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3agaua 1.
JIBa rpys3a, maccamMuM m; M My, CBS3aHbl HEBECOMOU
HEPACTSHKUMOM HUTHIO, MEpPeOpOIIEHHON uYepe3 HETOABHKHBIHI

HEBECOMBIN OJIOK M HpOXO,Z[}IHICﬁ CKBO3b I'PY3 mMj, KaK ITOKA3aHO

Ha pUCYyHKE. MexXy OTBEpCTUEM U HUTBIO CO3/IAETCA TOCTOSIHHAS m,

cuna tpenus F. Haiinure yckopenue rpy3oB. CUiioi TpeHHs B OCU m;

0JI0Ka IpeHeOpeyb.
Haitnure:
1) yckopeHue rpy3o0B, ipeHedperas CuiIoil TpeH:us HUTH O TPy3;
2) yCKOpPEHHE IPY30B, CUUTAS, YTO CUJIA TPEHHSI HUTH O TPYy3 My

IIOCTOSIHHA U paBHa F.

Pemenne:

|my—m4|
I)I/IB BTOPOT'O 3aKOHA HrroTona IOJIYyYUM: Qg = g —= 1
mp +m1

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

Hprorona:
my,g—T, — F =m,a,
T,—T,—F=0
Ih-mg=ma
[Tosyunm:

(my; —my)g — 2F
m; +m,

a1=
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[Ipn ycnosun

2F
mz >7+m1

AHaOTUYHO PacCMOTPUM BTOPOH BapHaHT (rpy3 m; ABUKETCS BBEPX):

_ng + Tz —F = msya,

_T2 + Tl —F=0
_T]_ + mlg == m1a2
[Homyunm:
(my —my)g — 2F
a2 ==
m; +m,
[Ipn ycnosun
2F
m, <m; ——
2F 2F
A Tak)e BapuaHT, KOTJla YCKOPEHHUE PABHO HYJIIO: M, € [ml R + ?]
Kpumepuu ouyenueanusn
Kputepuu oneHuBanus 3aganus |
No DONEMEHT pelICHHUS bann
He ynoBneTBOpseT HU OTHOMY M3 YCIOBHI 0
BepHo HalieHO YCKOPEHUE B OTCYTCTBUM TPEHUSL. 1
3 BepHo HalineHo yckopeHue ¢ yuyeroMm TpeHus (1 BapuaHT) ¢ ydyeTrom )
OPEABIIYIIErO MYHKTA.
4 BepHo HaliieHO yCKOpeHHE C yueTOM TpeHHs (2 BapUaHT) C y4eTOM 3
OPEABIIYIIErO MYHKTA.
5 BepHo HailieHbl YCKOpPEHHUS C YUYETOM TPEeHUs (BCE BAPUAHTHI) C YUETOM 4
MPEAbIIYIIUX TYHKTOB.
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3amaua 2.

[TmockoBbIMmyKIIas TUH3a, TOMEIIEHHAs B BOy, 00J1a/1aeT TaKOM YK€ ONTHYECKON
cuion D, Kak JBOSKOBBINYKJAs JIMH3Aa, NOMENIeHHas B riunepuH. [lokazarenn
MPEJOMIICHUSI BOABI Ngony = 1,33, rounepuna n, = 1,47 u Bo3ayxa n, = 1.
JIBOSIKOBBINYKJIasl JIMH3Aa COCTABJICHA M3 ABYX OJMHAKOBBIX MJIOCKOBBINYKJIBIX JIUH3.

Haiiqure:

1) mokazarenpb nMpeaoMIeHUs MaTepuaa JIMH3bI;

2) BO CKOJIBKO pa3 U3MEHUTCS ONTHYECKAs CHJIa, €CJIU IIOCKOBBIMYKIYIO JIMH3Y

N3 BOJbI ICPECMECTHUTL B BO3AYX.

Pemenne:

dopmyJia TUH3BL:

[Tosyunm:
n
n=——=164

Onrtuueckas cuiia B BO3JyXe:

n
n 1 Bo3a_1
Dposn = nBosa_l 2=D- T =2,75D
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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.
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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) oTHOIIIEHHE CpeHEKBAIPATUIHBIX CKOPOCTEH MOJIEKYJI ra3a B COCTOSSHUM D
uB;

2) otnowenune KIIJ mpennoxxenHoro nukina k KIIJ wmaeanbHOM TemioBoi
MaIllMHbI, pabOoTarOIIEH TIPHU TEX JKE YCIOBHUSIX.

Cnpasounvie  Oamnvle: paboTa Traza B  HM30TEPMUUYECKOM  IpoLecce

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

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

ABYXaTOMHOI'O ra3a.

