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C¥V3 BOION

TepMmoauHaMKKa Ba cTaTUCTHK uskka Haszapuii
PHIMKAHHHT MYXHM BA SHT Mypakkal® 6¥numnapuaan
xucobnananu. By 6¥auMaapii pusHKa-TexHHKa CO-
XACHAATH MYTAXaCCHCNAPHUHT MyKamMMan SHaINiuK KatTa
caMapa Gepaiu.

Tapcus 3THA3éTraH TYNUam Ha3apuii duznka Giiinua
MaBXYA CYHITH AACTYpPra MOC XOnaa Ty3unrad 6ynub,
TEPMOAUHAMKKA Ba CTATHCTUK (pU3HKaNaH ¥30exK TH-
nuga é3unrad OupuHYA Kynnanmanup. T¥naaMuu ty-
suwaa Myaanudmap TowmkeHT AaBIAT MUANAR YHU-
BEPCHTETHAA TEPMOJHHAMHMKA BA CTATHCTHK HM3MKA
cannapu G¥iinya 1oKepH Kype Tanabanapy Gunas onnb
Gopuiiran v Taxpubantapuaad doitaananwan. Yura
myaxnndnap TOMOHMAAH Ty3uiaraH xamaa Hasapu# ¢u-
3MKA COXACUIA PYC THAKAA MABXKYA GYNrad TYnnamaap
Ba YKYB K¥AnaHManapuaaH GoHIanaHUArad Macasa-
Nap KHPHTUAraH. .

Yuwly tynaam 360 macanasH ¥3 HuHra ofanu. YHaa
MacalaNapHH 4HLLI YIYH TEPMOAMHAMHKA, CTATHCTHK
tdhusmka Ba knHeTHKA O¥ituua 3apyp SYATAH TYIIYHYA-
nap, KOHYHWATIAP, TAKCHMOT QyHKUUARapH, Hdoaa-
Jap Ba TeHrjaaManap kMckaua 6aéH aTHNraH.

Ma3skyp T¥IaMHUAHT ad3aNaIHK TOMOHH LIYHAAH
uGopaTKn, YHIA KT MACANATAPHUHT HU30XAH e4HMM,
KypcaTtmanap Ba Xasobnap macana WapTHAAH KeitvH
Gesocura 6epunran. llyuunraek, TanabanapHunr da-
OJJIMTVHHN OWVPKILAA YIapra KYMuuavK Macananap-
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naru Mypakkal MaTeMaTHK xucobnainapHi baxapui-
NapK YU¥YH UMKOHHAT GepHiraH.

Myannudnap tT¥nnaM K¥néaMacHHn KYpnd YHKKaH
Bapya Takpyzumnapra GoHaaIM MacIaxariapu Ba ukp-
Napy Y4YH YYKYP MHHHATAOPUYHANK OHNBMpaaHAap.
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ACOCHHM TYHIYHYAJIAP, KOHYHIIAP
BA ®OPMVIJIAJIAP

I. TepMOAMHAMKKA ACOCHAA YHUHT YUTa KOHYHH ETaau. Tep-
MOAMHAMUKAHHHT GUPUHUN KOHYHH IHEPUAHUNE CAKAQHUM 8
diaannt Koryru 6Yaub, y AICCHKAUK XapaéHnapH yuyH Kyiinna-
rHya EIUTANM:

6Q=dE+Zﬂd/l,, M

Gy epaa f — yMmyMmnawraH Kyd, A, — yMyMAaliras napamerp,
A0 — TH3MMIa GEPHATEH DMEMEHTAP HCCHKANK MUKIOPH, dE —
TH3IUM HYKH IHEPTHACHHMHT Y3TapHIIIH.

TepMoAUHAMHKANR HCCHKJIHAK CHFUMH (= gg KYPHUHHILAA
CIHITANH. Cﬁ Ba C, opacuaa Kyiinaaru GOF1aHuMIL MABXYA:

Cp=Cy = E[(ﬁf) *f](cu) : @

Onpuii Tvsumaap yayH (i = 1, yupa f, = £ 4, = 4);

~G = [( 9 ) +f][%]f ’ S

Oy epaa C, sa C,, — yMyMAaWrax Ky Ba yMyM/Iaiuran napa-
MeTpaap ﬂoummf Gyﬂmunam HCCHKAMK CHFUMnaph. Arap f = p

sal = Vé¥ynca:
JE v
G- {(F)+]%), e

www.ziyo?;z.com kutubxonasi



TepMmoaMHaMKK XapaéHnap y4yH acocHMil TEHTAaMa Nou-
Tpona TeHraMacH 6y¥and xucobnaHamm;

i ﬂ, i y 4)
i i

= MIOAUTPONA K¥pcaTKHIK. Bowka Typaard

Cu-
Oy epaa # = C,—C
XaMMa TEPMOAMHAMMK XapaéHnap y4yH TeHrnamanap (4) udo-
JA0aH OTMHAMH,

TepmoaMHAMUKAHWHT HKKHHYH KOHYHU 3HTPONHA TYFpH -
CHDArH KOHyH 6¥nU0, TepMOLHHAMHK XapaéHAapHUHT HyHanu-
LIHHH ndoganaitan:

s =22, (5)

Oy epaa S — HTPONMS, TEHITIHK MILOPACH KANTYBYH, TEHICH3-
JIMK MLIOPACH 3Ca KATMac Xapaéunap y4yH Taanaykau. {{} a
(5) ndonanapiaH TEpMOAMHAMHKAHHHT ACOCHH TeHT-
JaMacH Keaud uuKanu:

TdS 2 dE + 2 fdA. ©

TepMHrK Ba KANOPHK KATTAJAMKIAD OpacHAa KYMUHAATH TeHr-

JHK MaBXyA!
af; _{dE
T(a—%)&. “(@) /. Y

TepMOIMHAMHMKAHUHT YUMHYH KOHYHH, Oy HepHcTHUHr
HCCHIJTHK TCOPEMACHIMD: «IHEeMAepamypa Mymiaax ROA2A dHmA-
2AHOA MUSUMHURS IHMPONUACH MEPMOOUHAMUK RApAMempaapea
GoFnug 6VAMail Koaaou ea Xamma Moodasap yUyH HoAea UHMUAG-
du, SbHY GollKava KWiIKD alTraHaa, HoAbk H30TepMara HOMb
anuadaTa MOC Kenaam».

TepMoRHHAMMK NApaMETPIAPHH AHWKAALIHHHT HKKHTA YCY-
JIN MABXKYIL TOMPABHI KapadHaap YCyaK pa TEPMOIHHAMMUK MO-
TeHUUanAap ycyan. by ycyanap lKopHaa KeNTUPHITAH yuTa KO-
HYHTa acocnaHamn.

6
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TepMOAMHAMMK MOTEHUMANNAD YCYIH TU3HM XOMATHHH Xa-
PAKTEPIOBYH GHP KATOP TEPMOAHHAMHK NOTEHUIHATNAPHH KH-
prrdil UMKOHMHH Gepaan. Kyiiaa acocnil TepMoaHHaMuK no-
TCHIHANAAP BA YAAPHUHT TYAMK, audpbepenunaninapu udogana-
PHHY KENTHPAMH3. "

* 3appanap coHM yarapmac O¥araH TH3UM Y4YH HYKH Hep-
IHsIHUHT anddepeHUHaATH

dE =TdS -3, fd2, @®)

arY _ {d)
Oy udopagan (8_&} = ‘(ﬁ‘”);ﬁ- .

SPpKHH 3HEprust Ba YHUHr aAudbepeHUHAIH:

F=E-TS, dF =-8SdT - Y. fd, %

EN 24
6y ndonanan (a_i,) = (j;!%) Ai-

¢ TuBOC TepMOIMHAMMK MOTEHUHATH BA YHHHT Auddepen-
1HaNK: '

®=F+Y fid dD=-SAT + Y hdfi . (10)

95 ) = 2:11) .
Gyucboﬂaﬂaﬂ—(aﬁ]r (aT fl‘
DHTANBNNA Ba YHUHT AudrpepeHLManu:

r=E+3Af, dy =TdS+3 idf,, (1

oT P
6y ndogasan [a_f,.) = (a_e;)ﬁ‘

3appanap cOHM y3rapypyaH G¥iraH TH3WM YYYH OKOpHOA
KEATHPWITAH TePMOAMHAMHK TIOTCHUHANAPHHHT ¥3rapHiIH Ky-
AUAATH KYPHHHLIHH QJIaaM;

dE =TdS =3, fidd, + 3 p,dN,. (12)
i J
7
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df = -SdT - ¥, fdA + Y udN,. (13)

d® = -SdT + 3 Adf, + Y i,dN,. (14)

dy =TdS+ Y Adf + Y u,dN,. (15)
i i

By XON y4yH KaTTa TEPMOAMHAMMK NOTEHLUHAA TYLLIYHYACH
KHUPHTHAAIH:

B=E—TS-§,adej‘ (16)

de—SdT—Zf;dﬂ.}—Eﬂjdﬂj, “7)
rl ¥
6y epaa i -~ KUMEBHII noTeHUHan.

{9) Ba (10) ndosanapaan Goiaananut, T'utdc-TeneMronby
TEHTaMATAPHHH ONMLLH MYMKHH:

E=F- T(g_;-)g . (18)

x=0-7(37) . (19)

Onawit Tu3um (f, = p, A, = V) yayn (18) Ba (19) nan xyiuza-
THRap KeJaul YHKamM:

T
F:f;.—-TJE;zEﬂdT, (20)
0
Ba r .
x-x
¢’=‘D0—TI T20 dT. Q@n
0

[M'm66c-TeapMronsl Texrnamanapuaal poiaanaHud, Mexa-
HHK Ba HOMEXaHHK KYYNapHUHr GaxapraH MILH yIyH KyitMaoa-
ru HponsanapHy €3KI MYMKHH:

A =0 +T + (a—;%&)y 22)
B A =0y + T (Mateer) @3)

»
8
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laasapHUHE KaliTMac aaMadaTiK xapaéHoa KeHrainmuuaa
coBnLK ek Ku3mud XKoyns-ToMcon xonucacu €paaMuaa aHHK -

A 3 P

Py I

24

Gyepma AT=T,~ T ;Ap=p,~—p <0
VY v
T(d—T)P V=0

ICHITAMAM HBEPCHA ITPHUAHTH Acfinnaam, EuumMuHn aHuK-
JAHAHCAH HYKTarA HHBEPCH S HYKTAcC K Ba TeMNepaTypara
JCAMHBEPCHS TeMneparypacHaeiinnanu.
TepMoaMHAMUK TH3HMIAPAA MYBO3aHaT Ba OapKapoOpnuk
ILIAPTAAPH MYaiiaH TH3MMAAP YuyH Kapaiaad. Hionsumuananran
THINMIA GapKapop MyBO3AHATHHHI YMYMHH WAPTH — TH3UM
IHTPONHACHHKHT MAKCUMATT GYNTUILLUANE, TEHU

AS<0EkndS=0,425<0. (25)

MacanaH, OHp KOMINOHEHTAK UKKH $a3any TH3MMAA MYBO-
JAHAT 1ApTH (25) ndoaanaH Kyiuaark LapTra onud KeaTHHaaH:
T'=T"p =p (T, p) = #Z(T, p). BUp XHHCNH THINMAAPAA
MYBO3AHATHHUHT HapKapOpPIHK WAPTH

ATAS —ApAV > (), (26)
¢KH
AT Ap
IN% AS’> 0 @n

(27) TenrcuaMKKa 6apKApPOPAMK MATPHUACH AeHH-
naau. By eppa AT =T -T,,Ap=p—p,V=V-V,AS5=5-5,
["oMOreH TH3MMAAPIA MYBO3AHATIHK LIADTH

2 Vi =0, (28)

by ndonazan doitnanaHuG, noean raznap apanauIMacH yayH
TABCHP ITYBYH MACCANAD KOBYHHHM €3MUI MyMKHH:

Hc:i = XU(T!I p)r (29)
9
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KT, p)= p'z"fexp[% ZV,;u.,f(T)] — KMMEBUMI MyBO3a-
i

HAT ZOMMMIAKIK ICRUAAAH, V. — CTEXUOMETPHK KOPDHHLMEHT
O¥nub, peakiusara KApMUIYBYH Moaaanap yuyH mychar, peak-
LUHA HATHXACHAA OAMHMAH MOAZANAP YYyH Manduii OVnaau,
€, —MOIAa KOHUEHTPALMACH. 1 Ta (pa3a Ba k Ta KOMNOHEHTIH
reTeporeH TH3UMAAD YUYH MYBO3AHAT LHAPTH KyiHWAarMya é3u-
BENV

T'=T'=.=T"

p' = p" = .,.= p'«"};
/z} =05 (=12, .., kis=1,2,..,m.

TepmoannamMukaga SHPHHYH XHA Ba MKKKWHYY XU ¢a3za
yrmumap Kapanasn. bupraun xun dasa yrutap Knaneiipon-
Knayauyc popmyaacu 6uiaH wdosanananm;

dp _ i
ar - T (30)

6y epna { = T(s" - §'} — Oup Monb MoAAara TYFPH KENTaH ¥THIL
MCCHKAUTH, As = 5" - 8 — CONYIITHPMA SHTPOMHAHHHI Y3rapH-
WH, Ay =v7- v — CORMIITUPMA XKMHMHT Y3rapuiLM.

Hxkunuu knn dasa yruwnap Sperdect popmynack Gunan
uipoaanaHanu:

AC =~T(%L)za(%l,

A(%)ﬁ= 7 (df,l o

VYra S’rTKa3yBliaHnHK IIAPOHTHAA MAFHUT Maitnon 6¥aMaraH
xost yayn (31) pan {(f, = - H; 4, = M) Pytrepc dopmynacu onu-
Hagu:

AC=C -C, = [“:ﬁ] : (32)

Oy epaa H, — mardur Ma#oH Ky41aHTAHIUTH.

10
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I1. CtatvcTrK hH3HKAAA TU3MMHY TAWIKKA KHIYBYH 3appa-
JAPHUHT TY3HIHLI MOJENNApUIa acOCnaHHG CTATHCTHK TH3UM -
HUKE XONATHHH XapaKTeplnoBuu TePMOIMHAMUK KATTARMKIAPHH
anuknaul gopMmynaapu OMHHAIM. Arap TH3MMHHA TAlWKKA KK-
JIYBYU 3appanap KBAHT MEXaHMKacH KOHYHAapHra 6viicyHca, y
X043 TePMOCTATAA XOILTALITaH TH3UMHHHT 3HEPTHANN XONaT-
JOpHUHT OHpopTackza O¥AHLI aXTHMOMAMIH TU66CcHHHET
KHUHK KAHOHHK TAaKCHMOTH OPKAIH HORaNAHARMN!

Fi

W, = 9-??(1'-'.")
23_3‘9(“}) 33)

{

Gy epia &, — i-caTXaru TH3UM 3HEPTHACH, & = kT — CTaTHCTHK

i
remneparypa, (£) — KBAHT Xonamiap coH; 2= Y.’ Q5) —

| ame(s)
e JE
Karra congard 3appajiapaaH TalllKMA TONraH TH3UM Y4yH (27)
niponanad MuOGCHHHT KBA3HKNACCHK BA KNACCHK TAKCHMOTIAPH-
i YTHLL MYMKHH:

NOUINT HMFHHAMCH, €K XOAAT GYHKUMACH Jelinnanu;

dw =< Bm = plg, p)dQ (34)
[e” adQ
£ -
aw = :ﬁ_ir = plg,pdl" (35)
e e

1
By aé
W KBAHT xonarnap couu, dI'= dqdp,(i = 1,3N) — ¢asanap
frriocHHUHT AudrbepeHIIMaN ANEMEHTAP XAXMU, p{(g.p) —3XTHMO-~
MLl TAKCUMOT 3HYIHTH, Z = _[e'”"dQ éxn Z = j‘e”"""df...
\OAAT UHTerpanu, I' = I...Idm...dqmdp,...dpm :

Oy epna dQ = dé" 5,6 +dE ~— snHeprisa opanuF-
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Haonaunsnanral éNUK TH3UM DHEPTHACH ¥3rapMac Xarra-
a4k 6¥naam, awHn Hip, q) = E. by x011a 5XTUMOINHK 3UYIN-
ru JupakHuHr genpTa~-byHKUMICH KYpHHHLIMAA XaM hdoaa
KATHHAAY:

S H{gi.p}-E
p(H)=-E-%’T%)——J, (36)
or _ 1ar
Gy epaa Q(E)=3'§ €KH Q(E)=},TAT';;_§'

Fub6cHunr knaccuk TakcHMoTHaaH Makceenn Ba Boanu-
MAH TAKCUMOTAAPHHH QAWM MYMKHH:

k|
(U i
dw, _(m) e Tdpdp dp,, - . (37)
e
_ e kTgv
aw, = P (38)
[

(37) dopmyna épraMuaa vaean ra3 MOACKYAaIapy TE3NMK-
napuHuHr (v v + dv ); (v, v, + a‘vy); (v, v, + dv ) TEINHK KOM-
MOHEHTANAPKH OpanikFUIA és”m'um IXTUMONIIMIMHH XaMAa Kaean
F13 MONEKYNAnaph 3HeprusicuHuHr (dE, £ + dF) axeprus opa-
JNHEYAR OVAKI IXTHMOAAKIHHA OAKMIN MYMKUH. Arap HAcal ras
EpHHHT OFUPIHK KYYH Maitnonuaa 6aca, y xonna (38) dop-
MYa épraMHaa GapoMeTprK hopmyna onMHaIM:

s g _mgz
dn(z)=ne *Tdy n(2)=me *T; p(2)= pe *T;

Oy epaa n, Ba p, MoC paBHLIAA 7 = 0 TEKMCANKAATH 3appanap
KOHUEHTpauuscH Ba GOCHMH,

CTaTUCTHK TH3UM XONATHHA XapaKTeplnoBYH TEPMOAHHAMHK
KATTAJUKNAp YUYYH CTAaTHCTHK YOy épraMuaa KyAuaaru dop-
MYNANApHH ONHLU MYMKYH:

E=4r?20Z00), p = kT Z{T.V);
O =-kTInZ({T,PY;

12
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.S'—-+kan(T V) éxu 5—_(3;] :

N Fln Z(T V) . dmZ(T.p)
R

TepmocTaTra XoiAauIrad 3appatapi CoHY ¥arapyBuaH G¥nraH
TH3HMHHUHT E SHEPTHANH XonaTnapHUHr 6upopTacuaa Gy
BA 3appajapy COHM n ra TeHr 6¥auiu sxTumonnuru I'n66cHuur
KaTTa KAHOHHK TaKCHMOTH OPKANH HoaanaHanH;

ki)
Wow 2 ° Q(6,,n)

7
2 i (Enn) 9

(39) udona Epnamuia THIUMAATH Y3rapyBUaH 3appalapHUHS
YpTava KHMATH YYYH KyiHKaaru udoaaHH OnaMH3:

o e
A=65In%e ° Q(f,n). (40

Arap n1, Ta 3appa £TraH &, 3HEPrusiIM XoNaTHu onub Kapa-
cak, y xonaa (40) ndona Kyiinaary KYpuHU4IIHH OMATN:

u=fx Y

ikzﬁg:;]nf[e g ] Q{n). “@1

KsaHT Xomatnap coHH Q(n,} HH XHcobaaur MakcBeUTHHHE
xhaccHK Takcumornra, bose-JitHwTeity pa @epmu-upak Tax-
CUMOTNApHTA ONING KeTanu:

E& =@ o . (42)

= @)
iy epaa (—) vwopa Boze-iiHWwiTeiiH TakcuMOoTH A, (1) Hmopa
ea OPepmu-JIHpak TAKCHMOTHTA TETHLLIH.

V3nyKcu3 SHEpreTHK CeKTp.IH Xou yuyH (42) Ba (43) ngo-
nasEap KYAHAATH KYPUHHLIHH O3IH:
13

www.ziyouz.com kutubxonasi




p-&

dﬂ = erg 1 (44)
d, =g f(E), . (45}
dVdpydpydp; | I .
Oy epna dQ=—h3—, f(g)z g=25+1,5—
3appa CIHHH, e e £l

Xonatn A napametTp CHAaH XapakTepAaHYBYU TEPMOCTAT HYHIA
€TTaH TH3UMHUHF 4, 1 + d1 opaiukna GayKTyauusara aydop
OVITHII 3XTHMOJTHTH:

{(A=Ao)
| - 2 kT
dW = 28T dA, A% = X
Nkl T)

BHp XHHCIH TEPMOAHHAMHK TH3MMAA XAKM Ba TCMIEpaTy-
pauKHr paykryauusra gy4op G¥amw sXTHMOARUKAAPH Kyitn-
aaruya 6ynanm: '

_(V-Fy” oy (T -
W =_1_¢ % qv: dW = " dT,

sl

znxrl

kT,
iy ) T — Tepmocrar TeMnepary-
)

l 3
pacu, 4L = _(_ALIZ_)W — HUCORH QUTYKTYaLML.

Gy epaa Af = (F)2 =

HoMyBo3aHaT X0N1aTAArKR TH3HMIADHHHT XOIaTH acocal Dok-
Kep-TInank Ba boApMaHAaDHHKT KWHETHK TEHIAAManapH €p-
AaMMAA XapaJTaau.

Pokkep-ITnaHK KHHETHK TEHIAAMACH

3f aJ;
or oy =Y
6y epaa J; =a(y.0f(.0) - im[b&(}’,f)'f(y,f)] — onTH
YAUOB/IH TOK 3UUNHUTIH, aly, ) — ONTH YNUOBNH BEKTOP 6¥nuo,
TACBMPHIT HYKTaNapHUHT ¥praya Te3aurnHm 6epaiu, b, — tac-
' 14

www.ziyouz.com kutubxonasi




RHPHI HYKTANAPHHHI i- Ba k- NPOSKLHAIAPH OPACUAATH KOpP-
peasiuuann 6epann; f(v,1) = f(F, ,f) — Takcumor dyHxuma-
cn. Tawky mainon 6¥amaran Xoa yuyH BpoyH sappacvuMur
(urykryaumsicy @okkep-Tnank reHrnamacuaad kyHunari KVpm-
nMiaa 6ynaau:

(Ax) =br=2Dr,

Oy epna D anddysna kozdduouentr, r — Bpoyu 3appacu-
IUHT KAATHLUL BAKTH.
BOAbLUMAHHHHT KHHETHK TEHIAMACHK:
af  herf  porf _ _
§T+EBT+F§§_”DH o[fifs - 5 )dBdG,
Oy eppa v, — HUCOUI TeannK, 0 — apdheKTHB KecHM, G — da-
108MH Oypyak, F — 3appara TabCcup STYBYH TALIKH Kyd.

MACAJIAJTIAP
TEPMOAHHAMMWKA

1. DaeMeHTap nul yuyH dA = Zfdi, amddepenunan ndona
TH3UM XONAT NapaMeTpiaapy KaHAaAaup GyHKUMACHHRHE TYHK,
anddeperumrany 6¥na onMacTury KypcatHiacuH,

£ unin: Tuaum xonatu ymyMmniawraH Ky f, Temneparypa T
B TAIKM rapaMeTpiap 4, 4,, ..., A, OPKanH aHuKIaHanu. Dne-
MeHTAp M HoJacura TeMOepaTypaHHHT TS'U!H](,}IHC])C[JegeH L -
anu KkupMaian. TVnuk guddepeHUHANANK WapTHAAH aﬁ =

keanG yukaan. by 3ca TepMOIHHaAMMKAHKHT ZacTnabku (uK-
pH — TH3UMHUHE f=f(4, 4,, ..., A,; T) Xonar TeHriamMacura
MAIHP.

2. 100°C Ba Hopman Gocrmaa Gup MOJIb CYBHUHT ByF xona-
THTa YyTHWHAATH OYFAAHHIL HLIH BA CYBra BepHAraH HCCHKANK
MUKIOPH XHCODNAHCHH.

E u 1 1 Kenrafinwaa Saxapunrad vl d4 = pdV, Byrnanmu
ysrapmac Gocum ocTHaa ¥TaéTup, wysra Kypa Gaxapuaran il
A=p(V,=V)), 6y epaa V, Ba V, —~ moc xonna ¢y Ba GyFHUHI
MOJIAP XaXMIapH. V2 >> VI 6¥nraHnury yuyH OyetaHuiga 6axa-
pwirad m A = pl, = p-RTT = RT =3125,7 K. Bup monb
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CYBHHHI OYfIaHMIMAA OEepHATAH MCCUKIMK  MUKAOPH
Q =Aim = 40624 X. by epral = 2258 X/ — cyB yuyH GyF XoCH1
KMAWLE HCCHKANIH.

3. HzoTponuK AHIIeKTPHKHHK KyTORALina TalIKH 30eKTpP
MaHAOHHHMHT 6aXapraH UK XHCOBNAHCHH,

Euuun O3acu S, opanapunaru Macoda / ra tedr 6ynrax
ACCH KOHASHCATOP KYPHHHLUNEATH AMANEKTPHKHH oNub Kapaii-
UK. AHa 11y AUMEKTPUKHH TalUKH 3MEKTP MAHIOHTE KMPH-
TaiauK. ¥ BaKkTaa df 3apAn MHKAOPHHA KOHACHCATOPHUHT OHp

KOMIaMacHAaH MKKMHYH KOTVIAMACHTa KYYHPHULLIAA GOXAPHIraH M
8A =-(¢, - 9,)dl = ~tide = ¢1Sdc = 615 92 =y . %"-,
UYHKH € = 0.5, V' = [§ — JH3NeKTPHK XAKMH, ¢ — 3apSEHHHT CHPT
MUAnTK. Arap D = § + 4xP sKaHnurui xucobra oacak, y Xonaa
GHPNKMK XaXKMEA IUIACKTPUKHH KyTonaw uiun 6 4" = —ﬁ dD

Ba Xycychii Mannona Kyronaii vk 04" = — 4P O¥anummHM
TOMaMM3.

4, Tatukn napameTp A ra KyuiMa 6ynrad, S yMyMmnaluirad Ky
TABLCHPHIATH Xap KaHAaH oKl TH3UM YYYH KyIHIarH aiiHu-
ATAAP YPUHAH SKAHAUIrHHK KYPCaTHHI

ary {9/

(57, (50), (3F), =1 = (57). - [3_‘?}

E u u 11: TepMOAMHAMHKARMHT MKKHMHYM JAcTAAGKN HHKPH
XONATHUHT TEPMKHK TEHFAAMACH MABXYLMHTHIA O1HG KeNamH;
f=AT,A), Oyunan

& =(5F), 47 +(%), & @
= (55), + (), o ®

Arap TallKM napaMeTpHIHI TeMaepartypa 6¥tinya §'3répumu
JOHMMHI YMYMIAWITAH Kyd TABCHPHAA pyil Gepaérup necak, y

xonga {1} aan
(%), (55), (%)f =-1 @
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1 onaMus, f=p Ba i = VoyaraH xon yayH (2) aan

(%)V (5),(37), -1 o

5. Tepmux xoadduunentnap opacuaa a = P Sy kypinuw-
Jarn OOFRAHMIL MABXYR 3KaHAMCU kypcatuncuH. By epaa

o = _'_(ﬂ) — HCCHKMMKIAAH KeHTaliuw xosdphuumnenTn,
Vo \aT ),
f= -_&_(3_'/) — M30TEPMHK CHKHAYBYAHTNK KOPDUUMEHTH,
0 Plr

e
70 \oT), — GOCHMHHHI TepMUK KOSGPHUMEHTH,

6. BaHn-gep-Baanbe TeursnaMacura G¥HCYHYBUM TasHUHC
KPMTHK NapameTpnap p,, ¥,, T, Ba kputuk Koaddpunvenrt
s = RT, /p, V, xncobnaHcuH.

XKaBo6: ¥, = 3b, Tge.8a/27Rb, p, = aj2TRI, 5= 8/3.
. . i’“ _ = ' 3—‘0 = U
K¥pcaTMma: (Px +ﬁri(Vk b)= RT;; [aV]r-r,, 0;

2
(57“;} = 0 TeH[IAManapiaH KPUTHK NapaMeTpiap XMcob-
Tt
NANAIH.
7. JarepuaMHUHr GUpHHYH TEHITIAMACH p(V - b) = RTe_'R;"_V
ra G¥ficyHyBYM rasnuHr napamerpnapu p,, V,, T, Ba KpUTHK
koapduument s = RT /p,V, xucobaancuu, Katra xaxmiapaa

Jutepuun TenrraMasHHUHT BaH-aep-Baanbe TeHrnamacura yu-
1KY KYPCATHSICHH.

XKapob:p, = a/4e’’, V, = 2b, T, = a/4Rb; s = ¢*/2.

Katra xaxmnapaa JUTepHYMHHHT OHPHHYYW TEArAaMacH-
JAH TYFpHaaH-TYFpH Ban-nep-Baannc Tenrnamacura ytuna-
MM, ByHuHT yayH €Xp _R_;V HH KaTopra €iins, OHPHHYH HKKH

Xaau GHRaH Yerapasasmil Kepak, y xoaaa
2— P. MamMatkynoB Ba 6. 17
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p(V - b)= RT (1~ 22 ) RT-%.

RTV

Byuaau
pV -b)+ 5 = [p+y—(-;_—b):‘(f/— b) s'(p+ F‘})(V— b} = RT.

8. ANTepHUHHUHT MKKWHYH TeHTTAMacH

(p+ 5”)(V b)= RT

ra GYHCYHYBYM Ta3HHHT KPUTUK KOHPPULIMEHTH § XHCOOIaH-
CHH Ba OJIMHIAH HAaTHXA YHHHI TaXpHbaBHil KMiiMaTH XaMmia
Ban-gep Baankc razd yuyH OMMHIAH KMiiMATnapH OunaH co-
ARUTHDWICHH.

Kapob: s=3,75s, =35+395S = 2,67.

g-4-8

9. Knaysuyc TeHrnamacs

e LR

ra GyiHCyHyBYH ra3 ydyH KpWTHK Napametpaap p,, V,, T, Ba
KpUTHK KO3DDUUHEHT § XHCOOMAHCHH.

XKasob: p=RT/8(b+C); V,=3b+2C
_ Ba . _ _ 8(b6+0C)

T =\mrecy * = werc

10. (

Ba R §3rapmac Kartanuinap p,, ¥, Ba T, KpHTHK napameTpaap

)(V b) RT Beptno TeHrnamachaaru a’, b

OpKAAH MPODANAHCUHH.

et 2, 14, 8p.Y
Kapob: a _3kaka1 =§V;¢, R::——;’;}ck.

11. Ban-nep-Baanec Ba Beptao reHrnamManapura Gyiicynys-
4K ra3 y4yH XQKMull keHrafinig ko3d@niHeHTH @ Ba TEPMUK
CUKHIMI K0abDWIMEeHTH S Nap TONKUACHH.

18
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12. XamMma rasnap Ba cylOKAHKAAp yuyH Ban-aep-Baansc
TCHEIAMACH TMITWIATH TEHIAIaManapHuHT (1 + 3/0?)- (3o —1) = 8¢
KypuHUWa O¥nuuM KypcatHAcuH (kentupuirad Baw-gep-
Baansc terrnamacu). By epra w = p/p, w = V/V,; t=T/T,
itlynunraek ¥ >> V, 6yaran xonga 6y tenrnama Knaneiipon-
McHaeneeB TeHrNAMacura YTHIHNH KYPCaTUACHH.

a
K¥pcaTtma: (P + “I;E‘) (V - b) =RT Bau-nep-Baanse TeHr-
ramacuzarn p, ¥, T, a, b Ba R katranuxnap p,, ¥, sa T, nap opkanu

nposananu®, TeHramara Kentuprand K¥uunaan. w = V/V . >> 1 xoana
kentupuarad Bad-aep-Baaase TeHrnamacuuuur Kaaneiipon-Men-

nejiceB TeHrnaMacura ¥ruwu kypcatrunanu. by xonna kentupuarad

8
reNraaMa, @ =37 KYPUHHWHK onaau. By tewrnankaau

p'K*_ET_ST_——*RTk L V=RT
Vi 3T T e T KeNHO YHMKANH, HaTIKana pl =

1 OJTaMK3.

13. % = p/p,, w = V/V, 7 = T/T, yarapyeuunapaa Jurepuun-
HHMHT BUPHHYKM BA MKKHHYH TEHIIAMATAPHHKHHS IOKOpHIa Kelt-
THPHATAH KYPUHHLUAAPH OAUHCHH.

K¥pcarma Quaiurn macana Kypcatmacuan doilaananctit,

XKapob: .:r(2w—-1)=rez(i_$); (,,-4.;;7:)4@_ 1) = 57.

14, p, pV amarpaMmanapiaa nact TeMneparypanap y4yH pean
F3HAHT H3oTepMac boiinb HyKTacuaa MuHMMyMra sra Gyna-
. Temneparypa optHlun Guiaad boitae HyKTacH aBBan Karra
60CUM TOMOHT?, KefiuH 3¢a KMYHK BOCHM TOMOHIA CHLKUIAM,
boiihs TeMneparypacH Ded aTanyeBuH MyalisH TEMIIEPATYpaZa
M3I0TEpManary MHHEMYM opAuHata ¥KH OuiaH MOC TyllaiM
{(p = 0). boitnb TeMnepaTypacHIa pean Ta3 HKKMHYH BHPHAN
K02 OUUHMEHTHHHHT HONMA TEHTANTH KYPCATHICHH.

267)-

ap

Exum:

TeHrnaManad Boiinb arpunnry aHukaaHaau. p = ¢ ga (1) Teur-
samagaH Boitne TeMiiepartypack Tomwaanu. Bupnan k¥prHUILH

19
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_ B, C D
pV—RT(l+F+V2+V3+“‘)

XONaT TEHINaMACHHH KyHHIaru KYpUHHLLIDa €3aMH3:

(PVy (V)
by TeHTAAMAHUHIT X2P UKKM TOMOHHHU ¥3rapMmac TeMneparypa-
na Gocum B¥itnua anddepenuuannab pa [Q_g’_y)] ={ xampa
P

p = 0 ge6 xucobnad, B = 0 HH onaMu3. Pean raznapHmHr Kk-
KMHYH BHUpHaT KoadbuuneHTH boiinb Temnepatypacuia HoNra
TeHr 6ynaam. _

Ban-nep-Baanbe raszu xoamuma

_RT _ap [ RT _ >
L ol ol (GO A

(2) teHrnamanu Gocum 6¥iinya amddeperumannad, (1)Hu sa
p = 0 nut xucobra onuw natixacHaa T;= a/Rb nk Tonamus.

15. Ban-aep-Baanbc teHrnamMacura OYRCHHYBUM ra3 yuyH
WKKHHYH, YUYHHYH, TYPTHHYH BUPpHAN KO3PPULHEeHTIAPHUHT
KMfiMaTaapy B2 boiiib TeMnepaTypaci TONUWACHH.

E 4 #1 11: Fa3sHHHI xonaT TeHMIaMAaCHHUHE BUPHAA 1LAKIH

pV = RT(I +2§_]

L1}

KypuHuWiHAa €3unanu, Oy epaa B, Bupnan koadpuLnent aeb
IopHTUAagH. Ban-znep-Baanbe TeHr1aMacHHHED BUpHaT KYpH-
HUWHHHK OJalIHK;

_ A7 _a _Rr( 1 _a/RT)
L 7 A O S 2
v

_RT(,, b-a/RT 8 & _RT < B
"_V'[I"'T"'E"'EJ'“‘]“ [1+2—AJ.
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ByHnan pV = RT(1+E_zL) B =b- RT’B P B =b

xenub uHKaan. bokab remnepaTypacura B, = 0 6ynranna spu-
nuannany. Jemax, Ban-nep-Baanec rasu yayH T, = a/Rb.

16. AutepuiarHBHr GHPHHYY Ba HKKMHYM TEHIaMaIapura
OVIACYHYBYM raznap yuyH MKKMHYH, YYHHYH BA TYPTHHYH BH-
pnan xoaddunnentnap xamaa Boilns TeMaepatypacH Xucot-
JAHCHH.

17. Mochalurad xonatiap KoHyHUra 6¥HcyHyBuHM Moaaamap
a _ Ty By _ Py
YUYH - = == Ba — = —= VPUH/H 3KAHIHKNApH K¥pca
@ k J67"‘1 p"l
THACHH. By epia ¢ Ba B 1ap HKKH MOJIAHUHT XAXKMUil KeHra-
HUIW Ba TEPMUK CHKWANIL Ko3dduunenTnapu, T Ba p nap sca
MOC XOJIAA YAAPHUHT KPHTHK TEMNEPATYPANADH Ba KPHTUK §0-
CHMJIADH.
Ki¥pcarma XaKMUl KeHraliMil Ba TEPMHK CUKHIHLI KO3(¢-
DUUNEHTRAPH KENTHPWITAH ¥3rapyBuyaHnapna HQooaAmaHCHH,

18. Hopman wapoyraa (7 = 273 Ksap = 760 mm Hg) naean
FA3HHHT XAXKMHI KeHraiivw Koaggpuunentd 0,00368 [/rpaara
B3 TepMHUK CHKHANLW KoahdrumenTy $,00132 1 /MM Hg ra Tenr-
NUMH KYpCAaTWICHH.

19. OrupnuK KyuH mafnonHgary BaH-gep-Baanee Tenrna-
Macura GYfAcyHysUM GMpP XKWHCIM MOADAHMHI KPUTHK HYKTa
ATpOpHAArH 3UYANK TAKCUMOTH TONHACHH.

20, TepMOAMHAMUKAHMHT OWPHHYH KOHYHH Ta3 EKU CYIOK-
JIMKJIADHHMHT CTAUHOHAP OKHMHIA TATOMK KHIMHUILH HATHXKA-
CHIA COMKLUTHPMA HTANLIINA ¥3rapMac x0ara Keauliu Kypea-
TH/CHH.

K¥pcarma: 1) cTauMoHap OKHMHWHE YITYKCHITHK LWIAPTHAAH
¢holimanann Kepax,

2) BakT OHPAUTIAA HKKKUTA KYHUANAHT KECHMAAH a3 EKH CYI0K-
JUKHUHT OKKE §Tmuuia 6axaprarad HIWHH TONHIL Kepak;

1) xapaén amnabatuk xoana yraou aed xucodnawl Kepaxk.

