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OtBerni: EI'D mo ¢pusuke
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Bo3moxkHoe peumeHue

l. B HauampHBIM IlepuOJ pa3sroHa, KOIJa «rOPUT» PpE3HHA, CHIa TpeHHA
CKOJBKCHHUS BEAYIIUX KOJIEC O TPEK MaKCHUMalbHa, U YCKOpeHHe OoIHIa Takke
MaKCHMallbHO M TIOCTOSHHO, a CHJIOH TpeHHMs OolHMIa O BO3AYX MOKHO
npeHedpeyb.

2. C pocTOM CKOPOCTU IpPH IOCTOSHHOH MOJHOH MOLIHOCTH NP, MOIBOIUMOI
K KoJIEcaM, YBEIMYMBAeTCA 0N IOJC3HOM MOIIMHOCTH [BHUraTeis OolIuna,
KOTOpasl pacXo/lyeTcsl Ha yBeIIHYeHNe ero KHHETUYECKOH SHEPIHH, U YMEHBILIAIOTCS
Oecrione3HbIe MOTepH Ha HarpeB ropsieil pe3uHsl: Poy = Fip' V.

3. Korna ata 1ons 1ocTUraeT Beeil MOIITHOCTH, MPOCKaIb3bIBAHUE BEAYIHX KOJIEC
NpeKpalaercs, U C POCTOM CKOPOCTH CHJIa HX TpEHHs I[I0KOs O TpeK
1 yckopeHHe 00li/1a HaYUHAIOT YMEHbINAThCS.

4. C pocToM CKOPOCTH yBEIHYMBaeTCs J10JIs MOJIE€3HOM MOIIHOCTH, pacXoyeMas
Ha TpeoJI0JIeHHe CUJIBI TPeHHs O BO3JyX, H KorjJa cCyMMa YCKOpSIOIIEH CHIIbI
TPEHUS O TPEeK U CHUJIBI TPEHHsS O BO3JyX oOpalllaeTcs B HONIb, YCKOpEHHE
Oosnja npekpalaeTcs, a ero CKopocTb JOCTHraeT MaKCHMYyMa.

5. Ha MakcHMaJIbHOH CKOpOCTH V MoNe3Has MOIHOCTh Proy = NP = Fy-V = pST3,
otkyIa Vyace = [NP/(pS)]"? =[0,8-1200-736/(1,27:0,9)]" = 85 m/c = 306 km/u.

v

[max

Bo3mo:kHoe pemenue

1. 3anumeM (OpMYIbI ISl HEPHOAOB MalbIX KOJEOAHMI MaTeMaTHYeCKOro
MasITHUKA JJIMHOM / M JUIsl IPY>)KUHHOTO MasiTHUKA C Maccou rpy3a m U KECTKOCTHIO
npyXuHbBl k ¢ yuéTom ycnoBus 3amaum: T»> = T1/2 = 2n(m/k)"? = n(l/g)"?, otxyna
mlk = l/(4g).

2. Tlo Bropomy 3akoHy HeioToHa W 3akoHy ['yka B TOJIOXEHMH DPaBHOBECHS
IPYKUHHOTO MasTHUKA CUJIa TSKECTH TIpy3a paBHa YOpyroil cume: mg = kxo,
oTKyJna xo = mglk = l/4.

3. Hockoneky T1 = 2n(l/g)"?, 10 I = g(T))*/(47?).

4. OkoHYaTeNnbHO nomydaeM: xo = [/4 = g(T1)*/(16n%) = 10-1%/(167%) = 0,0634 M.
Ortsert: xo = g(T1)*/(16m%) = 0,0634 M = 6,34 cm
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Bo3moikHOe perenue

1. Tak Kak CTeHKH cocyaa 001a1al0T BBICOKOH TENI0NPOBOAHOCTBIO, IPU MEIEHHOM
NIepEMENICHUH TTOPIIIHS COIEPKUMOE COCya OyAeT ycneBaTh 0OMEHUBATHCS KOJIMYECTBOM
TEIJIOTHI C OKPY KAIOIIAM BO3/lyXOM, TEMIIEPATypa KOTOPOIO NOAJEPKUBAETCS IOCTOAHHOM.
ITosToMy TeMneparypa coIepKUMOIO COCy/la U3MEHATHCS He OyAeT U IOKa3aHus
TepMOMeTpa OynyT HEU3MEHHBIMH.

