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Omsuka. 11 xirace Bapuant 1 2

HNHcTpykuus no BHIMOJTHEHUIO PadoThI

JIJis BBITIOJTHEHUS DK3aMEHAI[MOHHOW paboThl mo ¢usuke oTBoguTcs 235 MuHyT. PaboTa
COCTOMT M3 3 HacTel, BKIFOHAOMuX B cedst 353amannii.

Yactb 1 comepxur 21 3ananne (A1-A21). K kaxaoMmy 3afaHuio TaéTcsi YeThIpe BapHaHTa
OTBETa, U3 KOTOPBIX TOJIEKO OAWH MPaBUIbHBIH.

Yacte 2 comepxur 4 3amanus (B1-B4), Ha xoTopble Hago IaTh KPATKMH OTBET B BUJE
MOCIIeIOBAaTeILHOCTH HUDD

Yacte 3 comepxur 10 3amau: A22-A25 ¢ BeIGopoM oxHOro BepHoro oreeta u C1-C6, mms
KOTOPBIX TpeOyeTcs AaTh Pa3BEPHYTHIC PeIICHUs.

IIpn BEMHCIEHHAX paspelIaeTcs HCIOIB30BaTh HEMPOrpaMMHUpPyeMBIil KaibKyisTop. Bce
onanku EI'D 3an0NHSIOTCS ApKUMHU YE€PHBIMU YepHUIIaMu. J[oImycKaeTcsl HCIONb30BaHKe TeIeBOMH,
KAl pHOW WJIM MepbeBON pydeK.

Ilpn BeIMONHeHWH 3amaHMil BBl MoXeTe moib30BaThCsl uYepHOBHKOM. OOparmaem Barre
BHUMaHHe Ha TO, YTO 3aIlFCH B UepHOBHKE He OYIyT YIUTHIBATHCS IIPH OLICHUBAHUH PaOOTHI.

CoBeTyeM BBINOJNHATE 33JlaHHMS B TOM HOpsAAKE, B KOTOPOM OHHM HaHBI [ >KOHOMHUH
BpeMeHH IIpOoIlycKaliTe 3aJaHue, KOTOpoe He YHaéTcsl BBIIONHUTHL Cpazy, U Iepexoiure K
cienyromeMy. Ecnu mocie BbimosHeHust Bceil pabotTel y Bac octanetcs Bpems, Brl cmoxere
BEPHYTHCS K IPOIYIICHHBIM 3aaHIIM

bamnel, monmydeHHele Bamm 3a BBINONHEHHBIE 3afaHus, cymmupyrorcs. [loctapaiitTech
BBITIOJIHUTh KaK MOKHO OOJIbIlIe 3a7jaHuii U Ha0paTh HauOOJIbIIIee KOJMYeCTBO OaIOB.

Kenaem ycnexal

© Cratl'pax 2013r.




Hike mnpuBeneHs
BBIMOJIHEHUU pabOTBHI.

@wusnka 11 xmace Bapuanr 1

CIIPAaBOYHBIC JaHHBIC,

KOTOpble MOTYT MOHagoOuThCS Bam npu

J:leCﬂTI/l‘{Hble NMpUCTaBKHU

Hi‘;::;l:)' O6o3Hauyenue | MHOKHTEID Hz:;n}:zl;o- OGosnavenne | MHuoxuTesIb
rura r 109 CaHTH c 1072
Mera M 106 MUIUTH M 1073
KHJIO K 103 MHUKPO MK 10°°
IEeKTO r 102 HaHO H 107
aeun it 107! TUKO I 10712

KoncTanThbl
YUCIIO T r=3,14
YCKOpEHHE CBOOOIHOIO MaJCHUs Ha 3eMiie g=10 M/c?

I'paBUTAlMOHHASA ITOCTOSTHHAA

G=6,7-10""1 H-m%/kr?

YHUBEpCajibHasd ra3oBast IOCTOAHHAA

R =28,31 [Ix/(monb-K)

rnoctosiHHast boibliMaHna

k=1,3810"23 /K

IIOCTOsIHHaA ABoraz[po

N, =6:10% Mo !

JNEKTPUUYECKUIN 3apsi)

CKOPOCTB CBETa B BAKyyMe c=3-108 m/c
KO3(HUIIUECHT MPOIOPINOHATIBHOCTH k= I _ 9-10% H-m2/Ki2
B 3aKkoHe Kyrona 4meg
MOJLYJTb 3aps/a JIEeKTPOHa (3JIeMEHTapHbIH

AYIIb 3apsi) TpoHa ( p e=1.6-10"19 K

nocrosaHasg [1nanka

h=6,6-10% Ix-c

CooTHOIIEHHUS MEKIY pa3jiinYHbIMHU ¢ IMHUIIAMU

@usuka 11 xkmacc Bapuanr 1

Macchbl yacTuin

oneKTpoHa  19.1-10 3 kr~55-10%a. ¢. m.
npotoHa  |1.673-1027 xr~ 1.007 a. e. m.
HEHTPOHA |1 675-10~27 kr ~ 1,008 a. e. M.
Il1oTHOCTH
BOJIBI 1000 kr/M> | TTOICOTHEYHOTO Macia 900 kr/m>
JpeBecHHBI (COCHA) 400 kr/M°  |amoMuHEsS 2700 kr/m>
KepOoCHHa 800 kr/m>  |Kernesa 7800 kr/m>
pTyTH 13 600 xr/m>
YiaeabHas TEI0EMKOCTh
BOJIBI 4,2-10 3 Jox/(xr-K) AITFOMUHUS 900 JTx/(xr-K)
Ip/1a 2,110 3 Ix/(xr-K) Menu 380 x/(xr-K)
xenesa 640 Jx/(xr-K) qyryHa 500 Ix/(kr-K)
ceunna 130 x/(kr-K)

YaeabHas TeNJa0Ta

napooOpa3oBaHusl BOJIBI

2,3-10 © JTx/xr

IJIaBJICHHS CBHHIIA

2,5:10% Jik/kr

IJIaBJICHUA JIbJAA

3,3-10 3 Jlx/kr

HopMmaabHbIe YCJI0BHSA

nasnenue: 10° Ila, temmepatypa: 0 °C

MoJasipuasi Macca

TemIeparypa 0K=-273°C

aTOMHas €MHUIIA MACChI la.e m=1,66 10727 kr
1 aToMHas eIMHNIIA MACChI SKBUBaJICHTHA 931,5 M>B

1 5EeKTPOHBOIBT 1sB= 1,6'10_19 Jx

© Cratl'pag 2013 ¢

asora 281073 kr/moub renaus 4-1073 kr/Monb
aprosa 40-1073 kr/moub KHCIOpOJia 32:1073 kr/mob
BOJOpOJa 2-1073 kr/Momnb JINTHUS 6-10"2 xr/mMomb
BO3/lyXa 291073 kr/mob HEOHa 20-1073 kr/mMoIb
BOJIBI 18:1073 kr/moub YIIEKHCIIOro Ta3a 44-1073 kr/mob

© Cratl'pag 2013 ¢
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Yacrs 1 JIBa mapuka OJMHAKOBON MAaccou m ABMKYTCS BHIL CBEPXY
m - 7 7 C OIMHAKOBBIMU IO MOIYJIIO CKOPOCTSIMH BIONb - [ 2
Ipu  evinonnenuu 3adanuii wacmu 6 oOnanke omeemos N noo Homepom FOpPH30HTAIBbHON MUI0CKOCTH XY, U3BecTHO, 4TO t_:_ A

evinonnaemozo Bamu 3aoanua (A1-A21) nocmaevme 3HaK «%x» 6 Kilemouke, HOMepD
KOmopoi coomeemcmeyenm Homepy evlopannozo Bamu omeema.

%

JUId CUCTeMbI Tel, BKJIIouaroleil oba Iuapuka,
IIPOEKIMS UMITyJIbca Ha och (Y Oomblue HyId, a ) v
MOJyJIb MIPOEKIUU MMITyJIbca Ha ock (X Gosblie 4

(]

MarepuanbHas Touka ABMKeTCs BIoAb ocu OX. EE koopauHata X M3MeHseTCs

b MOAYJISl IPOEKIMK UMITyJbca Ha ock 0Y. B atom 0 -
C TeYeHHeM BpeMeHH ¢ 10 3akoHy Xx(¢) =3+ 3f—2¢" (Bce BeNUYUHBI 3a/@HBI Cllydae HANPAB/IeHHEe CKOPOCTH BTOPOTO LIAPHKA :
B CH). B MOMEHT BpeMeHH {=2 C MPOEKIUSICKOPOCTH MaTepHAIbHOUTOUKH Ha JIOJKHO COBIIAJIaTh C HANPaBJIeHHEM, 0003HAYEHHBIM (PO
och OX
D1 2) 2 3)3 4) 4
1) Gyzmer nooKUTENLHON 2) Gyaer oTpULATENbHOM
3) Oyuer paBHa HYIIIO 4) MOKeT UMETH JII000M 3HAK Teno merxercs Bronb ocu OX 1MOL ACHCTBHEM CHIbI ¥, wc
F =2 H, nanpaBneHHoil Baosb 310l ocu. Ha pucynke 6
npuBei€H rpadUK 3aBUCHMOCTH IPOEKIIUH CKOPOC- 5
. TH V. Tela Ha 9Ty ochb OT Bpemenu . Kakyio 5
Bpycok Maccoif m JBMTalOT PaBHOMEPHO BBEpPX BJOJb :
HAKJIOHHOM HIEpOXOBAaTON IJIOCKOCTH, PAaclONOKEHHON 1oa MOU-(H?)CTB pasBHBacT 3Ta CHIa B MOMCHT BPCMCHH i
yriaoM o K rTopu3oHTy. KosdduumeHT TpeHHs Mexay 1=3¢c? :
MOBEPXHOCTHIO OPYCKa U MOBEPXHOCTHIO IIOCKOCTH PABEH L. T 234561¢
Mopyne cHibl TpEeHUs, JEHCTBYIOIEN MEXKY IOBEPXHOCTHIO
et DEHIL, ACHCTBYIOML A1y TIOBep 1) 3Br 2) 4Br 3) 5Br 4) 10 Br
PYCKa U MMOBEPXHOCTBIO TIOCKOCTH, PaBEH
1 F 2) 0 3) umgcosa 4) umg OMHOPOHBIA CIIOMHON KyOWK yCTaHOBIEH TaK, UTO

OJIHUM CBOMM peOpOM OH ONMHUPAeTCs Ha HIEPOXOBATYIO
MOBEPXHOCTh BEPTHKAIBLHON CTEHBI, a IPyrUM pedpoM —
Ha  IIEPOXOBATHIA  TOPH3OHTANBHBIA mon.  KyOuk
HaxoJUTCsl B paBHOBecuu. Ha pHUCyHKe TOKa3aHbI CHIIBI,
KOTOpbIe JCHUCTBYIOT Ha KyOuK. OTHOCUTEIBHO KaKHX
TOUYEK, 0003HAYCHHBIX Ha PUCYHKE, MOMEHT CHJIbI TPCHHUS

F pl KyOuWKa O TI0JI paBeH HyI0?

\&/ \a/ 1) 4 2) AuB 3) BuC 4 0
@ @ B yuebnuke mo ¢usuke B OJHOM M3 a03aleB HAMUCAHO: «MOJEKYIbl CUUTAIOTCS

MaTepHaJbHBIMUA TOYKAMH, KOTOPHIE XAOTHYECKH ABHMIKYTCS M aOCOJIOTHO YIIPYTO
COyJapsIIoTCsl IpYyr € IPYyrOM M CO CTEHKaMH cocyla. B mpoMmexyTkax Mexmy
CTOJIKHOBEHHSIMH MOJICKYJIBI JPyr C JPYIOM W CO CTEHKaMH cocyJaa He

B3aUMOJICHCTBYIOT». Kakas ¢u3mueckas MoJeNb ONMCHIBACTCS B ITOM ab3zare
yueOHMKa?
1) mMoHOKpHCTAIIHYECKOE TBEPIOE TEI0

OHOpOHBIA TNPAMON CTepKeHb MOKOUTCS B Taakoll cdepudeckoii waie,
MIPUKPEIUIEHHON K moiy. Ha kakoMm pHCyHKe NpaBWIBHO yKa3aHbl HalpaBICHUA
00€eMX CHUJI peakLuy, JeHCTBYIOLIMUX CO CTOPOHBI Yallld Ha CTEPIKEHb?

2) MOJUMKPUCTATUTMIECKOE TBEPIOE TENO
3) upeanbHas )KHIKOCTD
D1 2) 2 3)3 4) 4 4) uneanbHbIN ra3

© Cratl'pag 2013 ¢ © Cratl'pag 2013 ¢
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Ha pucynke n300pax€H LMKIMUECKUH MPOLeCC A UIEaIbHOIO p [IpsaMoyrosipHast paMKa paciojioyKeHa B INIOCKOCTH YepTexa

rasa. I/ISOXOpI/I‘IeCKOMy Harp€BaHUIO ra3a COOTBETCTBYCT YUaCTOK

1) 12 2) 2-3 3) 34 4) 4-1
B nipomecce KHUIeHUs BOJIBI IPU HOPMAIEHOM JABJICHAH €& TeMIIEpaTypa

1) nonmxaercs

2) noBbIIIACTCA

3) He usMeHseTcs

4) OTBET 3aBHUCHUT OT CKOPOCTH IOJBO/IA TEILIOTHI K KUIISILIEN BOJIE

Ha  pucynke  uszoOpaxeHbl  IpaQuKM  3aBUCHMOCTEH
TeMrepaTypbl T OT BpeMeHH ¢ Juist ABYX TBEPABIX Ten Au B,
HAarpeBaeMbIX B JIByX OJIMHAKOBbIX redyax. Kakoe u3
CIICYIOLINX YTBEPXKICHHH CIIPaBeTUBO?

A. Tena Au B MOTyT COCTOSTh M3 OJHOTO BEIIECTBA, HO Macca
Tena A B 2 pa3a MeHbIIle Macchl Tena B.

B. Tena Au B Moryr uMeTh OJMHAKOBYIO MaccCy, HO yJeJbHas TEIIOEMKOCTh
Tena A B TBEPAOM COCTOSIHUM B 2 pa3a MEHbILE YACIbHOW TEeIuIoEMKOCTH Tena B
B TBEPIOM COCTOSTHHH.

1) Toneko A 2) tonsko b 3)uA,ub 4) au A, uu b

MeTaIM4ecKoe TENO 3apsDKEHO IIOJOKHTEIBHBIM DIEKTPHYECKHM 3apsmoM. Ha
KAKOM PHUCYHKE HNpAaBUIBLHO II0KA3aHO HAIPABICHHE BEKTOPA HANPSKEHHOCTH
3IEKTPOCTATHUECKOTO 11071 BOIM3HU OBEPXHOCTH MPOBOJIHUKA CHAPYKHU OT Tesa?

(&) ©) @

1 2) 2 3) 3 4) 4

Pesuctop ¢ comporusienueM R moxakmoudaroT K HCTouHuKy Toka ¢ DJIC E u
BHYTPEHHUM COTPOTUBIICHUEM 7. ECIIN MOJKIIOUUTH 3TOT PEe3UCTOpP K UCTOYHUKY
toka ¢ DJIC E, = 2E| 1 BHYTpeHHHUM CONpPOTHUBIECHHEM 75 = 7j, TO MOIIHOCTb,
BBIZICIISIONIASICS B 9TOM PE3HCTOPE,

1) yBenmuumtes B 2 pasa 2) yBenuuurcst B 4 pasa

3) ymenbIuTes B 8 pas 4) He U3MEHHTCS

© Cratl'pag 2013 ¢

W HacaxeHa Ha Jexanlyro B e€ tuiockoctu ock OO0', kak
MOKa3aHo Ha pucyHke. Ilo pamke TeY€T TOCTOSHHBIN
DIIEKTPUYECKHH TOK [. Pamka Haxo[uTcs B HOCTOSHHOM
OJTHOPOJHOM MAarHUTHOM Tojic B, HampaBICHHOM TakK, Kak
MOKa3aHO Ha pUCYHKe. JleHCTByIOIIME Ha pPaMKy CHIIBI o
Amriepa cTpeMsTCs

1) noBepHyTh paMKy BokpyT ocu OO’

2) pacTSHYTb PaAMKy

3) cxaTb pamMKy

4) OJHOBPEMEHHO CXXaTh PaMKy M TIOBEPHYTH €€ BOKpyT ocu OO’

Kose6aTenbHblii KOHTYp COCTOMT M3 BO3AYHIHOTO IUIOCKOTO KOHJEHCAaTOpa M
KATYIIKH ~WHAYKTMBHOCTH. IIMAacTMHEI KOHJEHCATOpa HAYMHAIOT —MEMIEHHO
pasmBUraTh. 3aBHCHMOCTh YacTOTHI (® OIEKTPOMATHUTHBIX KOJTeOamHmii  OT
paccTosHus d MeXIy TIACTHMHAMH KOHIEHCATOpa B 3TOM KONMe6aTeTbHOM KOHTYpE
TIPaBUIBHO MOKA3aHA HA PUCYHKE

@® @ ©) @
© @ @ o
—~ NV
0 d 0 d 0 o 0 d
1 2) 2 3)3 4) 4

Ontuyeckas CHCTEMa COCTOMT M3  TOHKOM
coOuparoleil JIMH3bI ¢ POKYCHBIM paccTOsHUEM F
M TOYCYHOIO HCTOUYHHMKA cBera S. McTouHuk
HAYMHAIOT  JIBUraTh  NapajUie]IbHO  IJIABHOM
ONTUYECKOW OCH JIMH3BI B  HAIPaBJICHUH,
MTOKa3aHHOM CTPENIKOH. B KakoM m3 HalpaBlIeHUH,
YKa3aHHBIX HYMEPOBAHHBIMH CTPEIIKaMH, HAUHET
opu OITOM IepeMewiarbcs uzoOpaxkenue S’
WCTOYHHKA?

o

1 2)2 3)3 4) 4

© Cratl'pag 2013 ¢
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OnTuueckass cxeMa MPEACTaBIsAET Co00M  AU(PAKIMOHHYO

@usuka 11 xkmacc Bapuanr 1 10

Mereoput maccoii 10 ToHH npuOIMKaeTcs K cpepudeckoli mwianere. Paguyc stoi

Ha pucynke u300pakeHa cXemMa dIEKTPOHHBIX TIEPEXOJI0B MEKILY

|

PeIIETKY M HEJaJeKO PacIOJIOKEHHBIN MapaienbHo e dKpaH.
Ha pemérky HopManbHO IajaeT napajuleibHblid My4OK BUAUMOTO —
rJ1a30M OeJoro cBera. —
Bribepute BepHOE YTBEPIKICHUE, €CIIM TAKOBOE HMEETCH. =
A. JlaHHasi onThYecKas cxeMa IMO3BOJISIET HAOII0AaTh HA DKpaHe
Ha0Op pasyKHBIX JU(DPAKIIMOHHBIX TOJIOC.

B. lnst Toro 4roObl TONYyYUTh HA OSKpaHe W300pakeHUe Iu(paKIMOHHBIX
MaKCHMYMOB, HEOOXOJIMMO YCTaHOBHTH Ha IYTH CBETOBOTO Iy4Ka COOHPAIOIIYFO
JMH3Y, B (POKAIBHOW IUIOCKOCTH KOTOPOHM JODKHA HAXOIMTHCS IH(pakiHOHHAS
pemeTKa.

1) Toneko A 2) tonsko b 3)uA,ub 4) au A, Hu b

@DOTOHBI MOTYT OJIHO3HAYHO XaPAaKTEPU30BATHCS

1) wacroroii

2) ummynscom

3) sueprueii

4) mo6oii U3 TPEX MepedNCIeHHBIX BETHINH

OHEPreTHICCKUMHA YPOBHAMU aToma, IMPOUCXOaAAIIUX
¢ m3nydeHueM (otoHa. MUHHMAJIBHBIA HWMIYJIbC HMeEET (POTOH,
M3JIy4aeMbIi IIPU MIEPEX0Ie

(]
1

1 2) 2 3) 3 4) 4

OJHO M3 CHENCTBUN 3aKOHA PaJMOAKTUBHOIO paclaja COCTOMT B TOM, YTO HpH

paIMoOaKTUBHOM pacraje saep 3a JIoOble paBHbIE MOCIEeI0BATEIbHBIE TPOMEKYTKI
BpEMEHU

1) pacnamaercs B cpeJHEM OJJMHAKOBOE YHCIIO SIAEP

2) cpeaHee 4HCIIO HEpaclaBIUIUXCS sIep YMEHbLIAeTCs B apu(MEeTHYEeCKOH
IIPOTPECCUH

3) cpeaHee 4YMCIO HEpPACHaBIIMXCS sJIEP YMEHbBIIAETCS B T'e€OMETPUYECKOH
MIPOrPecCun

4) cpeiHee UHUCIO PAaCHaBIIUXCS sJiep Bo3pacTaeT B apu(METHIECCKOM
IIPOTPECCUU

© Cratl'pag 2013 ¢

mwiaHeter 2,5 - 10% . I'paduk 3aBUCHMOCTH CHIBI F  TPaBUTAI[IOHHOTO

B3aMMO/ICHCTBHUS IUIAHETBl C METEOPUTOM OT PACCTOSHUS d MEXAY MX LEHTpaMu
n300pakEéH HA PUCYHKE (CIUIOMIHAS JINHHS).

F,xH

200

100

50

0 500 1000 1500 2000 2500 3000 3500 4 wm

YckopeHne cBOOOIHOTO MMaAeHHs Ha TIOBEPXHOCTH ITOH TUIAHETHI TPUMEPHO PABHO

1) 3,5 w/c? 2) 50 m/c? 3) 0.2 m/c? 4) 1,4 m/c?

[IKOJBLHUK TPOBOMII DKCIIEPUMEHTHI 110 U3YYEHHIO 3aKOHOB HJI€ABHOTO raza. OH

B3sUI COCY/I, IMCIONIMN ITOCTOSIHHBIA 00BEM 2 1T M CHAOXKEHHBI TEPMOMETPOM U
MaHOMETpOM. MeyIeHHO HarpeBasl BO3AyX B COCYZE W 3alHChIBas ITOKAa3aHUSA
npuOOPOB, OH TOJMYYHJ 3aBUCHMOCTh JABIICHHS p ra3a OT €ro Temreparypbl 7.
[Tony4yeHHy0 3aBUCUMOCTb IIKOJBHUK O(GOPMHI B BHJE TOYEK, HAaHECEHHBIX Ha
pT-nuarpammy (cM. pucyHOK). Ilonb3ysick 9TOH nuarpaMmoi, HalUAWTE, CKOJBKO
MoJIeii Bo3yxa (IPUMEPHO) COIEPKAIOCh B COCYE.

p. klla
110 o
108 o]

106 o
104 I o]

102 0
100 O

o

294 300 306 312 318 324 7K

1) ~82:10° moms  2) = 0,08 Mo 3) =~ 12,2 monb 4) =224 monb

© Cratl'pag 2013 ¢
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Yacts 2

Omeemom K 3a0anuam moi yacmu (B1-B4) aenaemca nociedosamenvHocms yugp.
Bnuwiume omeemuvt chauana ¢ mexkcm paoomol, a 3amem HepeHecume UX 6 ONAHK
omeemos Ne ] cnpaea om Homepa coomeemcmeyouezo 3a0aHus, HAYUHAA ¢ NePeoil
KJ1emouku, 0e3 3anamvlx, npodenos u KAKux-auoo OOROIHUMENAbHbIX CUME0]I06.
Kasicoyro yugppy numume 6 omoenvHoll Kiemouke 6 COOMEENCMEUN ¢ NPUEEOEHHBIMU
6 Onanke oopazuamu.

Paguorniepenatank W3dy4aeT B BaKyyMe€ TapMOHHYECKYIO JJIEKTPOMAarHUTHYIO
BoyIHY. Ecim wacToTta m3imy4aeMoil mepeaTdrMKoM BOJHBI YBEITUYHTCS B 2 pasa, a
aMIUIATY/la OCTaHeTCs TpPEeXHeH, TO KaKk B pe3yJbTaTe »dTOr0 W3MEHSTCS
cienymoomue (pU3MYECKUEe BEIMYUHBI: CKOPOCTh PACIPOCTPAHEHHs BOJHBI, JUIMHA
BOJIHBI, MAaKCUMAJILHOE 3HAYCHHE MOIYJISl HAINPSDKEHHOCTH SJICKTPUYECKOTO OIS
BOJIHBI?

J1s1 Ka)xaoW BETUYHHBI OTIPEICTUTE COOTBETCTBYIOIIHMM XapaKkTep U3MEHEHUS:

1) yBenuuurcs;

2) yMEHBILUTCS;

3) HE U3MCHUTCH.

3anmuinmuTe B TAONMMIy BHIOPAHHBIC IUQPBI I KaXKIOW (HU3UYCCKOW BEIUIHHBL
Hudpsr B 0TBETE MOTYT TOBTOPSTHCH.

OUSNYECKHWE BEJIMYNUHbI UX NIBSMEHEHUE

A) CKOPOCTB PacIpOCTPaHEHHUS BOJTHEI 1) ysemuunrcst

b) nnuna BonHBI 2) yMEHBIIUTCS

B) makcumanbHOe 3HAYEHHE MOJIYJS HANPSHKEHHOCTH — 3) HE U3MEHUTCS

OJICKTPUYICCKOT'O ITOJIST BOJTHBI

A b B

OtBerT:

© Cratl'pag 2013 ¢
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Ha pegakeBIX Becax C IOMOILBIO JMHAMOMETpa

YpaBHOBEIICHBI I'py3 W 0aHKa C BOJAOH (CM. PUCYHOK).
Hutpb 3aMensiroT Ha Ooliee [UIMHHYIO, B pE3yJbTATEe YETO
rpys3 OKa3bIBaCTCs TIOJTHOCTBIO TOTPYKEHHBIM
B )KUJKOCTb, HE Kacasch NpH ATOM JAHa cocypa. Kakx
B pe3yJibTaTe M3MEHAIOTCS clieAylomue (u3ndecKue
BEIMYMHBL: CHJIa HATSHKEHUS HUTH, Ha  KOTOPOM
MOJBEIICH TIpy3; CHJa JaBJICHHUA KUIKOCTH Ha JHO
cocynia; yATMHEHHE NPY>KUHBI TUHaMOMeTpa?

Jms xaxmaoi BETMYUHBI OMpPEAETUTE COOTBETCTBYIOUIUI
XapakTep U3MCHEHHUS:

1) yBenuuuBaercs;

2) yMeHblIaeTcs;

3) He U3MEHSCTC.

3amumure B TaOnuily BeIOpaHHBIE HUMPBI IS KXI0W (U3NUECKON BEIUYUHBI.
Hudpsl B 0TBETE MOTYT IIOBTOPATHCSL.

OUNYECKHWE BEJIMYNHbI NX UBSMEHEHUWE

A) cwia HaTSHKEHUS HUTH, Ha KOTOPO# moaseied rpy3s 1) yBennuuBaercst

B) cuna maBnenus KUAKOCTH HA JHO COCyaa 2) ymMenbnaercs

B) yminHeHue npyKuHbL AHHAMOMETPA 3) He usMeHsieTCs

A b B

OtBer:

BocbMuknaccHUK HccienoBan MPOILECC IMPOTEKaHUs MOCTOSTHHOIO TOKa 4Yepe3
MIPOBOJIOKY M YCTAHOBHJI, YTO TNIPH CHJIE TOKa yepe3 mpoBosoky 0,25 A BoabTMETD,
MOJICOeTMHEHHBIN K €€ KOHIlaM, MOoKa3bplBaeT Hampsbkenne 3,6 B. YcranoBute
COOTBETCTBHE MEXJy 3aBHCHMOCTSMH, XapaKTEPU3YIOIIUMHU IPOTEKaHWE TOKa
yepe3 IPOBOJIOKY (CM. JIEBBIM CTONOEL), U ypaBHEHUSMH, BBIPAKAIOIIUMH STH
3aBUCUMOCTH, NPUBEAEHHBIMU B NpaBoM crosibne. K kax1oi mo3unuu nepBoro
cTond1a noadepuTe COOTBETCTBYIOLLYIO O3UIIMIO BTOPOTO M 3alUIINTE B TaOIUIy
BbIOpaHHbIE LU(PBI 0] COOTBETCTBYIOLUIMMU OyKBaMH.

3ABUCHUMOCTHU

A) 3aBUCUMOCTD pa6OTIJI IIOCTOAHHOI'O
OJICKTPUYCCKOI'O TOKA OT BpEMCHHA

YPABHEHUWS
1) g =Ft, rne F=0,25 Ku/c
2) A=Ct,tne C=0,9 Ix/c
3) A =Dt, tne D=0,225 JIx/c
4) g =Gt,rne G=3,6 Kn/c

b) zaBucumocTh  3apsja, POTEKAOIIETO
4yepes MPOBOJIOKY, OT BPEMEHU

A b

OtBer:
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Ha pucynke n300paxéH NUKIMYECKHH MPOIECC, COBEpIIaeMbIil ¥
HaJl OTHOATOMHBIM H/I€AJILHBIM Ta30M B KOJMYECTBE | MOJIb. x 2
VCTaHOBUTE COOTBETCTBHE MEXKIY (BU3NUCCKAMU BEJIUYUHAMA U~

(dhopMyaMu, MO KOTOPHIM HX MOXHO paccuyurtaTh. K Kaxkmoit p |-

HO3ULUM MEPBOro CTOJIONA TMOAOEPUTE COOTBETCTBYIOILYIO 4 _3
TMO3UIMIO BTOPOTO U 3allMIIKTE B Tabiuily BeIOpaHHble muppsr O ] AT
[I0J] COOTBETCTBYIOUIMMHU OyKBaMH.

OUINYECKHUE BEJIMYUHDbI DOPMVJIbI

A) KONHMYECTBO TEIUIOTHI, MOTIomaeMoe rasom B nporecce 1) py(V2— 1)
M300apUUECKOTO PACITHPEHUS

5
B) usmenenne BHyTpeHHe#l oSHepruu rasa B npouecce  2) —po(Vo— 1))
U30XOPUIECKOTO OXJIAKICHUS 2

3
3) 5 Vz(P1 _pz)

4) V](p2 _pl)

OtBerT:

Yacrts 3

3aoanua uacmu 3 npedocmagnaom cobdoit 3aoauu. Pexomenodyemcsa nposecmu ux
npeosapumenvHoe pewlenue Ha uepHoseuxe. Ilpu evinonnenuu 3aoanuii A22-A25
6 o1anke omeemog Ne 1 noo nomepom 6vlnonnsemozo Bamu 3aoanua nocmasbme 3naK
«X) 6 Kilemouke, HOMED KOMOPOU COOMGencmeyem Homepy evlopannozo Bamu

omeema.

[lapuk A4 Maccoii m HageT Ha DIAAKYH CHHIYy H ‘ A

OPUKPErJIEH K  HOpyKuHe KECTKOCTbIO k,  KoTopas
NpUKperyIeHa APYTMM KOHIIOM K BEpTUKAJbHOW OIope.
B

[lapuk B waccoii 2m HajgeT HaA JAPYIryl0 CIOHUIY U
NPUKPEIUVIEH K JBYM OJMHAKOBBIM TPYKHHAM, KOTOpPBIE %6‘595*0033555?5‘&
JIPYTUMU KOHIIAMHU MPUKPETUICHBI K BEPTUKAIBHBIM OIOPaM.

KakoBa joymkHa OBITH KECTKOCTD KaXKIOW M3 MPYXKHH, MPUKPEIUIEHHBIX K IAPUKY
B, 9T00BI mapuk A 1 mIapuk B coBepIaiy KojieOaHns ¢ OAWHAKOBOH 4acTOTOH?

k k
Dk 2) 2k 35 4 "

© Cratl'pag 2013 ¢
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B kanopuMmeTp, yaelbHas TEMIOEMKOCTh KOTOPOTO MPEHEOPEKUMO Malla, HaIUIH

200 r Bomel mpu Temmeparype +5°C wm momoxwnu tyaa 100 r mpaa mpm
temmeparype —5 °C. Uro OymeT HaXOOUTHCsI B KaJOPUMETPE MOCIE yCTaHOBJICHHUS
B HEM TEIJIOBOTO PaBHOBECHS?

1) Bona npu Temmneparype Boime 0 °C

2) Boga ripu temnepatrype 0 °C

3) né€n npu temneparype 0 °C

4) cmeck BoJIbI U Jbaa npu Temieparype 0 °C

[lnockas KeajgpaTHas pamKa IIOKOUTCS B  OJHOPOJHOM

MAarHUTHOM IT0JIe, TMHUU MAarHUTHOW WHIYKIIUU KOTOPOTO

TIEPIICHANKYIISIPHBI €€ TOBEPXHOCTH. B HEKOTOPHIIT MOMEHT

BPEMEHHM pPaMKy Ha4MHAIOT PaBHOMEPHO BpalllaThb BOKPYT i

ocH, Jexalled B IJIOCKOCTH pamku, nenas 20 000poToB B
B MUHYTy. Yepe3 Kakoil MHHUMAIbHBIH MPOMEKYTOK

BpeMEHH OT  Hauyaja BpallleHusd  paMKH  TOTOK,

MIPOHU3BIBAIOIINI €€ TOBEPXHOCTh, YMEHBIINTCS B 2 paza?

1) 2¢ 2) =09c¢ 3) 0,5¢ 4) 0,0l ¢

JIBE OJMHAKOBbIE 3BYKOBbIE BOJHBI 4acTOTOM 1 K[l pacmpoCTpaHsIoTesl HABCTPEUy

Ipyr Apyry. PaccTosHue Mexay MCTOYHMKAMHU BOJH OYeHb BENMKO. B Toukax A n
B, pacnonoKeHHBIX Ha paccTOAHUM 99 cM Ipyr OT Ipyra, aMIUIMTYyJa KoJieOaHWi
MUHMMasbHa. Ha KakoM paccTOsSHMM OT TOYKHM 4 HaxoAuTcs Ommkaimas K Heil
TOYKa, B KOTOPOW aMIUIUTyAa KoneOaHuil Takke MuHUManbHa? CKOpOCTb 3ByKa
B Bo3yxe 330 m/c.

1) 16,5 cm 2) 66 cm 3) 33¢cm 4) 3 MM

He 3a0y0bme nepenecmu éce omeemal @ 61anK omeemog Nol.

© Cratl'pag 2013 ¢
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Ilonnoe pewenue 3a0au C1-C6 Heobx00umo 3anucamp 6 61anke omeemos Ne 2. Ilpu
oopmnenuu pewienusa ¢ onanke omeemos Ne 2 3anumiume cHauana Homep 3a0aHUA
(C1, C2 u m. 0.), a 3amem pewenue coomeemcmeywwieii 3aoauu. Omeemvt
3anucvleatime 4émKo U pazoopuuso.

I'pubHMK ymén ot goporu aaneko B Jiec u 3a0myauics. Kommnaca y Hero He ObLIO, oroaa
ObLTa 0ONavHast, CONHIA He BUIHO, a 0e3 OpHEeHTALUH IT0 CTOPOHAM CBeTaa HAlTH opory
K CBOEMY aBTOMOOWIIO OBUIO HEBO3MOXHO. TyT OH BCIIOMHMIII, YTO B KapMaHe y Hero
€CTh MPOTHUBOOJIMKOBBIE aBTOMOOWJIbHBIE OYKH, MOKPHITHIE MOJMSAPOUIHON MéHKOH. OH
BBIIIENT HAa MOJISIHY, JOCTAJl OYKH M CTal MX MOBOPAYMBATh BOKPYT ONTHYECKOH och
OUYKOBBIX CTEKOII, TSI CKBO3b HUX Ha He0O B pa3HBIX HampaBieHMsX. Yepes HeOobImoe
BpeMsI OH CMOT OTpe/IeTUTh HalpaBJieHHe Ha COJHIIE.
OOBsICHUTE, OCHOBBIBAsICh Ha HW3BECTHBIX (PU3UYECKUX 3aKOHAX W 3aKOHOMEPHOCTSIX,
CMBICIT €ro JICHCTBUI NIPU TAKOM CIIOcO0e OPUSHTUPOBAHUS.
Cnpaeka: nonsapoudHas niéHka umeem vloeleHHoe HanpasieHue u nPonycKaem moibko

—
npoexkyuro eekmopa Ha}'lp}l.’)lCéHHOCmu DNeKMPOMACHUMHO20 NOJis E 8 C68emoeBoll 80JIHEe HA
2mMo Hanpaejierue.

Ilonnoe npasunvroe pewienue Kaxcoou u3z 3aday C2—C6 0019cHO codeprcamp 3aKOHBL U
dopmynsl, npumenenue KOmopvIx HeOOXOO0UMO U 0OCMAMOYUHO 014 PeuleHUsA 3a0auu, a
maxoice Mamemamuyeckue npeodpaz08anUA, pAcHEémyl ¢ YUCIeHHBIM OMEEMOM U npu
Heo0X00uMocmu pucyHoK, HOACHAIOW{UIL peuieHue.

PaBHOCTOPOHHHH TpPEYTONBHUK, COCTOSIIIUA M3 TPEX IKECTKUX
NErKUX CTepXKHeH, MOXKeT Bpauarbcs 0e3 TpeHUs BOKPYr
TOPU30HTAJIBHOM OCH, COBMajarolleil ¢ OJHOM W3 ero cTopoH. B
TOYKE MepeceyeHusl NBYX APYTHX €ro CTOPOH K TPeyroJIbHUKY
MIPUKPEIUIEH MACCUBHBIN IPy3HK (CM. prcyHOK). Kak u Bo CKOIBKO
pa3 W3MEHUTCS TepPHOJa MallblX KOJIeOaHWi TIpy3WKa OKOJIO ero
TIOJIOKEHUS] PaBHOBECHS, €CJIM OCh BpAIICHHUsS HAKIOHHUTH MO
yriaom o = 60°k ropuzoHTy?

N
NN

WUneanbHasg TerioBas MallMHa OOMEHMBAeTCs TEIUIOTOM ¢ TEIJIBIM TEIOM —
OKpyJKarollle# cpenoid, Haxofsimeiics npu Temneparype +25 T, U XONOIHBIM TEJIOM C
temneparypoii —18 T. B HekoTOpplii MOMEHT MalllMHy 3alyCTHJId B OOpaTHOM
HaTpaBJIeHUH, TaK YTO BCE COCTABJISIIOIIME TEMJIOBOro OanaHca — paboTa U KOJMYecTBa
TEIUTOTHI — TOMEHSUTA CBOM 3HaKH. [Ipu 3TOM 3a CUéT paboThl, COBEPIIEHHOM IBUTATETEM
TEIUIOBOM MaIllMHBI, OT XOJIOJJHOTO Teja TeIyIoTa CcTalla OTOUpaThes, a TEIUIOMY Tely —
coo0IaThCs.

Kakyto paboTy coBepIlni IBHraTeilb TEMJIOBOW MAITHHBI, €CIH KOJIUYECTBO TEIIOTHI,
OTBEIEHHOU OT XOJNoxHOro Tena, paBHo 165 k/[x? OTBeT OKpyIJIMTe A0 LEJOro 4rcia

kJx.

© Cratl'pan 2013r.
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MerTtammudeckuit quck pamuycoM I = 10 cM ¢ MajbIM COMPOTHBICHHEM BpaIllaeTcs B
MarHMuTHOM TIOJie ¢ WHAyKIueid B 2 Tn, mepneHAUKYISPHOU TUIOCKOCTH IWCKa, C

yrioBoit ckopocteio ® = 300 ct. Yepes CKOMB3SIINE KOHTAKTBI K CEPEMHE M K KParo
JIUCKa TOJAKIOYEH pe3uctop compotuBieHneM R = 1 kOwm, u mapamienbHO eMy —
kongencarop émkocteto C = 1 mMx®. Kakum 3apsgom Q B yCTAaHOBHBIIEMCS peXHMeE
3apspKeH 3TOT KOHIEHCATOp?

Ceer ¢ jmHOW BoJMHBI A = 5461 aHrcTpeM mnagaeT HOpPMajbHO Ha IU(GPAKIMOHHYIO
pemérky. OmHOMY W3 TJaBHBIX IU(PPAKIMOHHBIX MAaKCHMYMOB COOTBETCTBYET YIOJ
mudpaximn 30°,a HAMOONBIINE MOPSIOK HAOIIOIaeMOro CIIeKTpa paBeH 5.

Haiinnre nepron naHHON peméTKu.

Cnpaska. 1 anzcmpem = 10720,

Hame ComHime TepsieT 3a cuéT M3ITydeHHUs CBeTa Maccy, MpuMepHoO paBHyto 1, 39- 10°
MUJJIMApOB TOHH B roA. Haiinure conHe4yHylo mOCTOsIHHYIO uisi Mapea, TO ecTb
CpeIHIOI 5BHepruio, mnomajamoimyro 3a 1 cekynny Ha 1M~ moBepxHoOCTH,
MEepNeHANKYISIPHOM  HampaBeHHWIO COJHEYHBIX Jy4ed, Okoilo Mapca BHe ero
aTMocdepsl. M3BecTHO, 4TO cpemHuil paamyc opoutel Mapca B 1,52 pasa Oomnbime
CpellHero paamyca OpOWTHI 3eMilH, KOTOpbI cocTaBiusieT okono 150 munnnoHOB

kuiiometpoB. OTBeT BbIpasute B KBT /M.

© Cratl'pax 2013




Paiion.

TpenupoBouHasi paéora Ne 2
no ®U3UKE
5 ¢eBpans 2013 roga

11 kaacce

Bapuant 2

T'opoa (HaceIéHHbBII MYHKT)

I xouna.

Kaacec.

damuana

HNmsa

OTtuecTBO.
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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

JIJis BBITIOJTHEHUS DK3aMEHAI[MOHHOW paboThl mo ¢usuke oTBoguTcs 235 MuHyT. PaboTa
COCTOMT M3 3 HacTel, BKIFOHAOMuX B cedst 353amannii.

Yactb 1 comepxur 21 3ananne (A1-A21). K kaxaoMmy 3afaHuio TaéTcsi YeThIpe BapHaHTa
OTBETa, U3 KOTOPBIX TOJIEKO OAWH MPaBUIbHBIH.

Yacte 2 comepxur 4 3amanus (B1-B4), Ha xoTopble Hago IaTh KPATKMH OTBET B BUJE
MOCIIeIOBAaTeILHOCTH HUDD

Yacte 3 comepxur 10 3amau: A22-A25 ¢ BeIGopoM oxHOro BepHoro oreeta u C1-C6, mms
KOTOPBIX TpeOyeTcs AaTh Pa3BEPHYTHIC PeIICHUs.

IIpn BEMHCIEHHAX paspelIaeTcs HCIOIB30BaTh HEMPOrpaMMHUpPyeMBIil KaibKyisTop. Bce
onanku EI'D 3an0NHSIOTCS ApKUMHU YE€PHBIMU YepHUIIaMu. J[oImycKaeTcsl HCIONb30BaHKe TeIeBOMH,
KAl pHOW WJIM MepbeBON pydeK.

Ilpn BeIMONHeHWH 3amaHMil BBl MoXeTe moib30BaThCsl uYepHOBHKOM. OOparmaem Barre
BHUMaHHe Ha TO, YTO 3aIlFCH B UepHOBHKE He OYIyT YIUTHIBATHCS IIPH OLICHUBAHUH PaOOTHI.

CoBeTyeM BBINOJNHATE 33JlaHHMS B TOM HOpsAAKE, B KOTOPOM OHHM HaHBI [ >KOHOMHUH
BpeMeHH IIpOoIlycKaliTe 3aJaHue, KOTOpoe He YHaéTcsl BBIIONHUTHL Cpazy, U Iepexoiure K
cienyromeMy. Ecnu mocie BbimosHeHust Bceil pabotTel y Bac octanetcs Bpems, Brl cmoxere
BEPHYTHCS K IPOIYIICHHBIM 3aaHIIM

bamnel, monmydeHHele Bamm 3a BBINONHEHHBIE 3afaHus, cymmupyrorcs. [loctapaiitTech
BBITIOJIHUTh KaK MOKHO OOJIbIlIe 3a7jaHuii U Ha0paTh HauOOJIbIIIee KOJMYeCTBO OaIOB.

Kenaem ycnexal

© Cratl'pax 2013r.




