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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

JI/is BBITIOJIHEHUSI DK3aMEHAI[MOHHOW paboThl Mo ¢usuke oTBoguTcs 235 muHyT. PaboTa
COCTOMT M3 3 HacTel, BKIFoHaomuX B cedst 35 3amannii.

Yactb 1 comepxur 21 3ananne (A1-A21). K xaxaomy 3afaHuio JaéTcsi YeThIpe BapHaHTa
OTBETa, U3 KOTOPHIX TOJIEKO OWH MPaBUIbHBIM.

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

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

[Ipn BEMHCIEHHAX pa3pelIaeTcs HCIOIB30BaTh HENPOrpaMMHpPyeMBIil KaibKyisTop. Bce
onanku EI'D 3an0NHSIOTCS ApKUMU YE€PHBIMU YepHUIIaMu. J[0oImycKaeTcsl HCIONb30BaHKe TeIeBOMH,
KalWUISIpHOW WJIM MepbeBON pydeK.

Ilpn BeIMONHeHWM 3amaHMii BBl MoxXeTe IMoib30BaThCsl uYepHOBHKOM. OOparmaem Barre
BHUMaHHe Ha TO, YTO 3aIIFCH B UepPHOBHKE He OYIyT YIUTHIBATHCS P OLICHUBAHUH PabOTHI.

CoBeTyeM BBINOJNHATH 3aJlaHWS B TOM HOpsAAKe, B KOTOPOM OHHM HaHBI [ >KOHOMHUM
BpeMeHM IIpOoIlycKaliTe 3aJaHue, KOTOpoe He YHaéTCsl BBIIONHUTHL Cpazy, U Iepexoiure K
cienyromeMy. Ecnu mocie BbimosiHeHust Bceil paboTel y Bac octanetcs Bpems, Brl cmoxere
BEPHYTHCS K IIPOITYIIIEHHBIM 3aJaHUsM

bamnelr, momydeHHsle Bamm 3a BBINONHEHHBIE 3afaHus, cymmupyrorcs. [locrtapaiitTech
BBITIOJIHUTH KaK MOKHO OOJIbIlIe 3a7jaHnii U HabpaTh HauOOJIbIIIee KOJIMYeCTBO OANIOB.

Kenaem ycnexal
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Hike mnpuBeneHsl
BBIMOJIHEHUU pabOoThI.

CIIPpaBOYHBIC JAaHHBIC,

3

KOTOpble MOTYT MOHagoOuThCS Bam npu

J:leCﬂTH‘{Hble NMpUCTAaBKH

Hi‘;::;go' O6o3Hauenue | MHOKHTEID Hr;n}:zl;o- OGosnavenue | MuoxuTesIb
rura r 109 CaHTH c 1072
Mera M 106 MUIUTH M 1073
KHJIO K 103 MHUKPO MK 10°°
IEKTO r 102 HaHO H 10”7
aeun it 107! TUKO I 10712

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

I'paBUTAlMOHHAA ITOCTOSTHHAA

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

YHUBEpCaJibHasd ra3oBast IOCTOAHHAA

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

rnocrosinHast bonblimMaHna

k=1,3810"23 /K

IOCTOsIHHaA ABoraz[po

N, =6:10% Mo !

JNEKTPUUYECKUN 3apsim)

CKOPOCTB CBETa B BaKyyMe c=3-108 m/c
KO3(GHUIUECHT MPOIOPINOHATIBHOCTH k= I _ 9-10% H-m2/Kin2
B 3aKkoHe Kyrona 4meg
MOJLYJTb 3aps/a IEeKTPOHa (37IeMEHTapHbIN

AyIIb 3PS TpoHa ( p e=1.6-10"19 K

nocrosaHasg [1nanka

h=6,6-10% Ix-c

CooTHOIIEHHUS MEKIY pa3jiinYHbIMHU € ITMHUIIAMU

TemIeparypa 0K=-273°C

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

1 2EeKTPOHBOIBT 13B= 1,6'10_19 Jx
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Macchbl yacTun

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> | TIOICOTHEYHOTO Macia 900 kr/m>
JpeBecHHBI (COCHA) 400 kr/M°  |amoMuHusS 2700 kr/m>
KepoCHHa 800 kr/m>  |Kenesa 7800 kr/m>
pTyTH 13 600 Kr/m>
YiaeabHasi TEII0EMKOCTh
BOJIBI 4,2-10 3 Jox/(xr-K) AITFOMUHUS 900 JTx/(xr-K)
JIpaa 2,1:103 Jlx/(xr-K) MeIu 380 JIx/(xr-K)
xenesa 640 Jx/(xr-K) qyryHa 500 Ix/(kr-K)
ceuna 130 x/(xr-K)
YaeabHasi TEMJa0TAa
napooGpasoBanus BogsI|2,3-10 © Ji/kr
[UIaBJICHUS CBUHLIA 2,5-10 4 JIx/xr
IJTABJICHUS JIbJA 3,3-10° Jx/xr
HopmaJibHBIE YCJI0BHS
nasnenue: 10° Ila, temmepatypa: 0 °C
MoJasipuasi Macca
a3ora 28-1072 kr/mMob rejusa 4-1073 kr/mMonb
aprosa 40-1073 kr/mob KHCIOpOoAia 32-1073 kr/moub
BOJOpOJa 2-1073 kr/Momnb JINTHUS 6-1072 xr/mMomb
BO3yXa 29-1073 kr/mMomb HEOoHa 201073 kr/MoB
BOJIBI 181073 kr/mMob YIJIEKHCIIOTO rasa 44-1073 kr/mMob

