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IIpoexm
Enunnblii rocynapcrBenHbiii 3x3amen no ®U3NKE

IosicHeHNs1 K AEMOHCTPALMOHHOMY BAPHAHTY KOHTPOJIbHBIX
u3MepuTeabHbIX MaTepuasioB 2011 rona no ®U3UKE

[Iprn o3HaKOMJIEHWH C JEMOHCTPAIlMOHHBIM BapUAHTOM KOHTPOJIbHBIX
u3MepuTenbHbIX MarepuanoB 2011 roma ciegyer uMeTs B BHUIY, YTO 3aJaHU,
BKJIIIOYEHHBIE B JEMOHCTPAllMOHHBIA BapuUaHT, HE OTPAaXalOT BCEX BOIPOCOB
coJliepKaHusl, KOTOpbIe OYIyT NMPOBEPATHCSA ¢ oMokl BaprantoB KM B 2011
ronay. [lomHbIi mepedyeHb BOMPOCOB, KOTOPHIE MOTYT KOHTPOJIMPOBATHCS Ha
eIMHOM TocyaapcTBeHHOM dk3amene 2011 roma, mpuBeneH B KOIU(pHUKATOpe
JJIEMEHTOB  COJEp)KaHHs 1O  (U3MKEe [  COCTaBJICHHUS  KOHTPOJBHBIX
usMepureabHbix MatepuanoB (KMM) enuHoro rocyaapctBeHHOro sk3ameHa 2011
roja.

Ha3HaueHne IEeMOHCTPAIIIOHHOTO BapHaHTa 3aKIIOYAaeTCs B TOM, YTOOBI
JlaTh BO3MOXXHOCThb JIIOOOMY y4acTHHUKY EI'D u mmpoxoil 00iecTBEHHOCTH
COCTaBUTh MPEJICTaBICHUE O CTPyKType Oyayumx KM, koiauuecTBe 3aqaHuid, UX
¢dopme, ypoBHE CIOXHOCTH. [IpHBenEHHBIE KPUTEPHUH OICHKH BBITOTHEHHS
3aJaHuil ¢ pa3BEPHYTHIM OTBETOM, BKIIOUEHHbIE B OTOT BapUaHT, JaioT
IpeACTaBlIeHUE O TPEOOBAHUAX K MOJIHOTE U MIPABUILHOCTH 3aIMCH Pa3BEPHYTOTO
OTBeTA.

OTH CBEJICHUS TO3BOJIAT BHITYCKHIKAM BBIPAOOTaTh CTPATETUIO TIOATOTOBKH
u cnaun EI'D.
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Ilpoexm

JleMOHCTPALMOHHBIH BAPHAHT
KOHTPOJILHBIX H3MEPUTEJILHBIX MATEePHATIOB
1Jist ipoBeaenus B 2011 rogy e1MHOro rocy1apcTBeHHOT0 IK3aMeHa
no ®U3NUKE

HNHcTpyKuus mo BHINOJHEHUIO Pad0ThI

JI7ist BBIMOJTHEHUST 9K3aMEHAIIMOHHON paboThl MO (u3uKe oTBOAMTCS 3,5 yaca
(210 munyT). PaboTa cocTOUT M3 3 YacTeid, BKIOYAOIIUX 35 3aJaHHi.

Yacte 1 comepxur 25 3amanmii (A1-A25). K kaxmoMmy 3amaHuio maeTcs
4 BapWaHTa OTBETA, N3 KOTOPBIX MPABHIbHBIA TOIBKO OJIMH.

Yacte 2 comepxutr 4 3amanus (B1-B4), B koTopbIX OTBET HEOOXOIMMO
3anucaTh B BuJie Habopa mudp.

Yacte 3 cocroutr m3 6 3amau (C1-C6), mis KOTOpBIX TpeOyeTcs naTh
pa3BepHYTHIC PELICHUSI.

IIpy BBIYMCICHUSX pa3pellaeTcss HCMOJIb30BaTh HEMPOrpaMMHUPYEMBIT
KaJbKYJATOP.

BHUMaTeNbHO MPOYMTANTE KAKAOE 3aaHue W IpeliaracMble BapHaHTHI
OTBETa, €CM OHM HMeroTcs. OTBewalTe TOJMBKO MOCNTE TOrO, KaK BBl TOHSITH
BOTIPOC M POAHATU3UPOBAIH BCE BAPUAHTHI OTBETA.

Brinonnsiite 3ananus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecnu kakoe-to
3aJlaHAe BBI3BIBACT y Bac 3aTPyJHEHHE, MPONyCTHTE ero. K TpomymeHHbIM
3aJaHMSM MOKHO Oy/IeT BEPHYTHCS, €CJIN Y Bac OCTAHETCS BpeMsl.

Bannpl, momydyeHHBIE BaMu 32 BBIIOJHEHHBIE 33aHUS, CYMMHPYIOTCS.
IMocTapaiiTech BBITIOJIHUTH KaK MOXHO OOJIbIIIE 3aJaHWil M HaOpaTh HaUOOIbIIEe
KOJIN4ECTBO OaJIIOB.

Keaaem ycnexa!

Hwxe npuBeneHsl cipaBovHbIE JaHHBIE, KOTOPbIE MOTYT TIOHaJOOUTHCS BaM
MIPY BBITIOJTHEHUH PaOOTHIL.

ﬂecﬂTH‘lHLle NMPpUCTABKH

Haumeno- | O6o3naue- MHo:xu- Haumeno- | O6o3naue- MHuo:xu-
BaHuUe HHE TeJdb BaHue HHe TeJab
rura r 10° CaHTH c 107
Mera M 10° MUJLTH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TEeKTO r 102 HaHO 10°
nenu bi 107! IMUKO 10"
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Koncmanmut

YUCJIO TT n=23,14

yCKOpeHUe CBOOOIHOTO MaJIeHus Ha 3emiie g=10m/?

rpaBUTALIMOHHAs TOCTOSIHHAS G =6,7-10"" H-m%/xr?

YHUBEpCaJIbHAs I'a30Basi IOCTOSIHHAS R = 8,31 JIx/(momnpb-K)

nocrosiHHas boiabnmana k=138 102 Jx/K

HOCTOsIHHAs. ABOTa/ipo Ny = 610" moms '

CKOpOCTb CBETa B BaKyyMe c=310%m/c

K03((UIUEHT IPOHOPIHOHATBHOCTH B 3aKkoHe Kynoma k= 47; =9-10" H-m*/Ki®
0

MOJIYJIb 3apsi/ia AJIEKTPOHA (JIeMEHTapHBIN ~

3neIerquIc)KH171 3ap$ml; ( b e=1,610" Kn

nocrosinaas [lnanka h=6,610"* Ilx-c

Coomnouienue mexcoy pasnuuHbiMu eOUHUUAMU

TeMIepaTypa 0K=-273°C

aTOMHasl €UHHUIIA MacChl laem = 1,66-10’27 KT

1 aroMHas enuHUIIA MacChl SkKBUBajeHTHA 931,5 MbB

1 25eKTpOHBONBT 13B= 1,6-10’]9 Jx

Macca wacmuy

AIIEKTPOHA 9,110 kr ~ 5,5-10 *a.e.m.

MIPOTOHA 1,673~10’27 kr ~ 1,007 a.e.m.

HENTpPOHA 1,675~10’27 kr ~ 1,008 a.e.M.

IInomuocmo MIOJICOJIHEYHOT'O Macia 900 Kr/m’

BOJIBI 1000 kr/m> ATFOMUHNSA 2700 kr/m>

npeBecuHsl (cocHa) 400 Kr/m Keneza 7800 kr/m’

KepocHHa 800 kr/m’ pTYyTH 13600 xkr/m’

Yoenvnan mennoemkocmeo

Bonbl  4,2:10° JIx/(xr-K) amomunust 900 JTx/(kr-K)

mema  2,1-10° Jix/(xr-K) Mem 380 Jox/(xr-K)

Kere3a 460 JIx/(xr-K) 9yryHa 500 Tir/(xr-K)

CBHUHIIA 130 JTx/(xr-K)

Yoenvnan mennoma

mapooOpa3oBaHUs BOIBI 2,3-106 Jix/kr

[JIaBJICHUS CBUHI[A 2,5-10* Ik/xr

IJIaBJICHUS JIbJ1a 3,3-10° Jix/xr

Hopmanvnsie ycnosua: nasnenne 10° Ia, remmeparypa 0°C

Monapuaa macca

a3oTa 28107 kr/monb KHUCI0pOJa 32:107 xr/mons

aprosa 40-10° xr/mMonb JUTHS 6:10° xr/mMomb

BOZOpOaA 2-107 xr/momb MonmmbaeHa 96:107 xr/mMonb

BO3IyXa 29-107  kr/mMonb HEOHa 20-107  Kr/mMonb

remust 4.107 xr/monp YIJICKHUCIIOTO Ta3a 44107 xr/monb
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Yactp 1

Ilpu evinonnenuu 3adanuit yacmu 1 ¢ oranke omeemos Ne 1 noo Homepom
evinonnsemozo eamu zaoanusn (AI1-A25) nocmasvme 3nax «x» 6 Kiemouke,
HOMep KOMOPOIi COOMEemcmeyen HoMepy 8blOPAHHO20 6AMU Omeemad.

Yetsipe Tena aBuramuch mo ocu Ox. B Tabmmie mpencraBieHa 3aBUCHMOCTh HX
KOOPJIUHAT OT BPEMEHHU.

t,cC 0|1 |23 |4]5
x,M | 0|2 4]6 |8 ]10
(M| 0| 0[O0 0|0]O0
x3Mm | 0| 1 | 4|9 |16]25
xp M| O | 210 [-2]0]2

YV kakoro u3 e CKOPOCTH MOTIJia OBITh IIOCTOSIHHA ¥ OTJIMYHA OT HyJ'ISI?