Hike mnpuBeneHs
BBIMOJIHEHUU pabOTBHI.

@usnka 11 xmace Bapuant 2

CIIPAaBOYHBIC JaHHBIC,

KOTOpble MOTYT MOHagoOuThCS Bam npu

J:leCﬂTI/l‘{Hble NMpUCTaBKHU

3

Hi‘;::;l:)' O6o3Hauyenue | MHOKHTEID Hz:;n}:zl;o- OGosnavenne | MHuoxuTesIb
rura r 109 CaHTH c 1072
Mera M 106 MUIUTH M 1073
KHJIO K 103 MHUKPO MK 10°°
IEeKTO r 102 HaHO H 107
aeun it 107! TUKO I 10712

KoncTanThbl
YUCIIO T r=3,14
YCKOpEHHE CBOOOIHOIO MaJCHUs Ha 3eMiie g=10 M/c?

I'paBUTAlMOHHASA ITOCTOSTHHAA

G=6,7-10""1 H-m%/kr?

YHUBEpCajibHasd ra3oBast IOCTOAHHAA

R =28,31 [Ix/(monb-K)

rnoctosiHHast boibliMaHna

k=1,3810"23 /K

IIOCTOsIHHaA ABoraz[po

N, =6:10% Mo !

JNEKTPUUYECKUIN 3apsi)

CKOPOCTB CBETa B BAKyyMe c=3-108 m/c
KO3(HUIIUECHT MPOIOPINOHATIBHOCTH k= I _ 9-10% H-m2/Ki2
B 3aKkoHe Kyrona 4meg
MOJLYJTb 3aps/a JIEeKTPOHa (3JIeMEHTapHbIH

AYIIb 3apsi) TpoHa ( p e=1.6-10"19 K

nocrosaHasg [1nanka

h=6,6-10% Ix-c

CooTHOIIEHHUS MEKIY pa3jiinYHbIMHU ¢ IMHUIIAMU

Ousuka 11 xkmacc Bapuant 2

Macchbl yacTuin

oneKTpoHa  19.1-10 3 kr~55-10%a. ¢. m.
npotoHa  |1.673-1027 xr~ 1.007 a. e. m.
HEHTPOHA |1 675-10~27 kr ~ 1,008 a. e. M.
Il1oTHOCTH
BOJIBI 1000 kr/M> | TTOICOTHEYHOTO Macia 900 kr/m>
JpeBecHHBI (COCHA) 400 kr/M°  |amoMuHEsS 2700 kr/m>
KepOoCHHa 800 kr/m>  |Kernesa 7800 kr/m>
pTyTH 13 600 xr/m>
YiaeabHas TEI0EMKOCTh
BOJIBI 4,2-10 3 Jox/(xr-K) AITFOMUHUS 900 JTx/(xr-K)
Ip/1a 2,110 3 Ix/(xr-K) Menu 380 x/(xr-K)
xenesa 640 Jx/(xr-K) qyryHa 500 Ix/(kr-K)
ceunna 130 x/(kr-K)

YaeabHas TeNJa0Ta

napooOpa3oBaHusl BOJIBI

2,3-10 © JTx/xr

IJIaBJICHHS CBHHIIA

2,5:10% Jik/kr

IJIaBJICHUA JIbJAA

3,3-10 3 Jlx/kr

HopMmaabHbIe YCJI0BHSA

nasnenue: 10° Ila, temmepatypa: 0 °C

MoJasipuasi Macca

TemIeparypa 0K=-273°C

aTOMHas €MHUIIA MACChI la.e m=1,66 10727 kr
1 aToMHas eIMHNIIA MACChI SKBUBaJICHTHA 931,5 M>B

1 5EeKTPOHBOIBT 1sB= 1,6'10_19 Jx

© Cratl'pag 2013 ¢

asora 281073 kr/moub renaus 4-1073 kr/Monb
aprosa 40-1073 kr/moub KHCIOpOJia 32:1073 kr/mob
BOJOpOJa 2-1073 kr/Momnb JINTHUS 6-10"2 xr/mMomb
BO3/lyXa 291073 kr/mob HEOHa 20-1073 kr/mMoIb
BOJIBI 18:1073 kr/moub YIIEKHCIIOro Ta3a 44-1073 kr/mob

© Cratl'pag 2013 ¢
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Yacrs 1 JIBa mapuka OAMHAKOBOM MaccoW m ABMXKYTCA BHII CBEPXY
C OJTMHAKOBBIMHU TI0 MOZYJIO CKOPOCTSIMH BJIOJIb

N . I 2
Ilpu 3b1n0ﬂnenll;u 3a0anuit lmfll;mAZII 6 o0Onanxke omeemoe Ne 1 noo Homepom FOpPH30HTAIBbHOH IocKocTH XY. M3BecTHO, 4TO . = i,-‘
eévinonnsemozo Bamu 3a0anun (A1-A21) nocmasvme 3naKk «X» 6 Kiemouke, HoMep JUI CHCTEMbl Tell, BKIIOYAoWeil 00a Mapuka, @
Komopoil coomeemcmeyem Homepy evlopaniozo Bamu omeema. IPOEKIMsL MMITYJIbCa Ha oCh 0Y MEHbIe Hyls, a % T}
|:| " MOJTyJIb TPOCKIIMY UMITyJIbca Ha och 0X Oombiie 4+ 3
Al | MarepuanbHas Touka JBmxXeTcs Bioiib ocu OX. E€ koopauHara x w3MeHsieTcs
b MOZYJISl IPOEKIIMU UMIyJbca Ha och (Y. B atom 0 =

C TeueHHeM BpeMeHH ¢ 1o 3akoHy x(¢) =3 —3t+ 2t (Bce BeNUYMHBI 3a]aHbI Cllydae HaIpaBJIeHHE CKOPOCTH BTOPOTO IIApHKa

B CH). B MOMeHT BpeMeHU =2 ¢ MPOEKIHs CKOPOCTH MaTepUalbHOH TOYKH Ha JIOJDKHO COBIIAJIATh C HANpaBICHUEM, 0003HAYCHHBIM HU(POU

och OX

D1 2) 2 3)3 4) 4
1) Gyzmer nonoKUTENLHON 2) Gyaer OTpULATENbHOM

=
)

Teno mpwxkercs BIoiab ocu OX TON NEWCTBHEM CHIIBI ¥, m/
F =2 H, nanpasnenHoil Biosib 310l ocu. Ha pucynke
npuBeA€H TpaduK 3aBUCHUMOCTU INPOEKLUH CKOpPOC-

M V. Tela Ha 3Ty ocb or Bpemenu f. Kakyro

3) Oyuer paBHa HYIIIO 4) MO)KeT UMETH JII000M 3HaK

Bpycok Maccoif m JBMTaloT PaBHOMEPHO BHHU3 BJOJb
HAKJIOHHOM IIEPOXOBATOU MIOCKOCTH, PACIIOIOKEHHOM O]
yIraoM o K ropu3oHTy. KoddduumeHT TpeHus Mexmy
MOBEPXHOCTBIO OpyCKa ¥  MOBEPXHOCTBIO  IIOCKOCTH
paBeH [ Mojysib CHJIBI TPEHHs, JCHCTBYIOIICH MEXKIy MOBEPXHOCTBIO OpycKa u 1) 4Br 2) 8 Br 3) 10 Bt
TIOBEPXHOCTHIO TIIOCKOCTH, PABeH

MOIIIHOCTh Pa3BUBAET 3Ta CHJIA B MOMEHT BPEMCHU
t=4c¢?

—_— 2w o O

712345 6r¢

OHOPOHBIA CIIOMHON KyOMK YCTaHOBJEH TakK, 4YTO
OJTHAM CBOUM pPe6pOM OH ONHpAETCs Ha IIEPOXOBATYIO

nr 2)0 3) F—umgsina  4) {Hmgeosa MOBEPXHOCTh BEPTUKAIBHOM CTEHBI, @ APYyIUM pebpoM —

Ha  NICPOXOBATHI  TOPM3OHTANbHBIA moin.  KyOuk

HaxoquTcs B paBHOBecuu. Ha pucyHKe moka3aHbl CHIIBI,

KOTOpBIE JEHCTBYIOT Ha KyOWK. OTHOCHTENBHO KaKHX

OHOPOHBIA TNPAMON CTepKeHb MOKOUTCS B Taakoll cdepudeckoi waie, TOYEK, 0003HAUCHHBIX HA PHCYHKE, MOMEHT CHIIBI TPEHHSI
MPUKPEIUIEHHON K moiy. Ha kakoMm pHCyHKe NpaBWIBHO yKa3aHbl HalpaBICHUA Fsz KyOHKa O CTEHY PaBeH HYIIO?

00euX CHUJI peakLuy, JeUHCTBYIOLIHUX CO CTOPOHBI CTEPXKHA Ha yaury?

1) 4 2) AuC 3) BuC 4) 0
B yuebHuke no Qusuke B oHOM n3 ab3aneB HamucaHo: «BymeM cuMTaTh, 4TO
MOJIEKYJIBI  yJIOBIETBOPSIOT CIEAYIOIMM TpeGoBanusam: 1) MX MOXKHO CUHTaTh
MaTepHaJbHBIMM TOYKAMH; 2) OHM XaOTHUYECKH JBUIKYTCS, @ IPU CTOJKHOBEHHH

C IpyTMMH MOJIEKYJaMHd WM CO CTEeHKaMH COCyAa BeayT cebs Kak aOCOIIOTHO
yOpyrue mapel; 3) B MPOMEKYTKaX MEXKAYy CTOJKHOBEHUSMH C APYTHMHU
MOJIEKYJIaMH M €O CTEHKaMH COCyJa OHM JIBJKYTCS pPAaBHOMEPHO U

npsMonuHelHo». Kakas ¢usuueckas Mojenb ONMChIBaeTCS B OTOM abzare
yueOHHKa?
1) MoHOKpHCTaTHYECKOE TBEPIOE TEIIO
@ @ 2) MOJMKPUCTATUTMIECKOE TBEPOE TENO

3) upeanbHas KUIKOCTh
1)1 2) 2 3)3 4) 4 4) uneanbHbINA ra3
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A8 | Ha pucynke n300pak€H IUKIMYECKUH MPOLECC sl UealbHOro |’
ra3a. M3o0apuyeckoMy CKaTHIO Ta3a COOTBETCTBYET Y4aCTOK

1) 12 2) 2-3 3) 34 4) 4-1

B nporecce KpUCTAILIM3AIUK BO/IbI IPH HOPMAJILHOM JIABJICHUH €€ TeMIIepaTypa

1) nmoHmxaercs

2) moBBILIAETCS

3) He uzMmeHsieTca

4) OTBET 3aBHUCHUT OT CKOPOCTU OTBOJIA TEIJIOTHI OT 3aMEP3AIOILEN BOIbI

Ha  pucynke  uw3o0pakeHbl  TpauKh  3aBUCUMOCTEH 7.K
Temneparypsl 7 OT BpeMEHM ¢ I ABYX TBEPAbIX Ten 4 u B,
HarpeBacMbIX B JBYX OJMHAKOBBIX medax. Kakoe w3
CJICAYIOIINX YTBEPKACHUH ClIpaBeiINBO?

A. Tena A mu B MOTyT COCTOSITh M3 OJJHOI'O BEHIECTBA, HO Macca
Tena A B 2 pasza Goibliie Macchl Tena B.

b. Tena A u BMOryT UMETh OJMHAKOBYIO MacCy, HO yHelbHas TEIIOEMKOCTh
Tena A B TBEPJOM COCTOSIHUM B 2 pa3a MEHBIIIE YJENbHON TErIoéMKocTH Tena B
B TBEPJOM COCTOSIHUH.

.Jru.l.'ll 1

1) tosnbko A 2) tonpko b 3)uA,ub 4) au A, uu b

MerTal4aeckoe TeNo 3apsyKEHO OTPHLATENILHBIM DIICKTPMYECKUM 3apsiaoM. Ha
KaKOM PHMCYHKE MNPaBUJILHO TI0KAa3aHO HAIpaBICHUE BEKTOPA HANPKEHHOCTH
5JIEKTPOCTATHYECKOTO MOJIs BOJIM3M MOBEPXHOCTH MPOBOJIHUKA CHAPYKHU OT TeJia?

® @

D1 2) 2 3)3 4 4
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A12 | Pesucrop c¢ comporusieHueM R moaximodaioT k ucroyHuky Toka ¢ DJC Em
R
BHYTPEHHUM COIIPOTUBIIEHHEM 1 = 3 Ecimu noxirouurs 3TOT  PE3UCTOP

Kk uctoynuky Toka ¢ OJIC E, = E{ur = 37}, To MOIIHOCTS, BBIIETAIOMAACS B 3 TOM
pesucTope,

1) ymensmmres B 1,25 pasa 2) ysenwuurcs B 4 pasa

3) ymensbiuures B 2,25 pas 4) ue uzMenurTcs

[IpsimoyronbHasi paMKa pacroyiokeHa B TUIOCKOCTH YepTeka (] ®F
U HacakeHa Ha Jexallyro B e€ miockoctu ochk OO0, kak
MoKa3zaHo Ha pucyHke. [lo pamke Te4€T MOCTOSHHBIN
SNeKTpudeckuil Tok /. Pamka HaxoauTcss B IMOCTOSHHOM
OJTHOPOJHOM MArHUTHOM Iojic B, HampaBJICHHOM TaK, Kak
MOKA3aHO HAa pHCYHKE. JIeWCTByromme Ha paMKy CHIIBI 2
Awmriepa ctpeMsrcs

1) mosepuyth pamky Bokpyr ocu OO’

2) pacTsHyTb paMKy

3) cxaTh paMKy

4) 0JHOBPEMEHHO CKaTh PaMKy U IIOBEPHYTH €€ BOKPYT ocu OO0’

KoneGarenbHblii KOHTYp COCTOMT W3 BO3JIYIIHOIO IUIOCKOrO KOHIEHCATOpa MU
KaTyIIKu HWHAYKTUBHOCTH. IInacTurab KOHACHCATOpAa HAYUHAOT MCEIAJICHHO

pa3aBUTATh. 3aBUCHMOCTh KBaJpara AJIMHBI BOJIHBI 7\,2 QJICKTPOMArHuTHBIX

KoJIeOaHU OT paccTostHus d MEXKIy IUIAaCTHHAMH KOHJICHCAToOpa B 3TOM
K0J1e0aTeJIbHOM KOHTYpPE IPaBUIIBHO II0Ka3aHa Ha PUCYHKE

® @ ©) ®

3
)
%
4
]
i

1 2) 2 3) 3 4) 4
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OnTuueckass CHCTEMa COCTOMT W3 TOHKOM i Meteoput maccoii 10 TonH npubamkaercs K cepuueckoil mianere. Paauyc sToit

coOmparoIei JIMH3BI ¢ (POKYCHBIM PacCTOSHUEM F 6
wianetel  6:10° M. I'padbmk  3aBucumMoctn  cuibl  F TPaBUTAIMOHHOTO
U TOYEYHOIO HCTOYHHMKa cBera S. McTounHuk Y

HAYMHAIOT  JIBMIAaTh  INapajjieJbHO  IJIaBHOU b 3 i ] B3aWMOJICHCTBUSI TUIAHETH ¢ METEOPHTOM OT PACCTOSIHUS d MEXIy WX ICHTpaMu
o . .

ONTUYECKOW OCHM JMH3Bl B  HaIpaBJICHUM, et B n300pakEéH Ha PUCYHKE (CIUIOMIHAS JINHHS).

MOKa3aHHOM CTpeNIKOi. B kakoM U3 HampaBieHHH, F,xH

YKa3aHHBIX HYMEPOBAaHHBIMHM CTPEJIKAMH, HAYHET [ :‘E 5 3 150

S
L
1 ‘.“
i
'
-
~.
S

IOpH  3TOM MepeMemarsest m3o0paxenue S’ . -
HCTOYHUKA? iy

100
D1 2) 2 3)3 4) 4

Onruyeckas cxema MpelncTaBisieT coboil  AudpakIHOHHYIO
PEETKY U HEJANEeKO PACIONOXKEHHBIM MapajuiebHO €d IKpaH. —
Ha pemérky HOpManbHO MajaeT napauieabHblil My4YOK BUAMMOTO
I71a30M OEJIoro CBeTa.
Bribepute BepHOE YTBEPIKICHUE, €CIIM TAKOBOE HMEETCH.
A. JlanHas onTHYECKasl cXema IMO3BOJISIET HAOJII0ATh HAa dKpaHe
Ha0Op pasyKHBIX JU(DPAKIIMOHHBIX MOJIOC. 20
b. [lns toro d9ToOBI MONYYHTH HA OSKpaHe H300pakeHHE IH(PAKIHOHHBIX
MaKCUMyMOB, HEOOXOAMMO YCTAHOBUTb 3a pEIIETKONH COOMpaIoLIyl0 JIMH3Y, H e
B (h)OKAJIBHOM TIIOCKOCTH KOTOPOH JOJIKEH HAXOJUTHCS SKPaH. o 4000

80

60

—_—
—_—
—_—

8000 12000 16000 d, kn

yCKOpCHI/Ie CBO6OI[H01"O MnagcHus Ha MOBEPXHOCTH STOM IIAHEThI MIPUMEPHO paBHO

1) Toneko A 2) tonsko b 3)uA,ub 4) Hu A, Hu B.
1) 9,2 m/c? 2) 0,6 m/c? 3) 0,02 m/c? 4) 92 m/c?

MDOTOHBI HE MOTYT XapaKTEPU30BAThHCS
[IKOJIBHUK TIPOBOMI SKCIIEPUMEHTBI [0 M3yYEHHIO 3aKOHOB MIeaIbHOro rasa. OH

1) sueprueii 2) uMIyIbCOM 3) uacroroii 4) pasmepom B35/l CHAOXXEHHBIM TEPMOMETPOM coOCyl, OOBEM KOTOPOIO MOXKHO W3BECTHBIM
- 00pa30M U3MEHATH IPH TIOCTOSHHOM atMochepHoM naBiienuu 99,5 klla. Meaienno
Ha pucynke n300paxkeHa CXeMa 3JIEKTPOHHBIX MEPEXOIOB MEKITY —————————
3 HarpesBas BO3AyX B COCyJ€ M 3alMCBHIBas IMOKa3aHWsA IPUOOPOB, OH MOTyYHI
SHEPreTHYECKMMH  YPOBHSMH atoma, TIPOMCXOJISIINX .
. = 3aBHCHMOCTh 00BEMa ¥ rasza oT ero Temmneparypsl 7. IToMydeHHYIO 3aBUCHMMOCTD
c usnydenreM GoToHa. MakCUMalbHBI UMITYJIEC UMEET GOTOH, 2 " T
H3ITySaeMBIi TIpH TIepexoTe IIKOJILHUK O(OPMHJI B BUJIE TOYEK, HAHECEHHBIX Ha VT-1uarpamMmy (CM. PUCYHOK).
| 4 [onb3ysce 5TOH aMArpamMMoi, HalUTe, CKONBKO MONed Bo3myxa (IPHMEPHO)
COZIEPXKATIOCH B COCY/IE.
H1 2) 2 3)3 4) 4 oo
OnHO W3 CNEACTBHI 3aKOHa PaJMOAaKTUBHOTO Pacraga COCTOMT B TOM, YTO TpPHU 4.7 9
PaMOAKTHBHOM PACIafie sep 3a JI0ObIE PaBHBIE MOCIEN0BATENLHBIE TIPOMEKYTKH 46 - 0
BpEMEHH .
p 5 -
1) pacmanaercs CTPOro OJMHAKOBOE YUCIIO AJEP 44 ' v
2) cpelHee 4YKMCIO paclaBIIMXCs SJEp BO3PACTAET B T[EOMETPUYECKOil 43 ?
pOrpeccuu 4206

i

3) cpenHee uMCIO HepaclaBIIMXCS SIEP YMEHBLIAETCS B I'€OMETPUYECKOM , -
295 302 309 316 323 330 7K

MIPOrPeccuu

4) cpeaHee YHCIO PACHaBIIMXCS sJep Bo3pacTaeT B  apu(pMETHYECKOH 1) = 0,17 monb 2) = 5,8 MONb 3) = 22,4 monb 4) =~ 171 monb
MpOrpeccuu
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Yactp 2

Omeemom K 3a0anuam moi yacmu (B1-B4) aenaemca nociedosamenvHocms yugp.
Bnuwiume omeemuvt chauana ¢ mexkcm paoomol, a 3amem HepeHecume UX 6 ONAHK
omeemos Ne ] cnpaea om Homepa coomeemcmeyouezo 3a0aHus, HAYUHAA ¢ NePeoil
KJ1emouku, 0e3 3anamvlx, npodenos u KAKux-auoo OOROIHUMENAbHbIX CUME0]I06.
Kasicoyro yugppy numume 6 omoenvHoll Kiemouke 6 COOMEENCMEUN ¢ NPUEEOEHHBIMU
6 Onanke oopazuamu.

PaguonepenaTuuk W3iMydaeT B BaKyymMe€ TapMOHHYECKYIO SJIEKTPOMArHUTHYIO
BonHy. Eciin wacrora m3nmy4yaeMoil mepelaTYMKOM BOJIHBI YMEHBIIUTCS B 2 pa3a, a
aMIUTUTY/Ia OCTAaHEeTCs TMPEKHEeW, TO KaKk B PE3ylbTare »dTOr0 H3MEHSITCS
cieayromme (GU3NUECKUE BEIMYHHBI: CKOPOCTh PAaCIpPOCTPAHEHHS BOJIHBI, JJTHHA
BOJIHBI, MAKCIMAJIFHOE 3HAUCHUE MOJYJISI HHAYKIIMH MarHUTHOTO TIOJIST BOJHBI?
Jist KaxKI0¥ BETUYUHEI ONIPEICIUTE COOTBETCTBYIONIMI XapaKTep U3MCHCHUS:

1) yBenmuwures;

2) yMEHBIIUTCS;

3) HE U3MEHHUTCHL.

3anuiuTe B TAaOMMIly BBHIOpaHHBIC UQPBI Ui KaXKIOW (U3NUECKOW BEIUYHHBL
Hudpsl B 0TBETE MOTYT MOBTOPSATHCS.

OUSNYECKHWE BEJIMYNUHbI

A) CKOPOCTB PaCIpOCTPAHEHHUS BOJTHEI

NX USMEHEHHUE

1) ysemuuutcs
b) nymna BoNHBI 2) yMEHBIIUTCS

B) makcumanbHOe — 3HaueHME ~ MOXIYJIS  MHIAYKIMH — 3) HE M3MEHHTCS
MAarHUTHOTO I10JISI BOJIHBI

A b B
OtBer:

© Cratl'pag 2013
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Ha pbluaxkHpIXx Becax C IIOMOLIbIO JAMHAMOMETpPA
YpaBHOBEIICHBI TPy3 M 0OaHKa C BOAOH (CM. PUCYHOK).
[lepepezaB HHTBH, Tpy3 KiIamyT Ha AHO cocyna. Kak
B pe3yJIbTaTe M3MEHSIOTCS  CIEAYIoIUe (U3UUCCKUE
BEJIMYUHEL: CHJIA TABJICHUS JKUIKOCTH Ha JHO COCYZa, BEC
rpy3a, yIUIMHCHUE TPYKUHBI THHAMOMeTpa?
st KaKIoW BENUYUHBI ONPEICIUTE COOTBETCTBYIOIINIA
XapakTep M3MEHEHHS:

1) yBenuuuBaercs;

2) yMeHbIIaeTcs;

3) He U3MEHSICTCHS.

3anuimuTe B TAOMMIy BHIOpAHHBIC IUQPBI U KXW (U3NUECKOW BEITUYHHBI
Llupsl B 0TBETE MOTYT TOBTOPSTHCS.

OUSNYECKHWE BEJIMYNUHDbI NX NTBMEHEHUE

A) cua 1aBieHuUs JKUAKOCTH Ha JIHO cocyna 1) yBenuuuBacTcst
Bb) Bec rpysa 2) yMeHbInaeTcs

B) ymmnHeHue npyKuHbI AMHAMOMETPA 3) He u3MeHsIETCS

A b B

OtBer:

JIEeBATUKIACCHUK UCCIIEAO0BAl IPOIECC IMPOTEKAHUSI IOCTOSHHOTO TOKa 4Yepes
MIPOBOJIOKY M YCTAHOBWII, YTO TPHU CHIIE TOKA 4depe3 MpoBoyioky 0,5 A BoabTMETD,
MOJCOCTUHEHHBIM K €€ KOHIaM, IMOKa3biBaeT HampsokeHue 4,2 B. Ycranosute
COOTBETCTBHE MEX]y 3aBUCUMOCTSMU, XapaKTEPU3YIOIIUMHU IPOTEKAHUE TOKA
4yepe3 MPOBOJIOKY (CM. JICBBIM CTOJIOCI), ¥ YPABHEHUSMH, BBIPAKAIONIUMHU 3TU
3aBHUCUMOCTH, MPHUBEIEHHBIMU B MpaBoM crojione. K kak1oil MO3UIUU TIEPBOTO
CTONOIA MOA0CPUTE COOTBETCTBYIONIYIO MO3HIIMIO BTOPOTO U 3AIMIIUTE B TAOIHILY
BBIOpaHHbBIE UQPHI TTO]] COOTBETCTBYIONIMMHU OyKBaMH.

3ABUCUMOCTH YPABHEHUA

A) 3aBucHMOCTb 3apsja, nporekaromero 1) g = Ft,tne F=4,2 Ki/c
yepes MPOBOJIOKY, OT BpEMEHHU 2) A= Ct, rre C= 1,05 Tix/c
B) zaBucumocts  paboTBl  IOCTOSHHOTO 3) A =Dt,tne D=2,1 ix/c
JJEKTPUIECKOIO TOKA OT BpEMEHH 5 Gt, p 0’5 oo
g = Gt,rne G=0,5Kn/c

b

OTBerT:
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Ha pucynke m300pak€H MUKINYECKAN MPOIECC, COBEpIIaeMbId /7
HaJ OOJHOATOMHBIM HJCAJIBHBIM I'a30M B KOJIHYCCTBE 1 MOJIb. . 4
Y CTaHOBHUTE COOTBETCTBHE MEXKIY (PM3NIECKUMH BEITHIHMHAMH U P2
(Gopmynamu, Mo KOTOPBIM HX MOXKHO paccuuTarh. K kakaod p,
MO3UIIMK IIEPBOTO  CTOJNONA ITOJOEPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO BTOPOTO M 3AIUIIUTE B TAOJHIYYy BHIOpAaHHBIC IH(PHI
HOJI COOTBETCTBYIOIIMMH OYKBaMH.

B

OUBNYECKUE BEJIMYUHDbI DOPMVYJIbI
A) KOJIMYECTBO TEILIOTHI, IIOTJIONIAEMOE Ta30M B IIPOLIECCE 1 5 Vv
HM300apHUCCKOr0 PaCIIHPCHUS ) Epl( 2= ")
B) usmeHeHne BHyTpeHHEH OBHEPrMUM Ta3a B IPOLECCE
H30XOPUYECKOTO OXJIKICHHUS 2) p, (V- 1)
3) Vz(P1 _Pz)

3
4) EVl(pl _pz)

OtBerT:

Yacrts 3

3adanua uacmu 3 npedocmasnawm coodoit 3aoauu. Pexomendyemcsa nposecmu ux
npeosapumenvHoe peuwilenue Ha uepHosuxe. Ilpu evinonnenuu 3aoanuii A22-A25
6 onanke omeemos Ne 1 noo Homepom évinonHaemozo Bamu 3a0anua nocmagvme 3HAK
«X) 6 Klemouke, HOMeED KOMOPOU COOMGencmeyem Homepy evlopannozo Bamu
omeema.

[lapuk A Maccoil m HajgeT Ha MIAAKyIO CHMIY M IPUKPEILIEH A

K TPYXXHHE KECTKOCTBIO k, KOTOpasi MPUKpEIUieHa APyruM a:mo—
KOHIIOM K BepTuKaibHON onope. [llapuk B HajgeT Ha Ipyryio

INIAAKYI0 CIOUIy M TPUKPEIUIEH K JBYM OJMHAKOBBIM B
NpYyXKUHAM KECTKOCTBIO K Kaxaas, KOTOpBIE JPYTUMH W@%ﬁﬁ%ﬁg
KOHIIaMH TPUKPEIICHBI K BEPTHKAIBHBIM oropaMm. KakoBa

JIOJDKHA OBITH Macca Iapuka B, 9To0bl MIapuK A ¥ mapuk B coBepiiaim KoieOaHus
C OJIMHAKOBOM 4acTOTOM?

1) m 2) % 3) 2m 4) 4m

© Cratl'pag 2013

Ouznka 11 kmacc Bapuant 2 14

B kanopumertp, yIenabpHas TEIUIOEMKOCTh KOTOPOTO MPEHEOPE)KUMO Maja, HaJIIIH
150 r Bogs! ipu Temnepatype +3 °C u nonoxwiu tyna 50 T IibJa npu TemIeparype
-3 °C. Uro Oyaer HaXOOUTHCSI B KAaJIOPHMETPE IOCIC YCTAHOBICHHS B HEM
TEIJIOBOT'O PABHOBECHS?

1) Bona npu Temmneparype Boime 0 °C

2) Boga ripu temnepatrype 0 °C

3) né€n npu temneparype 0 °C

4) cmeck BoJIbI U Jbaa npu Temieparype 0 °C

[lnockass KBajpaTHas paMKa IOKOMTCA B OJHOPOIHOM
MAarHUTHOM TIOJIE, JIMHMM MAarHUTHON MHIYKIHH KOTOPOTO

MEPIEHANKYJIAPHBI €€ TOBEPXHOCTH. B HEKOTOPHIT MOMEHT

BPEMEHHM DPaMKy HAuyWHAIOT PaBHOMEPHO BpallaTbh BOKPYT i

ocH, Iexamied B Tuiockocth pamkd. Yepes 0,5 cekyHIbI B
[OCJIe Hayaja BpPAlIEHUs pPaMKH MOTOK, MPOHU3BIBAIOIINN

e€ MOBEpXHOCTh, YMEHbIIWICS B 2 pa3a. Omnpenenure

YacTOTY BpAILlEHUS PAMKH.

1) 20 06/MuH 2) 20 006/c 3) 0,5 06/Mun 4) 0,5 00/c

JlBe OQMHAKOBBIE 3BYKOBbIE BONHBI uyacToToi 1 K[, HMeromue MOCTOSHHYIO
HYJIEBYIO Pa3HOCThH (a3, paclpoCTPaHAIOTCS HABCTpedy ApYr Apyry. PaccrosHue
MEXJy MCTOYHHKAaMHU BOJIH OUYeHb BEIMKO. B Toukax 4 m B, pacroiloKEHHBIX Ha
paccrostHuM 99 cM ApYT OT Apyra, aMIUIMTYa KojdeOaHui MakchuManbHa. Ha kakom
paccTossHUM OT TOYKH A HaxXOAMTCS ONvKaliias K HEW Tovka, B KOTOpPOU
aMIUTATY1a KoJiebaHuii Takke MakcuMaibHa? CKopocTh 3ByKa B Bozayxe 330 m/c.

1) 16,5 cm 2) 66 cm 3) 33 cm 4) 3 mMm

He 3a6y0bme nepenecmu éce omeemsul 8 O1aHK omeenos Nel,
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Ilonnoe pewenue 3aoau CI1-C6 neodxooumo 3anucamo ¢ d1anke omeemos Ne 2. Ilpu
oghopmnenuu pewienusn ¢ oaanke omeemos N 2 3anuwiume cHaAuana Homep 3A0AHUA
(Cl, C2 u m. 0.), a 3amem peuwienue coomeemcmeyouieii 3aoauu. Omeemuvl
3anucvléaiime 4émKo u pazoopuueo.

['puGHHUK yIEN OT JIOPOTH JaJeko B Jec u 3abmyauics. Kommnaca y Hero He 6bLI0,
noroia Gbla 06NauHasi, CONHI@A HE BUIHO, a 6€3 OPUEHTALMU 110 CTOPOHAM CBETa
HAlTH 0pOTY K CBOEMY aBTOMOOHIIIO GbLIO HEBO3MOXKHO. B kapMaHe y Hero GbLiu
POTHBOOINKOBbIE ABTOMOGHIIbHBIE OYKH, MOKPBITBIE MOMSPOUIHON TIEHKOH. OH
BBIIIEN Ha TOJISAHY, 10CTAIl OYKH M CTAll UX MOBOPAUMBATHL BOKPYT ONTHYECKOH OCH
OYKOBBIX CTEKOM, TSI CKBO3b HUX HAa HEGO B PasHBIX HampabieHusx. Oka3anoch,
494TO B OJHOM U3 HaHpaBHeHI/Iﬁ WHTCHCHUBHOCTDH CBETA, NPOIICAIIECTO Y€PE3 OUKU OT
o0nayHoro Heba, CHILHO MEHSIETCS, & B JIPYrOM, HEPICHANKYIIPHOM TIEPBOMY, HE
MensieTcst. [ToMor i TpUGHUKY 3TOT (aKT COPUEHTUPOBATHCS?

O6T)5ICHI/ITC, OCHOBBIBAsICh Ha U3BCCTHBIX (I)I/I?)I/ILICCKI/IX 3aK0OHax u
3aKOHOMEPHOCTSIX, CMBICII €10 JeicTBHil 1 ykaxkuTe Hanpasienue Ha COHIIe.
Cnpagka: nonspoudnas niéHka umeem 6bIOCICHHOE HANPAGIEHUE U NPONYCKAem

MOJNLKO nNpoexKyuro eexkmopa Hanp}zofcé'Hﬂocmu ONIEKMPOMACHUNIHO2O0 NOJIs E
8 C8eMOBOIL BOIHE HA MO HanpaejieHue.

Ilonnoe npasunsvnoe peuienue kaxcooi u3 3aoau C2—C6 00ascHo cooeprcams 3aKOHbL U
opmynel, npumenenue KOMoOPHIX HEOOXOOUMO U OOCMAMOYHO O/ PeuleHus 3a0adu, a
maksice mamemamuyeckue npeoopaz08anus, pAcuémol ¢ YUCIAEHHBIM OMEEMOM U npu
Heo0X00uMoCmu pucyHoK, NOACHAIOWUIL peulenue.

PaBHOCTOPOHHUIA TPEYTONBHUK, COCTOSIIMI U3 TPEX KECTKUX %%
NETKMX CTEP/KHEH, MOXET BpAIIaThCs 0O€3 TPEHWsS BOKPYT 74
TOPU30HTAJILHOM OCH, COBIAAAIOIIEH C OJHOU U3 €T0 CTOPOH.

B Touke mepeceueHuss JABYX JPYTHX €ro  CTOPOH

K TPEYrOJbHUKY NPUKPEIUIEH MAacCUBHBIH TIpPYy3UK (CM.
pucyHok). Kak 1 BO CKOJIBKO pa3 U3MEHHUTCS [IEPUOJ MaJIbIX
KoJIeOaHUHM Tpy3MKa OKOJO €ro MOJO0KEHHUs PaBHOBECHS, €CIM OCh BpAILICHUs
HAKJIOHUTH TOJ YTIoM 0 = 45° K TOpU30HTY?

NN

WneanpHas TEIUIOBasi MAlIMHA OOMEHHBACTCS TEIUIOTOH C TEIUIBIM TEJIOM —
OKpy’KarolleH cpeaoi, Haxoasmiencs npu Temneparype +25 °C, 1 X0JI0JHBIM TEJIOM
¢ temreparypoid —18 °C. B HEeKOTOpBIi MOMEHT MaIllMHYy 3allyCTHIN B O0OPaTHOM
HalpaBlICHHH, TaK YTO BCE COCTaBJSIFOIIME TEIIOBOrO OamaHca — paboTa M
KOJIMYECTBA TEIUIOTHI — TOMEHSUIM CBOM 3HakW. I[Ipm »TOM 3a cu€r paboTsl,
COBEPLIEHHON JBUraTeiIeM TEIUIOBOW MallHMHBI, OT XOJOJHOIO Tejla TelyoTa cTaja
0TOMpaThbCs, a TEIIOMY Tely — COOOIAaThCS.

Kakyio paboTy coBepumimy ABUraTeib TEIUIOBOH MAIMHBL, €CJIM KOJIUYECTBO
TEIUIOTHI, COOOMEHHON TE€utomy Teny, paBHO 193 xJ[k? OTBET OKpyriaure [0
mesnoro yucia kJx.
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Mertanmmnueckuii uck paanycom » = 10 cM ¢ MajbIM CONPOTHUBIICHUEM BpaIaeTCs
B MAarHUTHOM ToJie ¢ uHAyKuued B = 1 T, neprneHauKkyaspHON MIOCKOCTH JHCKa,

¢ yrioBoii ckopocThio ® =100 ¢!, Uepes ckonmb3sime KOHTAKTHI K CEPEMHE U

K Kpal0  JAMCKa MOAKIIOU€H  pe3uctop comnporusieHueM R =10xkOm, u
MOCIIEIOBATENIEHO ¢ HUM — KoHaeHcaTop EMKocThio C = 3 Mx®. Kakum 3apsiom O
B YCTaHOBUBIIIEMCSI PEKUME 3apsDKEH dTOT KOHAEHCATOP?

CBeT ¢ HEeM3BECTHOH [UIMHOM BOJIHBI IaJaeT HOPMAaJbHO Ha AU(PaKLIMOHHYIO
pewéTky ¢ mnepuoioM d =4 MKM, M OJHOMY M3 TJaBHBIX JU(PPAKIHOHHBIX
MakCHUMyMOB cooTBeTcTByeT yroun nudpaxinun 30°. [lpu 3tom HamOombIwid
MOPSIIOK  HaOJIIoJjaeMoro crekTpa paBeH 5. Hailiaure anuHy BOJHBI A CBeTa,
MaJA0IEro Ha PeIETKY, U BBIPA3UTE €0 B aHICTPEMAX.

Cnpagxa: 1 anecmpem = 10~ 10 5,

Hame Connie TepseT 3a cYET M3JIyYeHHs CBETa MacCy, NPUMEPHO DaBHYIO
1,39-105 MWUIHAPIOB TOHH B ToA. HaliguTte COMHEYHYIO MOCTOSHHYIO MJif

Beneprl, TO ecTh CpeAHIOI SHEPTHIO, IOMAMAIONIYI0 3a | CEeKyHOIy Ha 1 m?

[IOBEPXHOCTH, NEPHEHAUKYIAPHOH HAIpPaBICHUIO COJIHEUHBIX JIydeH, OKOJIOo
Benepsr BHe e€ atMocgepsl. M3BecTHO, uTO cpemHmit pagmyc opOUTEI Beneps
cocrasisieT 0,72 oT cpenHero paauyca opOUTHl 3eMJIM, KOTOPbIH IPUMEPHO paBeH

150 munonam kusioMeTpoB. OTBET BbIPA3UTE B KB1/M2.

© Cratl'pag 2013 ¢
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HNucTpyKius N0 BHITOJTHEHUIO Pad0ThI

J1s BBINOJIHEHMS SK3aMEHALMOHHON paboThl mo ¢usuke oTBoautcs 235 muHyT. Paborta
COCTOMT U3 3 yacTeif, BKIIOYAIOIMX B cebs 35 3anaHui

Yactb 1 cogepxut 21 3azanue (A1-A21). K xaxjgomy 3ajaHuiO JaéTcs deThlpe BapuaHTa
OTBeTa, U3 KOTOPBIX TOJBKO OJWH NpaBIbHBIN

Yactp 2 cogmepxur 4 saganus (B1-B4), Ha koTopbie HaJo JaTh KpaTKUl OTBET B BHJE
noclieJoBaTeIbHOCTH LU

Yacts 3 cogmepxur 10 3amau: A22-A25 c¢ Beibopom oaHoro BepHoro oteeta u C1-C6, nng
KOTOPBIX TpebyeTcs JaTh pasBEPHYTHIE PeIleHUs

Ilpu BBIUMCIEHMAX paspellaeTcs HCIONB30BaTh HeNporpaMMHUpyeMbiit kaibkynatop. Bcee
6nanxu EI'D samoiHAIoTeS SpKUMHU YEPHEIMU YepHUNaMU. JoIy ckaeTcs UCTIob30BaHue reeBoi,
KallWJUISPHOH WM IepheBOi pyUek

Ilpu BeImonHeHuM 3ajaHuit Bel MoxkeTe mMonb3oBaThes udepHoBHKOoM. Obpainaem Barmre
BHMMaHHE Ha TO, YTO 3allCH B UePHOBUKE He Oy IyT YHUTHIBAThCS MPH OLIEHUBaHUU paOOTEI.

CoBeTyeM BHINONHATH 3aJaHUS B TOM IOPAAKE, B KOTOpOM OHH JaHB [y sKoHOMUM
BpeMeHM IIpollycKalTe 3ajaHHe, KOTOpOe He YZJaéTcs BBINONHMTBL Cpa3y, M MNepexomuTe K
crefytomeMy. Eciu mociie BhIOJNHeHU Beelt paboThl y Bac ocranetca Bpems, Brl cMoxere
BEPHYThCS K NPOITY IEHHBIM 3aJaHHSIM

Bamnel, monyueHHele BaMu 3a BBINOJIHEHHBIE 3afaHMd, cyMMmupylotcs. Ilocrapaiitecnh
BBIIONTHUTD KakK MOKHO OoJblIe 3aJaHuit 1 HabpaTh Haubonbllee KOMMIECTBO OaIoB

Kenaem ycnexa!
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Hwke mnpuBencHbl COpaBOYHBIC [JaHHBIC, KOTOPBIE MOryT MOHAJI00HTHCA Bam mpu
BBITIOJTHCHUH pabOTHI.
JecaTHUHbIC TPHCTABKH
Haumeno- Haumeno-
OGo3HaueHHe MHo:KHTEb OGo3HaveHue MHoskHuTEb
BaHHe BaHHe
rura r 109 CaHTH c 1072
Mera M 10 MWIIH M 1073
KWJIO K 103 MHKPO MK 1076
reKTO r 102 HaHO H 1079
Jeuu A 107! KO u 10712
Koncraurhi
YUCIIO T 7=3,14
YCKOPESHHE CBOOOJHOTO MaJCHUS Ha 3eMJIie g2=10 m/c?

IpaBUTALIHOHHAA NMOCTOAHHAA

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

YHUBCpCaJbHad ra3oas nNOCTOAHHAA

R =831 Ix/(Monb-K)

MOCTOsAHHAs bosbLMaHa

k=13810"2 /K

MOCTOAHHAaA ABOl'aleo

NA =6-10%3 momp !

INMEKTPHUECCKUI 3apsia)

CKOpPOCTb CBETaA B BAKyYyME =310 m/c
k03((HLHMEHT MPONOPLHOHATBHOCTH k= 1 _ 9-10% H-w2/K 2
B 3akoHe KyjioHa dmeg ’
MOy JIb 3apAaa 3JEKTPOHa (3JIe MEHTapHBbIi

Ay b 3ap pota ( P e=1,610 1°Ka

noctosiHHas [1nanka

h=6,6"10"% k¢

CooTHOmICHUS MEKAY Pa3JIMYHbIMM CAMHULIAMHA

TEMIICPATY Pa

0 K=-273°C

aTOMHasl € AHHHULIA MACChI

la.e.m.=1,66-107%7 xr

| aToMHast ¢ AMHHUIIA MAcChl SKBHBAJICHTHA

931,5 MsB

| 3neKTPOHBOIBT

15B=1,6:10"1 I

®usuka. || knacc. Bapuanr 3

Macchl yacTui

HopManabHbIe YCT0BUS

aasncuue: 107 Tla, Temmeparypa: 0 °C

MoasipHasi Macca

eKTPoHa (9 1-103 xr=5.5-10%4a. e. m.
npotosa |1 .673-10~27 kr =~ 1,007 a. e. m.
HEHTPOHa |1 675-107%7 kr = 1.008 a. e. m.
IL1oTHOCTH
BOJIBI 1000 kr/a®  |mozconHewHOro Macia 900 Kkr/m°3
JPEBECHHBI (COCHA) 400 xr/M>  |amOMHHKS 2700 kr/m°
KEpOCHHA 800 kr/M>  |Kenesa 7800 xr/m>
pPTYyTH 13 600 xr/m’
YiaeabHas TENIOEMKOCTh
BObI 4210 3 Jox/(xr-K) AIFOMMHMS 900 Tx/(xr-K)
nbaa 2,110 3 JT/(kr K) MeIu 380 Mo/ (xr-K)
weacsa  |640 Hx/(kr-K) 4yryHa 500 Tx/(xr K)
ceunua |130 JIx/(kr-K)
YaeanHas Tenaora
napooGpazosaHus Bobl (2,310 & ox/kr
ITABJICHHUS CBHHLIA 2,5-10* Jlx/xr
TUIABJICHHUS J1bJA 3,3-10 % Dox/kr

aszota 28-1073 kr/Moub reams 4-1073 kr/mMob
aprosa 40-1073 xr/mob KHCII0pOa 32:1073 kr/mons
BOJOpOJa 21073 kr/Moab JTUTHA 61073 kr/mMob
BO3Iy Xa 291073 kr/mons HEOHA 20-1073 kr/mous
BOJbI 18-1073 kr/mons YTJICKHMCJIOrO rasa 44-1073 xr/moms
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Yacrp 1

Ilpu evinonnenuu 3adanuit uwacmu 1 ¢ oOaanke omeemos Ne | noo Homepom
evinonnsiemo2o Bamu 3a0anusa (A1-A21) nocmaevme 3HAK «X» 6 Klemouke, HOMep
Komopoii coomeemcmeyem nomepy enoparnozo Bamu omeema.

