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<!lH3HKa, II K1Jaee (3 - 1 / 14) <1lli3HKa. II KIlaee (3 - 2 /14) 

<1lE,D,EPAJThHbrn ~HTP TECTI1POBAHIDIlm (~
 
BapHaHT lIO 4lH3HKe N!! 3 '"'0 0000 

JIHCTPYKIJ.HH no BLIIIOJIHeHHID pa60TbI 

.Il:JIJI BhlIIOlIHeHIDI ::lK3aMeHa~OHHOHpa60Thl lIO <pH3HKe OTBO,lWTCJI 

3,5 qaca (210 MHHyT). Pa60Ta COCTOHT H3 3 tIaCTeH, BKlIlOYfalOl.I.l;llX 

363a,!(aHHH. 

T{acTh 1 co,!(ep:lKHT 25 3a,!(aHIiH (AI-A25). K K~OMY 3a,!(aHIHO 

AaeTCJI 4 BapUaHTa OTBeTa, 1i3 KOTOPhIX IIPaBHJILHhIH TOJIhKO O,!(HH. 

T{acTb 2 co,!(ep:lKHT 5 3a,!(aHHH (B 1-B5), Ha KOTophle cJIe)..(}'eT ,!(aTh 

KpaTKHH OTBeT. .Il:JIJI 3a,!(aHHH B 1 H B2 OTBeT Heo6xo,!(HMO 3alIHcaTh B 

BH,!(e Ha60pa I(Hepp, a AJIJI 3aAaHlIH B3-B5 - B BHAe YfHCJIa. 

T{acTh 3 COCTOHT H3 6 3a,!(atI (CI-C6), AJIJI KOTOphlX Tpe6yeTCJI AaTb 

pa3BepHYThle pellleHHJI. 

TIPH BhlIIOJIHeilllH 3a.n:aliHH B3-B5 YfaCTH 2 3HaYfeHIIe HCKOMOll 

BelIHYfHHhI cJIe):()'eT BhIpa3lfTh B Tex e,!(HHHI(aX epl13H'IeCIG1X BelIHYfHH, 

KOTophle YKa3aHbl B YClIOBHlf 3a)J;aHIDI. EClIH TaKoro yKa3aHIDI HeT, TO 

3HaqeHlfe BeJIHtIHHhl ClIe)..(}'eT 3alIHcaTh B Me~HapO,!(HOH CHCTeMe 

e,I:(HHHI( (CM). TIPH BhltIHCJIeHHI1 pa3pernaeTCiI lfCilOJIh30BaTb 

HerrporpaMMHpyeMblH KaJIhKYJIJlTOp. 

BHHMaTelIbHO rrpO'IHTaHTe KaJK,!(oe, 3a,I:(aHHe H rrpe,nJIaraeMhle 

BapHaHThI OTBeTa, eC11H OHH lfMelOTClI. OTBeYfaihe TOJIhKO IIOCJIe 1'01'0, 

KBKBhI IIOHJlJIH Bonpoc H rrpOaHaJIH3HpOBaJIH Bce BaplfaHTbl OTBeTa. 

BhIIIOm-IJIllTe 3a,I:(aHHJI B TOM nOPMKe, B KOTOpOM OHlI AalIh!. ECJIH 

KaKOC-TO 3aAaHHe Bb13bIBaeT y Bac 3aTpY.D:HeHHe, lIponYcTHTe ero. K 
nponymeHHbIM 3a,!(aHIDIM MO:lKHO 6y,I:(eT BeprryThCJI, eClIH y Bac 

OCTaHeTCiI BpeMJl. 

3a BhIl10JIHeHHe pa31IHYfHhIX no ClIO:lKHOCTIi 3aAaHlfH AaeTCJl O,!(HH 

HJlH 60Jree 6aJIlIOB. baJIJIhI, IIOnyYJeHHble BaMH 3a Bhll10JIHeHHble 

3aAaHHJI, CyMMHpylOTCJI. ITocTapaliTech BbIlIOlIHHTb KaK MO)!(HO 6oJU,me 

3a,I:(aHlill H Ha6paTb HaH60JIblllee KOJIHtIeCTBO 6aJIlIOB. 

lKeIlaeM yClleXa! 

Hl-DlCe npIlBe.n.eHhI CnpaBOYfHUe ):(aHHbIe, KOTOphle MoryT 

rrolla,I:(06HThCJI BaM rrpl1 Bhll10JIHeHHH pa60Tbl. 
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WCJIO 11: 11: = 3,14 

yClCopeHHe cB060):{Horo lIa,!J,eHI1H Ha 3el>lJIe g= 10 M/c2 

rpamrral..(HOHHBJI lIOCTOllHHalI Gc=6,7'1O11 H'M2/Kr2 

nl30BalI nOCTOJlHHaJl R = 8,31 )J.)ic/(MOJIh·K) 

nOCTOJlHHalI EOJIhQMaHa k = 1,38.10-23 )J.)lc/K 

nOCTOllHHalI ABora,!J,po NA = 6.1023 M011h1 

CKOpOCTb CBeTa B BaKyyMe c=3'IO
B 

M!c 

KO::l<p<pMlJ,HeHT npOnOpl..(HOHaJIbHOCTH B 3aKOHe 1 9??k=--=9'10 H-M-IKJI-
KynoHa 411:€0 

3ap!l.ll, ::l11eKTpOHa e = - 1,6·\0-19 Kn 

nOCTOllHHalI ITJJaHKa h = 6,6'10.14 )J.)[(·c 

COOltl1l0UlellUe Me;lfcoy Pi13JIU'lllblMU eOUllU~1lJf1ll 

TeMneparypB OK=-273,15°C 

aTOMHalI e.ll,l1HH.l..(a MaCCbl I a.e.M. = 1,66.1027 lCr 

1 aTOMHalI e.ll,HHHl..(a MaCCbI ::lKBHBaJIeHTI-Ia 931,5 M::lB 

1 ::l11eKTpoHBo11bT I ::lB = 1,6.10
19 

,1..1>K 

Nlacca 'laCmll~ 

::lJleKTpOHa 9,1·1O-
3I 

Kr 

npoToMa 1,673.10-27 
[(j" 

