BCEPOCCHICKAS OJIMMITUAJIA IIIKOJIbHUKOB
1O ®U3UKE. 2018-2019 yu. r.
MYHUIIUITAJIBHBII 3TAIL 10 KJIACC

3agaua 1

W3 omHON TOYKM C HEKOTOPHIM HWHTEPBAJIOM BPEMEHH BEPTUKAIGHO BHU3
0e3 HayaJbHOM CKOPOCTM HAYMHAIOT MafaTh ABa Kamyluka. Yepes Bpems t1 =2 ¢
mocie Havasa MaJeHHs ePBOro KaMHs PacCTOSIHUE MEXKIY HUMH OKa3al0Ch PaBHBIM
h=1 m Kakum Oymer paccrosHHe MeXay KaMmymkamu emé uepe3 At=1 c?
Y ckopeHue cBOOOIHOTO MaAeHus IPUHATH paBHEIM ¢ = 10 m/c?.

Bo3moxkHoe pelIceHuce

IlycTs T — MHTEpBaAN BPEMEHH, C KOTOPHIM KaMYIIIKM HAaUMHAIOT Manark. HampaBum
OCh X BHHU3 U BhIOEpEM Havaio KOOPAUHAT B TOUKE, OTKY/1a KaMYIIKA HAYUHAIOT CBOE
OBUXKEHHUE. Torma 3aKkoHbl ABUKEHUS IS TEJI 3allUIIYTCS B BUJIE:

gt?
x, (t) = 0

t—7)2
x,(t) = G ZT) :

Uepes Bpems t1 =2 ¢ mocne Hadala MaJeHUS NEPBOrO KAMHS PACCTOSHUE MEXAY
HUMH OKa3aJI0Ch paBHbIM N = 1 M, 3HAYHUT,

t2 ta— 2 2h
p=2t g o oy - /tf—?%0,050-

Paccrosinne mMexny kamymkamu emie yepe3 At = 1 ¢ paBHo
g(t1+At)?  g(ty—-T+At)?

L= =15wm.
2 2
Kpurtepuu onennBanus
1. 3anucaH 3aKO0H IBUKEHUS I HEPBOTO KAMYIIKA ..oovverveeeerrerrenseenreneenns 2 daJyu1a

2. 3amucaH 3aKOH ABMIKEHUS JISI BTOPOTO KAMYTITKA ...couververseeseesieeeeseenness 2 daj1a
3. Haiinen unTepBan BpeMeHH, C KOTOPHIM KaMYIIIKA HAYMHAIOT MaJaTh ...... 2 dal1a
4. BeIpaxkeHue Jisl MyTH, TPONUJEHHOI0 MEPBHIM KaAMYIIKOM,

BABPEMSL T1 F AL oo s 1 6ana
5. Breipaxkenue A MyTH, IPONAEHHOIO BTOPHIM KaMYIIIKOM,

BABPEMS b1 — T Al oo 1 6aua
6. HaiimeHo paccTostHUE L MEKITY KAMYTITKAMIE .....coveveeneeneenieeeesieeeeseessens 2 daJL1a

Maxcumym 3a 3a0auy 10 6a,1710B.



Bcepoccuiickas onmuMnuana mKoabHUKOB 1o ¢usuke. 2018-2019 yu. r.
Mynununanbabli otamn. 10 kmace

3agaua 2

C kakuM 1O MOIYJII0O W B KaKyld CTOPOHY HampaBJICHHBIM
YCKOPEHUEM HYKHO JIBUTaTh BJIOJIb BEPTUKAIM KOHEIL HUTH,
yToOBl  TI'py3, UMelomuid Maccy M =1kr, ocraBaics
HENOABMXHBIM? Maccoil HUTel U OJIOKOB MOKHO IpEeHEOpeUb.
Hutu  HepacTsbKUMBI, TpeHHE  OTCYTCTBYET. Y CKOpPEHHUE
CBOOOTHOTO TIaJIeHNs IPUHATH paBHBIM § = 10 m/c?,

