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NMpeaucnosue

Bel nmpucrynaere K M3y4eHWIO BAYKHOH M MHTEDECHOH HAYKM MeXaHu-
ka. Mexanuka — paszen (puanMKH, a QUIHKA — HaAyKa skcnepumenrtanbHas. [lo-
9TOMY M3ydeHHe (PU3MYeCKOro sBJIeHHA, KAK MPABUJIO, HAUMHAETCA € JAeMOHCTPA-
[MH OIBITOB, WM, KOTJA 9TO HEBO3MOMKHO, ¢ UX omucanus., Habnwonas yuebryio
(hHUBHUYECKYIO AEMOHCTPALMIO, HEOOXO0AUMO MOHATE, ¢ KAKOH HEeJIbIO II0KA3aJ ee YIu-
Tenab. IS 9TOro HAJMO MOCTAPATHCH YIOBUTH TEXHUUYECKYIO MEI0, 3AJI03KeHHYIO
B 9KCIEPHMEHTANbHOH YCTAHOBKe, He IPOIYCTHTEL BAMKHBIX JeTaleil B Xo/e OmnkITa,
VBUETH PE3YJIbTATEI M MOHATH BLIBOJLI. HeKoTOphle N3 M3yYyaeMbIX ABJIEHUH BeTpe-
4AIOTCH B [OBCEHEBHOM KU3HN. BajKHO yMeTh VBHAETh M PACHO3HATEL (DU3HYECKOE
siBjieHre B ObITY. OTO pasBuBaeT HadmomarelbHOCTh. C IMOMOIIBI HEXUTPBIX IIPH-
CI10COOJIEHUI IIPOCTHIE -ONBITH MOYKHO MOCTABHTE CAMOCTOATENBLHO B JOMAIIHHX yC-
noBuax. He ynyeckaiiTe TaKyio BOSMOMKHOCTb: 3TO TPEHUPYET SKCIEPUMEHTAIbHBIE
HABBIKH.

Tem He MeHee JUIl YCBOGHUA H3YyYaeMOro MaTepHasa HEAOCTATOYHO YBHIETH
OIBITHI, YCJALIIATE 00bsAcCHeHHe yuutess. Tpebyerca emje nmpoayMarTh YBHIEHHOE,
MOPA3MBICIUATE HAJ YCIBIIIAHHLIM. Yueba — 9T0 TBOPYECKHH TPy, B KOTOPOM He-
00X0AMMBI HACTOHYMBOCTE ¥ MpHUIeKaHue. Ecn Ha YpPOoKe BBl UTO-TO HE TOHSAJH,
He CTeCHANWTeCHh MONPOCHTh VIUTE A 00BACHUTE ellje pa3. « KTo MHOro cripammusaer,
TOT MHOTO 3HAET», — [JIACHT HAPOJHAH MYIPOCTh.

BosbIIVIO IOMOIIE B IOMCKAX OTBETOB HA MHTEPECYIOIHe BAC BOIPOCHI OKAMKET
yuebuuk. s aToro 4MTaTh €ro ciaeayer 04eHb BHUMATEJILHO, BHUKAHA B CMbLICH
KaKka0M dpasel. Unras yueOHUK, MKeNATENbHO AEJNATE KPATKHE W YeTKHe 3allMCH.
Bamm sanmcH JODKHBL COAEPIKATH CAMOE I'JIABHOE — OIpeNesIeHHsd, BhIBOJBI (op-
MyJi, (POPMYJIHDPOBKH 3aKOHOB, €JIHHMIILI (DM3MUYECKUX BEIHWYMUH, CXEMEI ONBITOB
u rpacduxn. OgHa U3 IIIABHBIX YyacTeld yueOHUKA PUCYHKH, HEPA3PHIBHO CBA3AHHBIE
¢ TekcToM. HeobXoauMo MX BHMMATEJIBHO PACCMATPHBATL B ODAYMBIBATD.

OKoHYMB H3yYeHUEe TON MJIM WHOH IJIABBI, O3HAKOMBTECH C KPDATKMMU BLIBOJA-
My U3 Hee. Ilociie 3TOro OTBETHTE HA BOIPOCHL M PEIINTE IpejjaraemMble 3aJadu.

Pemenue 3aa4 uMeeT UCKJIKUYHTEIbHOE 3HAYCHME /s M3yYeHUA Qusniu. Pe-
1as 3aga4y, Bbl He TOJBKO BCIOMHHAETE U 3aKpeILIAeTe B NAMATH U3VYeHHBIM Ma-
TEpHAaJ, HO U YUYHTeCh TBOPYECKH NPUMEHATHL BAIllM 3HAHWA. Y MEeHHe pelnatsh 3aja-
u¥ BeIpAbATHIBAETCS IMOCTEIEHHO M JUIIL B IIPOILECCe CAMOCTOATENLHOTO HX pelle-
uusa. ['1aBHOe — He oTuaMBaThCA MPU Heyaauax!



MEXAHUKA

MexaHnKa — 3TO HAyKa 0 MEXaHWYECKOM ABHIKEHUH MaTepPHAb-
HBIX TeJl U B3aUMOJeHCcTBHAX Mexxay Humu. Haspanwe «MexaHHKa» IIPOHUCXO-
OAT OT IPeYecKoro cjioBa meéchanikeé, 4To 03HAYAET «HCKYCCTBO IIOCTPOCHHA
MaIIlfH» .

IlepBhle nmpocTeiiye MeXaHH3MBI IIOABHIHCH B JpeBHOcTH. Ilanka — mep-
BO€ M3 OPYAUH, HCIOJH30BAHHBIX UYEJIOBEKOM, IpeacTaBiseT co0od phryar.
B xaMeHHOM TOIIOpe phIYAr cOoYeTaeTcs ¢ KJIAMHOM. B OpOH30BOM BeKe IOABH-
JIOCH KOJIeCO, IMO3AHEee HAYaJIM NPUMEHATh HAKJIOHHYIO IJIOCKOCTh.

Hayxa mMexaHMKa BOSHUKJIA B OTBeT HA morpebHOCTE mpakTuku. C omHOH
CTOPOHBI, PEMeCJ/IEHHOE NPOH3BOACTBO, CTPOHUTEJLCTBO ILIOTHH H MOCTOB, Cy-
JIOB U APYTHX COOPY’KEHWH CcIocoOCTBOBAJIM HAKOILIEHWIO 3HAHUHA O MEXaHH-
YeCKHX SABJIEHUAX, & C APYroil CTOPOHEI, IJId X COBEPIIEHCTBOBAHWA M PasBH-
TAA TpeboBanuchk HOBEIe 3HAHUA. I ycnemHOro BeJeEUs BOEHHBIX AeHCTBHH
yxe B V B. 70 H. 9. aduHcKo# apmuein B Ilesononecckoi BoiiHe OBLIM IpHMe-
HeHEBI CTeHOOMTHBIe MalINHEI (TapaHbl) X MeTaTelbHBIE NpHcnocobaeHna (6a-
JIACTHEI ¥ KATANYJLTHI).

CinoBo «MexaHMKA» BIEPBhIE BBEJAEHO B HAYKY B COYMHEHHWH ADHUCTOTENA
«Pusuxa» (IV B. 1o H. 3.). B HeM ObIIM CyMMHDOBaHEI 3HAHUA O MeXaHHUe-
CKMX SBJCHUAX, NOLIEAINNE JO HAC B BHUJE ONMMCAHHUS MPOCTEHINMX MAIIMH U
MeXaHHM3MOB B Dojiee paHHMX COYMHEHHAX (TpaKraTax) ydeHBIX ApeBHei I'pe-
IHH.

Hauano pasBuTHA MeXaHHKM Kak Hayku orHocaT kK III B. mo H. 2., Korpa
ApeBHerpeuecKui ydeHBIH Apxumen chopMyJIHPOBaJ 3aKOH PABHOBECHS PhI-
yara ¥ ycJIOBUe ILIaBaHHWA TesJ. Bkaag Apxumena B pa3BUTHe HAYKH 3aMedaTe-
JIeH TeM, YTO OH BIEpBLIe NPHMEHHJI MaTeMaTHKY AJdA ONHCAHHA W aHAIHU3A
MEeXaHMYECKHUX SABJICHHIMA.

C uMeHeM BBIZAIOIIErocs UTANbAHCKOro yueHoro I'. Tanunes, skcnepumesn-
TAJNBHEIM NYTEM YCTAHOBHBINEr0 3aKOHBI MAJeHHUS TeJl W KouebaHMN MaATHH-
Ka, CBABaH CJeAyIOmHH sTtan B passuTuu MexaHmiu. I'. Tamuneit chopmynu-
POBajJ OJHH M3 OCHOBHBIX 3aKOHOB MEXAaHWKHW — 3aKOH MHEPIHH.

Onwupascs Ba pabote! ['annnea n HaOMIOAEHNAA ACTPOHOMOB, 4 TAKYKE HA CBOX
co0cTBeHHBIE McCllefoBaHusA, anrnuickuil dusuk M. HeloToH co3fan mesibHOE
VUYeHHe 0 B3aHMOAEHCTBUH TeJ KaK NpPHYMHEe MEeXaHWYEeCKOro ABHIKEHHA, KO-
TOpOe Teleph HA3hIBAIOT KJIACCHYECKON, MM HLIOTOHOBCKOH MEXaHWKOH.
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3ateM Hago 3HATH MeXaHUKy?

He n3yuyuB MeXaHMKY, HEBOSMOXHO HOHATE HHU GAHO HBJEHHE OPHPONEL,
TaK Kax Jofoe ABNEHHE OKPYKAOIEro Hac MHPA €BA3AHO ¢ TEM HJIH HHBIM
BHAOM JBHMCCHMS.

3HaHHe MeX8HUKM HeoOXO0AMMO AAH NOHUMAHHWA NPHHEUHKIOB YCTPOHMCTEA H
paboTer paggoobpasHBIX MAINWH W MEXSHHZMOE, AJA WX HPaBHABHEOrC H 3¢
(GeKTHBHOrO IPUMEHEHN, KORCTPYHPOBAHAA B YCOBEDIMEHCTBOBAHMA. JTO Ka-
CAETCH KaK ORITOBRIX TEXHHYECKHX yCTpO#cTE (Hampwmep, NOELIecoca), TAK U
CAOKHeHMEX (BANPUMEeD, KOCMHYECKOro KopaGna).

MexaHUKa KaK HAyKa BOSHUKIA PaHbIie APYIAX paskedoB $puaukiu. Meto-
Abl H3YICHHA SBJICHHN IPHPOAK ¥ OCHOBHEIE MOHATHA MeXaHWKH HCHOOAb3YIOT
He TOJABKO B IPYIBX paszjenax $H3NKU, HO ¥ B DOJCTBEHHRIX HAYKAX, TAKHX
KAK ACTPOHOMASA, KOCMOHABTHKS, 3JEKTDO- H PAAHCTEXHEKA. MeXaHMKY MOXMK-
HO TIO OpaByY EaskaTh dyHzaMeHTOM (HIMKM M ADYTHX HayK, a 0e3 3HAHAHA
(pyHIZaMeHTa HEeBO3MOXMKHC YCBOHMTE BCE OCTAJLHOL,



MEXAHU4YECKOE ABWXEHUE

§ 1. OCHOBHbIE NMOHATUA KUHEMATUKU

IlepBBIil pasgen MEXaHUKH — KHHEMAaTHKa — M3Yy4aeT, KaK JBUIKETCH TeJIo
(kinématos B mepeBojie ¢ TPEYECKOT0 O3HAYAET «JIBHIKEHHE»), MPEIJIATAeT CIIO-
cobbl oTMCaHWA ABHIKEHWs, HO HE OTBEUAET HA BOIPOC, ITOYEMY OJHO TEJIO JBH-
WeTeA TaK, a Apyroe WHAYE.

