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HNHCTPYKIHA 10 BLIMOJHEHHAIO PAGOTHI

Jl/1s1 BBIMIOIHEHUA SK3aMEeHAIMOHHOM paboThl 10 (pmsmKe oTBomuTcia 4 daca
(240 munyT). Pabora cocrout u3 3 yacreil, BEIOUYAIOIINX 35 3aaHIL.

Yacre 1 comepskur 21 samanme (A1-A21). K xaxmomy samamuio maércs
4 BapuaHTa 0TBETa, U3 KOTOPHIX MTPABMIBHBIN TOJIBKO OJHH.

Yacte 2 comep:xur 4 3aganua (B1-B4), B KOTOPBIX 0TBET HEOOXOIUMO 3aIIACATD
B BHjIe Habopa 1udp.

Yactp 3 cocrout u3 10 3amauy: A22-A25 ¢ BBIOOPOM OIHOTO BEPHOTO OTBETA U
C1-C6, mna koTopsIx TpebyeTca JaTh PA3BEPHYTHIE PELICHHA.

Ilpu BhrHCIEHWAX  paspelaeTca WCIOIb30BaTh  HEIPOrPaMMHUPYEMbIH
KaJIbKyJIATOD.

Bce 6mamku EI'Q samommsiorcs aApkuMu 4épHbIME depHmiaamu. Jlommyckaercs
WCHOJIb30BaHUeE TeJIeBOM, KAIWIIAPHOU UIN TePheBOM PyUeK.

IIpu BeImonHeHwMH 3aganuii Ber Moxere monb3oBaThesa uepHosuroM. Obpariaem
Bame BHuMaHmWe, 4TO 3aIHUCH B YEPHOBHKE He OYyIyT YYHTHIBATHCA IIPU OIEHKE
paboThI.

CoBerTyeM BBIMIOIHATH 3aMaHUsI B TOM IIOPSAAKE, B KOTOPOM OHH HaHbI. s
SKOHOMHHM BPEMEHH IIPOIIyCKa¥Te 3aJaHue, KOTOpoe He yAaéTcs BBIIOJHUTH Cpasy,
U TepexonuTe K ciexyiomnemy. Kcmum mocie BBINOAHEHHs Bceit paborbr y Bac
ocraHeTcs BpeMs, Bbl cMoikeTe BepHYThCA K IPOILYII[E€HHBIM 3 JaHUIM.

Banner, momyueHHble BaMuM 33 BBINIOJHEHHBIE 33[aHUS, CYMMHPYIOTC.
ITocrapaiiTech BBIMIOJIHUTL KAK MOKHO OOJIbIIIE 3aJaHHWU M HabpaTh HauboJblee
KOJIMYECTBO GaLIIOB.

sRenraem ycnexa!
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®usura. 11 knacc. Bapuanr 1

Huxe IIPpUBEOECHBbI CIIpaABOYHBbIEC JaHHBIE, KOTOPbIE MOTIYT l'IOHaI[O6I/ITBCH Bam IIpu

BBIIIOJTHEHU N pa6OTI)I.

®usuka. 11 knacc. Bapuanr 1

CooTHOIIEHUA MEKAY PASTHIHBIMA € THHUIIAMHI

JdecATnaHbIE IPUCTABKHA

TeMIeparypa 0K =-273°C

aTOMHAas eIUHHUIIA MaCChI laewm. = 1,66-10_27 KT
1 aToMHaa egUHUAIIA MACChI DKBUBAJIEHTHA 931,5 MsB

1 5/IeKTPOHBOJIBT 15B = 1,6-10_19 Ik

MaccshI yacTHig

Hizzzzo- O6o3Hauenne | MHOKHTEIH H?;Haz::o- OGosnagyenne | MuoxHTE b
rura r 109 CaHTH c 1072
Mera M 108 MUJLTH M 1073
KHJIO K 103 MHEPO MK 1078
TeKTO r 102 HaHO H 1079
aenu bt 1071 TIMKO I 10712

KoncTanTsl

YHCIIO 7T n=3,14

yCKOpeHHue CBOGOTHOro MafleHus Ha eMe g =10 M/c2

TrpaBATAlTHOHHAA IIOCTOTHHAA

G = 6,710 H-m%/xr?

YHUBEpPCAJIbHAA ra3doBas IIOCTOSIHHAA

R = 8,31 II:x/(monw-K)

IIOCTOAHHAA BOJII)I.IMaHa

k =1,3810723 /K

rmocrossHHasg ABoraapo

N, = 61022 momp !

CKOpPOCTH CBeTa B BaKyyMe c= 3~108 m/c
K03(p(pHUITHEeHT IPOITOPIIHOHATBEHOCTH b= 1 _ 9-10° H-m2/Kn?
B 3aKoHe Kymnona 4meg

MOJYJIb 3apsiia dJIeKTPOHA (3IeMEeHTapPHbIH
SIIEKTPUYIECKUI 3apsiy)

e=1,610"1° Kn

nocrosHHasa Ilmanka

h = 6,61073% Mx-c

© MHOO, 2011 r.

dIeKTPoHa |91-103! kr ~ 5,5-10 % a.e.n.
IPOTOHA |1 673-10~27 kr ~ 1,007 a.e.m.
HEUTPOHA |1 675-10°27 kr ~ 1,008 a.e.m.
ILnoTHOCTE IIOACOJTHEYHOr'0 Macia  |900 KF/MS
BOTIBI 1000 ®r/m® |amoMusns 2700 xr/m°
IpeBecuHEBI (COCHA) [400 kr/M°  |Xemesa 7800 ®r/m°
KepocHHa 800 xr/m®  |pTyTH 13600 xr/m°
YaeabHas TEILIOEMKOCTD
BOIBI  |4.2:10 3 s/(kr-K) amomuana 900 ax/(kr-K)
IBJa 2.1-10 3 Ii/(xrK) Menu 380 [I:x/(xr-K)
wemeza (640 Ix/(kr-K) qyryHa 500 T:x/(xr-K)
ceunana (130 [:x/(xr-K)

YaeabHas TEILJIOTA

Mapoo6pasoBaHUs BOIEI

2.3-10 ® Tm/wr

IIJIaBJIE€HUA CBHHIIA

2,510 4 Iax/xr

IIIaBJIC€HHUA JIbaa

3,3-10 ° ITm/kr

© MHOO, 2011 r.




®usura. 11 knacc. Bapuanr 1

HopmasnbHBI€E yCIOBHA: IaBlIeHNE 108 Ila, Temmeparypa 0°C

Moaspuasa macca

asora 281073 kr/Momb Kuciopozaa 321073 kr/momn
aprona 40-1073 xr/voms JTATUA 6-102 kr/momB

BOAOpPOAA 21073 KI/MOJb MoubIeHa 96-1073 KI/MOJIb
BO3/iyXa 29-1073 xr/Moms HeoHa 20-10~3 kr/momn
reus 4-1073 kr/momn YIJIEKHCIIOTO rasa 44-1072 kr/moms

© MHOO, 2011 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aarnke omeemos No 1 nod
HOMEpPOM 8bINOHAEMO20 eamu 3ad0anus (A1-A21) nocmasbme 3HAK « X»
6 K./lemouke, HOMep KOMOpPOIi coomeemcmaeyem Homepy 6blOPAHHO020
eamu omeema.

_A1L |

Ha pucynke npusemen rpadui 3aBHCHMOCTH

KOOPAWHATHI X MaTepHalbHOM TOYKH OT X, M
Bpemenn ¢. Karkaa w3 sasucumocreir x(f)
COOTBETCTBYeT 3TOMY rpaduxy? 3 e
6
4
2
0 2 3 rc
1) x(¢)=2¢ 2) x(t)=2+2t 3) x(t)=2-2t 4) x(t)=-2+2¢

Kamens OpolneH BepTUKAIBHO BBEPX U IOCTUTA€T HAUBBICIIEH TOYKH
TPAEeKTOPUH B MOMEHT BpeMeHH /,. Ha KaxoMm U3 npuBeqeHHBIX rpaduKOB
MIPABUIILHO TIOKA3aHA 3aBUCUMOCTh IIPOEKIIMH CKOPOCTH KaMHsA Ha ochk OY,

HaIPaBIeHHYI0 BEPTHKATBHO BBEPX, C MOMEHTa OpocKa [0 MOMEHTa
BpeMeHU t?

© MHOO, 2011 r.
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_A3 |

_A5 |

_A6 |

Ha rnagkom ropusoHTalbHOM CTONE JIEKHT HOCKA, & HA Hell — KyOuk. K
KyOMKy TIPUKIAAbIBAIOT TOPW3OHTAIBHO HAIMpPABIEeHHYI0 cuiay F, B
pesynbTaTe d4ero BCS CHCTEMA HAYWHAET IBUTAThCI MO croay. Kyma
HaIlpaBJ/IeHaA CHJIA TPEHW, JeHCTBYOIIAd CO CTOPOHBI KyOuKa Ha TOCKY?

—

F

m

1) BueBo («)
2) Bmpaso (—)
3) Mo:keT OBITH HAIPABIEHA U BIEBO (<—) , ¥ BIIpaBo (—) .

4) cuna TpeHus, AEHCTBYIOIIAS CO CTOPOHBLI KyOWKa HAa IOCKY, paBHA
HYIJIIO.

Msauuk maccoir 1 kr gBuxerca Broab ocu OX co
CKOPOCTBIO 5 M/C MEPIEeHANKYIAPHO 3aKPeIIeHHO’

crerke. Iloce aGCoMIOTHO yHIPYToro y/iapa O CTEHKY (@ —sm ——————
MAYHE OTCKAKHABAeT B MIPOTHBOIIOIOKHOM
HaIpaBleHuu. V3MeHeHHWe MPOEKIIUH HMITyIbCa
mauuka Ha ocb OX B pesyiabprare TaKoro g <
coyaapeHusa paBHO } -
1) -5 xr-m/c 2) 5 xr-m/c
3) 10 krm/c 4) -10 krM/c

IloxouBiieeca Teno maccoii 1 Kr mOAHANHM Ha BBICOTY 2 M HAJ 3eMJeH,
copepmuB mpu stom pabory 30 I:x. Kakyio KuHETHYECKyI0 SHEpPTHIO
IPHOOPEIIo B Pe3yIbTaTe 9TO TEI0?

1) 50 I 2) 10 Ix 3) 30 Ix 4) 20 O:x
Ha pHUCYHEe u306paken rpaduk
3aBHCHMOCTH  KOOpAWUHATHI  x  Tema, *» Mj
COBEPIIIAIOIIETO TAPMOHUYECKHE ()] ooy
Konebaunus, or Bpemenu ¢. Ompemenure
YaCTOTY STUX KOJIeOaHu

0
1) 02T 2) 0,1 Tn 3) 250 I'n 4) 125T'n

© MHOO, 2011 r.
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_A7 |

_A8 |

Al10

All

Ilpu HemsMeHHOUN KOHIIEHTPALIMH MOJEKYJ AaBlieHHe HIeaJbHOTO rasa
YMEHBITWIOCH B3 pasa. B pesyaprare Temmeparypa BSTOro rasa,
W3MepeHHad B rpanycax Kenbsuna

1) yBenuuunack B 3 pasa 2) yMmeHbIIHIACH B 3 pasa

3) ymenpmmiace B 9 pas 4) He U3MEHHUJIACH

Ha pucynke wusobpa:kenpl rpauKy IIPOIECCOB, IIPOMU3BOAMMBIX HA
naeajlbHbIM ra3oM. KaI{I/Ie nus3 HUX COOTBETCTBYIOT YBEIIUYEHHUIO
BHYTPEHHEH SHepruu rasa’?

p]@ pI@) p]@ p]@
0 ~ 0 = 0 v 0 7

1) 1u4 2) 1u3 3)2u3 4) 2u4
Ha  pucymke  wusobpaxeHn  rpaduk T K
U3MEHEHHS TeMIeparypbl HEKOTOPOro '’ 3
Belecrsa OT BpeMeHH IIpH  ero A
HaTPeBaHWH WU OXJIKIEeHUN. B MOMeHT /\
Bpemenun t=(0  [gaHHOE  BEIECTBO 12 4 5
HAXOIWJIIOCh B IJKUAKOM  COCTOSHWH. \6

IIporeccy kumemus STOTO BelllecTBa Ha 3000
rpaduKe COOTBETCTBYET YUaCTOK

1) 1-2 2) 2-3-4

T, MHH

3) 1-2u4-5 4) 5-6

ITocrpouts Temnosoi asurarens ¢ KIII, pasasiv 100%, HEBO3MOKHO, Tak
KaK 9TO

1) 3alIpelrneHo IIepBbIM 3aKOHOM TepPMOJHUHAMUKHA.
2) samperreHo BTOPHIM 3aKOHOM T€PMOIUHAMHUKH.
3) TexXHWYEeCKH OYeHb CIOKHO.

4) TpebyeT 0O4eHD OOJILIINX 3aTPAT MATEPHUAILHBIX PECYPCOB.

B BepimHax kBazspara pacroioKeHbl TOYEUHBIE 3aPAIbI

paBHBIE 10 MOAYJIIO, HO Pa3iMdHbIE 110 3HAKY. 3apan +¢ * qQ\ 0 a

cosmaer B Touke O dJIeKTpHUYEcKoe T[ojie, MOAYJIb

HaIpS:KeHHOCTH  KoToporo paBeH FE,;,  Monyurs p l‘?\‘

HANPSIKEHHOCTH JJIEKTPUIECKOTO 10/, KOTOpoe CO31aioT o O

B Touke O Bce 4eThIpe 3apsaa, paBeH —4q -4
1) 4E, 2) 2E, 3) 242 - E, 4)

© MHOO, 2011 r.
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A12 | B snexTpudecKoi Iemnu, cxeMa y4acTKa KOTOpPOH R, R,
n3obpaskeHa Ha PUCYHKe, K| = 2R;, BOIBTMETPHI
WaeanbHble, a COIPOTHUBJIEHHEM IIPOBOIOB
MOxkHO mpeHeOpeub. [Ipu mporeranmu dYepes
PE3UCTOPBI MOCTOAHHOTO HIEKTPUIECKOTO TOKA

IIOKa3daHHue BOJIbTMeTpa V2

1) B 2 paga 6onble, 4ueM IIOKa3aHue BOILTMETPA V.

2) B 2 paza MeHbIIIe, YeM IIOKa3aHHe BOJIbTMETPA V).

3) paBHO IOKa3aHHUIO BOIbTMETpA V).

4) MOXHO COIIOCTAaBHTBH C IIOKa3aHHEeM BOJBTMETPa V|TOIBKO B TOM
cIydae, KOTAA W3BECTHA CHJIAa TOKa, IIPOTEKAIOIIEeT0 depes

PE3UCTOPHI.

Al3 | Ha kakoM U3 DPHCYHKOB IPABHJIBHO H300paKeHbI JMHHM MATHHTHOM
WHAYKITUY I TOHKOTO O4YeHb JIWHHOTO IIPSMOI0 IIPOBOJA, II0 KOTOPOMY
TedyeT IIOCTOSHHBIA TOK, HAIPABIEHHBIA IEPIEHAUKYIAPHO IIOCKOCTH

pHCYHEA «Ha Hac» (® )?

@ C?) ©) @
NPV
AN VN O,
1 2) 2 3) 3 4) 4

Al4 | Ha pucyEke m306pameHBI  CXeMBI  JBYX © @
SIIEKTPHYECKUX KosebaTenbHbIX KOHTYPOB. C C
OrHollleHre YacTOThI COOCTBEHHBIX KOJIeOaHUH B | |
MEepBOM  KOHTYpe K dYacrore COOCTBEHHBIX
KoJe6aHui BO BTOPOM KOHTYPE PaBHO

L 4L
w1 Y w1 1 (] 1
=2 2) =4 3 — =7 49 — =
w2 1)) w, 2 w, 4

© MHOO, 2011 r.
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A1l5 | JIyu cBera mamaer w3 BO3myxa Ha IIOBEPXHOCTH BoAbl. Ilpm aTom uacTh
CcBeTa OTpa)kaeTcsa OT TPAHUIIBI BO3AYX — BOJA, 4 YacCTh IIPOXOAUT B BOXY.

Ha xaxom u3 pHCYHKOB IPaBHILHO ITOKA3aH XOJ CBETOBBIX JIydei?

Fn ) {

\ BO/12 \

D1 2) 2 3) 3 4) 4

BO/1a

A16 | JIyud cBera pacmpocTpaHAeTca B BoJe U MaJaeT HA TPAHUILY pasfesa Boaa-
Bo3ayx. llokasarens mpensomiieHusa BoAbl paBeH h. Ilpm kKarkux yrmax
najsieHus o Oyzner HaGIIAThCA TOJIHOE BHYTPEHHEee OTPaskeHre ceera?

1 1
1) a> r_ arcsin— 2) a > arcsin—
2 n n

T .
3) a> 5 ~arcsinn 4) o > arcsinn

A17 | Marepuanbuas TOYKa IBUKETCA
npamonuHeiHo. Ha pucynke mnokasama V, M/c i
3aBHCUMOCTb MOJYJa ee CcKopocTtu V oT 6l
BpPEMEHH £. Kaxkoit IIyTh IIPOXOIUT |
MaTepuaIbHAs TOYKA 34 IIepPBbIE 6 CEKYH] 1
IBUXCHUA? =
2 /N
[ [ TN
| ! .
0 2 4 6 ¢
1) 12m 2) 24wm 3) Om 4) 6Mm

A18 | B pesynbprare HEKOTOpPOro aTMoc(epHOTO IIpoliecca ILIOTHOCTb BOAAHBIX
IIapoB, COJEpIKAINMXCA B BO3AyXe, YMEHbBIIAeTCd I[PU I[IOCTOIHHOH
temneparype. IIpu sToM napruanbHOe faBiIeHre BOOAHBIX IIaPOB

1) me usmensercs
2) ymenbIIaercs
3) yBenmuuuBaercs

4) MOMKeT KaK yBeIHdHBaThCs, TAK ¥ YMEHbIIAThC

© MHOO, 2011 r.
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A19 | TTocroaumbIi TOK cuitoi / IpoTeKaeT Yepes IPOBOJHUK. 3a BPeM: [ B HeM

A20

BBIJIEIAETCH KOAMIeCTBO TerioThl (). UeMy paBHO COIPOTHBIIEHHE 3TOIO
IIPOBOIHUKA?

nr-|2 -2 pHr-< yr=<%
I 7 P I
1 SKCOepUMEHTAIBHOTO M3YYeHHS CHJIbI
CyXOT0 TPeHHS y4eHHMK HCIIOIb30BAT OPyCOK M
JTMHAMOMETD. ITomoxus 6PYCOK Ha
IIEPOX0BATYI0 TOPH30HTANBHYI0 IOBEPXHOCTb 77 777

CTOJIA ¥ TIPUKPENIMB K HEMY C IIOMOIIIBIO
KPEeKOM HHTH NpPYKUHY JAWHAMOMETpPa, OH CJIeqWJ] 3a H3MEHEHHEeM
NOKa3aHusA JUHAMOMETPA W 3a cocToiHueM Opycka. OOHApYKHIOCH, UTO
npu yBemmuenun or OH mo 4H  cuasl F, ropu3oHTAIBEHO
NPUKIAIbIBAEMON YYEeHHKOM K JIHHAMOMETPY, OpyCOK Bce Bpemsd
HaXOIHUICA B COCTOSHUH IIOKO.

