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MEXAHUKA

Mbr co3jaeM COBEPIIEHHO HO-
BYIO HAYKY, IpeJMeT KOTOPOH SBJIsSeTcH
upeaBeIvaiiHo crapeiM. B mpupogze mer
HHYEro JpeBHee JBUNCEHUA, HO HMEHHO
OTHOCHTEJILHO Hero (ujocodamMu Hamu-
CAHO BechbMa Majo 3HauuTedbHOro. Ilo-
3TOMY A MHOFOKDATHO M3y4aj Ha ONLITe
ero ocoGeHHOCTH, BIOJIHE JTOrO 3aciay-
JKMBAIOIIHe, HO IO Cero BpeMeHH Jaubo
HeH3BeCTHhIe, TU60 HeloKasaHHEIE.

I'. l'anuaneir, 1638 2.

Msbl npucTynaeM K HM3yYEeHHI0O MEeXaHMKH — HAVKH O ABUKEHHUHM
TeJl ¥ IPOUCXOAAINUX [PH BTOM B3aMMOJeHCTBMAX Mexay HEMH. [lo
XapakTepy pelnaeMbIX 3aZlay MeXaHWKY OeJAT Ha JBe OCHOBHEIE Ua-
CTH: KHHeMaTUKy M JUHAaMHUKY. B rxunemamuwe (or rpeu. kinema-
tos — mBMIKEeHME) onuUCHIBAETCA MeXaHWUYECKOe ABVKeHHe Tel bes
yuyera HIOPHYMH, KOTOPBIMH OHO o0O0ycioBJeHo. 3amauya KHHEMATH-
KM — [IaThk MaTeMaTHYeCcKoe ONHMCaHHMe TOro, KaK ABUIXKYTCA Teja,
0e3 BBIACHeHUS NPHUYHH, NOYEMY OHH TAK ABHUIKYTCH. Hurnamura
(or rpeu. dynamis — cuxna) npeacrasiser coboil pasgen MeXaHUKH, B
KOTOPOM BBIICHAIOTCA INPUYHUHEI, KOTOPHIMH 0BYCJIOBJIEHO TO HJIH
WHOe ABHiKeHHe. UsyueHne ITWHAMHKH I103BOJIAET O0BACHUTD, IO U e-
MYy Tela ABMIXYTCA MMEHHO TaK, a He HMHaJe.

Hay4Hble OCHOBEI COBPEMEHHO MeXaHUKM GLIIN 3aJI0/KEHEBI BhIAA-
IOIMMCA HMTANbAHCKMM y4eHBIM ['ammieo Tanuineem (1564—1642),
KOTOPOT'0 MHOI/Ia HAa3bIBAIOT NEePBBIM (DHBHKOM (B COBPEMEHHOM CMEIC-
Jie aroro ciosa). Baxsoit sacsayroit Tanunes aBifercs BBegeHHe B
(GusHKy Hay4HOro sKCcHepuMenTa. J[0 Hero U3ydeHHe ABUIKEHUA TACTO
OCHOBBIBAJIOCH JIMIIb HA AOBORAX, KOTOPBIe GLLIM IJIOAOM (haHTASHH.
Tanuned ke cuuran, uro «tor, KTO GONTAeT O IIpHpo/ie, BMECTO TOIo
49T00BI HAGIONATE €e U ¢ NOMOIILI0 9KCIIEPHMEHTOB 3aCTABHTEL I'OBO-
PHUTH, HUKOT/la He NI03HAET €e; HO eCJIM KTO-TO JoObeTcs ycnexa M NpH-
pojia 3arOBOPUT C HUM, OH& 3arOBOPDHUT HA A3LIKEe MATEMATHKH».

