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du3nka.8 Kiaace
1 BapuaHT
Pemenus
3amanue 1

[TockonbKy BOISHON Map Jierde OKPY)KAOIIero BO3IyXa, TO B aTMochepy MOIHUMAETCS
MHOT'0 BOJITHOTO TIapa.

[Tpu MOHMKEHUH TEMIIEpaTyphl, B CIICACTBHH PACIIUPEHHS BOSHOTO Iapa B BEPXHHUX CIIOAX
aTMocdepbl, 1O JOCTHKCHHIO HEKOTOPOro Ipeesia, OH KOHICHCHUPYETCS B BOJSHBIC Karlld,
CTaHOBSICh BHIMBIM.

Takum oOpazom, oOpa3yercs 00JaK0 M3 BOASHOTO Tapa W MEIbYaWIINX Karellb BOABI B

BO3JIyX€E.
3aganue 2

[Mpeamonoxum, uto Betep ayet u3 Kpacnospcka B HoBocubupck (paccrosiue S) co CKOPOCThIO U,
Bpewmst moneta Bepronera: tg=S/(Vp+u)

Bpems monera camonera: tc=2S/(vc-u) + 2S/(v+u)

[pupaBHUBask BpeMsl JBMKEHHS BepToseTa u camodera S/(Vp+u)= 2S/(ve-u) + 2S/(Ve+u)

[Tomryuaem KBagpaTHOE ypaBHEHHE u + 4v.u + 4vevg - v =0

Pemrast orHOCcHUTENBHO U, HaXomuMm U = -2 Vo + (5V02-4ch}3)1/2 = (-1700+1712.3)xm/u.

Pemenne U= -1412.3 xM/4. cieayer OTOPOCHUTH, TaK KaK MPOTHUB TAKOTO BETpPa, HU CAMOJET, HU
BEPTOJIET HE CMOTYT JICTETb.

CrnepnoBarenbHO, CKOPOCTh BeTpa +12,3 km/u.

Hanpasnenue Berpa u3 Kpacuosipcka B HoBocuOupck.

Otger: ckopocTh BeTpa +12,3 km/u.
Hanpasnenue Berpa u3z Kpacnosipcka B HoBocuOupck.

3amanue 3

Macca macina m= p,*V= p,* Sl

3anuiueM yciaoBHE IIaBaHUE MPOOUPKH B )KUIKOCTH: FA=P.

Fa=ps 9 (Sx Ix) — cuma Apxumena, aeiicTByrolas Ha MPOOUPKY € COAEPIKUMBIM.
P = (Sclc)p g — Bec mpoOUPKH € COACPKUMBIM.

['ne p — IIOTHOCTH JIMOO, BOJIBI JIMOO Maciia B 3aBUCUMOCTH OT 3KCIIEPHUMEHTA.
Torma ps (Sx1x) = (Scle)p.

IMomyuaem: |x=1.Scp/(ps Sx) - 3aBucumocTsb ly oT | mpsimast.

PaccmatpuBas tpeyronsauku ABC, naiinem otHommenue ly/ | = Scp/(ps Sx) B 00oux ciayuasx:
B IICPBOM CiTy4ae (JoauBaHue Boabl p= pp) D1 = (Sep / ps Sx) = Sc /Sx.

BO BTOpOM cityuae (monuBanue Macia p=py) D2 = (S¢/Sx)* (P /ps) = D1(pu /ps)-
[Monygaem py= ps Do/ D;.

Crpoum rpaduku ly ot I u onpenensem D1 u Ds.
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l. (cMm) I. (cMm)
PaccmarpuBas tpeyroiasaukun ABC, momyuaem
D;=((13,5-11,5)/(6-3,5)) = 0,8, D,=(13.5-12.5)/(7-5.5)=0,7.
Otcrona py= p; Do/ D1=1%0,7/0,8 = 0,875 r/em’.
Bryrpennss mnomanb ceuenust S¢= D Sy =0.8*%0.4=0.32 oM.
Macca macia m= p,* Sclcl= 0,875 *0.32 * 5.7=1,6r.

OtBer: M= 1,61
3aganue 4

I[J'I}I PCUICHUA 3a1a9n HCO6XO,I[I/IMO BBIYHUCIIUTH CI/IJ'Iy TOKa B ICIIHU A0 U IIOCJIIC BKIIFOUYCHUA tla.I‘/'IHI/IKa.
Jist 5TOT0 HEOOXOAMMO 3HATH 00IIee CONPOTHBIICHHUE [IEMH B TOM U IPYTOM CITyJasX.

