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®usuxka. 11 knacc. Bapuanr 1 2

HNHCTpYKIINA 110 BHINIOJHEHHAIO PA0OTHI

Jl1s1 BBIMIOIHEHHS SK3aMEeHAI[MOHHON paboThl 1o ¢usuke oTBoauTCa 4 yaca
(240 munyT). Pabora cocrout us 3 yacreil, BRIIOYAOINX 35 3a1aHUM.

Yacte 1 cogepsxur 21 samanme (A1-A21). K xaxmomy 3samanuio maércs
4 BapuaHTa 0TBETA, U3 KOTOPHIX IPABUILHBIN TOJIHKO OJHH.

Yacrts 2 copepskut 4 3amanus (B1-B4), B KoTOphIX 0TBET HEOOXOIUMO 3aITHUCATH
B Buje Habopa nudp.

Yacts 3 cocrout u3 10 3amau: A22-A25 BwrI60pom ogHOro BepHOoro orsera u C1-
C6, nd KOTOphIX TpedyeTcs JAaTh Pa3BEPHYThIE PEIIIEHHS.

Ilpu BBMMHCIEHHAX paspenaeTci HCIOJAb30BATh  HEIIPOrpaMMHUPYEMbIi
KaJIBbKYJIATOP.

Bee 6manku EI'D samomusaiorcs spkumu uépHbiMu depHmiamu. Jlomyckaercs
WCIIOJIL30BAHUE TeJIeBOM, KATWIIAPHON NI IEPheBOH PYUEK.

IIpu BeIMONHEeHUM 3aMaHuii Bel MoskeTe Moab30BaTheA yepHoBuKoM. OOpalaem
Bame BHumManuwe, 4TO 3aIUCH B YEPHOBUKE HE OYyIyT YIHUTHIBATHCA IIPU OIEHKE
paboThI.

CoBeryeM BBINOJHATH 3aJaHUSI B TOM IOPSAKe, B KOTOPOM OHH maHbl. Jlis
SKOHOMHH BPEMEHH IIPOIIyCKalTe 3amaHue, KOTOPOe He YAAETCSI BBIMOIHUTHL CPasy,
W mepexonuTe K cieayomeMmy. Eciau mocie BbImogHeHHs Bcedl paborel y Bac
ocraHeTcs BpeM#a, Bl cMokeTe BEPHYThCA K MPOILYIIEHHBIM 3aJaHUIM.

Banner, momyueHHble BaMH 3a BBIOJHEHHbIE 33[aHUA, CYMMHPYIOTCH.
ITocrapaiiTech BBIMIOJIHUTL KAK MOKHO OOJIbIE 3aJaHWi W Habparh HauboJbIIee
KOJIMYECTBO 6aLIoB.

sKenaem yenexa!
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®usuxka. 11 knacc. Bapuanr 1

Huxe IIpUBEOECHbI CIIpaBOYHbIC JaHHBbIE,

BBIITOJTHEHUH PAOOTHI.

KOTOpbIe MOTYT HOHa,IIOﬁI/I’I‘I)CH BaM IIpu

®usuxka. 11 knacc. Bapuanr 1

TeMIeparypa

0K =-273°C

aTOMHasa eJuHHIIa MacCChbI

laewm = 1,66:1027 xr

1 aTomHasg €INHHUIIa MAaCChl OKBHBaJICHTHA

931,5 MsB

,Z[eca’rnqnme IIPUCTABKHA

Hizl::;zo- O6o3nauenue | MHO:KHATEIH Hinal\;;zo- 0O6o03nauenne | MHO:KHTEIH
rura r 109 CaHTH c 1072
Mera M 106 MUJLIA M 1073
KILIIO K 103 MHKpPO MK 1076
TeKTO r 102 HaHO H 1079
meru I 1071 IHKO o 10712

KoucrauTsl
YHCIIO 7T n=3,14
YCKOpeHre CBOOOIHOrO IMajeHusd Ha SeMiie g =10 M/c2

TpaBUTAITMOHHAA IIOCTOTHHAI

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

YHHUBEpPCa/JIbHAd radoBasd IIOCTOAHHAA

R = 8,31 I:x/(monn-K)

IIOCTOAHHAA BOJII)L[MaHa

k =1,381072% /K

rmocrosHHAasg ABoraapo

N, = 6102 momp !

A
CKOPOCTBH CBETa B BaKyyMe c = 3-108 M/c
K03(p(PHUIIMEeHT IPOITOPIIHOHATIBEHOCTH B = 1 =9-10% H-n2 /KH2
B 3akone Kymona dngg

MOJyJIb 3apsi/ia 3JIeKTPOoHA (dIeMeHTapHbBIN
BIIEKTPUIECKUH 3aps/)

e=1,610" Kn

nocrosHHasa Ilmanka

h=6,6103% Txc

CoorHoInenue MEXAY PasaIunYHBIMHA €THHHUIIAMHA

© MHOO, 2011 r.

1 37IeKTPOHBOJIBT

15B = 1,610 I

Macca gacTuil

armexTpoHa |9 1-10 2! kr = 5,5-10 4 a.e.m.

mpotoHa  (1,673-10°27 kr = 1,007 a.e.m.
HeHTPOHA (1,675-1027 kr = 1,008 a.e.M.
ILnoTHOCTH IIOZICOJITHEYHOI'0 Macaa 900 I{I‘/MS
BOZBI 1000 xr/v® |amroMuHEA 2700 gr/m®
IpeBecHuubl (cocHa) |400 KI‘/M3 sKeesa 7800 KI‘/M3
KepocuHa 800 kr/m®  |pryTm 13600 kr/m>
YaeabpHasd TEILIOEMKOCTD
BOZBI 4,210 3 Ox/(xr-K) amomuana 900 JIsx/(xr-K)
IBIa 2.1-10 3 Ii/(xrK) MeJH 380 JIx/(xr-K)
smemesa (640 Ix/(kr-K) qyryHa 500 I:x/(xr-K)
ceuana (130 Ix/(xr-K)

YaeabpHas TEILIOTA

napoo6pasosanus Boxsi|2,3-10 6 Jlsx/KT

IIaBJICEHUA CBHHIIA

2,510 4 Im/xr

IIaBJICHUA JIbJa

3,3-10 ° T:x/kr

© MHOO, 2011 r.




®usuxka. 11 knacc. Bapuanr 1

HopmajsbHBIE YyCIOBHA: [aBleHIE 10° IIa, remmeparypa 0°C

Moaspuasa macca

asora 28-1072 kr/momb KHCTIoposa 32-1073 kr/monn
aproua 40- 10_3 KI/MOJIb JIATHUA 6- 10_3 KI/MOJIb

Bozopofa  (2-107° kr/moms MoHb/eHa 96-1073 kr/momb
BO3IyXa 29-1073 xr/Moms HeoHa 20-10~2 kr/momn
renaus 4-1073 r/Mons YTIEKHCIOTO rasa 44-1072 kr/moms

© MHOO, 2011 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemoe N 1 nod
HOMepoMm 8blnOAHAeMO20 eamu 3adanus (A1-A21) nocmaebme 3HAK «X»
6 KJaemouke, HOMEp KOmMOpoOii coomeemcmeyem HOMepy GblOPAHHOZO
eamu omeema. Al MarepuanbHas Touka ABHAKeTca BHoab ocu OX.
1'papuk 3aBUCUMOCTHU IIPOEKIIUN
J cropocts  Ha och OX oT BpeMeHH ¢ aaa L M/C
9TOM TOYKM IIpUBEJEH Ha pPHUCYHEKe. |
Kakoir  Uxcpopmymon OIIHCHIBAETCA gl |
3aBUCHMOCTEL  (¢)? !
|

1 ! ™~
HEERN
[ | ™~
01 2 3 4 te
1) V(&) =4-2¢ 2) U (t)=2-4t
3) u(#) =2+0,5¢ 4) w()=2-0,5¢
A2 Ha
4 pucynke 1%
mzobpaxe /- . A

o8

1) Goublle 4YaCTOTHI BpAIlleH!A MHHYTHOHI cTpeiaku B 60 pas
2) MeHbIIe YaCTOTHI BpallleHuA MUHYTHOH cTpenku B 60 pas
3) 6ouIbIlle YaCTOTHI BPAIl|eHUA MUHYTHOR CTPeIKu B 12 pas
4) MeHbIIEe YaCTOTHI BpallleH!us MUHYTHOH CTpenku B 12 pas

© MHOO, 2011 r.




®usuxka. 11 knacc. Bapuanr 1

A3 | Ha pucynke mokasan rpaduk F i i
3aBHCHMOCTH CHJIBI ympyroctu F =’
NPY:XUHBI OT €e PaCTIKeHUd X. 40
Yemy Oyzer paBHO yAJIUHEHHE
NIPY:KUHBI, €ClIN OIUH ee KOHeIl 30
3aKpenuTh, a K JOApyroMy ee
KOHILy IIOABECUTH I'py3 Maccou 2

>

KI? 20
10’//
0 10 20 30 ::cm
1) 10 cm 2) 20 cm 3) 3cm 4) 2 cm

A4 | Toueunoe Teno Maccoi 2 Kr CBOGOZHO ABMIKETCA IO TOPHU3OHTATHHOMY
crony Bmonb ocu OX ¢ IOCTOSHHON CKOPOCTBIO, MOIY/JIb KOTOPOHW paBeH
4 m/c. B HEKOTOPBI MOMEHT BpEMEHH HA 3TO TeJI0 HAUMHAET JeHCTBOBATh
cuna 8 H, manpasiieHHAs BIOJb CTOJA B IOJOKHUTEIbHOM HAIIPABICHUU
ocu OY. Uepes 1 cexyHay mocie Hadalla JeHCTBUS CAILI UMILYJIbC TeIa

4

A J

7
. B—

[

1) Gynmer mampasien Buosab ocu OX

2) Oyner cocraBaars ¢ ockio OX yroa 30°
3) 6ymer cocraBaars ¢ ocbio OX yrom 45°

4) 6ymer cocraBisaTh ¢ ocko OX yroa 60°

A5 | Teno BrackmBalT BBepX IO 4 3
1IepoX0BaTOM HaKJIOHHOM
ILIOCKOCTH. Kakas us3
n300paKEHHBIX HA PHUCYHKE CHII 1
coBepIaeT IIOJIOKHATEIBHY O
pa6ory? 2

A i, S

N1 2) 2 3) 3 4) 4

© MHOO, 2011 r.
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A6 | B mepsom ombITe Ipy3 coBepIIaeT rapMOHMYECKHe KOJIeGaHUS M0 3aKOHY
X(t) = 3cos(bxt), rme KoopauHaTa wmsMmepsiercs B cM. Bo BTOpoM oImbITe
mmepuon KojaebaHWH yBEeIWYMBAIOT B 2 pasa, OCTaBUB aMIUIATYIY
HeusMeHHOH. HKako#l w3 IpuBeneHHBIX HUKE TPadUKOB IIPABHILHO
oToOpakaer 3aBUCHMOCTb KOODPAWHATHI I'py3a OT BPEMEHH BO BTOPOM

omnsbliTe?
@ Q@
M X, M

0,03 T 0,03

| ”Wﬁ 0,8 ].\c w 04 W H_HW fe
-0.,03 | - 1 1 | - 0,03 A 1 1 A |

Y, M @
(h0 T

0,03 0,03

A
WA,

-0,06
1 2) 2 3) 3

A7 | Yerpipe Opycka OAMHAKOBOM MacChl W3TOTOBJIEHBI W3 aIOMHUHUSI
(momsapuas wmacca 27 r/monb), 3omotra (MonspHas wmacca 197 r/moib),
ceunia (monsapuad wmacca 207 r/monp) m IHMHEA (MoOJIApHAT Macca
65 r/monab). Hauboubiiee 4ueiio aToMOB COAEPKATCI B OPYCKe U3

2) 3o010Ta

1) amoMuHUA

3) cBuHNAa 4) muHKAa

© MHOO, 2011 r.
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A8 | B mpomecce, mzobpaxeHHOM Ha pV-amarpamme, p
TeMIeparypa HeKOTOPOH MacChl HAEAIBHOTO rasa

1) Bce Bpems y6bIBaeT
2) Bce BpeMs Bo3pacTaeT
3) Bce BpeMs ocTaeTcsd HEM3MEHHOM

4) MoKeT Kak yObIBATH, TAK M BO3PACTATh

A9 | MMapnmansHOe HaBIEeHHEe BOAAHOTO Iapa IIPH TeMIIepaType | paBHO [,
flaBlleHre HACBIIEHHBIX [1ApOB BOABI IPW ITOU TeMIeparype [, a
ILUTOTHOCTH Bo3xayxa p. OTHOCHTENbHAS BIAKHOCTH BO3IyXa ONPEIeNsieTcs

dopmytoi
P
1)@:?-100% 2) og=p-p-100%
p p
Qo= 4) 9=—-100%
3) 0= ),

M Ha pV-mgmarpamme wnsobpakeH UMKIWYECKui mporecc 1—>2—3—>4—1,
COBeplIaeMbIi Haj uaealbHBIM razoM. Ha yuactke 1-2 rasz o6MeHuBaeTca
C OKpY:KalOI[MMH TellaMK KOJIHYecTBOM TemnoTel 1245 Jlx, a Ha
yaactke 2-3 — roixmuectBoM TemnoThl 2075 [[:x. Uemy pasen KIIJI aTtoro
IUKIMIECKOTO IIpoliecca, eciy ra3 3a OQUH LHKJI coBepinaer paboTry

207.5 Jl?
i W) 3
| 4
0 v
1) 16,7% 2) 10% 3) 6,25% 4) 25%

© MHOO, 2011 r.
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All | Toueunsnit 3apang —4 uKa mepeMemiaioT B 37I€KTPOCTATHYECKOM ITOJIE M3
Toukn A c¢ morenmmamom 10 B B Tourky C c¢ moremnmamom 14 B. B
pes3yibTaTe TAKOTO IIepeMeIleHNs IOTeHITNATbHAA Y9HEPIUA 9TOTO 3apana B
3JIEKTPOCTATUIECKOM II0JIe

1) ysenwuuBaercs uHa 16 ullx 2) ymenbmaercs Ha 16 u]lx

3) yBemmuuBaercsa Ha 1 ullx 4) ymenbmaercs Ha 1 ullx

Al2 | Snexrpuueckas Iemb COCTOMT U3 UCTOYHHWKA MOCTOSHHOTO HANPSKEHH C
IIC £ =40B u BuyTpenumMm comporusieHuem r=2 Om, pesucropa ¢

IepeMEeHHBIM COIPOTHBJIEHMEM W amiepMmerpa. Ha kakom w3
MPUBEIEHHBIX HUKE IrpadUKOB MPABUIBHO MOKA3aHA 3aBHCHMOCTD CHJIBI
ToKa I, uayIero yepes pesucrop, oT cornporusienud R pesucropa?

@ @
1A LA
25 25
20 20
15 15
10 10
5 5
0 2 3 R, Om ¢ 1 2 3 R, Om
) @
LA e LA =
25 25
20 20
15 15
10 10
3 5
0 2 3 R, Om 0 | 2 3 R, Ox
D1 2) 2 3) 3 4) 4

A13 | IIpamoii ToHEKMH mpoBOA IIWHONM 1,5 M HaAXOmUTCA B OXHOPOTHOM
marauTHOM mone ¢ mHAyKnued 0,4 Tn. Ilo mpoBomy Teder mMOCTOSIHHBIH
anekTpudeckuil ToK cwiaodi 5 A. Uemy Mo:keT ObITH paBHA II0 MOZYJIIO
IeHCTBYIOIIAA Ha TPOBoA cria Ammepa?

1) 3H
2) OrOHzo3H
3) Or3Hmo6 H

4) momyns cuiibl AMIiepa MOKeT IPUHUMATE JI060e 3HAYeHe

© MHOO, 2011 r.
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M Ha pucynkax mokaszaHO IoJIoKeHHE pamMKu ¢ ToxkoMm |, Haxopsieics B
OIHOPOIHOM MAarHUTHOM moJje ¢ mHAykiued B. Ilpm rakom momoseHun

paMKM  MArHHUTHBIA  IIOTOK, IIPOHU3BIBAIOIIHNA  paMKy, Oym;er
MaKCHUMAJIbHbIM?

