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HNHCTpYKIHS 110 BHINMMOJHEHUIO Pa00T

Ha sBrimonHenve sK3aMeHAIMOHHON paboThl 1O (PU3WKE OTBOZUTCA 3 dYaca
(180 mumyT). Pabora cocrout us 3 yacreil u BKIOYaeT 25 3agaHuii.

Yacre 1 comep:xur 18 zamammit (1-18). K rammgomy samaHwio TpUBOIUTCA
4 BapuaHTa OTBETA, U3 KOTOPBIX TOJHKO OJWH BepHbIH. [Ipu BEIMONHEHNN 3amanus
yactu 1 o6BeauTe KPY:KKOM HOMEp BHIOPAHHOTO OTBETA B SK3aMeHAIMOHHON paboTe.
Eciu BbI 06Besiu HE TOT HOMEp, TO 3aYEPKHUTE STOT 00BEIEHHBIN HOMED KPECTUKOM,
a 3areM o0BeIuTE HOMEP MPABUIBHOIO OTBETA.

Yacts 2 BraouaeT 3 3aganua ¢ KpaTkum orBeroM (19-21). Ilpu BhImoaHEHUM
3aJaHUM YaCTU 2 OTBET 3aIUCHIBAETCA B DK3aMEHAIIMOHHOMW paboTe B OTBEIEHHOM
17151 BTOTO MecTe. B ciyuae 3anmcu HEBEPHOTO OTBETA 3a4YEPKHUTE €T0 U 3aIHUIINTE
PAAOM HOBBII.

Yacts 3 comepsxut 4 3amanusa (22-25), Ha KOTOpbIe ClIenyeT AATh Pa3BEPHYTHIN
orser. OTBeTHI Ha 3aaHUA YACTH 3 3AMUCHIBAIOTCA HA OTIEIHLHOM JIHCTE. SafaHue
22 — JKCIIEPUMEHTAJIbHOE, U JJIS €ro BBIMOJIHEHUS He00XOIUMO BOCIIOJb30BATHCSI
1a60paTOPHBIM 000Dy IOBAHUEM.

IIpu BbMMHCIEHHAX paspeniaeTcd HCIOIb30BATh HEIPOIPAMMUPYEMBIH
KaJIbKyIATOP.

CoBeTyeM BBIIIOJHATH 3aJaHUA B TOM IOPALKE, B KOTOpoM oHM faHbl. C menbio
S9KOHOMWY BPEMEHH IIPOILyCKaiiTe 3afaHne, KOTOPOe He yIaeTcd BHIIOJIHUTH CPasy,
U mepexojuTe K cienyoouieMmy. Kcium mocie BBITONHEHHA Bced paboThl y Bac
OCTaHeTCs BPeMs, TO MOKHO BEPHYTHCA K IPOILYIIIEHHBIM 3aIaHUIM.

Bamnel, monyueHHble BaMu 3a BCe BBINOJHEHHBIE 3aJaHUA, CyMMHPYIOTCH.
ITocrapaiiTech BBITOJHUTHL KaK MOMKHO O0OJIbIE 3afaHWii W HaAbparh KAK MOKHO
foJbIliee KOIMIECTBO GANIIOB.

sKenaem yenexa!
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Huxe IIPUBEAEHBbI CIIPABOYHbIE AJaHHbIE, KOTOPbIE€ MOIyT HOHa,I[O6I/ITBCH BaM

MIPH BBITIOJHEHUH PAGOTHI.

Hecarnanbie mpUCTaBKH
HawnmenoBanue O6o3Havyenre Muoxurens
rura T 10°
Mera M 108
KHJIO K 10°
TeKTO r 102
CaHTH c 1072
MUJLITH M 1073
MHKPO MK 1070
HAHO H 1070
KoncTaHTBI

M
YCKOpeHHe CBOOOTHOTO MaleHud Ha SeMiie g=10 ?
rpaBUTAIMOHHASA ITOCTOSHHAS G=6,7- IO_HH'—Z12

KT

CKOPOCTH CBETa B BAKyyMe c=3-10° %
3JIEMEHTAPHBIN DIEKTPUIECKUH 3aps/ e=1,6- 109 Kn
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IlmoTHOCTE
KT KT
OeH3uH 710 — npesecuHa (cocHa) | 400 —
M M
KT KT
CITAPT 800 — napadux 900 —
M M
KT KT
KepPOCHH 800 3 ATIOMUHUI 2700 3
KT KT
macio mammuusoe | 900 o MpaMop 2700 )
KT KT
BOIA 1000 3 [UHK 7100 3
KT KT
monoko nensroe | 1030 o CTaJb, JKenes3o 7800 )
KT KT
BOJIa MOPCKas 1030 v} Menb 8900 )
KT KT
PTYTh 13600 3 CBHUHEII 11350 3
Y nearHaa
TEILJIOEMKOCTb 4200 Mok TEILJIOEMKOCTb 130 Jox
BOJbI Kr-°C CBHHIIA kr- °C
- TEeIIoTa K
ZﬁﬁngzMKOCTL 2400 A “C napoobpasoBanus | 2,3 - 106 A=
p KT - BOTBI KT
® TerioTa K
iingoeMKOCTb 2100 A - napoobpasosanus | 9,0 - 10° Ax
& KT - crmpra KT
. TEeIIoTa -
;i?onl\?;gﬁ;mb 920 A . ILTABIEHAS 2,5-10% Ao
Kr- C CBHHIA KT
TEILIOEMKOCTh 500 Hox TeIioTa 7.8.10% I[_?K
cramu kr - °C MJIaBJIEHUS CTAIH ’ KT
TeILIOEMKOCTh 400 gD TeIioTa 5.9.10% I[_HC
IIUHKA kr - °C nJ1aBJeHud ojoBa | KT
TEILJIOEMKOCTb 400 Jox TeIioTa 3.3.10° I[_HC
Meau kr - °C IJIaBJIEHUS JIHIA ’ KT
TEILJIOEMKOCTb 230 Mok TeIyIoTa CrOpaHud| 9 g . 1¢7 I[_?K
0J10Ba kr- °C crimpra ’ KT
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Temneparypa ILIaBJI€HHASI

TemMneparypa KHII€HUSI

CBHHIIA 327 °C BOJIBI 100 °C
0JI0Ba 232 °C crupra 78 °C
BOJIbI 0°C
OM - MM? o
Y aeabHoe 3JIeKTpHiIecKoe conporuBiaeane, —— (ripu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
Menb 0,017 HHUXPOM (cILIaB) 1,1
QIIOMUHUIH 0,028 expann 1,2
JKeJe30 0,10

HopmanabHBI€ ycIOBUA: TaBIeHIe 10° I1a, remmeparypa 0°C.

© MHOO, 2011 r.
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Yacts 1

K kaowcdomy u3 3adanuit 1 - 18 danvr 4 eapuanma omeema, us3
KOmopblx moibkKo o0un npasuavisviii. Homep amozo omeema o6eedume
KPYa#CcKOM.

1
:l Teno geumxerca Bgoab ocu OX. Ha pucynre "+ W¢

4
MJIsZ  9TOr0 Teja IIpencraBlien rpa(bmc

3aBHCHUMOCTH IIPOEKIIHH CKOPOCTH Ux oT

BpeMeHH t{. B kakoM uHTepBajle BpeMeHU

0 / 41618
MOZYJIb YCKOPEHMS TeIa ObLI HanGOoIbIIIM? e
1) orOcmo4dc 2) or4cno8c

3) or8cmol0c 4) orOcmo2c¢

K reny npunomens: cunet 3H um 4 H, nanpasnemnbie 3H
NEePUIeHINKYIAPHO OPYT OPYTy, KaK IIOKa3aHO Ha PUCYHEE.
Monyns paBHOZEHCTBYIOIIEH 9TUX CHIL

4H
1) mensbmre 3 H.

2) 6onbmie 4 H.
3) umeer suauyenwue mexay 3 Hu 4 H.

4) ompemenuTbh HEBO3MOKHO.
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3 . ” my =74
4‘ ITo TJIaJKOU I'OPU30HTA/IBHOU IIOBEPXHOCTHU BAOJIb 1

oceii X W Yy IBWKYTCA [ABe IIAalbbl Maccamu

m,=01xkr mu m2=0,15 KI' CO CKOPOCTIMH

1

vy =2mMm/c U v, =1M/c COOTBETCTBEHHO, KaK 7,

2
IIOKA3aHO Ha PUCYHKe. ¥ KAKON U3 IIaid MOILYyJb ?_.
Y

UMILyJIbca 6obIe?

1) y maibnl my

2) y maiobI m,

3) Moxmynu uMIysbca y 06eux maid 0qUuHAKOBbI

4) OfHO3HAYHO OTBETUTDH HEJIb3s, TAK KAK IIANOBI IBIKYTCI BO B3AUMHO
MEePIEeHINKYIIPHBIX HAIIPABIEHUAX

4 | Ppruar HaxoguTcA B PABHOBECHH IO JEWCTBHUEM ABYX CHJI, IPHUIOKEHHBIX K
ero koumam. ILneun peraara pasubr 20 cm u 100 cm coorBercTBeHHO. Moayns
MeHbIIIeH CHJIBbI, AeHcTBYyIOIed Ha pbrdar, paBex 2 H. Haiimure momgyns
O0JIBIIIEeH CUIIBI.

1) 4H 2) 5H 3) 10H 4) 20 H

5 | IBa OmHOPOOHBIX IIAPWKA, CAEJIAHHBIX W3 AMIOMHUHUA, IOJBEIIEeHbI Ha
KOHIIaX KOPOMBICJIA BECOB, MMEIOIIEr0 paBHbIe NIWHEI Iuted. Ecau ogmH us
[IaPUKOB IOJHOCTHIO IIOTPY:KeH B BOLY, & APYTOM — IIOJTHOCTHIO IIOTPYEH B
CIIMPT, TO Bechl HAXOAATCI B paBHoBecuu. Hapymmrea n1m paBHOBecue
BECOB, €CJIA COCYIBI C JKUTKOCTIMH yOpaTh?

1) paBHOBECHE Be€COB HE€ HapYIIHUTCA, TaK KaK MacCCbl IIIapUKOB
OQWMHAKOBBI

2) paBHOBecue BECOB HAPYUINTCA — IMEPETAHET IIAPUK, KOTOPBHIH OBLT
TIOTPY’KEH B CIIUPT

3) paBHOBecue BECOB HAPYIIMTCH — IEPETAHET IIAPHUK, KOTOPBHIA OBLI
IIOTPY:KeH B BOLY

4) paBHOBecwe BecOB He HApPYyLINUTCH, TaK Kak o0a IIapuKa CIelaHbl U3
AJTIOMUHUA

© MHOO, 2011 r.
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ﬂ IIBa Tema maccamu m, = 1 Kr u m, = 2 Kr, coefHUHEHHbIe HEBECOMOU

1 2
HEPACTSKUMOM HUTHIO, IBUKYTCA O TJIATKOMY CTOJIY IIOJ IEHCTBUEM CHJIbI

F = 9 H, npuioxeHHOH K TeIy Maccou m ., Kak IMOKa3aHo Ha PUCYHKE.

17

F

s I my I
AELLELLLA

Cuiia HATSKeHUs HUTH PaBHA

1) 1H 2) 2H 3) 3H 4) 6 H

7 | Tpu Tema paBHOH Macchl, CHelaHHbIe W3 ATIOMWHUG, ITMHKA W 0J0Ba U
Haxojdllyecd HIpPH ONWHAKOBOM KOMHATHOM TeMIlepaTrype, IOTPY3UIN B
TOPSYYI0 BOAY B OMHOM GOJIBIIION BaHHE U MOAEPKAIN TaM HEKOTOPOe BpeMsi.
Ilocne ycraHOBIEHUA TEILIOBOTO PABHOBECHS

1) Bce Tena HATPEIUCH [0 OAMHAKOBOM TEMIIEPATYPHI.

2) Temo W3 ANIOMUHHA HATPEJIOCHh 10 MEHbIIEeH TeMIlepaTypbl, 4YeM Teia
U3 IUHKA U 0JI0BA.

3) Bce Tema HArpeNWChH 0 PA3HBIX TEMIEPATYP.

4) Teio W3 aTIOMHHUA HArPeaoch A0 OONBINEH TeMIlepaTypbl, YeM Teia
U3 [IUHKA U 0JI0BA.

8 | Ha comprosre narpeau 200 r Bogst ot 15 °C go 73 °C. Kakasa macca cumpra
Opuia moTpadeHa Ha HarpeBanue Boabl? CumTarh, YTO BCA TEILIOTA OT
CropaHus CIMpTa UAeT HA HarpeBaHue BOIbI.

1) 59524 r 2) 5,26 r 3) 1,68r 4) 0,16 r

© MHOO, 2011 r.
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9 | Ha pucyHre cxemMaTW4eCKHM  IIOKA3aHbl JHHUHM  HaIPSKEHHOCTU
SJIEKTPOCTATUIECKOTO TIIOJA, CO34ABAEMOTO MAIEHBKUMH 3apaKeHHBIMU
mapukavu 1 u 2. Kak sapskeHsl 9Ty Mapugu?

