMEUIb, YTO CeiYac 31eCh Y Hac NPOUCXOINNAO.

— DTO caMblii UNTEPECHBIM ONbIT!

— Kak ang xoro. MHe 6oJblile MpaBUTCA TOT, KOTO-
phIii 5 ceityac nmokaxy tede. Tam, B SILLMKE CTONA, JIEXKUT
anexTpuyeckas samnoudka*. Ilpunecn!

— HcnopueHHas, He roput. Bojiocok pa3opBaH.

— Ham u Taxas xopoma. Beumo 651 meAo crTekio.
ImasHoe, yTo0s! BHYTPH HE HPOHMK BO3MyX. Beab asekr-
PHYOCTKIC JIAMITOYKH TIYCThIC, U3 HHX BRIKAYAH TIOYTH BECH
BO31YX.

— B 1aMnio¥Kax ©OBCeM HET Bo3ayxa?

— Ha. Tu1 He 31an?

— Kax xe Tofia MOXET ropeTh B HHX H1TH? be3 Bo3ay-
Xa HKYTO HE FOPHT.

— He ropurt, Ho MoXeT HakaafTbCA. B AamTiouke me-
TAANYECKas HAH yIORbHAS HUTb HE FOPHT, a HaKaisieTCs.

* YptaTenb MOXET YCTAHOBATDb W3 CKa3aHHOTO, YTO BECh pac-
CKas — He¢ aBTOOHOTpadUYeCK#Hil: XOTHA aBTOP Oulyl peBerkoM,
3JIEKTPUYECKHUX JIAMITOYEK CUiC HE DBIAO B 0BUX0AE.
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st TOro ¥ BHIKAYMBAIOT U3 JIAMIIOYKU BO3JyX, UTOOBI HE
MOIJIO OBITH FTOpEeHMUS1, a ObLI0 Obl OHO HAKaJIMBaHHUE.

— A ecau GbI HUTB ropea, 4yTo Toraa?

— Ona neperopesia 66l B TIEPBYIO XK€ CEKYHY, U JlaM-
na Gosibliie He roguiack 6bl. [ToHMMaewb Teneps, 3aueM
HY>XHO, YTOOBI JTAMITOYKU Oblu 6€3 Bo3ayxa?

— MHe HemnoHsITHa OJIHA Belllb, — CKa3aJ 51: — 3a4eM
BBIKAYMBaTh BO3AYX M3 JIAMIIOUYKHU, €CJIM XOTAT, YTOOBI BO-
JIOCOK He cropeni? Beab MOXHO TOJIbKO 3aME@HUTb BO3yX
TaKUM ra3oM, KOTOPbIii He MoAIepXuBaeT ropeHus. S yu-
TaJl, 4YTO B a30Te, HArIpUMep, TOpeHe HEBO3MOXHO.

— Tbl coBepiuieHHO npaB. Tak ¥ AeaoT NpU U3TOTOB-
JICHUM HEKOTOPBIX COPTOB JlaMnouek. Tbl BUIE, Hanpu-
Mep, BLICTABJIEHHbIE B Mara3uHax OueHb IPKUE «I10J1yBaT-
THBIE» JJaMITOYK1? BOT 3TH He mycThie, a HaNOJIHEHbI a30-
TOM WJIM JPYTMIM Ta3oM, He TONAEPXKMBAIOIIUM TOpEHUS.
MIX Tak ¥ Ha3bIBAIOT: «Ira30MoJiHbIe». C TaKOIO JJAMIOYKOIO
OTIBIT HE yaaJcs Obl...

OnbIT ¢ JIAMNOYKOIA

Bpat — Bce eliie B MOJyTbMe€ — HaroJOBUHY OTAEIUI
ra3eTy OT NMeykd U MOAHEC JIAaMIOYKY LIOKOJIEM K Gymare.
Jlerkuit Tpeck, ucKpa — ¥ Ha MTHOBEHME BCS JlaMIOYyKa
HAaTlOJIHMUIACh HEXXHBIM 3€JIEHOBAThIM CUSIHUEM.

