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HNHcTpykuus mo BBINOJTHEHUIO PadoThI

Ha BbImonHeHwe 3K3aMeHAMOHHON paboTsl mo ¢usuke orBomurcst 3 daca (180 munyT).
Pabota cocrout u3 3 yacTeil ¥ BKIoYaeT 25 3aMaHMiA.

Yacte 1 comepkur 18 zamanmii (1-18). K kaxnomy 3amaHui0 NpUBOIUTCS 4 BapuaHTa
OTBeTa, U3 KOTOPBHIX TOJBKO OAWH BepHbIM. [lpu BeIMONHeHWH 3amaHus dactd 1 oOBexute
KPY’>KKOM HOMep BBIOpaHHOTO OTBETa B 3K3aMeHalMOoHHOW pabote Ecnm Bwl 06Benwm He TOT
HOMEp, TO 3aYepKHUTE STOT OOBEJEHHBIH HOMEpP KpPEeCTHKOM, a 3aTeM OOBemuTe HOMep
MPaBUIILHOTO OTBETA.

Yacte 2 Brimrovaer 3 3amanus ¢ Kpatkum otBetoM (19—21)TIpu BeINONHEHUH 3aqaHUit
4acTH 2 OTBET 3allUChIBAETCS B DK3aMEHAI[MOHHON paboTe B OTBEJEHHOM JIsl 3TOr0 Mecte. B
cily4ae 3allMCH HEBEPHOTO OTBETA 3a9YEePKHHUTE €r0 ¥ 3aIlUIIUTE PSIOM HOBBIH.

Yacte 3 comepxut 4 3amanus (22—25),Ha KOTOpbIE ciledyeT OaTh pa3BEepHYTHIA OTBET.
OtBeTbl Ha 3aJaHMs 4YacTH 3 3alMCHIBAIOTCS HA OTAEIBHOM  JIMCTE 3ajgaHue 22 —
JKCIIEpUMEHTANIbHOE, U I €r0 BBIMOJHEHHsS] HEOOXOJMMO BOCIOJB30BAThHCS J1a00PaTOPHBIM
o0opynoBaHHEeM

IIpu BBIYKCIEHUSAX pa3peliaeTcst HCIOIb30BaTh HEMPOrPAMMHUPYEMBIN KaJIbKYJISTOP

CoBeTyeM BBINOJHSITH 33IaHUsI B TOM MOPSIIKE, B KOTOPOM OHU JaHbl. C IeNTbI0 3KOHOMUH
BpeMEHH MpOIYyCKaiTe 3amaHue, KOTOpPOe He yAaeTcs BBIMOJHHUTH cpasy, W MEepeXomuTe K
crenyromeMy. Ecau mocie BBITOJHEHMsT Bcel paboTel y Bac ocraHeTcs BpeMs, TO MOXXHO
BEPHYTHCS K [IPOITYIIIEHHBIM 38JaHUSIM.

Bamnel, monmy4yeHHsle BaMu 3a Bce BBITIONHEHHBIE 3a/IaHsl, CyMMUpYroTcs. [locTapaiitech
BBITTOJHUTh KaK MOXKHO OOJIbIIIe 3aiaHuii 1 HAOpaTh KaK MOXKHO OOJIbIllee KOJNIECTBO OANIOB.

Kenaem ycnexa!
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Huxe mpuBeneHbl cripaBoYHbIE JAaHHBIE, KOTOPbIe MOTYT IOHam00UThcA Bam
MIpY BBIIIOJHEHUH PabOTHI.

JdecarnaHbie MPUCTABKA

HawumenoBanue O6o3uauenue Muoxurens
rura r 10°
mera M 108
KHJIO K 10°
TeKTO T 102
caHTH c 1072
MUAILIH M 1073
MUKPO MK 107°°
HAHO H 1070
Koucraursl
yCKOpeHre cBOOOIHOTO HMaeHus Ha SeMiie g=10 ?
IrpaBHTALMOHHASA [IOCTOIHHAL G=6,7-10""" Ho v
KT
CKOPOCTB CBeTa B BAKyyMe c=3-10° %

SJIEMEHTAPHBIN 3JIEKTPUIECKUN 3apsy

3
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IlnoTHOCTH
KT KT
OeH3uH 710 —3 npesecuna (cocua) | 400 —3
M M
KT KT
CIIUPT 800 — napaduH 900 —
M M
KT KT
KepOCHUH 800 ﬁ ATIOMUHHAH 2700 ?
KT KT
macio mamuasoe | 900 ) Mpamop 2700 )
KT KT
1000 — 7100 —
BOZA WHK
it M3 T M3
KT KT
moioxo nensroe | 1030 N} CTaJlb, KeIe30 7800 )
KT KT
BOZA MOPCKAs 1030 N} Menb 8900 )
KT KT
PTYTBh 13600 = CBHUHeIT 11350 2
YnenvHasa
TEIJIOEMKOCTD 4200 Jox TEIJI0EMKOCTD 130 IS
BOJbI kr-°C CBHUHIIA kr-°C
i % TemiaoTa a5
zﬁﬁﬂggMKOCTb 2400 -2 C napoobpasosanusa | 2,3 - 10° A
p KT - BOJIBI KT
. " TemaoTa K
;ingoeMKOCTI’ 2100 A - napoo6pasosanus | 9,0 - 10° Az
& KL crmpTa KT
n & TemnaoTa 5
;i?oﬂh?;gﬁgmb 920 a 5 IUIABIICHUS 2,5-10* Ax
KT - CBHHIIA KT
TEILIOEMKOCTD 500 Mok TemjaoTa 7.8.10% Jox
cramu kr - °C IJIaBJIEHUS CTAIU ’ KT
TeIJI0EMKOCTh 400 Hox TemoTa 59.10% M
ITUHKA KT - ° TJIaBJIEHUS 0JI0BA ’ KT
TEINIOEMKOCTD 400 Mok TeIIoTa 3.3.10° Mok
Meau kr - °C IJIaBJIEHU JIbaa ’ KT
TEINIOEMKOCTb 230 ok TeIIoTa CroOpaHud| 9 g. 1y Mok
oJIoBa kr - °C crmpra ’ KT
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Temneparypa niaBieHusa

Temneparypa KUIIeHUS

CBUHIIA 327 °C BOJbI 100 °C
0JI0Ba 232 °C crmpra 78 °C
BOJBI 0°C
OM - MM
YaeabHoOe sJaeKTpuYecKkoe comporuBiaenue, —— (mpu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
Menb 0,017 HUXPOM (CILIaB) 1,1
QTFOMUHUAHN 0,028 dexpanb 1,2
sKeJe30 0,10

HopmaabHBIE yCIOBHUA: TaBIeHUE 10° I1a, remmeparypa 0 °C.
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Yacte 1

K xaorcdomy u3 3adanuii 1-18 danwt 4 eapuanma omeema, u3 KOmopwvix
moavko o0dun npasuabhuiii. Homep omozo omeema o068edume
KPYa#CKOM.

1 | Marepuanpaas Touka gBHKeTca BIOAL ocu OX. 3aBHCHMOCTb €8 KOODIH-
HaTbl X OT BpemMenwu ¢ mmeer Bujg x =4-(2+5¢), rme Bce BeIWYUHBI
npegacrasinensl B equaunax CH. IIpoekmusa ua ocs OX HaYaIbHOM CKOPOCTH
STOH TOYKH PaBHA

1) 2wm/c 2) 5m/c 3) 8mMm/c 4) 20 m/c
2 | Bpycok moaBerieH K IIOTONKY Ha JETKOH HepacTAKUMOH HUTH.

Ha pucynke noxasaHbI cuia HaTSKEHHUS HUTH [, TeHCTBYyIOIAd

Ha OpYCOK cuiia TsKecTH mg, a Takxke Bec Opycka P. Karoe(-ue)

us3 TIPUBEIEHHBIX HIKE YTBEP:KIECHUH aBiae(-10)Tes
MpaBUIAbHBIM (-11)?

A. Corznacuo Tperbemy 3axony Herorona 7' = P.

B. Cornacuo tperpemy 3axkony Heiorona 7' = mg.

2) Tonvko B
4) su A, 5au b

1) Tonpko A
3) uA,ub

ﬁ Mozaynp uMIysabca p TOYEUHOTO Tejla MAaCCOH /m U3MeHAeTCHd C TeYeHUeM
BpeMeHu ¢t mo 3akoHy p(f)=m(2+8¢), Tme Bce BEIWYHUHBI BHIPAKEHBI
B enqunnnax CU. Temo nemwxerca npamoanaeiHo. MoXHO YTBEDKIATD, YTO
1) sT0 TEmo ABWIKETCA C TOCTOAHHBIM YCKOPEHHEM, MOIYJb KOTOPOTO
paBer 8 M/ ¢
2) 3T0 TEN0 ABMIKETCS C MMOCTOSTHHOM CKOPOCTHI0, MOAYJIh KOTOPOIH paBeH
8 m/c
3) uepes 0,5 ceKyHmbI ImoCae HAYaja IBUKEHHUS STOTO Tela MOIYJIb ero
WMILyJIbCa YBEJIUIHUTCA B 2 pasa

4) B MomeHT BpeMeHH ¢ = () HMITYIbC HTOTO Telia OBLI PaBeH HyJIO

4 | ABTOMOOHUIbL PABHOMEPHO JBHKETCA II0 POBHOM TOPU30HTATIBLHOH JOPOTe CO
CKOpOCTHIO v. Pamuyc xoneca aBToMo6misa paBeH R, Konéca HpU [BIKEHUU

He MpOCKanb3bIiBaloT. CKOJBKO ODOPOTOB COBEPIIUT 3a BpeMs [ Kawkmoe
KO0JIeCO aBTOMOOMIA?
1) oT 2) oT 3) 27R 4) R

27R R ol oT
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5

6

B U-o6pasubix TpyOKax HAXOASATCS JBE HECMEIIHBAIIIHUECT KUAKoCTH 1 u 2.
Ha xaxoM u3 OpUBENEHHBIX PHCYHKOB ILIOTHOCTDH KMIKOCTH 1, HAIUTON
B TPyOKY, B IBa pas3a 00Jblile IIJI0OTHOCTH KHUIKOCTH 27

@

I

|

1) TombKO HA TEPBOM
2) TOJIBLKO Ha BTOPOM
3) TONBKO HA TpETheM

4) HU Ha OTHOM

Jlomka maccoit 120 Kr mOIX0OAMT HOCOM K IIPHUYAITY C IOCTOSHHOM II0 MOJLYJIIO
cropocteio 0,5 M/c. YenoBexk maccoit 80 Kr, CTOAIMIE HA HOCY JIOAKH, Opocaet
BIEPE]] 1O XOAy IIBHIKEHHUS CBEPHYTHIH B OYyXTy IIIBAPTOBOYHBIN KaHAT
Maccoit 10 KT co CKOpOCThIO, MOAYIb KOTOPOU OTHOCHTEIHHO Oepera paBeH
2,5 m/c. B pesynbraTe MOAYIb CKOPOCTH JIOJKH OTHOCUTENIHHO Oepera

1) He msMeHHTCSA 2) umsmenwurcsa Ha 0,3 m/c

3) ysemmuurcs ua 20% 4) ymenpmuTcs Ha 20%

Temneparypa B Tepmocrare moagep:xuBaercs pasuoi +20 °C. B repmocrar
MOMEIAaT cocyx ¢ Bomod mpu Temmeparype +100°C, B KoTopbli
MOrPY:KAT JieAdHod KyOour mpu rtemmeparype —100 °C maccoii, paBHO#M
Macce Bonbl. Ilociie mocTuxeHNA TENII0BOIO PaBHOBECUA

1) B cocyne ycranosurcsa remneparypa 0 °C
2) B cocyne ycramosurcsa Temmeparypa +20 °C
3) B cocyme ycranosurcea Temieparypa +50 °C

4) B cocyne ycraHourca Temieparypa +80 °C
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8 | Ha npumyc ycraHaBIuBaoT EMKOCTH, B KOTOPYIO HAJIUTa BOxa 06bEMOM 5 1

npu temneparype +20 °C. B npumyc 3amuBaor 40 M TOpPIOYEro BellecTsa,
3QJKUTAIOT TOPEJIKYy W JKIYyT, IIOKA BEIEeCTBO HE CrOPUT IIOJHOCTBIO.
C momormibio ciienyrolei TabMHIlbl OIpeneNnnTe, KAKOe BEIeCTBO HY:KHO
WCIIOJb30BaTh B KA4yecTBe TIOPIOYEro g TOT0, 4TOObI BOJAa B EMKOCTH
Harpejgach [0 MaKCHMAalAbHOM TeMmmeparypbl. lloTepsaiMu  TemoThI,
TEIJIOEMKOCTBIO COCY/Ia U IIPUMYCa IIpeHedpeyb.

BemectBo | IInoTHOCTD, KI' / M3 Yaeawnasn Tﬁﬁ';?/;? cropanu,
OeH3uH 800 45
KepOCHUH 700 44
CITHPT 800 27
MasyT 900 39
1) 6emsun 2) wrepocuH 3) crowmpr 4) masyr

9 | OrpunaTensHo 3apsKeHHAs NHIIHHKA CBOOOAHO IajgaerT B BakyyMe. llpum

MPUOIMKEHUN K OTPUIIATENHHO 3aPSKEeHHON TOPHU30HTAIBHOM IIACTHHE
1) cropoCTh HLLIMHKYN YMEHBIIAETCS [0 MOLYJII0

2) CKOpOCTb IMBUTHHKY YBEIHIUBAETCS 10 MOJLY IO
3) snexTpUUECKMii 3aps] MBUTMHKN YBEIUINBAETCS IO MOJLYJIIO

4) SJIeKTPUYECKHUH 3apsA/ IBUIHHKA YMEHBIIIAETCS 110 MOJLY IO
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10 | Mexny KoHIlaMH HPOBOJOKHM AiuHONH 10 M MOAIEp:KHUBAETCA ITOCTOSHHOE
nanpsixenre 0,2 B. Ha pucynke mszobpakés rpaduk 3aBUCHUMOCTH CHJIBI
ToKa I, TEKyI1ero 1o IPOBOJIOKE, OT ILIOIIATH S e€ MOIIePEeYHOT0 CEYeHHU .

LA — -
0.8 - T T -
0.6—— — :
0.4 1 7 !
L~
0,2 =
0 1.8 — 3.6 . S v’

Hcnons3ysa rpadur u ClAeAymoIlyl0 TaOIWILy, OMpEeIeIHUTe BEeIeCTBO, W3
KOTOPOTO M3TOTOBJIEHA ITPOBOJIOKA.

pemeerse]
Menb 0,017
ATIOMUHUN 0,028
cTajlb 0,1
0JIOBO 0,12
1) menp 2) amroMuHUR 3) cramb 4) 071080
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11 | IIpoBonounasa kaTyIIKa IOAKIIOYEHA K MCTOYHUKY IIOCTOSHHOTO TOKa. Ha
KaKoM M3 IPUBEIEHHBIX HIUIKE PHUCYHKOB IIPABHJIBHO IIOKA3aHO
pacrosoKeHre MAarHUTHOM CTPENIKH, IOTHEeCEHHOM K 9TOH KaTyIKe?

| “ﬂ

77 FITTTTTT7Z f"ﬂﬁﬂ FTTT777,

1) ronbko Ha pucyHke 1
2) TOJIBKO HA PUCYHEKE 2
3) u Ha pucyHKe 1, u HA pUCYHKe 2

4) uu Ha puUCyHEKe 1, HU Ha PUCYHKe 2

12 | PacnonosxkuTe yKazaHHBIE BUIBI 3JI€KTPOMATHUTHBIX M3JIYyIEeHUH B IIOPAIKE
BO3pacCTaHUI UX YaCTOTHI:

A - wundparpacuoe, b - ymnprpadmonerosoe, B — penrrenosckoe, I' —
BUINMOE.

