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HNHCTPpYKINA 10 BHINIOJHEHUIO PA6OTHI

Ha Boimonuenvie 3SK3aMeHAIMOHHOM paboThl 10 (PU3HMKe OTBOZUTCI 3,5 yaca
(210 munyT). Pabora cocrouT us 3 yacrei, BEIIOYAOIUX 36 3aqaHuii.

Yacre 1 comepaur 25 saganmii (A1-A25). K kammomy saganwio maercsa 4 BapuaHTa
0TBETA, U3 KOTOPBIX IPABUJIbHBIA TOIBKO OTHUH.

Yactp 2 comep:xkur 5 samauuit (B1-B5), Ha koTophie ciemyer naTh KpPaTKUM OTBET.
s samauwit B1 u B2 orBer Heo6xomuMo 3amucars B Bue Habopa mudp, a Ija 3aJaHuil
B3-B5 B Buze uncna.

Yacts 3 cocrout u3 6 3amanuii (C1-C6), Ha KoTOphIE Tpebyercs AaTh pPa3BEpHYTHIH
OTBET.

IIpu BeimonHenwu samanuii B3-B5 wactu 2 3HavyeHue MCKOMOM BEIHYHHBI CIEHYyeT
BBIPA3UTH B TeX eIUHUIAX (PU3HUYECKUX BEJIWYWNH, KOTOPhIE YKA3AHbI B YCIOBHUH 3aIaHMUI.
Ecau Takoro ykasaHus HeT, TO 3HAYEHHE BEJIWYHHBI CJIEAyeT 3allucaTh B
Mesxaynaponuoit cucreme emumuur] (CH). IIpu Berauciennn pasperniaercs HCIIOIb30BATH
HeIPOrpaMMUPYEMBIN KaJIbKYJIATOP.

BuumarenpHo mpouunTaiiTe Kamkmoe samaHWe W IIpemjiaraeMble BapHAHTHI OTBETA,
ecmu oHu wMmerorcd. OrTBeualiTe TOJBKO TIIOCHE€ TOrO, KAK BbI IIOHSJIM BOIPOC U
MIPOAHAIM3UPOBAIN BCE BAPHAHTHI OTBETA. BBINOIHIWTE 3amaHuWsd B TOM IIOPAAKE, B
KOTOpOM OHU aaHbl. Eciau Kakoe-TO 3ajaHue BBI3BIBAET y BAC 3aTPyAHEHUE, IPOILyCTUTE
ero. K mpomymesupiM 3afganusaM MOMKHO OyIeT BEPHYTHCS, €CIH Yy BAC OCTAHETCS BPEMs.
3a BBINIOJHEHUE PA3IUYHBIX [0 CIOMKHOCTH 3aJaHUN HaeTci ONUH WM 6ojee 0ajlioB.
Bannel, monyyeHHble BaMu 3a BBINOJHEHHBIE 3ajaHus, cymvmupyoorcd. Ilocrapaiitech
BBIMIOJIHUATE KaK MOKHO OOJIbIIe 3aMaunii ¥ HabpaTh HanboJIbliiee KOJIUIeCTBO OaIoB.

Kenaem ycnexa!

Huxe mpuBenmeHb! clipaBOYHBIE DAHHBIE, KOTOPbIE MOTYT IIOHAZOOUTHCI BaM IIPH
BBIIOJTHEHUH Pa0bOTHEI.
Hecarmaabie nIpucTaBKA

Haunmenosanue|Q6o3nauenue Muo:xnrens Hanvenosauue O6o3nauenune M;{:;I:n-
rura T 109 CaHTH c 1072
Mera M 106 MHJLIH M 1073
KIIO K 103 MHKPO MK 1078
TeKTO r 10 2 HaHO H 1077
menu I 107! HHEKO o 10712
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KoHcTraHThI

YHUCIIO 7T

n = 3,14

YCKOpeHue CBOOOHOrO IMafeHus Ha 3eMiie

g =10 w/c?

rpaBUTAIlMOHHAs IIOCTOTHHAA

G = 6,710 H-mZ/xr?

YHHUBEpPCaJIbHadA ra3oBasd IIOCTOAHHAA

R = 8,31 JIx/(monb R)

nocrosgHHad Boapimana

k =1,3810"23 lsw/K

mocTossHHAsS ABorampo

_ n1023 -1
NA—610 MOJIb

CKOPOCTBh CBETa B BAKyyMe ¢ =3108 Mm/c
K09 QUITHEHT MPOITOPIIHOHATBEHOCTH b= I _ 9-10° H-m2/Kn
B 3aKoHe Kynona 4meg

SJIEKTPUYECKUH 3apsi)

MOJYJIb 3apsA/ia SIeKTPOHA (3JIeMeHTapHBIN

e=1,610""Kn

nocroguHas Ilmanka

h=6,610"* Im-c

CooTHOIIIEHHE MeXAYy pas/iInYHbIMHA €IUMHHUIIaAMHA

TeMIIepaTypa

0K =-273°C

aTOMHAA eTUHHUIIA MACChL

laewm = 1,66:10 27 &r

1 aTromuas €IUHUIa MACChl SKBUBAJIEHTHA

931,5 M>B

1 3JIeKTPOHBOJBT

15B = 1,610 Ik

®usuka. 11 xnacc. Bapuaut Ne 1

ILtorHOCTH IIOCOTHEYHOT'0 Macjaa 900 Icr/MS
BOJBI 1000 kr/m°® |amoMuHHA 2700 gr/m®
IpeBecuHbI (COCHA) 400 KI‘/M3 sKenesa 7800 Icr/M3
KepOCHHA 800 kr/m®  |pTyTH 13600 xr/m®
YaeabHaA TEILJIOEMKOCThH

BOZBI 4.2-10 2 oe/(xr-K) amomuana (900 JIsx/(xr-K)

abIa 2.1-10 3 Iixe/(xrK) Menn 380 [zx/(xr-K)

smenesa 640 Hax/(xr-K) qyTyHa 500 T:x/(kr-K)

ceunna |130 I:x/(kr-K)

lee.TII:Haﬂ TelioTa

IapooOpa3oBaHUs BOIbI

2,3-10 8 TTsm/xr

IIJIABJICHHUA CBHHIIA

2,5:10 4 Isx/xr

IINIABJICHHUA JIba

3,3-10 0 TTsm/xr

HopmanbHbIe yciIoBuA aBieHUe 109 ITa, remmeparypa 0°C

Moaapuaa macca

Macca gyacTuig

JJIEKTPOHAa

91103 kr = 5510 % a.em.

IIPOTOHA

1,673-10 27 xr = 1,007 a.e.m.

HeUTpoHa

1,675:10 27 xr = 1,008 a.e.m.

© MHOO, 2010 r.

asora 28-1073 r/MomB KHCI0pOAa 321073 kr/voms
aprosa 40-1073 KI/MOJIb JIUTHAA 61072 KI'/MOJIb

Booposia (210”2 kr/momb MonHbAeHa 9610~ kr/momb
BO3ayXa 29-1073 ®r/moms HeoHa 20-1073 xr/mos
remms 41072 kr/monb YIIEKHCIIOTO Tasa 44-103 gr/mous

© MHOO, 2010 r.




®usuka. 11 xnacce. Bapuant Ne 1 5

Yacrs 1

IIpu evinoanenuu 3adanuit Al-A25 o6eedume KpysrcKkom HoOMmep
RPABUILHO20 OMmeema.

Tena 1, 2 u 3 gBm:xyTCea o npsamoit. Kakue rpaduky 3aBHCHMOCTH CKOPOCTH OT
BPEMEHH COOTBETCTBYIOT IBHKEHHIO C IIOCTOSHHBIM [0 MOMAY/IK HEHYJIEeBbIM
ycropeHnuem?

7 A

(o]

hat. 4

1) 1u2 2) 2u3 3) 1u3 4) 1,2u3

MarepuanbHas TOYKa OBHKETCA [0 OKPYMKHOCTH CO CKOpocThio 2 m/c. Momyinb
CKOPOCTH TOYKH M3MEHUJICH U cTal paseH 4 m/c. [Ipu sToM

1) uvacrora obpaleHus TOYKH 110 OKPY:KHOCTH YBEJIHYWIAch B 2 pasa
2) yacroTa o0palleHus TOYKH 110 OKPYKHOCTH YMEHBIIIUJIACh B 2 pasa
3) mepwopn o6paleHus TOYKH 10 OKPYKHOCTH yBEIUIUIICI B 2 pasa

4) mepuox oOpaIleHus TOYKH II0 OKPYKHOCTH YMEHBIIHICT B 4 pasa

Teno maccoit 1 Kr ABMIKETCA MO IPAMOM IION AEHCTBHEM MOCTOSHHOHN CHJIBI.
CxropocThb 9TOTO Tena H3MEHAETCA C TeUeHHEM BpPEMEHH B COOTBETCTBHUU C
rabauneil. YeMy paBeH MOJYJIb CHJIBI, [EHCTBYIOIIEH Ha Teno?

t,c 0| 1|2 | 3] 4
V, w/c 0| 2] 4| 6|8
1) 1H 2) 2H 3) 3H 4) 4H

JIBa Tena omMHAKOBOI MacChl JBHKYTCSI HABCTPEUY APYT APYry Broiab ocu OX ¢
OMHAKOBBIMHU II0 MOZYJII0 CKOpOoCcTAMHU. Mexay TenaMu MpOUCXOIUT HEYIIPYTHH
yZap, B pe3yJbTare KOTOPOro Teiya ciaunaiorcd. Ilocime yaapa

1) Tena IIPOMOHKAIOT ABUTATHCA B IIOJOKUTEIBHOM HaAIIPABJIE€HUH BJ0JJIb OCH
(@)

2) Tejia IIPOoaO0JIKAIT ABUTaThCAd B OTPHUIIATEJIBPHOM HaAIIPaBJIE€HHH BOOJb OCH
OX.

3) Tena oCTAHABIUBAIOTCS.

4) Hampas/ieHue JAJbHEHINero JBUKeHHUS Tell IPeCKasaTh HEeBO3MOKHO.

© MHOO, 2010 r.
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Ha riragkom crose mokouTes 6pycok. B aTor 6pycok momamaer myiis, JeTammas B
TOPU3OHTAIBHOM HAIpaBJIeHWHW, W 3acTpeBaer B HeM. B pesyibrare moiHas
MexXaHWuYecKas SHepPrus MyJIu...

1) yBemnuuBaeTcs
2) ymenblaercs
3) He uzmeHserca

4) cTaHOBUTCA PABHOM HYJIIO

Ha ropusoHTasbHOM JIETKOM phIYare ypaBHOBEIIEHBI IPy3bl MaccaMu 1 Kr U
2 xr. Jlnuna neBoro meua peraara AB = 20 cm. Uemy pasua giauna BC npasoro
mwieda peraara?

wLLpisse
4 ¢
B
I xr 2B
1) 10 em 2) 20 cm 3) 5em 4) 40 cm

Ha pgnumHOM JeTkodl Hpy:KHMHE IIOABEINBAIOT TPY3hl Pa3IUYHOM MacChl H
M3y4aloT rapMOHHUYECKHEe KOJIeOaHUs MOJydarolerocs MPY:KUHHOTO MAasTHUEKA.
B rabuuie mpuBereHa SKCIEPUMEHTAIBHO ITOJIyYEeHHAS 3aBHCHUMOCTH YIJIOBOM

9acToOThl (1 KoJebaHuil rpy3a OT ero maccel m. UeMy paBHa IKECTKOCTH

MIPYKUHBI?
m, KT 0,1 | 0,4 | 1,6 | 25 6,4
w, ¢! 10 | 5 | 25| 2 1,25
1) 0,1 H/m 2) 1H/m 3) 10 H/m 4) 100 H/m

Kakme u3 ONHMCAHHBIX HMKE IIPOIIECCOB OOBACHAIOTCA TOJNBKO SBICHHEM
nupysun?
A) Eciu OTKpPBITH OKHO, TO B KOMHATY IIOCTYITAET CBEKHUI BO3AYX.

B) Ecau mpoaurs HA IOJ AyXW, TO WX 3allaX PACIpPOCTPAHAETCS II0 BCEH
KOMHAaTe.

B) Ecnu momosuTh Orypusl B COJIEHYI0 BOAY, TO Yepe3 HEKOTOPOe BpeMs OHH
TIPOCOJIATCS.

DA
2) B)
3) B)
4) A),B)uB)

© MHOO, 2010 r.
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Al10

All

Al12

Al13

B zakpeirom cocyme 1o IOpLIIHEM HAXOAATCA BO3AYX X Mapbl BOABI.
OTHoCcuTeNnbHAA BIAKHOCTH BO3Ayxa B cocyme 70%. JlBuras mopiieHs, 00beM
cocylia MeNJIeHHO H30TePMHYECKH YMEHBIIUIU B 2 pasza. Uemy crana paBHa
OTHOCUTEIbHASA BIAKHOCTH BO31yxa?

