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Solutions

1% Problem

Since a > g, the block will always slide relative to carts. Therefore, the force of sliding
friction F = umg will act on it all the time, constant in magnitude, but directed either to the
right or to the left. Let's find the time of movement to the right t; and to the left t,. Since the
movement of the platform is uniformly accelerated and the distance traveled to the right and
left are equal:

at;’/2=at,’/4, which implies t,=t; 12, where t;+t,=T(total time of motion) (1)

ti+ t,V2=T, t,=T/(1+V2) and t,=T\2/(1+V2) (2)
Momentum change: Amv/At =mal =(u mg t1- n mgt2)/ At (3)

ma;= pu mg(t- t)/T= p mg((T/(1+V2)- TN2/(1+2)) /T (4)
ma;= p mg(1- V2)/(1+V2) (5)

a:= p g(1- V2)/(1+V2) =0.4*10m/s2(-0.4)/1.4=-1.14 m/s°

if we take the direction of movement of the bar to the right as a positive direction, then it will
move to the left with an average acceleration equal in absolute value to 1.14 m/s® relative to
the cart.

Relative to the table to the right 38.86 m/s and to the left 21.14 m/s*>  (6)

2" Problem
Root mean square speed :Viys== \ 3kT Imy (1)
Y component of Vyps:
Vrms,y = kT/ moand Vrmsy, y =~ kT, Img (2)
where k — Boltzmann constant, T— Surface temperature, mg — mass of molecules.
Momentum change: AP=mo( kT/ mo-\ kT, Imy) (3)

The magnitude of the lifting force: F=N AP/At, where N — the number of air molecules
collides with an area S in a time interval At.

During the time At, the surface S will be reached and collided with it only those molecules
that are at a distance from Al = Vrms,, - At.

N will be equal to : N =n - S - Al, where n — concentration of air molecules

n=P/ kTy (P — pressure ).

So the lifting force will be:

F=NKT/ At=nSAl/ At*mo(N kT/ mo-N kTo Img) =nSN kTo Imo* mo(N kT/ mo-N kT,

Img)=nS(KNTTo-KTo)=SP/KTo(KNTTo-KTo)=SP(NT/To-1) (4)
In order to lift the disk: F=mg= SP(NT/T0-1) (5)
Given that this is a disk Prd*(\NT/T,-1) /4=mg (6)

At the end :T=To(4mg/Pnd? +1)=300(4*10%10/100%3,14*4 +1)>=514 K )



3" Problem

When the ball oscillates, a restoring force acts:
kQq/(L+x)? — kQq/(L-x)*=-4LkQqx/(L+x)*(L-x)*=-4LkQax(L*-x*)=-4LkQqx/L*(1-x*/L?),

where X is the displacement from the equilibrium position (1)

Since x is many times smaller than L, so (L-x*/L?) nearly =1 (2)
Then F=-4LkQqx/L"= -4kQqx/L® (3)
The restoring force is proportional to the displacement X, according to Newton's second law
ma= -4kQqx/L> (4)

From the equation of harmonic oscillations a+w?x=0 and coordinate changes according to
the equation x=x,c0s wt (5)
Period will be equal to T=2n/® and for the ball a+4kQgx/mL>=0 (6)
Angular velocity o= V 4kQq/mL® (7)

T=2n/\ 4kQq/mL® = v mL*kQq =3,14Y0,1*1/9*10° "6 *10”° *20*10°= (8)

=9,56 s.

