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BBepeHue

BBeaeHue

ECTb KHMIM, Ha4, KOTOPbIMK He BAACTHO Bpems. po-
XOAAT roAbl, AECATUNETUA, @ OHWU OCTAOTCA HEU3MEH-
HO MHTEPECHbIMU U YBAEKATENbHbIMU ANA YATATENA.

K TakMM KHUram, 6e3 COMHEHWNS, MOKHO OTHECTMU
TPYZAbl 3aMeYaTeIbHOro negarora Akoea Micnaoposmya
[MepenbmaHa.

B nanekom 1913 r. Ha NpuMAaBKax KHUXHbIX Marasu-
HOB MOABW/IACb €r0 NepBan KHUra «3aHnMmMaTe/IbHanA
du13MKa». ITO M3aaHMe ObICTPO 3aBOEBANO CepaL,a
yuTaTenemn, B 0COBEHHOCTU MONOAENKM, KOTOpas
Hal/a B HEM OTBETbl HA MHOIMEe MHTepecoBaBLLNE
BOMPOCHI. «3aHMMaTeNbHAA GU3NKA» HEe MPOCTO OT-
IMY4aNacb MHTEPECHbIM CTUAEM U3NOXKEHUA, HO Bblna
HanoaHeHa 60NbWMM KONMYECTBOM NMO3HaBATE/IbHO-
ro matepuana.

Mocne «3aHMMaTenbHOM dm3mKkm» A. L. MepenbmaH
HanWcan Apyrue KHUrM, KOTopble MOKasanu aBTopa

fikoB Ucupgoposuu MNMepenbmaH



NPeKpPacHbIM NOMNYyAAPU3aTOPOM HayKn. Camble 13-
BECTHbIE TPYAbl Y4EHOTO — «3aHMMaTeNbHas apndme-
TMKa», «3aHMMaTENbHAA MEXaHMKa», «3aHMMaTebHasA
reomeTpuaA», «3aHMMaTeIbHaA aCTPOHOMMKAY, «K1MBaA
MaTeMaTnKa», «D13nKa Ha KarkaAoM wary», «DoKychbl

M pas3BAeYeHMA» U AP. DTU KHUTU B CBOEN AOMALLHEN
H6MOAMOTEKE CUYUTAN AOMKHBIM UMETb KaXKAbl TPamMoT-
HbI Ye0BEK.

Arkos MepenbmaH obnanan yaMBUTENbHbIM TalaHTOM:
CaMble C/IO¥KHble 3aKOHOMEPHOCTM OH YMen nepeaatb
yepes NpPocCTble M MOHATHbIE MPUMEPbI, HAUTW NPAKTW-
Yyeckoe npumeHeHne abCTPaKTHbIM MOHATUAM, NPeBpa-
TUTb CYXOM A3bIK HAaYKM B KMBOE, 0BpasHoe M A0CTymM-
HOe NMoBecTBOBAHMWE, OT KOTOPOro MPOCTO HEBO3MOMKHO
otopBaTbca! Mo 06pa3oBaHMIO 1ECOBOL, OH YMEN
BMAETb TO, YTO AOCTYMHO AANEeKO He Kakaomy npodec-
copy: NapazoKcanbHoe, HeobbluHOEe, MHTEPECHOEe A/1F
HernoAroToBAEHHOro YenioBeKa. MickpeHHee yBaeyeHme

BBepgeHume @

npeaMeToM — OAMH (HO He eANMHCTBEHHbIN) CeKpeT
ycnexa kHur Akosa Ncmnpaoposmya. OH ymen yamBuTb
yuTaTens, 3aBaafeTb BHUMaHWEM ayanTopun, 6es co-
MHeHMA, 0ba1azaan nucaTesIbCKMM TaslaHTOM.

MHOrve NoKoseHNs YnTaTesien c MHTEPECOM 3HAaKOMM-
JINCb C yBAEKaTeIbHbIMM Tpyaamu A. U. MepenbmaHa.
CeroaHs Takas BO3MOMHOCTb €CTb Y KaXKA0ro, KTO
[EPHKUT B PyKax 3Ty KHUTY. B COOPHMK, AONOAHEHHbIN
NATOCTPALMAMM U CXEMATUYECKMMM PUCYHKAMMK,
BOLL/IM MaTepuabl U3 pasHbIX KHUT A. . MepenbmaHa,
aBTOPOM W/IM COCTABUTEIEM KOTOPbIX OH 6bl/1. 34ech
Bbl HAMAETe HEMA/IO MHTEPECHbIX OMbITOB M 33434 13
061acTn GU3MKKM, MaTEMATUKM, TEOMETPUM U Apyrue
Hay4Hble pa3BaeYeHus, KOTOPbIMMU MOXKHO 3aHATbCA

B cBO60OAHOE Bpems.

B TekcTe npounsBeneHsl HEO6XO,£I,MMbIe COKpalleHnA
n caenaHbl peaakunoHHbIe MonpaBKNn.



KameHb, 6poLueHHbI

B CTOAYYIO BOAY,
NOpPOXKAAET BOJIHbI,
pacxopgAawmeca
Kpyramu. Kakoii popmbli
Nony4aloTcs BOJIHbI OT
KamHA, 6polieHHOoro

B TEKYLLYIO BOAY PeKu?

