PeLIeHIe YNPaKHeHHH K yUCOHHRY
B.A. RacbAnosa




§7
l.l_)=§;t=tl+tz; t1=i’ tz—i; V= S = 2"1”2v
t 2v, 2v, S( 1 1 ) v, +U,
)
2y, v,
vto, 20, (U +u) -4dup, 0 -v)
2 v+, 2(v, + vy) 2, +v,)
Bmaunr, 2% 5 2%
v+,
2. Jawno: Peuterue
S -
8§ =73 v=§-;t=t,+t,_,,tl.—_.s_=i, t2=i=£s-;
3 t v 3y v, 3u,
v, =1100 k™ /u; _ S v
28 v= = 12—
S=% 5,3 Ty,
3 3v, 3v,
v, =800 KkM/u 3.1100. 800
-1 - 8
> =———— =880 .
v—7? 800 + 2200 (ene/)
Omeem: v = 880 KM/4.
3. Jawno: Pewenue:
x‘=gzM; Y, o™ tg(n-a)=
Y, =9 CM; -
x,=2cMm; 3 =u___i=1;
yzzgcu; X - X, 4 3
t=2c¢ 2 NV n—o=45%
: o =135°%
a—7? 1 LSl
v—7? E peWam¥ 5
. R t
027476810 xom_2 5 583(m/0)-
2
=2,83-102m/c.
Omeem: a=135%v=2,83-10"2m/c.
§8
1. bv,, M/c Ax=v,-t=~200-4=-800 (m).
200 Omeem: Ax = ~-800 M.
100
123435
0 t,c
o 1)1
-200
Ax



Pomeune yauscne i & yusSmexy B. A Eachanesa

2. fano:
v, = 5 m/c;
v, =-8 M/c;
t=5¢

S—7?

3. QJano:
At = const;
v =const

x,(t)—?
x,(8)—?
x,(t)—?

1. Jano:
a=5m/c?
v=90 kMm/u=25m/c;
V=0

30

Pewenue:

v, = -8M/c

S=AB =25+40=65 (m).
Omeem: S =65 M.

Pewenue:

x,=v-1
(t) x,=v-(t-At);
x;=v-(t — 2At).

X
x,(1) x,()

§ 10
Pewenue:
v=y,+at=at; t=—=—=>5(c);
at’> _at? 5.5
S=pt+—=—; §= =62,5
DT T 2 ()

Omesem:t=5c¢; S=62,5 M.
AS, m

60¢ T

50
40}-----mnne-

20§~
10}----

[, PRI

t, ¢
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3. Qawno: Pewenue:

f"zzﬁﬁ’c”/‘“ o=t —

t=4u;

a—? 5, =Yty bt 254 o0

S,—? T2 2 2

Omeem: a HanpasJieH Ha W0T; a = 6,25 m/c?;
S, =50 m.
§12

1. Jawo: Pewenue:

r=1,5-10°km onr 2.3,14-1,5-10°

- v=——="""_2"_"~ " -20,9 (km/c).

T=365cyr. T ~ 365.24.60-60 (/)

v—7? Omeem: v =29,9 xm/c.
2. Jawno: Pewenue:

o=55°45" _ 2ar

R= 6400 km r Y=o

T=24u o r=Rcosa=

o2 i =6400 - 0,56 = 3556 (kM);

Ol
= ﬂ;‘fﬁ = 931 (xkm/9).
Omeem: v =931 KM/4.

3. Jano: Pewenue:

r,=1,5cM=0,015m; 4nlr

T,=60c; =

r,=1cm=0,01m; 2 2

T,=60Mur=3600c; | 4 = dnny =M1—5=1,6-10“‘ (M/c?);

=0,5cm = 0,005 u; T 60

T,=124=43200c g <A _4m7 0,01 o o6

a, —? LA 36007 ’

a,—? 2 2

a,—? g, =20 410,005, h6 1010 (m/ch),

L 43 200°

*  PeweHnA n oTBeTH

Omeem:a,=1,6-10"*m/c? a,=3- 108 m/c%

a;=1,06-10"m/c?.

AKY

ronos.



