r'’TABA III

HEKOTOPBIE CJIEACTBHAA U NMPUMEHEHUSA
3AKOHOB HBIOTOHA

* *

§ 18. UMnyisc cHaBl U M3MEHEHHE KOJH4eCTBA ABHKEHHS

1. Kak 6b1710 nokasano B § 12, npou3BofiHas KOJHUECTBA IBHMEHHS P
CHCTeMbl MaTepHa/IBHLIX TOYEK N0 BPEMEHH ONpeJeadeTcs ypaBHEHHEM

d
P = Fo, (18.1)

rae F® — reomeTpuyeckasi CyMMa BCEX BHEIIHHX CHJ, AeHCTBYIOUUX
Ha cucTeMy. BHyTpeHHHe CHJIBI He BXOAAT B 3TO ypaBHeHHE H3-3a
TpeTbero 3akoHa Hreiotona. B ciyuyae oaHoH MaTepnaabHOH TOYKH ypaB-
Henue (18.1) mepexosuT B ypaBHeHHe, BhIpaXKaiollee BTOPOH 3aKOH
Hrylorona. HonycruM, uro cuna F© nocrosHHa. Torja H3 ypaBHEHHS
(18.1) crenyer

P—po=FO (-1, (18.2)

TJIe BEKTOPLI P U P, O3HAYAIOT KOJHYECTBA JABHIKEHHS] CHCTEMBI B MO-
MEHTBl BpeMeHH { U #;, COOTBETCTBEHHO.

[IpousBenenue nocrossHHON cuabl F® Ha Bpemsl ee JeHCTBUS Ha3bl-
BaeTCH WUMNYALCOM CUAbL 32 TO Ke BpeMs. 2DTO MOHATHE HeJb3sl CMe-
IIMBATb C paHee BBEJICHHOH BEJHYHHOH p = myo; -+ ... -+ m,0,, KO-
TOpasi Ha3BIBAETCH UMNYALCOM CUCHEMbL MQAMEPUAAbHBIX 104K HJIH
umnysecom measq. HepopadymeHHH BO3HHKHYTb HE MOXKET, TaK Kak
CJIOBO «HMITYJIbC» OTJEAbHO HHLJE BeTpeyaThesi He Oyrer. OHO Oyger
BXOJHTb B KOMOHHAIUHU JHGO CO CJIOBOM «CHJa®, JTHOO CO CIOBOM «TEJIO»
(11 «MaTepuasbHasl TOYKa» U «CHCTEMA MaTepHaJIbHBIX TOuek»). [los-
TOMY BCAKHI pa3 OyJeT sCHO, O KaKOM HMIYJbCe HAET peub. YToObI
TMIOJTHOCTBIO 3aCTPaxoBaThb ce0sl OT BO3MOXKHBIX HENOpasyMEHHH, BejH-
YHHBl p =m0 W p = mv; + ... -+ m,0, Mbl He OyleM Ha3blBaTb
HMITyJIbCAMH BO BCeX TeX CJydasixX, KOrja OJHOBPEMEHHO HCMOJb3YeTcs
MOHSITHE HMMIYJbCA CHAB, a GyJeM NOJb30BaThCsS JJS1 3THX BEJHUYHH
TEPMHHOM «K0Au4eCmao 08uscerus». BripoueMm, NOHATHE UMIYJbCa CHJIBI
Gyzer BCTpeyaThCsl CPABHHTEJNBHO PENKO.

2. CoorHourenue (18.2) o3Hawaer, 4ro MNpHpalleHHE KOAHYECTBA
JBHAKEHHA TeJa WJIH CHCTEMBI TeJl PABHO HMIIYJbCY IeOMETPHYECKOH
CYMMEI BCeX BHEIIHHX CHJI, JeHCTBYIOIHX Ha cUcTeMy. IDTOT pe3yJbTar
NoJyyeH HaMd B MpPeANoOJOMeHHH, uTo cuaa F© mocrosHHa. OH MoMeT
ObITh 060CIIeH W HA TOT CaAyyafl, KOrJa 5Ta CHJla MeHfeTCs BO BPEMEHH.
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Pasjenum npomexyTok BpeMeHH ¢ — fy Ha Goslee MeKHe MPOMEXYTKH
(ty — t), (. — 1)), ...,(¢ — {,) (puc. 31). BuiGepeM 3TH NpOMEXYTKH
HaCTOJIKO MaJbIMH, 4TOObl Ha KaXKAOM H3 HHUX cHIy F(© Ge3 Gosblioi
OIUHGKH MOXHO GbIIO CYHTAThH NPUOGMH3UTENBLHO mocTosiHoH. CooTBer-
CTBYIOLIHE 3HAYEHHs CWIbl F(® Ha TaKHX IpPOMEKYTKAX OGO3HAUNUM
F®, ..., F©. Toraa Ha ocHoBaHHH coOTHOLIeHUs (18.2) MOXHO Hanu-
caTb NpHOJMKEHHO