© Cratl'pan 2013 r. [Ty6nukarms B IHTepHeTe WM MeYaTHBIX W3aHUIX Oe3 mucbMenHoro cornacus Cratl pan 3amnperiena




@wusnka. 11 xmace. Bapuanr 1 5

Yacrts 1

IlIpu evinonnenuu 3adanuii yacmu 1 6 oOnanke omeemoe Ne 1 nod nomepom
evinonnaemozo Bamu 3aoanua (A1-A21) nocmaevme 3HaK «%» 6 Kilemouke, HOMepD
KOmMOopoii coomeemcmeyem Homepy evlopannozo Bamu omeema.

MarepuanbHas TOuka ABMKeTCS BIOAb ocu OX. EE koopauHata X M3MeHseTCs

2
C TeYeHHEM BpeMeHH ¢ 10 3akoHy Xx(¢) =3+ 3f—2¢" (Bce BeNUYUHBI 3aJIAHBI
B CU). B MOMEHT BpeMeHU {=2 ¢ MNPOEKIHACKOPOCTH MATEPUAIILHOWTOUYKH Ha

och OX
1) Gyner monoOKUTETBHOM 2) Gyzer OTpHUIATETbHOM
3) Oyuer paBHa HYIIIO 4) MOKeT UMETH JII000M 3HaK

bpycok Maccoil m [BUIalOT PaBHOMEPHO BBEPX BHOJIb
HAKJIOHHOW IIEpPOXOBATOM ILUIOCKOCTH, PACIIOJIOKEHHOM IOJ
yriaoM o K rTopu3oHTy. KosdduumeHT TpeHHs Mexay
MOBEPXHOCTHIO OPYCKa U TOBEPXHOCTHIO IIIOCKOCTU PABEH L.
Monynb cuisl TpEHUS, AEUCTBYIOIIECH MEXIY TOBEPXHOCTBIO
OpycKa M MOBEPXHOCTHIO TNIOCKOCTH, PaBEH

1) F 2) 0 3) umgcosa 4) umg

OHOpOHBIA TNPAMOI  CTep:KeHb MOKOUTCS B Taakoll cdepudeckoii waie,
MPUKPEIUIEHHON K mony. Ha kakoMm pHCyHKe NpaBUIBHO yKa3aHBl HalpaBICHUA
00€eMX CHUJI peakLuy, JeHCTBYIOLIHUX CO CTOPOHBI Yallld Ha CTEPIKEHb?

T
T T

D1 2) 2 3)3 4 4
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JIBa mapuka OJMHAKOBOW MacCOl m JBIXKYTCS BHJL CBEPXY
C OIMHAKOBBIMU IO MOIYJIIO CKOPOCTSIMH BIONb - _
TOPU30HTAJIBHON MmIockocTH XY. M3BecTHO, 4TO 7 A

%

JUId CUCTeMbI Tel, BKJIIouaroleil oba Imapuka,
IIPOEKIMS UMITyJIbca Ha och (Y Oomblie Hyisd, a 0 v
MOJyJIb MPOEKIIMK MMITyJIbca Ha ock (X Oosblie 4
MOMYJISl IPOEKIMK UMITyJIbca Ha ock 0Y. B atom 0
Cllydae HampaBJIeHHE CKOPOCTH BTOPOTO LIapHKa

JIOJDKHO COBIIAJIaTh C HAIIPaBIeHHUEM, 0003HAYeHHBIM LU POt

(]

D1 2) 2 3)3 4) 4
Teno mBwxkeTcs BAOMb ocl OX 1oJ AECTBHEM CHIBI ¥, wlc
F =2 H, nanpaBneHHo#l BIosib 3Toi ocu. Ha pucynke 6
npuBe€H rpaduK 3aBUCHUMOCTH MPOEKIUU CKOPOC- 3
4
T vV, Tema Ha 3Ty OCb OT Bpemennm f. Kakyro 3
MOIIIHOCTh Pa3BHBACT JTa CHJIa B MOMCHT BpPEMEHH 2
t=3c¢c? !
"Tz3a561¢
1) 3Bt 2) 4 Bt 3) 5Bt 4) 10 Bt

OIHOPOJHBIN CIUIOIIHOW KyOWK YCTaHOBJIIEH TakK, 4YTO
OJTHUM CBOMM peOpOM OH ONMHUPAeTCs Ha HIEPOXOBATYIO
MIOBEPXHOCTh BEPTHKAIBLHON CTEHBI, a IPyruM pedpoM —
Ha  IIEPOXOBATHIA  TOPH3OHTANBHBIA  mon.  KyOuk
HaxXoAWTCs B paBHOBecuH. Ha prcyHKe TMOKa3aHbI CHIIBI,
KOTOpbIE JCUCTBYIOT Ha KyOuK. OTHOCUTEIBHO KaKHX
TOUYEK, 0003HAYCHHBIX HAa PUCYHKE, MOMEHT CHJIbI TPCHHUS

F pl KyOHWKa O TI0JI paBeH HyI0?