~eH:TpOHa 1,67510-27 Kr I 
lJz0 l1l1l0Cltl b
 

3 3
 
BO,I:(bl 1000 KI/M aHlOMHHI1H 2700 Kr/M 

KepOCHHa . 800 Kr/M )[(ene3a, CTaHH 7800 1<1'/",3 
3 

__~.::..c",-,-,,,----aIJ,eTOHB 790 Kr/M -.J ~ 3 

I}lOPMaJlbllble yOlO6U1I .n.aBJlemIe 105 Da, TeMneparypa O°C ] 

YOeJlbfUlJl 

TerIJIOeMKOCTb BO.llbI 4,2.10 
3 

)J.)[(/(Kr·K) 

TelUlOeMKOCTb TBep.l\OrO CBHHl(a 130.D:)lc/(lCr·K) 

TelIJIOeMlCOCTb TBep,LIOrO OJIOBa 230 )J.)lc/(KI·K) 
TelUlOeMKOCTb TBep.ll,orO )[(eJIe3a 460 )J.)ic/(Kr·K) 

Ten110Ta nap006pB30BBHI111 BOJlbl 2,3.10 
6 

.D:)[(/Kr 

TennOTa rrnaBJIeHWI CBI1Hl(a 2,5.10 4 )J.)lc/Kr 

TelIJlOTB 011aBJIeHI111 O)IOBa 5,9.10 
4 

)J.)lc/Kr 

TerrJIOTa OJIBIJJIeHI111 JIb,lJ,a 3,3.10 5 )J.WKT 

.,;;; 20119 "'EIlEPAJIbHLrfl I\EHTP T€(.TI-IPOBAHH~ .' lUII9 ~.€)lEPAJlhHLflll(EHTPT€CfHPOEAHI1JI. 
KonHPoBAIIHE, PAcnpOCTPAHEHI-IE H HCIlOJlb30BAHHE bE3 m1CLMEHHOro PAJPEWEIHIR KomlPOHAHfJE, /'ACllPOCTPMIEIlHE H HCIIOJlb30BAHl1E bE3IlHCbMEHHoro PA"PEWEHflJl 

<l>E)lCPAJlbHOro l\EHTPA T€CTHPOBAHHJl HE 1I0flYCKA€TCR <l>€!lCPAJlhHOro I(EHTPA TECTHPOBAl1HJI HE p,OIlYCKAE1C5J 



<l>H3HKa, 11 IOlacc (3 - 3 / 14)	 ¢H3lfKa, 11 ](J1aCC (3 - 4/14) 

MOJl.HPHQR Macca 

a.30Ta .- 28.10.-3 Kr/MOJIh B03J-\yxa 29.10-3 Kr/MOJIb 
aproHa 40.10-3 Kr/MOJIh KlfCJIOp0J-\a 32.10-3 

Kr/MOJlb 
BO,LVlHblX napoB 18.10-3 

Kr/MOJIb JIHTHH 6.10-3 
Kr/MOJIb 

remlll 4.10-3 
Kr/MOJIb HeOHa 20.10-3 

Kr/MOJlb 

3J1eK'rpoHa 0,5 M3Br3'''p,~no... 
Hei1:rpoHa 939,6 M3B
 

IIpoToHa 938,3 M3B
 

JlJ-\pa BOJ-\0p0J-\a : H 938,3 M3B Mpa 6epHJl1lIDI 9Be
 8392,8 M3B4 

HJ-\pa .n:eiiTepIDI 1
2H 1875,6 M3B Mpa60pa lOB 9324,4 M3B5
 

llJlpa TpHTIDl 3H 14N
1 2809,4 M3B	 HJ-\pa 1130Ta 7 13040,3 MJB 

ll.n:pa reJlIDl i He	 3727,4 M3B H,ll;pa KHCJlOpo.n:a 1~ 0 13971,3 M3B 

ll.n:pa JlHTIDl 36L'1	 5601,5 M3B Mpa KHCJlOpo.n:a 11 0 15830,6 M3B 

llJlpa JlHTH.H j Li 6533,8 M3B JI,lJ.pa epocepopa ~~ P 27917,1 M3B 

3a6uczv,IOCltIb n.n.OlnUOCltIU p uacblw,eHltOZO 60()JlHOZO napa om me.MneDamVDbl 

I, °C 
J

I -5 I 3 I 6 I 9 I 12 I 15 I 18 I 25 I' 50 
UJ,rlM I 3,2 I 6,0 I 7,3 I 8,8 1 10,7 I 12,8 I 15,4 , 23,0 I 83,0 

ITe.r.mepamypa n.n.a6JlellllJl 

CBHHua 327°C OJlOBa 232°C 

qacTh 1 

llpu 6blflOllHeHUU 3aoaHuu llacmu 1 6 611aHKe Om6em06 J~ 1 1100 

HOJl-tepOM 6blflOllHReM020 Bt1MU 3aiJaHUJl (AI-A25) 1I0Cma6bme 

31WK {(X» « lUlemO'lKe, HOJUep Romopou coom6emcm6yem HOJttepy 

6b16paHH020-6t1MU om6emq. 

Teno .n:BH)KeTCJI B.n:OJlb OCIi X. Ha 

pHcyHKe npe.n:CTaBneH rpaepHK 
@]	 U, Mlc 

30 I i 

3aBUCI1MOCTU ero CKOpOCTH v OT 

BpeMeHu t. Orrpe.n:eJl1ITe YCKope
20 

mIe Tena B MOMeHThI apeMeHH 

t l '= 2 C H t2'= 6 C. 