1) AT'BB 2) BBT'A 3) BI'AB 4) BI'BA
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13 | Ha pucynke wuzoOpaskeHa cxemMa SIEKTPHYECKOH IIeIH, COCTOSINeHd W3
WCTOYHHUKA IIOCTOSHHOTO HampskeHWa U, AByX PE3UCTOPOB C COIIPOTHUB-

nenuamMu R} =2 Om u R,, uneansHoro ammepMmerpa A u AByX kiioded K

n K,. ConporuBreHne MCTOYHMKA HANPAKEHUA U MOABONAIIMX IIPOBOLOB
IpeHebpesKnMo MaJo.

IIpu B3ambikanwm o060MX KIOYEH aMmIepMeTp IIOKA3bIBAET CHJIYy TOKA
L, =0,5A. Ilpu sambIKaHuHU TOJBKO KIoua K| ammepMeTp IokasbpIBaeT CHILY

Toka , = 0, 1A. Uemy paBHO conporuBiieHne R, BTOpPOTo pesucropa?

1) 12 Om 2) 8 Om 3) 20m 4) 0,5 Om
14 | PaguoakTuBHBIN o0paser] HMCIlyCcKaeT a-, - u y-usiaydenwe. Ha xaxom wu3
CIIEYIOITUX PUCYHKOB MPABUILHO 0003HAYEHBI TPH IIATHA HA (POTOILIEHKE,

[IOJIyYeHHbIe IpPH HAOAOAEHHN W3AydeHHs OSTOro obpasia B CHILHOM
MAarHUTHOM 1oJje?
@ @

{f'i f: 5 /é;ﬁl/ —

b j

1) rombko Ha pucyHke 1

2) TONBKO HA PUCYHKE 2
3) u ma pucynxke 1, u Ha puCyHKe 2

4) uu Ha pUCYHKe 1, HU HA PUCYHKe 2
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15 | YaenbHbIM 00BEMOM HA3BIBAETCA BeAWYMHA, oOOpaTHas ILIOTHOCTH
BemecrBa. Ha pHCYHKAx IpUBENEHbI TIPAQUKA 3aBHUCHMOCTH  OT
TeMIeparypbl ¢ yaemnbHOro o0béMa V/m BoAbl, HaxoZdAIleiHcsi B TBEPIOM
(puc. 1) u mugrom (puc. 2) COCTOTHUSIX.

1.0003

1.0906 T T 10002 |

1.0904 } 1.0001

10902 f—p="1 1 1.0000

1.0900 0,9999
-4 0

=2 O 20

Puec. 1 Puc. 2

=
I
o
=
—
[=}
~

Kaxoe(-ue) us cienyionux yrBepKIeHui, aBisfe(-10)Tca IpaBuaIbHbIM (-1)?
A.Tlpu yBemuueHWH TeEMIEPATyphl BOAA, HAXOAAMAACA B TBEPAOM
COCTOSTHHH, PACIIHPAETCA.

B. H.TIOTHOCTB BOIBI ITPHU TeMIieparTrype +4 OC MHHUMAJIbHA.

1) Tonbko A 2) tonpro B
3) uA,ub 4) uu A, 5au b

IIpouumaiime mexkcm u ébinoanume 3adanus 16-18.

IToynnpoBOTHUKOBBIH JHOL,

B npupope cyiecTByIoT BeliecTBa, KOTOPIE XOPOIIO IPOBOAAT 3JIEKTPUIECKHUI
TOK, ¥ BeIlleCTBa, KOTOPbIe IIPAKTHYECKH He IIPOBOAAT dIeKTpudecKuil Tok. [lepBrre
Ha3bIBAIOTCA IIPOBOJHUKAMU, a BTOpble — JIUIJIEKTPUKAMU HIW H30JATOPaMH.
IIpoBogHUKaMM ABIAIOTCA BCE METAJIBI, IPUMEPOM AUIIEKTPUKA SBJISETCSI CTEKIIO.
Taw:xe cymjecTByeT O6OJIbIIIOE KOIHMYECTBO BeEINEeCTB, KOTOpbIe II0 CBOUM
3JIEKTPOIPOBOJAIIUM CBOMCTBAM 3aHUMAIOT IIPOMEKYTOUHOE IIOJIOKEHHEe MEXAY
MIPOBOAHUKAMU U HudeKTpukamu. [lo cpaBHEHHUIO ¢ IPOBOJHUKAMU 3TH BeEIECTBA
IIPOBOAAT 3JIEKTPUUECKUH TOK ropasfo Xy:Ke, UX yAelIbHOEe CONPOTHUBIEHUE CUIBHO
3aBHUCUT OT KOHIIEHTpAIlMU IIPUMecel, TeMIIepaTyphbl U OT BIUAHUA pAga APYTHUX
darxropos. Takue BeljecTBa HA3bIBAIOTCSA IOIYIIPOBOJHUKAMHY; B Ka4eCTBE IIprMepa
TIOJIyIIPOBOJHUKOB MOKHO Ha3BaTh HEKOTOPbIEe XUMUYECKUEe DJIeMEHThI — TepPMaHuH,
KpEeMHUMH, cejieH, MbIIIbIK.
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Hcnonp3ya mOIympOBOMHUKM, MOKHO CO3[aThb PATUOTEXHUYECKHWH BIIEMEHT,
KOTOPBI#A 00/1alaeT WHTEPECHOH U IIOJIE3HOH CII0COOHOCTBHIO: OH XOPOIIO IIPOBOHUT
SJIEKTPUYECKHH TOK B OJHOM HANPABIEHHH M IUIOX0O — B IIPOTUBOIIOIOKHOM
HaIpaBIeHuU (B OT/IMYKE OT PE3UCTOpPa, KOTOPBIH OJUHAKOBO XOPOIIO IIPOILYyCKAET
DJIEKTPUYECKUH TOK B O0OOMX HANpPABJIEHHAX). TaKONM 9JIeMEeHT Ha3bIBAeTCS
noaynposodrurxosvim  duodom. Ha cxemax oIeKTpUYeCKMX IIemed  JTHO[
obo3HAvYaeTcs 3HAKOM, MIOKA3aHHBIM HA puCyHKe 1. B HampaBienuu cieBa Hampaso
MOKAa3aHHBIA HA 9TOM PHCYHKE [IHUOM IPOILYCKAET JJIEKTPHUYECKHH TOK XOPOIIIO
(maHHOE HampaBiieHHEe MPOTEKAHWS TOKA 4Yepes [HWOJ Has3bIBAETCA MPIMbBIM), a
B HAIlpaBJIEHWH CIIPaBa HAJIEBO AMOJ IIPOIyCKAET TOK ILIOXO (Takoe HaIlpaBlIeHHe
MIpOoTeKaHusd TOKa HasdbIiBaeTcd obparHbiM). OT pesucropa AHOJ OTIMYAETCAd eIlé U
TeM, YTO MAJd Hero He BbImomHgerca 3akoH Owma. Ecaum skcnepumeHTanbHO
IIOCTPOUTh  IpauK  3aBUCUMOCTA  CHJIbI TOKa I, Tekymiero depes

HOJIprOBOI[HI/IKOBbeI Auon, OT IIPUIOKEHHOIO0O K HeMy HaIlIpPAKeHUI U, TO

TIOJIYyYUTCA  B80AbIMAMNEPHAAL XAPOGKMEPUCUKQ IIOIYIPOBOAHUKOBOTO IHOZA.
THUnUYHBIN BUA TAKOH XapaKTEPUCTUKY IIOKA3aH Ha PUCYHKe 2.

I MA

-{r
il )
( 0 U.B
Pucynox 1. Pucynox 2.
O6o3Hauenue qroxa Ha Bonsramnepnas
CXeMax HIEKTPUIECKUX XapaKTePUCTHKA
ernen MOy IIPOBOHUKOBOTO [UO/IA

W3 pucynka BUIHO, YTO IIPU IIOAKIOYEHUH JHUOAA B IIPIMOM HaIlpaBieHuu (IIpu
TIOJIO}KUTEIbHBIX 3HAUYEHHUAX HAIPSKEHHUA) CHJIa TOKA OBICTPO BO3PACTAET C POCTOM
HaIPSKEHUA, TO eCTh COIPOTHUBIIEHNE uoja yMeHbInaerca. [Ipu moxkmioueHnn xe
avona B 00paTHOM HANpPaBIEHUHU (IPHU OTPUIATENHHBIX 3HAYEHHUAX HANPAKEHUT)
cujla TOKa O4YeHb Mala MO0 MOAYII0 M IPaKTHYeCKU He H3MeHAEeTCd, TO eCTb
COTIPOTHBJIEHNE IUOJA OYEHb BEJIWKO, W OH BEHET cebA MOYTH KaK JUIIEKTPUK.

OpHako mpu HEKOTOPOM IIpefieIbHOM 00paTHOM Halps:keHHH —U) COIPOTHBIEHHE
IUONa CKAYKOM W3MEHSIeTCI W CTAHOBUTCA OYEHb MAaJIEHBKUM — TOBOPAT, YTO
HacTynaeT rmpoboi nuoza. Benmunna U\ HaszpiBaerca HanpsaxeHueM mpobod. ITocre

IPo6Os IUOM HAYMHAET XOPOIIIO IPOIYCKATh JIEKTPUIECKUI TOK KAaK B IIPIMOM, TaK
¥ B 00paTHOM HAIPABJIEHWH, TO €CTh TEPAET CBOH IOJE3HbIe PAaJUOTEXHUYECKHE
CBOICTBA.
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ITomynpoBOgHUKOBBIE TUOIBI IIUPOKO HCHOJB3YIOTCA B PAJAMOIIEKTPOHHOMN
npombinuieHHOCTH. OHH  BXOJAT B COCTAB OTPOMHOTO YHCIA COBPEMEHHBIX
3JIEKTPOHHBIX YCTPOHUCTB — OT OJIOKOB 3apAAKd MOOMIBHBIX TEJIe(MPOHOB [0
WHTETPATHHBIX MUKPOCXEM KOMIIBIOTEPOB.

M Kaxwue Berrectsa sydiie BCero poBOIAT SIEKTPHYECKUA TOK?
1) npoBogHwMKH
2) TOIYIpPOBOTHUKU
3) IUBIEKTPUKU

4) BCe IIepeducC/JIeHHble BellecrBa IIPOBOOAT BJIeKTpI/I‘-IeCKI/Iﬁ TOK
OIMHAKOBO XOPOIIIO

17 | OnerTpudeckas Lienb, cXeMa KOTOPOH IIpuBeleHa Ha PUCYHKE, COCTOUT W3
OaTapeiKu, YeThIPEX BIIEKTPUYECKUX JIAMIIOYEK W YEeTHIPEX OIUHAKOBBIX
nuonoB. Kaskaplil w3 [MOMOB MPH IOAKIIOYEHWHM B IIPIMOM HAIPABJIEHUN
“MeeT IPeHeOPeKUMO Majaoe COINPOTHUBIEHWE, a IPU IOJAKIYEHUN
B 00paTHOM HaIIpaBI€HHU 00J1a7aeT O4YeHb OOJBIINM COIPOTHUBIIEHUEM.
CKoJbKO JTaMIiouek OyayT rOpeTh B 3TOH Iern?

D1 2) 2 3) 3 4) 4

18 | Ha pucyHke morasaHbl BOJbTAMIEPHBIE XaPAKTEPUCTHUKU [ YETHIPEX
Pa3HBIX TIOJYIPOBOTHUKOBBIX [THOAOB. & KAKOTO M3 HUX HAIpIKEHUe

1po6os GoskIme?
L mA

Nod No3 Ne2 Nel

Nel| No2 Ne3| Ned
D1 2) 2 3) 3 4) 4
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Yacts 2

IIpu evinoanenuu 3adanuii ¢ Kpamxum omeemom (3adanus 19-21)
Heo6x00uMmMo 3anucamsv omeem 6 mecme, YKa3aHHOM 6 meKcme 3a0aHust.

19 | Ona xampmoro ¢u3MYECKOro IOHATHA M3 IIEepBOro CToJ0mIa moxbepuTe
COOTBETCTBYIOII[ee YTBEP:KIEHNE U3 BTOPOTO CTOJIOIA. SAIIUIINTE B TAOIUILY
BBIOPAHHBIE IU(PHI HOJ COOTBETCTBYIOIUMI OYKBAMH.

PUSNYECKHUE YTBEP:KIAEHUA
IIOHATHUA
A) dusuueckuit 1) PaBHOMEpHBIM NPIMOJMHEHHBIM HAa3bIBA-
3aK0H eTcs Takoe [ABUKEeHUe, [IPU KOTOPOM TeJIo 3a
B) dusmieckas nobble  paBHbBIE IPOMEXYTKH  BpPEMEHN
MOJEIIb ITPOXOTUT o IPAMOM OMHAKOBOE
paccrosHue.
B) onpenenenne 2) I
usEraeckoit aBleHue  YHCIEHHO paBHO cuie,
B— IEeHCTBYIOII[e Ha IUIOMAAKY eIWHUIHOHN
VIO B  HANPABICHWUH, IIePIeHIU-
KYJIIPHOM 3TOH IIJIOIIIATKE.
3) Temo, pasmepamMu KOTOPOTO TP PEIIEeHUH
3a1a4¥ MOKHO IIPEHEeOPeYDb 10 CPABHEHHIO C
pasMepamMu  ApPYyTUX  TeJ, Ha3bIBaeTCa
MaTepHaJIbHOU TOYKOH.
4) TpaekTopus — 5TO JHUHHA, BIOIb KOTOPOM
IBUKETCA MaTepruaIbHasg TOYKA.
5) B saMKHyTOI cucTeMe SHEpPrus He MCYe3aeT
U He TOABIIETCA, a JIHUIh IEePEeXOAUT U3
OIHOM (hbOPMBI B APYTYIO.
A b B

OrBeT:
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20 | CpunnoBblii map cBOOOJHO TIafaeT ¢ HEKOTOPOH BBICOTHI HA TIOI.

IIpenebperas BnusHHEM BO3Ayxa, YKa:KHUTe, KaK W3MEHAIOTCI II0 Mepe
Ma/IeHus apa cieaymoire (pu3uiecKkne BeIUIHHbL MOAYIh [eHCTBYIOIIEH
Ha IIap CHJIbI TAKECTH; MOMYJIb CKOPOCTH IIapa; MOTeHI[HATIbHAS DHEPIUI
1apa OTHOCHUTENBHO IT0JIa.

s  kammodl BeIHMYMHBI OIPENENNTEe COOTBETCTBYIOIIMN — XapakTep
M3MEHEHWS:

1) yBenuuuBaercs;

2) yMEeHBIIIaeTcs;

3) He U3MEHAETCH.

SanumnTe B _TAbIHUIly BHIOPAHHBIE IMQPPHI I KAKIOH (PU3HIECKOMH
BEJIMYUHBI IO COOTBETCTByOIuMHU OykBamu. lludpsr B orBere Mmoryr
ITOBTOPSATHCA.

