MOCKOBCKAA IMTPEAIIPOPECCHUOHAJIBHAA
OJIMMIIMAJA HIKOJIbHUKOB
®U3UKA. OTBOPOYHBIUN TYP

10 ks1acc

3amanme 1.1

®densg coOpai AMEKTPUUYCSCKYIO CXeMY, ITOKa3aHHYIO0 Ha PHUCYHKE, W MOJKIIOUMI €€ K UIACaIbHOMY
HUCTOYHHUKY TOCTOSTHHOTO HANPsOHKEHUS. 3HAYCHHS COMPOTHUBIICHUH PE3UCTOPOB yKa3aHO B TAOJUIIE.
Omnpenenure 001Iee COMPOTURIICHUE LIETH B cliydyae, Koraa kitod K1 pazomkHyT, a kirod K2 3aMKHYT.

OtBer npuBenute B OM, OKpYTIUB JI0 LIEJIOT0 YUCIIA.

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10
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Otger: 100

Pemienue: BaxHO MOMHHTH, YTO TIPHU TMOCIEAOBATEILHOM COEAMHEHUU PE3UCTOPOB OOIIIE

COIIPOTUBJICHHUU LCIIK PABHO CYMMC COHpOTI/IBHCHI/Iﬁ PE3UCTOPOB B LCIH, a IPU HAPAJICITIBHOM
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COCIMHEHUU: — = — + +++ + —
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[Tpu noncranoske 3HaueHuit Roouy = 100 Om

3aganue 1.2
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@ensg coOpal MEKTPUUYECKYIO CXEMY, MMOKa3aHHYIO0 HAa PUCYHKE, M MOAKIIOUWI €€ K HAeaJbHOMY
MCTOYHUKY IOCTOSIHHOTO HANpsKEHUs. 3HaYCHHs COTPOTUBIICEHUI PE3UCTOPOB yKa3aHO B TabuIE.
Onpenenure o0I1Iee COMPOTUBIICHUE IIETH B c1y4ae, koraa kitod K1 3amkHyT, a kimtod K2 pa3oMkHYT.

OtBer npuBenute B OM, OKpYTIUB JI0 LIEJIOT0 YUCIIA.

R1 R2 R3 R4 RS R6 R7 R8 R9 R10
400 0Om | 160 Om | 40 Om | 400 Om | 200 OM | 350 Om | 250 Om | 80 Om | 210 Om | 310 Om

R1 R2 R3

K1

R4 —///—— R5

K2

R6 R7

R8 R9 R10

Ortser: 200
Pemienne: BaXHO TOMHHUTH, YTO TMpPH IOCIEIOBATEIILHOM COCIMHEHHH PE3UCTOPOB OOIIEe

CONPOTUBJICHUM LENH PAaBHO CyMME COIPOTHMBJIEHUI PE3UCTOPOB B IIENH, a NPU NapajlIeIbHOM
1 1 1
COCIMHEHHU: — = — + +++ + —
R R4 R

— = + +
Ry R, +R; +R; R,+Rs Rg+ Ro+ Ry

[Tpu moncranoBke 3HaueHuit Ro6mny =200 Om
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3aganue 2.1

Ha ropu3oHTaJIBHOW TUIMTE JICKUT TOHKUA HEOTHOPOIHBIN HpsIMOM cTep:keHb. OObEM CTEp)KHS
paseH 0,1 M3, cpenusist I0THOCTH Martepuaia crepkus 900 kr/m3. UToObI 0TOpBAThH Kpail CTepKHS
OT IUIUTHI, HAJ0 MPWIOKUT, MUHUMaIbHYIO cuiy B 350 H, HampaBlieHHYI0 NEpHeHAUKYISIPHO
MOBEPXHOCTH IJIUTHL. HaliuTe MUHUMAJIbHYIO CHITY, KOTOPYIO HAJI0 IPUIOKHUTH KO BTOPOMY KOHILY
CTEpIKHS, YTOOBI OTOPBATh €r0 OT IUIUTHI. Y CKOpeHue cBoOOHOro majeHus pasHo 10 m/c2. OtBer
BBIPA3UTE B HBIOTOHAX, OKPYTJIUB A0 LIEJIOT0 YncIa.

OtBert: 550

Pemenne: Bec poruara P = mg = pVg = 900H. Ilpu ycrnoBuu, 4T0 IPOUCXOAUT OJHOBPEMEHHOE

MIPUJIOKEHUE ITUX JIBYX CHJI, Ja €Il U BEPTUKAIBbHO, TO BTopas cuia paBHa 900-350=550 H.