1o 03HAUAET, YTO U3yUeHWe NPUPOALI C MOMOIIBI (hU3HIECKUX
9KCIEPUMEHTOB NO3BOJIAET HAKOMMUTH MHOMKECTBO ONBITHBIX JAHHEIX,
obpaboTka i 0Go0IIEHNe KOTODBIX MOT'YT IPHUBECTH K OTKPEITHIO (H-
SMYECKHX 3aKOHOB. A GOJBIIMHCTBO (JU3UYECKUX 3AKOHO8 BHIPAYXKAET
HEKOTOPble MaTeMaTHYeCKHe COOTHOMIEHHA MEXJAy H3MepAeMbIMH Ha
OIBITE XapaKTepUCTHKAMH ' Tea Wim Kaxux-mu6o IIPOILECCOB.

ITo cnoBam masectTHoro ywemoro XIX B. ¥K. Jlarpamka, [anuneit
«OTKDBLI HOBYIO U 6e3rpaHuuYHyI0 061aCTh AJIA PASBUTHA MeXaHHKH. ..
HyxeH HCKJIIOUUTENLHBIN reEuil, 4To6HI YCTAHOBHTE 3aKOHBI IPHPO-
ABl Ha ABJIEHUAX, KOTOPLIE Beeraa OBIIM y BCeX mepef IJIasaMy U TeM
HEe MeHee YCKOJB3aJIH 0T BHUMaHHUA (DHUI0CODOB».

! 91i xapakTepreTnEm HasmBaOTCH PusuLeCKUMU GEAULUHAMU.
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OCHOBbI KHHEMATHKH

I'maga 1. IPOCTPAHCTBO, BPEMs, IBUKEHHUE

Munauapasl JieT Hasajk B pe3yJbTaTe CJI0XKHBIX IPOIeCcCOB U MHO-
roo6pasHbIX MpeBpameHuii Ha 3eMJe PoAUIACh XKU3Hb. MepTBas npu-
poZa MOpOoAHIIA KHUBYIO...

Ilo Mepe HAKOIIEHHA 3HAHUM 00 OKPYIKAIOIIIel IefiCTBUTeIbHOCTH
J0Au cTany 5ojlee OCO3HAHHO CMOTPETh HA BelllH, NBITafAch OOBACHUTE
MHD M3 HEero caMoro, He npuberasd K CBepXBECTeCTBEHHBIM CHJaM.
Taxk, ye B V B, Io H. 3. ipeBHerpedecKkuit punocod I'epakguT muca:
«Mup, eaquHBI! U3 BCero, He CO3AaH HUKeM U3 GOroB M HUKEM M3 JIIO-
e, a 6b11, ecTh ¥ OyZeT BeYHO JKHUBBIM O'HEM, 3aKOHOMEPHO BOCILIA-
MEHAION[AMCS ¥ 3aKOHOMEPHO yracalillyM...»

Cerousa Mbl 3HAEM, YTO B KadecTBe caMoro ofmiero, MCXOJHOIO
NpeAcTaBJIeHHA O MHpe, B KOTOPOM MEI JKHBEM, MOXHO paccMarpu-
BATH CJejyioiiee:

Oxpykalolui HaC MHP MaTepHaJeH. J

9TO O3HaAYaeT, 4TO:

1. Mup cywecmeyem O00BeKMUBHO, M.e. HE3ABUCUMO Om 'be
20-ub0 CO3HAHUA U 8He €20.

2. O6pasylowas mup mamepus cnocobHa deiilcmeoséams Ha HAULU
Op2aHbL YYECME U 6bL3bL6AMDb Y HAC OnpedeseHHble OWYUJeHUS. Epu-
muyecKku QHAAUIUPYSL IMU OWLYU,eHUA, Mbl MONCEM NOZHABAMb CYuULe-
cmayowue 6 Mupe A8NeHUS.

PasBuTHEe acCTPOHOMHH, (QPU3MKH H JPYIHX HAyK MOKa3alo, 4TO H
Ha Bemie, ¥ B KOCMOCE JEMCTBYIOT OJHH H Te K€ 3aKOHBI JIBHIKEHHHA
maTepun. JIBuyKeHHe MaTepUU MPOMCXOJUT B IIPOCTPAHCTBE U BO Bpe-
MEHH.