PUBNYECKAS BEJINYNHA XAPAKTEP
N3MEHEHUA
A) Momynb medCTByIOIEd Ha I1mIap Ccuibl 1) yBeauumBaeTcs
TAKECTH

2) ymenbiaercs
B) moxyns cropoctu mapa
3) He uaMeHsieTCA
B) norenmuanbHas oHEpPrus mapa OTHO-

CHUTEJIBHO IIOBEPXHOCTH 3€MJIN

A b B

OrBer: |




Omsuka. 9 xnace. Bapuant 1 17

21 | B cnpaBouHuke (HU3MYECKMX CBOWCTB pA3MYHBIX MATEPUANOB IIPECTaBJIEHa

cremyromas Tabuna.

BemmecTro Ilnornocrs B TBép%OM YaeabHasi TENI0EMKOCTD

COCTOSIHUH, Kr/M”, (mpu 2C °C), A/ (xr °C).
ATFOMHHUH. 2710. 896.
6eToH. 2200. 920.
30JI0TO 19300. 130
MeIb 8900 385
CBUHEII. 11340. 130
BoJIb(pam 19100 134.

I/ICHOJ'[B?;yﬂ JaHHBIC Ta6J'[I/IIH)I, BLIGepI/ITe U3 TMPEATTOKEHHOIO IepPeUHs oea BEPHBIX
YTBEPXKACHUA. VYkaxure ux HOMeEpa.

1)

2)

3)

4)

5)

[Tpu onmuHAKOBBIX pa3Mepax Tejo, CAeaHHOe U3 AIOMUHUS, OyIeT UMeTh MEHBLIYIO MacCy
U 1oTpedyeT MeHbLIero KOJWYecTBa TeIJIOThl IIPU HarpeBaHUU €ro Ha OOUH TIpagyc
Llenbcust o cpaBHEHHUIO € TEJIOM, CI€JIaHHBIM U3 MEJIH.

Tena w3 3070Ta W CBUHIA, UMEIOIIUE OIWHAKOBBHIS pa3Mepel, HOTpe6yIOT OJIMHAKOBOI'O
KOJIM4eCTBa TEIJIOTHI ITPU HAarp€BaHUM UX Ha OAUH Irpaayc ]_IeJ'IBCI/Iﬂ.

HauOonbineit ynenbHON TEMTOEMKOCTBIO U3 BCEX IMEPEYUCIIEHHBIX MaTephalioB 00JafaeT
6eToH.

Ipy ogHAKOBEIX pa3Mepax Teno, CAelaHHOe U3 BoNb(ppaMa, OyAeT UMeTh OOJNBIIYI0 Maccy
M TOTpeOyeT MeHBIIero KOJIMYeCTBa TEIUIOTHI IIPH HarpeBaHHHM €ro Ha OAWH Tpamyc
Ienbcus Mo CpaBHEHHUIO C TEJIOM, CAENaHHBIM M3 30JI0Ta.

PaBHble Macchl 30J10Ta YW CBHUHIIA l'[OTpe6yIOT OAWHAKOBOI'0 KOJIMYECTBA TEIJIOThI IIPpU
Harpe€BaHWU WX Ha OOWH I'paayc ]_ICJTLCHSI.

OrtBeT.
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Yacrs 3

Jna omeema na 3adanusn uwacmu 3 (3adanus 22-25) ucnonvzyiime omoenvHblll
noonucaunslii aucm. 3anumwiume cHauala HomMep 3A0AHUA, A 3aAmeM Omeem Hd
coomeemcmeyouee 3a0anue.

22 | Wcnonw3ys wratus ¢ My(hToi U JanKkoil, METpoBYIO MHHElKyY, ApHUK ¢ TIPUKPETLIeHHOM!
K HEeMy HHUTBIO M 4Yachl C CeKYHIHOM crpenkoit (cexyHmomep), cobepure
9KCTIEPUMEHTANIBHYIO YCTAHOBKY JJIsl UCCIIeTOBAHUSI 3aBUCHMOCTH TIeproja KojebaHuit
LIapuKa B BEPTUKAIbHOMN TNIOCKOCTH OT JJIMHBI HUTH, HA KOTOPOM OH IOJBEIIEH.

B 6nanke 0TBETOB:

1) cnenaiite pUCyHOK SKCIIEPUMEHTAILHOMN YCTaHOBKHY;

2) MOJBECHB IIAPUK TaK, YTOObI JJIMHA HUTH, Ha KOTOPOM OH BHMCHUT, Oblia paBHa 100
CM, C TIOMOUIBIO CEeKYHZOMepa OIlpeleNnuTe UIMTeNBbHOCTh ABaAUaTH KojeOaHuit
[IapyiKa; 3aldliiTe pe3yabTaThl H3MEpeHUid, yKa3aB IpHMEpHbIe MOTPENIHOCTH
HU3MEpEeHUH;

3) yMeHbIIKTE B YeThIpE pasa IJIMHY HUTH, Ha KOTOPOI MOJBELIEH IAPHK, U TIOBTOPHTE
M3MepeHVs; 3alliIIUuTe pe3yJbTaThl W3MEepeHHH, yKa3aB MpUMepHbIe MMOTPENIHOCTH
HU3MEpeHUH;

4) BbIYMCINTE MIEPUOMBI KONEOAaHUH IIapUKa B TIEPBOM M BO BTOPOM CIIydae; 3alluIIunTe
YHUCIIOBBIE 3HAUSHHMS, YKa3aB MPHUMEPHBIE TIOTPEITHOCTH 3TUX 3HAUCHHH,

5) cpaBHHTE MOTyYeHHBIE 3HAYEHHUS TIEPUOJIOB KOJeOaHui IapyiKa [pH JUIMHHOW U TIpH
KOpOTKOM HUTH; cHOpMyNHUpYiTe KadeCTBEHHBIH BBIBOJ O 3aBHCHMOCTH IepUoja
KoJleOaHUil aprKa OT JUTMHBI HUTH, HA KOTOPOH OH TIOABELICH.

XapakTepucTHKa 000py10BaHHS

ITpy BBITIONHEHWH 3aJaHKs HCIOJB3yeTcss KOMIUIEKT obopymoBaHus Ne7 w3 Habopa
naboparopHoro «L-Mukpo» B cocraBe:

IITaTHUB ¢ My(TOMH U JIANKOH;

MeTpoBasi JInHe#Ka (MOrpenHocTs — 5MMm);

[IapHK ¢ TPUKPETUIEHHOW K HeMy HUTbBIo JuuHo# 110c¢wMm;

4achl C CEKYH/IHOM CTPENKOi (MK CeKyHIoMep).

Buumanue! Tlpu 3aMeHe Kakoro-nubo 3jeMeHTa 00OpyIOBaHUS Ha aHAJIOTHMYHOE C
JIIPYTUMH XapaKTepUCTUKaMU HeOOXOIMMO BHECTH COOTBETCTBYKOIIHME W3MEHEHUS B
oOpa3el] BHITOJTHEHHUS 3aJaHuS.
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3adanue 23 npedcmasnsem cod0li 60nRPOCc, HA KOMOPBLIL HEodxodumo
dambv nucvmennviit omeem. Iloanwviii omeem doasicen 8KIOUAMb 8 cedA
He MmoAbKO 0meem HA 6OnpPoC, HO U €20 pPA38EPHYMOE, A02UHUECKU
cesazanHoe 060CHO8aHUe.

23 | AnoMUHUEBYIO [eTajb Harpeilu OT KOMHATHOM Temmepatypbl mo 100 °C.
Kax mamenwnucs mpu sTOM Macca Jeraiu, eé 06béM u miotHOocTh? OTBeT
TIOSICHUTE.

Hana 3adanuit 24-25 mneob6xodumo 3anucamb nROAHOEe peuleHue,
eéK./lI0uarwee 3anucb Kpamkozo ycaoeus 3adaxu ([Jawno), 3anuce
¢popmyn, npumenHeHue KOmMopwvix He00xo00umo u 00CMAMOUYHO O0AA
pewenus 3adavu, a maksce mamemamuiecKue npeodopa3v6aHuUl U
pacuémul, npueodsauiue K 4uc.1080My omeemy.

24 | Ha crone cTOWT HEBBICOKMH NHIHUHIP, CAENIAHHBIA H30 JbIa ILIOTHOCTHIO
3

900 kr / m”, mmerorirero  Temmeparypy 0°C. Ha ero Bepxmee ocHOBaHme

CTaBAT IWIWHAP TaKHX jKe pasMepoB, COelaHHBIH u3 cramu. Kakyro

MHUHUMAJIbHYIO0 TEMIIEPATYPy MOKEH MMETh CTAJBHON IHJIWHAP AJIA TOTO,

yrT0OBl pacIIiaBuTh JensHod ImauHAp? IloTepaMu TEIIOTBI MOMKHO

npenebpeub. OTBeT BhIpasute B rpaaycax llenbcus u oKpyrinuTe 10 I(€I0T0
qucIa.

25 | HanpsikeHre KOHTAKTHOM CETH IIOCTOSTHHOTO TOKA, OT KOTOPOW IIHTAETCH
MAarucTpPaJbHBIH DJIEKTPOBO3, coctaBisgeT 3 kKB. B amexrpoBose mmeercsa
8 mBuTaTeNel, Cuia TOKA B KaWKIOM M3 KOTOPBIX MOIMEP/KUBAETCI PABHOM
190 A. Cuma Tsiru, pasBHBaeMas HJIEKTPOBO30M IIPH CKOpocT 32,4 KM/d,
pasua 1o moxyiio 380 kH. Ompenenure KIIJ smexrpososa. OrBer maiite
B IIPOLIEHTAX, OKPYTJIMB [0 II€JI0T0 YUCIIA.
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HNHcTpykuus mo BBINOJTHEHUIO PadoThI

Ha BbImonHeHwe 3K3aMeHAMOHHON paboTsl mo ¢usuke orBomurcst 3 daca (180 munyT).
Pabota cocrout u3 3 yacTeil ¥ BKIoYaeT 25 3aMaHMiA.

Yacte 1 comepkur 18 zamanmii (1-18). K kaxnomy 3amaHui0 NpUBOIUTCS 4 BapuaHTa
OTBeTa, U3 KOTOPBHIX TOJBKO OAWH BepHbIM. [lpu BeIMONHeHWH 3amaHus dactd 1 oOBexute
KPY’>KKOM HOMep BBIOpaHHOTO OTBETa B 3K3aMeHalMOoHHOW pabote Ecnm Bwl 06Benwm He TOT
HOMEp, TO 3aYepKHUTE STOT OOBEJEHHBIH HOMEpP KpPEeCTHKOM, a 3aTeM OOBemuTe HOMep
MPaBUIILHOTO OTBETA.

Yacte 2 Brimrovaer 3 3amanus ¢ Kpatkum otBetoM (19—21)TIpu BeINONHEHUH 3aqaHUit
4acTH 2 OTBET 3allUChIBAETCS B DK3aMEHAI[MOHHON paboTe B OTBEJEHHOM JIsl 3TOr0 Mecte. B
cily4ae 3allMCH HEBEPHOTO OTBETA 3a9YEePKHHUTE €r0 ¥ 3aIlUIIUTE PSIOM HOBBIH.

Yacte 3 comepxut 4 3amanus (22—25),Ha KOTOpbIE ciledyeT OaTh pa3BEepHYTHIA OTBET.
OtBeTbl Ha 3aJaHMs 4YacTH 3 3alMCHIBAIOTCS HA OTAEIBHOM  JIMCTE 3ajgaHue 22 —
JKCIIEpUMEHTANIbHOE, U I €r0 BBIMOJHEHHsS] HEOOXOJMMO BOCIOJB30BAThHCS J1a00PaTOPHBIM
o0opynoBaHHEeM

IIpu BBIYKCIEHUSAX pa3peliaeTcst HCIOIb30BaTh HEMPOrPAMMHUPYEMBIN KaJIbKYJISTOP

CoBeTyeM BBINOJHSITH 33IaHUsI B TOM MOPSIIKE, B KOTOPOM OHU JaHbl. C IeNTbI0 3KOHOMUH
BpeMEHH MpOIYyCKaiTe 3amaHue, KOTOpPOe He yAaeTcs BBIMOJHHUTH cpasy, W MEepeXomuTe K
crenyromeMy. Ecau mocie BBITOJHEHMsT Bcel paboTel y Bac ocraHeTcs BpeMs, TO MOXXHO
BEPHYTHCS K [IPOITYIIIEHHBIM 38JaHUSIM.

Bamnel, monmy4yeHHsle BaMu 3a Bce BBITIONHEHHBIE 3a/IaHsl, CyMMUpYroTcs. [locTapaiitech
BBITTOJHUTh KaK MOXKHO OOJIbIIIe 3aiaHuii 1 HAOpaTh KaK MOXKHO OOJIbIllee KOJNIECTBO OANIOB.

Kenaem ycnexa!
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Huxe mpuBeneHbl cripaBoYHbIE JAaHHBIE, KOTOPbIe MOTYT IOHam00UThcA Bam
MIpY BBIIIOJHEHUH PabOTHI.

JdecarnaHbie MPUCTABKA

HawumenoBanue O6o3uauenue Muoxurens
rura r 10°
mera M 108
KHJIO K 10°
TeKTO T 102
caHTH c 1072
MUAILIH M 1073
MUKPO MK 107°°
HAHO H 1070
Koucraursl
yCKOpeHre cBOOOIHOTO HMaeHus Ha SeMiie g=10 ?
IrpaBHTALMOHHASA [IOCTOIHHAL G=6,7-10""" Ho v
KT
CKOPOCTB CBeTa B BAKyyMe c=3-10° %

SJIEMEHTAPHBIN 3JIEKTPUIECKUN 3apsy

3
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IlnoTHOCTH
KT KT
OeH3uH 710 —3 npesecuna (cocua) | 400 —3
M M
KT KT
CIIUPT 800 — napaduH 900 —
M M
KT KT
KepOCHUH 800 ﬁ ATIOMUHHAH 2700 ?
KT KT
macio mamuasoe | 900 ) Mpamop 2700 )
KT KT
1000 — 7100 —
BOZA WHK
it M3 T M3
KT KT
moioxo nensroe | 1030 N} CTaJlb, KeIe30 7800 )
KT KT
BOZA MOPCKAs 1030 N} Menb 8900 )
KT KT
PTYTBh 13600 = CBHUHeIT 11350 2
YnenvHasa
TEIJIOEMKOCTD 4200 Jox TEIJI0EMKOCTD 130 IS
BOJbI kr-°C CBHUHIIA kr-°C
i % TemiaoTa a5
zﬁﬁﬂggMKOCTb 2400 -2 C napoobpasosanusa | 2,3 - 10° A
p KT - BOJIBI KT
. " TemaoTa K
;ingoeMKOCTI’ 2100 A - napoo6pasosanus | 9,0 - 10° Az
& KL crmpTa KT
n & TemnaoTa 5
;i?oﬂh?;gﬁgmb 920 a 5 IUIABIICHUS 2,5-10* Ax
KT - CBHHIIA KT
TEILIOEMKOCTD 500 Mok TemjaoTa 7.8.10% Jox
cramu kr - °C IJIaBJIEHUS CTAIU ’ KT
TeIJI0EMKOCTh 400 Hox TemoTa 59.10% M
ITUHKA KT - ° TJIaBJIEHUS 0JI0BA ’ KT
TEINIOEMKOCTD 400 Mok TeIIoTa 3.3.10° Mok
Meau kr - °C IJIaBJIEHU JIbaa ’ KT
TEINIOEMKOCTb 230 ok TeIIoTa CroOpaHud| 9 g. 1y Mok
oJIoBa kr - °C crmpra ’ KT
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Temneparypa niaBieHusa

Temneparypa KUIIeHUS

CBUHIIA 327 °C BOJbI 100 °C
0JI0Ba 232 °C crmpra 78 °C
BOJBI 0°C
OM - MM
YaeabHoOe sJaeKTpuYecKkoe comporuBiaenue, —— (mpu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
Menb 0,017 HUXPOM (CILIaB) 1,1
QTFOMUHUAHN 0,028 dexpanb 1,2
sKeJe30 0,10

HopmaabHBIE yCIOBHUA: TaBIeHUE 10° I1a, remmeparypa 0 °C.
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Yacte 1

K xaorcdomy u3 3adanuii 1-18 danwt 4 eapuanma omeema, u3 KOmopwvix
moavko o0dun npasuabhuiii. Homep omozo omeema o068edume
KPYa#CKOM.