3aganue 2.2

Ha ropu3oHTanpHOM MIUTE JISKUT TOHKHM HEOAHOPOIHBIM MpsMOil ctepkeHb. OOBEM CTEpHKHS
paBeH 0,1 M3, cpenHss MIOTHOCTH MaTeprania crepxkHsa 900 kr/mM3. UToObl 0OTOpBaTh Kpail CTEPIKHS
OT IUIMTHI, HaJO0 NPWIOKUTh MUHUMaIbHYI cuiy B 550 H, HampaBiieHHYI0 NEpPHEHIUKYISIPHO
MOBEPXHOCTH IUIUTHI. HaliiuTe MUHUMAaNIBbHYIO CHITY, KOTOPYIO HAJ0 IPUIIOKUTH KO BTOPOMY KOHILY
CTEp>KHs, YTOOBI OTOPBATh €ro OT IJIMTHL. Y CKOpeHHe cBOOOHOrO najaexus pasHo 10 m/c2. Oter
BBIPA3UTE B HBIOTOHAX, OKPYIJIMB /10 LIEJOT0 YKCa.

OtgBer: 350

Pemenne: Bec priuara P = mg = pVg = 900H. Eciu noHumarh ycioBue Kak OJHOBPEMEHHOE

IIPUJIOKEHUE 3THUX JIBYX CHJI, J1a €Ille U BEPTUKAJIBHO, TO BTOpas cuiia pasHa 900-550=350 H.

3ananme 3.1

Bacs nomectun npoBoiHUK ¢ TOKOM 20 A 1yiiHO# 1 M B 0IHOPOAHOE MarHUTHOE MOJIE C MHIAYKIIHEH
1 Tn. 3BecTHO, UTO Yroi MEX1y BEKTOPOM MarHUTHOM MHAYKLIMU U HAIIPABJIIEHUEM TOKA COCTABIISET
30°. ITomorure Bace HaliTu cuily, KOTOpasi IEHCTBYET Ha IPOBOJHUK CO CTOPOHBI MAarHUTHOI'O TIOJIS.

OTser BBIPA3UTEC B HBIOTOHAX, OKPYTJIMB A0 LEJI0TI0 YHca.

Otser: 10
Pemenne: Ha mpoBOJHUK ¢ TOKOM B MAarHUTHOM TIOJIE IEHCTBYET CUJIa AMIiepa, paBHast
F, =IlBsina
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I7Ie @ — YroJ MEXIy HalpaBJIEHUEM TOKA U BEKTOpPAa MarHUTHOM MHAYKLMU. Clie10BaTeNbHO, Ha
IIPOBOJIHUK JIEUCTBYET CUJIA

F, =1%1%20*sin30° = 10 (H)

3aganue 3.2
Bacs nomectui npoBoHUK ¢ TOKOM 10 A 1iMHOM 2 M B OJIHOPOJAHOE MarHMTHOE T0JI€ C UHAYKITUEH
2 Tn. I3BeCTHO, YTO YroJ MKy BEKTOPOM MAarHUTHOM MHIYKIIMH U HAIIPpaBJICHUEM TOKA COCTaBIISET
30°. Ilomorure Bace HaliTu cuily, KOTOpasi IEHCTBYET Ha IPOBOJHUK CO CTOPOHBI MAarHUTHOI'O TIOJISI.
OTBeT BBIpa3uTe B HHIOTOHAX, OKPYTJIUB 0 LIETIOTO YHCIIA.
OtBet: 20
Pemenue:
Ha npoBoaHMK ¢ TOKOM B MarHUTHOM T10JI€ IEUCTBYET cuila Ammepa, paBHas

F, =IlBsina
I/Ie @ — YTroJ MEXIy HalmpaBlieHUEM TOKA U BEKTOpa MarHUTHON HHAYKIuU. ClenoBaTensHo, Ha
IIPOBOJIHUK JIEUCTBYET CHJIA

F; =2%2x10=sin30° = 20 (H)

3ananmne 4.1

AnexcaHap ener 3a pysieM aBTomMoOWiIsA. Bo Bpems MOBOPOTOB OH €AET MO Jyre OKPYKHOCTHU
paguycom 50 M. Yckopenue cBoOogHoro najenust — 10 m/c2, k03(h(HUILMEHT TPEHUSI CKOJIbKEHUS
Mexay Kosecamu U goporoi — 0,2. Haiinute MakCUMaJIbHYIO BO3MOKHYIO CKOPOCTb aBTOMOOWIISL BO
BpeMs IIPOXOXKAECHUS TOBOPOTA, €CIIH MPOCKAIb3bIBAHUS KOJIEC HE POUCXOAUT. OTBET BBIPA3UTE B
M/C, OKPYTJIMB 10 LEJIOT0 YHCIIa.

