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TpenupoBouHaa padora Ne2
no PUSUKE
Hoa6ps, 2009

HHaCcTpyRIINA

151 BBITTOJIHEHMST 9K3aMEeHAITMOHHON paboThl mo (u3uKe oTBOgWTCI 3,5 daca
(210 munuyT). Pabora cocrout us 3 uacreil, BRiroganomux 36 3aganuii.

Yacre 1 comepsur 25 samammii (A1-A25). K rammgomy samanuio maercs 4
BapHAHTA OTBETA, U3 KOTOPBIX IMPABUIBHBIN TOIBKO OIHH.

Yacte 2 comep:xutr 5 samaunii (B1-B5), Ha kKoTOpble ciemyer AaTh KpaTKHIH
oreer. g sagaunit Bl u B2 orser Heobxogumo 3amucarh B Buae Habopa 1mudp, a
nud saganuii B3—-B5 B Bune uuncia.

Yacte 3 cocrour u3 6 3samammit (C1-C6), Ha =KOTOpBIE Tpebyercd aaTh
pa3BepHYTHINA OTBET.

Ilpu BbmosmHenun samaHwii B3-B5 wactu 2 3HaueHWe HCKOMOM BETHYHUHBI
cliefyer BBHIPA3UTh B TeX EIUHUIAX (PUSWIECKUX BEJIUINH, KOTOPhble yKa3aHbI B
ycnoBuu 3amanus. Eciau Takoro ykasaHus HeET, TO 3HAYEHHWE BEJIUYHUHBI CIIELyeT
sanucath B MemxayHapoguon cucreme emuHun (CH). Ilpm BbramHcienuun
paspelaercs UCI0JIb30BaTh HEIIPOTPAMMUPYEMBIN KAJIbKYJIATOP.

BuumarenbHO mnpounTaiiTe KajKqoe 3alaHWe U IpejjiaraeMble  BapUAHTHI
orBeTa, eciu oHU nMerTca. OTBedaiiTe TOIBKO MOCIE TOTO, KAK BbI IIOHATIN BOIIPOC
¥ IPOaHATHU3UPOBATH BCe BAPUAHTHI OTBeTa. BhINONHANTE 3a1aHUA B TOM IOPAIKE,
B KOTOPOM OHH JaHbl. KCiM KaKoe-TO 3afaHWe BHI3BIBAET y Bac 3aTpyAHEHUE,
npormycrure ero. K mpomymeHHbIM 3a1aHUAM MOMKHO Oy/eT BEPHYTHCS, €C/IN Y Bac
ocTaHeTCs BpeMs. 3a BBINOJIHEHNE Pa3INIHbBIX 10 CAOKHOCTH 3a[aHUN JaeTCs OIUH
i Oonee OawioB. Bamipl, IONydeHHBIE BaMHM 34 BBINOJIHEHHBIE 3aMaHUM,
cymmupyioresa. Ilocrapafitech BBIIOAHUTL KaK MOKHO OOJNbIlE 3aJaHUil W HAOpaTh
HaunboJbIllee KOIUIECTBO OAJIIOB.

Bapuant Nel

Paiton

N sKenaem yenexa!
Topon (HacemeHHBIH MyHKT)

Hwxe mpuBeneHbI CHpaBoYHBIE TaHHBIE, KOTOPHIE MOTYT IOHAJO0UTHCSI BaM
[IPH BBINOJHEHUHU PAOOTHL.
Knacc JecATHaHbIE IPUCTABKH

IITxona

Damvunua
Nmsa

OTtuecTBO
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KoHucraHnThI

YHCJIO T

= 3,14

yCKOpeHHe CBOOOHOTO MaIeHuA Ha 3eMiie

g =10 M/c?

TpaBUTAIlTMOHHAA ITIOCTOTHHAA

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

YHHBeEpPCa/IbHad radoBasd IIOCTOAHHAA

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

nocroaHHaA BoiabiMmana

k =1,3810"23 /K

IIOCTOAHHAA ABoranpo

NA = 61023 momp !

CKOPOCTB CBETa B BaKyyMe c=3108 M/c
K03((pUIMEHT IPOIOPIIUOHATBHOCTH b= 1 _ 9-10° H-mZ/Kn
B 3akone Kyimona deg

MOJYJIb 3apsaa SIeKTPOHA (3JIeMeHTaPHBIH
SJIEKTPUIECKUI 3apsa)

e=1,610" Kn

nocrosgHHaa Ilmanka

h =6,610* Tmc

CooTHollIeHHE MEKIY PA3IHIHBIMUA € THHAIIAMI

TeMIlepaTypa

0K =-273°C

aTOMHasd eJnHHIla MacCChbI

laewm = 1,66:1027 &r

1 aromHaa €IUHHUIIa MACChl OKBUBaJICHTHA

931,5 MaB

1 5/IEKTPOHBOJILT

15B = 1,610 I

Macca gacTuir

®dusuka. Bapuant No 1

BIEKTPoHA |9 1.107! kr =~ 5.5-

1041 a.e.M.

IIPOTOHA

1,673-1027 kr ~ 1,007 a.e.m.

HeUTpoHAa

1.675:1027 kr =~ 1,008 a.e.m.

© MHOO, 2009 r.

ILnoTHOCTH IIOZICOJIHEYHOr'0 Macaa 900 I{I‘/MS
BOZ[BI 1000 xr/u° |amoMuHms 2700 kr/v’
IpeBecuHEI (COCHA) [400 kr/M°  |emesa 7800 ®r/m°
KepocuHa 800 xr/m®  |pTyTH 13600 xr/m°
Y aeanrHaA TEILIOEMKOCTD
BOZBI 4,210 3 Ix/(xr-K) amomuana 900 JIsx/(xr-K)
IBJa 2.1-10 3 Ioxe/(xrK) MeJH 380 JIx/(xr-K)
semesa (640 Ix/(kr-K) qyryHa 500 :x/(xr-K)
ceurana (130 I:x/(xr-K)
YaeasHad TEIoTa
napoo6pasoBaHuA BOALI|2 3-10 6 JIE 5
IJIaBJI€HUA CBUHIIA 2,5-10 4 JTlax/xr
IJIABJIEHUS JIbA 3,310 5 Jlsk/Br
HopmasbHBIE YCIOBHA JaBIEHHE 10° IIa, Temmeparypa 0°C
Moaspuasa macca
asora 28-1073 xr/mos KHCIOpoja 32:102 kr/momn
aproHa 40-1073 KI/MOJIb JIUTHA 61073 KI/MOJIb
Bozopozia  [2-107° kr/momb MonubaeHa 961073 kr/Momnb
BO31yXa 29-1072 KI/MOJIb HeoHa 20-1073 KI/MOJIb
renus 41072 kr/moms YTJIEKHCJIOTO rasa 44-1073 ®r/mous
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemoe No 1 nod
HOMepoMm 6blnoanaemozo eamu 3adanus (Al - A25) nocmaebme 3HAK
«X» 6 Kkaemouke, HOMEP KOMOPOIL coomeemcmeayem Homepy 6blIOPAHHOZO
eamu omeema.

[Be MarepmanbHble TOUKM 1 W 2 paBHOMEPHO BpAIIAIOTCI II0 ABYM
OKpYIKHOCTAM paguycamu R; =2M u Ry = 3 M co ckopocramu V] = 1 M/c u

V5 = 3 M/c. Bo cKoIbKO pa3 OTIMYAIOTCS 110 BEIUIHUHE UX YCKOPEHU?

Day/a =6
2) ay/a; =3
3)ay/a =4
4) ay/a; =5

Uepes HeBecoMbIi OJIOK IepeKHHyTa HeBecoMas HepacTLKUMasg HHUTH, K
KOHIIJaM KOTOPOH IIOABEIIEeHbI JBa TIpy3a MaccaMu m; = 1Kr H

my = 1,5 kr. C KakuM yCKOpeHueM d, U B KAKOM HaIIPaBIEHUU JBUIKETCS
BTOPOI rpy3? TpeHneMm nperedpeys.

1) ay=1,5 M/Cz, BBEPX
2) a=1,5 M/C2, BHH3
3) a=2,0 M/Cz, BHU3

4) a;=2,5 M/Cz, BHU3

Temno maccoir m = 1 KI' cKaThIBaeTCAd II0 IIAJKOM HAKJIOHHOM IIJIOCKOCTH
BHU3 C YCKOpPEHHEM a = 5 M/ ¢%. C xaxoii cui10i F OHO ZABHT Ha ILIOCKOCTD?
1) F=8,1 H 2) F~83H 3) F=~85H 4) F~8,7H

Pab6ounii TaAIllUT AWK C IIOCTOSHHOM CKOPOCTBIO II0 TOPHU30OHTATBbHOMY
II0JIy, IIPHUKJIAAbIBAsd K BEPEBEKE, HpHBHSaHHOfI K AIIMURKY U COCTaBJIAIOIIEHN

yrox a = 30° ¢ ropusonrom, cuiny F =250 H. Uemy paBHA BeTMYWHA CHJIBI
TpeHud [, AluKa 0 mos?

1) F~210H  2) F,~212H  8) F,~216H 4) F,~220H

© MHOO, 2009 r.
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Amug maccoit M = 100 KI' COCKanb3bIBAET C HAKJIOHHOM ILNIOCKOCTH,
HAKJIOHeHHOU moj yriom o = 30° k ropusonty. Kosddurnumenr tpenus
AIMMKA O TIOCKOCTh paseH u = 0,2, a mmuna mwiockoctu [ = 10 M. Kaxkyto
KMHETHYeCKyl0 pHepruio E, mpuobperer ANIUK B KOHIE IIyTH, €CIH €ro
HaYaJIbHasg CKOpocTs V) = 07
1) £~ 3270 Ix
2) E = 3170 Ix
3) E, = 3370 dx
4) E, =~ 3470 dx

Yemy paBHA IUKIXYECKAT YACTOTA V MAJBIX KOJIEOAHUNE MATEMATHIECKOTO
MasATHHUEKA AauHOM [ = 25 M?

1) v=0,08 T'g
2) v=0,10I1g
3) v~0,12Tn
4) v=0,11 T

T'opusonTanbubIil quck pagumycoMm R = 0,5 M Bpamiaerca BOKPYT CBOeH ocH
¢ yrioBoi ckopoctsio @ =4 pan/c. Ha kpaio mucka mesxur rpysuk. Uemy

paBeH K03QpHUIHEHT TPEeHWs TPy3UKa O JUCK, €CIH BO BpeMs BpalleHus
TPY3UK HE CMEeIaeTcs OTHOCUTENIBHO JUCKA?

1) me menee 0,5
2) ue menee 0,6
3) me menee 0,7

4) ue menee 0,8

CKOIBbKO MTpPHMEPHO MOJEKyJl Haxogured B 1 omd BO3JyXa IIpH
y Y

HOPMAJIbHBIX YCIOBUAX?
1) ~2,7-10° 2 26,0-10° 3)x2,7-102% 4 ~6,0-10%

JlapneHne OTHOATOMHOTO WIEANLHOTO Ta3a, HAXOAAIIETOCA B COCye
obbeMom V =2 -1072 M3, paBHO p = 10° Ia. Yemy paBHa BHYTpPEHHAA

sueprus U sroro rasa?
D u=5-10° Ix
3 Uu=3-10° Ix

2) U=4-10° Ix
4 U=2-10° Ix
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T'as B mexoTopom mporecce coBepmua pabory AA =250k u organ

All

Al12

Al13

rommyectBo TemnoThl  AQ =-350 Ix. Ha xaxymwo
HN3MEHUJIacCh IIPpHU 3TOM €ro BHYTPEHHAA BHeDI‘I/IH?

1) AU =-500 T
2) AU = —600 Il
3) AU =+600 Ix
4) AU =+500 JIx

Benuuuny AU

TennmoBasi mamwuna, paborarmoinas no nukiay Kapno, 3a ogus paGoumit
IMKI TOIy4aeT OT HarpesaTels KommdecTBo Temaorsl O = 500 [k u
npousBoxutr padory A4 =200 [ x. KakoBo mpu stom ornomenue T; /15
TEMIIEPaTyp HArPeBaTeNd U XOJIOTUILHUKA V 3TOH MAIIUHBI?

1 ﬁ = i ~ 1,33
T, 3
D4 _T 533
. 3
3) ﬁ = 2 ~ 1,67
, 3
DL _5_,5
T, 2
O,I[HOMy MOJIO HIeaJIbHOTO OJHOATOMHOIO Tras3a, HaXogAIlerocai B

IIOCTOSTHHOM 00beMe, OBII0 Co0BIIEeH0 KoaudecTBO TeraoTsl AQ = 374 JIxk.
Ha raxyio Bennunny AT mpu 5TOM IOBBICHIACH TEMIIEpATypa rasa?

) AT~ 12K 2) AT~ 16K 3) AT~ 18K 4) AT~30K

I Ba pasHOMMEHHBIX TOUEYHBIX 3aPaaa BEIHUYHHOHN g = 1074 Kn Haxo#ATcd

Ha paccrosaun R =10wM apyr or apyra. Kakosa nampsixeHHocTs £
SJIEKTPHUYECKOI'O II0Jd B TOYKeE, HaXOHHIHEﬁCH ImocepeanHe Mexay HAMEA?

1) |E| =~ 72 xB/™, BekTop E HAIpPaBIeH OT IIOMOKHTEILHOTO 3apAaa K
OTPHUIATENEHOMY

2) |E| ~ 36 kB/M, Bektop E HAIpaBleH OT IIOIOKHTEIHLHOTO 3apaga K
OTPHULIATEIEHOMY

3) |E| =~ 24 xB/m, BexTOop E HAmIpaBiIeH OT MOJOKHTEIHHOIO 3apaaa K
OTPHUIATETLHOMY

4) |E| ~ 12 xB/Mm, BexTOop E HAmpaBilIeH OT MOJOKHTEIHHOIO 3apHaaa K
OTPHUIIATETBHOMY

© MHOO, 2009 r.
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K wucrounury mocrosaaoro toka ¢ IC E = 12 B u BHyTpenHuMm

Al5

Al6

Al7

Al8

conpoTtuBiaeHreM » =2 OM MOJKIIOYEHBI MApaJIEIbHO # = 5 JIAMIIOYEK C
comporuBienueM R = 2 Om raxpas. KakoBa cuina Toka, mporexarouiero
gepes KaKAYI0 JTaMIIOYKY?

1) 05A 2) 1,0A 3) 1,5A 4) 20A

Kragparnas Meramandeckas paMKa Maccoi m = 1 KT co cTOpOHOH a = 1 M

[IAPHUPHO 3aKpeILIeHa 33 OJHY M3 CTOPOH TaK, YTO OHA MOKET CBOOOKHO
BpAIATHCA BOKPYT FTOPU3OHTAIBHON OCH, IIPOXOASAIIEH Yepes 3Ty CTOPOHY
(cm. pucymok). Pamka HaxomuTci B OJZHOPOZHOM BEPTUKAIHLHOM

MarHUTHOM ToJie ¢ uHAyknued B = 1 Tn. Ha kakoit yron o ot BepTUKamn
OTKJIOHUTCS B COCTOSHUY PABHOBECHSA ILUIOCKOCTH PAMKH, €CJIN IIyCTUTH 110
Hel TOK [ = 5 A?

4) 90°

2) 60°

1) 30° 3) 45°

KonebarenpHbIll KOHTYp paguOIpPHEMHHKA COCTOUT W3 KOHAEHCATOpA

eMmiocThio C = 5 HO u KaTymku uHayKTHBHOCTHIO L = 10 MxI'H. Ha rakyro
IUTUHY BOJIHBI A HACTPOEH IIPUEMHUK?
1) ~400 m 2) ~420 m

3) =440 m 4) ~460 m

YenoBek, HAYIIUHE HOYLIO CO CKOPOCThIO V' = 1 M/c, mpomien moz doHapeM,
BUCAIIMM Ha BbICOTe H = 6 M OT 3eMJIH, ¥ 3aMETHUJI, YTO CKOPOCTH TEHU €T0
roJI0BBI Ha 3eMire cocrasiser u = 1,5 m/c. Kakos pocrt /4 genosexa?

1) 1,6 ™ 2) 18m 3) 20m 4) 2,1m

IIygyox cBera c¢ pmyuuoi BoaHbl A =500 HM HOpManbHO Iazaer Ha
IUPPAKIHOHHYIO PEIIETKY C IEePHUOIOM d = 2 - 1073 mm. Iox xaxmm yIJIOM
¢ K majamileMy OydKy Habmaogaercs IUQPAKIHOHHBIM MAaKCHMYyM
BTOPOTO mopsanka (m = 2)?
D10° 2) 20°

3) 30° 4) 40°

© MHOO, 2009 r.
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MpuMO HeHmOABHKHOTO HabmofaTeNs IIpojeTaeT 3apaKeHHAs YaCTHIA.
Kakwe Buzgpl moneii oH 3aduKCHpPyeT B MOMEHT MaKCHMAaJIbHOTO
CONMMKEHUA C YACTHUIICH?

1) ToaBKO BIEKTpHYECKOe
2) TOJIBKO MAarHUTHOE
3) sIeKTpuYecKoe U MATHHUTHOE

4) HUKaKUe

YeMmy paBeH MMILYJILC p OOHOTO (pOTOHA M3 IIyYKA CBETA C AJIMHOM BOJIHBI A
= 660 am?

D p= 1072° xrm/c
2) p= 10727 xr-m/c
3) p= 1028 krm/e
4) p= 1072° kr-m/e

Pentrenosckoe HU3JIY4Y€eHHe MOKEeT BOSHUKATh

1) IIPU TOPMOKECHHNHU 6I:ICTpI)IX 3apaHKEeHHbIX YaCTUIl B MeTaJIJIMYEeCKUX
MUIIIEHAX

2) mpu mepexomax JIEKTPOHOB C BHEIIHHUX 3JIEKTPOHHBIX 000JIOUEK
aTOMOB Ha BHYTPEHHHE I0C/Ie UX HOHUBAI[UH

3) IIPU ABUKECHHU PEIATHBHUCTCKUX 3apPAKEHHBIX YaCTUIl B CHUJIBHBIX
MAarHmMTHBIX IT0JIAX

4) BO BCEX 9THIX CIIydasx

MaccoBBIM YHCIOM aTOMHOTO A1pa Ha3bIBaeTCs
1) oOIee YKMCIIO HEUTPOHOB B ALPE

2) o0Imee YUCIO MPOTOHOB, HEUTPOHOB M 3JIEKTPOHOB B aTOMe
3) ob1ree YKrCIo MPOTOHOB U HEUTPOHOB B AApe

4) ob11ee YUCI0 IPOTOHOB B AIpe

KaxoBa sueprua doroHa ¢ anuHOH BOTHBL A = 589 HM? OTBeT BBIPasuTh B
5B ¥ OKPYIINTH 10 eCATHIX.

1) 20 2) 2,1 3) 2,2 4) 2,3

© MHOO, 2009 r.
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Teno GpoIeHo ¢ HeGOIBIIOH CKOPOCTBHIO IO YIJIOM K TOpH30HTY. Kakue
U3 HIDKe IepedrCIeHHbIX (DAKTOPOB OKA3BIBAIOT HAMGOIbIIee BAMAHLE HA
OTKJIOHEHHEe TPAeKTOPHH ero ABIKEHHI 0T IapaboImdeckoi?

1) comporusieHue BO3myXa
2) u3MeHeHHe yCKOPEHUs CBOOOIHOTO MAJIeHus C BBICOTOM
3) Bpamienue 3emian

4) Bce 5TH (PAKTOPHI B PABHOM CTEIIEHH

Manbyuk mycTHII COTHEYHBIN «3aHYUK» OT IIPAMOYTOJIBHOTO 3ePKaIblla Ha
CTeHy JloMa, KoTopad HaXOAUTCA B HECKOJBKHUX JIeCATKax METPOB OT Hero.
®dopMma 1 pasMepsl «3aHINKa» HA CTEHE OIPENeNsIioTCda B IIEPBYIO OYepehb

1) nudpaximeir ceera
2) uurepdepenruei ceera
3) yrioBbIMH pasMepaMH COTHEUHOTO JUCKA

4) dopmoii sepranbiia

Yacts 2

Omeemom K kKaxcdomy u3 3adanuii Bl - B2 6ydem mnexomopas
nocaedoeamenvnocmsv yugp. 9Omy nocaedoeamesbHOCMb  HaAdO
3anucamv 6 6Oaank omeemose Ne 1 cnpasa om  Homepa
coomeemcmeyouezo 3a0aHus 6e3 npoode.s1oé U KAKUX-1UOO CUMB0.108,
HauwuHas ¢ nepeolt kKaiemouxu. Kasrcdyro yugpy nuwmwume e omoertbHot
K/1emo4Ke 8 COOmeemcmeuu ¢ npuéedeHHvimu 6 6.1ankKe oo6pasyamu.

