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HNHCTPYKINA IO BHITOJTHEHUIO Pa6OThI

Ha Brimonunenue sk3aMeHAuOHHON paboThl 10 (umsure orTBomuTed 3,5 yaca
(210 munyT). Pa6ora cocrout us 3 uacrei, BRIIOYamImux 36 3amannii.

Yacrb 1 comepsut 25 samanmii (A1-A25). K rammomy 3amanuio maercs 4 BapuaHTa
OTBeTa, us3 KOTOpI)IX HpaBHJIBHBIfI TOJIBKO OJHH.

Yacts 2 comep:xutr 5 3agannii (B1-B5), Ha KoTophIe ciemyer AaTh KpPaTKHUH OTBET.
Insa sagaunii B1 u B2 orBer Heo6xoaumMo 3anucarh B Buje Habopa mudp, a 1 3agaHui
B3-B5 B Buze uncna.

Yacrp 3 cocrout u3 6 sagaunumii (C1-C6), Ha KoTOphIe TpebyeTca NaTh pa3BepHYTHIHA
OTBeET.

ITpu Beimosmnenuwn 3amanuii B3-B5 yactu 2 3HaueHWe MCKOMOM BENIHYUWHBI CIEAYET
BBIPA3HUTD B TeX eNUHUIAX (PU3UUYECKUX BEIWYNH, KOTOPbIE YKA3AHbI B YCIOBHUU 3aIaHUI.
Ecau Takoro ykasaHuA HeT, TO 3HAUYeHHWE BEJIWYHUHBI CJIEAyeT 3aIllhcaTh B
Mesxaynaponnoit cucreme emumuunt, (CH). IIpu Burumciennu pasperiaercs HCIOIb30BAThH
HeIPOrpaMMHUPYEMBIN KaJIbKYJIATOP.

BuumarenpHO mpounTalTe Kakkmoe samaHWe U IIpeajiaraeMble BapHAHTHI OTBETA,
ecau oHu wumerorci. OTBedaliTe TONMBKO IIOCHE TOTO, KAK BbI IIOHAJIHM BOIPOC H
MIPOAHAIM3UPOBAIN BCEe BAPUAHTHI OTBETA. BBINOIHIWTE 3aJaHWsd B TOM IIOPAAKE, B
KoTOpoM oHHM janbl. Eciu Kakoe-To 3amanve BBI3BIBAET Y BAC 3aTPyAHEHHE, IIPOILyCTUTE
ero. K mpomymnieHHbIM 3ajaHUsIM MOKHO OyeT BEPHYThCS, €CJIHU y BAC OCTAHETCH BPEM.
3a BBINOJHEHWE PA3IUYHBIX II0 CIOKHOCTH 3aJaHUM JaeTcs ONWH WiIu Oojee 6AIIOB.
Bamnel, mosmyyenHble BamMu 3a BBINOJHEHHBIE 3ajaHus, cymmupyorca. llocrapairecsh
BBIMIOJIHUATE KAK MOYKHO OOJIbIIe 3aMannii U HabpaTh HanboJIblllee KOJIUIeCTBO OaLIoB.

sKenaem yecnexa!

Hu:xe npuBeieHbl ClIpaBoYHbIe JaHHbBIE, KOTOPBIE MOTYT ITOHA00UTEHCSI BaM IIPU
BBIIIOJHEHUHU PabOTHI.

© MHOO, 2010 r.
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Hecarmaabie IpuCTaBKA

®usuxka. 11 xnace. Bapuanr 1

TeMIeparypa

0K =-273°C

aTOMHAasda eJuHHuIIa MaCChI

laewm = 1,66:102 kr

1 aTromuas €IuHUIa MaCChbl SKBUBAJIEHTHA

Muoxnu-
HaunmenoBanne|Q603navenne| Muoxurens Haumenosanue OGo3HaueHne TemE
rura r 109 CaHTH c 1072
Mera 106 MUK M 1073
KO K 103 MHIEKPO MK 1076
FEKTO r 10 2 HaHO H 1072
nenu i 107! KO n 10712
KoncranThI

YHCIIO 7T =314

yCKOpeHue CBOOOHOTO HaJeHus Ha 3eMie g =10 M/c2

IrPaBUTALMOHHASA [IOCTOSIHHAS G = 6,7-10""! H-m%/xr?

yHUBepCaTIbHAS ra30Bas MOCTOSTHHAS R = 8,31 [Ix/(moan-K)

nocrogaHaa BorpnMana k= 1,38-10_23 Ix/K

nocrosiHHAs ABOTaipo N A= 6-10%3 monp !

CKOpOCTh CBeTa B BaKkyyMe ¢ =310 m/c

K03 QUITHEHT IIPOIIOPIIUOHATLHOCTH b= 1 _ 9-10% H-m2/Kn2

B 3axoHe Kymona 4mgg

MOJyJIb 3apsA/ia 3IEKTPOHA (3JIeMeHTapHBIN _19

DIIEKTPIYIECKHH 3apsy) e=1610"" Ku

nocrosuHas [Inanka h = 6,6-10_34 Hsx-c

CooTHollIeHNE MEKIAy PasIHIYHbIMH €THHUIIAMHA

© MHOO, 2010 r.

931,5 MsB

1 57IeKTPOHBOJBT

15B = 1,610 I

Macca gacTuir

DIEKTPOHA |9 1-10° 3 kr = 5,5-10 % a.em.
npoToHa |1 673-10°27 kr =~ 1,007 a.e.m.
He#TpoHa |1 675-10°27 kr ~ 1,008 a.e.m.
ILmoTHOCTH IIOJICOTHEYHOT'O Macia 900 KI‘/M3
BOJBI 1000 kr/m° |amoMuHH 2700 gr/m®
IpeBecuHbI (COCHA) 400 Kr/M3 JKeesa 7800 I{I‘/M3
KepocuHa 800 xr/m®  |pTyTH 13600 xr/m®
YaennrHas TEILJIOEMKOCTh
BOZIBI 4.2:10 3 Iox/(xr-K) amomuana (900 IIsx/(xr-K)
b3, c:] 2.1-10 3 Iixe/(xrK) Menu 380 Ilwx/(kr-K)
wemesa 640 Ix/(kr-K) qyryHa 500 I:x/(kr-K)
ceuunma |130 I:x/(xr-K)

YaearHaa Temiora

mapoo6pasoBaHuA BOABI|2 310 6 Jlsx/xr

IIJIaBJICHHUA CBHHIA

2,5:10 % Iam/xr

IIABJICHHUA JIba

3,3-10 0 Tlsm/xr

© MHOO, 2010 r.
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HopmanbHbIe yCiIoBHA [aBiIeHNe 10° ITa, remmeparypa 0°C

Moaapuasa macca

asora 28-1073 xr/Moms KHCIoposa 321073 kr/voms
aproxa 40-1073 xr/mons naTHs 6-1072 kr/Momb

BOJOPOAA 21073 ®r/momb MonubaeHa 96-1073 kr/moub
BO3JyXa 29-1073 xr/Momb HeOHa 20-1073 xr/Moms
reusa 41072 kr/momn YTJIEKHUCIIOTO rasa 44-1072 kr/moms

© MHOO, 2010 r.
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Yacrs 1

IlIpu evinoanenuu sadanuii wacmu 1 6 6aanke omeemos Ne 1 nod Homepom
8bINoHAEeM020 éamu 3adanus (Al — A25) nocmaevme 3nax «X» 6 Kaemouke,
HOMep KOmopoil coomeemcmieyem Homepy 6blIOPAHH020 6aMlL Oomeema.

B momenT Bpemenm ¢ = 0 MajeHbKOE TEJI0 HAYAIO ¥-M/c4
paBHOyCKOpeHHOe nBmKeHHe Bronb ocu OX wus 2
roukn x = (, IpHYEM IPOEKIUs €ro CKOPOCTH Ha
3Ty OCh MEHAJIACH CO BpEMEHEM I10 3aKOHY U(f), KaK
mokasano Ha rpadgure. Ha kaxom paccrosmum oT
HAYaJbHOM TOYKH TEJIO OKa3aloch B MOMEHT
Bpemenu ¢ = 4 ¢?

oy

1) 2m 2) 1M 3) OMm 4) 2™

HckyccTBeHHBIN CIyTHUK SeMIN ABMIKETCS II0 KPYrOBOM OpOHTE BHE IIPENENOB
3eMHON atmocgepsl. Kakve u3 mpuBefeHHBIX HIIKE YTBEPKACHUH ABIAOTCA
npasuiabHbiMH? CucTeMy oTcuera, CBSI3aHHYI0 C SeMiIed, CYUTaTh
WHepIUaIbHOM.

1) Ha coyTtHuk me#icTByer cujia IPUTSKEHUs, HAPABIEHHAA K IEHTPY
3emin.

2) HeiicTByromas Ha CIyTHUEK CO CTOPOHBI SeMJIM CHJIA TPUTIKEHUS
3aCTaBJISIeT €r0 JBUTAThCS C IIOCTOSIHHOM CKOPOCTHIO.

3) [lBmiKenre CIIyTHHKA 10 KPYrOBOM OpOUTE MPOUCXOIUT C ITOCTOSTHHOM IT0
MOZYJII0 CKOPOCTBIO.

4) YcrkopeHHe CIyTHHKA BCe BpeMs HAIPaBIeHO K LEHTPY SeMId u
IIOCTOAHHO II0 MOAYIIIO.

1) Tonpko 1)
2) Du2)

3 1,2)ud)
4) 1),3)u4d)

BepxHuii KOHeI] Jerkoil BepTHKAIbHOMN HPY:XHUHBI 3aKpeIlIeH, a K ee HILKHeMY
KOHI[y IIOABEIIUBAIOT TIPy3bl PpA3HOM MAacCChl. SABUCHMOCTb YIJUHEHUS
HpYRUHBI AX OT Macchl m IIOABEIIEHHOr0 Tpy3a IIpuBefieHa B Tabmauie. Yemy
paBeH KOd(P(PUIIUEHT #EeCTKOCTH 9TOU MPYKUHBI?

m, KT 0 0,5 1 1,5 2
Ax, cm 0 5 10 | 15 | 20

1) 1H/™m 2) 10 H™ 3) 100 H/m 4) 1000 H/™m

© MHOO, 2010 r.
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Temo maccoit 2 kr cBoboguo meuixerca Bmoab ocu OX co cropocreio 5 m/c. K
TeJly MPUWJIOMKHUIN IMOCTOSHHYIO IO MOIYJII0 CUJIY, HAIPABICHHYIO MMapajljieibHO
STOM OCH, B Pe3yJIbTATE Yero B TeYeHue 2 C ero CKOPOCTh YMEHBIIHIACH 10 1 M/c.
Yemy paHa IpoeKIHAsI 3TOM cuabl Ha ock OX?

1) 2H 2) 5H 3) 4H 4) -8H

I'pys maccoii 1 KT BHCel HEHNOABMKHO HA JIETKOH BEPTHKAILHON IIPYMKHHE,
TMPUKPEIJIEHHOH K TMOTOAKy. ['py3 TpHUIOAHSAW BBEpX Ha BbIcoTy 20 cM OT
[IOJIOMKEHUA PaBHOBecHd W OTIHyCTHiHM 6e3 Tomuka. Kakyro pabory coBepiuuT
CHjla TSECTH OT MOMEHTA OTIYCKAHWsA [0 MOMEHTa, KOrja Trpys Iocie
OIyCKaHWs BHU3 OCTAHOBUTCA?

1) 1 0x 2) 2 & 3) 3 Ix 4) 4 I:x

Ouenp MajeHbKad mIaiifa coBepIIaeT TapMOHHYECKHe KOJeGaHMA, CKOIb3fA II0
IHy TJIaZKOM cepryecKod dYallkW pamumycoMm 25,6 cM, HaxXONAIIeHCa B IIOJe
CHIIBI TsIKeCTH SeMutu. UeMy paBeH IepHo STHX KOoJIeOaHmi?

1) ~0,5 C 2) zl,O (¢ 3) z1,5 C 4) =2,0 C
T'IeTI)Ipe 6pyc1ca OIMHAKOBOH MaccChI, CBA3aHHBIE TOPHU3OHTAIIbHBIMHA
HEeBeCOMBIMHU HEPACTANKNUMBbIMU HUTAMU, IBUKYTCA 110 I‘.TIa,I[KOfI I‘OpHSOHTaJIBHOfI
IIJIOCKOCTH IIOM, JEHCTBHUEM CHJIBLI F , KaK IIOKa3aHO Ha PHCYHKe. quy PaBHO
OTHOIIIEHHWE CHJI HaTIdKEHUA HHTeﬁ, OgHA M3 KOTOPBIX HAXOOUTCA MEXOLYy
IIePBBIM U BTOPBIM, a Apyrad — Me¥XAy TPeTbHUM U YeTBEPTHIM 6pyCI€aMI/I?

F

4I I3I I2I I]

N1 2) 2 3) 3 4) 4

HekoTopoe KOIHMYEeCTBO MAEAIBHOTO OJHOATOMHOTO Ta3a HAXOJHUTCA B 3aKPBITOM
COCyZie TIOCTOSHHOTO 00beMa. B pesynbraTe HarpeBaHWSA COCY/a JaBIeHHe B HEM
yBeIMUHIOCH B 3 pasa. Bo CKONIBKO pa3 M3MEHMIACH IPH ITOM CpPeXHAS
KMHETHIEeCKAs DHEPTHUS TEIIOBOTO IBM/KEHIS MOICKYI rasza?

1) He msMeHHUIACH
2) yBemunuuniach B 5/3 pasa
3) yeenuuunace B 3/2 pasa

4) ysBenmuyuiach B 3 pasa

B 607BIII0M 3aKpPBITOM COCyZe Ha 3IEKTPOILIMTKE CTOHT KojIba ¢ Bojoi. Boxa
kunur. Kakoit u3 IpuBeNEeHHBIX HHUKE BBIBOJOB MOXKHO CHEIATh U3 JaHHOTO
HabmogeHnsa?

1) Temneparypa Boxb! paBaa 100 °C.

2) Temneparypa Boxmpl paBHa 100°C, a gaBneHume BHyTpH coOCyda —
aTMocdepHoe.

3) llaBienue BHYyTpPH COCy[a PABHO AABJIEHHIO HACBIIMIEHHBIX [TAPOB BOIbI
IIpY TO¥ TeMmIlepaType, KaKyl UMeeT Boaa B Kojibe.

4) JlaBneHue BHYTPH COCYAA PABHO aTMOCHEPHOMY.

ni1 2) 2 3) 3 4) 4

© MHOO, 2010 r.
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Kycox :xemesa Harpemu mokpacHa M IOJONXWIN Ha HaroBambHB. OH Oymer
OCTBIBATH Oyiaromaps
1) TerIonpoOBOMHOCTH Kele3a, HAKOBAJIBHU U BO3IyXA.
2) TEIIOBOMY H3JIyUEHHIO JKeie3a.
3) TerIooTaAYe Uepes3 KOHBEKITHIO B BO3/yXe.
4) BCEM TpPEM YVIIOMAHYTBHIM BBIIII€ BHAAM TeEIlJIoIepeaadn.