Otser: 10

Pemienne: Anexcanap ABHKETCS B FOPU3OHTAIBHOW IUIOCKOCTH IO OKPY:KHOCTH IOJ JIE€HCTBHEM
LEHTPOCTPEMHUTEILHON CHIIBI, KOTOPOM SIBJSIETCS CUJla TPEHHUS.

Cwita peakuuu onopsl paBHa N=mg,

Toraa MakcumanbHas cuia TpeHus F= pmg,

F=ma=mv?/r.

IIpupaBHUBas BEIpAKEHU, 11 CUiIbl F Halinem VZJ@ =10 m/c

3aganue 4.2
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Anekcanap ener 3a pyieM aBToMoOmiIA. Bo BpeMs MOBOPOTOB OH €A€T MO AYyre OKPYXHOCTU
paguycoMm 25 M. YckopeHue cBoboaHoro nagenus — 10 m/c2, ko3 HUIMEHT TPEHHsI CKOIBKCHUS
MeXay Kojecamu u goporoi — 0,4. Haitnure MakCUManbHYIO BO3MOKHYIO CKOPOCTbh aBTOMOOHIISI BO
BpeMsl ITPOXOXKICHHS MTOBOPOTA, €CIIM MPOCKATB3bIBAHUS KOJIEC HE MPOUcXouT. OTBET BBIPA3UTE B
M/C, OKPYTJIHB JI0 LIEJIOTO YHCTIA.

OrtBet: 10

Pemenne: Asekcanip ABUXKETCS B FOPU30HTAIBHOM IMJIOCKOCTH MO OKPY>KHOCTH MOJ I€HCTBUEM
HEHTPOCTPEMHUTEIBHON CHITBI, KOTOPOM SIBIISIETCS CHJIA TPEHUS.

Cuna peakuu omopsl paBHa N=mg,

Toraa MakcumanbHas cuiia Tpenus F= pmg,

F=ma=mv?/r.

[TpupaBHuBas BoipaxkeHus, ais cuisl F Halinem v=,/rgpu= 10 m/c

3aganue 5.1
Bacs u Ilerst pemmnu mpoBecty skcriepuMenT. OHM 3aITyCTHIIM JIBa MIApHKA C OJWHAKOBBIMHU IO
MOZIYIIIO CKOPOCTSIMH 4 M/C IEPIIEHANKYIISPHO APYT APYTY MO IIaJAKOH TOPU30HTANIBHOM I1aTdopme,
pUYeM IPOMCXOIUT UX COyIapeHne, KOTOpOe SBISIETCS] HeyNpyruM. Macca mapruKoB OTIIHYaeTCs B
JBa pa3a, macca Jjerkoro mapuka — 100 r. Jlerkuii mapuk OCTaHOBUJICS, a TSDKEIBIA MPOIOJIKUI
JIBUTAThCsl Tocie coylapeHus. Haliaure ckopocTh mapuka, MpOAOJDKUBIIEro JBMkeHue. OTBeT
BBIpa3uTe B M/C, OKPYIJIMB /10 AecAThIX. HalliuTe KHHEeTHYECKYI0 SHEPIHI0, KOTOPYIO UMEN JIETKUi
mapuk 1o coynapenus. OtBer BbIpasuTe B [k, okpyrimB 1o necsatsix. Haligute kommdecTBo
TCIJIOTHI, KOTOPOEC BBIACIUIIOCH ITPU COYAApCHHUU. OTBeT BBIPpa3nuTE B I[)K, OKPYTJIMB A0 ACCATBIX.
OtBer: 450,80,4
Pemenne: 3akoH cOXpaHEeHUs UMITYJIbca B BEKTOPHOH (opme:
Pi+D2=p;

13 BEKTOPHOTO TPEYTrOIbHUKA:

(2mu)? = (m,)? + 2mv)?

V5

Uu=—v
4
Moyib KOIHYeCTBa BBIIEIUBIIEHCS TEMIOTHL:
0 mv? 2mv? 2mu® mv?
= + — =
2 2 2 4
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)