MarepuanbHas TOYKa ABIXKETCA BAOML ocu OX. Eé koopauHata X H3MEHSETCA
2
C TedeHHEM BpeMeHu ! 1o 3akoHy Xx(f) =3 +3¢—2¢° (Bce BeIMHUHBI 3aJaHBI

B CH). B MOMEHT BpeMEHH 7 =2 ¢ NPOSKLMA CKOPOCTH MAaTCPHAJIBHOH TOYKH Ha
ock OX

1) 6y meT noA0KUTEIBHOM 2) Oy aeT OTPHLATENBHOM

3) GyneT paBHa Hy IO 4) MokeT UMeTb 000 3HAK

Bpycok Maccoil m MABHUraroT pPaBHOMEPHO BHH3 BJIOJb
HAKJIOHHOH IIEPOXOBATOH IIIOCKOCTH, PACTIONIOKEHHOH TOA
yroM 0 K ropmsoHty. Koadduuument tpeHus Mexmy
MOBEPXHOCThE) Opycka U MOBEPXHOCTBK)  IUIOCKOCTH
paBeH .. Mooynb cHIBl TpeHHA, ACHCTBYIOIIEH MEXIy MOBEPXHOCTBIO Opycka H
MOBEPXHOCTBIO IIIOCKOCTH, PABEH

1) F 2) 0 3) F— umgsina ~ 4) 4mgceosa

OnHOpONHBIH NPAMOH CTEpKEHb TOKOMTCA B TIJIAAKOH c(epUuecKoil uyamie,
MPUKPEIUIEHHON K moxy. Ha kakoM pHCYHKE MPaBUIBHO YKa3aHbl HAIPaBJICHUS
00EHX CHJI peaKUHy, ACHCTBYIOIIUX CO CTOPOHBI YalllH HA CTEPKEHB?

T T
T\

1)1 2)2 3)3 4) 4
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JlBa 1miapuka OJWHAKOBOM MaccOM 72 ABIKYTCS BH.1 CBOPNY
C OJIMHAKOBBIMHU II0 MOIYJIHO CKOPOCTAMH BIOIb - [
rOpU30OHTaNbHOH minockocTd XY. H3BecTHO, 4TO + g Vs
I CHCTEMBI TEN, BKIIOYANOINEH 00a IMIapHKa, (my—

=y

MPOEKLMA MMITYJIbca Ha och ()Y MeHbOIe HyI, a
MOJyJIb MPOSKLIMH UMITyJibca Ha och (X Qoubiie
MOy JIsl MPOSKUUH UMITyJibca Ha 0Ch 0. B atom 0
cllyyae HampaBJCHHE CKOPOCTH BTOPOTO IIapuka
JOJDKHO COBIIAAATh C HANPABICHHUEM, 0003HAUCHHBIM LU(pPOH

D1 2)2 3)3 4) 4

Teno meiwkeTcs BAONL ocu OX MOA ACHCTBHEM CHIBI ), wic

F =2 H, nanpasnennoii Baons 310l ocu. Ha pucyHke 61
npuBeA€H rpaduK 3aBUCUMOCTH MPOSKLMH CKOPOC-

TH vV, Tela Ha 3Ty OCb OT BpemeHu f. Kakywo

i

b

MOIIHOCTh Pa3BHBAET 3TA CHIA B MOMEHT BpPEMEHH
t=3c¢?

-— b

1) 3Bt 2) 4Bt 3) 5Br 4) 10B

OxHOPOAHBIH CIUIOINHOH KyOHK YCTAHOBJIEH TaK, 4TO
OIHUM CBOMM pPeOpoM OH ONMMPACTCS HA LICPOXOBATYIO
MOBEPXHOCTh BCPTHKAJTBHOH CTCHBI, a APYrHM peOpoM —
Ha [ICPOXOBATBIH TOPU3OHTAJNbHBIA mmoJ.  KyOuk
HAXOIMTCA B paBHOBecHH. Ha pHCYHKE MOKa3aHbl CHUIBL
KOTOpbIe JeHCTBYHOT HAa KyOuk. OTHOCHTEJIBHO KaKHX
TOU€EK, 0G03HAYCHHBIX HA PUCYHKE, MOMEHT CHJIbl TPCHHA

F 2 KyOHKa O CTEHy paBeH HyJio?

~

1) 4 2) AuC 3) BuC 4) O

B yue6HuKE MO (DH3HKE B OMHOM M3 a03aLEB HAMUCAHO: «MOIEKYIBI CUMTAKOTCS
MaTePHATBHBIMH TOYKAMH, KOTOPBIE XaOTHYECKH IBIDKYTCA H aGCOMIOTHO YIPYTo
COy JapAIOTCSA APYT C APYrOM M CO CTEHKAMH COCYJd. B MPOMEKyTKaX MEXIy
CTOJKHOBEHHAMU MOJIEKYJIBl APYT C APYTOM M CO CTEHKaMH COCyJa HE
B3auMoJeHcTBYI0T». Kakas QusHueckas MOJENb OINKCHIBAETCA B 3ToM ab3ale
yueOHuKa?

1) MOHOKpHCTAIIHYECKOE TBEPAOE TEJIO
2) MOJMHMKPHCTA/UTHYECKOE TBEPAOE TENIO
3) umeanbpHag KUAKOCTD

4) yncanbHbIH ras



Ha pucynke u300pask€H LUKIHUCCKUH MMPOLECC A8 MACATBHOIO |-

Ha  pucyHke
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raza. M300apuueckoMy CHkaTHIO raza COOTBETCTBYET YUaCTOK

1) 12 2) 2-3 3) 34 4) 4-1

B nporiiecce xumneHus BoAbl MPU HOPMAIBHOM JABJIEHHH €€ TEMIEepaTypa

1) nonmwxaetca

2) noBmILAETCS

3) He u3MeHAETCA

4) OTBET 3aBUCUT OT CKOPOCTH MOJBOAA TEILIOTHI K KUMAIIEH BOIE

u300pakeHbl  rpadukd  3aBUCUMOCTCH
TeMmncpatypsl 7 OT BpeMCHM ¢ uisi ABYX TBEpAbIX TenAd u B,
Harpe€BacMbIX B ABYX OAHHAKOBEBIX rne4yax. Kaxoe H3
CIACAYIOILIMX YV TBEPIKACHUH CTIPABEITHBO?

A. Tena A u B MOTYyT COCTOSITE U3 OAHOTO BCIICCTBA, HO MACCa
Teaa A B 2 pa3a OoJibilie Macchl Tea B.

b. Tena 4 u BMOryT HMeTh OJMHAKOBYKD MAacCy, HO YJENbHAas TEIUIOEMKOCTh
1¢Ha A B TBEPAOM COCTOSHHH B 2 pa3a MCHBILC YACIBHOH TCILIOEMKOCTH TCjiaa B
B TBEPAOM COCTOAHHUH.

1) Toasko A 2) tonsko b 3 uA ub 4) m A, uu b

MeTannmeckoe TENO 3apPMKEHO MONOKHMTENBHBIM 3IEKTPUYECKUM 3apsagoM. Ha

KAKOM PHUCYHKE TNPABHIBHO [MOKA3aHO HANPABACHME BEKTOPA HAMPHKEHHOCTH
3JIEKTPOCTATHYECKOTO NOJIA BOIH3H MOBEPXHOCTH MPOBOJHHKA CHAPYKH OT Tena?

® & ®

1) 1 2)2 33 4) 4
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Pesuctop ¢ comporuBienueM R moaxmouanT k uctounuky Ttoka ¢ OJIC E|m
BHYTPCHHUM CONPOTHBICHHEM 1 = — ECnu MNOAKTIOYHTh 3TOT PE3UCTOP

k uctounuky toka ¢ JIC E,5 = E{mry = 31, TO MOMHOCTS, BHLICIAIOIAACSA B 3TOM
pe3ucTOpe,

1) ymensimres B 1,25 pasa 2) yBenuuuTtcs B 4 paza

3) ymensuuTes B 2,25 pa3 4) He U3MEHHUTCA

| A13 | IIpamoyrompHas paMka pacmiono)keHa B TUIOCKOCTH YEPTEka 7 ®h
M HACAXXCHA HA JISKAIUYK B €€ ruIoCckocTH ock OO, kak
nmokazaHo Ha pucyHke. [lo paMke TEUET MOCTOSHHBIN
JNEKTPHYECKUH TOK /. PaMka HaXOIUTCA B MOCTOSHHOM
OJHOPOJHOM MATHUTHOM TIOJIC B, HAMpaBIEHHOM TaK, Kak
MOKA3aHO Ha pHCYHKE. J[eHCTBYIOLME HA pPaMKy CHIIBI o
Awmriepa cTpeMATcs

1) noBEpHYTH pamMKy BOKpyT ocu OO’

2) pacTAHYTb PAMKY

3) cxaTbh paMKy

4) OIHOBPEMEHHO CXKaTh PaMKy M MOBEPHY Th €€ BOKpYT ocu OO’

KoneGatenpHpIi KOHTYp COCTOMT H3 BO3AYIIHOTO IUIOCKOTO KOHAGHCATOpa H

KaTylIKH HWHAOYKTHBHOCTH. [TnacTuHb KOHACHCATOPA HAYUHAKOT MCAJICHHO

pa3aBUrarthb. 3aBUCHMOCTH KBaapaTta AOJUHBI BOJIHBI )\.2

kojacOaHul OT paccTosHuA d MOKAY I[UIACTHHAMH KOHJACHCATOpA B 3TOM

KoJie0aTeNLHOM KOHTYPEC MPAaBUJIbHO IMOKa3aHa Ha pHUCY HKS

O] ©

-2 o .

®@ @
’ I I s
Y
d Y d

0 o QO ] 0

11 2) 2 3)3 4) 4

JJICKTPOMArHUTHBIX



duzuxa. || knacc. Bapuanr 3 9

Onruyeckas cucTeMa COCTOMT W3 TOHKOH
coOuparonieii TUH3b! ¢ (POKYCHBIM PAacCTOSHUEM F
M TOYEHHOro HCTO4HHKa cBeta 5. HcrTouHmx
HAYUHAIOT  JBUraTh  [APAUICIBHO  TIIABHOM .
ONTHYECKOM OCH JIMH3BI B  HampaBJCHUH, —
TOKA3aHHOM CTPENKOH. B KakoM 3 HampasieHud, F
YKA3aHHBIX HyMEPOBAHHBIMHU CTPEIKAMM, HAUHET
OpyH 3TOM MepeMeImaTbess u3oOpakeHue S’
HUCTOYHHKA?

1)1 2) 2 33 4) 4

Al16 | Ontnyeckas cxemMa TMpeACTaBIACT COOOH AU(PAKLHOHHYIO
PeIETKY M HCMAJICKO PACIIOIOKCHHBIH MAPAICIBHO CH IKPaH.
Ha peméTtky HOpMaJNbHO NaAaeT NapaijicIbHbIA Iy YOK BUAUMOIO
riasoM OeIoro CBeTa.
Bribepute BepHOE y TBEP)KACHHE, €CIH TAKOBOE HMEETC L.
A. JlanHas onmTH4ecKas CXEMa MO3BOJACT HAOMIOJATh HA HKPAHE
HabOp paay XKHbIX IHQPAKLHOHHBIX MOJIOC.

Hnsa Toro 4toObl MNONYYHTh Ha 3KpaHE H300paKeHHE IU(PPAKLIHOHHBIX

MAaKCHMYMOB, HEOOXOJHMMO YCTAHOBHTh 3a pPELIETKOH COOHpAIOIIYH SHMH3Y,
B (DOKaIbHOM TIOCKOCTH KOTOPOH J0MKEH HAXOIUTBCS IKPaH.

BAL

1) Toapko A 2) toneko b 3)uA ub 4) uu A, uu B.

®DOTOHBI MOTYT OJTHO3HAYHO XAaPAKTCPU3OBATHCA

1) yactoToit

2) uMITyI5COM

3) sHeprueh

4) mo6oii M3 TPEX MEPEUNCICHHBIX BETHYHH

Ha pucynke u3o0paxceHa CXeMa 9JIEKTPOHHBIX MEPEXOAOB MEXKAY —08 0 ——
9HEPTe THYECKUMH YPOBHAMH aToMma, MPOHCXOIAILNX
¢ u3ayueHueM (oroHa. MakCHMaJbHBIH UMITYJIBC UMEET (DOTOH,
U3JTy YaCMBIH MPH MEPEXOIC

‘.d

o
f—r

D1 2)2 3)3 4) 4
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OfHO M3 CIEICTBHI 3aKOHA PaAHOAKTUBHOTO pacraja COCTOUT B TOM, YTO MNpH
PaZMOAKTUBHOM paclaje Aaep 3a MoOBE PABHBIE TOCEA0BATENBHBIE MPOMEXKY TKH
BPEMCHH

1) pacnazaercsd B CpeIHEM OJHMHAKOBOE YUCJIO AAEP

2) cpeaHee 4YMCIO HEPacCMaBUIUXCS SACp YMEHBILIAETCS B apu(MeTHYCCKOH
Nporpeccuu

3) cpeaHee YHCIIO HEPACMABIIMXCA SAACP YMCHBINACTCS B TICOMETPHUUCCKOH
IPOrpeccuu

4) cpeaHee YHCIO PACcHaBIIMXCSA SIACP BO3pacTacT B apH(PMETHUCCKOMN
MPOTPECCHH

Merteopur Maccoit 10 ToHH mpubnmkaetcs k cepuyeckol muaHere. Paguyc 3ol

mmasetst  6:10% w. I'padpux  3aBucumocTH cuysl  F IPaBUTALIMOHHOTO

B3aUMOJCHCTBHA IUIAHETBI C METEOPUTOM OT PACCTOSHHA d MEXKIYy HX LECHTpaMH
H300pakéH Ha PUCY HKE (CIUIOIIHAS JTHHUS ).

F.xH 4

P s sEsssss EeassmaaEs saEE:

o0 EEE et e e e e e

40 =

20

-

0 4000 3000 12000 16000 d. km

YckopeHue cBOOOIHOTO MaACHUA Ha TIOBEPXHOCTH 3TOM TUIAHE THI PUMEPHO PaBHO

1) 9,2 m/c? 2) 0,6 m/c? 3) 0,02 m/c? 4) 92 m/c?
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IIIKONBHUK MPOBOAMI SKCTIEPMMEHTBI MO U3YYEHHIO 3aKOHOB MIcaIbHOTO raza. OH
B34J1 COCY/, UMCIOLIMH NOCTOAHHBIH 00BEM 2 1 M CHAOKEHHBIH TEPMOMETPOM H
MaHOMETPOM. MEAJICHHO HarpeBas BO3AYyX B COCYAC M 3aMUCHIBag MOKA3aHUA
npHOOPOB, OH MMONYYWIT 3aBHCHMOCTb JAABJICHHSA p rasa OT ero temmeparypst 7.
[Tony4yeHHY!O0 3aBUCHMMOCTD ILKOJBHHMK O(OpMHI B BHUAC TOYCK, HAHCCEHHBIX HA
pT-nuarpammy (cM. pucyHok). [loas3ysace 3T0# quarpamMmoi, HaHAUTE, CKOIBKO
MOJICH BO3AyXa (MMPHUMEPHO) COACPKANOCH B COCY IC.

2. klla

= 82-107° mons 2) = 0,08 monn 3) = 12,2 mons 4) =224 monp
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Yacrtb 2

Omeemom K 3ad0anusam moii wacmu (B1-B4) snenraemcsa nocnedoeamenvHocmo yugp.
Brnuwiume omeemot cnauana e mexcm pabomvl, a 3amem hepeHecume ux 6 O1AHK
omeemoe Ne 1 cnpaea om HOoMepa cOOMEEMCMEYIOMEC0 3A0AHUS, HAYUHAS C Nepeoii
K1emouku, 0e3 3anamplx, npodenos U KAKUX-aubo O00noIHUMETbHbIX CUMBEO/106.
Kadicoyw yupy numiume ¢ omoenbHoilt KiemouKke ¢ COOMeemcmauy ¢ RPpUBeOSHHbIMU
6 Ddaanke obpazyamu.

PaauvonepenaTuMk H3Iy4aeT B BaKyyMe TapMOHHYECKYH 3JCKTPOMATHHTHYIO
BoJNHY. Eciii yacTtoTa M3imyyaeMoi mepeaaTiMKoOM BOIHBI YMEHBIINTCS B 2 pasa, a
AMIUTUTY 4a OCTAHCTCA r[pexcﬂeifl, TO KAaK B pPEe3yJabTatre 3TOT0 H3MCHATCA
cleaywiue (pH3MIECKUE BEJNHYMHBL CKOPOCTb PACIPOCTPAHEHUS BOJIHBI, IJIHHA
BOJIHBI, MAKCUMAJIBHOE 3HAYCHHUE MO I HH/Y KLIUH MArHUTHOTO TIOJS BOJIHBI?
g xax 10H BETMYHHbI ONPEACTHTE COOTBETCTBY IOLLMH XapaKTep H3MEHEHHS:

1) yBemuamrcs;

2) YMEHBIIHTCH,

3) HE U3MEHHUTCH.

3anummte B TabAuLy BhIOpaHHBIC LUUQPBI ATA KXKAOH (PU3MUECKON BEIHMUHHBL.
I{udpsr B 0TBETE MOTY T NOBTOPATHCA.

PUINYECKWE BEJITNYHNHDBI

A) CKOpPOCTb paCTIPOCTPAHEHUS BOJIHBI

UX U3SMEHEHUE

1) yeenmuurcs

B) nnuna BOMHBI 2) yMEHBLIUTCA

B) makcumanpHOC — 3HAUCHMC  MOAYJIA  MHAYKUMH 3} HC H3MEHHTCSH
MArHUTHOTO TMOJIA BOJIHBI

A b B

OTtBeT:
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Ha pbluakHblx BecaX ¢ NOMOIIBIO JAMHAMOMETPA

YPaBHOBEIIEHBI IPy3 U OaHka ¢ BOJAOH (CM. PHUCYHOK).
Hurs 3ameHsroT Ha 6ollee JUIMHHYIO, B PE3YJIbTaTe Yero
IPpy3  OKa3bIBacTCs TIOJIHOC TBIO TIOTPY KEHHBIM
B )KHAKOCTb, HE Kacasch MpH 3TOM AHA cocyza. Kak
B pe3yJbTaTe M3MEHAIOTCS CIEAyIOLMe (M3HUECKHE
BEJIMYMHBI, CHJIA HATSDKCHMA HMTH, Ha KOTOPOH
NOABELIEH TIpy3; CHIA MAABICHMA J>KUAKOCTH Ha JHO
COCy 1a; YANHHEHHE MPYKUHBl JUHAMOMETpa?

Jna xakaoH BEIUYMHBI ONPEJICIUTE COOTBETCTBY IOLMH
XapakTep H3MEHEHUA!

1) ysenuuuBaercs;

2) yMEHBIIAETCH;

3) He U3MEHACTCA.

Janumute B Tabnuuy BeIOPaHHBIC LHUQPBI AT KAKIOH
Lludpsl B 0OTBETEC MOTY T HOBTOPATHCSL.

PU3NYECKHWE BEJITUYHNHbI

A) cuma HaTSHKSHHS HUTH, HA KOTOPOM MOJABELIECH IPy3

B) cuna maBieHus JKUIKOCTH HAa THO COCY 1A
B) yanmHeHHE NPy KUHBI THHAMOMETPA

A b B

OT1BeT!

7

(pU3HUUECKOH BETHUMHBL.

UX UBMEHEHUE

1) ysennuuBaeTcs

2) yMeHbIIaeTcs
3) He uzMeHseTCH

JICBATHKIIACCHHK MCCICAOBAN IPOLECC MPOTEKAHHWSA MOCTOAHHOLO TOKA 4epes
MPOBOJIOKY M YCTAHOBUI, YTO MPHU CHJIE TOKa yepe3 MpoBoioky 0,5 A BOaAbTMETp,
MOACOCAMHEHHBIH K €€ KOHLAM, IMOKasbBacT HampspkeHue 4,2 B. Vcranosute
COOTBETCTBHE MEXKIY 3aBUCHUMOCTAMH, XapPaKTEPU3YIOIIUMH TPOTEKAHHE TOKa
4yepe3 MPOBOJOKY (CM. NEBbIM CTONOEL), U YPAaBHEHUSIMH, BLIPAXKAIOMMMU 3TH
3aBUCUMOCTH, NMPUBCIEHHBIMH B MPaBOM CTONIOLE. K kaxmo# mosuimu nepeBoro
cToJOLa MobepUTe COOTBETCTBYIOLIYIO MO3HLMIO BTOPOTO H 3aIMILKTE B TaOIHILy

BbIOpaHHbIE LH(PBI MO COOTBETCTBYHOIMMHU OyKBaMHU.

3ABUCUMOCTH

A) 3aBucHMMOCTH  3apsia, mpoTtekatouero 1) g =
4EPE3 MPOBOJIOKY, OT BPEMEHH 2) 4=

B) saBucumocTe  paboTHl  MOCTOSHHOTO 3) A=

4) q=

QJICKTPUUYCCKOTO TOKa OT BPCMCHH

O1BeT:

YPABHEHU S
Ft,rae F =42 Kn/c
Ct, rpe C = 1,05 Ix/c
Dt,roe D=2,1 dx/c
Gt,roe G=10,5 Kn/c
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Ha pucyuxe u300pax€H HMKIHUECKUH MPOLIECC, COBEPILIASMbIH
Haa OAHOATOMHBIM HACABbHBIM ra3oM B KOJIHYECTBC I MOJB.
YcTaHOBUTE COOTBETCTBHE MEXIY (PH3HISCKHMU BEJIHYHHAMHU U
(dopMysaMH, MO KOTOPBIM HX MOMXHO paccudTars. K kaxmod
MO3HLKH TEPBOrO CTOAOLA MOAGEpHTE COOTBETCTBYIOLIYIO
MOZULIMIO BTOPOTO M 3aIlMIUNTE B TaOmHMy BhIOpaHHbIE LUGPHI
MO/ COOTBETCTBYIOLIMMHU Oy KBAMH.

PUINYECKHUE BEJJWYHHDbI

A) KONMYECTBO TEMIOTHI, OTIOIACMOE Ta30M B MPOLECCE
1300aPHUYECKOrO PaCIIUPEHUS

b) usmeHneHue BHyTpeHHEH OHEPrMHM ra3a B IPOLIECCE
H30XOPHYECKOTO OXJIAKACHHSA

O1Ber:

Yactn 3

®OPMY.IbI
D p(H-N)

5
D Spa("a=h)

3
3) EVZ(Pl _Pz)

4) Vl(pz _Pl)

3aoanus uwacmu 3 npeocmasnsiiom coboii 3adauu. Pexomendyemcsn nposecmu ux
npedeapumenvroe peuwtenue Ha vepHoeuxe. Ilpu evinonnenuu zadanuii A22-A25
¢ 6anke omeemoe Ne 1 nod nomepom evinonnsiemo2o Bamu 3adanus nocmasbme 3HaK
«X» 6 Klemouke, HOMep KOMOpOU coomeemcmeyem HoMepy eblOpanno2o Bamu

omeema.

| A22 | Hlapuk A Maccoif m HaAET HA INAAKYIO CIUILY M MPUKPEIUIEH

1

K TPYXKHHE >KECTKOCTBK Kk, KOTOpas MPHUKPEIUIEHA APYTHM %‘HWO—

KOHLIOM K BepTHKanbHOH omope. lllapuk B HageT Ha OPYIyIo
[JaAKyK) CIHLY W TPHKPCIUIEH K JBYM OJHUHAKOBBIM

B

Opy>KUHAM JKECTKOCTBIO K Kaxzaasd, KOTOpble JpyTHMH WO‘EWE

KOHIAMH MNPHKPEIUICHBI K BCPTUKAJIIBHBIM OIIOpaM. Kakoa

JoJpkHA OBITh Macca mapuka B, uto0sr mwapuk 4 u mapuk B cosepuany koyeOanus

C OJIMHAKOBOH 4aCTOTOM?

1) m 2) % 3) 2m

4) 4m
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B KanopuMmeTp, yAENbHAS TEMIOEMKOCTh KOTOPOTO MPEHEOPEKUMO Masia, HATHIH
200 r Bomel mpu Temmeparype +5°C um mnonoxwm tyma 100 r asaa mpu
Temnepatype —5 °C. Uto OyaeT HaXOAUTHCA B KATOPUMETPE TMOCHE VCTAHOBJICHUSA
B HEM TEIUIOBOTO PaBHOBECH:A?

1) Boaa mpu Temneparype Boime 0 °C

2) soaa npu temneparype 0 °C

3) nén npu remnepatype 0 °C

4) cmech BOABI U Jbaa npu temrneparype 0 °C

Ilnockas KBampaTHas paMKa TOKOMTCA B OTHOPOTHOM
MarHuTHOM I10JIC€, JIUHHH MAarHUTHOH HHAYKIHWH KOTOPOTO
MCPIICHIUKY JIIPHBI €€ MOBCPXHOCTH. B HEKOTOPBIH MOMEHT
BPEMEHH PAMKy HAUYMHAKOT PABHOMEPHO BPAIIATH BOKPYT
ocH, JeKalleH B IuiockocTd pamku. Yepes 0,5 cekyHmpl
noc/ic Hauaja BPAIICHUA PaMKH MOTOK, MPOHH3BIBAIOLIHUI
e¢ MOBEpPXHOCTb, YMEHbIIWICHA B 2 pasza. Ompeaenure
YacTOTY BPAILCHHSA PAMKH.

1) 20 06/Mun 2) 20 0b/c 3) 0,5 o6/muH

4) 0,5 06/c

JlBe OJMHAKOBHIE 3BYKOBBIE BONHBI 4acToTOH 1 K[l pacTIPOCTPAHSIOTCA HABCTPEUY
apyr apyry. PacctosHue mMexkay MCTOUHHKAMHM BOJNH OYEHb BEIUKO. B Toukax 4 u
B, pacmoyiOKCHHBIX HA PacCTOSHHHM 99 CM ApYr OT Apyra, aMIUTHTyJa KoJcGaHuH
MuHHUManbHa. Ha kakoM pacCTOSHHMH OT TOUKH 4 HaxoAMTCA Omibkaliuas K HeH
TOYKa, B KOTOPOM aMmrmiuTyja koneGaHuil tawke muHuMansHa? CKOPOCTh 3BYKa
B BO3ayxe 330 m/c.

1) 16,5¢cm

2) 66 cM 3) 33¢cm 4) 3 MM

He 3a6y0vme nepenecmu ece omeemnvl ¢ o1ank omeemos M1. |
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IHonnoe pewenue 3a0auw C1-C6 nHeobxodumo 3anucame ¢ O1amnke omeemos Ne 2, Ilpu
ohopmaenuu pewenus 6 b6nanke omeemos N 2 3anunmiume cHAYANA HOMep 3A0AHUSA
(Cl, C2 u m. 0.), a 3amem peuieHue coomeemcmeyueii 3aoayu. Omeempl
3anuceiéaiime 4émro u pazdbopuueo.

[pUGHUK YIIEN OT AOPOTH JAajieko B Jec H 3a0ayauncsa. Kommaca y Hero He 6bLio,
noroga Osuta 001auHass, COJHIA HE BUAHO, a 0€3 OPHEHTALMH MO CTOPOHAM CBETA
HAWTHU J0POry K CBOEMY aBTOMOOMIIIO ObLIO HEBO3MOXKHO. B kapMaHe y Hero ObLIu
MPOTHBOOIHKOBBIE aBTOMOOHIIBHBIE OYKH, MOKPHITHIE MOMSPOHIHOM MuéHkoH. OH
BBILLIC]I HA NOJIAHY, JOCTAJ OYKU H CTAJ HX IOBOPAYMBATE BOKPYT OINITHYECKOH OCH
OYKOBBIX CTEKOJI, TILIASA CKBO3b HUX Ha HEOO B pasHbIx HampasieHusx. Okazanoch,
YTO B OJJHOM M3 HATIPABJICHUH MHTCHCUBHOCTH CBETA, MPOLICIILCIO YEPE3 OUKU OT
obnavHOro Heba, CUIILHO MCHACTCA, a B JPYrOM, NMEPICHIMKY JLIPHOM NEPBOMY, HE
MeHAeTcs. [ToMor i TpUOHUKY 3TOT (PaKT COPUCHTUPOBATHCA?

O6']>$ICHHTC, OCHOBBIBAACH Ha HU3BCCTHBIX (I)HSI/I‘ICCKI/IX 3aKOHax H
3aKOHOMEPHOCTAX, CMBICT €ro AeHCTBUH U yKaxuTe HanpasiaeHue Ha ColHLE.
Cnpaska: noasapoudnas niénKka umeem 6bl0eNeHHOE HANPAasnenue U nponyckaem

MOJbKO npoexyu eexmopa Hanpﬂ:»cé'nnocmu INEKMPOMASHUMHO20 N0 F
6 C6eMOBO BUNHE HU IMO HUNPUBHEHUE.

Ionnoe npasunvroe pewrenue xaxcooii uz 3a0ay C2—C6 00134cHo codepircamb 3aKOHbL U
gopamyitvt, npumenenue KOmopsIx HeOGXO0UMO U OOCMAMOYHO 0151 peutenus 3a0avu, a
maxoice mamemMamuieckue npeobpazoeanus, paciémsl ¢ YUCACHHVIM OMEEMOM U Rpu
HeobXo0uMocmu PUCYHOK, ROSICHAIOWUIL peuienue.

PaBHOCTOPOHHHMI  TPEYTONbHHK, COCTOAUIMM M3  TpéX
KECTKHX NETKMX CTEPIKHEH, MOKET BpAlIaThcA Oe3 TPEHHS

BOKpYT TOPH30HTAJILHOH OCH, COBNAJAIOINCH C OJHOH U3 ET0
CTOpoH. B Touke mepeceucHus ABYX APYTHX €r0 CTOPOH
K TPEYTOJBHHUKY TPHKPEIUIEH MAacCHBHBIH TIPY3HMK (CM.
pHCYHOK). Kak U BO CKOJIBKO pa3 H3MEHUTCS MEPHOT MAJIBIX
koneOaHUH TIpy3HKAa OKOJO €0 IOJIOXKEHHS PaBHOBECHS,
€CJIM OCh BPAILCHHUA HAKJIOHUTH MOA YIIOM 0 = 60° K ropu3onTy?

R
NN

HpeansHas TEIUiOBas MaIlmMHA OOMCHHBACTCH TEIUIOTOH C TEIUIBIM TEJIOM —
OKpY>KarolleH cpeaoi, HaxoAqIecs mpu temmepatype +25 °C, U XOJI0IHBIM TeJIOM
¢ temrnepatypoi —18 °C. B HEKOTOpBIH MOMEHT MAIIUHY 3aMyCTHIH B OOPATHOM
HAMpaBJICHUH, TaK YTO BCE COCTABISIONIME TEIUIOBOro Oajnanca — pabotra u
KOJIMYECTBA TEIUIOTHI — TOMEHSUIH CBOM 3Haku. [Ipu 3TtoM 3a cuér paboTsl,
COBEPIIEHHOM JABUTATENIEM TEIUIOBOH MAIUWHBI, OT XOJOJHOIO Teja TEIUIOTa CTasia
OTOHpaThCA, a TEIIOMY TEIy — COo0LIaThCA.

Kakyio paboTy coBepiumn JgBUrateNb TEIUIOBOH MAaIUMHBI, €CIH KOJTHYECTBO
TEIUIOTHI, COOOIEHHOW TEmIoMy Teiy, pasuo 193 k/x? OtBer OKpyrimre IO
tiejoro yncna kJx.
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MeTanmuyeckuii TUCK pagdycoM » = 10 cM ¢ MaJbIM CONPOTHBICHHEM BPANIACTCS
B MarHUTHOM MOJIe ¢ MHAYKIHeH B =2 T, mepneHauKyIIpHOH MIO0CKOCTH AMCKA,

C yriaoBod ckopoctero o = 300 ¢l Yepes CKOMB3AIIUE KOHTAKTHI K CCPCAMHE U

K KpaK JMCKa MOAKIIOUEH pe3ucTop compotuBieHHeM R = | kOM, U mapaniensHo
emy — koHaeHcaTop EMKocThI0 C = | Mk® . Kakum 3apsamoM () B yCTaHOBMBILEMCS
PEXKHUME 3aPSKEH ITOT KOHACHCATOP?

CBeT ¢ HEW3BECTHOH MIMHOI BONHBI MAaJacT HOPMAIbHO Ha JAU(PAKLHOHHYIO
pelieTky ¢ nepuoaoM d=4 MKM, W OJHOMY M3 TJaBHBIX JH(PPAKMOHHBIX
MAaKCUMyMOB COOTBETCTBYeT yroa audppaxuuu 30°. Tlpu 31OoM HAUOOJBLUME
NOpPAAOK HaOMIOJaeMOro crextpa paseH 5. Halaurte IMHY BOJHBI A CBETAa,
NaJaLICro Ha PeILETKY, U BHIPA3UTE €ro B aHTCTPEeMax.

Cnpaexa: | anecmpem = 11 10 4,

@ Hame CosHue TepsieT 3a CUéT HM3IyUCHHS CBETa MAacCy, NMPUMEPHO PaBHYIO

1,39 - 10° MUJIHAPAOB TOHH B roJ. HaliauTe COMHCYHYIO TMOCTOAHHYIO AT

Mapca, TO CCTb CPCOHIOK JHCPrHI0, MOMAJAKLIYIO 3a | CcexkyHay Hal M2
MOBCPXHOCTH, NMCPICHAMKY IAPHOW HAIPABJICHUIO COTHCUHBIX JIYUCH, 0k0.10 Mapca
BHE ero atMmoc(epsl. M3BecTHO, 4TO cpeaHuii paauyc opobutel Mapca B 1,52 pasza
fonbwic CpcaHero paauyca oOpOuThI  3CMIM, KOTOPbIH COCTAB/SICT OKOJIO

5
150 mumronos kunometpos. OTBeT Boipasute B KBT/ M™.
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HHCprKHI/l'il MO BBINMOJIHCHNIO paﬁOTbl

JI9 BBIMIOJIHEHMS SK3aMEHAlIMOHHOU paboThl 1o ¢u3mke oTBomutes 235 muHyT. Pabota
COCTOHT U3 3 yacTelf, BKIIOYAKOIIUX B cebs 35 3amanuit

Yacts 1 cogepxur 21 3aganue (A1-A21). K xaxjgoMy 3amaHuio maéTcs yeThpe BapuaHTa
OTBETa, U3 KOTOPHIX TOIBKO OJUH MPaBUILHbIH

Yacts 2 comepxur 4 zaganHusa (B1-B4), Ha xoTopble Hajo JaThb KpaTKuii OTBET B BUJE
MOCJIEAOBATEIHLHOCTH LD

Yactp 3 comepxur 10 3amau: A22-A25 ¢ Beibopom oanoro BepHoro oteeta u C1-C6, ans
KOTOPEIX TpebyeTcsl JaTh pa3BEPHyThIE pelieHus

IIpy BHIYMCIEHUSX pa3pellaeTcs HCIONb30BaTh HENPOrpaMMHpPYeMBbli KajbKyistop. Bee
6nanku EI'D zanonHsioTest SpKkUMHU YEpHBIMU YepHuIamu. JlomyckaeTes Henob30BaHUE relleBoii,
KalUUIIpHON WIH NEepEeBOH pyUek

IIpu BeimonHeHUM 3ajaHud BEl MoXeTe IONb30BaThCs 4YepHOBHKOM. OOpamaem Baime
BHUMAaHME Ha TO, YTO 3aIlHCU B UEPHOBUKE He OYIyT YHUTHIBATHCS MIPU OlIEHUBAHHU PabOTHI.

COBCT)’CM BBIIIOJIHATL 3a/laHUA B TOM IIOpsiJIKE, B KOTOpPOM OHU JaHbI I[Hﬂ 3KOHOMHUH
BpeMEHU IpoIlyckaiiTe 3ajaHue, KOTOpoe He YyHaéTcsl BHIIOIHUTH cpasy, M HepexoiuTe X
crenytomemy. Ecnn mocie BeimonHeHus Beell pa®otTsl y Bac octanetcs BpeMs, Bol cMoxere
BEPHYTHCA K MPOTTY IEHHBIM 38 JAHHIM

Bannsl, nomyuyeHHsle BaMu 3a BBHIIOJIHEHHBlE 3afaHusl, cymmupyiorcs. lloctapaiitech
BBIIIOJTHUTDH KaK MOXHO OoJIbIlIe 3aJaHuli 1 HabpaTh HauboJbliee KOJIU4ecTBO Oaion

Kenaem yenexa!
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Hwke mnpuBeacHb! CHpaBOYHBIE [JaHHLIC, KOTOPHICE MOIYT MOHAI00MTECA Bam npu

BBITIOJTHCHUH PabOTHI.

I[CCHT"‘IHI)IC NPHCTABKH

Hig:lllea}em- OGo3HaueHHe MHoxuTesb Hz:g:zzo- OGo3HaveHne MHuoxurtennb
rura r 109 CaHTU c 1072
Mera M 109 MULITH M 103
KUJIO K 103 MUKpPO MK 10-6
[eKTO I 102 HaHo H 1079
neun A 107! IUKO u 10712

KoncTauThi
YHCJIO T z=3,14
YCKOPEHHUE CBOOOIHOTO MaaACHUs Ha 3eMIIe g=10 m/c?

rpaBUTAHOHHAA NMOCTOAHHAA

G=6,710 "' H-m%/kr?

YHUBECPCalbHaA ra3zosas NOCTOAIHHAA

R =831 Ix/(Moas-K}

MOCTOsIHHAS BosbLiMaHa

k=1,3810"2 Tw/K

MOCTOAHHAA ABoraz[po

NA =6-10% momp !

CKOpPOCTb CBETA B BAKyyMe c=310% mlc
k03 P (PULMEHT MPONMOPLUHOHAIBHOCTH k= 1 _ 9-10% H-w2/Kn?
B 3akoHe Ky nona 4neg ’

3JIEKTPUYCSCKUM 3apsia)

MOy JIb 3apsja 3JICKTPOHA (3JIe MCHTAPHBIH

e=1,610 19Ka

nocTosHHasg ITnanka

h=6,6-10"% Dc-c

CoOTHOLUCHHS MEIK/IY PA3JIMMHBIMM e THALAMH

TeMIepaTypa

0K=-273°C

aTOMHAas CAHHHLA MAaCChI

la.e.m = 1,66:10727 xr

| aToMHas ¢ AMHHUIIA MAcChl SKBHUBAJICHTHA

931,5 M>B

| 371eKTPOHBONIBT

15B=1,6-10"12 Ik

duzuka. |1 xnace. Bapuaur 4

MacchI yacTui

eKTPoHa  [9.1-103 xr~5.5-10%a. e. m.
npotosa  |],673-10~27 kr ~ 1,007 a. e. m.
HEHTPOHa |1 675-107%7 kr =~ 1.008 a. e. m.
IL10THOCTH
BOJIBI 1000 xr/a>  |monaconHeuHoro Macia 900 kr/m
JPEBECHHBI (COCHA) 400 xr/m°  |amoMuHus 2700 kr/m>
KEPOCHHA 800 kr/M>  |Kenesa 7800 kr/m>
PTYTH 13 600 kr/m>
YiaeabHas TENI0EMKOCTh
BOABI 4,2-10 3 o/ (xr-K) ATHOMHUHHUA 900 Tx/(xr-K)
nbaa 2,110 3 Tow/(xrK) Me 380 Jlx/(xkr-K)
weaesa  |640 x/(kr-K) YyryHa 500 Tox/(xr-K)
ceurua |130 JIx/(xr-K)
YneabHast Tenaora
napooGpazoBanus Boast 2,310 & ox/xr
IUIABJICHHS CBHHLIA 2,510 % Jx/xr
ILJIaBJICHUA JIbJA 3,3-10 > Hox/kr
HopmaabHbie YCJI0BHS
aasnenuc: 107 Tla, Temmeparypa: 0 °C
MoasipHasa Mmacca
asoTa 281073 kr/monb renus 4-1073 kr/MoIB
aproHa 40-1073 kr/momb KHCJIopoJa 321073 kr/mons
BOJOpOJa 2-103 kr/momb JIUTHA 61073 kr/mMoms
BO31yXxa 291073 kr/monb HEOHA 201073 kr/momb
BO/IbI 18-1073 kr/moms YTJIEKUCJIOro rasa 441073 kr/momb
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Yacrs 1 JBa 1apuka OJWHAKOBOM MaccOH m ABIDKYTCA BT CREPXY
[T py— 7 P ¥ 1 noo C OJAMHAKOBBIMH 10 MOAYJIIO CKOPOCTAMM BIOIb - )3
U GLINOHEHUYU 3A0aHUll wacmu ¢ Onanke omeemog N HOO HOMepom o XY, B 2.
eblt’nwm;zemozo Bamu 3aoanus (A1-A21) nocmaevme 3HAK «X» & Kilemouke, Hoi,nep TOPUIOHTATBHOH MIOCKOCTH XY. H3BeCTHO, 1O ¥ v v
L ) IJIs CHCTEMBl TEJ, BKIHOYAKOmEH 00a Iapuka, @_,
KOMOpoii coomeemcmeyem Homepy evtbpannozo Bamu omeema. NPOEKLMS UMITY.Tbca Ha ock (Y GOMBIE Hy.s, a = T
2 - g
MOZY JIb IPOEKLMK MMMy Jb¢a Ha och X Gonbiue + 0
[ A1 | Marepuanshas Touxa apwxercs Broms ocu OX. Eé KOOPIMHATA X M3MEHACTCA MOZYJIE TIPOCKIL my
MOJYJIsl TTPOEKLUH UMITyJIbca Ha ock Y. B atom 1« c
C TEeUEHHEM BpeMeHH ¢ mo 3akony x(¢f) =3 -3¢+ 212 (BCE BEIMYMHBI 3aJaHbI Cllyuae HAmpaBJcHUE CKOPOCTH BTOPOTO IAPHKA '
B CH). B MOMEHT BpeMeHH /=2 ¢ MPOEKUUs CKOPOCTH MAaTePUANBbHOW TOUKH HA JOJDKHO COBIAAATH C HATIPABJICHHEM, 0003HAUCHHBIM LU PO
ocy OX
11 2) 2 3)3 4) 4
1) 6y aet monoKUTENLHOM 2) OymeT OTpHUIATENBHOM

Teno mewxercs BIOAL ocu OX moa AcHCTBHEM CHIBl . wic

3) 6yner pasHa Hy mo 4) moxeT uMeTh MOGOH 3HaK F =2 H, vanpaenenHo# Boas 3ol ocu. Ha pucynke 6

npuBeAéH TpaQMK 3aBHCHMOCTH IMPOEKUHMU CKOPOC- 5

TM v, TeXa Ha 3Ty OChb OT BpemeHH 7. Kakywo 4

m Bpycox Maccodi m ABUralT pPaBHOMEPHO BBEPX BIOJb i MOIIHOCTh Pa3BUBACT 3Ta CHJIA B MOMCHT BPEMCHH 2

HAKJIOHHOH ILCPOXOBATOH MIOCKOCTH, PACTIONIOKCHHOH MOJ i t=4c¢? H

VIJIOM O K TOPH3OHTY. Koad)d)HuHeHT TPCHUA MEXKAY 0

MOBEPXHOCTHEO OpPYCKa U MOBEPXHOCTHIO TUIOCKOCTH PABEH L. i

Moy b CUnbl TPEHHS, JEHCTBYIOIIEH MEKIY MMOBEPXHOCTHIO u 1) 4Br 2) 8 Br 3) 10BT

OpycKa M OBEPXHOCTBIO TIOCKOCTH, PABEH
[ A6 | Onmopoausiit CrutomHOM KyGHMK yCTAHOBIEH Tak, 4TO

OIHHM CBOHUM peOpoM OH _OMHPACTCS HA IICPOXOBATYIO

HF 2)0 3) pmgcosa 4) pmg MOBEPXHOCTh BEPTHUKAJIBbHOH CTEHBI, a APYrMM pedpoM —

Ha [IePOXOBAaTHIH TOpH3OHTANBHBIH mon.  KyOux

HaXOJUTCS B paBHOBecHH. Ha pHCYHKE MoKa3aHb! CHIIBI,

KOTOpBlE JEHCTBYIOT Ha KyOHMK. OTHOCHTENBHO KaKMX

[ A3 | Oneopoammii TPAMOH CTEpXKEHb TIOKOMTCS B IMamkoil chepiueckoii uare, TOUCK, OGO3HAYEHHBIX HA PHCYHKE, MOMEHT CHITbl TPCHHS
MPUKPETLIEHHOH K Toiy. Ha kakoM pHCYHKE MPABHILHO YKA3aHbl HANPABICHHSA FTpl KyBHKa O I0JI paBeH Hy 107

obeux cui PEaAKIHH, JICI/ICTBYEOH.[I/IX CO CTOPOHBI CTCPKHA HA qamy?

