Bcepoccuiickast onumnuaga mkoIbHUKOB 1o ¢usuke 2016-2017 yu. r.
MynununansHbii 3Tamn. 11 knace

Penienusi M cucreMa olleHUBaHUS

3amaua 1

Crosi Ha JBMXKYIIEMCS BHHU3 3CKAlIaTope, MaJbUUMK MOJO0POCHI MOHETKY, Kak eMmy
IIOKA3aJIOCh, BEPTUKAJIBHO BBEPX, M 4epe3 7= 1 ¢ noiiman e€. CKopocTh 3CKaaTopa
V=1mM/c, a yron ero HakioHa K Topm3oHTy o=30. Ha kakoe MaKCHMAaIbHOS
paccrosiHue OT TOYKM OpocaHusi yAaisjgach MOHETKa? B TeueHHe Kakoro BpeMEHHU
MOHETKa MOJHMMAJIaCh BBEPX B CHCTEME OTCUETA, CBSI3aHHOM CO CTEHAMM IIAXThI
sckanaTopa? YCcKopeHne CBOGOIHOrO MaICHHsI MOXKHO CYHTATh paBHBIM g = 10 m/c’.

Bo3moocnoe peuiernue

MakcuManibHOE pacCTOSIHUE, Ha KOTOPOE€ MOHETKA yAalsiiach OT TOUKH e€ OpocaHws,
MIPOIIE BCETO UCKATh B CUCTEME OTCUETA, CBA3aHHOU C 3CKaiIaToOpoM. B 3Tol cucreme
OTCYETA HAYAJIbHAs CKOPOCTh MOHETKH HAIIPABJIECHA BEPTUKAJIBHO, CIIEI0BATEIBHO,

g(t/2)?
Smax = 22 = 1,25 .
W3 3akoHa CIOXKEHHs CKOPOCTEH IOJydyaeM, YTO B CHCTEME OTCu&Ta, CBSI3aHHOU CO
CTEHaMH IIaXThl ACKAJaTOpa, BEPTUKAJIbHAS COCTABIIAIONIAS HAYAJILHOW CKOpPOCTH
MoHeTkH paBHa: g(t/2) — V sina. Torna

__g(t/2)-Vsina

t =0,45c.

Kpumepuu ouyenusanusn

Haiineno makcuManbHOE pacCTOSTHHE OT MOHETKHU A0 TOYKU €€ OpocaHus ......4 fania
[IpMEHEH 3aKOH CHOMKEHUS CKOPOCTEM ..uvveeevririeeeeeeeeeesiiireereeeeeesessnnnnsneneeeeeess 2 6aaia
HAaMIEHO BPEMS L.ooviniiiiiiiiiiiiee ettt e e e 4 6as1a

3a kascooe epro blnoaHeHHOe deticmaue OAJLIbl CKAAObIBAIONICAL.
Ilpu apugmemuueckoii owudbxe (6 mom uucie owubke npu nepegooe eouHuly
usmepeHus) oyenka cHudxcaemces na 1 oann.

Maxcumym 3a 3a0anue — 10 6ans10B.

3agaua 2

JIbiuHKa ¢ BMOpPOXXEHHBIM B HEE METAUIMYECKUM CIUTKOM
IOJBCIIEHA Ha JIETKOM HUTH M 4YaCTUYHO TIOIPY)KEHAa B
HWIMHIPUYECKUNA CTAKaH C BOJOW TAaK, 4TO JIEI HE KACAETCSA CTEHOK
crakana. Ilmomans 1aua crakaga S =100 oM’ Jlns Toro, 4toOBI
yAEpKaTh JbJIUHKY B TAKOM MOJIOKEHUHU, HUTh MEPEKUABIBAIOT YEPE3
ujeadbHbI OJIOK, K OCH KOTOPOTO IMPHUKIAJABIBAIOT BEPTUKAIHHO
HanpaBieHHyto cuiy F =10 H. Ha npyroii koHen HUTH BEHIAIOT
MOJXOAIIMNA TPOTHUBOBEC. Ha CKOJIBKO M3MEHUTCS YPOBEHBb BOJIbI B
CTakaHe II0CJIe TOro, Kak JbAuHKa pactaetr? IloBbICUTCS OH WU
noHm3urca? Macca ciourka m=100r, WJIOTHOCTHL MeTala
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3 3

p =10 000 kr/m”, mnoTHOCTh BOJBI po = 1000 kr/mM”. Yckopenue cBoOOHOTO MaJACHUS
2

MOXKHO cuuTaTh paBHbIM g = 10 wm/c”. IIpoTmBOBec mocie TasHUS JbAa HE MalaeT

B CTaKaH.

