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<tJE.n:EPA"bHblll qEHTP TECTHPOBAHIDl~*~I
'.ii~,1
I~)h ~i ~ 
~_./ BapHaHT no $H3HKC .N1! 4 ~ 

HncTpyKl.{HH no BhInOJIHelnnO pa60ThI 

MJI BblTIOJIUemHI 3K3aMCHaUUOHHOH pa60Tbi no c!JIi3MKe OTBO.L\HTCH 

3,5 qaca (210 MHl-ryr). Pa60Ta COCTOHT H3 3 'IaCTeiL BKJIIO'lalOIT\UX 

36 3a.L\aFlHH. 

TIacT!> 1 CO.L\CP;KHT 25 3~aHHH (AI-A25). K Ka:lK;1.oMY 3a1l3H11l0 

,"(ueTCH 4 BapHaHTa OTBeTa, H3 KOTOpUX rrpaBHIThHblH TOllbKO O,'J,HH. 

'l.{acTb 2 co.nep4<HT 5 3a.n;amrn (B I-B5), Ha KOTOpblC CJ1eaycT .L\aTb 

KpaTKIiH OTHCT. AJIJI 3a.n;aIma Bl Ii B2 OTHeT Heo6xo.n;HMO JaIJIICaTb B 

BH)W Ha60pa l.l,HlPP, a .n;JIJI 3a.n;uHHH B3-B5 - B BHJJ:e qHClIa. 

'LfacTb 3 COCTOIIT Ii3 6 3a.L\Uq (CI-C6), ;J,lUI KOTOpbIX Tpe6YeTc~ .n;aTb 

pa3UCpHyrbIe pCmCHIiJl. 

I1pH BhInOJIHeIIIiH 3a,u:aHHll B3-B5 qaCHr :2 3HaQeHUe HCKOMOH 

neJIH'lHlIbI cneayeT BbIpa'lHTb B Tex e)J.JHIHl.{ax <pH3WlCCKflX BenWIHH, 

KOTOpbIC YKU3UHbI B YClIOBHH 3a.n;aHHJI. ECJIII TaKOrO YKa3amUi HeT, TO 

3HaqeHHe BCJJII'l.HHbl c"leayeT 3anHcaTb B MelKllYHupo.[(HoH CHCTcMe 

e.L\HHHLl, (eH). I1pH BbftIHCJIeHUH pa3pemaeTCJI HCI10nL30BaTf, 

uenporpaMMltpycMblH KaJIbKYJIJlTOp. 

BHHMaTeJlhlIO rrpoqlITaihe Ka)K,[lOe 3a.n;aHHe IT npe,Ul1araCMbIC 

BapHaHThI OTHeT<:, CCJIH OHH HMeIOTCJI. OTBeqaihe TOJIhKO noeJIC Toro, 

KaK BhI nOWIJ1H Borrpoc H IIpOaHaJIM3HpOBaJIy. Bce BapHaHThI OTBeTa. 

BLIIIO!III.lIihe 3a,u:aHliH B TOM nOpH.L\KC, B KOTOpOM OHM )],aHbI. ECJIIt 

KaKOC-TO 3a.n;aHHC BLl3hIBaeT y Bac 3aTpy.nHc1me, rrporrycTHTc ero. K 
npoI1YIJ.\ClIIlhlM 3a}:\aHHHM MO)f{HO 6Y.D:eT BcpayThC.lI, CC!HI y Rac 

OCTaIICTCll BpCMH. 

3;;, RLHIOJIHeHHe pa3JIU'IUbIX no C"!o)f{HOCTH 3a.D:aHHH .n;aefCH Ol.\HH 

IUH 60nce 6aJIJlOB. DaJIJIhl, nOJly'IcHHble BaMH 3a BbIIlOJIHCflHUe 

3agaHHH, cyMMHpylOTClI. I10cTapaihecb BblfIOmUfTb K3K MO)h:l-!O 60JJhIIJC 

33JJ:aIIltti H ua6paTh naH60JIbmCe KOl1H'ICCTBO 6aJmoB. 

JKeJlaeM ycnexa! 

HHlKe npl1Be,1leHhl CrrpaBO'lHbIC ;,:(aHHble, 1<0TOPhlC MorVT 

nOlla/l06MTbCfI BaM npH Bb1l10JJUCHHH pa60TLl. 
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U_!~~_~TpOHBOJIbT 1 3B = 1,6.10-/ 
4 

