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3agaua 1.

JIBa rpysa, maccaMu m; U mp, CBA3aHbl HEBECOMOW HEPACTIKUMOU
HUTBIO, TMEpPeOpOIICHHOW uYepe3 HEMOJABMKHBIA HEBECOMBI OJIOK,
YCTAHOBJICHHBIN HA )KECTKOM LIEPOXOBATOM LITAHTE, IPOXOIAIIEH CKBO3b
Ipy3 m;, Kak II0Ka3aHO Ha pHUCYHKe. HuTh cuurath HEBeCOMOUW U
HepacTsKkuMoit. Cuitoi TpeHust B ocu 0J10Ka mpeHeopeyb.

Hainure:

1) yckopenue rpysa m;, mpeHeOperas CHJION TpEeHHUS MEXIy Tpy3oM m; U

ILITAHTOM;

2) yCKOpEHHME Ipy3a m;, CYUTAs!, YTO CHJIA TPEHUS MKy FPY30M My U IITAHT 0N

IIOCTOSIHHA U paBHa F.

Pemenne:

|my—m4|
1)1/13 BTOPOT'O 3aKOHA HrroTona IIOJIYyYUM: Ag = g —= 1
mp +m1

2)PaccmoTpuM mepBbIil BapuaHT (rpy3 m; ABUKETCS BHU3). 3alUIIEM 3aKOHbI

Hrrotona:
ng - T1 - F == mzal
T, —myg =mpa,
[Tosryunm:

(m, —my)g—F

a1 =
my +m,

[Ipu ycnoBun
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>F+
m; > —+my
g

AHaJIOTUYHO pacCMOTpUM BTOpOﬁ BapHUaHT (pr3 my; IBUIKETCA BBCpX):
_ng + Tz —F = mzaz

_T2 + mlg - m1a2

[Tomyunm:
(my —my)g —F
a2 =
my + m,
[Ipu ycnoBuun
F
mz < m1 - =
F F
A TaxXe BapuaHT, KOrJa yCKOPEHUE PABHO HYJIIO: M, € [ml —5im + E]
Kpumepuu ouenueanusn
Kputepuu oneHuBanus 3aaanus |
No DONEMEHT pelICHHUS bann
He ynoBneTBOpseT HU OTHOMY M3 YCIOBHI 0
BepHo HaliieHO YCKOpEHUE B OTCYTCTBHM TPEHHUSL. 1
3 BepHo HalineHo yckopeHue ¢ yuyeroMm TpeHus (1 BapuaHT) ¢ ydyeTrom )
OPEABIIYIIETO MYHKTA.
4 BepHo HaliieHO yCKOpeHHE C y4eToM TpeHHs (2 BapUaHT) C y4eTOM 3
OPEABIIYIIErO MYHKTA.
5 BepHo HailieHbl YCKOPEHUS C YUYETOM TPEeHUs (BCE BAPUAHTHI) C YUETOM 4

MPEIbIAYIIMX TYHKTOB.
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3amaua 2.

[1nockoBbIMyKIIas TMH3a, MIOMEIIEHHAs B BO/Y, 00J1aJIaeT TAKOM e ONTUYECKON
cuno D, Kak JABOSKOBBINMYKJIas JMH3A, INOMEIIEHHas B KepocuH. [lokasarenu
npenomsieHuss Boabl n; = 1,33, kepocuHa ny = 1,39 u Bo3gyXxa nNges; = 1.
JIBOSIKOBBIITYKJIasl IMH3a COCTABJIEHA U3 IBYX OJUHAKOBBIX IUIOCKOBBITYKIIBIX JTUH3.

Haitnure:

1) mokasatesb MpeIoMIICHUsI MaTepuaa JIMH3bL;

2) BO CKOJIbKO pa3 U3MEHUTCS ONITUYECKAs CUJIA, €CJIH MIJIOCKOBBIMYKIIYIO TUH3Y
13 BOJBI IEPEMECTUTH B BO3AYX.

