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MexaHUukKa

BBeneHue

Bce, 4TO peasbHO CyLlecTBYeT B MHpe, HA 3eMJje H BHe 3eMJH,
Ha3bIBAIOT B Hayke mamepued. MartepuagbHbl OKpyXKalolipe Hac
pa3HoOOpasHble TejJa M BEUIeCTBA, H3 KOTOPBIX 3TH TeJja COCTOAT.
3BYK, CBeT, PajHOBOJIHBI, XOTH HX TEJAMH H€ HAa3biBAlOT, TOXKe
MaTepHaJbHbl — OHH peaJbHO CYLLECTBYIOT. BbipaxkeHue «peasbHo
CyILIeCTBYeT» O3HAa4aeT, 4YTO TOT HJM HHOH npeamer (BooOlue,
OKPYXKAaWIHH Hac MaTepHalJibHblH MHP) CYLLECTBYET He3aBHCHMO
OT HAallero CO3HaHHJ W JEHCTBYeT WJH MOXKeT JeHCTBOBaTb HA
Halld OpraHbl 4yBCTB.

OnHO U3 OCHOBHBIX CBOHCTB MaTepuH — ee H3MEeHUHBOCTh. Bcee-
BO3MOXHBIE H3MEHEHHHA, [POHCXOAALLHE B MaTepHajJbHOM MHpE,
H3MEHEHHSsI MaTepHH Ha3bIBAIOT ABACHUAMU TIPUPOBI.

du3uKka — olHAa U3 HAYK O HeXHBOH npupoge. OHa u3yuaer
CBOHCTBA MAaTepPHH, BCEBO3MOXKHble ee U3MEeHEHHS, 3aKOHbl, KOTO-
pble OMHCHIBAIOT 3TH H3MEHEHHS, CBA3H MEXKAY SABJEHHSIMH.

OT MHOTUX ApYrux Hayk )H3HKa OTJHUYAETCS TEM, UTO MPH H3Y-
YEHHH CBOKCTB MAaTEPHH, €€ H3MEHeHUH BBOLATCHA pasfHuHble (u-
3HUECKHE BEJHUYHHBbI, KOTOpPble MOMHO H3MEPSATb M BLIPAXKATh
ydcnamu. baarogapss 3ToMy M XO4 SBJEHHH M CBSI3H MEMJY
HUMH BbIpaXKalTcsad MaTeMaTHYECKHMH COOTHOLLIEHHSIMH MEX 1Y BBe-
JNEeHHbIMH BesiMuMHAMH. Camble BajKHble CBSI3H MeXAY SIBJEHHSMH
MPHPOAbI, Ha3blBaeMble 3AKOHAMU, TOXKE BbIPAXKawTCH B BHJLE
MaTeMaTHYeCKHX COOTHOLUEHHH.

O 3HayeHHH MaTeMaTHKH s (PU3HKH OYEHb XOPOLUO CKa3zal
3HAMEHHUTbIH HTaJbAHCKUH yueHbld [‘anuneo Taaunei: «®Puao-
cous' HanucaHa B Tol BeJHYecTBeHHOl KHure, KoTopasi moctos H-
HO OTKpbITa@ y Hac nepej raasamu (A uMmew B BHAY Bceesennyio),
HO KOTOPYIO HEBO3MOXHO MOHATH, €CJIH He HAY4YHTbCH NpeaBapH-
T€JbHO €€ HA3bIKY H He Y3HaTh Te [UCbMEHa, KOTOPbIMH OHAa
HauyepraHa. Ee fI3bIK — f3bIK MaTeMaTHKH, H NHCbMEHA 3TH CYTb
TPEYroJbHHKH M ApPYrue reoMetrpuueckue (Qurypol, 0e€3 KOTOpPBIX
HEeBO3MOMHO NOHATH B HEH HH €IHHOT0 CJ0Ba: 6€3 HUX Mbl MOMKEM
JHUDb BeJenyo 6ayKAaTh Mo 6eCcrnpocBeTHOMY JaOHPHHTY».

Ilaneko He Bce CBOHCTBA MaTepud, He BCe 3aKOHbI MPHPO/LbI
H3BecTHel. Ho Bce paszBuTHe QU3MKH M APYrUX HayK MOKasbiBaeT,
YTO B MHPE€ HEeT HHYEero TAaKOro, 4TO HeMb3sl ObWIO Obl H3YUHTD,
Y3HaTb, NOHATh. [lo3HaBaeMoCTb MaTepUalibHOrO MHPA TOXKE MOXK-
HO CYHTATb €ro BaxKHeHLUHM CBOHCTBOM.