;1,:>1' _.J 

: .lW"acca '111C/IIllli

i 'jileK1110p.3 9,1·1O-3I 
Kr 

i rrpOTOH3 1,673.10 
27 

KJ' 
I - 6-ry
~~~"poH~ 1,_Q'1.9_::'~!' .,-'-'--- ----------- 
I TIJlomlloc:mb 
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<llH3HKa, II JUlacc (4 -- 3 /14) <I'If'"Ka, ; I "'lace (1 - 4/1 J) 

----------------------------------- - - ---l 
1AfoJlRpmlH MaCCa	 I 

UlOTa 28-10-3 
Kr/MoJlb B03.L\yxa 29-\0-3 Kr/MOJJb Pa30rHallIilHCb, CTpeK03a npCKparl(aeT llBI{)f(CllIUI KPhlJILilMH I[ 

apnlHa 40-10 3 Kr/MoJJb KI-lCnOp0.L\a 32- 10-3 
Kr/MOJIb I G~ 

aeKOTopoe BpeMll: l1Jlurm:pycT no HHepl(HH C 110CTOSIHIlOH CKOpOCThlO. 
BO.lVlHbIX napoB 18·) 0-3 

Kr/MOJlb JUlTHlI 6· 10 -3 Kr/Monb I IIpH 3TOM Ba CTpCK03Y .lleHcTHyeT
 
ren!.'~ ,!.:1 0-:_ KrlMO.% HeOHa 20.10-3 Kr/MoJIb J
 

1) TOJILKO CltlIa TIDKeCTM
 
::Jtlep~UJl nOKOR ::lJleKipoHa V,5 M31:1
 2) TO.%KO aJpO.llHHaMWIeCKaH CMa B03.llyuIlIoro 110TOKU 

HeUTpOHa 939,6 M3B 3) TOJIbKO apxHMc~oBa BblTa;IKHBaIOIJ~aJI CIIJla 
npoToHa 938,3 M3B 4) cl1rra Tjf)I<eCTM H a3p0.L\HHaMWIeCKaH CHJra B03.nyuIIIoro nOTOKa 

lljlpa 1I0)IOpO)~a : H 938,3 M3B lltJ:pa 6epJ1J1JJlfl! ~ ne 8392,8 M3B 

I; lIJ(pa Jleihcpl1l1 ?H 1875,6 !',bB ll.npa Dopa I~ 13 9324,4 MJB 
I1pOBOWIT HeCKOJlbKO 3KCrrepill>1eHTO!l, BO BpCMJr KOTOpblX 6pyCOK,[A~J[lIllPaTPtlTHli ~H 2809,4M3B 1l.npaa30Ta IjN 13040,3M3B 
HarpyMaJI CBCPXY rpj3aMl1 pa3HOH MaCChI, paBHOMepHO nepcMclqalOT e 

I 1I1~pa n~J1J1j1 iHc 3727,4 M3B lI.npa KllCJlnpOjla 1~ 0 13971,3 rvbB nOMOll.i,blO .lll1HaMOMeTpa no ropIf30HTa.'IhIIOff nOBepXHOCTM AOCKIt. 

I1orG13aHHe F .L\HHaMOMeTpa Ii cyMMapHylO Maccy m 6pyCK3 C rpy30M
IllllPaJIt1THll ~Li 5601,5M3B lI.npaKHC!lOpO,1(U !10 1583U,6M)B 

,l;ml KaML\oro Ol1hITa 3aHOCHT B Ta6JIHqy. qcr.ry palleH K03yHI}HUHCHT

Ill)'P~~THll __I..~~~_!i533,8 M3B llJIP~~~~epop~ l~ ~_E~~~::~ __J TpeHH9. CKO:IL)i(eHlfH !l. ? 
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I CBHlIIIU 327"C OJIOBa 232"C !
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r------, 
lVfaIIb'IHK H Halla CTOH1' Ha KaTKC Hl1liOM .npyr K ~pyry, npj.{ 3TOM JIC:.lill1l1

L~~j 
1.facTh 1	 IiX KOHhKOB paCIlOJlOMCHhl MeM)W C060H. napalUICJIhHO. MaJlhLIHK 

pyRaMH OTfaJIl<HBaeTCH 01' nallbI, CTPCMlICb OTKaTHThUI KaJ( :lW)\(JW 
!IIp,--;-;;blnoJl,;eltuu 3adaltuu 'Iaemu 1 8 6J1aw<e Om6el~~-;; HE 1 n~-;)l .L\aJ1hllie. HOClIC LIero fIalla 

ltOA-tepOM 8blnOJlltReMOlO 8aMU 3adoltUR (4.1-A25) nocmaObme I 
1) OCTaHeTCli lIa TOM lKe MeeTC

/ 3UUK ((x» 8 KJlemO'lKe, UOMep -,,;omopou coomOemC1n6yem HO.wepYJ 
2) OTKaTIITClI 0'1' lIaLfaJIhHoro nOllOlKCHlfJl I1a TaKoe Me paCCTOY-IIIIC, '11'0 

[~ 

l!,,'!!palt110?O 8aJ.,U omoema. _ 
H MaJIh'IIfK 

3) OTKaTHTCH 01' I1a'raJILHOrO 1I0JIQ)[(CIIml ua paCCT05IIIHC, ~1,IMeTlJ(J 

TeJIo .nBlf)KeTCH U.D:OnI) OCM X. Ha pMcyllKe MeHhIIlCC, LfeM M3JILLfI1K 

npCACTaBJJeH rpacPMK 3aBMCI1MOCTH npo U" M!~ t-._-, ''''--'.-.''..''--- - 4) OTKanrrC5I 01' IIaLHl.'IhHOI'O nOJlO)\(ClIHil HCl paccTolllll1C, 3aMCTJlO 

eJ(I~HI1 ero CKOpOCTH Ux 01' npCMcHH t. 60JIhllIee, 'rCM MaJIL'IHK 

Orrpc.nC:IHTe rrpoeK~lilO yCKopemUi Tena 

Ha OCb X B MOMeHT npeMeHH t = 2 C _ 