§ 1. TIPOCTPAHCTBO U BPEM3A

TTopaskeHHBIEe 3PEIHINEM OKDPYXKAOLero MUpa, JIIOAH emme B faje-
KOif APEeBHOCTH 3aMETHJIM, YTO B IPHPOAe HET HUYEero 3acThIBIIEro,
Bce B Heil HAXOAUTCA B HENPEPBLIBHOM ABHKEHHHU U GECKOHEYHOM pa3-
puTHU. Bce TeueT, Bce U3MEHAETCHA, POBOPUJL ApeBHerpedecKkuii Guio-
cod IepaxauT, ¥ HEBO3MOXKHO /{Ba PA3a BOMTH B OIHY M Ty e DEKY,
IIOTOMY 4YTO YKe Iocje IepBOro pasa OHa ycIeeT M3MEHHTLCH.

YepesoBaHUe PA3AMYHBIX COOBITHI, a TakKe BOSHHKHOBEHHE H
npexpaimieHre MHOroOOpasHEIX MPOIECCOB, PasIHYAIOMUXCA cBOe#
IUIATeIbHOCTHIO, ONpEeenAoT TO, YTO Mbl HA3LIBAEM BpeMeHEM.
Bpema — odna u3 ¢opm CywecmeosarHuis mMamepuu. CyiiecTBoBaHHE
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NPOTHAMEHHOCTH Y MATePHANbLHBEIX 00BEKTOB, HAJIMUHE Y HUX I'DAHHI]
M BHYTpPeHHeH CTPYKTYDHI ONpeAeNsaloT APYIVIO QopMy cyuiecmaeosa-
HUA Mamepuu — NPOCTPAHCTBO.

IIpocTpaHCTBO M BpeMs OTHOCATCH K OCHOBHBIM (DH3HUECKHM IIO-
HATHAM. [loaTOMYy OonpemenuTs MX Uepead 4TO-TO eme Gojee obiee B
¢dusnxe Henb3sa. Kaxoe Obl ABIeHHMEe HH paAcCMATPHBAJIOCH, B YHUCJIO
OITMCHIBAIOIIUX €ro BeJUYHH 00A3aTeNbHO BXOAAT IPOCTPAHCTEEHHBIE
M BpeMeHHEIe XapaKTepUCTHKH. TaKMMH XapaKTepUCTHKAMH SABJIAOT-
CH paccmosnusil U NPoMeIcymrl 8peMeHU.

IIpoMesKyTKHM BpEMEHH MeXAY COOBITHAMM ONpPeAeNalTcs ¢ IOMO-
IIBI0 MOKA3aHWH uyacos. YacaMu MOIKET CIYIKHTH JI060€ YCTPOMCTBO
HJIM CHCTeMa Tel, B KOTOPOH NPOMCXOAMT KaKoi-1ubo mepHomwde-
CKM# nponecc. B mepuogndeckoM npomecce MHOTOKPATHO MOBTOPSET-
CA OLHO M TO 3Xe COCTOAHHe MaTepuasbHOro oosexra. Ilpumepamu mo-
DOOHBIX IPOIECCOB MOTYT CAYIKHTHL KosebaHWA MaATHHKA, BpalleHue
3eMJaH BOKPYT coBCTBEHHOH ocu, Kosiebanusa GalaHcupa B KApMAHHBIX
M Hapy4YHBIX "Yacax, KojebaHms aToMoB M Ap. Korpa-to Bpems mame-
psann| 0o 4ejopedyeckomy nyikcy. B Cpegaue Beka HIMPOKO HCIIOJIB30-
BAJIACEH NeCOYHBIe dackl. ['aimieil B CBOMX ONbITAX MOJIb30BAJICH GOJIb-
muM 6aKoM ¢ BOIOH, B KOTOPOM OBLIO OTBEPCTHE, W3 KOTOPOro BOAA
BBITEKAaJIa B IOJCTaBIeHHBIH cocy. [IpOMeXyTKHM BpeMeHU OH OIeHH-
BaJI, B3BeIIUBas BHITEKIIYIO BOLY.

