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Me:kpernoHajibHbIe NpeAMeTHbIe 0IUMIHAAbI KDY
npopuib «Pu3nuka»
0TOOPOYHBII ITaN
2020-2021 y4eOHbIii roj
11 kaace

Bapuanr 1 Bann

Ha n3HavanbHO OKOSIIUNICS Ha I1aJKOM
TOPU30HTAIEHOM CTOJIe OPYCOK MacChl m
HaJaau JeHCTBOBATH ITOCTOSHHOM
ropu3zoHTabHOM criioi F. B pesynbraTe
OblJ1a TIOJTy4€HAa 3aBUCUMOCTh MOIITHOCTHA N

oT nepemernenus s 6pycka. Hekotopsie N.Br [ 148 508 506 388 532 572 640 656 8.08
M3MEPEHUS] MOTJIM OKa3aThCsl HE OUEHb ? 2 == = x S e e N )

TOYHBIMH. OTpeNIeuTe MOIHOCTh CHIIBI B S. CM 1:3 2.6 5.2 9.1 16.9 19.5 24.7 26.0 39.0

TOYKE C KOOpAUHATOM sp = 15 cM. OTBET 12
nmaiite B CU, ¢ TOYHOCTBIO JI0 JecATHIX. B

KauecTBE pa3/IeTUTEIHLHOTO 3HaKa

HCIIONB3YHTE 3amnaryto (Hampumep: 4,0).

Enununer uamepenus Gpu3ndecKux BETUYHH B

OTBETE yKa3bIBaTh HE HY)KHO.

5,0

Macca HekoTopo# miaaneTsl M=6,4 1023 kr, ee pamnyc R=3400 kM. KakoBa MUHUMaJIBHO JOIYCTUMAsl MPOJAOHKUTENIBHOCTh CYTOK Ha 3TOM IUIaHETE,
IIPU KOTOPOH OHA HE HAYMHAET pa3pymiarbes. s MpoCcTOThl CUUTANTE IUIAHETY IapooOpa3Hoi. ['paBUTAIMOHHYIO TOCTOSHHYIO PUHATH PaBHOH 6,7

101! (H m?)/xr?. OtBeT naiite B MUHYTaX, OKPYIJIMB 10 IeNbIX. EMuHuIbpl n3MepeHus Gu3ndeckux BeJIHMUMH B OTBETE YKa3bIBaTh HE HYXKHO. 8
100
B nununape noa mopiiHeM HaXOAMTCA BIAXXKHBIN BO3AyX. B pe3ynbraTe H30TepMUYECKOTO CKATHsI OTHOLIEHUE HAYaJIbHOTO M KOHEYHOTO 00beMOB
BO3/yXa oka3ajoch paBHbIM 4. [1pu aTom 33% mapa no macce npeBpamiaercs B BoAy. HaliTu HauanbHyI0 OTHOCUTENBHYIO BIAXKHOCTh BO3/1yXa B
9

MUIIMHAPC. OtBer BBIPA3UTH B IIPOUCHTAX, OKPYIJIMB 0 LECJIOTO. I 9107030500031 HU3MCPCHUMA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH B OTBCTC YKA3bIBATh HC HYKXHO.
37
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N neanbHbI 0THOATOMHBIN Ta3 COBEPIIAET LUKII, YKA3aHHBIN HA pUCYHKE. YUacTKH 2-3 1 4-5 Ha yepTexe MPeACTaBISIOT  3p,

co0oi ayru OKpy)HOCTEH ¢ eHTpaMu B Toukax O1 u O2. Bo CKOJIBKO pa3 KOJIMYECTBO TEIUIOTHI, MOJYYEHHOE ra30M 32
LUKJI, OTJMYAETCS OT pabOThI, COBEpILIEHHOM ra3oM B ukiie? OTBET aiTe, OKPYIJIMB JI0 COThIX. B kauecTBe
pa3IeTUTENHFHOTO 3HaKa UCTIOb3YHTE 3amsaTyto (Hanpumep: 4,05).