Ecam He HalTK cpa3y NPaBMIbHOTO NOAX0AA K STOWM
3a4a4e, TO IETKO 3aMyTaTbCA B PACCYKAEHUAX N NPUIA-
TW K BbIBOALY, YTO B TEKYLLENM BOAE BOMHbI JOMKHbI
BbITAHYTHCA B GOpPMeE He To 3/1MNca, He TO OBana,
NPUTYNNEHHOTO HaBCTPeYy TeyeHuto. Mexay Tem,
BHMMaTENbHO HaboAadA 33 BOAHAMM, PACXOAALLMMMCA
OT OPOLEHHOrO B PEKY KAMHA, Mbl HE 3aMETUM HUWKa-
KOro OTCTYM/IeHMA OT KPyroBoi Gopmbl, Kak Obl BbICTPO
HW BbIIO TeYeHume.

346eCb HET HMYEro HeoXKmnaaHHoro. MNpocToe paccyxae-
HWe NPUBEAET HAC K BbIBOAY, YTO BOJIHLI OT 6poLueHHO-
ro KaMHA O0/1XKHbl 6bITb Kpyrosbie U B CTOFNGVI, U B TE-
kyweii soae. bynem paccmaTpmBaTb ABUMKEHME YaCTUL,
BOJIHYIOLLENCS BOAbI KaK COCTaBHOE U3 ABYX ABUMKEHWNN:

paauanbHo-
ro — OT LeHT-
pa KonebaHwmii
1 NepeHoCHOro,

HanpaB/IeHHOrO

No TEYEHUIO PEKMU.

Teno, yyacTsytollee T
B HECKO/IbKUX [ABUKEHMSAX, aNERr
B KOHEYHOM uTOre nepeme- |-

L@aeTca Tyaa, rae o4yTMaoCh
Obl OHO, ecnin Bbl coBepLLaNo
BCE COCTaBAAIOLIME ABUMKEHNSA
nocneaoBaTeIbHO, OAHO 3a APyrMM. MosTomy Aony-
CTMM CHa4ana, YTo KameHb bpolleH B HENOABUNKHYIO
BOAy. B Takom c/yyae BO/IHbI, KOHEYHO, MOYYaTCs
Kpyrosbie.

MpeactaBum cebe Tenepb, YTO BOAa NepeaBUTaeT-
cs, — 6e3pasnnMYHO, C KaKOW CKOPOCTbIO,
PaBHOMEPHO MM HEPABHOMEPHO,
LWL Obl ABUMKEHME 3TO 6biNI0
nocrynarenbHoe. HTo npo-
N30MAET C KPYroBbIMM BO/-
Hammn? OHM NepeaBUHYTCA
napannenbHbIM nepeme-
LWeHnem, He npetepne-

BaA HMKAKOro MCKaKeHUs
bopMbl, TO eCcTb OCTaHYTCH
KPYroBbIMM.




MexaHuka

Ha Bo3aywiHom wwiape
\. Lap B nokoe He ocTtaHeTcA. MNoka yenosek 836MpaeTCﬂ

Nno necrtHmue, aspocTtat 6yp,eT OMyCKaTbCA. 3aechb npo-

C BO3AYLUHOrO Wapa, NCXoANT TO ‘)"Ke,6‘-ITO Ha6ﬂ}0,£l,au8TCﬂ, Koraa Iébl XO,CI,6MTe no

HEMNOABUIKHO AepXKalLerocs npucTaBLllen K oepery n1erkon 1o04Ke, 4ToObl BblIOPATbCA

B BO3AYXE, CBO6OAHO Ha Cylwly: 104Ka OTCTynaeT noa BalmmMmm Horamm Ha3saa.
TOYHO TaK e M NecTHULLA, OTTa/IKMBaeMada BHM3 HOra-

cBelwunBaeTca NecCTHuua. 6 . 6
Mo Heli Hauan B36MpaTbCﬂ MW B3OMpPakoLLeroca no Hen YenoBeKa, OyAeT YyB/I€KaTb

yenosek. Kyaa npu stom aspocrart K semne.

NoABUHETCA LWap: BBEPX UK
BHU3? Y70 KacaeTcs BeIMUYMHBI MepeMeLleHmsa Wapa, TO OHO

BO CTOJIbKO e pa3 MeHblle NOAHATUA YE/NOBEKA, BO
CKOJIbKO pa3 Mmacca wWapa 6onblle Maccbl YesI0BEKa.

[1pbI}KKK B BOAY

C/IMLLIKOM KOPOTKOM NyTW. Ec/iv, Hanpumep, naoseL,
npbiraeT ¢ BbicoTbl 10 M 1 NOrpy>KaeTca B BOAY Ha
rybuHy 1 m, TO CKOPOCTb, HaKoMieHHasa Ha Nyt 10 m
cBOHOAHOrO NaZEHMA, YHUUTOXKAETCA Ha y4acTKke B 1 M.
OTpuuaTenbHoOe YyCKOpeHWe Npu NOrpy»KeHnn B Bo4y
00NIXKHO b6bITb B 10 pas 6oblie yCKopeHus cBoboaHO
nagatowero Tena. Mostomy npu norpy>KeHuu B Boay

