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HNHCTPYKINA IO BHIIOJTHEHUIO PAa6OThI

Ha Brimonnenve sk3aMeHAMOHHON paboThl 1m0 (umsmre orBomuTed 3,5 yaca
(210 munyT). Pa6ora cocrout us 3 uacrei, BRIOYAIMKUX 36 3a1aHnii.

Yacrb 1 comepsut 25 samanmii (A1-A25). K rammomy 3amanuio maercs 4 BapuaHTa
OTBeTa, U3 KOTOpI)IX HpaBHJIbeIfI TOJIBKO OJHH.

Yacts 2 comep:xur 5 3aganuii (B1-B5), Ha KoTOphIe ciaemyer AaTh KpPaTKHH OTBET.
I sagaunii B1 u B2 orBer Heo6xoaumMo 3anucarh B Buje Habopa mudp, a 1 3agaHui
B3-B5 B Buze uncna.

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

IIpu Beimosmnenuu 3amanuiit B3-B5 yactu 2 3HaveHWe MCKOMOM BENIHYUWHBI CIEAYET
BBIPA3HUTD B TeX eNUHUIAX (PHU3UUYECKUX BEIWYNH, KOTOPbIE YKA3AHbI B YCIOBHU 3aIaHMUI.
Ecau rTakoro ykasaHuA HeT, TO 3HAUYEHHE BEJIWYHUHBI CJIEAyeT 3aIllhcaTh B
Mesxaynaponnoii cucreme emuuunt] (CH). IIpu Burumciennu pasperniaercs HCIOIb30BATH
HeIIPOrpPaMMHUPYEMBIN KaJIbKYJIATOP.

BuumarenpHO mpouuTalTe Kakkmoe samaHWe U IIpenjiaraeMble BapHAHTHI OTBETA,
ecau oHu wumerorci. OTBedaliTe TONMBKO ITOCHE TOTO, KAK BbI IIOHAJIHM BOIPOC H
MIPOAHAIM3UPOBAIN BCEe BAPUAHTHI OTBETA. BBINOIHAWTE 3aJaHWsd B TOM IIOPAAKE, B
KoTOpoM oHHM jaunbl. Eciu Kakoe-To 3amanve BBI3BIBAET Y BAC 3aTPyAHEHHE, IIPOILyCTUTE
ero. K mpomymenHpIM 3aaHUsIM MOKHO OyAeT BEPHYThCS, €CJIU y BAC OCTAHETCS BPEM.
3a BBINOJHEHNE PA3IUYHBIX IO CIIOKHOCTH 3aJaHUM JaeTcs ONWH WiIu Oojee 6AIIOB.
Bamnelr, monmyyenHble BamMu 3a BBINOJHEHHBbIE 3ajaHus, cymmupyoorca. lIlocrapairecs
BBIMIOJIHUATE KAK MOYKHO OOJIbIIE 3aanunii 1 HabpaTs HanboJIblilee KOJINIeCTBO OaLIoB.

sKenaem ycnexa!

Hu:xe npuBeieHbl ClipaBoYHbIe JaHHBIE, KOTOPBIE MOTYT ITOHA00UTHCSI BaM IIPH
BBIIIOJHEHUHU PabOTHI.
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Hecarnaabie IpucTaBKA

®dusuxka. 11 xnace. Bapuanr 1

TeMIeparypa

0K =-273°C

aTOMHAada eJuHHuIIa MacCChI

laewm = 1,66:1027 kr

1 aTromHuas €IuHUIa MaCChbl SKBUBAJIEHTHA

Muoxnu-
HaumenoBanne|Q603navenne| Muaoxurens Hanmenosanue OGo3HaueHnEe TemE
rura r 109 CaHTH c 1072
Mera 106 MUK M 1073
KO K 103 MHIEKPO MK 108
FEKTO r 10 2 HaHO H 1072
Aeru i 107! KO n 10712
KoHucraHTbhI

YHCIIO 7T =314

yCKOpeHue CBOOOLHOTO HaqeHus Ha 3eMie g =10 M/c2

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

yHUBepCaTIbHAS ra30Bas MOCTOSHHAS R = 8,31 [Ix/(moas-K)

nmocrogHHAas BombimMana k= 1,38-10_23 Iax/K

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

CKOPOCTH CBETA B BAKyyMe ¢ =310%m/c

K03 QUITHEHT IIPOIIOPIIHOHATHLHOCTH b= 1 _ 9-10° H-m2/Kn2

B 3axoHe Kymona 4mgg

MOJyJIb 3apsA/ia 3JIeKTPOHA (3JIeMeHTapHbIN _19

DIIEKTPIYIECKHH 3apsy) e=1,610"" Ru

nocrosuHas [Inanka h = 6,6-10_34 Hsxc

CooTHollIeHHE MEKIAy PasIHYHbIMH €THHUIIAMHA

© MHOO, 2010 r.

931,5 MsB

1 57IeKTPOHBOJBT

15B = 1,610 I

Macca gacTuix

DIEKTPOHA |9 1-10° 3 kr = 5,5-10 % a.em.
IpoToHa |1 673-10°27 kr ~ 1,007 a.e.m.
He#TpoHa |1 675-10~27 kr ~ 1,008 a.e.m.
ILmoTHOCTH IIOJICOTHEUHOT'O Macia 900 KI‘/M3
BOJBI 1000 kr/m°® |amoMuHHT 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 Ix/(xr-K) amomuana (900 IIsx/(xr-K)
b3, c:] 2.1-10 3 Iixe/(xrK) Menu 380 Ilsx/(xr-K)
wemesa 640 Ix/(xkr-K) qyryHa 500 I:x/(kr-K)
ceuuna |130 I:x/(kr-K)

YaeanrHaa Temiora

mapoo6pasoBaHuA BOABI|2 310 6 Jlsx/xr

IIJIaBJICHHUA CBHHIA

2,5:10 4 Iam/xr

IIABJICHHUA JIbJa

3,3-10 0 Tlsm/xr

© MHOO, 2010 r.
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HopmanbHbIe yciIoBHA JaBiIeHNe 109 ITa, remmeparypa 0°C

Moaapuaa macca

asora 28-1072 xr/MomB 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/monn 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 nHomepom
8bINoHAEeMO020 éamu 3adanus (Al — A25) nocmaevme 3nax «X» 6 Kaemouke,
HOMep KOmopoil coomeemcmieyem Homepy 6bl1OPAHH020 6aMUL Omeema.

B moment Bpemenn ¢ = 0 MajeHbKOE TEJI0 HAYAIO ¥-M/Cc4
paBHOyCKOpeHHOe nBmKeHHe Broab 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 TEJNIO OKa3aloch B MOMEHT
Bpemenu ¢ = 4 ¢?

oy

1) 2wm 2) 1M 3) OMm 4) 2™

HckyccTBeHHBIN CIyTHUK SeMIN ABMIKETCS II0 KPYrOBOM OpOUTE BHE IIPENENOB
3eMHON armocgepsl. Kakve u3 mpuBe[eHHBIX HIIKE YTBEPKACHUH ABIAOTCA
npasunbabiMH? CucTeMy oTcuera, CBSI3aHHYID C JSeMiIed, CYATaTh
WHepIUaIbHOM.

1) Ha coyrtHuk meiicTByer cuia IPUTSKEHUs, HANPABIEHHAA K IEHTPY
3emin.

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

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

4) YcrkopeHHe CIyTHHKA BCe BpeMs HAIPaBIEHO K LEHTPY SeMId Hu
IIOCTOAHHO II0 MOAYIIIO.

1) Tonpko 1)
2) Hu2)

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

BepxHuii KOHeI] JeTKoil BepTHKAILHOM HPY:XHUHBI 3aKpeIlIeH, a K ee HILKHeMY
KOHI[y IIO[BEIIUBAIOT TIPy3bl PpA3HOM MAacChl. SABUCAMOCTb YIJUHEHHUS
HpYRUHBI AX OT Macchl m IIOBEIIEHHOr0 Tpy3a IpuBefieHa B Tabmauie. Uemy
paBeH KOd(P(PUIIUEHT #KEeCTKOCTH 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 meuixercsa Bmoab ocu OX co cropocreio 5 m/c. K
TeJly MPUWIOMKHUIN IOCTOSHHYIO IO MOIYJIIO0 CUJIY, HAIPABICHHYIO MMapajljieibHO
STOM OCH, B Pe3yJIbTATe Yero B TeYeHue 2 C ero CKOPOCTh YMEHBIIHIACH 10 1 M/c.
Yemy paHa IpPOeKIAsI 3TOM cuabl Ha och OX?

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

I'pys Maccoii 1 KT BHCel HEHNOABMKHO HA JIETKOH BEPTHKAILHON IIPYWKHHE,
TMPUKPEIJIEHHOH K MOTOAKy. ['py3 TpumomgHaaw BBepxX Ha BbicoTy 20 cM OT
[IOJIOKEHUA PaBHOBecHs U OTHyCTHiH 6e3 Tomuka. Kakyio pabory coBepiuuT
Cujia TSKECTH OT MOMEHTA OTIYCKAHWs [0 MOMEHTa, KOrja Trpys Iocie
OIlyCKaHWs BHU3 OCTAHOBUTCA?

1) 1 0x 2) 2 I:x 3) 3 = 4) 4 I:x

Ouenp MajeHbKad mIaiifa coBepIIaeT TapMOHHYECKHe KOJeGaHMA, CKOIb3fA II0
IHy TJIagKOM cepryecKod dYallku pamumycoMm 25,6 cM, HaxXOmAIIeHcsa B IIOJe
CHIIBI TSIKeCTH SeMuti. YeMy paBeH IepHo STHX KoJaeOaHmi?

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

F

4I I3I I2I I]

N1 2) 2 3) 3 4) 4

HekoTopoe KOIHYECTBO MAEAIBHOTO OJJHOATOMHOTO Ta3a HAXOJUTCA B 3aKPBITOM
COCyZie TIOCTOSHHOTO 06beMa. B pesyibraTe HarpeBaHUS cocya TaBlIeHHe B HEM
yBEIMUHIOCH B 3 pasa. Bo CKONIBKO pa3 M3MEHMIACH IPH ITOM CpPeIHAS
KMHETHYIECKAs DHEPTHUS TEIIOBOTO IBI/KEHIS MOICKY/I rasza?

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

4) ysBenmuyuiach B 3 pasa

B 607BIIIOM 3aKPBITOM COCyZe Ha 3IEKTPOIIMTKE CTOHT KojIba ¢ Bomoi. Boxa
kunur. Kakoil M3 mpuBeNeHHBIX HHUKE BBIBOJOB MOMKHO CHENIaTh W3 JAHHOTO
HabmogeHna?

1) Temneparypa Boab! paBaa 100 °C.

2) Temneparypa Boxpl paBHa 100°C, a gaBneHume BHyTpPH coOCyda —
aTmocdepHoe.

3) llaBienue BHYTPH COCy[a PABHO AABJIEHHIO HACBIIMIEHHBIX [TAPOB BObI
IIpY TO¥ TeMIlepaType, KaKyl UMeeT Boaa B Kojbe.

4) JlaBneHue BHYTPH COCYLA PABHO aTMOCHEPHOMY.

ni1 2) 2 3) 3 4) 4

© MHOO, 2010 r.
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Kycox :xemesa Harpemu mokpacHa M IOJOXWIN Ha HaroBanbHB. OH Oymer
OCTBIBATH Oyiaromaps
1) TerIonpoBOAHOCTH Kele3a, HAKOBAJIBHU U BO3IyXa.
2) TEIIOBOMY H3JIyUEHHIO JKeie3a.
3) TerIooTaaue Uepes3 KOHBEKITHIO B BO3/yXe.
4) BCEM TpPEM YVIIOMAHYTBHIM BBIIII€ BHAAM TeEIlJIoIIepeaadn.

N1 2) 2 33 4) 4

B nByx cocymax omMHAKOBOrO 00beMa, COENMHEHHBIX TPYOKOM C 3aKpBITHIM
KpPaHOM, HAXONATCS IIPH OJUHAKOBOM TEeMIEpaType IellMd W aproH, KOTOphIe
MOXHO CUHUTATh HOCaAJIbHBIMH Tras3aMH. I/ISBeCTHO, qTo BHyTpeHHHH BHepI‘I/IH
aproLa BABOe O0OJIbIlIe BHYTPEHHEH OHEPrUHM Trejud. B Kakyo CTOpPOHY
HAIIPaBHUTCS IIOTOK rasa 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 HAIpaBIEeH U3 COCYAa C AprOHOM B COCYJ, C TeIHeM

4) Oyner HaGIOAATHCA MEPEeMeIINBAHUe ra30B TOIBKO 3a cueT quddysun

A12 | Temmeparypa Tena, HCIOIB3YIOIIErOCT UACATBHONM TEIUIOBOM MamwuHOi KapHo
B KauecTBe Harpesates, pasHa 727 °C, a pasHOCTb TeMIepaTyp HarpeBareis u
Tela, HWCIOJNB3YIOIIEeTrocd HTOM MAIIWHOM B KadyecTBe XOJOMWJIbHHWKA, paBHA
600 K. Kakoe Kou4ecTBO TEILIOTHI 38 OJMH I[UKJI paboThl MAIITUHBI TIEPeaeTCs
XOJOJUIBHUKY, €ClIM HarpeBaTelb 3a OAWH IUKI IepefaeT paboueMy Temy
KOJIMYECTBO TEIIOTHI, paBHoe 1 kJ[x?

