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I'naea 1. Kunemamuka

3aganme Ne 1
Haccamnp, CI/IIlHIIJ,l/II‘/II B KaKOTEC HﬂblByLlIeFO TCIUI0XO0Ja, HAXOAUTCA B
MOKOE€ OTHOCUTENILHO KaloThl, CTOJIa M CTYJIbEB B KalOTE, TEIJIOXO0Ja U
BCEX Tell, KOTOpbIe HAXOSATCS B IOKOE OTHOCUTENBHO Teruioxoxaa. [lac-
CaXKUp JBHKETCS OTHOCHTEIBHO BOJBI, Oepera, Jro/iei, OTABRIXAIONINX Ha
Oepery, 3maHuii Ha Oepery u T.1I.

3aganne Ne 2
YYeHuK, YUTAIONINHA 0Ma KHUTY, HAXOJUTCSA B IOKOE OTHOCHUTEIIFHO
JoMa, 1ikada, cTojia, CTyJIbeB, quBaHa u T.1. OH IBHKETCS OTHOCHTEIb-
HO TYJSIOUIMX Ha yJIWIE JOJeH, MPOoe3KaloluX MUMO JOMa MAaIlluH,
MPOJIETAIOIINX CAMOJIETOB U T.I.

3aganmne Ne 3

V=9 xmfa=9-1000M _ 5 s e =36 1 = 36 - L200M _ 10 /e
3600 ¢ 3600 ¢
V=108 k/s = 108 - -200M _ 36 e
3600 ¢
V=30 m/mun = 30 I—M =0,5m/c; V=20 cm/c =20 - 0.0Im _ 0,2 m/c.
60c lc
3aganne Ne 4
V=18 k=18 - 000M _ 5 e v= 54 o = 54 - 1000M _ g5 e
3600 ¢ 3600 ¢

1000 M

V=172 xm/u=T72 - 36 =20 M/c; V=120 m/Mun = 120 I—M =2 M/c;

00c 60c
V=sec=522M _ 605 mic
le
3apanue Ne 5

Jlano: Pewenue:

Vi=54 km/u=15m/c; vV, 15m/c 3

Va=5 mle; v, Swlc

n:ﬁ:? Omeem: n=73.

£




3aganmne Ne 6
Jlano:

Pewenue:
Vi=112 xm/uq =3 1m/c; Vi _3lm/c
V, =20Mm/c. v, T 20M/c
4 ? Omeem: n = 1,6.
"
3amanue Ne 8
Jlano: Pewenue:
Si=85=28xkM, |§=8 +8 S S 28 KM
Vi =10 xm/u; : 2}:ch =—; 4 =1 | =—=2,81u;
Vy= 14 kil t=t—t, 4 10 km/a
S, 28 kM
t,=—", t, =—=214
v, 14 xm/a
t=28u+24y=48y;
S=28 kM + 28 kM = 56 KM™;
op. = S6Km ~11,7xm/q.
,8u
Vep =17 Omeem: V,, = 11,7 xm/4.
3aganme Ne 9
a) 0) B)
i
- >
? g a v
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3ananue Ne 10
a) 0) B)
->
vV -:r 4
. s oY %
— a
3ananue Ne 12
Jano: Pewenue:
Vo=0; V-v, V 98m/c
_ o a= =—; g= =14m/c*.
V=98wm/c;t=7c P P 7
a="?

| Omsem: a =14 m/c%.



Jlano:
a=0,075 m/c%;

t=3muan=180c; Vy,=0.

3aganme Ne 13

Pewenue:

V=Vytat; Vo=0;,V=a-t,
V'=0,075 m/c* - 180 ¢ = 13,5 m/c.

V=7

Jano:
t=10c¢;
V=0,
a=12wm/.

Vo—=1?

Jano:
Vo=0; V=715 wm/c;
a =600 000 m/c%.

|Omeem: V=135 w/c.

3aganue Ne 14
Pewenue:
CKOpOCTh YMEHBIIAETCs OT HEKOTOPOTo 3Ha-

v
yeHus 0 0, clegoBaTeIbHO @ = — ;
t

Vo=a-t;Vo=12wm/c*- 10c =12 m/c.
Omeem: Vy=12 m/c.
3aganue Ne 15

PemeHue:tzzz T15m/e ~1,2m/c

a  600000m/c?

t=7?

|Omeem: =~ 1,2 m/c.

3aganme Ne 16

Jlano: Pewenue:
Vo= 72 xm/a = 20 m/c;|Cropocth ymeHbmmmiack a0 0 wm/c, ciemoBa-
a=5w/c’; Vv, Vy 20m/c
V=0 TENBHO: a =—; a=—= —=4
: t t  Swm/c

t=7? |Om6em:t:4c

3aganmne Ne 17
Hano: 1 Vv
t=10c: Pewenue: S = , The a =—, cJenoBa-
V=54 gl = i ¢
=15 m/c; réHG §2 V.-t :EZISM/C-IOCZBM
Vo=0 2t 2 2
§=7? Omeem: S =75 M.

3aganue Ne 18
Jano: Pewenue:
Vo =18 xm/u = 5m/c; VY, o ar .
t=5c: a=—; § = ——, cllefloBaTeNbHO:

’ t 2
V=0 Vy-tr V, Sm/c-5
N t .
=0 T g 20 )5y,
2t 2

§=? Omeem: S=12,5 M.




3aganme Ne 19

Jlano: Pewenue:
a=6wm/c% 2 . 2
t=dc: S:ﬂ:%:ﬁ;w{
Vo =0wm/c
S§=? Omeem: S =48 m.
3ananue Ne 20
Jano: Pewenue:
a =45 m/c%; 2 2, 2
t=4c: S:%,S:MZ%OM
Vo =0.M/c
§=? Omeem: S =360 M
3aganme Ne 22
ano: Pewenue:
t=8c¢; at’ 28 2-44.8m
= . S=—; a="="""""=14wm/’
S=448 wm; 5 7 8¢)
Omeem: 1,4 m/c>.
3ananue Ne 23
a) Vo =0 wm/c; B)a=%;a= 6M/C=1M/cz;

C

0)t=6c;, V==06w/; rt=6¢,S=

2 2 2
a-t :lM/C (6¢) —18m

2 2
3apanue Ne 24
v,
a) Vo =10 m/c; B)a=-2;a= 10mfe =2m/c*;
t S5c
2 2 2
6)t £ 5.6 Vy=0: pifs - BT 2w OO A s,
2 2
3ananue Ne 25

Vo = 16 M/c o rpaduky;
t =8 c¢; V=0 no rpaduky;

v, 16m/c
a=—; a= ——

=2wm/c’;
t 8¢

a-r*  2wm/c’-(8c)’
2 2

S= =64M™.




3aganmne Ne 26
a-r*  2m/c*x(8c)’

=64wMm V) = o rpaduKy;

2 2
t=4c; V=10 m/c o rpaduky
2 2 2
4 :K;a _ 10M/c 2 5m/ct: S = a-t _ 2,5m/c” - (4¢) 0u
t 4c 2
3ananue Ne 27
Jano: Pewenue:
R =1000 m; P2
V=54 xm/u= 15 m/c; | 9u ™ ?;
2
H:M:O,ZZS m/c?
1000 m
ay="? Omeem: a, = 0,225 m/c*.
3apanue Ne 28
Jano: Pewenue:
R=30 m; y? (10m/c)’
— - Ja=—;a="—"""=333m/’
V=36 xm/u=10 m/c; R 301
a="? Omeem: a = 33,3 m/c?, YCKOpPEHHE HAaIpaBJIEeHO
K HEHTPY KPUBHU3HEI.
3apanue Ne 29
T=12a=124-3600 c=43200c
v= 1 = ! =0,00001 16120,00001 16 ¢’
T 86400c c
3apanue Ne 30
T =60 mun = 60 - 60c =3600c;
V= L = L =0,00028l=0,00028 ¢’
T 3600c c
3aganme Ne 31
ano: Pewenue:
t=100y;
o vt Y gty = L2100
: t 1004 n

v=2T=7?

Omeem: FOmutep nmemaer 0,1 oGopor B wyac, cyrku Ha IOmwmrepe
10 yacos.
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3aganme Ne 32

Jlano: Pewenue:
t=10¢; t 10c n 2000
_ ) T=—= =0,005¢c. v=—= =200c¢"
n = 2000; n - 2000 ¢ 10c
v=2T=" | Omsem: T=10,005 c; v=200c"
3ananue Ne 33
Jano: . n S 1 _
v=25c"1=10c: Pewenue: v = T n=v-t;n=25c¢c -10c=25
n="7? |0meem: n=25.
3amanme Ne 34
Jano: t 10c
— i . Pewenue:n=v -t=—= =50
T=02c;t=10c¢; T 02¢c
n="7? | Omeem: n =150
3ananue Ne 35
Jano: Pewenue:
R;=6378 km = 2nR
= 6378 000 M; V= 3; T=2449=24-3600c=286400 C,
2
- 2-3,14-637800m —464nc : a - Ve —
86400¢c 5
TPOCTPEMHUTEIBHOE YCKOPEHHUE;
2
a = LOIWCY b3 ie?
6378000 M
V=2a=7, Omeem: V=464 m/c; a = 0,03 m/c’.
3ananue Ne 36
MHano: Pewenue:
R=150"10°kni=" | T= 365 cyr. —riepuofi obpaiieHus 3emau BOKpYr
= 15010°m CouHIIa; paBeH TOAy Ha 3eMiie:
T=365cyt. =365 - 24 - 3600 ¢ =31536000 ¢
9
- 27R _ 2-3,14-150-10" m 20870 m= 30 1/c
2 31536000¢
2
a= e LEHTPOCTPEMHUTENILHOE YCKOPEHHE
2
o= BO0OMO)” 4 0672
150-10" m
V=2a="? Omeem: V =30 xm/c; a = 0,006 m/c>.




I'naea 2. /lunamuxa

3apanmne Ne 37
Tak Kak Ha YaCTHIly HE JEHCTBYIOT CHIIBI (CHJION TSDKECTH B JAHHOM
3a/1a4e MOKHO TIpeHeOpeyh — Macca YacTHIbl OYeHb MaJia), TO IO Tep-
BOMY 3aKoHY HpIOTOHA yacTuIa ABIDKETCS PABHOMEPHO M IPSMOIMHEN-
HO.

3aganme Ne 38
BerHﬂﬂ qacCThb TCJIa 4CJI0BCKaA I10 l/IHepLII/II/l JOBHKECTCA Bnepe}l, a HOTHU
3a CYeT ymopa O 3eMJII0 OCTArTCA Ha Mmecte. [103ToMy CIIOTKHYBIIMIACS
YEIIOBEK MajaeT BIEepeI.

3aganue Ne 39

Teno MOXeT JBUTaThCs B CTOPOHY, MPOTHUBOIOJIOKHYIO Harpasie-
HUIO JISHCTBHS CHUIIbI, CKOPOCTh TEJa MPHU 3TOM YMEHbIIAeTCs. YCKope-
HHE B 9TOM CJIy4ae HAMpaBJICHO TaK JK€ KaK M CHJa — MPOTHBOIOIOKHO
HAIpPaBJICHUIO CKOPOCTH.

CKopoCTh M yCKOpEHHE HE MOTYT ObITh BCE BpeMsi HalpaBlieHbI B
pa3Hble CTOPOHBI, IOTOMY YTO TaKOE JABM)KEHHE SBJSIETCS paBHO3aME]l-
JICHHBIM U TC€JIO B UTOI'C OCTAHOBUTCH.

3aganme Ne 40
N . PaBHOpeiicTBYIOIIIAs ATHX ABYX cHJ paBHA (.
F: F Temo B 3TOM cily4ae HaXOJHUTCSA B IOKOE, TUOO JTBU-

JKETCA NPSIMOJIMHENHO U PABHOMEPHO.
Temo Oyner OBUTaThCA MPSIMOJIMHEHHO W PaBHOMEp-
HO TI0 HalpaBJICHNUIO HAYaIbHONH CKOPOCTH.

3amanme Ne 41

Mano: Pewenue:
m =2 XT; F = ma, no BTOpoMy 3akoHy HbtoTOHa
F=20H.
a= E 2 20_H:10M/c2
m  2Kr
a="? Omeem:'a =10 m/c’
3ananue Ne 42
/ano: Pewenue:
m = 4 xr; F:m-a;F:4KF-0,5M/02:2H
a=0,5w/c?
F=? Omeem: F=2 H.




3ananue Ne 44
Jlano: Pewenue:
h=24cm; | Fr=mg; g~10 m/c%;
m=30r= | F;=0,03kr-10M/c*=0,3H

=0,03 kr; ot 5 2h h

h="—,r="—t=|—,
FT:?’ 2 g g
V=29

V=g ’%z«ﬂg =/2-10M/c* -2,4M =6,9 m/c

Omeem: Fr=0,3 H; V'~ 6,9 m/c

3amanme Ne 45

4
, /—_\
Al B E

% 2 4 6 8 10 te
a) Teno nokourcs Ha ydactke AB Ha unTepBane Bpemenu ot 0 1o 2c,
Tak Kak Va5 =0=a=0;S=0; F=0.
6) Teno nBMXETCS C MOCTOSIHHOW CKOpPOCTBIO V' = 4M/c Ha ydacTke
CD, Ha nunTepBaine BpeMeHu ot 4 ¢ 10 6¢; a = 0.
B) Teno pasronsiercs Ha yuacTke BC, ero ckopocTs yBeIn4MBaeTCs
ot 0 M/c 1o 4 m/c; V= 0; V=4 M/c Ha HHTEpBAJIe BpEMEHH OT 2 C JI0

Vo 4w/
4 c. Bpems pazrona 2¢; a=— = M/e
t

=2 m/c’.

