Yuusepcumemckas onumnuaoa wkonvhuxos «benvuonoxy 2020-2021 2. 3axmowumenvusiii sman

®duszuka.8 kiace
1 BapuaHt
Kpurepuu onenuBanus

3amanue 1 (15 6aon)

1 BepHo omnucaHo sIBJI€HHE UCIIAPEHUS BOJSHOTO Iapa. 7 6aioB.
2 BepHo onmcaHo sSBJICHUE KOHJCHCAIIMH M1apa B BEPXHUX CIOSX aTMOCHEPEHI. 8 6amos.

3amanue 2 (25 6ayoB)

1 Ionyueno Bpems mosieta Beproiera: tg=S/(Vp+u) 4 6ama

2 [Monyyeno Bpems mosera camoinieta: tc=2S/(Ve-U) + 2S/(Ve+u) 4 bamna
3 VpaBHeHO BpeMsl JBIKEHHS BepTosieTa u camosiera S/(Vp+u)= 2S/(vc-u) + 2S/(vc+u) 2 6ama

4 Tlony4eHo KBaJpaTHOE ypaBHEHUE u? + 4v.u + 4vevg - V=0 5 Oa10B
5 PelieHO KBapaTHOE ypaBHEHHE OTHOCUTEIBHO U,

U= -2 Ve £ (5Vc*-4vevp) ' = (-1700+1712.3)km/u. 6 Gamos
6 OtOpormreHo pemenue U= -1412.3 km/y. 2 Gamna
7 BeiOpano pemieHue B kadectse oreTa +12,3 km/4. 2 Gama

3ananue 3 (30 6amioB)

1 3anmcana macca macia M= p,*V=p,* Selct. 3 6amna
2 3amucaHo yCJIOBHE TUIaBaHUE MMPOOUPKH B )KUAKOCTH: FA=P.

Fa=p: g (Sx1x) 2 bayuta
P=(Scle)p g 2 bamna
Torma ps (Sx1x) = (Sclc)p. 1 6amn
3 BeiBeneno cootHomenue: = 1cScp/(ps Sx) 1 Gann
4 naiineno otHorrenue ly/ o = Scp/(ps Sx) B 000uX cirydasx:

B TIepPBOM citydae (monuBanue BoAbl p= pg) D1 = (Scp / ps Sx) = S¢ /Sx. 2 Gamna
BO BTOPOM citydae (moiuBanue Macia p=py) D2 = (S¢/Sx)*(pu /ps) = D1(pu /ps)- 2 Gamna
[Monyuaem py= p; Do/ Ds. 2 Gamna
5 Tloctpoens! rpaduku ly ot I¢

OTmeueHbl ocl U MacuITad B 000X rpadurax 4 Ganna

[TpoBenens! mpsimble B 000X rpadukax 4 Oanna
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D;=((13,5-11,5)/(6-3,5)) = 0,8,

D,= (13.5-12.5)/(7-5.5)=0,7.

7 Iony4yeHo yucioBoe 3HaueHue p,= p; Do/ D;=1*0,7/0,8 = 0,875 /oM.
8 ITomyueno uucnoBoe 3HaueHue S = Dy Sx=0.8*0.4=0.32 oM.

9 IMony4eHo YUCIOBOE 3HAUYCHUE M= p,* Scl!= 0,875 *0.32 * 5.7=1,6r.

3ananne 4 (15 Ganos)
1 3anucanHbl BBIpaXEHHUS JISi MOIIHOCTH 00OUX MOTpeOuTeNeit:

R;=U%P;=24.20m
R,=U%/P,=22 Om

2 3anucaHbl O6H_[I/Ie COIIPOTUBJICHHUA LCIIU 0 U I1OCJIC BKIIIOUCHUA YalHUKa:

Ro6m: Ro+ R1:27,2 OmMm
R’on: Rot+ R; Rz/( R, + Rz):14,5 Om
3 [TocunTaHbl CHJI TOKA JI0 U TIOCJIE BKIIFOYEHUS YaliHUKA

I = U/ Rogi =8,1A; I' = U/ R’ 51y =15A.
3ananue 5 (15 6amioB)

1 3amucaHo BeIpaKeHHE MacChl MOHETHI My, = p,, hS= thnd2/4.
h — BeICOTa MOHETHI.