Poutonse ynpanenni x yaoSaxy 8. A Kacuauesa

nem
TJIABA 3
§15
1. Jano: Pewenue:
m =2 Kr; S5 - F
F=-10H < a==;
«F m
a—? «a a=£=5(m/c2).
2
Omeem:a=5m/c? aTTF.
2. Jano: Pewenue:
oo aM E; F+F=mi F=ma-F;
= H; = =
P05 w/e? F,=10-0,5-25=-20(H); F, T{ F,.
_— ’ Omeem: F,= 20 H, nanpasJyien Ha ceBep.
F,—?
3. fano:
m=D5Kr; T OT AT
F,=9H (cesep); £=I":+Fz;
F,=12 H (BocToK) m m
- ,/FZ +F}
a—? =‘_2=§=3(M/c2),
m 5
Omeem: a = 3 M/c?, HanpaBJIeH Ha CEBEPO-BOCTOK.
§17
1. Jano: Pewenue:
m,=m,=1xr; Gmm, Gm!
riu - ALY
2
E L _er 98 4710
F, F mG 6,67-10
Omeem: B 1,47 - 10"! paa.
2. Jano: Pewenue:
m;=6-10% kr Gm,-m. Gm,-m
r,=3,8-10m F, = 2 F = x;
m,=2-10% kr " °
r.=1,5-10"m ﬁ_ma [’ZJZ_G'IOZ‘ [1’5'1011]2 0.47
=0T T o 300 a8 | TR
fi__? F, m, \rn 210 3,8-10
F, Omeem: 0,47.
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3. dawno: Pewenue:
R=6950 km; 2
’ 21tR GM
M=6-10%xr Z=as s
=2 fGM 6,67-10" . 6-10*
= = 7588 ;
0= T 695100 (/);
. . 6
T= 2"—6;’5981——10— = 5755 ()= 1 4 36 Mu.
Omeem: T =1 4 36 MuH.
§18
1. Jaxno Pewenue:
8,=3,Tm/c% F=mg;
g,=9,8 m/c?
E_8 _98 ;6.
£ _, Eo e 37
F, ’ Omeem: B 2,65 pasa.
2. Hano: Pewenue:
M= Ma; M
G- — =4 = 4.9,8=39, 2 (m/c?).
% =0,5; &= Rz R 8, (M/c?)
£,=9,8 m/c? Omeem: g = 39,2 m/c2.
g— ?
3. Hano: Pewenue:
D=1,21-10*xm; gt
p=5,2-10%kr/m3; S=—2—:
t=1c¢
M 4
S—7?
g=G- Rz =G- SRZ =§71:RpG;
R=0,605-10* kM =0,605- 10" m;
g= %n -0,605-107-5,2-10%-6,67-10" =
=8,79(M/c?); S = % = 4,4 (™).
Omeem: S =4,4 M.
§19
1. Jano: Pewenue:
l,=7T0cMm Al=1l,-Aa=T0cm-0,01=0,7 cm.
Aa=1% Omeem: Al=0,7 cM.

Al—?




Pomonne yupscnomet k yoSunxy B. A Nacsanesa nNa

2. Mawno: Pewenue:
F =F,=F; N, N, =Ny ‘
FLF, g Ny=Fi=FiN,=F,=F;
N-= Nl\/é = F\/E.

Nl

Omeem: N = F\/E.

R
3. Qano: Pewenue:
m=T0 kr; F=mg (ua 1l npyxuny); F=kAx; k- Ax=mg,
n=4; mg 70-9,8
Ax=25cM =E=W=2’7'103(H/")’
k—? Omeem:k=2,7-10H /M.
§20

1. Cana TPE€HMA CKOJIbKEHHA He 3aBMCHUT OT IJIOmAAH CONPDHKOCHOBEHHA 1O~
BEPXHOCTH TeJl, NO3TOMY Ha BCeX 'DaHAX JIACTHKAa OHa 6y;1e'r OAMHAKOBOM.

2. Jano: Pewenue:
F=20H; F=F_=uN=umg;
p=0,4 F 20
m=—=————=25,1(xr).
m—? ug 0,4-9,8
Omeem: m = 5,1 Kr.
3. Qano: Pewenue:
m =250 kr; F=F,_ =pN=pmg;
p=0,1 F=0,1-250-9,8=245 (H).
F—2 Omeem: F = 245 H.
§21
1. Jano: Pewenue:
m =100 kr; 2
F=149H; s=4, :=,}3§;
8=200n; 2 a
p=0,05 F-F_=ma;F,,=uN=pmg;
t—? a=f-pme,
m
_[_28m _ | __2-200-100 - 20 ).
\F-umg Y149-0,05-100-9,8
Omeem:t=20c.
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2. Hawno: Pewenue:
m;
2.4; F=(m+M)a; a= +M;F—Fy,,p=Ma;
’ MF mF
F =F- =F - = —
F e Ma m+M m+M
_ F,
a_?, Fop=kx; x= "“”:—mf—-.
x— k k(m + M)
F mF
Omeem: a = ; x= .
m+ M k(m + M)
3. Hano: Pewenue:
m=>50rT; F” F, F’. F, F_F
’ P2 i) T
n=3; I LT
F=17940 H; F-F
= F—-F_=3ma; a=——=";
Py = 0,002 = Om 3m
a—? F
F_= -N= -3mg; a=—-— -g=
?_Z = Mucau Hyeo - OME; a am Hyay " &
' = 17940 602.9,8=0,1(m/ch);
3-50 000

F-F,=2ma; F =y, N =p,, 2mg
F,=2m(a+p,,,-8)=2-50000- (0,1 +0,002-9,8)= 11 960 (H);
F-Fl=ma; Fi=p, -N"=p,, me

F,=m(a+p,, 8= % = 5980 (H).

Omeem:a=0,1m/c% F,

2, Tano:
m = 2000 xr;

v=90 kM/u=25m/c

Ap —?

=11 960 H; F, = 5980 H.

I'JIABA 4

§

[

2
AP.

"y
=4
n
|
1
2ol
n

Ap = mAv = m(v, - v,);
Ap =muv-2 =2000-25-J2 =

B 7,07 10" (xrm/0).
Omesem: 10r0-BOCTOK;
7,07-10%kr-M/c.