B o0bigeHHOH KHU3HM IOJ CJOBOM «TeJIO» MHOAPA3YMEBAIOT TeJ0 UYe/IOBeKa
WJIH JKUBOTHOrO. PU3NKH HA3BIBAIOT (uauyeckum meaom (MU TIPOCTO MeNoM)
BecAKUU npeamer. K (usWUecKUM TelaM MOKHO OTHECTH, HANPUMEp, KAILIIO
BOJIBI, JIePEBO, CaMOJIeT, HCKYCCTBEHHBIM CIIYTHUK 3eMuH U camy 3emun. Kax-
noe Teno B 000 MOMEHT BpeMeHHM 3aHMMAaeT OIpeNesIeHHOEe IOJOXKeHHue
B IPOCTPAHCTBE OTHOCHTEJBHO JAPYrUxX Tei. Ec/iu ¢ TeueHHeM BPEMEHH II0JI0-
JKEeHHe TeJa He W3MeHSEeTcsi, TO MOBOPAT, YTO TeJNo HAXOAUTCA B MOKOE.
Hanpumep, Haxo#ATcsA B NOKOe KHUIA, JIEMKAIasd HA CTOJE, CTOJI, CTOAIHI
B KOMHATe, caMa KOMHAaTa B [joMe, a Takyke oM. HemoaBuKHBEI U MAIIWHBI HA
aBTOCTOAHKE, HepaboTaoniie KpaHbl HA CTPOHKe, CAMOJETHl B aHrapax u T. J.

Eciim ¢ TeueHneM BpeMeHH TMOJIO}KEHUE TeJla U3MeHAeTcd, TO dTO BHAYWT,
YTO TeJ0 COBEpIIAeT MeXaHWUYeCcKOoe JABHIKeHHE.

Mexanuueckum O8uiceHuem Tejla HA3BLIBAIOT M3MEHEHHE €rc IOJIOMKEHHUsd
B IIPOCTPAHCTBE OTHOCHTENBHO APYIHX TEJ ¢ TEUEHWEM BPEMEHH.

OfpaTuTe BHUMaHHE HA CJIOBA «OTHOCHUTENBHO APYTuUX Tea». OHM osHaua-
0T, 9TO JJISA TOTO, YTOOBI TOBOPHUTHL 0 MEXaHWYECKOM ABUIKEHHH, B ITPOCTPAH-
CTBE J0JIKHO OBITH, IO KpaiiHeH mMepe, JABa TeJa: TO, 32 KOTOPBIM HabJIIOmaioT,
A TO, OTHOCHTEJbHO KOTODOTO PACCMATPHUBAETCHA MOJIOMKEHHEe IePBOr0 TeJd.
Bropeim Tenom mosxer ObITH Ji0boe TeJsio, HaNpuMep, cam Habmwoparens. Eenu
BTOPOTO TeJia HEeT, TOBOPHUTH O ABUIKEHHUH OJHOTO-eJMHCTBEHHOI'O TeJia B ITyC-
TOM TPOCTPAHCTBE HEBO3MOMKHO.

Teno, oTHOCHTENFHO KOTOPOro pacCMATPUBAETCA ABUMKEHHE APYTHUX TeJ,
HA3BIBAIOT MEAOM Omceyemad.

Iomyerum, uro aBromobuis efer no mocce (puc. 1). B arom cayuae 3a Teno
oTcyeTa MOryT OBITH IPHHATHL oM WiH Jioboe gepeBo. Teslom oTcuera moker
CAYKHUTh U APYTO#A ABMIKYIHICA aBTOMOOHIB.

PaccmarpuBas ABHIKEeHHE OTHOCHTEJIBHO TOTO WA WHOTO TeJia 0TCUeTa, MbI
MBICJIEHHO moMmeiaeM ceba Ha ero mMecro W cunraeM cebs BMecTe C TeJIOM
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Puc. 1

oTecyeTa MOKOAIMMHCA, TOI'J[A KAK BCe OCTAJLHBIE Tejla TAK HMJIMA HHAYe JBH-
JKYTCS OTHOCHTENBHO Hac. JIoboi yenoBek, OeccosdHATENBLHO cunTas cebsa Tenom
orcuera, HAOMIOAAaeT 3a CI0MHBIMH ABUIKEHUAMMN OKDPYIKAIOIMUX ero TeJl.

Cucrema orcuera. M3 Kypca mMareMaTHKW H3BECTHO, YTO IIOJOMKEHHE
JI0060H TOYKHM B HaIlleM TPeXMePHOM ITPOCTPAHCTBE OITHCHIBAETCH TPEeMA ee KO-
opamHATAMH X, Y, 2 (puc. 2).

Ecnu aBusKeHHe TOYKH NPOMCXOJMUT IO MPAMOM, TO AJA OIMHUCAHUSA ee II0JIO-
SKeHHs HOCTATOYHO OJHOH KOoOpAMHATHOH ocu, Hanpumep OX, KOTOPYIO cOBMe-
mamT ¢ aroi npamoi (puc. 3). Torga nosoykeHrWe TOYKH B JAAHHBIH MOMEHT
Bpemenn (Touxa A;) onpejensiercs KOOpAUHA-

TOH X;, T. €. PACCTOAHHAEM OT TOYKH A, /[0 BbI- z 4
OpaHHOro Ha dTOW OCH HaYaja KOODAUHAT.
B apyroii MOMeHT BpeMeHH TOYKAa MOMET
3aHHUMATB Jpyroe nojoxkeHue (Touka A,), KOTO-
poe XapakTepu3yercs KoopauHATOH X, Takum
oﬁpaaom, ecJId MOJIOMEeHHEe TOYKH ¢ TedYeHHeM
BPeMEHH H3MEHAeTCH, TO U3MEHSAEeTCH U ee KO-
OpIAMHATA, V TOKOAIIEHCH jKe TOYKH KOOpPLH-
HATa ocTaeTcsd HEM3MEHHOH BO BDeMEeHH.

YacTo OKa3BIBAETCS, YTO JJsi ONUCAHUS
TOJIOMKEHUA TOYKH OJHOH KOOPAWMHATHOH OCBIO
He 000HTHCH, TOTIA NMPUXOJUTCS BBOAUTL JIBY-
MEpPHYIO WM TPEXMEPHYIO CHCTEeMY KOOPAUHAT 0 A, A, x
M CJIEIUTH 32 U3MEHEeHHAMH BO BPEMEHHU JIBYX x, I
WM COOTBETCTBEHHO TPeX KOOPAHHAT. %5

DU3NKA UMEeT JIEJIO C IBHIKEeHUAMH Peaslb-
HBIX Tes, a He abcTpakTHBIX Touek. IIpumepamu Puc. 3

Puc. 2




y 0 Alx; y)

Puc. 4

ONHOMEPHBIX TPAMOJHHEHNHBIX NBUMKEHHUH TeJl ABJAKTCA IBHIKEHHe aBTOMO-
OMIs M0 NPAMOMY IIOCCE, JEJIe3HONOPOIKHOT0 COCTABA 110 HMPAMOMY MOJIOTHY,
BePTHKAJIBHO B3JIETAIOIIEN paKeThl.

IlpuMepsl ABYMEPHBIX JABHUIKEHWH — CMeHA IOJIOMKEeHHU TpPaKTOpa Ha POB-
HOM TIIOJIe, mIapa mo GuapapaHoMmy croay (puc. 4), a TPpeXMEpPHBIX — IOJIeT
nTunsl (puc. 5), OymazkHOro rosiydss MM CJIETAIOIIEero ¢ BeTKH CYXOro JIUCTA.

Jlns Toro, uToObl onMcaTh peajibHOE MeXaHWUYeCKOe JBH)KeHHe, HAJl0 3HATH,
KaK M3MEHSIeTCS C TeueHHeM BPeMeHH MOJIOKeHHe TeJia OTHOCUTEJILHOTO BbI-
OpauHoro Tesa orcuera. B (dhusuKe 9T0 onucaHue NPOUBBOJUTCH C MCIIOJIL30BA-
HUEM MaTeMaTHYeCKOTO IIOHATHA cucmembl koopdunam. Havano cucreMbl Ko-
OpPAMHAT COBMEIAIOT C OJHOM M3 TOUEK Teja OTcueTa, a HAIpAaBJIeHHEe M YHCJIO
oceil BeIOMpArOT Tak, 4TOOBI MaTeMaTHUYECKOe ONMUCAHHUE ABUIKEHHUHA BHINIAHENO
HauboJsiee mMpocTO.

Bosbioe 3Hauenue uMeeT NPABHIbHBIN BHIOOD MJIHHBI eIHHAYHOTO KOOP-
AMHATHOrO OTpesKa MM MaciuTada M3MepeHHs KOOPAMHAT. DTOH [JIMHOH MO-
’KeT ObITh M OCHOBHAA €QWHHIA JJIHHBI — METD M APyrHe eXWHUIbl (MUILIH-
MEeTp, CAHTHMETD, KHMJOMEeTp, XM, (pyT u T. 1.). EAMHAYHEBIE OTPE3KH MO
KaMaoil U3 KOOPJAHHATHBIX oceil MOryT OBITH pPa3HBIMH.

Kpome cucrembl KoopamHAT, (PU3NKe HYKHA TAKIKe CHCTEMa ydeTa Bpe-
meHn. OHa BRA4YaerT B cebsa BeIOOD MOMEHTA BPEeMEHH, HAUWHAA C KOTOPOTO
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Puc. 5

paccMaTpuBaeTcsa ABMMKEHUe (3TOT MOMEHT HA3BIBAETCA HAYAJBHBIM), U CIIO-
cofa UM MHCTPYMEHTa HaMepeHusa BpeMeHn. TaknM MHCTPYMEHTOM dalle BCero
SABJIAIOTCA YaChl, XOTA 0 BPEMEHH MOKHO CYANTH, HAIIPUMEP, ¥ [0 YMCay AHeil
WM JIEeT, NPOIIeAIINX ¢ HA4YaJbHOTO MOMEHTAa, W 1o nonoxeHuio CosHIla Ha
Hebe. O mpomejiieM BpeMeHH CYAAT WHOIAA 110 KOJHYECTBY BBICHIIIABILErocs
necka (MecouHbIe YAChl) MJIH BBLIMBINEHCHA BOJABLI (BOJAHBIE YACHI).

Teno orcuera, CBA3AHHYI0O ¢ HAM CHCTEMY KOODAHWHAT M CHCTEMY OTCYETa
BpeMeHH (PU3HKH 00BeAHHAT B OAHO MOHATHE M HA3BIBAKT CUCMEMOL om-
cuema.

