Законы физики на детской площадке

[image: image1.jpg]Kauennu-
MasiTHMK

avyeAn-MaATHMK — aHa-
AOT YCTPOJMCTBa, Ha3bIBa-
€MOr0  MaATHIKOM.

HOM COCTOSIHMM — COCTOAHMU
PaBHOBECUS — OH HEIIOABMIKEH,
HUTB BepTUKaAbHa. Ecay rpysux

poe MaATHMK IPOXOAUT IIyTh

OT BEpPXHE! TOUKU TyAa u

06paTHO, HA3LIBAETCA TIEPUOAOM
Fern s

OTBECTH HA poe paccro-
sAHUE B CTOPOHY M OTILyCTMTH,
MasATHUK HAaYHET pacxaquna'n,m
W3 CTOPOHHI B cTOpoHy. Iloaman
TPY3MK, MBI COODIMAM MasTHM-

TIPOCT — TPY3MUK, IO,
Ha AAMHHOM HUTH. B HOpMaas-

TIC ABHYIO BHEPTHIO
(OTCUMTHIBAEMYIO B AQHHOM CAY-
Yae OT TIOAOXEHIIS PaBHOBECHS).
ABUTasch BHU3, TPY3UK TepseT
9Ty DHepIMIO. B HyDKHe TOY-
Ke ABVDKEHMS MOTEHITMAABHAsT
SHeprus cHOBa oBpamaerca B
HyAab, HO 3aTO AOCTMIRET MaK-
CUMyMa CKODOCTh, a 3HAYMT, U
KMHETUYECcKas: SHepIvs IPy3uKa.
Takue xoaefaHms HA3BBAIOTCH
cBoGoambMIL. Bpems, 3a xoro-

Ilpn ne
GOAHIIDM paaMaxe OH 3aBUCHUT
TOABKO OT AAMHBEI HATH U HE 3a-
BYMCHT OT BeCa Ipy3uKa.

MasTHNK B CTapMHHEIX Jacax

MapamerpuyecKkne KonedaHns

TIpu

BoGOAHEIE 6. B
BO3ayXe BCErAa 3aTyXaio-
mue, noToMy 4YTO Mexa-

I P
STOM aMIANTyAa KoaeGaHwit
MaATHMKA OyAeT OCTaBarsci He-

SHepTUs
TOCH MasTHMKA ([IOTeHIIMaAbHAas
+ KMHETMYECKas) B pe3yasTaTe
ACVACTBIAS CUABI TPEHUS (B CaMuX
KageAsIX ¥ O BO3AYX) TIOCTEIIEHHO
¥ Opesp
B Tenaosyio zHeprumio. Pasmax
koaeGannit (ammantysa) Gyaer
YMEHbIIATHC.

Dti KoaeOaHUS MOTYT CTaTh
He3aTyXalOIVMM, eCAV BOCIIOA-
HATH TOTEPIO DHEPIMMA MasTHI-
xoM. ITpomycruM HUTE TIOABECA
Jepe3 HeNOABIDKHOE KOABIO ¥
BO3BMEMCA DYKOii 3a TOT CBO-
6Goausnii xouerr. Ha APYTOM KOH-
e BucuT rpysuk. Ilpusesem ero
OBBIYHBIM CIIOCOOOM B ABVDKE-
mme. Ho Tenteps Gyaem peryasp-
HO TIOATAIVIBAT HUTh B IIOAC-
KEHMAX MaKCHMMAaABHOIO OTKAO-
HEHMS MaSTHUKA M OTITYCKATS,
KOTA2 MaATHMK IIPOXOAWT depe3

MAM BO3pACTaTh B 3a-
BUCHMMOCTH OT HAIIIero ycep.d,um

DHeprnaKoae6aTeAbHOTO ABY-
XeHMsA MasTHuMKa OyAeT moA-
Aepxm;a‘rbcx MAM BO3pacTaTb
3a cyer paboTH, COBEpIIAEMOIL
PYKO#i [IpU M3MEHEHUM AAVHEL
Hutn. Takoro poaa HesaTyxa-
onme  KoaeGaHus Ha3HBAXOT
napaMe’rpmecKuMM — IO TOM
l'IPmMHe, YTO B HUX U3MEHAETCA
O4HA M3 XapaKTEPUCTMK MasAT-
HMKa — €ero AAuHa.