Xaro6: d(xﬂ+%v3)=0, %v «X pa dy =0, x,=FE+
+p¥, =Const. by epaa x, conMiuTHpma sHTanbnug, £ —

CONUILTHPMA BHEPTUs, ¥, — CONHILTUPMA XAXKM.
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21. DaeMeHTAAPAAH CYB XOCHA HYIHIUMAA AXKpanTaH HCCHK-
MK MuKaopu @, = 287 kKXK/Monb, CYBHUHT OYFNaHHIL HCCHK-

anri aca Q, = 40 kK. Dnementaapaan cys GyFy XOCH KHAHLL
YUYH KepakK 6¥1a04raH HCCHKJIMK MUKZOPH AHHKIAHCHH,

E 4y v w: nemeHTnapaan cye OyFH xocun 6¥AHIINAA Kepak
6Y¥Maaural MICCHKANK MHKIOPH Q KyHHIArd TepMOXUMHABHI
TEHINaMaJaH aHHKJIAHAOH:

{#}+3{0,}-{1.0}=0.

CyBHUHT XOCHT 6ymuu Ba Gymaunm TEPMOXMMHABUIA TeHT-
NAMAacH KyHHDarnya €3unanu;

{H,}+3{0,}~{H,0} = 0, (#,0) - (H,0} = -Q,
by TeHraManapHu KyuIBw HaTHXacHaa
{#,}+ %{Oz}'" {H,0}=0,-0,.
ByHnaH cyB GYFMHUHE X0cHA OYNMUTI HCCHKIATH

Q= Q, - 0, = 247 xK/mone.

22. bup monb cyB SYFMHHHT DOHMHI Hocnmaa xocua 6ynn-
HIMOATH peakLiMa MCCHKJHNK qupexTH Taliky il BaxapHimMac-
JIaH KEYTdH peakUHAMard HCCHKINK »¢exTHIaH Kanyara-dapk,
KHWIHLIM AHHKIAHCHH.

E u y m: TepMogHHaMHUKAHHHT SUPHHYN KOHYHHAAH

p = Const 6yarannadQ, = d(E + pV) = dy,

V= Const 6¥araHpad @, = dE.

Wiykunr yayn 80, — 60, = p dV. Byunan Q, — @, =p (¥, -
—V)=pV,—p.V,= RT(n,— n). by epa #, Ba n, peakuusra
Kanap Ba peakLMaaH KelinH Moawnap conn. f, + —2-02 = H,0
peakuusa yuyn o, = %,nl =l g @ -Q= -

23. NoHMHM XaXM Ba NOHMHI GOCKMIA KEYyBUH peaKUHs
MCCHKAUTH O Temnepatypara Soramk, (6Q/aT), Ba (8 Q/aT)
AHWUKJAHCUH. Temnepa'rypa 1°C ra optranga 6up MOJb BOJ.IO-
POOHMHT CYB XOCHN KWAHG EHHLINAATH MCCHK/IMKHUHT Y3rapy-

UK TOMHJICHH..
22
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E 4 Peakuus HCCHKANTMHUHT TeMIepaTypara GOFNUK-
amrn Kupxrod TeHrnamacHaan auvknadaan. ByHURr yuyn 6u-
PUHYH KOHYBHHHT Hoaacunan Temnepatypa 6¥iinya nucbtbe-
PCHUNAA OIMIL KEpaK: . )

6@ =dE+ pdV

V= Const 6ynranaa Q = E, — E,. PeakunAHHHI HCCHKANK
‘Hpbextn Q, = ~Q = E, — E,. by xon yayn Kupxrod TeHraamacu

(%) = (Z_E"L)y _(ar) =(G) - @),

p = Const 6ynranaga aca Q = (£, + pV)) — (EtpV) =y, — 1.
¥ = E+ pV— aHTANbMHA EKM UCCHKIHK QYHKUMACH Aeiinia-
. by xon yyyH Kupxrod Tenrnamacu

(£9)-(2) (%) - €€,

[a_g _(dE+pdVY _ d(E+p¥) _ ( ]
ar [ T, a7 aT

By epaa (C), — 6up Moab Boaopoa Ba 0,5 Mok KuCnopoa-
AAH TALLKHI TOMRAH apanAIMAHIHT HCCHKJIHK CHFMMH, (C =
OUP MOb CYBHWHT KCCHKIUK CHFMMM Ba C C + Ruu xucoﬁ-
raoacak, (€}, = 47,89 X/K - mom, (C), =75, 12 XK/K - monb.
Hemax, TemnepaTypaHH 1°C ra owuprataa 6up Moib BOAOPOI -
HHMHT CYB X0CHN KMAWG énraHuaa axpanrad HecHKIUK (C e
- (C), = —27,43 X ra kamasp 9KaH.

YYHKH

24. TepMOTHHAMMK TH3HMIA MEXaHNKA KOHYHIAPHUHH TAT-
OUK KUIUO, TepMOAHHAMHKAHUAT OUPHHYHM KOHYHUHHHT MUK~
JQOpHI HdopacH oMHCHH. By epaa [aMUNbTOH WAKITHIATH ME-
XAHMKa TeHFTaManapuaaH GoinamaHuicHH.

Ey ¢ u: TepmoAHHAMKK TU3MMHHHE XAPAKAT TEHIAAMACH
[aMMALTOH TeHIMaManap TH3MMHM KYpHHMIIHAA KyHngarnya &am-
Jaau;
° dH - oH
P =5 = T 5. 1
q apj 4 p aqf ( )
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Byepna H = H(q,-,p,-,l‘.,q;p; ), d» P — TEPMOAMHAMUK
TH3UMHWHT YMYMJALLTaH KOOPAHHATANAPH Ba UMNYALCAApH, A,
TaLIKH MapaMeTpiaap, g, p, — TePMOAUHAMUK TH3HUMHH YparaH
MYXHT MOICKYNANAPHHHHT XONATH Ba HMNOYNbCIAPHHH AHUK-
JOBYH YMYMIAIUraH KOOpAHHATanap Ba UMNyabCaap.

(1) ndogaHuHr GHPHHYHCUHH l-;',- ra Ba HKKHHYHCHHH é,,
ra K¥maiTdpu® xamMmManapu 6ViHva {HuFMHAK O1aMH3:

2[”;;, q,) 0. @

Tusum sHepruacu E = H nan pakr 6yitHya XocH1a oNaMn3:
LR YL
dt  dr 3q q'
JdH di, eH -, dH -,

bynaan
dH
dE = Mkd& +E[ P 7, dq,q’} (3)

(3) HM KaTTa BaKT OPATWFHAA YPTa4YANALWTHPaMH3 BA TEPMO-
JNUHAMKBKa OUPUHYH KOHYHU ncronack GHAaH conMiuTHpeak, {3)
KyHHAArH KYPHHHLLIHW ONAZK:

dE = -3 fdi, +0Q. @

25. (T, V) ga (p, V) ¥3rapyB4annapaa Waeat Fa3HHUHT NeJMT-
pona Ba annabaTa TeHAAMATAPK OIMHCHH Ba GoLLKA TepMOAHHA-
MHK XapaéHaap y4yH TaXIHA KWIHHCHH.

XKaso6: TV'-'= Const, TV -' = Const,
pV" = Const, pV” = Const.

26. Xap ToMoHIaMa GUp XKI OOCHM TABCHPH OCTHAA ETraH

s v _lfev
Wii HCJIH T uyH |57 “vlop B
MXTUEHI Gup xuHCTH TH3UM YayH (G| =315, )  okan

JIMTH K¥pcatHncuH, By epaay — annabara K¥pcaTkuum,

24
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Kypcarma: TepMOoZHHAMHKANKMHT GUDHHYH KOHYIH
450 = dE + pdV DnaH Ba MCCHKANK CAFMMH TYIWYHYacnIaH dofisa-
NAHHUICHH.

C .
27.v= C—’ HMCOaTHH AHUKAAWHHHT 3HT aHHK, TaXpuba-
v
sHi yeyanapuzad SUpH YpraHWNaAMTaH ra3ia TOBYLLHKHT Tap-

KaaWl TE3MIK v KM ¥1valaup. Arap, KaiMiKok, (31acTHEK)
MYXMTIA TOBYIUHHHT TAPKAMTHULL TEINMIK U = ’% (K — xatinui-

KOK/IHK MOAYJIH, 0 — MYXUT 3HYWIHTH)} MaBayM G¥nca, Tosyw-
IHHHE TE3TATH, HCCHKAMK CHFHMIIAP HUCOATH ¥ BA H30TEPMHUK
KaHHLIKOKAKK (3MACTHIIINK) MOLYAU opacHIaru 6OFaaHuws To-
INHACHH.

E 4 1 1 Tazna ToByll TYAKHHMHUHT TAPKAAULL TE3NKEH aad-
abaTMx xapaéH Gynany, y Xxonaa

v=,’v%’“’. " ).

TepMmonMHaMHKAHHHT GUPHHYH KOHYHKAAH annabaTvK xa-

paéH yuvH
(%)
aV
s LdV =0 @)

»),

dp+ »

wdhoaaHy onaMH3,

T= T(p, V) TepMHK X0naT TEHINAMACHHK XHcobra oncak,
H30TEPMUK XapaéH yuyH

()
BULA AP /e
dp + (ﬂ) dV =0 3)
dp 1y
TeHrnaMany onamu3s. {2) Ba (3) ngomanapaat
dp\ __[dp
@), =1, @
25 '
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TEHrAMKHH Oonamu3. Kadfimukoxauk monyamn K = V— HH
xucobra oncax,

'Karl. = },"Ku;mm. i (5)

Gyaanu. (53 Hu (1) ra KYHKHII HaTvKACWAA KyHKAATH WhoraHu
K,

onamuz: V= }’—"‘!;” .

28. Onauuru macana Hatuwxacuay Goitnananus uaean ras-
213 TOBYLU TYNKHHH TApKAAMLL TEAMTHHMAHT TeMItepaTypara 60F-
JUKAUTH TonuacuH, 0°C aa xaBona ToByul TYAKHHUHHHT Tap-
KANWLL TE3NHFH XMCOOMAHCHH,

. Xapo6:v= }'——331 6 mfc.

29. Ban-gep-Baanbse TeHrnamacura GYHCYHYBUH pean razaa
TAPKANAYBYH TOBYIl TYIKHHHHWHF TE3AUTH ¥ TONWICHH.
Kapo6: v=uv,{l+2
asob: v =1v, 71
30. UccHknuk cMFUMAapu HUCOATH ¥ Ba TOBYLU TYJIKHHH-
HHUHT TAPKAJHLI TEITHIH v MALJIYM 1e0, uiean ra3 HUKH 3Hep-
FHACH BA IHTATBMHACH XMCOGHHHCHH.

2
Kapob: E = ,u( )-l-Eﬂ,x ,u + X,

31. Ban-aep-Baansc TeHrnamacuHaaH d)oﬁnaﬂaﬂuﬁ, TOBYLL-
HUHT H30TEPMHK TaPKATHLI TEITHIH aHHKAAHCHH,

XKagob: v, = L‘R%#zi{’. By epaa x — 6up rpamm
v(u-bp) M
MONLHHHT MAccacH, o — a3 SHYIHIH.

32,/ y3yHAMKAATM CTEPXKEHb fKYY TARCHPUAA YY3UAaAH.

DedopMmanusHi  Kainwkek, 1e6 xucotnab, H30TEPMHK

190

1of
o) - al

BA AMAGATHK y3aiinLl koadduumneHTapK |57 71, T \or
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mynocabat opkaau GOFTaHraHAKIH KypcaTtHACKHH. by epaa C, Ba
C, — cTepXeHHHUHT [ Ba f RoUMUi GYnraH xoa4aru NCCHKINK
CHFHMADH.

K ¥ pcaTsa: By Xon yayH TEpMOARHAMMKAHMHT GUPHHIH KOHYHN
30 = dE — pdl (1

kypuriny odagu, (1) ndonana E(7T, /) 8a 7(f, H 1e6, aanadaTvk Ba
HIOTEPMHK X0 Kapalaiu.

33. M Ky4 MOMEHTH TABCHPHIA CTEPXKEHb ¢ Bypuakka Oy-
pHNAIH. ATHa0aTHK Ba U3OTCPMHUK KapaéHAapna CTEPKeHHHHT

aM
“OypaauL KATTUKAHKAapH” g HMHT HHACOATH TONWIICKHH,

Xago6: (%{)w_ = (%)m,. ]

EP

K?DCﬂTM a: (_é?) = 0 » Y¥YHKH UcHLoa ﬁypaﬂmarall CTep-
w=l

KeHB hakar KeHranan, Gypunni 6ypyary aca yarapmaioy.

34. NMonutponuk xapaékpa raz keuratiradga 10 kkan ue-
CHKJAHK onaaH. Arap ras xaxmu 10 Mapra KenHraiica, 6ocum 8
mapra kamassu. floawTpona kKypcaTknuum, xapaés koachuim-
CHTH BA HYKH SHEPrHAHMHT ¥3rapultH XMcoOAaHCHH,

G

Kapobd:n=09 a=t;= -

! 1
— =—; AE = 2 kxan.
n-y 5

35. Unean napaMardeTHK yuyH HCCHKIMK CHFMMAApH dap-
Kk C,~ C,, TONHACHAH,

Bawm: G, =G, +[(25) +/](Z). M

[TapamardeTnknap yuyH f= —H, A = M. Waean napamar-
HETHUKNAP YUYH [a)f‘;} = pa Kiopy KoHyHura kipa M = C;f
(C — Kiopr soumuiicy). Hatixana (1) man C, ~C,, Cfl
2

HH OJIAMM3,
27
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36. Uaean napamarHeTHKHUHT annabara TeHTAAMACH TOMKI-
CHH.

C
Xapo6: HM” = Const,6yepaa ¥ = é

K§pcarma: Xap kaHaail TUZHM Y4¥H YMYMHKIK annabata TeHr-

STaMacy (af) df+y( f) dA = 0 nman napamarsut Xonu yuyH

f=—H, 1= M peb Kabyn xunub, TepMuk TeHrnamacu M = QTE HH

Xitcolra ONHIL KEpaK.

37, Kyitnparn xapaéunapna uaean ra3 HCCHKAHK CHFUMH
aHMKgIaHeKH: a} pV'? = Const; ) p*V = Const.

E 4 i w: TepMOAHHAMHKAHUHT BUPHHYK KOHYHH (0 = dF +

+pdV Ba HCCHKAUK CHFUMC =%napnau E= ET, x)

Ba V= WT, x) neG, kyiivnard HdoJaHH ONaMuns;

Cy =Gy +P(%) : (1)

X

YyHky, naean razHiHr wukH aHeprusick K= C,T+ £ wy
HUHT YUYH Xap KaHAai JOMMMIt X 13 YHHHT UCCHKAMK CHFMMU
C, ra renr 6¥nanm.

a) x=pl?=Const npa PV=RT, p¥?= RTV = Const,
X fov v :
V=2 (2 =-Zr=~1. (vdomaraxspa C,, =C, - R

- ©) xonuna C, =C +2R

38. BUp XUHCAH OFUPANK KYYH MaliiACHHAA UHAMHAPAA XOii~
AallraH, IOKOPHAZH YerapanaHMaral uaeas ras yCTYHHHUHT HC-
CHKMMK CHFUMH C_ ra TEHIIKTY KYPCATHACHH.

E4uur MccHKIHK MyBO3aHATHAR YCTYHRATH Ta3 TeMiepa-~
TYpacH xaMma Xoiga Gup xun, Gocumu 3ca i GanaHgAHKKa
xapaG nacasan. by xonaa dp = — pgdh, p — raz audnur,

28
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_m _ml _p
pV =43 RT, pV = RT =2RT,
dp ={IRpo = —pgdh.

dp L _pgh
BYHJIaH dh p=pe* Bap=pe v Lnwmuap-

Jt) MIean ra3 oTeHnuan sHeprusicn I/ = ngShdn RT ,5—

KYHAANAHT Kecum to3acu. Tas YCTYHHHHHI" TYJIMK, JHEPTHACH
HMYKH B3 MOTEHLMAN ZHEPTHANAPHHHHI HHFHHIMCHIA - TEHT:
En = E+ U= E(D + RT. HCCHKANK CHFUMH

c=(%), =), + (), = =<,

39. 5 M® xaxmparu xaso p, = 4,052 - 10° Ila 6ocum Ba
+ = 60°C TemmepaTypaza noJIMTPONHK X042 yUNaHMa XaxmMraua
kcHrannu Ba 6ocumu p, = 1,013 - 19° Tla 6¥aaan. [Monntpona
K¥PCaTKHYM, KeHraRKII HWH, HCCUKJRK MUKAOPU Ba Oy Xapa-
{$HAA MYKH DHEpPTUst ¥3rapHiuy XHCOOIaHCHH.

Eunue pV" = pV, ékn 4 V"= (3V)". ByHaad noaurpo-
112 KYPCaTKHYH H = % =1,26.

MonuTponKk XapaéH BakTHIa HaxXapuiraH ML
Vi 5!
1 (s o' | _ov | phoaM
W:I dV=fplidV: — . = '
W P AL (--myy' | (i-n) (1-n)
4 4

W= pr:-_lesz _ 4,052-5-10;-22013-15-105 10K = 1884, 54 K.

[MonuTponuK XapaéHia HCCUKAWK MUKIOPH Q = mc(t,~{),

Oy epaga m — ras MaccacH, ¢ —NOJUTPONA COMHITHPMA HCCHI{)’[I—‘IK

~ Cy=C -
curliMu. TloauTpona Kypecatkndu n = c:‘:_c AaH € =6y — }{ ,

29
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wey (13-4 )(1-v)
Y

onaau. me,(t, — t,) = AE 4Ky 3HEprHs Y3rapuily 5KaHIMTHHH

HATHKAAA UCCUKAMK MUKAOPH Q = KYPHHHLWIHH
3caab Ba TSPMOIHHAMHKAHHMHT OUPDHHYY KOHYHH AE = 0 — W
HaH doftranatub, Q = W L= ""” = 659,54 K Hn BaAE = 1225 K
HH TOMaMH3.

40. bananamukka Kapab tponocdepa reMnepaTypacHHUHT
nacaiu cadabu TYLWUYHTUPHICHH Ba XABOHH MAean ras neb
xuco6iab, armocdepanHHr 6anaHIIMK TeMIIEpaTypa IPARMEHTH
XHCOGIAHCHH.

Evwum: Xaso Sanavaivkka KyTapwirania, KHUMK 00cUM
coxacura ¥Tuiun Tydaitnm kerarasan, by keHrafinnu annata-

THK 0ed xucobaall MyMKHH, YYHKH XaBOHHHI HCCHKITHK yTKa-
Ly
JYBYAHJIHTHK XyZIA KHUMK. AnnaGaruk xapaéuga Tp ¥ = Const.
dT | 1=y d
By udonagan 5 + 77 7" = 0. YKKHHUIM TOMOHAAH, Banaka-

JINKKA Kapab Gocum ¥srapuaiuu dp = —pgdh, p — XaBo 3UWINTH.

1 =0 =n_ AP
Hnean ras xonar reHraMacu pl = ” RT man p =y RT"
dp ug 2 97 y-ldp _1-y ug
onfla — = 5 dhexn-ﬁ— ———-————dh DynaaH
y xom p T P ¥ y

daT _
ah y iT
JAAHANKKKA Kapaﬁ aTmMocipepana TemMrepaTypa IpaIHenT! - =
=—9,8:-10°K/m == 0,001 K/cm.
41. Xaeo yuyn C = 0,237 xan/r - rpag sa 7—+~—I41
IKAHNHUTHHH GnnraH XOMA2 HCCHKNUKHUHT MEXaHHK SKBHBA-

JIEHTH TOMMICHH. XaBOHWHI HUCOMIA MONEKyasp Maccacu
1 = 28,84 r/Monk.

XKaso6 J =

vl ug XaBo yayH y = 1,4; x4 = 0,029 xr/mone. ba-

= =418 X /kan.
Cp( 1)
42. MMonuTpona KYpcaTKUYH # HUHT KaHjail KWitMaTIap1aa
MAean ras CHKHLWAA KA3MITAH, KaHnai KuiMaTiapiia aca co-
BHitan?
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XKapo®:n>1paxusuitom, £ < 1 1a coBUitan.

43, EuaunapruHr €4 nesopnapu AC Ba B, yHUHT KOMKOFH
CD Ba nopweu MN annabatk KOOHKIaH TAUIKHA TONTraH.
Taru AB neceuknnk yrrasaoum ([ -pacsm). Tloputeds UHARAARIA
IUKANAHUILICH3 XapaKaTaaHaau. [opilieHb 10KOpHCHaa Ba OC-
1M1a UCCHKAUK cHFuMH C, Ba aanabata KypcaTKuuu y Gup
xuana OYaraH Oup MOIBAAKR HAean ras xkoinairad. Uuwauuap-
(IMHT MACTKH KMCMMKIATH OHPHHMM ra3z KBa3MCTATHK X0./a
Knzniamn (xku couitam), HaTHKana MN moplueHs K¥3ranaiu.
Hlyraai xapaénga GUPHHYM ra3 HCCHKTHK CHEHMM €| Ta3 XaKM-
napu V, Ba V, opkann udonanancus. IKkuHYK ras Hccuwmx
CHFUMM HHMara TeHr?

E 4 1 ur; BUpHHYH ras OATaH 2AeMeHTap HCCUKIHNK MHKIOPH
80 =CdT + pdV, =C,dT, + Rﬂ ——dV,. Uxkuuu¥n ra3 onran
HCCHKANK MHKIOPH 0Q), = 0. I.Lly:—mur yayd C,=0. p, B2 p,

v, _ T
GOCHMAAP TEHTMIHARH 1,; = —-, GyHnaH dlfi + d‘fz dTﬂ _%x
2 2
xV, + V, = Const gan b '
1
+ —+ dV, = — Ba +
(% ) 7 80 =(C xR ar
. hth
ﬂCMaK C C V?"'yVI V2+}'V y V.
~ 44. Arap jokopu Konkox, © D
CD vcengnuk ¥TKasypud Ku-
JIMHCA, LHAMHAPHHHT IOKOPH v,
KHCMHMAATH TA3HHHT TEMIIEPa-
Typacu ROUMHUH caknaHea, on- M N
JHMHTY Macanaga Xapol KaH-
JAait yarapapu? Vi
Kasob:
V44V A B
Yi+xra =
C =535 = lpacm.
31
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45. Arap ras xaxmu V, nan V, rava ysrapca, NOJMTPONUK |
KapaéHaa 6Sup MOJL WASaN FA3HUHT GAXAPTaH HIWH XHCcoGnaH- |

CHH.

a-1 a-i
. ¥ ¥ ¥
Kapo6: W:i_l_T'[[_(F;J ]=ffff[(7f) _[}

46. Xap kaHnaii 6up XUHCAK MoaJala

(€.~ Car+ (52, B7), - (55), (35, =

MYHOCA0AT YPHHAM IKAHTHIW NCBOTAAHCHH.

47, XKucMm (MacasaH, KOCMHK Kéma) uaean rasna & Te3nHk
6unay xapakatnaHaérral 6yncuH. KMCMHHMHAT KaiicH HYKracu-
[a 1a3 TeMnepatypacH MmakcuMan 6¥nanu? Arap rasiu yparaH
MYXHT TeMmnepatypacu T ra Tedr 6ynca, aHa Wy TeMnepatypa
AHHK/IAHCHH.

. vl
Xago®: T, = T(l+ ng]

48. TepMoaHHAMHUKAHHHT ONPHHYH KOHYHMIaH thoiiganaHus,

Kuaitnepon-MeHaenees TeHrAaMacura GYACYHYBMH ra3 yuyH

C, -C =R+V- (av) —p(ﬁ) 3KEHAHIHM KYPCATHIICHH.

Ipjy

49, Uccukank 2aementi 6Q Huar anddepenunan ndona-
CH (hakaT TepMHUK GHP XWHCIIH TH3HMAAP YY4YH FroaoHoM. Tep-
MMK GHD XHAHCAW OYAMaraH TH3AMAAP Y4YH 3 HUHT TONOHOM
IMACHTN KYPCATHIICHH.

E unur: Mcenknnk curumnapu €, Ba C,, Xap Kaiicien 6up
MOAIAH OJIMHIAH BA HCCHKIHK Y¥TKa3MaiaAUFaH NMoplieHb OpKa-
An Gup 6UpUAaH axXpaTWIraH €nuK KOOUKIAru HKKNTa ra3Hu
onub Kapaitnuk, byHaaii THIAMAAD YUYH

80=8Q +80,=
= CdT, + pdV,+ CdT,+ pdV,= (C, + RydT, + (C,+ R)x
x dT, = 5 (T, + T, )dp (M
32
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Hpona T¥Aa sudrdepeHUUATINK IHAPTHHK Gaxapa oaMaiam.
Hdemak, y ronodommac. By HaTMXa TepMUK OGP XHHCIHMAC
THINMAADAZ FHTPONHAHH MaXCYC aHHKAAWUHH Tanad KURaan.

50. Janeron xoHyHuaaH doinanannb uaean raj apanauma-
napu sHTponusacH T¥rpucuaarn T'ub6c Teopemacu ucGotnan-
WITER

E 4 n ur; TanbToH XoHYHH 6¥iinua, Haean ras apanatiiMacu-

Huitr 60CHMH afpuM ranap napuyan 60CHMAAPHHMHT HHFHH-

JHCHIa TEHT: P = E ;. Llynutir yayH upean raaiap apanamma-
i -
CMHMHT HTpOMMSCH S =JdE+TpdV = Zj‘dﬂ";’f"'y =Y s,
J i

Oynanu. By aca waean raznap apanammacﬁ yuyH TuGc Teope-

micuHy nbonanaiinn.

51. 10K Ba 10-°K opacuaary Temmeparypaiap dapku 3 K
1 300 K opacuaard Temneparypanap ¢apKura 3KBHBANEHTAH-
i1, abHM Keawp#H wikanac 6¥itnya TeHr TeMneparypanap opa-
sauirH (HHTEpBanK) A T 3KBHBAACHTMACTHTH KYPCATHACHH.

E u u u1: bepunras reMneparypanap yiyH KapHo uuiouviapu-
1uur goilnasy i xox@duuneHTRapH OBp-ONpura Texr, ae-
MaK SKBHBANEHT OVaagu. AMMO TeHT TeMnepaTypanap papku
‘JKBUBAJIEHT O¥Aa onMaia.

52. Hnean anextpoH ra3 XONATHHHHI TEPMHMK BA KaNOPHK
XONAT TeHInaManapu pV = %E MyHocaGat OGunaH GOENaHra.
Iy ra3 yuyn aguaGarta TeHrnamanapu {p, V} Ba (7, V) y3rapys-
HAHAAPAA TOMWACHH.

Euuw: Bupunryu kouyu wdonacu 8Q = dE + pdVrakipa

50 < ( ) dp+[(gl’f) +p]dV ()
exu 50 =(2£) a1 +[ %) + p]dV =
=(§)V dT+T("p) av @
O¥namn.
} - P. MamaTkynon sa 6. 33
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Annabatuk kapaéwaapia 6 0 = 0 9KaHAMFHHH XHco0ra o1~
cak, (1) npopanan

pV=§E (3)

TeHIAYKKa Kypa pl** = Const sa (2) udonanan TV #* = Const -
AAPHY ONAMM3.

53. CyBHUHF xaxMuii keHrafimil Ko3pPULUKeHTH a Xapo-
pat 4°C Gyaradaary nuaopacihu yaraptpann. 0°C <7 <4°C tem-
nepatypa cpaluriaa maHduit katranuk 6¥aaam. [Hy Temnepa-
TYPa OpannFnaa cyB ainabaTHK CHKHATaHna GOLIKE CYIOKAHK
Ba raznap xabn KM3HMacnaH, COBHLIN KYPCaTHIICHH,

E4n:

8Q = dE + pdV = CVdT +[(g_§) 5 p]dV -
Fa

=cydT+T-(g_;;) av =c,,dr+%dy =0,

OyHaaH
dT=—~E,T%dV. (1)

(1} udponanan iy Hapea k¥puHanuku, ¢y 0°C < 1 <4°C tem-
nepatypa opanuruna o > 0 6¥arannury yuyH, annabatuk ch-
KWITAHAS COBHANN. :

54. TepMoanHaMUKaHHHT aCOCHI TeHrnamMacuaan dofinana-
HHG Maxceenn xonmpacH TMKNAHCKHA: Vp nnarpammana BaH-
nep-Baabe H30TepMACHHH TaXpHOaBHi TVFDH H30TEPMa-H30-
Oapa ae (2-pacM)HH KeCHIUMAAH XOcHa BYNraH cylokmMx-0yr
Pa MYBQ3aHATHTa TETHLLLTH 6¥nraH
lo3anap OUp XL

E 4 v it TepMOIMHAMWKAHUHT
acocuit Teurnamacy TdS= df +
+ pdV yu abede M3DTEPMBK LIMKA-
ra TatéuK Kuacak T¢dS =
= (ﬁdS +(ﬁpdV HK Gepaam.
By epna §ds =0, $dE =0,
épdV = 0. Nemak,’ w3anap

=.§ ., abHn Gup xun G¥nap

abea
2-pacm. 3KaH.

34
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55. Ban-aep-Baanbc razMHHHE 3HTPONMHACH XMCOOAAHCHH
w yitMHT agnaGata TeHD1aMacH (p, V) yarapyeyannapaa Tomiwi-
CHI

E 4 1 ws: TepmoaAMHAMHKAHKHT aCOCU#1 TeHTIaMacHIaH

C dT+{[aE) +p}dV
J'dE+pdV+S .[ Vi +S, =
T
()
d7T
=ﬁ;T4I@9£V+&.
(1) Ban-pep-Banbc TeHMAMacnaaH p = ﬁ ~ . ByHpan

-b
(':f) = VRb IyHuur yuyH (1) aaH BaH -aep- Baa.nbc ras aH-
IPOTIHACHEN XMcoOMaiMu3: § = .[CV =+ RIn(V -5)+S8,, arap

HCCUKANK CHFMMH C, HHHT TEMNEPaTyPara Ky4cH3 GOFTHKAH-
1Ny xucobra oncak .

§=C,nT+ R In(V-b)+ S, @)

AnuabaTHK xapaéHnapaa S = Const, 1WyHHHT ydyH aayaba-
T TCHTAAMAcH (2) Dan KyiMIArH KYPUHUIHK Oa0H:

TV ~b)"'" = Const . (3

Arap (p,V) yarapysyaHnapaa ézcak, (3) maH (P.+ Fay) X

x(V —b)"c»«i = Const. C,# Const xon yuyn (V -b)jexp x
T

x(V - b)exp{j ] Const.

a

56. C, — C, ailHpMaHUHT XaXMUH KeHrafKL Kosdduuy-
CNTH @ BA repmnx CHKHAUI Ko3dduimeHTH § OunaH GOFmuK-
JUTH KYPCATHICHH.

Euni:
2
-G =|(35), +#](3%), =T (38), (3F), = % wyurcn

() 95, v (5, 5.7, -

35
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57. Ban-pep-Baanbe razu yuys Cp - C, alinpma xucobnan-

CHH.
JE avy _
€-C = [(aV) +p](ar),*
N
apr - ()
T(ar) ( P
v
. éap aT ((?V) =-] VY _ _[aP
HyHKH (ar)y(av) Mpoanan (3_7);» __(Ef)yx
57}
avy _ _|aT
X(EE)T - [a_p] '
vl
RT a
Ban-aep-Baanee Tenrnamacuaan P = oy~ 7 XocHiana-
(22) =R f20) L T 2
P AaThy “V=b"\aV T (vosy v by udonanapnu (1) ra
Ky Haruxacuma C, -G, = R ~_R . V1a

122 (¢ R
RTV| ¥V RTV

CHIpAKNZIWIraH raznap yuyH alinpMma Kyiinaarm KYpHHUUIHM

onanM.;
C,-C, = (1+R_2T£‘F).

58. TepMoAMHAMUKAHMHT GUPHHYM BA HKKHHYN KOHYHIIA-
pyaaH Gofaanannt, Kylinaary myHocaGamiap HCGOTNAHCHH:

Oy epaa @ ~— XaXMUH KeHraiHi Ko3DPHUHEHTH, 8, — TEPMHK
cuKunU kodhdunuenTv, § — anuadaTHK TePMHK CHKWIMIL
KO PHUHEHTH.

16

www.ziyouz.com kutubxonasi



Evnu 1. (p, V) y3rapyBuniiapaa aauadara TEHTAaMACH.
ar ar

—) dp+y|=) dV =0 nan
( )V P y(av)p

ap
ar
("35) “”%%—”. (1)
ap jy

T = T(V, p) haH N30TEPMUK XapaEH yuyH

(r’p) _ (-:%)p
W), =Ty )
P/,

(1) Ba (2) pan

(3)
(4}
(3) va {(4) gan
TV,a's
CV:(,B—&),B‘ (5)
(}) Ba (5) nan .
C =" (6)

2. by Macananu AxoGuannap xoccanapuiad doHnananud
CIHLL MYMKHH. :

59, Sxobuannap xoccacuaad popananmub(V, Dea (p, D
ysrapyeumunapaa C, — C, alinpMa TOTHICHH.

_ {38\ _ 7 9(8.p) _ 1 3(S.p) ITV) _

Eynwm: I. a) C, = T(Ff),. =T ST T 3P 3Tp) -

37
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5]
6) CV=T(-§§) =330 Jed) =C+TY

' =C, -T

e L

2

L

T

6) Co=C,+T

= --;|w=

» YYHKH (—%) =

m}m x
=R

60. bup Mone Ban-nep-Baanse rasu gonMuit p 6ocum octh-
aa V, xaxmaan V, xaxmra4a KeHrafinluM yyyH yHra KaHua
HCCHKJIHK MMKAODH OEpHIHILH Kepak?

Eupur:

8Q =dE + pdV = C,dT + [(%)T + p]dV -
= C,dT+T-(38) dV( )(V—b):RT

| a 2a
T =~§[p+ﬁ—ﬁ(V—b)]dV;

0-=f[coar+T(22), dV] [[m—;)(l/ _5) (P'!'—;,:y]x
h-0yrali-g)] - G[ots - - )]

61. MsotepMuK Ba aanabaTHK CHKIIYBYAHAWKIAP Opachia-
. TH SOFTAHULI TOTIMACHH,

.38
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XKasob: g =g +-2 TV? (Oy epaa @ — X@KMHH KeHTaimu
xoahbrueHTH). '

62. Naean napaman-lemmapua HYKH HEPrHS MArHWTIa-
UL BEKTOPHTA GOFTMK 3MACIHIH KYPCATHICHH.

Eu v ui; TepMHK Ba KaNOPHK XOJaT TeHrnaManapH opacH-

JUrH GOFNaHMILL
afN _ {IE
o9 = (5 o+ ()

k¥puHUWHTa 31a. TTapaMarHeTHK XOAMAA YMYMJAAUIraH Kyd

[ = —H, ymymnawran napamMerp A = M. Haean napaMarHeTHK-

HHHT TepMHK TeHraMacy M = & H pa KiopH KoHYHMra acocaH
=5 (C — Kiopu goumuiicn). ¥ xonna (1) gax

i), =T G7), - # =0

HemMak & sHeprua M ra GOENMK 3Mac KaH.

63. Jonmuii & pa D na AM3NeXTPHK HCCHKJTHKIAP OpacHaa-
rn apK C,— C‘F XHCOONAHCHH.

E 4 » w: AuaneKTpuKHHY KyTGAa1U HILHHK XHeofra onranaa
TCPMOIUHAMHUKANHHT 1 KOHYHH

8Q =dE; - —édD m
KypuHMLIMra 3ra 6¥nann. Mccukauk curumu C = %g— IKAHIIH-

aF
I'MHHM Xucobra oncak: Cp = (5—?3')0 ;

c - (), [0, -168) - TR, v

a6 £ T(3
JuksaH A=DBa f = __;{, XOJT Y4YH (_JIJ).)T e __[ﬁ]n
a /&
oyragn. D=¢(T)6 wndonanan (%] =D (a/T ) -

_ pl 3 _ 5
= DE}'ET_ =37 keamnb unkam. ¥ xonga

_C, =_ T[] (2D _&[3_5’
C.-Cp= F[a_ro ar]g_ 4ne | oT
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64. [AMoneK TPUKHHHT 3AeKTP KyTOiatnlii P Hi MalinoH £
Ba Temneparypa T HuHT pykumack ned gapas KNand, sHeprus]
auunuru E (&, T) yuyH ndoga onuHCHH,

E 4 v ur: TepMOAHHAMUKAHUHT 2COCHI TEHIMAMACH AHANEK= ]
TpHK yuyH TdS = dE,.— EdP kypunvnna éaunaan. §=S(E, 7)1
dbyHKLIMA KYPHUIUKAA oncaK, ¥ Xonaa dS HHHTC TVra audde~ §

T(ﬁ) HI ONAMH3. ]

8E a9
PeHLMAA IAPTHMA acoCaH - * FTa

e a¢é
Bynnas E(£,T) = j[ (—-) +:r(ar) ]d€+E(O T),6yepna |
E(O,T) - anextp maiiaon GynMaravaary IM3IeKTPHK aﬂeprua-
cH. ‘Arap Oy dopMynann xycycuit xon 9 = ( ) !
TATOUK, KHACAK, £, =E+-§; =—E§-[l+: o ]+E(0 T) uu
6¥nca, y xonma £, = g +E(0,T)

£ yuyH §

cO!\Sl
onaMus. Arap £ -1 =

O¥nanm.

65. Jonmuii XaXm Ba AOMMMIT NHAYKLHA D 03 AM3EKTPHK
HCCHKMK CUFHMHHHHE Mal{AoH KyunaHraHAHIHTa -O0FMTHKIH-
rd, MaiIOHAa Ba MaiaoOH G¥aMaraHaaru UCCUKANK CHFHMAAp
hapKu xucoBRaHCHH.,

Ewnwuw: 6Q=dE,, —-éi»dD.
£ =Clevr ]+E(0T) 2+ &) £0).