N1 2) 2 33 4) 4

B nByx cocymax omMHAKOBOrO 00beMa, COENMHEHHBIX TPYOKOW C 3aKpPBITHIM
KpPaHOM, HAXONATCS IIPH OJUHAKOBOM TeMIEeparype IellMd W aproH, KOTOphIe
MOXHO CUHUTATh HOCAJIBbHBIMH Tras3aMH. I/ISBeCTHO, q9gTo BHyTpeHHHH BHepI‘I/IH
aproLa BABoe O0OJIbIlIE BHYTPEHHEH OHEPrUM Treud. B Kakyo CTOpPOHY
HAIIPaBHUTCS IIOTOK Irasa II0 TPYOKe, eCaIu OTKPBITh KpaH?

1) moroka rasa He Gyzer
2) morok OymeT HaIpaBJieH U3 COCYa C TeJIMeM B COCY]] C ApTOHOM
3) mOTOK OyaeT HAIpPaBIEH U3 COCYAa C aprOHOM B COCYJ, C TeIHeM

4) Oynmer HAOIOAATHCA MEPEMENINBAHUE ra30B TOIBKO 3a cueT quddysun

A12 | Temmeparypa Tena, HCIIOIB3YIOIIErOCT UACATBHONU TEIUIOBOM MamwuHOM KapHo
B KauecTBe HarpesaTess, pasHa 727 °C, a pasHOCTb TeMIepaTyp HarpeBareis u
Tela, HWCIOJNB3YIOIIEToCd HSTOM MAIIWHOM B KadecTBe XOJOMWJIBHHWKA, paBHA
600 K. Kakoe Kou4ecTBO TEIUIOTHI 3a OMUH UK PAG0OThI MANIUHBI IEPEIAETCS
XOJOJUIbHUKY, €CIM HarpeBaTelb 3a OJWH IUKJI IepefaeT paboueMy Temy
KOJIMYECTBO TEIIOTHI, paBHoe 1 kJ[3x?

1) 200 [ 2) 300 [ 3) 400 I 4) 600 I

A13 | B  BepmmmHe 1 paBHOCTOPOHHETO  TPEYTOJILHUKA
HAXOIUTCA IIOJOKUTEIbHBIM TOYEYHBIN 3apsanm +@, a B
BepIrHe 2 — OTPUIATEIbHBIA TOYEUHBIN 3apian — @ (cM.

(7]

pucynok). Touka 3 — Tperba BepIIHHA BTOTO
TpeyrosbHuKa. Kyna HampaBieH B TOuke 3 BEKTOP
HaTIPAKEHHOCTH 3JIEKTPOCTaTUIECKOTO moJId,

C0O31aBAEMOr0 3apagaMu?

1) napamrenbHo jguuun 1-2 Hanpaso (—)
2) mapaienbHO MuHUK 1-2 HameBo (<)
3) mepunenaukynspuo nuauu 1-2 BBEpx (1)

4) nepueHAWKYyAIpHO aAuHWH 1-2 BHU3 (|)

© MHOO, 2010 r.
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Ha pHUCYHEKe HOKa3aHa cxema
3JIeKTPHUIECKON LIeIu. Awmnepmerp, +
BOJIBTMETP H Oarapeiika — umealbHble. —— R, R, CV)
Hanpsaxenue barapeiku U = 3B, U -
COIIPOTHBIIEHUs pe3nucTopoB R = 1 kOwM, Q

R, =1000m. Karoe mnampaxenune V
IIOKAa3bIBAeT BOJILTMETP U KaKoi ToK I pukcupyer ammepmerp?

1) 1B, 10 MA
2) 3B, 20 MA
3) 3B, 30 MA
4) 4B, 25 MA

B menu, cxema KoTOpoil m3o0paskeHa HA PHUCYHKE, KATYIIKA UMEET OOJIBIIYIO
uHayKTuBHOCTD L. Ilocne 3ambikanus kioua K

T xx

1) mammna JI cpasy sipko saropurcst

2) mammna JI cHauasa SPKO BCIBIXHET, a IOTOM OyAeT ropeTh ¢ IMOCTOSHHBIM
HaKaJIoM

3) mamma JI 6yger cHavama moCTEneHHO PasropaThes, a IOTOM OyIeT ropeTh
C TIOCTOAHHBIM HAKAIOM

4) namna JI ropets He Gyzer

3aMKHYTBIH KOHTYpP COCTOMT M3 KOHaeHcaropa eMKocTbio 1 MKD u karymkm c
uHAYKTUBHOCTRI0O 10 MI'H. B HavajabHBIE MOMEHT BpeMeHM KOHAEHCATOP
3apaIKeH 710 HEKOTOPOTO HANPSIKEHUA, a TOK B KOHType He TedeT. Uepes Kakou
MUHHUMAJIbHBIH  NPOMEKYTOK BpeMEeHM TOK B  KOHType JIOCTHUTHET
MAaKCUMAJIBHOTO 3HAYEHU !

1) ~1,6-10%¢
2) ~3,1-10%¢
3) ~24-10%¢
4) ~63-10%¢

© MHOO, 2010 r.
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ToHkasd /MH3A C ONTHYECKOH CHJIOH +5 JOTp JaeT /[eliCTBHTEIbHOE
u3o6paeHue IpeaMeTa Ha paccrogauu 40 cM oT mrockocTH uH3bL Ha kaxom
DACCTOSHUH OT JIMHSbI HAXOIUTCS [IPEAMET?

1) 0,1m 2) 0,2m 3) 0,3m 4) 04 ™

Mesx3Be3 HBII KOCMHYECKHH KOpabiIb JIETHT C OKOJOCBETOBOH CKOPOCTBIO.
Hab6mrogarens Ha Kopabiie paccMaTpuBaeT 3Be3Abl W H3MEpPSeT CKOPOCTH
HPHIIENINX OT HUX CBETOBBIX BoIH. OKa3pIBaeTcsd, 4To

1) cropocCTh CBeTa, MPUIIEAIIEro OT TeX 3Be3]l, KOTOphbIe HAXOMATCA BIIepenu
10 XOAy IBUKEHWSI KOpabusi, 60JbIle CKOPOCTH CBEeTa B HEIOABUIKHOMN
CHCTeMe oTcueTa

2) cKopocTh CBeTa, IPHUILEIIEero OT TeX 3Be3[, KOTOPhIe HAXOAATCH I03a1u
0 XOAy ABMKEHUS KOpabis, MEHBIe CKOPOCTH CBETA B HEIOABHIKHOMN
cucTeMe oTcUeTa

3) cropocTh cBeTa, MPHUIIEIIIEro OT TeX 3Be3l, KOTOPbIe HAXOMATCI BIEPEIH
10 XOIy IBH:KEHHS KopalOisi, 6OJbIlEe CKOPOCTH CBETA B HEMOIBHKHON
CHCTEMe OTCUYEeTa, a OT TeX, KOTOPbIe HAXOAATC IM03a4HA — MEHBIIIEe

4) CKOpPOCTb CBETA, IIPUIIEAIIEr0 OT TeX 3BEe3]I, KOTOPhIe HAXOAITCA BIEpeIu
IO XOIy IBHKEHWS KOpabiisi, U OT TeX, KOTOPble HAXONATCI II03ajlH,
OQMHAKOBA U PaBHAa CKOPOCTH CBeTa B HEIIOABMIKHOM CHCTEME OTCUYeTa

Ilnmockuit wougencatop emirocreio C = 1000 nd® zapaawnm [0 HANPAKEHUS
U = 1000 B u oTcoemuHUIN OT MCTOYHHKA IMHUTAHHUA. 3aTeM B HETO BCTABUIU

IUIACTHHY U3 [AWDJIIEKTPUKA C [IUIJEKTPUYECKOH IMIPOHHUIIAEMOCTHI0 & = 2,
3aHMMAIOIIYI0 Bech 00beM KOHaeHcaTopa. Hak ¥ BO CKOIBKO pa3 IpU 3TOM
M3MEHWJIACh SHEeprusa KoHaeHcaropa?

1) sHeprus He U3MEHUJIACH
2) sHeprus yMeHbIIWIACH B 2 pasa
3) sHeprus yBenwmuuiIach B 2 pasa

4) sHeprus yBeauduiaach B 4 pasa

© MHOO, 2010 r.




®Dusuxka. 11 xnace. Bapuanr 1 11

A22

Ilpu wsyuenmnm orosdpperra IIpM MOMOIKM YCTAHOBKH, CXe€Ma KOTOPOH
n3obpaXeHa Ha PHUCYHKe, OKA3aj0Ch, YTO TOK B I[EIH IMpeKpaliaercs, KOraa
JJIWHA BOJHBI CBeTa, IIafAalOIero Ha KaToj, CAeNaHHBIH U3 HEKOTOPOTO
merasuia, npessimaer 5000 A. Yemy paBHa pa6ora BBIX0[a 3JIEKTPOHA U3 3TOTO
merayura? OTBer BbIpasuTe B 8B 1 OKpyriuTe 10 qeCATHIX.

A

@

115 2) 2,0 3) 2,5 4) 3,0

PannoakTUBHBIA WMCTOYHUK IIOMEIeH B KOHTEHHEP C Y3KHM
OTBEpCTHEM, H3 KOTOPOTO BBIXOUT wu3mydeHwme. Ilocme 1 i
HOMeIIeHHsT KOHTeHHepa B OJHOPOJHOe MArHUTHOE oJIe, BEKTOP >, 1/
UHAYKITUU KOTOPOTO HAIpaBlIeH TaK, Kak II0OKa3aHO HA PHUCYHKe, %
0Ka3ajioch, YTO IIyYOK pasfejuicad Ha TpH 4Hactd — 1, 2 u 3
Yraxure, KakKue  BHUABL  PagUOAKTUBHBIX  HBJIydYeHUHU
COOTBETCTBYIOT 3THM HOMEpPaM.

D Bay 2) a,v, 3) by, a 4) y,a,fp

IIpu B3pBIBE HEKOTOPOH CBEPXHOBOM 3Be3nbl 4,5 Mmumapga JJeT Hasajk
obpasoBaica U30TOI ypaHa 29328U. K nacrosmieMmy BpeMeHM YKCIO ATOMOB 3TOTO
M30TOIIA B OCTaTKax B3pbIBa cocraBisgeT 50% or ucxomHoro. Yemy paBeH
IIepUOJ TOLypacaga u30Tomna 29328U?

1) 4,5.10° ner
2) 9-10° ner
3) 2,25-10° ner
4) 6,5 10° ner

© MHOO, 2010 r.
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IIpenmnomnoxuM, 4TO B pesysIbTare PasBUTHA HAHOTEXHOJOTHH YIAIOCH CO3MATH
IupaknroHHy0 pemeTky ¢ mepuopom 10 umM. B BakyymHOI kamepe Ha 3Ty
pellleTKy HaANpaBWId B MEPHEHAWKYISIPHOM HAIPABIEHUH Y3KHH IIyYOK
3IEKTPOHOB, JeTAmux co ckopocrbio 1000 kM/c. Ha rakoMm paccrogHum oT ocu
myuyka Oymer HaAOMIOmATbCA IEPBBIA MUQPPAKIIMOHHBIA MAKCHMyM HA JKpaHe,
mapaIIeIbHOM PeLIeTKe U HaxXo#dIeMes 3a Hel Ha yaaneHuu 10 cm?

1) = 3mm 2) = TMMm 3) = 1lMmm 4) = 9vMm

B cucreme CH emununa nsmepenus, pasaas 1 Bebepy B cexkynay, HasbIBaeTcs
1) Kynon 2) Awmmep 3) I'enpu 4) Boabr

Ha rpacdurke  morasaHbl  SKCHEPUMEHTAIBHO  IIOIyYEHHBIE  TOUYKH,
XapaKTepusylolllie IIOJIOoXKeHHe MajleHbKoro Tema Ha ocu OX B pasHble
MOMEHTHI BpeMeHu. Kakve BBHIBOMBI O IBH:KEHHUM DTOTO Tejia MOMKHO CIeJIaTh Ha
OCHOBaHHUU 3TOTO rpauka?
X.MA

4

Lad

o]

0 1 2 3 4 1c
1) Teso gBUIKETCS PABHOMEPHO, 6e3 0CTAHOBOK, CO CKOPOCTHIO 1M/C

2) cpenHsAs CKOPOCTH TeJA HA BCEM IIyTH paBHA 1m/c

3) cpemHAA CKOpPOCTh Tela Ha BCeM IIyTH paBHA l1Mm/c, HO XapakTep
IBIGKEHUS TeJia MEKIYy YKA3aHHBIMH HA rpaduKe TOYKAMM YCTAHOBUTH
HEeJb3s

4) yckopeHwue Teja BCe BpeMs PABHO HYJIIO

© MHOO, 2010 r.
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Yacts 2

Omeemom K Kamcdomy u3 3adanuii Bl-B2 6ydem Hexkomopas
nocaedosameibHocmd yugp. Imy nocaedosameavHocms HAO 3anucams 6
6aank omeemoe Ne 1 cnpasa om Homepa coomeemcmaeyouiezo 3a0anust 6e3
npo6es1068 u KAKUx-1ub0 cumeos108 HaAYUHAs ¢ nepeoii kaemouku. Kaosrcdyro

yugpy nuwume 6 omaoebHOll Kiemouke 6 COOMmeemcmaeuu ¢ npueedeHHbviMuU
8 6.1aHKe ob6pasuamu.

B Bo3myxe Haj DOBEPXHOCTBIO BOABI B 0acceiiHe YCTAHOBJIEH IUHAMUK,
U3IyJalolUuil B3BYK ONpPEINEJeHHOM dYacTOThl. YacTh 3BYKOBOH BOJIHBI
oTpaskaeTcs OT BOABI, & YacCTh IIpeIoMIAeTCcd U IPOXOAUT B BOLY, Ile CKOPOCTH
3ByKa OosbIle, 4eM B Bo3myxe. Kak mpu sToM mepexone 3BYKa W3 BO3AyXa B
BOJ/Iy U3MEHSIOTCS [TEPEIUCICHHBIE B IIEPBOM CTOJI0IEe (PH3UIECKUEe BeIUIUHBI,
XapakKTepusylire 3ByKOBYIO BOIHY?

PU3SNYECKHUE BEJINYNHBI

NX USMEHEHWE

A) amMmuTyma 3ByKOBOM BOJIHBI
B) uacrora 3ByKRa

B) mnuna BoMHBI 3ByKa

1) yeBenmuumBaerca
2) ymeHbiaerca

3) He msMeHseTCH

A b B

Otser: |

YcTaHOBHTE COOTBETCTBHE MEKIY (PH3MYECKMMH MOMEISAMH W (DU3HUYECKHMH
SIBJIGHUSIMH, JJISI OIMCAHUSI KOTOPBIX MOTYT HCIOJb30BATHCA OTU MOIEIHU: I
KQKION (PM3WYECKON MOMOeNId YHKAKHTE OIUH HOMEP COOTBETCTBYIOIIErO
bHU3MIECKOro SIBICHUI.