1) Qj '= 7,5 Mle2
, Qz'= 0 

10
 

2
2) Q] '= 7,5 M/c , Q2'= 30 Mlcz
 

3) Qj '= 15 Mlc 2
, Qz '= 0
 

4) QI '= 15 Mlc2
, Qz '= 30 Mlc2
 

o 2 4 6 t, C 

HaceKOMoe 3aBucaeT B rrOJIeTe Ha.u IJ;BeTKOM, He ca.JJ:jjCh Ha Hero, B TO ~ 
BpeW! Kor.n:a mITaeTCJI ero HeKTapOM. IIpH 3TOM 

1) Ha HaceKOMoe CMa TJI)KeCTli He .n:efiCTByeT 

2) Clffia TIDKeCTH, .ueficTBylOIl(aH Ha HaceKOMoe, paBHa apXHMe.n:OBoH 

CMe 

3) paBHO,lJ,eHcTuyr-oIl(aH CHnhl TJl)KeCTH H rro.n:beMHoH CHJIhI KphillheB, 

.ueHCTuylOIl(HX Ha HaceKOMoe, paBHa 0 
4) cuna TillKec-nr, .n:errCTByroIl(aH Ha HaceKOMoe, rrpeHe6pe)KHMO Mana ITO 

cpaBHeUHIO C rrO.JJ:beMHoH CMOH KphI1IheB . 

Y-qeHHK npOBeJi TpH oIIhITa, BO BpeW! KOTOphiX C rroMOIl(h1O~ 
,lJ.HIIaMOMeTpa rrepeMern;an 6pYCOK MaccoH ]vI = 100 r rro 

rOpli30HTaJIhHOrr rroBepxHoCTH ,lJ.OCKH, Harpy)KaH ero cBepxy rpy3aMH 

Pa3HOH MaCChI, IIoKll3amrn .JJ:HHaMoMeTpa F H Maccy rpY3a m B KIDI<",l:(OM 

OIIbITe OH 3arrHcan B ra6JIHIJ;)' KapaH.n:arnoM. IIo3.n:Hee 06Hap~HnOCh, 

"ITO o.n:Ha H3 3amrceH OKll3aJIaCh cTepToR. KaKoe -qHCJIO .n:omKHo 6MTh 

3arm:caHO B rryCTOH HqeRKe Ta6JIHIJ;hI? 

HOMep OIlhlTa .NH .N~2 Nd 
F,H 0,6 1,0 
In, Kr 0,2 0,3 0,4 

1) 0,6 2) 0,7 3) 0,8 4) 0,9 

MaJlh'lllK, CliM B	 HeI10.n:BIDKHOH: no.n:Ke, 6pocaeT rOp:l130HTanhHo~ 
60nbllIOH: KaMeRh, rrocne qero no.n:Ka HaqHRaeT fillhITh. B .n:aHlIOM 

cJI)"Iae BhlIIOnlUleTCJI 3aKOH coxpaHeHlUl 

1) MeXaHH'-IeCKOH 3HeprHH 

2) KlIHeTff'feCKOn :mepnm 

3) HMIIyJII,Ca CHCTeMhI Ten 

4) H MexaHH-qecKoH 3HeprHH, U HMrryJIhCa CHCTeMbI Ten 

@] ,[(Ba pe3HHOBbiX IlIHypa Pa3HOH )KeCTKOCTH kl H k2 pacTJlHynIl na O,Ufl)' H 

TY JKe .n:nHHY M. C'-IUTaTh paCTJl)KeHHe B o6mrx CJl)"IaJrX yrrpyrHM, KaK 

COOTHOCJlTCJI Me)Jc,IJy C060H rrOTeHll,HaJIhHhle ::meprHJ1 paCTHHYThlX 

IlIHypOB? 

1) E2 '=E I 2)	 E2 ==.!5J.. 3) £2 == k2 4) E2 == ki 
EJ k2 E J kl £) kI 

2 

'" 200~ <t>EJ!EPAJJbH blH ~EHTP TEcn1POBAHllJI. <C' 200" <l>EI\EPAJ[bHbIH lIEHTP TECTHPOBAHHJI.
 
KOIIHPOBAHIIE, PAcnpOCTPAHEHHE 1-1 HCIIOllbJOBAHHE 6E3 nHCbMEHHOro PA3PEWEHHJI KonHPOBAHHE, PACnpOCTPAHEHHE HHcnonh30BAHHE l>E3IlJ1ChMEHHoro PA3PEWEllli>I
 

'lJEI\EPAJ1bHOrO lIEHTPA TECTHPOBAHHJI HEI\OnYCKAErCJL <t>EJJ.EI'AJlbHOro ~EIITPA TEI..'TI-IPOBAHHJI HEI\OIlYCKAETCJI.
 



<l>H3HI<a, II KJlacc (3 - 6 1 14)
<1>H1HI<il, 11 KIIacc (3 - 5/14) 

5
I1J(eaJIhHhIli o.n;HoaTOMHhIR raJ rrepe@J .Teno BPluu;aeTCH no OKp}')KHOC'fU, pacnOnOJKeHlWR B ropH30HTaJIhHOR	 [All] p,10 ITa 

DJIOCKOCTH. ITpoeKll,IDI yCKOpeHH5l Tena Ha OCh X B 3aBHCHMOCTIi OT	 XOJ(UT IT3 COCTmIHIDI 1 B COCT051HI1e 2
 
cornaCHO rrpeJ(C'faBJIeHHOll Ha pHcyHKe
BpCMeHU MeH5leTCH B COOTBeTCTBHH C ypaBHeHHeM ax = A cos ( co t), r.n;e 1,

0+~~~~~~~~~~f~ 
2 J(MarpaMMe. KarylO pa60ry npM 3TOM IA =- 0,5 M/c ; w = 21t C-I. ITepHo.n; Bpam;eHIDI Terra paBeH 

cOBepIIIaeT raJ?	 0,5+ i 
:
I1 
:
I1) 0,5 C 2) 1,0 C 3) 21t C 4) - C	 1) -75 r<,ZJ:)j( 

21t 2) 0 
3) 75W a 2 4 V, M 

J 

@] Ha Teno MaCCOH. m = 40 r B TeqeHHe ,D;Byx ceKyu.n: 4) 225 r<,ZJ:JK 

.n;eRCTByeT CHJIa F= 0,12 H (CM. pHC.). LIeMY paRHa 

KOHeqmUr CKOpOCTh Terra, eCllU ero HaqarrhHaH 
TeMrrepaTypa HarpeBaTellil TerrnOBoro J(BHraTeJIH, pa60TaIOlIJ,ero rroCKOpOCThlO Vo = 8 Mlc?	 