JET 5 Ife
Crp = (aT) =_81r ¢(3T )y +C,, 6y ndogagan (6y epaa

C,— MaHIOHCH3 HCCHKJTHK CHFHMM)

C. _C - 8 T 3/ _&T (35)2 2%
V. 8 &2 9TT g |E\aT) a7l

66. ComMuTHpMa XaxM ¥3rapuitHHH xuéoﬁra ONMAacIaH Ba
= YAl - ;- .
W= %6 - 3';,6 Be6 xucobnad, Maitnod 0 gan ¥ raua ysrap-

FaHa AMSNEKTPUKHWHT OUP-GUPITHK X2KMAArH M30TEPMHK KyTO-
NaHHi HCCHKAHK 3deKTH XHCOONaHCHH.
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E 4wy
50 = dE - 6dP = [Bﬁld8+(”) dT - 5{‘9"1415—

a6
_(59%). dT _(‘k)ir ds - 5(3{) ds. 67 macaianam doitaa-
nancax, y&xom:la
60 =T[32) d6 =T [ﬂfta]dg 7| s 5r6]d8

-2
Q=f6Q= g—T % nn onamna. Xycycuii xonna, & = CO;St

Q= *%‘ gt = [ % 37 < 0 xonuna, N30TEpMMK KyTONaHUID
KapaéHKAA AUANEKTPUK HCCHKJTHK BKpaTap 3KaH.

67. Upean napaMardeTHK XOMATHHUMHT TEPMHK TEHTIAMACH
M=F (ﬂ,‘;) K¥pHHHIEKMAA 6§mHinM K¥pcaTuacuH. By epna M —
MArHHTAAHIAHAHK, H — MarHUT MaiIoH KYYNaHTAH/AKIH,

Eanu: T (af (3) + f. By TEHIMKIAH MAaTHETHKNAD

yuy f= —H 1 = M pe6 (%;,i.)“ = -;:— udonary onamnz. YyHkn
MACATAHHHT 1LIAPTHIA KYPa Ba NapaMarHeTHKnap yuyH (66-maca-
aa) (

o )T = (. Onunran vdonanaH MHTErpaLIall HATHXKACHAA

- ()

HK onamms. F (‘?’) Ko2AHUHT KYPHHHIUHHH TePMOIHHAMHKA
AHHK AR onmal‘mu {1) udonanax napamardeTHrnap yuyn Kiopu
KOHYHH M = = y H Xeand unKaoH. YMyMaH, HYKM SHEPIVACH
cdakar mmnepa’rypa dYHKUMSICH G¥nran naeas THIHMAAD Xona-
TUHWHT TEPMHK TeHrnaMac A = F ( ) K¥puHHLKaa G¥nanu.

68. Karrvk KailHILKDK CTePHEHB YYYH JOMMHUA KywlaHuu
Ba ROMMHIT AehopMaLHAIE HCCHKJTHK CHRMMARD opacuaark dapx,
C, - C, xpcobnaHcuH.
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Evnu: C, -C, = T(gi) (ar) '-lyaumumqu—-Fd!—

= ~yuSdl. by epna 5 — crepxeHp K?Hnanaur KeCHM 103acu, [ —
YHWHT Y3YHANTH, # — Kysnanink. Arap f= — a8, A = ke gecak,
C.-C =-TSl (g—;)ﬂ- by epna ¢ = dl/} — nucbuit pedopma-
ums. -

69. XoaaT TepMUK TeHraaMacH F = C}‘ié - (%)2 ij‘rpu—

HHLUKAA OYAraH pe3nHa HAMHHHT AOHMHI TAPAHIJIMK BA A0 -
MWW Y3YHANKAAIH HCCHKKIMK cuFumiapu C, — C, opacuaaru
dapk, xucobnancun. by epaa F— Tapanrnuk, l—- Y3YHANK,
€ = Const > 0. ILiyhaait pe3HHaHHHI HYKH 3HEPTHACH (dakaT
TeMnepaTypara COFAMKAKUTM Ba 4¥3ullga YHM HCHIUM K¥pca-
TWICHH.

Evnu: C, -C, = T(”) . Peavia yuynA = /, f=—F,

),

aynkn oA = —Fdl. C,-C, = Cl, M Bywzan C, - C,

14200 /1)
TeMriepaTypara GOFaMK aMacaury Kypunaan sa C,> C,
f\ _ (IE
T(%) = (%), +/ (N

TeHIAMAAH KAPAIANMIAH XUt YuYH T(af) = T(Tﬁ") +F =0,

SIbHU PEIUHAHUHT MUK FHEPrUsiCH DaKaT Temnepatypara 6or-
AvK O¥nagu. TepmoawHaMMKanMHI acocuit Tenraamacu T
dS=dE— F= C,dT - F di xypuunuinu onaan. byunan

(%5) = Z‘E > 0, geMak u¥auuiaa pe3anHa KH3HP IKaH.
3 {

70. bocumy remnepatypa T HHHr Yn3dKIu GyHKUMACH
O¥nran MOAdanap yuyH, C UCCHKAMK CHFMMMWHHHT XaokMra GoF-
AKK 3MACAHIH Kypca'mncun Bay-gep-Baansc rasy yuye

‘fﬁf 0 SKaHAUTH OINHCHH.
£ . dS = dE + pdV CydTa-T{ap;aT)de
IR YU L:;'is T T ) udonagau
g8 _ 95 v &) = (4] g
JVaT ~ aTev  UAPTI2 Kypa ( ) F1% (ar y OKH
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‘aa% = [aT’] ( (—) + P wudonara acoca,

(p + %)(V - b) = RT . Bangep-Baanbc rasu yuyn -
IEN _ridp
(EF),» _T(ar) —p

3 E Ip (ap) (ap) p
=T[ZE£| -[&£ =T| 22
TV (arl , \dTly o7 T T,

IXE _ 3C Py
T = T = T[B_T_g) =0, gemak, C,=CyT), p=aT+b
KYpHHRIWgS 6¥nann.

71. CyB yuyH CP = C, TEHTAMK GaXapHAHLIN MYMKHHMK?

72. HoumMuit GOCHM OCTHAA XHUCM KEHTAKMIWMAA YHHHT 3H-
TponHa ¥araprity XMcoGRaHCHH.

Eunur §= §(p,V)6ynca,

@), = (57), v = 7)), ¥ = (7 55),

(aV) dv = —g’i-dV DHTPONUS Y3rapULIMHUHT ULLOPACH
x,a)KMMH KeHl"aHHI.I.[ Koad)dm LMEHTH ¢ HUHT HLLIOPACHTa DOFMTUK,

73. KaliMIIKOKANK MOAYAH TeMTiepaTypara OOFNNK B¥iraH
KATTHK, KARHLIKOK, CTEPXXEHHHHI M30TEPMMK YV3IUTHILUAR KOT-
TaH HCCHKJIMIH mcoﬁnaucua

Kapo6: 80 = -Tf ds Oyepna ¢ = A—f — medpopMannsg,
M — KaliHIKOKAHK MOJI)UIHHHHI" Kecnmra kynaiirmacu, / —
CTEPKEHHUHI Y3YHAUTH.

74. KaitH1IKOKJIHUK MOAYAH TeMnepaTypara GOFIHK GVaraH

KATTHK, KAHHILKOK CTEPXEHHHHI agHa0aTHK Y¥3IMNWIIKNIArd
TeMAEPaTypa ¥3rapriuy xHcoONaHCKH.

Tle oM
)Kaﬂoﬁ. dT = _C—Eﬁrd
75. KOxopunaru Macananapaari CTepxeHb yuyH Z0UMUI oe-
(popMaLMANATH KCCHKIMK CHFHMK C. — JOMMHHA KyWiaHuilga-
'H HCCHKJHK CHFMM € XMCOONaHCHH.
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Kapob:C =(g_§) ,C, =[6(E—U£)] _

aT
G-C=-T(57), (57,

76. V= V][l + a(T-T)I; (g’;) =0; C—const"rcuma-

Manapra GYHCHHYBYH ra3 3HTp0nHHcﬁ aHHK,nchnH
Xapob: S=§ + C fnT = aV.P.

77. Xonar teHrnamacH p = p (1 + aT— b V), C, = const Kypu-
HU11Aa OVAraH ras yayH aaHadata TEHLIaMAacH TOMMICHH.
Eun

DE
CpdTH{ ==\ +pldV
4 = 90 _ dE+pdV _ g [[ar]f p] N CVdT+(ap)
T T T T T arh’

$=S5, +IC,, $+”g}‘1]” dV =5,+C, InT +ap,V. Annada-

AS —apg¥

THK apaénna § — S, = AS = const. Illywraxipa, InT = =
v

ﬂ.S‘-ﬂmV ﬂﬂpV
T=e & . Te% =const.

_7{ 9%
i T[BT)V

ary _
78. [aV}g < MyHoOCabaT HCOOTRAHCHH.

Egu;

P
oy _ 7 '| gr]
byHaaH [a ] = Y. . bepunran MyHocabaTHH KO-

q
E ' 4
OuaH xoccacuaaH doitnanannt HcbotTaals MyMKHH.
79. XoHara TawkapuaaH COBYK, KHMCM KupHTyuaaaM. by xonna
SKMCMHUHT WYKH 3HEPTHSICH XOHA XABOCH XMCOOMIa OHMIMACAAH,

TAWKH SHEPTHST XUCOOHTA OLLIMLUIH BA MCHTHILIEA XOHA XABOCHHHHT
WUKH IHEPTHACH Ba SHTPOTIHACHHHHT KAMAHHIIH KYPCATHACHH.

Ey o 1: XoHaHW HeuTtHiaa | Kr Xasora y3aTHATaH 3Heprua
& — &= CAT —T)), sutponus ysrapuwin 3ca S —§, = Cln(T/T)
6ynam1 ¥ xonma XOHAmATH XaBO XAXKMHTA TYEPU KcnraH IHep-
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russ  Ba 3HTponug & =plU=C pT+p(5,~- C,T),
S, =pS=C, pInT + p(S, — C, pInT). Oy epna p — xapo 3uu-
aurn. ByHnaH xonar reHrnamacu p = P MaH dboiizananut
KYAMgaruiapHy onamMmua. :

_ Cyup | pr{aaCvTo) 1
b="% *—& W

5-C,In%)
T’

(1) Ba (2) ndbonanapaak 1y Hapca KYPHHAAUKH, KHIAHPHLL
HATHXKACHIA XOHA MYKW SHEPTUSICH Ba SHTPOIMHACH KaMaap 3KaH.

(@

_ Coup w(
S, = RT InT +

80. Bup xun temneparypa opannruaa KapHo uuxin 6oluka
uyknapra HucHarad a3HT karta @MUK ara oyavwnury kypeca-
THICHH.

Euunw: Papas kuaainuk, S, 7 anarpammana (3-pacm)
KaHaaianp ebed uwkn T, a T, yerapasuit n3orepmanap 6unan
yerapaidaHraH 6¥acvH. By uMKnHUHT doitoann n koxdduum-

A _ @TJS - _ {0zaabeda

CHTH p= — = = .
g Q ~ J7ds - H0saAabcBA

_ 103212341-8;-8,-83-84 _ (Hi-T3}($2-5)-6-8,-8;-34 <
KO3a A[2BA-:5|-—62 T|(Sz -S! )—5| —52

< O-D)S:-S)-4-8 _ (N-Hh)H-5%) _1-7 -
Ti($1-5)-9,-62 n(S:-8) Ti ®

Hemak, 5 <17, AT

J-pacm. A B
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81. Arap MWIAOBYH XMCMHHHT XOMAT TEHrAaMacH

= V[l +a(T- T], ( %JT — 0 xypuHHIMaa 6¥ica, KapHo

UMK G¥iiKvya MIUAoBYH HECHKAKK MalwHanapihunr GUK
2HUKJIAHCHH.

Kagot: »7— Tz

82. HUxkura nsotepma 7= T, Ba T= T, HKKWTa H30Xx0pa
V=1V Ba V=V, napnan Tamikuii ToNran CTHPAIMHT LMKAH
OViinya HILLTOBYH Xxas80 MallHHacHKUHF PUK xucoGaaHcuH Ba
YHH Wiy TeMneparypa opaiuruaa KapHo uvknu 6¥itnva -
noByui MaunHa GUK 6unan conmurmupuncu (4-pacm).

Euwnu

§7ds j‘ TdS + j Tas + j' rdS+J‘TdS

A
N f

j Tds+ J‘ T4
4 1

Haean ra3 yuyn 45 = C?”d?" + éd V' akanaurpHu xpcobra

OnCaK:
h-T h-T; _
= e T ny R < T e

83. 12 naoxopux, 23 anu-

X abaruk Ba 3—1 n3obapuk xapa-
T £nnapaan Taiua Tomwiras Jle-
Hyap UKKAHHHHT PHK xucob-
JAHCHH (5-pacm). BOCHMHHHF

\
u\n

OWHW gapaxaci = ﬁ» LHKN

S napamerpu 6yaub xucodraHanm,
e Eunu:

4-pacu , l s
p @TdS {TdS+!TdS i[TdS
n = a = S = ¥ = 1 -
fras (Tds fTds
1 l 1
46
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JR——

HiunoBumn )ucMHH naean ras aeb xucobracak, 45 = C" dT - R dp
6¥naanu,

= - C.(1h-1) _{_h-h =1 - y(&"’"’—l)
d C (-1, ThoT, 51
%% n_ L _stery T _ oy
Byepna]’—-@,f—pl =9d, 7, =4 ’7{"6 .
84. Exunru apanawsmany cuknw ea 4 T 2

KeHTraiTUpHil aaHadaTHK Xoiga {Tka-
3UNagH, YHHHr €HMWHK 3¢a y3rapmac
Xaxmaa yTyeuH OTro umnkan GViinua
WLINOBYK MYZAH €HAp ABHTATETHHHT
GHK Tonuwacki (6-pacm). CHkHul na-
paxacu £ = V/V, UMK1 mapameTpu

6ynub xpucobnanany. P~ _S_.vh
Evnuw: S-pacm.
3 | 4
A ras !mm!rds - Jrds
=T TS T =l-g—
JE [1as fras
2 2

ApanaiiMaHH uaean ra3 ae6 xucobnacak, 4§ = %"— dT + R i’;i

o¥nanv Ba TV = const 3KaAHAKTHEK xucobra oncax:p = | —
G-y T gL
T G- n- 0 d

85. Atmocdepa xapocHud [—2
apnaGatvk cukm, 2—3 H3obapuk
KeHraimu, 3—4 agMabaTHK KeHra-
i, 4—1 W20XOPUK COBUILI Xapa-
eéHnapaad nbopar IH3enes BuMKIn
O6¥Aua MIWICBYH HYAAH EHADP ABUTA-
teabHuHr PHK tonuacuu (7-pacm).
Cuknun napaxacu e=V, /¥, Ba pacr-
na6Ku Keuraiduin papaxacu p=V./V,
LUMKA NapaMeTpiapH xucoGrananu.
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3 4
des»fjrds [Tds
2 4 1 .

=1-

Eypum: n=

A $ras
— = 3 3 3
o Jras frds [Tds
2 2
Huinosum XHcMHM HAean ras neb xucobnacak, y xonaa
s dp _ G dv
- =R -RE _tv A
dS = pdT -RL =2dT +R 5

_ _ _“1 T4—T|_ _ 1 py-]
Ba TV '=00nSt,PV=conSt,n—l 1 Ty-?}_l =T o

86. Muwnosun Moana cidaTiaa cys-

HK onub, KapHo mukinHu Gaxapub
Kapaiauk, Hcenkauk Gepuus Ba uc-
CUKJMK Kabyn KHIKIL TeMIIepaTypaia-
pH Moc Xonaa 6°C sa 2°C ra tenr: 6°C
JAa CYB W30TepMHK KeHraaau, 2°C na
H30TEPMHK CUKHiagn. ! < 4°C na cye-
HUHT Ta0MaTH aHoManAHm Tydaitny xap
HKKaja TeMNEPaTypana HCCHKNNK KH-
PHUTUAAAH Ba TYIMK XONAa HIMra afi-
7T-pacM. JAHTHPMANAAH, BAXOIAHKH OY MKKHHYH
Solmavnuwira auaaup. By 3uanuaT Kan-

&T

Jai xan atunann? _
E 4 1 ur: TepMoanHaMHXaHHHT ACOCHIH TEHIAMacHra acocat

Tds = dE + pdV = C,dT +T[§~;) av. )
. v

Tusum agHabaruk keHrafMLKRa TeMnepatypa yarapum (1)
A3aH KYWUMAAFH KYPUHH1LEHH OJIagu:

3#]
aT = -l ay. 2
v
(2) han ¥, T Tekncnnxkaa aanaGaTa KHSLTHIH
vl TG \aThE T TBG ()
(3) man Wy Hapca x¥puHanuxy, > 4°C pa anuabata KMANMIH
MaHbmii (@ < 0), 1> 0 ga mychar (a < 0) Ba ¢ = 4°C na sca ypuHMa

azaGHaTara ropusoHtan 6¥naaum. FOkopHaarn Mynoxasanap wuryHm
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www.ziyouz.com kutubxonasi



Kypcatafiuku, r= 6°C Ba = 2°C naru usorepmanapku Gup-
AAWTHPYBYM aavabara Masxya O¥imac sKad. lemak, macanana
kypcaruiran KapHo UHKnH MyMKHH 3Mac 5KaH.

87. N, Ba N, Ta 3appanapsaH TalUKWA TOMTAH KKKH XWA
Hael ra3 ApanaltMaCHHHMHT SHTPOMKS Y3raprILH XHCOGAAHCHH.

Euuiu: N Ta 3appanad TRWKH TONTAH UIEAT Ta3 SHTPOIHA-
cuHn S = Nkin % + Nf (1) x¥pruHLIga €31 MyMKHH. By epaa
S{T) 3HTPONMHAHHAHT TeMIepaTypara SOFMK 6¥rad KUCMK. Y xon-
A3 TYPAY XHA MIEAN TA3NapHK apanallTHPHLUIA KAAP SHTPONKS-
napu SP = N kin % + N f(T) Ba S = Nzk!n% + N f(T)
O¥nagu. ApanalITHPraHAaH CYHITH 3HTPOMHUACH

S'=5"+357. (1)

ApanamrraprasaH cyHr xap 6up O¥nak ra3 aHTponusnapu
S, = NkinZe2 4 N F(T) B2 S, = Nykin YitPe +N,£(T) 63
|
Jagd, apanamMa SHTPONHACH S

S=5+8,. @

ApanailiMa 3HTPOMHACHHKHT ¥3rapHiim

AS=85-5"=Nkin MM oy i Mty

M Ny
88. N, Ba N, Ta 3appajaH TAWKMHJ TONraH GHP XU HKKHTA
Mieal ra3 apanaliMacHHMHT IHTPONUS ¥3rapHILn xucoGnaH -

CHH,
Kapo6: AS=10,

89. Kyilnaary xapaénaapaa 3HTYPONHA CLUMLLY KYpCaTHi-
CHH: ) MCCHK CYB LUYHAANH MAacCAIM COBYK CYBra HCCMKAMK
Oepany pa TeMNEPaTYpaTapH TeHTAWany, 6) Typau xui Gocum-
napaard Gup xMn MaccanaM Haeanm ra3fapHH CakNoBYH TALLKH
MYXHTAAH arHAG0aTHK U3OMALMANAHTAH HKKHATA SHP XM KAWL
KyBYpPYa OpKaIH KpaH OHaaH GHPNAWTHPHATEH, KPaH o9rraau
Ba ra3 XoJaTH MKKaJIa Hauuiaa 6up xun 63aub Konaau,

E 4w ut: a) ApanauiMa temneparypacn T = @ 6ynann.

4— P. Mamarkynos Ba 6. 49 )
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: T T r T 5
AS=j“SQ +I§Q =I”'ffT + ”";‘IT = mCln ———(E;?‘: > 0.
|

6) ApAnallraHaaH CyHr ra3 60CHMM p = ‘D—Igfi 6ymanu.

L LA il r p
T T T T pViR ¥

M "2 M Pl

7 ¥
mCyVIR 4. _ (n+pa)
+:£ VIR dp mC,,In——mp2 » 0.

90. Wsorepma aguabataHn HKKH MapTa KeCHIUH MYMKHH
3MACAKHIH HCOOTIAHCHH. _
' Eywuut ®apaz kMNaanK, H30-
Tepma aguabaranu A sa C HyKranap-
Ja (8-pacM) NKKM MapTa KecclH. By
X0Jiia €MUK KOHTYPIAH (ﬁ pdvz0 |
MXKMHYH TOMOHAAH TU3HM BHTPO-
nusacH A Ba C HyKTaiapaa TEHT, AbHH
S,= 8, WYHHUHE yuyH A=0=§TdS =
=T[d$=0. 3uaankka Kenpuk. He-

AR

kP

v

8-pacm. MakK, H3oTepMa agnabaTaHu MKXKH

MapTa Keca oamMac 3KaH.
91. HepHct TeopeMacH MYTIOK HOJMb TeMIeparypara eTu-
WML MYMKHH 3MACAHIHra oaub Keauulud ucOGOTAAHCHH.

92. Kyiinjgaru TepMOAMHAMHKA YYHHYH KOHYHHHHHI Tab-
pHGNAPHHUAT IKBUBATEHTANTHHY UCOOTAANT: a) MCTAATAH MY-
BO3a&HATAArH TH3IMMHHUHC S suTponusicH T— 0K ga repMmoau-
HaMMK miapaMeTpaapra 6orauk G¥namail konagu Ba 6apua TH-
3uMAap yuyH dakat OMTTa AOMMHI KHHMATHH Kabyn KWnaiu,
G) MYTNOK HONb TEMAEpaTYPara eTHING G¥nMaiinou.

93. TepMOAHHAMHUKAHUHT YYHHYM KOHYHM GViinua napa-
MarHeTukiap yuyH Kiopn konyre (e = C/T) uctanrad nacr
TEMASPATYPANaApP yuYH XaKKOHHE MACAUrHHI KYPCATHHT,
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E v v wi: flapaMarHeTHknap yuyH TEpMOAMHAMHKAHKHT ac0~
CHI TEHIMaAMacH
TdS = dE — HdM )]

KypuHHwWAa Synanu. (1) ndoaaHKHr Xap MKKH TOMOHUIA TYINK,
nnddeperunan d{— TS5— HM) vy x§uiaMu3 Ba KyHHAardHH ona-
MH3:

KE— TS~ HM) = - SdT - MdH. 2

aS) = aM) Kiopu xoHyHHra k¥ypa

(2) han (-E}_F . 3T
CH
M=xH =%H, WIYHHHT YYYH [%{'}-L * =7 - bywnan T QK

aa (gﬁ]r —> —* gy onamus. By hca yuHHYM KOHYHI3 3WIIHD,
wyHKn T-»0 K aa [g—l‘j—L — 0. By 5ca nact remneparypa coxa-
cuaa Kiopu KOHYHH VPHHCHIAKCHHAN XYpCeaTaas.

94, V xaxMHH 3Tannarad naean sNeKTPeH Ta3HUHT 6OCHMYU

p Ba £ M4KH 3HEPrHacH Kyiinparn pV = % E mynoca6ar 6uian
oornanrad. bynaan dofaanaHuG 3neKTPOH ra3HHHHT “HONMKMH-

YU SHEPTUACH” INESKTPOHNAP KOHLEHTPALMACHTA GOFNMK IKaH-
JAUCMHH TONUHE.

Eunw: TepMoaHHaMHKAHHHT Gup}mtm KOHYHMIaH, aaua-
6aTHK Xapaéunapna d€ = —pdV, pV =3 2E wn Xucofra oiraH-

d v
na, g— idy ByHnan

£ ="const V-2?= N const(N/V)¥* = constn>, )

Yynnun KOHYH O¥itM4a HOML anHadaTa HoMb W30TEpMAra MOC
TYIWAAM, WYHKUHr yuyH (1) ndoaa “HOMKHYM 3HepTHA” HHUHT
SNEKTPOHAAD KOHLIEHTPALMACHTA GOFAMKIAHFHHH KYpCaTans.

95. TepMoaAHAMUKAHNHT acOCHE TeHTaMacHaad doigana-
Hud, anuabaTnk xapaéH wapouTnaa 60CHM ¥3rapTHPUATraHaa
TeMnepaTypa yirapuidg y4yH Hdoaa TOIMACHH BR YYHHUH
KOHyHAAH oiinanannt TeMnepaTypasu TyravlasMarad KHitMa-
THTa4a Y3rapryuphuica 3apyp 6yaran p 6ocum Yarappmy T G K
13 YeKCH3 oK GOPHILLK KEPaKAHIH KYPCATHACHH.

E 4y v w: TepMoaHHAMHUKaHKHT aCOCHI{ TEHMTAMACHHU Ky-
fiMpary KYpHHHLIIAA €3aMU3;
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TdS = dE + pdV =[[%) +p[ ] ]dT+

(5 ol5) e ®

DHTPONHAHHU XaM T Ba P GOF1aHMaraH mapaMeTpAapHHHT

tynkunacn ne6 Kapacax, (1) udoganan: T(%] =(g—‘$}7 +
T

+p[ay]1 —T(g-;)r HU onamus Ba (1) ndonaHu Kyiinaarnia

€3aMu3; .
TdS = C,dT - T[g_;i) pY=CdT-aTVp ()
n
JeMak apHabaTHK Xapaénaa TeMnepaTypa Y3rapHiIu:

4
dT=TCé—dp. 3)

Yunuuu KonyHra kypa 7= 0 K na € -0 Ba a = 0, ammo
aV/C, aHuK OXupry verapara UHTHIANM. )lemaK TeMaepaTypa
JeKnH y3rapuiuM y4yH 60CHM YeXCH3 Y3rapuiuH Tanab aTHnap
IKAH.

DHAH, aV/C T 0 Kna aHpK yerapaBHit KHHMATTa HHTH-

NHIWIHHH K¥pcaTaiink, (2) vibogagaH [gj = “(g;] HIYES
HMHT Y4YH
T T
af = [a'r) N [ ] - %{Tp ='{%%{' @
[TacT TemnepaTypana
=Na+bT+cT+ ), {5}

6y epma n > 0, g, b, ¢, ... KO3pPHUHeHTNAP 3¢a GocHMTa GoF-
MK, (4) udonany 6ocuM 6¥ina anddeperiupnannalb, unrer-
pajtatll HATHXACHAA KyiMaariHi oAnaMms.

) |
oV =—[dT@T" +HT" +..) =—T"’[§ +-;,‘1'+1,+f,%+---}(6)
1]
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(6) ndomanu (5) udonara 6yacak Ba T— 0 ra MHTUATUpCAK:

aV _ _oan _ -
fp— === const Gymanm.
96. Huknnap ycynn épanamuna TVHMHTaH GyF GOCHMHHHMHT
TeMneparypara GOFIAHULIHHYN TOMKHT.
E4wuw: Wurum xxucM, cyloKAHK Ba TYHRHraK 6ysnad Tau-

KW TonraH TusuM KapHo UnkIvMHH 6axapcHH (9-pacm). Bynpali
wncnrmnr OUK 0 =922 By epma 0, - 0, = @, - 9 dp, 4,

Ba &, — GYF Ba CYIOK/IHKHHHT CONMIITUPMA X2KMAaph, @, =4 —
MCUTKHYIAH OJIMHTAH KCCHKJIMK MUKACOPH. MKKHHYI TOMOHM-

natt KapHo wom yayn ®UK n = 120 =97) _ 4T _ 8,29,

T T A
P A
bynnan 27 = 75 55

97. Lvxanap ycynu €épaaMuaa ransBaHuK 3nement BI0K
HUHT TEMIEPaTypara COFMMKINTHHH TOMKHKT.

E 9y ur: KaitTyBun ranbBaHMK 31eMeHTA Pa3pALIaHHIL BA
JapamiaHull xapaédud KapHo uuknu 6¥itnua yTcHH aelnuk
(10-pacM). ¥ xonma OyHaait sneMeHTHMHr GOUK
n:%-()l =E,~E+A, A=¢b, E, - E = ~ge (¢ — YTyB-
4i GHPJNK 3apAzra TYFPU KeAraH MCCHKAHK 3dbexTn). @, =
- ge+ eb=el§ ~ ¢); Q,—Q, = edb. Hatvxana

= 9E
n - e—q N (i)

7-(T-
VIKKMHYM TOMOMIAH 1) = T-(T-d7) _ —‘g-. IOKopuzarn

ndoganapsaH KadTyBuUM Naeal ranbBaHUK aMeMeHTnap DIHOK
HUHT TeMnepaTypara COFMMEAWIMAN GepyBun T'eIbMIoIbL] TeHT -
JAMACHHH OAMM3;

AP G
m | :r; 2\
q 3 T4t 3
v E
9-pacwu. - 10-pacM. .
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. _ d& J
é-q+Tﬁ. E

98. Luktap yeynuaaH oiiganaHut cHpT TApaHITHTHHHHT
TeMneparypara GornaHraHAnruay tenuirr ({1 -pacm).

Euywvu: X — nn8HKa CHPTH, & — CHPT TapaHerH’.i‘:

_ ~(£,-Z)ds _ dT W) . G J_ L
n= g g = 5 Bynnan [ 5% TTTT
b o By epaa r — nnéxka CUPTHHW

) T-dT Bup BHpAUKKA OILHPHIN YYYH X
T—z\ capduiaHrad HCCHKTMK MUK/IOPY,
3 - 99. MymioK HOIb TeMNepaTypa.

T 3 gKMHMEA TAABBRHMK 3MEMEHT

L DKOKuuHr TeMnepatypara 6or-
T MK SMACITHIA KY¥PCATHCHH.

10-pacwu.
100. Bup aToMIH KALAT FAZHUHT

MOMH yuyh F, @ Ba y TepMOAUHAMHK TTOTEHLIHA/IAPHHY TOMHHT. |

E 4 1 wi: TepMOAHHAMMK FOTEHUHALIAPHH XHCOBALI YUyH i
WAEAN Ia3 KYKH 3HEPrusiCHHY Ba SHTPOMHACKHM €3H1L KepaK.
E=C,JT+E paS=C,InT+ RlnV+ §. Lllynna spku 3xep-
g F= AT N=E~TS=CT|l - InTy- RTInV-TS, + E.
n66c tepmonunaMuk noteHunann T, p)= E-TS+ |
+pV=(CT(1 - inT) + RTinp - TS, + E,. DHranenus {
XS p)=E+pV=CT+ E =Cp-'"% expl§-S)/C] + £, |

101. Borsianmaran p, y 8a T, F¥srapybuanaapna TepMoi-
HAMHK NOTCHUHAIAp aHHKNAHCHH. |

E u p i Butansnua yarapuwin dy = TdS + Vdp, OyHmaH p, ¥
¥3rapyBuaHiapia TepMOAMHAMHK NoTeRUHaN S(p, y) 2HTpoNUA
6ynnd xpucobaaHaau:

[5)
_ - - _\9P)
dx *—deaT as V= sy
3){ P ax P

DpKHH 3HEprua YIrapuiu dF = —SdT ~ pdV nau Tea F
y3rapyBuatiapaa TePMOAMHAMHK noteHumnan xaxm U(T, F)
Gynamm: dV =SdT - LdF ga p=— L, - @RT)

’ p ’ @VieF) ' © T @VRF),
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102. Xaxm T TeMnepatypara YH3ukay OOFAaHraH MOAAa-
L C‘y HCCHEJIMK CHFUMUHKHT §ocumMra GOFnaHMaranamru
WHMKJTIAHCHH,

BS : _
Eunu: C T [ )7 [aaT] T'n66c Tepmo

JIHHAMHUK TIOTEHUMATHHUHT Y3rapuiun d@ = ~Sdt + Vdp nan

a8 v ols {8
lfJP] [BTL By HCDOJIaII.aH W = [ﬁ:z—l, Al‘ap

V =g+ bT— x¥pupmwaa OornatraH 6¥aca, XakMKaTIaH xam

aC, .
);)i ={) 6ynaau. Jemak, arap Xaxm TeMnepaTypara Yu3nkin
[
T
Horauk G6ynca, Cp HCCHKAHK CHFMMM GocHMIa BOFTHK 3Mac 3KaH,
S5
=1 C
U-e 0 yu Gunran
XONAa YHUHI aaHadaTa TeHTAaMAaCH Ba XOJAT TEHIAaMAack To-

HHWICHH.

103. Nnean ras suransnuscH ¥ =C,p

Eunwe dy = TdS + Vdp pan annabarta teHrnamacu V = (ﬂ)

5-5 ap)

OMHHAAM: | = "—'IC,p""'e G 6y nbponanau pV”’ = const Hu
¥

OnaMua3,
v c,p'c, €,-C C,
2 (3;{;35)? ¥ Cpp""”/" C, r
104. Ban-nep-Baannc TeHrnamacura 63iicHHYBYHM OHp MONb

Fa3HHHT KAHTYRYY HIOTEPMUK KeHTaHHILINAA SaxapuaraH Hin
XHCOONaHCHH.

K¥pcatma: 4 = ~(dF), nau doitaanannicun,

_R. -
=R pV=RT.

105. 48 unar inuk sndepeHumannuruaad Gornaiadus,
Haean ra3 COMHILTHPMAa HUKH HEPTHACH Ba SHTANLIHACHHHHT
hakar TeMIepaTyPaHUHT PYHKUNACH IKAHIUIM KYPCATHACKH.

Kipcarma: dE= TdS — pdV 8a dy = TdS+ Vdp udonanap-
aay dofnanaHICHH.

a7
106. Aauabatik TeMneparypasuil xo3¢pduunenT [ ap]
6oCHM yarapmac Gyaraniard NCCUKIHK CHFMMU C Ba XaXMHii
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KeHraiKi Ko3pPpUUHSHTY 4 fap OpacuAari OomaHul YiKa-
DHACHH,

Eunui: {ar] {ag] [35] = -1 ajinusTaan
93 oS
R

d® = =SdT+ Vdp. By ndpoaanan -[g_ﬁ} =[g_';,) .

. T 7

ngoaara 3nTn6 Kyicax {ar] =TV% L onamus.
A

dp Cp

107. [%L Hu § sHrponus, C , Ba a OPKanK ndogananr.

Eunw:
d® = ~SdT+ Vdp = dc ~ SdT - TdS. (1)
by ndoganan
a®) _1_cfaT
[-a-;]s = S[af]s' @
dy = TdS+Vdpz[T+ V[%] ]dS+ V[ ) aT . (3
By u¢onanan [ ) V[g‘;—,}s- 106-Macana HaTHXACHHU
xpcobra oacak, Dx =] 1%“

108. ¢ =5 - ? Maccbe TepMOOHHAMMK NOTeHUKATH V Ba

T xapaxtepncTnk y3rapysumnap dyHKUHACH KYpHHUINWAS Ge-
puaran. TH3UM XONaTHHHHT TEPMUK Ba KaTOPHK TeHCNaManapu
AHMKIAHCHH. '

Evnu: ¢=S-£=22L =L /T, v)=-T(T, ).

£ = T(§ — ). TepMUK Ba KanOpUK TEHCAAMANAPHW ONATHK:
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E=T? (%L ~ Ka/0PHK XONaT TEHIaMacH.

__(2£) —T{
p [ayl,_ T(ay)r—mpmuk'renmama.

109.MMnauk ¥ =5 - -E"T—PV XapakTepHCTUK pyHKUMACHARH

doiiganatrad. Yarap p sa TaapHUHT QYHKURACH KYPAHWLINH-
ga Gepuaran 6¥nca, THaMMHMHET V, E Ba 5 napu TOMHACHH,
T1naHK TepMOBHHAMHK NOTEHUHATHHUHE FHOGC 3HEPTUSCHRAHT
ypravack OHAAH GOFAAHULIH THKITAHCHH.

Euniu:

}/ =S_ E'I-?{?V:ST-'g—pV =_%‘ (l)

@ =—TY, d® = -TdY -YdT = —[T[%J +Y}dr -
»

(Y gy
T(ﬁ?]r dp = -SdT + Vdp.

bynaan
S = T[g_”] +Y. 3]
V= _T[i*:_]r ’ 3

(1}, (2) Ba (3} ndonanapnaH:

E:TS-T}/-PV:T*(g—;] +TY -
P

- [i2 4 I a9y Y
TY + pT[ % ]T T[T[BT)P + p[ o ]T]

110. Bab3u TH3WMaapaa ['wb6c sHeprucu @ = T(1-
—InT) + RT - Inp — TS, — ¥3rapmac karrannxnap. Ly tnsum-
HUHT TEPMHK BAa KANIOPHK TEHTAMaNapH TOMWACHH,

Eusmw: @=E—- TS+ pV, dd= ~SdT + Vdp.

v ;[%L = 2[aT (1-InT)+ RT Inp - T5,], = &L

pV=RT— xonar TeHrnaMacu.
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- oV =@ -T(22] —p (22} = -
E<Q+TS-pV =@ T[aT]P p(5%) =or (1-IT)+
+RTInp—T.S'o—T[a(l—lnT)—a+Rlnp—Sn]—RT=
={o-R)T + E, - E ={oc - R)T + E, — xanopux TeHrnama.

aY] _f9) (aY) .
lll[ J[as] [as},-(aT]s 1 ndoga ONHHCHH.
Eunur:l ycyn.

p=pTYV) ()

§ = const xonuza (1) aaH
[3] [aa::] (2—,3] (%E] [i?] =1 )
[%;—\JT[%%]V -(%Jp = -1 ailuuATHH X1cobra oncax (2) ndona
CRE AR EANES S

KYPHHMIWIHK oJaan. dF = —SdT — pdV ea dP = ~8SdT + Vdp
ndonanapaas doliganaHmiu Hatuxacuna Gepuirad ndopa osu-
HaIM.

Il yeyn. C,-C, = T{BT] (ﬂ] TeHranknan doinana-
HHO YMKAPHLL MYMKMH.

112. Hacr TeMmniepatypaiapia MeTanAapaa ACKTPOH Ta3un-
HHHT 3HTPORHACK TEPMOAHMHAMUK TEMNIEpaTYpara MyTaHocHo.,
[y remnepatypanapaa AeKTPOH a3l HCCHKJIWK CHFMMIAp aii-
HPMacH C C, HHHT TeMneparypara OOFNUK/UTH TOMACHH.

Euuur C,-C, T[g;] (g;] F=—-SdT - Vdp sa

a5
d®=-8dT + Vdp wndoaanapnaH (3%]*’ =[§-‘-;]p Ba
(ﬂ] =_{98 uI

3T ), ap ), TeRrIMKnapru onammus. Ulaprra acocan

$=dT. Hatuxana C, -C, = —T(g_ﬁ]r (%L =T d
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113. He6ail koHyHH GYinUa KPHCTATIAP HCCHKANMK CUFHMH
C, nacT TemniepaTypanapiaa TEPMOINHAMKK TEMNEPATYPaAHHHT
Kyﬁura Mmytanocub: C,=aT. Kpucrainapaa C —C, HCCHK-
MUK cuFuMaap dapku T+ 0 K pa TemnepaTypaHuHr e'rrm-tqu
J2PaxacHra MyTaHOCHOAUTH KYPCAaTHICHH,

Eynun Waprra acocas C, = aP.

