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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbInonHeHHe >K3aMEHALMOHHON paboThl N0 ¢u3uke otBoautcs 3 4aca (180 muHyT).
PaGora coctout u3 3 yacrteil, BKITOYAOIIUX B ceOs 27 3aJaHui.

Yacte 1 comepxur 19 3zamanuii (1-19). K kaxmomy u3 nepsbix 18 3amanuil npuBoauTcs
YeThlpe BapHaHTa OTBETa, U3 KOTOPBIX TOJNBKO OAWH BepHbIW. [Ipy BBIMOJHEHWH ITHUX 3aIaHH
yactu 1 o6BequTe KPY)KKOM HOMEP BBHIODAHHOI'O OTBETAa B dK3aMeHal[MOHHOU pabote. Ecnu Bol
o0BeJIM HE TOT HOMEp, TO 3aYePKHUTE ITOT OOBENEHHBIM HOMED KPECTHKOM, a 3aTeM OOBeIHTe
HOMep HoBoro oreeTa. OTBeT Ha 3ananue 19 yactu 1 3anuchIBaeTCs Ha OTJCIBHOM JIHCTE.

Yactb 2 conepxut 4 3ananus ¢ kpaTtkuM orBeToM (20—23). [Ipu BBINOIHEHMH 3aaHUI YacTh
2 OTBET 3amMCHIBAETCS B HK3aMEHALMOHHON paboTe B OTBENEHHOM MJIsL 3TOro Mecre. B ciydae
3aIiCH HeBePHOTO OTBETA 3aUePKHHUTE ero ¥ 3alHIINTe PSIOM HOBBIMA.

Yacte 3 comepxut 4 3amanus (24—27), Ha KOTOpbIE CIEAYET AaTh PA3BEPHYTBIA OTBET.
OtBeThl Ha 3aJaHMsi 4YacTH 3 3alMCBIBAIOTCS Ha OTHENBHOM JikcTe. 3ananue 24
SKCIIEPUMEHTANBHOE, W IS €ro BBIMOJHEHHS HEOOXOMUMO BOCIIOJIB30BATHCS J1A00PATOPHBIM
o0opyioBaHHEM.

Ipu BBIYMCICHHUSAX Pa3pEeLLAeTCs HCIIOIb30BaATh HEPOrPaMMHUPYEMBbIH KaIbKYISATOP.

Ilpu BhIONHEHWH 3aaHuil Bl MoOXeTe MoJb30BaThcs depHOBHKOM. O6pariaem Barire
BHMMAaHHKE Ha TO, YTO 3AIMCH B YEPHOBUKE HE OY/IyT YUUTHIBATHCS TPH OLIEHUBAHKK PabOTHI.

CoBeTyeM BBINIONHSTh 3aJaHUsl B TOM IOpsAKE, B KOTOPOM OHH HaHbl. {1 3KOHOMHUHU
BpPEMEHHM TMpOIyCKaiiTe 3aqaHue, KOTOpoe He yAAETCsl BBIMOJHUTH Cpasy, U MEepexXOiuTe K
crenyromemy. Ecim mocne BbImonHeHus Bcell pabotsl y Bac ocramercs Bpemsi, Bl cMokere
BEPHYTHCS K IPOITYIIEHHBIM 3a1aHHSM.

Bawibl, monydeHHsle Bamu 3a BBINONHEHHbIE 3ajaHusi, cymmupyorcs. I[locrapaiitech
BBITIOJIHUTH KaK MOXKHO OOJIbIIIe 3a/1aHuil U HaOpaTh HauOOJIbIlIee KOJMYECTBO OAIIOB.

Kenaem ycnexal
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Hwxe npuBeneHs! cipaBodHbIE JaHHbIE, KOTOPbIE MOTYT TOHAK00UThC Bam
IIPY BBIOJIHEHUH PaOOTHI.

J_IeCﬂTI/I'lHLIe NpUCTaBKH

HaumenoBanue O06o3HaueHne MHOXUTENb
rura r 10°
Mera M 100
KHIIO K 103
reKTOo r 102
CaHTH c 1072
MUJLUTH M 1073
MHUKPO MK 106
HaHO H 107
KoncranTsl

M
YCKOpEHHUE CBOOOTHOTO MaJICHuUs Ha 3emiie g=10 ?
IPAaBUTAIMOHHAS HOCTOSHHAS G=6,7- 1()‘111—1'_1\2/12

KI'

CKOpPOCTB CBETa B BaKyyMe c=3-10° %
SJIEMEHTAPHBIN ANEKTPUUCCKUN 3apsT e=1,6- 109 Kn

®usnka 9 kiacc Bapuant ®M9501

YaeabHas
) Tk TEIIoTa Tk
Termoémkocth Boapl | 4200 S napooOpa3oBanus 2,3-10° ==
kr- C BOJIBI KI'
" i TEIIoTa Tk
zirénggMKocm 2400 S napoo6pa3oBanus 9,0-10° ==
p kr- C crpTa «r
.. K TEIUI0TAa IIJIaBICHUS XK
TemnoéMkocTh npaa | 2100 A S 2,5-10* AN
kr- C CBHHIA KT
TEIIOEMKOCTh 920 Mok TENIIOTA MIIABICHUS | 7 ¢ |04 [k
ATIOMUHHUS Kr - °C cTaiu ’ KT
.. Hox TEIJI0Ta MJIaBJICHUSA XK
TemnoémkocTs cramu | 500 —— CILIo ¢ 5.9.10*% Ax
KT - 0JI0Ba KT
.. K TEIUIOTa IJIABJICHUS XK
TermtoéMKocTh nuuka | 400 A . 3,3 10° IS
kr- C JbJa KT
K K
teroémkocts Meau | 400 A . TCILIOTA CTOpaHHA 2,910 o
KT - C CrpTa KI
K K
TeroémkocTh onosa | 230 A O TCILIOTA CrOPAHHA | 4 ¢ . (] Ax
KT - KEpocCrHa KT
TEII0EMKOCTh 130 Hox TEIUIOTA CrOpaHus 4.6-10 Hox
CBHHIIA KT - ° OcH3MHA ’ KT
TEMNOEMKOCTh 420 Hox
OpOH3BI kr - °C
TemnepaTtypa njiaBjieHust Temneparypa KuneHus
CBHUHIIA 327 °C BOJIBI 100 °C
0JIOBa 232 °C cnupra 78 °C
h9ic| 0°C
Om 2 o
YaejbHoe 2JIEKTPHYECKOe CONPOTUBJICHHE, (mpu 20 °C)
cepebpo 0,016 HUKEJINH 0,4
MeJlb 0,017 HUXPOM (CTLIIaB) 1,1
ATFOMUHHUH 0,028 bexpanb 1,2
JKEJe30 0,10

IL1oTHOCTH
KT KT
6eH3I/IH 710 F leeBeCHHa (COCHa) 400 F
KT KT
800 — 900 —
CIupT B napaduH B
KT KT
800 — 3 900 —
KEPOCHUH M3 nen M3
KT KT
MacJI0 MaIIMHHOE 900 F ATIOMUAHUNI 2700 F
KT KT
1000 — 2700 —
BOMa M3 MpamMop M3
KT KT
MOJIOKO II€JIBHOE 1030 F LIUHK 7100 F
KT KT
BOJIa MOpCKasi 1030 F CTalb, )KeJe30 7800 F
KT KT
TIHMLEpUH 1260 — Me b 8900—
M M
KT KT
PTYThH 13 600 F CBUHEIL 11350 F
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Yacrs 1

IlIpu evinonnenuu 3a0anuii ¢ evioopom omeema (1-18) o6eedoume Kpyyckom Homep
NPABUIBLHOZO OMEema 8 IKIAMEHAUUOHHOIL padome.

1
Ha pucynke npencrasieH rpapuk 3aBUCHMOCTH NMPOCKLHMH CKOPOCTH Tela V. OT

BpEMEHH ¢. PaBHOYCKOPEHHOMY NBIDKCHHIO TeNa BAOIH ocH OX ¢ OTIIMYHBIM OT HYJIS
YCKOPEHHEM COOTBETCTBYET

1) tonbko yuactok OA rpaduka
3) yuactox OA u BC rpaduka

2) TOJIBKO y4acTok AB rpaduka
4) yuactok 4B u CD rpaduka

Mexay OByMs OJMHAKOBBIMU OJHOPOAHBIMHU ILIapaMH MAacCOil m, LEHTPBl KOTOPBIX
HaXoJsTCS Ha PacCcTOSIHUA R JApPYr OT Jpyra, ACWCTBYET Cuja TPaBUTAIMOHHOTO
NpUTSDKeHUS F. DTa cuja yMEHBIIUTCS B 3 pa3a, €l PacCTOSHHE MEXAY LeHTpaMu
IIapOB U3MEHUTH 1O 3HAUEHHS

1) % 2) ? 3) V3R 4) 3R

I'py3 maccoii 1 kr mojgHsuIH ¢ BBICOTHI | M Haj MmojioM Ha BbICOTY 3 M. Pabora cuibl
TSDKECTH TIPH TTOTHSTHH T'Py3a paBHA
1) - 20 Ix 2) — 10 JIx 3) 20 JIx 4) 30 Ix
|I| Huck paanycom R Bpaiiaercs BOKPYr CBO€H OCH ¢ MOCTOsSIHHOM yactoToi. Kakoi u3
rpa)¥KoB 3aBHCUMOCTH MOJYJISI IMHEHHOIN CKOPOCTH 0 TOYEK AMCKA OT PACCTOSHUS 7
JI0 €ro LEHTPa COOTBETCTBYET TAKOMY BPAILICHHUIO?

@ v Qﬂ)
v
0 R ]
4
s O i B
0 R ; 0 R ¥
11 2) 2 3)3 4) 4
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E JIBa CIUTONIHBIX METAINIMYECKUX IMIIMHApPA — AIIOMHHUEBBIA M MEIHBIA — HWMEIOT
OIMHAKOBBIC OOBEMBI. X MOABECHWIM HA TOHKHX HHTSX W IEIHKOM IOTPY3UITH
B OJIMHAKOBBIC COCY/IbI C BOJOW, KOTOPBIC TPEABAPUTEIILHO OBbLIM ypaBHOBEIICHBI HA
pPBIYAKHBIX Becax. Hapymmrces u paBHOBECHE BECOB IIOCIE MOTPYXKEHHS TPY30B, U
eciu n1a, To kak? LlunnmHapel He kacaroTcs AHA.

1) PaBHOBecHe BECOB HApYIIUTCS, MEPEBECHT Ta dalla BECOB, B KOTOPYIO
HOTPY3WIN MEAHBINH IUIMHIP, TaK KaK Macca MEJHOI0 LIMHApa GoJbLIe.

2) PaBHOBeCHE BECOB HE HAPYIIUTCS, TAK KaK LWIMHAPHI JEHCTBYIOT Ha BOIY
C OJIMHAKOBBIMHU CHJIAMH.

3) PaBHOBecHE BECOB HAPYIIUTCS, MEPEBECUT Ta 4dallla BECOB, B KOTOPYIO
MOTPY3UITH ATFOMUHHUEBBIA IIWIMHJIP, TaK KaK Macca aTFOMUHUEBOTO IHJIHHIpPA
MEHBbIIIE.

4) Henb3s 0HO3HAYHO OTBETUTb.
Ha Opycok maccoii 5001, nexammii Ha IIEPOXOBATOM TOPH3OHTAIHHOM CTOJIE,
HayaJu JeWCTBOBATh TOPU3OHTAJILHO HalpaBieHHoW cuioil 1,5 H, B pe3ynbpraTe yero
Opycok mpuobpén yckopenne 0,5 m/c?. Uemy paBeH K03(pPHUIMEHT TpeHUs: Opycka
o cton?

1)03 2) 0,25 3) 0,5 4) 0,6

Kakue M3MeHeHMs SHEPTHUU TIPOUCXOJIAT B KYCKE JIbJIa TIPU €T0 TassHUU?
1) yBenuMuUMBAeTCS KHHETHYECKAs SHEPTHUs KyCKa JbJa
2) YMEHBIIAETCS BHYTPEHHSS SHEPTHs KYCKa JTb/Ia
3) YBEIMYMBAETCA BHYTPEHHSS SHEPTUS Kycka JbJia
4) yBENMYMBAETCS BHYTPEHHSS SHEPTHS BOJIBI, U3 KOTOPOH COCTOUT KYCOK JIb/Ia
Ha pucyHke mnpeicTaBieHbl rpaQuky HarpeBaHMsl M IUIABJIEHHS JBYX TBEPIBIX
BEIIECTB — «1» U «2» — OJUHAKOBON MAacChl, B3SATHIX NMPU OJUHAKOBOW HAaYaJIbHON

temneparype. OOpa3bl HarpeBaloTCsl Ha OJMHAKOBBIX ropeikax. CpaBHure
yIeNbHBIC TEIUIOEMKOCTH ATUX JIBYX BEIICCTB U TEMIICPATYPhl UX TUIABJICHUS.

£.°C 1

[55]

0 T. MHH

1) V BemectBa «1» 6oJblie yaenbHas TEIIOEMKOCTb U TEMIIEPATYpPa IUIABJICHHU,
YEeM Y BEIIECTBA «2».

2) V BemectBa «l» MeHbIIe yAenbHas TEILIOEMKOCTh, HO BBIIIE TeMIEpaTypa
IIJIABJICHUS, YEM Y BEILECTBA «2».

3) V BemectBa «1» Gosbliie yaenabHas TEIMIOEMKOCTb, HO HHXKE TEMIIEpaTypa
TUTaBJICHUS, YEM Y BEIIECTBA «2).

4) V BemiectBa «1» Takas ke yaenbHas TEIIOEMKOCTh, KaK y BEmIeCTBa «2», HO
BBIIIIE TEMIIEpaTypa IJIaBJICHUSI.

© Cratl'pan 2013 r
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PaMKy ¢ TOKOM NOMEIIalT B OJHOPOAHOE TOPHU30HTAIBHOE MarHUTHOE IOJIe, MpHU
3TOM HOpPMallb K IUIOCKOCTH PAaMKH COCTaBJIIET HEKOTOPBIH Yroil o C JIMHUSAMHU
MarHUTHOM MHIYKIMU OIS (CM. PUCYHOK). Pamka Mo)XeT CBOOOAHO Bpamatbcs
BOKpPYI' CBOMX ocell cuMMeTpuu. UTo OyAeT NpOUCXOAUTh C paMKoW mocie eé
MIOMEIEHHs B MArHUTHOE 11oJie?

II' TOHKOCTEHHBIM COCYJ CONEPXKHUT CMECh JbJa W BOJBI, HaXOIAIIYIOCS HpHU
temmepatype 0 °C. Macca apma 3501, a macca Bomel 550 1. Cocya HadyuMHAIOT
HarpeBaTh Ha ropeike MoIHOCThIO 1,5 kKBT. CKoJIbKO BpeMEeHH MOHAI00UTCSI, YTOObI
JIOBECTH COJEP)KUMOE cocyjaa A0 Kwurenusi? llorepsiMu TEmiaoTel W yAETHHOU
TEMIOEMKOCTBIO COCY/Ia, & TAKXKe UCTIAPEHUEM BOJIBI MOXKHO ITPEHEOPEYb.

1) = 5,5 muH. 2) 7,5 MuH. 3) 4,2 mun. 4) 154 c.

MarneHnbkas Karneibka Macia, 3apshDKeHHasi OTPUIATEIbHO, TOMEIIeHa B OJHOPOIHOE
aNeKTpudeckoe rmose (cM. pucyHok). Kakas crpenka TpaBHIBHO —YKa3bIBaeT
HampaBJeHHE ABWKEHUS Kamenbku? CHIol TsKecTH, ACHCTBYIOMIEH Ha KamelbKy,
MOJKHO MpeHeOpeyb, Ha4allbHasl CKOPOCTh KallebKH paBHa HYJIIO.

1) pamka ocTaHeTcs B IOKOE

2) paMKa HA4HET BpallaTbCs BOKPYI BEPTUKAIBHOM OCH CUMMETPHUH IO 4aCOBOU
cTpelike (eCiu CMOTPETh CBEPXY)

3) pamka Ha4yHET BpalaTbCi BOKPYT BEPTUKAJIBHOM OCH CHMMETPUHU NPOTHB

1)1 2) 2 3)3 4) 4 YacOBOU CTPENKH (€CII CMOTPETh CBEPXY)
4) paMKa HA4HET BPAIIATHCS BOKPYT OJHOM U3 TOPU3OHTAIBHBIX OCEH CUMMETpUU
Ha pucynke mokasaHsl 1Ba rpaduka 3aBUCHMOCTH HanpspkeHus U Ha KOHLAX ABYX Ha TOHKYI0 COOMpAOIIYIO JIMH3y MajaeT Jyd CBeTa. B KakoM HampaBICHHH JIyd
IIPOBOJHUKOB — «1» M «2» — oT cuibl Toka / B HUX. DTU NPOBOJHUKH COETUHMIIN HOWIET IOCIIE BBIXOAA U3 JTMH3bI?
Tocye10BaTesbHo. YeMy paBHO 00IIiee COPOTHUBIICHUE MTPOBOTHUKOB?
|
8 F / 2
; = F AR | rNF
2 |
af 2 4
Il e D1 2) 2 3)3 4) 4
01 2 3 44 Kaxast Teruioasi MOIIHOCTh BBIICIAETCA B PE3UCTOpe R, B IEMH, CXeMa KOTOPOM
NOKa3aHa Ha PHMCYHKE, €CJIM aMIepMeTp MOKa3blBAET CHMIy MOCTOSHHOTO TOKa
1) 0,33 Om 2) 0,67 Om 3) 1,50m 4) 30m PHCYHKE, PMETP Y

=04 A? 3nadeHus CONPOTUBICHMH pe3ucTopoB: R =50M, R, =30 Owm,

Ry =100m, R, =20 OM. AMIepMeTp CUHTaTh HIACAIBHBIM.

R,
R,

R K
1) 1Bt 2) 2,88 Br 3) 8 Bt 4) 32 Bt
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AKTMBHOCTB PaJIMOAKTHBHOTO DJIEMEHTA yMEHBUIMIACH 3a 16 nHel B 4 pasa. Kakoii
y 9TOTO 3JIEMEHTA TIEPUO]T OTypacnana?

1) 1 gesp 2) 2 nHs 3) 4 nus 4) 8 nueit

Kakoii(-ue) u3 omnbiToB Bbl mpemnoxxmnu Obl TPOBECTH, YTOOBI JIOKa3aTh, 4YTO
MOIIIHOCTb, BBIJICIISIIOMIASACS B MMPOBOJAHHUKE C ITOCTOSIHHBIM TOKOM, 3aBHCHT OT CHJIBI
TOKa?

A. Iloka3zarb, 4TO BpeMsl HarpeBaHHs BOJbI B KPYXKKE HU3MEHUTCS, €CIU HOIKIIOYUTh
K TOMYy € HWCTOYHHMKY ITOCTOSHHOTO HANpsDKEHHs AIJIEKTPOHArpeBaTellb C BIBOE
MEHBIINM COIPOTUBICHUEM.

b. IlokasaTb, 4TO BpeMsl HAarpeBaHusl BOAbI B KPYXKKE U3MEHHUTCS, €CIM BBUIUTH U3 HEé
TIOJIOBUHY BO/IBI.

1) Tomeko A 2) Toubko b 3)uA,ub 4) uu A, vu b

IIpouumaiime mexcm u evinonnume 3aoanus 17-19.