1) 35% 2) 70% 3) 100% 4) 140%

Bogauoit map umeer remneparypy 100 °C. IIpu ero xoHgeHcanuu Ha X0IO0LHOM
CTeKJIAHHOH INIACTUHKE

1) BHyTpeHHAS SHEPIUs Mapa yMEHBIIAeTCS, 4 BHYTPEHHIA DHEPrUs CTeKIa
— yBeImuuBaeTca

2) BHYTpeHHAS SHEPrusi Iapa YBEIWYWBAETCH, a BHYTPEHHAA DHEPTUS
CTEKJIa — YMEHBIIIAeTCs

3) BHYTpeHHSS SHepPrus rapa yMEeHbIIAeTCs, a BHYTPEHHSIS SHePrus CTeKIa
ocTaeTcsa HeU3MEeHHOH

4) BHYTpEHHsS SHEPIus Iapa YBEIWYUBAETCS, a BHYTPEHHSS SHEpPTHs
CTeKJa OcTaeTcd Heu3MeHHOU

Ilopruio wgeanpbHOrO Ta3a CKauW, COBepIINB Hajx Hed pabory 200 Ix wu
OmHOBpPeMeHHO coob0muB KoimdecTBo Temaorhl 100 k. Kak m ma croabko
W3MEHWIACh BHYTPEHHSASI SHEPIU dTOH MopIuy rasa?

1) ymensimnach va 100 [
2) yBemunuwnnack ua 100 [I:x
3) ymenbmunacs Ha 300 dx

4) ysemmuunach Ha 300 [[x

WneanpHbIi TEmIOBOM ABUraTeNh mMeeT Temueparypy HarpeBarena 800 K u
remueparypy xomomunbHuka 300 K. 3a ogms mukn pa6oThl 9TOT IBUTATENH
IOIy4aeT OT HarpeBarels KoamdecTBO TemroThl 16 xll:x. Kakoe kommectBo
TEeIJIOTHI STOT JBUTATENb IIEPeaeT 32 OAUH UK Pa00ThI XOIOAUIBHUKY?

1) 4 xllx 2) 6 xllx 3) 8xllx 4) 10 x[lx

B tourkax A u C pacroiio:keHbl IMOJ0KUTEIbHBIE TOUEUHbIE 3apaAabl +q u +2q.
Hnmuna orpeska AB Basoe MeHbIne AnuHbI oTpeska BC. Kak manpasieH BekTop

E  Hanps:xeHHOCTH 5SIEKTPOCTATHYECKOTO IIOA, CO3JABAEMOrO 3apiafaMu B
Touke B?

A B &

+q +2¢g

1) BueBo (<)
2) Bmpaso (—)
3) BBepx (1)

4) HanpPAKEHHOCTDH HIEKTPOCTATHYECKOTO II0JIA B TOYKe B paBHA HYyJII0

© MHOO, 2010 r.
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Pesucrop comporusienuem 2 OM NOAKIIOYEH K HCTOYHHUKY ITOCTOSHHOTO
HanpsxeHud. llapanienpHo 9TOMY Pe3HCTOPY HOAKIIOYHIN APYTOH PE3HUCTOD
comporusienuem 4 Owm. Kak m BO CKOJBKO pas M3MEHHIACh MOIIHOCTb,
BBIZENAIOIIAACT Ha YIACTKE [N, COCTOAIIEM U3 PE3UCTOPOB?

1) ymensbimmnach B 1,5 pasa
2) ymeHBIINIACH B 2 pasa
3) yeemuuunacs B 1,5 pasa

4) yBenmuyuiach B 2 pasa

IIpoBonoyHOE KONBIIO HAXONMTCA B OXHOPOXHOM MATHHTHOM IIONIE, BEKTOP
WHAYKOWH B KOTOPOTO HAIpPaBIE€H BAOJb OCH KOJIBIIA TaK, KAK IIOKA3aHO Ha
pucyuke. Ilo Komblly TedeT WHAYKIIMOHHBIA TOK, HAIpaBIeHHE KOTOPOTO
yKa3aHO cTpenkoi. Moayab MHAYKIIMK MATHUTHOTO HOJA B JAHHOM CIIydae

1) yBenuumBaercsa
2) ymeHblIaeTcs
3) He uszmensercs

4) MOXeT M YBEIWYMBATHCA, W YMEHBINATHCI — OJHO3HAYHO OIPEAEIUTH
HeJb3s

B mponecce pacmpocTpaHeHus 0erymiedl 5IeKTPOMArHHTHOH BOIHBI BEKTODHI
HAIPAKEHHOCTH £ HIeKTPHYECKOro II0IA ¥ MHAYKIMKA B MATHUTHOTO IIOJIA

1) mapannenbHBI APYT APYTY U HAIIPABIEHBI B O[HY CTOPOHY

2) mapayIenabHbBI IPYT APYTY U HAIPABIEHBI B IIPOTUBOIIOIOKHBIE CTOPOHBI
3) mepneHANKYISPHBI APYT APYTY

4) TOCTOAHHBI II0 MOIYJII0 ¥ HEM3MEHHBI 10 HAITPABICHUIO

© MHOO, 2010 r.
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Kakme wu3 wu300pakeHHBIX HA PHCYHKe CTEKIAHHBIX JHH3 HBISIOTCT
cobuparomumu? JIMH3bI HAXONATCA B BO3IyXe.

4

3
1) 1u2 2) 2u4 3) 1u4 4) 2,3u4

Hdua wabmromenus audpakiuu MOHOXPOMATHYECKOTO CBETA HCIOIb3YyeTCs
IupaKIMoOHHAA pPeleTka. Bcero B aud)pakIMOHHON KAPTHHE 3a PEIIeTKOR
HabII0Ma0TCa 3 MaKCHMMyMa WHTEHCHBHOCTH CBeTa. KC/IM HCIIONb30BAThH IS
HaOMOaeHuA AU(PAKIUA PEIIeTKY C BABOE OONIBIIAM IIEPHOI0M, TO YHCJIO
HaAOII0IaeMbIX MAKCUMYMOB HHTEHCHBHOCTHA

1) He u3MeHUTCA
2) yMmeHBIIHTCH
3) yBemuuurcs

4) MOKET U YBEIHYHUTHCSI, U YMEHBIIUTHCI — ONHO3HAYHO OIPENeIUTh
HeJIb3d

A19 | B ongHOpomHOM MAarHWTHOM TIONE€ C  p Ty
o — e ]
WHAyKIMelr B HaAXOAUTCI  TOHKOEe 03

IPOBOJAIIEe KOIbIO ITomaabio 100 cm?

u cornporusiaenreM 1 Om. Ochk Kosiblia 0.2
nmapajuienbHa KoopauHaTHOM ocu OX. -

0,1 \

A

Ilpoekrmua B, BeKTOpa HHAYKIUH Ha

ocb OX maMmeHseTcsa Tak, Kak IIOKA3aHO
Ha rpaduke. Kakoii sapsn mporekaer mo

KOJIbIly K MOMEHTY BpeMeHHu ¢ = 5 ¢? 0 =
2 3\4 5 6 Lc¢
—0,1 N
—-0,2
1) 1 mKn 2) 2 mKn 3) 3mKn 4) 5 mKn

© MHOO, 2010 r.
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Kpacuoii rpauureit orosdderra Ha3pIBAIOT

1) MUHUMAaIBHYI0 WHTEHCHBHOCTH MIafAlONIEr0 Ha METANTI CBeTa, IPH
KoTOpOo# Habmomaercsa dhoTosdderT

2) MAaKCHMAIbHYI0 HHTEHCHBHOCTH IIA[AIOIIEr0 HA META/UI CBeTd, IIPH
KoTopoi Habmoxaerca poroaddert

3) MHHHMAJBHYIO [JIMHY BOJHBI IAJAM0IIEro Ha MEeTaJl CBeTa, IPU KOTOPOM
Habaogaercs gporosddext

4) MaKCUMAJIBHYI0 [JIMHY BOJHBI NAJA0N[er0 HA MeTal CBeTa, INIpH
KOTOPOH Habmogaercsa gporosddert

DJeKTPOH B AaTOMe BOAOPOZA MEpPeXOJUT C DHEePreTHYeCKOr0 YPOBHS
E; = -3,4 3B na sHepreTudeckuii yposeHb £, = —13,6 aB. IIpu aTom

1) wucmyckaet ¢oToH ¢ sHeprueit 1758
2) morunomiaer goToH ¢ sHepruei 175B
3) wmcmyckaer ¢goToH ¢ sHeprueit 10,2 5B
4) norsomaet ¢oroH ¢ sueprueit 10,2 5B

Tlpu paguoakTHBHOM [-pacmajie W3 sapa aToMa LY BbLIETAET BIeKTPoH. IIpu
STOM aTOMHEIN HoMep Z anpa X, IpeTepIIeBaroero paciar,

1) MOKeT TOIBKO YMEHBIIATHC
2) MOKeT TOJIBKO YBEIUUNBATHCS
3) MoKer u yMEHbIIATHCS, U YBEIHIUBATHC

4) ocraerca 6e3 H3MeHEeHUHI

A23 | Xumudeckuii 97IeMeHT MeHeleBHi %(5)?Md OBLI MCKYCCTBEHHO IIOJydYeH IIyTeM

obiydeHus1 SHHINITEHHUA 29593 Es. Ilpu srom mpowmcxommna siepHas Ppeaxiius

29593 Es+ iX - %S?Md + (l)n. Yacruna X, K0oTOpo# ob6iydany SHHIITEHHUH, 3TO

1) o-uacruia 2) s1eKTpoH 3) mpoToH 4) HeUTpPOH

A24 | Kakne u3 mepeunciieHHBIX 3aKOHOB, COTJIACHO COBPEMEHHBIM IIPENCTABICHUSIM,
ABJIAIOTCS (PYyHIAMEHTAIBHBIME (TO €CTh CIPABEINMBLIMHM BCerja W Besue 6es
KaKHAX-I1U00 UCKIIOYeHU)?

A) 3aKoH coOXpaHEHWs SHEPTHH.
B) 3akoH BceMUpPHOTO TATOTEHUS.
B) 3axon I'yka.

I") 3akon Boinsa-Mapuorra.

1) A)ub)
2) A),B)uB)
3) B),Bul)

4) Bce nepeuucieHHbIe 3aKOHbI

© MHOO, 2010 r.
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Ha rpaduke moxasaHa A 4 YcTaHOBUTE COOTBETCTBHE MEKIAy HpHOOpaMu U (PHU3UUECKUMHU SBICHUSIMU,
SKCIIEPUMEHTAIBHO MOJIy4eHHAas KOTOpbIE HCIIONB3YIOTCI B paboTe 3TUX NpubOOpoB (Mg Kamxmoro mnpubopa
3aBHCHMOCTb CHJIBI TOKa I, TeKyIero 0.4 VKQKHUTE COOTBETCTBYIOIIUE HOMEp (PU3HMUecKoro spienus). Homepa moryrt
yepes  JIaMIly  HAKaJIWBaHUA, OT MOBTOPSATHCA.

Hanpsirenus U Ha mamme. /[Be Tarme
JIAMIIBI COAVHUIN TOCIEI0BATENBHO U // IIPUGOP PHUSNYECHKOE ABJIEHUE
TIOMKTIOYHIIM K UCTOMHUKY ITOCTOAHHOTO  (),2 A) remepaTop mepeMeHHOTO TOKa 1) IpesioMiIeHUe cBeTa
Hanpsxenusa 4 B. Uemy paBHa cuia / parop 1ep p
TOKA, TEKYIIero 4epes UCTOYHUK? B) nyma 2) 3IeKTPOMATHUTHASA WHAYKITUS
» B) nosumerp 3) moHmM3anua ra3os
5
0 1 < 3 4UB I') Tpamchopmarop
1) 0,5A 2) 0,4 A 3) 0,3A 4) 0,2A
A b B r
Ortser: |

Yacts 2 ’

IIpu evinoamnenuu 3adanuit Bl - B5 ykascume omeem 6 omeedeHHOM Oas

Hezo no.e.

Ipys na npysxune COBEPIIAET rapMOHUIECKHE koneGanus ¢ yacroroi 1 I'm. Kak Maneunbkuit mapuk mMaccoii 60 r TpHUKpeIieH K KOHIy HHUTH AJHHOH 96 cM.
B TIpoIlecce 3THX KoJeOaHWH M3MEHSIOTCA Cefyomue (Gu3uieckne BeInIHHbI, Bropoii komen nuTu npuBsasan k Boutomy B creHy reo3ai. [llapuk nsuxerca mo
HepeyrcIeHHbIe B IIePBOM CTo01e? OKPYIKHOCTH, JIeJKallledl B BEPTUKAIBLHOHN ILUIOCKOCTH. B MOMEHT, Korjga IIapuk

(I)I/I3I/IqECKI/IE BEJINUUHDBLI I/IXI/ISMEHEHI/IE IIPOXOAUT BEPXHIOIO TOYKY OKPYHHOCTH, CUJIa HaATIHKEHHUI HHUTHU pPaBHaA 1 H.
Yemy paBHa CKOPOCTH IIIAPUKA B MOMEHT, KOT[[A OH IIPOXOJUT HHUKHIOI TOYKY
A) cropocthb rpysa 1) e uamensiercs oxpy:xHOCTH? OTBET BHIPA3UTE B M/C.
B) norenmuanbHan SHEpPrusi 2) W3MEHSEeTCS II0 TapMOHUYECKOMY Otser: |
nedopManuy Py KUHLL 3aKoHy ¢ yactorou 1 I'ig
B) nonmas MeXaHWJYecKas 3) HU3MEHSeTCA [0 TapMOHHYECKOMY
SHEPTHUd CUCTEMBI 3aKoHy ¢ yacroroi 2 I'tg
Otser: A B B Ha pV-guarpamme nokasas mponecc 1-2, B p A
i KOTOpOM y4acTBOBAJIO Heu3MeHHOe 2 2
- KOJIMYECTBO OTHOATOMHOTO HIEeaJbHOTO Po
rasa. B cocrosmum 1 sra moprmsa rasa
vMela BHyTpeHHOI 3Hepruioo 4 gJ[x.
Kakyro pabory cosepuimi ras B Iporecce
1-27 Otser BrIpasure B kJ[x. Do
1
: o
/ s ]
0 Vy 2V, 3V, ¥V
OTger: |
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K akkymynsTopy, Ha KiIeMMaxX KOTOPOTO IMOIIEP:KMBAETCSI IIOCTOSHHOE
Hanpssrenne 12 B, mociemoBarenbHO IMOACOEIMHEHBI PA3OMKHYTBHIN KJIIOU,
Pe3uCTOp M He3apsIKEeHHBIN BO3MYIIHBIM KOHAEHCATOP eMKOoCThio 2 ME®. Kirou
3aMbIKaoT. Kakoe KOIM4ecTBO TEMIOTHI BHIAEIAETCI B 3JIEKTPHUUECKOH IIenu 3a
JoCTaTouyHO OOJbIlIOe BpeMs Iociae samblkanua kiaoua? OTBer BbIpasurTe B
MEJx.