® ®
4

|
IIE!!ﬁ /
n
|
z

=,

=)
el

&)
o

D1 2) 2 3) 3 4) 4
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Al5 | WmeroTca deThIpe TOHEME COOHpAIOIIHE IHH3BI M TOUEYHBIH HCTOYHHK
cBera. Ha mpuBeneHHBIX HUKE PHCYHKAX ITOKA3AHBI UCTOYHUK S U €ro
nsobpaskerus S, MOJIyYeHHBbIE C ITOMOINBIO 3THX JUH3. Kakada w3 JIuUH3

MMeeT HAUMEHbIIIYI0 OIITHYECKYIO CHILy?

©) )

A | ] |
L . ] e
e 1 4." ’ | - !
0 ﬁD'O (o)™ i T (0]
Al - 1|
V. |1
® @
AN A |
7 CHENS
s | \‘ 1"'\.‘
| 4 | | 1 | ™ e
O 7 e 0 Q**g | it
SL7 A7 [ S e
I‘-. - { 1 "'-___
L2 . LTI {1l o
[ ,‘" -
PO T T T T v
11 2) 2 3) 3 4) 4

Al6 | B yuye6Hmke 1o (pusmKe IOMeIIeH
PHCYHOK. OTOT PHCYHOK MOKET CILYKUTH
wutiocTpanued K naparpady, B KOTOPOM
paccMaTpuBaeTcs sIBIeHUe

1) mudparuuu ceera 2) unTepdepeHIun CBETA

3) mucmepcuu csera 4) QOKyCHPOBKU CBETA JTMH30H

A17 | UccremoBanus MO W3y4YEHHWIO M OOBICHEHHUIO SIBJICHHI, HAOIIOMAIOIHAXCS
npu obixyueHun MeTa/ioB cBeroM, BbimorHeHHBIE A.I'. CromeroBhiM,
A. OitamiTeliHOM ¥ ApyruMu ydeHbIMH B KoHIe XIX — mHauame XX BEKOB,

MTO3BOJIUJIN YCTAHOBUTH
1) zakon orosdpderra 2) nBa 3akoua ¢oTosadpexrra

3) Tpu s3axoHa oroadderra 4) yersIpe 3aKoHa QoTod(derTa

© MHOO, 2011 r.
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A18 | JIuHeryaTeIll CIIEKTP aTOMAa BOLOPOAa O0BACHIETCA IIPU IIOMOIIH
1) runoress! J. ne Bpoitna 0 HAMWYMYK y 4aCTHIl BOJTHOBBIX CBOMCTB
2) ypaBHeHwus J¥HIITeHHA 11 poTosdpderra
3) kBamToBbIX moctyiaroB H. Bopa
4) BceX IIEPEUNCICHHBIX BBIIIE TEOPETUIECKUX MOJIoKeHn Al9
Ha pucynkax npuBeneHbl 3aBUCUMOCTH YUC/IA PATUOAKTHBHBIX SIED

N or

BpeMeHU ¢ 11 4eThbIpeX Pa3IudHbIX U30TOIIOB.

@ @

0 20 40 60 80 100 r eyt 0 20 40 60 B0 100 ¢ uac

0 20 40 60 80 100 ¢, mum 0 20 40 60 80 100t ner

HawubonbImuit mepuos moaypaciajfa UMeeT W30TOI, AJS KOTOPOro rpaduk
saBucumocTH N (t) usobpakeHn Ha pUCYHKe

D1 2) 2 3) 3 4) 4

© MHOO, 2011 r.
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A20 | Ha zanaruax no pusuke npy U3y4eHUHN TEMbI «3aKOHBI OTPAIKEHUI CBETA»
yUWUTEIb IIOCTABUJ IIOCEpeIUHE Kiacca BBICOKOE, HO Y3KOe IIJIOCKOe
3epKATI0 U IPEeNIONKII YIeHUKAM CAeAYIOUIyI0 UTPY: MalbuiuKaM CecThb 3a
CBOM THapThI, 4 KAKOH JIeBOYKE CeCTh TAK, YTOOBI HU OMWH W3 MAIbYHUKOB
He BHUJEN ee OTPAXKEHU B 3epkajne. B pesynbraTe [eBOYKH celnu Tak, KAk
TI0KA3aHO HA PUCYHKe (3BE3[[0YKAMU OTMEUEHBI [T0JIOKEHUA MATBINKOB).

]
e
JT". el

—®

C 3amanueM yumrens 1)cmpasuiachk
TONIBKO AHs 2)
CIIPABWJIACH TOIBKO
Jlena 3)cmpasunack u
Amusa, u Jlena 4)ue
cripaBuiach HU AHsd, HA

© MHOO, 2011 r.
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A21 | HarpeBarenpHas companb MOKET IOAKIIOYATHCA K  HCTOYHUKY
IIOCTOAHHOIO HampskeHud. JlabopaHT bOKCIEPUMEHTANIBHO HCCIET0BAT
3aBHCHMOCTb MOIITHOCTH N, BBIAENAIOMIEHCS B COUPATN IPU IPOTEKAHUH
II0 HeH HIIEKTPHIECKOTO TOKA, OT BPEMEHH £, IIPOIIE/IIero ¢ MOMEHT a
nogrimouenus. Ha pucyHke npuseneH rpauk IOIyIeHHOH 3aBHCUMOCTH.

N, BT‘

1000

800} ---- = -

0 -
15 30 45 60 75 90 ¢c

Kaxoe(-me) u3 yTBep:KAEHUI COOTBETCTBYET(-I0T) pe3yabTaTraM OmbITa?

A. Tlocne IIOOKJIIOYEHUA CIIMPAaJIX €€ COIIPOTHUBJIIEHHE CHAa4YaJjia IIOCTEIIEHHO
yBeJIU4YHUBaAETCd, a 3aTeM CTAaHOBUTCA IIOCTOAHHBIM.

B. Cuna snexkTpuyeckoro Toka, MPOTEKAIOIIET0 Yepe3 CIUPaib, BCE BpeMs

OIMHAKOBA.
1) Tonpko A 2) tonbko b
3) uA,ub 4) uu A, uu B

© MHOO, 2011 r.
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Yacts 2

Omeemom K 3adanusam omoii uwacmu (B1-B4) saeasemcs
nocaedoeameavnocmsv yugp. Bnuwmume omeemwvt cHauana 8 mexcm
paéomui, a 3amem nepenecume ux 68 61aHK omeemos Ne 1 cnpasa om
HOMepa coomeemcmaeyuiezo 3a0aHU, HAYUHAS C Nepeoll KJAemouKu,
6e3 npo6Genoe u KAKUX-AUOO0 OONOAHUMEAbHBLIX cumeonros. Kaoscdyro
yugpy nuwume & 0mdebHOU KaAemoOYKe 6 coomeemcmeuu ¢
npueedénnvimu 6 6aanke oopasyamu. Bl Uenosex crour Ha mmomanke

MPYKUHHBIX BECOB, KOTOPhIE YCTAHOBJIEHBI
Ha mnoiay Kabuebel audra. Jludr
HaXOMWUTCA HA TPHUAIATOM STaKe
BBICOTHOTO 31aHuA. Kak usmenarca
clienyomye (PU3NUECKHe BeIUIHUHbBI, €CIU
audpT HAYHET PA3TOHATHCA BHUS,
IOBUTAICh C IIOCTOSTHHBIM YCKOPEHHEM:
MOJIyJb AEUCTBYIOIIEH Ha YeIOBEKa CHUJIbI
TAXKECTH, MOLYJIb BECca YeJIOBEKa,
MOTEHUIMAJIbHAS DJHEPIUs YeIOBEeKa
OTHOCHUTEJIBbHO II0BEPXHOCTH SeMJIu?

Mg xaxabfudpelBUIEsTe MOPYNAIyEI®PLOSERETCTBYIOIHN  XapaKTep

OPU3NUYECKHUE BE/IMUYNHDLI X
HU3SMEHEHHUE
A) Momynb mEeHCTByMOIIEH HA YelOBEeKA CHJIBI 1) ysemuuurcs
TAKECTH

2) ymenbpmuTcs

B) Moaynb Beca yenoBeka
) Ay 3) He usMeHUTCH

B) norenmuansHasn SHEPTHUA
OTHOCHUTEIBHO ITOBEPXHOCTH SeMIIH

A b B

YeJIOBEeKa

Oreer: |.

© MHOO, 2011 r.




®usuxka. 11 knacc. Bapuanr 1 17
B2 pr?KHHHbeI MasiTHHUK BBIBEJIN M3 IIOJIOKEHUSA PAaBHOBECHUSI U OTIIYCTHINU

0e3 HAYAIBHOHN CKOpocTH. Kak m3MeHdoTCA B TeYeHHe IIePBOM YeTBEpPTH
mepuojga KoiebaHWiT rpysa MaATHHKA ClOeylollue (puandecKne
BEJIMYMHBI: MOLYJIb CKOPOCTH, MOIYJ/Ib YCKOPEHUS, MOAYJIb II€PEMEICHUS?
Jns Kammoil BeIWYMHBI OIIPEeNelINTe COOTBETCTBYIOIIMN XapakTep
HU3MEHEeHHU:

1) yBenuuyuBaercs;

2) yMEeHbIIIaeTcs;

3) He u3MeHAETC.
Samuiiure B TAOMMILy BBIOpPAHHBIE ITH(MPLI AJS KAKIOH (DU3UIECKOH
BeanuuHbl. Iludpel B 0TBETE MOIYT IIOBTOPATHCA.

PUSNYECKHUE BEJIMYWHBI HWX USMEHEHUWUE

A) Momynb cKOpocTH 1) yBenmumBaercs
B) Monpyas yckopeHma 2) ymenblaercs
B) monynnb nmepemereHus 3) He mameHseTca
A B B
OtBerT:

M He6oabmioit 6pycok mMaccoii M HAYMHAET COCKATb3bIBATH (€3 HAYAIBHOM
CKOPOCTH C BEpIIWHBI HAKIOHHOM ILIOCKOCTH C YIJIOM HAKIOHA O U
BeIcoTOM kM. pucymox). 'paduru A u B npencraBisor uaMeHeHHsA

u3uYeCcKHX BeNIWYMH B  3aBHCHMOCTH OT BpPEeMEHH t  ¥Ycranosure
COOTBETCTBHE MEKIY rpaduKkaMy ¥ (DU3NIECKHMH BeIHIHHAMU,
3aBHCHUMOCTH KOTOPBIX OT BPEMEHH 9THU I‘pad)I/IRI/I MOTYT IIpeaCTaBJIATh. K
KaKJI0H IIOSHUIIMK I[IePBOrO CTOJOIA IOAGEepUTe COOTBETCTBYIOIIYIO
MO3UIIMIO BTOPOTO U 3alHUIINTEe B TAOMHIly BbIOpPAHHBIE ITM(MPHI IO
COOTBETCTBYIOIIUMU GyKBaMHU.

44
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IrPA®UKHU

18

OPNSNYECKHUE BEJINYNHBI

1) kuHeTHWyecKad sHeprua 6pycka

2) Momynb IedCTByMOIIeH Ha OpyCOK
CHUJIBI TpeHUA

3) Momysb CKOpoCTH OpycKa

4) moreHUMWAaNbHAs SHEPrHsI OpyckKa
OTHOCHUTEIHHO OCHOBaHWUS

B) i

HAKJIOHHOH ILJIOCKOCTH

S |

Ortser: |

S

© MHOO, 2011 r.
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B4 | Yepes xaTymiky mpoTekaeT IOCTOSHHBIH 3JI€KTPUIECKMH TOK cuioi I.
IIpu sTOM ceueHHEe KaTYyIIKK MPOHU3BIBAET IMOTOK @ BEKTOpa MArHUTHOMH
HWHIYKIWH. Y CTAHOBUTE COOTBETCTBHE MEKIY (PUBMYECKUMH BeIMIUHAMU
u (opMyIaMu, M0 KOTOPHIM HUX MOYKHO paccuMraTh. K Kakool mos3uiwm
MEePBOTO CTOJOIA IMOAOEPUTE COOTBETCTBYIOIIYIO IO3HWI[HI0 BTOPOTO H
3anuiuTe B TAOMWIly BbIOpAHHBIE NHEMPHI 0] COOTBETCTBYIOIHUMU
OyKBaMH.

PNSNYECKHUE BEJINYWHBI POPMYJIBI

A) 3allaCeHHasd B KaTyllIKe oHePIrusi MaroHuTHOTO II0JIS 1) 2

B) unpyxTuBHOCTL KaTyIIKH

2) &
21
2
3) P~
I
Dl
4) —
2
OTBerT:
Yacts 3
3adanusa mpembveit uwacmu  npedcmaeasom  co6oit  3adauu.

Pexomendyemcss npoeecmu ux npedeapumenvbHOe peuieHue Ha
yeprnosuke. Ilpu evinoanenuu sadanuii (A22-A25) e 6.1aHKEe omeemos
Ne 1 nod HoMepOM @bINOAHAECMO20 aMU 3A0AHUSL NOCMABbME 3HAK «X»
68 K.lemouke, HOMep KOMOpOIL coomeemcmeyem HOMepY 6blOPAHHO20
eamu omeema.

A22 | Eciu momBecHTh K JIETKOM YIPYTOM HPy:KWHE HEKOTOPBIA TIpPy3, TO
MIPYKUHA, HAXOJSICh B PABHOBECHH, OKaKeTcsa pactauyToi Ha 10 cm. Uemy
OymeT paBeH II€pHOJ CBOOOMHBIX KOJEOAHHU HTOT0 rpysa, MOABEIIEHHOIO

Ha ATOU e IpyxuHe?
1) =6,3 ¢ 2) =63 ¢

3) =0,63 c 4) ~0,31c

A23 | OquH MONb UIEATbHOTO OJHOATOMHOIO rasa HAXOIUTCS B 3aKPBITOM
cocyne. Jlapmenue raza 2 aTM., CpegHsAS KMHETHIECKAS SHEPTHI TEIJIOBOTO
IBHKEHHWS MOJEKyJabl raza 2,5 - 10_21I[>Ic. O6bem cocyma, B KOTOPOM
HaXOITHUTCA Ta3, PABeH

1) 224 1 2) 5n

3) 111 4) 151

© MHOO, 2011 r.
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A24 | Ha rpadukre mokazaHa 3aBHCHMOCTh OT BpPEMEHH CHJIBI IIE€PEMEHHOTO
SIIEKTPHUYECKOTO TOKA I, IPOTEKAIOIero yepes3 KaTyIIKy HHAYKTHBHOCTHIO
5 mI'n. Yemy pasem moxynpr IJC caMoMHAYKIIUM, XEHCTBYIOIIEH B
KaTyIlIKe, B MOMeHT BpeMenHu ¢ = 10 mc?

I, MA ‘
2
1
0 L 1 L 1 1 1 1
15 45 w90 -.f:MC
-1 !
-9 \/
1) ~8,7 mxB 2) ~50 mB 3) ~0,5 mB

4) ~0,9 MmB

A25 | Ha pucyske moKazaH Xoj JydeH HapaIeabHOTO
CBETOBOTO ITyYKa IIPH ero MajeHuu Ha JuH3y. Yemy
paBHA OIITUYECKAS CHUJIA STOH JTUH3HI?

10 cu
e

1) 420 gorp  2) +10 gurp 3) +5 gorp 4) +1 guTp

C1 | B repmernunyio 0aHKy, CHeNaHHYI0 #3 O4Ye€Hb TOHKOH JKeCT W
cHAOKEHHYI0 HaBepXy 3aBUHYHBAIOUIEHCST KPBIMIKON, HAIWINA HEMHOTO
BOABI (3aIIOMIHUB MaJIyi0 4YacTh OAHKM) IIPU KOMHATHOM TeMmIeparype u
IIOCTABHJIM HA TAa30BYIO IUIUTY, Ha OTOHb, He 3aKphIBasd KPBIIKY. Uepes
HEKOTOpOe BpeMs, KOTJa IOYTH BCA BOMAA BBIKWIENA, OAHKY CHAIH C OTHI,
cpasy ke IIOTHO 3aBHHTHJ/IN KPBIIIKY U 00 GAHKY XOJOXHOM BOMIOH.
Omnuinure pusvdecKre SBICHHI, KOTOPbIE IMPOMCXOAUINA HA PA3IHYHBIX
aTamax 3TOTO OIBITA, & TAKKE IPEJCKAKUTE U OOBACHUTE ero Pe3yabTar.