1 2) 2 3) 3 4) 4

Ha teno B mHeprumanpHOW cucTeMe oTcyera JAEHCTBYIOT JBe cuibl. Kakoil u3
BEKTOPOB, H300pKCHHBIX HA TPABOM pHUCYHKE, TPABWIBHO YKa3bIBacT
HanpaBJICHHE YCKOPEHHUS Tella B 3TOH cucteme orcyera?

%
Fy 1
4
3
%
F, 2
1 2) 2 3) 3 4) 4
Ha pucyHke npencraBieH rpaduk 3aBHCHMOCTH FH
MOAYJSL  CHJIBI  YHPYrocTH OT  Y/UIMHEHHS ~ °
IpYy>KUHBL. YeMy paBHA XKECTKOCTb IIPY>KUHbI? 40
1) 250 H/m 20
2) 160 H/m
3) 2,5H/™m 0
4) 1,6 Hwm
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JlBa Tena IBMXKYTCA IO B3aUMHO IIE€PIEHAUKYJIPHBIM
[EPECEKAIONIMMCS TIPSIMBIM, KaK IIOKAa3aHO Ha DPUCYHKE. i

Moyns UMIyJIbca EPBOIO Tela p; = 4 Kr-mM/c, a BTOPOro
Tena p, =3 kr-M/c. UeMy paBeH MOIyNb HMITYJIbCa

CHCTEMBI JTUX TeJ MOCIE HMX abCONIOTHO HEYNpPYroro ? X
ynapa? !
1) 1kr m/c 2) 4 xkrwm/c 3) 5kr-m/c 4) 7 xrwm/c

L3
ABToMoOmIE Maccod 10° kr nBukeTcs co ckopocthio 10 M/c. Yemy paBHa
KHHETHYECKasl YHEPTUsi aBTOMOOUIIS?

1) 10° Ix 2) 10* Ix 3) 5.10* Ix 4) 5.10° Ix

INepron xonebanuit MpyXUHHOTO MasTHHKA 1 ¢. Kakum Oyzmet nepron konebaHui,
€CIIM Maccy rpy3a MasTHUKA U KECTKOCTb MPY>KHHBI YBEITHYUTH B 4 paza?

) lc 2) 2¢ 3) 4c 4) 0,5¢

Ha mocnieHeM KmjioMeTpe TOPMO3HOTO IIyTH CKOPOCTB I0€3/1a YMEHBIIMIACh Ha
10 m/c. Ompeaenure CKOpOCTh B Hayajle TOPMOXEHHS, €Cii OOMHUH TOPMO3HON
MyTh MOE3/1a COCTABUII 4 KM, 8 TOPMOXKCHHE OBLIO PABHO3aME JICHHBIM.

1) 20 w/c 2) 25wl 3) 40 m/c 4) 42 mlc

Ilpn cHIWKEHWW TeMIlepaTypbl Ta3a B 3alasHHOM COCyA€ [aBlieHHE ra3a
YMEHBIIIAeTCs. DTO YMEHBIIICHHE TaBICHUS OOBSICHACTCS TEM, YTO
1) yMeHbIIaeTCs SHEPTUsl TEIUIOBOTO ABMYKEHUS MOJIEKYJI ra3a
2) yMEHBIIAETCs SHEPTHS B3aUMOACHCTBHUS MOJIEKYJI ra3a IpyT C JPYyroM
3) yMeHbIIaeTcsl XaOTHYHOCTD JABHKCHHUS MOJICKYJI ra3a
4) yMEHBUIIAITCS pa3Mephbl MOJICKYJI T'a3a MPH €ro OXJIKIACHUN
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Ha ra3oBoif mmTe CTOMT y3Kas KacTPIOJs C BOMOM, 3aKphITas KpbIIKoi. Ecmm
BOJY U3 HeE IEpesIUTh B MIMPOKYIO KACTPIOIIO M TOXKE 3aKPBITh, TO BOJA 3aKUIIUT
3aMeTHO OBICTpee, 9eM ecIH OBl OHa OCTanach B y3KOH. DTOT (hakT OOBACHACTCS
TEM, 9TO

1) yBenuuuBaeTcsl IUIOIAAb HAarpeBaHMs M, CIIEAOBATEIbHO, YBEIUYHBACTCA
CKOPOCTH HarpeBaHHsI BOJIBI

2) CYIIECTBEHHO YBEINYHMBAETCS HEOOXOIUMOE JaBJICHUE HACKHIIICHHOTO Mapa B
My3bIpbKaxX M, CIENOBATENbHO, BOJAE Yy JHA HAJ0 HArpeBaThCs 10 MEHee
BBICOKOW TeMIiepaTyphl

3) yBenMUHMBaeTCS IUIOIIAIb TTOBEPXHOCTH BOIBI H, CIIEIOBATENHLHO, HCIIAPEHHE
uaET 6osee akTUBHO

4) 3aMETHO yMEHbIIAeTCs TIyOWHa CJIOS BOABI M, CIIEIOBATEIBHO, IY3bIPHKH
napa ObICTpee T0OUpParTCs 10 TOBEPXHOCTH

OTHocuTenbHAs BIAXKHOCTb BO3lyXa B LWIMHIApE NOA NopimHeM paBHa 60%.
Bo3ayx M30TepMHUUECKH CXallk, yMEHBIIUB €ro 00beM B 1Ba pa3a. OTHOCUTENbHAS
BJIaXKHOCTb BO3/IyXa CTaja paBHA

1) 120% 2) 100% 3) 60% 4) 30%

YeThlpe METANITHIECKHX OpycKa TIONOKHIH BIUIOTHYIO JPYT
K Ipyry, Kak TII0Ka3aHO Ha pHUCyHKe. CTPeNKd YKa3bIBAIOT s I

Hal § 0 M_“
paBleHHE  Temuomepefaud  OT Opycka K  Opycky. I §

Temnepatypsl OpyckoB B aanublii MmomeHT 100°C, 80°C, 60°C, m
40°C. Temnepatypy 60°C umeet 6pycok

) A 2) B 3) C 4) D

5 3
2 | Ipu Temneparype 10°C n nasnenmn 10° Ila mroTHOCTH ra3a paBHa 2,5 Kr/m .
KakoBa MomsipHast Macca rasa?

1) 59 r/mons 2) 69 r/™monb 3) 598 kr/mons  4) 5,8:107 kr/Momb

HeszapspkeHHOE MeTaJUIMYEeCKOe TeJI0 BHECIM B OIHOPOTHOE
3JIEKTPOCTATUUECKOE TOJIe, a 3aTeM pa3fenuiu Ha dyactd A u B F

(CM. pI/IcyHOK). Kaxnmu QJICKTPUYICCKUMHU 3apsiaMu 06J'Ia,£[a}OT OTH ( A B )
HaCTH I10CJIC paS)IeJ'lCHI/Iﬂ?

-—
1) A — nonoxurenbHbIM, B — ocTaneTcss HeUTpaabHBIM

2) A —ocraHercs HEUTpalbHBIM, B — OTpHIIaTEIBHBIM

3) A — oTpunarenbHbIM, B — ojoxuTensHbIM

4) A — noJIOKUTENBbHBIM, B — oTpunatensHbpM
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n ITo MIPOBOIHHKY TeyeT IIOCTOSIHHBII A
SJEKTPUYECKUN  TOK 3HaueHue  3apsia g, Kn A S R
: ’ [ i S S JIBa TOYEUHBIX MCTOYHUKA CBETa S; U S, HaxXomsATCcs OJIU3KO
IPOLIEIIEro  Hepe3  POBOAHMK, Bo3pa£TaeT P T T S o APYT OT Jpyra W CO3MA0T HA YAAICHHOM OKpaHe O
TEUCHHEM  BPEMEHH rIIACHO  Tpaduk .
¢ Tedchme pEME COTIACHO c PagQuKy, A 4N : YCTOHUMBYI0 MHTEP(EPEHIIMOHHYIO KAPTUHY (CM. PHCYHOK).
i Ry -TTreTTre 1
TIPCACTABICHHOMY  Ha  pUCYHKC. LHIa TOka iy A ! OTO BO3MOXHO, eciid S; W S, — wManble OTBEpCTUsl B
B IIPOBOJHUKE PaBHA I 4 S N :
2 A B 5 D Hempo3pavyHOM JKpPaHe, OCBEICHHBIC
| ) ] ) N
0 2 4 6 8 " e 1) KaXI0€ CBOMM COJHEYHBIM 3aHYMKOM OT Pa3HBIX 3epKaj
b v v 19
) 36A ) 16A 3 6A 4 1A 2) OmHO — JIAMITOYKOM HAKAIMBAaHUSA, a BTOPOE — ropAIeil cBedoit
3) 0/HO CHHUM CBETOM, a JIPYTO€ KPACHEIM CBETOM
4) CBETOM OT OAHOIO U TOTO K€ TOYECYHOTO UCTOYHUKA
HHZ[}’KTI/IBHS)CTE; BUTKa MpoBoJIokH paBHa 2-107" I'n. ITpu kakoii cuie Toka B Bugxe JlBa TOUEUHBIX MONOKUTETBHBIX 3apsia
MAarHATHBIN TOTOK Yepe3 MOBEPXHOCTH, OTPAHIMYCHHYIO BUTKOM, paBeH 12 MB6? ¢1=200K1 u ¢,=400 K1 maxo- 9 A q>
1) 2410°A 2) O0,17A 3) 6A 4) 24A naTcs B Bakyyme. OmnpenenuTe Belu- _q')_‘i ''''' T—'—'—'—'—zz ------- q-)-—

YUHY HaIpsXCHHOCTU JJICKTPUYCCKOI'O I g d
oJIsA OTHUX 3apsaa0B B TOYKE A,
pacr{onomeHHoﬁ Ha pr{MOﬁ, COG)II/IH?[IOHIGI\/’I 3apgaabl, Ha paCCTOSIHUN Lor eEpBOro

Ha pucynke B JekapToBoil  cHCTeMe KOOpAWHAT
= u 2L ot BTOpOroO 3apsaa. L = 1,5 m.