OTser: |

IIpu evinoanenuu sadanuii C1 - C6 nanuwume pas3éeprHymuiii omeem.

Maneupkuii  He3apsKEHHBIH  METAIMYECKHH  IIAPUK,
TIOJBEIIeHHBIM Ha HEIpPOBOAAIEeH HUTH B BakyyMe OKOJO
OOJIBIIION BEPTHKAJILHON 3a3€MJIEHHOM MeTaIMIeCKOH
IJIOCKOCTH (CM. PHCYHOK), HAYHHAT O0Ay4aTb Y3KHUM

IIy9KOM MOHOXPOMATH4YECKOro CBeTa, MOJIXWHA BOJJHBI A

KOTOPOro HaxoaAuTCA B BUAUMOM AualiasoHe. OHI/IHII/ITe, Karx
MOJKET B I[aJIBHeﬁH.IeM HU3MEHATHCA YTOoJ HAKJIOHA HUTHU K
BEepTUKAIHU. Cunamu CBETOBOTO JaBJIEeHUA MOM¥HO

mpeHebpeyb, AJMHA [ HATH TMOABECAa HAMHOTO OOJbIle
pamuyca R mapuka, W TPEBBIIAET PACCTOSHHE OT TOYKH
IIo[Beca 10 IJIOCKOCTH.

gﬁ\\\\\\\\\\\\\\\\\\\\
=

Yupyruii map, ABIGKYIIMHCA IO TIJIAAKOH TOPH30HTAILHOM ILTIOCKOCTH CO
CKOPOCTBIO V, HCIBITHIBAeT aGCOMIOTHO YIPYroe Hemo60BOE CTOIKHOBEHHE C
TAKHM JK€ IIOKOALIMMCH IIAPOM, B Pe3yJIbTaTe Yero OH HPOAOIKAET IBUKEHHE
co cropoctei0 V', HampaBmemHo# mox yriaom ¢ = 30° K IepBOHAYATBLHOMY
Hanpasienuo. Ilof KakuM yTIoM ¢ K IepBOHAYANLHOMY HAIMPABIEHUIO
JIBIKEHHA IIepBOTO IIapa HANPABIEHA CKOPOCTh ) | BTOPOTO IIapa II0cie
CTOJIKHOBEHUSA?

© MHOO, 2010 r.

®usuka. 11 xnacc. Bapuaut Ne 1

C OOJHHUM MOJIEM HIaeaJlbHOTO0 Trasa IIPOBOOAT

mporecce 1-2-3, nzobpaxeHubIi Ha T'V-guarpamme.

HsBectro, uro 7, =300K, a 23 = 4. Kaxum
"
KOIIM4eCTBOM TeItoThl (,,; Tra3 OOMeHAIca C

OKPYIKAOIIMMK TenaMud B sToM mporecce? Orser
OKPYTJIMTE JI0 AeCATHIX mosieit Kl:x.

B onHOpOmHOE ITOCTOAHHOE MATHHUTHOE II0JIE C
ungykmnuesr B = 0,955 Tin momerieHa karyuika
C MasbIM CONPOTHBJIEHHEM, HAMOTAHHAA Ha
NUIAHIPUYIECKUH KapKac ¥ COCTOAIMAA U3 - —=
N =100 BuTKoB IUIOILABIO S =10cm?
Kaxapii. Karymka Bpaimmaercs ¢ 4acToToi
v = 50111 BoKpyT ocm, yexamiei B ILIOCKOCTH
BUTKOB ¥ IEPIEHIUKYIIPHOH BEKTOPY B (cm.

pucyHok). Ilpm  1mOMOIIH  CKOJIB3AIINX
KOHTAKTOB KOHITbI KATYIIKN IIPHCOETUHEHBI K
IelH, COCTOAIeH W3  IIOCIefoBaTelIbHO
COEIMHEHHBIX PE3HCTOPOB CONPOTHBICHHUIMHU
R=200mu r=50wm. Hatinure amnauryny

IIePpEMEHHOI'0 HaIpAXKeHHUdA Ha pe3ucrope 7.

fBnenneM caMOMHAYKIIMM B  KaTyIIKe
IpeHebpedb.

Ha CTeKIAHHBIN KJIMH (¢ MaJIbIM

npexomigiomuM yriaom o = 0,05 paxg magaer

MEePIeHIUKYAAPHO €ero ImepemgHed TpaHHu

napajienbHbId IIyY0K MOHOXPOMAaTHYeCKOTO __o.
cBeTa. Sa KIMHOM IIOMeIlleHa TOHKasd
cobupammas JHH3a C OITHYECKOH CHIION
D=1nantp, a 3a Held - bDKpaH, KOTOPBIH
HaxoguTCA B (DOKAIBHOH ILUIOCKOCTH BSTOH __ o
a3kl 1110CcKoCTh TMH3BI HEePIeHANKYIAPHA
ocM  IIafaiollero Ha  CHCTEMY  IIy4Ka.
IloxkasaTenr  TpenoMJIeHHA  CTeKJIa, U3
KoToporo wusrorosieH kmuH, n = 1,8. Ha

KAKOM pPAacCTOAHMH OT TJaBHOro (oKyca
JIMH3BI IIy4OK cobepeTcs Ha SKpame?

© MHOO, 2010 r.
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A Bmxyimasca HeldTpaiabHad dacTuna ( 7 °-meson) pacnaiachk Ha JBa )-KBaHTa C
sHepruamu E|u E,, KOTOpBIE JETAT B IIPOTHBONIOJIOXKHBIX HAIPABICHUIX.

. Eq
Haiigure ckopocTs yacTuiisl 10 pacuanaa, ecnu — = 1, 5.
2

© MHOO, 2010 r.
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HHCTpYyKINA M0 BEIIIOJTHEHHIO Pa6OTHI

Ha BrimonHenve 3SK3aMeHAIIMOHHOM paboThl 1O (usuke orBopuTca 3,5 gaca
(210 munyT). Pabora cocrout us 3 yacreil, BKIOUAIIUX 36 3aTaHUH.

Yacre 1 comepsxur 25 samauwmii (A1-A25). K kammgomy samanuio maerci 4 BapuaHTa
OTBeTa, us3 I{OTOpI)IX HpaBHJILHI:Iﬁ TOJIBKO OOHH.

Yacrts 2 comep:xut 5 sananuii (B1-B5), Ha KoTopsle cienyer gath Kparkuit orser. s
saganuii Bl u B2 orBer HeoOxoaumo sanucarh B BHae Habopa 1udp, a aiud saganunii B3—
B5 B Buzme uucaa.

Yacre 3 cocrout us 6 3amauuii (C1-C6), Ha KoTOphie Tpefyerca HaTh PasBEPHYTHIH
OTBET.

IIpu BeImONHeHUM 3amauuii B3-B5 uacTtu 2 3HaueHre MCKOMOW BEIWYHWHBI CIEAyeT
BBIPA3UTh B TE€X €UHUIAX (PU3MIECKUX BEIWYWH, KOTOPbIE YKA3aHbI B YCIOBUY 3a[aHU.
Ecau Takoro ykasanusa Her, TO 3HaUeHHE BEJINYUHBI CIeLyeT 3amucath B MexIyHapoqHoH
cucremMe eIMHHAI] (cn). IIpu BBIYHCJICHUN pasperiaerca HCIIOJIb30BaTh
HEIIPOrpaMMHUPYEeMbIN KaJIbKYJIATOP.

BuaumarensHo mpounTaiiTe Kaxmoe 3aqaHue W IpeajiaraeMble BAPHAHTHI OTBETA, ECIIH
oun wMmenoTca. OrBeualiTe TOABKO MOCIE TOrO0, KAK BbI IIOHSJM BOIPOC H
[IPOAHAIM3UPOBAJIA BCe BAPHMAHTBHI OTBETA. BBINOJHANTE 3agaHuA B TOM IIOPSIKe, B
KOTOPOM OHHM AaHbl. EcIu Kakoe-TO 3ajjaHue BHI3LIBAET Y BaC 3aTPyIHEHHE, IIPOILyCTUTE
ero. K mpomyieHHbIM 3amauusaM MOKHO OyIeT BEpPHYThLCA, €CIH y BAC OCTAHeTCA BpeMd. 3a
BBIMIOJIHEHNE PA3IMYHBIX 110 CJIOMKHOCTH 3aJaHUU JaeTcsa OguH uiau 6onee 6ammos. Bassl,
HOJIyLIeHHbIe BaMH 34 BBIIIOJTHEHHbIE 3aJaHHN, CyMMI/IpyIOTCﬂ. HOCTapaﬁTeCB BBIIIOJIHUTH
KaK MOJKHO 00JIblile 3aaHuii U HaOpaTh HANOOIbIIIee KOJIUMIECTBO OAIIOB.

KReaaem ycnexa!

Hwmxe npuBemeHsl cripaBOYHBIE AaHHBIE, KOTOPbIE MOTYT IIOHAIO0HUTHCI BaM IIPH
BBIIIOJIHEHUH PaGOTHI.
JecATHIHBIE IPUCTABKA

HaunmenoBanue|O6o3nauenne Muoskntens Hammenoranmne O603HaueHHE M::Jﬁn-
rura r 109 CaHTH c 1072
mera M 106 MUJLTHA M 1073
KHAIIO K 103 MHEDPO ME 10°°
TeKTO r 102 HaHO H 1077
Jeru i 107! KO T 1072

© MHOO, 2010 r.
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KoncranThl

YHNCJIO 7T

=314

yCKOpeHre CBOOOIHOIO IaaeHus Ha SeMiie

g =10 /e

TpaBUTaAllUOHHAaA IOCTOAHHAA

G = 6,7-10 ! H-m?/wr?

YHHUBepCa/JbHasd rasdoBas IIOCTOSIHHAA

R = 8,31 /(Mo -K)

ocTogsHHAasg BoabnMmana

k= 1,3810722 /K

mocTosHHas ABorampo

NA = 6~1023 MOJIB_I

CKOPOCTB CBETa B BaKyyMe ¢ =310 m/c
KO3(D(PUITHEHT IPOIIOPIIMOHATBHOCTH b= 1 _ 9-10% H-mZ/Kn2
B 3akoue Kymona drg

MOJyJIb 3apsA/a IeKTPOHA (3JIeMeHTaPHbIN
SIIEKTPUIECKUI 3aPsiT)

e=1610"1"Kn

nocrosgHHas Ilnanka

h=6,610 Im-c

CooTHolLIeHHE MEKIAY PA3IHIHBIMYI €THHHAIIAMHI

TeMIeparypa

0K =-273°C

aTOMHad eJHHHUIIA MaCChI

laewm. = 1,66:1027 xr

1 aTomHasa €IUHHIIa MACChl SKBHBaAJIEHTHA

931,5 MaB

1 3JIeKTPOHBOJIBT

15B = 1,610 I

Macca gyacTuir

BIEKTPOHA (91102  kr = 5.5:10% a.e.m.
npotoHa 167310727 kr ~ 1,007 a.e.m.
HefTpoHa |1 675-10 27 kr ~ 1,008 a.e.m.

© MHOO, 2010 .