BaxxHoe sHaueHHe MMeeT BEIGOD efuHUILLI BpeMeHHu. Ecan B xave-
CTBe 9acOB pacCMaTPHBATEL 3eMJII0, BPAINAIOIIYIOCA BOKDPYT CBOeit ocH,
TO €CTEeCTBEHHOH eANHUIIell BpeMEHH MOTYT CAYIKATE CYMKU; €CJIH 3Ke
paccMaTpuBaTh opOUTANBHOE ABM)KeHHe 3emuHn Bokpyr ConHna, To 3a
€MHUIY BPpEMEHH eCTeCTBeHHO NPUHATH 200 U T. n. Haubosee TouHkI-
MH HJacaM¥ ABJIAKTCH AMOMHbLE 1ACHL, C TIOMONIbI0O KOTOPBIX B HACTO-
Alllee BpeM#A YCTAHABJIHBAETCA OCHOBHAA €JUHUIIA BDEMEHH — CeKYH-
da (c). Tox ¥ CyTKHM CBA3AHHI C CEKYHAOH CAEAYIOMHUM 06pasoM:

lrog=3,1-10"¢c, 1 cyr=~8,6-10%c.

Bpems obnagaer cileAyoOIIMMH CBOHCTBAMM:

1. OnsEoMepHOCTH. MoOMEHT HACTYILIEHHA JIO00r0 COGLITHS
(oTHOCHTENILHO BHIOPAHHOTO HadYasa OTCYETa BPEMeHM) BCErja MOKHO
onpefenuTs 0dHuUM ducaom (i).

2. HenpeprsiBHOCTB. Jlio6ble IPOMEXKYTKH BpeMeHH obiama-
10T GecnpefesbHOM AeNuMOCTEIO. J[PYyrUMu CJIOBAMH, HE CYIIECTBYET
TAKOro NPOMeXyTKa BPEMEHH, MEHbIIle KOTOPOTO yiKe HeT.

B coorsercTBuUM c 3TMMHM CBOWCTBAMM HENpPEDPHLIBHOMY TEUEHUIO
BPEMEHH YacTO CONOCTaBJIAIT NPAMYIO, HA3LIBAEMYI0 OCBIO Bpe-
menu. Ha ocu Bpemenu, nsobpaskeHHON Ha pUCYHKe 1, OTMedeHBI TOU-
KH, COOTBETCTBYIOIIHE MOMEH- il
TaM HACTYILJIEHHSA Tpex cobnIThii: E

; A B c
A, B u C, ofHO U3 KOTOpPHIX — | £ = -
A — npuEATO 3a HaYalo orcue- | 0 t tz 1t ;
T4 BpeMeHH, T.e. MOMEeHT ero =~ =
HACTYIJIeHHsA BHIOpAH B3a HYIB Puec. 1



{(t,=0). Ecny B MoMeRT macTynneHEs cofHTnA B dackl noxasany
BpeMA £, 4 B MOMEHT HacTyILIeHus colnTia C — BpeMsA Iy, TO npoMe-
mymox apemeny Mexgy cobmruamu B m C OyaerT pased pPAsHOCTH
to — £y,

Pa3sHOCTE KOHEeZHOro B HAYANbHOIO aHagcHyit aroboft senwauHR B
bHsEKe NpTHEATO 0603EAYATH ¢ MOMOMAIC IMPEYECKOl GyKBol A (Aevs-
Ta), CTABA ee Heped ofoBEAYEHMEM COOTBETCTRYIOMEeH Beaudnan. [To-
TOMY AN MpOMEXYTKA BPEMEHH MBIl MOXEM B ZaNHOM CIyIae 3amH-
CaTk:

.ﬁ‘ = tg - t] .

TaxuM oGpasoM, ec/H ¢ O3HATAeT MOMEHT Bpemend, To At — mpo-
MEIKYTOK BpeMeHH. Bnpouem, ¢ — 3T0, KOHEYHO, TOXKe OOpefeileH-
HEBIA TPOMEIRYTOK BEPEMEHH, TUJILKO IPDOMEKYTOR BPeMEHU MeXKEy ThA-
KMMH COOBITHAMH, OOHO M3 HOTODHIX TPHHATO S4 HAYALO QTCIETa
BpeMeHH.

