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HedopManuio pacTKEHI MM CRATUA XAPAKTEPHIYeT «ab-
COMIOTHOE yAJuHEeHne»: AT = & — &g, THe To — NEePBOHAMAJIBHAS
anuHa 06pasua, & & — ero LJMHA B NeOPMEPOBIHHOM COCTOS-
Hun. OmmuocumenvrbuM YosuneHUEM TEJ1a Ha3bIBAIOT COOTHOMIE-

Baxon I'yka: Cuna yIpyrocTH, BOSHEKAOIAA IPH Je-
dbopmanuu Te1a, IPONOPUNOHANILHA aBCOMIOTHOMY YIIIH -
HEHMIO TeJ1a ¥ HANPABJIEHA B CIOPOHY, NPOIMBOMOJIONK-
“HyI0 HATIPABJICHRIO MEPEMEIIEHNsT YaCTHI| TeJ1a Ipu AedopMany:

F, = —k|Az|.

KoaddunuenT nponopuuoHaibHOCTH k HASBIBAETCHA KECTKOCTHIO
Tesa, OH 3aBUCHT OT MaTepyasia, 13 KOTOPOro TEJI0 HBrOTOBJIEHO,
2 TAKXIKe OT ero FeOMETPUHECKEX pasMepos i ¢opMsl. 2KecTkocTb
BRIpaXaeTcs B HbloTOHaX Ha MeTp (H/m).

Cusia, BOSHUKAIOUIAA B MECTE CONPUKOCHOBEHHA TE U
NPenATCIBYIOMAs MX OTHOCHTEILHOMY IIEPEMEIICHMIO,
HABBIBAETCA cunoll mpenus. Eciam Teno CKOJB3NT 10
KakoH-u60 TNOBEPXHOCTH, €r0 ABMKEHMIO NPEMATCTBYET Cu-
Al MPENUR CKOABIICEHUS, KOTOPAsT ONpPENE/IACTCA BRIDAKEHHEM
Fyy = pN, tne N — cuta peaxuun omopsl, a g — Koabdumnuent
Tpenus CKoybxennst. Kos(dbuuueHT p 3aBUCHT OT MATEPHAJIA
COTPHKACAIOUIIXCS TOBEPXHOCTE! ¥ HE 3aBHCHT OT CKOPOCTH JBH-
sKeHus U peca Tena, CHia TPeHMs CKOJIBXKEHNS BCELHA HANIpPa-
BJICHA TPOTHUROTIOJIOKHO ABIKCHUIO Tesia. Cuat mpenus noxos
BO3HMKAET TPH NONLITKE IPUBECTH TEJIO B NBMXKEHKe. DTa cuia
TPEHUA HATIPABJIEHA B CTOPOHY, IPOTHBONOIOXHYIO BO3MOXKHOMY
ZABIDKEHMIO, ¥ DACTET N0 BEJIMHMHE [0 MEPE YBEJIMUeHN)s BHOITHER
CHJIBL, TpHIIokeHHON K Tey. Cnita TpeHns NOKOS Y PaBHOBEIINBA-
€T BHEIIHIOK CHJLY, He TIO3BOJIAS TeJy ABHTATHCH, B TOM CJydae,
KOT/[a BHEIHAA CUJIA He NPEBHINAET MaKCUMAJILHOTO SHAYCHHA
CHJTHE TPEeHUA HOKOs. DTO MaKCHMAJIBLHOS 3HAYEHME COBNAIACT C
BETUYUHON CHIBY TPEHUA CKOJILXKEHMA,
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Hunamuka, 13y4aeT LBIDKSHUE TEJ B CBASH C TEMU NPHIMHA-
MU (B3aUMORECTBUA MEXCY TEJIaMI), KOTOphIe 0By CIaBAUBAIOT
TOT M MHOH XapaxTep JBIDKCHHM. B ocroBe Tak nasnmaemoit
Knaccuueckoll fAM HBIOTOHOBCKOH. MEXSHUKM JIEXAT TPU 34KQ-
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Ha, nEHaMuKE, chopMyposarnse Hbl0TOHOM B 1687 r. 3axo-
b1 HetoToH (K&K H OCTAJIBHBIE 3AKOHDI) BOSHUKIIA B PESyJILTATE
oBobmenns GoBIIOro KOIMIECTBA ONBITHRIX bakTos. Ilpasuis-
HOCTB MX (XOTA 1 JJIf O4eHb ODMHPHOIO, HO BCS K€ OrPAHINCH-
HOTO KpyTa SBJjieHuit) NONTBepKAATCA COVIACHEM C OUBLITOM TEX
cnemcTult, KOTOPhIE U3 HAX BLITEKAIOT,

