[ f OtelsOd3j dals o dzzlstej dzdzj 2 d C OHtBSo 52 { ts5dzd
B dzOMsdtsj GMkzHOMise j dzdets] Oo lssdzsBdzs | fSE
Mted Hilles® | MM sdzOdz dzese s tsB L OL 59 Odzd
CJI jdzestesHMSd?2 foddlsjrnddyj MSd?2 ¢ td

t OmMmdzsistej dzts 1dEG L O couvlrtrr
ltesktsC sds L Od3. Hdtiteyg ¢
ftecjuHmjunosjozr

(R. 0. 1 Podt C_ _ _ __ e_ _ _ ____.

tosfyoéc vrovgor?
rfc woffuwvfcorfvrPoduerrofingsluvg

(tjhjddj L OH @S Sk de'Ote dzQWizkW L S O. v j tod

Hd Myd{ dzd dzO lrdg.12
My d ydOodz' dzslsd fts ofmjidg Mt jnr
Ztetso j dz sSBiOL - BOL 5

(z ¢ dzlz B 3y
MesS BlZYj ded W 3 GtsHO

(4 G tsH O
t QaBEIO ] Gt HEAs jd

a s Cpotdd| iy yjo®u.l .




4 BHj oy Odzad

ST v J B3O tIs to
1 swidedIsj dz@ dzOv L Of dmM¢ O 2
1 [ tsdj SEddvdeddgtls d yj MSC OW Isj sted W 3
vgttejlsduimsédd MmojHjdzdW 3
lteddid tef toj M jdzdw L OHOY 4

1 OHOYyd Hdozv MOBsMmIstswisj dz' desets tejh jd 7
2 dots2Mso® cOLtse, OB, YJqHSECtMIS] 2 12

v § ste] Is dinejjfidded W 12
lteddid o7 tojh jdzdw L OHOY 17
1 OHOYd Hd&vW MOBshmistswisjd dsets tojh jd 21
3 [MmMdeser Isjted3tsHd dzOdRd S d 27
vdtejlsduimbdy Mo HjdadW 27
lteddid o7 tojh jdzdw L OHOY 28
1 OHOYd Hd&v MOmBshmistswisjd dsets tojh jd 31
4 stddstesdzr dz@ § L OHOuYd 35
] Oted Odzls T 49
5 s tsdzls te ts dz'Odz@sis O 50

] sWided Is § dzr dzOw L Of S O

[ OdzdzOVY tOBtSYOW IsjilstcOH Hdzw  toj M j dad
OCIsdadL Oydd MOdtsimisttseyAsy @' Ndzfs=2fr) WiddIBBHdLr |
ftoesydz" = IjstojlsdyjmMeéda L dzOded 2, z d34 dzd 2
Cslstster j BHEI dMitsd Lo Od ddid o
HyWisjdz detspisd. 1 t©OBtYJ?2 IjlstceOHd HOd
ejhjdds Jd sYVstdd)dds® O0OHOUY Hdo jiH LA
CsdzdyjmMsets LOHOY M YoHtesBd &3 toj " j
tcjLEzdz sOlsse. stOlsCc] dJL dzty jddj Mdatseo c
Wtediszdz fsLotsdzwels tsCOL Ols! 5B WE@BQOH{ dghakd™ d
tcjhjdzdd L OHOYY.



AdLduijmifdiger dBsdzj Sdzwtcdes?2 Wdrdsed d
1. [ tdzj Szdzzjdogsyd M Ov Isjitswedw (fsv) M
vdsteilsdud M&dd Mo jH]ddwW.
{Mdzso dz" j Ytsdztsy jded™V [ svu
1. ofmMj ojhjMmMlea O Mtsmistswls dL yYyofmlsdy ( dit
2 . yomilsdyr dzOr BH W Isw ) dzj ttedg]Wisir tsovdris<o
Ho dxd ded d,
3. BjyHEZ yomsdyodd Hj2Mseolksls Mmddzr { toc

[lsdesmdIsj dz' dzs?2 sdzy,o f iz iptes® d&OHMHBsDj s
9 J dzd Wddp@zOWV tslsdzsh j dzds BOMMr dBsdzj mildz
1/ 12 &OmMMmr d@sdj Ciseg© ( OlsdizO) k6 dz
My=4— (D)
ﬁmoc
[ sdzv tc dzO W ;%;G)ﬁ]dﬂ@ﬁ]ff]@ 9JhjMmMsa O, oLWIstsEB o
[ sdzv e dzOWvY BOMMO Mow L OdzO M tslsdetsmdIsj dzd dat
M= 10"3M, (2)
[ sdzv e dzOW dBBOMMO 8—HR dL d3j oW j Isfqw o
[ OMMO tsHds?2 dBsdzj Czdzr (OlstsdBBO) o jh jMmlse C
M
=N 3)
N, =6,02-1083n0m° ! - f sfls 5w dzdzOW o85G OHTIT, f ¢
Bsdzj Szdz MsHjtey dlsMw o BGHdesdz dBsdzy o4 h J f
stsdzd yj mMsot: 9 jh jMmlse O

my

N m
V=N—A (4) uﬂuv=M (5)