2c¢

r) Temo ABWKETCS C yMEHBIIAIOMIEHCS CKOPOCThIO Ha ydacTke DF.
Ckopoctb ymenbinaercst ot 4 m/c g0 0 m/c. Vy = 4 m/c; V' = 0 Ha uHTEp-
Basie oT 6.¢ 1o 10 ¢, ciegoBaTensHO BpeMs TOPMOKEHUSL 4C.

L 490 4
t 4c

DN AB:V=0;S=0; F=0.BC:a=2wm/c*t=2c;

2 2 2

F=ma=2xr-2m/c?=4H; S= %:Mﬂn«
CD:a=0;V=4wm/c;t=2¢c;F=0;S=V-t=4m/c-2c=8 m/c.
DE:a=1wct=4c;F=ma=2xr-1mc*=2H;

2 2 2
at” _ Im/c™ - (4¢) —8u
2 2

S=



v, = 3aganue Ne 46

151 a) Teno noxourcs Ha yuactke CD.
s " 0) Teno ABIKETCS C TIOCTOSTHHOM CKOPO-
m= Kr
107 CTbIO Ha yuyacTke AB, Ha uHTEpBase Bpe-

menu ot 0 7o 10c : V= 10m/c.

B) Temno aBmxeTcs ¢ yMEHbIIAOMIEHCS
c D ckopocThio Ha yuacTke BC, Ha mHTEepBaje
ol 5 1o 15 20 25 vc  Bpemenn ot 10 mo 20c.

r) AB: V=10m/c; t=10c; V=Vy =>a=0

F=0,takkaka=0; S=V-t=10m/c - 10c =100 m.
BC: Vy=10M/c; V=0;t=10c; a = 5: 10w/c
t 10c

2 2 2
F=ma=10xr - Im/c> = 10H; S = %:%:501\4

=1wm/c?

3aganme Ne 48
T.x. a = 0, IBIKEeHHE paBHOMEPHOE, clienoBaTenbHo F' = 0 (paBHOIEHCT-
Bytonias cuia pana 0). Crienosarensho, F'=Fr— Fc=0; Fr=Fc=700 H.

3aganme Ne 50
Jlano: Pewenue:
M=3250T =325-10*kr; F=F —F,;
F,=650xH = 6,5-10° H; F=6,510"H—1,625-10°H =
F,=162,5kH =1,625-10°H | =4,875-10°H; F = m-a;

5
a= 52—4’875 l? H=0,15M/c2
m  325-10" kr
a=? Omeem: a = 0,15 m/c*

3aganue Ne 51

Iano: Pewenue:
m.= 20 xr; F=Fy—Fr, Fr=mg; F=ma; ma = F,—mg;
a=1wm/c% Fy=ma+mg=m(a+g),

Fi =20 kr(1 m/c* + 10 m/c?)=220 H.
F,=? Omeem: F, =220 H

3ananue Ne 52

Jano: Pewenue:
m = 3KT; F=Fr—Fc, Fr=mg; F=ma; Fc=-F+ Fr;
a = 8m/c%: Fc=-ma+ mg=m(g—a);

Fe=3xr (10 M/c* — 8 m/c?) = 6H.
Fe=? Omeem: F-= 6H.



3aganme Ne 53

[ena neneHus: MZIOH ;Fr=P=135H.

3amanme Ne 54

10H-9H
lena nenenus TZO’SH ;Fr=P=85H.

3aganme Ne 55

Jlano: Pewenue:

m = 50r = 0,05 xr; |Bbpycok ynacTcs CABHHYTbH C MECTa, €CJIU

F=025H; F2>Frp. P=mg

Frp=0,6 P. Frp=0,6mg=0,6-0,05 kr-10 m/c* = 0,3 H; F < Fp.

VYnacres 1m casu-|Omeem: Bpycok He ynacTcst CIIBUHYTH C MECTa, TakK

HYTB? KaKk TpPWIOXKEHHas CHJa MEHbIIE MaKCHMaJIbHOM
CHJIBI TPEHUSI TTOKOSL.

3ananue Ne 56
Jano: Pewenue:
FTP:(),SSP; F:FTP;T.K.P:mg;TO
m = 1k, Frp=0,55mg=0,55-1xr-10m/c*=5,5H
F=? Omeem: F=15,5 H.

3apanue Ne 57
Jano: Pewenue:
m =2 Kr; P=mg=2xr-10m/c*=20H

N = P —no 3-my 3akony Hetotona; N =20 H

F=7? Omeem: P=20 H; N=20H.

3aganue Ne 58
Jano: Pewenue:
m= 6 Kr; P =mg =6 xp10.m/c>=60 H

N =P — 10 3 3akony Herotona, N =60 H
N=?2P=? | Omeem: P=60H ; N=60H.

3aganue Ne 59

Hano: Pewenue:
m = 85 Kr; Ny =P, =mg=85xr-10 m/c* =850 H
N, =1700 H P, 1700H
’ Py=Ny=1700 H; -2 = ———=
P 850H
P,
P Omeem: Bec KoCMOHaBTa yBeMUYUTCA B 2 pasa.
1
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3aganmne Ne 60
Jlano: Pewenue:
m=40H; N,=35H | P,=N,=40H;P,=N,=35H
AP=P,—P,=35H-40H=-5H.
AP=? Omeem: Bec ymenbmiics Ha 5 H.

3ananue Ne 61
Jlano: Peuwenue:
N=5H UYesoBek aBUT HAa OPYCOK ¢ cuitoii F, OpycoK AaBUT Ha
CTEHY C TaKoH ke 1o BenuuuHe cuioi P, (P = F).
N=P=>N=F;F=N=5H.
Omeem: F =N =5 H.

3amanme Ne 62

ﬂ‘ el
\ 4
o

R=F +F,=0

Ilo Tperbemy 3axkony HerotoHa F; = F,. PaBHozelcTByromas cui,
IIPWIOKEHHAs U K JIOIAu, U K Teslere paBHa Hyo. [lo nepBoMy 3akoHy
HeproToHa siomrajp ¢ Teseroi JIMbo JABHKYTCS PaBHOMEPHO M MPSIMOJIH-
HeliHo, 1100 mokosites. CienoBareNnbHO, JIOIMaAb C TENErol IBIKYTCS B
Ty CTOPOHY, KyJa HalpaBicHa HayallbHas CKOPOCTb, T.€. B CTOPOHY
JIBHKEHUS JIOIIAN.

3apanue Ne 63
PaBHoBecue HapymuTes. Ha masen, omnylieHHbl B BOAYy, IEUCTBYET
HanpaBleHHas: BBepX apxumernosa cwia. [1o Tpersemy 3akoHy HbroToHa
CO CTOpOHBI I1a/blia Ha BOAY OCHCTBYET Takas )k€ MO BEIWYMHE, HO Ha-
HpaBJicHHAs! BHU3 CUJla, KOTOPAs U SABIIAETCS NPUIUHON HAPYIICHNUS PaB-
HOBecHS.

3ananue Ne 64
PaBnoBecue He Hapymurea. Ha nTuily, cuadniyro B KIeTKe JEHCTBY-
0T JIBE€ CUJIBL: CHJIA TSDKECTH U CHJIa peakuuu onopsl. Ha nrtuny B Bo3ay-
X€ TaK e JEHUCTBYIOT JBE CHUJIbL: CUJIAa TSXKECTU U €i paBHas M0 BEIUYH-
HE, HO MPOTHUBOIOJOXKHO HAaNpaBJIEHHAas CWJIAa CO CTOPOHBI BO31yXa
(mombeMHas cuia NTUIBI). B mepBoM M BO BTOPOM Cilydae paBHOAEHCT-
BYIOIIHE CHJI OANHAKOBHI (00€ paBHBI HYJIIO).

12



3aganme Ne 65

Jlano: Pewenue:
V=8 km/c= 8000 m/c; | P=m - V=6600 xr - 8000 m/c =
m=6,6T=6600 kr; KM
=52.8-10""
P=9 KT - M
Omeem: P =528 - 10° c -

3aganue Ne 66
Jlano: Pewenue:
m = 60 Kr; o _ KT -M
V=6xwa=17wl. P=mV=060xr- 1,7 m/c =102 T
pP=? Omeem: P =102 KF.M.

c

3ananue Ne 67
Jano: Pewenue: ‘
m;=6r1=0,006xkr; | (m, +my) V, :‘lel —‘szz ‘ ‘
VO‘ZOM/C; T.K. V] :_lel :n’I2V2 :O;lel :m2V2
Vi =500 m/c; oy 0.006kr-500M
my =5,3 kr y, =1 € =0,6m/c

m, 5,3kr

Vy, =2 Omeem: V5, = 0,6 m/c

3aganue Ne 68
Hano: Pewenue: ‘ ‘
m1‘=60 KT, V2:‘V1:0; (m1+m2)~V1:m1V1 —szz;
V1 :4,4 M/C; lel 711’!2V2:O; m1V1 =m2V2‘
my =610 KT; ' .

2 Vz‘:lel =60K1" 4!;4M/c:44.10_241\4/c

m, 6-107" xr
V2‘=? Omeem: V, = 44- 1072 m/e

3aganue Ne 69

Yrobbl mobpartbes 10 Oepera, Hamo uTO-HUOYIb Opocuth. Toraa mo
3aKOHY COXpaHCHHs UMITyJIbCa TeJI0 OyIeT IBUTaThCs B MIPOTHBOTIOIOXK-
HYIO CTOPOHY.

3aganme Ne 70
Benka momkHa OpocaTh OpexH MO HANPABJICHHUIO IBMXKEHUA. Tora mo
3aKOHY COXPaHEHUS MMITYJIbCA CKOPOCTh OCIKH YMEHBINACTCS M MOXKET
CTaTh PaBHOM HYITIO.

13



3aganme Ne 71

Jlano: Pewenue:
m; = 0,5 xr; (my + my)-V=m V' —mVy
m2:20F:O,02 KT lel‘—szz‘: 0;7”11V1‘:m2V2‘;
v, =800 m/c '
Ve - myV, _ 0,02krx800m/c e
m, 0,5kr
V=2 Omeem: V" =32 m/c
3ananue Ne 72
Jlano: Pewenue:
m; =1 xr; (my+my) V=mV, —mVy;
m, = 0,1 kr; V=V=V,=0;
Vz‘ =500 m/c lel‘—szz‘ :0, lel‘ :}'}’Z2V2‘;
v, .
vy = myV," _ 0,1kr-500m/c —50M/c
m, Ixr
V' =? Omeem: V" =50 m/c.
3ananue Ne 74
Jano: Pewenue:
F=20H; A=FS;5=h;A=F-h=20H -2 M =40 Jx.
h=2wm;
A=? Omeem: A = 40 JIx.
3ananue Ne 76
Jlano: Pewenue:
m=2,51=2500kr; | A= F-S. Ecu rpy3 NOAHMMAIOT paBHOMED-
h=12wm; HO: F = Fr=mg.
S=h; A=mgh = 2500 kr-10 m/c*-12 M =
= 300000 JTx =300 x/]x
A=" Omsem: A = 300 x]Jx.
3apanue Ne 77
Mano: Pewenue:
m=10r=0,01 kr; mV?* 0,01krx(800m/c)’
V =800 w/c; Bg=——= (2 L3200 1x
Ex=? Omeem: Ex = 3,2 x]Ix
3ananue Ne 78
Jano: Pewenue:
V'==61xm/q=17 m/c; mV?  04xr-(17m/c)’
m =400t =04 xr; Ex = > 5 =57.8 ok
EK =7

Omeem: Ex = 57,8 JIx.
14



Jlano:

m = 0,5 xr;
Ep =25 Ix;

h=7

Jano:
V=11=0,001 v’
h=2wm;

p = 1000 kr/m’

Ep:?

Jano:
n=n=7v
P1= P2;

h1 = hz =h

3aganme Ne 79
Peuwenue:
Ep=mgh;

_ E, 25 Ik _
mg  0,5kr-10m/c’

Omeem: h=5wm

3ananue Ne 80
Pewenue:
Ep=mgh, tne
m=p-V=1000 kr/m’ - 0,001 M’ = 1 xr
Ep=1xr-10m/c* 2 m=20 Ix
Omeem: Ep = 20 JIk.

3amanune Ne 81
Pewenue:
Ep=mgh, tne m=p-V;
my > my; T.K. P2 > Pi;
Epy =m\gh, = mygh,

CpaBuuts Ep; u Ep,

Epy = myghy = mygh;
Epy > Ep. T.X. my > my.

