PEIIEHUE 3AJAHUN
MYHUIUNAJBHOI O/MEXKJIUIENCKOI'O DTAIIA
PECITYBJIMKAHCKOM OJIMMITUA IbI IKOJIbHUKOB
OBPA3OBATEJIbHBIX OPTAHU3 AL
NTOHELKON HAPOJHOM PECIIYBJIUKHN
IO ®U3UKE

11 KJIACC

1. C otkpeiTOro 0ankoHa ymain kameniek. OnpeneanTe KOJIUYeCcTBO ITaXel B
JIOM€, €CJIA CaMbIil BEPXHUM 3Ta)K OH MPOJIETEN 3a BpeMs t;, a cCaMblid HIPKHUN — 32
t,.

Ilpumeuanue: ITaxu O BBICOTE CUUTATh OJIMHAKOBBIMU U HE YYUTHIBATh

COIIPOTHUBJIICHUC BO31yXaA. A

Bo3moskHoe pemienue: A
[Iycte KommMuecTBO ATaxke B goMe N, BbICOTA \ h ‘L'q
OIHOrO oTaxa - h. PaccMoTpum faBmkenme 5| ©
KaMelIka Ha Tpex ydacTkax: AB — ogHOro camoro
BepxHero staxa, AC — BbIcOTa JIoMa 0e3 dTaxa u H+h

AD — Bricotsl foma H (cMm. puc. 1).

HavanpHas CKOpOCTh KaMeIIKa Ha BCEX yJacTKax
Vo =0, ero JBIKEHUE PABHOYCKOPEHHOE C H
yckopenueMm g. Ilootomy ypaBHEHHE NBWXKEHUS -
3aITHIIeM B BUJIC:

h
_ gtq? D
=5 o 7
g(t—iy PucyHok 1
(N —1h=T—2=
Nh =95
2

[IpousBens MaTeMaTHUecKH AeicTBus, nomydmM: 2t,t = t;2 + t,%. Orcrona

t12+t,2
BpeMsd NaJeHUs KaMellka t = ———

2t,
[ToncraBuB Bpemsi majeHus t, BBICOTY 3Taxa h U3 MEPBOro0 ypaBHEHUS B TPEThE
. t12+t2% o
MOJIYYMM UCKOMOE KOJIMYECTBO 3Taxken: N = (Tltz) :
Ne n/m bayel BCETO
1. Hanuuune pucyHka co Bcemu HeoOxoaumbiMu | 1
0003HaYEHUSIMHU 10
2. 3anucaHo ypaBHEHHE [BI)KEHHMS Ha ydactke |1
PaBHOM BBICOTE OJIHOT'O Ta)a




3. 3anucaHo ypaBHEHHE JBI)KEHUS Ha Yy4acTKe | 2

pPaBHOM BBICOTE 0€3 OJTHOrO Ta)Ka
4. 3anucaHo ypaBHEHHE JBIKEHUS Ha Y4acTKe | 2

PaBHOM BBICOTE BCETO JJOMA
S. OnpeneneHo Bpems 2
6. [TonydeH npaBUIbHBIN OTBET 1
7 KomMmeHTapun (OSICHEHUS K PELICHHIO) 1

2. W3rotoBunam naBa KOHTypa - KBaJpaTHBIH U KpPYroBOM, H3 JBYX

OJIMHAKOBBIX NPOBOJHUKOB. O0a KOHTypa IMOMEIIEHbl B OJHOW IUIOCKOCTH B
M3MEHSAIOIIEMCS BO BPEMEHU OJHOPOJHOM MAarHUTHOM IOJIE. B KpyroBoM KOHType
WHIyLIUPYETCS TOCTOSHHBIM TOK cwion [; = 0,41 A. HaiWtu cuiry Toka B
KBaJpaTHOM KOHTYpE.

Bo3Mo:KHOE pelieHue:
& &
Cua ToKa B IEPBOM KOHType [; = El’ BO BTOPOM - [, = Ez’ Tae & U &, —
BO3HMKaromye B Koutypax DJIC uHayKuu, R — CONPOTUBIEHUE KAXKIOIO U3 HUX.