4™ Problem

1% case (the mirror in front of the lens, light does not pass through the lens)

{_[-t:—.{.}.-'? ' (1)

Such an image is obtained when light from an object hits a mirror without passing through
the lens. It is easy to understand that the mirror should be on the same side of the lens as the
object, and be located at a distance a=F:

S=a+(L-a)/2=(L+F)/2 =(40 cm+20cm)/2=30cM 2)
2" case (mirror behind the lens)

Light passes through the lens and formes an image at a distanceb from lens  (3)

[]
La) L

1/a +1/b=1/F, b=Fal(a-F) (4)



Since we need the image to reach at a distance L=2a, then

S=b+(L-b)/2=(L+b)/2={2a+Fa/(a-F)}/2=a+Fa/2(a-F)=30+20*30/2(30-20)=60cm
(5)

3" case (mirror in front of the lens, light passes through the lens)

L

The image must be at a distance x from the lens (6)

1/x +1/L=1/F, x=FL/(L-F) )
S=a+(x-a)/2=(x+a)/2 (8)
S=FL/2(L-F) +a/2=Fal(2a-F) +a/2=20*30/(60-30) +30/2=35 cm (9)

Methodical Part
1° Problem

Acceleration a=vy/t;=0,125 m/s’

Because a=g(M-m)/(M+m), then M/m=(g/a +1)/ (g/a -1)=1,03 m/s* (1)
Coordinates: x;=Vyt1/2 or Vo2/2a , x,=Voty-at/2

We get x,=0,25m and x,=-0,31m (2)
Distance:S=2x;+[x,|=0,81m (3)

2" Problem
Immediately after the circuit, no current flows through the coil 1,=0 (1)

Current through the resistor: lor=%7/(R+r)=10,5B/4 2=2.625 A (2)
Potential difference over coil: U= |.(g*R=2,625A*3 Q =7,875 V (3)
Current through resistor before switch of : Iz=U/R=2 £/9r=21B/9 Q2 =2,3 A
Current through battery : I,=( 2~ U)/r=2E/9r=21B/9 Q2 =3,5V (4)
Current through the coil:

3,5A-2,3 A=1,2 Aand Q=LI2/2=0,5 H*1,44A2/2=O,36 J (5)



3" Problem

The work of a gas in a cyclic process is equal to the algebraic sum of the amounts of heat
that the gas exchanges with the heater and cooler: W = Qi +Qy3 +Qs1 .
(1)
The amount of heat received by the gas Q = Qi +Qus3
(2)
Therefore, the efficiency of the engine n = W /(W- Qs;) , and then Q3 ; < W
3
(B)y the first law of thermodynamics:

Q3_1= 3vR (Tl —T3)/2 + W3_1 ,
Where W5_; = (py + p3)( V1 —V3) /2— work done by the gas thorough 1 - 3. 4
Since the extension of the line 1 - 3 passes through the origin, Equality: V1/ p1=V3/ ps ,
taking into account which the expression for W3_, is transformed to the form:
W3y = (p1V1 — p3Vs3)/2. (5)
Using the state equation p,V;=VRT;, p3V3=VRT3, We can find, that

W;_=VR(T,-T3)/2

Then : Qs ;=2 VR (T, —T3). (6)

Answer : =W /((W + 2 VR (T; =T; ))= 1600/(1600+16620)=49% (7)
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Ecen Nel (6 6aJun)
lemrimi:

a > g OonraHJbIKTaH, Ouleymie opkamaH ap0a OeTiMEH ChIpFaHalIbl.
ConpplKTaH OFaH IIaMachl TYPaKThl, OipaK OHFa HEMece CoJifa OarbITTaJIFaH,
celpraHay yikenic kymi F = umg 6apisik yakeiTTa acep ereai. OHra t; JKoHe coiira
t; KO3FaJIbIC YaKbITHIH Ta0albIK. ApOaHbIH KO3FAIBICHI O1PKAJIBINTHI YAEMENl KOHE
OHFa JKOHE COJIFa XKYPETiH JKOIaap TeH OOJFaH/IbIKTaH:

at,*/2=at,’/4, ocbinan t,=t,V/2, MyHnars ty+t,=T(KO3FaIBIC yaKbITHL) (1)
ti+ t,V2=T, t,;=T/(1+V/2) sxone t,=TV2/(1+V/2) (2)
Nmmynse e3repici: Amv/At =ma; =(p mg t;- p mgty)/ At (3)
ma,= p mg(ts- t)/T= p mg((T/(1+v2)- TN2/(1+V/2)) /T (4)
ma;= p mg(1- V2)/(1+v2) ()

a= 1 g(1- V2)/[(1+V2) =0,4*10m/c*(2,4)/1,4= -0,69 m/c?

erep OUTEyIIEHIH OHFa Kapail KO3FajIbiC OAFBITHIH OH OaFbIT PETIHJE aJICaK, OH/A OJ
apbara KaTsicTbl Moyl 0,69 M/c’-re TeH opTala YACYMEeH COJFa KO3FalIapbl.