Pemenne:

dopmyJia TUH3bL:

D=(--1) ’
— \n, R
[Tomyunm:
ngn
n=-——"—=146
2ng — Ny

Onrtuueckas cuiia B BO3yXe:

1 n
—1 _=D.B"L=4,7D
Nposp R ——1

DBo3,q =
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Kpumepuu oyenusanusn

Kputepuu onieHuBaHus 3a1aHus 2

No DONEMEHT pEelICHHUS bann

1 | He ynoBieTBOpsieT HU OJHOMY M3 YCJIOBUU 0

2 | Bepno 3anmmcana ¢opmysa JIMH3BI JJIsl TIEPBOTO CIyYasl. 2

3 BepHo 3anmcana Qopmyna nMH3BI UIsI TEPBOTO Ciiy4yass U BTOPOTO 4
ciyvas.

4 HaiineHo 3HaueHHE MoOKa3aTessl NPEJIOMIIEHUS C YUYETOM MPEABIIYIINX 6
IYHKTOB.

5 Haiinena onTtuyeckasi CUibl JIMH3bI B BO3JIyXE C YUYETOM MPEAbITYIINX 3

ITYHKTOB.




®epepanbHoe rocyfapcTBeHHOe aBTOHOMHOe

o6pa3oBaTebHOE yYpexaeHe BbiCcLLero obpasoBaHus

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. bBayMaHa (HauMoHanbHbIN MCCNeaoBaTENbCKUIN YHUBEPCUTET)»

ONMTMMMNUNALA WKOJIbHUKOB «WWAI B BYOQYLEE»

3agaua 3.

B nponuiom rojy, BBIMYCKHUK OJHOW M3 IIKOJI pernwt s npoekra «lllar B
Oynymiee» pazpadotats npurarens ¢ KI1/1, 6onpimm, yem y nukia Kapuo. [{ns atoro
OH MPEJJIOKUI UCTIOIB30BAaTh ITUKII JUTsI MACAIBHOTO JIBYXaTOMHOTO Ta3a, COCTOSIIIHIMA
M3 YeTHIPEX MPOIECCOB: M30TEPMHUUYECKOTO pacIIUpeHUs U3 cocTosiHus A (P4 =
200 kIla,V, = 0,2 m3,T, = 400 K) no cocrosuus B (Vg = 0,5M3); u306apHOro
OXJIAXJEHUsI 10 cocTosiHus C, B KOTOPOM OOBEM BO3BpAIIaeTCsd K HCXOJHOMY
sHauenuio (V. = V,); anmabatnyueckoro cxxaTusi 10 COCTOSIHUS D, B KOTOPOM 00BEM
JNOCTUTAET 3HaUeHus V, = 0,1Mm3; M300apHOT0 HAarpeBa /10 UCXOTHOTO COCTOSHUS A.

Hanpure:

1) oTHOIIEHHE CPEeTHEKBAIPATUYHBIX CKOPOCTEH MOJIEKYJ ra3a B COCTOSIHUM A
ucC;

2) otnowenune KIIJ npennoxxenHoro nukina k KIIJ wmaeansHOM TemioBoi
MaIllMHbBI, pabOTarOIIEH IPHU TEX JKE YCIOBHUSIX.

Cnpagounvie  Oamnvle: paboTa Traza B  HM30TEPMUUYECKOM  IpoLEecce

V2
paccunTbiBaetcst mo (opmyne A = vRT an—; ypaBHEHHE aanabaTHOTO MpoIiecca
1

i+2, .
umeeT Bua pVY = const, rae y — mokasarenb aauabaTel (Y = T); 1 =5 mug

I[ByxaT OMHOTI'O Ira3a.
Pemenne:

PaCCMOTpI/IM MOCICA0BATCIIbHO BCC UCTHIPE IIpoLecca:

1. A — B (M30TepMUUECKUIA)
Qap = Ass
P,V, = 9RT,
PgVg = 9RTy
Ty =Tg
P,V
=58

Omcrooa cnedyem, umo Ayg = 9RTyln (Z—B) = P,V,ln (Z—B)
A A
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V4
Py = Pypr-
B

2. B — C (u3006apHbIii)
Apc = Pp(Ve — V)

Ve = V4 no ycnosuro

i i+ 2
Qpc = EﬁR(TC —Ty) +9R(T; — Ty) = TﬁR(TC — Ty).