1) 4 2) AuB 3) BuC 4 0

B yuebOHuke 1o (usKMKe B OJHOM M3 ab3aleB HaMMcaHo: «MOIEKyJbl CYUTAOTCS
MaTepUaNbHBIMKU TOYKAMH, KOTOPhIE XAOTHYECKU JBMKYTCS M aBCONIOTHO YIPYTo
COyNapsIoTCs IPYT € JPYTOM M CO CTEHKaMH CcOCyja. B MpOMexyTKax MexIy
CTOJIKHOBEHHSMH MOJEKYNbl ApPYyr C JAPYrOM M CO CTEHKAMH COCyJa He
B3auMoielicTByoT». Kakas (usuueckas MOJeNb OMMCHIBAETCA B ATOM ab3alle
yueOHMKa?

1) MoHOKpHCTAIIHYECKOE TBEPIOE TEIO
2) MONUKPUCTATUIMIECKOE TBEPIOE TENO
3) upeanbHas )KHIKOCTD

4) wneanbHBIN ra3
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Ha pucyHKe n300pakéH MUKIMIECKUH TIPOLECC I HAEANIBHOIO p
raza. 130Xx0pU4ecKOMy HarpeBaHMIO ra3a COOTBETCTBYET YUaCTOK

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

1) nonwmxaercs

2) noBblIIACTCA

3) He usMeHseTCA

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

Ha  pucynke  uzoOpaxkeHbl  IpaQuKM  3aBUCHMOCTEH
TeMrepatypbl T OT BpeMeHH ¢ st ABYX TBEPABIX Ten Au B,
HAarpeBaeMbIX B JIByX OJIMHAKOBBbIX medyax. Kakoe u3
CIICYIOIIHUX YTBEPXKICHHH CIIPaBeTUBO?

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

B. Tena Au B Moryr uMeTh OJMHAKOBYIO MacCy, HO yJeJbHas TEIIOEMKOCTh
Tena A B TBEPAOM COCTOSIHUM B 2 pa3a MEHbIIE YASIbHOW TeIuloéMKOCTH Tena B
B TBEPIOM COCTOSTHHH.

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

1 | Mertannuyeckoe Teso 3apsyKEHO IOJIOKUTENIBHBIM 3JIEKTpUYecKuM 3apsaoM. Ha
KakoM pHCYHKE NpPaBWIFHO TIOKAa3aHO HANpaBICHWE BEKTOpa HAMPSKEHHOCTH
AJEKTPOCTATHYECKOTO TTOJIST BOJIM3H MOBEPXHOCTH MTPOBOTHUKA CHAPYKH OT Tena?

(&) ©) @

1 2) 2 3) 3 4) 4

Pesuctop ¢ comporusienneM R moxkmodaroT K HCTouHuKy Toka ¢ DJIC E u
BHYTPEHHUM CONPOTUBIICHUEM 7{. ECIIN MOJKIIOYUTH 3TOT PE3UCTOpP K UCTOYHUKY
toka ¢ DJIC E, = 2E|u BHYTpeHHHUM CONpPOTHUBIEHHEM 75 = 7j, TO MOIIHOCTb,
BBIZICIISIONIASICS. B 3TOM PE3HCTOPE,

1) yBenmuumtes B 2 pasa 2) yBenuuurcs B 4 pasa

3) ymenbIuTes B 8 pas 4) He U3MEHUTCS
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[IpssMoyTosibHast paMKa pacroyiokKeHa B TUIOCKOCTH YepTexa 0 ® 7
W HacaxeHa Ha Jexanlyto B e€ tuiockoctu ock OO0', Kak
MOKa3aHo Ha pucyHke. Ilo pamke TeY€T TOCTOSHHBIN
DIEKTPUYECKHH TOK /. Pamka Haxo[uTcs B HOCTOSHHOM
OJTHOPOJIHOM MAarHWTHOM Tojie B, HaNnpaBICHHOM TakK, Kak
MOKa3aHO Ha pUCYHKe. JleHCTByIOIIME Ha pPaMKy CHIIBI o
Amriepa cTpeMsTCs

1) noBepHyTh paMKy Bokpyr ocu OO’