GHNT ydmdzs dBtsdzj Szdz ( Ossdiceo) o HOdzdzatsdz ts

m( ¢-eBPMMO o j M jMmlse O.

RHJOdz dg'disHgd @22 to]j Odz! desets 6 OL O, 5B d&zZOH O

1. dBdzj Skdzr ftoj HMIsOo dzv 8 Isfqw  dBBOdzj dz' ¢ d d3cC

2 . tcOMmMistsw dzd | B Y HEZ dsdzj ¢ &z dzOtel3sfo o fitpO d3t

BB dzj € & dz;

3. Mddzr oL OddsHj2Mlsoadw djyHE dtsdzj € kz dzC
[ Mdes e dets ] Bk tc Oo dzjSddddg] Isogtsudg jfrfSiaso2w tdsoptds to

1
P =5 mon(u,,)? (©)
GHRI( 1 & 0o dzjdzdj cOL O dz0O MlsjdzC d MsMmikzH O,

m, — macca ooHoil monexynol (amoma)eeujecmsda,

n=§(m-3)-g ts dzy j dzls tc Oyd{fy dzts OBOdZ] S dz o j H d dzd L

3



a%xg-mm;Hdwwv CoOHBOIdY] MSOY MCsBmls!

dtojHdzww Cddzgj sdyj M Ow 1 dgjtecdw HodYJ ded ¥

My (Uy)”
2

G Hkj=138-10"22¢-f sl W dzdzOY 4 t5dz' Y BO zO,

TK)-5jtedssHd &zOBd Uyj MSOY Isj & j eOktcO.

GjtedsHd ZOBdUj MSOY (OBMtds IskzOMY sl ) &P iz

Kjdi mdw MmewL Odzr Y tsted3lz dzO &Bq :

v t= 273, (9)

t=Ti 273 (10)

[ Oo dzj dzd j 3@z flz faz& L PsMEzH O

2
p=3nE) (D)

(E) =

3
(7) wmwu (E) = EkT (8)

p = nkT (12)

G HRj== (%) (13)- S sdzyj desteOydw cOL O, ydmd
sBl ¥V 3O,

(E) Uorc)-tej Hdgw W Cddzj Isdyd MC OV L dgjtecd™v Hod
dtcj Hdz2vw CoOHEOIdyYyJ MEOwW MEtstetsMmis! dsdzj S

’3kT /3RT
<vl<'6> = m (14) unu (UK6> = 7 (15)

G Hkj=138-10"22¢-f sl W dzdzOY 4 t5dz' Y BO zO,
TK)-Isj edBtsH d OB Yj MSOW Isj B j tOlktcO,
my( CiEgOMMO tHds2 dsdzj S kdr

Jloic

MOJlb

R =831

— YHUBepCcAalbHAA cA306A: NOCMOAHHAA,

K2
M ( ) — MOJEAPHAA MAccA.

MOJlb
Jeddsj o7 tjh jddw L OHOY
) oddsjte 1. 1.
[fejnjddls! &ONMME &EsdjCkd ossHEELEHO.

[ Odzts: t dMhddedy:

H, [OMMO GHdE?2 &sdjSkd
_ —3_Ke M

M=2-10

my, = —
MOTb N,

N, = 6,02 -10%3n0m6 1 ] SHMisOo dzw w ud fmdzj dzdz’ j L
SH A2 dogedsjHSkedz'H O

1 02 Img-?



=LO_3=03.10—26(K2)

6,02 1023~

] MlsOdzH Otclsdatsdz B-derFxetsls o j
[lso jIs?¥CB8A10

my

lcddijte 1. 2.
1 021sd ydmdie® & ®jeS bt d&zj C ddzsets ¢ OL O.