Marepuanbuan Touka Havana aBm:KeHne BH0Jb ocu OX u3 Touku x =0 ¢
HAYaJIbHOM CKopocTblo V=10M/CH ¢ IIOCTOSHHBIM YCKOpPEHHEM

a=-1wm/c?. Kax OyIyT MEHATbCA C TEeYeHHEM BpEMeHHU IIOociie Hadaaa
IBUGKEHUS (DPU3UUYECKHe BeIMYUHbI, [IePEYHCIeHHbIe B IIePBOM CTOJI6Ie?
PUSNIYECKHUE NX UISMEHEHUE
BEJINYHNHDBI
A) mepewmerenne TOYKH 1) Bce Bpemsa yBeIHIHUBAETCS
B) myTs, NpoiieHHbINH  2) cHAYa/la YBEIWIHUBAETCSI, & II0TOM

TOYKOM VMEHBIIIaeTCsI

B) mopyns crkopoctr Touku — 3) cHadaja yMEHBIIAETCSI, a [IOTOM
YBEIUIUBAETCS

A b B

OTtser: |

© MHOO, 2009 r.
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ToyeuHBIM HCTOUYHWE CBeTa HaxomuTcad Ha paccrosumu d =0,5 M or

JIUH3BI ¢ POKYCHBIM paccTosiuueM [ =25 CM U OTCTOUT HA a = 2 CM OT ee

onruyeckoir ocu. Kak Oyoyr MeHATbCA (pHU3WYECKHE BeIWYMHBIL,
IIepeYnC/I€eHHbIe B IIEPBOM CTOJI6]_Ie, €C/Ii Ha4YaThb InepeMelnaTrb UCTOYHUK
OIMsKe K IMH3e U K ee OCH, B HAaIIpaBJIeHUH ee IepenHero gokyca?

A) paccrosume f or nMH3BI 10 H300pakenma 1) yMeHbIIaeTcs
HCTOYHUKA 2) yBenuuuBaercs

B) pacCrosaHue b oT onTHYecKol OCH JTHH3bI a0 3) He U3MeHdIeTcd
HM300pakeHnsI HCTOYHUKA

B) nuneiinoe yBenuduenne munsst b / a

A b B

OTtser: |

Omeemom k kascdomy u3 3adanuit B3 - B5 6ydem nexomopoe uucno.
Imo wucro Hado 3anucams 6 6.1aHK omeemoa N> 1 cnpasa om Homepa
coomeemcemayouiezo 3a0anus, HA4YUHas ¢ nepeott kaemourku. Kasrcdviii
cumeon (yugpy, 3anamyro, 3HAK MUHYC) nuwume 6 O0mMOeAbHOIU
K/lemo4Ke @ coOOmeéemcmeuu ¢ npueedeHHblMuU 6 O01aHKe oOpa3yamu.
Edunuywvt pusuueckux eeauiun nucamsv He HYIHCHO.

Ha ropusonTanabHOM MIOCKOCTH CTOUT KJINH Maccod M = 3 KT ¢ yIiioM Ipu
ocHoBaHMK o = 45°. CBepxXy B HAKIOHHYIO IIOCKOCTh KJIMHA yIIHPAeTCa

BEPTUKAILHBIN CTEPIKEHb MAacCOM m = 1 KT' , KOTOPBIH MOXKET OILyCKAThCS

B BEPTUKAIBHOM HAIpaBlIeHHWW Olarofapsa [BYM  HEIOABHIKHO
3aKpeIyIeHHbIM BTYJKaM, dYepe3 KOTOpble OH mpomymieH. Tpexue

orcyrcrByer. Haiitu momynb yckopenus a knuHa. OTBET BBIPA3UTh B
2
M / C“H OKPYTIIUTD A0 AECATHIX.

OTtBeT:

© MHOO, 2009 r.
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Ha rpadwuke wusobpaszen mnpomecc, B T, K

pesyiabTare KOTOPOTO HEKOTopoe 9
KOJIMYEeCTBO HIealbHOTO omHoaTomHoro 600
rasa TEPeXOMUT W3 COCTOAHMA 1 C
IaBileHueM p, = 1latM B cocrogHHe 2.
Uemy paBHa BHYTPEHHSA DHEPrUui rasa B 300
cocrogHEUA 27 1
0 1 2 3 Vn
OTser: |

Barapess konmencaropoB obineir emrocreio C =5 Mr® 3zapsikeHa mo

Hanpsxenus U =80 xB. DBarapeio paspagunu duepes pesucrop,

HaXOAAIIMUCA B cocyde C KumkuMm requeM. CKOJIBKO JMTPOB IKHUIKOTO
rejua mpu 9ToM BbIKumeno? CyuraTh, YTO BCI 3amaceHHAs SHEPTUs
BBIZlENIAeTC B pesucTope. Termiora wucmapeHus KUIKOTO TelWs paBHA

r=~20,6 JLbxr, a ero mmorHocTh p ~ 114 r/mutp OTBEeT OKpyramTe [0
IeCATHIX.

Ortser: |

© MHOO, 2009 r.
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Yactes 3

3adanua C1 - C6 npedcmaseasawm co60oii 3ada4du, noHOEe peuleHue
KOmopvlx Heob0xo0umo 3anucamb 6 0OaaHKe omeemose No 2,
Perxomendyemcs npoeecmu npedsapumenbHoe peuteHue Ha 4YepHOoGUKe.
IIpu od¢opmaenuu pewenus 6 6Gaanke omeemoé Ne 2 zanuwume
cHawaia Homep 3adanusn (C1 u m.d.), a 3amem peuweHue
coomeemcmayruieii 3a0aiu.

Hy‘IOK JJIEKTPOHOB OABHKETCA BIOJb

TOPHU30HTAILHOM OCH 3JIEKTPOHHO-Iy4YeBOR
TPYOKH M CO3JaeT B IIEHTPEe ee KpPYIJIOro
SKpaHa SfpKoe NATHO (HA PHCYHKE IIyYOK
IBWKETCA «HA Hac»). K Tpy6ke cmesa SL—I—IN
MeIJIEHHO IOTHOCST II0JIOCOBOM IIOCTOSHHBIHN
MAarHuT, CeBEepHBIH IIOJIIOC KOTOPOTO
HaIpaBJIeH B CTOPOHY TPyOKU
MEePIEeHIUKYJIIPHO ee OCH. 3areM, He youpas
Mar"uTa, K TpyOKe CHU3y MEIJIEHHO IIOAHOCAT
KOHEIl CTEeKJISHHOM IAJIOYKH, HATepPTOH
menakom. Omwuinure, Kak Oymer BecTu cebs
IIATHO HA SKpaHe B TeUYeHHe BCero Iporecca,
M TOSICHHUTE CBOM OTBET, COCIABIIMCH Ha
Heo0xoauMble (pr3HuYecKre 3aK0HbI.

© MHOO, 2009 r.
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Ha ropusoHTaIbHOM IOy CTOUT BEPTHKAIBHAA MPAMOYTOJIbHAA IIJIOCKAT
CTeHKa, BEpPXHMH Kpad KOTOpo¥W ropusoHTanmeH. Ha Herkoropom
pacCcTOSHUU OT CTEHKW HA IOy YCTAHOBJIEHA MajeHbKag WUIpyIledHas
IyIIKa, KoTopad crpenderT mapuxamu. lIkospHUK HampaBiseT CTBOJ
MYIIKW [PAMO HA BEPXHUH Kpal CTEHKH (BIOJb IyHKTUPHOH JWHUHU) U
Ipou3BOAUT BhICTpen. IIpm sTOM HIApHMEK JETUT TaK, YTO ILIOCKOCTH €0
TPaeKTOPHH NEPIIeHIUKYIIPHA CTeHKe, U II0afaeT B CTEHKY B TOUKe A,
KOTOpas HaxXOAWTCA HA PACCTOAHUHU h = 5 cM OT ee BepxHero Kpad. Yemy
paBHa HadyalbHasd CKOPOCTh V() IAPUKA, €CIH CTBOJI IIyNIKK HAXOAUTCA Ha

paccrosaun R = 70 cm ot BepxHero Kpasa creHku? CumTarh, 94TO IyIIKA
MaJIeHbKas 110 CPABHEHMIO C BBICOTOM CTEHKHM, 4 BIUAHHEM BO3IyXa Ha
IBU:KEHIE IIaPUKA MOMKHO IIPeHebpedb.
4
s Ih
/

BeprukanbHblil MUIUHAPHIECKUI COCY C TEILIOMPOBOIIIINMU CTEHKAMU
3aKPBIT TOHKUM TSKEJbIM TOPH30HTAIBHBIM IOPIIHEM MAacCoi m = 5 Kr,
KOTOPBIA MOMKET [OBHUTAThCA 6e3 TpeHuda. B cocyme mox mopurHeM
HaXOAUTCA OSHOATOMHBIM wumeanbHblii ra3. CHavama B  cocyn,
MOJIEPIKUBAA TEMIIEPATypPy €ro COAEPKUMOTO IIOCTOSHHOHM, 00aBHIN
HEKOTOpoe KOJIWYeCTBO TaKOTO ke rasa, BCJIEeJCTBHe 4Yero IOpIIeHb
nogHsyica Ha Bbicory H = 20 cM. 3aTreM coCyn W €ro COIEp:KUMOe
MeIJIEHHO OXJaJWui{ TaK, YTO IIOpILIeHb BEpHYyJCA Ha IIpelKHee MecTo.
Hatitu Mopysnp KoamdecTBa TeIiOTHI ||, OTBemeHHOM OT rasa IIpH

OXJIAKOCHHUH COoCcyaa.

© MHOO, 2009 r.
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Ha ropusonTanpHBIX HapalielbHBIX METANIHYECKUX PeNbcax, KOHIIBI
KOTOPBIX COEMHEHbI 3aKPeIIeHHON IPOBOAIel nepeMbrakoii 11, nexur
MeTaJTHIecKuil crepskeHb mMaccod m = 100 r. Ilepembryka u crep:keHb
IIepIeHIUKYIAPHBI peiibcaM. PaccTogHme OT IEepeMBIYKN [0 CTEpsKHS
a = 1 M, paccrosuue Mexny penbcamu L = 1M, kK03QPUIMEHT TPEeHUs
Me:Rny penabcamMu u crepskHemM i = 0,4. Bea cmcrema momeriieHa B
OIHOPOHOE BEPTUKAIHLHOE MATHUTHOE II0JIe, MHAYKITUA KOTOPOTO paBHA
By=0,2Ta. Moxyns WHAIYKIIMM MarHUTHOTO IIONIA PAaBHOMEPHO

YMEHBIIAIOT A0 HYJEBOTO 3HAUYEeHUd 3a HEKoTopoe BpeMs 7. Ilpu karom
MAaKCHMAaJIbHOM 3HAYEeHUHM 7 CTep:KeHb IIPU BBIKIIOUYEHUW MAarHUTHOTO
MoJIi COBUHETCS € Mecra? OJEeKTPUYeCKOe COIPOTHBIIEHHE PeJlbC,
MepEeMbIYKM M CTEpP:KHA IpHU IpoTekaHwu Toka R = 1 Om. Biausuuem
BO3/IyXa U MHAYKTUBHOCTBIO IIeIIH IPeHeOpeyb.

< .
a
II O):) L
m
y
W

Ha onTtmueckoil crkaMbe ycTaHOBJIEHBI IBe TOHKHE JHH3BL IIepBad — C
onTmdecko cunoi Dy > 0, u BTOpas — ¢ ONTHYECKON cuiIoi Dy = +2a0Tp.

I'maBuble onTHUyecKkre ocu JIMH3 COBIIAAAIOT. M3BECTHO, YTO y3KHH IIyYOK
CBETA, PACHPOCTPAHAIONIMHUCA BAOJIb TJIABHOM ONTHUYECKOHM OCH JIMH3,
1ocJie HaJeHus Ha MEePBYIO0 JIMH3Y BBIXOAUT W3 BTOPOM JHWH3BI, OCTABAICH
napa/ureabHbiM. Pacerosinue Mexay nuusavMu yBenwumiu Ha AL = 10 cm.
Ha xakom paccTosiHuu OT BTOPOH JHUH3BI CHOKYCUPYETCS IIYyIOK?

KocMmuueckuii 30Hm c ILIOIMIAAbi0 IomepedHoro cedenus S = 0,66 M2

CBOOOMHO IBUIKETCA B IIPOCTOPAX KOCMOCA BIAIH OT HEOECHBIX Tel C
nocTogsHHoM cropoctbio V = 100 rm/c. Heoxumanuo 30Hpm momamaer B
HEIOABMIKHOE IhLIEBOE O0JAKO, COCTOsINee W3 OAWHAKOBBIX IIBLIMHOK
Maccoii mgy = 1wmr. IIpiuHKE paBHOMEPHO pacIpeleNeHbl 0 00BeMy

obnaka, ©X KOHIIEHTpalusa cocraBiager n =1 oM. IIbinunka,
YAApPUBIINCH O 30H], OPWIHNAeT K HeMmy. s TOro 4ToObI COXPaHUTH
HAYaIBHYI0 IIOCTOSHHYIO CKOPOCTH ABHIKEHUA 30HIA, YIPABIAOMIUN UM
orepaTop BKJIIOYAET (POTOHHBIN ABHUTATENb, KOTOPBIH UCILyCKAaeT (DOTOHBIL,
umemwIue AauHy BoJAHBI A = 1 MEM. CKOIBKO (POTOHORB 3a OfHY CEKYHIY
HCIYyCKAeT [JBUTATelb, €CAM OHH BBUIETAIOT B  HANPaBJICHUH,
IIPOTHBOIOJIOKHOM HAIIPABIEHUIO ABMIKEHUA 30HAA?

© MHOO, 2009 r.
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mo PUSUKE
Hoa6ps, 2009

HHaCcTpyRIINA

151 BBITTOJIHEHMST 9K3aMEeHAITMOHHON paboThl mo (u3uKe oTBOgWTCI 3,5 daca
(210 munuyT). Pabora cocrout us 3 uacreil, BRiroganomux 36 3aganuii.

Yacre 1 comepsur 25 samammii (A1-A25). K rammgomy samanuio maercs 4
BapHAHTA OTBETA, U3 KOTOPBIX IMPABUIBHBIN TOIBKO OIHH.

Yacte 2 comep:xutr 5 samaunii (B1-B5), Ha kKoTOpble ciemyer AaTh KpaTKHIH
oreer. g sagaunit Bl u B2 orser Heobxogumo 3amucarh B Buae Habopa 1mudp, a
nud saganuii B3—-B5 B Bune uuncia.

Yacte 3 cocrour u3 6 3samammit (C1-C6), Ha =KOTOpBIE Tpebyercd aaTh
pa3BepHYTHINA OTBET.

Ilpu BbmosmHenun samaHwii B3-B5 wactu 2 3HaueHWe HCKOMOM BETHYHUHBI
cliefyer BBHIPA3UTh B TeX EIUHUIAX (PUSWIECKUX BEJIUINH, KOTOPhble yKa3aHbI B
ycnoBuu 3amanus. Eciau Takoro ykasaHus HeET, TO 3HAYEHHWE BEJIUYHUHBI CIIELyeT
sanucath B MemxayHapoguon cucreme emuHun (CH). Ilpm BbramHcienuun
paspelaercs UCI0JIb30BaTh HEIIPOTPAMMUPYEMBIN KAJIbKYJIATOP.

BuumarenbHO mnpounTaiiTe KajKqoe 3alaHWe U IpejjiaraeMble  BapUAHTHI
orBeTa, eciu oHU nMerTca. OTBedaiiTe TOIBKO MOCIE TOTO, KAK BbI IIOHATIN BOIIPOC
¥ IPOaHATHU3UPOBATH BCe BAPUAHTHI OTBeTa. BhINONHANTE 3a1aHUA B TOM IOPAIKE,
B KOTOPOM OHH JaHbl. KCiM KaKoe-TO 3afaHWe BHI3BIBAET y Bac 3aTpyAHEHUE,
npormycrure ero. K mpomymeHHbIM 3a1aHUAM MOMKHO Oy/eT BEPHYTHCS, €C/IN Y Bac
ocTaHeTCs BpeMs. 3a BBINOJIHEHNE Pa3INIHbBIX 10 CAOKHOCTH 3a[aHUN JaeTCs OIUH
i Oonee OawioB. Bamipl, IONydeHHBIE BaMHM 34 BBINOJIHEHHBIE 3aMaHUM,
cymmupyioresa. Ilocrapafitech BBIIOAHUTL KaK MOKHO OOJNbIlE 3aJaHUil W HAOpaTh
HaunboJbIllee KOIUIECTBO OAJIIOB.

Bapuanut Ne2

Paiton

N sKenaem yenexa!
Topon (HacemeHHBIH MyHKT)

Hwxe mpuBeneHbI CHpaBoYHBIE TaHHBIE, KOTOPHIE MOTYT IOHAJO0UTHCSI BaM
[IPH BBINOJHEHUHU PAOOTHL.
Knacc JecATHaHbIE IPUCTABKH

IITxona

Damvunua
Nmsa

OTtuecTBO

© MHO0O0, 2009 r.
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KoHucraHnThI

YHCJIO T

= 3,14

yCKOpeHHe CBOOOHOTO MaIeHuA Ha 3eMiie

g =10 M/c?

TpaBUTAIlTMOHHAA ITIOCTOTHHAA

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

YHHBeEpPCa/IbHad radoBasd IIOCTOAHHAA

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

nocroaHHaA BoiabiMmana

k =1,3810"23 /K

IIOCTOAHHAA ABoranpo

NA = 61023 momp !

CKOPOCTB CBETa B BaKyyMe c=3108 M/c
K03((pUIMEHT IPOIOPIIUOHATBHOCTH b= 1 _ 9-10° H-mZ/Kn
B 3akone Kyimona deg

MOJYJIb 3apsaa SIeKTPOHA (3JIeMeHTaPHBIH
SJIEKTPUIECKUI 3apsa)

e=1,610" Kn

nocrosgHHaa Ilmanka

h =6,610* Tmc

CooTHollIeHHE MEKIY PA3IHIHBIMUA € THHAIIAMI

TeMIlepaTypa

0K =-273°C

aTOMHasd eJnHHIla MacCChbI

laewm = 1,66:1027 &r

1 aromHaa €IUHHUIIa MACChl OKBUBaJICHTHA

931,5 MaB

1 5/IEKTPOHBOJILT

15B = 1,610 I

Macca gacTuir

®dusuka. Bapuant No 2

BIEKTPoHA |9 1.107! kr =~ 5.5-

1041 a.e.M.

IIPOTOHA

1,673-1027 kr ~ 1,007 a.e.m.

HeUTpoHAa

1.675:1027 kr =~ 1,008 a.e.m.

© MHOO, 2009 r.

ILnoTHOCTH IIOZICOJIHEYHOr'0 Macaa 900 I{I‘/MS
BOZ[BI 1000 xr/u° |amoMuHms 2700 kr/v’
IpeBecuHEI (COCHA) [400 kr/M°  |emesa 7800 ®r/m°
KepocuHa 800 xr/m®  |pTyTH 13600 xr/m°
Y aeanrHaA TEILIOEMKOCTD
BOZBI 4,210 3 Ix/(xr-K) amomuana 900 JIsx/(xr-K)
IBJa 2.1-10 3 Ioxe/(xrK) MeJH 380 JIx/(xr-K)
semesa (640 Ix/(kr-K) qyryHa 500 :x/(xr-K)
ceurana (130 I:x/(xr-K)
YaeasHad TEIoTa
napoo6pasoBaHuA BOALI|2 3-10 6 JIE 5
IJIaBJI€HUA CBUHIIA 2,5-10 4 JTlax/xr
IJIABJIEHUS JIbA 3,310 5 Jlsk/Br
HopmasbHBIE YCIOBHA JaBIEHHE 10° IIa, Temmeparypa 0°C
Moaspuasa macca
asora 28-1073 xr/mos KHCIOpoja 32:102 kr/momn
aproHa 40-1073 KI/MOJIb JIUTHA 61073 KI/MOJIb
Bozopozia  [2-107° kr/momb MonubaeHa 961073 kr/Momnb
BO31yXa 29-1072 KI/MOJIb HeoHa 20-1073 KI/MOJIb
renus 41072 kr/moms YTJIEKHCJIOTO rasa 44-1073 ®r/mous

© MHOO, 2009 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemoe No 1 nod
HOMepoMm 6blnoanaemozo eamu 3adanus (Al - A25) nocmaebme 3HAK
«X» 6 Kkaemouke, HOMEP KOMOPOIL coomeemcmeayem Homepy 6blIOPAHHOZO
eamu omeema.