2) pacTAHyTb PaAMKy

3) cxaTb pamMKy

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

Kose6aTenbHblii KOHTYp COCTOMT M3 BO3AYHIHOTO IUIOCKOTO KOHJEHCAaTopa M
KAaTYIIKH ~WHAYKTMBHOCTH. IIMAacTHHEI KOHJEHCATOpa HAYMHAIOT —MEIIEHHO
pasmBUraTh. 3aBHCHMOCTh YacTOTHI (® OIEKTPOMATHUTHBIX KOJTeOaHuii  OT
paccTosHus d My TIACTHHAMH KOHIEHCATOpa B 3TOM KONMe6aTeTbHOM KOHTYpE
TIPaBUIBHO MOKA3aHA HA PUCYHKE

@® @ ©) @
© @ @ o
i/--_— K V
0 d 0 d 0 o 0 d
1 2) 2 3)3 4) 4

Onruyeckas CHUCTEMa COCTOMT M3  TOHKOM
coOuparoleil JIMH3bI ¢ POKYCHBIM paccTOsSHUEM F
A TOYEYHOrOo HCTOYHHMKA cBeta S. lMcToyHHK
HAYMHAIOT  JIBUraTh  NapajlUle]IbHO  IJIABHOM
ONTUYECKOW OCH JIMH3BI B  HAIPaBJICHUH,
MIOKa3aHHOM CTPENIKOH. B KakoM m3 HarpaBlieHUH,
YKa3aHHBIX HYMEPOBAHHBIMH CTPEIKAMH, HAUHET
OpU OITOM IepeMmewmarscsi uzoOpaxkenue S’
WCTOYHHKA?

o

11 2)2 3)3 4) 4
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OnTHueckass cxeMa TMpeACTaBisieT co0oi  AUPPaKINOHHYIO
pemETKy M HeNaIeKO PAcCIiOJIOKEHHBIN MapaulelbHO €l dKpaH.
Ha pemérky HOpMaabHO NajiaeT napasuiebHbIi My40K BUIUMOTO —*
rJ1a30M OeJoro cBera. —
Bri0epuTe BepHOE yTBEpIKIICHUE, €CIIH TAKOBOE UMEETCHI. =
A. JlaHHasi onThYecKas cxeMa IMO3BOJISIET HAOI0AaTh HA DKpaHe

|

Ha0Op pasyKHBIX JU(DPAKIIMOHHBIX MOJIOC.

B. Ins Toro drtoOBl MONyYUTH Ha OJKpaHe H300pakeHHe JAUGPAKIMOHHBIX
MaKCHUMYMOB, HEOOXOJIMMO YCTaHOBHTH Ha IYTH CBETOBOTO Iy4Ka COOHPAIOIIYFO
TUH3Y, B (OKAIBHOW IDIOCKOCTH KOTOPOH JOJDKHA HAXOMUTHCS AU(PPAKIHMOHHAS
pemeTka.

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

@DOTOHBI MOTYT OJIHO3HAYHO XapPaKTEPU30BATHCS

1) wacroroit

2) umnynbcom

3) sueprueii

4) mo60ii U3 TPEX MepeYNCIeHHBIX BETHIHH

Ha pucyHnke u3obpakeHa cxema 3JIEKTPOHHBIX IEPEXOJ0B MEKIY
OHEPreTUICCKUMHA YPOBHAMU aroMma, IMPOUCXOaAAIIUX
¢ m3ny4yeHueM (otoHa. MUHUMAIBHBIA HWMIYJIbC HMeEET (POTOH,
M3ITy4acMbIi IIPU TIEPEXOC

1)

(]
1

1 2) 2 3)3 4) 4

OJHO M3 CIENCTBUN 3aKOHA PaJMOAKTUBHOIO Paclaja COCTOMT B TOM, YTO HpH
PaJMOaKTUBHOM pacHajie sajep 3a Jo0ble paBHble MOC/IEeI0BaTeIbHbIE IPOMEKYTKU

BpPEMEHHU
1) pacnamaercs B cpeJHEM OJJMHAKOBOE YHCIIO SIAEP
2) cpeaHee YMCIIO HEepaclaBIUIUXCS sAep YMEHbLIAeTCs B apu(pMeTHUYecKOH
IIPOTPECCUH
3) cpeaHee 4YMCIO HEpPACHaBIIMXCS sIEp YMEHbBIIAETCSI B TI'e€OMETPUYECKOH
MIPOrPECCUu
4) cpeqHee UHCIIO PACTABIIUXCS SAEP BO3pacTaeT B apU(pMETHUECCKOH

MIPOrPeccum
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Meteoputr maccoii 10 ToHH mpuOmmKaeTcs K ceprudeckor ruranere. Pannyc atoi
mwiaHeter 2,5 - 10% . I'padux 3aBUCHUMOCTH CHJIBI F  TPaBUTAI[HIOHHOTO
B3aMMOJICHCTBUS TUIAHETHI ¢ METEOPHTOM OT PACCTOSIHUS d MEXKIy WX LEHTpaMu
n300pakEéH HA PUCYHKE (CIUIOMIHAS JINHHS).

F, xH
200

100

50

0 500 1000 1500 2000 2500 3000 3500 4 wm

YckopeHne cBOOOIHOTO MaAeHHs Ha TIOBEPXHOCTH ITOH IUIAHETHI TPUMEPHO PABHO

1) 3,5 w/c? 2) 50 m/c? 3) 0,2 m/c? 4) 1,4 m/c?