Perienie YRPRMAOAWA K yooSmay B. A Rachanesa B

8 5 & [mo-Mu=-mo+Mu; o (m-Mp-2Mu,
m b, M u? + Mu? = mo® + Muj; ! m+M ’
B e
m m<« M,
-Mv-2Mu
vy=————————=-v-2u.
M
Ome@em: MY OTJIETHT CO CKOPOCTHIO U + 2.
§23
1. [Jano: Pewenue:
m,=1Kr; C 5_B.D.
m, =2 Kr; AN P=R+h;
v, =10 M/c; PNP | p Bimmn = 10 (xr-(m/c));
v,=5Mm/c NG P,=myu,=2-5=10 (xr-(M/c));
3 '
Pt B7F T p=EE
| = 10V2 = 14,14 (kr-Mm/c).
Omaeem: cesepo-3anaz; 14,14 xr-m/c.
2. Jano: Pewenue:
m =1 Kr; 5 B
’ P,
v =20 M/c; 3.LT_4—-—2——— B
m,=0,2 Kr; o _f
v1=500M/c P=P1+P2; P2=P—Pl;
o9 P,=P — P; myv,=mv—mpu;
2 * —
v, = w; m2=m’ml=0,8(xr);
m,
1-20-0,2-500
=2 =~ =-100 (M/c).
U, 0.8 (m/c)
Omeem: BocTOK; v=100M/c.
3. Hawno: Pewenue:
m = 20 Kr; > _ P
. B =PB; P,,=Py;
Z“f:é)f M/c{ Pi,:rrzwo'cos a; P, = Mv; my, cos a = Mv;
M =2000 xr v=ﬂvocosa=ﬂl200~£=1,73 (M/c).
o —17 M 2000 2
Omeem:v=1,73M/c.
) §24
1. Jano: Pewenue:
1=15¢cM=0,15m; A=F 1=40-0,15=6 (Ix).
F=40H Omeaem: A=6 JTx.
A—1? ‘
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2. Hawno: Pewernue:
m = 200 kr; A=F_-l=umgl=
I=5m; =0,5-200-9,8-5=49 000 (I:x).
u=0,5 Omeem: A =49 xJIx.
A—7?
3. Harno: Pewernue:
v =160 cm?; A=A -n-24-60=
n,="170; =T70-24.60=100800 (Ix)=100,8 .
A =1]0x Omeem: A=100,8 xIx.
A—?
§ 25
1. Jano: Pewenue:
m =1 kr; E 9.8
E,=9,8 IIx E,=mgh; h=m_;=9,8=1(m)'
h—2? Omeem: h=1m.
2. Hawno: Pewenue:
m =200 r; A=mgh=200-9,8-2=23920 (I>x) = 3,92 kI x.
h=2mMm Omeem: A = 3,92 xkIlx.
A—7?
3. dano: Pewenue:
m=200nx PaccMOTpuM GOYKY € BOJOI KAK MATEPHATIb-
h=1M HOe TeJo ¢ Maccoit m, Haxoasameiicst Ha BbI-
g,=9,8m/c? h -
g,=1,6 m/c? core 3 HAJ IOBEPXHOCTHIO IUIadeThl. Toraa
h h
AEP;_? AEP=0-mg E=—-mg—2-.
AE —? h
P AE, =—mgl-§=—200‘9,8~0,5=—980 (),
AE, =-mg, -g: -200-1,6-0,5 = —-160 (Ox).
Omeem: AEp. =-980 Ix; AEh = -160 Ox.
§26
1. Jano: Pewenue:
Uy 2 2
v,=2v; E,,=—m2v i By =%;
mg;
m;=0,5m1 B - mp; _ 0,5m @2v)* 2mul E, _ 9.
o 2 2 2’ E,
.I_Ei —9 E,
E‘"1 Omeem: —~ =2




Pemonne ypancionii x ywoSmexy . A. Kacsanesa

2. Jano:
m=1Kkr;
v=4mMm/c

Emnx - ?

3. Jano:
m=1Kr;
v=60kM/Cc=
=60-10°m/c

E,—?

1. Jawno:
m =100 kr;
h=20mMm;
t=9,8¢

pP—7?

2. Jawno:
v=40 M/MHHE =
=0,67 m/c;
F=30H

pP—2?

3. Qano:
m=9-10" kr;
h =100 M;

t=1mMaE=60cC

pP—2?

1. Jano:
U, =20 M/c;

h—?

Pewenue:

mv® 1.16
s ~ 3 = 8 (Ix).

Omeem: E,, =8 JIx.

EM:E.:

Pewenue:

_1-(60-10%)°
- 2
Omeem: E, =1,8 TIx.

=1,8-10° (IIx) = 1,8 I'Ix.

§27

Pewenue:

_100-9,8-20
B 9,8
Omeem: P = 2 xBr.

= 2000 (Br) = 2 kBrT.

Pewenue:

P=%; A=F.-S=F-v-t;
P=F-v=30-0,67=20(Br).
Omeem: P = 20 Br.

Pewenue:

p_A_msh _
t t
~9-10"-9,8-100
a 60
Omeem: P=1,47TBr.

=1,47-10° (Br) = 1,47 TBr.

$28
Pewenue:
muv;

2
2 2
h=2 =20 _ 9040w
2g 2.9,8

Omeem: h=20,4 M.