C2 | llkonpHUEK JieTOM Ha gade KW HemajJeKo OT BOGHHOTO al’poapoMma, Ha
KOTOPBIN IMOCTOSHHO CAIUINCh BOEHHO-TPAHCIIOPTHBIE CAMOJIETHI, KOTOPbIE
JIeTeJIi BCerjaa II0 OJHOM M TOH JKe TPAEKTOPHH («TIJImccaje»), MPOEeKITHs
KOTOPOM HA 3eMJII0 SBJISIJIACH IIPAMOU JIMHUEH, OTCTOAIIEH Ha PACCTOSHUE
| =800M or maum mkonabHEEA. OH BOOPYKUJICT CEKYHIOMEPOM U TOYHBIM

YIJIOMEPHBIM  HHCTPYMEHTOM, IIpOBEJI MHOTOKpPATHbIE  HM3MEpeHUd
HEKOTOPBhIX BPEMEH H YIVIOB UM YCPEeOHWI WX [Jd OSHOTHUIIHBIX MapoOK
camoseroB. OKasasoch, YTO KOTJa CAMOJIET HAXOMWJICA HA MHHUMAIHLHOM
PACCTOAHUM OT IIKOJBHUKA, YTOJ MEKIY TOPU30HTAIBI0 U HAPaBIeHUEM
Ha caMojIeT COCTABIAI O = 37°, a 3BYK ero ABurarejeid ObLI CIBIIIEH B
MecTe HaXOKJEeHWd IIKOJbHHKA CIyCcTA BpeMa {=3c. 3a 3T0 BpeMmA
CaMoJIeT YCIIeBaJ YAANUTHCA OT TOYKM MAKCHMAIbHOTO COIMIKEHUA CO
IIKOJIBHUKOM Ha yTJoBoe paccTosHume ¢ = 14°. Mcxona m3 sTHX MaHHBIX,
IIKOJILHUK Ol €JIeJTUJI CKO OCTh U camoisiera. YemM oHA OKasamach aBHA?

© MHOO, 2011 r.
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_cs3 |

_C4 |

C OTHUM MOJIEM HUIealIbHOTO p A
OZHOATOMHOTIO rasa COBEpIIAaT
[HEKITIYEeCKUH mpolece 1-2-3-4-1

(cm. puc). Bo crkomeko pas n KIII 5Py [t

JaHHOro mnuKaa MeHbine, uem KIIJ|
HIeaJIbHON TEeILJIOBOH MaIllAHBbI,
paboTaroliieii IIpy TexX Ke MaKCUMAaIbHON 3p, |-
¥ MHHUMAJIbHOHU TeMIlepaTypax?

4p, [~

%,

Ha ypoxe dusuru mikoabHUK coOpa cxeMy, H300paskeHHYI0 Ha PUCYHEKE.
EMy 6b110 H3BECTHO, YTO COIIPOTHBIEHHUA PE3UCTOPOB paBHbI Ry = 1 Om n

R, = 2 Om. Toxu, maMepeHHbIE IIKOIHHUKOM IIPH ITOMOIIHM HAEATHHOIO
ammepmerpa A IpH II0CIeqOBATEIBHOM IOAKIIOUeHHH Kiaioda K K
KOHTaKTaM 1, 2 m 3, OKasalguch PaBHBIMHU, COOTBETCTBEHHO, || = 3 A,

I, =2A, I3=1,5A. Uemy 65110 paBHO CONIPOTUBJIEHHe peaucTopa Rs?

®
al

© MHOO, 2011 r.
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C5 | B ogaom u3 BapmamToB ombiTa, mocrasiaeHHoro A.K. Tumwupssesbim is

JIEMOHCTPAINY 3aK0HA COXPAHEHHUA U IIPEBPAILEHHUs SHEPTHH, TPY3 MaCCOM
m = 1 Kr, TOABEIIEHHBI HA IIHypKe, IEPEeKWHYTOM uepe3 OJIOK,
OILyCKaJICA C ITOCTOSTHHOM CKOPOCTBIO U = 1 M/c, Bpaias JuHaMO-MaIluHy,
Ha BaJI KOTOPOH OBLT HAMOTAH APYroH KoHell IMHypka. JuHamo-Mamua — a
OUTana 9SJIEKTPHUYECKYI0 JAMIIOYKy, PACCYMTAHHYI0 HA HAIPIKEHHe
U=6B u tok I =0,5A, npuuyeMm JaMIIOYKa Tropeia C HOPMAILHBIM
narkamom. Kakxos 6wt KIIJI n mpeBpaieHus MexaHWYeCKOH SHEPIHH B
SJIEKTPUYECKYIO, BBIIEMAIONIYIOCA B IAMIIOYKE B BH/I€ CBETA U TEILJIOTHI?

C6 | Ha 1mepoxoBaToM  HempoBOAAIIEeM [AHCKe, PACIONOKEHHOM B

TOPU30HTAIBHOM ILUIOCKOCTH, JIEKHT TOYEYHOE Tea0, HaXOHAlleecd Ha
paccrosauuu R =0,5M or menrpa gucka, u Hecymee zapsazg ( = 75 meKi.

Jluck paBHOMEPHO BpAIllaeTCsA BOKPYT CBOEH OCH IIPOTHB YaCOBOH CTPEIKH
(ecmum  cmorperh cBepxy), cosepmas n = 0,5 obopora B CeKyHAIy.
Kos(purment Tpenns Me:xmy TeloM W HOBEPXHOCTBIO IUCKA pPaBeH

1 = 0,6. Kakoii momxua ObITh MHHMMAaJbHAd Macca M Tema IJjs TOTO,
yToObBI B OJHOPOJHOM MATHWTHOM IIole c¢ wuHAykKmumein B =2T,

HAIIPABIEHHOM BEPTHKAIBHO BBEPX, TEJIO HE CKOJIb3WJIO IT0 MIOBEPXHOCTH
nucka’?

—

© MHOO, 2011 r.
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HNHCTpYKIINA 110 BHINIOJHEHHAIO PA0OTHI

Jl1s1 BBIMIOTHEHHS SK3aMeHAI[MOHHON paboThl 1m0 ¢usuke oTBoauTCa 4 yaca
(240 munyT). Pabora cocrout us 3 yacreil, BRIIOYAOINX 35 3a1aHUM.

Yacte 1 comepsxkur 21 samanme (A1-A21). K xaxmomy samanuioo maércs
4 BapuaHTa 0TBETA, U3 KOTOPHIX IPABUILHBINA TOIHKO OJHH.

Yacrts 2 copepskut 4 3amanus (B1-B4), B KOTOphIX 0TBET HEOOXOIUMO 3aITHUCATH
B Buje Habopa nudp.

Yacts 3 cocrout u3 10 3amau: A22-A25 BwI60pom ogHOro BepHOro orsera u C1-
C6, nd KOTOphIX TpedyeTcs IaTh Pa3BEPHYThIE PEIIIEHHS.

Ilpu BBMUHCIEHHAX paspemaeTci HKCIOJAb30BATh  HEIPOrpaMMHUPYEMbIi
KaJIBKYJIATOP.

Bee 6manku EI'D samomusaiorcs spkumu uépHbiMu depHmiamu. Jlomyckaercs
WCIIOJIL30BAHUE TeJIeBOM, KATWIJIAPHON WY IEPheBOH PYyUEK.

IIpu BeIMONHEeHUM 3amaHuii Bel MoskeTe Moab30BaThea yepuoBuKoM. OOpalaem
Bame BHumManue, 4TO 3aIUCH B YEPHOBUKE HE OYyIyT YIHUTHIBATHCA IIPU OIEHKE
paboThI.

CoBeryeM BBINOJIHATL 3aJaHUSI B TOM IOPSAKe, B KOTOPOM OHH maHbl. Jlis
SKOHOMHH BPEMEHH IIPOIyCKalTe 3amaHue, KOTOPOe He YIAETCSI BBIMOJIHUTHL CPasy,
W mepexonuTe K cieayomeMmy. Eciau mocie BbImogHeHHs Bcedl paborel y Bac
ocraHeTcs BpeM#a, BbI cMokeTe BEpHYThCA K IPOILYIIEHHBIM 3aJaHUIM.

Banner, momyueHHble BaMu 3a BBIOJHEHHbIE 33[aHUA, CYMMHPYIOTCH.
IlocrapaiiTech BBIMOJIHUTL KAK MOKHO OOJIbIE 3aJaHHWi W Habparhb HauboJbIIee
KOJIMYECTBO 6aLIOB.

sKenaem yenexa!

© MHOO, 2011 r.
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Huxe IIpUBEOECHbI CIIpaBOYHbIC JaHHBbIE,

BBIITOJTHEHUH PAOOTHI.

KOTOpbIe MOTYT HOHa,IIOﬁI/I’I‘I)CH BaM IIpu

®usuxka. 11 xknacc. Bapuanr 2

TeMIeparypa

0K =-273°C

aTOMHasa eJuHHIIa MacCChbI

laewm = 1,66:1027 xr

1 aTomHasg €INHHUIIa MAaCChl OKBHBaJICHTHA

931,5 MsB

,Z[eca’rnqnme IIPUCTABKHA

Hizl::;zo- O6o3nauenue | MHO:KHATEIH Hinal\;;zo- 0O6o03nauenne | MHO:KHTEIH
rura r 109 CaHTH c 1072
Mera M 106 MUJLIA M 1073
KILIIO K 103 MHKpPO MK 1076
TeKTO r 102 HaHO H 1079
meru I 1071 IHKO o 10712

KoucrauTsl
YHCIIO 7T n=3,14
YCKOpeHre CBOOOIHOrO IMajeHusd Ha SeMiie g =10 M/c2

TpaBUTAITMOHHAA IIOCTOTHHAI

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

YHHUBEpPCa/JIbHAd radoBasd IIOCTOAHHAA

R = 8,31 I:x/(monn-K)

IIOCTOAHHAA BOJII)L[MaHa

k =1,381072% /K

rmocrosHHAasg ABoraapo

N, = 6102 momp !

A
CKOPOCTBH CBETa B BaKyyMe c = 3-108 M/c
K03(p(PHUIIMEeHT IPOITOPIIHOHATIBEHOCTH B = 1 =9-10% H-n2 /KH2
B 3akone Kymona dngg

MOJyJIb 3apsi/ia 3JIeKTPOoHA (dIeMeHTapHbBIN
BIIEKTPUIECKUH 3aps/)

e=1,610" Kn

nocrosHHasa Ilmanka

h=6,6103% Txc

CoorHoInenue MEXAY PasaIunYHBIMHA €THHHUIIAMHA

© MHOO, 2011 r.

1 37IeKTPOHBOJIBT

15B = 1,610 I

Macca gacTuil

armexTpoHa |9 1-10 2! kr = 5,5-10 4 a.e.m.

mpotoHa  (1,673-10°27 kr = 1,007 a.e.m.
HeHTPOHA (1,675-1027 kr = 1,008 a.e.M.
ILnoTHOCTH IIOZICOJITHEYHOI'0 Macaa 900 I{I‘/MS
BOZBI 1000 xr/v® |amroMuHEA 2700 gr/m®
IpeBecHuubl (cocHa) |400 KI‘/M3 sKeesa 7800 KI‘/M3
KepocuHa 800 kr/m®  |pryTm 13600 kr/m>
YaeabpHasd TEILIOEMKOCTD
BOZBI 4,210 3 Ox/(xr-K) amomuana 900 JIsx/(xr-K)
IBIa 2.1-10 3 Ii/(xrK) MeJH 380 JIx/(xr-K)
smemesa (640 Ix/(kr-K) qyryHa 500 I:x/(xr-K)
ceuana (130 Ix/(xr-K)

YaeabpHas TEILIOTA

napoo6pasosanus Boxsi|2,3-10 6 Jlsx/KT

IIaBJICEHUA CBHHIIA

2,510 4 Im/xr

IIaBJICHUA JIbJa

3,3-10 ° T:x/kr

© MHOO, 2011 r.
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HopmajsbHBIE YyCIOBHA: [aBleHIE 10° IIa, remmeparypa 0°C Hacrs 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemoe N 1 nod
HOMepoMm 8blnOAHAeMO20 eamu 3adanus (A1-A21) nocmaebme 3HAK «X»

Moaapuasa macca 6 K.lemouke, HOMeEp KOMOpPOIL coomeemcmeyem HOMepPY 6blOPAHHO020
eamu omeema. Al MarepuanpHas Touka ABmKeTca BHoab ocu OX.
_ _ 1'pachuk 3aBUCUMOCTH IIPOEKIIUU
asora 281072 KI/MOJIb KHcIopoaa 32-1072 KI/MOJb pacp POCKI /
ckopoctr  Ha ock OX or Bpemenwu ¢ A Vi M/C
aproHa 40- 10‘3 KI'/MOJIb JIUTHUA 6- 10_3 KI/MOJb 9TOM TOYKM IIpUBEJEH Ha pPHUCYHEKe. [ | |
3 3 Kakoir  Uxcpopmymon OIIKCHIBAETCH g || P i
BOOoOpoga 210_ KT/MOJH:: MOJH’I6ﬂeHa 9610_ KF/MOJIB 3aBUCHMOCTD (t)? y/
_ _ ol
BO3/yxa 29-1072 xr/moup HEOHa 20-1073 kr/mons Dy 27 |'
_ _ [ ]
reauda 4-10 3 KI/MOJIb YIJIEKHCJIOTO rasa 44-10 3 KI/MOJIb 1 | |
[ ]

01 2 3 4 te
1) o,(t) =2+4t 2) v (t) =4+2t
3) vy(t) =2+0,5t 4) v,(t)=2-05t
A2 Ha pucyure msobpasken mudepbiar 4acoB ¢ Tpems

CTpelIKaMH — YacoBOM, MHHYTHOU M CEKyHIHOM.
YacroTa BpallieHNa 9aCOBOH CTPEIKH

1)  GosbIle 4acTOTHI BpallleHUA MUHYTHOH cTpenku B 60 pas
2) MeHBbIIle YaCTOThI BPAIl[eH!A MUHYTHOH! cTpeiaku B 60 pas
3) 6osbiie YacTOTHI BpallleHuss MUHYTHOMH CTpenkd B 12 pas
4) MeHbIIEe YaCTOThI BpallleHus MUHYTHOH CTpelnKu B 12 pas

© MHOO, 2011 r. © MHOO, 2011 r.
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>

A3 | Ha pucynke mnokasan rpadmuk F,H}y

3aBHCHUMOCTH CHJIBI yrpyroctu F

OPYXHUHBI OT €e PACTIKEHHA X.  4()
Onun KOHeIr MPYHKAHBI
SaKDEIIeH, a K [pyroMy e€e g /

KOHITy IofBelneH Trpy3. UYemy
paBHa Macca 3TOTO Tpy3a, eCciIHu

npysxuHa pactaayra Ha 20 cm? 20
10 /
0 10 20 30 x’, cM
1) 2 &r 2) 3 &r 3) 1kr 4) 30 kr

A4 | Toueunoe Teno Maccoil 2 KI CBOGOJHO ABHKETCS IO TOPH3OHTATHHOMY
crony Bmonb ocu OX ¢ IOCTOSHHON CKOPOCTBIO, MOIY/JIb KOTOPOUM paBeH
6 M/c. B HEKOTOpBI MOMEHT BpeMEHH Ha 9TO TEeJI0 HAYMHAET AeHCTBOBATh
cwia 3 H, HanpaBieHHas BOJL CTOJA B IOJIOKUTEIBHOM HAMPABICHUH
ocu OY. Uepes Kaxoe BpeMd yros MeKIy HallpaBlIeHHEM UMIIYJIbCca Tela U
HampasiaerueMm ocu OX Oymer paseH 45°7

Y
v
0 ._. >
X
L
1) 1c 2) 2¢ 3) 3¢ 4) 4¢
A5 | Tenro BTackuBaoT BBEpX IO 4 3
11epoxX0BaTOMN HaKJIOHHOU
ITOCKOCTH. Kaxas u3
n300paKeHHBIX HA PUCYHKE CHJI He 1
coBepIaer pabory?
2
A =z e S
11 2) 2 3) 3 4) 4

© MHOO, 2011 r.