[ Odets: [t d N Jdedj:
co, ydmds &sdjSkd tos dts
m=2C¢ lafMjces €¢OLO § &OMMj

1 02 NG | N = =,

my

?
[ OMMO ©Hds2 dmdis b dr
A
GHJ
NA:

6,02 - 1023 mon6~1 — nocmosnnas Asozaopo,
[ -BsdzV e dzOVW dBBOMMO.
USGHO ydmdzts datsdzj ¢ &ANd=

mN 4
M
1 02 HY dits dzv te dzlz RO fyfi k
Fedzj SdMmdzses ¢ OL O:
Mco, = (12 + 16 -2)1073
= 441073 (mons ")
] sHflsOo dzww yd Mmdzj dzdz' j
f sdzz yo4j o3
N =20 7 10%dgts iz € 2 iz
[bojl:* 2, 7A10
ltedd3jte 1. 3.
[ftejHjddls! MmtejHdss Co OHus lsdizy M CCkd dzj sk
Ldzj @ ds dBsdzj Ckdz OL O ftod Isj B3 jtcOlskzte

[ Odzts: t dhdded: oMy sdz' L 2§ dgmw H
N, CoOHEOdU]MEB2 MCstshisd Wt

v = 300 | . fm
1 0257 : TR

(Ue)=?7,(E)=7 ¢ nRj=831-"—i bk dzd ® j LMOdz dzO" ¢ OL




Bs dzw tc dzOv BOMMO OL slsO
M=14-2-10"3-=28-10"3 =,

I mydmdzy § os:
oy = 3831300
V) = |Tog 103 - 2200

utejHdz v Cdd lsdujMeke
stz dzj ( 8) :

(E)—BkT
=S kT,

G Hkj= 1,38 10_2317—;: — nocmosxHasa bonvymana

I'mud madzy § d:

tc © 9 da(

1 dzj te

3 —-23 =21
(E) =-1,38-1072% 300 = 6,2 - 107! (/)

[lso jls:?6, 2A10



1 OHOYd Hd&zW MOBsMissWIs] dz/ dzsSG B e
1 OHOYyoO 1. 1.
1 021Isd BOMME d@Bsdzj Skdz CdMzstetsH O, k6 dzi €




1 OHOYyoO 1. 2.
[ftejHnjddls: ydhdas &sdjSkzd, dORtsHWhH R MY
1 B MdztstcsHO ftod destedzsOdz d&f = bkfdzsea dw n .




1 OHOyYyO 1. 3.
1 02sd BOMME dBsdzj Skdz CdmMdzstesH O, Eecdzj ¢ ¢




1 OHOYyO 1. 4.

JftejHjddls: HOodj dzd g OLYAs df tCHty) Iddspigfsi) 217 &
B j cOEBO GOLO 60

10



1 OHOYyO 1. 5.
1 02Isd MtejHdzt s CoOHWGOIdyYdkzEr MCteshls!
1, 8w d3HOodzjdzdd 152 €1 0.

11



2. dHott2MmMlso® cOLB9, fOtetsea, YdqHES S
v stejlsdud mMsdy Mo jJHjddw.
VicOoa dzl dzdd MsMmisswdzdwWw dHJ] Odz' disd® g Qe df
pv=§RT (16),
GHPp( 1 Dp Ooa dzj dzdj G OL O,
V(EBissl vy &5 ¢ OL O,
m( CicdgOMMO 6 OL O,
[ ( € c/ digisdizV )tic dzOW BOMMO cOL O,
R= 8, 31 rISiktdsdgzch©d dOov cOLtseo OV { tsflst
v (i) edBsH JdzO0dzd yj M Ow (OB Mtsdzt IsdzOW ) Isj «
VicQodz]j dzgdjJ s dzOf J 2 te s dz0O
piVi PV,
= (17),
rae pq, V4, Ty, 02, Vo, T, — flaBneHUe, 00bEM U TeMIlepaTypa
B IEPBOM U BTOPOM COCTOSIHUSAX rasa.

l tBhjdB 9adHj] HOdzdets] EZtcOodzj dedj dd3j jls ¢

pV
- = const (18)
ltesy Mmr, fteslsjCoOshdj © c0OLOR fHted BHI

p, tsB IVY dizlzd s &3 J tOlskztej U ) ftcd f smis
dLsftesyj MhOdd

RLESISjtedsd ud MC A et tefsiyfp i ftetslsj C 0N 2
Isd B J tOIlskzte] :
v const [ dmr o O Ismwi [L G dstsisslsd a0 52 dzw

1V = p. V2 (19),

rae p1, V4, py, V, — flaBsieHHE, 00bEM B IEPBOM U
BTOPOM COCTOSIHUAX ra3a COCTBETCTBEHHO.
l BBhjd3 adH] Lp@SEwodst d d3j J(BO) © dH:
4ptGOWo[1{;fr]QOW LOodmddismis! HOodzj dzgdw tsls ¢t