fIcpBOHalfaJlhHall CKOpOCTh na.llalOIl.i,CrO Tena OTJiOCHTCJILJiO 3<;:lJm-l U(.I) 0 l AS I 
KaK 1f3MCHl1TCH I<lfHeTHl.leCKaJI ::JHepnur TeJIa B Cl1C1'CMe KOOpW-lHaT,2) 0,5 Mlc2 ~Ttl~

2 CBH3aHHOH: C 3CMJIei1, eCJIH ero CKOpOCTh CTaHeT B.L\BOC MCHblllC?3) 0,75 M/c	 i L l ~ 
~~ ,


4) 3,0 M/c2 o 2. 4 8 t, C !) YBCJU:lLfHTCil B 4 pa3a
 

2) ynCJIW-l:HTCjj B 2 pa3a
 

J) YMCHbIIIHTCH B 2 pa3a
 

4) YMeHhIllHTcH B 4 pa3a
 

<) 2009 ¢E):(EPAllbHbIH llEHTP TEC1HPOEMH1Jl (t12009 ¢iEJl,EPAllbHbtK t~EHTr TECTl'IP"OHAHt~}}
 
KOIIHPOBAHHE, PACI1POCTPAHEIUlE H HCI10Jlb30BAIIIIE bE3 nHCLMEHHOrc, ?A3PEllIEHH~ t-..orrv.POB.AIH1.F.:: PACflPOCTPAHEHHE ~ IttCnOJlh30BAlH1E 6E1 nI1ChMF:JJl!(lI'{) i'·\3PU:JUif1j!
 

'PEi.LEPAJlhHOra IlEHTPA TECTHPOBAHH~ HE il0nYCKAET('~ <l>F,~EPA..%HOrO!.lUI! PA TECr'II'ORAJlflJl HE nOflYCKAL:l:Jl
 



C1lItlHKa, II KJl3CC (4 -5/14)	 <fJH3HKa, 11 KJI'cc (4 -6/14) 

Tello BpamaeTCH no OKpJ)I(HOCTH, pacnOJIO)l(eHHOH B ropH30HTaJILHOH	 I1pH HeKOTOpOM a,D;I1a6aTHOM rrpOl(CCCe TeMllCparypa lI,LiCaJIbIlOrO ra3a~	 IAIO I 
nnOCKOCTH. I1poeKl(HJl yCKopeHHH TeJIa Ha OCL X co BpeMeHeM MeHHeTCH YMeHbrnaeTCH. KaKOBa npH 3TOM pa60Ta BHernHHX ClIJI Ha,n; ra30M? 

B COOTBeTCTBI1H C ypaBHeHHeM ax =- 0, 5cos (21tt) , r,n;e Bce <pH3I£qeCKHe 1) nOJI01KHTCllbHaH
 
BellHqHHLI BLIp~eHLI B e,n;HHHl(ax Clf. YrllOBaH CKOpOCTh BpameHHH 2) paRHa H)'JIIO
 
Tella paRHa
 3) oTpHI:t:aTeJIhHaH 

1 4) B03MO)l(CH lII060H H3 BbIllie npHBe,n;eHHLIx BapHauToB1) 0,5 pa,n;!c 2) 1,0 pa,n;!c 3) 21t pa,n;!c 4)	 - pa,n;!c

21t
 

ITo peKe (He,n;aJIeKO 01' 6epera) IIJILIBeT nnOT MaccoH 140 KT co	 Jf,n;CaJIhHLIH o,n;HoaTOMHbIH ra3 nepe@]	 @I] V, M) 
CKOpOCTLIO 0,5 Mfc. MaJILqHK MaccoH 40 KT rrpuraeT C 6epera Ha nnOT XO,D;HT H3 COCTOHHHH 1 B COCTomHe 3 

2,0co CKOpOCTLIO 3 Mfc. CKOpOCTH nJIOTa H MaJILqHKa ,n;o CTOllKHOBeHHH comaCHO npc,n;CTaBlIeHHOH Ha pH

B3aHMHO nepneH,D;HKyJIjIpHLI. HaqaJILHM CKOpOCTh cOBMecrnoro CyHKC ,l:t:HarpaMMC. I1pH TIOM ra3 CO

,n;BH)I(eHHH IIIIOTa H MaJIL~Ka npHMepHo paBHa BcpllIaer pa60ry, paBH)'lo 1,0 

1) 0,8 Mfc 2) 1,4 Mfc 3) 2,6 Mfc 4) 3,5 Mfc 1) - 25 I<,l:VK 
2) 25 K,l:()1( 

1--q

21 .3 

I ' 
I ' 
I ' 
I ' 

,I '

'I ' 

I : 

o3) 125 ~	 2 p, 105 
I1a 

Ha pHcyaKe npe,n;CTaBlleHLI qeTLIpe Pa3llHqIThIX rpa<pHKa 3aBHCHMOCTH@J	 4) 175 rWK 
CHIlLI B3aHMo,n;eHcTBHH Me)l(.L(y MaTepHaJIhHhIMH TOqKaMH OT pacCTomHH
 

Me)l(.L(y HHMH. KaI<OH H3 rpa<pHKOB COOTBeTCTBYeT CHllaM
 

B3aHMo,n;eHCTBHH Me)l(,Ll;y MOJIeKYllaMH H.L(eaJIbHOrO ra3a?
 

TeMueparypa HarpeBaTeM TennoBoro ,l:t:BHraTeJIH, pa60TaIOmero no[A12! 
rurKJIY KapHo, paBHa 227°C,' a TeMneparypa XOllO,n;HIlLHHKa Ha 150°CF~ F~ FL_ F~ MeHbrnc. 3a O,l:t:HU I:t:HKlI pa60qec TCllO cOBcprnaer pa60ry 12 K,l:()I(, npH 

OrO r 0 

1) 2) 3) 

o B ,n;Byx 

cocy,n;ax 

Pa3JIHqHLIX l(HlllUl,L{pI£qeCKHX 

C 110,n;BH)J(HhIMH nopIIIHHMH v 
3aKmOqeH O,n;HH H TOT )l(e H.L(eaJILHLIH ra3 B 

HeH3BeCTIlLIX KOJII£qeCTBax. Ha pHcyaKe 

nOKa3aHLI rpa<pHKH 3aBHCHMOCTH 06beMa 

ra3a OT a6COm<lTHOH TeMnepaTypLI npH 

H306apHOM np0l(eCCe B KaJK,ll;OM I13 3THX 

COCy,n;OB. KaKOBO COOTHOllIeHHe Me)l(.L(y 

KOJIHqeCTBOM BemeCTBa B cocy,n;ax? 

r 0 

4) 

r 

3TOM nonyqaH OT HarpeBaTem KOllHQCCTBO TenllOTbI, paBHoe 