OTHOCHTENBHOCTD ABHIKeHUA. Mexannueckoe JABHIKEHHE OTHOCHTEIBHO. ITO
3HAYUT, YTO OJHO M TO e TeJO ABMIKEeTCH I0-PA3HOMY OTHOCHTENbHO Pas3HBIX
TeJa OTcYeTa, WM AarKe MOMET HaXOAWUThCA B IOKOE.

Paccmorpum rtaxoi npumep. Homycerum, uro Ha aBmkymieiics mnardopme
CHIUT YesIOBeK U Habuiogaer 3a apOy30M, HETIOJBHIKHO JiexKaleM Ha miaTdopme
(puc. 6, a; cTpeska ykaselBaeT HallpaBJieHHe ee ABHMiKeHHs). B cucreme orcue-
Ta, CBA3AHHOW ¢ miardopmoil (Mau ¢ yesoBeKoM), apOys HAXOZUTCA B IOKOE.

Eciu BTOpPOH 4YesioBeK, CHAAILIHMHE YV IOJOTHA JKEeJIe3HOH J0POrH, CBAMKEeT
CHCTEMY OTCYETa C IOBepXHocThIo 3emuu (puc. 6, ), To apbys ¥ HepPBLIA Yes0-
BEK OTHOCHTENLHO Hee OyAyT ABUraThbCH.



Puc. 6

IIpuBeieHHBIA IPUMED WILIIOCTPUPYET OTHOCHTEJBHOCTH ABHIKEHHUA W 110~
KOA: OHO U TO 3xe Tesno (apbys) B cucTeMe oTCUeTa, CBA3AHHOU ¢ 3emueil, IBU-
JKETCsI, a4 B CHCTEeMe OTCUeTa, CBA3AHHOI ¢ maaTdopMoi, MOKOUTCH.

Bes yrkazanmsa Tejia oTcUeTa HEJNIb3s I'OBOPHTEH O TOM, [BUIKETCA TENO WJIH HET.

C BeiGopoM Tea OTCUeTa CBA3AHEI IIEPBbie B UCTOPHUH ECTECTBO3HAHHUA CH-
CTEMBI MUDA: 2eoyeHmpuieckas u zeauoyenmpuyecrxas. CucreMoit Mupa HAa3bI-
BAIOTCH MPEACTABIEHUA 0 BBAMMHOM PACIOJOMEHHHU W JABHMEHUH HeOeCHBIX Tell.

lNeomeHTpHUecKas cucTeMa Mupa Oblna paspaboTaHa JApeBHErpeYeCKUMH
yuessiMu Apuctotenem (IV B. no H. 3.) u Iltosemeem (II B. 1o H. 3.). B aroit
cucTeMe B LEHTpPe MUpa pacnoyioskeHa 3emis. OHa HENOJABWIKHA, TTOCKOJILKY
BhIDUpAaETCcA 3a TeJio oTcueTa. Bokpyr 3emun o0pammaoTesa BCe OCTAJNBHBIE TEJa
(puc. 7, a). C momomsio aTux npezcraBaeHuil llTonemero yzajock He TOJNLKO
00bACHUTh JBHIKEeHKHe HeDeCHBIX TeJsl, HO U ¢ DOJBIIONH TOYHOCTHIO NMPEJCKa3bl-
BaThH mono)KeHus ruaner, Conuna u JIyHBI OTHOCHTENBHO 3€MJM B pasHbIe
MOMEHTBI BPEMEHH.

leoneHTpHuyeckada cucTeMa MHpa NPUHUMAJIACH 38 MCTUHHYIO B TedeHHeE
nouru 2000 mner.

KonepHuk Hukonaih (1473—1543) — nonLCkMii acTPOHOM,
cospaTtesnb renmoLeHTPUHEeCKo cuctembl mupa. Ceoe yyveHue
H. KonepHuk nanoxun 8 counHenun «O6 obpalueHmsx HebecHbIx
chep» (1543), 3anpelueHHoM KaToNMyeckon uepkoBsio ¢ 1616
no 1828 ropa.
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HoBasa cucrema Mmpa — reJIHONEeHTpUUYecKasa — OblJla TIpejJioKeHa
H. Konepaukom B XVI B. B KauecTBe Tesa orcueTa OH MCIOJL30BAJ He 3eM-
a0, a Conrme. C nmoMmomibio mamMepeHni u pacueroB KomepHHK mokasan, 4uTo
IIpH TakoM Beibope MecTa HabaIOJeHUS BHIUMBIN XapaKTep JBHIKeHUA ILIaHeT
3HAYMTENBHO YIPOIIAETCA: BCEe OHH, BKJIIOYASA M 3eMJio, o6pamn@aoTes BOKPYT
ConHna nmo KpyroseiMm opburam (puc. 7, 0)'. McK/aoueHHe COCTABIAET TOJIHEKO
JlyHa, ABIAIOIMAACA CIYTHHKOM 3eMJIN.

Taxum obpasom, cmena BeIfopa Tejia OTCYeTa M3MEHHJIAa MPEACTABICHUS
gegoBedecTBa 00 yerpoiictBe Beenennoii. [lpasna, HaxopsAcse Ha 3emJe, Mbl
HaOnoaem Kpyrosoe asuxeHue Toaeko Comanma m Jlyasl. Ila u BooOIme, cu-
crema mupa IltonemMesa ocraercss BOOJHE AONYCTUMOH M celuac (Beak BRIDOP
TeJia OTcueTa, KAk MpaBUJo, NPOH3BOJUTCA Mo coobpaykeHHAM ymaobeTBa
onmucaHuA JABHKeHH#A). Bojee Toro, nmpm pacyerax MOJETOB KOCMHUYECKHX
KopabJueii, nanpasnaembix K Jlyne, Mapcy u apyrum ninaneram, UCHOJbB3YeTCHA
MMEHHO TeoleHTpHYecKasa CHCTeMa Mupa.

Kax uzyuaror aeuskenwme. Mccnenosanue 00010 ABIEHUS HAYUMHAETCHA C
HaOJII0eHUA ero B ecTecTBeHHOU obcraHoBKe. JlomyeTHM, MBI XOTHM H3VUHTh
ABMIKeHHMe najammux tes. [Ipekae Bcero HaJlo YBUAETH Takoe JNBuikeHne. Ho
aTOr0 HejocTaToOYHO. B camMom fgesie, CKOJIBKO pas Bbl BHIEJNM MaJleHHe Tell, HO
BPAJ JIU CMOYKETe MCUEPIILIBAIOINE OTBETHTh HA COBCEM, KA3aJI0Ch ObI, MPOCTHIE
Bonipockl: «[lowemy renma mamaror Ha Semurw? Kak OHHM IIDH 3TOM JBHIKYTCA?
[louemy aBa pPasiIMYHBIX TeJa 38 KAXKAYIO CEKYHIY NAJeHHA NPOXOAAT OJ[HHA-
KOBBIE€ PACCTOAHUA? »

Yrobbl OTBETHTHL HA 3TH W NOAOOHEIE MM BOIPOCHI, HEJOCTATOYHO TOJBLKO
HaOTIOAATh 38 eCTeCTBEHHBIM afeHueM Tesl. HeodXoMMo MHOTOKPATHO H3Y4aATh

' Mossxe nemenkuit yuensrit M. Kensep ¢ nomoisio Gojiee TOMHBIX MU3MepPeHHIl YeTaHO-
BHJI, 9TO IJIAHETHl ABHAKYTCA BOKpyr CoslHIA TMo HJMHIIcAM.
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Puc. 8

€ro B XOJe CHEIHAJLHBIX ONBITOB AJIA BBIABJIEHUSA
OPUCYIIHX eMy ocoOeHHOCTeH, KOTOpPhIe He cpasy
Opocalorcs B riasa.

Bor kak, Haupumep, M3ydalsl 3aKOHOMEDPHOCTH
nagenus ten I'. Tanuneit. CorsiacHo yCTHBIM mpe-
DaHHUSAM, OH POHAJ CO 3HAMEHHTOH HaKJOHHONI [Tn-
saHckoi OamuEn (Uranusa) ofHOBpEMEHHO 4YyI'yH-
HBIE 1 KAMeHHEBIe maps! (puc. 8) u obHAPYKWUI, 4TO
OHH JOCTHUTaJIM OCHOBAHHA HaIlllHH B OJHO H TO Ke
Bpemsa. lNanwrell npejnosoxua (BEABHHYJ I'MIIO-
Te3y), 4To Jerkoe NTHYbLE 1mepo ymnanuo 6ul ¢ famHu
OJTHOBPEMEHHO C TAMKEJBIMH IIapamMu, eciu Obl He
BBLI0 COIIPOTHUBIEHHUA BO3ayXAa.

Kaxcpan HayuHas rumoresa JoJpKHA OBITH Mpo-
BepeHAa 3KCHePUMEeHTaJbHO, MYyTeM MNOCTAHOBKH
CIlenmHajabHBIX ONBITOB. BOSMD}RHOCTB JKCIIepHUMeH-
TAJBHON NPOBEPKH r'umnoressbl [ajnnies MOsSBHIACH
TOJIBKO IOcJe U300peTeHns BO3AYILIHOrO Hacoca.
BuimmosrHEM Tako# onbIT. B AMWHHYIO TOJCTOCTEH-
HYIO CTEKJSAHHYI TPYOKY IMOMECTHM CBUHIIOBBIH
MIADHK, KYCOK MPOOKH M ITHYLe mepo. BeicTpo me-
peBepHYB TPYOKY, Mbl YBHUIHUM, YTO CBHHILOBBIH
mIapuK ynajer Ha jHo Tpybkm ropaspo GeicTpee
npobku U nruubero nepa (puc. 9, a). Tak nagaror
Tena, Korja B TpyOke ecTh Bo3ayx. C momombio Ha-
coca orkadaem us Tpyokm Bosuyx (pume. 9, 0), 3a-
KPOeM KpaH W onATh nepeBepHeM Tpyory. Teneps

Mbl BEIAM, 4TO B 6e3BO3/[YITHOM IIPOCTPAHCTBE (BAKYYyMe) CBHHIIOBBIM MIADHK,
KEVCOK MPOOKH ¥ ITHYBE Iepo majaiT ofHOBpeMeHHO (puc. 9, 8). Takum obpa-
30M, OUBIT IOATBepANT runoresy I'anuies.

[Tos:ke HploTon paspaboras Teopuio, KOTopas o0BACHMIA, NOYEMY H KAK
HaJaloT Tesa Ha 3eMII0, a TaKiKe MHOIMe Apyrue Mexanwdeckue apieHus. Ona
He MOTepsjia CBOETro 3HAUEHHS W B HAIlle BPeM#A: KJacCHYecKas MeXaHHUKa
HMCIIONB3YETCA AJsi PACYETOB, CBABAHHBIX € JBHIKEHHEM [0e3[0B, CAMOJIETOB,
HCKYCCTBEHHBIX CIYTHUKOB 3€MJIM, ¢ 3allyCKOM KOCMHYECKHX Kopabueit, cTpo-

HTENbCTBOM 3JaHUH U Ap.