[Tocne moacTaHOBKY BCEX 3HAUEHUH I10JIy4aeM CKOPOCTh IIAPHUKa, IPOAOIKUBILIETO JBUKEHUE, 4,5
M/C; KHHETHYeCKast SHEPTHsl, KOTOPYIO UMeI JeTkui mapuk a0 coypapenus 0,8 JIx. KomryectBo
TEIJIOTHI, KOTOPOE BBIACIWIOCH IpU coyaapeHuu - 0,4 Jx.
3aganue 5.2
Bacs u Ilers pemmnu nposectu 3kcniepuMeHT. OHU 3allyCTHIIM JIBA IIapUKa C OJUHAKOBBIMH I10
MOJTYJTIO CKOPOCTSIMH 4 M/C IEpIEHIUKYIISPHO APYT APYTY 10 TIIAAKONW TOPU30HTANBHOM maTdopme,
IpUYeM MPOUCXOAUT UX COYAapeHue, KOTOPOe SIBISIETCS HEYNIPyruM. Macca apuKoB OTIMYaeTCs B
IBa pas3a, macca Jyerkoro mapuka — 200 r. Jlerkuii mapuk OCTaHOBWIICS, a TSDKEJIBIA MPOIOJIKUIT
JBUTaThbCs Hocie coyaapeHus. Halinure ckopocTh IIapuka, MpoJOJDKUBIIErO JABMKeHHE. OTBET
BBIPA3UTE B M/C, OKPYTJIMB JI0 ACCATHIX. HaliiuTe KHHETHYECKYIO SHEPTHIO, KOTOPYIO MMEI JISTKHIA
mapuk 1o coynapenus. OTBeT BbIpasuTe B [k, OKpyrMB 1Mo JecsaThix. HaliguTe KomuyecTBO
TEIUIOTHI, KOTOPOE BBLAECTUIOCH IpU coyAapeHuu. OTBeT BbIpa3uTe B [k, OKPYIIIUB 10 JECATHIX.
OtrBer: 4,51,6 0,8
Pemenne: 3aK0H COXpaHEHUS UMITYJIbCa B BEKTOPHOM (hopme:

pi+D: =07
13 BEKTOPHOT'O TPEYTOJIbHUKA!

(2mu)? = (m,)? + (2mv)?

V5
u = TU
Moaynb KOTuYecTBa BBIACTUBIICHCS TEMIOTHI:
_mv?  2mv? 2mu? mv?
C=—t 3 7 =%
_mv?
E==

ITocne moaCcTaHOBKY BCEX 3HAUEHUI MOJy4aeM CKOpPOCTh IIAPHKA, IPOAOJKUBIIETO JBUKEHUE, 4,5
M/C; KHHETHYecKasi SHeprusi, KOTOPYIO MMel JIeTKUH mapuk a0 coynapenus 1,6 k. Komuuecto

TEIUIOTHI, KOTOPOE BBIACITHIOCH TIpH coyaapenuu — 0,8 JIx.

3ananmue 6.1
W3 mymku, KOTOpass MOXET CBOOOJAHO W 0€3 TpEeHUs TMEepEeABUraThCs MO TOPU30HTAIBHON
MOBEPXHOCTH, JCJIAIOT BBICTpeN 1o yriioM 60° k ropuzonTy. Macca mymmku — 1 T, Mmacca saqpa — 10

KT, ero ckopocTh npu BbicTpene — 300 M/c oTHocuTenbHO 3emiu. Haiiaure ckopocTh, KOTOPYrO
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npuoOpeTeT MyIIKa BCJICACTBHE OTHAa4Yu NpH BbhIcTpene. OTBET BBIpa3uTe B M/C, OKPYIVIMB 1O
JIECATHIX.

OTtBer: 1.5

Penienue:

Cucrema Tei: CHapsd U ITyliKa. I/IMHy.HBC CHUCTCMBI B ITPOCKIIMHU HA OCh X He MCHACTCA, MPOCKI A

mvcosa

MMIyJibca NymKu mv cos &, rorga 0 = —Mv1 + mv cos a, Torna v, =
5 1 M

[Tocne moacTaHOBKY 3HA4YeHUH oTBeT: 1.5 Mm/C.

3aganue 6.2

W3 mymku, KOTOpass MOXET CBOOOJAHO U 0€3 TpeHUs TMepeABUraThCs MO TOPU3OHTAIBHON
MOBEPXHOCTH, JCNAIOT BBICTpeN Mo yriioM 60° k ropuzonTy. Macca mymmku — 1 T, macca siapa — 20
KT, €ro CKOpocTh mpH BeicTpene — 200 m/c oTHOcHTenbHO 3emiin. Haiiaure cKOpOCThb, KOTOPYIO
npuoOpeTeT MyIIKa BCIEACTBUE OTHauM Npu BeicTpene. OTBET BBIpa3uTe B M/C, OKPYIJIHMB J0O
JECSTHIX.

OtBet: 2.0

Pemenne:

Cucrema Teir: CHapsa U ITyHIKa. I/IMHyJ'ILC CUCTCMBLI B IIPOCKIMHU HA OCb X He MCHACTCA, IMMPOCKIHA

mvcosa

UMITyJIbca MyKH mv cos a, torga 0 = —Mv1 + mv cos a Torna v; = o

[Tocie moacranoBku 3HaueHuii oreet: 2.0 m/c.
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