I 
Al2 

1'1 ~_ U;HKJIY KapHO, paBHa 500 K. 3a OJ(I1H U;ITKJI pa60Qee TellO OT HarpeBaTeJIH 
1) 8 Mlc 2) 10 M/c vo rronyqaeT KOnIIQeC'fBO TennOThI 35 000,lJ,lK IT cOBepIIIaeT pa60ry 
3) 12 Mlc 4) 14 Mlc 7000 )J,JK. TeMrrepaTypaxoJIo.n;HJIhHHKa TerrnOBoro J(B¥!raTeJIJI paBiIa 

1) lOOoe 2) l2re 3) 400°C 4) 673°C 

[ill B 3aKphiTOM cocy.n;e Haxo.n;I1TC5l HHepTHhIH. raJ MaccoR m. M - MOJIJIpUaJ{ 

Macca raJa, N - qI1cno Morreryll raJa B cocy.n;e. KaKaJI f{3 cPOPMYll 

orrpe.n;eJI5leT nOC'fo5lHHYIO ABora.n;po? 

m1) MN	 3) mN 
2) Nlvim	 M 

Ha pucYHKe rrpe.n;C'faBJIeHbI .n;Be M30XOphI,~	 p 
xapaKTepu3yIOIll,ue 3aBI1CI1MOCTh .n;aBJIeUIDI 

OT a6COJIIOTHOH. TeMrrepaTyphl B .n;Byx 

3aKphIThIX cocy.n;ax, co.n;epJKalI(I1x l1.n;eaJIh

IIhlH raJ B HeI13BeCTHOM KOJIHQeCTBe. 

KaKoBo COOTHOllieHue MeJK.D.Y o6beMaMH 

3THX cocy.n;OB? 

I) VI < V1
 

2) VI = V
1 

3) VI> V1 
o T	 rrpiI)j(eHHe 4,8 B. ITPH 3TOM corrpo- R2 

4) B03MOJKeU mo6oR 113 BLIlIIe	 TITBJleflHe peOCTaTa paBHo 

nepeQI1CJIemlhIX BapI1aHTOB	 1) 2 OM
 
2) '3 OM
 
3) 4 OM


TIPM HeKOTopOM a):(Ha6aTHOM paCillupeHUI1 TeMrrepaTypa H.n;eaJIhHOrO~	 4) 6 OM 
raJa YMeHhIIIaeTC51. KaKOBa pa60Ta raJa B 3TOM rrpou;ecce? 

I) rrOJIOJKMTeJIhHaJI
 

2) paBHa nymo
 

3) 0TPMu;aTenhHaJI
 

4) B03MOJKeH rrlO6oR 113 BhlIIIe rrpHBe.n;eHHhIX BapMaHTOB
 

IToCJIe Toro, KaK 3apHJKeHHhlll KOH,n:eHcaTOp nOCTOJUIHOH eMKOCTHlAB] 
nOJ(coeJ(HHHlIl! K HCTOQHI1KY TOKa, 3ap5l.D. au ero 06KJIaJ(Kax

4) M 
YMeHhIDUJlCiI B 4 paJa, rrpM 3TOM Harrpj[)KelLHe

Nm 

1
I) YMeHhIIIHJIOCh B 16 paJ 

2) YMeHhIIIHlloCh B 4 pa3a 

3) YMeHhlllHlloCh B 2 paJa 

4) He H3MeHHnoCh 
1 

B 3JIeKTpHQeCKOR u;emI, H306paJKeH

//A	 ~UJ 
HOR Ha pHCYHKe, COrrpOTI1BJIemur pe

3HCTOpOB paBHM: R I = Rz = 10M. 
AMIIepMeTp rrOKa3bIBaeT CITny TOKa," , ...... ' 

/ , .......
 
1,2 A, a BOflbTMeTP nOKaJhlBaeT Ha'" 

© 2009 $Et\ErAJIhHblfl llEHTI' TECTHI'OBAHI15l. <1:' 2009 <l>EIlEPAJlbHhllll\EHTP TECTHPOBAHHJI 
KOnI1POBAHHE. PACf{POCTPAHEHI1E I1l1CnOJlb30BAHHE bE3 nl1CbMEHHoro PA3PEWEHH.JI KOI1HPOBAHHE, rAcnpOCTPAHEI1HE H I1CIlOJTb30BAHliE 6E31lJo1CbMEHHom PA3PEWEHIlR 

,"EJ~EPAJIbHOro I.lEtITPA T£CTHPOOAHI15l HE JIOflYCKAETC>l <l>EAEPAJlbHOro llEHTPA TECTI1POBAHI1R HE AOnYCKAETCR 



<t>H3J1Ka, It KJIace (3 -7 /14)	 <!JH3I!Ka, I I K1Iaee (3 - 8 I 14) 

Ha BepUJ1<aJIblIO paClIOJJOJKeHHblH IIOJJOCOBOH MarHIIT[A1SI c==J
cBepxy na)];aer MeTaJIJIWIeCI<oe KOJJbnO (CM. pRC.). J(o Toro 

MOMeHTa" nOKa KOJJbnO He L\OJIeTIIT )];0 BepXHero KpaJI: 

MarHRTa, HH,l(}'KlJ;HOHHhIH TOK B HeM (J
1) He rrOJIBJUIerCJI
 

2) HarrpaBJIeH no 'laCOBOH CTpeJIKe (CMOTPeTb cBepxy)
 

3) HarrpaBJIeH npOTHB qaCOBOH CTpeJII<H (cMOTperb cBepxy) ~
 
4) BHaqaJIe HanpaBJIeH no 'laCOBOH CTpeJIKe, a 3aTeM 


rrpOTIiB 

lllKaJIa 3neKTp0MarHIITHhIX BOJIH )];enHTCH Ha rneCTb OCHOBHLIX ;J:Hana30

IIOB: peHTreuoBcKoe, BII)];HMOe, HH<jJpaKpacHoe, yJIhTpa<jJrroneroBoe, 

raMMa- H pawroII3nyqeHHe. H3JIY'Iemle KaKHX ,n:Harra30HOB HMeer )];JIHHy 

BOnHb!, o6nbIIIyIO, 'leM BH,n:HMhIH CBer? 

