10

11

12

13

14

15

16

17

18

OtBetnl: EI'D no ®usuke

0,6

25

12

12

31

0,5

24

11

30

24

25

© 2024 [lybnukamus B MHTEPHETE WM MEYATHBIX U3aHMIX 0€3 MMCHhbMEHHOTO COITIacHsl €suo.ru 3amnpemieHa



19

20

21

22

23

(80,0 +0,1)
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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
YBEIMYUBACTCS, a MOJYJb CHIIbI HOpPMallbHOM peakuuu croina N =mg — Fsino
ymeHblaeTcs. [loaToMy nociie ToCTHKEHUS CUIION TPEHUs MOKOsSI MaKCHMAaJIbHOTO
3HaueHUs PN OpYyCOK CKOJB3UT IO CTOJY C YCKOPEHHEM, U Ha HEro JCHCTBYeT

CHJIa TPEHHA CKOJIbKeHUs f, = UWN = umg — uF'sinal.
F  nocrurser 3HaueHus F

4.Korjga MoIyib CHIIbI e =Mg/sino,  cuia

HOPMaJIbHOH peakiuH Omopbl 0OpaTUTCS B HOJIIb, IOCIE 4ero OpycoK OTOpBETCA
oT crosia U OyJeT Mpojo/bKaTh JBUraThesi ¢ yckopenueM d=F/m+g. Cuna

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
Bo3moikHOe perenue
VYyactku rpaduka 1-2 u 3—4 — uzobapHbBIe MpOIecChl, MpUYeM H3MEHeHHe OObEMOB Ha

o0onx ydacTKax ojuHakoBoe. PabGoTa rasa mpm m3obapHOM Ipoliecce HaXOAUTCs Mo (opmyle
A = p-AV. Tak Kax 1o MOAYJIO paOOTHI OTIMYAIOTCS B 3 pa3a, TO U IaBJICHHS TaK jKe OTIINYAIOTCS B
3paza. Ha ydacTke 2—3 NpOMCXOMUT H30XOPHBIA Ipoliecc, CIeoBaTelbHO, ra3 padoTy He

3
cosepaet. 11o nepsomy 3akoHy TepMoauHAMUKU Qs 3 = AUy _3 = 5VR(T3 —T). Ilpu m3oxopHOM

p
mponecce - = const. 3Ha4MT, IIpU YMEHbBIICHUH JaBleHMs B 3 paza TemIleparypa yMEHbIIaeTCs

3
Tak ke B 3 pasa, T. e. To = 373. TakuM obOpazom, Qr_3 = 5VR(T3 —313) = —3VRT; =

=-3.0,1-8,31-300 ~ —748 [Ix. OTmaHHOe KOJWYECTBO TEIUIOTHI Ha ydJacTke 2—3 paBHO

748 k.

Bo3moxkHoe peumecHue
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H_f
hd
f=I'-d=14cm-2,5=3,5cm. @DoKkycHOe paccTosHHE, pacCTOsHUE JO IMpeaMeTa U
1 1 1

Foyla

VYBeinmyeHue JHMH3BL - ompenelnsieTcss  gopmynoit:  ['= OTkyza moiydyaem:

paccrosHue bi (o n300paKeHI CBS3aHBI (dopmyitoii: OTKyJa

fd  35cm-1,4cm

ftd 35cmtldem M

OtBerT: 1.

Bo3mo:kHoe pemenne

1. BHauane HalAéM KOJMYECTBO TEIUIOTHI, HEOOXOIUMOE Ul OXJIAXKJICHHS
ockonka konokona: Q = cs-M-ATs =380-12000-800 = 3,648-10° JTxk.

2. 3areM oOmpeneiauM, Kakyld Maccy BOJbl C YJEIbHOW TEIIOEMKOCTBIO
¢y = 4200 Ix/(kr-K) MOXHO HarpeTh U UCHAPUTh, UCTIOIB3Ys 3TO KOJUYECTBO
TEIIOTHI: m= Ql(cy' AT, + r) = 3,648-10°/(4200-80 + 2,3-10°) ~ 1384 «kr.
3necw AT, = 80 K, » — ynenpHas TerioTa napooOpa3oBaHUs BOIbI.

3. Dra macca Boabl (MossipHas macca i = 0,018 kr/mMosb) cpasy nocie ucnapeHus
Oyner umetsb temnepatypy 1o =373 K, u npu armocepHOM ABaNCHHH Map
OyJzeT 3aHMMaTh 0O0BEM

V=mRTo/up = 1384-8,31-373/(0,018-10°) ~ 2383 m°.

