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1. Cropoctsb Betpa. (10 6ays1oB)

http://mosphys.olimpiada.ru

https://docviewer.yandex.ru/view/0/?*=FwBNni9E08rHYsB8rd%2BtFQLhqY17InVybCl6InlhLWRpc2stcHVi

bGlj0i8vM3lydDJTQVdQTU1Ja3NiR2NJVINQUHINUWIJOUpwSUcVNVAZSIRLTWVKUTO6L zFfdmFya

WFudF9udWxIdm95X2V0Y XBfemFkYWNoaV8yMDE2L TE3LnBKkZilsInRpdGxIljoiMV92Y XJpYW50X251
bGV2b3IfZXRhcF96 YWRhOY 2hpXzIWMTYtMTcucGRmliwidWIkljoiMClsInl11joiMzIOMzIONzY1IMTQO0Mz

M20Dc10CIsIm5vaWZyYW1lljpmYWxzZSwidHMiOjE1Mzg4MjIxMzUzMTI9

OxcniepuMmerTaTtop ['mok npuodpern npubdop, H3MEPSIONTHI CKOPOCTh
BeTpa. OpHaXIpl, TMNPOTYIMBAsiCb C€ HHUM 1O  OTKPBHITOH
JKENE3HOAOPOKHON TutaTopMe, MNBIDKYIIEHCS paBHOMEPHO CO
ckopocThio V=60 km/4, ['MOK OOHApyKWII, YTO KOTJa OH HIET MO

X0y Toe3/1a, MprUOop MOKa3bIBaET CKOPOCTh BETPa, AYIOMIETO B JIUIIO,
paBHOU Vv1=50 KM/4, a KOrma OH HIET OOpaTHO, CKOPOCTH BETpa,
JIYIOILIETO B CIIMHY, CTAHOBUTCS paBHOM v2=4( km/4.

Ormpezenure, 3a Kakoe BpeMs AIKCIEPHUMEHTATOP IMPOXOJHUT BCIO
wiaThopMy B OJHY CTOPOHY, eciu ee JyuHa L=25 m? C kakoil CKOpocThIO M B KaKyl0 CTOPOHY AYeT BETep C
TOYKH 3PEHUs CTOSIIEr0 Ha CTAHIWH JSKYPHOTO, MHMO KOTOPOTO IMPOE3KAaeT MOe3] JKCIepuMeHTaropa?
CkopocTh BeTpa Bce BpeMst TIOCTOSTHHA U HAITPABIICHA BIOJIb JKEJIC3HOJOPOXKHBIX ITyTEH.

Bo3MokHOE penienne

IIpenmonoxkum, 9TO BeTep AyeT B Ty K€ CTOPOHY, KyJda WIET Moe3J], TOTJa NpH ABMKeHuH [noka mo xoxy
1oe3/Ja CKopocTh BeTpa vl =V 4+ W—u , r1e w — ckopocTb I'J1t0Ka, a u — CKOpOCTh BETpa.
[Ipu nuxernn oOpaTHo V2 =V —W—U .

vli-v2
BeruuTas ckopocty, ojayuynM W = — = 5 kM/4.

Bpewmst nemxenus no iatdopme t=L/w=18 c.

[oncrapnss B mr000e U3 ypaBHEHHI CKOPOCTh [ toka, HaxoauM u = 15 km/4.

CKopocTh BeTpa MOIyYWJIACh CO 3HAKOM «+», CIEIOBaTeIbHO, BETEP AYET, KaK M IMPelojaraaochk, Mo XomIy
noesja.

Kpurepuu orieHnBanus

HaiineHo BblpakeHMe Uil CKOpOCTH BeTpa InpH | 2 Gaia
JIBIKEHHMH 0 XOAy Moe3/1a
BripaxkeHue st CKOpPOCTH BETpa IPH JIBIXKEHUU | 2 Oaiia
IPOTUB X0/1a II0€3/a

Haiinena ckopocts ['nmoka 2 bann
Haiineno Bpems nBmxenus ['moka no muardopme 1 6ann
Haiinena ckopocTs BeTpa 2 Gayuta
Omnpe/ieneHo 1 SBHO YKa3aHO HaIlpaBJIEHUE BETpa 1 Gamn

2. 3uma B IIpocrokBammuo. (10 6amxnoB)
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I'enpenmreitn JI.O., Kupuk JI.A., I'ensdrar .M. Pemenune kmodeBbIX 3a1a4 M0 GHU3UKE
I OCHOBHOM mIKO0Jjbl. 7-9 knaccel.-M.:MJIEKCA, 2013

Hsans denop moexan B Jiec 3a HOBoroaHeu enkoi. Ha 3umuelt nopore mpu TtemiepaType
cHera -10 °C aBromoOmib B TeueHne | MUH 6cek OyKcyeT, pa3BuBas MOIIHOCTH 12 kBT.
CKOJIBKO CHeTra pacTaeT Mpu OyKCUPOBAaHUH aBTOMOOWIISI, €CITU CUATATh, 9TO BCS SHEPTHS,
BBIJICTUBINASCSA IPpU OYKCHPOBAaHWH, UIIET HA HATPEBaHUE W IUIABJICHUE CHera? Y ieibHas
terutoéMKocTh Jbaa 2100 Jx/(xr-°C), yaenpHas Teriora masneHus apaa 330 xJk/kr.