4) 40 K,l()I(3) 24 K,l]>K2) 20 K,Z::QK1) 18 K,lJ.JK 

/~
/' ,., .. '" 

,/ ........ 
~/ 

JABI +q +2q
0-----------.-------0 

A 

Ha pHcyHKe H306p~eHbI,LiBa nOllO)l(HTCllbHO 

3apH)I(eHHbIX rnapHKa, npHqeM 3apM 

npaBoro B,n;Boe 60JIbrne, qeM 3apM lIeBoro. 

BeKTop Hanpj{)l(eHHOCTH 31IeKTpHQCCKOrO nom 

paBHoy,l:t:aJIeHHOH 01' 060HX mapHKoB, HaupaBlIeH 

1) BupaBo 

2) BJIeBO 

3) K Ha6nIO,LiaTCllIO (K HllM) 

4) 01' Ha6mo,LiaTem (01' Hac) 

B TOqKe A, 

1) VI < V2 T 
2) VI = V2	 ° 
ClfY:~ 

4) B03MO)l(HO llI060e I13 BLIllIe npHBe,LieHHbiX COOTHOllIeHHH 

'02009 <l>EJlEPAJlbHb!l\ QEHTP TECTHPOBAHHlI ,,2009 <l>EJlEPAJlhllbfH QEHTP TECTHPOBAHHR.
 
KOI1HPOBAHIi:E. PACnpOc.,PAHEHHE H HCl10Jlh30BAHHE 6E3 I1HCbMEHHOro PA3PEIllEHHlI KOfU1POBAHlfE. PACl1POCTPAHEHHE H HCl10J1b30BAJ1HE bE3 I1HChMEIJHOro PA3P£IllEHHJI
 

<l>EJlEPAJlbHOrO QEHTPA TECTHPOBAHHlIIlE JlOI1YCKAETClI <l>EJlEPAJI],HOro QEHTPA TECTHPOBAHHlI HE I\OI1YCKAETCJI.
 



et>H3HKll, ll1CJI3CC (4 -7 /14) et>fl311J<a, 11 KJlacc (4 - 8/14) 

IAl4 I B :meRTIJIflIeCKOH [(elm, R306paJKeHHOH: 

na pRC)'HKe, COnpOTH:BneHIDl pe3RCTO

pOB paBHh1: R1 =Rz = 10M. AMnepMeT}J 

nOKa3hIBaer CRny TOKa 1,2 A, a BonLT-

Merp, 6Y,ny'IR npRCOe,lUllieHHLIM K 

TOtIKaM B II C rrapanneJIbHO llCTOtIHRKY 

TORa, rrOKa3LIBaeT HarrpIDKeHlle 4,8 B. 

ITPH 3TOM corrpoTHBneHKe peoCTaTa 
paBHO 

1) 2,0 OM
 

2) 3,5 OM
 

3) 4,0 OM
 

4) 4,5 OM
 

[1usl 

R z 

Ha BepTKKam,Ho pacrronmKeHHLIH: nonocoBOH MarHHT 

cBepxy II~aeT MeTaJ1JllflIeCKOe KOnL[(O, 11JI0CKOCTb 

KOToporo OCTaerCH BepTHKanbHoR (CM. pHC.). Bo BpeMH 

rra):{eHHH HH):{yKIJ;HOHHhIH TOK B KonbIIe 

1) rrOHBnHeTCH TonbRO B cnyqae, eCnH cBepxy y MarHHTa 

HaXO):{HTCH ceBepHbIR rromoc 

2) nOHBnHerClI TOJIbKO B cnyqae, eCJIH cBepxy y MarHlna 
Haxo.n:HTCH lO)l(HbrH nonlOc 

3) nOHBnHerClI rrpH JII060M pacIIono)J(emm rrOnlOCOB 
MarHHTa 

4) He rrOHBnlIeTCH 

o
 
m
 

Ha CTeKnHHHYJO rrpH3MY, CTOlIIIlYlO Ha CTone, HarrpaBnHIOT 

rOpR30HTanbHLrH II)"'IOK 6enoro CBeTa. 3a rrpH3MOH: pa3MelI\aIOT 3KpaH 

T~K, q1'o6hI 6bIJI BH):{eH crreKTP. MeHee Bcero 01' HaqanbHOrO 

HarrpaBneHHH OTKnOHHeTClI CBer 

[A16j 

1) 3eneHoro UBeTa, 60Jlee Bcero KpacHoro IIBeTa 

~ KpaCHoro [(BeTa, 60Jlee Bcero - ¢lHOneTOBOrO UBeTa
 

3) OpaH)J(eBOrO [(BeTa, 60nee Bcero - CHHero UBeTa
 

4) ¢llmJIeTOBOrO [(BeTa, 60nee Bcero - KpaCHoro [(BeTa
 

IAli]
 

~i!J 

I A191 

nyq caeTa na3epa HarrpaBJIlIIOT H3 OnTH'IeCKH 60nee IIJIOTIroH cpe.n:nI B 

OIITHqeCKH MeHee IIJIOTnyIO cpe):(y rro.n: yrJIOM rra.n:eHHH, MeHbIIIHM, qeM 

rrpe.n:eJlbHbIH yron nonHoro orpa)J(eHHH. )J,OCTHrnyB rpaHHUhI pa3.n:eJIa 

.n:ayx cpe)];, nyq JIa3epa 

1) rrOJIHOCThIO B03apalI\aeTCJI. B 60nee nnoTnyro cpeAY 

2) ):(anee pacnpoc1paHHeTCH B):{onh rpaHHIU>I 

3) qaCTIf'IHO orpa)J(aercH, a qaCTH'IHO pacrrpoc1JlaHHeTCH B):{OJIb 

rpamIIIhI 
4) qaCTIf'IHO o1pa)J(aeTc5I, a qaCTHqHO nepexoAHT B MeHee IIJIoTnyIO 

cpe):(y 

OTHOCH1'eJIbHO 3eMJIH CBeT 01' HenOABIDKHoro HCTOqHHKa pacnpoC'l'pa

HHe1'C5I co CKOpOCTbIO C. ITo npHMonHHemroll ):(opore e.n:eT aBT06yc co 

CKOpOCTbIO u, a HaBCTpeqy eMY H.n:eT TYPHCT co CKOpOCTblO u. CBer !pap 

