Kaxknasi npaBu/jibHO penieHHasi 3a1a4a ouenusaercs B 10 6amios.

®dusuka 8 kiacc, Bapuant 1

1. B mycTtoe ToHKOCTEHHOE BEeAEPKO, KOTOPOE TUTABAET B BOJIE, OTPY3UBIINCH HA 2/3 cBOEro 00bEéMa,
HAYMHAIOT MEJICHHO HAJIMBATh BOAy. B MoMeHT, koraa B Hero 0buto Hanmuto 100 Mt Bobl, Ben€pKo
yTonyno. Uemy paBHa Macca Benépka? I1noTHocTs Boasl p = 1000 kr/me.

Pemrenne.

ITycte mu V — macca u 00bEM BeZiEpKa, COOTBETCTBEHHO, Vioy — 00bEM HamuTON BOJbI. B paBHOBe-
CHH BBITAJIKUBAIONIAsl CHJIa ApXUMe/la yPaBHOBEIINBACT CHITY TSDKECTH:

2
3/P9=mg, 1) (36.)

rae g — yckopenue coboanoro nanenus. I[locne nobasnenus Boasl maccoi m, =V

B!

ouP DaBEHCTBO

CHJI TIPUHUMAET BUJIL:
Vpg =mg +V,,,pg . (2) (36.)
YMmuoxuB (1) Ha 3/2 u Beruutas (2), ¥ BeIpakas HICKOMYIO MacCy Be€pKa, MOayduM

m=2V,_p. (26.)

B
HO,Z[CTaBI/IB CroJa YUCJICHHBIC 3HAUCHU A, ITOJTyYUM

orsert: 0,2 KT. (20.)



2. )Kurtenb HOBOCMOMPCKOTO AKaaeMropoaKa KaK/Ibli JeHb e31uT Ha paboTy B neHTp HoBocuOupcka
W 3aTpavymBacT Ha gopory 1 yac. B moHeaenbHuK, mpoexas 1/3 myTu, OH 3aMETHIT TOPSIIITYIO JTaMIIOUKY,
CUTHAJIM3UPYIOIIYIO O 3aKaHYMBaroIeMcsi OeH3nHe B OeH300ake. Pemus 3anmpaButbest Ha A3C, Haxo-
nseicst Ha 2/3 myT, | IPEATION0KHUB, YTO Ha 3alpaBKy eMy MoTpedyercs 5 MHUHYT, OH IToexall ObICT-
pee Tak, 4ToObI BoBpeMsl ycreTh Ha padotry. M3-3a ouepenu Ha A3C, Ha 3anpaBky yuuio 10 Munyt, u
BOJIUTEIIIO, YTOOBI IpUEXaTh Ha PabOTy BOBpeMsl, MPHUIILIOCH oexath enié OvicTpee. Bo ckombpko pas
aBTOMOOWIIb Ha MOCJICTHEM Y4acTKe MyTH JBUTAJNCS OBICTpee, ueM B Hauyaie myTu? ABTOMOOWIb Ha
BCEX y4acTKax JBHTaJICSl pPABHOMEPHO, BPEMEHEM YCKOPEHUS U TOPMOKEHHUSI IPEeHEOpeyb.

Pemenue.

Jlopora Ha padoty 3anuMaetr T = 60 muH. [IycTh CKOPOCTH Ha TIEPBOM ydacTKe MyTH paBHa U1. Torma
JUTMHA ITyTH paBHA U1 T, a CKOPOCTh U2 Ha BTOPOM y9acTKE ONPENEISIeTCs] yPaBHEHUEM

T
s LUV (1) (36.)
3 3u,
rae At — manupyemoe Bpems 3ampaBku. CKOpPOCTh U3 Ha TPEThEM YYaCTKE OMPEIENIeTCs ypaBHe-
HUEM:
T =1T +1£+l£+At” (2) (3 6.)
3 3u, 3u
rae At' — daxrndeckoe Bpems 3anpasku. Berarem (1) u3 (2), yMHOXEHHOTO Ha 2, 1 BbIpasus U, /U, ,
[OJTYy4HM:
u T
== — 3 (26.)
“ooT ~3At+ At

HOILCTaBI/IB Croga YMCJICHHBIC 3HAUCHU A, ITOJTYYUM

OrtBer: U,/u, =8/5. (26.)



3. Ha neBoii yaiiie ypaBHOBEIICHHBIX PhIUAKHBIX BECOB JIC)KUT TUPSI, a HA MIPABO — MPSAMOYTOJIbHAS
KOpoOKa, mpaBas OJIOBUHA KOTOPOH MOTHOCTHIO 3aMI0JIHEHA JIbJJOM MacChl

m. JleBbIil Kpail KOPOOKH pacIioNoKEH MPsIMO HaJl TOYKOH OMOpPHI phryara L

BeCOB (CcM. puc.). Becwl yaepxuBaioT, 1 B KOpOOKY JT00aBISIOT emié Kyco- lg
4ek Jpaa. OnpeaenuTe Maccy 3TOro Kycodka Jib/1a, €CIId U3BECTHO, UTO T0-

CJIC TOI'0, KaK .Hél[ pacTasi BECbl OKa3aJIMCh B PaBHOBCCHUMU.

