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BCEPOCCUNCKA ST OJIUMITUAIA IIIKOJIbHUKOB 2019-2020 .

NN IIKOJIbHBIN DTAII
n"’m s‘§
e OU3NKA

11 KJJACC

MakcuMaJIbHOE KOJIn4ecTBOo 0as110B — 50 0a/1J10B.
Ha pemenue 3agaHuii IKOJbHOTO 3TaNa OJUMIHUAABLI 0 GU3UKe MKOJIbHUKAM 11
KJacca OTBOIMTCA 2,5 aCTPOHOMHMYECKHUX Yaca.

3amauya Ne 1. (10 6a/u10B)

Ha ropu3oHTansHO pacroioKeHHOM JIMCTE M3 TJIacTHKa Ha paccTossHuU L=36 cM apyr
oT Jnpyra jexar aBe maiOel maccamu M;=30 T u My,=90 r. Omnpenenure MOAYJb
MHHHMAJIbHON CKOPOCTH, KOTOPYIO HEOOXOJAUMO COOOIIMUTH MEPBOH I1aide (Maccon my),
4TOOBI MOCE IEHTPAIBHOIO a0CONIOTHO YIPYroro yjaapa co BTOpOHM Imaitbod oHa
BEpHYJIach B MEpBOHAUYaIbHOE MosokeHue. KoaphuimeHT TpeHus CKOMBKEHUS MEXITY
K101 maitooi u mnactukom u= 0,25. Moayne yckopenus cBoboaHoro naaeHus: g= 10

2
m/c”.

Bo3MoskHOe penieHre U KPUTEPUU OLEHUBAHMSA:

O003Ha4YMM Vg - MOJYJIb HAYAJIBHOM CKOPOCTH MEPBOM MANOBL, V1 U U — MOAYJIb €€
CKOPOCTH Tepe]] yAapOM U TIOCJIE yiapa co BTOpOH m1ail0oil COOTBETCTBEHHO, U - MOAYJIb
CKOPOCTH BTOPOIl maii0obl cpazy mociie yjaapa. 3akoH U3MEHEHUS! SHEPTUU MIPU JBUKCHUN
maiiosl my 0 coynapeHus ¢ maiidoi M, uMeeT BU

0,5 My ve°=0,5 my v+ mgl (1)

3anuieM 3aKOH COXPAaHCHHS JHEPTMHM W 3aKOH COXPAHCHHS HUMIyJbca TIPH
a0COJIIOTHO YNPYTOM yjiape maio:

0,5m; v:=0,5m;v°+0,5m,u’ (2)
movi=-mo+myu (3)
13 (2) u (3) cnenyer, 4to o = MUI (4).
(m, +m,)

Tak kak maitba m; T0JDKHA BEPHYTHCS B NIEPBOHAYAIBLHOE TOJOKEHHE, TO 3aKOH
2 2
usMeHeHus sHeprun umeet Bua 0,5 my v°=umigL (5) wmm v° =2 pgL (6) .

N3 ypaBHenuii (4) u (6) HaliieM KBaapaT MOIYJIsl CKOPOCTH:

L2 = (m1+m2)2 L2 = (ml+m2)2 2ugL =7 2m% 1 ¢* (7)
! (m, —m,) (m, —m,)

U3 (1) HaiizieM MOIyJIb HAYaIBHOM CKOPOCTH v, = \[u;2 +2pgL  (8).
C yuérom (7) uCKOMBIN MOJ1yJIb HAYaJIbHOW CKOPOCTH Vg = 3 M/C.
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Kpumepuu oyenueanus:
1. 3anucanu 3axon usmenenus snepeuu nepsou wiaiiosl 0o yoapa (1) — 2 banna
2. 3anucanbl 3aKOHbL COXPAHEHUSL DHEP2UU U UMNYTbCA 0TI CUCEMbl Walld 60 epems
yoapa (2) u (3) - 2 banna
Haiioen mooyns ckopocmu nepsoii waiibvl nocie yoapa (4) — 2 baina
3anucano ypasuenue (5) — 1 6ann
Haiioen mooyns ckopocmu v1— 1 6ann
Tlonyuen npasunvrovii omeem 3adayu — 2 6anna.

ook w

3agaua 2 (10 0a/10B)

B LHIMHAPHYECKOM COCYIE C MIOMAIbio ocHOBanma S = 11 cM® HaxomuTCst KyOHK Tbaa
maccoif m = 11 r npu temmeparype t = - 10 °C. Kakoe MHHHMAJIbHOE KOIHYECTBO
TerIoTel Q HYXXKHO COOONIUTH JbAY IS TOTO, YTOOBI INMPH JaTbHEHIIEM HarpeBaHUH
YPOBEHB BOJIBI B COCYJIe HE U3MEHUJICA? Y IeNbHas TeII0eMKOoCTh jbaa ¢ = 2,1 JIx/(r'K),
yaenbHas TeroTa miaeneHus gpaa A = 330 Jx/r, mimoTHOCTH Jbaa p, = 0,9 r/em’,
IUIOTHOCTB BOIBI Py = | r/cm°. [IpH pacuere HPHHATH, YTO TIPH IUIABICHUH KYCOK JIbJA
coxpansieT hopmy Kyoa.