YCTPOﬁCTBO 3AIUTHOIO OTKJJIIYCHUSA

JKu3Hp COBpEMEHHOIO 4YelloBeKa HEBO3MOXKHO NPEACTaBUTh 0€3  pa3In4HbIX
ANEKTPONPUOOPOB. DIIEKTPUIECKUE JIAMITBI, HICKTPOIUIHTHI, JIEKTPOYANHHUKHU, TEICBU30PHI,
XOJIOAWIBHUKH, ayAHO- U BUACOCUCTEMBI, (PEHBI 1 MHOTHE APYTHE SIEKTPOIPUOOPHI IPOYHO
BOIINIM B Hamly >XKW3Hb. J[mst oOecneueHust pabOTBl 3THX NPUOOPOB BCE TOMEIICHHS,
NpEeIHA3HAYECHHBIE ISl ITIOCTOSHHOTO WM  BPEMEHHOTO  TPOXXUBAHMS  YENIOBEKa,
anekrpudumpyrores. CraHmapTbl, NPHHATHIE B HAImIEH CTpaHe, IMpelycMaTpUBAaIOT
MOJIKITIOYEHNE  DJIEKTPONPHUOOPOB K TepeMeHHoMy Hampspkennio (220 B, 50 TIm).
B nomerienne 00ObIMHO BBOASATCS TPU MPOBOJA — HYJIEBOH, (aszHbIil M 3a3emisitoniuid. [Ipu
MOJIKITIOYSHUH BUJIKH 3JIEKTPONPUOOpa MEX/1y HyJIEBBIM U (Pa3HBIM MPOBOIOM (ITOCPEACTBOM
po3eTkn) Ha mpubop mojaércs HY)KHOE NEpeMEHHOE HAaNpshDKeHHe, W B Lenu npudopa
HAYMHAET NPOTEKATh IIEPEMEHHBIN AIIEKTPUUECKUI TOK. 3a3eMIIAIOIUI IPOBOJ] IIPU IIOMOIIU
CHEeNUAIBHOTO KOHTAKTa, HMEIOLIETOCs B PO3ETKE, MOJKII0YAeTCsl K KOPITyCy nmpubopa.

[Tockonbky TepeMEeHHOE HampshKeHHE, O KOTOPOM HAET pedb, OMacHO AN JKHU3HH,
BaXKHOM 3amaueill sABsieTcs obOecrieyeHue OE30HMaCHOCTH MOIKIIOYEHHUS 3IJIEKTPOIpPHOOPOB.
B yacTHOCTH, HEOOXOIUMBI CIIEIMAIbHBIE IPHCIIOCOOICHUS, KOTOphIe O0ECIHeUHBAIOT
OTKJIIOYEHHE IMMOMELICHUS OT CETH MEePEeMEHHOTO HAaNpsOHKEHUS B Cllydyae BO3HUKHOBEHHS
YTEUKH SJICKTPUUECKOr0 TOKa M3 (PasHOro mpoBoJia Ha 3a3eMILFOIIUI MPOBOX — 4Yepes
MOBPEKACHHYIO H30JHUIO MM YeIOBEYECKOe TeNo. Takoe MpUCIOCcOOJIeHHE Ha3bIBaeTCs
YCTPOICcTBOM 3alIMTHOrO oTKI04eHus (Y30).

© Cratl'pan 2013
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A

Pucynox. Ipunyun oeticmeusi ycmpoticmea sawumnoz2o omkaovenus (Y30)

[Mosichum nmpunnun aeiictBus Y30 mpu moMomM pucyHka. Bxopasmiye B momerieHHe
HyneBoll u ¢asublii nposoaa (0 u @) moxkirouaroTcs K BXOAHbIM KoHTakTaM (1) Y30, a
MPOBOJIa, UAYIIME K PO3ETKAM — K BBIXOJHBIM KOHTakTaM (2) Y30. 3azemMistonuil mpoBo/I
(3) x Y30 He monkIOYaeTcs, OH IMOJACOEAMHSIETCS HANPSAMYIO K CIHEIHAlIbHOW KileMMe
B posetke. [ Brmouenust Y30 (1 mojauy HAMPSDKEHUS! B PO3ETKH) HY)KHO HaXKaTh KHOIKY
(3) — B pesyJsbraTe 3TOro MPYXKUHHBIE KOHTAKThI (4) 3ambikatoTcs, 1 Y30 mporyckaer TOK.
[Ipu 5TOM OAHOBPEMEHHO BKIIIOYAETCS MUTAHUE JIEKTpOMarHuTa (5), KOTOPbIN ynepKuBaeT
KOHTakThl (4) B 3aMKHYTOM cocTossHuM. HyrneBoil u Qas3Hblii mpoBoJa pPaCHONIOKEHBI
napajuieJIbHO JIPYT APYTY M MPOXOMIST Yepe3 OTBepCTHE B KapKace, Ha KOTOPOM HaMOTaHa
Katymka (6), colepxaiiass MHOTO BHTKOB TPOBOJIOKH (HYyJIeBOW W (pa3HBI TpPOBOAA HE
HMEIOT JJIEKTPUYECKOro KOHTaKTa ¢ KaTyukoi). [Ilpu HopMansHol paboTe 351eKTponprdopoB
TOK, TEKyIIUH MO (pasHOMY TPOBOJY, B TOYHOCTH pPaBEH TOKY, TEKYIIEMYy IO HYJEBOMY
NpOBOJY, NMPUYEM B KaXKAbIE MOMEHT BPEMEHH 3TH TOKH TEKYT B MPOTHBOINOJIOKHBIX
HanpasineHuax. [lostomy mpu HOpManbHOW pabOTe 3IEKTPONPUOOPOB MArHUTHOE IIOJIE,
CO3/1aBacMO€ COBMECTHO TOKaMH, TCKYIIMMH B HYJeBOM H B ()a3HOM MpOBOjE, OJIHM3KO
K HyJt0. [Ipyu BO3HMKHOBEHHMH YTEUKH TOKa M3 (pa3HOTO MPOBOJA B 3a3eMIIIOLUIMK NMPOBOJ
(HampuMep, B pe3yJbTaTe OJHOBPEMEHHOTO IPHKOCHOBEHHS 4YeloBeka K (asHOMYy U
K 3a3eMJIIIOLIEMY MPOBOJY) OallaHC HapyllaeTcsi — TOK, TEKYIIUH MO HYJIeBOMY NPOBO.Y,
CTaHOBUTCSl MCHBIIE TOKa, TEKylero mo (asHoMy MpoBoay (YacTh TOKa YTEKaeT uepe3
3a3eMJISIOIIHI TIPOBOJ «MHUMO» HYJIEBOTO). BeliecTBHE 3TOTO BOKPYT HyJIEBOTO M (ha3zHOTO
IIPOBOJIa BOSHUKAET 3aMETHOE IIEPEMEHHOE MarHUTHOE I10JIe, KOTOPOE BHI3BIBACT MOSBJICHHUE
OJIC uaayKuM B HAMOTaHHOM Ha Kapkac karyuke (6). B pesynbraTe B KaTylllke HAUMHAET
MpPOTEeKATh TMEPEeMEHHBI JIEKTPUYECKUNA TOK, KOTOPBIM PETUCTPUPYETCS CIEIALIIUM
AJIEKTPOHHBIM yCTpOoHCTBOM (7). DTO yCTPOMCTBO cpa3y ke pa3MbIKaeT K4 (8) m TeM
CcaMbIM OTKIIIOYaeT NHUTAaHHE 3JEKTpOMarHura (5), KOTOPBIH, B CBOIO OdYepedb, IepecTaér
yIEPKHUBATh B 3aMKHYTOM COCTOSIHUM KOHTAKTHI (4), 1 OHU MOA €HCTBUEM MPYKUHBI TAKXKe
Pa3MBIKArOTCsI, OTKJIIOYAsl PO3ETKH OT HYJIEBOTO M (pa3HOTO MPOBOJIA.

W3 npusenénnoro ommcanus sicHo, uto Y30 OyzmeT cpabaThiBaTh BO BCEX CIIyyasXx,
Korza OyseT CTaHOBUTHCS OTJIMYHBIM OT HYJISl CYMMAapHBIH TOK, TEKYyIIMH 4epe3 HyJeBOW U
(a3HbIil MpoBOJIa, MPOIMYIIEHHBIE Yepe3 Karymky (6). Y30 KOHCTPYUPYIOT Tak, 4TOOBI OHO
cpabaThlBaJO0 M Pa3pblBAJI0O NHUTAIOIIYIO LENb 32 MAaKCUMaJIbHO KOPOTKMH MPOMEXYTOK
BpPEMEHH, YTOOBI DJIEKTPUIECKHII TOK HE YCTIeJI HAHECTH BPE YEIOBEYECKOMY OpTaHU3MY.

© Cratl'pan 2013
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Jliist HopManbHOM pa6oTel Y30 K ero BXOAHBIM KOHTAKTAM IOAKIIOYAI0TCS

1) HyneBo#, (azHbIA 1 3a3eMIISIOLIHIA TTPOBOJ
2) HyJIEeBOW M 3a3€MIISIOIIMN IPOBOJ

3) HyneBo# u (a3HbIil TPOBOJ

4) 3azemusttonii u (ha3HbIM MPOBOL

MoxHo 7u ucromb3oBath Y30 OMHCAHHONW KOHCTPYKIHH B IIEMAX MOCTOSHHOTO
TOKa?

1) Ta, Tak KaK MPOBOXHMK C ITOCTOSHHBIM TOKOM TakK K€, Kak W C MEPEMEHHBIM,
€03/1a€T BOKPYT ce0sl MarHUTHOE TTOJIE.

2) Jla, Tak Kak LENb HOCTOSHHOIO TOKA TaK)Ke MMEET J(Ba OCHOBHBIX MPOBOJA —
«IUTIOC» W «MHUHYC», TIO KOTOPBIM TOKH TEKYT B TPOTHBOIOJIOMXKHBIX
HAIpPaBICHUSIX.

3) Her, Tak Kak HEBO3MOKHO M3TOTOBHUTH CJEIAIICE DJIEKTPOHHOE YCTPOMCTBO,
KOTOpOE OyAeT PeruCTPUPOBATH MIOCTOSIHHBIN TOK.

4) Her, tak kak Y30 cpabarbiBacT IpH MOSBJIEHUH MPOHU3BIBAIOLIETO KATYIIKY
MEPEMEHHOT0 MAarHUTHOTO IIOJIA, KOTOpPO€ MOXKET OBITh CO3/aHO TOJIBKO
[IEPEMEHHBIM TOKOM.

IlIpu eévinonnenuu 3aoanusn 19 c pazeépuymovim omeemom ucnoiv3yiime omoea1bHblil
aucm. 3anuwiume chauana Homep 3a0anus, a 3amem omeem Ha Hezo. ITonnviii omeem
0011)Icen GKNIOYAMb He MOIbKO OMEem Ha 80RPOC, HO U €20 PA3GEéPpHymoe, 10ZU1ecKu
ceés13aHHOe 000CHOBAHUE.

IIpu MoOHTa)ke dIEKTPONPOBOAKH K BXOJHBIM KOHTakTaM Y30 TIpaBWIBHO
MOJIKITIOYMIIM HYJIEBOW W (a3Hblid mpoBoj. [Ipu moaxiroueHun ke 3JIeKTponpudopa
K BBIXOAHBIM KOHTakTaM Y30 (a3Hblii IPOBOJ MOAKIIOUMIA MPABUIBHO, a HYJIEBOK
U 3a3eMJSIIOIMA mpoBoaa mnepenytanmd Mectamu. Cpabortaer ou Y30 mocie
BKIIIOUEHHSI JIeKTporpudopa? OTBET MOSICHUTE.

© Cratl'pan 2013 ¢
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Yacrp 2

Ilpu

6bINOJIHEHUU 3A0AHULl ¢ Kpamikum omeemom (3adanus 20-23) Heobxooumo

3anucams omeem 6 YKA3aHHOM 6 meKcme 3a0anus mecme.

VCTaHOBHUTE COOTBETCTBHE MEXKIY pPa3MEPHOCTAMH (U3MYECKHX BEIMYHMH M HX

HauMeHOBaHHAMH B cucteMe CU: K KaXaoMy OdJIEMEHTY IepBOro crojodia
MOJI0EPUTE COOTBETCTBYIOIIMI DIIEMEHT M3 BTOPOrO M BHECHTE B CTPOKY OTBETOB
BbIOpaHHbIE HUQPBI 110J] COOTBETCTBYIOIIUMHU OYKBAMU.

PASMEPHOCTb HAHMMEHOBAHUWE B CH

A) [E} 1) 1 ammep
B) IIBC 2) 1 uproToH
[ﬁ} 3) 1 mxoyns
B) [1 K- 1B] 4) 1om
5) 1 Barr
A b B
Otser:

Ha ropu3oHTanbHO# TUIOCKOCTH HaxoauTcsi Opycok maccoit 1 kr. Ecmu k Opycky
MIPUKIIAJBIBAIOT TOpU3oHTANBHYI0 cuity F = 10 H, kak mokazano Ha pucyHKe a), TO
OH JABHIXKETCA II0 IJIOCKOCTH ¢ YyckopeHueM. KoadduiuumeHT TpeHus wmexny
[IOBEPXHOCTHIO OpyCcKa U MJIOCKOCThIO paBeH 0,5.

-

|_|_".. | G=30
rr
a

s
cl

Omnpezenure, KaKk U3MEHATCS clenyronme Gu3ndeckue BeITUUnHbI, €I, He H3MEHSA
MOJyJIsl CHIIBI F, U3MEHHUTH € HaIllpaBJICHUE TaK, KaK [MOKa3aHO Ha PUCYHKE 6): BeC
Opycka; MOJIyJib JEHCTBYIOIIEH Ha OpyCcOK cuibl TpeHHs, pabora cuibl F mpu
nepeMenieHny opycka Ha paccrosane 10 m.

JJ1 Kax 01 BETUYUHBI ONPEJIENIUTE COOTBETCTBYIOIINNA XapaKTEP U3MEHEHUS:

1) yBenmmuunrcs;

2) yMEHBIIUTCS;

3) HEe U3MCHHTCSL.

3anummTe B TaOIUIy BBIOpaHHBIC UGB Ul KOKI0W (PU3NIECKON BEJIMYUHBI 1101
COOTBETCTBYIOIIMMHU OykBaMu. L{udpbl B OTBETE MOT'YT MOBTOPSATHCS.

OUN3NYECKHUE BEJIHWYUHBI X M3IMEHEHHUE

A) Bec Opycka 1) yBenuuurcs

B) momyne neiictByrommeit Ha 6pycOK CHIIBI TPEHHS 2) yMEHBIIUTCS

B) paGora cumsl F mpu nepememieHuH Opycka Ha 3) He u3MeHHTCS
paccrosiaue 10 m

A b B

Ortser: |.

© Cratl'pan 2013 r
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YueHuk cobpal SIeKTPHYECKYIO 1ETb, H300paKEHHYI0 Ha pucyHKe. COMPOTHBIEHHE
pesucropa R, B 2 pasa MeHbIIE CONPOTHBICHHS Pe3ucTopa R,. M3MepuTebHbie

npuOOopsI U OaTapelika ujeanbHbIE.

M
{,3 44
2y

10

e
frnd
50 30

S 7

Wcronp3yst pUCYHOK, BBIOGpUTE W3 TPEAJIOKEHHOTO TIEPEYHS 084 BEPHBIX
YTBEPKACHUS. Y KAKUTE UX HOMEpA.

1) MomuHoCTb, BRIAEISIONIAsICS B COMPOTHBICHUH R1> paBua 900 Br.

2) Cuuia TOKa, IPOTEKAIOLIETO YEPE3 PE3NCTOP R, paBHa 15 MA.

3) Hanpsokenue Ha knemmax 6arapeiiku 3 B.
4) Conporunenue pesucropa R pauo 200 Owm.

5) Conporusnenue pesucropa R, pasao 100 Om.

OTBeT:

© Crarl'pan 2013 r
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MasleHbKui IapUK, WUMEIOMUN TOJMOKUTENbHBIA 3apsan ¢, [ | | | | | |
MOJBEIEH HAa JJIMHHOW HEepacTS)KUMOW HENpOBOMAIIEH HUTH
B IOJie CWIIBI TsbkecTd. K mapuky MOAHOCAT Opyrod map,
pacmookKEeHHbI Ha HempoBoasmed mnozicraBke. [Ipu 3tom
IIapuK 3aHUMaeT HOBOE TIOJIOKEHHE paBHOBECHS (CM.
pucyHok). Ha pucynke n3o0pa)ieHa Cuiia HATSDKCHUS HUTH.
KpoMme Toro, Ha puUCyHKE HaHeceHa CeTKa; OJHa KJIEeTOYKa
CETKU COOTBETCTBYET Moy:to cuisl 0,1 H.

W3 npennokeHHOro TepeyHsl YTBEPKICHUW BBIOEpUTE HBa
MPAaBUIBHBIX. YKKUTE UX HOMEPA.

1) Illap Ha mojcTaBKe UMEET MONOKHUTENBHBIH 3apsl.

2) Cuna, ¢ koTopoii Mmap Ha MoJjcTaBKe JeiiCTBYET Ha IAPUMK HA HUTH, PaBHA IO
moxyio 0,5 H.

3) Cuna HatskeHus HUTH paBHa 1o Moxyiio 0,1 H.
4) Macca mapuka Ha HUTH paBHa 40 T.

5) PaBuopelicTByIOMIAs CUJI, NIEHCTBYIOUINX HA IAPUK HA HUTH, paBHA 10 MOJYJIIO
1,4 H.

Yacrts 3

nsa omeema na 3adanusn uacmu 3 (3a0anusn 24-27) ucnonv3yiinme omoeabHulil TUCHL.
3anuwiume cnauana nomep 3adanus, a 3amem omeem Ha Hezo. Omeemut 3anucvleaiine
uémKo u pazvopuuso.

(Tlo marepuanam Kamseesoii E.E.)
Hcnonbsys mratuB ¢ My(OTOH M JANKOH, IAPUK ¢ NPUKPEIUIEHHONW K HEMY HHTBIO,
JUHEHKY ¥ 4Yachl C CEKYHIHOH cTpenkoil (Wi cekyHaomep), cobepure
OKCIIEPUMEHTAIBHYIO YCTAHOBKY JUISI HCCIIEIOBAaHHUS 3aBUCHUMOCTH  IIepuoja
CBOOOJHBIX KOJIeOAaHMII MIApHKa, TOJBELICHHOTO Ha HUTH, OT JUIMHBl HHTH.
Omnpenenure Bpemst 30 MONHBIX KOieOaHWI M BBIYMCIUTE TEPHOJ] KOJICOAHMN IS
TpEX ciTydaes, KOTAa JUIMHA HUTH paBHa cCOOTBETCTBEHHO 1 M, 0,5 M 11 0,25 m.
B Gnanke orBeToB
1) cnenaiiTe puCyHOK SKCIIEPUMEHTAILHOW YCTaHOBKY;
2) yKaKHUTE pPe3yJbTaThl MPSIMBIX H3MEPEHHMH dYHclIa KOJeOAaHMH W BpPEMEHH
KoJIeOaHuil U1 TPEX JIMH HUTH MasTHUKA B BUJIE TaOJIHUIIbI;
3) BeIUMCIIMTE TIEPHOA KOJICOAaHMW JUIS KaXJIOTO Ciydas M pe3yJbTaThl 3aHECHTE
B TaOHILy;
4) chopMmynupyiiTe BBIBOA O 3aBUCHUMOCTH IepuoJa CBOOOIHBIX KojeOaHMI
HUTSIHOTO MasiTHUKA OT JIIMHbBI HUTH.

© Cratl'pan 2013
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3aoanue 25 npeocmasnsnem coboiut éonpoc, Ha KOMOPLLIL HEOOXOOUMO Oamb RUCbMEHHbLU
omeem. Ilonnwlii omeem 007131ceH coOeprHCcamy He MObKO OMGem HA 60NPOC, HO U €20
Pa3eépHymoe, 102utecKu CeA3aHHOe 000CHOBAHUE.