2. Cmech Bo3/tyXa ¢ BOAAHBIMU IIAPAMU MOKHO CUMTATh MICAIbHBIM raszom. Ilpu
TIOTHMMaHMU MTOPIIHA ATOT ra3 H30TEPMUYECKH PaCIIUPSETCS (€r0 00bEM yBEITMYMBAETCS).
ITo 3akony boiins — MapuoTTa 1aBIleHHME CMECH I'a30B IIPH 9TOM YMEHBILIAETCA, TO €CTh
MoKa3aHus OapomMeTpa OyIyT YMEHBIIATHCS.

3. JlaBiieHHE HACBIIEHHBIX IAPOB BOABI PHAC 3aBUCHUT TOJIBKO OT TEMIIEPATYPHI K HE 3aBUCHUT
oT 00b€Ma, KOTOPbIK 3aHMMaeT nap. Iloka B cocy/ie eCTh Karum BOJIbI, TPH IIOJHUMAHUH
HOPIIHSA NapHUaIbHOE AaBIE€HHE pIap BOJSHOTO Mapa OyJeT 0CTaBaThCsl HEM3MEHHBIM
PaBHBIM JJABJICHHIO HACKIIEHHOTO napa. Ho moce Toro, kak BCe Karuim HCIapsTcs,
NaplUualbHOE JaBJICHUE BOASHOIO napa Ha4HET yMeHbmarhes. [losToMy oTHOCHTENBHAS
BITAKHOCTb @ = Ppyap/Pyac B COCYIE OyAeT cHavana octaBarsest papHoit 100 %, a 3atem HaqHET

maaarthb. CJ'IG,Z[OBaTeJ'II)HO, IIOKa3aHug TUI'pOMETpPa CHavYaIa 6y,HYT OCTaBaTrbCsa HEM3MEHHBIMU,
a I10CJIC TOTO, KaK BOJSHOM nap B cOCya€ CTaHCT HCHACBINICHHBIM, 6y,[[yT YMCHBIIIATHCH.

Bo3MoxkHoe pelieHue

1. CornacHo NEpBOMY 3aKOHY TEPMOAMHAMHUKH, KOJIMYECTBO TeIioThl AQ)s,
KOTOPOE BBIJIETHIOCH TTPU KOH/IEHCAITMH Tlapa, CKJIasIBaeTCs n3 paboTel A, mapa
u u3menenuss AUj> BHyTpeHHEHR 3Hepruun Boasl: AQ 1 = A2 + AUj».

2. Macca m Boabl HaxoauTcs, Ucxons U3 €€ o0béMa V) M MIOTHOCTH Py, JTAHHOU
B Tabuunax: m = py¥, = 1000-1-107 = 1 kr.

3. KonuuectBo Temnorsl AQ); onpenensiercs M3 Macchl m = 1 K© BOJbI
M TabIMuHON  yaensnoit terumotel L = 2,3-10° JIx/kr eé mapooGpasoBanus TpH
HOpManbHOM atMocdepHoM naBieHuH po = 10°Tla W Temmeparype KHIEHHS
T=100°C=373 K. Orcrona: AQpn=-mL= —2,3-10° Ik (AO12 <0, TK.
KOJIHYSCTBO TEILIOTHI HE IIOIJIOIIACTCS, a BhIACIACTCS).

4. Pabora mapa Ap=po(Ve—Vy)=-poVy=-mRT/n=-1-8,31-373/0,018 = -
172200 JI>x, MOCKOJBKY I10 YCIOBHIO OOBEM mHapa HaAMHOTO OOJIbIIE KOHEYHOTO
00BbEMa BOJBL, @ CaM IIap MOXKHO CYMTATh MICaIbHBIM ra30M C MOJLIPHOM Maccoit
w= 0,018 kr/mMoyib, NOJYMHSIOIIMMCS ypaBHeHHIO MeHzeneesa — Kianeipona.
OrmeruM, uto A2 <0, NOCKOABKY 00BEM @apa yMCHbLIACTCH, T.C. CHIa
aTMoc(hepHOro JaBiaeHUs COBEPLLAET pabdoTy HAll ra3oM.
5. M3 3anucaHHbIX COOTHOLIEHUH CIEAyeT, 4TO

AUy = Qi —An=-m(L —RT/p) = puVa(L — RT/n) =-=2300000 + 172000 =

=-2128000 x,

TO €CThb BHYTPEHHSISI DHEPTUsl JAaHHOM MOPIMH BOABI B TIpoliecce e€é KOHeHCaluuu
yMeHbpHaercd npuMepHo Ha 2128 kJlx.

