[image: image1.png]8. Bigmosige samucyeThCS BTIAHO -3 yMOBaMH
Hepxcranaapry: GismuEa BeAMYMAA BHpaXa-
€TbCH YHCAOM ¥ Mexxax Bix 0,1 mo 1000, mia
YOTO BHKODMCTOBYIOThCA dacTkoBi i kparHi
TOPRCTABKH:

Hnanpuxnad, 8ionoside: m=2 1.

2.5. - MeToguuni pexomeHganii
W00 PO3B’a3aHHs 3aAa4
3 AMHaMIKN

1. 3pobaTH pucyHOK Ko 3ajaui, BKAZaBmH BCi Ai-
109i Ha Ti0 CHAM Ta BiCk, YBAORXK sKO pyXaeThea
Tino. Bice pamiomanLHo opienTyBaTH Y HampaMKY
HPHCKOPeHHS TiNA, HIO PYXRETHCA,

2, fkmo mpu npoexTyBaHH! (GISHYHAX BeTMYHH
Ha BAGpPAHY Bich BAXOAUTL PIBHARHA 3 ABOMAa HeBijo-
MUMH, HeOGXI/IHO BBECT APYTY BiCh, EPUEHIUKYIAD-
HO /j0 HePIIIo], i MPOeKTYBATH BeTHYHEE TAKOX HA Hel,

2.6. Npuknagu po3e’s3aHnn
3apau

Bamaua 1.

AemomolGine macow 5 m pyuae 3 micys 3 npucko-
pennanm 0,6 /. Bnaiimu cury mazu, AKWO Koediyi-
enm mepma cmanceums 0,04.

Posensanna:
Hago: BuBymBIIM YMOBY 3agadqi, HO-
v, =0 Synyeno pac. 46. Beastaemo, mo
a=0,6 m/c? TPAEKTODiA PyXy BpsAMoTiHifiRa,

m="5T1=>5000 kr |Bobpasumo cuiaw, AKi AiioTH Ha
_|aBroMobine, ypaxosyiounm, mo

NPUCKOPEHHS CHiBHANpAMIERE
3 pisHomiitHOI0 cmaow. Omoxe,
MOAYIbL CUJIM TArM Olmsmuit 3a
MOJYJIb CHJIH TePTH.
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Briaso 3 Apyrum saxodom Heloroma:
E, =am. [8)]
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AnroputMm po3ss’asaHnsi
KinbkicHux 3apav i3 dpisnku

Bupunte yMmoBY-3azaui 1 sanmcarn i srixmo
3 OpMHAHATOIO CHMBOJIIKOIO.
TIepepectu Bei ganmi sagaui B CI.
BpobuTH B pasi BeoGXIAHOCT] PEICYHOK /10 PO3B'A3-
xy sanadi.
BnxoprcroByioun Bifomi 3axomHomipHOCTi Ta
<opMyEH, PO3B'ABATH 3aK6YY B 3aTAJGHOMY BH-
rgAl, KOO e He YCKAAJHIOC POSB'A3AHEMA.
VeTaHOBMTH 9F NEepPeBIPUTH OXMHALI IeBHHX
BEeJNYAH!

nanpukrad, [m] = Kr.

PospaxyBaTH 4HCJI0B] 3HAYEHHA HeBHOI BesH-
SHHI

nanpuxarad, {m} = 2000.

Banucarn Bignosixe i mpoamanisysarm ii pe-
anpBicTh, BiAnOBiAHEiCT: yMOBi sazavi.
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Poanumemo pisHOALkEY cAly AK reOMeTPHUHY Cy-
MY CHJI, AKi ALIOTH HA TinO:
Fy=F,,+F  +N+mg .
IlincTaBuMo 3HAUEHHA PiBHOZIMHO! CHIM y BR-

pas (1): ~ . ~
I~‘,M+FM+N+m§=Em. @

BrbepeMo. Bich AN OPOEKTYBAHEA, KA 3biraTh-
MeThCA 3 HAUPAMOM NPHCKOPEHHS, | CHPOCKTYEMO Ha
sick Ox niBy i mpaBy uacTuEu Brpasy (2):

Ox: F,, . +F,  +N +mg =am. @)

Posnamenmo npoeknii Aa sics Ox:

Frpue = Frarnic080°=F, 1=F

"rars xnsi ?

ockinbre cos0°=1,

F,,. =F, cos180°=F, (~1)=-F,,
ockinbKy cos180°=-1. ‘

mg, =mgcos90°=mg-0=0,
N,=Ncos90°=N.-0=0,
ockinpxn cos90°=0. .
am=amcos0°=am.
ITigcraBumo 3EaUCHAS NpoeKILii y supas (2):
Fu~Fp=ma.
Tobro F,,=ma+F_ e F, =pN .
Tpu ropusoHTaNbHOMY pyCi MOKHA BBA&KATH, WO
N =mg, mobro F, =umg.
3qiacu
E,.=ma+pmg=m(a+pg).
Obuucaennn:
[F,_,J:xcr(m/c' + M/cz) = xr%:H ,
{F, ., }=5-10° 0,6 +0,04-5-10° -9,8=5-10",

Bidnosidv: F,,  =5xH.

