Mockosckas onumnuada wkonbHuKos no gusuxe 2009 e., 1 myp
7 xaacce

3agaya 1

JBa npyra — Erop u llets — ycTpouiu rOHKM Ha BEJIOCUIIENAaX BOKPYT
KBapTajga B JadyHOM Mocenke (cM. pucyHOK). CTapToBaB OJHOBPEMEHHO U3
TOYKHU B B pa3Hble CTOpOHBI, Erop — Brons ynuuel B4, Ilera — Boons ynmun BC n
CA, npy3bsi BCTPETUIUCHh Yepe3 4 MUHYTHI B TOUKE A M MPOJOKUIN TOHKU C
MOCTOSIHHBIMHM TI0 MOJYJIIO CKOPOCTSIMH, 00bBe3kas KBapTal pa3 3a pa3oM B
IIPOTUBOIOJIOKHBIX HalpaBiIcHUAX. Uepe3 Kakoe MHHMMAIBHOE BpEMs IIOCIIE <§§°/
9TOW BCTPEUN OHU CHOBA OKAXKYTCSI BMECTE B TOUKe A7

B —/» C
Ilersa

OTBeT: MunumaisHOe BpeMs 10 TOBTOPHO# BeTpeun B Touke A cocrapiser 48 munyt = 0,8 yaca.

3agaua 2
B cucreme, m300pakeHHOH Ha pHUCYHKE, Macca CaMoro
MIPaBoOro Tpy3a paBHA M4 = | KI, a MacChl BceX OJIOKOB OMHAKOBBI
u paBHbl mo=300r. Cucrema ypaBHOBEIIEHA W HEIMOABUKHA.
Haitngure maccsl rpy30B my, my 1 m3. Maccoil Tpoca U TPEHUEM B
0J10Kax npeHeopeyb.

OTBeT: m; =my=mz =2my—my= 1,7 xr.

3amaya 3
[TaTuaecaTUMETPOBEII Oaccelin \
mupuHor 20M  wMmeer mpodwmib  JHAa, S
MOKAa3aHHBI HA PHUCYHKE: Yepe3 KaxIble N Y
12,5 M rnybuHa OacceliHa yBeIMYUBAeTCA Ha \\\\
1 m. Ilycroii GacceilH HAYMHAIOT 3AMONHAT |—— ] 120N
BOJIOM, HamMBas €€ CO  CKOPOCThIO | _
1000 nutpoB B muHyTy. [loctpouth rpadmk || 1 120N
3aBHCHMOCTH BBICOTBI /i YPOBHS BOJBI HaJ G -
camMoll riyOoKoi wYacThio gHa OacceiiHa or |—— — |1 127 M
BPEMEHU [ U OIPENEIINTh, Yepe3 Kakoe Bpemst LY — —
OacceiiH 3armoJIHUTCS BOJIOW JOBEPXY. 12,5 M
Pemrenue
h, M A
OtBeT: CwMm. rpaduk; GacceliH 3amOIHUTCS BOION O R i B e e e e
noBepxy 3a 2500 munyT = 41 yac 40 MUHYT. ”J
3 [ A
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3anaua 4
Y mkonbHuKa AHIpes ecThb CTeKIsgHHas mnpoOupka Maccod M =801 u [cocyn

BMECTHTEIBHOCTBIO V=60 Mi1. OH OIyCTHI MpOOUPKY B LMIHHApHYecKHil cocym ¢ |« Hp36HPKa
BOZIOW ¥ TIOCTETIEHHO HACHINAJd Ha JHO MPOOUPKHU IMECOK JO0 TeX IOop, MOKa OHA HE |
MOTPY3WJIach B BOAY IO TOPJBIMIKO (CM. PUCYHOK). 3aTeM AHIpeW H3MEpHsI Maccy
MeCKa, HaXOJIMBIIETOCS B MPOOUPKE B ITOT MOMEHT, U OHAa OKa3aiach paBHOW m = 12 T.
BuyTpennuii pamuyc cocyaa, B KOTopLIﬁ OMyIlleHa TpoOupKa, paBeH R =15 cm.
TII0THOCT BOBI paBHA py = 1 T/cM’. OmpesieuTe Mo STHM JAaHHBIM IUIOTHOCTH CTEKIIA
MPOOUPKH M BBIYUCINTE, HA CKOJIBKO MOJHSJICS YPOBEHBb BOJABI B COCYJE B pe3yJbTaTe
MOTPY>KEHUS IPOOUPKHU B BOAY.