Bo3MokHOE penieHue

Ilpp OykcoBaHMM aBTOMOOWJS BHYTDEHHSA
9HEPrusi CHera yBeJHUYMBAETCS 34 CUYeT COBepIlueHus padoTel. 3a

CueT JTOM HHEPruM CcHer HarpeBaercss no temmnepatrypsl 0 °C, a
sdareM 1aBurTcs. COrJIacHO 3aKOHY COXPAHEHUS OSHEPIHH 3allu-

mem: A=Q, +Q,, rne A=N1, @ =cem(t,—t) u @ =Am.
C yuerom aroro Nt=ecm(t, —t)+Am = m[c(tm - t)+7\.].

Orciona mz—ALT—:2,26 (kr).
c(tﬂ.’l _t)+k

Kpurepuu onieHUBaHus

YuTeHo, 4TO CHEr CHayaja HarpeBaercs, a 3areM | 3 Oaa

IIJ1aBUTCA

3anmcaH 3aKOH COXpaHEHHS YHEPTHH 3 Gamna
CoBepmienHass ~ pabota  ompeneneHa — depe3 | 2 Oamia
MOIITHOCTb

[IpoBeneHpl MaTeMaTH4ecKHe MpeoOpa3oBaHus W | 2 Oaiia
HaliJieHa Macca pacTasBIIEro CHera

3. Pesucropsr (10 6ans10B)
(JIro6omup Konpa)

http://www.physolymp.ru/wp-content/uploads/2015/03/mun14.pdf s
OkcnepumenTaTop [ oK 10 pe3ynbraTaM SKCIepUMEHTa OCTPOMI TpaduK (.5 Ri k3
3aBUCHMOCTH CHJIBI TOKA OT HANPSDKEHHs JUIS TPEX PA3IUIHBIX PEUCTOPOB, (4
conpoTuBieHue koTopsix R1, R2 u R3. 03 //
1. Onpenenure conpotusnenus R1, R2 u R3pesuctopos. ’ / Rs
2. Kakum 00pa3oMm cieflyeT COEIMHUTH 3TH TpU pesuctopa, 4tods 0.2
MOJTyYUTh 0011ee conpoTuBieHne R = 15 kOm? 0,1 / - ]
3. Kakoii u3 pe3ucTopoB OyaeT HarpeBaThbCs OOJIBIIE BCErOo MPU HX %’/

0

NOJKIIOUeHHU K OaTapeiike ¢ HanpsbkeHnneM UQ? Onpenennurte KOIUYECTBO 123456 U,B

TeIJIa, KOTOPOE BBLACIUTCA Ha 3TOM PE3UCTOpe 3a BpeMs t = 1 wac mpH ero MOAKIIOUCHHWH K Oarapeiike c
Hanpsbkennem Ul = 4,5 B.

Bo3MokHOe pelieane



http://www.physolymp.ru/wp-content/uploads/2015/03/mun14.pdf

M3 rpaduka conpoTHBIeHHE NEPBOrO Pe3HCTOpa

B
R, = ——= 6 kOM,
0,5 MA
BTOPOTO pe3ucTopa
, = ——— =10 kOn,
= 0,5MA
TPETHEro pPe3HucTopa
6B
Ry = — = 30 xOm,
0,2 MA

YrobGel nonyunts conporusiaerne R = 15 KOM moxkHo pesuctopst Ry m Ry cOCAMHHTh NapasiensHO
(takum oOpazom mnony4nTeCs conpotusieHne 5 kKOM), a MoCHeN0BATENLHO K HHUM TPHCOCAMHHTEH
pesucrop R,.

[TocKONLKY MOIIHOCTB, BLIAENAIOWIAACA HA pe3ucTope, onpeaenserca (opmynoii P = U /R, Gonsiue
BCero OyaeT HarpeBaThesi pe3sncrop Ry ¢ caMbiM MaleHbKHM CONMpPOTHBICHHEM. 3a | 4ac Ha HEM
BBIJICJIMTCA TENJIOTA

Q (45 B)" 14=1215]
= —— qgy=1., A
6 kOm
Kpurepuu ouenviBanus
Haiinensr conporusienus R1, R2 n R3 3 Gaiia
[Tpeanoxena cxema corpoTtuBieHneM 15 kOm 4 Gaina

Vka3aHo, 4To HauOOJbIIass MOLIHOCTh BhImeaUTCS | 1 Gasmr
Ha pe3uctope R1
HaiineHo BeIIEIAIOMAsACS TEIIOTA 2 Oamna

4. Bocrounasi cka3ka (10 6a1j10B)

Bcepoccutickue omumnuaner mo gusuke. 1992-2001: IMox.en. C.M.Kozena, B.I1.Cino6oasauna.-M.:
«BepOym-M», 2002.