MoskeT i TIpH KaKUX-JIOO yCIOBHSAX JBOSKOBBIMYKIIAs CTEKIISTHHAS JIMH3a paccenBaTh
TaIafoIHi Ha He€ IapaIienbHbIi CBeTOBOU ITy4oK? OTBET MOSCHUTE.

Jna 3a0anuii 26—27Heodx00umo 3anucamy nOIHOE peuieHue, 6KIIOYAIOWee 3ANUCH
Kkpamkozo ycrosus 3aoauu ([ano), 3anuce Qopmyn, npumenenue Komopwix
Heo0X00uMo u 00CHMAMOUHO O]1A pewleHUsA 3a0auu, a MAaAK}Hce MameMamuyecKue
npeobpazoeanus u pacuémol, NPUEOOAULUE K YUCTO0BOMY OMEEHY.

TodedHOe TENO HAYMHAET [BUrAThCS MO TOPU3OHTAJIBHOW IUIOCKOCTH W3 COCTOSIHUS
MIOKOSI C MOCTOSIHHBIM YCKOPEHHWEM B MMOJOXXHUTEIbHOM HATPABIEHHH OPU30HTAIBHOM
ocu OX. Bo ckoJbKO pa3 N myTk, MPOHICHHBIH 3TUM TEJIOM 3a MATYIO CeKyHy, OOoJblIe
IyTH, IPOMIEHHOT0 UM 3a BTOPYIO CEKyHIy?

BeiecTBO B TBEPIOM COCTOSSHMM MAaccod SKr ¢ yAenbHOW TEIUIOTOM MJIaBJieHUS
60 k/lx/kr momemaoT B anekTpuyeckyro medb ¢ KITJ[ 80%. I'paduk 3aBucumocTu

TeMmreparypsl { 3Toro BemecTBa OT BpeMeHH T M300pakéH Ha pucyHke. Omnpernenure
MOIIHOCTD 3JEKTPUUECKON TeUH.

t, °C
244

232

220

208

3
T, MHH
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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbInonHeHHe >K3aMEHALMOHHON paboThl N0 ¢u3uke otBoautcs 3 4aca (180 muHyT).
PaGora coctout u3 3 yacrteil, BKITOYAOIIUX B ceOs 27 3aJaHui.

Yacte 1 comepxur 19 3zamanuii (1-19). K kaxmomy u3 nepsbix 18 3amanuil npuBoauTcs
YeThlpe BapHaHTa OTBETa, U3 KOTOPBIX TOJNBKO OAWH BepHbIW. [Ipy BBIMOJHEHWH ITHUX 3aIaHH
yactu 1 o6BequTe KPY)KKOM HOMEP BBHIODAHHOI'O OTBETAa B dK3aMeHal[MOHHOU pabote. Ecnu Bol
o0BeJIM HE TOT HOMEp, TO 3aYePKHUTE ITOT OOBENEHHBIM HOMED KPECTHKOM, a 3aTeM OOBeIHTe
HOMep HoBoro oreeTa. OTBeT Ha 3ananue 19 yactu 1 3anuchIBaeTCs Ha OTJCIBHOM JIHCTE.

Yactb 2 conepxut 4 3ananus ¢ kpaTtkuM orBeToM (20—23). [Ipu BBINOIHEHMH 3aaHUI YacTh
2 OTBET 3amMCHIBAETCS B HK3aMEHALMOHHON paboTe B OTBENEHHOM MJIsL 3TOro Mecre. B ciydae
3aIiCH HeBePHOTO OTBETA 3aUePKHHUTE ero ¥ 3alHIINTe PSIOM HOBBIMA.

Yacte 3 comepxut 4 3amanus (24—27), Ha KOTOpbIE CIEAYET AaTh PA3BEPHYTBIA OTBET.
OtBeThl Ha 3aJaHMsi 4YacTH 3 3alMCBIBAIOTCS Ha OTHENBHOM JikcTe. 3ananue 24
SKCIIEPUMEHTANBHOE, W IS €ro BBIMOJHEHHS HEOOXOMUMO BOCIIOJIB30BATHCS J1A00PATOPHBIM
o0opyioBaHHEM.

Ipu BBIYMCICHHUSAX Pa3pEeLLAeTCs HCIIOIb30BaATh HEPOrPaMMHUPYEMBbIH KaIbKYISATOP.

Ilpu BhIONHEHWH 3aaHuil Bl MoOXeTe MoJb30BaThcs depHOBHKOM. O6pariaem Barire
BHMMAaHHKE Ha TO, YTO 3AIMCH B YEPHOBUKE HE OY/IyT YUUTHIBATHCS TPH OLIEHUBAHKK PabOTHI.

CoBeTyeM BBINIONHSTh 3aJaHUsl B TOM IOpsAKE, B KOTOPOM OHH HaHbl. {1 3KOHOMHUHU
BpPEMEHHM TMpOIyCKaiiTe 3aqaHue, KOTOpoe He yAAETCsl BBIMOJHUTH Cpasy, U MEepexXOiuTe K
crenyromemy. Ecim mocne BbImonHeHus Bcell pabotsl y Bac ocramercs Bpemsi, Bl cMokere
BEPHYTHCS K IPOITYIIEHHBIM 3a1aHHSM.

Bawibl, monydeHHsle Bamu 3a BBINONHEHHbIE 3ajaHusi, cymmupyorcs. I[locrapaiitech
BBITIOJIHUTH KaK MOXKHO OOJIbIIIe 3a/1aHuil U HaOpaTh HauOOJIbIlIee KOJMYECTBO OAIIOB.

Kenaem ycnexal

© Cratl'pax 2013 r.




dusnka 9 kiacc Bapuant ®H9502

Hwxe npuBeneHs! cripaBodHbIe JaHHbIE, KOTOPBIE MOTYT ITOHAH00uThCc Bam

IIPpH BBINTOJJTHCHHUH pa6OTI)I.

JecsaTHYHBIC NPUCTABKHU

HanmenoBanue O0o03HaueHnE MHuoxurenn
rura r 10°
Mera M 106
KWJIO K 103
[EeKTO r 102
CaHTU C 102
MUJUTA M 1073
MHUKPO MK 106
HaHO H 1079
KoncTaHThI
YCKOpEHHUE CBOOOIHOTO TaJICHUs Ha 3emiie g=10 ?
11 H- M2
IPAaBUTALIMOHHAS ITOCTOSIHHAS G=6,7-10 " —5—
KT

g M
CKOpPOCTB CBETa B BaKyyMe c=3-10 <
AJIEMEHTAPHBIN IEKTPUUECKHIA 3apsiji e=1,6- 10" Kn

®dusnka 9 kiacc Bapuant ®M9502

YaeabHas
) Tl TEIIoTa Tk
Termoémkocth Boapl | 4200 S napooGpa3oBanus 2,3-10° ==
kr- C BOJIbI KI'
N TEIIoTa
K
TEI0EMKOCTh 2400 A NapooGpasoBanms 9,0-10° Hox
cnupra kr-°C KT
cupTa
K K
remodyKocTs baa | 2100 il ‘ TEILIOTA IIABICHHs | 5 5 14 Hox
KT - C CBHHIIA KT
TETIOEMKOCTh 920 Hox TENIIOTA IIABICHUS | 7 ¢ |04 ok
ATIOMHUHHUS kr - °C cTaim ’ KT
K K
TremodmKkocts cram | 500 )i ‘ TEILIOTA INIABNCHHA | 5 g | o4 ok
KI - 0JIOBa KI'
K K
TeII0éMKOCTh IuaKa | 400 A . TCIUIOTA INABICHUA | 3 3. 103 ALY
kr- C b3 KT
K K
temnoéMkocts Meau | 400 A . TCILIOTA CTOpaHHA 2,910 o
KT - C CHHpTa KI
K K
TeroémkocTh onosa | 230 A o TCILIOTA CrOPAHHIA | 4 ¢ . (] Ax
KT - KEpoCrHa Kl
TEII0EMKOCTh 130 Hox TEIUIOTa CrOPaHus 4.6-107 Hox
CBHHIIA KT - ° OcH3MHA ’ KT
TEMI0EMKOCTh IES
420 -
OpOH3bI kr - °C
Temmneparypa niaBjieHust Temneparypa KuneHus
CBHUHIIA 327 °C BOJIBI 100 °C
0JIOBa 232 °C cnpTa 78 °C
JIbJa 0°C
OM - M2
YaeabHoe 3JIeKTPUYECKOe CONPOTHBICHHE, (mpm 20 °C)
cepedpo 0,016 HUKEJINH 0,4
MeJlb 0,017 HUXPOM (CILIIaB) 1,1
AIIIOMHUHHN 0,028 (hexpannb 1,2
JKEJe30 0,10

ILnoTHOCTH
KT KT
6eH3I/IH 710 F I[peBeCI/IHa (COCHa) 400 F
KT KT
crpT 80073 napaduu 9005
KT KT
KEPOCHH 800 3 nén 900 -3
KT KT
MacJjo MalluHHOE 900 ? ATIOMUAHUNI 2700 ?
KT KT
BOJIA 1000 F MpaMop 2700 F
KT KT
MOJIOKO II€JIBHOE 1030 F TIHHK 7100 F
KT KT
BOJIa MOpCKast 1030 F CTalb, )KeJIe30 7800 F
KT KT
[IIMIEPUH 1260 — Me b 8900—3
M M
KT KT
PTYTh 13600 F CBHUHEI 11350 F

© Crarl'pan 2013 r

HopmaJjibHble yeJI0BUS: TaBIICHUC 10° ITa, Temmepatypa 0 °C.
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Yacrs 1

IlIpu evinonnenuu 3a0anuii ¢ evioopom omeema (1-18) ob6eedoume Kpyyckom Homep
NPABUIBLHOZO OMEema 8 IKIAMEHAUUOHHOIL padome.

1
Ha pucynxke npeacrasien rpaguk 3aBUCMMOCTH NPOEKIMH CKOPOCTH Tea v, OT

BpeMeHH t. PABHOMEpHOMY ABMKCHUIO TeJIa BIOIh Ocd OX ¢ OTIIMIHON OT HYJIS
CKOPOCTBIO COOTBETCTBYET

0

A
1) TonbKo yuacTok AB rpaduka
3) yuactok AB u CD rpaduxa

2) Tonbko yuactok BC rpaduxa
4) yuacrok BC u DE rpaduka

Mexnay AByMS OAMHAKOBBIMH OJHOPOTHBIMH IIApaMH MAcCOHU 7, LEHTPBI KOTOPBIX
HaxoJATCAd Ha pacCTOSHUU R Apyr OT Jpyra, ACHCTBYeT cujla T'PaBUTALIMOHHOTO
MPUTHKCHUS F. DTa cuja yBenmWwduTCs B 3 pa3a, €CIM PacCTOSTHIC MEXKIY IICHTpaMu
IapOB U3MEHUTH 10 3HAYCHUS

R 2) R 3 R 4
)3 ) 2 ) & ) V3R

I'py3 maccoit 2 kr ynan (€3 HauaIbHOW CKOPOCTH C BBICOTHI 4 M OT IOJa Ha CTOJN
BBICOTOM 1 M, cTOsAIIMIT Ha TT0JTy. PaG0Ta CHIIBI TSKECTH TIPU MaICHUH TPy3a paBHA
1) - 80 Ix 2) - 60 Ix

3) 60 Ix 4) 80 JIx

© Crarl'pan 2013 r
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Juck pamgmycom R Bpamaercs BOKPYT CBOEH OCH C IOCTOSHHBIM IIEPUOAOM
oOpamenus. Kakoit u3 rpadukoB 3aBUCUMOCTH MOZYJISI TMHEWHOM CKOPOCTU » TOYEK
JIMCKA OT PACCTOSIHUSA 7 JI0 €r0 IEHTPa COOTBETCTBYET TAKOMY BpAIIEHUIO?

@ v @

] R ¥
@
v
0 = :

D1 3)3 4) 4

\Z’ JIBa CIUIOIIHBIX METAINIMYECKUX IMJIMHApPA — AJIIOMHHUEBBIM M MEIHBIH — HMEIOT
OJMHAKOBBIE Macchl. VX MOJABECHMIM Ha TOHKHX HUTAX M LEIUKOM MOTPY3HJIN
B OJJMHAKOBBIE COCY/BI C BOJIOW, KOTOPbIE IPEABAPUTEIHLHO ObLIM YpaBHOBELICHBI Ha
pBIYaKHBIX Becax. Hapymmrces mu paBHOBECHE BECOB IIOCIHE MOTPYKEHHS IPy30B, U
ecsu Ja, To Kak? L{naMHapbl He KacaloTes IHa.

1) PaBHOBecue BeCOB HapyIIUTCA, IEPEBECHUT Yallla BECOB, B KOTOPYIO MMOTPY3UIN
MEIHBIN [UJIUHIP, TaK KaK IIOTHOCTh MEIH OOJIBIIC.

2) PaBHOBecue BecoB HE HApyHmuTCs, TaK KakK HOUWJIWHAPbI UMCHOT OAMHAKOBBLIC
MacCcChI.

3) PaBHOBecHe BECOB HAPYUIUTCS, IEPEBECUT Yallla BECOB, B KOTOPYIO MOTPY3HIN
QIIOMUHHMEBBIM IUIMHIP, TAK KaK 00BbEM aJIFOMUHHMEBOTO LIMIMHIPA OOJIbIIIE.

4) OJIHO3HAYHO CKa3aTh HEJIb3SI.

Ha Opycok, mexamuii Ha IIEPOXOBATOM TOPU3OHTAIBLHOM CTOJIE, Hayallud
JIefiCTBOBaTh TOPU3OHTAJIBLHO HampasiieHHOW cwioil 4 H, B pesynbraTe uero oH

puoOpén yckopenue 2 m/c?. Koadumnuent tpenus 6pycka o cron pases 0,2. Uemy
paBHa Macca Opycka?

1) 0.2 xr 2) 1xr 3) 2kr 4) 4 xr

© Cratl'pan 2013 r
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Kakue n3MEHEHHs SHEPTMU MNPOUCXOAAT € BOJOH B KOJIOE, KOTOPYIO aKKypaTHO
[IEPECTABUIIN C HIDKHEN IOJIKY IIKada Ha BEPXHIOI?

1) YMCEHBIIACTCA KHWHETUYECKass OHEPrusA, MW YBCINYHUBACTCA IOTCHLHAJIbHAA
OHEPrusa BOJAbI

2) YBCIMYNBACTCA KHHECTHYECKAA OJOHCPIHUA, W YMCHBINACTCA TIOTCHIOWAJIbHAA
OHCPrus BOJAbI

3) YBCIIMYUBAIOTCA IMMOTCHUIHUAJIbHAA DHEPIUA U BHYTPCHHAA SHCPIUs BOAbI
4) YBECIUIUBACTCA TOJIBKO IMOTCHIHUAIbHAS SHEPTHUSA BOIBI

Ha pucynke npexacraBieHbl Irpauku HarpeBaHust M IUIaBJICHUS ABYX TBEPIBIX
BEIIECTB — «1» M «2» — OJMHAKOBO MAacchl, B3ATHIX IPH OJWHAKOBOW HaYalbHON
temneparype. OOpa3ibl HarpeBaloTCsi Ha OAMHAKOBBIX Tropeikax. CpaBHure
yZleJIbHBIE TEIUIOEMKOCTH ATUX JBYX BEIIECTB U TEMIEPATyphl UX IUIABICHUS.

£,%¢ 1

(5%

0 T. MHH

1) V BemectBa «1» GoJbline yaenbHas TEIIIOEMKOCTh U TEMIIEPATYpa IUIABJICHHS,
4eM y BellecTBa «2».

2) V BemectBa «1» MeHblIe yJenbHas TEIUIOEMKOCTh, HO BBINIE TEMIIEpaTypa
TJIABJICHUS, YEM Y BEILIECTBA «2».

3) V BemectBa «1» Takas ke yaenbHas TEITOEMKOCTh, KaK y BEIIECTBA «2», HO
BBIIIIE TEMIIEpaTypa IJIaBJICHUSI.

4) V BemectBa «l» MeHble y/enbHas TEIUIOEMKOCTh W HIDKE TEMIIEpaTypa
IJIaBJICHUS, YEM Y BEILIECTBA «2».

II| TOHKOCTEHHBIN COCYJlT COACPX HUT CMECh JIba W BOJbBI, HaxOISIIYIOCS TIpU
temneparype 0 °C. Cocysn HauMHAIOT HarpeBaThb Ha TOPEJIKE MOIIHOCTHIO 2 KBT.
UYepes 10 munyT BOJa B cocyze 3akurnena. Kakas macca jabaa Obliia IepBOHAYAIHHO B
cocyJie, ecIM M3BECTHO, YTO JI0 Hayaja HarpeBaHWs Macca BOJBI OblIa paBHa 2 Kr?
[TorepsaMu TEIUIOTHI U yACIBHON TEMJIOEMKOCTBIO COCYAa, @ TAKXKE UCIAPEHUEM BObI
MOYKHO TIpeHEOPEYb.

1) 0,01 xr 2) 0,48 xr 3) 1,09 kr 4) 10,1 kr
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Marnenbkast KarenabKa Macia, 3apsyKeHHas! ITOJI0KUTENIBHO, TOMEIEHa B OJHOPOJHOE
JNeKTpUueckoe mose (cM. pucyHok). Kakasg crpenka mNpaBUIBHO —YKa3bIBaeT
HamnpaBJeHUE IBIWKeHMs Kanenbku? CWIIof TsDKeCTH, NEHCTBYIOIIEH Ha KallelbKy,
MOJKHO TpeHeOpeyb, HayaJbHasi CKOPOCTh KalleJIbKH paBHA HYJIO.

E

P A
3—@—=|

4

1 2) 2 3)3 4) 4

Ha pucyHke moxasaHsl ABa rpaka 3aBMCHMMOCTH HAIpsbKkeHMst U Ha KOHLAX JIBYX
IPOBOHUKOB — «1» ¥ «2» — OT CHJIBI TOKa / B HUX. DTU NMPOBOIHHUKH COEIMHUIIH
nocIen0BareNnbHo. YeMy paBHO 0011Iee CONPOTUBIIEHUE MPOBOIHUKOB?

U B
AT
é 2
, 1
0 05 I 15 274
1) 0,50m 2) 0,67 Om 3) 1,50m 4) 50M

PaMKy ¢ TOKOM NOMEIIAIOT B OJHOPOAHOE TOPU30HTAIBHOE MAarHUTHOE IOJIE, NPU
3TOM HOpPMallb K IUIOCKOCTH PAaMKH COCTABJIET HEKOTOPBIH Yroil o ¢ JIMHUSMHU
MarHUTHOM WHAYKIHMH 10N (CM. PUCYHOK). Pamka MoXeT cBOOOTHO Bpamarbes
BOKPYT CBOMX oceil cumMmerpud. Uto OyAeT NPOUCXOJUTh C PaMKOW mocie e&
MTOMEIIEHHS] B MArHUTHOE ToJIe?

1) paMka ocTaHeTcs B IOKOE

2) paMKa HA4HET BpallaTbCsl BOKPYI BEPTUKAIBHOM OCH CUMMETPHUH IO 4aCOBOU
cTpelike (el CMOTPETh CBEPXY)

3) pamka Ha4yHET BpalaTbCA BOKPYI BEPTUKAIBHOM OCH CHMMETPUU NPOTHUB
YacOBOH CTPENKH (€CII CMOTPETh CBEPXY)

4) pamka HauHET BPAIIATHCS BOKPYT OJIHOM M3 FOPU30HTAIBHBIX OCEH CUMMETPUH
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Ha ToHKyI0 cOOMpArOIyr0 JHMH3Y MajaeT Jyd CBeTa. B KakoM HanpaBjieHuH Jyd
HOMAET IMOCIIE BBIXOIA U3 JIMH3EI?