- — Bor Moit 1106uMBbI# OMBIT, — cKa3aj Opat, npubJiu-
Xasl JJaMIO4YKY K pa3HbIM MeCTaM HadJIeKTPU30BaHHOM
ras3eThl ¥ NMpoaoJIXKasl U3BJeKaTb UCKPBI CO CBEYEHUEM. —
MOXHQ TOT XX€ ONBIT NPOJEJaTh U C UCKPOH OT MOJHOCA:
CBEUEHHUeE OYIET ellle sipye.

OH NoJI0XUJT ra3eTy Ha MOAHOC, U AEHUCTBUTENIBHO —
JIaMII04yKa 3acBEeTWIach TeTNepb OT UCKphI enle spye. Ho
KOT/1a OH M3BJIEKaJ JIAMIIO# UCKPBI U3 HETTIOKPBITOTO MO/~
HOCa, 3eJIEHOTO CBEUEeHHUsI HE 3aMeY4asiocCh.
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— Korna-Hubynp Tebe CTaHyT MOHSITHBI 3TH UHTEPEC-
Hble siBJieHUs. Tbl y3Haeuwb TakKXe, KakKoe INMpUMeHEeHUE
HaxoAsT OoHU cebe B nmpousBoacTse.. Korna u3rotosnsior
Ha 3aBOJie MYCTOTHbIE 3JEKTPOJIAMIIOYKHU, TO O TOAHOCTH
MX CYIST IO L[BETY TaKOro cBeyeHus. JJaMnouky Hatupa-
10T CHapy>Xu, ¥ €CJIM OHa IPU 3TOM HE CBETUTCS WIM JaeT
TOJIbKO OT/I€JIbHBIE BCIBILLKH 3€JIEHOTO LIBETa, TO 3TO IPU-
3HaK, 4TO JIaMIIOYKa XOpOLIO OTKayaHa, T.e. BO3yX BbIKa-
YaH B JOCTaTOYHON Mepe. XyXke U3roTOB/IeHa JIaMIoyKa,
eCIM TP HATUPAHUM OHA CBETUTCS BCS 3€JIeHOBATO-CH-
HUM cBeToM. U coBceM He rogurtcst 1aMIoyka, ecjii CBeT
PO30BbIN, SIPKO-KpacHbIi Uan Oesiblid: 3TO Opak; Takylo
JJaMINOYKY B MpOAaxy He MYCKalT — B HEil CIULLIKOM
MHoro Bo3nyxa. Ho 6ynem npononxars oneitsl. S npunac
YTOJIbHYIO JIAMIIOYKY; MUHTEPECHO U B Hee MYCTUTh TaKylo
uckpy. Yto 6yner?

OH noaHec LOKOJIb YrOJIbHOM JIaMMOYKHU K TIOZHOCY.
IIpockounna uckpa, CBEpKHYyJa B JJaMITOYKE 3€JIeHOBaTast
Benbliika. M1 oqHOBpeMEHHO MochbIlIalics TOHKUI, ellBa
YJIOBUMBIA 3BOH, CJIOBHO OT HEXHOTO CTEKJITHHOTO KOJIO-
KOJIbYMKA.

— Yr0 32 3BOH? — CNpOCU 1.

— Ara, ycnbiman! 9To IpoXUT r’MOKui yrojibHblii BO-
JIOCOK B JIaMIOUKe U ynapsietcs 0 cteHKu. Ceifyac nokaxy
Te6e Mpu CBeTe, KaK OH TpsiceTCs.

BriBepHYB U3 nMaTpoHa 3KOHOMUYECKYIO JIAMIIOYKY U
3aMEHMB €€ YroJibHOM, Opar Jaj CBEeT ¥ MOJHEC K JiaMIie
Ha3JIEeKTPU30BaHHYI0 razetry. OH He aouleil enie 10 JiaM-
Tbl, KaK packajeHHbI BOJIOCOK B CTEKJISIHHOI rpyiie 6ec-
NOKO¥HO 3atpenertan. [Ipubnuxas u ynanss rasery, opat
MOAACPXXUBAJI 3TO IPOXKAHUE.

— C 3KOHOMUYECKOM JIaMITOYKOii TMpojesiaTh TaKOro
OTbITa HEJb3sl, TOTOMY YTO HUTU B HEW He CBOOOMHBI, a
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HaTAHYTHI. Teneps elie OfbIT: ¢ BOASHOI cTpyeii. Ero npo-
Jiej1aeM B KyXHeE, ¥ BOZONPOBOAHOrO KpaHa. Iasera nycrb
OCTaeTCs Ha fleuxe.