T T

\ t, ' T ' T
{
oy
tdf. 1 tqm. 2 tqm. 3
stcdoOVw dJLtslsjtedddy M s jcggp MO dzOL ' ¢
RL 5B Otedzr 27 fifctessapnj jififfy ¢ eslsj SO h d2 ftod dzj
p = const

12



Jfdmr e O] lsmw JLeafiEaReal | § 2

oV,
T_l_Tz (21)1
CHU, Vo, T, T,itsBi Y5 d Isj 3 jtcOsktc® o §jtoe 5

iV =V, (1+x t) (22),
GHog=—K s j B jeObktedy 2 St WWdydjdls tsiy
V-BBI Y d&5 GOLO fttd lkj &3 jtcOlskzts
V-sBi vy d&3 6004, O ftod
tilsj B j e®Olstz@Pj dzdzOY ® CEwLOHEMOR Aj dz fiydw .
I sBhjd LOCEdEwig) il o@¥:

JteOWdyjmMeow LOadMmddismis: Bl ¥ B3O Bls Isj
\4 [1 P t

{2211

{2

/ I > U

T

tdm. 4 tdfm. 5 tdm. 6

Vo

t

»
»

-273
tdm.
stcdo OV dL B Otcdztsc 5 dfLtds @QitddFiPQ dzOL " 9 O Ismw

RLBn Stodz 21 ffctsapnj jinfipfy ftotslsj SO h d2 Htod s
Vi const
[fdMmr 9 0jIsmw L OCtsdetsdz z Otcdzv :

P1_D2

= (24)
T, T,
GHitl, ruOQodzjdzdj d Isj Bf jtOkzte® o  jtcot
d dzd p =po(1+yt) (25),

GHR ) Oy Qo dzj dzdj cOLO tfted Isj s jeOlskzte
p,(1 OY Qo dzj dzdj G OL O 0fcied Isj B j Okt
y=—Kllsj &5 jteOkztedz 2 Ctsi ¥Wdydjdas HOo dzj

273

13



] ©Bh jd Logtsgogcofnslg;cils(ze)qm
L% dujmMsSoOv LOoadMmddisMmis! HOodzj dzadw tsls |k

p V>V V, \ } p[ ‘
/ V2 | >T | I >V

T

tdm. 8 tdfm. 9 tdm. 10
p
Vg
‘T
-273 -
tdm. 11

stcdo OV dJLtBOtdztets sy MmO dzOLT™ 8 O] Is

visydzetsmis! cOLtsoara L OSSO

COCMY jted Bj dels Ocz? dzOW  ftetso jt6C O ff 56 GUsQdD,
sfdmr o0 ls ftsojHjdd) t6j Odzt dg@r = GOLts9
Isj B j cOlskzteOR. 1tcd o' MsCdm HOo dzj dedw R
slsmiszf dzj dzgdj Is dede. Gl tBi Wwhdzw j Ismw:
1. ftod tsy4 dz Mddzt desds My Olsdd GOL 59
f otsfls tc Ciplishisdatsd d Isw MwOo ded B 5 M Bl YV &3
Bsdzj ¢ zdzOd3( .

2 . ftcd dzdL Sdn Isj i3 j cOlskztcOR Mls Odzts
oLOd®BsHj2Misadw ®BiYHE Bsdj S kzdzodd.

ltesyjMmf ftojoteOn j dzdv ¥ JHQ téstisefte @L 400
10 ftejoteO jdedd o Y@ObtlelrfisMmisdL GOEm@isd
sjf dztslsT , t©Oo datsj :

Q=rm (27)

cHr;(i—f)'l'zH;dZJ ZOv kjfdsls0 fOttssBEOL 59 Odzd
dzj sBrtsHd MBS HdzvW ftoj oatcON jdadW o fdHtg did WS

14



1 Ots, ZOSBHWHh 2% o Hd&ZOBIY) MS s
dzZOL " o @O M j dzdg offf j eDdsztclzf tod Clststes? )
MisOdztse dIsmw dzOMm " higitolzdlr 7, taECM '™ 9 O6 Is

 Qodzjdzedj, SBlststets] fHftesdLotsHddz BT o
slsizlsfils oL 00CAYI® g WEHOO dz! dz' &3 H O9 dzj dzd j o3

[Isdesh jdzdj 1 Oteyd Calr'tsdaty dizds cHsO df jtcddd v M s
oLHEA] ftod HOddds?2 bidgONcOl Hadzise 56 f OB
) d Isj B j cOlskztej , 9" Oy j dadats jts Is dats frfdtdsts] vpig” «
o dizOY detsfls!. oBLHERO

o= .100% (28)