IA161 

1) yJIbTPa<jJHOJIerOBOe, peHTreHOBCKoe H pa;J:HOH3nyqeHHe 

2) YJJhTPa!pHoneroBoe, peHTreHOBCKoe H raMMa-mnyqeuIIe 

3) IIH¢paKpaCHoe, peHTreHoBcKoe H raMMa-H3nyqemle 

4) m-HtJpaI<pacHoe H pa,n:IiOR3nyqeHRe 

~171	 JIyq CBeTa JJa3epa HanpaBJIHIOT H3 OrrUf'IeCKH oonee nJIOTHOH Cpe,D;bI B 

OIITWIeCKH MeHee 1IJl0THyIO cpe.n;y no,D; yrnoM IIa,n:eHHH, paBHbfM 

rrpe,D;enhHoMY yrny rronHoro 0TP8JKeHHH. J(ocnrrHYB rpaHHIJ;bl pa3,D;ena 

.l(ByX cpe.n:, JJyq 

1) nOJIHOCThIO HC'le3aer 

2) .l(aJIee I1)];eT B.n:OJJb rpaHHUhI 

3) 'laCTI1'lHO oTpaJKaerc51, a 'laCTI1'lHO H.n:eT B.n:OJJb rpaHI1IU,1 

4) nOJIHOCThID B03BpamaeTcH B 60nee nnoTHylO cpe.n;y 

OTHOCHTeJIbHO 3eMnI1 CBeT OT Heno.n:BHJKHOrO HCTO'lHHKa 

pacrrpoCTPaH5lerCH co CKOpOCTbID c. J(Be MaurnHbl eJJ:YT no 

np51MOnHHeHHoH .n:opore ,lJ,pyr HaBCTpe'ly ,D;pyry C O,D;HHaKoBoH no 

'.Mo.n;ymo CKOpOCTbIO v OTIIOCHTenhHO 3eMJlFl. CBer <jJap rrepBoH MaurnHhl 

rrOrra)];aeT B rJIa3a IIIo¢epy BTOPOH MaIIIFlHbI, rrpFl 3TOM CKOpOCTb 

<jJOTOllOB 3Toro CBeTa OTHOCFlTeJJbHO BTOPOH MalIIliHhI paBHa 

IAI&] 

1) c+2u 
2) c+ u 
3) e 
4) e - u 

[Ali]	 J(BeqaCTHUhI O,D;HHaKOBOH MaCCI,I C 3apHJJ:aMH ql II q2 BlIeTalDT B 

O)];HOpO,D;HOe MarJUiTHoe rrOlIe TaK, 'ITO BeKTOpbI HX HaqaJIhHhIX 

CKopOCTeii rreprreH,D;HKyIDIpHhI JII[HIDIM MarHHTHOH HH)J;yI<UHH. 

CKOPOCTf, BTopaH QaCTI1IU>1 B 2 pa3a 60JJI,IIIe CKOpOCTH rrepBoH. KaK 

6y,ll,JT COOTHOCRThCH MeJK,D;y co6aH Pa,n:HyChI oKpyJKHoCTeii, rro KOTOphIM 

qaCTHIJ;hI rrpo.n:onJKaT CBOH rryn B MarHRTHOM rrone, eCJIH q2 = 2ql? 

1) R2 = R1 2) R2 = 2R1 3) R2 = 4R, 4) R1 = 4R2 

IAlO I fIpH a-pacrra.n:e 5l.n:pa H30Torra BHCMYTa 2Ji Bi 06pa3ye'fCH MPO 

H30Torra 

1) CBHHua 2~iPh	 2) CBHHu;a 2~i Ph 

3) TaJIJIIiH 2~~Tl	 4) TaJIJII-uI 207TI
81 

HCrrOJIh3Y51 ,D;aHHhle, rrpHBe.n:eHHhle B Ta6mrue {(3Hepnm rrOK051»,IAlII 
paCCqHTaihe 3HeprHID CB513H B Mpe H30TOIJa 6eplillJUill JBe . 

1) 39,5 M3B 2) 41,6 M3B 3) 58,4 M3B 4) 86,2 M3B 

~21 fIepHO,D; rrorrypacna.n:a 5I.llep mOTorra onOBa IJJSn COCTaBJIHeT 1] 8 .l(Heii. 

3TO 03Ha'iaeT, 'ITO 3a 118 .n:HeH H3 Bcex 5l.L(ep H30Torra, HaXO.L(JIrn;IiXCH B 

06pa3ue; pacrra.naeTC51 

1) B Cpe,D;HeM O,lJ,HO H,D;pO H30Torra 

2) npHMepHo rrOJIOBHlIa Bcex 5l,D;ep H30Torra 

3) KaJK,D;Oe BTopoe H3 5l,Uep H30Toua H B .n:aJIhHelllIIeM pacna.l( 3THX Mep 

rrpeKparn;aeTC51 

4) KalK.ll:Oe BTopoe H3 5l,l.lep H30TOU, a 3a cJIe.n:yIOuiHe 118 ,D;Heii 

paCna,l.laIOTC51 H Bce OCTaBIIlIIeCJI 5l,D;pa 

1-£To6hI	 BhIpBaTh 3JJeKTpoH H3 BerueCTIJa <jJoToKaTO,l.la, He06xo;J:HMO@2J 
cOBeplIIHTh pa60Ty BhIXO,lJ,a A. c])oT03tP<peKT Ha 3TOM <jJoTOI<aTO,lJ,e6y,D;CT 

