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Onumnuansl mkoIbHUKOB «1llar B 0yayuee» no npoguiio « AHkeHepHOE 1€10» CTelHaATn3aul
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1. (12 6annos). /IBa pe3ucTopa, COMPOTUBIICHHS KOTOPBIX OTINYAIOTCS B 2 pasa,
COEMHUB IMOCJIEA0BATEIBHO, MOAKIIIOYAIOT K UCTOYHHUKY SJICKTPUUECKON SHEPTUU C
MOCTOSIHHBIM HamnpsbkeHueM. [Ipu 3ToM B nienu Beiaensiercs MoiHocTh 4 Bt. KakoBa
OyZeT MOUIHOCTh TOKa MPU MOAKIIOYEHHH K HMCTOYHHMKY AJIEKTPUYECKOM SHEpruu
COCAMHEHHBIX IMApaAJUICIbHO JBYX PE3UCTOPOB, KaXIbId K3 KOTOPBIX HMEET
CONPOTHUBJICHUE B 2 pa3a MEHbIIIEE, YEM UMEET PE3UCTOP C MEHBIIINM COITPOTUBICHUEM
B [1I€pBOM OI1bITE? BO BTOPOM OMbITE HANPSHKEHUE UCTOYHUKA B 2 pa3a MEHBIIE, YEM B
IIEPBOM.

2. (8 6ansoB). Ha HEeBeCOMBIN JKECTKUI CTEPKEHb, IAPHUPHO 3aKPETICHHBIN
OJTHMM KOHIIOM, HaJIeJT MACCHBHYIO OYCHHKY, KOTOpPasi MOJKET CKOJIB3HTH 110 HeMy 0e3
TpeHus. BHauane cTepKeHb MOKOWICS B TOPH30HTAIHLHOM TOJOXCHHH, a OyCHHKA
HaXOJMJIach Ha PACCTOSHHUU L OT 3aKperieHHOro KOHIa. 3aTeM CTeP)KEHb OTITYCTHIIH.
Haiinute cCKOpoCTh OYCHHKH B MOMEHT BPEMEHH, KOT/Ia CTEPKECHb OyJIeT HaXOIUThCS
noj yriaoMm o K Beptukaim (o < m/2). CTepeHb IOCTATOYHO JUIMHHBIN, CIydaid
COCKaKHMBaHUsI OYCHHKH CO CTEPXHsI HE pacCMaTpuBaTh. TpeHUs B IAPHUPE HET.

3. (5 6ama0B). Cocy 10BEPXY 3aIOIHEH KUIKOCTHIO INIOTHOCTHIO 0,76 r/cMe,
B cocyn MONOXKUIM KaMelleK IUIOTHOCThI 2700 Kr/m3, B pe3yibTaTe Yero 4acThb
JKUJKOCTH BBITEKJIA, a Macca coCyJa C OCTaBIIEHCS >XUIKOCTHIO M KaMEIIKOM
yBeIrMumMiIach Ha 55 r. OnpenenuTe MIOTHOCTh MaTeprala KaMmeIlka.

4. (5 6angoB). 13 onHOM TOYKM, HAXOMAIIEHCS Ha HEOOIBIION BBICOTE Hal
MOBEPXHOCTHIO 3€MJIH, TOPU30HTAIHLHO B MPOTUBOIMOJIOKHBIX HAMPABJICHUSIX OpOCaIOT
JBa HEOOJBIIUX Tella co ckopocTsmu Vi = 5 m/c u Vo = 12 wm/c. Halimure ux
OTHOCHUTEJIbHYK0 CKOPOCTh B TOT MOMEHT BPEMEHHU KOTJa Tejla HaXOJATCS BOJIU3U
MOBEPXHOCTH 3E€MJIM HEMOCPEJCTBEHHO Tepes najcHueM Ha Hee. ConmpoTUBIECHUEM
BO3/IyXa IpeHeOpeyb.

5. (8 o6amaoB). C BepmmHbl OamHu BbeICOTOM H
rOpU30HTaJIBLHO OpocatoT HeOombimon mapuk. [Ilapuk mamaer "
Ha TTOBEPXHOCThH 3€MJIM Ha PACCTOSTHUU L MO TOPU3OHTAIN OT
TOYKHU OpOCKa. 3aTeM ATOT K€ MapUK OPOCAIOT C TOM Ke TOUKU

o o L
N C TAKOH JKC Ha4YaJIbHOM CKOPOCTBIO BCPTHUKAJIBHO BBCPX.

