MeToauveckue peKOMeHIallMM K pemeHuIo 3aaa4u /15

B 3anaue /IS uccienyeM qTMHaMUKY MEXaHUYECKON CUCTEMBI TBEPJIbIX TEIL.
[Ipumensem Teopemy 00 U3MEHEHNH KHHETHYECKOU SHEPTUH B (popMe TEOpeMbI
MOIIHOCTEM.

Teopema: [Ipon3BoaHAS IO BpEMEHN KHHETUYECKOW YJHEPTUU MEXAHUYECKOU
CUCTEMBI paBHa CyMM€ MOIIHOCTEW BCEX BHEUIHUX U BHYTPEHHUX CHII,
PUIOKEHHBIX K T€JIaM CUCTEMBI:

dT n no.

- = z Wke + Z Wkl .

dt k=1 k=1
31mech UHICKC «€» 03Ha4yaeT BHemHue (0T aHrL. external), mamekc «i» o3Hadaer
BHyTpeHHHUE (0T aHrI. internal).

MONTHOCTh CUJIBI, IPUIIOKEHHOMN K TBEPIOMY Tely (B 00IIEM ciiydae):

We, = (R, V) + (Ma R, ®), Tie A — momioc Tena, Va — CKOpOCTb MOJoca, M —
YTII0Basi CKOPOCTb.

MOITHOCTD Mapbl CHJ: ka =(m,®).

B ckansipuoit hopme:

MOIIHOCTE cujibl —Wp = FVCosa, rae V — CKOpOCTh JBMKEHHUS TOUYKH
TIPUIIOKEHHS CUJIBI, 0L — YTOJI MEKy HAIIPABICHUSMH BEKTOPOB CHIIBI F U ckopocTn
v,

MOILHOCTB Iapbl cuil (MoMenTa) -Wy, =M.

Kunernueckast sHeprust TBepJ10To Tena:

1
IIPU MTOCTYNATEIbHOM JIBIKEHUU — | = > mv? , TJIe M — Macca Tena, V — ero

CKOPOCTh;
1
MpU BpallaTeIbHOM JBIKCHUU — | = E J 2(02 , T1e J; — MOMEHT UHEepIUHU Tea

OTHOCHUTECIIBHO OCH BpalllCHUs Z, 0 —yIJIOBas CKOPOCTH TeEJia,

2 2

1 1
MIPY TUIOCKOM JIBUKEHUH — | = E mvg + E J,c®”, rme m— macca rena, Ve —

CKOPOCTh IIEHTPA Mace Tela, J;c — MOMEHT UHEPIUHU TeJIa OTHOCUTEIBLHO OCH,
MPOXOASIIEN Yepe3 UEHTP Mace, O — YIJI0Basi CKOPOCTh Tea.
MomeHT nHepuu:

. 1
OJIHOPOJHOTO TOHKOTO JMCKa Maccoi M, paguycom R — J ;= E R? :

JMCKa Maccol M ¢ 1Byms pabounmu paguycamu Rur - J, = mp2 ,Tae p—
paanyc MHEPLUUU JHCKA.

I[Inan pemenus 3aga4u.

1) BeInosHsieM KUHEMaTHYECKUI aHaJIN3 CUCTEMBI — pelliaeM 3a1ady
CKOPOCTEM: OnpeieisieM CKOPOCTH Tell M 0COOBIX KUHEMATUYECKUX TOYEK.

2) BoimonHsieM TUHAMUYECKUI aHAJIA3 CUCTEMBI:



@) OIpeJIeNAeM MOJIHYI0O KUHETUYECKYIO SHEPTUI0 MEXaHUUYECKON CUCTEMBI,

0) omnpeensieM CyMMapHY0 MOITHOCTh BCEX BHEIIHUX CHUJI, TEHCTBYIOLIUX HA
TeJa CUCTEMBI,

6) IPUMEHSEM TEOPEMY MOIITHOCTEH U OTNpeeisieM HCKOMOE YCKOPEHHE Ipy3a.

OO0wmas cTpykTypa penieHus 3aJa4u.

