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OtBerni: EI'D mo ¢pusuke
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Bo3moxkHoe peumeHue

1. JInst onucaHus IBHIKEHUS CUCTEMbI BOCIOJIb3YeMCSsl BTOPBIM 3aKoHOM HbioToHa
U 3akoHOM AMoHTOHa-KylloHa.

2. Ilpu manbiXx 3HAYEHHSIX MOJYJS CHIIbI F Opycok NOKOWTCS, U Ha HEro
JICHCTBYET CcHIIa TPEHHs TIOKOS, MOJyJh f| KOTOpOW paBeH KacaTelbHOM

cocTaBsitollell cuibl F', To ecTh f, = F cosa..

3. Ilpu yBenmuueHuH Monyns cwibl F e KacaTelbHas COCTaBISAONIAs
yBEIMYHBACTCS, a MOJAYJIb CHJIbI HOpMallbHOH peakuuu croma N =mg — Fsina
yMmeHbiaercs. [loaTomy nociie gocTikeHus CUIIOH TPEHHS OKOSI MAaKCUMAaTIbHOTO
3HaueHHUs1 UN OpyCOK CKOJIB3HUT IO CTOJNY C YCKOPEHHMEM, W Ha HEro JeHCTBYeT
CHJIa TPEHHA CKOJIbKeHUs f, = UWN = umg — uF'sinal.

4.Korna wmomynb cuasl F - pocturer sHauenms F. =mg/sino, cuia
HOpMaJIbHOH peakIlMH OMOpbl OOpaTUTCS B HOJb, MOCJTE Yero Opycok OTOpBETCA
oT cTona U GyaeT MpONODKATh IBUraThcs ¢ yckopeHueM a=F/m+g. Cuma
TpEeHHsI TIPH 3TOM OYJIET paBHa HYIIO.

5. I'paduk 3aBUCHMMOCTH MOAYNsl CHJIbI TpeHHs f, JcHcTByollell Ha Opycok,
OT MOJTyJist CHITbI F M300paXkEH Ha PUCYHKE CIUTONIHON nuHuel. Touka «u3nomay
wmg

HaXo/IUTCs U3 yCIIoBUA f, = f,, oTkyna F,=————.
: coso +pusino

f

wmgh

0 F,  mg/sine }F

Pemenne.

OmpenenumM, Kakyro OBI CKOPOCTE IpHOOpeN CBOOONHO Hajalomuii M4, M3 3aKOHA COXpaHEHHS JHeprHH:
my?
- = mgh < v = +/2gh=+v2-10-20 = 20 m/c. CormacHo yCIIOBHIO, H3-3a COIPOTUBISHHS BO3IyXa, CKOPOCTH OKa-
zamace Ha 20% wmenpme: 0,8:20m/c=16M/c. Takum o6pa3zoM, HMIOyIThc MsS49a B MOMEHT TAJeHHS paBeH
p=mv=0,2-16 =3,2 kr-m/c.

OTrsert: 3,2.

Bo3MmoxkxHoe perieHue
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Bocnonbayemest popmymamu ocHoBHoro ypasheHuss MKT wjeanbHOro rasa, macchl OJHOH
| N M vMv?
MOJIEKYITBI i KOHIIGHTPAIUH: p = —monv-, n = —, m, = —, N =vNy. Otkyma p =
3 \% Na 1%
W3 rpa¢uka Bo3bMeM OIHY TOUKY, B KoTopoil V = 0,024 M3 1 T =300 m/c. JlaBieHue rasa
paBHO

- 2:32:1073.9- 10
P=""3 54103

=80 kIla.

Bo3mo:kHoe pemenue

1. Korna B HaceimeHHble napbl BoJbl pu 100 °C BHecIM XONOAHBIA CTakaH coO
apiom mipu (0 °C, Ha ero MOBEPXHOCTH Hadanach KOHJCHCAIMS TapoB, TIPH
KOTOpOIi BBIZICNSICTCSA TEIUIOTa KOHJICHCAIIMH, paBHAas TEIUIOTe Mapoobpa3oBaHMs
Bo/ibl ) = Lm 1 pacxojyemas Ha HarpeBaHHe Me/IHOTO CTaKaHa U IUIaBJICHHE Jib/la
B HEM (3Mecb L — yaenmbHas TeIUIOTa MMapooOpa3oBaHUS BOJBI, paBHas
2,3-10° x/kr).