1) 4 2) AuB 3) BuC 4) O
al B yueGHuke mo (u3uke B 0AHOM W3 ab3aueB HamucaHo: «Byaem cuurtaTh, uTO
MOJIEKY Tl Y AOBJCTBOPAIOT CIEAYIOMMM TPeGOBaHHIM: 1) MX MOKHO CUHTATh
0 o MATEPHANLHBIMH TOYKAMH, 2) OHH XaOTHYECKH [BIKYTCS, @ IPH CTOJKHOBEHHH

C APYTUMHU MOJCKYJIaMU WJIH CO CTCHKAMHU COCyda BeayT ceOs kak abCOMOTHO
yOpyrue Imapei; 3) B MOPOMEXKYTKAX MEXKAY CTOJKHOBEHUSAMH C JAPYTHMH
MOJCKYJaMH M CO CTEHKaMH COCyJa OHH [JBIXKYTCA paBHOMEPDHO H

npaMonuHeiiHo». Kakas (usmueckas MOZENb OIMHMCHIBAETCA B 3TOM  ab3ale
yueOHuKa?
1) MOHOKpPHUCTANIHYECKOE TBEPAOE TEIO

2) MONMKPUCTAIIIMMECKOE TBEPIOE TEJIO
3) uzaeanpHas KUAKOCTD
D1 2) 2 3) 3 4) 4 4) uneanbHbIl a3
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Ha prcyHke n300paéH LMKIMYECKUH MPOLECC A UACATBHOTO
rasa. U30X0pHYECKOMY HAarpEeBaHMIO Ia3a COOTBETCTBYET Y YaCTOK

1) 12 2) 2-3 3) 34 4) 4-1
B npouecce kpUCTALIIU3ALUH BOABI TPH HOPMAIBHOM JaBJICHUH €€ TEMIEpaTypa

1) moHmwxaeTcs

2) NoBBILLAETCA

3) He u3MeHsAETCH

4) OTBET 3aBUCUT OT CKOPOCTH OTBOJA TETUIOTHI OT 3aMEP3aOLLEH BOIbI

Ha  pucyHke  wu3oOpaxkeHsl  rpaduku  3aBUCHMOCTEH T.K 4
Temnepatypsl T OT BpeMeHH ¢ i ABYX TBEpAbIX Ten Au B,
HarpeBaeMbIX B IBYX OAMHAKOBBIX meuax. Kakoe wu3
CACOYIOIIMX VTBEP>KACHUH CTIPABEITHBO?

A. Tena Au B MOryT COCTOATH M3 OAHOTO BCIUECTBA, HO Macca
Tena A B 2 paza MeHbLIE MacChl Tena B.

B. Tena Au BMOryT UMeTh OOMHAKOBYK) MAcCy, HO YACAbHAs TCIUIOCMKOCTB
Tena A B TBEPAOM COCTOSHHH B 2 pa3za MEHbLIE YACIbHON TEILIOEMKOCTH Teia B
B TBEPAOM COCTOAHHH.

3)uA ub

MeTanniyeckoe TeNO 3apMKEHO OTPULATENbHBIM 3JIEKTPUUYECKHM 3apsgoM. Ha
KAKOM PHCYHKE TNPABUIBHO TMOKA3aHO HANpABIECHUE BEKTOPA HANPIKEHHOCTH
31EKTPOCTATHYECKOTO MO BOIM3H MOBEPXHOCTH MPOBOIHUKA CHAPYIKH OT Teja?

1) Tonsko A 2) toneko b 4) vu A, uu b

G

1 2)2 3)3 4) 4

Pesuctop ¢ comporuBnenneM R mogxmouaroT k HcTouHuky Toka ¢ OJIC Em
BHYTPEHHHMM COIPOTHBJECHHEM 77. ECIM MOAKIMOYMTE 3TOT PE3MCTOP K MCTOYHHKY
Toka ¢ JJIC E, = 2E| M BHYTpEeHHHM CONPOTHBIEHHEM F3 = #j, TO MOIUHOCTD,
BBIACHIOILAACS B 3TOM PE3UCTOPE,

1) yeenmuntcs B 2 pasa 2) yeemmuutcs B 4 pasa

3) ymensiumtes B 8 pa3 4) He U3MEHMTCA

®usuka. || knace. Bapuanr 4 8
TIpsaMOyrobHas paMKa pacliooKEHA B IUIOCKOCTH YepTeka () ®F
H HACAKCHA HA JCKAWYK B €€ IUIOCKOCTH OCh OO, Kak
Moka3zaHO Ha pucyHke. [lo pamke TEYET MOCTOSHHBIN
JEKTPUYECKUH TOK /. PamMka HaxomuTcs B MOCTOSHHOM
OJHOPOJHOM MAarHUTHOM IOji¢ B, HANpPaBICHHOM TaK, KaKk
IOKAa3aHO Ha pHCYHKE. JICHCTBYIOLHME HA PaMKY CHIIBI v
Amriepa cTpeMATCs

1) nosepHyTH pamMky BOKpYT ocu OO’

2) pacTsAHYTb paMKy

3) ckath pamMKy

4) OHOBPEMEHHO CKAaTh PAMKY U MIOBEPHYTh €& BOKPYT ocu OO’

KoneGarenbHbili KOHTYP COCTOMT W3 BO3AYLIHOTO IUIOCKOTO KOHIEHCATOpa H
KATYIUKM HHIYKTHBHOCTW. [lnacTMHBI KOHACHCATOpa HAUYMHAOT MEJICHHO
pa3mBuraTh. 3aBUCHMOCTb 4acTOTBHI ® JJICKTPOMAarHHUTHBIX KojdeOaHHH OT
paccTosHUA d MEXAy MIACTHHAMM KOHACHCATOPA B 3TOM KOJICOATCIBHOM KOHTYPE
NPABUILHO MOKA3aHA HA PUCYHKE

G © o o
0 Iy, 0 o

o)
0 o 0 d

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

OnTuycckas CHCTEMa COCTOMT M3 TOHKOH
coluparomieit JIMH3bI ¢ (POKYCHBIM PacCTOHHUEM £
M TOUYEYHOr0 HCTOYHHKA cBeTa S. I/ICTO‘{HI/IK
HAQYUMHAOT  JBHMraTh  MAPA/UICIBHO  [JIABHOM
OINTHYCCKOH OCH JIMH3bI B HampaBJICHHH,
MOKA3aHHOM CTPENKoi. B kakoM w3 HampaslieHUM,
VKAa3aHHBIX HYMEPOBAHHBIMH CTPEIKAMH, HAYHET
mpd  3TOM IepeMeniateca u3obpaxkenue S’
HCTOYHHKA?

1)1 2)2 3)3 4) 4
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OnTtHyeckas cxeMa TIpeAcTaBideT coboil  AH(PPAKIMOHHYIO
PeIETKY M HEJANEKO PaCIIONOKEHHBIN MapajiebHO €l dKpaH. —
Ha pemiéTky HopMalabHO MajaeT NapasuieibHbli MyYOK BUIUMOIO
ria3oM OeJoro ceera.

BriGepute BepHOE y TBEPKICHHE, €CITH TAKOBOE HMEETCH.

A. JlanHas onTHYecKas cXeMa I03BOJET HAOMI0JaTh HA IKpaHe
Habop paay kKHbIX TUGOPAKLMOHHBIX HOJOC.

b.lns Toro u4roObl NOMY4YUTH HA OJKpaHE H300pakeHHE TH(DPAKIMOHHBIX
MaKCHMYMOB, HCOOXOQMMO YCTAHOBHTH Ha IyTH CBETOBOTO Iy4YKa COOHMpPAIOILYIO
JUH3Y, B ()OKaNbHOH IUIOCKOCTH KOTOPOH JOMKHA HAaxOAMThCA AuU(paxumoHHas
peméTKa.

——
—
—_—

1) Toaeko A 2) ronbko b 3)uA ub 4) su A, su b

MOTOHBI HE MOTYT XapaKTEPH30BAThCS

1) sueprueti 2) umnynscom 3) gacroroii 4) pasmepom

Ha pHcyHKe H300pakeHa CXeMa 3MEKTPOHHBIX MEPEXOA0B MEKITy ——————
SHCPICTMYCCKHMH  yPOBHSMH  aTOMa,  MPOMCXOSIIHX
C m3ayuyeHUEM (POTOHA. MHHHUMATBHBIA HMITYIbC HMEET (DOTOH, l
H3JIy4acMBIH TIPU TIEPEX0/e

‘ed

(53

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

OmHO M3 CICACTBMH 3aKOHA PaZMOAKTHBHOTO Pacnafa COCTOMT B TOM, YTO IPH
PaJIMOAaKTHBHOM pacrafe sAep 3a THOObIE PaBHBIE NOCIIEI0BATENBHBIE TIPOMEKY TKH
BPEMCHH

1) pacmagaeTcs CTPOro OJIMHAKOBOE YUCIO AAEP

2) cpeaHeE YHMCIIO pacHaBIUMXCA SOEP BO3PACTaET B TIEOMETPUYCCKOU
MPOTPECCHHU

3) cpemHee 4YMCIO HEPACMABIUMXCA AP YMEHbIIAETCS B T€OMETPUHUECKOH
MPOTPECCHH

4) cpeaHee 4YMCIO pacHaBOIMXCSA AACP BO3PACTacT B  apU(PMETHYCCKOH
MPOTPECCHHU

Ousuka. || kiacc. Bapuanr 4 10

Meteopur maccoi 10 ToHH mpuGamkaeTca K cepuyeckoii mmanere. Paguyc 3Toi
mwiaHersl 2,5 - 10% u. I'paduk 3aBHCHUMOCTH CHIBl F  TPaBUTALIHOHHOTO
B3aMMOJCHCTBHA TITAHETHI C METEOPUTOM OT PAcCTOSHHA d MeXAy MX LIEHTpaMH
H300pakéH Ha PHCY HKE (CTUTOMIHAS JTUHHUSA).

FoeH d
200 : j i ; : :

100

0 500 1000 1500 2000 2500 3000 3500 4 gk

VYckopeHue cBOGOJHOTO NaACHUA HA TOBCPXHOCTH 3TOH IUIAHEThI IPHMEPHO PaBHO

1) 3.5 m/c? 2) 50 m/c? 3) 0,2 m/c? 4) 1.4 m/c?

HIKOMBHUK MPOBOIMI 3KCIIEPUMEHTHI 0 H3YUCHUIO 3aKOHOB HAcalnbHOro rasza. OH
BT CHAOXKEHHBIH TEPMOMETPOM COCYA, OOBEM KOTOPOrO MOKHO H3BECTHBIM
00pa3oM H3MCHSTH MPU MOCTOSHHOM atMochepHoM aasiaeHuu 99,5 xlla. MeancHHO
Harpeeasg BO3AYX B COCYJE M 3aNKCHIBAS IMOKA3aHWUA NPUOOPOB, OH MONYYHI
3aBUCHMOCTh 00béMa V raza ot ero temmepatypsl 7. ITonydyeHHYIO 3aBHCHMOCTB
IIKOJIBHHK O()OPMUJT B BUAC TOYCK, HAHCCEHHBIX HA V7T-nuarpamMmy (CM. PHCYHOK).
[Mone3ysach 3TOH OuarpaMMOH, HaWOUTE, CKOJbKO MOJCH BO3AyXa (IMPUMEPHO)

COAEPXKANOCh B COCY JIC.

o]

4.2 (o]

-

205 302 309 316 323 330 7k

1) = 0,17 mounb 2) =58 mMonb 3) =224 mons 4) =~ 171 mons
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Yacrtn 2

Omeemom Kk 3a0anuam 3moii yvacmu (BI-B4) sensemcsa nociedosamenbhocmsv yudp.
Bnuwiume omeemul cHauala ¢ mexcm pabomol, a 3amem nepeHecume ux 6 OJAHK
omeemoe Ne 1 cnpaea om HOMepa cOOMEeMCmEYIOuez0 3a0anusl, HAYUHAS C NEPBOI
Kiemouku, 0e3 3anamoulX, npobenos u _Kakux-1ubo OOnOIHUMEIbHBIX CUMEOJI08.
Kaxcoyw wugpy numume ¢ omoeivHoil K1emouKke ¢ COOMEEMCMEUU C NPUBLOEHHLIMU
6 61anKe obpazyamu.

PanuonepenaTyuk H3Iy4aeT B BAaKyyMe TapMOHMYECKYH) 3IE€KTPOMAarHHUTHYIO
BonHy. Eciu yacToTa mM3myyaeMoON NMEpeaaTYMKOM BOJHBI YBEIHYHUTCA B 2 pasa, a
aMIUTUTYJa OCTAHETCA MPEXKHEH, TO Kak B pPE3yAbTaTe 3TOr0 M3MEHATCH
cheayomuye (U3HYCCKUE BEIUUYHMHBL CKOPOCTh PACHPOCTPAHEHHs BOJHBI, JTHHA
BOJIHBI, MAKCUMAaJIbHOE 3HAYCHHE MOIYJA HANPSOKEHHOCTH 3JICKTPHUYESCKOTO IMOJIA
BOJIHBI?

Jnsg Kaxa0# BeTHIHHBI ONPEACTHUTE COOTBETCTBY IOLLHH XapaKTep H3MEHEHH:

1) yeenuuuTcs;

2) yMEHBIIIHTCS;

3) He U3MEHHUTCH.

3anuimiuTte B TaOnuiy BBIOPaHHbIC LUHMQPH MIA KaKAOH (U3HUCCKOH BEIHYHHBL
Lludpsi B 0TBETE MOTYT NOBTOPATHCA.

PUINYECKHE BEJINYNHbDI

A) CKOpPOCTb pacnpOCTPaHEHHS BOJIHBI

HNX USMEHEHUE

1) yBenmuurcs

B) anuna BoaHBI 2) yMEHbLIUTCA

B) makcuManbHOE 3HAUYCHHUE MOAYJA HANPHKEHHOCTH  3) HE U3MEHMTCA

JNCKTPHUUCCKOTO MOJIA BOJTHBL

A b B

OT1BeT!

dusuxka. |1 knace. Bapuanr 4 12

Ha poruaxkHeix Becax C  NOMOIBI  JTHHAMOMETPA

YPaBHOBCILCHBI TPy3 W OaHKa ¢ BOAOW (CM. PHCYHOK).
ITepepesas HuTh, rpy3 KIagyT Ha AHO cocyda. Kak
B Pe3yJIbTaTe HM3MCHAIOTCA CICAYIOIHME (pH3MUecKue
BEJIMYMHBI: CHJIAa JABJICHUA )KUAKOCTH Ha THO COCYZa, BEC
rpy3a, Y AIHMHEHHE MPY>KUHBI AUHAMOMETpa?

Jlng Kakmod BENHYMHBI ONPEJCIMIE COOTBETCTBYHOILMH
XapakTep U3MEHEHHSA:

1) ypenuuusacTes;

2) yMEHBILACTCH;

3) He U3MEHACTCA.

3amuiute B Tabmiaiy BHIOpaHHBIE LUQPPBI AIA KaKAOH (UIHUECKOH BEJHUMHBL.
Ludper B 0TBETE MOTYT HOBTOPATHCA.

PHMINYECKHUE BEJIUYNHBI

A) cuna maBrEHMs XXUAKOCTH HA JIHO COCY1a
B) Bec rpysa
B) yanuHeHue npy KUHBI THHAMOMETpPA

A b B

UX U3MEHEHHME

1) yeenmuusaetcs

2) yMeHplIaeTCs
3) He uzMeHsAETCA

O1Bert:

BoCbMHKIACCHUK HCCNEAOBAN MPOLECC MPOTCKAHUS IOCTOSHHOIO TOKAa YEpe3
MPOBOJIOKY H YCTAHOBHJI, YTO MPH CHJIE TOKa yepes mpoBoioky 0,25 A BonbTMETD,
MOJCOCAMHEHHBIH K €€ KOHLAM, IOKa3biBacT HanpsxkeHue 3,6 B. YcraHosute
COOTBCTCTBHEC MCHKAY 3ABUCHMOCTSIMH, XaPAKTCPU3YIOLIMMH MPOTCKAHHE TOKA
4yepe3 MPOBOJOKY (CM. JIEBBIH CTONOEL), W ypaBHEHHSIMH, BBIPAKAIOILHMH 3TH
3aBUCUMOCTH, MMPUBCAEHHBIMU B IMpaBoM cTtosOue. K xakaol mosuumu nepsoro
cToabLa nmoadepuTe COOTBETCTBYIOLIYIO MTO3ULMIO BTOPOTO U 3aNUIINTE B TaOIHILy
BbIOpaHHbIE UH(PHI 0] COOTBETCTBYIOIUMHU OyKBaMHU.

3ABUCUMOCTH

A) saBucuMOCTh  paboOThl  MOCTOSHHOTO
JJMCKTPHUUCCKOIO TOKA OT BPEMCHU

B) 3aBucuMOCTE 3apsja, MPOTEKAKOLIETO
yepes MPOBOJIOKY, OT BPEMEHH

YPABHEHUSI
1) g=Ft rae F=0,25Kn/c
2) A=Ct,rae C=0,9 Ax/c
3) A=Dt,roe D =0,225 [Ix/c
4) g =Gt roe G=3,6 Kn/c

A b
OTBeT:
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Ha pucyske u300pakéH LMKIMYECKUH HPOLECC, COBEpPIIACMbIH 7
Haa OJHOATOMHBIM HACAJIbHBIM I'a30M B KOJIHYCCTBC 1 Mob. , 4
VYCTaHOBUTE COOTBETCTBHE MEXKIY (DHIMYECKUMHU BEIMYMHAMU H 2|
dopmynamH, MO KOTOPHIM HX MOXHO paccuutath. K kamaon p | )
MO3ULMH TEPBOro crTonbua MNoaGepUTe COOTBETCTBYIOLIYIO | .
MO3HLMIO BTOPOT'O U 3aNHIUNTE B TaONULy BBIOpaHHbIE LU(PHI
0/ COOTBETCTBYIOIIUMH OyKBaMH.

PUINYECKWE BEJINYHWHBI POPMYJIbI

5
b Sn(-1)

A) KOJIMUYECTBO TEIIOTHI, NOTNOLIAEMOE Ta30M B IPOLIECCE
H300apHUYECKOTO PaCIIHPEHUS

B) usMeHeHHE BHYTPEHHEM 3HEprud rasza B IPOLIECCE
H30XOPHUYCCKOIO OXJIAXKACHUA 2) po(Vz— Vl)

3) VZ(P] _Pz)

3
4) EVl(Pl _Pz)

OTtBeT:

Yacrp 3

3adanus wacmu 3 npeocmasnsiiom coboin zadauu. Pexomenoyemcss nposecmu ux
npedeapumesibnoe peuienue Ha uepnoeuxe. Ilpu evinoanenun 3adanmuii A22-A25
6 oanxe omeemos Ne | noo Homepom evinonnsemozo Bamvu 3a0anua nocmasvme 3HaK
«X» 6 Klemouke, HOMep KOmMOpOU coomeemcmeyem Homepy evibopanno2o Bamu
omeema.

Ilapuxk A wmaccol m HAOeT Ha THAAKYIO CIUIY H 1 A

OPHKPEIUIEH K TOpYyXuHe OKECTKOCTBIO &, KOTOpas

MPUKPEIUIEHA JAPYTMM KOHLOM K BEPTHKAJIbHOH OIOpE.

IMapuk B wmaccoli 2m HameT HA APYIYIO CIHLY H B
NPUKPEIVIEH K JABYM OAMHAKOBBIM MpPY>KHHAM, KOTOPBIE amm
JAPYTHMMH KOHLIAMH ITPHKPCIUICHBI K BEPTHKAIBHBIM OIOPaM.

KakoBa nomkHa OBITH MKECTKOCTb KaXAOH W3 MPYXKHMH, MPHUKPCIUIEHHBIX K LIAPHKY
B, utobs1 mapuk 4 u mapuk B cosepirany konebaHus ¢ OAMHAKOBOH 4acTOTOMH?

k k
1 2 3) — 4) —
) k ) 2k )2 )4
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B kanopuMmeTp, yiaeibHas TEILIOEMKOCTh KOTOPOTrO MPEHEGPEKUMO Malia, HaJIUIHU

150 r Boas! mpu Temmepatype +3 °C u nonoxwmu tyAa 50 r apaa mpu TeMmeparype
-3 °C. Yro Oymer HAxXxOOHTbCA B KAJOPHMETPE IOCIE YCTAHOBJEHHA B HEM
TEIUIOBOTC PaBHOBECUSA?

1) Boaa npu Temneparype Boime 0 °C

2) Boxa npu temmepatype 0 °C

3) nén mpu temmeparype 0 °C

4) cMech BOABI U TbAa npH Temuepatype 0 °C

[nockas KBaJgpaTHadt pamMka MOKOMTCA B OJHOPOJHOM

MarHMTHOM TIOJIC, JUHHH MAarHUTHOM HHIYKLHH KOTOPOTO

MCPIICHIUKY IAPHBI €€ MOBEPXHOCTH. B HEKOTOPBIH MOMCHT

BPEMEHH PaMKy HA4YHHAKOT PAaBHOMEPHO BpAILATh BOKPYT it

OCH, JeXalled B IUIOCKOCTH paMmku, menas 20 oboportos i
B MUHYTy. Yepe3 Kakoll MHUHHMaNbHBIH IPOMEKYTOK

BpEMEHM OT HAyana  BpPALICHMA pAMKH  MOTOK,

MIPOHHU3BIBAIOLUI €€ MOBEPXHOCTh, YMEHBIUHUTCS B 2 pa3a?

1) 2¢ 2) =09c¢ 3)05¢ 4) =0,0lc¢

JlBe OIMHAKOBBIE 3BYKOBBIE BONHbI 4acToTOM | K[, HMEKOLIME MNOCTOSHHYIO

HyJEBYIO Pa3HOCTh (a3, pacIpoCTPaHAIOTCA HABCTpedy IOpyr Apyry. PacctosHue
MEKIY HCTOYHHKAMH BOJH OYCHb BEIHMKO. B TOukax 4 u B, pacmoOJOXKCHHBIX Ha
paccToAHMH 99 cM OpYT OT Apyra, aMIUIMTY Aa KoyeOaHHH MakcHMalibHa. Ha kakom
PAacCTOAHHH OT TOYKM A HaxoauTcs Ompkaimias K HeH TOYka, B KOTOPOM
aMruIuTy aa KojacOanuii Taoke MakcuMajbaa? CkopocTs 3ByKa B BO3ay xe 330 m/c.

1) 16,5¢cm 2) 66 cMm 3) 33¢cmMm 4) 3 MM

He 3a6y0bme nepenecmu ece omeemsl 6 6.1anx omeemos Nel.
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Honnoe pewenue 3aoau C1-C6 neobxodumo 3anucams @ O1anke omeemog Ne 2. Ilpu
oopmnenuu pewienua ¢ OGranke omeemoe Ne 2 3anumiume CHA4a1Ia HOMEP 3A0AHUA
(Cl, C2 u m 0.), a 3amem pewenue coomeemcmeyioujeli 3aoaqu. Omeemvl
3anucviéaiime 4émxo u pazoopuueo.

I'pubHuK ymén ot noporu aaieko B jec u 3abayauncs. Komnaca y Hero He 65110, oroaa
6pl1a obnavHas, CONHI[A He BHAHO, a 0e3 OpHEHTallMd IO CTOpOHaM CBeTa HalTH
JIOPOTY K CBOEMY aBTOMOOIIIIO OblNIO HEBO3MOXKHO. TyT OH BCIIOMHMII, YTO B KapMaHe y
Hero ecTh MPOTUBOOINKOBEIE ABTOMOOUIBHBIE OUKHU, TTIOKPHIThIE MOIAPOUTHON TLIEHKOI.
Ox BBILEN Ha NOJNAHY, JOCTAl OYKM M CTall KX II0OBOPaYMBATh BOKPYI ONTHYECKOH OCH
OYKOBBIX CTEKOJ, VIS CKBO3b HUX Ha HeOO B pasHBIX HalpableHIsX. Yepes HebGobiIoe
BpEMs OH CMOT ONpe/leNIMTh HallpapleHKe Ha CONHIE.
OO6BbsicHNUTE, OCHOBBIBAACh HAa H3BECTHBIX (U3MYECKHX 3aKOHAX M 3aKOHOMEPHOCTSX,
CMBICH eTo JIeHCTBHUI IpH TaKoM cIIocobe OpHeHTHPOBAHHUS.
Cnpaska: nonapoudHas niéxHka umeem gol0eneHHoe HaNpasneHue U nPONYCKaem monbko

NPOEKYUIO BEKMOPA HANPANCEHHOCMYU INEKMPOMAZHUMHOZO nons E 8 CBEMOBOILL BOIHE HA
MO Hanpasnexue.

Honnoe npasunvroe peuienue kaxcooii uz 3adau C2—C6 0onxcno codeprcantv 3aKonst U
dopmynet, npumenenue KomopsIxX HEOOX00UMO U 0OCMAMOYHO 0114 peuieHuA 3a0ayu, a
MaKHce MameMamuuecKue npeodpazoeanua, pacuémol ¢ YUCIEHHLIM OHIBEMOM U NPU
HeoOXe0UuMocmu pucyHoK, ROACHAIOWUI peuterue.

PaBHOCTOPOHHUI TPEYrONBHUK, COCTOSIUMI M3 TpeX KECTKUX
IErKUX CTepXkHel, MOXeT BpailaThCsi ©0e? TpPeHHs BOKPYT

I‘Op[/I?»OHTa.]'IBHOfl 0ocH, COBHaZlaIOH_lefI C O,HHOI71 H3 €ro CTOpPOH.
B Touke rmepeceueHHss JBYX JApPYTMX €ro CTOpOH K
TPEYTONBHUKY NMPYKPEIUIEH MACCHBHBIH [PY3UK (CM. PHCYHOK).
Kak 1 BO cxonpko Pa3 U3MCHUTCA IIEPUOJ MAJIbIX KoJieOaHui
Ipy3dkKa OKOJIO €I0 ITOJIOKCHUS PaBHOBECHS, €CJIM OCh BPalllCHUSI HAKJIOHUTD IO YTJIOM
o =45° K TopH30HTY?

WpeanpHass TerioBas MallMHa OOMEHHMBAeTCs TEIUIOTOH ¢ TEMIBIM TEIOM —
OKpyXarollel cpenoil, Haxoaselics npu temnepatrype +25 °C, U XOJOIHBIM TEJIOM C
temnepatypoir —18 °C. B HexoTOphlii MOMEHT MAallMHYy 3allyCTWId B 0OpaTHOM
HaIpaBJIeHUHY, TaK YTO BCE COCTaBIIONME TEILTOBOro GajlaHca — paboTa U KONHYECTRa
TEMJIOTH — IOMEHSUTH ¢BOM 3Haku. IIpu 3ToM 3a cuéT paboThl, COBEPIIEHHO ABUraTeIEM
TEIJIOBOH MAIMHBI, OT XOJIOJHOTO Tella TEIUIOTa cTajla OTOUpaThCs, a TEIIOMY Tely —
cOODLIATHCS.

Kakyio paboTy coBeplini JBHraresb TEIUIOBOH MAaIIWMHBI, €CJIH KOJIHUYECTBO TEIUIOTHI,
OTBEAEHHOH OT XOJIONHOrO Tena, paBHO 165 k/x? OTBeT OKpyIJIHTE OO LIEJNOro YMCia

kJDxk.
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Metannuuecknit quck paguycom » = 10 ¢cM ¢ ManbIM CONPOTHBICHHEM BpalllacTcs B
MarHuTHOM mole ¢ uHAaykuueil B = 1 T, mepneHIuKyIspHOH IUIOCKOCTH OMCKa, C
yTIoBo# ckopocTsio @ = 100 < Yepes cxonbasdilie KOHTAKTHL K CepeAnHe U K Kparo
JMCKa NOAKIMIOUEH pezucTop conpotusileHueM R = 10 kOm, H IOCIeJ0BATENBHO C HUM —
xongeHcatop émkocThio C = 3 Mk®. Kakum 3apsnaomM () B yCTaHOBUBIIEMCS DPEXUME
3apsDKeH 3TOT KOHAeHcaTop?

- Ceer ¢ miuuHO# BONHBL A = 5461 aHrcrpeMm majaeT HOPMaibHO Ha AM(PPAKLHOHHYIO
pewéTky. OAHOMY M3 INABHBIX AMMPAKIHOHHBIX MAKCHMyMOB COOTBETCTBYET YIOJ
mudpakuun 30°, a Hanbobmuil nopsnok HabIoJaeMOro CIieKTpa paBeH S.

Haiiaure nepuox naHHON pell&TKU.

Cnpaexa: | anzcmpem = 1 0" .

" S
Hame Connue TepseT 3a cu&T H3dydeHMs cBeTa Maccy, IpHMepHO paBHyo 1,39-10
MUJIHApIOB TOHH B roj. Haiiourte conHeuHyto MocTosHHYIO And BeHepbl, To ecTh
2

CpeJHIOIO OHepruio, Momajaromyo 3a 1 cekyHmy Ha 1 M~ [OBepXHOCTH,
MepreHUKYTIpHOH HANpaBleHMIO CONHEYHBIX Jiyueil, okomo Benepst BHe eé
atMoctepsl. M3BecTHO, uTO cpennuil pamuyc opOutsl Benepnl coctaBaser 0,72 ot
cpefHero paguyca OpOWTHI 3eMIIM, KOTOpBIH HpHMepHO pabeH 150 MmiHOHaM

2

KwioMeTpoB. OTBET BbIpa3uTe B KBT/M .



O®msnka. 11 xiace Bapuanr 1

OTBeTHI K 321aHUSAM ¢ BLIOOPOM OTBeTa

Ne 3apanus OTtBeT Ne zapanus OTtBeT
Al 2 Al4 1
A2 3 Al5 2
A3 2 Al6 4
A4 2 Al7 4
A5 4 A18 2
A6 3 A19 3
A7 4 A20 1
A8 1 A21 2
A9 3 A22 1
Al10 3 A23 4
All 3 A24 3
Al2 2 A25 1
Al3 2
OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM
Ne sapanus OtBer Ne zapanus OtBer
Bl 323 B3 21
B2 213 B4 23

© Crarl'pag 2013r

Omsuka. 11 kiace Bapuant 2

OTBeThI K 321aHUSIM ¢ BLIOGOPOM OTBETA

Ne zapanns OTtBeT Ne zapanus OTtBeT
Al 1 Al4 2
A2 4 Al5 1
A3 2 Al6 2
A4 3 Al7 4
A5 4 Al18 4
A6 2 Al19 3
A7 4 A20 1
A8 3 A21 1
A9 3 A22 3
Al10 2 A23 4
All 3 A24 1
Al2 3 A25 1
Al3 2
OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM
Ne zapanus OtBer Noe zapanus OtBer
Bl 313 B3 43
B2 123 B4 14
© Crartl'pag 2013r




Duzuka. |1 kiacc. Bapuanr 3 ®usnka. || wiacc. Bapuaur 4
OTBeThI K 32JaHUSAM C BLIOOPOM OTBETA OTBeThI K 32JaHHUSIM ¢ BLIGOPOM OTBETA
Ne zapanus OtBeT Ne zapanus OtBer Ne 3apanus OtBer Ne zaganus OtBer
Al 2 Al4 2 Al 1 Al4 1
A2 4 AlS 2 A2 3 AlS 1
A3 2 Al6 2 A3 2 Al6 4
Ad 3 Al7 4 A4 2 Al7 4
AS 4 AlS 4 AS 4 Al8 2
Ab 2 Al9 3 Ab 3 Al19 3
A7 4 A20 1 A7 4 A20 1
A8 3 A21 2 A8 1 A21 1
A9 3 A22 3 A9 3 A22 1
Al0 2 A23 4 AlQ 3 A23 4
All 3 A24 1 All 3 A24 3
Al2 3 A25 1 Al2 2 A25 1
Al3 2 Al3 2
OTBeTbI K 32JaHUSIM C KPATKHM OTBETOM OTBeTbI K 32JaHHSIM ¢ KPATKHM OTBETOM
Ne zapanus OtBeT Ne zapanus OtBeT No zapanus OTBeT Ne zaganus OTBeT

B1 313 B3 43 Bl 232 B3 21
B2 213 B4 23 B2 123 B4 14
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Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

I'pubHuK ymén ot moporu naneko B yiec u 3abmynuics. Kommaca y Hero He ObL10,
norozaa Obiia o0nayHasi, COJHIA HE BHIHO, a 0€3 OpUEHTAH 110 CTOPOHAM CBETa
HAWTH JIOPOTY K CBOEMY aBTOMOOMIIIO ObLIO HEBO3MOXKHO. TYT OH BCIIOMHWII, Y4TO
B KApMaHE y HEro eCTh MPOTUBOOJMKOBBIC ABTOMOOWJIBHBIC OYKU, TOKPBITHIC
noJsIpouAHON TUIEHKONH. OH BBIIIEN HA TMOJSHY, AOCTAJl OYKH M CTal HUX
MOBOPAYNBATH BOKPYT ONTHYECKOH OCH OYKOBBIX CTEKOJ, TSI CKBO3b HHUX Ha
HeOO B pa3HBIX HampaBieHUsX. Yepe3 HeOONbIIOE BpeMsi OH CMOT OTNPEACIHUTH
HaIlpaBJEHUE HA COJHIIE.

OOBbBsICHUTE, OCHOBBIBAasCb Ha  W3BECTHBIX  (U3MYECKMX  3aKOHaX W
3aKOHOMEPHOCTSIX, CMBICIT €T0 JICHCTBHIA MTPHU TAKOM CITIOCOOE OPUEHTHUPOBAHMSL.
Cnpagxa: noisapouonas niénKa umeem GvlOeieHHoe HANpasieHue u nponyckaen

MOJIbKO NpoeKyuro eexmopa Hal’lp}l.?lCéHHOC’mu INIEKMPOMACHUNHO20 NOJIA E
6 C6emoBoll BoIHe HA MO Hanpaejierue.

Bo3moikHoe peuieHue

1. DneKTpOMarHWTHbIE BOJHBI (CBET OT COJHL@A) SBJIAIOTCA IMONEPEYHBIMU BOJIHAMH,
B KOTOPBIX BEKTOPHI HANPSHKEHHOCTH E 37I€KTPHYECKOro M HHAYKIUH B MarHUTHOTO HoJel
HalpaBJIeHbl ~ B3aUMHO  IEPIEHAMKYJISIPHO M IEPHEHAUKYIIPHO  HAIPaBJICHUIO
pacrpocTpaHeHusl TUX BOJIH.

2. IIpu oGnayHoii noroze 10 rpuOHKUKA Ha IOJISHE JOXOAMUT HE NMPSIMOM CBET OT COJHIIA, a
CBET, IPOLIE/IIHIA yepe3 001aKa U COXPaHSIOUIHIA MOJISPH3ALIUIO CBETA OT COJIHIIA.

3. Ecnu cMOTpeTh B HalpaBJICHWM COJHL@, TO CBET OT OOJIAKOB, KaK W CBET COJHLA, HE
MMECT BBIIEICHHOTO HAIIPABJICHHS CBETOBOTO BEKTOpa £, TO €CTh HE MOISIPU30BaH.

4. B HanpasiCHWH, MEPICHIMKYISIPHOM HANpPAaBICHUAIO Ha COJHIE, NMPOIICAIINIA Yepe3
obnaka COJHEUHBI cBeT HauOoiee NOJIIPU30BAaH, TaKk KaK BEKTOpPHI £ u B nexar
B IIJIOCKOCTH, NEPIIEHAUKYISIPHOMN JIydy CBETa OT COJHLA U NPOXOSLIEH uepes JIyd 3peHHs.
5. Bpamas ouku (TO ecTh MOJSIPOUAHYIO IUIEHKY) BOKPYI MX ONTHUYECKOH OCH, MOYKHO
3aMETUTh, B KAKOM HAlpaBICHHMH HHTEHCHUBHOCTb IPOIYLIEHHOIO MMM CBETa CUIIbHEE

BCETO MCHACTCA, — 3TO 6yz(eT HalpapJICHUEC, NECPIICHAUKYJIAPHOC JIydaM CBE€TAa OT COJIHIIA.

© Cratl'pag 2013 ¢
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KpnTepml OLICHKH BbINOJIHCHUSA 3a1aHUA

Bajiasl

[IpuBeneHOo TOJHOE TPABWIBHOE PEIIEHUE, BKIIOYAIOINIEE NPABUIBHBINA OTBET
(B manHOM ciydae 1. 1-3) u ncuyeprnbIBaroNIne BEPHbIE PACCYKACHUS C yKa3aHHUEM
HaOJII01aeMBbIX SBJIEHUIN U 3aKOHOB (68 OaHHOM Cyuae — UCNONb3068AHUE CEOUCMEA
NONepeYHOCMU SNEKMPOMASHUMHBIX 60H U NPONYCKAHUA NOIAPOUOHOU NAEHKOU

MOIbKO 00HO20 HANPABIeHUs: 6ekmopa HanpsaicéHnocmu E).

Vka3anbl Bce HEOOXOOMMBIE i1  OOBSICHEHUS  SBJICHHS W 3aKOHBI,
3aKOHOMEpPHOCTH, M JIaHO MPaBHILHOE OOBSCHEHHE, HO COJCPKUTCS OAHMH W3
CIIEAYIOIIUX HETOCTAaTKOB.
B mpencraBiieHHBIX 3amMCAX COJAEPIKATCS JIUIIb OONIME pacCyKIAeHus Oe3
MPUBA3KU K KOHKPETHON CUTYallUH 3a/1a4u.

NJIn
Paccysxaenus, npuBOSIIIIME K OTBETY, NPEJCTABIICHBI HE B IMOJIHOM 00BbEME, WU
B HUX COJIEPKATCSI IOTHYECKHE HEJOUETHI

[IpeacraBieHbl 3aNMCH, COOTBETCTBYIOIIHME OHOMY W3 CICIYIOUINX CITy4acs.
yKa3aHLI HC BCC HGOGXOIII/IMLIG SIBJICHUSA U CbI/ISI/I‘IeCKI/Ie 3aKOHBI, JAXXC €CIM OaH
HpaBI/IJTBHLIﬁ OTBCT Ha BO]'IpOC 3alaHusl.
NI
VYkazaHbl Bce HEOOXOUMBbIE SIBJICHUS U (DU3NYECKUe 3aKOHBI, HO B HEKOTOPBIX M3
HUX JIOMYIIEHA ONHOKA, Take eCIIH JaH MPaBHIILHBIN OTBET Ha BONIPOC 3aIaHMSI.
NI
VkaszaHpl Bce HeoOXOaMMble Ui OOBSICHEHMS  SBJACHUS W 3aKOHEI,
3aKOHOMEPHOCTU, HO HMMEIOLIUECS PACCYKACHUS, HAIIPABIICHHBIE Ha IIOIY4YECHHUE
OTBECTA HA BOHpOC 3aJaHus1, HC JOBCACHBI 10 KOHIIA.
NI
yKa3aHBI BCC HCO6XOI[I/IMI>IC JUJIS O6’I)$ICHCHI/I$I SIBJICHHUSA nu 3aKOHBI,
3aKOHOMEPHOCTH, HO MMEIOIIMECS] PACCYKJICHHUS, IPUBOISAIINE K BEPHOMY OTBETY,
COJICPIKAT OIINOKH.

Bce cnyvan pernieHusi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHIM
BBICTABJIEHHUS OIICHOK B 1, 2, 3 Oaia.

© Cratl'pag 2013 ¢
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PaBHOCTOPOHHUI TPEYrojJbHUK, COCTOSIIUMNA U3 TpEX 2%
KECTKUX JIETKUX CTEP)KHEH, MOXKET BpallaThCs 0e3 TpeHus 7
BOKPYT TOPH30HTAJIBHOI OCH, COBMNAJAIOUICH ¢ OJHOH U3
€ro cTopoH. B Touke nepeceyeHus AByX APYrUX ero CTOPOH
K TPEYrOJbHUKY TPUKPEIUIEH MACCHBHBIH TIPy3HK (CM.
pHucyHOK). Kak 1 BO CKOJIBKO pa3 U3MEHUTCS MEPUO]] MaJIbIX
KOJICOAHUI Tpy3WKa OKOJO €ro IIOJIOKEHHS PaBHOBECHS,
€CJI OCh BpallleH!s] HAKJIIOHUTH TOJ] YIJIOM o = 60° K TOPH30HTY?