Beuepeno. YcraBmmii 3a HeJlerkul JeHb OeqHBINA phIOaK AOmyIa IpUcenl
Ha Oepery pekH OTAOXHYTh. BAPYr BHIOWT - TUIBIBET MO BOJHAM KaKOW-TO
MPEIMET, TIOUTH TOJHOCTBIO TIOTPYKESHHBINA B BOJY, TOJBKO CaMbIi Kpaeuiek
BUJICH Ha MOBEPXHOCTH BOJIbI. AOMyJijla OPOCHIICS B PEKY M BBITAIUI €rO.
CMOTpHT, & 3TO CTApUHHBIA TJHHSHBIA KYBIIWH, C TOPJBIIIKOM, TUIOTHO
3aKpBITHIM MPOOKOH U 3aJIUTHIM CYpry4HOM mevartbio. Pacnieuaran AOymna
KYBIIUH ¥ 00OMJIET: U3 KyBIIWHA BBICHINIANOCH 147 OJUHAKOBBIX 30J0THIX

MoHeT. MoHeTbl AGaynna cupsiTaji, a KyBIIMH 3aKpbLI, 3aJMJI TOPJIBILIKO

Cypry4oM u Opocuil KyBIIMH 00paTHO B peKy. M mOIuIbLT KyBIIMH Jalibllle, IPUMEPHO Ha TPETh BBICTYIAs HaJI
BOJIOI» — TaK TOBOPHUTCS B OJHOM M3 BOCTOYHBIX CKA30K.

[Nonaras, yTo KyBIIMH OBUT IBYXJIMTPOBBIM, OIIEHUTE MAacCy OJTHON 30JI0TONH MOHETHI.

Bo3MoxkHOE pelieHre

YenoBuda IJIABAHMA KYBIIMHA ¢ MOHETAMH B BOJe:
(M + 147m)g = p, Vg,
M — macca KyBIIMHa, m — Macca OAHOH MOHeTbI, V — 00'beM KYBIIIH-
Ha, P, — ILIOTHOCTL BOJBI;
mocJie Toro, kKaxk AOAyJiia BBRICHINAJ M3 KYBIIMHA MOHETHI,

- 1-- V.
Mg Py 3 g.
Pemas (1) u (2), vaxogum

PV
441

14Tm = -;;—pBV, m = =~ 4,64 r.

Kpurepuu onieHuBaHus




3anucaHo yCIIOBHE IIJIaBaHKWE KYBIIIMHA C MOHETaMH | 3 Oayuia
3anmcaHo yCIIOBHUE MJIaBaHKWE KyBIIMHA Oe3 MOHET | 3 Oayuia
IIpoBenensr MaTemaTmueckue mpeobOpasoBanus u | 4 Gamna
HaliJlecHa Macca MOHETHI

5. HepaBHomieuue Becol (10 6a/ioB).

http://school.mephi.ru/content/file/Ganat/Olimpiad/Zadania/zakl 8 f.pdf

Ha mHepaBHOmIEYUMX Becax ypaBHOBELIEHBI [Ba
crakaHa. PaccTosHHe MEXIy LEHTpPaMH CTAaKaHOB
paBHo L . 13 ogHOro crakana B3suid Maccy BOABI M U
nepesuiau Bo BTOpod. Ecnu mpu 3Tom omnopy BecoB

nepenBuHyTh Ha L/10, TO paBHOBecme BecoB
BOCCTaHOBUTCS. Halitm o00myr wmaccy BOAbl B
CTaKaHax.

Bo3MokHOe pelieHue

[Tycte Macca BOAbI B OJJHOM CTakaHe m,, B JAPYrOM m,, IUICHYN BECOB paBHbl /| u /,.
Torja BbINOJHEHBI CIEYIOLIHE YCIOBHUS:

L+l =1

myl, = m,l,

(*)

[Tocne nepenuBanus BOAbI M3 OJHOrO CTakaHa B JPYroil M IEPEIBIKCHHUS OMOPbI
YCJIOBHE PABHOBECHS BECOB JaeT
(my=m)(l, +Al) = (my +m)(l, = Al)

rae Al'=1/10 - penumna casura onopel BecoB. PackpeiBasi B 3TOM BBIPaKEHHH CKOOKH,
MOJy4nM, HCrob3ys (*)
ml

my+m, =—=10m
© Al

Kpurepun onennBanus

Wnes pernenus 2 Gamna
Hcnonp3oBaHue ycCiIOBHE pPaBHOBECHS BecoB sl | 2 Gaiia
IIEPBOM CUTyaluu
Hcnonp3oBanue yclioBre paBHOBECHs BecoB s | 4 Gamta
BTOPOM CUTyalluu
[IpoBenensl MaremaTHyeckue mpeoOpazoBaHus M | 2 Gamia
HaliJileHa Macca BOJIbI
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