1xr

Bo3moxkHoe pelIceHuce

3kr

N3 ycimoBust paBHOBeCHs Tpy3a, UMEIOIIEr0 Maccy M, CIEnyer,
yTto T =mg. Torga ypaBHeHue BTOporo 3akoHa HbloTOHa, 3amucaHHOE B MPOCKIIHU
Ha BepTUKaIbHYIO och OY, HampaBICeHHYIO BBEpX, JUIsI BTOPOTO Teia, WMEIOIIETO

maccy 3m, mmeer BuA: 3ma, =2T -3mg oTkyAa a, = 5—; -g= —%g 3HaK MUHYC

O3HAYaeT, yTo Ipy3 3M OyAeT ycKopsThcs BHU3. U3 ycrnoBus HEpaCTS)KUMOCTH HUTH
CJIeIyeT, YTO KOHEIl HUTHU HEOOXOAMMO OMYCKaTh C YCKOPEHUEM B JIBa pa3a OoJbIIUM

2
1o MO0, T.e. b= 3 g » 6,7 M/c? 1 HanpaBIeHHBIM BHU3.,

Kputepnu oueHuBanus

1. 3anucaHo ycnoBUE PABHOBECHUS IPY3A M vvovviieiiriiriiieresiesee e 1 0as
2. Vcnoyib30BaHO MTOCTOSIHCTBO MOJTYJISI CHITBI HATSDKCHUS

1191 (010 0 101507 B0 5 0% 4 1 % P 1 6aua
3. YpaBHeHHE BTOPOro 3akoHa HhI0TOHA JUIS TEIa 3M .oovvvececce e, 3 dasua
4. HallZIeHO YCKOPEHME TEIIA M ..oovviiiiiiiieiieieeie et ee e 1 6aua

5. Hcnonb3oBaHa KUHeMaTH4ecKast CBsI3b JJIsl yCKOPEHUM Tena 3m
1 0005 00 - 10 5 % 5 T 2 das1a

6. HaiimeHbl MOIYJIb M HAlIPaBJICHUE YCKOPCHUS KOHITA HUTH
(G303 BTE: W1 A1 ) P 2 dayuia

Maxkcumym 3a 3a0auy 10 6a1710B.

3agaua 3

Ha rnagkoM TOpU30OHTAIBbHOM CTOJIE JIEKUT OJHOPOAHBIA TMJIACTUIMHOBBIA KYO
maccoi 200r. Ero mnpoOuBaeT crajmpbHOM MIapuK, JETEBIIMM 10 yaapa
B TOPU3OHTAJIBHOM HampaBjieHuu co ckopoctbio 100 M/c. Ilpu 3tom ero macca
yBenuuuBaeTcss BABoe, oT 20r mo 40r, 3a cu€rT HaNUMIIEro BeEHIecTBa Kyoa.
CkopocTh IIapuKa «Ha BBIXOJE» TOopu30oHTaimbHa U coctaBisier 20 m/c. Haiinute
KOJIMYECTBO TEILJIOTHI, BHIICTUBILIEECS MPU B3aUMOJICH CTBUY IIapUKa U KyOa.



Bcepoccuiickas onmuMnuana mKoabHUKOB 1o ¢usuke. 2018-2019 yu. r.
Mynununanbabli otamn. 10 kmace

Bo3MoKHOe penienne
3anuieM 3aK0H COXPAaHEHUS UMITYIIbCa M 3aKOH U3MEHEHUS MEXAHMIECKOM JHEPIUU:
mv =2mu+ (M — m)V, 2

2 2
m*(v—2u)
mv? _ 2mu? + (M-m)v? =Q=—-mu?-—-——

+ Q, 2 2(M-m) = 88 [x,

2 2 2

rie m — HadalbHas Macca Iapuka, 2m — macca Iiapuka «Ha BbeIXome», M —
HayaJbHas Mmacca KyOumka, M —m — «KOHEUYHas» Macca KyOuka, ¥V — HadajlbHas
CKOpOCTh LIApHKa, U — CKOPOCTh ILIApHKa «HA BBIXOJAE», V — CKOpOCTh KyOHKa
B KOHEYHbIM  MOMEHT, ( —  KOJMYECTBO  TEIUIOThI,  BbIICJIMBIICECS
IIPY B3aUMOJICMCTBUY IIapuKa U KyOa.