Pemrenne.

[Tycte M — wmacca rupu, | — mnmHa ruteda peryara BecoB. Ha pbrdar BeCOB ¢ OJJHOI CTOPOHBI AeH-
CTBYeT Bec rupu MQ, IpHII0>KEHHBIH K JIEBOMY KOHILY pbluara, ¥ Bec JibJia My, IpUI0KEHHBINA K TOUKE,
ynanéuHoit Ha 31/4 BnpaBO OT TOYKM OMOPHI. YCIOBHUE PAaBHOBECHSI BECOB BBIPAKACTCS PAaBEHCTBOM
MOMEHTOB 3THX CHJI U UMEET BUJL!

Mgl =mg %I : (1) (46.)

rne g — yckopeHue cBoboanoro nanenus. Ilocie Toro, kak B KopoOky nobaBmin néx maccod Am u
IIOA0KAJIM, TTI0KA BECH JIEJ pacTaeT, BEChl CHOBA OKa3bIBAIOTCS B paBHOBecuU. IIpu 3TOM Bec BObI
IIPUJIOKEH K CepeIuHe IIPABOIo IUIeYa pblyara, a yCJIOBUE paBHOBECHS BECOB UMEET BUL:

Mgl=(m+Am)g-%l. (2) (46.)

Boruts (1) u3 (2), 1 BeIpa3uB HCKOMYIO Maccy AM, OJTyIuM

orBeT: Am =m/2, (26.)



4. B n1ByX OJMHAKOBBIX TEIUIOM30JMPOBAHHBIX MPOOUPKAX HAXOAMUTCS OJUHAKOBOE KOJIUYECTBO KHJI-
KOCTH IIPY HEM3BECTHOMW, HO OJJMHAKOBOW TeMIIepaType. DTy TeMIepaTypy H3MEPSIOT TEPMOMETPOM C
HEM3BECTHOHN TEIUIOEMKOCTBIO, KOTOPBIH MMEPBOHAYAIBHO ITOKa3bIBaeT KOMHATHYIO TeMIEpaTypy To.
Ero omyckaroT cHadana B mepByr0 MPOOUPKY — M OH MOKA3bIBAET TEMIEpPaTypy |1, a 3aTeM OBICTPO
MEPEeKIAIBIBAIOT BO BTOPYIO MPOOUPKY, T/Ie OH MOKa3bIBaeT TemmepaTtypy I2. Kakyro temmneparypy
HMCJIa KUJAKOCTh MEpPCa I/ISMCPCHI/IHMI/I? Bo Bcex ClIy4dasx MoKazaHud TCpMOMCETpa CHUMAIOT ITOCJIC
HACTYIUUICHUSA TCIIJIOBOI'O PaBHOBCCHS.

Pemrenne.

[TycTh Cr — TEMmIOEMKOCTh TEPMOMETPA, Cx — TEIUIOEMKOCTH KHUAKOCTH B TPOOHUpKe, T — HcKoMast
Temneparypa KUAKOCTH. [Ipu nmorpyxeHuu TepMoMeTpa B IEPBYIO KUIAKOCTh, YaCTh TEIIOBOM dHEP-
TUU NEPEPACTPEACIIUTCA MEXKAY )KUIAKOCTHIO U TEPMOMETPOM, U OHU OKAXyTCs IPU OJHOW TeMIiepa-
Type T1. 3anuiieM ypaBHEeHHE TEIJIOBOro OanaHca AJis 3TOro mpolecca:

e, (T,-T,)=c,(T,-T). (1) (46.)

3areM, TEpMOMETp, UMEIOIIUNA TeMrepaTypy 11, MOTPYKalOT BO BTOPYIO KHUAKOCTb. AHATOTHUYHOE
ypaBHEHHE TEIUIOBOT0 OajaHca UMEeT BU:

. (L,-T)=c, (T,-T). (2) (40.)
Paznenus (1) Ha (2) 1 BBIpa3suB HCKOMYIO TEMIIEPATYpy T, HOTYyIUM

T12 — ToTz

. 26.
2T, -T, - T, (26

oTBeT: | =



®duszuka 9 kaacc, papuant 1

1. ITepBbIit aBTOMOOMITB, IBUTASICH 11O JOPOTE C MOCTOSIHHOW CKOPOCTHIO U, TPOE3KAET MUMO BTOPOTO
HCMIOABHIKHO CTOALICTO Yy JOPOTH aBTOMO6I/IH$I. B sTOT MOMEHT BTOpOﬁ aBTOMOGI/I.HB Ha4YUHACT OABU-
raTbCsl C MOCTOSIHHBIM YCKOPEHHUEM &, U ITOCIIe TOCTHXKEHUSI CKOPOCTHU U NMEPECTAET YCKOPSITHCS, U ITPO-
JIOJKAeT IBIKEHUE C TIOCTOSTHHOW CKOPOCThIO. Uepe3 HEKOTOPOE BpeMs ITOCIIE ATOTO MEPBhI aBTOMO-
OWITb MOABE3KAET K MEePEKPECTKY K MOMEHTY BKJIIOUYCHHS 3€JIEHOTO CBeTa CBETOdopa M MPOE3KaeT
nepekpecTok 6e3 ocTaHoBKU. Kak 107T0 T0/KEeH ropeTh 3eNI€HbIH CBET cBeTo(dopa, YTOOBI BTOPOil aB-
TOMOOWJIb TOXKE YCITeJ IPoeXaTh MEPEKPECTOK O€3 OCTAHOBKHU?