E,= E,,; = mgh;
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2. dano: Pewenue:
h, =18 m; mu?
g,=98m/c; E,=E; — = mgh = mgh,; gh,=8ghy;
g,=3,7TMm/c?
PR ho=h B-18. 28 _ 47,7 ().
2 ? 8, 3,7
Omeem: h,=47,7 m.
3. Jano: Pewenue:
h=5m; mo?  mo
v, =5mM/c E =E,; mgh+—%=—2L;
2 2
v,—?

v, = J2gh +v? =2-9,8.5+5° =11,1 (m/c).
Omeem: v,=11,1Mm/c.

§29

1. Echn npeanososkuTh, YTO JETKHH K TAMXeNBLIH MOJOTKH ABMXXYTCHA C OXH-

HAKOBOM CKOPOCTBIO K HAKOBaJIbHE, rie IPOUCXOAMT abCOJIIOTHO HeynpyTHil
yAAap, TO 33/aUa aHAJOTHYHA CTOJKHOBEHHIO aBTOMOGHIIEH, PACCMOTPEHHO-

. m

My Ha cTp. 112, Torsa noTepsa KHHETHIECKOH 3HEPrHH COCTABIAET — 32—,
m, +m,

rAe m, — Macca MOJIOTKA.

Orcrona ciepyer, uto 6onee JierkMil MOJIOTOK mOoTepAeT GOJBIIYIO 4aCTh

9HEPrUH, yeM 6osiee TAXKeJ I,

2. Jano: Pewenue:
m,;=100r=0,1 kr; m,v, =(m, + m,)v;
v,=bm/c; .
m,=1501=0,15kr; | v=—m o %18 __5 .
0.=0 m+m, 01+0,15
2

Omeem: v=2M/c.
v—17 l /
. 3aKOH COXPAaHEHHAA MMIYJbCOB JJIA CUCTEME U3 3 ITapoB (OAMHAKOBOH Mac-
ChHl) IPH He YIIPYr'OM yjxape:

2mu,=(2m + mv,; 2mu,=3mv,; v, = —U,;

3
TO ’Ke IPH yOPYTOM yxape:

2mu, =2mv, + mv,; 2v,=2v, +v,.

3ak0H COXpaHeHNA KHHEeTHYECKOH DHEPrHH NIPH YOPYTOM yaape:
2. muy =2. mu; +’-n—v;' vi =t +—z.

2 2 2Tt

M3 cHCcTeME ypaBHeHHI, ONMMCHIBAINX YOPYTHA yaap:

2v, =2v, +v,; 4

v_f HAXOAUM U, = §v°; £ =2,
2
Omeem.: B 2 pasa.

vi=0vi+

H ]



Pomeune yupaxnonwi k yneSmncy B. A KacLanesa

TJIABA 5
§30
1. Jano: Pewerue:
R=6400 xm v=v,=17,9 kM/c;
T—1? 2zR

T = —=5090(c)=1 9 25 MuH.
v

Omeem: T =14 25 Mun.

2. JaHo: Pewenrue:
T.
H M 4
Uy v = G?, MzgnR:’p;
p—7? oM _ AGonR® _ 4nGpR’,
'"7 R~ 3R 3
2nR 2R, 4n’R’
=— Yy =—5 U = at
v, T T
4n’R® _ 4nGpR* _ 3m
T* 3’ GT*’
3n
0} p=E—=—.
meem: p o1
3. dano: Pewenue:
R;; 2nR
R,; v”v,,v.b,—v],T——

T,—? ’GM . (
=2E"R§i; 7;:211;’_&; T2=Tl-(&]i,
GM GM R1

3
2
Omseem: T, =T, (&] .

R,
§31
1. Jano: . Pewerue:
m; m.
2m T,=2n,]— T, = 21:" 3 i:
&’ kT
T,
i ? Omesem: % = 2.
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2. Dano: Pewenue:
x= 0,4sin(-}t) x=Asin 2nvt; 2nv = %; v= %(c") =0,125 I';.
v—7 Omeem: v=0,125Tn,
3. Qano: Pewenue:
Vs 2 2
Vo va:ﬂ; A:vﬂJE; T=27(\/E;
2 2 k k
A—1? ﬂ=1=l-A=v°.
E 2 2m,’ 2nv,
Omeem: A =0,
2nv,
§32
1. Jano: Pewenue:
k=245H/M; mg 0,59,8
m=0,5kr mg=kx;x=T=W=0,02 (M)=2cm.
x—7? Omeem: x =2 cMm.
2, Qano: Pewenue:
m=2 KT; m 2. 9‘ 8
x=2cM=0,02n mg=kx; k= "% = 2205 = 980 (H/m);

0,02
— T=2"—=2"—= ,2 .
T—2 b4 pa T 980 0,28 (c)

Omeem: k=980 H/m; T=0,28c.

3. Qarno: Pewenue:

T=0,4c 2

’ hy: x=T&. p_g jm. . m_T |
x— 2 mg=kx; x = k,T—ZnJ:, B4
gr’ _9,8.0,4°
= 4—’1:,‘, = T = 0,04(M)=4CM.
Omeem: x=4cm.
TJIABA 6
§35

1. Qano: Pewenue:

v=2,6-10%m/c 1 ~ 1 s

? Iy: 2 2
" -5 (2o
c 3-10°

Omeem:y=2.



ve=e 1—%:340*\,/1-&: 2,6 -10° (m/c).

