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HNHCTPYKINA IO BHINIOJHEHHAIO PA0OTHI

l1si BBIMIOIHEHHUS SK3aMeHAI[MOHHON paboThl 1o (usuke oTBoauTCa 4 yaca
(240 munyT). Pabora cocrout us 3 uacreil, BRIIOYAOIINAX 35 3a1aHUM.

Yacre 1 comepsur 25 samanmumit (A1-A25). K rampomy samanuio naercs
4 BapuaHTa 0TBETA, M3 KOTOPHIX MPABUILHBINA TOIHKO OJHH.

Yactb 2 cogep:xut 4 3agaunsa (B1-B4), B KoTopbIX 0TBET HEOOXOAHUMO 3aIIKCATD
B BHIe Habopa 1udp.

Yacts 3 cocrour u3 6 3amauy (C1-C6), nns KoTopbix Tpebyerca OaTh
Pa3BepPHYTHIE PEIIEHHUS.

Ilpu BbMUHCIEHHAX paspelraeTci HCIOJIb30BATh  HEIPOrpaMMHUPYEMbIi
KaJIbKyJIATOD.

BuumarenpHo mpoumTaiiTe KajKq0oe 3aJaHvie MW IpeajaraeMble BapHUAHTHI
orBera, eciii oYU umeTca. OTBedaiiTe TOIBKO MOCIE TOTO, KAK BbI MOHSIN BOIIPOC
¥ IIPOAHAIM3UPOBAIHA BCE BAPUAHTHI OTBETA.

BemmosnusiiTe 3amanus B TOM IOPAAKE, B KOTOPOM OHHM IaHbl. KEciau Kakoe-TO
3aJjaHue BBI3BIBAET Yy Bac 3arpylHeHue, mnpomycture ero. K mpomyiieHHbIM
3aJaHUAM MOYKHO OyIeT BEpHYThCS, €CIIH Y BAC OCTAHETCS BPeMs.

Banner, mnonydeHHble BaMuM 3a BBIIOJHEHHBIE 3aJaHUd, CYMMHUPYIOTCAH.
ITocrapaiiTech BBITTOTHUTH KAK MOKHO 0OJIbIIe 3aaHii 1 HAOpaTh HANOOJIbIIIEee
KOJIMIECTBO (aLIOB.

sRenaem yecnexa!

© MHOO, 2011 r.
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Huxe IIpUBEOECHBI CIIpaBOYHbIE JJTaHHbIEe, KOTOPbIE MOTyT HOHalIO6I/ITI)CH BaM I1pu

BBIITOJIHEHWH PAOOTHI.

Hecarnanbie IpUCTABKH

®usuxka. 11 knacc. Bapuanr 1

CooTHollIeHHE MEKIY PA3IUIHBIMUA €THHAIIAMI

TeMIlepaTypa

0K =-273°C

aTOMHasd eJuHHIIa MacCChbI

laem = 1,66-10727 gr

1 aromuasa €INHHUIIa MACChl DKBHBaAJICHTHA

931,5 MaB

1 57IeKTPOHBOJBT

15B = 1,610 I

Macca gacTuir

anexTpoHa |9 1-10 3! kr = 5,5-10 4 a.e.m.

Hawunmeno- 0603ua- Muo:xu- Hawunmeno- 0603ua- |Muoxn-
BaHHE YyeHue TeJIb BaHHE YyeHue TEJIb
rura r 10° caHTH c 1072
Mera M 106 MAJLIH M 1073
KHJIO K 10 3 MHKPO MK 10_6
TeKTO r 102 HAHO H 107
nenu it 1071 ITHKO o 10712
Koucraurs:
YHCIIO 7T nw=3,14
YCKOpeHHe CBOOOIHOTO IaeHus HA SeMire g =10 M/C2

IrpaBUTaAllMOHHAA IIOCTOTHHAA

G = 6,710 H-m%/xr?

YHUBeEpCa/JlbHasda ra3doBas IIOCTOSIHHAA

R = 8,31 [I:x/(Mmonp K)

nocroaHHaA BoiabiMana

k =1,3810"2% /K

IIOCTOAHHAA ABoranpo

N, = 61023 moms!

A
CKOPOCTH CBETa B BaKyyMe c=3108 Mm/c
K03 PHUIMEHT ITPOIOPIIHOHATBHOCTH b= 1 _ 9-10° H-m2/Kn2
B 3aKoHe Kynona 4mg

MOJYJIb 3apsaia SIeKTPOHA (3JeMeHTAPHBIN
SIIEKTPUYIECKUI 3aps)

e=1610"1" Kn

nocrosgHHaa Ilmanka

h = 6,6103% Mx-c

© MHOO, 2011 r.

mporora  [1,673-10°27 kr = 1,007 a.e.m.
HeATpoHA |1 675-1072 ®r = 1,008 a.e.M.
IlnoTHOCTH IIOJICOJTHEYHOr0 Macaa 900 RI‘/M3
BOJIBI 1000 kr/v° |amoMuHEA 2700 ®r/m>
IpeBecuHbl (cocHa) (400 KI‘/M3 Keesa 7800 RI‘/M3
KepocHHa 800 r/u° |pTyTH 13600 &r/m°
YaeabrHasa TEIJIOEMKOCTh
BOIBL 4910 3 Ix/(xr-K) amomuana (900 ux/(kr-K)
Ibaa 2.1-10 2 Ix/(xrK) MeIH 380 ILax/(xr-K)
sxemesa (640 [x/(kr-K) qyryHa 500 d:x/(xr-K)
ceuana (130 :x/(xr-K)

YaeabHas TEmioTra

napoo6pasoBaHuA BOALI|2 3-10 6 JIEN 5

IIJIaBJICHHUA CBHHIIA

2,5:10 4 Ilsx/wr

IIJIaBJICHUA JIbAa

3,3-10 ° T:x/kr

© MHOO, 2011 r.
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HopmasbHBIE YCIOBHA: [aBlIeHUE 10° IIa, remmeparypa 0°C

Moaspuasa macca

asora 28-1072 kr/momb KHCTIoposa 32-1073 kr/monn
aproua 40- 10_3 KI/MOJIb JIATHUA 6- 10_3 KI/MOJIb

Bozoposia  (2-107° kr/moms MoHb/ieHa 961073 kr/mob
BO3IyXa 29-1073 xr/Moms HeoHa 20-10~2 kr/momn
renaus 4-1073 r/Mons YTIEKHCIOTO rasa 44-1072 kr/moms

© MHOO, 2011 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemoe N 1 nod
HOMepoMm 8binoItHAeM020 eamu 3adanus (A1-A25) nocmasvme 3nax «X»
6 K.1lemouKe, HOMep KOMOpOli coomeemcmeyem Homepy 6bIOPAHHO020
eamu omeema.

_Al |

_A2 |

_A3 |

Marepuansaasa Touka gsuxerca Broib ocu OX. IIpoekius ckopocTu sToM
Toukn Ha ock OX wuaMmeHseTca 1o 3akKoHY V(f)=-10+2¢, Touka B

HavyalbHBIH MOMEHT BpeMeHH umesna koopauHaty x = (0. 3aBucumocTb
KOODPAWHATHI MATEPUATLHON TOYKH OT BPEMEHHU UMEEeT BUJ

1) x(t)=—-10¢t+¢* 2) x(¢) = 10— ¢*
3) x(r) =2¢+5¢° 4) x(r)=-10¢+2¢°

Kamenb OpoliieH BepTHKATHLHO BBEPX U JOCTUTAET HAWBBICIIEH TOYKH
TPaeKTOPHH B MOMEHT BpeMeHH /. Ha Kakom u3 npuBesieHHBIX TpadHUKOB

IPaBUIBHO IOKA3aHA 3aBHCHMOCTD IIPOEKITMH CKOPOCTH KaMHsA Ha ock OY,
HalpaBleHHyl0 BepPTHKAIbHO BBEPX, C MOMEHTa OpOCKa [0 MOMEHTa
BpeMeHH 1,?

@ @ ©) @

Y}

Iy \
0 it 9 /r',, t 0 ty t

N1 2) 2 3) 3 4) 4

Teno, Haxopmsdleecsi HAJ IIOBEPXHOCTHIO SeMJIH HA BBICOTE, PABHOM
pamuycy 3eMan, HadHeT CBOOOIHO NafaTh C YCKOPEHHEM, MOLYIb KOTOPOTO

1) paBeH MOIy/aI0 YCKOPEHHA CBOOOMHOrO majeHwWs  BOJIU3U
IIOBEPXHOCTH SEeMJIH.
2) Gonbllle MOAYJAA YCKOPEHHA CBOOOJHOrO IANeHWs  BOIH3H

IIOBEPXHOCTH SEMJIH.

3) MeHbIlle MOAYNsS YCKOPEHHs CBOOOAZHOTO MafeHudA  BOIU3HU
IIOBEPXHOCTH SeMJIH.

4) paBeH HyIIO.

© MHOO, 2011 r.
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A4 | CucreMa COCTOUT W3 IBYX MaTePHANTBHBIX TOYEK, BEKTOPBI
UMIIyJIbCOB KOTOPBIX P U P, u300paskeHsl Ha pucynke. Ha P
KaKOM M3 CJIeAyIOIINX PHCYHKOB IIPAaBUIbHO H300paKeH
BEKTOp IIOJTHOTO MMITYJIbCA P 3TOH CHCTEMBI?

4

D1 2) 2 3) 3 4) 4

A5 | C HakIOHHOH ILUIOCKOCTH COCKATb3bIBaeT Opycok. Cmma Tamect: mg,
IedCTBYIOIIAs Ha 9TOT OPYCOK

1) coBepIaer moOJIOKUTEAbHYIO PaboTy.
2) comepimaer OTpUIATEIBHYIO PAbOTY.
3) me cosepiaer padboTy.

4) MOKeT COBepIIaTh KAK IIOJOKHUTENbHYI0, TAK M OTPHUIIATEIbHYIO
pabory.

A6 | Ha pucynke usobpaxeH rpaduk 3aBHCHMOCTH OT BPEMEHU KOOPIHUHATHI
Tela, COBepIIaiomiero rapMonwdeckme kKonebanua. Ilepmon xomebammit
3TOTO Tesa paBeH

X, CM)

0,1k

-0,1
1) 0,1 mc 2) 4 mc 3) 8mc

4) 0,2 mc

A7 | svmeneHne wuMIynbCca W3HAYAIBHO IIOKOMBIIETOCH TeJaa MacCod 2 Kr
cocrasmusger 1 kr-m/c. smeHeHre KMHETUYECKOM SHEPTHH HTOTO TeJIa PABHO

1) 0,25 I 2) 4 I 3) 1 I 4) 0,5 I

© MHOO, 2011 r.
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A8 TemaoBbiM JABHKEHHUEM Ha3bIBA€TCA
1) XaoTUu4eCKOe IBMKEHHEe MOJIEKYJI 1 aTOMOB BelleCTBa.

2) nBUKeHHE MOJIEKYyJ, IIpM KOTOPOM IIPOMCXOXUT W3MEHEHHe
TeMIepaTyphl BellecTBa.

3) nBW)KeHHE MOJEKYJ, KOTOpOe BO3HUKAET IIPH Iepefade BeIeCTBY
HEKOTOPOTO KOJIMIECTBA TEIJIOTHI.

4) HaNpaBJIEHHBIA IOTOK SHEPTUY IIPH TEIIO00OMEHe MEKIy TeIaMHu.

A9 | Ha VT —guarpaMme HoKasaH IPOIeCC M3MEHEHUA COCTOSHUA V. 2
upearbHOro rasa. Ha KakoM H3 HpPHUBEIEHHBIX PHUCYHKOB
9TOT IIpOIlecC MPaBUIbHO n30bpaken Ha pT — nuarpamme?

O] @ ©) @

p ri p p
! 1 2 : J
\ —n
: A AN
0 T 0 T O T 0 T
1 2) 2 3) 3 4) 4

Al10 | Ha  pucymke  wusobpamen  rpaduk T K
W3MEHEHHUs TeMIIepaTypbl HEKOTOPOTO ’ 3
BellecTBA OT BPEMEHH TIIPH  €ero
HATrPeBAHWM WIH OXJIAKICHUH. B MOMeHT
Bpemern 7=(0  [maHHOe  BemecTBO
HAXOAWJIOCH B  JKHAKOM  COCTOSHHHU. \
IIponeccy xumenus storo BemecrBa Ha 300 6
rpaduKe COOTBETCTBYET YIACTOK

1) 1-2 2) 2-3-4

I\-}>
S
wn

0 T, MHH

3) 1-2u4-5 4) 5-6

© MHOO, 2011 r.
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A1l | UpeanpHblil Ta3 HAXOOUTCA B COCyZe, 3aKPBITOM IOABIKHBIM IIOPIIHEM.
Ha rxaxom u3 IIPUBEAEHHBIX HUXKE I‘pa(bI/IKOB IIOKas3aH IIpoiecc, B KOTOPOM

pabora, coBepiliaeMas BHEIITHUMHU CHJIAMH HaJ ra3oM, PaBHA KOJIHYECTBY
TEIJIOThI, OTHAHHOMY STHM Ta30M?

p

1
\2
0 T

0 T
3) 3 4) 4

A12 | UpeanbHas temnosas mammuaa, KITJ koropoit pasen 60%, ormaer 3a oguH
UK XOJOMUIBHUKY KoamdecTBO TemnoThl 40 xllx. Ilpu stom mamwmaa
coBepiaer PaboTy, PaBHYIO

1) 24 xllx 2) 60 xllx 3) =27 x]lx 4) =67 xllx

Al13 | Ha wempoBoxsdiieli HHUTH IIOABEIIEH MaJeHbBKWH He3apsIKeHHBIN
MeTa/IMYeCKUuH Iapuk. K mapwmiy, He Kacasich €ro, IIOIZHOCAT
3apIKEHHYI0 MaIo4YKy. Ha KakoM H3 ClIefyolIuX PHUCYHKOB IIPABHILHO

H306pameH0 HOBOE€ ITOJIOKEeHHEe 9TOTO mapmca?