OTBeT: pe; = Mpy/(M + m — pyV) =25 r/em’, Ah= (M + m)/(psnR?) = 1,17 cm.

8 kiace
3agaua 1
[To mpsiMoli peke ¢ MOCTOSTHHOM CKOPOCTBIO # = 5 M/c TutbiBeT Oaprka amuHoi L = 100 M. Ha kopme
O6apxu crouT MaTpoc. OH HauMHAET XOAUTH MO Oapke OT KOPMbI K HOCy M oOpaTHO. Briepesn oH uzer ¢
MTOCTOSTHHOM OTHOCHUTEIHHO OapKu CKOPOCTBIO U = | M/c, a Ha3aJ — C TIOCTOSITHHON OTHOCUTEIILHO Oap ke
CKOpOCThIO 1» =2 M/c. Kakoil myTh mpoiiier MaTpoc OTHOCHUTENBHO Oepera pekd, ecly MPONAET IO
Oapyke Tyaa u oopatHo n = 10 paz?

v, +U,
v,

OTBeT: Marpoc npoiiaeT OTHOCUTENLHO Oepera peku Iy Th s = nlu =7500 m.

3agavya 2

Tak  Ha3pIBaeMbIl  «KUTAWCKUH  BOPOT»  TpEACTaBIsieT CcOOOM  1Ba
LWINHAPUYECKUX Bajla paguycamMu » W R, HacaXeHHbIX Ha OOIIyl OCb,
3aKpEeIUIEHHYI0 TOPH30HTAJFHO (Ha PHUCYHKE MoKa3aH BHJ cOoky). Ha Bamel B
IIPOTUBOIOJIOKHBIX HANpAaBICHUSAX HAaMOTaHAa BEPEBKa, HAa KOTOPOM BUCHUT
MOJIBMKHBIM OJIOK TaKOro paauyca, YTO CBOOOJHBIC YUACTKH BEPEBKU MPAKTUYECKH
BepTUKabHBL. K ocu Oj0ka mpukperieH rpy3 Maccor m. BopoT cHaOkeH pydKoW,
KOHEI KOTOPOH HaXOAMTCS Ha PAcCTOSIHUM 2R OT OCH BOpOTA.

1) BopoT BpamarmT 3a pydky Tak, 4TO OH JieJaeT n 000poToB B cekyHay. C
KaKOW CKOpOCTbIO IIpM O3TOM JBIJKETCS TIpy3, €CIM BEpPEBKAa HUIZIE HE
MPOCKAJIb3bIBACT?

2) Kakyto cuimy HE00X0AMMO MPUKIIAABIBATh K KOHIYY PYYKH BOpOTa JUIS TOTO,
YTOOBI PABHOMEPHO NOJHUMATh I'Py3, €CIIM BEPEBKA U OJIOK OYEHB JIETKHE, a TPEHUs
HeT?

2R

J@

OTtBeT: 1) [Ipu Bpamennn pydkH BOPOTa ¢ YacTOTOH 7 00OPOTOB B CEKYHJIY TPy3 JBHIKETCS CO
CKOpPOCTBIO U =nm(R—7r).

2) Ins Toro, 4YToOBI pPABHOMEPHO TOJHHMMATh TIPy3, K KOHIy PY4YKH BOpPOTa HEOOXOIUMO
mg(R-r)

MPUKIaIbIBaTh culy F =
4R
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3agaua 3

HapucoBate cxemy, cocrosiiyro u3 Oarapeilku, JBYX
MepeKIroyaTeeld U Tpex JaMIoyeK (CM. pUCYHOK) M MMEIOUIYIO TIPH
Pa3IUYHBIX TOJOXEHUSX MepeKoyaTesiell ClaeayIoue peKUMBI
paboThI: ’_| —

1) T'oput nepsas nammna.