®usuxka. 11 xknacc. Bapuanr 2 8

A6 | B mepsom ombITe Ipy3 coBepIIaeT rapMOHMYECKHe KOJIeGaHUS M0 3aKOHY
X(t) = 3cos(bxt), rme KoopauHaTa wmsMmepsiercs B cM. Bo BTOpoM oImbITe

mepuony — KosebaHHI ~ YMEHBINAIOT B 2 pasa, OCTAaBUB  aMIUIUTYIY
HeusMeHHOH. HKakoil w3 DnpuBeneHHBIX HUKE TPadUKOB IIPABHIBHO
oToOpakaer 3aBUCHMOCTb KOODPAWHATHI I'py3a OT BPEMEHH BO BTOPOM

ombITe?
XM @ @
X, M
0,03
/\ 0,03
1) 04 g6 08 1) Lle 0 - -
\/ I8N WMWMWH
=003 . a
~0,03 A I |
XM @ X, M @
0,03
NFANPA
\!;y 04 W 08 W Lle
~0.03 | | - |
1 2) 2 3) 3 4) 4

A7 | Yernipe Opycka OZMHAKOBOM MacChl M3TOTOBJIEHbI U3 AIIOMUHUSI
(MmonsapHas wmacca 27 r/monb), 3omota (MoaapHas wmacca 197 r/momb),
ceunrna (monsapuad wmacca 207 r/monp) m IHMHEKA (MOIApHAS Macca
65 r/monb). HaumeHnsliiee 4uciio aTOMOB COINEP:KUTCS B OPYCKe U3

1) agoMuHUA 2) 3o010Ta 3) cBuHIA 4) muHKa
A8 | B mpomecce, mzobpaxeHHOM Ha pV-amarpamme,
TeMIlepaTypa HEKOTOPOIH MAaCChl HAeaTHLHOTO ras3a B
2
1

1) Bce Bpems ybObIBaeT
2) Bce BpeMs BO3pacraer
3) Bce Bpems ocTaeTcsd HEM3MEHHOMN

4) MoxeT Kak yObIBATH, TAK U BO3PACTATH

© MHOO, 2011 r.
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A9 | ITapruambHOe naBTeHWe BOASHOTO Hapa IIPH TeMIepaType | paBHO [,
JlaBJIeHHe HACBILIEHHBIX IIaPOB BOAbI IIPU ITOH TemIeparype [, MOIspHasd

Macca Bosayxa M. IlnoTHOCTH IApOB BOABLI B BO3AyXE OIPENENIIeTCd
dopmytoin

M M
1) p= — 2) p= —
) P= Ry P ) P=gyP

Py _bp 0
= -1 . 100% 4) P= -100%
3)p RT 0 ) P,

Al0 | Hy pV-nunarpamMmme wusobpaskeH NIHKINYECKHUE mporecc 1—>2—3—>4—>1,

COBepIIaeMbli HAm uaeaabHbIM razoM. Ha yuacrre 3-4 ras oOMeHuBaercs
C OKpY:KAIOIIMMHU TeJaMKu KOJWYecTBOM TermoThl 1556,25 Ik, u Ha
yuactke 4-1 — TakuM e KoamdecTBoM TemuoTel. Yemy pasen KIIJ storo
IIUKJIAYECKOT0 IIPOIIeCca, eC/IM ras 3a OIUH ITUKJI coBepinaer pabory 207,5

Jax?
i ) 3
1 4
0 7
1) 13,3% 2) 6,25% 3) 6,7% 4) 7,1%

A1l | Toueunsiti sapsng +4 aKn mepememarnT B 31€KTPOCTATHYECKOM IIOJE W3
Toukn A ¢ moremnmanom —12B B mouky C c¢ moremmumanom —20 B. B
pesyJibTaTe TAKOro IIepeMellleHud MOTeHInAaIbHAaA SHEPTUA DTOTO 3apdaaa B

9IIEKTPOCTATHYECKOM IT0JIe
1) ysenwuuBaercs Ha 32 ullx 2) ymenbmaercs Ha 32 ullx

3) yBenamuuBaercd Ha 2 H][:x 4) ymenbinaercs Ha 2 u]llx
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Al12 | OmekTpuuecKad Ifellb COCTOUT U3 MCTOYHUKA IIOCTOAHHOTO HATIPSIKEHUI C
IIC &£ = 10B u BuyTpenuum comporusienuem r=2 OM, pesucropa c
IepeMeHHBIM  CONPOTHBIEHWEeM U ammepmerpa. Ha  Kakom  u3
MPUBEEHHBIX HIKE IPA(PUKOB IPABHIBHO MMOKA3aHA 3aBHCHUMOCTD CHIIBI
Toka I, uayuiero yepes pesucTop, ot comporusienus K pesucropa?

e o)
@ @

4=
e

(=]
(=]

0 2 3 R, Om 0 1 2 3 R, Om
©) @
LA LA
5 3
4 4
I I
0 2 3 ROm 0 [ 2 3 ROw
D1 2) 2 3) 3 4) 4

A13 | IIpamoi# ToHMEMH mpoBOA IauHOH 1,5 M HaxomguTci B OXHOPOTHOM
marauTHOM Tosie ¢ mHayknued 0,4 Tna. IIpoBox cocraBiasger ¢ THHUAMHA
MAarHUTHOM HHIYKIIMKM OCTPBId yroi. Ilo mpoBomy TedeT IIOCTOSHHBIN
aneKkTpuyeckuii Tok. Ilpum sToM Ha mpoBoxa medcTByeT cmia Awmiiepa,
paBHas no moxyio 6 H. Uemy moxer ObITh paBHA cuia TOKa I, TEKyIero
10 IpoBoOay?

1 |>10A
3) I<10A

2) 1=10A

4) CHJIA TOKA MOYKET HMETh J1000e 3HAYeHHe

© MHOO, 2011 r.
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M Ha pucynrax mokaszaHO IIOJIOKE€HHE DPaMKH ¢ TOKOM |, Haxopametica B

OIHOPOIHOM MArHUTHOM HoJie ¢ HHAyKInet . [Bpu kakoM momoxeHnu

PaMKH MArHUTHBIN ITOTOK, IIPOHU3BIBAIOIINI PAMKY, OyaeT
MUHAMAJIbHBIM?

@ ®

4

n
i <
n
B B
| |
I II
I,
[
1
B
i
1 2) 2
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Al5 Hmerorcs yeThIpe TOHKHME COOMpPAOINNE JIWH3bI U TOYEUHBLIH HCTOYHHK
ceera. Ha nmpuBemeHHBIX HUMKE PHCYHKAX HM300paKeHbl HCTOYHHUE S U €ro
n3obpaskenua S, MOJIyd4eHHBIE C IIOMOIIBIO 3THX JuH3. Kakada w3 JauH3
uMeeT Haubo by OIITHYECKYIO CHITy?

@ @
A : LTA
ST " = 18]
T =Pt Ry | | '.pf‘
==L ¥ '
0 o 'O (0] o
Als o
\
® ©)
|
N v TS
v [s) "\\"\.‘
P AN
7 P 1 N, ~s
0 | L - O Q*\& | -~
SN g ~ 4
A L 1 =
s ‘)’ : B OI
- '/‘f‘ t h
[T v
D1 2) 2 3) 3 4) 4

Al6 | B yuebHuKe 0 (pu3HKe IOMEIEH PHCYHOK. OTOT PUCYHOK MOMKET CIYKHUTh
WLTIOCTPpaIei K naparpady, B KOTOPOM PACCMaTPUBACTCS SIBICHHIE

g JIy 0

21020 caend

Kpachli
OPaHWCEabIL
NeEATbLL
JeneHbI
zoayBol
CLHIT
huotemariii

1) mudparuuu ceera 2) unTepdepeHIun cBETA

3) mucmepcuu ceera 4) QOKyCHPOBKH CBETA JTHH30H

© MHOO, 2011 r.
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A17 | Kpacuoii rpanunei dhoroadderra HazsiBaeTcs

1)
2)
3)

4)

HanuMeHbIlIada gacrora (I/IJII/I HaI/I6OJIBH_Ia§I, OJINHaA BOJIHI)I)
IIafaolero CBeTa, IIpu KOTOPO ele Bo3MoxkeH hoToddderT

HamOoJblIasg dYacrora (WMaM HaWMeHbIIAad, [AJAWHA  BOJIHEI)
IIaIaolero cBeTa, Ipyu KOTOPOi elfe Bo3MoxkeH hoToddderT

JHEepPrusa BBIOMBAEMBIX C IIOBEPXHOCTHU MeTajljia 9JIEKTPOHOB IIpHU
O6JIyquI/II/I ero KpaCHbIM CBETOM

pa60Ta BbIXOJa 3JIEKTPOHA C IIOBEPXHOCTHU MeTaJjljia

A18 | Ksanroseie mocrynarel H. Bopa mosBoasoT 00bACHUTD

1)
2)
3)
4)

JIUHeN4aThIi CIIeKTP aToMa BOAOPoAa
aTOMHBIE CIIEKTPHI BCEX XUMUIECKUX 3JIEMEHTOB
CIIEKTPHI UBIIyYEeHUA KPUCTAIIMYECKUX TBEPABIX TeJl

CIEKTPHI OTJIOIEHUA COTHEYHOTO cBeTa atMocdepoi 3eMau

A19 | Ha pucynrax npuBeeHbI 3aBUCUMOCTH ducia N pagroakTUBHBIX Aep OT
BpeMeHH ¢ 711 YeThbIpeX Pa3IudHbIX U30TOIIOB.

@ _ )

o 20 40 60 80 100 1, ey 0 200 40 60 80 100 fuac

0 20 40 60 =0 100 ¢, mun 0 20 40 60 0 100 ¢, ner

Hawnmenbinuii mepuos mossypacnaga uMeeT U30TOIl, I KOTOPOTO rpadyuk
saucumocTH N (1) usobpaiken Ha pHUCYHKe

D1 2) 2 3) 3 4) 4
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A20 | Ha zanaruax no pusuke npy U3y4eHUH TEMbI «3aKOHBI OTPAIKEHUI CBETA»
yUWUTeIb IIOCTABUJI IIOCEpeIUHE Kiacca BBICOKOE, HO Y3KOe IIJIOCKOe
3epKATI0 W IPEAIONKUI YIeHUKAM CIEAYIOIIyI0 UTPY: MaJIbuMKaM CecTh 3a
CBOM MapTHI, a KAKIOU JEBOYKe CEeCTh TaK, YTOOBI HU OMWH W3 MAIbYHUKOB
He BHUJEN ee OTPAXKEHUs B 3epkajne. B pesynbraTe [eBOYKH celu Tak, KAk
TI0KA3aHO HA PUCYHKE (3BE3[J0YKAMU OTMEUEHBI [T0JIOKEHUA MATBINKOB).

g

C zamaHueM yuuTess
1) me cpaBuiIach TOABKO AHs

2) He cmpaBWIACh TOIBKO JleHa
3) He cripaBmiach TOIBKO U AHs, u JleHa

4) cnpasunach u AHs, u Jlena

© MHOO, 2011 r.
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A21 | HarpeBarenpHas coumpasb MOMKET IOAKIIOYATHCA K  HCTOYHUKY,
obecrieunBaIoIeMy IOCTOSHHYIO CHIy TOKA BO BHeIIHeH Iienu. JlabopaHT
SKCIIEPUMEHTAIBHO HCCIIeI0Ba 3aBHUCHMOCTD MOIITHOCTH N,
BBIIEJIAIONIEHCT B CHHPAIM IIPH IIPOTEKAHUM II0 HEH BJIEeKTPHIECKOTO
TOKa, OT BPeMEeHH £, IIPOIIEJIIero ¢ MOMeHTa noaxmodennd. Ha pucynke
TIpUBe/IeH TPa(UK IOIYIEeHHOH 3aBUCUMOCTH.

N, BT‘

1100

10004 __________ U SRS S
4

0 -
20 40 60 80 100 120 ¢ c

Kaxoe(-me) u3 yTBep:KIeHUI COOTBETCTBYET(-I0T) pesyabTaTraM OmbITa?

A. Tlocme TOMKTIOUEHNST CHUPAIN €€ COMPOTUBICHNE CHAYaa MOCTETIEHHO
YBEJIMYUBAETCS, & 3aT€M CTAHOBUTCS IIOCTOSHHBIM.

B. Hanpsasxenne MeskIy BHIBOZAMU CIITPAIH BCE BPEMI OLUHAKOBO.

1) Tonpko A 2) tonbko b
3) uA,ub 4) uu A, uu B

© MHOO, 2011 r.
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Yacts 2

Omeemom K 3adanusam omoii uwacmu (B1-B4) saeasemcs
nocaedoeameavnocmsv yugp. Bnuwmume omeemwvt cHauana 8 mexcm
paéomui, a 3amem nepenecume ux 68 61aHK omeemos Ne 1 cnpasa om
HOMepa coomeemcmaeyuiezo 3a0aHU, HAYUHAS C Nepeoll KJAemouKu,
6e3 npo6Genoe u KAKUX-AUOO0 OONOAHUMEAbHBLIX cumeonros. Kaoscdyro
yugpy nuwume & 0mdebHOU KaAemoOYKe 6 coomeemcmeuu ¢
npueedénnvimu 6 6aanke oopasyamu. Bl Uenosex crour Ha mmomanke

IIPYAHUHHBIX BECOB, KOTOPbIE YCTAHOBJICHBI

Ha Moy Kabunsel jgudra. JudT HaXOAUTCS HA IEPBOM STa)e BBLICOTHOIO
smanua. Kak msMmenstesa ciaemymoinue (GpU3HIeCKHe BEIUIUHbBI, €CIu JUQT
HAYHET pPAas3TOHATHCA BBEPX, JBUTAACh C IIOCTOSHHBIM YCKOPEHHEM:
MOIy/Nb MAEHCTBYMOIIEeH HA 4YeJOBEKA CHJIBI TIKECTH, MOIYJbh Beca
YeJl0BeKa,  IOTEeHUHAJbHAs  DHEPTUs  YeJOBEKA  OTHOCHUTENHHO
TIOBEPXHOCTH SeMJIu?
JIna Kaxgol BeIWYWHBI OOpeIelnTe COOTBETCTBYIOIMH XapakTep
M3MEHEHWUS:
1) yBenuuurces;
2) yMEHBITUTC,

3) He u3MeHuTCH.

Sanuinute B Ta6MHIly BBIOpaHHBIE MUMPBHI I KAKAOH (PHU3UIECKOU
BennduHbl. [[udpbl B 0TBETE MOTYT TOBTOPATHCA.

OPU3NUYECKHUE BE/INYNHDLI X
HNU3SMEHEHHUE
A) Mopynb [eHCTBYIOIEH HA YeI0BEKA CHIIBI 1) ysenmuurca
TAKECTH

2) ymenbunTcs

B) monpyns Beca uenoBeka
) Ay 3) He usmMeHuUTCH
B) norennuansHas SHeprus JejioBeKa

OTHOCHUTEJIbHO ITIOBEPXHOCTHU 3eman

A b B

Orser: |

© MHOO, 2011 r.