MarepuanbHas ToYKa [ABHKETCA II0 OKPYKHOCTH pamgumycoM R=2M c

IOCTOSTHHOM TI0 MOAYJIO CKopocThbio. KakoBa CKOpPOCTH TOUYKH, €Clik ee
YCKOpeHue paBHO a = 2 M/c“?

1) 1wm/c 2) 2wm/c 3) 3wm/c 4) 4 m/c
Teno 6pomerno mog yraom a = 30° K TOPH30HTY C HAYAILHON CKOPOCTBIO
Vo = 20 M/c. Uemy GyzmeT paBeH MOIyNIb €T0 CKOPOCTH depes ¢ = 1,5 ¢ mocie
opocka? Biuauuem Bosayxa npenedpedb. OTBET OKPYIIUTD [0 IEJbIX.

1) 20 m/c 2) 16 m/c 3) 14 m/c 4) 18 m/c
Teno wmaccoii m = 1Kr, CKOJb3WBIIEe IO TJAAKOH TOPU3OHTAIBLHOH
IIJIOCKOCTH CO CKOpOCThI0 V= 10 M/c, momano Ha mepoxXOoBATHIA yYACTOK

ILUTOCKOCTH ¥ OCTAHOBHJIOCH depe3 ¢ =2c¢. Uemy ObLI IpM 3TOM pPaBeH
K02 dULIUEeHT TPEeHU Tela O IIIIOCKOCTh?

1) 0,4 2) 0,5 3) 0,6 4) 0,2
Baror maccoit m = 25 T KaTuiIca 10 TOPU30HTAIBHBIM JKeJIe3HOLOPOKHBIM
IOyTAM CO CKOPOCTBIO J = 6M/Cc, a 3aTeM CTONKHyJICA C HEIOABIKHO

CTOAIIEH YacThIo cocTaBa, nMmelomei maccy M = 100 T, u cuenuica ¢ Hel.
C KaKoi CKOPOCTEIO OYAYT ABUTAThCA BATOHBI IOCIE CIIEITKH?

1) 1,4 wm/c 2) 1,3 m/c 3) 1,2 m/c 4) 1,1 m/c

Amur maccoit M = 100 KI' COCKONMB3HYJ ¢ HAKIOHHOHN ITOCKOCTH IIWHOHN

[=10™m, makmomemmou mon yriaom o = 30°k ropmsonry. Hauanpmas
CKOPOCTb AIIMKA PABHAJIACh HYy/JII0, a4 B KOHIIE ILIOCKOCTH €r0
KMHeTHYeckad sHeprud Oblta paBHa E, = 3000 [x. KakoB koaddunuent
TPEHUsA AMMKA O IIOCKOCTh? OTBET OKPYIMIUTE [0 COTHIX.

1) 0,20 2) 0,25 3) 0,27 4) 0,23

Uemy paBeH IepWoji MaybIX KojiebaHuii rpysa maccoir m = 1 Kr Ha
mpy:uHe KecTKoCcTho Kk = 36 H/M? OTBeT OKpYTIUTh 10 COTHIX.

1) 1,00 ¢ 2) 1,05¢ 3) 1,10¢ 4) 1,15¢

© MHOO, 2009 r.
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Ha xparmo ropumsonramsHOro mucka paguycoM R =0,3 M JI€EKHT TDY3HK.

Al10

All

Al12

Kosdpdummenr tpenus rpysura o guck paseH u=0,75. C xkaxoi

MaKCUMaJIbHOU yI‘J’IOBOfI CKOPOCTBIO (U MOKET BpallaTbCAd BOKPYT cBOen
OCH JHCK, YTOOBI TPY3HK C HEro He CBAJIUICA?

1) 3 pan/c 2) 4 pag/c 3) 5 pan/c 4) 6 pag/c

KakoBo gaBnenwe rasa, eciaud KOHIEHTpAIUA €r0 MOJEKyJI paBHA
n=2,7- 10" CM'3, a temmneparypa T = 0°C?

1) 10°Ia 2) 10°11a 3) 10%11a 4) 103 a

UeMy paBHA BHYTPEHHAA SHEPTUsI 2 MOJEH HIeaTbHOTO OJHOATOMHOTO
rasa npu remaeparype 200 K? Orser okpyriauts no corer J[x.

1) 2000 2) 3000 3) 4000 4) 5000

T'asz B HEKOTOpPOM mporiecce mOLydnsa KormdecTBO TemaoTsl AQ = 1000 JIx,

a ero BHyTpeHH:AA sHeprus uaMmenmaack Ha AU = 250 JIx. Kakyo pabory
OH COBEPIIUI?

1) 1000 Ix 2) 1250 I:x 3) 1500 I:x 4) 1750 IO:x

XonogunpHas MamuHa, padoramias 1no ukiry KapHo ¢ remnepaTtypamu
xomompuiabHuka U Harpesarens 250 K u 350 K cooreercTBeHHO, 3a 0quH
IUKI OTHHMAeT OT XOJOAWIbHHKA KOJIWYECTBO TEIUIOThI, pPaBHOE

O =250 Ox. Kakas mexaHudeckas MOIIHOCTH ITOJBOIUTCI K MAIIWHE,
€CJIH IJINTEeTbHOCTD [IUK/IA paBHa f = 1 ¢?

1) 100 Br 2) 150 Br 3) 200 Br 4) 350 Br

WNneanbHbli OgHOATOMHBIH Ta3 B KOJIHYECTBE 2 MOJIb B IIpoliecce,
IIPOBOIMBIIEMCH IIPH MOCTOSHHOM O0BeMe, OTHAT KOJMYECTBO TEILIOTHI,

paBuoe AQ =250 /Ix. Ha crkombko M3MeHWIACh TPH ITOM TeMIliepaTrypa

rasza? OTBeT OKPYIJIUTD [0 IIeJbIX.
1) + 15K 2) -15 K

3) -10K 4) +20K

© MHOO, 2009 r.
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[ Ba ogHOMMEHHBIX TOYEUYHBIX 3apAfa BEIHINHOU g = 10~* K1 maxogares

Ha paccrosauu R=5M gapyr or apyra. KakoBa HampskeHHOCTb £
3JIEKTPUYECKOTO IIOJI B TOYKe, HAXOZAIIedcd Ha PAaBHBIX PACCTOSHHUAX
R =5 M ot 06oux 3apsamos?

1) |[E|~ 72 xB/M, Bekrop E HampaBleH MepIEeHIUKYIAPHO JIHHWH,
COEeUHSIONIeH 3apsibl

2) |E| ~ 62 xB/M, BekTop E HAUpaBleH IepHeHIUKYIAPHO JIHHUH,
COEeUHSIONIeH 3apsibl

3) |[E|~62kB/M, Bexrop E HampaBieH HApalIeNbHO JIAHHH,
COEeUHSIONIEH 3apsibl

4) |[E|~72xB/M, Bekrop E HampaBieH HapalIeNbHO —JIAHHH,
COEAUMHSIONIEH 3apALbl

K wucrounury mnocrosamoro Ttoxka ¢ IJC E = 12 B u BHyTpenuum
comporuBienreM =2 OM TOZKIIOYEHBI IIOCTAEMOBATEIBHO 71 = 5
mamiouex ¢ comporuBiaenmemM R =2 Owm rawxmas. Kakad wmomiHocThb
BBIIEJIAETCH HA KAKIOH U3 JIaMITOYEK?

1) 1B 2) 1,5 Br 3) 2,5 Br 4) 2 Br

Menusiii crepsenb maccor m =0,1 kr u gmmmou [=0,1 M BucuUT B
TOPHU30HTAILHOM IIOJIOKEHHH B OJHOPOJHOM BEPTHKAIHLHOM MATHUTHOM
moie ¢ uaayknuei B = 1 Tn. Crep:xeHb MoABeIeH 3a KOHIIBI IIPU IIOMOIIH

ABYX JIETKUX MW JECTKHUX BEPTHHKAJIBbHBIX IIPOBOOHHUKOB, KOTOPbIE
HIAPHHUPHO 3aKpPEIIEHbl 3a BEPXHHE KOHIIbBI W 4Yepe3 KOTOphbIe K HEeMy
MOM¥HO IIOABOOUTH TOK. Ha xaxoii yroia OT BEPTHUEAJIH OTKJIOHATCA

TIPOBOTHUKH, €CIH IIYCTUTH O cTepskHI0 TOK / = 10 A u mo:kmaTbesa, Korma
CHCTEMA IIPUAET B COCTOSHNE PABHOBECU?

1) 30° 2) 45° 3) 60° 4) 90°

KomebaTeapHbIi KOHTYP pagHONpHEMHHMKA HACTPOEH HA AJIMHY BOJHBI
A=420m. Emrocts xompencatopa kouTypa paBHa C = 2,5 u®d. Kakosa

WHAYKTUBHOCTh [ Kartymiku koHTypa? OtTBer BhIpasutb B MEK['H u
OKPYIJIUTH IO €TUHUII.

1) 20 2) 15 3) 10 4) 5

Yenoeek umer co ckopoctbio V' = 1 mM/c. Bektop ero ckopocru cocrasiseT
yron « =30° ¢ MOBEpXHOCTBIO IIOCKOTO 3epkana. KakoBa CKOpOCTb
cOMMKeHN YeI0BeKa U ero OTPAKeHus B 3epraje?

1) 0,5 m/c 2) 1,0 m/c 3) 1,5m/c 4) 2.0 M/c

© MHOO, 2009 r.
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ITyqok cBeTa HOPMAILHO NafaeT Ha AUQPAKIHOHHYIO pEIIeTKy C
nepuomoMm d =1 - 1073 Mm. ITox yrmom ¢ =30° k magaioomeMy IIydKy

Habmogaercss MUPaAKIMOHHBIA MAKCHMyM IIEpPBOTO mopsamka (m = 1).
Yemy paBHA IJIMHA BOJHBI cBeTA?

1) 400 sm 2) 500 M 3) 600 M 4) 700 EM

Cumexrp wusnyuenms Conmrna, HAOIIOZAEMBIA C IIOBEPXHOCTH SEMIIH,
ABJISIETCS

1) nuHeNyaTHIM
2) momocaTbIM
3) HempepbIBHLIM

4) HempepBIBHBIM C TEMHBIMU JTUHUAMHA

Yemy pasua sHeprusa E gorona ¢ gmuuoi Boaub! A = 200 am?
D E~4-107" Ix
2) E~3-107" I
3) E~2-10"18 I
4) E~10"8 I

Y-M3JIydeHUE BOSHUKAET
1) mpwu AHepHBIX peaKIIHIX

2) mpu mepexoax JIEKTPOHOB € BHEIIHUX 3IEKTPOHHBIX O000I0YEK
aTOMOB Ha BHYTPEHHHUE II0CIe UX HOHU3AIUN

3) mpu TOpPMOMKEHUU GBICTPHIX 3aPAKEHHBIX YACTHUI[ B METALINIECKUX
MHUIIIEHAX

4) B MOIIHBIX YCKOPUTEIAX

Hyxnomamu HassIiBaroTca

1) mpoTOHBI, BXOAAIIME B COCTAB ATOMHBIX A/IeP

2) HeUTPOHBI, BXOAAIINE B COCTAB ATOMHBIX A/IeP

3) MPOTOHBI M HEUTPOHEI, BXOAIINE B COCTAB ATOMHBIX IIep
4) KBapKH, BXOASAIIKME B COCTAB ATOMHBIX SIep

Kakos ummynbe doTora ¢ aauHoM BoaHBI A = 550 mM? OTBer BHIpAsUTh B

enuHHUIAX 1 0_27 KI"'M/C ¥ OKPYIJIUTD J0 JECIThIX.

1) 1,0 2) 1,1 3) 1,2 4) 1,3
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Ilyna BhImymieHa BepPTHKAJIBHO BBEpPX M3 BUHTOBKH. Kakme u3 HumKe
[IEPEYNCIEHHBIX 3(p(EeKTOB OKA3BIBAIOT HAWMEHbIlee BIUAHHE HA ee

nBuxKenue?
1) manpuume COMPOTHBICHUS BO3yXa

2) Hanwywme BpaleHua SeMiIn
3) m3MeHeHUe yCKOPEHHS CBOOOSHOTO IaJEeHUs C BBICOTOM.

4) TepBBIH U BTOPOH 3(PEKTHI.

Pa6oyas II0OBEpXHOCTH KOMIIAKT-JVCKA IIPH €€ OCBEIeHHH COTHEYHBIM
CBETOM HepeﬂI/IBaeTCH BCEMH IIBEeTaMHu pal[yI‘I/I BTO ABJIEHHE CBA3aHO C
BJINSHHEM CIEAYIOMUX (haKTOPOB:

1) nudpaxriuu cBeta Ha 6IU3KO PACIONIOKEHHBIX JOPOKKAX AUCKA

2) uuTepdepeHIny CBeTa B TOHKOM 3alIUTHOM ILUIEHKE, ITOKPLIBAIOIIEH
IHUCK

3) CJIOKHOTO CIIEKTPA/JIbHOTO COCTaBa COTHEYHOIO CBEeTa

4) 1epBOro U TPETHEro (PaKTOPOB BMECTE

Yacts 2

Omeemom K kKaxcdomy u3 3adanuii Bl - B2 6ydem mnexomopas
nocaedoeamenvrHocmsd yugp. Imy nocaedoeamesbHOCMb  HAJO
3anucamv 6 Oaank omeemoe Ne 1 cnpasa om  Homepa
coomeemcmaeyruezo 3adanusi 6e3 npobe.o8 u KaAKux-iubo cumeo.nos,
HavuHas ¢ nepeoii kaemouku. Kasrcdyo yugpy nuwmume 6 omaoeroHotl
K/lemoyKe 6 coomeememeuu ¢ npuéedeHHbIMU 68 6.1aHKe obpasuamu.

ANBIUHHUCTHI ITOAHUMAIOTCS HA BBICOKYIO TOPY, Aejas IPHUBAJBI, BO BPpeMs
KOTOPBIX OHM TroToBAT muiny. Kax OyayT MeHSThCI II0 Mepe IIoabeMa
crenyoolnue (hU3MdecKre BeIMUNHDI, IIePEeUYnCIeHHbIe B IIePBOM CToa0me?

PUSNYECKHUE BEJINYNHBbI HWX USMEHEHWE

A) naBimenwue BO3myxa

1) yBenmuuBaercsa
B) rTemneparypa Kunenus BOIbI 2) ymensbiaercs

B) Bpems npuroroBieHusd mumu  3) He U3MEHIETCS

A B B
OTBeT:

© MHOO, 2009 r.
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ToueuHbIi HCTOYHHK CBETA HAXOAUTCA Ha paccrosHmu d= 1M or
cobuparomell JUH3bI C ONTHYECKOH CHiIo D =2 ANTp W OTCTOUT Ha

a=5cM or ee omrmueckoi ocu. Kax Oymayr MeHAThCI (pusHdYecKue

BEJIMYUHBI, IIEPEYMCIeHHbIE B IIEPBOM CTOJ0OIle, €clIH Ha4darb
IepeMeIarb UCTOYHUK HAbIIEe OT JIMH3bI MapajielbHO ee ONTHYECKOR
ocu?

A) paccrosgHue f OT JIHUH3BI A0 H300paKEHUT 1) ymenbmaercs
HCTOUYHUKA 2) yBennumBaeTcs

B) paccrosmue b or onTHueckoit ocy JTHHZBI 10 3) He uaMeHseTcH
M300pasKeHUI NCTOYHUKA

B) nuneiinoe ysenndenne muuss b / ¢

A b B

Orser: |

Omeemom K Kadcdomy u3 3adanuii B3 - B5 6ydem nexomopoe uucao.
Imo uucso Hado 3anucamsb 6 61aHK omeemoe Ne 1 cnpaea om Homepa
coomeemcmayruezo 3a0aHUs, HaA4YUuUHas ¢ nepeott kaemouku. Kaosrcdwvtii
cumeon (yugpy, 3anamyi, 3HAK MUHYC) nuwume 6 0maoienbHOU
K/lemo4Ke 8 cOOmeemcmeuu ¢ npueéedeHHbimu 6 O6.aaHKe odpa3yamu.
Edunuyvt husuueckux eeaudur nucamo He HyIICHO.

Ha ropusoHTaNbHON HJIOCKOCTH HAXOAUTCA MACCHBHBIM KJIHWH C YIJIOM
mpu ocHoBaHHH o = 45°. CBepXy B HAKJIOHHYI0 ILIOCKOCTh KIHHA

yOupaeTcad BEPTUKAILHBIA CTEPIKEHb MAaccod m = | KI, KOTOPBIA MOKET

OILyCKaTbCsl B BEPTUKAIHHOM HAIPABICHUU (JIaroapsa ABYyM HEIIOABHIKHO
3aKpelVIeHHbIM BTYJKaM, dYepe3 KOTOpble OH IpomyineH. Tpexwue

orcyrcrByer. CrepsxeHb OILyCKaeTCa C YCKOPEHHEeM a = 2 m/c?. Yemy
paBHa macca M xnuHa?

JIC
a

OTser: |

© MHOO, 2009 r.
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Ha p— T-nnarpamme uzobpaken P> arM.

mpomece, B  Pe3yJbTATe  KOTOPOIO 3 2

HEKOTOPOe  KOJIMYECTBO  HIEAIBbHOIO

OJHOATOMHOIO Tasa IIePEeXOJUT U3

cocrosHuss 1 ¢ obwemom Vj =11 B 2

cocrosune 2. UeMy paBHA BHYTPEHHSIA

SHEPIHsd ra3a B COCTOSIHUH 27 1

1
0 300 600 T,K
OrtBer: |

Barapes xommencaropos Obuta sapsukeHa m0 Hampsuxenus U = 50 kB.

Barapeio paspsaaunu depe3 pe3ucTOp, HAXONAITHUHCI B COCYHE C KUIKUM
rexueM. B pesynbrare Beikumneno V = 2,7 nutpa Kugkoro reaus. Temmora

uCHapeHus KuAKoro remus pasHa 7=~ 20,6 K/, a ero mwIOTHOCTH
p =~ 114 r/matp. Yemy paBHa cymmapHas emroctb C  GaTapen

KouzencaropoB? CuuraiiTe, YTO BCS 3aIlACEHHAS SHEPIHSA BBIIEIUIACH B
pesucrope. OtBeT BhIpasuTe B MED U OKpPYIIHTE /0 IIEJbIX.

Orser: |
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Yactes 3

3adanusa C1 - C6 npedcmaseasawm co60oii 3ada4u, noHOEe peuieHue
KOmopvlx HeobOxo0umo 3anucamb 6 0OaaHKe omeemosé No 2,
Perxomendyemcs npoeecmu npedsapumenbHoe peuteHue Ha 4YepHOBUKe.
IIpu od¢opmaenuu pewenus e O6Gaanke omeemoé Ne 2 zanuwume
cHawaia Homep 3adanusn (C1 u m.d.), a 3amem peweHue
coomeemcmaeyruieii 3a0aiu.

