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1. 3akoH AMHAMIKM CHCTEMHM MaTepiajibHUX
TOYOK. IMnyJibc. 3aKOH 30epe:KeHHs IMITYJIbCY.
IlenTp Mac

CyKynoHICTh MaTeplaJibHUX TOYOK (TUI), SKl
pO3MNISAAOTECA K €IWHE LI, Ha3UBAKOTh
MEXAHIYHOI CUCHEMOIO.

Cuim B3a€eMOJII MK MaTeplaJibHUMH TOYKaMU
MEXaHIYHOI CUCTEMHU HA3UBAIOTh sHympiuwHimu. CUin,
3 SKMMH Ha MareplajbHl TOYKH CHUCTEMH JIIOTh
30BHIIIHI T1J1a HA3UBAKOTh 308HIUIHIMU.

MexaHlyHa cucTeMa, B K1 TUIA B3a€EMOIIIOTH
MK COOOI 1 Ha $Ky HE OII0Th 30BHIIIHI CHJIH,
HA3UBAIOTh 3AMKHEHOIO.



JAKIIO pO3MNISIHYTHM MEXaHIYHY CHCTEMY, SKa
CKJIAJA€ThCS 13 1 TUI, MAaCH 1 IIBUIKOCTI SIKUX JOPIB-

HIOIOTH BIJIITIOB1IHO My, My, ..y ML 1 Do Uy 000y @ TE
o (miUl-)=ZFi abo —— =2 F, =F,
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dt =1 =1
11C p — IMHYHBC CUCTCMU,
F — BEKTOpPHA CyMa 30BHIIIHIX CHIL.

IMIHA IMRYIBCY MEXAHIYHOI cucmemu 3 4acom
OOPIGHIOE 8EKMOPHIU CYMI 306HIUIHIX CUJl, WO OLIOMb
Ha cucmemy



ko cucrema 3aMKHEHA

dp id(ngz’):o’ 0 p

dt odt
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[leit BHMpa3 HaA3UBAIOTh 3AKOHOM 30epe)CceHHA

IMRYABCY: IMRYAbC 3AMKHEHOI CUCHeEMU € 8eTUYUHOIO
CManor, moomo He 3MIHIOEMbCA 3 YACOM.

3aKOH 30€peKEeHHS IMOYJILCY €  HACIIIKOM
OOHOPIOHOCMI Npocmopy, sSIKa MOJIrae B TOMY, IIO
(b13MYH1 BJIACTHBOCTI 1 3aKOHM PyXy 3aMKHEHOI
CHCTEMM HE 3aJICKaTh B1Jl BUOOPY MOJ0KEHHS IIOYATKY
KOOPAMHAT 1HEPI1aJIbHOI CUCTEMU BIIJIIKY.



Ilenmpom mac (yenmpom inepuii) cucmemu
mamepiaibHuX mo4ok Ha3uBaroTh TOUKy C, pazalyc-
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ne M =) m— 3aragpbHa Maca BCi€i CHCTEMHU,7, — pajiyc-
BEKTOP 1-1 MaTeplaiIbHOI TOYKHU. SKIO pajilyC-BEKTOPHU
¥, IpOBeeHl 13 1eHTpa Mac C, To

imi%* = 0.

=1

OTmxe, uenmp mac — 1€ TEOMETPUYHA TOYKA, IS
SIKO1 CyMa JOOYTKIB Mac BCIX MareplaJbHUX TOYOK, IO
yTBOPIOIOTh MEXaHIYHY CHCTEMY, Ha 1X pajalyc-
BEKTOPH, SIK1 IPOBEJICHI 3 I[1€1 TOYKH, JOPIBHIOE HYIIIO.



IMIOynbC cUCTEMM JTOPIBHIOE JOOYTKY MacH CHCTE-
MM Ha BEJIMYMHY IMIBHUAKOCTI PyXYy i1 IICHTpPA Mac:

p=Mo..
[Ipogu(epeHIIIOBAaBIIM II€ PIBHSIHHSA 34 YacoM,
OTPUMYEMO: — A 0
ap _ e _pih - F
dt dt

[{leHTp Mac MEXaHIYHOI CHCTEMH pPYXa€TbCS SIK
MareplajbHa TOYKA, B SIKIM 30CEPEIKEHO BCHO MaCy
CHUCTEMM 1] A1€H0 CHIIN, IO JOPIBHIOE BEKTOPHIN CyMl
IPUKIAACHUX OO0 CUCTEMH 30BHIIIHIX CHIL.