2) T'oput BTOpas namia.

3) T'oput TpeThs namma.

4) T'opst Bce TpH JaMIIbl.
B nocnennem ciydae kaxaasi U3 JaMI I0JKHA TOPETh Tak e sIPKO, Kak U TOT/Aa, KOr/la OHa FTOPUT OJHA.

i
29

Pemenune

OTBeT: Bo3MoskHas cxeMa BKIIFOUCHUS JIaMITOUCK H306pa>I<eHa Ha pUCYHKCE.

3anava 4

[IIxonpHuk IleTs Ha KaHUKYJIAaX 3aIui ¢ JEAYIIKOM KaTOK Ha Aade IUIoiaabpo okoso 100 M. Tlocie
MOPO30B Hauajnach OTTEINENb C JOXKAEM U CHEIOM, a MOTOM cHoBa yaapuin Mopo3sl —10 °C. Ilpuexas B
cy0boty Ha naudy, Iletss oOHapysxui, 4To mpumepHO 5% IUIOUIAAM KaTKa MOKPBUIOCH «TpubaMu» U3
JbJa — HApOCTaMHU TOJIIMHON OKoJI0 1 cM u twiomansio mpumepno 100 cM’. Tlere OYCHb XOTENOCH
MOKATaThCsl HA KOHBKAX, M OH PEIINJ BHIPOBHATH KAaTOK, «BBITJIAIUB» €ro ropsuuM yTiorom. [IpumepHo
CKOJIbKO BPEMEHH MOHAJA00UTCS IJIsl 3TOTO, W ycreeT Ju [leTss mokaTaTbcs B BOCKpeceHbe? MOIIHOCTH
ytiora — 2 kB, ynensHas Termnoemkocts abpaa C, =2,1 JIx/(r-°C), yaenpHas TEIIOTa IUIABJICHUS JbJa
A =340 Ix/r, ynenpHas TemoeMkocTs Boabl C, =42 Jx/(r-°C), mnotHOCTs Jpaa p, =09 r/em’.
MOKHO CUMTaTh, YTO KaXABIA «TPHO» TOCTATOYHO Pa3rIaJuTh JO BBICOTHI | MM, MpHU pasriaXuBaHUU
BoAa HarpeBaercs o +50 °C, moTepu TEMJIOTHI HAa HArpeBaHHE OKPYXKAIOIIETO yTIOT BO3AyXa Majbl, a

MOTEPH BPEMEHU Ha pacIpeielieHne BOIbI MO0 JOCTATOYHOW IUIOMIA/IN JIbJIa U HAa TIEPEXO0/1 K CIAEAYIOIIEMY
«TpuOy» COCTABISIIOT OKOJIO 20 CeKYH]I.

OTBeT: Ha «BBHIMJTAXUBAHUE» KaTKa YHIET MPUMEPHO 6 4acoB, Tak 4TO IIeTs B BOCKPECEHBE
CMOXET MOKATaThCS.

9 kiacc
3agaua 1
Onenute, Ha KakoW IHUpOTE ¢ HAOIIOJATEeNh HE CMOXET BHUJETh HU OJHOTO CIYyTHHUKa 3eMIH,
HaXOJSIIET0oCs Ha TeOCTAIllMOHAPHONW OpOUTE, TO €CTh KaK Obl «BUCSIIETO» HAJl OJHOW TOYKOW 3€MHOM
noBepxHocTu. Paamyc 3emun paBeH R3, yCKOpeHHE CBOOOMHOTO TAJEHUS Ha MOBEPXHOCTH 3eMId — g,
nepuo odpamieHus (cyTku) — 7.