@ ©) ©) @

D1 3) 1u?2 4) 3u4d
Al4 | C moMoIIbI0 Tpex Pes3ucTopoB comporuBieHreM 6 OM KaKIbI MOMKHO

IIOJIYYHUTHh MUHHUMAJIBbHOE COIIPOTHUBJICHHE, PABHOE

1) 0,5 Om 2) 2 Om 3) 30m 4) 6 Om

A15 | TIpamoi#t WpPOBOZHMK C TOKOM cmmoii / HaxoguTca B

OMHOPOAHOM MATHUTHOM TIIOJIe C WHAYKIOUeHd B :9'

(cMm. pucynoxr). Cuma Awmrmepa, medcTByIOIas Ha 3STOT 7
MIPOBOJIHUEK, HATIPABIEHA ®

1) mampaso (») 2) HaneBo («) 3) BHHU3 ({) 4) BBepx (1)

© MHOO, 2011 r.
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A16 | Cuna torka I B KomebaTeabHOM KOHTYype H3MEHSIETCA CO BpeMeHeM {
COTJIaCHO 3aBHCHMOCTH, H300pasKeHHOHM Ha pucyHke. Monynas pasHoOCTH
TIOTEHITHATIOB MeXIy OOKIaikaMH KOHAEHCATopa yMEHbIIaeTci B
WHTEPBAJIe BpEeMEeHH!

1, MA
0.4 e .
0 ! ! ! : /q
3 10 |5 200 1, MmKc
-0.4

1) or 0 mkc 7o 5 Mmrc u ot 10 MEe 70 15 MEC
2) or 0 mkc 7o 10 Mmkc
3) or 10 mkc mo 20 mEc

4) ot 5 Mkc 1o 10 mkc u ot 15 MEC mo 20 MEC

A17 | IIpenmer II B Bume oTpeska pPACHIONONKEH IApajaelbHO IJIABHOU
ontuyeckoir ocu (OO ' cobuparorieii auu3sbl JI, (QokycHoe paccrosHue
KoTopoii paBHO F (cM. pucyHok). Mzobpaskenue mpeamera

JI

0 F F o

1) meiicTBUTENBHOE W IIPEICTABISAET COOOH OTPE30K, HapalIeIbHBIN
ocu 00",

2) muHMOe U HpexcTaBIAeT coGoil 0TPe3ok, napamenasHsil ocu 00 .
3) meHcTBHUTENBbHOE U IIPEACTABISIET COO0H OTPE3OK, IJIWHA KOTOPOIO
0oJIblIe, YeM JJIMHA IIpeaMeTa.

4) MHHMMOE W IIPeACTaBIsgeT COOOH OTPE3OK, MJIMHA KOTOPOrO MEHBbIIIE,
yeM JIJIMHA ITpeaMeTa.

A18 | Cropocrs pakers! oTHOcHTenbHO Semiu pasHa 0,8c, Te ¢ — CKOPOCTB

ceera B Bakyyme. CKOpoCTh paCIPOCTpAHEHHS JIyda IIPOKEKTOpa,
BKJIIOYEHHOTO HA 9TOH paKeTe W HAIPABJICHHOTO BIOJb IBUIKEHHUI PAKETHI,
OTHOCUTEJIBHO 3eMJIU PaBHA

1) 0,2¢ 2) 0,4c 3) 0,8¢c 4) c

© MHOO, 2011 r.
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A19 | [InuHAa cBETOBOM BOIHEI IIPU €€ PACIIPOCTPAHEHUH B CTEKJIe C II0OKAa3aTesIeM
npenomnenus n = 1,5 pasua 400 M. Bonma nmepexomur m3 crekna B
BO3ayX. UeMy mociie 3TOro CTaHOBUTCS PABHOM YaCTOTa CBETOBOM BOJHBI?

1) 2,510 'y 2) 5104 g
3) 7,510 I'y 4) 11,2510 I'n

A20 | Eciu sueprusa dortoHa pasHa E, To qjmHA ¢cBETOBOU BOJIHBI paBHA

E he he hE
1) — 2) — 3) — 4) —
) hc ) E ) E? ) c

A21 | Ha pucyHke mpuBeeHbI CIIEKTPHI U3IYyIYeHUSI CMECH HECKOJHKHUX Ta3oB X,
a Tak:Ke M3BEeCTHBIX Ta30B 1 1 2. MoKHO yTBEP:KAATH, YTO CMECH Ta30B

cMech razos X
raz |

ras 2

1) comep:xur ras 1, HO He COTEPKUT ra3 2
2) comep:KuT ras 2, HO He COIeP:KuT ras 1
3) comep:ut mras 1, u ras 2

4) He comep:KUT HYU rasa 1, Hu rasa 2

A22 | AnepHble CUIBI NPUTIKECHUI JEHCTBYIOT MEXKIY
1) mpoToHaMu U BIEKTPOHAMH.

2) HeHUTpPOHAMU U 3IEKTPOHAMH.
3) mporoHamu, HEHTPOHAMY U BIEKTPOHAMH.

4) mpOTOHAMY U HEHTPOHAMH.

A23 | Bo crombko pa3 Macca sapa %SMg 00JIBIIIe MaCCHI Aapa 150B?
1) B 0,38 pasa 2) 80,42 pasa
3) B 2,4 pasza 4) B 2,6 pasza

© MHOO, 2011 r.
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A24 | [lna ompeneneHWs HaIpaBiIeHUS MATHUTHOH CHJIBI, JEHUCTBYIOIEH HA
TOUYEYHBIN IIOJIOKUTEIBHBIN 3apAf, MABMKYIIUMCA CO CKOPOCTHIO U B
ONHOPOJHOM MATHUTHOM IIoJle C HHAyKNued B, deThIpe ydeHHKa IIO-

Pa3HOMY MBLITAJIKNCHL IPUMEHWTL IIPABHIIO JIEBOH pykKu. Pesymbrar
n300pakeH Ha pucyHKe. Ha KakoM W3 NIpHBEIEHHBIX PHUCYHKOB BEPHO
HCIIOJIb30BAHO BTO IIPABHUIIO?

O] @

© MHOO, 2011 r.
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A25 | llna  SKCHEPHMEHTAIBHOTO  OIpEeNeseHHs  3aBHUCHMOCTH  IIepHoja
konebanmit 7 MaTeMaTWYeCcKOT0 MaATHHUKA OT ero [IIWHBI [ y4YeHUK

U3Mepsyl BpeMmdA, B3a KOTOpoe MasaTHHUK coBepuian 10 KomebaHwil.
PesynbraTel mecatu Takux HU3MEpeHWH OH 3aHec B Tabmwuily. Berawmciaus
mepmon KojmebaHW IIa  KaKIOrO ciIydas, OH IIOCTPOMJI TIpaduk

3aBucuMocTu 7' (L) (cM. pUCyHOK).

] S

S e o
g i

2.0 169
TP
O]

100>

0705 1 15 2 Lwu

Kakoe(-ue) w3  yTBep:KmeHHH  COOTBETCTBYET(-IOT)
3KcriepuMenTa’?

A. C YMEHBIIIEHHEM OJIWHBI MaTeMaTH4Y€CKOIrO0 MadTHHEKa IIepuoa ero
KoJIe6aHui yMEHbIIIAeTC.

B. Ilepuon xonebanuii T MagTHUKA IPAMO IIPOIIOPIIMOHAJIEH €ro AjIuHe L.

pesyabTaTam

1) Toabko A
2) ronsko b
3) uA,ub
4) au A, 5su b

© MHOO, 2011 r.
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Yacrts 2

Omeemom K 3a0aHusam Imoil uacmu (B1-B4) saeasemcs
nocaedoeameavnocmsv yugp. Bnuwmume omeemwvt cHauana é mexcm
paoomuvi, a 3amem nepeHecume ux 68 0.1aHK omeemoe Ne 1 cnpasa om
HOMepa coomeemcmaeynuiezo 3a0aHU, HAYUHAS C Nepeoll KJaemouKu,
6e3 npobenos u KAKUX-AUOO0 OONOJIHUMEAbHBLIX cumeonros. Kaorcdyro
yugpy nuwume 6 0modebHOU KjaAemoYKe 6 coomeemcmeuu ¢
npueedérHHvIMU 6 0.1aHKe obpa3yamu.

Bl | Ilnockuit Bo3mymHBIH KOHAeHCATOp 00pasoBaH AByMfA ILIACTHHAMH,
HECYLIUMU 3apsSfibl +¢ U —¢ U HAXOAAIINMUCA HA PACCTOSHUU d IPYT OT
npyra. He uamensis 3apsijia Ha miacTHHAX KOHAEHCATOPA M IUIOIIAAH €ro
IUIACTHUH, PACCTOSHUE MEKAY IUIACTHHAMH YMEHBIIAT B 2 pasa. Kax
M3MEHAIOTCI IIPU JTOM Cileaykolue (GU3HYeCKHe BEeJIHYMHBI: E€MKOCTHb
KOHJIEHCATOpa, MOMYJIb PAa3HOCTH IIOTEHIIMAJIOB MEKAY ILJIACTHHAMU
KOH/IEHCATOPA, MOIYJIb HAUPIKEHHOCTH SIIEKTPUYECKOTO IIOJS BHYTPH
KOHeHcaTopa?

Jasa  Kakmod BeJWYHWHBI OMPENeINTe COOTBETCTBYIOIIME XapakTep
M3MEHEHWUST:

1) yBenuuyuBaercs;

2) yMeHbBIIIaeTcs;

3) He U3MEHAETCH.

Sanumure B TAOMHIYy BBIOPAHHBIE HHEMPHI I KAKAOH (PU3HIECKOH
BennduHbl. [[udpbl B OTBETE MOTYT TOBTOPATHCA.

PNSNYECKHUE BEJINYNHBI nx
N3SMEHEHUE

1) yBenmuumBaercs

A) eMKoCTBb KOHEHCATOPA

B) Momyns pasHOCTH MOTEHIMAIOB MEKAYy 2) yMeHbIIaeTcs

IINIaCTHHAMM KOHJeHcaTopa 3) HE H3MEHTeTCS

B) Momyns HaNpsKEHHOCTH SJIEKTPHYECKOTO
[10JI1 BHYTPH KOHEHCATOPA

A b B

Ortser: |.

© MHOO, 2011 r.
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ﬂ Ilo myre okpy:xHOCTH paguycoM R C IIOCTOAHHOHM CKOPOCTBIO J MBHIKETCA

aBroMo0uab. K 1moTONMKy ero KaOWHBI Ha JETKOH HEPaCTSKUMOM HUTH
MOABEIIEeH TPY3HK, KOTOPBIM IOKOHUTCA OTHOCHTEIHLHO aBToMoOWIA. Kak
M3MEHSATCS CJIeAyolue (DU3NIeCKre BeININHbI, €CIIH CKOPOCTD IBHKEHUS
aBToMmobuiasa Oymer B 2 pasa O6oiblie: Yroa OTKJIOHEHWA HHUTH OT
BEPTUKAJIM; MOIYJIb IEHCTBYIOIEH HA IPy3 CHJILI TAKECTH; MOIYJIb CHJIbI
HaTAXKECHUA HATUA?

Jnsa Kammoil BeIWYMHBLI OIPENeNNTe COOTBETCTBYIOIIMH XapakTep
U3MeHeHHU:

1) yBenmumuurcs;

2) YMEHBIIIUTCS;

3) He U3MeHHUTCH.

SamuiuTe B TAOMMILy BBIOpPAHHBIE ITM(MPBLI AJd KAKIOH (DU3UIECKOH
BeanduHbl. 1[udpel B 0TBETE MOTYT IIOBTOPATLCH.

OPUSNIECKHUE BEJINUYNHDBI nx
N3MEHEHUE
A) yros OTKIOHEHHSI HUTH OT BEPTUKAIH 1) yBenuuwnrca

B) momyns melicTByomied Ha Tpy3 CHIBI  2) YMEHBIIUTCS

THXKECTH
3) He U3MeHHUTCHA

B) MOAYJb CHJIbI HATAMXEHUI HUTU

A b B

Orser: |

© MHOO, 2011 r.

®usuxka. 11 knacc. Bapuanr 1 16

B3 SapsiKeHHAA YaCTUIlA MAacCOd m, HeCyliasd MOJOKUTEIbHBIN 3apan ¢,

IBIDKETCS — IEePHeHANKYJASPHO  JHHHAM  HHAYKIHKA  OJHOPOIHOTO
MAaTrHUTHOTO IOJIT B 10 OKPYsKHOCTH panuycoM R co CKOPOCTHIO V.

YcraHOBUTE COOTBETCTBHE MENKAY (DUBMYECKMMH BEIHYMHAMU U
¢hopMmysaMu, IO KOTOPHIM HX MOKHO paccumrarh. K Kamkmoil mosummu
MepBOro croyibia momxbepuTe COOTBETCTBYIOINYI0 IIO3HUIMI0 BTOPOTO H
sanuimuTe B TAOMWIly BHIOPAHHBIE LHUMPHI 0] COOTBETCTBYIOIUMHU
OyKBaMHu.