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

A13 | B BepmmEe 1 paBHOCTOPOHHETO  TPEYTOJIbHUKA
HAXOIUTCA IIOJOKUTEIbHBIA TOYEYHBIN 3apsanm +@, a B
BepIInHE 2 — OTPHUIATEILHBIN TOYeYHBIN 3apan — @ (cM.

(7]

pucynok). Touka 3 — Tperbd BepIIHHA BTOTO
TpeyrosbHuKa. Kyna HampaBieH B TOuke 3 BEKTOP
HaTIPAKEHHOCTH BJIEKTPOCTATHIECKOTO oJd,

€03/1aBaeMoro 3apsagaMmu’?

1) napamrenbHo auaun 1-2 Hanpaso (—)
2) mapaienbHO MuHUK 1-2 HameBo (<)
3) mepunenaukynsapuo auauu 1-2 BBEpx (1)

4) nepueHAWKyAIpHO AuHWH 1-2 BHU3 (|)

© MHOO, 2010 r.
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Ha pHUCYHEKe HOKa3aHa cxeMa
3JIEKTPHUIECKON LIemu. Awmnepmerp, +
BOJIBTMETP H Oarapeiika — umealbHble. —— R, R, CV)
Hanpsaxenue barapeiku U = 3B, U -
COIIPOTHBIIEHUs pe3ucTopoB R = 1 kOwm, Q

R, =1000m. Karoe mnampaxenue V
IIOKa3bIBAeT 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 m300paskeHa HA PHUCYHKE, KATYIIKA UMEET OOJIBIIYIO
uaayKTuBHOCTD L. [locne 3ambikanus kioua K

T xx

1) mammna JI cpasy sipko saropurcs

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

3) mamma JI 6yger cHavaia mMOCTENEeHHO PasropaThes, a MOTOM OyaeT ropeTh
C TIOCTOAHHBIM HAKAJIOM

4) namna JI ropets He Gyzxer

3aMKHYTBIH KOHTYpP COCTOMT M3 KOHaeHcaropa eMKocTbio 1 MKD u karymkm c
uHAYKTUBHOCTRI0O 10 MI'H. B HavajabHBI MOMEHT BpeMeHM KOHAEHCATOP
3apaIKeH 10 HEKOTOPOTO HANPSIKEeHUsA, a TOK B KOHType He TedeT. Uepes Kakou
MHUHHUMAJIbHBIH  NPOMEKYTOK BpeMEeHM TOK B  KOHType JOCTHUTHET
MaKCUMAJIBHOTO 3HAYEHU !

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

© MHOO, 2010 r.
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Tonkasd /MH3A C ONTHYECKOH CHJIOH +5 JAOTp JaeT [eliCTBHTEIbHOE
u3o6pakeHye IpeaMeTa Ha paccrogauu 40 cM oT mrockocTH uH3bL Ha kaxom
DACCTOSIHUH OT JIMH3bI HAXOIUTCS IIPEAMET?

1) 0,1m 2) 0,2m 3) 0,3m 4) 04 ™

Mesx3Be3IHBII KOCMHYECKHH KOpabiIb JIETHT C OKOJOCBETOBOH CKOPOCTBIO.
Hab6mrogarens Ha Kopabiie paccMaTpuBaeT 3Be3Abl W H3MEpPSeT CKOPOCTH
HPHIIEIINX OT HUX CBETOBBIX BoIH. OKa3pIBaeTcsd, 4To

1) cropocCTh CBeTa, MPUILEAIIEro OT TeX 3Be31l, KOTOPhbIe HAXOAATCA BIIepenu
10 XOAy IBUKEHWS KOpabusi, 60JbIe CKOPOCTH CBETa B HEIOABUIKHOMN
CHCTeMe oTcueTa

2) cKopocCTh CBETa, IPHUILEIIEero OT TeX 3Be3[, KOTOPbIe HAXOAATCH I03a/Iu
0 XOAy ABMIKEHUS KOpabis, MEHbIe CKOPOCTH CBETA B HEIOABMIKHOMN
cucTeMe OTCUeTa

3) cropocTh cBeTa, MPHUIIEIIIEro OT TeX 3Be3l, KOTOPbIe HAXOMATCI BIEPEIH
10 XOIy IBH:KEHWs Kopalis, 6OJbIlle CKOPOCTH CBETA B HEMOIBHKHON
CHCTEMe OTCUYEeTa, a OT TeX, KOTOPbIe HAXOAATC II03aHA — MEHBIIIEe

4) CKOpPOCTH CBETA, IIPUIIEAIIEr0 OT TeX 3Be3]I, KOTOPhIe HAXOAITCA BIEpenu
IO XOIy IBHKEHWS KOpabiisi, ¥ OT TeX, KOTOPhble HAXOIATCI II03ajIH,
OQMHAKOBA U PaBHAa CKOPOCTH CBETa B HEIIOABMIKHOM CHCTEME OTCUeTa

Ilmockuit wougencatop emirocteio C = 1000 n® zapsaamnu [0 HANPAKEHUA
U = 1000 B u oTcoequHUIN OT MCTOYHHKA IIUTAHHUA. 3aTeM B HEr0 BCTABUIU

IUIACTUHY W3 JUSJIEKTPHUKA C AUSJIEKTPUYECKOH IPOHUIAeMOCThIo & = 2,

3aHUMAIOIYI0 Bech 00beM KOHAeHcaTopa. Kak M BO CKOJIBKO pas IIPH STOM
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.
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A22

Ilpu wsyuenmnm orosdperra IIpM MHOMOIKM YCTAHOBKH, CXe€Ma KOTOPOH
n3obpaXeHa Ha PHUCYHKe, OKA3ajJ0Ch, YTO TOK B I[IH IMpeKpalmiaercs, KOraa
JJIMHA BOJHBI CBeTa, IIafalOIIer0 Ha KaToj, CAeNaHHBIH U3 HEKOTOPOTO
merasuia, npessimaer 5000 A. Yemy paBHa pa6ora BBIX0[a 3JIEKTPOHA U3 3TOTO
merayura? OTBer BbIpasuTe B 8B 1 OKpyrimTe 10 JeCATHIX.

A

@

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

PagnoakTHBHBIH WMCTOYHUK IIOMEIeH B KOHTEHHEP C Y3KHM
OTBEpCTHEM, H3 KOTOPOTO BBIXOZUT wu3mydeHwme. Ilocme 1 i
HOMeIIeHHsT KOHTeHHepa B OJHOPOJHOe MArHUTHOE oJIe, BEKTOP >, 1/
UHAYKIIUU KOTOPOTO HAIpaBlIeH TaK, Kak II0OKa3aHO Ha PHUCYHKe, %
0Ka3ajioch, YTO IIyYOK pasfejuicad Ha TpH 4Hactd — 1, 2 u 3
Yrasxure, KakKue  BHUABL  PagUOAKTUBHBIX  HUBJIydYeHUHU
COOTBETCTBYIOT 3THM HOMEPaM.

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

IIpu B3pBIBE HEKOTOPON CBEPXHOBOM 3Be3nbl 4,5 Mmimapia JeT Hasafn
obpasoBaica U30TOI ypaHa 29328U. K nacrosmeMmy BpeMeHM YKCIO ATOMOB 3TOTO
n30TOIIA B OCTaTKax B3pbIBa cocraBisgeT 50% ot 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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IIpennomno:xumM, 4T0 B pesysIbTare PasBUTHA HAHOTEXHOJOTHH YIAIOCH CO3MATH
IupaknroHHy0 pemeTky ¢ mepuopom 10 umM. B BakyymHOII kamepe Ha 9Ty
pellleTKy HANpaBWIXA B MEPHEHAMKYISPHOM HAIPABIEHUH Y3KHH IIyYOK
3IEKTPOHOB, JeTAmux co ckopocrbio 1000 xM/c. Ha rakoMm paccroguum oT ocu
my4yka Oymer HAOMIOmATbCA IEPBBHIA MUQPPAKIIMOHHBIN MAKCHMyM HA JKpaHe,
apaIIeTbHOM PelIeTKe U HaxXo#dIeMes 3a Hel Ha yaanenuu 10 cm?

1) = 3Mmm 2) = TMMm 3) = 1lmm 4) = 9vMm

B cucreme CU enununa namepenus, pasHas 1 Bebepy B cexynny, HasbIBaeTcs
1) Kynon 2) Awmmep 3) I'enpu 4) Boabr

Ha rpacdurke  morasaHbl  SKCHEPUMEHTAIBHO  IIOJIyYEHHBIE  TOUYKH,
XapaKTepusylolllye IIOJIOoXKeHHe MaleHbKoro Tema Ha ocu OX B pasHble
MOMEHTHI BpeMeHu. Kakve BBIBOMBI O IBH:KEHHUM HTOTO Tejia MOMKHO CIeJIaTh Ha
OCHOBaHHUU 3TOTO rpauka?
X.MA

4

Lad

o]

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

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

3) cpemHAA CKOPOCThL Tela Ha BCeM IIyTH paBHA l1M/c, HO XapakTep
IBIGKEHUS Tejia MEKIy YKA3aHHBIMH HA rpaduKe TOYKAMHM YCTAHOBUTH
HeJb3s

4) ycKopeHwUe Teja BCe BpeMs PABHO HYJIIO

© MHOO, 2010 r.
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Yacrts 2

Omeemom K Kamcdomy u3 3adanuit Bl-B2 6ydem Hexomopas
nocaedosameibHocmb yugp. Imy nocaedosamenbvHocms HA0 3anucamv 6
6aank omeemoe Ne 1 cnpasa om Homepa coomeemcmeyouezo 3a0anus 6e3
npo6es108 U KAKUX-1ub0 CuME0/108 HAYUHAS C nepeoli kaemouku. Kaosrcdyro

yughpy nuwume 6 omaoebHOll K1emouke 6 COOMeemcmaeuu ¢ npueedeHHbviMuU
8 6.1aHKe ob6pasuamu.

B Bo3myxe Ham MOBEPXHOCTBIO BOABI B 0acceliHe YCTAHOBJIEH IUHAMUK,
U3IyJaloluil B3BYK ONpPENEJeHHOM dYacTOThl. YacTh 3BYKOBOH BOJIHBI
oTpaskaeTcs OT BOABI, & YaCTh IIpeIoMIAeTCd U IIPOXOAUT B BOLY, Ile CKOPOCTH
3ByKa OosbIle, 4eM B Bo3myxe. Kak mpu 5ToM mepexone 3BYKa K3 BO3AyXa B
BOJIy U3MEHSIOTCS [TEPEIUCICHHBIE B IIEPBOM CTOJI0IE (PHU3UIECKUe BeIUIUHBI,
XapakKTepusylre 3ByKOBYIO BOIHY?

PN3NYECKHUE BEJINYNHBI

NX USMEHEHWE

A) amMnuTyma 3ByKOBOM BOJIHBI
B) uacrora 3ByKa

B) mnuna BoMHBI 3ByKa

1) yBenmuumBaerca
2) ymeHbiaerca

3) He msMeHseTCH

A b B

Ortser: |

YcTaHOBHTE COOTBETCTBHE MEKIY (PM3MUYECKMMH MOIEISAMH W (DU3HYECKHMH
SIBJIGHUSIMHU, IJIST OIMCAHMSI KOTOPBIX MOTYT HCIIOJb30BATHCA OTHU MOIENM: IS
KQKIOM (PM3HYECKON MOMOENIH YKAKHTE OIUH HOMEP COOTBETCTBYIOIIErO
bHu3MIeCKOoro SIBICHHUS.

PUSNYECKAA PUSNIYECKOE SABJIEHUE
MOJAEJIb
A) ToHkas muH3a 1) sapepHbIe peaxiuu
B) myxmomHaa Momemb 2) orpaskenue cBeTa OT  C(pepHUUECKOH
sIpa TIOBEPXHOCTH

3) nauHeRyaThIe CIEKTPHI U3IYyIEHHUs

4) mpemoMmiieHHEe cBeTa Ha CQepHUYecKHX
IIOBEPXHOCTAX

Otser: |

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

Ha ropusonTanbHOM crone mexuT Opycok Mmaccoi 2,5 kr. B Hero momama wu
sacrpsia mynas maccoi 10 r, sereBIIas TOPH3OHTAIBHO €O cKopocThbio 500 m/c.
Yemy paBeH K03((PUIMEHT TPEHUA CKOILMKEHHS OpycKa O CTOJ, eClH II0Ce
MONAJAHUsA IIylH OpYCOK COBHMHYJCI II0 CTOAy HA paccToaHme 1M u
ocranoBuiica? OTBET OKPYIVIMTE 10 JECATHIX JOJIEH.