OTBeT: ¢ > arccos| 3[———>



Mockosckas onumnuada wkoabHukos no gusuxe 2009 e., 1 myp

3agavya 2

Marnslii cocynn yaepKHBalOT BHYTPH OOJIBIIOTO TaK, Kak MMOKa3aHO Ha
pUCYHKE. B THe Manoro cocyna €ctb OTBEPCTHE CO BTYJIKOH, B KOTOPOE
BCTaBJIleH IWIMHApP. Beicora wmmmmuapa h=21cM, OH MOXeT
[ePEMEIATbCsl OTHOCUTENIBHO BTYJKHM ©0€3 TpeHHs M TOJBKO IO
BepTUKaIu. B ManoM cocyse HaxoAuTCst BoJa, B OOJBIIOM — CIIUPT, U MPH
9TOM NWJIMHIp mokouTcs. Ha kakoil riyOuHE mMOA BOJOW HAXOJMTCS
BepxHee ocHoBaHMe umiaMHApa? IlnoTHOCTE BOABI py = 1000 Kr/m,
IJIOTHOCTH crupTa pe = 790 KI/M°, ILIOTHOCTb uuuHapa p = 600 KI/M".
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Oreer: d=""P j-19 cu.
P~ L.

3agauva 3

Pesuctoper compotuBnenusmu  R; =10 Om, R, =20 Owm,
R3;=40 Om u R4 =80 Om mpunasiuel K kiiemmam A, B, C, D u E I I 73 T
TaK, Kak IOKa3aHO Ha pucyHke. Mmeercs ucrounuk toka ¢ D/1C & 7
¢=12B u BHyTpeHHHUM compoTHBIeHHEM r =15 OM, a TakKke
MHOTO COEIMHUTENIbHBIX IPOBOJOB MAajOro COINpPOTUBIICHMUS,
KOTOPBIE MOKHO MOAKIIOYATh K UCTOUHHUKY U K JIFOOOM M3 KIHEMM. =« ovovvevneaeononae .
Kak Hy»HO COEAMHHUTb HCTOYHMK U PE3UCTOPBI, YTOOBI 0OILast LIl
TEIUIOBAasl MOIIHOCTb, BBIICNAIONIASCS HAa PpEe3UCTOpax, Obuia
MakcUMaIbHOW? YeMy paBHaA 3Ta MOIIHOCTb?

OTtBeT: Korma Bce pe3ucTOpsl COEIMHEHBI TAPAIUIENBHO
(cM. pUCYHOK), TaKk 4TO UX OOIIEe CONMPOTUBICHHE OJHM3KO K 7,
TEIUIOBasl MOIIHOCTh MaKCUMaJlbHa ¥ paBHa N~ 7,19 Br.

3agaua 4
[Tanka, cTosimiasi BEpTUKAJIbHO HA TOPU3OHTAIBHOM IUIOIIAJKE, OCBEHIAEMOW COJTHEYHBIM CBETOM,
umeer BbICOTYy /1 = 1,2 M u orOpackiBaeT TeHb AnuHON L = 0,9 M. Ilanky HauMHAIOT MEJIEHHO HAKJIOHATH
B HaIpaBJICHUU OTOPACHIBAEMOW €10 TCHH, TaK, YTO €€ HWKHUN KOHEI| He CABHUTaeTcs ¢ mecta. JlimmHa
TE€HU TPHU 3TOM JO OMNPEJEICHHOTO0 MOMEHTAa YBEIMYMBAETCSA, a TOTOM HAYMHAET YMEHbIIAThbCs. Yemy
OblJIa paBHA MaKCHUMaJIbHAs JJIMHA TEHU OT MaJIKU?

OtBer: L, =V +h =15 m

10 xiaacc

3agauya 1
VYnaB pemnn yCTaHOBUTh MUPOBOM PEKOPJT B MPBDKKAX B BBHICOTY CPElId YIAaBOB. YIaB MOXET W3
MOJIOKEHUSI «CBEPHYBIIUCH JIEXKa» BBIIPSIMUTHCS MOYTH BEPTUKAIBLHO U PA30THATHCS IO CKOPOCTH V.
Jnuna Y nasa L. Kakum MoxeT Ob1Th pexkopa? Kak nomken nBuratbest Y 1aB, 4TOObl yCTAHOBUTH PeKoOpa?
Macca Y naBa pacrpeaeneHa paBHOMEPHO I10 €T0 JITHHE.

