Vimnynbc Tena .
3aKOH COXpaHeHUa nmMnyrnbca

Llenn ypoka:

YCBOUTb NOHATUE UMMYJ1bCa
TENa

[TOHATME 3aMKHYTOW CUCTEMBI

N3y4ynTb 3aKOH COXpaHEeHUs
MMNynbCa

HaunTbCa pellaTb 3a4a4uM Ha
3aKOH COXpaHEeHUS




[ToBTOpPEHME N3YHEHHOIO
Tect Ne1 « [BuKeHMe Tena rno OKpY>XKHOCTU.»
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[lleoHapaoo pa BuHun

«3HaHMeE — J0Yb ONbITA»;
«HUcrosikoBaTesieM NPUPOAbI
siBJIsieTCH onbIT. OH He
OOMAaHBIBaeT HUKOI/IA...»;
«Teopus —nmoJjikoBoaEL,
NMPaKTHKA — COJAATHI».

«Hukakoe yej1oBeuyeckKoe
HCCJIeJOBAHUE HE MOKET
NMPETEeHA0BAaTh HA TO, YTOObI
ObITH UCTUHHOW HAYKOH, €CJIU
OHO He UCI0Jb3yeT
MaTeMaTH4YeCKHX
JI0Ka3aTeJIbCTB M HET HUKAKOM
YBEPEHHOCTH TaM, I/1¢ HEJIb35
NPUHATH OAHY U3
MATEeMATHYECKUX HAYK.



BbiBOAO

= 3aKOHbl HblOTOHa NO3BONAIOT pellaTh
331341 CBSI3aHHbIE C HAaXOXXAEHUEM
YCKOPEHUS ABUMXKYLLErocs Tena, ecnu
M3BECTHbI BCE AENCTBYIOLLME HA TENO
cunbl. Ho YacTo bbiBaeT o4YeHb CNOXHO
onpeaennTb AENCTBYIOLLME Ha TE0 CUNbI.

« [103TOMY ANng pelleHnsa MHormx 3aaau
MCMOMb3YIOT ELlEe OAHY BaXKHEWLLYIO
(MOU3NYECKY0 BeIMYMHY- UMNYIIbC TeNna




Mmnynbc (impulsus) Tena
(TON4YOK)
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0 .
= BTOpOM 3aKoH HbIOTOHA
I F=ma

Il a=V/t

= P= MV  wumMmnynbc Tena

.[Ef[l(r M/C } CH

| UMNYJbC CUJ1bl Bcerga rnokasbiBa€eT, Kak M3MEHSAETCA UMITYJIbC TE/1a 3a
AaHHOE BpeMS



Il 3aKOH HblOTOHA
B UMMNYINbCHOWU doopMe

. V=0
« Ft =m(v-v,) = mv-mv,=p-p,

[
MMnynbc BeKTOpHAas BennymHa. OH Bceraa coBnaaeT rno
HanpaB/IEHUIO C BEKTOPOM cKopocTu. Jlloboe Teno, KoTopoe

ABUNXETCAH ,o6nap,aeT UMIYJ1IbCOM.



Vicmopu4yeckue cee0eHUs.
PeHe [dekapT

[loHATME uMnynbca 6b1N10 BBEAEHO
B (PM3MNKY (PPaHLY3CKNM YYEHbIM
PeHe [lexapToM

(1596 -1650r.), KOTOpbIN Ha3Bas
3TY BEIMUNHY <KOJIMYECTBOM
[NBWXKEHUS, KOTOPOE HUKOrAa HE
YBEIMYNBAETCS, HE YMEHbLLAETCH,
1, TakuMm obpasomMm, ecnm ogHo
TENO NPUBOAUT B ABMKEHUE
ApYroe, TO TEPSET CTOJbKO Xe
CBOEro ABMXXEHWUS, CKOJIbKO Ero
coobLuaeT.»



XpuctuaH [ tonureHc

FONNAHLACKUA MATEMATVIK, ®U3MK, ACTPOHOM
(1629-1695)

Xota [lekapT yCTaHOBWMJ1 3aKOH
COXpaHeHUs KOJInYecTBa
ABWMXEHUS, OAHAKO OH He SICHO
npeacrasnan cebe, uto
KOJINYECTBO ABMXEHUN SABNSIeTCS
BEKTOPHON BeNIMYMHOM. NMoHaTHuA
KOJINYECTBA ABMIKEHUSI YTOUHUN
FroMreHc, KOTopbiii Uccneaya yaap
LIapPOB, AA0KA3aJ1, UTO NPU UX
coyalapeHuM COXpaHsieTCca He
apudmMeTnyeckan CyMMa, a
BEKTOpPHasi CyMMa KoJInyecrBa
ABWKEHMUS.