Kakoe(-me) mu3  yTBep:KOeHHI  COOTBETCTBYeT(-I0T)  pe3yabTaTam
JKcrepuMenTa’?

A. Takx xax 6pycox Bce BpeMs OBbLT HEIOIBHIKEH, TO CHJIA TPEHHUSI MENKIY
MIOBEPXHOCTHIO GPYCKa U ITOBEPXHOCTHIO CTOJIA HE BO3HHUKAJA.

B. Bpycokx HaxoguTca B MOKOE IO NPHUYHHE TOTO, YTO CHJIA HATIKEHUA
HHUTU BCe BpeMA paBHA CHJIe TPEHHUA MEXKAY ITOBEPXHOCTHIO OpycKa u
TIOBEPXHOCTHIO CTOJIA.

1) Tonbko A
3) uA,ub

2) tonavko B
4) uu A, uu B

© MHOO, 2011 r.
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A21 | Ilna  bKCIIEpUMEHTATIBHOTO  OIpPENENeHHs  3aBUCHMOCTH  IIEpHOAA

Konebanuit 7 MareMaTHYecKOr0 MAasTHHUKA OT ero JIUHbI [ yYeHHK

W3MepsaJ BpeMs, 3a KOTOpoe MaaTHHUK coBepman 10 Kosjgebamwmii.
PesynbraThl fecatu Takux HM3MEpeHHIH OH 3aHec B Tabmwuily. Berauciaus
mepuoj KoiebaHui Mg KAKIOTO Cciydas, OH IIOCTPOMI Trpaduir

sasucumoctu 1 (L) (cM. pUCYHOK).

T

3.0 I
I

2,0 159
o

R

o5 1 15 2 L

Kaxoe(-ue) w3  yTBep:KIeHHH  COOTBETCTBYEeT(-I0T)  pesyJIbTaTaMm
sKcrmepuMeHTa?

A. C ymeHbllleHHMEM [IJWHBI MaTEMATHYECKOTO MASTHHKA I[EPHUON €ro
KOoJIe0aHMH yMeHbIIIaeTC .

B. Ilepuox xonebanuii T MagTHHKA IPAMO IIPOIIOPIIHOHAJIEH ero JAIuHe L.
2) rombko B
4) uu A, uu B

1) Tonbko A
3) uA,ub

© MHOO, 2011 r.
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Yacrs 2

Omeemom K 3a0aHusm 3moii uacmu (B1-B4) saeaaemcsa
noc.iedosamenvrocmsd yugpp. Bnuwume omeemwvr cnauana 6 mekcm
pabombvl, a 3amem nepenecume ux é 6aank omeemos Nel cnpasa om
HOMepa coomeemcmeyruiezo 3a0aHuUL, HAYUHAS C Nepeoil KaemoukKu,
6e3 npobenoe u KAKUxX-A1UO0 OONOJNHUMEAbHBLIX cumeonros. Kaorcdyro
yugpy nuwume 6 o0moenAbHOU Kaemouke 6 COOmMeemcmeuu
npueedéHHvIMU 8 0.1aHKe obpa3yamu.

Bl | Ilnockuii BoO3mymIHBIH KOHAeHCATOp 06pa3soBaH [ByMs ILIACTHHAMH,
HECYIIUMU 3apafbl +q U —¢ U HAXONAIIUMUCA HA PACCTOSHUU d [OPYr OT
npyra. He usmenas 3apsajga Ha miiacTHHAX KOHAEHCATOpPA U ILIOMIAAH €T0
ILUTACTHH, PAacCTOSHHWE MEKIY IIACTMHAMHU yMeHbInamT B 2 pasa. Kak
U3MEHAIOTCI TIPHU 3TOM Clefyoine (U3NIeCKWe BeIWIHHBI: E€MKOCTh
KOHJIEHCATOpPa, MOAYJIh PA3HOCTH IIOTEHIIMAIOB MENKAY IIACTHHAMU
KOHJIEHCATOpPa, MOJYJIb HAMPS:KEHHOCTH 3JIEKTPUYECKOTO MOJA BHYTPH
KoHeHcaropa?

s Kamxmod BeaWYMHBI OIpeNenTe COOTBETCTBYIOIIHME XapakTep
U3MEHEHH:

1) yBenuuuBaeTcs;

2) yMEHBIIIAeTCs;

3) He U3MEHAETCH.

SanuiuTe B TaOMUIly BbIOpAHHBIE IMMPHI AJT KAKIOH (PUIUIECKOH
Benu4duHbI. [{udpbl B 0TBETE MOTYT TOBTOPATHCA.

PUSNYECKHUE BEJIMYNHBI nx
N3IMEHEHWE

1) yBemuuuBaercs

A) emEKocTh KOHIEHCATOPA

B) Momynp pasHOCTH IOTEHIMANIOB MENKIYy 2) yMeHbIIaeTcs

IIACTHHAMM KOHIeHCcaTopa 3) He maMeHzETCH

B) Momynpr HaNpsKEeHHOCTH SJIEKTPUYECKOTO
IOJIAI BHYTPH KOHIEHCATOPA

A b B

OtrBerT:

© MHOO, 2011 r.
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B2 | Jlerkas peiika mpHKpeneHa K BepPTHKATBHOMH Ll N7 17774
creHe Ha mapHupe B Touke O (CM. PHCYHOK).
Jmunst orpeskoB OA, AB u BC oxuHakosbl. B i
Touke B K pelike MPUKPeILIEH TPY3 Maccoit m. 4o i B
B touke C K peiike NpUKpeIieHa Jierkas i I

BEPTUKAIBHAA HEPaCTSKMMasi HHUTh, BTOPOU
KOHeIl KOTOpPO# IpUBA3aH K moTonKy. Cucrema
HaXOAUTCA B PABHOBECHH.

Hutp mepemeraioT Tak, 4TO OHA, COXPAHAS BEPTHKAILHOE IMOJIOMKEHUE,
OKAa3bIBAeTCS MPUKPEIUIEHHON K peiike B Touke A. Kak msmensiorcs mpu
9TOM cieayiomre (pU3NYeCKUe BEIWYWHBI: CHIA HATDKEHUsT HUTH,
MOMEHT AEMCTBYIOIIEH Ha TPy3 CHJIBLI TSIKECTH OTHOCHTENbHO TOuku O;
MOMEHT CHJIbI HATSKEHHUS HUTH OTHOCUTEIHHO TOIKH O

Jma  KaKmol BeNWYHWHBI OIpPeNeJnTe COOTBETCTBYIOIIUN Xapakrep
W3MEHEHUS:

1) yBenuuuBaercs;

2) yMeHbIIIaeTcsd;

3) He usMeHseTCs.

SanumuTe B TAOMUIYy BBIOPAHHBIE IHUMPHI IS KAKAOH (DU3HIECKOMH
BenmuuHbl. [[udpbl B 0TBETE MOTYT TOBTOPSATHCA.

PNSNYECKHUE BEJIMYWHBI nx
NSMEHEHWE

1) yBemmumBaercs

A) cuna HaTIKEeHUI HUTU

B) momenT peiicTByilomieii Ha Tpy3 CHJIBI  2) yMEHbBIIAeTCs

TAKECTHU OTHOCUTEJIBHO TOYKN O
3) He usMeHseTcA

B) MOMEHT CUJIBI HaTAXEeHUA HUTHU
OTHOCHTENbHO Touku O
A B B
OtBerT:
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B3 | Kone6arenpHBIH KOHTYpP COCTOMT M3 KOHAeHcaTopa emkocteio C m
KaTymky WHAYKTUBHOCTEIO L. Ilpu snexkrpomMarHUTHBIX KOIebaHUAX,
MPOUCXOJAIMNX B OTOM KOHType, MAKCHMAaJbHBIA 3apsa KOHAEeHCaTopa
paBeH q. YCTaHOBUTE COOTBETCTBHE MEKIY (PU3MIECKUMU BEIMUYMHAMU W
hopMysaMu, MO KOTOPBIM HX MOKHO paccuuTarh. K Kammol mosuimu
1epBOTO CcTONOIA MOAOEpUTE COOTBETCTBYIOIIYIO ITO3HUI[HI0 BTOPOIO M
3aMUIINTe B TAOMHIy BBIOpAHHBIE IHUQPHI IO COOTBETCTBYIOIIUMHU
OyKBaMH.

PNSNYECKHUE BEJIMYWHBI POPMYJIbI

A) smeprus, 3anaceHHnas B KonebaTeIbHOM KOHTYpe

1) q g
MaKCuMajJbHasd CHJIa TOKA, IIPOTEKaIoIIero 4depes3 L
KaTYLIKY )

Otser: |

B4 | MarepuanbHas TOYKa pPaBHOMEPHO [BHKETCS IO Y
okpy:kHOoCcTH. B MomenT Bpemenu [ = (0 Toura ObuIa /

pacmosioXeHa ¥ [BUTAJIACH TaK, KAK IIOKA3aHO Ha
pPHUCYHKe. ¥ CTAHOBUTE COOTBETCTBHE MEKAY rpaduraMmu

3
¥ PUBUIECKUMHU BETHYNHAMUY, 3aBUCUMOCTH KOTOPBIX OT !J Y

BPEMEHH BTU IpaUKH MOTYT HIPEACTABIATh. K KaK o
TIO3UITUH TIepBOTO croabia noxbepuTe
COOTBETCTBYIOIIYI0 ITO3WUIIMI0 BTOPOTO ¥ 3AIUIIUTE
B TabauIly BhIOpAHHBIE ITUQPHI IOl COOTBETCTBYIOIUMU OyKBaMH.

IFPA®PUKU PNSNYECKHUE BEJINYNHBI
A) 1) npoekmusa ckopoctu Ha ock OX
2) mpoeknusa ckopoctu Ha ock OY
0 "~ 3) npoexnus yckopenus Ha ock OX
4) mpoeknusa yckopenusa Ha ock OY
B)
0 A b
t OTBeT: g

© MHOO, 2011 r.
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YacTts 3

3adanusa mpembveit uwacmu  npedcmaeasom  cob6oit  3adauu.
Pexomendyemcss npoeecmu ux npedsapumenvHOe peuieHue Ha
yeprnoeuke. Ilpu evinoanenuu 3adanuii (A22-A25) e 61anKe omeemos
Nl noOd HomMepom 6bINOAHAEMO20 6AMU 3A0AHUSL NOCMABbME 3HAK «X»
8 K./iemouke, HOMep KOmopoii coomeemcmaeyem HOMepYy 6blOPAHHO20
eamu omeema.

A22 | Bpycok wmaccoit 1,8 KI IOBHIKETCSI €O CKOPOCTHIO 2 M/C BIOIb TIIAXKON
TOPHU30HTAIBLHOM ImockocTr. HaseTpedy 6pycKy jieTut Imyss maccoi 9 r co
crkopocrbio 900 m/c. Ilyns MraoBeHHO MpoOMBaeT GPYCOK HACKBO3b, IIPH
3TOM 6pycok ocranasauBaercia. CKOpocTh, ¢ KOTOPOM IyJid BbLIETAET U3
O6pycka, paBHa

1) 900 m/c 2) 500 m/c 3) 400 m/c 4) 200 m/c

A23

Ha rpadure mnpusemena saBucumocts KIIJ 7 mmeampHOM TemioBoi

MallMHBI OT TeMIepaTyphl TX ee xomomgmiabHUKA. UYemy paBHa

TeMIrepaTypa HarpeBareis STOH TeIJIOBOM MAIIHHbI?

ni

0,8

0,6

0,4

0,2

07200 400 600 800  T..K
2) 700 K 3) 1000 K

1) 500 K 4) 1200 K
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A24

100 ev? u

conporusiaenuem 0,2 Om. PaMmKy moMernamoT B OZHOPOZHOE MAarHHUTHOE

W3 TOHKOH TIPOBOJIOKHM CAejJaHa paMKa ILIONMIaIbio

moJjie, TUHUW WHAYKIIMHA KOTOPOTO HMEPIEHIUKYIAPHBI IIJIOCKOCTH PaMKH.
Mopyns MHAYKIMY MATHUTHOTO IOJIS H3MEHSeTcd TaK, KaK IIOKAa3aHo Ha
rpacure. Uemy paBHa cuia TOKA, KOTOPBHIM TeYeT B paMKe B MOMEHT
Bpemenu ¢ = 2,7 c?

B, Tn
0.4

4 5 rLc

1) 0MA 2) 5MA 3) 10 MA 4) 20 MA

A25 | Bo ckombko pas Macca sapa %SMg 60JIBIIIe MaCChI Aapa 1508?

_c1 |

C2 | Us

1) 80,38 pasa
3) B 2,4 paza

2) B 0,42 pasa
4) B 2,6 pasza

IIycrout TOHKOCTEHHBIH OUINHAPUIECKUHN cTaKaH
IIEPEeBOPAYMBAIOT BBEPX [MHOM M MEMJIEHHO IIOTPYKAIOT B

IyOOKH BOIOEM, yAEep:KHBas OCh CTAKAHA B BEPTHKAJIBHOM

moso:keHun. Haj MoBEpXHOCTBIO BOZ0eMa HAXOAUTCI BO3YX,
TeMIeparypa KOTOporo paBHa teMmmeparype Bogsl. Omupasch

Ha 3aKOHBI MEXaHUKU U MOJIEKYJISIPHOM (PU3UKM, O0BICHUTE,

KAK IIPH IIOTPY:KEHHWHM CTAKAHA OT II0BEPXHOCTH BOABI BIUIyOb BOmOeMa
OyZerT H3MeHATHCA MOAY/Ib BBITAJKHABAIOIIEH CHJILI, NEHCTBYIOIIEH Ha
CcTakaH.

IBYX  POBHBIX [OCOK  CHOEJIaH  Kejoo,

MIPeACTaBISOMMUE CcOo00M JIBYrpaHHBIA yroa C

pactBopom 2a = 90°. Kemob 3akperieH Tak, 4To ero

pebpo TOPHMBOHTAJIBHO, & [JOCKA CHMMETPHYHBI

OTHOCHTEJILHO BEPTUKAIH. B xemobe Ha OOKOBOM ©

TMIOBEPXHOCTH JIEKHUT IHJIHHAP Maccod m = 1 Kr.

KoaddurmenT Tpenns Mexay JOCKAMH U IIHIHHIPOM

paser p=0,2. K Topiy mnmiuHApa IPUIOKEHA TOPH30HTAILHO
HanpasinenHnad cuiaa F' = 3 H. Halinure Moaynb yckopeHUS MUIHHIPA.

© MHOO, 2011 r.
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_c3 |

_c4 |

_C5 |

CpenHexBagpaTUyHasa CKOPOCTb MOJIEKYJI UIeaIbHOI0 OAHOATOMHOTO rasa,
3aAIOIHAIOINIET0 3aKPBITHIA cocyn, paBHa D = 450 m/c. Kak u Ha CKOIBKO

U3MEHUTCA CpPEeIHEKBaJApaTHUIHAA CKOPOCTb MOJEKYJ SJTOTO Tas3a, eciau
IaBJIEHUE B COCYIe BCIEICTBUE OXJIaXIeHNA ra3a yMeHbInuTh Ha 19%7?

B omexTpudeckod 1memu, cxeMa KOTOPOH C K
usobpaskeHa Ha puUcyHKe, KoHmemcarop C
usHayanpbuo He 3apsmkxeH. Kmiou K
IepeBoOAsAT B mojoikeHue 1. 3arem, CIIyCTs

0o4YeHb 6OJIbIIIOE BpeMsd, IIEPEKITI0YAI0T €T0 B

TOJIOKEHUE 2, W CHOBA KIAYT B TEUYEHUE :
JIOCTaTOYHO 60JIBIIIOrO IIPOMEKYTKA I R, R,
T 6, r

D

BpeMeHHU. B pesysnbraTe mepeBosa Kiioda B
HOIOKEeHUe 2 DHepPrusd
yBenuduBaerci B n =9 pas.
COIPOTHBIEHUE pesucTopa R
R, =10 Owm.

KOHZeHCcaTopa
Haitingure

eciin

27

BBIBOJIbI KOTOPOW COEJUWHEHBI [PYyr C
KOTOPOTO TEPHEeHUKYJIAPHBI IUIOCKOCTH () |
¢ Te4eHWEeM BpPEMEHU ! TaK, KaK [IOKA3aHO
2 3 4 F-z
3apang ¢ =5MKin.  Ckoabko  BHUTKOB

Hamorannas ©Ha xapkac mpoBosouHas B. Ti4
KaTymga  comporuBienweM R =20wm, 0.2 /5\

IpyroM, IIoMelleHa B  OZHOPOJLHOE

MarHUTHOe IIojle, JIMHUMW HHAYKIUU

BHUTKOB KaTymku. Moayab  BekTopa

MAarHHUTHOM MHAYKIUU B mosa uaMeHaeTcs

Ha rpadure. K momenty Bpemenu 7= 1c¢

yepe3 KaTYIIKy IIPOTEK BIeKTPUYeCKUH 0 1

COIEPIKUT KaTyIIKa, eclii Bce BUTKM OJWHAKOBble M MMeEIOT ILIOIanb
S =100 cm??

Tonkuii crep:xkendb anuHoM L = 50 cM HauYMHAET IBUTATHCA

¥3 COCTOSHUS MOKOSA C ITOCTOAHHBIM ycKopeHueM. [ BuixeHme
OPOUCXOAUT B OZHOPOAHOM MArHUTHOM IIOJI€ WHAYKIIUEH

B =2Tn, tuHUM KOTOPOTO MEPIEHINKYIIPHBI CTEP:KHIO U
HAIIPABJIEHUIO €r0 CKOPOCTH. K MOMEHTY, KOrjja CTep:KEeHb
CMECTHJICA OT MCXOMHOTO IIOJOKeHud Ha paccrosuue h = 20m, B

PasHOCTh TOTEHITHAIOB MEKIy KOHI[AMM CTEp:KHsA ObLia paBHA
U = 0,5 B. Haiigure ycKopeHue CTep:KHS.

© MHOO, 2011 r.
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HNHCTPYKIHA 10 BLIMOJHEHHAIO PAGOTHI

JlJ1s1 BBIMIOTHEHUA SK3aMEeHAIMOHHOM paboThl 10 (usmie oTBomuTca 4 daca
(240 munyT). Pabora cocrout n3 3 yacreil, BEIOUAIOIINX 35 3aaHIL.

Yacre 1 comepskur 21 samanme (Al1-A21). K xaxmomy samamuio maércs
4 BapuwaHTa 0TBETa, U3 KOTOPBIX TPABMIBHBIN TOJIBKO OJHH.

Yacte 2 comep:xur 4 3aganua (B1-B4), B KOTOPBIX 0TBET HEOOXOIUMO 3aIIUCATD
B BHjIe Habopa 11udp.

Yactp 3 cocrout u3 10 3amauy: A22-A25 ¢ BBIOOPOM OIHOTO BEPHOTO OTBETA U
C1-C6, mna koTopsIx TpebyeTca JaTh PA3BEPHYTHIE PELICHHA.

Ilpu BhrHCIEHWAX  paspelaeTca WCIOIb30BaTh  HEIPOrPaMMHUPYEMbIH
KaJIbKyJIATOD.