1) wapwuku 1 u 2 3apsIKeHbI MOJI0KUTEILHO
2) mapuku 1 u 2 3apaKeHbl OTPULIATETBHO
3) mapuk 1 3apsiKeH OTPUIIATENIBHO, a IIAPUK 2 — ITOI0KUTEIHHO

4) oI1apur 1 3apdAeH IIOJIOKHUTENIbHO, a IIapuK 2 - OTpHUIIaATEJIBHO

10 .
J Ha PHUCYHEE IIpeacCTaBJeHa CXeMa JJIeKTPHUYIEeCKOU IIEIIN. COHpOTI/IBJIeHI/IH

R1 =10wMm, R, =2 Owm, HamnpsikeHue HA HCTOYHUKE IIOCTOSHHOIO TOKAa

2

U = 6 B. Uro mokakeT umeaabHBIH BOJIBTMETP, €CIH €ro IMOAKIIYUTH K

Toukam A u B?

1)1B 2) 15B 3) 2B 4) 4B

© MHOO, 2011 r.
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11 | Ha pucynrax 1 — 4 cxemMaTuiecKu n300pasKeHBI IIOCTOSHHBIE MATHUTHI H
MarHUTHbIE cTpeTku. Ha KakoM H3 PHCYHKOB HIPABHJIHHO H300paKEHO
TOJIOKeHNe HAMATHHUYEHHOH CTPEJIKM B MATHUTHOM II0JI€ IIOCTOSHHOTO
maruauTa?

1) Ha pucysxke 1

2) ma pucynxe 2

3) Ha pucymke 3 4) nHa pucyuke 4

© MHOO, 2011 r.
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12 | Ha pucynrax 1 — 4 nokasaH XoJ] CBEeTOBOTO JIy4a, IaA0Iero 13 Bo3ayxa Ha
TPAHUILy MEKIY BO3LYXOM M CTEKJIOM H IIPEJIOMJIEHHOTO Ha STOH TpaHUIIE.
Ha xaxoM wu3 ©IpeACTaBIeHHBIX PHUCYHKOB IIPABMJIBHO TIOKA3aH XOJ
MIPEJIOMJIEHHOTO Jiyda?

CTEKIIO CTEKIIO o~
BO3JYX BO3/LYX
1 2
CTEKJIO CTEKJIO
BO3IYX BO3LYX ]
3 4

1) ma pucysnxe 1 2) Ha pucyHKe 2

3) Ha pucymke 3 4) nHa pucyuke 4

13

B mpamoii HUKEeTHHOBOM IIPOBOJIOKE C ILIOIIAABI0 cedeHHsa 1 MM2 cuja

nocrogHHOro Toka paBHa 1 A. Ha kakom paccroguum apyr or Apyra
HAXOAATCA TOYKH ITOH IIPOBOJIOKH, HATIPAKEHHE MEKIY KOTOPBIMU PABHO
1B?

1) 04m 2) 1M 3) 2m 4) 25 M

3adanue Al4 ebinoaHAemMCA Y4QUWUMUCA 6 mMOM caydde, ecau
coomeemcmaeyruiasi mema yxce u3yieHd.

14 | dnpo aToma Gepumans 2Be COZIEPIKUT
1) 4 nporona u 9 HEATPOHOB 2) 4 nporoHa u 5 HEATPOHOB

3) 9 poTOHOB U 4 HeHTpOHA 4) 9 IPOTOHOB U 5 HEUTPOHOB

© MHOO, 2011 r.
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15 | lna Tpex Tes, M3TOTOBIEHHBIX U3 CTAIN WIN MeIU, IIPUBEIEHbI Pe3yIbTaThl
SKCIIEPUMEHTANbHBIX H3MEPEHWH MAacChl M ¥ KOJHMYECTBA TEIIOThI @,
HEOOXOAMMOTO [T HArPeBaHHUsA DTOTO Tejld OT HAYAIBHOU TeMIepaTyphl
20 °C 1o KOHEYHOU TeMIepaTypsl £.

Marepuan Texa m, kr | t,°C Q, x/I:x
Teno 1 cTasb 2 60 40
Temo 2 Menb 5 80 120
Temo 3 Menb 2 60 32

Ha ocoHoBanmum mpOBENEHHBIX W3MEPEHUH MOKHO YTBEpPKOATh, YTO
KOJIMIECTBO TEIIOTHI (), HeoOXoxuMoe Iid HarpeBaHus Tea,

1) yBennumMBaeTcs IIPH YBEIUNYEHUH MACCHI Tela
2) yBenW4YMBaETCA MPU YBEIUYECHUH KOHEYHOH TEMIIEPATYPhI
3) He 3aBHCHT OT MaTepuaja Teia

4) 3aBHCHT OT MaTepuaja Tejaa

IIpouumaiime mexkcm u ébinoanume 3adanus 16-18.

CBo6omHbIE, 3aTyXAIONINE U BhIHYKIEHHbIE KOJIeOaHua

Kpyr saBnenwuii, CBI3aHHBIX C MEXaHUYECKUMHU KOJIEOAHHUIMHM, UYPE3BBIYANHO
pasHooOpaseH. [Jlnd ommcaHWA MEXaHWYECKUX  KOJIe0aHWH  HCHOJIb3YIOTCA
pasnuuHble usmdeckre Mopenu. lIpocrefimuM IpUMEpPOM TAKOH MOJETH MOKET
CIIY3KATH TPy3 Maccoi m (KOTOPBIA OOBIYHO CYHTAIOT MAaTEepPHAIBHOH TOYKOLL),
MIOJBEIIEHHBIN HA JIETKOHW HPYKUHE KECTKOCTBIO k, A KOTOPOH BBIIOJHIETCS
sakoH ['yra. Konebauus sTo¥ cucreMbl B HA€ATBLHOM ciydae (IPU OTCYTCTBHUU CHJI
Tpenwsi) OyAyT HPOHUCXOAUTH II0 TAPMOHWYECKOMY B3aKOHYy, MPWYEeM AaMILUIUTYa
KoJebaHui OymeT OmpemesAThCS HAYAIBHBIM OTKIOHEHHEM TPy3a OT IIOJOMKEHUS
PaBHOBECHSI ¥ €ro HadajJbHON CKopocThi0. Takwe KomebaHWS HA3BIBAKOTCA

c80000HbBIMU, OHHM IIPOMCXOOAT C YaCTOTOMH W= VvK/m, xoropas uHasbiBaercs

cobcmeer ol wacmomoil KojiebaTeIbHOU CUCTEMEIL.

Bonee 6113K0# K peanbHOR SBISETCA MOJEIb, COTJIACHO KOTOPOM ITOABEIIeHHbIH
Ha IIpYy:KMHEe I'Py3 KojebleTcsa B BA3KOH cpele — uAKoCTH uiu rase. Eciau BeiBecTH
TAKOH TPy3 U3 IIOJOMKEHUA PABHOBECHS, 4 3aTeM IIPEJOCTaBUTh ero caMoMy cebe, To
BO3HUKHYT KOJIeOaHUA, AMIUTUTYAa KOTOPHIX OyIeT ITOCTEeIIeHHO YMeHbIaThCd U3-3a
IEeUCTBUA HA TPY3 CHIbI BA3KOTO TPEHHA CO CTOPOHBI cpenbl. Takrwe KojaebaHUA
HaseIBaOTCA 3amyxawwumiu. CKOpocTh 3aTyxaHwsa KojebaHui (CKOpPOCTB
YMEHBIIIEHUsT aMIUTUTYIbl KOJIeOAHWH) OIpEeAensderTcsi BI3KOCTHIO CpPEIbl: dYeM
OosbIlle BA3KOCTb, TE€M OBICTPee MHPH IIPOYUX PABHBIX YCIOBUSAX IIPOUCXOIUT
3aTyXaHue.

© MHOO, 2011 r.
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obnacts
pe3oHaHca

s

001acTh Maias BA3KOCTD
HU3KHX |
HacToT i obmacThb
BBICOKHX
4acToT

DOJIBIIAN BAZKOCTH

AMIUIMTYAA, OTH.C/1.

T T L il -
) l"_
123456789 ge
YacroTa U3MeHeHHs
RblH}’ﬂ\‘ﬂaIOIIIEﬁ CHIIBI

=

PucyHok. 3aBHCHMOCTD aMILTUTYABI BHIHYKJEHHBIX KOIebaHuH
rpy3a OT 4acTOThl M3MEeHEHHUd BBIHYKAAIOIIEeH CHIIbI

CoBceMm mHaye OyAyT IPOUCXOAUTH KOJIEOAHUA ITOH CUCTEMBI IIO] IEHCTBUEM
BHEIIIHEHN BBLIHYKIAIOIIEeN CUJIbI, KOTOpad IIepUOJUYecKd U3MeHAeTCs ¢ HeKOTOpOu
yacToTod . Tarkme KoiaebaHUA HA3BIBAIOTCA BblHYMcOeHHbIMU. B 3ToM ciaydae
KonebaHusa rpys3a Takme OyLyT IPOHCXOAWUTH II0 TAPMOHMYECKOMY 3aKOHY, HO, B
oTindre OT CBOOOMHBIX KOiebaHWil, aMIUIUTyaa OyZeT B3aBHCETh OT YaCTOTHI
W3MEHEHHsl BBIHYKIAWIeH cuibl. B ciay4ae eciu sTa 4acTora maja, aMIUIUTYIA
BBIHYKIEHHBIX Kosiebaunuii taxxe Oymer HeGoabiion. [lpu nmpubnmkennn 4acToTh
® U3MEHEHHS BBIHYKJAION[EH CHIBI K YacToTe COOCTBEHHBIX KoJIebaHwuit
®, aMIUIUTyZAa Kone6aHWi O4YeHb CHIBHO BO3PACTAeT. JTQ fBJIEHHE HAa3bIBAeTCH
m8xanuueckum pesonamcom, a dACTOTA, HA KOTOPOH OH HAOJIIOZAETCH —
pe3oHancHOl wacmomoli. PesoHaHC MIMPOKO pacipocTpaHeH B MPUPOJE, EMY MOTYT
OBITH ITOIBEPKEHBI BCe MEXAHUYECKHE KOHCTPYKIIUY — JeTalTH MEXaHU3MOB, MOCTHI,
3maHuA u 1.4, llpu pmanpHelinieM yBeIWYEHHHM YaCTOTHI () AMIUIUTYZA
BBIHYIK/IEHHBIX KojebaHuil cHoBa craHoBurca masoi. [lpu yBemwueHun BA3KOCTH
cpenbl, B KOTOpOH KomebiaeTca TIpys3, aMIUINTyZa Kole0aHWH IIpH pe3OHaHCce
CTAaHOBHUTCA MeEHbINle, a pPEe30HAHCHAsT 4YacroTa yMeHbliaerca. ['padwuxn,
MIOKa3bIBAMOIIME 3aBUCHMOCTh aMIUIUTYAbl A BBIHY:KIEHHBIX KOJeGaHUH rpysa OT
YacTOThl () W3MEHEHW: BBIHYKJAWONIEH Cuiabl (OpH Pa3NIHYHBIX 3HAYEHUAX
BA3KOCTH CPEZbI), TOKA3aHbI HA PHUCYHKE.

© MHOO, 2011 r.
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il Teno

BBIHYKTAIOIIEH CUJIbI, YaCTOTA H3MEHEHH KOTOPOH paBHA 6 L IIpu sTom

coBepuIaeT BBIHY K €HHbIEe KoJIe0aHua o, JIeucTBUEeM

HabJII01aeTCs MeXaHU4IeCKUH pe3oHaHc. Yacrora W3MEHEeHUs

1

BBIHYJKTAIONIEH CHJIbI YMEHBIIHWIACh 0 3 C ~, a MOAYJTb 3TOH CHJILI HeE

nsMeHwICA. UTO U3 mepedncIeHHOT0 HUKe BEPHO OIMKCHIBAET U3MEHEHUEe B
mporiecce KoaebaHuit 5Toro Tena?

1) BrIHy:xOEHHBbIE KOMeOaHU Tela IPeKpaTATC

2) aMmauTyna Koie6aHuH Tena YBeIUIUTCSA

3) aMmIuTyma KojaebaHui Tejla YMEeHBIITUTCS

4) cobcTBeHHAs YaCTOTA KOJeOaHU Tella YMEHbIIUTCS

17 | B Tabmuie npuBeaeHbI BA3KOCTH IJIA PA3IMYHBIX KUIKOCTeH. B Kakoil u3
OTHUX KHUAKOCTEH KoiebaHWs MNpPY:KUHHOTO MaATHHKA OyIyT 3aryxaTb

obIcTpee?
JKunkoctsn Baskocts, Ila‘c
Annnuu 4,6'10_3
Bona 11072
MamuanOE Macio 113'10_3
Doup 0,2:1073
1) B aHUIHHe 2) B BOZE
3) B MAIIIMHHOM MAacie 4) B sdupe

18 | B rTabiaume npuBemeHbl pPE3OHAHCHBIE YACTOTHI IS PA3IHYHBIX
KOHCTpyKIui. Kakas MX 9THX KOHCTPYKIIMH MOKeT ObITh IIPHBEIEHA B
pesOHAHCHBIE KOJebaHUA BHEIIHHUM BO3IEHCTBHEM, IIPOHUCXONAIIUM C
yacrorou 441 I'ii?