®duszuka. 11 xnacc. Bapuant Ne 2

ILmorHOCTH IIO/ICOJIHEYHOI'0 Macaa 900 KI‘/M3
BOJBI 1000 kr/m®  |amomunus 2700 xr/m°
IpeBecHUHBI (CocHA) 400 gr/M° eesa 7800 wr/m°
KepoCHHa 800 xr/M®  |pryTH 13600 xr/m®
Y neanHas TEIJIOEMKOCTD

BOZBI 4.2-10 2 Iisxe/(&rK) amomurua (900 [Ix/(xr-K)

IbIa 2.1-10 3 /(0 K) Mexu 380 [Jlsx/(xr-K)

swemesa 640 Ix/(xr-K) qyTyHa 500 Iax/(xr-K)

ceuana |130 Jlx/(xr-K)

yne.nhnaa TeIjIoTa

mapoobpaszoBaHKA BOAbI|2 3-10 6 Hsx/xr

IIJIaBJIEHUA CBHHIIA

2,510 4 Iiox/xr

IIJIaBJICHUA JbJa

3,3-10 5 Iisx/xr

HopmaibHBIE YCIOBHS JaBlI€HHE 10° IIa, Temmneparypa 0°C

Moaapuaa macca

asora 2810~ kr/Momb Kucmopona 321072 kr/momn
aproHa 40-1073 KI/MOJIb JIATUA 61073 KI/MOJIb

BOZIOpOZA 21073 KI/MOJb MonubneHa 96-1072 KI/MOJIb
BO3AyXa 29-1073 KI/MOJIb HeoHa 20-1073 KI/MOJIb
renusa 41073 xr/Mons YIJIEKHCIIOTO rasa 44-1073 kr/momn

© MHOO, 2010 r.
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Yacrs 1

IIpu evinoanenuu 3adanuii Al-A25 o66edume KpysrcKkom  HoOmep
RPABULbLHOZO Omeema.

Ha pucynke npusefieHbl rpauKyd 3aBUCUMOCTEH KOOPAUHATHI OT BPEMEHH I
ren 1, 2 u 3. Kakue rpapuku cOOTBETCTBYIOT PABHOMEPHOMY MPSIMOJIHHEHHOMY
IBIIKEHUIO C HEHYJIEBOM CKOPOCTHIO?

Y A

Y

1) TonbKO 2 2) 1u?2 3) 2u3 4) 1u3

MarepuanpHas TOYKA JBUIKETCS IO OKpy:KHOCTH. Yacrora ee obpaiieHus
cocrasusfeT 4 I'u. Eciu wacrora obpalleHus u3MeHUTCA U cTaHeT paBHoi 2 I,
TO

1) umeHTpOCTpEMHUTENBHOE YCKOPEHHE TOYKYM YMEHBIIUTCH B 4 pasa
2) meHTpOCTpEMHUTEIbHOE YCKOPEHNEe TOYKH YBEIUUNUTCA B 4 pasa
3) mepwmon oOpallleHus TOYKH 110 OKPYKHOCTH YBEJIMYUTCA B 4 pasa

4) nepwuop oOpalleHus TOYKH 110 OKPYKHOCTH YMEHBIIUTCA B 2 pasa

Temo mBuxercs 1Mo mpAMOM mmox meiicrBueM mocrosHuoM cwibl 3 H. CropocTsb
9TOr0 Tejla U3MEHSeTCS C TeYeHHeM BpPeMeHHU B COOTBETCTBHUH C Tabiauined. Yemy
paBHa macca Teja?

t,c 0 1 2 3 4
V, m/c 12 916 |3]0
1) 1 &r 2) 2 kr 3) 3 kr 4) 4 kr

TTokosasica MOIeKyIa pacuagaeTcsa Ha IBa OQUHAKOBBIX aToMma. IlepBbeIil aToMm
JIETHT €O CKopocTbio 1 M/c Bpomb ocu OX B IONOMKUTEIBHOM HAIPABICHHH.
CKOpoCTh BTOPOTO aToMa

1) paBua no moxymao 1 m/c u HanpasieHa Bxoab ocu OX B IOJI0KUTEILHOM
HaIlpaBJIeHUH

2) pasua mo momyaio 1 M/c u HampasieHa BRoib ocu OX B OTpHUIIATEIHLHOM
HAaIpaBIeHUN

3) paBHAa HyJIIO

4) paBHAa 110 MOIYJI0 1 M/C ¥ MOKET OBITH HAIPABJIEHA B JII00YI0 CTOPOHY

© MHOO, 2010 .
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Ha rnagxom crosne mokourcsa 6pycok. B aror 6pycok momamaer mysis, JeTsaias B
TOPU30HTAJILHOM HAIPABIEHWH, W 3acTpeBaeT B HeM. B pesynbrare momHas
MexXaHWJYecKas SHeprus 6pycka

1) yBemmuuBaeTcs
2) yMmeHbIIaercs
3) He uaMeHseTCA

4) CcTAHOBHTCA PABHOM HYJIIO

TIpu moMomM JIerKoro ropu3oHTaNbHOTO phryara AC ynep:KuBaiT B PABHOBECHH
uHebosbInoi rpy3 B Becom 20 H. Jlnst aroro k xomiyy C phruara IpUKIaIbIBAIOT
BepTuKanbHO HampaBiaeHHyio cuay 10 H. Wssectno, uro AB = 10 cm. Uemy
paeHa anuaa AC peraara?

B 10 H
4 T

-~

20H

1) 10 cm 2) 20 c™m 3) 30 cem 4) 40 cm

AcTpoHaBT, HAXOAAIIMACT Ha JIyHe, U3MEpSAI 3aBUCUMOCTD YTIOBOM YaCTOTHI ()
KoMe0aHWii MaTeMaTHYecKoro MasTHHKA OT ero miamHbl L. Pesymbprarsi
M3MEpPEeHUH IIPUBeNeHbl B Ta0auIe. UeMy paBHO yCKOPEHHE CBOOOIHOTO IIATeHH

ua Jlyue?
L, M 0,025 | 01]04]| 09 | 16
®, paz/c 8 4 2 1,33 1
1 0,4 m/c? 2) 1,6 m/c? 3) 5,0 m/c? 4) 9.8 m/c?

Tuddysua BosmoxHa

1) TOIBKO B rasax
2) TOJBKO B rasax W B KHIKOCTAX
3) TONBKO B *KHUIKOCTIX U B TBEPABIX TelaX

4) B rasax, B JKHIKOCTSIX U B TBEPABIX TeJIax

B sakpsiToM cocyme mop mopiHEM HAaXOAHUTCI CMeCh BO3IyXa U IIAPOB BOIHI,
KOTOPYI0 MOMKHO CYHTATh HIAeANbHbIM ra3oM. (OTHOCHTEIbHAA BIIAMKHOCTH
Bozayxa B cocyme 50%. O0beM cocyma MeIJIeHHO YBEeJIH4YHBAIOT, ITOIIep:KUBas
TeMIepaTypy cMecH MMocTosHHoM. OTHOCHTeIbHAA BIAKHOCTD BO3AYyXa IIPH STOM

1) e uzmensercs
2) yBenuumBaercs
3) ymensIaercs

4) MOXKeT Kak yBeJIUUYMBATHCS, TAK U YMEHbBIIATHCS

© MHOO, 2010 r.
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HKunguit adup uCHAPUICT ¢ IOBEPXHOCTH METALIMIECKOH IacTHHKA. [1pu sToM

Al2

Al3

Al4

1) BHyTpeHHssT SHeprus d(HUPA YMEHBIIWIACS,
MeTajia — yBelInInIach

a BHYTPEHHSA SHEPTUsd

2) BHyTpeHHss 3Heprus 3(upa YBeIWNYHIACD,
MeTaylyia — YMEHbBIIINIACh

a BHYTPEHHAS DHEPIHUd

3) BHyTpeHHsAs OJHeprus 3S(pupa yYMEeHbIIUIACH,
MeTaJjia ocrajach Heu3MeHHOH

a BHYTPEHHAA oJHEeprus

4) BHyTpeHHsAS DJHeprus s(upa YBEIUIUIACH,
MeTaJjlla OCTaIach HeM3MEeHHOH

a BHYTPEHHAS JHeprusa

OT ugeanbHOro ra3a B HEKOTOPOM IIPOIECCE OTHSIM KOamdecTBO TerroThl 200
Isx. Ilpu sTom BHyTpeHHsAs osHeprusa rasa ysemmumiachk Ha 300 :x. Kaxyro
paboTy COBEPILIMII ra3 B 3TOM IIporecce?

1) 100 Jx 2) 500 [ 3) -500 [:x 4) -100 I

Wpeanbuaa teruroBas MmamiumHa wuMeer Temieparypy Harpesarens 900 K u
remneparypy xomommibHuka 300 K. 3a ogun muen paGoThl 9TOT OBUraTelb
mosydaer OT HarpeBarens KoawdecTBOo Ttemnrorel 15 k/l:x. Kaxyro pa6ory
COBEpIIIAeT 3TOT JBUTATEIb 38 OTUH UK PAOOTHI?

1) 5 llx 2) 10 xllx 3) 15 k/lx 4) 22,5 x]lx

B Touke A pacmoso:keH ITOJIOKUTENbHBIA TOYEUHBIN 3apsm +2g, a B Touke B —
OTpUIIATEIHHBIA TOYeUHbIH 3apsan —q. Jnuabl orpeskoB AB u BC oquHAKOBHI.

Bekrop £ HanpsKeHHOCTH 3JI€KTPOCTATHYECKOTO IIOJIA, CO3/{aBAEMOTO 3apafaMu
B Touke C, HAIPaBJIeH HA PUCYHKE

A B C
+2¢g —q

1) BieBo («)

2) Bmopaso (—)

3) HAIPIKEHHOCTD 3JIEKTPOCTATHYECKOTO oA B Touke C paBHA HyJIIO.
4) Bauz ()

Y4acToK Lemnu mpejcTaBiafer coboil nBa pesucropa conporusieHuamu 3 Om u 6
Om, coemuHeHHBIE mapajuieabHo. Ha 5TOM ydacTke Lemu MOAIEPHKUBAETCS
MOCTOSIHHOE Hamnpsuxenue. Pesucrop comporusienuem 6 Om orkmounnu. Kak u
BO CKOJIBKO Pa3 U3MEHWJIACh MOII[HOCTD, BBIIEJIAIONIATCT Ha YIACTKE I[ETIH?

1) ymensbinunacs B 1,5 pasa
2) ymensbimiach B 2 pasa
3) yBenmmumnachk B 1,5 pasa

4) ypemumumiach B 2 pasa

© MHOO, 2010 .
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IIpoBOIOYHOE KOJNBIO HAXONUTCA B OAHOPOZHOM MATHHTHOM IION€, BEKTOP

HUHAYKITUH B KOTOpPOTrO HAIIpaBJIeH BAOJb OCH KOJblla TaK, KaK IIOKasaHO Ha

pucyske. 1o KombIly TedeT HHAYKITHOHHBIA TOK, HAIIPaBIeHNe KOTOPOTO YKAa3aHO
crpenkoi. Momynb MHAYKITMY MATHUTHOTO II0JIA B JAHHOM CIIydae

1) ymenblnaercs
2) yBenuuuBaercs
3) me msmeHseTca

4) momxer JuOO0 YBEIMYHMBATHCAH,
OTIPEIEeNUTH HelNb3sd

60 yMeHbaIaTbCad — OJAHO3HAYHO

CKOPOCTB PACIPOCTPAHEHHS 3JIEKTPOMATHUTHBIX BOJIH

1) B BemecTBe 6OJIbIIE, UM B BAKyyMe
2) B BelleCTBEe MEHbIIE, YeM B BAKyyMe
3) omMHAKOBA B BEIIECTBE U B BAKyyMe

4) B HEKOTOPBIX BellecTBax 6OJblle, YeM B BaKyymMe, a B HEKOTOPBIX —
MEeHbIIIe, YEM B BaKyyMe

Kakme wu3 wm300pakeHHBIX HA PHCYHKE CTEK/JISHHBIX JIMH3 SBISIOTCSA
paccenBamuMu? JIMH3bI HAXOAATCI B BO3IYXE.
1 2 3 4
1) 1u2 2) 2u3 3) 3u4 4) 1,2u3

© MHOO, 2010 r.
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Husa wHabaomenus gudpakiyyd MOHOXPOMATHYECKOTO CBETA HCIIOIB3YEeTCH
nudpaKkuvoHHAA pelieTka. Bcero B MUQPAKIIMOHHON KapTHHE 33 PEIIeTKOH
HAOIOAAITCI 5 MAKCHMyMOB WHTEHCHUBHOCTH CBeTa. KC/IM WMCIOIB30BATH IS
HaOmoMeHnA MUQPPAKIHKA CBET C BIBOE MEHBINEH [JIMHOH BONHBI, TO YHCIO
Ha0I01aeMbIX MAKCUMYMOB HHTEHCHBHOCTH

1) ymenbmuTcs
2) yBemuuurcs
3) He usMeHUTCS

4) MoseT MU0 YBEIWIUTHCA, JTUOO YMEHBIIUTHCA — OMHOSHAYHO OIPENeIUTh
HeIb3s

A19 | B ogHOpOosHOM MarHuTHOM mONE ¢ MHAYKIHEHd g TiA
B wmaxomuTca TOHKOe MPOBOAAINEe KOJIbIO 0.4

miomanbio 100 CM2 u comporusieruem 1 Owm.
Ochb KoJblla mapaiieqbHA KOOpPAMHATHOH ocm 03
OX. Ilpoexiusa B, BekTOpa HHAYKIUU Ha OCh
OX wu3smeHserci Tak, Kak II0Ka3aHO Ha

rpadure. Kakoit 3apsan mporekaer mo KOJIbIly K
MOMeHTY Bpemenu ¢ = 5 ¢?

i Y
s
—
h
>N
=
L]