Kputepnu oueHuBanus

1. 3anucaH HAYATBbHBIA UMITYIIBC CUCTEMBI ...ccuveereieiiaieaneareesieesreeseeesseeneas 1 0as
2. 3amvCaH KOHCUHBIH UMITYITBC CUCTEMBI ....cucerverteeeenresseesesieesseseessesseessens 2 daju1a
3. 3ammcaHa HAUATTBHAS THEPTHI ..o.verveereerenseeseesieeeestesseessesseessessessesssessessens 1 6aaa
4. 3anurcaHa KOHEYHASI SHEPTHUS CHUCTEMBI ......eevuvereerieesieesieesinesiessiesssessneenns 2 basu1a
5. 3amucaH 3aKOH U3MEHEHUS FHEPTHH ..covveveerreerieesieesreesieesseesiesssesssessseenes 1 6aaa
HaligeHO KOMYECTBO TEIITOTBL ....ceeeeeeeeeeirriiiiessseeesssessssssssssssssssssssssssnes 3 0aaaa

Maxcumym 3a 3a0auy 10 6a1710B.

3agaua 4

B xamopumerp Hammym m =200 T Boabl, umMmeromed temmeparypy ti =50 °C,
u nobasumu n€n npu temmeparype tz2 =—-20 °C. CkoapKO MOTJIO OBITH JT00aBJICHO
JbJ1a, €CJIM TOCIIE YCTAHOBJICHUS TEIIJIOBOTO PABHOBECHUS TEMIIEpaTypa CONECPKIMOTO
kaopuMmeTpa okazamach t=0°C? VaenpHbIe TEIUIOEMKOCTH BOABI W JbJa
Ce = 4,2 xIx/(xrx°C) m Cy = 2,1 xJIx/(xkr*°C), ymenbpHas TENJIOTa TUIABIICHUS JIbJa
I = 330 x/[x/kr. TermnoéMKOCThIO KaJIOpUMETPa U TTOTEPSIMHU TCIUIOTHI IIPEHEOpEYb.

Bo3moxkHoe pelIcHue

B koneuHOM cocrosiHuM mpu Temmeparype 0 °C comepkuMoe KalnopHMeTpa MOXKET
HaXOJMTHCS KaK B BHJE JIb/a, TaK U B BHJE BOJbL PaccMoTpum 00a KpaifHUX CiIydast.
[IycTh B KOHEYHOM COCTOSHHH B KaIOpUMETpe Haxomutcs Toimbko néx mpu 0 °C.
Torna ypaBHeHHe TemuioBoro 6amanca umeer Bug: Mc, (t, -t)+ml=mc (t-t,), roe

M1 — MakcMMaJlbHas Macca J00aBJICHHOrO JbJa. Bpelpaxkas My, IMOJIYYHM:
m(c_ (t, -t)+ 1
= (c,(t -1) )»2,57Kr.
Cn(t_tZ)



Bcepoccuiickas onmuMnuana mKoabHUKOB 1o ¢usuke. 2018-2019 yu. r.
Mynununanbabli otamn. 10 kmace

Ecnmm B KOHEUHOM COCTOSSHUHM B KaJOpUMETpe HaxoauTcsi Toiabko Bojma mpu 0 °C,
TO YpaBHEHHE TeILIoBOro bananca 3anumiercs Tak: mc, (t, -t)=myc (t-t,)+m,l, roe

mo — MHHHUMAJIbHAasA Macca I[O621BJ'I€HHOFO JIbJ1A. BBIpa)KaH mz, HOJ'IyLII/IMI
mc_(t, -t
=M= 6113
CJ'I (t - t2) + I

OxkoHuaTenbHBIA OTBET: B KaJOpUMETp Morjio ObiTh pgoOaBieHo ot 0,113 kr
1o 2,57 xr ap1a.