Bce 6mamku EI'Q samommsiorcs aApkuMu 4épHbIME depHmiaamu. Jlommyckaercs
WCHOJIb30BaHUeE TeJIeBOM, KAIWIIAPHOU UIN TePheBOM PyUeK.

IIpu BeImonHeHwMH 3aganuii Ber Moxere monb3oBaThesa uepHosuroM. Obpariaem
Bame BHuMaHmWe, 4TO 3aIHUCH B YEPHOBHKE He OYyIyT YYHTHIBATHCA IIPU OIEHKE
paboThI.

CoBerTyeM BBIMIOIHATH 3aMaHUsI B TOM IIOPSAAKE, B KOTOPOM OHH HaHbI. s
SKOHOMHHM BPEMEHH IIPOIIyCKa¥Te 3aJaHue, KOTOpoe He yAaéTcs BBIIOJHUTH Cpasy,
U TepexonuTe K ciexyiomnemy. Kcmum mocie BBINOAHEHHs Bceit paborbr y Bac
ocraHeTcs BpeMs, Bbl cMoikeTe BepHYThCA K IPOILYII[E€HHBIM 3 JaHUIM.

Banner, momyueHHble BaMuM 33 BBINIOJHEHHBIE 33[aHUS, CYMMHPYIOTC.
ITocrapaiiTech BBIMIOJIHUTL KAK MOKHO OOJIbIIIE 3aJaHHWU M HabpaTh HauboJblee
KOJIMYECTBO GaLIIOB.

sRenraem ycnexa!

© MHOO, 2011 r.
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Huxe IIPpUBEOECHBbI CIIpaABOYHBbIEC JaHHBIE, KOTOPbIE MOTIYT l'IOHaI[O6I/ITBCH Bam IIpu

BBIIIOJTHEHU N pa6OTI)I.

®usuka. 11 knacc. Bapuant 2

CooTHOIIEHUA MEKAY PASTHIHBIMA € THHUIIAMHI

JdecATnaHbIE IPUCTABKHA

TeMIeparypa 0K =-273°C

aTOMHAas eIUHHUIIA MaCChI laewm. = 1,66-10_27 KT
1 aToMHaa egUHUAIIA MACChI DKBUBAJIEHTHA 931,5 MsB

1 5/IeKTPOHBOJIBT 15B = 1,6-10_19 Ik

MaccshI yacTHig

Hizzzzo- O6o3Hauenne | MHOKHTEIH H?;Haz::o- OGosnagyenne | MuoxHTE b
rura r 109 CaHTH c 1072
Mera M 108 MUJLTH M 1073
KHJIO K 103 MHEPO MK 1078
TeKTO r 102 HaHO H 1079
aenu bt 1071 TIMKO I 10712

KoncTanTsl

YHCIIO 7T n=3,14

yCKOpeHHue CBOGOTHOro MafleHus Ha eMe g =10 M/c2

TrpaBATAlTHOHHAA IIOCTOTHHAA

G = 6,710 H-m%/xr?

YHUBEpPCAJIbHAA ra3doBas IIOCTOSIHHAA

R = 8,31 II:x/(monw-K)

IIOCTOAHHAA BOJII)I.IMaHa

k =1,3810723 /K

rmocrossHHasg ABoraapo

N, = 61022 momp !

CKOpPOCTH CBeTa B BaKyyMe c= 3~108 m/c
K03(p(pHUITHEeHT IPOITOPIIHOHATBEHOCTH b= 1 _ 9-10° H-m2/Kn?
B 3aKoHe Kymnona 4meg

MOJYJIb 3apsiia dJIeKTPOHA (3IeMEeHTapPHbIH
SIIEKTPUYIECKUI 3apsiy)

e=1,610"1° Kn

nocrosHHasa Ilmanka

h = 6,61073% Mx-c

© MHOO, 2011 r.

dIeKTPoHa |91-103! kr ~ 5,5-10 % a.e.n.
IPOTOHA |1 673-10~27 kr ~ 1,007 a.e.m.
HEUTPOHA |1 675-10°27 kr ~ 1,008 a.e.m.
ILnoTHOCTE IIOACOJTHEYHOr'0 Macia  |900 KF/MS
BOTIBI 1000 ®r/m® |amoMusns 2700 xr/m°
IpeBecuHEBI (COCHA) [400 kr/M°  |Xemesa 7800 ®r/m°
KepocHHa 800 xr/m®  |pTyTH 13600 xr/m°
YaeabHas TEILIOEMKOCTD
BOIBI  |4.2:10 3 s/(kr-K) amomuana 900 ax/(kr-K)
IBJa 2.1-10 3 Ii/(xrK) Menu 380 [I:x/(xr-K)
wemeza (640 Ix/(kr-K) qyryHa 500 T:x/(xr-K)
ceunana (130 [:x/(xr-K)

YaeabHas TEILJIOTA

Mapoo6pasoBaHUs BOIEI

2.3-10 ® Tm/wr

IIJIaBJIE€HUA CBHHIIA

2,510 4 Iax/xr

IIIaBJIC€HHUA JIbaa

3,3-10 ° ITm/kr

© MHOO, 2011 r.
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HopmasnbHBI€E yCIOBHA: IaBlIeHNE 108 Ila, Temmeparypa 0°C

Moaspuasa macca

asora 281073 kr/Momb Kuciopozaa 321073 kr/momn
aprona 40-1073 xr/voms JTATUA 6-102 kr/momB

BOAOpPOAA 21073 KI/MOJb MoubIeHa 96-1073 KI/MOJIb
BO3/iyXa 29-1073 xr/Moms HeoHa 20-10~3 kr/momn
reus 4-1073 kr/momn YIJIEKHCIIOTO rasa 44-1072 kr/moms

© MHOO, 2011 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aarnke omeemos No 1 nod
HOMEpPOM 8bINOHAEMO20 eamu 3ad0anus (A1-A21) nocmasbme 3HAK « X»
6 K./lemouke, HOMep KOMOpPOIi coomeemcmaeyem Homepy 6blOPAHHO020
eamu omeema.

Al | Ha pucynke npuBemeH rpaduk 3aBHCHMOCTH

A2 |

KOOPAWHATHL X MaTepHajJbHOM TOYKH OT X, M
Bpemenn f¢. Kaxas wus 3aBucumocteit x(f)
COOTBETCTBYeT 3TOMY rpaduxy? @l snony
6
4
2
0 I 2 _’; . r:—-:c
1) x(1)=6-3t 2) x(t)=3-6t 3) x(t)=6—-2t 4) x(t)=6+2¢

C HeKOTOpPOI BHICOTHI HAYHMHAET CBOOOAHO manarh Kamenb. OH qocTHTaeT
TIOBEPXHOCTH 3eMIu B MOMeHT BpeMmeHH /4. Ha xaxom u3 mpuBemeHHBIX
rpadUKOB MPABUILHO ITOKA3aHA 3aBUCHMOCTD IIPOEKIMH CKOPOCTH KAMHSA
Ha ocb OY, HampaBlIeHHYI) BEPTHKAIBHO BBEpPX, C MOMEHTAa HA4Yajaa ero
IBUKEHUST IO MOMEHTA BpeMeHH 7?7

@ @ ©) @

Vyk V) vy Uy h

© MHOO, 2011 r.
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_A3 |

_A5 |

Ha rnagkom ropusoHTalbHOM CTONE JIEKHT HOCKA, & HA Hell — KyOuk. K
KyOMKy TIPUKIAAbIBAIOT TOPW3OHTAIBHO HAIMpPABIEeHHYI0 cuiay F, B
pesynbTaTe d4ero BCS CHCTEMA HAYMHAET IBUTAThC MO croay. Kyma
HAaIlpaBJ/IeHA CHJIA TPEHW, JeHCTBYOIIAd CO CTOPOHBI JOCKH Ha KyOUK?

—

F
~—

TIIIITITITIITI I I I I T

1) BueBo («)

2) Bmpaso (—)
3) Mosker OBITH HAIIPABJIEHA U BIEBO (<—) , ¥ BIpaso (—) .

4) cuia TpeHwus, AEHCTBYMOIIAs CO CTOPOHBLI KyOHKa HA IOCKY, paBHa
HYJIIO.

Msauuk Maccout 1 kr msmserca Broab ocu OX co

CKOPOCTBIO 5 M/C MEPIEeHIUKYIAPHO 3aKPEIIEHHOR

crenke. [Tocie abcomOTHO yIIPYTroro yaapa o CTeHKY [ N —
MAYHUEK OTCKAKHUBaeT B [IPOTHUBOIIOIOKHOM
HalpaBiieHuu. B pesynbTare TAKOTO COyIApPEHHUT

MSIYHUK IIepefaeT CTeHKe UMILYJIbLC, MOAYJIb KOTOPOTO ¢

paBeH f —
1) -5 kr'm/c 2) 5 xkr-m/c
3) 10 xr-m/c 4) -10 xr-m/c

IloxouBuIeecs Teno Maccoi 2 Kr IIOAHSIN IIPX IOMOIIY TPOCA HA BBICOTY
1,5 M Haj 3eMmirei, U IIpy STOM TeJI0 IProOpeso KHHeTHYeCKy o sHepruo 10
I:x. Kakas pabora Obuta coBepllieHA CHJIOH HATSKEHHWS Tpoca IIPH
nogbeme?

1) 30 Ox 2) 10 Ox 3) 40 Ox 4) 20 I:x
Ha pHUCYHEe u306paken rpaduk
3aBHCHUMOCTH  KOOpAWHATBI x  Teja, Y. EM}
COBEPIIIAIOIIETO rapMOHHUYECKHE ()5}
Konebaunus, or Bpemenu ¢. Ompemenure
YACTOTY 9TUX KOJIeOaHHUMN.
0 i P
t, MC
1) 250 I' 2) 50I'n 3) 0,5Tn 4) 1T

© MHOO, 2011 r.
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_A7 |

Al10

IIpu HewsMeHHON KOHIIEHTPAIMH MOJIEKYJ WIEalbHOTO Trasa ero
abcomoTHAA TeMIlepaTypa yBeIuduiach B 2 pasa. B pesyinbrare maBimeHue
9TOTO Trasa

1) yBemwmuwmiiocs B 2 pasa 2) yMeHBIIMIOCH B 2 pasa

3) ymembmmiocs B 4 pasa 4) He U3MEHHUJIOCH

Ha pucynke wusobpa:kenbl rpauK{ IIPOIECCOB, IIPOMU3BOAMMBIX Ha
HJIeaTbHBIM Ta30M. B Kakux Impolieccax ras COBEPINAT IOJOMUTENIHHYIO
paboty?

p] @ p] ® p] ® p] @
0 v 0 v O v O V
1) 1u3 2) 1u4

3) Tombko 1 4) Tonbko 4

Ha  pucynre  wuzobpamen
uU3MEHEeHUA TeMIIepaTypbl HEKOTOPOTo 3
BellecTBa oT BpeMeHHn IIpu ero
HarpeBaHuu UJIN OXJIaKIEHUHU. B MOMEHT
BpemeHu t=0 JaHHOE  BEIeCTBO
HaXO0AHUJIOCh B TBEpaAoM COCTOIHHH.
IIporeccy KPHUCTAILITU3AITAN aroro 300
BelllecTBa Ha rpaduKe COOTBETCTBYET 0
y4acToK

1) 1-2u4-5

rpauk T K

6

Y

T, MHH

2) 2-3-4 3) 1-2 4) 4-5

Kaxkoit u3 mepeurciieHHbIX HUKE MUKINIECKUX MPOIECCOB He MOKET OBITH
OCyYIIIECTBJIEH BCJIECTBYE BTOPOTO 3aKOHA TEPMOAMHAMUKN?
A.Bcs monyueHHas oOT OKPY:KamOIMX TeJl Temora 0es
MpeBpaIaeTcd B MEXaHUIECKYIO paboTy.

B. Bes coBepiiennas Mexanudeckas pabora 0e3 oCTaTKa IIPeBPaIlaeTcs B
TEILIOTY, IIePEIAOIIYIOCA OKPYKAIOIINM TeJIaM.

1) TosmpkO A

ocTaTKa

2) Tonapko B
3) uAub

4) o6a mporiecca MOTYT OBITH OCYIIIECTBIIEHBI

© MHOO, 2011 r.
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All | B sepmmHax KBajgpara Pacroio/KeHbl TOYEUHbIe 3aPAIBL, 4 g

Al2

Al13

-q
paBHBIE IO MOAYJIO, HO PA3JIUYHBIE 110 3HAKY. 3apan +¢q L3 0
co3maer B Touke (O 3JIEKTpUYECKOe IIOJe, MOIYJIb N
»0
HaNpSKeHHOCTH  KOTOPOTO  paBeH Ey.  Monyns P
HAIIPAKEHHOCTH DJIEKTPUIECKOr0 II0JIA, KOTOPOE CO3JanT @
B Touke O Bce 4eThIpe 3apsAaa, paBeH -4 tq
B snexTpmyeckoii 1enu, cxemMa yJdacTka KOTOPOH R, R,
n3obpaskeHa Ha PHCYHKe, R, = 2R|, BOIBTMETPHI
ugeajJbHbIE, a CONPOTUBIEHHEM IPOBOMOB

MO:kHO mpeHebpeun. I[Ipum mporeranuu uepes
PEe3HUCTOPBI MTOCTOSHHOTO BJIEKTPHYECKOTO TOKA

IIOKa3daHHue BOJIbTMeTpa V2

1) B 2 pasza Goublile, 4eM IIOKa3aHue BOIbTMETPA V.

2) g2 pasa MeHbIIle, YeM IIOKa3aHue BOIbTMeTpa V.
3) paBHO IOKa3aHHUIO BOIbTMETPA V).
4) MOKHO COIIOCTAaBHTBL C IIOKa3aHHWEM BOJBTMeTpa V|TOJBKO B TOM

cily4yae, KOrma #HW3BeCTHa CHJ/JIa TOKa, IIpOTeKalolero 4epes

PE3UCTOPHI.

Ha kakoM #3 pHCYHKOB IIPABHUJIBHO H300paKe€Hbl JUHUKN MATHUTHOH
WHAYKIUAY AJIS TOHKOI'O OYeHb JJIMHHOTO IIPAMOTO IIPOBOAA, II0 KOTOPOMY
Te4yeT IIOCTOSHHBIM TOK, HANpaBIeHHBIN IIEePIeHAUKYIAPHO ILIOCKOCTH

PHCYHEA «OT Hac» ( X )?

@ @ ® @
N N2
AN /N
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Al4 | Ha pucyske wm300pameHBI  CXeMBI  JBYX © ®
DIIEKTPUIECKUX K01ebaTeIbHbBIX KOHTYPOB. 4ac c
OTHoIIeHHe 4acTOThl COOCTBEHHBIX KOJIEe0AaHWI B ] i
IIepBOM KOHType K dYacrore COOCTBEHHBIX
KOoJIe0aHUH BO BTOPOM KOHTYpPE PABHO
L L
w1 1 (] 1 ()] 1
1 —=2 2) —=4 3 — =7 4 —=—
Q%) Wy (£ 2 (1)

Al5

Al6

Al17

JIyd cBera uier B Boje W IajaeT Ha TPAHUILy pasiesia BOAbI M BO3MyXa.

IIpu sTOoM yacTh cBeTa OTpasKaeTcs OT STON I'PAHHUIILI, 4 YaCTh BHIXOIUT B

Bo3/lyxX. Ha KakoM M3 pHCYHKOB IPaBUIBHO IIOKA3aH XOJ CBETOBBIX JIydei?
” ]

li(‘li,‘l}'."& Il(!i,’l_\'.‘& i HU'I,’I'\EK 1 ® BOY I,'I,)‘.\ QD
1)1 2) 2 3) 3 4) 4

JIy4 cBeTa pacnpocTpaHsaeTcs B Bofie U ITafaeT Ha TPAHUILy pasjena Boxa-
BO3AyX. ¥TON majeHud yBenuuwBawoT. llpu yrie majgeHuns o HaYMHAET
HabmIOIAThCA IIOJIHOE BHYyTpPeHHee OTpakeHHe cBera. UeMy paBeH
TI0KA3aTeNhb IIPEIOMIIEHHU 12 BOLBL?

1
1)n=—— 2) n = sina 3) n= 4) n = cosa
sina cosa
Marepuansuas TOYKa ABUKETCS V, m/c \
npamonuneiino. Ha pucynke mokasana
3aBHCHUMOCTE MOIYyJIs ee cKopoctH V or 6
BpEMeHH ¢. Kaxoit IyTh MIPOXOIUT \ i T /
MAaTepUAIbHAA TOYKA 34 IEePBble 6 CeKyH 4 /
IBU¥EHUA? \ /
AN /
| :
072 4 6 ¢
1) 7,5m 2) 30 M 3) Om 4) 15™
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A18 | B pesynbprare HEKOTOpPOro aTMoc(epHOTO IIpoliecca ILIOTHOCTb BOAAHBIX
IIapoB, COJEPIKAIINXCA B BO3AyXe, YBEINYUBAETCA IIPU IIOCTOSHHOM
temneparype. IIpu 5ToM oTHOCHTENTBFHAS BIAKHOCTD BO3AYXA

1) e usmenserca
2) ymensmaercs
3) yBenmuuBaercs

4) MOXKeT KaK YBEJIUUUTHCH, TAK U YMEHBIITUTHCI

A19 | MomHOCTh 3J€KTpOHATrPEeBATENbLHON OaTaper, NHUTAEMOH IIOCTOSHHBIM
TOKOM, paBHa N, a Hamps:xeHne Ha ee kiremMmax U. Yemy paBHO

COIIPOTHUBJIEHHE 3TOI baTapen?
2 U N
nr-Y 2) R=-2 3) = |V 4) g= IV
N N U U

A20 | ln1a 9SKCIEPUMEHTAIHLHOTO H3YyYEeHHA CHII
CYXOT0 TPEHWsS YUEHHUK HCIIOIH30BAI OPYCOK W ~
mocky. llomoskmB Opycok Ha IIEPOXOBATYIO I I—*‘-’
TOPHU30HTAIBHYI0 ITOBEPXHOCTh JTOCKH, a JOCKY 7
Ha TJaJKy0 IIOBEPXHOCTh TOPHU30HTAJIBLHOTO
CTOJIa, OH CIENWJ 3a U3MeHeHHeM cocTosaHusd 6pycka. OO0HAPYKUIOCH, UTO
NpPH NPUIOKEHAN K TOCKe B FOPU30HTAIBHOM HATIPABICHWH HEOOIBIION
110 MOAYJIO0 CHJIBbI F' OCKA YCKOPEHHO [BHKETCH II0 ITOBEPXHOCTH CTOJA, a
OpPYCOK BCe BpeMsA MOKOUTCS OTHOCUTEIBHO TOCKH.

Kakoe sakmioueHuwe MoOr cenarh IIKOJIBHWUK HA OCHOBAHUHM 3TOIO
JKcrepuMenTa’?

A. Cuna TpeHmss MexIy OpyCKOM M JOCKOM B 3TOM OKCIIEPHMEHTE He
BOBHHUKAET.

B. Cuna TpeHua, BO3HHUKAWOIIAA MEKIy IIOBEPXHOCTbI0O OpycKa u
IIOBEPXHOCTBIO JIOCKH, oO0ecreynBaeT [ABMKEHHE OpycKa C YCKOpeHHeM
OTHOCHUTEJIBHO CTOJIA.