SIKII0 BEKTOpHA CyMa MOPUKIAJACHUX OO0 CHUCTEMM
30BHINIHIX CHUJ JOPIBHIOE HYIO, TO CHCTEMA
MaTeplajlbHUX TOYOK (TLIO) Oyne mepeOyBaTd y CTaHl
CIIOKO10, a00 pyXaTucs PIBHOMIPHO 1 IPSMOJIIHIMHO.

[ lomoxxeHns [ICHTPY Mac
BU3HAYa€ CTIMKICTh OYyIIBEILHUX
KOHCTPYKIIIM, MaIllMH, KpaHIB
TOIIO IO TMEPEKUJAHHS, IO
HEOOX1JJHO BpaxoByBaTH IMpPH 1X
KOHCTPYIOBAHHI.




2. IIpy)KHMHT Ta HENPYKHUMN yIapH TIJI
Ta YACTUHOK

B peanbHuX yMOBax Mpu B3aEMHOMY 31TKHEHHI T1j1a
nepopmyroThest. Ilpn mboMy KIHETHYHA CHEPIis, SKY
MajJid TUIAa Hepe] yAapoM, 4acTKOBO a00 MOBHICTIO
MEPEXOUTh B MOTEHIIHY CHEPIil0 MPYKHOI Ae(op-
Mamii abo B Tak 3BaHy BHYTPIMIHIO EHEPril0 TLUL.
301IbLICHHS] BHYTPIIIHBOI €HEPrii TUT CYNPOBOIKY-
€ThCS M1ABUIICHHSIM 1X TEMIICPATyPH.




Yoapom Ha3uBarOTh 31TKHEHHS IBOX a00 OLIbIIE
TLI, IIPU SIKOMY B3a€MO/I1SI TPUBAE 1YK€ KOPOTKHUH 4Yac.




Yoap Ha3uBalOTh UEHMPAAbHUM, SKIIO TLIa OO
yAapy PYXarwTbCA B3I0BX NPSAMOI, dKa IIPOXOIUTH
4yepes iXHI HEHTPH Mac.

»

UeHmpAaaIbHUU yoap

>

HeueHmpaabHUIL yOap



JIiist  cOpoIeHHA PO3B SA3aHHS pPealbHUX 3a7a4
ICHYIOTh JIB1 MOJI€JI1 — B T’PAaHUYH1 BUAU YIApY:
1) abcomroTHO MPYKHUM,
2) abCONIOTHO HENPYKHHUIA.



Abconomno npysxcnui yoap — ymap MICHS SIKOTO
TUIA PO3IITAIOTHCA 31 IIBUAKOCTSIMH, BEIMYHWHA 1
HaOpPSMOK SIKHX BHU3HAYAIOThCS 3aKOHAMM 30€pEKCHHS

IIOBHOI €Heprii Ta 30€peKCHHS IMOBHOIO IMIIYJILCY
CHUCTEMH.

»




[Ipn Takomy yaapl KIHETHYHA €HEPIIs TUI B MOMEHT
yaapy MOBHICTIO a00 4YacTKOBO IIEpPEeXOduTh B
MOTCHIIMHY CHEPrif0  MpyXHOi Aedopmariii, B
pe3ynbTaTi 4oro Tijda MOBEPTAIOTHCS IO IOYATKOBOI
(hopmH, BIJUITOBXYHOYM OJHE OAHOIO, MOTEHIlIHA
CHCPTis MPYXKHOI Aedopmaliii 3HOBY IEPEXOAUTH Y
KIHCTUYHY CHEPIIio T, TOOTO MEXaHIYHA CHEePTIs TLUI
HE PO3CIIOETHCS HA HEMEXAHIYH1 BUAW CHEPT1i.

IIpukiagoM Takoro
ynapy —Moke —Oyrtw
3ITKHEHHS OLTBSIPIIHUX
Kyab 13  CIIOHOBOI
KICTKH.




Po3risiHeMO aOCOJIIOTHO MPYKHUM L[CHTpaJIBHI/II/I

yaap JBOX OI[HOpl,Z[HI/IX Kylb Macamu m, 1 m,,

INBUAKOCTSIMHM U, 10U, 10 yIapy Ta U, 1u, HICIS yaapy.




3anuiiemMo 3aKOHU 30€PEKEHHS IMITYJIbCY Ta €Heprii
CUCTEMH KYJIbOK: __ . . .
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OTPUMAEMO ULBUOKICHID KYJ1b RICIA YOapy.
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JI1ga oTpuMaHHS KIHIIEBOIO BUINISAY (hOpMYI
HEOOX1THO CIIPOCKTYBAaTH IIBUJKOCTI TUI IO YyHapy
v, Ta v, HAa KOOPJAMHATHI BICI.