3HaHHe CBOWCTB MAaTepPHH, 3aKOHOB €€ H3MEHEHHH (3aKOHOB
[IPHPOALI) OTBEYACT €CTECTBEHHOMY CTPCMJEHHIO YeJOBEKa 3HATh M
NOHHUMAThL OKPYKAIUIHH MHDP. ITO 3HAHHE COCTABJSET MO3TOMY

| 4
Bo spemena Tanunes dunocodueit HasbiBanach H3MKa.
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BAa)KHYIO 4acTh uejoBeyeckoll KysbTypel. Ho Haykd o npupolle
HMEIOT W NepBOCTeNeHHoe NPaKTHYeCKoe 3HaueHHe. Belb OHH 1O3BO-
JSII0T 3apaHee 3HaTb XOJA Te€X HJH HHbIX AABJEHHH, npoueccoB. A 6e3
3TOr0 HEeBO3MOMKHO HMKakoe mpou3BoicTso. MHikeHep, Hanpumep,
ellle 1O TOrO, KAK MOCTpoeHa MalllHHa, 3HaeT, Kak oHa OyaeT pa-
GoTaTb, MOTOMY 4TO, CO37aBasl MPOEKT MAalIHHbL, OH MOJb30BAJCH
NAHHBIMH HayKH, H [peXjae Bcero GpU3HKH. 3HaHHE 3aKOHOB IpH-
DOJIbl MO3BOJISET HE TOJbKO MpeiBHAeTb Oyayllee, HO U OO BACHUTD
npoiijioe, MOTOMY YTO 3aKOHblI MPHPOALI B NPOLLIOM OblJiM TAKHMH
e, KaK Ternepb,  TAKHMH OHH OCTaHYTCsl BCeria.

Bo3MO¥HOCTb MpeABHAeTh Oyaylllee Ha OCHOBaHHH 3HAHHH 3a-
KOHOB MPHPOAbl OCOGEHHO Ba)KHa CeHyac, Koria NesiTelbHOCTD
nioneli, BAALEIOLIHX MOIIHOM TEXHUKOH, OKa3biBaeT 60J/bllI0e BJHS-
HHE HA OKpYKaIOULyl0 Hac 3eMHylo cpeay. HroObl 310 BJHSAHHE
He MpUHECJO JIOAAM HenonpaBuMylo Gely, HYXKHO yMETb 3apaHee
MpeiBHAETb MOCAEACTBAA. A A/l 3TOr0 HAaJA0 KaK MOXHO GoJblue
3HATH O 3aKOHAX NMPUPOIBI, B TOM YHCJE H O TeX, 4TO H3yuaeT (H-
3HKA.

M3 Bcex ABJEHUH MpHPOAbl Haubo/jee H3y4yeHO MeXaHHYeCKoe
npukenne. Paajneq (H3MKH, B KOTOPOM M3ydaeTcs 3TO SIBJEHHE,
naspiBaeTcess mexanuxot. O Heil W mMoORAET peyb B ITOH KHHIE..



OcHOBbl KMHEMATHKH

Inasa |

OGIHe CBEeJeHHUSI O NBHXKEHHUH

OcHOBHAafA 3a1a4a MeXaHHKH

Bce B MHpE MPOHMCXOAMT Tje-TO W Korga-tTo: B NPOCTPAHCTBE
(rze?) ¥ Bo BpemMeHH (Koraa?).B 4acTHOCTH, KaXA0€ TEJIO B J1000H
MOMEHT BpeMEeHH 3aHHMaer OllpefeseHHOe MOJ0XKeHHe B MPO-
CTPAHCTBE OTHOCHTEJNBHO ADPYTHX TeJl. Ecnu ¢ TeueHHEM BpeMeHH
10JI0MKeHHe TeJaa B MPOCTPAHCTBE H3MEHseTCs, TO TOBOPAT, UTO
TeJ0 JBHMKETCs, cOoBepliaer MeXxaHHUeCKOoe ABHXKeHHE.