1) Toabko A
3) uu A, uu b

2) Tonbko b
4) uA,ub
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A21 | Ina 9SKCHEPUMEHTANIBHOTO H3YYEHUA SIEKTPOMATHUTHBIX KOJIeOaHHUI
IIKOJBHUEK  coOMpan KojebaTenbHBIH KOHTYP W3  eIUHCTBEHHOM
uMemlIedicd y HEro KaTyIIKA HWHAYKTUBHOCTH, IIOACOEIUHAA K HeH
KOHJIEHCATOPhl TAKUX €MKOCTeH, dYTOOhI KoiebaTeabHBIH KOHTYP
OKA3bIBAJICA HACTPOEHHBIM HA YACTOTHI €ro JIOUMBIX paguocTaHIuii. B
pesynbTaTe y IIKOJbHUKA MOMYIHIACH CAeAYIOIas 3aBUCUMOCTE JaCTOTHI
QIIEKTPOMATHUTHBIX KOJIe6aHWiI B KOHTYpe OT B3HAUYEHHS EMKOCTH
KOH/IeHCaTopa:

v, Ml T T
10019
go| 1 ]
60 19000
40
20

0 5 10 15 20 25 C ud

Kaxoe(-ue) BbIBOm(-bI) MOr chenaTh IIKOJIbHHUEK HA OCHOBAHUU HTOTO
rpaduka?

A. YBenuueHune €eMKOCTH KOHAEHCATOpPA IPHUBOAUT K YMEHBIIEHHUIO
YacTOThl M YBEIWYEHHUIO IIEePHOJa 9DJIEKTPOMATHUTHBIX KojiebaHUU B
KOHTYDE.

B. Yacrora 371eKTpOMArHUTHBIX KOJIEOAHWM B KOHType JIMHEHHO 3aBUCHT
OT eMKOCTH KOHIEeHCaTopa.

2) tonbko b
4) uu A, au b

1) Tonbko A
3) uA,ub
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Yacrs 2

Omeemom K 3a0aHusm 3moii uacmu (B1-B4) saeaaemcsa
noc.iedosamenvrocmsd yugpp. Bnuwume omeemwvr cnauana 6 mekcm
pabombvl, a 3amem nepenecume ux é 6aank omeemos Nel cnpasa om
HOMepa coomeemcmeyruiezo 3a0aHuUL, HAYUHAS C Nepeoil KaemoukKu,
6e3 npobenoe u KAKUxX-A1UO0 OONOJNHUMEAbHBLIX cumeonros. Kaorcdyro
yugpy nuwume 6 o0moenAbHOU Kaemouke 6 COOmMeemcmeuu
npueedéHHvIMU 8 0.1aHKe obpa3yamu.

Bl | Ilnockuii BoO3mymIHBIH KOHAeHCATOp 06pa3soBaH [ByMs ILIACTHHAMH,
HECYIIUMH 3apSAbl +¢ U —¢ U HAXOJAIIMMUCT HA PACCTOSHHUHU d APYT OT
npyra. He usmenas s3apsaja Ha IIacTHHAX KOHAEHCATOPA U PACCTOAHUA
MEJKY IJIaCTHUHAMHU, IJIOAAb €T0 00KIAI0K YBEIHIUBAIOT B 2 pasa.

Kak uamensroTcs mpu 9TOM claeayolme (DU3NIeCKre BeIMIUHbI: EMKOCTh
KOHJIEHCATOpa, MOMAYJIb PA3HOCTH IIOTEHI[MAIOB MENKIY IIACTHHAMU
KOHJIEHCATOpa, MOIY/JIb HAINPSKEHHOCTH 3JIEKTPUYECKOTO OIS BHYTPH
KoHeHcaTopa?

Hdma Kaxmod BeIWYWHBI OIpPENeNINTe COOTBETCTBYIOIIMIN XapakTep
W3MEHEHUS:

1) yBenuuuBaercs;

2) yMEHbIIIaeTcs;

3) He usMeHseTcd.

SanumuTe B TAOMHUIYy BBIOPAHHBIE HHUMPHI 1A KAKAOH (PU3HIECKOIH
BennuuHbl. [[udpbl B 0TBETE MOTYT TOBTOPATHCA.

PNSNYECKHUE BEJINYWHBI %04
NSMEHEHWE

1) yBenwuuBaercs

A) €MKOCTb KOHJZeHcaTopa

B) Momynpr pasHOCTH IOTEHIMANIOB MEKIY  2) YMEHBIIAeTCs

IIaCTHHAMM KOHJeHcaTopa 3) He A3MEeHTeTCS

B) Momyns HanpSA:KEHHOCTH BIEKTPUIECKOTO
[I0JIA BHYTPH KOHAEHCATOPA

A b B

OtBeT:

© MHOO, 2011 r.
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B2 | Jlerkas peifika mpHKpeIieHa K BePTHKATIBLHOH CTEHE Liiee
Ha mapHupe B Touke O (cM. pucyHOK). J[auHBI

orpeskoB OA, ABu BC ogunakoBbl. B Toure C k

pelike TPHUEpeIUieH Tpy3 Mmaccoi m. B Touke Bk
pelike  OpHKpenyeHa  JerKasg  BepTUKAIbHASA
HepacTsKUMasd HUTh, BTOPOM KOHeI[ KOTOPOM HPUBSA3aH K IIOTOJIKY.
Cucrema HaXOAUTCA B PABHOBECHH.

I'pys mnepeBemmnBaioT, mpukKpenuB ero K peiike B Touke A. Kax

HU3MEHAITCA IIpH JTOM CileAylolue (bl/ISI/I‘-IeCKI/Ie BeJIMYHWHBI: CHJIA
HaATAXEeHUud HHUTH; MOMEHT HeﬁCTByIOMEﬁ Ha TIpPy3 CHIBI TAXKECTH

OTHOCHUTEIBHO TOYKH (); MOMEHT CHJIbl HATAMEHHA HUTH OTHOCHUTEIHLHO
Touku O?

Jnsg Kammod BeIWYMHBI OIpPENenTe COOTBETCTBYIOINME XapakTep
U3MEHEeHU:

1) yBenmuuuBaeTcs;

2) yMeHbIIIaeTcs;

3) He M3MEHAETC .

SanuinuTe B TAOMMILy BBIOPAHHBIE IM(MPLI IS KAKIOH (DU3UIECKOMH
BestmuuHbI. I [MdpPBI B 0TBETE MOTYT IIOBTOPATHC.

PNSNYECKHUE BEJIMYVHBI nx
NSMEHEHWE

1) yBemuuurcs

A) cuna HaTIKeHUI HUTH

B) momenT meiicTByiomieii Ha TPy3 CHWIBI  2) YMEHBIIHUTCS

TAMKECTH OTHOCUTEIBHO TOYKH O 3) He U3MEeHUTCI

B) moment CHJIBI
OTHOCHUTEJIBHO TOUKH (O

HaTAKEeHHUA HUTHU

A b B
OrBer:

© MHOO, 2011 r.
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B3 | Kone6arenpHBIH KOHTYpP COCTOMT M3 KOHAeHcaTopa emkocteio C m
KaTymky WHAYKTUBHOCTEIO L. Ilpu snexkrpomMarHUTHBIX KoiebaHUAX,
MPOUCXOAIIMX B 9TOM KOHType, MaKCHMAaJIbHOE HANPIKEeHWe Ha
KoHzZeHcarope paBHO U. YcTaHOBHUTE COOTBETCTBHE MEKAY (PHU3HIECKUMU
BeIMYMHAMH K (POPMyJaMH, II0 KOTOPHIM HX MOMKHO paccuuTarb. K
KQXKIONH TO3UIMM IIePBOr0 CTOJNOIA ITOA0EPUTE COOTBETCTBYIOIIYIO
MO3UIIMI0 BTOPOTO U BallMINUTE B TAOMHILy BbIOpAHHBIE ITU(QPHI IO
COOTBETCTBYIOIIMMH OYKBAMH.

PNSNIYECKHUE BEJINUYNHBI POPMYJIbI
A) smeprus, 3anaceHHnas B KonebaTeIbHOM KOHTYpe D CcU?
MaKCUMAaJIbHAA CHJIA TOKA, IIPOTEKAOIIEero 4depes o
KaTyIIKy )
2) U~
2L
UL
3) —
o A B C
TBETS |y ommsesn
\ L
B4 | MarepuanbHas TouKa paBHOMEPHO [BMKETCS IO )
okpy:kHOCTH. B MomenT Bpemenu f= 0 Touka Obura
pacmosoxKeHa W BUTAIACh TAaK, KAK IIOKA3aHO Ha
pUCYHKe. Y CTAaHOBHUTE COOTBETCTBHE MEKAY IpauKamMu
¥ (PU3NYECKVMH BEJIWUMHAMY, 3aBUCUMOCTH KOTOPBIX 0 X
OT BpeMeHW OTH TpadUKd MOTYT TIPEACTABIATh. K )
KaKJ0H IIO3WUIMM IEePBOr0 CTojibna mogbepure

COOTBETCTBYIOIIYIO IIO3HIIMIO BTOPOTO U 3AlHUIINTE B
TabIHUILy BEIOPAHHBIE ITH(PHI O COOTBETCTBYIOIUMI OYKBAMH.

IrPA®HUKHU PUSNYECKHWE BEJINYNHBI

A) 1) mpoexrusa ckopoctu Ha ock OX
/\ /\ 2) mpoeknus ckopoctd Ha ock OY
[

3) mpoeknua yckopennsa Ha ock OX

4) mpoekrusa yckopeHusa Ha ock OY

B)

AWA
\/ \/ 1 Orser:
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Yacts 3

3adanusa mpemweii wacmu - npedcmaeasiom  co6oilt  3adauqu.
Pexomendyemeca npoeecmu ux npedeéapumeibHOe peuleHue Ha
yeprnosuke. Ilpu evitnoanenuu 3adanuii (A22-A25) ¢ 61anke omeemos
Nel nod HoOMepoOM 8bINOAHAEMOZ0 8AMU 3A0AHUA NOCMABbME FHAK «X»
6 K./lemouke, HOMep KOMOpPOIi coomeemcmaeyenm Homepy 6blOPAHHO020
eamu omeema.

A22 | Bpycox wmaccoit 1,8 KT [BHKETCI CO CKOPOCTBHIO 2 M/C BAONBL TJIATKOH
TOPUBOHTANBHOM IIOCKOcTH. HaBcTpedy 6OpyCKy JeTHUT mMysas Maccoi 9 r.
IIyns mraoBeHHO TpOOHBaeT GPYCOK HACKBO3h M BBLIETAET U3 HETO CO
cxopocrbio 500 m/c. Ilpu sTom 6pycok ocramaBiamBaercsa. Uemy paBHa
HavaIbHAS CKOPOCTH IIyIn?

1) 500 m/c 2) 600 m/c 3) 750 m/c 4) 900 m/c

A23
Ha rpacduke npuBemeHa 3aBUCUMOCTh 1] §
KIII n UaeaIbHOMR TEIJI0BOM

0.8
MalllUHBI OT TeMIlepaTypbl TX ee

0,6
XOJIOSWILHHUKA. Uemy paBHa

TeMmeparypa  HarpeBaTeas  ortoit 04

TeIJIOBOM MAIlIUHEI? 0,2

0" 300 600 900 1200 7, K

1) 900 K 2) 1200 K 3) 1500 K 4) 2000 K
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A24
W3 ToHKOM TIPOBOJIOKM caenaHa pamika 1romaabio 400 o’ m

conporusiaenuem 0,1 Om. PaMky moMeramoT B OZHOPOZHOE MAarHHUTHOE
moJie, JUHUYM WHAYKITAH KOTOPOTO MEePIEeHANKYJIIPHBI IIJIOCKOCTH PAMEKH.
Mogyns uHAYKIIMH MATHUTHOTO ITOJIST M3MEHSAETCs TaK, KaK ITOKa3aHo Ha
rpaduke. UeMy paBHa cHja TOKa, KOTOPBIA TedeT B PAMKE B MOMEHT

Bpemenu ¢ = 4,3 ¢?

B, Tnj
0,1
01 6 r'.Ec
1) OMA 2) 20 MA 3) 40 MA 4) 80 MA

A25 | Bo cronbko pas Macca aapa 1850 60Ib1Ie MaCChI Iapa 162 C?
1) 81,33 pasza 2) B 1,25 pasa
3) B 0,8 pasa 4) 80,75 pasa

C1 | IBa oguWHAKOBBIX CIIHPTOBBIX TEPMOMETpA, 3aKpEIVIEHHBIX B IITATHBE,
HaxonAaTca B koMHaTe. HixHAg yacTs oqHOTO M3 HUX 00MOTaHA MapIeBbhIM
JKTYTOM, CBOOOJHBINM KOHEI[ KOTOPOTO IIOMEIeH B IIyCTOH CTaKaH4YWK. B
CTaKaHYUK HaJIWBAIOT BOAY KOMHATHOU TeMIlepaTyphbl, CMOYUB BCIO MapJIio.
Onumure, kKak W [OYEMYy IIOCHE DHTOT0 OyLYT H3MEHITHCI IIOKA3aHUA

TEePMOMETPOB.
T T 1
|::—|:w—1%1‘.
= | | E]
£ ‘ | E_|
| |
|
Ex
1/ I\_ _‘/'I
|
[T-"‘
U m—
FEEEEE 7 £ _’W
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_c2 |

_c3 |

_C4 |

B wusobpakeHmoit Ha pHCYHKe cucTEMe
HIJKHUE OpYCOK MOMKeT [BUTaThbCA 110
HAKJIIOHHOM ILJIOCKOCTH, COCTABISIONIEH C
ropusoHToM yroaa = 30°, a BepxHHUU
OpyCOK — BIOJAb HAKIOHHOH ILIOCKOCTH,
COCTaBIAIOIIEH C TOPHU30HTOM HEKOTOPBIH
yroax (. Kosdduumenr tpeHusa MemxIy
HIZKHAM OPYCKOM M HAKJIOHHOM ILJIOCKOCTHIO paBeH |1 = 0,2, TpeHue MeKIy
BEpPXHUM OPYCKOM ¥ HAKJIOHHOH IUIOCKOCThIO oTcyTrcTByer. Cuwmras
COEMUHAIONIYI0 OpPyCKM HHTHb O4YeHb JIETKOM U HEPACTSIKMMOM, |
nmpenebperas Maccoi 0JIOKA M TPEHHEM B €ro OCH, HaWauTe, IPH KaKuX
3HaYeHUsdX yria B HuTh Oymer HATIHYyTA.

OmuH MOJb MIEANBHOTO OJHOATOMHOIO Ia3a IePeBOIAT U3 COCTOSHHSA 1 C
temneparypoi 77 = 300 K B cocroauue 2 TakuMm o6pasoM, ITO B TeUeHHE
BCEro IpoIlecca JaBjeHHe Ira3a BO3pAcTaeT IIPSMO IPOMOPIIHOHAIBLHO ero
o6bemy. B xome sTOoro mporecca ras moaydaeT KOJIHMYECTBO TEIJIOTHI
Q = 14958 [I:x. Bo croiabkO pa3 n yMeHbBIIAeTCA B Pe3yJbTaTe 3TOTO
mpoiiecca MIOTHOCTh rasa’?

B osnekTpuyeckoil 1emm, cxemMa KOTOpPOM w30o6paskeHa Ha ll

pPHCyHKe, COIIPDOTHBIIEHHWE pe3ucropa pasBHO R; =4 Owm.
Ilocme Toro, Kak BSTOT pesHCTOP 3aMeHWJIN HAa IPYTOH, R
HMEIOIUH compoTuBieHne R, =10wm, Moxymp Hampd- !
/KEHHOCTH DJEKTPHYECKOTO TMONA MeWKAy ILIACTHHAMH | i
TUIOCKOTO KOHeHcaTOpa YMeHbImiIcd B 1 = 2 pasa. Hatigure
BHYTpPEHHee COIPOTHUBIIEHUE baTapemn. Il

1

JJeKTpudyecKas Ielb COCTOUT M3 HCTOYHHKA TOKA M IOKIIOYEHHON K
HeMy BHEIIHeHd Harpysku. Bpiesdoomasci Ha BHEIIHEH Harpyske
MOII[HOCTb cocTaBifeT 1 = 20% OT MOIIHOCTH, BBIAEJAIONIEHCT BO BCei
anekTpudeckoii nenu (to ectb KIIJ memu pasen n = 20%). Oupenenure
OTHOIIIEHWE BHYTPEHHET0 COINPOTHUBIEHUA WCTOYHUKA K COIPOTHBIEHUIO
BHelTHeH Harpy3ku. COmpoTHBIEHNEM COEUHUTENHHBIX IIPOBOJIOB MOKHO
npeHebpeYb

IIpamoit crepxenr pmmuHOM L =50cm wm Maccoi

m =100 BHCHUT B TOPHM30OHTAIHLHOM IIOJOKEHUHM Ha

IByX BEPTHKAIBHBIX HHUTIX. BOKDYT CTEp:KHA CO3JaHO

BHEIITHEe OJHOPOIHOE TOPU30HTAIBHOE MATHUTHOE II0JIe -
¢ uHayknuei B = 1 Ta, TUHUM KOTOPOTO HAIIPaBIEHBI lg
HeprneHuKyIapHO cTep:xHI0. Ilo crepixHIO IpoTekaer j

ToK cuiioi [ = 2 A Tak, Kak IOKa3aHo Ha PHCYHKe (BHT C m

Topria crep:kHa). Cuiay TOKa B CTep:KHE MeIJIeHHO W3MEHAIT. Kaxomy
3HAYEHUIO OJ/IKHA CTaTh PABHOM CHJIA TOKA W KaK OH [OJLKEH OBbITh
HaIpaBjieH [JIA TOro, YTOOBI CHJa HATIKEHWS KaKJOM W3 HUTEH, Ha
KOTOPBIX BUCUT CTEP;KEHb, YMEHBIIUIACH B 11 = 4 pasa’?

B
e
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Kpurepun onieHuBaHUA 3aJaHU ¢ Pa3BEPHYTHIM OTBETOM

Ilycroi TOHKOCTEHHBIN OUINHAPUTIECKUH CTaKaH
IIepeBOpavYrBalOT BBepX AHOM M MeAJIEHHO IIOTPYy:KaioT B

[JIyOOKHi BOOEM, YAEPKUBATI OCh CTAKAHA B BEPTHKAIHLHOM

mosniokeHun. Haj MOBEPXHOCTHI0O BOfOEMa HAXOIUTCSH

BO3IyX, TEMIIEpaTypa KOTOPOTO paBHA TeMIIepaType BOJBL

Onwupasich Ha 3aKOHBI MEXAHUKUA W MOJIEKYJIIPHOUM (DUBUKH,

00BsICHUTE, KAK IIPU MOTPY;KEHUH CTAKAHA OT IIOBEPXHOCTH BOMABI BIVIYOb
BojmoemMa OymeTr  WMBMEHSTbCA  MOAYJIb  BBITAJIKMBAMOIIEH  CHIIBL,
JleMICTBYIOIIel Ha CTaKaH.