1 | Marepuanbhas Touka ABMKeTca BHOMbL ocu OX. 3aBHCHMOCTL €& KOOp-

IUHATBI X OT BpeMeHwm ¢ umeeT BUA X =1-(2+5¢), Te Bce BEIWIHUHBI

npepacrasinensl B enuaunax CH. IIpoekmnusa ua ocs OX HaYaIbHOM CKOPOCTH
STOH TOYKH paBHA

1) 1m/c 2) 2 M/c 3) 5Mm/c 4) 10 m/c

2 | Bpycok mozpBerieH K MOTOJKY Ha JIETKOM HEPACTIIKUMON HHUTH.
Ha pucynke mokasaHbI cuiia HATSKEHUI HUTH |, TeHCTBYIOIAA
Ha OpYCOK cuiia TsKecTH mg, a takxke Bec Opycka P. Karoe(-ue)

W3 TPUBENEHHBIX HUKE YTBEP:KICHWH ABJsAe(-I0)TCA IIPABUIb-
weM(-1)?

A. Corznacuo Bropomy 3axony Heroroua 7' = P.

B. Cornacuo sropomy 3akony Heiorona 7' = mg.

2) ronbko B
4) su A, 5au b

1) Tompko A
3) uA,ub

g Moayns uMIysnbca p TOYEYHOTO Tejia MacCOH 7 BO BpPeMsS €ro [BHIKEHUS
W3MEHSEeTCI C TedyeHweM Bpemenw ¢ mo 3akony p(t)=m(2—8t), rme Bce
BesmuuHbl Bbipaskenbl B emmuuriax CU. Teno aBm:xkercs mpsaMoIuHEHHO.
Mo:xHo yTBEpP®KIATD, UTO

1) 5T0 Temo ABWIKETCA C MOCTOSHHBIM YCKOPEHHEM, MOXYJIb KOTOPOIO
pasen 2 M / ¢

2) 370 TEN0 ABMIKETCS C MMOCTOSTHHOM CKOPOCTHI0, MOAYJIh KOTOPOIM pPaBeH
8 m/c

3) qepes 0,25 CEeKYH/JBI II0CJ/Ie Hadaja ABUKEHUd 9TOr0 Tejia ero UMILYJIbC
CTaHeT paBHBbIM HYJIIO

4) B MoMeHT BpeMeHH ¢ = () HMITY/IbC STOTO TejIa GbLI PABEH HYIII0

ﬂ ABTOMOOMIIF PABHOMEPHO IBHUIKETCA II0 POBHOM TOPH30HTAJIBHOU IOPOTe CO
cKopocThio 0. Paguyc Kosmeca aBToMoOwWIs paBeH R, Koiéca Mpy JBUKEHUN
He TIPOCKAIb3bIBAIOT. 32 KAaKOe BpeMs KaKgoe KOJIecO aBTOMOOMIIA
coBepiut N 060poToB?

1) 2zRoN 2) 3) 2xRv 4) 27RN
27RN N )
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5

6

B U-o6pasubix TpyOKax HAXOASATCS JBE HECMEIIHBAIIIHUECT KUAKoCTH 1 u 2.
Ha xaxoM u3 OpUBENEHHBIX PHCYHKOB ILIOTHOCTDH KMIKOCTH 1, HAIUTOU
B TPyOKY, B TPH pasa MeHbIIIe INIOTHOCTH KUIKOCTH 27

2) TOJIBKO Ha BTOPOM

1) ToIBKO HA IIEPBOM

3) TONBKO HA TpETheM 4) HU Ha OTHOM

Jlogka maccoii 120 KT MOIX0UT HOCOM K MPHUYALY C IIOCTOSHHOMN IT0 MOMAYJIIO
crkopocteio V. UenmoBek maccoit 80 Kr, CTOAIME HA HOCY JIOAKH, Opocaer
BIEPEN 10 XOIy ABMIKEHWS CBEPHYTBIM B OyXTy IIBAPTOBOYHBIA KaHAT
Mmaccoi 10 Kr co CKOpOCThIO, MOIY/Ib KOTOPOM OTHOCHTEILHO Oepera paBeH
2,5 M/c. B pesynbrare Momynb CKOpocTH doaku usMeHsercd Ha 10%. Yemy
ObLT PpaBeH MOIYJIb HAYAIbHOMU CKOPOCTH JIOAKH?

1) ~0,83 m/c 2) ~2,5 m/c 3) ~1,0 m/c 4) ~0,13 m/c

Temneparypa B Tepmocrare noagep:xuBaercsa pasaoi +90 °C. B repmocrar
MOMEIaT cocyx ¢ Bomod mpu temmeparype +100°C, B KorTopbli
MOrPYIKAOT JIeqaHol Kybuk mpu rTemmeparype —100 °C maccoii, B 2 pasa
6osbIrielt, uem Macca Boabl. [lociie MoCTHKEeHNS TEIJIOBOI0 PABHOBECHS

1) B cocyne ycraunosurcs remmeparypa +10 °C
2) B cocyne ycranoBurcs temmneparypa +90 °C
3) B cocyme ycranosurca Temieparypa +50 °C

4) B cocyne ycranourcs remmeparypa 0 °C
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8 | Ha npumyc ycraHaBIuBaoT EMKOCTH, B KOTOPYIO HAJIUTa BOxa 06bEMOM 5 1

npu temneparype +20 °C. B npumyc 3amuBaor 40 M TOpPIOYEro BellecTsa,
3QJKUTAIOT TOPEJIKYy W JKIYyT, IIOKA BEIEeCTBO HE CrOPUT IIOJHOCTBIO.
C momormibio ciienyrolei TabMHIlbl OIpeneNnnTe, KAKOe BEIeCTBO HY:KHO
WCIIOJb30BATh B KA4ecTBe TIOPIOYEro g TOT0, 4TOObI BOJAa B EMKOCTH
Harpejgach [0 MHHHMAJIbHOM TeMmieparypbl. lloTepaMu  TeIIOTHI,
TEIJIOEMKOCTBIO COCY/Ia U IIPUMYCa IIpeHe0peyb.

Bemecrro | ILtoTHOCTD, KT / M° Ynersnas ﬁf[ﬁ?/:‘c? cropaHusd,
OeH3UH 800 45
KepOCHUH 700 44
CITHPT 800 27
MasyT 900 39
1) Gemsun 2) xepocuH 3) croupr 4) maszyT

9 | OrpunarenbHo 3apsKeHHAd NIHUIMHKA CBOOOJHO IamaeT B Bakyyme. llpwm

NPUONIKEHUH K IOIOKUTEIbHO 3apAKEeHHON TOPU30HTAIBHOH IIJIACTHHE
1) cKopoCTb MBUTUHKYM YMEHBIIAETCS TI0 MOJLYJII0

2) CKOpOCTh HBLIMHKY YBEJIUNIUBAETCS II0 MOIYJIIO
3) sieKTpUYeCKHUl 3aps/ IbUINHKN YBEJIHIUBAETCS 110 MOILYJII0

4) sIeKTPUYECKUI 3aPs] IBUTMHKN YMEHBIIIAETCS 10 MOJLYJIIO
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10 | Mexny KoHIlaMH HPOBOJOKHM AiuHONH 10 M MOAIEp:KHUBAETCA ITOCTOSHHOE
nanpsixenre 0,2 B. Ha pucynke mszobpakés rpaduk 3aBUCHUMOCTH CHJIBI
Toka I, Texymiero mo TPOBOIOKe, OT ILIOMIA/ S eé monepevHOTO CeUEeHHA.

A

0.6 S
ol A
y |l//
03 | I
sl dEEN

| l .
0.1 AN

: | ! |
0 1

3 - ?
i 28 MM

Hcnonws3ya rpadgur u claeaymoiryio TaONHIy, OIpEeIeTHTe BEIIeCTBO, W3
KOTOPOTO U3TOTOBJIEHA IIPOBOJIOKA.

e I
e 0,017
aTIOMUHUN 0,028
cranb 0,1
0JI0BO 0,12
1) mens 2) amroMUHUHA 3) crams 4) o080
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11 | IIpoBonounasa kaTyIIKa IOAKIIOYEHA K MCTOYHUKY IIOCTOSHHOTO TOKa. Ha
KaKoM M3 IPUBEIEHHBIX HIUIKE PHUCYHKOB IIPABHJIBHO IIOKA3aHO
pacrosoKeHre MAarHUTHOM CTPENIKH, IOTHEeCEHHOM K 9TOH KaTyIKe?

g Zw

b
77 P77 ITTTEE f"ﬂﬁﬂ 777 FITTTTTIT "777777
Puc. 1 Puc. 2

1) Tonbko Ha pucyHke 1
2) TOIBKO HA PUCYHEKE 2
3) u Ha pucyHke 1, 1 HA pUCYHKe 2

4) Hu HA PUCYHKE 1, HU Ha PHCYHKe 2

12 | Pacmosoxure ykasaHHbIe BHABI 3JIEKTPOMATHUTHBIX W3JIyYEHUH B MOPSIIKe
BO3PACTAHUSA MX YACTOTHL:
A - wundparpacaoe, b - yaprpadmoneroBoe, B - penrrenosckoe, I' —
BUANMOE.

1) AT'EB 2) BI'BA 3) BI'AB 4) BBr'A

ﬂ Ha pucynke wusobpaskeHa cxeMa SI€KTPUYECKOHM I[EIIH, COCTOSINEN U3
HUCTOYHUKA TIOCTOSHHOTO HaTIPAKEHUS U, IBYX pesucTopoB
c conporuBieHuaMu R; m R, =3 Om, upgeansHOro ammepmerpa A u ABYX
rimoved Ky u K,. Conporusienue uCTOYHMKA HAIPAKEHUS U IOTBONAIINX

IIPOBOIOB IIPEHEOPEKUMO MAaJIO.
K R
2 |

K|'—|:|—|

Ilpu Bambikanuym O000MX KIOUEH aMIepMeTp IIOKA3bIBAET CHUIY TOKA
L =0,25A. Ilpu 3aMbplkaHHH TONTBKO KIio9a K; ammepmerp moKasbIBaer

cuny Toxa I, = 0, 15 A. Uemy paBHO conpoTuBieHue K| IepBoro pesucropa?’
1) 0,15 0m 2) 3 Om 3) 4,5 Om 4) 8 Om
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14 | PaguoakTuBHBINA oOpaser] MCIyCcKaeT a-, - u y-usiaydenne. Ha raxkom wu3
CJIEAYIOIINX PUCYHKOB IPABWJILHO 0003HAYEHBI TPHU IISATHA HA (POTOILIEHKE,
[OJIyYeHHbIE IpPHU HAOIOIEHUN W3Ay4EeHUs OSTOro o0pasia B CHIBHOM
MAarHUTHOM I1oje?

@ ®
'.-‘;_ = —.?.—,.
i Pk
P P i

1) Tonbko Ha pucyHke 1
2) TOIBKO HA PUCYHEKE 2
3) u Ha pucyHke 1, u Ha puUcyHEKe 2

4) HU HaA PUCYHKE 1, HM Ha PHCYHKe 2

15 | YoenpHbIM 00BEMOM HA3bIBAETCA BeNWYWHA, O00paTHad ILUIOTHOCTU
BemiecTBa. Ha pHCyHKax TpHUBEIEHBI TPA(PUEM 3aBUCHMOCTH  OT
TeMIIepaTypbl ¢ yAensHOro 00BEMa V/m BOABI, HAXOAAIIEHCH B TBEPAOM
(puc. 1) u :muarom (puc. 2) COCTOAHUAX.

i C:'\!1
T 1.0003
1.0906 10002 |
1.0904 1.0001
1.0902 1.0000
1.0900 0,9999 '
—d 0 2 4 6 8 roC

Puc. 2

Kaxoe(-ue) u3 cienymonux yrBepKIeHu, ABjfe(-10)TCA IpaBUaAbHbIM (-1)?
A.llpu yBenmumueHuw TeMIEpPaTypbl BOAA, HAXONAMIAACI B TBEPIOM
COCTOSTHUH, PACIITUPSIETCA.

B. IlnorHOCTS BOAbI Ipu TeMiepaTrype +4 °C makcuManabHa.

1) Tombko A
3) uA,ub

2) Tonbko b
4) au A, uu B
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IIpouumaiime mexcm u évinoanume 3adanus 16-18.

IlorymmpoBOTHUKOBBIN THO,

B mpupoge cymiecTByoT BemiecTBa, KOTOPhIE XOPOIIO MIPOBOJAT 3JIEKTPUIECKHUI
TOK, ¥ BEI[eCTBA, KOTOPbIe MPAKTHIECKU HE IPOBOAAT 3JIEKTpHIecKuil TOK. [lepBbie
Ha3BIBAIOTCA TMPOBOJHUKAMH, & BTOPble — MIUAIEKTPUKAMU WA H30JIATOPAMHU.
ITpoBomHMEKAMY ABJIAIOTCA BCE METAJUIBI, TPUMEPOM TUAIEKTPUKA SBJISETCA CTEKJIO.
Taxme cymecTByeT 6OJbIIOE KOJHYECTBO BEIECTB, KOTOPhIE II0 CBOHM
3JIEKTPOIIPOBOAAIIAM CBOMCTBAM B3aHUMAIOT IIPOMEKYTOYHOE ITOJIOKEHUE MEKILY
MIPOBOJHUKAMHY W [UJEKTPUKaMu. 110 cpaBHEHMIO ¢ IIPOBOAHUKAMU STH BeEIeCTBa
MIPOBOMAAT DJIEKTPUYECKUHM TOK ropasfo Xy:Ke, HX yAeJIbHOEe COMPOTUBIEHHE CHUIBHO
3aBHUCUAT OT KOHIIEHTPAIIUU MIPUMeECceH, TeMIepaTypbl U OT BAUIHHA Paa OPYTHUX
daxropos. Takue BelllecTBAa HA3BIBAIOTCS MMOJIYIIPOBOIHUKAMY; B KAYECTBE IIpuMepa
TIOJIyIIPOBOAHUKOB MOKHO Ha3BaTh HEKOTOPbIE XUMUIECKHUE DIEMEHTHI — TepMaHui,
KPEMHUMH, CeJIEH, MBIIIbIK.