MasATHMK Ha HUTHM — XO-
pomas mMoaeasr pefeHka, Kaua-
IOIIErocs Ha KaveAqxX, HeBasKHO,
CUAA M1AU CTOA. CHavyaza BCIIOM-
M Apximesa. O yTBepXAaa,
4To y KaXA0ro teaa €CTb HeKOo-
TOpas PpacloOAOXKeHHas BHYTPU
HETO TOYKa — TakKas, YTO ecau
MBICA€HHO IIOABECUTE TeAO 3a
Hee, TO OHO OCTaHETCA B IIOKOe.





[image: image2.jpg]Takyio TOYKy yYEHBUi Haspaa
LIEHTPOM TsDXecTu Teaa. ¥V Gy-
MayKHOTO KPY>KKa OH HaXOAUTCS
B I|EHTPE, ¥ TPEYTOAPHMKA — B
TOUKe IepecedeHns MeAuaH, a
LIEHTP TSKECTU KACTPIOAN — BO
BHYTPEHHEM €€ IPOCTPaHCTBeE.
Bo muoOrmx caywasx ¢pusu-
YecKoe TeA0 MOXHO 3aMEeHNUTh

€ro IIEHTPOM TAXKECTM M CuIM-
TaTh, YTO B HEM COCpPeJ0TOYEeHa
B Macca. PeGeHKa Ha Kageasax
TOXe MOXHO NIpeACTaBUTh Ia-
PHUKOM, KDTOPHIZ HaXOAUTCA Ha
YPOBHE LieHTpa TAXeCTH pebeH-
Ka (OKOAO IIynKa, HO BHYTPU
XkuBoTa). PaccrosHue or IeH-
Tpa TAXECTU A0 OCK BpalleHUs

Kayeaem — 35TO AAMHA HUTU
MaATHUKaA. HPMCeAaﬂ u 1oa-
HMMasiACh, TO eCTh IepeMernas
I!EHTP TAXECTH TeAa BBer nan
BHU3, peﬁEHOK MeHseT AAUHY
HUTH MaATHUKA. TakuMm crioco-
GOM OH MOXET IOAAEPXKMBATH
KxoAeOaHMs Kadeaeil KaK yroA-
HO A0ATrO.

=
e 'L] LJL.]
apyceau BO ABOpax pac-
CIMTaHE Ha ABYyX MAY
6oaee yeaosex. B 1en-
Tpe — MeTaAANIeCcKUit KPyTARI
TIOpYYeHb, OTTAAKMBAsCh OT KO-
TOPOTO, MOXHO Pa3TOHATHCA.
Bee xpyxammecs Ha Kapyceau
210AM ¥ TIpeAMETH IlepeMernia-
oTcx Mo okpyxHoctn. Takoe
ABVIKEHME OYeHb 9acTO BCTpeda-
erca B puauke. ITo cpaBHeHMIO ¢
TPSAMOAMHEMHBIM  ABVKEHIEM
KPYTOBOE MMeeT OCOGEHHOCTI.
ABIDKeHMe 0 KPYTy Xapak-
TEPU3YIOT ABYMST THIXAMM CKOPO-
creit. IlepBHii — 9TO CKOpPOCTH
TIPEOAOACHNST PACCTOAHMA BAOAD
n. Ee an-
neimoi1. OHa, KaK U B cay4dae ABy-
JKEHMS TIO IIPSAMONA, MOXeT GBITh
AnBO0 TIEPEMEHHOIA 10 BeAMIMHE,
AM0O MOCTOSHHOM.