H

s dzs?2 9 jtorndzsMmisdzse s dzOIsw y j dedw X d
Hj2Mlsoakjls oHd& fso jtendatsfilsd Y dHS s
ScteOddydoOsh j2 1k o jtendsmis! , d Mmist

F = ol (29),

CHEOI CBL WW dydjdids §sejtehdshsdses dOwy
I( diH dzd d20 cteOdedy’' o jten desMsdese s Mdzsw .
I " sk® fsHdvisdY YJdHSEBMisd o §Of dddytor
20

h_p_gr (30),
GHH d3) o' MEsls O,
OO(CBLWWdyudjds foejhdshsdses @Ok jd
} () -f sl Y dHCshisd,
g=9,8cﬂ2-|zfr]gtstecjdzo[c1 Mo sBBHMGZEEE § OHJ dd v ,
r( )cOHd M S Of dddyto.

} Jtoj nSH ojJhjmMsaO® dL soy tHisGts M

§ izOse dzj dag g w30 s dz" I % teiff h)is PAgdf L Oy d J 2
ssdzd yj mlse s f 6 dzsh O s 2 d dzd Or HJ (

fesyd MNOA
Q =Am (31),

GHJ %‘e)-ugH;dszzow jfdsls® f zOo dzj dzgdv, Is
dzj sBOBSHd®BS] HA&Y ftjotwOh jddw 1 6¢ Iso
5j kY jteOlskztej § dzOo dzj dzd W .

m( SicgOfMMmO.

15



1OCtdz 4 2SO fted BOd 7 H jRHEEE o
ftestf steydtsdzOdz dzts dzOff oW 3 j dzd ¥

o
== 32),
e=z  (32)

GHej=Titldasdls j dz das kn ded dzj ded J

Al=|l—1,]( B)OBMtsdzs Isdatsj kHdzd daj ded j ,

lo( )Y § oo 5dz2OYOdz! dzOW H dzd dzO

| ( B)S sdzj YdzOW H dzd dzO,

o =% (zwmlla)-d5j R Odzd Wi ME 6§ Oy oWy § dad J ,
[ 7 BSHLEL& 5 dzg O, TOwOCIsjtedL s h 2
HiWBstedBOydd tOmiswy jddvy (M) Olkdw) .
4 tcOo sydsr § HOdzdz" | .

Ols-1¢) @EPBisMYW j 6@ Isj mdzdyj mMs Ow,

BB tls. Mls. = 133,3 10
BO® &. 10

N

16

)

Okds 21 0, 91A60 GEEERHY jBO. YdL dyj s ow,



ltedd3j ter tojnh jdzdw L OHOY

lteddgjte 2. 1.

sOCts] SCtdzdyjfMmlsess ojh jMmMkse® ¢cOLO 3 3*dzOn
ftcd HOo dzj dzd P 1Iff, Gs2j aBAARO IS Iz tc

[ Odets: &R |t JNJded: s 5dzd ud

v= 1°%0 ¢ dzO2 HY a3 f S(5)W t5tc d3lz ok

te= 1, 0° -

1 0 290 M

t=17°C g tsistsw dzd | dHj o

1 02 s o7 sy O[frlf_ 9 0jlsmw L OCis
sZOf jRtesdzO (1 16) :

v =2RT
PY =N

[ Bl jHddzvw EtcOo dzj
pV = vRT
[IsCEZHO dzO- sH d d

o 4 dzd yd dzlz :
pV
" RT
GHJR = 8, 31 r 4 A4
Fdzd o j tifOdz? dzOv ¢ G
I'rdifpdzy § d3:
, 1,028 - 10°Ma - 10m3
K
MOJII;-K'ZgoK
= 0,4 moJib
[Iso jIs: 0, 4 d&sd .

1%

8,31

ltedd3j 6 2. 2.

utsmikzn o d3j MisddsMmigsn j I20h g2 ¢ OL  YIs@, H
fnsjHddwesls ) femisr § Mshiz A OB safdsiS fipitz] st
HOo dazptdies yd MM dL slsj ed3dud M&d2.

[ Odets: |t 4N Jdedy:

Vi= 1% 1 smdzy MsjuHddzj dzgdw MmsmMkzutse ofs
p= 4ADlo Mt ®BIYAHR d olbttscsi[MGHds Ol
Vo= 3 & py - Vi =p (Vs +V2),

1021847 |[ISCEHO &OSSHdHB dMStsikzs o j dzdn
P
P2 =y v,

]l sHMlsQo dzv j d3 ydmdzj dzdz" J L dzOyJ ¢

17



_4'1051'151'12M3
P2 =" 12w + 33
[l jls:°1®, 2A10

= 3,2-10°Ia

lteddjte 2. 3.