Hcmonb3ys MOMYHIPOBOMIHUKHM, MOKHO CO3MaTh PATUOTEXHWYECKHH JJIEMEHT,
KOTODPBIH 00/I1a7laeT WHTEPECHOH M IOJE3HOH CIIOCOOHOCTHIO: OH XOPOIIO IIPOBOAUT
SJIEKTPUYECKUH TOK B OJHOM HAIPaBIEHHM U IUIOXO — B IIPOTHUBOIIOIOKHOM
HarpaBieHuu (B OTJIMYKE OT PE3WCTOPAa, KOTOPBIM OJWHAKOBO XOPOIIO IIPOIIyCKAeT
SJIEKTPUYECKUH TOK B O0OOMX HAIpaBIEHHAX). TaKOd sIeMeHT Ha3bIBAETCS
noaynposodnukxosvtm  Oduodom. Ha cxemax oIeKTpHYECKMX Ilemed  JTUO[I
obo3HaUaeTCs 3HAKOM, MIOKa3aHHBIM Ha pUcyHKe 1. B Hanpasaenuu ciesa HAmpaBo
MOKAa3aHHBIA HA HTOM PHUCYHKE IHUOM IPOIYCKAET JJIEKTPHUIECKHH TOK XOPOIIIO
(mamHOE HampaBlieHHE NPOTEKAHWS TOKA 4Yepe3 AMOJ HAa3hIBAETCA MHPIMBIM), a
B HAMpAaBJIEHUH CIIPaBa HAJIEBO AWOJ IPOIyCKAeT TOK ILUIOXO (Takoe HAIpaBJIEHHE
MpOTeKaHus TOKA HasbiBaeTca oOpaTubiM). OT pesucropa MO OTIWYAETCA eIl U
TeM, YTO /g Hero He BbImomHserca 3akoH Owma. Ecau skcnepuMeHTaNBHO
IIOCTPOUTh  rpauK  3aBHCUMOCTH  CHJAbI TOKAa I, TeKyliero dYepes
MOJYIPOBOJHUKOBBIM WO, OT MPHJIOKEHHOT0O K HeMmy Hampskenud U, To
MOJYYUTCI  B0ALMAMNEPHAS XAPAKMepucmuka TOJIYIPOBOTHUKOBOTO IHUOAA.
TunuIHBINA BU TAKOH XapaKTEPUCTUKU ITOKA3aH Ha PUCYHEKeE 2.

I MA

"[-.u

™ ( 0 U.B

Pucynox 1. Pucynox 2.
O6o3nauenue aroaa HA Bonwsramnepuasn
CXeMax dIeKTPUIECKUX XapaKTepUCTUKa

nernen IIOJIyIIPOBOAHUKOBOTO JHO/A
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W3 pucynka BUIHO, 9YTO IIPU MOAKTIOUEHHH AMOAA B IPAMOM HaIpaBleHUU (Ipu
TIOJIOKUTEIbHBIX 3HAYEHHUAX HANPAKEHHUA) CHIa TOKA OBICTPO BO3PACTAET C POCTOM
HANPIKEHUsI, TO eCTh COIIPOTUBIIEHNE AMoaa yMeHbInaerca. [Ipu nogkmiodyeHun xe
auoma B 00paTHOM HAIPABIEHWH (IPH OTPUIATENHHBIX 3HAYEHHUSAX HAMPIKEHU)
cHla TOKa O4YeHb Maja II0 MOAYII0 W IIPaKTHYecKHM He H3MeHdeTcd, TO ecThb
COTIPOTHBJIEHNE IHOJA OYEHb BEJIUKO, W OH BEHET cebA MOYTH KAK JUIJIEKTPHK.

Onnako Impu HEKOTOPOM IIpelelbHOM 00paTHOM HampsaxeHHH —U) COIPOTHBIEHUE
IUO0ZIa CKAYKOM W3MEHSIeTCI M CTAHOBUTCA OYeHb MAaJeHBKUM — TOBOPAT, YTO
HacTynaeT mpo6oi nuoza. Benmunna U\ HazpiBaerca HanpasxernneM mpobod. ITocre

po6oA TUOJ HAYHMHAET XOPOIIO IPOIIyCKATH HIEKTPUIECKHUH TOK KAaK B IIPIMOM, TaK
u B 00paTHOM HAIPABJIEHUU, TO €CTh TEPAET CBOM IIOJIE3HBbIE PAAHOTEXHUYECKHE
CBOMCTBA.

IlonynpoBOgHUKOBBIE AHOABI IIUPOKO WCIIOIB3YIOTCA B PAJHUO3IEKTPOHHOMN
npoMbinuieHHOCTH. OHHM  BXOJAT B COCTAB OTPOMHOTO YHCIA COBPEMEHHBIX
BJIEKTPOHHBIX YCTPOUCTB — OT OJIOKOB 3apAAKd MOOMIBHBIX TeIe(MOHOB [0
WHTETPATBHBIX MUKPOCXEM KOMIIBIOTEPOB.

ﬂ Kaxue BemrecTBa xyske BCEro MPOBOAAT SIEKTPUIECKUHN TOK?
1) npoBogHMEKH
2) TMOMyIpPOBOTHUKN
3) IULIEeKTPUKHU

4) BCe IIepevducC/IieHHbIe BelleCcTBa IIPOBOJAT SJIeICTpI/I‘-IeCICI/Iﬁ TOK OOH-
HaKOBO ILIIOXO

17 | OnexkTpudeckas Ienb, cXeMa KOTOpPOH IIpHBeleHa Ha PUCYHKE, COCTOUT W3
OGaTapedKu, YeThIPEX DIIEKTPUYECKUX JIAMIIOYEK M YEeTHIPEX OXUHAKOBBIX
nuomoB. Kamnaplii M3 AMOMOB IPH IOAKIIOYEHWH B IPIMOM HAIPABICHUH
“MEeT MPeHEeOPeKUMO Majaoe CONPOTHUBIEHWE, & IIPU IOAKIYEHUN
B 00paTHOM HaIIpaBI€HUU 006Ja7aeT O4YeHb OOJBIINM COIPOTHBIEHHUEM.
CKroJBbKO TamMIiouek He OyIyT rOpeTh B 3TOH Ienu?

D1 2) 2 3) 3 4) 4
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18 | Ha pucyHke mnokasaHbI BOJbTaMIIEPHbIE XAPAKTEPUCTHUKU IJIS YETHIPEX
PasHBIX IIOJIYIPOBOJHUKOBBIX IUOMOB. §¥ KAKOTO W3 HHUX HAIPIKEHUE

mpo6ost MeHbIie?
I MA

Nod No3 NoZ2 Nel

Nel| Ne2 Ne3 Ned
1 2) 2 3) 3 4) 4
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20 | CuHIOBBIH mAap MoAOPOIIeH BEPTHKAILHO BBEPX ¢ HEKOTOPOI HauaabHOM

YacTs 2 ckopocteio. [Ipenebperasd BauAHWEM BO3AyXa, YKKHUTE, KAK M3MEHAIOTCI
M0 Mepe IBMIKEHHWS Iapa BBEpX Ciaeayiommue (QU3NIeCKWe BeJIWUYWHBL:
IIpu evinoanenuu 3adanuii ¢ Kpamxum omeemom (3adanus 19-21) MOAYIb NEWUCTBYIOINEH Ha INap CHJIbl TIKECTH; KHUHETHIECKad IHEPIusd
Heo6x00uMmMo 3anucamsv omeem 6 mecme, YKa3aHHOM 6 meKcme 3a0aHust. apa; MOZLyJIb yCKOPeHHA Mapa. 3
Hdns  kammodl BeIHMYMHBI OIPENENNTe COOTBETCTBYIOIIMN —XapakTep
19 | Ona xampmoro ¢u3MYECKOro IOHATHA M3 IIEepBOro CToJ0mIa moxbepuTe M3MEHEHU:
COOTBETCTBYIOII[ee YTBEP:KIEHNE U3 BTOPOTO CTOJIOIA. SAIIUIINTE B TAOIUILY 1) yBenumuuBaercs;
BbIOpaHHBIE QP PHI IO COOTBETCTBYIOLIAMA OyKBAMHU. 2) yMeHbIIaeTCs;

PUSNYECKHUE YTBEPKIEHUSA 3) He H3MeHTeTCA. . .
IIOHSITYS SanumuTe B _TaGauIly BbIOpaHHbIE ITUQPBI IS KaXKIOH (PU3HUUECKOMH
L BEJIMYUHBI IO COOTBETCTByOIuMHU OykBamu. lludpsr B orBere Mmoryr

A) dusmyeckuit 1) Mo%HO cYHTaTh, YTO B KPHUCTAILIMIECKOM HOBTOPATEHCA.
3aK0H COCTOSTHMM  BEIL[eCTBA  €ero  MOJIEKYJIbI ®NBNUYECKAS BEJIMUMHA XAPAKTEP

B) dusmieckasn 3QHHUMAIOT CTPOTO OIpPeNeNEHHbIE IOIOKEHH
gl)oznenb B y3JaxX  KPUCTAIMYECKOH  PEeIeTKH, ASMEHEHWH

B) ompenenenye COBEpIIIAs TETIOBbIE KOTeOAHH. A) momyns pmeiicTByromeid Ha map cuibl 1) yBeamdmBaercs
usmaeckoit 2) Nmnynse Tera COXPAHAETCH HEeH3MEHHBIM, TAKECTU 2) ymenpmaercs
BeTUYUHBI €cin  paBHONCUCTBYIOIAA BCEX IPHUJIOKEH- B) kunerwdeckas sHeprus mapa

HBIX K 9TOMY TeJIy CHJI PABHA HYJIIO. B 3) He usaMeHseTCA
., MOJyJIb YCKOPEHUS 1mapa
3) PaBHOYCKOpEHHBIM TPIMOJIUHEHHBIM HA3BI- ) MozyzB yeKop p
BaeTCsi TaKoe [BIKEHHE, IIPH KOTOPOM A B B
MOJYJIb CKOPOCTH IBWKYIIErOCA II0 MPAMOK Otser: |
Tema 3a Ji00ble paBHBIE  IIPOMEKYTKH :
BPEMEHH YBEIWYHUBAETCS HA OIUHAKOBYIO
BEJIMUWHY.
4) IlmoTHOCTH YHCIEHHO pABHA Macce BeIecTBa,
MPUXOJAIIEHC HA eIUHUILY €r0 00BEMA.
5) TpaekTopusi — 9TO JWHWSA, BAOAb KOTOPOH
IBYIKETCA MaTePUATbHAS TOIKA.
A b B

OrBeT:
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21 | B cnpaBounuke (QU3HMYECKUX CBOMCTB Pa3JIHYHBIX BEIECTB IIPEICTABICHA
crenytomas Tabauna.

ILroTHOCTH YneabHasa
BemecTBo B JKUTKOM TEILIOEMKOCTS (IIpH
COCTOSIHUH, KT / M3 20 °C), JIzx/(xr-°C)
areToH 800 2160
BOJA 1000 4190
TJIUIEPUH 1260 2390
PTYTH 13500 138
STHUJIOBBIH CIIUPT 790 2390

Hcnonbsysa mammble TabauIlbl, BbIOEPUTE U3 IPEIJIOKEHHOTO IIepedHs dea
BEPHBIX YTBEP:KICHUA. ¥ KAIKUTE UX HOMEPA.

1) Jlna marpeBanusa Ha oxwH rpamxyc llembcus rauepuHa M STHIOBOTO
COUPTA, WMEMINX OIUHAKOBBIE O00BEMBI, MOTPEOyeTCHd OAMHAKOBOE
KOJIMYECTBO TEILIOTHI.

2) Ilpu oguHAKOBBIX 00BEMAX aleTOH OyaeT MMETh MEHBIILYI0 Maccy W
nmorpedyeT MEHBIIEro KOJMYECTBA TEIJIOThI IPU HATPEBAHUM €ro Ha
onuH rpanyc Ilenbcus 1mo cpaBHEHHUIO C TIHIIEPHUHOM.

3) Ilpu ogmHAKOBBIX 00BEMAX PTYTh OyAeT UMETh GOJBIINYI0 MacCy Hu
noTpebyer OONBIIEr0 KOJIHYECTBA TEILIOTHI NPU HATPEBAHWM €€ Ha
onuH rpanyc Lleabcus mo cpaBHEHHUIO C BOIOM.

4) Yro6nr marpersr 3 kr amerona Ha 2 °C, morpebyercsi s3aTpaTuThb
KoandecTBO TeraoThl 10368 w/l:x.

5) HaumensIei yaenbHON TEIUVIOEMKOCTHIO W3 BCEX IMEPEUUCIEHHBIX
BEIIECTB 00JIaJjaeT PTYTh.

OrBeT:
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Yacrs 3

s omeema na 3adanus wacmu 3 (3adanus 22-25) ucnoaw3yiime
omoenbHbliL NOONUCAHHLLE JaAucm. 3anuuwiume cHA4AAA HOMED
3adanus, a 3amem omeem Ha coomeemcemayrouiee 3adarue.

22 | Ucnonp3ya mrTatuB ¢ My(TOH H JIANKOW, METPOBYIO JHHEWKY, NIapHK
C IPpUKPEIVIEHHOM K HeMy HUTBI0O U 4Yachl C CEKyHIHOW CTPEIKOU
(cekyHIOMED), COOEPHUTE SKCIIEPUMEHTAIBHYI0 YCTAHOBKY /I UCCAEI0BAHUA
3aBHCHUMOCTHU TEPHoJia KolebaHWH MIapuKa B BEPTUKATIBHOH IIOCKOCTHA OT
JIIUHBI HATH, HA KOTOPOY OH IO BEIIeH.

B 61anke oTBeTOB:

1) coenaiiTe pUCYHOK SKCIIEPUMEHTAIBHOM YCTAHOBKH;

2) moJBecHB IIAPHUK TaK, 4TOOBI JJIMHA HUTH, HA KOTOPOH OH BHCHT, ObLIA
paBHa 25 cM, C TIOMOIIBIO CEKYHIOMEpA OIpPeAeIuTe IJIUTEIbHOCTD
IBafIaTA KOIe0aHWM IIApUKA; 3alUIINTE Pe3yIbTAaThl U3MEPEHUl, yKa3aB
MIpUMEepHbIE OTPEITHOCTH H3MEPEHH;

3) yBeIuUbTE B YEThIpE pasa [JIWHY HUTH, HA KOTOPOH ITOIBEIleH IIapuK, 1
MOBTOPHUTE W3MEPEHWs; B3allHIlUTe pe3yabTaThbl H3MEpeHHH, yKasaB
[IpUMEepHbIE MOTPEIIHOCTH H3MEPEHHH;

4) BBIYHCINTE EPUOABI KOJeOAHUH IIapUKa B IIEPBOM M BO BTOPOM CIIy4ae;
3AMUIINTE YUCIOBbIEe 3HAYEHWT, YKa3aB IPHUMEPHbIE ITOTPEITHOCTH HTHUX
3HAYEHUH;

5) cpaBHHTE IIONyYEeHHBIE 3HAYEHUS I[EPUOIOB KOJEe0aHWI IIapuKa IIpu
IJTUHHON W TIpU KOPOTKOU HUTH; C(POPMYIUPYHTE KAYECTBEHHBIN BBIBOJ O
3aBUCUMOCTY IIEPUOJA KOJIeOaHUH IIapyuKa OT AJIHHBI HUTH, Ha KOTOPOH OH
TIO/IBEIIIEH.