A A

BOMNPOC 1

YacTmimsl MeTaaaa, BRIPBAHEEIE
IIpU €r0 pe3ke IUPKy ASPHOMK
TIMAOA, ABMOXXYTCS IO

A CKOpOCTB, Kak MHl yXe
OTM€Yaay, STO BEKTOp — Ia-
pameTp, UMeIOmui KpoMe Be-
AVGVHEL €Ife ¥ HallpaBAeHue B
npocrpanctee. IIpm xpyrosom
ABIVDXEHUV CKOPOCTB BCETAa yCT-
peMaeHa IO KacaTeAbHOM K
OKPY>XHOCTH M TIOTOMY MEHS;ET
HaIpaBAeHVWE TIpM IIepeMelne-
iy Teaa. [TosTomy aake mpm
TOCTOSHHOM TO BEAMTMHE CKO-
POCTHI ABIXEHME IO OKPYXKHO-
CTM HeAb3sl CIUTaTh PaBHOMEP-
M. Ecam amueitHasa ckopocrs
PaBHOMEPHO MEHSET HallpaBAe-
HMeE, TO TAKOE ABVDKEHNE ABALET-
€Sl PABHOYCKOPEHHBIM.





[image: image3.jpg]BTOpPOI BUA CKOPOCTY HA3LIBAETCS YTAOBOIL.
Tlycrs 3a Bpewst Af ABUOXYINEECS IO OKPYXXHOCTI
paauycou R Teao mepemectutes us Touki 1 8 Tod-
xy 2. Tlpu 5TOM paguyc oruicainaer yroa Ag (Gpu).
VrA0Bast CKOOCT paBHa yray TIOBOPOTA PaAuyca
R 3a eauuuity spemenu: @ = Ap/At. Vinaue roso-
P, yraOBas CKOPOCTh — 3TO BHICTPOTa, C KOTO-
POt XPYTUTCS paaMyc, TIPOBEACHHEL U3 IeHTpa
OKPY>XKHOCTH K BPAIIAIOIIEMYCS TeAY.

Bpemst, 3a KOTOpOE TeAO COBEPIIAET OAMH M0~
HBUi OBOPOT, HA3KIBAETCS TIEPUOAOM Bpamerust T.
A X0AUHECTRO 0BOPOTOB 3 1 ¢ — ACTOTO! BpaTTie-
HUsL V. DTV ABA TIapaMeTPa KPYTOBOTO ABIKEHUS
cBstaamm ApYT ¢ Apyrom: v = 1/T, a TakKe ¢ yTA0B0I
CKOPOCTBIO @ (OMera): @ = 27/T. A Tak Kak AuHei-
Hast CKOpOCTs = 2RV, TO @ = /R, mau v = wR.

LienTpoGexHan cuna
wol 2

1. Lenmpocmpesumensiias cura
2. Uermpobexan ciuaa

ActicTBISE sz

“Gem GHICTpee BPaIATCS YCTPOYCTRO, TeM BLTe
napyx. Cuiza, passian

10 BeAVHIIHE I IIPOTHBONOAOKHAS €/ 110

Oma,

‘Ha KpyTOBO#H

oraa peGeHOK pacKpyIMBACTCS Ha KapyceAn
KaK CAeAyeT, OH OUIyIIaeT HeMAAYio CHAY,
HPICKMMAIOIYIO €0 K CHMHKE CHACHBA.
Ona Tem Goas1te, geM GhicTpee Bpatenue. Heoton
Ha3Baa 3Ty cuAy LeHTpobGexHoit. OHa obycaosae-
Ha KaK pa3 M3MeHeHMeM HATIPaBACHIS CKOPOCTH 1
HAaITpaBACHa 0 PaAMyCy OT IIEHTpa Bp Bra

3axkoH HoroToHa

ANA BPaujalouerocs Tena

CAM peBeHOK Cea Ha KApycean, OH MOXeT
PacKpyTUTSC 2160 CaM, PUKAAABBAS YCU-

Ve X PACTIOAOKEHHOMY B IIEHTpE HEmOA-
BICKHOMY K02€Cy, AMGO TIOTIPOCUB O DTOM B3POC-
20r0. B 21060M cAydae Hy>XHO TPUACKHTS CUay,