5,25

Ha HenpoBoasiiieit ropu30HTATILHON TOBEPXHOCTH CTOJIA JISKHUT MPOBOIAIIAS KECTKASI TOHKAs KBaJpaTHAs paMKa U3
OJHOPOJTHOTO KyCKa IMPOBOJIOKH CO CTOPOHOM, paBHOM a = 10 cM. Pamka HaxXoauTcs B OTHOPOJHOM TOPU30HTAITBHOM
MarHuTHOM TMOJie, TUHUM UHIYKIIUA KOTOPOTO MapaljiebHbl OJHOM U3 IMaroHasei kBajapaTa paMKu (CM. pUCYHOK).
Macca pamku m=200 r, Benuuraa nHAyKnu B=20 Tn. Kakoii cuiel TOK HY>)KHO MPOIYCTUTH IO PaMKe, YTOOBI OHA
Hayaja MpUIMOJHUMATHCA OTHOCUTENIBHO OJHOM U3 BepIUH KBajapara? J[Js mpOCTOTHI CYUTANTE, YTO MPU ITOM BhICOTA
MOTheMa COCETHUX C TOYKOHN OTIOPBI BEPIIIMH OJMHAKOBA. Y CKOPEHHE CBOOOHOTO MaaeHus MPUHATH g = 10 m/c2. Otser
naiite B CU, okpyriuB 110 AecaThiX. B kauecTBe pa3aeuTebHOTO 3HaKa UCIIOIB3yHTe 3ansaTyto (Hampumep: 4,0).
Eaununbt u3amepenus Gpu3nueckrux BEIMYMH B OTBETE YKa3bIBaTh HE HYXKHO.

0,7

a

Haz Booit Ha BeicoTe hy = 1 M pacmoniokuim ropu3oHTaIbHO TUIOCKOe 3epkanio. Ha kakoii BeicoTe h Haj BOJoM yBUIUT CBOE OTpaXkeHHE phiOa,
Haxozsmascsa Ha riyoune hy = 0,3 m? Ilokazarens npenomienus Boasl n = 1,33. OtBer naiite B CU, okpyrnuB 1o 1enoro. EnuHulel nusmepeHus

(bHSPI‘-ICCKPIX BCJIMYHH B OTBCETC YKA3bIBATH HC HYKHO.
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R: T R3
PaccuuTars npulnmxeHHoe 3HaYeHHE HanpspkeHue Ha pesuctope Rs = 0,1 Om B 1emnwy,
nokazanHoi Ha pucyHke. ConpotusieHus pe3uctopoB R1 =1 kOm , R2 = 1 kOm, R3 =1 kOwm, A
R4 = 4 xOm. Hanpspkenue mexay kiemmamu A u B 1,3 kB. Otser naiite B MB, okpyrius 110 Rs B |13
uenoro. Enunuiiel usmepenust Gpu3nyecKux BEJIMUYHUH B OTBETE YKa3bIBaTh HE HYKHO.
R l R4

30

C nomo111pI0 TOHKON coOMparoliel JTMH3bI NOJYYHIIM YBEJIMUEHHOE B 5 pa3 MHUMOE U300pakeHne NpeAMETa, PAcloIoKeHHOTo BOJIN3H II1aBHOM
OonTHYECKOH ocH JIuH3bI. Ecian paccTosHue MexX 1y TMH301 U IpeIMETOM YBEJIUYUTh Ha 12 cM, TO pa3mep n300pakeHusl IpeMeTa yMEHBUIUTCS B 2

paza. Onpenenure GOKyCHOE paccTOsIHUE JUH3BL. OTBET BBIPA3UTh B CM, OKPYIJIMB JI0 1iesoro. Equnniibl usmepenus Gru3nueckux BEIMYUH B OTBETE 11
IIACATh HE HY/KHO.

20

Ha ypoke ¢puskynbTypbl AHApEH ei1aeT HEBEPOSITHO BBICOKHI MPBIKOK, OpOCaeT MY B KOJIBIIO U TommaiaeT B Hero. CKOpPOCTh Msiua rmocie Opocka vo =

5 M/c u coctaBisiet yrou o = 60° ¢ ropuzonToM. KakoBa CKOpOCTh Msiua IIPH MOTAJaHUN B KOJIBIIO, €CJIM OH JIOJIETENT JI0 KOoJiblia 3a 1 cekyHmy?
CompoTHBIIEHUE BO3/yXa HE YUHTHIBATh, YCKOPEHHE CBOOOIHOTO MajeHNs IPHHATH paBHEIM 10 M/c?. OtBet maiite B CH, okpyriuB 10 necsaThix. B 10
KaueCcTBE pa3/IeIUTEILHOrO 3HaKa UCOJIb3yiTe 3anaryto (Hanpumep: 4,4). Equauims uaMepenust pU3nueckux BEJIMYUH B OTBETE YKAa3bIBaTh HE HYXKHO.