Hailigute BbICOTY moabeMa IIapuKa OTHOCUTENIBHO MOBEPXHOCTH BO BTOPOM ClIydae.
ConpoTuBiieHHEM BO3/1yXa NPEeHEOpEYb.



6. (12 6anamoB). ToHKas coOMparomas JUH3a PaCIIoIaracTcs MEX Iy MPeAMETOM
u kparHoM. Ha m3amensis paccrosiaust L = 0,9 M Mexay mpeaMeToM U SKpaHOM, JIMH3Y
NIEPEIBUTAIOT M TIOJIY4YaloT Ha DKpaHe JIBa M300paKEHUs MpeaMeTa: yBEINICHHOE U
YMEHBIIEHHOE. YBEJIMUYEHHOE H300pakeHHe MpelMeTa, CO3/aBacMoe JIMH30M Ha
9KpaHe, 0oJibllle YMEHbIIEHHOTO B N = 4 pa3a. Onpenenute (HOKyCHOE pacCTOSHHE
JIMH3BIL.



3akaI0uNTeNbHbIA (0YHBIH) 3TaNl HAYYHO-00Pa30BaATEILHOI0 COPEBHOBAHUS
Onumnuansl mkoIbHUKOB «1llar B 0yayuee» no npoguiio « AHkeHepHOE 1€10» CTelHaATn3aul
«Texnnka n TexHoJiorum» (001e00pa3oBaTeIbHBIN MpeAMeT «(pu3uKa»), BecHa 2021 r
9 knacc

Bapuant 8

1. (12 6annos). /IBa pe3ucTopa, COMPOTUBIICHHS KOTOPBIX OTIUYAIOTCS B 2 pasa,
COEMHHUB IOCJIEA0BATEIBHO, MTOAKIIIOYAIOT K UCTOYHHUKY SJICKTPUUECKON SHEPTUU C
MOCTOSTHHBIM HanpsikeHueM. [Ipu 3ToM B nienu Boijensercss MoiHocTh 4 Bt. KakoBa
OyJIeT MOUIHOCTh TOKa MPU MOJKIIOYEHHH K HMCTOYHMKY AJIEKTPUYECKOW SHEpruu
COCAMHEHHBIX IMApAJUICIBbHO JBYX PE3UCTOPOB, KaXIbId W3 KOTOPBIX HMEET
CONPOTHUBJICHUE B 2 pa3a MEHbIIIEE, YEM UMEET PE3UCTOP C MEHBIIINM COMTPOTUBICHUEM
B [1IepBOM OIbITE? BO BTOPOM OMbITE HANPSHKEHUE UCTOYHUKA B 2 pa3a MEHBIIE, YEM B
IIEPBOM.

Bo3mo:xHoe pemienue.

[IpumeM, 4TO MeHbIIEe CONPOTUBIEHHE B IMepBoM onbiTe paBHO R. Torma
OoJpLIee cONpOoTUBIICHHE OyneT paBHO 2R.

[Ipu nmocnenoBaTeIbHOM COEIMHEHUH PE3UCTOPOB MOIIHOCTb, BBIACIIAIOMIASICS
Ha HUX, paBHA

U2
P, = 3R

Bo BTOpOM ombITE pe3uCTOpHI OYAYT UMETH OfuHaKoBoe conpotusienue 0,5R.

[Ipu mapanienbHOM COEIMHEHHHM PE3MCTOPOB MOLIHOCTb, BBIACISIONIASACS Ha
HUX, paBHA

Uz U

P T —
27 4.025R R

3aMeTuM, 4TO
UZ

?=3P1

Torna
P, =3P, =12 BrT.

OtBer: P, = 3P; = 12 BT.