IIpoyecc uzobapmwiii, nosmomy

v, Vs
T¢ =TBVB —TAVA
i+2 Vy
Qsc = ——ORT, (V—B - 1)

3. C — D (agnabaTHbBIN)
IR
Acp = )/Tl (Te — Tp)

TVY~1 = const

Ve\ ™ Vs (Ve ™
Tp =T (=) =Ti—(=) .
b C(VD) 4y, (VD)

p 9R R Vg . (VC)V 1

Ve =V, no ycnosuro

A = YR TVB 1 (VA)
CD_]/—l AVA VD

Qcp = 0, m.x. aduabamuwiii npoyecc
4. D — A (u3006apHBIii)
ADA == PA(VA - VD)

i+2 [
QDA == ﬁCpAT == _19R(TA TD) ==

2 2

T2 T, (1— L ——( 4y,
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Hnsa onpenenenus KIIJ| nukna cioxkum Bce paboOThl M pa3ieinuM Ha CyMMY
TEIIOT:
n = Ayp + Apy
Q4 + Qpa

V
PAVAln (V_j) + PA(VA - VD)

P, V,ln (%) + %ﬂRTAu - % (%)y_l)

n=21%

7”:

77KapH0 = 60%

n

— =0,35.
77KapH0

Cpe,Z[HCKBaI[paTI/I‘{Ha}I CKOPOCTBb MOJICKYJI ra3a:

Va _ |Ta_ |Vs
Ve (Te Va

Kpumepuu oyenusanusn

Kputepun onieHuBaHus 3aJ1aHust 3

No DJIEMEHT pelIeHUs bann
1 | He ynoBneTBOpsieT HU OJJHOMY U3 YCJIOBHIA 0

BepHo  3anmcaHo mepBoe  Hayajgo  TEPMOAMHAMMKH IS

U30TEPMHUYECKOT0, N300apHOTO U auabaTHOTO MPOIECCOB, 3aMKUCAHO

2 ypaBHenue Ilyaccoma mans agmabaTHOro Impolecca, 3aluCaHo 3
BbipaxkeHue st KII/I nukina Kapho.
B nonHoM 06beMe BBIOTHEH NPEAbI YU KPUTEPUNA. A TaKKe BEPHO

5 | OPENeeHbl TeMIEpaTypa M JABICHHE rasa B KOKIIOM TOUYKE 5

(A,B,C,D), 3aIKMCaHo BBIPAKEHUE IS ONPEIEIICHUS
CpeHEeKBaAPATUYHOM CKOPOCTH MOJIEKYJ MJI€aJIbHOTO Ta3a.

B mostHOM 00BbeMe cOOTIONEHBI IBa TPENBIAYIINX KPUTEPHS, BIOOABOK
4 | BepHO ompeneneHa paboTa 1 KOJIUYECTBO TETIOTHI, MOABOAUMOE K Ta3y 8
BO BCEX YETBhIPEX Mpolieccax KA.

CoOmroneHpl yCIOBUSL MO MPEABIAYLIIMM TPEM KpPUTEPUSM, BEPHO
HaiineHo otHowmenue KIIJ[ nmmkna x KIIJ[ [ukma Kapao u BepHO
HalICHO OTHOILIEHUE CPEIHEKBAJAPATHYHOM CKOPOCTH B TOuke A K
CpeHEeKBaApaTUYHOM CKOPOCTH B TOuKe (.