—0,1 |
1) 1 mKa 2) 3mKxa 3) 4 mKn 4) 5 mKn

Vpasuenune Ditamrreiina mist horosdderTa IBAIETCA CIeICTBHEM

1) s3akoHa COXpaHEHWs WMIIYJIbCA, MMPUMEHEHHOTO A (DOTOHA, KOTOPBIH
BBIOMBAET U3 METAJIA 3JIeKTPOH

2) 3aKoHA COXpPAHEHWS OSHEPIWM, IPUMEHEHHOTO Ijid (POTOHA, KOTOPBIA
BBIOMBAET U3 METAJLIA DIEKTPOH

3) 3aKoHA COXpaHEHH:A SIEKTPHYECKOTO 3apsna, IPUMEHEHHOT0 K IIPOIEcCy
BBIOMBAHHUA (POTOHOM 3JIEKTPOHA U3 METaJLIa

4) sakoHoB HpiOTOHA, NpPUMEHEHHBIX K MPOIECCY BBLIOMBAHUA (DOTOHOM
QJIEKTPOHA M3 MeTalIa

ONIEeKTPOH B aTOMe BOZOPOJa IIEPEXOIMT C DHEPreTHIecKoro yposHa £ = —13,6
5B Ha sHepreruueckui yposens £, = —1, 5 3B. IIpu arom aTtom

1) wucnoyckaer dotoH ¢ sueprueit 15,158
2) mormomaer ¢gotoH ¢ sHepruei 15,158
3) umcmyckaer ¢oToH ¢ sHeprueit 12,1 5B

4) moraomaer ¢oToH ¢ sHeprueit 12,1 3B

© MHOO, 2010 .
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Ilpu pamgmoakTuBHOM f-pacmaze W3 Aapa aToMma éX BBLIETAET 31eKTpoH. llpum

3TOM MaccoBoe uucio A aapa X, IpeTepreBarollero pacuar,
1) MO:KeT TONIBKO yMEHBIIATHCS

2) MOKET TOIBKO YBEIHUUBATHCS
3) MOMKeT ¥ yMEHBIIATHCS, U YBEIHIUBATHCS

4) ocraertca 6e3 U3MeHEHUN

XuMHUJyecKHil 37eMeHT KypJyaTOBHM %ggKu OBIT HCKYCCTBEHHO IIONy4eH IIyTeM

A24

A25

o0IydeHHNd TIIyTOHHA 29442Pu AnpaMu HeoHa %(Z)Ne. IIpu sToM mpomcxoxuia
AflepHas peaKknusa 29442Pu + %3Ne - %ggKu + X. HeusBecTHbII IpoAyKT X NaHHOU
peaknuu — 5TO

1) 4 mporona

2) 4 meéiTpoHa

3) 2 mporoHa u 2 HEHTPOHA

4) o-gactumna

Kakue m3 mepeumnciieHHBIX 3aKOHOB, COIJIACHO COBPEMEHHBIM IIPEICTABJIEHHUM,
ABIAIOTCA (PYyHIAMEHTAIBHBIMHA (TO €CTh CIPABEIJIMBBIMH BCErna W Besne 0e3
KaKuX-I100 UCKIIOYeHNIT)?

A) 3axou Ieit-Jlroccara

B) 3akou Kymona

B) 3akon Oma mis yuacrka memnu

I") 3akon smexTpomarauTHON nHAYKINE Papanges

1) A)ub)
2) A),Bul)
3) BHhul)

4) BCe IepeYNCICHHBIE 3aKOHbI

Ha rpacduke moKasaHa | A A
SKCIIEPUMEHTAIBHO TIoJIy4eHHas
3aBHCHMOCTh CHJIBI TOKa I, Tekyiero
wepes namiy Hakaampammsa, or U4
Hanpsxenusa U Ha mamre. /[Be Takue
JaMObl COENUHUIN MAPAILIEIBHO U 7
TIO/IKITIOI AN K HUCTOYHURY
nocrogHHOr0 Hanpaxenud 2 B. Uemy 0,2 /

paBHA CcHIa TOKA, TEKYIero 4depes
HUCTOYHUK?

0 1 2 3 4 U,B
1) 02A 2) 04A 3) 0,6A 4) 0,8A

© MHOO, 2010 r.
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Yacrs 2

IIpu ewvinoanenuu 3adanuii Bl - B5 ykasicume omeem 6 omeedeHHOM O
Hezo no.e.

Maremaruueckunit MasATHHUK, CI[eJIaHHBIfI U3 TAMXEJIOTO IpPy3HKa, BHUCAIIEro Ha

JUTHHHOM HWTH, COBEpIIaeT rapMoHudeckue Komebauusa ¢ yacroroi 0,5 ', Kax
B IIpOIleCCe TUX KOIeOaHUU M3MEHAIOTCA CIeAyIolue (pu3udecKue BEIHUYWHBI,
[IepeYnCcIeHHbIe B IEPBOM CTOI0IEe?

PVIBNYECKHUE BEJINYNHDbI

A) cmemrenune

NX NSMEHEHWE

Ipy3uKa or 1) He usmeHdgerca

TIOJIOKEHUST PABHOBECHST
P 2) usMeHseTcsi 10 TIapMOHHYECKOMY
B) xumeruueckasa SHeprus 3axoHy ¢ yacroroii 1 '
rpysuKa
Py 3) uaMeHsAeTCI II0 TapMOHHUYECKOMY
B) II0JIHasA MexXaHu4deCKasa 3aKOHY C YacTOTOHR 0,5 P]_[

JHEeprud MadTHHKA

A b B

Orser: |

YCTaHOBUTE COOTBETCTBHE MEKIY YCTPOHMCTBAMU U (DU3UIECKUMU 3aKOHAMUY, HA
KOTOPBIX OCHOBaHA paboTa 3TUX YCTPOMUCTB (IJIS KaKIOTO YCTPOHCTBA YKAIKUTE
COOTBETCTBYIOIIUI HOMED (hU3MIeCKoro 3akoHa). Homepa MoryT moBTOPSTHCA.

YCTPOMCTBO PUBNUYECKHI 3AKOH
A) mopIiHeBoOH Hacoc 1) 3akon Ilackans
2) 3axon I'yka

3) IlepBbIil 3aK0H TEPMOJUHAMUKH

B) xBurarens BHyTpeHHEro cropaHus
B) rugpasaumueckuit mpecc

I') npysxunHBIA TUHAMOMETP

A b B r

Ortser: |,

Manenskuii mapux maccoit 60 r mpuKpemsieH K KOHIy HHTH AJHHON 96 cMm.
Bropoit koHel HuTH HpuBI3aH K BOuTOMY B creHy reosmo. lllapuk mBuxercs 1mo
OKPY:KHOCTH, JIeKallledl B BEPTUKAJIBHOHN IIIOCKOocTH. B MoMeHT, Korzma Imapuk
TIPOXOUT HIKHIOI TOYKY OKPY:KHOCTH, CHJIa HaTSKeHudA HUTH paBHa 4 H. Uemy
paBHA CKOpPOCTH IIApMKA B MOMEHT, KOIJa OH IIPOXOJUT BEPXHIOI TOYKY
oxpy:xHOocTu? OTBET BHIpA3UTE B M/C.

OTtBer: |

© MHOO, 2010 .
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Ha pV-guarpamme mokasau mporecc 1-2, B DA
KOTOPOM y4acTBOBAJIO HeW3MEeHHoe 1 2
KOJIHYECTBO OJHOATOMHOTIO HeaJbHOTO rasa. Po
B cocroamum 2 sra mopruda rasza uMmena
BHyTpeHHL sHepruio 9 k/[:x. Kakyo pabory 2p,
coBepmima ra3 B mporecce 1-2?7  Orser 0
BBIpasure B KJ[x.
Po
1
>
0 Vy 2V, ¥

Ortser: |

K akkymymaropy, Ha EKiIeMMaxX KOTOPOTO IIOJJEPKUBAETCA IIOCTOSHHOE
HaIpIKeHue, [T0CIeL0BATEIbHO T0J[COEIUHEHDI PA3OMKHYTHIN KIII0Y, PE3UCTOP U
He3apSKEeHHBIM BO3IYIIHBIA KOoHAeHcAaTop eMKocThio 2 ME®. Kimiou 3ambikaior.
3a mocTaToYHO O0IBIIOe BpeMs 10CIe 3aMbIKAHUSA KJII0Ya B DIIEKTPHYECKOH Ifernu
BhIZleNIAeTCd KommdecTBO TemnoThl 81 millx. Uemy paBHO HampsikeHWe Ha
rinemmax ucrounnka? OTser Boipasure B B.

Ortser: |

IIpu evinoanenuu 3adanuiit C1 - C6 nanuwume pa3eéepHymutii omeem.

Manenskuii  He3apAKEHHBIH  METANIMYECKHUH  IIAPHK,
TIOABEIIEHHBIM HA HENPOBOJAINEH HHUTH B BaKyyMe OKOJIO
OONIBIIION BEPTUKAIBHOM  3a3€MJIEHHOH METaJLIMIecKOu
IIOCKOCTH (CM. PHCYHOK), HAUMHAKOT O0JydYaTh Y3KHM
MMyYKOM MOHOXPOMATHYECKOTO CBEeTa, [JIMHA BOJHBI A
KOTOPOr0 HAXOAWUTCH B BuAuMOM quanaszone. Omnwuirure, Kax
MOKeT B ZIaJII:HeﬁHIeM HU3MEHATHCA YTOJI HaKJIOHA HHUTHU K
Beprukanu. CumamMu  CBETOBOTO  JABIEHUA  MOIKHO

npenebpeub, IIuUHA [ HHATH [OABECA HAMHOTO OOJbIIIe

paguyca R mapuka, W IPEBBINIAET PACCTOAHHE OT TOYKH
rmojBeca 0 IJI0CKOCTH.

3\\\\\\\\\\\\\\\\\\\\\
>
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Ynpyruit map, ABHKYIIMECA I0 TIJaAKOH TOPU3OHTAILHON ILJIOCKOCTH CO

CKOPOCTbI0 V, HCHOBITHIBAaET a0CONIOTHO YIIPYroe HeI000BOe CTOJKHOBEHHE C
TAKHMM e MOKOAIIMMCA IIAPOM, B Pe3yJIbTaTe 4ero OH ITPOIOJIKAET JBHAKEHHE CO
cKopocTeio V', HampaBieHHOM mox yraom ¢ =30°K IepPBOHAYAIBHOMY
HampapieHuo. [lom KakuM YoM O K TEePBOHAYAILHOMY HAIPABIEHHUIO
JBIDKEHMA I[IepBOr0 IIApa HAINpPABIEHA CKOPOCTH P | BIOPOIO IIapa MOCIe
CTOJIKHOBEHUA?

C oguuM MOJIEM HAeaJIbHOIO rasa IPOBOMAT IIPOLECC
1-2-3, 1300 paKEeHHBIN Ha TV-nuarpamme.

HsBectro, uyro I; =300K, a -3 = 4. Karuu
1
KOJIMYeCTBOM TemuoTel O;,3; Ta3 obMeHAnca c

OKpy:KalouMu TelamMu B oToM mporecce? Otser
OKPYIJIUTE [0 AECATHIX monel k(K.

B oxmOpomHOE mOCTOSHHOE MArHUTHOE IT0JIe C
nHAyKnueh B = 0,955 T momereHa KaTymka ¢

MaJIbIM CONPOTHBJICHHEM, HAMOTAHHAA HAa
NWIMHIPAYECKUH KapKac M COCTOAIIAs U3

N = 100 BuTKOB ILIOIIABIO S =10cm?
Kaxkaeii. Karymika Bpamaercsi ¢ 4acTOTOR
v =50T"11 BOoKpyr ocu, jexamieid B INIOCKOCTU
BUTKOB U MEPIEHAUKYIAPHONU BEKTOPY B (em.

PUCYHOK). Ilpy  momomM  CKOJB3AIUX
KOHTAKTOB KOHI[bI KATYIIKH IPUCOEIWHEHBI K
[eIH, COCTOALIeH W3  IOCIEeO0BATEIHHO
COETUHEHHBIX PE3UCTOPOB COMPOTUBJIEHUIMHU

R=200mMmu r=50m. Haiinure ammiutymy

IIEepEMEHHOT0 HAaIpPIXEeHHUA Ha pPEe3nuCTope 7.

fBnenueM  CcaMOMHAYKIUK B  KaTyIIKe
IpeHeOpeyb.

© MHOO, 2010 .
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Ha CTeKJITHHBIN KJINH c MaJIbIM

npenovigomuM yriaom o = 0,05 pax magaer
MEePHeHIUKYIAPHO €ero mepemHed  TIpaHu
mapajieIbHbIH IIy90K MOHOXPOMATHYECKOTO __.
cBeTa. Sa KIAHOM IIOMeIlleHa  TOHKas

cobuparmmias JUH3a C OITHYECKON CHIIOH o

D=1nmntp, a 3a Hed - DOKpaH, KOTOPBIH

14

HaXOAWTCI B (DOKAJIBHOH IUIOCKOCTH 9TOH
suH3bI. [1IIoCKOCTh JTHMH3BI MEePHeHIUKYIIApHA
oCHM  TAmaiIlero Ha  CHCTeMy  IIyJKa.
Ilokasarens mpeIOMIIEHHS CTEKIA, U3 KOTOPOTO
usroroBiaed kmumH, n=1,8. Ha =xarxom

PACCTOSTHUY OT IMIABHOTO (DOKyCA JIMH3BI IIyYOK
cobepercsa Ha sKpaHe?