F .[
T l\i T

s 3
D1 2) 2 3) 3 4) 4

/7,

Kakas temmosas MOITHOCTDb BBIACIIACTCSA B PE3UCTOPC R3 B IOCIIK, CXCMa KOTOpOfI

MOKa3aHa Ha PHCYHKE, €CIIH aMIIePMETpP IOKa3bIBAET CHJIY MOCTOSHHOTO TOKa
1=0,2 A? 3HayeHHs COIPOTUBIICHUH PE3UCTOPOB: R, =125 Om, R,=10 Owm,

R; =50 OM. AMriepmMeTp CUMTATh HICAIBHBIM.

Ry Rs

R
3) 0,025 Br

1) 0,005 Br 2) 0,125 Bt 4) 0,2 Br

AKTHBHOCTB PaJMOAKTUBHOTO JJIEMEHTa yMEHBIIMIACH 3a 6 jmueil B 8 pas. Kaxoii
y 9TOT0 3JIEMEHTA TIEPUOJT TOTypacana’?

1) 1 genn 2) 2 mua 3) 3 nHa 4) 4 mua

Kakoii(-ne) u3 ombiToB Bbl mpemnmoxxmnu Obl TPOBECTH, YTOOBI JIOKa3aTh, YTO
MOIITHOCTh, BBIICISIOMAACS B MPOBOJHUKE C TOCTOSHHBIM TOKOM, 3aBHUCHUT OT
HANPSDKEHUsI, T10/1aBaEMOT0 Ha TIPOBOTHUK?

A. TTokazaTh, 9TO BpeMs HarpeBaHUS BOIBI B KPYKKE M3MEHUTCS, €CIU TOIKITIOUNTE
OJIMH | TOT € AJIEKTPOHATPEBATENh K UCTOYHUKY MTOCTOSTHHOT'O HAMPSIKEHUS C BABOC
OOJIBIINM HATIPSKEHUEM.

b. IToka3aTe, 4TO BpeMs HarpeBaHUS BOJBI B KPYKKE H3MCHUTCS, €CIU CIUPAIH
JJIEKTPOHArPEBATEINS BIBOE YKOPOTHTb.

1) tombko A 2) Tosbko b 3)y uA,ub 4) nu A, Hu b
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Ilpouumaiime mexcm u gvtnonnume 3adanus 17-19.

YCTpoiicTBO 3a1MMTHOT0 OTKJIIOYEHH S

XKu3Hb COBPEMEHHOrO 4YeJlOBEeKa HEBO3MOXKHO IIPEACTaBUTh 0€3  Paslu4HBIX
AJIEKTPONIPUOOPOB. DIEKTPUUECKUE JAMITBI, JIEKTPOIUIUTHI, dJIEKTPOYAWHUKH, TEIEBU30PHI,
XOJIOAWIBHUKH, ayAHO- U BUACOCUCTEMBI, (DEHBI U MHOTHE APYTHE IEKTPOIPUOOPHI IIPOYHO
BOLIUIM B Hamy Xu3Hb. Ml oOecredeHust paboOTBl ATUX NPUOOPOB BCe IMOMEIICHUS,
MpeIHA3HAYCHHBIE Ui TIOCTOSHHOTO WM BPEMEHHOTO  TPOXXHBAHHS  YEIIOBEKa,
anekrpuunmpyrorcs. CTaHZapThl, NPUHATBIE B HAlled CcTpaHe, NpelyCMaTpUBAIOT
MOJIKITIOYCHNE  JJICKTPONPUOOPOB K TepeMeHHoMy Hampspbkernio (220 B, 50 TI'm).
B nomereHre 0OBIYHO BBOJSTCS TPU MPOBOJA — HyJEBOW, (a3HbId W 3a3emistromuii. [Ipu
MOJKITIOUEHUH BUJIKU 3JIEKTPOIIPUOOpa MEKAY HyJIEBBIM U (Da3HBIM IPOBOAOM (IIOCPEICTBOM
po3eTKH) Ha mpHOOp MOmaércs HY)KHOE IEpPEeMEHHOE HampsDKeHWe, W B [enmu mnpubdopa
HAaYMHACT MPOTEKATh MEPEMEHHBIHN 2MEKTPUYECKUN TOK. 3a3eMIIAIOIIUNA MPOBOJI MIPU TOMOIITH
CHELUaJIbHOIO KOHTaKTa, UMEIOLIErocs B PO3ETKe, MOJKIIOUaeTCsl K KopIycy npuoopa.

[TockonbKy IEpeMEHHOE HaNpsKEHHE, O KOTOPOM HAET peub, ONACHO MJsl JKU3HHU,
BaXKHOM 3ajaueill ABisieTcs obOecrieyeHHe Oe30MacHOCTH MOJKIIOUEHHS 3JIEKTPONPUOOPOB.
B yacTHOCTH, HEOOXOIUMBI CIEIMANbHBIE MPHUCIOCOOICHUS, KOTOpPBhIE O0ECICUYUBAIOT
OTKJIIOUEHHE TOMEIIEHHs OT CETH MEPEMEHHOI'0 HAIPsDKEHUS B CIy4dae BO3HMKHOBEHUS
YTE€UKH 3JIEKTPUUECKOr0 TOKa W3 (ha3HOro MpoBoJa Ha 3a3eMIISIIOLIMN IIPOBOJ — 4epes3
MOBPESKACHHYIO H30JIUI0 WM YeJIOBeYecKoe Telo. Takoe MpUCTOCOOJCHUE Ha3bIBacTCs
YCTPOICTBOM 3aIIMTHOTO OTKI04eHud (Y30).

3

.1[.-

3]

o

Pucynoxk. Ipunyun oeticmeus ycmpoticmsa 3auumuozo omxmouerus (Y30)

[osicanm npuanmn aevicteus Y30 mpu momouy pucyHka. Bxopsimume B momerieHne
HyneBoil n ¢azubiii npooja (0 u @) monakimovaroTes K BXoAHbIM KoHTakTaMm (1) Y30, a
MPOBO/A, UAYIIHE K PO3ETKaM — K BBIXOJHBIM KOHTakTaM (2) Y30. 3azemusromuii TpoBo.
(3) ¥ Y30 He moAKIOYaeTCs, OH IOJCOEAMHSCTCS HANPSMYH K CHEIHaIbHOW KieMMe
B po3zetke. [ns BkiaroueHus Y30 (1 nogayu HaIpsHKEHUS B PO3ETKH) HY)KHO HaKaTh KHOIKY
(3) — B pe3ynbTaTe 3TOro MpYKUHHbIE KOHTAKTHI (4) 3ambIkatoTcs, 1 Y30 MpoIrycKaeT TOK.
[Ipu 5TOM OAHOBPEMEHHO BKJIIOYAETCS] MUTAaHUE 3JIEKTpOMarHuTa (5), KOTOpbIi yAep:KuBaeT
KOHTaKThl (4) B 3aMKHYTOM cocTosHuM. HysneBoil u ¢a3Hblii IpoBoia pacrosIOXKeHbI
MapajuIeIbHO JIPYT APYTY U MPOXOIST Yepe3 OTBEpCTHE B Kapkace, Ha KOTOPOM HaMOTaHa
KaTymka (6), colxepxaiiass MHOIO BHUTKOB INPOBOJIOKHM (HyJeBOH M (a3HbIi mpoBopa He
HMMEIOT DJIEKTPUUECKOT0 KOHTAKTa ¢ KaTymkoi). [Ipu HopMmaibHOM paboTte ameKTponprudopoB
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TOK, TEKyIIMi 1o (pasHOMY NpPOBOAY, B TOYHOCTH PaBEH TOKY, TEKyLIEMy IO HYJIEBOMY
IPOBOJY, NMPUYEM B KaXAbli MOMEHT BpPEMEHH 3TH TOKH TEKYT B IPOTHBOIOJIOKHBIX
HanpasieHusax. [losTomy mpu HOpManbHOW padOTe IIMEKTPONPUOOPOB MArHUTHOE IIOJIE,
CO3/1aBaéMO€ COBMECTHO TOKaMHM, TEKYyIIMMH B HYyJeBOM M B ()a3HOM NpoBoje, OIM3KO
K Hymo. [Ipi BOSHUKHOBEHHM YTEUKH TOKa U3 (Ha3HOTO TMPOBOJA B 3a3eMIITIOMINIT MPOBOJ
(HampuMmep, B pe3yJbTaTe OJHOBPEMEHHOIO IIPUKOCHOBEHUs uYeloBeka K (azHOMYy u
K 3a3eMJIIOLIEMY IIPOBOJY) OajlaHC HapylIaeTcss — TOK, TEeKYLIUH [0 HyJlIeBOMY NPOBOLY,
CTAaHOBHUTCSI MCHBIIIE TOKA, TEKYIIero mo (asHoMy NpoBomy (JacTh TOKAa YTEKaeT depes
3a3eMJIIIOILIUI IPOBOJ] «MUMO» HYJIEBOr0). BeencTBue 3Toro BOKpyr HysneBoro u ¢gasHoro
IIPOBOJIa BOSHUKAET 3aMETHOE II€PEMEHHOE MarHUTHOE I10JI€, KOTOPOE BBI3bIBAET IOSBJICHUE
OJIC unayKIuu B HAMOTAHHOW Ha Kapkac katyuike (6). B pe3yibrare B KaTylike HaYMHAET
IPOTEKaTh IEPEeMEHHBIH 3JIEeKTPUYECKHH TOK, KOTOPBIM pEerucTpupyercs CleIsiuM
JIEKTPOHHBIM yCTpoiicTBOM (7). DTO yCTPOMCTBO cpa3y k€ pa3MblkaeT Kimrod (8) m TeMm
CcaMbIM OTKJIIOYaeT NHUTaHHE 3JEKTpoMarHuta (5), KOTOPBIH, B CBOIO OdYepelb, MepecTaér
YAEpKUBATh B 3aMKHYTOM COCTOSIHMM KOHTAKTHI (4), 1 OHM 1O/ IEHCTBUEM TPYKUHBI TAK)Ke
Pa3MBIKAIOTCS, OTKIIOUAst PO3ETKU OT HYJICBOTO U (pasHOTo MpoBoJa.

W3 npusenénHoro omnucanus sicHo, yto Y30 Oyzmer cpabarblBaTh BO BCEX Cllyyasx,
Koryia OyZeT CTAaHOBUTHCS OTIMYHBIM OT HyJsI CyMMapHBIH TOK, TEKYIIHil depe3 HyJeBOil 1
(a3HbIil TPOBOJA, PONYIICHHbIE Yepe3 KartymKy (6). Y30 KOHCTPpYyHPYIOT TakK, YTOOBI OHO
cpabaThplBajIo M pa3pblBajio IMTAIOIIYI0 LENb 3a MaKCUMaJIbHO KOPOTKHH NPOMEXYTOK
BPEMEHH, YTOOBI JIEKTPUYECKUI TOK HE YCIEeJl HAHECTH BPEJl YeJIOBEYECKOMY OPraHU3MY.

K BxomgubIM KOHTaKTaM Y30 1151 €T0 HOPMAThHOU PabOThI HEe HY)KHO TTOIKIIF0YATh

1) HyJneBoi IpoBOJ 2) da3ublil mpoBOg

3) 3a3eMJIAIOIIUNA TPOBOJ 4) HyJCBOH M (Pa3HBIA MPOBOJ

IMouemy Y30 OnucaHHON KOHCTPYKIMH TPUMEHSIOT TOJBKO B LEMAX MEPEMEHHOTO
TOKa?

1) Tloromy YTO TPOBOMHHUK C MOCTOSHHBIM TOKOM HE CO31aéT BOKPYT ceOsi
MarHUTHOTO TTOJIS.

2) Iloromy wuto mus cpabareiBanms Y30 HE0OXOAMMO BO3HHKHOBEHHE
MPOHMU3BIBAIOIIETO KATYIIKY MEPEMEHHOTO MAarHUTHOTO IMOJIsl, KOTOPOE MOXKET
OBITh CO3JIAHO TOJILKO MTEPEMEHHBIM TOKOM.

3) IToToMy YTO I€NHX NOCTOSAHHOIO TOKA HE MMEIOT HYJIEBOIO IIPOBOJIA.

4) TloroMy YTO HEBO3MOXKHO H3TOTOBHUTH CIEMSINEE IJIEKTPOHHOE YCTPOICTBO,
KOTOpOE OYyZeT perucTpupOBaTh IOCTOSHHBINA TOK.

Ilpu evinonunenuu 3adanus 19 ¢ pazeépuymoim omeemom UCHOAb3YIUME OMOCTbHbLI
aucm. 3anuwiume cHavana Homep 3a0anus, a 3amem omeem Ha Hezo. Ilonnwviii omeem
00/ICeH BKNIOYAMb He MOAbKO OM6Eenm HA 80ONPOC, HO U €20 PA3GEPHYmMOe, 102UUeCKU
cea3anHoe obocnosanue.

IIpu pabote 3mekTponprbOOopa MPOU30MIENT OOPBIB HYJIECBOTO IPOBOJIA, B PE3yJIbTaTe
yero npubop mepecran padorats. ['py0o HapylmMB TEXHUKY 0€30MacCHOCTH, YETIOBEK
MOMBITAJICS MOYMHUTh TPUOOpP, HE OTKIKYHUB €ro OT CeTH, W CIy4ailHO
OJJHOBPEMEHHO IPUKOCHYJICS K (ha3HOMY NPOBOAY M K 3a3eMJIEHHOMY KOPITYCY
npubopa. Cpabotaet nu ipu 3ToM ¥Y30? OTBET MOSCHUTE.
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Yacrp 2

Ilpu evinonnenuu 3adanuii ¢ Kpamxkum omeemom (3adanus 20-23) neod6xooumo
3anucams omeem 6 yKa3aHHOM 6 meKcHe 3a0aHus mecme.

VYCcTaHOBHTE COOTBETCTBUE MEXKAYy HAUMECHOBAaHHMAMH (U3MYECKUX BEJIUYUH
B cucteme CH W WX pa3sMepHOCTSIMHU: K KaXJOMY ODIIEMEHTY IIEpBOTO CTOJIOIA
MoJ0EpPUTE COOTBETCTBYIOLIMU DIEMEHT M3 BTOPOTO M BHECHTE B CTPOKY OTBETOB
BbIOpaHHbIE HU(PHI [I0]] COOTBETCTBYIOLIMMHU OyKBaMU.

HAMMEHOBAHUE 8 CU PASMEPHOCTD

A) 1 om 1) [1Kxn-1B]
b) 1 mxoyns 2) _1K“]
1B
B L
) 1 Bart 3) _1B~lc:|
L 1 Kxn
B2
L Ic
A b B 5) _I_BJ
Ortser: |. : : L1A

Ha ropu3oHTanbHO# TUIOCKOCTH HaxoauTcsi Opycok maccoit | kr. Ecmu k Opycky
npuKIaapBaroT cwry F = 10 H, HanpaBiieHHY0 110 yIIIOM 0, = 60° K TOPH30HTY, KaK
MIOKAa3aHO Ha PHUCYHKE a), TO OpYyCOK IBIKETCA MO IUIOCKOCTH C HEKOTOPHIM
yckopenueM. KoaQuiueHnT TpeHus MexIy MOBEPXHOCTBIO OpycKa W IIOCKOCTHIO
paBen 0,5.

=
&

Omnpejenure, Kak U3MEHSTCS CIeayoline (PU3MUECKUE BEIUYUHbI, €CITU, HE U3MCHSIS
MOAyJIsL CUIIbI F, M3MEHUTH e€ HalpaBlIeHUE TaK, KaK OKAa3aHO Ha PUCYHKE 0): BEC
Opycka; MOIyJb IEHCTBYIOIIEH Ha OpYyCOK CHJIBI TPEeHHS; paboTa CHIBI F Tpu
nepemenieHnn Opycka Ha paccrosaue 10 m.

Jis KaXKJI0M BETMUUHBI OTIPE/ICITUTE COOTBETCTBYIONIUN XapaKTep U3MCHEHUS:

1) yBenmmunres;

2) YMEHBIIUTCS;

3) HE U3MCHUTCS.

3anumurte B Ta0IMIy BHIOpAHHBIC UQPPHI U KAKIOH (U3NUECKON BEIMYHHBI 1101
COOTBETCTBYIOLIMMH OykBamu. L{udpbl B 0OTBETE MOTYT TOBTOPSITHCS.
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PU3NYECKHUE BEJUYHUHBI
A) Bec Opycka

X M3MEHEHUWE

1) yBenuuurcs
B) MOmyJb JEHCTBYIOIEH Ha OPYCOK CHIIBI TPEHHS 2) YMEHBIINATCS

B) pabora cuiel [ mpu nepemelleHuMd Opycka Ha  3) He H3MEHUTCA
pacctostaue 10 M

A b B
OTBerT:

YyeHHK coOpall  JIeKTPUYECKYI0  Lelb, H300paKEHHYI0 Ha  PHUCYHKE.

Conporusnenne pesucropa R, B 2 pasa Ooiblue CONMPOTHBIECHUS pe3ucTopa R,.

WzmepurenvHple puOOPEI 1 OaTapeiika nicainbHbIe.

\_ ' J

Hcnone3yst pHUCYHOK, BBIOGPHUTE U3 TIPEAJIOKEHHOTO TIEPEYHsI 084 BEPHBIX
YTBEPKICHUS. YKOKUTE UX HOMEpa.

1) CompotuBienne pesucropa R, pasHo 50 Om.

2) Comporusnenue pesuctopa R, pasno 100 Owm.

3) Hanpsxenue Ha knemmax 6aTapeiiku 3 B.
4) Hanpsokenue na pesuctope R, pasno 1,5 B.

5) Mo1HoCTb, BBIACIAIOIANACS B CONPOTUBICHUU R), paBHa 0,09 BT.

© Crarl'pang 2013
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MalleHbKuil 1IapUK, MMEIOLIUHA I[10JI0KUTENbHbIH
3apsil ¢, MOJBEIICH Ha JUIMHHOW HEpacTSKUMOM
HENpPOBOJAIICH HUTH B TIOJE CHJIBI TSKECTH.
K mapuky MIOJAHOCAT IpyToi map,
PacToNIOKEHHBI Ha HEMPOBOMSIIEH TIOJICTaBKE.
[Ipn >TOM mapuWK 3aHMMAET HOBOE IOJIOKECHHE
paBHOBecus (cM. pucyHok). Ha  pucynke
n300pakeHa cuila HaTsDKeHHuss HUTH. Kpome Toro,
Ha PUCYHKE HaHEeCeHa CeTKa; OJHA KJIETOYKa CeTKU
cooTBeTcTBYeT Moayto cuibl 0,1 H.

M3 mnpennokeHHOro TepedHs  yTBEPKJICHUH
BBIOEPHTE 06 TIPABUIIBHBIX. Y KQXKUTE UX HOMEpA.

1) [Ilap Ha mojicTaBKe UMEET MOJOKHUTEIBHBIHN 3apsi/l.

2) CI/IJ'Ia, C KOTOpOﬁ rap Ha IMOACTAaBKE HeﬁCTByeT Ha MIapuK Ha HUTHU, paBHA I10
moayiro 0,4 H.

3) Cuna natskenus HuTH paBHa 1o Moaysmo 0,3 H.
4) Macca mapuka Ha HUTH paBHa 40 T.
5) PaBHopeifcTByIOIIast CHJI, IEHCTBYIONIMX HA IIAPMK HA HUTH, PABHA HYJIIO.

Yacrts 3

na omeema na 3ad0anua wacmu 3 (3adanus 24-27) ucnonwviyiime omoenbHulil JUCH.
3anuwiume chauana nomep 3adanus, a 3amem omeem na nezo. Omeemut 3anucvleaiine
uémko u pazoopuueo.