Pemenue 3amaun BKItoUaeT rpa@uueckyro ¥ TeKCTOBO-MAaTEeMaTHUECKYIO
gacT. B rpaduueckoii 9acTu moka3bIiBaeM CXeMy 3a/1aud, CXEMY CKOpPOCTEH,
CHUCTEMY BHEIIHHUX CHJI. B TEKCTOBOI YacTy MPUBOAMM BBIUMCICHUS U HEOOXOIUMBIE
KOMMEHTapuu. B koHIIe 0T4eTa — OTBETHI.

B 1 nyHKTe pemieHusi BBIOIHIEM aHAJIW3 MEXaHU3Ma U BBOAUM 0COObIE
KHHEMAaTH4YECKUE TOYKH.

Bo 2 nmyHKkTe pelieHUs1 MOKa3bIBa€M CXEMY CKOPOCTEH 1 BBITIOJIHSICM
KHHEMaTHUYEeCKUN aHAIM3 MEXaHNU3Ma.

OmnpenensieM CKOPOCTH Tel M 0COOBIX KHWHEMAaTHIECKUX TOYCK.

Jns Ten, coBepiiarommx NocTynaTesbHOE ABUKEHUE, ONIPEICIISIEM UX
cKopocTH V. J1j1s Bpalllaroluxcsi TeI ONpeAeisieM UX YIioBble CKOPOCTH . Jlis Ter,
COBEPIIAIOIINX [IOCKONAPAJIIEIbHOE IBUKECHUE, OIIPEALIISIEM CKOPOCTh MOJIIOCa
(eHTpa Macc) Ve U yIIIOBYIO CKOPOCTh BpalllaTeIbHOTO ABUKEHHS BOKPYT MOJIIOCA .

CkopocTsb 3 Tena V3 CYUTAEM 3aJaHHOW, BCE OCTAIBHBIE CKOPOCTH TEII U
0COOBIX KHHEMAaTHUYECKUX TOYEK BBIPAKAEM YEPE3 CKOPOCTh 3 Tela.

B 3 nyHKTe penieHusi BBITIOHICM THHAMHYCCKUN aHAIA3 CUCTEMBI.

PaccmatpuBasi cucteMy 1IEIMKOM, MOKa3bIBAEM CUCTEMY BHEITHUX CHII,
NEUCTBYIOIIMX Ha TeJa CUCTEMBI. Tam ke NOKa3bIBa€M CKOPOCTHU TEJl CUCTEMBL.

[IepeuncisieM akTUBHBIE CUJIbL, CBA3U U PEAKLIMU CBSI3EM.

CBsI3M — 3TO OTpaHUYCHHS], HAJIO’KEHHBIE HA IBUKEHUE TEa.

B namem npumepe:

(0-2) o3nauaeT, yTo Mexkay ocHoBaHHEM () U TEJIOM 2 CBS3BIO SIBIISETCS
IEPOXOBAaTasi IOBEPXHOCTh, TaM JACHCTBYIOT pEaKIIMK CBA3U:

a) cuna TpeHus Fry, IpUIIoKeHHAas B TOUKE KOHTaKTa Tena 2 ¢ ocHoBanueM 0 u
HalpapJICHHAs! TPOTUB HAIMPABJICHUS TTOCTYNATEIBLHOTO JBIKCHUS Tena 2,

0) MOMEHT napbl TpeHUs1 My, HalpaBJIECHHBIN IPOTUB HAIIPABIICHMSI
BpaIllaTeJIbHOTO IBMKEHUS TeJa 2;

6) HOpMaJlbHas peakiusi ocHoBaHuUs N2, IPUIIOKEHHAs! B TOUKE KOHTAKTa U
HalpapJICHHAs TIEPIEHIUKYJIIPHO IJIOCKOCTA OCHOBAHMS OT OCHOBAaHUS K Tey 2.

(0-3) — cBs3B ¢ TpeHHEM MeXx Iy ocHOBaHHEeM 0 U TeJIoM 3, TaM JCHCTBYIOT
peakunu Fp3 (cnna tpenns) u N3 (HopMaiibHast peakiysl OCHOBAaHHS).