PUSNYECKAA PUSNIYECKOE SABJIEHUE
MOJAEJIb
A) Toukas nuH3a 1) sagepHbIE peariuu
B) myxmomHaa Momeb 2) orpaskeHne cBeTa OT  C(pepHUUecKOou
sIpa TIOBEPXHOCTH

3) nauHeyaThIe CIEKTPHI U3IYyIEHUA

4) mpemoMiieHHEe cBeTa Ha CQepUYecKux
IIOBEPXHOCTAX

Orser: |

© MHOO, 2010 r.
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Omeemom K kaacdomy us 3adanuii B3 — B5 6ydem nexomopoe uucao. Imo
yucao Hado 3anucamv 6 O0aaHK omeemod Ne 1 cnpasa om Homepa
coomeemcmaeyouiezo 3a0aHusL HAYUHARL ¢ nepeotl kKaemouku. Kaosrcdwiii
cumeonr (yugpy, 3anamyio, 3HAK MUHYC) nuwLume 8 omaoe . tbHOll K/1emouKe &
coomeemcmeuu ¢ hnpueedeHHbIMU 6 Oaanxke o6pa3yamu. Edunuywvi
dusuieckux 6eAUHUH NUCAMb He HYICHO.

Ha ropusonTanbHOM croje mexuT Opycok Mmaccoi 2,5 kr. B Hero momama u
sacrpsia mysas maccoi 10 r, seTeBIIas rOPH30HTAIBHO €O cKopocThbio 500 m/c.
Yemy paBeH K03(pUIMEHT TPEHHA CKOIbMKEHHUS OpycKa O CTOJ, eClIH II0Cie
MOMAJAHUA IIyJlW OpYCOK COBHMHYJCI II0O CTOAy HA paccToAHme 1M u
ocranoBmica? OTBET OKPYIVIMTE [0 JECATHIX JOJIEH.

Ortser: |

B 3akpsiTom cocyme ky6uueckoit dpopmbr o6pemom 0,216 e HaxoxuTca 1 Momb
HUIeATbHOTO OMHOATOMHOro rasza. CpeqHeKBafpaTHYHAA CKOPOCTH MOJIEKYJI
rasa pasua 420 m/c. CKOIBKO ymapoB MOJIEKYyJ 00 OIHYy CTEHKY cocyaa

IPOMCXOMUT B CpeIHEM 3a OfHy cekyuay? OTBeT yMHOKbTE HA 10725,

Orser: |

W3 TOHKOrO MpOBOJA W3TOTOBIEHO KPYIVIOE KOJBIO paauycom r = 10cm u
conporusiaenueMm R = 0,05 Om. Konbito momereHo B OJHOPOJHOE MATHUTHOE
roJjie, MEPIEHIUKYIAPHOE IUIOCKOCTH KOJIbIA. VHAYKIWMS MArHUTHOTO IIOJIS
YBEJIUUMBAETCSI CO BpeMeHeM 1o 3akoHy B = at, e a = 0,5 Tn/c. Yemy pasna

CUJIa TOKA, TEeKyIero 1mo Koubily? OTBer BbIpasure B A, OKPYIJIUB [0 AECATHIX
TOJIEH.

Orser: |

© MHOO, 2010 r.
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Yacts 3

3adanun C1 - C6 npedcmaseasiom co6oii 3adavu, noHoe peuteHue Komopolx
Heob6x00umo 3anucamov é 6.1aHKe omeemos Ne 2. Pexomendyemca nposecmu
npedeapumenvHoe peuweHue Ha 4depnosuke. llpu ogopmiaenuu pewenus e
6s1anke omeemoe Ne 2 zanuwume chavaaa Homep 3adanus (C1 u m. a.), a
3amem peuteHue coomeemcmaeyrouieti 3a0a4u.

3a mudparuoHHo pemieTkoi P nmapasiensHo e
pacrono:xeHa TOHKas cobuparoias jguH3a JI, B y
(bOKaTBbHON  IIJIOCKOCTH  KOTOPOH  HAXOAHUTCA
9Kpan . Ha pemerky HopManbHO magaer
MapalIeIbHBIA IIy90K BHAMMOLO IJIa30M 0eJIoro
ceera. Kak BeIrmaauT nudpakiuoHHAs KapTHHA
Ha oKpane? Onumure, KAk u nowemy OynyT
U3MEHATHCS:

A) mser;

B) pacnonosxeHnue;

B) kommuecTBO HaOIIOMAEMBIX HAa
IUPPAKIMOHHBIX MAKCUMYMOB;
MIPH TIOC/IEZI0BATEIBHOM BBIMIOTHEHUH CAEAYIOIINX JEeHCTBHUL:

1) ITepen nudpakOHHON PELIETKOH IIOCTABMIM CHHHM CBETOMHIBTD
(CTERJISHHYIO IUIACTUHKY, IIPOILYCKAIIYIO TOJILKO CHHHUM CBET).

2) Cunuii cBeTOQHUIBTP 3aMEHUIN HA KPACHBIH CBETOQUILTP.

3) He yb6upas &KpacHBbI# CBeTO(pHUIBTP, 3aMEHWIHM WCIIOIb30BABIIYIOCS
Iu(PaAKIMOHHYIO PEIIEeTKY Ha APYTYIO0, IIEPHO KOTOPOI O0JIbIIe.
Cuurarh, YTO Bechb IPOIIEIINN 4Yepe3 PEeIIeTKy CBeT IOoMajfaeT CHadala Ha
JINH3Y, a 3aTeM — Ha DKPaH.

i

JKpaHe

Ha crome crour mycrodi IMIIMHAPHYECKHH COCYm C :
TOPH30HTANIBHBIM JHOM Inmomaznpio S; =200 cm2. Han : h 8]
HUM 3aKpelUieH BTOPOH ITMIHHAPUYIECKUH cocyn C y
TOPH30HTANIBHBIM JHOM ILIOWanpio S, = 1000 em2. pIR: (o}

BEPXHETO COCyJa pacmoyiokeHo Ha BbicoTe H = 12 M
HaJ ypoBHEM AHA HIDKHEro cocydaa. B Bepxmmit cocym 11
HaJIWTa BOAAa IIOTHOCTBIO p = 1000 kr/M~ 1m0 YpOBHA
h=10cm Ham ero mHOM. B mHe BepxHero cocyza v
OTKPBIBAIOT OTBEPCTHE, B Pe3yJbTaTe 4Yero BcA BOAA, HE 77
pacrekadch IO [OHY BepxXHero cocyia U He
pasOphI3TUBAACH, IIEpeTeKaeT B HUKHUU COCy[A, W 3aTeM BOJA IPHUXOIUT B
coCTOsTHUE TTOK0d. Kakoe mpu 3TOM BBIAENSIETCI KOIUIECTBO TEILIOTHI?

NN\

B cocyme mox mopuiHeM HaxOAWTCA M = 6 I HAEATBHOTO OJHOATOMHOIO rasa.
CpenHexBampaTuyHas CKOpocTh ero aromoB paeHa u = 500 m/c. Ilocme Toro,
KaK 9TOT ra3 Me[JIeHHO pACIIMPHUICA [PHU IIOCTOSHHOM /IABJICHUH,
CpeIHeKBapaTUYHAsA CKOPOCTh €ro aroMoB Bospocia B n = 1,5 pasa. Kaxyio
PaboTy COBEPILINI ra3 B JaHHOM IIporecce?

© MHOO, 2010 r.
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AJeKTPOH, MBHIKyIIHECA co cKopocthio V = 0,01c
(c — CKOpoCTh cBeTa B BaKyyMe), BIleTaeT B TOUKe A
B IIOCTOSHHOE OJHOPOJHOE MATHHUTHOE II0JIe C

urnykipei B = 0,1 T mog yriaom o = 60° k muamn A .
MATHUTHOM HMHAyKIuu. Yepes HerkoTopoe Bpems A C
SJIEKTPOH CHOBA II€peceKaeT Ty jKe CaMyI0 JIMHWI0O MAarHUTHOM HWHIYKI[UH,
oxasasimuck B Touke C. Uemy paBHO paccrosuue mexay Toukamu A u C?

v

IBe opuHAKOBBIE TOHKHE COOMpAloOiMe JHH3BI C (POKYCHBIM PACCTOSHHEM
f =10 cm rasxaaa pacmonokeHsl Ha paccrosuun 2f = 20 cM ApyT OT Apyra Tax,
YTO MX IJIABHBIE OIITUYECKHE OCH coBmaaaroT. Ha oxHy u3 IuH3 HA PACCTOSHUU
d = 0,5 cM OT TIIaBHOM ONTHYECKOW OCH HAJaeT Y3KHH MapajjielbHbId IIy40K
cBera, uaymui nox yriaoMm a = 0,05 pag K ri1aBHOM ONTHYECKOH OCH. 3a BTOPOM
JWH30H B ee (POKANBHOM IUIOCKOCTH pacmonoxeH bdkpan d. Ha kaxom
PACCTOSIHHY OT IVIABHOM OIITHYECKOH OCH 6yIeT HaXOJUThCSI HA SKPAHe CBETOBOE
IATHO, 06pa30BaHHOE MIPOLIEAIINM Yepes 00e TUH3BI IydKoM?
h L

2
/ f

I

I

Lt - el - -
bt

I

y v

Haiinyure sHepruio, KoTopas BhbleNsdeTcd IPH IPOTEeKaHHH ANepHOH peakuuu
§L1+%H - 2B6+0n. OrHOCHTeNBHBIE aTOMHBIE MAacChl H30TOIOB fAfep,

yYaCTBYIOIIMX B PEaKIWH, NPHUBeNeHbl B Tabmmie. Maccy HeHTpoHA MOMKHO
cuutaTh paBHOU 1,00866 a.e.m. PesynrraT Beipasure B MaB.

Macca HeATpaIBLHOTO
Hzoron
aToMa, a.e.M.
H 2,01410
8Be 8,00531
ILi 7,01601

© MHOO, 2010 r.
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HNHCTPYKINA IO BHITOJTHEHUIO Pa6OThI

Ha Brimonunenue sk3aMeHAuOHHON paboThl 10 (umsure orTBomuTed 3,5 yaca
(210 munyT). Pa6ora cocrout us 3 uacrei, BRIIOYamImux 36 3amannii.

Yacrb 1 comepsut 25 samanmii (A1-A25). K rammomy 3amanuio maercs 4 BapuaHTa
OTBeTa, us3 KOTOpI)IX HpaBHJIBHBIfI TOJIBKO OJHH.

Yacts 2 comep:xutr 5 3agannii (B1-B5), Ha KoTophIe ciemyer AaTh KpPaTKHUH OTBET.
Insa sagaunii B1 u B2 orBer Heo6xoaumMo 3anucarh B Buje Habopa mudp, a 1 3agaHui
B3-B5 B Buze uncna.

Yacrp 3 cocrout u3 6 sagaunumii (C1-C6), Ha KoTOphIe TpebyeTca NaTh pa3BepHYTHIHA
OTBeET.

ITpu Beimosmnenuwn 3amanuii B3-B5 yactu 2 3HaueHWe MCKOMOM BENIHYUWHBI CIEAYET
BBIPA3HUTD B TeX eNUHUIAX (PU3UUYECKUX BEIWYNH, KOTOPbIE YKA3AHbI B YCIOBHUU 3aIaHUI.
Ecau Takoro ykasaHuA HeT, TO 3HAUYeHHWE BEJIWYHUHBI CJIEAyeT 3aIllhcaTh B
Mesxaynaponnoit cucreme emumuunt, (CH). IIpu Burumciennu pasperiaercs HCIOIb30BAThH
HeIPOrpaMMHUPYEMBIN KaJIbKYJIATOP.

BuumarenpHO mpounTalTe Kakkmoe samaHWe U IIpeajiaraeMble BapHAHTHI OTBETA,
ecau oHu wumerorci. OTBedaliTe TONMBKO IIOCHE TOTO, KAK BbI IIOHAJIHM BOIPOC H
MIPOAHAIM3UPOBAIN BCEe BAPUAHTHI OTBETA. BBINOIHIWTE 3aJaHWsd B TOM IIOPAAKE, B
KoTOpoM oHHM janbl. Eciu Kakoe-To 3amanve BBI3BIBAET Y BAC 3aTPyAHEHHE, IIPOILyCTUTE
ero. K mpomymnieHHbIM 3ajaHUsIM MOKHO OyeT BEPHYThCS, €CJIHU y BAC OCTAHETCH BPEM.
3a BBINOJHEHWE PA3IUYHBIX II0 CIOKHOCTH 3aJaHUM JaeTcs ONWH WiIu Oojee 6AIIOB.
Bamnel, mosmyyenHble BamMu 3a BBINOJHEHHBIE 3ajaHus, cymmupyorca. llocrapairecsh
BBIMIOJIHUATE KAK MOYKHO OOJIbIIe 3aMannii U HabpaTh HanboJIblllee KOJIUIeCTBO OaLIoB.

sKenaem yecnexa!

Hu:xe npuBeieHbl ClIpaBoYHbIe JaHHbBIE, KOTOPBIE MOTYT ITOHA00UTEHCSI BaM IIPU
BBIIIOJHEHUHU PabOTHI.

© MHOO, 2010 r.
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Hecarmaabie IpuCTaBKA

®usuka. 11 xnacc. Bapuanr 2

TeMIeparypa

0K =-273°C

aTOMHAasda eJuHHuIIa MaCChI

laewm = 1,66:102 kr

1 aTromuas €IuHUIa MaCChbl SKBUBAJIEHTHA

Muoxnu-
HaunmenoBanne|Q603navenne| Muoxurens Haumenosanue OGo3HaueHne TemE
rura r 109 CaHTH c 1072
Mera 106 MUK M 1073
KO K 103 MHIEKPO MK 1076
FEKTO r 10 2 HaHO H 1072
nenu i 107! KO n 10712
KoncranThI

YHCIIO 7T =314

yCKOpeHue CBOOOHOTO HaJeHus Ha 3eMie g =10 M/c2

IrPaBUTALMOHHASA [IOCTOSIHHAS G = 6,7-10""! H-m%/xr?

yHUBepCaTIbHAS ra30Bas MOCTOSTHHAS R = 8,31 [Ix/(moan-K)

nocrogaHaa BorpnMana k= 1,38-10_23 Ix/K

nocrosiHHAs ABOTaipo N A= 6-10%3 monp !

CKOpOCTh CBeTa B BaKkyyMe ¢ =310 m/c

K03 QUITHEHT IIPOIIOPIIUOHATLHOCTH b= 1 _ 9-10% H-m2/Kn2

B 3axoHe Kymona 4mgg

MOJyJIb 3apsA/ia 3IEKTPOHA (3JIeMeHTapHBIN _19

DIIEKTPIYIECKHH 3apsy) e=1610"" Ku

nocrosuHas [Inanka h = 6,6-10_34 Hsx-c

CooTHollIeHNE MEKIAy PasIHIYHbIMH €THHUIIAMHA

© MHOO, 2010 r.