Pemenue.

Bropoii aBTOMOOMIIb JOCTUT CKOPOCTH v 3a Bpems t = v/a. (20.)

3a 9TO BpeMs pacCTOSIHME MeXIy aBTOMOOHIAMH cTano pasHo | = vt — at¥/2 = v?/2a. Toraa Bpems,
HEO0OXO0MMOE BTOPOMY aBTOMOOMJIIO JUIsl TOTO, YTOOKI I0eXaTh A0 MEPEKPECTKA PaBHO

T=1/lv=0/2a. (66.)
CnenoBaresbHO, CBETO(OP J0IKEH TOPETh HE MEHBIIIE 3TOTO BPEMEHH T.

Oteer: T >v/2a. (20.)



2. Katep cHauana mporuibul BAOJIL Oepera peku, 3aTpatuB Ha myTh L = 16 kM Bpems t1 = 1 gac. 3aTtem
OH TIepecEK peKy IO KpaTdanliel TpaeKTOPHH, EPIICHAUKYIIPHON OeperaM, 3aTpaTHB Ha 3TO BpeMs
t> = 7,5 mun. Onpenenure CKOpoCcTh TeueHusI peku (B kM/4). [Ilupuna pexu H = 2,5 xkm.

Pemenue.

CkopocTh KaTepa BJIOJIb PEKH OTHOCUTENLHO Oepera paBHa v1 =L/t; = 16 km/4. CkopocTh KaTepa oT-
HOCHTEIIbHO Oepera, Korja OH IUIBUT MEPIEeHANKYIISIPHO peke paBHa v2 =H/t; = 20 km/4. Tak Kak CKo-
pOCTh KaTepa v1 < U2, TO 3TO 03HAYAET, YTO BJIOJIb PEKU KaTep IUIbLUI IPOTUB TEUSHMUS. (16.)

[TycTb ckOpOCTh TeUeHUsl peKu U, a CKOPOCTh KaTepa OTHOCUTENBHO peku V. Torma ckopocTs Katepa
OTHOCHUTENIbHO Oepera B BEKTOPHOM BU/Jie paBHa V + U . [Ipu ABMKeHUH IPOTUB TEUEHUS 3T CKOPOCTh

v1=v-U. @) (26.)
[Tpu nBM>KeHMM NepIeHANKYIsApHO 6eperaM (V+U =V, | U), CKOPOCTb U2 MOKHO HalTH C TOMOLIBIO
teopemsl [Iudaropa
v’ =0l +U%. (2) (30.)
Beipasus v u3 (1) u noxcraBus B (2), HailaéM

2 2
u=tf %, |21 H zl_h , (26.)
2\ v, 2\ Lt;

HOI[CTaBI/IB YW CJICHHBIC 3HAUCHU A, ITOJTYYUM

OtBer: U =45 KM/u. (26.)



3. Ha aByx wyamiax pblYa)KHBIX BECOB Ha OJHOI BBICOTE HaXOASTCS B
PaBHOBECHH JIBa OJJUHAKOBBIX COOOIIAIOIINUXCS COCY/Ia, COEAMHEHHBIX
TOHKOU THOKOM TpyOOuKol. B cocynpl HamMTa BojIa M OHU ypaBHOBE-
meHbl. B 7eBBIN cOCyn TOJIOXKIIA aIFOMUHUEBBIA OPyCOK Macchl M.
Kakyto Maccy 1oyKeH UMETh MEIHBIN OPYCOK, TIOJ0KESHHBIN B ITPaBbIi

COCy[, 4TOOBI CHCTEMa OCTajach B PABHOBECHH MPU UCXOIHOM IOJIO-
XKEeHUU cocy0B? [IIIOTHOCTH alfOMUHHUS P1, MEIU — P2, @ BOJBI — P.

Pemrenne.

O0BEM amoMuHueBOr0 Opycka paBeH Vi = M/p1, a MenHoro —V2 = My/p1, Tae My — MCKOMasi Macca
MeIHOTO OpycKa. (16.)

Tak Kak ¥ Me/Ib U ATIOMUHHI TSDKEJIEE BOJIBI, TO 00a METAIUTMYECKUX OpycKa OMyCTATCS Ha JHO. Y po-
BEHb BOJIbI B COOOIIAOIIMXCS COCYIaX MOHKEH OBITh OJMHAKOBBIM, 3HAYHUT IMOJIOBHHA OT Pa3HHIIBI
BBITeCHEHHBIX 00bEMOB BOJIbI AV = (V1 — V2)/2 nepeTeuéT U3 neBoro B mpassiii cocyn. (3 0.)

ITocne sToro, Macca BOJbI B IPaBOM COCYJIE€ CTaHET OOJbIlE YeM Macca BOJBI B JIEBOM COCYyJE Ha
2-pAV. UYToOBl BeChl OCTaBAIHCh B PABHOBECHM MAacChl MPABOW W JIEBOM Yallll PHIYAXKHBIX BECOB

JOJDKHBI OBITH OIMHAKOBBL: M = 2:pAV + my. (40.)