Y cTenre KarbicThl OHFa 6arbiTTa -39,31 M/c” skoHe con 6arbiTra 20,69 M/c? (6)

Ecen Ne2 (7 6asn)
I emimi:

Oprtaia KBaapaTThIK KbULIAMABIK: Vopr .= = / KT /My (1)
bip mpoekrus KapacTeIpcak:

Voprxs.oy = KT /mMon Vep w1y = +/ kKT /My MyHnarsl K — bonbliman TypakTeics, T—
0eT TemrepaTypacsl, My —MOJIEKyJIa Maccachl. 2)
Vmnysbe aifbipbivMbl: AP=mo kT /mq - \/ kT, /mg) (3)
Ketepymi kym mamacel: F=NAP/At, mynmaret N — S aymanmeH At yakpIT
WHTEPBAJIbIHA COKTHIFBICATHIH MOJIEKYJIa caHbl. At yakpIT imriHae S Oetine Tek Al
= Vepxs.ly © At KalIBIKTBIKTa OpHAJaCKaH MOJIEKyJajlap FaHa COKTbIFbIcanbl. N
mamacel: N =n - S - Al, MyHIarel N — aya MOJICKYJIAJIAPbIHBIH KOHIICHTPAIHMSICHI 1
=P/ kTo (P — xpicbim). OChIZIaH KOTEPYIIIi KYIII [IIaMAaChI:




F=NKT/ At=nSAl/ At*mo(\/kT/mqy - \[kTy /m¢) =nS /KTy /mo* mo(\/KT /m, -
JkTy /mo)=nS(ky/TT, — KT,)=SP/kT(ks/TT, — KT)=SP( Tl— 1) (4)

JIMCK JKOFaphl KOTEPLTy YIIiH KakeTTi mapT: F=mg= SP( TLO - 1) 5)

JleHeHiH QucK ekeHiH eckepin Prd’ Tlo — 1) /4=mg (6)

Ocbinan: T=To(4mg/Prd® +1)=300(4*10%10/100*3,14*4 +1)°=521,5 K (7)

Ecen Ne3 (8 0as1)

I enmimi:

TepOernic sxaraalibIH/Ia IIAPFA 9CEP €TETIH Kepi KauTapyIibl KYIIL:

kQaq/(L+x)? — kQq/(L-x)*=-4LkQax/(L+x)*(L-X)*=-4LkQqx/(L*-x*)*=

-ALkQax/L*(1-x?/L?)?, MyHZIa¥FbI X Teme-TeHIiH KYiliHeH BIFBICYBL. (1)

X mamacsl L nramaceiHad ere ki OoFaHIbIKTaH, (1-X2/ L2) epHeri

1-re TeHecenl. (2)
Ocbinan F=-4LkQqx/L"*= -4kQqx/L* (3)
Kepi kaiTapyIibl KYIII X BIFBICY IIIaMachiHA MPOMOPIIMOHAN jkoHE HbIOTOHHBIH
exinmi 3aHbl GoiibiHma ma= -4kQax/L* 4)
["apmonuKanbIK TepOeTicTep TeHAeyiHEeH a+wx=0 xomHe KOOpJAMHATaHBIH TCHJIEY1
X=X,C0S Wt (5)
Ieprox T=2m/W TeHzaeyiMeH aHbIKTanabl xaHe map yiin a+4kQox/mL3=0  (6)
[ukiik sxuinik W= /4kQq /mL3 (7)
T=2 n N \J4kQq/mL3= 1 \/mL3 /kQq=3,14N0,1*1/9%10° "6 *10° *20*10°=
=0,956 ¢ (8)