aBTo6yca nOII~aeTB rJIa3a 1)1JHcry, npH 3TOM CKOpOCTb ¢lOTOHOB 31'oro 

CBeTa OTHOCHTeJlbHO TYpHCTa paBHa 

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

)J,Be O)];HHaKOBO 3apIDKeHHLIe qaCTHIILI MaccaMH mj H mz BJIeraIOT B 

O):{Hopo):{Hoe MarHHTHoe none TaK, 'ITO BeKTOphi HX HaqanbHhIX 

CKOpOCTeH: nepneHAHKYJIlIpHhI nHHHlIM MarHHTHOH HH):(yKIIHH. 

CKOpOCTb BTOPOH qaCTHIIbI B 2 pa3a 60JIbrrre CKOpOCTH nepBoH. KaK 

6Y):(yT COOTHOCHThCH Me)J():{y C060H P~HyCbl oKpy)J(HocTeH, rro KOTOPhIM 

qaCTHIIhI rrpo;:J:on)J(aT CBOH rryTb B MarHHTHOM none, eCJIH mz = 2m,? 

1) Rz=R] 2) Rz = 4R j 3) Rz = 8Ri 4) Rj = 8R2 

IAlO I 5I.L{po H30Tona npOTaKTHHH5I 2§~ Pa 

pe3YJIbTaTe 06Pa3YeTClI H.Qpo H30Tona 

1) BHcM)"l'a 2J1Bi
 

aUTTI1JI 218 Fr
u.... 87 

aKTHHID! 2UAc 
~ 
HerrryHH5I 93Np 

I1crronb3ylI AaHHhIe, rrpIiBe.n:eHHhle[All] 

rrpeTeprreBaer .n:Ba a-pacrra.n:a. B 

B Ta6mure «3Hcpnul rrOKOH», 

paCCQHTaHTe 3HeprHlO CBH3H B5I.D:pe H30Tona 60pa 1£ B . 

1) 32,6M3B 2) 41,5 M3B 3) 53,7 M3B 4) 65,1 MJB 

Q 2009 O:>EAEPAJlbHblli UEHTP TECTHPOBAHI1Jl «:> 2009 <l>EAEPAJIbHbJA UEHTP TECTI1POBAHI1Jl 
KOnl1POBAHlff, PACnpOCTPAHEHI1E II IIcn01Tb30BAHIoIE liD nlolCbMEHHoro PA3PEWEHHJl KonllPOBAHI1E, PAcnpOCTPAHEHI1E I1lfCnOJJb30BAHloIE 6E3 nHCbMEHHOro PA3PEUlEHIoIJl 

O:>EtlEPAJlbHOrO llEHTPA TECllIPOBAHHJl HE jlOnYCKAETCJl <l>EtlEPAJILHOrO llEHTPA TECTI1POBAHIoIJl HE .QonYCKAETCJl 



<I>H3I{Ka, 11 KJ,acc (4 - 10/14)<I>Il3HKa, 11 KJlacc (4 - 9/14) 

I A2ll ITepHO.n: rronypaCrra,l(a H,LJ;ep H3OTOrra OJIOBa IlJSn COCTaBJU{eT 40 MHH. 

3TO 03Ha'IaeT, 'ITO 3a 80 MHH 

1) pacrra.n:yTcH Bce H,LJ;pa H30TOIla, HaXOAllIqHeCH B o6pa3ue 

2) pacrra.n:yTc.lI rrpHMepHo TPH 'IeTBepnl H,LJ;ep H30TOrra, HaxOAHmHXCH B 

o6pa3ue 

3) paCrra,l(eTCH rrpHMepHO rrOJIOBHHa Bcex jI.n:ep H3OTOIla, HaxOAJlIqHXC.lI B 

o6pa:m:e 

4) pacrra.n:eTcjI IIpHMepHo o.n:Ha 'IeTBePTL Bcex H,LJ;ep, HaxOAHmHXCjI B 

o6pa3ue 

IAB I ITPH rrpoBe.n:eHHH 3KCrrepHMeHTaJILHLlX HCCJIe.n:oBamrn rro H3yqellHlo 

tP0To3<p<peIITa 6LIDO ycraHOBJIeHO, 'ITO <pOT03<p<peKT Ha6mo,naeTCH 

TOJILKO B TOM cnyqae, eCJIH ,nJIHHa BOJIHLI: rra,l(aIOlI(erO H3nyqeHIDI H 

KpaCmUl rpaHHl(a BelI(eCTBa Vxp <pOTOKaTO,na CB.lI3aHLI Me:>KJJ:Y C060ll 

CJIe.n:yIOll(HM COOTHOmeHHeM 

1) A< v xp 2) A> v xp 3) A < _c_ 4) A. > _c_ 
C C vKp vKp 

Ha Teno, rrorp)?KemIOe B )l(llJ(KOCTL, ,L\eHCTBYeT BLiTaJIKHBalOIqaH CHJJa.IA241 
Y'IeHHK XO'IeT Ha OrrhITe y6e,nHThC.lI, 'ITO BeJIWlliHa :noH CHJILI 3aBHCHT 

H OT 06'LeMa TeJIa, H OT IIJIOTHOCTH )l(H,L\KOCTH, B KOTOPYIO TeJIO 

rrorpyx<:euo. KaKoH Ha60p o6opy.n:OBaHIDI JJ:JUI: CBOHX OrrLITOB OH ,nOJDKeH 

BhJ6paTh H3 YKa3aHHbrx 'IeTLipeX BapllaHTOB? 

A £ B 

E r f r A 

1) A, lJ, r,)J, 2) A, 5, r, E
 
3) 5, B, )J" E 4) E, B, r, )J,
 

:0 2009 <l>EAEPAlIbHblilI1EHTP TECTHPOBAHIUl
 
KOllI1POBAHI1E, PACflPOCTPAHEHI1E H I1CflOJlb30BAHHE 6E3 f1HCbMEHHom PA3PEWEHHiI
 

<l>EAEPAlIbHOI"O I1EHTPA TECTHPOBAHHiI HE AOflYCKAETCiI
 

IA2SI
 HeKOTopoe KOJIH'IeCTBO 

HHepTHoro raJa aprOHa, 

IlOMeIqeHHOrO IlO,L\ IloprnHeM 

B l{HJJHHJJ:pWleCKOM cocy.n:e , 

Me,L\JIeHHO HarpeBalOT. ITpH 

3TOM noprnem rrepeMema 

eTCjI B,L\OJlL CTeHOK l{HJIHH,n

pa nOKa ,naBJleHlle aprOHa 