OTBeT: Y1aB Ha MaKCHMaJbHOM BBICOTE JOJDKEH CIIOXKUTHCS IIONOJIaM TaK, YTOOBI €r0 CepeauHa

. Ve
OKasaJilaChb HaJ IINTaHKOHM, a I'0JIOBAa M XBOCT CBCIIMBAJIMCh BHHU3. PGKOpHHaﬂ BBICOTA paBHA T + 2— .
g
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3agaua 2

ABTOMOOWJIb C 33aJHMMH BEAYIIMMH KOJIECAMH BBEIKACT BBEPX MO NPSIMOJIMHEHHOMY Y4acTKy
J0pOrH, 00pa3yroLeMy ¢ TOPU30HTOM YTOJI O, U OCTaHaBJIMBaeTcs. Uepe3 HEeKOTopoe BpeMsi IOCIIE ITOT0O
BOJUTENh PE3KO HAXMMAeT Ha Ta3 M OJHOBPEMEHHO OTIycKaeT TopMo3. C KaKMM MaKCHMAaJIbHBIM
YCKOPEHHEM MOXKET HauaTh JIBUTAThCS aBTOMOOWIIb, €cii KOI((UIMEHT TPEHHs €ro KOJIEC O JO0POry
paBeH |, a MOIIHOCTh JBUTaTeNsl I0CTaToyHo Benuka? LIeHTp TspkecTn aBTOMOOWIS HAXOIWTCS HA
paccTostHUU /1 OT JOPOTH MOCEPEUHE MEKIY KOJECaMH, PACCTOSIHUE MEXIY OCSIMU MEepPEIHUX U 3aJHUX
KoJiec paBHO 2L.

pL cosa
L—ph

OtBeT: o= —sina |g, ipu yenosun L > ph.

3agaua 3

['opuzonTanbHas 1wiatdopma, Ha KOTOPYIO TMOJOXKHUIM 0e3 HadaJbHOW CKOPOCTH Tpy3 Maccou m,
coBepuiaeT f pa3 B CEKyHJy Takue KoyieOaHHWs: CHayajla OHa JBIXKETCS BIPAaBO C MOCTOSHHBIM
YCKOPEHUEM @, NOTOM MIHOBEHHO OCTAaHABIMBAETCS W BO3BPAIACTCi B HAYAJIbHOE IIOJOKEHUE C
MOCTOSIHHBIM ycKopeHueMm a/2. Koaddumument tpenus mexmy rpy3om u muiargopmoit paBen pu<l1,
yCKOpeHue a >> g, yacrora f>> 1 I'u. B kakoM HampaBieHHH, U TIO KAKOMY 3aKOHY OYJET JIBUTaThCS
rpy3, U Oyaet nu oH BooOuie ABurathesi? CuuTarh, YTO CKOPOCTh ABMXKEHUS IPy3a BCErJa MHOI'O MEHBIIIE
MaKCHUMAaJIbHOW CKOPOCTH JIBUKEHHUS TUIAT(HOPMBI.

OTBeT: rpy3s Oymer IBUrathcsi BJIEBO CO CPEOHUM YCKOPEHHEM, PAaBHBIM [0 MOIYJIHO
V2-1

- 2
bl S

3agaua 4
B mwmnnpudeckuii crakan oobseMom V=200 mu u ceuenuem S = 20 CM2, CTOSILIMIA Ha CTOJIE MPH
koMHaTtHOU Temmneparype 7 =20 °C, monoxuium Kycok Jjbaa maccoit m = 100 r, Haxondiuics mnpu
temneparype 7o =0 °C, 1 HaKpbUIM CTakaH IJIOTHO Ipujeraromeil Kpbimkoi. OLeHUTe cuily, KoTopas
noTpeOyeTcsi, YTOOBI OTOPBATh KPBIIIKY OT CTaKaHa cpasy IOCJe TOro, Kak Jien pactaetr. Cuuraidre, 4To
TEIUIOTa TIOCTYyMaeT B CTAaKaH TOJBKO CHH3Y, KPBIIIKY OTPBHIBAIOT Cpa3y IO BCEMY TMEPUMETPY,
aTMoc(hepHOE JTaBIICHUE P, = 10° I[Ta, mnotHOCTH NBAA Py = 900 Kr/M3, IJIOTHOCTB BOJIBI P = 1000 KI/M .