Ortser: |

B 3akpsiTom cocyme kKy6uueckoit dpopmbr o6pemom 0,216 e HaxoxuTca 1 Momb
WIeaTbHOTO OMHOATOMHOro rasza. CpeqHeKBafpaTHYHAA CKOPOCTH MOJIEKYI
rasa pasHa 420 m/c. CKOIBKO ymapoB MOJIEKYyJ 00 OIHy CTEHKY cocyaa

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

Orser: |

W3 ToHKOTrO mMpOBOJA W3TOTOBIEHO KPYIVIOE KOJBIO paauycoM r = 10cm u
conporusiaenuem R = 0,05 Om. Kosbito momereHo B OJHOPOJHOE MATHUTHOE
rojie, MEPIEHIUKY/IAPHOE IUIOCKOCTH KOJIbIla. VHAYKIWMSI MArHUTHOTO IIOJIS
YBEJIUUMBAETCSI CO BpeMeHeM 1o 3akoHy B = at, rae a = 0,5 Tn/c. Yemy pasna

cuJIa TOKA, TEeKyIero 1mo Koubily? OTBer BhIpasure B A, OKPYIJIUB [0 [ECATHIX
TOJIEH.

Orser: |

© MHOO, 2010 r.
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Yacts 3

3adanun C1 - C6 npedcmaseasiom co6oii 3adavu, no1Hoe peuteHue Komopolx
Heob6x00umo 3anucambv é 6.1aHKe omeemos Ne 2. Pekomendyemcsa nposecmu
npedeapumenvHoe peuweHue Ha 4depnosuke. llpu ogopmiaenuu pewenusn e
6s1anke omeemoe Ne 2 zanuwume chavaaa Homep 3adanus (C1 u m. a.), a
3amem peuteHue coomeemcmaeyrouieli 3a0a4u.

3a mudpariuoHHo# pemieTkoil P nmapasiensHo et
pacrono:keHa TOHKas cobuparomas JjguH3a JI, B y
(bOoKaTBbHONU  IIJIOCKOCTH  KOTOPOM  HAXOAHUTCA
9Kpan . Ha pemerky HopManbHO magaer
MapaIIeIbHBIA IIy40K BHAMMOTO IJIa30M 0eJIoro
ceera. Kak BeIrmaauT nudpakiinoHHAs KapTHHA
Ha 9Kpane? Onumure, KAk u nodemy OynyT
U3MEHATHCS:

A) user;

B) pacnonosxeHnue;

B) kommuecTBO HaOIIOZAEeMbIX HAa
IUPPAKITMOHHBIX MAKCUMYMOB;
MIPH TIOC/IEZI0BATEIBHOM BBIMIOTHEHUH CAEAYIOIINX JEeHCTBUL:

1) ITepen nudpakMOHHON PEIIETKOH TIIOCTABUIM CHHHH CBETO(MHIBTD
(CTERJISHHYIO IUIACTUHKY, IIPOILYCKAIIYIO TOJILKO CHHUU CBET).

2) Cunuii cBeTOQUIHTP 3aMEHWIN HA KPACHBIH CBETOQUILTP.

3) He yb6upas &KpacHBbI CBeTO(pHUIBTP, 3aMEHWJIH WCIOIb30BABIIYIOCS
IU(PaAKIMOHHYIO PEIIEeTKY Ha APYIYIO, IIEPHO KOTOPOI O0JIbIIe.
Cuurarh, YTO Bechb IPOIIEIINN 4Yepe3 PEeIIeTKy CBeT IIOoMajfaeT CcHavala Ha
JINH3Y, a 3aTeM — Ha DKDaH.

i

JKpaHe

Ha crome crour mycrodl IMIMHAPHYECKHH COCYm C :
TOPH30HTAIBHBIM JHOM Inmomaznpio S; =200 em2. Han : h 8]
HUM 3aKpelUieH BTOPOH ITMIHHAPUYIECKUH cocyd C y
TOPH30HTANIBHBIM JHOM ILIOWanbio S, = 1000 em2. w0

BEPXHETO COCyJa pacmoyiokeHo Ha BbicoTe H = 12M
HaJ ypoBHEM AHA HIDKHEro cocyda. B Bepxmmit cocym 11
HaJWTa BOAAa WJIOTHOCTHIO p = 1000 kr/M~ 1m0 YpOBHA
h=10cm Ham ero gmHOM. B mHe BepxHero cocyzaa v
OTKPBIBAIOT OTBEPCTHE, B pPe3yjbTaTe 4yero BcA BOAA, HE 77
pacrekasch IO [OHY BepxXHero cocyia U He
pasOphI3TUBAACH, IIEpeTeKAaeT B HUKHUU COCyHA, M 3aTeM BOJA IPHUXOJUT B
COCTOSTHUE TTOK0d. Kakoe mpu 3TOM BBIAENSIETCS KOIUIECTBO TEILIOTHI?

NN\

B cocyme mox mopiiHeM HaxOAWTCA M = 6 I HAEATBHOTO OJHOATOMHOTO rasa.
CpenHexBampaTuyHas CKOpocTh ero aromoB paBHa u = 500 m/c. Ilocme Toro,
KaK 9TOT ra3 Me[JIEHHO pACIIMPHWICA [PH IIOCTOSHHOM /ABJICHHH,
CpeIHeKBapaTUYHAA CKOPOCTH €ro aroMoB Bospocia B n = 1,5 pasa. Kaxyro
PaboTy COBEPIINI ra3 B JaHHOM IIporecce?

© MHOO, 2010 r.
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ANeKTPOH, IBMIKyIIUca co ckopocteio V = 0,01c
(c — cKOpoCTh cBeTa B BaKkyyMe), BIleTaeT B TOYKe A
B IIOCTOSHHOE OJHOPOJHOE MATHHUTHOE II0Jie C

urnykimei B = 0,1 T mog yriaom o = 60° k muamn A .
MATHHUTHOM HMHAyKIuu. Yepes HerkoTopoe Bpems A C
9JIEKTPOH CHOBA IIepeceKaeT Ty jKe CaMyI0 JIMHWI0O MAarHUTHOM HWHIYKI[UH,
oxkasasiuck B Touke C. Uemy paBHO paccrosuue mexay Toukamu A u C?

v

IBe opuHAKOBBIE TOHKHE COOMpAlOIiMe JHUH3BI C (POKYCHBIM PACCTOSHHEM
f =10 cm xasaaa pacmonokeHsl Ha paccrosuun 2f = 20 cM ApyT OT Apyra Tak,
YTO MX IJIABHBIE OIITHYECKHe OCH coBmaaaroT. Ha onHy u3 JuH3 HA PACCTOSHUU
d = 0,5 cM OT T7IaBHOM OITHYECKON OCH HAJAeT Y3KWH MapajjielbHbIH IIy40K
cBera, uaymui mox yriaoMm a = 0,05 pag K ri1aBHOM ONTHYECKOH OCH. 3a BTOPOM
JWH30H B ee (POKANBHOH IUIOCKOCTH pacmonoxkeH bdkpan 9. Ha kaxom
PACCTOSIHUY OT IVIABHOM OIITHYECKOM OCH 6yIeT HaXOIUThCSI HA SKPAHe CBETOBOE
IATHO, 06pa30BaHHOE IIPOLIEANINM Yepes 00e TUH3BI IyYKoM?
h L

)
! f

I

I

La. »la : -
L

I

y v

Haiinyure sHepruio, KoTopas BbleNsdeTcd IPH IPOTEeKaHHH ANepPHOH pearkunuu
§L1+%H - 2B6+0n. OrHOCHTeNBHBIE aTOMHBIE MAacChl HM30TOIOB fAfep,

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

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

© MHOO, 2010 r.
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HNHCTPYKINA IO BHIIOJTHEHUIO PAa6OThI

Ha Brimonnenve sk3aMeHAMOHHON paboThl 1m0 (umsmre orBomuTed 3,5 yaca
(210 munyT). Pa6ora cocrout us 3 uacrei, BRIOYAIMKUX 36 3a1aHnii.

Yacrb 1 comepsut 25 samanmii (A1-A25). K rammomy 3amanuio maercs 4 BapuaHTa
OTBeTa, U3 KOTOpI)IX HpaBHJIbeIfI TOJIBKO OJHH.

Yacts 2 comep:xur 5 3aganuii (B1-B5), Ha KoTOphIe ciaemyer AaTh KpPaTKHH OTBET.
I sagaunii B1 u B2 orBer Heo6xoaumMo 3anucarh B Buje Habopa mudp, a 1 3agaHui
B3-B5 B Buze uncna.

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

IIpu Beimosmnenuu 3amanuiit B3-B5 yactu 2 3HaveHWe MCKOMOM BENIHYUWHBI CIEAYET
BBIPA3HUTD B TeX eNUHUIAX (PHU3UUYECKUX BEIWYNH, KOTOPbIE YKA3AHbI B YCIOBHU 3aIaHMUI.
Ecau rTakoro ykasaHuA HeT, TO 3HAUYEHHE BEJIWYHUHBI CJIEAyeT 3aIllhcaTh B
Mesxaynaponnoii cucreme emuuunt] (CH). IIpu Burumciennu pasperniaercs HCIOIb30BATH
HeIIPOrpPaMMHUPYEMBIN KaJIbKYJIATOP.

BuumarenpHO mpouuTalTe Kakkmoe samaHWe U IIpenjiaraeMble BapHAHTHI OTBETA,
ecau oHu wumerorci. OTBedaliTe TONMBKO ITOCHE TOTO, KAK BbI IIOHAJIHM BOIPOC H
MIPOAHAIM3UPOBAIN BCEe BAPUAHTHI OTBETA. BBINOIHAWTE 3aJaHWsd B TOM IIOPAAKE, B
KoTOpoM oHHM jaunbl. Eciu Kakoe-To 3amanve BBI3BIBAET Y BAC 3aTPyAHEHHE, IIPOILyCTUTE
ero. K mpomymenHpIM 3aaHUsIM MOKHO OyAeT BEPHYThCS, €CJIU y BAC OCTAHETCS BPEM.
3a BBINOJHEHNE PA3IUYHBIX IO CIIOKHOCTH 3aJaHUM JaeTcs ONWH WiIu Oojee 6AIIOB.
Bamnelr, monmyyenHble BamMu 3a BBINOJHEHHBbIE 3ajaHus, cymmupyoorca. lIlocrapairecs
BBIMIOJIHUATE KAK MOYKHO OOJIbIIE 3aanunii 1 HabpaTs HanboJIblilee KOJINIeCTBO OaLIoB.

sKenaem ycnexa!

Hu:xe npuBeieHbl ClipaBoYHbIe JaHHBIE, KOTOPBIE MOTYT ITOHA00UTHCSI BaM IIPH
BBIIIOJHEHUHU PabOTHI.

© MHOO, 2010 r.
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Hecarnaabie IpucTaBKA

®usuxka. 11 xnacc. Bapuanr 2

TeMIeparypa

0K =-273°C

aTOMHAada eJuHHuIIa MacCChI

laewm = 1,66:1027 kr

1 aTromHuas €IuHUIa MaCChbl SKBUBAJIEHTHA

Muoxnu-
HaumenoBanne|Q603navenne| Muaoxurens Hanmenosanue OGo3HaueHnEe TemE
rura r 109 CaHTH c 1072
Mera 106 MUK M 1073
KO K 103 MHIEKPO MK 108
FEKTO r 10 2 HaHO H 1072
Aeru i 107! KO n 10712
KoHucraHTbhI

YHCIIO 7T =314

yCKOpeHue CBOOOLHOTO HaqeHus Ha 3eMie g =10 M/c2

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

yHUBepCaTIbHAS ra30Bas MOCTOSHHAS R = 8,31 [Ix/(moas-K)

nmocrogHHAas BombimMana k= 1,38-10_23 Iax/K

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

CKOPOCTH CBETA B BAKyyMe ¢ =310%m/c

K03 QUITHEHT IIPOIIOPIIHOHATHLHOCTH b= 1 _ 9-10° H-m2/Kn2

B 3axoHe Kymona 4mgg

MOJyJIb 3apsA/ia 3JIeKTPOHA (3JIeMeHTapHbIN _19

DIIEKTPIYIECKHH 3apsy) e=1,610"" Ru

nocrosuHas [Inanka h = 6,6-10_34 Hsxc

CooTHollIeHHE MEKIAy PasIHYHbIMH €THHUIIAMHA

© MHOO, 2010 r.