[IIKOIBHUK ITPOBOAMI SKCIIEPUMEHTHI M0 U3YUEHHUIO 3aKOHOB HjaeaibHOro raza. O
B3sUI COCY/I, IMCIONIMH TTOCTOSIHHBIA 00BEM 2 1T M CHAOXKEHHBII TEPMOMETPOM U
MaHOMETpPOM. MeJUlIeHHO HarpeBas BO3JyX B COCYyJ€ M 3alUChiBas IIOKa3aHUs
npuOOPOB, OH TOJYYHJ 3aBUCHMOCTh JABIICHHS p ra3a OT €ro Temrmeparypbl 7.
[Tony4yeHHy0 3aBUCUMOCTH IIKOJBHUK O(GOPMHII B BHUJE TOYEK, HAHECEHHBIX Ha
pT-nuarpammy (cM. pucyHOK). Ilonb3ysick 9TOH nmarpamMMmoi, HalUAWTE, CKOJBKO
MoJIeii Bo3yxa (IPUMEPHO) COIEPKAIOCh B COCYIE.

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) =22 4 monb

© Cratl'pan 2013 r. [Ty6nukarus B IHTepHeTe WM MEYaTHBIX W3IaHuIX 0e3 mucbMenHoro cornacus Cratl pan 3amperiena




@wusnka. 11 xmace. Bapuanr 1 11

Yacts 2

Omeemom K 3a0anuam moii uacmu (B1-B4) aenaemca nociedosamenvHocms yugp.
Bnuwiume omeemuvt chauana ¢ mexkcm paoomol, a 3amem HepeHecume uUx 6 ONAHK
omeemos Ne ] cnpaea om Homepa cooOmEemcmeyouezo 3a0aHus, HAYUHAsA ¢ NePeoil
KJ1emouku, (e3 3anamvlx, nPodenos u KaKux-auoo O0OROTHUMENAbHbIX CUME0]I06.
Kascoyro yugppy numume 6 omoenvHoli Kniemouke 6 COOmMEEnMCmMeEUN ¢ NPUEeOEHHbIMU
6 Onanke oopazuamu.

Pammorniepenatunk W3dMydaeT B BaKyyMe€ TapMOHHYECKYIO JJIEKTPOMAarHUTHYIO
BouHYy. Ecim wacToTta m3imy4aeMoil mepeaTdiMKoM BOJHBI YBEITHYUTCS B 2 pasa, a
aMIUIATY/la OCTaHETCs TPEeXHEH, TO KaKk B pe3yJbTaTe »dTOr0 HU3MEHSTCS
cienymooire (PU3MYECKUEe BEIMYUHBI: CKOPOCTh PACIPOCTPAHEHHs BOJHBI, JUIMHA
BOJIHBI, MAaKCUMAJILHOE 3HAYCHHE MOJIYJISl HAIPSDKEHHOCTH SJICKTPUYECKOTO OIS
BOJIHBI?

J1s1 Ka)xa0¥ BETUYHHBI OTPEICTUTE COOTBETCTBYIOIIMM XapaKkTep U3MEHEHUS:

1) yBenuuurcs;

2) yMEHBILUTCS;

3) HE U3MCHUTCS.

3anmuinmuTe B TAOJMIy BBHIOPAHHBIC IU(PBI I KXKIOW (HU3UYCCKOU BEIUIHHBL
Hudpsr B 0TBETE MOTYT TOBTOPSTHCHS.

OUSNYECKHWE BEJIMYNUHbI

A) CKOPOCTB PaCIpOCTPaHEHHUS BOJTHEI

UX NTBSMEHEHUE

1) yBemmumtcs

b) nnuna BonHBI 2) yMeHBIIUTCS

B) makcumanbHOe 3HAYEHHE MOJIYJSl HANPSHKEHHOCTH — 3) HE U3MEHUTCS
ANEKTPUYECKOTO OIS BOJHBI

A b B

OtBerT:
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Ha pplyaxsHpIX Becax ¢ TIOMOUIBIO JHHAMOMETpa
YpaBHOBEIICHBI I'py3 W 0aHKa C BOJOH (CM. PUCYHOK).
Hutpb 3aMensiroT Ha Ooliee [UIMHHYIO, B pE3yJbTATEe YETO
rpys3 OKa3bIBaCTCs MTOJTHOCTBIO TOTPYKEHHBIM
B )KUJIKOCTb, HE Kacasch NpH ATOM JAHa cocyaa. Kakx
B pe3yJibTaTe M3MEHAIOTCA clieAylomue (u3nuecKue
BEIMYMHBL: CWJIa HATSHKEHUS HUTH, Ha KOTOPOM
MOJBEIICH TIpy3; CHJa JaBJICHHUA KUIKOCTH Ha JHO
cocynia; yATMHEHHE NPYy>KUHBI TUHaMOMeTpa?