10
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3agaua 4.

TouyeuHbI TIOJIOKUTENBHBIN 3apsl (
MAacCOM m, ABHXKYIIMMCA CO CKOPOCTBIO Vo B T 5ol
BaKyyMe, BJIETaeT B OIPaHUYCHHYIO O00JacTh, vy : © %
II€ €CTh AJIEKTPUUYECKOE MOJIE, HANPABIEHHOE +q° OT__X = j
BJIOJIb TOPHU3OHTAIBHOM OCH X (CM. PHCYHOK). -— 0
[Ipoekuuss HanpsHKEHHOCTH AIEKTPUYECKOTO ) 1 1
noyisi MeHsercss mo 3akony E, = —bx (b - jl h

W3BECTHAsl MOJIOKUTENbHAs MOCTOssHHAsA). [Ipoias myTh paBHBIM MOJOBUHE OT
MaKCHMaJIbHO BO3MOJKHOTO, 3apsij IONAJaeT B OrpaHMUYEHHYIO 00JIacTh, I'ZI€ €CTb
oHOpoaAHOE MarHuTHOE nosie B. Cunoii TsxecTu mpeHeOpeyb.

Hainure:

1) pa3zmep obaactu anexkTpuueckoro mosst (L/2);

2) pa3mep oO0JacTM MarHUTHOTO TOJIE h, eclu BEKTOp CKOPOCTH 3apsja
OTKJIOHHMJICS OT IIEPBOHAYAJIBHOIO HAINPABIICHUS IPU BBUIETE U3 MAarHUTHOTO IOJIS HA
YIoJ 0.

Pemennue:

YpaBHEHHE TUHAMUKH:

ma = —qbx
[Tosryuaem nepuo:
T =2 i

Pemenue YPaBHCHUA JTUHAMUKU:

= Asi (Znt>
X = Sin T

HOI[CT&BH?[?I HCXOOHBIC NAHHBIC, HAXOAUM BPCM: ITPOJICTA:

T

t=-—
12
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Haxonnm ckopocts:

V3

17=170—
2

N3 3ak0Ha M3MEHEHHSI MEXaHUYECKOMN OHCPIruu OmnpecacsieM pasMcEp oOmacTu

0,5/ ¢ yaeTom pabOTHI IEPEMEHHOM CHUIBI:

051 |0
T |16qE
B marsutHOM Mm10J1€;
B = v?
quB =m R

N3 pucynka Haxogum:

h— \/§va sina
B 2qB

Kpumepuu oyenusanusn

Kputepuu ouenuBanus 3aaanus 4

No DIEMEHT pellICHUs bann
He ynoBneTBOpseT HU OTHOMY W3 YCIOBHI 0
3anauda peuieHa 0e3 yueTra NepeMEeHHOTO IEKTPUUYECKOTO MOJIsl. 3

3 BepHo omnucaHo BH)KEHHE B MAarHUTHOM I10JI€, OIIMOOYHO YUYTEHO 6
NEPEMEHHOE 3JIEKTPUYECKOE MOJIE B YPABHCHUSIX.
4 BepHo onucaHo JBUKEHUE B JIEKTPUYECKOM U MAarHUTHOM ITOJISIX C 9

HE3HAYUTCIIPHBIMHA BBIYUCIIMTEIILHBIMU OIIMOKAMH.
5 | 3agava pernieHa MmojHOCThI0 BEPHO. 12
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3amgaua 5.