OnsIT ¢ BOASHO#H CTpYeii

MBI NyCTWIN K3 KpaHa TOHKYIO BOIHYIO CTPYHKY, IyJi-
KO YAapsIBILIYIO O JHO PAaKOBUHBI.

— Ceityac 51 3acTaB/IIO 3Ty CTPYIO, HE MpPUKacasiCh K
Heil, Teyb nHaue. Kyna xouelib, YTOObl OHA OTKJIOHUJIACH:
BIPaBo, BJIEBO, Briepea?

— BneBo, — oTBeTU 1.

— Xopouo! He noBopauuBa#i KpaHa, 51 TIpUHECY Ta-
3ETYy.

BpaT siBusIcA ¢ ra3eToit, crapasich AepXXarh €€ B BbITA-
HYTBIX pyKaX TIOAaJibllie OT TYJIOBUINA, YTOOBI OHA MEHb-
e Tepsiia asiekTpuyectBa. OH NMPUOGIU3NI Ta3eTy K CTpye
C JIEBO#1 CTOPOHBI, N A SICHO YBHJEN, KaK BOASTHAas HUTh
HM30THYyJach BaeBo. TlepeHecs rasery no Apyryio CTOpOHY,
Opar 3acTaBwI CTPYIO OTKIOHUTLECS Bripaso. Hakonen oH
TIPUTSIHYJ €€ BIIepe]] TAK JaeKO, YTO BOAA MOJMIAch depe3
Kpail paKOBUHHBI.

Puc. 98. Bonsmas cTpys OTKJIOHSiETCA Npu
TIPUONIKEHUH HARIEKTPU30BAaHHOTO Ipebys
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— Buauimb, KaK CUIBHO CKa3hIBAETCSl 3[eCh MpUTS-
FHBAlollee ACHCTBHE ICKTPUYECTBA? DTOT OMBIT, MEXLY
MPOYMM, JIETKO TPOJe/aTh U O€3 MEYKU WU THIUTHI, eclii
B3SiTb BMECTO Ha3JIEKTPU30BaHHOM TIa3eTbl 300HMTOBBIN
rpeGeHb, BOT Takoi. — bpaT BbIHYJ rpeGeHb M3 60KOBO-
FO KapMaHa ¥ MPOBeJt UM MO CBOUM TYCTbIM BOJIOCaM. —
TakuM 00pa3oM s ero 3J1IeKTPU3YIO.

— Ho Benb TBOU BONOCH He 3ACKTpHYecKue?

— Koneyno! O0bIKHOBEHHbIE BOJIOCHE, KaK y Tebs 1 Yy
BcAkoro. Ho, eciim TepeTh Kay4yk O BOJIOCHI, OH 3JIEKTPU-
3yeTcsi, KaK ras3eTa OT BOJIOC IUIaTsHOM LeTku. [nanu!

IfoxHeceHHbIIt K cTpye FpeGeHb 3aMETHO OTKJIOHHIT €€
B CTODPOHY.

HasnreKTpu3oBaHHbIE JTIOIH

W3BecTHBII  JICHUHTPAACKUI  MHXECHEP-2JIEKTPUK
W.B. MangenbuitaM pacckasan MHe [IpO CASAYIOLIMIA 3a-
GaBHLI U IOYYUTENBHBIM ClIyYail U3 CBOEH HPAKTUKU.

Korna oH Obiy ellie MOJIOABIM MHXEHEPOM M CJIYXKIJ
B 3JICKTPHUYECKOM O0O0lleCTBe, cHabxaBineM JleHWHTIpaj
(rorga eme IetepOypr)' Tokom, eMy BaHo ObLIO CIyX-
60ii HeoObIYHOE MopyyeHKe. ONHU U3 aDOHEHTOB 3asIBUII,
YTO B KBAapTHPE NPOUCXOLUT CTpaHHas BEHIb. U3 NpeaMe-
TOB KOMHaTHONW 00CTaHOBKHM ,BRICKZKMBAIOT MCKpPH. Hano
GbITIO MPOBEPUTH UCIIPABHOCTD MPOBOAKHU, TAK KaK VICKpBI
TIPHIIKCHIBATIMCD YTEUYKE DJIEKTPUYECTRA.