B yuem rnasHasn
NpPUYMHA TOrO, YTO
NpPbI}KKKU B BOAY

¢ 60/1bLIOW BbICOTHI

onacHbl gnA
e NNoBeL, UCNbITbIBAeT AaBNAeHUe CHU3Y, B AAHHOM CAy-
yae BAecATEepo NpeBocxoanilee obbluHOE AaB/eHMUe,
nopoxaaemoe secom. MIHbIMK CNOBaMM, TENO NA0BLA
CTaHoBWUTCA cnoBHO B 10 pa3 Taxenee n smecto 70 Kr
OnacHOCTb NPbIXKKa B BOAY CO 3HAYMTENbHOM BbICO- BeckT 700 Kr. TaKo HEMOMEPHbIN rpy3, AEMCTBYA AaxKe
Tbl COCTOWUT MaBHbIM 06pa3oM B TOM, YTO HAKOMJ/IEeH- KOpOTKOe Bpems (NMoKa ANTCA MOTPYyKeHUe), MOXKeT

HaA Npu nageHnun CKOPOCTb CBOAUTCA K HY/IHO Ha BbI3BaTb B OpraHM3ame cepbe3Hble paCCTpOl\;ICTBa.




3HaeTe nu Bbl $N3MNKY?

OTK/IOHEeHue
n/1aMeHu cBe4uu

1) MepeHocAa B KOMHaTe

C MecCTa Ha MeCTO ropsALLyHo
CBeuy, Mbl 3amMme4Yaem, YTo
naamsa B Hayasie ABUXKEHUSA
OTK/IOHAETCA Ha3ag,.

KyAa OTKNOHUTCA OHO,
ec/In NepeHoCUTb CBeYy

B 3aKpbITOM ¢oHape?

2) Kyaa OoTKNOHUTCA NiamsA
cBeun B poHape, ecnu
PaBHOMEPHO KPYXUTb
doHapb oKosno cebs
BbITAHYTOM PYKOW?

YanHKu B BoAe

Momeluas noxKeukom
B YallKe yas, BblHbTe
ee: YauHKU Ha gHe,
pasbexxasLumecs

K Kpaam, cobepyTca

K cepeauHe. NMouemy?

1) Aymatowpe, 4to
niams cBeyu, nepe-
HOCMMOM B 3aKPbITOM
doHape, BoBce He by-
[OET OTKJOHATHLCA NPy
ABUKeHUN GoHaps,
owmnbatotcs. Mpu-
YMHA OTKNOHEHUS
Brepes B TOM, YTO
naama obnagaet
MeHbLUEel NAOTHOCTbIO, YeM OKPYIKAIOLLIMIA €ro BO3AYX.
OfHa 1 Ta »Ke cuna Teny ¢ MeHblle Mmaccon coobulaet
6ONbLIYIO CKOPOCTb, Yem Teny ¢ bosbliein maccon. Mo-
aTOMy Nnams, ABuUrascb 6bicTpee Bo3ayxa B poHape,
OTK/IOHAETCA Bnepea.

2) Ta ke npuymMHa — MeHbLLIas NA0THOCTb NAaMeHM,
HEeXeNn OKPYKatoLLero Bo3ayxa, — OObACHAET U He-
OXWAaHHOe noBeaeHme NaameHu Npyu KPyroeom Asu-
*KEeHUU GoHapA: OHO OTKIOHAETCA BHYTPb, a He Ha-
PYKY, KaK MOXKHO DObI/10, MOXKanyn, oxmnaats. bonee
NIETKOE, YeM OKPYKatoLLmMIA BO3AyX, NNamsa Npu Kpyro-
BOM [BMXKeHMM GOHapsA BCM/bIBAET B BO34yXe BBEPX,
TO eCTb MO HAMPaB/IEHMIO K OCK BPALLEHMUA.

MpuymHa, 3acTaBAAOLLAA YaUHKU cObUpaTbca

K LLeHTPY AHa YallKu, KpoeTca B TOM, YTO Bpa-
LLLeHUe HUXKHUX CN0EB BOAbI TOPMO3UTCA Tpe-
HUEM 0 AHO YaLKK. [lencTBre LeHTPOobeKHOro
sddeKTa, YAaNAIOLWEro YacTULLbl }KUAKOCTU OT OCK
BPaLLEHWA, OKa3bIBAETCA MO3ITOMY /19 BEPXHUX
C/I0EB 3HaYUTENIbHEE., YEM /19 HUSKHUX. BBEPXY.

K CTEHKaM YallKu NpuanBaeT oT ocu 6onblue
BOAbI, YeM BHM3Y, 1, C/Ie0BaTe/IbHO, BHU3Y ByaeT
CKanaMBaTbeA Y ocu 6oblie BOAbI, YEM BBEPXY.
Jlerko yBuageThb, YTO B UTOre JOMKHO B YaLlKe
MOY4UTHCA BUXPEBOE ABUMKEHME, Harpas/ieHHoe
B BEPXHMX CNOAX OT CEPeAMHbI K Kpasm YallKu,

a B HUXHEM Cloe — OT Kpaes K cepeanHe. Cne-
[0BaTeNbHO, y AHa ByAeT CyLecTBoBaThL TeUeHue,
HanpaB/IeHHOEe K OCK YallKK: OHO-TO M yB/IeKaeT
YaMHKM OT Kpaes YallKu 1 NOAHUMAET 1X 3aTEM
Ha HEKOTOPYHO BbLICOTY MO €€ OCK.