Ecen Ne4 (9 6ai10B)
I enrimi:

1 Tocin (aifHa JMH3a aABIH/A, )KAPBIK JTUH3a apKbLIbI OTIICHII )

(a+Ly2 : (1)



MyHnaii KeckiH JeHe[AeH TYCKEH >KapblK eIIKalllaH JWH3aJaH ©TIeW aliHara
TYCKEHJI¢ alblHaabl. AlHa JMH3aHBIH JEHE OpHajacKaH >KarblHAa a=F
KaIlIBIKTHIKTA OpHAJIACybl KEPEK €KEHIH TYCIHY OHail:

S=a+(L-a)/2=(L+F)/2 =(40 cm+20cm)/2=30cm )

2 Tocin (aifHa JTMH3a apThIH/IA)

Xapplk auH3a apKbUIbl OTiN, JuH3aZaH b KalmIbIKTBIKTa KECKIH Kypaubl.

3)

—
| a] L
» °
<, P
s
1/a +1/b=1/F, b=Fa/(a-F) 4)
Keckin L=2a KambIKTBIKTa TY31Ty YIIiH
S=(b+L)/2=(0,6+0,4)/2=0,5m (5)

3 Tocin (aiiHa JTUH3aHBIH aJIBIH/IA, KaPbIK JIMH3a apKbLUIbI ©TE/I1)

(] g
Bl

Keckin nmuH3amaH X KAMIBIKTBIKTa OOTYBI KEpPEeK (6)
1/x +1/L=1/F, x=FL/(L-F) (7
S=a+(x-a)/2=(x+a)/2 (8)

S=FL/2(L-F) +a/2=Fa/(2a-F) +a/2=20*30/(60-30) +30/2=35 cm (9)



JaicTeMeiK 0JI0OK

Ecen Nel (3 6an)
lemrimi:
Y neyi a=vo/t;=0,125 m/c?
Y ney a=g(M-m)/(M+m) Goxrauasikras, M/m=(g/a +1)/ (g/a -1)=1,03m/c* (1)
Koopaunaracer: x;=Vot;/2 Hemece Vo’/2a , x,=Vot,-at?/2
Ochinan x;=0,25M 1 x,=-0,31m (2)
Kom: S=2x;+|X,[=0,81m (3)

Ecen Ne2 (5 6ajwun)
I emimi:

Ti30ekTeil kanFaraH COTTI KaTyIIKa apKeUTbl TOK eTneiai 1 =0 @)
Pesuctop  apkbutel  eteriH  Tok:  lpr=Z/(R+r)=10,5B/4 Om=2.625 A
(2)
KaTywKaHbIH KepHeyi: U= l(r*R=2,625A*3 Om=7,875 B 3
KinT awap anablH TOK pe3ucTop apKblabl eTeTiH ToKk: Ig=U/R=2 £Z£/9r=21 B/9
Om=2,3A
ToK Ke3i apkbinbl eTeTiH Tok: |=( 2Z- U)/r=2E/9r=21B/90m=3,5B
(4)
Karyika apKbUIbI ©TETIH TOK:
3,5A-2,3A=1,2Awu Q=LI2/2=0,5 I'H*1,44A2/2=0,36 AP (5)

Ecen Ne3 (7 6aswn)



L

Hlenrimi:

[Muknaik  mpormeccTeri  Ta3AblH  JKYMBICBI  Ta3JbIH  KBI3JBIPFBININCH JKOHE
TOHA3BITKBIIIIICH aJIMaCaThIH KbUTY MOJIIIEPIHIH alreOpaliblK KOCHIHIBICHIHA TCH
A=Q12+Q23+Q3. 1)
["a3awiH anaTeia KeuTy Momepi Q = Q1 o +Q2 3. (2
Ocpinan, Ko3ratkpii [TOK-i = A /(A- Qs1) , myHmarsl Q3 1 < (3)
TepmonrHaMUKaHbIH O1piHIII 3aHBI OOMBIHIIA!