Omeem: NOTEeHLMAJIbHAS JHEPIUsl JKEJIe3HOro Opycka Oosblie, Yyem

JIEPEBSIHHOTO.

3aganue Ne 82
Ecmu nmBa Tena MMEIOT pa3HYH Maccy, TO UX KHHETHYCCKUE SHEPTHH
m,V, _ m,V,
2

MOTYT OBITh PaBHBI €CJIN BBIIIOJIHACTCS YCJIOBHUE!:

AHAJIOTUYHO IS T€JI, HUMECIOIIUX PasHYI CKOPOCTb.

/ano:

3aganue Ne 83

Peuienue:

E=0,8x/] x=800 Ix; | E = Ep + Fx;

Ep =250 Ix;
EK =7?
Jano:

Ex=E—Ep= 800 JIx — 250 [Tk = 550 JIx
| Omeem: Ex = 550 JTx

3aganue Ne 84
Pewenue:

E =1,2 x]Ix = 1200 JIx; |E = Ep + Ex;

Ex = 900 [Tk

Ep=E — Ex = 1200 Jix — 900 [Tk = 300 [

Ep:?

|Omeem: Ep =300 JTx.
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3aganme Ne 85

Jlano: Pewenue:
m=200r=0,2 kr; mV?2
h=4w; E=FEp+ Ey; Ep=mgh; Ex = ;
V=10mkc Ep=0,2 kr-10 M/c-4 M = 8 JIx;
2
o 0,2xr (210M/C) 10 I
E=10Ix + 8 II)x =18 k.
E=? Omeem: E =18 JIx.
3aganmne Ne 86
Iano: Pewenue:
m=1,8 xr; E=Ep + Ex; Ep = mgh;
h=3wm; my?
V=170 m/c Ex= ; Ep=1,8 kr-10 M/c-3 M = 54 JIx
2
Ee= 1,8KF><(270M/C) —4410 T
E=4410 Ix + 54 Tx = 4464 IIx = 4,464 xJ[x
E=? Omeem: E = 4464 JIx
3aganme Ne 88
Iano: Pewenue:
V=10 m/c; E\=Ey; E\ = Epy + Ex; E, = Epy; Epy = mghy;
hi=1wm; mV;?
Ex = L Ep= mghy;
V2
mgh, + T = mghy;
2 2
h2=h1+£:1M+M= IM+5M=6M
2g 2-10m/c
hy, =2 Omeem: hy, =6 M.
3ananue Ne 89
Jano: Pewenue:
V=6wm/c 2 2
E\ = Ey; E\ = mgh; E; = ﬂ;mgh = m;/ ;
h:V_z_ (6m/c)’ _
2g  2-10m/c®>
h= Omeem: h=18m
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3aganme Ne 90

Jlano: >
V=40 m/c; Pewenue: E\=E,; E, = T s Ey = mgh;

2 2 2 2
mV = mgh; V—=gh;h= V_: (40M/c)2 _
2 2 2g 2-10m/c
h="? Omeem: h =80 m.

I'naea 3. Konebanus u éonnot
3amanme Ne 91

Jano: Pewenue:
v=440 T 1 1
=15¢ T=—;T= =0,0023 ¢ =2,3 Mmc;
’ \% 440T
n=t-v=15c-440 I'u= 660.
T=2n="? | Omeem: T =23 mc; n = 660.
3aganme Ne 92
Jlano: Pewenue:
n=180; t 72¢ n 180
_ T=—;T=——=04c;,v=—=—-=25Tn
t=T72¢ n 180 t T2c
T=2v="? Omeem: T=0,4c;,v=25Tm.
3ananue Ne 93
| |
a)A=4cm;0) T=4c;B)v=—;v=—=0,25Tm.
T 4c
3amanme Ne 94
1 1
a)A=10cm;0) T=8¢;B) T=8¢c;v=—;v=— =0,125Tm.
T 8¢
3ananue Ne 95
Jano: Pewenue:
A=5cm;n=4 n=1;8=44;S=4-A-n=4-5 cm-4 =80 cm.
S§=19 | Omeem: S =80 cm.
3apanue Ne 96
Iano: Pewenue:
A=4cwm; 3a onuH nepuo] KojeOaHuil COBEPIIASTCSl OJJHO TIOJIHOE
t=3T konebanue. [TpoiineHHslit myTh pu aToM: Sy = 44.

Ecmut=3T,S=443=124;5=12-4cm=48 cm
Omeem: S =48 cm

17



3aganmne Ne 97
Jlano: Peuwenue:

my*

>

=5.102; | [To 3aKOHY coXpaHeHHs SHEPruu mgh =

2gh = V4V =\2gh = \[2-10m/c*-5-10% m =1 w/c

V=2 Omeem: V=1wm/c
3aganue Ne 98
Jlano: Pewenue:
V'=0,6 m/c; my?
ITo 3aKkoHy cOXpaHeHuUs: SHepTruu mgh = 5
2 2
:V_ _ (0,6M/C)2 — O,OlSM = 1,8 CcM
2g 2-10Mm/c
h=17 Omeem: h=1,8 cm
3aganue Ne 99
Jano: Pewenue:
I=1wm; t=n-T,rae T — nepuox KoneGanuit

n=10.
T= 2n-— 2314J I
10Mm/c?

=—=05Tn;t=2c-10=20c.
2¢

:1
T
T=2v="? Omeem:t=20c

3aganme Ne 100
Jlano: Pewenue:

I=98wm;
f=1 mun = |5 21 |—=2-3,14: F ~20¢ ; n—i n,@ =3
_60C 98M/C 20c

T=7n=7? |Omeem: T~20¢c;n=3

3aganne Ne 101

Jano: Pewenue:
m=100r=0,1 kr;
k=40 u/™M T=2n =2-3,14. =0,314c¢
t=20c¢ Om/m

t 20c

n= =

T 0314c

T=?n=7 Omeem: T=0,314 c; n=64.

18



3aganme Ne 102

Jlano: Pewenue:
;{"Zlodgjf; yo Lo fm 1 floHA

o 27 \k 2314 \ Olxr
n=20

=122 _ppsc
v 1,6I'n
v=2t=1? Omeem:v=1,6T1;t=12,5¢
3aganne Ne 103

Iano: Pewenue:
m=50r= Haiinem yacToTy COOCTBEHHBIX KOJICOAHHUH MPYKUHBI
= 0,05 kr; 1 [k 1 201/m

= : v — [—=—— =32T1
ﬁ _2(1) SQM’ 27 \m ~ 2-3.14 0,05k

B~ .

YacroTra BEIHYKAAIOLIEH CHITHI Vg = | c'=1 T'o.

Pesonanc —? |Omeem: pe3oHaHCa HET.

Jlano:
m=501=0,05 kr;
k=20 u/™m;
Tg=0,31c¢c

Pesonanc - ?

3aganmne Ne 104
Pewenue:
OnpenenuM Tepuo]; COOCTBEHHBIX KoieOa-
HUH NPY>KUHBI

Tzzn\/E —2.3.14 |20 _0314¢
k 20u/M

Tak Kak TEpPHOJ BBIHYXKIAIOMICH CIUIBI
Tg = 0,31c mpakTHYecKH COBMALaeT C Iie-
pHOIOM COOCTBEHHBIX KOJEOaHWHA NpPYKH-
HBI, TO OyeT HaOMOAAaTHCS Pe30HAHC.

3amanme Ne 106

ITockombKy BOJIHA MOMEpeYHas, TO IBIDKEHHE HaCTHIBI OyIer mo

BEPTUKAJIH.

Ho Hano pemuts Bompoc: BBepx OyJIeT ABUTAThCS YAaCTUIIA WIIH BHU3!
a) Tak kak BONHA pacmpocTpaHs-

€TCd BIIpaBO, TO, CACJIaB

COOTBETCT- m -

BYIOILMI PUCYHOK, MBI yOEIMMCSI, 9TO V
4acTHUa OyJeT JIBUTaThCA BHU3. m haay
6) Bonna pacnpoctpansieTcs Biie-

BO. YacTnna Oyzmer JBUraThCs BHH3. NP

19



3aganme Ne 107
Peuwenue:

V= %, caenoBarenbHo A = V-T=4 M/c-2c=8 M.

Omeem: L =8 M.

3aganue Ne 108
ano: Pewenue:
v=05T y= jv=6m-05Tu=3we
A=6M T
V=2 Omeem: V=3 m/c
3aganue Ne 109
Jano: Pewenue:
t=10c; A t, 2c
_ _ . S=VtV==",mmeT=-L="2=05¢c;
7\.—IOCM—O,1 M, T n, 4
Hh=2c; 01
n =4 v=-M_02mc;S=02mc-10c=2wm
0,5¢
S=7? Omeem: S =2 m.
3aganme Ne 110
Iano: Pewenue:
V=15 wm/c; t 10c
t=10c: k:V-T,rz[eHepHo;[T:—:TIZ,SC
’ n
- A=Swlc-2.5c=125m
o Omeem: A =12,5M
3aganue Ne'111
MHano: Pewenue:
At=0,7c; At — TOPOMEXYTOK BpEMEHU MEXKIy OTIIPABKOW U
V =1400.Mm/c; " |‘mpremMom 3BYKOBOTO CHTHaTA Af = 2f, tje.t — Bpems
JIBYDKCHUSI 3BYKOBOM BOJIHBI JIO KOCSIKA PBIOBL S = V- ¢;
[= ﬁj g- VAt _ 1400m/c-0,7¢ _ 490 .
2 2 2
S=7? Omeem: S =490 m.
3aganme Ne 112
ano: Pewenue:

At=0,9¢; V'=1400m/c

h=V-t,rnet= %= 1400M/C-%: 630M.

h=?
20
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3aganme Ne 113
Her, 3Byk B3pbiBa Ha JIlyHe HEe MOXeT OBITH CIIBIIIEH Ha 3eMile, TaK
KaK 3ByK — 3TO MEXaHHMYECKas BOJIHA, 3 MEXaHUYECKHE BOJIHBI MOTY pac-
MPOCTPAHSITHCA TOJNBKO B YIPYroH cpefe, Torja Kak Mexnay 3emiei u
JlyHoii 6€3BO3IyIITHOE IPOCTPAHCTBO.

3aganne Ne 114
Yro6bl KOCMOHABTHI MOTJIHM CIBIIATH JAPYT APYyra, MEXIy HUMH J10J-
JKeH OBbITh HATSHYTHIN LIHYP WK CTEP)KEHb, YTOOBI 110 HEMY MOTJIH pac-
MPOCTPAHSTHCS 3BYKOBBIE BOJIHBI.

I'nasa 4. Buympennan snepzus

3amanmne Ne 115
Boma Bo BTOpoM cTakaHe oOnamaeT OOJbIIeH BHYTpPEHHEH dHEpruei,
T.K. €€ Macca Takas e, a TeMIIepaTypa BbILIE.

3aganne Ne 116
Korza nocrie sxapa y 4esoBeKa BOCCTAaHABIMBAECTCS HOPMAIIbHASI TEM-
neparypa, ero BHyTPEHHsISl SHEPTUsl YMEHbBILIACTCSI.

3apnanne Ne 117
[Tpu ckonbXeHNH 1Mo KaHaTy coBepiaercst padora. CoBepllueHue pa-
0OTBI — 3TO OAMH M3 CIIOCOOOB YBEJIMUYEHUS] BHYTPEHHEH sHepruu. BHyT-
PEHHSISI SHEPTUsl M KaHaTa, U PYK YBEJINYHUBACTCS, IIPU 3TOM MOBBILIAETCS
TeMIIepaTypa.

3amanmne Ne 118
IIpu ob6paboTke nmeTamu HAMWIBHUKOM coBepmaercs pabdora. ITo
NPUBOINUT K YBEIMYCHHIO BHYTPEHHEW dHEpruu. [Ipn 3ToM moBkImaeTcs
TeMIeparypa.

3aganue Ne 119
[Tpu cxOmBKeHUH MO JIBAY COBEpINACTCS PadoTa CHIIOW TPeHHS TO-
7036€B 0 Jen. [Ipu 3ToM moBwIIaeTCsl BHYTpEeHH:S dHeprus. Jlen Taer, u
MOJT MOJIO3bsIMH 00pasyercss Boza. [103ToMy MpH CKOJIBKEHHH TI0 JIbIY
TPEHUE KUKOE, U CHJIa TPEHUS TOpa3i0 MEHbIIIE.

3aganme Ne 120
Korma mereopur nponeraer depe3 armocdepy, coBeprraercs padbora
cwioit Tpenus. [Ipu coBepiieHHH paOOTHl BHYTPEHHSISI YJHEPTUS METEO-
pHUTa YBEIHYHBACTCS, TEMIIEPATypa TOBHIMIACTCSA, U METCOPUT PACKaIs-
ercs.
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3aganme Ne 122
Pyka denmoBeka m TelnoO YeIOBEKa MPU OOBIYHBIX YCIOBUSX HMEIOT
0OJBIIYI0 TEMIEPaTypy, YeM OKpPYKaIOIIMKA BO3AYX M Boja. Ho Termo-
MPOBOTHOCTH BOJBI OOJIBIIE, YeM TEIUIONPOBOJHOCTh BO3AYXa, H TEIIO-
OOMEH MEXIy TeJIOM U BOJOI MPOUCXOIHUT OBICTpEE, YeM C BO3IYXOM.
Teno otaaer Gosbliiee KOJIMYECTBO TEIUIOTHI 33 SAWHHILY BPEMEHHU B BO-
JIe, 9€M Ha BO3/yXe. JTO U BbI3BIBACT OILYIICHHE XOJIO/IA.