Hy‘-IOK QJIEKTPOHOB OABHUKETCA BIOJb

TOPHU30HTATBbHOU OCH DIEeKTPOHHO-Iy4eBOMI
TPyOKHM ¥ CO3JaeT B IIEHTPe ee KPYIJIOTro
JKpaHa spKoe MATHO (HA pPHCYHKe IIyYOK
mBWEeTcA «Ha Hac»). K Tpybke cmepa SL—LT 1IN
MeIJIEHHO IOTHOCST II0JIOCOBOM IIOCTOSHHBIH
MArHHT, CeBePHbIH IIOJIIOC KOTOPOTO
HaIpaBJIeH B CTOPOHY TPyOKU
MEePIEeHIUKYJIIPHO ee OCH. 3areM, He youpas
Mar"ura, K TpyOKe CHU3y MeIJIEHHO IIOAHOCAT
KOHEIl CTEeKJISHHOM IAJIOYKH, HATEepPTOH
menkom. Omwminure, Kak Oymer BecTH cebs
IIITHO HA SKpaHe B TeYEHHEe BCEero Ipolecca,
¥ IIOSCHHUTE CBOM OTBET, COCIABIIKHCHL HA
Heo0xoauMblIe (pr3HuYecKre 3aK0HbI.
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Ha TOPHU3OHTAJIBHOM IIOJJIy CTOUT BEPTHUKAJIBbHAA IIPAMOYTOJIbHAA IIJIOCKASa

CTeHKa, BEpXHMH Kpad KOTOpoW ropusoHTanmeH. Ha HekoTropom
pacCcTOSHUY OT CTEHKM HA IOy YCTAHOBJIEHA MajeHbKag WUIPyIIedHas
IyIIKa, KoTopad crpender mapukamu. lIkogpHWK HampaBiseT CTBOJ
MYIIKW [IPAMO HA BEPXHUH Kpal CTeHKH (BIOJb IyHKTUPHOH JWHUHU) U
IIPOM3BOAUT BBICTPesa. lIpym sTOM mIapWK JTETUT Tak, YTO IJIOCKOCTH €T0
TPaeKTOPHUH NEPIIeHIUKYIAPHA CTeHKe, U II0afaeT B CTEHKY B TOUKe A,
KOTOpas HaxXOAWTCA HA PACCTOAHHHU h = 5 cM OT ee BepxHero Kpad. Yemy
paBHa HadyaldbHasd CKOPOCTh V() IAPUKA, €CIH CTBOJI IIYNIKU HAXOTUTCA Ha

paccrosaun R = 70 cm ot BepxHero Kpasa creHku? CumTarh, 94TO IyIIKA
MaJIeHbKas 110 CPABHEHMIO C BBICOTOM CTEHKHW, 4 BIUAHHMEM BO3IyXa Ha
IBHKEHHE IIIapHUKA MOKHO IIPeHeOpedb.
/]
e Ih
/

BeprukanbHblil MUIUHAPHIECKHUI COCYM C TEILIOMPOBOIAIINMU CTEHKAMU
3aKPBIT TOHKUM TSKEJIbIM TOPHU30HTAIBHBIM IOPIIIHEM MAaccoi m = 5 Kr,
KOTOPBIA MOMKET [OBHUTAThCA 6e3 TpeHua. B cocyme mox mopurHeM
HaxXOAUTCA ONHOATOMHBIM wHmeanbHblii ra3. CHavama B  cocyq,
MONJIEPIKUBAA TEMIIEPATypPy €ro COAEPKUMOTO IIOCTOSHHOHM, 00aBHIN
HEKOTOpOoe KOJIMJIeCTBO TaKOTO ke rasa, BCJIEJCTBHe 4Yero IIOpIIeHb
nogHsyica Ha Bbicory H = 20 cM. 3aTreM coCyq W €ro COIEp:KUMOe
MeIJIEHHO OXJaJWiI{ TaK, YTO IIOpILIeHb BEpHYJCA Ha IIpelKHee MecTo.
Hatitu Mopysnp KoamdecTBa TeIUIOTHI |(J|, OTBemeHHOM OT rasa IIpH
OXJIAXKIEeHUHU cocyIa.

© MHOO, 2009 r.
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Ha TOPHU3OHTAJIBHBIX IIapajlyIe/IbHBbIX METaJJIHn4YeCKHX pebCaX, KOHIIbI

KOTOPBIX COEWHEHbI 3aKPeIIEeHHON IPOBOAIel nepeMbrakoii 11, nexur
MeTaJTHIecKuil crepskeHb maccod m = 100 r. Ilepembruka u crepikeHb
IIepIeHIUKYIAPHBI peiibcaM. PaccTogHume OT IepeMBIMKN [0 CTEpsKHS
a = 1 M, paccrosuue Mexny penbcamu L = 1M, kK03 QUIMEHT TPEeHUs
Me:Rny penabcamu u crepskHem u = 0,4. Bea cmcrema momeriieHa B
OIHOPOTHOE BEPTUKAIHLHOE MATHUTHOE II0JIe, MHAYKITUA KOTOPOTO paBHA
By=0,2Ta. Moxyns UWHIYKIIMM MarHUTHOTO IO PAaBHOMEPHO

YMEHBIIAIOT A0 HYJEBOTO 3HAUYEHUA 3a HEKoTopoe BpeMs 7. Ilpu rarom
MAaKCHMAaJIbHOM 3HAYEeHUHM 7 CTep:KeHb NPU BBIKIIOYEHUW MarHUTHOTO
IoJIi COBUHETCS C€ Mecra? OJEKTPUYeCKOe COIPOTHBIIEHHE PeJlbC,
IepEeMbIYKM W CTepsKHS INpu IporTexkanuu Toka R = 1 Om. Biausuuem
BO3/yXa U MHAYKTUBHOCTBIO IIEIIH IPeHeOpeyb.

< .
a
II O):) L
m
y
W

Ha onTtmueckoil crkaMbe ycTaHOBJIEHBI IBe TOHKHe JHH3BL IIepBad — C
onTtudeckor cunoi Dy > 0, u BTOpas — ¢ ONTHYECKON cuiIoi Dy = +2anTp.

I'naBuble onTHUYecKwe ocH JIMH3 COBIIAAAIOT. M3BeCTHO, YTO y3KUH IIy4OK
CBETa, PACHPOCTPAHAIONIMHUCA BAOJIb TJIABHOM ONTHUYECKOHM OCH JIMH3,
IocJie HaJeHus Ha MEePBYIO JIMH3Y BBIXOIUT W3 BTOPOM JHMH3BI, OCTABAICH
napa/ureabHbiM. Pacecrosinue mexay nuusavMu yBenuumiu Ha AL = 10 cum.
Ha xakom paccTosiHuE OT BTOPOH JHUH3BI CHOKYCUPYETCS IIYyIOK?

KocMmuueckuii 30Hm C ILIOMIAABIO IomepedHoro ceudenus S = 0,66 M2

CBOOOMHO MBUIKETCA B IIPOCTOPAX KOCMOCA BIAIH OT HEOECHBIX Tel C
rnocTogHHoOM cropoctbio V = 100 rm/c. HeomumanHo 30mHpm momamaer B
HEIOABMIKHOE IbLUIEBOE O0JAKO, COCTOsINee W3 OAMHAKOBBIX ITBIINHOK
Maccoii mgy = 1wmr. [IpuIuHKM paBHOMEPHO pAacCIpeleNeHbl 0 00BeMy

obnaka, ©X KOHIIEHTpalusa cocraBiager n =1 oM. IIbinunkKa,
YAAPHUBIINCH O 30HJ, OPWIHNAeT K HeMmy. s TOro 4ToObI COXPaHUTH
HAYaIBHYI0 IIOCTOSHHYIO CKOPOCTH ABHIKEHUA 30HJA, YIPABIAOIIUN UM
orepaTop BKJIIOYAET (POTOHHBIH ABHUTATENb, KOTOPBIH UCILyCKAaeT (DOTOHBIL,
umemwIue AIuHy BoJAHBI A = 1 MEM. CKOIBKO (POTOHORB 3a OfHY CEKYHIY
HCIYyCKAeT [JBUTATeldb, €CAM OHH BBUIETAIOT B  HANPaBJIECHUH,
IIPOTUBOIIOIOKHOM HAIIPABIEHHUIO ABMIKEHUA 30HIA?
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Kpurepuu oneHUBaHNA 3aJaHUH C PA3BEPHYTHIM OTBETOM

Hy‘IOK QJIEKTPOHOB OBHUKETCA BI0OJb

TOPHU30HTATBHOU OCH 3IEeKTPOHHO-Iy4eBOMI
TpyOKM ¥ CO3JaeT B IIEHTpe ee KPYIJIoTo
SKpaHa fApKoe NATHO (HA PHCYHKE IIyYOK
IBMKeTca «HA Hac»). K Tpybke cmesa ST 1N
MeJIEHHO IOTHOCST II0JIOCOBOM IIOCTOSHHBIN
MAarHurT, CEeBEPHBIU II0JIIOC KOTOPOTO
HaIpaBJIeH B CTOPOHY TpyOKU
MEepPIIeHINKYJIIPHO ee OCH. 3areM, He yOupas
MarHuTa, K TpyOKe CHU3Y MEAJIEHHO IIOAHOCAT
KOHeIl CTeKJISHHOM IaJoYKH, HaTepToH
menkom. Onwumure, Kax OymeT BecTu cebs
IIATHO HA DKpaHe B Te4YeHUe BCEro IIpoIiecca,
U TOACHWUTE CBOM OTBET, COCJIABIINCH Ha
HeobxoxuMble U3UIECKHE 3aKOHBL.

1) ONeKTpOoHHI B IIy4Ke KMEIOT OTPHULATEJIbHBIM 3apsil U IBHKYTCI B
HAIpaB/IeHUH K SKpaHy (TO eCcThb, C TOYKH 3PEeHUS PHUCYHKA, «HA HAC»). JIuHHU
MHIYKIIMH MATHUTHOIO ITOJISI BBIXOZAT M3 CEBEPHOrO II0JIICA II0JI0COBOr0 MATHHTA,
TO €CTh BO3Jie JJIEKTPOHHO-JIyYeBOH TpPYOKM, M BHYTPH Hee BEKTOP HUHIYKIINU
Harpasiied BOpaBo. Ha sieKTpoHbl, NBHKYIIHECS B MATHHTHOM IIOJIE, IEeHCTBYeT
cuna Jlopenna. Ee HampaB/ieHre MOKHO OIPENEIUTh, MOJIb3YSICh IPABUIOM JIEBOI
pykH (IIpH 9TOM HEOOXOQWMO YYECTh OTPUIIATENbHBIM 3HAK ABUKYIIUXCSI 3apPAN0B).
B paccmarpusaemom ciaydae cuina Jlopenma Oyzmer HampasieHa BHu3. IlosToMy mpu
IIOJHECeHUH K DIIEKTPOHHO-IyYeBOH TPyOKe clieBa CEeBEepPHOro IIONI0CA MATHHTA
MISATHO Ha SKpaHe OyJeT cMeIaTbCcsa BHH3. BenwuuHa cmerneHus 6ymeT Bo3pacTaThb
110 Mepe IPUOIMKEeHUI MATHATA K TPYOKe, ITOCKOJIbKY IIPH 3TOM BO3PaCTaeT MOIY/Ib
WHIYKIIMHA MATHATHOTO TOJIA.

2) CrernanHas NAIOYKA, HATEpTad IIIEJIKOM, S3apSiiKeHa IIOJIOMKUTEILHO.
OJIEKTPOHBI, IBUKYIIUECT B IIy4Ke, OyAyT IPUTATUBATELCI K manouke. Ilosromy mpu
IIOJHECeHUN CHH3Y K 9SJIEKTPOHHO-IYYEBOH TPYOKe ITOJIOMKUTEILHO 3apsKeHHON
MMAJOYKH MATHO HA JKpaHe Tak:ke Oymer cMmernarbesa BHu3. CraemoBaresbHO, eciau
IOAHECTH CHHU3Y K TPyOKe 3apsa:KeHHYI0 MAJOYKy, He yOupas II0JIOCOBOM MATHHT, TO
CMellleHHe BHH3 IIATHA HA SKpaHe YBEJIWYUTCA. BeawyunHa CMeIeHusa Oyaer
BO3pacTaTh [0 Mepe TNPHONMKEHHS IAJOYKH K TPYOKe, IMOCKOJABKY MIPH STOM
BO3pAacCTaeT MONYJb HANPIKEHHOCTH JIeKTPHUUECKOT0 IOJd 3apAKeHHON TAJI0YKH.

Copep:xaune Kpurepus Bamxasx

IIpuBemeno mosiHOE HPaBUILHOE pEIleHHe, BKI0YAIONIee NPABUILHBIN
orBeT (B JJAHHOM CIIydae — ONUCAHUE 08UMNCEHUS NAMHQ HQ IKPAHe), U
[IOJIHOE BEpPHOE 00BbACHEHNEe MPUIUH BOBHHKHOBEHHUS TAKOTO JIBIKEHUS (B 3
JaHHOM ciydae — n.I1-2) co CCbUIKOM HA HEOO0XOIWMbIE 3aKOHBI
3JIEKTPOMArHeTH3Ma U MeXaHWKHU (B JaHHOM ciIydyae — Ha gopmyay 044
cunwt Jopenya u na saxon Kyaona).

© MHOO, 2009 r.
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IIpuBemeno pemrenne W [JaH BEPHBIA OTBET, HO HUMeETCH OJWH U3
CIIEIYIOIINX HETOCTATKOB:
— B obbsacuennn comepikaTcs JUINE 00LIMe PACCY:KIEHUA 6e3 IPUBI3KY K
KOHKDETHOHM CHTyaluy 3afa4d, XOTd YKAa3aHbl BCE HEOOXOJUMBIE
(pusmyeckue IBIEHNUS U 3aKOHBI.

nJim
— Paccyxgenus, mpusofdauire K OTBETY, IPEACTABIEHBI He B IIOIHOM
obbeMe MU B HUX COLEPIKATCS JIOTHIECKHe HeJOUeThL.

njim
— Hepgocrarouno o6ocHoBaHO mpuUMeHEHHEe (PUBUIECKUX 3aKOHOB,
HEOOXOAMMBIX JIJIsI IOJHOTO TPABUJIBLHOTO PEIIeHHUS.

IIpencrasnensr 3amucu, COOTBETCTBYIOINME OJHOMY U3 CIEAYIOIINX
ClIy4JaeB:
— IlpuBenmenn! paccy:xmeHua ¢ ykasaHueM Ha (DU3UYECKHe SBIEHUT U
3aKOHBI, HO JAH HEBEPHBIA WJIM HEIIOJHBIA OTBET.

nJim
— IlpuBenens! paccy:xmeHus ¢ ykKazaHueM Ha (PU3UYECKHUE ABIEHUA U
3aKOHBI, HO OTBET He [JaH.

nJiu

— IlpencraBiieH TONBKO IPABUIBHBIN OTBET 6€3 060CHOBAHMH.

Bce cayuam perenus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM
KPUTEPUSIM BBICTABIEHHS OIEHOK B 1, 2, 3 Oamra (MCIOIbL30BaHKE
HEIPHMEHHUMOTO 3aKOHA, Pa3pO3HEeHHbIe 3alIHCH U T.I1.).

Maxkcumanvrulii 611
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Ha ropusoHTaIbHOM IOy CTOUT BEPTUKAIBHAA IPAMOYTOIbHAA IIJIOCKAT
CTeHKa, BEpXHMH Kpad KOTOpoW ropusoHTanmeH. Ha HekoTropom
pacCcTOSHUY OT CTEHKM HA IOy YCTAHOBJIEHA MajeHbKag WUIPyIIedHas
IyIIKa, KoTopad crpender mapukamu. lIkogpHWK HampaBiseT CTBOJ
MYIIKW [IPAMO HA BEPXHUH Kpal CTeHKH (BIOJb IyHKTUPHOH JWHUHU) U
IIPOM3BOAUT BBICTPesa. lIpym sTOM mIapWK JETUT Tak, YTO IJIOCKOCTH €T0
TPAeKTOPHH NEPIIeHIUKYIAPHA CTeHKe, U II0afaeT B CTEHKY B TOUKe A,
KOTOpas HaxXOAWTCA HA PACCTOAHHHU h = 5 cM OT ee BepxHero kKpad. Yemy
paBHa HadyaldbHasd CKOPOCTh V() IAPUKA, €CIH CTBOJI IIYNIKU HAXOTUTCA Ha

paccrosaun R = 70 cm ot BepxHero Kpasa creHku? CumTarh, 94TO IyIIKA
MaJIeHbKas 110 CPABHEHMIO C BBICOTOM CTEHKHW, 4 BIUAHHMEM BO3IyXa Ha
IBHKEHHE IIIapHUKA MOKHO IIPeHeOpedb.
/]
e Ih
/

Pewenue.

O6o3uaunm BBICOTY cTeHKM H, a paccrosHue ot mymiu a0 crenku L. Hampasum
KoopauHATHYI0 0ch OX rOPHU30HTAILHO MEPHEHIUKYISIPHO CTEHKE B HAIPABICHUU
IOBY:KEHUS IIapuka, a ock OY — BepruranbHo BBepx. Hauano KoopauHaT COBMECTUM
C TOYKOM BBbUIETA NIApWKA K3 CTBOJIA IYUIKWA, BpeMd ! OyJeM OTCUUTHIBATH OT
MoMeHTa BbIcTpesna. Torna ypaBHeHUA IBUIKEHUS Iznapmca BIOJIb YKa3aHHBIX OCeH

. t
umeloT BUA: X(¢) = Vpcosa -t u y(t) = vysina - ¢ — gT’ TJle 0 — yToJI MeXIy BEKTOPOM

HaYaIBHOM CKOpocTH Iapuka u ocbio OX. YciaoBue momamgaHus [MIAPUKA B CTEHKY
umeer Bum: x(¢)=L u y(t)=H—-h . Orcioma Bpema mojiera IIapuUKa 0 CTEHKH

{ = ————, ¥ U3 BTOPOTO YPABHEHUA HUMEEM:
VpCos a
L ? L2
H—h=vysina - - =Ltga—%,
vopcosa 2 | vycosa 2vgcosTa
1
YuwutbiBad, 4uto Ltga=H u 9To m =1+ tgza , TIOCTIEIHIO (POPMYJY MOIKHO
2 2
L H
mepemucatb B Bume: /= g_2 1+ —| Orcopa vp= /é(l,z—i-H2 =R /é.
2V0 L 2h 2]1

IloacraBaas yucaa v IPOBEPASI pa3sMepHOCTh, HAXOIUM OTBET: U, = 7 M/c.
Iomycraerca perrerne "o yacTam" (¢ MPOMeKYTOYHBIMU BLIqI/Ic(}[eHHHMH).
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Omeem: vy = R £ = 7ue.
2h

Cognep:xanne Kpurepusa

Banasl

IIpuBeneno mosiHOe IpaBHUIBHOE peIleHHe, BRIIOYAIOIlee CleryIoliue
3JIEMEHTHI:

1) npaBunbHO 3amucaHbl (POPMYJIBI, BBIPAKAIOIINE COOTHOIIECHWU,
OpYMEeHEeHHEe KOTOPBIX HEOOXOAMMO IS PEIIeHWs 3a7a4d BbIOPAHHBIM

crroco6oM (B TAHHOM peIIeHUH — 3QKOHbL 08UMNCEHUS WapuKa 600/1b
KOOPOUHAMHBLX OCell U YCA08USL NONAOAHUSL WAPUKE 8 3A0AHHYI0 MOYUKY
CMeHnKl);

2) mpoBemeHBI HEOOXOAWMbIe MaTeMaTHYecKHe IpeobpasoBaHus U
pacueTbl, MPHUBOAAIIME K MIPABHILHOMY UYHCIOBOMY OTBETY, H
[IPeACTaBIeH OTBET; IIPH JTOM [OOIYyCKAETCI PEIIeHHe «II0 YacTaM» (C
MIPOMESKYTOUHBIMHU BBIYHCICHUAMH).

IIpencraBnentoe pereHre COAEPKUT II. 1 IIOIHOTO PEIIeHUs, HO U NMeeT
OJIMH W3 CJIEIYIOIINX HEeJOCTATKOB:
— B HeoOXOmAMMBIX  MaTeMaTHYECKHX
BBIMUCIIEHUAX JOIMYyIeHa OIInOKa.

nJim
— Heobxogunvbie MaTemarnueckue Mpeo0pa3oBaHUA U BBIYUCIEHUS
JIOTHYECKH BEPHBI, He COJ[eP:KaT OUO0K, HO He 3aKOHUEHBI.

nJjim
— He mnpesacrasnensr mpeo6pasoBaHvsi, MPUBOAIIAE K OTBETY, HO
3anucaH IPaBUILHBIM YHUCIOBOH OTBET WM OTBET B 00IlEM BHJIE.

N
— Pemenue comepiuT OmMMOKY B HEOOXOTUMBIX MATEMATHIECKUX
mpeo6pa3oBaHMIX U He JOBEAEHO 10 YHCI0BOTO OTBETA.

npeobpa3oBaHUIX  HJIH

IIpencraBnensr samwcy, COOTBETCTBYIOLIME OLHOMY W3
CIIy4aes:
— IlpencraBneHbl TONBKO IIONOKEHUA U (POPMYJIBI, BBIPAKAIOIIHE
(usmueckre 3aKOHBI, IPHUMEHEHHEe KOTOPBIX HEOOXOAWMO AJA PeLIeHUd
3amaun, 0e3 Kakux-mub0 NOpeoOpa3OBaHHUU € UX HCIOJIH30BAHHUEM,
HaIpaB/IEHHBIX HA PelleHue 3a1a4u, u 6e3 oTsera.
nJim

— B pemennn orcyrcrsyer OJJHA u3 ncxomubix dopmyn, HeoOxogumas
IUI pelieHus 3amadu (WM yTBEp:KIeHWe, JIelKallee B OCHOBE PEeIIeHHs),
HO TIPUCYTCTBYIOT JIOTHYECKH BEPHBIE IPeoOpa3OBAHUSI C WMEIOI[UMUCT
thopMmynamu, HaIIpaBIeHHbIE Ha peLIeHne 3a1a4n.