I-I aAe H M e Ten a «TUK-TaKk» KapMaHHbIX 4aCOB OJINTCA HE 1 ¢, KaKk Yacto AYMatoT,

a Tonbko 0,4 c. [NoaTomy NyTb S, NPOXOAMUMbIA NagatoLWwmm

T€/Z1I0M B 3TOT NPOMENKYTOK BPpEMEHU, paBEH

Ha ckonbKko
npubanusnTeNbHO ycnesaer
ONyCTUTbCA NEePBOHAYAJIbHO
HenoaBuXHoe cB06oaHO
nagatouiee Teno, NoKa
3BYYUT OOHO KTUK-TAK»
KapMaHHbIX 4acoB?

Ha BHyTpeHHel CTeHKe 3aKpbIToM Tak ByaeT 40 Tex Nop, Noka myxa

6aHKK, ypaBHOBELLUEHHO Ha [EPKUTCA Ha OAHOM YPOBHE.

YYBCTBUTE/IbHbIX BECAX, CUAUT Ecnu e, netana B 6aHKe, myxa

myxa. Yto npousoitger c Becamm, NOAHMMAETCA BBEPX UM OMyCcKaeTca

€C/11, NOKMHYB CBOE MeCTo, MyXa BHM3, TO B MOMEHT M3MEHEHWA [BUKE-

CTAQHET NeTaTb BHYTPU 6aHKKU? HWA OHa, 4BUraACb C YCKOPEHUEM, Haxo4UTcA Nog,

AEﬁCTBMeM cunbl. Koraga MyXa Ha4YMHaeT NoAHMMATbCA,
NPUNOKEHHaA K Hen cuna Hanpas/ieHa BBEPX, C1/1a Ke
I'IpOTl/IBO,EI,El\;ICTBMFI, NPpUNOXKeHHaA K BO34yXy B 6aHI-(e,
Hanpas/1eHa BHU3. I'Iepep,aBaHCb 6aHKe, OHa yB/1eKaeT

HecmoTpA Ha TO 4TO 3TOT BONPOC peLuanca YawKy BHM3. MpW NoneTe Myxm BHU3 YallKa B CUY Mo-
MONYAIOMKMUHON UHXEHEPOB, UCMOb3YHOLLMX [OBHOW Ke NPUYMHBI LOMXKHa 0baervaTbes.

MHOecTBO GopMyA, pa3obpaTtbea B 3a4a4e

MOXHO, OAHaKo, N He O6paLL||aﬂCb K YpaBHEHNAM. MNTaK, npu nonete Myxu BBepxX YalluKa i

MoKuHyB cTeHKy BaHKK 1 fepacs B BO3AyXe Ha ONyCTUTCA, a NONET BHU3 BbI3OBET ﬂ
HEW3MeHHOM yvaBHe, MyX? [LABUT KPbl/bILWKaMK noAbEeM YaLlKK. : |
Ha BO34yX C CMI0M, PpaBHOWN BECY HAaCEKOMOTO;

[aBneHne 370 nepefaetca gHy baHku. Cneno- ,
BaTe/IbHO, BECHI AO/IXHbl OCTAaBaTbCA B TOM Ke g |

NONOMXEHNM, B KaKOM BbIaW, KOr4a Myxa cuaena i srolle l
Ha CTeHKe. ‘ /’* ] '




@ 3HaeTe nu Bbl $U3MNKY?

3aTAXXHOU NPbIKOK C NApaLuioTOM

Al nonyunn pag nucem c BbiparkeHMem Hea0yMeHUA No nNosoay
3aTAXKHOro NpbIXKKa macTepa napalloTHOro cnoprta EBaokumosa,
NocTaBMBLUEro MUPOBOI peKopa B 1934 r. EBAOKMMOB nagan

C HepacKpbITbIM NMapawoTom B TeyeHue 142 ¢ u, avwib nponetes
7900 m, gepHyA 3a ero Konbuo. 3TO HUKaAK He cornacyercsa

€ 3aKOHamu cBo60oaHOro nageHus Ten. Jlerko ybegurbesa, 4to
ec/I1 NapawTUCT cBo60aHO Nnagan Ha nyth 7900 m, TO A0NXKEH
6b1n1 3aTpaTUTb He 142 ¢, a TonbKo 40 c. Ecnm e oH cBO60AHO
nagan 142 c, To gonxKeH 6bin NponeTeTb NyTb He 7,9 KM, a OKONO
100 km. Kak paspeluaerca 3To npoTuBopeune?

MpoTnBOpeYme 0bbACHAETCA TEM, YTO NaZeHMe C He-
PACKPbITbIM MApaLLOTOM OLLIMBOYHO NPUMHATO ObINO 33
cBOBOAHOE, He 3ameNIieMOoe CONMPOTMBAEHNEM BO3AYXA.
MexKay TEM OHO CYLLECTBEHHO OT/IMYaeTCA OT NaAeHUs

B HECOMPOTMBAAIOLLENCA Cpeae.