Kpurepuu oneHuBanus

BoinosiHeHue bana
VY4acTHUK HE IPUCTYIAT K 33JIaHUIO WM BBITIOJHUI €0 C 0
CaMOTO HavaJia HEBEPHO
PaccunTanbl CONMpPOTUBIICHHS ILEMOYEK PE3UCTOPOB B 4 (mo 2 Gaya 3a
000MX DPKCIEPUMEHTAX KaXJI0€ COCIMHCHHE)
3anucaHbl BBIPQXEHUs] IS MOIIMHOCTEM TIpU  JBYX 4 (mo 2 6anna 3a
croco0ax BKIIOYEHHS PE3UCTOPOB Ka)X10€ COOTHOIIICHHE)




3anucaHo BBIPAXKEHHE, CBS3BIBAIOIIEE MOIIHOCTH P4, 2
HamNpsOKEHUE HMCTOYHMKA M COMPOTUBJICHHE MEHBIIETO
pesucropa
[TonydeH pe3ynbTaT B 00111€EM BHJIE 1
3amaHne BBHITIOJHEHO IMOJHOCTHIO, TOJIYYeH PE3yJIbTaT B 1
BHJIC YHCJIA

Bcero 6as10B 12

2. (8 6am10B). Ha HeBeCOMBIN KECTKHI CTEP)KEHb, MAPHUPHO 3aKPEIJICHHBIN
OJIHUM KOHIIOM, HaJIeJId MaCCUBHYIO OYCHUHKY, KOTOpasi MOXKET CKOJIL3UTh IO HEMY 0e3
TpeHusi. BHauane cTep>KeHb MOKOWJICS B TOPU3OHTAIBLHOM TOJIOKEHHH, a OyCHMHKA
HAXOJIUJIaCh Ha PACCTOSTHUU L OT 3aKperieHHOro KOHIIA. 3aTeM CTePKEHb OTITYCTHIIH.
Haiinmute ckopocTh OYCHHKH B MOMEHT BPEMEHHU, KOTJ]a CTEPKEHb OYJeT HaXOUThCS
non yriaoM o kK BepTukaiu (o0 < 1/2). CTepeHb JOCTAaTOYHO JUIMHHBIN, ClIydai
COCKaKMBaHUsI OYCUHKH CO CTEPXKHS HE paccMaTpuBaTh. TpeHUs B IapHUPE HET.

L Bo3MoskHoe pemieHue.
= Tak Kak CTEpXKEHb HEBECOMBIM, a TPEHHE
OTCYTCTBYET, TO OyCHMHKa CBOOOJIHO TaJaeT BJIOJb
BEPTUKAIBHON NPSMOW, OTCTOSAIIEHM OT OCHU BpallCHUS
cTepkHs Ha paccrosHue L. CkopocTe OyCHMHKHM TMOCie
MPOXOKJIeHUs paccTostHus H OyneT paBHa

V =2gH = /2gLtga..
OtBer: V = \/2gLtga .

Kpurepuu oneHuBanus

BeinojiHenue bana
VY4acTHUK He NPUCTYNal K 3aJaHUI0 WM BBIOJIHUI €0 C 0
camMoro HayaJjla HEBEpHO
VYka3zaHo, uTo OycHHKa CBOOOJIHO MajaeT 3
3amucaHo BBIpaXEHHE IS CKOPOCTH OYCHHKH B 3
3aBHCHMOCTH OT MPOIJICHHOTO PACCTOSIHHSI
3aaHue BBIMOJHEHO MOJHOCTHIO, IOJTYYeH OTBET 2

Bcero 0as1710B 8

3. (5 6ama0B). Cocy 10BEpXY 3aIOIHEH KUIKOCTHIO IIOTHOCTEHIO 0,76 r/cMe,
B cocyn MONOXKUIM KaMelleK IUIOTHOCThI0 2700 kr/m3, B pe3yibTaTe Yero 4acThb
JKUJKOCTH BBITEKJIAa, a Macca COCyJa C OCTaBIICHCS >XHAKOCTBIO U KaMEIIKOM
yBeIMYUIach Ha 55 1. Onpeenure MmI0THOCTh MaTeprala KaMenka.

Bo3MoxkHoOe pelienue.
OO0beM BBITEKIIEH KUJIKOCTH paBeH 00beMy KaMelllKa. 3HAYUT,



P Px

O0603HauNM IIEPBOHAYATIBHYIO MACCY XHUIKOCTHU KaK [My. Macca cocyga €
OCTaBIICHUCS KUAKOCTBIO U KAMCIIKOM paBHA

ms =m, —Am, +m,.
N3MeHeHne Macchl coCy/ia C )KUJIKOCTBIO TTOCIIE YKIAIKH KaMellTka U BEITEKaHUS

KUIKOCTH PaBHO
Am =m,— Am,.

[Tomygyaem
m,—Am _ my
P [
P KT
= ——=2600—.
Pe m, — Am M3

OtBeT: py = % = 2600%.