. njim
— B OIHOMH wu3 ucxomubix dopmysi, HEOOXOIUMBIX [IJId PELIeHUs 3a1aqm
(unu yTBEpIKIAEHUH, IEKAIeM B OCHOBE PEeIIeHNs), AOMylleHa omubKa, Ho
MPUCYTCTBYIOT JIOTHYECKH BEpHBbIE IIPEoOpa30BAHUA C HMEIOI[UMUCT

CIIEYIOIINX

dopMmynaMu, HaIpaBJIeHHLIE HA PEIeHNe 3a0a4u.

© MHOO, 2009 r.
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Bce cmyuam pemreHms, KOTOpble He COOTBETCTBYIOT BBINIEYKA3aHHBIM
KPUTEPHUsAM BBICTABIEHUA OIHOK B 1, 2, 3 Oamra (ucmoiab3oBaHme 0
HEIIPHMEHUMOI0 3aKOHA, OTCYTCTBHEe 00jJee YeM OJHOIO HCXOZHOTO
ypaBHEHUd, pa3pO3HEeHHbIe 3aIIUCH U T.IL.).

Makcumanvrutii 6aan 3

Beprukanbublil MUIUHAPHIECKHUN COCY C TEILIOMPOBOIAIINMU CTEHKAMU
3aKPBIT TOHKUM TAMKEIbIM TOPHU30HTAJIBHBIM IIOPIIHEM MAaccoM m = 5 Kr,
KOTOPBIA MOMKET [BHUTAThCA 6e3 TpeHuda. B cocyme mox mopurHeM
HaXOAUTCA ONHOATOMHBIM wHaeanbHbli ra3. CHavama B  cocyq,
MOAIEPIKUBAS TEMIIEPATYPY €ro COAEPIKMMOr0 IMOCTOSHHOM, I00aBHIH
HEKOTOpPOEe KOJIMYEeCTBO TAaKOTO JKe rasa, BCJIEJCTBHE 4Yero IIOPIIEHb
nogHsyica Ha Bbicory H = 20 cM. 3aTreM coCyq W €ro COIEp:KUMOe
MEIJIEHHO OXJIaJUIN TaK, YTO MOPIIEHb BEPHYJCA HA IIPEKHEE MECTO.
Hatitu Mopysnp KoamuecTBa TeIUIOTHI ||, OTBemeHHOM OT rasa IIpH

OXJIAKIEHUH COCYA.
Pewenue.

Ilycth B MCXOZHOM COCTOSSHMM B COCy[€ HAaXOIWIOChV MOJEH ras3a, KOTOPBId
sanuMan ob6weM V mpu Temmeparype 7T. [laBnemuwe rasa B TedyeHHMe Bcex

mg
TIPOUCXOAAIUX IPOIIECCOB IIOCTOAHHO U PABHO P = T’ rae S — mIoaAb HOPIIHA.

IIpu noGasnenunm B cocyn Av mosnedt rasa obbeMm cocyma ysenuwuwmica wHa SH.
ITosromy ypaBuenme Kiameiipona — Mengeneesa s rasa mocie IOXHATHS

nopiurasa umeer Bux: p(V+ SH) = (v+4v)RT.

ITocne oxna:xaenua rasa or Temmeparyps T 1o HEKOTOpPO# TeMIepaTypsl 7] 06beM
raza cran npexauM. Ilostomy ypasuenme Knameiipona — MengeneeBa a1 rasa B
KOHEYHOM cocTosHUU uMmeeT Bun: pV = (v+4v)RT,. Beraurad Bropoe ypaBHeHUE U3
nepBoro, norydaem: pSH = (v +4v)R(T - T;).

B coorBercTBHY € ITEPBHIM HAYATIOM TEPMOJUHAMUKH, IPU MEIJIEHHOM OXJIAXKICHUN
rasa or TeMmmeparypbl I' 1o TeMmmepaTrypsl /j0T rasa ObLIO OTHATO KOJIHYECTBO
TEIJIOTHI, PaBHOE CyMMe YOBIIH BHyTpPeHHeH 9Hepruu rasa u paboThbl, COBEPIIEHHOH
rasom MIPOTHUB [IOCTOSTHHOH BHeIIHeH CHUIIBL (cume1 TAKECTH):

0= E(V +4v)R(T} — T) - pSH. Cunenyer obparuTh BHHMaHHe Ha TO, 4TO pabora

A =-pSH, coBepmaeMas razoM, B JaHHOM CJIydae OTPHUIATENbHA, TaK Kak ras

CKMMaeTcs 1o AelicTBueM BHemrHel cuibl. OTciofa ¢ yueToM paHee IOJyYeHHOH
opMyIBI, HAXOIUM:
‘Q = %(V+AV)R(T— 1) +pSH = %pSH+pSH= %pSHz %mgH

IToxcrasnss yucia u MpoBepsis pasMepHOCTb, HaxoauM oteer: |Q |= 25 [[:x.
Homyckaercs pererre "mo 9acTaM” (¢ IPOMEKYTOYHBIMY BHIMUCIEHUIMHT).

Omeem: |Q |= %mgHz 25 .

© MHOO, 2009 r.
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Cognep:xanne KpuTepua

Banasl

IlpuBemeno momHOE HIPABWIBHOE peIIeHWe, BEIOYAION[Ee CIELYIOIIne
SIEMEHTHI:

1) mpaBuAbHO 3amKcaHbl (POPMYJIbI, BbIpasKawlnue (PU3UIYECKHe 3aKOHBI,
OpuUMeHeHue KOTOPBIX HEeOOXOAWMO [JIS PEIIeHHUs 3aJa4d BhIOPAHHBIM

crrocobom (B JaHHOM pelleHuu — ypashenue Kaanetipona — Merndeneesa
04 2a3a nocae NOOHAMUS U NOCAE ONYCKAHUS NOPUIHA, Nepeoe HAYAL0
mepmoOuHAMUKL 015 npoyecca U306apu1eckozo 0XaAaxnc0enus 2a3a);

2) mpoBemeHBI HeOOXOAWMbIe MaTeMaTH4ecKue IpeobpasoBaHus U
pacuerbl, MPHUBOAAIIME K MIPABHILHOMY UYHCIOBOMY OTBETY, H
MIpEeNCTaBIeH OTBET; IIPH 3TOM OOIyCKAETCI PEIIeHHe «II0 YacTaM» (C
MIPOMEJKYTOUHBIMH BBIYHCICHUAMH).

IIpencraBienHoe pereHue COMEP:KUT II. 1 IMOJHOTO pelleHus, HO U UMeeT
OIIVH U3 CIIEAYIOIINX HEIOCTATKOB:
— B HeoOXOAMMBIX  MaTeMaTHYECKHX
BBIUHC/IEHUIX MOIyIeHa OIrbKa.

nJIn
— Heobxonnvbie Maremarnueckue MpeoOPa3oBaHUA U BBIUUCIEHUA
JIOTHYECKH BEPHBI, He COIep:KaT OMIHO0K, HO He 3aKOHYEHEL.

nJian
— He mnpencraBimensr mnpeobpasoBaHus, NPUBOAAIINE K OTBETY, HO
3aMMCaH IPABUJIbHBIA YUCIOBOHM OTBET WJIM OTBET B 00IIIEM BHIE.

nJIn
— Pemenue comepsuT OmHMOKYy B HEOOXOAMMBIX MATEMATHYECKHUX
npeobpasoBaHUAX U HE JOBEIEHO [0 YHUCIOBOI0 OTBETA.

mpeoOpasoBaHUAX WU

IIpencraBienbl 3amwich, COOTBETCTBYIOI[ME ONHOMY W3
CIIy4aes:
— IlpencraBneHbl TONBKO IIONIOKEHUA U (POPMYJIBI, BBIPAIKAIOIIHE
(pusmueckre 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOXUMO I PeIleHus
3agaum, 0e3 Kakux-Iub0 IpeobpasoBaHMii C UX WCIOJb30BaAHHEM,
HaIpaB/IEHHBIX HA pelleHue 3a1a4u, u 6e3 oTsera.
i

— B pemrerun orcyrcreyer OJIHA u3 mcxomubix dopmys, HeoOxomquMas
IUIS pelleHus 3amaun (MIu yTBEpIKIeHHe, exKallee B OCHOBE PEIIeHUs),
HO TIPUCYTCTBYIOT JIOTHYECKH BEPHbIE IPeoOpa30OBAHUSA C WMEIOI[UMUCH
opmyamu, HanpaBJIeHHbIE HA PEIleHue 3a/1a49H.

. nJiu
— B OIHOMH wu3 ucxomubix dopmysI, HEOOXOIUMBIX [IJId PELIeHUs 3a1aun
(WIH yTBEpKIEHUH, JIEKAIIEM B OCHOBE PellleHus), AOIyIeHa OmubKa, HO
IIPUCYTCTBYIOT JIOTHYECKH BEpHBIE IIPE0Opa30BAHUA C HMEIOU[UMUCA
dopmysmamu, HapaBJIeHHbIE HA PelleHne 3a/1a4u.

CIIEYIOIINX

Bee ciyuam perieHus, KOTOpbIe HE COOTBETCTBYIOT BBIMIEYKA3AHHBIM
KPUTEPHUsAM BBICTABIEHHUs OIEeHOK B 1, 2, 3 6amna (ucmoiab3oBaHme
HEIIPHMEHUMOI0 3aKOHA, OTCYyTCTBHE Oojiiee UYeM OZHOTO KCXOTHOTO
ypaBHEHHs, pa3PO3HEHHbIE 3aMKCH U T.IL.).

Makcumanvrulii 6aan

© MHOO, 2009 r.
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Ha ropusonTanpHBIX HapalielbHBIX METANIHYECKUX PeNbcax, KOHITBI
KOTOPBIX COEMHEHbI 3aKPeIIeHHON IPOBOAIel nepeMbrakoii 11, nexur
MeTaJTHIecKuil crepskeHb mMaccod m = 100 r. Ilepembryka u crep:keHb
IIepIeHIUKYIAPHBI peiibcaM. PaccTogHme OT IEepeMBIYKN [0 CTEpsKHS
a = 1 M, paccrosuue Mexny penbcamu L = 1M, kK03QPUIMEHT TPEeHUs
Me:Rny penabcamMu u crepskHemM i = 0,4. Bea cmcrema momeriieHa B
OIHOPOHOE BEPTUKAIHLHOE MATHUTHOE II0JIe, MHAYKITUA KOTOPOTO paBHA
By=0,2Ta. Moxyns WHAIYKIIMM MarHUTHOTO IIONIA PAaBHOMEPHO

YMEHBIIAIOT A0 HYJEBOTO 3HAUYEeHUd 3a HEKoTopoe BpeMs 7. Ilpu karom
MAaKCHMAaJIbHOM 3HAYEeHUHM 7 CTep:KeHb IIPU BBIKIIOUYEHUW MAarHUTHOTO
MoJIi COBUHETCS € Mecra? OJEeKTPUYeCKOe COIPOTHBIIEHHE PeJlbC,
MepEeMbIYKM M CTEpP:KHA IpHU IpoTekaHwu Toka R = 1 Om. Biausuuem
BO3/IyXa U MHAYKTUBHOCTBIO IIeIIH IPeHeOpeyb.

< =4 A

1l

Pewenue.
SaBUCHMOCTh MOAYJAA WHAYKIMH B MarHWTHOTO mOJsA OT BpeMEHU ! COIJIACHO

t
ycioBuio 3amauu uMeetr Bua: B = Byl 1 — — |. IIpn m3MeHeHMn MarHWTHOTO NOJA B
T

KOHType, 00pa30BAaHHOM peIbCcaMU, IEPEMBIUKOM U crep:kHeM, Bo3Hukaer I/[C
uHaykuu. B coorBercTBMmM ¢ 3akoHom Papames oHa paBHA IO MOZLYJIIO

AP AB al B,
E=|"—|=aL|=—| = =29 Hanuuue AIC wHAyKIMH  OpuUBemeT K
At At T
BO3HMKHOBEHUIO B I[EIIU IIOCTOSHHOIO BJIEKTPHIECKOr0 TOKA, criia | KOTOPOro MOKeT
ClLBO

ObITh HalgeHa u3 3akoHa Oma maa moaHod menum: [ = n = Benencersue

T

MIPOTEKAHUS SJIEKTPUYECKOr0 TOKA HA CTEP:KEeHb, HAXOMAIIMICA B MATHUTHOM IIOJIE,
252

al B() t

——>|1—-—| 9ra cuma OGymer
R T

3aBHCETh OT BPEMEHH, TaK KaK OT BpEMEHHU 3aBUCUT MOAYJb MHAYKIITUH MaroHuTHOIO

OJIA.

Oymer neiicrBoBaTh cmiaa Awmmepa: Fp = ILB =

© MHOO, 2009 r.
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W3 3anmcamaOro BBEIPpAKEHUA OJII CHUJIbI AMnepa BHUIHO, YTO OHA 6y;[eT IIPUHUMATDb

al’Bg

MaKCHMaJIbHOE 3HadeHume Fo o = npu ¢t =0, TO eCTh B MOMEHT Hayana

BBIK/IIOUEHHU MarHUTHOrO mojisa. [losToMy ecim crep:keHb He CABHHETCS C MeCTa B
9TOT MOMEHT, TO OH He CABHHETCA W B MOCIEIYIOIIHe MOMEHThI Bpemenu. Jlaa Toro
9TOOBI CTEPIKEHDb CIABHHYJICH, HEOOXOIMMO, YTOOBI yKa3aHHAd MAKCHMAJIbHAS CHJIA
Awmriepa [OCTHUIIA BEJIUYUHBI CHJIBI CYXOrO TPEHHS IIOKOS (I/IJII/I2 H]Z)eBmcnna ee).

al”B,
Ucronssys s3akon Amomrona — Kymnoma, momyusaem: Faa¥=2"2_0 > Fyp = umg.

R
al’B¢
Otcrofa HAXOmUM: T < — 0 TO eCTh MAKCHMAIbHOE 3HAYEHHE BPEMEHH 7, IIPH
umgR
KOTOPOM CTEPIKEHb CABHHETCS C MECTa IIPH BLIKJIIOUYEHWH MATHUTHOTO II0JIA, PABHO
2p2
al"B
r=—-""0 TlogcraBmaa 4Ymcia ¥ IpOBEpHd PASMEPHOCTb, HAXOLHM OTBET:
umgR
al’B¢
1=—=0,1c
umgR
Homyckaerca perrerne "o yacTam" (C MPOMEKYTOYHBIMUA BbIUUCIEHUAMH).
2p2
al°B
Omeem:7=—-"0 =0, 1 c.
umgR

Conep:xaunune Kpurepus Bamxasx

Ilpusenero mosHOE MpPaBUIBHOE peIIeHMe, BRIIOYAIOIIEe ClIeLyIoIIre
3JIEMEHTBHI:

1) mpaBUIBbHO 3amKUcaHbl (DOPMYJIbI, BhIpAMKAIOIIHE (PU3UYECKHE 3aKOHBI,
OpuUMeHeHue KOTOPBIX HeOOXOAMMO I PEIIeHHs 3aJa4d BhIOPAHHBIM
croco60oM (B IaHHOM PEIIEHUH — 3QKOH AAeKMPOMAZHUMHOU UHOYKYUU
Dapades, 3axon Oma 045 noarol yenu, svipaxcenue 0as cuavt Amnepa,| 3
sarxon Amonmona — Kynona.);

2) mpoBeleHbI HEOOXOAMMbIE MaTeMATHUYEeCKHe Ipeo0pasoBaHuf H
pacuerpl, MPHUBOJALIME K IPABWIBHOMY YHCJIOBOMY OTBETY, U
[PE/ICTABIIEH OTBET; MPH HTOM JOIYCKAETCSI PeIIeHHe «II0 dacTaMm» (¢

IIPOMENYTOYHBIMHA BbI‘{I/ICJIeHI/IﬂMI/I).

© MHOO, 2009 r.
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IIpencraBnentoe pellleHre CONEPKUT II. 1 MOJIHOTO PeIleHus, HO U UMeeT
OIIVH U3 CIIEAYIOIINX HEIOCTATKOB:

— B Heo0X0auMbIX MaTeMaTHYECKUX IIPe0bpa3s0BAHUAX UJIN BHIYHUCIECHUIX
JIOIIyII[eHA OIIHOKA.

nim
— Heo6xogumbie maremaTudeckne mTPeoOpPA30BAHUS ¥ BBIYUCIEHUA
JIOTHYECKY BEPHBI, He COTEPIKAT OLINOOK, HO He 3aKOHYEHBL. 2
nJjim

— He mnpencrasnenbl mpeoOpasoBaHWs, IPUBOIAIIUAE K OTBETY, HO
3aIMcaH IPABWILHBIN YHUCIOBOU OTBET WIH OTBET B 00IIEM BHIE.

nJaun
— Pemenne copepxuT OmMHMOKY B HEOOXOOMMBIX MAaTEMATHYECKUX
peoOpa3oBaHMIX U He JOBEIEHO IO YMCI0BOrO OTBETA.

IIpencraBnenbl 3amucH, COOTBETCTBYIOIIME ONHOMY W3 CIEIYIOIIHUX
CIIy4aeB:
— IlpencraBneHbl TOJTBKO MOJOMKEHUA ¥ (POPMYJIBI, BBIPAKAIOLINE
(pusmueckre 3aKOHBI, MPUMEHEHWe KOTOPBIX HEOOXOAWMO JJI PEIleHud
3agaun, 0e3 KaKMX-THOO0 MPeoOpasoBaHWU C€ HX HCIOJIb30BAHUEM,
HaIpaB/IEHHBIX HA pelleHue 3a1a4u, u 6e3 oTsera.
nJim

— B pemenun orcyrersyer OJTHA us ucxonubix gopmy:, HeoOxogumas| ¢
IJI pellieHus 3anaun (WIN yTBEPIKAECHHE, JejKalee B OCHOBE PEeLIeHH:),
HO TIPHUCYTCTBYIOT JIOTHYECKH BEpHbBIE MPeodpasoBaHUA C HMEIIAMHUCT
opmysamu, HanpaBJIeHHbIE HA PEIIeHue 3a/1a49H.

. i
— B OJJHOMU wu3 ucxogubix opMy1, HEOOXOAUMBIX IJIA PEIIeHUA 3aJa9n
(WIu yTBEP:KIEHUH, JIeKAIlleM B OCHOBE PeIlleHu:), JOMIyIlleHa OlubKa, HO
IPUCYTCTBYIOT JIOTUYECKHW BEpPHbIE IIPeobpasoBaHUA € HMEIIUMHUCA
dopMmyamu, HapaBJIeHHbIE HA PelleHne 3a1a4H.

Bce cmyuam pemreHms, KOTOpble He COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KpPUTEPHUsAM BBICTABIEHUA OIEHOK B 1, 2, 3 Oamra (ucmoiab3oBaHme 0
HEIIPHMEHUMOI0 3aKOHA, OTCYTCTBHEe 00jJee YeM OJHOIO HCXOZHOTO
ypaBHEHUd, pa3pO3HEeHHbIe 3aIIUCH U T.IL.).