[ToncraBuB crofa BEIpaXeHUS 111 00bEMOB M PELINB YpaBHEHHE OTHOCUTEIBHO My, HAUIEM

1- y
OtBer: M, = —ppl (26.)
1—
P

Ilpumeuanue: 3agady MOXKHO PEIIUTH MPOLIE, COOOPa3MB, YTO yCIOBHE PAaBHOBECHUS CBOAMTCS K pa-
BEHCTBY BECOB METAJUTMUECKUX OPYCKOB B COCY/IaX C YUETOM JCHCTBYIOIMX HAa HUX CHIIBI TSKECTU U

m m,
cuiibl Apxumena: mg—-p—g=mg-p—-g.
Py P2



4. JInst TOro, 94ToOBI U3MEPUTH TEMIIEPATYPY KHUIKOCTH B XHMUYECKOM peakTope, HeboubIoe e€ Ko-
JMYECTBO OTJIMJIM B TETION30JIMPOBAHHBIN MPOOOOTOOPHUK, KOTOPBIN 00J1a1aeT HEKOTOPO TEITOEM-
KOCTBIO. 3aTe€M MOJIOBUHY COACPKUMOTO0 MPOoO0OTOOPHUKA NIEPEITUITN B IPYTOM TakoH ke mpuodop. Ms-
MEpEHUs TEMIEPATyPhl )KUIKOCTH IMOKa3aau 11 B IEpBOM NPoO00TOOpHUKE, U T2 BOo BTOpoM. IlepBo-
HayvaJIbHO MPOOOOTOOPHUKH MMENH KOMHATHYIO Temrieparypy To. Onpenenure TeMIeparypy KuaKo-
CTH B peaKkTope.

Pemrenne.

[TycTh Cy — TETIOEMKOCTH TPOOOOTOOPHUKA, Cx — TETUIOEMKOCTH KHUIKOCTH, IEPETUTON B TIEPBBIH
npo60oTOOpHUK, T — HCKOMas TemrepaTypa KuakocTH. Koria oTiamim ®uIKoCcTh B IEPBBIA MPoOo-
OTOOPHMK, YacTh TEIUIOBON SHEPIUHU MEpepaclpeaesniIach MKy KUAKOCTHIO U TPOOOOTOOPHUKOM,
¥ OHHU OKAa3aJlUCh NMPH OJHOM Temmeparype T1. 3amuieM ypaBHEHHE TEIUIOBOTO OajaHca JJIs 3TOTO
nporecca:

¢, (h-T,)=¢,(T-T)). (1) (46.)

TermnoéMKOCTh BelecTBa MPOMOPIMOHATILHA €r0 Macce, MOITOMY Y MOJIOBHHBI )KUAKOCTH TEIIOEM-
KOCTh B 2 pa3a MeHbIIIe. 3aluIleM aHAJIOTMYHOE YPaBHEHHE TEIIOBOTO OajiaHca, mocie Toro, Kak mo-
JIOBUHY >KHJIKOCTH TIEPETHIA BO BTOPOU TPOOOOTOOPHHUK:

C
¢,(L-%)="(L-T). (2) (46,
Pazgenus (1) Ha (2) 1 BBIpa3uB UCKOMYIO TEMITEpaTypy T, TOTYIUM
l (Tl _TZ)(Tl _To) .

2 (Tz _To)

orBer: T =T, + (20.)



®u3zuka 10 kaacc, Bapuanr 1

1. TIpsmoyronsauk ABCD co croponamu @ u b cienan u3 ogHOpOIHOM B C
MPOBOJIOKH. BO CKOJIBKO pa3 U3MEHUTCSI COMPOTUBJICHUE MEXKAY TOUKAMU

A u C, ectut Toukn B 1 D coequHUTh MPOBOOM C HYJIEBBIM COIPOTHUBIIE- A D
HUEeM? b
Pemenmue.

CorpoTHBIICHUE MTPOBOJIOKHU MPONOPLUUOHAIBHO €€ juHe |

R=p. ) (26)

TZle p — YIEJNBbHOE CONPOTUBIICHNE MaTepuaia MPOBOJIOKH, S — Tuiomas e€ cedeHus. O003HauUM
COMPOTHBIIEHHSI, COOTBETCTBYIONIHE JTMHAM CTOPOH uepes R, =pa/S u R, =pb/S. Conporusnenns
Ra 1 Ry coemnueHsI mocie10BaTeIbHO, I03TOMY COMPOTHUBIICHHS Kak BepxHero yyactka [AB-BC], tak
u HixHero [AD-DC] pasust R, + R, .

B 10 e Bpemsi, 3TH Y4aCTKU COCTMHEHBI MEXIY cO00# mapaienbHO, TO3TOMY COMPOTHBIICHUE Rac
Mexay ToukamMu A u C yIoBIeTBOpSET YpaBHEHHUIO
1 1 1
= + :
R R,+R, R, +R

@) (36,

ITocne coenunenust Touek B u D, mexny Toukamu A u C okaxKyTcs Ba OAMHAKOBBIX OCJIEI0BATEIBHO
coenuneHHbIX ydactka [A-B(D)] u [B(D)-C], B kax10M U3 KOTOPBIX OKaXYTCS MapaJlIeIbHO COCIU-
HEHHBIE KYCKH IPOBOJIOKH C COMTPOTUBJICHUAMU Ra 11 Rp, ¢ 0OIIIMM COpOTUBICHUEM

Ra Rb

0 2 0.
R, +R, (26.)