Q31=3vR (T1 -T3)/2 + Az

MyHIaFel Az 3 = (p1 + P3)( Vi —V3) /2 — raszaein 1 — 3 apanbIKkrarsl JKacaraH
KYMBICHI .

4
1-3 T(ygyiHiH, ¥asfacbl KoopAnHaTa 6acbiHaH OTETIHAIKTEH, Keneci TeHAiKTI
KongaHyfa 6onaapl: Vq/ p1= Vi/ ps , aHe ocblaaH As_; epHeri: Az = (p1V1 —
p3Vs)/2. (5)
Kyl TeHaeyiH KongaHbin p;V;=vRT,p3V3=VRT;, A;_1=VR(T1—T3)/2 eKeHiH
aHbIKTalMbI3
OcblgaH: Qz_1=2 VR (T; —T3). (6)
Hayabb: n=A/((A+ 2 VR (T3 -T;))= 1600/(1600+16620)=49% (7)



HexomMepuyeckoe aKIIMOHEPHOE 00111eCTBO
«Pecnybsinkanckast QU3NKO-MaTeMATHYECKAS IIKO0JIA
®eBpaanb 2023 1.
V MexayHapoaHasi oJuMnuaaa no pusuke. Jiura yuunresei.crosa
IMepsBwlii 6710k (30 6a710B)

3agaua Nel (6 6as1,10B)
Pemenue:

[Tockonbky a > g Opycok OyJeT Bce BpeMsl CKOJIb3UTh OTHOCUTEIBHO
tenexkd. [loaToMy Ha Hero Oyaer Bce Bpemsl [EHCTBOBATh CHJIa TPEHUS
CKoJbXeHMs F = umg , mocTosiHHAs 10 BEJIMYMHE, HO HallpaBJIeHHas TO BIPABO, TO
BJIeBO. Haitnem Bpems ABWkeHUs BOpaBoO t; 1 BiIeBO tp . [IoCKONBKY IOBHXKEHUE
1aTGopMbl paBHOYCKOPEHHOE U MPOMJICHHBIE BIIPABO U BJIEBO ITYTH PABHBI:

at12/2:at22/4, OTKYJIa CIIeTyeT tzztl\/Z, rie t;+t,=T(Bpems ABMKCHNSA) (1)
ty+ tV2=T, t,=T/(1+V2) u t,=T\2/(1+\2) (2)
W3menenne ummynbsca: AMvV/At =ma; =(u mg t;- 1 mgt,)/ At (3)
ma,= p my(ts- t)/T= p mg((T/(1+V2)- TV2/(1+2)) /T (4)
ma;= p mg(1- V2)/(1+2) (5)

al=p g(1- V2)/(1+\2) =0,4*10m/c*(-0,4)/2,4= - 0.69 m/c?

€CJIH 32 MOJI0KHUTEIIBHOE HAlPaBJICHNE IPUHATh HAIlpaBJICHUE JIBIDKCHUS OpycKa
BIIPaBO , TO OH OyZIE€T JBUTATHCS BJIEBO CO CPEAHUM YCKOPEHUEM, PaBHBIM TI0
moayiao 0.69 M/c? OTHOCHTENBHO CTONA .