Bo3moocnoe peuienue

PaccmoTpum BHEIIHME CHIIBI, ACHCTBYIOIIME HA COJNEPKMMOE CTaKaHa, B KOTOpPOE
BKJIFOYMM BOAY, JbJUHKY M CIATOK. Cuia TSKECTH KOMIIEHCHPYETCS JBYyMs
HamnpaBICHHBIMUA BBEPX BHEUIHHUMH CHUJIAMH — CUJIOW HATSDKEHUS HUTH F/2 U cuioi
peakuuu qHa crakaHa. [locnennss, B cBOO odepenb, paBHa IO MOIYJIIO CHIIE JABJICHUS
Ha JHO CO CTOPOHBI JKMAKOCTH. M3 ycCnoBusi paBHOBECHS CONEPKUMOTO CTaKaHA
B UCXOJHOM COCTOSIHUU CIELYET:

§+Sp0 gh,=m

coiepxK g

Trac I’ll — BBICOTA YPOBHA BOAbI B UCXOOIHOM COCTOSHHMU.

[Tocne TastHusT TBAMHKM Macca COJCPKUMOTO COXPAHSAETCS, HO U3MEHAETCS yPOBEHb
BOJIbl B CTakaHE U, CJEIOBATEIbHO, JAABJICHUE BOJbI OKojJo gHAa. Kpome 3Toro, Ha
cojJep)XUMoe TepecTaéT JeicTBOBaTh cwia F/2, HO Ha JHO C CHJIOM

N=mg-" p,g=mg/1-2" i H
=mg ;pog =mg — Ha4yuHaEeT JOC€HUCTBOBATH CJIMTOK. OBOC YCJII0BHC

PaBHOBCCHA COACPKUMOI'0O UMCCT BU/I:

Sp,gh, + N =m

coaep;xg s
TAc I’ll — BBICOTA YPOBHA BOAbI B UCXOOIHOM COCTOSHHMU.

BprunTas u3 mepBoro ypaBHEHHs BTOPOE€, MOJYYHM BBIPAKEHUE UISI WU3MEHEHUS
YPOBHSI BOAbI B CTAKAHE:

G-ne{1-2)
Ah=h, —h, = P =41 cm.

Tak kak 3Ta BeIM4nHAa IMOJIOKUTCIIbHAA, TO YPOBCHB BOJbI B CTAKAHC ITIOBBICUTCH.

Kpumepuu oyenueanus

3anucaHo yCJIOBUE PAaBHOBECHUS COJEPKUMOI0 B UICXOJHOM COCTOSIHUM ......... 2 basnna
3anucaHo yCcJIOBUE PAaBHOBECHUS COJIEPKUMOI0 B KOHEUHOM CUTYALMH ........... 2 basna
ITosrydeHo BbIpa)k€HUE AJI1 UBMEHEHUS YPOBHS XKUJKOCTH. .....veruveenreeneeeneennne 2 basna

(Ecnu 3a0aua pewanace uepe3 00bEM NOSPYHCEHHOU TbOUHKU U UBMEHEHUEe 00BbEMO8
npu MasHuu, mo 3a epHoe gulpaicenue OJisl UsMeHeHUs YposHs — 6 b6annos.)
[TonydeHo yncaeHHOEe 3HAaUeHUE ISl UBMEHEHUS YPOBHS KUJKOCTH .............. 2 0aqna
SIBHO YKa3aHO, YTO YPOBEHD IMOBBICHTCS ... uvvveeeeuerreeeeeaerreeeeeanrreeeeensnnsesesssnnnees 2 0asna

3a kasicooe 8epHo 8bINOIHEHHOE Oeticmaue DALl CKIA0bIBAIOMCSL.
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Ilpu apugmemuueckoii owudbxe (6 mom uucie owubke npu nepegooe eouHuy
usmepenus) oyenka chudicaemes na 1 6ann. Maxkcumym 3a 3adanue — 10 6anioB..