- Mexanuueckum Osusteruem menra HA3bLBAIOM UIMEHEHUE €20
nOAOXCEHUS 8 NPOCMPAHCMBE OMHOCUMEAbHO OpYyeux mea ¢ me4e-
Huem 8pemMeHu.

U3yuuTh [BHXKEHHe Tesa — 3HAYHT Y3HaTh, KaK H3MEHSETCH
ero MOJOMKEHHe ¢ TeueHHeMm BpemeHH. Eciid 3TO H3BECTHO, MOXKHO
y3HaTh (BHIYMCJIHTB) MOJOKEHHE Tesa B JNOO0H MOMEHT BpPEMEeHH.
@ B 3TOM H COCTOHT OCHOBHAS 3a0a%a MEXaHHKH — onpedeauns no-
noxcenue meaa 8 atoboti momerm spemeru. Tak, acTpOHOMBI, MOJb-
3yfch 3aKOHAMM MeXaHHKH, MOTYT BbIYHCJATL MOJTOKEHHS Hebec-
HbIX TeJ APYr OTHOCHTEJNbHO Apyra H C 60JbILUOH TOYHOCTbIO Mpe.-
CKa3biBaTb, HalnpuMmep, Takxe HebecHble fBJEHHA, KaK 3d4TMCHH
Cosnua u Jlyasl. M e Tonbko npeackassiBatb! Eciu Obl, HanpH-
Mep, MCTOPUKH He 3HaJIH TOUHOM JaThl HayaJja noxoaa KHs3s Mrops
NPOTHB MOJIOBIEB, TO €e MOIIH Gbl BBIYMCIHTH aCTPOHOMDI. B 3Ha-
menutom «Cuope o moaky Hropese», B KOTOPOM BOCHET 3TOT MO-
X0l, paccKasbiBaeTcsi O MOJHOM COJIHEYHOM 3aTMEHHH, COBIIaB-
ieM ¢ BCTyMJeHHeM Kropst B 3eMJI0 MOJIOBELKYI0. ITOro aocra-
TOUHO, uTOGBl YCTAHOBHTb, UTO Ha TPaHMLe MOJIOBEUKOH 3eMJIH
Boiicka Uropsi 6biin 1 mast 1185 r.'.

Tena MOryT coBepllaTbh camble pa3HOOOpa3Hble MEXaHHHUCCKHE
NBHIKEHHUS; NIBHFaThCS MO PA3HbIM TPAEKTOPHSAM, ObIiCTpEE H MEJIEH-
Hee M T. . UTo6bl peuiuTb OCHOBHYIO 3agauy MeXaHHKH, HYZKHO
yMeTb KpaTKO H TOUHO yKa3aTb, KaK JBHUXKETCs TeJO, KaK MpH TOM
WIH HHOM [BHIKEHHH H3MEHseTCs ero noJsoKeHHe ¢ TeHEHHEM BpPE-
MeHH. JIpyrHMH CJIOBAMH, HYXHO HaANTH MaTeMaTH4€CKOE OnUCaRiLe
JBUKEHHS, T. €. YCTAHOBHTb CBSI3H MEXJY BeJMYMHAMH, XapdKTeE-
PH3YIOILUMH MeXaHHYyecKoe [BHXKEHHE. DTH BeJHYHHBl H CBA3M
MeXIy HHMH Mbl M PaccMOTPHM B MEPBOM pasjie/ie MEXAHHKH.
Ha3bIBAEMOM KUHEMAMUKOU.

| OWHGUTLES 31eCh HeNb3f, MOTOMY HTO M3BECTHO, UTO B OJHOM H TOM KC
MecTe MojHoe COJHedHOe 3aTMmeHMe GbiBaer npumepHo oaud pas B 200 7et.
B XII B. B paiioHe NOHCKHX cTenei MOrJo ObiTh BCEro OAHO 3aTMCHHE.
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S S —xmopa s

“DET}-’I’IHTEJIIJHDE ABHMKEHHE TCEJ. M_HTEIJHEIJ'H:HHH TOYKA

Yro6bl H3yuaThb [ABHXKEHHE TeJsa, T. €. H3MEHEeHHEe ero noJoxe-
HUSI B MPOCTPAHCTBE, HYXKHO IMpeXKAe BCEro yMeTb OIpPeNessThb
camo 310 noJjioxxenue. Ho sgech BO3HHKaeT HEKOTOPOE 3aTpyAHEHHE.
Kaxnoe Teno HMeeT onpeiejeHHble pasMmepbl, cJeloBaTelbHO,
pasHble ero YacTH, pa3Hble TOYKH T€Jla HaXOAATCHA B Pa3HbIX MecTax
npocrpancrea. Kak xe onpeiejuTb MoJioXKeHHe Tena? B obuiem
cjyuae 3To caesatbh TpyiaHo. Ho, okasniBaeTcsi, BO MHOTHX CJy4dasix
HET HeoOXOAMMOCTH YKAa3bIBATH MOJOXKEHHE KaxKIO0HW TOUKH JBH-
Aylulerocs reda.