NN

Bo3moikHoe peuieHue

O003HauUUM paccTOSHUE OT OCH BpAalleHUs TPEYroJbHUKA 10 rpy3uka yepe3 /. Torma

Hepro/ KoJeOaHui PH TOPH30HTAIBHOM TIOJI0KEHHH OCH PaBeH, O4eBUIHO, 1] = 27w |—.
g
[Tocre HaKIOHA OCH HA yTOJN O BO3BpAIIAIOIAS CHJIA NMPH OTKIOHEHWH TPEYTOJIBHUKA OT
TIOJIOKCHUSI PABHOBECHUS YMEHBIIUTCS: COCTABIISIONIAS CWIJIBI TSXKECTH BJIOJB OCH,
paBHasg mgsino (30ech m — Macca rpy3Hka), Oy1eT KOMIEHCUPOBATLCS CUIIaMU PEAKLIUH CO
CTOPOHBI TOJIIUITHAKOB, B KOTOPBIX 3aKpeIuieHa 3Ta OCh, a B HAlpaBIICHUH,
MEPICHIUKYJSIPHOM OCH, OyaeT HIedcTBOBaTh 3(PQEKTUBHAS «CHJIA TSHKECTH», paBHas
mgcosa. IloaToMy mepuoa MajibIX KoleOaHuil Ipy3uka IpH HAKIOHEHHOW ocu Oyner

/

paBeH T, =2n |——.
gcosa

Taxkum 00pazom, IeproA KoJieOaHUH yBETUIUTCS B

T, 1 1
n=-—=-= = =\/2z1,41 as.
I, cosa /0,5 P

Omeem: niepuon Konebanuii ysenuuutcsi B n = +/2 =~ 1,41 pas.
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KpnTepml OLICHKH BbINOJIHCHUSA 3a1aHUA

Bajiasl

[IpuBeaeHO MOJTHOE PElIeHUE, BKITIOYAIOIIEE CIIETYFOIIUE JIEMEHTBI:

I) 3anmcaHbl MONIOKEHHUS TEOPUM W (DU3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MIPUMEHEHUE KOTOPBIX HEOOXOMMO JIJIsl PEIICHHUS 3aJ1a4i BEIOPAHHBIM CIIOCOOOM
(6 Oamnom cayuae — ewlpadicenue Ol NEPUOOd  MAAbIX  KOJIeOanutl
MamemMamuieckoeo MAAMHUKA U PA3IONCEHUe CUlbl  MAdcecmu Ha 08e
cocmasnsiouue);

1) ommcansl Bce BBOAMMBIE B pelICHUH OyKBEHHbIE 0003HAYeHHs (PU3UUECKUX
BEIMYHMH (3 UCKIIOUEHUEM, B03MONCHO, 0003HAUEHULl KOHCMAHM, VKA3AHHbIX
6 sapuanme KUM, u 0603nauenuil, ucCnonb3yemvix 6 ycioguu 3a0aqi);

IIT) mpoBeneHbl HEOOXOUMbBIE MATEMAaTUYECKHE MPEOOpa3oBaHus (JIOMyCKaeTCs
BepOalbHOE yKa3aHWE Ha WX MPOBEACHHE) W pacué€Thl, MPHBOJSAIINEC
K IPaBWJIBHOMY YHCJIIOBOMY OTBETY (JIOIyCKAaeTCsi pPEIICHHE «II0 4YacTsaM»
C MIPOMEKYTOYHBIMHU BBIYNCIICHHUSIMN ),

IV) npezncrasiieH npaBUIbHBII OTBET ¢ YKa3aHUEM €IUHUL] U3MEPEHUS UCKOMOH
BEJIMYMHBL

[IpaBuibHO 3anucaHbl HEOOXOAUMbIE MTOJIOKECHUSI TEOPHU M (PU3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTH, IMPOBEAEHBI HEOOXOJUMbIe MpeoOpa3oBaHMs, U NPEACTaBICH
[IPaBUIBHBIA OTBET C yKa3aHMEM €AMHUI] M3MEpEeHHs HUCKOMOH BenuunHbl. Ho
HUMEEeTCs OIMH U3 CJIEAYIOIIUX HEI0CTaTKOB.
3anucu, COOTBETCTBYIOIUE OAHOMY Wi BeeM myHKkTam: 11 u 111, — mpencraBieHs
HE B MTOJTHOM 00BEME MITH OTCYTCTBYIOT.

W
[Ipy momTHOM NPaBMIILHOM PEIICHUM JIMIIHKE 3allUCH, HE BXOMALINE B pPEIICHHE
(BO3MOXXHO, HEBEpHBIC), HE OTICICHBI OT pemieHus (He 3a4épKHYTHI, HE
3aKJIIOUYEHB! B CKOOKH, PaMKy U T. IL.).

NI
[Tpu ITOJIHOM pemreHun B HEOOXOIUMBIX MAaTEMaTHUYECKHUX TPEOOPa30BAHUSIX
WJIM BBIYUCIICHUSX JIOMYIICHBI OITHOKH, U (WIJIH) TPeoOpa30BaHUs/BEIYUCIICHUS HE
JIOBEJICHBI JI0 KOHIIA.

NI
[Tpu [TOJIHOM pemiennu oTcyTCTBYET MyHKT [V, Miin B HEM JomTy1ieHa onmoka.

[IpeacraBneHsl 3a1MCH, COOTBETCTBYIOLIME OAHOMY M3 CIEIYIOLUINX CIy4aes.
[IpencraBieHbl TONBKO MOJIOXKEHHUA WU (HOpMYJIBI, BBIpaXKarome (QU3MYECKHe
3aKOHBI, IPUMEHCHHUE KOTOPBIX HEOOXOAMMO JUISl PELICHUs 3afadd, 0e3 KaKuX-
mubo mpeoOpa3oBaHMII C HMX HCHONBb30BAHUEM, HAIMPABICHHBIX HA PEIICHHE
3ajauy, U OTBETA.
WJIn

B pemennn orcyrcrByer OJIHA u3 mcxomHbIX (GOpMys, HeoOXoaumMmas Ui
pewieHus 3anaud (WM YTBEp)KICHME, JIEXKAalllee B OCHOBE PELICHMs), HO
IIPUCYTCTBYIOT JIOTHUECKH BEPHbIE IPEOOPa30BaHMs ¢ UMEIOLIUMUCS (POpMyIaMH,
HaIpaBJICHHbIE Ha pEeILICHHUE 3a1a4H.

. NI
B OJJHOM wu3 ucxomHsix (Gopmyi, HEOOXOOUMBIX Ul pelleHHs 3aaaqyd (Uin
B YTBEP)KACHHUHU, JIGKAIleM B OCHOBE pEIICHMS), [JOMyIleHa OImuOKa, HO
IPUCYTCTBYIOT JJOTHUCCKH BEpHBIC IPEOOPa30BaHUs ¢ UMEIOIUMHUCS (popMynamy,
HANpaBJICHHbIC HA PEIICHUE 331a4H.

Bce cnyuau perieHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPHUSIM
BBICTABJIEHHUS OIEHOK B 1, 2, 3 Oaia.

© Cratl'pag 2013 ¢




@wusnka 11 xmace Bapuanr 1 5

WneanbHas TemioBas MalldHa OOMEHWBAETCS TEIUIOTOW € TEMIBIM TEIIOM —
OKpy’Karolleil cpenoi, Haxonsweiica npu temneparype +25 °C, U XOJIOIHBIM
teroM ¢ Ttemreparypoit —18 °C. B HeKOTOphIi MOMEHT MallWHY 3aIlyCTHIN
B OOpaTHOM HAIIPaBJIEHUHU, TAaK YTO BCE COCTABJIAIOLIME TEIUIOBOro OanaHca —
paboTa M KOJMYECTBAa TEIUIOTHl — IOMEHSUIM CBOM 3HakW. llpum sToM 3a cuér
paloThl, COBEPIIEHHOM JBUTATENleM TEIUIOBOW MAIIWHBI, OT XOJIOAHOIO Tena
TEIJIOTa CTajla OTOUPATHC, a TEIIOMY Ty — COOOIIAaThCS.

Kakyo pabory coBepumius JBUTaTeNb TEIUIOBOH MAIIWHBI, €CIH KOJIWYECTBO
TEIUIOTHI, OTBEIEHHON OT XOJIOAHOTO Tena, paBHO 165 k/[x? OTBET OKpyTauTe 110
nesoro yucia kJx.

Bo3moxxHoe pemmenune

KITJI wneambHOW TEIJIOBOM MAIIMHBI pPaBEH OTHOIICHUIO COBEPHIEHHON paboThl A
T,

K 3aTpayeHHOMy KommuectBy Temiotel Q' n=-—=1--2% e T

+
0 Ty !
TEeMIIepaTypbl «HarpeBaTelns» (TEIUIOro Tella) U «XOJOAWIBHUKA» (XOJOIHOTO Telna),
C KOTOPBIMH OOMEHHMBACTCS TEIUIOTOW padouee BEHIECTBO HuKIa. KOJUYEeCTBO TEIJIOTHI,
Ky
T, H T, X

[Ipu pabote naeanbHOH TEIUIOBOK MAaIIMHBI B OOPAaTHOM HANpPaBJICHUH OT XOJIOJHOTO Tena

n I -
X

. — +
KOTOPOE IPH ITOM OTIAETCS XOIOAMIBHUKY, paBHO O = (0" —A4 =

OTHUMAETCSI KOJIMYECTBO TEIIOThI (O~ 3a cu€T paboThl A, coBeplIaeMoil Haja padovynMm

BC€IICCTBOM IIHMKJIa, U TéHJ’IOMy TEJIY, KOTOPBIM B JaHHOM CJIy4dac€ SABJISACTCA OKpYXKarolias

cpema, oraaéres KonmuectBO Temiothl QT =0 +A, npuuéM Bce COOTHOLICHHS

KOJIMYCCTB TCIUIOTHI, pa6OTLI n TEMIICpaTyp OCTArOTCA TaKMUMH KC, KaK IIpUu pa60Te
H,Z[eaHBHOﬁ TEIJIOBOM MaIllUHbI B MIPAMOM HaAIIpaBJICHUU.

[Mostomy QO =165 xJIx, TH =298 K, Tx =255K
T,-T, 43
T, Q= 255

X

u A=

- 165 = 28 kJ[k.

Omeem: 28 xJx.

© Cratl'pag 2013 ¢

@usuka 11 xkmacc Bapuanr 1

KpnTepml OLICHKH BbINOJIHCHUSA 3a1aHUA

Bajiasl

[IpuBeaeHO MOJTHOE PElICHUE, BKITIOYAIOIIEE CIISTYFOIIUE JIEMEHTBI:

I) 3amicanbl MMOJIOKEHUST TEOPHUH M (PU3MUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHUE KOTOPBIX HEOOXOMMO JIJIsl PEIICHHUS 3aJ1a4i BEIOPAHHBIM CIIOCOOOM
(6 Odanmnom cnyuae — mpasunvrHo 3anucano evipadicenue 0as KIIJ[ uoeanvhoti
MeNnoBol MAulUHbl, U UCHOAb308AHO YCIOBUE PABEHCMBA COOMBENICMEYIOUUX
KOMNOHeHm menjiooomena 0Jisi 00pammuo20 u npsimo2o YUKios);

IT) oiucanbl Bce BBOAMMBIE B PEIICHUU OYKBEHHbIE 0003HaueHUsS (DU3MUECKUX
BEIIMYUUH (3a UCKIIOUEHUEM, BO3MOICHO, OOO3HAYEHUL KOHCMAHM, YKA3AHHbLIX
6 sapuanme KUM, u 0603nauenuil, ucCnonb3yemvlx 6 yciosuu 3a0aqi),

IIT) mpoBeieHbl HEOOXOAMMBIC MaTeMaTHYECKHE MpeoOpa3oBaHus (JIOMYyCKaeTCs
BepOalbHOE yKa3aHWE Ha WX TMPOBEACHHE) W pacué€Thl, IMPHBOJSAIINEC
K IPaBWJIBHOMY YHCJIIOBOMY OTBETY (JIOIIyCKAeTCs PEIICHHE «II0 4YacTsaM»
C MPOMEXKYTOYHBIMHU BBIYHCIICHHUSIMN ),

IV) npencraBnen npaBUIbHBIM OTBET ¢ yKa3aHUEM €IMHUIl U3MEPEHUS UCKOMOH
BCJIMYHHBI.

IIpaBuibHO 3anKcaHbl HEOOXOAUMBIE MOJIOXKEHUS TEOPUU U (PU3UUECKHIE 3aKOHBI,
3aKOHOMEPHOCTH, IMPOBEAEHBI HEOOXOJUMbIe MpeoOpa3oBaHMs, U NPEACTaBICH
MIPABWJIBHBIA OTBET C YKa3aHHEM EIUHHI U3MEPEHHs HCKOMOH BennuuHbl. Ho
HMMEETCs] OIMH U3 CIIEAYIOIUX HEAOCTATKOB.
3amucy, COOTBETCTBYIOIIME OJHOMY WJIH OOOUM IyHKTaM:
IPE/ICTABIEHBI HE B IOJHOM 00BEME U OTCYTCTBYIOT.

NN
[Tpu [TIOJIHOM mnpaBuiibHOM pElIEHUH JUIIHUE 3aIUCH, HE BXO/SIINE B PEIICHUE
(BO3MOJKHO, HEBEpHBIE), HE OTAEIEHbl OT peuleHus (He 3auépKHYyTbI, HE
3aKJIIOUYEHBI B CKOOKH, PaMKy U T. IL.).

n u I,

N
[Tpu ITOJIHOM pemreHun B HEOOXOIUMBIX MAaTEMaTHUYECKHUX TPEOOPa30BAHUSIX
WJIM BBIYUCIICHUSX JIOMYIICHBI OITMOKH, U (WJIH) TPeoOpa3oBaHMs/BEIYUCIICHUS HE
JIOBEJICHBI JI0 KOHIIA.

NJIn
[Tpu [TOJIHOM pemiennu oTcyTCTBYET MyHKT [V, min B HEM JomTyIieHa onmoka.

[IpeacraBneHsl 3a1MCH, COOTBETCTBYIOLIME OAHOMY M3 CIEIYIOLUINX CIy4aes.
[IpencraBieHbl TONBKO MOJIOXKEHHUA WU (HOpMYJIBI, BBIpaXKarome (QU3MYECKHe
3aKOHBI, IPUMEHCHHUE KOTOPBIX HEOOXOAMMO JUISl PELICHUs 3afadd, 0e3 KaKuX-
mubo mpeoOpa3oBaHMII C HMX HCHONBb30BAHUEM, HAIMPABICHHBIX HA PEIICHHE
3ajauy, U OTBETA.
WJIn

B pemennn orcyrcrByer OJIHA u3 mcxomHbIX (GOpMys, HeoOXoaumMmas Ui
pewieHus 3anaud (WM YTBEp)KICHME, JIEXKAalllee B OCHOBE PELICHMs), HO
IIPUCYTCTBYIOT JIOTHUECKH BEPHbIE IPEOOPa30BaHMs ¢ UMEIOLIUMUCS (POpMyIaMH,
HaIpaBJICHHbIE Ha pEeILICHHUE 3a1a4H.

. NI
B OJJHOM wu3 ucxomHsix (Gopmyi, HEOOXOOUMBIX Ul pelleHHs 3aaaqyd (Uin
B YTBEP)KACHHUHU, JIGKAIleM B OCHOBE pEIICHMS), [JOMyIleHa OImuOKa, HO
IPUCYTCTBYIOT JJOTHUCCKH BEpHBIC IPEOOPa30BaHUs ¢ UMEIOIUMHUCS (popMynamy,
HANpaBJICHHbIC HA PEIICHUE 331a4H.

Bce cnyuau perieHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPHUSIM
BBICTABJIEHHUS OIEHOK B 1, 2, 3 Oaia.
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Mertammueckuil TUck paanycoM 7 = 10 cM ¢ MaJbIM CONPOTHBIICHUEM BpaIlaeTCst
B MarHUTHOM TI0JI€ ¢ MHAYKIHEH B = 2 T, nepneHIuKyIIpHON IOCKOCTH JUCKa,

C YIJIOBOM cKOpocThio ® = 300 ¢l Uepes CKONMB3SIIIIME KOHTAKTHI K CEPEIUHE U

K Kparo JMCKa MOJKII0UEH pe3nucTop conpotusieHueM R = 1 kOM, n nmapaisensHo
emy — konaeHcarop émkocTpio C = 1 Mx® . Kakum 3apsaom O B yCTaHOBHBIIEMCS
PEKUME 3apsKEH ITOT KOHAEHCATop?

Bo3moxxHoe perieHue

CornacHO 3aKOHY 3JIEKTPOMAarHUTHOW MHIYKIUM MEXIy LIEHTPOM M KpaeM AHMcCKa MpH

AD A8
ycnoBusX 3amaun BozHukaeT DJIC MHIYKIMH, IO MOIYJI0 paBHas F = A— = BA—, rue
t t

usMeHeHne motoka AP onpenensiercs mwiomaapo AS, «3ameraemMoit» NpH  BpallleHUH
pamuycoM JHCKa 7 3a MPOMEXYTOK BpeMeHHu Af. DTa mioraas pasHa AS = 3 r-rd¢, rue

yroJI TIOBOPOTA JIMCKa 3a BpeMst At paseH A¢ = wAt.
2
r

o
OJIC vHAYKIMK paBHA, TAKUM 00pa3om, £ = ———, depe3 pe3ucTop 1o 3akoHy Oma s

E Br'w

y4JacTKa 1enu oyaer Teub Tok [ = E = —2R , 4 KOHJIEHCaTOp Gy/IeT 3apsKeH 10
2

Br-w

HanpspkeHUst U = [R = E = ———

OKOHYATEILHO nojy4aeM, 4TO 3apsii Ha KOHACHCATOPE, COTJIaCHO (bopMyne JJIA CBA3U
3apsia 1 HaIpsHKEHUA Ha KOHACHCATOPE, 6y/:[eT paBCH

2 —6 —2
Q:CU:CB;wZI 10 2210 300:3'10_6KJ]=3MKKIL
2
Omeem: Q = CBrio =3-10°Kn = 3 mxKo.
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KpnTepml OLICHKH BbINOJIHCHUSA 3a1aHUA

Bajiasl

[TpuBeaeHO MONMHOE penIeHNe, BKIIOYAIONIee CICIYOINE HICMEHTHL:

I) 3ammcansl MONOXKEHMST TEOPHHM W (U3MUCCKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHNE KOTOPHIX HEOOXOIMMO /TS PEIICHHUS 33/1a9i BEIOPAHHBIM CIIOCOO0M
(6 OanHom cnyuae — 3aKOH DIEKMPOMASHUMHOU UHOVKyUu, 3akoH Oma O0ns
yuacmka yenu u ces3b 3apsaod U Hanpsajcenus Ha KOHOeHcamope);

II) onrcanbsl Bce BBOAMMBIC B peIICHUH OYKBEHHBbIE 0003HA4YECHHUS (DU3UUECKUX
BEIMYMH (3 UCKIIOUEHUEM, B03MONCHO, 0003HAUEHULl KOHCMAHM, VKA3AHHbIX
6 sapuanme KUM, u 0603nauenuil, ucCnonb3yemvix 6 ycioguu 3a0aqi);

IIT) mpoBeneHbl HEOOXOOUMBIE MaTeMaTH4ecKue MpeoOpa3oBaHus (HOIMYCKaeTCs
BepOaTbHOE YyKa3aHME Ha WX TMPOBEACHHE) U  pacdyCrThl, MPUBOISIINE
K IPaBWJIBHOMY YHCJIOBOMY OTBETy (IOIyCKAaeTCS pCIICHHE «II0 YacTsSM»
C MPOMEKYTOYHBIMHU BBIYHCIICHHUSIMN ),

IV) npencraBnen npaBUIbHBIM OTBET ¢ yKa3aHUEM €AMHUL] U3MEPEHUS] UCKOMOU
BCJIMYHHBIL

[IpaBuibHO 3anucaHbl HEOOXOAUMBIE TTOJIOKEHUS TEOPHU M (PU3MUECKIE 3aKOHBI,
3aKOHOMEPHOCTH, TPOBEJICHBI HEOOXOJMMbIE MpPeoOpa3OBaHUs, W IMPEICTABICH
IIPaBWIBHBIA OTBET C yKa3aHMEM €IAMHUI] M3MEpPEeHHs HCKOMOH BenuunHbl. Ho
MMEEeTCs OAMH U3 CJIEAYIOIINX Hel0CTaTKOB.

3ammcu, COOTBEeTCTByIOImME oOaHOMY wWin obowm myHktam: I w111,
MIPECTABICHBI HE B TIOJIHOM 00BbEME HIIH OTCYTCTBYIOT.

[Tpu [TIOJIHOM npaBuiIbHOM pEIIEHUH JUIIHUE 3aIIUCH, HE BXOSIIUE B pEIICHUE
(BO3MOYKHO, HEBEpHBIC), HE OTJACJICHBI OT peuieHUs (He 3a4€pKHYTHI, HE
3aKJIIOUYEHBl B CKOOKH, paMKy U T. IL.).

N
[Tpu [TOJIHOM pemreHnu B HEOOXOMUMBIX MaTEMAaTHUCCKHX MPEOOPa3OBaHUIX
WM BBIYUCICHUAX JOMYLIEHbI OLIMOKH, U (WIN) NpeoOpa3oBaHus/BbIYUCICHUS HE
JIOBEJICHBI 710 KOHIIA.

NI
[Tpu [TOJIHOM pemiennu oTCyTCTBYET MyHKT [V, Min B HEM JoTTyIieHa onmoka.

[IpencraBieHbl 3aUCH, COOTBETCTBYIOIINE OAHOMY M3 CIEAYIOMIUX CITydacB.
[IpencraBneHbl TOJBKO MOJIOKEHHUA U (HOpMyJbl, BBIpaXKaroume QU3MYecKue
3aKOHBI, IPUMEHEHNUE KOTOPBIX HEOOXOJUMO U PELleHUs 3aJadyd, 0e3 KaKux-
mubo mpeoOpa3oBaHUil C HX HCHOIb30BAHUEM, HAINPABICHHBIX HA pPEILICHHE
3aJauy, U OTBETA.
NI

B pemennn orcyrcrByer OJIHA wu3 mcxomHbIX (oOpMys, HeoOXoaumMmas Uit
pewieHus 3afaud (WM YTBEp)KICHME, JIEXKAIee B OCHOBE PELICHMs), HO
IIPUCYTCTBYIOT JIOTMUECKH BEPHbIE IPE0OPa30BaHUs ¢ UMEIOLIUMUCS (POpMyIaMH,
HaIpaBJICHHBIC HA PEIICHUE 3a1a4H.

. NN
B OTHOU wu3 ucxonausix (hopmMyii, HEOOXOIUMBIX Il pelIeHus 3aaadu (Wi B
YTIBEPXKJCHUH, IEKAlleM B OCHOBE pEIICHMs), JOMyIIeHa OIMuOKa, HO
HIPUCYTCTBYIOT JJOTHUECKH BEpHBIE IPE0Opa30BaHUs ¢ UMEIOIUMHUCS (popMynamy,
HaIpaBJICHHbIE HA PELLICHUE 3a1a4H.

Bce cnydan pemienusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPUAM
BBICTABJIEHHUS OLIEHOK B 1, 2, 3 Oaia.
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CBer ¢ JuIHOM BOJHBI A = 5461 aHrcTpeM najaer HOpMaILHO Ha TU(GPAKITHOHHYIO
pewéTky. OQHOMY M3 TIJIaBHBIX IU(PPAKIUMOHHBIX MAaKCHUMYMOB COOTBETCTBYET
yron pudpaxiuu 30°, a HanOoIbIIMIA MOPSIOK HAOIIOAaEMOTO CIEKTpa paBeH 5.
Haiinure nepuoa faHHON PeIIETKH.

Cnpagka: 1 anecmpem = 1 010 .

Bo3moxxnoe peueHue

YcnoBue HaOMIOACHNS TITaBHBIX MAKCHMYMOB JUISL AU PAKIIOHHON PEIIETKH HWMEET BHA
dsing =mA. B paHHOW 3ajaue HEW3BECTHOMY MOPSAKY 1 TJIABHOIO MaKCHMyMa

dsing

COOTBETCTBYET yroi gudpakuuu ¢ = 30°, Tak 4to m = , TOe mepuon pemérku d

HCU3BCCTCH, a m — 1CJI0C YHUCJIIO.

Haubonpuwmii  mopsinox  m, . =5 HabII0IAEMOro CIEKTPAa COOTBETCTBYET —yIily

52

mudpakimu ¢ o < 90°,rak 4TO Mepuo peméTky paBeH d = —— > 5.
sing,
Ioncrapnss 9To 3HAaveHWe Tiepuoga B (GOpMyTy Ui MOpsAAKa AU(PaKIHOHHOTO
dsing S 5ising
LA
YUCII0, GOJIBIIIEE FTOTO 3HAYEHHUS, PABHO 3, TIOITOMY MIEPUOJL PEIIETKH PABEH
3, 3-5461-107"°
sin30° 0,5

MaKCHUMyMa, TOJIy4aeM m = 5-sin30°=2,5. Bmwxkaiimee muenoe

M = 3,2766-10°m ~ 3,3 mxm.

32
sin30°

~ 3,3 MKM.
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KpnTepml OLICHKH BbINOJIHCHUSA 3a1aHUA

Bajiasl

[IpuBeaeHO MOJTHOE PElICHUE, BKITIOYAIOIIEE CIISTYFOIIUE JIEMEHTBI:

I) 3amicanbl MMOJIOKEHUST TEOPHUH M (PU3MUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHUE KOTOPBIX HEOOXOMMO JIJIsi PEIICHHUS 3aJ1a4i BEIOPAHHBIM CIIOCOOOM
(6 Oamnom cayuae — ycrogue HAOMOOEHUS 2NABHLIX MAKCUMYMOS  OJisl
OUDPaKyuoOHHOU peémru U anaiu3 603MONCHLIX 3HAYEHUL NOPSOKA U38ECHIHO20
Makcumyma);

II) onucanbl Bce BBOAMMBIC B peIIEHHH OYKBEHHBbIE 0003HAYEHHUS (PU3MUECKUX
BEIMYHMH (32 UCKIIOUEHUEM, B03MONCHO, O00O03HAUEHULl KOHCMAHM, VKA3AHHbIX
6 sapuanme KUM, u 0603nauenuil, ucCnonb3yemvix 6 ycioguu 3a0a4u);

IIT) mpoBeieHbl HEOOXOAMMBIC MaTeMaTHYECKHE TpeoOpa3oBaHus (JIOMYyCKaeTCs
BepOalbHOE yKa3aHWE Ha WX TMPOBEACHHE) W pacué€Thl, MPHBOJSAIINE
K IPaBWJIBHOMY YHCJIIOBOMY OTBETY (JIOIyCKAeTCsi PEIICHHE «II0 4YacTsaM»
C POMEXKYTOYHBIMHU BBIYMCIICHHUSIMN ),

IV) npencraBnen npaBUIbHBIM OTBET ¢ yKa3aHUEM €IMHUI U3MEPEHUS] UCKOMOH
BEJIMYMHBL

IIpaBuibHO 3anKcaHbl HEOOXOAUMBIE MOJIOXKEHUS TEOPUU U (PU3UUECKHIE 3aKOHBI,
3aKOHOMEPHOCTH, IMPOBEAEHBI HEOOXOJUMbIe MpeoOpa3oBaHMs, U NPEACTaBICH
MIPABWJIBHBIA OTBET C YKa3aHHEM EIUHHI U3MEPEHHs HCKOMOH BennuuHbl. Ho
HMMEETCs] OIMH U3 CIIEAYIOIUX HEAOCTATKOB.
3amucy, COOTBETCTBYIOIIME OJHOMY WJIH OOOUM IyHKTaM:
IPE/ICTABIEHBI HE B IOJHOM 00BEME U OTCYTCTBYIOT.

NN
[Tpu [TIOJIHOM mnpaBuiibHOM pElIEHUH JUIIHUE 3aIUCH, HE BXO/SIINE B PEIICHUE
(BO3MOJKHO, HEBEpHBIE), HE OTAEIEHbl OT peuleHus (He 3auépKHYyTbI, HE
3aKJIIOUYEHBI B CKOOKH, PaMKy U T. IL.).

n u I,

N
[Tpu ITOJIHOM pemreHun B HEOOXOIUMBIX MAaTEMaTHUYECKHUX TPEOOPa30BAHUSIX
WJIM BBIYUCIICHUSX JIOMYIICHBI OITMOKH, U (WJIH) TPeoOpa3oBaHMs/BEIYUCIICHUS HE
JIOBEJICHBI JI0 KOHIIA.

NJIn
[Tpu [TOJIHOM pemiennu oTcyTCTBYET MyHKT [V, min B HEM JomTyIieHa onmoka.

[IpeacraBneHsl 3a1MCH, COOTBETCTBYIOLIME OAHOMY M3 CIEIYIOLUINX CIy4aes.
[IpencraBieHbl TONBKO MOJIOXKEHHUA WU (HOpMYJIBI, BBIpaXKarome (QU3MYECKHe
3aKOHBI, IPUMEHCHHUE KOTOPBIX HEOOXOAMMO JUISl PELICHUs 3afadd, 0e3 KaKuX-
mubo mpeoOpa3oBaHMII C HMX HCHONBb30BAHUEM, HAIMPABICHHBIX HA PEIICHHE
3ajauy, U OTBETA.
WJIn

B pemennn orcyrcrByer OJIHA u3 mcxomHbIX (GOpMys, HeoOXoaumMmas Ui
pewieHus 3anaud (WM YTBEp)KICHME, JIEXKAalllee B OCHOBE PELICHMs), HO
IIPUCYTCTBYIOT JIOTHUECKH BEPHbIE IPEOOPa30BaHMs ¢ UMEIOLIUMUCS (POpMyIaMH,
HaIpaBJICHHbIE Ha pEeILICHHUE 3a1a4H.

. NI
B OJJHOM wu3 ucxomHsix (Gopmyi, HEOOXOOUMBIX Ul pelleHHs 3aaaqyd (Uin
B YTBEP)KACHHUHU, JIGKAIleM B OCHOBE pEIICHMS), [JOMyIleHa OImuOKa, HO
IPUCYTCTBYIOT JJOTHUCCKH BEpHBIC IPEOOPa30BaHUs ¢ UMEIOIUMHUCS (popMynamy,
HANpaBJICHHbIC HA PEIICHUE 331a4H.

Bce cnyuau perieHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPHUSIM
BBICTABJIEHHUS OIEHOK B 1, 2, 3 Oaia.

© Cratl'pag 2013 ¢




@wusnka 11 xmace Bapuanr 1 11

Hamre Connme Ttepsier 3a cy€T WM3JIydeHHS CBETa MaccCy, NPUMEPHO PaBHYIO

5 .
1,39 - 10° mwutnapmoB ToHH B roi. HalauTe CONHEYHYIO ITOCTOSHHYIO IS

Mapca, TO ecThb CpEIHIOI DHEPrHio, Momagamulyio 3a 1 cexkynay Hal M°
IIOBEPXHOCTH, IEPIEHAUKYIAPHOI HAallpaBIEHUIO COJHEUHBIX JIydel, 0koj10 Mapca
BHe ero arMocepsl. M3BecTHO, YTO cpenHui paguyc opoutsl Mapca B 1,52 paza
Oomplie cpeaHero paauyca OpOUTHI  3eMiIM, KOTOPBIH COCTaBISieT OKOJIO

2
150 MusronoB kuimoMeTpoB. OTBeT Bhipasute B KBT / M~

Bo3mo:xHoe perieHue

Oueprus, n3nydaemas CoHIIEM BO BCe CTOPOHBI 3a TOA, corjacHo (opmyie DiHmTeiiHa

JUISL CBSI3M MacChl M BSHEpruM paBHa E = me? (3mece m — TOTEpH MacChl 3a TO[,
8

¢=3-10°M/c — ckopocTb cBeTa B Bakyyme). 3a cekyHay CONHIIE H3ITy4aeT SHEPrHio

§:1,39 1017910 : (86400 : 365))1>1</c ~3,967 - 102° Br

(3aece T — NAMTENBHOCTh 3€MHOIO rojla B CEKyHJax). JTa 3HEeprus paclpeiessiercs Io
2
chepe IUIOMIAIBIO 47r(RM) = 47r(1, 52R3) ~ 6,53 1023 m? (3nech Ry 1 Ry~ panuycsl

opbut Mapca u 3emin).
Taknm 00pazoM, COMHEUHas MOCTOSHHAS, TO €CTh DHEPIHs, Iomajaromas 3a 1 CeKyHIy

2 . o
Hal M” MOBEpXHOCTH, MNEPIEHIUKYSIPHOW HAIPABICHHIO COJHEYHBIX JIyueil, OKOJIO
Mapca BHe ero atmocdepsl paBHa

omc®3,967-10%° ik
T-4zRYy  6,53-10% c-m?

C ~0,6075 - 10° Br/m> ~ 0,6 kBt/m>.

Omeem: C~0,6xBt/ e
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KpnTepml OLICHKH BbINOJIHCHUSA 3a1aHUA

Bajiasl

[TpuBeaeHO MONHOE penIeHIe, BKIIOYAIONIee CICIYIOMNE HICMEHTHL:

I) 3ammcansl  MOJNOXKEHMST TEOPHHM W (U3HUCCKUE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHNE KOTOPBIX HEOOXOIMMO /TS PEIICHHUS 33/1a9i BEIOPAHHBIM CIIOCOO0M
(6 0annom cnyuae — hopmyna Dunwimenina Ojist C853U MACCHL U IHEPSULL);,

II) onucansl Bce BBOAMMBIE B peIIEHUH OYKBEHHbIE 0003HA4YEeHHUS (PU3UUECKUX
BEIMYMH (3 UCKIIOYEHUEM, 603MONCHO, 0003HAUeHULl KOHCMAHM, VKA3AHHbIX
6 sapuanme KUM, u 0603nayuenuil, ucCnonb3yemvlx 8 ycioguu 3a0aqi);

IIT) mpoBeneHbl HEOOXOOUMBIE MaTeMaTH4YecKue MpeoOpazoBaHus (HOIMYyCKaeTcs
BepOallbHOE yKa3aHWE Ha WX MPOBEACHHE) U  pacuéThl, NPHUBOAALINE
K IPaBUJIBHOMY YHCJIOBOMY OTBETy (IOIyCKAaeTCS pEIICHHE «II0 YacTsaM»
C MPOMEKYTOYHBIMHU BBIYNCIICHHUSIMN ),

IV) npencraBieH npaBUIbHBIM OTBET ¢ yKa3aHUEM €IMHUI] U3MEPEHUS] UCKOMOH
BEJIMYHHBI.

[TpaBuiIbHO 3amMcaHBl HCOOXOANMBIC TTOJIOKEHHS TEOPHU U (PU3MUCCKHC 3aKOHHI,
3aKOHOMCPHOCTH, ITPOBEJCHB HEOOXOIMMBIC TPEOOpa3oBaHUs, W IPEACTABICH
IIPaBWIBHBIA OTBET C yKa3aHMEM E€IMHUI] MU3MEpPEHHs HMCKOMOH BenuunHbl. Ho
HUMEEeTCs OAMH U3 CJIEAYIOIINX HEl0CTaTKOB.
3amnucy, COOTBETCTBYIOIME OJHOMY WJIM OOOUM ITyHKTaM:
IIPECTaBIECHBI HE B TIOJIHOM 00bEME MIIH OTCYTCTBYIOT.

W
[Tpu [TIOJIHOM npaBUIbHOM pEIICHUH JUIIHUE 3aIIUCH, HE BXOSIIUE B pEIICHUE
(BO3MOXKHO, HEBEpHBIE), HE OTAGJICHBI OT pemeHus (He 3auépKHYTHI, He
3aKJTIOYCHBI B CKOOKH, paMKy | T. II.).

NI
[Tpu [TOJIHOM pemennn B HEOOXOMMUMBIX MaTEMaTHUCCKHX MPEOOpa3oBaHUIX
WUTH BBIYUCIICHUSIX JIOMTYTIICHB! OIIMOKHY, M (WITH) MpeoOpa30BaHuUs/BEIUHUCICHIUS HE
JIOBEJIEHBI 710 KOHIIA.

mu I, -

NI
[Tpu [TOJIHOM pemiennn oTcyTcTBYET MyHKT [V, Min B HEM Jomy1ieHa onuoka.

[IpencraBieHs! 3a1KcH, COOTBETCTBYIOLINE OAHOMY M3 CIEIYIOLIUX CIy4aes.
[IpencraBieHbl TOJIBKO MOJIOKEHHUA U (hOpMyJibl, BbIpaXKarole Qu3nYecKue
3aKOHBI, IPUMEHEHNUE KOTOPBIX HEOOXOOUMO Ul pelleHus 3aJadd, 0e3 KaKux-
00 npeoOpa3oBaHMil C WX MCIOJB30BAHUEM, HAINPABICHHBIX Ha pELICHUE
3aJa4M, U OTBETA.
W

B pemenun otrcyrctByer OJJHA w3 wmcxomHbsix Qopmyn, HeoOXomumas Uist
pemieHuss 3amaun (WK YTBEp)KICHHE, JIKAIlee B OCHOBE pEIICHHS), HO
MPUCYTCTBYIOT JIOTHUECKH BEPHBIC MPEOOPa30BaHUs ¢ UMCIOIIUMUCS (POPMYIIaMH,
HaIpaBJIEHHbIE Ha PEeILICHHUE 3a1a4H.

. N
B OIHOUM w3 ucxomubix (Gopmyi, HEOOXOIMMBIX JUIsl pemieHUs 3amaun (Miu
B YTBEPXKJIEHHUM, JISKAIIEM B OCHOBE pEIICHUs), JOMylleHa OIHOKa, HO
MPUCYTCTBYIOT JIOTHUECKH BEPHbIE MPE0OPa30BaHMs ¢ UMEIOLIUMUCS POpPMYTIaMH,
HalpaBJICHHBIE HA PEIICHHUE 3a/1a4H.

Bce ciyuan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM KPUTEPHUSIM
BBICTABJICHHUS OLICHOK B 1, 2, 3 Oajua.
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Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

I'pubHuK ymén oT ZOpory Janeko B jec u 3abmymuics. Kommaca y Hero e ObLIO,
norozaa Obiia o0nayHasi, COJHIA HE BHIHO, a 0€3 OpUEHTAH 110 CTOPOHAM CBeTa
HAWTH I0pOTYy K CBOEMY aBTOMOOWIIIO OBUIO HEBO3MOXKHO. B kapmaHe y Hero Obutn
POTUBOOIMKOBBIE aBTOMOOMJIBHBIC OYKH, ITOKPBITHIE MOIAPOUAHON TIEHKONH. OH
BBIIIEIT Ha MOJISTHY, JIOCTAT OYKU U CTal MX MIOBOPAYMBATH BOKPYT ONTHYECKOW OCH
OYKOBBIX CTEKOJ, IIISA/sI CKBO3b HUX Ha HE0O B pa3HbIX HampasieHusX. Oka3aiocsk,
YTO B OJIHOM W3 HalpaBlieHHH WHTCHCUBHOCTH CBETA, MPOIICIIErO Yepe3 OUKU OT
00J1a4HOr0 Heba, CHIIbHO MEHAETCS, @ B APYTOM, NIEPICHINKYISIPHOM NIEPBOMY, He
Mmensiercst. [loMor i rpuOHHUKY 9TOT (PaKT COPUCHTHPOBATHCS?

OObBsicHHTE, OCHOBBIBASCH HAa  WU3BECTHBIX  (PU3HYCCKHX  3aKOHAX U
3aKOHOMEPHOCTSIX, CMBICII €T0 ICHCTBHI U yKaxkuTe HarpaieHue Ha ColHIie.
Cnpaska: noaapoudHas niéHka umeem blOeleHHOe HANpagieHue U nponycKaem

MOJIbKO NpoexKyuro eexmopa Hal’lpﬂDfCéHHOCmu INIEKMPOMACHUNMHO20 NOJIA E
6 C6emoBoll BoIHe HA IMO HanpaejieHue.

Bo3moxxHoe pemienune

1. DnexTpoMarHWTHBIC BOJHBI (CBET OT COJHI@) SBJSIFOTCS IONEPEYHBIMU BOJIHAMH,
B KOTOPBIX BCKTOPHl HANPSDKEHHOCTH F ANIEKTPUYECKOTO W MHIYKIUH B MarHUTHOTO
1ojied HampaBlieHbl B3aUMHO NEPHEHIAMKYIAPHO M IEPIEHAMKYJSIPHO HAIPaBICHUIO
pacrpoCcTpaHeHUs STHX BOJIH.

2. IIpu obnavHOi Toroje 10 TpPHOHKMKA Ha TOJISHE JOXOAMUT HE MPSIMOM CBET OT COJHIIA, a
CBET, MIPOILIEANIN Yepe3 00IaKa U COXPAHSIONIHI MOISPU3ALIUIO CBETA OT CONHIIA.

3. Ecmu cMOTpeTh B HanpaBJICHWH COJIHIE, TO CBET OT OOJIAKOB, KaK M CBET COJHIA, HE
UMEeT BBIICICHHOTO HAIIPABJICHUSI CBETOBOTO BEKTOPA £, TO €CTh HE MOISIPU30BAH.

4. B HanpasieHWH, NEPHCHIMKYISPHOM HANPABICHUIO HA COJHIE, MPOLICIIIMHA vYepes
o0Jlaka COJNIHEUHBIH CBET Hamboyiee MOJIIPU30BaH, TaK Kak BEKTOpe £ u B ;exar
B IUIOCKOCTH, NIEPIIEHAUKYIIIPHON JIydy CBETa OT COJIHIA U IPOXOSLIEH depes Iyd 3peHuUsl.
5. Bpamast ouku (TO €CTh MOJSAPOUAHYIO IUIEHKY) BOKPYT MX ONTHYECKOH OCH, TPUOHUK
3aMEeTHJI, B KAKOM HaIpaBJI€HUM UHTEHCUBHOCTD IIPOIYLIEHHOIO UMH CBETa CUJIbHEE BCETO
MEHsJIaChb — 3TO ObUIO HalpaBlieHHE, IEPIEHIUKYJSIPHOE JIyyaM CBeTa OT COJIHIA.
B HanpaBiieHuH, NEPIEHAUKYJIIPHOM IEPBOMY, HMHTEHCUBHOCTH IPOILIEJIIEr0 CBETa HE

MEHSJIaCh — 3TO U OBLIO HallpaBJICHUC Ha COJIHIC.
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KpnTepml OLICHKH BbINOJIHCHUSA 3a1aHUA

Bajiasl

[IpuBeneHOo TOJHOE TPABWIBHOE PEIIEHUE, BKIIOYAIOINIEE NPABUIBHBINA OTBET
(B manHOM ciydae 1. 1-3) u ncuyeprnbIBaroNIne BEPHbIE PACCYKACHUS C yKa3aHHUEM
HaOJII01aeMBbIX SBJIEHUIN U 3aKOHOB (68 OaHHOM Cyuae — UCNONb3068AHUE CEOUCMEA
NONepeYHOCMU SNEKMPOMASHUMHBIX 60H U NPONYCKAHUA NOIAPOUOHOU NAEHKOU

MOIbKO 00HO20 HANPABIeHUs: 6ekmopa HanpsaicéHnocmu E).

Vka3anbl Bce HEOOXOOMMBIE i1  OOBSICHEHUS  SBJICHHS W 3aKOHBI,
3aKOHOMEpPHOCTH, M JIaHO MPaBHILHOE OOBSCHEHHE, HO COJCPKUTCS OAHMH W3
CIIEAYIOIIUX HETOCTAaTKOB.
B mpencraBiieHHBIX 3amMCAX COJAEPIKATCS JIUIIb OONIME pacCyKIAeHus Oe3
MPUBA3KU K KOHKPETHON CUTYallUH 3a/1a4u.

NJIn
Paccysxaenus, npuBOSIIIIME K OTBETY, NPEJCTABIICHBI HE B IMOJIHOM 00BbEME, WU
B HHUX COJIEP>KATCSI IOTHYECKHUE HEJJOUETHI.

[IpeacraBieHbl 3aNMCH, COOTBETCTBYIOIIHME OHOMY W3 CICIYIOUINX CITy4acs.
yKa3aHLI HC BCC HGOGXOIII/IMLIG SIBJICHUSA U CbI/ISI/I‘IeCKI/Ie 3aKOHBI, JAXXC €CIM OaH
HpaBI/IJTBHLIﬁ OTBCT Ha BO]'IpOC 3alaHusl.
NI
VYkazaHbl Bce HEOOXOUMBbIE SIBJICHUS U (DU3NYECKUe 3aKOHBI, HO B HEKOTOPBIX M3
HUX JIOMYIIEHA ONHOKA, Take eCIIH JaH MPaBHIILHBIN OTBET Ha BONIPOC 3aIaHMSI.
NI
VkaszaHpl Bce HeoOXOaMMble Ui OOBSICHEHMS  SBJACHUS W 3aKOHEI,
3aKOHOMEPHOCTU, HO HMMEIOLIUECS PACCYKACHUS, HAIIPABIICHHBIE Ha IIOIY4YECHHUE
OTBECTA HA BOHpOC 3aJaHus1, HC JOBCACHBI 10 KOHIIA.
NI
yKa3aHBI BCC HCO6XOI[I/IMI>IC JUJIS O6’I)$ICHCHI/I$I SIBJICHHUSA nu 3aKOHBI,
3aKOHOMEPHOCTH, HO MMEIOIIMECS] PACCYKJICHHUS, IPUBOISAIINE K BEPHOMY OTBETY,
COJICPIKAT OIINOKH.

Bce cnyvan pernieHusi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHIM
BBICTABJIEHHUS OIICHOK B 1, 2, 3 Oaia.
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PaBHOCTOPOHHMII  TPEYrONBHHUK, COCTOSIIMN W3 TpexX %%
KECTKUX JIETKMX CTEPIKHEH, MOKET BPAIIAThC 0€3 TpEHUsS 7 f
BOKDPYT TOPH30HTAJIBHOM OCH, COBIAJIAIOIIEH C OIHOM U3 €TO
CTOpoH. B Touke mnepeceyeHMs IBYX JPYTHX €ro CTOPOH
K TPEYTOJIbHUKY TPUKPEIUNIEH MACCUBHBIH Tpy3HK (CM.
pucyHok). Kak U BO CKONIBKO pa3 U3MEHHUTCS] MEPHOJ] MalIbIX
KoneOaHuil Tpy3HKa OKOJO €ro MOJOKEHUS PAaBHOBECHUS, €CIM OCh BpAILCHUS
HaKJIOHUTH TIOJT YTIIOM O = 45° K TOPU3OHTY?