931,5 MsB

1 57IeKTPOHBOJBT

15B = 1,610 I

Macca gacTuir

DIEKTPOHA |9 1-10° 3 kr = 5,5-10 % a.em.
npoToHa |1 673-10°27 kr =~ 1,007 a.e.m.
He#TpoHa |1 675-10°27 kr ~ 1,008 a.e.m.
ILmoTHOCTH IIOJICOTHEYHOT'O Macia 900 KI‘/M3
BOJBI 1000 kr/m° |amoMuHH 2700 gr/m®
IpeBecuHbI (COCHA) 400 Kr/M3 JKeesa 7800 I{I‘/M3
KepocuHa 800 xr/m®  |pTyTH 13600 xr/m®
YaennrHas TEILJIOEMKOCTh
BOZIBI 4.2:10 3 Iox/(xr-K) amomuana (900 IIsx/(xr-K)
b3, c:] 2.1-10 3 Iixe/(xrK) Menu 380 Ilwx/(kr-K)
wemesa 640 Ix/(kr-K) qyryHa 500 I:x/(kr-K)
ceuunma |130 I:x/(xr-K)

YaearHaa Temiora

mapoo6pasoBaHuA BOABI|2 310 6 Jlsx/xr

IIJIaBJICHHUA CBHHIA

2,5:10 % Iam/xr

IIABJICHHUA JIba

3,3-10 0 Tlsm/xr

© MHOO, 2010 r.
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HopmanbHbIe yCiIoBHA [aBiIeHNe 10° ITa, remmeparypa 0°C

Moaapuasa macca

asora 28-1073 xr/Moms KHCIoposa 321073 kr/voms
aproxa 40-1073 xr/mons naTHs 6-1072 kr/Momb

BOJOPOAA 21073 ®r/momb MonubaeHa 96-1073 kr/moub
BO3JyXa 29-1073 xr/Momb HeOHa 20-1073 xr/Moms
reusa 41072 kr/momn YTJIEKHUCIIOTO rasa 44-1072 kr/moms

© MHOO, 2010 r.
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Yacrs 1

IlIpu evinoanenuu sadanuii wacmu 1 6 6aanke omeemos Ne 1 nod Homepom
8bINoHAEeM020 éamu 3adanus (Al — A25) nocmaevme 3nax «X» 6 Kaemouke,
HOMep KOmopoil coomeemcmieyem Homepy 6blIOPAHH020 6aMlL Oomeema.

B momenT Bpemenu ¢ = 0 MajieHbKOE TEIO0 HAYaIo v-Mc4
paBHOyCKOpeHHOe ABMm:KeHHe BHoiab ocu OX u3 2
roukn x = 0, IpHYEM IMPOEKIUsA ero CKOPOCTH Ha

3Ty OCb MEHAIAach CO BpPeMeHeM II0 3akKoHy v(f),
KaK IoKaszaHo Ha rpacure. Ha kaxom paccrosuum
OT HAYaJIbHOW TOYKHM TEJIO0 OKAa3aJ0Ch B MOMEHT
Bpemenu ¢ = 4 c?

oy

1) 2um 2) -1m 3) OMm 4) 1M

Illapuk, momBellleHHBIM HA HUTH K IIOTOJKY, TOJKHYJIH TaK, YTO OH CTaj
BpallaThCd C IOCTOSHHOM 110 MOIYJ/II0 CKOPOCTHI0O B TOPHU30HTAIBHOHN IIOCKOCTH
BOKpPYT BEPTHUKAJIBLHOM OCH, MPOXOJsAlled uepe3 TOYKY IojgBeca. Hakwe wu3
[IPUBEJIEHHBIX HUKE YTBEePIKIEHNH SBISIOTCA IPABIIBHBIMA?

1) Illapuk ABH:KETCA TI0 OKPYKHOCTH.

2) PaBHopeiicTByO1IasA IPUIOKEHHBIX K IIAPUKY CHJI HAIIPABIEHA K I[EHTPY
3TOM OKPYKHOCTH.

3) ¥YckopeHme IIapWKa IIOCTOSHHO II0 MOAY/IK ¥ MEHSETCI II0
HAaIpPaBIEHHUIO.

4) YcropeHwe Iapuka PABHO HYJIIO.
1) Tonpko 1)
2) Du2)
3) Hu4)
4) 1),2)u 3)

BepxHuii KOHEIl JIETKOM BEPTHUKAIBHOM IPYKUHBI 3aKpPEIUIEH, a K ee HIKHEMY
KOHITy IIPHKJIAABIBAIOT HAIPABJIEHHYI0 BHH3 CHJIy PpAa3HOM BeINYHHBI.
3aBUCUMOCTD yIJIUHEHUA TPYKUHBI Ax oT Moxysnsd F' 5Toil cuibl IpUBeJeHA B
Tabaure. Yemy paBeH K0d((PHUIIMEHT JKECTKOCTH 3TOHN IIPYKUHBI?

F,H 0 |05 1 |15 2
Ax, e 0 5 10 | 15 | 20
1) 1HM™ 2) 10 H/™ 3) 100 H/m 4) 1000 H/m

© MHOO, 2010 r.
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Ha rteno, cBobomuo neurasineecs Bmoab ocu OX co CKOpocThio 2 M/c, Hadaja
JIeACTBOBATh MOCTOSHHAS M0 Moxyi cuiaa 3 H, HanpasneHHas mapajjieiabHO
aroit ocu. Yepes 1 ¢ ckopocTs Tesna yseawdmiach 10 5 m/c. Kakosa macca sToro
rena?

1) 2 xr 2) 1xr 3) 3 Er 4) 0,5 kr

I'pys maccoit 1 Kr Bucen HEIMOABHMIKHO Ha JIETKOM BEPTHKATILHOM HPY:KHUHE,
MPUKPEIVIEHHOH K MOTONKYy. KEro momusiu BBepx Ha BbicOTy 20 cCM OT
TIOJIO}KEHUA PABHOBECHS M OTHycTWiau 6e3 Tomuka. Ha CKOIBKO HM3MEHHUTCS
TMOTEHITUAIbHAA Y9HEPTHUA TPYKUHBI OT MOMEHTA OTIIyCKaHHUA A0 MOMEHTA, KOoTJa
rpy3 [ocJie OIMyCKaHus BHU3 OCTAHOBUTCS?

1) He uamenwurcs
2) yBenwuwnres Ha 4 [Ix
3) yeemmuurcsd Ha 2 %

4) ymenbmurea Ha 1 [k

I'pys maccoit 0,5 Kr, momBelmIeHHBIM Ha JETKOM BEPTHUKAIBHON NPY:KHUHE,
COBepIlIaeT TrapMOHHWYECKHe Kojebanus ¢ mepuogom 1c. Yemy pasen
K09 DUIIMEHT KeCTKOCTH 3TOM HPYKUHBI?

1) ~10 H/m 2) ~20 Hm 3) ~40 Hm™ 4) ~64 Hm

Ilats 6pyckoB oquHAKOBOI Macchl, CBA3aHHBIE TOPU30HTATIHLHBIMH HEBECOMBIMU
HepPaCTAKUMBIMU HUTAMH, IBIKYTCSA II0 IVIAAKOM TOPHU30HTATIHHOHM ILIOCKOCTH
oz melicTBHMEM CHIBI F, Kak IIOKasaHO Ha pUCyHKe. UeMy paBHO OTHOIIEHWE
CHUJI HATSIKEHUA HUTEH, OZHA U3 KOTOPHIX HAXOJUTCS MEKIY IIePBBIM U BTOPBIM,
a apyrad — MeXIy TPETbUM U YeTBEPTHIM OpycKamu?

E

|3| |2| l]

sl |4|

D1 2) 2 3) 3 4) 4

HeKOTopoe KOJIU49eCTBO UAea/IbHOTO OJHOATOMHOTO rasda HaXOJUuTCA B 3aKPBITOM
cocyne IIOCTOIHHOTIO obbema. B pesyjabTare HarpeBaHud CoCyda CpenHdda
KHHETU4YEeCKasd oHeprusd TeIJIOBOTO ABUMKEHUHA MOJIEKYJ rasa yBelaudujiaachb B
2 pasza. Bo ckoIbKO pa3 M3MEHHIOCh IIPH 3TOM JaBIeHUE B COCVI[G‘?

1) He U3MEHHUJIOCH
2) yBemmuywmioch B 2 pasa
3) yeenumuumnocs B 3/2 pasa

4) yBenmu4uioch B 3 pasa

© MHOO, 2010 r.
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Al10

All

Al12

Ha npumyce B manarke aJbIUHHCTOB, YCTAHOBIEHHOU HA OOJBIIOH BHICOTE B
ropax, HarpeBaeTcsa YalHUK ¢ Boxoii. Boxa sakunur, korna

1) ee remneparypa craner pasuoi 100 °C.

2) naBjeHUWe HACBIIEHHBIX MApOB BOJAbl BHYTPU Iy3LIPHKOB rasa B BOJE
CTAHeT paBHBIM aTMOC)epHOMY [OaBJIEHWI0O HA TOH BBICOTE, TAe HAXOMATCS
AJIBIIMHUCTBI

3) ee Temneparypa craret paBaoi 80 °C

4) yaliHUK HarpeeTcs [0 OYEHb BHICOKOIH TeMIIEPATYPhI

D1 2) 2 3) 3 4) 4

Kycox :xemesa wmarpemm mobera ¥ TIOMECTHJIM HA TEILJIOM30JIHUPYIOILYIO
TO/ICTABKY B COCy/[le, KOTOPBIH OBICTPO OTKAYau J0 COCTOAHuA Bakyyma. OH
OyzmeT ocThIBATH Oyiaromaps

1) TenIOPOBOIHOCTH BHYTPH KyCKa jKeie3a

2) TeIJIOBOMY M3JIyUEeHHMIO C IIOBEPXHOCTH JKejes3a

3) KOHBEKI[HHU

4) mepBBIM IBYM VIIOMSHYTHIM BBIIIE BHAAM TEILIONIEPEAadn

D1 2) 2 33 4) 4

B mByx cocymax ommHAKOBOro 06beMa, COeIMHEHHBIX TPYOKOH C 3aKPBITHIM
KpaHOM, HAXOIW/JIKCh NPH OIMHAKOBOM TeMIIepaType Iejui W HEOH, KOTOpbIe
MOJKHO CYUHTATh HAeAJbHBIMH rasamu. FI3BecTHO, 4TO KOraa OTKPBLUIM KpaH,
IIOTOK rasa Mo TpyOKe HAMPABHWIICA M3 COCyJA C TeMeM B COCyd C HEOHOM.
BuyTpenHsa sHeprus Kakoro rasa — rellds WIM HeoHa — ObLaa 6GoJbIle 0
OTKPBLIBAHHUA KpaHa?

1) remus
2) HeoHa
3) BHyTpeHHVe SHEPTUH Ia30B OLUIM PABHBI

4) 0ZHO3HAYHO OTBETUTH HEJIb3

KII]l upeanpHo# TermmoBoit mammubl Kapuo pasen 60%. Kakxoe kosmuecTBo
TEIUIOTHI 32 OMWH IMKJ PaboThl MAIIWHBLI Iepemaercsi paboyeMy Temy OT
HArpeBaTess, eCad 3a OJMH LMK OHO IepefaeT XOJOAWIBHUKY KOJNIECTBO
TemnoTsl, pasaoe 400 [[:x?

1) 1200 Idx 2) 1000 Hd:x 3) 800 I 4) 600 I:x
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B BepmmHax 1 ¥ 2 paBHOCTOPOHHETO TPEYTOIBHUKA

HaxXogATCA OJWHAKOBbIE€ IIOJIOKHUTEIbHbIE

TOYEYHbIE

sapsaabl +@ (cm. pucynok). Touka 3 — Tperbs BepiInHA
aroro TpeyronbHuka. Kyna HanpaBnen B Touke 3 BEKTOD
HANPSKEHHOCTH BIIEKTPOCTATHIECKOTO

co3gaBaeMoro SapﬁllaMI/I?

1) mapamrenbHo auHEK 1-2 Hanpaso (—)

2) mapasienbHO JUHUH 1-2 Hameso (<)

3) mepunenaukynspuo auauu 1-2 BBEpx (1)

4) mepueHAUKYIApHO JuHuu 1-2 BHU3 (|)

Al4 | Ha pucynxe mnokazana cxeMa BIIEKTPHUIECKOU
nenu. AmmepMmerp, BOJBTMETP H Oarapedra —

uneanbubsie. Hanpsikenue Oarapeiiku U = 1,5 B,
COTIPOTHUBIIEHUS pesucropoB Ry =3 xOm,

Ry, = 50 OM. Kaxoe manpsixenme U mokasbiBaeT

BOJBTMETP ¥ Kakod TOK [ Teuer
amnepmerp?

1) 1B, 10 A

2) 1,5 B, 30 MA

3) 0,8B,15MmA

4) 1,5 B, 25 MA

© MHOO, 2010 r.
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B menn, cxema KoTopoii uzobpakena Ha pucyHke, Kiwod K BHayane 3aMKHynH, a
3aTeM, CIyCTd [OCTATOYHO [AJIWUTEJIbHOe BpeMsd, pasoMmkHymu. Ilocie
pasMbikauus Kaoda K

A

R

1
| I— |

L J
_rvwv\_@_.
T xx

1) nammna JI cpasy moracuer

2) mammna JI cHayanma SPKO BCIBIXHET, 4 IIOTOM IIOTaCHET
3) mammna JI 6ygeT mocTeneHHO racHyTh

4) mammna JI ropers He GyeT HU CHAYAIA, HU TIOTOM

SaMKHYTBIH KOHTYP COCTOHT M3 KOHAeHcaTopa eMKOCThI0 10 MK® u KaTyuiku ¢
nHAyKTHBHOCTHI0 1 MI'H. B HayanbHBI MOMEHT BpeMeHH KOHAEHCATOp He
3apsaKeH, a B KOHTYype TedeT HEKOTOPBIH TOK. Uepes KAKOH MHUHHMAIbHBIN
NPOMEKYTOK  BpeMEHHM  Hamps:KeHWe Ha  KOHIEHCATOpe  JOCTUTHET
MaKCUMAIBHOM BEJIUUMHBI?

1) ~6310%c
2) ~3110%¢
3) =24.10%¢
4) ~1610%¢c

A17 | Toukaa mumza c¢ onTtudyeckoir cwaoii +10 aoTp gaer [AeHCTBUTEIBHOE
u3obpaskeHue IpeaMera, Haxopsdinerocsi Ha paccroguuu 20 ¢cM OT ILUIOCKOCTH
nuH3bl. Ha KaKkoM paccTOSAHMM OT JIMH3BI HAXOIUTCA U306paxkenue npeamera?