Taxum 06pazom, MOMKHO CKasaTh, 4TO U3y4eHUue (PU3NUECKOTr0 SABJIEHUS [I0JI-
SKHO BKJIIOUATEH CJIEAYIOIIHe 3TATIIbI:

— HaDIo/IeHne ABJIEHUA B €CTECTBEHHBIX YCIIOBUAX;

— BBIJIBUIKEHNE MPeANON0KeHNA, IMIIOTe3kl 1 O00bACHeHHS ABJICHU;

12



— MHOTOKDPATHYIO SKCIIEPUMEHTAJIBHYIO ITPOBEPKY
THIIOTE3bl KAK B €CTECTBEHHBLIX, TAK M B CIENHAIBHO
co3faHHEIX (1abopaTOPHBIX) YCIOBHAX;

— @HAJIM3 Pe3yJIbTATOB DKCIIEPUMEHTa, KOTOPBIH
b0 TOATBEPIKJAET BBIABUHYTYIO THIOTE3y (TOria
OHA CTAHOBUTCA 0430 AJIA CO3TAHHUA TEOPHU WU
BXOAHT COCTABHOW YACTHIO B ViKe CYIIECTBYIOIIYIO
TEoOpH0), Aubo aesiaeT HeOOXOJAMMBIM BEIJIBHIKEHUE
HOBOM THIIOTEBHI;

— 00'bSICHEHHE HA OCHOBE CO3JAHHOH TEOPHUH He
TONBKO Y’Ke M3BEeCTHBLIX ABJEHWH M 3aKOHOMEDHO-
cTeil, HO W IpPE/ICKA3aHNE HOBBIX SBJIEHUI M HOBBIX
3aKOHOMEPHOCTeH.

lMposepste cebs

. Yro nsyuaer kuHemaruka?

. Kakoe apmxenne Ha3bIBalOT MeXaHUYeCKUM?

. Yro Trakoe cucrema orcuera?

. Knura nescur Ha croje. YKajKuTe TeJO oTCUYeTa,
OTHOCHUTEILHO KOTOPOTI'0 KHUTA: a) MOKOHUTCH;
0) ABMIKETCH. Puc. 9

5. OTHOCHTENBHO KAKOrO TeJia ONPEReNAIOTCH 10~

JIOYKEHUA TeJl B IMeoleHTPUUecKoil cucreme Mmupa? B reiuonedrpuueckoii?

6. HazoBuTe OCHOBHBIE HTANLI M3YUeHUA (PHUIHUYECKHX SIBJICHUIA.

W Do

[ 13TO UHTEPECHO!

MbICAb © TOM, H4TO NOKOW W ABMXKEHWE OTHOCWUTENbLHLI, BO3HUKNA ELie B OaBHWe
Bpemexa.
® JlpeBHepuMCKWiA NO3T Beprinnia B noame «3Henaa» nucan: «B mope 13 nopra naem
W OTXOOST U 3eMIK, U rpaabls.
® Kutaiickuin actpoHom Jlocs XyH, xwuswuid Bo lI—I| BB. OO H. 3., cuuTas, 41o 3emns
nsuxetcs, Tak 060CHOBLIBAN CBoe npegnonoxeHve: «3emns NOCTOAHHO ABWXETCH,
HO NII0AN 3TOTO HE 3HAIOT, OHK, KaK KOMaHaa Ha 3akpbITOM CyAHe, KOrfga OHO nepemelua-
eTCH, 3TOro He 3aMevaloT».
®  |ines OTHOCWUTENLHOCTW ABWxXeHws He Boina vyxna wenadckomy nucarenio C. Cep-
BaHTecy — astopy «[loH Kuxota», xuswiemy B 0aHo spems ¢ lanuneem. Eio npoHukHyTa
opHa w3 3abaBHbiX CUEH NPOW3BEAEHUS — ONUCAHWE NYTELWEeCTBUS NPOCNaBNEHHOro
pEILEPA U ero OpyXeHocua Ha AepeBAHHOM KOHEe.

«Canureck Ha kpyn nowagm, — obwacHunmn oH Kuxoty., — TpebyeTtcs nue 0gHOo:
NOBEPHYTL BTY/IKY, BAENAHHYIO Y KOHH HA Wee, n OH YHeCeT Bac Mo BO3ayxy Tyna, rae
oxupaet Bac Manambymo. Ho 4ToDbl BLICOTA HE BhbI3BANa roNOBOKPYXEHWSA, HA0 exaTb
C 3aBA3aHHbLIMK rNa3amu.
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Ofionm 3aes3anm thasa, n Jod KruxoT GOTPOHYACA A0 BTYKM.

«— [OTOB KNRCTLCA, — 3aABun [oH KuxOoT OpYXREHOCLY, YTO BO BCKD XW3HL MOIO He
e3nunn | Ha koHe ¢ Gonee CNOKORHOW NOCTYNLKD. BCe MAET, KaK AOMKHO UATA, N BeTep
ByeT».

«— ITO BEPHO, — CKadan CaH4o, — 8 4YYBCTBYIO TAKOH CBEXWWA BO3OYX, TOMHO HA
MEHS [YIOT M3 THICHYN MEX0OHY.

«Tak Ha camom gene v BbUio, NOTOMY YTO HA HUX OyNM U3 HECKONbkyX Gonbiuix
MEXOB>.

& A lexknbBeppy $UHH — repoii NMpoMsBefeHns aMepukaHckoro nucarens M., Tsena
«pukniouenna FexncGeppy OudHa» (1884) Tak onMcbiean OWYLIEHWA, UCMNBITLIBAEMBLE
MM BO BPEMA NASBAHUA HA NNOTY B TyMAaHE;

«H CUABA TUXO, HACTOPOXME yiuW. MeHa, pasymeeTcH, YHOCUNO BHWU3 NQ TEYEHMO
CO CXOPQCTLID YeThipe-naTe MWL B YaC, HO 3TOrQ OOLIKHDBEHHC He 3ameqdacilb, —
HanpoTKe, kaxeTtcs, Gyaro Nogka CTOMT Ha BOAE HEMOABWXHO; & eCNM MEeAbKHET MUMO
KOpPAra, TO Jaxe Oyx 3axgaTeiBaeT, AyMaeilh: BOT 3Q0PO0R0 AeTHT koparal A 410 cam
neTvtlb, 3TO M B FONOBY HE NPWXOAWT. ECNM Bbl gymaeTe, YTO HOYLID HA pPeke, 8 TyMade
HUYYTHL HE CTPAWHO W HE OAWHOKO, nonpofiyilte caMn xOThb PasoK, TOMGA y3HaeTes,

§ 2. MatepuansHan To4ka. NMocTynartenbHoe ABUXEHKE Ten

Marepuansuad Toura. UTo6E M3VUMTE ABHKeHHe Tela, T. e. H3MeHeHHe
MOJOEHHA Tesla B IPOCTPAHCTEBE ¢ TeuUeHHeM BpeMeHH, HYXKHO Ipe)xae Bcero
YMeTE OHpEeAesdaTs CaMo 310 roaokenre. Ho Kammgoe Tefo HMeeT onpeieireH-
HBI¢ PAIMEDBl, #, CASZOBATENLHO, PASHLEIE TOYKH TEJA HAXOLATCH B PAIHLIX
Mectax mpoctpancTea. Kak ke onpegenATh monoxedHue rena? Yrobul orBetTHTh
Ha 3TOT BONPOC, PacCMOTPHM chelywline npHMepbi. CaMONeT ABHMXKeTrca 10
BAAETHOM HOJOCE, TOT JKe CAMOJET JeTHT H& GoNbmoll BLICOTE HAJ NOBEPXHO-
CTRI0 3EMITH; 38 ROCMHYECKNM KopabaeM zabGiiofaer KOCMOHABY, OCYIGECTBIA-
IOMHIE ¢ HUM CTBIKOBKY, 3a TeM ke Kopabiaem ciaemar ma lenTpa ynpasienps
noseroM Ha Semae. QueBMAHO, 9TC UPH ABMMKEHHH CAMOJIETa IO BaJleTHOR Ho-
J0Ce H HPH OCYIIECTBICHUY CTHIKOBKH PaaMephl Tell clefyeT YUATHIBATD, 4 IpH
HaBmoAeHNA AadeRuX 00beKTOB PASMEpHl Tejl He HMEIOT 3HAYeHHH.

B rex cayuasx, KOTAA TENA MAJE 0 CPABHEHHI ¢ PACCTOAHHMAMH J0 HHX,
HX PasMephi, KaK [IPABKIO0, MOXKHO He VIHTLIBATH, T. €. CUMTATE TeNa TOUKAME.

Tesxo, pasMepaMi KOTOPOro B YCJIOBHAX TAaHHOM 3afady MOKKEO Npenefpeus,
HASKIBAIOT MEMEPULIsHOL MOLKOiL.

Takum 0Hpazom, MEl 3aMeHAEM DEAIBHOE TEJIO €r0 MOAEABID — MATEPHAINL-
ol TouKoit!.

Tak xak paccToAaREHe oT 3eMau go ConHOa BO MHOIC pa3 (IPHMepHO
B 25 000 paz) nperoCXoAMT 3eMHON PAAMYC, TO OPH H3VIEHHH ABMMKEHES 3eMIM

1 [loEATHA Mouku B MATEMAaTHKE H Mﬂmepuﬂﬂbﬂ()& MOYKERE B qJHEHRE PASIHYAIOTCHA.
MarepnaaeRas ToYKa B (DESHKE MOMET RAZSAATLCH CEOHCTBAMM TE/A, MOLENbIO KOTOPOro
OH&4 HBJ/ETCH, HANPEMED Maccoi, aapajom W Ap.
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Puc. 10 Puc. 11

BOKDYT COJIH].[& ee MOMHO CHHTATh MaTEpHEUIbHOIl“[ TOYKOH. O,E[HaRO JIEKTPO~
11oesas, [MpoesKaloniuil MUMo nIaTgopMel, HENIL3A 3aMEeHATh MaTePHAILHOH TOY-
KOH, TAK KaK JJUHA M0e3la COMOCTABMMA C JAJHUHOHN IJAT(HOPMEI.

IHocrynarensnoe aBuikenue. He HYIKHO ONMCBIBATH ABHIKEHHE KaMKJIOU
TOYKH TeJa M TOrja, KOoTJ|a Bce ero TOYKHM JBHIKYTCA ojauHaxoBo. Hanpumep,
OJHHAKOBO JABHMKYTCH BCe TOYKH 4YeMoOJaHa, KOTOprﬁ nepecTaBiadAOT 38 PYUKY
¢ nosia Ha nojactaBky (puc. 10), kabuubl Koseca obospenus (puc. 11), mbuKHUKA,
NpeIraiomnero ¢ rpamiummea (pue. 12).

JIpm:xenne, IMpu KOTOPOM BCe TOYKH TeNla JBHIKYTCS OJMHAKOBO, HASLIBAIOT
nocmynamenbHvlM.

Puc. 12
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HpH TAKOM JABHAEHHH Jgbdbasn npsamada, MBICJIeHHO OpOoBelJeHHadA B TeJne,
ocTaeTcs mapasienbHO camoi cebe (cm. puc. 10).

Ecnu MBI 3HaeM, KaKk JBHMKeTCA Kaxkas-HHOyAb OJlHA TOYKA MOCTYIATEJTHHO
ABHJKYINErocs Teja, TO Mbl MOYKEM CKasaTh, KAK JABHIKYTCHA BCE OCTANbHBIE
TOYKH.