% 3 BBIPAXXCHHUA TJIA MOITHOCTHU HaflI[eM COIIPOTUBJICHUA 0601/IX HOTpe6I/ITeJ'IeI711

R;=U%/P;=24.20m

R,=U%/P,=22 Om

3an1/1meM O6HI€€ COHpOTI/IBJ'IeHI/Ie e U CHUJI TOKA 10 U MMOCJIC BKIIFOUYCHUA qaﬁHHKaI

Rosm = Ro+ R1=27,2 OM | = U/ Rosi=8,1A

R’o6m = Rot Ry Ro/( Ry + R5)=14,5 Om I'= U/ R o5u=15A

Otser: | =8,1A; I' =15A.

3amanue 5

Macca MoueTs M, = py, hS= p,hnd?/4.

h — BbICOTa MOHETHI.

[Tpu ocThIBaHUK MOHETHI /10 Temriepatypsl 11 = 0 °C BeiIensieTcss KOJTUYECTBO Tera

Q =Cm,, (T2—T1)= py Sh C(T,—T1), KOTOPOE TOCTATOUHO YIS TOTO, YTOOBI PACIIABUTEL CHET 00BEMOM SX,
rjie X — nIyOuHa, Ha KOTOPYIo MOrpy3uTcst MoHeta: Q = Am =Ap.SX.

[Monyuaem ypaBHeHue TemaoBoro oananca: py NC (To—T1) = Apex

Otcrona h=21px/p,C (T~ T1)

Vmeem My, = pyhrd®/4= hpxnd?/(4C (To—T1))=6,45r.

OtBet: My, = 6,451
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du3nka.8 Kiaace
2 BapuaHT
Pemenus
3amanue 1

OO65ako COCTOUT U3 MENbYaMIINX Kameslb BOJbl U BOASHOrO napa. BoasHolt map, jierde yem
BO3/IyX.

TemmepaTypa BiIusSeT Ha IUIOTHOCTh Ta3oB, BKJIIOYas BO3AyX M BoasHOW map, Ilpu
YBEJIMUEHUH BBICOTHI 00JIaKa, OHO PACIIUPSIETCS U TEMIIEPATypa YMEHBIIACTCS.

[Ipn ycpeaHeHHM IUIOTHOCTEH BOJSHBIX Kamelb W BOJSHOTO Mapa IJIOTHOCTh oOOJaka
CTAHOBUTCSI PaBHOM IUIOTHOCTHU BO3/yXa.

, Ha menkue BOJsSHBIE YacTUIBI JIEHCTBYIOT YacCTHIIbl BO3yXa, HaXOJSIIMECS B TEIIOBOM
OpPOYHOBCKOM JBUKEHUU, TI0JT HUMH.

Ha kpynHble yacTuibl BIUsSHUE OPOYHOBCKOTO JIBIKEHHUS OClaOeBaeT, HO MPHU WX MaJCHUU
BO3HHUKAIOT CHJIBI TPEHHUS B BO3YIIHBIMH MAacCaMHU, MPEMSATCTBYIOIUIMMHU IaJICHUI0, €€ CKOPOCTh
CTAaHOBUTCS DPABHOMEPHOW M OHA MOXET OBITh MOAOPOIIEHAa BOCXOASIIMMU BBEPX TEIUIOBBIMU
MOTOKaMU
B pe3ynbraTe 06s1ako miaBaer.

3aganue 2

[MpeamonoxumM, uto Betep ayet u3 Kpacnospcka B HoBocubupck (paccrosiaue S) co CKOpOCThIO U.
Bpewmst moneta Bepronera: tg=S/(Vp+u)

Bpems monera camonera: tc=2S/(vc-u) + 2S/(v+u)

[pupaBHUBask BpeMsl JBMKEHHS BepTosieTa u camodera S/(Vp+u)= 2S/(Ve-u) + 2S/(Vetu)
IMomydaeM KBapaTHOE ypaBHEHHE -V + V(AU + 4vg) + U”=0

Pemtast OTHOCHTENBHO Ve, HAXOOUM V¢ = -2U - 2Vp £ 2(5U2+2UVB + VBZ)” 2= (-424,6+427,44)xm/4.
Pemienue Ve = 3 kM/4. caeayeT OTOpOCUTD, TaK KaKk CaMOJIET H JIETACT C TAKOH CKOPOCTBHIO.
CrnenoBaTenbHO, CKOPOCTH camoieTa -852 Km/4.