LTI A77r77

JBmxymanca HeiTpaabHas dactumna ( 7 *-Mesom) pacmanach Ha [IBa Y-KBaHTa C

9HEepPrusiMu Ell/I E2, KOTOphbIe JIeTAT B IIPOTHUBOIIOJJIOKHBIX HAIIPABJICHUAX.

. E
Haiinure cKopocTh YacTHUIIBI [0 pacrana, eciiu E_ =1,5.
2

© MHOO, 2010 r.
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OTBeTHI K 33aJaHUAM C BBIGOPOM OTBETA

© MHOO, 2010 r.

Ne sananmsa OTtBer Ne sananmsa OtBer
Al 3 Al4 3
A2 1 Al5 2
A3 2 Al6 3
A4 3 A17 3
A5 2 Al18 3
A6 1 A19 4
A7 3 A20 4
A8 3 A21 3
A9 3 A22 2
A10 1 A23 1
All 4 A24 1
A12 2 A25 2
Al13 2
OTBeThI K 3aJaHuAM C KPATKHM OTBETOM
Ne sanmanusa OTtBer Ne sanannsa OTtBer
B1 231 B4 8
B2 2132 B5 144
B3 8
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OTBeTHI K 33aJaHUAM C BBIGOPOM OTBETA

© MHOO, 2010 r.

Ne sananmsa OTtBer Ne sananmsa OtBer
Al 4 Al4 1
A2 1 Al5 1
A3 1 Al6 2
A4 2 A17 2
A5 1 A18 2
A6 2 A19 4
A7 2 A20 2
A8 4 A21 4
A9 3 A22 4
A10 2 A23 2
All 3 A24 3
A12 2 A25 4
Al13 1
OTBeThI K 3aJaHuAM C KPATKHM OTBETOM
Ne sanmanusa OTtBer Ne sanannsa OTtBer
B1 321 B4 2
B2 1312 B5 9
B3 4




Dusuxa. 11 knacc. Bapuant Ne 1-2

Kpurepuu oneHHBaHUA 3aJaHUl ¢ Pa3BEPHYTHIM OTBETOM

Manenbkuit  He3apaKEHHBIM  METATHYECKHH  IIApUK,
TIOJIBEIIEHHBIM HA HENPOBOAAINIEH HUTH B BaKyyMe OKOJO
OOJIBIIION  BEPTUKAJIBHOM  3a3€MJIEHHOHM METaLIMYeCKOH
mwIocKkoctu (CM. PHCYHOK), HAYMHAKOT O0IydYaTh Y3KUM

IIY4YKOM MOHOXpOMaTH4YE€CKOIro cCBeTa, MOJIHHa BOJHBI A

KOTOPOTO HaXOgUTCA B BUOAHUMOM OHAIla30HE. OHI/IH.II/ITe, KakK
MOJKEeT B ,I[EUIBHBI:II.HGM HU3MEHATBHCA YroJlI HaKJIOHA HUTH K
BEepTUKAJIU. Cunamu CBETOBOIO JaBJIEHUA MOIKHO

npeHebpeub, AauHA [ HUTH I0gBECAa HAMHOTO 6OJIbIIe
pagmyca R mapuka, W IPeBHIIAET DPACCTOSHEE OT TOYKU
[IOZIBECA [0 IUIOCKOCTH.

3\\\\\\\\\\\\\\\\\\\\\
>
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IIpuBeneHo mMoMHOE MIPABUIIBHOE PEIlleHre, BKIUallee IPaBUIbHbIHM oTBeT (B 3
IAHHOM CJIydae — OnUCAQHUe N08e0eHUs Y2aa HAKAOHA HUMU nodéeca WapuKa
60 6cex mpex CAy4aAX), W IAHO TIOJHOEe BepHOe OObSICHeHWE TIPUINH
HabmonaeMbix 3QQeKToB W uMX omnucaHue (B JAHHOM ClIydae — ORUCAHUe
npoyecca 3apadsceHus wWapurKa ecaedcmeue @Gomoaghgexma, 00vACHEeHUe
NPUYUHBL €20 NPUMANCEHUS K NAOCKOCIMU U PACCMOMpPEeHUe O0aibHetlulux
B03MONCHBLY 8APUAHMOE €20 D8UNCEHUA).

IIpuBeneno pelleHve ¥ AaH BEPHBIM OTBET, HO MMEETCS ONWH U3 CIeNyllux| 2
HEI0CTATKOB:
— B oObsacHeHun comep:karca JUIIb OOIIHE pacCy:kIeHus 0e3 IPUBASKU K
KOHKPETHON CHUTyauuy 3a/a4d, XOTA YKA3aHbl Bce HEOOXOIMMbIE (DH3UIECKUe
SBJICHUS ¥ 3aKOHBL.

nJIn
— Paccysnenus, npuBomsiue K OTBETY, IPEICTABIEHLI HE B IMOIHOM O0BeMe
WU B HUX COJIEPIKATCS JIOTHYECKUE HEe[OUEeTHI.

nim
— HepmocTaTo4Ho moJHO OMUCAHBI CYIIECTBEHHBIE YePThl (PU3UUECKUX SBIEHUH,
MIOHUMAHKE KOTOPBIX He0OXOUMBIX JIJIsl TIOJHOTO IPABWJIHLHOTO PEIIeHHUS.

Oo6pa3sern; BO3MOKHOIO pPellleHusT

®DOoTOHBI BUUMOTO CBETa MOTYT BHIOMBATH JJIEKTPOHBI W3 IIAPWKA, €CAU WX JIHHA
BOJIHBI MEHBIIIE TOH, KOTOpas COOTBETCTByeT KpAacHOU rpaHurie Qorosdderra s
MeTajia, W3 KOTOPOro cleiaH Inapuk. Ilpm srtom mapuk Oymer mpuobperars
MOJIOKUTENbHBIN 3apsal [0 TeX I0p, I0KA KHHETHYECKOM OHEPTHM BbLIETAIOU[UX
9JIEKTPOHOB OymeT XBaTaThb Ji IPEONOJIEHHS CHUIbI UX TPUTSKEHUS K IIApUKY.
IlonoxuTenbHO 3apSiKEHHBIH NIAPUK WHAYIHUPYET OTPHUIIATETbHBIM 3apsam TAaKoW ke
BEIMYUHBI HA 3a3€MJICHHOH IUIOCKOCTH, W OyAeT HIPUTATUBATHCI K HeM, 4TO BHI30BET
OTKJIOHEHWE HHUTH OT BEPTHUKATH HA OIpEeeNeHHBIH Yrol B CTOPOHY ILIOCKOCTH. Kcmm
CUJa TPUTSKEHHUs HeOOIbINasg, TO YCTAHOBUTCA HEKOTOPBIH IIOCTOSHHBIA YIoJ
OTKJIOHEHWS HUTU OT BEPTUKAIN, KOTOPBIN B AaIbHEUIIEM He OyIeT H3MeHATHCS.

Ilpu gocraroysHo OOJBLION CHJIE NPUTSKEHUA MIAPUK MPUTIHETCH K ILIOCKOCTH
BIUIOTH J[0 KACAHWS C Hel, IPOU30HIeT paspsi, IpPU KOTOPOM 3aps[ C IIAPUKA CTeYeT Ha
IUIOCKOCTh, a CWJIa IPUTIKeHus ucuesHeT. [locie 9Toro HauHyTCs KojaebaHus MapuKa Ha
HUTH: TIOMAagas B Jyd CBeTa, IIAPUK OyAerT 3apsKaThCcsd, IPUTATUBATHCI K IUIOCKOCTH,
oTHaBaTh e CBOMH 3aps, OTKIOHATHCA 00PATHO U T.1.

Ilpu pnuHe BOMHBI MALAIOLUIET0 CBETa, IPEBBLIMIAOINEH KpPACHYI0 TI'PaHHUILy
doroadpderra, dorosadderr orcyrcreyer. Ilpu sTom mapur He GymeT 3apsIKATHCT, W B
YCIOBUAX AAHHOM 3a7a9H YroJl OTKJIOHEHHUS HUTH IIO/IBEca OT BEPTHUKAIHN IIPH OCBEIeHUN
mapuka OyeT Bce BpeMs 0CTaBaThCsA OJU3KUM K HYJIIO.

Takum 06pasoM, B 3aBHCHMOCTH OT COOTHOIIEHHUS [TapaMeTPOB B YCIOBHH 3aJaYH,
BO3MOJKHO TPH Pa3HBIX CAy4as: yroj OTKJIOHEHUS HUTH OT BEPTUKAIU MOKET BCe Bpems
ObITh OJM3KMM K HYJIO, WX OH MOKET BO3PacTH OT HYJS 0 HEKOTOPOH BEIHYUHBI W
Jlajiee 0CTaBaThCs IMOCTOSTHHBIM, WJIM OH MOJKET MU3MEHSThCA B HEKOTOPBIX Ipeaeiaax — OT
HYJIS 10 MAKCUMAJILHOTO 3HAYEHUs — [IPU KOoJIebaHusIX IIapUKa.

IIpencrasiens! 3anncu, COOTBETCTBYIOIINE OIHOMY U3 CAEAYIOIINX CIIyIaeB: 1
— IlpuBenens! paccy:xaeHHA ¢ YKasaHHEM Ha (DU3HYECKHEe SBJIEHUSI U 3aKOHBI,
HO JJaH HeBEePHbIN WU HEeIIOJTHBIU OTBET.

nJIn
— IlpuBenenbl paccy:xaeHus ¢ yKasaHweM Ha (DU3WYECKHEe SBJICHWUSI U 3aKOHBI,
HO OTBET He JaH.

nJIn
- HpeZLCTaBJIeH TOJIBKO HpaBH]IBHBIfI oTBeT 0e3 000CHOBAHMIA.
Bce Cllydayd DpelleHnus, KOTOpble He COOTBETCTBYIOT BbIIlI€yKa3aHHbIM 0

KPUTEpPUIM BBICTABIEHUA OIeHOK B 1, 2, 3 6Oamra (ucCrIoIb30BaHHE
HEIPUMEHNMOT0 3aKOHA, Pa3pPO3HEHHbBIE 3aIIUCH U T.I1.).

Kpurepuu oeHKH BLIMOJHEHUA 3aTaHUA Banasl

© MHOO, 2010 .

Ynpyruit map, ABHMKYIIMECA II0 TIJaAKOH TOPH3OHTAILHON ILJIOCKOCTH CO
CKOPOCThI0 V, WCHBITHIBAaeT A0CONIOTHO YIIPYroe HelI060BOe CTOJKHOBEHHE C
TAKHMM K€ MOKOAIIMMCA IIAPOM, B Pe3yJIbTaTe 4ero OH IIPOIOJIKAET JBIKEHHE CO
cKopocteio V', HanpaBieHHOM mox yraom ¢ =30°K IepBOHAYAIBHOMY
HampasieHuo. [lom KakuM YoM O K TEePBOHAYAILHOMY HAIMPABIEHHUIO
JBIDKEHMA I[IepBOr0 IIApa HAINpPABIEHA CKOPOCTH P | BIOPOIO IIapa IOCIe
CTOJIKHOBEHUA?
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Oo0pa3sern; BO3MOKHOTO PEIIeHusT

Cmoco6 1. CormacHo yYCIOBHIO, IIPH CTOJIKHOBEHHH
IIAPOB MACCOM /M BBINOJHAIOTCA B3aKOHBI COXPAHEHUA
HMILyJIbCa U MEeXaHUIeCKOU BHengII/Il 5 )

’
mV =mV +mv, "V _mV) mV
2 2 2
IlepenmumremM TepBoe ypaBHeHHe B IIPOEKIMAX HA

HampasleHWe BexkTopa VM HA  HaIpaBleHHe,
TIePIIeHAUKYIIPHOE eMy:
V=V'cosp+Vjcosa, V'sing—-Vjsina=0.

C yueroMm 9TOrO, M3 3aKOHA COXPAHEHUSI MEXaHUYECKOH
9HEepPruu mMmeeM:

(V'2cos?p + 2V Vjcos @cos @ + Vlgcosza = (V2 + Vl2
unmn I1ocCjie COygapeHHnuda

(V')2sin’ + VlZsin2a =2V'Vjcos @cosa .

Paspenus npaByro u IeByIo YacTu ypasHeHud Ha V'V], noxydaem:

.—V—.

repe;s coygapeHuemM

V'sin’e . Visina

— = 2€0S QCos a.
Vi \%
V' sina
Tlockombry  — = ——, TO W3  TOCIAEAHEr0  ypaBHEHHWS  HAXOIUM:
Vi sing

sin asin @ = cos gcos a, umu tga = ctg @. Orcroma crexyer, uro a =1 /2 — @ = 60°.

Cmoco6 2. CormacHO yCIOBHIO, IIPH CTOJKHOBEHHH IIIAPOB BBINOJIHSIOTCA 3aKOHBI
COXpaHeHusdI UMITyJjIbCca U MeXaHHU4YeCKOH OHepruu:
= = = mVZ mV)?2 mV
mV =mV +mV;, = +
2 2 2
Bossenem mepBoe ypaBHeHume B KBagpar. Torma cucreMa ypaBHEHWH IEPENHIIETCS B
CIIeRyIOLIeM BHULE:

V=(VP+2V Vp+W, V2= (V)P+ V7
Jlasee BBINTEM M3 IEPBOrO ypaBHEHHA BTOpoe. B pesysibrare moydmm, 4To CKAIAPHOE
npoussenenue (V' - V1) =0, o ects V' L V1. Ilosromy yrona =m /2 — ¢ = 60",

Otser: a =1/2— @ =60".