XapaKTepHCTHEA 000pyTOBaAHUA

IIpu BBITONTHEHWH 3aJaHUA KCIIOIb3yeTCd KOMILIEKT obopymoBanusa Ne 7 u3
Habopa aaboparopuoro «L-MuKpo» B cocTage:

IITATUB C My(PTOi U JIATTKOH;

MeTpoBad JIHHEUKA (IIOTPEITHOCTb 5 MM);

IIIapUK C MPUKPEIUIEHHON K HeMy HUTHIO nauHou 110 cMm;

Yachl C CEKYHIHOM CTPEIKOM (MIIH CeKyHI0Mep).

Brnumanue! Ilpu 3amene xaxoro-mtubo dieMeHTa O000PyZOBAHUA Ha
AHAJOTHYHOE C [PYTHMH XapaKTepUCTHKAMH HEOOXOAMMO BHECTH
COOTBETCTBYIOIINE U3MEHEHHUs B 00pa3el] BhITOJHEeHN 3aJaHus.

3adanue 23 npedcmaessrsem co6oii 60npoc, HA KOMOpPdvL Heodx00umo
damv nucvmennwlii omeem. Iloanwviii omeem 0oadicen 8K 1I0UAMY 6 ceds
He moAbKO omeem HA 60npPOC, HO U €20 PAa36EPHYymoe, 10ZUYUECKU
cesa3anHoe 060cHOo8aAHUe.

23 | Crambuyio gerans oxmaawnu ot 100 °C o 20 °C. Kak usmeHuIMCH IPH 5TOM
Macca gerand, eé 00péM u mwioTHOCTh? OTBET MosACHUTE.




®dusuxa. 9 knacc. Bapuant 2 19

s

3adanuit 24-25 mHeob6xo0umo 3anucamv nROAHOE peuileHue,

eKIouUaowee 3anucvb Kpamixozo ycaoeus 3adauwu (Hdawno), 3anucw
¢popmyn, npumenHeHue KOmMoOpwvix HeEOO0x00umo u 00CMAMOUHO O0AA
pewernus 3adavdu, a4 makKce mamemamuieckKkue npeoopa3osanus u
pacuémbul, npueodsauiue K 1uUcC1080My OMmeemy.

24 | Ha crose CTOMT HEBBICOKHI MUJIMHADP, CleTaHHBIN W30 JIbA MJIOTHOCTBHIO

900 kr / m* , nmeromero temneparypy 0°C. Ha ero Bepxmee ocHOBaHue
CTaBAT IUINHIP TAKUX K€ PasMEepOB, CIAETAaHHBIH M3 MEeAH U HATPETHINA J0
remmeparypbl 42 °C. Kakasa dacTh JbJa OKaKeTC PAaCIIABIEHHOH II0CiIe
TOTO, KAaK CHCTeMa IPHUAET B COCTOAHUE TEILIOBOro paBHoBecusa! IloTepamu
TEILIOTHI MOXKHO NpeHebpeydb. OTBET BhIPA3UTE B IPOLIEHTAX U OKPYTIUTE [0
IIeJIOTO YUCTA.

HamnpsizkeHne KOHTAKTHOM CETH TOCTOSHHOTO TOKA, OT KOTOPOH MHUTAeTCA
MAarucTpPaJbHBIH DIIEKTPOBO3, cocTaBisfeT 3 kB. B amexrpoBose mmeercsa
8 mBuraresnel, cuiaa TOKA B KaKAOM M3 KOTOPBIX IMOANEP:KUBAETCA PaBHOM
190 A. Ilpu cropoctu smekTpoBo3a, paBHoi 36 km/a, ero KIII cocrasiser
50%. KakoB Momynb CHIBI TATH, KOTOPYI0 pasBuBaeT 3aeKTpoBo3? Oteer
naiite B KH, okpyrius 1o menoro gucia.
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Kpurepnn onneHnBaHNA 3aJaHUH ¢ Pa3BEPHYTHIM OTBETOM

@ WUcnonbsys mraTus ¢ MyQToi H JANKOH, METPOBYIO IHMHEHKy, LIApUK
C IPUKPEIUIEHHON K HeMy HHTBIO ¥ 4Yachl C CEKYHIHOH CTPEIKOM
(cexyHmomep), cobepure SKCIIEPHUMEHTAIHHYIO YCTAHOBKY IS
HCCIIeJOBAHUA 3aBUCHUMOCTH IIEPHOA KOJe0aHU MIapUKA B BEPTUKAIHHON
IJTOCKOCTH OT JJIMHBI HUTH, Ha KOTOPO OH IOBEIIEH.

B 6mauke orBeToB:

1) cmenmaiiTe pUCYHOK SKCIEPUMEHTAILHON YCTAHOBKH;

2) mOJBECHUB IIAPHUK TAK, YTOOLI JJIMHA HUTH, HA KOTOPOM OH BHCHT, ObLIA
paBaa 100 cM, ¢ TOMOIIBIO CEKyHIOMEpa OIpeneluTe IJIHUTEIbHOCTh
IBaIIaTH KOJIeOAHUN IIapUKA; 3aMHIINATEe Pe3yabTaThl U3MEPEHHH, yKa3aB
MIPUMEPHbIE IIOTPEITHOCTH U3MEPEHHUH;

3) YMEHBIIIUTE B YEThIPE pasa JJIHHY HUTH, HA KOTOPOU ITOABEIIEH IIIAPUK, U
TIOBTOPUTE M3MEPEHUT;, S3aluIluTe pesylbTaThl HN3MEpPEeHUH, YKa3aB
IIPUMEPHbIE IOTPEIITHOCTH U3MEPEeHHI;

4) BBIYHCIUTE MIEPUObI KOIeOaHui IIapuKa B II€PBOM B BO BTOPOM CIIydae;
3AMUIIIATE YHCIOBbIE 3HAYEHWS, YKA3aB IPUMEPHBIE IIOrPEITHOCTH STHX
3HAYEHUH;

5) cpaBHHTE IOJIyYeHHbLIE 3HAYEHHS I[EPUOAOB KOJEOAHWH INApUKA IIPU
IJIVHHOW U IIPU KOPOTKOH HHUTH; cPOPMYyIHUPYHTE KaueCTBEHHBIH BBIBOZ O
3aBHCHUMOCTH II€pUofia KoIebaHui MapruKa OT JIWHBI HUTH, Ha KOTOPOH OH
MIO/IBEIIIeH.

XapaKkTepHCTHEA 000pyIOBaAHUA

IIpu BBITOSHEHWH 3aaHWI HUCIIOJIb3YeTCs KOMILIEKT obopymoBaums Ne 7 us
Habopa maboparopuoro «L-MuKpo» B cocTase:

IITATHB ¢ My(TON U JIAIIKOMH;

MeTpoBasd JUHEHKA (IIOTPeNIHOCTh 5 MM);

MIAPUEK C MPUKPEIUIEHHOM K HeMy HHUTHIO mruHou 110 cM;

Yachl C CEKYHIHOM CTPEIKOH (MIH CeKyHI0MED).

Buumanue! llpu 3avene Kakoro-nub60o siemMeHTa O00OpyAOBaHHUA HA
aHaJIOTHU4YHOe C APyTuMunu XapaKTepuCTuKaMu HeO6XOI.[I/IMO BHECTHU
COOTBETCTBYIOIIME U3MEHEHHUs B 00pa3ell BhIIOJIHEHNs 3aIaHus.
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O6pasen BO3MOXHOI0 BbIIMMOJIHEHUS
1) Pucymox skcrepuMeHTaTBHON YCTAHOBKH:

u
7T //7/77ﬂ77

2) Ilpu pgnuHe HWUTH, Ha KOTOpod BucuT Imapuk, pasuoir 100,0 =£0,5 cm,
IJIATETHHOCTD ABaALATH KosebaHuii cocraBisder £ = 40 ¢; MOTPelIHOCTh H3MepPeHus
5TOH BeIuduHbI cocTapiasger =0,5 c.

3) Ilpu pnuae HUTH, HA KOTOPOH BUCHUT miapuk, paBHo# 25,0 £0,5cm (B 4 pasa
MeHbIIle HCXOTHOM), IJIMTEeNbHOCTh [IBaAllaTH KojebaHw# cocraBigeT # = 20c;
TIOTPENTHOCTD U3MEPEHU 3TOH BEIMYUHBI cocTaBader =0,5 c.

4) Ilepuogpr KonebaHuWil IIapUKa B T[EPBOM ¥ BO BTOPOM CiIydae paBHBI
Ii=4/20=2cu T,=t/20=1c COOTBETCTBEHHO; IIOIPEIIHOCTA W3MEPEeHUs
nepuogoB B 20 pa3 MeHbIlle ITOTPENIHOCTEeH H3MEpPEeHHs BPEeMEH, T.e. COCTABJIAIOT

=~0,025 c.

5) Ilpu ymeHblIeHUM [IWHBI HHUTH, HA KOTOPOHM IIOJABEINEH IIAPUEK, IIePHO]
KoJe0aHul mapuKa yMeHbiaeTcs (IPH YMEHBIEHUH [JINHBI HUTH B YeThIpe pasa
TIepHo;] yMEeHbITaeTCsd IMPUMEPHO B 2 pasa).

YxaszaHue sKcIepTam

1) C yuéroM mOTrperHoCcTed CeKyHIoMepa W JUHEHKHU, a TaK:Ke BPeMEeHH PeaKiuu
SKCIEPUMEHTATOPA H3MEPEeHHe [IIUTEIbHOCTHA IBANIATH KOJe0aHWH CUYUTAETCS
BEPHBIM, €C/IH €r0 3Ha4YeHHue II0IIagaeT B MHTEepPBaJl +1 C K YKa3aHHBbIM 3HAQYEHUIM,
a 3HaYeHus [EePHOAOB KOJe0aHWH OTIWYAIOTCA OT YKA3aHHBIX He 0ojee dueMm
Ha 0,1 C.

2) Hanmuuwe BuIBOZA 0 DYHKIIMOHAIBHOM 3aBUCHMOCTH MEKY IIEPHUOIOM KoaeOaHmi
MasATHUKA ¥ [JIMHOH €ero IIofBeca He ABIdeTCA 00S3aTelbHBIM, TOCTATOYHBIM
CUUuTaeTCda BbIBOJ O KA4eCTBEHHOM HM3MEHEHHU IIepuoaa KOJIeﬁaHI/Iﬁ IIpU USMEHEHUHN
IJIMHBI IIOBECA.
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Copep:kanne KpuTepus

Bamwasl

ITonHoCTHIO IPaBUIIBHOE BHIMOTHEHNE 3aJaHUsA, BEIOYAIOIIee:

1) cxeMaTUYHBIA PUCYHOK SKCIIEPUMEHTAIBHON YCTAHOBKY;

2) mpaBUIBHO 3alKMCAHHBIE PE3yJbTAThl IPAMBIX U3MEPEHUH (8 daHHOM
cayuae — 0AuKH Humu u daumenvrocmu dsadyamu KOAeOQHUL WaAPUKQ
npu 08yx pa3AudHblX OAUHAX HUMU) C YKA3aHUEM ITOTPEIITHOCTEH;

3) moiyueHHWe MPaBUIBHBIX YKMCIOBBIX 3HAYEHUH ITEPHUOIOB KOJEOaHUIA
[IApUKA IPU ABYX PA3IHYHBIX JIMHAX HUTH C YKA3aHUEM [TOTPEIIHOCTH;
4) cchopMyIHPOBAHHBIN IPABUIBHBIN BHIBOJ

IlpuBenenbr Bce 2IeMEHTHI MPABUIBHOTO OTBeTa 1-4, HO JOIylieHa
omruOKa IMPHU IIepeBoie OJHOM WM HEeCKOJIbKHUX U3 U3MEPEHHBIX BeJIUYUH
B CH.

nJImn

Homymena ommbka B CXeMATHYHOM PHCYHKE OKCIEPUMEHTAIHHON
YCTaHOBKH, WJIH PUCYHOK OTCYTCTBYET

Cmeman  pHCYHOK  9KCIIEPUMEHTAJIBHONM  YCTAHOBKWM,  IPABHUIBHO
MPUBEJEHBI  PEe3yNbTaThl MPSAMBIX HW3MEPEHHH BEeIWYHH, HO He
C(POPMYIHUPOBAH BBHIBO/.

nJIn

Creman pPHCYHOK 9KCIEPUMEHTAIBHON YCTAHOBKH, CC(OPMYIUPOBAH
BBIBOJI, HO B OJJHOM U3 SKCIIEPUMEHTOB MPHUCYTCTBYET OIIUOKA B IPIMBIX
M3MEpPEeHUAX

3amnucaHbl TOJIBKO IPABUIbHBIE PE3yIbTaThI IPAMBIX U3MEPEHHUH.

nuin

CmenaH pPHUCYHOK DKCIEPHMEHTAIBHOM YCTAHOBKH, ¥  YaCTHYIHO
NIPUBEEeHBI PEe3yIbTaThl BEPHBIX HPAMBIX U3MepeHu

Bce ciayyau BhIONHEHWA, KOTOPHIE HE COOTBETCTBYIOT BBIIIEYKAa3aHHBIM
KpuTepusaM BbicTaBienus 1, 2, 3 wiu 4 6ammoB. PasposHeHubie 3amucH.
OTcyTcTBHE NOMBITOK BHIIOIHEHU 3aJaHU

Maxkcumanvrulii 6a.a1

@ AnfoMUHUEBYIO IeTalb HATPEIX OT KOMHATHOM TEeMIEpPaTypbl 0

100 °C.

Kak mamenwmnvch mpu 3TOM Macca geranu, eé o0béMm u maorHocTh? OTBer

II0ACHHUTE.

1. Omeem. Macca JeTalIn He M3MEHHNJIacCh, 00BEM AeTajln yBEJINIUJICA, IINIOTHOCTHb

JAeTajld YMEeHbIIIN/IacCh.

2. Obocrosarnue. Macca Tena paBHA CyMMe MAcC COCTABJAIONMINX €€ MOJEKyJa (Miau
atomoB). IIpu HarpeBaHuy Macca KaKA0H MOJEKYJIbl HE M3MEHHUJIACH, II03TOMY MU
Macca BCeU JeTanu TakxKe He H3MeHmnach. llpw HarpeBaHWM OT KOMHATHOH
remmeparypst 70 100 °C amoMuHME, HAXOACH B TBEPIOM COCTOSHUHM, HCILITHIBAET
TEIUIOBOE pAacCIIUpeHne, I[M0STOMY O0BEM ATIOMUHHEBOM [EeTald yBEIWIUIICH.
IlnoTtHOCTE M 00BEM CBA3AHBI MEKIY CO00M OOPATHBIM COOTHOIIIEHHEM COTJIACHO

dopmyne p=m/V, m03TOMY IUIOTHOCTH JETAIH YMEHbIIUIACS.