Pemenne:

PaCCMOTpI/IM MMOCJICA0BATCIIBHO BCC UCTHIPC IIpoLecca:

1. A — B (U30TepMUYECKHIA)
Qap = Ass
P,V, = URT,
PgVy = 9RTpy
T,=Tg

RNZ
A7 OR
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Omciooa credyem, umo Aug = 9RT,ln (ZB ) = P,V,ln (Z—B)
A A
Va
Pg = Py —.
B =Fay

2. B — C (u300apHbIi)
Apc = Pg(Ve — Vp)

Ve = V4 no ycnosuro

%
Agc = Pg(Vy —Vp) = PAV_A(VA — Vp).
B

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

IIpoyecc uzobapmuwiii, nosmomy

To =Ty il =Ty L.
Vg Va
Qpc = ﬂ19RTA (E — 1)
2 Vg
3. C — D (aguabaTHBIN)
Acp = (Te — Tp)

-1

TVY~1 = const

VoYt Vg (VoY E
Ty =T (—) =T,—(—] .
b C(VD) 4y, (VD)

p 9R R Vs . (VC)V 1
cD — Y — 1 AVA VD

Ve =V, no ycnosuro

2 YR T 4> 1 (VA)
CD_]/ 1 AVA VD

Qcp = 0, m.x. aduabammnwiii npoyecc

~T).
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4. D — A (u3006apHbIif)
Apy = Py(Vy — Vp).

i+ 2 i+ 2
QDA == ﬁCpAT == TﬁR(TA TD) == > 19RTA(1 - ( )]/ 1)

s onpenenenus KITJ| mukna ciaoxkum Bce paboThl M pasfeiuM Ha CyMMY
TEIUIOT:
_ App +Apy
Qap *+ Qpa

v,
PaValn (32) + Pa(Va = V)

PaValn (B) + 52 0RT, (1 - VA(VA) )

v, 2 Vs \V,
n=21%
nKapHo = 60%
T _03s.
77KapH0

CpennekBagpariiHasi CKOPOCTh MOJICKYJ rasa:

TD VA VA>Y !
Ts Vs VD '
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Kpumepuu oyenusanusn

Kputepuu olieHuBaHud 3a/1aHus 3

DIEMEHT pellICHUs

bamn

He ynoBneTBopseT HU OIHOMY U3 YCIOBHI

Bepno 3anmcaHo mepBoe  Hayalo — TEPMOAMHAMHUKH IS
HU30TEPMUYECKOT0, U300apHOTO M aInadaTHOTO MPOIIECCOB, 3aMUCAHO
ypaBHenue Ilyaccona s amumabaTHOro Impolecca, 3amucaHo
BeipakeHue st KI/I nukna Kapho.

B noimHoM 06beMe BBITIOTHEH MPEALILAY NN KPUTEPUH. A TaKKe BEpHO
ONpEeNeNICHbl TeMIlepaTypa M JaBJCHUE Tra3a B KaXJIOH TOYKe
(A,B,C,D), 3aIlMcaHo BBIPAKCHUE T OnpeAcIeHUs
CPEJHEKBAIPATUYHON CKOPOCTH MOJICKYJI HeaJIbHOTO Irasa.

B nonnoMm 06bemMe coOMIoneHbI ABA MPEIBIAYIINX KPUTEPHs, BA0OABOK
BEPHO oIpeziesieHa padoTa U KOJIMYECTBO TEIUIOTHI, TOJIBOAUMOE K razy
BO BCEX YETBIPEX IMpoIieccax MUKJa.

CoOnronieHpl  YCIIOBUS 1O TPEABIAYIIMM TpeM KPUTEPHUSM, BEPHO
HaiiieHo otHomeHue KIIJ[ nuxna xk KIIJ [ukma KapHo u BepHO
HalJICHO OTHOIICHHE CPEIHEKBAJIPAaTUYHON CKOpOCTU B Touke D Kk
CpEIHEKBAIPATUYHON CKOpOCTH B Touke B (1-i BapuaHT).

10
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3agaua 4.

To4yeuHbI TOJOKUTENBHBIN 3apsia (
MAacCOM m, JBWXKYLIMKUCS CO CKOPOCTBIO V(o B 7 B
BaKyyMe, BJIETAaCT B OTPAHUYCHHYIO 00JIaCTh, i : ©
II€ €CTh BJIEKTPUUYECKOE TO0JIE, HAMPABIEHHOE +q° OT__.—X < ]
BJIOJIb TOPU30HTAIBHON OCH X (CM. PUCYHOK). “‘— o © i
[Ipoexkuusi HaNpsHKEHHOCTH  JJIEKTPUYECKOTO ) 1 1
nmoysi MeHsietcss 1o 3akony E, = —bx (b - 2‘I .