TpaeKkTopusa ABMIKeHHA. 3aMEHHB TeJ0 MATEePUAJTBHOU TOYKOM, JIETKO
ONPEIENIUTh TPAEKTOPHIO €r0 JABUMKEeHH.

Tpaexmopueil Ha3BIBAIOT MHOKECTBO TOYEK, Yepe3 KOTOpbIe IocejoBa-
TeAbHO MPOXOJHT TEJNO 38 BPeMs JBHIKEHHUSA.

TpaexkTopuu ABHIKEHHUs TeJ, KAk IIpaBuJo, HeBUAMMBI. MckiaoueHni
HEMHOT'0: JIbDKHSA B II0JIe MK B JIecy, cle[bl Kamneab HOMKAA Ha OKOHHOM CTEeKJIe.
Huorga BuauMyl0 TPAEKTOPHIO CBOEro ABH)KeHHsA B Hebe OcCTaBIfeT caMoJieT
(puc. 13). O TpaekTOpusAX ABTOMAIIWH, NPOE3KAIOIUX 10 MOKPOH achanb-
THPOBAHHOM MJIM I'PYHTOBOM jAopore, ocBelaeMoil (apaMu, MOMHO CYJAHUTH 110
OCTaBJIeHHBIM CcJellaM.

B arux npumepax pasMepbsl Tell 3HAYUTENHLHO MEeHbIe IPOHAeHHBIX pac-
CTOSHWH, MOSTOMY M CaMOJIeT, W aBTOMOOHJIL MOMHO NPHHATH 328 MATEPHAJL-
HbI€ TOYKH.

TpaexTopus moxker ObITH M3BeCTHA elle [0 Havaja ABmieHusa rtena. Tak,
IOJIOTHO JKEJIe3HOM JIOPOTH OIpe/esisierT TPAeKTOPUIO ABHIKeHHUs noe3gos. MHor-
Jla TPaeKTOPHIO MOMKHO HAMTH, HCXOAA M3 APYTHX
JIAHHBIX O ABHIKeHHH Tesa. Hanmpumep, TpaeKTOpHIo
JBHIKEHUHA CIIYTHUKOB CBA3H WJIM TPAEKTOPHIO JIBU-
JKEHNUA TPAHCHOPTHOro Kopabnsa K KOCMHYECKOil
CTAaHIMHA PACCYUTHIBAIOT 3apaHee. Bo3MoHbIe BB
TPaeKTOPHI MoJieTa KOCMHYECKOro xopabasa 3em-
ast — Mape u obpaTHO noxkasaHbl Ha pucyHke 14.

ITo dopme TpaeKTOpPUH ABHIKEHHS pas/iessiior
Ha npamoSuHelnsie (Hanpumep, najleHue 1apos ¢
bamay B onbite anuies) m xpusonureilnvie (Ha-
npuMep, ABUMKEHHE caMoJieTa, ONHCHLIBAIOIIEro
MEepPTBYIO HeTJII0).

dopmMa TPAEKTOPUH JBHIKEHHMS OJHOTO M TOTO
Je Teja pasiuyHa OTHOCHTENbHO PAa3HBIX CHCTEM
orcuera. Hanpumep, Aasa yejgoBeKa, HEIOJBHMK-
HOI'0 OTHOCHTEJIbHO JBHIKYIIeHcsa niaarTdopMsbl
(puc. 15, a, rae cTpenkoil NOKasaHO HaNpaBJIeHHe
ABHIKeHHs LIaT(opMBbl), MaTAIONIHHA MSAY JBHIKETCH
110 IPAMOH BEPTUKAJLHO BHU3, a JAJdA Habmwpare-
Puc. 13 JIfi, HAXOJAIIEToCH Y YKeJe3HOL0POKHOI0 NON0THA
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ITEPEJIET: 3EMJIA - MAPC

TpaexTopua

T A AoTH
11}"( KTOPHA nepeleTa nepeneTa

»

\l' Connue

3emna

ConHue

[Maorasie caon atmocdeps

NEPEJIET: 3EM.JISH - MAPC

Bxoj waGuubl ¢ aknmaxem
B IJIOTHBIE CJioN armMocihepst

Puc. 14

(puc. 15, 0), MAY He TOJABKO HaJaeT BHU3, HO M II€PEeMeIlaeTca BMECTe ¢ ILIaT-
(opMoOii, T. €. IBHIKETCHA 110 KPHUBOH.

B reoueHTpudeckoil cucreMe Mupa (OTHOCHTENBHO 3eMJIH) BUIAMMOE [BU-
JKeHHe IIaHeT, HanpuMep Mapca, TPOHCXOAHUT MO MeTAe00pasHON JTHHHNA
(na puc. 16 mokasan myts Mapca cpeiu 3Be3Ji 3a IPOMENYTOK BPEMEHM OT
1 cenradpa 1988 roma no 1 masa 1989 roxa). B reamonesrpuyeckoi cucreme
mupa (orsocurensHo Cosnnna) Mape asuikerca mo ajauncy (pue. 17).
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Mposepsre cebs

1. MarepuansHas ToukKa — 2To (hu3udveckas mojens. Kakum cBoiicTBOM TeJia
npenebperaimT, KOrjga NoJb3YIOTCH 9TOH MOAENbI0?

2. B KaKuX CIy4YaAX TeJO MOXKHO PACCMATPUBATE KAK MATEDHAJBHYI TOUKY?
IIpuBenuTe MpPUMEPHI.

3. Camoner coBepmaer peiic mo mapmpyry Mocksa — Buagueocroxk. Moker
JIK B ODTOM CJIy4yae AUCIIETYEP PACCMATPHBATH CAMOJIET KAK MaTepHAIBHYIO
TOUKY?

4. Yro HaswpIBaeTCSA TPAEKTOPWEH ABMIKeHUA?
5. BaBucHT JU opMa TPaeKTOPMH OT BEIDOpA cHCTEMBI oTcyeTa?
6. IlpuBeauTe MpUMEPHl BHAMMBIX TPAEKTOPHN ABHIKEHWUSA TEJ.

§ 3. MNyTb U nepemelieHne

Ecnu TpaeKToOpus ABMIKEHUS MaTEepHATbLHOH TOYKM M3BECTHA, TO MOMHO
OTIPEIENTUTE MYTh, MPOHIEHABIN TEIOM 3a ONpeJeJeHHBIH MPOMEKYTOK BpeMe-
vy, [Tymp — 370 AJIMHA TPaeKTOPHHY, U3MepPeHHAad BAOJL Hee MeXKJy TOUYKaMHU,
B KOTOPBIX Teso (MaTepuaabHas TOYKA) HAXOAHMJIOCH B HAYAJBHBIH M KOHEY-
HBEIII MOMEHTHI BpPeMeHH.

B cinyuae mpAMONTMHEHHOM TPAEKTOPHH NYTh MOXKeT OBITh ONpEeJeNeH Ipsi-
MBEIM H3MEpeHHEeM JIMHEeUKOM nin pynerkoil. CioxHee 06CTOHT /IeJI0, KOIJIa TeJIo

i JBUXKETCH 10 KPUBOJIMHEHHOW TpaexkTopum (puc. 18).
-7 O\ Ha 6ymare pasa omnpejeleHMA NYTH CIelyeT BAOJb

b TPAaeKTOPUH (MO INTPHXOBOH JMHWH) NPOJOKHTHL HAUTH

3 . OT Toukm A K TouKe B, a 3aTeM 3Ty HHUTH PacTAHYTh.

JuHA 3TOM HUTH H IpeJcTaBadeT co0oil MpoieHHbIH

nyTsk. Ho yacTo HeOOXOJUMO 3HATH JIHIIL KOHEYHOEe

nosioxkeHue teya. Ilnsa ero onpejeseHus MCHOJB3YIOT
Puc. 18 (husuuecKy BEeTMUMHY — MNEepeMelleHune.
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IepemewjeHuem mowKy Ha3LIBAIOT HAIIPABJIEHHBIH OTPE30K NPIMOM, COelH-
HAIIUI HaYaJIbHOEe U KOHEYHOe MOJIOYKeHUS MATePUAJbHON TOYKH.

Coeguuaue Toukn A u B npsameiM orpeskom (cm. puc. 18) m cHabaus ero
KOHEI CTPEeNKOI, MBI IOJYYHM lepeMelnesue tejna. amHON aToro orpeska,
T. €. PACCTOSITHUEM Mexay ToukaMu A w B, omnpefeisercs YUCIOBOe 3HAYEHHE
rnepeMenieHus.

Takum obpazom, mepeMelleHue OJHOBPEMEHHO YKAa3biBAaeT W HAIIPaBJe-
HUe JABHIKEHHMS M PACCTOAHME MEy HAYAJIBHBIM M KOHEYHBIM NOJIOMKEHHAMEH
TeJgA.

Bennumnubl, KOTOPhIe XapaKTepuayloTcs HallpaABJeHMeM M YMCJIOBBIM 3HA-
yeHueMm (MoAyJieM), HaA3bIBAOT GexmopHbimu. C ONHOM H3 TAKUX BEKTOPHBIX
BeJHYMH — CHJIOH — BbI MO3HAKOMUJIMUCH B 7-M KJacce.

Ilepememienne obosHauatoT OykBoil §. Crpenka najg OyKBOM yKaswulBaeT, 4To
nepeMelieHne — BeKTOpPHafA BelnuuHA. BykBa s 6e3 crpenkn oszHauaer mody.ib

BeKTOpa nepemenienusa. Moaynbp nmepeMelnieHHsa — 3TO CKAAAPHAA BEJIAYHHA,
IIpUYeM OHA MOXKeT OBITh TOJBKO IOJIOMKHUTENBHBIM YHCJIOM HIH OBITHL paBHA
HYJTIO.

I[lepememienne Tejga HAZO OTIAMYATE OT NPOAAeHHOro nyru. Bepmemcs
K pucyHky 18. W3 Hero BuaHO, 4TO IyTh (JJIMHA TpaeKTOpUn) BOJIBINE MOAYVJIA
nepemeleHusa (JIAHBl BeKTopa §). Ecnm ke reno U3 rouxku B BepHeTcHA B TOU-
Ky A TIO TOIl JKe TPAaeKTOPHH WJIH KaKOHW-TO ApPYroii, To nyThk Oy/eT paBeH cyM-
MapHOH AJHHE TPAEKTOPHH, a MOAYJb IlepeMelnieHuda OyjeT paBeH HYJIO.

Ha pucynke 19, a, 6 nzobpakens! koopauuHatTHass och OX u Ba BeKTOpA
nepemernenusa. Oum napamnenbHel ocu 0X.

JlnuHy BeKTOpa IepeMelleHUus, B3ATYIO CO BHAKOM «+» HIH «—», HA3bIBa-
0T NPOCKUUCIL BeKMOPA NePeMeULeHUSs HA KOOPOUHAMHYI OCb.

Ecin BeKTOD M OCh HMEIOT OJINHAKOBBIE HANPABJIEHHS, TO €r0 MPOEKIU
NoJIOKUTEeNbHA. B ciyuae, Korjja BeKTOpD HaANpaBjieH B CTOPOHY, IMPOTHBOIIO-
JIOMKHYIO HANPaBJIEeHUI0 OCH, ero NPOeKIMA OTPHIaTesIbHa.