KoHcTpyRunsa PezonancHasa gacrora, '
Mocrt yepes peky 0,5
CrupanbHas MammHa 250
Oprannas Tpy6a 41
Kamepron 440

1) mocr uepes peky

3) opraunas Tpyba

2) crupanbpHaAs MalIuHA

4) KaMepToH

© MHOO, 2011 r.
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Yacrts 2

IIpu evinoanenuu 3adanuii ¢ Kpamxum omeemom (3adanus 19-21)
Heo6x00uMmMo 3anucamsb omeem 6 mecme, yKaA3aHHOM 68 meKxcme 3a0aHUsL.

Omeemom K Kaxcdomy u3 3adanutt 19-21 6ydem mHexkomopas
nocaedoeamenvnocmd yugp. Bnuwume e mabauyy eHu3y 3adanus
yugpsvt — Homepa 6biGpaHHbIx omeemoa. Kaoscdyro yugpy nuwume 6
omdeavnoii kaemouke. lugppovr 6 omeemax k 3adanusam 19-20 mozym
noemopamuves.

19 | YcranoBure cooTBeTcTBHE MeEKIy ~(DU3MYECKMMH  BEIWYMHAMH U
equHUIIAMU uX u3MepeHus B Memxaynaponuoi cucreme emuuwmi; (CH): x
KQKIOMY O9JIEMEHTY IIEPBOrO CTOJOIA IOAGepHuTe COOTBETCTBYIOIIUM
3JIEMEeHT M3 BTOPOTO W BHECHUTE B CTPOKY OTBETOB BBIOpaHHBIE HHU(PHI MO/
COOTBETCTBYIOIIIUME OyKBaMI.

OPUSNYECKHUE BEJINYNHBI EJIVUHUITbI USMEPEHUA
A) pab6ora rasa npu ero pacmmpennn 1) &
B) BuyTpenuss sHeprus 2) H
B) ynenwpuas remrora miaBieHus 3) ax/kr
4) Hax/(xr-°C)
5) IIx/(°C)

Orser: |.
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20

YCTaHOBUTE  COOTBETCTBHE  MEKAY  (PUSHYECKUMH  SBJIEHUAMH U
(pusumUeCKUMH 3aKOHAMM, KOTOpPBIE HCIOJb3YIOTCA MJIS OIMCAHUS OTUX
ABJIEHUU.

K xaxmoit mosuiuu mnepBoro croabia Iog0epuTe COOTBETCTBYIOILYIO
MO3UIHI0 BTOPOTO ¥ 3AMHUIINTEe B TAOMWIly BBIOPAHHBIE IMQPHI IO
COOTBETCTBYIOILIIMH OYKBaMH.

OPUSNIYECKHUE ABJIEHNUSA OPUSNIECKHUE
3AKOHbI
A) zaBucuMocTh MexIy HampskenweM, 1) 3axon J[xoymnsa-Jlemma
CHJION TOKa M  COIPOTHUBIIEHUEM 2) 3
yJacTKa dJIeKTPHUUECKOMH eI aj?;?fpmecig;%a}[elmﬂ
B) cosepiienre SIEKTPUYECKMM TOKOM 3apsiga

paboTrel  TpHu
pesucrop

[POTERAHMM  H9€PE3 gy 3akon ITackansa

B) pasgenenne 5IeKTPHUYECKHX 3apsamoB 4) 3axon Oma

opu TIOMOTITH 9IeKTPO(OPHOH  5) Bropoit 3aKOH
MallluHbI HyroTona
A B B
Orser: |.

© MHOO, 2011 r.
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21 | Teno pmBmkerca Bmoap ocu OX. Ha pucynke mnpexncraBneH rpadux
3aBUCHMOCTH IIPOEKIUH cKopocTy Tena Ha ock OX ot Bpemenu ¢. Ucmonbays
PHCYHOK, BHIOEPUTE U3 IPEAI0KEHHOTO ITEPEYHI 08a BEPHBIX YTBEPKIEHNU.
YERaxuTe uxX HOMepa.

Uxk

0 -
hity Ll t
1) B MOoMeHT BpemeHHU 1] Tel0 HAXOOUIOCH B COCTOTHUH IIOKOA
2) Ha IpOTAKEHWH HHTepBaja BpeMeHH [ <t<1; Temo aBuramock
paBHOMEPHO
3) Ha IpoTdKeHUU HHTepBajla BpeMeHH by <t < t5 koopauHaTa Teina He

Hn3MeHdaJaIacCb

4) B MOMEHT BpeMeHH 3 koopauHara Tena Obl1a 60iblle, 4eM B MOMEHT
BpeMeHH t)

5) B MOMeHT BpeMeHH ] MOy b yCKOpeHus Tena 60blle, 4eM B MOMEHT
BpeMeHH {y

Orser: |
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Yactes 3

Hrs omeema na 3adanus wacmu 3 (3adanus 22-25) ucnoaw3yiime
omdenvHblii. nNOONUCAHHLLIL JaAucm. 3anuwiume cHA4AAA HoOmep
3adanus, a 3amem omeem Ha coomeememayruiee 3adanue.

22 | Ucnonb3ys mratuB ¢ MyQTOM © JAOKOH, NOpPY:KHUHY, HA00pP TPy30B H
CeKyHioMep, coO0epuTe SKCIIEPUMEHTAIBHYIO YCTAHOBKY VIS HCCIeIOBAHUSI
CBOOOMHBIX KojiebaHWil mpy:kuHHOrO MaaTHuKa. Omnpemenure BpeMms s
20-30 mosmHBIX KOJeOAHWN W BBIYHUCINTE IIEPHO] KOJeOaHUU AJII TPY30B
PAaBIMYHBIX Macc.

B 6s1anke orBeTos:

1) cmenmatiTe pUCYHOK SKCIEPHMEHTAILHON YCTAHOBKY;

2) mamepbre mnurenbHOCTh 20-30 MONMHBIX KonebaHWM AJId TPY30B TPeEX
PAaBIMYHBIX MacC, Pe3yJIbTAThI IIPECTABbTE B BUIE TAOIUIILI;

3) BBMUCIHTE IEPHOA KOJeOAaHWH [ KaMXAOTO Ciydas, pesyJbTaThl
OKPYTJIUTE IO COTHIX J0JeH CeKYHABI U 3aHECUTE B TAOIHILY;

4) cchopmyupyiTe BBIBOJ O 3aBHCHMOCTH II€PHOIA CBOOOIHBIX KOJIeOAHMUIA
OPY;KUHHOTO MAaATHUKA OT MacChl Tpy3a.

3adanue 23 npedcmaensem cob6oii 6onpoc, HA KOMOpPbLIL Heo6xo0umo
damv nucvmennvlii omeem. Iloanviii omeem 0oascen @K.AIOUAMb He
MO.IbKO omeem Ha 60NPOC, HO U €20 PA36EePHYMOoe, 102UUECKU C8A3AHHO0e
ob6ocHosaHue.

23 | IBumxyTca 7M 3apasKeHHbIE YACTHUIIBI B HE3apAKEHHOM IIPOBOIHUKE B
OTCYTCTBHE dJIeKTprIecKoro Toka? OTBeT mOsICHHUTE.

Haa 3adanuit 24-25 Heobxodumo 3anucamb nOJAHOE peuleHue,
eéK.il04alowee 3anucb Kpamkozo ycaoeus 3adaxu (/[Jawno), 3anuce
¢dopmyn, npumenHeHue KOmopwvix Heo0xo0umo u 00CMAMOUHO O
pewenus 3adavu, a makKyce mamemamuvecKue npeoopPA306aAHU U
paciempul, npueodsuiue K 4uc10860my omeemsy.

24 | C xaxoil BBICOTHI JO/KHA ObLTa OBl MAAATh KAIUIA BOIBI IPU OTCYTCTBUH
COIPOTHUBJIEHHUS BO3[yXd, 4YTOOBI IIPH yAape O 3eMJII0 OHA 3aKuiena?
CunraTh, YTO0 Ha HarpeBaHue Boabl upeT 40% HaYaIbHON MeXaHWIECKOH
sHepruu Kamau. HavansHyio TeMneparypy Kammu npuHATb pasHoi 20 °C.

25 | dmerTpodaliHUK, moTpebaaomui MomHocTh 2,1 kBt, 3a 5 MuHyT HarpeBaer
1,5 nutpa Bogbr or Temmeparypbl 10 °C mo xumenua. Ounpenmemute KIIJ|
3TOTO0 JIEKTPOYaUHUKA.

© MHOO, 2011 r.
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HNHCTpYKIHS 110 BHINMMOJHEHUIO Pa00T

Ha sBrimonHenve sK3aMeHAIMOHHON paboThl 1O (PU3WKE OTBOZUTCA 3 dYaca
(180 mumyT). Pabora cocrout us 3 yacreil u BKIOYaeT 25 3agaHuii.

Yacre 1 comep:xur 18 zamammit (1-18). K rammgomy samaHwio TpUBOIUTCA
4 BapuaHTa OTBETA, U3 KOTOPBIX TOJHKO OJWH BepHbIH. [Ipu BEIMONHEHNN 3amanus
yactu 1 o6BeauTe KPY:KKOM HOMEp BHIOPAHHOTO OTBETA B SK3aMeHAIMOHHON paboTe.
Eciu BbI 06Besiu HE TOT HOMEp, TO 3aYEPKHUTE STOT 00BEIEHHBIN HOMED KPECTUKOM,
a 3areM o0BeIuTE HOMEP MPABUIBHOIO OTBETA.

Yacts 2 BraouaeT 3 3aganua ¢ KpaTkum orBeroM (19-21). Ilpu BhImoaHEHUM
3aJaHUM YaCTU 2 OTBET 3aIUCHIBAETCA B DK3aMEHAIIMOHHOMW paboTe B OTBEIEHHOM
17151 BTOTO MecTe. B ciyuae 3anmcu HEBEPHOTO OTBETA 3a4YEPKHUTE €T0 U 3aIHUIINTE
PAAOM HOBBII.

Yacts 3 comepsxut 4 3amanusa (22-25), Ha KOTOpbIe ClIenyeT AATh Pa3BEPHYTHIN
orser. OTBeTHI Ha 3aaHUA YACTH 3 3AMUCHIBAIOTCA HA OTIEIHLHOM JIHCTE. SafaHue
22 — JKCIIEPUMEHTAJIbHOE, U JJIS €ro BBIMOJIHEHUS He00XOIUMO BOCIIOJb30BATHCSI
1a60paTOPHBIM 000Dy IOBAHUEM.

IIpu BbMMHCIEHHAX paspeniaeTcd HCIOIb30BATh HEIPOIPAMMUPYEMBIH
KaJIbKyIATOP.

CoBeTyeM BBIIIOJHATH 3aJaHUA B TOM IOPALKE, B KOTOpoM oHM faHbl. C menbio
S9KOHOMWY BPEMEHH IIPOILyCKaiiTe 3afaHne, KOTOPOe He yIaeTcd BHIIOJIHUTH CPasy,
U mepexojuTe K cienyoouieMmy. Kcium mocie BBITONHEHHA Bced paboThl y Bac
OCTaHeTCs BPeMs, TO MOKHO BEPHYTHCA K IPOILYIIIEHHBIM 3aIaHUIM.

Bamnel, monyueHHble BaMu 3a BCe BBINOJHEHHBIE 3aJaHUA, CyMMHPYIOTCH.
ITocrapaiiTech BBITOJHUTHL KaK MOMKHO O0OJIbIE 3afaHWii W HaAbparh KAK MOKHO
foJbIliee KOIMIECTBO GANIIOB.

sKenaem yenexa!

© MHOO, 2011 r.
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3

Huxe IIPUBEAEHBbI CIIPABOYHbIE AJaHHbIE, KOTOPbIE€ MOIyT HOHa,I[O6I/ITBCH BaM

MIPH BBITIOJHEHUH PAGOTHI.

Hecarnanbie mpUCTaBKH
HawnmenoBanue O6o3Havyenre Muoxurens
rura T 10°
Mera M 108
KHJIO K 10°
TeKTO r 102
CaHTH c 1072
MUJLITH M 1073
MHKPO MK 1070
HAHO H 1070
KoncTaHTBI

M
YCKOpeHHe CBOOOTHOTO MaleHud Ha SeMiie g=10 ?
rpaBUTAIMOHHASA ITOCTOSHHAS G=6,7- IO_HH'—Z12

KT

CKOPOCTH CBETa B BAKyyMe c=3-10° %
3JIEMEHTAPHBIN DIEKTPUIECKUH 3aps/ e=1,6- 109 Kn

© MHOO, 2011 r.
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IlmoTHOCTE
KT KT
OeH3uH 710 — npesecuHa (cocHa) | 400 —
M M
KT KT
CITAPT 800 — napadux 900 —
M M
KT KT
KepPOCHH 800 3 ATIOMUHUI 2700 3
KT KT
macio mammuusoe | 900 o MpaMop 2700 )
KT KT
BOIA 1000 3 [UHK 7100 3
KT KT
monoko nensroe | 1030 o CTaJb, JKenes3o 7800 )
KT KT
BOJIa MOPCKas 1030 v} Menb 8900 )
KT KT
PTYTh 13600 3 CBHUHEII 11350 3
Y nearHaa
TEILJIOEMKOCTb 4200 Mok TEILJIOEMKOCTb 130 Jox
BOJbI Kr-°C CBHHIIA kr- °C
- TEeIIoTa K
ZﬁﬁngzMKOCTL 2400 A “C napoobpasoBanus | 2,3 - 106 A=
p KT - BOTBI KT
® TerioTa K
iingoeMKOCTb 2100 A - napoobpasosanus | 9,0 - 10° Ax
& KT - crmpra KT
. TEeIIoTa -
;i?onl\?;gﬁ;mb 920 A . ILTABIEHAS 2,5-10% Ao
Kr- C CBHHIA KT
TEILIOEMKOCTh 500 Hox TeIioTa 7.8.10% I[_?K
cramu kr - °C MJIaBJIEHUS CTAIH ’ KT
TeILIOEMKOCTh 400 gD TeIioTa 5.9.10% I[_HC
IIUHKA kr - °C nJ1aBJeHud ojoBa | KT
TEILJIOEMKOCTb 400 Jox TeIioTa 3.3.10° I[_HC
Meau kr - °C IJIaBJIEHUS JIHIA ’ KT
TEILJIOEMKOCTb 230 Mok TeIyIoTa CrOpaHud| 9 g . 1¢7 I[_?K
0J10Ba kr- °C crimpra ’ KT
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Temneparypa IJIaBJI€HUA Temneparypa KHII€HUA
CBHHIIA 327 °C BOIBI 100 °C
0JI0Ba 232 °C crupra 78 °C
BOZBI 0°C
OM - MM
Y aeabHoe 3JIeKTpHiIecKoe conporuBiaeane, —— (ripu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
Menb 0,017 HHUXPOM (cILIaB) 1,1
QTIOMUHUH 0,028 expann 1,2
JKeJe30 0,10

HopmanabHBI€ ycIOBUA: TaBIeHIe 10° I1a, remmeparypa 0°C.