—_ = - ﬂ . Q'_S:. = - - ﬂ
c,-C, T{aV]T (ap], T, C,,‘T[ar)y,

114. v, MOnb GHP XA Ba v, MOSIbL BOLIKA XML KOMNOKHEHTa-
AapaaH TAWKUA TONMaH MAEAN ra3nap apanamiMacHHUHT FebM-
TOABU 3HEPIUACH ONMUHCHH. By raanap wsorepMuk anddpysua-
nNapuna e bMronsll SHEPTHACHHMHE ¥3rapyLUM TOMHACHH.

Eunw: TepMOAHHAMHK MOTEHUHAMNAPHH AAEUTHB KoHy-
HHUATTa OYHCMHMILIHHK xncoﬁra OACAK, ¥ Xonaa

F( T’ V‘)vnvzs-"svn) = ZF}(T.V,V,-) =

. i=l .
=S [E T[C InT+RInY +5, )] 1y
i=l

{1} nponara xypa H30TEpMUK J.lmbcl)yauﬂna 3PKHH IHEPTUS
kamaanu. Hlaprra kypa ras apanaitMacH v, MONb Ba v, MONb
TYPIN XMA raznapoaf Tawkua Tonrad. dnddyauara kanap 6y
raanap apanaliMacHHHHT 3PKHH SHEPIUACH

F=v, [E,—:T[C,,, 1nT+R1n:’_*+Sm) W[ -T(CyInT+
2

4 _ -
+R l“__"‘;"'snl , Inddysusgad Kedunru sHepruscn F, =

[E _T[c,,, InT + Rin itk s, )]'wz [Ez -T{C,,InT+
. o
+RIn-52 V‘*y’ +8; ) . Y xonaa TenbMIobil 3HEPFHACHHMHT Y3ra
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puuim AF = F, - F, ='—RT{v,ln V';VZ +vzln¥} <0. Arap
1 2

Vi=V,Bav, =v,=16ynca, yxonma AF= -2RTIn2 6ynanu.
Arapna razrap apanaiuMacy aHHaH TazNnapHHHT HKKH [op-
UMACKIAH TAWKKUN Tonran 6¥aca, AF = (. Typau xwn apanaii- -

MacuiaaH GHp XWUA ranap aparamiMacHra yrranjga AF = 0 pan
AF= -2RTIn? y3rapviuvra ['u66¢ napanokey aeinrany.

115. v, MoJib GMp x1n Ba v, MONIb BOLIKA XHT KOMITOHEHTa-
NAPAAH TALIKWI TOTIFaH MACaN rasiap apataMacuHubr I'n66c
SHEPrHACH ONMHCHH. By rasnap 3HEprUACHHHHT Y3rapHIlH TO-
TICHH. '

Eunun ¢ = Evﬂi‘. udomara k¥pa
i

KT, p, v, v) = v @(T,p)} +v, (T, p,) =
=y £ —TC InT-Rlnp +5,)+p V]+
+ ylE - C,InT ~Inp, + S} + p,V] =
= v,x, (D + v RTInp,+v 0, (1) + v,RT Inp,, (D

By epray(7) = E(T) - TCInT + RT + 5, p, 8a p, 3ca 6u-
PHHYM Ba MKKMHYH Ta31ap Ba apanaiiMa SOCHMH.

Faznap uaMinAa TYCHK OpKARH aXXpaTHATaH OACKH, ¥ Xonaa
Anddysusra Kanap I'nb6c sHeprnacu @, = v (T)+
+WRT In p} +v,%,(T)+v,RT In p;. By epna pl = v, RT/V, Ba

Huddyausgan cyHr aca:

D, =vX(T)+vRT In p, +v,X,(T) +w,RT In p,.

Byepnap, = v, RT/(V, + V) Bap,= v, RT/(V, + V)). ¥ xonza
I'u66c 3HeprHACHHUHT Y3rapMiIu

a®= B, ~ @,= RT[win(p/ 5} )+ vin(n/P)] <0,
aynkn g /pl =V /(Y + V) <1, /ol =W/ + V) <]
Arap V, =V, Ba v, = v, = | Oyaca, y xonga AD = - 2RTIn2.
BHp MoAL GMD XHJI HKKHTA Ta3 apanalmMack yayH AD = () 6¥naam.
Onaurry Macanagard kabu I'nb6c napanokcHra KesiaMm3,

116. Unean ras pa Ban-nep-Baanbe TedrnaMacHra 6yiicu-
HYBYH ra3nap XMMHABH#t NOTCHLUHAIN TOMHACHH. '
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K¥pcatma: MNanap N'nG6e TepMOAMHAMHKK TOTEHUNANY XHCO0-
JNIAHCHH Ba OMTTa 3appara TVFpH Kenran THE6c TepMoanHaMnk no-
TCHUHANHIA MOC KEJIraH 3HEPrHA XMMHABHA NMOTEHLHAN 3KAHNUIK
XHcoBra onMHCHH.

117. U= U(x, y, 7) TAIUKHA HOTEHLIHAN Maﬁnofm &1raH nie-
1 rasHHHT XMMHSBYI TTOTSHUWAIH TONMHACHH.
XKasoG:u =pu, + U Xycycuii xonnau = u, + mgz.

=y 2E) (. -
118. N _V(Ef) ; H= V(BN]” (aNL‘p TEHIIHKIA
pH KYPCATHACHH.

Euniwu: dE= TdS - pdV + udN, dy = TdS + Vdp + udN,

dB= —8dT—- pdV— Ndmpa B= F- @ = ~pV. Uponanapaan
MAacaia TOMWIHIIH KepakK GYIraH KATTAIMKIAPHH ONaMK3.

TV

119. 7, 1, V¥zrapyBuannapga C, HH TONTHHY.

XKapo6: c,,:m[(ar) {%}:/{%}H

120. Banau snementaapHuHr BKOK Temnepartypara
SOFNMKJINIH & = [(,96446 + 1,74(F — 25) - 10~ + 3,.8(r —
— 25§ - 10-"] B popmyna 6wnan Gepunagu. SnemeHT IHKOK HUHT
KaHIOail KMCMH HCCHKIMK De3epByap OPKATH eTKa3sHAMUIN Ba
25°C A3 HCCMKAHK pPeaKLHACH HUMAra TeHJIHTH aHHKAAHCHH,

Euuur = 25°C na anementHrHr DI0K & = 0,96446 B.
Tu66c-T'enbMIOALL TEHIJIAMACHTR ACOCAH

_ % Q #) .9 3%
6=+ T() =2+ T (35, =+ 7137,

By epna 7 — sanentank, F — Qapaneii conu, T{ ar] — 3AeMeHT

BHOK HHHT HCCHKJTHK pe3epBYap OPKAIW eTKAIWIANMIAH KUCMH.
T(g_';) =T-1,74-10°B = 298-1,74 -10"*B = 4,585 -10B.
P C .

1 Ky/oH 3apaara TYFpH KeJIraH HCCHKJINK PEaKLMsicu
% =&=5-T(ar] = 0,96446B - 4,585 102 B = 0,9188 JK/Kr,

121. KaiitysuH ransBasink 3nemMeHTH SIOK HHHr Tawku
HocHmMra COFNNKANTH TOITHICHH,
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. 122, Arap Bax-gep-BaanbC rasMHMHT 3MYNHTH KHYKK G¥nca,
Y X0Ana OMTTA HHBepCHE HYKTara 31a GinaMu3. YMyMuEii xonna
Xap KaHAal 3HUTHKIAPAA HKKHTA HHBEPCHA HYKTACH MaBXya-
JIMTH K¥pcaTHACHH Ba T, p anarpammana Bad-nep-Baanec rasu-
HHHF KHBEPCHSA STPHANTH rpadMri Gepuncn\ﬂ.

E u u uri: XKoyn-TomcoH adpekTHHH xapakTepaoBuu Hona

5 )
£: . ap £

ay
aH MHBepcHsa HykTacHaa 72| -V =0
Y, c, A p YKTacHA [Bp]

[

6ynaan. Bynnan Ban-aep-Baanbc raav yuyH 1_2;}— E}i%r -

By niomanan xaxm ¥ Hu Tonu6 oaub, BaH-aep-Baanbe Tenr-
namacura 3nTHb KHWLL HATHXACHAA MHBEPCHS TEMMEPaTyPacH
T Hu GocHM p HHRT SYHKUWACH KYPHHHILMAA TONAMUI: -

2
1 357
T.= m{li Tp)‘

123. Cuitpakiawrad Bau-nep-Baanse ra3 UHBEPCHA TEM-
neparypacH 6uiaH KpUTHK TEMIEpaTyPacH opacKaary ﬁoma-
HHIL XHCOONAHCHH.

124. Wneepeus Hykracuaa C, -C, '"V(ar) 3IKAHJIHTH
KprﬂTHIICHH

E u u w; XKoyn-ToMmcon acdexTvra K¥pa HHBEpPCUA HYKTa-

cuna T - g;] ~V =0 8xku T[g—;] =V 6ynaan. [yupnr

AP
AN AN
yayn C,~C, =T - [aTJ [MJ V[ar)y 6ynanu.

125, Ban-aep-Baansc Ba JANTepHUMHKAL HKKXHHYN TEHMA-
Macura G¥iicHHyBUM raznap YuyH C C, alinpMa uMBepCus
HYKTACHAA XUCOBMaHCHH.

‘E.|a
—
t
El
=e
-~
E
jm 4
'\a
‘
--1
5
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2 (p+ %) (V = 8)= RT nan p= 27— 45,

¢, -G =V A= r(1+3)

126. Kiopu pa Kiopu-Beiic konynnapyra 6YACHHYBUM MOT-
Hanap yuyH MarHMTOKanopuK 3Qext KaTranuru [%]p TO-
TTHICHH,

Euvuu M=2H, 6yepiae= T — Kwopu KoHnyaura Kypa,
% — Kropn-Beiic xoHynura kypa, 8 — Kiopynuiir napa-
MarHHT HYKTAcMAarv TeMnepaTypa. MarHeTukaap yuyH H-

a=

tanbnua  ¥arapuwa dy = TdS + Vdp - MdH pan
[%] = —[%’;1) . By ndoaanan Kiopn KoHyHHra 6¥iicu-
S.p
aT _ CH
HYBYM MOZAAnap (napamamemmap) YIYH [a g ]S , =T, T B2

Kiopu-Beiic xoHyHura 6¥icuiyBYH Moaaanap ((heppomMarue-

T - CrH
THKJIAp) YYyH o Js W HH ONaMM3.
p.

127. Tawku MarHuT Maitaon H 6yitnat xoiinawran {yayn-
nukzarv ctepxeHb  Kyy 6unan toprunand. TaxpnGagaH Mab-
NYMKH, OY Xonla CTepXEHHMHr MAarbmWTNaHTaHAMCH
M = const = Qopmyia dunan depuaanu. AHa u1yHOait MarHu-
TOCTPHKLHAAA CTEPXEHb Y3YHAWTMHHMHT HMCOMA Varapuuin

XHCOGMAHCHH.
E it ur; Tu66¢ TepMOAHHAMUK OOTEHUHMATHHHHT Y3raph-

wun: d@ = —SdT + Vdp — MdH x§punuunn onaam. By uona-

al aM .
nau {5 =157 ) MyHocabGaTHH onaMu3. Harmxaga Kyim-

Jary vdoaaHu ONaMu3: %‘1 = —const 2 Yi (
i

a=y % — ¥3HINAATH KAAMIKOK, KOPDHLHEHTH,

128. MarHeruk H mMaruuT Maiinonaa XoinalITHpUITaH Ba p

l-af). By epaa

. aV
TALIKH GOCHM OCTHAA ETHOAN. XaXM MATHHTOCTPHKUMSA | 377 ,
63
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.
d9p
KapHncHH. 0 aan H raqa own6 O0pyBUH KYy4cH3 MaiaOoHAATH

Ba “Nbe30MarHUT” 3¢ geKT [ ] opacuaary GOFNaHUII Y-
H

MarHHTOCTPHKILH R XaXKMMHUHT HUCOU Y3rapHILH XHCOONAH -
CHH. '

- Kypcatma: d®= —SdT+ Vdp — MdH. M = =HV, 6y epaa = —
MArHHUT Ka0yn KUAYBYAHAHK, V — MarHETHK XAKMM.

Xasoé:

EAPESL
OH o1 Wy 5a

129. Arap HypAaHWLU CEKTPaN 2HEPTHst 3UUAHTH 4, OFILANK-
HUHT Acpop Moaaacura BornnkK GyaraHaa aaM, Oy xonaa MK-
KUHYH XK AOHMHI ABHraTeTHH aManra OLHPHLLE MYMKUH 6Ynap
301, AHA WY X0 KYPCAaTHACHHA, N

WY __plyie, g2
(a_H]_H(V +aeap)

130. Kopa XHCMHMKHT CReXTpan SHepreTHK EpUTYBYAHANIH
£, Ba YHHHT MYBO32HAT HYPAAHHLE CMEKTPaAN 3HEPTHA 3HUITHIH
4, Opacuaari GOFTAHKLI YPHATHACHH.

i, .
XKapobG: ¢, . = —4”-, Oy epaa ¢ — EpYFIMK Te3JINTA.

131. EpyFnuik KBaHTAApH TYFPUCHIArH TACABBYpPTa aCOCaH
OliHa AeBopra O¢PHATaH MYBO3AHAT HYPIaHH LI GOCHMH XHCOB-
JAHCHH,

Xago0: p=3

132. Mysosasatny nypaanuin yuyu C,, F, S, x, @ Ba xu-
MHSIBHI MOTEHLIMAT & XMCOONAHCHH.

Eynw: Credan-BonbuMan KOHYHHMra Kypa MyBo3aRaT-
Au Aypaanuw aHepruscd E= uV=0oTV. C = oT*V. Onr-
POMUAHHY TEPMOZHHAMHKAHHHT ACOCHH TeHIIaMacKIaH Tona-

_dE+pdV _ wvfu | ptu
M3, d§ = =t d¥V. MyBO3aHaTAH HypAaRULL

4
BOCHMU p =4 = %

[T

ds = 40T + 36TV = d( oT3)

ByHaaH § = —.;O‘T V.
64
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MyBo3aHaTAH HypAaHHLUI SPKUH SHEPTHACH
F=FE-TS= v%cT‘V.

MyBO3aHATIM HYPAAHHIL SHTANBITHACH
x=E+pV-= %UT"V.

MyrozaHatan Hypnanuu F'nb6e TepMOAMHAMHK MOTEHUHA~
mP=F+pV= ﬂ%aT"V + %cT"V =0.

MyBo3aHATAH HYPAAHWLL XHMUABHHA NTOTEHLHAIN

133. bup Gupnnx XKMAA MYBO3AHATIM HYPNAHHMIL Y4yH
C, C, C C, aan,nchm-l BA MACAN ra3 HCCHKJIMK CH-
FHMH 6HJIaH COJIHL[HH]JHJ'[CHH

=
Eunw: #=cT*pau G, (—é—?:J =407, Cp*[;a%]p- 6y
epla y = u + p — CONMUWITNPMA IHTaANbNUA. ¥ xonaa

¥ = io’T‘t,Cp = EO’TS‘ Cp -C, =ia‘T3. Vo = C;/CV= 1/3.

Haean ras comfliTUpMa HCCHKAUK CHFHMMHHH Tonaﬁnmc
H}IC&J‘I TA3HUHI xa)KM OUPAMIHIATH UYMKH SHEPTHACH ¥ = 3 3 kT
C, = 2nk C, = —nk C - C, = nk. yM--CP/C,, 5/3.
Yurf/Y yun =

134, Ox, fepopau ¥ xaxmau 6VILIMKIArH Kopa HypraHKL
XyAAM WYHAAN NeBOPIK XaBOCH TYna Xoana cypub oanHras V,

XKMtH OVLANKAA KEHTAHTHPWATAHAA YHUHT JHTPONHACH KaHya
mapTa KynaiHiuM aHHKIAaHCHH.

Euuw: Hw 6axapMacaan TH3HMM anHabaTHK XOAN3 KeH-
raHTHPHAraHAA YHUHT HYKH 3HeprusicH f3rapmailay. HlyHudr
y'-lyn E=0¢TW =0TV =oT!(V +V;} 6ynanu. Bynaau
== W 6ynaam. HypnaHW 9HTPONKACH:

4F
S——O'TV Ba §, ——0T3(V+V) €Ku S——~ Ba 5| =3
S
j )leMaK, ';' =4 V—V",- MapTa OpTap 9KaH.
5— P. Mamatkyios Ba 6. 65
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135. MyBozaHaT/iu HypIaHHLIHY aAHAGATHK KeHTAHTHPHLI-
A3 YHWHE 4acTOTACHHHHT y3rapmu1{ BA CIIEKTPA/1 3HEPTHS 3HY-
JHTH % =const xamnma F = const MyHocaﬁar.rlap 6unmaH
AHMKJIAHHLLH KYPCaTHACHH. :

Eyuur; MyBo3aHaTAN HYPAAHHLI 3NEKTPOMArHHT n“mK.uH-
napraH Hoopat. By T¥AKMHAap MKKMTA KYHAATAHT TVAKHHIAp-
aup. v, v+ dv gacrotanap OpaiMFMAarH TYAKHHAAP COHH
g(Vydv =2 4nvy ——3-- dv. MyBoGaHaT Hyp/IAKWUI STAINATAH ¥ XaxM-

3
harH xaMmma T)UIKHHJI&D COHH %—3— GynaaM. Arap ﬁ)"I.I.IJIHK

XOKMUHH anuabaTHK xonaa yarap'mpcax xaMm, Oy coH S*srap-

Macnaﬂ KOJla.tIH . o

: v3V = const. (N
HMKkHHYM TOMOHAAH anMabaTHK KEHTaHTHPHILAA

S = %oT’V =const éku T3V = const 6¥nagu. By udonanap-

AaH 7 = CONSt GYHUIM Kenub JUKALH.

u=oTpa S= %UTs udonanapaaH wy kennd YHKAAMKH,
e(v, T) aneprus Ba S(v, T) sHTponuA xap 6Hp yacrotaga e{v, T)=
= const- T- S(v, T) = wp(v/T) MyHocabaT 6MnaH GOFTaHraH.
MyBO3aHaTAH HYpIAHHIL CIEKTPANT SHEPTHA SHITHTH 4, = &(v,
) g(vy = v’p(v/T)- const. Bynnau annabatux xapaéHia

%"; = const OVaHWIKW Kearb YnKanH.

136. 5"3rapmac TalKK GOCHM oCcTHAA AaAHa0aTHK ;(6:[}:(3 UH30- .
JALASAAHTAH NOPILEHTH LIWIHHAPAA Hacan ra? MaBxyia. TYrpH-
NaH-TYFPU SHTPONHUA BapHALMANAPH 4.5 Ba 625 Hu xucobnad
MYBO3AHAT X0AATAA IHTPOINHA MAKCHMAUINTH KYPCATWICHH.

E 4w w: Tu3um myBosaHatHaa AS<0, 65 = 0 €xn 625< 0
Gy¥nuIuH Kepak. TepMOIHHAMMKAHHHT ACOCHIT TEHTRAMacHTa Kypa
Wxean ras yayH dS = ETV- dT + 3 dV 8a6Q = C,dT+p,dV. liu-
JIMHAP aAHabGaTHK M30MAUMAAAHTAHANIUIAH C,,dT — pdV.

RT
].LIyHHHr Y4YH SHTpOIMS nnc]xbcpe)]?{}manu ds = =|57-— Po)
xdV = -—(p p)dV, Gyepna p= 5 -—raaﬁoamm,pu TALLIKH
HOCHM. By:-mau Wy KYPHHARNKH, Myno3ana-r xonat (dS5=0)
66 '
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dakar p = p, 1a MymkuH 6¥nanu. By xonna ras suTponuscu
MakcnMan xonaraa 6ynamm. Maean ras sutponusch $= C,InT +
+ RInV + S Gynamu.

Dapa3 KUNAAIUK, ras xaxmu oV ra, TemnepaTyiJacu acadT
ra ysrapcHH. ¥ xonga

AS C Il'l T+5T+Rln V+5V.—.Cy6T R _

%[C 57! R 2 ]

A6 ]

8T, 8V,
-G 5+ R52] By nponaman 65 = 4 (p - p)6¥ sa

58 = -[C ShyR SV’] by ndonanaH xap kangaii 6T ea d v

fadis< 0 6¥nmu Kenné YMKATH, Jdemak, MyBO3aHAaT BaKTHaa
IHTPONMS MaKCHMan KHAMAT Kabysl Kuiap 9KaH.

137. § = const Ba p = const GYAraH TH3MMAA MYBO3aHAT 3H-
TANbLMKUA ¥ HUHT MUHHMYMiUAA, S = const Ba ¥ = const 6yaraH
TH3UMJA 3Ca MYBO3aHAT MYKM 3Heprua E HHHr MHHUMYMHIA
103 OepHUtH KVPCAaTWICHH.

Eunw: dy < TdS + Vdpnau S = const Ba p = const nady <0
&Kk Ay < G 6¥naad. demak, MyBO3aHAT SHTATBIHA ¥ HHHI MH-
HHUMYMHAA 103 GepanH.

dE< TdS — pdV gan S = const Ba V' = const 1a MyBo3aHaT
HUYKH SHEPTHSHUHT MUHUMYMKAA 103 Gepalu.

138, Typau xusa Moaaany HKKMTA hazaHHHT MYBO3aHAT Liap-
TH, ABHH Xap 6Mp KoMnoHeHTacK OUTTa daza Tapkubura Ku-
PYBYH MKKH Ha3alH HKKH KOMIOHEHTANK TH3MMHHHT MYBO3a-
HAT LIAPTH AHHKJIAHCHH, :

E 4 v ur: Typn# xun MoanaiapaaH TaWKWT TOWITaH (Maca-
NaH: CYB Ba KEPOCHH) HKKH (azalH TH3HM MYBO3aHaT XONatTia
6y yuy 8.5 < 0 €kn 6.5 = 0, 325 < 0 6¥nrum xkepak. Mkku
$hazann MKKK KOMIIOHEHTANN OyHEaW TH3HM SHTPOMHACU
8= Ng' + N's 6¥nmagu. Uukn napametpaapu N N", v',v', E'
pa E” KyliMgard WapTaapHn KaHOATAAHTHpaZn: N' = const,
N"=const, E= EN + E'N' = const, V=v'N' + vV'N' = const.
S”aapo GornaydMaraH napametpaap aet v, E' nu kabyn kunamuas.
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MygosaHatr wapth 6.5 = 0 6¥1radanru yuyH é3unran noo-
janapaaH GupHHYIM papuaHust oAud, TePpMOAHHAMMKAHWHI

ACOCHMI TEHFAAMACHAAH OAMHraH OGUPHHYH BAPHALMAHH

N’ SE ;.3‘5" + N SE *’P "3 _ 0 wdpona Gwran GupranMkaa edmin

HaTIDKaCHﬂa[ }SE’ [ }50’ OBaT =T"p =p'Hu

ONaMH3. XHMUSIBHI NIOTEHLMANTA X84 KaHaai WapT KyHunMaiau.

139. Tawku maiinoHaard TM3MMHHHI MYBO3aHaT WAPTH
AHUKAAHCHH.

Eanu Bynaail THBUMHHHT MyBo3aHaT wWaptH AP > 0 éku
8P = 0,52 > 0 6ynaau. Tamky MaRIOH TALCHPH OCTHAA BYAraH
TU3HM 3Heprusicu dE = TdS — pdV + udN + pdN Gynanu. by
epna ¢ — GUTTa 3appara TYFPH KeJraH NoteHuxan aneprud. by
npopanad TH66¢ TepMOAMHAMHMK NOTEHUHANHHHHT Y3rapHLIH
yYyH Kyiimaary ndogaHn omamus. d® = -SdT +Vdp +

+( u + ¢}dN. by ubonanan (gi) =u+p Keand uukagu. by-

TYH KHMCM TEPMOAMHAMHK noTeHlnam D = I(ﬂ+¢)dn 6ynaan.
Tusumaa MyBo3aHAT LIapTHra k¥pa O6@ = I(,u+go Jo(dN)=0.
Arap TM3HMIAard TYNa sappanap coHM caknanca: |d(dn)=0.
Hemak, Talky MaiiaoHAa 6YNral TH3MM MyBO3aHATAA Bynn1un

YUyH ¢ + ¢ = const O¥IKHILN Kepak.
140. Mypo3zaHaTHMHT GapKapopidK WIApTH (%J <),
T

{%E] = CL > () KaTTa 6UP KUHCAH TH3HMHHHT KHYHK KHCMH
r ?

YUyYH YHKapuarad. ByTyH TH3#MM yuyH yaap Kalicd xonnapaa
TYFPH Ba KaiicH Xoanapaa HOTyFpH?

141. Ban-aep-Baankc 3rpuarraaa yta cOBYTHAraH SYFHHHT
MeTacTa0MA XONaTHra MOC KelaguraH Ba CYIOKJIHKHHHT MeTa-
cTaGun XOAATHTa MOC KelraH KHCM/IApHHH KYPCaTHHT Ba OXHUP-
THCH ¥Ta KU3HTaH CYIOKAUKKA MOC KeJIMAachurutu ncbornanr.

142, Arap H30TpON MarHeTHK XONaru KyHMoArH KaTTanux-
nap GUnan XapakTepaaHca:

68
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a) Hea B, y xonma df =TdS—pdV+{-‘:;dB,

6) Hsa M, y xonaa dE =TdS —pdV + HiM. by epna

E'=FE —%. MyBo3aHaTHUHF GapKAPOPJAMK WAPTHTa Kypa

[%}r < 0. MarHetnk yuyH 6y WapT KyRWIarH KypUHHLWHK

onamu;
1 H
a) (%%)r == >0 (1 =B, f= E)’ Oy oca Taxpuba OunaH

MOC KEnaaH.

® )

HaMHK §apKapopauK UIapTHHM K¥pcaTyeun (2 < 0 guamarne-
THKIAP y4yH) TaXpubara 3uIIHp. '

IO3ara kenraH Kapama-Kaplnadk caBabu TyLUIYHTHPUICHH.

1
<> 0, 6y 3ca ANAMATHETUKAAPHUHT TEPMOIH -

K § pcartma: Tamiky MarHuT MaifioH TabcHpHIA H30TPON MAarHe-

THKJIAPHHHE XAKM GUPIHrHaa Kytonaw uwm 04 = — % (HdB) HH

XUCOBra OMMlIA, NapaMarHeTHXIap yayn M = .{%I_H Ba OHWa-

MAarHeTHKIIap YMYH 3ca u < ( 3KaHNUTMra acocaaMuil Kepak.

143. DneKTPOH 3MHCCHACH HATHXKACHAA META/LT HYMAATU
OVILTHKAA SMEKTPOH rasd xocua 6VnagH. MyeoszaHaT BakTHAA

IPKHH IHEPTHUA MUHMMYM O¥auwMra acocnanHu®, T temne-
N
patypasga 6VIUAHKAATH SACKTPOH Fa3MHHHE 3Huaury (4= v

AHMKJAHCHH. SNeKTPOHHUHT YHKHW K W, anekTpoH rasu-
HMHI S3HTPOITHACH 3Ca GUP ATOMIH WACAN Fa3HUHT IHTPONUS-
CMra TEeHT.

E g W XaxM GUPARrnaary 3NeKTpoH ra3HHUHT HYKH 3HEp-
rHAcH ¥pTaya KHHETHUK SHEPIHA Ba YHKULE HIWMHUHT HUFAH-
JUCHFa TeHr 6¥aanu;

E= %nkT+nW,

YHHHL PKHH 3HEPIHSICH
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F= E—TS=%nkT+nW—Tnk(%ln?‘—lnn+__lnb),

0y epaa # — 3NeKTPOH Ta3HMHHHI MYBO3aHAT 3HYJNTIH,
! 2mk 2
b= 2[—}:5—) — ¥3rapMac KatTaauK. T remneparypasa Myso-

3aHaT/M SNCKTPOH SULTHIH OPKHH SHEPTUAHAHT MEHHMYMANK
1w
wapTH (i’r] = 0 #aH aHUKNaHanu: 1 = T 2ekT,

.V

144. Mypo3aHATHHHI SapKapopAHK WAapTHra MyBodHK
T-0 Kana C Ba C,MCCHKNUK CHFMUMAApPHHHHT C=q
TH{a = const) KYpHHUILIKAATH TeMOepaTypanH GOFNaHMIINAA
KYpeaTkuy # = | 3KaHINIM KYpCaTUACHH.

K ¥ pcatma: Mypo3aHaTHHHT 6apKapopiuK LWAPTAAPY: T >0

C
Ba CL > 0.napra acocnanu6, # & 1 aurn KypcaTnnanm. ’
. ¥

145. Arap 6up KHHCAH TH3MM OaB3U 6aPKAPOPAMK XonaTH-

. 2
aa [E%JY =0 6yaca, y Bakraa 6y xonaraa (;7’;]7 =0,

}
P21 <0 auck KYpeaTHICHH.
ayi _—

Eynw: bBapxapopnuk Matpuuiack ATAS — ApAV > 0 na
¥3apo GoFnlaHMaraH KOOpAHHaTanap yuyH T Ba V' HHW onamus,
y xonna T = const na

soav =2 (a¥ + 2|[3V2]T(AV)+31{§BL(AV)4+...<O

Iaprra k¥pa [a J = 0. demak, ApAV > 0 6¥amum yuyH (1)
HdonanaH [aWJ [‘T] < (¢ 6¥MHLIN Kepak.

146. Arap Gap3u 6apl<ap0p Xonaraapaa [%L =0 6yaca, y

?r) _ T n

xonaa Oy xonaTnapia Wil 0, 53| 2¢a MychaT xaM éku
f4 4

MaHbHil XaM BYTHLLTHIY KYPCAaTUICHH.
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K¥pcarma:
ATAS — ApAV >0, (1)
Byepna 7= TV, pysa 5= S(V, p) neﬁx,apaﬁ AS>0BaAS<O

tr
XoJu1ap y4uyH [gw] =0, [ ] 20 6¥nHwn OnMHAL.
P P

Y = 0 G¥naca, y BakTna 6y
xonar Gapxapop GVIHLIK YUyH GHp BaKTAa HKKWHYM TapTHONu
XOCUIACH XaM HONTA TeHr OYynMIIM WApT, aMMO {gTI;] 20
6¥nain. o d

K¥pcarma:

147. Arap 6ab3u xonatnapaa (a" ]

.. ATAS = ApAV>0. (1)
p=p(T.S)saV=(T $Hnebd, T=constaa AV> ) pa AV <0 xonn

YUYH [gsp) =0, [as_,,] 20 6ynaan.

148. Bup xHcnH TH3UMHUHT Gabau XonaTaapuaa (:—f,]s =0,

By X0naTHHHT Gaplqapopnﬁi{"mapm Kangai G¥nagu?

Bunue ATAS — ApAV =0. p=p(V,S) Ba T=T(V §) neb
Kapaiimus. ¥ xonga S = const ha

APAV:(;{;L:&V*-;,[ ] (aV ) ;,[g-%] (AV)3+...q0.

Q)

V.

HeMax, 6ab3H xonarnapia _ai] =0 6¥nca, y xonna oy
s 3
xonat Gapxapop ﬁynuu.m YuyH [7) =0 Ba [%,%] <0 6ym-
A 5

LK Kepak.

149. MyBo3aHaT JOMMHITHTHHHHT TeMniepaTypara GoFamK-
aurd Baut l'odpd nnrnamacu{%‘%‘]y = "Ri;z- OWIaH aHHK-
RaHMWIKB KijpcaTHchuH 6y €pna Q — nom‘am“l Gocnwla peakuHa
uccnx.nux addekTn.
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E v nw: M3oGapuk-u3oTepMHK XapaéHaapaa XHMHABMA
Ky4HHHT 6axaprad uiid ['H66c-TeabMIroabil TEHIIaMacH

A,=0, +T[§-’-}L 6
épraMuaa aHMKIaHanH. By epiia Q) — peakLiyst HOCHKANK 3¢dek-
™. dP = -SdT + Vdp + E,u dN,. W306apHK-HIOTEPMHK XapasH-
napaa d® = 2 wdN, = Anz #,v,, Gy epia An — “sKKa peak-
uMa”nap COHM. Baxapunran v A= ~(AD)r , = -MZ Vi =
= *ME i [KTIng; + kTnp + po,(T)]. Tancup aTyB4H Macana-
nap K.OHyHura kypa kTInK (T, p) = —szv Inp- Ev #y:(T).
By udponara acocan A = AnkT| InK, Evlm:f By udozra-
13 [B_A] = Ank [éa%],, =Ank| In K, - Zlnc,. . Onmuran

aT ),
negoganapHd (1) dopmynara 31Th6 K¥iMil HaTHXacHAa
dnK.) __ Qr
aT ), RT?'

150. » Ta ¢da3a Ba k Ta KOMIOHEHTATH reTEPOreH THIMMIA
MYBO34HAT WIAPTH TOMHACHH. :

KypcaTma: n 14 ¢hasa ba &k Ta KOMAOHEHTANAH TALIKK TOM-
raH TH3MMHUHT YMYMHI Myso3aHaT wapth 0P = 0 6¥naau.

X apo6: FereporeH TH3MMHHHT MYBO3aHATAA TEMNEPATY-
panapu Ba Gocumaaps yarapMac Ginagu sa xap OHp KOMIOHCH-
TaHMHI XMMUABKIA noTeHumany xaMma casanapaa teur 6¥nagn.

151. Cyp razsununr xocwy 6ynnum peakuuscn H,0 + CO =
= CO, + H, na mypozanar T = 1259 K ga 103 Gepanu. Moseky-
NAP MYBO3aHAT TAPKHGH MABIYM: Mg, = 0,7 MONB, m, = 9,46
MOJib, My, = 9,46 MOMb, my, = 80,38 Monb. Mysosanar nou-
MHIHIHTH Kp AHHKA2HCKHH.

Kaeo6: K =1,591.

Kypcarma: TabCHp 3TYBYH Maccanap KowyHWaaH do#tgana-
HUACHH.
72
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152. Voanu BOROPOAHMHT XOCHN OVIHII peaklMAcH
H, + 1, 2 2HI ra T=T717 K pa spMuinnanu. HoaHuur 6ow-
RAHFHY MOJUIAP COHH My, = 2,94 MoJIb Ba BOROPOAHUHT Gol-
NAHFHY MOJLIAp COHH My, = 8,1 4046 HU GWiraH Xonaa, MyBo-
3aHaT Xonataa HI suHr Monsap conu aHuiKraHcul. 7= 717 K
Jia MyBO3aHAT AOUMKAIMIY MabayM Ba K = K = 0,01984.
Xapo6: m,=35,64.

153. Xap x,almaii HoCHMIA YHHHT TAXPHOABHIA H30TEpMACH
F{p) 6¥itua peast ra3HHHT YUYBYAHIHTK XMCODNAHCHH.

K#¥pcarma: YuypuaHNIHKHN aHHKAALL YCYARHUHT ACOCHHH TaLl-
KHI 3TYBYH KyHHIATH TeHMaManaH doitnanaHMl Kepak:

kTin2 —Tﬂdp,

Gy epoa & — CONMLITHPMA XaXM, f-— YIYBYAHAUK.

154. MoggaHHHI ra2 Ba KATTHK, XHCM XOJRaTAAPHHUHT My-
BO3AHAT MIAPTHIa3 aCOCNAaHHO, MIEAN IAHUHT SHTPOIHA AOU-
MUItIMTMHY xucoGnaw yuyH Hona TONHACHH.

Ey wur: MyepoaaHar 1apTHra acoCaH, arap KarTHK, XKCM ras
G1nan MyBo3aHaTna 6¥nca, YHKHI XHMHABHIA MOTEHUHANNAPH
TeHr GVmanu:

w (T, p)=p"(T, p).

ﬂ(T,p)=%=W=EO-TS+pV.
w(T, p)= E,-T(C,InT - RIn p+ §,;)+ pV —ngeanras

yayH (T, p) = E;-TS8"+ pv" — KATTHK XHCM YuyH.
By uipoganapaan:
RTInp=|E - E.,+p(v -]+ C,TInT ~TA,,
8, =-2-C 1nT+j S2dT+ Rinp.

Byepaa A* I +dT — — TEPMONMHAMHKAHUHT Y{HHH KOHY-

HMIA x¥pa, Q= E.‘,' -E+ p(v’_— V) — KYPYK Xai#aul UCCHK-
73 :
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nuru, 9, Cp, p Ba T napau taxpnbaga aHuKnaG, raz IHTPONHA
JOHMMUHAUTH A, HU AHHKNALT MYMKHKH,

155, Kyfiunarn spurManapiaH TaliKHA TONFaH TH3UMNAp
TEPMOANMHAMMK 3PKMHIINK ARPAKACHHHHT COHW TONTWICHH:

a) Cyegaru KCl Ba NaCl HuHr HKKana Ty3WHHHT KPHCTAN-
napu Ba OYFIapH MIUTHPOKHAA;

0) By Ty31apHMHT My3, HKKaTa TY3HHHT KPHCTANIapH Ba
OYFAapy MIITHPOKHAA,

B} CyBaa Ba KepoCHHAA KaKi, My3 Ba OYF MABXYLINNTHIA.

Eyuui: TepMoAHHAMHK O30MIHK AapaXaGHHWUHT COHM
f=k+ 2 — ntenrnama 6unan AHHKAAHARH. By epna n — duaza-
nap coHH, kK — KOMIMOHEHTAAP COHH, -

a) n =4 (6yF, spuT™Ma, 2 Ta KpucTann), k = 3 (H,0, KCl,
NaCl). Hemak, f= 1.

G) n'= 5 (3puTtMa, 3 Ta kpucTann, cys Syrul, k = 3. [leMak,
f=0. B) n=4 (6yr, 3 Ta 3purMa, My3), £ =3 (cyB, KaHx,
KepockH). emaxk, f= 1.

156. Xap GHp KOMIMOHEHT XaMMa (hazanapra KHpaak aeraH
dapas acocuaa FuH6cHuNT dazanap konpgacu YypHaTHAran. Arap
xap GHp KOMIOHEHT XaMMa (pazatapra KHpMaca, (pasanap xongacu
KaHaait y3rapanu?