MNpEACTaBJICHbBI BCKTOP HWHAYKIHNH B MarmutHOrO TONS

B DJIGKTPOMarHUTHOW BOJIHE U BEKTOP ¢ CKOPOCTH €€ 1) 1200 xB/m 2) 1200 B/m 3) 400 kB/m 4) 400 B/m
pactipoctpaneHus. HampasieHue BekTopa HapsHKEHHOCTH
T o . A
3JIEKTPUYECKOr0 MOt £ B BOJIHE COBIIAAET CO CTPEJIKOH A20 | Ha pucyHke nmpencraBieHbl HECKOJIBKO CaAMbIX HHXKHHX YPOBHEH E,>B 0
SHEPrUM aroMa Bojopoja. Moxer M aToM, HaXOISWMiCS g, ——_ 15
B cocTOsiHMM E}, TorNIoTuTh (GOTOH ¢ 3Hepruei 3,4 sB? ——
1 2) 2 3) 3 : ¢ PrHes 2 B T34
1) na, mpu 3TOM aTOM NEPEXOIUT B COCTOSIHUE E)
2) Ja, IpH 9TOM aTOM IEPEXOINT B COCTOSHUE F;3
3) nAa, mpu 5TOM aTOM HOHHU3YETCs, pacnaiasch Ha MIPOTOH U
VYYeHUKH HCCIIEIOBAI  COOTHOIICHHE y 1eKTPOH
ME3KJly CKOPOCTAMH aBTOMOOWJIBYMKA > 4) mHer, sHeprud (OTOHA HEAOCTATOYHO JUIS HEPEX0a aToMa Ei1—-136
€ro M300pakeHus B TUIOCKOM 3epKaiie B o m L B BO36YIK/ICHHOE COCTOSTHHE
CUCTEMe OTCYeTa, CBI3aHHOU C 3epKalloM 0 >
x
(cm. pucyHok). Ilpoekmus Ha och Ox
BEKTOpa CKOPOCTH, C KOTOPOH ABMXKETCS] U300pa’keHue, B 3TOM cHUcTeMe OTCUeTa A21 | Kakasi 10J1s1 paJiMOaKTHBHBIX sIeP PaCafacTCs Yepes HHTCPBal BPEMEHH, PaBHbIii
paBHa JIBYM TIepHOIaM Toiypacmnaa?
1) 100% 2) 75% 3) 50% 4) 25%
1) —2v 2) 2v 3) v 4 —-v

. L2l
A22 | PajmmoakTuBHBIA HONOHUIMA 846P0, UCIIBITAB ONWH O-paclaj W JABa [-pacmajna,
MIPEBPATUIICS B H30TOII

1) cpunma éész 2) nonounus gizPo 3) BHCMYTa §;2Bi 4)  rtamms é?ng

© 2011 denepanbHas ciyxda 1o Hagzopy B chepe oOpazoBanus u Hayku PO © 2011 denepanbHas ciyx0a 1o Hagzopy B chepe oOpazoBanus u Hayku PO




JHemonctpatmonnsit Bapuant EI'D 2011 r. ®DU3UKA, 11 knacc 9

OnuH U3 cnoco0OB M3MepeHHs MOCTOsIHHOI [lnaHka OCHOBaH Ha ONpENCICHUH
MaKCUMAQJIBHOM KWHETHYECKOW 3HEPruu OJJIEKTPOHOB mipu Qorodddekre ¢
MOMOIIBIO  M3MEPEHUs]  HAaNpsDKEHUs, 3aJepKUBAIOEro uX. B Tadmuie
MIPEICTABJICHBI PE3yIbTAThl OJHOTO U3 TIEPBBIX TAKHX OTIBITOB.

3anepxxuBatoniee Hanpspkenne U , B 0,4 0,9
Yacrora ceera v, 10" 'y 5,5 6,9

INocrosinnas Inanka 1o pe3yspTaraM 3TOr0 SKCIEPUMEHTA PaBHA
) 6,6:107 xc 2) 5710 ke 3) 63107 ke 4) 6,0-10°* ke

ITpu u3MepeHHM CHiIBI TOKa B IPOBOJOYHON crnupanu R deTslpe ydeHHKa IO-
pa3HOMY HOJCOEIUHUIN aMIIepMeTp. Pe3ynbTaT n300paskeH Ha PUCYHKeE. YKaKUTe
BEPHOE MOJCOEAUHEHUE aMIIEPMETPA.

Ipu npoBeeHHH IKCIICPUMEHTA YUECHUK MCCIIEHA0BA 3aBUCHMOCTh MOMYJISL CHJIBI
yIOPYrocTH MNPYKUHBI OT JUIMHBI TIPYXKHUHBI, KOTOpas BbIpaxkaeTcst (HopMyIioi
F(l)=k|l-1,|, rae [, — nnuna mpykuHBI B HeAe(OPMHPOBAHHOM COCTOSHHH.

I'pacduk momydeHHOM 3aBUCHMOCTH NIPUBEICH HA PUCYHKE.

AFH
10

8

6\\\

44 i

2 \\/

o 1 2 3 4 5 6 Lem

Kaxoe(-ue) u3 yTBep>KACHUNH COOTBETCTBYET(-IOT) pe3ysIbTaTaM OIbITa?
A. JInvHa npyXUHBI B HeIeOPMHUPOBAHHOM COCTOSTHHH PaBHA 3 CM.
B. XKecrkocTs npyxunsl paBHa 200 H/m.

1) Tonbko A 2) Tonbko b 3) uA,ub 4) an A, vu b
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Yacrtsb 2

Omeemom K 3a0anuam  Imou uacmu (BI-B4)  sagnaemcsn
nocneoosamenvnocms yugp.  Bnuwume omeemwvt cnauana 6 mekcm
pabomul, a 3amem nepenecume ux 6 o1ank omeemog Ne 1 cnpaga om nomepa
COOmeemcmeyoueco 3a0aHus, HAYUHAA ¢ NEPEoIl K1emouku, 6e3 npooenos
U KaAKux-iuo6o OONnOJHUMENbHBIX cuM60106. Kaxcoyo uugpy nuwmume 6
OmMOeNbHOIl KIIemouKe 6 COOMGEeMCHGUU C HPUGCOCHHbIMU 6 OnaHKe
obpazyamu.

B pesymbrare nmepexoma C  OOHOM  KpyroBoil  opOMTBI Ha  ApYrylo
LEHTPOCTPEMUTENBHOE  YCKOpEHHEe CIyTHHKAa 3eMiu  yMeHblraerca. Kak
U3MEHSIOTCS B pe3yJbTaTe 3TOTO Mepexoja paauyc OpOHUTHI CIyTHHKA, CKOPOCTbH
€ro JBIDKEHHUS 110 OpOUTe U epUo 00palleHust BOKpYT 3eMiu?

Jlnst ka0 BeNMYMHBI ONIPEeINTe COOTBETCTBYIOMINI XapaKTep U3MEHEHNUS:

1) yBemmummachk
2) yMEeHbIIUIACh
3) He U3MEHUIACh

3anumure B TaOMUIy BBIOpaHHBbIC HUGPBI JUIS KaXI0H (U3NYECKOW BEITUYMHBI.
Ludpsl B OTBETE MOTYT HOBTOPSITHCSL.

Iepuon obpamienus
BOKPYT 3eMiIi

CKOpOCTh IBUKCHHS
o opbure

Panmuyc opOutsr

TemmepaTypy  XONOOWIBHHKA TEIUIOBOM MAIIMHBI  YBEIHYWIHM, OCTaBHB
TeMIIepaTypy HarpeBatels npekHe. KolmaecTBo TemIoTh, ITOydeHHOE Ta30M OT
HarpeBaTessl 3a [UKJI, He m3MeHmIock. Kak namenwmmucs npu stoM KI1J] Termosoit
MAIlIMHBI, KOJUYECTBO TEIUIOTHI, OTJAHHOE a30M 3a LMK XOJOJWIbHUKY, H
pabora ra3za 3a ukia?
Jst Ka)KIoH BETMYMHBI OIPEIETINTE COOTBETCTBYOIINI XapaKTep H3MEHCHNUS:

1) yBenuuwmiach

2) yMeHBIIUIAch

3) He u3MeHuIach
3amumuTte B TAaONMIly BBIOpaHHBIE MU(PH! I KaXA0H (U3NIECKOH BETMYMHEIL.
L{ucpst B 0OTBETE MOTYT HOBTOPSITHCSL.

KII/I TemnoBoii | KonuvecTBO TEIUIOTHI, OTAaHHOE ra3oM | Pabota rasa

MalllvuHbI XOJIOAWJIBHUKY 3a IMUKJII pa6OTbl 3a MUKJI
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Hy‘{OK CB€Ta NEPEXOAUT K3 BOABI B BO3IYX. YacroTa CBETOBOM BOJIHBI — v,

CKOPOCTh CBETa B BOJE — U, IOKAa3areib MNPEJIOMIICHHS BOJBI OTHOCHTEIHLHO
BO3JyXa — 7. YCTAHOBHTE COOTBETCTBHE MEXIy (DH3MUECCKAMU BEIMUMHAMU U
(bopMynamu, 0 KOTOPBHIM MX MOXKHO paccyuTarh. K KakmoW MO3MIMU MEPBOTO
croibua mnoAbGepuTe COOTBETCTBYIONIYIO IO3HIMIO BTOPOTO ¥ 3aIMILIHMTE
B TaOIUIy BBIOpaHHbIe U (PHI IO COOTBETCTBYIOLUIMMHU OyKBaMHU.