3ananme Ne 123
I'myGoxwmii pBIXJIBII CHET JTydIlle 3aIlMIIaeT 03UMBbIE OT BEIMEP3aHUS,
MOTOMY, YTO PBIXJIBIH CHEI MMEET MEHBINYI0 TEIUIONPOBOAHOCTh, YEM
TUTOTHBIM 3a CYeT BO3/lyXa, KOTOPBII €CTh MEX/ly CHe)KHUHKAMHU.

3aganmne Ne 124

MexoBoe MajibTO M IIalKa YMEHBIIAIOT TEIUIOOOMEH MEXIy TEJIOM
YeJIOBeKa M BO3JYXOM. DTO HEOOXOJMMO ISl TOTO, YTOOBI YEJIOBEKy Ha
MOpo3e He ObUIO XO0JOAHO. TermIoo0MeH yMEHbLIAeTCs 32 CUET HHU3KOH
TEIJIONPOBOJHOCTH Me€Xa WM3-3a TOTO, YTO MEXJIY BOPCHHKaMH MeXa
MHOTO BO3/1yXa. ¥ BO3/lyXa O4eHb HU3Kasl TEIUIONPOBOIHOCTb.

B xapy yMeHbIICHHE TEIII000MEHa MEXIy TEJIOM M BO3ILYyXOM HeoO-
XOIUMO, YTOOBI TENO HE MEePEerpeBaNoch. ITO UMEET CMBICT NPH TeMIIe-
parype BeImIe Temreparypsl Tena. Hampumvep 37°C u BoImme.

3ananne Ne 125
Her, Tasane MopoxeHoro HE yckopurcsa. Eciam ykyTaTh ero nryooi,
YMEHBIIUTCS TEIUIOOOMEH MEXIYy MODPOXKEHHBIM M BO3LYXOM 3a CHeT
HHU3KOH TEIUIONPOBOAHOCTH Mexa. MopokeHHOe OyneT MmojydaTh MEHb-
mee KOJIMYCCTBA TCIJIOThI B €AUHUIY BPEMCHU — TasdHUEC 3aMEIJIMTCA.

3aganue Ne 126
Temiee Tpu pyOamiky, Tak Kak MEXKTYy HUMH BO3IYIIHBIC CIIOU, KOTO-
pBIC JIyYIlie COXPAHSIOT TEIUIO,. YeM TKaHb, 3a CYET HHU3KOW TEILUIOIpO-
BOJIHOCTH BO3JIyXa,

3aganme Ne 127
PackasnieHHbIE I'a3bl IUIAMEHU CBEYU B OE3BETPEHHYIO MOTOJY MO HH-
MAarOTCsl BBEPX, TaK KaK IUIOTHOCTh HATPETBHIX I'a30B MEHBIIE TIOTHOCTH
XOJIOIHOTO BO3/yXa, KOTOPBIH, OMYCKAsCh BHU3, BHITECHSIOT JIETKUE ra-
3bI BBepX. [103TOMY IJ1aMsi CBEUM YCTaHABIMBAETCSI BEPTHKAIBHO.

3aganme Ne 128
[ToaBan HUKE BCeX 3Taxkeil B JoMe, OH HE 000rpeBaeTcsi OTAENBHO.
Temnyo B mojBai NPOXOAUT OT BEPXHUX dTaxkel. JleToMm oM mporpeBaer-
Csl OT KpBIIIY, KyJa MafgaroT COIHEUYHbIe Ty4H. [3-3a HU3KOH Termionpo-
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BOJHOCTH BO3/yXa JO IOJBaja JAOXOAUT Majloe KOIUYECTBO TEIUIOTHI.
ITosTOMY OH camblif XOJI0JHBIH.

3aganue Ne 129
Jletom B Oenoit ofexae MeHee xKapKo, 4eM B TeMHoW. benas onexna
OTpa’kaeT COJMHEYHBIC IYYH W Majo X IOTjomaeT. TeMHas ofekaa mo-
TJIOIIAET COJIHEYHBIC JY4H, KOTOpBIE HarpeBaroT Teno demoBeka. Col-
HEYHBIC JIy9d TepelaloT TeTy OONBIIOe KOJMYECTBO TEIUIOTHL. DTO TETl-
Joniepenada u3IydeHHEM.

3aganne Ne 130
BcrniaxanHoe 1oJjie cuiibHEe HarpeBaeTcsi COJHEYHBIMH JIydaMu, 4eM
3€JICHBIH JIYT, TaK KaK OHO TEMHOE M B OOJIBIICH CTEIICHH MOJIydaeT COJI-
HEYHOTO TEIIa MOCPEACTBOM U3JTYUICHHUS.

3aganme Ne 131

Jlano: Pewenue:

U]:0,03 MI[)K: AU:Uz—Ul;

= 30000 [x; AU=38000 JIx—30000 Tx =8000/x = 8 k[
U, =38 xJlx = 0 =AU =8 kJIx.

= 38000 JIx

AU=? |

Omeem: AU = 8 xJIxx. TemnepaTypa ra3a NoBbICHIACh.

3aganne Ne 132

Jano: Pewenue:

AU:—loKI[X(: AU:UQ—U];U]:Uz—AU;

=-10000 xIx; U, =50000 dx — (-10000 Ix) =

U,= 0,05 M/Ix = = 50000 Ix + 10000 Tx= 60000 HDx= 60 xJ{x
= 50000 Jx. 0 =AU=-10000 [k =-10 xJIx.

0=2U,=? |

Omeem: BHyTPEHHSSI YHEPTUs rasa ypennumiacs Ha 60 kJIx, ra3 mo=
Tepsul B/pe3yuibTare temooomena 10 k/Dx, Temneparypa raza npu 310M
HOHU3UIIACK.

3aganme Ne 134

Jlano: Pewenue:

0=15 xJIxx=15000 Ix; | A= Arasa;

Arasa =40 xJbx= A=-40000 Ix; AU=4+Q
= 40000 Ix. AU =-40000 [Ix + 15000 Tx;
AU=? | AU =-25000 Jisx = —25 1]l

Omeem: AU = 25 k]I, ra3 oxjaaauics.
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3aganme Ne 135
Jlano: Pewenue:

QZSOOKI[)K, AU:F+Q;A:AU—Q;AFA3A:—A;
AU =200 kJIx; |Arazpa=0 — AU; Araza=500 Ik — 200 kIx=300 kJ[x.
Omeem: AI"A3A =300 KI[)K

3aganue Ne 136
Jlano: Pewenue:
AU=0,2 M[Tx =200000 Ixx; [AU=A4+ Q; A=—Araza;
AFA3A =100 KI[)K = 100000 I[)K AU= _AFA3A + Q, Q =AU+ AFA3A;
0 =200000 [Tx + 100000 Tx

Arpza="?

0 =300 xJx
0="7 |Omeem: 0 =300 x/Ix.
3ananme Ne 137
Jano: Pewenue:

x  |Q=cmAL

Ar°=1°C; ¢; =4200 ——; IS
kr’C 0, = 4200 22 kr-1°C; Q) = 8400 [Ix;

my =2 kr; ¢y = 2100 Hj“ : K;[)f
krC 0,=2100 2 kr-1°C; O, = 4200 Tx

my =2 KT kr’C

0,=?0,=? Omeem: Q) = 8400 dx; O, =4200 dx.
3aganue Ne 138

Jano: Pewenue:

ArPC=1°—1,°=-2°C, |Q=cm(t,°-1°); Q=cmAr°

c1 =4200 I[iK ; 0,=4200 I[jK -1 kr-(-2°C); Q1= — 8400 JIx

kr C KT
=1
g g 0> =2100 2| r-(-2°C); 0,= — 4200 Jlx
6=2100"2; e
kr' C

e 1 Omeem: ipy OXJIAKICHAHN BOMbI BBIICTHIOCH

Q? ) Q'2 5 8400 [k, a mpu oxnaxaernn jabaa 4200 k.
3aganue Ne 139

/ano: Pewenue:

At =50°C, Q=cm(t,° —1,°); Q=cm-At°

= 50r = 0,05 «r;
me o i 510920 2 0,05kr - 50°C; 0=23001 = 2,3 K]
c=920 ; krC
kr'C Omeem: Q = 2,3 xJIx.
0="?
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3aganmne Ne 140

Jlano: Pewenue:
m=500r=0,5 kr; 0 =cm(t,°,°) = c-m-AL°
At =20°C;

Tx 0=5002 05 xr - 20°C;
¢ =500 kr C

kr'C 0 =5000 Ix = 5 xJIx.
0="? Omeem: Q =5 x]JIxk.

3aganne Ne 141

Jano: Pewenue:

m=200r=0,2 kr;
t°=0°C;

O=cm(° - 1°);

0= 2100H—°"; - 0,2kr-(=10°C — 0°C);

1,° =-10°C; KT
¢=21002¥% . 0 = - 4200 Jix = - 4.2 k]lx

kr’'C
0="? Omsem: Q = — 4,2 k]JIx.

3ananue Ne 142

Jano: Pewenue:
m=100r=0,1 kr; 0= c:m(t,°-1,°)
t°=90°C; B Jx . o
tzozzooc; Q_4200ﬁ O,lKF'(ZO C-90 C) 5
¢ = 4200 2% 0 = 29400 Jix = — 29,4 kJTx.

kr'C
0=? Omeem: Q = — 29,4 xJIx.

3aganne Ne 143
Temo U3 cTanu OTAACT HPU OXJIAXKICHHH OOJIbIIEE KOJMYECTBO TEIl-
JIOTHI, YeM Teno u3 cBUHHA. [Ipu 0anMHaKoBOW Macce M OJMHAKOBOM H3-
MEHCHHH TEMIIEPATyPBL TEIIO: U3, CTAJI OTAACT OOJbIe TEIIa, YeM TeJI0
W3 CBHHIA.

Saganue Ne 144
[Tpu nmepenave 0OJMHAKOBOIO KOJUYECTBA TEIIOTHI A0 OOJbIICH TeM-
neparypbl HarpeeTcsi Teno U3 MeAu. TerIoeMKOCTh MU MEHbIIE, YeM
TETIOEMKOCTb AMIOMUHUS. [103TOMY 7151 T€JT OIMHAKOBON MAaCChI OJHO U
TO K€ KOJMYECTBO TEIIOTHI HArPEeT TeNO0 W3 MeAu A0 Ooliee BHICOKOU
TEMIIEPATYPBbL, YEM TEIIO U3 AJTFOMUHHUS.

3aganue Ne 145
Ha pucynke 102 neBas jqyHKa 00pa3oBaiach Moj| CBUHIIOBBIM ITUJINH-
ApoM, IIpaBas IMOJ MCEIHBIM. Bl)IHyTI)Ie N3 KHUIIATKAa OUJIWHAPBI UMCIOT
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OJMHAKOBYIO TeMIIepaTypy — TeMreparypy KuneHus Boasl. Ha npay oba
MWINH/IPA OXJIAKIAI0TCA 10 OANHAKOBOH Temmepatypsl — 0°C (Temmepa-
Typsl mIaBneHus Jpaa). [lpu 3ToM Gosbliiee KOJTMUECTBO TEIUIOTHI BhIJE-
JseTcs MPU OXJIAXICHUM LIINHAPA ¢ OOJIbIIeH TeINIOeMKOCThI0.Y Mes-
HOTO IWIMHJApAa TEIUIOEMKOCTh OoOJblle, 4YeM Yy CBHHIIOBOTO
CrenoBarenbHO MEIHBIH HUWIMHIAP TEepeaacT Jbay OoJbliee KOINYeCTBO
TEIJIOTHI, KOTOpOe ToineT Ha ruiaBieHue.Clie10BaTeIbHO 04 MEIHBIM
HJIMHIPOM pacTaeT OOJbLIE JIbJA.

3ananne Nel46
Ha pucynke 103 meBas myHKa oOpa3oBaiiach IO ATFOMAHUECBBIM U~
JHMHIPOM, a IIpaBas — MOJ| CTaJbHBIM. Tak Kak TeIUIOEMKOCTb aTIOMHHU
OoJbIle TEINIOEMKOCTH CTalIM , TO NPH OANHAKOBOM M3MEHCHUH TeMIIe-
paTtypsl OWIMHAPOB (TeMmmeparypa MumHApoB MeHsercs ot 100°C mo
TEeMIepaTyphl IUIaBJICHU MapaduHa) BRIICIICTCS OOJbIIee KOJMUYECTBO
TEIUJIOTHl Y QJIIOMHHUEBOTO HuimHiapa. Clie0BaTeNbHO 10/ AIIOMHHHNE-

BBIM IIWJIMHJIPOM pacTaeT Oosbliie napaduHa.