Omeem: v=2,6.108 M/c,

3. Dano: Pewenue:
v =79kM/c = i :
= 7900 m/c; ., v . 7).
At=1rog= At —At‘/1—7, At - At —At(l— )1_0_2]_

=3,15.107¢

c
—_ L i ? ’
At~ At —72 =3,15-10’.{1— 1‘(%;1172”=0’0109

=0,0109 (c) = 10,9 me.
Omeem: At — At' = 10,9 mc.

§37
1. Dano: Pewenue:
m,=9,1.10% gp Ej=m,-c?=9,1.102. (3-10%2=8,2.10-1 (Dax).
ﬁ Omeem: E,, =8,2.10 Ik,
(.
2, Hano: Pewenue: .
1aB=1,6. 1071 Mok
m,=1,673.102" gp m, (3B) = % =
1,6-107" Ix/>B
™. (3B) — 7 8,210
m_ (3B) —? =2 ,1.10° (aB =(,51 MsB;
? L6107 -0 @B
E,, (D)
B) = L) =
™ (B) = o I/ oB
L,673-107 - (3-10%) s
= =9,41-1 B) =
1,6.10 0"(sB)
=941 MaB.
Omsem: m,=0,51 MaB; m, =941 MsB.
3. Dano: Pewenue:

Am =3,965 - 10-30 xpp AE = ¢ Am =

AE —? _9-10".3,965.10-%
- 1L,6-10"
Omeem: AE = 2,2 MsB.

=2,2-10° (3B) = 2,2 MaB.
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TJIABA 7
§38
1. Jano: Pewenue:
150 Z=8,N,=Z=8;N,=A-Z=8;
8 16 HYKJIOHOB B OJHOM aTOMe;
180 _ 9 m'$0 =16 a.e.m.=16-1,66-102"=2,7-10"% (xr);
mgU— ~
180 9 m'$0, = 2m’'s0 =5,3.107
m 8-2 16 -26
Omeem: m ;O =2,7-10 kr
m'$0, =5,8-10% kr
2. [lano: Pewenue:
c Z=6;m,,,=6-9,1.10% (kr); m'2C=12
-31
Mypos _ o a.e.M.; m”l";"' - 69110 - =2,74-10"".
m2C ‘ m,C 12-1,66-10
6
Omeem: Tans — 974107,
ﬂ

3. {Be; Z=4;N,=4;N,=5. N, =5, N, =4; Z'=5= B.
WN; Z=T;N,=T;N,=6. N, =6; N, =T; Z' =6 = 'iC.
#Na; Z=11;N,=11;N,=12. N, =12; N, =11; Z'=12= ;Mg.
Omsem:  B; '’C; EMag.

TJIABA 8
§42
1. Jano: Pewenue:
T,=312K; At°C=AT=437-312=125°.
T,=437TK Omeem: At =125 °C.
At°C—?
2. ano: Pewsenue:
L= 20°C; i{He; Z=2; N,=2;N,=2;
i m,=4a.e.M =4-1,66-102"=6,64 - 10" (kr);
Vepn. — ? M=m,-N,=6,64-10%".6,022 - 10% =

=4.10"%(xkr/monp); T =293 K;
[3RT ’ -8,31:293
Uepoxs., = V M 4.10° = 1351 (m/c) =
=1,35 kM/c.
Omeem:v,,,, =1,35 kM/c.
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3. Qano:
Hy;
Uepro. = 1,9 KM/C

T—2?

2. ano:
P=1,01-10°I1a;
v, =500 M/c

Cp.KB.

p—?

3. Qano:
Voo, = 350 M/C;
n=10%mM3;
20,

pP—7?

Pewenue:
3RT M,
v = | = —2=,
cp-ws- M 3R

M=2-laemM.-N,=2-1,66-107%.6,022-10*=

=2- 107 (kr/MoMb);
2.107%.(1,9-10%)

T = =290 K.
3-8,31
Omegem: T =290 K.
§ 43
Pewenue:
1 - 1 — — 1
P= gnmam2 = Epvz; v, =V, P= gp- U et

_ 3P 3-1,01-10°
P, 5007

cp.xB

Omegem: p=1,21 kr/m3.

Pewenue:

P=—1—nmau_2=lnm v?
3 3

a”cp.xp?

=1,21 (xr/M%).

m,=16-2a.e.M.=32-1,66 - 10%"=5,3. 1072 (kr);

P= -;- .10%.5,3.10°%. 5502 =
=53 442 (I1a) = 53,4 kIla.
Omeem: P = 53,4 kIla.

§44
Pewenue:

PV =%RT; RV, = %RT

1

BV, = T RT;
E. LY _154-6
AR TV,
Omeem: yBesnunrcs B 6 paa.
Pewerue:
I 4 10°
n

T RT  1,38-10 (273 + 42)
Omeem: n=2,3-108 M3,

=2,3.10%m°).
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3. Hano: Pewenue:
P=1,01-10°I1a; N=n-V;
t=20°C 5
n= . L_ﬂ =2,47-10% (M7?);
N—? kT 1,38-107-293

npu ofseme Kiacca V =100 m%: N = 2,47 - 10%,
Omeem: B Knacce o6beMoM 100 M® cogepsxurca
2,47 - 10?8 MosieKyJI BO3AYXA.

