Teopernueckas mexanuka. [Ipakruka. 11.11.20
Tema: /[MuHAMHKA TOYKHU

Conepxanue: nepblii 3tan BeinoJHeHus: PI'P Ne 4

HOCJ’IeI[OBaTGJII)HOCTB BBITIOJIHCHU A .

1. 3yunts Matepuan gexuuu Ne 9.

2. BeibpaTh cBOe 33aHue 1o MHU(PY 3aUeTHOM KHIKKHU, Kak U npeabiaymme PI'P (cm.
HWKE PUCYHKH M TaOJIUIIA).

3. IBmxenue Tena (Touku) pa3outh Ha qBa yuyactka AB u BC.

4. BeiOpaTh cucteMy KOOpAHHAT Ha yyacTke AB.

5. CocraButhb mudd. ypaBHEHUE JBUKEHUS Tea (TOYKH) HA 3TOM y4acTKe.

6. IuTerpupoBaHreM MOJIyYUTh YPAaBHEHHE CKOPOCTH Ha 3TOM y4acTke (ypaBHeHue 1).
7. IIoBTOpHBIM HHTETPUPOBAHUEM IMOJIYYUTh ypaBHEHUE ABMKCHHUS TOUKH Ha ITOM
ydacTke (ypaBHEHUE 2).

8. OnpenenuTp MOCTOSHHBIE MHTETPUPOBaHU Ha 3TOM y4actke Cy u C.

DTO nepBbId dTall BoinojaHenust PIP Ne 4.

3aganne u npumep Boinoanennss BCEU PI'P Ve 4 cm. Huke.

3aganue PI'P Ne 4

HNurerpupoBanue nuddepeHIuaJIbHbIX YPABHEHHH IBUKEHUA MaTePUAIbLHOM
TOYKH, HAXOAALIMECS MO AeHCTBHEM MOCTOSHHBIX CHJI
Teno aBmwxercs u3 Touku 4 10 y4actky AB (umHOM |) HAKJIOHHOM MJIOCKOCTH,
COCTaBJISIFOLIEH Yol o ¢ FOPU30HTOM, B TeueHUH 7 ¢. Ero HauanbHas ckopocTh Va.

KoadduimenT TpeHus CKOJBKEHUS Tena Mo Iutockoctu paseH f. B Touke B Teno



MOKHUIAET TUIOCKOCTh CO CKOpOCThIO Vg, omuckiBas TpaekTopuio Y=f(X) u momamaer B
touky C miockoctd BC unu BD co ckopocThio V¢, Haxoasch B nojere 7' c.
VicxoaHple JaHHBIE W IapaMeTphl, KOTOphIC TpeOyeTcs ONpEAC/INTh, B3ATh W3

Tabn. 3.2 u puc. 3.8. Cuurarb a=30" u S =60". [Ipu pemieHnn 3aauu NPUHATH TEJIO 32

MaTCpHaJIbHYIO TOYKY, COIPOTHUBIICHUEC BO31yXa HC YUHUTHIBATh.

Tabauma 3.2
= aHo:
§ . Haiitu:
2 h,mMm | d,Mm I, M f 7, C T, C
1] 20 - 2,0 | 0,10 - 15 |y=f(x) | V¢ d
2| 25 - 20 | 015 | 1,0 - Va d T
3| 30 - 1,5 | 0,10 - 2,0 d Ve
4 - 4,0 - 0,10 | 2,0 3,5 I Va
5 - - 30 | 015 | 15 4,0 Ve h d
6 - 3,0 - 0,20 | 1,0 3,0 I h Va
7 - 4,0 25 | 0,05 | 1,0 - Ve h T
8 6 - 2,0 - 0,5 2,0 Va f d
9| 8 - 15| - |05 | 20 | Ve f yz)f(x
0 - - 30 | 0,07 | 07 1,5 h y=f(x) | Va
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Ykazanua. 3aganue /I 1 — Ha unTerpupoBanue audpdepeHnaIbHbIX YpaBHEHHHI
JBYKEHUSI TOYKM (pEIIeHHE OCHOBHOM 3aJauyd JUHAMUKH). PemieHune paz0OuBaercs Ha
nBe yactd. CHayana HYy»XHO COCTAaBUTh M IPOMHTEIPUPOBATH METOAOM pa3JeiICHUs
NepeMEeHHbIX audQepeHuanbHoe ypaBHEHHE IBUKCHUS Tella Ha ydacTke AB, yuts
Ha4yaJIbHbIC YCIIOBHA. 3aTEM, 3Has BPEMsl JIBW)KCHMS Ha Y4acTKe 4B WM ero JUIMHY,
OIIpPEENUTh, KAKYI0 CKOPOCTh OyleT UMETh TeJI0 B TOUKE B. DTa CKOpPOCTh SIBISETCS
HayaJdbHOM Jid JBWKEHUS Teina Ha ydactke BC. Ilocie 3TOro cocTaBisiOT H
UHTETPUPYIOT AU(QepeHnanbHOe ypaBHEHUE JABI)KEHUS Ha ydacTke BC Toxe C
Y4ETOM HAYAJIBHBIX YCIOBUH, BEAA OTCUET BPEMEHM OT MOMEHTA, KOIJA TEJO
HAXOJMUTCS B TOUKE B, U mousaras, 9to B 3T0T MoMeHT 1=0. W3 moiay4eHHbIX ypaBHEHUH