Monpobyem ycTaHOBUTb, XOTs bl MPUBAN3UTENBHO,
NOAMHHYIO KaPTUHY NMaZeHMA NPK 3aTAKHOM
npbiKKe. byaem noab30BaTbCA A/1A pac- f\
YyeToB CAeaytoLLen HaNAEHHOM 13 OnbITa
NpmbAnKeHHOM GopMynoin Ana Benu-
yuHbl f conpoTBaeHUs Bo3ayxa npu
paccmaTpuBaembliX ycnoBUaX*:

f =0,03v? kr,
rOe Vv — CKOPOCTb MaZeHna B MeTpax B cekyHay. Conpo- '/k

TUB/IEHMWE, KaK BUAMM, MPONOPLIMOHAIbHO KBaapaTy
CKOPOCTM (MpY BONBLLMX CKOPOCTSAX); @ TaK KaKk napatuto-
TUCT NagaeT C BO3pacTalole CKOPOCTblo, TO HAacTynaet

MOMEHT, KOra CUNa CONPOTUB/IEHUA AeNAeTCA PaBHOM *B OTAEAbHBIX CYYasX B AaHHOM M3AaHWM C1Na
macce Tena. C 3Toro MOMeHTa CKOPOCTb NafeHUA pactu VCIIOBHO U3MEPAETCA B KMIOrpaMmax. B crcTeme
6onbLie He ByaeT; naseHne 13 YCKOPEHHOTO CTaHOBUTCA CU eanHULIEN N3MEPEHNA CUAbI ABNAETCA HbIO-
PaBHOMEPHbIM. [11A MapalloTUCTa 3TO HACTyMNaeT TorAaa, ToH. OAHAKO U3 BTOPOro 3akoHa HbloToHa, B 4ecTb
KorZa ero macca (BMecTe ¢ napallioToM) cAenaeTca pas- KOero v 6bina HasBaHa eauHMLA CAbI, CeayeT,
Hoi 0,03v?; NPUHMMAas Maccy CHapPAXKEHHOTO NMapaLloTh- 4YTO CU/la — NPOU3BELEHME MACChl Ha YCKOPEeHMe
cTa B 90 Kr, “meem ypasHeHKe 1, COOTBETCTBEHHO, C1/1A, AE/EHHAsN Ha yCKope-
HWe, — 3To Macca. Ecnv B KayecTse yCKOpeHus

0,03v2 = 90, B3ATb YCKOpPeHWe cBOHOAHOIO NafieHws, TO CUAa,

[ie/IeHHasn Ha yCKopeHue cBoboaHoro nagae-
HWA, — HEeKas yae/bHas cuia — 3TO Macca,
OTKyAa v = 55 m/c. KOTOpas M3MepAETCA B KMIOrpaMmax.



/TaK, napaLLoTUCT NaAaeT YCKOPEHHO NULLb A0 TeX
nop, NOKa He HaKOMUT CKOpOCTb 55 m/c. 310
Hanbosblian CKOPOCTb, C KaKoW OH Ony-
CKaeTcs, B Aa/ibHenLlem CKOpoCTb
y)e He Bo3pacTaeT. Onpene-

MM (ONSATb MPUBAUMKEHHO),
CKO/IbKO CeKyH/, ynoTpebun
NapaLWTUCT ANA AOCTUKEHMUS
3TOM MaKCMMa/IbHOM CKOPOCTH.
MprMMem BO BHMMaHKe, YTO B CAMOM
Havasie NaZeHns, MoKa CKOPOCTb Mana,
CONPOTUB/IEHUE BO3AYXA HUUTOXKHO,

1 TeNo nagaert Kak cBobogHoe, To ecTb
c yckopeHuem 9,8 m/c2. K KoHLLy ke MHTepBsasna
YCKOPEHHOTO ABMMKEHMS, KOrAa YCTaHaBAMBAETCA
paBHOMEpPHOE NaZeHue, YCKOPEeHMe PaBHO HYJHO.
[ns Halero NpubANKEHHOTO pacdyeTa MOXKHO A0My-
CTUTb, YTO YCKOPEHME B CPEAHEM PAaBHAIOCH

9,8+0

7 © 4,9 m/c?.

Ecnv npuHATL TakMM 06pa3om, YTO CEeKyHAHas
CKOPOCTb HapacTasa Ha 4,9 M B CEeKyHAY, TO OHa
[OCTUraeT BeANYMHbLI 55 m no ncreveHmnm
55:49=11c.

[yTb S, NpoxoanMbli1 TeNoM B 11 ¢ TaKOro yCKOpeH-
HOro ABUMKEHUA, PaBeH

at? _ 4,9 -11

=5 2

= 300 m.

Tenepb BblACHAETCA NOAAMHHAA KAapTMHA NageHmA
EsnoknmoBsa. Mepeble 11 ¢ OH Nagan ¢ NocTeneHHo
YMEHbLUAOLWMMCA YCKOPEHUEM, MOKa He AOCTUT CKO-
pocTu 55 m/c, NnpnbansutensHo Ha 300-m meTpe nyTu.
OcTanbHOM NYTb 3aTAXKHOIO MPbIXKKA OH MPOXOA N/
paBHOMEPHbIM ABUYKEHUEM CO CKOPOCTbIO 55 m/c.
PaBHOMepHOE ABWMKEHME, COMIACHO Hallemy npubam-
KEHHOMY pacyeTy, 4/n0Cb

7900-300

55 = 138¢c,

a BECb 3aTAKHOM MPbIXXOK

11+138=149¢c,

MexaHuka @

YTO M0 OT/INYAETCA OT AEeNCTBUTENbHOM NPOAOAKMN-
TenbHoctn (142 c).

CoenaHHbIi HaMM 31eEMEHTAPHbIN pacyeT Haao
PaccMaTpMBaTb NLLb KaK NepBoe NPUBANKEHNE K Aei-
CTBUTE/IbHOCTM, TaK Kak OH OCHOBAH Ha pAae ynpoLla-
tOULMX AOMNYLLEHNIA.