OcHODLOH NPOCTPANCTREHRON XAPAaKTEPUCTAKOH ABLseTCs pac
cmoanee. UTobar HAATE TO UIH KHOE PACCTOAHME, HeoDX0AUMO IPOKe-
naThL onpenehennnle Hamepenuas. He cyimeeTsyer OLLITOR, KOTOPhIE
NoaBuIHIH 66l ONpeleNETH aBCOTIOTHLRE paccTodERA B000me; sKeIe-
PUMEHTATBHO MOMKHEQ USMEPHTH TONLKO PACCTOAHAS Mewdy menamu
(a8 PASHLIMH YACTSIMM CAHOTO ¥ TOrO e Tea).

Jlna onpexeneHusa pacCTORHUE HYMHO BHOPATh efHHUIY AJMEEL.
B pasHEbie BpeMeHA DASHEIR HADONEl HNCOOJB3QBATH B KaHeCTBs TAKO-
BOE M QJMHY [ara, E DARCCTOSEME OT JIDKTA A0 KOHIA CPEAIErc MaJlhb-
1A, H PACCTOHHME, IPUXOLEMOC MEMEXOA0M 3a JeHs, 1 T. II. B HacTto-
Alee BpeMA NPERATA eIWHAA [IH BCeX CTPAE OCHOBHAA eAHEULA
ATMER — Memp'.

ComocTABARENE MHOIMX OORTHBX (GAKTOB, CERASAHHLIX € M3-
MePEHHEAME PAcCTOAHHN MEXAY PA3IHYHLEIMH TeéJaMH BAONb DAZHEERIX
HAMPABIeARH, TO3BOIIAC ODHADY/KHTS ¥ IPOCTDAHUTEA DAL CBOMCTR.

1. HeopepslRHOCTE. Bee paccTOSHEA B NPOCTDAHCTEE obaa-
jgator GecupejelbHOH AeINMOCTEIO, T. €. He CyilecTByeT TAKOIO pac-
CTOAHMST, MeHBIIE KQTAROTO YiKe
HEeT.

2. TpexmepHOCTh, Iloxo-
sikeHHne nodoft TOUKH B OpoCTpaH-
CTBE QOpejelIfeTcA mpeas Iucna-
MH, HAOPUMSD KOUDSHHATAMHE X,

B L it L R e e R I R
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P

Afx.y,z2)
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! Q . » . Y, 2 (puc.2). Bimea aro B HHZY,
S v ¥ | romopaT, Yr0 pA3MEPHOCTH HAIIE-
A i ro OpOCTPAHCTBA DARHA TREM.

X ¢ 3. EexamaosneTe. Co-
Rasmacrmsin 1+ ¢ smmrmetm e d PTHOIOEHHA MEXRTY PaA3IWHIHEIMH

PHc. 2 TOpOCTPAHCTHeHHEIMHA PAaCCTOSHH-

1 CornacHo CORDEMENHOMY ONpPEZEREHUIC, Memp — 3T0 DACCTOAHHE, KOTO-
poOE ¢BET MROXOAMT B Baxyyme 3a 1/208 7H2 458-10 gommo ceryHmst.
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AMH B HAIleM MHpPe YAOBJIETBOPAIOT AKCMOMAM eBKJIM0BOH reOMeTpHH,
M, B YACTHOCTH, BBINIOJIHAETCS 3HaMeHuTas Teopema Iludaropa.

IlocsiegHee CBOMCTBO BHIMOJHSETCA B HAIleM MHpPe He abCoOJIOTHO
To4HO. BOM3m MaccuBHBIX HebGecHBIX Tes (Hanmpumep, 3Besn) Habiio-
[ATCHA OTKJOHEHHA OT 3aKOHOB €BKJIHIOBOH reOMeTpHH.