3agauya 3

OnuH MOJIB aproHa y4acTBYET B IIPOLIECCE, B XOJ€ KOTOPOrO TEIIOEMKOCTh OCTaETCs
o o K o .
NOCTOSIHHOM U paBHOMl C = 10 o [Ipu 3TOM aproH yBenIu4ui cBO 00BEM, COBEPIIIUB

padory A =40 JIx. Haiinure u3mMeHeHue TeMmIepaTypbl aproHa U MOABEAEHHOE
K HEMY KOJIMYECTBO TEILIOTHI.

Bo3moorcnoe peuiernue

3anuiemM AJIA JaHHOT'O IIponecca IICpBOC HA4YaJI0 TCPMOAMHAMUKHU |

AQ = CAT =2VRAT +A = AT =—2—=-16,2K,
2 C—-1,5vR

T. €. I'a3 OXJIaKaaJIC. HOI[BGI[éHHOG K I'a3y KOJIMYCCTBO TCILIOTHI PaBHO!:
Q = CAT = —162 JTx,
T. €. Ta3 B JaHHOM IIPOLECCCC OTAaBaJ TCIJIOTY.

Kpumepuu oyenuganusn

3anyMcaHo NEPBOE HAYATO TEPMOTUHAMUKH .......vveeeerurrreeeeaerrreeeennnnrreeeesnsseeesenns 4 paaaa
HaiiieHO U3MEHEHHUE TEMITEPATYPBI TA3A ..eeeuvvreeererreeaereeeeerreeesreeensseeeessseeesssnes 2 0aJ1a
HalIEHO KOTHUECTBO TEIITOTB - eunneeeneeeeeeeeeeeeeeeaeeeeeeeeneeeeenneeeennaeeennaeeennaaaees 2 0ay1a
VYka3zaHo, 4yTo ra3 Temio oTaaBal (OJIyYeH OTBET CO 3HAKOM MHUHYC).............. 2 0as1a

3a kasicooe 8epHo 8bINOIHEHHOE Oeticmaue DALl CKIA0bIBAIOMCSL.

Ilpu apugmemuueckoii owmubke (6 mom uucie owubke npu nepegooe eouHuy
usmMepenust) oyenka crudxcaemces Ha 1 oanun.

Maxkcumym 3a 3a0anue — 10 6ansos..

3agaua 4

DnexTpuyecKas 1enb NPeACTaBlIsAeT OO0 MPOBOJIOYHYIO CETKY,
COCTOSIIIYIO U3 3BEHBEB, UMEIOIIUX OJMHAKOBBIEC COIPOTUBIICHUS R. R
OnHO 3BEHO 3aMEHEHO Ha BOJBTMETP, CONMPOTHUBIEHHE KOTOPOIrO
Toke paBHO R. K ceTke NOAKIIOYEH HCTOYHUK HAIPSIKEHUS v
Uy = 14 B Tak, kak noka3aHo Ha pucyHke. Halinure nokazanwue Yo
BOJIBTMETPA.
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BO3M0.71‘CH0€ peuienue
I I

I/I306paSI/IM CXCMATHUYCCKH TOKH, TCKYIIHUC B 3BCHBAX «—— >
CETKH, YUUThIBasi €€ CUMMETPHUIO U 3aKoH OMa AJisl ydacTKa
uenu. CoriacHo 3TOMY 3aKOHY, CHJIbl TOKa B Iapajlielib- 2 || R |
HBIX 3BCHBIAX, HaAXOAAIIHUXCA 1104 OANHAKOBBIM HaprDKe- 4l A

-— —
HUEM, OOpaTHO MPOTOPIIMOHAIBHBI COMPOTHBICHUSIM JTUX @—

3BeHbeB. lIpu wH300pakeHMM TOKOB TaKKe HYKHO 3 " )
YUYUTBIBATh 3aKOH COXPAHEHUs AJIEKTPUUYECKOTO 3apsja s ) .
y3JI0B CETKH — CyMMa TOKOB, BTEKAIOIIUX B Y3€l, JOJDKHA — | ——
OBITh paBHA CyMME TOKOB, BHITEKAIOUIUX U3 Y3JIa.