60JILrne ,L\aBJIeHlfjI OKpy

)l(aIOlI(erO UHJIHu.n:p B03.L\YXa, 

paBHoro 100 ilia. Ha pH

cymce rrOKaJaHLI pe3yJILTaTLI 

H3MepeHHH, npo,neJIaHHLlX 

V, JI 
4 T--~---r--'---T---r--'---T--~ 

I I I I I I I , 
, I I I I I I I __ ..1 J. __ -L. __ -1 J. l.. __ "'" I 
I I I I I I I I 
I I I I I I I I 

3 +--~---}--+--~---~---~--~---: 
'tt I I I I t 
I I I 1 I I I r.;, 

---t---r--T--t---t-_...L-_-~--~101I J I I I 

2 +--~---}---l_--~---~---...--~---: 
I I I I I I I I 
I I I ril I I I I 

---t---1.---f-~--+---:---_t---: 
I I I I I t I[;J 

1L!r-1---r--+--4---t--t--+---1 
J I I f I I I f 

--i---t--- -:- --,---}---:---1---: 
, I I , I I I I 
I I I I I I I I 

o 100 200 300 400 1, °C 

BO BpeM.lI 3KcrrepHMeHTa. ITorpernHOCTL H3MepeHIDI TeMneparypLi 

COCTaBJU{eT 6.T= ± 10 K, 06'LeMa 6.V= ± 0,1 JI. ITo nony'IeHHLIM 

.n:aHHLIM orrpe,L\eJIlue, rrpll6JIH3HTeJILHO KaKajI Macca aproHa HaXO,L\IlTCH 

no.n: rrOpIllJieM. 

1) J,2 r 2) 1,8 r 3) 2,4 r 4) 3,0 r 

© 2009 <l>EJ\EPAJlbHbrll UEHTP TECTHPOBAHHJl
 
KOllHPOBAHHE, PACflPOCTPAHEHHE H HCflOJlb30BAHHE 5E3 f1HCbMEHHom PA3PElllEHI1i1
 

<l>EAEPAJlbIJOrO I1EHTPA TEL'HPOBAHIUl HE AOllYCKAETC~
 



<I>H:1HKa, I I lCJIace (4 - 11/14) 

qaCTh2 

OmsemOM K KaJICdoMy U3 JaOaHU" Bl-B2 6yoem HeKomopaR noc.ne
008amenbHocmb I{U¢p. 3my nOClleoosamenbHocmb Haoo JanUCamb 8 
6JlaHK omBemOB JVi! 1 cnpaBa om 110Mepa coom8emcmsylOUI,ezO 
JaiJaHUR 6e3 npo6enOB U KaKUX-Jlu6o CUM80Jl08, Ha'lUHUJl c nep80U 
KJlemO'lKu. KaJlCOylO Uruppy nUUlume 6 omtJenbHOU KIlemO'lKe 8 

COom8emCm8UU C nIJUSeOeHHblMU s 6JlaHKe 06P03l1,aMU. 

3neKTpRQeCKall uenb COCTORT H3 HCTOQHHKa TOKa C BHYTPeHHliMC!O 
corrpOU:!BJIeffifeM r, pe:3HCTOpa C conponmnemreM R 1 H KJIlOQa. B neIUI 

rrOcne~OBaTenbHOrrepBOMY pe3RCTOpy rrO~COe,L(HIDIIOTBTOPOH. pe3HCTOp 

C corrpOTMBneHHeM R2 • KaK npH 3TOM H3MeIDleTCJl 06m:ee 

cOrrpOTHBJleHHe uerrH, CRJIa TOKa Qepe3 RCTOqOOK TOKa H MOIlUfOCTb 

TOKa B rrepBOM pe3HCTope? 

~J]jl KaJK,lJ.OH BeJIIflIHHlJ OIIpe~enHTe COOTBeTCTByIOIIUiH: xapaKTep 

H3MeHeHHJi: 

1) yneJIlfqlfBaeTCJl 

2) YMeHbIIlaeTCK 

3) He H3MeIDIeTCJI: 

3alIHIIlRTe B Ta6JIRI:(y BbI6paHHLle UH<pPbI .D:JlJl KaJK.n;OH <pH3HQeCKOH 

BeJlHqHHbI (UH<PPbI B OTBere MOryr rrOBTOpKThCJI:). 3aTeM nonyqHB

IIIylOCJl nocne.n;OBaTeJThHOCTh UH¢P 3alIHIIDlTe B 6naHK OTBeTOB N2 1 
cnpaBa OT HOMepa 3a,uaHH»: B 1. 

06UJ;ee I CHlla TOKa Qepe3 MOl1.\HOL"Tb TOKa B 

coapOTUBJIeHHe uenH I1CTOqJIHK TOKa rrepBOM pe3RCTope 
, 

YCTanOBHTe COOTBeTCTBHe MeJK.D:Y Ha3BaHIDiMH .n;HaUa30HOB~ 
3neKTp0ManmTHbIX BonH, nepellHcneHHbIMu B JleBOM CTon6ue, H 

RHTepBaJIaMH '!aCTOT, nepellHCneHHbIMH B npaBoM CTon6ue. 

3JIEKTPOMArHlITHbIE IIHTEPBAJIhI qACTOT
BOJIHhI 

A) pa):(HOBOJIHbI 1) 3.104 
- 3.10 13 IU 

E) BH,!(HMoe H3nyqeHHe 2) 3.10 14 
- 8_10 14 rU 

B) peHTreHoBcKoe R3nyQeHHe 3) 3.10 16 
- 3.10 19 10: 

K~ol'.ry :meMeH1}' JIeBOrO cTon6ua aO,l:l6epUTe n03UURIO H3 npaBoro 

cTon6ua H BrrHlIIHTe BbI6paHHhle URePpb! B Ta6JIHI:(y. 3aTeM nonyqHB

WYlOC.ll lIocne.n;OBaTeJIbHOCTb UR<lJp 3anHIIIHTe B 6naHK OTBeTOB NQ I 
cnpaBa 01' HOMepa 3a.o:aHIDl B2. 

EgOJB\ 

<I>H3HKa. JllCJlacc (4-12/14) 

Om8emOM K KaJICdOMY U3 3aoaHUU B3-B5 6ydem lleKOmOpoe 'IUCllO. 