OCHOBHbIE UAEeN 0 COXpaHEeHUMU
KOJINYEeCTBa ABMIKEHUS,
BbiCKa3aHHble [lekapToM n
NoMreHcom, BNocneacTrsmm 6nim
Pa3BUTbl U NONYHUIIN
¢popMynMpoBKY B BuUAe OAQHOIro 13
BCeo6LMX 3aKOHOB NpMUpoabl —
3aKOHa COXpaHeHUs UMryJsibca



3aMKHyTasi cuctemMa

OnbIT «B3anmMoaencreme wapos>»

He3aBMCMMO OT yrna OTK/IOHEHMS MEPBOroO LApa Npu yaape BTOPOU
LIap HAYMHAET ABUrATbCA MPUMEPHO A0 TOrO XKE Yr/iia OTK/IOHEHUS,
a NepBbIv LLIAP NMOCNe yaapa OCTaHaB/MBAETCS.

Ecnn aBa nnu HECKOJIbKO TeN B3aMMOAEUCTBYIOT TOSIbKO MexXay
cobon (T. € He NoABepralTCsa BO3AEUCTBUIO BHELLHMX CUM), TO 3TU
Tena 06pa3yloT 3aMKHYTYHO CUCTEMY .

MMMynbC KaXXaoro u3 Ten, BXOAALWMX B 3aMKHYTYHO CUCTEMY MOXXET
MEHSITbCS B pe3yNbTaTe X B3aMMOAENUCTBUS ApYr C ApYrom

[ns OnMcaHus CyLeCcTBYET OYEHb BaXXHbIM 3aKOH —
3dKOH COXpaHeHUsA UMIMYJibCa



MaTtemaTtnieckmun BbiBO4 3aKOHA COXpPaHEeHUs nMnyrnbca

B cooTtBeTcTBME C TPETHUM 3aKOHOM HbrOTOHa cusibl F1 n F2 paBHbI o MOAYJIO U
Harnpas/ieHb! B [MPOTUBOMOJI0)KHbIE CTOPOHbI:
F,=-F,

[lo 2 3akoHy : m ,a ,=-m ,a,
YckopeHue : a1=(;i/-\ﬁ.)/t; a2=(\72/-v§)/t
mi(vi/-vi)/t=-m2(v2/-v2)/t cokpatum ypasHeHue Ha t

[onyunm : m1(ﬁ’-v?)=-m2(v3’-v?)
W : ml vi/ —mivl =-m2 v2/ + m2v2

CrpynnupyeM YsieHbl YpaBHEHUS :

ml vi’ + m2v2/ =m1 vl + m2v2

YuntbiBasg , 4T0 M V =p
pl /+p2 /= p1l + p2
JleBbie yactm ypaBHeHMIPi MPEeACTaB/IAT cO60vM CyMMapHbIV UMIIY/IbC LLIAPOB MOCAE

X B3aUMOAEVICTBIS], @ NpaBble—/10 B3aMMoAelicTBUs
Mpoexuymm Ha Ocb X : mli v1/ + m2v2/ = ml v1 + m2 v2



3akpenneHne N3y4eHHoro




PewweHne 3agad

« N21. o >xene3aHoAoOpOXXHOMY MOJIOTHY
NBWXETCS nnatdopmMa-c NeCKOM Maccou
20 T co ckopocTbto 1M/c. EE poroHseTr
FOPU30HTaNbHO NETALLMN CO CKOPOCTbIO
800M/c cHapsig Maccou 50 kr u Bpe3aeTcs
B necok 6e3 B3pbiBa. C KakOW CKOPOCTbIO
byneTt aBuraTbCa natdopma C
3aCTpsBLUEM B Mecke CHapsaoM?




3agaya 1




3agada Ne2

= Ha rnagkom nbay cTouT cnopTcMeH (ero
Macca 80 Kr) Ha KOHbKax U AepXuT B
pyKax s4po Maccou 8 Kr. 3aTeM oH
bpocaeT 94po ropu3oHTaNbLHO,; nocneaHee
npmnobpeTaeT Npmn 3TOM CKOpPOCTb 20M/C
OTHOCUTENBbHO NibAa. C KaKoW CKOPOCTbIO
bypeTt ABUraTbCs CIOPTCMEH Nocne
TOMYKa?



[lomaluHee 3agaHue

§ 21, 22, ynp.20(2),21(1)
PUCYHKHM

CTnxu

CKkasku

YpoK noarotosuna : yumtenb
du3nkm JleBxeHckon COLL

Py3aeBCcKOro p-H.
P.Mopoosus
CymuHa E.B.