"rand
3apaua 2.

Aemomobine macoio 2-m npoxodums no eunyrro-
My mocmy 3 padiycom wpueunu 40 m 3t weudxicmio
86 1x/200. B aico10 CUROI0 GEIMOMOBINL MucKE Ha Micm
& 1020 cepeduni?

JHamo: CL:
m=2r m=2-10° xr
R=40m

o 361000 o w

= 36 xM/ro)
0= 36 1/ron 3600 - S

Pose'asanna: .
Busunemu ymoRy safadi, mobygyemo puc. 47.

N ]
Ey P
2
@ xoi 3
mg
Puc.47

Ocrinbkn MicT BEOVRJINH, T0 TPaeKTopia pyxy
aBroMobina xpaBoniniitna. ApToMobins pyxaersca si
cranown mweuAKicrio. Tomy B 3axaui npucyTHE TIARKH
JOUEHTPOBE HPHCKOPEHHSA, - HAIPAMIEHE JO LEHTDa

' KPHBAHY, TOGTO ¥ BepXHill TOYNi MOCTA BepTHKAIhL-
Ho BHW3. 306pasuMo cuiy, IO Xil0TL Ha aBTOMOGLIEL
Yy BepxHEil Touni MocTa, YPAXOBYIOUH, MO HPHCKODEH-
H#A cuisHanpsamMnero 3 piBHOAIRHOW cnaoto, OTxe,
MOAYAb CIIH TSUKIHEA GLIbIMHI 3a MOXY/L CHIIM peé-
aruii omopu.

3Briano 3 1I saxornom HrloToma:

E, =im. m

Posnumewmo pisHoaifiny caily sit reOMeTpHYEY Cy-
MY CHJI, IIC ALOTH HA TiNO!
By =Fpy +Fy t N+mg .
IlifcraBMMo SHadYeHHA DiBHOAIHEOL cham y Bm-
pas (1):

E,  +F +N+mg=d,m. ~ @

Brbepenmo Bich I NPOEKTYBaRHSA, WMo 36iraeTbes

3 HANPAMOM IPHCKOPEHHS, i cipoekTyenmo Ha Bick Ox
JiBY i IpaBy YacTHHH BHpasy (2):

Ox: F,.  +F,

warnx + Frepx

+N +mg, = 3

Posmuiremo mpoexnii Ba Bick Ox:

=F, , c0s90°=F_ 0=0,

arnx = Fraru

ockimbKE €0590°=0,

Fop, =¥, c0890°=F,_ 0=0,

N, =Ncos180°=N(-1)=—N,
ocKinbKM cos180°=-1,
mg,= mg?cos0° =mg,

ockinskn cos0°=1.

By M =By meos0°=a, m.

Ilipcrasumo sHavenHs Npoexniil y supas (3):
mg-N=a,m.

3sinen
w2

R

N=m{g=-8,,)s ¢ @ =
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Oroxee,

v?
N= —
%)

Brigro is Tperim sakonom Heiorona P = N, omxe,

O6uucnenna:
<
M2
M M
[Pl=r) — - —fr |=wr—-=H,
¢ M [

o P21 (08-25)=

=2:10*-7,3=15-10%

{P}=2'101[9 s_ﬂ]

Bidnosids: P =15 xkH.

Bapaua 3.

Xnonuwur macoio 50 kz zotdacmecs Ha zolidanvyi
7 doswcunoio nidsicy 4 M. 3 axoi0 cunoi ein dasums
ua cudinna npu npoxodxcenni cmany plenosasu 3i
weudricmio 6 mfc?

Pose’azanna:

Pyx xjomumka Biabysaers-
cs mo jyii woma pamiycom I,
TiNO OTPHMYE AOLERTPOBe OpH-
ckoperna P=-N abo P=N
B3a TperiM sakoEoM Hrloroma
{puc. 48).