1) 0,1m 2) 02m 3) 0,3m 4) 0,4 ™

HDI/IHI_II/IH OTHOCHTEIBHOCTH OUHIITEHHA TJIaCuT, 9TO
1) BO BCeX MHEPIMAJBbHBIX CUCTEeMax OTCHeTa 3aKOHbI MeXaHUKHU OOJUHAKOBBI

2) BO BCeX WMHEPLHMAIBHBIX CHCTEMAaX OTCYETA 3aKOHBI JJIEKTPOIUHAMUKHA
OIHHAKOBBI

3) BCE€ 3aKOHBbI IIPHUPOJABI OJWMHAKOBBI BO BCEeX HWHEPIUAJBHBIX CHCTEeMaX
oTcueTra

4) BO BCeX HHEPLUMAJbHBIX CHCTEMAX OTCYETA 3AKOHBI TEPMOIUHAMHUKH
OIVMHAKOBLI

© MHOO, 2010 r.
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A20

A21

A22

ILnockuit xommencarop emroctbio C = 1000 n® sapsguam [0 HANPSIIKEHUS
U = 1000 B. 3arem, He oTCOemuHsAA €ro OT UCTOYHWKA IUTAHWA, BCTABUIU B
KOHJIEHCATOP ILUIACTHUHY u3 IASIIEKTPHUKA c IADIIEKTPUIECKOM
TPOHUIIAEMOCTRIO § = 2, 3aHUMAIOI[YI0 Bech 00beM KoHaeHcaTopa. Kak u BO
CKOJIBKO Pa3 IPH 3TOM H3MEHHJIACh JHEePrusa KoHaeHcaropa?

1) sHeprus He U3MEHUJIACH
2) sHeprus yMeHbIIWIACh B 2 pasa
3) sHeprus yBeauduiaach B 2 pasa

4) sHeprus yBeaudyuiaach B 4 pasa

IIpu wusyuenuu ¢oroadpderra mpu MOMOIM YCTAHOBKH, CXeMa KOTOPOH
n3o0paKeHa HA PHUCYHKE, OKA3aioCh, YTO TOK B ILIENM MPEKPAIaeTCs, eCIH
9acToTa CBETa, IAJAloINero Ha KATOJ, CAEMaHHBIH M3 HEKOTOPOTO MeTAasia,
cramosures Membme 6-10M I'm. Yemy paBHa pabora BBIXO[A SJIEKTPOHA W3
aroro metaya? Oreer BeIpasuTe B 3B U OKpyrinTe 10 1ECATHIX.

}\.

uf /D
I’ Z/

1) 2,0 2) 2,5 3) 3,0 4) 3,5
PanmoakTUBHBIN KCTOYHUK IIOMENIEH B KOHTEHHEDP C Y3KHM x A2
OTBEpPCTHEM, U3 KOTOPOTO BHIXOZUT wu3maydeHme. Ilocme ' %, : =
TIOMeIlleH!s KOHTelHepa B OMHOPOAHOE MarHUTHOE I10JIe, BEKTOP i
UHAYKIVUN KOTOPOTO HAIIpaBJIeH TaK, KaK IIOKAa3aHO Ha PUCYHKe, vV ®F
0Kas3ajioch, YTO IIyYOK pasmenuiicd Ha Tpu dactu — 1, 2 u 3
Yraure, KaKue  BHUABI  PAAMOAKTHUBHBIX  HM3JIydeHUH
COOTBETCTBYIOT STUM HOMepaM.

D Bay 2) a8 3) By a 4 v.ap

B IIPOTOILIAHETHOM 06J1a1ce, U3 KOTOpOro 06pa3013a31ac13 Hamia 3eM.TIH, 5
MHWJLTIHAPAOB JIET Ha3aJd HaXOAHUJIOCh HEKOTOPO€ KOJUYEeCTBO aTOMOB H30TOIIAa

29325 U ¢ mepuwozmoM mosypacmazna 7-108 ner. Crombro MIPOLIEHTOB OT BTOrO

KOo/Im4eCTBa UX OCTAJIOCh K HACTOAIIIeMy BDeMeHI/I?

1) ~0,1% 2) ~0,3% 3) ~0,5% 4) =0,7%

© MHOO, 2010 r.
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IIpemmonoxum, 4TO B pe3ybTaTe PasBUTHUSI HAHOTEXHOJIOTHH yAaJ0Ch CO31ATh
nudpakuonHy0 pemerky ¢ mepuogom 10 mM. B BakyymHoil kKamepe Ha 3Ty
pellleTKy HAIpaBWIX B MEPIeHANKYAIPHOM HAIMPABIEHUH V3KHH IIyYOK
37eKTpoHOB. [lepBbIil AMPPAKIMOHHBIN MAKCUMyM HA SKpaHe, MapajiiebHOM
pellleTke W HaxopdiieMmMcs 3a Hed Ha ynajgenwu 20 cM, HaOmOgaeTcs HA
PACCTOSIHUM OK0JIO 15 MM oT ocu myuka. KakoBa cKopocTs 371eKTpoHOB?

1) = 500 km/c

2) = 1000 xm/c
3) = 1500 km/c
4) = 2000 rm/c

A24
B cucreme CU enunnia usmepenwns, pasaas 1 KF‘M2/03, Ha3bIBAeTCI

1) IIsxoynb 2) Barr 3) Hsioron 4) Om

Ha rpaduke moKaszaHbl  9KCIEPUMEHTAIBHO  IOJyYeHHBIE  TOYKH,
XapakTepusyolue I0I0KeHHe ManeHbkoro tema Ha ocu OX B pasHbie
MOMEHTHI BpeMeHHu. Kakue BBIBOJABI O [BUKEHUM STOTO TeJa MOMKHO CAeJIATh Ha
OCHOBAHHUU 3TOro rpacura?

X.MA
4

ted

o]

0 1 2 3 4 tc
1) Teo ABMIKETCA C IOCTOSHHBIM yCKOPEHUEM

2) ycropeHue Tena paBHo 0,5 M/c?
3) cpenmHee ycKopeHue Tesna pasHo 0,5 M/c2

4) cpenHee yckopenue Ttena pasHo 0,5 M/Cz, HO BBIBOZA O IIOCTOSTHCTBE
YCKOpPEHWUs U3 [aHHbIX, IPUBEJIEHHbBIX HA rpauKe, cAeIaTh HeIb3s

© MHOO, 2010 r.
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Yacts 2

Omeemom K Kamcdomy u3 3adanuii Bl-B2 6ydem Hexkomopas
nocaedosameibHocmd yugp. Imy nocaedosameavHocms HAO 3anucams 6
6aank omeemoe Ne 1 cnpasa om Homepa coomeemcmaeyouiezo 3a0anust 6e3
npo6es1068 u KAKUx-1ub0 cumeos108 HaAYUHAs ¢ nepeoii kaemouku. Kaosrcdyro

yugpy nuwume 6 omaoebHOll Kiemouke 6 COOMmeemcmaeuu ¢ npueedeHHbviMuU
8 6.1aHKe ob6pasuamu.

ITox moBepxHOCTHIO BOABI B OacceiiHe yCTaHOBIEH AUHAMUK, U3IyJIaOIINi 3BYK
oIIpeneIeHHON 4acTOThl. JacTh 3BYKOBOH BOJIHBI OTPAIKAETCH OT IIOBEPXHOCTHU
BOZBI, & YaCTh IIPeJIOMJIAeTcA M IPOXOIUT B BO3LyX. Hak mpu sToM Iepexope
3BYKa U3 BOIBI B BO3IYX, Ille CKOPOCTh 3ByKa MeHbIIle, YeM B BOjle, U3MEHAIOTCA
IIepevyuCclIeHHbIe B IIepBOM cronbue usmaeckue BEJIMYUHBI,
XapaKTepHU3yIOIlye 3BYKOBYIO BOTHY?

PUSNYECKUE BEJINYNHbBI HNX USMEHEHHE

A) ugacrora 3ByKa

1) yeBenmuumBaerca
B) aMmauTyna 3ByKOBOI BONHBI 2) ymeHbiaerca

B) anuna BONHBI 3ByKa 3) He uameHnsercs

A b B

Otser: |

YcTaHOBUTE COOTBETCTBHE MEKAY (PU3MUECKUMH ABIECHUAMHU U YCTPOMCTBAMU,
B KOTOPBIX HCIOAb3YIOTCA WM HAGIIOMAIOTCI OTH SABJIEHUA: [IA KAMKIOr0
(husmUecKoro ABIEHUA YKAKUTE OJJUH COOTBETCTBYIOIINI HOMED yCTPOMCTBA.

PUSNYECKOE YCTPOMCTBO

SABJIEHUE

A) nenHas peaknus
JeTIeHud anep

1) yckopuTens 3apasKeHHBIX YACTHUI]

2) maposas TypOuHAa
B) ramma-mzmydenne 3) mBuraTenbHAs ~ yCTAHOBKA  aTOMHOM
IOJBOTHOM JIOIKH

4) mosumerp

OTser:

© MHOO, 2010 r.
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Omeemom K kaacdomy us 3adanuii B3 — B5 6ydem nexomopoe uucao. Imo
yucao Hado 3anucamv 6 O0aaHK omeemod Ne 1 cnpasa om Homepa
coomeemcmaeyouiezo 3a0aHusL HAYUHARL ¢ nepeotl kKaemouku. Kaosrcdwiii
cumeonr (yugpy, 3anamyio, 3HAK MUHYC) nuwLume 8 omaoe . tbHOll K/1emouKe &
coomeemcmeuu ¢ hnpueedeHHbIMU 6 Oaanxke o6pa3yamu. Edunuywvi
dusuieckux 6eAUHUH NUCAMb He HYICHO.

Ha ropusonransHoM crose Jjexanm 6pycok Mmaccoi 1 kr. B mero momana wu
3acTpsAIa MyJisg Maccoi 5 r, JeTeBInas rOPU3OHTANBHO. [locme monagauusa mynan
OpyCOK cIBHHYyJCA II0 CTOoly Ha paccroaHue 0,5M #  OCTAaHOBHUJICH.
KosdduruenT rpenus cronb:xenns Opycka o crox paseH 0,4. Hemy Obu1a pasHa
cxopocth myau? OTBeT OKpyTrIuTe 10 COTEH METPOB B CEKYHIY.

Ortser: |

B 3akprrTom cocyne B Bume Kyba ¢ pebpom anuHO# 0,6 M HAXOAUTCA KOIUIECTBO
HUeATbHOTO OHOATOMHOIO Ta3a, paBHOE 2 MOJISIM. 3a OfHY CeKYHIYy B CpeIHEM
MIPOUCXOIUT 1,4-1026 yIAapoB MOJIEKyJ 00 OIHy CTEHKy cocyma. Uemy paBHA

CpeIHeKBaipaTUYHAA CKOpPOCTh MosieKyn rasa? Oreer BbIpasure B M/C U
OKDYTJIATE IO COTEH.

OTtser: |

W3 TOHKOrO mpOBOAA H3TOTOBJIEHO KPYIJIOE KOIBIO paamycom r = 10 cM.
Kompuo momerieHo B OZHOPOJHOE MATHUTHOE IIOJie, IIEPIEHANKYIAPHOE
IJIOCKOCTH KONbIla. MHAYKIMS MATHUTHOTO IIOJIS YBEIWIUBAETCA CO BpeMeHEeM
mo 3akony B =at, tne a = 0,5 Tn/c. Cuna Toka, TEKyIIero mo KOJbIly, PaBHA
15,7 mA. Yemy paBHo conporuBienue koibia? Oreer Boipasure B Oum.

OTtger: |

© MHOO, 2010 r.
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Yacts 3

3adanun C1 - C6 npedcmaseasiom co6oii 3adavu, noHoe peuteHue Komopolx
Heob6x00umo 3anucamov é 6.1aHKe omeemos Ne 2. Pexomendyemca nposecmu
npedeapumenvHoe peuweHue Ha 4depnosuke. llpu ogopmiaenuu pewenus e
6s1anke omeemoe Ne 2 zanuwume chavaaa Homep 3adanus (C1 u m. a.), a
3amem peuteHue coomeemcmaeyrouieti 3a0a4u.

3a mudparuoHHo pemieTkoi P nmapasiensHo e
pacrono:xeHa TOHKas cobuparoias jguH3a JI, B y
(bOKaTBbHON  IIJIOCKOCTH  KOTOPOH  HAXOAHUTCA
9Kpan . Ha pemerky HopManbHO magaer
MapalIeIbHBIA IIy90K BHAMMOLO IJIa30M 0eJIoro
ceera. Kak BeIrmaauT nudpakiuoHHAs KapTHHA
Ha oKpane? Onumure, KAk u nowemy OynyT
U3MEHATHCS:

A) mser;

B) pacnonosxeHnue;

B) kommuecTBO HaOIIOMAEMBIX HAa
IUPPAKIMOHHBIX MAKCUMYMOB;
MIPH TIOC/IEZI0BATEIBHOM BBIMIOTHEHUH CAEAYIOIINX JEeHCTBHUL:

1) ITepen nudpakOHHON PELIETKOH IIOCTABMIM CHHHM CBETOMHIBTD
(CTERJISHHYIO IUIACTUHKY, IIPOILYCKAIIYIO TOJILKO CHHHUM CBET).

2) Cunuii cBeTOQHUIBTP 3aMEHUIN HA KPACHBIH CBETOQUILTP.

3) He yb6upas &KpacHBbI# CBeTO(pHUIBTP, 3aMEHWIHM WCIIOIb30BABIIYIOCS
Iu(PaAKIMOHHYIO PEIIEeTKY Ha APYTYIO0, IIEPHO KOTOPOI O0JIbIIe.
Cuurarh, YTO Bechb IPOIIEIINN 4Yepe3 PEeIIeTKy CBeT IOoMajfaeT CHadala Ha
JINH3Y, a 3aTeM — Ha DKPaH.

i

JKpaHe

Ha crome crour mycrodi IMIIMHAPHYECKHH COCYm C :
TOPH30HTANIBHBIM JHOM Inmomaznpio S; =200 cm2. Han : h 8]
HUM 3aKpelUieH BTOPOH ITMIHHAPUYIECKUH cocyn C y
TOPH30HTANIBHBIM JHOM ILIOWanpio S, = 1000 em2. pIR: (o}

BEPXHETO COCyJa pacmoyiokeHo Ha BbicoTe H = 12 M
HaJ ypoBHEM AHA HIDKHEro cocydaa. B Bepxmmit cocym 11
HaJIWTa BOAAa IIOTHOCTBIO p = 1000 kr/M~ 1m0 YpOBHA
h=10cm Ham ero mHOM. B mHe BepxHero cocyza v
OTKPBIBAIOT OTBEPCTHE, B Pe3yJbTaTe 4Yero BcA BOAA, HE 77
pacrekadch IO [OHY BepxXHero cocyia U He
pasOphI3TUBAACH, IIEpeTeKaeT B HUKHUU COCy[A, W 3aTeM BOJA IPHUXOIUT B
coCTOsTHUE TTOK0d. Kakoe mpu 3TOM BBIAENSIETCI KOIUIECTBO TEILIOTHI?