[ (c™m)

6 Haiinens! uncnoBblie 3HaueHus (u3 TpeyrobHukn ABC mrnbo Kak HaKJIOH TIPSMOi)

2 Oanmna
2 Gamta
1 Gamn
1 Gamn
1 Gamn

5 6ayIoB

5 0amnoB

5 OaJuIoB

3 dama

2 3anucaHo BhIpOKEHHE KOJIMUYECTBO TEILIA JUIsi OCTBIBAHUU MOHETHI 110 Temreparypbl T1 = 0 °C
Q =Cm,, (T2—T1)= py Sh C(T,—T1), KOTOPOE TOCTATOUHO YISk TOTO, YTOOBI PACILIABUTEL CHET 00BEMOM SX,

3 3anucaHo BhIpaXKEHUE KOJIMYECTBO Tera: Q = Am=Ap.SX.

4 TlonydeHo ypaBHeHHe TeruioBoro 6ananca: py hC (To—T1) = ApX
5 IMonyueno h=Apx/pyC (T2—T1)

6 [Tomyaeno my = thnd2/4= chxnd2/(4C (To—T1))=6,45r.

3 bamna
2 Oana
2 bamna
3 bamna
2 Gama



Yuusepcumemckas onumnuaoa wkonvhuxos «benvuonoxy 2020-2021 2. 3axmowumenvusiii sman

®duszuka.8 kiace
2 BapuaHT
Kpurepuu onenuBanus

3amanue 1 (15 6aon)

1 BepHo paccMoTpeHa IIOTHOCTh Karesb BOJIbI U BOASIHOTO Mapa 7 6aos.
2 OnmucaHo BUXKEHHE OPOYHOBCKOE ABMKEHHE MEJIKUX YaCTHIl BO3AyXa o obnakom 4 Gaia.

3 Onucano ABWIKCHUC KPYIIHBIX YaCTUIl KAIlCJIb U UX B3aPIMO[[eI>’ICTBI/IC C BO3AYIIHBIMU MaCCaMU

4 Gamnna.
3ananue 2 (25 6amion)
1 IMonyueno Bpems mosieta Beproiera: tg=S/(Vp+u) 4 6ama
2 [Monyyeno Bpems mosera camoneta: tc=2S/(Ve-U) + 2S/(Ve+u) 4 bamna
3 VpaBHeHO BpeMsl JBIKEHHUS BepTosieTa u camosera S/(Vp+u)= 2S/(vc-u) + 2S/(vc+u) 2 6ama
4 Tony4eHo KBagpaTHOE ypaBHEHHE -V + Ve(4U + 4vg) + U?=0 5 6amioB
5 PelieHO KBapaTHOE ypaBHEHHE OTHOCUTEIBHO V¢,
Ve = -2U - 2vg + 2(5u+2uvg + V%)Y = (-424,6+427,44)km/u. 6 Gamos
6 OTOpo1ieHo perieHue Ve = 3 KM/4 2 Gamna
7 BeiOpaHo pemieHre B KadecTBE OTBETa -852 KM/4. 2 Gama
3ananue 3 (30 6amioB)
1 3anmucana Mmacca Macia M= p,*V= p,* Sclcl 3 Dama
2 3anucaHo yCIIOBHE IJIaBaHUE MPOOUPKH B KHUIKOCTH: Fo=P.
Fa=ps g (Sx ) 2 Gamna
P=(Scc)p g 2 baina
Torma ps (SxIx) = (Scle)p. 1 6amn
3 BeiBeneno cootrotenue: Ix=1:Scp/(ps Sx) 1 6amn
4 naitneno otaomenue ly/ o = Scp/(ps Sx) B 000uX crydasx:
B IICPBOM City4ae (oauBaHue Bojbl p= p;p) D1 = (Sep / ps Sx) = Sc /Sx. 2 Gaiuta
BO BTOPOM citydae (jonuBanue Macia p=py) D2 = (S¢/Sx)*(pu /ps) = D1(py /ps)- 2 Gamna
[Monyuaem py = py D1/ D2 2 Gauta
5 Tloctpoensr rpaduki ly ot I
OtmedeHbl ocu 1 MactITal B 000ux rpadukax 4 Oanna
[TpoBenens! npsiMble B 000UX rpadukax 4 Ganna
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6 Haiinensl uncnoBsie 3HaueHus (13 TpeyrodbHUKH ABC 6o kak HaKIOH MpsiMOit)

D;=((13,5-11,5)/(6-3,5)) = 0,8, 2 Oaia
D,=(13.5-12.5)/(7-5.5)=0,7. 2 Gamta
7 Iloay4eHo YUCIIOBOE 3HAUEHHUE Py = Py D1/ D2=0,875%0,8/0,7 =1 r/em® (Boma) 1 Gaiut
8 ITomyueno uucioBoe 3HaueHue S = Dy S =0.8*0.4=0.32 om? 1 Sayn
9 ITony4yeHo YUCITIOBOE 3HAYECHUE M= Py* Sclclz 1*0.32* 3.7=1,2r 1 Oamn