© MHOO, 2011 r.
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Yacts 1

K kaowcdomy u3 3adanuit 1 - 18 danvr 4 eapuanma omeema, us3
KOmopblx moibkKo o0un npasuavisviii. Homep amozo omeema o6eedume

KpPYys#CKOM.

1 | Temo gemxerca Bmoab ocu OX. Ha pucyHke mis 9TOro teia IpencTaBiieH
rpadMK 3aBHCHMOCTH KOOPIMHATBEI X OT BpeMeHH f[. B kaxom wmuTepBaie
BpPEMEHH MOMIYJ/Ib CKOPOCTH Tejia ObLI HAanOOIbIINM?

X, M

5
4

Lad

-2

TG T
L 214 \6 8 1y12

1) B unrepsase Bpemenu ot 0 ¢ 10 6 ¢

2) B unTepsBasie Bpemenu ot 12 ¢ 10 20 ¢

3) B unTepBase Bpemenu ot 6 ¢ 1o 10 ¢

4) B unrepsaie Bpemenu ot 10 ¢ g0 20 ¢

[ 141 16[18120¢¢

2 | K reny npunoxensr cuisl 12 H u 16 H, nanpasienubie
NepIeHJUKYIAPHO APYT OPYTy, KAk MOKa3aHO Ha PHUCYHKe.
Monyns paBHOREHCTBYIOIIEH 9THUX CHIL

1) 6oabmre 16 H.

3) umeer 3uauenwue mexxay 12 Hwu 16 H.

© MHOO, 2011 r.
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3

Ilo rmagkoi ropu3oHTATIBHOM ITOBEPXHOCTH BIOJIb OHOM IIPIMOH ABHKYTCS

nBe manoer Mmaccamu m, = 0,15 kr u m, = 0,2 Kr co ckopocTaMu v, = 2 m/c

1 2 1

u v, = 1M/c COOTBETCTBEHHO, KaK I[OKA3aHO HA PHCYyHKe. UeMy paBeH

2

CyMMAPHBIN UMILYJIbC I1ai6?

m, {,'2 m al
1) 0,1 kr-m/c 2) 0,4 xr-m/c
3) 0,5 kr-m/c 4) 0,55 xr-m/c

Prryar HaxoguTca B paBHOBECUH IOJ AEHCTBHEM [BYX CHJI, IPUIOKEHHBIX K
ero xoumam. Ilmeun prraara pasubt 60 cm 1 90 cm coorBercTBeHHO. Moaynb
Oosbllied cuiIbl, mercTBYyIOIed Ha pbrdar, pasen 6 H. Haiigure momynn
MEeHbIIIeH CUJIbI.

1) 2H 2) 3H 3)4H 4) 5H

I[Ba OMHOPOJHBIX IMIapHKa, CAEe/JIaHHBbIX HN3 aJIOMHHHUA, IIOJABEII€Hbl Ha
KOHIIaX KOPOMBIC/IA BECOB, UMEIOIIEr0 PaBHbIE MJIMHBI ied. Eciau ogun us
IIapPUKOB MOJTHOCTBHIO MOTPYsKEH B BOMY, & APYrol — MOJHOCTHIO IIOTPYKEH B
CIIUPT, TO Bechl HAXOATCI B paBHOBecuu. Kak cooTHocATCS MeXIy co0O0i
MAacchl IIapUKOB?

1) Macchl HIAPUKOB OJUHAKOBEI
2) macca mapuga, IOTPy:KEeHHOTO B BOJY, 60JIbIIe
3) Macca mapuia, morpy:KeHHOr0 B CIIUPT, 6OJIbIIe

4) OfHO3HAYHO OTBETHUTH HEJNIb3f, TAK KAaK IIAPUKH IOTPY:KEHbI B pa3HbIe
KUTKOCTH

=2Kr u m

Tejla MaccaMu ml 92

= 1 Kr, coemluHEHHbIE HEBECOMOM

HBa

HEPACTSKUMOM HUTHIO, IBUKYTCA O TJIAJKOMY CTOJIY IIOJ IEMCTBUEM CHUJIbI

F =9 H, npunosxennoi K Tery Maccoi m,, KaK OKa3aHO HA PUCYHKe.

s I I my I L
Cuiia HaTS;KeHUS HUTH paBHA
3) 6H 4) 9H

1) 3H 2) 45H

© MHOO, 2011 r.
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7]

TpI/I Teaa paBHOﬁ MacCChl, CAeJaHHble H3 aJIOMHHH{A, ITHMHKa W 0J0Ba H
Haxondlrecd IIpU OAMHAKOBOM TeMIlepaType, IOIPY3UIN B TOPIUIyIo BOAY B
OIHOUM OOJBIION BaHHE ¥ MOJAEP/KATHM TaM HEKOTOpOe BpeMs [0
VCTAHOBJIEHUS TEIJIOBOTO paBHOBecHsa. Boga B BaHHe IPU OCTHIBAHUK

1) Iepegasia BCe TpeM TejlaM OAMHAKOBO€ KOJINYECTBO TEILJIOTHI.

2) mepepmana Teny W3 ATIOMHUHUA HAWOOJbIIEE KOJIMYECTBO TEIUIOTHI, a
TeJly U3 IIUHKA — HaMeHbIIlee KOJIMIeCTBO TeIJIOTHI.

3) mepenmana Tenmy W3 aNIOMUHUA HAaWMEHbIIEe KOJIMYECTBO TEILIOTHI, a
TeJIy U3 0JIOBA — HAUOOJIbIIIee KOJIMIECTBO TEILIOTHL.

4) mepepmana Tely W3 ATIOMHUHUA HAWOOJbIIEE KOJIMYECTBO TEIUIOTHI, a
TeJly U3 0jI0Ba HauMeHbIIlee KOJIUYECTBO TEIVIOTHI.

CKOJIBKO TrpaMMOB KEpPOCHHA HeOOXOmuMO cixeub, uyrTobbl Harperb 100 kr

Bozael oT 20 °C mo kumenusa? YaeabHad TEIUIOTA CTOPAHUA KEPOCHHA paBHA

4-107 Isx/kr. Cumrarh, 4TO BCA TEIIOTA OT CTOPAHHWA KEpPOCHHA WAeT Ha
HarpeBaHWe BOIBI.
1) 8r 4) 8840 r

2) 84r 3) 840r

Ha pucynke cxeMaTH4eCcKH TOKAa3aHbl JIMHHKA  HANPAKEHHOCTH
SJIEKTPOCTATHYECKOTO IIOJIA, CO3JABAEMOT0 MAIEHBKUMHU 3apaKeHHLIMH
mapukavu 1 u 2. Kak sapsaimeHsl o™y MIapuKu?

1) mapuku 1 u 2 3apsKeHbI MTOI0KUTEIHHO
2) mapuku 1 u 2 sapsKeHbl OTPULIATEIBHO
3) mapuk 1 3apsixeH OTPUIIATENIBHO, a IIAPUK 2 — OI0KUTEIHHO

4) mapuk 1 3apsiKeH IOM0KUTEIHHO, & IIAPHUK 2 — OTPUIIATEIHHO

© MHOO, 2011 r.
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1 .
—OI Ha pucynke mpemcraBieHa cxeMa 3I€KTPHYECKOM A R B R, C
|—e—| |
menu. ComporusieHus R1 =1 Owm, R2 = 0,5 Om,
HAIPSKEHWe Ha WCTOYHHUKE IIOCTOSIHHOTO TOKA 0
f
U=6B. Uro nokasker wuIealbHBIH BOJIBTMETP, 5 &
€CJIN ero MONKJIIOYNATh K ToukaM B u C?
1) 1B 2) 2B 3) 4B 4) 6 B

11 | Ha pucynrkax 1 — 4 moxasaHa cxeMma OIBITA JpcTefa II0 OOHAPY:KEHUIO
MAarHUTHOTO IIOJI IIPOBOJHHMKA C IIPOTEKAIOIIMM II0 HEMY 3JIEKTPUIECKUM
TokoM. Ha KakoM u3 pHCYHKOB IpaBUIBHO HU300pasKEeHO IIOJIOMKEHUE
HaMarHu4eHHOH CTPEJIKH B MATHUTHOM II0JI€ IIPAMOTO IIPOBOTHUKA C TOKOM?

3 4
1) ua pucynke 1 2) Ha pucyHre 2

3) Ha pucyHke 3 4) Ha pucyuke 4

© MHOO, 2011 r.
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12 | Ha pucynrax 1 — 4 mokaszaH XOJ CBETOBOTO JIy4a, IaJaioIero U3 CTeKjia Ha
TPAHUITy MEKIY CTEKJIOM M BO3IAyXOM H HPEIOMJIECHHOTO HA JTOH T'PaHHUIIE.
Ha xakoM w®3 mOpe[CcTaBIeHHBIX PHCYHKOB MIPABHJIBHO IIOKa3aH XOJ
MIPEJIOMJIEHHOTO Jiyda?

BOALYX i BOAIYX

CTEEIO / CTEKNO /

1 2

BOIYX / BOVIYX
CTEKIO / CTERA0 /

3 4

2) Ha pucyHge 2

1) ma pucysnxe 1

3) Ha pucynke 3 4) Ha pucyuke 4

ﬂ B mpaMoit HHXPOMOBOH IpOBONOKe C ILIOMAAbI0 cedeHHT 1 MM cHia
MOCTOAHHOTO TOKa paBHa 1 A. KakoBo HampsixkeHHe MeXKIy TEMH TOYKAMU
STOH IIPOBOJIOKH, KOTOPbIE HAXOAATCA APYT OT APYTa Ha PACCTOSHUH 2 M?
1) 0,45B 2) 1,L1B 3) 2B 4) 22B

3adanue Al4 evinoaHAEemMCA YHUAQUWUMUCA 6 mMOM caydde, ecau
coomeemcmaeyruiasi mema yxce u3yieHd.

14 | fdnpo aroma maraus %SMg COZIEP:KUT
1) 12 nporoHOB u 25 HEHTPOHOB. 2) 25 nporoHoB u 12 HEHTPOHOB.

3) 12 mporoHoB u 13 HEHTPOHOB. 4) 13 opoToHOB 1 12 HEATPOHOB.

© MHOO, 2011 r.
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15 | lna Tpex Tes, N3TOTOBIEHHBIX U3 CTAIU WIN MeIU, IIPUBEIeHbl Pe3yIbTaThl
9KCIIEPUMEHTAIbHBIX HM3MEPEHWH MacChbl /m W KOJIMYeCTBa TEIUIOTHI @),
KOTOpOe HEOOXOAMMO OTBECTH [JI OXJIAMKAEHUA ITOTO Tejla OT HAYAIHBHOU
temmepatypst 80 °C 10 KOHEYHOH TeMuepaTypsl £.

Marepunan Texa m,xr | ¢, °C Q, x/x
Teno 1 cTab 2 40 40
Teno 2 Menb 5 20 120
Temo 3 Menb 2 40 32

Ha ocHoBanmum mpOBENEHHBIX U3MEPEHUH MOKHO YTBEpPKOATb, YTO
KOJIMIECTBO TEIIOTHI (), HeoOX0AuMoe I OXTIaXKIeHUd Tena,

1) yBenwuuBaeTcs MpH YBEIWIEHUHM MaCChI TEJIA.
2) yBeIMYMBaETCH MPHU YMEHBIIEHUH KOHEUHOU TeMIIepaTypPhI.
3) He 3aBHCHT OT MaTepHaja Teia.

4) 3aBHCHT OT MaTepHaja Teja.

IIpouumaiime mexkcm u ébinoanume 3adanus 16-18.