®usuxka. 11 xnacc. Bapuanr 2 17 ®usuxka. 11 xknacc. Bapuanr 2 18

B2 [Ipy:®UHHBIM MAATHUK BBIBEIW K3 IIOJOKEHHUS PABHOBECUA W OTILYCTHJIH TPA®UKHN PUBNUECKHNE BEJIMUNHBI
6e3 HavabHOM CKOopocTH. Kak M3MeHAIOTCS B TeUeHHEe BTOPOM YeTBEPTHU .
mepuoga KomeGaHWM Ipy3a MAaATHHKA Cleaylolnue (puaudecKue A A 1)  yckopenus 6pycka
BEJIMYMHbBI: MOLYJIb CKOPOCTH, MOYJIb YCKOPEHUS, MOAYJIb II€PEMEICHUS? 2) pabora meficTeyrome#i Ha Gpycox
Jasa  Kamkmol BeJWYHWHBI OMPENeIuTe COOTBETCTBYIOIIHE XapakTep 0 - CHITBI Tpemms
W3MEHEHWUST: x, M P
1) yBenuuyuBaercs; 3) monynb CHITBI HOpPMAaJIbHOTO
2) yMeHbIIIaercs; napieHua OpycKa HA HAKIOHHYIO
3) He u3MeHsdeTcs. IIOCKOCTD
Sanuinute B TAOMHIYy BBIOPAHHBIE HUMPHI I KAKAOH (PU3HIECKOH 4) moreHUMWAaNbHAs SHEPrHsa OpyckKa
BennuuHbl. [[udphl B 0TBETE MOTYT MOBTOPSITHCA. B) A OTHOCHTEIILHO OCHOBAHUS
HAKJIOHHOM IIOCKOCTH
OUSNIYECKHUE BE/JIMUYNHbI HUX UISMEHEHHWE
A) mopynb cropocTH 1) yBenuuuBaercs
B) moayns yckoperus 2) yMeHbIIaeTcs
B) moxyns mepeMertienus 3) He msmeHsercs
A B B 0 x=hl
Oreer: |. J

OtrBer: |

M Heb6ompioit 6pycox Maccoii M HauMHAET COCKAIB3bIBATH 0€3 HAaYaIbHOH
CKOPOCTH C BEpIIWHBI HAKJIOHHOM ILIOCKOCTH C YIJIOM HAKJIOHA O H
BeicoTOM kM. pucymox). 'padmru A u b npesncrasnsioT usmeHenus

U3MYeCKUX BEJIHYHH B 3aBHCHMOCTH OT KOOPAWHATHI X YCTAaHOBUTE

COOTBETCTBHE MEKIY rpadpuraMu v PU3nIECKUMU BeITHINHAMH,
3aBUCUMOCTH KOTOPBIX OT BPEMEHHU STHU rPapuKU MOTYT IPEACTABIATh. K
KaKA0H IIO3WIIMK I[IePBOTO CTOJOIA IOAOEepPHUTe COOTBETCTBYIOIIYIO
[O3UITHI0 BTOPOT0 W 3aNWINUTEe B TAONHILy BbIOpaHHBIE LHUQPHI IO
COOTBETCTBYIOIIUMH OyKBaMH.

Y

© MHOO, 2011 r. © MHOO, 2011 r.
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B4 | Yepes EkaTymKy WHIYKTHBHOCTBIO L TIpOTeKaeT  IIOCTOSHHBIH
sleKTpudYecKuil ToK. [Ipu sTOM ceueHMe KaTYIIKH IPOHU3LIBAET IOTOK O
BEKTOpa MATHWTHOM HWHIYKIMH. YCTAHOBUTE COOTBETCTBHE MEMKIY
(pusmueckuMU BeMUMHAMH ¥ (DOPMYJIAMH, II0 KOTOPBIM HX MOKHO
paccuurarh. K Kammod I1OsWIMM II€PBOro  crojibra Iombepure
COOTBETCTBYIOIIYIO ITO3KIIAI0 BTOPOTO ¥ 3AIIHIINUTE B TAOJUILY BHIOPAHHBIE
U@ PEI [0/ COOTBETCTBYIOIINMY OYKBAMHU.

PNSNYECKHUE BEJINYWHBI POPMYJIBI

A) zanaceHHas B KaTyILIKe SHEPIUsd MATHUTHOTO Mol 1) @2

B) cuna Toxa, TekyIero uepes KaTyUIKy L

2) @2
2L

3) &

2L

4) ¢

L

OrtBer: |-
Yacts 3
3adanun mpemveli uwacmu  npedcmaeasarom  co6oii  3adaxu.

Pexomendyemcss npoeecmu ux npedeapumesbHOe peuieHue HA
yepnoauke. Ilpu evitnoanenuu 3adanuii (A22-A25) e 6.1aHKe omeemos
No 1 nod Homepom 8bINOAHAECMOZ0 6aMU 3A0AHUSL ROCMA8bMe 3HAK «X»
6 K/aemouke, HOMep KOMOPOIii coomeemcmeyem HOMepY 6blOPAHH0zZ0
eamu omeema.

A22 | Tlepuon cBOGOIHBIX KOMeOAHUI IPy3a, IIOABEIIEHHOT0 Ha JIErKOH YIIPyrom
npy:xuHe, paseH 1,256 c. Yemy OymeT paBHO paCTS:KEHUE STOH IIPYKUHBI B
COCTOSTHUM PABHOBECHS, €CJIU IOIBECUTh K HEH 3TOT rpya?

1) 40 cm 2) 20 cm 3) 160 cm 4) 16 cm

A23 | B 3akpriTOoM cocyme HaXOAUTCA OOWH MOJIbL Bozopona. /laBieHue B cocyrne
paBHO 6 aTM., CcpemHEKBafpaTUIHAA CKOPOCTb TEILUIOBOTO [BMKEHHUSA
mosaekya pasHa 1500 m/c. O6beM cocyma, B KOTOPOM HAXOIHUTCA BOIOPOI,
paBeH

1) 251 2) 11,251 3) 3,751 4) 224 n

© MHOO, 2011 r.
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A24 | Ha rpaduke mokazaHa 3aBHCHMOCTh OT BpPEMEHH CHJIBI IIEePEeMEHHOTO
SIIEKTPHYECKOT0 TOKA I, TPOTEKAoIIero yepes KaTyIIKy HHAYKTHBHOCTHIO
10 M'u. Yemy paBen moayiab IJIC caMOMHAYKIIHH, IEHCTBYIOIIEH B
KaTyIlIKe, B MOMEHT Bpemenu ¢ = 50 mc?

I, MA ‘
2
1
Of N o L/ .\
15 45 % 90 ¢ mc
-1 |
2 \/

1) ~17,5 mxB 2) =0,1 mB 3) =1mMB

4) =1,8 uB

A25 | Ha pucyske mHoKazaH Xoj Jydell NapasIelbHOTO
CBETOBOTO IIyYKa IIPH €ro MajeHuu Ha JTuH3y. deMmy
paBHA oITUYECKAd CHUJIA STOH JUH3BI?

1) -20 goTp 2) -10 gntp  3) -5 gurp 4) -1 goTp |

Cl | B repmerwumyio O0aHKy, CAEJAHHYI U3 OYEHb TOHKOHM IKECTH W
cHAGKEHHYI0 HABepXy 3aBUHYMBAIONIEHCH KPBIMIKON, HAIWIA HEMHOTO
BOIbI (3aITOIHUB MAaJIyi0 4YacTh OAHKM) NPH KOMHATHOM TeMIlepaTrype H
IIOCTAaBUJIM Ha Ta30BYIO ILUIUTY, Ha OTOHb, HEe 3aKpbIBasd KPBIIIKY. depes
HEKOTOpOe BpeMs, KOT[a IIOYTH BCA BOJA BBIKHIIENA, OAHKY CHAJIH C OTHA,
cpasy Ke IUIOTHO 3aBHHTWIN KPBIMIKY U O0JIUIN 0AHKY XOJOXHOM BOJOM.
OnumnTe (pusuvecKkue SBIEHUS, KOTOPbIE MPOWCXOMWIN Ha PA3THIHBIX
JTANax 3TOr0 OIBITA, & TAKKe MIPEICKAKUTE U OOBACHUTE ero pesyJsabrar.

C2 | lllkonpHUEK NeTOM Ha [gade SKUJI HemaleKO OT BOEHHOTO a’poapoMa, Ha
KOTOPBIH HOCTOTHHO CAMINCh BOEHHO-TPAHCIIOPTHEIE CAMOJIETHI, KOTOPhIE
JIeTeTu BcerAa II0 OTHOM M TOH jKe TPaeKTOpuH («Tamccane»), MPOEKITHUS
KOTOPOM Ha 3eMJII0 ABIANACH MPAMOH JIMHHUEH, OTCTOSAIIEH Ha PacCTOSHUE
I =800M or maum mronbHuKA. OH BOOPYKUICT CEKYHIOMEPOM M TOYHBIM
YIJIOMEPHBIM  WHCTPYMEHTOM, IIPOBEJ MHOTOKpaTHbIe H3MepeHHud
HEKOTOPBIX BPEMEH M YIJIOB M YCPEOHWI HX AJIA OJHOTHUIIHBIX MapOK
camoieroB. OKasamoch, 4TO KOT[ja caMojeT HAXOAWICA Ha MUHHMATbLHOM
PaCCTOSHUU OT IIKOJBHUKA, YTOJI MEXAY TOPU30HTAIBI0 U HAIIPABIEHUEM
Ha caMoJIeT COCTaBIsa o = 37°, a 3BYK ero aBurarejeil ObLI CIILIIIEH B
MeCTe HaXOKIEeHWS IIKOJIbHUKA CIyCTA BpeMmsa {=3c¢. 3a 5T0 Bpem:
caMoJIeT YCIIeBAJ YAAIUTHCA OT TOYKH MAKCUMAIBHOIO COJMIKEHHUS CO
IIKOJIBHUKOM Ha yTriioBoe paccrosHue ¢ = 14°. Mcxoma u3 sTHX MaHHBIX,
IITKOJILHUK OIIPEIIETH CKOPOCTD U caMoiieTa. Uemy oHa okasasnach paBHA?

© MHOO, 2011 .
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_c3 |

_cC4 |

C OHUM MoJIeEM HUeaIbHOTO p A
OJHOATOMHOTO rasa COBEPIIIAIOT
IMUKITIEeCKUH mporece 1-2-3-4-1

(cm. puc). Bo crombko pas n  KILJL 5p, [

JaHHOTO IHMKIa MeHbine, 4dem KIIJ
uneaabHOU TeII0BOM MAaIlUHBI,
paborariiei npu Tex ke MAaKCHMAaJIbHON 3p, |-
¥ MUHHUMAJIbHOHU TeMIleparypax?

0TV, 2, 8 AV 5,V

0

Ha ypoke ¢u3ukn MIKOILHUE coOpas cxemy, n300pasKeHHy0 Ha PHUCYHKE.
Emy 65110 M3BEeCTHO, YTO COIIPOTUBIIEHUA PE3UCTOPOB paBHEI Ry = 1 OM 1

R, = 2 Om. Toxu, nsMepeHHbIe HIKOJIBHUKOM IIPH IIOMOIIYM HAEATHHOTO
aMmepMerpa A mOpH TOCIEOBATENbHOM MOAKIIOUEHUHM EKiaioda K &
KOHTaKTaM 1, 2 m 3, OKasaJguch PaBHBIMH, COOTBETCTBEHHO, || = 3 A,

lb=2A, I3=1,5A. Yemy 65110 paBHO conpoTuBIeHue pesucropa Rs?

&)
el
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C5 | B omnom w3 BapumanToB ombiTa, mocraBienHoro A.K. Tumupsasesbim miis

JIIEMOHCTPAIINY 3aKOHA COXPAHEHHUA U IIPEBPAILEHHU SHEPTUH, IPY3 MaCCOM
m = 1Kr, NOABEIIEeHHBLIH HA IIHYpPKe, IEPEKHHYTOM dYepe3 OJIOK,
OILyCKaJICA C ITOCTOSTHHOM CKOPOCTHIO U = 1 M/c, Bpamas JAHAMO-MAIIuHY,
Ha BaJI KOTOPOH OB HAMOTAH APYroH KoHell INHypka. JluHamo-Mamue — a
[ATAJA SJIEKTPUYECKYI0 JIAMIIOYKY, PACCYUTAHHYI HA HAIPIKEHHE
U=6B u Ttox I=0,5A, npuueM naMmmodka ropeia ¢ HOPMAaTbHBIM
narkamoMm. Kakos 61 KIIJ n mpeBpaliieHus MexaHWYECKOH SHEPTHH B
BJIEKTPHUYECKYIO, BBIIEISIONIYIOCA B IAMIIOYKE B BUIE CBETA W TEILIOTHI?

C6 | Ha mepoxoBaToM HeNpOBOAAIIEM  [AWCKe, PACIONOKEHHOM B

TOPU30HTAIBHOM ILUIOCKOCTH, JEKHUT TOYEUHOE Te0, HAaXOAIleecsd Ha
paccrosumru R = 0,5M or menrpa gucka, u Hecywee 3apazn ( = 75 meKi.

Jlvick paBHOMEPHO BpalllaeTcsa BOKPYT CBOEIH OCH IMIPOTHB YaCOBOH CTPEIKH
(ecium cmorperh cBepxy), coBepmasa n = 0,5 obopora B CeKyHZIy.
Kosdpdurment Tpemns Me:xmy TeloM M HOBEPXHOCTBIO IUCKA pPaBeH

R = 0,6. Kakoii momxua ObITh MHHMMAaJbHAd Macca M Tema s TOTO,
yTOOBI B OZHOPOOHOM MATHUTHOM IIole c¢ wuHAykmumen B =2T,

HAIIPABIEHHOM BEPTHKAIBHO BBEPX, TEJIO HE CKOJIb3WJIO IT0 MOBEPXHOCTH
nucka’?

—
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Kpurepnu orieHuUBaHUA 3aJaHUH C Pa3BEPHYTHIM OTBETOM

B repmerruHyio 6aHKY, CAEIAHHYIO M3 OY€Hb TOHKOM KECTH U CHAGMKEHHYI0 HABEPXY
3aBUHUMBAIONIEHCA KPBIIKOHM, HATHIM HEMHOTO BOALI (3aIOJHMB MAIYI0 YACTh
6aHKM) IPH KOMHATHOH TeMIIepaType ¥ MOCTABHIHM HA TAa30BYI0 ILTUTY, HA OTOHb, He
3aKpbIBad KPhINKy. Uepes HEKOTOpPOe BpeMs, KOTAA IOYTH BCA BOJA BHIKHIENA,
faHKy CHANTH C OTHf, Cpasy e ILIOTHO 3aBHHTHJIM KPBINIKY M OOMHIH GaHKY
XOJOfHOM BOmO#. OmmimmuTe (U3MUECKHe SBIEHHA, KOTOPBIE HPOUCXOAWIM HA
DABIMYHBIX BTAIAX HTOTO OTBITA, A TAKKE IIPECKAKUTE H OBACHUTE eT0 Pe3y/IbTaT.

Pewenue.

1. ITocme momerenus 6GaHKM Ha OTOHb BOJA B HEHM HATPEBAJIACh Yepe3 TOHKYI0 CTEHKY
0aHKM OT TOpPAYMX IPOAYKTOB TOpeHus rasa. lIpm STOM C pPOCTOM TEMIIepaTyphl BOAA
WCIapsiach, ¥ BO3PACTANO IABJIEHNE ee IApOB B 0aHKe, KOTOPHIE ITOCTEIIEHHO BBITECHSIN U3
Hee Bo3nyx. Korga Boma 3akwWmena W IIOYTH BCS HUCIAPUIACH, BO3AyXa BHYTPH OAHKH
MPaKTUYECKH HE OCTAIOCh. JlaBiieHue HACBHIIIEHHBIX MMapoB B 0aHKe IPH 3TOM CTAJIO0 PABHO
BHEIITHEMY aTMOC(epHOMY JaBIEHHUIO.

2. Korma 6aHKy CHSAIN C OTHsI, 3aKPHUIA KPBIIIKOM M OXJIAMUJIM XOJOJHON BOJOM IIOYTH 10
KOMHATHON TEMIIepATyphl, TOpAYWe Napbl BOABI BHYTPH OAHKKM OCTHUIM U IMPAKTHIECKH
[EJIMKOM CKOH/ICHCHPOBAINCH HA ee CTeHKaxX, OTHaBas TeIUIOTy KOHIEHCALWH HapYXY,
XOJIOMHOU BoJie, 61arogapsi MpoIeccy TeILIONPOBOJHOCTH Yepes CTEHKH.

3. B coorBercTBum ¢ ypasuenunem Knanetipona-MeHeneesa qaBienre napa B 6aHKe Pesko
YIAJIO — BO-IIEPBBIX, M3-33 YMEHBIIIEHUS MACChI OCTABIIErocs B GaHKe mapa, W, BO-BTOPBIX — W3-
3a MAJIeHHs ero TeMIepaTypbl. 3aMeTHM, YTO Pe3KOe yMEeHbIIeHHe JABIeHUA B OAHKe MOMKHO
OOBSICHUTh M TAK: IPH IMOHWKEHWH TEMIIePATyphl M0 KOMHATHOM Maphbl KOHIEHCHPYIOTCS,
OCTaBasCh HACBHIINIEHHBIMU, HO WX /ABJIEHWE CTAHOBUTCI HAMHOTO MEHBIIE [JABIICHUS
HACBIIEHHBIX IAPOB BOJbI IIPU TEMIIEpaType KueHus: (mpumepHo B 40 pas).