Abconrwomnuo nenpyxicrnuil yoap — yaap micis sSIKOro
TUIa 3’€OHYIOTBCS Ta Pa30M PYXarThCSA 3 OJHAKOBOKO
IMBUAKICTIO, a00 3YNUHSIOTHCSI, TOOTO KIHETHYHA
€HEPrisd TUI IIOBHICTIO a00 YaCTKOBO MEPETBOPHOETHCS
y BHyTpHHHIO CHCPIii0, HE MEPETBOPIOIOYHCH Y
MOTCHIIAHY  eHeprito  nmedopmari.  Hampukman,
MOTaaHHs KyJl 3 TBUHTIBKH Y pyxomy MIIICHb, SIK
SIIAK 3 MICKOM, MIABINICHAW Ha MOTYSIIL. KYH}I
3aCTPSIBIIM B MICKY, 3aJMIIAETHCS B SIIUKY 1 PyXa€ThCS
pPa30M 3 HUM.

.




JI1s1 aOCOIFOTHO HEOPYKHOIO LIEHTPAIBHOIO yaapy

JIBOX OJHOPIHUX KyJIb MacaMu m, 1 m.,,, IMBUAKOCTSIMU

U, 1 L, 0 yAapy Ta CHUIBHOK MIBUIKICTH) UIIICHS
yIapy MOKHa 3alHiCcaTy 3aKOH 30€pEKEHHS IMITYJIbCY:

m,v, +m,v, = (m, +m,)-u,
3B1IKU:

m,v, +m,v,
(ml T mz)

U =

KiHeTu4H1 €Heprii CUCTEMH KyJb JI0 1 MICIS yaapy
OymyTb BIAPI3HATUCS, OCKUIBKM TpHA aOCOJIOTHO
HEIPY>KHOMY yIapl 4YacTHHA KIHETUYHOI €Heprii
[IEPETBOPUTHCS HA BHYTPIIIHIO CHEPTIIIO.



IMIHAQ KIHemu4Hol eHepzii
cucmemu npu  adCOAOMHO
HENPYHCHOMY YOapi:
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1€ BEJIMYUHY [ = Ha3UBAIOTh 36€0CHOI0 MACOIO
min m, +m,



3. Pyx TL1 3MIHHOI MacH

Peakmuenui pyx — 11e pyx, 110 BUHHUKAE 32 PaXyHOK
BIJJIIJICHHS B1J T1Ja MOTO YAaCTHHM, IO PY-XA€EThCA 3
IIEBHOIO INMBUJIKICTIO BI/THOCHO JAHOTO TLIA.

Hanpuknan, PAKETH,
PEAKTUBHOIO JIITaKa, 0apxi
HaBaHTaKEHO1 IT1ICKOM,
BaroHETKN 13 IecOcHeM
TOIO 3IIHCHIOIOTHCA 34
paxyHOK  HEIepepBHOIO |
BIJIOKpEMJICHHS 200 | JE
[IPUETHAHHSA PEYOBUHU. .
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3aKOHM PyXy TUI 3MIHHOI MacH MOKHAa OTPUMATH,
BUXO/ISTYH 13 3aKOHY 30CPEIKCHHS IMITYJIBCY.

ko 3aIucaTy 3aKOH 366pe)KeHH}I IMITYJIBCY JIJIS
CHUCTEMH ‘‘paKeTa-MajuBO’”’ MOXKHA OTPUMATH PIBHSIHHS
PYXY pakeTu — pisHsauus Mewepcvkoeo:

m 90 _F o amy,
dt dt

ne F — BEKTOPHA CyMa 30BHIIIHIX CHJI (TpaBITalllkiHI
ciiim nputaraHHs 3emunl, COHI 1 IUIAHET,
p cuJia Onopy CGpGI[OBI/IHla),
m —

——u — peakmusHa cuia (cuia mseu) — CHUia
dt .  3yMOBJIEHa 3MiHOIO MacH PaKeTH,
U — MIBUJAKICTH BUTIKAHHS rasiB 13 COIUIa PaKeTH
BIJHOCHO PaKeTH.



PeakTnBHA cuiia TUM OUIbIIIA, YUM OLIBIIA IIBUII-

am -
KICTI) 3F0paHHH IHaJimnBa —— 1 4YUM 61JII)HIa BII[HOCHEI

IHBI/II[KICTB u. 2

PIBHSIHHS, sIKE TO3BOJISIE OOYHCIIUTH CTAPTOBY Macy
ajavBa, H€O6X1)1Hy JUTS. TOCSITAaHHS PAKETOI0 B KIHIII
CBOTO MOJBOTY IIBUIAKOCTI © HA3UMBANTh (HopM)noio

Llionkoscvroco. v
m, m,
O=u-ln — 200 — =e",
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