MNpuBeaem 4NA CPaBHEHWA AAHHbIE, NONYYEHHbIE NyTEM
OnblITa: NPW Bece CHapAXEeHHOro napaLoTncTa 82 Kr
MaKCMMasibHasA CKOPOCTb YCTaHaBAMBAETCA Ha 12-1
CEeKyHAe, Koraa napalltoT onyckaeTca Ha 425-460 m.



3HaeTe Ny Bbl $U3NKY?

CTO TbiCAY aTMOChep

CU/1I0U HACeKOMOTI O

MoKeT M HaceKomoe
npou3BOAUTb AaB/ieHUe
B8 100 000 at?

Curna HaceKoMbIX TaK Masiia No abCoNtOTHOM BENUYMHE,
YTO BO3MOHOCTb A/1A HUX NPOM3BOAMTL AaBAEHMe

8 100 000 aT npeAacTaBnseTCcA HEBEPOATHOM. Mexay
TEM CYLLECTBYIOT HaCEKOMble, CMOCOBHbIE MPON3BO-
OnTb aaxe eule 6onblume aasnerHua. Oca BoH3aeT
’Kas0 B TENO KePTBbI C CUIOM BCero 1 mr nam okono
TOro. Ho ocTpOTa OCMHOIO ¥Kasa NPEeBOCXOAUT BCe,
YTO MOXKeT 6bITb AOCTUTHYTO CpeaCcTBaMM HaLuei
M3O0LWPEHHOM TEXHUKMU; 1aKe MUKPOXMPYPruyeckmne
MHCTPYMEHTbI TOPa3o Tyrnee OCUMHOrO ana. Mukpo-
CKOM NPy CAMOM CU/IbHOM YBe/IMYeHUN He 06Hapy-
}KMBaeT Ha OCTpUe OCMHOIO *Kasla HUKAKOTOo YNn/io-
LeHUA. B3rnaHyB e B «CBEPXMMUKPOCKOM» Ha KOHYMK
UMbl, Mbl yBUAENM Hbl Nogobre ropHOM BEPLIMHDI.
Jle3Bue HOXKa, ecnun 6bl Ha Hero B3rNAHYTb B TaKOM
MMKPOCKON, NOXoXKe 6bin1o 6bl CKopee Ha NUAy uUnu,
€C/IN YTOAHO, HA FOPHYIO Uenb.

*ano ocbl, noxanyi, caman ocTpas Belyb B NPUPO-
Ae: paguyc 3aKpyrneHus ee ocTpua He NpeBbiaeT
0,000 01 mm, B TO BPEMSA KaK Y XOPOLIO OTTOYEHHOM
OpuTBbl OH He meHee 0,000 1 mm n gocturaet 0,001 mm.

Bblumcanm niowasb, No Kakoi pacnpeaenseTcs cnna
ocbl B 0,001 r, TO eCTb NAOWAAb KPYXKKA Pagnycom
r=0,000 01 mm. MpUHUMaAA paam NPOCTOTLI TT = 3, UMEEM,
YTO MA0OLWAApb S 3TOro KPy»KKa B KBaZPaTHbIX CAaHTUMETPaxX:

S=nr*=3-0,000 001>= 0,000 000 003 cm*.

Cuna F, geicTeyloLan Ha 3Ty NoWaab B NepBbli Mo-
MEHT npoKanbiBaHua, pasHa 0,001 r = 0,000 001 Kr.
HdasneHne P nonyyaeTca paBHbIm

o F __ 0000001
S~ 0,000 000 000 003

=330 000 ar.

(BO3MOKHO, BMpOYeMm, YTO B AEUCTBUTENBHOCTM A0
0HCTOUT MHaYe: MPOKaNbiBaEMbI MaTepuan yctynaet
paHblie, Yem AaBaeHne A0CTUTHET TaKoW Yya0BULLHON
cTeneHun. 3To 3HAYMUT, YTO OCe He MPUXOANTCA Pas3Bu-
BaTb CMAY B 1 Mr, — OHa NpuWaaraeT K »ajy ropasao
MeHblliee yCUane, B 3aBUCMMOCTH OT MPOYHOCTM NPO-
Ka/nblBaeMoro matepvana.)




MexaHuka @

Bec nayTUHHOU HUTH

He coenas pacyeTa, TpyAHO
0aTb NpaBaonoaobHbIN OT-
BET Ha 3TOT Bonpoc. PacueT
HeCNoXeH: Npu AnameTpe
nayTUHHOW HUTK

d =0,000 5 cm 1 nnoTHOCTM p = 1 r/cm® KUNnomeTp
(I =100 000 cm) ee gonKeH BecuUTb

CKOJIbKO NPUMEPHO A0MKHA 6bina
6bl BECUTb NAYyTUHHAA HUTb AJK-
Hoii oT 3emam Ao JlyHbI? MOXHO
JIN TAKOWM rpy3 yaepKaTb B pyKax?
A yBe3Tu Ha Tenere?

HuTb nayTuHbI UMeeT B guameTpe
200-10 gonto MUANNMETPA; NNOT-
HOCTb ee BeLecTBa okoso 1.

2 2
m=pln - = 3,14 « 2'000 > ¢ 100000=0,02,

a HUTb B 400 000 KM (OKpyr/iIeHHOe paccTofHKe OT
3emnu ao JlyHbl) — 0,02 - 400 000 = 8 Kr. Takol rpys
MOXHO YAepXKaTb B PyKax.