OTHOCHUTENIBHO TEIICKKHA BIIPABO -39,31m/c? u BieBo 20,69 m/c? (6)

3apmaga Ne2 (7 6as110B)
Pemenue:

Cpe/Hsist KBaApaTHIHAs CKOPOCTh: Vo= =\ 3kT /my (1)

C ydyeTom npoeKkuum:

Vep.kB.,o,y =\ kT/ mo Vcp.kB. 1,y = N kT, Imy the k — nocrosiHaas bonbiMana,
T- TemnepaTypa MOBEPXHOCTH, My — Macca MOJICKYJI. 2)
Pa3HOCTh UMITYJIHCOB: AP=mo(\/ kT/ mg-N kT, Imy) (3
Benmnuuna mogpemuoit cunbl:F=N AP/At, rme N — 49mucio Monekyn BO3ayxa
CTaJIKMBAlOIleeCss C IUIOMaApi0 S 3a HWHTEpBan BpeMeHu At. 3a Bpemsa At
MOBEPXHOCTH S NOCTUTHYT M CTOJKHYTCSI C HEMl TOJBKO T€ MOJEKYJbI, KOTOPhIE
HaxonsTcs OT He€ Ha paccTosiHuu Al = Vep.kB.,1,y - At. Benuunna N paBna: N = n
- § - Al, rae n — KoHuUeHTpalus Mojiekyn Bo3ayxa n = P/ kT, (P — naBnenue).
Takum 00pa3om nmogbEMHAS CHUJIA COCTABUT:

F=NKT/ At=nSAl/ At*mo(N kT/ mo-N kT Img) =nSN kTo Imo* mo(N kT/ mo-N kT,
Imo)=nS(KNTTo-KTo)=SP/KTo(KNTTo-kTo)=SP(NT/T,-1) (4)



Jlyist orbeMa HcKa BEITONHseTes yenoBue:F=mg= SP(VT/T0-1) (5)
C yderom, 4To 3TO JUCK Pud’(NT/To-1) /4=mg (6)
Orcromga: T=Ty(4mg/Pud® +1)°=300(4*10*10/(100*3,14*4) +1)°=5215K (7)

3angaya 3 (8 0a/10B).
Pemenue:

[Ipu xonebaHusAX Ha MIAPUK JIEUCTBYET BO3BpalaIoas cuia:

kQq/(L+x)? — kQq/(L-X)*=-4LkQqx/(L+x)*(L-x)*=-4LkQqx(L>-x%)=

-4LkQax/L*(1-x*/L?), Tie X OTKJIOHEHHE OT MOJIOKEHHS PABHOBECHS (1)
Tak kak X Bo MHOro pa3 mensue L, To (L-x*/L%) npumepro=1 (2)
Orcrona F=-4LkQqx/L"= -4kQqx/L® (3)
BosBpamaroriias cuiia mpornopuuoHagbHa CMEIIEHHIO X, TI0 BTOPOMY 3aKOHY
Herorona ma= -4kQaqx/L? (4)
13 yCcII0BHS rapMOHHYECKUX KOTeOaHmit a+W’X=0 1 KOOpIMHATA MEHSETCS 10
3aKOHY X=XoCOS Wt (5)
Iepuox paBer T=21/W u mst mapuka a+4kQax/mL>=0 (6)
[ukmrgeckas gacrora W=\ 4kQg/mL° (7)
T=2m/\ 4kQq/mL® =n v mL*kQq =3,14V0,1*1/9*10° "6 *10”° *20*10°= (8)
=0,956 ¢

3anaualNe4 (9 6a10B)
Pemenue:

1 crmoco6(3epkaito mepe JUH30#, CBET HE MPOXOAUT Yepe3 JIHH3Y )

(a+L)2 : (1)

Takoe n3o00paxeHue noay4daercs, Koraa CBeT OT IpeaMeTa MonajgacT Ha 3epKao,
HU pa3y He NpOMIs CKBO3b JUH3Y. JIErKo MOHATH, YTO 3€PKaIO0 JOJKHO OBITH C TON
K€ CTOPOHBI OT JIMH3bI, YTO U MPEAMET, U PacroyiaratbCcsi Ha paccTosiHuu a=F:

S=a+(L-a)/2=(L+F)/2 =(40 cM+20cm)/2=30cm )



2 croco6(3epKalo 3a JIUH30M)