Puc. 48
BacrocyeMo OCHOBHe DIBHSHHS AuHaMIKH, o6
amaiita N:

N+mg=ma,

o » N —E =M,

N=m(a,,+8), N=P, roni

I

v’
P=m| — .
mlR+g]

21

O'G'tucﬂeﬂﬂﬂ.'
w M)
Pl=x X -H,
[F]-se{ 22

{P}=50. (Tws) 940.

+

Bidnosids: P =940 H. Cuia, 3 K010 XNONYAK THCHE
HA CAAIHHA B MOMEHT OPOXOAMKEHRS CTARY DiBHOBArH
(para rina), gopismioe 940 H.

Bapava 4.

Manesposuii mennoeos macow m, mazne dsa ea-
20nu 0dnarosoi macu (m,=m,) 3 npucxopennan a.
Busnavumu cury mazu menaogosa i cuay namazy
3uinnens, auyo Koepiyicnm onopy pyxy dopisnioe jL.

Hawo:

Poze'azanna:

™ Banmmemo OCHOBHe PIiBHAHRA IN-
M =My |mamixz ana Beworo -ren.uonuaa B Tpo-
" exnii #a picy Ox (cuwnn T, T, T, Ty
e € sHyTplmaimm) (puc. 49):
T, —°? Frow = Frop, —2F,, =a{m +m,+m,).
T, —2
Fﬂru ? . .

tii, A LY
. A L B

x
o 77
Frus ‘rmi Py Ymad Fop Ymi
Puc. 49

Ocxinexn Ny=mg, N,=m,g, N,=mg Baacm-
HO KOMIEHCYIOTECH, TO

B ~ W 8 ~ 2@ = am, +2m,)
B =(my +2my, ) (a+g).

“xark

n.ﬂﬂ BHAXORKEHHA i} 3aMUIIEeMO OCHOBHe piBHHB'
HA /N4 TelloBo3a B Npoexnii Ha Bics Ox. [lna Aporo
7, € soBHimAELO0 crnow. Tomy:

F,

“vara

=T~ Fp, =am,,
T, = Fo =@ +118)-
Hna smaxopxenna T, (T, =T;) sammmemo ocxo-

BHe PiBHARHA )umawuxu AJISL PYTOTO BArOHa B MpPO-
exnii ma Bics Ox: Ty - o, =mya,

Frp, =Hm,g , 0TokE, T) =My +Umyg,

=pmg , omxce,

L

abo
T, =m,(a+pg).
Bionoeidv: F,,, =(m, +2m,)(a+ug), T, =2m,(e+ug),
m1(a+ug)‘
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3apgaua 5.

Ha noxunriit naowuni 3a6006x#cikcu 5.M, 3066UWKY
3 a posmauosano sanmarc macow 50 xz. Axy cuny,
Hanpaeneny 63906} NOXUAOL NAOWUHU, mpeba npu-
KxRacmu, wof ympumyeamu Ha Hil yeii eanman?
3amszyeamu pieHoMipHo 6zopy? jamsazysamy 3 npu-
cropennan 1 m/c’ 2 Koeiyienm mepma — 0,2.
Jiano:
k=3 M
I=5m
m=50 Kr
n=0,2

F,, —?(a;=0m/¢?)

Fpn, =7 (20 w/c%)
Frp, = 7 {2 =1 m/¢%)
Posze'asanns:

%:sina . OT3Ke, cosa= (puc. 50, a).

1

Posrnanemo nepmmit punagok (puc. 50, 6). Cura
TSKIRAA TArHE TLNO BHUI, TOMY

i‘m +F, +mg+N=0,
{Fm+Fm—mgsimx=0,

N -mgcoso.=0,

Ox—F, =mgsina-F,,,
Ox - N=mgcosa,

F,, =nmgcosa,

Fm =mgsin—j-mgcosa., ,
Fre =mg(sina—u~;:osa).

Posrassemo Ipyruii i Tperiii BMmamkm pasom
(pue. 50, 6):

F, +N+mg+F, =am.

Tlpu pirEOMipHOMY pyei:
a,=0,
Ox: F, ~p-mgeoso—mgsina=0,

Ty

F,,,, =mg(ncoso+sina}.

TIpm piBHOMpPHCKOPEHOMY PYyCi:
a, %0,
F,p, W mgcoso—mgsing=aym,

F,,., =m{a; +ugcoso+gsina) .

vy

Puc. 50

Obyucnenna:

M
¥r—-=H,
[

N B 2

{Fo}=50-08 202 1-(%) =216
el 3 ’ 3Y | o

{Fop, }=50-9,8- S +02 1—(?] =372,

3 3Y
{ Frp, }=50- 9,8:—+9,8:02 1-[?] =422.