ABUXXeHue " BHyTPpeHHUe CU/bl

PacnpocTpaHeHo ybeskaeHne, YTo OAHUMU BHYTPEHHMN-
MW CUIaMU TEJIO0 HE MOXKET NPUBECTU cebd B ABMMKEHME.

MoxxeT nu Teno npuinTn 370 He bosee Kak Npeapaccyaok. JocTaTo4HO YKasaTb

B ABMXKEHME Nopj AeincTen- Ha paKeTy, KOTopasa ABUXKeTcA UCKNIOUYNTENbHO BHYT-
€M OAHUX TOJIbKO BHYTPEH- peHHuMM cunamm. Bce, 4To CBA3AHO C NPUMEHEHMEM
Hux cun? PaKeT, MMeET B CBOEN OCHOBE 3Ty HEMPaBW/IbHO OTBEPra-

E€MYH BO3MOXHOCTb.

BepHo vLib TO, YTO BCA Macca Tena He MoXKeT 6biTb

npuseaeHa BHYTPEHHUMU CUIaMU B O4UHAKOBOEe

ABUXKeHue. Ho CU/Ibl 3TV BMOSHE MOTYT COOBLLUTL YacTu
; * TeNla OAHO ABMMKEHME, HaNPUMep Brepes, a 0CTaabHOM
4acT¥ — NPOTMBOMOOXHOE, Ha3aA, TakoM cay4ai Mbl
MMEEM B [BUMKEHMUMN PaKeTbI.

[pyroi HarnAAHbLIA NpUMep NPeacTaBAseT KOoLLKa,
KOTOpas, Kak M3BECTHO, MPY NadeHWM BCeraa npmusem-
NAeTcs Ha Nanbl. [ToBOPOTOM N1an B 0A4HY CTOPOHY KOLLIKa
[0CTUraeT NoBOPOTa TY/I0BULLA B MPOTMBOMOMOMKHY!IO.
Mpoun3Boas paa LienecoobpasHbix MOBOPOTOB /aM, TO
BbITAHYTbIX, TO MPUMKATbIX K TeNy (To ecTb NoAb3yach
0AHOBPEMEHHO M «3aKOHOM MAOLIAAEN»), KOLIKA Bbl-
NOJIHAET HY)KHbI/ NOBOPOT TY/I0BULLA AEACTBUEM
OOHUX NLIb BHYTPEHHUX CUA.

MpUYMHa HeL0PA3YMEHMIA, CBA3AHHbIX C AENCTBMEM
BHYTPEHHWX CWJ, Ta, YTO HEBO3MOKHOCTb NMepemeLleHns
Tesa BHYTPEHHUMM €50 CUAaMM HenpaBmabHO NPOBO3-
rlalleHa BO MHOMMX KHMUIax B Ka4ecTBe HEKOero 3akoHa
MEexXaHMKN. TaKoro 3aKoHa HeT. ITO ANLLb HeyaauHas no-
nyaapu3aLma 3aKoHa, racALLero, YTo BHYTPEHHUE CUbl
He MOTyT U3MEHUTb ABUXKEHUE LLEHTPA Macchbl Tena.




3HaeTe nu Bbl pU3NKY?

HaTAKeHne BepeBKU

Cnepylowan 3apava B3farTa 13
yuyebHUKa mexaHuKu A. B. LinH-
repa: «4tobbl pasopBaTb BepeBs-
Ky, Ye/IOBEK TAHET ee pyKamm 3a
KOHLibl B pa3Hble CTOPOHbI, NpU-
Yem Kaxkaaa pyKa TAHET C CUoii
10 Kr. He pa3opBaB Takum o6pasom
BEpPEBKM, YeN0BEK NPUBA3bIBAET
OAMH ee KOHel, K rBo3ato, Bbutomy
B CTEHY, A 32 ApYroii TAHeT 06eMmm
pykamum c cunoi B 20 Kr. CunbHee
1N HaTATUBaeTCcA BepeBKa BO BTO-
pom cnyyae?»

MOMKeT Ka3aTbCsA, YTO HaTAKEHWE BEPEBKM MOYYMTCA
OAMHaKoBOe, Byaem I Mbl PacTArMBaTbL €€ C CU/I0oM
10 Kr 3@ KaxKAabl KOHeL, UK e TAHYTb ¢ cuaoi 20 Kr
33 OMH KoHell, NPMKPennB APYron K cteHe. B nepsom
cnyvae age cubl B 10 Kr, MPUAOXKEHHbIE K KOHLIAM
BEPEBKM, AALOT pacTarmatollee ycmame B 20 Kr; BO
BTOPOM C/ly4ae TO }Ke HaTAKeHMe NoPOKAAETCA CUIOM
B 20 Kr, NPUNOKEHHON K HE3aKPEnIeHHOMY KOHLLY.

370 rpyboe 3abnyxRaeHne. HaTaeHne BepeBKM

B paccMaTpMBaeMbIX C/ly4asnx BOBCE HE OAMHAKOBO.

B nepBom cayyae BepeBKa pacTArMBaeTca ABymsA
cunamm no 10 Kr, NPUNOKEHHBIMU K €e KOHL,aM,

BO BTOPOM — ABYMA cunamm no 20 Kr, TaKKe npuao-

YKEHHbIMM K KOHL,aM, MOTOMY YTO CMA PYK BbI3bl-
BAET PaBHY NPOTMBOAENCTBYIOLLYIO CUAY CO CTO-
POHbI CTeHbl. Cle0BaTe/IbHO, HaTAXEHNE BEPEBKM
BO BTOPOM C/y4ae BABOe H0/blie, YeEM B MEPBOM.