®dusuka. Bapuant No 1 10

Ilo ycmoBmio 3amaym IIy4OK CBeTa, PACIPOCTPAHAIONIMICA IapayljIeIbHO INIaBHOH
ONTHUYIECKOU OCH COOMpPAIOIINX JHUH3, II0CIe MafeHud Ha IEePBYI0 JUH3Y BBIXOIUT U3
BTOPO¥ JIMH3BI, OCTaBafAcCh MApaIIeNIbHBIM. OTO O3HA4YaeT, dYTO CHCTEMA
TEJIECKOIIMYECKAd, TO €CTh 3aAHUU (POKyC IEepBOM JIMH3BI COBMEIIEH C IepeJHUM
cdorxycom BTOpOit samH3bL. [locne yBemwdeHWA pPACCTOAHUA MEKIY JIHH3aMH Ha
BennurHy AL 3amguuii (POKyC NMEepBO JTHH3BI UTPAET POJIb BTOPUYHOTO HCTOYHUKA

cBeTa. TOT UCTOYHUK JeHCTBUTENbHBIHN, OH PACIIOIOKeH Ha paccrogHuu Fy + AL ot

BTOpO¥ uH3EL, rae F5=1/D, — ee doxycHoe paccrosuue. CoriacHo opmysie TOHKOH

1 1 1 .
AWH3BI: ——— + — = —, e b — HCKOMOe PACCTOSHHE OT BTOPOH JIHH3BI [0
F2 + AL b F2

Fz(F2+L) _ 1+LD2

TOYKH, B KOTOPOI chokycupyercs mydok ceera. Orcroga b =

L LD?
1+LD
IloacraBaas yucaa v IPoBEPAs Pa3sMepPHOCTh, HAXOIHUM OTBET: b = Tzz =3 M.
2
Homycraerca perrerne "o yacTaM" (C MPOMEKYTOYHBIMUA BbIUUCIEHUAMH).
1+LD
Omeem: b = —22 =3 M.
LDj
Cognep:xanne Kpurepusa Banabr

IlpuBenerno I1moJHOE MpPABUIBHOE pEIIeHMe, BEJIIOUYAIOIIee ClIeLyoLIre
3JIEMEHTBHI:

1) mpaBWJIBHO IIOCTPOEH XOJ CBETOBOTO JIyda W IIPABHJIBHO 3aIHCAHBI
dopMynbl, BeIpamaiolue (QU3NYECKHEe 3aKOHBLI, IPUMEHEHHE KOTOPBIX
HEeoOXOAMMO IS PeIleHHs 3aJadd BbIOPAHHBIM CIIOCOO0OM (B JaHHOM
PeLIeHNH — COOMHOWEHUS Mencdy OoKycHbim paccmoshuem u| 3
ONMUYECKOl CUMO0LL AUHIBL, POPMYAQ MOHKOLL AUHIBL);

2) mnpoBefeHbI HEOOXOAMMBbIE MaTeMaTHYeCKHe Ipeo0pa3oBaHuA U
pacuernl, MPHUBOAAINKE K IPABAJIBHOMY YHCIOBOMY OTBETy, H
MPEeJICTAaBI€H OTBET; IPH 3TOM JOILyCKAETCS PEeIIeHHe «II0 4YacTaM» (C
MIPOMEIKYTOYHBIMY BBIYHCICHUIMH).

Makcumanvrutii 6aaa 3

Ha onrtwyeckoil ckaMbe yCTAHOBJIEHBI JBE TOHKWE JIMH3BI: IIEPBAd — C
onrmdecko cunoi Dy > 0, 1 BTopas — ¢ ONTHYECKOH CHiIol D, = +210Tp.

I'maBubBIe onTHYeCKHe OCH JIMH3 COBIIAAAIOT. M3BeCTHO, YTO Y3KHH IIydYOK
CBeTa, PACIPOCTPAHSIOIINNACA BHOAb IJIABHOH OINTHYECKOH OCH JIMH3,
rocJie HajeHusa Ha MePBYI0 JIMH3Y BBIXOAUT M3 BTOPOH JHH3BI, OCTABAICH
napaJjienbHbIM. Pacerosaure Mexay auusamu ysemuduan Ha AL = 10 cum.
Ha xaxoM paccTossHMH OT BTOPOM JIHH3bI CDOKYCHUPYETCA IIYUIOK?

Pewenue.

© MHOO, 2009 r.

IIpencraBienHoe pereHue COMEP:KUT II. 1 IOJHOTO pelleHus, HO U UMeeT
OJTMH W3 CJIEIYIOIINX HEJOCTATKOB:
— B HeoOXomMMBIX MaTeMATHYECKHX  IIPeo0Pa3sOBaHHUAX  HIU
BBIYHCJIEHUAX JOIMYIeHa OMubKa.

nJim
— Heobxoguvbie MaTemaruuecKkue Mpeo0pa3OBaHUA U BBIYUCIEHUS
JIOTMYECKY BEPHBI, HE COIEPIKAT OUINOOK, HO He 3aKOHYEHBL. 2
nJim

— He mnpencrasimensr mnpeobpasoBaHus, MIPUBOAIINNE K OTBETY, HO
3aMKCaH IPABUIbHBIA YHCIOBOW OTBET WJIM OTBET B 00IIEM BHIE.
nJian

— Pemtenne comgep:uT OmMHOKY B HEOOXOOMMBIX MAaTEMATHYECKUX

npeobpas3oBaHUIX U He JOBEIEHO JI0 YKCI0BOr0 OTBETA.

© MHOO, 2009 r.
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IIpencraBnenbl 3amucu, COOTBETCTBYIOIIHE OLHOMY W3 CIEAYIOIUX
CIIydaeB:
— IlpencraBmieHBl TONBKO IIOJOXKEHHS ¥ (DOPMYJBI, BBIPAKAIOIINE
(pusmueckre 3aKOHBI, IPUMEHEHWE KOTOPHLIX HEOOXOMUMO I PeLIeHUS
3ajaum, 0e3 KaKUX-THOO0 MpeoOpasoBaHHE C MX HCIOJIb30BAHUEM,
HaIIpaBJIEHHBIX Ha pellleHue 3a1a4u, U 6e3 oTBeTa.
nJim

— B pemenun orcyrcreyer OJlHA u3 ucxomunix dopmysn, HeoOxomumast 1
LIS pellleHus 3amauu (WM yTBEp)KIEeHHUe, Jekaliee B OCHOBE DeIeHus),
HO IPHCYTCTBYIOT JIOTHYECKU BEpHBIE MPeo0pas0BaHUA C UMEIOIIHMUCS
¢opMmysamu, HanlpaBJIeHHbIE HA PellleHue 3a1a4H.

. nim
— B OJTHOMH wu3 ucxomubix popMys1, HEOOXOMUMBIX JJI PEIIeHUA 33129
(uu yTBEPKACHHUH, JIeKAIEM B OCHOBE PeIIeHNn), JOIyIeHa OmubKa, HO
IPUCYTCTBYIOT JIOTUYECKH BepHBbIE IIPeo0pas3oBaHUA C UMEIOIIHUMUCH
¢opMynamu, HapaBJIeHHbIE Ha pelleHne 3a1a4u.

Bce cayuau pereHus, KOTOpble He COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KpPUTEepUsAM BBICTABIEHUA OIeHOK B 1, 2, 3 Oanna (WcHoiab3oBaHUE 0
HEIIPUMEHUMOIO0 3aKOHA, OTCYTCTBHE 00jJiee 4YeM OJHOTO HCXOIHOTO
ypaBHEHHs, pA3PO3HEHHBIE 3AIKCH U T.IL.).

Makcumanvrulii 6aa1 3

KocMmuueckuii 30Hm C ILIOm[AAbi0 IomepedHoro cedenus S = 0,66 M2

CBOOOMHO IBHUIKETCA B IIPOCTOPAX KOCMOCA BIAIH OT HEOECHBIX TeI C
mocTosTHHOM cKopocThio V = 100 xm/c. Heosxumanso 3oHA momajgaer B
HEIIO/IBMIKHOE IIhLIEBOE O0JAKO0, COCTOsINee W3 OAWHAKOBBIX IIBLUINHOK
Maccoii mg = 1wmr. IIpIMHKM paBHOMEPHO pacIpeleleHbl 0 00beMy

obsaka, WX KOHIIEHTpAIWsi cocraBiasger n =1 M. Ilbinuuka,

YAAPUBIINCH O 30H[, OPUIUNAeT K HeMmy. Jad TOro 4TOOBI COXPaHUTH
HAYaJIbHYI0 IIOCTOSHHYIO CKOPOCTH ABHIKEHUA 30HIA, YIPAaBIAOUWINN UM
orepaTop BKJIIOYAET (POTOHHBIN ABUTATENb, KOTOPBIH UCILyCKAaeT (DOTOHBIL,
umemwiue AauHy BoJAHBI A = 1 MEM. CKOIBKO (POTOHORB 3a OfHY CEKYHIY
HCIyCKAeT [JBUTATeldb, €CAM OHH BBUIETAIOT B  HANPaBJICHUH,
IIPOTHBOIIOJIOKHOM HAIIPABIEHUIO ABMIKEHNUA 30HAA?

© MHOO, 2009 r.
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3a BpeMa Af k 30HIY IPHUIHIAIOT IBITHHKY 0011el Maccol Am = pSVAt, toe p = nmy
— IUIOTHOCTh  IbLIeBOTO  o6jaka. OHH  coo0IAOT  30HAY  HMMILYJIBC
Ap =AmV = anSVzdt. Jl1st Toro, 9TOOBI 30H IBUTAJICSI C IIOCTOSHHOM CKOPOCTHIO,
BBLIETAIONEe U3 ABHrareid (POTOHBI IOJIKHBI COOOIATH 30HAY TAKOH IKe II0
MOJYJI0, HO IIPOTHBOIIOJIOKHBIA II0 HAIPABJIEHHIO HMITyJIbc. CiiemoBaTeabHO,
4p = p, - NAt, tne p, = ris HUMITyJIbC OMHOTO poToHa, N — HCKOMOE YHCIO (POTOHOB,

WCIIyCKaeMbIX IBHUTaTeseM 3a 1 cexkyuay. M3 samumcaHHBIX (DOPMYN IOIydaeM:

nmgS V2
N = — IloncraBnaa uywucna W TPOBEPAA Pa3MEPHOCTh, HAXOIUM OTBET:
2
nmySV<A _
N=-7020 2 1037

Homycraerca perrerne "o yacTaM" (C MPOMEKYTOUYHBIMUA BbIUUCIEHUAMH).

anSVz/I

OtBeT: N = =1037¢71,

Copep:xanue KpuTepUsi Baisx

Ilpusenerno mosHOE MPABUIBHOE pEIIeHMe, BEIIOUYAIOIIee CleLyolire
3JIEMEHTBHI;

1) mpaBuAbHO 3amKcaHbl (POPMYJIbI, BbIpasKamwlnue (PU3UIECKHe 3aKOHBI,
IpUMeHeHUEe KOTOPBIX HEOOXOAMMO IS PEILIeHWs 3a7a4d BbIOPAHHBIM
coco60M (B TAHHOM PEIIEHUU — 8bIPANCEHUS 048 UMNYALCO8, KOMOpble
coobwaromes 3010y Yacmuyamy nuliu U OmMoHaMU, 8bLACMARWUMU U3 3
dsuzamens, a makyce C6A3b Mewcdy UMNYAbCOM U OAUHOU BOAHbL
gomona);

2) mpoBemeHBI HEOOXOAWMbIe MaTeMaTHYecKre IpeobpasoBaHus U
pacuyeTsl, MNPUBOAALIME K M[PABHILHOMY YHCIOBOMY OTBETY, H
MIPEJICTAaBIE€H OTBET; IPH 3TOM JOIyCKAETCS PEeILIeHHe «II0 4YacTaM» (C
MIPOMESKYTOUHBIMHU BhIMUCIEHUAMH).

IIpencraBnentoe peleHyre COAEPKUT II. 1 IIOIHOTO PEIIeHHs, HO U MMeeT
OJTMH W3 CJIeIYIOIINX HEeJOCTATKOB:

— B HeoOXomMMBIX  MaTeMATHYECKHX  IIPeo0PasOBaHHUAX WU
BBIMUCIIEHUAX JIOMyIeHa OIInOKa.

nJium
— Heobxoguvbie MaTemaruueckue Mpeo0pa3OBaHUA W BBIYUCIEHUS
JIOTMYECKY BEPHBI, HE COIEPIKAT OUINOOK, HO He 3aKOHYEHBL. 2
njim

— He mnpencrasimensr mnpeobpasoBaHus, NPUBOAAIINE K OTBETY, HO
3aMMCaH IPABUIbHBIA YUCIOBOW OTBET WJIM OTBET B 00IIIEM BHIE.

nJian
— Pertenne comgep:uT OMHOKY B HEOOXOMMMBIX MAaTeMATHIECKUX
npeobpa3oBaHUIX U He JOBEIEHO 10 YKMCI0BOTr0 OTBETA.

© MHOO, 2009 r.
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IIpencraBnenbl 3amucu, COOTBETCTBYIOIIHE OLHOMY W3 CIEAYIOIUX
CIIydaeB:
— IlpencraBmieHBl TONBKO IIOJOXKEHHS ¥ (DOPMYJBI, BBIPAKAIOIINE
(pusmueckre 3aKOHBI, IPUMEHEHWE KOTOPHLIX HEOOXOMUMO I PeLIeHUS
3ajaum, 0e3 KaKUX-THOO0 MpeoOpasoBaHHE C MX HCIOJIb30BAHUEM,
HaIIpaBJIEHHBIX Ha pellleHue 3a1a4u, U 6e3 oTBeTa.
nJim

— B pemenun orcyrcreyer OJlHA u3 ucxomunix dopmysn, HeoOxomumast
LIS pellleHus 3amauu (WM yTBEp)KIEeHHUe, Jekaliee B OCHOBE DeIeHus),
HO IPHCYTCTBYIOT JIOTHYECKU BEpHBIE MPeo0pas0BaHUA C UMEIOIIHMUCS
¢opMmysamu, HanlpaBJIeHHbIE HA PellleHue 3a1a4H.

. nim
— B OJTHOMH wu3 ucxomubix popMys1, HEOOXOMUMBIX JJI PEIIeHUA 33129
(uu yTBEPKACHHUH, JIeKAIEM B OCHOBE PeIIeHNn), JOIyIeHa OmubKa, HO
IPUCYTCTBYIOT JIOTUYECKH BepHBbIE IIPeo0pas3oBaHUA C UMEIOIIHUMUCH
¢opMynamu, HapaBJIeHHbIE Ha pelleHne 3a1a4u.

Bce cayuau pereHus, KOTOpble He COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KpPUTEepUsAM BBICTABIEHUA OIeHOK B 1, 2, 3 Oanna (WcHoiab3oBaHUE
HEIIPUMEHUMOIO0 3aKOHA, OTCYTCTBHE 00jJiee 4YeM OJHOTO HCXOIHOTO
ypaBHEHHs, pA3PO3HEHHBIE 3AIKCH U T.IL.).

Makcumanvrulii 6aa1

© MHOO, 2009 r.
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Kpurepuu oneHUBaHNA 3aJaHUH C PA3BEPHYTHIM OTBETOM

Hy‘IOK QJIEKTPOHOB OBHUKETCA BI0OJb

TOPHU30HTATBHOU OCH 3IEeKTPOHHO-Iy4eBOMI
TpyOKM ¥ CO3JaeT B IIEHTpe ee KPYIJIoTo
SKpaHa fApKoe NATHO (HA PHCYHKE IIyYOK
IBMKeTca «HA Hac»). K Tpybke cmesa ST 1N
MeJIEHHO IOTHOCST II0JIOCOBOM IIOCTOSHHBIN
MAarHurT, CEeBEPHBIU II0JIIOC KOTOPOTO
HaIpaBJIeH B CTOPOHY TpyOKU
MEepPIIeHINKYJIIPHO ee OCH. 3areM, He yOupas
MarHuTa, K TpyOKe CHU3Y MEAJIEHHO IIOAHOCAT
KOHeIl CTeKJISHHOM IaJoYKH, HaTepToH
menkom. Onwumure, Kax OymeT BecTu cebs
IIATHO HA DKpaHe B Te4YeHUe BCEro IIpoIiecca,
U TOACHWUTE CBOM OTBET, COCJIABIINCH Ha
HeobxoxuMble U3UIECKHE 3aKOHBL.

1) ONeKTpOoHHI B IIy4Ke KMEIOT OTPHULATEJIbHBIM 3apsil U IBHKYTCI B
HAIpaB/IeHUH K SKpaHy (TO eCcThb, C TOYKH 3PEeHUS PHUCYHKA, «HA HAC»). JIuHHU
MHIYKIIMH MATHUTHOIO ITOJISI BBIXOZAT M3 CEBEPHOrO II0JIICA II0JI0COBOr0 MATHHTA,
TO €CTh BO3Jie JJIEKTPOHHO-JIyYeBOH TpPYOKM, M BHYTPH Hee BEKTOP HUHIYKIINU
Harpasiied BOpaBo. Ha sieKTpoHbl, NBHKYIIHECS B MATHHTHOM IIOJIE, IEeHCTBYeT
cuna Jlopenna. Ee HampaB/ieHre MOKHO OIPENEIUTh, MOJIb3YSICh IPABUIOM JIEBOI
pykH (IIpH 9TOM HEOOXOQWMO YYECTh OTPUIIATENbHBIM 3HAK ABUKYIIUXCSI 3apPAN0B).
B paccmarpusaemom ciaydae cuina Jlopenma Oyzmer HampasieHa BHu3. IlosToMy mpu
IIOJHECeHUH K DIIEKTPOHHO-IyYeBOH TPyOKe clieBa CEeBEepPHOro IIONI0CA MATHHTA
MISATHO Ha SKpaHe OyJeT cMeIaTbCcsa BHH3. BenwuuHa cmerneHus 6ymeT Bo3pacTaThb
110 Mepe IPUOIMKEeHUI MATHATA K TPYOKe, ITOCKOJIbKY IIPH 3TOM BO3PaCTaeT MOIY/Ib
WHIYKIIMHA MATHATHOTO TOJIA.

2) CrernanHas NAIOYKA, HATEpTad IIIEJIKOM, S3apSiiKeHa IIOJIOMKUTEILHO.
OJIEKTPOHBI, IBUKYIIUECT B IIy4Ke, OyAyT IPUTATUBATELCI K manouke. Ilosromy mpu
IIOJHECeHUN CHH3Y K 9SJIEKTPOHHO-IYYEBOH TPYOKe ITOJIOMKUTEILHO 3apsKeHHON
MMAJOYKH MATHO HA JKpaHe Tak:ke Oymer cMmernarbesa BHu3. CraemoBaresbHO, eciau
IOAHECTH CHHU3Y K TPyOKe 3apsa:KeHHYI0 MAJOYKy, He yOupas II0JIOCOBOM MATHHT, TO
CMellleHHe BHH3 IIATHA HA SKpaHe YBEJIWYUTCA. BeawyunHa CMeIeHusa Oyaer
BO3pacTaTh [0 Mepe TNPHONMKEHHS IAJOYKH K TPYOKe, IMOCKOJABKY MIPH STOM
BO3pAacCTaeT MONYJb HANPIKEHHOCTH JIeKTPHUUECKOT0 IOJd 3apAKeHHON TAJI0YKH.

Copep:xaune Kpurepus Bamxasx

IIpuBemeno mosiHOE HPaBUILHOE pEIleHHe, BKI0YAIONIee NPABUILHBIN
orBeT (B JJAHHOM CIIydae — ONUCAHUE 08UMNCEHUS NAMHQ HQ IKPAHe), U
[IOJIHOE BEpPHOE 00BbACHEHNEe MPUIUH BOBHHKHOBEHHUS TAKOTO JIBIKEHUS (B 3
JaHHOM ciydae — n.I1-2) co CCbUIKOM HA HEOO0XOIWMbIE 3aKOHBI
3JIEKTPOMArHeTH3Ma U MeXaHWKHU (B JaHHOM ciIydyae — Ha gopmyay 044
cunwt Jopenya u na saxon Kyaona).

© MHOO, 2009 r.
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IIpuBemeno pemrenne W [JaH BEPHBIA OTBET, HO HUMeETCH OJWH U3
CIIEIYIOIINX HETOCTATKOB:
— B obbsacuennn comepikaTcs JUINE 00LIMe PACCY:KIEHUA 6e3 IPUBI3KY K
KOHKDETHOHM CHTyaluy 3afa4d, XOTd YKAa3aHbl BCE HEOOXOJUMBIE
(pusmyeckue IBIEHNUS U 3aKOHBI.

nJim
— Paccyxgenus, mpusofdauire K OTBETY, IPEACTABIEHBI He B IIOIHOM
obbeMe MU B HUX COLEPIKATCS JIOTHIECKHe HeJOUeThL.

njim
— Hepgocrarouno o6ocHoBaHO mpuUMeHEHHEe (PUBUIECKUX 3aKOHOB,
HEOOXOAMMBIX JIJIsI IOJHOTO TPABUJIBLHOTO PEIIeHHUS.

IIpencrasnensr 3amucu, COOTBETCTBYIOINME OJHOMY U3 CIEAYIOIINX
ClIy4JaeB:
— IlpuBenmenn! paccy:xmeHua ¢ ykasaHueM Ha (DU3UYECKHe SBIEHUT U
3aKOHBI, HO JAH HEBEPHBIA WJIM HEIIOJHBIA OTBET.

nJim
— IlpuBenens! paccy:xmeHus ¢ ykKazaHueM Ha (PU3UYECKHUE ABIEHUA U
3aKOHBI, HO OTBET He [JaH.

nJiu

— IlpencraBiieH TONBKO IPABUIBHBIN OTBET 6€3 060CHOBAHMH.

Bce cayuam perenus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM
KPUTEPUSIM BBICTABIEHHS OIEHOK B 1, 2, 3 Oamra (MCIOIbL30BaHKE
HEIPHMEHHUMOTO 3aKOHA, Pa3pO3HEeHHbIe 3alIHCH U T.I1.).