®usuxka. 9 kracc. Bapuanr 1 4

Conep:xanne KpuTepus Bamisl

HpeI[CTaBJIeH HpaBH.T[LHLIfI OTBET Ha BOIIPOC, U IMPUBEAEHO OOCTAaTOYHOEe )
O6OCHOBaHI/Ie, He cofepixaliee OIIHOOK

IIpencrapien mpaBWIBLHBIA OTBET HA ITOCTABIEHHBIM BOMIPOC, HO €ro
000CHOBaHME He SIBIAETCA JOCTATOYHBIM, XOTS COAEP:KUT 00a dIeMeHTa
MIPaBUJILHOTO OTBETA WJIN YKa3aHWe Ha (pusudecKue sSBJIEHHA (3aKOHBI),
OTHOCAINKECHA K 00CY:KIaeMOMY BOIIPOCY. 1
nJim

IIpencraBneHsl KOPPEKTHBIE PACCYIKACHIS, IPUBOALIINE K IPABHIHLHOMY
OTBETY, HO OTBET SIBHO He CPOPMYIHPOBAH

IIpencraBnensr ofiue paccy:kIeHHs, He OTHOCAL[AECT K OTBETY Ha
[TOCTABJIEHHBIHA BOIIPOC.

nJim 0
OTser Ha BOmpOC HEBEpPEH, HE3aBHUCHMO OT TOTO, YTO PACCY:KIEHUA
MPABUJIbHbI, WA HEBEPHBI, HJIH OTCYTCTBYIOT

Maxkcumanvrulii 6aaa 2

Ha crome cTouT HEBBICOKHU IMUIWHIP, CASTAHHBIH M30 JIbAA IIJIOTHOCTHIO
900 kr / M° ,umeroriero temmneparypy 0°C. Ha ero Bepxmee ocHoBaHue
CTABAT IMUIHHAP TAaKUX JKe pasMepoB, CAENaHHBIM Hu3 cramu. Kakyio
MUHHMAaJIbHYIO TeMIIepaTypy AOJKeH MMeThb CTaIbHOU IMUINHIP AJIA TOTO,
9rob6bI pacmiaBuTh JgexgHod ruauHAp? I[loTepAMu TEmIOTHI MOMKHO
npenebpeub. OTBer BhIpasuTe B rpaaycax llenbcus u OKpyruTe M0 I[€II0TO

quea.
laro: Ql = Amn;
A = 3,3-10° IT/x; Qy =Cynt;
p, =900 KI‘/M3; my =0,V
p, = 7800 xr/m?; m,=p.V;
CC = 500 [:x/(xr-°C). Q=dm_=Ar V=@Q,= Ccmct = CCrCVt;

5

,_ Aoy _ 3,3-107-900 <76 °C.
Cep, 500 - 7800

t=7? Omeem: t = 76 °C.
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Copep:kanne KpuTepus

Bamwisl

IIpuBenero momHOE NpPaBUIBbHOE pEIIeHWe, BKINYAIINEe CIELyIOIIne
3JIEMEHTHI:

1) BepHO 3anKcaHO KpaTKoe YCIOBHE 3a0a4u;

2) samucaHbl ypaBHEHHUA U (POPMYJIbI, IPUMEHEHNE KOTOPBIX HE0OX0IUMO
¥ JOCTATOYHO I PEIeHHsA 3aJadyd BBIOPAHHBIM CII0cO60M (8 daHHOM
pewenuy — Gopmyavl 0Af  BLINUCAEHUS KOAULECMS Menaomut,
nompebasemvlx nPpuU NAABAEHUU Ab0G U OCMbIEAHUL CNOAU; OPMYLbL
015 cea3u mace u 066Emos men);

3) BBINOJHEHbI HEOOXOMWMbIE MaTeMaTHYECKHe IIpeobpasoBaHusd W
pacuérel, TPUBOAAIIKME K MNPABWIBHOMY YHCIOBOMY OTBETy, U
MIPEJICTaBJIEH OTBET C yKA3aHUEM COOTBETCTBYIOIIUX €JUHUI] U3MEPEHUT;
IpyU BTOM JOIyCKaerca pemrenre 'mo dvactaMm” (¢ IPOMERYTOYHBIMU
BBIUMCICHUSIMA)

IIpaBunbHO 3aIiCcaHbl HE00XOINMbIE dopmynbl, IIpOBeJeHbI
BBIYKCIEHUSA, U TOJyYeH OTBEeT (BEpHBIM WKW HEBEPHBIH), HO IOMyIleHa
omwubKa B 3aIIUCH KPATKOTO ycioBus uiu mepesoae equuunt B CU.

nJian

IIpencraBneno nmpaBuibHOE pellleHNWE TOABKO B 001ieM Buje, 63 KaKux-
60 YHCIOBBIX PACUYETOB.

N

SamnucaHbl ypaBHEHUA U (POPMYJIbI, IPUMEHEHNE KOTOPHIX HEOOXOAUMO U
IOCTATOYHO [JIA peIIeHWsd 3a/a4¥i BBIOPAHHBIM CIIOCOOOM, HO B
MaTe6MaTI/I‘-IeCKI/IX npeo0dpa3oBaHUAX WM BBIYUCIEHUAX [IOIMYyI[eHA
ommnbKa

SamnucaHbl ¥ WCIOJIH30BAHBI HE BCE MCXOAHBIE (DOPMYIIBI, HEOOXOMUMBIE
IJIS peleHus 3aqavn.

NI

SaHI/écaHbI BCE HCXOIHBIE (DOPMYJbI, HO B OFHOM W3 HHX JOIyIleHa
omnOka

Bce cimyuam pemeHms, KOTOpble He COOTBETCTBYIOT BBINIEYKAa3aHHBIM
KPUTEPHUsM BHICTABJIEHWUs OIeHOK B 1, 2, 3 6amna

Maxcumanvrblii 6041

@ HampsasxeHre KOHTAKTHOH CETH ITOCTOSHHOTO TOKA, OT KOTOPOM ITHTAETCA

MAaTruCTPAJIbHBIH 3JIEKTPOBO3, cocTaBiafeT 3 KB. B amexTpoBose

nMeeTCa

8 nBuraresnel, cuia TOKA B KaXKIOM M3 KOTOPBIX MOJAEP/KUBAETCA PABHOU
190 A. Cuna Taru, pasBuBaeMas d3JIE€KTPOBO30M IIpH cKopocTd 32,4 KMm/d,
pasua mo moxayiio 380 kH. Omnpenenure KIIJ[ smekrpoBosa. Orser maiite

B IIPOII€HTax, OKPYIJIUB A0 I1eJIOTr0 YHucja.

®usuxka. 9 kiacc. Bapuanr 1

Taro:

U=3xB =3-10°B;
n=_,;

I=190 A;

F=380kH = 380 10° H;

v =32,4 xm/a = 9 m/c.

Tl= NHOHGS . 100%)
N3an

Niones = FVv;

Ny = U - nl;

3atp —

= i - 100%;
Unl

T

380-10°-9
T]:

3.10°-8-190

-100% =75%.

n=?

Omeem: n1=75%.
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Copep:kanne KpuTepus

Bamwisl

IIpuBenero momHOE NpPaBUIBbHOE pEIIeHWe, BKINYAIINEe CIELyIOIIne
3JIEMEHTHI:

1) BepHO 3anKcaHO KpaTKoe YCIOBHE 3a0a4u;

2) samucaHbl ypaBHEHHUA U (POPMYJIbI, IPUMEHEHNE KOTOPBIX HE0OX0IUMO
¥ JOCTATOYHO I PEIeHHsA 3aJadyd BBIOPAHHBIM CII0cO60M (8 OaHHOM
pewenuu - ¢opmysa 0an Kooppuyuenma nose3nozo Oelicmeus;

dopmyna 0as pacwéma noae3Hol MOULHOCIMU JAEKMPOo8o3q; Gopmyra 3
0418 pacuéma MOWHOCIU 08U2aMens NOCMOAHHO20 MOKQ);
3) BBINOJHEHBI HEOOXOMWMbIE MaTeMaTHYECKHe IIpeobpasoBaHusd u
pacuérel, TPUBOAAIIKME K TPABWIBHOMY YHCIOBOMY OTBETy, U
MIPeICTaBIeH OTBET; IPH JTOM [IOIIyCKAeTCsa pelrneHwe 'mo yactam' (c
MPOMESKYTOUHBIMHU BHIYUCICHUIMHA)
IIpaBunpHOo  3ammcadbl  HeOOXOAMMBIE  (DOPMYJBI,  IMPOBEIEHBI
BBIYUCIEHUA, U HOJyYeH OTBEeT (BEpHBIM WX HEBEPHBIH), HO MOMyIl[eHa
omwubKa B 3aIIMCH KPATKOTO ycioBus wuiu mepesose equnwni] B CU;
NI
IIpencraBieno mpaBUIbHOE PEIlIEHHE TOJABKO B 00IIeM Buie, 6€3 KaKux-
160 YUCIOBBIX PACUETOB; 2
nJim
SamnucaHbl ypaBHEHUA U (POPMYJIbI, IPUMEHEHNE KOTOPHIX HEOOXOAUMO U
IOCTATOYHO [JIA peIIeHusd 3a[aud BBIOPAHHBIM CIIOCOOOM, HO B
MaTeMaTUIeCKuX MpeodpasoBaHUAX WIM BBIUUCIEHHUAX [OIMYyIeHA
omrnOxa
SamnucaHbl U WCIIOJIH30BAHbI HE BCE MCXOAHBIE (DOPMYJIBI, HEOOXOMUMBIE
[T pelleHns 3a/1a4u;
NI 1
3anucaHbl Bce WMCXOAHbIe (POPMYJbl, HO B OJHOM W3 HHX [OIyII€HA
omuOka
Bee cayuam peirenus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KPUTEPHUsIM BHICTABJIEHWU OIEHOK B 1, 2, 3 6amna

Maxcumanvruviii 6aan 3
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Kpurepnn onneHnBaHNA 3aJaHUH ¢ Pa3BEPHYTHIM OTBETOM

@ WUcnonbsys mraTus ¢ MyQToi H JANKOH, METPOBYIO IHMHEHKy, LIApUK
C IPUKPEIUIEHHON K HeMy HHTBIO ¥ 4Yachl C CEKYHIHOH CTPEIKOM
(cexyHmomep), cobepure SKCIIEPHUMEHTAIHHYIO YCTAHOBKY IS
HCCIIeJOBAHUA 3aBUCHUMOCTH IIEPHOA KOJe0aHU MIapUKA B BEPTUKAIHHON
IJTOCKOCTH OT JJIMHBI HUTH, Ha KOTOPO OH IOBEIIEH.

B 6mauke orBeToB:

1) cmenmaiiTe pUCYHOK SKCIEPUMEHTAILHON YCTAHOBKH;

2) MOIBECUB IIAPUK TAK, YTOOBI [JIMHA HUTH, HA KOTOPOH OH BUCHT, ObLIA
paBHa 25 cM, C IIOMOIIBIO CEKyHAOMEpa OIpelelnuTe IJIUTEIbHOCTh
IBaIIaTH KOJIeOAHUN IIapUKA; 3alHIINATEe Pe3yabTaThl U3MEPEHHH, yKa3aB
MIPUMEPHbIE MOTPEITHOCTH U3MEPEeHHUH;

3) yBeImubTe B UETHIpE pasa AJWHY HUTH, HA KOTOPOU IOABEIIEH HIaAPUK, U
IIOBTOPUTE W3MEpPEeHUd; 3aIlUIlIuTe Pe3yabTaThbl W3MEpeHUH, YKasaB
MPHUMEpHbIE ITOTPEITHOCTH H3MEPEHMUI;

4) BBIYHCIUTE MEPHOIbI KOeOaHuil IIapuKa B II€PBOM U BO BTOPOM CIIydae;
3aMUIIUTE YHUCIOBbIe 3HAYEHHSA, YKa3aB HPUMEPHBIE IIOTPEITHOCTH ITHUX
3HAYEHUI;

5) cpaBHUTE IIOJyJYEHHbIE 3HAYEHWS IIEPHOJOB KOJEOAHUH IIapUKA IpU
IJIVHHOW U IIPU KOPOTKOH HUTH; cPOPMYyIHUPYHTE KaueCTBEHHBIH BBIBOJ O
3aBHCHUMOCTH II€pUojia KoIebaHui MapruKa OT JJIWHBI HUTH, Ha KOTOPOH OH
MIO/IBEIIIeH.

XapaKkTepHCTHKA 000PyTOBaAHUA

IIpu BBITOMHEHUH 3aIaHUA HUCIIOIb3yeTCs KOMILIEKT obopymoBauusa Ne 7 u3
Habopa jgaboparopuoro «L-MuKpoO» B cocTage:

IITATUB ¢ My(TOH ¥ JIATIKOLL;

MeTpoBasd JUHEHKa (ITOTPeIrHOCTh 5 MM);

IIAPUK C IPUKPEIIEHHON K HeMy HUTHIO JiauHou 110 cMm;

Yachl C CEKYHIHOM CTPEJIKOH (MIH CEKyHIO0MED).

Buumarnue! HpI/I 3aMeHe KaKoro-aubo 3JIeMeHTa O60py110BaHI/IH Ha
aHaJIOTU4YHOEe C [OPYTHMH XapaKTepPUCTUKaMHU HGOﬁXO].'[I/IMO BHECTH
COOTBETCTBYIOIITHE N3MEHEHHUT B o6pa3eu BBIIIOJTHEHUA 3aaHUA.

®usuxka. 9 kracc. Bapuanr 2 2

O6pasel BO3MOKXHOI0 BBIIMTOJIHEHHUS
1) PucyHox sKciepuMeHTaIbHON YCTAaHOBKHU:

-

- -

Errrs 7777 /7777777

2) Ilpu pimHe HWTH, HA KOTOPOM BHCHUT MmIapuk, pasHoi 25,0 +0,5 cMm,
IIUTEeNbHOCTh [BafnaTH KonebaHui cocraBiger f =20c; MIOTPEIIHOCTh

M3MepeHusd 9TOM BeIUduHbI cocTtasiadeT =0,5 c.

3) Ilpu mnune HuTH, Ha KOTOpOU Bucutr mapwk, paBaoi 100,0 0,5 cm (B 4 pasa
OoJbllle KMCXONHOW), AJIWUTENbHOCTb NBaNIaTH KoiebaHWH cocramiger f =40c;
IIOTPEITHOCTD U3MEPEHUA ITOU BEIUIHNHEI cocTaBiaeT =0,5 c.

4) Ilepuoasr KomebaHwili IIApUKa B T1EPBOM ¥ BO BTOPOM CJIydae paBHBI
1=4/20=1cu 7T5,=16/20=2 cCOOTBETCTBEHHO; IIOTPEIIHOCTH H3MEpPEeHUsd
nepronoB B 20 pa3 MeHbIIE ITOTPEIIHOCTEH M3MEpPEeHUd BPEMEH, T.e. COCTABIAIT
=(0,025 c.

5) Ilpm yBenwueHWH [JIUHBI HUTH, HA KOTOPOH IIOABEIIEH IINAPHK, ITEPHOL
KoJIe0aHui IIapruKa yBenuunBaerca (IpU yBeJIMUYEHUH [JIWHBI HUTH B YeThIpe pasa
IIEPHUOJ YBEIHINBAETCA IIPUMEPHO B 2 pasa).

Yra3anue axcnepmam

1) C yuérom morpernHocTei CeKyHmoMepa U JIMHEHKH, & TaK:Ke BPEMEHH Peaki[uu
9KCIEepHMEHTATOpa H3MepeHHe [JIUTEIbHOCTH MIBAAIATH KOJeOaHWH CYUTaeTcs
BEPHBIM, €CJIM €r0 3HA4YeHWe IO0NaJaeT B MHTepBal *1 ¢ K yKa3aHHBIM 3HAUYEHUAM,
a 3HaYeHUs I[IEPHUOAO0B KOJEeOAHWH OTIMYAIOTCA OT YKA3aHHBIX He 6osee dem
Ha 0,1 c.