OPNSNYECKHUE BEJINYHNHBI POPMYJIBI
A) MOAynh MATHHTHOM CHJIBI, fedcrBymomei Ha 1) YV
YACTHILY RB
B) pagmyc oxpy:xHOCTH, TO KOTOpO# nBHIKETCH 2) MV
YJacTHIIa B
q
3) 2znR
Y
4) qvB

OtBeT:

© MHOO, 2011 r.
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B4 | Maneusguit

HepacTIKUMON
paBHOBecHUd, OTKJIOHUB B CTOPOHY Ha Majblil YToj, U
OTIyCKAIOT 6e3 HAYaIbHON CKOPOCTH B MOMEHT BpPEMEHHU

t=0. I'paduknr A wm B 1mpencraBaAOT H3MEHEHHUS

HIIapHUK,
HHUTH,

(pusuuecKux BeIWYMH,

IapurKa, B 3aBHCHMOCTH OT BpPEMEHHU t. YcramoBure
COOTBETCTBUE

MEKIY

TIOIBEIIeHHbIN Ha  TOHKOI
BBIBOAAT M3 TIOJIOKEHUS

XapaKTepUsyoIIuX KoJaeOaHus

rpaduraMu M (PU3HIECKHUMU

17

BeJIMYKMHaAMH, 3aBHCHMOCTH KOTOPBIX OT BPEMEHHU OTHU I‘paCbI/IKI/I MOTYT

IIpeacraB/lIATb.

K xaxmoil mosunmuu IepBOro

crosba 1mombepuTe

COOTBETCTBYIOILYIO IIO3HUI[AI0 BTOPOTO M 3AIIMIIUTE B TAOIUILy BHIOPAHHBIE
I PHI IO, COOTBETCTBYIOIINMH OYKBAMH.

A)

Bb)

OTser: |.

IrPA®URHN

PNSNYECKHUE BEJINYWHBI

1) IIpoeknusa CKOPOCTH IIAPHKA HA OChb X

T _
/\‘ | !/ 2) Koopaunara mapuka
! » 3) Kunermueckas sHeprud mapuka
LN

4) WszmeHeHne NOTEHIUAIBHOM SHEPTUN

arapura OTHOCHUTEJIbHO
IIOJIOKEHHUI PABHOBECHUA

© MHOO, 2011 r.
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Yactes 3

3adanusa CI1-C6 npedcmaseasiom co60ii 3ada4du, notHOe peuieHue
Komopblx Heob0xodumo 3anucamb 6 6OaanHke omeemose N 2,
Perxomendyemcs npoeecmu npedsapumenbHoe peuteHue Ha 4YepHOBUKe.
IIpu ogpopmaenuu pewenus e 6aaHKe omeemoe Ne 2 3anuwume
cHauanra Homep 3adanus (C1 u m. 0.), a 3amem peuweHue
coomeemcemeyrwweii 3adawu. Omeemubt 3anucvleéaiime YEMKO U
pa3oopuueo. Iloanoe npaeuavHoe peuteHue kKarcdoii u3 3adaw C2-C6
00.12/CHO B6K.1I04AMb 3AKOHbL U (HOpMYIbl, NPUMEHeHUe KOmopblx
Heob6x00umo u docmamo4Ho 048 peweHus 3ada4du, a makKsce
mamemamuieckue npeoopa3oearHuUsl, pactemsl C YUC/IeHHbIM 0meemom
u, npu Heo6x00uMoOcCmu, pUCYHOK, NOSICHAIOWUTL pewenue.

Cl1 | Megnas mpaMoyroibHas paMKa, IO KOTOPOH 00 B
IIpOoTeKaeT TOCTOSTHHBIHN DIIEKTPUYECKUHN TOK t

cuioy /, MOeT BpalllaThbCAd BOKPYT BEPTHKAIBLHOU

ocu OO',3aKpelyieHHOM B MOAIIWIHUKAX. Ilpu ! Al
BpAIllEHUH PAMKH Ha HEe CO CTOPOHBI MONIIAITHUKOB
IEeUCTBYIOT CHJIBI Ba3kKoro tpenms. Omnwupasch Ha 1 >
3aKOHBI DJIEKTPOAMHAMUKYA ¥ MEXAHWKH, OMUIINTE U ()'0
O0BSICHUTE [BU/KEHNE 9TOM PAMKH T10CJIEe BKIIOYEHUS

OIHOPOHOI'0 MArHUTHOIO TIOJIS ¢ HHAYKIIHEH B (CM. PUCYHOK).

o

C2 | Ha ropusoHTAJIBHOM CTOJIE JIEIKUT IepeBAHHBbIH Opycok. Koadduiment
TPEeHHs MeKAY MOBEPXHOCTHIO crosa u opyckoMm pu = 0,1. Eciu npunoxurs
K OpyCKy CHJIy, HAIIPABJIEHHYIO BBEPX IOJ YIIoM o = 45° K TOPHU30HTY, TO
Opycok OymeT ABUTATHCA II0 CTOJYy paBHOMepHOo. C KaKMM yCKOpeHHeM
GyleT IBUTATHCA 3TOT OPYCOK TI0 CTOIY, ECIH IPIIOKUTD K HEMY TAKYIO JKe
10 MOJIYJII0 CHILY, HAIIPABJIEHHYI0 BBepX mox yriioM 3 = 30° K ropusoHTy?

C3 | B o6yrbuike ob6wemom V =11 HAXOAuUTCA TeaWil NpPU HOPMAIHHOM
arMocepHOM maBieHuH. [OPABIIKO OYTBUIKK ILomansio S = 2cMm
3aTKHYTO KOPOTKOH mpoOKoi, umemomeir maccy m = 20 r. Ecau 6yTbuika
JIEKUT TOPHU30HTAIBHO, TO IJIA TOTO, YTOOBI MENJIEHHO BBITAIIWTH U3 ee
TOPJABIMIKA IPOOKY, HY:KHO MIPHIOKHTb K IPOOKE TIOpPHU30HTAIBHO
HarpasiieHHy10 cuiy F = 1 H. ByThInKy mocraBuiu Ha CTOJI BEPTUKAIBHO
TOPJBIIIKOM BBepX. Kakoe KOJIM4ecTBO TEILIOTHI HY3KHO COOOIIUTE Te/INI0 B
OYTBLIKE IJIS TOTO, YTOOBI OH BBIAABHJI IIPOOKY M3 TOPJIBIIIKA?

© MHOO, 2011 r.
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_c4 |

G5 |

B saerrpuueckoil 1emm, cxema KOTOpPOHM w3obpaskeHa Ha ||
PHCyHKe, COIPOTHBIIEHHe pesucropa pasHO R; =4 Owm.

Ilocme Toro, xak BSTOT pesucTOp 3aMeHWJIW Ha JPYTOH,
HMeoIui conporuBieHune R, =1O0m, Momyns Hampda-

JKEHHOCTH DJEeKTPUYECKOTO TMONA MeWAy ILIACTHHAMM |

IIOCKOTO KOHJIEHCATOpa yMeHbIuIcA B n = 2 pasa. Haiigure

BHYTpPEHHEEe COIPOTHBIIEHHE HaTapew. I
I

R

Kapammam pacronosxen IIepIeHIUKyJISPHO IVIABHOM OITHYECKOM OcH
TOHKOM coOupamwinedl auH3bl. [Ipu momoIiu 9TOH JUH3BI HA SKpaHe,
[MapajUIeIbHOM IIJIOCKOCTH JIMH3BI, IIOJyY4EeHO 4YeTKoe W300paKkeHue
kapanpama. He Tporas xapamgain u sKpaH, JHH3Y II€PEeMECTHIN TaKUM
obpazoM, 4YTO HA SKpaHe BHOBL IIOJIYYHJIOCh YETKOEe H300paKeHmne
kapauzgama. [Ipu ucxogHOM OOKEHUH JIUH3bI JJINHA N300paskeHusa ObLIa

paBHa H; =4 cM, a IpH KOHEYHOM [OJOXKEHHH JHH3bl JJIHHA

n3obpaskeHua crama pasHa H, = 9 cm. Uemy paBHa qImHaA KapaHzama?
JIuH3y mepeMeniawT, He IOBOPAYMBAs, BIOJIb €€ TIABHOM OITHYECKOH OCH.

Ha mnoBepxnocTth BomgamoN Kamam ob6bemom V =1 MM €KEeCeKyHTHO

magaer N = 10'° dororoB ¢ gauuoB BoaHBI A = 500 HM. Bce doTomBI
IIOTJIOLLIAIOTCS BOMOU. 3a Kakoe BpeMs Karuia Harpeerea Ha AT = 47 K?

© MHOO, 2011 r.
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HNHCTPYKINA IO BHINIOJHEHHAIO PA0OTHI

l1si BBIMIOIHEHHUS SK3aMeHAI[MOHHON paboThl 1o (usuke oTBoauTCa 4 yaca
(240 munyT). Pabora cocrout us 3 uacreil, BRIIOYAOIINAX 35 3a1aHUM.

Yacre 1 comepsur 25 samanmumit (A1-A25). K rampomy samanuio naercs
4 BapuaHTa 0TBETA, M3 KOTOPHIX MPABUILHBINA TOIHKO OJHH.

Yactb 2 cogep:xut 4 3agaunsa (B1-B4), B KoTopbIX 0TBET HEOOXOAHUMO 3aIIKCATD
B BHIe Habopa 1udp.

Yacts 3 cocrour u3 6 3amauy (C1-C6), nns KoTopbix Tpebyerca OaTh
Pa3BepPHYTHIE PEIIEHHUS.

Ilpu BbMUHCIEHHAX paspelraeTci HCIOJIb30BATh  HEIPOrpaMMHUPYEMbIi
KaJIbKyJIATOD.

BuumarenpHo mpoumTaiiTe KajKq0oe 3aJaHvie MW IpeajaraeMble BapHUAHTHI
orBera, eciii oYU umeTca. OTBedaiiTe TOIBKO MOCIE TOTO, KAK BbI MOHSIN BOIIPOC
¥ IIPOAHAIM3UPOBAIHA BCE BAPUAHTHI OTBETA.

BemmosnusiiTe 3amanus B TOM IOPAAKE, B KOTOPOM OHHM IaHbl. KEciau Kakoe-TO
3aJjaHue BBI3BIBAET Yy Bac 3arpylHeHue, mnpomycture ero. K mpomyiieHHbIM
3aJaHUAM MOYKHO OyIeT BEpHYThCS, €CIIH Y BAC OCTAHETCS BPeMs.

Banner, mnonydeHHble BaMuM 3a BBIIOJHEHHBIE 3aJaHUd, CYMMHUPYIOTCAH.
ITocrapaiiTech BBITTOTHUTH KAK MOKHO 0OJIbIIe 3aaHii 1 HAOpaTh HANOOJIbIIIEee
KOJIMIECTBO (aLIOB.

sRenaem yecnexa!

© MHOO, 2011 r.
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Huxe IIpUBEOECHBI CIIpaBOYHbIE JJTaHHbIEe, KOTOPbIE MOTyT HOHalIO6I/ITI)CH BaM I1pu

BBIITOJIHEHWH PAOOTHI.

Hecarnanbie IpUCTABKH

®usuxka. 11 knacc. Bapuanr 2

CooTHollIeHHE MEKIY PA3IUIHBIMUA €THHAIIAMI

TeMIlepaTypa

0K =-273°C

aTOMHasd eJuHHIIa MacCChbI

laem = 1,66-10727 gr

1 aromuasa €INHHUIIa MACChl DKBHBaAJICHTHA

931,5 MaB

1 57IeKTPOHBOJBT

15B = 1,610 I

Macca gacTuir

anexTpoHa |9 1-10 3! kr = 5,5-10 4 a.e.m.

Hawunmeno- 0603ua- Muo:xu- Hawunmeno- 0603ua- |Muoxn-
BaHHE YyeHue TeJIb BaHHE YyeHue TEJIb
rura r 10° caHTH c 1072
Mera M 106 MAJLIH M 1073
KHJIO K 10 3 MHKPO MK 10_6
TeKTO r 102 HAHO H 107
nenu it 1071 ITHKO o 10712
Koucraurs:
YHCIIO 7T nw=3,14
YCKOpeHHe CBOOOIHOTO IaeHus HA SeMire g =10 M/C2

IrpaBUTaAllMOHHAA IIOCTOTHHAA

G = 6,710 H-m%/xr?

YHUBeEpCa/JlbHasda ra3doBas IIOCTOSIHHAA

R = 8,31 [I:x/(Mmonp K)

nocroaHHaA BoiabiMana

k =1,3810"2% /K

IIOCTOAHHAA ABoranpo

N, = 61023 moms!

A
CKOPOCTH CBETa B BaKyyMe c=3108 Mm/c
K03 PHUIMEHT ITPOIOPIIHOHATBHOCTH b= 1 _ 9-10° H-m2/Kn2
B 3aKoHe Kynona 4mg

MOJYJIb 3apsaia SIeKTPOHA (3JeMeHTAPHBIN
SIIEKTPUYIECKUI 3aps)

e=1610"1" Kn

nocrosgHHaa Ilmanka

h = 6,6103% Mx-c

© MHOO, 2011 r.

mporora  [1,673-10°27 kr = 1,007 a.e.m.
HeATpoHA |1 675-1072 ®r = 1,008 a.e.M.
IlnoTHOCTH IIOJICOJTHEYHOr0 Macaa 900 RI‘/M3
BOJIBI 1000 kr/v° |amoMuHEA 2700 ®r/m>
IpeBecuHbl (cocHa) (400 KI‘/M3 Keesa 7800 RI‘/M3
KepocHHa 800 r/u° |pTyTH 13600 &r/m°
YaeabrHasa TEIJIOEMKOCTh
BOIBL 4910 3 Ix/(xr-K) amomuana (900 ux/(kr-K)
Ibaa 2.1-10 2 Ix/(xrK) MeIH 380 ILax/(xr-K)
sxemesa (640 [x/(kr-K) qyryHa 500 d:x/(xr-K)
ceuana (130 :x/(xr-K)

YaeabHas TEmioTra

napoo6pasoBaHuA BOALI|2 3-10 6 JIEN 5

IIJIaBJICHHUA CBHHIIA

2,5:10 4 Ilsx/wr

IIJIaBJICHUA JIbAa

3,3-10 ° T:x/kr

© MHOO, 2011 r.
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HopmasbHBIE YCIOBHA: [aBlIeHUE 10° IIa, remmeparypa 0°C

Moaspuasa macca

asora 28-1072 kr/momb KHCTIoposa 32-1073 kr/monn
aproua 40- 10_3 KI/MOJIb JIATHUA 6- 10_3 KI/MOJIb

Bozoposia  (2-107° kr/moms MoHb/ieHa 961073 kr/mob
BO3IyXa 29-1073 xr/Moms HeoHa 20-10~2 kr/momn
renaus 4-1073 r/Mons YTIEKHCIOTO rasa 44-1072 kr/moms

© MHOO, 2011 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemoe N 1 nod
HOMepoMm 8binoItHAeM020 eamu 3adanus (A1-A25) nocmasvme 3nax «X»
6 K.1lemouKe, HOMep KOMOpOli coomeemcmeyem Homepy 6bIOPAHHO020
eamu omeema.