157. CHpT TapaHTJIHTHHHHT TéMNepaTypara GOFMTHKJIMTHHH
GuaraH xonna, naéHka (napaa) HUHT anMadaTHK KeHraiMiMaa
TEMHAEPATYPa ¥3rapHllUM Ba YHI M30TEPMHK KEHTaluLlHAA 10TWA-
FaH UCCHKJIHK MUKZOPH TOMUICHH.

Euunw Cupr 3pKHH suepruscu F = a2, IHTPONIMACH
S =- ‘?;E} Z 7T Myrozanatnu anuabaTyuk xapaéuga
IHTpONUA BOUMKI OYNIratTUTK YuyH anuabaTHK KeHraiuuma
TeMIIEPaTyPa, V3rapuiig Z-— = tonst TEHIIaMaAH AHUKTAHARM.
MyBozaHaTAK H3OTEPMIAK XKapaénaa 1o3acH 2 JaH Z ra OpT-
rasfa MigHKa CHPTH TOMOHWIAH YOTHITAH MCCHKIMK MUKAOPH

= T(S,(T, 2 -85, T, 2)=T2Z,-X

Q= [ z( s z)‘ ;(T, t)“_ Ff( 2T 1)-

158. Tomum YCTHIATH TYHHHTAH GyF GOCHMHHMHT TOMYH
paanycHra DOFIMKAKNTH aHWKJIAHCHH.
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E 4y ur: @apas kunaivimk, r paaHyciM CYIOKIHK TOMUKHCH Oy-
FM 6uaH MyBO3aHar Xonataa 6yncus, yxonmau'(p, D =x"0", 7).
Byrmap'(p', D —p'(p, ) =p"(¢’, ) — " (¢, T) TeHDIHK Sfplm—
qau 6yaaau.

CyBHUHT KaM CHKHTYBYAHTHTHHH x}lcoﬁra oncax Ba ﬁymu
naean raz neb Kapacax, HATUXama p* = pe "‘T HbomaHu osa-

Mu3; By epra #" — cye dasamary OUTTa 3appara MOC KeJNTraH
XAKM, ¥ — TOMYH PalKYCH.

159. XKyna KRYHK 3apANAHTAH TOMYY (aKat ¥y1a TYHHHIaH
Oyrna ycub KonmacnaH, 6anku T¥itnHMira ervwMaras 6yraa
%am YcHO 6OPHIUH KYPCATHIICHH.

E 4 v w: Tomun-6yr Pazacuna Fub6c TepMoguHaMuk no-
TEHUHATHHHHT V3rapuiun A@ = (u" — ' YN"+ o2. By epna
@' (p, T) — OYFHHHI XWMHUABHIA NOTEHUKANIH, ¢ — CHPT TaHAH-

FAMTH, 2 — 6YFIa XocW 61raH TOMYM CHpT 103acH, N —TOM-
dar®

YMAArK 3appanap coHm. 2, = 42, N* = 59+ ' TOMuM panmy-
cn, ¥ —TOMYHRUHT coanuTHpMa XokMH. Hamokana 6yrna xocun
Oynran sapsaananmarad Tomud Mboc TepMOIRHAMMK NOTEHLIH-
ATHHUHT ¥3rapHiuH AP = 4x(u"— 1')/38" + 4nr’o. Arap Gyr-
Aarv TOMYH 3NEKTP 3apsia Kabyn Kuica, y xonna A® = 4o (y” —
~u" /3 + 4nro + AD_6Ynaan, By epaa AP, — 3apamnaHraH
TOMYHHHHT X0CH OYIMILKAA SNEKTP MailnosHKHr [HOGC Tep-
MOAHHAMMK NOTEHUHANNHMHT ¥3rapylin;

r - - r
_ £ 2 i T T z _ £ fptgrr
A®, = = [&ldV + - [eraV o [82dV = fetav
X r o o
o2 1 2 " 2 2,
L {grqv =6 [dr_ e [dr_e (|1}, (1o
ﬁjé‘w"z‘ peA I 2;[‘ s)+2&'[s ')'
o o
by epna ¢ — TOMYH MapKasuaa Xocun GynraH HOH 3apiiaH, o —
MOH PannycH, £, — TOMYHIATH NEKTP MAAIOH Ky4YNaHTaHAH-

', 6§ — TOMYHAAH TAUIKAPUIATH MaiA0OH KyYlaHraH/IUIH, € —
TOMYMHKHI AUINEKTPHK CHHTAMPYBYaHanry, [llyHnait knnu6,

AQ =4y’ {y - .“')/31?' + 4xrio + L (1 - l)(l - l).

2 ef\r @
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by Mg omanu Taxsina KHAHLL HATHXKACHIA MACATAHHHT CaBOAHIa
Kaeob Tonmacus.

160. YTHW KCCHKIMTH A HH AOMMMIA KATTATHK Ae6 XHCOG-
na6, T¥iivdran GyF 60cHMM TEMIepaTypa ¥3rapHiiM SHNaH 3KC-
MHOHEHLIMAN KOHYH OVitHya ¥3rapHIUH KYpPCATHICHH .

a4 _ 4

E 4 v w: KnanefipoH-Knaysuyc reHrnamacu: i AR TV by

epaa A - YTHIW UCCHKANTH, AV =V, — V|, V, — TVitnnray Gye-

HHHE MOJIAP XOKMHU, V| — CYIOKTMKHUHT MOAAp Xakmu. V,>> V.

T
T¥inHran 0yFHun wiean ras aed Kapacak, y xonna AV=V, = L
& -2 By udosanan L=22: mp=-L ’,
ar = rre- By wdonanan =%y Inp=-gm+i Ba

p = const e*7 By epia i — WHTerpasnaw JOMMUACH 6¥mHG, xumu-
SIBUI AOUMMILTHK ned I0pUTHNAIN.

161. 95°C ga cys xaHaa 6ocuM ocTraa KaiHaikau? Cys-
HUHE OYFRAHHL COMUUTHPMA uccHKaury 22568,4 XK/T.

E u u i Macanaunur eyumu T¥ilntrad 6yr G0CMMHHH TO-

nuwra ol kenaan, OAIHHTH-Macana e4MMHra Kypa TyilHHTaH
-4

Oyr GOCHMHM p = const e’T BY uonagaH BOMMHAAMK
const = p,exp[ J oy epaa T, =373 K — nopman Gocum

ocTuia cyBHuHr KaHHaw Temnepatypacu, p, = 1033,6 rila.

p=p,exph }exp[ '”] p.cxp{ [L_.!_]] By epna

T=95C+ 273°C = 368 K.
Kapo6: 745,9 rla.

162. PazoBkil YTHLI UCCHKAUTHHHHT TeMnepaTypara 6oF-

di
AUKAUTH o TOMRICHH,

Eaunw: i = AT, p(T)), uyHKn % HH MYBO3AHAT 3rPUHJIHIH
iyHanumMaa xucebaaw kepak. LHyHRAT yuyH

B'i:[ﬂ] +[ 2 d_P_ 31
dr a7 ), |3 ), dT aT V-IT V')T
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A=TAS= T(§" = §') €ku A =¢" — %', uynku $Ha30oBHii YT
H30TEPMHK-H300APHK XapasHaup. ¥ Xoiaa

(#F) =57 w-0=6-cp;

[gﬁ] - =TLS -V - V’[ap) - [g;] -Va

{a— nccnmuman KeHrainw KoshniuHeHTH) 3KaHANIHHI
] r A .R.(V'a'— V'O,'r) ..
Xucobra oncax dT =C, -C + & - =5 Byrcumon éxu

cyGauMannsn xonnaa HKkuHYy ¢azanu naean ras aed kadyn
L4 14 x ] dtl i’
KHJICAK (V > Vo' = ?), y Xonpa - = C, -C,.

163. TyituHTaH OYF UCCHKAMK CHFUME Yu¥H HdOIa ONHH-
cuH. 100°C na Ty¥#inHraH cye SYFMHH anHabaTHK CHKKAHAA HUMA
YUYH KOHASHCALIMAIAHMACAUTH TYIUIYHTHPHACHH,

d.S'

E v um: TH3UMHHHT HCCHKIHK CHFUMH C = %% = T

T¥itnHTaH OYFHUHT HCCUKAMK CMFUMU C' yuyH udoaa on}lmnd

77 XOCHJIaHH CYIOKAHK-0YF MYBOQ3AHAT STPUAMTH HyHANMILKWAA

x,ucoﬁnam Kepak. 25 (as] +{ 3 dp . Knaneiipon-Knay-
aGF T\ 9T  Jpar e
] (I

3MyC TeHIamacHIaH doiaananut, C” = T 7 = Y Ty HU
onamus. KpHTHK HyKTazaH yzokga V' > V', 6yrHH Hﬂcan ras

p
JUCHHHN Xucolra o.ncaK, C,-C,+ dT % Hdbona taxaun
KHIMHCHH.

neb Kapacak C”=C) - ‘1 . 162- Macamna C -C = a'? IKAH-

164. MNMact Temnepatypana METANAAPHUHE UCCUKAHKX CUFUMH
C TeMIEPATYPara nNponopuHoHaNn. Arap MeTamI ¥Ta YTKa3yB-
YAHIHK XOnaTra ¥TIca, y X013 YHHHT MCCHKAHK cHFumMu C,
TEMIEPATYPAHKHT KyOHra nponopunoHan. KputHk temnepary-
pana C, = 3 C, 6¥AnLIN KYPCATHACHH.

Eu u m Macanasuur map‘mra kipa C =oT, C =8T.
C=T —=.bynponanau ds = —dT. Hankana
dSn = ?dT = TdT =adl;, § =aT.
77

www.ziyouz.com kutubxonasi




s )
ds, = %f-dT = iq;—d?’ =TT, S, = %ﬁT3. Kputuk temne-
patypana S, = S, 6yranu. Nemak, oT,, = %—ﬁ?}ﬁ, éu C,=3C,

165. ¥T1a yTKa3yBYAHIMK MIAPOMTHIAA HCCUKTHKAAH KEHTali-
HIU KO3PPHUHEHTHHHHO KECKHH Y3rapHilu Aa = a, — a, Ba

KAKMILKOK MOAYIHHUHT KeckHH Yarapyun AKX =K — K yuyn
Hpoaa TOMUACHH.

E iy w: Maruut Mailisonaary yta yrkasysuaHnuk I'mGGe
TePMOAHHAMHK NOTCHLUKAIA

Dy(H,T) - B0, T) = 1322, M

yarapuwin 3ca d@; = -S,dT + Vydp - M dH; T, H = const na
(1) nan

Ve(H,T)-V(0,T) = [aa';] @

VTa YTKasyBYaHANK Y4yH TEPMOAMHAMMKAHMHT TEHIIAMACH
VeH?
D(H;, TY-P(0,T) = ;ﬂ AaH

V,(Hs, T) ~V5(0, T)-r[%LVS”C[a”] )

(2) npoganan (3) noaaHn afiMpUII HATHXKACHAA YTHILA
XAKM Y3rapHLIMHH OJIAMM3;

VeHg [ 0H
V(H A T) - VS(H‘,n--T[a;] @
(4) ndonanan Tea P 6¥iinua xocuna onub, T= T, sa H =0 na
_ _ = 1 BHS aH_g __ K aH
ba=a, -5 = == ETS , AK =K, -K; 4:[@)

DANapHH OlaMK3,

166. KpMTHK MaliaoH KYYJaHTAHAHTK STPHAHTHHH |

2=
H(Ty=H, [1 _[%] napaGona KYpUHHILAZ aHHK TacaBayp

< -
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. 3HTPOMMS Ba COAHILTHUPMA UCCHKJIMK CHFHM KHIAMATIapH dap-
KH - Ba 5- X0N1ATNAPAa TOMHNCHH.

Euwwm: H MaltmoHaa MarHeTUK YYyH conuurmpma I'no6e
TEPMOAHHAMMK MOTEHUWAT Y3rapuluM

d® = ~SdT - MdH . oD

V1a yTKasyBYaHANK Y4YH MarHMT/1alll BEKTOPH Mg =- ZI;?"
(1) npoaHH HHTETpALNAW HATHXACHIA o
S =00+ ' @

HH ONaMH3. # BA S X0JaTAap MYBO3aHATAA GYMagnraH KpUTHK
MaHIOH MPWIHIH AVHAIHIINAA, COMTHIUTHPMA TEPMOAHHAMHKK
NMOTEHIMALTAP UKKAAA Xonataa Oup xun 6¥nvny yuyH

O,(H) = Os(H) = Bs(0)+ g HE, @, - P0) = - H! . (3)

by utonanan T6¥itda xocHaa 0naMu3, HaTHXaAa COMULUTH-
Ma 3HTPONHA hapKHHH TONAMM3:

AS =S, - S5 = -Zeilte @

By udronanan ¢oiinanaHnd, consuTHpMa HCCHKIBK CHFRM dap-
KMHY ONAMH3;

AC=Cs-C, =T 2(5.-5,)= %‘;’—J,T[?;’,] (5)

T= T, na KpuTMK MainoH Kyunaurawmury H = 0, 6y xonza

2
(4) man S, =S, nu Ba (5) man AC ’2{?(@

H.(T)=H, [1-[1]*] woraaan 5, - 5; =gg,[l_(%]’],

[

2
C,-Cs= H" [l - 3[1] ] HONANAPHU OJIaMM3.

HH ONaMH3.

167. KpuTHK HYKTA%a TepMOAMHAMHK TH3MM GOCHMUOAH

XAKM B3 TeMniepatypa OViua oNHHTaH HKKHHYH TAPTHONHM XOCH-
JIAHMHT HOJmaH Gapkan 3KaHAKIH KYPCaTWICHH,

E 4 n1n: Kpuruk Hykrasa
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6ynann. Ukkana y3apo G6ornanmaran (1) Ba (2) TeHrnamanap-
AaH KpHTHK napametprap V, Ba T, Gup kuiMaTaH xo/1a aHHKNa-
Haav. Ukkana tenmamana: /T, V) = 0 Ba (T, V) = 0 y3apo

GornaHMarax G¥naaM, arapaa # 0 6ynca. Busuunnr xonn-

2
muzga f = [w] P = [:yl) » WIYHHMHT yuyH (1) Ba (2) TeHrna-

MaNnapHUHI ¥3apo GOFNaHMAraHIHK HIapTHAAH

a@pfav.atpfov: _ otp (3%p
ar.7) T avar| a3p?
2

THK HYKTaaa # 0 3KaHNIUrH Kenub YHKaaM.

] # 0 6¥naou. (3) ra acocas, Kpu-

aVaT
168. byr KOHIEHCALHACHAA cyrox,nux TOMYHCHHHHT pajny-
CH XHCOBNAHCUH.

E 4 v w: Mapa3z KWIaitnuK OYEIa r palKyCAHN CYIOKJIHK TOM-
YucH Xocun 6¥ncuH. By xoana Tub6c TepmMoaAnHaAMHK NOTEHLIM-
ANHHUHT Y3rapMiiH

AP=D- =@ —u)N' +c. 0

by epaa N' — ToMuHary 3appaiap COHH, ¢ — CHPT TapaKr-
JIUTH, 2 — ToMYH CHPT 103acH, it — siHr da3zagary (ToMIKAZ)
MONZA XMMUSBHH MOTeLHANH, u' — OYF XMMHUABHIT NOTEHLHA-

. X=4ar’, N'= 3; , By epaa " — TOMYH COMHLITAPMA
xaxMH. by udonanapiu (1) ra obopub Kyiicak,

AD = 4;:;, (W -p)+dnrie. )
36|  _ 0 éxu maruxana r, = 2.
ar ber, 0 A2 T =
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169. Kputuk HyKrana XKoya-ToMcoH KO3 GHULMEHTH aHHK-
JAHCHH.

Euww
oV
5L
= ——gt—, (M

— XKoya-Tomcon koxpduumeHTH. KputHK HyKTana C =
I.[IyHnHr yuyH (1) udonatHHHr KYpHHHLIHHH Yarap'mpaMHa

ByHUHT yuyH
(5),(2) (%), - ®

udonanan $oinanaHamns. ¥V xonaa

i

14 __\aTy v

T[ar) -V= 9 lr , 3)
ay

L], ols),
DI
KVPMHHIIHY onanK. (3) ea {(4) ndoganapun (1) ndonara xyiicak,

KpHTHK HyKraga Koyas-TomcoH ko3 puilHeHTH YUyH KYHHU-
oard HdoaaHH ONaMH3; p = EB—;T.

€6 +7(3) (), -

ar |,

170. KpuTHK HYKTaDa TOBYLI Te3AMIH YuyH udoaa Tonui-
CHH

M - 3_p — - L a_p —_
Evuur: ¢ ﬂap]s V M[aVlg’ M — monnp Macca. bap-
Kapop MYBO3aHAT Xonaraa 2—‘:; <0 Gynamm, ammo T > T,

aa (:ﬁ] XaM Hoara skuHAAmAKG Gopanu. LIyHuHT yuyH Kpy-

THK HYKTa1a TOBYLI TE3JTMTH HOMTA TEHT G¥naau.

6— P. Mamarkyiop Ba 6. 81
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CTATUCTHK PUIHKATAH MACATAJIAP

171. 3, Tesnnk Gunan HHepUHacK B¥iinva xapakaTiaHyByH
711 MACCANH 3appa YuYH $a30oBii TpaeKTOPUS AaHHKIAHCHH,

Xapob:p=md,

172, p, ¢ dazocnaa nneanaKaﬁTapqun KYTH AeBOpAapHra
THK HYHaTHLLAA AOUMHA Te3iuK GUNaH XapaKaTiaHyBYH 3ap-
PAHKMHT (A30BHI! TPACKTOPHACH YH3UNCHH. KyTH yauamnapu
Xapakar HyHanuuinaa 2a.

XKapo0: |2-pacmra K.

AP 173. z, nyKragan Goul-
naHFHY 9 BEPTHKANT 10KO-
pura fijHanraH Teannk ou-
AaH OFUPAHK MailpoHMaa
---------------- remsaata 3 q XAPAKATIAAHYBYY M MACCa-
H KHCMHHMHT $az0BHM
TPAEKTOPUACH AHUKNAHCHH.
Lily tpaeKTopua YH3NACKH.

Xapo6:
12-pacum. Pz - p§ = —2m2g(z - L)

—xrmamma

174. TopTHIL Ky/JIOH Ky4n TahCHPU OCTHAA KY3FaAMac +¢,
3apSATA TOMOH XAapakaTnawyBuM m Maccany —e 3apsira 3ra
Gynran 3appa yuyH dasoBMii TPAEKTOPHA AHUKAAHCUH B UM-
3MNCHAH, 3appa GOLLNAHFHY HMITYALCH p, = ( Ba MacodacH r,.

Kapob:p= i1f2mee, [% —%J

175. 7 <<u, waptuna X +yx + @y X = 0 TeHrnama Gunax Tas-
cuhIAHYBYH YHIHKAW MAPMOHHK OCUWATITOPHUHC (pa30BHH
TPAEKTOPHACH AHHKAAHCUH Ba YM3UICUH. BakT yTuuin Ounan
hazoBHH XAXKM Ysrapuu.m TOMMACHH. @, = \Jk/m.

Eguu; X+yx+oix=0 Tenmamauu SYUIM YUYH AHTH Yara-

PYBUAH Z HH KUPDHTHOG, x = ze $3 K¥pHHHLLAA Kapaiimu3. Ha-

THXKajay << @ WAPTHAA TCHINIAMAHKHAT CYHUMH
_Z.; ﬂ
x=e ? (x,coswf + 2 sm wf)

(1)
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6¥nann. by epaa 9, Ba x;, MOC X0N1a OCUWAASTOPHMAT SoLNan-
FUY BAKT MOMEHTHAATH TE3JIMrK Ba KoopauHaTtacu. (1) udoaa-

naH
2 B
(x e J (x" ' :")e‘“’ | @

keaub yukaau. (2) ndolda TpacKTopHA TeHrnamacu Byaub, an-
JIMITHK CIIMpasiHK Tacsupaaiian. By epna k = mo?. ®azosui
XAKMHUHI BakTra Kapab yarapuiuv KyAuaarn KOHyH OVidnua
103 fepanu:

r¢= ﬂ dpdx —H DI():’ x;) dp,dx, =

[
cosat sin /!
=erffi ™ dpod, = 7T (D),
—ntdsin @i cos af

sbHu F(H) = e (0).

176. Burra TVrpn unankK GYiiMYa XapakaTnadyBuu MKKHTa
3aPPAHMHT KARKHIIKOK MAPKA3Hi TYKHALLHWLIE XO0AH yuyH Jlny-
BHJIA TEOPEMACH YPHHIN SKAHIHIH TEKIIMPUIICKHH.

E4mnu: Hmnynbc Ba 3HCpI"I{ﬂHHHl‘ caKIaHAL KOHyHJTapH
2
5 P| P: Pz Pz
+p, = + + -
b+ P, = PP, pa oy T 2my - 2my T 2my; AAH kyiumaru noo
llaJ'[ElpHH CNAMM3!
- 2m1 ~ ~m;

b= Pu P py= 2m

m+m2 my+ iy m+ma P, v ms P

Duau armMawrHphiul AkoGHanMHH XxHcobraitMKu3:

_ e ) 0P
M@ P m) e

Hdemak ¢azoenii XKM yIrapMmail Konap 3KaH.

177. Bownaneuy xonatu A(p,, 3}, 8(p,, 2, + a), Clp, + 4. 2
chazoruii HyKTanap OuNaH aHHKAAHAAWTAH, JOUMUH OFHPIIHK
Malil0OHKAA XapaKaTIaHyBUuH yuTa 3appa yuyH JIMyBHAT Teope-
MaCH TEKILIMPWICHH.,

: 2
, ke — . Po &

XKasob:p =p,—mgt g =2 + 21—,
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p,=p,—mgh, =7 +a,
b
p=ptb =g+t
AHryn yubypuax 103acn S = ‘;—b =S, 6¥nann.

178. Hkxuta WwapHHUHr aGCONIOT HOKARNIUKOK, TYKHALLHILH
yuyH JIMYBHA TeOpeMAcH TEKWHPHACHH,
Eunw: df " = Ddl =0, uynkn anmawrtupni SIko6uann

a f, ’ . !‘ ’
Hai. @, 5. 7) -, Hemak, dazopHit xaxM cak-

Honra tenr; D =
0 .42, P, 12)

JIAHMAC IKaH.,
179. MyxuTaa MWKANAHHIL KYYM TEIMTHKKA MYTaHOCHO
Gy¥araH 3pkuu 3appa yuyH (g, p) da3oeunif TeKucaukna dazo-

BHt TPAaeKTOPHA TONHACHH Ba dpdq da30BHil XAKMHMHI BaKT
OViinua 373rapm.uﬂ XMCOOGNAHCHH.

Euuw: p +1 oP= 0 xapakat TeHrnaMacHian p-p e,
g=q,+tpfl - e"") wiomanapHu ONaMH3. Byepna 1 = —, y—
HilkanaHuw ko3 druneHTH. byHtan g +tp = ¢, + rpo, ABHH
thazoBHii TpaeKTOpH# (g, p) TEKMCIHFHAR --:- Bypuak Koahdu-
LMEHTAH TYFPU YU3HKIAP OWIACHHU TAalKWA 3TanK. Uwkana-
Huw 6ynmaranaa |7 = 0] TpaexTopus KoopamsaTr YKMra
napanaen, YyHkKH p = const. AnMamTnpHil AKoO6HaHH

() R . Jdemak ha3oBHit XaxM BaKT YTHIIM GuaH

(g, Po)
IKCMOHEHIINAN X002 KaMasay.

180. —j' FIW (T, 0)T =0 sxawnuru ucGotnaHcun. By epaa
W) uxrnépuii W =0 ga Hoara aitnanysyn $yvikuwus, W,

W
1) — (pasoBMil aHCaMGN XApaKaT TeHrnamacuun —— =[HW)
KaHoaTnaHTHpyBu¥ dazosuil 3XTHMONNHK 3wu1nm

Euynur

41 ptwrpdr = { L yr = [ f1HW M =
anaw _oHaw),r N[y ok o ,p

('l{afgl:a‘?f ap, Iy a‘lf] ar E{i‘"‘)[a% o 9 aqf]d .
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KuHeTHK 2HeprHAHMHT (HaKaT HMNYNbCIApTa Ba MOTEHLIU-
an FHEPruAHUHT PaKAT KOOPAKHATANAPra GOFIHKANTMHH, SHHH
H{g, p) = T(p) + Kq,) aKkaunsrunn xucobra oncak, W= 0naf
(bYHKUHAHHHT HOATa MHTHAHLLK, KOOPAMHATANAD EKH HMITY/ILC-
NApHUHT YekcH3 KuiiMatnapuna W, 1) - 0 un xucobra oacak,
¥ Xoida

; —0. (g, _ pEi= _
ja—dp f 7O [Ghda = p) T =0

Hlyrgai KUAuG, XakMKaTaaH xaM GepHiraH MHTErpATHHHI BAKT
Oyiinua ¥arapviun HoAra TeHr Gynamu.

181. Bop KBaHT MOCTYAATH cﬁpdq = nh GaxapWialnuraH yu-
3UKJIM TAPMOHMK OcUMANATOP Ba3OBHIt TPACKTOPHACH TY3HA-
CHH (Oy epna n = 0 1, 2, ... — kBaHT coHH, h+ Inank gou-
MHICH).

E 4 11 Yusnxmm rapMOHUK OCLMISITOPHUHT XapaKaT TeH -
RaMacH:

: g+ w’q =0, (n
Oy epna w= J% Eunmn: '
q = Asin(wt+ g) (2)
p = Awmcos (wt+ g}, ' (3}
(2) Ba (3) udonaiapaan:
eV . (2 V.
(5] +(3) =1 “

By 3/UtanC TeHIIaMacH, 1o3acy S = 4) dg=nab =namwA*.

OCUMAATOP SHEpIMACH: § = é’—m + % = %Az = Zn—’:m;cﬁ pdq.
Hatuxana

& = v pd, )

v — OCLUMAAATOP TeOpaHut YacToTacH. KBaHT MexaHHKacK-

HaH MabAyMKH OCLIWUIATOP HHeprHsch & = hv(fH% — hvn.

Harxana
¢ pdq = hn ©)

HdoaaHu onamus. demak, Bop keaHT noctyaatv ypuHnu 6ynran
ocUMANATOop (ha3oBUIl TpaeKTOPHMACH YMYMHI Mapxasra 3ra
G¥arad aAmMncaap TH3UMHAaH pbopar 6y nap 3xaH.
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182, Dueprus runepcUpTH Gunad yerapanaHraH & SHEPrus-
S MM3YKAM FAPpMOHUK OCUMARATOP yuyd dazosuii xaxm [
XHCOBAAHCHH. DHEPreTHK crieKTp opmyaacd &, =v{n+ < 5
AaH oraananud, aneMentap GazoBuil xaxkMu 6aXonaHcHH, By
epnan=10,1,2 .. — KBaHT COHH.

E anw: 181-macana HatuxacuaaH ofinanadcak, ¢a3soBri
XKM (&) = k. Jemak, 2NEMEHTAp A4eMKa XAXKMH A Fa TCHT
Oynap 3KaH,

. 2 melq?
By Macaianu KyiMaanya xam edui MyMkuts: 5 + 25 L<g,

éK"[ff*[ ] “'[ﬂ—ﬁb J_] Iy =nab="" =

183. an.xcmna XAPAKATNAHYBUM BA ¥ 3HEPryara 3ra, THHY
XOAaTAary mMaccacu m, 6YAraH pensiTHBUCTHK 3appa yuyH ¢aszo-
BHH XokM {6 xucobnancun.

Euuw: F{)= %T VP (&). ¢ = 1”}1.:'1 + myc* . Bynappam:

2
(&)= 4—71/ (-2' mac ) , By epoa ¢ — EpyFNMKHUHT BaKy-
VALILArH Te:mnrw
184. ToTekuman KyTHOH 3pKHH XapaxatiaHyBuH & dHepri-
LM 3apPa YUYH ¢, & + d& DHeprua opanuruaa KBadT xoaataap

COHH XHCODAAHCHH.
Euwniw:

49 = QEME = 25 = — T de.

N
= dedydzjdpxdpy -dp, =4aV I pdp= f!3—."5(2m¢2)3"2 14

0

fa 32
dQ = 2::[ i—’;’] E2dE. h — MnanK AOUMUICH.

185. 3nepryacu nMnyabe Gunan & = ¢p MyHocabaT opKau

GoFnanran 3appanap yuyH &, & + dé 3Heprus OpalHFuia KBAHT

xonarnap COHH TONWICHH.

5731
XKasob: A "Egzmdé;- By epna A;— xaxM Ba sHeprusra .

OOFNMK O¥amMarad NOHMHH, § — O30MIHK JAPAXKACHHHHT COHH.
86
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186. E suxepruanu I'nG6c MUKPOKAHOHMK TAKCHMOTHIA
BicyHyBauu GHp aTOMAK HAEAN TasHUHr N Ta 3appacu V xaxm-
ra KAMairad. AHa Wy TH3WM YYYH KBaHT X0Ja11ap COHH TO-
TIKACHH.

F(E,V
Eyuur QUE) = i, )

Hunynaecnap $azocHia HHTErpaUTall cOXacH UAEan ras yuyH

N -2
H(p,q)= Ef—‘m = £ wapr 6unan anvkianann sa p =~2mkE
i=l

. T(EV)=[dpdp, =V"[dp,..dp,.

pannycau 3N §nuoraun dazo neb Kapanaan. By xon yuyn xpcotnaw
HatwxacH T(E,V) = AWV E*M? nn Gepann Q(E) = A, V" x

AN/
X (h%] ' . A, — 3Heprus Ba xaxmra 60ruK 6¥aMaraH a0UMuii

GynuG, A4, = (2m)3NfZI..Idx,...dx3N . By epaa x, svrH ¥3rapys-

yaH. UnTerpannam x} + x7 +...x;5, =1 coxama yTkazunanm.
INR2
HCOBAA HATHKACKAA A, = L7777 (D UMHILKHK OAAAM:
X na Ay ranam P ad

F3N/2 + 1) — Bitnep ramma GyHKLHACH.

187, N 1a Gornanmaray YUIHKAU OCUUNAATOPAAD TYMNAMHK
YUYH KBAHT xonatnap coHu Q{E) xMcobGnaHcHH,

L
Xapob: Q(H=E)=-j\'!—![2’:;EJ Jw= = =200,

188. Kyiingarn tuaumnap: a) ¥ xaxmaarH kamairad Gup
aroOMAHW Maean rasHUHr N 3appacu; 6) N ta GormaHMarad umn-
FUKJTH OCLWULITOPAAP TYAAMH YUYH DXTHMOAAMK 3uunury p(H)
AHUKJTAHCUH.

K ¥pcarma; THOGCHUHE MUKPOKAHOHHK TAKCHMOTHAAH THIUM-
uuHr E, E+ dE 3Heprua opankrnaa GY¥ANID 3XTUMOUIHK 3HYAUTH

p(H) = S(H-E) dropmyna éppramina Tontunany. By epra d(H — E) —

Q(E)
Iupakennr genera-GyuxunacH, QL) — KBaHT Xonartnap conu 6¥aut
af
YHU HOPMANAWTHPYBYH B¥IyBUM AciiMH3, 10YHAA QE) = EH .

8a 186-, 187-MacananapiaH oAHHAH.
87
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189. TepMocraT momeny cudatnaa 188- macananaru TH3MM-
napAy o0, FTMBOCHMHT KaHOHKK TAKCHMOTH YHKAPWICHH.

Euu i a) TepmocTaT Ba TH3HM YMYMMH EMUK TH3WMHH
TalKHA 3taau. By €nmk musum sHeprusacH: Hy(q., p))+
+H(g;, p,) = £ 6¥nanu. IXTHMONTHKNAPHH KYIUMLI KOHAACHTA
acocan,

p(H) = [ ptHy, H)dpi,dg), p(H,, H) = XHi=E),
lyHuHr yayn

_QUE-H)
p(H) = TR

6y epna Q{E - H) = %

=3
. SUE) = =% ,.p — HopManaur

Hy=E-H
TpYB4#H Oynysuunap. By epna [, — noumnit 3Heprisim Tepmo-

cTaTHHHT $a30Buit XaXmu, I~ E IHEPIHANM TUIHMHHHT
dazoBHil Xaxmu. Q(E -H)= QM(E _ H)gg"“'
N N 2 | T 72 TGNP+)
- 3 (2nm) -2—- )
QAE) ==~ TN E? | Oy sappanap COHMHM YEKCHATHK:

imE 23,7 ptH) = lim (1—
Ka MHTHITHDAITTHK, Gy Xonma L‘E’.‘. 5 = zkg, p(H) = const ;ﬂl(
3N INKT FaT
A . 2H \iF
-%)7 = const L‘ﬂ{(‘ ) ‘ :

-~
Byupan p(H) = conste*T.
6) by xonm xaM a) xeara ¥xuiaim eynnagd, amMo Oy epia
lim % = kT ge6 xalyn KWIHII Kepak.
190. N 1a Onp aToMIH MOMEKYNANApAAH TALUKWE TOMHITaH
HIean ra3HUHT XONaT MHTETPaIN XMcOOMaHCHH Ba Y BHTTa MO-
JNIEKYNaHKHT XONAT HHTeIrpanH épaaMusa ROOJANAHCHH.

-H N
Eanur Z(0) = [e© dI, H = 2%‘; = E &n Z(Q) = ()",

3= Iexp( o H]dp,dq, I asp( 3 kr)dxdydzdpxdpydpz

‘(ankT)?V Ba Z(0) = QmemkT): V¥,
88
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191. Bup aToMIHM MOACKYNAAaH TALWUKWA TONrad KyHHIaru
HAean TH3IHMIAP YYYH £, & + df 3Heprus opanurnaa Tub6e
TAKCHMOTHHHHT K¥PHHHIOH ONMUMHCHH: a) OUTTA 3appagaH Tall-
KHA To1raH; 6) N1a 3appanaH TALUIKW TONTaH.

Xapob dW = " zd,
7?' E2dE

R T

= 652

W T T—T]e £ ds.
2

192. Tu66¢c TakcHMoTHra GViicyHyBYM £ aHeprHaAM Haean
rasHuHr N Ta sappacH V xaxmaa KaManraH. AHa LIy TH3AM-
HHHI 3HTPONMSACH Ba TEMIEPATYPAcH XHeoOMaHCHH. X0naT TeHr-
NaMaCH TOTIMICHH.

Eunw: §=kinl(&, V). TEV)=[dgdp, = A4V,

S=kInd, + kN InV + Mlng Haean ra3vuHr TeMneparty-

pacH TEPMOIAHAMEKAHUHT ACOCHI TEHrTaMacHIAH TOTIHAAIH:

-1 .
T = [[%L] - %_ p= T(g_f,)’ = ﬂcN%. Bynga xonat
TeHrnaMacu pV = kNT.

193, E sueprunnu N ta y3ape TahCHDPRAIMAAZNraH YHIHK-
JIH ocLwIATOpAap yuyH M'ooc MUKPOKaHOHHK TAKCHMOTH YPpHH-

M. AHa WyHAait mususm yayH ¢azosuit xaokm [{E), sHtponina S
Ba TeMIIEpaTypa XMCOOMaHCHH,

Euuw: (E) = B EY, B, — E sxHeprusra GornuK 6yimarat
novmuid. S = kInf(E) = kInB,, + kNInE.

SIS

194. Yn3ukiy rapMoHEK OCHWLIATOP YIVYH 3HEprusiapu
OVitnya xnaccuk SKHHnamiaa ['66¢ TaAKCHMOTH €3BICHH Ba
YHHHT BHGPFHﬂCHHHHl' Ypraya KuHMaTH XpcobNancuH.

Eunu dW = eza (g;r — Tubbe 'rax,cnmom '-Inamqm oc-
l’
_e %dr a —
UHANATOD YYVYH dW = Torh Z(8) = I dE = 3 . HeMak,

. 39 .
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dW (&) = —];.r- *Tdé;. YH3KKAH TAapMOHHK OCLMANATOP YpTaua

IHEPIUACH: & = jé-{dW_(;Q) =kT.
i)

195. N 1a ¥3apo TabCHpAALIMARIHTAH XKyaa KaTTa COHAArH
3appanapaad TAWKHA TONraH TH3HM YYYH & Ba & 3Heprusiap

AF
XHCODMAHCHH. - HHUCOAT TOTMACHH.

Kasob: ¢ =F = (—~ ~l)kT,9§=U:—N-.

196. Nnepuna Gow yku atpoduia o, w,, o, dypyakiun
TE3NMHK OMAaH ailnaHyBIM MOMEKYNAHHHI @, @ + dv; w,,
w, + dw,, 0., w, + do, OpaTHKRA BYANLW IXTUMOTUIH TOMHI-
cuH. MHepuus Gour MomeHTnapu Moc xonga f, 1, /,. Atomnaap-
HHUHE HUKH MOJIEKYASAP TEOPAHHLLN XHCOOra ONMHMACHH,

Kasob:

3 1
AW = QamkT)2 (1,1,1,)? exp{’_"‘f-%%v_’ii]dw dodo,

197. bypyak Te3TMKHHUHT ¥pTava KBaAPATHK KMIHMATH Vo'
B MOJIEKY/TAHWHT AiIaHK I KHHETHK MOMEHTH TONH/ICHH,

K 2806: \&‘0__1=J”“:’z+fz's+fsh JG =T+ L+ 7).

filhdy

198. Maean raz raMmwibToHHaHiuHU H = ZH; K¥pUHHILAA

i=1
TACABBYP KWIHIL MYMKHMH, Oy epaa H, GUTTa MOTEKYAAHUHT
CamuabToH dyHkuKacu. Muku sHeprua £, 3pKuH 3deprus F,
IHTPONHA 5 Ba BOCHM p AHHKIAHCHH,

Ewyuu Maean ras yuyn

p? , 0,FeV
=Y H , H=LyUF) vEy=]"""""
g:. ; 5=+ U(R) U {m,gey_

z:j.‘.ieng ff}dp,dq, V”{Iexp(—%)dp,]N=VN(z,)”.