4. TlockombKy TpW KOMHATHOM TeMIepaType [IaBJIeHWe HACBHIIEHHbIX IIApOB BOIbI
COCTABJISIET JIUIIIh MAJIYI0 IO OT arMocqepHoro masienus (He 6omee 3-4%), ToHKas GaHkKa
1ocJie MOJMBAHUA ee BOJOU OKAIKETCS IIOJ] JEHCTBHEM PA3HOCTH STOTO GOJBIIOT0 BHEIIIHETO
IABJIEHUs U HU3KOTO JaBieHus napa BHyTpu. Ilo aToil npuunne Ha 6GaHKY HAYHYT AEHCTBOBATH
OoJIBIIIKE CAABIUBAIOIIME CHJIBI, KOTOPBIE OyIyT CTPEMHUTHCA CILTIOIIUTE OaHKy. Kak ToibKo sTu
CHJIBI TIPEBBICAT IIPENeIbHYI0 BEJIHYMHY, KOTOPYI0 MOTYT BBIZEP:KaThb CTEHKHM O0AHKH, TO OHA
CILTIOIIUTCS, PE3KO YMEHBIIUBIIIUCH B 00beMe.

Yxa3aHHd 10 OLIEHUBAHHIO Banabr

IIpuBeneHo monaHOE MPABWIBHOE pPEIleHHe, BKIUAalollee NPaBUILHBIA OTBET (B 3
JAHHOM ciydae n. 4) W WCYEPHBIBAIOINKME BEpPHBbIE PACCYKICHHA C yKA3aHHEM
HA0I0aeMbIX SBICHUI M 3aKOHOB (B JAHHOM CiIydae — f6/ieHue menaonepedayu,
A6ACHUA UCNAPEHUS, KUNCHUA U KOHOeHcayuu 800bl, yMeHblUleHUEe 0Q8AeHUSL NAPA
eHympu OQHKU NPU  NOHUNCEHUU  MeMNnepamypbvl, NPUYUHbL NOAEACHUS
coasausawux 6QHKY CusL).

YxazaHbl Bce HEOOXOAUMBIE s OObICHEeHUS SABACHUSI U 3aKOHbBI, 3aKOHOMEPHOCTH, 2
¥ JaHO MIPaBUIIbHOE O00BICHEHHE, HO CONEP:KUTCI OIHMH U3 CAEAYIOIINX HeIOCTATKOB.

B npezncrapieHHBIX 3aIKMCAX CONEPKATCS JIUIIBL 00IIKE PACCy.AeHud 663 IPUBAZKA
K KOHKPEeTHOM CHTyalluu 3afauH.

nJin
Paccy:xmenus, npuBosInre K OTBETY, IIPEICTaBIEHbl He B IOJIHOM 00beMe, Wi B
HUX COAEPIKATCS JIOTHIECKNEe HeI0UeThI.
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IIpencraBmeHs! 3anIMCH, COOTBETCTBYIOIINE OLHOMY U3 CIELYIOUINX CIyIaeB. 1
YkasaHpl He BCe HEOOXOAWMBble SABIEHUA U (PU3UUECKHe 3aKOHBI, JajKe eClIu JaH
TIPaBUJILHBIN OTBET HA BOIIPOC 3aJaHU.
nJim
YkasaHel Bce HEOOXOOUMbIE SBIEHHUS U (pU3UUECKHe 3aKOHBI, HO B HEKOTOPHIX U3
HEX JIOIYyIeHa OmuOKa, TaKe eCcIu JaH MPaBUIbHBIA OTBET HA BOIIPOC 3aJaHWUI.
nJim
YxasaHbl Bce HEOOXOAUMbIE A7 O0BICHEHUA ABJIEHUA U 3aKOHBI, 3aKOHOMEPHOCTH,
HO HWMeIoIIuec PacCy:KIeHWsd, HAlpaBJIeHHbIe HA IIOJIyYeHHe OTBeTa Ha BOIIPOC
3amaHud, He JOBeIeHbI 10 KOHIIA.
nJim
YrasaHbl Bce HEOOXOAUMbIE I O0BbSICHEHUS SABJIEHUS U 3aKOHBI, 3aKOHOMEPHOCTH,
HO MMEIIIHecs PACCYKIeHs, IPUBOALINE K BEPHOMY OTBETY, COAEPIKaT OLINOKH.

Bce ciayuau pelleHmsa, KOTOpPblE HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM KPUTEPUAM 0
BBICTABJIEHH OIIEHOK B 1, 2, 3 6asia.

IlIxkonpHUK JETOM HA Jade KU HEJATEKO OT BOEHHOTO a’spojpoMa, Ha KOTOPBIH
TIOCTOSTHHO CAAWINCh BOEHHO-TPAHCIIOPTHBIE CaMOJIEThI, KOTOPhIE JIETeNIH BCETIa II0
OIHOM U TOH Ke TPaeKTOpHH («Iiauccane»), IPOEKIHsI KOTOPOM HA 3€MJII0 SBJIAIACH
NpAMOU JuHHUeH, orcroamed Ha paccrogume | =800M or maum mkoabHuka. OH
BOOPY/KHJICA CEKYHIOMEPOM ¥ TOYHBIM YIJIOMEPHBIM HHCTPYMEHTOM, IIPOBET
MHOTOKpaTHble W3MEpPEeHHs HEKOTOPhIX BpPEMEH U YIVIOB U YCPeOHUI WX I
OMHOTHIHBIX MapoK camosieroB. OKaszajaoch, 4TO KOIJa CAMOJIET HAXOMWICI Ha
MUHAMAJIBHOM PACCTOAHUH OT IIKOJBHHKA, YrOJd MEKIY TOPH30HTAIBI0 |
HaIlpaBJIeHHEM HA CaMOJIET COCTABII a = 37°, a 3BYK €ro ABUTATEJeH ObLI CIbIIIeH
B MeCTe HAaXOMKIEHHs WIKOJIbHHUKA CIyCTA BpeMms [ = 3 c. 3a 3TO BpeMs CaMoJjeT
yCmeBaJa YIAIUTHCI OT TOYKHA MAKCUMAJIBHOTO COJMMIKEHHS CO IIKOJIBHUKOM Ha
yriaoBoe paccrosame ¢ = 14°. Wcxoms w3 3TUX [MaHHBIX, MIKOJIBHUK OIPENETHII
CKOPOCTh U camoJsiera. YeMy oOHA OKA3aaach paBHA?

Pewenue.
B MOMeHT MaKCHMAIBHOTO COMMIKEHUS CaMOJIeTa U IIKOAbHUKA PACCTOSHUE MKy HUMH ObLIO
paBuo L = —— ~ 1001,7 m.

cosa €o0s37°
3BYK OT ABUTATENIEH JIETAIIETr0 CAMOJIeTa «OTCTAaeT» OT HEro U CJBIIIEH II03a[h Ha HEKOTOPOM
pacCToaHuu, 3aBUCAIIIEM OT CKOPOCTH caMoJieTa, IIOCKOJBKY CEKOPOCTb CBeTa Ha MHOTO

6
nopankoB (~ 10°| 6onblile CKOpOCTH 3BYyKAa B BO3AyXe. B yCIOBHAX HAHHOTO SKCIEPUMEHTA

MOKHO CYMTATH CKOPOCTh 3BYKA B BO3JyXe M CKOPOCTh CAMOJIETa ITOCTOSHHBIMHU.

3ByK OT JBUTaTeNed, H3Iy4YeHHBI B MOMEHT MAKCHMAJIBHOTO CONMMMKEHHST CaMojieTa Hu

IIKOJIbHUKA, JOXOAMT 10 HEro, COTJIacHO YCIOBMIO, CIIyCTA BpeMms t~ 3C, ¥ B 3TOT MOMEHT

MIKOJBHUE CIBINIAT 3BYK KAK Pa3 B TOYKE MAKCHMAIBHOIO COMMKEHns ¢ camosieroM. 11losTomy
L | 1001,7

CKOpOCTh 3ByKa C = — = —— ~ ———— ~ 334 m/C.

t tcosa 3

3a BpeMs ¢ caMoOJeT YCIeBAaeT YAAIUTHCA OT TOYKHA MAKCUMAIBHOTO COMMKEHWUS CO

IIKOJIbHUKOM B HAIPaBICHWH, NEPHeHAWKyIapHOM L, Ha paccroanue, pasHoe ol. Taxum
ot otcosa
obpaszom, tge = T = —

, 1 CKOPOCTBb CaMmoJieTa
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b= 99 _ ¢ igp~334-0,249 ~ 83,3 mlc ~ 300 k.
tcosa

Omeem: v = Itﬂ ~ 83,3 Mm/c = 300 kM/u.
tcosa

YKaszaHHUA 10 OLEHUBAHHUIO

Banabr

IIpuBeneHo moaHOE peleHne, BKIIYAIee CASAYIOIINe JIeMeHThL:

I) samwmcamel nomosxeHus Teopuu ¥ (PUBMYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
[IpUMEHEeHre KOTOPHIX HEeOOXOQUMO I PEeIIeHus 3a4a4¥ BhIOPAHHBIM CIIOCOOOM (8
damHnom caywae — cea3b Mmexwcdy CKOpOCMbIO, 6peMeHeM U PAcCmOsHUeM,
nPOUOeHHBIM 36YKOM U CAMOAEINOM NPU  DABHOMEPHOM  NPAMOAUHEUHOM
deuosrcernuu);

II) ykaszaHBI 1M HCIIOIb30BAHHWSA B PEIIEHWH KaKIOT0 M3 3aIHUCAHHBIX
TOJIOKEHUH 1 3aKOHOB;

ITI) omucans! Bce BBOZUMBIE B pellleHHe OyKBEHHbIE 0003HAYEHUS (DU3UIECKUX
BEIHYMH (3Q UCKAIOUeHUEeM, 803MONCHO, 0003HAUEHUL KOHCMAHM, YKA3QHHLIX 6
sapuarme KHM u 0603naueHUil, UCNOAb3YeMbLX 8 YCA08UL 3a0aUulL);

IV) mpoBenenb HeoOx0qUMBbIE MaTeMaTHIeCKre peobpa3oBaHus (IOIycKaeTcs
BepbanbHOE yKa3aHue Ha WX IPOBEEHNE) U PACYETHI, IPUBOIALINE K IPABIIBHOMY
YKUCIOBOMY OTBETY ([OWycKaeTci pellleHHE 10 dYacTAM' € NIPOMEKYTOUYHBIMU
BBIUHUC/ICHUAMH);

V) mpezncraBieH IPaBUIBHBIA OTBET C yKA3aHHEM eIUHUI[ H3MEPEHUST UCKOMOM
BEJIMYUHBL.

IIpaBunbHO 3ammcaHbl HEOOXOAUMBIE IIOJOMKEHUA TEOPUH U (DU3WIECKUE 3aKOHEI,
3aKOHOMEPHOCTH, TIPOBEIeHBI HEoOXOAMMble MPEeoOPa30BAHUSA M IIPEACTABICH
TNIPaBUJILHBIA OTBET C YKa3aHWEM eJWHWI] W3MEPeHHsI HCKOMOH BenwmduHbL. Ho
UMeeTcs OJHH U3 CIeLYIONUX HeJOCTATKOB.
3amucu, cooTBeTcTByIIKe oguoMy uiau obowm myukram: II u III — mpexcrasiensr
HE B IIOJTHOM 00'b€Me HIIH OTCYTCTBYIOT.

Ui
IIpu IIOJTHOM npaBuiasHOM PEIeHHH JIMIIHNE 3alHCH, He BXOAAIINE B PelleHre
(BO3MOKHO, HEBEPHBIE), HE OTIEIEHBI OT PEIIeHNs (He 3a4epKHYTHI, He 3aKII0UYEeHBI
B CKOOKH, pAMKY | T.II.).

nJim
npu [TOJTHOM pemennu B HEOGXOAMMBIX MATEMATHUYECKUX IIPEOOPA30BAHUAX HIIH
BBLIYMCJIEHUSAX MOIYIIEeHbI OIMUOKH, ¥ (Wam) TIpeoOpasOBAHWSI/BEIYUCICHHUSI He
JIOBEIeHbI 10 KOHIIA

nJiun
npu [IOJTHOM pertieEnu 0TCyTCTBYeT IYHKT V, WK B HEM JOIyIIeHa OIIuOKa.
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IIpencraBimeHbl 3anKcH, COOTBETCTBYIOIINE OMHOMY U3 CIEYIOIINX CIy4aeB.
IlpencraBmeHBI TONBKO TONOKEHHS ¥ (DOPMYJIbI, BBIpaKaonue (HU3MIECKHe
3aKOHBI, IPUMEHEHHe KOTOPBIX HeOOXOAUMO [JIA PelleHuda 3aqadn, 6e3 Kakux-m1u6o
peo6pasoBaHU C WX HCIOIb30BAHHEM, HAIPABIEHHBIX HA DELIEHWE 3aJadu, U
OTBeETA.

nJjin
B pemennn orcyrersyer OJJTHA u3 ucxomubix dopmyit, HeobXxoqumas I pereHust
3amaun (WM yTBEPKAEHWe, JelKalllee B OCHOBE DEIIeHHs), HO IPUCYTCTBYIOT 1

JIOTHYECKH BepHBIE NMPeoOpa3soBaHUA C UMEIIUMUCH (hOpMyJIaMu, HAMPABIEHHbIE
Ha pelleHue 3a1a4H.

. nJin
B OOTHOU wu3 wucxomubix ¢opmys, HeOOXOAMMBIX I PelleHus 3anadu (MiIu
YTBEPIKICHIH, JIJKAIIEM B OCHOBE PEIleHus), AOIMyIeHA OIIINOKa, HO IPUCYTCTBYIOT
JIOTHYECKU BepHBIE NPeoOpa3oBaHUA ¢ UMeIuMuca (hopMyIaMu, HApaBIeHHbIE
Ha pellleHne 3a/I1a49H.

Bce cimyuaum pemenus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM KPUTEPHUIM 0
BBICTABJIEHUS OIEHOK B 1, 2, 3 6ana.

C omHMM MoOJIEM WIEAJbHOTO OJHOATOMHOTO Tasa p A
COBEPIIAIOT ITUKIWYECKWH mporecc 1-2-3—4-1
(cm. puc). Bo cronsko pas n KIIJ mansoro rmukina
menbie, ueM KIIJ[ naeansHON TEIOBOM MAIIHHEL,
paboraromieli mOpu TexX K€ MaKCHMAJIbHOH U
MHUHHUMAJILHOHN TeMIiepaTypax?

2V, 3V, 4V, 5V, Vv

=
-
'

0y,

L]

Pewenue.

JlaHHBIA IUKIMYECKHU Tporece, W300pasKeHHBIM Ha pV-muarpamme, SBISETCH I[AKIOM
TEIJIOBOTO ABUTATEJS, IIOCKOJIBKY 00X0]] ITUKJIA MPOUCXOIUT 10 YACOBOH CTPEJIKE.
Ins ommHoro Moy HAEaIbHOrO OXHOATOMHOIO Tasa, COTJIACHO ypaBHeHWI0 Kiameipona—

Menpeneesa, pV = RT, a BHyTpenuss sueprus rasalU = ERT = EpV .

I/ICXOJ.'[H U3 9TOr0o, MUHUMAJIbHAA TeMIlepaTypa B ITUKJI€ JOCTHUTAeTCA B COCTOIHUN lu paBHa

Vi

Trin = %, a MakcuManbHAs TeMIlepaTypa [OCTUTAeTCi B COCTOSHMHM 3 UM paBHA
25p0V0

Thax = R

Taxum oOpasom, KIIJI wupgeanbHOM TEmIOBOM MAIIWHLI,
MaKCHMaJbHON ¥ MUHUMAJIBHON TeMIlepaTypax, paBeH

paboTaromeii IIpH JaHHBIX
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poo1_dmn g 1 _ggq
b TmaX 25

KII[I umkna, wsobpaskeHHOro Ha pV-muarpamme, paBeH IO OINpENeNeHHio 1= rme A -

Er
pabora rasa sa muki, a Q— KOIMYECTBO TEIIOTHI, HOIyIeHHOe Ta30M 38 LKL
Pa6ora A paBHa miomanu mukia Ha pV-gquarpaMMe, TO €CTh IUIOMIANH ITapajeaorpamma 1-2—
3-4. Kax cenyer us pucynxka, A = 4p,Vo.