Pemrenne:

1) [Ipu MemIeHHOM IIOTPY:KEHHM IIEPEBEPHYTOr0 CTAaKaHA BIIyOb BOzoeMa Ha
HAxXOJAIIMeCAd B CTAKAH BO3AyX WM IApbl BOALI OyaeT HedCTBOBATDH CHJIA AABJIEHUS
BOABI. JTa CHJIA CKJIAABIBAETCS W3 ITOCTOSHHON CHIIbI ATMOC(EpPHOro NaBIeHHUA Ha
TMOBEPXHOCTh BOMOEMA M CHJIBI JOMOJHUTEIBHOTO THAPOCTATHUYECKOTO IABJIEHUS
croyiba BOABLI HAM ee YPOBHEM B crakaHe. IlociemHsas cuiaa Bo3pacTaer ¢ IiryOHMHOI
MIOTPY:KEeHHUA CTAKaHa, II09TOMY JaBJeHHe ra30B BHYTPH CTaKkaHa OymeT BO3pacTaTh.

2) Tak kak Temmeparypa IO YCJIOBHIO 3a[a4YM IIOCTOSHHA, A JABJIEHHE Ta30B IIPH
MIOTPY:KEHHHU BO3PACTAET, TO 00bEM, 3aHUMAEMBIH B CTAKaHEe BO3IyXOM U I1apoM, II0
Mepe MOTPYKeHHA CTakaHa OyIeT yMEeHBIIATHCA. JTO OyAeT MPOHUCXOAUTH H3-3a
3aTeKaHUA B CTAKAH BOJBI O] JEHCTBUEM BO3PACTAIOIEH CHIIBI THAPOCTATHIECKOTO
IaBIeHuA. YMeHbIIeHNe 3aHHMAaeMOTrO BO3AYXOM M IIapoM oObeMa cTakaHa, B
COOTBETCTBUH C 3aKOHOM Apxumena, OydeT NPUBOAUTH K YMEHBIIIEHWIO MOJYJISI
JIEUCTBYIOIIEN Ha CTaKaH BHITAJIKUBAIOIEN CUJIBL.
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Copep:xanne KpuUTEpHUsI

Bamias:

[IpuBeneno MmonHOE IPABUILHOE peEIIeHKe, BKIYAMIee IPABUILHbBIH
orBeT (B MAHHOM CJIy4ae — NPABUAbHO YKQA3AHO U3MeHeHue MOoOyAs
deticmayioweli Ha CMAKAH 8bLMAAKUBAIOWel CU/Abl), W TOJIHOE BEPHOE
00BSICHEHVE C YKA3aHWeM HaO0aeMbIX SBJICHUH U 3aKOHOB (B JaHHOM
CIydae — KQYeCmeeHHas 3G8UCUMOCMb 2UOPOCAMuU4eckoz0 0asaeHus
cmosnba 800vt om 2yOUHDL, 00bACHEHUE NPUUUH YMeHblueHUus 0b6vemal
20308 8 cmakame, CCLLIKA HQ 3aKOH Apxumeda).

IIpuBemeno pellieHre W JaH BEPHBIA OTBET, HO HMEETCA OIWH U3
CIIEeYIONINX HEeJOCTATKOB:

— B OOBICHEHHHU COIEpP:KaTCA JHUIIb OOIHe PacCy:kIeHUA 0e3 HPUBASKU K
KOHKPETHOM CHTyaluM 3aJa4dd, XOTA YyKa3aHbl BCe HEOOXOIUMBIE
usnueckue ABIEHUS U 3aKOHBI;

NJIN

— paccy:KIeHusd, IMPHUBOIAIINE K OTBETY, IIPEACTABICHbI HE B IIOJHOM
0O6beMe WIIH B HUX COMEPIKATCS JIOTHIECKHUE HelOUYeThl;

MNJIN

— yKasaHbl He Bce (PU3MYECKHE SBJICHHA W 3aKOHbI, HEOOXOIHMMbLIE IS
IOJIHOTO IPABUIBHOIO PEIIIEHMs.

IIpencraBnenpl 3amucu, COOTBETCTBYIOIIHE OTHOMY U3
CIIydaes:

- IpUBENEHbI PACCYXACHHA C YKAa3aHHeM Ha (PU3MYECKHe ABICHHUSI M
3aKOHBI, HO JaH HEBEPHbIN UJIK HEIIOJIHBbIX OTBET,

MJIN

- IpUBENEHBI PACCYXACHHA C YKAa3aHHeM Ha (PU3MYECKHe ABICHHUI M
S3AKOHBbI, HO OTBET He J1aH;

MJIN

|- mpencrasiieH TOJbKO IPABUILHBIN O0TBET 0e3 000CHOBAHM.

CIIeIyIOIINX

Bce cayuam peliieHnsi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KPUTEPHUSIM BbICTABJCHU OLCHOK B 1, 2, 3 oauna.

Makxcumanvruviii 6aaa

W3 1Byx PpPOBHBIX [IOCOK  CHOeNaH  KejoD,
MPeICTABAAONIMN c0o00M ABYTPaHHBIH Yroa C
pactBopoM 2a = 90°. Kemnob 3akpemsieH Tak, 4TO €ro
pebpo TOpPHM3OHTATBHO, a [OCKH CHMMETPHYHBI
OTHOCHTEJIBbHO BepTukanu. B :xemobe Ha OOKOBOM F
TIOBEPXHOCTH JIEKUT IIUIWHAP Maccol m = 1 Kr.
KosdduruenT tpenus Mexny JOCKaMu U ITHIHHIPOM
paBen 1 = 0,2. TOPIy IMJAWHAPA NTPUIOKEHA

TOPU30OHTAJIBHO

HamnpasienHuas cuna F' = 3 H. Hafinure Moayab yckopeHus MUIHHIPA.

© MHOO, 2011 r.
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OO6paszel] BO3MOKHOTO PENIEHUA

HM3s00pasum Bupg Ha Kemobd CO CTOPOHBI TOpIA
nuauEgpa. Ha IMAIWHAP B IIJIOCKOCTH dYepTeska

IeUCTBYIOT HalpaBlleHHad BHU3 CHJIA TAMECTH mg U

IBe paBHbIE II0 MOIYJII0 CHJIbBI peakuuua N TOCOK,

HallpaBJIeHHbIE IIEPIEHIUKYIIPHO CTEHKAM Keaoba.
Tark Kaxk IMWIMHAP He IBHKETCA B BEPTUKAIHLHOM
HAOpaBJeHWH, TO, B COOTBETCTBHH CO BTOPHIM
3akoHOM HbIOTOHA, cymMMa TPOEKITUH STHX TPEX CHJI
Ha BEPTUKAIb paBHA HYJIIO:

mg = 2Ncos(g - aj = 2Nsina, roe a = 45°.

mg
2sina’
B ropusonTansbHOM HampasiaeHuu (BIOJb Keo6a) Ha IUIHHAP JeHCTBYIOT CHIIA F,
a Tak:ke, B IIPOTHUBOIIOIOKHOM HAIIPABJIEHUH, IBE CHJIbI CyXOT0 TPEHUS F’Tp

Orcioga N =

IIpengnonoxum, uro muauHAp Oymer asurarbea mo skemoby. Torma mo 3aKoHYy
Awonrona-Kynona 1151 cHiIbI cyX0To TPeHHS CKOIBKEHUA MOKHO 3aIIMCATh:

pumg
FE.,=uN=-"-—"2=-.
=4 2sin a

3anuceiBasg BTOpo¥M 3akoH HbHOTOHA B IPOEKIMM HA TOPU3OHTAILHYIO OCh,
HAaIIpaBJIEHHYIO BJOJIb pebpa xeroba, moLydrm:

m
ma = F-2F, =F- 28,
S1Ino
pmg
sina
BTO O3Ha4daeT, 4TO IIPUJIOKEHHAasd K TOpIy HHUJINHAPA ChJIa IIPpeBbIlaeT CUIIy TPeHUudA
IOKOd, TO eCTh IMJIMHAP H B CaMOM [jejie OyAeT CKOJB3UTh BAOIb Kea00a.

CrnemoBaTenpHo, = — — &
m sina

pasMepHOCTh, OKOHUATENBHO ITOIYINM:

I7ie @ — MOJYJIh KCKOMOTO YCKOPEHUS IUINHAPA. 3aMeTuMm, uro [ >

HOZ[CT&BJIHH YHCJIOBbIE€ MOTaHHBbIE HW IIPOBEPAI

azﬁ_{‘_g:(3_2ﬁ)M/c2z0,2 M/

OrBer: a = E—ﬁ z0,2M/cz.
m  sina

© MHOO, 2011 r.
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an’repnn OII€HKH BBIIIOJTHECHHUA 3aTaHUA

Banasl

IIpuBemeHo mMONHOE MPABHILHOE PEIEHMe, BEIIOYAINee CIeIyIolue
SJIEMEHTBL:

1) mpaBWIBHO CHEAH YepTeX U 3amucaHbl (POPMYJIbI, BhIpaKalollue
(pusmyeckre 3aKOHBI, MPHMEHEHWEe KOTOPBHIX HEOOXOAMMO MIJIS PeIleHus
3aMa4¥ BBIOPAHHBIM CIIOCOOOM (B [JAHHOM pEIIeHHU — NPASUALHO
YKQ3aHbL HANPABACHUA CUJL MANCECMU U peakyuu 00COK, 3QNUCAH
emopoii 3axorn Hvromona 6 npoekyusx HQ BepMUKAALHYIO U
20PU3OHMAAbHYIO OCU, hpuMeHeH 3akon Amonmowna-Kysona das
onpedenenuss MOOYAS CUMBL MPEHUS CKOAbWCEHU);

2) T1TpoBeneHbI HEOOXOAMMBIE MaTeMaTHYecKhe Npeo0pasoBaHuA U
pacyeTrbl, MNPUBOAAIIUME K MPABUIBHOMY YHCIOBOMY OTBETy, H
IIPEJICTABIEH OTBET; IIPH 9TOM JOIIyCKAETCA PEIIeHHe «II0 YacTaMm» (C
MIPOMEKYTOYHBIMYU BbIYUCIEHUIMH).

IIpencraBienHoe pelrenue COMEPKUT II.1 MOJHOTO PEIeHUs, HO ¥ UMEeeT
OIIVH U3 CIIEAYIOIINX HETOCTATKOB:

— B HEOOXOMUMBIX MAaTEeMATHYECKHUX IPeo0PasoBAHUAX MM BBEIUHUCICHHAX
IOIIyllleHa OIInOKa;

nJIn

— HeoOXOoauWMble MaTeMaTH4YecKue ImpeodpasoBaHUS W BBIYHCIEHUS
JIOTHYECKH BEPHBI, HE COIEP:KaT OIINO0K, HO He 3aKOHYEHbI,

nJn

— He IIpeICTaBJIeHbI IIPeobpasoBatusd, MPUBOAAIINE K OTBETY, HO 3aIllMCAH
MIPaBUJILHBINA YHUCIOBOM OTBET MM OTBET B O0IIEM BHE;

nJIn

— pellleHHe COHEPKUT OIIMOKY B HEOOXOZHUMBIX MATEMATHYECKHUX
npeobpasoBaHuAX U He JOBEIEHO JI0 YHUCIOBOr0 OTBETA.

IIpencraBienbl 3amucH, COOTBETCTBYMOINHE OMHOMY W3 CIEIYIOIIUX
ClIy4aes:

— TpeJCTaBIeHbI TOJIHKO TIONOKEHWS ¥ (POPMYJIBI, BBIPAKAIOIHE
(usmyeckre 3aKOHBI, IPUMEHEHNE KOTOPBHIX HEOOXOAMMO AN PeIleHud
3amaur, 0e3 Kakux-Tu00 IPeodpasoOBaHMil € WX WCIOJb30BAHHEM,
HaIPABJIEHHBIX HA PellleHne 3a71a9H, ¥ OTBeTa;

njim

- B pemenun orcyrcreyer OJJHA w3 wmcxomubix opmys, Heobxomumas
IUIs1 peleHus 3a71a4yu (WU yTBEp:KIeHne, JeKAIlee B OCHOBE PeIleHus),
HO IIPHUCYTCTBYIOT JIOTHYECKH BEPHBIE MPeobpasoBaHUs C UMEIOIIMMUCST
dopmymamu, HanpaBJIeHHbIE HA PeIleHue 3a1a9H;

nJim .

- B OJTHOMU wu3 ucxomgubix dopmMyi, HEOOXOAUMBIX JJIS PEIIeHU 3aJa9n
(uu yTBepIKIEHUH, JIesKalleM B OCHOBE PeIleHus), AOIyIleHa OIu0Ka,
HO IIPUCYTCTBYIOT JIOTHYECKH BEPHBIE MPeo6pasoBaHUs C UMEMOIIMMUCS
dopmynamu, HaIpaBJIeHHbIE HA PelIeHne 3a/1a4H.

Bce ciayuam pemieHHs, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KPHUTEPUsAM BHICTABJIEHHUA OLIEHOK B 1, 2, 3 6ajia.

Marxcumanvrwvlii 6a1a

© MHOO, 2011 r.
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CpenHekBagpaTHaHas CKOPOCTb MOJIEKYJI UEaTIbHOTO OGHOATOMHOTO rasa,
3aIIONHAIONIETO 3aKPBITHIH cocyn, paBHa U = 450 m/c. Kak u Ha croabko

M3MEHHUTCA CpeJHEeKBaJApaTHYHAd CKOPOCTh MOJIEKYJ 3TOTO Trasa, eciau
IaBJIeHHE B COCYIe BCIEICTBHE OXJIaKICHNA ra3a yMeHbIIuThb Ha 19%7?

Pemenne:
CpenHexBagpaTUyHas CKOPOCTh MOJIEKYJ HIEANBHOTO Tasza Ipu Temieparype T

3k .
paBHA U = |——, rae k — mocroaHHas BombiMana, mg— Macca OZHOH MOJIEKYJIBI
mo
M R
9TOTO rasa. YYWTHIBAs COOTHOLIEHWE —— = T =N, rme R- yHuBepcamtbHad
mo

rasosas IIOCTOAHHadg, M — MonapHas Macca rasa, N,— mocrogHHas Asoranpo,
_ 3RT
BBIpa3UM CpelHEKBaJpaTUIHYI0 CKOPOCTb MOJIEKYJI B BUJE D = v

Cornacuo ypaBuenuto Kmaneiipona-Meuneneesa, pl = vRT = %RT , Tme p -

InaBieHue rasza, V — o0beM cocyna, m — macca rasza. M3 sTux BhIpasKeHUU Clenyer,
=2

RT © pV

9qr0 — = — = —.

M 3 m

- 3V 3p,V
CKOpPOCTH Dy =D = ,|—— H Dy = ,|—=—. 3[IeCb Y4TEHO, YTO H3MeHeHHe [aBIeHHUI
m m

B COCy/ie IIPOMCXOIUT IIPH HEU3MEHHOM 00beMe (3aKpPBITHIN COCY).

Tor,ua HavYajJbHAasd ©W KOHEYHasd CpeJHEeKBaJApaTu4iHasa

Cormacmo  ycmosmio  zamaum, p,=p,—0,19p,=0,81p,.  CaemosarennHo,
3p,V 3-0,81p,V
0y = \/ P’ \/ L 014/0,81 =0,90;. Orciona cnenyer, 4To H3MEeHEHUE
m

CpegHEeKBaIpaTUYHON CKOPOCTH MOJEKYJI
A6 =05 -1 =0,9; —0; =0, 15 = -0, 1 - 450 m/c = —45 m/c.

Taxkum o6pasoM, CpemfHEKBaAPATHYHAA CKOPOCTH MOJEKYJ ra3a YMEHBIIUTCA Ha

45 m/c.

OTBeT: cpeqHEeKBAIPATHYHAS CKOPOCTh MOJIEKYJI ra3a yMeHbIuTCS Ha 45 m/c.

© MHOO, 2011 r.
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Copep:xanne KpuUTEpHUsI

Bamias:

[IprBemeHO IOJMIHOEe NPABHIBHOE pelLIeHWe, BKIIOYAIOIlee CIeLyOINue
DIIEMEHTHI:

1) mpaBwIBHO 3amuicaHbl (POPMYJIBI, BBIPAKAIOIINE (DU3NMUECKHE 3aKOHBI,
[pUMeHEeHue KOTOPBIX HEOOXOAMMO M pelleHHs 3a/add BHIGPAHHBIM
cIrocoboM (B TaHHOM PEIIeHHH — 8blpaiCeHUs 048 cpedHeKsadpamuyHol

pelitenusa 3amauu (WJIKM yTBEPKIEHUE, JIelKalllee B OCHOBE pEIIeHud), HO|
MPUCYTCTBYIOT JIOTHYECKH BEPHBIE IPEOOPA30BaAHMS € HMMEIOIUMHUCH
(bopMynamu, HampaBIeHHbIE HA PEIIeHNe 3a1a4W;

NJIN .

— B OJHOMH us mcxomupix GopMys1, HEOOXOTUMBIX AJA PEIIeHUd 3a0a4u
(WIH yTBEP:KIEHUH, JIeKAIeM B OCHOBE pellleHus), HOIyIeHa OIrOKa, HO
[PUCYTCTBYIOT JIOTMYECKW BepHBIE NPeodpasoBaHWsa C HUMEIIUMHUCH
bopmysiamMu, HaTpaBIeHHbIE HA PEIIeHNe 3a[a4M.

CKOpoCcmu MOEKY.N, C8A3b Mencdy MACCOL MOACKYAbL 203Q U €20 MOAAPHOU| 3
maccoii, ypasnernue Kaanetipona-Mendeneesa);

2) TpoBefeHBI HEOOXOAWMBIE MaTeMaThdecKue Mpeodpa3oBaHud W
[pacyeTsl, MPUBOAAIINE K IPABUIHBHOMY YUCIOBOMY OTBETY, U IIPEICTABJIEH]
OTBET; IIPH 3TOM IOILyCKAETCS PEeIIeHHe «II0 YACTAM» (C IPOMEKYTOYHBIMH
BBIUHCIEHUIMU).

[IpencraBneHHOe pelileHUe COMEPIKUT II.1 IOIHOTO PeIleHnud, HO U UMEET

OJIMH U3 CJIEIYIOIINX HEeJOCTATKOB:

— B HEOOXOMUMBIX MATEMATHYECKUX MPE0OPA30BAHUAX WU BBIYUCICHHUIX
IMOILyIIleHa OInuoKa,;

NI

— HeoOXOJUMBIE MaTeMaTHYeCKHe Ipeo0pa30BaHuA ¥ BBIUUCIEHHST
JIOTMYECKU BEPHBI, HE COJEPIKAT OMINOOK, HO He 3aKOHYEHBL, 2
NI

— He IpeJICTABJIEHBI IPE0OPA30BaHN, IPUBOALIINE K OTBETY, HO 3aIHCaH
[IPABWJIBHBIN YHUCIIOBOM OTBET WX OTBET B 00IEM BUE;

NI

— peleHHe CONEpPKUT OIMUOKYy B HEOOXOAMMBIX MATEMATHYECKHX
peo6pPa3oBaAHMIX U HE JIOBEIEHO [0 YMCIOBOTO OTBETA.