Ha61IfO,lJ,aThC51 TonhKO B TOM cnyqae, eCJJI-l .n:JUIIIa BomILI rra,D;alOrn.ero 

H3JIY'ICHH51 y.n:OBJleTBOpJIeT COOTHomeHHfO 

J) Ie> ~ 2) Ie< ~ 3) Ie > he 4) Ie < he 
he he A A 
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<IlH3HKa. J I KJlace (3 - 9/14) 

[ A24	 YqeHHt\: XO'-leT rrpOBepHTh rHIIOTe3Y 0 TOM, '-ITO nOKa3aTeJIh 
npenOMneHllil BOJJ.U OTHOCHTeJIhHO B03.uyxa He 3aBHCHT 0'1' yrJIa 

na.aeHllil JIY'Ia CBeTa Ha rpaHH~ pa3,n:ena 3THX cpe,n:. )I..n:H :noro BO 

BpeMJI onUTOB, HanpaBJIIDI nyq na3epa Ha rpllllli~ pa3,n:ena B03.uyx 
Bo,n:a no,n: Pa3HUMH yrnaMH, yqeHHKy 

1) JJ.oCTaTOQHO H3MepjITh TOJIhKO yrJIhI na.n;eHIUI nyqa CBeTa 

2) .n.OCTaTOQHO H3MepliTh TOJIhKO yrnhI rrpenOl\meHWI JIY'Ia CBeTa 

3) He06xo,n:RMO H3Mep>lTh 11 yrJIhI rra,n:eHllil, Ii yrJIU npeJIOMJIeHIUI JIY'Ia 
caeTa
 

4) He fI)')KHO H3MepliTh HHKaKHe yrnhI
 

rEi]
 Bo BpeMJI 3KCrrepHMeHTa npo

BO.n.IillliCh H3MepemIJf TeMilepa

TYphI R ,n:aBneRllil fa3a, nOMe
mermoro B cocy.n. nOCTOJfHHOrO 
06'beMa V = 8 n. Ha pHcyHKe 

nOKa3aHhI pe3ynhTaTu H3Mepe
H!fIr, npo.n.enaHHhIX BO BpeMJI 
3KcnepHMeHTa. ITorpelliHocTb 

113MepeHllil TeMrreparypbI co

CTaaJIlieT 6.T = ± 10K, JJ.aBJIe

HUll 6.p = ± 10 Kila. ITo rrony

lJeHHbrM,n:aHHhlM onpe.n.emne, 

npH6nU311TeJIhHO KaKoe KOllH

lJeCTaO aelQeCTBa HaX0JJ.HTCJf B 
cocy,n:e. 

1) 0,4 MOJIb 
2) 0,7 MOllb 

3) 1,0 MOJIh 

4) 1,2 Monb 

p,KfIa 

500 ttl~J~T-r--,· -t---'---'-j"T-- - -J- I 
._.• 1 1

.oo±]
I 

-I T--kU I' 
300 t-t-.it-tt+-t+ ~.

f-+-+=t~ i I r-' 
200f---.L..1!l i I-~II--t-I,-t---' II'--14- I I '--l~r-I
100r.r-~J -IH-1--tj'

I rrt~i' I 
-'-1'II---l--\-TII -r-I I' 

I 1	 I 
o 100 200 300 400 t, °C 

¢U3H1<a, II K1lacc (3 - 10 / 14) 

qacTb 2 

OmBemo,w K Ka:JIciJo.My UJ JaiJuliuii BI-B2 6yiJem lteKOltlOpaJl nOCJle

OOBameJlbHOCmb l{U¢p. 31l1y nocfleOOBameJlbllOCltlb Haao JanUCamb B 

6flaliK oifl6emOB M 1 cflpaBa om llOjI;tepa coom6emcmBylOU{ezo 

3aOallUJl 6eJ IlP06eJl06 U KaKux-.nu6o CUMBO.nO«, llallUltllJl c nep80ii 

KflemOllKU. K(l;)/COYIO J{u¢py nUUlume B 011liJeJlblWii KflelttOllKe « 
COOlttBemCm8UU c nptlBeOellliblA-tU B 6.nallKe 06PaJl{aJltU. 

3neK1pH'-IeCKaJf u;eITI, COCTOHT H3 HCTOQHHKa TOKa (c BHY1peHHHM~ 
ConpOTHBJIeHHeM r), pe3HCTopa (c conpoTHBnemreM R 1) H KnIOlJa. K 

u;erI!1 napaJ1JIenbIIO rrepBoMy pe3HCTopy rro,n:COCJJ.HlIJIIOT nTop~ft (c 
conpoTHBneHHeM R2). Kalc rrpH 3TOM Ii3MCIDIeTCH BHerrlHee 

conpoTHBneHHe [(CUH, CHna TOKa '-Iepe3 IICTOQHHK TOKa H HanpmKerme 

na nepBoM pe3HcTope? 

)J;JIJl K8JK,n:OIr Bemr'fllHhI orrpeJJ.eJIHTe cOOTBeTCTByIOlQHH xapaKTep 

lf3MeHeHHJf: 

1) YBeJIH'-IHBaeTCJf 

2) YMeHhlliaeTCJI 
3) He H3MeHJIeTCJf 

3anHllIHTe B Ta6nH~ BLI6paHHbre U;HCpphl ,LJJIJI Ka)I(AOIr ¢H3H'feCKOH 
BeJIH'IMHhl ([(HCPphl B OTBeTe MOryT rrOBTOp5IThC51). 3aTeM rrOJIY'IHB
JlI}'I-OCJf nocne,n:OBaTenbHOCTh [(H¢P 3arrHUlHTe B 6na!l!c OTBeTOB N~ 1 
crrpaBa OT HOMepa 3a,LJ,aHllil B1. 