6,2
Bapuant 2 Bann

Ha n3HavanpHO HOKOSIIUIACS HA TaJKOM

TOPU30HTAIEHOM CTOJIe OPYCOK MacChl m

HavaJu JeUCTBOBATH ITOCTOSHHOM

ropusoHTaNbHOM cusoii F. B pesynbrare

ObL1a MOJIy4eHa 3aBUCUMOCTh MOITHOCTH N

OT TepemMerenns s opycka. HekoTopsie N. Bt | 0.37 0.52 0.74 0.97 1:33 1.43 1.6 1.64 2.02
pi

.6 3,2 9.1 16.9 19.5 24.7 26.0 39.0

12

M3MEPCHHUS MOTJIM OKa3aThCs HE OYCHD S. CM 1.3
TOYHbIMU. ONpeaeanuTe MOIHOCTh CUJIBI B

TOYKE C KOOpAMHATOM so = 56 cM. OTBeT

naiire B CU, okpyrius 110 necsatoix. B

KaueCTBE Pa3JIeIUTEIbHOIO 3HaKa

UCIOJIB3YiTe 3amsaTyto (Hanpumep: 4,0).



https://abiturient.kpfu.ru/entrant/high_edu.priem_cabinet?p1=3958&p2=525913562&p_h=70F3F12B3BB230B567B99AF9EBE94C4A&p_sbj=1746&p_id=115052&p_question_type=3&p_answer_count=1&p_tp=quest_form
https://abiturient.kpfu.ru/entrant/high_edu.priem_cabinet?p1=3958&p2=525913562&p_h=70F3F12B3BB230B567B99AF9EBE94C4A&p_sbj=1746&p_id=115053&p_question_type=3&p_answer_count=1&p_tp=quest_form
https://abiturient.kpfu.ru/entrant/high_edu.priem_cabinet?p1=3958&p2=525913562&p_h=70F3F12B3BB230B567B99AF9EBE94C4A&p_sbj=1746&p_id=115054&p_question_type=3&p_answer_count=1&p_tp=quest_form
https://abiturient.kpfu.ru/entrant/high_edu.priem_cabinet?p1=3958&p2=525913562&p_h=70F3F12B3BB230B567B99AF9EBE94C4A&p_sbj=1746&p_id=115055&p_question_type=3&p_answer_count=1&p_tp=quest_form

201

202

203

Enuauie! u3mepenus GU3ndecKkux BEJIMYUH B
OTBETE YKAa3bIBaTh HE HYKHO.

2,4

Macca HexkoTopoii manetsl M = 4,9 10%* kr, ee paguyc R=6130 kM. KakoBa MEHIMANbEHO JOMYCTHMAS TIPOIOKUTENLHOCTh CYTOK HA 9TOM IUIaHETe,
IpHU KOTOPOI OHAa HEe HAYMHAET pa3pymaThes. i mpOCTOTHI CUMTANTE TIaHEeTy MIapooOpa3HO. |'paBUTAIIMOHHYIO TIOCTOSIHHYIO IPUHSATH paBHOU 6,7
10 (H m?)/kr?. OTBeT maiite B yacax, OKpYIJIMB JI0 COTHIX. B KauecTBe pasieluTeNsHOTO 3HAKA HCHOMb3yHTe 3amaTyto (Hanpumep: 4,05). Equnus
n3MepeHus (U3NYECKUX BETMUYHMH B OTBETE YKa3bIBaTh HE HY)KHO.

1,46

B repMeTHUHO 3aKpBITOM cocyjie 06bEMoM V = 2 1M° HaXoIUTCs BIaXKHBIH BO3IyX ¢ OTHOCHTENBHON BIAXKHOCTBIO ¢ = 60% IIpH Temmeparype t =
100°C. [laBnenne B cocyae p = 130 kIla. Haitnure maccy BnaxxHOTO BO3yXa. MoJisspHas Macca Cyxoro Bo3ayxa [ o = 29 r/MoJb, MOJIsIpHAs Macca
BOJISTHOTO Tapa | = 18 r/moib, atmocdeproe nasienue po = 100 xIla. OTBet gaiiTe B rpaMMax, OKpYIJIMB 0 11e70r0. EquHuIb n3MepeHus
(1)H3H‘—IGCKI/IX BCJIMYHH B OTBETC YKAa3bIBaTb HC HYXXHO.

2

4p,
. . 3

Onpenenuts KIIJ] nukia, nokazaHHOTo Ha pUCyHKE. ['a3 uaeanbHbld OJHOATOMHBIN. Y4acTku 2-3 u 4-5 Ha YepTexe Po
MPEACTABIISIIOT COOOM yru OKPYXHOCTEH ¢ rieHTpaMu B Toukax O1 u Oz. OTBET JaiiTe B MPOIEHTaX, OKPYTJIUB 110 2p,