10 B
By . Tipu

VX ABUDKEHUA BELAO MCIIOABIOBAHO TOHATHE «MO-
MEHT CHALI» OTHOCHTEABHO HEHTPa UAM OCH. Bo
BpAIaTeABHOM ABVIKEHVU OH MIPAeT Ty e POas,
9TO ¥ OBHIHAS CUAA B TIPAMOAMHEHHOM ABIKE-
1. POAB MepeMeIIenust AX TIePeXOANT K yTAYy THO-
BOPOTa A@, a CKOPOCTH ¥ — K YLAOBOI CKOPOCTH .
Bropoii 3akon HEIOTOHA 4451 ABICKEHUA BAOAL
npsvolt uMeet ua F = Ap/At: cuaa, npuacKen-
Has K Tedy, paBHa CKOPOCTY M3MEHEHUS eIo UM-
myasca p. Ecau 4as KpYroBOTO ABMKEHMS POAL
CHMABI BHITIOAHSACT MOMEHT cuAsl M, TO Kakas du-
3MYECKAA BEAMIMHA MOXKET 34eCh GHITH aHAA0TOM
Mty asca? VIHTYUTUBHO KaXeTCs, 9TO TIOCKOAB-
Ky TaKoe ABMXEHME 3aBUCHT OT PacCTOSHUSA A0
IIEHTpa BpAIICHNS, TO AAS HETO OYAET BaXKeH He
MIMITyABC 9aCTUITE caM TIO ceGe, a To, Ha KaKom

cmaa AeiicTByeT Ha A1060€ Tea0, ABVDKYIIEeCH He
TOABKO TIO OKPYXKHOCTH, HO U TIO 21050 KpUBOAM-
HEJIHOI TPaeKTOPUIL: Ha SAPO Moaura, BpammaeMoe

OT 1jeHTpa OHa C 9TUM UM~
HYII!:CONL Ecan packpydunsaTh BEpeBKY C TIpUBS-
3aHHEIM K Hel IPy30M, TO HETPYAHO OGHAPY>KIATE,
9TO 9eM Aajslle rpya HAXOAWTCA OT PyKu (UeH-

ETKOATACTOM, HA npu

CIIycKe TI0 Tpacce, Ha ILAGHeTy BO HpeMZ ABVDKCHIS
Bokpyr Coannia. LIeHTpoGeXHAs CIAA 3AaBUCHT OT
cxopocry 1 pastyca Tpackropuy: F = moYR.

pa ), TeM GOABIIYIO CUAY HEOBXOAUMO
TIPMKAAALIBATE, YTOOI BpAI[aTh €r0 C OAHOM 1
TOJ X CKOPOCTLIO.

, paBHas mp 0
ABYOKyIefics 1o Opr)KHOCTM YacTHIILL Ha paju-
¥C, ¥ €CTb aHaA0T UMMyAbca. OHA HA3HBACTCA MO-
'MCHTOM MMITyACA LAY YTAOBHIM MOMEHTOM L.

Terneps, MCXOAS M3 aHAAOTVY MEXAY AUHE]
HBIM I KPYTOBHIM ABiokermsimu (F => M, p => L),
MOXHO ITPEATIOAOXUTE, UTO 3aKoH HrloToHa aas





[image: image4.jpg]Teaa, BpalarolIerocsa Moz Aeit-
CTBMEM MOMEHTa CHUABL M, nMe-

T BUA:
M=AL/At.

Kax mpuBoAST B ABIDKeHMEe
xapycean? Iloa aevicTemem
MOMeHTa CHAEL, IIPYAOKEHHOM
TeAOBEKOM K Kapyceau, OHa
HauMHAET BPAmATHCH, HaGupan
0GOpOTH (TO €CTh yBeauIMBast
CBOIA yraosoit momenT), Tak Ha

CA0BECHO BTO MOXKHO BHIpa-
3UTh TakK: CKOPOCTh M3MEHEHMS
MOMEHTa MMIyabCa Teaa OT-
HOCHUTEABHO 1I€HTpa BpAIleHWs
paBHA MOMEHTY IIPMACXKEHHO
K HEMy CHABl OTHOCHTEABHO
Toro xe nenrpa. Ecan M =0, To
AL/At = 0: ecan Ha Teao He Aei-
CTBYEeT MOMEHT CUAKL, TO €€ MO-
MEHT MMITyAbCa OCTaeTCs MOCTO-