JTOTO He HYMXHO [eJaTh B TeX c¢Jaydyadx, Koraa BCe TOUKH

TeJla ABMKYTCH OAHHAKOBO.

@ 3aueM, HANpHUMep, OMHUCLIBATH JBHKEHHE
® Ka»KJA0H TOYKH CAHOK, KOTOpPble MaJbyHK Tsi-
4\ i HeT B TOPY, €CJH 3TH JBHMKEHHs HHUEM He

B
o

% —b=Jd-L__] pa3sauualorca mexay coboi?

et A n OaHHAKOBO ABHMKYTCS BCE TOUKH OapiKH,
i MJIBIBYULEH 110 peKe, 4eMOoaaHa, KOTOPbIH Mbl
MmojHuMaem ¢ nosna (puc. 1), v 1. 1.

Jlausicenue meaa, npu KOMOPOM 8Ce €20 ModKu 08UNCYMCA 00U-
HAKOBO, Ha3bleaiom nocmynameasnovim. I1pH nocrynateJbHOM JBH-
JKeHuu Jobasi mpsiMasi, MbICJEHHO MMPOBeAeHHasA B Teje, OCTaeTCs
napaJJjejbHOU caMoH cele.

He HYyKHO ONUMCbLIBAThL ABHXKEHHE KaXJOH TOUKH Tesa H TOria,
KOrJla pasMmepbl Tejla MaJbl 0 CPABHEHHIO ¢ pacCcTOSsHHEM, KOTOpOoe
OHO JTPOXOAHMT, WIH MO CPaBHEHHIO C pPacCTOAHMAMH OT HEro 1o
Apyrux teda. B 9THX caydyafx pasmepaMH Tejla MOXKHO NpeHebpeyb.
Hanpumep, okeaHCKHH JaWHep Maj 110 CPABHEHHIO C MPOTSKEH-
HOCTbIO €ro peiica, H MO3TOMY KopabJb CYHTAIOT TOYKOHM [MPH OIH-
CAHHHM €ro JIBHKEHHS B OKeaHe.

Tak e nocrynaioT B acCTPOHOMHUK MPH U3YUEHHH [ABHXKEHHH He-
GecHbix Tes. [loaderst, ase3abl, ConHLe, KOHEYHO, HE MaJble TeJa.
Ho paapuyc 3emau, uanpumep, npubausureasHo B 24 000 pas
veHblle, yuem paccrosHde ot 3eman po Coanua. [Toatomy MOXKHO
CYUTATL 3eMJII0 TOYKOH, KOTOpasl JABHMKETCA BOKPYr JAPYroH Tou-
kK — uHentpa CoJqHLa. |

['oBOpA B manbHeHIIeM O ABHXKEHHH Tesa, Mbl B JICHCTBHTE/b-
HOCTH OyJeM HMeTh B BH/Y ABHXKCHHE KaKOH-HHOYIb TOYKH 3TOTO
tesa. He Hajo 3abbiBaTh MpH 3TOM, UTO 3Ta TOYKA MaTepHalibHa,
T. €. OHAa OTJiH4Yaercss OT OOBbIYHBLIX TeJ JHIIbL TEeM, YTO He HMeeT
PA3MepoB. :

Teno, paszmepamu Komopozo 8 OUHHBIX CAOBUAX OBUNCEHUSA
MONCHO npeHebpensb, Has3bvlearom MamepuasbHou Mo4Kol.