OUSNYECKUNE BEJIMYWHBI DOPMYVYIJIbI
A) nanMHA BOJHEI CBETa B BO3/IyXe 1 v
n-v
b) nnuna BonHEI CBeTa B BOjiE 2) n-v
v
n-v
3) —
v
v
4) —
1%
Orser: A b
S Konnencatop koyiebaTenbHOro KOHTYpa MOAKIIOYECH K UCTOYHHUKY
c MMOCTOSTHHOTO HampspkeHust (cM. pucyHok). I'papuku A u b
1

MPEACTABISIOT HU3MEHCHUS ¢busnyeckux BEJIUYHH,

IZ XapaKTepU3YIOMIUX KoJeOaHUs B KOHTYpE TOCHe MepeBeICHHS

nepexitoyarenss K B monoxenue 2. YCTaHOBUTE COOTBETCTBUE

Mexay rpadukaMd U (U3MYECKHMH BEIUYUHAMH, 3aBUCHMOCTU

KOTOPBIX OT BpPEMEHH 3TH TpadUKH MOTYT NpPeAcTaBiaTh. K Kakmod MO3HIUH

MIEPBOTO CTOJOIA OAOEPHUTE COOTBETCTBYIOIIYIO TIO3MIIUIO BTOPOTO M 3aITUIINTE
B TaOJUILY BEIOpaHHBIE HUQPHI 1O COOTBETCTBYIOLIMMU OYKBaMH.

I'PA®UKN OU3BNYECKUE BEJIMUYNHBI
A) 1) 3apsn JieBoit 0OKJIA KK KOHIEHCATOPA
2) cuna ToKa B KaTyIIKe
b)) 4 L 3) »Heprus 3MEKTPHUECKOTO MOJI KOHAEHCaTopa
0 :]:v ! 4) »Heprus MarHUTHOTO MOJIS KaTyIIKA
OrtBer: A b

He 3a0yobme nepenecmu ¢ce omeemot 6 61aHK omeemos N 1.
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Yacrtp 3

3aoanua CI1-C6 npeocmaensaiom codoii 3a0auu, nojaHoe peuieHue KOmopvlx
Heobxo0umo 3anucamv 6 Onanke omeemog Ne 2. Pexomenoyemcsa npoeecmu
npeosapumensvnoe peuienue Ha uepnoguxe. Ilpu ogopmnenuu pewenusn ¢
onanke omeemoe Ne 2 3anumume cuauana Homep 3aoanusn (Cl, C2 u m.o.), a
3amem peutenue coomeemcmeyrouieil 3a0auu. Omeemot 3anucvléaiime 4emKo u
pazoopuueo.

Ha pucynke mpuBefeHa 3IeKTpUYECKas LElb, COCTOSIIAs e

U3 TaIbBaHMYECKOTO 3JJIEMEHTa, peocrara, TpaHchopma- - —
TOpa, aMIepMeTpa W BOJbTMETpa. B Ha4anbHBIA MOMEHT

BpEMEHH TO3YHOK PEOCTaTa YCTAHOBIEH IMOCEPEUHE ®
HeroABikeH. Omupasch Ha 3aKOHBI JIICKTPOAHHAMUKH,

00BsACHUTE, Kak OyIyT U3MEHATHCS IOKa3aHHUS IPHOOPOB

B Ipollecce MepeMeIleHHsl TMOI3yHKa PeocTaTa BIIEBO.

DJIC caMOMH/IyKIUHK TIpeHeOpedb MO CPABHEHHUIO C < .

Ilonnoe npasunvnoe pewenue kaxcoou u3 zaoay C2—C6 00axcHO 6KIOUAMD
3aKOHBL U YOPMYTIbL, NPUMEHEHUE KOMOPLIX HE0OX00UMO U OOCMAMOYHO 07
peutenua 3adauu, a MmMakdce mamemamuyecKkue npeodpaz0eanusn, pacuemol
C YUC/IEHHbIM OMGEMOM U, HPU HE0OXO0OUMOCHmU, PUCYHOK, HOACHAIOULUIL
peutenue.

[Taiiba maccoii m HauyMHAET ABMXKEHHE 1O keno0y AB M3 Toukn A U3 COCTOSHUS
nokosi. Touka A pacnonoxeHa Bblle Toukd B Ha BeicoTe H =6 M. B mponecce
JIBYDKEHHS 110 JKE00y MEXaHWYeCKasl SJHEPTHs MAaiObl N3-3a TPEHHUS YMEHBIIACTCS
Ha AE=2]x. B Touke B miaii0a BbuleTaeT W3 Kejoba moj yriiom o = 15°
K TOPU3OHTY M MaJaeT Ha 3eMJII0 B Touke D, Haxoxsmielcs Ha OTHONU TOPU30HTAIIN
¢ Toukoi B (cm. pucynox). BD=4wm. Haiimure waccy maiOs m.
ComnpoTHBICHHEM B([lsayxa npeHeOpeyb.
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B ropuzoHTanpHOM LUIMHIPUYECKOM COCYAE, 3aKPBHITOM HOPIIHEM, HaXOJUTCS
OIHOATOMHBIH MIeanbHbI Ta3. [lepBoHAUANBHOE MaBicHME rasza p; =4-10° Ia.
PaccTostHue OT AHA cocyna A0 MopIuHs paBHO L. IInomaas nomnepeuyHoro ceyeHus
nopmHs S=25cM’. B pesympTarTe MEIIEHHOrO HATPEBAHMS TIa3 TOMYYHII
komuyecTBO TermnoTel O = 1,65 k/[>)k, a NHOpIIeHb CIBUHYJCS Ha pPaCCTOSHUE
x =10 cM. IIpu nBU>KEHUN NOPIIHS HA HETO CO CTOPOHBI CTEHOK COCYZa AEHCTBYET
CHla TPEHHs BEIHMYMHOH [, = 3-10°H. Haiigure L. Cuutarh, 4YTO COCY[
HAaXOAUTCS B BaKyyMe.

ITpun npoBeeHnH 1a60PaTOPHOH PabOTHI yUeHUK cOOpa MEKTPHUUECKYIO LeMb MO
cxeme Ha pucynke. ConportuBieHuss R, u R, paBael 200M u 150 Om
coorBercTBeHHO. ComnpoTupiaeHue BoiabTMeTpa paBHO 10 kOMm, a ammepmerpa —
0,4 Om. DJIC uctounuka paBHa 36 B, a ero BHyTpeHHee conpoTuBieHue — 1 Om.

—L_ R,

W O

Ha pucyHke mokaszaHbl IIKajbl MPUOOPOB C TMOKA3aHUSMH, KOTOPBIC MOIYYHIT
yueHuk. McmpaBHeI M TpUOOpPHI WM K€ KAKOH-TO W3 HHUX JaéT HEBEPHBIC
MOKa3aHus?

HeGonbiioit rpy3, TOJABENICHHBI HAa HUTH JUIMHOW 2,5 M, coBeplIaer
TapMOHHYECKHE KOJIeOaHMs, IPU KOTOPBIX €r0 MaKCHMAaJbHAs! CKOPOCTh JOCTHTAeT
0,2 m/c. Ilpn momommm cobuparomeii nTUH3BI ¢ (OKycHBIM pacctossHHeM 0,2 M
U300pakeHHe KOJICOIIIOLIErocs rpy3a NpoenupyeTcs Ha SKpaH, pacloIosKeHHbIH Ha
paccrostaun 0,5 M OT nuH3BL. [71aBHAsE onTHYEcKasi OCh JIMH3BI MEPIICHANKYIISIPHA
IUIOCKOCTH ~ KOJeOaHWii MasTHHKA W IDIOCKOCTH 3kpaHa. Ompenenure
MaKCUMaJbHOE CMEIICHHEe H300pakeHUsl Tpy3a Ha OJKpaHe OT IIOJIOXKEHHS
paBHOBECHSL.

MonoxpoMaTHyeckuii My4YOK MapajuleNbHbIX JIyded co3[aeTcd HCTOYHHUKOM,

KOTOpEIi 32 Bpemst Az =810 ¢ mamyuaer N =5-10"* hoToHoB. POTOHBI ManaroT
110 HOpMa Ha riomanky S = 0,7 cM” i cosgator gasienne P=1,5-10" Ila. IIpu
sToM 40% doToHOB oTpaxaercs, a 60% nornomaercs. OnpenenuTe JJIUHY BOJTHBI
W3Ty4YeHUS.
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CucreMa oneHUBAHHUS IK3aMeHAIMOHHOM paﬁOTbI mo ([)mmce

Yacts 1
3a mpaBWIBHBIA OTBET Ha KAXKAOE 3a7aHue YacTi 1 craButcs 1 6asm.
Ecmu yka3zansl 1Ba U 6osiee OTBETOB (B TOM YHCIIE MPAaBUIGHBIN ), HEBEPHBIH
OTBET WJIA OTBET OTCYTCTBYET — () Oaiios.

Ne 3apanus OTtBet | Ne 3aiaHus OTBeT
Al 1 Al4 4
A2 3 Al5 3
A3 1 Al6 2
A4 3 Al7 4
A5 3 Al8 4
A6 1 Al19 4
A7 1 A20 4
A8 1 A21 2
A9 1 A22 2
Al10 2 A23 2
All 2 A24 3
Al2 1 A25 3
Al3 4

Yacrtp 2

3agaHMe C KPaTKHM OTBETOM CUMTAeTCA BBHINOJHEHHBIM BEPHO, €CIH B
3agaHnax B1-B4 npaBuinbHO yKazaHa IOCIE0BATEIBHOCTD IIU(P.

3a 1oJHbI NpaBUIIBHBIN OTBET cTaBUTCS 2 Oania, 1 Gamn — nomyiieHa ogHa
omunOKa; 3a HEBepHbI oTBeT (Ooyiee ONHOW OMIMOKW) WIIM €ro OTCYTCTBHE —
0 6amos.

Ne 3apanns | OTBer
B1 121
B2 212
B3 34
B4 14
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Yacrtp 3
KPUTEPUU OLIEHKU BBITIOJIHEHU A 3A,[LAHI/H71

C PA3BEPHYTBIM OTBETOM

Pemenns 3amanmii C1-C6 wactu 3 (Cc pa3BepHYTHIM OTBETOM) OILICHWBAIOTCS
JKCHepTHOM koMuccued. Ha ocHOBe kpuTepueB, IpeICTaBIEHHBIX B TPUBEACHHBIX
HIDKe TaONHIax, 3a BBHITIOJHEHHE KKIOTO 33JaHus B 3aBUCUMOCTH OT TOJHOTHI U
MPaBUIILHOCTH JAHHOTO YYaIlluMCsI OTBeTa BbIcTaBisieTcs ot 0 10 3 6ayuios.