ITockonbKy KyCKH ITPOBOJIOKH HA 3THUX y4acTKaX COEIMHEHBI MKy COOO0M MOCIe0BATENbHO, COIPO-
TUBJICHUE MeXay ToukamMu A u C B 3TOM ciydae

r RaRb + RaRb

"R +R, R +R,’ @ (16)
Ortcrona, moxenus (2) Ha (1), HaxonuMm
Ric 4R.R,
Rac i (Ra+Rb)2 |
C yueroM BeIpakeHU# 11 Ra 1 Ry, momydrm
OTBET: R—”*C = Lab . (20.)

RAC (a+b)2



2. XK&écTkuil 3aKperIeHHbIH TOPU3OHTAIBHBIN cTepxKeHb U T. O HaXoaATCs 0
B OJIHOH BEPTUKAIBHOMN TIOCKOCTH. PE3MHOBBIN MIHYP KECTKOCTH K mipH-
KperieH OJJHUM KOHIIOM K T. O, a IpyruM — K OyCHHKE Macchl M, HaHU-
3aHHOH Ha CTepeHb. ByCUHKY MepeMecTUiu Tak, 4YTO Yrojl MeXAy HaTs-
HYTHIM IIHYPOM U CTEP>KHEM CTaj paBeH o ¥ oTnycTwiau. IIpu 3Tom cko- PN
pocTh OYCHMHKHM B MOMEHT, KOT/J]a OHa HAXOWJIaCh HA MUHUMAJIbHOM pac-
crostauu | ot 1. O paBHsutach v. Uemy paBHSETCS JJIMHA HEPACTSHYTOTO
mHypa lo, ecimn u3BectHo, uto lo > |? Tpenrem OyCHHKH O CTEpXKEHD ITpe-
HeOpeub.

Pemrenne.

Jlnuna narsuytoro muypa passa |'=1/sina, u cootBeTcTBEHHO, €T0 yATMHEHNE PABHO

|
Al=1"—l, =——~I,. ) (26.)
SIna
CootBercTBYIOIIasl yIpyras 3HEpIus IHypa paBHa

_ kal?
2

U

(2) (26.)

[Tockonbky | < lo, TO B MOMEHT HaxoXkIeHHs OYCHHKH Ha MUHUMAaJIBHOM paccTosHUU OT T. O, mHyp
HEpaCTSAHYT, U €ro yIpyras dQHeprus paBHa HyJ10. [10 3ak0Hy coXpaHeHuUs S3HEPrUy, BCs yIpyras dHep-
TS HIHYpa MEePEXOAUT B KHHETUYECKYIO SHEPTUI0 OYCUHKHU:

U=K. (3) (20.)

31ech KHHETHYECKast JHEPrusi OyCUHKH paBHA

K=—. (4) (26.)

oreet: |y =———,[—0. (26.)



3. Uepe3 OJIOK, cIeNaHHBIM U3 BEJIOCHUIIETHOTO KOJIECa, COCTOSIIEro W3
o0onma Maccel M 1 NErKUX CIUL, MepeKUHYyTa HEBecoMas HepacTsKuMas
BepéBKa. biiok Moxer 6e3 TpeHHs BpallaThCsl BOKPYT HEMOABMKHON OCH.
K koH11aM BepE€BKM MPUKPEIJICHBI JIBa Ipy3a, MEPBbIA Maccoi M1, BTOPOH
— mz (M2 >m1). B HauaibHBIE MOMEHT TPY3bl YACPKHBAIOT TaK, 4YTO
BTOPOl TPy3 HaXOJIUTCs BBIIE MEpBOro Ha N. 3arem rpys3sl OTIYCKAIOT.
Omnpenennure cKOPOCTH IPy30B B MOMEHT, KOTJJa OHU OKa)KyTCsl HA OAHOM

BBICOTE. Y CKOpEHHE CBOOOTHOTO MaIeHus J.

Pemenue.

R

ms

['py3Bl OKaXyTCsi HA OJHOM BBICOTE, KOTJIa MEPBbIA MOJHUMETCS, @ BTOPOM OIYCTUTCS HA BBICOTY

h/2.

[Ipu 3TOM H3-3a HEPACTSHKUMOCTH BEpPEBKHU OHU OyAYyT UMETh OAMHAKOBYIO CKOPOCTH 0.

(16.)
(26.)

Ty ke ckopocTh OyaeT UMeTh 000/ Kojieca, T.K. HEeT MpocKaib3biBaHus. [lockoabKy cuctema, BKIIIO-

yaro1as OJIOK ¥ rpy3bl, 3aMKHYTa, €€ MOJIHAas SHEPTusl, COCTOAIIAS U3 CYMMBbI TOTEHLIMAIbHON U KHUHE-

THUYECKOW SHEPTUi, COXPAHSAETCS:

m,o° . m, o’ M v? mgh
2 2 2 2

Beipakast 0TCI0/1a HCKOMYIO CKOPOCTD U, ITOJIyYUM

(5 6.)