Kputepnu oueHuBanus

1. IIpoaHanu3upoBaHbl BO3MOKHbBIE KOHEUHBIE COCTOSIHUS

COLEPHKUAMOIO KATTOPHUMETPA ..evveerrreernreeessrnessannessssnnsssneessansesssnssssnsenes 1 6aaa
2. YpaBHEHHE TEILIOBOro OanaHca JijIi MaKCHMAaIbHOT'O

00107 05 (5Tog =1 T 0 29 RO 3 da1a
3. UucneHHoe 3HAYECHUE MAKCUMAIBLHON MACCHI JIBIA ....vvvveeeeerveeeessnrenss 1 6ana
4. YpaBHEHHE TEIJIOBOro OanaHca JIJii MUHUMAJIbHOIO

00107 5 (5102 = - 01 129 - N 3 0aaaa
5. UucneHHOE 3HAYEHNE MUHUMAIEHON MACCHI JIBIIA +vvvvvvvvvrrerrereerereenenenns 1 6ana
6. SIBHO 3amMcaHHbBIi JUATa30H BO3MOKHBIX 3HAYEHUN MacC JbAA ........ 1 6aan

Maxkcumym 3a 3a0auy 10 6a1710B.

3agaua 5

R

DnekTpuueckas Ilellb, CXeMa KOTOpOM mpHuBeIeHa LR

Ha pPHCYHKE, COCTOUT M3 PE3UCTOPOB, HMEIOIINX
comporuBieane R=2xkOm wu 2R, wuneanpHOrO '__'}—[ ]’D
ucrounuka ¢ HanpsbkeHuem U =14 B u uaeanbHOro

amnepmerpa. Onpenenure NoKa3aHue aMmrnepMeTpa. ==

Bo3moxkHoe pelIceHue

Hampspbkenne Ha BepxHEM M HUXKHEM pe3ucropax R
u 2R onMHaKoBOE, CleIOBATEIbHO, YEpPe3 HUX TEKYT

toku 21 u |, coorBercrBenHo. Torma, mo 3akoHy
COXpaHEHMs 3apsijia, 4yepe3 UCTOYHUK U pe3uctop R
B cpenHeil BerBU Te4€T TOoK 3|, KOTOpBIiA

paznBauBaeTcs Ha TOKU 2| u | B IeHTpe cXeMBI.

HampspkeHre Ha HMCTOYHHMKE MOXKHO BBIPa3UTh Yepe3 TOKH U COINPOTUBIICHHS
pesucropoB U = 2IR + 3IR + 2IR = 7IR.

OxoHUarenbHO, TOK 4epe3 amnepmeTp |, =1 =7U_R: 0,1 MA.



Bcepoccuiickas onmuMnuana mKoabHUKOB 1o ¢usuke. 2018-2019 yu. r.
Mynununanbabli otamn. 10 kmace

Kputepnu oneHuBanus

1. PaccraBieHbl TOKHA B BETBAX LEITU JTUO0 HAWIEHO
00111€€ COMPOTUBIICHUE BHEITHEH IICTIH ...vvvvvvrrveeirveesneeessneessneessnnessennnns 5 6a10B

2. HailineHna cBsi3b HaIIPSDKCHUS UCTOYHUKA M TOKA,
TEKYILETO UEPE3 AMITEPMET] +ecuvveernrersrsrrresrreesannesssnesesnnnessssnessssnsssnnns 4 6asu1a

3. IomydeHno yuciaeHHOE 3HAYCHUE TOKA,
TEKYILETO YEPE3 AMITEPMET] .eeuvrerrrnrerersrrresrnresannesssreresnnnesssssessassessnses 1 6aaa

Maxcumym 3a 3a0auy 10 6a1710B.

Bcero 3a padory 50 6a110B.