Buumanmue! Tlpu BbicTaBieHMHM OayuIOB 3a BBINOJIHEHHE 3anaHus B «lIporoxon
MIPOBEPKU OTBETOB Ha 3aJaHus OnaHka No 2) clenyeT UMeThb B BUAY, YTO €CJIM
OTBeT OTCYTCTBYeT (HET HUKAaKWX 3alHCel, CBUACTENBCTBYIONIMX O TOM, YTO
9K3aMEHYEeMbIii NpUCTyNajd K BBHIIOJHEHUIO 3alJaHus), TO B IMPOTOKOI
npocTaisieTcs «X», a He «0».

Ha pucyHke npuBesieHa 3JIEKTPUYECKast LIEMb, COCTOSIIA ey

13 TaTbBaHWYECKOTO 3JIEMEHTa, peocTaTa, TpaHchopma- - —
TOpa, aMIIepMeTpa W BOJBTMETpa. B HadambHBIH MOMEHT
BPEMEHHU IIOJI3YHOK PeocTara yCTaHOBJIEH IMOCEPEIUHE U
HernoaBKeH. Onupasch Ha 3aKOHBI AJIEKTPOAWHAMUKH,
O0BACHUTE, KaK OyIyT H3MECHATHCS ITOKAa3aHHs IPHOOPOB B
Iporiecce TepeMeNIeHns oI3yHKa peoctara Bieo. JJC
CaMOWHIYKIIMH TIPeHeOpeys 10 CPAaBHEHHUIO C €.

OO6pasel BO3MOXHOT'O PELICHHS

1. Bo Bpems mepemenieHus JABHXKKAa peocTaTa IOKa3aHHs aMmIepMeTpa
OyAyT IMJIaBHO YBEIUUYUBATHCS, a BOJBTMETP OYyIET pPEerucTpupoBaTh
HalpsDKEHHWE Ha KOHIAX BTOPUYHOH oOMoTku. IIpumevanme: s
MOJTHOTO OTBEeTa He TpedyeTcs OOBSICHEHMs TOKa3aHWW MPUOOPOB
B KpaiiHeM JieBoM mnonokeHnu. (Korma HBMKOK MpHIeT B KpaiiHee
JieBOe MOJOKEHHE M ABWKEHUE €ro HpeKpaTHTcs, ammepMmerp Oyner
MOKa3bIBaTh IIOCTOSHHYIO CHIly TOKa B IIeNH, a HampshKeHUe,
HU3MEPSIEMOE BOIBTMETPOM, OKQKETCSl PABHBIM HYJTIO.)

2. llpy mepememieHMH TOJI3YHKAa  BJIEBO  COINPOTHBIICHUE  IICTIH
YMEHBILACTCS, a CHJIa TOKAa YBEJIMYMBAETCS B COOTBETCTBUH C 3aKOHOM

Oma ans nonHoH uenu [ = , Ile R — conpoTHBIICHUE BHEIIHEH

R+r
LETH.
3. VM3meHeHHe TOKa, TEKYIIEro Mo NepBHYHON 00MOTKe TpaHcopMaTopa,
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BBI3BIBACT U3MEHECHNE MHIYKIIMA MarHUTHOTO IT0JIs, CO3/1aBaEMOT0 TOMH
OOMOTKOH. DTO NPHUBOAWT K M3MEHEHHIO MAarHUTHOTO IIOTOKAa 4epes3
BTOPHUYHYIO 0OMOTKY TpaHcdopmaTopa.

4. B coorBerctBum ¢ 3akoHOM uHAykimn @apames Bosumkaer JJIC

[MTait6a Maccoii m HaYMHAET ABWKEHHUE MO keno0y AB u3 Touku A U3 cocTOoSHUS
nokosi. Touka A pacnonoxeHa Bblle Toukd B Ha BeicoTe H =6 M. B mponecce
JIBUKEHHUS 110 kKeJlo0y MeXaHU4ecKas SHEeprus aiObl 13-3a TPEHUS! YMEHBIIIACTCS
Ha AE =2 J[x. B touke B maiiba BbuieTaeT U3 xenoba moja yriom o = 15° k

UHAYKIAH €y = _& BO BTOPMYHON OOMOTKE, a CJIEIOBATENBLHO, TOPU30HTY U MaJaeT Ha 3eMJII0 B Touke D, Haxozsmieiicst Ha OJJHON TOPU30HTAIU C
At toukoi B (cM. pucynok). BD =4 m. Haiinure mMaccy miaiiosr m. ConpoTuBIieHHEM
HanpspkeHue U Ha ee KOHIaX, pETUCTPUPYEMOE BOIETMETPOM. BO3/lyXa [IPEHEOPetb.
Kputepru OlleHKH BBITIOTHEHHS 33 1aHUsI bamner
IIpuBeneHo  momHOE  TpPaBWIBHOE  pEIICHHE,  BKIIOYArOIee A
MpaBWIBHBIA OTBET (B [JAaHHOM ClIy4ae — U3MEHeHUe HOKA3AHUL
npubopos, n. 1), 1 OJHOE BepHOE OOBsSCHEHHE (B JAHHOM Cllydae — 3
n. 2—4) ¢ yka3zaHHeM HaOJII0JJaeMbIX SBJICHUH M 3aKOHOB (B JaHHOM
CIIydae — 971eKMpOMACHUMHA UHOYKYuUsl, 3aKOH uHoykyuu Dapades,
3axon Oma Onist ROIHOU yenu).
[IpuBeneHo pemieHne M JaH BEpHBIH OTBET, HO UMEETCS OIUH U3
CJEIyIOIINX HEeAOCTaTKOB:
—B OOBSCHEHMH COZAEPKATCSA JIUIIb OOIIME paccyXiaeHus 0e3 O6pasel BO3MOXKHOTO PelleHHs
NPUBSI3KA K KOHKPETHOH CHTYalMH 3aJadd, XOTA yKa3aHbl BCE 1. Ckopocth 1m1aii6sl B Touke B ompenensiercs u3 OanaHca ee dHEPTUU
HEOOXO0 MBI (PM3UUESCKHE SBICHUS U 3aKOHBI; mo>
nim 2 B TOUKax 4 U B ¢ y4eToM NOTepb Ha TpeHue: —— =mgH — AE.
— paccyXAeHus, IPUBOJSIINE K OTBETY, MPEJCTABICHBI HE B MIOJIHOM 2
00bEeMe HITH B HUX COJIEPKATCS JIOTHYECKUE HEIOUETHI; Orcroma v =2 gH - ﬁ
nin m
— yKa3aHbl He Bce (PU3NIECKHUE SIBICHUS U 3aKOHBI, HEOOXOIUMBIC IS 2. Bpewms nioneTa maiOpl U3 T04KH B B TOUKy D:

2

MOJIHOTO MPABMJIBHOTO PELICHHS. . gt .
y=vsina-t— TN =0, rIe y — BepTHKalbHas KOOPIMHATA IIAiObl B CHCTEME

TIpeacTaBleHbl 3alMCH, COOTBETCTBYIOIINE OJHOMY H3 CIIEIyFONIHX
cysaes: 50 _2usina
— NIpUBEIEHBI PACCYKACHUSA C YKA3aHHEM Ha (U3HIECKUE ABJICHHS U OTCHETa ¢ HATATOM KOOPZHHAT B TOUKe 5. UTciona f = .

3aKOHBI, HO JIaH HEBEPHBII MIIH HETIONHEIN OTBET;
S HOA p ’ 3. JlanpHOCTh moOneTra BD  omnpeaensercss U3 BBIPAXKEHUS IS

W 1 TOPU3OHTANIBHON KOOpAMHATHI IIaWOBl B TOH JKE CHUCTEME OTCYeTa:
— IIPUBEJICHBI PAcCyKAEHHUS C YKa3aHHeM Ha (U3UUECKHE SBICHUS U )
3aKOHBI, HO OTBET HE JaH; BD=vcosa -t = U—sin 2a.

NJIn g
— MPEACTaBJIEH TOJBKO MPABUIIbHBINA OTBET 6€3 000CHOBAaHHH. 4.TloncraBnsas B BeIpakeHUe Ui BD 3HaucHHE uz, I0JIy4aeM
Bce ciywyan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM 0 AE) .
KPUTEPHAM BBICTABIEHMS OLIEHOK B 1, 2, 3 Gasia. BD =2 H~ m_g sin 2.

AE

5. OTcrozia HaxoIMM Macey manosl: m = —— .

=
gl H-———
2sin2a

OrtBet: m = 0,1 Kkr.
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KpI/ITepI/II/I OLICHKH! BBIITOJIHCHHUS 3aJIaHUS

Bamisr

ITpuBeneHO MONHOE INPABHIBHOE PEIICHHE, BKIIOYAIONIEE CIEIYIONINe
3JIEMEHTHI:

1) mpaBunbHO 3amucaHbl (GOPMYIIBI, BBIpAXKAIOIIHE (HU3NYSCKUE 3aKOHBI,
HOPUMCHEHHUE KOTODPBIX HEOOXOAMMO M PELICHUsS 3a/la4d BBIOPAHHBIM
C1ocoOoM (B JaHHOM PELICHHUH — 3AKOH COXPAHEHUs IHep2UU U QOpMYbl
KUHeMamuku c60000H020 NAdeHusl);

2) mpoBeneHBl HEOOXOAMMBIE MaTeMaTH4ecKue IpeoOpa3oBaHui WU
pacueTbl, IPUBOAAIIUE K IIPABUIIBHOMY YHCJIOBOMY OTBETY, U IPEACTABJICH
OTBET;  NPU  OITOM  JIONMYCKAETCS  pEIICHHEe  «II0  4YacTAM»
(C IPOMEXYTOUHBIMH BBIYHCICHUSIMU).

HpCIICTaBJICHHoe PECHICHUE COACPIKUT 1.1 moaHOTO peuieHus, Ho 1 UMECT
OJIVH U3 CICAYIOIUX HEJOCTATKOB!