B cHenuajpHON. TeOpHM OTHOCHTENBHOCTH, CO3TAHHOMK
DitamrefinomM B 1905 I., HHIOTOHOBCKUE NPENCTABJICHUA
0 NPOCTPAHCTBE X BPEMEH! TOFBEPIVIACE PAJUKAJIEHOMY
1EPECMOTDY. DTOT TEPECMOTP NPHBEJ K CO3TAHMIO «MEXaHUKI
BoJIbIUX CKOpOCTeit» MM, KaK €€ Ha3bIBAIOT, PeJIATHBUCTCKOMH
MEXAHAKH. YDaBHEHUS DEIATUBHCICKON MEXAHMKN B Iperese
(zs cxopocTelf, MATILIX IO CPABHEHUIO CO CKOPOCTHI0 CBETa) TIe~
PEXOIAT B ypaBHeHHs Kiaccuieckolt mexannku. Taxum oGpasom,
KJIACCHYECKAS MEXAHNKA HBJISETCA MeXaHuKoit Tesr Gompmmx (1o
CPABHEHMIO C MACCOlt ATOMOB) MaCC, ABMKYIIMXCS C MaJIbIMH (mo
CDABHEHHIO CO CKOPOCTHIO CBETA) CKOPOCTAMH.

Hepeuntt saxon Hrromona bOpMYyTHPYETCS CIEAYIOMEM
06pasoM: BCAKOE TEJIO HAXOIUTCA B COCTORHUM HOKOA
W PABHOMEPHOTO ¥ NPAMOJIHHEHHOr0 IBIDKEHNS, TOKA
po3ne#cTBIE CO CTOPOHE! APYTUX TeJl HE 3ACTABUT €ro M3MEHUTH
9TO COCTOAHMUE.

Cucrema oOTCUeTa, B KOTOpOH BEINOJNHAETCS NepBbilf 3a-
xon Herorona, masmpaerca unepyuaavroti, Camo sBsienme Co-
XDaHEHUs COCTCAHMA NBIDKCHUA Tesia (B HACTHOCTH, COCTONHUA
NOKOS) TIPN KOMIISHCAIUY PHEIIAAX BO3TeHcreutt HA TEJI0 HA3BI-
paetcs unepyued. IlosTomy nepsbift 3aKoH Hb0TOHA HASHIBAIOT
MHOTHA 3GKOHOM UNEPYUU.

O smoboit peanbHOM cHCTEME OTCYETA MOXKHO CKA38Th,
YTO OHa ABJISETCA MHepUMaJbHON Jims B Gonbmed Mam
menbmelt crenienn. [ GoNBIMMACTEA IPAKTHYECKUX Lte-
Jiel cucTeMy, CBA3AHHYIO C Hamell IJIaHETOH, MOKHO CUMTATE
urepuuaneeol, ORHAKO RHOINA NPUXOAWICH YIUTHIBATE YCKO-
penve Hamell Semuu 33 CET BPAIIEHN BOKPYT CBOEH OCH, 8 TAK-
e Ipyrue yekopenust, Tak HAbIIONAEMBIE OTK/IOHEHA CBOBONHO
TIaJAIOMUX TeJT 0T BEPTHKAJILHOTO HAIPABJIEHNA K BOCTOKY €CTh
CJIGACTBUE He NOJIHON WHEPUMAJIBHOCTH CHCTEMBI OTCHeTa, CBA-
zamaod ¢ 3emaed. OnwpiTHbIM IyTeM YCTAHOBJICHO, YTO CHCTEMAa
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0TCYeTa, UEHTP KOTOpo# copmemen ¢ ComHueM, a OCH Ha COOT-
BETCTBYIOMUM 06pasomM BEIOpaHHbIC 3BE3bI, ABJACTCS MHEPIM-~
anbho#t B ropasgo Gonbiledt cTenenu. DTa CHCTEMA HASHIBAESTCH
2equoyenmpureckol cucmemott omevema (TeIoC — MO-TpedecKy
COJHILE).