CBoOOgHBIE, 3aTyXaIOIINE U BEIHYKI€HHBIE KOJI€0aHUA

Kpyr saBnenwuii, CBI3aHHBIX C MEXaHUYECKUMHU KOJIEOAHHUAME, UYPE3BBIYANHO
pasHooOpaseH. [Jl1d ommcaHWa MEXaHWYECKUX  KOJIe0aHWH  HCHOJIb3YIOTCA
pasnuuHble usmdeckre Mopenu. lIpocrefimuM IpUMEPOM TAKOH MOJETH MOKET
CIIY3KHUTH TPy3 Maccoi m (KOTOPBIA OOBIYHO CYHTAIOT MAaTepPHUAIbLHOM TOYKOL),
MOJBEIIeHHBbIN HA JIETKOW IIPY:KHHE KECTKOCTHIO R, I KOTOPOM BBIIOJHIETCS
3akoH ['yka. Konebanus sToit cucreMbl B HA€aIbHOM ciaydae (IPU OTCYTCTBHUU CHII
Tpenwus) OyAyT HPOHUCXOJUTH IO TAPMOHWYECKOMY B3aKOHYy, MPHYEM AaMILUIUTYa
KoJebaHuil OymeT OmpemesAThCT HAYAIBHBIM OTKIOHEHHWEM TPy3a OT IIOJIOKEHWS
PaBHOBECHsI ¥ €ro HadaJlbHOH CcKOopocThi0. Takwe KomebaHWS HA3BIBAIOTCSA

CBOOOMHBIMM, OHH IIPOMCXONAT C YACTOTOH W= VvK/m, roropas HaspIBaercd

cobcmeenHol wacmomoil KoaebaTenbHOM CHCTEMBI.

Bonee 61m3K0it K peaabHON SBISETCA MOJEIb, COTIACHO KOTOPOH IIOJBEIIeHHbIH
Ha TIpy:KUHE Ipy3 KoyiebieTcs B BA3KOHM cpeme — :KuUmAKocTH iy rase. Eciau BbiBecTH
TAKOH IPy3 M3 IIOJIOKEHUsT PABHOBECHS, 4 3aTeM IIPeJ0CTaBUTh ero caMmomy cebe, To
BOBHUKHYT K0JIe6aHUs, aMIUINTYa KOTOPBIX OyIeT MOCTeIeHHO YMEHbIIAThCA U3-3a
IeNCTBUSI HA TPy3 CHJBI BI3KOTO TPEHWS CO CTOPOHBI cpenbl. Takwe KomeGaHus
HaspIBawTCA 3amyxarwumu. CropocTs 3aTyxaHuda KosnebaHuil (CKOpPOCTb
YMEHBIIIEHUS AaMIUTUTYAbl KOJIeOAaHHUH) OIpeAenderTcsi BA3KOCTHIO CpPEeIbl: deM
OospIlle BA3BKOCTb, TE€M OBICTpee MIPH MIPOYUX PABHBIX YCIOBUAX IIPOUCXOIUT
3aTyxaHue.

© MHOO, 2011 r.
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Pucynok. 3aBucHMOCTb aMIIUTYABI BHIHYKIEHHBIX KOIebaHuH
Tpy3a OT 4acTOThl U3MEeHEHUA BBIHYKIAIOIEeH CHIIbI

CoBcem wmHave OyIyT MPOUCXOIUTH KOJEOAHUA ITOH CHCTEMBI MOJ [E€HCTBHEM
BHEIITHEHN BBIHYKIAMOIIEN CHJIBI, KOTOPasd IEPUOJUYECKN M3MEHAETCA C HEKOTOPOH
yacroTod . Takwe Komebanwsi HA3BIBAIOTCI 6blHywcOennbimu. B sTOoM ciyuae
KojiebaHusa rpysa Takie OyIyT HIPOMCXOAHUTH [0 TAPMOHHYECKOMY 3aKOHY, HO, B
oTIIMYrMe OT CBOOOMHBIX KojiebaHWil, aMIUIUTyma OyZeT 3aBHCETh OT YaCTOTHI
W3MeHEeHHUsI BBIHY:KIAIIed cuwibl. B ciaydyae ecnu sTa dacrora Maia, aMIUIATYAa
BBIHYKIEHHBIX KojiebaHuil Tame Oymer HeOombiroh. [Ipyu mpubar:keHnH 4acTOTHI
® U3MEHEeHHd BBIHYKZAIONeH CHIBI K YacToTe COOCTBEHHBIX KoJIe0aHHH o
AMIUINTYZa KOJEGAHWI O4eHb CHJIBLHO BO3DACTAET. DTO sABIEHHE HasbIBaeTCH
MEeXaQHU1YeCKUM Pe30HAHCOM, a dYacToTa, Ha KOTOPOH OH HaOIIIaeTcs —
pPe30HaHCHOL wacmomoli. Pe3soHaHC MIUPOKO PACIpoCTPaHEeH B MPUPOJE, €My MOTYT
OBITH MTOBEP:KEHBI BCe MEXaHNUYECKHEe KOHCTPYKIIMY — JeTald MEXaHU3MOB, MOCTBHI,
3maHua W T.J0. llpu gambpHeHIIeM yBeJIWYEHUHM YACTOTHI () AMILIMTYIA
BBIHYKJIEHHBIX KOe0aHHH CHOBa craHoBuUTCA Mamoi. [lpy yBemwdyeHHU BA3KOCTH
cpenbl, B KOTOPOH Komebiaercs rpys3, aMIUIUTyAa Koie0aHUH IIpH pe30HaHCe
CTAaHOBHUTCA MEHbINIE, 4 PE30HAHCHAas dYacToTa yMeHbInaercs. | 'padukw,
TIOKa3bIBAOIINE 3aBUCHMOCTh aMIUIATYAbl A BBIHY:KIEHHBIX KOJIe0aHUU rpysa OT
YaCTOTHI (0 N3MEHEHWS BBIHYKIAOIEH CHibl (IPH PA3INIHbIX 3HAYEHUAX BA3SKOCTH
cpe[bl), IOKa3aHbl HA PUCYHKE.
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il Teno

BBIHYJKTAIOIIEH CHJIbI, YaCTOTA H3MEHEHH KOTOPOH paBHA 6 L IIpu sTom

coBepuIaeT BBIHY K €HHbIE KoIe0aHusa o JIeucTBUEeM

HabII0gaeTCH MeXaHU4YeCKUH pesoHaHC. Yacrora

1

HU3MEHEHUI

BBIHYJKTAIONIEH CHJIbl YBEIHWYHJIAch M0 9 ¢, a MOAYJb 3TOH CHIIBI HE

nsaMeHwICA. UTO U3 mepedncIeHHOT0 HIUKe BEPHO OMUCHIBAET U3MEHEHUEe B
mpoiiecce Kojaebanuit 5Toro Tena?

1) BrIHy:KOEHHBbIE KOIeOAHUS Tela IPeKpaTATC

2) aMmauTyga Kone6aHuH Tena YBeIUIUTCA

3) aMmIuTyma KojaebaHWH Tela YMEeHBIITUTCS

4) cobcTBeHHAs YaCTOTA KOJeOaHUI Tella YMEHbIIUTCS

17 | B Tabnune npuBeneHbl BA3KOCTH [ Pa3IWYHBIX Tra3oB. B KakoM u3 sTHUX
ra3oB KoaebaHuA NPY:KUHHOTO MAasSTHHUKA OYAyT 3aTyXarTh MejeHHee?

T'as Baskocts, ITac
Asor 1,67-107°
Boznopox 0,84-107
Bosayx 1,72-10_5
Temuit 1,89:107

1) B asore 2) B BOmOpOZE

3) B Bo3ayxe 4) B renuu

18 | B rTabiume npuBemeHbl PE3OHAHCHBIE YACTOTHI IS PA3IUYHBIX
KOHCTpyKIuii. Kakas MX 39THX KOHCTPYKIMH MOKeT OBbITh IIPHBEIEHA B
pe3OHAHCHBIE KOJebaHUA BHEIIHHUM BO3JEHCTBHEM, IIPOMUCXONAIINM C
gacroroir 0,51 I'ri?

KoHcTpyRKuusa PezonancHasa gacrora, I'g
Mocrt uyepes peky 0,5
CrupanbHas MamHa 250
Opraunas Tpy6a 41
Kamepron 440

1) mocT yepes peky 2) crupanbHasg MalluHa

3) oprannas Tpyba 4) KamMepToH

© MHOO, 2011 r.
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Yacts 2

IIpu evinoanenuu 3adanuii ¢ Kkpamxum omeemom (3adanus 19-21)
Heo6x00uMmMo 3anucamsb omeem 6 mecme, yKa3aHHOM 6 meKcme 3a0aHust.

Omeemom K Kaxcdomy u3 3adanutt 19-21 6ydem mHexkomopas
nocaedoeamenvnocmd yugp. Bnuwume e mabauyy eHu3y 3adaHus
yugpsvt — HoMmepa 6viGpaHHbix omeemoa. Kaoscdyro yugpy nuwmume 6
omdeavnoii kaemouke. Illugppvr 6 omeemax k 3adanusam 19-20 mozym
noemopamuvces.

19 | YcranoBure cooTBeTcTBHE MeEKAy ~(DU3MYECKMMH ~ BEIMYMHAMH W
equHUIlaMU #uX wuaMepenus B Memxmyunapomguoii cucreme emumuut (CH):
K KaiKJIOMy 9DJIEMEHTY IIePBOrO CTojI0Ia Iom0epuTe COOTBETCTBYOIIUM
3JIEMEHT M3 BTOPOTO W BHECHUTE B CTPOKY OTBETOB BBIOpAHHBIE IU(PBI IO
COOTBETCTBYIOIIMMHU GyKBAMH.

PUSNYECKHE BEJINYHNHBI EJNHHUIIBI
HU3MEPEHUA

A) ypenbHas TemnoTa cropanua 1) H

TOILTHBA

2) Ix

B) KomMuYecTBO TEIIOTHI
B) 3) Jx/kr

BHYTPEHHSIA SHEPTU

P P 4) Ilx/(°C)

5) Hx/(xr-°C)

Orser: |
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20

YcraHoBuTe

COOTBETCTBUE

MexIy — (QU3HMYECKUMH

15

ABJIEHUIMN nu

(pusumuecKUMU 3aKOHAMM, KOTOpPbBIE HCIOJb3YIOTCA MJIS OIMCAHUS OTUX
ABJIEHUN.
K xaxmoit mosuiuu mnepBoro croabiia Io0epHUTe COOTBETCTBYIOILYIO
MO3UITHI0 BTOPOTO ¥ 3AmHUIINTEe B TAOMWIly BBIOPAHHBIE IMQPHI IO
COOTBETCTBYIOILIIMH OYKBaMH.

A)

B)

B)

Orser: |.

PNINYECKHUE ABJIEHUA

mpu  HeboibmMX  medpopMalMAX ~— Teia
BOBHHKAET CHUJIA YIIPYTOCTH, MOLYJIb KOTOPOM
IPAMO MIPOTIOPITUOHAIIEH BEJIMYUHE
necopmanu

JABJIEHHE, OKA3bIBAEMOE HA TOKOSIIYIOCT
JKUIKOCTh, II€PeNaeTcsi BO BCE TOYKH
JKUNKOCTH 0e3 U3MeHeHU N

Ipy TOTPY:KEHUU Tela B JKUAKOCTH (ras) Ha
Hero JeucTByeT BBITAJKHBAIOMIAd CHIA,
IpaMo IPOIIOPIIMOHATILHAS o0BemMy
TIOT'PYKEHHOM YacTH! Tela

A b B

© MHOO, 2011 r.

PUSNYECKHE

1)
2)
3)

4)
5)

3AKOHbI

TpeTuu
HeroTona

3aKOH

3akoH ['yka

3aKOH
BCEMUPHOTO
TATOTEHUA

3aKoH Apxumena

3akoH Ilackamns
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21 | Teno mBmkerca Bmoap ocu OX. Ha pucyske mnpexncraBneH rpadux
3aBUCHMOCTH IIPOEKIH cKopocTy Tena Ha ock OX ot Bpemenu ¢. Ucmonbays
PHCYHOK, BBIOEPHUTE U3 IPEAI0KEHHOTO ITEPEYHI 08a BEPHBIX YTBEPKICHU.
YEKaxmuTe ux HOMepa.

U,

"1 4 t

1) B MOMEHT BpeMeHHU ¢, TeI0 HaXONUIOCk B COCTOAHUH OKOA

2) Ha TPOTAXKEHWN HHTEPBAIA BpPEMEHU 1,‘2<t<t3 TEJI0 JBUTAJIOCh
PaBHOMEPHO

3) Ha mpoTSiKeHHH HHTepBaja BpeMeHH Uy < t < {5 KoopamHaTa Tema He
HU3MeHAIach

4) B MOMEHT BpeMeHH t5 koopanHaTa Tena 6bL1a 6onblIe, YeM B MOMEHT
BpeMeHH t)

5) B MOMEHT BpEMEHH t4 MOAYJ/Ib YCKOPEHHA Tejla MEeHbIle, YeM B MOMEHT

BpemeHH {;

OrtBer: |

© MHOO, 2011 r.
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Yactes 3

Hrs omeema nHa 3adanus wacmu 3 (3adanus 22-25) ucnoaw3yiime
omdoenvHblii. nNOONUCAHHLLIL JaAucm. 3anuwiume cHA4Aaad Homep
3adanus, a 3amem omeem Ha coomeemcemaeyruiee 3adanue.