§45
1. Jano: Pewenue:
V,=2V; Py,
P,=1,01-10°%I1a; PV =P,)V,; P = v =2P,; B =pgh+P,=2F,;
T = const 1
P, 1,01-10°
h—17 P =pgh;h=-%=—"-—""—"—=10,3 (m).
P = T 9,8.1000 ()
Omeem: h=10,3 m.
2. Jawno: Pewenue:
a7~ 300 Woli L hop BTy
v, L L TV, T
71_ T,+300=2T; T, =300 K.
Omeem: T, =300 K.
T, —?
3. dano: Pewenue:
V = const;
AT =60 °C; %=%; T]=T2~ﬂ=0,837‘2; T,=T,+60;
P,=1,2P, 1 5 E
T,=0,83(T, +60)=0,83T, +50;0,17T, = 50;
th—1? T, =300 K; t, = 300 — 273 =27 °C.
Omeem: t, =27 °C.
TJIABA 9
§ 46
1. Jano: Pewenue:
m = b Kr;
t =10°C; U=3™pr; AU =3™ par; AT =215
! o 2M 2M
ty= 30 °C; 3.5-8,3-20
M=4-10"%kr/mMons AU = 2222 28 o 311,2-10% (k) =
T —7 2.4.107
=0,31 MIIx.

Omeem: AU = 0,31 MIx.
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2. Jano:
P = const;
V,=10m
V,=15m;
P=10'Ila

AU —?

3. Hano:
P =10°I1a;
V=1,33 Mm%
V =const;
AU =-100 g ]I»x

P,—?

1. Jawo:
V|, = const;
T,=320K;
m=50r;
P,=0,5P;
T,= Tl;
P,=const

A—7?
AU —?

A=BY,=

A=
3,2-107%

50-10°-8,3-160

Pewenue:
U=§PV; AU =§PAV; AV=V,-V,=bna=
2 2
=5m3=5-103 ™% AU = 2‘104 5107 = 75 (k).

Omeem: AU = 75 JIx.

Pewenue:
v=3pv, av=3v.ap=3v _py
2 2 2
. S5
Pz=Pl+g~£=105— 2:10° _
3 Vv 1,33-3
=0,5-10%(I1a)=5- 10* I1a.
Omeem: P,=5-10*I1a.
§ 47
Pewenue:
P A=PyV,-V));
P14
2 na- B L L o5
R T T, T, B
! / T,=160K;
/AL/

V2)—'=£'T=T;£=E;
T, .'°° "L T

V=V~

=2V, AV=V,-V =V;;

~e'“3|'ﬂ =

% RT,; M'$0, =2-16-1,66- 10" 6,02 10 =3,2 - 102 (r/MouB;

= 2,08 - 10° (i) = 2,08 k Ix;

m m
AU =5 R AT = R(T, ~T,) = 0

Omegem: A=2,08 xlx; AU =0.

2. ano:
m=0,28 kr;
N,
¢ =1,05 xIx/(kr-K);
T, =290 K;
T,=490K

A—?
AU —?

Pewenue:

m
A= P(V,~V)= RO, ~T);

MUYN,=2-14-1,66-1077.6,02 - 10% =
=28 .10 * (kr/Mons);
0,28-8,3 (490 - 290)
28-107°
AU=Q-A; @=cmAT=1,05-0,28 - (490 — 290) =
=58,9 (xdx); AU = 58,9 — 16,6 = 42,3 (x k).
Omeem: A=16,6 xx; AU = 42,3 xIx.

A= =16,6 (xx);
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3. A=A ,+A; +A
A, ,=P, -AV,=10-10%.0,1 = 10%(Ox);
A, =P, -AV,=30-10% 0,2 =6 - 10°* (Ix);
A, =P, -AV,=20-10°-0,1=2-10° (Ix);
A=9 rlx.
Omegem: A=9 gk,
§48
1. Jawno: Pewenue:
Q=125 kx; U+Q=4+U,;U,=U,+Q~-A=
A =50 xx; =220+ 125 - 50 = 295 (xIx).
U, =220 xIx Omeem: U, =295 k1 xk.
U,—?
2. Hano: Pewenue:
2Hey; R_&,
m=4r; T, T,
V = const; P
P,=0,1 MIIa; 7;:;2-7‘1=2A(273+17)=580R;
¢=3,18 kI /(kr-K); 1
,=17°C; Q=cmAT =3,18-4-107?- (580 — 290) = 3,7 (v Ix);
pP,=2pP
2 2 1 PIV:ﬂRTI;
v—2 M
T,—? v - mAL,
Q—7? MP’
M=4-1,66-102"-6,02-10%.2 =
=8 - 1073 (kr/Moub);
. -3 . .
_4 10‘3 8,3 29? 20,012 ().
8-107.0,1-10
Omeem:V=0,012m% T,=580K; @ =3,7 xJIx.
3. Jano: Pewenue:
‘He,; Q=A+AU;
P =const; A= ERAT:
A=2x]Ix M
3 m 3
—? AU=S.Z"RAT=A=3 ;
?U—? 2 M 2 (et
Q=2+3=5(xx).
Omeem: @ =5 wIlxx; AU = 3 xIx.
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1. dawno:
A=3,4Mm;
v=1498 m/c

v—7?