IIpencraBmeHo mpaBuUIbHOE pelIeHHWE TONBKO B 00IeM Buze, 6e3 KaKux-i1nbo
YHMCIIOBBIX PACIETOB.

nJjin
IlpaBunbHO 3anmcaHbl HeobxoxuMble (DOPMYJIBI, 3alIKMCAH [IPABIIIBHBIA OTBET,
HO He IIPeJICTaBJIeHbI IPeo6pasoBaHus, IIPUBOSIIINE K OTBETY.

nJIn
B maremaTmueckux npeoOpasoBaHUAX KM BBIYHUCIEHUAX AOIYyIleHa OIIHMOKA,
KOTOpas IpuBeia K HeBEPHOMY OTBETY.

B pemenun comepskurcsi OmmMOKAa B HEOOXOAWMBIX  MATEMATHYECKHUX
peobpasoBaHUAX U OTCYTCTBYIOT KaKHe-I10O0 YUCIOBbIE PACUEThI.

nJIn
3ammucaHbl BCe UCXOMHBIE (DOPMYJIbI, HEOOXOIUMbIE JJIsi PEIIeHUs 3a1a4u, HO B
OIOHOMU u3 Hux momylineHa omubKa.

nJjin
OTrcyterByer onHa u3 POPMyJI, HEOOXOAMMBIX JIJIsl PEIICHHUs 3a/IaUH.

Bce cnyuam pemreHns, KOTOpble He COOTBETCTBYIOT BBINIEYKA3aHHBIM
KpPUTEpUsIM BBICTABIEHUs OIEHOK B 1, 2, 3 Oawia (Mcmoin30BaHue
HEIPUMEHUMOTO 3aK0HA, OTCYTCTBHE 00jiee OJHOTO WCXOAHOTO YPaBHEHUS,
pa3po3HEeHHbIE 3AIHUCH U T.IL.).

Kpurepuu oeHKH BHIMOJHEHUA 3aTaHUA Bamasl

IlpuBemeHo TIOTHOE TpaBHILHOE peIlleHHe, BKIIOYAIOlee CIeAyIOIne 3
SIIEMEHTBI:

— BEpHO 3amucaHbl (POPMYJbI, BBIpAKAIOIIHE (PU3WYECKHE 3aKOHBI,
IIpYMeHEeHVe KOTOPhIX HEOOXOIUMO JJIS PEIIeHUA 3a1a9i BLIOPAHHBIM CIIOCOO0M

(B IaHHOM peIeHUN — 3aKOHbL COXPAHEHUSL UMILYAbCA U MEXAHUYECKOU SHepeULL
npu ynpyzom coyoapenuu wapos);

— TpoBefieHbI HEOOXOAMMBbIE MaTeMaTUYeCKWe MIpeo0pa3oBaHUA U PaCUeThl,
MPUBOJAIIME K TPABUIBHOMY YHCIOBOMY OTBETY, U IIPEJCTABJIEH OTBET.

© MHOO, 2010 .

C ogHHM MOJIEM HIEaIBHOTO ra3a MPOBOJIST IIPOIECC
1-2-3, n300paxKeHHbIH  Ha  1'V-muarpamme.

HsBecto, uro 71; =300K, a 73 =4. Raxum
1
KOJIM4eCTBOM TemtoTel (O,,3 Ta3 obMeHANCA cC

OKpy:KalomuMu TenamMu B 9ToM mporecce? Orser
OKPYTJINTE 0 JeCATHIX MoieH KJ[x.

© MHOO, 2010 r.




Dusuxa. 11 knacc. Bapuant Ne 1-2

Oo0pa3sern; BO3MOKHOTO PEIIeHusT

Kak crnemyer u3 muarpammbl mpoliiecca, Ha ydacTke 1-2 TemmepaTrypa rasa mpsaMmo
MPOTIOPIIHOHATBHA €T0 00hEMY, TAK UTO 3TOT YYACTOK SBJISETCI M300apoU, a y4acTok 2—3
— u30xopa.

CorsacHo epBoMy HAYaIy TEPMOTUHAMUKH, (1,3 = Aj23 + 4Uj33.

Ha unsobapuom yuactre 1-2 ras coBepiaer paboTy

A =p,(V3=-1)=p (V3! V1= 1) =RT(V3/ V) = 1), HOCKOIBKY COTJIACHO
ypaBHeHuio Kmaneiipona-MenneneeBa ana 1 momna umpeanbHoro rasa p, V) = R7. Ha
HM30XOPHOM yd4acTKe 2-3 raz paboTel He coBepiIaeT, Tak 4YTo A,z = 0. SHauwur,
Aoz =RTL(V3/ V= 1).

Ilocronbky BHyTpeHH:As sHeprus U uoeaabHOTO rasa MpIMO IPOIOPIHOHAIBHA €ro
abcomroTHOM TeMmeparype 7, a TeMIepaTypsl B TOYKax 1 ¥ 3 0AMHAKOBBI B PAaBHBI /], TO
AT173=0,u14U)p3 = 0.

Tarum obpasom,

0193 =A4123=RG(V3/ V1= 1)=28,3-300-(4-1)=7470 Ox ~ 7,5 k]I,

Homyckaercs perienue "o 4actam" (€ IPOMEKYTOUHBIMY BbIYUCICHUIMH).

OtBet: 0,5 ~ 7,5 k/lxk.

®usuxa. 11 knacc. Bapuant Ne 1-2

B OOJHOPOAHOE IIOCTOAHHOE MarHuTHOe IIoJie C

naAyknuei B = 0,955 Tn momeliieHa KaTyIKa ¢

MaJIbIM COIPOTHBJICHHWEM, HAaMOTAHHAd Ha
NWINHIPUYECKHA KApKac M COCTOSINAs W3

N = 100 BuTKOB IJIONI[ABIO S=10cm?>
Kaxmeiid. Karymka Bpamaercsi € 49acTOTOMH
v =501 Bokpyr ocm, jeamell B INIOCKOCTH
BHUTKOB ¥ TIEPIEHAUKYJIIPHOH BEKTOPY B (em.

PUCYHOK). IIpnu TIOMOIIH CKOJIb3AIINX
KOHTAKTOB KOHIIBI KATYIIKU IIPUCOEIUHEHBI K
IIeNIW, COCTOAIIEeH W3  IIOCIIeJ0BaTEIbHO
COEMHEHHBIX PE3UCTOPOB COMIPOTHUBIEHUAMU

R=200mMu r=50wm. Haiigure ammiuryzny

IIepeMeHHOTO HaNpIKeHWsd Ha pPe3ucrope 7.

fBnenueM  caMOMHIYKIMM B  KaTyIIKe
mpeHedpeys.

Kpurepnu oeHKH BBIMOJHEHUA 3a{aHUA banner

IlpuBemeHo TOHOE TpaBUILHOE peIlieHue, BKIOYAIOee CIeIyIOIne 3
3JIEMEHTHI:

— BEPHO 3amucaHbl (POPMYJIbI, BBIPpAKAIOIIHE (DU3HYECKHE 3AKOHBI,
IIpUMeHEeHNe KOTOPhIX HEOOXOIUMO I PELIeHUA 3aa4i BRIOPAHHBIM CII0COO0M

(B [aHHOM peIIEHHW — nepeoe HAYAA0 MePMOOUHAMUKY, YDasHeHUe
Raanetipona—Mendeneesa, gvipascerue 045 pabomut 2a3a U C813b 6HYMPEHHElL
oHepzuu ¢ memnepamypoll y udeaibH020 2a3a);

— IPOBEJIeHbI HEO0XOAUMbIe MaTeMaTwdecKrue Mpeo0pasoBaHUSd U PAaCUYETHI,
MIPUBOAAINNE K IPAaBUIBHOMY YHCIOBOMY OTBETY, W IIpeicTaBieH orser. [Ilpm
9TOM JI0TyCKaeTcsa pereHue "mo yactam' (¢ MpOMeKyTOUHBIMH BbIUHCIEHHUSIMHE).

IIpencraBmeno mpaBWIBHOE peIlleHWEe TOJNBKO B 00uIeM BHie, 0e3 Kakux-imubo| 2
YHCIOBBIX PAcueToB.

nin
IIpaBunbHo 3amucaHbl HEOOXOAUMBbIE (DOPMYJIbI, 3aIHMCAH IPABUIBHBIN OTBET,
HO He IIPEeJICTaBIeHbI IPeodpasoBaHus, IPUBOAAIINE K OTBETY.

nian
B maremaruueckux mpeoOpasoBaHUAX HIM BBIYUCIEHHSAX OIyIIeHa OIIHMOKA,
KOTOpasd IpuBela K HEBEPHOMY OTBETY.

B pemennn comepiuTca OmmOKA B < HEOOXOAMMBIX MareMaTWdecKux| 1
Mpeo6pasoBaHUAX W OTCYTCTBYIOT KAKHe-TN00 YMCIOBhIE PACUETHI.

nJjim
3amnucagbl BCe HCXOAHBbIE (DOPMYJIBbI, HEOOXOJUMBbIE I PEIIeHHs 3a7a4u, HO B
OJIHOMU u3 Hux pomymieHa ommuoka.

nin
OrcyTcTByeT oHa U3 POPMYJI, HEOOXOIUMBIX IJIS PEIIeHUs 3a/IauH.
Bce ciyuam pemeHus, KOTOphle He COOTBETCTBYIOT —BBIIIEYKA3aHHBIM 0

KpPUTEpHUSIM BBICTABJIEHHWS OIEHOK B 1, 2, 3 Oawia (MCOOIb30BaHHAE
HENPUMEHUMOTO 3aK0Ha, OTCYTCTBHE 0ojiee OJHOTO WCXOAHOTO YpaBHEHWH,
paspo3HeHHbIe 3aIUCH H T.I1.).

© MHOO, 2010 .
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Oo0pa3sern; BO3MOKHOTO PEIIeHusT

MarauTHpI# IIOTOK dYepe3 BpAILAONIYOCH KATYUIKY W3MEHAeTCd [0 3aKOHY
@ = BNScos(2zvt+ @), B pesyiabraTe Yero B Hel, B COOTBETCTBHH C 3aKOHOM

3neKTpo¢1\)/1arHHTHoﬁ WHIYKIUH Dapanes, BO3HHKAeT IC WHIYKIUH
E = s =— @' =27vBNSsin(2nvt + @) ¢ ammaurygoi  E, = 2avBNS ~ 30 B (turpuxom

ob03HAYEHA orrepanusa BbIYUCICHUA HpOHSBOI[HOfI II0 BpeM€eHH OT IIOTOKa @)

RaTYIJ.IKa ABJIAETCA HUCTOYHHKOM II€PEMEHHOI0 CHHYCOUIAJTBHOTO HAIIPIHKEHHUd IJId
HpHCOGI[HHEHHOfI K HeW Ilenu wus pe3ucropos C 06IJ_II/IM COIIPpOTHUBJ/IEHHEM, pPaBHBIM

Ry=R+r=20+5=250wM. Ilpenebperas saBIeHHEM CAMOWHIYKIIUH B KATYIIKE U ee

COIIPOTHBJIEHHEM, HA OCHOBaHMH 3akoHa OMa s [OJHOM I[eN¥ MOKHO CYUTATh, YTO B
. . E 30
Ieny TedeT IIePeMEeHHBIH TOK C aMINIUTyAOH [ = R_O r—

S)
aMIUIATyAa HafeHus HANpaKeHUd Ha pesucrope /, mo 3akoHy Oma amd ydacTka Iiend,
pasHa U, =Iy-r=1,2-5=06B.
Homyckaercs peurerne "o yactam” (C IPOMEKYTOIHBIMY BHIUUCIECHUAMHE).
OrBer: U,( = 6 B.

= 1,2 A. CnemoBareibHO,

®usuxa. 11 knacc. Bapuant Ne 1-2

Ha CTeKJITHHBIN KJINH c MaJIbIM
npenovigomuM yriaom o = 0,05 pax magaer
TMIEPIIeHAUKYJIAPHO €ero IepemgHed  TI'paHu A
MapaJyIeJIbHBIH  IIy9OK MOHOXPOMATHYECKOTO __s,
cBeTa. Sa KIAHOM IIOMeIlleHa  TOHKas
cobuparmmias JUH3a C OITHYECKON CHIIOH o

D=1nmntp, a 3a Hed - DOKpaH, KOTOPBIH

HaXOAWTCI B (DOKAJIBHOH IUIOCKOCTH 9TOH
suH3bI. [1IIoCKOCTh JTHMH3BI MEePHeHIUKYIIApHA
oCHM  TAmaiIlero Ha  CHCTeMy  IIyJKa.
Ilokasarens mpeIOMIIEHHS CTEKIA, U3 KOTOPOTO
marotoBneH kiamH, n=1,8. Ha xkakoMm \

PACCTOSTHUY OT IMIABHOTO (DOKyCA JIMH3BI IIyYOK
cobepercsa Ha sKpaHe?