— B HEOOXOIMMBIX MaTEMAaTHYECKUX MPEOOPa30BAHUAX WU BBIYMCICHUIX
JIOTTyTIIeHa OIIHOKa;

njim

— HCO6XOI[I/IMI)IC MaT€MaTHYCCKUEC HpeOGpaBOBaHI/IS[ U BBIYUCICHHUA
JIOTUYECKU BEPHBI, HE COACPIKAT OU_II/IGOK, HO HC 3aKOHYCHBI;

N

— HE MPeJICTaBICHBI MPe0OPa30BaHMs, IPUBOIAIIIE K OTBETY, HO 3allMCaH
MpaBHJIGHBIA YHUCIOBOIl OTBET MM OTBET B OOIIEM BH/IE;

imise
— pelIeHne  COACPXKHUT OIIMOKY B HEOOXOAWMBIX MaTEMaTHYECKUX
npeoOpa3oBaHUIX M HE IOBEICHO 0 YHCIOBOTO OTBETA.

HpeﬂCTaBHeHH 3alucu, COOTBCTCTBYKHOIIHUE OJHOMY U3 CICAYIOUIUX
CJIy4acB:

— IPEACTABICHbl TOJNBKO MOJIOKEHHs U (OPMYJbL, BBIpaKaIOIHe
(u3HYecKre 3aKOHbBI, IPHMEHEHHE KOTOPBIX HEOOXOAMMO JUISl PeIeHHS
3amaun, Oe3 Kakux-TMOo NpeoOpa3oBaHMH C HMX HCIOJIB30BaHHUEM,
HaIpaBJICHHBIX Ha PELICHUE 3aJa4l, 1 OTBETA;

nim
—B pemenun orcyrctByer O/IHA 13 ucXoaHbIX (Gopmys, HeoOXoaumas
JUISL pelIeHus 3afaun (WK yTBEpXKICHUE, JIeKallee B OCHOBE PEIICHUs),
HO TIPUCYTCTBYIOT JIOTHYECKH BEpHBIE IPEOOpa3OBaHUSI C MMEIOIIUMUCS
(hopMyamu, HalpaBJICHHBIC Ha PEIICHUE 3a/1aul;

i
—B OJIHOM 13 HcXomHEIX (OpMyI1, HEOOXOMUMBIX [UIS PEIICHHs 3a1aun
(MM yTBEpXKICHNUH, JIeXKAIIEeM B OCHOBE PEIICHH ), IOMYIeHa OMHIOKa, HO
MPUCYTCTBYIOT JIOTUYECKH BEpHBIC MPeoOpa3oBaHUS C HMEIOIIIMUCS
dhopMynamu, HallpaBJICHHBIC HA PENICHUE 3aIa4H.

Bce ciyuanm pelueHus, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aHHBIM
KPUTEPUsIM BBICTABJIEHHs OLIEHOK B 1, 2, 3 Gaa.
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B ropu3oHTaTbHOM IMIMHAPUYECKOM COCYJE, 3aKPhITOM MOpIIHEM, HaXOAUTCA
OIHOATOMHBIH MaeanbHbIl Ta3. [lepBoHAauanbHOE AaBieHMe rasza p; = 4-10° Ia.
Paccrosinue ot nHa cocyna no mopmHs paBHO L. [Inomans monepedyHoro cevyeHus
nopurass S =25 cM’. B pesymbTate MENEHHOr0 HArPEBAHHSA Ta3 TOMYYHI
konmuuecTBo TeminoTel O = 1,65 kJ[’)k, a NOpIIEHb CIBUHYJCS Ha pPAaCcCTOSHUE
x =10 cM. IIpu nBU>KE€HUU NOPIIHSA HA HETO CO CTOPOHBI CTEHOK COCYZa AEUCTBYET
CUlIa TPEHHUs BEIMYMHON Fpp = 3-10° H. Haiinure L. Cumtath, 49TO COCYX
HAaXOAUTCS B BAKyyMe.

OO0pazern BO3MOXKHOTO peHIeHHs
1. Topmwenp OyeT MeIIeHHO ABHUIAThCS, €CIU CHJIa
JAaBJICHUSA ra3a Ha NOPHICHb U CUJIa TPEHUSA CO CTOPOHBIL
CTEHOK COCYJla yPaBHOBECAT APYT Apyra: p,S = F,

%)

p°

Lk

2. TodTOMYy mHpWM HarpeBaHWH Tra3a IOpIICHh OyIeT HENOIBIKEH, IOKa
JlaBJIeHHE ra3a He JOCTUTHET 3HaueHus p,. B 3ToM mporecce ras momydaer
KOJIMYECTBO TEIUIOTHI Q1.

3areM TOpIIEHH OyAET CIBHUTaTbCs, YyBENMUYWBas oObEeM raza, Mpu
MIOCTOSTHHOM JIaBJIeHMH. B 3TOM mporecce ra3 Moiy4aeT KOJUYECTBO
TEII0Thl (O)3.

3) B nmpomecce HarpeBaHHS, B COOTBETCTBHM C TIIEPBBIM HA4YallOM
TEPMOAMHAMUKH, Ta3 MOJIYYUT KOJIMYECTBO TEIUIOTHI:
0=0,+0,=U;-U)+ pSx=(U; -U)) + F,x.

4) BHyTpeHHsIsl SHEPTUs OAHOATOMHOTO HEaJbHOTO ra3a:

F
OTKYJa p, = TTp =12-10°Ma > p,.

U, = %VRTI = %plSL B HA4aJIbHOM COCTOSIHUH,

Us;= %VRT3 = %p2S(L +x)= %Fm (L +X) B KOHEYHOM COCTOSIHUH.

Q—EFTpx
5) U3 nn. 3, 4 nonyuaem L = — 2
E(FTP - pIS)

Orter: L =0,3 M.
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KpI/ITepI/II/I OLICHKHU BBIITOJIHCHHUSA 3aJITaHUS

Bamisr

[IpuBeneHO MNOJIHOE NpPaBWJIBHOE pEIICHHE, BKIIOYAIOIIEE CleIyHoLIue
3JIEMEHTHI:

1) mpaBUIBbHO 3amMcaHbl (OPMYIIBI, BEIpaXKAIOIIME (HU3NYECKUE 3aKOHBI,
NPUMEHEHHE KOTOPBIX HEOOXOAMMO sl PEeIICHMS 3aJa4dd BBIOPAHHBIM
crocoOoM (B JaHHOM DELICHUU — Gbipadicenue Ol GHYMpeHHel dHepuul
00HOAMOMHO20 UOeanbHo20 2asd, ypasHenue Knanetipona—Menoeneesa,
sbipadicenue 0is pabomul 2a3a U nepeoe Hauano mepmMoOUHAMUKIL);

2) TpoBeNeHB HEOOXOOUMBIE MaTeMaTHYEeCKHe IpeoOpa3oBaHMs U
pacyeTsl, IPUBOJSAIINE K IPAaBUIIHOMY YHCIIOBOMY OTBETY, M IPEJICTaBIICH
orBer. Ilpm odTOM  fomycKaeTcss pemIeHHe «Io  JacTsam»  (C
MIPOMEKYTOUHBIMHU BEIYHCIICHUSIMH).

IIpencraBieHHOE peleHHe COAEPKHUT T1. 1 TOITHOTO pelIeHus, HO U UMEeT
OJIMH U3 CIEYIOLUIUX HEJJOCTATKOB:

—B HEO0OXOAMMBIX MaTeMaTHYeCKHUX peoOpa3oBaHMIX WIN
BBIYHCIICHUSX JTOIMyIIICHA OIIHOKa;

nim

— HeO6XOZ[I/IMI)Ie MaTe€MaTHYCCKUEC npe06pasoBaHI/m U BBIYUCIICHUA
JIOTUYECKU BEPHBI, HE COACPIKAT OH_II/I6OK, HO HC 3aKOHYCHBI;

nim

— He [peCTaBlIeHbI IPeoOpa3oBaHus, IPUBOIAIIUE K OTBETY, HO 3allMCaH
NPaBUJIBHBIN YUCIIOBOW OTBET WJIM OTBET B 00IIEM BUJIC.

nJIn
— pelIeHHe COICP)KUT OIIMOKYy B HEOOXOIMMBIX MaTeMaTHYECKUX
peo0pa3oBaHMsIX U HE JOBEICHO JI0 YHCIOBOTO OTBETA.

[IpencraBneHpl 3amucH, COOTBETCTBYIOUNIME OTHOMY U3 CIEXYFOLIHX
CITydYaeB:

— IlpencraBieHbl TOJBKO TIOJOXKEHUS U (OPMYJIBI, BBIPAKAIONIHE
(u3HIecKre 3aKOHBI, IPHIMEHEHHE KOTOPBIX HEOOXOAMMO JUISl PeIIeHHS
3amaun, 0e3 Kakux-TuOo mpeoOpa3oBaHMI C HMX HCIOJIB30BaHHUEM,
HalpaBJICHHBIX Ha PEIICHUE 3aa4H, 1 OTBETa;

nim
— B peuternn orcyterByeT OJTHA u3 ucxomHbIx (opmyii, HeoOXoaumas
JUISL peleHus 3a4a4u (MM YTBEP)KACHHUE, JIeXKallee B OCHOBE PELICHUS),
HO TPHUCYTCTBYIOT JIOTHYECKH BEPHBIC NPEOOPa3OBaHMs ¢ MMEIOLIUMUCS
(opMyamu, HarpaBIICHHbIC Ha PELICHUE 3a/1a4H;

i
— 8 OJTHOM 3 ncxomubix GOpMyI1, HEOBXOUMBIX ISl PEIICHHS 3a/1a4H
(MM yTBEPIK/ICHHH, JIS)KAIEM B OCHOBE PELICHHS ), IOMyIIeHa OINOKa, HO
HPHUCYTCTBYIOT JIOTMYECKH BEpHBIE NPEOOPa3oBaHMUSA € HMMEIOLIUMUCS
(opMyIaMH, HalpaBJICHHbIE Ha PeLlICHUE 3a]1a4H.