Jlerko BnNacTb B HOBYO OLIMOKY, onpeaenas Beanym-
HY HaTAXXeHWA BepeBKN. Boobpasmm, 4to pactarmsa-
eman BepeBKa pa3pe3aHa 1 0cBOBOAMBLLMECH KOHLLbI
ee NpPMBA3aHbl K NPYKMHHOMY 6e3meHy — oamH

K KOJIbLLY, APYrOoM — K KPtoUKy. CKONbKO MOKaxKeT

B KaXXJ0M cnyyae 6eameH? He cnenyeT aymaTtb, YTo
B MEPBOM C/ly4ae nokasaHue beameHa byaet 20 Kr,
a B0 BTOpom 40 Kr. [1Be NpOTUBOMONOMKHbIE CUJIbI MO
10 Kr, NpMAOXKEHHbIE K KOHLL@M BEPEBKM, Aat0T pac-
TAXeHne He B 20 Kr, a Bcero B 10 Kr. YTo Takoe ABe
cunbl No 10 Kr, pacTArnBatoLLme BEPEBKY B MPOTMBO-
MOJIOXKHblE CTOPOHbI? He YTo MHOE, KaK TO, YTO Mbl
Ha3biBaem cunom B8 10 Kr. pyrux cnn B8 10 Kr He Obl-
BAEeT: BCAKAA cuaa MMeeT Kak bbl ABa KOHUa. Ecnu
M KaXKeTca MHOM pas, YTo nepes Hamu cuaa oamHap-
HaA, @ He NapHasa, TO MPOUCXOAMUT 3TO INLLL NOTOMY,
YTO APYron «KOHeL» Habntoaaemon CUabl HaxoaMTca
BECbMa [1a/1€KO M YCKO/Ib3a€eT OT Hallero BHUMaHMA.
Koraa, Hanpumep, TeNo NaZiaeT, Ha Hero AencTeyeT
CUa NPUTAXKEHMA 3EMIN: 3TO OANH KKOHEL» CU/bI;
OPYro — NPUTANKEHWE TEIOM 3eMIN — MPUIOMKEH
B LLEHTPEe 3eMHOr0 LWapa.

NTaK, BepeBKa, KOTOPYIO TAHYT B pa3Hble CTOPO-
Hbl cunamum B 10 Kr, pactaruBaerca cunoi B 10 Kr,
a HaTArMBaemas B OAHY CTOPOHY cuioi B 20 Kr
(v B 06paTHYIO CTOPOHY — TaKOM }Ke cuaoi npo-
TUBOAEICTBUA) NogBepPrKeHa HaTAXKeHuto B 20 Kr.



[lpoBucaloLas BepeBKa

C KaKoii cunoii Hago Ha-
TArMBaTb BEPEBKY, YTO6bI
OHa He nposucana?

Kak 6bl CMIbHO BEPEBKA HM Oblsa HAaTAHYTA, OHa He-
n3bexHo nposucaeT. Cnaa TAKECTH, Bbl3biBatoLLaA
npoBMcaHWe, HanpaBAEHa OTBECHO, HATAMKEHME Ke
BEPEBKM HE MMEET BEPTUKANbHOMO HanpaBaeHMs.
TaKkue ABe CUbl HU NPU KAaKUX YCIOBUAX HE MOTYT
YPaBHOBECUTbCA, TO ECTb UX PABHOAEMCTBYIOLLAA
He MOYKET PaBHATLCA Hy/t0. ITa-TO PaBHOAENCTBY-
tOLLLaA M BbI3bIBAET NMPOBUCAHNE BEPEBKM.

CnoBapuk

Be3smeH — pyyHble pblYaKHble UK NPYKUHHbIE
Becbl, geicTeylowme 6e3 noMmoLm rupb.

HuKakum ycunmem, Kak 6bl BEJIMKO OHO HU BbIIO,
Henb3A HaTAHYTb BEPEBKY CTPOro NPAMOJIMHEIHO
(Kpome cnyvas, Korga OHa HanpaB/ieHa OTBECHO).
MpoBMCaHNe HEN3HEKHO; MOMKHO YMEHBLLNTb

€ro BEe/IMYMHY 110 KeNaeMOW CTENEHM, HO HENb3A
CBECTU €ro K Hy/t0. MTaK, BCAKaA HEOTBECHO Ha-
TAHYTaA BepeBKa, BCAKUA NnepeaaToUHblii pemeHb
DOMKHbI NPOBUCATD.

Mo Ton e NPpUYNHE HEBO3MOKHO, MeXXAy NpPpo4Ynm,
HATAHYTb M FTAaMaK Tak, YTOOBI BEpPEBKN €ro 6bIAM ro-
PU30OHTa/IbHbl. TYI'O HATAHYTaA NMPOBOJ/I0OYHAA CETKaA
KpoBaTu I'IpOI'VI6aeTCFI noa rpysom nexallero Ha
Hel YenoBeka. amak Ke, HaTAXKeHNEe BEPEBOK KOTO-
POro ropasao cna6ee, npn nexaHnn Ha Hem 4eno-
BeKa npesBpallaeTca B CBELLIVIBal'OLLI,VIl\/‘ICFI MeLLOK.
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