(0-1) — ocroBanue 0 1 Testo 1 CBsI3bIBAET HEMOABIIKHAS (3aKpEIICHHAs ) OCh
BpAILICHHs], KOTOPAsi IPENSTCTBYET MEPEMEIICHUSIM Tella | BJoJIb 0ceil X U Y CUCTEMBI
KOOPJIMHAT, HO HE 3aIlpelaeT MoBOPOT (BpamieHue). Takas CBsA3b Ha3bIBACTCS
HETIOJIBY>KHBIN 1IapHup. Peakiuu 310l cBsi3u — cuiibl Xo1 U Y o1 IPUIOKEHHbBIE B
Touke O1 Ha OCH BpAILICHHUS.



(0-4) — ananoruunas (0-1) cBs3b Mexay ocHoBanueM O u Tesiom 4. Peaknun
ATOM CBSI3U — CHIIBI Xoa U Y04 MIPUIIOKEHHBIE B TOUke O4 HA OCH BpaIl[CHUS.

(1-3) — cBs3b (HUTB), Yepe3 KOTOPYIO ABMKEHHE Tena 3 (MOCTYIaTeIbHOE)
BBI3bIBAET JABMKEHUE Tena | (BpalaTeabHoe).

(1-4) — cBa3b (HUTB), Yepe3 KOTOPYIO JABMKEHHE Teya 1 (BpalareabHOe)
BBI3bIBACT JABMKEHUE Tela 4 (BpalllaTeabHoe).

(2-4) — cBa3b (HUTB), Yepe3 KOTOPYIO ABMKEHUE Tea 4 (BpallaTeIbHOe)
BBI3BIBACT JABIKECHUE Teua 2 (IJI0CKOMapaiesIbHOE).

B 4 nyHKTe pemieHust yKa3plBa€M, 4TO UCHOJb3YEM ISl JMHAMHYECKOTO
aHaJIN3a MEXaHUYECKON CUCTEMBI TEOPEMY MOIHOCTEH.

B 5 nyHKTe pemieHust onpeiensieM MOJIHYI0 KHHETUYECKYIO SHEPTUIO

dT
MEXaHHYECKOM CUCTEMEI | U ee IMPOU3BOAHYIO —.

dt

Jlns kaxxaoro u3 Tel (3BeHbEB) CUCTEMBI TI0-OTACIbHOCTH IMOKA3bIBAEM BH/I
JBIKEHUS ATOTO Teja. B 3aBUCUMOCTH OT BUa ABUKEHUS ONpeeisieM
KMHETUYECKYIO YHEPTUIO ATOTO Teja (3BeHa).

CyMMUpys KHHETHUECKHE SHEPTUU T (3BE€HBEB), OMPEACIISIEM TTOJIHYIO
KMHETUYECKYI0 YHEPTUI0 MEXaHUUECKON CUCTEMBI.

OmnpenensieM NPOU3BOIHYIO IO BPEMEHU KUHETUYECKOW SHeprun
MEXaHM4Y€eCKO# cucteMsbl. [Ipu 3TOM cienyer UMeTh B BUALY, YTO CKOPOCTH V3 HE
MOCTOSIHHAS, a 3aBUCUT OT BpeMeHH. [ToaToMy hyHKIIHS TOTHOW KHHETUYECKON
HHEPTUU Yepe3 V3 3aBUCUT OT BpeMEHH U TudPepeHInpyeTcs Kak CIoxKHas QyHKITUA.

B 6 nyHKTe pemieHus onpeneasieM CyMMapHY MOIIHOCTb BHEITHUX CHUJI,
IIPUJIOKEHHBIX K TEJIAM MEXaHUYECKOU CUCTEMBI.

JIi1st Kaxa0i BHEIIIHEN CUJIbI: BBIOMPAEM CHITY, ONIPEACIIIEM CKOPOCTh TOUKH
MIPUJIOKEHUS ATOM CHIIBI, OlIpeaesisieM (€Ciii HE0OXOAMMO) YToJl MEXIY
HaIIPaBJICHUEM ATOM CUJIBbI U HANPABIECHUEM CKOPOCTH TOUYKH MPUIIOKEHUS.

Brruncisiem cyMMapHyr0 MOITHOCTh BCEX BHEIITHUX CHIL.

IIpumeHnsieM TeopeMy MOILIHOCTEN, IPUPABHUBAS IIPOU3BOIHYI0 KUHETUYECKOU
SHEPIrUu U CYMMAapHYIO MOIIHOCTh BHEMIHUX CHII. OnpenensieM HCKOMOE YCKOPEHHE
Tena 3.