Al | Marepuanpuasi Touka gBmiKerca Bmoiab ocu OX. 3aBHCHEMOCTH
KOOPAMHATHI JTOH TOYKH OT BpeMeHH wumeeT Bum: Xx(f) = 10 + 5¢— 272

IIpoeknus CKOpOCTH 3TOM MATePHUATBHON TOUKH Ha och OX m3MeHsercs co
BPEMEHEM II0 3aKOHY

1) v(t) = 51-21*
3) w(r) = 10 + 5¢

2) (1) =54
4) v(t)=5-2¢

A2 | C HeKoTOpO# BBICOTHI HAYMHAET CBOOOMHO mamarh KameHb. OH mocTuraer
IIOBEPXHOCTH SeMJIH B MOMEHT BpeMeHH #,. Ha KakoM w3 npuBeneHHBIX
rpaUKOB MPaBUIBHO MOKA3aHA 3aBHCUMOCTD IIPOEKITHH CKOPOCTH KaMH:A
Ha ochk OY, HampaBlIeHHYI0 BEPTHKAJIBHO BBEPX, C MOMEHTA HA4Yala ero
IBHKEHHUA 0 MOMEHTa BPEMEHH 747

@ @ ® @

Uy k Uyi Uy ) Uy

.

=

g
g

A3 | Ha oxoso3eMHOI OpOUTAIBHOM CTAHIIAN

1) pmeiicTBymoImas Ha KOCMOHABTA CHJIA TSIKECTH IPUMEPHO PaBHA CHIIe
TSIKECTH, JeUCTBYIOLEH Ha HEro Ha MOBEPXHOCTH SeMIIH.

2) meiicTByIOmas HA KOCMOHABTA CUJIA TSKECTH PABHA HYJIIO.
3) Bec KOCMOHaBTa IPUMEPHO PABEH €0 BECYy HA MOBEPXHOCTH SEMIIH.

4) Bec KocMOHABTA 6OJIBIIE, UM HA IIOBEPXHOCTH SEMJIH.

© MHOO, 2011 r.
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A4 | Cucrema cocTouT M3 ABYX MATEPUAILHBIX TOYEK, BEKTOPBI .
UMIIyJIbCOB KOTOPBIX ;M P, H300paskeHsl Ha pucyHke. Ha P
o—p

KAKOM U3 CJIeIyIOI[UX PHCYHKOB IIPABHUJIBHO H300paKkeH
BEKTOP IIOJTHOTO UMITYyJIbCA P DTOH CHCTEMBI?

@ 5 @ 5 39 5,

V b B ;,'3: 5 pz

- P

D1 3) 3 4) 4

2) 2

A5 | C HakJIOHHOH ILTOCKOCTH COCKanb3biBaer 6Opycok. Cuira HopMaTbHOH
peaxIuu omopbl N, meficTByoLUas Ha HTOT 6PYCOK

1) coBepuaeT MOIOKUTENBHYIO PAbOTY
2) coBeplIaeT OTPUIATEIHHYIO PAGoTy
3) He cosepiaer pabory

4) MOKeT COBEpINATh KAK IIOJOKHMTENbHYI0, TAK M OTPHIIATEIbLHYIO
paboty

A6 | Ha pucynke msobpa:keH rpa)uk 3aBUCHMOCTH OT BPEMEHU KOOPIHUHATHI
Teja, COBEPIIAOIIEr0 TapMOHUYECcKHe Komebanusa. AMIIUTyAa Koaebanuit

I9TOr0 TeJjia paBHaA

X, CM |

2) 0,5 cm 3) 1lcum 4) 4 cm

1) Ocm

HNsMmenenne KHHETHYECKOH OHEPIruy H3HaA4YaJIbHO IIOKOHMBIIEroCad Tejia
Maccoii 2 Kr cocTaBiser 4 I[)R HNsmenenne HMIIYyJIbCA 9TOIO TeJia PaBHO

1) 4 xr-m/c 2) 2 kr'm/c 3) 8 xr'm/c 4) 16 xr-m/c

_A7 |

© MHOO, 2011 r.
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_A8 |

A9 | Ha

Al10

8

TeMn Xxa0TUIECKOTO ABUKEHUA OPOYHOBCKUX YACTHUIL IIPH IPOYHX PABHBIX
VCIOBUAX B CPeTHEM

1) He W3MeHAETCS HU C TEUEHWEM BPEMEHU, HY [IPH HarPEeBaHUH.

2) yBeJau4duBaeTCd C TEHeHHUEM BPEMEeHH U IIPU HarpeBaHUuH.

3) ¢ TedyeHHEM
YBEIMUNBAETCS.

BpeMeHu He HU3MEeHAeTCd,

a Ipu HarpeBaHHUHU

4) ¢ TeueHHWEM BpPEMEHU YBEJIHYMBAETCH, a [pPW HArPeBAaHUH He

HU3MEeHAEeTCd.

pT — aAuarpamMmme IIOKa3aH

mmporiecc

usMenenus P
COCTOSIHUA HAeanbHOro rasa. Ha kakoM mu3 mpuBemeHHBIX
PHUCYHKOB 3TOT IIpOIlecC IIPaBUILHO H300pasken Ha V1 —

nuarpamme? 0
® @ ©) @
v v V- Vi
2\ . a” 2 1
- e—e
! / \‘1
2 . - =
0 T 9 r 9 r 9 T
1 2) 2 3) 3 4) 4
Ha  pucynxke  wmsobpasken  rpaduk T K
U3MEHEeHHUA TeMIlepaTypbl HEKOTOporo -’ 3
Belecrna oT BpeMeHHn IIpu ero y
HArpeBaHWM WK OXJIAXIeHUU. B MoMeHT /\
Bpemeru T=0 ITaHHOE  BeIeCTBO 1 2 4 5
HaAXO0AHUJIOCh B TBEpaoM COCTOAHUMH. \
Ilpomeccy ~ kpumcrammusamuu  atoro 300 6 o
BemecTBa Ha rpaduKe COOTBETCTBYeET 0 Ty MH
V4aCTOK
1) 1-2u4-5 2) 2-3-4 3) 1-2 4) 4-5

© MHOO, 2011 r.
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All | VneanbHbIA Ta3 HAXOAWUTCSI B COCYZE, 3aKPBHITOM IMOABH/KHBIM IIOPIITHEM.
Ha xaxoM u3 npuBefeHHBIX HUKE IPA]UKOB IOKa3aH IIPOIECC, B KOTOPOM
W3MeHeHWe BHYTPEHHEH SHEPTMM rasa pPAaBHO KOJIWYECTBY TEIUIOTHI,
OTJAHHOMY STHUM Ta30M?

@ @

A12 | Upneanvuasa temmosad marnuua, KIII koropoii paBen 80%, 3a ofuH ITHKI
cosepitaer pabory 50 xll:x. Ilpu sToM MamiuHA OTAAET XOJIOTUIBHUKY
KOJIHWYECTBO TeIlJIOTHI, paBHOE

1) 12500 I 2) 40000 IO 3) 62500 [k

4) 200000 [:x

Al13 | K wManmeHbKOMYy  METAIIWYECKOMY  IIAPHUKY,
MOABEIIEHHOMY HA  HENPOBONAINEHd  HHUTH,
TIOHOCAT CHAYAJIA MOJOKUTEIbHO 3apaIKEeHHYIO
MAJI0YKy, & 3aTeéM — OTPHUIATENHHO 3aPIIKEHHYIO
majouKy, He Kacaiach mapuka. CorsiacHo
HM3MEHEHHIO IOJOMKeHHd IIapuKa (CM. PHUCYHOK)
MOJKHO YTBEPIKIATh, YTO

1) mapuk 3apasKeH IIOI0KUTENHHO.
2) mapuk 3apAKeH OTPUIATEIBHO.
3) urapux He 3apsiKeH.

4) mapuK IpH IPOBeIEHHH 9TOTO HKCIEPUMEHTa H3MEHAET CBOH 3apsay,.

Al4 | C momompbi0 TpeX Pe3HUCTOPOB COIPOTHBIEHHEM 6 OM KamIbId MOMKHO
TIOJIYYUTh MaKCUMAJIbHOE COIPOTUBIIEHHE, PABHOE

1) 6 Om 2) 12 Om 3) 18 Om 4) 216 Om

© MHOO, 2011 r.
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A15 | TIpamoit TPOBOZHUK € TOKOM CHIOH | HAXOOUTCA B
OMHOPOAHOM MATHHTHOM TIIOJie C HWHAyKIued B

(cm. pucynor). Cuna Ammepa, medicTBymooinas Ha STOT
IIPOBOJHUE, HAIIPABICHA

o114

1) BBepx (1)

2) BHU3 (1)

3) nepneHAMKYIAPHO IIJIOCKOCTH PUCYHKA «HA Hac» (® )
4) nepHeHIEKYIAPHO ITOCKOCTH PACYHKA «oT Hacy (X))

A16 | Hanpsukenune U wmexny oOKIagKaM¥ KOHAEHCATOPA B KOJaeOaTeIbHOM
KOHTYype U3MEHseTCi CO BpeMeHeM { COIJIACHO 3aBHCHMOCTH,
nsobpaxenHoyd Ha pucyHke. Cuima Toka (II0 MOIYJI0) B 9TOM KOHType
YBEIMYHUBACTCA OT HYJIEBOrO [0 MAaKCHMAJIbHOIO 3HAYEHHS B HHTEpPBAJe
BpeMeHHu

0 | - ! | ! i ]
10 2\‘;0/0(} 1, MKC
-5 | | |

1) ot 10 mkc mo 30 MmEC

2) ot 10 mkc go 20 mxc u ot 30 Mkc 7o 40 MEC
3) or 20 Mmic mo 40 Mxc

4) or 0 mkc 1o 10 mkc u ot 20 MEc 1o 30 MKC

© MHOO, 2011 r.




®usuxka. 11 xnacc. Bapuanr 2 11

A17 | IIpenmer 1II B Bume oTpeska pPAaCIONONKEH IApajaelbHO IJIABHOU
ontuueckoii ocu OO ' paccenBarwuieii auH3BI JI, oKycHoe paccrogHue

KoTOpo# paBHO F (cM. pucynok). M3o6pakenue mpenmera
JI

— ]

0 F F o

1) meiicTBUTENBHOE W IIPEICTABISAET COOOH OTPE3OK, HapaLIeIbHBIN
ocu OO0,

2) MHEMMOe U mpejcTaBIfeT coboi 0TPe3okK, mapameasasi oca OO0 .

3) melicTBUTENBbHOE U TPEACTABIAET COO0M OTPE30K, AJIWHA KOTOPOTO
GoJIblIle, YeM [INHA IIPeIMeTa.

4) MHUMOE W TpeJCTaBisieT co00i OTPEe3OK, AJIWHA KOTOPOrO MEHBIIE,
yeM JIWHA IIpefMeTa.

A18 | Cropocrs pakeTbl oTHOcuTenbHO Semiu paBHa 0,8c, Tme ¢ — CKOpPOCThb

ceeta B Bakyyme. CKOpPOCTh pacIpoCTpaHEHHs Jiyua IIPOKEKTOpa,
BKJIIOYEHHOTO0 Ha JTOM pAaKeTe M HAIPABIEHHOTO IIPOTHB IBU/KEHH
PAKeThbl, OTHOCUTEIbHO 3eMJIM PAaBHA

1) 0,2c 2) 0,4c 3) 0,8¢c 4) c

A19 | Cperosas BomHA ¢ 4ACTOTOH 4,286 - 1014 I'n mepexomuT 3 Bo3myxa B BOIY
¢ mokasarenem mpenomiaeHus n = 1,4. Uemy mociie 5TOro CTaHOBHUTCS
paBHA IJHHA CBETOBOM BOJIHBI?