(26.)



4. Ilo ropu30HTAJIBHOI BEPIINHE TOPKH CKOJIB3SIT CO CKO-
POCTBIO Vo ABa MAJIEHBKUX OJIMHAKOBBIX TEJIA, HAXOACh HA
paccrosiuuu lo apyr ot npyra. OHM NpHONMKAIOTCS K g /_‘ ‘
CITyCKY BBICOTOM H, KOTOpBIII UMeeT MpsSMOil HAKJIOHHBIN l

LIEPOXOBATBhIM y4acCTOK, IJIWHA FOPU3OHTAIBHOU IPOEK-
LIUM KOTOporo paBHa S. Tena cocKanb3bIBaIOT 110 CKIOHY U
BBIXOZAT OIATh HAa TOPU30OHTAIBHBIN ydyacToK. Kakoe pac-
crosiHue | ycTaHOBHUTCS MEXIy TelnaMH Ha HHXKHEM TOpH-
30HTAJILHOM Y4YacTKe, ecii KO3 QHUIHUEHT TpeHHs Ha Ie-
POXOBAaTOM y4YacTKe PaBeH |l, @ TPDEHUEM Ha OCTAJIbHBIX Y4aCTKaX MOXKHO IpeHeOpedb?

2
wn > g =
N

Pemenue.

PaccmoTrpum aBmxeHue omHOro M3 Te. Ha BepiinHe ropku Teo 001aiaeT moTeHITHATbHOM SHEPTUEH

o o 2
MQH u kuHeTHuecKoil sHeprueit Mu, / 2. Ha HiKHEeM yyacTKe MOTEHIMATbHAs SHEPTHs Tejla paBHA
HYITIO, 2 KHHETHYECKas paBHa Moy’ / 2, rae v — ero ckopocTb. [Ipu mepexozae uepes MIepoOXoBaThIl
Y4acTOK 4acTh SHEPTHH TeJla TPaTuTcs Ha paboTy npotus cuibl Tperust F o =pN, rne N=mg’, a g’

T]

— IPOEKIMs YCKOPEHHs CBOOOIHOTO MaJCHUsI Ha HOpMaJlb K HAaKJIOHHOMY ydacTky. IloaTomy, mo 3a-
KOHY COXpPaHEHHs HEPruH, U3MEHEHHE IMOJIHOW YHEPruU Tesla PaBHO paboTe, COBEpIIAEMON TEIoM

npoTHB cubl Tperus F S’

2 2
M =), mgH = umg's’, (1) (36.)

rae S’ — jMHA mEepoxoBaToro yyactka. 3ametus, uto S/S'=Q'/g (neBas u npaBas CTOPOHBI 3TOTO

COOTHOLIEHMS paBHbI KOCUHYCY yIJla HaKJIOHA IIEPOXOBATOr0 y4acTKa FOpKH), OTyIUM
umg'S’ = umgs . (2) (26.)

[Toacrasus (2) B (1), Haitném

v=\J0t+2g(H-ps). (3)

JIroObie nBe Toukn A u B Ha TpaekTopuu nBMKEHUS Tela OYIyT MmepeceKkaTh C OJJMHAKOBBIM 3ama3 Ibl-
BaHueM At, T.K. Bpems aBmkeHus oT A 10 B ogunakoBo. Ha BepXxHEM ropu30HTaJIbHOM y4yacTKe Tpa-
extopuu At = lo/vo, a Ha HIKHEM At = |/v. Takum oOpa3zom,

b _1 (4) (36.)

[Toacrasus (3) B (4), HailnéM

oreer: | =1, [1 (26.)
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1. ABT0OYyC pa3ronsiercsi, OTbe3xkasi OT OCTAHOBKH, U TOPMO3UT, MObE3Kasi K OCTAHOBKE, C OJINHAKO-
BbIM ycKopeHueM. OcTanbHOe BpeMsi OH ABHMXKETCS C MOCTOSHHOM, BCET/Ia OJIMHAKOBOM, CKOPOCTHIO.
[TyTe S1 Mex 1y MepBO U BTOPOM OCTAaHOBKOM, OH MPEOI0JIeT 3a BpeMs {1, a MyTh S MEXIy BTOPOH U
TpEeThel 0cTaHOBKOM — 3a BpeMs to. Kakoe BpeMst MeXXy IByMsi OCTAHOBKAaMU aBTOOYC IBUTAJICS PaB-
HOYCKOPEHHO?

Pemrenne.

ITycTh t — BicKOMOE BpeMs paBHOYCKOPEHHOTO JIBUKEHHUS (BKIIIOYAET Pa3rOH U TOPMOXKEHUE), a U —
CKOPOCTb ABUXKEHUS 10cie yCKopeHus. [Ipu paBHOYCKOPEHHOM JBUKEHHUU CPEIHSAS CKOPOCTh PaBHA
MOJTyCyMMe HaualbHOIN M KOHEUHOM ckopocTei. [loaTomy, Kak mpu pa3roHe (HauaibHas CKOPOCTh —
0, KOHe4YHast — v), TaK U NIPU TOPMOKEHUU (HayaJbHasi CKOPOCTh — U, KOHeuHast — () cpenHss cko-
pocTh paBHa v/2. [losTOMy, IyTh, IPOIIEHHBIN 32 BpeMsl pa3roHa U TOPMOXKEHHUs, paBeH tv/2, a Bech
MPOUJICHHBIN MYTh MEXIY OCTAHOBKAMM:

v
sl=Et+v(t1—t). (56.)
AHanoru4to,
v
32=Et+v(t2—t). (36.)
ITogenum 0qHO U3 ATUX YPABHEHUI HA BTOPOE U, COKPATUB U, HAUJEM

Sltz — sztl

orBer: t =2 26.)