3aganme Ne 147

Jlano: Pewenue:

Z; 1:?;);°C; 0 =cm-At; At° = c~Qm ;

szlojich; Ao Q, _ 10/ ~0,1°C;
c=140- "o - ¢-m 140£—0)KC-1H ,
CpaBHuTb At\° 1 Aty° A < At;°

Omeem: | Kr CBHHIIA HArpeercs CHIbHEE, KOTJIa €ro TeMIIEpaTypy
moBeIcaT Ha 10°C.

3aganume Ne 148

Jano: Pewenue:
m=1r=0,001 kr; Q
o _ cop = c-m-At; At° = ;
At° =5°C; o c-m
0> =5 JIx;
B I[)K Atzo — QZ — Hiﬂm — 35,70C
c=140- - €M 14025 0,001kr
KT
CpaBHuTh At,° 1 Aty° AL® > At,°

Omeem: 1 T CBUHIIA HATPEETCs CHIBHEE, €CITU €My COOOIIUTH KOJIH-
4eCcTBO TEIIOTHI 5 JIK.
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Jlano:
t,°=20°C;

$,° =100°C;

o =920 2%
kr'C

M

° >

kr'C
m; =800r=0,8 kr;

mp = 5 k.

¢, =4200

3aganme Ne 150
Pewenue:
0O = Q01 + 0 Q) — KOIMYECTBO TEILIOTHI,
MOJIyYCHHOE KacTproielt Q=cim;-(6°—4°) =

=920 0.8 wr(100°C=20°C) =

°

KI'
= 58880 Ik = 58,88 kJIx.
Q2 — KOJIMYECTBO TEIUIOTHI, ITOJTYYYEHHOE BO-
,IIOﬁ. Q2 = c2m2~(t2°—t1°) =

= 42002 .5 kr(100°C—20°C) =

o

KI'
=1680000 JIx = 1680 xJIx.
O = 58,88 xk/Ix + 1680 x/Ix = 1738,88 xJIx.

0=?
Jano:
m; =200r =0,2 kr;
t,°=100°C;
m, =400 =04 xr;
1,° =22°C;
1°=25°C;
Cc1 = ?

Omeem: Q = 11738,88 k[ x.

3aganme Ne 152
Pewenue:

Onon = |Q oTx

HoIydeHHOe BomoH. Qo — KOIHMIECTBO TEIUIOTHI,
OTJaHHOE METAITMYECKUM LIUIHHPOM.

Onon = CGmy(°-1,°), THe ¢, — ynenpHas Tero-
€MKOCTh BOJIBI;

¢, = 4200 2

o

KT
Typa TEIUIOBOTO PABHOBECHS BOJIBI U IIAJIHHIPA.
Onon=4200 Jox - 0,4 kr-(25°C-22°C)=5040 JIx.
kr’C

Qorn = cimy(:°—1°), i€ ¢; — yAeilbHas TelI0eM-
KOCTh METaJlia; 71, — Macca BOJIbL; 13° — TeMIepa-
Typa TeIJIoBOro paBHOBecusi; 1° — Temmeparypa
HArpeToro LUIHHIpPA.

, TIC Qno)‘[ — KOJIMYCCTBO TCIIJIOTHI,

, My — Macca BOAbI, t3o — TeMIICpa-

01:| QOW |:| Oron |:
|m1(t3o_t1°)| |m1(t30_t10)|
| sodofk | i
|0,2k0(25°C-100°C)| kr'C
Omeem: ¢, =336 22
kr'C
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I'naea 5. Usmenenue
azpezamuvlx COCMOAHUI euyecmea

3aganne Ne 153
B 1imHKOBOM COCYJIe HENb3s PaCIUIaBUTh ATFOMUHUM, TaK KaK TeMIIe-
paTtypa IUIaBICHHS AJIOMHHHUS BBIIIC TEMIIEPATYPhl IUIABICHUS IMHKA.
3HAYNT MPY HArPEBaHUM CHAYaAIa PACIUTABUTCS COCY U3 IIUHKA.

3aganne Ne 154
B MeaHOM cocyie MOXHO PACIIABUTH 30JI0TO, TAK KaK TeMIlepaTypa
TUIABJICHHS 30J10Ta HIDKE TEMIICPATyPhl IIABJICHUS ME/IH.

3ananme Ne 155
Jlex He OynmeT TasATh, Tak Kak Temmneparypa 0°C — 3To Temmeparypa
U TasHUA JbJla, M 3aMep3aHus Boxsl. Ho Tasgnue npna Oyner mpopod-
KAThCS, €CJIN €CTh UCTOYHMK TeIUIa. A B IIOMEIIEHHH TaKOr0 UCTOYHHU-
Ka HeT.

3aganme Ne 156
Jlen Oyner TasTh, €ciu TeMIEpaTypa OKPY)KAIOIIETO0 BO3IyXa BBIIIC
TEMIIepaTypbl BOJbI U JbAa. [Ipu 9TOM B cucTeMy «Bojaa — Jieay» OyJer
MOCTYMAaTh TEIUIOTA.
Ecnmu Temnepatypa okpysxkatomieit cpensl Huxe 0°C, To Boma Oyxaer
3aMep3aTh.

3ananue Ne 157

a) I 3 t,"C ﬁ) F 3 t"‘c
T T
20° + »
¢ i LM
10°7 -10°} '
0 tt {,MHH

0 —¢, — B Teuenue storo Bpemenu (0 — ¢ — Ha 9TOM WHTEpBaJe JeJ
Boga oxnaxpaercs or 20°C mo oxmaaxgaercs oT 0°C go —10°C.
0°C.

t; — t, — B TCUYCHHUE 3TOI0 BpEeMe-

HU BOJIa TpEBpaIacTCsi B Jei —
MPOLECC KPUCTAILIH3ALINH.
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B
4 t°C

30° T+

0°t

10° 4|-

J—

t:

-

LMHH

0 — ¢, — TassHMeE JIbIA.

t| — t, — HarpeBaHHUE BOJBI.

t,"C
{i
o /o o t,MuH
-10°
-15°

0 — ¢, — HarpeBaHue JbJa
ot —15°C no 0°C.
t; — t, — TassHUE JIbJIA.

B , t,°C
100° :
90°
80"t
70"t
60°1
50° 1
4a0° 1
30"t
0°1
10°t

»

0

LR

0 — t,—HarpeBaHue BOJbBI
ot 0°C 1o 100°C.

r)
50°

|

1004
-15° ¢

0 —t; — oXJa)KI€HHE BOJBI.
t| — t, — KpUCTaJUTU3alus.
1) — 13 — OXJIAXXAECHUE JILIA.

3aganmne Ne 158

6)
fuc
51

0
-5° *

0 — ¢, — kpucTayuM3anys JbJaa
1 — t, — OXJIAXKAECHUE JIbJa
ot 0°C o —-5°C.

K t°C

0 — ¢, — HarpeBaHue TbAA
ot —10°C mo 0°C
ty — t, — TassHUE JIbJ1a
t) — t; — HarpeBaHue BoJbI OT 0°C
1o 80°C.
29



3aganme Ne 159
0)

t,°C

o“ t, t

' 3 —200-1
+ > =21 0-\‘—|\‘
u T 04

0 — #; — HarpeBaHue cepebpa 10 0 — #; — OXJAKICHUE >XKUIAKOTO
t° naBnenus; tog = 962°C azora oT —200°C mo —210°C.
t; — t, — IUTABJIICHUE cepe6pa 11 — 1, — KpUCTAJNIM3allus a30Ta.
t, — t3 — HaArpeBaHME pacIulaB- [, — {3 — 3aMEp3aHHUe a30Ta OT
JICHHOTO cepeodpa. —210°C no —220°C.

3aganmne Ne 160

»

0 — #; — oXJIaKAeHNE CIIUPTa JI0 TEMIEPaTyphl IiaBieHus #y = —114°C.
t) — t, — KpucTayu3ams cnupra npu ° = —114°C.
t, — t; — oxnaxaenue 1o —130°C.

3amanme Ne 161

Hano: Pewenue:

=100 =0,1 Kkr;
o1 72N 0=Am =087 10° 25 0, 1kr =

. 8,7-10° = 8,7 IIKF

= — =87 x= 8,7 kIx.
A=087-10" > )
0="7 Omeem: Q = 8,7 xJIxk.

3ananne Ne 162
Hano: Pewenue:
m =20 xr; 5I[—)K s
IS O=xm=02510" . -20kr =5-10" JIx =
A=02510"" ;
=500 x/]x.

0="? Omeem: QO = 500 x/Ix.
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3aganne Ne 163

Jlano: Pewenue:
K [Ipu 3aMep3aHUU CIIUPTA TEIUIO BHIIEICTCS
A=1110" (1 ; Tk
QO=-Am=-1,1.10° == 3 xr=
m =3 Kr; KT
=-3,3.10° I = =330 x/x
0=7 Omeem: Q = -330 x/]x.
3aganue Ne 164
Jano: Pewenue:
5 II_X( IIpu oTBEpAEBaHUU PTYTHU TEILIO BBLACIIAETCS
A=0,12-10" 1 ; TS X
2 O=-Am=-0,12-10" (. -2kr =-24-10" JIx.
0="? | Omeem: Q = 24 x]JIx.
3aganue Ne 165
a) /lano: Pewenue:
m =2 xT; Uro0b1 u3 Bogsl ¢°=20°C obpazoBaics Jiel mpu
tH° =20°C; 1° = 0°C, HE00X0OIUMO OXJAXKIECHHE BOIBI U 3a-
1° =0°C; Mep3aHue BoIbl. [Ipr oXimaXkieHuu BOJHBI OT #° =
_ Tx 20°C po t,° = 0°C BeImeNsIeTCA KOJUYECTBO TEI-
c=4200——; AR
KFJIC;K notel Oy; O1 = cm-(6° — 1°);
A=3410° . | Q1= IbKC -20°C) =
=-168000/Tx = —168 xJIx.
HpI/l 3aMEp3aHu BOJbI BbIACIACTCA KOJINYCCTBO
TermnoThl Q.
Jbx
0,= - km==3410° =~ 2kr=
=—6800001x = =680 K Jx.
0=0,+0;=-168 xllx — 680 kIx =
= —848 k/Ix.
0="? Omeem: O = —848 xJIx.
0) Hano: Pewenue:
m=2xkr; t,°=0°C O =cm(,°—1°)
& "10; 0=2100 2% 2 kr(~10°C - 0°C) =
¢=2100-"2 kr®
kr'C =42000/1x = -42 xJx.
0=? Omeem: Q = — 42 xJIx.
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B) /lano:

m =2 Kr

1,°=0°C

1,° = 40°C

¢ = 4200 2K
kr ' C
RPACS

h=3410° ",

0=2

r) [lano:

m=2 Kr

1,° = 50°C

1,° = 0°C

1,° =—-15°C

¢, = 4200 2
kr’'C

¢ = 21002
KI
RPACS

h=3410° ",

0="2

Pewenue:
0 =0, + 0, tae Q) — KOJIUYECTBO TEILJIOTHI,
KOTOPOE MOTJIONIAETCS MPH TasHHUH JIbJIa
0, =h-m=3,4-10° Jix/xr - 2 kr =
=6,8- 10° Ix = 680 kJIx.
(0, — KOJHYECTBO TEILIOTHI, KOTOPOE HEOO-
X0IUMO Juis HarpeBaHusi Bogel ot 0°C 1o
40°C: O, = cm-(1,° — 1,°)

Jbx
0,=4200 -2 xr(40°C - 0°C) =

kr'C
=336000 JIx = 336 x/]x
0=0+0, =680 xIx + 336 k/[x =
=1016 x/Ix
Omeem: Q = 1016 xJIx.

Pewenue:
0=0+ 0, + 03 O — KOIUIECTBO TEILIO-
ThI, KOTOPOE BBIACISIETCS NPU OXJIAKICHUH
BoabI oT 50°C mo TemmepaTyphl 3aMep3aHus
BoabI £,° = 0°C.
O1=cm(° — 1,°)
01 = 4200 2% 3 ir(0°C-50°C) =
kr'C
=-420000 JTx = —420 xJIx
(0, — KOIMYECTBO TEIUIOTHI, KOTOPOE BBIJE-
JISETCS TIPU 3aMEP3aHUH BOJIBL.
0, =—h-m==34 10° Jx/kr-2 kr =
=—680000/1x = - 680 xIx
(03 — KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIJIC-
JsUI0ch Npu oxJaxkaeHuu Jpaa or 0°C mo
—15°C. Q3 =Cym - (t3o - fzo)
0, =2100 2 2ir(-15°C — 0°C) =
KT
=—-63000/1x = —63 x/[x
0=01+tht0s=
= —420 x]JIx —680 x>k — 63 xJ/[x =
=—1163 x/]x.
Omeem: Q =—-1163 x/Ix.




a)
Jlano:
m=>5Kr
t =-15°C
L, =0°C
¢ =2100-2%
kr’'C

A =3,4-10° i/kr

0="
0)
Mano:
m=>5Kr
t,=0°C
K
A=3410" .
t,=-5°C
c=2100-2%
kr'C
0=?
B)
Iano:
m=>5Kr
¢ = 4200 2%
kr’'C
1H°=0°C
$,°=100°C
0="?