NN\

B cocyme mox mopuiHeM HaxOAWTCA M = 6 I HAEATBHOTO OJHOATOMHOIO rasa.
CpenHexBampaTuyHas CKOpocTh ero aromoB paeHa u = 500 m/c. Ilocme Toro,
KaK 9TOT ra3 Me[JIeHHO pACIIMPHUICA [PHU IIOCTOSHHOM /IABJICHUH,
CpeIHeKBapaTUYHAsA CKOPOCTh €ro aroMoB Bospocia B n = 1,5 pasa. Kaxyio
PaboTy COBEPILINI ra3 B JaHHOM IIporecce?

© MHOO, 2010 r.
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AJeKTPOH, MBHIKyIIHECA co cKopocthio V = 0,01c
(c — CKOpoCTh cBeTa B BaKyyMe), BIleTaeT B TOUKe A
B IIOCTOSHHOE OJHOPOJHOE MATHHUTHOE II0JIe C

urnykipei B = 0,1 T mog yriaom o = 60° k muamn A .
MATHUTHOM HMHAyKIuu. Yepes HerkoTopoe Bpems A C
SJIEKTPOH CHOBA II€peceKaeT Ty jKe CaMyI0 JIMHWI0O MAarHUTHOM HWHIYKI[UH,
oxasasimuck B Touke C. Uemy paBHO paccrosuue mexay Toukamu A u C?

v

IBe opuHAKOBBIE TOHKHE COOMpAloOiMe JHH3BI C (POKYCHBIM PACCTOSHHEM
f =10 cm rasxaaa pacmonokeHsl Ha paccrosuun 2f = 20 cM ApyT OT Apyra Tax,
YTO MX IJIABHBIE OIITUYECKHE OCH coBmaaaroT. Ha oxHy u3 IuH3 HA PACCTOSHUU
d = 0,5 cM OT TIIaBHOM ONTHYECKOW OCH HAJaeT Y3KHH MapajjielbHbId IIy40K
cBera, uaymui nox yriaoMm a = 0,05 pag K ri1aBHOM ONTHYECKOH OCH. 3a BTOPOM
JWH30H B ee (POKANBHOM IUIOCKOCTH pacmonoxeH bdkpan d. Ha kaxom
PACCTOSIHHY OT IVIABHOM OIITHYECKOH OCH 6yIeT HaXOJUThCSI HA SKPAHe CBETOBOE
IATHO, 06pa30BaHHOE MIPOLIEAIINM Yepes 00e TUH3BI IydKoM?
h L

2
/ f

I

I

Lt - el - -
bt

I

y v

Haiinyure sHepruio, KoTopas BhbleNsdeTcd IPH IPOTEeKaHHH ANepHOH peakuuu
§L1+%H - 2B6+0n. OrHOCHTeNBHBIE aTOMHBIE MAacChl H30TOIOB fAfep,

yYaCTBYIOIIMX B PEaKIWH, NPHUBeNeHbl B Tabmmie. Maccy HeHTpoHA MOMKHO
cuutaTh paBHOU 1,00866 a.e.m. PesynrraT Beipasure B MaB.

Macca HeATpaIBLHOTO
Hzoron
aToMa, a.e.M.
H 2,01410
8Be 8,00531
ILi 7,01601

© MHOO, 2010 r.
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OTBeTHI K 3aJaHUAM C BLIOOPOM OTBETa

© MHOO, 2010 r.

Ne samanna OTtBer Ne samanna OtBeT
Al 3 Al4 3
A2 4 Al5 3
A3 3 Al6 1
A4 3 A17 4
A5 4 Al18 4
A6 2 Al19 2
A7 3 A20 3
A8 4 A21 3
A9 3 A22 1
A10 4 A23 2
All 3 A24 4
Al12 3 A25 3
Al13 1

OTBeThI K 3aJaHUAM C KPATKHM OTBETOM

Ne zapanua OtBer Ne zamanmna OtBer
Bl 231 B4 7
B2 41 B5 0,3
B3 0,2
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OTBeTHI K 3aJaHUAM C BLIOOPOM OTBETa
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Ne samanna OTtBer Ne samanna OtBeT
Al 3 Al4 2
A2 4 Al5 2
A3 2 Al6 4
A4 2 A17 2
A5 2 Al18 3
A6 2 Al19 3
A7 2 A20 2
A8 2 A21 2
A9 2 A22 4
A10 4 A23 2
All 1 A24 2
Al2 2 A25 4
Al13 3

OTBeThI K 3aJaHUAM C KPATKHM OTBETOM

Ne zapanua OtBer Ne zamanmna OtBer
Bl 322 B4 400
B2 34 B5 1
B3 400
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Kpurepuu onieHHBaHNA 3aJaHUH ¢ PAa3BEPHYTHIM OTBETOM

3a nudpaknuoHHOM pelieTKol P mapaniensHo ei " 5

pacmosioxeHa TOHKas cobupammiasa JjauH3a J1, B y
(pOKaTBbHOM  IUIOCKOCTH  KOTOPOM  HAXOJUTCA
skpan . Ha pemieTky HoOpManbHO Iagaer
nmapajulebHbIH [MyY0K BUAMMOIO TIJIa30M 0eiioro
ceera. Kak BeImiagurT mudpakivoHHAs KapTUHA
Ha skpame? Onumure, Kaxk u nouemy OyIyT
U3MEHATHCS:

A) nser;

B) pacmomnoxenue;

B) KonuuectBo Habm0gaeMbIXx HA  DYKpaHe
IuPaKIMOHHBIX MAKCUMYMOB;
[IPH [I0CJIEI0BATEIBHOM BBITIOJTHEHUN CIeAYIONIUX IeHCTBUIM:

1) Ilepen nudpaKIHOHHON PEIIeTKON IIOCTABHUIN CHHHUA CBETO(UIBTP
(CTERJITHHYIO IJIACTUHKY, IMPOILYCKAIOIIYI0 TOJBKO CHHUMA CBET).

2) Cunnii cBeTOQHMILTP 3aMEHUIN HA KPACHBIN CBETOQHILTP.

3) He yOupas KpacHBIA CBeTO(QHMIBTP, 3aMEHHJIM WCIIOJIb30BaBIIYIOCT
Iu(PaAKIMOHHYIO PEIIEeTKY Ha APYIYIO, IIEPHO KOTOPOM 00JIbIIIe.
Cyurarh, YTO BeCh IPOIIENIINN 4Yepes PeIleTKy CBeT IONaJaeT cHAaJYajaa Ha
JIVH3Y, 4 3aTeM — Ha DKPaH.

OGpaser BO3MOKHOI0 PENIEHMU A

NN

IIpu HOpManbHOM MaZeHWH HA TU(QPAKIMOHHYIO PEIIeTKY C IepuoaoM d CBeTa C JJIMHOL
BONHBIA 3a pemreTkoit OyayT HaOIOAATHCA TUPPAKIUOHHBIE MaKCHUMyMbI. ¥ CIOBHE
o0pasoBaHusi MaKCHMyMa UMeeT BHI: dSin @ = ml, time d — mepUoj PelIeTKH, /m — HOMe|f
IUPPAKIIMOHHOTO MAKCHMyMa, () — YTOJ, IOA KOTOPBHIM (II0 OTHOIIEHWI0 K HOPMAJIE
pelleTKy) pPacCHpOCTPAHAIOTCA MapayIelbHble JIydd, OO0pasymollue 3TOT MAaKCHMyM
Cobuparomast JuH3a HeoOXomumMa I TOTO, dYTOOBI IIOJYyYHUTH H300paKeHume
IuPAKIMOHHBIX MAKCUMYMOB Ha dKpaHe (B OTCYTCTBHUE JIUH3bI AU(PPAKIMOHHAT KAPTHHE
HAXOIuTCA B OECKOHEYHOCTH, IIOCKOJBKY (POpPMHpPyeTCs MHapauleIbHbIMU Jydamu). H:
3aMMCAHHOM (POPMyYJIBI BHIHO, YTO IPH 3aJAHHOM M [JIf PA3HBIX IJUH BOJH YIJIbI, IO}
KOTOpbIMH OyAyT BHUAHBI AU(PAKIMOHHBIE MAKCHMyMbI, OyIyT pasiaudHbIMH. [loaToMmy
GebIf CBET IOCe MPOXOKIEHHS Jepe3 PeIIeTKy PABJIOKUTCI B CIEKTP, X Ha DKPaHE
nosiyauTcs Habop paAy:KHBIX moaoc. B meHTpanbHoi yactu sKpana (mpu m = 0) aius Bces
JJIUH BOJH OYAYT ITOIy4aThCs qUQPAKIIMOHHBIE MAKCUMYMbI. OTH MAKCUMYMBbI HAJIOKATCS
JIPYT Ha Ipyra, B Pe3yJIbTaTe 4ero B IEeHTPe Au(PPaKI[MOHHON KAPTUHBI TOIYIUTC Y3Kas
6emnas mosioca (OHA Ha3hIBAETCA aXPOMATHIECKOMH).

Ecau nocraButh nepen qud)pakiiMOHHON PEIIETKOM CHHHUH CBETO(MHIBTP, TO IAJAIOIINE
Ha peIeTKy CBET CTAHeT OJIU3KHM K MOHOXPOMATHYECKOMY, M CHEKTP OyIeT COCTOATH H:
Habopa CHHHX MOJIOC: IeHTpaidbHOH (m = 0) u 6okoBbIx ( m =+1,42,..). YUucmo srwms
OGOKOBBIX TOJOC (C Ka)A0H CTOPOHBI OT IEHTPAILHOM IOJO0CHI) OyIeT OmpeesiThCd H:
yenosus sin @ = mA/d < 1, orkyna|m |[< d/ A

IIpu 3amene cuHero cBeTopUIbTPA HA KPACHBIN CBET, HAMAIOIINM HA PEIIEeTKY, OCTAHETCS
OJU3KUM K MOHOXPOMAaTHYECKOMY, HO JJIMHA BOJHBI CBETa YBEIWIUTCA. [Ipy 5TOM CIiexT]
Oymer cocTosATh W3 Habopa KpacCHBIX II0JI0C, HO WM3-3a TOrO, YTO YIVIBI MU(PAKIUHA ¢
BO3pAacTyT, 60KOBBIE TIOJIOCHI OTOABUHYTCS AANbIIEe OT IEHTPAILHOM monockl. Kpome Toro
MOJKET YMEHBIIIUTHCS YUCIO BUANMBIX Ha 9KpaHe qu(PPaKkiuOHHbIX MAKCHUMYMOB.
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Ecnu teneps, He Tporas cBeTO(QHUILTP, 3aMEHHUTDH HCIIOJB30BABIIYIOCH TUPPAKIHOHHYIO
pelIeTKy Ha APYTYIO, IePUoa KOTOPOi 00IbIIe, TO IBET TU(PPAKIIHOHHBIX MAKCUMYMOB He
usMeHuTcs. IIpu sTOM yriibl quppakuuu ¢ yMEeHbIIATCH, ¥ GOKOBBIE IIOJIOCHI CMECTSITCS
OimmiKe K IEHTPaJIbHON mosoce. KpoMe TOro, MOMKET YBENIMUYUTHCH YHCIO BUAMMBIX Ha
SKpaHe TU(PPAKIMOHHBIX MAKCHMYMOB.

Copep:xaHne KpuTEpHUI Bamnas:

IIpuBemeno mojHOE NMPABHUILHOE pEIleHHe, BRIIYAIIlee IPABWIBHBIA OTBET
(B mamHOM ciyuae — onucarue suda ucxo0rol OudpaKyuoOHHOU KapmuHbl U ee
nocaedyrwux usmeHeruil), ¥ TAHO IIOJIHOE BepHOe OOBbACHEeHWe IPUIUH
HabmogaeMbIX 3(P(EKTOB CO CCHUIKON Ha HeoOXoauMble (hU3uuecKue 3aKOHbL | 3
aBjeHuss (B JAHHOM CJIy4ae — HQ YCA08UE B03HUKHOBEHUS MAKCUMYMOS8 8
JupaKyuorHoll. KapmuHe, nOAYHLAEMOU npu noMowu OuGPAKYUOHHOU
euemKl, U c1e0Cmeus U3 9mozo YCao8Us).

— IIpuBeneno pelieHve ¥ [OaH BepHBIA OTBET, HO WMEETCA OIWH W3
CIIEIYIOIIUX HEIOCTATKOB:

— B oO0bscuenun comep:xaTcs JHUINb O0IIHEe PACCYKIEHHA 0e3 MPHUBISKH K
KOHKDPETHOM CHTYyaIluy 3aaud, XOTS YKAa3aHbl BCe HEOOXOIUMbIe (DM3UUIECKHe
SIBJIEHUS U 3aKOHBL.

nin
— Paccy:xnenus, npuBogdIue K 0TBETy, IPEJCTABIEHbI HE B IIOJHOM OOBbeMe 2
WY B HUX cOofiepsKaTcsa JOoTHIecKue HeIodeThl.

nin
— HemocraTouno TmMoMHO OMmMHCAHBI CyIIECTBEHHBIE YEPThl (DU3UYECKUX
ABJIEHUM, TOHUMAHWE KOTOPBIX HEOOXOAUMBIX [JIi IIOJHOTO IIPABHUIBHOTO
peleHus.
— IlpencraBnens! 3anucy, COOTBETCTBYIOIINE OJHOMY U3 CIEAYIOUINX CIyIaeB:
— IlpuBenens! paccyxaeHus c ykazanueM Ha hU3UdecKre SBICHUA U 3aKOHBL,
HO JJaH HeBepPHBIN WY HEIIOIHBIH OTBeT.

nJian 1
— IlpuBenens! paccy:xaeHusa ¢ yKkazanueM Ha (pusudecKre SBICHUA U 3aKOHBI,
HO OTBeT He JaH.

nJjim
— IlpencraBieH TONbKO IPABUIBHBIN 0TBET 6€3 000CHOBAHHUH.
Bce cmyuam perneHus, KOTOpble He COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KPUTEPUAM BBICTABIEHHWS OLIEHOK B 1, 2, 3 Oamwia (MCIOIb30BAHHE 0
HENIPUMEHUMOI'0 3aK0HA, PAa3pO3HEHHbIe 3alVCH U T.I1.).

© MHOO, 2010 r.
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w

Ha crome crour mycrodi IMIMHAPHYECKHH COCYm C : T ’
TOPH30HTANIBHBIM JHOM Inomaznbio S; =200 CM2. Han : "h P ;

HUM 3aKpellIeH BTOPOM ITMIMHAPWYECKHH cocynd C y
TOPH30HTANIBHBIM JHOM ILIOWanpio S, = 1000 em2. IRz}
BEPXHET0 COCyJa pacmoyiokeHo Ha BbicoTe H = 12M

HaJ ypoBHEM AHA HIDKHEro cocydaa. B Bepxmmit cocym 11
HaJIWTa BOAa IIOTHOCTBIO p = 1000 kr/M~ 1m0 ypOBHA
h =10cm Ham ero gmHOM. B mHe BepxHero cocyzna
OTKPBIBAIOT OTBEPCTHE, B Pe3yjbTaTe 4ero Bcd BOAa, He
pacrekaschs IO [OHY BepxXHero cocyia U He
pasOphI3TUBAACH, IIEpeTeKAaeT B HIMKHUU COCy[A, W 3aTeM BOJa IPHUXOIUT B
coCTOsTHUE MOK0d. Kakoe mpu 3TOM BBIAENSIETCI KOIUIECTBO TEILIOTHI?