S5,



2. [lepeBepHYTBII TOHKOCTEHHBIN IMIMHAPUYCCKUNA CTaKaH !

o o . A
CTOUT B IIWJIMHAPUYECKON Hallie ¢ BoAoW. J[HO yarm mepoxo- g r!
1
BaTOE, UTO 00CSCIIEYnBAET CBOOOJHOE ITOATEKaHHE BObI B CTa- —i
1
KaH. YpOBEHb BOJIbI B CTAKaHE — 72 €T0 BBICOTHI H, a ypoBeHb Hi2kzaws] R H
e
A A >
BOoJibI B yarie h. Paanyc crakana I, paguyc vamu R, mioTHOCTb Eeae >
W AT s
BOJIBI P, JaBJICHHE BO3/AyXa BHe cTakaHa P. Kakum HyxHo cie- h b |
JaTh JaBJIEHUE BO3/yXa BHE CTaKaHa, 4YTOObI OH Hayall BHIXO-
JUTh U3 cTakaHa? YCcKopeHue cBoOoaHOro nmajaeHus §. TemnepaTrypa noCTOsTHHA.
Pemenue.
3anuieM paBeHCTBO JIaBJIEHU Ha JIHE Yallld BHYTPH U CHAPYXKH CTaKaHa:
H
PﬁPQ?:PJFPQh, 1) (20.)

rae P1— HavanbHOe JnaBieHue B cTakaHe. Bo3gyx HayHET BBIXOJUTH M3 CTakaHa, KOrjaa B HEM HE
OCTaHETCS BOJBI M BO3IyX 3aiMET BeCh CTaKaH, TO €CTh 00BEM BO3/ayXa yBenuuuTcs BaBoe. [1o 3akony
boitnss — Mapuotra, cipaBeyIuBOMY MPH MTOCTOSSHHOW TEMIIEpAType, 3TO 03HAYAET, YTO AABJICHUE B
3TOM COCTOSIHUHU BJIBO€ MEHBIIIE HAYaJIBHOTO:

R==. ©) 26

PaBeHCTBO aBiIeHMI B yallle U CTaKaHE Ha HYJIEBOH BbICOTE (y JHA Yalld) B 3TOM COCTOSHUM BbIpa-
JKAETCSI PAaBEHCTBOM:

P, =P'+pgh,, 3) (26.)

rne P’ —wuckoMoe naBiieHHe BO3ayXxa BHE CTakaHa, a N2 — BBICOTA JKUJIKOCTH B 4aIle, KOTOPYIO
MO>KHO HaiTH U3 paBEHCTBA 0OBEMOB )KUIKOCTU B IBYX COCTOSIHUAX:

H
ar? —+n(R*-r’)h=n(R*-r?)h,. (4 26.
S+ m(R-rf)h=n(R*=r’)h,. (4 26,
[ToacraBum B (2) P1 u3 (1) u P2 u3 (3). I[Tocne sToro, Beipasus hy u3 (4) 1 MOJACTaBHB B MOJYUYHBIIEECS
PaBEHCTBO, HAIEM

P H R?+r?

otger: P'=— PRI/ 22T 26,

2 2 2R-r

ITockonbk P, JOJI?KHO 6BITI‘; IIOJIOKUTECIIbHBIM, OTPUIATCIIbHOC 3HAYCHUE ITOJTYUYCHHOI'O BBIPAKCHU S
y , yu

03Ha4acT, 4TO BO3AYyX HC BBIﬁHeT N3 CTaKaHa HU NIPU KAKUX NABJICHUAX BO3AyXa BHC CTAKaHA.



3. Ha mepoxoBatoMm cToje jexaT JBe OJuHaKOBbIe MOHETHI. [IepBoii MOHETE COOOIIMIIM HEKOTOPYIO
CKOpPOCTbh, U OHA Hayaja CKOJb3UTH 10 cToiy. [locie Heynpyroro HeHTpaaIbHOTO CTOJIKHOBEHHUS C He-
IOJIBUKHOM BTOPOM MOHETOM, ITepBasi MOHETa IPOIILIa MyTh 10 0cTaHOBKH |1, a BTopas — lo. Onpene-
JIUTE, KaKas SHEPTUs BbIICINUIIACh IPU YAape B BUE TEILIa, €CIIM U3BECTHO, YTO KUHETHYECKask SHEPTus
IIEPBOM MOHETHI HEMIOCPEICTBEHHO NEPE yIapoM paBHstach Eo.

Pemrenne.