[IpencraBineHbl 3ammcH, COOTBETCTBYIOIME OMHOMY U3 CIEAYIOIIHX|
CIIydaes:

- [peICcTaBIeHBI TONBKO IIOMOKEHUA ¥ (POPMYJbI, BBIPAKAIOLIVE
(pusrueckre 3aKOHBI, IPHUMEHEHHE KOTOPBIX HEOOXOAMMO IS PEeIlIeHHsd]
Bagaun, 6e3 Kakux-Tub0 MpeoOdPa3oBaHUHA C WX HCIOJb30BaHHEM,
HaIpPaBIEHHBIX Ha PellleHue 3a/1a4M, U OTBETa;

NI

— B pemennu orcyrersyer OJTHA u3 ncxonanbIx gopMyst, HeoOxoqumas ansa

Bce cinyuam pellieHusi, KOTOpPbIe HE COOTBETCTBYIOT BBIIIEYKA3aAHHBIM
KPUTEPUSIM BbICTABJICHU OLCHOK B 1, 2, 3 basuna.

Maxcumanvruiii 6aa1

© MHOO, 2011 r.
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B oamekTpmueckoil Iemm, cxema KOTOPOH c K

n3obpaskeHa Ha pHUCYyHKe, KoHzeHcatop C
W3HAYaAbHO He 3apsaxen. Kmiou K
MEePeBOJSAT B MOJoKeHre 1. 3aTeM, CIycTs 1
O4YeHb BOJIBINIOE BpeMs, MEePeKTIoYaioT ero

B IMOJIOXEHNEe 2, U CHOBA JKIYT B TEUEHHE I-—I —— I

JOCTATOYHO 60JIBIIIOTO IIPOMEKYTKA R, R,
BpeMeHH. B pesyinbrare nepesosa Kiooda B E 7
MoJIosKeHNe 2 32Heprus KOHJeHcaTopa i
yBemuuuBaerca B n =9 pas. Haiinure

COIPOTHBIEHHE pesucTropa R ecan
R1 = 10 Om.

2’

OO6paselr BO3MOKHOT0 PENIEHUA

O6o3HaunM HampsIKeHHe Ha KOHAeHcAaTope IIocie IepeBoja Kalda B MoJokeHue 1
gepes Uj,a mocie IepeBoja Kioo4a B IonoxkeHne 2 — uepesd U,.Ilockombky

2
sHeprusa E KoHAeHcaTopa, 3apamKeHHOTO a0 Haupskenus U, pasua £ = CU /2, o

OTHOIIIEHHE OJHEPruu KOHJAeHcaTopa IIPH IIOJOXKEHHH KJII4Ya 2 K JHepruu
KOHZeHCaTopa IIPpH ITI0JIOKEeHHUN KJIo4da 1 paBHO

E, CU3/2 Us
E. CUrI2 UE

Ilycts cuna Toka, Texyiiero yepes pesucropsl, pasHa I. [Ipu arom Hanpsxenua U,
u U,Ha KOHIeHCaTope PaBHbI HAIPAKEHUAM HA COOTBETCTBYIOIIHUX YYaCTKAX IIEIIH,
uMerIux conporusnenus R, u Ry + Ry Ha ocroBanunu saxoma Oma and ydacTka

eI , TT0IydaeM:

Ul ZIR]I/IUzzl(Rl+R2).

2 2
2
U R +R R
CrnemoBaresibHO, 1 = —22 L2 22
Ui R Ry

Orcroma Ry = Rj(v/n — 1) =20 Om.
OrBeT: Ry = R|(~/n — 1) =20 Om.

© MHOO, 2011 r.
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an’repnn OII€HKH BBIIIOJTHECHHUA 3aTaHUA

Banabl

IIpuBemeHo mMONHOE MPABHILHOE PEINEHMe, BEIIOYAINee CIeIyIolue
3JIEMEHTHL:

1) mpaBUWIBLHO 3amKCaHBI (DOPMYJIBI, BHIPAKAIOININE (PU3UUECKHE 3aKOHBI,
[IpUMEHEHUEe KOTOPBIX HEOOXOTUMO Ui PelleHus 3a1au¥l BBIOPAHHBIM
crrocoboMm (B JaHHOM pelleHuu — @opmyana 048 pacwema SHepuu
3apPANCEHHO020 KoHOeHcamopa, dopmyna onsn BbLIYUCACHU
CONPOMUBACHUS NPU NO0CAL08AMEAbHOM COeOUHEHUL Pe3ucmopos,
3axon Oma 0ns ywacmka yenu);

2) mnpoBemeHbI HEOOXOAWUMBIE MaTeMATHYeCKHe MpeobpasoBaHus H
pacyeTsl, MPUBOAAIINAE K I[IPABWILHOMY YHCIOBOMY OTBETy, H
[PEJICTABIEH OTBET; IIPH 9TOM JOIIyCKAETCA PEIIeHHe «II0 YacTam» (C
IPOMEKYTOYHBIMU BBIMUCIEHUIMI).

IIpencrasienHoe pelieHne COAEPHKHUT 1.1 TOTHOTO PEIeHUd, HO U UMEeT
OIVH U3 CIeAyIOUINX HeJJOCTATKOB:

— B HeO6XO,I[I/IMBIX MaTeMaTu4eCKUuX npeo6pa303aHHﬂx WUJIN BBIYUCJICHUAX
IOIyIlleHa OIInOKa,;

NI

— Heo0XOJUMBIE MaTeMaTHYeCKHe Ipeo0pa3oBaHuA UM BLIUHCICHUSI
JIOTUUECKH BEPHBI, HE COJIEPIKAT OIMMOOK, HO He 3aKOHYEHbI;

nJn

— He TIPeJCTABJIEeHBI IPe00Pa30BaHMUs, IPUBOIIIINE K OTBETY, HO 3aIIHCAH
[IPaBUJILHBIN YHUCIOBOM OTBET MM OTBET B 00IlIeM BHIE;

nJin

— PpelleHHe CONEPKUT OMHUOKy B HeOOXOOZUMBIX MAaTEeMATHIECKHUX
npeoGpasoBaHUIX M HE JOBEIEHO JI0 YMCI0BOTO OTBETA.

IIpencraBnenbr 3amucy, COOTBETCTBYIOIIHWE OAHOMY W3 CIIEIYIOIAX
clIy4Jaes:

— TOpeICTaBIeHbI TONHKO TONOKEHWS U (POPMYJIBI, BBIPAKAIOLINE
(pusryeckre 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOAMMO IS PEIleHHs
3amaun, 0e3 Kakux-TuO0 IpPeodpa3soBaHUM € HX HCIOJb30BaHHUEM,
HANPABJIEHHBIX HA PeIlleHre 3aJ1a4M, U OTBETa,;

NI

— B pemenun orcyrcrByeT OJJHA u3 mcxomubix copmyn, Heobxommmas
IUIST PellleHus 3a/a4du (WIM yTBEp:KIeHHe, JexKaliee B OCHOBE PEIleHus),
HO IPHUCYTCTBYIOT JIOTHYECKM BEPHBIE IPeobpasoBaHUS C UMEIOI[MMUCS
dopmymnamu, HanpaBIeHHbBIE HA PEIleHUe 3a1a9H;

N .

- B OJHOMU u3 ucxogupix dopMys1, HEOOXOAUMBIX AJIA PELIeHUA 3a0a49u
(Wu yTBepIKIEHWU, JIeMKAIeM B OCHOBE PEeIleHM:), JOIyIeHa OIINOKA,
HO IIPUCYTCTBYIOT JIOTHYECKH BEPHBIE IIPEeoOpPa3oBaHUA C UMEIOIIMMUCH
dopmymamu, HanpaBJIeHHbIE HA PEIleHne 3a/1a9H.

Bce cimyuam pemeHHs, KOTOpbIe HE COOTBETCTBYIOT BBINIEYKAa3aHHBIM
KPHUTEPHUAM BBICTABJICHHs OIeHOK B 1, 2, 3 6aia.

Maxcumanvrulii 6041

© MHOO, 2011 r.
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Hamorannas Ha xapkac mpoBosiouyHad 8. Tn4

KaTymika comnporuBienwmeMm R =20wm, 0.2

BBIBOJBI KOTOPOH COEJHWHEHBI JApPyT C
IpyroM, IIOMeINleHA B  OZHOPOZHOE
MarHWTHOE TIoJie, JIMHWUH HUHIAYKIAU
KOTOPOTO TIePHEHMKYIAPHBI IIOCKOCTH () |
BUTKOB kKarymkud. Mogyab  Bekropa
MAarHUTHOM WHIYKITUA B oISt
HU3MEHSEeTCI C TeYeHWeM BPEeMEeHU ! Tak,
Kak mokasamo Ha rpajgure. K momenty

BpeMeHu 7 = lc Yepe3 KATYIIKy IIPOTEK

3IEKTPUIECKUH 3apsan q = 5 MK
CKOZIBKO BHUTKOB COJEPIKUAT KATYIIKA, €CIH BCe BUTKHA OAMHAKOBBIE W

1 2 3 41c

uMeroT momansb S = 100 em??

Pemenne: B cooTBeTcTBUU C 3aK0HOM daekmpomazHummiol undykyuu Dapades,
3apam, MPOTEKIIHH Yepe3 IPOBOMAININNA KOHTYpP, PaBeH OTHOIIEHUI0 W3MEHEHWU
TIOTOKA BEKTOpA MATHUTHOM WHAYKIIMHU Yepe3 IUIONaAb KOHTYpa K COMPOTHBIECHHUIO

9TOTO0 KOHTYypa: = —. Tak kak B JaHHOM CjIy4dae KOHT mmpeacraBasdeT co0oii
R

MPOBOJIOYHYIO0 KaTyIKy u3 N OIMHAKOBBIX BHUTKOB, TO AD =AB-SN, roe 4B -

W3MEHEeHHe MOMyJd BEKTOpa MarHUTHON WMHAyKuuu 3a Bpema 7 = lc. Ilostomy
AD qR
=——=—— W3 rpadura cunegyer, uyro AB=0,1Tn. Ilogcrasnsaas B
SAB _ SAB pacp Y

MOJIy4eHHYI0 (DOPMYyJy YHCIOBbIe AaHHBIE U IPOBEPAS PasMEPHOCTh, HAWIEM:

N=10.
qR

OrBer: N=——=10,rme 4B =0,1Tx.
SAB

© MHOO, 2011 r.
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YKazaHHA 110 OII€EHHBAHHWIO Banabl

IIpuBenero mosaHOE NHpPaBUIBHOE pEIIeHHEe, BKIIOYANIEe CIIeLyIOIIne
3JIEMEHTHL;

1) mpaBUIBHO 3amuCcaHbl (POPMYJIbI, BhIpAKAIOIHe (PHU3MIEeCKHe 3aKOHBI,
IpUMeHeHWe  KOTOPBIX  HEO0XOOWMO I pelIeHud  3a1avu
BBIOPAHHBIM CITOCOO0M (B TaHHOM PELIEHUH — 3QKOH 2AeKMPOMAZHUMHOU
undykyuu Papadesn, opmysa 0as pacwema nomoka eekmopa| 3
MazHUMHOU UHOYKYUL);

2) mpoBemeHbI HEOOXOZMMBIE MaTeMaTHYeCKHe NpeodpasoBaHUA U
pacyeTsl, MIPUBOAAINNE K IIPABIWIBHOMY YHCIOBOMY OTBETy, H
TIPEJICTABIEH OTBET; IPH DTOM [AOIIyCKAETCA PEeLIeHHE «II0 YacTAM» (C
MIPOMESKYTOYHBIMHU BBIYUCIEHUAMHM).

IlpuBeneno pemieHne ¥ JaH BEpPHBIA OTBET, HO HMEETCA OAWH U3
CIeIYIOIINX HEJJOCTATKOB:

— B O0BICHEHHUU COJEPIKATCA JIHUIIE OOIIe paccykIeHus 6e3 MPUBI3KU K
KOHKPETHOM CHTyalluM 3aja4¥, XOTs YKA3aHbl BCEe HEOOXOAUMBIE
¢usmyecKre ABIEHUA U 3aKOHBL;

N 2
— paccy:KaeHus, MPUBOJAIIKE K OTBETY, IPeICTABIEHLI He B IIOJHOM
o0bEME MU B HUX COZEPIKATCA JIOTUIECKUE He[0YeThI;

N

— yKasaHbl He Bce (PM3WYECKHE SIBJIEHUS U 3aKOHBI, HEOOXOIUMBIE IS
[OJIHOTO IIPABHJILHOTO PEIIIEHUS.

IIpencraBienbl 3amucH, COOTBETCTBYMOIIHME OMHOMY W3 CIEIYIOIIUX
CIIy4aeB:

— IpHUBENEHBI PACCYKIEHHUSI C yKazaHWeM Ha (PU3udecKue SBIEHHUA HU
3aKOHBI, HO 1aH HeBePHBIM MU HEIOJIHBIN OTBET;

NI 1
— IPHUBENEHBI PACCYKIEHHUSI C yKazaHWeM Ha (PU3udecKue SBJIEHHUA U
3aKOHBI, HO OTBET He [aH;

N

— IpeJICTABJIEH TOIbKO IIPABUIbHBIN 0TBET 6e3 000CHOBaHMI.

Bee ciayuam pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPHUTEPHUAM BBICTABJIEHH OIEHOK B 1, 2, 3 6amna.

Maxcumanvrvlii 6aa1 3

Toukwuii crep:ens anuHou L = 50 cM HauyMHAET ABUTATHCA

U3 COCTOSHHA IIOKOA C IIOCTOSHHBIM YCKOPEHUEM.
[ BriKeHMEe NPOMCXOAUT B OMHOPOJHOM MATHUTHOM IIOJIE

uHAyKIMed B =2 Ta, TuHUU KOTOPOTO MEePIeHINKYIAPHBI

CTEPKHIO U HAIIPAaBJEHUIO €0 CKOPOCTH. K MOMEHTY, Korga
CTepeHb CMEeCTHJICA OT HCXOOHOIO IIOJIOKEeHHUA Ha

paccrosiaue h =20M, pasHOCTh MOTEHIIMAIOB MEKIY
KOoHIIaMu crepskHd 6b11a paBHa U = 0,5 B. Haiinure yckopeHue crepskHd.
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O6pasen BO3MOKHOTO PelIeHus

Ilpr pBWKEHWM HTPOBOIAINETO CTEPKHA B OJHOPOJHOM MATrHUTHOM IOJe,
MEePHeHIUKYIAPHOM JIUHUAM WHAYKIUHW, MEXIY KOHIIAMH CTepKHS BO3HUKAET
pasHoCcTh moTennuanos. OHa ompeensgeTca MAarHUTHBIM IOTOKOM Yepes ILIO[ab,

«3aMeTaeMyio» JTHM CTep:KHEeM 3a Manoe BpeMms Af, u mo moxyiio pasHa IJ[C

vHAyKuud. B pamHom ciydae sror motoxk paBeHn AP =B-AS = BLvuAt, toe v -
CKOPOCTh  JBIIKEHHS NPOBOJHHKA B [JAHHBIA MOMeHT Bpemenwu. Torma

AD
U-=|&| = T BLv. CormacHO  3aKOHaM  PAaBHOYCKOPEHHOTO  JBHIKEHMUS

[MPOBOJHUEK, HAYMHAS JABUKEHNE U3 COCTOSHUS IIOKOSA U JBUTASCH C YCKOPEHUEM Q,
IIpeooJIeB paccroAHue h mpuobperaer cropocTs U= +/2ah . CnemoBarennHO,
2

U
U = BL+/2ah, oTKkyna HAXoOguM: @ = — s
2hB°L
IloxcraBnsasi YHCIOBBIE B3HAYEHWS W I[POBEPAS Pa3MEPHOCTb, ITONYYHM:
a=0,625 cm/c2

2
=0, 625 cm/c>.

OrBeT: ¢ = ————5
2hB’L?

Kpurepun orieHKH BBINIOJIHEHHUS 3aNaHUA Banabsr

IIpuBemeHo moJHOE MPABHILHOE pEIIEeHHE, BEIIOYAINee CIIEyIIne
SJIEMEHTBL:

BEpPHO MpPWMEHEeHbl (U3WJIEeCKWe B3aKOHbI ¥ COOTHOIIEHWS, KOTOpbIe
HEeOOXOMMMBI Il PEIIeHMS 3aJaydl BBIOPAHHBIM CII0COO0M (B JaHHOM
PeIIeHun — gbipaxcerle 045 NOMOKA 8eKmopa MazHUMHOU UHOYKYUL,
3aKkoH  anexkmpomazHumuol undykyuu Papades, cea3v  mescdy 3
e8pemeneM U nepemeujeHueM NPU POABHOYCKOPEHHOM NPAMOAUHELLHOM
deusrcernuu);

— TpOBeNeHBI HEOOXOAMMBbIE MaTeMaTHYeCKHe MpeodpasoBaHud u
pacyeTbl, MPUBOAIINME K [PABWJIHLHOMY YHCIOBOMY OTBETy, W
npencrasieH otBeT. IIpum sToM momyckaercs peieHme 'mo gactam' (c
IPOMEKYTOYHBIMU BBIYUCACHUIMH).

— IIpencraBieHo mpaBUIbHOE pEIEHNE TOIBKO B 00IIeM BHE, 6e3 KaKux-
1100 YHMCIIOBBIX PACUYETOB.

NI

— IIpaBunbHO 3ammcanbl HEOOXOAUMBIE (POPMYJIBI, 3AIIMCAH TPABUIBHBIN 9
OTBET, HO He IPEeCTABIEHbI IPeo0pa30BaAHU, IPUBOIIIINE K OTBETY.
NI

— B maremarwyecknx mpeoOpasOBAHUAX WM BBHIYUCICHHUSAX IOMYyIeHA
omnbka, KOTOpas IpuBesa K HeBePHOMY OTBETY.

© MHOO, 2011 r.
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— B pemenun comepkuTca ommbKa B HEOOXOQUMBIX MATEMATHYECKHUX
[MpeoOpa30BaHMUAX U OTCYTCTBYIOT KAKHe-TH00 YHUCIOBBIE PACYETHI.

NJIn

— SdamucaHbl BCe HCXOAHBIE (POPMYJBI, HEOOXOAWMBbIE [JIS PeIIeHus
sagaun, Ho B OJJHOM u3 uux mormyiieHa omruoKa.

NJIn

— OrcyTerByet onHa 13 OPMYJI, HEOOXOMUMBIX A1 PELIeHUs 3a0a4u.

Bce ciayuam perrenus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3AHHBIM
KpUTEepUAM BBICTABIEHHUS OIEHOK B 1, 2, 3 Oamna (ucmoiab3oBaHue
HEIIPUMEHHUMOr0 3aKOHA, OTCYTCTBHE 60jIee 0OHOT0 UCXOJHOTO YPABHEHUS,
Pa3pO3HEHHbBIE 3AIIMCH U T.IL.).