BuelliHee C!1JIa TOKa 'Iepe3 HanpmKcHHe Ha 
conpOTHnJICHHe [(erm HCTOl.J.HHK TOKa rrepBOM pC3HcTope 

KTO 1I3 yqeHbIx, '-IbM HMena nepe'-lHCJIeHLI B npanOM cToJI6u;e,[EJ 
3aHI1MaJIC5I Hccne.n.onaHHeM npO[(eCCOB B ra3ax, Ha3BaHHJI rcOTOpbIX 

ITpr1Be,lleHbI B JIeBOM CTOJI6u;e? 

llP0IJ.ECChl B rA3AX yqEHhIE 
A) 11306apHbrrr rrpou;ecc 1) aHfJIHHCKHli yqeHbII{ P. Eolinb H 

E) H30TepMWleCICHIrnpOu;ecc ¢paJr~3cKHH y'IeHbIii 3. MaplIOTI' 
B) H30XOpHLIH npo[(ecc 2) rppaH~3cKIIHy'IeHbrH )I( Wapm 

3)	 rjJpaII~3CKH:H Y'IeHbIH 
)K. rerr-JlroccaK 

K8JK,n.OMY :weMeHTy JICBOrO cToJI6u:a no,n.6epHTe rr03U[(HIO !f3 upanoro 
cTon6ua H BITHIlIHTe BbI6paHHbre [(HlPphl B Ta6mu-lY. 3aTeM UOnyl.J.HB
rnyroC>I IlOCJIe,llOBaTenbHOCTL IIH¢P 3arrHllIHTC B 6JIaHlC OTSCTOB N2 1 
crrpaBa 0'1' HOMepa 3aJJ.aHWI B2. 

L?-==t J IE B 
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<IJH3HKa, 11 KlIaee (3 - 11 114) <IJH3HKa, 11 Mace (3 - 12/14) 

Om6emOftt K Ka:JlCaOMY 113 3aaaUIIU B3-B5 6yoem ueKomopoe 'lIlCJlO. 
3mo 'lIlCJlO naao 3anucamb 6 6JlaUK om6emo6.M! 1 cnpa6a om 110
fttepa coom6emcm6y1OlI{ezo 3aaalluR, IlO'lUllaR C nep60u KlUmO'IKU. 
Ka:m:iJblu CWt60Jl (l/rutjJpy, 3anRmylO, 3110K MUUyC) nUUtume 6 
omiJenbltOU KllemO'IKe 6 coom6emcmBUU C npU6eOellHbIMU 6 6JlUHKe 
06ptI3l/raMu. EiJUltUl/rbt ¢U3U'leCKILY: BeJlU'lUll nucamb ne UV:m:HO. 

[§] nOClle TOJT'IKa 6pyCOK MaCCOR 100 r Ral:.fimaer JJ:BmKeRHe no 

UJepoxoBaToH ropH30HTaJII,HOH IIoBepXHoCTH co CKOpOCTLIO 6 Mlc. 
K03<P¢mJ;HeHT TpemUl CKOJIL)JCeRHJI Me)JCJJ:y 6pyCKOM H IIoBepxHoCTLIO 

paBeH 0,2. KaK)'lO MOIIJ;HOCTL 6YJJ:er pa3BHBaTL CWIa TpeHHJI 'Iepe3 2 C 

nOClle HalJ:aJIa CIeOJIh:JKeHHJI? 

~ KaKoe MIUIRMaJILHOe KOJIHlJ:eCTBO TeIIJIOTLI He06xoJJ:HMO IIo):(BecTR K 

CBHII~OBOMy 6pycKy MaccoH 200 r, B31IT0My IIpH TeMIlepaTYPe 20 0 e, 
'IT06bI ero ITOJIHOCTLIO paCnJIaBHTb? OTBeT BhIpa3RTe B KWIO):()KOyJUIX H 

oKpyrmlTe JJ:O ~eJIblJ(. 

~ qeMY paBHa JJ:JIRHa BOJIHLI JJ:e EpoiIJIJI JJ:JIJl npoToHa, JJ:BIDKymerocn' co 

CKOpOCTLIO 106 MJc? OTBeT BLIpa3HTe B ITHKOMerpax R oKpyrJIHTe JJ:O 

,ueclITblx. 

c-- lIe 3a6yiJbme nepellecmu Bce om6embl 6 6JlaHK om6em06.M! 1 

Ii:> 2009 <l>EJ.\EPAJlbHblil UEHTP TECTHPOBAHI1J1 
KtJnI1POBAHME, PACflPOCTPAHEHME If HCIlOllb30HAHHE SE3 nHCbMEHHOro PA3PEWEiiI1J1 

<!,EJ],EPAJlbHOrO llEHTPA TECTHPOBAHMJI HE AOIlYCKAETCJI 

qacTb 3. 

3aoaUUR CI-C6 npeiJcm06JlRlOm co6oii 3aiJa'lU, nOlluoe peUleHue 
KomopblX lle06xoiJUMo 30nucamb 6 6llauKeom6emo6.M! 2. PeKoMell
OyemCfl npo6ecmu npeiJ6apumenbHoe peUlellue Ita 'lep"06uKe. IIpu 
otiJOpMlleHUU peUtellUR 6 6llallKe om6emoB.M! 2 30nUUtumeCHa'ialla 
HOMep 3aoalwR (CI u m.O.), a JameM pemeuue coom6emcm8YlOlI{eii 
3Uaa'lu. 

@] Ha UJCJIKOBOH HHTH, npHKpeII

JIeHlmH K UJTaTHBY, EHCRT He3a

pIDIceHHbIH JIerKIlli UJapITK R3 

aJIIOMHHHeBoH ¢OJIhm:. OTpR~a

TeJIbHO 3ap5DICeIIHYl{) 36oHIITOBytO 

naJIo'IKy Me):(JIeHHO nOJJ:ROCHT Ie 

IIlapHKy, H UJapHK npHXoJJ:HT B 

JJ:BIDKeHHe. OmmIHTe JJ:BIDI:CCHITe 

rnapHKa ,[(0 IT IIOCJIC KaCaHHJI ero 

IIaJIOtIKOH: li 06oHCHHTC, YKa3aB, 

KaKRMH ¢IT3HtICCKHMH HBJIe

HIDlMH H 3aKoHoMCpHOCTJIMII OHO " 
BLI3Barm. 