Hcnonb3yst mTatuB ¢ My(TOH U JIANKOH, WIAPUK C HPUKPEIUIEHHONH K HEMY HUTBIO,
JUHEHKY M 4Yachl C CEKyHJHOH cTpenkoi (wiu cekyHaomep), cobepure
SKCIEPUMEHTAJbHYI0 YCTAaHOBKY JUISI MCCIENOBaHUSA 3aBUCHMOCTH IEpHOJa
CBOOONHBEIX KOJICOAHWH TMIapuWiKa, IOJBCIICHHOTO HAa HHUTH, OT JJIMHBI HHUTH.
Omnpenenure Bpemst 30 MONMHBIX KOJEOAHUI M BBIYUCIUTE YaCTOTY V KOJeOaHuil s
TpEX cllyyaeB, KOrAa JIMHA HUTH paBHA COOTBETCTBEHHO 1 M, 0,5 M 1 0,25 M.

B Gnanke oTBeToB

1) cnenaiite puCyHOK SKCIIEPUMEHTAILHOW YCTaHOBKY;

2) yKaKATE pe3yNbTaThl MpPSIMBIX HW3MEPEHWH dYHciaa KoJeOaHWH MW BpEMEHH
KoJIeOaHuil UIsl TPEX JUTMH HUTH MasTHUKA B BUJIE TaOJUIIbI;

3) BBIUMCIIMTE YACTOTYy V KOJeOaHUH JUIsl KaXKIOTO CIydasl U pe3yJibTaThl 3aHECHTE B
TadIuILy;

4) chopmynupyiiTe BBIBOJ O 3aBUCUMOCTH YacTOThI CBOOOHBIX KOJI€OaHUH HUTSHOTO
MasiITHUKA OT JIJTMHBI HATH.
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3aoanue 25 npeocmasnsem co60il 60NPOC, HA KOMOPbBIIL HEOOX00UMO Oamb
nucomennvtit omeem. Ilonnviii omeem 0071xcen codeprcamy He MONAbKO OMEem Ha
6ONPOC, HO U €20 PA3BEPHYMOE, T0ZUMECKU C6A3AHHOE 000CHOBAHULE.

MoOKeT 1u JIBOSKOBOTHYTas CTEKISHHAS JHH3a (POKYyCHPOBATh MAJAIONIMA Ha HEE
napaJjijieIbHBIM CBETOBOM IMy4ok? OTBET IOSICHUTE.

na 3a0anuii 26-27 Heo6x00umo 3anucamv NONAHOE peuieHue, GKIOUAOuiee 3anuch
Kpamkozo ycnoeus 3adauu (/lano), 3anuce Gopmyn, npumenenue KoOmopwIX
He0OX00uUMoO U O00CMAmMOYHO O pPewleHus 3a0auu, a4 makyice MamemamuuecKue
npeoopa308anus u pacuémol, NPUGOOAULUE K YUCI060MY OHLEEMY.

ToueyHoe Te0 HAUYMHAET ABUIaThCSl MO FOPU3OHTAIBHOM IJIOCKOCTH U3 COCTOSHUS
ITOKOSI C TIOCTOSIHHBIM YCKOPEHHUEM B ITOJIOKUTEIIEHOM HAIllpaBICHUU TOPU30HTAIBHON
ocu OX. K KOHIy Kakoll CEKyHIbl OT Haudaja ABM)KEHUS 3TOTO TEJIa OHO MPOUIET
myTh B 12 pa3 GonbInii, 9eM My Th, MPOWJCHHBIN UM 32 BTOPYIO CEKYHIY?

BeniectBo B TBEPAOM COCTOSIHUM MAacCOM 5 KT C YJENbHOW TEIJIOTOM IJIaBiICHUS
60 k/[K/Kr TOMemarT B ANEKTPHYECKYIO Iedb MolnHocThio 250 Br. ['padux
3aBUCHMOCTH TEMIIEpPaTypPhl ¢ 3TOTO BEIIECTBA OT BPEMEHH T U300pakEH HA PUCYHKE.
Omnpenenure KITJ anexTprudeckoit meyu.
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Ousznka. 9 kmacce Bapuant ®119503 2

MNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHne >K3aMeHALMOHHON paboThl Ho ¢u3nke orBoauTcs 3 yaca (180 muHyT).
PaGora coctout u3 3 yacreil, BKITOYAOIIUX B ceOsa 27 3aJaHui.

Yacte 1 comepxur 19 zamanmii (1-19). K kaxmomy u3 nepebix 18 3amanuii npuBoguTcs
4YeThlpe BapUaHTa OTBETa, U3 KOTOPBIX TOJNBKO OAWH BepHbIN. [IpH BBIMOJHEHWH 3THUX 3aIaHHi
yactu 1 o6BequTe KPY)KKOM HOMEP BBHIODAHHOI'O OTBETAa B dK3aMeHal[MOHHOU pabote. Ecnu Bol
o0BeM HE TOT HOMEp, TO 3aYePKHUTE ITOT OOBENEHHBIM HOMEDP KPECTHKOM, a 3aTeM OOBeIHTe
HOMep HoBoro oreeTa. OTBeT Ha 3afaHue 19yactu 1 3anuchIBaeTCs Ha OTICIBHOM JIHCTE.

Yactb 2 conepxut 4 3ananus ¢ kpaTtkuM orBeToM (20—23).I1pu BbINOIHEHNH 3a0aHUI YacTh
2 OTBET 3amUCHIBAETCS B DK3aMEHALOHHON paboTe B OTBENEHHOM IS 3TOro Mecre. B ciydae
3aIlFCH HeBEPHOTO OTBETA 3aUePKHHUTE ero ¥ 3alHIINATe PSIOM HOBBIMA.

Yacte 3 comepxut 4 3amanus (24—27),Ha KOTOpbIE CIEAYET AaTh Pa3BEPHYTHIA OTBET.
OtrBeThl Ha 3aJaHMsi 4YacTH 3 3alKCBIBAIOTCS Ha OTAENBHOM Icte. 3amanme 24
9KCIIEPUMEHTAIBHOE, W IS €ro BBINOJHEHHUS HEOOXOMUMO BOCIIOJIB30BATHCS JTa00PATOPHBIM
000opyIOBaHUEM.

Ipu BBIYMCICHHUSAX Pa3pellaeTCsi HCIOIb30BaTh HEPOrPaMMHUPYEMBbIH KaJIbKYISATOP.

Ilpu BhIONHEHWH 3aJaHuil Bl MoOXeTe MOJb30BaThcs udepHOBHKOM. O6pariaem Barie
BHMMAaHHKE Ha TO, YTO 3aAIMCH B YEPHOBUKE HE OY/yT YUUTHIBATHCS NPH OLIEHUBAHKU PabOTHI.

CoBeTyeM BBINIONHSTh 3aJaHUsl B TOM IOpsAKE, B KOTOPOM OHH HaHbl. s 3KOHOMHUHU
BpPEMEHH TMpOITyCKaiiTe 3aJaHue, KOTOpOe He yHAETCsl BBIMOJHUTH Cpasy, M MEepPexXOAuTe K
cnenyromemy. Eciu mocne BbImosiHeHUs Bced paboThl y Bac ocranercs Bpemsi, Bel cmoxere
BEPHYTHCS K IPOITYIIEHHBIM 3a1aHHSM.

Babl, mosyueHHsle Bamu 3a BBINOJHEHHBIE 3ajaHus, CyMMHpyIoTcs. Ilocrapaiitech
BBITIOJIHUTH KaK MOXKHO OOJIbIIIe 3a/1aHuil 1 HaOpaTh HauOOoIbIIee KOJMYECTBO OAIIIOB.

Kenaem ycnexal

© Cratl'pax 2013r.




®dusnka 9 kiacc Bapuant ®M9503

Hwmxe MMPUBEACHBI CIIPABOYHBIC JaHHBIC, KOTOPLIC MOT'YT HOHa)IO6I/ITBCH Bam

IIPY BBITOJTHEHUH PaOOTHI.

llecsnntmme NpUucCTaBKHU

HaumenoBanue O06o3HauycHHE MHOXUTENb
rura r 10°
Mera M 100
KHUJIO K 103
TeKTO r 102
CaHTH c 1072
MUJLUTH M 1073
MHKPO MK 1076
HaHO H 1079
KoncranTsl
YCKOpEHHUE CBOOOTHOTO MaJICHUs Ha 3emiie g=10 ?
rpaBUTALMOHHAS TOCTOSHHASL G=6,7-10" 1H’_1\242
KT
CKOpPOCTB CBETa B BaKyyMe c=3-10° %

SJIEMEHTAPHBIN IEKTPUYECKHUN 3aps]

e=1,6-10"Kn

®dusnka 9 kiacc Bapuant ®M9503

YaeabHas
) Tl TEIIoTa Tix
Termoémkocth Boapl | 4200 S napoo6pa3oBanus 2,3-10° ==
kr- C BOJIbI KI'
" i TEIIoTa Tk
zirén(;zMKOCTb 2400 S napoo6pa3oBanus 9,0-10° ==
p kr- C crupTa xr
.. K TEIUI0TAa IIJIaBICHUS K
TemoéMkocTh npaa | 2100 A O 2,5-10% AN
kr- C CBHHIA KT
TETIOEMKOCTh 920 Hox TENIIOTA IIABICHUS | 7 ¢ |4 ok
ATIOMHHHS kr - °C cTaim ’ KT
.. Hox TEIUIOTAa IUIABJICHUS K
temnoémkocts ctanu | 500 - CILIo ¢ 5,9-10% o
KI - 0JIOBa KI'
) Hox TEIUI0TA MIABIEHHUs IES
TeI0éMKOCTh IunKa | 400 . 3,3.10° ==
kr- C b3 KT
.. K TEIUI0Ta CrOpaHus K
temnoéMkocts Megu | 400 A . p 2,910 o
KT - C CHHpTa KI
K K
TeroémkocTh onosa | 230 A o TCILIOTA CrOPAHHA | 4 ¢ . (] Ax
KT - KEpoCrHa Kl
TEIII0EMKOCTh 130 Hox TEIUIOTa CrOPaHus 4.6-107 Hox
CBHHIIA KT - ° OcH3MHA ’ KT
TEMI0EMKOCTD 420 IES
OpOH3bI kr - °C
Temmneparypa niaBjieHus Temneparypa KuneHus
CBHUHIIA 327 °C BOJIBI 100 °C
0JIOBa 232 °C cnpTa 78 °C
JIbJa 0°C
OMm - Mmm? o
YaeabHoe 3jIeKTPUYECKOe CONPOTHBIICHHE, (mpm 20 °C)
cepedpo 0,016 HUKEJINH 0,4
MeJlb 0,017 HUXPOM (CILIIaB) 1,1
AIIIOMHUHHN 0,028 (hexpanb 1,2
JKEJe30 0,10

IInoTHOCTH

OeH3UH 710 % JIpeBecHHa (COCHA) 400 %
CIHpT 800 % napadu 900 %
KEPOCHH 800 % TEN 900 %
MacJjo MalIHHHOE 900 % ATIOMHUHHN 2700 %
sota 1000 % Mpavop 2700 %
MOJIOKO LEJIbHOC 1030 % LOHUHK 7100 %
BOJIa MOPCKast 1030 % CTaJIb, JKEIE30 7800 %
IJIHLEepUH 1260 K—r3 Mellb 8900K_F3

M M
pTyTH 13600 % CBHHEI 11350 %

© Crarl'pan 2013 r

HopmaJjibHble yeJI0BUS: TaBIICHUC 10° ITa, Temmepatypa 0 °C.
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®usuka 9 kiace Bapuant ®H9503 5

Yacrs 1

Ilpu evinonnenuu 3adanuii ¢ évioopom omeema (1-18) o6eedoume Kpyyckom Homep
nPABUIBLHOZO OMEema 8 IKIAMEHAUUOHHOIL padome.

1
Ha pucynke npencrasieH rpapuk 3aBUCMMOCTH NPOCKLHMH CKOPOCTH Tela V. OT

BpEMEHH ¢. PaBHOYCKOPEHHOMY NBIDKCHHUIO TeNa BAOIL OcH OX ¢ OTIIMYHBIM OT HYJIS
YCKOPEHHEM COOTBETCTBYET

1) tonbko yuacTok OA rpaduka
3) yuactox OA u BC rpaduxa

2) TOJIBKO y4acToK AB rpaduka
4) yvacrok AB u CD rpaduka

Mexay OByMs OIMHAKOBBIMU OJHOPOAHBIMU LIapaMHM MAcCOH m, LEHTPBl KOTOPBIX
HaxXoasTCAd Ha PAacCTOSIHMM R JApPYr oT Jpyra, ACWCTBYET cuja TPaBUTAIMOHHOTO
npuTskeHUs F. OTa cuia yBennuuTes B 3 pasa, ecild PacCTOSIHUE MEXy LIEHTpaMu
[IapOB U3MEHHTH JI0 3HAUCHUS

R 2) R 3) & 4
)9 )3 )ﬁ ) V3R

I'py3 Maccoii 1 K MopHsIIM ¢ BHICOTHL 1 M Haj HOJIOM Ha BhICOTY 3 M. PaGoTa cuibl
TSKECTU TIPH TIOHATHHI TPy3a PaBHA

1) —20 Ik 2) 10 JIx 3) 20 JIx 4) 30 Ix

Juck pamuycoM R Bpamiaetcsi BOKPYT CBOCH OCH C TIOCTOSHHBIM TEPHOJIOM
oOpamienus. Kakoit u3 rpaMkoB 3aBUCUMOCTU MOAYJISI TMHEHHOM CKOPOCTH D TOYEK
JIUCKA OT PACCTOSIHHS 7* IO €r0 IIEHTPa COOTBETCTBYET TAKOMY BpAIICHHIO?

@ v @

(1] R 7
@
T
0 R r
11 3)3 4) 4

© Crarl'pan 2013 r
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JIBa CIUIOMIHBIX METANIWYCCKUX LUINHApPA — ATIOMHUHHECBBIA U MEIHBIA — UMCIOT
O/IMHAKOBBIE O0BEMBI. VX mMoaBeCHIM Ha TOHKHX HHUTSIX M IEITUKOM MOTPY3WIH
B OJIMHAKOBBIE COCY/IbI C BOJOU, KOTOPBIC TPEABAPUTEIILHO ObLITM YPABHOBEIICHBI HA
phIlUaXHBIX Becax. Hapymurcesa nu paBHOBecHE BECOB IOCTE MOTPYKEHUS TPY30B, U
ecn Aa, To Kak? L{unuHapel He KacaloTes THa.

1) PaBHOBecHe BecOB HAPYNIHTCS, MEPEBECHT Ta dYallla BECOB, B KOTOPYIO
[OTPY3WIN MEIHBINA IUIMHIP, TAK KaK Macca MEAHOTO LMIUHAPA GOJIbIIE.

2) PaBHOBecHe BECOB He HApyIIMTCA, TaK KAaK IMIMHIAPHI JEHCTBYIOT Ha BOJY
C OJIMHAKOBBIMH CHJIAMH.

3) PaBHOBecHe BeCOB HApyIIMTCS, TEPEBECHT Ta 4alla BECOB, B KOTOPYIO
MOTPY3UIN AIFOMUHHMEBBIA LIWIIMHJAD, TaK KaK Macca allOMUHHEBOTO LMIHHIpPA
MEHbIIIE.

4) Henb3s 0HO3HAYHO OTBETHTh.

Ha Opycok, nexamuii Ha IIEPOXOBATOM TI'OPU30HTAIBHOM CTOJE, Haydalu
JIeIiCTBOBaTh TOPU3OHTAJIBLHO HampasiieHHOW cwioil 4 H, B pesynpraTe uero oH

npuoOpén yckopenue 2 m/c?. Koaddumuent tpenus 6pycka o cron paset 0,2. Uemy
paBHa Macca Opycka?
1) 0,2 kr 2) 1 kr 3) 2 kr 4) 4 kr

Kakue n3MeHeHust SHEpruu MPOUCXOIST B KYCKE JIbJIA TIPU €T0 TassHUHU ?
1) ypennuuBaercs KMHeTHYECKas SHEPIUs KyCKa Jibaa
2) yMEHbILIAETCs BHYTPEHHA SHEPrus KycKa JibJa
3) yBeJMUYUBAETCSA BHYTPEHHSS YHEPrUsl KyCKa JIbAa

4) yBenuuuBaeTcs BHYTPEHHsS SHEPTHs BOJBI, U3 KOTOPOH COCTOUT KyCOK JIbJa
Ha pucynke mnpencraBieHsl TpaQuKd HarpeBaHWs M IUIABJICHUS JBYX TBEPIBIX
BelIeCTB — «1» U «2» — OJUHAKOBOM MAacChl, B3SATHIX MPU OJAMHAKOBOW HaYaIbHOU

temneparype. OOpa3lbl HarpeBaloTCsi Ha OAMHAKOBBIX ropeinkax. CpaBHuUTe
yZeNbHBIC TEIUIOEMKOCTH ATUX JIBYX BEIICCTB U TEMIICPATYPhI UX TUIABJICHUS.

e 1

=2

0 T. MHH
1) V emectpa «1» Gonblue yaenbHas TEMIOEMKOCTb U TEMIIEPATypa MJIABJICHHS,
YEeM Y BEIIECTBA «2».

2) V pemectBa «l» MeHblIE yJebHAas TEIIOEMKOCTb, HO BBINIE TEMIIEpaTypa
TUUTABIICHUS], YEM Y BEIIECTBA «2».

3) V BemecTBa «1» Takas ke y/enbHas TEIIOEMKOCTh, KAK y BEIIECTBA «2», HO
BBIIIE TEMIIepaTypa MIaBICHUS.

4) V pemecrBa «l» MeHbIIE yjeabHas TEIVIOEMKOCTb M HHKE TEMIEparypa
TIJIABJICHUS, YEM Y BEIIECTBA «2).

© Cratl'pan 2013 r




®usuka 9 kiace Bapuant ®H9503 7

E TOHKOCTEHHBIN COCYJl COACPXHT CMECh JIba W BOJBI, HaxXOISAIIYIOCS TIpU
temnepatype 0 °C. Macca apaa 3501, a macca Bonbl 550r. Cocyn HauMHAIOT
HarpeBaTh Ha ropeike MomHOCThIO 1,5 kBT. CKkobKO BpeMeHH MMOHa00UTCsI, YTOOBI
JIOBECTH cojAepkuMoe cocyna mo kumeHusa? IloTepsMu TemiaoTbl U yACNbHON
TEINIOEMKOCTBIO COCY/Ia, a TAKKe UCTIaPEHUEM BOJIbI MOXKHO ITPEHEOpeyb.

1) =5,5 muH. 2) 7.5 MuH. 3) 4,2 Mun. 4) 154 c.

ManeHbKas Karenbka Macia, 3apssKeHHas IOJIOKHATENBHO, MOMEIEHa B OJHOPOJHOE
JNeKTpudYeckoe Tmoje (cM. pHCYHOK). Kakas cTpenka mNpaBHIBHO —yKa3bIBaeT
HamnpaBJCHUE JIBIKEHUS Kaneabku? CWIION TsDKECTH, JEHCTBYIONIEH Ha KamenbKy,
MOYKHO TpeHeOpeyb, HayalbHasi CKOPOCTh KalelIbKi paBHa HYJIFO.

i

3@

11 2) 2 3)3 4) 4

Ha pucyHnke mokasasbl 1Ba rpaduka 3aBHCUMOCTH HampsbkeHus U Ha KOHIIAX JIBYX
MPOBOJHUKOB — «1» U «2» — OT cuiibl Toka / B HUX. DTU MPOBOJHUKH COCIUHUIN
Tocye10BaTeNbHo. YeMy paBHO 00IIee COPOTHUBIICHUE MTPOBOTHUKOB?