Y
77

O0pasen BO3SMOKHOTO pelIeHHA

Bynem ompenenaTs HOTEHIIMAIBHYI0 9HEPTHI0 B II0JI€ CHJIBI TAKECTH OTHOCHTEIBHO THA
HIKHEro cocyaa. T'orga B MCXOIHOM COCTOSHHHM (0 IepeTeKaHus) Boga Maccoi m uMena

h
MOTeHINATbHYI0 dHepruio £ = mg| H + > f B xoneunoM cocrosinuu (mociie mepeTeKaHus)

m
IIOTeHITNaJIbHasA 9Heprusa BOAbI ObLIa paBHaA E2 =

m

, Te b — BBICOTA YPOBHS BOABI B

IepBOM cocynae Iocie meperexkanus. M3 3akoHA W3MEHEHHs MEXaHUYECKOH SHEPTHU

cienyer,
Q=K -

qTo apu IIepeTeKannmn BBIJIE/INJIOCH KOJIM4EeCTBO TeILlJIOThI, paBHOE

1
E,=mg|H+ E(h —hy) |- Ilockonbky obbeM Boxbl He MeHsercs, TO 1S, = hS).

Macca BOJBI paBHA 1M = pSzh C yY4€eToM 9THuX COOTHOI.HeHHfI, OTBET MOJKHO IIepenucarsb B

BHUJE:

Sy

1 h
= H+—(h—h)|=pSrhg|H+ —
0 mg( 2( 1)) pSrhg > 5,

IloncraBnsas yucioBble 3HAYEHUA U IIPOBEPAA pa3MepHOCTh, moxydum: O = 100 [Ix.
Jomycraercs peleHne «I10 4acTsaM» (C IPOMEKyTOYHBIMY BbIYUCIEHUAMH).

Oteet: O = pSihg| H+ %

S

1

= 100 JTx.
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IIPUMEHEeHNEe KOTOPBIX HeO6X0}II/IMO JIA  peleHus 3aga4yu BI)I6paHHI)IM

croco6oM (B JAHHOM DPEIIEHUH — 8blPANCeHUs 047 NOMEHYUAAbHOU IHepIUl
800bL 00 U nocse ee nepemeKQHUNL, 3GKOH USMEHEeHUS MeXQHU1eCKOU dHep2ul
npu nepemekanuu 600vl u3 cocyda 6 cocyd, c8a3v mexucdy maccoi u ob6vemom,
lycnosue HeusmerHocmu 06vema 600ut);

— TpoBeJieHbl HEeO0XOIUMbIE MaTeMaTHUYECKHEe PeoOpasOBaHUSI U PaCYeThI,
NPUBOJAINNE K IPABHILHOMY YHCIOBOMY OTBETY, U IPECTABJIEH OTBET.

Coaep:xanue KpuTepHs Bamnsr
IlpuBemeHo 1OMHOE IIPAaBUIBLHOE peIleHWe, BKIIOYAIOINlee CIEAYIOIIHe
JJIEMEHTHhI:
— BepHO 3amucaHbl (POpPMyJbI, BBIpaKaOIue (PU3NIECKHe 3aKOHBI,

— IlpencrapmeHo mpaBUIBHOE peEIlleHHe TOJIHKO B 00lIeM Buue, 6e3 Kakux-
160 YMCITIOBBIX PACIETOB.

nJian
— IlpaBunpHO B3ammcaHbl HeoOXoguMble (POPMYJIbI, 3amWCAaH IIPABUILHBIA
OTBET, HO He MPeJCTABIEeHbI IPe06PA30BAHNS, [IPUBOASIINE K OTBETY.

nJin
— B wmaremarmueckmx mnpeoGpas’oBaHUSIX WM BBIYUCICHHUAX [OIYIIEHA
omnbka, KOTopas IpHBeiIa K HeBEpHOMY OTBETY.

— B pemenun copepxurcsi omnubKa B HEOOXOZHUMBIX MATEMATHYECKHX
peoOpa3oBaHUAX U OTCYTCTBYIOT KaKHe-IH00 YUCI0BbIE PacyeTsl.

nJin
— 3amucagbl Bce MCXOMHbIE (DOPMYJIbI, He0OXOUMBbIE IJIA PEIeHUs 3a1adu, HO
B OJHOM u3 uux moryiieHa omuoka.

nJian
— OrcyTcrByer oxHa 13 OPMYJI, HEOOXOAMMBIX /IS PEIIeHUs 3aa49H.

Bce cayuam perneHus, KoTOpble He COOTBETCTBYIOT BBIIIEyKa3aHHBIM
KpUTepUAM BHICTABIEHUA OLEHOK B 1, 2, 3 Oamra (UCHOIB30BaHHE
HEIIPHMEHNMOT0 3aKOHA, OTCYTCTBHe 0ollee ONHOTO HCXOTHOTO YpPaBHEHHH,

paspo3HeHHbIE 3AIUCH U T.IL).

© MHOO, 2010 r.
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B cocyze mop mopiiiHeM HaxXOmWMTCA m = 6 I MAEATBHOIO OZHOATOMHOTO rasa.
CpenuexBagparuyHas CKOpocTh ero aromoB paeHa u = 500 m/c. ITocne Toro,
KaKk STOT ras MeNJeHHO PpACIIMPUICA IPHA IIOCTOSHHOM [ABJIEHUH,
CpeIHeKBaipaTUYHAas CKOPOCThH €ro aroMoB Bo3pocia B n = 1,5 pasa. Kakymo
paboTy COBEPILMI ra3 B JAHHOM IIpoiiecce?

OG6pa3seii BO3MOKHOTO PENIEHU

3anuiieM IS paccMaTpuBaeMoM Macchl rasza ypaBHenwme Kmaneiipona-Menpeneesa:
pV= MRT . 3necb p, Vu T — naBnenue, 00beM u Temnepatypa rasa, M — ero moJispHas

|3RT
Mmacca. Cpe,I[HeKBaI[paTI/I‘-IHaH CKOPOCTHh MOJIEKYJI ra3a paBHa vV = 7 . C.TIEJ.'[OBaTe.TIbHO,

mR mR Mv:  mv?
00BeM ra3a MOKHO BBIPA3UTH CIeAyIuM obpazom: V' = —T = — - = .
Mp Mp 3R 3p

Ilyctb npu n306apuIecKoM paciinpeHud 00beM ra3a yBeIUIUuiCI OT V1 bi (o) V2. IIpu sToM

CpeaHeKBagpaTuYIHasI CKOPOCTb €ero aToMOB BO3poc/ia OT U 40 nu, U COBepIlIeHHas rasoM

pabora paBHa

m(nu)2 mu® mu®

A=p(Vs—W) = - = n?-1).
ph,-N)=p 3 3 3( )

TloxcraBiss YuCIOBbIE 3HAYEHUS U IIPOBEPSA PA3MEPHOCT, moIyIuM: A = 625 .

Jomycraercs pelieHue «II0 4acTaM» (C IIPOMEKYTOYHBIMY BBIYUCIEHUAMH).

2

m;‘ (%= 1) = 625 Ix .

OtBer: 4 =

© MHOO, 2010 r.
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Copnep:xanune KpuTepusa

Baniasl

IIpuBeneno
JJIEMEHTHhI:
— BEpPHO 3aluCaHbl (POPMYJIbI, BBIPAKAIOIYE (PU3HYECKHE 3aKOHBI,
OpUMEHEeHHe KOTOPBLIX Heo0XOmMMMO MAJsd pelleHuss 3amavyu BLI6paHHbIM

IIOJITHOE€ IIPABHUJIBHOE DpPeEIlleHHe, BRIIYamlInee Claeayroiue

criocobom (B maHHOM pelieHun - jypasHheHnue Kaaneipona-Mendeneesa,
dopmyna 0ns pabomul 2a3a, C6A3b CPEOHEKBAOPAMUYHOL CKOPOCMU MOACKYA
2a3a ¢ e2o memnepamypoil);

— MpoBeeHbl HeOo0XOAUMBIE MATeMAaTHUYECKHE IPeo0pa3OBAHMSI U PACYETHI,
MIPUBOAAIINE K MIPABHUILHOMY YHCIOBOMY OTBETY, U TIpEACTaBIeH OTBeT. [lpm
9TOM  [OIMyCKAeTCA  pellleHHe «I0 dYacTAM» (C  IPOMEKYTOUHLIMHA
BBIYHMCIEHUAMH).

— IlpencrasieHo mpaBUIbHOE pPEIIEHHE TOJIBKO B 00mIeM Buie, 0e3 KaKux-
1160 YMCIOBBIX PACUETOB.

nim
— IlpaBunbHO BammcaHsl HeobOxoguMble (POPMYJIbI, 3amuCaH IIPABUILHBIN
OTBET, HO He IIPECTABIEHbI IIPE06Pa30BaHN, IPUBOAAIIINE K OTBETY.

— B wMaremarwyeckux mnpeoOpa3sOBAHUSAX WM BBUHUCIACHHUAX JOIYyIIeHA
omnbKa, KOTOpas IpPUBeia K HEBEPHOMY OTBETY.

- B pemenun comepskurci oOmuOKa B HEOOXOAUMBIX MAaTeMaTHIECKUX
peoGpasoBaHUsIX U OTCYTCTBYIOT KaKHUe-Tn00 YUCIOBbIE PACUETHI.

nJian
— 3anucaHbl Bce HCXOAHBIE (DOPMYJIbI, HEOOXOAUMBIE [T PEIIeHnd 3a4adH, HO
B OJHOM u3 nux momyiieHa omruoxa.

nJin
— OrcyrcrByer ogHa 13 popMyI, HEOOXOAUMBIX IJIS PEIICHUA 3a1a4H.

Bce cayuam perneHus, KOTOpbIE He COOTBETCTBYIOT BhIIIEYKa3aHHBIM
KPUTEPHUsM BbICTABIeHUs OIEeHOK B 1, 2, 3 oOamwia (MCIOIb30BaHHE
HEIIPUMEHHUMOI0 3aKOHA, OTCYTCTBHE 0ojiee OIHOTO KCXOJHOTO YpPaBHEHU,
paspo3HEHHbBIE 3AIUCH U T.I1.).

© MHOO, 2010 r.
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JJIEeKTPOH, MBHIKyIIHHCA co cKopoctbio V = 0,01c

(¢ — CKOpOCTH CBETA B BaKyyMe), BIeTaeT B TOYKe A
B IIOCTOSHHOE OJHOPOJHOE MATHHUTHOE II0jie C

urnykimei B = 0,1 T mog yriaom o = 60° k muamn A .
MATHUTHOM HMHAyKIuH. Yepes HerkoTopoe Bpems A C
SJIEKTPOH CHOBA IIEPECeKaeT Ty JKe CaMyI0 JIMHHWI0O MAarHUTHOM HWHIYKI[UH,
oxkasasinuck B Touke C. Uemy paBHO paccrosuue mexay Toukamu A u C?

A\ A==t

O6pasen BO3MOKHOIO pelIeHus

PasioiKuM =~ BEKTOP CKOPOCTH SIEKTPOHA J Ha jBe nT 7 "

cocraBjfmwomue: V|, napajinenpHyl0 BeKTOPy HHAYKIUH B, u e X B

V5, nepnennukynapHyo Bekropy mHAyknuu B. Ilpexcrasum Y 5‘ ~ >
1

NBUKEHHE DIeKTPOHA KaK CyMMy JBYX He3aBUCHMBIX
IBUIKEHHUH: CO CKOPOCTHIO V| 1 co ckopocThio V5. IIpy mepBoM IBMIKEHUN MarHUTHOE II0JIe

He OymeT M3MeHATHh HH MOAYNTb, HU HaNpaBleHHe COCTABIAIONIEH ckopocTH V| (Tak Kak
YTOJI Mekay BekTOpaMu V| u B paBeH HyIIo0).
IlosTomy smerTpoH 6yZeT OPOAOKATH MABUTATHCA B HANPABIEHWHW BAOIb JUHHH
MHIYKIIMH MarHUTHOTO IIOJA C IIOCTOSHHOM CKOpocThio V|. Bropoe nBm:xeHue
npencraBiasgeT cob0M ABMIKEHHWE OJIEKTPOHA, BJIETEBINEr0 B MATHHUTHOE IIOJe
TIePIIeHANKYJIAPHO JUHUAM ero WHAYKIuu. Ilpm 3TOM, KaK H3BECTHO, BHJIEKTPOH IIO[
nercrBueM cuisl JlopeHna I = el,B OGymer ABUraThCcd C IIOCTOSHHOH CKOPOCTBIO V), 1O
OKPY:KHOCTH, ILJIOCKOCTh KOTOPOH IlepIeHAuKyJsapHa Bekropy B. Pamuyc R sroi
OKPYIKHOCTH MOKHO HAHUTH, 3a1IMCAB BTOPOI 3aK0H HboTOHA 17151 MBHIKEHUA YACTHUIIBI TI0
2

mV-
OKPYKHOCTH: TZ = eV,B, rae e u m — MOAYJIb 3apAa U Macca dJIeKTPOHA.
Hrak, neusxenue saekTpoHa Gy/ieT mpejicTaBaATh CO00H CyMMy PABHOMEPHOTO JBHKEHUS
BJIONTb IMHUH MHIYKIWHM MATHUTHOTO IIOJA C IIOCTOSHHOH CKOPOCTBHIO /| 1 paBHOMEPHOTO
IBIDKEHHUSA 10 OKPYKHOCTH, IIOCKOCTH KOTOPOU IIEPIIEHIUKYIAPHA JIUHUAM MATHUTHOH
HHAYKIAY, C IIOCTOSHHOH II0 MOAYJIO CKOPOCTBIO V. B pesynapraTe ClIo:KeHHT STHX
JBH/KEHHUH ITOJyYUTCS PABHOMEPHOE IBUKEHUE TI0 CIIUPAIN CO CKOPOCThIO V.
OJEKTPOH IepeceveT Ty Ke CaMylo JIMHUI0 WHAYKIMH, Ha KOTOPOM HAXOQUTCA TOYKA A,

yepe3 BpeMs, PaBHOE IIEPHOLY ero o0palleHus 0 OKPYKHOCTH. ITOT IIEPHOJ pPaBeH
2R 2mm

V2 eB

. 3a aro BpeMd OJJIEKTPOH CMECTHUTCA B HaAIIPABJIE€HHU BOOJIb JTUHUHA

. 2rmVecosoa  0,02zmccos o
MarHUTHOM WHAYKIUM Ha paccroaHue S = VT = N = 3 .
e e

OT0 U

Oymer nckomoe paccrosuue mexay rouxkamu A u C.
IloncraBnas yucioBble 3HAYEHU U IIPOBEPAA Pa3ZMepHOCTh, HoxyduM: S = 0, 54 mm.
Jlomyckaercs peleHre «Io 4acTaM» (C IMPOMEeKYTOYHBIMYU BbIYMCICHUIMH).
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0,02zwmccos o

Otser: S = ~ 0,54 MmM.
eB
Coaep:xanue KpaTepus Baisl
IlpuBegeno monHOE MPABUABLHOE peIIeHHE, BKIKYAIIEee CISLyIOIre
JJIEMEHTHhI:
— BEpHO 3amucaHbl (POPMyYJIbI, BhIpAKAKOIIAE (U3NYECKHE B3aKOHBI,

[pUMeHeHne KOTOPBIX HeOoOXONWMO /i PpelIeHWs 3aJa4¥ BbIOPAHHBIM
€o0co60M (B LaHHOM PEIIEHUH — 8bINOAHEHO PA3AL0NCEHUE B8eKINOPA CKOPOCU
91EKMPOHA HA COCIMABASIOWUE; O0OBbACHEHO, nouemy O08UMNCEHUE SAeKMPOHA
MOdICHO npedcmasumb KQK CYMMY PABHOMEPHO20 O08UMCEHUA NO NPAMOU U
IDABHOMEPHO20 0BUMNCEHUS NO OKDYMWCHOCMU; 3GNUCAGH 68MOpOl 3AKOH
Huvromona 0as 0susicenus wacmuysl no OKpyschocmu nod deiicmeuem Cu/ibl
Jloperya; Hatideno epems 00PAULEHUS LACTMUYbL N0 OKPYWCHOCMU U CMeljeHue
yacmuybl 3a 9mo 8pems, 6004b AUHUU UHOYKYUL);

— TmpoBeieHbl HeOOXOAWMbIe MaTEeMATHYECKHe MPeoOpasoBaHWSI W PACYETHI,
MPUBOJAIINE K MPABIILHOMY YHCIOBOMY OTBETY, M IpejcTaBieH orser. [lpwm
STOM  JIOIyCKAETCA  PelleHHe «II0 dYacTaM» (¢  IPOMEXYTOYHBIMH
BBIYHCJICHUSIMH).