ITycroii cocyn B popMe TOHKOCTEHHOTO MPSIMOTO LWJIMHAPA, C OJHOW CTOPOHBI
3aKpBITOTO JHOM, MEJJIEHHO MOIPY>Kat0T OTKPBITOI rOPJIOBUHON BEPTUKAJIBLHO BHU3 B
Boay. Korna paccrosiHue ot 1Ha cocy/ia 10 MOBEPXHOCTH BOJBI CTAJIO PABHBIM /1 = 2 M,
COCyZ IUIOTHO 3aKpbUIM KpBIIIKOW M JOCTalIu M3 BOJAbl. A 3aTeéM OCTaBHIU B
BEPTHUKAJIBHOM II0JIOKEHUM KPBIIIKOW BHHU3 HAa TOPU30HTAJIBHOM IOBEPXHOCTH. B
KaKOW-TO MOMEHT BPEMEHH BHE3AIIHO KPBIIIKA OTKPBLIACh, U COCYJ IOAINPBITHYIJ HA
BBICOTY /1, HO KpBIIIKa OCTanack Ha cTojie. OLIEHUTE ATy BBICOTY /1 B IIPEIIOIOKEHNUH,
YTO ONHMCAHHBIE MPOLECChl H30TepMHUUecKHe. Macca cocyna 0e3 KpBIIIKH paBHA
m =2 Kr, Maccoi Bo3Jlyxa B cocyje npenedpeus. J[nuna cocyaa L = 0,6 M, muiomaab
ceuenus S= 0,08 M>. Atmocheproe nasnenue 10° Ila, mmotHocTs Boasl 10° xr/m?,
g =10 m/c?. JKuaKocTh MOKUAAET COCY] PaBHOYCKOpeHO. CUllaMK COMPOTHBIICHUS

TpeHust npeHedpeyb. OTBET NPUBEAUTE B METPAX, OKPYTIIUB JI0 1€CATHIX.

Pemnenmne:

A 4 [Ipu norpy>xeHuH cocy1a B HErO CHU3Y Yepe3

OTKPBITYIO TOPJOBUHY 3aiiA€T BoAa. IlycTh x — 310
h+L-x TOJIIIMHA CJOSl JKUJAKOCTH B COCyJe. YCIOBHE

HN30TCPMHUYCCKOI'O CKATHA BO3QyXa

(p0 +pg(h+L—x))S(L—x)=poSL

<&
<

I ¥ ITocne OTKPBITHSA KPBILIKH COCy.l

IMOAHMMACTCA 3a CUCT PA3HOCTH JIaBJICHUM BO3yXxa

BHYTPH U CHAPYRKH 0 pg(h+L-x)S—mg

ITo YCIIOBHUIO, KHUAKOCTb BBITCKACT M3 COCyda PAaBHOYCKOPEHO, T.C. COCYI

S
a =pi(h+L—x)—g = const
TIOTHUMAETCS B 9TO BPEMS C MOCTOSHHBIM YCKOPEHUEM m :

V,=N2ax

Haxonnm HavanmbHy10 CKOPOCTh COCYJa MPHU B3JIETE

2
Ve 2ax a
=—=—X

N3 3ak0oHa COXpaHEHMS YHEPTUH BhICOTA MOIbEMA 2¢g 28 g
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h, m L, m X, M S, M’ m, K2 a, m/c? H, m

2 0.6 0.064 0.08 2 1004.42 6.4

Kpumepuu oyenusanusn

Kputepuu olieHuBaHus 3aJ1aHus 5
No DJIEMEHT pelIeHUs bann
1 | He ynoBneTBOpsieT HU OJIHOMY U3 YCIOBUHI 0
) Hanwucanbl BblpakeHUsI Il JIaBJICHUS BO3AyXa MpHU MOTPYKEHUU 4
cocyna
3 | Hanncansbl BbIpaXKeHHS JJ1sl YCKOPEHHUS COCYJIa U BBICOTHI NOIBEMA. 8
4 [IpuBeaeHo pemieHMe C HEOOXOAUMBIMHM TOSCHEHUSIMH, HO TIpH 12
pElIeHUH TONYIIEHbl OLIMOKH, TPUBOJSIIME K HETPABUILHOMY OTBETY
5 | IlpuBeneHo mpaBuIbHOE pEUICHUE C HEOOXOAMMBIMH MOSCHEHUSIMH. 16