1 021sd ldtshdlsj dz' dzzs o d&zOy dets s ¢ 918°C ,H Iz A
JMdzd bsYE@ tosfy’

I Odats: tdnjdedj: s IsOBdzdyy ¢ Os dzj dac
t=18C jGts f dztsls dzts fy Is fted tcOL dzd ydz
t, = 10°C HOodzjdzdj fted Isj B jtcOlskztc) Istsn

L 02 s g7 |8 1= 2 21AA,0
ftod Isid3fjtOlte] & CBHEUWOS] ® t
Wistedszdzj (28) tftej HJ dzvw j 3

o =L .100%

It ydmaavy j &G:
1,22 - 105TIa
¢ =7206-10°Ma
[ojls: 59 %,

-100% = 59%.

ltedijte 2. 4.

SOCks | @iscdEcHdBs L OeOlsdls! Hd&v f o]
ftcd Isj &3 G Olok t§ Ol Gy Is PGk j Olsktes2 100
[ Odzts: tdnjddj: 10 dzOGtcj 9 Odedj o BHT
m=5C¢ |(fd. VYsthakdz (38))

t;=10C Q, =cm(t, — t;)

t, = 100°C [ dzw ftcj otcOn j dzad W O SHT ) O]

1021942 |sjfdtslst (MK WsttRezdz (27))
Q; =rm

1ts LOSCBdzE MshRteOdzj dzgdwW 1 dzj tec d ¢

Q=01 +Q;=cm(t; —t;) +rm i
VHJ dzlsde@wzsy i3S sfis! *pHhu( SHASKGO
r= 2°BRAAOG (oLwlkr dL OB ddy)
I'm udq mdzv j ds:
Q=42-103-5-(100 — 10) + 2,3-10¢ -5 =

=(1,9-10°+11,5-10°%) == 1,34 - 107 (/)
[lso jls: "f1y,.34A10

18



ltcdd3jte 2. 5.

Il MMk &Odddkzd 10 C€c¢ °6dH sdteyd ded] o I3 f
Sn ZOY HY ded®c s vy HRY j cOsztcO® tSBtOL s OO h j 2
tcQod#SR sOCts] SCtdzdyj Mot dz2 HO B dzts ff t5

r Odets: [t Jhjdedj: 1 tHO, n dzOy
m= 10|ttHts Isj B j cOlskztizt(°CL OBl
t;= 10°C dz HE Isj f dzslskz

t,=-50°C | Qy = cymy (&, — ),

0=-4°C |GH 1 = 4 .2%A0/1(0S ¢ A ciAsQ HaY
1 O2 lsngp|Is j f dztsy BC sl o tsHT .
-? 10 fHtojotcOh j dzd § O BHT

Csdzd yj Mise s

Isj ff dztsls T

Q2 = Amy,

GHA =3, 3°6AMVU0T d&zH j dz' dzOW
f zOo dzj de®vY dz
[BtcOLBsBO Ooh d2Mmw fJtod 1
H S Isj o3 jOotgOlsk o™ j dzw W
Isj f dztslIs
Q3 = c;my(0 — t,),
GHj, =M 2 ,°1A1Q CcAd&Equ
sj f dztsy 3¢ sMls dz' HO.
10 Muvyls o" Hjdzw j B2 ¢
Isj f dztslIs dzy H dz20Gctej 9 @
H S Is J o3 jOte O Istztesd dztsh Ow
Isj f dztslIs
Qs = My (0 — t3).
stsMisOoddy ZtcOodzj dzd J Is
Q1 +0Q,+0Q3+0,=0
cimy(to — t1) + Amy + comy (0 — ¢,)
+c,m,(0—t,) =0
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tdh OV BkEtcOodzj dedj, sz yoj o3
. :clml(to—t1)+/'lm1+czm1(0—t0)
2 (6 — t3)
I'm yuyd fmdzv § ds:

m,

_4,2-103-10-(0—10)+3,36-105-10+2,1-103-1O-

2,1-103 - (-4 — (-50))
= 40 (kr)
JIsojIs: 40 CgG.
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1 OHOYd Hd&zW MOBsMissWIs] dz/ dzsSG B e
1 OHOYyoO 2. 1.
] OL fted HOoadzjdzedd 32 6§10 d Ijd3f jteOlskzte]
sBil Y3 c0OL O f k&ddtzs f B3O dz2 dzr -
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1 OHOYyoO 2. 2

Il BLHER, LOddd®BO0sh d2°Cd tcif O dssdzizted dc OB 26, 6 2 °
&z, fYBHO jtecOdzMw d&Octj o Odzd . | ©O21Isd Isj &
1) dqraststedyjmMédds, ftedyy @3 HOoa dzj dadj o tsL
ftedyy d@3 sBi Yy d3 6 OL O ko jdzdyddahw HB 150 c
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1 OHOYyO 2. 3.