931,5 MsB

1 57IeKTPOHBOJBT

15B = 1,610 I

Macca gacTuix

DIEKTPOHA |9 1-10° 3 kr = 5,5-10 % a.em.
IpoToHa |1 673-10°27 kr ~ 1,007 a.e.m.
He#TpoHa |1 675-10~27 kr ~ 1,008 a.e.m.
ILmoTHOCTH IIOJICOTHEUHOT'O Macia 900 KI‘/M3
BOJBI 1000 kr/m°® |amoMuHHT 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 Ix/(xr-K) amomuana (900 IIsx/(xr-K)
b3, c:] 2.1-10 3 Iixe/(xrK) Menu 380 Ilsx/(xr-K)
wemesa 640 Ix/(xkr-K) qyryHa 500 I:x/(kr-K)
ceuuna |130 I:x/(kr-K)

YaeanrHaa Temiora

mapoo6pasoBaHuA BOABI|2 310 6 Jlsx/xr

IIJIaBJICHHUA CBHHIA

2,5:10 4 Iam/xr

IIABJICHHUA JIbJa

3,3-10 0 Tlsm/xr

© MHOO, 2010 r.
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HopmanbHbIe yciIoBHA JaBiIeHNe 109 ITa, remmeparypa 0°C

Moaapuaa macca

asora 28-1072 xr/MomB 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/monn 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 nHomepom
8bINoHAEeMO020 éamu 3adanus (Al — A25) nocmaevme 3nax «X» 6 Kaemouke,
HOMep KOmopoil coomeemcmieyem Homepy 6bl1OPAHH020 6aMUL Omeema.

B momenT Bpemenu ¢ = 0 MajieHbKOE TEIO0 HAYAIO ¥-Mc4
paBHOyCKOpeHHOe ABmKeHue Broiab ocu OX u3 2
roukn x = (, IpHYEM IMPOEKIUsA ero CKOPOCTH Ha

3Ty OCb MEHA/IAach CO BpPeMeHeM II0 3akKoHy v(f),
KaK IoKasaHo Ha rpacure. Ha kaxom paccrosuumn
OT HAYaJIbHOW TOYKHM TEJI0 OKA3aJ0Ch B MOMEHT
Bpemenu ¢ = 4 c?

oy

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

Illapuk, momBellleHHBIM HA HUTH K IIOTOJKY, TOJKHYJIH TakK, YTO OH CTaj
BpallaThCd C IOCTOSHHOM 110 MOAYJ/II0 CKOPOCTHIO B TOPHU30HTAIBHOHN IIOCKOCTH
BOKPYT BEPTHUKAJIBLHOM OCH, IMPOXOJsdAlled uepe3 TOYKY IojaBeca. Hakwe wu3
[IPUBEJIEHHBIX HUKE YTBEePIKIEHNH SBIISIOTCA IPABIIHBHBIMA?

1) Illapuk ABH:KETCA TI0 OKPYKHOCTH.

2) PaBHopeiicTByO1IIas IPUIOKEHHBIX K IIAPUKY CHJI HAIIPABIEHA K I[EHTPY
3TOM OKPYKHOCTH.

3) ¥YckopeHme IIapWKa IIOCTOSHHO II0 MOAY/JIK H MEHSETCAd II0
HAaIpPaBIEHHUIO.

4) YcropeHwe IIapuka PABHO HYJIIO.
1) Tonpko 1)
2) Du2)
3) Hud)
4) 1),2)u 3)

Bepxuuii KOHEIl JIETKOM BEPTHUKATbHOM IPYKUHBI 3aKpPEIUIEH, a K ee HIKHEMY
KOHITy IIPMKJIAABIBAIOT HAIPABJIEHHYI0 BHH3 CHJIy PpAa3HOM BeINYHHBI.
3aBUCUMOCTD yIJIMHEHUA NPYKUHBI Ax oT Mogysnsd F' 3Toil cuibl IpUBeJeHA B
rabaure. YeMmy paBeH K0d(P(PHUIIHEHT JKECTKOCTH 3TOHN IIPYKUHBI?

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

© MHOO, 2010 r.
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Ha rteno, cBobomuo neurasieecs Bmoab ocu OX co CKopocThio 2 M/c, Hadajga
JIeACTBOBATh MOCTOSHHAS M0 Moayi cuiaa 3 H, HanpasneHHas mapajjieirbHO
aroit ocu. Yepes 1 ¢ ckopocTh Tesa yseawdmiach 10 5 m/c. Kakosa macca sToro
rena?

1) 2 ¥r 2) 1xr 3) 3 kr 4) 0,5 kr

I'pys maccoii 1 Kr Bucen HEIMOABHMIKHO Ha JIETKOM BEPTHKATILHOM HPY:KHHE,
MPUKPEIVIEHHOH K MOTONKYy. Ero momusmu BBepx Ha BbicoTy 20 cM oOT
TIOJIO}KEHUsA PABHOBECHUS W OTIycTwau 6e3 Tomuka. Ha CKOJBKO H3MEHUTCS
TMOTEHITMAIbHAA Y9HEPTHUA IPYKUHBI OT MOMEHTA OTIIyCKaHHUA A0 MOMEHTA, KOTIa
rpy3 MocJie OMyCKaHus BHU3 OCTAHOBUTCS?

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

4) ymenbmurea Ha 1 [k

I'pys maccoit 0,5 Kr, momBelIeHHBIM Ha JETKOM BEPTHUKAIBHON NPY:KHUHE,
COBepIlIaeT TrapMOHMYECKHe 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 TOPU30HTATIHHBIMH HEBECOMBIMH
HEpPaCTI’KUMBIMU HUTAMH, IBIKYTCSA II0 IVIAAKOM TOPHU30HTATIHHOHM ILIOCKOCTH
1oz melicTBHMEM cHIBI F, Kak IIOKasaHo Ha pUCyHKe. UeMy paBHO OTHOIIEHUWE
CHUJI HATSIKEHUA HUTEH, OZHA U3 KOTOPHIX HAXOJUTCS MEKIY IIePBBIM U BTOPBIM,
a apyrad — MeXAy TPETbUM U YeTBEPTHIM OpycKamu?

E

|3| |2| l]

sl |4|

D1 2) 2 3) 3 4) 4

HeKOTopoe KOJIHU49eCTBO UAea/IbHOTO OJHOATOMHOTIO ra3da HaXOJUTCSA B 3aKPBITOM
cocyame IIOCTOIHHOTIO obbema. B pesyjabTare HarpeBaHud CoCyda CpenHdad
KHHEeTU4YEeCKasd JHeprusd TeIJIOBOTO ABUMKEHUHA MOJIEKYJ rasa yBeaudujiaachb B
2 pasza. Bo ckoIbKO pa3 M3MEHHIOCh IIPH 3TOM JaBIeHUE B COCVI[G‘?

1) He M3MEHUJIOCH
2) yBemmuwmioch 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. Boga sakunur, korga

1) ee remneparypa craner pasuoi 100 °C.

2) naBjeHUWe HACBIEHHBIX MApOB BOAbI BHYTPU IIy3LIPHKOB rasa B BOeE
CTaHeT paBHBIM aTMOC)epHOMY [OaBIEHWI0O HA TOH BBICOTE, TAEe HAXOMATCS
AJIBIINHUCTBI

3) ee Temneparypa craret paBaoi 80 °C

4) yallHUK HarpeeTcs [0 0YEeHb BHICOKOI TeMIIEPATYPhI

D1 2) 2 3) 3 4) 4

Kycox :xemesa wmarpemm pmoGesa ¥ I[IOMECTHJIM Ha TEIUIOM30JIHPYIOIILYIO
MO/ICTABKY B COCy/[€, KOTOPBIH OBICTPO OTKAYau IO COCTOsAHuA Bakyyma. OH
OyzmeT ocThIBATH Oyiaromaps

1) TenI0NPOBOIHOCTH BHYTPH KyCKa jKejie3a

2) TeIJIOBOMY M3JIyUYEHHMIO C IIOBEPXHOCTH JKees3a

3) KOHBEKI[HNK

4) mepBBIM IBYM VIIOMSHYTHIM BBIIIE BHAAM TEILIONIEPEAaun

D1 2) 2 33 4) 4

B mByx cocymax ommHAKOBOrO 00beMa, COEIWHEHHBIX TPYOKOH C 3aKpPBITHIM
KpaHOM, HAXOIW/JIKCh NPHU OIMHAKOBOM TeMIIepaType IejWi W HEOH, KOTOpbIe
MOJKHO CYUHTATh HAeAJbHBIMH rasamu. FI3BecTHO, 4TO KOrma OTKPBLIM KpaH,
IIOTOK rasa Mo TpyOKe HAMPaBHWICA M3 COCyJA C TeMeM B COCyd C HEOHOM.
BuyTpenHsa sHeprus Kakoro rasa — rellMs WIH HeoHa — ObLaa 6GOJbIne 0
OTKPBLIBAHHUSA KpaHa?

1) remus
2) HeoHa
3) BHyTpeHHVE SHEPTUH Ta30B ObUIM PABHBI

4) 0ZHO3HAYHO OTBETUTH HEJIb3f

KII]l upeanbHoi# TermmoBoit mammubl Kapuo pasen 60%. Kakoe kosmuecTBo
TEIUIOTHI 32 OOWH IMKJ PaboThl MAIIWHBLI Iepemaercsi paboyeMmy Temy OT
HArpeBaTess, eCad 3a OJMH LMK OHO IepefaeT XOJOAUIBHUKY KOJINIEeCTBO
remnoTsl, 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 TpPEYTOIBHHKA

HaxXogATCA OJHWHAKOBbIE IIOJIOKHUTE/IbHbIE

TO4YE€YHbIE

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

co3gaBaeMoro SapHI[aMI/I?

1) mapamrenbHo auHEK 1-2 Hanpaso (—)

2) mapastenbHO TUHUH 1-2 Hameso (<)

3) nmepnenaukynsapuo auauu 1-2 BBEpx (1)

4) mepueHAUKYISApHO JuHuU 1-2 BHU3 ({)

Al4 | Ha pumcynke mnoxaszama cxemMa B3IeKTPHYECKOH
nenu. AmmepMmerp, BOJBTMETP H Oarapedra —

uneanbusie. Hanpsikenue Oarapeiiku U = 1,5 B,
COTIPOTHUBIIEHUS pesucropos Ry =3 xOm,
Ry, = 50 0M. Raxoe manpsixenme U mokasbiBaeT

BOJBTMETP ¥ Kakoi TOK I Teuer
amnepmerp?

1) 1B, 10 mA

2) 1,5 B, 30 MA

3) 0,8B,15MmA

4) 1,5 B, 25 MA

© MHOO, 2010 r.
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B mern, cxeMa KOTOpOi n306paskeHa HA PHCYHKe, KTod K BHauajle 3aMKHYyIH, a
3aTeM, CIOycTs JOCTATOYHO JIHTEThHOE BpeMs, pPasoMKHymw. llocie
pasMbikauus kao9a K

R

1
| I— |

L J
_rvwv\_@_.
T xx

1) mammna JI cpasy moracuer

2) mammna JI cHayanma SPKO BCIBIXHET, 4 IIOTOM IIOTACHET
3) mammna JI 6yger mocTeneHHoO racHyTh

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

SaMKHYTBIH KOHTYP COCTOHT M3 KOHAeHcaTopa eMKOCThI0 10 MK® u KaTymiku ¢
nHAyKTHBHOCTRI0 1 MI'H. B HayanbHBI MOMEHT BpeMeHH KOHAEHCATOp He
3apsaKeH, a B KOHTYype TedeT HEKOTOPBIH TOK. Uepes KAKOH MHUHUMAIbHBIN
MPOMEKYTOK  BpeMEHH  Hamps:KeHue Ha  KOHIEHCATOpe  JOCTUTHET
MaKCUMAIbHOM BEJIHNUMHBI?

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

A17 | Toukaa mumza c¢ onTtudyeckoir cwaoii +10 aoTp 1aer [AeHCTBUTEIBHOE
u3obpaskeHue IpeaMera, Haxopsdilerocsi Ha paccroduuu 20 ¢cM OT ILUIOCKOCTH
nuH3bl. Ha KakoM paccTOSHMM OT JIMH3BI HAXOIUTCA u30bpakenue 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 OTcYeTa 3aKOHbI MEeXaHUKHU OOJUHAKOBBI

2) BO BCeX WHEPLHAIBHBIX CHCTEMAX OTCUYETA 3aKOHBI SJIEKTPONUHAMUKN
OIHHAKOBBI

3) BCe 3aKOHBI IIPDHUPOABI OJWMHAKOBBI BO BCEX HWHEPIUAJBHBIX CHCTEeMaX
oTcueTa

4) BO BceX HHEPUMAJbHBIX CHCTEMAX OTCYETA 3AKOHBI TEPMOIUHAMHUKH
OIVHAKOBLI

© MHOO, 2010 r.




®usuxka. 11 xnacc. Bapuanr 2 11

A20

A21

A22

ILnockuit xommencarop emroctbio C = 1000 n® sapsguaum [0 HANPSIIKEHUS
U = 1000 B. 3arem, He oTCOemuHSAA €ro OT UCTOYHWKA IUTAHWA, BCTABUIU B
KOHJIEHCATOP IUIACTHUHY u3 IHASIIEKTPUKA c IADIIEKTPUIECKON
TPOHUIIAEMOCTRIO § = 2, 3aHUMAIOII[YI0 Bech 00beM KoHjaeHcaTopa. Kak u BO
CKOJIBKO Pa3 IPH 3TOM H3MEHMJIACh DHEePrusa KoHaeHcaropa?