I £ AD AD
OrHomieHWe CHABl TOKOB —=-= DJIC & =—— Hu & =——2
Iq &1 At At

ONpENENSIETCS] CKOPOCTAMH M3MEHEHHUs MarHUTHbIX moTokoB @®; = BS; cosa u
®, = BS, cosa uepe3 miomanu S; U S,, OTpaHUYCHHBIX COOTBETCTBYIOIIUMHU
KOHTypaMH. 3/1eChb B — HHAYKIMSA MarHUTHOW IOJIS, @ — YTOJI MEXKJy BEKTOPOM B
Y HOPMAJIBIO K IUNIOCKOCTH KayK0r0 KOHTYpa.

C o L 5 — 2
YHETOM 9THX COOTHOLICHHUIT nomyyaem = = == [lnomane Sy = r®, rae r
1 1

L2
— paauyc KpyroBoro koutypa. Ero nnuna L = 2nr. Torna S; = o=
1,40 L2 I, m
[Tnomans S, = (=L)° = —.3HauuT, OTHOIIIEHUE CHUJ TOKOB = = —. OTcrona
4 16 ’ 1 4
/s
12 = 11 Z = 0,39 MA
Ne i/m banbr BCETO
1 3anucaHa CHJIa TOKa B IEPBOM KOHTYpE 1
2 3anucaHa CHia TOKAa B IEPBOM KOHTYpE 1
3. 3anucaHo OTHOIIICHHE CUJIbI TOKOB 1 10
4 3amnucad 3aKOH ®dapanes | 1
ANEKTPOMAarHUTHOM WHIAYKUMM B TEPBOM
KOHTYpE




5. 3amnucad 3aKOH dapanes s | 1
AIIEKTPOMArHUTHON WHAYKIIMM BO BTOPOM
KOHTYpE

6. 3anucaHbl CKOPOCTSIMU n3meHenus | 1
MarHuTHBIX MOTOKOB @, @, yepes rmomaau
S1 1 S,, OTPaHUYEHHBIX COOTBETCTBYIOIIUMHA

KOHTYpamH.

7. ITonydyen npaBuiIbHBIN OTBET (hopmyia) 2

8. [lomyyen mpaBWiIbHBIM OTBET (4ucioBoe | 1
3HAYCHMHE)

Q. KomMmeHTapuu (OSICHEHUS K PELIEHHIO) 1

3. CrexisiHHAs, 3amassHHAas C OJHOTO KOHIIA TPyOKa OTKPBITBIM KOHIIOM
OIyIlIEHa B cocya co pTyThio. [locie noxbema TpyOKH YpOBHHU PTYTH B COCYIE U
TpyOKke coBmajaroT. IIpu 3TOM anuHa yacTu TpyOKH, 3aHATOM BO3IyXoM,l =
100 cM. 3arem TpyOky mogHumaroT Ha 10 cMm. Kakoil Oyaer mocie 3Toro BeICOTa
YPOBHSI pTYTH B TpyOKe?

Bo3moxkHoe peienne:

Tak kak nepBoHayaJIbHO YPOBEHb PTYTH B COCYJI€ U TPYOKE COBIAJAIOT, AABJICHUE
B TpyOke paBHO armocdepHoMy. Korjga TpyOKy MOJHHMMAIOT JaBlIEHUE B TpyOke
YMEHBIIAETCS U KOMIIEHCUPYETCSI MOABEMOM PTYyTH. Torjga Mbl MOKEM 3aIlucaTh
PaBEHCTBO [AaBJICHHUM Ha YpPOBHE PTYTH B cocyne: pgx + P = Py, 3necy P,
atMoc(epHoe naBieHue, P - naBieHue B TpyOKe, pgX AaBlIeHUE PTYTH BBICOTOH X.
3anuiieM ypaBHeHUE 3akoHa boiliis-MapuotTta 15 ra3a BHyTpU TPYOKH:

PylS = P(l + Al — x)S, S - nnowaas TpyOKH.