— IlpencrapmeHo mpaBUIBHOE peEIlleHHe TOJIBKO B 00lIeM Buie, 6e3 Kakux-
160 YMCITOBBIX PACIETOB.

nJian
— IlpaBunpHO B3ammcaHbl HeoOXoAuMbIe (POPMYJIbI, 3amucCaH IIPABUILHBIN
OTBET, HO He IPeJCTABIEeHbI IIPe06PA30BAHMNS, [IPUBOASIINE K OTBETY.

— B MaTeMaTHYEeCKUX HpeO6paSOBaHI/IHX HUJIN BbBIUHUCIEHHUAX JOIIyIlleHa
omnbka, KOTOpas IpHBeIa K HEBEPHOMY OTBETY.

— B pemenun copmepxuTcsi omubKka B HEOOXOAMMBIX MATEMATHYECKHX
npeobpasoBaHUAX U OTCYTCTBYIOT KAKUe-IM00 YMCIOBBIE PACYETHI,

nJin
— 3amucagbl Bce UCXOMHBIE (POPMYJIbI, HEOOXOUMBbIE Ui PEIIeHUs 3a1a4uu, HO
B OJHOM u3 uux moryiieHa omuoka.

nJian
— OrcyTcrByer oxHa 13 )OPMYJI, HEOOXOAMMBIX /I PEIIeHUs 3aa49H.

Bce caysam pemneHumsa, KOTOpble He COOTBETCTBYIOT —BBIIIEyKa3aHHBIM
KpUTepUAM BBICTABIEHUA OLEHOK B 1, 2, 3 Oamra (MCHOIB30BaHHE
HEIIPHMEHNMOT0 3aKOHA, OTCyTCTBHe 0oliee ONHOTO HCXOJHOTO YpPaBHEHHH,
pa3po3HEHHBIE 3AIINCH U T.I1.).

© MHOO, 2010 r.
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llBe omuHAKOBBIE TOHKHE cOOMparolue JIUH3LI C (DOKYCHBIM PACCTOSHHEM
f =10 cm rammaa pacronoxkeHsl Ha paccrosuun 2f = 20 cM ApyT OT Apyra Tak,
4YTO WX IJIaBHBIE OnTHYecKue ocu coBmanaioT. Ha oxHy u3 auH3 Ha paccTosHUM
d = 0,5 cM OT TIIaBHOM ONTHYECKOW OCH MAJaeT Y3KUH MapajieibHbIA IIy4OK
cBera, uaymui mox yriaom o = 0,05 pag K riiaBHOM ONTHYECKOH OCH. 3a BTOPOMH
JUH30H B ee (POKANBHOM IUIOCKOCTH pacnonoxeH oskpan o. Ha kaxom
PACCTOAHUM OT TIIABHOM OIITUYECKOH OCH Oy[eT HaXOJUThCA HA SKpaHe CBETOBOE
ATHO, 00pPa30BaHHOE MPOIIEAIINM Yepes 00e JIMH3bI IyIKoM?

h L

y v

OGpaser BO3MOKHOIO PEeNIeHH s

IlocTporM xom y3KOTO HmapaaIelbHOTO CBETOBOTO IIyYKa uepe3 JHH3BI, II0JIb3YyICh
IIpaBUJIAMH IIOCTPOEHUS X0fa Jydeld B TOHKOH nuH3e. Ha prucyHKe CITIOIIHBIMY JTHHUAMHA
CO CTpelKaMM IIOKa3aHa TPAeKTOpHA IIyYKa, IIyHKTUPHBIMH JIMHUAMH — IJaBHAA M
060YHBIE OIITUYECKHE OCH, IITPUXIIYHKTUPHOHN JIUHIEH — (POKATbHbIE INIOCKOCTH JIHUH3.

T

o
d

W3 pucyHKa BHAHO, 9YTO UCKOMOE PACCTOSHHE OT TJIABHOM ONTHYECKOH OCH IO CBETIIOTO
maTHa 1 ma skpane 9 pasmo h =ftgf rme S — yroa, KOTOPHIA IIyYOK COCTABJISIET C
[JIABHOM ONTHYECKOH OCBIO IOCJIe TPOXO:KIEHUs uepes IMepBywo Juu3y. Kpome Toro, us
ftga+d
tgf= —
h=ftgf=ftga+d~=fo+d (mocrompky mpu o << | MO¥KHO cuuTaTh, 4TO tga = 0).
TlomcraBinss uncIOBbIE 3HAUEHUS ¥ IPOBEPSS PA3MEPHOCTD, moIyunM: h = 1 cm.
Hlomyckaercs peleHue «Io 4acTaM» (C IMPOMEeKyTOYHBIMHU BbIUMCIEHUIMH).
OtrBer: i=ftga+d~fo+d=1cm

tpeyronpauka ABC cnemyer, d4To =tga+—. C yuerom 3roro,

© MHOO, 2010 r.
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Copnep:xanune KpuTepusa

Baniasl

IIpuBeneno
JJIEMEHTHhI:
— BEPHO BBIIIOJIHEHBI I€eOMETPHUYECKHE IIOCTPOCHHUA N 3allMCaHBbI (bOpMyJIBI,
OpUMEHEeHHe KOTOPBLIX Heo0XOmOMMO MAJsd pelleHuss 3amavdyu BLI6paHHbIM

IIOJITHOE€ IIPABHUJIBHOE DpPeEIlleHHe, BRIIYamlInee Claeayroiue

crroco6oM (B TaHHOM pelIeHHuH — 08axcibl NPUMEHEHbL NPASUAL NOCIMPOCHUS
xo0a syweil 8 MOHKOL cobuparwel AuUH3e, UCNOAb30BAHbL 2e0MempPUiecKue
COOMHOULeHUS MencDY PACCTMOAHUSAMU U Y2AAMU);

— MpoBeieHbl He00XOAUMBIE MATeMAaTHUYECKHE IPeoOpa3OBAHMSI U PACYETHI,
MPUBOJSAIIKE K IPABUIBHOMY YUCIOBOMY OTBETY, U IIpe[CTaBiieH orBer. [lpu
9TOM  [OIyCKAeTCA  pellleHHe  «II0 dYacTaAM» (C  IIPOMEKYTOUYHBIMH
BBIYKMCICHUSIMHA).

— IlpencrasieHo mpaBUIbHOE pPEIIEHHE TOJIBKO B 00mIeM Buie, 0e3 KaKux-
1160 YMCIOBBIX PACUETOB.

nim
— IlpaBunbHO BammcaHsl HeobOxoguMble (POPMYJIbI, 3amuCaH IIPABUILHBIN
OTBET, HO He IIPECTABIEHbI IIPE06Pa30BaHN, IPUBOAAIIINE K OTBETY.

— B wMaremarwyeckux mnpeoOpa3sOBAHUSAX WM BBUHUCIACHHUAX JOIYyIIeHA
omnbKa, KOTOpas IpPUBeia K HEBEPHOMY OTBETY.

- B pemenun comepskurci oOmuOKa B HEOOXOAUMBIX MAaTeMaTHIECKUX
peoGpasoBaHUsIX U OTCYTCTBYIOT KaKHUe-Tn00 YUCIOBbIE PACUETHI.

nJian
— 3anucaHbl Bce HCXOAHBIE (DOPMYJIbI, HEOOXOAUMBIE [T PEIIeHnd 3a4adH, HO
B OJHOM u3 nux momyiieHa omruoxa.

nJin
— OrcyrcrByer ogHa 13 popMyI, HEOOXOAUMBIX IJIS PEIICHUA 3a1a4H.

Bce cimyuyam pemeHus, KoTOpble He COOTBETCTBYIOT BBINIEyKa3aHHBIM
KPUTEPHUsM BbICTABIeHUs OIEeHOK B 1, 2, 3 oOamwia (MCIOIb30BaHHE
HEIIPUMEHHUMOI0 3aKOHA, OTCYTCTBHE 0ojiee OIHOTO KCXOJHOTO YpPaBHEHU,

paspo3HEHHbBIE 3AIUCH U T.I1.).

© MHOO, 2010 r.
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Haiinure sHepruio, KoTopas BhIeNAeTc IPH IPOTEKAHHH ANEPHOH PearIun
sLi+1H - gBe+0n. OrHOCHTenBHBIE aTOMHBIE MacChl H30TOIOB  fAfep,

yYacCTBYIOIINX B peakiuu, HpuBeqeHbl B Tabmume. Maccy HeHTpoHA MOKHO
cunraTh paBHoi 1,00866 a.e.m. PesynsraT Beipasure B MaB.

Macca HeHTpaIBLHOTO
Hzoron
aroma, a.e.M.
2y 2,01410
8Be 8,00531
ILi 7,01601

OGpaser BO3MOKHOTO PENIEHHU

Bocnons3yemcs 3akoHOM COXpaHEHUS SHEPTUH NIPU AEPHBIX PEAKIUAX: CyMMa Mace Anep
[0 PEaKIuy TOJLKHBI OBITh paBHA CyMMe Macc Afep MPOAYKTOB PEaKIIHH, ILTIC ZedeKT

maccbl Am. OtoT pgedeKT Macchl W «IIpeBpallaerci» B SHepruio AE = Amcz,
BBIZIEJIAIONIYIOCST B Pe3ysIbTare peaknuu. Bocroirb30BaBIINCh JAHHBIMU, TPUBEIEHHBIMA
B YCJIOBHH 3aJIa4H, ITOJLYIUM:

7,01601 a.e.m. + 2,01410 a.e.m. = 8,00531 a.e.m. + 1,00866 a.e.m. + Am.
Orcroga Am = 0,01614 a.e.m. Takomy medexTy Macchl COOTBETCTBYET SHEPTHS

AE =0,01614 a.e.m. - 931,5 MaB ~ 15 M»sB.
Jlomyckaercs peleHre «Io 4acTaM» (C IMPOMeKyTOYHBIMYU BbIYMCICHUIMH).
OtBet: 4E =0,01614 a.e.Mm. - 931,5 MaB ~ 15 M>»B.

© MHOO, 2010 r.
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Copnep:xanune KpuTepusa

Baniasl

IIpuBeneno
5JIEMEHTHI:
— BEpHO IIPHMEHEHbl (PU3WUYECKHe S3aKOHBI M COOTHOIIEHWS, KOTOPBIE
HEeOoOXOIUMHBI JIJIs1 PEIIeHns 3a1a4i BRIOpAHHBIM CI0CO00M (B JAHHOM pPeIIeHUH
— 3QKOH COXPOHEHUS dHep2Uul 8 A0epHLIX PeAKYUAX U COOMmHOuLeHue mexncdy
maccotl u sHepzuell);

— IpoBeIeHbl HeOoOXOAMMBIE MAaTeMaTHYeCKHe Ipeo0pasoBaHUA M PACUETHI,
MIPUBOAAIINE K IPABHJIBHOMY YKCIOBOMY OTBETY, M IIpeicTaBjieH orser. Ilpu
9TOM  JIONYCKAETCA  peIIeHHe «II0 dYacTaM» (C  IIPOMEKYTOYHBIMH
BBIUHCJICHHUIMH).

IIOJITHOE€ IIPABHUJIBHOE DpPeEIlleHHe, BRIIYamlInee Claeayroiue

— IlpencrapmeHo mpaBUIBHOE peEIlleHHe TOJIHKO B 00lIeM Buue, 6e3 Kakux-
160 YMCITIOBBIX PACIETOB.

nJian
— IlpaBunpHO B3ammcaHbl HeoOXoguMble (POPMYJIbI, 3amWCAaH IIPABUILHBIA
OTBET, HO He MPeJCTABIEeHbI IPe06PA30BAHNS, [IPUBOASIINE K OTBETY.

nJin
— B wmaremarmueckmx mnpeoGpas’oBaHUSIX WM BBIYUCICHHUAX [OIYIIEHA
omnbka, KOTopas IpHBeiIa K HeBEpHOMY OTBETY.

— B pemenun copepxurcsi ommubka B HEOOXOZHMMBIX MATEMATHYECKHX
peoOpa3oBaHUAX U OTCYTCTBYIOT KaKHe-IH00 YUCI0BbIE PacyeTsl.

nJin
— 3amucagbl Bce MCXOMHbIE (DOPMYJIbI, He0OXOUMBbIE IJIA PEIeHUs 3a1adu, HO
B OJHOM u3 uux moryiieHa omuoka.

nJian
— OrcyTcrByer oxHa 13 OPMYJI, HEOOXOAMMBIX /IS PEIIeHUs 3aa49H.

Bce cayuam perneHus, KoTOpble He COOTBETCTBYIOT BBIIIEyKa3aHHBIM
KpUTepUAM BHICTABIEHUA OLEHOK B 1, 2, 3 Oamra (UCHOIB30BaHHE
HEIIPHMEHNMOT0 3aKOHA, OTCYTCTBHe 0ollee ONHOTO HCXOTHOTO YpPaBHEHHH,

paspo3HeHHbIE 3AIUCH U T.IL).

© MHOO, 2010 r.