ITpoeknmusa BeKTOpa nepemelieHus Ha och OX sanucbiBaerca Tak: S, = §
(cm. puc. 19, a); s, = —s (cm. puc. 19, 0).

=

A g B B = A
Sy . Sy .
O X X 0 x X
X Xo
a (9]
Puc. 19

19



Ecnm Touka A — HadaJIbHOE TOJIOJKEHHEe Teja, OIpeAelsdeMoe KOOpou-
HATOH X;, a Touka B — ero xoHe4YHOe IOJIOXKeHHUEe, ONpelesiAeMoe KOOPAH-
HATOH X, TO JJIs clyYasi, IPeACTABJIEHHOr0 pHCYHKOM 19, @, MOKHO 3anucaTh:
X =X+ 8, a I cay4as, IpeJcTaBJIeHHOro pucyHkom 19, 6, x = x, — s, uin B
obmiem ciryuae:

X=X+ S, (1)

CJIe,E[OBaTe.IIbHO, mo M3BeCTHOMY BEKTODY NepeMelleHHsa TeJla B ero Havajb-
HOH KOOpAHHATE MOYKHO OIDEAENHThH €ro KOHeYHYIO KOOpAHHATY, T. €. HAWTH
[IOJIOMeHME TeJa OTHOCHTEILHO BEIODAHHOW CHCTEMBI OTCYETa B JIIOOOH MOMEHT
BPEeMEeHH.

CoBMeCTHB HAYAJIO OTCYETa KOOPAWHATHEI ¢ HAYAIBLHBIM IOJOMKEHHEM TOUKH
(x, = 0), ypaBuenue (1) moxxkHo 3anucars B 6oJiee MIpocToM BHJE:

X =8, (2)

MposepsTe cebs

1. Kakyio (hMBUUECKYIO BEIHUYUHY HA3BIBAKT nepeMerieHuem?
2.
3. IlpuBepuTe NMpUMepHl IBHIKEHWII, KOTJA MOJAYJL NEpeMeleHUdA Tejla paBeH

Eers 14 pasHuna Mex/y NPOMAGHHBIM MyTeM U nepemerieHuem?

HYJ0, 4 TPOHAEeHHBIH MYyTh OTJAYEH OT HYJ.

. ABTOMOOMIL IBAXKILI HIpoexas BOKPYI' MOCKBEI MO KOJIBLEBOI Jopore, JJn-

Ha Koropoil 111 kM. Yemy paBHbI npoitjjeHHbill aBToMOGUIEM NIYTE M €ro
nepemeniesne?

. Hro onnmaunBaercs OpH npoesie B TAKCH: OIYTH HJIH ANTHHA nepememermﬂ?

L] CAMOE BAXHOE B I'JIABE 1
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Knaemarnka nayyaer, Kak ABWIKETCS Teso, 0e3 paccMOTPeHHUsA NMPUUMH JIBU-
JKEeHHA.

[Tpocreilmee ABM)KeHHMe — MeXaHHUeCKoe ABH)ceHHe. MexaHWUeCKHM JBH-
JKeHHEM HA3BIBAIOT H3MEHEHHE ¢ TeUeHHeM BPeMeHU IOJIOMEeHUA Tela B Ipo-
CTPAHCTBE OTHOCHTENBHO JAPYTUX TeJl.

MexanuuecKoe JABHIKeHUe oTHOCHTeNbHO, OTHOCHTeIeH U nokoi. Tejo Moxer
HAXOJAUTHECH B MOKOE OTHOCHTEJNLHO OJHOH CHCTEeMbI OTCUEeTa W JABHIaThCH
OTHOCHTENLHO JAPYroi.

Iluist onucaHus MeXaHUYeCKOro ABHIKEHH BBEJIeH P NOHATHII (MaTepuasib-
Has TOYKA, TPAEKTOPHS, CHCTEMA OTCUYETA) U BeJAUUYHH ([IyTh, [IepeMelierue).



CucreMolt oTcuyeTs HAZHIRAIOT TEJAO OTCUETA, CEABAHHYIO ¢ HAM CHCTEMY
KOODAMHAT B CUCTEMY OTCYETA BPEMEHH,

MarepHansHo# TOUKOH HASLIBEAKT TEJIO, PAZMEpAMH KOTOPOTO B YCAOBMHX
JaHuol sanauM MOMHO npeHedpeds,

HenpepslBHYO JHHEHKIO, KOTOPYIO OUMCHEAET TeJa0 (paccMaTpuBaeMiOe Kax
MatepHaJILHAS TOUKA) MO OTHOUIEHRIO K BEIGPAHHOI CHCTEME OTCUETA, HAZEL-
BAIOT TpaekTopHeil. POpMA TPAEKTOPHH ABHMEHHA 3ABHMCHUT OT BhiGopa
CUCTEME] OTCUETA.

IIyTs — 3T0 ATMHA AMHAY, H3MEDEHHAS BROAEL TPAEKTOPUH MeX Y TOUKAMH,
B KOTOPLIX Teno (MaTepHAJILHAS TOUYKA) HAXOAMJIOChH B HAYANLHLIN B KoHew-
HbIII MOMEHTBI BpeMeHH.

IlepeMeleHMEM BASBIBAKT HANIPABJEHELIH OTPE30OK IPAMOI (BeKTop), coefn-
HAWIHHE HadaJlbHOE ¥ KOHETHOS MOJNOKEHHA MAaTePHANbAOH TOUKH.



By A

——

NMPAMOJIMUHEUHOE
PABHOMEPHOE ABWXEHMUE

WMsyuenne MeXxaHWYECKOTO JABHIKEHUSA Mbl HauHeMm ¢ HamboJiee 1mpo-
CTOI'O €ro BHAA — C JABUMKEHUS, ITPOUCXOLAIIEro BAOJIL HPAMOM JUHAM, 4 U3 BCE-
0 MHOT00Opasus NPAMONUHENHELIX ABMIKEHUN BhIDepeM paBHOMEPHOE [BHIKEHUE.
Pasnomeprvim deuncernuem HA3LIBAIOT TAKOe ABHIKEHHE, [IPH KOTOPOM TEJO 34
Jro0ble PaBHBIE TTPOMEMKYTKH BPEMEHH COBEpPIIAeT OAWHAKOBBIE IepeMeleHHA.
Ecin, Hanpumep, no NpAMOJHHEHHOMY y4acTKy AOPOrH aBTOMOOHJIL IBH-
rajcs TaK, 4To
3a Kaxaelil yac npoesxan 60 K,
3a Kaxknaeie nmosadaca (30 muayrt) — 30 KM,
3a Kamnaele yeTBepTh 4aca (15 munyr) — 15 kM,
3a kamaere 10 muayr — 10 KM,
3a Ka)Kabie 5 MUHYT — D KM,
3a Kajkayio MUHYTY — 1 KM,
3a Kaxaeple monMuHyTH (30 cekyua) — 0,5 km u T. 1.,
TO 3TO 3HAYMT, YTO ABTOMOOWIbL HA STOM YYACTKE JBUTAJICH PABHOMEDHO.

§ 4. CkopoCTb PaBHOMEPHOro OBUXEHUN

Onpenenenne ckopocti, B riase 1 MBI NO3HAKOMMINCH ¢ HEKOTOPBIMH IO~
HATHAMH (TPaeKTOPHA, CACTEMAa 0TCYEeTa, MaTepHaIbHAA TOUKA) M QH3HUeCKHMH
BeJIMYMHAMH (IIyTh, IepeMellleHNe), KOTOpbie ObLIH BBeACHDI JIJIsA ONMUCAHUS JABU-
keHust rena. OJHAKO OHH He XAPAKTEePU3YIOT JBHIKCHHSA HCUYepILIBAoIIe.

Pacemorpum npumep. omyerum, 9ro B ropos B 110 04HOMY U TOMY 3Ke II0CCe
ABMIKYTCA aBTOMOGHIIHMCT, MOTOIHMKJIHCT, BeJlocunegauctT u Oerya (puc. 20).

Puc. 20
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B ropope A oan craproBasan ogHoBpeMeHHo. OueBHAHO, 4TO B ropoja B oH:M mpu-
OynyT B pasHoe BpeMs: paHBIIE BCEX aBTOMOOHMJIMCT, a MO33Ke BceX — OeryH.
Bce erBepo ABHTranuch N0 OJMHAKOBBIM TPAaeKTOPHAM, NPOIIJIH U TIPOeXasin
OJIMHAKOBBIE PACCTOSHMS, OJMHAKOBLI U UX nepemernenus. OgHAKO UX ABHIKe-
HHUS PA3JIMYHBI: OHH OTJIHYAOTCA ObICTpPOTOH. BhICTpPOTY ABHIKEHHMS XapakTe-
pusyer (husmyecKas BeIHUYMHA — CKOPOCTh.

Cropocmpio pa6HOMEPHO20 NPAMOJUHENH020 J8UNCCHUS HABBIBAIOT BEJTHIU-
HY, PABHYIO OTHOIIEHUIO NMEePeMEIeHUsA Teja 34 JI00H TPOMEeXYyTOK BpPEeMeHH
K 3TOMY TPOMEMKYTKY.

Obo3HAUMB CKOPOCTE OYKBOH U, MOMKHO 3amucars

—
[ v =-. (1)
e
CkopocTh, KaK H IlepeMelleHue, BeKTOpHasA BeJwuywHa. HanpaBieHue cKo-
POCTH COBIIAJAET C HANPABJICHHEM MepeMeIeHu s .
Dopmyny (1) MoKHO HanmucaTh AJIA IPOEKIWIT HA KOOPJMHATHYIO OChb, CO-

BIIAOAOIOVIO C TpaEKTﬂpHEﬁ ABHEeHHA:

8, il
v, =, (2)

a Takye AJA MOJYJiell BXOAAIUX B Hee BeJIHMYHH:

S (3)

IlonaTne o cucreme eguani. Exwannsl ckopoetu. [Ina (GhHU3NIeCKHUX BeIH-
YHH YCTAHOBJIEHBI CHENHANbHBIE €JMHUIBI, COBOKYITHOCTh KOTOPBIX oOpasyer
cucTeMy eiMHHIL. B DoJBIIMHCTBE cTpaH Mupa npuHATa MeaAyHaApOIHAS CHC-
rema epunul, — cokpaigesHo CH (Cucrema MurepranuonaneHas). Ona moct-
poeHa Ha OCHOBE HECKOJbKHX (PU3HMUYECKHX BeJWUYMH, Ha3bIBA€MBIX OCHOBHBI-
MH, K YHCJY KOTOPHIX OTHOCATCS [JJMHA M BpeMmsA. [[JIf eIUHUI] STHX BEJIHUHH
YCTAHOBJIEHBI CIENHAJILHBIE 3TAJOHBI.

3a egUHHUIY OJUHBI B MexXAYVHAPOAHOMH CHCTEeMe eJHHUI] NPUHAT MET p.
O HUM B3 MeXKAYHAPOJAHBIX 9TAI0HOB (06pasoB) MeTpa ABIAETCA OPYCOK, H3ro-
TOBJIEHHBIH W3 CIJIaBa ILUIATHHBLI ¢ UPHJINEM, Ha KOTOPOM HAHECEHBI JBa IITPHXA.
PaccTosHue MeX/Iy 9THMH IITPUXaMHA paBHO 1 M.