Boobie, B mpocTpaHCTBEHHON CTPYKTYpe Hallero Mupa pasjuda-
IOT TPH YPOBHS:

1. Mezamup. DTO MHDP OrPOMHEIX ACTPOHOMHYECKHX CHCTEM —
rajakTHK, BKJIIOYAIOIIMX B cebA COTHHM MHJJIHADPAOB 3Besz. Bce Bme-
cre oHn ob6pasyoT Beesennyio.

2. Maxpomup. 910 Mup OGBIYHBIX, OKPYKAIOIIAX Hac B IOBCe-
IHEBHOM >KHM3HH TeJ, HAUWHAS OT NEeCUYMHKM M KOHYAA IJIaHEeTHBIMH
cucTeMaMu, oJo0HbIME Hame# ConHeuHO#H. Bee aTu Tena Ha3BIBAIOT
MAKPOCKONUYECKUMU.

3. Mukpomup. DT0 MUD MOJIEKYJI, ATOMOB ¥ 3JIeMeHTADHBLIX Yac-
TU1, (3JIEKTPOHOB, IPOTOHOB H AP.).

B nmanerelimeMm (B MexaHHKe) MBI OyeM paccMATDPHBATE JIMIIL Te
ABJIEHUHA, KOTOPEIE NPOHCXONAT HA YPOBHe MaKpPOMHpa.

') 1. Kakue dopmbl CylecTsoBaHMA maTepuun Bol 3HaeTe? 2. lMepeuuncnure
cBOWCTBa npocTtpaHcTea. 3. HasoewuTe cBoWcTBa BpemeHu. 4. K kakomy
YPOBHIO CTPOEHWMA MMpa OTHOCATCA: a) atombl, 6) CKONNeHWsa ranakTuk,
B) aeTomobunu, r) aNekTpoHbl, A) pakeTbl, €) 3eMHOon wap?

§ 2. CHCTEMA OTCYETA

JI1o6oe cobriTHE XapakTepu3yeTcd MecTOM, I'ie OHO IIPOM30IILIO,
U BpeMeHeM, KOTr/Jla OHO HACTYIIHJIO.

Yro kacaeTcd MOMEHTOB BPeMEHH, TO MBI yiKe 3HaeM, 4YTO OHH
onpeneNAlOTCsa MNOKa3aHUAMH dYacoB. A UTO ciaeAyeT IMOHHMATEH IIOX
«MecTOM B mpocTpaHcTBe»? Bompoc 3TOT He Takoil NpocTol, Kak MoO-
JKeT MOKA3aThCsS ¢ NEepPBOTo B3IJIAA.

Ecnu, sannpuMep, BbI, CTOA ¥ OKHA B PABHOMEDHO JBMIKYINEMCH Ba-
TOHEe, BBIITYCTHUTE M3 PYK Kakoi-nmbo mpeamer, TO YBUAUTE, YTO OH IIa-
naer npamonuneiino sEu3d. OQHAKO NMPOXOKWI, HAXOAAIMANACA BOMIH3N
MIOJIOTHA KeJIe3HOH NOpOrH W Hab/ionalomuil 3a najieHueM 3TOTO Ipej-
MeTa OJHOBPEMEHHO C BaMH, VBHIMUT COBCEM Jpyroe: mpeaMer Oymaer
ABUraThCH He NPAMOJHMHEHHO BHH3, 4 IO HEKOTODOH KpU60il NTUHUHA
(puc. 3). Ho ecnu aTo Tak, TO —— e ——
MOMKeT BO3HHKHYTH BOIIPOC: ) 5] p en
rae B JEHCTBHTENBHOCTH Ha- | ,—‘#
XOOATCA Te <«MecTa», 4depes | *
KOTOpBIe MHPOXOAHUT IpegmMer | !
IpH CBOEM NaJeHHH, — Ha |
NPAMOM JIUHUHA WIH KPUBOMA? |

Has Toro urobsl OTBETHTE |
HE, 20T BOIPOC: BRI, | R er—r—
4YTO Ha MOpPaKTHKe MOMKHO Puc. 3
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