3aganmne Ne 166

Pewenue:

O =0+ Q. Q) — KOIUYECTBO TEILIOTHI,
KOTOpOE HEOOXOIMMO IJIsi HarpeBaHUs JIba
ot —15°C no Temmneparyps! miasnesus 0°C.

01 =cim(t° - 1,°)

0, = 21002 55r.(0°C + 15°C) =

°

KT
=1575001x = 157,5 xIx

(0> — KONMYECTBO TEILIOTHI, KOTOPOE HEOO-
XOIUMO AJISL TasHUSA JIbJA.

0y = hm = 3.410° 2 5 e = 1700 /.

KT
0=157,5 xIx + 1700 x/Ix =1857,5 xJlx
Omeem: Q = 1857,5 x]JIx

Pewenue:
0 = 01 + 0,. 01 — KOIMYECTBO TEILIOTHI, KO-
TOPOE BBIIEIUIIOCH TIPH 3a%/1[ep3aHm/1 BOJIBI

K

01 =-Am=="5kr3,410°" [ =

=-1700000/Ix = —1700 xIx.

Q2 — KOJIMYECTBO TEIJIOTHI, KOTOPOC BBIACIIN-
JIOCh IPH OXJIAXKJICHHH JIbJa 10 TEMIICPATYpPhI
tzo = —50, Q2 = cm(t2°—t1°)

0, = 21002235 . (-5°C — 0°C) =

KT
==52500/1x=-52,5 kJIx
0=-1700 xIx — 52,5 kJlx ==1752,5 wJlx.
Omeem: Q = —1752,5 xJIx.

Pewenue:
0 = cm(t,°-1,°)
O =5kt 4200 Hx (100°C—0°C) =

kr’'C
=2100000/Ix = 2100k /]x

Omeem: O = 2100 xJIx
33



r)

Jlano: Pewenue:
m=35Kr Q=0+ 0, + 03, Q) — KONUYECTBO TEILIO-
1H°=-10°C TBI, KOTOPOE HEOOXOIUMO ISl HarpeBaHHs
,°=0°C neaa ot —10°C mo 0°C.
f3o =80°C Q1 =cim- (tzo - tlo) =
¢ =2100-2% =21002 5 r(0°C = (<10°C)) =

kr°C kr’C

Jox =105000 JIx = 105 x/Ix

¢, =4200 ——

K’ (), — KOJIMYECTBO TEIUIOTHI, KOTOPOE HEO0O-

IS XOIUMO IS IUTaBJICHHS JIbJIA.

A=3410"" S
O =Am=3,410" 1 -5kr = 1700000 x =

= 1700 xJIx.

(3 — KOJHMYECTBO TEIUIOTHI, HEOOXOAUMOE
Juist HarpeBanust BoJbl oT 0°C o 80°C.

Q3 =com - (l3o - tzo) =

= 42002 5kr-(80°C-0°C) =

o

KT

=1680 000 Ix = 1680x/]x

0 =105 kJx + 1700 xIx + 1680 xJlx =
= 3485 k/Ix

0="? Omeem: Q = 3485 xJIx

3ananue Ne 167
JIyxu BBICBIXAOT OBICTpPEE B BETPECHYIO NOTOJY, TaK KaK MOJICKYJIBI
BOJIbI, TIOKUJIAIONINE KHUKOCTh, YHOCUT BETPOM, U OHH HE MOTYT Bep-
HYTBCSI Ha3al, T.e. MPOLECC KOHACHCAIMH yMEHbINUTCs. VcmapeHue
MIPOUCXOAUT ObicTpee. TakKe JIy)KH BBICHIXAIOT ObICTpEe B TEILTYH). [IOT0-
JIY, TaK KaK MOJIEKYJIbL HKUAKOCTH MPU OOJbIION TeMIIepaType ABUKYTCS
OBICTpee W, COOTBETCTBEHHO, 0OIIBIlICe UX KOJ=BO MOKUAAET KUIKOCTD.

3amanne Ne 168

Kapy nerde nepeHOCHTH, BKIIOYMB BEHTHJISITOP WM OOMaxuBasCh
BEEpPOM, IIOTOMY YTO C MOBEPXHOCTH Pa3rOPsUEHHOrO Tejla MCHapsieTcs
Biara. Teno MOKHIAIOT camMble OBICTPbIE MOJIEKYJIBI XKHIKOCTH, KOTOPBIE
00J1a1atoT OOJIBIIEH SHEPTUEH.

[Tpn BKIIIOYEHHOM BEHTHJISTOPE 3TH MOJIEKYJIbl YHOCHUT IIOTOK BO3JLY-
Xa ¥ OHM HE MOTYT BEPHYTbCS. BHYTpeHHs HEprys Tella yMEeHbIIAeTC s
— BO3HHUKAET OIIYIIEHUE MTPOXJIAIbI.
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3aganmne Ne 169

B Bo3yxe ¢ HEOOBIIOH BIAXKHOCTHIO OBICTPEE MMPOUCXOIUT MPOIECC
WCHApEeHHUs BJaru ¢ NOBEPXHOCTH Tena. [Ipu 3ToM MoJsieKyJbl, OKUIAI0-
IIMe MOBEPXHOCTh TeJa, YHOCAT ¢ cO00# 4acTh sHepruu. B cremctBuun
9TOr0 BHYTPEHHSS DHEPTHsl Tela yMeHbInaercs.Bo BiakHOM Bo3myxe
TpoIiecC MCIapeHus 3aMelIeH, TaK KaK KOHIICHTPAILUS MOJIEKYI BOJBI B
OKpY’KaloIIeM BO3AyXe IOCTATOYHO OOJBINAs W, COOTBETCTBEHHO, IIPO-
1ecc KOHICHCAIlMM HJIET MHTEHCHBHEE, 4eM mpolecc ucrmapenus. Ilo-
STOMY BHYTPEHHSS YHEPTHUS B 3TOM Cllydae C1ab0 MEHSETCS M TeJO0 MO-
JKET MePerpeThesl.

3aganme Ne 170
Cocyn, 00epHYTBIH MOKpPO#l TpSIIKOW, TEepsieT CBOI BHYTPEHHIOIO
9HEPrUIO 33 CUET UCTIAPEHHMSI BJIATH C IOBEPXHOCTH TPSIIKH.
[Ipouecc ncrapeHus yckopsieTcsi Ha BETpY.

3ananme Ne 171
Ecmu Ha pyKy moAbIIaTh, TO MHTCHCHBHOCTh MCHAPEHIUSI C TIOBEPX-
HOCTH KOXKH HE YBEIIMYMBACTCS, & €CIH AyHYTb, TO HHTCHCUBHOCTb HC-
MapeHusi C MOBEPXHOCTH KOXKH YBEIUYUBACTCSI M TEIO TepsieT OoJbliee
KOJIMYeCTBO TerioThl. OTCIO/Ia OLIyIICHHE MPoXiapl. Bo3myx, KOTOphIi
MBI BBIJbIXaEM, TEIUIEE, YEM OKPYIKAIOIIMI HAC, TOTOMY, YTO TeMIlepaTypa
YEJIOBEUYECKOTr0 TeJa BhIIIE TEMIIEPATyPhl OKPYKAOLIEro BO3IyXa.

3aganme Ne 172
Psgom ¢ QoHTanoMm BnakHbIA Bo3ayX. TeIuonpoBOAHOCTb BIlArd
BBIIIIE TEIUIONPOBOIHOCTH BO3ayXxa. [1o3ToMy Teno ObICTpee TepsieT Terl-
J10.

3aganmue Ne 173

4} A1°C 0)
100" ot I’QC“
80°
wﬂ
A0°
20°

U| t t

110
1001

-

|
|
|
I
1,MEH :
t
t 53 t3 t, MUH

1

0 — ¢, — HarpeBanue Boasl OT 20°C 0 — #; — HarpeBaHKe BOJBI

1o 100°C. t| — t, — KMIICHUE BOJbI
t| — t, — UciapeHue BoJIbI (KHIIe- t, — t3 — HarpeBaHUE mapa
HUE).
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_ﬂ'r u b t,l!:l
0 — ¢, — TasiHUE JIBIA
t| — t, — HarpeBaHue BOJbI 10
100°C.
t) — t3 — KUIIEHUE BOJbI

0 — #, — HarpeBaHUE >KHUJIKOTO KH-
ciaopoja; fy — t, — KUIIEHUe KUCJIO-
poxna; 7, — t3 — Harpe€BaHHUe KHUCIIO-
poxna g0 20°C.

3aganmne Ne 174

120°F 1
10—

o e S
T UMHH

0 — ¢, — KUIIEHHE BOJIBI

t| — t, — HarpesaHue napa g0 120°C
0 — ¢, — HarpeBaHue Jbaa

t,—t, — TastHUE JIbJia

t, — t3 — HarpeBaHUe BOJBI

t3 — t4— KUAIICHUE BOJBL

6 ,u°C

A

100°1

0 — | — HarpeBaHWE JBNA; {| — ) — Tas-

HUE JIbJa; !, — {3 — HarpeBaHHWE BOJBI,
t3 — t4 — KHIICHUC BOJIBI, {4 — ¢5 — HaArpe-
BaHue mapa. 0 — #; — HarpeBaHue 3a-
Mep3IIed PTYTH 0 TeMIIepaTyphl ILIaB-
JIEHUS tag = —39°. t; — t, — IIABJICHUE
PTYTH. f, — {3 — HarpeBaHHC PTYTH IO
TeMIepaTypbl KureHus tyy = 357°C.

t3 — t4 — KHMIICHHC PTYTH ;
14 — s — HarpeBaHMEC ITapPOB PTYTH.
36
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3aganme Ne 175
Jlano: Peuwenue:

m =2 KT, Aok

0 =rm=0,2-10°" -2 kr = 400000 [l = 400 Jlx¢

o _ (0 .
=t KHTIECHHUSL

- 6—— .
r=0,2-10"" . ;
0=? Omeem: Q =400 x/x.
3anganue Ne 176
Jlano: Pewenue:
m = 4 xr; 6J1_>K
JIox O=rm=2,3-10" . - 4 xr =9200000 x = 9,2 M/x.
r=2310"" "
0="? |Omeem: O =9,2 M]Ix.
3aganue Ne 177
Jano: Pewenue:
tH°=0°C; () — KOINWYECTBO TEIUIOTHI, HEOOXOAMMOE IS
1,°=100°C; TasHUS JIbA.
K O, =\ -m=3,4-10° JLx/kr - 5 xr = 1700 xJIx
A=3,4-10 ;
Kr (0, — U1 HarpeBaHMs BOJBI 0 TEMIIEPATYPHI KH-
nenus ° = 100°C. Q = cm-(6,° — t,°
’,22,3_10611_*; T 0 (2 2°)
Kr 0, =4200—— - 5 kr-(100°C - 0°C)=2100 x/Ix
m =35 Kr; kr'C
JIx (3 — KOJIUYECTBO TEIUIOThI, HEOOXOIUMOE s
c= 4200—0 5 IOJIHOI'O MCITAPEHMS BOJIBI.
Kr 0; = r-m=2,3-10° [iw/xr - Skr = 11500 x/Ix
0 =1700 xx+ 2100 xJ>x + 11500 xx =
= 15300 xTx =15,3 M]JIx
0="? Omeem: QO =15,3 MJx
3ananue Ne 178
Jlano: Pewenue:
4°=20°C; 0=01+0y

¢=4200 'HjK : O :C'm'(leb; 4H°)
kr'C 10, =4200 2 kr-(100°C — 20°C)= 672 [k

m =2 Kr; kr'C 1
o _ o, XK
B 100G 10, = = 2,3-10°" 1 -2kr = 4600 KTk
=23.10°";
: KT |0 = 672 k]l + 4600 Kk = 5272 k]l = 5,272 MJTi
0=7? Omeem: Q = 5,272 M.
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Jlano:

t°=27°C;

1,° =357°C;

r=0,3-10° Jlx/kr;

c=140 Hox ;
kr'C

m=0,1 xr

0=2

Iano:

m =2 Kr;

H°=-10°C;

$,° =0°C;

$° =100°C;

e = 210022 .
kr’'C

A =3,4-10° Jx/kr;

¢ =2,3-10° x/xr

3aganmne Ne 179
Pewenue:
0 =0+ Q,, Q1 — KOIUYECTBO TEILIOTHI, HEOO-
XOAMMOE JUTS HATPEBAHUS PTYTHU JI0 TEMIIEpaTy-
pbl kunenust; Q1 = c-m-(4,° — 4,°)=

— 1402 01 wr(357°C — 27°C) = 4620 Jhx;

o

kr'C
(> — KOMYECTBO TEIUIOTHI, HEOOXOAMMOE ISt
UCTIApEHHs PTYTH.
0, =rm=0,3-10° I/xr - 0,1kr = 30000 JIx
0 =4620 JTx + 30000 Tx = 34620 [Ix.
Omeem: Q = 34,62 xJIx

3ananue Ne 180
Pewenue:
0=0,+ 0+ 03+ Qs. Q) — HarpeBanue Jbjaa
O1=cm(6° - 4°)
0, =2100 leK 2kr-(0°C — (-10°C)) =
KT
=42000 Ix = 4,2 xmx; O, — TasHUE JIbJa
0> = hm = 3,4-10° Jix/xr-2kr = 6800001k =
= 680 x/[x; O3 — HarpeBaHUe BOJBI.
03 = cym(1,° — 1,°); O3 = 4200 I[zK X
KT
x-2kr-(100°C — 0°C) = 840000 Ix = 840 xJIx
O, — ucnapeHue BOJBI.
04 =r-m = 2,3-10° Ji/xr - 2 xr = 4600 xJIx
0 =42 xJIx + 680 xJx + 840 xJx—+
+ 4600 xJ[x= 6162 x/lx

0=? Omesem:. QO = 6162 xJlx
3ananue Ne 181
/ano: Pewenue:
t,°=100°C; 0—1—
$,°=0°C; m=1kr; KOHCHCALIUS
Ml napa.
r=2310" (. ;
¢ = 42002V
kr'C
0=?
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0| = —r-m — TCIJIO BBIACIIACTCS.