T'as B jamHOM ITHKJIE OJyYaeT TEIJIOTY Ha y4acTkax 1-2 u 2-3, a oTmaer ee HaA yyacTkax 3—4 u
4-1. KonndecTBO TEIIOTHI, IOLy9eHHOE ra3oM 3a muki1 QF = Qo + Qg u cornacHo mepsoMy
3aKOHY TEePMOJUHAMWMKK W BBIPAMKEHUIO JJIf BHYTPEHHEN SHEPrud UAeaJbHOTO OJXHOATOMHOTO

rasa
Q" = Ay +4Upp + Agg + AUgz = Ay + Agg + AUy 3 =

Po + 5P, 3
=3Vp- 00 4 V- Bpy + E(5p0 -5V — Py - Vo) = 50pgVg
4p,V,
Taxum obpasom, N= — = “Po¥o. = 0,08, u ucromoe oTHOIIIEHUE PAaBHO N = e _ 0.9 =12.
Q 50p,Vo n 0,08
Omeem: n = e _ % =12.
n 0,08
Yxa3aHHA 10 OLIEHUBAHUIO Banabr

IIpuBeneHO MONHOE pellleHre, BKIYAIIEe CIEAYIOIINe DIeMEHThL:

I) sanumcanbl TOJNOKEHHA TEOPHH U (PU3HUYECKHE 3AKOHBI, 3aKOHOMEPHOCTH,
TIpUMEHEHHe KOTOPBIX HeOOXOMUMO JJIs PEIleHMs 3aladi BhIOPAHHBIM CIIOCO00M (8
dannoM caywae - ypaswernue Kaaneiipona-Merndeneesa, avipascenue 0as
8HyMpPeHHell dHepzuu UleanbH020 00HOAMOMHO20 2a3a, svipaxwcenus oas KITI]
u0eanbHOl Mennoeoll MAULUKbL U 048 NPOU3BOABLHOZ0 YUKAQ, 8blpadiceHue O0aa
lpabomuil 2a3a, nepavlii 3aKOH MePpMOOUHAMUKLL),

II) yxaszaHbl IIeH WCIOIB30BAHHSA B pEUIEHHNW KAKJOTO U3 B3alIMCAHHBIX
TOJIOKEHUH U 3aKOHOB; 3

III) omucanb! Bce BBOAMMBIE B pellleHre OyKBeHHbIE 0003HAYEHUS (PH3UIECKUX
BENIMYUH (3G UCKAIOUEHUEeM, 803MONCHO, 0003HAHEHULl KOHCMAHM, YKA3AHHbLIX 8
sapuanme KUM u 0603HaueHUli, UCNOAb3YeMbLX 8 YCA0BUL 300AHLL);

IV) npoBenensbl HeoOXomUMbBIE MaTeMaTHYECKHe IPeo0pasoBaHus (IOMyCKAeTCs
BepOaIbHOE yKa3saHWe HA WX MPOBEIEeHHE) U PAaCYeThl, IPUBOAIINE K MPABUILHOMY
YKMCIIOBOMY OTBETY ([OIIyCKAaeTcs pelleHre 'm0 dYacTAM" C IIPOMEKYTOYHBIMHU
BBIYHCICHUSIMH);

V) mpepcrasiieH MpaBUIBHBIM OTBET C YKA3aHWEM eIWHUI] U3MEPEHUs UCKOMOM
BEJINYHUHBI.

© MHOO, 2011 r.
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IIpaBunbHO 3ammcaHbl HEOOXOAUMBIE IIOJOMKEHUA TEOPUH U (DU3WIECKUE 3aKOHEI,
3aKOHOMEPHOCTH, IIPOBEIEHBI HeO0O0XOAMMbIE IIPeo0pasoBaHWA ¥ IIPEICTABIEH
NPABWIBHBIA OTBET C YKA3aHHEM ENWHUI[ H3MEPEHHS KCKOMOU BenwduHbl. Ho
“MeeTCA OJMH U3 CIIEAYIOIINX HETOCTATKOB.
3amucu, cooTBeTcTByIKe oguoMmy uiau oboum myHkram: II u III — mpexcrasiensr
HE B IIOJTHOM 00'b€ME HIIX OTCYTCTBYIOT.

nJjim
IIpu IIOJTHOM npaBuiabHOM pEIeHUH JIMIIHUE 3alIHCH, He BXOAAIINE B PelleHre
(BO3MOKHO, HEBEPHBIE), HE OTIEJIEHbBI OT PelleHus (He 3a4epKHYThI, He 3aKTI0UEeHBI
B CKOOKH, paMKy | T.II.).

njim
npu [IOJTHOM pemiennu B HEOGXOAMMBIX MATEMATHIYECKUX IIPEOOPA30BAHUAX HIIH
BBIUUCIEHUAX JOIMYyIIeHBbI OMINOKM, ¥ (winu) NOpeoOPa30BAHUI/BHIMUCICHUSI He
TOBEIeHBI JI0 KOHIA

nJjin
npu [IOJTHOM perriennn 0TCyTCTBYET IyHKT V, WK B HEM JOIyIlIeHa OITHOKA.

IIpencraBieHbl 3aMKUCH, COOTBETCTBYIOIINE OMHOMY U3 CIEIYIOIIHNX CIIy4aes.
IIpencraBieHBl TONBKO TONOMKEHHS ¥ (QOPMYJbI, BBIpAKAOIHE (PU3HUECKHE
3aKOHBI, IPUMEHEeHHEe KOTOPBIX HEOOXOMUMO JIJIS PelleHns 3a1a4u, 6e3 Kakux-1u00
peo6pasoBaHuil ¢ MX HKCIOJb30BAHHEM, HAIPABJICHHBIX HA pelleHue 3a1add, u
oTBera.
UJIn

B pemennn orcyrersyer OJTHA u3 mcxogubix popMysi, He06XoquMas s PelieHus
samaun (WIM yTBep:KIEHUe, JeXkKallee B OCHOBE PEINeHHA), HO IPUCYTCTBYIOT
JIOTHYECKH BepHBbIe NMPeoOpasoBaHus C UMEKITUMHUCA (DOPMYJIaMH, HAIPABIECHHbIE
HA pellleHre 3aJa4H.

. UJIn
B OOHOW wu3 wucxomubix (popMys, HEOOXOMMMBIX I peIleHus 3amadu  (vim
YTBEPIKICHIH, JIJKAIIEM B OCHOBE PEIleHus), AOMMyIeHa OIIINOKa, HO IIPUCYTCTBYIOT
JIOTHYECKH BepHBIE MPeo0pa3s0BAHMSI C UMEIINUMUCA (hOPMYJIaMH, HAIIPABIEHHbIE
Ha pellleHre 3aa4H.

Bce ciayuau pelleHms, KOTOpblEe HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM KPHUTEPUAM
BEICTABJIEHHS OIIEHOK B 1, 2, 3 6asia.
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Ha ypoxe ¢pusuku MIKOILHUE cOOpa cxeMy, H300paKkeHHYI0 Ha pucyHke. Emy 65110
H3BECTHO, YTO COIPOTHBIEHUA Pe3UCTOPoB paBHbI Ry = 1O0M u R, = 2 Om. Toxwm,

W3MEpeHHbIe IIIKOJbHHUKOM IIPW TIOMOINM HIEaJbHOTO amilepmMerpa A mpu
IOC/IeI0BAaTEILHOM IMOAKIoUeHun Kaoua K k konTakram 1, 2 m 3, okasamuck

paBHBIMH, cooTBercTBeHHO, || =3A, L, =2A, I3=15A Yemy 6pu10 paBHO
conporuBienue pesucropa Rg?

[ ®

Pewenue.

3anumem 3akon OMa I ITOHOM IeMy IIPH IIOAKII0UYeHUH Kioda K mo ouepenn K KoHTakTam
1,2u3:

6

r+R1,

L=

&

h=—2—,
2 r+R2

__6

a r+R3l

W3 mepBBIX IBYX ypaBHEHUH IIOIydIaeM:

CRe-WRy_2-2-3-1_ O
-1 3-2

g Re—Rkb _(2-1):3-2 .5
-1 32

IloxcraBsas 5Ty BHIPAXKEHNA B TPEThe ypaBHEHHE U IPOBePA PA3MEePHOCTD, MOTyIaeM:
Ry =Rl — (bR — LRI
R3=§—r=(2 Dhb = (bR —hR)l3 6, 44
I3 (=)l 15

R, = Fe=ROL— (R~ WR)ly ()
(CR]

Omeem:
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YkazaHuA IO OII€HUBAHUIO

Banner

IIpuBeneHo mONHOE pelleHre, BKIYAOIIEe CIEAYIOIMINe DIeMEHTHL:

I) sammcampl TOMOMKEHHS TeOpUH U (PU3WIECKHE B3aKOHBI, 3aKOHOMEPHOCTH,
IIpUMEHEeHHEe KOTOPBIX HeOOXOAUMO [JIs PEIlleHHs 3amadu BbIOPAHHBIM CII0co00M (8
danunom caywae — 3akon Oma 0as noawoili yenu, ¢hopmyna 048 pacwema
conpomusaeHus nocaedosamenbHo coeduUHeHHbLX Pe3ucmopos);

II) ykazaHbl LeTM WCIONTB30BAHHUSA B pEHIEHHHW KaKIOTO H3 3alHCAHHBIX
TI0JIOKEHUU U 3aKOHOB;

ITI) omtucans! Bce BBOAMMEBIE B pellleHHe OyKBEHHbIE 0003HAYEHUsT (DU3UIECKUX
BENIMYUH (30 UCKAIOUEHUEM, B03MOMCHO, 0D03HAYEHUL KOHCIMAHM, YKA3AHHBIX 8
sapuarme KUM u 0603HauenUll, UCNOAbL3YEMBLX 8 YCA0BUU 300Ul );

IV) npoBenennl HEOOXOAMMbIE MAaTeMaTUYECKHe MpeodpasoBaHMs (IOIIyCKAeTCs
BepbaIbHOE YKa3aHue Ha MX MPOBENEHKe) U PACYeThI, IPUBOSMIINE K IIPABUIBHOMY
YHUCIOBOMY OTBETy ([OIyCKaeTcs pelleHHe 'm0 dYacTaM' ¢ IIPOMEKYyTOYHBIMH
BBIYUCIICHUAMHU);

V) npezcrasiies MpaBUILHBIA OTBET C YKa3aHUEM €IWHUIl U3MEPEHHUSI MCKOMOM
BEJIMYHHBL.

IIpaBunbHO 3amucaHbl HEOOXOAMMBIE IONIOKEHHUS TEOPHH U (PU3UUIECKHEe 3aKOHBI,
33aKOHOMEPHOCTH, IIPOBEAEHbI HEOOXOAUMBbIE IIPeoOpa30OBaHUsA ¥ IIPENCTABIEH
TNpaBUILHBIA OTBET C yKazaHHEM eNUHWI] H3MepPeHHd HCKoMo# BenwduHbl. Ho
uMeeTc OJHH U3 CIeLYIOUIUX HeJOCTATKOB.
3anwmcu, cooTBeTcTByoIHe oqaoMy wiau obomm myHkram: II u III — npexcrasiens
He B IIOJTHOM 00beMe UIH OTCYTCTBYIOT.

nJim
IIpu ITOJTHOM npaBuibHOM pPEIIEHHH JINIITHUE 3alUCH, He BXO/AIINNE B PelleHne
(B03MOKHO, HEBEPHBIE), HE OTAEJIEeHbI OT peleHua (He 3a4epKHYThI, He 3aKI0UYEeHbI
B CKOOKH, paMKy H T.II.).

nin
npu [TOJTHOM peurenuu B HEOOXOQUMBIX MATEMATHIECKUX NIPEOOPA30BAHUAX HIN
BBIYUC/IEHUAX [OIYIIEeHbI OIMUOKM, ¥ (MauM) IpeoOpasOBAHUA/BBIYUCICHUS He
IOBEZIEHBI 10 KOHIIA

nJim
npu [IOJTHOM perrienun 0TCyTCTBYET IYHKT V, HJIM B HEM JOIyIlleHA OIIHOKA.

IIpencraBieHbl 3amIUCH, COOTBETCTBYIOIIME OMHOMY W3 CIEIYIOIIUX CIIyYaes.
IIpencraBieHbl TONMBKO IIONOMKEHHMS M (DOPMYJIbI, BhIpAXkamIue (QU3HIECKHe
3aKOHBI, IPUMEHEHNEe KOTOPBIX HEOOXOIUMO I PeIleHus 3a1avu, 6e3 KaKux-I1ubo
npeo0pasoBaHUM C UX MCIIONb30BAHMEM, HANPABIEHHBIX HA peIIeHHe 3a1adu, U
oTBeTa.
nJn

B pemennn orcyrereyer OJJHA u3 ncxogubix opmysn, HeoOX0guMAaA A PEILIeHUsT
3amaun (MIX yTBEpIKAEHHe, JeKallee B OCHOBE pEIIEeHHs ), HO IIPUCYTCTBYIOT
JIOTHYECKH BEpHbIE IPeo0pasoBaHusA C MMEIOITUMUCT (POpPMyJIaMH, HAIPABIEHHbIE
Ha pelleHne 3a1a4u.

. UJIn
B OOHOMU wu3 wucxomHbix (popMys, HEOOXOAMMBIX [JIA PeIIeHus 3agadu  (Wim
YTBEPIKICHUH, JIe/KAIlleM B OCHOBE PEIleHus), IOIMyIlleHa OIIUOKA, HO IPUCYTCTBYIOT
JIOTHYECKH BEpHBbIE IIPeo0pasoBaHuA C MMEIONIUMHUCT (POpMyJIaMu, HAIPABIEHHbIE
Ha pellleHne 3a1a4Mu.

Bee cayuam pereHusi, KOTOpble HEe COOTBETCTBYIOT BBINIEYKA3AHHBIM KPUTEPUIM
BEBICTABJIEHHS OIEHOK B 1, 2, 3 6asia.

© MHOO, 2011 r.
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B omuom w3 BapmantoB ombiTa, mocraBienHoro A.K. TumupsizeBbim  mis
IEMOHCTPAIY 3aKOHA COXPAHEHU U IPeBPAIleHnua DHEPTUH, Ipy3 Maccoi m = 1 Kr,
MO/BEIIIEHHBI HAa IIHYPKEe, MMEPEeKHMHYTOM uepe3 O6JIOK, OIYCKAJCI C IIOCTOSHHOMN
CKOpoCTBI0O U = 1 M/c, Bpamas AWHAMO-MAIIKHYy, Ha BaJd KOTOPOM ObLI HAMOTaH
OPYroH KOHel IMHypKa. JlWHaMo-MallWHa MHTakTa 3SJIEeKTPUYECKYI0 JIAMIIOUYKY,
paccuuranuyio Ha Hanpskenre U = 6 B u ok I = 0,5 A, nmpuuem JlaMIIouKa ropena ¢
HopManbHBIM HakamoM. Kakos 6su1 KRIII] 1 mpeBpamenus MexaHHIecKOd SHEPIHH B
3JIEKTPUYIECKYIO, BBIIEIAIOIIVIOCH B JIAMIIOYKE B BI/Ie CBETA M TEILIOTHI?

Pewenue.
KIIJl ycraHOBKHM paBeH OTHOIIEHWIO 3JIEKTPHUYECKOM MOIIHOCTH JIAMIIOYKH K MeXaHUYeCKOH

3J1

MOIITHOCTH, Pa3BMBAEeMOH IIPX OILyCKaHUU I'upu: = P

MEX
dmexrpudeckas MoinHocTs paBHa P, =1U=05A-6B =3Br, a mMexanuueckas MOIIHOCTb

IIPY IIOCTOAHHON CKOPOCTH JBHKEHUA TUpHU paBHa Py, = mgo = 1 kr - 10 m/c? - 1m/c = 10 Br.