Bo3mokxHOe penieHre U KPUTEPUH OLICHUBAHMSA

VYpoBeHb BOJBI B cOCyJle OyIeT MOAHUMATHCS IO MOMEHTA BCIUIBITHS Jibaa. [locie
ATOTO, MOKAa BECh JIE] HE pacTaeT, YpOBEHb BOJbI OyJ€T HAXOAUTHLCS HAa OJHOU U TOU Ke
BbICOTE N, KOTOpas ompenensercss 0oO0bEMOM BOJbI, OOpA30BABIICHCS W3 BCETO

m .
pacTasBIIETO JbAA: h=S—. C napyroil CTOpOHBI, Jie[l BCIUIBIBAET, KOI/a TJIyOHMHA

6

MOJBOJAHONM dYacTH KyOWKa cTaHeT paBHoW h. I3 yciooBus IUIaBaHHUS YaCTHYHO

. h
pacTasiBIIero Kyomka p,a°g= p, a°hg Haiizem amHY ero pebpa: a= 2P Orcroma macca

3

— a3 m
HA4aBILIETO IIABATb KyOUKA Myyusmion. sv0a= Prd M, sacarony. 100 = E
a

Takum 06pazom, [jIs1 TOrO 4TOOBI KyOMK BCIUIBLI, HY>)KHO, UTOOBI pacTasiyia Macca
A6 M= M = Myyusaion. woa. A1 ITOTO TTOTPEOyeTCS KOIMYECTBO TETIIIOTHI Q=mc(O°C— t)+
m,A. [ToxcraBnsieM My B mocieaHiow ¢Gopmyily U BerauciseM, noiaydaem Q= 3,5 xkJ[x.

Kpumepuu oyenusanus:
1. ObocHnosanue momenma masanus 160a, 8 KOMOPLILL NEpecmaem MeHambCs YPoseHb
8000l Npu OajibHelulemM Hazpesanuu — 3 baja.
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2. Onpeoenen yposens 6001 , npu docmudicenuu komopo2o npu oanvHetiuem
Hazpesanul yposensb 800bl He MeHsiemcs - 2 banna

3. 3anucano ycnosue niasanus noomaseuie2o Kyouxa, HatoeHa OIuHa peopa u

macca kyouxka — 2 banna

IIpasunvHo onpedenena macca pacmansuieco 1voa — 1 6ann

IIpasunvHo 3anucanvl popmyast 0isi pacyema KOIULecmea meniomol OJis

Hazpesanus 160a U 01 NaasieHus e2o yacmu- 1 oann

6. Bwinonnen pacuem c ykazanuem eOunuy uzmepenus- 1 oaun.

o B

3agaua 3 (10 0a/10B)

WNneanbHblli OAHOATOMHBIN ra3 COBEPIIAET B \
TENJIOBOM JABurareiie nukan 1-2-3-4-1, B
KOTOPOM JIaBJICHME P Ta3a HU3MEHsSETCS C  3po
W3MEHEHHUEM €ro IUIOTHOCTH p TakK, Kak
MMOKa3aHO Ha PHCYHKe, TMpuyeM Tpaduku 2po
npoiieccoB 2-3 u 4-1 mpencraBisiOT coOoi
Y4acCTKHU TUTIEepOOJI. Onpenenure  po
KO3 GULIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOM
MaIlIUHbBI, PA0OTAIONIEH IO ATOMY LIUKITY.

- p

|
Po 2pg  3po
Bo3MoKkHOE peleHne i KPUTEPUH OlleHHBAHMS:

[lepedyepTrM naHHbIN rpaduk B koopAauHaTax p, V. O0veM V, = m , B TOUke 4
Po

.m
3P,

B KOoOpauHartax p-V OynyT

COOTBETCTBOBAThH MPSMBIE,

MIPOXOJISIIIINE YePe3 HAvalIo

KoopauHart (p' p = Const, 2P

P_ const').

Vv, =V§°; yuacTkam 2-3 u 4-1 P A

3P

Haiinem KIIJI nukna

Y

n=— rae AHOJI. — IJ1omiaab

YEeThIPEXYTOJIbHUKA B
koopauHaTtax p-V, a Qua. — 3TO
KOJIMYECTBO TEIJIOTHI, COOOIIEHHOE Ta3y B npouecce 4-1.
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Ha l“pa(bI/IKe BOCCTAHOBHM TOYKY 5u Haﬁ,ﬂeM ITOJIC3HYIO pa60Ty KaK pa3sHOCThb
i 5p,V,
TUIOIIAIEN TPEYTONBHUKOB Agis U Agps: A, = _lioz 0

ITo nepBoMy Hayaily TEpMOJAMHAMUKHU Q, :% PoVo Quar=Qa1= aUas1+Ay;.