22 | Ucnonb3ys mratuB ¢ MyQTOM ¥ JIAOKOH, NOpPY:KHHY, HA00pP TPy30B H
CeKyH/ioMep, coOepuTe SKCIIEPUMEHTAIBHYIO YCTAHOBKY VIS HCCIIeIOBAHUS
CBOOOMHBIX KoyiebaHwil Npy:KuMHHOrTO MaaTHuKa. Omnpemenure BpeMms s
20-30 mosmHBIX KOJIEOAHWH M BBIMHUCINTE YACTOTY KOJeO0aHWH IJIi TPy30B
PaBIMYHBIX Macc.

B 61anke orBeTos:

1) cmenatiTe pUCYHOK SKCIEPHMEHTAIHHON YCTAHOBKH;

2) wuamepbre mmutenbHOCTH 20-30 mOMHBIX KOIEOAHUN AJId TPY30B TpPEX
Pa3IUYHBIX MACC, Pe3yJIbTaThI IPEACTaBbTE B BHU/E TAOIHUIIHL;

3) BBMUHCIWUTE 4YACTOTY KOJeOAHUU [ KaKIOTO CIydas, pesyJbTaTbl
OKPYTJIIUTE JI0 AEeCATHIX Aojei I'1 u 3aHecuTe B Ta0IUILY;

4) copmyupyiiTe BBIBOL O 3aBHCHMOCTH YACTOTHI CBOOOIHBIX KOJIeOAHMI
IPYRUHHOTO MAATHHUKA OT MacCHI Ipysa.

3adanue 23 npedcmaensem coboii 6onpoc, HA KOMOPbLIL Heo6xo0umo
damv nucvmennvlii omeem. Iloanvitii omeem 0oascen @KAIOUAMb He
MO.IbKO omeem Ha 60NPOC, HO U €20 PA36EePHYMoe, 102UUECKU C8A3AHHOe
obGocHosaHue.

23 | CoyonrHoMy MeTaJTHYecKOMYy LIapy COOOIIAIOT 3JIeKTPHYecKui 3apay. Yemy
PaBHO BJIEKTPHUYECKOe IToJie BHyTpH 3Toro 1mapa? OTeer moscHuTe.

Haa 3adanuit 24-25 mHeobxodumo 3anucamb nOJAHOE peuleHue,
eéK.l04alowee 3anucb Kpamkozo ycaoeus 3adavu (/[Jawno), 3anuce
cdhopmyn, npumenHeHue KOmMopwvix Heo0xo0umo u 00CmMAMOUHO 05
pewenus 3adavu, a makKsce mamemamudecKue RpeooPA306AHU U
paciempul, npueodsuiue K 4uc10860Mmy omeemsy.

24 | Kaxkoii gomxza Obuta 661 6BITH TEMIIEpATYpa TPAIUHKN, YTOOBI OHA, IManas C
BBICOTBI 6,3 KM IIpH OTCYTCTBHH COIPOTHUBIIEHHMS BO3[AyXa, IPH yaape o
3eMJII0 Harpesiach m0 TemmepaTtypsl 0 °C, He HauaB IPU STOM ILIABHUTHC?
Cuyurarh, 4YTO Ha HarpeBaHue rpaguHKu wuaer 60% ee HAYAIBHOH
MeXaHU4eCcKO! SHepTuu.

25 | dnekrpoyaiinuk morpebdaser momHocTh 1,25 kBr. Uepes kaxoe Bpemsa wus
3aKHUIIEBIIET0 YaHHWKA MPU OTKPBITON KPBIIIKE BBHIKUIUAT 1,5 nuTpa BOABI?

KII[l snexTpouaiiHuKa IPUHATH paBHbIM 92%.
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Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Hcnonesya mratuB ¢ My(QTOH Hu NanKoi, NOpPYKUHY, HAO0Op TIPy30B U
CEeKyHIOMep, co0epuTe SKCIIEPUMEHTAIbHYI0 YCTAHOBKY [JIf HMCCIEIOBAHMUI
cBOOOIHBIX KolebaHWi mpy:UHHOTO MadaTHuka. Ounpenenure BpeMs i
20-30 moHBIX KOJIE0AHUN W BBIYUCIUTE IEPHO] KOoJIeOaHUil I TPy30B
Pa3IMIHBIX Macc.

B 6nanke orBeToB:

1) caenaiiTe PUCYHOK 9KCIIEPHMEHTAIBHOM YCTAHOBKH;

2) usmepbTe maurenbHOCTh 20-30 MOMHBIX KOJaeOAaHUM I TPY30B Tpex
Pa3IUYHBIX Macc, Pe3yJIbTAThI IIPEJCTABbTE B BHIE TAOIUIIBI;

3) BBMUHCIWTE NEPHOJ KOJIEOAHWH I KAKIOr0 CiIydasd, pe3yJabTaTbl
OKPYIJIMTE /IO COTHIX J0JIEeH CEeKyH/bl U 3aHECUTE B TAOIHUILY;

4) copmynupyiiTe BHIBOA O 3aBUCUMOCTH IEPHOAa CBOOOMHBIX KOJIeOAHMH
MIPYKUHHOTO MAaATHUKA OT MAcChl Tpy3a.

XapakTepuCcTHKAa 000pPYIOBaHUA

Ilpu BeImONHEHWHW 3amaHWA  HCIONB3YeTCA CEKyHIOMep W3  KOMILIEKTa
obopymoBauus Ne'7 u koMIuIeKT obopynoBanus Ne3 B cocrase:

IITATUB J1a00PaTOPHBIN ¢ My(TOH U JIAMKOIH;
npy:kuHa xecrroctbio 40 + 1 H/wm;
3 rpysa maccoii mo 100 = 2 r.

Brumarnue! Ilpu 3amene kaxoro-au6o saeMeHTa 000pYAOBAHUS HA AHAJOTHYHOE C
OPYTUMH XapaKTEPUCTUKAMH HEOOXOZHMMO BHECTH COOTBETCTBYIOII[ME H3MEHEHHUd B
obpaserr BHITOJIHEeHHS 3aIa M.

Oo6pasel BO3MOKHOIO BBINMMOJTHEHHA:

1) pUCYHOK 9KCIIEpUMEHTATbHON YCTAHOBKHU:
L,

© MHOO, 2011 r.
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2)u 3)
| mysam | T | Bpews | O
(r) Koliebauuii n |Komebanuii ¢ (c) T—t/n ()
1 0,1 30 9,5 0,32
2 0,2 30 13,3 0,44
3 0,3 30 16,3 0,54

IlorpemaocTs n3Mepenusa BpeMenu ¢ cocraBiugeT =0,5 ¢, HO3TOMY IIOIPEITHOCTD
u3MepeHud mepuoja Komebanuii cocrasaser =0,02 c.

4) BeiBox: mpu yBeIWYEHHMHM MAacChl Tpys3a IepPHO] CBOOOMHBIX KOJeOaHHH
MPYKUHHOTO MAATHUKA YBEININBAETCS.

Yrka3anue axcnepmam

1. C ydeToM HOTPEIIHOCTH CeKyHAOMepa W3MepeHHe BpeMeHM ! KojebaHui

CHYUTaeTCa BEPHBIM, €C/JIH €T0 3HAYEHHE IIoIMagaeT B HHTEPBAJI tlck YKasaHHBIM B

TalbJInIle 3HAYCHUIM.

2. Hanwuue BbIBOZA 0 (PYHKIIMOHAIBHOU 3aBHCHMOCTH MEKIYy Maccoi rpysa u
mepuosioM KonebaHui MadTHWKA He IBIAETCI 0083aTeNnbHbIM, JIOCTATOYHBIM
cuuTaeTcs BBHIBOJ O KAYeCTBEHHOM 3aBUCUMOCTH.
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YraszaHHA 110 OIIEHUBAHUIO Bannsr

IlonHOCTHIO IPaBUIBHOE BHIMOJIHEHNE 3aJaHNUsA, BKIOYAIOIIEE:
1) cxeMaTUYHBIH PUCYHOK SKCIIEPUMEHTAIBHON YCTAHOBKH;
2) MPaBUIIBHO 3aMMCAHHBIE PE3YIHTATHI IPIMBIX U3MEPEHUH
(6 dannom cayuae — epems 30 noamwvix Koaebanuii dns mpex zpysos| 4
pasauuHBLLX Macc);
3) pacuerbl IEPHOJOB KoaebaHUU U CcHOPMYIHPOBAHHBIN IPABUILHBIH
BBIBO/I.
IIpuBenensr Bce seMEHTHI MPABHIBHOTO OTBeTa 1-3, HO JoOmyIieHa
omubKa B eIWHHUIAX H3MEPEHHs IIPH IPEACTABIEHUM pe3yIbTaToB
usMepeHus (DU3NIECKOH BeJIUINHBI,
nJiu
JOIyIlleHa OIMHUOKA NpHW YKa3aHWM HHTEpBala BO3MOXKHBIX 3HAYeHHH| 3
(pu3HIeCKOil BeITHYUHBI C yI€TOM IIOTPEIITHOCTH €€ OIPE/IeIeHHST;
nJium
JIOTylleHa OmuOKa B CXEMATHYECKOM PHCYHKE SKCIEePHUMEHTAILHON
YCTAHOBKH, UJIN PUCYHOK OTCYTCTBYET.
Cmeman  pHCYHOK  OKCIEPUMEHTAIBHOH  YCTAHOBKH,  IPABHIBHO
NpUBENEHBI 3HAYEHWS MOPIMBIX H3MEPEeHHU  BeIWYHH, HO He
C(POPMYIHPOBAH BHIBOT;
nJiu 2
clemaH PHUCYHOK 9YKCIEPUMEHTATBHOM YCTAHOBKM, COPMYIHPOBAH
BBIBOJ[, HO B OJIHOM H3 YKCIEPHUMEHTOB IIPHUCYTCTBYET OLIMOKA B IPAMBIX
M3MEPEeHHUsX.
3anucaHbl TOJBKO MPABUIbHBIE 3HAYEHUS MPAMBIX U3MEPEHUI;
nJiu 1
c/iesiaH PHUCYHOK DKCIIEPUMEHTATHLHON YCTAHOBKM U YACTUYHO IIPUBEIEHBI
Pe3yIbTAThI BEPHBIX MPAMBIX H3MEPEHHUIHA.
Bce ciayuau BhImonHEHWd, KOTOphIE HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KpurepusaM BbicTaBienus 1, 2, 3 wiu 4 6amnoB. PasposueHuble 3ammucw. 0
OTcyTCcTBYE HONBITOK BBHITOJHEHUS 38 JAHUI.

Marxcumanvuuiii 6arn 4

JBmxyTca nu 3apaKeHHBIE YaCTHUIHI B He3apA:KEeHHOM IIPOBOJHUKE B

OTCYTCTBHUE 3JIEKTPHUIECKOI'0 roka? OTBer mosgcHuTe.

Oteer. [IBumxyTes.

OGocuoBanme. B orcyTcTBHE SIIEKTPHYECKOTO0 TOKA 3apSyKeHHBIE YACTHIIBI

(9JIEKTPOHBI M HOHBI) [OBMIKYTCI BHYTPH HE3apSKEHHOTO ITPOBOIHUKA,

HO 9TO

ABHIKEHHUE He YIIOPAAO0YeHHOe, a xaomu1iecrKkoe mensiosoe. HpI/I TaKOM OIBUXKEHHUU He

TIPOUCXOJUT IIEpeHOca 3apaAa U3 OMHOH 00JaCTH IPOBOIHUKA B IPYTYIO.
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YkazaHuA 110 OIEHUBAHUIO Banasl

IIpencraBneHo HmpaBWIBLHOE peIIeHMe, BKIIOYAIOINIEe OTBET (B JaHHOM
ciydae — 1. 1), u gocrarodHoe 060OCHOBaHUWE, He cojepskamiee omubok (B[ 2
JAHHOM Ciydae — II. 2).

Ilpencrasneno pemenue, cojep:kaliee NPABWILHBIA  OTBET HA
[IOCTaBJIEHHBIN BOmpoc U obocHoBanwe. Ho mpu sTom oGocHOBaHue He
ABJIAETCS JOCTATOYHBIM, XOTSI COMEPIKUT KOPPEKTHOe YKasaHHe Ha
(usuueckue siBieHus (3aKOHBI), IPHYACTHBIE K 00CY’KIaeMOMy BOIIPOCY; 1
nJjimn

[IPEJICTaBIeHO OOOCHOBAHWE, COAEPIKAallee KOPPEKTHBIE DPaCCy:KIeHMs,
NPUBOAAININE K IPABUJIBHOMY OTBETY, HO OTBET IBHO HE Cd)OpMyJII/IPOBaH.
IIpencraBnensl o0upe paccy:KIeHHs, He OTHOCSIIMECS K OTBeTy Ha
IIOCTaBJIEHHBIN BOIIPOC;

N

OTBET Ha BOIPOC HEBEPEH, HEe3aBUCHMO OT TOro, 4ro paccysxpenus| 0
IIpaBUJIbHBI, HEBEPHBI UJIX OTCYTCTBYIOT,
nJjim

MPEeJICTABJIEH TOIHKO IPABUILHBIH 0TBET 6e3 000CHOBaHMUIA.

Markcumanvrulii 6aan 2

C Kako¥ BBICOTHI JO/LKHA ObLIa ObI IAAATh KAIIA BOABI HPH OTCYyTCTBHH
CONIPOTHUBIEHUA BO3[yXa, 4YTOObI IPH yZape O 3eMJII0 OHA 3aKuiena?’
Cuurarh, uT0 Ha HarpeBanue Boabl uierT 40% HaYaIbHOH MeXaHWIECKOH
SHepruu Kamnn. HadanbHyo TeMepaTypy Kamiy npuHaTs pasaoi 20 °C.