Taxum obpasom, N = IV = i =0,3=30%.
mgo 10
Omeem: KI1]l ycranoBku paBeH 1| = % = 0,3 = 30%.
)
YxaszaHHs 10 OIIEHHBAHHIO Banabr

IIpuBemeHo moaHOE pelenne, BRIIYAIee CASAYIONINe SIeMEHThI:

I) sanmcanpl moONOKEHHS TEOPHMH U (DUSMUECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
NpUMeHeHHe KOTOPHIX HeoOX0QUMO IS PElIeHMs 3aady BhIOPAHHBIM CII0COO0M (8
dannom caywae — ewvipawcenus Oas KRIIJl ycmawnosku, asnexmpuueckoli u
Mexanuweckol mougrocmett),

II) yxaszaHBI I|eTM WCHOJIB30BAHUA B pEUIEHHM KaKJOTO U3 B3alMCAHHBIX
TIOJIOKEHUU 1 3aKOHOB;

ITI) omtmcanb! Bce BBOAUMBIE B pellleHrne OyKBeHHBbIE 0003HAYEHUS (PU3MUECKUX 3
BENIMYUH (3G UCKAIOUEHUEeM, 803MOMCHO, 0003HAHEHULl KOHCMAHM, YKA3AHHbIX 8
sapuanme KUM u 0603raueHull, UCNOAb3YeMbLX 8 YCAOBUL 300AHLL);

IV) nposenennl Heo6XOAMMBIE MaTeMaTHYECKHe MpeobpasoBaHusa (IoIycKaercs
BepOaIbHOE yKa3aHWe HA WX MPOBEIEHKEe) U PacyeThl, IPUBOIAIINE K MPABAILHOMY
YMCIIOBOMY OTBETY ([OIyCKaeTcs pelleHne 'm0 dYacTaAM" C IIPOMEKYTOYHBIMHU
BBIYUC/ICHUAMH);

V) npezcrasiieH IpaBUIBHBIN OTBET C YKa3aHUEM eIWHWI] H3MEPEHU WCKOMOM
BEIMYHHBL.

© MHOO, 2011 r.
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IIpaBunbHO 3ammcaHbl HEOOXOAUMBIE IIOJOMKEHUA TEOPUH U (DU3WIECKUE 3aKOHEI,
3aKOHOMEPHOCTH, IIPOBEIEHBI HeO0O0XOAMMbIE IIPeo0pasoBaHWA ¥ IIPEICTABIEH
NPABWIBHBIA OTBET C YKA3aHHEM ENWHUI[ H3MEPEHHS KCKOMOU BenwduHbl. Ho
“MeeTCA OJMH U3 CIIEAYIOIINX HETOCTATKOB.
3amucu, cooTBeTcTByIKe oguoMmy uiau oboum myHkram: II u III — mpexcrasiensr
HE B IIOJTHOM 00'b€ME HIIX OTCYTCTBYIOT.

nJjim
IIpu IIOJTHOM npaBuiabHOM pEIeHUH JIMIIHUE 3alIHCH, He BXOAAIINE B PelleHre
(BO3MOKHO, HEBEPHBIE), HE OTIEJIEHbBI OT PelleHus (He 3a4epKHYThI, He 3aKTI0UEeHBI
B CKOOKH, paMKy | T.II.).

njim
npu [IOJTHOM pemiennu B HEOGXOAMMBIX MATEMATHIYECKUX IIPEOOPA30BAHUAX HIIH
BBIUUCIEHUAX JOIMYyIIeHBbI OMINOKM, ¥ (winu) NOpeoOPa30BAHUI/BHIMUCICHUSI He
TOBEIeHBI JI0 KOHIA

nJjin
npu [IOJTHOM perriennn 0TCyTCTBYET IyHKT V, WK B HEM JOIyIlIeHa OITHOKA.

IIpencraBieHbl 3aMKUCH, COOTBETCTBYIOIINE OMHOMY U3 CIEIYIOIIHNX CIIy4aes.
IIpencraBieHBl TONBKO TONOMKEHHS ¥ (QOPMYJbI, BBIpAKAOIHE (PU3HUECKHE
3aKOHBI, IPUMEHEeHHEe KOTOPBIX HEOOXOMUMO JIJIS PelleHns 3a1a4u, 6e3 Kakux-1u00
peo6pasoBaHuil ¢ MX HKCIOJb30BAHHEM, HAIPABJICHHBIX HA pelleHue 3a1add, u
oTBera.
UJIn

B pemennn orcyrersyer OJTHA u3 mcxogubix popMysi, He06XoquMas s PelieHus
samaun (WIM yTBep:KIEHUe, JeXkKallee B OCHOBE PEINeHHA), HO IPUCYTCTBYIOT
JIOTHYECKH BepHBbIe NMPeoOpasoBaHus C UMEKITUMHUCA (DOPMYJIaMH, HAIPABIECHHbIE
HA pellleHre 3aJaqHn.

. UJIn
B OOHOW wu3 wucxomubix (popMys, HEOOXOMMMBIX I peIleHus 3amadu  (vim
YTBEPIKICHIH, JIJKAIIEM B OCHOBE PEIleHus), AOMMyIeHa OIIINOKa, HO IIPUCYTCTBYIOT
JIOTHYECKH BepHBIE MPeo0pa3s0BAHMSI C UMEIINUMUCA (hOPMYJIaMH, HAIIPABIEHHbIE
Ha pellleHre 3aa4H.

Bce ciayuau pelleHms, KOTOpblEe HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM KPHUTEPUAM
BEICTABJIEHHS OIIEHOK B 1, 2, 3 6asia.

© MHOO, 2011 r.
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Ha miepoxoBaToM HEIPOBOASAINEM [AWCKE, PACIOJIOMKEHHOM B TOPU3OHTAIBHON
IIOCKOCTH, JIEJKUT TOUEYHOE TeJI0, HaxoAasdeecd Ha paccrosann Ri-eDifenTpa
IucKa, u Hecyinee 3apsan gxHASluck paBHOMEPHO BpalaeTcs BOKPYT CBOEH
OCH TIPOTHUB YaCOBOM CTPEIKH (€CIH CMOTPETh CBEpPXY), coBepinaa n = 0,5 obopora B
cexyuny. Kosadduumenr TpeHus MexIy TEIOM M IIOBEPXHOCTHIO IUCKA PaBEH
R = 0,6. Kakoit momxHa OBITH MHUHHUMAJIbHAS Macca M Tejla IJjisi TOTO, YTOOBI B
OJHOPOJHOM MATHHUTHOM IIOJIe ¢ MHAyKumed B = 2 Tn, HanpaBieHHOM BEPTUKAIBLHO
BBEPX, TEJI0 He CKOJIb3UJIO TI0 TIOBEPXHOCTH JAHUCKa?

—

RS~

Pewenue.
IIycrs macca Tesa TakoBa, YTO BOT-BOT MOKET HAYATHCS MPOCKATb3bIBaHMe. [Ipu 5TOM HaA TEJIO0
IEHCTBYIOT: cuia peakumu aucka N, cwma TsaecTH M, HAmpaBieHHAd K OCH BpalleHHUsd

CHJIa CyXOrO TPeHHHd, MOAYIb KOTOpod paBeH F,=uN u cuna Jlopenna, Moxynb KOTOpOiH

paseH Fj = QuB, a HanpaBIeHne onpenendeTCa COIMIACHO IIPABIILY JIEBOH PYKH (CM. PHCYHOK).

Temno coBepuiaeT paBHOMEpHOE ABUXEHUE 1o OKPYHHOCTH, T.e. 0611a11aeT

% .
IEHTPOCTPEMUTENBHBIM yCKOPEHHeM a; = R JIuHEHHYI0 CKOpPOCTH Tena 0 ONpEeNeIuM U3

KUHEMATUIECKUX COOTHOIIIEHUH Ui ABU/KEHIS TeJIa M0 OKPYKHOCTH: v = wR = 27nR.

© MHOO, 2011 r.
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Cormacuo BTOpPOMY 3aKOHY HI)IOTOHa, nMeeM: B l'IpOZBKIII/II/I Ha TOPHU30HTAJIBbHYIO OCb,
[

HAIPABAECHHYIO BIOJIb Paauyca K IEHTPY OKPY:KHOCTH, mE = uN — quB; u B mpoekuwu Ha ocbh,

HaIIpaBJIEHHYIO BEPTUKAIBHO BBEpX, Orcopa

quB  2znRqB
W2 4225
_Y  pg-4z°n°R
ng -4

0=N-mg. HaXOIUM, qTO0

Iloxcrapmsis dyrciioBble JAHHBIE U IPOBEPSA Pa3MEPHOCTb, HAXOAUM HCKOMYIO BETHUHHY:

_ 27nRgB  2-3,14-0,5-0,5-75-107°.2
ng-47’n® R 0,6-10-(2-3,14-0,5)%-0,5

27nRgB
ng — 47°n°R

~0,22-10° kr=0,22 1.

Omeem: m = ~0,22- 1073 &r = 0,22 .

Yxa3aHHs 10 OIIEHUBAHHIO Banabr

IIpuBeneHo moaHOE peleHne, BKIIOYAIIee CAEAYIOIINe SIeMeHThL:

I) sanmmcansr momoskeHus Teopur U (pU3MUECKHEe 3aKOHBI, 3aKOHOMEPHOCTH,
NpYMEHEHHe KOTOPBIX HeoOXOMUMO IS PeIeHHs 3a1a9i BhIOPAHHBIM CIIOCOO0M (8
dannom caywae — popmyavt 04s cuavt Jlopenya u cuabl mpenus CKOAbHCEHUS,
suipadicene 0 YeHmpocmpemumenabHozo yCKoperus, emopoi 3akon Hvomona,
ces3b Mexcdy CKOpOCmbIO U HaCmMomot 00pauyeHus o OKPYIHCHOCMU);

II) ykasaupl 1€MW HUCMOJb30BAHHA B PEIIeHHHW KaKIOTO U3 3aIHUCAHHBIX
TOJIOKEHUH 1 3aKOHOB;

ITT) ommcausb! Bce BBOOMMEBIE B pellleHNe OyKBeHHBbIE 0003HAYEHUA (DU3MIECKUX
BEIMYUH (3Q UCKAIOHUEHUeM, 803MOMCHO, 0003HAHEHULl KOHCMAHM, YKA3AHHbIX 8 3
sapuanme KHM u 0603Hauenuil, UCTOAb3YEMbLX 8 YCA0BUU 3a0ailL);

IV) npoBenensl HeoOxXoquMbIe MaTeMaTUYeCKHe MpeoOpasoBaHus (IOIMyCKAeTCs
BepbaIbHOE YKa3aHue HA MX [IPOBEIeHNe) U PacyeThbl, HIPUBOJAIINE K IPABAILHOMY
YKMCIIOBOMY OTBETY ([OIIyCKaeTcs pelleHre 'm0 dYacTaAM" C IIPOMEKYTOYHBIMHU
BBIUHUC/ICHUAMH);

V) npencraBieH IpaBUIbHBIN OTBET C YKA3aHUEM €IUHUI] U3MEPEHUI HCKOMOM
BEJITUINHBI,

VI) npezncraBiieH cxeMaTHYECKUH PUCYHOK, ITOSICHAIOIUHA pellleHue;

VII) o6bsicHeHo HampaBieHre H300PaKeHHbIX HA PUCYHKE CHIIL.

© MHOO, 2011 r.
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IIpaBunbHO 3ammcaHbl HEOOXOZUMBIE IIOJOMKEHUT TEOPUH U (DU3WIECKUE 3aKOHBI,
3aKOHOMEPHOCTH, TIPOBENeHBI HEeoOXOAMMble MPeobpPa3oBAHUA M IPEACTABICH
NIPABWIBHBIA OTBET C YKA3aHHEM ENUWHUI[ H3MEPEHHS KCKOMOM BenwduHbl. Ho
“MeeTCA OJHMH U3 CIIEAYIOIIUX HETOCTATKOB.
3amucu, CooTBeTCTByIOIMe omHOoMy uau oboum mymrram: II, III, VI u VII -
[IPEeCTaBIEHb] HE B IIOJIHOM 00'bEME HIIA OTCYTCTBYIOT.

nJim
IIpu IIOJTHOM npaBuiasHOM pEIIeHUH JIMITHUE 3alIHCH, He BXOAAIINE B PelleHre
(BO3MOKHO, HEBEPHBIE), HE OTIEIEHbI OT PelleHusa (He 3a4epKHYThI, He 3aKTI0UYEeHBI
B CKOOKH, paMKy | T.II.).

nJim
npu [IOJTHOM pemiennu B HEOGXOAUMBIX MATEMATHIYECKHX IIPEOOPA30BAHUAX HIIH
BBIUUCIEHUAX JOIYyIIeHBI OMINOKM, ¥ (uanu) NopeobPa30BAHUI/BHIMUCICHUSI He
IOBEIeHbI 710 KOHIA

nin
npu [IOJTHOM perriennu 0TCyTCTBYET IyHKT V, WK B HEM JOIyIIeHa OIIHuOKa.

IIpencraBieHbl 3aMKUCH, COOTBETCTBYIOIINE OMHOMY U3 CIEIYIOIIHNX CIIy4aes.
IIpencraBimeHBl TONBKO TONOMKEHHS ¥ (QOPMYJBI, BBIpAKAOIHE (QPUHUECKHe
3aKOHBI, IPUMEHEeHHEe KOTOPBIX HEOOXOMUMO IS PelleHus 3a1adu, 6e3 Kakux-1u00
peo6pasoBaHuil ¢ MX HKCIOJIb30BAHUEM, HAIIPABJICHHBIX HA pelleHue 3amadd, W
oTBera.
UJIn

B pemennn orcyrerByer OJJHA 13 ncxomgabix popMys, HeO6X0AMMAs IS PELISHUs
samaun (WIH yTBEp:KIEHWe, JeXkallee B OCHOBE PEIeHHd), HO IIPUCYTCTBYIOT
JIOTHYECKH BEepHBbIE MPeo0pasOBaHUsA C UMEKIUMUCA (DOPMYJIaMH, HAIPABICHHBIE
Ha pellleHne 3aTa49H.

. NJIn
B OOHOW wu3 ucxomubix (opMys, HEOOGXOMMMBIX [JI peIleHus 3amadu  (Wim
YTBEPIKICHUH, JISHKAIEM B OCHOBE PEIeHus), HOIyIeHA OIITHOKA, HO IPUCYTCTBYIOT
JIOTHYECKH BepHBIE MPeo0pa3s0BAHMI C UMEIOIIUMUCH (POPMYJIaMH, HAIPABIEHHDIE
Ha pellleHre 3a1a4Hu.

Bce cmysam perieHusa, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3AHHBIM KPHTEPHAM
BBLICTABJIEHHS OLIEHOK B 1, 2, 3 6asia.

© MHOO, 2011 r.
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OTBeTHI K 33JaHNUAM C BLIOOPOM OTBETA

Ne samauus OrBeT Ne zamauusa OTtBer
Al 4 Al4 1
A2 1 Al5 4
A3 1 Al6 2
A4 3 A17 3
A5 3 Al18 3
A6 1 A19 4
A7 1 A20 2
A8 4 A21 1
A9 4 A22 3
Al10 3 A23 2
All 2 A24 3
Al12 4 A25 3
A13 2
OTBeTBI K 3aJaHuiAM C KPaTKHM OTBETOM
Ne samauus OrBeT Ne samauusa OtBer
B1 322 B3 32
B2 121 B4 41

© MHOO, 2011 r.
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OTBeThI K 3aJaHuAM C BBIﬁOpOM oTBeTa

Ne zamanusa OTBeT Ne zamaaua OtBer
Al 3 Al4 3
A2 4 Al5 2
A3 2 Al6 3
A4 4 Al17 1
A5 4 Al8 1
A6 3 A19 3
A7 3 A20 1
A8 4 A21 1
A9 2 A22 1
A10 2 A23 1
All 2 A24 3
Al2 2 A25 3
Al3 1

OTBeThI K 3aJaHUAM C KPATKHM OTBE€TOM

Ne zamanusa OTBer Ne zamaaua OtBer
B1 311 B3 24
B2 211 B4 24
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