FlpuGniB Ha MecTO, MHXeHEp ObUT IPUIJIALLIEH B KaOu-
HET — RPOCTOPHYIO, XOPOLLIO OOCTABIEHHYIO KOMHATY, YC-
TJIAaHHYIO LUEJIKOBBIM KOBPOM, — M BCKODE yOeausics, YTo
3asBjieHUe abOHEHTa COBEPLUEHHO INpasiibHO. CTOWIO
NpUOIU3UTE Naiell, HanpuUMep, K 6atapee BonsHOro OTOT-

I Ceityac — Cankr-IletepGypr:
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JIeHUs, YTOObl TTOYYBCTBOBATb JIETKUI YKOJ U YCJ/IBILIATD
XapaKTEepHbIl TPECK, KOTOPBI COMpPOBOXAAET JIEKTPHU-
YeCKHUEe UCKPBI.

— IToBepure nu, — XanoBajicsd abOHEHT, — ObIBAIOT
JHU, KOTAa s He MOTY BbIABHUHYTbH SlUMKA MUCbMEHHOTO
crosia 6e3 uckpbl. bepych 3a pydKy fLMKa, a OHa Harpax-
JaeT MEHS UCKpoii!

WHXeHep MONMpPOCHUSI MPUHECTU CTPEMSHKY, YTOOBI
OCMOTPETh MAaCCHUBHYIO JIIOCTPY, CBUCABILIYIO C TMOTOJKA.
Ho enBa oH npOTAHYN K Hell pyKy, Kak B NMaJibLbI yiapuia
HCKpa.

Bcero ynuButenbHee ObIIO TO, YTO, KaK BCKOpE BhI-
SICHWIOCH C MOJIHOM OYEBMAHOCTBIO, TOPOACKOM TOK ObLI
B 3THUX ABJICHUSX HeroBrHeH. Korna nHXXeHep OTKII0YUI
KBapTUpPy OT CEeTH, W, CJIelOBaTejibHO, JIMLIUI KaOWHET
TOKa, UCKPBI MPOAOJIXKAIHU MOABJASITLCS TaK XK€ UCMPABHO,
Kak ¥ npexne. [eno craHOBUJIOCH COBCEM 3aragoyHbIM:
TOKAa HET, @ UICKP CKOJIbKO YTOJIHO.

IIpaBna, o cnoBaM aboHeHTa, UCKPBI HE Bceraa Oblin
OIMHAKOBO OOMJILHBI M CHJIbHBI. BeIBanu AHU, gaxe psia
JIIHei, Korja OHU repecTaBaiu BbickakuBaTb. Ho 3atem
BHOBb TOSIBJISUTMCH C MPEXHE0, MOpOoIo Jaxe ¢ OOJbLICIO
CUJIOIO.

B yeM xe neno? AcHo, 4TO 371eKTpUUYECKU I TOK 310ECh
He NPy YeM, pa3s siBJicHHE MpOoA0JIKaeTCsl, HECMOTpS Ha OT-
KJIIOYEHHE TIPOBOAKM OT FOPOJACKO# CETH.

.Pasragka okaszanach KpaiHe MpOCTOI, HCTOYHHU-
KOM 3JIeKTpUYecTBa ObIIM caMMu OOMTaTeU KBAPTHUDHI.
Bu#HOBHMKOM BCero rnepenoyioxa SsBUjCs UeJKOBbI KO-
Bep, MOKPLIBaBILIUHI MOJ KOMHATHI. X0 110 HEMY, JIIOAU
3JIEKTPU30BAIUCh OT TPEHHUS TMOJOLUB O LlIeJK KOBpa.'
OHU-TO U ObIIM HOCHUTEJSIMU BJIEKTPUUECKHUX 3apSa0B.
He Beuiy B KOMHaTe, a caMH JIIOAW ObIIM Ha3JICKTPU-
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30BaHbl, UCKPBI BbUIETANU U3 PYK Ha3JE€KTPU3OBAHHBIX
mojeii. ToyHee rosopsi, UCKPbl MPOCKAKUBAIU MEX-
Ay JIOABMU M 3a3eMJIECHHBIMU TpeameTamu. [eno npo-
UCXOAWJIO B 3UMHIOIO TTOPY; MOPO3bl CTOSJIM CWIBHBIE,
BO34YyX OblJ1 CyX, — a 3TO, MBI 3Haem, Kak pa3 Giaro-
NMPUATHBIE YCJIOBUS JJis1 BJIEKTpU3aLUUU: BO3HUKAIOLIUE
9JIEKTPUUYECKUE 3apsaabl JOJITO AepXKaTcs Ha NpeaMeTax,
OTAEJEHHBIX OT 3€MJIK HENpPOBOAHUKOM (LIEJTKOBbIM
KOBPOM).