90
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by epna z, = I exp( )dp, S{T) — nmnyascnap gasocu-

naru 6uTTa 3‘c'lppaHHHl' X0AAT HHTEIpAnK.
TU3HMHUHT HUKM IHEPTHIACH CTATHCTHK YCY/ira acoCaH ypraya
IHEPTHATA TEHT H,CG Kaﬁ}"ﬂ KHAHHIAH. ijHra Kffpi'l,
zaan 2 8In S
E=k72 202 - 2 300D

F= ——kTIn Z(T, Vy=—NkTInf(T) ~ NkTInV,

199, V" xaxmaa xofnawradn N Ta ¥3apo TACUPAALIMARAHK-
TUH 3appanapiad TalkKWA Tonrad KyHunary TH3MMaap yays £,
S, p Ba C, nap aHMKAAHCHK: a) 6up aTomam ras; 6) aromnap
TeGpaHUulIK TYXTATHAraH (KATTHK pOTATOP) MKKH aTOMJIM ras;
B} MOJICKYNAA aToMNap TeOpAHMUIM XHCoOra OAHHIAH HKKH
ATOMJTH ra3 (MACT TeMMepaTypanap XoNu Kapaicuy).

Eunw;

a)y Z(TV)= chp( )(H’ jexp[ Zz kr]dpqu'
N
- N - N IMGZ
v [[exp[2 kr]dp,} VN QamkTyM? =
=[(amkTy"V ] =z
E=kr? 20200 3 g
=£+k1nZ(T, V):_Nk+—Nkln(2:r‘ka)+Nkan
NkT
€Ky S——Nk[!n(2nka)+l]+Nkan p=—.

{ LA
6) H, = 2M +2__1.[p:9 ?1?6'] TH3MM SHEPIUsicH. By xon

yayH Z = z¥ 7z, = QumkTY?V 8=’ 5l ukT. By epra M = m,_+ my;,
91
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121y -l— r, — MONeKynaa aTOMNap Opacuard MyBo3aHaT
geoomom’

sacoda; HaTHxana: Z = V”[A(kT)Sﬂ]N . A =82 a2 M),

Rewax, E =2 NKT; § =3 Nk[ln(kT)H] p=ML, c,,_sz

B) KHunk TeGpanyuinap akuHAauiHIwIM A

2 7t 7
H = /A [pﬁ +—r,‘9-+—r—z—p!‘° }+U(q)+%(f~rf,)’,

resin‘g

Oy epaa aTOMAAPHHUHT NOTEHUHAT IHEPTUACH
i 8 U
Uiry=Uln)+ 5550~ -y

_ 320
KYpHHMIUMAA ORMMIAN, ¥ = 3T
Femy

et Kabya KWivHraH. MH-
Terpan Tariaars uoaa r, HyKTana yTKUp MaKCHMyMra ora ned,
nact Temniepatypa ydyH Z, = VB(kT)’” ndona onuHagn. By epaa
B = 2aM)P4n(2au)" “J% Y xonna E-= % - NKT:

N&T | 7
S = Nkin(VB) + 5 Nk[InkT) +1); P=—— Cv=3 Nk

200. XKyna karta COHZArM 3appanapHi ¥3 UMMra OJraH Kpa-
IHENMK THIUM SHTpONUACKHHUAT E ¥praua sHeprusara aKWH KBART
X0N4ATAIP COHMHHUHT Aorapudmura MytaHocHGAUTY K¥pcaThi-
CHH.

Euunur

Z(T,Vy=| exp(- ]dQ(E) = exp|~ £ QUE).

F= - kTin ZT)V),
E-F
T

6y udonagan QE) = Z(T,V)CXD[,C—"’;;J = CXD(—,‘——] = exp[%] .
Hemak, S = & In Q(E). '
201, THGOCHMHT KAHOHKK TaKcuMoTHAaH dofigananns sut-
ponus .5 Mukpoxonataap GyitHua IXTHMOMTHK TAKCHMOTHHHHT
dasosuit 3udanTH opKanu S = -kln p dopmyna Gunan Hdo-
NANAHWIUH KYPCATH/ICHH,
92
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Eunu: §=kInQ(E). Hopmainam‘mpum LmapTHTa K¥pa
[ pdsE) = p(E)Q( E)=Lexp (- {%})Q(E) =1. By ndonara
kypa S =% ln = —k Inp(E) = -k Inp(E).

202. dapas kunainuk W, — & aXTHMONNHK i-xonaTaa 6ya-
raH TH3MMHHHT 3x;mmon.num 6¥ncuH. Arap PHTpPOMMs

= —kz W, InW, dbopmyaa 6uaan npoaanaHca, y xonaa sHr1-
ponua Makcuman 6ynrangary W, HHRT KHIMATIapd KaHOHKK
TAKCHMOTTa GICYHHILUHY TOTHHT.

-ﬁf:Q({)

Euvut W = , Byepaa ) &;W; = & = E wapr-
e Pagy’ T E' o
JAaH TOMHAAAH.

203. Aiipum 3appanap sHeprusicH p ummyabsc 6unan H = gp’
K¥puHmaa 6ornadrad (¢ > 0, ! > 0) N Ta 3appanaH TalKHA
TONIAH BA ¥ XAXKM/IH HAMLIAA XORTALTAH A1 TA3HUHT 3Hep-
THACH 83 GOCHMH AHMKAAHCHH.

Euuw:

ol . ¢inZ -
E=kT* 202, p=kT 52 H—ZJ)H;‘ Z =z

Oy epaa )

f - i
Z = j‘mq:;(—%}dpi dg, =4aerexp(-%)p’dp =
G

_ daV Ty i
===y (kTY".

N |
TNemak, Z = V¥ (,kTY™ [3}’;; r(3/1)] " gocum p = kT 22 _

v

_1E, 23InZ _ 3
75 E=kT 57 —TNkT.

| =

204. PenatuBuCTHK HAEQ! IA3 YHYH X0AAT HHTEIPanH XMcoh-
naHcUH. HopenaTHBHUCTHK BA YATPAPESASTHBUCTHK 3appanap 4e-
rapaByi Xoonapu Kapaicud, KeHWHrs Xon yayH ¥praua sHep-
U Ba GOCHM XMCOGMaHCUH.
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Euanw: Uneanrasyuyn Z=3", z, = Ieﬁdpidq, =4al x

x[exp[ “m] P = 4JrV(mckT)[Kn[ } 27K|[HH

kT
Oy epna K, Ba K, — MaBxyM aprymenTin Beccen pyHkuuanapu.

K, (x) =,/2‘"—xe"", arap x>>1 Gynca Ba K,,(x):xl, arap

x <<] 6¥nca.
—Nn.z

2
HopenamBHUCTHK HASAT ra3 XONHaa x = —ﬁ— >>1BaZ=¢ ¥ x

x(2nmk Y2y Y | YaprpapenaTmBucTuk ra3 yuyw kT >> mc?

, N
Ba Z={3—’; (KTY¥VY  6ynaan. E:kTIB;LTZ=3NkT;
;
olnZ _ 1 E
p=kl —5- Y3

205. THOOCHHMHT KATTA KAHOHYMK TaKCHMOTHARH doitnana-
HHUG N Ta 3appanaH TalWKHA TONFAH OUp aTOMNK HASaN ra3 yuyH
p E, S Ba g KuitMatnap TOMWICHH.

E u 1w T'a3 X0AaTHHH Xa8pakTeploBYH KATTATHEKNAPHH XHCOo6-

MAW YIYH XoAaT hyHKUMS Z HH XucoBaaw kepak. Tub6cHuHr
#N-E;

KATTA KAHOHUK TAKCHMOTH Z = 223 o Q(F,, N) xyituoaru
[ §

T, -£ - Wi
KYpHHHLLHK onaam; 2 = Ee”fe”a’ﬂ Ze” d

1
Nl Nl N N

N WV

o MV N
=Y et %[%] €K1
N=th LA

X_[ “;_r 2’7[2;:»:“"] YN

h
7= exp(e” %J, Oy epaa TomkT =A — ne BpOHIbHMHE

“MCCHKAUK” TYIKMH Y3YHRUTH,
u-£

Maean razma zappanapHMHr ypraya coHm N = _[e ATox

)
d dpudp-dV
PxePyepzf? V[z”;l"kr] e“'. By udonanan

hJ
N _ppdinZ _ kTN
,u=lenT, p=kT YAt

94
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_,p2dlnZ _3 _E _3 eV
E=kT" =7 =5kIN, S=g+kInZ =5 Nk + Nk In =~

206. THOBCHKHT KaTTa KAHOHWK TAKCHMOTH €pnamuia N.1a
¥3apo TabCUPIAIIMANIHTaH 3appanapial TAIWKWI TONraH TH-
3UMHHHT 3XTHMowHrY [TyaccoH TAKCUMOTH OujlaH aHMKNAHH-
LUIMHM KYPCATHHT.

un-H;
e kT Q(H,.n)

#o- Hy

YSe 7 QH,n

Eunw: W, = H = E, na. Vaapo

TabCHpRalWIMaiauran 3appaiap xonuaa (208-macana)

N -H BN EL
fi? F o ekT b 2amkT 2 y¥
e [e™ dQ NIl 42 "
W, = > = o . ¥praua zappanap
exp[e” :3

COHHWHHHT HibomacHHN acnab, TTyaccoH dopMynacura kenamus:
_ | pn R
Wy =7 N"e".

207. Katra KaHOHUK TAKCHMOTHMHI YMYMMH XOCcanapHaaH
¢oiinaranné pV =kT InZ 3KaHAMIHHH Hcﬁomal-lr By epna
Z KATTA CTATHCTHK HHFHHAH. :

Eunis F= E— TS, @=F+pV, F~'®= —pV = B—xarra
TepMOAMHAMUK NoTeHuman. B = kT InZ. pV = kT InZ.

208. Tuaunm Oup SyTYH x0n0a Q Bypuak TEIAUK BURAH ait-
JIaHaAH. ARNAHYBYH TU3UM KOOpAUHaTacHaa [MG6c TakenMoTy
TOMHIACHH.

E 4 u w; AfiylaHyBYH TH3MM XOoopaAMHaTacHra HucharaH 3ap-
pa TE3IMIH Ba KOOPAHHATACH V; Ba 7 fecak, ¥ XOIia TH3HM-
HMHI 3HEPTHACH Kybinaaruua 6¥aanu:

H=H@®)- —:l,-z m{QFT. Tub6c TaKCUMOTH
H 7 -3 IRt

pUH) = C exp| -— 2
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209. Acocu R paanyceau 6¥aran b GanaHpMkgara M-
JHHAp vaean ra3 6unan Tynaupwirad. LunuHap acocura THK
Gynran Ba YHHHI MapKasn OpKanv JTYBYM alnaHull yKHTa
HucOaTad § Oypyak Te3nMk GunaH aiinaHaau. Arap ra3HMHT
yMyMUii 3appanap coHd N, ailpuM 3appanap maccacu m Gynca,
UHAWHAPHHHE ¢H CHPTHra TabCHP 3TYBYM a3 GOCHMH TOMHA-
CHH,

E 9 v ur: Butra 3appaHuHr XonaT QyHKUMACH

zZ= Iexp . (— H@,R) ]exp( QR ]dﬂ, TH3UMHHHT X0AaT dyHK-

kT 2kT
uuacu Z= 7%, F= —-kT,

InZ = -NkT In | exp[ HG, R’}m Nk'rlnjexp [ ma’ K’

o daQ =

mal p2

= F, - NkT -In fé‘,%,[e W |

Arap dV = 2rhR4dR 3kaunurpHyu xucobra oiacak, y Xonia
U

NKT U(R) T 2p2
STV % X c6yepm U-—’"QZR .
e

210. N1a 3appajial TAIUKII TONTaH GHp aToMAH Maean ras
YuyH ¥prauya KMiMaT H" (1 > 0) aHHKIaHCHH.
H i
Bunw: H" =[H"dW, dw = £°48 _ e °df
I e 8dQ I e o4l

dl = dq,...dq,dp,..dp,,. H= E 6ynran xon yuyn H" = E',
HaTIXaa
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211. Kartra coHNaru 3appalapaaH TalKHA TONTaH TH3NM
Y4YH MCCHMKAHK cupuMu C, = aT"(a > 0, n > ). Ana wyHnait
TH3UM Y4YH KBaHT xonatnap coiit Q(E) aHHKAaHCHH.

T R
QE) = &9 InQ(Ey=8(B); ©=(5¢| - By ndponanan
do'-— 4 InQ(E) = do(E) = 3 dE; In(E) = £. By ngo-

AanaH.

™

Q(F) = e® . ()

(1) ncbonanan dE = a~e—rd9 HH oamu3. By ndorann un-

terpannab, @ = — (n+ )0V EY* D ydopann onamug, (2)

lf{-" H

- If{ml)
ndonara kyituin HaTHxacuaa Q(E) - exp —~T—|—E"f"’”” :
k(nap)lineD

212. Suarponun S = kInl(E) éxu S = &k InQ(E) xi¥punuuia
anusKnaHagn. Kartra congaru 3appanap TH3HMH y4yH OY MKKafa
HGOMAHHHT SKBUBAUTEHT DKAHIMTH KYPCAaTUICUH.

E4nw; ®apas kunaitnux, TH3uM N Ta 3appanaH TallKHi
TonraH uaean ras 6¥ncuH. by xonna dasanap dazocu

w
T{Ey=1dg,. . d¢,ndp..dpyy = AL ET V¥,
| _IE)_p papN
Kaa#T Xoaatnap conn Q(E}) = T B E2VY,

Arap SHTPONMAHHK XHCODAAUINA THIUMHH Y3rapMac KATTATHK-
Aap A, Ba B, nan nﬁopa'r neb xucobaacak, y Xonna Xap MKKana
XON YuyH Xam § = —Nk InE + Nk InV upodadu onamus.

213. MyaiiaH TH3MM Y9yH X, ¥ Ba Z KaTTANKKIAp KuitMaTna-
PHHUHTL X, X + dx; y, y + dv Ba 2, 7+ dz opankkiapaa et
IXTHMOJLTHTH

I )
dW(x,y,2) = Ce™™ " *Ndxdydz
7— P. MamaTkyoB Ba 6. 97
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Hboaa KypuHULINGa OepHaanu. x, ¥, Z ¥3rapyB4nIapHHHT ¥3ra-
PULL COXANAPUHU [ = o, o] De6 xucodnal, ropManawTHpHIY 8O-
HMHHACH TONHACHH.

Xasob. C= (ﬁ]m‘

214, OnauHIM XON YY4yH X KaTTaNHK KHAMATJapUHUHT X,
X + dx opanukaa 6Ynn1LL XTHMONIHTHA TOMTHICHH.

Kapob: dW(x)= Ee"”‘z dx.

215, Tn66e TakcHMoTHRAN PoiaanannG Kyiunaru Makc-
BEAN TAKCUMOTAAPH ONUHCHH:

1) Uxtuépuit sappaunnr reanvru (3, # + B ], [ﬁ)_, 3+ dd),
{9, &, + 4B} Teanuk opanuxrapuaa 6¥aMIL IXTHMOMIHIH,

2) VUxTHépuii 3appa Teannry abconlor KHAMATHHHHT
[, & + d?) opanikaa GYANLL SXTHMOHIY;

3) HUxTvépyit 3appa KMHETHK 3HEPTHACHHHHI [£, ¢ + de]
opanHkaa Oynuiu ammonnnm
Euuvws: 1) dW = Tdn 2= nam dp(d,.8,,9,) =
(ﬂzfﬂz-l-ﬂz) -
—Ce @7 d dd, &b, Hopmanaw waptu Idp(i)) =1 gaH
- V2 e
C= (m) , AeMak

-l

- 3 —m_
dp(®) = [21%] eWT a9, dp ,db .

2) d, a‘:} a?, = 1*ad sin*0dddp SKaHAUrMHH Xpcobra oncax,

-m9

32
_ 7] 2&?‘ 2
dp(ﬂ)—4n{——2 kT] 92d3.
3N E=" pa d= 1, ra 3KaH/IHrHHH XMco0ra ofcak,

dp(8) = e*f@‘”a’é
J Ty

93
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216. Yinrapuru Macana HatiwxacuaaH doiaananud Kyiuga-
TM KaTTaJMKJIAp TONWICHH: a) 8" n>-=2; 6) & Ba 9?;
B) 3apPAaHMHI 3HT KarTa 3x;mmonnm<1<a MOC KenraH &, 'reanm(
KHIIMaTH.

-mi?

Eunw:a) 9" = jwdpw) 4ﬁ2kTTjwMeu~da

Tamma byHKUHACH TaspHpKHAaH doHaanaume, KyiHIarnHu
TONaMK3:
7 < A (UTY pfne3
7w ) ®

6) (1) npopanan n =1 a2 § = |57 p=2pa 97 = 3T,
Jl'm m

2 Sl 2 fzkr
8| o7 = = | &1
B) =51 @ 0 pan 3, —

217. & Ba 3appa KHHETHK SHEPrUACHKHWHT SHT KaTTa 3XTH-
MOJUTH KHIAMATH &  TONMICKH. By KMiiMaTIapHMHT TeHr 5Mac-

MUK cababH TYLLYHTHPHICHH.

Eynum § = Iadp(é)— 3Ie*763d€—3k7’

a(kT)

of =t o -
=5 €6 |=0 man & =5, £=§, caBabu wyHaaky

GHTTA 3appa YUYH XMcobnall Oaskapuanu. ATap KaTtta CoHaaru
3appanapiaH TallKna TONraH TH3UM Y4yH xucobaai Saxapun-
ca, y Xola & = €,

218. HMnean raz MONeKyNacu KMHETHK SHePrUACHRHHT Ge-
PYWATaH & KMitMaTAaH KaTTa 6¥AMaciauK 3XTHMOJUIHIH TOMHA-
CHH.

Eunurn dp(é)-J_e"‘Té?'ﬂdé' plE < E) = J‘m‘

. 99 .
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xe“g'f’dg _fg? yarapquaH KWPHTAMH3, Ha'mxca,na

(6 <B= @[J_] -2 [Ze Byepna@(@)—ﬂe ag —

XaTOMMKAAD UHTETPAIM.

219. Arap xamma sappaiap coud N Gyica, vaean rasna
Tesnui O < @ = 3, opannkaa 6yirad sappasap coHn N, XucoG-
JIAHCHH.

Equnur 3
Nocses, = N, = 42N |% ]’j‘ eV 9, 9,= (2L, 492

L]

L

Hatuxana: N, = N[@(l) - 72;5»" ] P(x) = Ie-r’dy.
L]
R0 --Let =43%.

220, I'az MonexynanapuHMHT KAHZAH KHCMH YpTavua KHHE-

.3
THK 2Heprus 6 = 3 kT pan xatra 6ynrax marapunaHma xapa-
KaT KUHETHK SHeprusra sra 6ynaau?

-3
Xaso6: % =‘Eez +1 -®(‘E]= 0,39. By epaa

N, = NIa’p(f«) IHEPIHACH EE%kT 6ynrad 3aj)panap COHW.

221, Unuur CHPTHREHY GHPAKK 103acura | cekyHama ras
MONEKYNAVIAPAHHHT YPHANLE COHM V = ?nﬁ KYpUHHLIA BYnn-
LM KYPCATUNCHH (7 — OUPAKK XaXKMIaTH 3appanap COHM).

mn

1
Evnus dv =3 dn, fn( ]2 '“’xﬂ d9,, @ =7z

[ J%Ie "t?,dﬂﬁﬂ,j%:%m?.

222, XaBOCH CYpHAraH HANWHWHT TOP THPKHLILMARH Mone-
Kynafap JacTacH uvkaérvp. Jlacraxary sappanapHyHT ypTaya
Ba ¥pTaya KBAJAPATHK TEVTUIH TOTTHACHH,
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E 4 v m: CpepHK XoopaMHaTanap TH3IMMHAA Makcsean Tak-
CHMOTH PYHKUMACHIAH DoitnanaHaMu3;

dn(d, 8, ) = - AN (2, 6, @) = n( )2 e ™9 sinodédpdd,

o= % . ¥ xonna, uanu cUpTHHUAT | ¢M? 103acura | cexyHa-

Aa yPUITaH Ba KUK TEITHK KMAMATUIA 312 6ynraH MoneKya-

—mﬂ

nap coun dn{=nn (2 kT)— e 27T 34y 6ynamn. MacTtana Te3-

JHId @ 6VAras MoreKyIanapHuHT dif opamnKAz olKopIat IXTi-

dn(ﬂ)

Momaurn do(d)y=——, 6y epaa v=—}n§. LUyHHHT Y4yH

JacTagaru Moncky.nanapn WHI YPTaua Ba YpTaya KBaapaTHK Tes-
JAHKAAPH Y4YH KyHHAATH HPOAANAPHH ORAMU3:

|
? =Iﬂdp(ﬂ)=‘!2{;?, J:?_T=Ui?zdp(ﬂ)r - [T

223. PenaTMBHCTHK ra3 3apPaCHHHHE SHEPTHACH HMINYALC
OunaH § = cJ p* + m*c® xypunniaa 6orrandran. Bepunras xon

yuyH MaKCBeT TAKCMMOTH E31ICHH.

-ci . 2 i

:1‘;'
Euvvuw: dp(p)=Ce'"dpdpdp, =Ce *T dpdp,dp,:
Hopmannauwr wapth .[dp( p) = | DaH yarapmac karranuk C1o-

nuiaIm: :
o~ o255 (5725} ]

224, Arap Tm3HM GHp GyTyH Xonda ii TEIIHK OHIaH Xapa-
KaTHH GaxapaérraH 6¥nca, Makceenn TakCMMOTH KaHaait yara-
paau?

k!
Kapo6: dp(3,d) = [2’"T]2 a0 gy 49 do,.

225. VIKKHTa 3appa HMCOUHA XapakaT Temuru &'=3,- 9,
HuHT abcomot KptiMatuerir &', ' + d' opaankaa onui 3xm-

A

MOMMIH TORWICHH. &' Ypradya aHUKAAHCHH.
101
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mj#lzﬂlq o2

Eunu: dopd,,8,)=Ce dd,dd, dd,=4nid?d,
d§2 = 4ar§d§2 Ba HopMmanaul WapTuaan GoiganaHnd Kyiimaaru

npohaHKu oaaMH3:

s o _i, _m‘ﬂzunzﬂz
dp(9,,9,) = 161 [W] e BT 929249 di,.
AHrn yarapyBunnapra Ba Genrunalinapra yraMms:

3R 3. 3 3, +my 1 1!
PP B o= mOrmd, A — =t —,
01 a'l 02! ﬁﬂ My + iy » M 'n1 mz’ M m m2

Hatixana TakCHMOT KyiHHIArM KYPUHHILIHH O1aau:

5w 3w
dp(¥',9,) = 4.::[2 H] ¢ I a'lda'%[z%)’e BT Y249, .
By ndoganan
k) ”a'z
o
dp) = 4::(2 kT] e BT 374y M

kenu6 ysikanu. (1) wponanan hofinananud, m, = m, = m xonuna
anﬁuﬁ TEe3NMKHUHT s'praqa Knﬁma"mnu TOIIAMH3:

fa'dp(ﬁ') V23, 1’ — ra3 3appaNapHHHHT YpTa-

4a XApaKaT TEINMHTH,

226. Dapas KMAainK, 4792 (9)did KaTTanuk MoaeKynanap
TEAUKAGPHHHHT §, ¢ + 4f Te3AHK opanHFuaa 6¥NMLL IXTHMOA-
aurnHn Gepenn, Oy epaa f (8% — nuddepenunannanysuv GyHK-
uua 6¥au6, KYpHHMIOY BepHAMAraH. SXTHMOMMHK TaKCHMOTH
IeKAPT TH3UMH YIYH Te3NUK BEKTOPH KOMIIOHEHTNApPH 3apo
Gornanmaras 1e6 dapas kunnG, Tesnnkaap 6¥iinua Makceenn
TAKCHMOTH OUUHCHH.

3 m?

Xapo6: f(#) [ukTT e T

'227. Butra MonekyraHHHr OHPAHK BakT Jasommpia bapua
MOReKyAARaP Gunan THKHAWNII TV COHK TonuacuH, Mone-
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Kyaanap R, panMycin MyTnak KaiMuIKOK, Wiapnap e Kapai-
CHH. ¥YPTaua 1orypull fjnu TonuACHH.

E 4 ¢t ur: Papa3s Kunaiinuk, rasHAHr GUTTa MONEKynagad 60-
wiKa KodraH Hapya Monekynanapu Kyzraamac O¥IcuH. Axpa-
TUIraH MOJICKY/1a KOAMaH KY3FaIMac MoleKyanapra HucGatan
' TeannK Gunad XapakatnaHaau. by Monexyna GUpPIHUK BAKT
JaBoMMaa &' ra TeHr WYIHM YTanu Ba KonraH Gapya Monekya-

nap 6uaaH o XaXMIH UWINMHADAA TYKHAWAAM. AHA MIyHAal
TYKHaWHuUIap couu dv=o® dn(d') 6ynanu. by epaa 4zR} —
COMHIMIMHUHT TyNa >(PhpeKTUB KecuMH, dn(') = n dp(¥'), n —
XaXM GHPIHTMAATH MOIEKYIANap CoHN, § = /23

BupsiiK BAKT BABOMKOA MONEKYIAHMHT TV TYKHALLALI COHU:

3 O .
_ _ P _ m 2 T g0 g9 kT
y= J.a‘v-jm?ndp(e‘}')—#r[m] an‘!e # dr}—47w,L—m.
_ ] 1
Vpraua torypuu iyan A =~ =

442:::1&)3 -

228. Uxxu ¥nuamau xonsa (CUpT yerniaa) OUTTa MONeKya-
HHHT KONraK MojieKyaatap Gunax Gup cexyHana TYKHAUIHLLIAD
COHH TOMH/ICHH.

)Kanoﬁ:v=\/§n';o-§, 6y epna n =%,5 — MKKH ¥nuamau

Xonaa yprava TeznuK, N — cuptaarn TVaa 3appaitap conn, S —
CHPT 103aCH.

229. &, = kT 6epunraH sHeprusaaH KHUHK Ba KATTA JHEPruA-
nAapra sra O¥nraH appanap COHMHMHT HUCOaTH aHUKIAHCUH.,

N gm)—l
Xapo®: T=T—Te—“
2 _"+l__”¢)(1)
2 e 12

230. T'asuuHr xap 6Mp aToMH A, TYAKMH Y3YRAHIWEA Ba J;
HHTEHCHBITHKKA 3T4 MOHOXPOMATHK €PYFINK HYDPRAHTHUPAIH.
N 1a atomMpaan uGopaT raz HypJaHHIIMHHHI UHTEHCHBAHTH
A TVAKHH Y3VHAMIH QVHKUHACH KYPHHHILHIA TOTHACHH.
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E 4 1 ue: ATomaap Typan xuia Teandk OHNAH XapaKaTiaHraH-
AWK yayr, donnegp addextira kypa Kabyn KWiMHras Hypiaa-
HWILHHHE TYAKHH Y3YHAMIH A = 4, (I + Tz) 6¥nagm, KysaTys-
yn Oz yxuaa TypuGnu ned Kapananu. 4, 4 + di TVaKuH yayHau-
I OPANHFUEATH EPYFIMK MHTEHCHBAUTH Jdi = o dn(A) B¥naan,
a — y3rapmac Kattaauk 6yaué, [JA)di = NJ, waptaan Tonu-

. [ ' b ml-2g¥
ity LIl ﬂlz ;
dn(A) = dm(d,) = N(z kT] e ¥y = N[zgjkr}z e ZKTA,? i

Hatuxana J(A)d1=“_‘”_g—“*"0’2f52d)., 6y epaa

51
§= 2K 4=y Tlemak: J(2) = Jo¥_o-4-407/8"
e 0 ) et

231. Metann nunpary ANeKTPOHHUHT NOTEHUHAA IHEPTHA-
CH YHHHF TALUKAPHCHAA GYNTaH X0nnaru Heprusicuuan W= ep
MUKACP KaM Aed xucobnald, TepMO3AEKTPOH 3MHCCHA TOKH-
HHHT 3HYIAHTH aHUKJAHCHH, MeTaanaari sneKTpoH 3WYIHIH
#,, Maccacu m.

o

Eunu J = end — TEPMOINEXTPOH TOKMHUKT 3ULTUTH. 0X

AYHARMWIATH TEPMOIEKTPOH TOKHHHHE 3HYINTH
3
J =end ~enojﬁ dp(®,) j‘[dp(t?y,ﬂ )= enn[ ]zx
LW
il o v mwhnl) . _.-ga_g&
x [0, ap [ & % ad,dd,= LB, o resmux
Hiys -

' 2
3ACKTPOHHHHT METANNIAAH YMKHII MUIA IHAPTH e e@ AaH

2
© aHMK/laHaH, 6y €pAa ep ~— EKTPOHHHHI METATUIIAH YHKULL
wuri. Hatnxana J, = e’?" eFT ndonanu onamns. By Tepmo-

INEKTPOH XONUCACHHUHTI PHuapacoH knaccrk dopMynacnamp.

232, .€=F(§) KOHYHTa 3ra HRean ras yyyH GOCHM

4z N
A a(p) 5o Bl 7(P) dp chona Ounay aHuKNaHHIIY

nq“rpcarwlcuu, Gy epaa f(P) umnyaschap 6¥ilnda 3appanap Tax-
104
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CUMOTH, SbHH 3apPaHUHT {7) MMIYNBCTA 3ra OYTHIL 3XTHMON-
NHTH,

233. Tub6c TakeumoTaan doinanaunb, Tawku Ulx, y, 2)
MAOTEHUHAA KYY MAHTOHHIA XOIRALUTHPHATAH HACAN a3 UXTH-
épuid 3appa KoopauHaTtanapu [x, x + dx], {y, y + dyl, {2, 7 + dzl
OPATHKAAPHAA ETHLI 3XTHMOMIJTHTH TOITHACHH.

e FwtY

TkT kT
. e da ¢ dr
E 4 1 wr: I'né6e TakeHMoTh dw = 7 = T — HH

Je ¥ag 1, TRy,

3appajap BMIyAbcH OYiMua MHTerpanIaiiMy3, HaTUXKana:

_Uixgn)
dp(Fy=Ce * dxdydz

ndogaku onamus. ILynaail 3appanap coHd GHPIHK XaxXMaa

_Tixpz)

dn(Fy=ny,e * dxdydz-

234. Arap 3pKHH TYLWIMIL TE3NAHHIUK g , MOJIEKYIA MaccacH
m, ra3 Temnepatypacu T 6¥nca, GHp XHHCAY OFUPNHK Maikao-
HHUIA XKOHAALUTHPHIIMAH HAEAN a3 YCTYHHHHHT Macca MapKasH
TORHIACHH.

_Viery)
kT
Eunw: dpg = f-mmm — BonblmaH TakcHMOTY.
Je *7 dxdydz
- ME
{ze *T dvdpdz oF
L= = .[ zdps ‘: g = s
Je *T dxdydz
o
235. Bup XWA COHAATH, NEKHH Xap Xuj nil, vy My ey MR,

MaCCATH 3appaiapiaH Ty3unraH / Ta uaean raanap apanalimacy
paanych R pa Sanauanury i 6¥nrad unaMAIpaa Eprudr ofmp-
MK MaifpoH KA xoinawray, [y TM3BMMHUHT Macca MapKa3n
TONMWACHH.
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E v nwr: Mynanmunu z yxn 6yinya onamus. Ilyuaa k typ-
2V 3appanap OFMPAKK MapKasm I) TeHr Gynanu:

Jee Tl g h
— 0 -
& =ladoy = g = o g
e ¥ a e -1
0
o KT h
I = e DeAruAaLE KUPHTAMMY, ¥ XONAA T = Top — pUEr

ByTyH TH3HMHUHT YMYMHI OFUPNUK MapKasu z, Kyﬁnnaruqa
TONKAALY:

{ _ { _ ;"
E Nmkz* E Nm*Zak E Nmkm-:-

Zﬂ — k=l = k=1 — k=l i i

i i [
Z Ny, E Nrey, E Nmk
k=l

hmk

1
kT 1
M= ZNM* Aecax, y xonaa , ‘**‘““‘j,?; Pk |

236. A DanaHATMKAATH MYBO3ZHAT X0AaTAACH Fa3 YCTYHH-
HUHT HHTTA MONEKYNIA ROTEHLIHAR SHEPIHACHHUHT YPTaya KHii-
MaTH aHMKAAHCHH, ['a3 GMp XHHCIH OFHPAMK MalksoHKaa Xofi-
AALUTHPHUATAH,

Jor ¥ ho
I = e = 0 = mgn
Euyur U =mgzZ -mg__t%m%__ kT(l Vil ?W‘?—:l)
fe dz

237. Yekcus GanananMKAArKY a3 YCTYHMHUHT MOTEHUHAN
SHEPTHACHHHUHT ¥pTaya KWAMaTh aHMKRaHCHH. Fa3 6Hp XuHC-
JIH GFHPIMK MAaZOHMAA XOMIALITHPUATan, Temnepatypacu T
ra TeHr, sappanap couu N.

. 1
fze=* dz .
Eunus U=NE=ngL-;;w=NkT.
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238. Bup KHHCIK OFHPAHK KYUH MAIoHHAA KonawTi-
punrag h 6anaHANMKIATH Ta3 YCTYHMHHMHT OFMPAKTY TONHUA-
CHH. _mgh

XKasoG: P=SkT(n,—n) Gy epua n, =ne X7, §—ra3
YCTYHHHHHT KECHM 103acH. ’

239. Moc xonaa m, Ba m, Maccanu N, Ba N, monexynagan
TAWKUA TONraH HKKMTA WAEaN rainap apanalimMaci acoc 103acu
S, GanaHaaMri /i GVarat UMAHRAPA] KAMAAraH. ApanatiiMa OFHp-
AHK MatimoHyuaa étaau, Uy aesopHra TabCHp 3TYBYH H0CHM
XaMia Macca MapKasy BasHATH TONUACHH.

KapoG:

i 4
P(h):ZT* o zo:i%;(kr-ﬂ_’fﬂ” ]
= e &7

=) k=l e &7 -1

2490. 300 K remneparypana Ep armocdepacunaru kucnopon
(0,) MonexynanapHHuHT Kanuaaii Kucmu EpHuHT rpaBHTauHoH
MAAAOHHHH eHTa ONHLH MYMKHH?

E 4 u 11e: m Maccanu KHcaopoa Moaekynacy Ep rpasuraumon
Maigonupa U = Jrar:‘g:;v'[,2 (}l - % NOTeHLINan 3HepruAra sra Gyna-
awn, 8y epra r, = 6,4 -10° cM — Ep paauycu, r — MoaeKynalaH

Ep mapkaaurava 6¥araH macoda. BUpnMK xucMonnit Gypuaxaa
SanaHanuk G¥itHYa 3appanap COHUHUHE TAKCUMOTU KyiMaarmu-
ya 6¥nann;
-ﬂ M
mr)y=nme *7 11 = na g -.:noe_*_f
nor - *
J e _ Negrg
%: =e KT —g RT _ o800 _ y()-344

241. DouMuit Q Gypyak Te3nnk GHIaH afifianysun R paan-
YCAH UeHTPUGYrasd €Tras HASAT ra3 MOICKYIACHHUHT YpTada
NOTEHLIHAN SHEPTHSCH TOMUACHH.

Euywm: |F| = mQ'r, Gy epaa r — aitMaHML YKUAAH MOME-
Kyjaaraya 6ynrad macoga. MorekyraHUHT NOTEHIMAN SHEPTrHs-

CHHH XHcoOaiiMU3,
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mQ2r=—££‘ U:—

mor?
dr )

2

BonbumMan TakcHMoTHra xypa r, ¢, Z UBHAHHAPHK KOOPIH-
HATANK HYKTaAa MOJIEKYIAHH OLLKOpanalll 3XTHMOH

wﬂzz

dWir,e, ) = Be *TdV Be T rdrdpds.
By ndonanan r 6Vitnya TaKCHMOT DYHKLMSCHHH TONAMH3:

motrd
dW(r)=Ae ¥ nir.

malel & matl

Hemak, U = fUa’W()_-_"i‘?% e %1 _| J’em rdr. By

MQ-}PI
2.2 —_—
1+[’”§; *l}e ur
ugozagal / = kT —3
e ur -1

242. Mowmuii Q Gypuak Teaiuk Gunad aithanyeuu R pamu-
yCaH ueHTpHdyrana Monekynanapu m, Ba m, Maccanapra 3ra
OYNraH raszap apanauiMACHHH DKPaTHIL YTKATHAAAH. AXDaTHIL

KOE!(DCI)HLKHCHTH q= ((”I j:,: ))r R TONHUACHUH.
=i}

(o =y 10222

R YL T
Xapob: g = Ty e

243. m maccany N Ta MONIEKY1AAH TALIKHA TONTaZH MYBO3a-
Hataaru Gup aToMAH ras £ 6ypyak TeMK GHNaH TeXKC aifna-
HyBuH R paaumycnu ueHtpudyrana xoinawras. I'a3 temnepary-
pach T. FasHHHT SHEPIUACH BA MCCHKIMK CUFMMH TOMHACKH,

mQiR?
Xano& E=F,+ NkT |1+ —— =5 - T
N Yy
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2521
G, =63+Nk[1-[£%§_] ]

By epna E,Ba C? - Q =0 12 ra3 3HEPTHACH Ba HCCHKAUK
CHEHMH. )

244, g TeanaHUuNK OUP XMHCAK OFMPIMK MaiiaoHKna Q
6ypuak Teanuk GuaaH ¥3 ¥Ku atpodpuaa aitnaHysuu R paadyc-
JIH Ba h 0anaHAAMKAM BEPTHKAN LANHHAPAA €TTaH a3 MOJEKY-
JIANapHHUHT TAKCHMOTH OJTHHCHH,

. mgr maln?
e kTe T

2

Xapo6: dnltr.2) _ (kT]
N mer Y wnfal -
(l—e'FIeTﬁ‘—l}

245. Bocum Ba Temnepatypaiaph moc xonaa p,, T, Ba p,, T,
[a CakAaHMO TYPYBUH HKKH MAMLI § KECHMAW KHCKA HAliya
OWiaH TyTawraH. Arap ra3 MONEKXyiaCHHHHT MaccacH m, p, = 2p,
Ba T, = 2T, 6§nca, 6Up MAKMULIAH KKKNHYACHTA OKUE ¥TTaH ra3
MACCACH AHHKNAHCHH,

. ___ Sy
XKapof: M-m 0,41.

Ky¥pcaTtma:

rdrdz.

3l al
-mdd M
ETT kT

M = S(ﬂla‘: —ﬂz‘é;:) = Snlfﬁxe ul d"XIJ.e x
1]

3
- -maz h: -Ma!"‘oz) _2'

d 2::1 2%Ty
X d® dﬂ(zam) ! 48, ﬁe dada{ T.]