P1—Do= Pfe) (t— o),
Po—p1=F2 (t,— 1),
P~Pni=F (t—t.y),

rle P1, P2 -+ Pn-1 — KOJHYECTBA ABHXKEHHS CHCTEMbl B MOMEHTHl Bpe-
MeHH 1, &y, ..., 15—y COOTBeTCTBeHHO. CK/abIBast 5TH PABEHCTBA, IO/ YUHM

p—po= Z FP? At,,

2

e MCroJb30BaHO CTanJapTHoe obosHauenue Af; = ¢, — t;_,. [Tocaen-
HEE PABEHCTBO SAIBJISETCS NPHOHKEHHBIM H He COBCEM OIlpeleNeHHEIM,

£ / £ (4
L L 1 1 J

o 74 Zz tn-1 ¢
Puc. 31.
TNOCKO/ILKY 3HaueHHs BHellHel cuabl F® FQ, ..., F® He GHKCHPOBAHEI

touHo. OnHAKO 3Ta HeoNpeleleHHOCTb YCTPaHSeTCsl U yKasaHHoe pa-
BEHCTBO IE€DEXOAHT B TOYHOE COOTHOLIEHHE, €C/H NMEPEHTH K Npefeny,
yeTpemsisis K HyJI0 HaHGOMbUIHHA H3 IPOMEXKYTKOB BpemeHH Af; npH
HeM3MEHHOH JJIHHE BPEMEHHOTO HHTepBasia f{ — f,. B pesyjbrare Ta-
KOTFO IpeleqbHOro INepexoia IoJyuHTCs

—po= lim 3 F° AL,
P—po=Jim 2.

Kak u3BecTHO, Hpejes, CTOAWMH B NpPABOM YacTH STOTO PAaBEHCTBA,
HasbiBaeTCsl ONpeleJeHHbIM HHTerpaioM ¢yHKuHM FEO(f) B npegenax
OT %y 10 ¢ 1 0003HAYAETCS TOCPEACTBOM

t

{FO @ dv= 1im 3} FY At

fo - Ali—vO i
Apryment ¢yHKuuu F©, no KoTopoMy IPOH3BOAHTCSI HHTErPHpPOBA-
Hue, 0003HAYeH NOCPEACTBOM T, 4TOOBI He CMEIIMBATL €r0 C BEPXHHM
npejie/ioM HHTerpania f. BejquuvHa T Ha3bIBACTCS HEPEMEHHOU Unmeepu-
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posanus. 3HauyeHHe ONpeJeNeHHOTO HMHTerpaja He 3aBHCHT OT TOTO,
Kako#l OykBoH o0o3HaueHa IepeMeHHas HHTterpupoBanuda. [Ipu 3a-
JaHHOH NOJABHTETpaNbHOH (QYHKUMH OHO OIpefensercs TOAbKO 3Ha-
YEHHSMH IpeJesIOB HHTErpUPOBaHUs £y U £.

Takum obpasom, obobiieHnem cootHolenus (18.2) spaserca dop-
MyJia

t
p—po={FO@)dr. ) (18.3)

to

WUHterpan, crodauidii B npaBod YacTH 3TOrO pPaBeHCTBA, Ha3bIBAeTCs
umnyavcom cuavt F© sagpems om t, do t. CneoBaTeNbHO, H B Caydae
CHJIBI, MEHAIOIIEHCS BO BpEeMEHH, RpUpauierue KOAULecmeaq
OBUNMCEHUA CUCITIEMbL MAMEPUAADHBIX MOYEK DABHO UMNYAbLLY
2eOMENMPUHECKOLl CYymMmbL 6Cex OeLicmBYOuUX HA Hee 6HEUIHUX
cun. BHyTpeHHHE CHJIBI, KaK YK€ TOAUEPKHBAJNOChH BEIIIE,
He BJHMSIIOT Ha H3MeHeHHe IOJHOTO KOJUYecTBA JBHAKEeHHS Tt
CHCTEMBI, IOCKOJbKY OHH BCEr/ia BXOJAT NONapHO H yAOBJET-
BOPSIOT IIPHHIMITY pPAaBEHCTBA AEHCTBHA U [POTHBOAEHCTBHS.