Taro: E =mgh
1 =20C Q =cm(ty - 1)
t =100°C E-n=0
n=40%=0,4 mgh - = cm(t, — )
¢ = 4200 [isx/(xr-°C) po Ca-t)

&n
g =10 M/c?

p= 22001902200 _ 44600 = 841cu.
10-0,4

h=7 Omaeem: h = 84000 m = 84 ™.
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YkazaHuA 110 OIEHUBAHHUIO

Banasl

Ilpusenesno monHOE NTpPaBUIBHOE pEIeHHEe, BKIYAINEe CIeLyIOIIne
3JIEMEHTHI:

1) BepHO 3amucaHO KpaTKOe yCIOBHE 3a/a4H;

2) samncaHbl ypaBHEHHUs U (POPMYJIbI, IPUMEHEHNE KOTOPhIX HEOOX0IUMO
¥ OCTATOYHO /I PEIIeHWs 3a7ady BhIOPAHHBIM CIIOCO60M (B TAHHOM
pelieHun — @opmyasvl 048 paciema HAYAAbHOL NOMEHYUALbHOLU
oHepzuUU KaAnau, KOAUUeCmea menaomuvl U YPa8HeHUe Mmen/i08020
bananca);

3) BBINOJIHEHBI HEOOXOAMMBIE MaTeMaTHYeCKHe IIpPeoOpasoBaHUA W
pacdersl, MOPHUBOAAIINE K [IPABHJIBHOMY YHCIOBOMY OTBETy, H
MPEeJICTaBJI€H OTBET C yKAa3aHHUEM COOTBETCTBYIOIINX €JUHWI] U3MEPEeHUT,;
IIpU DTOM JOIycKaeTcd pellleHHe 'mo dYactaM' (C IIPOMEXYTOYHBIMHU
BBIUHUCJIEHUIMN).

IlpaBunsHO  3ammcaHbl  HeOOXOAUMbIE  (POPMYJIBI,  IIPOBEAEHBI
BBIUUCJIEHUS, U TOJIyYeH OTBET (BEPHBIM WM HEBEpPHBIH), HO AOIyIeHa
omruOKa B 3alMCH KPATKOTO YCIOBUA WiIH mepeBoe equnaunl B CU;

WJIN npencraBieHO IpaBHUIBHOE peIlleHHE TOJABKO B 00IeM Bume, 6e3
KaKUX-THU00 YUCIOBHIX PACIETOB;

WJIN 3anucansl ypaBHeHHd U (OPMYyJbl, HOPUMEHEHHE KOTOPBIX
HEeOoOXOMMO M MOCTATOYHO I PEIIeHud 3aJady BhIOPAHHBIM CIIOCOO0M,
HO B MaTeMaTHYEeCKHX IPeo0pPa30BAHUAX WM BBIUUCIEHUAX MOIyIeHA
omubKa.

SanucaHbl ypaBHeHUd U POPMYJIbl, IPUMEHEHNE KOTOPHIX HEOOXOAMMO U
OCTATOYHO [JIi PpEeIIeHHuA 3a/[a4¥, HO OTCYTCTBYIOT KaKHe-Iu60
rnpeobpa3oBaHusA C HUMH, HAIIPABJIEHHbIE HA PeIleHre 3a1a4u;

WJIN 3anucanbl ¥ HUCHOOJBb30BAHBI HE BCE WCXOAHBIE (DOPMYJIBI,
HeobOXOIUMBbIe JJI pellleHNs 3a/1a4H;

WJIN 3amucambl Bce UCXOMHBIE (POPMYJIBI, HO B OZHON M3 HUX HOIyIeHa
omubKa.

Bee ciayuam pemieHHs, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KPHUTEPHsM BBICTABJIECHHUSA OIIEHOK B 1, 2, 3 6asia.

Makcumanvrulii 611

© MHOO, 2011 r.
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[25 ]

6

JIeKTPOYANHUK, TOTPeOIomui MoIHoCcTh 2,1 kBT, 3a 5 MuHyT HarpeBaer
1,5 mutpa Boger ot Temmeparypsl 10 °C mo kunenus. Ompepenure KIIJ|
3TOTO IEKTPOYalHUKA.

awno: = —jm“ -100%
N=2100Br o
A
t=300c N=—22
t
— . _3 3
V=1,5-10"m Apon =0
7= 10°C 0 = em(Ty~ 1))
T, = 100°C m=p-V
J— 3 B
p = 1000 gr/m nzg.loo%:M.loo%
Nt Nt
¢ = 4200 Ix/(kr-°C)
_3 _
n = 4200-1000-1,5-10"-(100—-10) .100% =
2100 - 300
=90%.
n= Omeem: n= 0’ 9 = 90%

© MHOO, 2011 r.




®usuxka. 9 knacc. Bapuant 1

YkazaHuA 110 OIEHUBAHHUIO

Banasl

IlpuBeneno mosHOEe HpPaBUIBHOE peIleHHe, BEIYAIONIee CIeAYIOIINe
BJIEMEHTHI:

1) BepHO 3amucaHO KpaTKOe yCIOBHE 3a/a4H;

2) samncaHbl ypaBHEHHUs U (POPMYJIbI, IPUMEHEHNE KOTOPhIX HEOOX0IUMO
¥ OCTATOYHO JUIA PEIIeHWs 3a[adu BhIOPAHHBIM CIIOCO60M (B JAHHOM
peiieHun — ¢opmyaa 04 Kosppuyuenma nosesnozo Oeiicmeus,
@opmyavt 0ns pacuema KoAuLecmea meniomut, coobwyaemoli 800e npu ee
HazpesarUL, OPMYAQ 048 PACiema MOWHOCU deKMPULECK020 MOKQ,
c8:3b mexcdy maccoli u 06vemom 800bl);

3) BBINOIHEHBI HEOOXOAMMBIE MaTeMaTHYeCKHe IIPeoOpasoBaHUA W
pacueTsl, ITPUBOAAINNE K [IPABMIBHOMY YHCIOBOMY OTBETYy, H
IIpeACTaBiIeH OTBET C YKa3aHWeM COOTBETCTBYIOIIUX eIWHUIl N3MepeHUd,
IpU DTOM JOIycKaeTcsa pellleHHe 'm0 dYacTaM' (C IIPOMEKYTOYHBIMU
BBIUHCJIEHUIMN).

IIpaBunbuO 3aIIHMCAHBI Heo0X0oAuMbIe dopmynsl, IIPOBEIEeHbI
BBIYHC/IEHNS, W MOJAyYeH OTBeT (BEepPHBIM WMJIM HEBEPHBLIN), HO AOIyIeHa
omInOKA B 3alMCH KPATKOTO YCIOBUA WK mrepesoje equnaun B CH;

WJIN npencraBieHo IpaBUIBHOE pellleHHE TOJABKO B 00IeM Bume, 6e3
KAKUX-JIHO0 YHUCIOBBIX PACUETOB;

W/ 3anucanbl ypaBHeHHS U (OPMYyJIbI, HOPUMEHEHHE KOTOPBIX
HEeOoOXOMMO M MOCTATOYHO [JiA PEIIeHUd 3aJa4y BhIOPAHHBIM CIIOCOOOM,
HO B MaTEeMaTHYECKUX IIPeo0pa30BAHMAX WX BBIYMCACHHUAX IOIyIIeHA
OIIHNOKA.

3anwucaHbl ypaBHeHUd U POPMYJIbl, IPUMEHEHHE KOTOPHIX HEOOXOAMMO U
IOCTATOYHO [JIS peIleHHWs 3adadd, HO OTCYTCTBYIOT Kakue-a1ubo
MpeoOpa3oBaHus ¢ HUMH, HAIIPABJIEHHLIE Ha PEIleHNe 3a0a4u;

WNJIN 3sammcanbl ¥ HCIOJIB30BAHLI HE BCEe UCXOAHBIE (POPMYIIBI,
HEeOoOXOJUMBbIEe [IJI PEIeHUA 3a1a9H;

NJIWzanucaubr Bce ucxomHbIe POPMYJIbI, HO B OJAHOM M3 HHUX MOIyIeHAa
ommbKa.

Bce cmyuam pereHus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM
KPUTEpPHsM BBICTABJICHHUSA OIEHOK B 1, 2, 3 6asia.

Makcumanvrulii 611
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Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Hcnonesya mratuB ¢ My(QTOH Hu NanKoi, NOpPYKUHY, HAO0Op TIPy30B U
CEeKyHIOMep, co0epuTe SKCIIEPUMEHTAIbHYI0 YCTAHOBKY [JIf HMCCIEIOBAHMUI
cBOOOIHBIX KolebaHWi Hpy:KUHHOTO MadaTHuka. Ounpenmenure BpeMms i
20-30 moHBIX KOJIEOAHWH M BBIYUCIUTE YACTOTY KOJIEOAHWH A TPy30B
Pa3IMIHBIX Macc.

B 6nanke orBeToB:

1) caenaiiTe PUCYHOK 9KCIIEPHMEHTAIBHOM YCTAHOBKH;

2) usmepbre mauTenbHOCTh 20-30 MOMHBIX KoONIeOAHWI I TPY30B Tpex
Pa3IUYHBIX Macc, Pe3yJbTAThI IIPEJCTABbTE B BUIE TAOIUIIBI;

3) BBIUHUCIUTE YACTOTYy KOJEOAHWU [ KaKAOTO Cciaydasd, pe3yJabTaTbl
OKPYIJINTE JI0 [eCATHIX aosel I' u 3anecure B Tabmuily;

4) copMmynupyiTe BBIBOA O 3aBHCHMOCTH YaCTOTHI CBOOOTHBIX KOJIEOAHUH
MIPYKUHHOTO MAaATHUKA OT MAcChl Tpy3a.

XapakTepuCcTHKAa 000pPYIOBaHUA

I[Ipy BBINONHEHWW 3aaHUS  WCIOJAB3YETCI CEKyHIOMEP U3  KOMIUIEKTa
obopyzmoBauud Ne7 u KOMILTEKT 00opynoBanua Ne3 B cocTase:

[ITATUB JA00PATOPHBIN ¢ My(TOH U JIAITKOM;
npyskuHa Kecrrocthio 40 + 1 H/wm;
3 rpysa maccoii mo 100 * 2 r.

Bnumanue! Ilpu 3amMene Kakoro-i1u6o sjaeMeHTa 000pyI0BAHUS HA AHAJOTUYHOE C
IPYTUMH XapaKTEPUCTUKAMH HEOOXOZMMO BHECTH COOTBETCTBYIOI[ME€ M3MEHEHHUA B
obpaserr BHITOJIHEHHS 3aIa U,

OGpa3sern BO3MOKHOIO BBIITOJITHEHHU:

1) pUCyHOK 3KCHEPUMEHTAIBHOM YCTAHOBKH:

L

2 u3l)

© MHOO, 2011 r.
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Macca Bpema Yacrtora
Yuciao " .
Ne| rpysa m, cOmEG AR KoJie0aHui KoJie0aHui
(xr) t,(c) v=n/t, (')
0,1 30 9,5 3,2
0,2 30 13,3 2,3
3 0,3 30 16,3 1,8

IlorperiaocTs nsmepenus BpeMenu ¢ cocrasiser =0,5 c.

4) BwiBom: TpH yBeIWYEHHWHM MacChl TPy3a dYacToTa CBOOOTHBIX KOJIeOaHUH
TIPYKUHHOTO MASITHUKA YMEHbBIIIAETCA.

YxkaszaHue skcmepram

1. C yyeroM DOTPEIIHOCTH CEKyHIOMepa HW3MEeHeHWe BpPEeMeHH KojaebaHuil i
CIUTAETCS BEPHBIM, €CJIM €T0 3HAYEHWe M0IajaeT B MHTEPBaI 1 ¢ K yKasaHHBIM B
TabJIuIle 3HAYCHUIM.

2. Hanuuwe BBIBOZIA 0 (DYHKIIMOHAJIHHOM 3aBHCHMOCTH MEMKIY MACCOM Tpysa u
9acTOTOM KOJeOaHui MaATHUKA He dBIAeTCI 00513aTelbHBbIM, [JOCTATOYHBIM
CYUTAETCS BHIBOJ O KAUECTBEHHOHN 3aBUCHMOCTH.

© MHOO, 2011 r.
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YkazaHuA 110 OIEHUBAHHUIO

Banasl

IlomHOCTBIO IPaBUIBHOE BHIIOJTHEHNE 3aJaHNA, BKIIOYAIOIIEE:

1) cxeMaTUYHBIN PUCYHOK DKCIIEPUMEHTAIbHOM YCTAHOBKH;

2) IpaBUIIBHO 3aIIMCAHHBIE PE3YIbTAThI MPIMbIX H3MEPEHUH

(6 dannom caywae — epems 30 noawnwvlx Koaebarul 0as mpex 2zpy308
PA3AULHBLX MacC);

3) pacuersl u cPOPMYIHPOBAHHBIN TPABUIBHBINA BHIBOI.