Maxkcumanvrulii 611
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®dusura. Bapuaur Ne 2 3

Ha ropusoHTaIbHOM IOy CTOUT BEPTUKAIBHAA IPAMOYTOIbHAA IIJIOCKAT
CTeHKa, BEpXHMH Kpad KOTOpoW ropusoHTanmeH. Ha HekoTropom
pacCcTOSHUY OT CTEHKM HA IOy YCTAHOBJIEHA MajeHbKag WUIPyIIedHas
IyIIKa, KoTopad crpender mapukamu. lIkogpHWK HampaBiseT CTBOJ
MYIIKW [IPAMO HA BEPXHUH Kpal CTeHKH (BIOJb IyHKTUPHOH JWHUHU) U
IIPOM3BOAUT BBICTPesa. lIpym sTOM mIapWK JETUT Tak, YTO IJIOCKOCTH €T0
TPAeKTOPHH NEPIIeHIUKYIAPHA CTeHKe, U II0afaeT B CTEHKY B TOUKe A,
KOTOpas HaxXOAWTCA HA PACCTOAHHHU h = 5 cM OT ee BepxHero kKpad. Yemy
paBHa HadyaldbHasd CKOPOCTh V() IAPUKA, €CIH CTBOJI IIYNIKU HAXOTUTCA Ha

paccrosaun R = 70 cm ot BepxHero Kpasa creHku? CumTarh, 94TO IyIIKA
MaJIeHbKas 110 CPABHEHMIO C BBICOTOM CTEHKHW, 4 BIUAHHMEM BO3IyXa Ha
IBHKEHHE IIIapHUKA MOKHO IIPeHeOpedb.
/]
e Ih
/

Pewenue.

O6o3uaunm BBICOTY cTeHKM H, a paccrosHue ot mymiu a0 crenku L. Hampasum
KoopauHATHYI0 0ch OX rOPHU30HTAILHO MEPHEHIUKYISIPHO CTEHKE B HAIPABICHUU
IOBY:KEHUS IIapuka, a ock OY — BepruranbHo BBepx. Hauano KoopauHaT COBMECTUM
C TOYKOM BBbUIETA NIApWKA K3 CTBOJIA IYUIKWA, BpeMd ! OyJeM OTCUUTHIBATH OT
MoMeHTa BbIcTpesna. Torna ypaBHeHUA IBUIKEHUS Iznapmca BIOJIb YKa3aHHBIX OCeH

. t
umeloT BUA: X(¢) = Vpcosa -t u y(t) = vysina - ¢ — gT’ TJle 0 — yToJI MeXIy BEKTOPOM

HaYaIBHOM CKOpocTH Iapuka u ocbio OX. YciaoBue momamgaHus [MIAPUKA B CTEHKY
umeer Bum: x(¢)=L u y(t)=H—-h . Orcioma Bpema mojiera IIapuUKa 0 CTEHKH

{ = ————, ¥ U3 BTOPOTO YPABHEHUA HUMEEM:
VpCos a
L ? L2
H—h=vysina - - =Ltga—%,
vopcosa 2 | vycosa 2vgcosTa
1
YuwutbiBad, 4uto Ltga=H u 9To m =1+ tgza , TIOCTIEIHIO (POPMYJY MOIKHO
2 2
L H
mepemucatb B Bume: /= g_2 1+ —| Orcopa vp= /é(l,z—i-H2 =R /é.
2V0 L 2h 2]1

IloacraBaas yucaa v IPOBEPASI pa3sMepHOCTh, HAXOIUM OTBET: U, = 7 M/c.
Iomycraerca perrerne "o yacTam" (¢ MPOMeKYTOYHBIMU BLIqI/Ic(}[eHHHMH).

© MHOO, 2009 r.
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Omeem: vy = R £ = 7ue.
2h

Cognep:xanne Kpurepusa

Banasl

IIpuBeneno mosiHOe IpaBHUIBHOE peIleHHe, BRIIOYAIOIlee CleryIoliue
3JIEMEHTHI:

1) npaBunbHO 3amucaHbl (POPMYJIBI, BBIPAKAIOIINE COOTHOIIECHWU,
OpYMEeHEeHHEe KOTOPBIX HEOOXOAMMO IS PEIIeHWs 3a7a4d BbIOPAHHBIM

crroco6oM (B TAHHOM peIIeHUH — 3QKOHbL 08UMNCEHUS WapuKa 600/1b
KOOPOUHAMHBLX OCell U YCA08USL NONAOAHUSL WAPUKE 8 3A0AHHYI0 MOYUKY
CMeHnKl);

2) mpoBemeHBI HEOOXOAWMbIe MaTeMaTHYecKHe IpeobpasoBaHus U
pacueTbl, MPHUBOAAIIME K MIPABHILHOMY UYHCIOBOMY OTBETY, H
[IPeACTaBIeH OTBET; IIPH JTOM [OOIYyCKAETCI PEIIeHHe «II0 YacTaM» (C
MIPOMESKYTOUHBIMHU BBIYHCICHUAMH).

IIpencraBnentoe pereHre COAEPKUT II. 1 IIOIHOTO PEIIeHUs, HO U NMeeT
OJIMH W3 CJIEIYIOIINX HEeJOCTATKOB:
— B HeoOXOmAMMBIX  MaTeMaTHYECKHX
BBIMUCIIEHUAX JOIMYyIeHa OIInOKa.

nJim
— Heobxogunvbie MaTemarnueckue Mpeo0pa3oBaHUA U BBIYUCIEHUS
JIOTHYECKH BEPHBI, He COJ[eP:KaT OUO0K, HO He 3aKOHUEHBI.

nJjim
— He mnpesacrasnensr mpeo6pasoBaHvsi, MPUBOAIIAE K OTBETY, HO
3anucaH IPaBUILHBIM YHUCIOBOH OTBET WM OTBET B 00IlEM BHJIE.

N
— Pemenue comepiuT OmMMOKY B HEOOXOTUMBIX MATEMATHIECKUX
mpeo6pa3oBaHMIX U He JOBEAEHO 10 YHCI0BOTO OTBETA.

npeobpa3oBaHUIX  HJIH

IIpencraBnensr samwcy, COOTBETCTBYIOLIME OLHOMY W3
CIIy4aes:
— IlpencraBneHbl TONBKO IIONOKEHUA U (POPMYJIBI, BBIPAKAIOIIHE
(usmueckre 3aKOHBI, IPHUMEHEHHEe KOTOPBIX HEOOXOAWMO AJA PeLIeHUd
3amaun, 0e3 Kakux-mub0 NOpeoOpa3OBaHHUU € UX HCIOJIH30BAHHUEM,
HaIpaB/IEHHBIX HA PelleHue 3a1a4u, u 6e3 oTsera.
nJim

— B pemennn orcyrcrsyer OJJHA u3 ncxomubix dopmyn, HeoOxogumas
IUI pelieHus 3amadu (WM yTBEp:KIeHWe, JIelKallee B OCHOBE PEeIIeHHs),
HO TIPUCYTCTBYIOT JIOTHYECKH BEPHBIE IPeoOpa3OBAHUSI C WMEIOI[UMUCT
thopMmynamu, HaIIpaBIeHHbIE Ha peLIeHne 3a1a4n.

. njim
— B OIHOMH wu3 ucxomubix dopmysi, HEOOXOIUMBIX [IJId PELIeHUs 3a1aqm
(unu yTBEpIKIAEHUH, IEKAIeM B OCHOBE PEeIIeHNs), AOMylleHa omubKa, Ho
MPUCYTCTBYIOT JIOTHYECKH BEpHBbIE IIPEoOpa30BAHUA C HMEIOI[UMUCT

CIIEYIOIINX

dopMmynaMu, HaIpaBJIeHHLIE HA PEIeHNe 3a0a4u.

© MHOO, 2009 r.
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Bce cmyuam pemreHms, KOTOpble He COOTBETCTBYIOT BBINIEYKA3aHHBIM
KPUTEPHUsAM BBICTABIEHUA OIHOK B 1, 2, 3 Oamra (ucmoiab3oBaHme 0
HEIIPHMEHUMOI0 3aKOHA, OTCYTCTBHEe 00jJee YeM OJHOIO HCXOZHOTO
ypaBHEHUd, pa3pO3HEeHHbIe 3aIIUCH U T.IL.).

Makcumanvrutii 6aan 3

Beprukanbublil MUIUHAPHIECKHUN COCY C TEILIOMPOBOIAIINMU CTEHKAMU
3aKPBIT TOHKUM TAMKEIbIM TOPHU30HTAJIBHBIM IIOPIIHEM MAaccoM m = 5 Kr,
KOTOPBIA MOMKET [BHUTAThCA 6e3 TpeHuda. B cocyme mox mopurHeM
HaXOAUTCA ONHOATOMHBIM wHaeanbHbli ra3. CHavama B  cocyq,
MOAIEPIKUBAS TEMIIEPATYPY €ro COAEPIKMMOr0 IMOCTOSHHOM, I00aBHIH
HEKOTOpPOEe KOJIMYEeCTBO TAaKOTO JKe rasa, BCJIEJCTBHE 4Yero IIOPIIEHb
nogHsyica Ha Bbicory H = 20 cM. 3aTreM coCyq W €ro COIEp:KUMOe
MEIJIEHHO OXJIaJUIN TaK, YTO MOPIIEHb BEPHYJCA HA IIPEKHEE MECTO.
Hatitu Mopysnp KoamuecTBa TeIUIOTHI ||, OTBemeHHOM OT rasa IIpH

OXJIAKIEHUH COCYA.
Pewenue.

Ilycth B MCXOZHOM COCTOSSHMM B COCy[€ HAaXOIWIOChV MOJEH ras3a, KOTOPBId
sanuMan ob6weM V mpu Temmeparype 7T. [laBnemuwe rasa B TedyeHHMe Bcex

mg
TIPOUCXOAAIUX IPOIIECCOB IIOCTOAHHO U PABHO P = T’ rae S — mIoaAb HOPIIHA.

IIpu noGasnenunm B cocyn Av mosnedt rasa obbeMm cocyma ysenuwuwmica wHa SH.
ITosromy ypaBuenme Kiameiipona — Mengeneesa s rasa mocie IOXHATHS

nopiurasa umeer Bux: p(V+ SH) = (v+4v)RT.

ITocne oxna:xaenua rasa or Temmeparyps T 1o HEKOTOpPO# TeMIepaTypsl 7] 06beM
raza cran npexauM. Ilostomy ypasuenme Knameiipona — MengeneeBa a1 rasa B
KOHEYHOM cocTosHUU uMmeeT Bun: pV = (v+4v)RT,. Beraurad Bropoe ypaBHeHUE U3
nepBoro, norydaem: pSH = (v +4v)R(T - T;).

B coorBercTBHY € ITEPBHIM HAYATIOM TEPMOJUHAMUKH, IPU MEIJIEHHOM OXJIAXKICHUN
rasa or TeMmmeparypbl I' 1o TeMmmepaTrypsl /j0T rasa ObLIO OTHATO KOJIHYECTBO
TEIJIOTHI, PaBHOE CyMMe YOBIIH BHyTpPeHHeH 9Hepruu rasa u paboThbl, COBEPIIEHHOH
rasom MIPOTHUB [IOCTOSTHHOH BHeIIHeH CHUIIBL (cume1 TAKECTH):

0= E(V +4v)R(T} — T) - pSH. Cunenyer obparuTh BHHMaHHe Ha TO, 4TO pabora

A =-pSH, coBepmaeMas razoM, B JaHHOM CJIydae OTPHUIATENbHA, TaK Kak ras

CKMMaeTcs 1o AelicTBueM BHemrHel cuibl. OTciofa ¢ yueToM paHee IOJyYeHHOH
opMyIBI, HAXOIUM:
‘Q = %(V+AV)R(T— 1) +pSH = %pSH+pSH= %pSHz %mgH

IToxcrasnss yucia u MpoBepsis pasMepHOCTb, HaxoauM oteer: |Q |= 25 [[:x.
Homyckaercs pererre "mo 9acTaM” (¢ IPOMEKYTOYHBIMY BHIMUCIEHUIMHT).

Omeem: |Q |= %mgHz 25 .

© MHOO, 2009 r.
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Cognep:xanne KpuTepua

Banasl

IlpuBemeno momHOE HIPABWIBHOE peIIeHWe, BEIOYAION[Ee CIELYIOIIne
SIEMEHTHI:

1) mpaBuAbHO 3amKcaHbl (POPMYJIbI, BbIpasKawlnue (PU3UIYECKHe 3aKOHBI,
OpuUMeHeHue KOTOPBIX HEeOOXOAWMO [JIS PEIIeHHUs 3aJa4d BhIOPAHHBIM

crrocobom (B JaHHOM pelleHuu — ypashenue Kaanetipona — Merndeneesa
04 2a3a nocae NOOHAMUS U NOCAE ONYCKAHUS NOPUIHA, Nepeoe HAYAL0
mepmoOuHAMUKL 015 npoyecca U306apu1eckozo 0XaAaxnc0enus 2a3a);

2) mpoBemeHBI HeOOXOAWMbIe MaTeMaTH4ecKue IpeobpasoBaHus U
pacuerbl, MPHUBOAAIIME K MIPABHILHOMY UYHCIOBOMY OTBETY, H
MIpEeNCTaBIeH OTBET; IIPH 3TOM OOIyCKAETCI PEIIeHHe «II0 YacTaM» (C
MIPOMEJKYTOUHBIMH BBIYHCICHUAMH).

IIpencraBienHoe pereHue COMEP:KUT II. 1 IMOJHOTO pelleHus, HO U UMeeT
OIIVH U3 CIIEAYIOIINX HEIOCTATKOB:
— B HeoOXOAMMBIX  MaTeMaTHYECKHX
BBIUHC/IEHUIX MOIyIeHa OIrbKa.

nJIn
— Heobxonnvbie Maremarnueckue MpeoOPa3oBaHUA U BBIUUCIEHUA
JIOTHYECKH BEPHBI, He COIep:KaT OMIHO0K, HO He 3aKOHYEHEL.

nJian
— He mnpencraBimensr mnpeobpasoBaHus, NPUBOAAIINE K OTBETY, HO
3aMMCaH IPABUJIbHBIA YUCIOBOHM OTBET WJIM OTBET B 00IIIEM BHIE.

nJIn
— Pemenue comepsuT OmHMOKYy B HEOOXOAMMBIX MATEMATHYECKHUX
npeobpasoBaHUAX U HE JOBEIEHO [0 YHUCIOBOI0 OTBETA.

mpeoOpasoBaHUAX WU

IIpencraBienbl 3amwich, COOTBETCTBYIOI[ME ONHOMY W3
CIIy4aes:
— IlpencraBneHbl TONBKO IIONIOKEHUA U (POPMYJIBI, BBIPAIKAIOIIHE
(pusmueckre 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOXUMO I PeIleHus
3agaum, 0e3 Kakux-Iub0 IpeobpasoBaHMii C UX WCIOJb30BaAHHEM,
HaIpaB/IEHHBIX HA pelleHue 3a1a4u, u 6e3 oTsera.
i

— B pemrerun orcyrcreyer OJIHA u3 mcxomubix dopmys, HeoOxomquMas
IUIS pelleHus 3amaun (MIu yTBEpIKIeHHe, exKallee B OCHOBE PEIIeHUs),
HO TIPUCYTCTBYIOT JIOTHYECKH BEPHbIE IPeoOpa30OBAHUSA C WMEIOI[UMUCH
opmyamu, HanpaBJIeHHbIE HA PEIleHue 3a/1a49H.

. nJiu
— B OIHOMH wu3 ucxomubix dopmysI, HEOOXOIUMBIX [IJId PELIeHUs 3a1aun
(WIH yTBEpKIEHUH, JIEKAIIEM B OCHOBE PellleHus), AOIyIeHa OmubKa, HO
IIPUCYTCTBYIOT JIOTHYECKH BEpHBIE IIPE0Opa30BAHUA C HMEIOU[UMUCA
dopmysmamu, HapaBJIeHHbIE HA PelleHne 3a/1a4u.

CIIEYIOIINX

Bee ciyuam perieHus, KOTOpbIe HE COOTBETCTBYIOT BBIMIEYKA3AHHBIM
KPUTEPHUsAM BBICTABIEHHUs OIEeHOK B 1, 2, 3 6amna (ucmoiab3oBaHme
HEIIPHMEHUMOI0 3aKOHA, OTCYyTCTBHE Oojiiee UYeM OZHOTO KCXOTHOTO
ypaBHEHHs, pa3PO3HEHHbIE 3aMKCH U T.IL.).

Makcumanvrulii 6aan

© MHOO, 2009 r.
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Ha ropusonTanpHBIX HapalielbHBIX METANIHYECKUX PeNbcax, KOHITBI
KOTOPBIX COEMHEHbI 3aKPeIIeHHON IPOBOAIel nepeMbrakoii 11, nexur
MeTaJTHIecKuil crepskeHb mMaccod m = 100 r. Ilepembryka u crep:keHb
IIepIeHIUKYIAPHBI peiibcaM. PaccTogHme OT IEepeMBIYKN [0 CTEpsKHS
a = 1 M, paccrosuue Mexny penbcamu L = 1M, kK03QPUIMEHT TPEeHUs
Me:Rny penabcamMu u crepskHemM i = 0,4. Bea cmcrema momeriieHa B
OIHOPOHOE BEPTUKAIHLHOE MATHUTHOE II0JIe, MHAYKITUA KOTOPOTO paBHA
By=0,2Ta. Moxyns WHAIYKIIMM MarHUTHOTO IIONIA PAaBHOMEPHO

YMEHBIIAIOT A0 HYJEBOTO 3HAUYEeHUd 3a HEKoTopoe BpeMs 7. Ilpu karom
MAaKCHMAaJIbHOM 3HAYEeHUHM 7 CTep:KeHb IIPU BBIKIIOUYEHUW MAarHUTHOTO
MoJIi COBUHETCS € Mecra? OJEeKTPUYeCKOe COIPOTHBIIEHHE PeJlbC,
MepEeMbIYKM M CTEpP:KHA IpHU IpoTekaHwu Toka R = 1 Om. Biausuuem
BO3/IyXa U MHAYKTUBHOCTBIO IIeIIH IPeHeOpeyb.

< =4 A

1l

Pewenue.
SaBUCHMOCTh MOAYJAA WHAYKIMH B MarHWTHOTO mOJsA OT BpeMEHU ! COIJIACHO

t
ycioBuio 3amauu uMeetr Bua: B = Byl 1 — — |. IIpn m3MeHeHMn MarHWTHOTO NOJA B
T

KOHType, 00pa30BAaHHOM peIbCcaMU, IEPEMBIUKOM U crep:kHeM, Bo3Hukaer I/[C
uHaykuu. B coorBercTBMmM ¢ 3akoHom Papames oHa paBHA IO MOZLYJIIO

AP AB al B,
E=|"—|=aL|=—| = =29 Hanuuue AIC wHAyKIMH  OpuUBemeT K
At At T
BO3HMKHOBEHUIO B I[EIIU IIOCTOSHHOIO BJIEKTPHIECKOr0 TOKA, criia | KOTOPOro MOKeT
ClLBO

ObITh HalgeHa u3 3akoHa Oma maa moaHod menum: [ = n = Benencersue

T

MIPOTEKAHUS SJIEKTPUYECKOr0 TOKA HA CTEP:KEeHb, HAXOMAIIMICA B MATHUTHOM IIOJIE,
252

al B() t

——>|1—-—| 9ra cuma OGymer
R T

3aBHCETh OT BPEMEHH, TaK KaK OT BpEMEHHU 3aBUCUT MOAYJb MHAYKIITUH MaroHuTHOIO

OJIA.

Oymer neiicrBoBaTh cmiaa Awmmepa: Fp = ILB =

© MHOO, 2009 r.
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W3 3anmcamaOro BBEIPpAKEHUA OJII CHUJIbI AMnepa BHUIHO, YTO OHA 6y;[eT IIPUHUMATDb

al’Bg

MaKCHMaJIbHOE 3HadeHume Fo o = npu ¢t =0, TO eCTh B MOMEHT Hayana

BBIK/IIOUEHHU MarHUTHOrO mojisa. [losToMy ecim crep:keHb He CABHHETCS C MeCTa B
9TOT MOMEHT, TO OH He CABHHETCA W B MOCIEIYIOIIHe MOMEHThI Bpemenu. Jlaa Toro
9TOOBI CTEPIKEHDb CIABHHYJICH, HEOOXOIMMO, YTOOBI yKa3aHHAd MAKCHMAJIbHAS CHJIA
Awmriepa [OCTHUIIA BEJIUYUHBI CHJIBI CYXOrO TPEHHS IIOKOS (I/IJII/I2 H]Z)eBmcnna ee).

al”B,
Ucronssys s3akon Amomrona — Kymnoma, momyusaem: Faa¥=2"2_0 > Fyp = umg.