Kpurepuu oneHnBanus

BoinosiHeHue bana
Y4acTHUK HEe TPUCTyNal K 3aJJaHUI0 WIIA BBITIOJIHUWII €T0 C 0
CaMOro HavaJila HEBEPHO
3anucaHo YCIIOBHE pPaBEHCTBa OOBEMOB KaMelllka | 1
BBITEKIICH KUJIKOCTH
3anucaHo BbIpaKEHUE JJIs KOHEYHOM MACChl 1
3anucaHo BbIpaXXEHUE JJIs U3MEHEHHSI MaCChl 1
[Tonyden pe3ynbTaTr B 00111€M BHJIE 1
3ajaHue BBINOJHEHO MOJHOCTBIO, MOJIYYEH pe3yJbTaT B 1
BUJIC YUCTIa

Bcero 6a/10B 5

4. (5 6angoB). 13 omHOM TOYKM, HAXOAAIIEHCS Ha HEOOIBIION BBICOTE Hal
MOBEPXHOCTHIO 3€MJIH, TOPU30HTAIHLHO B MPOTUBOIOJIOKHBIX HAMPABJICHUSIX OpOCAIOT
JBa HEOOJBIIUX Tejla co ckopocTsmu Vi = 5 m/c u Vy = 12 wm/c. Haligure ux
OTHOCUTEJIBHYIO CKOPOCTh B TOT MOMEHT BPEMEHHU KOTJa Tejla HaXOASTCS BOJIM3U
MTOBEPXHOCTH 3€MJIM HEIMOCPEJICTBEHHO Mepea majcHueM Ha Hee. ConpoTUBICHUEM
BO3/lyXa MpeHeOpeyb.

Bo3moxkHoOe pemieHue.
BepTukanbHast mpoeKIusl OTHOCUTEIBHONU CKOPOCTH B JIF0O0 MOMEHT BPEMEHHU
10JIETa paBHA HYJIIO, @ ropu3oHTanbHasd — Vi + Vo, OTHOCUTENbHAsA CKOPOCTh paBHA



M
OTBeT:V=V1+V2=17%.

Kpurtepuu oneHuBanusi

BoinosiHeHue baua
VYyacTHUK HE IPHUCTyIal K 3aJJaHUIO0 WIH BBIIOJHUJ €r0 C 0
CaMOro HavaJla HEBEpHO
YKa3aHOo, 4TO BEPTUKAIbHASA NPOEKUUS OTHOCUTEIBHOMU 2
CKOPOCTH B JIF000I MOMEHT BPEMEHH TOJIETa paBHA HYJIIO
3anucaHo BBIPAXKEHUE JUISI TOPU3OHTAIBHON IPOEKLIUN 1
OTHOCUTEJIBHOU CKOPOCTH
[Toyden pe3ynbTaT B 00111€M BHJIE 1
3azaHue BBINOJHEHO IOJHOCTBIO, MOJIYYEH pe3yJIbTaT B 1
BHJIE YHCJIA

Bcero 6as10B 5

5. (8 6angoB). C BepmmHbl OamHu BbicOTOH H
TOpPU30HTAJIBHO OpocatoT HeOosblon mapuk. [Hapuk nagaer e

Ha MTOBEPXHOCTh 3€MJIM Ha PACCTOSHUU L MO TOPU30HTAIN OT
TOYKHU OpOCKa. 3aTeM ATOT K€ MIapUK OPOCAIOT C TOM Ke TOUKU
M C TAKOM K€ HAYAIBHOM CKOPOCTBIO BEPTUKAJIBHO BBEPX.

L

HaﬁILHTe BBICOTY IIOAbCMaA HIapHUKa OTHOCHUTCIIBHO ITIOBCPXHOCTH BO BTOPOM CiIydac.

ConpoTHBiIEHNEM BO3yXa IPEHEOPEYb.

Bo3mo:kHOe pemienue.