3mo 'lUCllO Haoo 3anucamb s 6JlaliK om8em08 JVi! 1 cnpasa om 110

Mepa coomsemcmBylOUl,ezo 3aoalluR, lla'lUIIUR C nepSO" KJlemO'lKU. 
Ka;m:ObIU CUM B 011 (Uruppy, 3anitmylO, JllaK Mll1lYC) nUUlume 8 
omdenbHOU K.IlemO'lKe 0 coomoemcm8UU c npu6eiJell1lblMU 8 611allKe 
06PU3l{UMU. EOUHUUbl rPU3U'leCKUX 8enU'lUIl nucamb He IlY:)I(:1I0. 

@] KaMeHb MaccoH 100 r 6POCaIOT C Kpall 06pbIBa BepTHKaJIbHO BOO3 C 

HaQaJIbHOH CKOpOCTbIO 4 wc. BWIHCnHTe KHHeTHqeclC)'IO ::meprHIO 

KaMHJI qepe3 1 C rrocne Haqana II~eHH»:. ConpOTHBneHHeM JUjHJI<eHHIO 

co CTOPOHbI B03~a cJIe~eT npeHe6pe'lb. 

100 r Jl<R~KOrO OJIOBa rrpH TeMrrepaType 232°C BJIHBalOT B BO~,[E] 
HaxO.wnnyroCJl B TerrnOH30JIRpOBaHHOM cocy.n;e apH TeMuepaTYPe 

100°C. KaKoe KonuqeCTBO BO,[lh! npeBpaTIITCJl B rrap .n;o Toro MOMeHTa, 

nOKa YCTaHOBIITCJl TennOBoe paBHoBecHe? OTBeT BbIpa3RTe B rpaMMax R 

OKpyrJIHTe .n;o ~eC.llTbIX. 

@J B HeliTpoHorpaqam ,lJ)lH onpe.n;eJIeHH»: cTpyKryphI Bem:eCTBa 

HCnOJIh3YlOTCX HeHTpoHbI, ):(IH!JKYm:HeCJl co CKOpOCTbIO 1 KMlc. lIel'.ty 

paEHa .n;JII1Ha BonHbI.o:e OPOHmr,Wlll 3TH.X HeHTPoIIoB? OTBeT BbIpa3HTe B 

HaHoMCTPax R oKpyrJIHTe .0:0 .o:ecJlTbIX. 

qacTh 3 

3aoaHUR CI-C6 npeocma8llJtlOm co6ou 3aOa'lU, nOJlllOe peUleHue 
KomopblX lteo6xoiJUMo 3anucamb « 6J1aHKe om«em08 JVi! 2. PeKoMeH
oyemcR npoBecmu npe06apumenbllOe peUlellue Ita 'lepU08uKe. llpu 

o¢opMJlelluu peUleHUR B 6JlaHKe om8emOB M 2 JallUUlllme CHa'l(llla 

HOMep 3aiJaHUJf (Cl U m.o.), a Jume.Jlf peuteHIle coo11l«emC11l«YlOuleu 

300a1lu. 

@] K 3JIeKTp0cKony C onym:eHHbIMH JIHCTOllKaMR 

Me)l;JIeHHO no.n;HOCJl:T (1) rrOJIOJI<HTeJThHO 3apJlJl<eHHyIO 

CTeKJUlHHyIO naJIo'llC)', KaCaIOTCJl (2) H y6upaIOT (3), 
OnuillHTe, KaK 6y~ BeCTH ce6x nnCTOQKH Ha 

KaJK,nOM H3 3-x 3TarrOB, H 06'bJl:CHHTe npuQmry H.X 

.n.BHJI<eHH»: B KaJl<.l\OM cnyqae, YKa3aB, KaKHMR 

ePH3HlleCKHMl1 llBneHH»:MH H 3aKoHoMepHOCTKMH OHO 

BbI3BaHO. 41'0 MO)l(HO CKa3aTb 0 3apAAe CTeKJI}lHIIOH 

fIanOQKH nOCJle KaCaHHJI:? 

"" 2009 <l>EIlEPAJlbHbrA UEHTP TECTHPOBAHIUI 02009 <l>EllEPAllbHbIR UEHTI' TECTIlPOBAHHJI 
I<OITHPOBAHHE. PACIlPOCTPAHEHHE H HC110Jlb30BAllHE EE311l1CbMEHHOro PA3PEllIEHHJIKOflHPOBAHHE. PACflPOCTPAHEHHE II HCIlOflb30liAHHE EE31lliCbMEHHOro PA3PEWEHI1J1 

<llEJ\EPAJIhHOrO UEHTPA TECTHPOBAHW! HE J\OflYCI<AETCR <l>EllEPAflbHOrO UEHTPA TECnlPOBAHHR HE J\OflYCKAETCJl 



<!lH3KKa, II YJlacc (4 - 13,1 ]4)	 <1lH3I",:a. 11 KJ'acc (4··14/ ]4) 

llloJllwe npaSu.I1b1lOe pelUenue KIOICOOU U3 3aOflli C2-C6 OO-';':HCHO'

OKJllOl(amb 3aKOllbi U tjJOpMyl1bl, npUMellellUe KOmOpbLX lleODXOOUAfO U 

doCmamOl(l1O OJlR peWeHUR 3aoa'lU, a maK:m:e MameAlamUl(eCKUe 

npeo6pa300UIlU.H, paCl(embl C 'IUCJlellllblM omsemo,w u, npu 

lleo6XOOUMocmu, pUCyIlOK, nORCHRIO~uiipeweH.'!..':!:.._ J 

@] CTaJlhIJOH IIJapHK MaCCOR In = 780 r Y.L\cp)!(HBaeTCl! CHnOM F = 28 H C 

rroMou~h.I0 CTCP)!(IIJl:, O.L\HH lCOIIeu; KOTOpOro Ha IIJapHHpC rrpHKpeIUIcH K 

CTCHC (CM. puc.). )1.rrHHa CTCP)!(IIH L = 80 CM, Macca M= 400 r. 3aTeM 

mapHK orrycKalOT B COC)'A C Bo~oii. KaK cnc.uyeT H3MeHHTb TOqKY 

rrpHnO)!(eHHJI CHJIhi F, '1T06hl CTCpJKCHh IlpH 3TOM OCTaJ1CJI B 