OTtBeT: Cuia, koTopas noTpebyeTcs, 9T00bI OTOPBATH KPBILIKY OT CTAKaHa Cpasy MOcje TOro, Kak
12 Pl PV =m) ) sy
p.I. (p,V —m)

JeJl pacTaer, IPUMEPHO paBHa I = p S

3amaua 5
I1ate CTOPOH IPaBUJIIBHOI'O MICCTUYTOJbHUKA 06p330BaHH OIWMHAKOBBIMU AUBJICKTPUYCCKUMU
PaBHOMEPHO 3apsLKEHHBIMU NasioukaMmu. [Ipu 3ToM B Touke O, HaXOAALIEHCS B LIEHTPE LIECTUYTOJIbHUKA,

MOTEHIMAJ JJaHHOW CHCTEMBI 3apsiioB PaBeH ¢),, a HAIPSIKEHHOCTh JJIEKTPUUYECKOro IoJs paBHa £ .

Haitgure, KakuMH CTaHyT MOTEHIMAT ¢ W HANPSKEHHOCTh 3JIEKTPUYECKOro nojs £ B Touke O, eciu
yOpath 0JIHYy U3 3apsHKEHHBIX HAJIOYEK.
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Pucynok 26 Pucynok 2B

4 5 -
OTtBerT: (p:§(p0 MpU YJAICHUU JIO00M W3 mMajioyek. £ 3aBUCUT OT TOTO, KAKYH MNAJIOYKY

YIQISIOT (CM. pUCYHKH 2a, 26, 2B): eCIIM yIalnTh HAT0uKy 3, To £ = 0 ; eClM yAaTuTh nanouxy 2 umm 4,

TO ‘E‘ = ‘EO , @ BEKTOp £ INOBEpHYT OTHOCUTENILHO BeKTOopa £, Ha yros 60°; ecnu yJalnuTh Najaodky I

-

i 5, To ‘E‘ =3 ‘EO , @ BEKTOp £ MOBEpHYT OTHOCUTENBHO BekTOopa £, Ha yroa 30°.

11 kaacce

3apaua 1

OnuH UMIMHIPUYECKUA COCy paanycoM R yAep KUBAIOT BHYTPH R,
JIPYroro, paauycoMm R,, Tak, Kak MOKa3aHO Ha pucyHke. B gHe manoro -
cocylia €CTh OTBEPCTHE CO BTYJIKOH, B KOTOPOE BCTABJICH JI€PEBSHHBIN i
UUAJUHAP PaAuycoM » U BBICOTOM /4 =21 cM; OH MOXET MepeMemaTbes
OTHOCHUTENILHO BTYJIKH 0€3 TpeHUs TOJIbKO 1O BepTUKaIu. B Mambiii cocyn
HajuTa Bojaa 10 ypoBHS a =30 cMm, a B OOJBIION — Macio, U MpU STOM
uunuHAp nokoutcs. IlnorHocte Boakl py = 1000 KF/M3, IJIOTHOCTh Maciia
pu =790 Kkr/M°, IOTHOCTS WHIMHIpA p = 600 kr/™’. Kakast uacTs o6beMa
UWIMHIpA HaXOIUTCS B Bojae, a Kakags — B wacne? Ilpu kakom
COOTHOIICHUH MEXKAY P, Pu, ¥, R1 U R, paBHOBeCHE HUIWHApPA OyAET YCTOHYHMBBIM, TO €CTh MPH €ro
CMEIICHUU BBEPX WM BHU3 OyAyT BOHHUKATh CHJIbI, CTPEMSIIIMECS BEPHYTh €r0 00OPAaTHO, K MOJIOKEHUIO
paBHOBeCHSI?