YpasHeHus DMHAMHKH HE M3MEHAIOTCA NPH MEepexome oT Of-
HOlt mnepuuanbHOM cucTeMEl oTcuera k apyrodl. Haxomsacsk, na-
TpUMEp, B BaroHe 10e3fa, MBIDKYIErocs 6e3 TOAYKOB NpsAMOJIH-
He'HO M DABHOMEPHO, MBI, HE BHIJIZNBIBAA B OKHO, HE CMOXKEM
ONpeNesTh, ABIKETCA BAroH min moxoutcs. Crobomxoe maze-
HEUE TeJT, ABIDKeHne GPOIEHHBIX HaMi TeJl B BCE JPYTHe MeXaHi-
YECKMUE IIPOLECCH GYAYT B 3TOM CJIydae IPOUCXOOUTh TaK XKe, Kax
U B CJIydae, ec/in Gbl BaroH GbIT HENOABIDKEH.

Yxasaumsre ofcToaTenscTsa Gouin Briacuenst eme Danuieem.
Tlonoxenue 0 TOM, YTO BCE MEXAHHYECKWE ABJICHMS B PA3IMY-
HBIX MHEPUNAJBbHBIX CHCTEMAX OTCYETa HPOTEKAIOT ONMHAKOBBIM
00pasoM, BC/IENCTBHE 9Er0 HUKAKUMY MEXaHMYIECKUMI ONbITAMI
HEBO3MOXKHO YCTAHOBUTb, MOKOMICS JAHHAs CHCTEMA WJIH JBH-
IKETCA NPAMOIMHEHO ¥ PABHOMEPHO, HOCHT Ha3BaHUe NpUNyuUnG
omnocumeasvrocmu Iosusen.

CroficTBO Tes1, COCTOsmEe B TOM, 9TO JJIA U3MEHEHUA CKO-
DOCTH Tesia TIOX BO3LEHCTBYEM BHEIHUX Tesi Tpebyerca Bpemsd,
HA3LIBAETCA UHEPMHOCTLIO. Macca — Mepa NHEPTHOCTH Tesa.

Emununa Maccer — xusozpass, [m)] = 1 kr.

Ilrompocmoo eewecmen Ha3bIBAETCA OTHOWIEHWE MACCHI 1M
Tesa, K ero obwemy V: p = % ;

Emvumue mrotHocrs — [o] = 1 xr/md.

Mepolt Mexann4ecKoro BosAeHCTBIA Ha TEJIO CO CTOPOHLL APY-
THUX T UM NoJelt Apaercs BeKTOpHAA (HU3HYECKaA BEIUINHA,
HaseIBaeMas cuaodl.

Ecom ma Tesio melfcTBYIOT HECKOABKO CHJT, TO HAXONAT OLEHY
CHly, SKBUBAJICHTHYIO (DABHOLEHHYIO) MM MO HelcTBHIO, HA3BI-
BaeMyio papHOmelicTBylome#t cuioll. Pasnodelicmeyrowan cuaa
HAXOAUTCA NO MPABUIY CJIOKEHHST BEKTOPOB!

L U 3 n
Fe=FR+FR+. . F,=)F.

i=1




image4.png
“‘Bmigpoti ‘saxow Hotomona. Yexopeius, coobmacMoe Te-
J1y, PAMO _TPONOPHHOHATIEHO PpaBHOpSHCTBYIOHIEH cusre
¥t OBPATHO HPONOPIECHANBHO MACCE TeJIa:

a= A R

TTo ¢BOEH BAKHOCTY M MACTOTE IIPHMEHEHNA B CAMBIX PASHBIX
samanax BTOPoi 3axon HEI0TOHA MOXKHO HASBATD OCHOBHBIM 3AKO0-
Hom pusukn. Y faxe eCiy HeJIOReK 3a0RLT BCE 32KOHBI DUIMKK,
KpOMe OFHOLO, TO ¥ TOLAA HAKO HOMHUTS BTOpOR saxon_‘Hamona.

ToncTaenas B (3) onpenenexne yCKOpeHHa g= —%%, mosTy4a-
-
o

eM %—g e %3_ wim mAT = Fz . At, 9T0 MOXHO 33NUCATH KK
A(md) = F . At. TIpoussenenue m{ HaSLIBAETCH UMMYALCOM
meag, a Fy, - At — umnyavcom cuan. Torma BIOpo# saxoH Helo-
TOHA MOKHO COPMYIHPOBATS. CTIEAYIOUAM 00Da30M: HIMEHEHNS
AMIYJTBCA TEJA HO BeJTHHHHE X HANDABJICHNI0 ONPEAEsIACTCS HM-
HyJ16COM PABHOREHCTBYIOMEH CHITEL (UMNYALCHAR popma emopozo
saxona Heiomona).