ToukM MOAKITIOUEHUS MCTOYHUKA HAIMPSHKEHUSI PACIOJIOKEHBI HA BEPTUKAIBHOM OCHU
CUMMETpUM CETKHU. [103TOMY TOKM, TEKylIM€ HAJIEBO U HAMPaBO OT OCH CUMMETPUU
CETKH, BHITEKAIOUIUE U3 JTAHHOTO Y3JIa WJIM BTEKAIOIINUE B JaHHBIA Y3€ll, TOJKHBI OBbITh
0JIMHAaKOBbIMH. O003HAYMM TOKH, TEKYILIUME HAJIEBO U HAMPABO OT BEPXHETO CPETHEr0
y3Jla ceTKH, uepe3 1. Toraa Tok, BTEKAIOIIMI B BEPXHUW cpeaHuil y3ei, paBeH 21, [Ipu
o0xojie 1eBoM (M MpaBoii) BEpXHEH YETBEPTH CETKU CYMMApHOE TaJICHUE HAMPSIKEHUS
JOJKHO OBbITh paBHO HyJI0. CreoBaTeNbHO, TOKH, TEKYIIHME HAJIEBO U HAMPaBO OT
LHEHTPAJIBHOIO y3JIa CETKHU, OJJMHAKOBBI U paBHbI 4/. 3HAYUT, TOKU, TEKYIIHME BHU3 OT
JIEBOT'O CPETHETO U OT MPABOTO CPEIHETO y3J1a CETKHU, PaBHBI /.

Belpazum HanpspkeHue ucrouyHuka U, depe3 Tok [. [{ns Toro 4toObl clenaTh 3TO,
MBICJIEHHO CJIOKMM CXEMYy IOIOJIaM BJOJIb BEPTHKAJIbHOM OCH CUMMETpuUH. Torma
CONIPOTHBIIEHUS BCEX 3BEHBEB, HE JIEXKAILUX HA OCU CHMMETPHUH, YMEHBIIATCA B 2 pasa,
a TeKylIMe MO HHUM TOKHM yBennyarcsa B 2 pa3a. CymMMapHOE€ CONPOTHBIIEHHE BCEX
3BEHBEB, MOJKIIOUEHHBIX K HMCTOYHUKY (32 HUCKIIOUYEHHEM 3BEHA, HaXOISAUIErocs
HEMOCPECTBEHHO MEXAYy KJIEMMaMH MCTOYHHUKA), paBHO 7R/S. Tekyumui depe3 3Tu
3BeHbs TOK paBeH 10/. Ilodromy mnaneHue HaNpsKEHHs BO BHELIHEH LIENM MEXKIY
KJIEMMaMH HCTOYHMKA paBHO Uy = 14/R. OTMeTHM, YTO 3TO 3a0HO MO3BOJIIET HAWTH
TOK, TEKyLIUN 4epe3 3BEHO MEXAY TOYKaMU IOAKIKOYEHUS MCTOYHUKA HAIIPSIKCHUS.
OH paBeH 14/ v Te4€T OT LEHTPAIBLHOIO y3J1a CETKU K HIXKHEMY CPEJIHEMY Y31y .

JInst BosibTMETpa MOKHO 3anucath: U, =4IR. Otcrona U, =4U,/14=2U,/7=4 B.

Kpumepuu oyenusanusn

Y CcTaHOBJICHO pACIPEACICHUE TOKOB B 3BEHBSIX CETKH...veveeeuerreeeeeeereeeeeernenennns 3 6anaa
Haiinena cBs3p M@Ky TOKOM, TEKYIIUM 4Yepe3 BOJBTMETP, U TOKAMU B JIPYTHUX
YACTSX TICTIH . .vvveenevreeeurreeenseeesaseeesneseesansseesnsseessnsseesssssesssssseessssseesnsseessnsseessnsseesnn 1 6ana
YcTaHoBIeHA CBS3b MEXKIY HAMPSHKCHUEM MCTOYHHMKA W TOKOM, TEKYIIUM B KaKOU-
h10Z (YO RRE T B8 () 10 SO PR 2 0asu1a
YcTaHoBICHA CBSI3p MEXKIY ITOKAa3aHUEM BOJBTMETPA W TOKOM, TEKYIIUM depes
15 (<) 1 J PP 1 6ana
[TomyyeHo BbIpaKCHHE Il CBS3M HANPSOKCHUS WCTOYHMKA U TIOKa3aHUS
BOJIBTMETP@ ... vvteeeeeneerreeeeaunreeeeesssssseeessssssseeesssssssesessssssseesssssssseesessssseessnnssseesenns 2 6aaga
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[Tony4deH YnCIIEHHBIA OTBET ISl MOKA3AHUS BOIBTMETPA .eeeennveeeanireeenireeenieeenns 1 6asn

3a kasicooe 6epHo 8bINOIHEHHOE Oeticmaue DALl CKIA0bIBAIOMCSL.