1 0 tedmkzdzS J 12 HOdz CGctOWd¢ dL d3j dzj dzd W
CststeH dqWzOIss@r 1 t6J HMIsOo 1 Is] 1 Issls ftestgymm
dtg U .

v A 2

4

N
N
\|-A
N
\
\
3
b}

v
—
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1 OHOYyO 2. 4.
v B JcOlskztc® o t8A H ) @3 1§ ®DE P8 fiplds@el el  tdsts
1 02Isd OBmMdzt Isdzgz d ldesmdIsj dz' delz¥ 9 dzO
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1 OHOYyO 2. 5.

10 MEésd €8 ZHEZJAdIsMY MisOdz? dzOW {totso sdz
ftsH Hj2Mlseadjd3 clzL O, 9J M CtlstcBxjshEdd
10017, JMmdzd JjVYy ftjHjdz ftesydstsinlsd dzO0O tcOL

25



1 OHOYO 2. 6.
sOCts] CtdzdyjMmMlsets Isj ff dztslIsr dzz )y dzs L Olste C
dZzOnr sHWh j MWl 0f0tcde 0dz' HO, ddd&REFCPjets Isj d3tf
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3. [ MmezsetsH ddzOdd S d.
v stejsdud MEdd Mo jHjddVw.
| dzzlstej dzdz" ¢ H § @zfricdzf 8 5 G OL O L O dMmdl Istsdz
yomisdy:
U=; -RT (32)
GHY(r Npdzzlstej dadgv w 1 dzj tsc d W,
m( CicFOMMO cOL O,
M( € e/ dBBEdY tcdOvY &EOMMO ¢OL 0O,
R= 8, 311 y/ilkkdgpaz] BAgPdz' dzOW ¢cOL 59 OW ff sflst
s(dbjtoRBHdAOBd U] MSOW sj B jtcOkziO.

SE

RL A3 dzgj ded j o dzzlstej dzdzj 2 1 dzj e dd

AU =2 RaT 33
=3'u (33)

GHMU(@Y Ui HTdL d3j dagj ded j o dazlstej dzdzj 2 {1 dzj t6G ¢
Or( s) 2= idL B dzgj dadj Isj B jwcOlskzter .

i OBBISO c0OL O

A'=p(V,—V)) =p-AV (34)

CGH( 1 D Qo dzj dzdj G OL O,

Vi, Vo( TRl 2Oy Odz dzr 2 d Stsdzj ydz' 2 B Y &8,

oV ( B L d3j dgj dzgdj BBI Y BO ¢ OL O.

{ OBlsO odzj "lgag & j fiplsl'dlz cOB SISO Mo jtoh Of Isfw
A=-A=—pV,—V,)=—p-AV (35)

lted MYy Oldd c¢OL O tcOB s bidaf " dz@ A" dhtd patzdp c
<0,A">0.

l dzgzIstej dadzs ¥ 1 dzj tecd¥ disy des dL d3j dzd Is! H 9
Mo j toh j dzd jid3 tdcoOBASISLr OYtsdz Jsj todigsH d dzOd3d € d

AU=Q+A (36)

d dzqg =AU+ A’ (37)
ssdzd yd Mlsots Isjf dztslsr, dzi 8BAatSHdABS] HEY C

Q=cm(T, —T;) winQ = cm(t, —t;) (38)

GHG( A/ ( S gAY ) (FdAEKRPE) 2OV Isj f dsy B¢ sis!
Ctsdzd yj mMlso ts Isd §f dztslis T dzj 5B~ BH d d3ts § H dzw
94N jMmsoO P 1s (dddl
liwdsudud MSdd fwsyd -, fted Sl
f4®dHOUJ IS4 § dzslsr siizh j fiffsco@isjjdefrfy. ot

flse j teh O BBOW BOh ddgs?2 L O tSHddz yd¢ dz,
A=0;—0 (39)
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CHQ CEdedyj flsots Isjf dtslsr , § sdzkzyj dedetsj 50

QI Stsdzdyj Msoats Isjfdzslsr, f jtojHOddzts] ~ ts5dzt
ssiWWduydjdzls fsdzjL desets e @Hdzodw (str)
A -0,
n=-—-100% unun = -100% (40)
Q1 Q1
SsBL WWdydd dzls ftsdzj L dzgsets HY2Mmlsoadw (st 1)
I —T;
n= -100% (41)
T

lteddsj ter tojh jdedw L OHOV.

ltedd3j 6 3. 1.