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

4) sHeprus yBeaWdyuIach B 4 pasa

IIpu wusyuenuu ¢oroadderra mpu MOMOIM YCTAHOBKH, CXeMa KOTOPOH
n3o0paKeHa HA PHUCYHKE, OKA3ajoCh, YTO TOK B IIENM MPEKPAINaeTCs, eCIH
9acToTa CBETa, IAJaloIero Ha KATOJ, CAEMaHHBIH M3 HEKOTOPOTO MeTAasia,
cramosures Membme 6-10M I'm. Yemy paBHa pabora BBIXO[a 3JIEKTPOHA W3
aroro metaya? Oreer BeIpasute B 3B U OKpyrinuTe 10 KECATHIX.

}\.

uf /D
I \/

1) 2,0 2) 2,5 3) 3,0 4) 3,5
PagnoakTuBHBIN WCTOYHHWK I[OMEIEH B KOHTEHHEp C Y3KUM \ A2
OoTBEpCTHEM, $3 KOTOPOTO BBIXOAWT wuaiyuenue. Ilocie A : =
ToMelleHus KOHTelHepa B OJJHOPOHOE MArHUTHOE I10JIe, BEKTOP i
MHIYKIMH KOTOPOTO HAIIPABJIEH TaK, KaK IIOKA3aHO HA PHCYHKe, v/ Q&
0Kas3ajioch, YTO IIyYOK pasmenujicd Ha Tpu dactu — 1, 2 u 3
Yramnure, KakWe  BHABl  PAAUOAKTUBHBIX  H3JIy4eHUH
COOTBETCTBYIOT 9TUM HOMEPAM.

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

B IIPOTOILIAaHETHOM 06JIaKe, U3 KOTOpOro 06pa30BaJ1ac1) Hamia 3eM.TIH, 5
MHWJTIHAPAOB JIET Ha3aJd HaXOAHUJIOCh HEKOTOpPO€ KOJUYEeCTBO aTOMOB H30TOIIa

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

KOo/JIm4eCTBa UX OCTAJIOCh K HACTOAIIIeMYy 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 ¢ mepuomom 10 mM. B BakyymHoil kKamepe Ha 3Ty
pellleTKy HAIpaBWIW B MEPICHANKYIIPHOM HAIPABIEHUH V3KHH IIyYOK
37eKTpoHOB. [lepBbIil AUPPAKIMOHHBIN MAKCHUMyM HA SKpaHe, MapajiiebHOM
pellleTke W HaxopdileMmMcs 3a Hed Ha ynajgenwu 20 cM, HaOmOgaeTcs HA
PacCTOSIHUM OK0JIO 15 MM oT ocu myuka. Kakosa ckopocTs 31eKTpoHOB?

1) = 500 km/c

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

A24
B cucreme CU egunwnia nusmepenwns, pasaas 1 KF‘M2/03, Ha3bIBaeTCsI

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

Ha rpaduke moKazambl  9KCIEPUMEHTAIHHO  IOJyYeHHBIE  TOYKH,
XapakTepusyolre I0J0KeHHe ManeHbkoro tema Ha ocu OX B pasHbie
MOMEHTHI BpeMeHHu. Kakue BBIBOJBI O [BUKEHUM STOTO TeJa MOMKHO CAeJIaTh Ha
OCHOBAHHUU 3TOro rpacura?

X.MA
4

ted

o]

0 1 2 3 4 tc
1) Teso ABMIKETCA C IOCTOAHHBIM yCKOPEHUEM

2) yckopeHue Tena paBHo 0,5 M/c?
3) cpenHee ycKopeHue Tesa pasHo 0,5 M/c2

4) cpenHee yckopenue Ttena pasHo 0,5 M/Cz, HO BBIBOZA O IIOCTOSTHCTBE
YCKOPEHWUs U3 [aHHbIX, IPUBEJIEHHbIX Ha rpauKe, cAelIaTh Helb3s

© MHOO, 2010 r.
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Yacrts 2

Omeemom K Kamcdomy u3 3adanuit Bl-B2 6ydem Hexomopas
nocaedosameibHocmb yugp. Imy nocaedosamenbvHocms HA0 3anucamv 6
6aank omeemoe Ne 1 cnpasa om Homepa coomeemcmeyouezo 3a0anus 6e3
npo6es108 U KAKUX-1ub0 CuME0/108 HAYUHAS C nepeoli kaemouku. Kaosrcdyro

yughpy nuwume 6 omaoebHOll K1emouke 6 COOMeemcmaeuu ¢ npueedeHHbviMuU
8 6.1aHKe ob6pasuamu.

ITox moBepxHOCTHIO BOABI B OacceiiHe yCTaHOBIEH AUHAMUK, U3IyIaOIIi 3BYK
oIpeneneHHON 4acTOThl. JacTh 3ByKOBOIH BOJIHBI OTPAIKAETCH OT IIOBEPXHOCTH
BOZBI, & YaCTh IIPeIoOMJIAeTca M IPOXOIUT B BO3LyX. Hak mpu sToM mepexope
3BYKa U3 BOABI B BO3IYX, ITle CKOPOCTh 3ByKa MeHbIIle, YeM B Bojle, U3MEHAIOTCA
IIepevyuCIIeHHbIe B IIepBOM cronbue usmaeckue BEJIMYUHBI,
XapaKTepH3yIoIlye 3BYKOBYIO BOTHY?

PUSNUYECKHUE BEJINYNHBI HNX USMEHEHHE

A) uacrora 3ByKa

1) yBenmuumBaerca
B) aMnauTyna 3ByKOBOI BONHBI 2) ymeHbiaerca

B) anuna BONHBI 3ByKa 3) He uameHnsercs

A b B

Ortser: |

YcTaHOBUTE COOTBETCTBUE MEKAY (PU3MUECKUMU ABIEHUAMHU U YyCTPOMCTBAMU,
B KOTOPBIX HCIOAb3YIOTCA WM HAOGIIOMAIOTCI OTH SABJIEHUA: [IA KAMKIOr0
(husmUecKoro ABIEHUS YKAKUTE OJUH COOTBETCTBYIOIINI HOMED YCTPOMCTBA.

PUSNYECKOE YCTPOMCTBO

SABJIEHUE

A) nennas peaknus
JeJIeHud anep

1) yckopuTens 3apasKeHHBIX YaCTHUI]

2) maposas TypOuHAa
B) ramma-mzmydenue 3) mBuraTenbHAas ~ 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
yucno Hado 3anucamv 6 O0aaHK omeemod Ne 1 cnpasa om Homepa
coomeemcmaeyouiezo 3a0aHusL HAYUHARL ¢ nepeolt Kaemouku. Kaosrcdwiil
cumeonr (yugpy, 3anamyio, 3HaAK MUHYC) nuwLume 8 omaoe,tbHOll K/1emouKe &
coomeemcmeuu ¢ hnpueedeHHbIMU 6 Oaanxke o6pa3yamu. Edunuywvi
dusureckux 6eAUHUH NUCAMb He HYICHO.

Ha ropusonransHoM cTose jesxanm 6pycok Mmaccoi 1 kr. B mero momana wu
3acTpsia IMyJis Maccoi 5 r, JeTeBInas TOPU3OHTANBHO. [locie monagauusa mynan
OpyCOK cABHHYyJCA II0 CTOoly Ha paccroaHue 0,5M #  OCTAaHOBHJICH.
KosddurmenT tpenus cronb:xenns Opycka o crox paseH 0,4. Hemy O6bu1a paBHa
cxopoctsh myau? OTBeT OKpyTrIuTe 10 COTEH METPOB B CEKYHIY.

Ortser: |

B 3akprrToMm cocyne B Bune Kyba ¢ pebpom anuHOo# 0,6 M HAXOAUTCA KOIUIECTBO
WUeATbHOTO OJHOATOMHOTO Ta3a, paBHOE 2 MOJISIM. 3a OfHY CeKYHIYy B CpeIHEM
MIPOUCXOIUT 1,4-1026 yIAapoB MOJIEKyJ 00 OIHy CTEHKy cocyma. Uemy paBHA

CpeIHeKBaipaTUYHAaA CKOpoCcTh MoseKyn rasa? Oreer BbIpasure B M/C u
OKDYTJIATE IO COTEH.

Otser: |

W3 TOHKOrO mpOBOJA H3TOTOBJIEHO KPYIJIOE KOIBIO paamycom r = 10 cm.
Kompuo 1momerieHo B OZHOPOJHOE MATHUTHOE II0OJe, IIEPIEHANKYIAPHOE
IJIOCKOCTH KONbIla. MHAYKIMSA MATHWUTHOTO IIOJIS YBEIUIUBAETCA CO BpeMeHEeM
mo sakoHy B =at, tne o =0,5 Tn/c. Cuna Toka, TeKyIlero mo KONbIly, PaBHA
15,7 mA. Yemy paBHo conporusienue Koibia? Oreer Boipasure B Oum.

Otger: |

© MHOO, 2010 r.
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Yacts 3

3adanun C1 - C6 npedcmaseasiom co6oii 3adavu, no1Hoe peuteHue Komopolx
Heob6x00umo 3anucambv é 6.1aHKe omeemos Ne 2. Pekomendyemcsa nposecmu
npedeapumenvHoe peuweHue Ha 4depnosuke. llpu ogopmiaenuu pewenusn e
6s1anke omeemoe Ne 2 zanuwume chavaaa Homep 3adanus (C1 u m. a.), a
3amem peuteHue coomeemcmaeyrouieli 3a0a4u.

3a mudpariuoHHo# pemieTkoil P nmapasiensHo et
pacrono:keHa TOHKas cobuparomas JjguH3a JI, B y
(bOoKaTBbHONU  IIJIOCKOCTH  KOTOPOM  HAXOAHUTCA
9Kpan . Ha pemerky HopManbHO magaer
MapaIIeIbHBIA IIy40K BHAMMOTO IJIa30M 0eJIoro
ceera. Kak BeIrmaauT nudpakiinoHHAs KapTHHA
Ha 9Kpane? Onumure, KAk u nodemy OynyT
U3MEHATHCS:

A) user;

B) pacnonosxeHnue;

B) kommuecTBO HaOIIOZAEeMbIX HAa
IUPPAKITMOHHBIX MAKCUMYMOB;
MIPH TIOC/IEZI0BATEIBHOM BBIMIOTHEHUH CAEAYIOIINX JEeHCTBUL:

1) ITepen nudpakMOHHON PEIIETKOH TIIOCTABUIM CHHHH CBETO(MHIBTD
(CTERJISHHYIO IUIACTUHKY, IIPOILYCKAIIYIO TOJILKO CHHUU CBET).

2) Cunuii cBeTOQUIHTP 3aMEHWIN HA KPACHBIH CBETOQUILTP.

3) He yb6upas &KpacHBbI CBeTO(pHUIBTP, 3aMEHWJIH WCIOIb30BABIIYIOCS
IU(PaAKIMOHHYIO PEIIEeTKY Ha APYIYIO, IIEPHO KOTOPOI O0JIbIIe.
Cuurarh, YTO Bechb IPOIIEIINN 4Yepe3 PEeIIeTKy CBeT IIOoMajfaeT CcHavala Ha
JINH3Y, a 3aTeM — Ha DKDaH.

i

JKpaHe

Ha crome crour mycrodl IMIMHAPHYECKHH COCYm C :
TOPH30HTAIBHBIM JHOM Inmomaznpio S; =200 em2. Han : h 8]
HUM 3aKpelUieH BTOPOH ITMIHHAPUYIECKUH cocyd C y
TOPH30HTANIBHBIM JHOM ILIOWanbio S, = 1000 em2. w0

BEPXHETO COCyJa pacmoyiokeHo Ha BbicoTe H = 12M
HaJ ypoBHEM AHA HIDKHEro cocyda. B Bepxmmit cocym 11
HaJWTa BOAAa WJIOTHOCTHIO p = 1000 kr/M~ 1m0 YpOBHA
h=10cm Ham ero gmHOM. B mHe BepxHero cocyzaa v
OTKPBIBAIOT OTBEPCTHE, B pPe3yjbTaTe 4yero BcA BOAA, HE 77
pacrekasch IO [OHY BepxXHero cocyia U He
pasOphI3TUBAACH, IIEpeTeKAaeT B HUKHUU COCyHA, M 3aTeM BOJA IPHUXOJUT B
COCTOSTHUE TTOK0d. Kakoe mpu 3TOM BBIAENSIETCS KOIUIECTBO TEILIOTHI?