CJloBa «B JaHHBLIX YCJAOBHSX» 03HA4YaloT, YTO OJHO H TO XKe
TEJIO MPH OJHHX €ro JABHXKEeHHSIX MOXHO CYMTATh MAaTepHajbHOH
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To4yKoil, a npH Apyrux Her. Korma, Hanpumep, MaJb4yHK, WIS B
WIKOJY, MPOXOANT OT AOoMa paccrosiiie | KM, TO €ro B 5TOM JBH-
yKeHHH MOXKHO paccMaTpHBaTh KakK MaTepHalbHylo TOHKY, MOTOMY
yTO pa3Mepbl MaJbuHKa MaJjibl 10 CPABHEHHMIO C PACCTOAHHEM, KOTO-
poe OH mpoxoAuT. Ho Koraa TOT XKe MaJb4HK BBIMOTHACT YIpazK-
HeHHst yTpeHHed 3apslKH, TO MaTepHalbHOH TOUKOH CUYHTAaTbhb €ro
HUKAK HeJb3sl.
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B Kakux H3 CAeayIOULMX cayyaeB Tea
MOMHO LUHMTATh MaTepHalbHBIMH TOY-
KaMH.

1. Ha cranke W3roTORISIOT CNOPTHBHbIA
auck. ToT Ke J1ucK rnocide 6GpocKa
criopTcMena npoJetaer paccrosiiie 55 M.
2. [laccaupckHuii camoJjer cosepliaer
pefic u3 Mocksnl B Xabapobek. Camoder
BbIMOJNHAET (PHrypy BbLICIIEro MHIO0TaMKd

«IITOMOP®», BPAlLasich BOKPYL CBOEH OCH.
3. KoubkoGesel TMPOXOAHT AHCTAHLHIO
copeBHOBaHHH. PHUTYPHCT BbINONHAET Y-
PAJKHEHHA [MPOH3BOJBHOR  MPOrpaMMBbl.
4. 3a HBHXKeHHeM KOcMH4eckoro Kopabas
chAedAT W3 UEeHTpa  yhpasJeHusa  Ha
JemJie. 3a TeMm xKe kopabinem Habawogaer
KOCMOHABT, OCYLULECTBJAWILHA ¢ HHM
CTHIKOBKY B KOCMOCE.

2. MoaoxkeHHe Teaa B npocTpaHcrse. CHcTemMa orcuera

Kak onpefeauTs nojoxenue rena? B ofHoM ApeBHEM LOKYMEH-
Te, OTHOCSIIIEMCH K HayaJy Hauled 3pbl, NPHBEAEHO TaKOe onuca-
HHe MecTOHaXoKaeHus Kaajaa: «CTaHb y BOCTOYHOTO yTiia Kpau-
Hero joMa ceJia JuloM Ha ceBep H, nponaa 120 waros, NOBEPHHCH
JHLOM Ha BocToK u mpoian 200 waros. B stom mecte BhIPOi MY
ray6unoii B 10 sokreit 1 Haligews 100 TananToB 30710Ta». Ecnu 6bl
yKasaHHble B JOKYMEHTE CeJO H 0M COXPaHHUJIHCh 10 HAILKX JHEH,
TO 3TOT Kaaa HeTpyaHo Gbiio 66l HAWTH. HO, N0 NMOHATHBIM NPHUH-
HaM, OT Cejia ¥ IOMa He 0CTaJoCh H cJefa, H HAaHTH KJaj M03TOMY
HEBO3MOXKHO. DTOT MpPHMEpP MOKAa3biBaeT, YTO MOJOKEHHE Tesla HJH
TOUKH MOJKHO 3a7aTh TOJbKO OMHOCUMEAbHO KAKOTO-HHOYAb APY-
roro TeJja, KOTOpOe Ha3hiBalOT meAoMm omcyema.

Tes0 OTCUCTA MOMKHO BbIGPATH COBEPIIEHHO MPOH3BOJAbHO. MM
MOKET CJ1YKHTh, HATIPpHMEp, JOM, B KOTOPOM Mbl KHBEM, BaroH 1o-
e3a, B KOTOPOM Mbl eeM, H BooOlle Jio6oe apyroe reso. Teaamn
oTcueta MoryT cayxutb 3emis, CojHle, 3Be3Jibl.