IIEeJI0ro. EHI/IHI/II_U)I HN3MEPCHUA @HSquCKI/IX BCJIMYMH B OTBETC YKa3bIBATh HE HYKHO.
Po

'6

0 Vo, 2V, 3V, 4V, V
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Ha nvenpoBoasuieil ropu30HTaIbHOM MOBEPXHOCTH CTOJIA JIEKHUT MPOBOAALIAA )KECTKAsA TOHKAs paMKa 13
OJIHOPOJHOTO KycKa IPOBOJIOKU B BUJIE PABHOCTOPOHHEI0 TPEYroJIbHUKA CO CTOPOHOM, paBHOM a = 10 cMm. Pamka
HAXOJUTCS B OJJHOPOJHOM FOPU30HTAIbHOM MarHUTHOM HOJI€, IMHUM UHIYKIIMY KOTOPOTO NEPIEHIUKYISIPHbI
OJIHOM U3 CTOPOH paMKH (CM. pUCYHOK). Macca pamku m, BenrnunHa MHAYKIuU B. Kakol cuiibl TOK HY>KHO
MPOIMYCTHUTH MO paMKe (IIPOTUB YaCOBOM CTPEIIKU), YTOOBI OHA HaYaja MPHUIIOHUMATHCS OTHOCUTENIFHO OJTHOU U3
BEPIIMH TpeyroibHUKa? J[1s1 mpoCTOThI cUMTalTEe, YTO MPH STOM BBICOTA MOIBEMA OCTABLIMXCS JBYX BEPIIMH
O/IMHAKOBA. Y CKOPEHHe CBOOOIHOTO MajieHns IpHHATH g = 10 M/c2. OtBeT maiite B CU, okpyrimB 10 aecaThx. B
KayeCcTBE pa3/IeIMTEIbHOr0 3HaKa UCOJIb3yiTe 3andryto (Hanpumep: 4,0). Eqununms uamMepenus pusndyeckux
BEJIMYMH B OTBETE YKa3bIBaTh HE HYXKHO.

wy ]|

a

1,3

Ha ropusonransaoMm aHe 6acceiina rimyouHo# h = 2,0 M, IeXUT mIockoe 3epkaio. JIyd cBera, MpeIoMHUBIINCH Ha TIOBEPXHOCTH BOJIbI, OTPAXKAETCS OT
3epKajia U BBIXOJUT B BO3AyX. PacCcTosiHME OT TOUKM BXOJia Ty4a B BOAY JI0 TOYKU BBIXOJA U3 BOJAbI OTpaXKEHHOTO Jiyda paBHO L = 1,5 m. Onpenenure
yroJ najeHus gyda o. [Tokazarens mpemomieHus Boasl n = 1,33. OTBeT naiiTe B rpaaycax, OKpYyriuB A0 1enaoro. EnuHauib! uamMepenus puanyeckux
BEJIMYMH B OTBETE YKa3bIBaTh HE HYXKHO.

28
R 1 T R 3
Paccuurate npubmmkeHHOE 3HaUCHHE HanpshkeHue Ha pesuctope Rs = 0,1 Om B nemnu,
nokazaHHoil Ha pucyHke. ConpotuBieHus pe3uctopoB R1 =2 kOm , R2 = 4 kOMm, Rz =4 kOwm, A R
R4 = 2 kxOm. Hanpspkenue mexay kiemmamu A u B 1,6 kB. OtBer naiite B MB, okpyrius 110 5 B
uenoro. Exunuiiel usmepenus: Gu3nuecKux BEIMYUH B OTBETE YKa3bIBaTh HE HYXKHO. l
R R4
20

PaccrosHue ot npeaMeTa 10 nepeauero (bOKyca co6npa101uel71 JIUH3HI B 4 pa3a MCHbIIC, YCM PACCTOSAHUC OT 3aIHCTO (I)OKyCEl JIMH3BbI 10 I/I306pa)KeHI/I$I.
OHpeI[eJ'II/ITe YBCJIMYCHHUE, 1aBACMOC nuH30M. OTBET OKPYTJIUTE OO LEJIOTO0.

2

Ha ypoke ¢pu3kynbTypsl, urpas B 6acket60s1, Kupuin 6pocus Msiu ToBapuIy 1o KoManae AHJIPEIo Co CKOPOCThIO 15 M/C MoJT yriioM K TOPH30HTY.
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AHJpeii JIOBUT MsI4 Ha TOH ke BbICOTE. Uepes 0JIHy CEeKyHy MY JOCTUT HaUBBICUIEH TOYKH Tpaekropuu. Ha kakoM paccTOsiHUM Apyr OT Apyra
Haxo1uIuch urpoku? CONpOTHBIEHHE BO3IyXa HE yUHTHIBATh, YCKOPEHHE CBOOOIHOTO TaAeHus IPHHATH paBHbIM 10 M/c2. OtBer maiite B CH,
OKpYIJIUB JI0 1esioro. EnuHuIb! m3mMepenns (Gu3n4ecKux BEJIHMUUH B OTBETE YKa3bIBaTh HE HYXKHO.
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