Y

|

!
g
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®
Z
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ey

a p,—p _11
OTtBeT: B BOJIE HAXOIUTCA 4YacTh 00OBeEMa OUINHApa, paBHag n=——-———=—, a B Macje —
PPy 21
R} —R+r’ Rl —r?
>

B-r PR

10 .
yacTb 00beMa, paBHasg 1—n = o PaBHOBecue OyzneT ycTOWYMBBIM, €CIIH O,
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3agaua 2

Omua u3 koHIoB U-o0pa3HOW TPyOKH TOCTOSSHHOTO CEYEHUS, A
3all0JIHEHHOM pTyThbIO, HAriayxXo 3akpbUiM (CM. pHUCYHOK). Bo3gyx B
3aKpBITOM KOHIIE TPYOKM CTalM MEIUICHHO HarpeBath, H3Mepss lo
3aBUCHMOCTh €ro JaBieHusl p oT Temmeparypbl 7. Kak oxasamoch, 3Ta
3aBHCUMOCTh B Hayaje HarpeBaHUs NPUOIMKCHHO SIBIISICTCS JIMHEHHOM: 7 ————————————————————

- T
p=p|l+a O 1|, toe po =760 MM pT. CT. — aTMOC(EPHOE IaBJIEHHE,

0
Ty, — alconroTHas Temreparypa okpyskatouiei cpensl, o= 0,5. Haiigure "
BBICOTY [/, cTO10a BO3yXa B 3aKphITOM KOHIIE TPyOKH B Hadaje Ipolecca.
[lnoTHOCTH pTYTH p = 13,6 T/CM'.

OtBer: [, = % =380 mm, rae &, = Lo _ 760 mwm.

a =1) o’

3agaua 3
Tpu mnpuneratouiye Apyr K APyTry TpaHU KyOHKa 3apsyKeHbl PAaBHOMEPHO C MOBEPXHOCTHOM

IJIOTHOCTBIO 3apsifia +G, a OCTalbHbIE I'PaHU — C IUIOTHOCTBIO 3apsAna —c. HalTm HanpsbkeHHOCTh E
UIEKTPUUYECKOTO OIS B LIEHTpe KyOuKa.

OTtBer: ‘E‘ , BEKTOp E HampaBlieH BJIOJIb MPOCTPAHCTBEHHOW IUAroHa M KyOWKa OT €ro

o
Ve,
MOJIOKUTENBHO 3aPSHKEHHOTO «YTJIa» K OTPULIATENILHO 3apSKEHHOMY.
3agaua 4
beckoneunass nenodka U3 OJUHAKOBBIX 3BEHBHEB Ao—| 7777777777
COCTOMT U3 PE3UCTOPOB CONPOTUBICHUSIMH 3R U R,
COCIMHEHHBIX, KakK I[OKa3aHO Ha pucyHke. Hauntu ee 3 i
COIIPOTHUBJIEHHE R ,, MEXKIY BXOAHBIMU KOHTaKTaMH A RBo

u B.

OtBet: R, = (1,3++/589)R ~3,73R.

3agaua 5

ToHKas MJIOCKOBOTHYTasi pacCeMBAIOLIAsl JIMH3a MPHXKATA MJIOCKOCTHIO K TOPLY IMJIMHIPUYECKOMN
TpyOku. B TpyOKy BCTaBlieHa IUIOCKOBBINYKJIash coOMparolas JuH3a Tak, 4TO IJIaBHbIe ONTHYECKHUE OCH
JIMH3 COBMAJIAIOT C OCBIO TPYOKH, a coOMparolas JIMH3a o0palieHa TIOCKON CTOPOHOH K pacCeUBAIOIICH.
Cobuparonyio JIMH3Y MOXHO IMepeMeliath BIoJIb ocu TpyOku. Ecinu Ha mepBylo JIMH3Y BIOJb OCH
HAaIllpaBUTh Y3KUHM IMApAJUICJIbHBIA IIy4OK CBETa, TO IIPY HEKOTOPOM pPACCTOSHUU MEXIY JIMH3aMU U3
CUCTEMbl BBIMAET TaKKe NapauleJbHbIA My4doK. Eciu ke MpoCTpaHCTBO MEXKAY JIMH3AMU 3aMOJHEHO
KHUAKOCTBIO, TO JId MOJIYUCHHUA MNAapaJUICIBHOI'O ITy4YKa PpacCTOAHUC MCKIAY JIMH3aMU H€06XOI[I/IMO
yBeJIMYUTh B 1,5 paza. Halitu nmokasatesnb NpeoMIICHUS KUJIKOCTH.

OtBet: 1, =1,5.