2. Tlockonbky 3a CuY€T KHUISYEHUS BOABI B LHJIMHAPE IPH IOCTOSHHOH
temneparype 11 = 100 °C napel Bojbl B HEM BCE BpeMsl OCTAIOTCs HACHIIIEHHBIMU,
TO IPOLIECC HarpeBaHHsl CTaKaHa Co JIbA0M Oy/eT IPOHCXOAUTh 10 TeX Iop, I1oKa
caM CcTakaH M BoJa B HEM, NOTy4HBIIAsACA NP IUIaBICHUH JIb/la, HE HAarperoTcs 110
100 °C. Tlocme »Toro Boja B cTakaHe OyJeT HaXOJWThcs B PaBHOBECHH
C HACBILIEHHBIM T1aPOM, U TPOIECC €r0 KOH/ICHCAIIMH HA CTaKaHe 3aKOHYHTCS.

3. KonmugecTBo  TemmnoTel, HEOOXOAUMOE IS HarpeBaHHs MEIH, pPaBHO
O1=cMAT=cM(T,-T,), tae ¢ — ylelbHasi TEIUVIOEMKOCTh MEIH, paBHasi

380 Jix/(xr-K).

4. KonngecTBO TEIUIOTHI, HEOOXOJUMOE JUIS TUIABJICHHS JIbJlJa Maccod m, =pl
B cTakaHe, paBHO () =Am,=ApV, tae A=33-10° JuK/Kr — ynenbHas TeIUoTa
ILIABJICHHS JIBIA.
5. KonuyecTBo TeIuioThl, HEOOXOAUMOE Ul HarpeBaHds oOpa3oBaBIlEics TpH
MJaBICHUH JbAa BoAbl, paBHO Q3= cym (T —T2)=c.pV (T - T2), tae ¢, —
yle/bHas TeII0EMKOCTD Boabl, paBHas 4,2-10% JIx/(kr-K).
6. 3anuceiBas ypaBHeHHe TeIUIOBOrO OanaHca, uMeem: Q=0+ 0>+ 0s.
Hcnons3ys HaiieHHBIC BBIPaKCHHS JJIA BCEX KOJIMYECTB TEIUIOTHI, OKOHYATEIbHO
MOJIy4aeM HCKOMYIO Maccy CKOHICHCHPOBABIIETOCs Mapa:
m= [cM(T\ — T>) + ApV+ cop(T1 — T2)]/L.

6. Iloacrapnss yucieHHble naHHbIe B cicTeMe CU 13 yciioBHs 3a1a4H, TOIyqaeM:

m= [380-0,1-100 +900-100-107°-(3,3-10° + 4,2-10-100 )]/(2,3-10) =31 r.
Oteer: m= [cM(T) —T>) + hpV+ cop (T = T2)VL=343-102xkr=31T.

Bo3mo:kHoe pelenue

1. ITorok BekTOpa MarHUTHOM MHIYKIIMM 4yepe3 KaTYUIKy MpH YCIOBUAX 3aJa4d
paBeH @ = BNS.
2. Korga MHAOYKIMST MarHUTHOTO MOJS HAaYMHAET U3MEHATHCSA, B KATYILIKE IO
3aKOHY JJIEKTpOMAarHUTHOM HHAykimu @Dapanes mnossisercs mnocrosHHas JJ1C
uHAyKuuu €; = —dD/dt = —NS dB/dt = —-NS d(By —2Byt/t)/dt = 2NSB/x.
3. Ilo 3akony Oma nns 3aMKHYTOM LENU 4Yepe3 pPEe3UCTOp TEYET B TEUEHUE
MIPOMEXKYTKa BPEMEHH T MOCTOSIHHBIHN TOK / = €;/R = 2NSB/(TR).
4. KonuuecTBO TEIUIOTHI, BBIACIUBLICICS B PE3UCTOPE 3a 3TO BpeMs, 10 3aKOHY
Jlxoyns-Jlenna pasao Q = PRt = 4N*S?By*/(Rv).
5. IloxcraBiisas yncaeHHBIE JaHHBIE U3 YCIIOBUS 3a/1a4U, IOJIy4aeM:

0 =4-2000%-40%-107% (0,5)*/(2:10°-30) = 1,07-107 JIxx = 1,07 mIx.
Otser: O = 4N*S?(Bo)*/(Rt) = 1,07-107 JIx = 1,07 MJIx.
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Bo3mo:xHoe peumecHue

O6ocHoBaHue

['opka u Teo IBHXKYTCS MOCTyNareabH0. BHEIIHUE CHITBI — CHJIa PEaKIMK OTIOPBI U CHJTa
TSOKECTH — HE OKa3bIBAIOT JCHCTBUS B TOPU3OHTAILHOM HanpaBieHuu. Cuiia TpeHHs He
JICUCTBYET, T. K. TIOBEPXHOCTh TOPKH IMaakas. J[edcTBUEM CUIIbI COIPOTUBIICHUS BO3AyXa
MOYKHO MpeHeOpedb. Toraa B HHePIUAIbHOW CHCTEME OTCYETa 110 TOPU30HTAIBLHOW OCH
MOYKHO MPUMEHSATh 3aKOH COXpaHEHHUS UMITyJIbCa.

CymmapHas paboTa CHIIBI peaKIiK OMOPhI paBHA HYJIO, BHEIITHUE CUIIBI TPEHUS U
COHpOTI/IBJ'ICHI/Ifl HEC ﬂeﬁCTBYIOT, HOE)TOMy B HHCpHHaHLHOﬁ CUCTCMC OTCUCTa HpI/IMeHI/IM
3aKOH COXpPaHEHUS YHEPTUH JIJI CUCTEMBI TEJI «TOpKa — TEJION.

Pemenue

Ha cucrtemy ten «maiiba + ropka» IedCTBYIOT BHEIIHHUE CHIIBI (TSDKECTU U PEAKIUU CTONA),
HO OHHM HaIpaBJICHBI 110 BEPTUKAJIN, ITO3TOMY IMPOCKIUA UMITYJIbCa CUCTCMbI Ha
TOPU30HTAIBHYIO OCh OX CUCTEMBI OTCUYETA, CBSI3AHHOM CO CTOJIOM, coxpaHsiercs. B
HayaJbHBI MOMEHT BPEMEHHU UMITYJIbC CHCTEMBI PaBEH HYIIO, TOITOMY ISl HHTEPECYIOIIETO

HaC MOMCHTa BpeMeHI/I, MOXXHO HaAITMCaThb:
0 = —myityy + M Vy,

31€Ch Uy U VF — CKOpOoCTH MIaiokI 1 TOpKH OTHOCHTEJIBHO FOpIi3OHTaJ’IBHOfI ITOBEPXHOCTH.

Pabora cui TKecTHn OIIpeaeIACTCA H3MECHCHHEM HOTeHHHﬂJ’IbHOﬁ SHEPIruM, a CyMMapHasi pa60Ta CHJI peaKIHu
paBHa HYIIO, TaK KaK IIOBEPXHOCTU TIIaJKHE. CHEI[OBHTGHBHO, IIoJIHasA MeXaHH4YeCKadA 3HEPrus CHCTEMbI Tell,
paBHasg CyMMe KNHETHYEeCKOH H HOTeHHHaﬂBHOﬁ, COXpaHAeTCA. Tak xkak [NOTCHIHaJIbHasA SHEpPIridA ropKu He
H3MCEHHJIACh, I1OJIYy9acM YpaBHCHHE

Mot i M, V?
2 2

Pemast cucTeMy H3 3THX OBYX YpaBHEHHII H HCIONB3YS TOT (akxt, 9to M, = 8my,, UI1 CKOpPOCTH IIafiObl Ha

HeBOﬁ BepH.IHHe l‘OpKH HOHyIIaeM
4y/8
Uy = o,
3

mmg4h = mmgh +

h
OTBert: 4 ki
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