NN\

B cocyme mox mopiiHeM HaxOAWTCA M = 6 I HAEATBHOTO OJHOATOMHOTO rasa.
CpenHexBampaTuyHas CKOpocTh ero aromoB paBHa u = 500 m/c. Ilocme Toro,
KaK 9TOT ra3 Me[JIEHHO pACIIMPHWICA [PH IIOCTOSHHOM /ABJICHHH,
CpeIHeKBapaTUYHAA CKOPOCTH €ro aroMoB Bospocia B n = 1,5 pasa. Kaxyro
PaboTy COBEPIINI ra3 B JaHHOM IIporecce?

© MHOO, 2010 r.
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ANeKTPOH, IBMIKyIIUca co ckopocteio V = 0,01c
(c — cKOpoCTh cBeTa B BaKkyyMe), BIleTaeT B TOYKe A
B IIOCTOSHHOE OJHOPOJHOE MATHHUTHOE II0Jie C

urnykimei B = 0,1 T mog yriaom o = 60° k muamn A .
MATHHUTHOM HMHAyKIuu. Yepes HerkoTopoe Bpems A C
9JIEKTPOH CHOBA IIepeceKaeT Ty jKe CaMyI0 JIMHWI0O MAarHUTHOM HWHIYKI[UH,
oxkasasiuck B Touke C. Uemy paBHO paccrosuue mexay Toukamu A u C?

v

IBe opuHAKOBBIE TOHKHE COOMpAlOIiMe JHUH3BI C (POKYCHBIM PACCTOSHHEM
f =10 cm xasaaa pacmonokeHsl Ha paccrosuun 2f = 20 cM ApyT OT Apyra Tak,
YTO MX IJIABHBIE OIITHYECKHe OCH coBmaaaroT. Ha onHy u3 JuH3 HA PACCTOSHUU
d = 0,5 cM OT T7IaBHOM OITHYECKON OCH HAJAeT Y3KWH MapajjielbHbIH IIy40K
cBera, uaymui mox yriaoMm a = 0,05 pag K ri1aBHOM ONTHYECKOH OCH. 3a BTOPOM
JWH30H B ee (POKANBHOH IUIOCKOCTH pacmonoxkeH bdkpan 9. Ha kaxom
PACCTOSIHUY OT IVIABHOM OIITHYECKOM OCH 6yIeT HaXOIUThCSI HA SKPAHe CBETOBOE
IATHO, 06pa30BaHHOE IIPOLIEANINM Yepes 00e TUH3BI IyYKoM?
h L

)
! f

I

I

La. »la : -
L

I

y v

Haiinyure sHepruio, KoTopas BbleNsdeTcd IPH IPOTEeKaHHH ANepPHOH pearkunuu
§L1+%H - 2B6+0n. OrHOCHTeNBHBIE aTOMHBIE MAacChl HM30TOIOB fAfep,

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

Macca He#ATpaIBLHOTO
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 OTtBeT 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 3aJaHHUAM C KPATKHM OTBETOM

Ne zapanmna OtBer Ne zamanua OtBer
Bl 231 B4 7
B2 41 B5 0,3
B3 0,2




Dusuxka. 11 kmacc. Bapuanr 2

OTBeTHI K 3aJaHUAM C BLIOOPOM OTBETA

© MHOO, 2010 r.

Ne samanna OTtBeT 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 3aJaHHUAM C KPATKHM OTBETOM

Ne zapanmna OtBer Ne zamanua OtBer
Bl 322 B4 400
B2 34 B5 1
B3 400
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Kpurepuu onieHHBaHUA 3aJaHUH C PAa3BEPHYTHIM OTBETOM

3a nudpakHoHHOM pelieTkol P mapannensHo e " 5

pacmosioxeHa TOHKasA cobupammiaa JjauH3a J1, B y
(pOKATBHOM  IUIOCKOCTH  KOTOPOM  HAXOJUTCSA
skpan . Ha pemeTky HoOpManbHO IagaeT
napajuleNbHbIH IMyY0K BUAMMOIO TIJIa30M 0eiroro
ceera. Kak BeImIagurT mudpakivoHHAs KapTUHA
Ha oskpame? Omwumure, Kaxk u nouemy OyayT ;
U3MEHATHCS:

A) nser;

B) pacnomnoxenue;

B) kKonuuectBo HabmOgaeMbBIX HA  DKpaHe
IuPaKIMOHHBIX MAKCUMYMOB;
[IPH [I0CJIEI0BATEIBHOM BBITIOJTHEHUN CIeAYIONIUX IeHCTBUIM:

1) Ilepen nupaKIWOHHON PEIIeTKON IIOCTABHUIN CHHHA CBETO(QHIBTP
(CTERJISTHHYIO IJIACTUHKY, IMPOILYCKAIOIILYI0 TOJBKO CHHUMA CBET).

2) Cunnii cBeTOQHILTD 3aMEHWIM HA KPACHBIN CBETOQHILTP.

3) He yOupas KpacHBIA CBETO(QHUIBTP, 3aMEHHJIM WCIIOJIb30BaBIIYIOCT
IU(PaAKIIMOHHYIO PEIIEeTKY Ha APYTYIO, IIEPHO KOTOPOM 00JIbIIIe.
Cyurarh, YTO BeCh IPOIIEAIINN UYepe3 PeIleTKy CBeT IomaJaeT cHAJYajaa Ha
JIVH3Y, a4 3aTeM — Ha DKPaH.

OGpasel BO3MOKHOI0 PENIEHUA

NN

IIpu HOpManbHOM MaZeHWH HA TU(QPAKIMOHHYIO PEIIeTKY C IepuoaoM d CBeTa C JJIHHOL
BONHBIA 3a pemrerkoit OyayT HaOGMOAATHCA TUQPPAKIUOHHBIE MAKCHUMyMbBI. ¥ CJIOBHE
o0pasoBaHus MaKCHMyMa UMeeT BHI: dSin @ = ml, tae d — mepuoj pelieTkn, m — HOMef
IUPPAKIIMOHHOTO MAKCHMyMa, () — YTOJ, IOA KOTOPBhIM (II0 OTHOIIEHWI0 K HOPMAJIE
pelIeTKy) pPacCHpOCTPAHAIOTCI MapaylielbHble Jydd, OO0pasymollue 3TOT MaKCHMyM
Cobuparomass JuH3a Heo0XomuMa I TOTO0, dYTOOBI IIOJYyYHUTH H300paKeHwme
I PaAKIMOHHBIX MAKCUMYMOB Ha dKpaHe (B OTCYTCTBHUE JIUH3BI AU(PAKIMOHHAS KAPTHHE
HAXOouTCA B OECKOHEYHOCTH, IIOCKOJBKY (POpPMHpyeTcs HapaLleIbHbIMU Jydamu). H:
3aMMCAHHOM (POPMYJIBI BHIHO, YTO IPH 3aJAHHOM M [JIf PA3HBIX IJUH BOJH YIJIbI, IO}
KOTOpbIMH OyAyT BHUAHBI AU(PPAKIMOHHBIE MAKCHMYyMBbI, OyIyT pasiaudHbIMHU. [loaToMmy
GeBIf CBET IOCje MPOXOKIEHHS Jepe3 PeIIeTKy PA3JIOKUTCI B CIIEKTP, M Ha DKPaHE
noyiyauTcs Habop paAy:KHBIX moa0c. B meHTpanbHoi yactu sKpana (mpu m = 0) aus Bces
JJINH BOJH OYAYT ITOIy4aThCs qUQPAKIIMOHHbIE MAKCUMYMbI. OTH MAKCHUMYMBbI HAJIOKATCS
JIPYT Ha Ipyra, B Pe3yJIbTaTe 4ero B IEeHTPe Tu(PaKIMOHHON KAPTUHBI TIOJIYIUTC Y3Kas
6enas mosioca (OHA Ha3hIBAETCA aXPOMATHIECKOMH).

Ecau nocraButh nepen qud)pakiiMOHHON PEIIETKOM CHHHUH CBETOMHILTP, TO IAJAIOIINE
HA peIeTKy CBeT CTAHeT OJIU3KAM K MOHOXPOMATHYECKOMY, M CHEKTP OyIeT COCTOATH Wi
Habopa CHHHX IOJIOC: IeHTpaidbHOH (m = 0) u 6okoBbix ( m =+1,42,..). Yucmo srwms
OGOKOBBIX TOJOC (C Ka)A0H CTOPOHBI OT IEHTPAILHOM IOJO0CHI) OyIeT OmpeesiThCd H:
yenoeus sin @ = mA/d < 1, orkyna|m |[< d/ A

IIpu 3amene cuHero cBeTopUIbTPA Ha KPACHBIN CBET, HAAIOIINA HA PEIIEeTKY, OCTAHETCS
OGIM3KUM K MOHOXPOMAaTHYECKOMY, HO JJIMHA BOJHBI CBeTa YBEIWIUTCA. [Ipy 5TOM CIiexTy
Oymer cocTosATh W3 Habopa KpacCHBIX II0JI0C, HO W3-3a TOrO, YTO YIVIBI TU(PAKIUHA ¢
BO3pAacTyT, 60KOBBIE TIOJIOCHI OTOABUHYTCS AANbIIEe OT IEHTPAILHOM monockl. Kpome Toro
MOJKET YMEHBIITUTHCS YUCIO BUANMBIX Ha 9KpaHe qu(PPaKIHOHHBIX MAKCHUMYMOB.
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Ecnu teneps, He Tporas cBeTOQHILTP, 3aMEHHUTH HCIIOJIb30BABIIYIOCT TU(PPAKIIMOHHYIO
pelIeTKy Ha APYTYIo, IePUo KOTOPOi 00IbIIe, TO IIBET TU(PPAKIIHOHHBIX MAKCUMYMOB He
usMeHuTcsa. IIpu sTOM yriibpl qupakuuv ¢ yMEeHbIIATCH, W GOKOBBIE IIOJIOCHI CMECTSITCS
OimmKe K IEeHTPaJbHOU mosoce. KpoMe TOro, MOMKET YBENIWYUTHCH YHCIO BUAMMBIX HAa
SKpaHe TU(PPAKIHOHHBIX MAKCHMYMOB.

Copep:xanne KpuTEepHUsI Bamnas:

IIpuBemeno mojHOE MPABHUILHOE pEIleHHe, BKIIYAIIlee IPABWIBHBIA OTBET
(B mamHOM ciyuae — onucarue suda ucxo0rol Ou@dpaKyuoOHHOU KapmMUHbL U ee
nocaedyrwux usmeHeruil), ¥ TAHO IIOJIHOE BepHOe OOBbACHEeHWe IPUIUH
HabmogaeMbIX 3(P(EKTOB CO CCHUIKOM Ha HeoOxXoauMble (hu3udecKue 3aKOHbL | 3
aBjeHus: (B JAHHOM CJIy4ae — HG YCA08UE B03HUKHOBEHUS MAKCUMYMOS8 8
JupaKyuorHol. KapmuHe, nOAYHAeMOU npu noMowu OupPAKYUOHHOU
euemKl, U c1e0Cmeus U3 9mozo YCa08UsL).

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

— B oO6bscueHun comepixaTcsa JHUIIb O0IIHe PACCYKIeHHS 0e3 MPHUBISKH K
KOHKDPETHOM CHUTyaIluy 3a/Iaud, XOTS YKa3aHbl BCe HEOOXOIUMbIe (PM3UUECKHe
SIBJIEHUS U 3aKOHBL.

nin
— Paccy:xnenus, npuBoadIue K 0TBETy, IPEJCTABIEHbI HE B IIOJHOM OOBeMe 2
WY B HUX COZlepsKaTca JOTHIecKue HeIo4deThl.

niun
— HemocraTouno TmMoMHO OMmMHCAHBI CyIIECTBEHHBIE YEPThl (DU3UUECKUX
ABJIEHWH, TOHUMAHWE KOTOPBIX HEOOXOAUMBIX [JIi IIOJHOTO IIPABUIBHOTO
peleHu4.
— IlpencraBnens! 3anucy, COOTBETCTBYIOIINE OJHOMY U3 CIEAYIOUINX CIyIaeB:
— IlpuBenens! paccyxaeHus ¢ ykazanueM Ha husudecKre SBICHUA U 3aKOHBL,
HO JJaH HeBePHbBIN WY HEIIOIHBIH OTBET.

nJiaun 1
— IlpuBenens! paccy:xaeHusa ¢ yKkasanueM Ha pusudecKre IBICHUA U 3aKOHBI,
HO OTBeT He JaH.

njim
— IlpencraBieH TONbKO IPABUIBHBIH 0TBET 6€3 000CHOBAHHUH.
Bce cayuam perneHus, KOTOpbIE He COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KPUTEPUAM BBICTABIE€HHWS OIEHOK B 1, 2, 3 Oamwia (MCIOIb30BaHHE 0
HENIPUMEHUMOI'0 3aK0HA, PAa3pO3HEHHbIe 3alKCH U T.I1.).