Csaer npoiiien yepe3 JMH3Y U 00pa30Ball H300paKEHUE HAa PACCTOSHHUU

b ot nuH3EI (3)
]
Ead Nl
» )
b
[
1/a +1/b=1/F, b=Fa/(a-F) (4)

Tak kak HamM HaI0, YTOOBI U300paKEHHE MOMAJI0 Ha paccTosHUK L=2a,T0

S= (b+L)/2=(0,6+0,4)/2=0,5 M (5)

3 cnoco06(3epKaio mepes JMH30M, CBET POXOIUT Yepe3 JTHH3Y)

N3o0pakenne 10KHO OBITh HA PACCTOSIHUU X OT JIMH3bI (6)
1/x +1/L=1/F, x=FL/(L-F) (7)
S=a+(x-a)/2=(x+a)/2 (8)

S=FL/2(L-F) +a/2=Fa/(2a-F) +a/2=20*30/(60-30) +30/2=35 cm (9)



MeTtoan4eckui 0JI0K

3agaua Nel (3 6ania)
Pemenue:

Yckopenune a=Vy/t;=0,125 m/c?

Tax kax a=g(M-m)/(M+m), o ciegyer M/m=(g/a +1)/ (g/a -1)=1,03m/c* (1)
Koopaunatsr: x1=Vot;/2 uan Vo'/2a , x,=Votr-at?/2

[Tomyuaem x;=0,25m 1 x,=-0,31m (2)
[TyTh:S=2x+|X,|=0,81m (3)

3agaua Ne2 (5 6an710B)

Pemenue:

Cpa3y 1ociie 3aMbIKaHUs TOK yepe3 KaTymky He uaer 1 =0 1)
Toxk uepes pesucrop: lor=%/(R+r)=10,5B/4 Om=2.625 A (2)
HanpaxeHue Ha Katywke: U = l(r*R=2,625A*3 Om=7,875 B (3)
[epen pa3mbikanueM Tok Ha pesucrope: Ig=U/R=2 £/9r=21 B/9 Om=2,3 A
ToK yepes uctoyHuk: |,.=( 2= U)/r=2E/9r=21B/90m=3,5B (4)
TOK uepes KaTyLKy:

3,5A-2,3 A=1,2 A n Q=L1*/2=0,5 TH*1,44A%/2=0,36 [ (5)

3agaua Ne3 (7 6a.710B)
Pemienue:

Pabora raza B IIMKIMYECKOM TIPOIIECCE paBHA alreOpauvecko CyMme
KOJIMYECTB TEIUIOThI, KOTOPHIMH Tra3 OOMEHHMBAeTCs C HarpeBaTeleM u
X0I0MuABHUKOM: A = Q15 +Q23+Qs_1. 1)
[TonydenHoe razoM KoJIM4eCcTBO TEIIOTH Q = Q1 2 +Q5 3. (2)

CnenoBatenbro, KITJI nurarens n = A /(A- Qs_1) , mpudem Q3 3 < (3)
ITo mepBOMY 3aKOHY TEPMOIUHAMUKH :

Qg_]_: 3vR (T1 —Tg)/z + A3_1 ,

rae Az 1= (p1 + p3)( V1 —V3) /2— pabora ra3a Ha yuactke 1 — 3. 4)



MocKkonbKy NpogokeHne npamon 1 — 3 npoxoauT Yepes HayaNo KoopAMHaT,
cnpaBeanBo paBeHcTBo: Vi/ p1=V3/ ps3 , Cy4ETOM KOTOPOrO BblpaxKeHue ana
A;_; npeobpasyetca K Buay: As_; = (p1Vi — psVs)/2 . (5)
Mcnonb3ya ypaBHeHUA cocToAaHMA p1V1=VRT,p3V3=VRT3,Haxoaum,
4ytoA;_1=VR(T;-T3)/2

CnepoBatenbHo: Qz_1=2 VR (T; —T3). (6)
OteeT: N =A/((A+ 2 VR (T;-T;))= 16000/(16000+16620)=49%

(7)
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