Bifnosids: ans yTPUMAHHES TiNA Ka NOXHAiR nmaoms
ui neobxigHO foKmacTH cury 216 H. na pisHomipao-
0 3aTATYBAHHA BAHTAMKY B3KOBK MOXNIO] MO MM
Heobxigre mpursacty cuxy 372 H. {ns sararysanas
8 npnckoperasnM — 422 H. ;
Banmava 6. j

-8 AK0I0 MAKCUMARLHOI0 WEUIKICIIO MOdHe IXamm i
MOMOUUKA NO ZOPUSORMANbKIL NAOUGLHI, ONUCYIOYE
Oyzy padiycom 100 a, axuio xoediyickm mepma zymm j
06 rpyrm: 0,42 ITid sxcum xymox o z0pusonmy Haxm- |
NUMBCR MOMOYUKAL

Pose'asanna: 1

‘TpaexTopielo PyXy € Ayra KoXm, .
TOMy JAaEMH pPYX € HPHCKODeHEM. '
JlonenTpose MPHCKOPeHHs HANDIW:
JeHe Jio MeHTpA Kona, & Horo MOAYER
JAopiBHEIOE: vt -

G =





[image: image6.png]JvHamixa mMatepiansHoi TOHKK

Ha tino ailors Tpu ewom: N, F, . mg. Vasmdo
MOTONMKIICTA Yy BATIAAL OPAMOI, 110 HPOXOANTE Ye-
pea iforo nenTp TaxiERs (1. O).

Toni

N+mg+ F,", =,

s

2
v
Ox: F, =a,m, a,,= " (pne. 51, a), ,“p-—umg
npn mpnaoaranbxomy pyei.

Toni umg= ———m, V= JugR — MaKCHMAJbHEA
- mREAKICTS Momxmxmc-m Tix uac PyXy mo Ay3i Koaa.
Morouuiicr MAe HAXHINTHCH TAK, MO0 HANPIM
pearitii ouopn @ (Q =N *an) npOXOXUB Yepes Horo
nentp sarm (0'), B iHMOMY BHNAAKY BiH Depexnia-
TaneTsest. ToMy

N+mg+F, =d,m (puc. 5L, 6),

N+F,, =8, o0 Q+mg=a,,m,a60 @+mg

Puc. 51
I3 rpukyrauxa can F, @, m@:
tgo=28 . ME
F My,
g &R
tgo=—2 =B,
T
R R
(x=arctg-£2—- — Kyr EaXuay MOTOXHXicTa Ho
TOPHIOHTY.
Ofwucnenna:
™M M m
v)= |5 M = =
)= 2 = =2,
{v}=0,4-9,8.100 =20
{a}= arcth—arcngS =68°,

Bidnosidv: v,,, =205, =68 — nyr maxmay mo-
< .

TOHRMKJIICTa I0 TOPUSOHTY.
3anava7.

Bpycor macow 400z nid dicw ganmaa ma-
cow 100 z npoxodums i3 cmany cnoxoio 8 cm 30 2 ¢.
Buanavumu xoepigicum mepma.

2

Hago: crL Posg'ssanna:
m,=400r | m, =0,4xr T, =T, sa Tperiv sa-
m,=100r =0,1%r ;xonom Heorona.
v, =0mfe | v, =0m/c Bammmeno  ocHOBHE
S, =8cm 8,=0,08M |pisasEna suHAMIKS A5
t=2¢ t=2c¢ xosksoro 3 rin 1i 1l ra
w—7 cupoexryeMo. Ha Bici Ox,
Oy (pre. 52).
rimo It .
T+mg+N,«F,, =am,, Ox: T,-F,, =am,.
OcKisbKE NOBEPXHA FOPH3OHTANLEA, TO
op THN, =pmyg
Toni T, —pm,g =m,a._
-
7%
m,
Fony
mg

Puc. 52
Bupasumo 7; ¢
T=ma+pmg.
Tino II:
T,=m,g =dmy, Oy: m,g~T,=mya

Brpasumo T;:
T,=m,g-mya.
Ocximexn 1) =T;, Yo mya+pmg=mg—ma,
pmg=m,g-m,a—ma .,
o Tag a(m )
me
IIpackoperEs BH3HaYMMO 3 DIBHSHHA KiHeMATHKN:
at® 25,
. SI=T (%=0), a= 7
MigcrapnMo B B¢
25,
myg——t(m, +m, )
2
m™e '
O6yucrenna:

Bidnoside: xoediicHT TepTA AOPiEHIOE p=0,24.