Petiiast COBMECTHO 3TH J]Ba YpaBHEHHUS MOJIy4aeM pe3yJIbTar:

Py + pg(l + A1) — [ (Py + pg(L + AD))? — 4pgAlP,
X =

2pg
Ne i/t bauel BCETO
1. 3anucaHo PaBEHCTBO MaBJIICHWA Ha YpOBHE | 2 10
PTYTH B COCYJI€
2. 3anucaHo  ypaBHEHHWE  3akoHa  bois- | 2
MapwuorTa 115l ra3a BHyTPH TPYOKH
3. [Tonydyen npaBuibHBIN OTBET (PopMyia) 2
4, [TomyyeH mpaBUIIBHBIM OTBET (YMCIOBOE | 2
3HAYCHMUE)
d. KommeHnTapuu (1osicHEHHS K PEHICHUIO) 2

4. Cocyll ¢ HEKOTOpOW Maccoi azoTa JBUXKETCS co ckopocThio 100 m/c.
Cocyn Owictpo  octaHoBwiH. Ormnpenenure MaKCHMaJIbHOEC  U3MEHCHHE



TEeMIIepaTypbl a30Ta. YJeiabHas TEIUIOEMKOCTh a30Ta IMPHU MOCTOSHHOM OObeMe
Jox
paBHa 745 —.
kr- K

Bo3moxkHoe pelienue:
Ilyctp Macca a3ota B cocyae paBHa m. KuHeTumueckass sHeprus asora,

JBUKYILETOCS] CO CKOPOCTBIO V, IEPEXOJUT BO BHYTPEHHIOIO SHEPTHUIO

2
mv
-~ = cymAT,

rae AT — yBenuueHue TeMmIepaTypbl a30Ta; Cy — ylAeJIbHAs TEIJI0EMKOCTb

a30T1a.
2

Torna AT = Zv— = 6,7 K.

Cy

No i/t bamner BCETO

3anucaHa KHHETHYCCKas OHCPI'UA a30Ta 10

3anucaHa BHYTPCHHA DOHCPI'HA a30Ta

ITonydeH npaBuiIbHBIN OTBET (hopmyia)

RININININ

1
2
3. 3aHI/ICElH 3aKOH COXPaHCHUA SHCPIUn
4
5

[lomyyeH mpaBUIIBHBIM OTBET (YUCIOBOE
3HAYCHHE)

-

6 KommeHnTapuu (OSICHEHUS K PEIICHHIO)

5. Teno maccoit 1kr, qBUTaNOCh, HE Bpallasch MEPHEHAUKYISIPHO K CTCHKE
CO CKOpocThiO 5 cM/c. McnbITaio abCcoI0THO HEYNPYTU yAap 00 OYEHb TSHKETYIO
CTEHKY, JABWXKYIIytoca co ckopocThio 10 cm/c. Kakoe konuuecTtBo Tera
BBIJICJIUTCS NIpHU yaape?
Bo3moikHoe pemenue:

Tak kak ynap aOCOJIOTHO HEYNpPyTrWil, TO MOCIE ynapa CTeHKa W Teno OyayT
IPOJOJDKATEL JBUKEHHE BMECTE C OJMHAKOBOM CKOPOCTLIO V'. B mpouecce ynapa
MEXaHUUYeCKass JHEPTrUusi CUCTEMbl YaCTUYHO TMEPEXOJUT B TEIUJIOBYIO, IOJHAS
SHEPrusi CUCTEMBI MpU 3TOM coxpansieTcsi. O0o3Hayasi Maccy CTeHKH depe3 M,
MOYHO HalucaTh

mv? n Mu? _ (m+M)vi?

2
. . St E7 (D)

Er - temnoBas sHeprus. B mponecce yaapa ocTaeTcs HEM3MEHHBIM U HMITYJIbC
cucteMbl. CorinacHo 3aKOHY COXPaHEHUsI UMITYJIbCa

Mu—mv=m-M)v (2)

HavaneHas v’ u3 cucreMsl ypaBaenui (1) u (2), moaydaem

_1Im(u+v)?
T721+m/M



[To ycioBuIo 3a1aun CTEHKA OYeHb TsDKenas, T. €. m/M >> 1, u

_ m(u+v)?

Er = — = 0.01125 [Ix.

Ne n/mt

bausl BCETO
1. 3anucaH 3aKOH COXPAHEHUSI SHEPTUU 2 10
2. 3anucaH 3aKOH COXpaHEHUsI UMITYJIbCa 2
3. [Tomryuen npaBuiIbHBIN OTBET (hopmyrna) 2
4. [lomyuyen mpaBWIbHBI OTBET (YMCIOBOE | 2
3HAYCHMHE)
5. KommenTtapuu (1osicCHEHHS K PENISHHUIO) 2