N

x
B

Bo3MoskHOe perienune

O6o03HaYNM pacCToAHUE OT OCHU BpallCHHUsA TPEYTOJIbHMWKA 0 Tpy3uUKa 4YCpe3 L. Torna

HepuoJ KoJIeOaHui IPY TOPU30HTAIBHOM HOJIOKEHHU OCH PaBeH, oueBuaHo, 1] = 2w [ —.

[Mocrie HakIOHA OCH Ha Yrojl O BO3BpAILAIOLIAsl CHJIA IPH OTKJIOHEHHH TPEYTOJBHHKA OT
MIOJIOXKEHUST PAaBHOBECHSI YMCHBIIUTCS: COCTABILIIONIAS CHIIBI TSDKECTH BJIOJb OCH, paBHAs
mgsina (31ecs m — Macca Tpy3HKa), OyJeT KOMIICHCHPOBATHCS CHJIAMU PEAKIUH CO
CTOPOHBI TOANIMITHUKOB, B KOTOPBIX 3aKpelrieHa 5JTa OCh, a B HalpaBJICHHH,
NEePICHANKYSIPHOM ~—~ OCH, OyneT JeHCTBOBaTh A(PQPEKTHUBHAS  «CHIA  TKECTH,
paBHas mgcoso. [loaroMy mepuon Manbix KoieOaHWil rpy3uKka MPU HAKIOHEHHOW OCH

Oyner pasern 1, =2rm Takum o00pa3om, Mepuol KOJICOAaHUH yBEIUYUTCS

gcosa
T 1

Bn=-2=—=4/J2 =42 ~1,19pas.
T, </cosa P

Omeem: nepuoj konebanuii ysenuuurces B n = /2 ~ 1,19 pas.
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KpuTepvm OIICHKMU BbINNOJTHCHUSA 3aJaHUsA

banabl

[IpuBeaeHO MOJTHOE pPEelIeHUE, BKITIOYAIOIIEE CIIETYFOIIUE JIIEMEHTBI:

I) sammcanbl moNOXeHWS TeopuH W (U3WYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MIPUMEHEHUE KOTOPBIX HEOOXOJIUMO ISl PEIICHHs 3a/1a4d BhIOPaHHBIM CIIOCOOOM
(6 Oannom cmyyae — ewipadicenue 0N NEPUOOd  MATLIX  KOJIeOAnull
MamemMamuiecko20 MAAMHUKA U pA3IodCeHue CUlbl  MsAdcecmu Ha — 08e
cocmassiowue),

IT) omucanbl Bce BBOAMMBIE B PEHICHHH OYKBEHHbIE 0003HAYCHUS (PUIUUECKHUX
BEIMYUUH (3 UCKIIOUEHUEeM, B03MOMNCHO, ODO3HAUEHUN KOHCMAHM, VKA3AHHbIX
6 sapuanme KUM, u 0603nauenuil, ucCnonb3yemvix 6 ycioguu 3a0aqu);

IIT) mpoBeneHbl HEOOXOAMMBIE MaTeMaTHYECKHUE TpeoOpa3oBaHus (J0MycKaeTcs
BepOallbHOE yKazaHHE Ha WX TIPOBEJCHHWE) U  pacy€rbl, MPHUBOISIIUC
K IPaBWJIBHOMY YHWCIIOBOMY OTBETY (HOIYCKAeTCs pEHICHHE «II0 YacTIM»
C MIPOMEXKYTOYHBIMHU BBIYMCIICHHUSIMN ),

IV) npencrasnen npaBUIbHBII OTBET € YKa3aHHUEM €IUHMLl U3MEPEHUS HCKOMOM
BEJIMYHHBI.

[IpaBuibHO 3amucaHbl HEOOXOAUMBIC TIOJOKEHUSI TCOPUH M (PU3HYCCKHUE 3aKOHBI,
3aKOHOMEPHOCTH, IPOBEIEHbl HEOOXOAMMBbIE NpeoOpa3oBaHUs, U INPEACTaBICH
[IPaBUIbHBIA OTBET € YKa3aHUEM EIMHUL] M3MEPEHUS HMCKOMOH BenuuuHbl. Ho
MMEEeTCs OIMH U3 CJIEAYIOIINX HEI0CTaTKOB.
3anucu, cooTBeTCTByIOIIME oAHOMY min BeceM nyHkTtam: I u III, — npeacraBnenst
HE B MTOJTHOM 00BEME W OTCYTCTBYIOT.

Wi
[Ipy TONMHOM TNPaBWIFHOM pEIICHHH JIMIIHWE 3alMCH, HE BXOSIIUE B PEHICHUE
(BO3MOJKHO, HEBEPHBIE), HE OTJEIICHBI OT PELLEHNUs (HE 3aU€PKHYThI, HE 3aKJII0UEHbI
B CKOOKH, paMKy H T. II.).

N
[Tpu [TOJIHOM peniernn B HEOOXOIUMBIX MaTeMaTHUECKUX MPEoOpa3OBaHUIX
WIN BBIYMCIICHUSX JOMYILEHb! OMIMOKH, U (WIN) MpeoOpa3oBaHMs/BbIYUCICHNS HE
JIOBEJICHBI JI0 KOHIIA.

Wi
[Tpu [TOJIHOM pemiennu oTcyTCTBYET MyHKT [V, Miin B HEM JomTyIieHa onmoKa.

[IpeacraBneHs! 3aNMCH, COOTBETCTBYIOLIME OAHOMY M3 CIEIYIOLINX CIy4aes.
[IpeacraBneHbl TOJIBKO MOJOXKEHUS M (HOPMYJbI, BbIpaXaromue (U3NUECKUe
3aKOHBI, IPUMECHEHHE KOTOPBIX HEOOXOAMMO AJsl PEelIeHUs 3amgayd, 0e3 KaKHx-
100 mpeoOpa3oBaHMii C MX HCIIOJIH30BaHUEM, HATIPABICHHBIX HA PELICHUE 3a/1a4H,
Y OTBETA.
W

B peuwrennn orcyrctByer OJIHA u3 WCXOIHBIX (POpMyJ, HEOOXOmUMas JUIst
pewieHus 3azadd (WM YTBEp)KAEHHUE, JIEKalllee B OCHOBE pELIEHUs), HO
IIPUCYTCTBYIOT JIOTMYECKU BEpHBIE NMPeoOpa3oBaHusl ¢ UMEIoIUMUCS (hopMyiaMu,
HaIpaBJICHHbIE Ha PEeILICHHUE 3a1a4H.

. Wi
B OAHOU wu3 ucxoansix (Gopmys, HEOOXOAUMBIX Ul pPELIeHUs 3a1aud (MIIH
B YTBEP)KACHHUHU, JIEkKAllleM B OCHOBE pEIICHHSA), [JOMyIIeHa OmMOKa, HO
MPUCYTCTBYIOT JIOTHYECKH BEPHBIC MPEOOpa30BaHusl ¢ MMEIOMIUMUCS (HOpMYyIaMHu,
HarpaBJICHHBIC HA PEIICHHUE 3a/1a4H.

Bce ciyuau perieHusi, KOTOpble HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPUTEPHUSM
BBICTABJIEHHUS OIEHOK B 1, 2, 3 Oaia.
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WneanbHas TemioBass MalldiHa OOMEHHWBAETCS TEIUIOTOW € TEMIBIM TEIIOM —
OKpy’Karolleil cpenoi, Haxonsweiica npu temneparype +25 °C, U XOJIOIHBIM
TeroM ¢ Ttemreparypoit —18 °C. B HeKoTOphli MOMEHT MallWHY 3aIlyCTHIN
B OOpaTHOM HAIIPaBJIECHUHU, TAK YTO BCE COCTABJIAIOLIME TEIUIOBOrO OanaHca —
paboTa M KOJMYECTBAa TEIJIOTHl — IOMEHSUIM CBOM 3HakW. llpum sTom 3a cuér
paloThl, COBEPIIEHHOW JBUTATENIEeM TEIJIOBOW MAIIWHBI, OT XOJOAHOrO Tena
TEIJIOTa cTajla OTOUPATHC, a TEIIOMY Ty — COOOIIAThCS.
Kakyio pabory coBepmms JBUTaTeNb TEIUIOBOH MAIWHBI, €CIH KOJIWYECTBO
TEIUIOTHI, COOOIIEHHON TEmIomMy Temy, paBHo 193 k/[x? OtTBeT OKpyriaure 10
nesoro yucina kJx.

Bo3moikHoe peuieHue

KIIJI wuaeanbHOM TEMJIOBOM MAalIMHBI PAaBeH OTHOIICHHIO COBEPHIEHHOW paboThl A

. — — X

K 3aTPAaYeHHOMY KOJMYECTBY TEIUIOTHl Q': 5 = E =1- ik me T, u T, -
H

TeMIIepaTypbl «HarpepaTeis» (TEIUIOro Tejla) U «XOJOAMWIBHUKA» (XOJOIHOTO Tela),
C KOTOPBIMM OOMEHMBAETCsl TEIUIOTOH pabouee BewecTBO LMKIA. KoONM4ecTBO TEIIOTHI,
Ty
I H ™ T X
[Tpu paboTte maeanbHON TEIDIOBOI MAIIMHBI B 0OpPATHOM HAINpaBJICHUH OT XOJIOHOTO TEla

+
KOTOPO€ IpHU 3TOM OTHHUMACTCA OT TCILJIOIO TEJIa, paBHO Q =

OTHHMACTCSI KOJIMUECTBO TEIUIOTEI ()~ 3a c4éT paboThl A, coBepmiacMoil Haj pabodunm

BEIL[ECTBOM LIMKJIA, U TEIUIOMY Tely, KOTOPBIM B JaHHOM CIy4ae sBIJIIETCS OKPYKAOLIas
cpema, oThaércs KOMMUecTBO Temwiothl O =0 +A,

KOJIMYECTB TCIJIOTHI, paGOTLI H TEMIIEpaTyp OCTAKTCA TaKHUMH K€, KaK IIpHU pa60Te
HJicaIbHOM TCIIJIOBOM MAIIIMHEI B IpAMOM HaIlpaBJICHUU.

IpU4€M BCE COOTHOIIEHUS

[ostomy Q" = 193 kJIx, T,=298K, 7T, =255Kmnu

TH_TX + 43
——2.0"=——-193%=28 .
T Q 298 el

H

A=

Omeem: 28 x]JIx.
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Bajiasl

[IpuBeaeHO MOJTHOE pPElIeHNE, BKITIOYAIOIIEE CIIETYFOIINE JIEMEHTBI:

I) 3anmcaHbl MONOKEHHUS TEOPUM W (DU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MIPUMEHEHUE KOTOPBIX HEOOXOMMO JIJIsl PEIICHHUS 3aJ1a4i BEIOPAHHBIM CIIOCOOOM
(6 oannom cayuae — npasunvno 3zanucano evipaxcenue oasi KIIJ[ udeanvrotl
MeNno8ol MAulUHbl, U UCHOAb308AHO YCIOBUE PABEHCMBA COOMBENCMEYIOUUX
KOMNOHeHm menjiooomena 0Jisi 00pamto20 u nPpsimo2o YUKios);

IT) onmcanbl Bce BBOJUMBIC B peIIEHUM OyKBEHHBbIE 0003HAYCHUsS (DU3HUECKUX
BEIMYUUH (3d UCKIIOUEHUEM, BO3MOICHO, O0OO3HAYEHULl KOHCMAHM, YKA3AHHLIX
6 sapuanme KUM, u 0603nauenuil, ucCnonb3yemvix 6 ycioguu 3a0aqu);

IIT) mpoBeneHbl HEOOXOUMbBIE MATEMAaTHYECKHE MPEOOpa3oBaHus (JIOMyCKaeTCs
BepOalbHOE yKa3aHWE Ha WX TMPOBEACHHE) W pacué€Thl, MPHBOJAIINE
K IPaBWJIBHOMY YHCJIIOBOMY OTBETY (JIOIIyCKAeTCsi PEIICHHE «II0 4YacTsaM»
C MPOMEXKYTOYHBIMHU BBIYMCIICHHUSIMN ),

IV) npexacraBiieH npaBUIbHBIM OTBET ¢ YKa3aHUEM €JUHUL] U3MEPEHUS UCKOMOH
BEJIMYHHBI.

[IpaBuibHO 3ammcaHbl HEOOXOIUMBIE TIOJIOXKEHHS TEOPHH U (PU3MUECKHEe 3aKOHBI,
3aKOHOMEPHOCTH, IPOBEIEHBI HEOOXOAUMble INpeoOpa3oBaHMs, U NPEICTaBICH
[IPaBUJIbHBIA OTBET C yKa3aHMEM €AMHUI] M3MEpEeHHs HCKOMOH BenuuuHbl. Ho
MMeeTCs] OIMH U3 CJICAYIOIINX HEeI0CTaTKOB.
3ammcu, COOTBETCTBYIOImME OjaHOMY wWin oboum myHktam: [I wu III,
MIPEACTaBICHBI HE B TIOJIHOM 00BbEME HIIH OTCYTCTBYIOT.

W
[Tpu [TIOJIHOM mnpaBuiibHOM pElIEHUH JUIIHUE 3aIUCH, HE BXO/SIIUE B PEIICHUE
(BO3MOXKHO, HEBEpHBIE), HE OTACNEHbl OT pemeHus (He 3a4EpKHYTHI, HE
3aKJIIOUYEHBI B CKOOKH, paMKy U T. IL.).

N
[Tpu TTOJITHOM pemieHun B HEOOXOIMMBIX MAaTeMaTHYECKHX MPeoOpa3zoBaHUIX
WJIM BBIYUCIICHUSX JIOMYIICHBI OITHOKH, U (W) TPeoOpa3oBaHMs/BRIYUCIICHUS HE
JIOBEJICHBI JI0 KOHIIA.

NJIn
[Tpu [TOJIHOM pemieHnu oTcyTCTBYET MyHKT [V, miin B HEM JoTTyIieHa onmoKa.

[IpeacraBneHs! 3aNMCH, COOTBETCTBYIOLINE OAHOMY M3 CIEIYIOLINX CIy4aes.
[IpencraBneHbl TOJNBKO MOJIOKEHHUA WU (HOPMYJIBI, BBIpaXKArOUMe (QU3MYECKHEe
3aKOHBI, IPUMEHCHHUE KOTOPBIX HEOOXOAMMO JUISl PELICHUS 3afadd, 0e3 KaKuX-
aubo mpeoOpa3oBaHMII C HMX HCHONb30BAHHEM, HAIMPABICHHBIX HA PEIICHHE
3aJauy, U OTBETA.
WJIN

B pemennn orcyrcrByer OJIHA u3 mcxomHbIX (GOpMys, HeoOXoaumMas Ui
pewieHus 3amaud (WM YTBEp)KICHME, JIEXKAIlee B OCHOBE PELICHMs), HO
IIPUCYTCTBYIOT JIOTHUECKH BEPHbIE IPE0OPa30BaHUs ¢ UMEIOLIUMUCS POpMyIaMH,
HaIrpaBJIeHHbIE Ha pEeIICHHUE 3a1a4H.

. NI
B OJJHOM wu3 ucxomusix (Gopmyi, HEOOXOAUMBIX Ul pelleHHs 3aaaqyu (Uin
B YTBEP)KACHHUHU, JIGKAIleM B OCHOBE pEIICHMsS), JOMyIIeHa OIIHOKa, HO
MPUCYTCTBYIOT JJOTHUCCKH BEPHBIC IIPEOOPa30BaHUs ¢ UMEIOIUMHUCS (popMynamy,
HANpaBJICHHbIC HA PEIICHUE 3a1a4H.

Bce cnyuau perieHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPHUSIM
BBICTABJIEHHUS OIEHOK B 1, 2, 3 Oamia.
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Metammueckuii JUcK paanycoMm 7 = 10 cM ¢ MaJbIM CONPOTHBIICHUEM BpaIlaeTcst
B MarHUTHOM TI0JIe ¢ UHAYKIueH B = 1 T, nepneHauKyIspHON IOCKOCTH JUCKa,

C YIJIOBOM ckopocThio ® = 100 ¢l Uepes CKONMB3SIIIIME KOHTAKTHI K CEPEIUHE U

K Kpalo JCKa TOAKIIOUEH pe3uctop comporusieHueM R =10xkOm, u
MOCIIEI0BATENBHO ¢ HUM — KoHzeHcaTop EMKocThio C = 3 Mk®. Kakum 3apsiiom QO
B YCTAHOBHBIIEMCS PEKUME 3apsHKEH STOT KOHAEHCATOP?

Bo3moxxHoe peleHue

CornacHo 3aKOHY 3HeKTpOMaFHI/ITHOﬁ MHAYKIIUKU MEXAY HEHTPOM U KpacM JUCKa IIpU

A8
ycnoBusX 3amaun BozHukaeT DJIC MHIYKIMHU, IO MOIYJIO paBHas F = A— = BA—, rue
t t

u3MeHeHne Totoka 4@ onpenesnsercs Iomapo A4S, «3ameraemoit» TpH  BpalleHHUH
1
pamuycoM JUCKa 7 3a MPOMEKYTOK BpeMeHH Af. Dta momiaas paBHa A4S = 3 r-rd¢, e

yroyj MoBopota Jjucka 3a Bpems Af pasen AP = wAt. DJIC UHAYKIMH paBHA, TAKUM

Brza)

obpaszom, E = — 4yepes pe3uctop OyJIeT Te4b TOK 3apsi/IKK KOHJIGHCATOpa, JI0 TeX MOop

noka HanpsbkeHne U Ha KOH/ICHCATOpe B YCTAHOBHUBIIEMCs pexuMe He cpaBHsercs ¢ DJC
2

Brrw

uHayKn: U = £ = ———.

OKoHYATEILHO nojydaeM, 4TO 3apsii Ha KOHACHCATOPE, COTJIaCHO (bopMyne JJIA CBA3U
3apsia 1 HaIlpsDKEHWA Ha KOHACHCATOPE, 6YILCT paBCH

2 —6 —2
o=cy=Bro 310 1107100 ) 5 66k 2 15 vk,
2 2
2
Omsem: 0 = 8% _ 1 5. 1070 Kn = 1,5 wkn
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KpnTepml OLICHKH BbINOJIHCHUSA 3a1aHUA

Bajiasl

[TpuBeaeHO MONHOE penIeHue, BKIIOYAIONIee CICYIOMNE HICMEHTHL:

I) 3ammcaHBl TMONOXKEHHS TEOPHH W (PU3NYCCKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHHE KOTOPBIX HEOOXOIMMO /IS PEIICHHUS 33/1a9i BEIOPAHHBIM CIIOCOO0M
(6 Oamnom cnyuae — 3aKOH INEKMPOMASHUMHOU UHOVKYUU U C643b 3apsod U
Hanpsajcenust Ha KOHOeHCamope);

II) onucanbsl Bce BBOAMMBIC B peIICHUH OYKBEHHBbIE 0003HA4YECHHUS (DU3MUECKUX
BEIMYMH (3 UCKIIOUEHUEM, 603MONCHO, 0003HAUEHULl KOHCMAHM, VKA3AHHbIX
6 sapuanme KUM, u 0603nauenuil, ucCnonb3yemvix 6 ycioguu 3a0aqu);

[IT) mpoBeneHsl HEOOXOAMMBIE MaTeMaTH4YeCKue MpeoOpa3zoBaHus (HOIMYyCKaeTcs
BepOaTbHOE YyKa3aHME Ha WX TMPOBEACHHE) U  pacyCrThl, IPUBOISIINE
K IPAaBUJIGHOMY YHCJIOBOMY OTBETy (IOIyCKAaeTCS pCIICHHE «IIO0 YacTsSM»
C IPOMEKYTOYHBIMHU BBIYHCIICHHUSIMN ),

IV) npezncrasiieH npaBWIbHBIE OTBET ¢ YKa3aHUEM €JUHUL] U3MEPEHUS UCKOMOH
BCJIMYHHBIL.

[IpaBuibHO 3anucaHbl HEOOXOAUMbIE MTOJIOKECHUSI TEOPHU M (PU3MUECKHIE 3aKOHBI,
3aKOHOMEPHOCTH, TPOBEJICHBI HEOOXOJMMBbIE MPeoOpa3OBaHUs, W MPEICTABICH
IIPaBWIBHBIA OTBET C yKa3aHMEM E€AMHUL] M3MEpEeHHs HCKOMOH BenuunHbl. Ho
MMEEeTCs OIMH U3 CJIEAYIOIINX Hel0CTaTKOB.

3ammcu, COOTBETCTBYIOImME oOjaHOMY Wi oboum myHktam: I u III,
MIPEACTaBICHBI HE B TIOJIHOM 00BbEME HIIH OTCYTCTBYIOT.

[Tpu [TIOJIHOM mnpaBUIbHOM pELIEHUH JUIIHUE 3aIIUCH, HE BXOSIIUE B PEIICHUE
(BO3MOYKHO, HEBEpHBIC), HE OTJACJICHBI OT peUieHUs (He 3a4€pKHYTHI, HE
3aKITFOYEHBI B CKOOKH, pPaMKy U T. IL.).

N
ITpu IIOJIHOM pelieHuH B HEOOXOAMMBIX MaTeMaTHUECKUX MPeoOpa3oBaHUAX
WJIN BBIYUCICHUAX JIOMYLIEHbI OIMOKH, U (WIN) NpeoOpa30oBaHus/BbIYNCICHUS HE
JIOBEJICHBI JI0 KOHIIA.

NI
[Tpu [TOJIHOM pemiennn oTCyTCTBYET MyHKT [V, Min B HEM JoTTyIieHa onmoKa.

[IpencraBieHbl 3aUCH, COOTBETCTBYIOIINE OAHOMY W3 CIEAYIOIIUX CITy4acB.
[IpencraBneHbl TOJMBKO MOJIOXKEHHUA WU (HOpMyJbl, BbIpaXKaroumme QunyecKue
3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOJMMO U PELleHus 3ajadyd, 0e3 KaKux-
mubo mpeoOpa3oBaHUil C HX HCHOJb30BAHHEM, HAINPABICHHBIX HA pPELICHHE
3ajauy, U OTBETA.
NI

B pemennn orcyrcrByer OJIHA u3 mcxomHbIX (opMys, HeoOXoaummas it
pewieHus 3afaud (WM YTBEp)KICHME, JIEXKAIlee B OCHOBE pPELICHMs), HO
IIPUCYTCTBYIOT JIOTMUECKH BEPHbIE IPEOOPa30BaHMs ¢ UMEIOLIMMUCS (POpMyIaMH,
HaIpaBJICHHBIC HA PEIICHUE 3a1a4H.

. NN
B OAHOUM w3 wucxomubix (Gopmyi, HEOOXOMMMBIX JUIsl pemieHUs 3anauu (Hiu
B YTBEPXKAEHUH, JISKAIIEM B OCHOBE pEIICHUs), JOMylleHa OmuOKa, HO
IPUCYTCTBYIOT JJOTHUECKH BEpHBIE IPE0Opa30BaHUs ¢ UMEIOIUMHUCS (opMynamy,
HaIpaBJICHHbIE HA PELLICHUE 3a1a4H.

Bce cnydan pemienusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM KPUTEPHUIM
BBICTABJIEHHUS OLIEHOK B 1, 2, 3 Oaia.
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CBeT ¢ HEeM3BECTHOM MJIMHOM BOJIHBI MajaeT HOPMAaJbHO Ha JU(PPAKLIHOHHYIO
pewéTky ¢ nepuogoM d =4 MKM, U OAHOMY M3 IJIaBHBIX JIU(PPAKIUOHHBIX
MaKCUMyMOB COOTBeTcTBYyeT yrou audpakumu 30°. Ilpu sTtom HambOonbmuit
NOPSIIOK  HAOJIoaeMoro crekTpa paBeH 5. Haliaute uMHY BOJHBI A CBeETa,
MaIA0IEro Ha PeIETKY, U BRIPA3UTE €0 B AHICTPEMAX.

Cnpaexa: 1 anecmpem = 10~ 10 4,

Bo3mo:kHOe peneHune
VenoBue HaOMIONEHHS TIIABHBIX MAKCHMMyMOB Ul JU(PAKIMOHHOM DPEMIETKH HMMEET
BUJ dSing = mA.
B nanHOM 3a1aue HEM3BECTHOMY nc(;pgzu(y m TJIaBHOTO MaKCMMyMa COOTBETCTBYET yIOJI
sing

mudpakmun @ = 30°, Tak 9TO M = , TIe JJIWHA BOJHBI A HEH3BECTHA, a m — IeJI0e
yucino. Hambonpiumii mopsaok Moax — 5 HabmoJaeMoro CHeKTpa COOTBETCTBYET YIITY

dsing, - d Hml S 5

5 5 Ao d
dopmyity ans  mopsaka

T paKIIH Prnax < 90°, Tak 4TO JANMHA BOJIHBI paBHA A =

IloacraBnsist  aTO HEPABCHCTBO I JJIMHBI BOJIHBI B

dsin . .
JU(PPaKIOHHOTO MAaKCUMyMa, TIOJIy4aeM M = Tq) > 5sing = 5 - sin30° = 2, 5.
Brimkaiiiee nesoe 4ncio, OOJbIliee 3TOro 3HA4YCHHs, PABHO 3, IMOITOMY JUIMHA BOJIHBI
dsin30° _ 4-10°.0,5

3 3
dsin30°

paBHa A = M =~ 6,667 - 107 M ~ 6667 AHI'CTPEM.

Omeem: ) = ~ 6667 anrcrpem.
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Ousuka 11 xkmacc Bapuant 2

10

KpnTepml OLICHKH BbINOJIHCHUSA 3a1aHUA

Bajiasl

[IpuBeaeHO MOJTHOE pPElIeHNE, BKITIOYAIOIIEE CIIETYFOIINE JIEMEHTBI:

I) 3anmcaHbl MONOKEHHUS TEOPUM W (DU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHUE KOTOPBIX HEOOXOMMO JIJIsl PEIICHHUS 3aJ1a4i BEIOPAHHBIM CIIOCOOOM
(6 Oannom cayuae — ycnosue HaAOMOOEHUs 2NABHBIX MAKCUMYMOG  OJis
OUDPaKyuoOHHOU peémru U anaiu3 603MONCHLIX 3HAYEHUL NOPSOKA U38ECHIHO20
MaKcumyma);

1) omucansl Bce BBOAMMBIE B pelICHUH OyKBEHHbIE 0003HAYeHHs (PU3UUECKUX
BEIMYHMH (3 UCKIIOUEHUEM, B03MONCHO, O00O03HAUEHULl KOHCMAHM, YKA3AHHbIX
6 sapuanme KUM, u 0603nauenuil, ucCnonb3yemvix 6 ycioguu 3a0aqu),

1) mpoBeneHbl HEOOXOUMbBIE MATEeMAaTHYECKHE MPEOOpa3oBaHus (JIOMyCKaeTCs
BepOallbHOE yKa3aHWE Ha WX TMPOBEACHHE) W pacué€Thl, MPHBOISAIINEC
K IPaBWJIBHOMY YHCJIIOBOMY OTBETY (JIOIIyCKAeTCsi PEIICHHE «II0 4YacTsaM»
C MPOMEXKYTOYHBIMHU BBIYMCIICHHUSIMN ),

IV) npezacrasiieH npaBUIbHBII OTBET ¢ YKa3aHUEM €JUHUL] U3MEPEHUS UCKOMOH
BEJIMYHHBI.

IIpaBuibHO 3anKcaHbl HEOOXOAUMBIE MOJIOKEHUS TEOPUU U (PU3UUECKHIE 3aKOHBI,
3aKOHOMEPHOCTH, IPOBEIEHBI HEOOXOAUMble INpeoOpa3oBaHMs, U NPEICTaBICH
MIPABWJIBHBIA OTBET C YKa3aHHEM CEIUHHI] U3MEPEHHs MCKOMOH BennuuHbl. Ho
HUMEETCsI OIMH U3 CIETYIOINX HEAOCTaTKOB.
3amucy, COOTBETCTBYIOIIME OJHOMY WJIH OOOUM IyHKTaM:
IPE/ICTABICHBI HE B IOJHOM 00BEME UITH OTCYTCTBYIOT.

NN
[Tpu [TOJIHOM mnpaBuiibHOM pENIEHUH JUIIHUE 3aIICH, HE BXO/SIIUE B PEIICHUE
(BO3MOJKHO, HEBEpHBIE), HE OTAEIEHbl OT pelleHus (He 3auépKHYyTbI, HeE
3aKJIIOUYEHBI B CKOOKH, PaMKy U T. IL.).

n u I,

N
[Tpu TTOJIHOM pemieHun B HEOOXOIMMBIX MAaTeMaTHYECKHX MPeoOpa3zoBaHUIX
WJIM BBIYUCIICHUSX JIOMYIICHBI OITHOKH, U (W) TPeoOpa3oBaHMs/BRIYUCIICHUS HE
JIOBEJICHBI JI0 KOHIIA.

NJIn
[Tpu [TOJIHOM pemiennu oTcyTCTBYET MyHKT [V, miin B HEM JomTyIieHa onuoKa.

[IpencraBneHs! 3anMCH, COOTBETCTBYIOLIME OJJHOMY M3 CICIYIOLUINX CIy4aes.
[IpencraBneHbl TOJNBKO MOJIOKEHHUA WU (HOpMYJIBI, BBIpaXKAroOUe (QU3MYECKHe
3aKOHBI, IPUMEHCHHUE KOTOPBIX HEOOXOAMMO JUISl PELICHUsS 3afadd, 0e3 KaKHX-
aubo mpeoOpa3oBaHMII C HMX HCHOIb30BAHUEM, HAIMPABICHHBIX HA PEILICHHE
3aJauy, U OTBETA.
WJIN

B pemennn orcyrcrByer OJJHA u3 mcxomHbIX (GopMys, HeoOXoaumMmas Ui
pewieHus 3amaud (WM YTBEp)KICHME, JIEXKAIllee B OCHOBE PEIICHMA), HO
IIPUCYTCTBYIOT JIOTHUECKH BEPHbIE IPEoOPa30BaHMs ¢ UMEIOLIUMUCS (POpPMyIaMH,
HaIrpaBJIeHHbIE Ha pEeILICHHUE 3a1a4H.

. NI
B OJJHOM wu3 ucxomHex (Gopmyi, HEOOXOAUMBIX Ul pelleHHs 3aaaqyu (Uin
B YTBEP)KACHHUHU, JIGKAIlEeM B OCHOBE pEIICHMS), JOMyIIeHa OIIHOKa, HO
IPUCYTCTBYIOT JJOTHUCCKH BEpHBIC IIPE0Opa30BaHUs ¢ UMEIOIUMHUCS (popMynamy,
HANpaBJICHHbIC HA PEIICHUE 3a1a4H.

Bce cnyuau perieHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPHUSIM
BBICTABJIEHHUS OIEHOK B 1, 2, 3 Oamia.
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Hame Connme Ttepsier 3a cu€T W3IY4YeHHsI CBETa MacCy, IMPHUMEPHO pPaBHYIO
1,39~105 MWUIMApJOB TOHH B roJ. Hailinure COJIHEYHYIO NOCTOSHHYIO IS

Beneprl, ToO ecThb CpeIHIOI 3HEPruio, MOMaJaloUlyl0 3a 1 cekyHay Ha 1 m?

MIOBEPXHOCTH, MEPHEHIUKYJSPHONH HANpaBlICHUIO COJHEYHBIX JIy4del, OKOJo
Benepsl BHe e€ armocdepsl. M3BecTHO, 4TO cpemHuil paguyc opOutsl Benepsl
cocrasmusieT 0,72 oT cpeiHero paauyca opOUTHl 3eMIIM, KOTOPBIA PUMEPHO paBeH

150 munnmuonam KuiaoMeTpoB. OTBET BBIPA3UTE B kBr/M2.

Bo3moxxHoe pemienune

Oueprust, m3mydaemas COJHIIEM BO BCE CTOPOHBI 3a TOJ, COTJIaCHO (opMyiie DHHIITEIHA
2
IUISL CBA3M MacCchl WM DHEPTUHM paBHa £ = mc” (3mech m — TOTepH MacChl 3a TO[,

c=3108m/c — CKOpOCTh CBeTa B BakyyMe). 3a cekyHay COITHIIe U3ITydaeT YHEPTrUio

E
F=1,39-1017-9~1016 (86400-365) Ix/c ~3,967-102° Br (3necb  T—  IIHTEIBHOCTD

3€MHOTO I'0JIa B CEKYH/IaX ). DTa SHEPIHsl pacipeaersieTcs 1o chepe mionaapio
47‘C(RB)2 = 41t(0,72R3)2 ~ 1,465- 1023 M2 (3nech R v Ry — papuycsl opout Beneps n

3emin).

Takum 00pa3om, CONHEYHas! IOCTOSIHHASL, TO €CTh SHEPTHsl, MOMaaaroNias 3a 1 CeKyHIy Ha

1 M? OBEPXHOCTH, TIePIICHIMKYIIAPHON HATIPABICHHIO CONHEYHBIX Jydeii, K010 BeHepsl

BHE € atMoc(epbl paBHa
omc®3,967-10% Ik
CT-4zRE 1,465-10% ¢ w2

~2,708 - 10° Br/m> ~ 2,7 xkBr/™m°.

Omeem: C=2,)7 kB1/M2.
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KpnTepml OLICHKH BbINOJIHCHUSA 3a1aHUA

Bajiasl

[TpuBeaeHO MONHOE penIeHNe, BKIIOYAIONIee CICYIOIMNE HICMEHTHL:

I) 3ammcansl  MONOXKEHMST TEOPHHM W (U3MUYCCKUE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHHE KOTOPBIX HEOOXOIMMO /TS PEIICHHUS 33/1a9i BEIOPAHHBIM CIIOCOO0M
(6 0annom cryuae — popmyna Diinwmenina O C8:A3U MACCHL U IHEPLULL);

II) onucanbl Bce BBOAMMBIE B peIEHUH OYKBEHHBbIE 0003HA4YEHHUS (PU3MUECKUX
BEIMYMH (3 UCKIIOYEHUEM, 603MONCHO, 0003HAUeHULl KOHCMAHM, VKA3AHHbIX
6 sapuanme KUM, u 0603nauenuil, ucCnonb3yemvix 6 ycioguu 3a0aqu);

IIT) mpoBeneHbl HEOOXOAUMBIE MaTeMaTH4YecKue MpeoOpa3oBaHus (HOMYyCKaeTcs
BepOallbHOE yKa3aHWE Ha WX MPOBEACHHE) U  pacuéTbl, MPHUBOAALINE
K IPaBUJIBHOMY YHCJIOBOMY OTBETy (IOIyCKAaeTCS pEIICHHE «II0 YacTsSM»
C IIPOMEKYTOYHBIMHU BBIYHCIICHHUSIMN ),

IV) npencraBien npaBUIbHBIM OTBET ¢ yKa3aHUEM €IMHULl U3MEPEHUS] UCKOMOH
BEJIMYHHBI.

[IpaBuibHO 3anucaHbl HEOOXOAUMBIE MTOJIOKECHUS TEOPHU M (PU3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTH, IIPOBEJCHB HEOOXOMMMBIC TPEoOpa3oBaHUs, M IPEACTABICH
MPaBWJIBGHBIA OTBET C YKa3aHHWEM EIWHHI] U3MEPEHHs MCKOMOM BenmuuHbl. Ho
HUMEEeTCs] OAMH U3 CJIEAYIOIINX HEel0CTaTKOB.
3anucu, COOTBETCTBYIOIIME OJHOMY wWin obOowm myHktam: I u III, —
IIPECTaBIECHb! HE B TIOJIHOM 00BbEME MM OTCYTCTBYIOT.

W
[Tpu [TIOJIHOM npaBUIbHOM pELIEHUH JUIIHUE 3aIIUCH, HE BXOSIIUE B pEIICHUE
(BO3MOYKHO, HEBEpHBIC), HE OTJACJIECHBI OT peUIeHus (He 3a4€pKHYTHI, HeE
3aKJTIOYCHBI B CKOOKH, paMKy | T. II.).

NN
[Tpu [TOJIHOM pemeHnn B HEOOXOTMUMBIX MaTEMAaTHUCCKHX MPEOOPa3OBaHUIX
VI BBIYUCIICHUSX JTOMYIICHBI ONIHOKH, W (WJIN) MPeoOpa3oBaHusl/BBIYACIICHUS HE
JIOBEJIEHBI 710 KOHIIA.

NI
[Tpu [TOJIHOM pemiennu oTcyTcTBYeT MyHKT [V, miin B HEM Jomy1ieHa onmoka.

© Cratl'pag 2013 ¢

[IpencraBiens! 3a1KCH, COOTBETCTBYIOLINE OAHOMY M3 CIEIYIOLIUX CIIy4aes.
[IpencraBneHbl TOJIBKO MOJIOKEHHUA U (HOpMyJibl, BbIpaXKaroue QuU3nYecKue
3aKOHbI, IPUMEHEHNE KOTOPBIX HEOOXOJMMO Ul PELleHUs 3ahadyd, 0e3 KaKux-
00 TpeoOpa3oBaHUil C WX HCIOJB30BAHMEM, HAIPABICHHBIX Ha pEIICHUE
3aJa4M, U OTBETA.
W

B pemenun orcyrcrByer OJIHA wu3 ucxomubix (opmys, HeoOXomumas st
pemieHus 3amayn (WM YTBEp)KICHHE, JIKAIlee B OCHOBE pEIICHHS), HO
MPUCYTCTBYIOT JIOTHUECKH BEPHBIC MPEOOPa30BaHUs ¢ UMCIOIIUMUCS (POPMYIIaMH,
HaIpaBJIEHHbIE Ha PEILICHHUE 3a1a4H.

. NJIn
B OHOUM w3 ucxomubix (popmyi, HEOOXOMMMBIX JUIsl pemieHUs 3anaun (Miu
B YTBEPXKJAEHUM, JISKAIIEM B OCHOBE pEIICHUs), JOMylleHa OIHuOKa, HO
MPUCYTCTBYIOT JIOTHUECKH BEPHbIE MPE0OPa30BaHUs ¢ UMEIOLIMMUCS POpPMYIaMH,
HaIrpaBJICHHbIE HA PEIlICHHUE 3a/1a4H.

Bce cjIydan pelICHHs, KOTOPBIC HE COOTBETCTBYIOT BLIIICYKA3aHHBIM KPUTCPUIM

BBICTABJICHHUS OLICHOK B 1, 2, 3 Oajua.
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KpﬂTepllH OLIECHHBAaHH S 3aJaHHIl ¢ l’)a3BépHyTblM OTBETOM

[pubnuk y1uén ot IOpOru Aajneko B jec u 3abay uicsa. Komnaca y Hero He ObL10,
noroja 6vuia obnayHas, COJTHUA HE BHIHO, a 0€3 OpHEeHTaLMH 110 CTOPOHAM CBETA
HAUTH AOPOTY K CBOEMY aBTOMOOHITIO OBLIO HEBO3MOXKHO. B kapmane y Hero ObL1u
MPOTHBOOIMKOBBIC aBTOMOOUIIBHBIC OUYKH, MOKPBITHIC MOJIAPOUIHOM IEHKOH. OH
BBILICT Ha MOJIAHY, AOCTAJI OUKH M CTaJ MX MOBOPAYHBATH BOKPYT ONTHUCCKOH OCH
OYKOBBIX CTEKOJ, INIAAA CKBO3b HUX Ha HeOO B pa3HbIX HampasicHwix. Oka3a1ocs,
YTO B OJHOM H3 HAIPaBJIECHHH HHTEHCUBHOCTh CBETA, IPOIIEALIETO YEPE3 OYKH OT
obmauHOro Heba, CUIIBHO MEGHAETCA, @ B APYTOM, MEPICHIUKY IIPHOM MEPBOMY, HE
MmeHaeTcs. [lomor a1 rpuOHHUKY 3TOT akT COpHEHTHPOBATHCA?

OObACHHTE, OCHOBBIBAACH HA  M3BECTHBIX  (PU3HUECKUX  3aKOHAX MU
3aKOHOMCPHOCTAX, CMBICIT €r0 ACHCTBHH U yKa)kuTe Hanpas.ieHue Ha COHIIC.
Cnpaska: nouapouoHas NIEHKA umMeem GblOeNeHHOe HANPABIEHUE U NPONYCKAem
MOILKO NPOEKYWIO GeKMOPA  HANPINCEHHOCMU  dieKmpomaznumno2o nois E
6 C6emogoli 60JIHE HA 3MO HANPAaseHUe.

Bo3mo:xHOE pelenne

1. DnexTpoMarHMTHBIE BONHBI (CBET OT COJHLIA) ABIAKOTCA MOMEPEYHBIMH BOIHAMH,
B KOTOPBIX BEKTOPHl HAMPSDKEHHOCTH E 3NEKTPHUECKOr0 W HHIAYKUMH B MarHHTHOTO
nojel HampaBJieHbl B3aMMHO MEPNEHIMKYAPHO H TNEPNEHAMKYJIPHO HAIPaB.ICHUIO
PacTpOCTPAHEHUS STUX BOJH.

2. Tlpu obnaunoit moroac 10 rpuOHMKA HA MOJHC JOXOAMT HC NMPSAMOH CBCT OT COIHIA, a
CBET, MpolUe AU Yyepe3 001aKka M COXPAHAIOIIMH MOLIPH3ALHIO CBETA OT COTHLIA.

3. Ecnu ¢cMOTPCTh B HANMpPaBJICHMH COJHLA, TO CBCT OT OONAKOB, KAK M CBCT COJIHLA, HC
HUMEET BhIJICTICHHOTO HATIPAaBJICHUS CBETOBOTO BEKTOPA £, TO €CTh HE MOIPH3OBAH.

4. B HanpaBJCHHH, ACPTICHIMKY/JISPHOM HAMpPaBICHMK) HA COJHLC, MPOLUCAIUMH 4CPC3
obnaka COMHCUHbIM CBCT HanbOJCC MONAPU30BAH, Tak Kak BCKTOpel £ u B ncxar
B TUTOCKOCTH, TICPIICHAMKY JIIPHOH Jy4y CBCTA OT CO;THLIA M MPOXOAAIICH 4Cpe3 JyU 3PCHHUS.
5. Bpaw@as ouku (TO €CTh MOJNAPOUIHYH TUIEHKY) BOKPYT MX ONTHYECKOH OCH, TPUOGHHUK
3aMCTHJI, B KAKOM HAMpPasJICHUH HHTCHCUBHOCTD ITPOITYLUCHHOIO UMH CBCTA CUJIBHCC BCCIrO
MEHAJIach — 3TO OBbUIO HANpaBJICHHE, MCPNCHIHKYISAPHOE JyuaM CBETa OT COJHIQ.
B HampasieHuH, MEPHICHINKY IAPHOM TNEPBOMY, WHTCHCHBHOCTH IPOILCIIICTO CBETA HE

MCHSJIACh — 3TO U OBLIO HampaBJICHHUC HA COJIHLIC.

®usuka. |1 knacc. Bapuanr 3

KpuTepuu OLCHKH BbLIMMOJIHCHHSA 3aJaHUA

Bannabl

[IpyBeaeHO TOJHOE MpPaBHIBHOE pEILEHHE, BKIIOYAIOLICE MPABHIBHBIH OTBET
(B AaHHOM ciyuae m. |-3) ¥ HCUEPTBIBAIOLIME BEPHBIE PACCYKACHHA C YKA3aHHEM
Hab.TI0JaeMbIX SABJICHHH U 3aKOHOB (8 OGHHOM CIyude — UCNONb30BAHIUE COTICMEA
nonepeyHoCmiL INEKMPOMAZHUMHBIX 60JH U NPONYCKAHUA NOIAPOUOHOT NIEHKOT

mMObKO 00OHO20 HanpaejieHus eéexmopa Hal’lpﬂDICéHHOCI’l’lu E)

Vkazanol Bce HEOOXOAUMMbIE A OOBJACHEHUS SBJIEHHA W 3aKOHBI,
3aKOHOMEPHOCTH, M JAHO TPABUIbHOE OOBACHEHHE, HO CONCPIKUTCS OMMH U3
CIICAYOIIMX HEJOCTATKOB.
B npeactaBicHHBIX 3aMUCIX COACPXKATCA Jiniub O0mme paccykacHus 0¢3
MPUBA3KH K KOHKPETHOMN CUTyalUH 3aa4M.