OTBeT: ckopocTh camoitera -852 km/4.
3amanue 3
Macca XuaKocTa M= py*V= p,* Sclt

3anuiueM yciaoBHE IIaBaHUE MPOOUPKH B )KUIKOCTH: Fa=P
Fa= px 0 (Sx Ix) — cuna Apxumena, neiicTByIOIIas Ha IPOOHPKY C COACPKUMBIM.
P = (Sclc)p g — Bec mpoOHpPKY € COACPIKUMBIM.
['me p — IIOTHOCTH MO0, KUAKOCTH, THOO Maciia B 3aBUCHMOCTH OT SKCIIEPUMEHTA.
Torna px (Sx1x) = (Scle)p
[Monygaem: = 1:Scp/(px Sx) - 3aBucumocts Iy ot | mpsimast.
Haiinem otHomrenue ly/ Ic = Sep/(ps Sx) B 060mx ciydasx
B IIEPBOM ciTy4ae (oauBaHue Boabl p= py) D1 = (Sep / ps Sx) = Sc /S«
BO BTOpOM cirydae (ronuBaHue Macia p=p,) D2 = (S¢/Sx)*(pu /ps) = D1(pw /ps)
[Monygaem py = py D1/ D2
Crpoum rpaduku ly ot | u onpenensem Dy u D,
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l. (cMm) I. (cMm)
PaccmarpuBas tpeyroiasaukun ABC, momyuaem
D;=((13,5-11,5)/(6-3,5)) = 0,8, D,=(13.5-12.5)/(7-5.5)=0,7.
Otcrona py = py D1/ D,=0,875%0,8/0,7 = 1 r/em® (Bona)
Bryrpennss miomanb cedenus Sc = D; Sy =0.8*%0.4=0.32 om?
Macca KUIKOCTH M= py* Sclclz 1*0.32* 3.7=1,2r

OtBer: M= 1,2r
3aganue 4

I[J'I}I PCUICHUA 3ala9un HCO6XO,I[I/IMO BBIYHUCJIIUTH CI/IJ'Iy TOKa B ICIIU A0 U IIOCJIIC BKIIFOUYCHUA tla.I‘/'IHI/IKa.
Jiist 5TOT0 HEOOXOAMMO 3HATH O0IIee CONPOTHBIICHHUE [IEMH B TOM U IPYTOM CITyJasX.

% 3 BBIPAXXCHHUA TJIA MOITHOCTHU HaflI[eM COIIPOTUBJICHUA 0601/IX HOTpe6I/ITeJ'IeI711

R;=U%/P;=24.20m

R,=U%/P,=22 Om

3an1/1meM O6HI€€ COHpOTI/IBJ'IeHI/Ie e U CUJI TOKA 0 U MMOCJIC BKIIFOUYCHUA qaﬁHHKaI

Rosm = Ro+ R1=27,2 OM | = U/ Rosi=8,1A

R’o6m = Rot Ri+ Rp=14,5 Om I'= U/ Ro5u=4,5A

Otset: | =8,1A; I' =4 5A.
3aganue 5

[Tpu ocTeiBaHMM MOHETHI J10 TeMirepatypsl 11 = 0 °C BeIIEISETCS KOTUYECTBO TEIlIa

Q =Cmy, (T2—T1)= py Sh C(T,—T1), KOTOPOE NOCTATOYHO ISt TOTO, YTOOBI PACIUIABUTE CHET 0OBEMOM SX,
re X — rryOrnHa, Ha KOTOPYIO MOTpy3uTcs MoHeTa: Q = AM=Ap.SX.

[Mony4aem ypaBHeHue TemioBoro 6ananca: py hC (To—T1) = Apx

Otcrona X= py hC (T2—T1)/ Ap.

Macca MoHeTBI My, = p,, hS= thnd2/4.

h=4m,/ pMndz.— BBICOTA MOHETBI.

VmeeM: X= py, 4my, C (To—To)/ Ape pyd?® = 4m,, C (To—T1) Apnd®=4,4mm

OtBeT: X = 4,4MMm
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dusuka.8 Kiace
3 BapuaHT
Pemmenus

3amanue 1

B o0ake Tskenbie Karuid BOJIBI OIYCKAIOTCA, @ JISTKHI BOASHOM Map MOJHIUMACTCS.

Korna kamim Bojabl MalleHbKHE, UX CKOPOCTh OTHOCHTEIIBHO BOJSHOrO Iapa Mayia, M KaIllld BOJIbI
OCTaloTCcs B o0JIaKe.

A Korja Karuid BOJBI CTAaHOBSTCS OOJBIIMMH, CKOPOCTh UX MAJCHHS YBEIIMYUBACTCS, U KAILJIH BOJIBI
BBUIETAIOT U3 00JIAKOB M [AJa0T BHUA3. DTO JOXKIb.