’

3. KosuuecTBo nBHkKeHUs!, NpHOGpPETaEMOe TeIOM, 3aBHCHUT, TAKHM
06pasoM, He TOJBKO OT BeJHYHHBI CHJBI, HO H OT NMPOJOJKHTENLHOCTH
ee fedictBus. Mamoctpauuell 9T0TO MOXKeT CHYXKHUTb CJAeAYIOLIHIT Mpo- ‘
cToi ombIT. Tsaxenas rups (puc. 32) mojBelIeHA HA HHTH, CHH3Y K He P
NPHKpenJeHa TakKas ke HHThb. ECJIH MelJIEHHO TAHYTDb 33 HUXKHIOI HHTh,
TO pBeTCSl BepXHsisi HUTL., [lpHuuHa sicna. Tak Kak rupsi Bce BpeMs T,
MPAaKTHYeCKH HAXOMUTCS B NOKOE, PA3HOCTb HATSIXKeHHH HUTH T — Ty Z
JO/KHA ypaBHOBelWBaTs Bec rpysa P: Ty — T, = P. Orciona cJje-
ayet Ty > Ty. O6Go3Hauum cHMBOJIOM Ty MAaKCHMajibHOE HaTsKEHHe,

KOTOPOE MOXCT BHAPIKATh HHTb, HE PA3PHBAACH. KOrAa Mbl MEIVICHHO . g9
TSHEM 32 HUXKHIOIO HHTh, TO B HEKOTODHIH MOMEHT BPEMEHH HaTsKe- :
HHe T llocTHraeT npefeibodl BeJHYHHBL 7. B 3TOT MOMeHT naTsxeHHue

HHXKHell HUTH T, elte MeHbiue T. HoaTomy HHKHAS] HUTh OCTaeTCsl Le10H, a BepXHAS
pBeTcsi. OnHakKo, ecau OLICTPO AEPHYTh 3@ HHXKHIOI HUTh, TO BEPXHSSl HHTbL OCTaeTcsl
1eJ0oH, a HIXKHAA pBeTcsi, [leslo B TOM, 4YTO JJ/151 Pa3pblBa BepXHeH HHTH ee HEO6XO-
JHMO DacTSIHYTh Ha ONpelesIeHHYIO AIHHY. A J/1s 3TOro Hafo NPHBECTH B JBHKEHHe
rapo. YUTo6B COOGIMIUTE THpe HEOGXOLUMOe cMellueHUe, TPpeGyeTCsl KOHEYHOoe BpeMs,
Jlaxe Korja Ha Hee JelicTByeT 6oJbluas cuna. BricTpo feprasi 3a HHXKHIOK HHTb,
MBI He yCHeBaeM COOGLUUTL THpe ROCTAaTOYHOE CMelleHHe. B HHKHeH HATH BO3HH-
KaeT HaTskKeHHe, IpeBOCXoJsillee NpeflesibHoe Ty, B TO BpeMsl K4K BepXHSAS HUTD emie
He ycreeT PacTAHYTBCS, H ee HATSOKEHHE IPAKTHUEeCKH OCTaeTCsl Heu3MeHHbIM. [lo-
3TOMY H PBeTCS HHMKHAS HHTb.

OnuieM BTOPO# ONBIT, WIMIOCTPHPYIOUHIA BJIHSHHE NPOJOJKHTEJBHOCTH JeHCT-
BUA cuakl. M3 BaTMaHCKo# 6yMarH BeIpe3aloTcsi ABa OJHHAKOBLIX KOJBLA C HapyMKHBIM
IHaMeTpoM ~ 20 cM U BHYTPeHHHM LHaMeTpPoM ~ 15 cM. KoJabla nojBemnpaiotcs Ha
JABYX TOPH30OHTaJbHBIX METaJJIHYeCKHX CTEPXKHSX, 3a)KaThlX B IUTaTHBaX. B Ko/bla
BCTAaBJIsIeTCs] YeTHIPeXYToJbHasl COCHOBAs IMIaHKa JVIMHOH ~ 1 M C NONepevyHbIM cede-
HHeM ~ 2--3 cM %, Paccrosinie Mexay GYMaxKHBIMH KOJBLAMH JOJNXKHO OHITb JIHIIb
HEMHOTO MeHblLe ;ulm{m mwiaikd. Ecau myaBHO HaXKMMaTb Ha CepefiHHY IUIaHKH,
TO OfIHO U3 GyMamHbIX KoJjel (u1n ofa BMECTe) pBETCsl, a INTAHKA OCTaeTcsl /0.
Hanecem Tenepe no cepeaune IWIaHKKM Pe3KHI CHABHBIH YAap TsXKeJOH MeTa/JIHYeCKOH
nanxoii. Ilnanka jomaeTcsi, a KoJblla OCTAIOTCH LeJBIMH. [JOPa3HTeJbHEIM B 3TOM
OMbITE ABJASACTCSA He TO, YTO JOMARTCS MJaHKa — OHa NepeJoOMHIACh OBl H MIPH OTCYTCT-
BHH KOJell, a TO, 4YTO OCTAIOTCH LeJLIMH GyMaKHbIE KOJbLA, :