IIpuBenensl Bce BIeMEHTHI NPABUIBHOTO OTBeTa 1-3, HO [IOIylleHa
omubKa B eIUHHUIAX H3MEPEeHHsd IIPH IPEACTABIEHUHM pe3yIbTaToB
n3MepeHud (PU3NIECKOH BeIUIHHBI;

nin

JOIyIleHa OIMMOKA NpPHW YKAa3aHWM HHTEPBAjIa BO3MOXKHBIX 3HAUYEHHUH
(pusHUeCKoil BEIHYUHBI C yI€TOM IIOTPEIITHOCTH €€ OIPEIeIeHHT;

nin

JOIyIleHa OIIMOKAa B CXeMaTUIEeCKOM PHCYHKe SKCIIePUMEHTAIbHOH
YCTaHOBKH, WJIM PUCYHOK OTCYTCTBYET.

Cmenan  pHCYHOK  9KCIEPUMEHTAIHHON
OPUBENEHbl  3HAYEHHS  IMPAMBIX
C(POPMYIHPOBAH BHIBOT;

nJIn

coelaH PHUCYHOK OKCIEPUMEHTAIBHOM YCTAHOBKH, C(OPMYJIMPOBAH
BBIBOJI, HO B OJJHOM M3 SKCIIEPUMEHTOB MPUCYTCTBYET OIITHUOKA B MPIMBIX
HM3MEpPeHHusX.

YCTaHOBKH,
u3MepeHu

IIPaBUJIBLHO
BeJIWYMH, HO He

3anucaHbl TOJBKO MPABUIbHBIE 3HAYEHUSA MPAMBIX U3MEPEHUIH;

nian

clenaH PUCYHOK dKCIIEPMMEHTAIbHON YCTAHOBKHU U YaCTUYHO IIPUBEIEHBI
pe3yabTaThl BEPHBIX IPAMbBIX H3MepeHuH.

Bce cinyuau BhImONHEHWS, KOTOPbIE HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KpurepusaM BbicTaBienus 1, 2, 3 wiu 4 6amnoB. Pasposuenubie 3ammucw.
OTcyTCTBYE IONBITOK BHITIOJIHEHHUS 3a/IaHMS.

Maxcumanvruvlii 6011

4

@ CIuTOIIHOMY MeTaJUIMYeCKOMY IIapy COOOIIAI0T SIEKTPUIECKUH 3apsj.
Uemy paBHO 3J€KTPHYECKOE o€ BHyTpH 3Toro mapa? OTBeT moscHuUTe.

OTBeT. OIeKTpHYECKOe II0JIe BHYTPH 3apA:KEHHOTO IIPOBOZAIIETO IIapa PaBHO

HYJIIO.

O6ocHoBanue. FEciu 06n1 3apaa, coobuaembri

MeTaJIMIeCKOMYy  Iapy,

pacmopenenuicsa Obl TaK, YTO BHYTPH IIapa CyIeCTBOBAIO ObI 3JIEKTPHYECKOe II0JIe,
TO BTO IOJ€ BBI3BAJO OBl YIOPAMOYEHHOE IBHKEHHE CBOOONHBIX 3aPAKEHHBIX
yacTull (3JIeKTPOHOB), KOTOPOE MPUBENO ObI K JaJbHEHIIEMYy IiepepacrpeeieHuio
3apsAga. JTOT IPOIeCC 3aBepiuuyicsa Obl TOrAa, KOrjaa II0jie BHYTPH MIPOBOIHUKA

cTasio 661 PABHBIM HYJIIO.

© MHOO, 2011 r.
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YkazaHuA 110 OIEHUBAHUIO

Banasl

IIpencraBieHo mpaBUABHOE peIleHHe, BKIOYAIOIEee OTBET (B JAAHHOM

ciydae — 1. 1), u gocrarouHoe 000CHOBaHMe, He cojeps:kaliee oirubor (8| 2
JaHHOM cliyyae — 1. 2).
IlpencraBneno pemierune, copepskaiiee OPABHILHBIA  OTBET Ha
[IOCTaBJIEHHBIN BOmpoc U obocHoBanwe. Ho mpu sTom oGocHOBaHue He
ABIAETCS JOCTATOYHBIM, XOTS COIEPKUT KOPPEKTHOe YKasaHue Ha
(pusmueckue ABIeHUs (3aKOHBI), IPUYACTHBIE K 00CYKIaeMOMy BOIIPOCY; 1
nJjimn
MpeJICTaBIeHO 000CHOBAHHUE, COAEpIKAIee KOPPEKTHBIE pPacCy:KIeHUs,
MPUBOJSAIINE K IPABUJILHOMY OTBETY, HO OTBET IBHO He C)OpMyIMpPOBaH.
IIpencraBienbr o6Iue paccy:KIeHWs, He OTHOCSIIHeCS K OTBEeTy Ha
[OCTaBJIEHHBIN BOIIPOC;
N
OTBET HA BOIIPOC HEBEPEH, HEe3aBHCHUMO OT TOro, 4uro paccyskmenus| 0
[IPABUIIbHBI, HEBEPHBI UJIH OTCYTCTBYIOT;
nJiu
MPEeJICTABJIEH TOIHKO IPABUILHBIH 0TBET 6e3 000CHOBaHMUIA.

Maxcumanvrblii bann 2
Kaxoii momxHa 6pu1a 661 OBITH TEMIIEPATYPA IPAIUHKN, YTOOBI OHA, IIafas C

BBICOTHI 6,3 KM IPH OTCYTCTBHH COIPOTHBJIEHHS BO3[IyXa, IPH yaape O
3eMui0 Harpenach mo Temmeparypsl 0 °C, He HAaYaB OPHU 3TOM ILIABUTHCH?

Cuurarh, 4YTO HA HarpeBanue rpaguHku wuger 60%
MeXaHHYeCKOH SHEePIHuH.

ee HaYaJIbHOU

ano: E =mgh
lz = OOC E. n= Q
n=00%=0.6 mgh - n = cm(ty ~ 1)
¢ =2100 IOax/(xr-°C) ghn
tl = fz e
9 c
g=10wm/c
§=0- 10-6300-0,6 __18°C.
2100
=2 Omeem: t; = —18° C.
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YKazaHuA 110 OIIEHUBAHHIO Bamisr @ dnexrpouaiinuk morpebiger momrHocTh 1,25 kBr. UYepes karkoe Bpems us
HpI/IBeI[eHO IIOJIHOE IIPABUJIBHOE pellleHre, BKJIIYalllee Cleayoliue 3aKWINEBIIET0 YalHUKA apu OTKprTOfI KPBIIIIKE BBIKHUIIUT 1,5 JIATpa BO,Z[I:I?
SJIEMEHTHI: KII[l snexrpouaiinuka NpUHATH paBHBIM 92%.
1) BepHO 3ammcaHo KpaTKOe YCIOBUE 3a0a4H;
2) 3anucaHbl ypaBHEHUA U (POPMYJIbI, IPUMEHEHNE KOTOPBIX HEOOX0IHuMO lano: n= Anon 100%
M JOCTATOYHO [JI PeIleHHusd 3aJadYd BBIOPAHHBIM CIIOCOO0M (B TAHHOM
pelieHun — @opmyavt 048 paciema HOUAALHOL NOMEHYUAAbHOL N =1250 Br
SHepzuu KAQNAU, KOAU4ECMea mMenaombvl U YPaéHeHue menaosozo| 3 4
baramnca); Vy=1.5. 10—3 N = 31
3) BBINOJIHEHBI HEOOXOAMMBIE MaTeMaTHYeCKHe IpeoOpasoBaHUA W 3 ’ t
pacueTbl, MTPUBOAAINNE K MIPABMJIBHOMY YHCIOBOMY OTBETY, H M
IIPe/ICTaBJIeH OTBET C YKa3aHHWEM COOTBETCTBYIOIINX €IWHUI] M3MEPEHUT; — 929, = .92 Apon =0
IpH STOM [OIIyCKaeTcs peleHre "mo dacTaMmM' (C IIPOMEKYTOUHBIMHU n= 0=
BBIYUCIICHHUSIMH).

IIpaBunbHO 3aIUCaHBI HeobX0uMbIe opmyibl, POBEeIeHEI p = 1000 Kr/M°
BBIYMCJIEHUS, U IOJYyYeH OTBeT (BepHBIM WM HEBEPHBIN), HO HOMyIIeHa
omubKa B 3aIMCH KPATKOI0 yCIOBUS WIH repesoje enunui B CU; L=213.10° Tl / KT
WJIN npencraBieHO IpaBHIBHOE peEIlleHHE TOJABKO B 00IeM Bume, 6e3 ’
KAKUX-JIHO0 YHMCIOBBIX PACUETOB; 2 n-Nt=pVL-100%
WJIN 3anucanbl ypaBHeHHS U (POPMYyJbI, HOPUMEHEHHE KOTOPBIX
HeoOXOMMO M MOCTATOYHO [JIA PEIIeHUd 3aJady BhIOPAHHBIM CIIOCOOOM, pVL - 100%
HO B MaTeMaTHYeCKHX MPeo0pPa30BAHUAX WM BBIYUCIEHUAX MOIYIIeHA 1= T
oIrmoOKa.

o T oo 000.1.5- 107 2500000100
J t= . =3000c =
npeobpa3oBaHus C HUMH, HAIIPABJIEHHbIE HA PeIleHNe 3a1a4u; 1250 92%,

WJIN 3zamucanbl ¥ HCIOOJAb30BAHBI HE BCE WCXOAHBIE (DOPMYJIBI, 1
Heo0XOoauMbIe I PeIlleHns 3a1a4u; = 50 mMuH.

HNJIN 3anmcanbl Bce MCXOOHBIE (POPMYJIbl, HO B OJHOM M3 HHX JOIIyII[eHAa
ommbxa. AsIe Gopy 8 FOmyH =2 Omeem: ¢ = 3000 ¢ = 50 M.

3aTp

m=p-V

Bee ciayuam pemieHHs, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPHUTEPHsM BBICTABJICHHUA OLIEHOK B 1, 2, 3 6asia.

Makcumanvrulii 611 3
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YkazaHuA 110 OIEHUBAHHUIO

Banasl

IlpuBeneno mosHOEe HpPaBUIBHOE peIleHHe, BEIYAIONIee CIeAYIOIINe
BJIEMEHTHI:

1) BepHO 3amucaHO KpaTKOe yCIOBHE 3a/a4H;

2) samncaHbl ypaBHEHHUs U (POPMYJIbI, IPUMEHEHNE KOTOPhIX HEOOX0IUMO
¥ OCTATOYHO JUIA PEIIeHWs 3a[adu BhIOPAHHBIM CIIOCO60M (B JAHHOM
peiieHun — ¢opmyaa 04 Kosppuyuenma nosesnozo Oeiicmeus,
@opmyavt 0ns pacuema KoauLecmea meniomut, coobwyaemoli 800e npu ee
Kunenuu, gopmyaa 041 paciema MOUWHOCMU I1eKMPUHECK020 MOKQ,
c8:3b mexcdy mMaccoli u 06vemom 800bl);

3) BBINOIHEHBI HEOOXOAMMBIE MaTeMaTHYeCKHe IIPeoOpasoBaHUA W
pacueTsl, ITPUBOAAINNE K [IPABMIBHOMY YHCIOBOMY OTBETYy, H
IIpeACTaBiIeH OTBET C YKa3aHWeM COOTBETCTBYIOIIUX eIWHUIl N3MepeHUd,
IpU DTOM JOIycKaeTcsa pellleHHe 'm0 dYacTaM' (C IIPOMEKYTOYHBIMU
BBIUHCJIEHUIMN).

IIpaBunbuO 3aIIHMCAHBI Heo0X0oAuMbIe dopmynsl, IIPOBEIEeHbI
BBIYHC/IEHNS, W MOJAyYeH OTBeT (BEepPHBIM WMJIM HEBEPHBLIN), HO AOIyIeHa
omInOKA B 3alMCH KPATKOTO YCIOBUA WK mrepesoje equnaun B CH;

WJIN npencraBieHo IpaBUIBHOE pellleHHE TOJABKO B 00IeM Bume, 6e3
KAKUX-JIHO0 YHUCIOBBIX PACUETOB;

W/ 3anucanbl ypaBHeHHS U (OPMYyJIbI, HOPUMEHEHHE KOTOPBIX
HEeOoOXOMMO M MOCTATOYHO [JiA PEIIeHUd 3aJa4y BhIOPAHHBIM CIIOCOOOM,
HO B MaTEeMaTHYECKUX IIPeo0pa30BAHMAX WX BBIYMCACHHUAX IOIyIIeHA
OIIHNOKA.

3anwucaHbl ypaBHeHUd U POPMYJIbl, IPUMEHEHHE KOTOPHIX HEOOXOAMMO U
IOCTATOYHO [JIS peIleHHWs 3adadd, HO OTCYTCTBYIOT Kakue-a1ubo
MpeoOpa3oBaHus ¢ HUMH, HAIIPABJIEHHLIE Ha PEIleHNe 3a0a4u;

WNJIN 3sammcanbl ¥ HCIOJIB30BAHLI HE BCEe UCXOAHBIE (POPMYIIBI,
HEeOoOXOJUMBbIE [IJI PEIeHUA 3a1a4H;

WJIN zamucambl Bce HCXOMHBIE (POPMYJIBI, HO B OZHON M3 HUX AOIyIeHa
ommbKa.

Bce cmyuam pereHus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM
KPUTEpPHsM BBICTABJICHHUSA OIEHOK B 1, 2, 3 6asia.

Makcumanvrulii 611
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