Ilycts t — Bpems mosiera mapuka B NEPBOM ciiydae, a Vo — ero HayaiabHas

cKopocTb. Toraa

L=V0t,
gt?
H=—
2

Ve [ 4H? + L7

H=H+-—>=H
o9~ " an 4H



L? 4H? 412
OtBer: H' =H+E=—'

4H
Kputepun onneHnBaHus

BuinosiHeHue baan
VYyacTHUK HE TPUCTyNHal K 3aJIaHUI0 WIIA BBITIOJIHWI €T0 C 0
CaMOoro HavaJia HEBEPHO
3anucaHo BbIpaK€HUE I JAJbHOCTH I0JIETa B MEPBOM 2
ciyvae
3anucaHo BBIpaXEHHE ISl BBICOTHI OAIllHU IO JIAHHBIM 2
MIePBOTO CIIydas
3anucaHo BbIpaKEHHE JIJIsl HAYAJIbHOM CKOPOCTH 2
3ajaHue BBIMOJHEHO MOJHOCTBIO, TMOJYYEH pe3yJbTaT B 2
BHUJIEC YHCIa

Bcero 6a110B 8

6. (12 6amnoB). ToHKkas coOMparoIas JIMH3a PACIoaracTcs MKy IPeIMETOM
u ’kpaHoM. Ha u3zmensis paccrosinus L = 0,9 M Mmexxay npeaMeToM U 3KpaHOM, JIMH3Y
NEePEeBUTAIOT U MOJYYaloT Ha HKpaHe J1Ba U300paKEHUs MpeIMeTa: YBEIIMYEHHOE U
YMEHBILIEHHOE. YBEIUYEHHOE H300pakeHHE IMpeJIMETa, CO3/4aBaeMoe JIMH30M Ha
9KpaHe, 0oJibllle YMEHbIIEHHOTO B N = 4 pa3a. Onpenenute (HOKyCHOE PacCTOSHHE
JIMH3BI.

Bo3mo:kHOe pemienue.

[lepenBurass nuH3y MEXAYy TMPEIMETOM W DIKPAHOM, MOXHO TOJYyYHUTh
n3o0paxkeHue JBaxabl. ['eomeTpuyeckue mapamMeTpbl TMPU OTOM  CBS3AHBI
COOTHOLLIEHUSIMU

1,11
fl dl F
1,11
f2 d2 F

fitdi=f,+d, =1L,

rne F — (I)OKyCHoe paccTosgHuE JIUH3GI; d— paccTosiHuEe OT O0BEKTa JI0 JIMH3BI, f —
PacCTOSIHUE OT JIMH3BI 10 M300paxkeHus. Onupasch Ha MPUHITUIT 00pPAaTHMOCTH XOJa
Jy4e, MOXKEM YTBEPKIATh, UTO

f 1= dz

f 2 = d1 .

VYBenuueHue B IEPBOM cllydae, Koraa n3o0paxeHue 00bIlne mpeamMeTa, paBHO



h

r=2~L.
dy

B ciiyyae ymeHbIIIEHHOTO N300paKeHUsI YBEJIMUEHUE MOKHO CUUTATh PABHBIM

1_F

r d,’
N3 ycnoBus caenyer, 4to

n="r2.

[IpeobpazyeM ypaBHEHHS] TOHKON JTUH3BIL:

d
1 1
24r1=—
fi F
d
2 2
Z41=2
f2 F
H IIOJTYy4YHUM YPAaBHCHHC
[4o42=2
I F’
OTKyda CIICAYCT, YTO
L
F=———"= 1
T+%+4+2 Vn+-—=+2
I vn Vn
L
OTBet: F = \/ﬁ+—%+2 = 0,2 M.

Kpurtepuu oueHuBaHus

= 0,2 M.

Broinoauenue

Bbaan

VyacTHUK HE IMPUCTYIIAJT K 3aaHWUIO WUJIW BBIITOJIHUIT €T0 C
CaMOIo Hadajia HCBCPHO

0

3anucaHbl  COOTHOIICHUSI MEXAY T€OMETPUUCCKUMU 3 (mo 1 6amny 3a
napameTpamu Ka)KJJ0€ COOTHOILICHUE)
3anucaHbl COOTHOLIEHUS, CIEAYIOIIME W3 IPUHLHUIA 2 (nmo 1 Gamry 3a

00paTUMOCTH X0J1a JIyuen

KaXXa0€ COOTHOHIGHI/IG)

3anucaHbl BEIPAKEHUS U1l YBEJIMUEHUN B IBYX CITydasx

2 (nmo 1 Gamry 3a
KaX10€ COOTHOLICHHE)

3amucaHo BeIpaskenue n = 2, 1
[IpoBeaensl mpeoOpa3oBaHus W TMOJYYEH pE3yibTaT B 3
0o0111eEM BUJIE

3aaHue BBINOJHEHO IMOJHOCTBIO, MOJIyYeH PE3yJIbTaT B 1

BHUAC 4UClia

Bcero 0ai1oB
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