3amanue 4 (15 6aoB)

1 3anmcaHbl BRIpQKEHHS JJIs1 MOLTHOCTH 000X MOTPEOHTENeH:

R1=U%/P1=24.20m

R,=U%/P,=22 Om 5 6auioB
2 3anucanbl 00IIKE CONPOTUBICHHS LIETH 10 U TTOCIIE BKIIOUEHHS YaiiHUKA:

Rosm = Rot R1=27,2 Om

R’o6m = Rot+ R1+ Ry=14,5 Om 5 Gamwios

3 ITocynTaHbl CHJI TOKA [0 U [OC/IE BKIOYEHNS YallHUKA

| = U/ Rooy =8,1A; I' = U/ R’ o1, =4,5A. 5 6amnoB
3ananue 5 (15 6amioB)

1 3amucaHo BeIpaKEHHE MACChl MOHETHI My, = p, hS= thnd2/4. 3 Gamna

h — BEICOTA MOHETEL.

2 3anucana Beicota MoHeTsLh = 4m,, / pMndz. 1 6amn

3 3amucaHo BBIpaXEHHE KOJIMYECTBO TEIUIA JJIsl OCTHIBAHMHM MOHETHI 710 Temriepatypsl 11 =0 C
Q =Cm,, (T2—T1)= py Sh C(T,—T1), KOTOpOE TOCTATOYHO IS TOTO, YTOOBI PACILIABUTHL CHET 00BEMOM SX,

3 Gamna
4 3anucaHo BbIpAXKEHUE KOJIMYECTBO Tera: Q = Am=Ap.SX. 2 Oamna
5 IMony4eHno ypaBHeHue TeruioBoro 6ananca: py hC (To—T1) = Apx 2 bata
[Monyueno X= py hC (To—T1)/ Ap. 3 Gamna

6 Tlomyuero X= py 4my, C (To—T1)/ Ape pynd? = 4m,, C (To—T1)/ Apnd?=4,4vm 1 Gamn



Yuusepcumemckas onumnuaoa wkonvhuxos «benvuonoxy 2020-2021 2. 3axmowumenvusiii sman

®duszuka.8 kiace
3 BapuaHT
Kpurepuu onenuBanus

3ananue 1 (15 6amion)

1 BepHo onucaHo IBM)KEHHE MEJIKUX YacTHUIl B 00JIaKe. 7 OaJUIOB.
2 BepHO onucaHo IBHKEHHUE KPYITHBIX YacTHUI] B OOJIaKe. 8 6amos.
3ananue 2 (25 6amion)
1 IMonyueno Bpems mosera Beproiera: tg=S/(Vg+u) 4 bama
2 Ionyuyeno Bpems mosera camoneta: tc=2S/(Ve-U) + 2S/(Ve+u) 4 Gama
3 YpaBHEHO BpeMs ABIKCHHS BepTosieta u camonera S/(Vg+u)= 2S/(Vc-U) + 2S/(Ve+u) 2 Gama
4 Tlony4eHo KBaJpaTHOE ypaBHECHUE u? + 4v.u + 4vevg - VCZZO 2 Oanna
IToxcrasieno V.=3,2V;g: 2,26VB2 +12,8uvB+u2:0 3 Data
5 PemieHo kBagpaTHOE ypaBHEHHE OTHOCHUTENBHO Ve,
Vg =(-473.6 + 458)/5.12 = (-92.5 + 89.45) km/u. 6 OaJIoB
6 OTOpomieHo pemeHue Vg = -3 KM/4 2 Gamna
7 BeiOpaHo pernieHue B KauecTBe oTBeTa Ve=3,2Vp = 580kMm/4. 2 Oamta
3ananue 3 (30 6anioB)
1 3ammcanbr Mmaccbl M= p1*Vi= p1* S¢ I mMy= p2*Vo= po* S¢ I u
OTHOIIEHHE Macc My/M; = py I/ (p2 ICZ) 3 Gamna
2 3anucaHo yCIIOBHE IJIaBaHUE MPOOUPKH B KHUIKOCTH: Fo=P.
Fa=p19(Sx 1y 2 6aiuta
P=(Scc)p g 2 bamna
Torma p1 (Sx1x) = (Scle)p 1 6amn
3 BeiBeneno cootrotrenue: ly=1.Scp/(p1 Sx) 1 6amn
4 naitneno otnomenue ly/ o = Scp/(p1 Sx) B 06oux ciyyasx:
B iepBoM ciryuae (p= p1) D1 = (Scp / p1 Sx) = Sc /S« 2 baa
BO BTOpoM cityuae (p=p2) D2 = (Sc/Sx)*(p2 /p1) = Di(p2 /p1). 2 Gamna
[Monyueno p; /p2 = D1/ D, 2 Gauta
5 Tloctpoensr rpaduki ly ot I
OtmedeHbl ocu 1 MacuITal B 000ux rpadukax 4 Oanna
[TpoBeneHs! npsiMble B 000UX rpadukax 4 Ganna
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6 Haiinens! uncioBsie 3HaueHus (13 TpeyrodbHIUKH ABC b0 kak HaKIOH MpsiMOi)