500071
PaccyxaeHus, MPUBOIAILKE K OTBETY, MPEACTABJICHBI HE B NMOJHOM 00BEME, HIIH
B HUX COJAEPIKATCS JIOTHYECKHE HETOYUETHI.

[IpencTaBeHsl 3aMUCcH, COOTBETCTBYIOILHE QAHOMY M3 CJIE AYIOLIMX CIIy4Yaes.
YkazaHbl HE BCE HCOOXOAUMBIC ABJICHUS U (DU3HMUCCKHUC 3aKOHbBI, JAKC €CIAU AaH
MPaBUIbHBIH OTBET HA BOITPOC 3aAaHUA.
WJIN
VYkaszaHsl BCC HCOOXOAMMBIC SIBJICHHS U (DU3HUCCKHC 3aKOHBI, HO B HCKOTOPBIX U3
HMX JOMyLIeHa OmubOKa, JaXKe €CIH JAaH ITPABUIIBHBII OTBET HA BOIIPOC 3aJaHHUA.
NI
VkazaHel BCC HCOOXOOUMBIC Uit OOBSCHCHHS  SIBJICHHUS M 3aKOHBL,
3aKOHOMEPHOCTH, HO HMEIOLIMECS PacCy)KICHHA, HANPaBICHHBIC HA IIOJyYEHHE
OTBETA HA BONPOC 3aJaHKs, HE JOBEICHBI 0 KOHLA.
WU
VkazaHel Bce HeoOXoAuMmble 409 OOBACHEHHUS SBICHHUS W 3aKOHBI,
3aKOHOMCPHOCTH, HO MMCIOILIHCCS PacCy KACHH, MPHUBOIAILUNC K BCDHOMY OTBCTY,
COJIepKaT OIHOKH.

Bce cayuau peuieHus, KOTOPBIC HE COOTBETCTBYIOT BBILICYKA3AHHBIM KPUTCPUAM
BBICTABJICHUA OLEHOK B 1, 2, 3 Ganna.
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PaBHOCTOPOHHMH  TPEYTONBHHUK, COCTOAIIMH M3  TPEX
KECTKUX NETKUX CTEPIKHEH, MOXKET BpalaThCs O€3 TPEHHA

BOKPYT TOPH30HTAJIBHOW OCH, COBMAJAKOLICH C OXHOH U3 '
€ro cTOpoH. B Touke nmepeceueHus BY X APYTUX €ro CTOPOH \ y
K TPEYTOJBHHUKY [PUKPEIUIEH MAacCHBHBIM TPY3HMK (CM. \ /
pucyHOK). Kak ¥ BO CKOIBKO pa3 U3MEHHUTCS MIEPHOA MAJIBIX .
KoJacOaHHUH Tpy3HKa OKOJO €ro MOJOXKCHUA pPaBHOBECHS,

€CJIM OCh BPAIIECHHUS HAKIOHUTH 1OJ YoM o = 60° Kk TOpu3oHTy?

Bo3iMo:xHOE peleHue

OGo3HauuM PacCTOSHHE OT OCH BPALICHMS TPEYrojbHHKA 10 rpy3uka uepes /. Toraa
LA

1

HepHOA KoneOaHUi MPY FOPH30HTATBHOM OJI0KEHUH OCH PABEH, OYCBHAHO, 1| = 27 =
Ve
IMocne HakmOHa OCH Ha YIOJ ¢ BOZBPAILAKILAS CHIA MPH OTKJIOHCHUH TPEYTO.IbHHKA OT
MOJIOXKEHUA PABHOBECHS YMEHBIUMTCH: COCTABJLIIOLIAS CHIBI TSDKECTH BJOJb OCH,
paBHast mgsing (34eCh m — Macca rpy3HKa), Oy 16T KOMIICHCHPOBATLCS CUIIAMH PEaKLHH CO
CTOPOHBI MOAIIMIMHUKOB, B KOTOPBIX 3aKperuicHa 3Ta OChb, a4 B HaMNpaBJICHHUH,
MICPTICHAMKY JIPHOM OCH, OyacT AckcTBOoBaTh 3(PQPCKTHBHAS «CHUNA TSDKCCTH», PaBHAS
mgcosa. Tloatomy mncpuox Mabix KoAcOaHHE rpysuka MpH HAKJIOHCHHOW ocu OyacT

paBeH T =21 |——.
gcosa

Taxum o6paszoM, nepron KoneOaHuUit yBEIHIHTCA B

h__1 2 = 1,41pas.

n=-=

1
T, Jeosa  4J0,5

Omeem: niepuon koneGauuii yBemmuurca 7 = ~2 ~ 1,41pas.
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Kputepuu olieHKH BBITIOJIHEHHSI 3a1aHHSA

Bbanabl

[TpuBeneHO MOTHOE PELICHHE, BKIIIOYAIOIICE CIIEAY FOLHE JIEMEHTBI:

[) zamucaHsl MOJOMEHUSA TECOPHH U (DUIHMYECCKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHHE KOTOPBIX HEOOXOMUMO AU PEIICHUA 3a4aud BBIOPaHHBIM CIOCOOOM
(6 oOanHOoM cayuae — ebipadiceHue OAA  NepPUOOd  MAbIX  KOAebaHuli
MAMEMAMUYECKO20  MAAMHUKG U PASNONCEHUE  CUIbI  WIAMeCHmU  HA  08€
COCMasIALEe),

II) onucaHbl BCE BBOAMMBIE B PELUCHHHM OVKBEHHbIE 0003HAUYCHHSA (HHUIMUSCKHX
BCJIMMUH (3¢ UCKIIOYEHUEM, 603MONCHU, OOO3HAYEHUL KOHCMAHM, YKU3AHHbIX
6 6apuanme KHM, u 0603HaueHUl, ucnoib3yeMbix 6 Yeiosuy 300a4il);

[IT) mpoBeseHb HEOOXOAMMBIE MATEMATHUECKUE MPeoOpa3oBaHUs (IOIyCKAeTCA
BepbanbHOE yKa3aHHE HAa MX [POBEICHHE) M  PacuyéTsl, NPHBOIAILUC
K IPaBUJILHOMY YHCJIOBOMY OTBETY (JOIYCKAeTCS pELUCHHE «II0 YacTAM»
C TIPOMEXKY TOUHBIMH BBIYHCJICHUSMU);

IV) mpeactaBicH mpaBWibHBIM OTBCT ¢ YKA3AHUCM COHMHHL H3MCPCHUS MCKOMOH
BCJIHUHHBI.

[IpaBUIbHO 3amUCaHbBl HEOOXOIUMBIE MONOKEHHUA TEOPUH U (HU3HUECKHE 3aKOHBI,
3aKOHOMEPHOCTH, IPOBEAEHB HEOOXOIMMBblE IMPeoOpa3oBaHHA, M IIPEICTAaBICH
MPaBUIbHBIH OTBET C YKA3aHMCM CAWMHULL M3MCPCHHUS HCKOMOH BenuuuHbL Ho
HMMEETCS OAMH U3 CJIEIYHOIIHX HETOCTATKOB.
3amnucH, COOTBETCTBYOILME OJHOMY WM BeeM myHkrtam: II u 11, — mpencTaBneHb!
HC B MOJIHOM 00BEMC WM OTCY TCTBYHOT.
JI1

[Mpu MOJHOM NMPAaBHJIBHOM PCILCHHH JHILHHC 3aIMCH, HC BXOMAIIMC B PCIUCHHC
(BO3MOXKHO, HEBEPHBIC), HE OTHEJEHbl OT PEIUCHHA (HE 3a4EpPKHYTHI, HE
3aKJIFOUCHBI B CKOOKH, paMKy U T. IL.).

WJIN
[Mpu TMNOJIHOM pemeHnd B HEOOXOAMMBIX MaTEeMaTHYECKHUX MpeoOpa3oBaHHAX
WM BBIYMCICHUAX JOMYIICHBI OIUMOKH, U (M) mpeoOpa30BaHUA/BBIYUCICHUA HE
JOBC/CHBI 10 KOHL.

HJIU
[Tpu TTOJTHOM pemennu oTcy TeTBYET My HKT [V, uin B HEM Jomy1eHa ommdKa.

[IpeacTaBieHs! 3aMMCH, COOTBETCTBYIOILME OAHOMY H3 CNEAYIOIINX CITyYacs.
[pencTaBiaeHBl TOABKO MONOKCHHS W (DOPMYJIBI, BBIpAKAKOIUHE (HU3MUCCKHE
3aKOHBI, MPUMEHEHHUE KOTOPBHIX HEOOXOAWUMO NI PEIUCHHA 3ajaud, Oe3 Kakux-
1160 mnpeoOpazoBaHHH C HX HCIOJNB30BAHHEM, HATPABICHHBIX HA pPEILCHHE
3aJa4H, H OTBETA.
W

B pewenun orcytcteyer OJHA w3 ucxomueix (opmyn, HEOOXoaumas s
pellieHU 3adayd (MIM YTBEP)KOCHHE, JIC)KAllee B OCHOBE PEILUCHHA), HO
MPUCY TCTBYIOT JIOTHYECKH BEPHbIE MpeoOpa3oBaHus ¢ UMEIOIIMMHUCH (POPMYIaMH,
HAIPaBJICHHBIC HA PELICHHUE 3aa4H.

. WJIn
B OOHOHM wu3 ucxoausix Gopmys, HEOOXOAUMBIX IS PEIIECHHS 3aJaud (WU
B YTBCP)KJCHHH, JISKAIIEM B OCHOBE PEIUCHHA), JOMYyLICHA OwwuOKa, HO
IPUCY TCTBYIOT JIOTMYECKH BEPHBIE MPeoOpa3oBaHHs ¢ HMEIOIMMHUCH GopMyTaMHy,
HAMPABJICHHBIC HA PELICHHE 33]a4H.

Bce cayvau peuieHHs, KOTOPBIE HE COOTBETCTBYIOT BBILIECYKA3aHHBIM KPHTEPHAM

BBICTABIICHHUA OLEHOK B 1, 2, 3 Banna.
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WneanbHas TerioBas MamuHa OOMEHHMBAETCA TEIUIOTOM C TEIUIBIM TEJIOM —
OKpy»arolel cpcao, Haxomaweics mpu temmepatype +25 °C, u XOIOIHBIM
teaoM ¢ temneparypoit —18 °C. B HexoTOpbIii MOMEHT MAIUMHY 3aIlyCTHIIH
B OOpaTHOM HAMpPABJCHHH, TAK YTO BCEC COCTABIAKOILME TEII0BOro GamaHca —
paboTa M KOJIMYCCTBA TEIUIOTHI — NOMCHSIM CBOM 3Haku. IIpu 3ToM 3a cuét
paboThl, COBEPIIEHHOW IBHUraTe/ieM TEIUIOBOH MAIUHHBI, OT XOJOIHOrO TeJa
TEIJIOTA CTajia OTOUPATHCA, a TEIUIOMY TETy — COOOILAThCA.

Kakywo pabGoTy coBepluun ABHraTelb TCIUIOBOH MALUMHBI, CCJIH KOJHYECTBO
TEIIOTHI, COOOIEHHOM TémaoMy Teny, paBHo 193 kJk? OTBeT OKpPYyrJIMTC A0
ue.1oro uucna kJx.

Bo3vmo:kHO€E peenue
KIIJI wuaeanbHOM TEIUIOBOH MAIUMHBLI DPABEH OTHOLICHHWIO COBEPIIEHHOH pabortsl A

. . +. _ _1_Xx

K 3aTPAYCHHOMY KOIMYECTBY TEILIOTRI O': 7 = ? =1 7 rae T,
H

TEMIIEPATYPhl «HarpeBatessy (TEIUIOr0 Teda) M «XONOJHIBHHKA» (XOJOIHOrO TEna),
C KOTOpbIMH OOMEHHUBACTCA TEIUIOTOH pabouee BelIeCcTBO LMKIA. KOMHYECTBO TEMIOTHI,
oy

T,- T,
[Tpu paGoTe uaeanbHOMN TEIUIOBOH MallMHBI B 00PAaTHOM HAIPAaBJICHHUH OT XOJOJHOTO TENA

HTX—

+
KOTOPOE MPH 3TOM OTHUMACTCS OT TCILIOrO TCJIA, PaBHO Q =

OTHMMAETCS KOIMYECTBO TEIUIOThl (O 3a cuéT paborsl A, coBepuiacMoi Haa paGounv
BELICCTBOM LIMKJIA, ¥ TEIJIOMY Ty, KOTOPBIM B JaHHOM CIIyYae SBACTCHA OKpY’Karoluas

cpema, OTAAGTCA KOMMYECTBO TCrioThl QF = (O + A4, mnpwuéM BCE COOTHOLICHHS

KOJMYCCTE TEIUIOTH, paboThl W TeMIEpaTyp OCTAKTCA TAKUMM JKe, Kak mpH paboTte
UaeabHOM TCILIOBOM MAIIMHBI B MIPSIMOM HallpaB.ICHUH.

Mostomy QF =193 xlli, T, =298 K, T, =255 K u

%-Q*—ﬁw%zzgxsz.

A= =
i 298

Omeem: 28 x]x.
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Kpurepuy oueHKH BLITIOJIHEHHS 3Q/1aHHS

Bai1anl

[TpuBe ACHO MONHOE PELIEHHE, BKIFOYAROILEE €16 Iy FOLUMC 3JIEMEHTHI:

[) 3anucaHbl TOJOKCHHS TEOPUM U (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHHE KOTOPBIX HCOOXOAUMO ISl PEILICHHMS 3aAa4H BHIOPAHHBIM CTIOCOO0M
(6 OawHOM ciyuae — npaeuibHo 3anicano ewlpaxceniie 0aa KIIJ] udeanvhoti
menioeolt MUAUURDL, Y UCNOJbIVEUHO yeiaoeue paseHemed COOMEBERICMEYIOUX
KOMIOHEHM Men1o00MeHa 0 06pamnozo 1 npsiMo2o yukilos),

II) omucanbl BCe BBOAMMBIE B PELICHUH OYKBEHHBIC O0O3HAUYCHHS (H3HUCCKMX
BCJIHYHH (361 UCKHIOYECHUEM, B6O3MOMNCHO, oGo3nauenuii KOHCmAHmM, YKUA3AHHbIX
& sapuanme KHM, u 06031avenuil, ucnonvsyemoix 6 yCiosui 3a0a4iL);

III) nmposeacHsl HeOOXOANMbIE MAaTCMAaTHYECKHE MpeoOpa3oBaHMA (IOIMyCKaeTcs
BepbaIbHOE YKa3aHHC HAa MX IPOBEACHHUC) M PacyéThi, NPHBOAAIIME
K IPABHJIBHOMY 4YHCJOBOMY OTBETY ([IONMYCKAeTCA PELICHHE «IO HacTAM)
C IMPOMEXKY TOUHBIMHU Bbl‘IPIC,'IeHI/I}IMI/l);

IV) npeacTasjicH NMpaBHIbHBIH OTBET C YKA3aHUEM €JMHHL H3MEPEHHA HCKOMOM
BCJIHYHHBI.

IMpaBu:IbHO 3anKMCaHBl HEOOXOIMMBIEC MOJIOKEHHUA TEOPHU U (QH3MUICCKHE 3aKOHBbI,
3aKOHOMEPHOCTH, IPOBEACHbl HEOOXOAHMBIC MPeoOpa3oBaHMA, U IIPEACTABICH
MPaBUIbHBIA OTBET C YKa3aHHEM €IUHHL M3MEPSHHMA HCKOMOH Benuuunbl. Ho
HMECTCA OAMH U3 CIIEAYIOIIMX HEXOCTATKOB.
3anucH, COOTBETCTBYHIOIUME OJHOMY HIH 00OUM
NpeaCcTaBICHBI HE B MOJHOM 00bEME HIIM OTCY TCTBYIOT.
WJIn
[Tpu TTOJTHOM mpaBuibHOM PEILECHHH JHLIHHE 3aIMHCH, HE BXOILLUC B PEILICHUE
(BO3MOYHO, HEBEPHBIE), HC OTICICHBI OT peIUCHHUS (HE 3aYEPKHYTHI, HE
3aKIIOUCHBI B CKOOKM, paMKy H T. IL.).
HJIN
IMpu TTIOJTHOM pewennu B HEOOXOIUMBIX MATEMAaTHUCCKUX NMPeoOpa3oBaHHAX
UM BBIYMCJICHUAX JOMYILEHB! OUIMOKH, U (MIH) MpeoOpa30BaHHA/BBIMUCIEHHA HE
JOBEECHBI 10 KOHLIA.

myukram: I u III, —

WU
[Mpu [TOJTHOM peuenun OTCY TCTBY ST MY HKT IV, MM B HEM JOITyILIEHA OILHOKA.

TIpeacTaBICHBI 3aMMCH, COOTBETCTBYOLIME OAHOMY M3 CJICAYIOIHUX CIIY4acB.
IMpeacTaBiaeHsl TONLKO MOJOKEHMA H (POPMYJIbI, BBIpaKArOIUC (u3HYeCKUE
3aKOHbI, MPUMEHEHHUE KOTOPBIX HEOOXOQMMO A pPCLUCHHUA 3azayd, 0e3 Kakux-
aubo mpcobpa3oBaHHIi C KX HCHOIb30BAHMCM, HANPABICHHBIX Ha PEIIEHME
34,1244, U OTBETA.
WJIn

B pewenun otcytctByer OJJHA u3 ucxomusix Qopmyin, HcoOxomumas ansa
peuIcHHS 3agadd (WIH YTBCP)KACHHE, JIGKAIUEC B OCHOBE pEIUCHUsA), HO
IIPHCY TCTBY FOT JIOTHYECKHU BEPHBIC MpeoOpazoBaHMsI ¢ HMCIOIIUMHCS GopMy 1aMH,
HAMpaB.ICHHBIC HA PEIIEHHE 3a1a4H.

y WJIN
B OJIHOM wu3 ucxozusix (PopMyJ, HEOOXOAUMBIX MIf PELICHHA 3aJauH (WM
B YTBEPXKICHHH, JIEXKalleM B OCHOBC pEIUCHMA), JOMyIUCHAa OmHOKa, HO
MPUCY TCTBYIOT JIOTHYECKH BEPHbIE NPEOOPAa30BaHUs ¢ HMEHOLIMMHUCA (opMy namu,
HAIMpPaBJICHHBIC HA PELICHHE 3a1a4H.

Bce ciayuau perieHus, KOTOPhIC HE COOTBETCTBYIOT BBILICYKA3aHHBIM KPHTEPHAM
BBICTABJICHHM OLCHOK B 1, 2, 3 Gaa.
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Meramnuueckuit Auck paauycoM » = 10 cM ¢ MaabIM CONPOTHBIIEHHUEM BPAIIACTCS
B MAarHMTHOM MoJie ¢ UHAYKuueHd B = 2 T, nepneH MKy TApHOH MJIOCKOCTH JTUCKa,
C YIJI0BOH ckopoctho o = 300 ¢l UYepes ckoyb3fImpe KOHTAKTBI K CEPEIUHE U

K Kparw JUCKa MOJKIOYEH Pe3HCTOP compoTuBacHueM R = | kKOM, U mapanienbHo
eMy — koHaeHcarop EMkocThio C = | Mk® . Kakuv 3apanoMm () B yCTaHOBHBIIEMCS
PEXKHME 3apsKEH ITOT KOHAEHCATOp?

Bo3Mo:xHOE pelene

CornacHo 3aKOHY 3JICKTPOMArHUTHOM HHIYKUMH MEXAy LECHTPOM M KpacM AUCKa TPH

48
ycnoBuAX 3azayvd BosHukaeT DJC MHAYKLUMH, IO MOIYJIIO paBHas F = I = BA—, riae
t t

u3MeHeHne mnotoka AP ompenensercs miow@aabio A4S, «3aveTaeMOH» MPHM  BpaLICHHUH
paaMycoM AMCKA # 3a TMPOMEXKY TOK BpeMeHH A¢. Ota miowans pasHa A4S = 3 r-rde, roe

YOIl MOBOPOTa AKCKa 3a Bpems At paBeH A¢ = wAt.
2

IJIC unaykuuu paeHa, Takum obpasom, E = , UCPC3 PE3UCTOP Mo 3akoHy Oma s

E Brlo

y4acTka ucru 6y act Teub Tok [ = e

, @ KOHACHCATOP OV ACT 3apsuKCH 10
2

Brew

Hampsokenua U = [R = F = ——.

OKOHYATE/IPHO MOJIyyaeM, YTO 3aps] Ha KOHACHCATOpPE, COriacHo (opmyne i CBA3U
3apsJa W HAIPsDKCHMSL Ha KOHACHcaTope, Oy ACT paBeH

2 —6 —2
0-cy-CBPo 11002007300 4 o6 o
2 2
2
Omeem: Q = %: 3. 1070 Ku = 3 MK
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KpnTepnu OUCHKH BbIITOJIHCHHS 3aJaHNA

Banabl

[TpuBe ACHO MOJHOE PEILICHHE, BKITFOYAOIIEE CJIE Iy FOLLHE 3JICMEHTI:

[) sammcaHpl MONOMEHHA TEOPHH H (U3HUUECKHE 3aKOHbI, 3aKOHOMEPHOCTH,
MPUMEHEHHE KOTOPHIX HEOOX0AUMO TS PEILCHUS 3aJa4ud BHIOPAHHBIM CIIOCOOOM
(6 Oanmom cayude — 30KOH IAEKMPOMOZHUMHOL uHOVKyuu, 3axkorn Oma 0is
VaacmKa yenu 1 Ces3b 3apaoa U HUNPIHCEHUsL HA KOHOeHcamope),

IT) ormcanbl BCe BBOIMMBIE B PeIICHHM OyKBEHHbIC 0003HAUYCHHS (DU3MUYCCKHUX
BEIIHUUH (3¢ UCKUIOUEHUECM, GUIMOJICHO, 0O03HAYEHUIl KOHCHUHM, YKU3AHHbIX
6 eapuarime KHUM, u 06031aueHuil, ucnoub3yemvlx 6 yeioeuu 3a0a4il),

I1I) mpoBeieHBI HEOOXOAMMBIE MaTeMATHYECKHE TPeoOpasoBaHus (IOIYCKACTCS
BepbanbHOe YyKa3aHHE HAa HMX [POBEICHHE) W PacyéThl, TNPHBOIALIHE
K IPABUJIBHOMY UYHCJIOBOMY OTBETY (HONMYCKACTCA PELUICHHE «IO YacTAM»
C TPOMEXY TOUHBIMH BbIUHCJICHHSIMH),

IV) npencrapiieH npaBUNbHBIH OTBET ¢ YKa3aHHUEM CIUHHL M3MEPEHMSA HCKOMOMH
BCJIMYMHbI.

[IpaBH:IbHO 3anMCaHbl HCOOXOAUMBIE TIOJIOKCHHUS TCOPHH U (DU3HUCCKHC 3aKOHBI,
3aKOHOMEPHOCTH, IMPOBEIECHBI HEOOXOAMMBbIE MPeoOpa3oBaHMA, U IMPEACTABICH
NpaBUIbHBIH OTBET C VKa3aHHMEM C€JMHHUL H3MEPEHHUs HCKOMOM BeamduHbL. Ho
HUMCETCS O/IMH K3 CJICIY FOLHX HCAOCTATKOB.
3anucH, COOTBETCTBYIOIUME OJHOMY HWJIH OOOHM MYyHKTaM:
MpPEeACTaBICHBI HE B MOTHOM O0BEME HITH OTCY TCTBYIOT.

WU
[Tpu [TOJTHOM npaBunbHOM PEILIEHHH JIUIIHUE 3aITHCH, HE BXOAALINE B PEIICHUE
(BO3MOXHO, HCBCPHBIC), HC OTACJICHBI OT PCILUCHHSI (HC 3a4YCPKHYThI, HC
3aKJIIOYEHBI B CKOOKH, paMKY H T. I.).

HJIN
[Tpu [IOJIHOM pcuicHHH B HCOOXOAMMbIX MaTCMATHYCCKHUX MPCOOpPAa30OBaHMAX
HJIM BBIYHC.ICHHAX JOIMYIUEHBI OLHOKH, U (WK} [peoOpa3oBaHMsI/BHIYHCICHUS HE
JOBEJICHBI /10 KOHLIA.

I w I,

WJIU
[Tpu [TOJIHOM penieHHH OTCY TCTBYET Iy HKT 1V, MiIH B HEM JAOMyIlieHa OMHOKa.

[IpencTaBieHsl 3aIMCH, COOTBETCTBYIOLIHE OMHOMY U3 CJIEAYIOIHUX CITy 4aeB.
[IpencTaBieHsl TOJBKO MONOKECHHA U (OPMYJBI, BbIpaKaroIuue (u3nueckue
3aKOHBI, MPUMCHCHUC KOTOPbIX HCOOXOAMMO AT PCIUCHHS 3aJauM, OC3 KaKHX-
aub0 MMpeoOpa3oBaHMi C MX HCMOJb30BAHMEM, HANPABJICHHBIX Ha PEILCHHE
3aJa4M, U OTBETA.
HJIA

B pemenun orcytctByer OJJHA wm3 ucxomueix ¢dopmyn, HeoOxogumas A
pemeHus 3aJayd (MIH YTBEP)KOCHHE, JIEKAIIEE B OCHOBE PEIUCHHA), HO
MPUCY TCTBYIOT JIOFMUECKH BEPHbIE NpeoOpa3oBaHMA ¢ UMEIOLIMMUCH GopMyTamMHu,
HAaITPaBJICHHbIC HA PEIICHHE 3aJa4H.

. WJIn
B OJJTHOH wu3 ucxoausix GHopMyJ, HEOOXOAUMBIX I PELICHHA 3a4advd (HIH B
VTBEPKICHUH, JCXKAIEeM B OCHOBE pCIUCHHA), OOMYyIICHA OIMOKa, HO
MPUCY TCTBYIOT JIOTHUYECKH BEPHBIE NMPE0OPa30BaHUA ¢ HMEIOIMMHUCA (POPMYJIaMH,
HampaBJCHHbIC HA PEIICHUE 33a4H.

Bce cayuau penieHus, KOTOPBIE HE COOTBETCTBYIOT BBILICYKA3AHHBIM KPUTCPUAM
BBICTABJICHUA OLCHOK B 1, 2, 3 Gaiia.
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CBeT ¢ HEW3BECTHOH ANMMHOH BOJHBI IAJAET HOPMAJbHO HA AH(PPAKLIHOHHYIO
PEIIETKY C NEPHOAOM d =4 MKM, M OJHOMY M3 TJNAaBHBIX JU(PAKLIHOHHBIX
MaKCHMyMOB COOTBETCTBYeT yroa mippakumu 30°. Ilpu 3tomM HauGombluui
nopanok Habmojgaemoro criektpa paseH 5. Haiiaure qummHy BOIHBI A CBeTa,
MaAAI0LIETO HA PEIUETKY, M BBIPA3UTE €r0 B aHICTPEMax.

Cnpaeka: | anecmpem = 10 10 4y,

Bo3Mo:xKHOE peleHne
YcinoBue HAOMOACHHS TIABHBIX MAKCHMYMOB 1 JU()PAKLUHOHHON PpeIUETKM HMEET
BUA dsing = mi.
B naHHOW 3agauye HCH3BECTHOMY MOPSAKY #1 [JIABHOTO MAKCHMYMa COOTBETCTBYCT yroi

dsing .
T, rac JJIHMHaA BOJIHBI 4 HCHU3BCCTHA, a #m — LECI0C

muppaxkumn ¢ = 30°, Tak uTO M =

umcyio. HawbGonbumii nopsagok m . =5 HabmOIaeMOro CHEKTpa COOTBETCTBYET YINIY
dsing  d 1_5
— < — WH— 2 —.

5 5 . d

Auppaxunn ¢ < 90°, Tax YTO ANMHA BOJHBI paBHAa A =

[lonctapnss 3TO HEPaBEHCTBO /i JUIMHBL  BONMHBI B QopMyny Jamd Topsaka
sin . oo
JU(PPaKIHOHHOTO MAKCHUMY Ma, MOJIy4aeM m = T¢ > S5sing =5 -sin30" = 2, 5.

bnmwkaiiniee uenoe uucio, 60JbIICE ITOrO 3HAYCHHS, PABHO 3, MOITOMY MIMHA BO.THBI

. o _6
ds“;” _4 103 0.3 v % 6,667- 107w ~ 6667 anrctpem.

dsin30°

paBHa A =

Omeem: 1. = ~ 6667 aHrcTpem.
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KpuTeplm OLCHKH BbINMMOJIHCHHSA 3aJaHUA

Banabl

[TpuBeneHO MOMHOE PEleHHE, BKIIOYAOILEE CIIEAY FOLLHE TEMEHTHI:

[) 3amucaHBl MOJOMKEHUSA TEOPUH U (PU3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHHE KOTOPBIX HEOOXOMUMO Ui PEIUeHUS 3aJaYuH BHIOPAHHBIM CIIOCOOOM
(6 Oawnom cayuae — ycioeue HaOMOOeHUS 2NA6HBIX MAKCUMYMOS O
OUDPAKYUOHHOT PeUEMKU U UHAIU3 OIMONCHBIX 3HAYEH UL NOPAOKA U36ECIHO20
.MGKCI/LM)/’.MCI);

II) onucaHsl BCE BBOAMMBIC B PELICHHM OYKBEHHbIC O00O03HAUCHHSA (HIMUECKHX
BEIIMYHH (30 UCKIIOUEHUEM, GU3MONCHO, O0003HAYeHUll KOHCMAHM, YKU3QHHBIX
6 eapuarnme KUM, u 06031aueHUll, uCnoib3yemblx 6 yCioguu 300a4il),

ITT) npoeencHBl HEOOXOAUMBIC MaTEMATHUYCCKHE TPeoOpa3oBaHusa (I0ITyCKaCTCT
BepOajbHOC yKa3aHWE Ha HX @POBEACHHE) W pacuéThl, MMPHUBOIILLMEC
K TIPaBHJIBHOMY YHCIIOBOMY OTBETY (JOIMYCKAETCS PELUEHHUE «IIO YacTAM»
C TIPOME)KY TOUHBIMH BBIYHCIICHUAMMU),

IV) mpeactaBieH MpaBHIbHBIM OTBCT C YKA3aHUCM CAMHHL M3MEPCHHs HCKOMOH
BEJIHYHUHBbI.

[paBu;IbHO 3aMUCAHBI HEOOXOIUMBIC MMOJOXKCHUS TCOPUH U (PUHUCCKUE 3aKOHBI,
3aKOHOMEPHOCTH, IPOBEACHBI HCOOXOAUMBIC MPeoOpa3OBaHMSA, U MPEACTABICH
MPaBHJIBHBIA OTBCT C YKA3aHHCM CAMHHULI M3MCPCHHSA HCKOMOH BeamyuHbl. Ho
HMECTCS OAMH M3 CJICAYIOLIUX HEAOCTATKOB.
3anmucH, COOTBETCTBYIOLIME OJHOMY WJIM OOOMM ITyHKTaM:
MPCACTAB/ICHBI HC B MOJHOM O0bEMC HITH OTCY TCTBYIOT.

HJIn
[Tpu [TOJTHOM mpaBuIbHOM PCLUCHUH JIMIHHC 3aITHCH, HC BXO/MILIHC B PCILICHHC
(BO3MOYKHO, HEBEpHBIE), HE OTICJIEHBI OT pelleHUs (He 3auYEPKHYTHI, HE
3aKTIOYEHBI B CKOOKH, paMKY H T. IL.).

I wu I -

WJIN
[Tpu [MOJIHOM peuieHud B HEOOXOAMMBIX MaTEeMaTHYECKHX MpeoOpa3oBaHMAX
HJIM BBIYUCICHUAX AOMYIUCHBI OITHOKH, ¥ (HITH) IpeoOpazoBaHUsA/BEIUUCICHUS HE
JOBC/ICHBI O KOHLA.

HJIU
[Tpu I[TOJIHOM peuieHuu OTCY TCTBYET MYy HKT [V, ik B HEM JOMyIIeHa OMHOKa.

[IpencTaBieHsl 3anHCH, COOTBETCTBYHOILHE OJHOMY M3 CJICAYIOIIHUX CIIy4yacB.
[TpeaCcTaBaCHBI TOJBKO TMOJOKCHHS U (POPMYJIBI, BBIPAKAKIUME (PHUIUUCCKHE
3aKOHBI, MPUMCHCHUEC KOTOPBIX HeO6X0ﬂI/IMO U PCIUCHUA 3anadu, 663 KaKHX-
au60 mnpeoOpa3oBaHHM C HMX HCMOJNb30BAHHEM, HAIMPABICHHBIX HA pEIICHHE
3aJa4H, U OTBETA.
WJIU

B pewenuu ortcytctByer OIHA w3 ucxomueix (opmyn, HeoOxoaumas st
pelIeHHA 3amaud (WIM YTBEp)KOCHHE, JIKAaIlee B OCHOBE pEIUCHUA), HO
MPUCY TCTBYIOT JIOTHUYECKH BEPHbIE MpeoGpa3oBaHua ¢ UMEIOLMMHUCS (GopMyTaMHu,
HAITPABJICHHBIC HA PEILICHHE 3aJa4H.

. HJIA
B OJHOH wu3 ucxoausix popmys, HEOOXOAUMBIX IS PELICHHS 3aJauu (WiIH
B YTBECPKACHHUM, JICKAIIECM B OCHOBE PCIICHHUS), JOMyUICHA OmuOKa, HO
MPUCY TCTBYIOT JIOTHYECKU BEPHBIC MPEOOpa30BaHUs ¢ UMCKOIUMHUCS GopMyIamu,
HAITPaBJICHHbBIC Ha PEIICHHE 3aJa4H.

Bce caayvyau pelieHus, KOTOPbIE HE COOTBETCTBYIOT BBILIEYKA3aHHBIM KPUTEPUAM
BBICTABJICHUSA OLIEHOK B 1, 2, 3 Gamna.
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Hame ConHue Ttepser 3a C4éT HM3IYYEHHS CBETa MacCy, HNPHUMEPHO pPaBHYIO

5 .
1,39 - 10° munmmapaos ToHH B roa. HadnuTe COJNHEUHYIO MOCTOAHHYIO A1

Mapca, TO €CThb CpPEIHIOK JHEpPruio, nomajgaromyro 3a | cexvuay Hal M2
MOBEPXHOCTH, MEPIICHAUKY JIIPHOM HAIPaBICHUIO COTHEYHBIX JIy YeH, okono Mapca
BHe ero atmochepsl. M3BecTHO, 4TO Cpeauuii paauyc opbutsl Mapca B 1,52 pasa
OoJible  CpeaHEro paauyca OpOHTH  3eMiIH, KOTOPBIH COCTAaBJAECT OKOJIO

S
150 muninonos kuiometpos. OteeT Boipazute B KBT /M~

Bo3mMo:xHOE pemeHne

Oueprus, uanydaemas CONHLEM BO BCE CTOPOHBI 3a rof, coriacHo (opmyie DitHwTeiiHa

JUIA CBA3M MAacChl M 3JHEPruHM paBHa E = me? (3aece m — mOTEPH Macchl 3a roj,
8

¢=3-10°M/ ¢ cxopocTh cBeTa B BakyyMe). 3a cexkyHay COJHIIE H3TY4aeT SHCPTHUIO

;;=1,39~ 1017.9.10' (86400-365)I[>i</c ~ 3,967 - 10%° Br

(3mech T — QIUTCABHOCTH 3EMHOTO TOJa B CEKYHAAX). JTa 3HEPTUA pacTpeacisaeTCs Mo
2 2
chepe muomansio  4x(R,)” = 47(1,52R;)" ~ 6,53 - 107 M? (3acch Ry m Ry— pammycsr

op6ur Mapca u 3emnn).
Takum 00pasoM, COJMHCUHAs MOCTOSHHAN, TO CCTh JHCPrHs, momajaroumas 3a | CCkyHAay

2 . .
Hal M° MOBEPXHOCTH, MEPHNEHAUKYISIPHOH HAMPaBICHHIO CONHEYHBIX Iy4eil, OKOJO
Mapca BHe cro armoc(eps! paBHa

. me®3,967-10% Jix
T-4nR%  6,53-10% ¢-m

5~ 0,6075 - 10° Br/s® ~ 0,6 kB1/m’.

Omeem: C=0,6kBt/ Mz.
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KpnTepuu OLHCHKH BLITNIOJTHCHHS 3aJaHHUA

Banabl

[puBeaeHO MOIHOE PELICHHE, BIIIIOYAIOLIEE CJIE Ty FOLLHE JJIEMEHTBIL:

[) 3armucanpl MONOMKEHUA TEOPHH M (DUBHUUECKHE 3aKOHbI, 3aKOHOMEPHOCTH,
MPUMEHEHHUE KOTOPBIX HEOOXOIUMO A/ PEIICHUA 3a4aud BBIOPAHHBIM CIIOCOOOM
(6 Oannom crayuae — popmyna DiiHutmeniHa A5 C8A3U MACCHI U IHeP2UlL),

II) onucansl Bce BBOAWUMBIC B PEILCHUH OyKBEHHBIE OOO3HAUCHHA (DHU3UUECKHUX
BEJIMYHH (30 UCKIOUECHUEM, GUSMUNCHU, ODOSHAYEHUN KOHCMAHM, YKASAHHBIX
6 sapuanme KUM, u 0603nauenuil, UCnonb3yeMbx 6 YCI06UY 3a0a4i),

IIT) npoeeneHBI HCOOXOMUMBIC MATSMATHUYCCKHE MPeoOpa3oBaHUs (OITyCKACTCH
BepOanbHOE YKAa3aHHC HA MX [POBEICHME) M  PacyéTsl, NPHBOAAILUC
K IPABMJIBHOMY YHCIIOBOMY OTBETY (JOIYCKAGTCS pELICHHE «II0 YacTAM»
C TIPOMEHKY TOUHBIMH BBIUHCICHUAMH);

IV) npeacraBieH NMpaBUIIbHBIM OTBET C YKa3aHHEM €AMHHL H3MEPEHHSI HCKOMOH
BEJIMYHHBI.

[TpaBuIbHO 3amucaHbl HEOOXOAUMBIE MONOKEHUA TEOPUH H (PU3HUECKHE 3aKOHBI,
3aKOHOMCPHOCTH, MPOBCACHBI HCOOXOAMMBIC MPEOOpasOBaHMUs, U MPCACTABIICH
NMPaBUJIbHBIH OTBET C YKAa3aHMEM E€JMHHUL H3MEPEHHs HCKOMOH BenmyuHbl. Ho
HMeeTCs OAMH U3 CIIEYFOIIUX HEJOCTATKOB.
3anucy, COOTBETCTBYIOIUMEC OXHOMY WIM o00ouM mnyHkTam: I
MPEICTABJICHBI HE B MOJHOM 0GbEME HIU OTCY TCTBYIOT.

HJIN
[Mpu [TOJTHOM npaBunbHOM PCILCHHUM JIMILHHC 3aTMCH, HE BXOISILC B PCIUCHHUC
(BO3MOXXHO, HEBEpHbIE), HE OTHEJEHHl OT PEIUCHHA (HE 3a4EPKHYTHI, HE
3aKJIIOUCHBI B CKOOKH, PAMKY H T. IL).

HJIU
[Tpu TNOJIHOM peuieHny B HEOOXOAUMBIX MAaTEMaTHYECKHUX MpeoOpa3oBaHUAX
HJIH BBIMUCICHMAX JOMY IICHBI OIHOKH, U (M) MPcoOpasOBaHUA/BbIMUCICHUS HC
JOBEICHbI 4O KOHILIA.

w I, -

NI
[Mpu TTOJTHOM pecHun otey TetByCT ny HKT [V, mtn B HEM Aony1ucHa ommbKa.

[IpcacTaBiacHbI 3aMMCH, COOTBCTCTBYFOILMC OIHOMY U3 CJICAYIOIIHX CJIyYacB.
[lpenctaBiaeHsl TOObKO MoOJOXKeHMS M (OpMYyTBl, BbIpaskawowue QusMyeckue
3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOAMMO ANA pElICHHA 3ajauu, Oe3 Kakux-
aubo mpcobpa3oBaHHH C HX HCIOJIb30BAHHUCM, HAMPABICHHBIX HA PCILCHHC
333444, U OTBETA.
NI

B pemenuu orcyrcteyer OJJHA u3 ucxoamsix ¢opmys, HeoOxoaumas 1
pelleHUs 3ajayd (MIM YTBEP)KACHHE, JICHKAINCE B OCHOBE PELUCHHUSA), HO
MPHCY TCTBYFOT JIOTHYCCKH BEPHBIC TIPeoOpa3oBaHus ¢ HMEIOLTHMHCS (opMyTamu,
HAMPaBJICHHBIC Ha PELICHHE 3aa4H.

. WIIN
B OJHOHU u3 ucxoaueix (opmyls, HEOOXOAUMBIX [UIA PELIEHUS 3aAaud (UIu
B YTBEDKACHHM, JEKallleM B OCHOBE peLIeHHsd), JOMylleHa omubka, HO
MPUCY TCTBYIOT JIOTHYECKH BEPHBIE MTPeoOpa3oBaHus ¢ HMEIOIIHMHUCH (opMyIaMy,
HAIpPaBJICHHBIC HA PELICHHUE 33]a4H.

Bce cayuam perieHus, KOTOPHIE HE COOTBETCTBYHOT BILICYKA3AHHBIM KPUTEPUAM
BBICTABJIEHHA OLIEHOK B 1, 2, 3 Ganna.
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KpuTepun oneHuBaHNs 3aJaHHl ¢ pa3BEPHYTHIM 0TBETOM

['pubHuK ymén ot Aoporu ganeko B jec u 3abay muics. Komnaca y Hero He ObL10,
noroja Obita obnayHas, CONHUA HE BHIHO, a 6€3 OpHeHTaLUH 10 CTOPOHAM CBETa
HAWTH JOPOTY K CBOEMY aBTOMOOHIO OBLIO HEBO3MOKHO. TYT OH BCIIOMHHII, YTO
B KApDMaHE Y HEro <¢Crtb HpOTI/IBO6IIHKOBI>Ie aBTOMOOU.ILHBIE O4YKH, ITOKPBITBIC
nojsipouaHoN IUiéHko#H. OH BBILIET HA MOJAAHY, AOCTal OYKH M CTAT HX
MOBOpPAYMBATh BOKPYT OMTHYECKOH OCH OYKOBBIX CTEKOJ, [MAI1 CKBO3b HHUX Ha
He6O0 B pa3HbIX HampabieHuax. Uepe3 HeOONbIIOE BpeMs OH CMOT OHPEIETIUTDb
HAIPaBJICHHUE HA COJHIIC.

O6’b}ICHI/IT€, OCHOBBIBAACH Ha H3BCCTHBIX c])mmecmx 3aKOHaXxX Hu
3aKOHOMEPHOCTAX, CMBIC]I €r0 JICHCTBHIA MPU TAKOM CMOCOOE OPHEHTHPOBAHUA.
Cnpaska: noaapouoras NAEHKA uveem GulOeleHHOe HANPUBICHUEe U NPONYCKAem

MOJNbKO npoexyury eexmopa Hanp}z.)/cénnocmu NEKMPOMACHUMHO20 NOJA E
8 C6emoeBoll 860/IHEe HA 2MO HANPasieHue.

Bo3MoxKHOC penmnenne

l. DNCKTPOMArHMTHBIC BOMHBI (CBET OT CONHUA) ABIAKOTCS MOMEPCUHBIMH BOIHAMM,
B KOTOPBIX BCKTOPBI HAMPSHKEHHOCTH £ 3ICKTPHUCCKOrO M MHAYKUMKH B MArHUTHOTO MOJCH
HamNpaBJEHbl  B3aHMHO  NEPHNECHAUKY/IPHO M  MNEPHEHAWKY.IAPHO  HAITPABICHHIO
pacnpocTpaHEHHA 3THX BOJIH.

2. Ipu obnauHot noroac A0 rpUOHHKA HA MOJSHC JOXOAUT HC IPSAMOM CBCT OT COIHLA, a
CBET, MPOLICAIIHIT Yepe3 001aKa U COXPAHAIOLIMI MOIPU3ALIUIO CBETa OT COTHLIA.