2. Hano:
T=0,5Mc;
A=3Mm

v—1?

1. Jano:
v, =16 T'n;
v, =20 xI'n;
v=343 M/c

A —?
A —?

2. Jano:
v, =100 kI'n;
v, =1MTI'n;
v, =343 m/c;
v,=1513 m/c

A —?
A—?

TJIABA 10
§52
Pewenue:

rA=v-T; T—&
v

—

1 v 498
_ 1498 _ 140 (c')=440Tx.
VETTA T 34 ™ u

Omaeaem: v=440Tu.

Pewenue:

A 3

T 0,510°
Omeem: v =06 xkM/c.

=6-10° (M/c)=6 xM/C.

v=

Pewenue:
PRV R
v, A,
v
Omegem: -+ =0,5.
2

§53

Pewenue:

v
A=—;
v

343
=383 o4y
16 Q)

v
U
v _ 343
23, " 10°

Omeem: A, = 21,4 m; Xk, =17 Mm.

A =17-107° (M) =17 MM,

Pewenue:
l:g;
A"
== 343—343 10 (m) = 3,43 Mm;
vl
=l 1518510 (w=1,5mm.
v, o°

Omeem: A, = 3,43 Mm; A, = 1,5 MM.
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3. Jano: Pewenue:
t=t, : —=m52(cek)'
v, =343 M/c K ,
v, =0 h v20~t—&;
— 92 2
Ugy — ?
U20—£+g_tl_ l+ﬁ_
t, 2 2v,
=343 + 9.8-686 = 353(m/c).
2343
Omeem: vy, =353 M/c.
I'JIABA 11
§ 56
1. lano: Pewenue:
3577 QR =92.-¢=-92-1,6-1071°=-1,47 - 1077 (K1) —
% OTPHIATENBHBINA 3apAJA 3N€KTPOHHOM 000/104KH,
Q—7? paBeH MOJIOMUTEILHOMY 3apAAy AApa.
Omeem: @ =1,47- 10" Km; @ =-1,47- 10 Ka.
2. fano: Pewenue:
Q@=-4,8-103Kn Q -4,8-10%
=X=_"" " _ =3.10° (anekTpOEOB).
N—? e -1,6-10"° ( P )

3. Jano:
H,0;
V=9 mm=
=9-10"7m3;
my=3-10"* kr

Q—7?

1. Jano:
q=1mkKn;
r=30cm=0,3m

F—7

Omeem: N = 3 - 10° 31eKTpPOHOB.

Pewenue:

1H, — 2 anekTpona; 'O — 8 3/1€KTPOHOB;
N,=2+8=10 snexrposos B 1 monekyne H,0;
uncyo mosekya H,O B kanie BoasI:

m pV 10°.9.107°
Ny=—="—=—"rp—
m, m, 3-10
@=N, N, -e=-3-10*-10-1,6 - 10 =

=480 (K.n).
Omeem: @ =480 Ka; @ =—480 K.

=3.10%;

§57

Pewenue:

r
Omeem: F=0,1 H.

2 107 2
F=k-L - -9-10° = 0,1 (H).
0,3



Pouionne yRpaxneuni K yuoSiey B. A Kacsaness

2. Jano: Pewenue:
r=0,5wm; qz
F=3,6H F=k 7;
97 \F 3,6
=rJ—=0,5 =107 (Kn).
1= 7% 9.10° (Ko
Omeem: qg=107°Kn.
3. Jano: Pewenue:
m=44,1r= Kasxaplil U3 IaDUKOB
12060241 KrI3 HUCIOBITHIBAET AeHCTBHE
=0,5 m; — - —
o =90° 3cun: F; mg; F;
—7 1o F+mg+F =0
it g
mg F,=mg; k-5 = mg;
N s r
=IN2; k-=— =mg;
g o7 =
2 2-0,0441-9,8
q= l,flg =0, 5\/—‘—9— =
k 9-10
=0,49-10°°(Kun) = 4,9 mxKa.
Omeem: g = 4,9 MxKi.
§ 58
1. Jawno: Pewenue:
E=2.10° H/Kx; F =-qF=-3-10°.2.10°=
q=-3 MxKn =—6-10"'(H)=-0,6 H.
E—? Omeem:F,=0,6H; F, T E.
2. Jawno: Pewenue:
Tp; ko 9.10°.1.6.10"°
¢ 9-10°-1,6-10 "

- L 10-11 =—a=——"""-— =51-10" (H/Kna);
r=53-10"um o .3.101) (H/Kn)
F—=7 F=E-g=5,1-10".1,6-101=8,2 . 10 (H).
E—1 Omeem: E=5,1-10" H/Kx; F=8,2 - 10° H.

3. dano: Pewenue:
E=1,3-10"H/Kux; F=E.-¢q=1,3-10"-1,6-10"'*=2,1-10"%(H);
e F=ma;
a—7? _F—Mzz’&lom (M/c?).