1o 3aKOHY COXpaHEHUs DHEPIUH,
E,=E +E,+Q, (1) (26.)

rae Ei, E; — xuHeTHYecKue SHEPTUU MOHET Cpasy IMOCJe CTOJKHOBEeHHUs, a Q — ucKoMas 3Heprus,
BBIJICNIMBINAsICS B BUJE Teruia. [1oj nefictBreM cuitbl TpeHus Frp (0IMHAKOBO# [Isl 00€UX MOHET) MO-
HETBI OCTaHABJIMBAIOTCS, TOATOMY paboTa CHIIbl TpeHUst Frp |12 paBHA HauaIbHOW KHHETUYECKOM SHEP-
run: E1p = Fyp l12. OTcrona cnenyer, uro

E |
11 ) (3 6.)

E I

Bripa3uB ummynbc uepes sHepruio 1no Gopmyne p =+/2mME (rme m — macca), 3amuiieM 3aK0H CoxXpa-

HEHUsI UMITYJIbCa TIPH yaape: \/ 2mE, = \/ 2mE, + \/ 2mE, (uMmysbC MEPBOTo TeIa HE MOXKET OBbITh OT-
pHIIaTENBHBIM, TaK KaK 3TO COOTBETCTBOBaiO Obl E» > Eo, 4TO MpOTHBOpEYHT 3aKOHY COXpaHCHUS

sHeprun ). COKpaTuB +/2M , EPENHIIEeM €ro B BUJC:

JE =E +|E, . 3 (36.)

Bripasus E2 u3 (2) u moncraBus B (3), Hailaém

I
E,=———E,. )

(Vi)

Amnanoruyso,

I
E,=————&,. (5)

(]

[Toacrasus (4) u (5) B (1), Haliném

21, E 2 6.)

orBeT: Q=—"""—

(i)



4, ]JIBa MaJeHbKHUX IIapUKa OAMHAKOBONW MacChl M C OAMHAKOBBIMHU 3apsaamu (
MPUBSI3aHbl HEPACTSHKUMBIMU HUTSIMU OJIMHAKOBOM JUTMHBI R K OJTHOM HETIOBUK- R
HOM Touke. Ha kakoe paccTosiHre HY>KHO COTM3UTD IIAPUKH, YTOOBI TP UX pa3jieTe

. m
HHUTH [TOPBAJIACh, €CIIM OHA BBLICPKUBACT cHITy HaTsDKeHUs 1?7 CHIION TSDKECTH U g
BJIMSIHUEM BO3/lyXa MPeHEeOpeyb. )
Pemenue.

Ha xaxzaplii u3 IIapuKOB B IIPOLIECCE ABMXKEHUS JEHCTBYIOT CUjla HATSXKEHUS! HUTH [y, HallpaBJICHHAs
BJIOJIb HUTH, U KYJOHOBCKas cwia F, = kg®/r®, HanmpaBieHHAs TOPU3OHTANBHO (I — PAcCTOSHUE
MEXy LapukaMu). 3anuiueM 2-ii 3akoH HploTOHa /uisi OAHOTO M3 IIAPUKOB B MPOEKLIHMHU HA OCh,
HAIpPAaBIIEHHYIO BJIOJIb HUTH, 3aMETUB, YTO LIEHTPOCTPEMUTEIHHOE YCKOPEHHE, HANPaBIEHHOE BIOJIb
3T0it ocu, paBHO v /R (0 — CKOPOCTB IIApHKa), a CHHYC YIJla MEKIy HUTBIO U BEPTUKAIBIO PABEH
r/2R:

mo kq® r

R TR ® ¢

IIpu yckOpeHUH MIApUKOB 4aCTh KYJIOHOBCKOM SHEPIUU UX B3aUMOJACUCTBUS NIEPEXOIUT B KUHETHYE-
CKYI0. 3aluIIEM COOTBETCTBYIOLIMM 3aKOH COXPAaHEHUS SHEPTUHU:

2 2 2
pMo” _ka® k9~ ) 26,
2 I r
Bripasus Mo? u3 (2) u nozactasus B (1), HoTyduM:
k(R 1R
T =—"4——=—1. 3
"R (I 2 r] ®)

Ortcroaa BUIHO, YTO IPH 331aHHOM | cHila HaTsSHKEHMsI IPHHUMAET MaKCHUMalIbHOE 3HAUCHHE B KpaiHeM
IIOJIOYKEHUHU IAPUKOB IIPU

r=2R (3 6.)

YroObl HUTH MOPBAIACh, MAKCUMAJIbHOE 3HAYCHUE |y JOJDKHO OBITH Oouiblne uiau paBHO T. UTOOBI
HaiiTh MuHUMakHOE |, Mpu KoTOpOoM 3T0 Mpon3oiiaét, moacraBuM B (3) r = 2R, T, =T, u BeIpasus |,
HOJTY4IUM

1
orBer: | =————R
TR 1

—+
k> 4

26.)

2
Ipumeuanue. Ecmu T <kq? / (ZR) (uto cootBercTBYeT | > 2R B mosryduBIiieMcst BRIpaKEHUH ), TO €CTh

€CIIM MpeieIbHO JOMMYCTUMOE HATSKeHHE HUTU MEHbIIIE, YeM KYJIOHOBCKasl Cujia B KpaiiHeM MmoJjioxe-
HUH, TO HUTh MOPBETCS MpH JTHO0BIX |.