D= ((13,5 — 11,5)/(6-3,5)) = 0,8,

2 Oauia




D,= (13.5-12.5)/(7-5.5)=0,7. 2 Gamna
7 Iony4eno uucmoBoe 3uauenue py /p, = D1/ D,=0,8/0,7 = 1,14 1 6amn
8 [Mony4yeHo yucIoBOE 3HAUYCHUE M1/My = pg It/ (p2 |cz) =1,14 *3,7/5,7= 0,74 2 baiuta

3ananue 4 (15 Gaos)

1 3anucansl COMMPOTHUBJICHHUA LICIU JO U IMOCJIC BKIIFOUCHUA YailHUKa.

Rosm = U/l =27,16 Om

R’ 6w = U/I'=14,6 OMm 4 6ajuia
2 3amcaHbl 00IME COMPOTUBIICHHS LIEMH [0 U TI0CIe BKIIOUECHUS YaiHUKA:
Room = Rot R1
R’osm = Rot R1 R2/(R1 + R2) 3 6ama

3 IMomyuensl R;u Ry

R1 = Roﬁm‘ R0:24,16 OMm

R2 = R1(R’ o6 - Ro)/(R1-R’ o6 + Ro)=22 Om 3 bamna
4 TTocunTaHbl MOLIHOCTH:

P,;= U% R1=2000 Br=2 kBT

P,= U?% R,=2200 Br=2,2 kBt 5 6auioB

3ananue 5 (15 6anioB)

Macca MOHETBI My, = py NS

h =m,, / Sp,,— BbICOTa MOHETHI.

I[pu ocThIBaHUK MOHETHI 10 TeMieparypbl 11 = 0 °C BbIIEIACTCA KOJTMYECTBO TEILIA
Q = Cm,, (T2—T1), KOTOPOE AOCTATOYHO JUIS TOrO, YTOOBI PACIIABUTEL CHET 00BEMOM SX,
rlie X — rIyOrHa, Ha KOTOPYIO MOrpy3uTcst MoHeTa: Q =AM =Ap.SX.

[Tony4yaem ypaBHeHue TemaoBoro damanca: My C(T,—T1) = ApeSx

Otcroga My= ASpx/ (C(T,—T1))

Haiinem X. O6bem otBeperns B cHery V = Sx = xnd?/4, monyuaem x=4V/ nd?

Hroro h = 4m,, / pyrd? = ApeX! (puC(T2=T1))= ApedV / (nd*pyC(T2—T1))=1,7Mm
Otser: h = 1,7vMm

1 3amucaHo BeIpaKEHHUE MAcChl MOHETHI My, = py, hS 2 Gama
2 [Monyuena Beicota MOHETHI. h = My, / Sp,,— BBICOTa MOHETBHI. 1 Gamn

2 3anucaHo BhIpOKEHHE KOJIMUYECTBO TEILIA JUIsi OCTBIBAHUU MOHETHI 110 Temreparypbl T1 =0 °C
Q = Cm,, (T2—T1), KOTOPOE AOCTATOYHO JUIS TOrO, YTOOBI PACIIABUTEL CHET 00BEMOM SX, 2 Oamna
3 3anucaHo BbIpa)KEHUE KOJIMYECTBO Tera: Q = Am=Ap.SX. 2 Gamna
4 TlonyueHo ypaBHeHHE TermioBoro 6amanca: My C(T,—T1) = ApeSx 2 Gamna
5 Toyuero my=ASpXx/ (C(T,—T1)) 3 baina
6 Haiinen X. O0bemM OTBEPCTHS B CHETY V = Sx = xnd¥/4, nonyaaem x=4V/ nd? 2 6asna

7 Haiinen h = 4m,, / pymd” = Ap X/ (puC(T2—T1))= Ap 4V / (ndeMC(Tz—Tl)):l,7MM 1 Gann