© MHOO, 2010 r.
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w

Ha crome crour mycrodl IMIIMHAPHYECKHH COCYm C : T ’
TOPH30HTAIBHBEIM JHOM Inomaznpio S; =200 CM2. Han : "h P ;

HUM 3aKpellIeH BTOPOM ITMIMHAPWYECKHUH cocynd C y
TOPH30HTANBHBIM JHOM ILIOwWanpio S, = 1000 cm2. IRz}
BEPXHETO COCyJa pacmoyiokeHo Ha BbicoTe H = 12 M

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

Y
77

O0pasen BO3SMOKHOTO pelIeHHA

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

h
MOTeHINAIbHYI0 dHepruio £ = mg| H + > f B roneunoM cocrosinuu (mociie mepeTeKanus)

m
IIOTeHITNaJIbHasd 9Heprusa BOAbI ObLIa paBHaA E2 =

h

, Te h; — BBICOTA YPOBHS BOABI B

IepBOM cocyne Iocie meperexkanud. M3 3akoHA W3MEHEHHs MEXaHWYECKOH SHEPIHHU

cienyer,
Q=K -

qTo npun IIepeTeKannu BBIJIE/INJIOCH KOJIH4EeCTBO TeIlJIOThI, paBHOE

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

Macca BOJBI paBHA 1M = pSzh C yY4eToM 9THuX COOTHOI.HeHPIfI, OTBET MOJKHO IIepenucarsb B

BHUJE:

Sy

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

IloncraBnsas yucioBble 3HAYEHUA U IIPOBEPAA pa3zMepHOCTh, moxydum: O = 100 [Ix.
Jomyckaercs peleHne «I10 4acTsaM» (C IPOMEeKyTOYHBIMY BbIYUCIEHUAMH).

Oteet: O = pSihg| H+ %

S

1

= 100 JTx.
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IIPUMEeHEeHNEe KOTOPBIX HeO6XOlII/IMO JIA  pelleHus 3aladyu BI)I6paHHI)IM

croco6oM (B JAHHOM PEIIEHUH — 8blPANCeHUSs 044 NOMEHYUAAbHOU dHepIul
800bL 00 U nocse ee nepemeKQHUsL, 3GKOH USMEHEHUS MeXQHU1eCKOU dHep2ul
npu nepemekanuu 600vl u3 cocyda 6 cocyd, cea3vb mexucdy maccoi u ob6vemom,
lycnosue HeusmerHocmu 06vema 600ut);

— TpoBeJieHbl HEeO0XOIUMbIE MaTeMaTHUYECKHE IPeoOpa3sOBaHUSI U PaCYeThI,
NPUBOJAINNE K IPABHILHOMY YHCIOBOMY OTBETY, ¥ IPEJCTABJIEH OTBET.

Copep:xanue KpuTepus Bamnsr
IlpuBemeHo 1OMHOE IIPAaBUIBHOE peIleHWe, BKIIOYAIOINlee CIENYIOIIHe
JJIEMEHTHhI:
— BepHO 3amucaHbl (OPMyJbI, BBIpaKAOIUe (PU3NIECKHe 3aKOHBI,

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

nJian
— IlpaBunbHO B3ammcaHbl HeoOXoAuMbIe (POPMYJIbI, 3amWCAaH IIPABUILHBIN
OTBET, HO He IPeJCTABIEeHbI IPe06PA30BAHNS, [IPUBOASIIINE K OTBETY.

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

— B pemenun copepxurci omnbKka B HEOOXOZHMMBIX MATEMATHYECKHX
peoOpa30BaHUAX U OTCYTCTBYIOT KaKHe-IH00 YUCI0BbIE PacyeTsl.

nJin
— 3amucagbl Bce MCXOMHBIE POPMYJIbI, HEOOXOUMBbIE JIA PEIeHUs 3a1adu, HO
B OJHOMH u3 uux moryiieHa omuoka.

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

Bce caygam perneHus, KoTOpble He COOTBETCTBYIOT BBIIIEyKa3aHHBIM
KpUTepUAM BBICTABIEHUA OLEHOK B 1, 2, 3 Oamra (UCHOIB30BaHHE
HENIPHMEHNMOT0 3aKOHA, OTCYTCTBHe 0ollee ONHOTO HCXOTHOTO YpPaBHEHHH,

paspo3HEeHHbIE 3AIUCH U T.IL).

© MHOO, 2010 r.
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B cocyne mop mopiiHeM HaXOmMTCA M = 6 I MAEATBHOIO OZHOATOMHOTO rasa.
CpenuexBagparuyHas CKOpocTh ero aromoB paeHa u = 500 m/c. ITocae Toro,
KaKk STOT ra3 MeNJIeHHO PpACIIMPUICA MPHA IIOCTOSHHOM [ABJIEHUH,
CpeIHeKBaipaTUYHAA CKOPOCTH €ro aroMoB Bo3pocia B n = 1,5 pasa. Kakymo
paboTy COBEPILMI ra3 B JAHHOM IIpoiiecce?

OG6pa3seii BO3MOKHOTO PENIEHU

3anuiieM g paccMaTpuBaeMoM Macchl rasa ypasHenwe Kmaneiipona-Menpeneesa:
pV= MRT . 3necb p, Vu T — naBnenue, 00weM u Temrepatypa rasa, M — ero moJispHas

|3RT
Macca. CpenHeKBa;[paTHqHaa CKOPOCTHb MOJIEKYJI ra3a paBHa VvV = 7 . C.TIEJ.'[OBaTe.TIbHO,

mR mR Mv?  mv?
00BeM ra3za MOYKHO BBIPA3UThH CIeAyIuM obpazom: V' = — T = — - = .
Mp Mp 3R 3p

IIyctb npu n3o6apuIecKoM paciInpeHud 00beM ra3a yBeIUIuiCsI OT V1 o V2. IIpu sTom

CpeaHeKBaApaTuiIHasA CKOPOCTb €ero aToMOB BO3poc/ia OT U 40 nu, U CoOBepIIeHHas 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 PA3MEPHOCTD, moIyIuM: A = 625 Jx.

Jomycraercs pelieHue «I10 4acTaM» (C IIPOMEKYyTOYHBIMY BBIYUCIEHUAMHE).

2

m;‘ (n®—1) = 625 Ix .

OtBer: 4 =

© MHOO, 2010 r.
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Conep:xanne KpuTepusa

Baniasl

IIpuBeneno
JJIEMEHTHhI:
— BEpHO 3aluCaHbl (POPMYJbI, BBIPAKAIOIN[WE (PU3HYECKHE 3aKOHBEIL,
OpUMEHEeHHe KOTOPBIX Heo0XOOHMMO A pelieHuss 3amavyun BLI6paHHLIM

IIOJTHOE IIPABHUJIBHOE pPeEIlleHHe, BRIIIYamlInee Claeayrolique

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

— MpoBeieHbl HEeO0XOAUMbIE MAaTeMAaTHUYECKHE IPeoOpa3OBAHMSI U PACYETHI,
MIPUBOIAIINE K MPABHILHOMY YHCIOBOMY OTBETY, U TIpPEACTaBIeH oTBeT. [lpm
9TOM  [IOIyCKAeTCA  pellleHHe  «II0 dYacTAM» (C  IPOMEyTOYHBIMHU
BBIYHMCIEHUAMH).

— IlpencrasineHo mpaBUIbHOE pPEIEHHE TOJIBKO B 00IIeM Buie, 0e3 KaKux-
1160 YMCIOBBIX PACUETOB.

nim
— IlpaBunbHO BammcaHbl HeoOXoguMble (POPMYJIbI, 3aMKCAaH IIPABUIBHBIN
OTBET, HO He IIPECTABIEHbI IIPE06PA30BaAHN, IPUBOAAIIINE K OTBETY.

— B wMaremarwuyecknx mnpeoOpa3sOBAHUSAX WM BBUHUCIACHHUAX JOIYyIIeHA
omnbKa, KOTOpas IpPHBea K HEBEPHOMY OTBETY.

- B pemenunn comepskurci oOmuOKa B HEOOXOAUMBIX MAaTeMaTHIECKHUX
peoGpasoBaHUsIX U OTCYTCTBYIOT KaKHUe-Tn00 YUCIOBbIE PACUETHI.

nJian
— 3anucaHbl Bce HCXOAHBIE (DOPMYJIbI, HEOOXOANMBIE [T PEIIeHua 3a4adH, HO
B OJHOM u3 nux mormyiieHa omruoxa.

nJin
— OrcyrcrByer ogHa 13 popMyI, HEOOXOAUMBIX JIS PEIIeHU 3a1a4H.

Bce cayuam perneHus, KOTOpbIE He COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KPUTEPHUsM BbICTABIeHUS OIEHOK B 1, 2, 3 oOamwia (MCIOIb30BaHHE
HEIIPUMEHHUMOI0 3aKOHA, OTCYTCTBHE 0ojiee OIHOTO HCXOIHOTO YpPaBHEHU,
paspo3HEHHbBIE 3aIUCH U T.I1.).

© MHOO, 2010 r.
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JJIEeKTPOH, IBHIKyIIHECcA co crKopocteio V = 0,01c

(¢ — CKOpOCTH CBETA B BaKyyMe), BlIeTaer 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
9JIEKTPOH CHOBA IIEPECeKaeT Ty JKe CAMYI0 JIMHHWI0O MAarHUTHOM HWHIYKI[UH,
oxkasasiuck B Touke C. Uemy paBHO paccrosguue mexay Toukamu A u C?

A\ A==t

O6pasen BO3MOKHOIO pelIeHus

PasiosKHM =~ BEKTOP CKODOCTH SIEKTPOHA J Ha jBe nT 7 "

cocraBjfmwomue: V|, napainenpHyl0 BeKTOPy HHAYKIUH B, u e X B

V5, nepnenaukynapHyo Bekropy mHAyknuu B. Ilpexcrasum Y ;;l ~ >
1

ABUKEHHE JJIEKTPOHAa I@K CyMMy ,I[ByXi_' HEe3aBHUCHUMBbIX

IBUIKEHHUH: CO CKOPOCTHIO V| 1 co ckopocThio V5. IIpy mepBoM IBMIKEHHN MAarHUTHOE II0JIe
He OyIeT M3MEHATb HHU MOAYy/ib, HA HAMPABIEHHWE COCTABIAIOIIEH CKOPOCTH 171 (Tak Kak
YTOJI MEJKAY BEKTOPaAMU 171 u B paBeH HyI0).

IlosTomy snerTpoH 6yZeT OPOAOIKATH MABUTATHCA B HANPABIEHWH BAOIb JUHHH
WHAYKIIMH MAarHUTHOTO IIOJA C TIOCTOSHHOM CKOPOCTBIO 171 Bropoe aBuikenue
npencraBisgeT cob0M ABMIKEHHWE OJIEKTPOHA, BJIETEBINEr0 B MATHHUTHOE IIOJIe
TEePHIEeHIUKYIAPHO JHHUAM €ro WHAYKNuu. llpm 5TOM, Kak H3BECTHO, 3JIEKTPOH IIOJ
nercrBueM cuisl JlopeHna I = el,B OGymer ABUraThCcd C IIOCTOSHHOH CKOPOCTBIO V), 1O
OKPY!KHOCTH, ILTIOCKOCTH KOTOPOi IIeplIeHAHKyIspHa Bekropy B. Pammyc R aroit
OKPY:KHOCTH MO?K;—IO HaWTH, 3aIKcaB BTOPOU 3aKkoH HbI0TOHA 1719 ABMIKEHUA JACTHIIHI 110
OKPYKHOCTH: % = eV,B, rae e u m — MOAYJIb 3apAa U Macca dJIeKTPOHA.

Hrax, nBuskeHne sIeKTpOHA OymeT MpeacTaBiaTh cO00M CyMMy PABHOMEPHOTO JABUIKEHUS
BOJIb TVHUHN WHAYKIIUHA MATrHUTHOTO IIOJIS C IIOCTOSHHON CKOPOCTBHIO 171 ¥ PAaBHOMEPHOTO
IBIDKEHHUS 10 OKPYIKHOCTH, IIOCKOCTH KOTOPOU IIEPIIEHIUKYIAPHA JIUHUAM MATHUTHOU
MHIYKIUH, C IIOCTOAHHOHM II0 MOZIYJIIO CKOpOCTBIO V5. B pesynbrare cloxeHHA 3THX
IBHIKEHUH TIOJIYYUTCI PABHOMEPHOE ABMKEHIE 110 CIIUPATIH CO CKOPOCTHIO V.