1) 500 M 2) 700 EM

3) 980 am 4) 1100 M

A20 | Ecnu gactora cBeTOBOI BOIHBI paBHA V, TO UMITYJIbC (DOTOHA PABEH
h hv he hv
1) — 2) — 3) — 4) —
ve c % c
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A21 | Ha pucynke npuBeeHBI CIIEKTPbHI IIOIVIONIEHUS CMECH HECKOJIbKHX Ta30B
X, a TakKe U3BECTHBIX ra3oB 1 u 2. MoKHO yTBep:IaTh, YTO CMECh Ta30B

LT 11T
Il [
I I | I | L

|wcca raos X

1) comep:ur ras 1, HO He COIEPHKHUT ras 2
2) comep:kuT ras 2, HO He COAeP:RuT ras 1
3) comep:kuT u ras 1, u ras 2

4) He COIEpPKUT HU ras3a 1, uu rasa 2

A22 | Ilpu B-pacmasme u3 saapa BbLIeTAaeT 3SJIeKTPoH. Ilpu sToM B sape
COXPAaHIeTCA

1) yucmo MpoTOHOB
2) YHCI0 HEUTPOHOB
3) cymMMapHOe YHCIIO IPOTOHOB U HEUTPOHOB

4) HY OJHO B3 YKa3aHHBIX YHCeJI HEe COXPaHAEeTCA

A23 | Bo cronpko pas macca aapa 1850 00JIbIIIe MACChI AAPa 162C?
1) 81,33 pasza 2) B 1,25 pasa
3) B 0,8 pasa 4) B 0,75 pasa

© MHOO, 2011 r.
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A24 | [lna ompeneneHWs HAIpaBIeHUS MATHUTHOH CHJIBI, JEHUCTBYIOIIEH Ha

OPAMOJWHEHHBIH IIPOBOAHUK C TOKOM CHJIOH [, TIOMEIleHHBIH B

OJHOPOMHOE MATHHUTHOE II0je C WHAYKIMEH B, dYeTbIpe YYeHHKA IIO-
Pa3HOMY MBLITAJIKCHL IPUMEHWTL IIPABHIIO JIEBOH pyku. Pesymbrar
n300pakeH Ha pucyHKe. Ha KakoM u3 NIpHBEIEHHBIX PHUCYHKOB BEPHO
HCIIOIb30BAHO BTO IIPABHUIIO?

1

© MHOO, 2011 r.
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A25 | lna SKCHEPUMEHTAIBHOTO HU3YYEHHA 3SIeKTPOMATHUTHBIX KolebaHui

IIKOIBHUE  coOupan  KoiaebaTenbHbIH  KOHTYP U3  €JUHCTBEHHOM
umelonielica y Hero KaTyIIKM WHIYKTUBHOCTH, IIOJCOENVHAA K Hel
KOHIEHCATOPHI TAKUX €eMKOCTeH, dYToObl KoiebaTelnbHBIH KOHTYD
OKA3bIBAJICS HACTPOEHHBIM HA YACTOTHI €ro JIIOOMMBIX paguocTaHIuii. B
pesyibTaTe y HIKOIBHUKA MOIYIHIIACH CIeAyIoIias 3aBUCUMOCTb YacTOThI
3JIEKTPOMArHUTHBIX KOIe0aHWH B KOHType OT B3HAYeHUd eMKOCTH
KOHJleHcaTopa:

v, MO
100}
go| L 1| [ ]
60 19000
40
20

0

L

10 15 20 25 C wd

Kaxoe(-ue) BbIBOI(-bI) MOT chenaTh IIKOJIbHHUK HA OCHOBAHUU HTOTO
rpadura?

A. YBennuenve eMKOCTH KOHAEHCATOPA MIPHUBONUT K YMEHbBIIEHHIO
YacTOThl W YBEIWYEHHIO I[IEPHOJA SIEKTPOMATHHTHBIX KOJeOaHWU B
KOHTYpE.

B. Yacrora 51eKTPOMArHUTHBIX KOJI€OAHHMI B KOHTYype JIMHEHHO 3aBUCHUT
OT EMKOCTH KOHIEHCATOopa.

1) rombro A
2) ronwvko B
3 uA,ub
4) au A, uu b

© MHOO, 2011 r.
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Yacts 2

Omeemom K 3a0aHusam  Imoil uacmu (B1-B4) saeasemcs
nocaedoeameavnocmsv yugp. Bnumume omeemwvt cHauana é merxcm
paoomuvi, a 3amem nepeHecume ux 8 0.1aHK omeemoe N° 1 cnpasa om
HOMepa coomeemcmaeyuiezo 3a0aHU, HAYUHAS C Nepeoll KJAemouKu,
6e3 npobenos u KAKUX-AUO0 OONOJIHUMEAbHBIX cumeosros. Kaorcdyro
yugpy nuwume 6 0mdenbHOU KaAeMmOYKe 6 Ccoomeemcmeuu ¢
npueedéHHvIMU 6 O1aHKe oopa3yamu.

Bl | Ilnockuit BoO3mymHBIH KOHAeHCATOp 00pa3soBaH AByMfA ILIACTHHAMH,
HECYIIMMH 3apSfibl +¢ U —¢ ¥ HAXONALIAMUCA HA PACCTOSHHH d APYT OT
npyra. He usMmeHnss sapsjga Ha ILUIACTHHAX KOHIEHCATOPA W PACCTOSHUA
MeIy IIACTHHAMH, IUIOIIAAb €T0 OOKIA0K YBEIHYUBAIOT B 2 pasa.

Kaxk usmensiforcs npu sToM crefyomue Gu3ndecKkne BeIUIUHbL: eMKOCTh
KOHJIEHCATOPA, MOIYJIb PA3HOCTH IIOTEHIMAIOB MEKAy ILIACTHHAMU
KOH/IEHCATOPA, MOIY/JIb HANPIKEHHOCTH JJICKTPUYECKOTO IIOJA BHYTPH
KOHeHcaTopa?

IOng xKammod BeNIWYUHBI OMIpPEIEeINTe COOTBETCTBYIOIIMM XapakTep
WM3MEHEHUS:

1) yBenuuuBaercs;

2) yMeHBIIIaeTCs;

3) He N3MEHAETCA.

3anuiuTe B TAOMMILy BBIOpAHHBIE ITM(MPBLI AJI KAKIOH (DU3HIECKOH
BeanduHbl. 1[udpel B 0TBETE MOTYT IIOBTOPATLCH.

PNSNYECKHUE BEJIMYNHBI nx
N3IMEHEHWE

1) yBemmuuBaercsa

A) eMKOCTBH KOHIEHCATOPA

B) Momyns pasHOCTH TOTEHIMAIOB MENKIYy 2) yMeHbIIaeTcs

ITaCTHUHaMMU KOHJeHcaTopa 3) He M3MeHseTcs

B) monyns HaUpSKEHHOCTH BIIEKTPUYECKOTO
II0JIg BHYTPH KOHZeHcaTopa

A b B

Otser: |

© MHOO, 2011 r.
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B2 | 1o Iyre OKPYKHOCTH pajguycoM R ¢ IOCTOAHHOM CKOPOCTBIO V NBHKeTCA
aBroMo0uab. K 1moTONMKy ero KaOWHBI Ha JIETKOH HEPaCTSKUMOM HUTH
IIO/IBEIlIeH TPY3UK, KOTOPBIM IOKOMTCA OTHOCHTENHHO aBTOMOOmiaA. Kax
U3MEHATCA Clelyolue (PU3HYECKHe BEIWYUHBI, €CIH PaguyCc IyTh
OKPYIKHOCTH, TI0 KOTOPOH JBHKETCA aBTOMOOHIb, OyAeT B 2 pasa 6obiiie:
YOI OTKIOHEHUA HWUTHU OT BEPTHUKAIN; MOAYJIb AEHCTBYIOIEH HA Tpy3
CHUJTBI TSI3KECTH; MOJIY/Ib CUJIbI HATSKEHUA HUTHA?

Ilna  KakmoM BeJWYHHBI OIPENeJHUTe COOTBETCTBYIOIIMN XapakTep
M3MEHEHUA:

1) yBenuuures;

2) YMEHBIIIUTCS;

3) He U3MeHHUuTCH.

Samuiure B TAOMMILy BBIOPAHHBIE ITM(MPBLI AJId KAKIOH (DU3UIECKOH
BenuuuHbI. [[udpbl B 0TBETE MOTYT IOBTOPATHCA.

PU3NYECKHUE BEJINYNHDBI nx
N3MEHEHUWUE

1) yBenmuuBaercsa

A) yroa OTKJIOHEHWSI HATH OT BEPTHEAIH

B) momyns pmelicTByomied Ha TpPy3 CHABI  2) yMeHbIIaeTcs

THKECTH
3) He usMeHgeTCI

B) MOAYJb CHJIbI HATAMEHUI HUTU

A b B

Otser: |

© MHOO, 2011 r.
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B3 SapaiKeHHAA YaCTHUIA MAcCOM m, HeCyliasd MOJOKHUTEIbHBIN 3apan ¢,

NBUKETCA  TEepNeHAUKYJIAPHO  JUHUAM  HHAYKIMM  OJXHOPOIHOTO
MAarHUTHOTO Iond B mo okpyxHOcTH paguycom R co cropoctwsio v.
YcTaHOBUTE COOTBETCTBHE MEKAY (PU3MYECKMMH BEIWYHHAMHU U
dopMmyaaMu, M0 KOTOPHIM HMX MOKHO paccuurarb. K Kammoi Mmosunuu
TepBOTO CTONOIA TOAOEPUTE COOTBETCTBYIOIIYIO IO3UIIHI0 BTOPOTO M
anumuTe B TAOMWIly BbIOpAHHBIE NHEMPHI 0], COOTBETCTBYIOIUMU
OyKBaMH.

PNSNYECKHE BEJIMYUHBI $POPMYJbI

A) Monaymb yCKOpEHHS YaCTHIThI 1) qvB

B) nepuop o6pamenns yacTuib m
2) 2nR

qvB

3) 2mm
qB

4) gqvB

Orser: |-

© MHOO, 2011 r.
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HEPACTAKUMON  HHTH, BBIBOOAT M3  IIOJIOMKEHHA
PaABHOBECHS, OTKJIOHHB B CTOPOHY HA MaJIbIA YTrojd, U
OTIyCKaioT 0e3 HAYAILHOM CKOPOCTH B MOMEHT BpeMeHHU
t=0. I'padukn A wm B 1mpencraBaAOT H3MEHEHHU
(pusuyecKux BeNWYHH, XAPaAKTEPUIYIOIIUX KOJeOaHUs
[IapHKa, B B3aBHCHMOCTH OT BpPEMEHH {. ¥CTAHOBHUTE
COOTBETCTBHE MENAy TrpaukaMd U  (PU3HIECKUMHU
BEJIMYMHAMH, 3aBHCHMOCTH KOTOPBIX OT BPEMEHHM 5T TPA(UKH MOTYT
npeicTaBasaTh. K KaKmOH IIOSMIIMH II€PBOTO CcToj0ma ImomaGepure
COOTBETCTBYIOIIYIO ITO3UITUIO BTOPOT0 U 3AIUIINUTE B TaGIUIly BHIOpAHHBIE
A PHI IO, COOTBETCTBYIOIIMMH OYKBAMH.

IrPA®URHN PUSNYECKHUE BEJINYHNHDBI

A) | 1) IIpoeknusa CKOPOCTH IIAPHKA HA OChb X

[ | | | | 2) Koopaunara mapuka
0 \ /\ 3) Kunerwmueckas sHeprus mapuka

! 4) VzMeHeHVe IIOTEHITHAILHOMN SHEPTUH
niapuka OTHOCUTEJIBHO ero
TOJIOKEHUA PaBHOBECUA

B)

OtBerT:

© MHOO, 2011 r.
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Yactes 3

3adanusa CI1-C6 npedcmaeasiom co60ii 3ada4u, noJtHoe peuieHue
Komopblx Heob0xodumo 3anucamb 6 6OaaHke omeemose N 2,
Perxomendyemcs npoeecmu npedeapumenbHoe peuleHue HaA YepHosuke.
IIpu ogpopmaenuu pewenus e 6.s1aHKe omeemose Ne 2 3anuwume
cHauanra Homep 3adanus (C1 u m. 0.), a 3amem peuweHue
coomeemcemeyrwweli 3adawu. Omeemwbrt 3anucwvleéaiime YEMKO U
pasoopuueo. Iloanoe npaeuavHoe peuteHue kKarcdoii u3 3adaw C2-Cé6
0012/CHO B6K.1104AMb 3AKOHbL U (HOpMYLbl, NPUMeEHeHUe KOmopblx
Heob6x00umo u docmamo4uHo 048 peweHus 3ada4vu, a makKsce
mamemamuieckue npeodpa3oeaHus, pactemsl ¢ YUC/AeHHbIM 0meemom
u, npu Heo6x00uMocCmu, pUCyHOK, NOSICHAIOWUTL pewlenue.

Cl1 | Megnas mpaMoyroibHas paMKa, TII0 KOTOPOH 00 B
IIpOTeKaeT TOCTOSTHHBIHN 3IEeKTPUIECKUN TOK t

cuioy /, MOeT BpalllaThbCAd BOKPYT BEPTHKAIBLHOU

o

ocu OO',3aKpeIyieHHOM B MOAIIMIHUKAX. Ilpu ! Al
BpAILlEHUH PAMKH Ha HEe CO CTOPOHBI MOJIINUITHUKOB
IEeUCTBYIOT CHJIBI BA3Koro Ttpenus. Omnwmpasch Ha 1 >
3aKOHBI JIEKTPOIUHAMUKN U MEXaHUKH, OMHUIINUTE U ()'0
00BSICHUTE [ABHIKEHUE STOH PAMKH II0C/Ie BRIIOUYEHUS

OIHOPOHOI0 MATHUTHOIO TOJIS ¢ UHAYKIIHEH B (CM. PUCYHOK).

C2 | Ha ropusoHTAJIBHOM CTOJIE JIEIKUT IepeBAHHBbIH Opycok. Koadduiment
TPEeHHs MeKAY MOBEPXHOCTHI0 crosa u bpyckom pu = 0,1. Eciu npunoxursb
K OpyCKy CHIy, HAIIPABJIEHHYIO BBEPX IOJ YIIoM o = 45° K TOPHU30HTY, TO
Opycok OymeT ABUTATHCA IO CTOJy paBHOMepHOo. C KaKMM yCKOpeHHeM
GyJIeT IBUTATHCA 3TOT OPYCOK II0 CTOJY, ECIH IPIIOKUTD K HEMY TAKYIO JKe
IO MOJIYJIIO CHILY, HAIIPABIEHHYI0 BBepX mox yrioM B = 30° k ropusouTy?