LTI A77r77

O6pasern; BO3MOKHOIO PEIIeHusT

Kpurepunu oneHKH BBHINOJTHEHUS 3aTAHUAA Banabr

IlpuBemeHo moMHOE TPABWIBHOE peIleHue, BRIOYAOIEe CIEeIYIOHe 3
SIIEMEHTBI:

— BEpHO 3ammcaHbl (QOPMYJbI, BBIPAKAKOIIHE (U3UYECKHE 3AKOHDI,
IIpYMeHEeHNe KOTOPhIX HeOOXO0AMMO JJIS PEIeHHUsA 3a1ady BhIOPAHHBIM CIIOCO00M

(B IAHHOM pEIIEHUU — 3AKOH INEKMPOMAZHUMHOU UHIYKYuu, 3akor Oma 0asn
SAMKHYMOLL Yenu u3 noc1edosamenbho coe0uHeHHbIX pe3ucmopos, 3akon Oma
dns ywacmka yenu);

— IIpPOBeIeHbl He00XOaUMbIe MATEMATHYECKHE IIPe00pPa30oBaHMsI U PaCUeThl,
NIPUBOAAIIYE K IIPABUILHOMY YHCIOBOMY OTBETY, W IpencTaBieH orBeT. [Ipu
9TOM JI0IyCKaeTcs pemienre "mo yactaMm" (C HPOMEKYTOYHBIMY BBIYMCICHUIMH).

IIpencraBieHo mpaBWIbHOE peIlleHHe TOJILKO B 00lieM Buie, 06e3 Kakux-aubo 2
YHCIOBBIX PACYETOB.

nJiIim
IIpaBunbHO 3amucaHbl HeOOXOAMMBIE (DOPMYJIbI, 3AIIMCAH MPABHJILHBIA OTBET,
HO He IIPeJCTAaBJIeHbI IPeobpasoBaHus, IIPUBOISAIINE K OTBETY.

JIN

B maremaTnyeckux mpeoOpa3OBaHUSAX KM BBIYHCIEHUAX TOIyIIeHA OIInOKa,
KOTOpas IpUBeJa K HeBEPHOMY OTBETY.

B cunmy ycnoBma samaun Ha IepeqHeH IpaHM KIHHA IIyY0K HE IIPEIOMIAETCH H
monasaeTr Ha 3aTHIOI I'PaHb C MAJIBIM YIIOM IageHud . COrIacHO 3aKOHY IIPEIOMIIEHHUI
CBeTa, yIoJ MPEeIOMJIEHNU IIy4Ka, OTCINTHIBAEMbIN OT IEePIEHANKYIIpa K 3aAHel rpaHu
KJIuHA, paBeH [ = no, Tak Kak LA YIIoB ¢ << | MOXKHO cymrTaTs, 4To SINQ =~ @ . Yroa
OTKJIOHEHMS IIyYKa OT IIePBOHAYAIBHOTO HANpaBieHus pasBeH Y= —a= (n—1)o, Tak
uto p << 1.

Takum 06pasoM, mocie NPOXOXKIEHWA 4Yepe3 KJIWH y3KWH [apajuIeNbHBIA IIy90K
MOHOXPOMATHYECKOTO CBETA IIafaeT Ha JIMH3Y IO YIJIOM Y K ee IJIaBHOH ONTHYECKOH OCH
u cobupaeTci B TOYKYy Ha 3KpaHe B (DOKATBHOHM ILIOCKOCTH JIMH3BI HA PACCTOSHUU

I=ftgy=fy= % r % or ee raasHoro ¢okyca (smece f=1/D - doxycHoe
paccrosHue JUH3bI). | 0.8.0.0
CnegoBarenbHo, [ ~ ( _D )a == .1 , 05 =0,04 M = 4 cm.

Ilomyckaercs peleHre «Io 4acTsaM» (C IMPOMEKYTOUHBIMYU BbIYUCACHUSIMH).
OTBerT: 4 cM.

RpHTean OII€HKH BBIINIOJHEHHUA 3aJJaHUA Bannabr

B pemenun comep:uTcs OmmOKAa B HEOOXOAWMBIX MAaTEeMATHUYECKUX 1
Ipeo6pasoBaHUAX U OTCYTCTBYIOT KaKHe-IM0O0 YUCIOBbIE PACYeThI.

nJImn
3ammcaHbl BCe UCXOIHBIE (DOPMYJIbI, HEOOXOMUMbIE Il PEIlleHus 3a1auu, HO B
OJIHOMU u3 Hux pomyreHa ommuobka.

nJIn
OrcyrcrByer oHa n3 POPMYJI, HEOOXOUMBIX JIJIsI PEIICHU 3a/IauH.

IlpuBeneno 1onHOe TpaBUIBHOE pelIeHWe, BKJIOUYalomiee cilexyoomuel 3
3JIeMEHTHI:

— BEpHO 3amucaHbl (POPMYJIbI, BBIpAKAOIIHE (U3UIECKHE 3aKOHBI,
IIpYMEeHEeHVe KOTOPhIX HE0OXOIUMO [IJIs PEIIeHHs 3a1a4l BhIOPAHHBIM CII0CO00M

Bce cmyuam pemreHmsa, KOTOpble He COOTBETCTBYIOT BblmieykasaunuemM| 0
KPDUTEpUAM BBICTABIEHUS OIeHOK B 1, 2, 3 Oamwra (ucnonb3oBaHue
HEIIPUMEHMMOIO 3aKOHAa, OTCyTCTBHE 00Jiee OJHOIO HCXOAHOTO YPaBHEHUT,
pa3po3HEeHHbIE 3AIUCH U T.IL.).

(B maHHOM peIleHHuN — npuUMeHeH 3GKOH NPeAOMAEHUS C8ema C Y4emom
MQIOCTU NPEenOMARIOWE20 Y2AQ NPUSMBL, HAUOeHO NO0MCEHUe MOUKU, 8
KOmopy!o cobupaiomcsa napaiieavrble Ayil NY4LKQG MOHOXPOMAMUYECKOZO0
ceema noc/ie nPoxXoIcOeHUs wepe3 AUH3Y);

— TIIpOBeNleHbl HEOOXOAMMBblEe MaTeMaTHdecKHe NpeoOpasoBaHWA M PaCUeThl,
NIPUBOAAINYE K IPAaBUIBHOMY YHCJIOBOMY OTBETY, W IIpeJcTaBieH oTBeT. llpwm

9TOM JI0IyCKaeTrcs pemienre "o yactaMm" (C IPOMEKYTOYHBIMY BBIUMCICHUIMHA).

© MHOO, 2010 .
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IIpencrasieno mpaBWiIbHOE pellleHHe TOJILKO B 00uieM Buie, 6e3 Kakux-audo 2
YHCIIOBBIX PACUETOB.

nJin
IIpaBunbHO 3amucaHbl HEOOXOMUMBIE (POPMYJIBI, 3AMHUCAH IIPABUIBHBIA OTBET,
HO He TIPEeJICTABIEeHbI TPeo0pa3oBaHus, IPUBOAIINAE K OTBETY.

nim
B maremarumdeckux mpeoOpa3oBaHUSIX KM BBIMUCICHHSIX IOIMYyIIeHA OIINOKA,
KOTOpas IpuBesia K HeBEPHOMY OTBETY.

B pemenun comepskurcsi OmmMOKAa B HEOOXOAWMBIX  MATEMATHYECKUX 1
peobpasoBaHUAX U OTCYTCTBYIOT KaKHe-Irb60 YUCIOBbIE PaCUeThI.

nJIn
3ammucaHbl BCe UCXOIHBIE (DOPMYJIbI, HEOOXOIUMbIE IJIsi PEIIeHUs 3a1a4u, HO B
OIOHOMU u3 Hux momylineHa omubKa.

nJin
OrcyTcrByer oHa n3 POPMYJI, HEOOXOUMBIX IS PEIICHUS 3a/Ia49H.
Bce cmyuam pemeHnsa, KOTOpble He COOTBETCTBYIOT —BBINIEYKA3aHHBIM 0

KpPUTEpUsIM BBICTABIEHUsI OIEHOK B 1, 2, 3 Oawia (Mcmoib3oBaHue
HEIPUMEHUMOTO 3aK0Ha, OTCYTCTBHE 00jiee OJHOTO WCXOMHOTO YpPaBHEHWS,
pa3po3HEeHHbIE 3AIMHUCH U T.IL.).

A Bmwxymasnca HeiTpaspHada dactuna ( 7 -Mesom) pacmajnach Ha [Ba Y-KBaHTa C
9HEePrusiMu El nu Ez, KOTOphbI€ JIETAT B IIPOTHUBOIIOJIOMKHBIX HAIIPaABJICHUAX.

. Ey
Haiinure ckopocTh YacTHITHI 0 pacmanaa, ecaun — = 1, 5.
2

®usuxa. 11 knacc. Bapuant Ne 1-2 10

Oo0pasen; BO3MOKHOTO PEIIeHUsT

HpI/I paciage 4YaCTHObI BBIINOJHAITCA 3aKOHBI COXpaHEHUdA HOJIHOﬁ JHeprum unu
HMILyIbCa.
E| - E,
b

c
rne E — oHeprus uacTumpl, m — ee macca, p — ee HMIIYJIbC, & V— CKOPOCTb. 3Iech
npuMeHeHa opMmysia JUHINTEHHA IS CBISH MACChI M 9HEPTHUH YACTHUIBI, M YYTEHO, YTO
WMIIyJabC )-KBaHTa (T.e. POTOHA) CBA3aH C €ro SHepruer coorHolenueMm FE = pc.

HOCKOJIBKy E] * Ez, U p * Py, TO (bOTOHbI MOTIyT ABUTaTbCA TOJIbBKO IIO HaIIpaBJIEHUIO

E=m02=E1+E2,p:mv:p1—p2:

JABUNKECHUS ﬂO-MBSOHa — B IIPOTHBHOM C(CJjiydae HapylaJjcsa Obl 3aKOH COoXpaHeHHUusda

UMILyJIbCa.
E\~E, _E\~E, _ (E/Ey)-1

me E +E, (E\/E)+1
OtBer:v=0,2c=6- 107 m/c.

c=0,2c=6-10 wmlc.

Orcroga v =

Kpurepnu oeHKH BHIMOJHEHUA 3aXaHUA Bamasl

IIpuBeneHo moMHOE MPABUILHOE PEIeHNe, BKIIOYAIIEee CACAYIOIINe SIeMEHThI: 3
— BEpHO 3amnucanbl (POPMYJIbI, BhIpaKaoIre (PpusndecKre 3aKOHbI, IPUMEHEeHNe
KOTOPBIX HEOOXOXMUMO Il PeIleHHs 3amad¥ BbIOPAHHBIM CIIOCOO0M (B JaHHOM

© MHOO, 2010 .

PEeLIeHH: — C683b MACCbL C NOAHOL dHepzuell 4acmuybt, 6blpaxdceHue 041
UMNYALCA LACMUYbL U C8A3b SHEPZUL U UMNYAbCA 048 homoHa);

— IpOBeIeHbl HeoO0XOAUMbIe MaTeMaTH4YeCKHe IIPeoOpasoBaHHSI W PACUETHI,
MPUBOIAINNME K HPABUJILHOMY YHCIOBOMY OTBETY, W TIpeAcTaBieH oTBeT. llpu
9TOM JIOIyCKaeTcs peluierye "mo yactaMm" (C ITPOMEKYTOYHBIMY BBIUHCICHUAMHA).

IIpencraBieHo mpaBUIBbHOE pelleHHe TOJbKO B 00IeM Buie, 0e3 KaKux-Iubo 2
YHCIOBBIX PACYETOB.

nJin
IIpaBuibHO 3anucaHbl HEOOXOMMMBIE (POPMYJIBI, 3AMIMCAH IPABUILHBIN OTBET, HO
HE IPeJICTABJIEeHbI IPeo0pa3oBaHus, IPUBOIAIINAE K OTBETY.

nJin
B maTtemMarmueckux mpeoOpasoBaHWAX WIM BBIYUCIAEHHUSIX IOMYyINeHa OIMOKA,
KOTOpas IpuBesia K HeBePHOMY OTBETY.

B pemenwn comepsurca OmMOKA B HEOOXOAWMBIX  MaTEeMAaTHYECKUX 1
MpeoOpasoBaHUAX U OTCYTCTBYIOT KaKHe-IMO0 YHCIOBbIE PACYETHI.

nJiun
3amucaHbl Bce HMCXOAHBIE (POPMYJIbI, HEOOXOAMMEBIE VI PEIIeHUs 3a[adu, HO B
OIHOMU u3 Hux momylineHa omubKa.

nJiun
OrcyrerByer opHa u3 opMyII, HEOOXOIUMBIX [IJIS PEIleHus 3aIa9Hu.

Bce cayuau permenus, KOTopble HE COOTBETCTBYIOT BHIIIEYKA3aHHBIM KPUTEPHUAM 0
BBICTABJIEHUA OIEHOK B 1, 2, 3 6amia (Mcronb30BaHWe HEIPUMEHHMOTO 3aKOHA,
orcyTcrBHe 60Jiee O[HOTO CXOMHOTO YPaBHEHN, PA3PO3HEHHbIE 3aIIUCH U T.II.).

© MHOO, 2010 r.