3. Ecu CMOTPETh B HAmNpaBIEHUU COJHL@, TO CBET OT OGJNAKOB, KAK M CBET COIHLA, HE
HUMEET BBIICICHHOTO HAIPABICHHUS CBETOBOTO BEKTOPa E, TO €CTh HE MOJSIPU30BaH.

4. B uanpasieHHH, NEPNEHIMKYISIPHOM HANPAaBICHUIO HA COJHLE, MPOIUEAMMH Yepes
obnaka CcONHCYHBIH cBeT HauboONee NOMSIPU3OBAH, Tak Kak BEKTOpsl £ u B mexat
B TUIOCKOCTH, NICPIICHANKY IAPHOH Jyuy CBCTA OT COJIHLA M MMPOXOIAIICH YCPe3 JyY 3PCHHUS.
5. Bpamas ouku (TO €CTh MOJMIPOMAHYIO TLICHKY) BOKPYT HX ONTHUYECKOH OCH, MOXHO
3aMETHTb, B KAaKOM HAINpPaBJIEHHH WHTCHCHBHOCTh MPOIYIIEHHOTO HMH CBETa CHIBHEE
BCCIO MCHACTCS, — 3TO OYACT HANPABJICHUC, TICPIICHAMKY TIPHOC Ty4aM CBETA OT COTHLA.

dusuxa. |1 knacc. Bapuanr 4

KpuTepuu OUECHKH BbLINMOJIHCHHSA 3aaHUA

Banabl

[MpuBeaeHO MOJHOE MPAaBHIBHOE PELICHHE, BIIOYAIOIICE MPABUIbHBIH OTBET
(B AaHHOM ciiyuae m. 1-3) u HCUCPHBIBAIOIIHE BEPHBIC PACCYXKAECHUA C YKAa3aHHEM
HaO.TF0AaEMBIX ABJICHUH U 3aKOHOB (8 OaHHOM Clyuae — UCNOb308aHUE CROTICMBA
NONepeuHOCML INEKMPOMAZHUMHBIX 60H U NPONYCKAHUS NONAPOUOHOU NAEHKOTL

MOALKO 00HO20 HaNpasienus eexmopa Hanpaicénnocmu EY.

Vkaszanel BCce  HEOOXOAMMBIE a1 OOBIACHEHHA SABJCHHA W 3aKOHBI,
3aKOHOMEPHOCTH, M JAHO TIPABHIBHOE OOBACHEHHE, HO CONEP/KUTCA OAMH W3
C.IEAYFOIIUX HEJOCTATKOB.
B mnpeactaBneHHBIX 3amHCIX COACPXKATCA JIMING OOIIME paccykacHus Oe3
MPUBA3KH K KOHKPETHON CUTYaLMH 3aJa4H.

|%0)11
PaccyxaeHus, MpUBOIAIIME K OTBETY, NMPEACTABICHBI HE B IIOJHOM OOBEME, HITH
B HHX COAEPKATCS JJOTHYECKHE HEAOUETH

[MpeacTaBaeHsl 3aMUCH, COOTBETC TBYIOIHE OTHOMY M3 CJIC TYIOLIUX CJTy4acB.
VYka3anel HC BCE HCOOXOAUMBIC SIBJICHUS U (DHU3HMUCCKHMC 3AKOHBI, JAKC CCIH JaH
MPaBUJIbHBIM OTBET HA BOIPOC 3aJaHUS.
W
VYka3aHbl BCC HCOOXOIUMBIC SIBJICHUS U (PUIHUUCCKUC 3aKOHBI, HO B HCKOTOPBIX U3
HHUX JOTIyLIEHA OIIMOKA, Ja’Ke €CJIH JaH MMPAaBUJIbHBIN OTBET Ha BOIMPOC 3a JaHMA.
WJIN
VkazaHbl BCC HCOOXOMUMBIC Ui OOBSCHCHHS  SIBJICHHUSL U 3AKOHBI,
3aKOHOMEPHOCTH, HO HMEIOIIMECS PacCy’KICHUS, HAIPaBJICHHBIE HA TOJIy YSHHE
OTBETA HA BOTIPOC 3aAaHUs, HE AOBEACHBI JO KOHIA.
WU
VkazaHel BCC HEOOXOAMMEBIC I OOBACHCHHA SBJCHHUA W 3aKOHBI,
3aKOHOMCPHOCTH, HO MMCIOILIMCCS PACCy ACHHSI, MPUBOASIIIMC K BCPHOMY OTBCTY,
COJICpIKAT OILUOKH.

Bce cayuau perueHms, KOTOPBIE HE COOTBETCTBYIOT BHIILICYKA3AHHBIM KPHTEPUIAM
BBICTABJICHHA OLICHOK B 1, 2, 3 Ganna.
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PaBHOCTOPOHHHI  TPEYIOJBHHMK, COCTOALMH H3 TpeX
HKECTKUX JETKUX CTEPXKHEH, MOMKET BpallaThcA 0e3 TpeHHA
BOKpPYT T'OPH30HTANbHOM OCH, COBIAJAIOLICH C OOHOM U3 ero
CTOpPoH. B TOuke mepecevyeHHs OBYX APYTHX €ro CTOPOH \
K TPEYTOJbHUKY IIPUKPEIUVIEH MAacCCHUBHBIH TPY3HK (CM.
pucyHok). Kak u BO CKOJIBKO pa3 MU3MEHHTCS NEPHOJ MabIX
KOJAeOaHNH Tpy3HKa OKOIO €r0 MOJOKEHHA PAaBHOBECHA, CCAM OCh BPALICHUA
HAKJIOHHUTD MO YTIOM ¢ = 45° K ropH30HTY ?

Bo3Mo:xHOE pemeHne

OOGo3HauMM pAacCTOSHHE OT OCH BPAIUCHHH TPEYTOJIbHHKA A0 Tpy3HKa ucpes /. T,o_r;[a
epHoa KoneOaHu IPH FOPU3OHTAIBHOM TOTOXKCHHU OCH PaBEH, OUCBUAHO, 1] = 27 ;’i.
| g
ITocne HakIOHa OCH HA Yo ¢ BO3BPALIAIOILAS CHIA IPU OTKIOHCHHH TPCYTONbHHKA OT
TMOJNIOKEHHUA PABHOBECHA YMEHBIUHTCA: COCTABJIAIOLIAA CHIBl TAVKECTH BJOJIb OCH, paBHasA
mgsing (3aech m — Macca Tpy3HKa), OyJeT KOMIIEHCHPOBATHCA CHJIAMH PEaKkUHUH CO
CTOPOHbl MO/UINIHUKOB, B KOTOPBIX 3aKpCIUICHA 3Ta OCh, a B HANPAaBICHMH,
HEPIICHOUKYJIIPHOM ocH, Oyrmer gelictBoBath J(QGEeKTHBHAA «CHIa  TSDKECTHY,
paBHas mgcosa. [loatomy mnepuon ManbiX KojeOGaHHH Ipy3uka MPH HAKIOHEHHOH OCH

Oynmer paeeH 15 =27 Takum o6pasom, nepuHoa KkoneOGaHHH yBETHUHTCA

gcosa
5 1 75 af~
BH=——=—= 2 =32 =1, 19pas.
7, Jcosa v P

Omeem: nepuon konebanuit ysemuuutea 8 1 = /2 ~ 1,19 pas.
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KpuTepun OUCHKHN BbITOJIHCHUS 3aJaHHs

Banabl

[pyBe aeHO MONHOE PEICHHE, BIITFOUAOLIEE CIIEAYIOIHE 3JIEMCHTHI:

[) zanmcaHel MOJOKEHHSA TEOPHHM H (DH3MUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHHE KOTOPBIX HEOOXOAMUMO IS PELICHHS 3aJayd BBIOPAHHBIM CIIOCOOOM
(6 OanHoM camyuae —  guIpadiceHue  OAL  Nepuodd  MAnwix  KoseOanuil
MAMEMAMUYECKO20  MUSIHUKG U PASIONCEHUE  CUIbl  MIHOKeCcmu  Ha  06e
cocmasisiowue),

II) onucaHbl Bce BBOAWMBIC B pEIICHUH OyKBEHHble O00O3HAYECHHA (DUBHUESCKUX
BEJIMYHH (30 UCKWIOUCHUEM, 6U3MUNCHO, OBO3HAYeHUNI KOHCMAHM, YKUSUHHBIX
6 eapuarnme KUM, u 06031 auenuil, ucnoibsyemx 6 yeioguu 300a4il),

ITT) mpoBeaeHsl HEOOXOAUMBIC MaTEMaTHHECKHE NpeoOpa3oBaHus (JOIMyCKACTCs
BepOalbHOE YKA3aHHEC HA MX TPOBCACHHUE) W PacuéThl, MNPHBOIAIIME
K MPABHJIBHOMY UYHCIOBOMY OTBCTY (JOMYCKACTCA PCLICHHE «IO YacTIM»
C TMPOMEKY TOUHBIMH BBIUHUCIICHUAMM );

IV) npeacTaBicH NMpaBUIbHBIM OTBET ¢ YKA3aHHEM CIMHHL H3MCPCHHS MCKOMOHU
BEJIMUHHBI.

[IpaBH:IbHO 3amucaHbl HEOOXOAUMBIE MONOKEHHS TCOPHU H (H3MUYECKHE 3aKOHBI,
3aKOHOMEPHOCTH, MPOBEAEHBI HEOOXOAMMBIE IpeoOpa3oBaHMA, U NPEACTABICH
NpPaBUIBHBIH OTBCT ¢ YKA3aHHUCM CAMHUL H3MCPCHHMS HCKOMOM BenuuuHbl. Ho
HMEETCS O/IMH U3 CJIEIYFOIIMX HEIOCTATKOB.
3anucH, COOTBETCTBYIOIIME OJHOMY MiH BceM myHkraM: II u III, — npencraBieHs
HC B MOJHOM 00BEMC MJIH OTCY TCTBY HOT.

50151
[Tpy MOAHOM MPABMIBHOM PCIUCHUM JIMIUHUC 3aMUCH, HC BXOSILHC B PCLICHHUC
(BO3MO’KHO, HEBEPHBIC), HE OTJCJICHBI OT PEILEHHUS (HE 3a4EPKHY ThI, HE 3aKIIOUYCHBI
B CKOOKH, paMKy H T. IL.).

500171
[Tpu TNOJIHOM pelieHun B HEOOXOIUMBIX MAaTEMAaTHUECKHX INPEOOpa3OBaHHAX
HUIH BBIYHMCJICHUAX JOIMYLIEHBl OMUOKH, U (MaM) NMpeoOpa3OBaHUsA/BBIUUCIEHHS HE
JOBCJCHBI O KOHLA.

1505141
[Mpu [TOJTIHOM petueHuM OTCY TCTBYET IYHKT [V, HIIH B HEM TOTyIICHA OIIMOKA.

[IpencTaBieHsl 3aMHCH, COOTBETCTBYHOILHE OAHOMY U3 CJICAYIOLINX CIIy4YacB.
[peacTaBiaCHBI TOMBKO TONOKCHHSA W (DOPMYJIbI, BBHIPAKAKIUKUC (DUBHUCCKUC
3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOAMMO A pEIeHHd 3a1ayM, Oe3 Kakux-
1160 nmpeobpa3oBaHKi ¢ X HCMOIb30BaHUEM, HAIIPABICHHBIX HAa PELICHHE 3aJauH,
U OTBETA.
0171

B pewenun orcyrcteyer OJHA wu3 ucxomHsix ¢opmyn, HeoOxomumas mist
pelmieHuA 3amauyM (MM YTBEPXKACHHE, JIeJKalllee B OCHOBE pEIUCHHSA), HO
MPHUCY TCTBYIOT JIOTHYECKH BEPHBIC MPeoOpa3oBaHus ¢ UMEIOLUIMMHCA (OpMYIaMHu,
HAMPABJICHHBIC HA PCIICHHUE 3aJa4H.

. 1505171
B OIHOH u3 ucxoaueix ¢opmyn, HeOOXOAHUMBIX IS PELICHUS 3ajadyd (MM
B YTBEP)KJACHUH, JIEKALIEM B OCHOBE PELICHHA), JONMyHieHAa omubKa, HO
MPHUCY TCTBYIOT JIOTHUECKU BEPHBIC MPEOOPa30BaHUs ¢ UMCHOIUMUCS (JOPMYJIaMH,
HAMPaBJICHHBIC HA PEIICHUE 3a1a4H.

Bce cayuau pelueHus, KOTOPBIE HE COOTBETCTBYIOT BBIILEYKAa3aHHBIM KPHTEPHAM
BBICTABJIEHUS OLIEHOK B 1, 2, 3 Gama.
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WneanbHasn TeruioBas MailldHa OOMEHHUBACTCA TEIUIOTOM C TEIUIBIM TEJOM —
OKDY>KAIOLIEH CpcaoH, HaxoadlueHca mpu temmepatype +25 °C, u XO:IOIHBIM
TeoM ¢ Ttemnepatypod —18 °C. B HEekoTOpbIi MOMEHT MAallUMHY 3amyCTHIH
B 0OpaTHOM HAmMpaBJCHHH, TAK YTO BCE COCTABIAIOILHE TEILI0BOTO OanaHca —
paboTa M KOIMYCCTBA TEIUIOTHI — IMOMCHAJIM CBOM 3Haku. Ilpu 3ToM 3a cuér
paboThl, COBEPIIEHHOW JBUraTe/ieM TEIUIOBOM MAaIHWHBI, OT XOJOAHOIO Tea
TENIOTA CTajia OTOMPaThes, a TEIIOMY TeTy — cCooOIaThCA.
Kakywo pabGoTy cOBepliMi ABUraTeIb TCIUIOBOM MAllUMHBI, CCIH KOJIHYECTBO
TEIUTOTHI, OTBEJAEHHOU OT XO0J0AHOTO Tena, paBHO 165 kJlxx? OTBeT OKpYIrIUTC A0
ne:10ro vncaa kJx.

Bo3MokKHOE pelieHne
KIIJI wuacanbHOM TEILIOBOH MAIUMHBI PaBEH OTHOLICHMIO COBEPUIEHHOW paboTel A

. !
komuuecTBy Temnotel Q' p=—=1-== e T

+ H
0 T

TeMIepaTypsl «HarpeBateji» (TEINIOrO Teja) U «XOJOJHIBHHUKA» (XOJOAHOrO TEna),
€ KOTOpPbIMH OOMECHHBACTCA TEILIOTOH pabouce BEHIECTBO LUKIA. KoMMuecTBO TEmmoThl,

K4
T,-T,

0o fx
Mpu paboTe MacanbHOMH TEILIOBOH MALIHHBI B 0OPaTHOM HAaMPaBJCHUH OT XOJIOJHOTO TEja

K 3aTPauCHHOMY n T, -

o — +
KOTOPOE MPH 3TOM OTAAETCS XOJIOANWIBHUKY, paBHO 0 = Q" — 4 =

OTHUMAETCA KOJMYECTBO TEIUIOThl (O~ 3a cuét paboTel A, coBepuIaeMOH HaJ pabouum
BEILECTBOM LIMKJIA, M TEIUIOMY TENY, KOTOPLIM B JaHHOM CIIyuae SIBJCTCSA OKpY)KaroLias
cpema, OTHAETCA KOMMYECTBO TCIioThl QO = QO + A, npwuéM BCE COOTHOLUICHHS

KOJHYCCTB TEIUIOThI, pabOThI M TEMIEPATYP OCTAIOTCS TAaKHMH JKe, Kak MpH paboTe
HealbHOM TCIUIOBOM MAILMHBI B MPAMOM HAIPABICHHH.

[lostomy O~ =165 xJlxk, T, = 298K, T, =255K
T, —T. _ 43
H X . Q —
T, 255
Omeem: 28 xJIx.

ud= - 165 ~ 28 k[Ik.
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Kpu’replm OLICHKH BbLITNIOJIHCHHA 3a/1aHUSA

Bbaiibl

[puBeACHO NMOJHOE PEILEHHE, BKIFOYAKOILEE C.IE Y FOILME 3JIEMEHTBI:

I) 3amucanbl  MOJOXKEHHS TCOPUM U (DU3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHHE KOTOPBIX HCOOXOAUMO ISl PELICHHS 3a1a4H BHIOPAHHBIM CIIOCOO0M
(6 OanHOM ciyuae — npaeuibHo 3anucano egeipaxcenue 0aa KII[ udeanvhoi
MENAOBOI MUMUHDL, U UCHOAbIVBUHO VCAOGUE DABEHCMEU COUMEEHMCMEVIOIUX
KOMROHEHm mMenioodMeHa 0ad 00pamno2o 1 npsamMoeo Yukioe);

II) onmcanel BCe BBOOMMBIE B PEUICHHH OyKBEHHbIE O003HAUCHMA (H3HUCCKHX
BEIMYMH (30 UCKIIOYEHUEM, BUIMUNCHO, OOO3HAYEHUN KOHCHUHM, YVKU3UAHHbIX
6 sapuanme KUM, u 06031auenuil, ucnonvbsyemolx 6 YCioguu 3a0a4uY;

I11) mpoBeACHBI HEOOXOANUMBIE MATCMATHUECKHME MPEoOpa30BaHUI (IOIMyCKACTCA
BepbalbHOE VKAa3aHHC HAa MX IMPOBEICHHC) M pacuérsl, NPHUBOAALIHE
K MPABHIBHOMY YHCJIOBOMY OTBETY (JOIYCKACTCs PELIEHHE «IO 4acTaM»
C IMPOMEKY TOUHBIMH BBIYHCICHUAMH);

IV) mpeacTtaBiieH mMpaBUIBHBIH OTBET C YKa3aHHEM €IMHML[ H3MEPEHHS HCKOMOM
BEJIHYHHBI.

[paBu:1bHO 3aMKCaHBI HEOOXOAMMbIE TIOJOXKEHHS TECOPUU H (DH3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTH, IPOBEACHBl HEOOXOAMMBIC MpeoOpa3oBaHMA, W IPEACTABICH
NpPaBHIbHBIA OTBET ¢ YKA3aHHEM CAHHMI M3MCPEHHA HCKOMOH BeauumHbl. Ho
HMECTCA OIMH U3 CIIEIYIOIINX HEJOCTATKOB.
3anucy, COOTBETCTBYIOIUHME OJHOMY MJIH OOOHM
NpeICTaBJICHBI HE B MOJHOM 00bEME UITH OTCY TCTBYIOT.
70051
[Tpu [TOJTHOM mpaBuIbHOM PEILESHHH JHIIHUE 3aMTHCH, HE BXOALIHC B PELICHHE
(BO3MOXHO, HEBEPHBIC), HC OTACICHBI OT pEIUCHUSA (HE 3a4YEPKHYTHI, HE
3aKTIOYCHBI B CKOOKH, PAMKY M T. T1.).
150)0%1
[pu TTOJTHOM pewenun B HEOOXOIUMBIX MaTEMATHYCCKUX ITPEOOPa30OBaHHAX
WM BRIMMCJICHUAX JOTYIUEHBI OLIMOKH, U (Mau) mpeoOpa3oBaHMsA/BBIYHCIICHHA HE
JIOBEJICHBI 10 KOHLA.

myHkram: II u III, —

|50) 051
IMpu [TOJTHOM perucHuu OTCY TCTBY ST My HKT [V, Mitn B HEM oMy ILIeHa OIUHOKa.

[MpeacTaBiacHBI 3aNKUCH, COOTBETC TBYIOLIHE OJAHOMY M3 CJICIyFOILHUX CITy4acB.
IpeactaBieHsl TONLKO MONOKeHHsA H (POPMYyIbl, BhIpakamoummc (uinueckue
3aKOHBI, MPHMEHEHHE KOTOPBIX HEOOXOAMMO A PCLICHHA 3aja4yd, Oe3 Kakux-
b0 mpcobpa3oBaHHK C MX HCIOIb30BAHHMEM, HAIPABICHHBIX HA PEILEHME
3a1a4M, U OTBETA.
WJIn

B pewennu otcytctByer OJJHA w3 umcxoaueix Qopmyn, HcoOxomumas A
pelIcHUS 3aJayd (WIM YTBCP)KOCHHE, JISKAIUEC B OCHOBE PEIUEHUS), HO
IPHCY TCTBY FOT JIOTHYECKH BEPHbIC MPeoOpa30BaHHA ¢ HMCIOIIHUMHCS GopMy TaMHu,
HaIpaB.IEHHBIC HAa PELICHHE 3a4a4H.

. WJIN
B OJTHOHM w3 ucxoausix (Gopmyi, HEOOXOIUMBIX IS PEIUCHHUS 3aJaud (WiIu
B YTBEP)KOCHHH, JIGKAIEeM B OCHOBC pPEIUCHHA), JOMylIcHa oOmMOKa, HO
MPUCY TCTBYIOT JIOTHYECKH BEPHBIE MPEoOpasoBaHUs ¢ HMEIOIMMHUCA (OPMYIaMH,
HAIpPaBJICHHBIE HA PEILICHHUE 3aAa4H.

Bce cayuau pemeHHsA, KOTOPBIC HE COOTBETCTBYIOT BBIILCYKA3aHHBIM KPHTEPHAM
BBLICTABJIEHMs OLCHOK B 1, 2, 3 6aia.
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Mertannuueckuii JuCK paguycoM » = 10 cM ¢ MaabIM CONPOTHBIICHHEM BPALIacTCs
B MAarHMTHOM MOJIC ¢ UHAYKuHeH B = 1 T, nepneHavKy T9pHOH MIOCKOCTH JMCKa,

C yrinoBo# ckopoctero o = 100 c L. Yepes ckonp3diue KOHTAKTHl K CEPEAMHE U

K Kpar0 IUCKa TMOAKIIOYEH pe3uctop comporuBieHneM R =10xOMm, wu
[OCIEIOBATENBHO ¢ HUM — KOHAEeHcaTop éMkocThro C = 3 Mx®. Kaxum 3apsiom O
B YCTAHOBHBILEMCS PEXHME 3apAKEH ITOT KOHAEHCaTop?

Bo3moxkHOE pemeHue

CornacHo 3aKOHY JJCKTPOMArHUTHOH HMHIYKLUHH MCXKAY LICHTPOM M KpaeM THCKa IPH

ycnoBuax 3azaud Bozuukaetr OJIC uHIykuMH, M0 MOAYJHO paBHas E = = BA—, rae
t

At
u3MeHeHne mnortoka AP ompenensercs ruomansio A4S, «3aMeraeMoi» pPH  BpALICHHUU

1
paauycoM AMCKA F 3a MPOMEKYTOK BpeMCHH /2. Dta miowaas pasua A4S = ) - ¥4, roe

yroj moBOPOTa Oucka 3a BpeMs Af paseH A¢ = wAt. 3JIC MHAYKUNM paBHA, TAKUM

r'w
obpazom, £ = — yepes pe3ucTop OyAeT Teub TOK 3apAJKH KOHJIEHCATOpa, OO0 TeX Mop

NoKa HampshkeHue U Ha KOHIEHCATOpE B YCTAHOBMBILEMCS peXMME HE cpaBHieTca ¢ DJIC
2
Brew
2

OKOHYATCIBHO MOJyYacM, YTO 3apsiAi HA KOHIACHCATOPC, COr;IacHO (JOPMYJIC A CBI3H
3apsia U HalpsDKEHHA Ha KOHJAEHcaTtope, Oy IeT paBeH

wHaykuuu; U = F =

p2 6 —2
o-cy=Bro 310 1107100 s 1560kn = 1,5 wckan.
2 2
2
Omsem: 0 = 872 _ 1 5. 1076 Kn = 1,5 wxkn,
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Kp"Tele/l OLHCHKH BbLITNIOJTHCHHS 3aJaHHUA

banabl

[TpuBeneHO MOTHOE PELICHHE, BKIIIOYAIOIICE CIIE Ty FOIHE YJIEMEHTHI:

[) zammcaHsl HOJOXEHUSA TEOPUH U (PUIHYECKHE 3AKOHBI, 3aKOHOMEPHOCTH,
MPUMEHEHHE KOTOPBIX HEOOXOIUMO A/ PEIICHUA 3a4aul BBIOPAHHEIM CIIOCOOOM
(6 OanHOM chyuae — 30KOH 3JEKIMPOMASHUMHON UHOYKYUU U C643b 3apaoa u
HANPANCEHUS HA KOHOEHCamopeY);

II) omucansl BCE BBOIUMBIC B pelIeHHH OyKBEHHBIE O0O3HAYEHHA (DHIHUECCKUX
BCIIMUHH (30 UCKAIOUECHUEM, GOIMONCHO, OOO3IHAYEHUNl KOHCHIAHM, YKU3AHHBIX
6 eapuanme KHUM, u 06031aueruil, ucnoib3yembix 6 yeioeuu 3a0auil);

III) mpoBeaeHbl HEOOXOAUMbBIC MATEMATHUYECKHE Mpeodpa3oBaHuUs (IOIMYCKAeTCs
BepOanpHOE VKa3aHHE HAa WX TIPOBEICHHE) W  PacuéThl, MPHBOIALIHE
K IPAaBHJIBHOMY YMCJIOBOMY OTBETY (JOMYyCKA€TCA PELICHHE «I0 YacTIM»
C MPOMEXKY TOUHBIMH BBIYHCIICHHAMMU);

IV) npeacraBieH MpaBUIbHBIN OTBET C YKa3aHHEM €IMHUL H3MEPEHHUSI HCKOMOMH
BCJHYHHBI.

[TpaBuaBHO 3aMHCAaHBI HEOOXOAMMBIC TTOJIOKCHUS TCOPHH U (DH3HUCCKHC 3aKOHBI,
3aKOHOMEPHOCTH, TPOBEIEHBI HEOOXOTUMbIE MpeoOpa3oBaHHsi, M IIPEACTaBICH
NpaBHIbHEIH OTBET C YKa3aHMEM EJUHULl M3MEPEHHSA HMCKOMOH BenmuuHbL Ho
HMCCTCS O/IMH M3 CJICAY FOILUX HCAOCTATKOB.
3amucy, COOTBETCTBYIOIUME OJHOMY HIH OOOHMM IyHKTaM:
MPEACTABIACHBI HE B TTIOJIHOM OObEME HIIH OTCY TCTBYIOT.

W
[Mpu I[TOJTHOM npaBunbHOM PEIISHHUH JIMIITHHUE 3aIIMCH, HE BXOSIIHE B PELICHHE
(BO3MOKHO, HCBCPHBIC), HC OTACJCHBI OT PCIICHHS (HC 3A4CPKHYTbI, HC
3aKIFOYCHBI B CKOOKH, PaMKy M T. IL.).

I u I,

W
[Mpu [NIOJIHOM pcuicHu# B HCOOXOAMMBIX MaTCMAaTHYCCKHUX ITPCOOpa3OBaHHIX
WM BBIYMCJICHUAX JOIMY ILEHB! OIMOKY, ¥ (WIK) MpeoOpa3oBaHIs/BEIMHUCICHII He
AOBEJCHBI A0 KOHIIA.

58]0
[Tpu [TOJTHOM penieHuH OTCY TCTBYET MYHKT [V, Min B HEM JOMyILeHa OMHKOKA.

[lpencTaBieHsl 3aMMCH, COOTBETCTBYOILIHE QMHOMY H3 CJIEAYIOILHUX CIIy4aeB.
[IpencTaBiaeHsl TOJABKO MOJOKEHHA U (DOPMYJBI, BBIpaKAIOIIHE (PH3MYECKUE
3aKOHBI, MPUMCHCHHC KOTOPBIX HCOOXOAMMO Ajis PCLUCHHS 3ajauu, OC3 Kakux-
aub0 mpeoOpa3oBaHMK C MX HCIMOJb30BAHHEM, HANPABJICHHBIX HA PEILUCHHCE
3aJa4u, U OTBETA.
NI

B pemenuu orcyrctByer OJHA wu3 umcxomusix dopmyn, HeoOxoaumas s
pelieHUs 3adayd (MIH YTBEP)KJACHHE, JISKAIUEE B OCHOBE PELUCHHUH), HO
MPHCY TCTBYIOT JIOTHUECKH BEPHbIC MPeoOpa3oBaHmsa ¢ HMEIOLIUMHCH (opMyT1aMHu,
HAIMpaBJIEHHBIEC HAa PELICHHE 3a1a4H.

. 58]0
B OJIHOHU wu3 ucxoaseix (opMyJs, HEOOXOAMMBIX [UIA PELICHHA 3aiauM (M
B YTBEP)KJACHUH, JICKAILEM B OCHOBE pEIUEHHs), JAOMyIlueHa omubka, HO
MPUCY TCTBYIOT JIOTHYECKH BEPHBIE MPe0OPa30BaHUA C HMEIOIIMMHCA (HOPMYIaMH,
HampapJCHHbIC HA PELICHUE 3aJa4H.

Bce cayuau pereHus, KOTOPHIE HE COOTBETCTBYIOT BBHILICYKA3aHHBIM KPHTCPUAM
BBICTABIICHNA OLEHOK B 1, 2, 3 6anna.
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Ceer ¢ mIuHOM BOJHBI A = 5461 aHrcTpeM majaeT HOPMAJIBHO HA AH(PAKLHOHHY O
peménc_v. O;I[HOM)" H3 TJaBHBIX ,Hl/l(bpaKIlI/IOHHbIX MAKCHUMYMOB COOTBCTCTBYCT
yron audpakuuu 30°, a HaubOAbLIMIT MOPAAOK HAOIHIAEMOTO CIIEKTPA PaBeH 5.
Haiinute nepuon naHHOM peméTKy.

Cnpagka: | aneempem = 10~ 10y,

Bo3moikHoe peneHue

Ycenopue HabMrOACHUSA TIIABHBIX MAKCHMY MOB ISl TU(DPAKLIHOHHOH PEIIETKH UMEET BUA
dsing = mA. B nanHO# 3a1a4e HEU3BECTHOMY TOPSAAKY /1 TIABHOTO MAKCHUMY Ma

ny

dsi
COOTBETCTBYET yroi audpakuuu ¢ = 30°, Tak Y10 M = T, rJe NepHOA ety d

HCHU3BCCTCH, @ /7 — LIEJIOC YHUCIIO.

HauGonpmuii nopsamok m .~ =5 HabI0IAEMOTO CNEKTPA COOTBETCTBYET YIIy
o , 5%
mudpaxumm ¢ < 90°,rak uto neproa peETKH paBcH d = ——— > SA.
sing
m

IloacTaBnaa >TO 3HAYEHWE MEpHOJa B (QOpMyITy Jnd mOpAAka AU(PPaKIMOHHOTO
dsing S SAsing
A2
4yuC0, 6OJbILEE ITOTO 3HAYCHUSA, PABHO 3, TIO3TOMY MEPHOI PEILETKH PaBEeH

34 3-5461-1071°

d=—2— = M = 32766-10°M ~ 3,3 M.
sin30 0,5

31
sin30°

MaKCHUMyMa, HOJy4yaeM m = =5-.5in30" = 2,5. Bawkaiimee ueI0e

Omeem: d = = 3,3 MKM.
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KpuTepuu OLCHKH BbIMMOJIHCHHUSA 3aJaHUA

Bannabl

[puBeacHO MOIHOE PEILICHHE, BKIIHOYAIOLIEE CJIE Ty FOLLHE 3JIEMEHTBI:

[) 3amucaHpl MOJOMEHHS TEOPHH M (DU3UUCCKHE 3aKOHbI, 3aKOHOMEPHOCTH,
MNPUMEHEHHE KOTOPBIX HEOOXOIUMO A8 PEILCHUSA 3aJaud BRIOPAHHBIM CIIOCOO0OM
(6 Oamnom cnyuae — ycaoeue HAOMOOeHUs 2NABHLIX MAKCUMYMO8 OJ4
QU PAKYUOHHOTE PeémKU U AQHANU3 6OIMONCHBIX 3HAUEHUL NOPAOKA U36eCIMHO20
Maxcumyma),

II) ommcanbl BCe BBOJMMBIC B PELICHHH OYKBEHHBIC 0003HAUCHUA (H3MUECKUX
BEIUYUH (30 UCKAIOUEHUEM, GU3MONCHO, O0O003HAYEHUN KOHCMAHM, YKU3(HHOIX
6 eapuarnme KUM, u 06031 auenuil, ucnonbsyemx 6 yeiosu 3a0a4it);

IIT) mpoBe ieHBI HEOOXOAMMBIE MaTeMAaTHYECKHE ITPeoOpa3oBaHHA (IOIyCKaeTcd
BepOanpHOC YKA3aHHE HAa HX MPOBEACHHE) U PacuéThl, INPUBOIALINC
K IPAaBUIBHOMY YHCJOBOMY OTBETY (JOIYCKAETCA PEIICHHE «IIO 4YacTAM»
€ TIPOMEXKY TOUHBIMH BBIYHCIICHUAMH);

IV) npeacTaBicH MpaBUIIbHBIN OTBET C YKa3aHHEM CAWHHL H3MEPCHUSA HCKOMOH
BEJIHUHHBI.

[IpaBUIBHO 3amHCaHbl HEOOXOIUMBIE TIOJOKEHUI TEOPUH M (U3HUECKUE 3aKOHBI,
3aKOHOMEPHOCTH, IPOBEJACHBHI HEOOXOIWUMBIE MPeoOpazoBaHHA, M INPEICTaBICH
MPaBHIBHBIH OTBCT C YKA3aHMCM COMHHULL H3MEPCHHS HCKOMOH BeaMyuHbL Ho
HMEETCS O/IMH U3 CJIEIY FOIIMX HEJIOCTATKOB.
3anucH, COOTBETCTBYHIUME OJHOMY MIH OOOHM MyHKTaM:
MPCACTABJICHBI HC B MOJHOM 00bEMC HIIH OTCY TCTBYIOT.

HJIU
[Tpu ITOJTHOM npaBu/IbHOM PCLUCHUH JTHIIHHC 3AMHCH, HC BXOHIIMC B PCLICHHC
(BO3MOKHO, HEBEpHBIC), HE OTACJACHBI OT pelieHUsA (HE 3a4EPKHYTHI, HE
3aKTIOYEHBI B CKOOKH, paMKY H T. IL.).

M w I,

WJIU
[Tpu [MOJIHOM peureHud B HeOOXOAMMBIX MaTeMaTHYECKHUX MpeoOpa3oBaHMAX
WM BBIYMCICHUAX JOMYILECHBI OLMHOKH, U (WIH) [MpeoOpa3oBaHUsA/BHIYHCICHUSA HE
AOBC/CHBI 10 KOHLA.

WJIU
[Tpu [TOJTHOM penteHuu oTCY TCTBYET NYHKT 1V, MK B HEM Aomy1eHa omudKa.

[IpeacTaBeHb! 3aMMCH, COOTBETCTBYIOLIME QAHOMY U3 CICAYIOILUX CITy4acs.
[IpencTaBieHBl TOJBKO IONOKCHHA H (DOPMYJBL, BBIPAKAKOILHE (QH3HYCCKHE
3aKOHBI, TIPHMEHEHHE KOTOPBIX HEOOXOAMMO Ul PelUEeHHA 3ajayH, 0e3 KaKux-
Jubo mpeoOpa3oBaHHil ¢ HMX HCIONIb3OBAHHMEM, HAMPABJICHHBIX HA pELUCHHE
3aJa4H, U OTBETA.
HJIn

B pewenun orcytctByer OJHA wu3 ucxoaueix ¢opmyn, HeoOxomumas A
pemicHHA 3ajgayd (WIM YTBEP)KICHHE, JEXKallceé B OCHOBE pPEILICHHA), HO
HPUCY TCTBYIOT JIOTHYECKH BEPHBIC MPpeoOpa3oBaHUi ¢ UMCKOIUMUCS (OPMYIaMu,
HAaINPaBJICHHbIC HA PEIICHUE 33Ja4H.

. HJIU
B OAHOM wu3 ucxoausix (opMmyl, HEOOXOAUMBIX IS pEIlEHHS 3agayd (WIu
B YTBEP)KACHHH, JISKAIIEM B OCHOBE pEIUCHHA), JOOMyLIeHa owmwudka, HO
MPUCY TCTBYIOT JIOTHUYECKH BEPHbIE MPeoOpa3oBaHUI ¢ UMEIOLMMHUC GopMyTamMHu,
HAaIpaBJIEHHbBIE HAa PEIICHHE 33Ja4H.

Bce cayuau penieHHsa, KOTOpPBIE HE COOTBETCTBYIOT BBIIICY KA3AHHBIM KPUTSPHAM
BBICTABJICHUS OLEHOK B 1, 2, 3 Ganna.
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Hame Connue Tepser 3a c4€T H3IYYECHHA CBETa MAacCy, HMPUMEPHO PaBHYIO
l,39~105 MUJUTHAPIOB TOHH B roA. Haiinure COMHEYHYH TMOCTOSHHYH 14

BeHepbl, TO €CTb CPEAHIO IHEPIHIO, MOMAjAomyio 3a | cexyway ma 1 w2

MOBEPXHOCTH, NEPNEHIUKYJSIPHOH HATPABICHUIO COJIHEYHBIX JIyYeH, OKOJIO
Benepsr BHe €€ atMmoc(epsl. M3BecTHO, UTO cpeaHHit pamuyc opOuThl Beneps
coctaieT 0,72 ot cpeaHero paauyca opOUTHI 3eMIIH, KOTOPbIil MPUMEPHO PaBEH

5
150 munnuonam kunoMeTpos. OTBET BBIpa3suTe B KBT/M~.

Bo3Mo:kHoe PCUICHUE

OHeprus, uznyyaemas CONHUEM BO BCE CTOPOHBI 33 TOJ, cornacHo (opmy e DitHiuTeHHa
Ald CBA3M MAacChl H SHCPIrHH pPaBHaA E:WIC (S,I[er m — NOTCPH MaCChl 3a Trod,

c=310%m/c — CKOPOCTb CBETA B BakyyMe). 3a cekyHay Co/IHIIE U3.Ty4aeT IHEPTHIO

E
F=1,39~1o‘7-9-1016 (86400-365) /e ~ 3,967-10°° Br (31ecb T~ IHTEIBHOCTH

3€MHOTO r0/1a B CEKy HAax). JTa SHeprus pacnpeae/sieTcs no chepe miouanso
Am(Rp)? = 4m(0,72R5)* = 1,465-10% m? (33ech Rpy 1 Ry — paauycst opouT Benepsi 1

3emn).

Taxum 0Opa3oM, COTHEUHAS MOCTOSHHAS, TO €CTh YHEPTHA, MOMNAa,JarIas 3a | cexyHay Ha

2 .. v
1 M NMOBEPXHOCTH, NMEPIICHAUKY JIAPHOH HANPABJICHHIO COJHCYHBIX JIYUEH, OKOJIO BCHepr

BHC ¢C atMOCc()CpbI paBHA

2 1026
c=—"C =~ 5,967 1023 ﬂma ~2,708 - 10° Brm? ~ 2, 7xBr/m?.
T-4zR3  1,465-107 c-mM”~

Omeem: C=27 kB1/M2.
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KpnTepuu OUCHKH BbIITOJIHCHHSA 3aJaHHUA

Banabl

[TpuBeAEHO MOIHOE PEILEHHE, BKIIFOYAIOIICE CJIE Ty FOLLHE 3JICMEHTBI:

[) anmcanel MONOKEHUSA TEOPHH M (PU3HYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
NPUMEHEHUE KOTOPBIX HEOOXOAUMO A PEILCHUA 3aJaYd BBIOPAHHBIM CHOCOOOM
(6 OanHOM cayuae — hopmyna FiHuImeliHa 0N C8A3U MACCHL U IHEP2ULL);

II) onucansl BCe BBOOUMBIE B pPEIUCHHUH OyKBEHHBIE OOO3HAYEHHA (H3HYECKHX
BEIHUHH (30 UCKIOUEHUEM, GUSMONCHO, O0003HAYEHUN KOHCHUHM, YKASUHHBIX
6 eupuarnme KUM, u 06031aueHuil, UCHOLbIYEMbBIX 6 YCI06UL 300a4L);

I1T) mpoBeacHBI HEOOXOAMMBIC MaTEMATHYCCKHE mpeoOpaszoBaHus (IOIMyCKacTCs
BepOalbHOE YKAa3aHHE Ha HMX MPOBEACHHME) W PacyéThl, MPUBOAALIMC
K IPABUIBHOMY YHCJIOBOMY OTBETY (JOIYCKAaeTCs pELICHHE «II0 4YacTAM»
C MPOMEIKY TOUHBIMH BBIUHCJICHUAMH);

IV) npencrasiieH NpaBUIIbHBIM OTBET C YKA3aHHEM €IMHMILI H3MEPEHHSA HCKOMOH
BEJIMYHHBI.

[IpaBH:IbHO 3amucaHbl HEOOXOAUMBIE MONIOKEHUA TEOPUH H (DHIUUECKHUE 3aKOHBI,
3aKOHOMEPHOCTH, IIPOBEACHBI HCOOXOTHUMBIC MPeoOpa3OBaHHA, W MPCACTABICH
NMPaBUIBHBIH OTBET C VKAa3aHMEM €JVHHL H3MEPEHH:I HMCKOMOH BemmduHbl. Ho
HMEETCS OAMH U3 CJIEIYFOIIUX HEAOCTATKOB.
3anucy, COOTBETCTBYOIUME OAHOMY wuiad obOoum nyukrtam: 11 wu III, -
MPEICTABJCHBI HE B MOJHOM O0BEME HIIH OTCY TCTBYIOT.

HUJIN
[Tpu [TOJTHOM npaBUIbHOM PCILCHUH JIMIIHHC 3aITHCH, HC BXOAILHC B PCILCHUC
(BO3MOJKHO, HEBEPHBIE), HE OTACACHB OT pEIIEHHA (HE 3a4EPKHYTHI, HE
3aKJIOUCHBI B CKOOKH, PAMKY H T. IL.).

HJIN
[Tpu INNOJIHOM peuieHHH B HEOOXOAHMBIX MaTeMaTHYECKHX IMpeoOpa3oBaHMAX
WM BBIMHCICHUSX AOMYILCHBI OLIMOKH, U (MK} PcoOpa3soBaHUs/ BLIMUCICHHS HE
JOBE/ICHBI IO KOHLA.

HJIN
[Tpu TTOJTHOM peiicHuu oTcy TCTBYCT Ny HKT 1V, Mtk B HEM aony1ucHa omubKa.

[TpcacTaBicHsI 3aUCH, COOTBCTCTBYFOILUC OAHOMY U3 CJICAYIOLIMX CJIy YacB.
[IpencTaBiaeHbl TOJNBKO MOJIOKEHHUA M (OPMYIBI, BbIpaskaroIiHe (GU3HYECKHE
3aKOHBI, IIPUMEHEHHE KOTOPBIX HEOOXOAMMO AN pelueHHd 3agaud, Oe3 Kakux-
aubo mpcoOpa3oBaHHIH ¢ MX HCIONb30BAHHMCM, HAMNPABJICHHBIX HA PCLUCHHE
3aJa4H, H OTBETA.
WJINU

B pemwenun otcyrctByer OJJHA wu3 ucxonHsix ¢opmyin, HeoOXoaumas Mt
pelIcHUA 3ajaud (WIH YTBEP)KACHHE, JIEKAllee B OCHOBE pPEIUCHHA), HO
HPHCY TCTBY IOT JIOTHHMCCKH BEPHBIC NMPEOOPa30BaHMA ¢ MMEOLMMHUCA (HOPMYTaMu,
HAITPaBJICHHBIC HA PEIICHHUE 331a4H.

. WJIU
B OJJHOHM wu3 ucxogueix (popmys, HCOOXOOUMBIX IS PEIUCHUA 3ajaud (MiId
B YTBEP)KACHUH, JISKAIleM B OCHOBE PeEILICHMA), JOMyLIeHa ouwubKa, HO
MPUCY TCTBYIOT JIOTHUYECKH BEPHbIE MpeoOpa3oBaHus ¢ UMEIOLIMMUCS GopMy TaMu,
HAMPABJICHHBIC HA PELICHUE 3aJa4H.

Bee c.yuau penieHHs, KOTOPBIE HE COOTBETCTBYIOT BBILICYKA3aHHBIM KPUTCPHAM

BBICTABJICHUA OLIEHOK B 1, 2, 3 Gama.