Bo3moxkxHoOe pemienue
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1. Cpasy nocne 3aMbpikaHus kmoda K Tok moiaér tomsko depes konaeHcarop C,
IIOCKOJIBKY OH €€ HE 3apshKeH W HalpsyKeHHE Ha HEM M Ha pe3ucrope R paBHO
HYJIIO, OTKyAa mo 3akoHy Oma sl ydyacTKa IeNH CIeIYyeT, 4TO U TOK 4epe3
pe3ucrop B IEpBBIM MOMEHT paBeH Hymo. [lostomy mno 3akony Oma s

3aMKHYTOﬁ ICIIN L= {/F, T'IC ¥ — BHYTPCHHEC COIIPOTUBJICHHC HCTOYHHKA.
2.B YCTaHOBUBHIEMCA PEKHUME TOK YE€pE€3 KOHACHCATOP HE I/IIIéT, 1 IO 3aKOHY

Oma st 3aMkHyTOH 1enu [2 = &(r + R), npuuém 1o yenosuio [1/12 = n.

3. YcranoBuBIIeecs MaJcHUE HaNpsDKEHHS Ha PE3UCTOpPE PaBHO HAIpPSKEHHIO
Ha KoHjaeHcarope U= bR =q/C, cormacHo Qopmyne i CBA3M  3apsaia
W HaNPSDKEHHSI Ha KOHJIeHcaTope.

4. W3 HanucaHHBIX ypaBHEHHUH nosnydaeM, yto [i/[r=n=(r + R)/r, Rlr = n—1,

U=ERAr +R)=1+rR)=m—-1)&n = q/C.
5. Takum obpazom, £=ng/[(n—1)C]=3,5B.
Oteer: E=ng/[(n—1)C]=3,5B

Bo3mo:kHoe pemenue

Ob6ocHoBaHUE

KyOuk 1 mapuk IBHXKYTCS MOCTyHaTeabHO, TOATOMY UX MOXHO MPHUHSATH 32 MaTepuajbHbIC
touku. [Tpu mepexose ¢ maaKol Ha MIEPOXOBATYIO MOBEPXHOCTh IPEHEOpeTraeM BpalleHHEM
mapuka. [Ipu B3auMo1eiiCTBUM TeJl BHEIIHUE CUJIBI TSKECTH U PEAKIIUH OMOPHI HE
OKa3bIBAIOT JCHCTBUS B TOPU30HTAILHOM HAMPABICHUH, & CUJIBI TPEHUS U CONPOTUBIICHUS HE
JIeUcTBYIOT. [I03TOMY B MHEPUHUAIBHON CUCTEME OTCUETA MOYKHO IIPUMEHUTD 3aKOH
coxpaHeHus umnyibca teia. Coynapenue adCoIIOTHO YIIPYToe, MO3TOMY HET MOTEPh IHEPTUH,
B HHEPLUHUAJIBHOW CHCTEME OTCYETAa MOXKHO MPUMEHHUTh 3aKOH COXPaHEHUS SHEPIUH.

HpI/I nepexoac Ha MEPoxXOoBaTyIO MIOBEPXHOCTh IIPUMECHNMA TECOPEMa O KWHETHYECKOMN
OHCPIun JJIs pa6OTLI BHEIIHEH CHUJIbI TPCHUA.

Pemenne
l. Ky6HK " I]_IElp cCHHUTaeM MaTepI/IaJILHI)II\aIH TOYKaMH, He y‘IHTBIBaEM 3H€pI‘I/IIO Bpa]J_IEHI/I}I mapa IIocJie yZ[ﬁpEl
u Hpouecc HGPEXOZ[H. Ky6HKa C FHaL[KOﬁ JacTH Ha mepoxc;BaTon,

2. Tak kak coyrapeHue abCOIIOTHO yupyroe, TO MOKHO 3allCaTb 3aKOH COXPAaHCHHSA HMITyJIbCa H
MeXaHNIeCKOH SHEeprun Uil mapa 1 Ky6m<a:

Mv:  Mv:  mu
Muvy = Mv, +mv; —2 =—_1

2

2 2 2
Iae U — CKOpPOCTh KyOHKa; U] — CKOPOCTH IIapa cpasy mocie yaapa.
. 2Mvy
3. U3 3THX BeIpayKeHHUI ModydaeM: v = .
M+m

4. HJIH OIIHCAHHA OBHKCHUA KYGHKH IIocjIe yaapa OO OCTaHOBKH MOXKHO, HaIIpHMEpP, BOCIIOIB30BaTbCi
3aKOHOM HM3MeHEHU MeXaHH4Ie KO SHEPrUM:

2
muv-
AE = A & E = FpL = pmgL.

S. O6LeﬂliHHH ITIOJTY9I€HHbBI€ BBIPAKCHH, ITOJIYIaCM:

1 [ 2Mvy \* 1 2.03-2)\°
L= — = =15mM.
2ug \M+m 2:03-10\0,3+0,1 ‘

Orset: L=1,5 M.
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