Haule teno, B cymiHocTyt roBops, dJEKTPU3YETCH BO
BCSIKYIO MOTroAay U Mpy BCSIKOW OOCTAHOBKE OT KaXIoro
Balllero JBUXXEHUSI, €CJIM OHO COMPOBOXAAETCH TPEHUEM.
Ho Bo3HUKaOLIMI 2JIEKTPUYECKU I 3apsi B OOJIBLIMHCTBE
cly4yaeB TOTYAC XK€ YXOOUT B 3€MJIIO U HUYEM HE MpPOSIB-
JisieT ceOs: MBI He MOXeM ero 3ameTuTh. M rosibko Toraa,
KOTJa TeJio Ballle «M30JIMPOBAHO», T.€. OTAEJIEHO OT 3eMJIU
HETIPOBOJHUKOM 3JIeKTpHUYeCcTBa (LUIEJIK — HETPOBOAHHUK),
3apsij ocTaeTcs B Tejie U 00HApY>XXUBaEeT CBOE NMPUCYTCTBUE
HCKpPaMH.

B HeMeLKOM Hay4yHOM XXypHaJie sl Tpo4esl BOCTIOMHU-
HaHUSA APYroro OYeBUALA O COBEPLUICHHO MOMOOHBIX Xe
SIBJICHUSIX:

«Jleno npoucxoauno B Helo-Mopke B 1872 . CTosinu cuib-
Hble cyxue Mopo3bl. M BOT foctaTouHo ObUIO caenath Mo KOBpY
HECKOJIBKO CKOJb3SILIMX LIaroB, YTOObI HAa3JIeKTPU30BaTh CBOE
teno. [1py foTparuBaHuM A0 MPEAMETOB WK 10 IPYTHUX JIIOAEH C
TPECKOM BbUIETATH UCKPBL. OCOOEHHO HEMPUITHOE OLLYLIEHHE
UCTIBITBIBAJI JIIOH, KOTJAa Ha3JIEKTPU30BaHHbII1 YeI0BeK NpH-
6amxan najey K ux Hocy. SIpkue v JUIMHHbIE HCKPBI BBICKAKH-
BaJIM NTPY HeYasiHHOM NMpUOJIMXEHUH PYKU K baTtapee BOJSIHOTO
oToruieHus. B To Bpems Bcioay NpUMEHsUIOCH ellie ra3oBoe Oc-
BETJIEHUE, U B 3TY NMAMSATHYIO 3UMY MBI HEPEIKO 3aXKUTa/IU TU1a-
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M$1 TIPOCTBIM TIpUOJMKEHHEM TMablia K OTKPLITOMY I'a30BOMY
POXKY, C/Ie/1aB MpeABapUTEe/IbHO HECKOJIBKO 1LIAPKAIOLLMX 1AroB
10 KOBpY».

bBe3 coMHeHHUs1, Takoro poja 1aJOCTH BJEKTPUYECT-
Ba HabJI0faMCh M paHblle, B 3MOXY, Korga NnpaBUJIbHO-
ro OOBSICHEHHUS 3TUX SIBJICHUI HUKTO AaTh He MOL Jlerko
NpencTaBUTh cebe, CKOJbKO CYeBEPHBIX O0aceH MOJIKHBI
GbUIM MOPOXIATh TOTAA MOAOGHBIE AIEKTpHUEcKye Mpo-
KCLLECTBUS.
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Psizanb, Mepsomarickui np-T, A. 70, kopn. 1, TL «Buktopus Maasa»,