Eumma, cuisl — woomon, [F]=1xr: M2 =1H.
CooTromenne (3) BHZHIBAIO M HNPONOJEKAST BHISHIBATH
cpenu (pUBNKOB MHOLC CIOPOB. Io cux mop Her obme-
[PAHATONO HCTONKOBAHUSA STOTO COOTHOTIEHHS. Ciiox-
HOCTH COCTOMT B TOM, UTO HE CYIIECTBYET HEe3aBHCHMEIX crocoGon
onpemernenns By m 1 Fy, BXOIAMNK B yPaBHeHne (3). Ona
ofpeneeRis OTHON U3 Hux (m Mnn Fy) mpuxomares #Cnossao-
BaTh cocTHOmeHNe (3), CBASHIBAIONIEE BTy BEIIAEY C HPYTOf 1
C yckopenreM &.

Tonuepxiey, aro sropoft saxos Hprorosa (Tax xe xax # 1pa
APYTUX 3aKOHA) ABJIAETCA OKCIEPUMEHTAJIBHEIM 3aKOHOM. Ou
HWOBHEK B pesysibroTe 0600imenns [agHbIX ONLITOB B nabmonexrut.

Beakoe peficyeue Tes Opyr HA APYra HOCHT XapakTep B3a-
moneitcTeus: ecim reno 1 meficTByeT Ha TEJO 2 ¢ curxol I_:fgl, TO
¥ TENO 2, B CBOX Ouepens, AeHCTBYeT Ha Tes0 1 ¢ cusolt Fia.
Tpemutl saxon Hviomona yTBEpKIaeT, ITO CAJIBL, C KO-
TOPLIME HEHCIBYIOT APYE Ha APYLa B3aUMONelCTRyomye
TEJI2, PABHEL IO Benmmi-xe, npo’rnBOnOJ‘IO}KHM IO Hanpas-
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JICHHKIO M, TIQAYEPKHEM, TIDUJIOJKEHBI K Pa3HBIM | ’I‘eJIaM. Co,aepxca.—
HHE 3aKOH& MOXKHQ NREOCTaBHTE B BHIOE paBBHCTBa'

FZ] =—ﬁ12-

A Ormernm, uto TpeTuil 3akon Helorona Grisaet cnpaBed-
2,04 e He Beeraa. OH BHINOJHAETCH BIOJHE CTPOTO B CIIYYae
sl _KOHTAKTHEIX B3auMomeHicTeut (T. e, B3anMoneficTeul, Ha-
6RIOTAKMUXCA IPY HETOCPEACTBERHOM CONPUKOCHOBEHKH TeL), 2
TaKKe NpH B3aNMONeHiCTBAN HAXOAANINKCH Ha HEKOTOPOM PACCTO-
AHEE ZPYr OT APYTa NOKOAMUXCH TeJl. ;

B kadecTse IpEMepa HADYWICHUS TpeTherd sakona Hporoua
MOMKET CIYKUTH CHCTEM2 U3 JBYX PASHOHMEHHO SaPFIKEHHBIX 18-
CTHL, JRIDKYIIMXCA [I0 B3AHMHO [IEPIEHIUKYIADHBIM HalpaBJie-
HEAM, yHATAACE APYT O Apyra. [Ipu 9TOM B CHCISME BO3HMKAET
MArHUTHAs CU/a, NeHCTBYIOMA b Ha ONWH U3 3apA/I0a.

F‘ Cornacto oTxpeitomy B 1682 1 HbioronoM 3exona. 6ce-

[F@ MUPHOZ0 MAZ0TRENUR, Bee TeNa BO. Beenenuoif, o61anaio-

o mpe Maccol, IPUTATUBATCA APYT-K APYTY € CHIIO), Ha-

sniBaeMolt zpasumayuontot. D1a culla IPAMO IPONOPINOHATIBHA

NMPOMIBEREHUI0 MACC T I GOPATHO NPOMOPHUOHANBHA KBAIPATY

1Mz
2

paccroanus Mexay v F = G

necroannast G = 6,67 1071 H. M2 /xr?.