Jlns xax ol BETMYUHBI OMPEACTUTE COOTBETCTBYIOUIUI
XapakTep U3MECHEHHUS:

1) yBenuuuBaercs;

2) yMeHblIaeTcs;

3) He U3MCHSCTCS.

3anumute B TaOnWIly BhIOpaHHBIE HUMPBI TSI KXKI0W (U3NUECKON BEIUYUHBI.
L{udpsel B OTBETE MOTYT [TOBTOPATHCH.

OUSNYECKHWE BEJIMYNHbI NX UBSMEHEHUE

A) cwia HaTSHKEHUS HUTH, HA KOTOPO#t mojasemied rpys 1) yBenuuuBaercst
B) cuna maBneHus KUAKOCTH Ha JHO COCyaa 2) yMmenbnaercs

B) yminHeHue npyKuHbL AHHAMOMETPA 3) He usMeHsieTCs

A b B

OtBer:

BocbMuknaccHUK HccienoBan MpoILEecC IMPOTEKaHUs MOCTOSTHHOIO TOKa 4Yepe3
MIPOBOJIOKY M YCTAHOBHJI, YTO TIPH CHJIE TOKa yepe3 mpoBoioky 0,25 A BombTMETP,
MOJICOeTMHEHHBIN K €€ KOHIlaM, MOoKa3bplBaeT Hampsbkerune 3,6 B. YcranoBute
COOTBETCTBHE MEXJy 3aBHCHMOCTSMH, XapaKTEPU3YIOIIUMHU IPOTEKaHWE TOKa
yepe3 IPOBOJIOKY (CM. JIEBBIH CTONOEL), U ypaBHEHUSMH, BBIPAKAIOIIUMH STH
3aBUCUMOCTH, NPUBEAEHHBIMU B IpaBoM cTosiOne. K Kax1oi mo3unuu mnepBoro
cTos01a noxoepuTe COOTBETCTBYIOILYIO O3UIIMIO BTOPOTO H 3alUIINTE B TaOIUIY
BbIOpaHHbIE LU(PBI 0] COOTBETCTBYIOLUIMMHU OyKBaMH.

3ABUCUMOCTHA YPABHEHUS
A) 3aBucuMocTh  paboThl  mocrosHHOro 1) ¢ = Ft, rue F= 0,25 Ku/c
2JEKTPUYECKOIO TOKA OT BpEMEHHI 2) A= Ct,rae C= 0,9 [ix/c

B) zaBucumocts  3apsja, [POTEKAIOILETO 3) 4 = Dt, tzie D = 0,225 Jixce
4epes MPOBOJIOKY, OT BPEMEHH ) ,
4) q=Gt,rne G=3,6 Kn/c

A B
OTBeT: J— .
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Ha pucynke n300paxéH NUKIMYECKHH MPOIECC, COBEpIIaeMbIil ¥
HaJ 0THOATOMHBIM HICaJILHBIM Ta30M B KOJIMYECTBE | MOJIb. x 2
VCTaHOBUTE COOTBETCTBHE MEXKIY (DU3UUCCKAMU BEJIUYUHAMA U~
(hopMyaMu, MO KOTOPHIM HX MOXHO paccuyurtaTh. K Kaxmoit p |-
HO3ULUK IEPBOro CTOJIONA MOAOEPUTE COOTBETCTBYIOILYIO 4 |
TO3UIIMIO BTOPOTO M 3alUIIATE B Tabuuily BeiOpanHbie mudper U p7 .
0] COOTBETCTBYIOUIMMHU OyKBaMH.

OU3NYECKUE BEJIMYUHBbI DOPMVJIbI

A) KONHMYECTBO TEIUIOTHI, MOTIomaeMoe rasom B nporecce 1) py(V2 = 1)
M300apUUECKOTO PACIITUPEHUS

5
B) usmenenue BHyTpeHHER SHeprum Trasza B Ipolecce  2) Epz(Vz— ")

HN30XOPHUYICCKOT'0 OXJTAXKIACHUA

3
3) 5 Vz(P1 _pz)

4) V](p2 _pl)

OtBerT:

Yacrts 3

3aoanua uacmu 3 npedocmasnaom coodoit 3aoauu. Pexomenodyemcs nposecmu ux
npeosapumenvHoe pewlenue Ha uepHoseuxe. Ilpu evinonnenuu 3aoanuii A22-A25
6 o1anke omeemog Ne 1 noo nomepom 6vlnonnsemozo Bamu 3aoanua nocmasbme 3HaK
«X) 6 Klemouke, HOMeED KOMOPOU COOMEencmeyenm Homepy evlopannozo Bamu

omeema.

[lapuk A4 Maccoii m HageT Ha DIAAKYH0 CHHIY H ‘ A

NPUKPEIVIEH K  HOpyXuHEe KECTKOCThIO &,  KoTopas
NpPUKpEIJIeHa APYTMM KOHIIOM K BEpTUKAIbHOW OIope.

[Tapuk B wmaccoii 2m HajgeT HaA JAPYTryl0 CHOHUIY U B
MPUKPEIUVIEH K JBYM OJMHAKOBBIM TPYKHHAM, KOTOpPBIE %6‘595*0033555?5‘&
JIPYTUMU KOHIIAMHU MPUKPETUICHBI K BEPTUKAIBHBIM OMOPAM.