T. (4912) 95-72-11

‘Camapa, yA. Anibenko, a. 30, TL «KocmonopTs, T. 8-908-374-19-60

CankT-Metepbypr, Mpaxaanckua np-T, A. 41, TL «Akasemuueckui»,

T. (812) 380-17-84
Cankr-MeTepbypr, yA. YepHbiwesckas, A. 11/57, 1. (812) 273-44-13
Cankr-Metepbypr, Avrosckuit np-T, A. 185, 1. (812) 766-22-88
Teeps, yA. CoBeTckas, a. 7, T. (4822) 34-53-11
ToAbaTTH, YA. AeHuHrpaackas, A. 55, T. (8482) 28-37-68
TyAa, yA. Tepsomarickas, A. 12, 7. (4872) 31-09-22
Tyaa, np-T AeHuHa, a. 18, T. (4872) 36-29-22
TiomeHs, yA. M.lopbkoro, A. 44, cTp. 4, TPU «l'yasun», T. (3452) 79-05-13
Yda, np. OkTa6ps, A.26-40, TPLI «CeMbsi», T. (3472)293-62-88
Yebokcapsl, TLI «Mera Moaas, YA, KaAunuHa, A. 1053, T. (8352) 28-12-59
Yepenoseu, Cosetckuit np-T, A. 88a, T. (8202) 53-61-22
ApocaaBab, yA. CBoboasl, a. 12, 1. (4852) 72-86-61

LLinpokui acCOPTUMEHT IAEKTPOHHBIX M AYAVOKHMUI
WI ACT Bul MmoxeTe HaATh Ha caiATe www.elkniga.ru

3akasbiBaiTe KHUMM NOYTON B AloGOM yroake Poccumn
123022, Mocksa, a/s 71 «KHuru — noutoi»
MAM Ha caiTe: shop.avanta.ru .

Kypbepckas aocraska no Mockse 1 6Anxariwemy MoAMOCKOBbIO:
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. «KaxoBckasi», YoHrapckui 6-p, a. 18, T. (499) 619-90-89
. «KonomeHckass, yA. CyaoctpouteasHas, a. 1, crp. 1, 7. (499) 616-20-48
. «Masikosckas», yA. 1-an Teepckas-fAmckas, a. 8, 1. (495) 251-97-16
. «MeHaeAreeBckas», yA. HoBocaoGoackas, A. 26, 1. (495) 251-02-96
. «Hosbie Yepemywkus, TLE «Hepemyuxms, ya. FlpodcolosHas, a. 56,
4 37ax, nas. 4a-09, 1. (495) 739-63-52
. «Mapk KyAbTypbi», 3y6osckui 6-p, a. 17, c1p. 1, 1. (499) 246-99-76
. «[leposo», yA. 2-1 BAaaumupckas, a. 52, 7. (495) 306-18-97
. «[peobpaxeHckas naowaabs, yA. boAbwas Yepxusosckas, A. 2, k. 1,
*r(.: 499) 1 _?:(—43-11 ,
. «COKOA», «Metpomapker», AeHWHrpaackui np-T, a. 76, k. 1, 3 artax,
T. (495). 781-40-7 P P
«Tumupsseackas», AMuTposckoe w., A. 15/, 7. (495) 977-74-44
. «YHuBEpCUTET», MUUYPUHCKHA Np-T, A. 8, CTp. 29, T. (499) 783-40-00
. «LiapuubiHo», YA, AyraHckas, a. 7, K. 1, T. (495) 322-28-22
. «lykuHckas», TPK «lllykas, ya. lLlykuHckas, BA. 42, T. (495) 229-97-40
. «SlceHeBos, yA. Maycrosckoro, A. 5, kopn. 1, T. (495) 423-27-00
.0., r. 3eaenorpaa, T «Mprnanym», KpiokoBckas naoutaas, a. 1