Bce ciyuan pemeHus, KOTOpble HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KPHUTEPHSIM BBICTABJICHUS OLICHOK B 1, 2, 3 Gaia.
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IIpu mpoBeneHnH 1a00PATOPHOI PabOTHI YIEHHK COOpal 3MEKTPUUECKYTO LeMb M0
cxeme Ha pucynke. ComporuBineHus R, u R, paBael 200M u 150 Om
cootBeTcTBeHHO. ComporuBieHue BonbTMeTpa paBHo 10 kOMm, a ammepmerpa —
0,4 Om. DJAC uctounuka pasHa 36 B, a ero BHyTpeHHee conpoTuBieHue — 1 Om.

]

|l
Ha pucyHKke MOKa3aHbl IIKalbl HPHOOPOB C MOKA3aHUSIMH, KOTOPBIC IMOIYYHII

yaeHuk. McmpaBHeI jdu TpuUOOpPHI WIIM K€ KAKOH-TO W3 HHUX JaéT HEBEPHBIC
MOKa3aHus?

O06pazen BO3MOXKHOT'O PEIICHUS

Jlnst onpeneneHust CUiIbl TOKA HCHONB3yeM 3akoH OMa juis monHoit nenu. BonsTmerp

1 1
U pesucrop R; coemuHeHbl mapamensHo. ClienoBaresbHO, =—d4—.
00111 RV Rl
R -R 20-1
Orciona Ry, =—— = 0 0000z19,96z20 (Om).
Ry +R, 10020
CnenoBatenbHo, [ = € 36 __36 =~ 0,21 (A).

R+R,+R,+r 20+150+0,4+1 171,4
AmnepMmeTp mTOKa3piBaeT cuiy Toka okoimo 0,22 A. llena neneHus OIKajbl

ammepmetrpa 0,02 A, yTto Oomblle, 4YeM OTKJIOHEHHME IIOKa3aHUM OT pacuéra.
CrenoBaTebHO, aMIIEPMETP AaéT BepHbIe MOKA3aHHUS.

Jlnst onpeneneHus HaNpsDKEHHs MCTONb3yeM 3akoH OMa Juist yyacTka nenu: [ =—.
1

Orcrioma U =1-R;=0,21-20=4,2 (B). BonbT™eTp ke MOKa3bIBACT HAMPSIKCHHE

4,6 B. Ilena nenenust BonbrMerpa 0,2 B, uto B 1Ba paza MEHbLIE OTKJIOHEHUS

TTOKa3aHM.

CrnenoBaTenbHO, BOJLTMETP 1a€T HeBepPHbIE MOKA3aHUS.

IpyMeyaHue: pelleHre 3a1a4i CIUTAETCS BEPHBIM, €CIIM M3MEPHUTENIbHbIE TIPUOOPHI

CUMTAIOTCS MIEATLHBIMH.

Kpurepun oLieHKH BBIIOJHEHUS 3aJaHUs Bansl

[MpuBeneHo mONHOE NPaBWIBHOE pEIICHHE, BKIIIOYAIONIEe CIEAyIONIHe
JJIEMEHTHI:

1) BepHO 3ammcaHbl (OpPMyINBI, BbIpaXKaroIine (HU3NYECKHE 3aKOHBI,
NIPUMEHEHHE KOTOPBIX HEOOXOAMMO [UIs PELICHHS 3aaud BBIOpaHHBIM
crnoco0oM (B DaHHOM peuleHuHn — 3axkon Oma 0ns noAHOU yenu u 0
yuacmxa yenu, popmynel 05 pacyema COnPOMUGIEHUs YacmKa yenu npu
N0oCIe008amerbHOM U NAPANLETbHOM COCOUHEHUU NPOBOOHUKOS),

2) mpoBeieHb! HeOOXOIMMBIE MAaTeMAaTHIECKHE TPeoOpa3oBaHuUsI U pacueTshl,
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NPUBOJAIIIE K MPABHILHOMY YHCIOBOMY OTBETY, W IPECTABICH OTBET.
Tlpu 2TOM [OMyCKAaeTCsl PEIICHHE «I0 YacTsM» (C MPOMEXYTOYHBIMH
BBIUHCIICHUSIMH ).

[pencraBneHHOE pENICHUE COACPIKUT M. 1 MOJHOTO PEIICHUS, HO U UMEET
OJIMH M3 CJIEYIOIIIX HEIOCTATKOB:

— B HEOOXOJMMBIX MAaTEMAaTHYECKHX NPEOOPA30BAHMAX WM BBIYUCICHUIX
JIoIy1IeHa omunoKa;

nim
— HEoOXOIMMBIE MaTeMaTHYeCKHe MNpeoOpa3oBaHMs U BBIYHCICHHS
JIOTUYECKU BEPHBI, HE COJIep)KaT OMIMOOK, HO HE 3aKOHYEHBI; 2
NI

— HE MPEeACTaBIeHbI IPeo0pa3oBaHusl, MIPUBOASIINE K OTBETY, HO 3alMCaH
NPaBIBHBIA YUCIOBOI OTBET HJIM OTBET B OOIIEM BHJIE;

W
— pellleHHe COJAEPXKUT OIUOKY B HEOOXOJMMBIX MaTeMaTHUECKUX
peoOpa3oBaHUsIX U He JOBEJCHO JI0 YUCIOBOTO OTBETA.
IpencraBneHs! 3ammcH, COOTBETCTBYIOMIME OJHOMY U3 CIEYIOLIHMX
CITy4aeB:

- HpeﬂCTaBJ’leHbl TOJIBKO IMOJIOXKCHUS u q)OpMy.]'lbI, Bblpama}omne
(u3uYecKre 3aKOHBI, IPUMCHEHHE KOTOPBIX HEOOXOIMMO JUIS PEUICHUS
3amaud, Oe3 Kakux-TMOo TpeoOpa3oBaHHN C WX HCIOJNB30BAHUCM,
HAIPaBJICHHBIX HAa PEIICHUE 33][a4l, 1 OTBECTA;

nim
— B pemeanu otcytctByer OJIHA u3 ncxomueix ¢opmys, HeoOXxomumas 1
JUIS pelieHUs 3a1aud (WM YTBEPXKACHHUE, JIeXKAIIee B OCHOBE PEUICHUS),
HO TPHUCYTCTBYIOT JIOTHUECKH BEPHBIC MPEOOpa30BaHUS C MMEHOIIHMUCS
(hopMynamu, HarpaBICHHBIC HA PELICHUE 3a]Ia4H;

N
—B OIIHOIZ W3 UCXOJHBIX (OPMYJI, HEOOXOAUMBIX UISl PEIICHUS 3a/1a9d
(WM yTBEpXKICHUH, JIeXKAIeM B OCHOBE PEIICHHs ), IOMYyIleHa OIHrOKa, HO
IPHUCYTCTBYIOT JIOTHYECKH BEpHBIE IPEoOpa3oBaHUsi C HMEIOIIHMMUCS
($opMysIamMu, HarpaBJIeHHBIC HA PEICHUE 3a/IaUH.
Bcee cimywam pemieHus, KOTOpbIe HE COOTBETCTBYIOT BHINICYKa3aHHBIM
KPHUTEPHUSIM BBICTaBJICHHS OLCHOK B 1, 2, 3 Gaura.
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HeGonbiioit rpy3, MOABENICHHBI HAa HUTH JUIMHOW 2,5 M, COBEpIIacT
rapMOHHYECKHE KOJeOaHWs, IpH KOTOPBIX €ro MaKCHMallbHas CKOPOCTb
nocturaet 0,2 m/c. Ilpu momommu cobuparomieii JIMH3EI ¢ (POKYCHBIM PacCTOSTHUEM
0,2M wm300paxkeHHe KOJICONIOLIETOCS Trpy3a MpOeHUpyeTcs Ha  JKpaH,
pacrnionoxeHHbld Ha pacctosHud 0,5 M OT nuH3BL. [7aBHas omTHueckas OCh
JIMH3BI TIePIEHANKYIAPHA INIOCKOCTH KOJIeOaHMH MasTHHKA W IUTOCKOCTH SKpaHa.
OmnpenenuTe MaKCHUMaJIbHOE CMENICHHE W300paKeHHWs Tpy3a Ha HKpaHe OT
IOJIOXKEHUS paBHOBECHSI.

O06pa3en BO3MOXKHOTO PEILCHUS]

HpI/I KOHe6aHI/IHX MasTHHKa MaKCHUMaJIbHasi CKOPOCThb I'py3a U MOXET 6BITI) orpeaeieHa
2 2
.a la
=mgh,rne h=1(1-cosar)=2lsin DR

13 3aKOHA COXPaHEHUS DHEPTUU!:

A
MaKCHMaJIbHasA BbICOTA IMOABEMA I'py3a. MakcumanbHbIN YroJi OTKJIIOHCHUA & = 7, rae

/

A — amnuTyna xonebanuii (ammmTyaa cmemenus). Orciona 4 = v [—.

g
Ammuryna A, konebaHuil CMEICHN H300paKCHHUS Ipy3a Ha dKpaHe, PacroioKeHHOM
Ha PACCTOSIHMM b OT IUIOCKOCTH TOHKOI JIMH3BI, NPOIOPLHOHANbHA aMIUITYAe A

b
KoJIeOaHui rpy3a, ABHKYIIEroCs Ha PACCTOSHUH @ OT INIOCKOCTH JIMH3BI: A = A—.
a
. 1
PaccrosiHue a onpenensercs 1mo GpopMmysie TOHKON JIHH3bL: 7 =—+ 3’ OTKy/ia
a
F b b b b
a=b ,u —=——1.CnegosarensHo, 4 = A—=v, |——,
b—F a F a ga
I(b
A =v [—|—=-1
g\ F
Ortset: 41 =0,15 M.
Kpurepru OLeHKH BBIMOJIHEHUS 33 1aHUs Bauisl

IIpuBeneHO MOJMHOE NPAaBHUIBHOE pELICHHE, BKIOYAIOIIEe CICyOIINe
JIIEMEHTHI:

1) BepHO 3ammcaHbl (OPMYJBI, BBIpaXKaromue (QU3NYECKHE 3aKOHEI,
[PUMEHECHHE KOTOPBIX HEOOXOAMMO Ul pELICHHS 3ajaddl BbIOPAaHHBIM
c11ocoOoM (B JTaHHOM PELICHUM — 3aKOH COXpaHeHus dHepauu, gopmyaa 0ns
VBenuueHUs: MOHKOU JIUH3bL U (POPMYIA MOHKOU IUH3bL),

2) npoBesieHbl HEOOXOIUMbIE MaTeMaTH4YeCKUe MpeoOpasoBaHUsl M PacyeThl,
NPHUBOJSIIHE K TIPaBHILHOMY YHCIIOBOMY OTBETY, U ITPEJICTABIICH OTBET.