Ortset: V=mRT,/pp ~ 2383 m

Bo3moxkHoe pemeHue

1. Cornacno dopmyie Tomcona st nepuona I 311eKTPOMarHUTHBIX KojeOaHuil B
koutype, T = 2n(LC)"?, a kpyrosas gactora @ = 2n/T = (LC)"~.

2. B HCXOIHOM KOHTYpe TOCTIeI0BaTeNbHO COCMHEHB! [Ba KOHCHCATOpa H JIBE
KaTylIKd MHJYKTHBHOCTHM, TaK YTO COMIACHO (OpMyJaM Ui CIOKEHHS

II0CJIEA0BATCIIBEHO COCINMHCHHbBIX éMKOoCTEH Hn HHI[yKTI/[BHOCTef[
¢, +C
C=CC/Ci+Cr),al=Li+Lu o= |——2—.
GG (L + L)

3. Tlocne 3amblkanus kimoya K B KOHTYpe OCTalOTCA TOIBKO COEIMHEHHBIE
nocienoBatensio Cy U Ly, Tak uto o, = 1/(L,Cy)"
4. Takum oOpa3zoM, ToTydaeMm:

Bo3mo:kHOe pelienue

O0ocHOBaHHE

[Ilapuk 1 OpycoOK B TaHHBIX YCIOBUSAX MOXKHO CUMTATh MaTepuaIbHbIMU TouKaMu. [1pu
OTCYTCTBUU CWJIBI COITPOTUBIICHUS BO3AyXa U TPEHUS B MHEPIHAIBLHON CHCTEME OTCUEeTA JIIs
nrapuka u Opycka MpUMEHHUM 3aKOH COXPaHEHHUS UMITYJIbCa TIPH a0COIOTHO HEYIIPYyTOM
yaape. BHemHss cuiia TsHKeCTH JCHCTBYeT B TEUCHHE OYCHD MAJIOTO MPOMEXKYTKA BPEMEHHU
B3aMMOJCHCTBUS, IIOPTOMY 3TUM JEHCTBHEM MOXKHO MPEHEOPEb.

Huthk HEeBecoMa 1 HepacTsHKMMA, Ha IIAPUK JEHCTBYIOT CHJIA TSOKECTH U CHJIA HATSOKESHUS
HUTH.
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PaBHoOzelcTBYIOIIAs CHJI B MOMEHT yz1apa sIBJIAE€TCS IPUYMHON BO3SHUKHOBEHUS
LHEHTPOCTPEMHUTEIIBHOIO YCKOPEHHUS 111 PABHOMEPHOTO IBMKEHUS IO OKPYKHOCTU. MoxeMm
MMPUMCHATDL JIA HHCpHHaHBHOﬁ CHUCTCMBI OTCUCTA BTOpOﬁ 3akoH Herotona.
Iepeiinem k pemennto. |. HemocpencTReHHO Tepen OOPHIBOM HHTH B MOMEHT MPOXOXKICHHST
TIOJIOKEHIS PABHOBECI IIAPHK IBIDKETCA [0 OKPYKHOCTH PaaHycoM / cO CKOPOCTBIO V. B 3TOT MOMEHT

NEeHCTRYIONINE HAa TMAPUK CHIa TSHKeCTH mg W CIIa HATHKEHHS HUTH 1p HATpaBIeHBI MO BEPTHKAIH 1
BEI3BIBAIOT HCHTPOCTPEMHITENILHOE YCKOPEHHE IIaprka (cM. prc.). 3ammmieM BTopoil 3axoH HrioTona B
IIPOEKIIAX Ha ock Oy HHEPLHAIBHOI cHcTeMBI oTcuéra Ox), CBA3aHHOI ¢ 3eMIEi:

2
mo-
7 =Ty —mg, OTKyIa v =

2. llpy WpOXOKIOSHMH TONMKEHIA pABHOBECHA HHTH OOpBIBAaeTCSA, W IIAPHK, IBIDKYIIHICH
TOPIBOHTATRHO €O CKOPOCTHIO v, abCOTIOTHO HEYIPYTO CTAaTKHBAeTCS C TOKOAImMCS Opyckom. Ilpm
CTOTKHOBEHHH COXPAHASTCS HMITYIIBC CHCTEMBI TMapHK — Opycok. B mpoekiniax Ha ock Ox MOTydaeM:

mv = (M-+m)u.

e ¢ — IPOEKIII CKOPOCTH OpycKa ¢ MApHKOM IIOcIe yIapa Ha 3Ty ock. OTcrona:

5 £—10)-0.8

u—g l 0.4 '

M:m(E—l):m M—l —04 ( — —1|=16xn
H u 3

OTBeT: M =1,6 kr.
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