OJEKTPOH IepeceveT Ty Ke CaMylo JIMHUI0 WHAYKIMH, Ha KOTOPOM HAXOAUTCA TOYKA A,

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

V2 eB

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

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

OT0 U

Oymer nckomoe paccrosure Mexay rouxkamu A u C.
IloncraBnas yucioBble 3HAYEHU U IIPOBEPAA pa3sMepHOCTh, moxyduM: S = 0, 54 mm.
Jlomyckaercs peleHue «Io 4acTaM» (C IMPOMEKYTOYHBIMH BbIUMCICHUIMMN).
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0,02zrmccos o

Otser: S = ~ 0,54 MmM.
eB
Coaep:xanue KpaTepus Baisl
IlpuBegeno monHOE MPABHUABLHOE peIIeHHE, BKIKYAIIee CISLyIOIIre
JJIEMEHTHhI:
— BEepHO 3amucaHbl (POPMyYJIbI, BhIpAKAKOIIAE (U3NYECKHE SaKOHBI,

[pUMeHEeHne KOTOPBIX HeOOXONWMO IS PpelleHWs 3aJa4¥ BbIOPAHHBIM
coco60M (B aHHOM PEIIEHUH — 8bINOAHEHO PA3A0NCEHUE 8eKIOPa CKOPOCMU
91EKMPOHG HA COCMABASIOWUE; O0OBbACHEHO, nouemy O08UMCEHUE SAeKMPOHA
MOdICHO npedcmasumsd KQK CYMMY PABHOMEPHO20 O08UMCEHUA NO NPAMOU U
IDABHOMEPHO20 O0BUMNCEHUS NO OKDYWCHOCMU; 3GNUCGH 68MOpPOU 3AKOH
Huvromona 0as 0suscenus wacmuysl no oKpyschocmu nod deiicmeuem Cu/ibl
Jloperya; Hatideno epems 00PAULEHUS LACTNUYbL NO OKPYWCHOCMU U CMeljeHue
yacmuybl 3a 9mo 8pems, 6004b AUHUU UHOYKYUL);

— TMpoBeieHbl HeoOXOAMMbIe MATEMATHYECKHe MPeoOpasOBAHMSI W PACYETHI,
MPUBOJAIINE K MIPABHILHOMY YHCIOBOMY OTBETY, M IpejcTaBieH orser. [lpu
STOM  JIOIyCKAETCA  pelIeHWe «II0 4YacTaM» (C  MPOMEXYTOYHBIMU
BBIYHCJICHUSIMH).

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

nJian
— IlpaBunbHO B3ammcaHbl HeoOxoguMble (POPMYJIbI, 3amucaH IIPABUILHBIN
OTBET, HO He MPe/ICTABIEeHbI IPE06PA30BAHNS, [IPUBOASIIINE K OTBETY.

— B MaTeMaTH4YEeCKUX HpeOGpaBOBaHI/IHX HWJIN BbBIYHUCIEHHUAX JOOIIyIlleHa
omnbka, KOTOpas IpHUBeiIa K HEBEpHOMY OTBETY.

— B pemenun copmep:xurcsi ommubka B HEOOXOAMMBIX MATEMATHYECKHX
npeobpasoBaHUAX U OTCYTCTBYIOT KAKUEe-I100 YMCIOBBIE PACUETHI,

nJin
— 3amucagbl Bce UCXOMHBIE DOPMYJIbI, HEOOXOUMBbIE JJIA PEIeHUs 3a1adu, HO
B OJHOMH u3 uux moryiieHa omuoka.

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

Bce caysam pemneHms, KOTOpble He COOTBETCTBYIOT —BBIIIEyKa3aHHBIM
KpUTepUAM BBICTABIEHUA OLEHOK B 1, 2, 3 Oamra (UCHOIB30BaHHE
HENIPHMEHNMOT0 3aKOHA, OTCYTCTBHe 0ojlee OZHOTO KCXOTHOTO YpPaBHEHHH,
Ppa3po3HEHHBIE 3AINCH 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 onTHYecKkue ocu coBmanaioT. Ha oxgHy u3 auH3 Ha paccTosHUM
d = 0,5 cM OT TIIaBHOM ONTHYECKOW OCH HAJAeT Y3KWH MapajjielbHbIA IIy4OK
cBera, uaymui mox yriaoMm o = 0,05 pag K riiaBHOM ONTHYECKOH OCH. 3a BTOPOM
JUH30H B ee (POKaNIBHOH IUIOCKOCTH pacnonoxkeHn bskpan o. Ha kaxom
PACCTOAHUY OT TIIABHOM OIITUYECKOH OCH Oy[eT HaXOJUThCA HA SKpaHe CBETOBOE
ATHO, 00pPa30BaHHOE MPOIIEAIINM Yepe3 00e JIUH3bI IyIKoM?

h L

y v

OGpaszer BO3MOKHOIO PEeNIeHHU s

IlocTporM xom y3KOTO MmapaIIelbHOTO CBETOBOTO IIyYKa uepe3 JHH3BI, II0JIb3YySICh
NIpaBUJIAMH IIOCTPOEHUS X0fa Jydeld B TOHKOH nuH3e. Ha pucyHKe CIIOIIHBIMY JTHHUAMHA
CO CTpelKaMHM IIOKa3aHa TPAeKTOpHA IIyYKa, IIyHKTUPHBIMH JIMHUAMH — IJaBHAA M
1060YHbIE OIITUYECKHE OCH, IITPUXIIYHKTHPHOHN JIUHIEH — (POKaTbHbIE INIOCKOCTH JIHUH3.

T

o
d

W3 pucyHKa BHAHO, 9YTO UCKOMOE PACCTOSHHE OT TJIABHOM ONTHYECKOM OCH IO CBETJIOTO
maTHa 1 ma skpane 9 pasuo h=ftgf rme S — yroa, KOTOPHIA IIy4OK COCTABJISIET C
[JIABHOM ONTHYECKOH OCBIO IOCJe TPOXO:KIEHUs uepes IMepBywo Juu3y. Kpome Toro, us
ftga+d
tgf= Y
h=ftgf=ftga+d~=fo+d (mocrompky mpum o << | MO¥KHO cuuTaTh, 4TO tga = 0).
TlomcraBnsas UncIOBbIE 3HAUEHUS ¥ IIPOBEPSS PA3MEPHOCTD, motyunM: h = 1 cm.
omyckaercs peleHue «Io 4acTaM» (C IMPOMEeKYyTOYHBIMH BbIUUCIEHUIMH).
OrBer: i=ftga+d~fo+d=1cm

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

© MHOO, 2010 r.
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Conep:xanne KpuTepusa

Baniasl

IIpuBeneno
JJIEMEHTHhI:
— BEPHO BBIIIOJITHEHBI I€eOMETPHUYECKHEe IIOCTPOCHHUA M 3allMCaHBbI (bOpMyJIBI,
OpHUMEHEeHHe KOTOPBIX Heo0XOOMMO A pelieHuss 3amavyun BLI6paHHLIM

IIOJTHOE IIPABHUJIBHOE pPeEIlleHHe, BRIIIYamlInee Claeayrolique

crroco6oM (B TaHHOM pelLleHuH — 08axcObl NPUMEHEHbL NPASUAL NOCIMPOCHUS
xo0a syweil 8 MOHKOL cobuparwell AuUH3e, UCNOAb30BAHbL 2e0MempPUiecKUe
COOMHOULeHUS MencDY PACCMOAHUSAMU U Y2AAMU);

— MpoBeieHbl HeO0XOAUMbIE MAaTeMaTHUYECKHEe IIPeoOpa3OBAHMSI U PACYETHI,
MPUBOJSAIIKE K IPABUIBHOMY YUCIOBOMY OTBETY, U IIpe[CTaBiieH orBer. [Ipu
9TOM  [IOIyCKAeTCA  pellleHHe «II0 dYacTAM» (C  IPOMEyTOYHLIMHU
BBIYKMCJICHUSIMHA).

— IlpencrasineHo mpaBUIbHOE pPEIEHHE TOJIBKO B 00IIeM Buie, 0e3 KaKux-
1160 YMCIOBBIX PACUETOB.

nim
— IlpaBunbHO BammcaHbl HeoOXoguMble (POPMYJIbI, 3aMKCAaH IIPABUIBHBIN
OTBET, HO He IIPECTABIEHbI IIPE06PA30BaAHN, IPUBOAAIIINE K OTBETY.

— B wMaremarwuyecknx mnpeoOpa3sOBAHUSAX WM BBUHUCIACHHUAX JOIYyIIeHA
omnbKa, KOTOpas IpPHBea K HEBEPHOMY OTBETY.

- B pemenunn comepskurci oOmuOKa B HEOOXOAUMBIX MAaTeMaTHIECKHUX
peoGpasoBaHUsIX U OTCYTCTBYIOT KaKHUe-Tn00 YUCIOBbIE PACUETHI.

nJian
— 3anucaHbl Bce HCXOAHBIE (DOPMYJIbI, HEOOXOANMBIE [T PEIIeHua 3a4adH, HO
B OJHOM u3 nux mormyiieHa omruoxa.

nJin
— OrcyrcrByer ogHa 13 popMyI, HEOOXOAUMBIX JIS PEIIeHU 3a1a4H.

Bce cimyuyam pemeHus, KoTOpble He COOTBETCTBYIOT BBIIIEyKa3aHHBIM
KPUTEPHUsM BbICTABIeHUS OIEHOK B 1, 2, 3 oOamwia (MCIOIb30BaHHE
HEIIPUMEHHUMOI0 3aKOHA, OTCYTCTBHE 0ojiee OIHOTO HCXOIHOTO YpPaBHEHU,

paspo3HEHHbBIE 3aIUCH U T.I1.).

© MHOO, 2010 r.
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Haiinure sHeprmio, KoTopas BhbIAeNAeTcd IPH IPOTEKAHHH ANEPHOH Pearnun
sLi+1H - gBe+0n. OrHOoCcHUTeNBHBIE aTOMHBIE MacChl HM30TOIOB fAfep,

yYacCTBYIOIINX B peakiuH, 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

OGpaszer BO3MOKHOTO PENIEeHHU I

Bocnons3yemcs 3akoHOM COXpaHEHUsS SHEPTUH IIPU AEPHBIX PEAKIUAX: CyMMa Mace Agep
[0 PEaKIuy TOJLKHBI OBITh paBHA CyMMe Macc Afep MPOAYKTOB PEaKIHH, ILTI0C ZedeKT

maccbl Am. OtoT pgedeKT Macchl W «IIpeBpallaerci» B SHepruio AE = Amcz,
BBIZIEJIAIONIYIOCT B Pe3ysIbTare peakmuu. Bocroirb30BaBIINCh JAHHBIMU, TPUBEIEHHBIMA
B YCJIOBHH 33JIa4H, ITOJYIUM:

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 SHEPTHUS

AE =0,01614 a.e.m. - 931,5 MaB ~ 15 M»sB.
Jlomyckaercs peleHue «Io 4acTaM» (C IPOMEKYTOYHBIMY BbIUMCICHUIMMN).
OtBer: 4E =0,01614 a.e.M. - 931,5 MaB ~ 15 M>»B.

© MHOO, 2010 r.
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Conep:xanne KpuTepusa

Baniasl

IIpuBeneno
5JIEMEHTHI:
— BEpHO IIPHMEHEHbl (PHU3WUYECKHe BS3aKOHBI M COOTHOIIEHMS, KOTOPBIE
HEeOoOXOIUMHBI JIJIsI PEIIeHns 3a1a4i BRIOpAHHBIM CI0CO00M (B JAHHOM pPEeIIeHUH
— 3QKOH COXPOHEHUS dHep2ul 8 A0ePHLIX PeAKYUAX U COOMHOULeHue Mmexncdy
maccotl u sHepzuell);

— IIpOBeIeHbl HEOOXOAMMBIE MAaTeMaTHYEeCKHe Ipeo0pasoBaHUA M PACUETHI,
MIPUBOASAIINE K IPABHJIBHOMY YKMCIOBOMY OTBETY, M IIpeicTaBjieH orser. Ilpu
9TOM  JIONYCKAETCA  peIIeHre «II0 dYacTaM» (C  IIPOMEKYTOYHBIMHU
BBIUHCICHUIMH).

IIOJTHOE IIPABHUJIBHOE pPeEIlleHHe, BRIIIYamlInee Claeayrolique

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

nJian
— IlpaBunbHO B3ammcaHbl HeoOXoAuMbIe (POPMYJIbI, 3amWCAaH IIPABUILHBIN
OTBET, HO He IPeJCTABIEeHbI IPe06PA30BAHNS, [IPUBOASIIINE K OTBETY.

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

— B pemenun copepmurci ommubKka B HEOOXOAHUMBIX MATEMATHYECKHX
peoOpa30BaHUAX U OTCYTCTBYIOT KaKHe-IH00 YUCI0BbIE PacyeTsl.

nJin
— 3amucagbl Bce MCXOMHBIE POPMYJIbI, HEOOXOUMBbIE JIA PEIeHUs 3a1adu, HO
B OJHOMH u3 uux moryiieHa omuoka.

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

Bce caygam perneHus, KoTOpble He COOTBETCTBYIOT BBIIIEyKa3aHHBIM
KpUTepUAM BBICTABIEHUA OLEHOK B 1, 2, 3 Oamra (UCHOIB30BaHHE
HENIPHMEHNMOT0 3aKOHA, OTCYTCTBHe 0ollee ONHOTO HCXOTHOTO YpPaBHEHHH,

paspo3HEeHHbIE 3AIUCH U T.IL).

© MHOO, 2010 r.