C3 | B o6yrbuike obwemom V =11 HAXOAuUTCA TeIWi NPU HOPMAIHHOM
arMocepHOM [gaBiieHHH. [OPJABIIKO OYTBUIKK Iomansio S = 2cMm
3aTKHYTO KOPOTKOHW mpoOKoi, umemomei maccy m = 20 r. Ecau 6yTbuika
JIEKUT TOPHU30HTAIBHO, TO IJI TOTO, YTOOBI MEIJIEHHO BBITAIMTH U3 ee
TOPJABIMIKA IIPOOKY, HYKHO MIPHIOKHTb K IPOOKE TIOpPHU30HTAIBHO
HarpasiieHHy10 cuiy F = 1 H. ByThlnKy mocraBuiu Ha CTOJI BEPTUKAIBHO
TOPJBIIIKOM BBepX. Kakoe KOJIM4ecTBO TEILIOTHI HY3KHO COOOIIUTE Te/INIO B
OYVTBLIKE IJIS TOTO, YTOOBI OH BBIAABHJI IIPOOKY M3 TOPJIBIIIKA?

© MHOO, 2011 r.
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_c4 |

G5 |

B smerrpuueckoil 1emm, cxema KOTOpPOHM w3obpaskeHa Ha ||
PHCyHKe, COIPOTHUBIEHHe pes3ucropa pasHO R; =4 Owm.

Ilocnme Toro, xak STOT pesucTop 3aMeHWJIH Ha JPYTOH,
HMeIui comnporuBieHue R, =1O0m, Momyns Hampda-

JKEeHHOCTH DJEeKTPUYECKOTO TMONA MeWAy ILIACTHHAMM |

IIOCKOTO KOHJIeHcATOpa yMeHbIuiIcA B n = 2 pasa. Haiigure

BHYTpPEHHEe COIPOTHBIIEHHE HaTapeu. I
I

R

Kapammam pacronosxen IIepHeHIUKyJISPHO IVIABHOW OITHYECKOM OCH
TOHKOM coOupamwined auH3bl. [Ipu momoru 9TOH JUH3BI HA SKpaHe,
MMapajIeIbHOM IIJIOCKOCTH JIMH3BI, IIOJyY4EeHO 4YeTKoe W300paKkeHue
kapanpama. He Tporas xapamgain u sKpaH, JHH3Y IIePEMECTHIN TaKUM
obpasoM, 4YTO HA SKpaHe BHOBb IIOJIYyYHJIOCh YETKOEe H300paKeHmne
kapauzgama. [Ipu ucXogHOM OT0KEHUH JIUH3bI JJINHA N300paskeHua 6b1Ia

paBHa H; =4 cM, a IpH KOHEYHOM I[OJOKEHHMH JHH3Bl [JJIHHA

n3obpaskeHua crama pasHa ) = 9 cm. Uemy paBHa qImHaA KapaHmama?
JIuH3zy mepeMenawT, He IOBOPAYMBAs, BIOJIb €€ TIABHOM ONTHYECKOM OCH.

Ha mnoBepxnocTth BoOmgamON Kamim oO0bemom V =1 MM €JKEeCEeKyHTHO

magaer N = 10'° dororoB ¢ gaunoi BoaHBI A = 500 M. Bce doTomBI
IOTJIOLLIAIOTCS BOLOU. 3a Kakoe BpeMs Karuia Harpeeres Ha AT = 47 K?
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Kpurepuu oneHUBaHNA 3aJaHUH C PA3BEPHYTHIM OTBETOM

Mennaa mnpAMOyroabHadA paMKa, IO KOTOPOU OU
1

OpOTEeKaeT IIOCTOSHHBIM  DIEKTPUYECKUM  TOK
cunoil [, MokeT BpamiaTrbcsi BOKPYTI BEPTHKAILHOHN

T

Y

ocu OQ',3aKperyieHHOR B MNOAIIMOHHKAX. Ilpum I Al
BpAllleHuY PAMKU Ha HEe CO CTOPOHBI HOIITUITHHKOB
IEeHUCTBYIOT CHJIBI Bi3Koro Ttpenws. Omwupasice Ha !
3aKOHBI SJIEKTPOIUHAMUKNA U MEXAHUKHU, ONUIINUTE U 0'0
3TOM  paMKH

MAarHUTHOTO

Y

00BACHUTE
BEJIIOUEHUST
(cM. pHUCYHOK).

IBHKEHIE
OTHOPOHOT'O

II0CJIe
I10J1d Cc

UHAyKIUen B

Pemrenne: B ogHOpPOIHOM MarHWTHOM II0Jie HA IPABYI0 U JIEBYI CTOPOHBI PaMKH
HAa4YHYT JEHCTBOBATH pPaBHbIE II0 MOAYJNI0, HO IIPOTHUBOIIOJIOKHO HAaIpaBIEHHBIE
cunbl Ammnepa. Cusa, meficTByIoIas Ha IPaByi0 CTOPOHY paMKH, OyaeT HampaBiaeHa
TNEPIIEHUKYAAPHO ILIOCKOCTH PHCYHEKA "OT Hac'; cuja, MeHCTBYIOIAdA Ha JIEBYIO
CTOPOHY paMiKH, OyAeT HaIpapieHa MNEPHEeHAUKYIAPHO ILIOCKOCTH PHUCYHKA 'Ha
Hac". Ha BepxHIOI0 ¥ HIKHIOIO CTOPOHBI PAMKH MAarHWUTHBIE CHJIBI IeHCTBOBATH HE
Oynyr. Cuibl, AeHCTBYIOIIME HA I[IPABYyI0 H JIEBYID CTOPOHBI pPaMKH, OymyT
OBOPAaYMBAThL PAMKY, CTPEMSCh YCTAHOBHUTH €€ ILIOCKOCTh IEepPIeHANKYISPHO
JIMHUSAM HMHIYKIUH MarHuTHOro mossa. [loBopauwmBasich moj AeHCTBHEM STHUX CHII,
paMia OymeT pasTOHATBCA, W II0ITOMY, ITOBEpHyBIIuCh Ha yroa 90°, oma Oymer
obramaTh HEKOTOPOH cKopocThio. Ilo sTo¥ mpuydnHe paMKa He OCTAHOBHUTCH, a IO
WHEPIUHU IPOJOJIKUT BpaIaThca B TOM 3Ke HanpasineHuu. Ho reneps cuinbl Amnepa
OyayT 3aMemyATh BpallleHWe paMK{ W OHA, B KOHI[E KOHIIOB, OCTAHOBHUTCH U IIO[
mericTBueM cui Amiepa HaYHET BpaIaThbCsi B 00paTHOM HAMpaBieHWH. Taxum
06pasoM, BOZHHUKHYT KojiebaHus pamMiku. M3-3a meficTBUA CHJI BA3KOTO TPEHHUS 3TH
Kojebanus OyIayT IIOCTENeHHO 3aTyxaTh. B wuTore, KOria OHH OKOHYATEIHHO
3aTyXHYT, pAMKa OKaKeTc B TOJOKEeHUH YCTOUYMBOTO PaBHOBECUs, IPH KOTOPOM

ILTOCKOCTDb PaMKH Oy/eT epIeH UKy IApHa BeKTOpy B.

© MHOO, 2011 r.
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YrkazaHuA 110 OIIEHUBAHUIO

Banasl

IIpuBeneno mosHOE NMPABUJILHOE PeIleHHe, BKIIYAIIee MPABUIBHBIN
orBeT (B JAaHHOM ciIydyae -— YyKa3aHo, u¥mo O6ydym npoucxooumbo
samyxarwyue Ko1eOQHUSL pPAMKU, 6 pe3yibmame KOmopulx OHQ
0CMQAHOBUMCS 6 NOMONCEHUU YCTNOUMUE020 PABHOBECUS, NPU KOMOPOM
naockocms pamku 6Gydem nepnendukynsapua eexmopy B), u monHoe

BepHOE OOBACHEHHE C yKasaHueM HA0I0JaeMbIX SBICHHH (B TAaHHOM
ciydae — yKaszaHo, umo cuawvl Amnepa, Jdelicmeyowue HQ DAMKY,
CMPEeMAMCS NOBEPHYMb ee 8 COCMOAHUE YCMOULUBO20 PABHOBECUS, U0
U3-30 ABAEHUS UHEPYUL B03HUKHYM KOAeOQHUA PAMKU, KOMOpble U3-30
delicmeus cusi mperus 3amyxHym).

HpI/IBeI.[eHO peaienue U OaH BeprIfI OTBET, HO HMeeTCd OJHuH Hu3
CITEYIOIUX HEIOCTATKOB:

— B O0BSCHEHHH COEP:KaTCA JIUIIb 0bIre paccy:KaeHus 6e3 IPUBI3KU K
KOHKPETHOW CHTyalu¥M 3amadd, XOTd YKasaHbl BCe HEOOXOIUMbIe
(pusmueckme TBICHNUS U 3aKOHBI;

nJIn

— paccyxIeHUs, OPUBOAAINNE K OTBETy, IIPEeICTaBI€HbI He B IIOJHOM
O6’beMe WK B HUX COOEPIKATCA JIOTHYECKUE HEeJI04YEeTHhI,

nJIn

— yKasaHBl He Bce (PU3MYECKHME SBJICHUA U 3aKOHBI, HEOOXOTHUMBIE IJId
IIOJTHOTO IMMPAaBUJIBHOT'O PEIIIeHUAd.

IIpencraBieHbl 3ammcH, COOTBETCTBYIOIIME OJHOMY W3 CIIEAYIOITHUX
CIy4Jaes:

— MOpHUBEIEHBI PACCY:KAEHHA C YKAa3aHHeM Ha (pU3HYeCKHe SABIEHUI U
3aKOHbI, HO JIaH HeBEPHBIA UM HEHOJHBIA OTBET;

nJjim

— OpHUBEIEHbI PACCY:KAEHHUA C YKAa3aHWeM Ha (pU3nYecKue SABIEHUI U
3aKOHBI, HO OTBET He [IaH;

nJjim

— IIPeacTaBJI€H TOJIBKO HpaBHJ’ILHLIfI oTBeT 0e3 000CHOBAHMIA.

Bce ciywuam pemieHHs, KOTOphle HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KPHUTEPHsM BHICTABJICHU OIeHOK B 1, 2, 3 6aura.

Makcumanvrulii 611
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Ha ropusonTanbHOM CTONE JIEKUT AepeBAHHBIN Opycok. Koaddumment
TPEHUA MEKIY TOBEPXHOCThIO cTosa u Gpyckom yw = 0,1. Ecau npunoxuTh
K OpyCKy CHJIy, HAPABIEHHYIO BBEPX IO yIJIoM o = 45° K TOpHU30HTY, TO
Opycok Oymer mBuraTbcs II0 cToy paBHOoMepHO. C KakuM yCKOpeHHeM
Oymer IBUTAThCS ITOT OPYCOK IO CTOJY, €CIH MPUWIOKHUTH K HEMY TaKyI0
JKe 10 MOMYJIO CHILy, HANpPaBIeHHYI BBepx mox yriaom f = 30° K

rOpu30HTY?
AN F
Pemenne: O6osumaunmm wMaccy O6pycka m, a MOIYJb e E
NpHUKIaabIBaeMoll K HeMmy cwibl F. Ha 6Gpycox mpu ero r—'/ﬁrl
IBUKEHUM, IIOMUMO CUNBl F', IEeUCTBYIOT CUJIA TAXKECTU mg, 777777 7

= uN
cuna peakmuu omopsl N H cmia Cyxoro TpeHHa uN.
SammiiieM BTOPOM 3akoH HbIOTOHA, CIpoerupoBaB Bce
JEeHCTByOIe HA OPYCOK CHJbI HA HAIPABICHUE ABUMKEHUI Ymg
Opycka u Ha HOpMaJb K crony. [Ipu paBHOMEpHOM ABH:KEHUU

Opycka mosydaem:

Fcosa = uN, mg = Fsina+ N.

pmg

Orcrona Haxogum: N = mg — Fsinau F = ——=——.
cosa + usina

IIpu paBHOYCKOpPEHHOM ABH:KEHHU OPYCKA CHCTEMAa YPABHEHHI MMeeT CIeLyIOIUi
BUI:

ma = Fcosff —uN, mg = Fsinff + N,

rge N|— MOIynb CHIIBI PeaKIMH CTOJa BO BTOpOM ciydae. M3 arux ypaBHeHHH
umeeM:

F(cosf + usin
( ﬁmﬂ ﬁ)_ﬂg

N =mg—-Fsinfua=

IlomcraBasas cioma BeIpaskenue nad F, Hatimem:

cosf + usin,
g = Helcosf+pu ﬁ)_#g:

cosf +pusinf 1
cosa + usina g ‘

cosa + usina

HOI.[CTaB.TIHH YHCJIOBbIE JaHHbIE U IIPOBEPAA pasMepPHOCTb, OKOHYATE/JIbHO IIOJIYyYHUM:
a~0,18m/c?

cosfrusinf 1) o 182,

OtBer: a = ug -
cosa + usina

© MHOO, 2011 r.
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YrkazaHuA 110 OIIEHUBAHUIO

Banasl

IIpuBeneno moaHOE NPaBUIBHOE pEIeHHEe, BKIIYAIIEE CIIEeLyIOIIne
3JIEMEHTBHI:

1) mpaBWIBHO CHOEJIAH YEepPTe:R U 3alMCAHBI (POPMYJIbI, BBIPAKAIOIIUE
(usmueckue 3aKOHBI, MPUMEHEHNE KOTOPBLIX HEOOXOOMMO AJIS PeIleHus
3amaYy BBIOPAHHBIM CII0CO60M (B MAHHOM DPEIIeHUU — 3ANUCAH 8MOpPOL
saxon Hwviomona e npoexyusx Ha 6epmMUKAAbHYIO U 20PU3OHIMAALHYIO

3
ocu 05 oboux cayuaes 0sudscerus 00CKU, NPUMeHeH 3aKOH AMOHMOHA-
Kyaorna 045 onpedenenuss MoOyas CUAbL MPEHUS CKOAbIWCEHUA);

2) mOpoBemeHBI HEOOXOAWMbIE MaTeMATHYEeCKHe MIPeo0pa3oBaHUA U
pacueTnl, MOPUBOMAIIKME K [IPABHJIBHOMY YHCIOBOMY OTBETy, H
MPEeJCTaBIeH OTBET; IPH 3STOM JOIyCKAETCS PEIIEeHHe «II0 Y4acTAM» (C
MIPOMEJKYTOUHBIMH BBIYUCICHUIMH).
IlpuBemeno pelleHwe ¥ IaH BEPHBIH OTBET, HO HUMEETCS OIWH U3
CJIEMyIOIINX HEeJOCTATKOB:
— B O0BACHEHHUH COIEP:KaTCA JIUIIb 0ObIre paccy:KaeHus 6e3 IPUBASKA K
KOHKDETHOW CHTyaIluM 3amaudd, XOTSd YKasaHbl BCe HEOOXOAUMbIEe
(pusmueckue ABIEHUS U 3aKOHBI;
nJian 2
— paccy:kaeHus, IPUBOIAIIME K OTBETY, IPEACTABIeHbl He B MOJHOM
obbeMe WIH B HUX COIEPIKATCS JOTHYECKHe HeOUeTh;
nJian
— yKasaHbl He Bce (PH3HUYECKHe SBJICHHUA U 3aKOHBI, HEOOXOTUMBIE MIJIS
IIOJIHOTO IPABUJIBHOTO PEIlIeHHs.
IIpencraBnensl 3ammcy, COOTBETCTBYIOINHE OIHOMY U3 CIEIYIOIIHUX
CIIy4aeB:
— IpUBEIEHbl PACCYXKICHHSI C yKasaHueM Ha (PU3WYeCKHe SBJIEHUA U
3aKOHBI, HO JaH HEBEPHbBIN UJIU HEIIOIHBIN OTBET;
nJan 1
— IpPUBEIEHbI PACCY:KICHHSI C yKazaHueM Ha (PU3WYeCKHe SBJIEHUA U
3aKOHBI, HO OTBET He [aH;
nJan
— IpeACTaBJIeH TOJIBKO MPAaBUJIBLHBIN 0TBET 6e3 000CHOBAHMI.
Bce cinyuam perieHus, KOTOpPbIE HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPUTEPUSIM BBICTABJICHHUS OIeHOK B 1, 2, 3 6asa.

Maxcumanvhblii 6ann 3

© MHOO, 2011 r.
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B oOyreiike obbemom V =151 HAXoguTCA TeIUldl NOPH HOPMAIHHOM
arMocepHOM maBjaeHWH. [OPABIMKO OYTHLUIKH ILIOMIAAbI0 S = 2 cm?
3aTKHYTO KOPOTKOM IIpoOKoi, umeroineir maccy m = 20 r. Ecau 6yrsuika
JIEKUT TOPUBOHTAIBHO, TO AJA TOTO, YTOOBI MEIJIEHHO BBHITAIIWUTDL U3 €e
TOPJIBIIMIKA MPOOKY, HYKHO MPWIOKHTH K MIPOOKE TOPHU30HTAIHHO
HampasiaeHuyio cuiay F' = 1 H. ByTbuiky mocTaBuiu Ha CTOJ BEPTUKAIBHO
rOpJBIIIKOM BBepX. Kakoe KOMMYecTBO TEIJIOTHI HY:KHO COOOLIUTH TeIHI0
B OyTBUIKE [JIf TOT0, YTOOBI OH BBIJABUII IIPOOKY M3 TOPJIBIIIKA?

Pemenne: [lycts B pesynbrare co00IEHNA TEIIOTHI TeTHI B OYTHIIKE HATPEIICT, U
€ro JaBJeHHe MOBBICWIOCH J0 BEIWYUHBI p. Tak Kak HarpeBaHWe HPOUCXOIUT IPHU
IIOCTOSTHHOM 00beMe, TO, B COOTBETCTBUHM C IIE€PBHIM 3aKOHOM TEPMOIHUHAMUKH,
COOOIIIEHHOe TeJIHI0 KOJIMYEeCTBO TEIJIOTHI PABHO IIPUPANIEHUI0 €ro BHYTPeHHEeH

3
sueprun: AQ =AU = ) V(p—py), rae p,— HopmanbHOe armocdepHOoe nasrenue. Hs

BTOpOrO 3aKoHa HbioTOHA ciefyer, 4TO I BBIJABIMBAHUA HPOOKKU M3 TOPJBIIIKA
HeoO0XoauMo, 4dYTOOBI CyMMa [IeHCTBYIOIIMX HA IMPOOKYy B BEpPTHKAIBLHOM

HalpaBJIeHUH CHII CTajla paBHA [0 MOAYIII0 Benuuute F, 1o ectb pS—p,S—mg=F.
Orcrona

_ 3V (F+mg)

F+m 3
p—po=7gHAQ= EV(p—po) 25

S
IToxcraBnsas 4ucIOBBIE JAHHBIE U IPOBEPAA PASMEPHOCTD, OKOHYATEIBHO IOLYIHUM:
40 =9 .

3V(F+mg)

OtBeT: 40 = 3

=9 Jlx.

© MHOO, 2011 r.
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YrkazaHuA 110 OIIEHUBAHUIO

Banasl

IIpuBeneno moaHOE NPaBUIBHOE pEIeHHEe, BKIIYAIIEE CIIEeLyIOIIne
3JIEMEHTBHI:

1) mpaBUIBLHO 3amuCcaHbI (POPMYJIbI, BhIpAKAIOINE (PHU3UIECKHEe 3aKOHBI,
IIpUMEHEeHHEe KOTOPBIX HEOOXOTHUMO IJI PeIleHHs 3a7au¥ BBIOPAHHBIM
crroco6oM (B TAHHOM peIIeHHH — nepeblli 3aKOH MmepmMOoOUHAMUKU,

y 3
emopoii 3axon Heomona);
2) mOpoBemeHBl HeEOOXOAMMbIE MaTeMATHYeCKHe [Ipeo0pasoBaHUA |
pacyerbl, IPUBOAAINUME K [IPABUIBHOMY YHCIOBOMY OTBETYy, H
IpeCTaBIeH OTBET; IIPH JTOM [OIyCKAETCA PEIIeHHEe «II0 Y4acTaM» (C
MIPOMEKYTOYHBIMY BBIYHCICHUAMHM).
IIpuBemeno pereHwe W [aH BEpPHBIA OTBET, HO HMEETCA OIUH U3
CIEAYIOIINX HEIOCTATKOB:
— B O0BCHEHHH COIEeP:KaTCA JIUIIb 0bIre paccy:KaeHus 6e3 IPUBAZKH K
KOHKPETHOW CHTyalluM 3amadd, XOTd YKasaHbl BCe HEOOXOIUMbIe
dusryeckue SBIeHU U 3aKOHBI;
nJian 2
— paccy:aeHus, IPUBOIAIIKAE K OTBETY, MPeACTaBIeHbl He B MOJHOM
obbeMe WIIH B HUX COMIEPIKATCS JIOTHYECKHEe HelOUYeTh;
nJan
— yKasaHbl He Bce (PH3HYECKHE SBJICHHUA U 3aKOHBI, HEOOXOZMMBbIE MIJIS
IIOJIHOTO IPABUJIBHOTO PellleHus.
IlpencraBnensl 3amucu, COOTBETCTBYIOIIHE OTHOMY U3 CIEIYIOIIHAX
CIIy4aes:
— IpPHUBEIEHBbI PACCY:KICHUd C yKasaHHeM Ha (pusudYecKue SABJIEHHI U
3aKOHBI, HO TaH HEBEPHBIN WJIN HEIIOJHBIA OTBET;
nJan 1
— IPUBEEHBLI PACCY:KICHUS C yYKasaHHeM Ha (pusudYecKue SBJIEHHSI U
3aKOHBI, HO OTBET HE [1aH;
nJan
— IPEJCTAaBJIEH TOJIHKO MPABWILHBIA OTBET 6e3 000CHOBAHUM.
Bce cnyuam perieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPHUTEPHUsM BHICTABJICHU OIIeHOK B 1, 2, 3 6aura.

Maxcumanvrolii 6ann 3

© MHOO, 2011 r.
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B osnexrpuueckoit memm, cxema KOTOPOM wH300paskeHa Ha ||

PUCYHKe, CONPOTHBIIEHHEe pesucropa pasBHO R =4 Owm.
Ilocie TOro, Kak STOT pPE3UCTOP B3aMEHWJIM Ha IPYyrou
) )

R

uMelomui comporusierue R, = 1 Om, Momynb Hampsa-
KEHHOCTH DJIEKTPMYECKOTO TIOMA MEWKAy ILIACTHHAMH | i
IJIOCKOTO ~ KOHJEHCATOpAa yMeHbIIWACA B n = 2 pasa.

Hatigure BHyTpeHHEE COIPOTHBIEHUE OaTapen. Il
]

Pemenne: B coorsercTBuu ¢ 3akomom Oma I TIOJTHOM IIelu cujia TOKa, TeKYIIIEeTO

TR rme £ u r — JIC u BHyTpeHHee COIPOTHBIEHHE
r+ 1

6arapeu. ITo 3axony Oma ama yyacTka Ilelld Hanps:KeHWe HA PesucTope R paBHO

U =4R =

B Ilelld, paBHa [} =

ER
—;2. Tak Kak KOHJEHCATOP HOAKTIOUEH IIApaJIeIbHO PE3HCTOPY, TO
r+

HaIps:KeHHe MeKIy ero IiactTuHaMu Takxe pasHO U;. Monoynp HaIpamxeHHOCTH

9JEKTPUYECKOTO IMOJA MEXAYy IUIACTHHAMU IIJIOCKOTO KOHAEHCATOpa paBeH
U ER
=-_ =1 rred- paccrosHre MeXIYy IIaCTUHAMHU KOHAEHCATOpA.
d d (7" + Rl)
AHanoruyHble paccy:KAeHUsI MOKHO IIPOBECTH U IJIA CIydas, KOTJA B IIeIb BMECTO
pesmcropa R BEIIOueH pesucTrop R,. lIpm srom ana Momyns HAIPAKEHHOCTH

QJIEKTPHUYECKOTO IIOJIA MEeXAYy IIaCTHHaMKU KOHJAEeHcCaTopa IIOJNYYUTCAd aHaJIOTHYIHOe

1

ER
BeIpaskenne: Fy = ———=2—. Tak kak 1o ycaoBuio sagaun E| = nE,, To momydaem
d(l" + Rz)
R R RiRy(n—1
YpaBHEHHE: 1 = & OTCIO]_Ia = w
rER TRy R —nR,

ITomcraBasas YuCIOBbBIE JAHHBIE M MIPOBEPASI PA3MEPHOCTD, OKOHYATENIBHO ITOIYUHM:
r=20m.

RiRy(n—1)
Rl — I’ZRZ

OtBer: ¥ = =20wMm.

© MHOO, 2011 r.
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YrkazaHuA 110 OIIEHUBAHUIO

Banasl

IIpuBeneno moaHOE NPaBUIBHOE pEIeHHEe, BKIIYAIIEE CIIEeLyIOIIne
SJIEMEHTBI:

1) mpaBUIBLHO 3amuCcaHbI (POPMYJIbI, BhIpAKAIOINE (PHU3UIECKHEe 3aKOHBI,
MpUMeHeHne KOTOPBIX HEeOOXOIUMO [JIsi PEIleHHs 3a[aYd BBIOPAHHBIM
cocoboMm (B maHHOM peiiteHuu — 3akor Oma 048 noaHoll yenu, 3aKOH
Oma Ons ywacmka yenu, c8a3b Mmenucdy MO00yaem HONPAWCEHHOCU
21EKMPULECK020 NOAS U HANPANCEHUEM Mencdy NAACMUHAMUY NA0CKOZ0
KOHOeHcamopa);

2) 1mpoBemeHbl HeEOOXOAHMMbIE MaTeMaTHYECKHE MIpPeobpasoBaHUSI U
pacyerbl, NPUBOALAIINE K I[IPABUIBHOMY YHCJIOBOMY OTBETy, U
[IPE/ICTABIIEH OTBET; IPHU STOM JOIYCKAETCS PEeIleHHe «II0 YacTaM» (C
MPOMEKYTOUHBIMU BHIYUCICHUIMH).

IlpuBeneno pemeHwe u [gaH BEPHBIA OTBET, HO HMEETCS OIHH U3
CIIeyIOINX HeT0CTATKOB:

— B O0BACHEHHUH COIEP:KaTCA JIUIIb 0ObIre paccy:KaeHus 6e3 IPUBASKA K
KOHKDETHOM CHTyaIluM 3aJaud, XOTA yKa3aHbl BCe HEOOXOAMMBbIE
(pusvueckue ABICHNUS U 3aKOHEL;

N

— paccy:aeHusa, MPUBOASAIINE K OTBETY, MPEACTABICHBI HE B ITOIHOM
o0beMe WJIH B HUX COMEP:KATCA IOTUUEeCKHe HeJ0UeThl;

N

— yKasaHbl He BCe (PU3MUECKHMe SABJICHUA U 3aKOHBI, HEOOXOIMUMbIE IS
IIOJTHOT'O IIPABUJIBHOI'O PEIIeHUd.