W3BECTHAsl IMOJIOKUTENbHAs MOCTOsHHAsA). [Ipoias nyTh paBHBIM MOJOBUHE OT
MaKCHMAaJbHO BO3MOJKHOTO, 3apsij NOMAJaeT B OTpaHMUYEHHYIO 00JIacTh, I'ZI€ €CThb
OJIHOPOAHOE MarHuTHoe mnosie B mupunoit h. Cunoit Tspkectu npenedpeys.

Hainure

1) ckopocCTh 3apsia IpU IPOXOKACHUH yUacTKa AIEKTPUUECKOTO OIS

2) yroa o, Ha KOTOPBIA BEKTOP CKOPOCTHM 3apsia OTKJIOHWICS OT

INEPBOHAYAJIILHOI'O HAITPABJICHUS ITPH BBUICTC U3 MAaIrHUTHOT'O I10JIA.

Pemenmne:

YpaBHEHHE TUHAMUKU:

ma = —qbx
[Tosryuyaem nepuo:
T =21 |—

Pemenue YPaBHCHUSA TUHAMUKHU:

= Asi (Znt>
X = Sin T

HOI[CT&BJI?[?I HCXOOHBIC TAHHBIC, HAXOAWM BPCM: ITPOJICTA:

T

t=ﬁ
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Haxonnm ckopocts:

B margutHOM mOJIE:

%
quB = mF
N3 pucynka Haxoqum:
~ 2qBh
a = arcsin

V3mu,

Kpumepuu oyenusanusn

Kputepuu ouenuBanus 3aaanus 4

No DJIEMEHT pelICHUs bann
1 | He ynoBneTBOpsIeT HU OTHOMY M3 YCIOBHI 0
3anaua peuieHa 0e3 yuera NepeMEeHHOTO IEKTPUUYECKOTO MOJIsl. 3
3 BepHo omucaHo NBMKEHHE B MAarHUTHOM I10JI€, OIMMOOYHO YITCHO 6
MIEPEMEHHOE ICKTPUUECKOE T10JIE B YPABHEHHUSIX.
4 BepHo onncaHo JBUKEHHUE B JIEKTPUYECKOM U MAarHUTHOM ITOJISIX C 9

HE3HAYMTEIIbHBIMM BBIUHMCIUTEILHBIMU OITHOKAMMU.

5 | 3ajgada penieHa nojHOCThI0 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. Jlnuna cocyaa L = 0,5 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 CONMPOTHBIICHUS

TpeHus npeHedpeysb. OTBET NPUBEAUTE B METPAX, OKPYTIIUB JI0 1E€CATHIX.

Pemenmne:

A 4 [Ipu norpyxeHuH cocya B HErO CHU3Y Yepe3

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

HN30TCPMHUUCCKOI'O CKATHA BO3AyXa

(p0 +pg(h+L—x))S(L—x):poSL

<&
<

I x ITocne OTKPBITHSA KPBILIKH cocyn

IMOAHUMACTCS 3a CUHCT PA3HOCTHU I[aBJ'IeHI/Iﬁ BO3ayXa

BHYTPH U CHAPYXKH pg (h+L-x)S~mg :

ITo YCIOBHUIO, KHUAKOCTb BBITCKACT H3 COCyda PAaBHOYCKOPEHO, T.C. COCYI

S
a =pi(h+L—x)—g = const
MTOJTHUMAETCS B 3TO BPEMS C ITOCTOSIHHBIM YCKOPEHUEM m :

V,=2ax

Haxonnm HavanmbHy10 CKOPOCTh COCYJa MPU B3JIETE
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_V02_2ax a

- —_— X
N3 3ak0Ha cOXpaHEHUs SHEPTUH BBICOTA MO IbEMA 2¢ 2g ¢
h, m L m X, M S, m? m, K2 a, m/c? H, m
2 0.5 0.058 0.08 2 966.82 5.6
Kpumepuu oyenusanus
KpuTepuu onieHMBaHuUs 3aaHUS 5
No DJIEMEHT pEeIICHUS bann
1 | He ynoBneTBOpsIET HU OAHOMY U3 YCIOBUU 0
) Hanucansl BbIpakeHUs IS JaBJICHUS BO3MyXa NPH TOTPYKEHUU 4
cocyjia
3 | HamucaHsl BeIpaskeHUS ISl YCKOPEHUs COCY/Ia M BBICOTHI MOABEMA. 8
4 [IpuBeneHo pemieHHe C HEOOXONWMBIMH TOSICHCHHSIMH, HO TIpH 12
PEIICHNUHU AOMYIIEHbI OMMOKH, TPUBOASAIINE K HETPABUILHOMY OTBETY
5 | [IpuBeneHo mpaBUILHOE PEIICHNUE C HEOOXOMUMBIMH MOSICHEHUSIMH. 16