R
al’B¢
Otcrofa HAXOmUM: T < — 0 TO eCTh MAKCHMAIbHOE 3HAYEHHE BPEMEHH 7, IIPH
umgR
KOTOPOM CTEPIKEHb CABHHETCS C MECTa IIPH BLIKJIIOUYEHWH MATHUTHOTO II0JIA, PABHO
2p2
al"B
r=—-""0 TlogcraBmaa 4Ymcia ¥ IpOBEpHd PASMEPHOCTb, HAXOLHM OTBET:
umgR
al’B¢
1=—=0,1c
umgR
Homyckaerca perrerne "o yacTam" (C MPOMEKYTOYHBIMUA BbIUUCIEHUAMH).
2p2
al°B
Omeem:7=—-"0 =0, 1 c.
umgR

Conep:xaunune Kpurepus Bamxasx

Ilpusenero mosHOE MpPaBUIBHOE peIIeHMe, BRIIOYAIOIIEe ClIeLyIoIIre
3JIEMEHTBHI:

1) mpaBUIBbHO 3amKUcaHbl (DOPMYJIbI, BhIpAMKAIOIIHE (PU3UYECKHE 3aKOHBI,
OpuUMeHeHue KOTOPBIX HeOOXOAMMO I PEIIeHHs 3aJa4d BhIOPAHHBIM
croco60oM (B IaHHOM PEIIEHUH — 3QKOH AAeKMPOMAZHUMHOU UHOYKYUU
Dapades, 3axon Oma 045 noarol yenu, svipaxcenue 0as cuavt Amnepa,| 3
sarxon Amonmona — Kynona.);

2) mpoBeleHbI HEOOXOAMMbIE MaTeMATHUYEeCKHe Ipeo0pasoBaHuf H
pacuerpl, MPHUBOJALIME K IPABWIBHOMY YHCJIOBOMY OTBETY, U
[PE/ICTABIIEH OTBET; MPH HTOM JOIYCKAETCSI PeIIeHHe «II0 dacTaMm» (¢

IIPOMENYTOYHBIMHA BbI‘{I/ICJIeHI/IﬂMI/I).

© MHOO, 2009 r.
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IIpencraBnentoe pellleHre CONEPKUT II. 1 MOJIHOTO PeIleHus, HO U UMeeT
OIIVH U3 CIIEAYIOIINX HEIOCTATKOB:

— B Heo0X0auMbIX MaTeMaTHYECKUX IIPe0bpa3s0BAHUAX UJIN BHIYHUCIECHUIX
JIOIIyII[eHA OIIHOKA.

nim
— Heo6xogumbie maremaTudeckne mTPeoOpPA30BAHUS ¥ BBIYUCIEHUA
JIOTHYECKY BEPHBI, He COTEPIKAT OLINOOK, HO He 3aKOHYEHBL. 2
nJjim

— He mnpencrasnenbl mpeoOpasoBaHWs, IPUBOIAIIUAE K OTBETY, HO
3aIMcaH IPABWILHBIN YHUCIOBOU OTBET WIH OTBET B 00IIEM BHIE.

nJaun
— Pemenne copepxuT OmMHMOKY B HEOOXOOMMBIX MAaTEMATHYECKUX
peoOpa3oBaHMIX U He JOBEIEHO IO YMCI0BOrO OTBETA.

IIpencraBnenbl 3amucH, COOTBETCTBYIOIIME ONHOMY W3 CIEIYIOIIHUX
CIIy4aeB:
— IlpencraBneHbl TOJTBKO MOJOMKEHUA ¥ (POPMYJIBI, BBIPAKAIOLINE
(pusmueckre 3aKOHBI, MPUMEHEHWe KOTOPBIX HEOOXOAWMO JJI PEIleHud
3agaun, 0e3 KaKMX-THOO0 MPeoOpasoBaHWU C€ HX HCIOJIb30BAHUEM,
HaIpaB/IEHHBIX HA pelleHue 3a1a4u, u 6e3 oTsera.
nJim

— B pemenun orcyrersyer OJTHA us ucxonubix gopmy:, HeoOxogumas| ¢
IJI pellieHus 3anaun (WIN yTBEPIKAECHHE, JejKalee B OCHOBE PEeLIeHH:),
HO TIPHUCYTCTBYIOT JIOTHYECKH BEpHbBIE MPeodpasoBaHUA C HMEIIAMHUCT
opmysamu, HanpaBJIeHHbIE HA PEIIeHue 3a/1a49H.

. i
— B OJJHOMU wu3 ucxogubix opMy1, HEOOXOAUMBIX IJIA PEIIeHUA 3aJa9n
(WIu yTBEP:KIEHUH, JIeKAIlleM B OCHOBE PeIlleHu:), JOMIyIlleHa OlubKa, HO
IPUCYTCTBYIOT JIOTUYECKHW BEpPHbIE IIPeobpasoBaHUA € HMEIIUMHUCA
dopMmyamu, HapaBJIeHHbIE HA PelleHne 3a1a4H.

Bce cmyuam pemreHms, KOTOpble He COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KpPUTEPHUsAM BBICTABIEHUA OIEHOK B 1, 2, 3 Oamra (ucmoiab3oBaHme 0
HEIIPHMEHUMOI0 3aKOHA, OTCYTCTBHEe 00jJee YeM OJHOIO HCXOZHOTO
ypaBHEHUd, pa3pO3HEeHHbIe 3aIIUCH U T.IL.).

®dusuka. Bapuant No 2 10

Ilo ycmoBmio 3amaym IIy4OK CBeTa, PACIPOCTPAHAIONIMICA IapayljIeIbHO INIaBHOH
ONTHUYIECKOU OCH COOMpPAIOIINX JHUH3, II0CIe MafeHud Ha IEePBYI0 JUH3Y BBIXOIUT U3
BTOPO¥ JIMH3BI, OCTaBafAcCh MApaIIeNIbHBIM. OTO O3HA4YaeT, dYTO CHCTEMA
TEJIECKOIIMYECKAd, TO €CTh 3aAHUU (POKyC IEepBOM JIMH3BI COBMEIIEH C IepeJHUM
cdorxycom BTOpOit samH3bL. [locne yBemwdeHWA pPACCTOAHUA MEKIY JIHH3aMH Ha
BennurHy AL 3amguuii (POKyC NMEepBO JTHH3BI UTPAET POJIb BTOPUYHOTO HCTOYHUKA

cBeTa. TOT UCTOYHUK JeHCTBUTENbHBIHN, OH PACIIOIOKeH Ha paccrogHuu Fy + AL ot

BTOpO¥ uH3EL, rae F5=1/D, — ee doxycHoe paccrosuue. CoriacHo opmysie TOHKOH

1 1 1 .
AWH3BI: ——— + — = —, e b — HCKOMOe PACCTOSHHE OT BTOPOH JIHH3BI [0
F2 + AL b F2

Fz(F2+L) _ 1+LD2

TOYKH, B KOTOPOI chokycupyercs mydok ceera. Orcroga b =

L LD?
1+LD
IloacraBaas yucaa v IPoBEPAs Pa3sMepPHOCTh, HAXOIHUM OTBET: b = Tzz =3 M.
2
Homycraerca perrerne "o yacTaM" (C MPOMEKYTOYHBIMUA BbIUUCIEHUAMH).
1+LD
Omeem: b = —22 =3 M.
LDj
Cognep:xanne Kpurepusa Banabr

IlpuBenerno I1moJHOE MpPABUIBHOE pEIIeHMe, BEJIIOUYAIOIIee ClIeLyoLIre
3JIEMEHTBHI:

1) mpaBWJIBHO IIOCTPOEH XOJ CBETOBOTO JIyda W IIPABHJIBHO 3aIHCAHBI
dopMynbl, BeIpamaiolue (QU3NYECKHEe 3aKOHBLI, IPUMEHEHHE KOTOPBIX
HEeoOXOAMMO IS PeIleHHs 3aJadd BbIOPAHHBIM CIIOCOO0OM (B JaHHOM
PeLIeHNH — COOMHOWEHUS Mencdy OoKycHbim paccmoshuem u| 3
ONMUYECKOl CUMO0LL AUHIBL, POPMYAQ MOHKOLL AUHIBL);

2) mnpoBefeHbI HEOOXOAMMBbIE MaTeMaTHYeCKHe Ipeo0pa3oBaHuA U
pacuernl, MPHUBOAAINKE K IPABAJIBHOMY YHCIOBOMY OTBETy, H
MPEeJICTAaBI€H OTBET; IPH 3TOM JOILyCKAETCS PEeIIeHHe «II0 4YacTaM» (C
MIPOMEIKYTOYHBIMY BBIYHCICHUIMH).

Makcumanvrutii 6aaa 3

Ha onrtwyeckoil ckaMbe yCTAHOBJIEHBI JBE TOHKWE JIMH3BI: IIEPBAd — C
onrmdecko cunoi Dy > 0, 1 BTopas — ¢ ONTHYECKOH CHiIol D, = +210Tp.

I'maBubBIe onTHYeCKHe OCH JIMH3 COBIIAAAIOT. M3BeCTHO, YTO Y3KHH IIydYOK
CBeTa, PACIPOCTPAHSIOIINNACA BHOAb IJIABHOH OINTHYECKOH OCH JIMH3,
rocJie HajeHusa Ha MePBYI0 JIMH3Y BBIXOAUT M3 BTOPOH JHH3BI, OCTABAICH
napaJjienbHbIM. Pacerosaure Mexay auusamu ysemuduan Ha AL = 10 cum.
Ha xaxoM paccTossHMH OT BTOPOM JIHH3bI CDOKYCHUPYETCA IIYUIOK?

Pewenue.

© MHOO, 2009 r.

IIpencraBienHoe pereHue COMEP:KUT II. 1 IOJHOTO pelleHus, HO U UMeeT
OJTMH W3 CJIEIYIOIINX HEJOCTATKOB:
— B HeoOXomMMBIX MaTeMATHYECKHX  IIPeo0Pa3sOBaHHUAX  HIU
BBIYHCJIEHUAX JOIMYIeHa OMubKa.

nJim
— Heobxoguvbie MaTemaruuecKkue Mpeo0pa3OBaHUA U BBIYUCIEHUS
JIOTMYECKY BEPHBI, HE COIEPIKAT OUINOOK, HO He 3aKOHYEHBL. 2
nJim

— He mnpencrasimensr mnpeobpasoBaHus, MIPUBOAIINNE K OTBETY, HO
3aMKCaH IPABUIbHBIA YHCIOBOW OTBET WJIM OTBET B 00IIEM BHIE.
nJian

— Pemtenne comgep:uT OmMHOKY B HEOOXOOMMBIX MAaTEMATHYECKUX

npeobpas3oBaHUIX U He JOBEIEHO JI0 YKCI0BOr0 OTBETA.

© MHOO, 2009 r.
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IIpencraBnenbl 3amucu, COOTBETCTBYIOIIHE OLHOMY W3 CIEAYIOIUX
CIIydaeB:
— IlpencraBmieHBl TONBKO IIOJOXKEHHS ¥ (DOPMYJBI, BBIPAKAIOIINE
(pusmueckre 3aKOHBI, IPUMEHEHWE KOTOPHLIX HEOOXOMUMO I PeLIeHUS
3ajaum, 0e3 KaKUX-THOO0 MpeoOpasoBaHHE C MX HCIOJIb30BAHUEM,
HaIIpaBJIEHHBIX Ha pellleHue 3a1a4u, U 6e3 oTBeTa.
nJim

— B pemenun orcyrcreyer OJlHA u3 ucxomunix dopmysn, HeoOxomumast 1
LIS pellleHus 3amauu (WM yTBEp)KIEeHHUe, Jekaliee B OCHOBE DeIeHus),
HO IPHCYTCTBYIOT JIOTHYECKU BEpHBIE MPeo0pas0BaHUA C UMEIOIIHMUCS
¢opMmysamu, HanlpaBJIeHHbIE HA PellleHue 3a1a4H.

. nim
— B OJTHOMH wu3 ucxomubix popMys1, HEOOXOMUMBIX JJI PEIIeHUA 33129
(uu yTBEPKACHHUH, JIeKAIEM B OCHOBE PeIIeHNn), JOIyIeHa OmubKa, HO
IPUCYTCTBYIOT JIOTUYECKH BepHBbIE IIPeo0pas3oBaHUA C UMEIOIIHUMUCH
¢opMynamu, HapaBJIeHHbIE Ha pelleHne 3a1a4u.

Bce cayuau pereHus, KOTOpble He COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KpPUTEepUsAM BBICTABIEHUA OIeHOK B 1, 2, 3 Oanna (WcHoiab3oBaHUE 0
HEIIPUMEHUMOIO0 3aKOHA, OTCYTCTBHE 00jJiee 4YeM OJHOTO HCXOIHOTO
ypaBHEHHs, pA3PO3HEHHBIE 3AIKCH U T.IL.).

Makcumanvrulii 6aa1 3

KocMmuueckuii 30Hm C ILIOm[AAbi0 IomepedHoro cedenus S = 0,66 M2

CBOOOMHO IBHUIKETCA B IIPOCTOPAX KOCMOCA BIAIH OT HEOECHBIX TeI C
mocTosTHHOM cKopocThio V = 100 xm/c. Heosxumanso 3oHA momajgaer B
HEIIO/IBMIKHOE IIhLIEBOE O0JAKO0, COCTOsINee W3 OAWHAKOBBIX IIBLUINHOK
Maccoii mg = 1wmr. IIpIMHKM paBHOMEPHO pacIpeleleHbl 0 00beMy

obsaka, WX KOHIIEHTpAIWsi cocraBiasger n =1 M. Ilbinuuka,

YAAPUBIINCH O 30H[, OPUIUNAeT K HeMmy. Jad TOro 4TOOBI COXPaHUTH
HAYaJIbHYI0 IIOCTOSHHYIO CKOPOCTH ABHIKEHUA 30HIA, YIPAaBIAOUWINN UM
orepaTop BKJIIOYAET (POTOHHBIN ABUTATENb, KOTOPBIH UCILyCKAaeT (DOTOHBIL,
umemwiue AauHy BoJAHBI A = 1 MEM. CKOIBKO (POTOHORB 3a OfHY CEKYHIY
HCIyCKAeT [JBUTATeldb, €CAM OHH BBUIETAIOT B  HANPaBJICHUH,
IIPOTHBOIIOJIOKHOM HAIIPABIEHUIO ABMIKEHNUA 30HAA?

© MHOO, 2009 r.
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3a BpeMa Af k 30HIY IPHUIHIAIOT IBITHHKY 0011el Maccol Am = pSVAt, toe p = nmy
— IUIOTHOCTh  IbLIeBOTO  o6jaka. OHH  coo0IAOT  30HAY  HMMILYJIBC
Ap =AmV = anSVzdt. Jl1st Toro, 9TOOBI 30H IBUTAJICSI C IIOCTOSHHOM CKOPOCTHIO,
BBLIETAIONEe U3 ABHrareid (POTOHBI IOJIKHBI COOOIATH 30HAY TAKOH IKe II0
MOJYJI0, HO IIPOTHBOIIOJIOKHBIA II0 HAIPABJIEHHIO HMITyJIbc. CiiemoBaTeabHO,
4p = p, - NAt, tne p, = ris HUMITyJIbC OMHOTO poToHa, N — HCKOMOE YHCIO (POTOHOB,

WCIIyCKaeMbIX IBHUTaTeseM 3a 1 cexkyuay. M3 samumcaHHBIX (DOPMYN IOIydaeM:

nmgS V2
N = — IloncraBnaa uywucna W TPOBEPAA Pa3MEPHOCTh, HAXOIUM OTBET:
2
nmySV<A _
N=-7020 2 1037

Homycraerca perrerne "o yacTaM" (C MPOMEKYTOUYHBIMUA BbIUUCIEHUAMH).

anSVz/I

OtBeT: N = =1037¢71,

Copep:xanue KpuTepUsi Baisx

Ilpusenerno mosHOE MPABUIBHOE pEIIeHMe, BEIIOUYAIOIIee CleLyolire
3JIEMEHTBHI;

1) mpaBuAbHO 3amKcaHbl (POPMYJIbI, BbIpasKamwlnue (PU3UIECKHe 3aKOHBI,
IpUMeHeHUEe KOTOPBIX HEOOXOAMMO IS PEILIeHWs 3a7a4d BbIOPAHHBIM
coco60M (B TAHHOM PEIIEHUU — 8bIPANCEHUS 048 UMNYALCO8, KOMOpble
coobwaromes 3010y Yacmuyamy nuliu U OmMoHaMU, 8bLACMARWUMU U3 3
dsuzamens, a makyce C6A3b Mewcdy UMNYAbCOM U OAUHOU BOAHbL
gomona);

2) mpoBemeHBI HEOOXOAWMbIe MaTeMaTHYecKre IpeobpasoBaHus U
pacuyeTsl, MNPUBOAALIME K M[PABHILHOMY YHCIOBOMY OTBETY, H
MIPEJICTAaBIE€H OTBET; IPH 3TOM JOIyCKAETCS PEeILIeHHe «II0 4YacTaM» (C
MIPOMESKYTOUHBIMHU BhIMUCIEHUAMH).

IIpencraBnentoe peleHyre COAEPKUT II. 1 IIOIHOTO PEIIeHHs, HO U MMeeT
OJTMH W3 CJIeIYIOIINX HEeJOCTATKOB:

— B HeoOXomMMBIX  MaTeMATHYECKHX  IIPeo0PasOBaHHUAX WU
BBIMUCIIEHUAX JIOMyIeHa OIInOKa.

nJium
— Heobxoguvbie MaTemaruueckue Mpeo0pa3OBaHUA W BBIYUCIEHUS
JIOTMYECKY BEPHBI, HE COIEPIKAT OUINOOK, HO He 3aKOHYEHBL. 2
njim

— He mnpencrasimensr mnpeobpasoBaHus, NPUBOAAIINE K OTBETY, HO
3aMMCaH IPABUIbHBIA YUCIOBOW OTBET WJIM OTBET B 00IIIEM BHIE.

nJian
— Pertenne comgep:uT OMHOKY B HEOOXOMMMBIX MAaTeMATHIECKUX
npeobpa3oBaHUIX U He JOBEIEHO 10 YKMCI0BOTr0 OTBETA.
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IIpencraBnenbl 3amucu, COOTBETCTBYIOIIHE OLHOMY W3 CIEAYIOIUX
CIIydaeB:
— IlpencraBmieHBl TONBKO IIOJOXKEHHS ¥ (DOPMYJBI, BBIPAKAIOIINE
(pusmueckre 3aKOHBI, IPUMEHEHWE KOTOPHLIX HEOOXOMUMO I PeLIeHUS
3ajaum, 0e3 KaKUX-THOO0 MpeoOpasoBaHHE C MX HCIOJIb30BAHUEM,
HaIIpaBJIEHHBIX Ha pellleHue 3a1a4u, U 6e3 oTBeTa.
nJim

— B pemenun orcyrcreyer OJlHA u3 ucxomunix dopmysn, HeoOxomumast
LIS pellleHus 3amauu (WM yTBEp)KIEeHHUe, Jekaliee B OCHOBE DeIeHus),
HO IPHCYTCTBYIOT JIOTHYECKU BEpHBIE MPeo0pas0BaHUA C UMEIOIIHMUCS
¢opMmysamu, HanlpaBJIeHHbIE HA PellleHue 3a1a4H.

. nim
— B OJTHOMH wu3 ucxomubix popMys1, HEOOXOMUMBIX JJI PEIIeHUA 33129
(uu yTBEPKACHHUH, JIeKAIEM B OCHOBE PeIIeHNn), JOIyIeHa OmubKa, HO
IPUCYTCTBYIOT JIOTUYECKH BepHBbIE IIPeo0pas3oBaHUA C UMEIOIIHUMUCH
¢opMynamu, HapaBJIeHHbIE Ha pelleHne 3a1a4u.

Bce cayuau pereHus, KOTOpble He COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KpPUTEepUsAM BBICTABIEHUA OIeHOK B 1, 2, 3 Oanna (WcHoiab3oBaHUE
HEIIPUMEHUMOIO0 3aKOHA, OTCYTCTBHE 00jJiee 4YeM OJHOTO HCXOIHOTO
ypaBHEHHs, pA3PO3HEHHBIE 3AIKCH U T.IL.).

Makcumanvrulii 6aa1
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