€rmoHax:
. BAaaumup, yA. Asopanckas, A. 10, T. (4922) 42-06-59
Ekatepunbypr, TPK «[apk Xaycs, yA. CyAumoBa, a. 50, 7. (343) 216-55-02
KaaunuHrpaa, ya. Kapaa Mapkea, a. 18, 7. (4012) 71-85-64
. Kpachoaap, TLI «KpacHas naowaabs, yA. AsepxuHckoro, A, 100,
T. (861) 210-41-6
KpacHosipck, np-T Mupa, a. 91, 1. (3912) 23-17-65
. Hosocubupck, TLL «Meras, yA. BatytuHa, a. 107, 7. (383) 230-12-91
. Men3a, %f\ Mocxkosekas, A. 83, TU «[Taccaxs, T. (8412) 20-80-35
. Mepmb, TL «7 natHuus, yA. Pesoaoumn, . 60/1, T. (342) 233-40-49
. PoctoB-Ha-Aony, TLI «Mera», HoBouepkacckoe w., A. 33, 7. (863) 265-83-34
. Psizanb, Mepeomadckui np-T, A. 70, xopn. 1, TU «Buktopus Maasas,
7. (4912) 95-72-11
. Cankt-letepbypr, Aurosckuit np-7, A. 185, 7. (812) 766-22-88
. Camapa, TLI «Kocmonopt», yA. Avibenko, a. 30, T. 8(908) 374-19-60
. TOABATTH, YA. AeHuHFpaAckas, A. 55, 1. (8482) 28-37-68
. TyAa, yA. TlepBomaiickas, A. 12, 1. (4872) 31-09-22
. Yba, np. OkTa6ps, A.26-40, TPLL «Cembas, T. (3472)293-62-88
. Yebokcapbl, TL «Mera Moaa», yA. KaaunuHa, A, 105a, 7. (8352) 28-12-59
. Yepenoseu, CoseTckni np-7, A, 88a, 1. (8202) 53-61-22
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Ul ACT Bai MoxeTe HaiTh Ha caite www.elkniga.ru

3akasviBaiiTe KHUrM noutoi B Alo6om yroake Poccumn

123022, Mocksa, a/a 71 «Knuru — noutoi» nuau Ha caite: shop.avanta.ru

Kypbepckas aoctaBka no Mockee u 6Anxaniwemy Moamockosbio:
TenN/dakc: +7(495)259-60-44, 259-41-71
Mpuobpetafite 8 MHTepHeTe Ha caiATe: www.ozon.ry
M3aateabckas -rpynna ACT www.ast.ru
129085, Mocksa, 3se3anbit 6yAbBap, A. 21, 7-A 3Tax
Wudopmaums no ontosbiM 3akynkam: (495) 615-01-01, chakc 615-51-10
E-mail: zakaz@ast.ru



YUTATEIHA -
NMUCATENAM

WsparenscrBo ACT M nHcaTesd pOCCUHCKOro IIEH-uenTpa
OTKPBIBAIOT 01aroTBOpUTENbHYIO [IporpaMmy nomomuu
ucaTeNAM, HaXoJALUMMCA B TAXKEIOM, a ITog4ac
U 6eICTEEHHOM IOJIOXKEHUH.

Cpeay HMX aBTOPHI M3BECTHBIX CTUXOB, IIbEC, IIPO3BI ~ IIMCATENH —
y4yacTHHUKM Bestnkoit OTeyecTBeHHONH BOMHBI, JIIOAU, BEDKUBIINE
B JIarepsix yHHYTOXXe€HUs, HYXKAAIOIHeCs B Ie4eHUH.

MM OYEHD HY)KHA
BANIA IIOMOIIL!

Bbi MOET2 NOMOYDb HYXXAAIOWMUMCH NUCITENAM,
nepe4YucAns CBO# B3HOC HA CYET NPorpamMmbi:
BnarorsopuTentHbilt houp «Tenno cepaeu»

WHH 7701359136 KNMN770101001
P/c: 40703810000000001562
Bank nonyuarens: OAO «TpaHcKpeautbank»

BUK: 044525562
K/c: 30101810600000000562
Ha3sHayenue nnarexa: Lienesoe noxepreosanue Ha 61aroTopuTenbHYI0 NPOrpamMmy
«[TomoLLb nucatenam»

Bonee nonpobHyio ukdopmaumio o MporpaMme, a Takke NONHYI0 UHGOpMaUmIo
0 NOCTYNUBLLKX W UCROAB3OBIHHBIX CPEACTBAX Bbl MOXETE Y3HaTh Ha caitTe
http://www.teploserdec.ru
Ynenbl UcnonKoma poccuiicKoro nEH-ueu'rpa
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HA KAMIOM LIATY

«Dyayka Ha KamaoMm wary» A Y. [lepeneMana.
Oaxo u3 nyqumx wiaccuyeckux nocobumi no dusmke.
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