Marxcumanvrulii 6a11
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Kpurepun onieHuBaHUA 3aJaHUH ¢ Pa3BEPHYTHIM OTBETOM

I[Ba OIWHAKOBBIX CIIMPTOBBIX TEPMOMETpPA, 3aKPEIVIEHHBbIX B IIITaTuse,
HaXogdATCA B KOMHAarTe. Huwxnas wgactb OQHOTO M3 HHX obMoTana

MapJIeBBIM JKTYTOM, CBOOOIHBIA KOHEI[ KOTOPOTO IIOMEIIeH B ILyCTOM
CTaKaHYWK. B CcTakaHYWK HATWBAIOT BOAY KOMHATHOM TeMIIepaTyphl,
cmounB Bcoo Mapiao. Omnwuimwre, KaK ¥ I[OYEeMy IIOCJIEe 3TOTO OyIayT
M3MEHATHCSI MOKAa3aHud TEPMOMETPOB.

l:}—l‘:l—l[l'
2] [E] R
il
|

T

— e

TIII C TP P P s

O6pasen BO3BMOKHOTO pPelIeHHA

1) Hanuraa B crakaH4YWK BoAa HAYHET HCIAPATHCH, IPWYEM HCHapeHue Oymer
TIPOUCXOJUTh KAK C IIOBEPXHOCTH BOABI B CTAKAHYUKE, TAK M CO BCEH IIOBEPXHOCTH
BIJKHON Mapiau. BHyTpeHHAA 5Heprusa BOAbI, CTAKAHYWKA, MapiIu U 00MOTAHHOTO
el0 TepMoMeTpa OyAeT yMeHbLIIaTbCA BCIEACTBHE wucrnapeHud. HM3-3a »sToro
TepmoMeTp (OH HasbiBaeTcA "BIAAKHBIM') OyJeT OXJIaKIATHCI, H €ro TeMIieparypa
CTAHET MeEHbIlle, YeM Yy OKpY/KaloIlero Bo3ayxa. B pesyiabrare MOKa3aHUI
"BJIQKHOTO" TEPMOMETPA HAYHYT YMEHBINIATHCH, T.€. OH Oy[eT MOKa3hIBaTh BCE Goee
Hu3sKyio Temnoepatypy. Ilokasanus apyroro tepmomMerpa (oH HasbiBaeTcd "cyxum')
M3MEHATHCA He OyIyT.

2) Hapanmy c mpolieccoM HcIapeHHA BOABI IIPOHMCXOMUT U OOpaTHBIM IIpoliecc —
KOHZeHcanua mapa. lIpm KoHAeHcanwu Tmapa BHYTPEHHAA SHEPrHUsA BOJHI,
CTaKaHYWKa, Mapid U OOMOTAHHOTO €0 TepMoMeTpa yBeiauuuBaeTrcd. llostomy
TIOKa3aHud "BIAKHOTO' TepMOMeTpa II€PeCTAHyT YMEHBIIATHCA U YCTAHOBATCI
TOT[A, KOTAA KOJMYECTBO TEIUIOThI, TEepsIeMOoe WM U3-3a WCIapeHUus BOJBL,
CPaBHIETCA C KOJTMYECTBOM TEILIOTHI, IOJIyIaeMbIM TEPMOMETPOM IIPU KOHIEHCAITUN
mapa. YCTaHOBHUBINWECS IOKa3aHWUs "BAAKHOrO" TepMoMeTrpa OyIyT OXHO3HAYHO
OIIPEeIATHCS BIAKHOCTHIO BO3yXa B KOMHATE U TEMIIEPATYPOI BO3IyXa B KOMHATE
(To ecTh MOKa3aHUIMH "CyXoro" TepMoMeTpa).

© MHOO, 2011 r.
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an’repnn OII€HKH BBIIIOJTHECHHUA 3aTaHUA

Banabl

IIpuBeneno mosHOe HmpaBWILHOE pellleHHe, BRIYANee ITIPABHILHBIN
oTBeT (B JAaHHOM CIIy4ae — ucnaperue 800bt, oxnaxcderue mepmomempa 6

[pe3ynvmame omvema om Hezo menaomul 8caedcmeue uCnaperus, c8asv| 3
MencOy YyCmaHOBUBUUMUCA NOKABAHUAMU «BAANCHO20» TNEPMOMEMPO U
8AANCHOCMBIO 8030yXQ).
IlpuBemeno pelieHue W [OaH BEPHBIA OTBET, HO HUMEETCS OAWH W3
CIIEYIOIINX HEJOCTATKOB:
— B O0BACHEHHWH COEep:KaTCA JIHUIIb O6II[he paccy:KaeHus 6e3 IPUBAZKU K
KOHKDETHOM CHTyaldy 3aJa4¥, XOTd yKa3aHbl BCe HEOOXOAMMBbIe
dusruecKre SBIeHU U 3aKOHBIL;
nJIn 2
— paccy:KoeHus, MPUBOASAIINE K OTBETY, NPEJCTABIEHBI HE B ITOJHOM
o0beMe WIN B HUX CO/IEPIKATCS JIOTHUECKIe HeJ[0UeThL,
nJiIn
— yKasaHbl He BCe (PU3UUECKHE SBIEHUA U 3aKOHBI, HEOOXOIUMBIE IS
MIOJIHOTO TIPABHJIBHOTO PEIIeHHUS.
IIpencraBneHsl 3amucH, COOTBETCTBYIOIIME OIHOMY U3 CIIEAYIOIINX
CIIy4aes:
— IPHUBENEHBI PACCY:KIEHHUS C yKazaHueM Ha (PusudecKue SIBIEHUS U
3aKOHBI, HO JIaH HeBEPHBIN MU HEOJIHBIA OTBET;
nJjim 1
— TpPHUBENEHBI PACCY:KIEHHUS C yKazaHueM Ha (QusudecKue SBIEHUA U
3aKOHBI, HO OTBET He [aH;
njim
— MpeJICTABJIEH TOJIbKO IIPABUJIBHBIN 0TBET 6e3 000CHOBaHMIA.
Bee ciuysam pemenms, KOTOpble He COOTBETCTBYIOT BBINICYKA3aHHBIM|
KPHUTEPHUAM BBICTABJICHHs OIeHOK B 1, 2, 3 6aura.

Maxcumanvruvlii 6aan 3
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B wusobpamenHoid Ha PpHCYHKE CHCTEME

HIGKHUE OpPYCOK MOMKET [OBUTATHCA II0
HAKJOHHOM IIJIOCKOCTH, COCTABJIAIOIIEH C
ropusoHToM yroxa = 30°, a BepxHHH
OpYCOK — BIOJb HAKJIOHHOHM ILTOCKOCTH,
COCTABJIAIONIEH C TOPU30HTOM HEKOTOPBIH
yron . Koshdunmenr Ttpenus wmemrmy
HIJKHAM OpyCKOM M HAKJIOHHOM IIIOCKOCTBIO paBeH i = 0,2, TpeHue
MEJKIy BEPXHUM OPYCKOM M HAKJIOHHOH IIOCKOCTHIO oTcyTcTByeT. Cumras
COEeUHAMIIIYI0 OpYyCKM HHTh OYeHb JErKOH U HEepaCTKUMOM, u
npeHedperas Maccoil 6J0Ka M TPEHWEM B ero OCH, HAaWAuTe, IIPH KAKHX
3HAYEeHUAX yria [} HuTh 6yaer HATIHYyTA.

Tak Kak u < tgo, TO HIKHUN OPYCOK OyAeT CKONB3UTH 110 HAKIOHHOM ILJIOCKOCTH
naske mpu HeHaTaHyTod HuTH. CiemoBaTelbHO, B TOM ciydae, Korma oba 6pycka
IOBWKYTCSI M HUTh HATAHYTA, MOAYJH YCKOPEHHUH d GPYCKOB OyAyT OJXMHAKOBBIMH.
O6o3nHaunM Maccy HmKHero Opycka mj;, Maccy BepXHEro Opycka m,, CHIY

HaTsKeHHs coemmusaioniei ux Hutu 1. Torma mna xKammoro m3 OPYCKOB MOKHO
3amucaTh BTOpoi 3akoH HbI0TOHA B MPOeKITUY Ha HAIIPaBJIeHUE er0 ABUKeHUI:

mya = mgsina — T — F,, mya = mygsinff+ T.

3necb Fp, = uN — pelicTByomasn Ha HIKHHUE OPyCOK CHIla TPEHUA CKOJIbKeHHd, N —
IeHUCTBYIOIIAS Ha HEr0 CHJIa HOPMAJIbHOM peaknuu omnopbl. Tak Kak HHKHUMK 6PYCOK
He [ABIDKETCI B HAINPABICHUW, NEPIECHAUKYIAPHOM IIJIOCKOCTH, TO K3 BTOPOTO
s3akoHa HpioToHa cuexyer: N =mjgcosa. Pemaa coBMecTHO IONydeHHBIE
YpaBHEHUS, HAWJEM:

_ mpgsinf + mg(sina — ucosa)
my + my '

,U:JIH TOrO, I'ITO6I:I HUTH 6bIJIa HaTAHYTa, OOJIMHO BBIIIOJHATHCA HEPaBEHCTBO:
T = mya — mpgsinf > 0. C y4eToM IOTy4eHHOTO BBIPAKEHUS AJIA MOIYJIA YyCKOPEHHUS

d, 9TO HEPABEHCTBO MOYKHO IIEPEIHCATh B CIIEAyIOIeM B ie: Sinf < sina — 1cosa.

ITopcraBaas uucIOBbIE AAaHHBIE, OKOHYATEIHHO MOIydnM: f < 19°

OrBerT: [ < arcsin(sina — ucosa) = 19°.
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YKasaHHA 10 OIIEHHBAHHUIO Banibr

IIpuBemeHo mMONHOE MPABHILHOE PEINEHMe, BEIIOYAINee CIeIyIolue
3JIEMEHTHL:

1) mpaBUWIBLHO 3amKCaHBI (DOPMYJIBI, BHIPAKAIOININE (PU3UUECKHE 3aKOHBI,
[IpUMEHEHUEe KOTOPBIX HEOOXOTUMO IS PeIleHus 3a1au¥l BBIOPAHHBIM
crrocoboM (B maHHOM PpeIeHuu — emopol 3axorn Hviomona 0as oboux 3
6pycko8, hopmyna 045 CULbL MPEHUS CKOAbHCEHUA);

2) mnpoBemeHbI HEOOXOAMMBIE MaTeMATHYEeCKHe NpeodpasoBaHusd U
pacueTsl, MOPUBOAAIINE K [IPABWIHLHOMY YHCIOBOMY OTBETy, H
MIPEJICTABIIEH OTBET; IPH HTOM J[OIIyCKAETCA PEIIeHHe «II0 YacTam» (C
MIPOMESKYTOYHBIMU BhIYUCIEHUIMH).

IlpuBemeno pelmieHune ¥ JaH BEPHBIH OTBET, HO HMEETCS OAWH U3
CIIEeIyIOIINX HEIOCTATKOB:

— B O0BACHEHHMH COIEeP:KaTCA JIUIIb ObIre paccy:KueHus 6e3 IPUBASKA K
KOHKPETHOM CHUTyaI[ih 33/a4¥, XOTs YKa3aHbl BCE HEOOXOAUMBIE
dusrueckre IBIeHUs U 3aKOHBL;

nim 2
— paccy:kqeHus, MPUBOJAIINE K OTBETY, MPECTABIEHLI HE B IIOJTHOM
00beMe MJTU B HUX COZIEPIKATCA JIOTUIECKHNe He[0IeThl;

N

— yKasaHbl He BCe (PU3UUECKWE SBIEHUS U 3aKOHBI, HEOOXOIUMBIE IS
TIOJTHOTO IIPABUJILHOTO PEIITEeHHUS.

IIpencraBnenbr 3amucy, COOTBETCTBYIOLIWE OAHOMY W3 CIEAYIOLIAX
clIy4Jaes:

— IIpUBENEHbI PACCY:KIEHHS C yKasaHueM Ha (PUsHJIeCKHhe SBJIEHUA U
3aKOHBI, HO JJaH HEBEPHBIN WU HEIOJIHBIN OTBET;

N 1
— IpPUBEIEHBI PACCY:KIEHHS C yKazaHueM Ha (PUsUJIecKHue SBJIEHUS U
3aKOHBI, HO OTBET He [IaH;

nJim

— MpeJCTABJIeH TOJIBKO IPABUJIBHBIN 0TBET 6e3 000CHOBaHMIA.

Bce ciyuaw pemieHus, KOTOpble He COOTBETCTBYIOT BBINIEYKA3AHHBIM|
KPUTepHUAM BBICTABJIEHU OIIEHOK B 1, 2, 3 6asa.

Maxrxcumanvrviii 6041 3

OnuH MOJIb UIEeaTIbHOr0 OJHOATOMHOIO I'a3a IIEPEeBOIAT U3 COCTOAHUI 1 C
remneparypoit 77 = 300 K B cocroanue 2 Takum o6pasoM, 4TO B TeUeHHE
BCEro mpoliecca JaBiieHre rasa BO3pacTaeT MPsSMO IPOIOPIIHOHAIBHO ero
o6bemy. B xome sToro mportecca ras mosydaerT KOJHYECTBO TEILIOTHI
@ = 14958 JI:x. Bo crOIBKO pas n yMEHBINAETCI B pPe3yJbTaTe 3TOTrO
mmporiecca MIOTHOCTh rasa’?
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Hszobpasum mportecc  Ha  pV-nmarpamme u  o6osHauuMm P |
iaBleHus 1 00beMbl rasa B COCTOSAHMAX 1 u 2 gepes (P}, 1) u

IIepBOro 3aKOHa

IUHAMUKU CJIefyeT, YTO IIOJNydeHHOe TIa30oM KOJHUYEeCTBO
TeIJIOTHI HAET Ha yBeJIWYeHWe BHYTPEHHEHW SHEPIrHH rasa u p, ;
Ha coBepIIeHHe UM paboTsr: O = AUy, + Ay i |
Hsmenenne BHyTpeHHEH SHEPTUH HIEATHHOTO OJHOATOMHOTO 0 vV 1 Vz
rasa paBHO

( p,, V,), coorBercrBerHo. Hs TepMo-

=Y

3 3
AUy, = EVR(Tz -5 = E(szz _prl),

rne T, - remmeparypa rasa B cocrosiHuu 2 (Ipu HpeoOpasOBAHUM BBIPAIKEHUS
Hcoab3oBauo ypasuenue Kinaneiipona-Menneneesa).

CosepiienHas rasoM paboTa YUCIEHHO PaBHA IIOMIATH O rpadKoM mpoIecca Ha
ﬂ — & (aTO
h n
COOTHOIIIEHHE CIEAyeT U3 TOT0, YTO JABJIEHNE BO3PACTAET MPIMO IIPOIOPIIHOHAIBHO
00beMy), BIpasKeHHe Iy paboThl MOKHO IIEPEUCATD B CIELYIOIIEM BHU/IE:

pV-nmuarpamme: A4, = %(p1 +py))(V— V).  YuureBasg,  4ro

1 1 1
A =S+ )2 =) = S V2 =P i+ V2 =P ) = S a2 =Py F)
C y4eToMm 3TOro, BHIPaMkKeHHE I KOTHIECTBA TEIIOTHI TPHoGpeTaeT BUI:

1’1V22 Vz2
O =4Ujp + 41 =2(p, Vo —p 1) =2 7—P1V1 =2p " 7_1 =
1 i

2
1%
= 5 -1|
4
3aMeTuM, YTO MCKOMOE OTHOIIEHWE ILIOTHOCTEH rasa B COCTOAHUAX 1 U 2 paBHO
_ P ", IToatomy
Py N
2
%
0 =2vRT| -3 —1|=2vRT}(n* - 1), B n = T
4 2vRT;

ITopcrasnsas B MOIy4eHHYIO (DOPMYJLy YHCIOBbIE JAHHBIE U IIPOBEPSIS PA3MEPHOCTD,
OKOHYATEeJIbHO HalmaeM: n = 2.

0

—=— =2 pa3za.
wRT, P

Omeem: I0THOCTL YMEHBIIUTCA BN = |1 +
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YKazaHHuA 110 OII€EHHBAHHUIO

Banasl

IlpuBenerHo monHOE NpaBUIBHOE peIlIeHHEe, BKIOYAOIEe CIeLyIOIIHe
3JIEMEHTHL:

1) mpaBWIBLHO 3amKCaHbI (DOPMYJIBI, BHIPAKAIOININE (PHU3UUECKHE 3aKOHBI,
pUMeHeHHe KOTOPBIX HEeOOXOIUMO [JIf PelleHHs 3a[ady BhIOPAHHBIM
crrocoboM (B JAHHOM PEIIeHHH — nepebvlii 3aKOH MmepMOoOUHAMUKL,
gulpadiceHue OAf  U3MEHeHUs 8HympenHell dHepzul  UleaibH020

o0noamomHuoz0 2a3a, ypashwernue Kaanetipona-Mendeneesa, svipascernue| 3
ons pabomuvl zas3a, ceA3b Mexucdy dasnenuem u obvemom 2a3a 8 x00e
3a0arH020 npoyecca, c8a3b Mexcdy NAOMHOCMbI0 U 00beMOM 2a3Q);
2) mpoBeneHbI HEOOXOAMMBIE MaTeMaTHYecKne mpeo0pasoBaHuA U
pacyeTrbl, MNPUBOAAIIUME K MPABAJIBHOMY YHCIOBOMY OTBETy, H
MPEICTABIIEH OTBET; IIPH 9TOM JOIIyCKAETCA PEIIeHHe «II0 YacTaM» (C
MIPOMEKYTOYHBIMYU BbIYUCIEHUIMH).
IIpuBemeno pelieHune ¥ IaH BEPHBIA OTBET, HO HUMEETCS OAWH U3
CJIEIyIOIINX HEeJOCTATKOB:
— B O0BACHEHHMH CONEP:KATCA JIUIIE O6II[e paccy:KaeHus 6e3 IPUBASKA K
KOHKDETHOM CHUTyallud 3aJa4¥, XOTdA YKasaHbl Bce HeOOXOAMMBbIe
(pusMuecKre ABICHNUI U 3aKOHBL;
nJjim 2
— paccy:aeHus, MPUBOASAIINE K OTBETY, MPEACTABICHBI HE B ITOJHOM
o0beMe WU B HUX COEePIKaTCs JIOTHUECKHe He[0UeThl;
nJiu
— yVKasaHbl He BCe (PU3WUECKHMe SBJIEHUS U 3aKOHBI, HEOOXOIUMbBIE IS
ITOJTHOTO TIPABUJIBHOTO PEITIeHHUS.
TlpencrasieHsl 3amuch, COOTBETCTBYIOIIHME ONHOMY U3 CIEIYIOIIMX
CIIy4aes:
— IpUBEIEHbl PACCY:KICHHSI C yKazaHueM Ha (PU3WYeCKHe SBJIEHUA U
3aKOHBI, HO JIaH HEBEPHBIN WU HEIOJIHBLINA OTBET;
nJiIn 1
— IIpUBEIEHbI PACCY:KICHHSI C yKazaHueM Ha (PU3UYeCKHe SBJIEHUA U
3aKOHBI, HO OTBET He [IaH;
nJiIn
— MpeJICTABJIEH TOJBKO IIPABUJIBHBIN 0TBET 6e3 000CHOBAHMIA.
Bee ciayuam peleHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPHUTEPUsAM BbICTABJIEHHUA OLIEHOK B 1, 2, 3 6ajia.

Maxcumanvuwlii 6aan 3

© MHOO, 2011 r.
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B osnexrpuueckoit memm, cxemMa KOTOPOM H300paskeHa Ha ll

PHCyHKe, CONPOTHBJIEHHE pe3ucTopa paBHO R} =4 Om.

Ilocme TOrO, Kak STOT pPE3UCTOP B3aMEHWJIM Ha IPYTroH, R
HMeoIui comporuBieHne R, =1 Om, Moxyns Hampd- !
KEHHOCTH DJIEKTPHYECKOTO IOJNA MeXNAy ILIACTHHAMH | i
IUIOCKOTO  KOHJEHCAaTOpa YMEHBIIWJICA B n = 2 pasa.