OTIPENICIIIOT TPEOYyEeMbIe BEITUUHHBI.

Ilpumep: B pe3ynprate NOJYYEHHOTO TOJYKA TEJIO HAYAJIO CKOJIB3UTH I10
MOBEPXHOCTU AB U3 TOUKH A ¢ Ha4aIbHOU CKOPOCTHIO Vp, PACIONOKEHHON O] YIJIOM
0. K TOPU30HTY B TeueHuH 7 ceKyH 1 (puc. 3.9). KoadduimeHnT Tpenus ckobKeHus Tesna
o moBepxHocTh paBeH f. Ilpolins mo mmockoctu paccrosaue AB=|, maTepuanbpHas
TOYKA TOKHUJACT IOBEPXHOCTh CO CKOPOCThIO Vg W MajaeT Ha TOPU3OHTAIBHYIO
miomanky B Touky C  co ckopocTbio Ve, MpU 3TOM OHO HAXOAWJIOCH B Bo3Ayxe 7

cekyn. [Ipu penieHrn 3a1a4n HE YUUTHIBATH COMTPOTHBIICHUE BO3yXa.
Hano: N a=2 m/c, 0=30° h=3m, f=60°, 1=2 ¢, =0,4.
Onpeodenums: d, |, ypaBHeHHE TpackTOopuu Tea Ha yuacTtka BC.

Pewenue. B cBsizu ¢ TeM, 4TO MpU JIBUKEHUU MaTepUaabHON TOYKU OT A K C,
CUJIBI pa3IMuHbl Ha ydacTkax AB u BC, pa3znenuM TPaeKTOPUIO JBUKEHUSI TOYKH Ha

JaCTHu U PaCCMOTpPUM €€ IBHIKCHHC Ha YUACTKEC AB, oA, )ICﬁCTBPICM CHJI. CHJIBI TSIDKECTHU

G =mg, cunsl Tpenus F, ,» HOpMaJibHOM peakimu onopsl N .
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CocrtaBuM quddepeHmanbHOe ypaBHEHUE Ha OCh X'

m¥, =Y F;=Gsina—F,,

rne G=mg, F,,,=fN, 3mece N =Gcosa =mgcosa

Torma m¥, =mgsina — fmgcosa nnwm, pazgenus Ha M

X, =gsina— fgcosa

Y JBaXbl IPOUHTETPUPOBAB U (PPepeHIIaTIbHOE YPABHEHHE, TOTYYUM:

X, =(gsina — fgcosa)t + C,,
2

X, =(gsina — fg cosa)%+clt +C,.

Onpe):[eJmM IIOCTOAHHBIC HMHTCIPHUPOBAHUA M3 HAYAJIbHBIX YCHOBHﬁ: Koraga TO4YKa

Haxoquinachk B Touke A: mpu t=0 X, =V, =2 wm/c, x, =0. [loncraBuB 3T 3Ha4YCHUS B

ypaBHEHUS, IOJyYeHHbIE TPU UHTEerpupoBanud, 11 t=0 naxonum C;=2, C,=0.