Cusa mascecmu F = m§ asnzerca OIHOU U3 COCTaBNS-
IOMUX CHJIbl [PABETAINOHHOIC npn’ra}xemiﬁ Te12 MaCCH
; m x 3emze (num apyroft mnanere). Hpyro# cocrasis-
melt ABNACTCA UERTPOCT PEMUTEIbHAA CUJIA, COINAIOMASR IIEHTPO-
CTPeMITeIbHOE YCKOPEHUE TeJTy TIPH €r0 BPAIICHIN BMECTe ¢ 3eM-
seft. Dra COCTABIAOMARZ MHOTO MEHBIlIE CHJIE! TAKECTH, HOSTOMY
€10 YacTO NpeHeOperarT I CYUTAIOT, YTO CUJIa THKECTH IpHen-
3UTEJILHO PABHA CUJIe IPABUTAIOHHOr0 Npurmxennd, Mexons ma
PaBeHCTBa CAMILI TH¥ECTH Ha JOGOH BRICOTE Ham NOBEPXHOCTBI
TIJTAHETH] ¥ CHJIHl TPEBUTALMOHHOTO IPHTSDEEHNAH, MOKHO PacCIy-
TaTh yeckopenue cBOBOMIHOTO NafeHns Tesa Ha Jobolt pricore:

, TOE TPABUTALROHHAS

mM,

mgn = G_(Rp TP
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GMp

OTKYHA gh = m, e M, — macca wranets!, a By —
ee pamuyc. Ia mosepxmocTu Semym (h = 0) nmomysaey, HTO

= GAfs ~ 90,8 M/, Tne Ma — wmacca Bewmmw, Ry — panp-
ye BeMIjxﬁu.

Tipu HEKOTOPOM SHAMEHIN HAYAJIBHON CKOPOCTH TEJIO,
BpOmIeHHOe 0 KACATEbHOM K HOBEPXHOCTI 3emun, mox,
& neficTBEEM CHIIBL TSKECTH IPH OTCYTCTBHL arMocgeps
MOKET IBUIATHCA BOKDYD 3eMJIM DO OKPYXKHOCTH, HE TIajad Ha
Semio ¥ He yAanaach or Hee. CKOPOCTH TAKOIO IBIKCHHA Ha~
IBIBACTCS NEPEoti KOCMUNECKOT CROPOCTDLIO. Osna MoxeT GrITh
altneHa ©3 YCJIOBYSA PABEHCTBA YCKOPEHMUs cBOBOIHOTO HATEHUS

2
g UEHTPOCTPEMHUTENBHOMY YCKODCHIIO %73 O1ryza I/ CKOpO-

et momyuaem: v =+/Ra g~ 179: 10° m/c. Ormermy, ¥TO IpH
nocTmkerny cxkopocT# 11,2 XM/C, HABBIBAEMOK emopoll KocMU-
neckoll CRopocmp10, TPASKTOPHS ABIDKEHN TeJa BOKPYT 3emitn
CTAHOBNTCS HE3AMKHYTOH ¥ OHO YXOIHT OT 3eMJIH B KOCMIHECKOe
NPOCTPAHCTBQ.
Becom meaa (P) HassIBaIoT CIUTY, € KOTOPOR 1e710 Beaen-
‘CTBHE ero IPHTMKEHNA K Bemste nedicTByeT Ha TOPU30H-
b TaJsIbHYI0 OTIOpY WM TofBec. Ecmi resio HaXOMMICHA B
MOKOE Ha IOPMIOHTAJIBHOM IOBEPXHOCTH MM PABHOMEDHO IBH-
JKETCs BMECTE C HeIo, TO BeC TeJa, KOTOpBL UNCIIEHHO PaBeH CH-
71e PeAKIWAH ONOPHL, COBNANACT C BEIMINHON CUIEl TAKECTH, T. €.
P = myg. Ecqu e TeJo BMECTe C ONOPOl IBIKETCA PaBHOyCKO-
PEHHO B BEPTURAJIHHOM HANDABJIEHUM, TO BEC TeJa OTIAIACICA
OT CuTh TEKecTH. KODma BeKTOp yCKOpeHus & NpOTHBONOJIOKHO
HBTPABJIEH C YCKOPEHHEM CBODOZHOTO MAIerus g, TO BOSHHKAET
COCTOAHME mepezpysky, NpR KoTopom P > mg. B cayuae cosna-
nenus Hampapsenuit @ ¥ § BeC TeJa CTAHOBUTICA MEHDIUIE CHJILI
psectit, BN TEIO BMECTE C ONOpO# IBUTAIOICH C YCKOPEHUEM
@ = g, TO BEC OKABKIBAETCS PABHEIM HYJTI0. COCTOAHNE C HYTIeBEIM
BECOM HASHIBAIOT HEGECOMOCTIDIO.

Cuita, BOHUKAIOWAA B Pe3yJIbTare nedopMalyMy Te1a U Ha~
TpaBNeHHAs B CTOPOHY, NPOTHBONOJIONKHYIO BEPEMEIICHIIO Ha~
CTRI[ TeJa TpH HehOpMaItH, HA3HIBATCS CuAoll Ynpy2ocmu.