3amanue 2

[MpennonoxumM, uto Berep ayet u3 Kpacnospcka B HoBocubOupck (paccrosiaue S) co CKOpOCThIO U.
Bpems nonera Bepronera: tg=S/(Vp+u)

Bpewmst monieta camosera:  tc=2S/(v¢-u) + 2S/(vctu)

[TpupaBHKBas BpeMs ABMKEHUS BepTojera u camoiera S/(Vp+u)= 2S/(ve-u) + 2S/(vc+u)
ITomy4yaem KBaspaTHOE YpaBHEHHE u® + 4veu + 4vevg - v2=0

IMoacrasisteM Ve=3,2Vg:

2,26vp” +12,8uvp+u°=0

Pemrast otHocuTeNnbHO Vg, HaxoauM Vg =(-473.6 + 458)/5.12 = (-92.5 + 89.45) km/u.
Pemenue Vg = -3 kM/4. cieyeT OTOPOCUTH, TaK Kak BEPTOJIET HE JIETAET C TAKOH CKOPOCTBIO.
CrnepnoBarenbHO, CKOPOCTh BepToieTa -181km/u.

CkopocTb camornera V=3,2Vp = 580xM/4

OtBeT: V:=3,2Vg = 580KkM/u
3amanue 3

Macca xxugkocta 1 mp= p1*Vi= p1* S¢ I
Macca xxugroctu 2 My= p2*Vo= po* S¢ Ic2
OTHorrenue Macc My/my = pg It/ (p2 ICZ)
3anuinieM ycioBUe IUIaBaHHE TPOOUPKH B KUAKOCTH: Fo=P
Fa=p19 (Sx Ix) — cuna Apxumena, aeicTByroIIas Ha MPOOUPKY C COACPIKUMBIM.
P = (Sclc)p g — Bec mpoOHpKH € COACPIKIMBIM.
['ne p — IIOTHOCTH 0O, OHOM, THOO0 JPYroW KHUIKOCTEH B 3aBUCMOCTH OT YKCIIEPUMEHTA.
Torma p1 (Sx1x) = (Scle)p
[Monygaem: = 1:Scp/(p1 Sx) - 3aBucumocts Iy oT I mpsimast.
Haiinem otHortenue ly/ | = Scp/(p1 Sx) B 060ux ciayuasx
B iepBoM ciry4ae (p= p1) D1 = (Sep / p1 Sx) = S¢ /Sx
BO BTOpOM cityuae (p=p2) D2 = (Sc/Sx)*(p2 /p1) = D1(p2 /p1)
[Monygaem p; /p2 = D1/ D3
Crpoum rpaduku ly ot I u onpenensem Dy u D,
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Paccmarpusas tpeyronsauku ABC, momydaem
D;=((13,5-11,5)/(6-3,5)) = 0,8, D,=(13.5-12.5)/(7-5.5)=0,7.
Ortcrona p; /p; = D1/ D,=0,8/0,7 = 1,14

OtHorrenue Macc My/m; = pg I/ (p2 ICZ) =1,14 *3,7/5,7= 0,74

Otset: my/my = 0,74

3amanue 4

MoIHOCTH OTPEOUTENCH:
P,= UY Ry
P2= U R,
ITo 3akony Oma miis ydacTKa IIEMH HaiieM 00IIee CONMPOTUBIICHHUE IENU JI0 U IOCIe BKIIOUYCHHUS
YaliHUKA.
Room = U/l =27,16 Om
R’ 6w = U/I'=14,6 Om
3anuiuem o011ee CONPOTUBIIEHNE LEMH JI0 U MOCIIe BKIIIOUEHUS YallHUKA:
Ron = Ro"' I:21
R,06m: R0+ Rj_ Rz/( R]_ + Rz)
Bripazum R1u R
R1 = Roow - Ro=24,16 Om
R2 = R1(R’o6m - Ro)/(R1-R’o6m + Ro)=22 Om
[Tomywaem a1st MOITHOCTEM:
P;= U% R1=2000 Br=2 kBt
P,= U/ R;=2200 Br=2,2 kBTt

OrtBer:
P,=2 xBrt, P,=2,2 kBt

3aganue 5

Macca moHeTsl My, = py, hS

h = m,, / Sp,,— BbICOTa MOHETHI.

[Tpu ocTBIBaHUM MOHETHI J10 TeMItepatypbl 11 = 0 °C BeIIEIsIETCS KOTUYECTBO TEIlIa
Q =Cm,, (T,—T1), KOTOPOE TOCTATOYHO ISt TOTO, YTOOBI PACILIABUTH CHET 00BEMOM SX,
rjae X — r1yOuHa, Ha KOTOPYIO MOrpy3uTcs MoHeTa: Q = Am=Ap SX.

[Monyuaem ypaBHeHue TemoBoro oamanca: My C(T,—T1) = ApeSx



Otcroga my= ASpx/ (C(T,—Ty))
Haiinem X. OGbeM oteperust B cuery V = Sx = xnd’/4, monyaaem x=4V/ nd?
Wroro h = 4m,, / pynd® = hpx! (puC(To—T1))= ApdV / (nd?pyC(To—T1))=1,7Mm

Otser: h=1,7MMm