0L osMisOls tsBi’ydE@ds dzBz) 6z d3j dzd j &5 YIs@. HIO:
tejLizdz s0OIsj] Mtdzdej ydzsets dzOctej o O Isj a3 J to
IPCHBS°R251 0 MSBd S ko jddyd zOfm:! odizlstej
[ Odets: |4 R | J D Jdedd:

He L J dzdedzvwj Isfpw S H dats O
V = 500 fstllssBz jets dL d3gy
@3 Ldegjeadd tftejHjdvj
tc ="1 0283 3 m
4, =10°C (298 MU=y R-AT
t, = 25°C G'HJTZQQUUl
1 02 1Is( ] sz yOj d3:

3 m
AU-? AU=E.M.R.(T2_T1)

R L btcOo dzj dzd W i
SO jRtesdzO ( 16)

v="0pr
PY =N

YitejL dz0 Y ® gz a3ty e
ZOSSH B o' Oy j dad j
mR pV
™M T
) SHi)s 0o dzv W2 a dzDwPd
Hdzv  dLdsj da dzd v o dz

ljtsdzlzqc[d33: .
AU=§pV<T—i—1)
I'mydmdzw § ds:
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2 283 |
=4-10° ([Ix)
[lso jIs®r y4A10

3-10°-500 (298
(208

lteddzjtc 3. 2.

I yddzddzHtej ftsH Iswyy dzr s ftsteh dzgj &3 dzOr SH
] OL dzOctcj 9 Ojlshwy 2O 88 s. s0OCks tOBBISE
[ Odzs: tdhddedd:

CO, ] OL tcOMmh Jtew jIlsmw fted dzj € 5lsps
m= 0, 2 |[CSbtstetsj MsLHOYEMY sOisdgjsdgl j tbt
AT= 88 |tcOBBISO e0O0OLO tftjHjdvjlkmw Wit

1 02 1Isdg? A'=plV, -V) =pV, —pW,

GH\alq‘Vz.ll dZ;O'L{_OdZJ er 2 C[ ¢ BdZJ- l{.dzr 2

RL kttOo dzj dzd W s [dizPdey P dzjs fz0O ( 1 6 )
m

1 OnBHd®B ftesdL o jHJ ddW:
m
PV1=MRT1
m
pV2=MRT2
USGHO
., m m m m
[ Bdzv edzOW BOMMO Ecdzy Cdmdzse ts
[ = (12 %= 2XKPa)NdEtE d
' yd mdzy § d:
S . = . 3
A =14 103 8,31-88 =3,3-10°(/Ix)

o jls:°rg,3A10

lteddi3j e 3. 3

ltedej LS My Obdd PO ffEdOM j,BIQ otk ik
dL d&3j ded &zOfifr 4 2O s PAEK® t©OBGIE Mo jteh Ofls
fisj z2C ORd MshMkzHO lshmklmlseskzjls?

[ Odets: t dNddedd:

AU=2 A" 0|l s sdz' L & j dgipw W s te Bz dzts 2 (
Q=0 sj todtsH d dz0d3d S d

1 02 A2 Q=AU+ A’
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v O¢C EG=060 A’ =Is®aU

I'royd fydatv= -8 10*Ix
[ s 9 i3 10%x

) edd&jtc 3. 4.
5j Bl j OO OO o dOGt] Ol pdzjs SfBE s
100C. [ftejHjdds: kjotjlbduyjmSs] L douj dd

[ Odats: H R t 404 dedy:
t; = 300°C 573s|l sMisd L 2j dghv ¥tk dk dts 2
_ T, — T
t, = 10C°C. 373s n = 1 2.100%
1 O2 lg: T
I yd mdzv j ds:
_ 573373 100% = 35%
=573 0= 290
Jso jlIs: 35 %

30



10HOYd Hd&" MOBsMistwls | d dsct t
1 OHOYyO 3. 1.

) Oletso 52 Cslsy dzd s o a6 18 D Bk widdd S 2
ftcd°C®" dastse Oo dzj dzgs, j mdzd kflsOdase d ¢af!

RLABjdej dedj  dzslsdesfylsd o tsHr ftod ftseor h j dac
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