0, =-2,3-10° Jl/xr - 1xr = -2300 xJ[x
1) #°— £,° — octeiBanue Boawl 10 0°C.
O, =cm- (L° - 1,°)

0, = 4200 ﬂf“ 1xr-(0°C — 100°C) =
kr'C

— 420Kk

0=01+0,

0 =-2300 xIx — 420 xIx = -2720 x{x
Omeem: Q = 2720 xJIx

3ananue Ne 182

Hano: Pewenue: e
1°=178°C 0=01+t0, 75
1,°=18°C 0| — KOHJIeHCa-
m=0,1 xr Lus CIIUPTA.
r=09-10x/xr | Oy =-rm |
¢ =2500 2% |
kr'C T + r—
=7 0, =-0,9-10°Ix/xr - 0,1kr = —90000Tx =
=-90 xJIx
0, — OXJaXICHUE CIIUPTA.
0,=2500 Jox -0,1 kr-(18°C - 78°C) =
kr'C
=-15000 Ix = —-15 xJIx
0=01+ 0. O=-90x]Ix — 15 xJlx=—105 xJIx
Omsem: Q =—105 xJIx

Saganue Ne 183

Jlano: Pewenue: 1
=20 =X
T 0=mq=20xr-2710" . =540 MJlx
— 77—
q=2,710" .
Q=7 | Omeem: QO = 540 MTx
3ananue Ne 184
Jlano: Pewenue:
ok Jox

m=2xr;q=4,610"" |0=mq=2xr-4,610"" =92 MJx

0=7? |Omeem: Q =92 M]Tx
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Jlano:

0 =42M]lx =
=42-10° JIx
q=14-10" Jx/kr

3aganmne Ne 185

m=7

Jano:

0 =22 MJlx =
=22 -10° I
q=44,4-10" i/xr

m=7

Iano:
QO =1738,88 xJlx
q=1,0-107 T/xr

m=7

Jano:
q=4,4-107 Ix/kr

m ="

Jano:

Ap = 15M]lx =
=15 10%1x;
m=1,2 xr;

q =42 MJIx/xr =
42-10° JTx/kr;

Peuwenue:
6
Q:m.q;m: QZM:?)KF
4 407 2%
’ KT
Omeem: m =3 Kr
3ananne Ne 186
Pewenue:
6
O mqime Q20
4 44.10" %
KT
Omeem: m = 0,5 xr.
3aganme Ne 187
Pewenue:
O — cwm. 3agagy Ne 150. O = m-q;
_ gz 1738880 Ix —0.17 xr.
4 ox10" X
KT
Omeem: m = 0,17 kr.
3ananue Ne 188
Pewenue:
0 =7974000 dx (cMm puc. 149)
O=mq:.m= gz 7974 0001k —0.18 kr

d 44000000

KT
Omeem:'m =0,18 kr

3ananue Ne 189
Peuwienue:

A
KIT = —=
3ATP
=4,2-10° Jlx/kr = 50,4-10° JIx
6
KILT = 15-10 f]ofc
50,4-10° [Joc

-100% , O =m-q = 1,2 xr-=

100 % =~ 30%

KIIJ = ?
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3aganmne Ne 190
Jlano: Pewenue:
m = 2KT; - .
An =23 Mk =23-10° Ji; | KA = ———-100% , O =m-¢

_ . 7 34T
g =46:10" Twcher Asar = O = 2kr- 4,6:107 Jix/xr = 9,2-107 [Tx

6
T = 23-107JBK 1 00% ~ 25%
92107 Ik
KIIg =" Omeem: KIIJ1 =~ 25%

Jlabopamopuwie padomot

JladopaTopHas padora Ne 1.
H3mepeHue ycKOpeHUs Tejla MPH PABHOYCKOPEHHOM JIBHKEeHUHT

Llenv pabomur: onpenenuTh YCKOPEHHE IIAPHKA, CKATHIBAIOIIETOCS
10 HAKJIOHHOMY KeTI00Yy.

B maHHOM dKCHEpHMEHTE IIapHK U3 COCTOSHMS MOKOS HAaYWHACT PaB-
HOYCKOPEHHO CKaThIBAaThCS 110 HAKIOHHOMY JKeJIoOy, TO €CTh TaK, 4TO
€ro CKOpOCTb OyZeT BO3pacTaTh B €AMHUIY BPEMEHH Ha OIHY U Ty XKe
BEJIMUMHY, Ha3blBaeMyl0 YCKOpeHHeM. Takum o0pa3oM yCKOpeHHe Xa-
pakTepu3yeT ObICTPOTY U3MEHEHHUS] CKOPOCTH.

Ecnu mapuk K KOHILy CBOEro ABHMXKEHHsI NPHUOOpEN CKOPOCTh V, TO
YCKOPEHHE OIpeJIeNsieTcs] Kak OTHOIICHHWE NMPUOOPETEHHOW CKOPOCTH K

v o
BpPEMEHHU JABIKEHUS: @ = — . B aTol pabore mis ompeneneHus yckope-
t

. . 2
HUS MBI BOCTIOJIB3Y€EMCS CIIEyrOLIel popmyIon: a = —- .
t
Takum.00pa3oM HaM JOCTATOYHO H3MEPHTh MYTh .S, MPOHIEHHBIN
IIAPUKOM, ¥ BpeMs €r0 JBUKECHN.
Hpumep evinonnenus pabomut:

N t,c S, M
2 1 1,6
Boruncienus:
Bpewms nemkenns mapuka: t=0,5-n=0,5-2=1c¢
2 .
VYckopeHue mapuka: a = 25 _ 2:Lom_ 3,2 m/c.

2
t (Ic)?
BoiBoa: B xoze npoaenaHHOTO SKCIepUMeHTa ObII0 BEIYHCICHO YC-
KOpEHHE MIapuKa, CKaThIBAIOLIETOCS 110 HAKIIOHHOMY JKeJI00y.
OHo paBHoO: 3,2 M/c%.
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JlaGopaTopuas padora Ne 2.
H3yueHue ABUKEHUSI KOHHYECKOT0 MAATHUKA

Ilenv padomur: V3yunts paBHOMEPHOE ABWKEHUE MO OKPY>KHOCTH U
OIIPEJIETINTh €T0 OCHOBHBIE XapaKTEPUCTHUKHU: YaCTOTY, HEPHOJI, CKOPOCTh
U LEHTPOCTPEMUTEILHOE YCKOPEHUE.

MpI 3HaeM U3 yaeOHuKa (ctp. 15-16), 9To mpu paBHOMEPHOM IBIDKE-
HHU II0 OKPY>KHOCTH CKOPOCTH YacTHIBI HE MEHSETCs MO BenuuuHe. Ha
CaMoOM e Jelie ¢ (PU3NYECKO TOUKH 3PEHHS 3TO JBIKCHHE YCKOPEHHOE,
TaK KaK HalpaBJICHUE CKOPOCTH HENPEphIBHO MEHSAETCS BO BPEMEHH.
ITpum 3TOM CKOPOCTH B KaXJ0I TOUYKE MPaKTUYECKH HalpasieHa 10 Kaca-
TenbHOU (puc. 9 B yuebHuke Ha cTp. 16). B 3TOM ciryuae yckopeHune xa-
pakTepusyeT OBICTPOTY HM3MEHEHHUsl HampaBiieHHs ckopoctu. OHO Bce
BpeMs HallpaBJIEHO K LIEHTPY OKPY)KHOCTH, IO KOTOPOM JBMIKETCS 4ac-

tuna. 1o 3T0# mpuYKHEe ero NpUHATO Ha3blBaTh LIEHTPOCTPEMHUTEIbHBIM
2

14
YCKOpEHHEM. DTO YCKOPEHHE MOYKHO BBIUHCIHTD 1O (opMyIIe: a = —
-

BeicTpoTy ABMXKEHMS Tela MO OKPY>KHOCTH XapaKTepU3yIOT YHCIIOM
MOJHBIX O00OPOTOB, COBEPIIAEMBIX B EAMHHILy BPEMEHH. DTO YHCIO
Ha3bIBACTCsl 4aCTOTOM BpaimeHus. Ecnm tesno memaer v o00poTOB B ce-
KyHIy, TO BpeMs, 3a KOTOpOE COBEpINAEcTCs OAWH O0O0OpOT, pPaBHO

1 1
— CeKyHJ. DTO BpeMsl Ha3bIBaeTCsl NEPUOAOM BpaleHust 1 =—.
Ve 1%
YroObl BBIYUCIUTH CKOPOCTH JABHXKEHUSI TeJla 10 OKPY)KHOCTH, HaJ0
MyTh, IPOXOAUMBINA TEJIOM 3a OAWH 000POT, (OH PaBeH JJIMHE OKPYKHO-

low
T
OJIO/IaTh 33 JIBMXKCHUEM HIAPUKA, TIOJBEIIEHHOTO Ha HUTE U JBHXKYIIE-
TOCSI T10 OKPYKHOCTH.
Ilpumep evinonnenusn paoomut:

2mr .
CTH) TIOJCTTUTh Ha TEPHOM: V = = T B 3TOH paboTe MBI OyzmeM Ha-

r, M n 1, C
0,08 40 32
Bblunciaenus:
[Mepuon: T= L ; T= 32—C= 0,8 c. Hacrora: v=£; =ﬂ= 1,25T
n t 32¢
CKOpOCTB: v = 2n-r VRS 2-3,14-0,08m ~ 0,63 M/c
T 0,8¢c
2 2
Yckopenue: a = V—; a= Mz 5 m/c?
r 0,08Mm
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BoiBoj: B x0/1€e Mpo/ienaHHOT0 3KCIIEPUMEHTa ObLTH ONPECTICHBI:
1) Ilepuon 7= 0,8 c; 2)Yacrota v =1,25T;
3) CkopocCTh TIpH PABHOMEPHOM JIBIIKEHUH 10 OKpYxHOCTH v = 0,63 M/c
4) LlenTpocTpeMUTENHHOE YCKOPEHHE d = 5 M/c?.

JlaGopaTopuas padora Ne 3.
H3MepeHune cuJIbl TPEHHS CKOJIbKEHUS

Llenwv pabomur: Vicnionb3yst BTopoit 3akoH HproTOHA, U3MEpUTh CUTy
TPEHHS CKOJBXKEHUS 1 3aTE€M ONPENEITUTh KOI(PPUITMEHT TPEHHUS.

[Tpn ABMKEHUH OHOTO TENa MO MOBEPXHOCTH APYroro BO3HUKAET CO-
MPOTHBJICHHE ABWKCHUIO. DTO OOBSCHACTCS TEM, YTO CO CTOPOHBI II0-
BEPXHOCTH BTOPOTO TeJa Ha MEPBOE ACHCTBYET CHIa TPEHUSI CKOJIBbKEHMUS,
KOTOpasi U TIPEISITCTBYET ABHKeHNI0. Crila TPeHUs! CKOJIbKEHHsT HaIpaB-
JIeHa BJOJb MOBEPXHOCTH CONPHKACAIOIIMXCS TeT B MPOTHBOIOJIOKHYIO
CTOPOHY HAIIPABJICHUIO CKOPOCTH. B 3T0# paboTe MbI BOCIIOIB3YEMCS TEM,
YTO IPU PABHOMEPHOM JIBIKeHHMH Tena (a = 0) cuia ynpyrocTu JTUHaMo-
MeTpa OyleT ypaBHOBEIIICHA CHIIOW TPSHUS CKOJIbKeHUs. [IeHCTBUTEIHLHO
u3 3anucu Broporo 3akoHa Hetotona Fypp — Frp = 0 (a = 0) cnenyer, uto
Fynp = Frp. Takum o0pa3zom, eciu Mbl OyJieM paBHOMEPHO TSHYTH JIMHA-
MOMETp, NPUKPEIUICHHBIN K HEMY, TO BEJIMYNHA CHIIBI TPEHUSI CKOJIBKEHUS
OyzeT paBHa CHIIE YIPYTOCTH TUHAMOMETpA (T.€. €ro TIOKa3aHHUIo).