N3meHeHne BHYTPEHHEN SHEPTUU:

J,, = ng(T1 -T,) = g (vRT,—vRT,) = g (BpyV, —% pV,) =4p,V,. Pabora rasza B npouecce 4-1
A = % (py+ BpO)ng0 =g p,V, . KOommuecTBo TeIioTel, OIy4eHHOE OT HarpeBaTelIs:
16 5.3 5
=—pyV, . KIIJI nukna n=-—}—=-—=0,078=7,8%.
Q/zaz 3 pO 0 I[ o n 121 64 0

Kpumepuu oyenusanus:

1. Ilepecmpoen epaghux 6 koopournamax p-V ¢ oovicHeHuem QyHKYUOHATbHOU
3asucumocmu Ha yyacmkax 2-3 u 4-1 — 3 6anna.
3anucana gpopmyna KII/] mennogoeo ogueamens - 1 6ann
Haiioena nonesnasn paboma 6 yuxne — 2 6anna
3anucarno nepsoe Hauano mepmoouHamuru ons npoyecca 4-1 — 1 bann
Haiioena paboma 6 npoyecce 4-1- 1 6ann
3anucanvl popmynel usmMeHeHus: BHympeHHel dHep2uUl, ypagHeHue cOCMOosIHU,
HAUlOeHOo uU3MeHeHue 8HympeHnHell dHepauu 8 npoyecce 4-1- 1 oann.
7. Hatioeno uucnennoe snauenue KIIJ[ — 1 6ann

ok wn

3anaua 4 (10 6a/10B)
Haiinure 3apsn Ha 0O0KIagKax KOHIEHCaTOpa eMKocThio C=1,5 B, 7,
n® B 1ienu, n300paxkeHHoi Ha pucynke. IJ]C uctounuka €= 6
B, BHyTpeHHee conpoTtusieHue I = 1 Om, conpotuneHust R;=8

Om, Ry=2 Om. R, | R,
Il &r
Ry R
—__
Bo3moskHOe pelieHue 1 KPUTEPUHM OLCHMBAHUSA c__
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KonnencaTop — pa3pbiB B IIeTIH, TTO3TOMY B CXEME [IBE MMapajlieIbHbIC BETBU U3
MOCJIETIOBATEILHO COEAMHEHHBIX pe3ucTopoB Ry R,. Halinem conpotuBicHue
BHemHero yJactka e R=0,5 (R; +R;). Cura Toka B Hepa3BETBIICHHOM YYaCTKE
| = d .

r+0,5R,+R,)
Tak Kak COMPOTHBIICHHS BETBEH OJIMHAKOBBIC, TO CHJIa TOKA Yepe3 KKyl BETBb
1,=0,51.
Hanpspkenue Ha pesuctopax Ry u R, paBHbl Ui= @A — 0= 11R1, U= s — ¢c= 11R.
Hanpsxkenue Ha KOHIEHCaTOpe
U= o9c- o3 = U - U= 0,51 (Ry, - Ry), 3apsin kouaencaropa (.= CU, = 0,5CI (Ry, - Ry);

_ECRR) =4 5 nKa.
“T 2 +R+R, 7

Kpumepuu oyenusanusi:
1. Hauoena cuna moka 6 nepazgemeieHHOM yyacmke yenu u yepes peucmopuvl Ry u
R, — 3 6anna
2. Hatioenvl nanpsioicenus Ha pesucmopax — 2 baniia
3. Hatioeno nanpsoicenue na konoencamop — 3 banna
4. Hauioen 3aps0 Ha konoeHcamope — 2 bania

3agaya 5 (10 6an10B)

Co croma, ¢ BeicoTsl h = 0,5 M ynan nporton (Macca my=1,67-10 ?" kr, 3apsig e=1,6:10
Kut). Maaykuoust MararTHOro moist 3emm B = 10 ~* T, Uepes kakoil mpoMexyToK
BPEMEHU MTPOTOH yJIAPUTCS O MO ?

Bo3moskxHOe penieHre 1 KPpUTEPUH OLICHUBAHMSA

[TpoToH MagaeT BePTUKAJBLHO C BHICOTHI N = 0,5 M.
B MaruutHOM moJsie 3emiM Ha HEro JACHMCTBYET CHJIa, KOTOpas 3aKpy4yHMBaeT €ro
TpaekTopuro (3 0asia).
OnpenenuM paanyc TPaeKTOPHUH MPOTOHA.
2
mv =eVB, = R= mv. . mv ~107*V . (3 6ayna)
eB, eB
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MakcuMalibHasi CKOPOCTh, KOTOPOH MOXKET JOCTHYh MPOTOH, CBOOOHO Maaas C BHICOTHI
h B moste TsokecTH 3eMitu V,,, = +/2gh =~ 3,3u/c. (1 6a)

ITpu Takoii ckopoctu 2R <<h. (1 6aJw1)
[TpoToH He ymaner Ha moin. (2 aJjiiia)