OTaJOHOM eJMHHIILI BPEMEHM MOJKeT CIVIKHTH MPOAOJIKHTEILHOCTh TAKOTO
[IOBTOPAIOIIErocs IMpolecca, Kak ABrxkeHne 3emad Bokpyr ConHia. 3a eIUHHILY

ppemenn B CH mpumasita cek yH ga. CekyHaa NpuMepHO paBHa %14% qacTH

COJIHEYHBIX CYTOK.
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B macTofmee BpeMA NPUHATH (0Jee TOUHBLIE OUpeeNleHNA METpa W CEeKVH-
JAEI, ¢ KOTODPBIMH BHl ODO3HAKOMWTECH B CTAPIIHMX KJaccax.

OT OCHOBHEIX eAUHUI, 0Gpa3yTcd DPOM3BOAHBIEe efuHMUEI. IIasa storo
HCOOJAR3YIOTCH COOTHOIMEHUWHA B BEAe (hopMyn Mexay (pHI3HUECKHMMY BeJH-
YHHAMM.

YerasoBuM eausuny cxopoetn. Hs dopmyasr (3) suano, wro ecam 3a 1 ¢
TEJNO COBEPIIAST NepeMelnenne, MOAYAEL KOTOporo paseH 1 M, TO MOAVAER CKO-

POCTH TeJia OKa¥KeTCA PaBHRIM €IHHAIE (1 %). CKDpOCTb TAKOI'C ABMAEHHA IIDH-

ESTA 34 COMHHILY CKOPOCTH B MeXIVHAPOAHON CHCTEME eXMHUI.

MeTp B CeKVHAY DABEH TAKOH CHOPOCTH MPAMOJMHENHO M PABHOMEDHO
EBIKYOIEHCH TOYKH, [IPA KOTODOI »Ta ToOYKa 32 1 ¢ mepeMernjaercsa Ha PACCTOA-
EVe, paBHOoe 1 M.

Brl snaere, uTo paccTosHMe MOMHO BBIPAMKATL HE TOJLKO B METDAX, HO K
B CAHTHMETPEX ¥ KILIOMETPAX, 8 BpeMA — B yacax. [losToMy OpHMeRSIOTCA, KPOMe
SNMHHIBE CKOpocTH 1 M/C, U ApyTHe eAVHHITH! KMJIOMETP B 4Yac {KM/4), CAHTH-
MeTp B CeKyHay (cm/c). Memay 5THMH efMHRIIAMH CYIIECTBYET CASAVIOIIAA CEA3h:

pre  1000m _ 10y, jem _ 000M _ G,
3600 ¢ 36 ¢’ c c e

PappomepHOe NBH)KeHHe¢ — ABHKEHHE ¢ MOCTOSHHOM CKOpocThi. BepHeM-
€A K MPpHMEDY, € KOTOPOrg Mbl HAYANH H3Y4YeHHE DABHOMeDHOr} ABUXHEHHH, N
OOJACYHTAEM CKOPOCTH ABMIMEHHMSA HA KAMAOM K3 BbIXENEHHABIX HAMH YIACTHKOB!

80
o= ST L gormy - ADIM_ goxm,
y 1y q
2
20
vy = al) wM = BOXM; ;, = 10 xkm - 8o kM.
1 q 1 y
L o 1
4 B
2
vy = 2SN _gorM, | ZIEM _ g4 m,
1, u 1, u
16 32
1,256
Uy = l—m :805::1 T A
64 "

M=BI BHAMM, YTO CKODOCTE MMEET OXHO M TO Ke jHadeHHe. CiaefoBaTedbHo,
MOKHO CIHSNATE TAKOH BEIBOM:

POBROMEDPHOE NPAMOAUHCTNHOE FauieHue — Imo GBUICCHUL ¢ NOCIMOLHHON
CrRopocTibio (MoJyRe GeKmopa CROPOCTMU U €20 HANPAGACHULS ¢ MeNeHUeM 8De-
MECHU HE UIMEHAIMCR ).
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IIpubopse: nasa uamepenus ckopocru. Ina uame-

pPeHHsI CKOPOCTH CO3/[aHbI CHEI[HAJbHBIE MPHOOPHI. 80 100
Haubonee pacunpocTpaHeHHBIH M3 HHX — CHOHAO- bu

meTp (puc. 21), yeraHaBJIMBaeMbId HA aBTOMOOU-
JISIX, B YKAa3aTe/lb CKOPOCTH, YCTAHABIMBAEMBIA HA
camoserax. Corpymaukm [ocygapcTBeHHOW WHC-
NneKun 6e30MacHOCTH JOPOMKHOTO ABUXKEHUSA MMe-
10T CIeIHalbHble TPHOOPEI, KOTOPBIE MO3BOAAIOT
OINPEAeSTUTh CKOPOCTH JABHIKEHHSA JII0O0I0 ABHIKY-
nieroca o0BEKTA C HENOABHIKHON WMJIH JIBHMKYIIEHCH Puc. 21
HATPYJABHONH MAIIWHBL.

* QTHOCHTEJLHOCTH cxopoctH'. JlomycTuM, YT0 MAJBYME IIepeles ¢ KOPMbI Ha
HOC JIOJKH, ILIBIBYIIlEH O peKe, COBePIIUB Ilepemelenue § (puc. 22, a). Habmo-
JIaTeNIh, HAXONAIIUNCH B TOH 3Ke JIOAKe, ONPEAeJUT, YTO CKOPOCTD ABMIKEHUSA MaJIb-

03

YUK HO JOOIKH == b = b .
a4 OTHOCHUTEJIbHO JIOIK aBHa U btl ne t MA IBHMKEHHS MaJbuyHKa

Puc. 22

! MarepuaJi, OTMeUeHHBIH B yueOHUKe 3Be3aouKoil (¥), MpeHasHAYeH [JIH JOMOTHATE b
HOI'O YTEHHA.
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Habarogarenb ke, HaXogAI(uiics Ha Gepery, saMeTHT, 4T0 MaJb4WK IPO-
Iea BJOJE JIOAKH PACCTOAHHE S;, HO 3a NPOMEXKYTOK BpeMeHH [ caMa JIoJKa
CMECTHJIACh IO peKe, W obllee mepeMereHne MaJbUMKa OTHOCHTENLHO Oepera

paBHO S, (puc. 22, 6), a ero CKOpoCTE Uy = % Tak kax s, > §; (cm. puc. 22),
TO Uy > Uy.

ITOT mpUMep MOKas3bIBAeT, YTO CKOPOCTH (KaK M TPAeKTOPHA) 3aBHCHT OT
BBIOOpa CHCTeMBbl oTcdeTa. MIHBIMH CJIOBaAMH, CKOPOCTH ABMIKEHUS — BCAUYUHA
OMmHOCUmMeNbHARA, 3a8ucsuas om 8vlfopa cucmembl omevema.*

lMposepsre cebn

1. Iaiire onpegeseHne CKOPOCTH PABHOMEPHOTO NMPAMOJHHEIHOIO ABUMKEHUA.
Kakoii BeTMUNHON ABJIAETCA CKOPOCTh — BEKTOPHOH HIH CKAJAPHOI?

2. Kakue efMHHIBI CKOPOCTH Bbl 3HaeTe?

3. CpaeHuTe cnepyonne 3HadeHns ckopoetr: 72 km/4, 30 m/c u 10 em/c.

4. ABTOMOOHMJIE IBUIKETCA [0 IPAMOJHHEHHOMY yuacTKy joporua. CTpenka cmu-
JIOMeTpa HeKOTOpoe BpeMsi He OTKJoHserca or ormeTkH 60 km/u. Kak nsu-
JKEeTCH aBTOMOOMIIL B TeUueHHe aTOro INPOMEKYyTKAa BpeMeHn?

5. Apromobuib aBMKeTcs U3 ropoga A B ropoa B co ckopoctsio 50 km/u. Ipy-
roil aBToMOOHMIL ABHIKEeTCA M3 ropoja B B ropony A TOMXe €O CKOPOCTHIO
90 km/4. MokHO JIM cKasaTh, 4TO 00a aBTOMOOHIIS ABMIKYTCH ¢ OJHHAKOBBIMH
cKopocTAME?

6. Teno geBuierca mocrynartensHo. OgHa U3 ero ToOYeK MMeeT CKOPOCTH
1 m/c. KakoBa CKOPOCTE ABHIKEHHUA APYIUX TO4Yek rtena?

§ 5. NepemeweHne npm NPAMONIUHENHOM PAaBHOMEPHOM
LOBNXEHUUN

U3 popmyiinl ckopoctH (cM. § 4) ciaeayer, 4To nepemMerenue Teja Ipyu pas-
HOMEDHOM IPAMOJHHEHOM ABUKEHUH IPONOPINOHAIILHO BPEMEHH! J[BUIKEHUS:

§ = o, (1)

HIH B HpoeKﬂ,HﬂX Ha TOPpH30HTAIBHYK OCh, COBHAJAKIIYIO C HanpaBneHHeM
ABHYKEHUS,

(2)

26



Ho mbI yixe 3HaeM, 4To MeXAy IIPOEKIIHEeNH HepeMeleHHA S, U KOOpPAWHA-
TAMM ABHMKYINEHCHS TOYKH B HAYAJNbHBIA M KOHEUHBIH MOMEHThLI BPEMEHH
CYIIECTBYET CBA3b:

S =% = Xpe

ITosToMy MOHO 3ammcaTh, 4TO

X — xg=U,d,
OTKYyaa

X = xo+ Ut. (3)

9TO BhIpaYKeHUEe HAa3bIBAETCH YpasHeHueM OGUJceHUL MATEPHAILHON TOY-
KW, ABHIKYILEHCA PABHOMEDPHO M NPAMOJHHEIHO.

C ero momMoIIbi0 MOYKHO ONpeAeNuTh NOJOKeHue ABHKYINerocs rejaa (ero
KOOPAMHATEI) B 000 MOMEHT BPEMEHH, €CJIM M3BEeCTHBI ero HaYaJbHOEe [MOJIO-
JKeHHe (HavaJibHad KOOPAMHATA) M CKOPOCTH JIBMIKEHWS.

Ecnn x, = 0, To ypaBHenue (3) yupouiaercsa M HPUHUMAET BU:

x =uv,l. (4)

MPUMEPHI PELLEHWA 3A0AY

1. ABTOMOBUSIb ABMXETCA PAaBHOMEPHO CO CKOpPOCThbIo 20 M/C NO NPSMOAUHERHOMY
y4acTKy AOPOrv MWMO 3anpaBo4HOi cTaHumn (puc. 23, a). Onpepenute NONOXeHWe aBTo-
mobuna yepea 30 ¢ nocne ero Npoes3ga MUMO CTaHUMK,

Pemenwne. 3a reso orcuera U 3a HaYaso orcyera xoopauuat O npmMeM 3anpaBoOuHYIO
crannno. Ock OX HAnpaBuM B CTOPOHY ABMIKeHHA aromobmns (puc. 23, 0). Bpema 6yuem or-
CYHTHIBATE OT MOMEHTA, KOIa aBToMOOHIIL NOPABHSJICA ¢ 3anpaBounoii crannuei. Toraa B Ha-
YAJIBHBIN MOMEHT BPEMEHH HAYAJIBHAS KOOpDAMHATA paBHA HYMO (X, = 0) B A0 HAXOMKUAEHHA
KOOPAWHATHI ABTOMOOMJIA B MOMEHT BpeMeHU { MOMKHO NpHMeHHTH (hopmyny (4): x = v,t. Tax
KAK BEKTOP CKOPOCTH aBroMobuiaa U u ochk OX MMEIOT OJMHAKOBEIE HAIPABICHUS, TO MPOEK-

L[Sl CKOPOCTH nojgmeuTensaa: v, = v= 20 m/c; t = 30 ¢. Caegosarensuo, x = 20 % 30 ¢c =
= 600 m.