By epaa n, =ki,ﬁ, n, =k_%‘

246, Vinean ras XOWIALITUPHATAH HAMILA2 S 10331 I0Ma-
N0k Tewk yitnnran. Tupkuunau A Macodaga kolmamTnpui-
ral R palldyciid IOMaNoK AUCK YCTHIa TYIIASTraH 3appanap COHH
TONHRCHH. JHCK TEKHCAMIH TEUIHK TEKMCAUTHIR Mapaine.
51033 Ba [IMCK MapKa3japH 103aiapra THK HYHAUITAH YU3UKAA
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etwbau. a3 MonekynanapH MakcpeJIHHHT Te3nHKap GVitHya
TakcuMoTHra 6¥icyHany.

DA = _ o N furT R

247. Cwitpaknawran rasz p 60cumMaa MANILAA XOMIALUITaH.,
Knuxpna S, 103an4 TApKHLLEAH OKUG YMKAETTaH Ta3 TEI/INIH i
aHHWKNaHcHH. byHia ras Monekyaanapd MakcBeLTHHHT TE3MK-

Jap GVitnua TaKCHMOT KOHYHHra O¥ficyHanu ne6 XHcobmaHcuH.

Eyuuws: u—~-—— -dN = drSonﬂﬁ by epaa

I s,

_=Iﬂx‘dp(6)=[m) ja it ap jj W =

- ’ kT
Zfzm

Hemak, u = 4”50

L3,

+ |

248. HMaean ras xapakaTAaHyBYK nopuleHb OUNaH énuaras
uanaa xoinawwrad. Mopuwene M Macca OMIAH IOKTAHTAH.
BepraraH xon yuyH raSHHHI X01aT TCHMAMACH AaHHK/IAHCHH.

Euuwi: By Xon yuyH TH3IMMHAHC [Famunpron dyskunscu

H= H(p,,q,)+ + Mgz

6ynann. By epaa p,, z — Moc paBuwna M Maccai NOPLIEHHHHT

UMITYILCH B2 KOOpAHHATacH, Xap 1oMM Mg = pS§wapt 6axa-

PUIKIIK KepaK. Y xonaa Mgz = psz = pV, Gy epaa §— nop-

teHb 103acH. bapoMmeTpuk dopMynaHy xpcodbra onMaratiaa (ras
N

2
YCTYHH yHYa KatTa sMac) H(p,,q,) = 2—2‘?—; TU3UMHUHT cTa-
THCTHK HHTEFpaH: =l

Z = Iemf’_"dp Ie M'c:l‘VT@:ﬁkitzf;ydq-~

3N+
Ny T (kT)wJ_ h
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®=—kTinZ V:[%] ”*'kTpV (N +DKT.
. T

249, Uxtuepuir f(q,, ..., 9,5 P, ---s Py) PU3NK KATTAINK

E’H—kTaf fﬂakTaf

TECHEAHKNA HHJIK 3KAH-
dg," 7 g pyp

yayn f3
JIUTH HCOOTAAHCHH,

=Tl EH
Eunw. f5=[/50dW; = If—eh‘dr k[ e ar| s

+kTI i o a dl = kT 5~ f . by epaa dI'" = dg,...dg,  x

x dq,, ...a'qup., dpy
HlyHra yxusa6: F% =kT % IKAHAUCH HCOOTNAHAIK.
250. N Ta MoNeKy1alaH TAWKWI TONMAH OHP aTOMIHK KBaHT

HIean ra3 3pKHH 3HepruacH, GOCHMH, SHTPONUACH Ba [u66C
TePMOIHHAMHK NOTEHUNAMH TOMHWICHH.

o ) anZ 3inZ
Eunw: F= kT inZ, p= kTaV,S kTaT,

P=F+pV. 7= ,z Iezm*fdsz dQ-;'IEdg

Kapo6: F5-NkT|In b+ _an_";,’;"_Tn] - T
32
S:Nk[ln(f%’,J +5]+CplnkT,

3
@ = NkT In p[%]zl_ C, TnkT.

251. DHeprusick MMNynbeu 6MnaH € = cp* MyHocabat opKa-
nv GOENAHTaH 3appaiapiaH TallKKI TONraH GHp aToMAn Haean
FAZHHHT XONaT TeHCAAMACH KeATUPHO UMKapPUICHH.

aln

Euvu: p=kT . BuiTa 3appaHnHr XonaT PYHKUMACH

Kyitnparnya G?Jlanu

i1
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LN | .
el < POy

0 N
7= & _L[%]N (kT)g [nc-j—f_r (3/4)] .

N
L. p=kT anZ _ E";f — Menaeneee-KnaneiipoH Tenrnamacu
aH MOC Keaagn.

':;\_ 252. 3appatapi yuyH SHEPTHA Ba HMNYZILC Opacuaa E=cp
,]\ Yocabar ypurK GjAraH OMp ATOMAH UALAT YNBTPAPENATH-
VOTUK raspudr 3pKyH FHEPTUACH Ba XONIaT TEHINaMacu To-

CHH.
8ak’ TV . _ NKT
 Xanob: F=*NkT([“W“)’P =7

i‘\ 253. N 1a sappanai TALIKWI TONraH GHP aTOMAH Hiean ra3

K Mpormsicy Saneprud E Ba xaxm ¥ ra kanmai GoFnaHraHm-
TOnHACHH. '
¢ =3 NgInE + NkInV + const.
Xapob: §=3M

bll 254, Bup ynuoBay XPAKaTAA UAean ra3 y4yH 3pkHH SHep-
N F ga surponna S n$0NATADY TOMHACHH.

1
Xago6: F=-NTIn %(2";1’;”]2 + 1}.

5= Nk |n[%[3’%"y"1];}

%.\Ey epna L — coxaHHHT XapaKaT AyHaTMWNAArH 1U3HKIH
amu.

GQ 255, Bup y190BAM OFHPIHK Ky'u MAIIOHHAA KOMIAILraH
Y Nananuru i Ba acoc 103aCH S GYAraH GHp aTOMAN HAea! ra3
"‘Q\'Hunuur opKMH HEPIHSACH TOMWICHH. 3appanap cOHM N,

& Ccacy m, TemnepaTypacH T'Ba OFMPIHK Ky4u MARIOHUHHHT

Nanmin g neb XHCODAAHCHH.
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Xapob6:
1 _mgh
- _ 4 2amkT 2 _ xT
F Nlen[N T]] NkTln [mg[l ¢ H

1 3H .
256. 5 9 Jq, KATTANHK i SPKMH/MK Jap2XacH ySyH BHpHAN
Aciinnann. Arap g, » o ga H>w Gynca GUTTa YPKUHINK Aa-
PaKACH BHPHATHHHHT YpTada KHiMaTH L &7 ravenrnura K¥peca-

TWICHH.
Elmul:
1 am TH 1
_ T =
,aq j’z, W,_jiqqq?e dr = 3kT x
H
j’ kT r
que”df’| + kTIe”' aq’df 2 T3 - =%,
L fe* ar
0

257, OpknHAMK mapaxacu 6Y¥HHYa KHHeTHK 5Hepms1HnHr

TEHT TAKCUMOTH TYFPHCHAATH B3 ¢, -gg— =p, % KYpHHHLIAATH
i i

BHPHAN XaKBNarH recpeManapaaH dholaanaHut yM3uKau rap-
MOHHK OCLIM/UIITOPHUHT YPTaya 3HEPruACUHU XHCOGNAHT.
Xapo6: 6 =kT.

258. DpkHHAHK napaxacy 6¥§iM4ya KHHETUK IHEPrHAHNUHT
TEHI TAKCHMOTH Ba BUPHAN TYFPHCHAATH TeopeManapaaH ¢ofi-
Janauu6 U{g) = a-g*" (n — HaTypan COH, @ = const) NOTeHUH-
aN SHEPTHANH TAlKY MaHaoHIa OGup YA4OBAH XapakaT Oaxa-
PYBYM 33PPAHKHT ¥pTa4a SHEPTHSCH TOMKUICHH,

Xapo6: & = %(l +%)kT.

259. BMp aTOMIIM YALTPAPEIATHBUCTHK GMpP MO/b KBAHT HAean
FA3HUHL HCCHKJIHK CHFHMK (|, TOMTMICHH.

XKasob: CF* -2C".
§— P. Mamartkynos pa 6. 113
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260, I'uGGCcHUAT KaTTa KAHOHHK TAXCHMOTHRAH (oiigana-
Hu6 Gepmn-dupak pa boze-DiiHutTeliH TAKCHMOT PyHKIIUS-~
N1apH OSHHCHH.

XKapob: dn=gf(5)dQ; f(€)= !

Fep
ekl %1

by epaa dQ — &, § + d& 3HePTUA OPANTHFUAATH KBAHT X0JaT-
1ap COHM, it — XHMHABRIL MOTeHUHAN, ¢ = 25 + | — cTaTHCTHK
BA3H, § — 33ppa CMHHM,

261. 3appanap T¥KHaiuMwKKEY Kapab yukKb, Tlaymnuuur
TAKUKAAIU TUMOUUIHHYU XKeoOra onran xonsa @epmu-Aupak
TAKCHMOTH YHKAPHICHH.

E 4 » 1 ®apas kunatinuk, WAE,) — 3appanu E, sneprusnu
X0naTaa TOMHIN 3XTUMOANHIR 6¥acuH. £, sa E, sHeprusuiu
MKKHTA 3appa TYKHALHLIMAAH kelinH E, Ba E, sHepruanu xonat-
Jlapra YyTHUIH YYYH KelfHHFH XONaThap TaKHKIauMaraH GVacHH,
Y xonna E, + E, & E, + E4 xapaéu yuyn Kylingary ¢hyHKum-
OHAN TEHINAMAHY ONAMU3. _

WMENL =W EQIWENIL = WE)] = WAEN - WMENME) {1~
W(E)], F(E)= W-'(E) -1 QyHKUHAHAW KHPHTHO,
f(E) f(E) = f(E) F(E,) wponrank onamMus. By TeHrnamMaHuHr

eunmMy 6¥mub f( ) = A e“xyprHBLAary GYHKUMA XH3MAT KWia-

- N -1
M. Hatuxaza f(E)= A & VB I pan W(E)= =5

Mepmu-Inpak TaKCHMOTHHH ONAMM3.

262. (Depmu-,[lupax &xu Bose-DUHUITEHH CTATHCTHKACHTA
GYﬁcyHquu &= —m JHEPIrUARM PPKUH 3appanap Y4Y¥H

=-3 2E VPHHIIN 3KaHABTH HCBOTAaHCHA, By epra B — xatTa
Tepmonnnamnx FIOTeHLMaN. —

Evynu B=—lenZ,Z:EZe AT

o {u-fy) #oty
By=-kTlaY e 7 " < len{l- e ]
m=0
(Ui L) sy
:—lenie it =—len[1+ e H ]
=0

1i4
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i XonaTgary sappanap y4yH 6y uxxana ndonany GUpIaITHpHO,
S3aMM3;

- -‘l‘
By =tkTIn|lte *TJ bapua xonatnap 6¥iinya AUFdL

HATHXAcHAA KYH 'HHH TONAMH3I:
pfp

a-fi aty
By, =tkTY, ln[neﬂ J~+kaln[l+e“" JdQ.

2
dQ =g, Eg_ =g, ﬁ.gjﬂV, p = 2mE SKAHNUTHHM XUcOB-
ra onno, 6¥naxnab MuTerpasnail HatvxacHaa By = - % E nu
ONaMH3.

263. Dneprua 6¥Hnya TAKCHMOT PYHKURACHTE ACOCNAHND
APHM CIUHAH PEPMHOHNAP YUYH Te3NHKNap 6YHMYa TAKCHMOT
onnHcHH. T = 0K ga 6y byukuma rpacbum YH3WACHH.

Eunw: dn = gf(§) dQ, dQ= —;4 pzdp- m'9’d 9.
2

Depmuonnap yayh g=2, ¢ = 53— TEHTAWKNApUHK Xucobra

ONCAK, Y X0N4a TAKCHMOT PyHKIHACH

3 b4
dn(9) = L3 — 20
[T

KYpHHALIHA onaaM. ByHaan 7 = 0K temnepatypana:

8’"" X d9,0<d, na;
0 ,B0>9, nma.

- [2 4
By epaa 7, —J%,ao —0K 22
nark Gepmu sHeprusicn (13-pacum).

dn,(?) =

264, OnguHrY Macana HaTHXa-
cnpan doinanannb, T = 0 xa anek-
TPOH ra3unuHr ¥, 9 pa (%] Kar-
TAMHKAIPH AaHHKJTAHCHH. 13-pacm.

113

L

www.ziyouz.com kutubxonasi




Xapod:
539 . 37 _3q2. (1131

265. Myt1ax HONb TEMNEPaTypaaa MEKTPOH Fa3HHHHT 3ap-
panap COHKH Ba HYKH :mcpruacn TOMHJICHH. '

E_q wu: N = I dn = IZf(e)dQ = _[%‘n]m.. '

E= fedn = fzef(s)m 4xV[2’:] j's’f’de = 2N,

266. T= 0K aa 3neKTpOH ra3HHHHT GOCHMH AHHKAAHCHH.
o3 :
Xaso6: p= 3%(37:)’ [%]3 .

267. Mytnak, Honb TeMneparypagaH GapkIH TeMIEpaTypaja
HOPENATHBHCTHK alHHIAH VIEKTPOH FA3HHHHT SHEPINACH aHHK -
JIAHCHH.

Eupur

- - I )
2m )2 £lde
E-= El;edn - !25}'(6)0’9 =2 '2’{;,_2] v,

Oeﬂ"' +1

By maTerpanuu xucobmaw yuyn [ =_[ fe)e"de (n>0)

]
KYPHUHHIIAMH HHTErpaAHH euMil Kepak. by uxrerpantHu 6ynak-
Jad uHTerpanaitMnus, GYHKUMAHHM KATODTa €AMH3 BA HATIXANA
xagpangard uhTerpauiapuaH dgoigananamus. lyuaa

Mot (nsdn 2 kT :
I= +l[l+ " 1:[“]1] {2)

KORaHYU ONIAMH3.
BHIHMHI XOMHUMHEIS YYyH 2 = 5 . Haruxapa (1) wdona Kytiu-
Barv KypUMHKIIHY ORAIM;
3

E= 4;.-.(2"']’1/[ ,u:+ 1(&?)’] 3)

1té
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Arap p =, [l [” Hponaru (3) ra K¥icak saexr-

POH ra3 3HepFH$lCHHH oNaMH3:

522 (kT Y
E——Ns l Iz[sm]]'

By epaa u,=¢_ 0K na Pepmu catxn.

268. MyThax Hoab TemnepaTypagaH Gapknu TeMneparypana
aHHHTaH 2AEKTPOH ra3HUHT PepMH CaTX| TONWIICUH.

Xapo6: ,u=,u.,[l 12[”] ]

iy
KypcatMma:

N =

cl—.ﬂ

= IZf(s)dSl =222
]

udogagan Goilaanannacuii.

269. My1iak HOAb TeMNEepaTypazaH apkaH TEMMepaTypan
HOPEIATHBUCTHK ANHNTUH TA3 UCCHKAHK CHFUMM B 3HTPONU-
ACH TOTIHJICHH.

b
Xago6: C, =;Tnnk2?‘[l il ["T] }

Ho

5_’{
Hy ’

270. T= 0K ga MeTasnmarn YTKasyByd 3NeKTPOHAAPHHHT
Kangain KcMH 0,52, nan KaTTa KHHETHK JHEprusira sra 6ynm-
LW AHHUIGIAHCHH.

Eynw: N = J2f(£)d9 2:2n [2"’] Vf Ige=Av2 52

_ A 2 x?
S-mnk T[ T

m*

B35,

=[2f(eyd = AV j e"ds = AV 3(0,5¢,)%.

Ry

0,5 &, PHEPTHAAAH KATTA IHEPrHAra ora 6yiraH ¥TKasysum
NEKTPOHAAP COHU '

117
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a 3
N'=N~N, :%As?a ~0,5%) = AsZ)o 65. w_ﬁes%
HM TALIKHA KUABLH.

271, 18°C remnieparypaga Merarnaa Qepmu 3Heprust car-
xugaH 0,01 3B nacTpa XORAAUIMAH 3HEPreTHK CATXHU 2NEKT-
pPOR Ovnas TYATMPHAULI IXTUMOMTHEN xamlai»’l"

Kaso6: Wie)= f(e){) - fe)]=e T =06,

272. T= 0K temnepatypana aiiHurad PepMu ra3u TepMmoin-
HAMHK TIoTeHLManyn @, 3pKHH dHEpruscH F Ba IHTANBNUACK

AHHKEAHCHH.
Kapob: \ :
kT 3 Cse? (kT Y
X = Nm,l:l+ {kr]].
Ho

2
D = -
Nﬂﬂ [l 12
273 KT oy WApTRE AHHUTAH 3NEKTPOH TA3HHUHT HOCHMH
TOFII'I.I"I(.‘MI‘I‘l

, 2N Sa (kT
)Kclsoﬁ.p—svun[H u[ﬂﬂ]]

274, DepMu CTATHCTHKACUTA GYHCYHYRUH BA METAARAAH YK~
KM MUK A = ep GYAraH MEKTPCHNAPHMHT TEPMOIIEKTPOH
IMHUCCUA TOKH aHUKAAHCHH. A4 ~ i >> kT ned xucobraHcHH,

—_— 3 5
Eunue J =env,, 9, :Iﬂxdn(v}) z(-’;i] I dg, di, x
s J. ";d”*‘ . UnTerpannim xucobnall HaTHXACHAA
5 e

mi)“\ =
KA 4 m
onamnz: J, = N (kTYe i ~ Pruapaconuuur ksant dop-

fox gXp

Ba ey TEHTAMKAAH cbonnanaﬂuﬁ Kyitunaru udonanu

MYJTACH,

275, T= 0K temnepatypaza |1 cM® ueaniaa YTKasyBUM IneK-
TPOHAAPHHHT HHFUHAN KUHETHK JHEPIHACH XMCOGAAHCHH,
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Eupur . 1 A
Foan 2V T Tge 23
E—_!sdn~ I£2f(s)d9—2 2::[” v)éide=3Ne,

~
-

' By epaa uesnitzaru

e
T=0na =6, = Eopu “s_:r?[}?ﬂ

NEKTPOHRAP KOHUEHTPALHACH H = ﬁ'}p ndonanaH TonunAnm,

p — UE3HAHMHT 3nunurH, M = 132,9 kr/monb, N, = 6,02+ 10
KMOAb~.
Kapob: E= 1280 X,

276. T = 0K remnepatypana amoMuHHi yayH Depun 3Hep-
THACK Ba OMTTA 3NCKTPOH FHEPTHACH XHCOOMAHCHH. ANIOMM-
HHIHHHT Xap OMp aTOMHra yuTa 3pKMH 31eKTPOH TYFPH Kena-
N Jed XHCODNAHCHH.

XKapo6: EM"= 1238, E=172 38.

277. T = 0 K ga kymyut yuyn @epmu sHepruacH xucobiau-
cut. Kymylu MeTaninaa 3pKHH 3NeKTPOHNap KOHLUEHTPaLUMSICH
5+ 1972 cm® ra TeHT. DAEKTPOHNAPHUHT P HEKTHB MAcCaCH 3p-
KHH 3NEKTPOHAAPHHHT Maccachra TeHT ae6 dapas KMIHHCHH.

XKaeo®: Eg,,, =538

278. T=( K na HOpeASTHBUCTHK MISKTPOH rasuaa 1eKr-
POHAAPHHHT feeop BHAAH TYKHAWHE COHH TOMHACHH.

4
ek (W y ]
Xaso6: v-a—zm[ 7 ] , N =V xaxmaarn snexTpoH
JIap COHH.

279. Mytnak, HONb TEMNEPATYPATa YNbTPADENATUBHCTHK
(¢ = ¢p) Ta3 YUYH KBAHT XGNATNAp COHY g(£), uerapapuit M-
nynsc p, Ba GepMu 3HEPTHACH AHUKIAHCHH.

Xapod:

1 1
LI IN Y, IN Y
8O =Gy po=h(gp ] s Eaow = ey )

280. AiiHHraH yNbTpapeAsTHBUCTHK (& = pc) 3neKTpen -
3HHHUHF HCCHKNHUK CHFHMH TONHIACHH.

19
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S8a¥
x
c'

Eanur N = Igf(e)dQ Bl I Q(e}d‘g =
A.'

T +1

E =8 I n(e)ds 82y
e e e
n ¢ l’T

5 5
X Iﬁ(e)d.s + fsl(k TY Q' () +...
n
+i

n
x[fms)ds+m—u,mﬂm.)ﬂ;(ﬂ’f'ﬁmhﬁ(kﬂz%ﬁ(%)+---];

E=E+ 3"”" 2 (kT Qn,) .
By cpma Q(:) = e Qo) = 3 M= uu——(kT)"[a'“;i‘ﬂl_;
s, HHHr 7= 0K narn xuimatn vjﬁ{e)ds = N udonanan
TOMHIARH, HATXKAZA

§

=he( ooy | ().

(2) ndonany (1) ra xKyamMus:

47 w6 = w4

281. (Dapaa KHNARNHK g{e) — OHp 3appany XoaarT SHWIMEN
6¥ncun. Qepmn-Aupak cTaTHCTHKACHTA OYIHCYHYBUN TA3HUHT

NCCHKANK CHFHMM, kT <<u, na C, = —-k Tg(uy) dopmyna
GunaH GepuarIty KVPCATHICKHH,
Eunw: Ezjsgﬂs)dQ:jM. (1)
0 0 exp(%c-_%]ﬂ
dVdpydp,d,
By epna  g(e)de = gdQ = g 5% = g ZP5ITL (1) uipo-

DAHH MYalaH TEMNEPATYPA Y4YH KATOpra EMH3:
Ho

2
E = [egte)de + (4~ todpag(pty) + (KT Y gluo) +
0t
STRTR g 040+ .= By KTV gl

2
By ndonanan C, = %szg(pﬂ).
20
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282. kT << g, WAPTAA METANAPNATH AHHKIAH JNEKTPOH ra-
SHHHHT HCCHKJTHK CHFMMH XHUCOONAHCHH.

Nk kT
C _ﬂ
XaBso6: v p) !‘0

283. kT << y, WapTaa METAIAPAA AHHTAH SACKTPOH Iasn-
HHHI HCCHKJIHK CHFMMH €Tt 3onacunary sghdexTns anek-
TPOHAAP COHH nd,ﬁmau DOFNaHMINH KYpPCaTUACHH,

Xagob6: C)' =%kn¢,.

284, Aﬁﬂurau_tbcpuzu rasd yyyH Gocum p, sHeprusa £ sa
xaxm V opacuga pV = 3E MYHocalar OaxapHANILH Kypca-
THACHH.

K¥pcaTma: 265-Macana Hatixacuaas GoiZanaH wicHH,

285, 2 = ‘f pret + mic® IHEPrHAIH T¥na allHUIaH penaTH-

_ BUCTHK SNeKTPOH Fa3HHUHT XOAaT TeHITIaMacH TONWICHH.
Xaso6:

'P=§;§F[Po( Po—mc )Jpo +m’ +(mc)‘ arcSh ]

1 173 :
Oyeppa p, = (3a?)? (1_\{] — MepMH 33ppacy YUYH yerapapuii
HMIYILC.

286. THOOCHHHT XaTTA KAHOHHMK TaKCUMOTHAAH (poitaana-
rub Bose-Dituiurefin pa Pepmu-HpaK craTUCTHKACHTa GYHCY-
HYBYH HAeaN ra3 Y4YyH SHTPOAMA S HUHT #1, ra GOFTUKINIH
TOIMHACHH.

- Xapo6: DdepMUOHNAD YIVH
S = —kZ[ﬁZ inn, +(L-n)In{l - n, )], GO30HAAp yuyH:
i

§ = k3 [H1n - + ) (1 + )}
By epaa ni = ! s M= ’

121
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287. Tuakm 3HeprHACHHM &, caTxnap GunaH E= Z"s
KYpHHHULEA aHUK a0, lqaﬁwsqn XapaéHnnapaa 0A Ba d Q KaH~
Jait MabHOonapra 3ra GYANLIK KYpCcaTUncHy. n,. — #-XONATHUHF
Vpraya GaHaiury.

Eunn: E = En, ¢, yarapuwn dE = Zn‘ ds, + Ea,dn

By HHFHHIMMIHT WKKHHYR KYLUMAYBYHCH Myxu'r 3appanapu-
DaH TH3UM 3appanapura Oepuirad 3Heprus, 6us 6y Karranuk-
HH UCCHIJIUK MHKIOPH geftmus. ¥ xonaa

§Q =Y edn =dE - nde; dB =-SdT - fdx —ndy,.

Haruxapa

-E”‘”f Z[afr Jn, ) Z(a“l ]r Asz[u"} .

azh; 3
= Et: afd)‘k = zk:fkd’lt =04 __ tysumaa 3NEMEHTAD HUIHK
0/1aMH3,
Hemak, §Q = dE + § A TEPMOTHHAMHKAHHRT GHPHHYM KOHY-
HHHH Gepain.
288. YabTpapeaaTUBHCTHK ra3 yayH Ky HHzaruiap ronun-

cHH: a) T = 0K pa Gurra 3appaHHHT TYAa Ba YpTaya 3HEPrHCH;
6) GocHM Ba TVna HEPrun opacmlaru OOFnaHvLe,

k) iE
XKapob6:a) £=3Nu; E=3 703 6) p-gv

289. bose rasuHMHI kohgeHcaumst Temmnieparypach T, anuk-
JIAHCHH,

Evunw: N=Igf(£)dﬂ, f(s)_—'qs_l_—”r, g_=2.s'+l,s--
—= 1
kT

dVdp,.dp 4,
3appa CHHHH, dQ=-——pih3u, "ff X Ba z:____ — yara-

Eo

PYBYHM KMPHTaMi3, HaTHXXana
I

N =225+ 1)[2"’""] Vj ;_"f}

122
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ndonani onamus. Konencanusa reMneparypacyza bose rasu
XHMMABHH noteHuManH g = 0 6¥nazn, y xonna

3
_ 2mkTo N2 1/ . 1
N 2n(2s+1)[T] V.2,33 )
TeHTAHKAAH KOHAeHCAUMA TCMnepaTypaCH T;, HH TonaMmns:

N oY
T, = 0,084 1 [mm)] .

299. T< T, na mycbat sxeprusnn (¢ > 0) xonaraapaaru 6o-
30H/1ap COHHAH AHHKAOBYH TAKCHMOT q)yl-lxuuﬂ

dN(e) = 2u(2s+1)[2'“] V.f?.;.f.’i_

IKAHIUIBHEH Xpcobra oray Xonaa, 3Heprus Hoara TeHr 631ran
XONATAArH 3appanap COHM TONWICHH. XaMMa 3appanap coHn N,

E v uur ¢ > 0 sHeprusam T¥aa 3appanap CoHU:
! |

3 3
N’=2u(23+1)(1—?]2 Vj_ﬁ,fi‘ff_._zz(zsﬂ)[zmr]l xid

0
.,1
Iz
&

CE] L]

OnauHru Macanara acocaH N =2sx(2 s+])(2mk?‘ ]

IlyHaa uanaHaEéTraH 3appanap coHU

3
N =N-N'=N 1—[m]’ .

Ty

291. T< T, Temnepartypasa Bo3e ra3uHMHT TY/12 SHEPTHACH
E 83 UICCHXAKK CHFHMH aHHKJIAHCHH.

Eunw: E =) ef(6)dQ, € >0 x0n yuyH siHrH J3rapyByaH
KHPHMTHII! HaTHXAacKaa Tyna sHeprua F Kyiiugarnya éannaau:

3 5. 3
E =2a(2s+ 1)[2{;)’ VT [RE (M
1 0
X @
0
123
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(1) sa (2) udonanapnan:
E- s : :
E=0,12802s+ 1)(.3_)’ VKT)?, C, =0,320s + ”-(If] VT)2.

3

2
292. T< T, reMnepatypaiia bo3e ra3HHUHI 3HTPOIUACH S,

GocUMHU p, IpKKH 3Hepruacy F ea TubG6c TepMoamyaMuk no-

TeHuHany @ HUHT TeMnepaTypara COFMUKIUIH aHRKAAHCHH.

Eu v wi: 262-Ba 291-macananapra acocnaHuG KaTra TepMo-
JUHAMHUK [OTeHUMAn B ¥y €3amna;

a2

= 5

B= _lE -aT¥; a=0, 085(}35+1)(;,:*]2 Vk?.
dB= -—-Sdt"‘PdV" N@

Xanoﬁ:S:%aT}ﬂ; P=‘2§ T F=- T’” D =0,

=i®

293. 7< T, TeMAepaTypasa Boze-JfiHwirey rasu yqu Kak-
TYBYH annaﬁa’mx Xapady TeHFNIAMACH OAHHCHH, '

Xasob: VT32=const éxku pV>3 = const.

294. Arap ‘He aroMnapHHHHI CMHHK HOMTA TEHTJIUTH, MO~
JSIp XaXMM 3ca 27,6 ¢M? HM TAWIKWI 3THILKM MabiyM Oynca,
Bose rasu koHAeHCaLHs TeMNepaTyPacH 3appanap 3HHJIMTH Op-
KaiH #poanaHCUH Ba Y renii-4 H30TONH yuyH GaxonaHCHH.

W2
N . pHe _
Xaso6: T, = 0,084 1 [mnn] . TH = 313K,
295, Boae-JiiHuTeiH cTaTUCTHKacKIa OYCHHYBYH Waean
ra3HMHr Gocumu p, Xaxmu ¥ Ba Tinuk sneprisic £ opacknaru
OOFHaHHLE TONWICKHH.

Xagolb: p= 2E

296. Maean ra3 Xo0aT TEHDIAMACHAA KBAHT CTATHCTHKA GH-
AaH BOETAHTaH DHPHHYK TY3aTMa XUCOOMAHCHH.

Kaeo6: pV = NkT[l?Fng[ T

3
zh ]2} Oy epna “+” bearn
124
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depMHonnapra “—" Genrn 6030HNAPTA TETHUIAW, g= 25 + |,
§ — 3appa ClIHHH.
297. UxkuTa KBaHT X0aTAa €Trad N Ta 3appafiaH Tawkua

TONraH OMp ATOMAM KBAHT WALAT 1a3 WHKN SHEPIUSCH Ba HC-
CHKJTHK CUFHMK XHCOBIaHCHH.

2 dIinZ - E N .
Eunw: E=kT° 52 Ba G (aT]y' Z =35
L, 4 ') -aE
= AT o(e,) = alp g 8L |
z Z‘;e g(e)) = goe [ e ]

N, Aeeﬁ— 2 ==
E=Ney+-88e” ¢ Nk(&][%] o
-af . 4 -
Jond] © T
2o

%0
298. 5, Ba £ BHEPTHAIN UKKMTA KBAHT X0iaTHAa €TTaH
THIHMHUMHT DHIPONHACH TOMWICHH.

Euuyur S=£+kan.

Xaso6: §= k[ln—E+-—l _;%],5=5'_50_

299. Tuanm aitnumaran ¢, =, /=10, 1,2, ..., n — 1 3Hepre-
THK COeKTpra 3ra. TH3MMHHAT ¥PTaua SHEPrusacH aHHKAAHCHH.

a1 =le

Eunur &=E=kiT? a‘“Z_krl 3 1n2ekrg(s)—

=hE

_ 2 4 (- kT _ £ ne
=kT? It = -2
16X ek _| ekt

300. Xap Gupn n + 1 xappann aiitwran £, = (n + 1}hv axep-
reTHK cartxjiapra sra 6yaraH N ra ysape GorraHMaraH rapmo-
HUK OCUMANATOpAApARH TAIIKHA TOMUAT2H TH3UMHHHT HCCHK -
JIUK CHFUME aHHKaaHcuH (n = 0,1, 2, ..).

Edpu: C, (aT] E= sza'"Z

MaraH MKKH ¥A4OBAW rapMOHHK OCUMANATOPAAPIAH TaLIKHMA
TONraH CTATUCTUK HHFUHAK Z Kyingaruda 6ynanu;
128
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- e_.ﬁ{m) 1 e |
B & NHag-¢P]

II
2~
| |
A
L7
-]
+
b
=I5
k3
—
1}
2|
| ——
Qél o
iMM

n=0
1 eﬂ Z 1 8%
@ Jemak, _N_(_fg ]
el -1

g2 dlnZ _ 20y Y 1
E=kT' 222 < N[ hv+ cV_T[ﬁ]l__
(37

e+ |

301. N'ta KKy aTOMNY 3apPanapa TalIKHA TOMMAH KBAHT
Hiean Ta3HHHI TefpanMa XapaKaTHIa TYFPH KeNraH MCCHKJNK
CHFUMH aHHKJIAHCHH,

Tefp _ aEfeﬁ 231n2'msp
Eunu: G [ 25 )V Epgy = kT? 20ltp

' “tusp ' 1
Z, o= (Z0)"% 2, = z:"e T 86 ran)s Evugp = hv("+5);

-k -T.
o ke TE G "
Zep =€ T Y ¥ =L =0 o T =— — XapakTte-
nel i i ! e'—r‘
_e -
PUCTHK TEMMEPATYDA ACHUNATH.
NkT Mt T, [
E . edp . = i s
retp = ML cth e ZT’ i 7 —h’ T
2T

o

- ;\ . .

"302. N Ta nkku atomnn 3appafaH TallKHA TONTAH KBaHT
HICAT rasHHAr TeGpaHMa XapakaTira TYFpU KearaH 9PKUH 3Hep-
THS B DHTPOTIHA AHHKJIAHCHH,

=
XKasob Fig = ﬂ-&- Nlen(l e’ ];

. LE? .
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-T.
Sreop _Nk[ ] —Nkln[l—e’"].
A
303. IMact remneparypana (T << 7)) N ta ukku atomn 3ap-
PanapAaH TALUKWA TONTAH KBAHT MACAN FASHMHT aiijtaHMa Xapa-

Katura TVEpH KEAYBYH HUKH SHEPTHA Ba HCCHKAHK CHFHM AHHK-
JIAHCHH.

Euunng

2 it oE. Y .
Euy = NKT? 3 10Z,5 G =[] ;

i FYI0Ad)]

=Zex9(__:?'£]g(€m)=z(2f+l)e T

COH;
_ Eais . - 3N -27.).
7 = e l+3cxp( ] E,.. Wexp( T ]

C2 =12Nk[' ) exp( ”')

i
3. T<«<T, = 37 TeMnepatypaia opTo- Ba napaso-
BOPOAHHMHI MYBOZAHATAM KOHLICHTpaUMSUIApH KaHAait Gynanu?
{ ~— BOAOPOI MONEKYAACHHHHF MHEPUHA MOMEHTH.
T,
=L jtist)
3T @) e

N N
o _ =133
Ednue m—=7

Nap

T

ZE N
Y el (@it
J=0,24,..
Sopr _ (25+Dope _ 2141 T<«T = _
Susp @50y 2041 =3 ’ﬂc Aa
-, -I2E o7
Nop'rﬂ_33¢r+7¢ r _93-:?::
Nuwp - -107; - :
{+e T
127
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305. Mysosanatns Hypaauuw yuys Ilnauk d)obmynacu
$xvidv

I

p(v,Tdv =
L[

YHKAPHACHH. ¢

306. Mypo3aHaTAK HYPAAHMLEHWHT CNIEKTPas SHEPIUA Wy -
NINTK p, Ta MOC KENYBYM TINIKMH YIYHIMIM A, BA p, MAKCHMYM
(hyHKLMSIra MOC KETYBYH H2CTOTa ¥, OHPH-GHpHIa MOC KeJtMac-
UMK, SbHU A, * ¥, # ¢ SKIHAMIH KYPCITHACHH,

Eunun
he
pudv = padh = Bt — (M
e ——
AKT
Ml‘ = {) WaproaH
i * =5 [¥)

e* -1
©6ynanu. By epna X =ﬁ.h’7;- (2) dopmyasanan x = 4,9651 Hu
p(v. D xet
TONaMu3, —a—{m = ( wapraan P 3, Oy TenrnaMagaH

x = 2,8412 sxannurniu Tonamus. lemaxk, A_7=0,002896 M - K
ga 7/9_ = 0,005097 M - K 11 onamus.

307.4, % + dl €kn v, v + dv CIIEKTpan KHCMIA 3HI KATTA
HHCOMI HYPAZHHII IHEPTHA 3HYAHTH TYFPH KENYBYH TEMIEpa-
Typa T, aHUKJaHCHH. - _

Evuw: Nraux dopmynacu 6yinuai, A + diéku v, v+ dv
CIIEKTPAR KHCMPa TYFPH XeAraH HYpRaHHil SHEPIvs 3MWINFN

Svidv
™

du = p(v, T)dv = ,
03( e*_f -1 ]
Exu du = p(A, T)dA = 8""_:;"
. A;l e;lt'l‘ -1 i

T¥na nypaaHvul 3Heprys 3HWIMIMK 3ca & = o T, Hemax, A,
A+ di éxn v, v+ dv ciekTpan KHeMra TVEpH Kelnrark HHcGHi
HYPRAHAWI HEPrHs 3H'WIHTH
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wdd _ tzk? X 5o v grk? X

§= = =t = e
6T c*hai -1 oTt  havet-1
6 x4
=0 wapraan —— =4, Oy TeHmaMazan
duloy,, |
).k?‘ = 0),3668.