ropH30IlTa.lIbHOM IIOJIO)!(CHHH? 

F 

fla pUCyUKC rrpeACTaBJICH rpa<pHK 3aBHCHMOCTH TCMnepa:ryphl o6pa311aI C3J 
OT BpeMCHI1 rrpH IlOCTOHHHOH MOmHOCTH TerrnOnO.lIBO.L\a K HeMy. 

I13UCCTllO, '-ITO Y)~ClIbHa.JI TermOTa IlnaBJICHHJI BCmeCTBa paBHa 

210 K.nJKIKr H lITO B Haq<l.J,LHhlH MOMeHT na6.'1lO,n:eHHJI OOPaJCU: 

naXO.L\unCJl B TBCpAOM COCTOj!IIHH. PaCC'1HTaHTC YAcnbHYIo 

TCrIJlOCMKOCTb Bcu~cCTBa o6pa3ua B TSCp;:(OM COCTOjlIHIH. 

t, °c 1--.~----.r--":---T---i--1---r -l---r---r--1 
I I I I I I I I I I I 

_._~- __ 1. __ .....l-. __ J.. .L __ .J. L _.J L __ ..J A 

I I I I I I I I I I I 
I , I I I I I I I I I 
I I , I I I I I I I 1r-- j ---r---r--r--T--1--·- -·-i- --r- --;---l 

J 100 ~ __ ~ i , , , , __ ~---~--~-_.! 
I 1 I I I I I I 1 I 
I I I I I I I • I I I---t-- ~--~---"---I---+ ---+---1----.... ---i---l 
I I I , I I I I I i I 
t I I I I ~ I I I I I 

- -f- -+--~---~---{_ .. -+-- -;---4---~ --~---{ 
I I I I , \ I I I I t 
I , I I I I I I I I I 

--.. _1- __ 01 l- __ -1__ -+--~--.J.--_!--_-l 1 
I I I I I I I I I I I 
t I I I I , I I I I I 
I I I I I I I I I I I 

--i --r--'---r--.,- -- T---'--"l---'---'---l 
I I I t I I I I I I 
I I I I I I I I I I 

1ooot-- ---~--~---~--~---t---~---t---t_-·-t---: 
I I I I I ; I i I I 

, , '_'_ I I I I I I I ... 

2 4 6 8 10 t, C 

.@] JJ.lIJ[ Ha6moJIeHliR mlTCp4>cpeHI.(HOHHOH KapTHIILI yqeHHK HCITOnh3ycT 

)lH<ppaKl~lfOHHYIO pCllJeTKy (100 .ucneHHH Ha 1 MM) H ra30pa3IUl.Lll-!Ylo 

llaMay C HCWlBCCTHhIM ra:30M. B om:'lTe CBeT aT JU1MHbI tIOpMaJlbllO na

)~aeT 1I3 AH<ppaKU;110ImylO pCIIJeTKy, paClTOnOJKCHHylO OT ::)Jep:.lIIa H3 pae

CTOHHI1H 1,4 M. Ha 311.1Janc YQCHHK IlI1~UT JurnCnqaThlH CflClCl'p: UCH

TPaJILHYlO CBeTnylO Honocy, a crrpaBa H cnCBa 01' IICC- CHMMcTpWlHO 

paerrOJlOJKeHHhIe l~BeTHhie nIUlHU. YqeHUK IBMCpJfCT paccToHHUC MeJK,llY 

J.lByMJf KpacHhlMH JU1UlfJfMH, 6nHJKC BCCX pacl1o.lloJKeI-n;ux K I\eIITp<l.JlL

HOff nonoee. H 3aImChIBaeT norca3aHHC: L'.. "" 17,8 eM. Clo.fQ:JKCT .111 y'1ClIIfK 

ITO nonyqeHHblM .L\aHHhlM orrpC~CJIUTh, KaKOH ~aJ CO.L\CP)!(HTCM B 

ra30pa3pJI.L\HOH naMne? 

~----'-----------------li Hau60ncc HHTeHCHBHhle nHHHH KpaCHoro I.(BCTa 

I ,nm~: "ITH'ill.,X '''OB J 
tJa3----=-_ - _!~roll -BO~O I Hc~n- .jO.L\ 

i .nJ!!!HU~omILI,JI.~!._-L.__696 L~__ 640 __I 

KaryIIJKa ;:J.HaMC"l'!J0M 4 eM, KOHUbl KOTOpOH pa30MKHYThI, paBIIO:'I~PllOL~5 ]
npamaercjI II O.L\HOP0.L\HOM ManmTHOM none C qaCTOTOH 360 060pOTOB R 

CCKytmY. OCh npamClUIJI K3ryIIIKH neprrCn.L\HKY!I>!PIIU BeKrop)' 

Munm:nroii HImYKl.l,HH, no Mo.uymo paBHoM 30 MTn. 06:'WTKU KarylllKI1 

CO~CP)!(IIT 420 DHTKOB. YeMy paBiIo AcficTBylomec 31W'ICHI1C 

Hanpjl)!(CHHJI Ha KOHuax KaryLUKH? 

[Li-1 cDoTo3lp4>eKT .L\1Jj£ He3uJ! Ha6mo.L\aCTCSl, l;CJIll 3lfCPrllH epo'fonoB 

----'	 na.L\mol.l.(ero Ha <poToKaTo.L\ H3nYQCHWr paBlla HJIH npl:UI,aI1UCT 

0,288 a,Q)!(. KaKOBa .L\JlHHa Bomrr,I CUeTa, na.n:alOll\CTO n:l w::mCl.lhlH 

4>oToKaTo.L\, ecmr Bb!!lCTaIOmHe C ero 110BepXHOCTIl cjJOT03JICKTpOHbl 

rromlOCThlO 3a.n:ep)!(HBaJOTCJI MeTaJIJIHqCCKOll ceTKOll npH .n:OCTHlKl:HHH 

nanpJI)f(eHHSl 0,7 B MeJK,llY HCIO H KUTO,10M? 
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