. B
8 i
(§] »
4 2
0 | 2 3 4 I A
1) 0,33 Om 2) 0,67 Om 3) 1,50m 4) 30Mm

© Crarl'pan 2013 r
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PaMKky ¢ TOKOM MOMENIAIOT B OJHOPOIHOE TOPU30OHTAJIBHOE MAarHUTHOE IOJIE, TPH
3TOM HOpPMajb K IUIOCKOCTH PaMKH COCTABISIET HEKOTOPBIA YTOJN O C JIMHHSAMHU
MarHUTHOM MHAYKIMH TOJIs (CM. PUCYHOK). Pamka MOXeT CBOOOJHO Bpaliarhes
BOKpPYI CBOMX oOcell cuMMeTpuH. UTo OyJeT MpOMCXOAWTh C paMKoi mocie eé
MOMEIIEHHsI B MAaTHUTHOE T10J1e?

1) paMKa OCTAHETCA B ITIOKOC

2) pamka HAUHET BPAIIAThCS BOKPYT BEPTHKANBHON OCH CHMMETPHH MO YacOBOif
cTpeske (eciu CMOTPETh CBEPXY)

3) pamka HauHET BpamaThCs BOKPYT BEPTHKAILHON OCH CHMMETPHH TIPOTHB
YacOBOH CTPEIIKHU (€CII CMOTPETh CBEPXY)

4) pamka HAUHET BPAIIATHCS BOKPYT OJHOM M3 TOPH30HTANBHEIX OCEH CHMMETPHH

Ha Ttonkyro coOuparonryro JUH3y MajaeT Jyd cBeTa. B KakoM HarpaBIeHUH IIy4
MOMIET ITOCIE BBIXOAA U3 JIMH3BI?

[

4
D1 2) 2 3)3 4) 4

Kakast TemioBas MOIIHOCTb BBIICISCTCS B PE3UCTOPE Ry B LEMH, CXeMa KOTOPOi
MOKa3aHa Ha PHCYHKE, €CIM aMIlepMETp MOKa3bIBA€T CHIIy IOCTOSIHHOTO TOKa
I=0,2 A? 3uadenust COMpOTHBICHHUI pe3nucTopoB: Ry = 2,5 OM, R, =100m,

Ry =50 Om. AMIIepMeTp CYUTATh HCATBHBIM.
Ry R

| |
|

Rs

1) 0,005 Bt 2) 0,125 Bt 3) 0,025 Bt 4) 0,2 Bt

© Cratl'pan 2013 r




®usuka 9 kiace Bapuant ®H9503 9

AKTUBHOCTh PaJIMOaKTUBHOIO 3J€MEHTa YMEHbIIMIAch 3a 16 aueil B 4 pasa. Kakoit
y 3TOTr0 3J€MEHTa MEPHO/I MoTypacnaga?

2) 2 nus 3) 4 nus

Kakoti(-ue) u3 omnbiToB Bbl mpemnoxxmnu Obl TIPOBECTH, YTOOBI JIOKa3aTh, YTO
MOIIHOCTb, BBIJACISIONIASCS B MPOBOJHUKE C TMOCTOSHHBIM TOKOM, 3aBHCHUT OT
HAIPSDKEHUSI, 110/1aBaeMOT0 Ha TPOBOJIHUK?

A. IToka3zarb, 4TO BpeMsl HArpeBaHUs BOJbI B KPYKKE U3MEHUTCS, SCIH TOJKIIOYHTh
OJIMH U TOT K€ JJICKTPOHATPEBATEb K UCTOYHHUKY MTOCTOSTHHOTO HATPSHKEHHSI ¢ BJIBOE
OOJIBIINM HATIPSIKEHUEM.

b. [TokaszaTh, 4TO BpeMsi HarpeBaHUs BOJIBI B KpPY)KKE H3MECHHUTCS, €CIH CIUpAIb
AJIEKTPOHArPEBATEINS BIBOE YKOPOTHTb.

1) 1 geun 4) 8 nueit

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

Ilpouumaiime mexcm u evinonnume 3aoanus 17-19.

YCeTpoiicTBO 3alIIUTHOTO OTKJIIOYEeHUS

JK¥3HB COBPEMEHHOTO UENOBEKA HEBO3MOXKHO TMPEACTaBUTH 0€3  pasIHIHBIX
INEKTPONPUOOPOB. DIEKTPUUECKUE JIAMITBI, HJIEKTPOIUIUTHI, IEKTPOUYANHHUKH, TeIeBU30PHI,
XOJIOJIMIIBHUKY, ayHO- U BHCOCUCTEMBI, (PEHBI I MHOTHE JIPyTHE MICKTPOIPHOOPHI TIPOTHO
BOLIUIM B Hamly >ku3Hb. Jlns oOecredeHust paboOTBl 3TUX NPHOOPOB BCE IMOMEIICHUS,
IpeAHa3HAauYEHHblE s IOCTOSHHOIO WJIM BPEMEHHOIO IIPOJKMBAHUS  4EJIOBEKa,
anekTpuduupytorcst. CraHmapTsl, NPUHATEIC B HameH cTpaHe, MNpeIyCMaTpUBAIOT
MOJIKIIIOYCHUE  AJICKTPONPUOOPOB K TmepeMeHHoMy Hampspkenuto (220 B, 50 Tm).
B nomerenne o0bIYHO BBOJSTCS TPU MPOBOJA — HyJIEBOM, (pasHbIi u 3asemivttomuil. IIpu
MOAKIIIOUYCHUH BUJIKU JIEKTPONPHOOpa MEKITY HYIEBEIM U (ha3HEIM IIPOBOJOM (TIOCPEACTBOM
po3eTkn) Ha mnpuOop Mojaércs Hy)KHOE INepeMEeHHOe HalpshKeHHe, W B Lenu npudopa
HAuMHAET NPOTEKATh EPEMEHHBIN AIEKTPUUECKUl TOK. 3a3eMIIAIOIUI IPOBOJL IIPU ITOMOIIU
CHeUaIbHOTO KOHTAaKTa, MMEIOLIEroCs B PO3ETKe, MOJKII0YAeTCsl K Kopiycy npudopa.

ITockosibKy HEPEMEHHOE HAIpsDKEHHE, O KOTOPOM HUAET peub, OHNACHO AN KM3HU,
Ba)XHOH 3amaueil sBIsieTcsl oOecredeHne 0e30MacHOCTH MOAKIIOUCHUS 3JICKTPONPHOOPOB.
B wactHOCTH, HEOOXOAMMBI CIelMajbHbIE INPUCIOCOOIEHUS, KOTOpble O0eCHeunBaroT
OTKJIIOUYEHHE IIOMELIEHUS OT CETU I[EePEMEHHOI0 HAIPSIKEHUS B Cllyuyae BO3HUKHOBEHUS
YTEUKH 3JEKTPUYECKOro TOKa K3 (Da3HOro IMpoBOJa Ha 3a3eMIIIOLUIMI IIPOBOJ — 4epes
HOBPEXKAEHHYIO M30JIALMIO WIM 4YeloBeueckoe Teso. Takoe MpUCIOCO0JIeHHE Ha3blBaeTCs
YCTPOIiCTBOM 3aIIMTHOTO OTKI0YeHud (Y30).

Pucynox. [punyun oeticmeusi ycmpoticmea sauumnozo omkaoyenus (Y30)

© Cratl'pag 2013 ¢
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[osicuum npunnmn aevicteus Y30 npu momouy pucyHka. Bxoasume B momerieHue
HyneBoi u ¢azubiii npoBoja (0 u @) moakmovaroTcs K BXoAHbIM KoHTakTaMm (1) Y30, a
MPOBO/A, UAYIINE K PO3ETKAaM — K BBIXOJAHBIM KOHTakTaM (2) Y30. 3azemiusromuii TpoBoJ
(3) ¥ Y30 He MOAKIOYAETCS, OH IMOACOSAMHSCTCS HANPSMYI K CIEIHAIBLHOW KiIeMMe
B po3zerke. [s BriaroueHus Y30 (4 oAa4yu HAIPSHKEHUS B PO3ETKH) HY)KHO Ha)KaTbh KHOIKY
(3) — B pe3ympTaTe 3TOTO MPYKUHHBIC KOHTAKTHI (4) 3aMbIkaroTCs, 1 Y30 IpomycKaeT TOK.
[Ipu 5TOM OAHOBPEMEHHO BKIIIOYAETCS] MUTAHUE JEKTpOMarHuTa (5), KOTOpbIi yAep:KuBaeT
KOHTaKkThl (4) B 3aMKHyTOM cocTossHud. HynmeBoil u (as3HBI TPOBOJA PaCIIONIOKEHBI
napajuleNbHO APYT APYTY U MPOXOJAT 4epe3 OTBEPCTHE B Kapkace, Ha KOTOPOM HaMOTaHa
KaTymka (6), comepkallas MHOI'O BUTKOB NPOBOJIOKHM (HysneBOW U (as3HbIi IpoBoda He
HMEIOT BIIEKTPUIECKOro KOHTaKTa ¢ KaTymkoi). [Ipu HopManbHol paboTe 351eKTponprOopoB
TOK, TEKyIIUH 1o (azHOMY NpPOBOAY, B TOYHOCTH PaBEH TOKY, TEKYyLIEMYy IO HYJICBOMY
MPOBOAY, MPUYEM B KAKJIBIH MOMEHT BPEMEHHM 3TH TOKH TEKYyT B IPOTHBOIOJIOKHBIX
HanpaBieHuax. [1o3ToMy mpu HOpManbHOW pPadOTe 3IEKTPONPUOOPOB MAarHUTHOE IIOJIE,
CO3/1aBa€MO€ COBMECTHO TOKAMHM, TEKYyILMMHM B HYJIEBOM MU B (ha3HOM IIpoBoOje, ONHM3KO
K HyJt0. [Ipn BO3HUKHOBEHHMH YTEUKH TOKa M3 (pa3HOTO MPOBOJA B 3a3eMIISIOLINIA TPOBOJ
(Hampumep, B pe3yjbTaTe OJHOBPEMEHHOI'O IPUKOCHOBEHHs 4YeJoBeKa K (asHOMYy U
K 3a3eMJIIOLIEMY [IPOBOJy) OajlaHC HapylaeTcss — TOK, TEKYLIUH 110 HyJIeBOMY IPOBOY,
CTaHOBMTCSl MEHbILE TOKa, TEKyIIero mo (asHoMy MpoBOAY (YacTh TOKa yTeKaeT uepes
3a3eMJIIOLINH IPOBOJ «MHUMO» HYJIEBOro). BeiiencTBue 3Toro BOKpyr HyseBoro u (azHoro
MIPOBO/Ia BO3HUKAET 3aMETHOE NEPEMEHHOE MarHUTHOE T10JIe, KOTOPOE BBI3BIBAET MOSIBICHUE
O/1C uHIyKIMK B HAMOTAaHHOW Ha Kapkac karynike (6). B pesynbrare B Karylike HauMHAET
NIPOTEKAaTh IEPEMEHHBIM JIIEKTPUYECKHH TOK, KOTOPBIA PETHCTPUPYETCS  CIEIALUM
JJIEKTPOHHBIM YCTPOHCTBOM (7). DTO YCTPOWCTBO cpa3y ke pa3MblkaeT Kiod (8) U Tem
caMbIM OTKJIIOYAeT MHUTaHWE 3JIeKTpoMarHura (5), KOTOPBIH, B CBOIO ouepedb, IepecTaér
YAEepKUBaTh B 3aMKHYTOM COCTOSTHUH KOHTAKTHI (4), 1 OHH MO JIEHCTBUEM TPYKUHBI TAKKE
Pa3MBbIKAIOTCA, OTKIIIOYasi PO3ETKH OT HYJIEBOro U (ha3HOTro MPOBOJA.

W3 npusenénHoro omucanus scHo, uto Y30 Oyzmer cpabarbiBaTh BO BCEX CilyyasXx,
Korja OyAeT CTaHOBUTHCS OTIMYHBIM OT HYJS CYMMapHBIH TOK, TEKYIUH 4epe3 HyJeBOH H
(azHbIil TPOBO/IA, PONYIICHHBIE Yepe3 KarylKy (6). Y30 KOHCTPpYUpPYIOT TakK, YTOObI OHO
cpabaThIBaI0 M Pa3pbIBAIO MUTAIOUIYI0 IEMb 3a MAaKCHMAIbHO KOPOTKHHM MPOMEXKYTOK
BpPEMEHH, YTOOBI DJIEKTPUYECKUI TOK HE YCIesl HAHECTH BPeJl YeJIOBEYECKOMY OpraHU3MYy.

Jlns HopManbHOM pa6oTel Y30 K €ro BXOAHBIM KOHTAKTAM TIOKITIOUAI0TCS

1) mynesoii, pasublit ¥ 3a3eMIAIONIHUIA TPOBO.
2) nyneBoif M 3a3eMISIONIHIA TIPOBO

3) mynesoit u dasHbIT IPOBOI

4) sazemnsromuii u GasHblil IPOBOJ

© Cratl'pan 2013 r
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MOXHO 1M HCIOB30BaTh Y30 ONMCAHHON KOHCTPYKIMH B IENSAX MOCTOSHHOTO
TOKa?

1) Jla, Tak Kak MPOBOAHMK C MOCTOSHHBIM TOKOM TaK K€, KaK M C HePEMEHHBIM,
co371aT BOKPYT ceOsl MarHUTHOE ITOJIE.

2) Jla, TaK KaK OCMb IMOCTOAHHOI'O TOKa TAaK)XKXE MMCET ABa OCHOBHBIX IIPOBOJA —
(IUTIOC» WU «MHUHYC», II0 KOTOPBIM TOKHU TEKYT B IIPOTUBOIIOJOXHBIX
HanpaBJICHUAX.

3) Her, Tak Kak HEBO3MOKHO H3TOTOBHTH CIIEJISIIEE SJIEKTPOHHOE yCTPOMCTBO,
KOTOpOe OyZeT perucTpupoBaTh MOCTOSHHBIN TOK.

4) Her, tak kak Y30 cpabaTbiBaeT NPy MOSABJIEHUH MTPOHU3BIBAIONIETO KaTYIIKY
TEPEeMEHHOTO MAarHUTHOTO TIIOJISI, KOTOPOE MOXET OBITh CO3/IaHO TOJBKO
TIEPEMEHHBIM TOKOM.

IlIpu evinonunenuu 3aoanus 19 c pazeépuymovim omeemom UCHOAb3YUME OMOE/TbHbLLI
aucm. 3anuwiume cHauana Homep 3a0anus, a 3amem omeem na Hezo. Ilonnviii omeem
00/ICeH 8KNIOYWAMb He MObKO OMEen HA 60ONPOC, HO U €20 PA36EPHYmOe, 102UUeCKU
cea3annoe obocuosanue.

IIpu MoHTake JJIEKTPOIPOBOAKM K BXOAHBIM KOHTakraM Y30 IpaBUIBHO
HOJKIIOUNIN HyJeBOH u (asHblii npoBon. Ilpu nmoaxmoueHuu xe snekrponpudopa
K BBIXOHBIM KOHTakTam Y30 (a3Hblii TpOBOJ MOAKIIOUMIN MPABUIIBHO, a HYJIEBOH
W 3azeMJSIOIIMK mpoBoja mnepenyTtanu Mecrtamu. Cpaboraer s Y30 mocrne
BKJIIOUEHHs IeKTponpudopa? OTBET HOsACHUTE.

Yacrp 2

Ilpu evinonnenuu 3adanuii ¢ Kpamxum omeemom (3adanusn 20-23) Heodxo0umo
3anucams Omeem 6 yKa3aHHOM 6 meKcme 3a0aHus mecme.

YCTaHOBHTE COOTBETCTBHE MEXKAYy HAUMCHOBAHHMSAMH (DU3MUYSCKUX BEIUYHH
BcucteMe CH W uX pa3MEepHOCTIMH: K KaXJOMY ODJICMEHTY IEPBOrO CTOJONA
MOJIOCPUTE COOTBETCTBYIOLIMU DIIEMEHT M3 BTOPOrO M BHECHTE B CTPOKY OTBETOB
BbIOpaHHbIE IIU(PBI TTOJT COOTBETCTBYIOIIUMHU OYKBAMU.

HAUMMEHOBAHUWE 8 CHU PASMEPHOCTD

A) 1 om 1) [1 K- 1B]
b) 1 mxoyns 2) III;HJ
B) 1 Barr 3)[1B 1
L 1 Kn :|
4) _lKn-lB:|
L lc
5[18]
1A
A b B
OTtBeT:

© Cratl'pag 2013 ¢
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Ha ropm3oHTanpHO#M TIOCKOCTH HaxomuTcs Opycok maccoit | xr. Ecmm k Opycky
MIPUKJIAJBIBAIOT TOpU3oHTaNbHYI0 cuiy F = 10 H, kak mokazaHo Ha pHucyHKe a), TO
OH [IBIDKETCS II0 IUIOCKOCTH C yckopeHueMm. KoadduiueHt TpeHus MexIy
TTOBEPXHOCTHIO0 OpyCKa U ITOCKOCTHIO paBeH 0,5.

L

a i

Ompenenure, Kak U3MEHSTCS Cieaytonue (U3nuecKue BEIIMYUHbI, €CITU, HE U3MCHSISI
MOAYJISL CUIIBI F, N3MEHHUTH €€ HalpaBJIeHHE TaK, KaK MOKAa3aHO Ha PHCYHKE 0): BeC
Opycka; MOmyib JCHCTBYIOIIEH Ha OpPYCOK CHJIBI TpeHHUs;, paboTa cuiabsl F miph
nepeMenieHny opycka Ha paccrosaue 10 m.

JIi1st KaskIoW BEJTMUUHBI OTIPEJICTUTE COOTBETCTBYIONIUI XapaKkTep NU3MEHEHUSI:

1) yBenuuures;

2) yMEHBIIUTCS;

3) HEe U3MCHHTCH.

3anumuTe B TaOIUIy BbIOpaHHBIC UGPBI IS KOKI0U (GU3NYSCKON BEITMYUHBI O]
COOTBETCTBYIOIUMU OykBamu. [{upsl B OTBETE MOT'YT MIOBTOPSITHCSI.

PUSNYECKUE BEJTWYNUHbI UX M3MEHEHUE
A) Bec Gpycka 1) ypenmuures
B) momyns neiictByrommeii Ha 6pyCOK CHJIBI TPEHHS 2) ymensmuTCs

B) paGora cumel F mpu mepeMemieHum Opycka Ha  3) He U3MEHHTCS
paccrostaue 10 M

A b B

OTBeT:

© Cratl'pan 2013 r
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MaJieHbKHii IApUK, WMEIOMUK MOJOKUTENbHBIH 3apsa ¢,

22 g o . L
| 22 | Vuennx coOpa  DIEKTPUYECKYI0  Lelb, HM300paXEHHYI0 Ha  PUCYHKE. [OJIBEIIEH HA JTHHHOM HEPACTSKUMOI HEMPOBOMSIICH HUTH

Conporusienne pesucropa R, B 2 pasa Gonblle CONPOTHBICHUs PE3UCTOpa R. B IOIIC CHIIBL TAKECTH. K MapuKy IMOAHOCAT ApYroi 1rap,
PacCIiOJIOKEHHBIM Ha HETPOBOIAIIECHU ITOJCTAaBKE. HpI/I 5TOM
W3mepurensable TPHOOPE! U OaTapeiika HacanbHBbIC. NIAPUK 3aHUMAaeT HOBOEC TOJOKEHUE paBHOBeCHS (CM.

pucyHok). Ha pucynke n3o0pa)ieHa Cujia HATSOKEHUSI HUTH.
Kpome Toro, Ha puCyHKe HaHECEHa CETKa; OJIHA KJIETOYKa
CETKU COOTBETCTBYET Moy:to cuisl 0,1 H.

W3 npennokeHHOro mHepedyHsl YTBEPXKICHUN BhIOEpUTE HBa
MPAaBUIIBHBIX. YKOKUTE UX HOMEpA.

1) Illap Ha moacTaBKe MMEET MOJTOKHUTENBHBIH 3apsi.