= 911107
Omeem:a=2,3 102 m/c?.
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§59
1. Jano: Pewenue:
g =10 mgKu;
[=12¢cMm=0,12 M;
h=8cm=0,08 m
2’
E,—? =0,01 (M?);
E,—?
h
=9-10°(H/Kn); E, = 2E, coso. = 2E; . — =
r
. - 6 .
= 2—9—3(:)1& =1,44-10° (H/Km).
Omeem:E,=0; E;=1,44 - 10" H/Ka.
2. Mano: Pewenue:
g=13,2-10?Kn; I a A .
[=10"7°m; = s E,=E +E; E,=E,-E;
2=2,5-10"0m *a E E v oTwmoTm
kq 9-10°-3,2.10"
E,—? E = 2 = 2 =T
(I+a)* (1+0,25)° 10
=1,84-10°(H/Kn);
kg _9-10°-3,2.10°"°
E, = 2 T T for 1020
a 6,25-10
=4,6 - 10'°(H/kx);
E,=4,6-10-0,18- 10" = 4,4 - 10'° (H/Kux).
Omeem: E,=4,4-10"" H/Ku.
3. Jano: Pewenue:
g=12uKn; -E
I=10cxM=0,1 n; E.=E+E; ,
[,=6cm=0,06wm; E, k. g _ kg
[,=8cM=0,08m gt
E,—? B ACAB — npaAMOYTOJb-
+ = mwi, T.k. [+ =0,
cJaeoBaTeNbHO, AADK — TaKe OpAMOYTOAbHKIN.

E,=JE*+El =kq i+zl"

I
-9.10°.2.10° |——+ 1 _ 5736 (/Kn)
0,06* 0,08 ’

Omeem: E, =5736 H/Kax.



Powenns yapaumcavi & yioSuuxy B. A Kacoanesa

1. Jano:
E=3-10°H/Kn;
1=3-10?%m

AE, —?

2. Hano:
r=>5,3-10" n;
p?e

w—2?

3. farno:
r=5,3-10"" m;
p’ e

A—7?

1. Jano:
r=5,3-10"" m;
p’ e

U—r1w—7?

2. fano:
U=220B;
d=2cMm

E—?

3. Jano:
U,=1258B;
U,=75B;
A=1m

q—?

TJIABA 12

§ 60

Pewenue:
AE,=¢eEl=1,6-10"-3-10°-3-10%=1,44x
x 1072 ().

Omeem: AE, =1,44 - 10-%! Tx.

Pewenue:
1 &

4me, _;.=
1,6-107"%)? :
=T in 885107 53107 - 3107

Omeem: W =-4,3 - 1078 Ix.

Pewernue:

A=AW=0-W=4,3-10"8 [Ixx (cM. npeariay-
my’o 3ajavy).

Omeem: A=4,3-107'% [Ix.

§61
Pewenue:
U=E-r; E= 4 73
4ne,r
p 1,6-10™"
= = =27 (B);
4me,r  47m-8,85-107%.5,3-10™ ®
2
W=-—t  =_43.10" Ix=
4ne,r
4,3-107°
= ————— = -27 (3B).
1,610 (oB)
Omeem:U=27TB; W=-4,3-10"18 [I')x = -27 B.
Pewenue:
Lod o
—_—— U 220
1 2 E=--= =11000 (B/m).
R d 0,02 (B/2)

Omeem: E = 11000 B/m. (oneuaTka B yueGHHKeE).

Pewenue:
A=q-AU;

_A _ 10°
= 3v " 125-75
Omeem: g = 20 mxKa.

=2.10"° (Kx) =20 mxKi.
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§ 63
1. Jano: Pewenue:
Q=-57-10°Kn; Q 9-10°-5,7-10°
= ; E=k ==——"——=125 (B/n);
R- 6400 KM; L 7 6.4.10°) (B/»M)
£=80 E
E,—? Ez=?‘=1,6 (B/m).
—9
E, =7 Omeem: E, =125 B/m; E,=1,6 B/m.
2. Hano: Pewenue:
U,=200B; U E U
U,=8B E = Eﬁ:‘:f:
e—?
cop LU 20y
u, U, 8
Omeem: g = 25.
3. darno: Pewernue:
m =41 Mr; qE =mg;
E =400 kB/M .10°¢ -
_me 110798 5 g0y 1 K.
q—? E 400-10
Omeem: g=1uKn.
§ 66
1. Jano: Pewenue:
Q=6-10"‘RJI; Q 6‘10_4
= === =3.10"° (@) =3 MrD.
U=200B U 200 (P)=3 MK
c—1 Omeem: C = 3 MRD.
2. Jano: Pewenue:
C=1nd;
S = lem?; C=££°S: d___eeos___
c=4 d C
4.1.10".8,854-10" ;
¢ - 110 =3,5-10° (W=3,5 0.
Omeem: d = 3,5 Mmm.
3. ano: Pewenue:
C=1nd; €,S cd
d=0,5Mm; C=";8=—-=
d €
€=7 -12 : -3
S —7 _L2070,5-107 _ 6 10m5 () = 56 mme;
S —2 8,854-10
L — 7
C=isl; S, =g=_s_=_5_6=8 (Mm2),
d ee, € T

Omaem: S = 56 mm%; S, = 8 Mm%,