IIOll/lOe npa8UllblIOe peUleHue KU:HCooii 113 3aOa'l C2-C6 iJomfcHo 

6KJlIO' lamb 3QfCOHbi U tjJOpMyllb!, npUMeneHue Komop',IX lleOUXOOll.lI'CO II 

aocmam01/.HO allR pemeHllfl 3aOU'lU, U mUK:Jfce MameMamU'leCKlle 

npeo6paJ06allUR, paC'lembl C 'lllClleflHblM Offl6emOA-t U, npu 
Heo6xoOUMocmu, pUCyHOK, llORCHRIOU{uii pewellue. 

@] C KpaJI KaMCHHCTOfO 06pLma, paClIOJIO)JCCHHoro Ha BbICOTC h == 20 M HaJJ: 

ypOBHCM 3ell<UIli, na.I\aeT KaMCHL. qcpe3 1 C rra.I\CIIHH KaMeHL yllpyro 

y.I\apHeTClI 0 ITJIQCKKH yqaCToK BLIcrynaIOmeu rpaHHTIIOU IIJIHTbI, 

pacrrOJIo)JCeHHoH K ropH30HTY nO)J; yrJIOM 30°, Ii ,[(aJIce JICTHT B 

CBo6o,L:\HOM rrOJIeTC. Ha KaRoM paccTOllHHH OT BCpTHKaJIH, BJJ:OJIh 

KOTOpOH Ha'lHHaJI na,[(aTh KaMeH!>, OH yIIaJJ:eT Ha 3CMJIlO? 

COnpOTliBJIelIHeM B03~a MO)!(HO IIpeHc6pe'Ir,. 

© 2009 <l>EJ.\EPAJlbHbIl1l\EHTP TECTHPOBAHHJI.
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<1>H'HKa. 11 KJIace (3 - 13 I 14) 

@] TeruIOaaH MarnHHa pa60TaeT rro UHKJIy 1 - 2 - 3 - 1 (CM. pHC.), 

COCTO.llII.J,eMY H3 H30XOpLI, H30TepMbI H H306apbI. KOJIH'IeCTBO TeruIOTLI, 

rro.JIY'ieHHoe pa60'IHM TeJIOM rrpH H30TepMH'IeCKOM pacIIllipeHHH Ha 

yqaCTKe 2 - 3, B 1,23 pa3a 60JIhrne, 'IeM Ha yqaCTKe 1 - 2. Pa6o'Iee TeJIO 

.lIBJIJleTC.lI O~HOaTOMHhIM H~eaJIhHbIM ra30M. BhI'fHCJIHTe pa6oTY, 

cOBeprnaeMyID TeIlJIOBOH 1;laIlIHHOH 3a O~HH l(HKJl. 

p, 105 
ITa 

2
4 

3 

3
20 V,,lJ;M 

pHcyHKe' H306paJKeHa OrrTH'IeCKM CHCTeMa, COCTOJlII.J,M H3 

TO'Ie'IHOrO HCTO'IHHKa MOHoxpOMaTH'IeCKOrO H3.JIY'ieHHJl S, 3epKaJIa H 

3KpaHa.,nJIHHa BOJIHLI H3.JIY'ieHHJl 680 HM. PaccTomrne OT HCTO'IHHKa 

CBeTa ,lJ;O 3epKaJIa 3 MM, a ,lJ;O 3KpaHa 300 MM. qeMy paEHO paCCTOJlHHe 

Me)l{):(y ,lJ;ByMJl 6JIIDKaHrnHMH TeMHbIMM IIOJIOCaMH HHTepl}lepeHl(HOHHOH 

reapTmffiI, paCnOJIO)KeHHOH Ha 3KpaHe HarrpOTHB MCTO'fHMKa? 

@J Ha 

3epKaJIO 

~//'//'//'/-%// :i: 
','
iii 31<T1aHI,' ....t' 

:::1> ,',,', ~ s 

5 

@] B H,lJ;eaJlhHOM KOJIe6aTeJIhHOM KOHTYpe aMrrJIHTy~a KOJIe6aHHH 

HarrpH)I(eHHH Ha KOH,lJ;eHCaTOpe paBHa 5 MB, a aMIDIHTY,lJ;a KOJIe6aHHH 

CIiJIhI TOKa B KaTYIIII(e paBHa 1,0 MA. Onpe,lJ;eJIHTe, 'Ie~ry paBHa CIiJIa 

TOKa B Ka1}'IIlKe B TOT MOMeHT, KOr,lJ;a HarrpH)I(eHHe Ha KOH,lJ;eHcaTope 

CTaHOBHTCH paBHhlM 4 MB . 

<1>H'HKa, II KJlaeC (3 - 14/14) 

Ha pHcyHKe npHBe,lJ;eHhI 'IeTLIpe JIHHllM Bll,lJ;HMOH qaCTH cneKTpa~ 
M3nyqeHHJl BO,lJ;0p0,lJ;a. 3HeprHH 3JIeKTpOHa Ha f)-OM ypoBHe aTOMa 

-hR 
BO,lJ;OpO,lJ;a orrpC,lJ;eJIJleTCH no epoPMYJIC En =-2-' r,lJ;c rrOCTO.llHHaJl 

f) 
1

Pll,lJ;6epra R = 3,29.10 15 
c- . ITepexo,lJ; 3JIeKTpoHoB Me~y reaKllMlf 

YPOBHJlMH C03,lJ;aeT BTOpyIQ cnpaBa JIllHllID B cneKTpc? IToKaJKllTe 3TOT 

nepexo,lJ; cXeMaTH'fCCKH, H306Pa3HB 3HepreTH'IeCKHe ypOBHH aTOMa 

BO,lJ;OpO,lJ;a B BH):{C Ha60pa rOpM30HTaJIhHhIX JImmiI. 

700 650 600 550 500 40Q HM450 

1IIIdili ill I I I II I I I II I I I I I I I I 
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