2) Cuna, ¢ koTopoii Mmap Ha MOJCTaBKe JAeiCTBYET HA IIAPUMK HA HUTH, PAaBHA TIO
moxyio 0,5 H.

3) Cuna Hatskenns HuTH paBHa 1o Moxymio 0,1 H.

4) Macca mapuka Ha HUTH paBHa 40 T.

5) PaBHozeiicTByIOMmAs CHJI, IEHCTBYIONINX HA MAPHK HA HUTH, PABHA 110 MOJLYJIIO
; \)\ 4 1,4 H.

= 3
v o
LTI
> 3

o #

Hcnonp3yss pHCYHOK, BBIOCpUTE W3 NPEMIOKCHHOTO TEPEeYHS 064 BEPHBIX Yacrts 3
YTBEP)KICHUS. YKaXKUTE UX HOMEpA.
1) ConpotuBrenne pesucropa R, pasHo 50 OM. Ana omeema na 3adanus wacmu 3 (3a0anusn 24-27) ucnonpsyiime omoenbHolit ucm.
3anumwume cnauana nomep 3adanus, a 3amem omeem Ha Hezo. Omeemul 3anucvléaiinme
2) Conporusnenue pesucropa R, pasno 100 Om. uémko u pazdéopuueo.

3 i N . .
) Hanpsoxenue Ha iiemmax Garapeiiki 3 B. Ucnonp3ys mTaTHB ¢ My()TOH M JTamKoi, IapuK ¢ NPUKPEIUIEHHON K HEMY HHTBIO,

4) Hanpsokenue na pesuctope R, pasno 1,5 B. JTUHEWKy ¥ 4Yackl C CeKyHIHOH CTpelkol (Wmm CeKyHmoMmep), cobepure

SKCIIEPUMEHTAIBbHYI0 YCTAHOBKY JUISI HCCIIEOBAaHUS 3aBUCHUMOCTH  Iepuoja

CBOOOMHBIX KOJEeOaHWI IIapuKa, ITOABEIICHHOIO Ha HHUTH, OT JUIMHBI HHTH.

OTBeT: | T Omnpenenure Bpemst 30 MONMHBIX KOJEOAHUN M BBIYUCIUTE YaCTOTY V KOJeOaHuil aiis
e o TpEX cllyyaeB, KOT/Aa JIMHA HUTH paBHA cOOTBETCTBEHHO 1 M, 0,5 M 1 0,25 M.

5) MoHoCTb, BBIIENSIONIAACSA B CONPOTHBIEHUH R), paBHa 0,09 Br.

B Gmanke oTBeTOB

1) cnenaiite puCyHOK SKCIIEPUMEHTAILHOW YCTAaHOBKY;

2) ykaxxuTe pe3yibTaThl MNPsMbIX M3MEPEHHUH uuciaa KoinebaHM W BpeMeHH
KoJIeOaHuil UIsl TPEX JUTMH HUTH MasTHHKA B BUJIE TaOJIUIIbI;

3) BBIYMCIUTE YAaCTOTY V KOJeOaHUH IS KaXKAOro cilydas U Pe3ysbTaTbl 3aHECHTE B
TadJIuILy;

4) chopmynupyiiTe BBIBOJ O 3aBUCHMOCTH YacTOThI CBOOOIHBIX KOJIeOaHHI HUTSHOTO
MasITHUKa OT JUTHHBI HUTH.

© Crarl'pan 2013 r © Cratl'pan 2013 r
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3aoanue 25 npeocmasnsnem coboiut éonpoc, Ha KOMOPLLI HEOOXOOUMO Oamb RUCbMEHHbLU
omeem. Ilonnwlii omeem 007131ceH coOeprHCcamy He MObKO OMGem HA 60NPOC, HO U €20
Pa3eépHymoe, 102utecKu CeA3aHHOe 000CHOBAHUE.

ModxeT v TIpH KaKuX-JIMOO YCIOBHSIX JBOSKOBBIMYKIIAs CTEKIISTHHAS JTMH3a paccenBaTh
MaJaloNIni Ha He€ mapaulelbHbIN CBEeTOBOH my4ok? OTBET MOSICHUTE.

Jna 3a0anuii 26—27Heodx00umo 3anucamey nOaHOe peuieHue, 8KIIOYAIOUee 3ANUCH
kpamkozo ycrosus 3aoauu ([ano), 3anuce Qopmyn, npumenenue Komopwix
Heo0X00uUMO U 00CHMAmMOYHO 01 peuwleHus 3a0aqu, a maxiyice MamemamuyecKue
npeodpazosanusn u pacuémol, NPUCOOAMUE K HUCTIOB0MY OMGEHY.

TodeyHoe TelO HAYMHAET OBHrAThCS MO TOPU3OHTAJIBHOW IUIOCKOCTH W3 COCTOSIHUS
MIOKOSI C MOCTOSIHHBIM YCKOPEHHEM B MOJOXXHUTEIBHOM HATPABIEHHH OPU30HTAIBHOM
ocr OX. K xoHIIy KaKkoli CeKyHIbI OT Hadasla IBUKEHUSI STOTO Tejla OHO MPOMIeT MyTh B
12 pa3 Gonbuii, 4em MyTh, IPOMIEHHBIA UM 32 BTOPYIO CEKYHIY ?

BemectBo B TBEPIOM COCTOSIHUM MAaccoil SKr ¢ yJelbHOH TeIIoTOH IJIaBleHUs
60 k/[x/kr momemaroT B snekTpryeckyro nedb ¢ KIT 80%. I'paduk 3aBucumocTu

TeMmreparypsl { 3Toro BemecTBa OT BpeMeHH T M300pakéH Ha pucyHke. Ompenenwrte
MOIIHOCTD 3JEKTPUUECKON TIeUH.

t, °C
244 /
232
220
208
0 5 10 15 20 25 30
T, MUH
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HNHcTpykuus no BHIMOJIHEHUIO PadoThI

Ha BbInonHeHne >K3aMeHALMOHHON paboThl Ho ¢u3nke orBoauTcs 3 yaca (180 muHyT).
PaGora coctout u3 3 yacreil, BKITOYAOIIUX B ceOsa 27 3aJaHui.

Yacte 1 comepxur 19 zamanmii (1-19). K kaxmomy u3 nepebix 18 3amanuii npuBoguTcs
4YeThlpe BapUaHTa OTBETa, U3 KOTOPBIX TOJNBKO OAWH BepHbIN. [IpH BBIMOJHEHWH 3THUX 3aIaHHi
yactu 1 o6BequTe KPY)KKOM HOMEP BBHIODAHHOI'O OTBETAa B dK3aMeHal[MOHHOU pabote. Ecnu Bol
o0BeM HE TOT HOMEp, TO 3aYePKHUTE ITOT OOBENEHHBIM HOMEDP KPECTHKOM, a 3aTeM OOBeIHTe
HOMep HoBoro oreeTa. OTBeT Ha 3afaHue 19yactu 1 3anuchIBaeTCs Ha OTICIBHOM JIHCTE.

Yactb 2 conepxut 4 3ananus ¢ kpaTtkuM orBeToM (20—23).I1pu BbINOIHEHNH 3a0aHUI YacTh
2 OTBET 3amUCHIBAETCS B DK3aMEHALOHHON paboTe B OTBENEHHOM IS 3TOro Mecre. B ciydae
3aIlFCH HeBEPHOTO OTBETA 3aUePKHHUTE ero ¥ 3alHIINATe PSIOM HOBBIMA.

Yacte 3 comepxut 4 3amanus (24—27),Ha KOTOpbIE CIEAYET AaTh Pa3BEPHYTHIA OTBET.
OtrBeThl Ha 3aJaHMsi 4YacTH 3 3alKCBIBAIOTCS Ha OTAENBHOM Icte. 3amanme 24
9KCIIEPUMEHTAIBHOE, W IS €ro BBINOJHEHHUS HEOOXOMUMO BOCIIOJIB30BATHCS JTa00PATOPHBIM
000opyIOBaHUEM.

Ipu BBIYMCICHHUSAX Pa3pellaeTCsi HCIOIb30BaTh HEPOrPaMMHUPYEMBbIH KaJIbKYISATOP.

Ilpu BhIONHEHWH 3aJaHuil Bl MoOXeTe MOJb30BaThcs udepHOBHKOM. O6pariaem Barie
BHMMAaHHKE Ha TO, YTO 3aAIMCH B YEPHOBUKE HE OY/yT YUUTHIBATHCS NPH OLIEHUBAHKU PabOTHI.

CoBeTyeM BBINIONHSTh 3aJaHUsl B TOM IOpsAKE, B KOTOPOM OHH HaHbl. s 3KOHOMHUHU
BpPEMEHH TMpOITyCKaiiTe 3aJaHue, KOTOpOe He yHAETCsl BBIMOJHUTH Cpasy, M MEepPexXOAuTe K
cnenyromemy. Eciu mocne BbImosiHeHUs Bced paboThl y Bac ocranercs Bpemsi, Bel cmoxere
BEPHYTHCS K IPOITYIIEHHBIM 3a1aHHSM.

Babl, mosyueHHsle Bamu 3a BBINOJHEHHBIE 3ajaHus, CyMMHpyIoTcs. Ilocrapaiitech
BBITIOJIHUTH KaK MOXKHO OOJIbIIIe 3a/1aHuil 1 HaOpaTh HauOOoIbIIee KOJMYECTBO OAIIIOB.

Kenaem ycnexal

© Cratl'pax 2013r.
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Hwxe npuBeneHsl cripaBodHbIe JaHHbBIE, KOTOPHIE MOTYT MTOHAI00UThCS Bam
IIPY BBINOJIHEHUH PAOOTHI.

JICCSITH‘{HBIC NpucCTaBKU

HammenoBanme O06o3Hauenmne MHoxuTENIb
rura r 10°
mera M 100
KHJIO K 103
TeKTO T 102
CaHTU ¢ 102
MUJLTH M 1073
MHUKPO MK 106
HaHO H 1079
KoncTanTnl
YCKOpEHHUe CBOOOIHOTO NaJIeHUs Ha 3emiie g=10 ?
—11 H- M2
TpaBUTAIMOHHAS TIOCTOSIHHAS G=6,7-10  ———
KT

s M
CKOPOCTb CBETa B BaKyyMe c=3-10 o
AJIEMEHTAPHBIN IEKTPUUECKHIA 3apsij] e=1,6- 107 Kn

®dusnka 9 kiacc Bapuant ®M9504

YaeabHas
) Tl TEIIoTa Tix
Termoémkocth Boapl | 4200 S napoo6pa3oBanus 2,3-10° ==
kr- C BOJIbI KI'
" i TEIIoTa Tk
zirén(;zMKOCTb 2400 S napoo6pa3oBanus 9,0-10° ==
p kr- C crupTa xr
.. K TEIUI0TAa IIJIaBICHUS K
TemoéMkocTh npaa | 2100 A O 2,5-10% AN
KT - C CBHHIIA KT
TETIOEMKOCTh 920 Hox TENIIOTA IIABICHUS | 7 ¢ |4 ok
ATIOMHHHS kr - °C cTaim ’ KT
K K
remoimKkocTs cram | 500 )i ‘ TEILIOTA INABNCHHA | 5 g |4 ok
KI - 0JIOBa KI'
.. K TEIUIOTAa IUIABJICHUS XK
TeI0éMKOCTh IunKa | 400 A . CILIo 3,310 ALY
kr- C b3 KT
.. K TEIUI0Ta CrOpaHus K
temnoéMkocts Megu | 400 A . p 2,910 o
KT - C CHHpTa KI
K K
TeroémkocTh onosa | 230 A o TCILIOTA CrOPAHHA | 4 ¢ . (] Ax
KT - KEpoCrHa Kl
TEIII0EMKOCTh 130 Hox TEIUIOTa CrOPaHus 4.6-107 Hox
CBHHIIA KT - ° OcH3MHA ’ KT
TETI0EMKOCTh 420 IES
OpOH3bI kr - °C
Temmneparypa niaBjieHus Temneparypa KuneHus
CBHUHIIA 327 °C BOJIBI 100 °C
0JIOBa 232 °C cnpTa 78 °C
JIbJa 0°C
O 2
M - MM o
YaeabHoe 3jIeKTPUYECKOe CONPOTHBIICHHE, (mpm 20 °C)
cepedpo 0,016 HUKEJINH 0,4
MeJlb 0,017 HUXPOM (CILIIaB) 1,1
AIIIOMHUHHN 0,028 (hexpanb 1,2
JKEJe30 0,10

IlnoTHOCTH
KT KT
OeH3UH 710 F JpeBeCHHA (COCHa) 400 F
KT KT
800 — 900 —
CIUpT ¥ napadun Ve
KT KT
800 — = 900 —
KEPOCHH M3 Jen M3
KT KT
MacJI0 MaIlliHHOE 900 F ATFOMUHUH 2700 F
KT KT
1000 — 2700 —
BOJA M3 MpamMop M3
KT KT
MOJIOKO LIE€JIbHOE 1030 F IIMHK 7100 F
KT KT
BOJIa MOPCKasI 1030 ] CTalb, KENe30 7800 2
KT KT
TITATIEPUH 1260 — Me b 8900—3
M M
KT KT
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HopmaJjibHble yeJI0BUS: TaBIICHUC 10° ITa, Temmepatypa 0 °C.
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Yacrs 1

Ilpu evinonnenuu 3adanuit ¢ evioopom omeema (1-18) o6eedume Kpysckom nomep
RpAagUILHOZO OMEema 8 IK3AMEHAWUOHHOU padome.

Ha PUCYHKE IPEACTABJICH rpa(l)m( 3aBUCHUMOCTHU MPOCKIHUHN CKOPOCTHU TCJia V X oT

BpeMeHu t. PABHOMEpHOMY ABMKEHHIO TeNa BIOIb Ocd OX ¢ OTIIMYHON OT HyJIs
CKOPOCTBIO COOTBETCTBYET

A

1) tombko yuacTok AB rpaduka
3) yuactok AB u CD rpaduka

2) Tonbko yuyactok BC rpaduxa
4) yuacrox BC u DE rpaduxa

Mexay AByMs OIMHAKOBBIMM OJHOPOJHBIMU IIapaMU MAacCON m, LUEHTPbl KOTOPBIX
HAxXOJATCA HAa PAacCTOSHUU R Apyr OT Opyra, ACHCTBYeT cujia TPaBUTALIMOHHOTO
MPUTSDKEHUST F. JTa cuila yMEHBIIUTCS B 3 pasa, eclii pacCcTOsIHUE MEKIY IIEeHTPaMu
IapOB U3MEHUTH JI0 3HAUECHUS

1) g 2) § 3) V3R 4) 3R

I'py3 maccoii 2 Kr ynan 0e3 HayaabHOW CKOPOCTH C BBICOTHI 4 M OT MOIa Ha CTON

BBICOTOH 1 M, cTodumii Ha noity. PaGoTa cuibl TSHKECTH PU MaJieHUH Ipy3a paBHa
1) - 80 JIx 2) — 60 JIx

3) 60 ik 4) 80 IIx

[ 4 | Mnck pamycom R BpamaeTcs BOKpYr CBOEH OCH ¢ IOCTOSHHOM YacToToii. Kakoii u3
rpaMKOB 3aBUCUMOCTH MOJLYJIS IMHEHHOM CKOPOCTH » TOYEK JMCKA OT PACCTOSHUS 7
JI0 €r0 IEHTPA COOTBETCTBYET TAKOMY BPAIEHUIO?

@® v @

0 R !
oy © oy @
0’ R 7
1 2) 2 3) 3 4) 4
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JIBa CIUIONIHBIX METAIMYECKUX IMIIMHApPA — AIOMUHUEBBIM M MEIHBIA — HMEIOT
OIMHAKOBBIE MAacChl. VX TMOABECHIM HA TOHKHAX HUTAX W [EITUKOM TMOTPY3UIN
B OJIMHAKOBBIE COCYJIbI C BOJOW, KOTOPBIC TPEABAPUTEIILHO OBUIM ypAaBHOBEIIECHBI HA
pPBIUAXHBIX Becax. Hapymurcs M paBHOBECHE BECOB TOCTE MOTPYKECHHS TPY30B, U
eclu Aa, To Kak? [luauHApsl HE KacaroTCs THA.

1) PaBHOBecHe BECOB HAPYIIUTCS, TIEPEBECUT Yallla BECOB, B KOTOPYIO MOTPY3HIN
MEJIHBIH IIMITUH]P, TaK KaK IUIOTHOCTh MEJH OOJIbIIIE.

2) PaBHOBecHE BECOB HE HAPYIIMTCS, TAK KaK [UIHHAPHI UMEIOT OJUHAKOBBIE
MaccChl.

3) PaBHOBecue BECOB HAPYIIUTCS, IEPEBECUT Yallla BECOB, B KOTOPYIO MOTPY3HIH
AITFOMWHHEBBIN INJINHJIP, TaK KaK 00beM alfOMUHUEBOTO LIIIMH/PA OOIIbIIE.

4) OnHO3HAYHO CKA3aTh HEJb3S.

Ha Opycok maccoii 500 T, nexamuii Ha IIEPOXOBATOM TOPH3OHTAIBHOM CTOJIE,
HayvajM JIeHCTBOBATh TOPU3OHTAIBHO HalpaBieHHOU cwitoi 1,5 H, B pe3ynbTare yero

6pycok probpén yckopenne 0,5 m/c2. Uemy pabeH kod(pdUIMEHT TpeHus Opycka
o cron?
1) 03 2) 0,25 3) 05 4) 0,6

Kakue W3MEHEHWs SHEPTMH TPOMCXOAAT C BOJAOM B KOJOE, KOTOPYK aKKypaTHO
TIEPECTABHIIN C HYKHEH TTONKK mIKada Ha BEPXHIOK?

1) YMECHBIIACTCA KHHETUYECKass OHEPIusaA, W YBCIMYHUBACTCA IIOTCHOHAJIbHAA
OHCPIrus BOJAbI

2) YBCIHWYHNBACTCSI KHUHETHYCCKAass ODHEPIrUusi, W YMCHLBIIACTCA IOTCHUHAJIbHASA
OHEPrus BOJAbI

3) YBECIWYUBAKOTCA MOTCHIMAJIbHAA SQHEPIUA U BHYTPECHHSAA SHEPTHA BOABL

4) YBCIINMYUBACTCA TOJBKO MMOTCHIUAJIbHAA SOHEPTHUA BOAbI

Ha pucynke mnpencraBieHbl rpaQuKd HarpeBaHus W IUIABJICHUS JBYX TBEPIBIX
BemIeCTB — «1» M «2» — ONMHAKOBOW MACCHI, B3STHIX MPU OJMHAKOBOW HAYAIbHON
temmeparype. OOpas3ipl HarpeBaroTcs Ha OJWHAKOBBIX Topenkax. CpaBHHTE
yAETbHBIE TETUIOEMKOCTH ITHX JABYX BEIIECCTB U TEMIIEPATYPHI UX IUIABIICHUS.

e 1

=2

0 T. MHH

1) V BemectBa «1» GoJblie yaenbHas TEIIOEMKOCTh U TEMIIEPATypa IUIABJICHHUS,
YEeM Y BEIECTBa «2».

2) V BemectBa «l» MeHbIIe yIenbHas TEIIOEMKOCTh, HO BBIIIE TeMIeparypa
TIJIABJICHUS], YEM Y BEIIECTBA «2».

3) V BemectBa «1» OGosbliie yaenabHas TEIIOEMKOCTb, HO HMXKE TEeMIIEpaTypa
TIJIaBJICHUS, YEM Y BEILECTBA «2».