AHHBIM. DTO 3aKOH COXPAHEHWsT
MOMEHTa MMITyAbCa.
BcmomuuM, uTO Aas Bpamia-
JOLUENCA O Kpyry paauycoMm R
JacTUITHI MAcCOi 71 MOMEHT MM-

TIpBIKOK ¢ BpamjeHueM B
¢uryprom xaramvos. Ilpnras
BBEPX U BPamasich, CIOPTCMEH
TIPMKUMAaEeT PYKU K KOPIIyCY.
Tax 0B ymeHbIIaeT CBOM
MoMeHT uHepipm. [lockoabKy
Ha purypucra He AeCTBYIOT
CHLABI OTHOCHTEABHO OCH
BpaIeHNs], er0 MOMEHT
uMIyanca Jw ocraercs

(ef

AOZXHA BO3PACTM yTAOBask
CKOPOCTH BpamieHus, ITO MEL 11
6. Ha

" gurypucron

nyasca pased L = pR = muR, rae
0 — AMHeNHAs CKOPOCTh, CBS-
3aHHaA ¢ yraosoit: v = wR. Toraa
L =mwRxR = (mRH)w = Jw.
BarasHeMm BHMMaTeabHee Ha
noayyerHyo dopmyay L = Jw:
MOMEHT MMIIyAbCa PaBeH Ipo-
10 HEKOey
] va ckopocts (yraosymo). Cpas-
HUMM €€ C BHPaXKEHUEM AT UM-
TyAbca HPAMOAVHENHOTO ABY-
XeHus p = mv. Buaum, daro s™!t
Ase GopMyaBI BeCbMa IIOXOXM:
CKOPOCTM U COOTBETCTBYET YTAO-
BasA CKOPOCTB, @ Macca 1 3aMeHe-
Ha Ha HOBYIO BeanmdmHy | = mR2
OHa uMeeT cBOe Ha3BaHMe — MO-
MEHT MHEPIY — Y UTPaeT poab
Maccet Aas Bpamesit. MomenT
MHEPIMM 3aBUCUT HE TOABKO OT
Macchl BpaIaloIerocs Teaa, HO
M OT TOIO, KaK Aa4€KO OT IIeHTpa
WAV OCM BpalIeHMA OHO PacIio-
AOXEHO.

PebGeHoOK CTORA Ha Bpamia-
IONMXCH KapyceAsX Ha pac-
crozamu 20 CM OT OCH Bpa-
IeHNs, a 3aTeM OTomea Ha
1M x xpamw. Kak msmennacs
€ro MOMeHT MHepIvm?

HAerckue Garyrbl

eTckuit6aTyT — 31O CIIop-
THBHBI aTpubyT, KOTO-

KOBOE II0OAOTHO-CETKa, WM3IOTOB-
A€HHOe M3 MPOYHOTO MaTepuasa

Pt 3y Kax

110,
(3 n LY

Aas  axTuBHOIO
pasBuTHA peGeHKa, Tak M AAs
ero passaederma. IIpsokxm Ha
HEM CIIOCOOCTBYIOT —Pa3BUTHIO
MBI, YAYYIICHNAIO KOOPAMHA-

R

HOe Ha IIpy Vmenno npy-

KMHBI ABASAIOTCA B BTOM YCTPO¥i-

crBe IpeoGpasoBaTeAeM 3aIaceH-

HOJ B HUX SHEPIMM B SHEPIUIO

riozera peGeHKa Ipu ITPEDKKaX.
I

oM M peaxnum. Boix

ABa BIAA ITUX CHAPAAOB.
PaccMoTpuM BaTyT € ceTKoit.