308. Iranx dopmynacunan doilaananusd, VxaxMaarn My-
BO3AHATIH HYPIIAHULIHMHT THOGC TepMOANHAMMK NOTEHUNAIN
AHMKJIAHCHH,

KapoD: D= F4+pV=1,

309. Mnank dopmynacupat poiinananud BUHHHAT cumxum
KOHYHH A, T = b ONHRCUH.

310. MxKkn ¥n0BAN XON0a MYBO3BHATAK HYPAAHWUIHHHT
CNEKTPAJI IUUIUTH YuyH GopMyna YHKAPHACHH.

2
XKaso6: p(v,T)= 2zh ?7'}7-——

311. INMnavx Q)opmynacunan dorimanannd, 1, A + dl T¥nxun
Y3YHIAUIY OPIMFHAA BUPAHK XxaxMaarn GOTOHAAp Corn TO-
NHACHA,

Xaso6: dn(A,T)=3% 22

oo s

312, 100 K TemnepaTypaga MyBO3ZAHATAH HYpAAHULU HuaaH
TYAAMPHITAH GVIANKHAHT XaXKM Oupanruaaru GoToHAIPHHHT
TYN1a COHH AHMKJIAKCHH,

3
XKapo6: n, = 19,2431{%] =5-10°cm™
313. KaTTHK XUCMHKHT KaHMLWIKOK, TeOpanniunapuiu He-
Gait monennnarn bose cratucTukacura 6¥iicunysumn donounap
rasu e, YHHHT JHEPrdAcH Ba HCCHKAMK CHFUMUWHK TOMKHT,
AKuvcm xaokmu ¥, 6Fiinama Ba K¥HaanaHr TVAKHHAQPHAHT TapK-

ANULT TEITHKAAPH MOC X0/12a ¢, Ba ¢, KinuuK Temneparypanap
X0M4 ¥apad YMKHACKHH.

Eumu: 3N = fg(vi)dvf; g(v))dv, =[4’”‘ dv,+2x

9 P, Mamartkynos nit 6. 129
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4 v}
X%LG’V, V' — qactotanapy v, v, + dv,sa v, v, + dv, opanuk-
Aary Gyiinama Ba KYHAQNAHT TYAKUHAAP COHH. Arap, v, = v,

. 12aV
Ba ¢, = ¢, Ae6 apa3 xwicak, y xonna g(v)dv = ——:;-v’dv Ba

KATTHK XHCM 3HEPTHACH : )
I _ b 12aV o 12V (KT [ Cex
E= sg(v)dv—T TR e dv——;—[T] h! .

4 | - ¢ |
. hv J'r‘
V= ““" l'lacrmmnepa‘rypana 115
. 13
_ Aty :m Nk Mo _[ Y 12Nk T3,
500 G T )y 56

h
g= —f;ﬂ — JeGai TeMnepaTypacu.

314. Onauriry Macana HaTHxXackpad doiitananit nact remne-
parypanapaart KATTHK XHCMHHHE pKHH 3HEPTHACH, SHTPONHA-
cn, Socimu Ba FnGGC TEpMORNHAMEUK NOTCHIHAIH AHHWKJAHCHH.

315. T << 9@ "‘—:"l 1A KATTHK XHCMAAp yqu'KBaHT xonatnap
coHH Q2(E) aHHKaaHCHH.

e

Eanut: §S= kInQ(F) nan Q(E) =et. By epaa § — katTuK

In Nk
KHCM 3HTponracKH. OnauHri Macanaga £ = —3—’; 5 7. Karruk
T

KHUCMHUHT 3PKHUH IHepruscH F =n?§£7vfz-dT_= - Nk )

IF 4 72Nk L 1]3
= — {__._ = = id 3 = 5 a
h) [DTL e 7. Oemak, AE)=¢

316. DaexTPOH FA3MHKUHT HCCHKAKK CUFUMW IHTHA KpHC-
TN RAHXAPACHHUHT UCCHKJIMK CHFHMATA Fenr GYRranIary TeM-
neparypa agukaaHcHH. Jlutuii yayu [e6aii TeMneparypacu
8 = 404.K, yHaAAr® 3pKHH TEKTPOHAAD KOHUEHTPAUWACH

n=466-10"%M3

Evunn:

' o Nk.’lz AT . naHx _ IZN’(J!" 3 Inya

G = = T sm'[,,] ;

130
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23 K = Sk = = -1
¢ = ¢ waptaan T T 5. m =91 10 xr;
h=6,6- 10 X/c.

317. 300 X aa xymym kpucrananaa GOHOHHHHT IPKUH Ory-
puil iy yprava yayHaury xucotnanckl. KyMymiHHHT He-
CHKAMK YTKasyBUaHAMK KoddduuueHtH = =418 Brm 'K,

TOBYIMHHMHT TapKann Teanuru .= 3700 %1

Eupur T=23%2_. ¢ =C# _c 2 _conmurupma wc-
T-2=; .~ vp

cuKAuK curamn, C, Eg.;!i?"; M= =
e = 10,5-10° X5 0 = 225K; Nk = Nk = 2 kan/moneK. Ha-
M

THXaga: [ = 1,47 10%em.

318. AroMmnap TeGpaHHIUMHNA aHrapMoHuK Aed xHcobnab,
KATTUK, XUCMHMHI MONAP HCCHKJANK CHFHMHM XMCOONAHCHH.
UM3HKIH AaHrApMOHHK OCUMANATOPHHHT FaMRALTOH HYHKLHA-
CH KyAuaard K)‘?pm-muula‘

H{q, )- +aq - B¢, 6y epma ﬂ<<

Eunur C, = (%?)V ; E=kT? a;“rz . K,armqumcmnn y3a-

po GornarMaran 3N YN3MKIH AHTAPMOHMK OCLWAISTOPAp TYILAa-
MH 2eb Kapaui MyMKKH. By Xxonaa TH3MMHUHT XonaT KRTErpany:

N Hipa) = = adpd
Z:.zm Ba z=Ie e ﬂ:;ﬂ ! I zmrdp-l'etr xT dg,

2
I elﬂ'*fdp QamkT)?,

Ie” *qu Ie“’ [I+ﬁq‘ ]dq (ka] (I iﬂ;{+ )

<£- AMMO LI oomuaﬁq <« — i) < 1. UlyHunr

HHTErpai 'ram.uar H HKKHHYH SKCNOHEHTAHH xaTopr'a EHluAaN.
131
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Hdemak, 6epuaraH KATTHK, XUCMHUHT XORAT BATerpany kyin-
Bary KYpUHKLLEAD E3NANIN:

S| T kT(I+— KT + .. )m Bup Mo
= Y [ J 4-'2' . HP MONb
RaTTHK, XHCM dueprisicy £ = 3RT |+;—5k7+--~); Monsip
wceuknnk curumm: G = 3R(l+ 2B kT +.. )

319. Kpuctannap yuyn Mu-Upioneitsen MyHocabaTu:

Wa =yBC, Vpudnan sxanamrn xypcaruacun. By epna
_ v .
37|57 |, ~ XaKMHHHT YH3HKAN KEHTARAW koadhdpuunen-
™, B :--V—[——’ — TePMHUK CHKHARIU KO3((PHLUHEHTH,

_ _ dny,
v = Ny e
TAINK.

Eunw; p=kT

- ¥; Xamma yactortanap yuyvH yarapmac 6yarad kat-

AnZ(TV) . (2{’_] =3 r '
57— 3T b, = 5~ TAPMOHMK sixpitna-

UHLAY KATTHK, XHCMHMHT XONaTH XaKkM V' Ba ocuuARsITODAAD
Tyaamn (1, =0, 1, 2,..) 6unan armmanafnﬁ AHa U1y SKH-
SR AW KpUCTana aHeprusacu £ = E (V) + Z ( )hv(V)
Gyaamm, E(V) — KpHerananuur xysraamac N = 3APPAIAPHHWHT
yaapo TaABCHP IHEPIHsICH.

Z, = X ae) = Lexp| -t/ )=

&T
exo (- 52) =exp(- B2 v (- 25412) -
exo| %o (- 22 = e = e -4
25T
Z= St_[bz,- = cxp(- Ez(;f)) Jzézfé;%:;

132
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IN-6
nz(ry) __(3) 5L v, | dny
p=kT (ar AL L Ay el b
) e &7 -1

[4
- 3a
By udomazan [:—;l, =%[a—g =‘:—,Cy = Hemax, 3¥a=

320. Arap TaKHMK/IaHIaH 30Ha KEHIJIKTH TEMNEpaTypa Y3ra-
prwm 6wnan £, = E] - {T({ > 0) xoHyH Gyiina Jarapca, xycy-
CHI IpUMYTKA3MYaa PepMu CATXHHHHT BAIWATH AHMKAAHCHH.

E 4 u ur: AiHAMAraH ApHMYTKA3IHYAA YTKA3MLT 30HACHIATH
3MEKTPOHAP COHH BA BANCHT 30HANATH TEUIHKIAD COHH MOC

Xonpa Kyfiupariya 6¥napu:

3 ' 3
> #-E 25
2xm kT R 2em T
n=2[%—_)’e*?’, p=z(_kgL]e C
By epna £, — $1xasuiil 30HACHHMHT SHT NACTKM YCrapacH,

E, — BaieHT 30HACHHUHT FHI I0KOPH YerapacH, £ — XMMHABAI
nmennnan éxut Depmu carxy. ged opuTnau, E=E+E,
Kpazmyehitpannmik mapm ” = paaH:

)2 2erufz)

321. 6 KyWIaHranAMKAW GMp AMHMHCTH TAWKN SNEKTP Mal-
JOHIA é1raH Y3rapMac p, MOMCHTIH N Ta AMNON MOJIeKyRaiap-
JaH TAWKWA TOMIAH MACAN FASHUHT BACKTP x.y:ﬁnaﬂnmu o
XHCOO/TaHCHH.,

Eunm: dd=-SdT+ 3 + Vdp, @ = -kTInZ(T, p, £).
ButTa Monekynasuur F'aMunsToH GYHKIMACH

H, =2 () = L~ p6cose.

_[o® aan :
(%), T zea

£

ﬂma
Ie"df cp(n[e Y in0de = q:.('n“'i‘"[ﬂJ£ eg].

m,

¥
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P Np,,L[%‘g], Byepaa L(x) = cthx -1 — Tamxesen Gyn-
LHACH AeD I0pHTUIAH.
322. Onnuurn MacananaH poiinanannb yrapmac p, MOMeT-

ru NT1a aunoss MOJCKYAANaH TAWIKHA TONTAaH HAEAN Ta3 YUyH
JHONCKTPHK CHHIAHPYBYAHIHK aHHKJIAHCHH.

Eynin:z = | + 4az, ¢ — AMIMEKIPHK CHHTAMPYBYAHIHK, & —
KYTOAaHYBYAMANK, dyHKH 9P = ‘4_;‘-3 ==b, P= Np@(%].
JNamxeseH hbyHKIHACH xa’na muncpa‘rypana BA KYuCH3 Mal{IoHIa

11 1
L(x)=cth - —=—+ ? == ? KaTopra €innany. By Xonna
HUpIUHK xax(ma ra3 IMIoj MOMEHTH R = s ‘_r" pos =
pﬁ v kT

Hemax, 8«-1-!-7 v s

323. MoneknanapHusr KyTonaHyBYUAHANTH 2 HY TAIKW Maii-
AOH KaTTanvrura 6oeraHMaraf aed xucoinad, oniaMHIM Macana
YUYH AH3NEKTPHK CHHTEHPYBYAHIHK AHHKTAHCHH.

i np;y
Xapob: ¢ —l+4ar[nae+j kr]

324. & xyuraHraHIVKAK GMp XUHCAW TAWKM MAarHHT Maii-
AOHNA €TTaH YarapMac M MarHMT MOMEHTAH N Ta MONeKyhanaH
TALWKKHI TOTIFAH Maean Fa3HHHT MAarHHTAaHMam M xpcobaaHcHH.

Eyuur
o)
dWB _ 4N ¢ T sinddode '

2 ~u(8)
kT
I e sin @dady

By epra u(@) = (M@} = -mxcosh; 0sp <27, 0@ =<ax

dN(9) _ exp(fmmcosdkindd |
1 =
B=rF Ae6 OGenrunacak, N Z(B) ’

Z(p) = _[axp(ﬁmaacose) sin@d6. MarHut Majiion H¥HanMM
OyiiHua f&amm MOMEHTH NPOEKHHACHHUHAT Ypraya KuitMary:

N (@) _ I exp{Bumcosd)cosbsingds _
N I exp{ Bwacosd)sindde

M, = mcos@ = Imose
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] sh(finz) _ I N 7 ey TS O
—In 5 -,n[cth(ﬁme) m] M =mcosON =

= NML(%} Bynna L(x) = cthx - -}; — JlatDkesen dyHKUMACH.

325, Nta Monexy/nagaH Tauiku/1 TONraH CHHpPaKNaHTHPUI-
raH ra3 3appajnapm Kyfumaru KoHyH 6yiiuya Tascupaamanu:

O,r>p;
Ury=31-Uy,p>r>d
oo, r < df,

AHa wyuzaf ra3HHHT HUCCHKNHK CHFMMM AHMKJIAHCHH.
r — ¥3apo TakCHp cepa paanycH.
Euyur

_{aEY . _ 2 ¢InZ
c,,_(a_T)V, E=k1? 207,
Bepuaran Xom y4yH peal rasHMHC Xonat HYyHKUMACH
2 Tf i
Z= Z..n(l +——h;yﬁ ; B =4nf[e i ]-r’dr = -8+ 202
. 0
B, =2 % = 5 — MOJNIEKYAa panuycq. Arap, n = 7 — -

3
MK Ba b = 43 N — xycychit Xaxm 3KaHTHIHHH XHcobra oncak,

Oy xonaa:
b+
olnz d¢in l+—-«-—~-Nl",’6 U
E=kT?200m 4 kT? =E, -—-2%0
oT or " l+nb[%',—-l

2
[ nbUy {
G =Cpa k( H] —
kT
JleMaK, CHHpaxIaHTHPHITaH pean rasnapia TeMmepaTypa
OPTHUIH Ounan HCCHKJIHK CHFUMH KaMadap 3KaH.

326. Vaapo tancup noteHuman 3Hepriacu U(r) = %x
x(a > 0,n > 3) GyAraH raanap yuyH HKKHHYK BUpHan Koadidu-
UMEHT XMCOOAAHCHH.

135

www.ziyouz.com kutubxonasi




o -u
Euvw: BT)= —%ﬂ = 2::I 1-e* |r’dr. Bynaxnab
1]
HHTErpasiall HaTHXAcWAa KyWnmarn uoaaHM onaMmus:

B(T) = E;X(kﬁr_)% r[ﬁil)

327. BaH-aep-Baansc raauHHHr M'66c TepMOAMHAMHK 110~
TEHUMATH Y4YH HPOAA TONMACHH.
Xasot:
2 N
D=0, + 5~ (RbT — ), 6y epna = 3-= M, — ras-
HHHI MOJAP COHH, @ Ba b — napaMerpaap.

328. Ban-nep-Baanbe rasu yuyd sHTponus H¢oaacH oiiHH-
CHUH. :

k|
oL V (2amkT Y2 | 5] _ nRb
)l(aBoﬁ‘S—kNon[lnm(-—k,—] 5] Ly

329. 3appanap opachzary S‘pépo TALCHP FIOTEHLMAN IHEPIUAcH
o - O=r=rv,
—Ua[%} > r,<r<wpma

K¥puHuwwga 6¥araH xon yuyH Ban-aep-Baanec TeHrmaMacuaa-
rif §3rapmac napametp a xucoGnaHcns. by epna r, — 3appa pa-
OHYCH.

Xarob6: a= (n—_lj)—i; NIU,D,, 8= %mﬁ.

330. 3appanapu
e, 0=r=d na

Um:l_i r=d na

KOHYH G¥iHya y3apo TabcupialiyByH CHAPaKIaHTHPIUITAH ras
YUYH X0JIaT TeHTJ1aMacHra Ty3arMa XucodnaHcuH. by epaa d —
3appa quamMerpd, a> 0, n> 3.
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XKasob: pyy. —_“P( 1" (I n-3 A;")

331, Ban-nep-Baanbe ra3 XOMaTHHUHT KANOPUK TEHTAAMACH
ONMHCHH BA I3PKHH IHEPTUSICH XUCOOARHCHH.

Xaso6: £=£E,, —@; F=F_+ ﬁ(RbT-*a).
V (1M} V
332. TeGpanmnn anrapmonnk 1eb xpucobnab, MKk aTom-
AH MONEKYNAHMHT KYWIMMUYD UCCHKANK CUFUMH TOTIWJICHH.
MonekynaumHr noteRUnan 3Heprusicn U = %qz + Bq* +vq,
Oy epaaa, §, y — ¥3rapMac KaTTaaukrap.

Kaso6: CF =2k2T(7” 532-}']

333. Xap kaiicucH N ta -¢ na +e 3apuany 3apsanadrad
FAPPAIAPAGH TALTKHA TONTAH Ba ¥ X{KMHH 3ranaaras cuiipak-
AAMTHPAATOH NAASMAHIHT HYKH JHEPIHACH XHCOGJ'I&IHC!IH

Ewnw: £ =F _+E;E =C,T+E,; Ft--Zerp, By

ur

epaa ¢, ~ { 3pAl TYPraH HYKTaaa KOAraH xamma 3ap>mnap TO-
MOHHOOH XOCHA KHITHHTAaH MaHACH MOTEHUHANH. aasma MKKU
COPTAATH KAPAMA-KAPLLIM 3APAANAPAAN TALLIKHIT TONCIHAMIH YUHYH

E = % Neg, (0) - % Neo_(0).

3apsia snunurn p(r) = e{n, — n), n, = e vt = p e,
XAMMa 3an5L1ap X0CHA KuaraH maiaoH TlyaccoH TeHrnasacy
Ap(r} = —4ap(r) nan TonuAaIN:

Ap(r) = dnenfevit! — goritl),

CHilpaknaHTHPHATIH NIA3MA YUYH IKCHOHEHTAHU KATOpra
EHMO TeHTIAMaHUHT eYWMHHU TOMAMUS:

__C| -wr Cz wr
(p(r)_ur—e + et

_ Bxez
byepna &= T

Ba C, = 0 axannnrmuu Tonamus. Mapkasuii 3apan MalaoHuHKU

. Herapasuii waptnaphu kyanabd €, = e
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urkapn® Tawnad, KoAran 3apaAIap MaiaoHM yuyH; ¢ (0) =
= —ewre; p (0) = exe v TOnamus. Illyxaa,

Ne(ex)——Neem—#Ne’x+ Né 8“”,

VikT
. _ ’Sm'\"
Em: - Enu Ne kT

334. CuMipaknaHTUPHATAH NAA3MAHHHT 3PKHH SHEPIHACH,
IHTPONUACH, BOCHMY BA HCCHIIHK CHFMMH AHHKAAHCHH.

E u n wi: OngnHry Macana HaTHXAcHra Kypa CHilpakJIaHTH -
pPMITaH AAA3MA HYKH 3HeprudacuaaH doiinananamni, pKuH
T
E "
aueprun F=-T - dT, qyHKHM ¥Ta CUIpaKNaKTHPWITAH TAA3MA

N n
YUYH (;,— - 0) HHTErpaaiall AoMIHMHCH OHTaH SOFnaHraH Xan
Honra uHTuAazH. Harnxana:

_ SrrN =—[%F) - SaN |
F;L‘I - tm N€3 ’ !IJl - (aT]V S N _Tj':

o _(IF) L MKT 1 pos [BAN
P = [BV]T vV 3 Ne kTVJ’

=(C), + = Ne 37—,;——5
335, p, noTeHMaNraya 3apAANAHAH KAHAARAUP XKHCM INTeK-
TPOHAAPIAH (3apaaM -¢) Ba HOHNapAaH (3apAln +e) TalliKHA
TOMTaH M1a3Mara XonalWTUPHATaH, SACKTPOHIap TeMnepaTy-
pacu T, Ba HoHNap Temnepatypack T, xap xua ae6 xucoBnab,
He6ait a3xkpaHnawl panuycy aHukRaHcKH. ITiasMa keazuneldTpan
1e6 xucobnaHcHH, HOHAAP KOHUEHTPALMACH A,

Xapob: &= -—-—kZTJL—;
4xne*(T,+T)

336. bup XMHCAH TEPMOIMHAMHK THIHMAZ XAKMHHHT Yprava
KBAIPaTHK (IYKTYANHACH aHHKAAHCHH,

- 2]
Eunw: (AV) =I(V -V )2dW = _a‘:_?‘.‘[(y -¥yy x

kT
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_{fp_ jor- vt
2
xe MY BT g 6y s KT
I o l
aV],_
337. TepMocTaT HUMAA XOHNAWTHPHANAH TH3HMAA TEMIICPA-
TYPAHHHT ¥PTayua KBaAPaTHK PAYKTYALHACH AHHKJIAHCHH.

Eunus: R
Cy{T-To?

Clr" 1}
(AT = [(T T dW = ’2 kT:j(T T)le *% 4T

KT}
(AT) = <.~ T, — TepMOCTaT TeMRepaTypacH.

338. Yaapo Gornanmaran Tea V yarapyBuannapaa sHepru-

AHHUHT ¥PTaya KBaapaTHK QAYKTYAUHICH TOMHACHH,
Euuu

AE:[g_f;] AT+[§f,] AV.

(AEY = CL(AT) + [[ ]’] (AV)2+2C[35] ATAV;

oF af .
ATAV 0; [ l_ T[(.T}FL — P Ba OAIAMHFH macananap Ha-
TUXAcHAaH oitaanaHnd Kyitnnarm udonavm onaMus:
[ 2
Tt L[ T( %) - 14
(AEY = C kT +[T[3TL p] kT[ v ]r .
339. V3apo Gornaumaran T Ba V yarapyeuannapna A7 Ap

TONWICHH.
(o
Cy aT ly’

Kaso6: ATAp =
340. T sa Vysrapysuannapna AVAp, ASAV, ASAT TO-
[TACHH.

XKapo6: AVAp = kT, ASAV=J’(T[%] . ASAT =kT.

i

341. Y3apo Gornanmaran p 8a S ¥arapysuanaapaa AAE To-
MHACHH.
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C Al - 2T 2{ 0p.
Xas06: AL = kT’C, - kTV [aV] .

5

342, AS? =kC,; aSap=0; Ap® = k'r(ap) SKAHJHTH
KYPCATHACHH. s

343. I'n66¢ TakcuMOTH YpuHNH GYNraH TepMoCTaTaa €TraH
TH3HM YUYH 3HEPTHA QAYKTYAUHMACH TONMHACHH,

Eunu: AE? = £2 —(E)2,

ﬁ
Ee g Q(E,)

&

T LEle’ UE) s 2e(az) 6%z

£ =—F =00 = ) T Z ) |
Te® QE) Y

~F? gy L —
AEL = @2 [ﬁl, Ekn AE? = kTC,.

344. Mact TeMAepaTYpala METALTAPAATH INEKTPOH ra3y SHep-
FHACHMHWHI HUCOGUA hIyKTyalHACH TONWICKH.

Eunur 3, = "&_Ez. E;%N m“[l-l- Iz[”)],
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345. TlacT TeMnepaTypanapaa KATTHK, XHCM 3HEPIHACHHAHT
HHCOuUi (haykTyaumsacH TONMHACHH.

3
Xapro6: 8 = 58
\Jzn‘w:r’

346. ®oToH rasna SHePTUA PAYKTYALMACH TOTTUACHH.

Euuun: M‘J2 =’ [ar] "sz(%] . MyBo3aHaTIH Hyp-
v Vi w3Aw

Narvw yuyH [rank ¢popmynacu ypusnu: E, = o o 7
p _

e E—— J— 2.3 J—
(AE,)) = hwE, +V—:,‘;—w(Em)z.

347. Ukxu catxay TuanmMaa sHeprua GAyKTyaumnacH XHcos-
JIAHCHH.

TR T 4T FogpgrdInZ _ kT 3z |
Eunue AE® = E° —(EY. £ =kT" =5 'T[ﬁ?]y’

8-
Z=Y e =g +eig, = [gz +ge ° )e“”’“-
i

2 2 2 asﬂkf
= kT ZT(BZ] ez C(AE) = Sidabe’e
T {z Ty T Z\37 ), (“'\'_E) &8 Y

348. I'GOCHUHT KaTTa KaHOHHK TaKCHMOTHAaH drofinana-
Hub, (AN)Y = kT {%i) TEHIUK UCOOTAAHCUH.
By

=]

kT . . ey Ny +G
Eqnm:Wf.,,=—-e-—;§fﬁL EKM W =e & KYpUHH-
;g’e T Q(Ef’ﬂ) Hu=eqNp+G
wmaa ésunanu. By epaa G HopManaw wapTi 2 Z e M =]
N

HA~Ey Ny + G

JAH TOMWIATH. 3apPaaPHHUHT YPTada coHn N = E Z e A
By udonanau
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HopMaial wapTiaas %.G_ = —N TeHrnukHu tonamus. Haru-
M

AKaoa:

mN)2=;cT[@’_] .
O Jry

349. H raMMABTOHHAHTA 312 UXTHEPHI TH3UM MOAAP HCCHK~
JIMK CHFUMK C = (H=H) /(kTY 2KaHIUrHHH HCBOTNAHT.

-H
Eunu: £ =IE(P;,9},J.;)JW = IE(‘”“‘?%')”N‘?“"”" :
fer dadp;

(E-EWH - H)=EH - EH, arap E= H pecak, y xonaa

(E-EXH - H)=(H - HY - E* - £ = kT*C,. By uponanan
MACANA WAapTY OAHHALHA,

350. a) beavuman, 6) Mepmu-Aupak, B) boze-JitHuiTeitH
TAKCHMOTIAPH YPUHAK 6YNraH HAeAN raziapaari 3appanap coHu
YU¥H HHCOHI (PAYKTYALHS TOMHACHH.

N N
Eunue §, = (ﬁ;)z : (ANY =kT[$]

tiry
. _ | — |
a) j ot (ANY =N; Sy = 6) 1 = i
_ . z;* +1
(amy = n(i - n); 5m=1’l-_-’i§ B) =
&l ¢ T _t

351. Hdebait Mopeaugard KpUCTann y4yH HaHXapa aTOMH-
HWHI KBaAPaTHK YPTaua CHIKHLUK aHHKAaHCUH, Kpuerana ane-
MeHTap f4eHKa V3 HuMra OUTTa aTOMHH ONIU.

E 41 wi: Kpuctaninm w, yactotanyu 3IN—6 Ta nopman 1ebpa-
HHWAAPHHHT TYTIIaMy 1e6 Kapai MyMKHH, Xap 61p 1eGpaHnul
GuAaH GOFNAMraH ypTaya sHeprus £; = hw, (n; + 5 ). J ocunn-
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— |
naTopra TYFPH KEAraH 3HEPTHsA MNw}r} =hmj(nj+5),

M — aToM MaccacH. 1, — aTOM CUXMLINTA § — HOpMan Tebpa-

HHLI K¥LIraH XHCCacH.

b -

7 _ 2 h 2{_ h J‘l
"er = WN o SN w Tt plwdo.
i i 4 ek T _|

fax
N 2
By epna 8(@) = %J-w—, YYHKH T gw)daw =3N. T, = ’L"f&
max )
Hebait TemriepatypacHyn knpuTamus 8a 7<< T, X0/ yuyH uH-
TErpanHM XUcoOaalll HATHAKACHIA

5 9w 21T
r '4Mkrp(l+ 7]

Hpozaty oNaMus,

352, Hamu AesOpHMHET KHYUK TUPKHEEH ODKANN BAKYYM-
-Fa Y40 yMKAETTaH KNACCHK MAEAN ra3 3appaiap COHM OKHMH-
HHUHI HUCOMIL PAYKTYALMACH aHHKAAHCHH,

Jas, )

Eunu: 6, =-—=—. BuTTa 3appaHnHI XOCHA KHITaH
okump (/,); = %(ﬂx).-; TV1a OKHMMU:
T:i(;_) =£Ta [h_m_]ie-_ﬁi 49 = nl AT 3
X & x /i Vo N oxkT x = E‘;ﬂ—] .

3appanap COHY OKHMHUHMHI (DIYKTYaLHACH:
@, = 3% o7 [Fn@0,- @) @), | = X 80:).
i J i

7, > 0 coxapa Makcsen TakcMMOTH EpaaMmia ypraganail Ha-
1,2 kT

TUXACHAA KYAMDATHHH OAAMM3: (&7, ) =" h—m(ﬁ-l)-
5 =l _ 1@
TN INT
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KHHETHKANAH MACAJIAJIAP

353. 5 xoadbpHUMEHTNH EMUILKOK MYXHTAZ XaPAKATAAHYB-
uu m MaccanH Bpoyn 3appackHMHT ¥pTaua KBAZPATHK CHILKIT-
LM aHHKAAHCUH. 3appa PaiHyCH 7,

Eumnu: A=1’ Ax):. CDOKKep-l'lJlaHK TEHTAAMACH:!

‘;{ g"r =0; J, =o,(y.0) f(y,1) - 2 . 2 b, (N f(y.1)), By epna
y — (8,7). Arap Taikyu maiizoH 6yamaca, y xonma afy, 1) =

a I . . N l
by, .= B, 5 =5b Vi = kxonmna by =2 [(r ) W x

x(|y - x],t)dx = b, Ax? =7h. Arap TALIKH MANAOH TABCHP 3Ta-

érraH G¥aca Ba MyBo3aHaT xonataa bpoyH zappanapu Bonbu-
={(x.y.2) ~- .
MaH KOHYHHT) O¥itcynca, y xonga f = fie &  Ba J = fix

hF md bF -
- —— |exT = = = _
x(a 2kTJe =0 d=57=¢4F — Crokc dpopmynach.

L.
9 = G > cbepuk 3appa yuyH g = g3 b= 2kTy, (Ax)’ =

kT kT
=2kTqr = Hr. A= J(Ax)? = /3”; — CMoAyXoBCKNR B2

DitHurreiin onran udoaa.

354. Orupauk MaigoHnaa étran Bpoyn 3appacu Y4yH XBaj-~
PaTHK YpTaya CHLKMUL 3HHKAAHCHH.
Euynw: Papaz KMTANIHK, OFMPAHK KYYH Z VKU 6}7ﬁnqa
TabCHP 3-raé'rran ﬁyncnu. U= mgz. BpoyH 3appacHHUHT TEHTK
= g¢F = -q- 5~ =~ qmg. NKkunun tomornaan Poxkkep Inank
TEHTAAMACHKTA Kypa a= —m, (Z—Zo) a T=—gmgr,
(t-7,) =br=2Dr— Arapaa OFMPAMK Kydn Mainonn 6amaca,
OrMpJIHK KYYW MaiaoHu TabcHp 3taértran 6ynca, xonana
(2~ %) =2D1 -29(z - %)F =2Dr +(gmg)’ -7*. Byepna D —
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!
audpyzua kosdpuuneHTH, ¢ = Gany,  OKAHAWTUHK xucodra
2

. _mg Yo
oncak: (z—z,) =201 + J T,
bmpny
355. Maccacu m Ba paanycu ¢, 6¥aran bpoyH sappacunumr
T BaKT A3BOMHAA KBAAPATHK YPTaua CHIKMILL (Ax): Pa TEHT
6ynca, Aroranpo coHn N, aHHUKAAHCHH.

Kasob: N, = R
3min(ax)’

356. Craumonap pexumaa 3appanap Oup ¥AU0BIH NOTCHLI-
an T¥enx U(x) opkan anddysnananann. Arap x, Ba x, KeCHx-
Aapaa 3appanap COHHHHHT 3UUAUTH MakayM 6¥nca, sappanap
OKHMHHMHT 3HWIUIH TONHACHH,

Eunue &4 ¥ = 0 — doxkep-Tnank Tenrnamach. 3ap-

panap andpysHscH Xxonuga g—f + %

= 4
s =—(D@+&-a-g)= —D(a—"+i‘£)= ~De?T 2 [ne“’ ]

=0 KypHHMWHHK oAzt

ax kKT ox ax kT ax

CypaTHHW Ba MAXPAXKHHH X, Ba x, uerapana HHTerpaanad Kyiis-
AATMHH TOMaMM3:

n(x;)exp[ Yixy) ]~ x| )cxp[ Ytz |
J‘, =D ' kT kT

i D(U(x)

357, bepunran yprada 3Heprug sa 3appanap compaa oup
KUHCH Ta3 YUYH H-QYHKUMACHHIET MHHHMYMAHK WApTH
Makcaenn TaKCHMOTHEA ORHO KeIHIIKN KYPCATHACHH.

Euwnun

S=—kH; H = [| £ 3,0mfFdnardd . (1)

MyBo3aHaT XonaTHAA TH3HMHMHE SHTPOTHACH MAKCHMYM
O¥namn, H-pynxumustHiuur Supuhun sapuanuscn dH =0 Ba
MKKYHUM BapHauuacH 02H >> § 6ynuium kepak. Kyiumya wapr-
nap:

1 — P, Mamarkyaoe sa 6. 145
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I j ["’Tﬂz + U(F)] S(Fd.0)drdd=E, (2).

[{r@d.0dmb= N, 3)
S (S+aE+AN)=0 (4

— BHTPONUAHKHT MAKCUMYMITHK waptH. Kyinnary épaamum
hYHKUNOHATHH Ty3aMK3:

- { 8 [”‘T"’ . U(F)] YIfGEB+ A} JER0ddd. (5)
BUPHHYM BAPHALMACHHM HOJTA TEHIALUTHPAMMHS:
“a_;" = ﬁ[’”T"z + U(F)] +(A+ )+ Inf(F, 8,0 =0.  (6)

MKKMHYY BapHALMACH HOMOAH KaTTa GYIMLIM Kepak:
sH |
e e 0. By sca MMHMMYMAHK 1apTH. (6) ndonanaH

—ﬁ[—”lz“iwm]
f=Ae .M

A= e~ Hopmanaw WapTHAAH Tonwtaan, S = II?" (7) udo-
12 Makesean-BonbiMaH TakCHMOTHHH ddoaanaiim.

358. Tawku mafinon U(F) HUHr MasxyLaurnga bosboman
KHHETHK TEHIIAMAaCHHUHT CTALIMOHAp eMMMKH Maxkceesin-Bonbu-
MaH TAKCHMOTH (PYHKLMACH IKAHIUTH KYPCATUNCHH.

E 4w Tawxyu Mafizon U ()} HUHT KaTHawwnwuaa bonsu-
MaH KHHETHK TeHIaMacH KyHHIard KYPHHHKLIHY ONAlH;

L3 53; 1 3P of _

T m oF v e (

Makceeni-boabuman TAKCUMOT (DYHKIIMACH

1) = 4&*”"’] @
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BoabumaH KMHeTHK TeHrnaMacH {1) HUHI Yan TOMOHHHM
HOJIra aitnanTnpaan. TYKHALIKIE WHTErpany I = ﬁynaﬂu
YYHKH

FEIFEF) = fEH)FED)

OaKapuUNaIM.

359. Ttemneparypaza m Maccanu sappanap R paanycim wmap
HYWAA g, ROVUMMIL 3MUIMK OMNaH TakcHMAaHraH, f=( BakT
MOMEHTUIA Wap KOOHFM WYKONAAW Ba 3appanapHMHI 3PKHH
yuynwu Gownanaau. { = ( BaKT MOMEHTHAS LA MAPKA3HIAH ¥
Macodana zappanap COHMHMHI 3WUAHTH O{F,f) TONMHUACHH.
TV¥kHawmiu xucobra onNHHMACHH.

Euuw: TYkHamMu B2 TalIKH MainoH O6¥namaraH xon
yuyH BoabLIMAH KKHETHK TEHrAAMACH KYR#UIAarH KYPHHUILLI -
HH oaaau:

IF. &0 A0 _
Y +9 oF =0.

Macananunr waprura xypa =0 BaKT MOMEHTHA2

F@, Do 1y= py(R) £,(); Oy epaa po(R)ndomat =0 Baxr Mo-
MEHTHIA 3appajlap COHMHHMHT 3HYANTH, f(§) — Makceesn Tak-

.CHMOTH. { BAKT MOMEHTHAA 3appa XONaTu F = !‘n +1'_}t GYH,H,E!H
Fo=F -dtBa f(F,8,0) = p(F - 81 - £, ().
pF,0 = [ £7,9,00d8= py 7 - Bt)f, () d =
=%Ipu<:%s)-ﬁ;[@]da; |

5[5 (gt ool o -2

{7ry} = rrcosd, Oy ndosanapuu ypHura KyHnod Gypuak 6yiinua
HHTErpajiIall HaTHKACKARA KyHHOArn HPOLaHH OnaMH3:

-

Ll = (-t % i)}
] Ieurf2 _J’eznkn? Poln) ndr,
r .
0

o7, 1) = {

22k T

0 < R
Par%o LLEYHUHT yuyH

Macana waptira kypa py(r) = { Or >R
LR 1 *
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1 |
ol =2 [ 2L - 61

A i-r
Oy epaa J(r) = Jeh”’z ' rdr,. UHTerpannu xucobnam Ha-

(13 .
THXACHAZ Wap MapKazuaaH » Maco¢a,ua { BAKT MOMEHTHAA 3ap-
panap COHH 3MYAWTHHH TOTTAMM 3!

(pra)?
P(-".f)=%‘-{07|;[e{ ) —e““’““’z]+¢(p+a)—€b(p~a) ,

Oy epaa
L

i 2
a=|—_'R, p=
[Zn:k?'f" ] p= [2::!:7‘: ]

Jannac pyHKUHACH.

t--l-

P(x) = 72_ I
i

360. MeTannzard aiEMMATaH 3NEKTPOH Ta3H YYYH DNEKTP
¥TKazyBYaHIHK KOo3pPULMEHTIApH aHHKAAHCHH, arap Ox YKy
BYiiMya CTAUMOHAP TEMNEPATYPA rPATNEHTH MABXY/ BA £ Maji-
AOH KyiAuarad 6¥aca, t = A F(A>0; 1> =-T7),

E 4 v w: bepunran macana yuyH Ox YK OVituda TOK 3u4IH-
ri J HH Ba HCCHKJIMK OKUMH Qx HH aHHUKTalAMH3;

J, =led ¥, O =j”"—f’2_ﬂ /43,

TaKCHMOT#yHKL[Hﬂ KHHCTHK TCHIIAMacHOAaH:
3 g

o g W), . o
f=45 1:( 30 +ﬂxax),6yepnaf0=n(m] o 2T

" ar M "
MaitaoH & Ba e TaKCHMOT DYHKUHAHK KaM ¥3rapTHpanu,

6y xomna f = f, + ZEd, £, - [ “%kT]fﬁ %—: By udona-

HH ¥pHHTa KFiind, nHTerpaiaall HaTHXacHaa Kyiunaars Hoo-
NANapHH ONaMu3:

J, = 2ot r[“;][&_] kT[eb‘ (5+ )kﬂ],

Imn ax
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i

0, =24 r["2 )(2”] kT[eé‘ ( +2)k %;]

Jo= L6 vkl 3; 0, = L6+ kb ?.,""

EKH

!

ar _ 4 enA 453 2k T -
= 0 waprnaan: ¢ = 3m1’[—2m][ — ) J =0 wap

;-
. nA 7Y 2kT Y2
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