KoopauHathl TOukH. Ecau Teno orcyera BbIOpaHo, TO Hepes
Kakue-HU6YAb €ro TOUKH MPOBOAAT OCH KOOPAHHAT H TMOJOKEHHE
Mo6oii TOUKH TeJia onpeAeasiiorT ee KoopauHaTtaMu. Kak sTq penaior,
H3BECTHO M3 Kypca maremMaTHKH V Kaacca.
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Onpegenum, Hanpumep, MojoKeHHe ABYX aBToMoOHJeH — [ U
Il — na popore (puc. 2). Ilposeaem BAOJIb HOPOTH OCh KOOPAHHAT
OX ¢ Hayasom oTcyeTa (HadyasnoMm KoopauHaT) B Touke 0. Koopau-
HaTbl, OTCUHTbIBAE€MbI€ BNPaBo oT ToukH O, 6ygeM CUYHTATH I10JO-
MHUTEJbHBIMH, a BJI€BO — OTpHILATe bHbIMH. Torga nonoxeHdue as-
TOMOOU/IA ] onpene/iuTces ero KoopauHaroit x = OB. Ha pucyuke 2

Al macwirad BeIOpaH TakK, 4To X,= 1200 M.
3D Hasi aBTomobuas // KoopauHaTa Bhipaxaer-
cA udcaom 400 M, HO, Tak Kak ee MPHXO-
IHUTCH OTCYHMTHIBATHL BJEBO OT Hauyajga OTCue-

YA

ra, x,;,= —400 m. Takum ob6Gpasom, noJso-
JKEeHHe Tesa Ha NMPAMOH onpejeasieTcsi OJ1HOH
KOOPJAHHATOM. ‘

Ecaun Teso MoXKeT JABHraThCcA B npeaenax
HEKOTOPOH MJIOCKOCTH (Hanpumep, JoaKa Ha
o3epe), TO yepe3 BblOpaHHbIE Ha TeJje OT-
CueTa TOYKH MPOBOAAT ABE OCH KOOPAHHAT:
OX u OY. TlonoxeHHe TOUKH HA MMJIOCKOCTH
OnpefensioT OABYMSI KOOPAHHATAMH X H .
7 A Hanpumep, y Toukn A (puc. 3) KoopaHHATSI

TakHe: x=3, y=4; KOOpAHHATH TOUKH B:

x=2, y= —1,b.

Haxo#elr, ytobbl 3a1aTh MOJNOKEHHE Tea

B TMPOCTPaHCTBE (HaAnpuUmep, MOJOKEHHE

camoJieTa B BO3JYXe), HYXKHO NPOBECTH ue-

pe3 Tes0 OTCcYeTa TPH B3AWMHO MepPHeH/H-
s KyJasapHble ocH KoopmuHat: OX, OY u OZ
X (puc. 4). CoOTBETCTBEHHO 3TOMY IMOJOMKEHHE
Tesla (TOYKHM) B MPOCTPAHCTBE ONpEHess-
Y eTCSl TpPeMsl KOOpPAMHATAMM: X, Y H Z.

MmeHHo Takas cucrema KOOPAMHAT HC-
[OJIb30BAHA B [JOKYMEHTE O KJajle, O KOTOPOM paccKa3aHo B Ha-

yaje naparpaga. Urobbl HaHTH Kaaj, HYXXHO TOJBbKO 3HATh, /e
HAXOJHTCH TeJo OTcUeTa. -

Hrak, noaoxcernue mouku Ha AUHUL, NAOCKOCMU U 8 NPOCMPAH-
cmee onpedeasiiom CcOOMBeMcME8eHHO O0HUM, OBYMS U MPeMs
ducaamu — Koopdunamamu. [IpocTpaHCcTBO, B KOTOPOM Mbl JKHBEM,
ABJSETCA, KakK TOBOPAT, MNPOCTPAHCTBOM TPex H3MEPEHHH, HJIH
mpexmepHoLm RPOCMPAHCMBOM.

Cucrema orcyuera. Mbl yKe rOBOPH/IH, UTO ME@XAHHKA — 3TO Ha-
YKa O TOM, Kak Olpene/sTh MOJOXeHHe Teja B JI0O0OH MOMEHT
BpemeHH. [TocKoabKY NoOMOXKeHHe Tesa onpeie/siercss KoopaiHara-

MH €ro TOYEeK, TO IJaBHas 3ajaua MeXaHWKH CBOILUTCH K TOMY,
® urobn ymems sotucaames Koopounamer mouex meaa 8 2060l Mo-
MEHIM 8PeMeHU.
| Cucmema Koopdunam, meao omce4ema, ¢ KOMopsuiM OHA CBA-
3aMa, @ npubop Adas omcecdema gBpemeHu o0pasyom cucmemy
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