Ilpu STOM JOIyCKaeTcsi peLIeHHEe «IO 4YacTsM» (C MPOMEXYTOUYHBIMU
BBIUHCIICHUSMH).
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IIpencraBieHHOe pelIeHHE COAEPXKHUT M.l IOJHOrO peIlIeHHs, HO M HMeeT
OJIMH U3 CIIEYIOIINX HEIOCTATKOB:
— B HEOOXOAMMBIX MAaTEMaTHYECKHX MPEOOPa3OBaHMUAX MM BBIYMCICHHAX
JIOMyIIeHa OmHnoKa;

58]0
— HEOOXOAMMBIC ~ MaTeMaTHYeCKue NpeoOpa3oBaHHs U BBIYMCICHHS
JIOTMYECKU BEPHBI, HE COJIepKaT OIIMOO0K, HO He 3aKOHYEHBI, 2

m
— He TPEe/CTaBICHBI NPeoOpa3oBaHus, MPUBOIAIINE K OTBETY, HO 3alUcaH
MIPaBUJIbHBIH YHCIIOBOIT OTBET HJIM OTBET B OOIIEM BHE;

58]0
— pellleHHEe  COACPKUT  OMMOKY B  HEOOXOMMMBIX  MAaTeMaTHYECKUX
peoOpa3oBaHUAX M HE JOBEJICHO JIO YHCJIOBOTO OTBETA.
IpeacTaBieHbl 3alIUCH, COOTBETCTBYIOIINE OTHOMY M3 CIEIYIOLINX CIIy4aeB:
— IpeCTaBJICHBI TOJIBKO TOJIOXKEHNS ¥ (GOPMYJIBI, BRIpaXkaronye Gpu3nueckue
3aKOHBI, NPUMEHEHHE KOTOPHIX HEOOXOAMMO JUIs pemieHHus 3ajadd, Oe3
KaKnX-ITH00 TpeoOpa3oBaHUI C WX HCIIOIb30BaHUEM, HANPaBICHHBIX Ha
pelIeHne 3a1a4n, U OTBETA,;

50)0%1
— B pemennu orcytctByeT OJJHA u3 ncxonusix ¢popmyi, HeoOXxoaumas Ui
pelreHnst 3anadd (WM yTBEpXKACHME, Jie)Kallee B OCHOBE PELIeHHs), HO 1
HPUCYTCTBYIOT JIOTHYECKH BEpHBIC INPeoOpa3soBaHUs C  HMEIOIIMMUCS
(opMysamu, HarpaBJICHHBIE HA PEILICHUE 3a/1auH;

150)0%1
—B OJJHOM u3 mcxombix (OPMyI, HEOGXOAMUMBIX IS PEIICHHS 3a1adi
(wnn yTBep)KICHHH, JIS)KAIleM B OCHOBE DEIICHUs), JOIyIIeHa OmMOKa, HO
NPUCYTCTBYIOT JIOTUYECKU BEPHBIC npeoGpasoBaHI/m C HMCHOIIUMUCH
(dopMysIamu, HampaBJICHHBIC HAa PEILCHUE 3a/IaUH.
Bce cmydam pemieHHs, KOTOpbIE HE COOTBETCTBYIOT —BBIIICYKa3aHHBIM 0
KPHUTEPUSIM BBICTaBJICHHS OLICHOK B 1, 2, 3 Oayura.

MonoxpomaTrueckuii My4OK TMapauiedbHBIX Jy4ded CO3[1aeTcsi HCTOYHUKOM,
KOTOpEIi 32 Bpemst At =8-10" ¢ manyuaer N =5-10"* hoToHoB. ®oTOHBI ManaroT
110 HOpManH Ha rromanky S = 0,7 cM” i cosgarot gasinenne P =1,5-10" ITa. [Ipu
s10M 40% doToHOB oTpaxaercs, a 60% nornomaercs. OnpenenuTe JJIUHY BOIHBI

H3JIy4YC€HUs.
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O6pazen BO3MOXKHOTO PEIICHUs

Bripaxkenue a5 1aBjaeHus CBETa:

P — })omp + 1)’1021 — NompApompS_FANnoeﬂApnoeft
’ t

(Popmyna (1) cnenyerns F=Ap/At u P=F/S)

DOpMyJTBI TS H3MEHEHHS HMITYJIbca (GOTOHA TIPH OTPAKEHHH M TOTIIOMICHHH JIydeit:
APy =2p, ADy,,, =p; 4HCTO  OTpaxkeHHBIX QoronOB: N, = 0,4N, a

(1)

nornomenssix: N, ., =0,6N.
L4N
Torna Beipaxkenue (1) mpunnmaer Bug P = il 4 .
SAt
h
Bripaxenne i ummyisca GoToHa: p = T
BoipakeHue Juist JUTMHBL BOJIHBI U3JTyIeHus: A = 14Nk
P VI S psar
1,4-5-10".6,6-107* _
Otger: A = ——— — 74:5,5~107M.
,5-10°-0,7-10-8-10
Kputepun onieHKH BBITOJIHEHUS 3aAaHUS bambt

[IpuBesieHO MOJHOE NPABUIBHOE pEIICHHE, BKIIOYAIONIEe CIIeTYIOIIHe
JJIEMEHTBI:

1) mpaBuiabHO 3amucaHbl (GOPMYJIBI, BbIpaxKamouye (QU3MIECKHE 3aKOHBI,
OPUMCHCHHE KOTOPBIX HEOOXOIMMO JUIs PEIICHHS 3a1add BBIOPaHHBIM
Ccroco0oM (B TaHHOM PEIICHUU — hopmybl OJisl OAGLEHUsT CBEMA, UMNYIbCA

3
¢omonos, 11 3axon Horomona),
2) mpoBeICHBI HCOOXOIMMbIC MATEMATHIECKUE TPEOOPA30BAHUSI U PACUCTHI,
MPUBOJAIINE K MPAaBUILHOMY YHCIOBOMY OTBETY, M MPEJCTABJICH OTBET.
IIpu 3TOM [OmMycKaeTcss PELICHHE «IO YacTsIM» (C MPOMEKYTOYHBIMU
BBIYHCIICHUSIMH).
TIpexacraBienHOe penieHHe COMSPHKHUT M. | MOTHOTO PEIICHHUsI, HO H HMEeT
OJIMH U3 CICYIOUIUX HEOCTATKOB:
— B HEOOXOJIMMBIX MATEMAaTHYECKUX MPeoOPa3OBAHUSX WM BBIYHUCICHHIX
JOIyIIeHa OmmoOKa;

50141

— HeOOXOAUMbIE ~MaTeMaTHYeCKHe IMpeoOpa3oBaHUsi U BBIYUCICHUS
JIOTMYECKU BEPHBI, HE COJIepKaT OMIMOOK, HO HE 3aKOHYCHBI, 2

N

— HE IpeJICTaBICHbI IPe0OPa30BaHus, MPUBOIAIINE K OTBETY, HO 3alHCaH
NpaBWIBHBIA YUCIOBOIl OTBET WJIM OTBET B OOIIEM BH/IC;

nim
— peIIeHHE COAEPXKUT OMUOKYy B HEOOXOAMMBIX MaTeMaTHYECKHX
npeoOpa3oBaHUsIX U HE JJOBEJEHO JI0 YUCIOBOTO OTBETA.
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Jemoncrparuonnsiid Bapuant EI'D 2011 r. ®U3UKA, 11 kinacce

IIpencraBieHsl 3ammcH, COOTBETCTBYIOIIME OIHOMY U3  CIIEAYFOIINX
CITy4JaeB:

— NIPE/ICTaBICHbl  TOJIBKO MOJOXEHUS M (GOPMyJbl, BBIPAXKAIOIINE
¢u3nYecKkre 3aKOHbBI, IPUMEHEHHE KOTOPBIX HEOOXOAMMO JUIS pELIeHHs
3amauyn, 0Oe3 Kakux-mubo 1peoOpa3oBaHMH C WX HUCIOJIB30BAaHHEM,
HaIlpaBJICHHBIX HA PEIICHNE 3a/1a4H, U OTBETA,;

500071
— B pemeHnu orcyTcTByeT OJJHA 13 ncxomHpIx hopMys1, HeOOXoauMast ist
pelreHust 3anaud (WM yTBEpKASHHUE, JieXkallee B OCHOBE PEUICHHs), HO
NPUCYTCTBYIOT JIOTUYECKU BEPHBIC npeo6pa303aHI/m C HMCHOIIHUMHCA
(dhopMyamu, HalpaBJICHHBIC HA PELICHUC 3a1a4H;

W
—B OI[HOI7I M3 UCXOAHBIX (HOpPMYII, HCOOXOIUMBIX ISl PELICHUS 3aIadd
(MM yTBEPXKIICHUH, JISKAIEM B OCHOBE PELICHHs), JOIyIleHa OIHnOKa, HO
HPHUCYTCTBYIOT JIOTHYECKH BEPHBIE NPEOOpPa3OBaHUA C HMCIOIIUMUCS
(opMyIaMH, HalpaBJICHHbIE Ha PeLIICHUE 3aJa4u.

Bce cimydanm peuieHHs, KOTOpbIE HE COOTBETCTBYIOT —BBILICYKA3aHHBIM
KPHUTEPHUSIM BBICTaBJICHHS OLICHOK B 1, 2, 3 Gaura.
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