EXo OCHOBHOJ DAEMEHT — IIPBIK-

p cro-
SIETO B IeHTpe GaTyTa Jeaose-
xa. IToa aevicTBreM IPUAOXKEH-
HOM K IIPY>KVHAM CVABY, PaBHO

BatyT ¢ ceTkom




[image: image5.jpg]Drreprys, HeoGXOAMMAs AAS TIPHDKKa, 3aT1acaeTcs B
PACTSHYTHIX TIPYXMHax 6aTyTa

BECY CTOSIITIETO YeA0BeKa, OHM AeOpMUpPYIOTCH —
P Ha PYIO AAMHY.
cnaa, mpoTMBOAEHCTByIOmas Aepopmariu, —
cnaa ynpyroctn. OHa IPUAOXKEHA K TeAY, BRI3bIBa-
omeMy Aedopmarnuio, To ecTh K deaosexy. Cuaa
YTIPYTOCTH PaCTAHYTOI MPY>KMHBI yPaBHOBEITIMBA-
©T CHAY TSDKECTH, AeHCTBYIONIYTO Ha rpys. OBbraHo
€143 YIIPYTOCTV IIPAMO NPOTIOPIWIOHAABHA YAAM-
HEHMIO NpyXukbl. D10 3aKkoH Iyka.

PactsiyTas npyxuta 061ajaeT SHeprueit, Ko-
Topas Tponop KBaapaty
npyxunst. To ecTh OHa OYeHb GBICTPO yBeAuHH-
BaeTcst ¢ pocToM yaauHewus. Batyt e noabpa-

CHIBAET HEAOBEKa, HETMOABIKHO CTOSIIETO Ha HeM:

3axon I'yxa: yaavmierme
TPYRUIIEL NPSTMO
TPOTOPIMONAABIO
TPMACKENHION X Telt cmae

He xpataer yupyroit sHepruu. Ho ecan geaopex
OTTOZKHETCA OT TIOAOTHA, TO TEM CaMBIM PacTAHET
nipyxunst eme Goasine. Te moayuar 406aB09HyIO
SHEPIMIO, KOTOPas M TEpeiAeT B KMHETIHECKyIO
9HEPIMIO B3ACTAIONIETO BBHICH UEAOBEKd, & B BepX-
‘HeJi TOUKE T0AETa MPEBPaTHTCA B €ro MOTeHITalb-
HYIO S9HEpTHiO.
Tlpu masenny Ha GaTyT UEAOBEK HAXOAMTCS B
U, KaK ¥ Ha
OpOMTAABHOI CTAaHIMM, TOABKO KPaTKOBPEMEH-
HoM. Yro Takoe BecomMocTs? Bec — 910 c1aa B rpa-
BHUTAIOHHOM TI0AE, C KOTOPOIt TEAO ACHCTBYeT Ha
(pumep Ha BechL. TTp aTo
BB B3AETEAM Haj, GaTyTOM BMECTe C STHMM Becamm.
Tlpu maaermu Becht Gy AyT OTyCKaThCS BHUS C TeMM
Ke YCKOPEHMEM M CKOPOCTBIO, 4TO M BHL. 3Ha'nT,
BaIIM HOTM HE CMOIYT OKa3aTh AABACHME Ha BECH,
n6o Te GyayT «yBerats» ot pac!

Kapacon c6pocna ¢ Gaakona Ha OpOXO-
XKHMX TAACTVKOBYI0 OyTHIAKY C BOAOIM.
Uemy pasHO AaBaeHIye BOABI Ha AHO Oy-
THIAKYA BO Bpemst magenys?

HaaysHbie GaTyTht — aTTPaKIMOHE, KOTOPHE
M3TOTABAMBAIOT U3 MpouHoro naactuxa [IBX. Ca-
MBIM TIPOCTHIM CYMTA€TCH HEBOABIION KpyTABIit
nan KeaapatHait GatyT. Boaee cAOXHbIe BapuaH-
THL — 9TO IleAble KOHCTPYKIu: Kopabau, roposa,
HEBEAOMBIE 3BEPU.