Oreer: nmonoxenne aBTOMOOHIA OTHOCHUTENLHO 3AlIPABOYHOI CTAHIIMHM OIDEeeNAeTCH
KoopauHaToii x = 600 M.

Puc. 23
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*2. Mo NpAMONMHEHOW Aopore HaBcTpedy Apyr Apyry PaBHOMEPHO ABWXKYTCS [ABa as-
TOMOGUNA: OAMH — CO CKOPOCTbIO 90 KM/4, APYroi — CO CKOPOCTLIO 72 KM/4. ABTOMOBKNN
BCTPETWIMCE Y 3anpaBo4HON CTaHUMK W, HE OCTaHAaBAWBAACH, NPOAO/KMAN CBOE ABUXeHne
(pyc. 24, a). Onpegennte nonoxewne asTomMobuNel OTHOCUTENLHO 3anpPaBoYHON CTaHUMK
yepes 30 MUH nocne BCTPe4u.

Pemenue. 3a Tesio orcyera M 3a HAYaJI0 oTcdera KoopauHaT O IpUMeM 3aTPABOYHYIO
CTAHIUIO, BpeMsa OYJeM OTCYMTHIBATL OT MOMEHTa Berpeun asromobuneii. Koopaumatayio
ock OX HaAnpasuM 110 HANPABJSHUIO ABWIKEHHS nepsoro asromobuas (puc. 24, 6). Torpa
KOOpAWHATH aBToMobuieii yepea 0,5 4 mocae BCTpPedn MOMHO BBEIYHCINTE 10 (hopMysIam:

Xy = Xo + Ui,
Xa = Xpa + Vo, l.

HauanbHbie KOOPAMHATBI Xg U Xy v 000Mx aBromobuneit pasab Hymo. [oaromy x, = vyt
H X3= Ugd.

IIpoeknua v,, CKOPOCTH MEPBOTO ABTOMOOMIA MOJOMKHUTENBHA, TAK KaK BEKTOD ero
CKODPOCTH HANPABJEH Tak e, kak ock OX: v,, = v, = 90 xkm/u.

Ilpoeknua v,;, CKOPOCTH BTOPOro aBTOMODHIA OTPHLATENBLHA, IOTOMY YTO BEKTOD ero
CKOPOCTH HAIPABJIEH MPOTHBOMONOMHO ocH OX: vy, = —vs= —T2 xm/u.

CrepoBatenbHO,

x1=90% 0,5 u =45 Km;

xp = =725 - 0,5 w = ~36 K.

OTBerT: NOJMOKEHHE MEePBOT0 aBTOMODMJIA OTHOCHTEIBHO 3aIpABOUHONH CTAHIMH OIpe-
JlenAeTcA KOoOpAMHATON X, = 45 KM, a BrOporo — KOOPAMHATOH X, = —36 KM.*

a
7 7,
p— ——
B 0 A
X Xy X
6
Puc. 24
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MposepsTe cebs

1. Kak BBIpasuTh mepeMeleHne TeJjia Yepes3 CKOPOCTh ero JBHMIKeHHs U Bpems?
*2. Kak BBIpasuTh mepeMelleHre Teja uepes ero KoopAuHATHI?
*3. BanuinuTe ypaBHeHHe ABH)KeHUA MaTepuasibHOoil Touku. O0bACHHTE, UTO
obosHauaT Bee OYKBLI, BXOAAINIIHE B 3Ty (DOPMYJITY.

4. JIse MoTOpHBIE JIOJKH JBHIKYTCA BAO0JL Oepera o3epa HaBcTpedy ApPYT ApPyry.
CropocTs KaxaoH goaku paBHa 3 M/c. Yepes kaxoe BpeMsA MOCJEe BCTPEUH
paccToAHUEe MeKAY JoAKaMHu craHeT paBHBIM 120 m?

*5. Kak uaMeHUTCS OTBeT HA Bonpoc 4, eclu Te e JOJAKH OyAyT ABHUraThbCcd MO
peKe: OJIHA 0 TeYeHWIO, a JApyras — IPOTHUB TeueHus?

§ 6. Npadhmuyeckoe npeacraeneHne ABUXKEHUSA

BO MHOTHX Cly4YadAX JABHXeHHe TeJ, HallpuMep HCe.ﬁeSHO}J,OpO}I{HHX noea-
JI0B, yI06HO ONHCHIBATH C IMOMOIBI rpagukos. Taxkoil cmocol6 onucaHHA J[BH-
JKeHHus BechbMa HarisjeH. [lodHakoMumMes ¢ rpaduyecKuM crocoboM mpeacTas-
JICHUSA TIPAMOJIMHEHHOT0 PABHOMEPHOTO JIBHUMKEHHS.

I'padmr woopmuuarei. Popmyna x = x, + vt MOKasbIBaeT, YTO KOOPJUHATA
MATEPHAJBHON TOUKH, ABMIKYIIEHCH PABHOMEPHO W IIPAMOIUHENHHO, H3MEHSIeTCs
¢ TeueHHEM BpPEeMEeHH. JTY 3aBHCHMOCTL MOJKHO NPEACTABUTHL B Buie rpadmuka.

CHauana paccMOTPUM IPOCTOM ciay4dail, Korja HadaJlbHOE IOJOKeHUe TOoY-
KW coBmamaer ¢ Havamom ocw OX, Torma xo= 0m x = v,t. CnegoBarenbHO,
MeXKAY KOOPAMHATON W BPEMEHEM CYIIEeCTBYeT NpAMas IpPOIOPIHOHAIBHAA 3a-
BHCUMOCTh, TaK Kak v, = const. I'padukom sToil 3aBMCHMOCTH, KAK Bbl 3HaeTe,
ABJISAETCHA NpsSMasi JTUHUSA.

ITocTponMm, HanpuMep, rpa@)UK ABHXKEHHA IENIeX0/a, eCJW OH JIBHYKeTCs
€O CKOPOCTBIO 4 KM/d B MOJIOMKUTEIHHOM Hanpasieauu ocu OX (v, = v= 4 Km/u).
3apasas momeHTh! Bpemenu (f, = 1 4, {, =2 4, t3 = 3 4 u 7. A.), 0o popmyie
x = v, ByieM HaXOAWUTH COOTBETCTBYIOIIHE KOODAMHATHI: X;= 4 KM, X, = 8 KM,
x;=12 kM 1 T. 1.

Teneper mocTpouM HA NJIOCKOCTH CHCTEMY .
KOOPAHHAT, 110 NOPU30HTAJILHOR OCH KOTOPO# Oy- c
JleM OTKJIAJABIBATE B OIpeJeJIeHHOM Maclitabe 123-~==mmm == /
HHTepBajibl BpeMeHH f, a [0 BePTHKAJIBHON OCH
TOMEe B ONpeAeeHHOM MaciiTabe — KOODPAWUHATHI
x (puc. 25). CoefuHUB MOCTPOEHHBIE TOYKH A, B,
’, MBI YBHAMM, 4YTO IOJIYYEHHBIA rpadux npex-
craBisgeT coboi NPAMYI0, IPOXOAAINIYIO Yepe3 Ha-
YAJI0 HAIled CHCTeMBI KoopauHAT (cMm. puc. 25).
Ira npAMas HasbIBaeTCA ZpaQuKom O6uiceHus.

* Temepp OyaemM cuyHMTaTh, YTO B MOMEHT
Hauajia HabOJMIOAeHUs Telexol], HaxXOJAWJICA Ha Puc. 25
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paccrossHUM 2 KM OoT Havaja ocu OX B MONOMKHTETHLHOM HATPABJIEHHH 3TOMH
OCH, T. €. ero HAaYaJbHAfA KOOpAHHATA X, = 2 KM. Torga oia onpeaesieHUs KO-
OPAUHAT, COOTBETCTBYIOIIMUX TeM JKe MOMEHTAM BPeMeHH, MbI JOJIKHBI IPHUMe-
HATE GQOpMYJIy X = X + vt (31ech Xo = 2 KM, U, = v = 4 KM/4).

BBINIOTHUB BBIYHMCJ/IEHHAA, MBI IONYYHUM: X, = 6 KM, x5 = 10 KM, x3 = 14 K™
HT. .

Ilo sTum gaHHBIM, KAk W B ciaydae, Korga x, = 0, mocrpouM rpadpuk 3aBu-
CHMOCTH KOOPAMHATEI OT BpeMeHH (puc. 26). Mbl BUAUM, 4TO U B 9TOM cJydae
rpaduK JIBH)KEeHHA NpeJCcTaBiafAeT coboil oTpesok npaAMoil JuauH. OJHAKO 3TOT
OTPEe30K He NPOXOJHMT uepe3 HAYAJIO KOOpAWHAT.*

I'paduk ABMIKEHNA He CIAEAYeT MyTaTh ¢ TPAEKTOpHeH ABMIKEeHMH, KOTOPOM
B HalIeM cjydae fBjaseTcs ToKe npamasd guaua. OHa cosnajgaer ¢ ockio OX.

I'pacuk ABHUIKeHHA JaeT TaKoe jKe IOJIHOE ONMCAHHE JIBUIKEHMS, Kak
un ¢dopmyna (3), Beigesennas B § 5. Hanpumep, nycers HaM ussBecteH rpagui
pasHOMepHOro asmwrenus Tena (puc. 27). C nomompo aToro rpaduka Mbl MO-
JKeM IIOJIYYHUTH CJeAyIOUINe CBeAeHUSA O ABHIKEHHM Telia.

B mauaneHbIi MoMeHT BpemeHM f,= 0 Teno mmesno koopausary x, = 0, a B
MOMEHT BpeMeHH f{, = 2 ¢ Teso Haxoaujgochk Ha ocu OX B TOUKe ¢ KOOPJAHHATOM
x; = 4 m. Hauunas ¢ MmOMeHTa BpEMEHH i, = 3 ¢, KOODAUHATA UMeeT OJHO W TO
JKe 3HadeHue, paBHoe X, = 6 M. 9T0 0O3Hauyaer, YTO TEJO OCTAHOBHJIOCH.

ITo Buay rpapuKoB ABHIKEHUSA MOMHO CYIUATEH HE TOJBKO O KOOpJAHHATE TeJa,
HO u 0 ero ckopoctH. Ecnm xy = 0, To x = v.t. Ilpy ABHIKEHHH B NOJOMKHUTEIb-

HOM HampapiaeHuu ocu OX v,= v, MOaTOMYy U = % Jlia Hairero mpuMepa Mbl

MOJIYYHM, YTO i
X M
tl Cc

o=
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