Haiinure BHyTpeHHee cOpoTHUBIeHNEe baTapeu. H

Pemenne: B coorBercTBrm ¢ 3akonoM Oma [JId ITOJTHOM ITEIIH CHJIA TOKA, TEKYIIEro

B Ilelld, paBHa [} = ,rme & ur — 3IC u BHyTpeHHee COIPOTHUBJIECHHE

r+ Rl
6aTapeH. ITo 3aKOHY OMa I ydaCTKa Lelld HallpamxeHne Ha pesucrope Rl PaBHO

ER,

U = Ry = ——. Taxr Kak KOHAEHCaTop IOIKJIIOUEH IapajlielIbHO PE3HCTOPY, TO
r+
Hanps:KeHHe MeXIy ero IuiactTuHaMu Takske paBHO U;. Monoynb HanpamKeHHOCTH
DIIEKTPUYECKOTO IIOJI MEKAYy IIJIAaCTHHAMHM IIJIOCKOTO KOHJAeHcaTopa paBeH

U ER
E = —L = =1 11ed - paccroanne Mesxy IIaCTHHAME KOHZEHCATODA.

d d (V + Rl)
Amnanoruysbie paccyIeHUsI MOKHO IIPOBECTH U AJA cIydas, KOTAa B I[eIb BMECTO
pesucropa R BEIIOUeH pesucrop R,. Ilpu sroM ana Momyna HAIPAKEHHOCTH

QJIEKTPHUYECKOIO ITI0JIA MEeXAY INIaCTHHAMHU KOHIEHCATOpPa IIOJIYYHUTCA aHaAJOTH4YHOe

R
BeIpakenne: F) = — 2 Tak kak mo ycaoBuio sagaun E| = nE,, To momydaem
R R RRy(n—1
YPpaBHEHUE! —L_ - &. Orcioma r = ke e’ AN 2(n ) .
r+R r+ Ry R -nR,

IToxcTaBias YUCIOBBIE JAHHBIE W IPOBEPAA PA3MEPHOCTD, OKOHYATEIBHO IIOIYIHM:
r=20m.

RiRy(n—1)
Rl - I’ZR2

OtBer: r = =20m.

© MHOO, 2011 r.
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YKazsaHHAa IO OIIEHHUBAHUIO

Banabl

TlpuBemeHo TONHOE MPABUILHOE PEIIeHME, BEIIOYAINEe CIeLyHOIIne
2JIEMEHTBL:

1) mpaBunbHO 3amucanbl (POPMYJIBI, BEIPAMKAIOIINE (PU3NUYECKHE 3aKOHBL,
IIPMMEHEHHEe KOTOPBIX HEoOXOZHMO JIs PelleH’s 3afaud BLEIOPAHHLIM
croco6oM (B JaHHOM pelneHuu — 3akon Oma 048 noanOU yenu, 3aKOH
Oma 0Ons ywacmka yenu, césdvb Mexucdy modynem HANPAWCEHHOCMIU

9eKMPULECK020 NOAS U HANPANCEHUEM Mencdy NAACMUHAMU NAOCKOZO 3
KOHOeHcamopa);
2) mnpoBemeHbI HEOOXOAMMBIE MaTeMATHYEeCKHe MpeodpasoBaHus H
pacueTsl, MOPUBOAAIIKAE K [PABWIHLHOMY YHCIOBOMY OTBETy, H
MPEeJICTABIEH OTBET; IIPH STOM JOIIyCKAETCA PEIIeHHe «II0 YacTAM» (C
MMPOMESKYTOYHBIMHU BbIYUCIEHUIMH).
IlpuBemeno pelmieHue ¥ IaH BEPHBIH OTBET, HO HMEETCS OAWH U3
CJIEIYIOIINX HEJOCTATKOB:
— B O0BACHEHUU COAEPKATCA JIUIID O0IIKe paCCyKAeHUuA 6e3 IPUBIA3KH K
KOHKPETHOM CHUTyaIl[id 3a/1a4¥, XOTsd YKa3aHbl BCce HEOOXOAUMBIE
dusrueckre SBIeHUs U 3aKOHBIL;
NI 2
— paccy:kqeHus, MPUBOJAIINE K OTBETY, MPECTABIEHLI HE B IIOJTHOM
0o0beMe UITU B HUX COZIEPIKATCA JIOTUIECKHUe HEe[0YeThl;
N
— yKa3aHbl He Bce (PUBWYECKHE SBJIEHUA U 3aKOHBI, HEOOXOIUMBIE I
MIOJTHOTO IIPABUJILHOTO PEIIeHUS.
IIpencraBnenbr 3amucy, COOTBETCTBYIOIIHWE OAHOMY W3 CIIEIYIOIAX
CIIy4aeB:
— IpPUBEIEHBI PACCY:KIEHHS C yKasaHueM Ha (QUsnJdecKue SBJIEHUS U
3aKOHBI, HO JAH HEBEPHBIHA WJIM HEIIOJHbIH OTBET;
N 1
— IPUBENEHBI PACCY:KIEHHS C yKazaHueM Ha (QUsudecKue SBJIeHUS U
3aKOHBI, HO OTBET He [aH;
nJim
— MpeJCTABJIEH TOJIBKO IIPABUJIBHBIN 0TBET 6e3 000CHOBAHMIA.
Bee ciayuam perienusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPHUTEPUsAM BHICTABJIECHHUA OLIEHOK B 1, 2, 3 6ajia.

Maxcumanvuoviii 6aan 3

© MHOO, 2011 r.
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JJeKTpudyecKas Iemb COCTOUT K3 WCTOYHHKA TOKA W IOJKIIOYEHHOH K
HeMy BHeIHeH Harpysku. Beigensmoomasci Ha BHEIIHEH Harpyske
MOIIHOCTEL cocTapisger N = 20% OT MOIIHOCTH, BBIAENISIONEHC BO BCEH
anexrpuyeckoil nemu (to ectb KIIJ[ memm paen n = 20%). Onpenesnure
OTHOIIIEHWE BHYTPEHHEr0 COIPOTHBJIEHUS HUCTOYHHUKA K COIMPOTHUBIIEHUIO
BHeIlTHeH Harpysku. COIpoTUBIEHHEM COEIMHUTEIbHBIX TPOBOJOB MOMKHO

npeHeOpeyYn
Pemenne:
CornacHo  ycnoBuio 3ajauu U onpefienenuio  KIIII  smeKkTpuueckoit
nemny, 77 = —H . 100%, 16 Nyyey — MOLIHOCTB, BBIAENAIOINAACT Ha BHEIIHEH

TIO0JIH
Harpyske, N, — HOJTHAA MOIIHOCTb, BBIJENAI0IIAACA BO BCEH IIeMH.

Ilpu mporekanmm B IeIM IIOCTOSHHOTO TOKAa [ Ha BHeEIIHeH Harpyske

2 .
COIIPOTHUBJIEHNEM R BBIIENAETCI  MOIIHOCTb Nyyoy =/ R, a BOo Bcell Ienu

2
BBIfleNIA€TCA  IIOJHAA  MOIMHOCTB Ny, = [ (R+7r),Tme r -  BHyTpeHHee
COIIPOTHBIIEHWE HCTOYHHUKA Toka. [Ipm sammcu mocmenHeidr OpPMYyIbI YITEHO, UTO

pu I1ocjienoBaTeJIbHOM CoeInHEeHUuNn 21'.[}')OBO,I'_'[HI/IKOB ux COIIPOTHUBJICHUS
IR R
cknanpiarores.  Cmemosartensro, 7= ———100% = -100%. Orcroga
IF(R+7) R+r

r  100% 100%
HaXOIuM — = -1= -1=4

R n 20%

1)
Orser: — =M—1=4.
n

© MHOO, 2011 r.
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Copep:xanne KpuUTEpHUsI

Bamias:

[IpuBenesno momHOEe NpPABUIBHOE pEIIEHNe, BKIYAIOIIEe CIeIyolne
IIEMEHTHI:

1) mpaBWIBHO 3amuicaHbl (POPMYJIbI, BBIPAKAIOIINE (DH3NUECKHE 3aKOHBI,
[pUMeHEeHHue KOTOPBIX HEOOXOAMMO Mg pelleHHs 3afadd BhIOPaHHBIM
cmoco60oM (B [aHHOM DEIIEHUH — 8blpadceHus 048 MOouHocmel,
svldensouuxcs Ha 8HeuLHell Hazpy3Ke U 80 6cell yenu, nPasuio pacyema)
conpomueieHus npu noc.1edo8amensbHoM coeduHeHUL NPOBOOHUKO8);

2) mOpoBemeHBl HEOOXOAWMbIE MaTeMATHYEeCKHe [IpPeo0pasoBaHUuA W
[pacuyeTsl, IPUBOAAIINE K MPABUIHLHOMY YUCIOBOMY OTBETY, U IIPEICTABJIEH]
OTBET; IIPHU 3TOM IOILyCKAETCS PEeIlIeHHe «II0 YACTAM» (C IPOMEKYTOYHBIMHA
BBIUHCIEHUIMU).

IIpenmcTaBieHHOE peIIeHUEe COAEPKUT I1.1 MOJHOTO pelieHud, HO U UMeeT
OIMH U3 CIEAYIOITUX HEeTOCTATKOB:

— B HEOOXOAMMBIX MaTeMaTHYECKHX MIPeo0pa30BaAHMAX WIH BBIYMCICHHUAX
[moIIy1lieHa OIInoKa,;

MJIN

— HeoOXOOMMBbIE MaTeMaTHYecKue ImpeobpasoBaHud |
UTOTMYECKH BEPHBI, He COlep:KaT OIIHO0K, HO He 3aKOHYEHb;
MJIN

- He IpefCcTaBJIeHLI IIPe0OPA30BAHNS, IIPUBOAIIME K OTBETY, HO 3aIlHCaH
[PaBUILHBINA YHCIOBOM OTBET UM OTBET B 00II[EM BUIE;

1IN

- pelleHHe COAEPIKUT OIMMOKYy B HEOOXOOMMBIX MATEMATHYECKHX
[MpeoOpPa30BaAHKAX U HE JOBEIEHO JI0 YHCIOBOr0 OTBETA.

BBIYHCJICHU]

[IpencraBneHbl 3amucH, COOTBETCTBYIOIME OTHOMY U3
CIIydaeB:

- TOpeIcTaBlIeHLI TONBKO IIOMOKEHUA ¥ (QOPMyJbI, BBIpPAKAIOLIVE
(busrueckre 3aKOHBI, IPHUMEHEHHE KOTOPHIX HEOOXOAMMO [JIS PeLIeHUd
Banmayn, 6e3 KaKWX-TUO0 DPeoOpasOBaHUN C HX HCIOIH30BAHUEM,
HaIIpaBIEHHBIX Ha PellleHue 3a/1a4M, U OTBETa,;

NI

— B pemrennn orcyrcrByer Ol HA us ucxomubix opmydt, Heobxoqumas Ijis
pellleHus 3ama4uu (MJIM YTBEP:KIEHUe, JIeKalllee B OCHOBE DEIIeHud), HO
MPUCYTCTBYIOT JIOTHYECKH BEPHBIE NPeoOpPa30BaHUA C UMEIOIUMUCA
copMmyiamMu, HallpaBJIeHHbIE HA PellIeHue 3a1a4H;

NI .

— B OJHOHW u3 mcxomHbIx opMyJ, HEOOXOIUMBIX IJIf PEIIeHUS 3a1a4u
(WIu yTBEp:KIEHUH, JIeKallleM B OCHOBE pellleHus), AOIyIieHa omunbKa, Ho
[PUCYTCTBYIOT JIOTMYECKH BEPHBIE NPeoOpa3oBaHUA C UMEIOIUMUCA
dopmysmaMu, HampaBIeHHbIE HA PENICHUE 3a1a49H.

cIIeAyIoIInX

Bce cmyuam peliieHus, KOTOpPbIe HE COOTBETCTBYIOT BBIINIEYKa3aHHBIM
KPUTEPHUSIM BbICTABJIEHUS OIIEHOK B 1, 2, 3 6asna.

Marcumanvruviii 6aan

© MHOO, 2011 r.
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Ilpamoit crep:xenp mmuuaoli L =50cm u wMmaccoit E;‘

m = 100r BHCHUT B TOPHB3OHTAIBLHOM IIOJOKEHHUU Ha
IBYX BEPTUKAIBHBIX HUTAX. BOKpyr cTepixHA CO34aHO —>

BHEIIHEee O[HOPOIHOE TOPU3OHTAIBHOE MATHUTHOE II0JIe .
¢ naayknuedn B = 1 Ta, auHuM KOTOPOTO HAIPABIIEHbBI lg
HepHIeHuKyIIpHO crepixHI0. Ilo crepsHIO mpoTekaer j

ToK cuiioi I = 2 A Tak, Kak MOKa3aHo HA PUCYHKe (BUI C m

ropria crepskus). Cuiay ToOKa B cTep:kHE MemJIeHHO W3MEHAIOT. KHaxomy
3HAYEHUIO [OJIKHA CTAaTh PABHOU CHMJIA TOKA M KAaK OH [OJKEH OBbITh
HaIpaBleH Mg TOTO, YTOObI CHJa HATSIKEHUA KAKAOH H3 HUTEH, Ha
KOTOPBIX BHUCHUT CTEPKEHDb, YMEHBIIUIACH B 1 = 4 pasa?

Ha crep:xeHb B HCXOZHOM IIOJIOKEHWH NEUCTBYIOT HAIlpaBlIeHHbIE BHU3 CHJIA
TaKecTH mg u cuiaa Ammepa /LB, KoTopble YPaBHOBEIINBAIOTCA CHION HATAKEHHUA

Huredt 27| (3mech 7] — cuia HaTAKeHHA OTHOH HHUTH). B cOOTBETCTBHH CO BTOPHIM
sakoHoM Hriotona, 27) = mg+ [LB. 3amerum, yto mg =I[LB =1H, u mnosromy

7} = 1H. Taxum o6pasoM, B OTCYTCTBHE TOKa CHJIa HATIKEeHUA HUTH OyIeT paBHa
0,5 H, To ectb ymenbmurcsa Bcero B 2 pasa. CiemoBaTenbHO, AJIS TOTO, YTOOBI CHIa
HATAKEHUSA HUTH YMEHBIINUIACh B 1 = 4 pasa, Heo0X0[uM0, YTOOBI TOK IIPOTEKAT II0
CTEP/KHIO B IIPOTHUBOIIOJIOKHOM HampasieHuun (mpu stom cmiaa Awmmepa Gymger
HaIlpaBJIeHA BBEPX).

O6o3HaunM HCKOMYIO CHIy TOka 4depe3 L. Torma, B COOTBETCTBHHM CO BTOPBIM
s3akoHOM HbIOoTOHA, YCIOBHE pABHOBECHS CTEep:KHS Oymer UMeTh BHI:
215 + LLB = mg. V13 3anncaHHbIX ypaBHEHUH II0IydIaeM:

5L _ mg+ILB _ .
T- 2 mg — [2LB
-1)-ILB
Orciona b, = mg(n LZ)3 . Ilomcramnsia B moMydeHHYI (POPMYJIy YHCIOBBIE
n

TaHHBbIE U IPOBepPAd PasMepHOCTb, HauxeM: , = 1 A.

MosxHo pemiath 3amady U (pOpMaabHO, He IIPOBOIA 10 XOAY €e PeIleHMs aHaIu3a.
Torza ycnoBus paBHOBECHS CTEPKHA B UCXOHOM ¥ B KOHEYHOM COCTOSHHAX OyAyT
ILB—-mg(n—1)
=-1A.

nlLB
3HaK «MUHYC» B OTBETE KaK Pa3 U CBUETEIbCTBYET O TOM, YTO TOK JOJLKEH TeYh I10
CTEPKHIO B IIPOTHUBOIIOIOKHOM HAPABIEHUH U UMeTh 3HadeHne 1 A,
OtBer: Tok B crTepkHe [MOBKEH W3MEHWTH HANpPaBIeHHE W WMETh 3HAUYEHUE,
mg(n—1)—-ILB LA

nLB

nmetb Bun: 27 =mg+ILBu 2T, =mg+ LLB, orkyna b, =

pasHoe I =

© MHOO, 2011 r.
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YKazaHHuA 110 OIIEHUBAHHUIO

Banabl

IIpuBenerHo monaHOE HpaBUIBHOE peIlIeHHEe, BKIOYAIEe CIeLyIOIIHe
3JIEMEHTHL:

1) mpaBUILHO 3amKCaHbI (DOPMYJIBI, BHIPAMKAIONINE (PU3UUECKHE 3aKOHBI,
IpuMeHeHHe KOTOPBIX HEeOOXOIUMO [JIf PeIleHHs 3a[ady BBIOPAHHBIM
crtocoboM (B MaHHOM peIIeHUuH — 8blpadcerue 08 cuibl Amnepa, 6mopoi

3axon Hvromona 0as pasmosecus cmepichns 8 ucxo0Hom u 8 Konewnom| 3
COCIMOAHUL);
2) mpoBemeHbI HEOOXOAWMbIe MAaTeMATHYECKHe IIPeo0pa3oBaHUs |
pacyeTnl, IPUBOAAIIME K IPABWIBHOMY YHCIOBOMY OTBETy, H
MPEJCTaBIIeH OTBET, IPH STOM MOIIyCKAETCA PeIleHHe «II0 4YacTam» (c
MIPOMESKYTOYHBIMYU BBIYHCIEHUIMH).
IIpuBemeno pelleHHe W [aH BEpPHBIA OTBET, HO WMEETCA ONUH U3
CJIEIYIOIINX HEJOCTATKOB:
— B O0BACHEHHWH COIEP:KATCA JIUINb 0ObIIre paccy:KaeHus 6e3 IPUBAZKA K
KOHKPETHOM CHTyallMM 3amadd, XOTsd YKasaHbl BCe HEOOXOIUMbIE
(pusmueckme ABIEHUS U 3aKOHBIL;
N 2
— paccy:xaeHus, IPUBOIAIIKAE K OTBETY, IPEACTABIEHbI HE B IIOJHOM
obbeMe WIM B HUX COIEPIKaTCs JIOTHUECKHEe HeI04YeThl;
nJan
— yKaszaHbl He Bce (PU3WYECKHe ABJICHUA U 3aKOHBI, HEOOXOIUMbIE MIJI
IIOJIHOTO IPABHUJIBHOTO PeIlleHus.
IlpencraBnensl 3ammcy, COOTBETCTBYIOIIHE OTHOMY U3 CIEIYIOIIHAX
CIIy4aeB:
— IIpUBENEHbI PACCY:KIEHHS C yKasaHueM Ha (PU3sUJYeCKHhe SBJIEHUA U
3aKOHBI, HO JJAH HEBEPHBIH WIJIM HEIIOJHbIH OTBET;
nJan 1
— IIPUBEIEHbI PACCY:KIEHHS C yKasaHueM Ha (PU3sUJYeCKHhe SBJIeHUS U
3aKOHBI, HO OTBET He [aH;
nJian
— MpeJCTABJIEH TOJIBKO IIPABUJIBHBIN 0TBET 6e3 000CHOBaHMIA.
Bce cnyuam perteHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPHUTEPHUAM BBICTABJIEHHS OIEHOK B 1, 2, 3 6amna.

Maxcumanvuoviii baan 3

© MHOO, 2011 r.
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