KakoBa JoymkHa OBITH KECTKOCTD KaXKIOW M3 MPYXKHH, MPUKPEIUIEHHBIX K IIAPUKY

B, 9T00BI mapuk A 1 mIapuk B coBepIaiy KojieOaHns ¢ OAWHAKOBOH 4acTOTOH?

k k
Dk 2) 2k 35 4 "
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B kanopumertp, yIenabpHas TEIUIOEMKOCTh KOTOPOTO MPEHEOPEKUMO Maja, HaJFIIH
200 r Bomel mpu Temmeparype +5°C wm momoxwnu tyna 100 r mpaa mpwm
temmeparype —5 °C. Uro OymeT HaXOOUTHCS B KaJOPUMETPE IOCIE yCTaHOBICHUS
B HEM TEIJIOBOTO PaBHOBECHS?

1) Bona npu Temmneparype Boime 0 °C

2) Boga ripu temneparype 0 °C

3) né€n npu temneparype 0 °C

4) cmeck BoJIbI U Jbaa npu Temieparype 0 °C

[lnockas KBajpaTHas paMKa IIOKOMTCS B OJHOPOJHOM
MarHUTHOM IT0JIe, TMHUU MAarHUTHOW WHIYKIIUU KOTOPOTO
NEePHEHIUKYJIIPHBI €€ IOBEPXHOCTH. B HEKOTOPBIH MOMEHT
BPEMEHHM pPaMKy HAa4MHAIOT PaBHOMEPHO BpalllaThb BOKPYT i
ocH, Jexalled B IJIOCKOCTH pamku, nenas 20 000poToB B
B MUHYTy. Yepe3 Kakoil MHHUMAIbHBIH MPOMEKYTOK
BpeMEHH OT  Hauyaja BpallleHusd  paMKH  IOTOK,
MIPOHU3BIBAIOIINHN €€ TOBEPXHOCTh, YMEHBIINTCS B 2 paza?

1 2c¢ 2) =09¢ 3) 05¢ 4) ~0,01 ¢

JIBe oMHaKOBbIE 3BYKOBBIE BOJIHBI 4acTOTOM 1 KI'I| pacipocTpaHsAOTCs HaBCTPEdy
Ipyr Apyry. PaccTosHue Mexay MCTOYHMKAMHU BOJH OYeHb BENHMKO. B Toukax A u
B, pacnonoXeHHBIX Ha paccTOSHUM 99 cM Ipyr OT Ipyra, aMIUIMTYyJa KojieOaHui
MUHMMasbHa. Ha KakoM paccTOSHMM OT TOYKHM 4 HaxoAuTcs Omkaiimas K Heil
TOYKa, B KOTOPOW aMIUIUTyAa KonebaHuil Takke MuHUManbHa? CKOpOCTh 3ByKa
B Bo3yxe 330 m/c.

1) 16,5 cm 2) 66 cm 3) 33¢cm 4) 3 MM

He 3a0y0bme nepenecmu éce omeemal 8 61anK omeemog Nol.
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Ilonnoe pewenue 3a0au C1-C6 neobx00umo 3anucamp 6 d1anke omeemos Ne 2. Ilpu
oopmnenuu pewienus ¢ onanke omeemos Ne 2 3anumiume cHauwana Homep 3a0aHUA
(C1, C2 u m. 0.), a 3amem pewenue coomeemcmeywwieii 3aoauu. Omeemvt
3anucvleaiime 4émKo U pazoopuueo.

I'pubHUK ym€n oT goporu aaneko B Jiec u 3abmyauics. Kommnaca y Hero He ObLIO, oroja
ObLTa 0ONavHast, COJHIA He BUIHO, a 0e3 OPHEeHTALH IT0 CTOPOHAM CcBeTaa HAlTH Topory
K CBOEMY aBTOMOOWIIO OBUIO HEBO3MOXHO. TyT OH BCIIOMHMIJI, YTO B KapMaHe y HEro
€CTh MPOTHUBOOJIMKOBBIE aBTOMOOWJIbHBIE OYKH, MOKPBITHIE MOJNSAPOUIHON MéHKOH. OH
BBIIIENT HAa MOJISIHY, JOCTAJl OYKH M CTal MX MOBOPAYMBATH BOKPYT ONTHYECKOH och
OYKOBBIX CTEKOJI, TSI CKBO3b HUX Ha He0O B pa3HBIX HampaBieHMUsX. Yepes HeOombImoe
BpeMsI OH CMOT OTpe/IeTUTh HalpaBJieHHe Ha COJTHIIE.
OOBsICHATE, OCHOBBIBASICh Ha W3BECTHBIX (PU3UYECKHUX 3aKOHAX W 3aKOHOMEPHOCTSIX,
CMBICIT €ro JICHCTBUI NIPU TAKOM CIIOCO0e OPUSHTUPOBAHUS.
Cnpaeka: nonsapoudHas niéHka umeem vloeleHHoe HanpasieHue u nPonycKaem moabko

—
npoekyuro eekmopa Ha}'lp}l.’)lCéHHOCmu DNeKMPOMACHUMHO20 NOJis E 8 C68emoeBoll 0JIHEe HA
2mMO Hanpaejierue.