Ilpu apugmemuyeckoii owubke (6 mom uucie owubke npu nepegooe eouHuy
usmMepenust) oyenka crudxcaemces Ha 1 oann.

Maxkcumym 3a 3a0anue — 10 6ansos..

3agaua 5

DnekTpuyecKkas Lelb COCTOUMT U3 COCIUHEHHBIX MOCIEI0Ba-
TEIBHO WJACATBHOTO HCTOYHMKA Hampspbkenus ¢ JJIC
E =12 B, pe3ucropa, pa3oMKHYTOr0 KJt04Ya U 3apspKEHHOTO
10 HamnpspbkeHus 2E KoHJieHcaTopa (MOJISPHOCTh yKa3aHa Ha
cxeme). Knrou 3ambikaror. Onpenenure Hanpsbkenne U Ha
KOHJICHCATOPE B TOT MOMEHT, KOrJa KOJUYECTBO TEIUIOTHI, BbIJCIUBIICECS
B PE3UCTOPE, OKAXKETCS B 3 pa3a MEHbIIIE SHEPTUHU, OCTABILIEHCS B KOHJIEHCATOPE.

Bo3moorcnoe peuienue

[TonsipHOCTB 3aps/IKM KOHIEHCAaTOpa BCErJa OCTAHETCS TaKOM ke, Kakol oHa Oblia
BHayase. [loCckoiIbKy HMCXOJHOE HamlpshbkeHue Ha KoHaeHcatope mnpesbimaer J/1C
UCTOYHMKA, TO TOCIE€ 3aMbIKaHMS KJIOYa TOK B LIENH MOTEYET MPOTUB YacOBOU
ctpenku. K wuHTepecyromieMy HAac MOMEHTY BPEMEHHM 3apsij, MNPOTEKIIN uepes
UCTOYHUK (M MOJA3apsSAUBILIUNA €ro), paBeH ¢ =C(2E-U). 3anuiieM 3aK0H COXpaHEHUsI

OHCPIrUn C y‘{éTOM BBIACIIUBIICTOCA KOJIHMYCCTBA TCIIJIOTHI U pa60TbI, COBGpHIéHHOfI

U? . 1 CU?
Orctoga, ¢ y4y€ToM TOro, 4ro Q=—-

b

2E)?
HUCTOYHUKOM: C(T) =qE+QO+

3 2
3E

nojayyum: U :7:18 B.

Kpumepuu oyenusanusn

OrnpenesneHa HayaaIbHAS SHEPTUS KOHICHCATOPA ..cuuvveeerevreeererreeesereeeseveeessseeanens 1 6ana
Haviien mpOTEKINT YEPE3 UCTOUHUK AP .evvvvrereeeeerssannnrrrreeeeeeesssnnnnnsereeeeeessens 1 6ana
Haiinena paboTa, COBEPIIIEHHAS HCTOUHHIKOM ........ccevvveeeevveeesveeeensreeesssseeesssseeens 1 6ana
3anrcaH 3aKOH COXPAHCHUS THEPTHH ......eeveeververereereereesensessessesseseeseesessessessessesseseens 4 0as1a
[Tomy4yeHo BbIpakeHUE JJIs1 HATPSIKEHUS HA KOHJICHCATOPE ..vvvveeeeeereeeeeenennnnn. 2 6ana
[TonydeHo ynucaeHHOE 3HAUCHUE HAMIPSYKEHUS] HA KOHJICHCATOPE «..vveeneveeennenennns 1 6ana

3a xasicooe epHo 8bINOIHEHHOE Oelicmaue Oallbl CKIAObI8AIOMCAL.
Ilpu apugmemuueckoii owudbke (6 mom uucie owubke npu nepegooe eouHuy
usmepenusi) oyenka chudicaemest na 1 6ann. Maxkcumym 3a 3adanue — 10 6anioB.

Bcero 3a pa6oty — 50 6a/1;10B.