Tornma ypaBHEHUs, XapaKTEPU3YIOIIHNE CKOPOCTh U YPABHEHHE JBHKCHUS TEJla HA

y4acTke 4B UMET BUA:

X, =(gsina— fgcosa)t + 2,

: t*
X, =(gsina — fg cosa)E + 2t.
Jl1st MoMeHTa t=7=2 C, KOTAa TeJI0 HaxoauTcs B Touke B umeeM X, =V, X =1, u

MMOACTABJIAA UX B YPABHCHUC JIBUKCHUA, ITIOJIYUIaCM

Vg =(9,8-sin30°—-0,4-9,8-c0s30°) -2+ 2=5,01 m/c. (1)

2

|=(93-gn30°—oA-93-a530ﬁ-%;+2-2=7AL )

Koney nepsozo smana npakmuxu. Bo3mooicnvl eapuanmul, 4mo 6 HUC/I08bIX
snauenusnx Vg u | cocuumamo cpazy ne nonyuumocsa. Ocmasvme 6 oouem guoe.

PaccmoTtpum Teneps NBHKEHHE Tpy3a Ha ydacTke BC; HalileHHas CKOpPOCTh Vp

OyaeT mis JBMKCHHS Ha 3TOM ydacTKe HadalnbHOH ckopocThio (V,=Vg). M300paxaem

rpy3 (B IpOM3BOJLHOM TOJ0KECHUHN) U JCHCTBYIOIIME HA HEro cuiy Tsbkectd G =mg .

[IpoBonuM u3 Touku B ocu Bx u By u cocraBuM nud@epeHIralibHble YpaBHEHUS

JOBUKCHUA TECJIA.

m¥, => F,; =0; mj=>F,=G.
PaznenuB 06e yacTu Ha M U ABAX Bl TPOUHTETPUPOBAB, MOTYUUM:
X=0; y=9
X=C;; y=0t+C,;

2
X=Ct+Cg; y:g%+C4t+C6.



Bynem Temnepb OTCUMTHIBATH BpeMsi OT MOMEHTA, KOT/Ia TEJI0 HaXOIUTCA B TOUKE B,
cuntas B 3T0T MoMeHT t=0. Torma, mpu t=0 V=Vz=5,0/ m/C unu B mpoekmusx Ha
KOOpAMHATHBIE ocu: X, =V, CO0Sax, y,=Vgsina, X, =0, y,=0. Iloxcramas t=0 B
ypaBHEHHMs, MOJYYEHHBIX B pe3yibTaTe HHTerpupoBanus, umeem: X,=0C;; ¥, =C;;
X, =C,; ¥, =Cs. CnepoBarensno: C, =V, cosa; C, =Vysina; C, =0; C, =0.

B pesynpTrare HaxXo0AUM ypaBHEHHS MPOEKIUU CKOPOCTH TeJa:

X =V, cosa, y=0gt+V;sina

" YPpaBHCHH: €TI0 ABHIKCHUA
2

t .
X=V,cosa t, y=gE+VBsma-t.
B mMomenT Bpemenu t=T, Teno nagaet B Touky C, s KOTOPOW XapaKTepPHO, YTO
x=d+h-ctgf= d+3-ctg60°=d+1,73, a y=h=3m. [loacTaBnsas 3TK JAaHHBIC B YPaBHCHUS

ABUKCHUS, ITIOJTYYHUM:

d+1,73=V,cosa-T;
T2
h:3=g7+VBsina-T.
3uas h=3 M u Vz=5,01 M/c, U3 mocjemHero BBIpAXCHUS HaxoauM 7, PpEIIWB

KBaJpaTHOE YpaBHEHUE:

3=49T%+5,01-sin30°-T wmmu 4,9T% +5,01-sin30°-T —3=0,

T, =-1,078 c; T,=0,56 c.
Bpemst orpunarenbHbiM  ObITH  HE MoOXeT, 3Hauut, 71=0,56 c¢. Ortcrona

d =5,01-c0s30°-0,56 -1,73=2,43-1,73=0,7 wm.
JIjist TOro 4ToOBI ONPENEIUTh YPaBHEHUE TPACKTOPUU HY>KHO MCKITIOYUTH BPEMs U3
OJTHOTO M3 YPaBHCHHI JBIKCHHS (CIIEIaeM 3TO M3 MEPBOTO YPAaBHEHUS), U IOJICTABUM

BO BTOpOe. Ecim ¢ _ X TOTJ1a
Vg -COsx

2 2
y=g A +VBSinaL=g S +XV; -tga.
2\ V;cosa Vgcosa 2\ V;cosa



2
Omeem: d=0,7m, |=7 m, y:%( J +XV; -tgo .

V, cosa