Ilonnoe npasunvroe pewienue Kaxcoou u3z 3aday C2—C6 00191cHO codeprcamp 3aKOHbL U
dopmynst, npumenenue KOmopvIx HeOOXOOUMO U OOCMAMOYUHO 014 PeUleHUs 3a0auu, a
maKoice Mamemamuyeckue npeodpaz08anUs, pAcHEémpl ¢ YUCIeHHBIM OMEEMOM U Npu
Heo0X00uMocmu pUcyHoK, HOACHAIOW{UIL peuieHue.

PaBHOCTOPOHHHH TpPEYTONBHUK, COCTOSIIIUA M3 TPEX IKECTKUX
NErKUX CTepXKHeH, MOXKeT Bpalarbcss 0e3 TpeHUs BOKPYr
TOPU30HTAJIBFHOM OCH, COBMajarolleil ¢ OJHOM W3 ero cTopoH. B
TOYKE MepeceyYeHusl IBYX APYTHX €ro CTOPOH K TPEyroJIbHUKY
MIPUKPEIUIEH MACCUBHBIN IPy3HK (CM. prcyHOK). Kak u Bo CKOJIBKO
pa3 W3MEHUTCS TepPHOJa MallbIX KOJIeOaHWH TIpy3WKa OKOJIO ero
TIOJIOKEHUS] PaBHOBECHS, €CJIM OCh BpAIICHHUS HAKIOHUTH MO
yriaom o = 60°k ropuzonty?

N
NN

WUneanbHasg TersioBas MaliMHa OOMEHMBAeTCs TEIUIOTOM ¢ TEIIBIM  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 COCTABJISIOIIME TEMJIOBOro OamaHca — paboTa U KOJMYeCcTBa
TEIUTOThI — TOMEHSUTH CBOM 3HakH. [Ipu 3TOM 3a CUéT paboThl, COBEPIIEHHOM IBUTATETEM
TEIUIOBOIM MalIMHBI, OT XOJIOJHOTO Tejla TeIyIoTa cTajla OTOUpaThes, a TEIUIOMY Tely —
coo0IIaThCs.

Kakyto paboTy coBepIlni JIBHraTeilb TEMJIOBOW MAITUHBI, €CIH KOJIUYECTBO TEIIOTHI,
OTBEIEHHOU OT XOJNOAHOrO Tena, paBHO 165 k/[x? OTBeT OKpyIJIMTe A0 IEJOro 4rcia

kJx.
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MerTtammudeckuii quck pamuycoM I = 10 cM ¢ MajbIM COMPOTHBICHHEM BpaIllaeTcs B
MarHMuTHOM TIOJie ¢ WHAyKIueid B 2 Tn, meprneHAUKYISPHONW TUIOCKOCTH IWCKa, C

yrioBoi ckopocteio ® = 300 ct. Yepes CKOMB3SAIINE KOHTAKTBI K CEPEMHE M K KParo
JIUCKa TOIKIOYEH pe3uctop compotuBieHneM R = 1 kOwm, u mapamienbHO eMy —
kongencarop émkocthto C = 1 mMx®. Kakum 3apsgom Q B yCTAaHOBHBIIEMCS pEeXHME
3apspKeH 3TOT KOHIEHCATOp?

Ceer ¢ jmHOW BoimHBI A = 5461 aHrcTpeM mnagaeT HOpPMajbHO Ha IU(MPAKIMOHHYIO
pemérky. OmHOMY W3 TJaBHBIX IU(PPAKIMOHHBEIX MAKCHMyMOB COOTBETCTBYET YIOJ
mudpaxun 30°,a HAMOONBIINE MOPSIOK HAOIIOAaEMOT0 CIIEKTpa paBeH 5.

Haiinnre nepron nanHo#i peméTky.

Cnpaska: 1 anzcmpem = 10720,

Hame ComHme TepsieT 3a cué€T M3ITydeHHs CBeTa Maccy, MpuMepHO paBHyto 1, 39- 10°
MUJIMApOB TOHH B roa. Haiinure conHe4yHylo NOCTOsIHHYIO uisi Mapca, TO ecTb
CpeIHIOI BHepruio, mnomajamoiyro 3a 1 cekynny Ha 1M~ moBepxHoOCTH,
MEeprNeHANKYISIPHOM HampaBeHHIO COJHEYHBIX Jy4ed, okoimo Mapca BHe ero
aTMocdepsl. M3BecTHO, 4TO cpemHuil pammyc opoutel Mapca B 1,52 pasa Oomnbime
cpenHero panguyca OpOMTBI 3eMiH, KOTOpbIH cocTaBisier oxono 150 mMuimMoHOB

kuiiometpoB. OTBeT BbIpasute B KBT /M.
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