OKCHEepUMEHTAIBHBIM ITyTEM YCTaHOBICHO, YTO MEXIy CHIJIOH Tpe-
HUS CKOJIBXKCHUS M CHJIOW peakiuu ormopsl N (WK paBHOH el Becy Tena
P) cymectByeT npsiMo IponopuruoHalIbHAS 3aBUCUMOCTD:

Frp=uN=puP,
rae U — Ko3pHUIHEHT NPONOPHUOHATBHOCTH (HA3bIBACTCS KO3 GUIM-
eHToM Tpenusi). OH XapakTepusyeT 00¢ TPYIIUeCs TOBEPXHOCTH U 3aBU-
CHUT OT UX MPUPOJIBI ¥ KaYeCTBa 00PaOOTKH.
Ilpumep evinonnenus pabomot:

KOJINYECTBO IPy30B Ha Opycke P,H Frp,H
1 2 0,8
2 3 1,2
> 4 1,5
Boruncienus:
Koadduuument tperus B 1-om ombiTe: 1L = F% = % =0,4
Koadduuuent tpeHus Bo 2-0M ombITe: [l = F% = % =0,4
Koa¢puunent tpenus B 3-eM omsite: | = F% = % ~ 0,38

BoiBoa: Brrunciuimg k03¢GGHULIMEHT TPEHHS B TPEX OMBITaX M yOeau-
JIUCH , YTO OH OT Beca TeJla He 3aBUCHT.
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JlaGopaTopuas padora Ne 4.
H3yyeHue KoJe0aHMii HUTSTHOTO MASITHHKA

Ilens pabomer: VI3yunth KOJICOATEIEHOE ABIKCHUE HUTSHOTO MasiT-
HHKa ¥ OIIPEAEINTh €ro NepHo/ U YacTOTy, BEISICHUTD KaK 9TH XapakTe-
PHUCTHKH 3aBUCST OT JUIMHBI MasITHUKA.

B 1noBceHEeBHOM JKU3HKU MBI JJOCTATOYHO 4acTO HaOJr0IaeM Kojeba-
TENbHBIE MPOLECChl. DTO CMEHA JHS M HO4H, BpauieHue JIyHbl BOKPYT
3emiu, BUOpAIWst CTPYH Y MY3BIKATBHBIX HHCTPYMEHTOB, KOJIeOaHHS Ma-
ATHUKAa 4acoB M T.n. B KonebaTenbHOM [BIKCHHE H3MEHEHHE Ka-
KOW—J1100 BEJIMYMHBI (HAPUMED, CKOPOCTH MM CMEIICHHS Tea OT I0-
JIO)KEHHSI PaBHOBECHsI) IMOBTOPSIETCS B TOYHOCTU Yepe3 COBEPILEHHO
OTIPEJICTICHHOE BPeMsl — MIEPUOI.

PaccMoTpum KonebaHusi HUTSHOTO MasiTHUKA, T.€. HEOOJBILIOro Tena
(Hanpumep, 1IapUKa), MOJBELUICHHOIO HA HHUTE, JJIMHA KOTOPOW 3HAYM-
TEJIFHO NPEBBIIIAET pa3Mepbl caMoro Tena. Eciu mapuk OTKIOHUTH OT
TMOJIOXKEHHsSI PABHOBECHS U OTITYCTUTh, TO OH HauHeT KoyiebaThesi. CHava-
Jla MasTHHK JBHXKETCSI C HapacTalolleil CKOPOCThI0 BHU3. B monoxeHnn
paBHOBeCHUS] CKOPOCTh IIapuKa HE paBHa HYJIO, U OH I10 WHEPLUUH JIBHU-
xKercsi BBepX. [0 JOCTM)KEHHH HaWBBICIIETO ITOJIOKEHHUS HIAPUK CHOBA
HAYMHAET JABUTAThCS BBEPX.

KonebarenbHoe IBIKEHHE XapaKTEPU3YIOT aMIUIUTYIOH, MEepuoaIoM
1 9aCTOTON KOJIeOaHMIA.

[Tepron — 310 BpeMms, 3a KOTOPOE TEJIO COBEPIIAET OHO KojeOaHue.

YacroTa — 3T0 4MCII0 KOJIeOaHMi, COBEPIIAEMBIX 3a €JMHHILy BPEMEHH.

Ilpumep evinonnenus padomot:

Ne l,m t,c n T, c v, 'l
1 0,8 52 30 1,73 0,58
2 0,2 25 30 0,83 1,2
Boluuciienusi:
Ilepnon u yacTora B 1-0M OIBITE:
T= o ; T= &=1,73c;v= 2; V= £=0,58c
n 30 t 52¢
Ilepuon u yactoTa BO 2-0M OIBITE:
T= L;T: @:0,83 c,v= E;v: 30 1,2 Ty
n 30 t 25¢

BeiBoa: B xo71e nposenanHoro 3KCIepUMEHTa BBISIBHIIM 3aBUCHMOCTh
MEXIy IEpUOZOM U JUIMHOW HUTH. [Ipy yMEHBIIEHNN AJMHBI HUTHU B 4 pa-
3a, IEPHO]I, ONPE/ICNICHHBIH OIBITHBIM ITyTEM, YMEHBIIAECTCS IPIMEPHO B 2

paza. Takum obpazom T ~\/7 . C 3aBUCHMOCTBIO YacCTOTHI OT JIMHBI HUTH
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HHTH JIeJI0 00CTOUT Ha000poT. Eciti B ombITe AJIMHY HUTH YMEHBIIUTH B 4

1
pasza, TO 4acToTa yBEIUYMBAETCS MPUMEPHO B 2 pasa, T.€. V NT .
!
JladopaTopHas padora Ne 5.
CpaBHeHHe KOJIUYECTB TEeII0ThI PH
CMeIIMBAHUHU BO/IbI Pa3HOIl TeMIepaTyphl

ILlenv pabomer: OnpenenuTb KOJIUYECTBO TEIUIOTHI, OTAAHHOE TOpsi-
4el BOJIOHM M MOJyYCHHOE XOJIOMHON IpHu TeriooomMene. CpaBHUTH pe-
3yJIBTATHI.

Mpl 3HaeM, YTO BHYTPEHHIOIO SHEPTHIO Tela MOXXKHO HW3MEHUTH HE
TOJIBKO 3a cueT paboThl, HO M 3a c4eT HarpesaHus Tena. [Ipu sTom mpo-
Iecc Iepesad SHepruu OT OAHOTO Tela K ApyroMy 0e3 coBepIeHHs pa-
60TBI Ha3BIBAIOT TEIUIOOOMEHOM. V3MeHeHne BHYTpEHHEH SHEPrHH HpH
TEIUNI00OMEHE HA3BIBAIOT MOJTYYCHHOW WM OTHAHHOW TEIUIOTOH. MBI
3HAEM TaKKe, YTO KOJMUYECTBO TEIUIOTHI, HEOOXOIUMOE AJIsI HarpeBaHMs
Tena (MM BBIIENAEMOE UM IIPU OXJIAXKACHHUN), 3aBUCUT OT POJa BEILIECT-
Ba, U3 KOTOPOTO OHO COCTOMT, OT MacChl 3TOTO Tejla U OT U3MEHEHHS €ro
TEMIIEpaTypshl:

O = cm (txor — thay)

I/I3Mep1/m) KOJIMYECTBO HepeﬂaHHOﬁ TCIJIOTBI MOYKHO B KaJIOPpUMET-
pax. 310 yCTpOHCTBO MBI Oy/JIeM HCIIOIB30BaTh B 3TOM padoTe.

Kanopumerp cocTouT M3 ABYX COCYIOB: BHYTPEHHETO W BHEIIHETO.
BHewHui cocynl IOMKEH MPEAOXpaHsITh BHYTPEHHHH OT IOTEpH Terlia
3a cyeT TemsiooOMeHa C OKpyskarouei cpenoil. CBepxy oba cocyna 3a-
KPBIBAIOTCS KPBIIIKOK C yCTAaHOBJICHHBIM Ha HEH TEPMOMETPOM.

Eciu B xaJlopuMeTp HaIUTh BOJABI MAacCOM m1; IPU TEMIIEPATYpE t;, a
3aTeM elne 100aBUTh BOABI MACCOW /1y TIPH TEMIIEPATYPE £, TO B COCYHE
HAYHETCS TEIIOOOMEH, a CITyCTs HEKOTOPOE BPEMS YCTAHOBUTCSI COCTOSI-
HHE TEeIUIOBOrO paBHoBecHs. I1pu aToM 00e HacTu BOABI OyTyT HMETh OIHY
U Ty JKe TeMIIepaTypy.Z, 1 KOJINYEeCTBO TEIUIOThI, OTAAHHOE ropsiueit BOAOMH,
PaBHO KOJHMUYECTBY TEIUIOThL TIOJIyuyeHHON XoJomHod Bopoil. IlocnenHee
YTBEpP)KACHHUE COCTABIISIET CMBICI yPaBHEHUsI TEIUIOBOTO OaaHca:

0:=0;
cm (t; —t) = —cm(t; 1)
Ilpumep evinonnenus padomot:

m, KT t, °C t,,°C t, °C
0,1 18 72 44
Boruucienus:

O = cm (tyau— txon)
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KonnuecTBo TemaoThl, OTAaHHOE TOpsYeit BOJOM:

0, = cm (t, —t); 0> = 4200 ﬂf‘é - 0,1 kr(72°C — 44°C) = 11760 Jix

KT
KonngecTBo TEmIOTHI, MOIy4eHHOE XOJIOTHON BOJOM:
K

O1=cm(t; - 1), Q1= 4200I[—0~ 0,1 kr - (18°C—44°C) = -10080 Tk
kr’C

Mpsi BunnM, O, = |Q1|

BeiBoa: KonuuecTBo TEIUIOTHI, MOJYYEHHOE XOJIOAHOM BOAOM, MpPH-
OMM3UTENFHO PaBHO KOJHMYECTBY TEILUIOTHI, OTJAHHOMY TOpPSYEH BOJIOM.

To4YHOCTD TIPHONMKEHUS 3aBUCHT OT TOTEPh TEIDIOTHI B OKPYIKAro-
IIyIO Cpeny.

JlabopaTopHas padora Ne 6.
Hab6.roneHue 3a oxJiaxaeHneM BOJbI IIPH ee UCIIAPpEeHUH
U ompe/aeieHle BJIAKHOCTH BO3IyXa

Ienv padompr: YOenuThcst Ha OIBITE, YTO NPH HCIAPEHUH BOJA OX-
JIKIAETCS, W ONPEICIIUTh BIAXKHOCTh BO3/IyXa.

MBI 3HaeM, 4TO MPOLECC MEPEX0/a BEIISCTBA U3 KHUIKOTO COCTOSHHUS
B Ta3000pa3zHOe, MPOUCXOIAIINA Ha TOBEPXHOCTH KHUIKOCTH, HA3bIBACT-
Csl ICTIApEHUEM.

Mosekysl B )KUAKOCTH CBSI3aHBI CHJIAMHU TpHUTsDKeHUs. Ho Hanbonee
OBICTPBIM MOJEKyJIaM, HAaXOIAIIUXCSA, BONM3M TOBEPXHOCTH >KHUAKOCTH,
yZIaeTcs MPeo0IE€Th STH CHJIIBI IPUTSHKEHNS M TOKUHYTH KHUIKOCTb.

IIpu sTOM ymereBIIEiE MOJEKYJBl YHOCST C COOOH YacTh SHEPTHH
CUCTEMBI. B ceICTBHM 3TOrO BHYTPEHHSS SHEPTUS KHUIKOCTH YMEHbBIIIA-
eTcsl, U CIIeZI0BaTEeNIbHO, YMEHbIIAETCs ee Temneparypa. TakiuM odpa3om
JKUJIKOCTb MTPH UCIIAPCHUHU OXJIAXKIACTCL.

[TockonbKy B TPHPOJE TIOCTOSHHO MPOUCXOMUT UCIIAPECHHE C ITOBEPX-
HOCTH 03€p, peK, OKEaHOB, TO B-aTMOC(epe MPUCYTCTBYET BOJISHOW Iap:
CrereHs colepkaHusl BOASHOTO apa XapaKTepH3yeTCs BIaKHOCTEIO.

Ilpumep evinonnenun padomut:
t, °C t, °C t—1,°C
22 17 5
t)—1,=2C-17C=5C

BriaxxHocTh BO3ayXa, OINpEAENeHHAas MPH IOMOIIM IICHXOMETpHYe-
cKoM Tabmuuel: ¢ = 61%.

BuiBoa: B xo7e BEINONHEHHON pabOThl yOeIuMCs, YTO MPH KcHape-
HUH BOJBI OHA oxXJaxkaaercs. [Ipu moMoIu MCuXOMETPUIECKOH TaOIUIIbI
OTIpeJIeNIUM BIXKHOCTH Bo3ayxa: ¢ = 61%.
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