2) Hanmuwe BbIBOZIa 0 (DYHKIIMOHAIBHOM 3aBHCHMOCTH MEKIY IIEPHUOIOM KOJIeOaHmit
MasTHHUKA ¥ [JIMHOH €ero IojBeca He SABIfeTcd O00S3aTelbHbIM, IOCTATOYHBIM
CUMTAETCS BBHIBOJ O KAUeCTBEHHOM HM3MEHEHUH IIepHUofia KoJebaHul TPy U3MeHEeHUH
IJIMHBI II0IBEcA.
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Copep:kanne KpuTepus

Bamwisl

ITonHOCTHIO TPABUIBHOE BBITIOJIHEHNE 3a[AHN, BKIOYAIOIIEe:

1) cxeMaTHYHBLIA PUCYHOK SKCIIEPUMEHTAIBHON YCTAHOBKHY;

2) IpaBUIBHO 3alKMCAHHBIE PE3yJbTAThl IPAMBIX U3MEPEHU (8 daHHOM
caywae — 0aun Humu u daumenvHocmu 08adyamiu KoaebQHUL Uapuka
npu 08yx pasAuvHbLX OAUHAX HUMU) C YKA3aHUEM OTPEITHOCTENH;

3) mojiyueHWe MPABUIBHBIX YHCAOBBIX 3HAYEHHUHU IEPHUO0B KOIeOaHUA
[IapUKa MPH ABYX PA3JIUYHBIX IJIMHAX HATH C YKA3AHWEM TOTPEIIHOCTH;
4) cchopMyIHPOBAHHBIN TPABUIBHBIN BHIBOJ

IIpuBenmenbl Bce 3/IeMEHTHI MPABUIBHOTO OTBeTa 1-4, HO JOIylieHa
omruOKa IIPU IIePeBoe OJHOM WM HECKOJIbKUX U3 U3MEPEHHBIX BeJIUYUH
B CUH;

nJIn

Homymena ommubKa B CXeMATHYHOM PHCYHKE OKCIIEPUMEHTAIHHON
YCTaHOBKH, WJIH PUCYHOK OTCYTCTBYET

Cmeman  pHCYHOK  OKCHEPHMEHTAIHHOM  YCTAHOBKH,  [PABHIBHO
MPUBEIEHBI  PEe3yabTaThl TPSAMBIX HW3MEPEHWH BEeNIWYWH, HO He
c(hOpPMyIHUPOBAH BBHIBO/I;

nJn

Cheman pHCYHOK OKCIEPHMEHTAIBHON YCTAHOBKH, C(OPMYJIUPOBAH
BBIBOJI, HO B OJHOM U3 DKCIIEPUMEHTOB MPUCYTCTBYET OITUOKA B TPIMBIX
M3MEpPEHUAX

SanucaHbl TOIBKO IIPABUIbHbBIE PE3yIbTaThl IPAMbBIX H3MEPEHUH;

nian

CrhenaH pUCYHOK SKCIEPUMEHTAIBHOM YCTAHOBKH U YaCTHYHO IIPHUBEIEHBI
pe3yabTaThl BEPHBIX IPAMbBIX U3MEpPeHUH

Bce ciayyau BhIONHEHUA, KOTOPbIE HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KpuTepusaM BbicTaBienud 1, 2, 3 wiu 4 6ammoB. PasposHeHuble 3aIucH.
OrcyTcTBHE TONBITOK BHITOJHEHHUA 3aJaHU

Maxcumanvrulii 641

@ Cranpayo gerans oxmaguau oT 100 °C mo 20 °C. Karx usmeHwmtucy mpu

STOM MAacca AeTalu, eé 00bEM U II0THOCTL? OTBeT mmoscHUTe.

1. Omeem. Macca meranu He U3MEHHJIACH, O0BEM MeTaIN YMEHbIIUICSH, ILIOTHOCTD

JAeTalu YBeJIn4Inujaach.

2. Obocnosarnue. Macca Tena pPaBHa CymMMe MacC COCTaBJJIAIOIIUX eé MOJIEKYJI (I/IJII/I
aTOMOB). HpI/I HarpeBaHUU Macca KasK oM MOJIEKYJIbI HE H3MEHHUJIaCh, II03TOMY H

Macca Bcel meTanu Takxke He usmenmnachk. [Ipu oxnaxmerun 100 °C go 20

°C crams,

HaXO[sfCh B TBEPAOM COCTOSHHH, HCIILITHIBAET TEILIOBOE CXKATHE, I0ITOMY O00BEM
CTaNbHOM geTanu yMmeHsblnwica. [LmoTHocTs W 00BEM CBA3AHBI MEXKAY C€OOOM
06paTHBIM COOTHOIIIEHHEM COTJIacHO opmysae p=m/V, I03TOMY ILIOTHOCTD IETaTH

yBenmuinaach.

®usuxka. 9 kracc. Bapuanr 2 4

Copep:kanne KpUTEpHUs Bannsl

IIpencraBneH mpaBUIABHBIA OTBET HA BOIPOC, U IPUBEAEHO JOCTATOYHOE 9
000CHOBaHMe, He Cofiep:Kallee OO0k

IIpencraBneHn TpaBUABHBIM OTBET HA IIOCTABIEHHBIM BOIIPOC, HO €T0
000CHOBaHWE He ABISAETCSI JAOCTATOYHBIM, XOTS COIEPKUT 00a 3aeMeHTa
MPaBUIBHOTO OTBETA WM yKaszaHWe Ha (PU3UYEeCKHe SBIeHUA (3aKOHBI),
OTHOCSIIHECH K 00CY:KIaeMOMy BOIIPOCY; 1
nJian

IIpencraBneHbl KOPPEKTHBIE PACCY:KACHU, IPUBOIAIINE K IPABUILHOMY
OTBETY, HO OTBET IBHO He ChOPMYJIHPOBAH

IIpencraBnensbr obiue paccy:kIeHWs, He OTHOCAIMEeCT K OTBETy Ha
TIOCTaBJIEHHBIN BOIIPOC;

nJin 0
OTBer Ha BOIPOC HEBEPEH, HE3ABHCHMO OT TOTO, YTO PACCY:KIACHUI
TPaBWIbHBI, UJIW HEBEPHBI, UJIU OTCYTCTBYIOT

Maxcumanvrwvliic 6aa1 2

Ha crone crouT HEBBICOKWMH IUIUHIP, CAENIAHHBIA W30 JIbJA ILIOTHOCTHIO
900 xr / M3, nmeroriero temmeparypy 0°C. Ha ero Bepxmee ocHoBaHme
CTABAT IIIMHAP TAKHUX K€ PasMepOB, CAETAHHBIN M3 MEIU U HATPETHIH 10
remneparypbl 42 °C. Kakaa dacts 71ba OKaKeTCs paCILIABIEHHOH IOCIie
TOTO, KaK CHCTEMAa MPHUIET B COCTOSIHUE TeIioBoro pasHoBecusa? Ilorepsmu
TEILUIOTHI MOKHO Npenebpeub. OTBeT BhIpAsWTe B IPOIEHTAX U OKPYIIUTE
IO 11eJIOTO YHUCIIA.

,ZZaHO.' Ql = AAmJI;
A = 3,3-10° Tsx/xr; Q, = Cym.t;
p, = 900 xrAr’; m_=pV;
p,, = 8900 RI‘/M3; m =p.V;
CM = 400 I:x/(xr-°C); Q1 = )‘xAmJI = Qz = CMth = CMpMVt;
t = 42°C. L Amy _CB VL _Cypt 400890042
m, Ap,V  Ap,  3,3-10°-900
~ 0,503 = 50%.
k=7 Omeem.: k = 50%.
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Copep:ranne KpuTepus

Banasl

IlpuBeneno mosHOe MpPaBUIbHOE pellleHue, BKIOUYAIOIIee ClIenyIoIue
9JIEMEHTBI:

1) BepHO 3ammucano KpaTKoe YCIOBHUE 3a0a4u;

2) sanmcaHbl ypaBHEHUA U (POPMYJIBI, MPUMEHEHNEe KOTOPBIX HEOOXOTHUMO
U JOCTATOYHO IJIs PEIleHus 3aJadu BBIOPAHHBIM cIIocoboM (6 danHOM
pewenun — Gopmyavl 0as BbILUCACHUS KOAUHECMS Menaombl,
nompebasemuvlx npu NAASACHUU Ab0Q U OCMBIBAHUU CMAAU; DOPMYAbL
a5 cea3u mace u 06bémos men);

3) BBINOJHEHBI HEOOXOAMMbIE MATEMATHYECKHE IIPeoOpasoBaHUusd W
pacuéThbl, MNPUBOAAIME K IPABUIBHOMY YHCIOBOMY OTBETY, H
MIPeCTaBJIE€H OTBET C YKa3aHHEM COOTBETCTBYIOIIHMX €IUHHUI] M3MEPEHHUT;
IpH DTOM JOIycKaercd pelreHne "mo dYactaMm' (¢ IpPOMEKYyTOUHBIMU
BBIYHCJICHUSIMH)

IIpaBunpHOo  3ammcanbl  HeOOXOAWMBIE  (DOPMYJIBI,  IIPOBEIEHBI
BBIYUCIIEHUS, U IOJMydeH OTBeT (BEPHBIN WM HEBEPHBIH), HO JOIyIlIeHa
omwubKa B 3aIIMCH KPATKOTO yciIoBud uiau mepesose eqununi] B CU;

nJim

IIpencraBneHo mpaBWIbHOE pelleHUe TOJIBKO B 06IeM Buue, 6e3 KaKux-
160 YHMCIOBBIX PACUETOB;

nJim

3anucaHbl ypaBHeHUs U (POPMyJIbl, IPUMEHEHNE KOTOPhIX HEOOXOAUMO H
IOCTATOYHO [JIS peIleHud 3a/add BBIOPAHHBIM CIOCOGOM, HO B
MaTe61\/IaTI/I‘{eCKI/IX mpeo6pPa30BaHUAX WJIM BBIUUCIEHHUSIX [OIYIIEeHa
omubKa

Tano:
U=3xB =3-10°B;

n==_,;
1=190 A,
n=50% =0, 5;

v =36 kM4 = 10 Mm/c.

n= NI‘IOHe3 . 100%,
N,

3aTp

N,

hones = FV;
qu3 =U-nl;

n= ﬂ - 100%;
Unl

nUnl
v-100%

5 50-3-10°-8-190
10 - 100%

—228-10°H = 228 xH.

Omeem: F = 228 gH.

3amnucaHbl U KCIIOJIH30BAHBI HE BCE HCXOMHBIE (POPMYJIbI, HEOOXOTUMBbIE
IS PellleHus 3a]1a4m;

nJim

3aHI/écaHBI BCe WCXOAHbIe (POPMYJbI, HO B ONHOM W3 HHUX [IOIMyI[eHA
omubKa

Bce ciygam pemreHms, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KPHUTEpHsIM BBICTABICHUS OIEHOK B 1, 2, 3 6aia

0

Marcumanbrwviii 6aaa

3

@ Hanps:xeHne KOHTAKTHON CeTH MOCTOSHHOTO TOKA, OT KOTOPON IIHTAETCS
MArUCTPAJIbHBIA BJIEKTPOBO3, cocraBiser 3 KB. B amexrpoBosze mmeercs
8 mBuraresel, cuIa TOKA B KAJKIOM K3 KOTOPBIX IOJEPKUBAETCA PABHOU
190 A. Tlpu cropoctu smekTpoBo3a, paBuou 36 km/4, ero KIII cocrasiser
50%. KakoB Momaysnb Cuibl TATH, KOTOPYI0 pasBuBaeT dieKTpoBo3? OTser

IaunTe B KH, OKPYTJIUB 0 I1eJIOTO0 YHucia.
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Copep:ranne KpuTepus

Banasl

IIpuBeneno mosHOE MPABUIBHOE peEIeHre, BEIUAIIIEe CIeIylIne
DJIEMEHTBHI:

1) BepHO 3ammcaHo KpaTKOe YCIOBHE 3a0a4m;

2) 3amucaHbl ypaBHEHUSI U (POPMYJIbI, IPUMEHEHNE KOTOPBIX HE00X0IUMO
U JOCTATOYHO JJIs PEIleHusA 3aJadu BBIOpAHHBIM CcIIocoboM (8 danHOM
pewernuw — ¢opmysa 0as Kosgppuyuenma nosesnozo Oelicmeus;

gopmyna 0ns pacwéma noAe3HOU MOWHOCTU dAeKmpPo803q; @opmyaq 3
ons pacuéma mougrocmu 0suzamens NOCMOAHHO20 MOKQ),
3) BBINOJHEHBI HEOOXOIUMBbIE MaTeMaTHYeCKHe Ipeo0pasoBaHUsA W
pacyérbl, NTPUBOAAIIME K IPABWILHOMY YHCIOBOMY OTBETy, H
MpeACTABIeH OTBET; IPHU STOM JOIyCKAeTcs peleHue 'mo dactam' (c
MIPOMEKYTOUHBIMY BbIYUCACHHUIMHU)
IIpaBunpHOo  3ammcaHbl  HEOOXOAUMBIE  (POPMYJIbI,  IIPOBEIEHBI
BBIUHC/IEHUs, U TOJyYeH OTBeT (BepHbIH WM HEBEPHBIH), HO MOIyIleHa
omruOKa B 3aIlMCH KPaTKOTO yCI0BUs wiH mepesoje equnuil B CU;
nJim
IIpencrapieno mpaBWIbHOE pEIIEHHE TOABKO B 00IleM Buie, 6e3 KaKux-
160 YHUCIOBBIX PACUETOB; 2
nJim
3anucaHbl ypaBHeHUs U (POPMyYJIbI, IPUMEHEHHE KOTOPhIX HEOOXOMAUMO H
JOCTATOYHO [JId peIlleHud 3aJa4dd BBIOpAHHBIM CIIOCOOOM, HO B
MaTeMaTUYeCKHUX IpeoOpasoBaHUSIX WM BBIMUCIAEHHAX IOIyIeHa
omrubKa
3anucaHbl ¥ KCIOJIb30BAHBI HE BCE MCXOMHBIE (DOPMYJIbI, HEOOXOMUMbIE
[UI PeIleHns 3aa4H;
nJim 1
SanmcaHbl Bce HCXOAHbIE (DOPMYJbI, HO B OJHOM W3 HHUX [OIMyIl[eHA
omrubKa
Bee ciyuam peinenwsi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPHUTEpPUsIM BBICTABJICHUSA OIEHOK B 1, 2, 3 6aia

Maxcumanvuoiii 6aan 3
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OTBeTHI K 3aJaHUAM

Ne 3ananus OtBer
1 4
2. 1
3. 1
4 1
5 3
6 4
7 2
8. 1
9. 1

10. 4
11. 4

Ne zananus OtBer
12 1
13. 2
14 2
15. 1
16. 1
17. 3
18 1
19 532
20 321
21. 35

®usuka. 9 kinacc. Bapuant 2

OTBeTHI K 3aJaHuAM

Ne 3apanus OtBer Ne 3ananus OtBer
1 2 12 4
2 2 13 3
3 3 14 4
4 4 15 3
5 2 16 3
6 1 17 1
7 2 18 4
8 3 19 214
9 2 20 323

10 3 21 25
11 2
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