B 3ToM ycTpoiicTse paBoTaioT mHbe (uaue-
cxue Tipu niy p -
CXaTVe BO3AYXa, HAKAYAHHOTO BHYTPh BATYTa, Be-
com eaoneKa. BO3AYX CKMMAETCH He TaK-TO Aer-
KO, TaK 4TO 2451 BTOTO HY>XHO 3aTPAaTUTh KAKYIO-TO
pabory. PaBoTa, kak U3BECTHO, NPUBOAUT K U3Me-
HEHUIO DHEPTHH, B AAHHOM CAyYa rasa b GatyTe —
ona y . Barem soap -

T10AGpACHEAET ueAOBeKa BEEPY, If 3aTaCeHHbU M3~
GHITOK PHEpTIN Ta3a MPEOBPA3yeTcst b KNHETHHE-
CKyIo 1

BHeprui
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BaTyr MOXeT CAYXWTb MOAEABIO, IIO3BOASIOMEN IMpoje-
MOHCTPHpOBaTh BaXKHOe IOHATHE Noas B Ppuinke. lloao-
XM Ha €ro ynpyryio IIOBepXHOCTh xame-ﬂ:uﬁyah TsDKe-
asre npeamersl. OHM ee IPOTHYT, M BOKPYT STHX IPEAMETOB
00pasyroTcs AMKM-BOPOBKH. Ecam BOAM3M HMX OKaXeTcs,

HanpuMep, HeGOABIION MAaPWUK, OH CKATATCH B 00pasoBaH-
HYI0 IpeaMeToM aMKy. Tak Gyaer MojgeamnpoBaTbesa cuaa
(sanpyvep rpaBMTaIMOHHEAsA), C KOTOPOV OAEM Teaa Aeii-
CTBYIOT Ha ApyTMe, a IOBEePXHOCTh GaTyra — 3TO moae.
Kpowme TOro, 1o 9107 IOBEPXHOCTH, KK ¥ 110 a1060My G-

3MIECKOMY TIOAX0, MOTYT PacpOCTPAHATHCH BOAFDL.

Tax MOXHO IpeacTaBnTh cebe
l‘PﬂBmﬂlmOHHOE moze 3eman

Nlopka

orza peGeHOK HaXOAWT-

I Ha CKaTe TOPKM, Ha

HEIO AEMCTBYET TOABKO
anaa Tsokecrn. OHa HanpaBAeHa
BEPTMKAAbHO BHM3. A peGeHOK
CBE3XaeT 0A YIAOM K BEpPTH-
KaAy. 3HA4MT, BAOAb TOPKM Ha
Hero Takxe Aevicteyer cuaa. Ka-
xan? Hmxaxmx MHBIX cna, Kpo-
Me CIARI TSDKECTH, HeT (3abyaeM

oTperun). CaeaoBaTeaEHO, C1Aaa,
TAHyImas pe BHJ3, MOXET
GBITH TOABKO KAKOM-TO YacThiO
cuasl TsKecTH. VI aeiicTBUTEAB-
HO, CUAY TAXKECTI MOXHO I[Ipea-
CTaBUTh B BUAE CYMMBI ABYX CUA:
0ZHA HAIIPaBAEHA BAOAD TOPKI, &
BTOpas — MEPIIEHAUKYASPHO €.
Bra NOCAEAHAA «OTBETCTBEHHA»
AMIIb 33 IPUAABAMBAHME TeAa K
TOBEPXHOCTHM TOPKM. A mepsas
CMAa KaK a3 ¥ PasIOHAET €ro.
Ee Beanuyma 3aBucur OT yraa

HAKJOHA: OHa TeM Goablme, YeM
Kpyde ropka. 310 XOpOIIO Omry-
IAETCA Ha TOPKAX C BOAHMCTON
TIOBEPXHOCTHIO.

BOMPOC 5

Kaxwme cyan kpome cyant
THKECTU ASVICTBYIOT Ha
pebGeHKa, KOraa OH CKaThI-
BaeTCs C FOPKU-TPyGBI?

Cura peaxyuu nAocKocmu,

nepnenduryAspHas e

o €
’%%Iq

/ﬁye,r%"”e

Curg maxecmu

Cumant, geicTByIONIAE
Ha TeA0 Ha HAaKAOHHOM
TMAOCKOCTH
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