IlpencraBneHsr 3amucu, COOTBETCTBYIOIIHE OTHOMY U3 CIEIYIOITHUX
CIIy4Jaes:

— IpHUBENEHbI PACCY:KOEeHHI C yKazaHueM Ha (PU3udecKue SBJIEHUA U
3aKOHBI, HO JIaH HEeBEPHbBIN WK HEIIOJIHBIA OTBET;

nian

— IpPHUBENEHBI PAaCCYy:XKOeHHI C yKazaHueM Ha (PU3WIecKue SABJIEHUA HU
3aKOHBI, HO OTBET He JIaH;

nJin

— IpeACTaBJIeH TOJIBKO MPAaBUJIBLHBIN 0TBET 6e3 000CHOBAHMI.

Bce cmyuaum perrenus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM
KPUTEPUSIM BBICTABJICHHUS OIeHOK B 1, 2, 3 6asa.

Makcumanvrulii 611

© MHOO, 2011 r.
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Kapaugam pacmonokeH NepHeHANKYIIPHO TJIABHOH ONTHYECKOH OCH
TOHKOH cobOuparomeii nuusbl. lIpu momornu sTOl JWH3BI HA JKpaHe,
apayaeNlbHOM IIJIOCKOCTH JIMH3BI, IONIYyYeHO 4YeTKoe H300pakeHue
kapanpgama. He Tporas xapaspmain u sKpaH, JIWH3Y IIePEMECTHIIH TaKUM
o6pasoM, YTO HA SKpaHe BHOBbL IIOIYYMIOCH UETKOe H300paskeHue
kapaHjgama. IIpy HCXOZHOM TONOXKEHWM JWH3BI [IHHA H300pasKeHUd

6buta paBHa /) =4 cM, a IpH KOHEYHOM IIOJIOJKEHUW JMH3BI JAJIHHA
nzobpaxkeHnd crana pasHa /1, = 9 cm. Uemy paBHa anmHa KapaHpama?

JIMH3y TiepeMeIaioT, He IIOBOPAYHBAsd, BIOIb €€ TJIABHOH OITHYECKOM
OCH.

Pemrenne: HyCTB B MCXOJHOM ITIOJIOKEHHUH KapaHJall HaXOAHWJICA Ha PACCTOAHHNH d
OT JHH3bI, & 3KpaH — HaA PacCCTOIHUU bl or mee. Ilocie InepeMenienus JIHH3bI

paccToAHMA OT KapaHAalla A0 JIMH3BI U OT DKpaHa J0 JUH3BI CTATH PaBHBI d) U b,,

coorBercTBeHHO. [Ipumenum ¢opMysiny TOHKON JHH3BI M HAYAIBHOTO W IS
KOHEUYHOTI'O ITOJI0KeHUS JINH3BI:

I RS S NS S
ay b] F a b2 F

3nech F' — hokycHOe paccrosiHHE JTUH3bI.

Tak Kark paccrosHHEe MeEKIy KapaHgalioM U 9KPAHOM He Hu3MeHAeTcd, TO
a; + by = a; + b,. Kpome Toro, cBa3p Memxkay pasMepoM IIpeaMeTa M pasMepoM ero
n300paKeHusA, [AaBaeMOr0 TOHKOH cobuparoleil JIHH30M, [aeTcd (opMyIamu:
H _b _H b

— = —u—= = —= r1e h — ucKoMad JJIKHA KapaHIaIlll.

h a h an

hb, hb,
Bripasum BenwdwHBI a; W a,depes h: a) = — a, = T Torpga ocranbHBIE
1 2
H 1 H 1
yPaBHEHHA  MOXHO  IlepemmcaTs B  BHAe: —— +— = —=+ — u
hby by hby, by
hb, hb,
T +b = 7 + b,. Uckmiogas u3 HUX oTHomeHue b; / by, momyaum: h = \JH\H,.
1 2

ITogcraBmaa 4YmCcIOBBIE 3HAYEHHS M IPOBepAd Pa3MEPHOCTb, HAWIeM OKOHYA-
TeJbHBIN OoTBeT: h = \/H{H, = 6 cm.

OrBet: h = JH H, =6cM.

© MHOO, 2011 r.
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YrasaHusA IO OIIEHUBAHHUIO Bannsl

IIpuBeneno moaHOE NPaBUIBHOE pEIeHHEe, BKIIYAIIEE CIIEeLyIOIIne
3JIEMEHTBHI:
1) mpaBUIBLHO 3amuCcaHbI (POPMYJIbI, BhIpAKAIOINE (PHU3UIECKHEe 3aKOHBI,
NIpUMEHeHNuEe KOTOPBIX HEOOXOTHUMO IJI PeIleHHs 3a7aud BBIOPAHHBIM
crrocoboM (B JAHHOM PEIIeHHU — (OPMYAQ MOHKOU AUH3BL 048 08YX
no0MCeHUll AUH3BL, popmyaa 0as cea3u mexucdy pasmepamu npedmemal 3
U U306paMCeHU);
2) mnpoBemeHbI HEOOXOAMMBIE MaTeMaTHJYecKuwe I[peobpasoBaHus H
pacdeTsl, MPHUBOAAIIKAE K I[IPABHJIIBHOMY YHCJIOBOMY OTBETy, H
MPEeJICTaBII€H OTBET; IPH 9TOM JOIIyCKAETCA PEIIeHHe «II0 YacTaAM» (¢
MPOMEIKYTOUHBIMHU BBIYUCICHUIMH).
IlpuBeneno pelieHwe ¥ IaH BEPHBIH OTBET, HO HMEETCS OIWH U3
CJIEMyIOIINX HEeJOCTATKOB:
— B O0BSCHEHHH COIEP:KaTCA JIUIIb 0ObIre paccy:KaeHus 6e3 IPUBAZKU K
KOHKPETHOW CHTyaIl[du 3a/lau¥, XOTs YKa3aHbl BCe HEOOXOAUMBbIe
(pusmueckue ABIEHUS U 3aKOHBI;
nJiu 2
— paccy:kaeHus, MPUBOJAIINE K OTBETY, MPEICTABIEHLI HE B IIOJHOM
o0beMe UIIH B HUX COMEPIKATCA JIOTUIECKHEe He[0YEeThI;
nJiu
— yKasaHbl He Bce (pU3WYECKHe SIBJIEHUA U 3aKOHBI, HEOOXOTUMBIE IS
[IOJIHOTO IPABUJILHOTO PEIeHHUS.
IlpencraBnenbl 3amucd, COOTBETCTBYIOIIWE OAHOMY W3 CIEIYIOIAX
CIIy4aeB:
— IpPUBEIEHbI PACCY:KICHHSI C yKasaHueM Ha (PU3WJYeCKHe SBJIEHUA U
3aKOHBI, HO JJaH HeBEPHbIN UJIU HEIIOIHBIN OTBET;
nJim 1
— IpPUBEIEHbI PACCY:KICHHMS C yKazaHueM Ha (PU3sUJYeCKHue SBJIEHUd U
3aKOHBI, HO OTBET He [aH;
nim
— MpeJCTaB/IeH TOJbKO IPABUJIBHBIN 0TBET 6e3 000CHOBAHMIA.
Bee ciayuam perienusi, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3AHHBIM 0
KPHUTEpUsM BHICTABJICHHUA OLIEHOK B 1, 2, 3 6asza.

Maxcumanvhwlii 6ann 3

© MHOO, 2011 r.
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Ha mnosepxHocTs Bomamon Kammm obbemMom V =1 MM3e}KeceKyHI[HO

nagaer N = 10'6 doronos ¢ mamuoi BomHBI A = 500 HM. Bee doromBI
TIOTJIOIIAIOTCS BOJOM. 3a Kakoe BpeMs Kamia Harpeercs HA AT = 47 K?

Pemenne: Tax xark Bca SHeprus (POTOHOB HAET HA HArpeBaHHWe BOIBI, TO H3
ypaBHeHud TemsoBoro 6amanca momyuum: CmAT = NEt, tme C - ynmenbHas
TEeIJIOEMKOCTh BOIBI, M — Macca Kamuu, E — sHeprua oguoro ¢oToHa, ¢ — KCKOMOE
Bpems. s sHeprum dorona umeem: E = hv. YUWTBHIBAA, YTO YACTOTA CBETOBOM

o o C
BOJIHBI CBdA3aHa C ee JJINHOU d)OpMy.TIOI/I V= E, u 49TO m :pV, rae p— IINIOTHOCTH

h CpViaAT
Bogwl, momyuum: CpVAT =N Tct. Orcroma ¢ = pNT IlogcraBnasa dYucioOBbIE
c
3HAYEHUA U IPOBEPAA PAa3MEePHOCTD, MOIyduM: ¢ = 59, 8 ¢ = 1 muH.

CpViAT

~ 59,8 ¢ = 1 muH.
Nhc

OtrBer: ¢ =

© MHOO, 2011 r.
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YrasaHusA IO OIIEHUBAHHUIO Bannasr

IIpuBeneno moaHOE NPaBUIBHOE pEIeHHEe, BKIIYAIIEE CIIEeLyIOIIne
3JIEMEHTBHI:
1) mpaBUIBLHO 3amuCcaHbI (POPMYJIbI, BhIpAKAIOINE (PHU3UIECKHEe 3aKOHBI,
NIpUMEHeHHuEe KOTOPBIX HEOOXOTHUMO IJI PeIleHHs 3a7aud BhIOPAHHBIM
crrocoboM (B JAHHOM peIEeHWH — YpPadHeHUe menaosozo Oanakca,
gulpasicerue 0As dHepzul hOMOHA, CA3b HACMOMbL C8eMmo8oll 80AHbL ¢| 3
ee 0AUHOIL, C8A3b MACCHL C NAOMHOCMbIO U 00beMOM);
2) mnpoBemeHbI HEOOXOAMMBIE MaTeMaTHJYeCKHe I[peobpasoBaHus H
pacyeTbl, IPUBOAAINKME K I[IPABHJIBHOMY YHCIOBOMY OTBETYy, H
[PEeJICTaBII€H OTBET; IIPH STOM JOIIyCKAETCS PEIIeHHe «II0 YacTaM» (C
MIPOMEIKYTOUHBIMH BBIYUCICHUIAMH).
IIpuBemeno perieHwe W [aH BEpPHBIA OTBET, HO HMEETCAd ONUH U3
CJIEMyIOIINX HEeJOCTATKOB:
— B O0BSCHEHHH COIEP:KaTCA JIUIIb 0ObIre paccy:KaeHus 6e3 IPUBAZKU K
KOHKPETHOW CHTyaIl[du 3a/lau¥, XOTs YKa3aHbl BCe HEOOXOAUMBbIe
(pusmueckue ABIEHUS U 3aKOHBI;
nJiu 2
— paccy:aeHus, IPUBOIAIIME K OTBETY, MPeACTaBIeHbl He B IOJHOM
o0beMe UIIH B HUX COMEPIKATCA JIOTUIECKHEe He[0YEeThI;
nJiu
— yKasaHbl He Bce (PH3HUYECKHE SBJICHHUA U 3aKOHBI, HEOOXOTHMBIE MIJIS
[IOJIHOTO IPABUJILHOTO PEIeHHUS.
IlpencraBnenbl 3amucd, COOTBETCTBYIOIIWE OAHOMY W3 CIEIYIOIAX
CIIy4aeB:
— IpPUBEIEHbI PACCY:KICHHSI C yKasaHueM Ha (PU3WJYeCKHe SBJIEHUA U
3aKOHBI, HO JJaH HeBEPHbIN UJIU HEIIOIHBIN OTBET;
nJan 1
— IpPUBEIEHbI PACCY:KICHHMS C yKazaHueM Ha (PU3sUJYeCKHue SBJIEHUd U
3aKOHBI, HO OTBET He [aH;
nJan
— MpeJCTaB/IeH TOJbKO IPABUJIBHBIN 0TBET 6e3 000CHOBAHMIA.
Bee ciayuam perienusi, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3AHHBIM 0
KPHUTEpUsM BHICTABJICHHUA OLIEHOK B 1, 2, 3 6asza.

Maxcumanvhwlii 6ann 3
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®usuxka. 11 knacc. Bapuanr 1

OTBeTHI K 33JaHHUAM C BLIOOPOM OTBETA

Ne samauus OtBeT Ne zamauusa OtBer
Al 1 Al4 2
A2 4 Al5 3
A3 3 Al6 4
A4 3 A17 3
A5 1 A18 4
A6 3 Al19 2
A7 1 A20 2
A8 1 A21 2
A9 2 A22 4
A10 1 A23 4
All 3 A24 3
Al12 2 A25 1
A13 3
OTBeTBI K 3aJaHuiAM C KPAaTKHM OTBETOM
Ne samauus OrBeT Ne samauus OTtBer
B1 123 B3 42
B2 131 B4 13
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®usura. 11 xnacc. Bapuant 2

OTBeThI K 3aITaHUAM C BBIOOPOM OTBETA

Ne zaganua OTtBer Ne samauus OTtser
Al 2 Al4 3
A2 2 Al5 1
A3 1 Al6 2
A4 2 A17 4
A5 3 A18 4
A6 2 A19 1
A7 1 A20 4
A8 3 A21 1
A9 4 A22 3
Al10 4 A23 2
All 1 A24 2
Al12 1 A25 1
Al13 3
OTBeTLI K 3aJaHUAM C KPaTKHM OTBE€TOM
Ne samauusa OTtBer Ne samauus OTteer
B1 122 B3 13
B2 232 B4 24
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