4) V BemecrBa «1» Takas ke yJaeldbHas TEIIOEMKOCTb, KaK Y BELIECTBA «2», HO
BBIIIIE TeMIIEpaTypa IUIaBIICHUSI.
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E TOHKOCTEHHBIN COCYJlT COAEPXHT CMECh JIbJJa W BOJBI, HAaxXOISIIYIOCS TIpU
temneparype 0 °C. Cocyn HauMHAIOT HarpeBaThb Ha TIOPEJIKE MOIIHOCTHIO 2 KBT.
Uepes 10 munyT Boja B cocyje 3akumnena. Kakas macca jibja Obljla I€pBOHAYAJIBHO B
coCyJZie, €CIM M3BECTHO, YTO JI0 Hayalla HarpeBaHUs Macca BOJbI Obuia paBHa 2 Kr?
[TorepsaMu TEIUIOTHI U yACIBHON TEIJIOEMKOCTBIO COCYAa, @ TAKXKE UCIAPEHUEM BObI
MOYKHO TIpeHEOPEYb.

1) 0,01 xr 2) 0,48 xr 3) 1,09 xr 4) 10,1 xr

MaenbKast KarenbKka Macia, 3apsDKeHHas OTPHUILATEeNbHO, IIOMENIeHa B OJJHOPOIHOE
eKTpUYeckoe moje (cM. pucyHok). Kakas cTpenka mNpaBUIBHO YyKa3bIBaeT
HanpaBJIeHHE IBWKEHHs Karenbku? CHION TKeCTH, NEHCTBYIOIISH Ha KamelbKy,
MOJKHO TIpeHeOpeyb, HayalbHast CKOPOCTH KalleIbKK paBHa HYIIIO.

D1 2) 2 4) 4

Ha pucyHke mokasaHbl 1Ba rpaduka 3aBUCMMOCTH HanpshkeHus U Ha KOHIIAX JBYX
IPOBOJHUKOB — «1» U «2» — OT cuiibl Toka / B HUX. DTH NMPOBOJHUKH COEIMHHIIA
MOCIEI0BATENBHO UeMy paBHO OOIIEE COMPOTHBIEHUE MPOBOJHUKOB?

Uu.B
‘j [1
| ]
0 05 I 15 274
1) 0,50m 2) 0,67 Om 3) 1,50m 4) 50m
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Pamky ¢ TOkOM momemaroT B OJHOPOJHOE TOPU3OHTAIBHOE MATHUTHOE IIOJE, IPU
9TOM HOpPMaJlb K IUIOCKOCTH PAaMKH COCTABJIIET HEKOTOPBIH Yrodl o C JIMHUSMHU
MarHuTHOM WHAYKIHMH TIOJIs (CM. PUCYHOK). Pamka MoXeT cBOOOTHO Bpamarhes
BOKPYT CBOHMX oceil cumMmerpud. Uto OyAeT NPOUCXOJUTH C PaMKOH mocie eé
MTOMEIIEHHs] B MArHUTHOE ToJIe?

1) pamka ocTaHeTcs B IOKOE

2) pamMKa Ha4HET BpallaThbCsd BOKPYT BEPTHUKAIBLHOH OCH CUMMETPHUH 1O YaCOBOM
cTpelike (eCiIu CMOTPETh CBEPXY)

3) pamka HauHET BpamIaThCs BOKPYT BEPTHKAIBHOW OCH CHUMMETPHUH IPOTHB
YacOBOU CTPENKHU (€CII CMOTPETh CBEPXY)

4) paMka Ha4HET BPAIIaThCS BOKPYT OJHOM U3 TOPU3OHTAIBHBIX OCEH CUMMETPUU

Ha TOHKYI0 COOMpArOIIYIO JIMH3Y MajaeT Jyd CBeTa. B KakoM HarpaBIeHHH JIyd
MOUAET ITOCJIE BBIXOA U3 JIUH3EI?

= [‘\q
I lyw 2

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

Kaxasi TemmoBasi MOIIHOCTb BBIICISICTCS B PE3UCTOPE R; B LEMH, CXeMa KOTOPOii

MOKa3aHa Ha pPHCYHKE, CCIH aMIIePMETp IIOKa3bIBaeT CHIIy IIOCTOSHHOTO TOKa
I=0,4 A? 3naueHus compoTuBieHUH pesuctopoB: R; =50M, R, =300m,

R; =10 0Om, R, =20 OM. AMIIEpMETp CUATATH HACAIBHBIM.

R
R,

R: R,

1) 1Br 2) 2,88 Br 3) 8Bt 4) 3,2 Bt
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AKTMBHOCTb paJIMOaKTUBHOTO JJIEMEHTa yMEHbLIWIACH 3a 6 nHell B 8 pas. Kakoii
y 5TOT0 2IIeMeHTa IepHoJl HoJTypacnaa’?

1) 1 nesn 2) 2 nusa 3) 3 qus 4) 4 nus

Kakoii(-ue) u3 ombiToB Bbl mpemnoxunu Obl TPOBECTH, YTOOBI JIOKa3aTh, YTO
MOTITHOCTH, BEIJCISIONIASICS B MMPOBOJHUKE C TTOCTOSIHHBIM TOKOM, 3aBHCHUT OT CHJIBI
TOKa?

A. TlokazaTp, 4TO BpeMsl HarpeBaHUsI BOJbI B KPY)KKE M3MEHUTCS, €CIIH TOJKIIOYATh
K TOMY K€ HCTOYHHKY MOCTOSHHOTO HANPSKCHHUS DIICKTPOHATPEBATENh C BIBOE
MEHBIIIUM COIPOTUBICHUEM.

b. [Toka3aTs, 4TO BpeMs HATPEBaHUS BOJBI B KPY)KKE H3MCHUTCS, €CJIM BBUTUTH U3 HEé
TIOJIOBUHY BOJIBI.

1) tombko A 2) Tosnbko b 3) uA,ub 4) ou A, Hu b

IIpouumaitme mexcm u evitnonnume 3aoanus 17-19.

YCTPOﬁCTBO 3AIUTHOI'0 OTKJIAIYCHUSA

JKu3Hb COBPEMEHHOTO YelOBEKAa HEBO3MOXKHO IIPEJACTABUTH 0€3  PaslUYHBIX
AIIEKTPONPUOOPOB. DIEKTPHUUECKUE JIAMITBI, 3JIEKTPOIUIUTBI, AIIEKTPOYAHUKH, TEICBH30PBI,
XOJIOJIMIIBHUKY, ayJIHO- U BUICOCUCTEMBI, (DEHBI U MHOTHE JAPYTHE AIEKTPOIPUOOPHI IPOYHO
BOIIUIM B Hamly u3Hb. Jns oOecriedeHUst paboOTBl 3TUX NPHOOPOB BCE IMOMEIICHUS,
IIpeAHA3HAUYEHHble A IOCTOSHHOI'O WJIM BPEMEHHOIO IIPOJKMBAHMSA  YelIOBEKa,
anekrpuumpyrores. CTaHAApThI, NPUHATBIE B HANIed CTpaHe, MperyCMaTpUBArOT
MOJIKIIIOYCHHUE  JJICKTPONPUOOPOB K TmepeMeHHoMy Hampspbkenuto (220 B, 50 T'm).
B nomemnienne o0bIYHO BBOJSTCSI TPH NPOBOJIA — HYJIEBOH, (azHbIA U 3a3emisiionuid. [1pu
MOJKITIOYSHUH BUIIKU 3JIEKTPOIIPHOOpa MEKAY HYJIEBBIM B (Da3HBIM IPOBOAOM (IIOCPEICTBOM
po3eTkn) Ha npubop momgaércs Hy)KHOE NEPEeMEHHOE HaNpsHKeHHWe, M B Lenu mnpudopa
HAYMHACT IPOTEKATh MEPEMEHHBIN AIIEKTPUICCKUH TOK. 3a3eMIISIOIINI TIPOBOJT IPU TTOMOIIIN
CHENUAIBHOTO KOHTaKTa, IMEIOLIETOCs B PO3ETKE, MOJKII0YAeTCsl K KOpITycy nmpuoopa.

[TockosibKy IEpeMEHHOE HANpsDHKEHHE, O KOTOPOM HUAET peyb, OMAcHO /ISl JKU3HHU,
Ba)XHOH 3amaucil sBisieTcst oOecredeHne Oe30IaCHOCTH MOAKIIOUCHHUS 3ICKTPOIPHOOPOB.
B yacTHOCTH, HEOOXOIUMBI CIELMANbHBIE MPHUCIOCOOTIEHUS, KOTOphle O00eCHeynBaroT
OTKITIOYCHHUE IMOMEIICHUSI OT CETH IMEePEMEHHOTO HANpPSIKCHHS B CJIydac BO3HUKHOBEHUSI
YTEUKH 3JEKTPHUYECKOro TOKa u3 (ha3HOro MpoBOJAa Ha 3a3eMIIIOLIMH MPOBOI — 4epes3
MOBPEXKAEHHYIO H30JIALMIO MM 4YeIoBeueckoe Teso. Takoe MpUCIoco0sieHHe Ha3bIBaeTCs
yCTpoiicTBOM 3aIUTHOTO0 oTKJII04YeHHs1 (Y30).

© Cratl'pag 2013 ¢
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Pucynox. Ilpunyun oeiicmsus ycmpoticmea 3awumuozo omnouenus (¥Y30)

Hosicanm npuanmn aevicteus Y30 mpu momomny pucyHka. Bxopsimme B momenieHne
HyneBoi u ¢a3ubiii npoBoja (0 u @) nmoakimovaroTes K BXoaHbIM koHTakTtaMm (1) Y30, a
MPOBO/IA, UAYIIME K PO3ETKaM — K BBIXOJHBIM KOHTakTaM (2) Y30. 3azemisromuii mpoBo.
(3) x Y30 He moxkiO4aeTcs, OH IMOACOEAMHSETCS HANpsAMYI0 K CHEIHaJIbHOW KieMMe
B poserke. [liis BrirodeHus: Y30 (M 1mojiauu HAIpsDKEHUST B PO3ETKH) HY)KHO HAXKaTh KHOIKY
(3) — B pe3ynpTaTe 3TOTO MPYKUHHBIC KOHTAKTHI (4) 3aMbIkaroTCs, 1 Y30 TpOmycKaeT TOK.
[Ipu 5TOM OAHOBPEMEHHO BKJIIOYAETCS MUTAHUE IEKTpOMarHuTa (5), KOTOpPbI ynep:KuBaeT
KOHTakThl (4) B 3aMKHYTOM cocTOssHMM. HysneBoll u a3Hblii IpoBoxa pacroIOKeHbl
MapajuIeIbHO JIPYT APYTY M MPOXOIST Yepe3 OTBepCTHE B Kapkace, Ha KOTOPOM HaMOTaHa
KaTymka (6), coxeprailasi MHOIO BUTKOB NPOBOJIOKH (Hy/neBOoW U (a3HbIi IpoBoAa He
HUMEIOT DJIEKTPUUECKOTO KOHTAKTa ¢ KaTymkoi ). [Ipu HopMmansHOW paboTe a51eKTpornprudopoB
TOK, TeKyIIMi 1o (asHOMY HpPOBOAY, B TOYHOCTH paBeH TOKY, TEKyLIEMy MO HYJIEBOMY
IIPOBOJY, NPUUEM B KaXKAbIM MOMEHT BPEMEHH 3TH TOKH TEKYT B IIPOTHBOIOJIOKHBIX
HanpasieHussX. [loaToMy mpu HOpMasbHOM padoTe 3JIEKTPONPUOOPOB MAarHUTHOE IIOJIE,
CO3/1aBa€MO€ COBMECTHO TOKAMH, TEKYIIUMH B HYJIEBOM M B (ha3HOM NpoBoOje, OIM3KO
K HyJt0. [Ipu BO3HUKHOBEHHM YTCUKH TOKa W3 (pa3HOTO MPOBOJA B 3a3eMIISIOLINIA TPOBOJ
(Hampumep, B pe3yJbTaTe OJHOBPEMEHHOIO IPHKOCHOBEHHS 4YeloBeka K (asHOMY U
K 3a3eMIISIIOIIEMY TIPOBOJIY) OalaHCc HapyIllaeTcss — TOK, TEKYIIMH 10 HyJIEBOMY IPOBOJY,
CTaHOBHTCSl MEHbBIIIE TOKa, TEKyIIero mo (asHOMy MpoOBOAY (YacTh TOKa yTeKaeT uepes
3a3eMJIIOLINH POBOA «MHUMO» HYJIEBOro). BeiiencTBue 3Toro BOKpyr HyseBoro u (azHoro
MIPOBO/Ia BOZHUKAET 3aMETHOE NTEPEMEHHOE MarHUTHOE T10JIe, KOTOPOE BBI3BIBACT TMOSIBICHUE
OAC mHAyKIMK B HAMOTaHHOW Ha Kapkac karymke (6). B pesynpraTe B KaTylke Ha4YMHACT
[IPOTEKAaTh IEPEMEHHBII 3JeKTPUYECKHH TOK, KOTOPBIM pErucTpUpyeTcs CleIsAIuM
3JIEKTPOHHBIM yCTpOoHCTBOM (7). DTO yCTpOMCTBO cpa3y k€ pa3MbIKaeT Kirod (8) m TeM
CaMbIM OTKJIIOYAeT MHTAaHUE AJIEKTpoMarHuTa (5), KOTOPBIA, B CBOIO OYepeib, MEPecTaér
YAEepKUBaTh B 3aMKHYTOM COCTOSTHMHM KOHTAKTHI (4), 1 OHH MO JICHCTBUEM PYKUHBI TAK)Ke
Pa3MBIKAIOTCS, OTKIIIOYAsi PO3ETKH OT HYJEBOTO U (ha3HOTO POBOJA.

W3 npusenénHoro omucanus sicHo, uto Y30 Oyzmer cpabarbiBaTh BO BCEX CIlyyasx,
Korja Oy/seT CTAaHOBUTHCS OTVIMYHBIM OT HYJsI CYMMapHBIA TOK, TEKYyIIMH 4epe3 HyJIeBOH U
(azHbIil TPOBO/IA, PONYIICHHBIE Yepe3 KaryiKy (6). Y30 KOHCTPpYUPYIOT TakK, YTOOBI OHO
CcpabaThIBAIO W Pa3pbIBAIO IMUTAIONIYIO IENh 32 MaKCHMAJIbHO KOPOTKHH TPOMEXYTOK
BpPEMEHH, YTOOBI JIEKTPUYECKUI TOK HE YCIesl HAHECTH BpeJl 4YeJIOBEYECKOMY OpraHU3MYy.
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K BxomubiM KoHTakTam Y30 Juist €ro HOpManbHON paboThl HE HY’KHO MOIKII0YaTh

1) HyIeBoii IPOBOA 2) da3Hblil IpoBOJ

3) 3a3eMIIAIOIUMA TPOBOJ 4) HyneBoii u (hazHbIA TPOBOJ

IMouemy Y30 onmcaHHOH KOHCTPYKIMH IPUMEHSIOT TOJBKO B LEMAX MEPEMEHHOTO
TOKa?

1) IMotoMy YTO MPOBOAHHWK C MOCTOSIHHBIM TOKOM HE CO34a€T BOKPYT ceOst
MarHUTHOTO TIOJISL.

2) Tloromy wuto must cpabareiBanuss Y30 HE0OXOOMMO BO3HHKHOBEHHE
MIPOHU3BIBAIOIIETO KATYIIKY MEPEMEHHOT0 MAarHUTHOTO TOJISl, KOTOPOE MOXKET
OBITH CO3JIaHO TOJBKO IMEPEMEHHBIM TOKOM.

3) TToToMy YTO LENMKU NOCTOSHHOIO TOKA HE MMEIOT HYJIEBOIO IIPOBOJIA.

4) TToroMy YTO HEBO3MOXKHO M3TOTOBHTH CIIEIUAIIECE DJIEKTPOHHOE YCTPOMCTBO,
KOTOpoe OyAeT perucTpupoBaTh MOCTOSHHBIN TOK.

Ilpu evinonunenuu 3adanus 19 c pazeépuymoim omeemom ucnoab3yime Omoe1bHblil
aucm. 3anuwiume cHauana Homep 3a0anus, a 3amem omeem na nezo. Ilonnwiii omeem
00/1)1CeH GKI0YAMb He MOAbKO OM6Eem HA 80RPOC, HO U €20 PA3GEPHYMOe, 102UUeCKU
ceaA3anHnoe obocnosanue.

[Tpu pabote snexTponpudopa nMpou3omwesn oOpbIB HYJIEBOrO MPOBOJA, B Pe3yJsbTare
4ero npubop mepecran padorats. ['py0o HapylIIMB TEXHUKY 0E30MAaCHOCTH, YETOBEK
MOMBITAJICS TIOYMHUTH NpPUOOp, HE OTKIIOYUB €ro OT CeTH, W CIydailHO

OJIHOBPEMEHHO MPHUKOCHYJCA K (pasHOMY IpPOBOAY M K 3a3¢MIEHHOMY KOpIIyCy
npubopa. Cpabotaet nu ipu 3ToM Y30? OTBET MOSCHUTE.

Yactp 2

Ilpu evinonnenuu 3adanuii ¢ Kpamxum omeemom (3adanus 20-23) neodxo0umo
3anucams 0meem 6 yKa3aHHOM 6 meKcHe 3a0aHUs mecme.

YCTaHOBUTE COOTBETCTBHE MEXKIY Pa3MEpHOCTSIMHM (U3MUECKUX BEIHUYUH U HX
HauMeHoBaHUsIMH B cucremMe CH: K KaxaoMy O3J€MEHTY MepBOro crojodna
noa0epuTe COOTBETCTBYIOLIMK DIEMEHT M3 BTOPOIO M BHECHTE B CTPOKY OTBETOB
BBIOpaHHbBIE U(PBI TTOJT COOTBETCTBYIOMNMHU OYKBAMU.

PASMEPHOCTb HAMMEHOBAHWUE B CH

A) [ﬁ} 1) 1 amnep
E 11]; 2) | HBIOTOH
) [ﬁ} 3) 1 mxoynb
B) [1 K1 -1 B] 4) 1 om
5) 1 Barr
A b B
OTtBer: :
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Ha ropusoHTanpHON IUIOCKOCTH Haxomutcs Opycok maccod 1 kr. Ecim k Opycky
npuKiIaabpBaoT cuity F = 10 H, HanpaBrnenHyto moa yriom o = 60° k TOpU30HTY, KaKk
MMOKa3aHO Ha PHCYHKE «), TO OpPYyCOK IBMXKETCS MO IUIOCKOCTH C HEKOTOPBIM

yckopeHueM. KoadduuueHT TpeHns MexIy MOBEpXHOCThIO OpycKa M IJIOCKOCTBIO
paseHn 0,5.

~
S

Onpeenure, Kak U3MEHSATCS CIenyronie GU3nIecKue BEITMUNHbI, €CIIH, HE U3MCHSIS
MOyl CHIIBl F, M3MEHHUTH €€ HalpaBleHUE TaK, KaK IMOKa3aHO HA PUCYHKE 0): BEC
Opycka; MOIynb JeHCTByOmEH Ha OpyCOK CHIIBI TpeHUs; pabora cuibl F mpu
TepeMeIeHnn Opycka Ha pacctostaue 10 M.

Jnst Kax 10l BeIMUUHBI ONPECIUTE COOTBETCTBYIOIIUNA XapaKTep H3MECHEHHUS:
1) yBenuuures;

2) yMEHBIIUTCS;
3) HE U3MCHUTCSI.

3anummTe B TaOJIUIy BRIOpaHHBIC HUMPBI U KAXI0H (U3MYECKON BEIMYHHBI IO
COOTBETCTBYIOIIMMH OykBaMu. L{u(pbl B OTBETE MOTYT MOBTOPSATHCA.

PUBNYECKHUE BEJUYUHDBI
A) Bec Opycka

X M3BMEHEHUWE

1) yBenuuurcs

B) monyns neiicTByrommeii Ha 6pycoOK CHIIBI TPEHHS 2) yMEHBUIUTCS

B) paGora cunsl F mpu nepemerieHun Opycka Ha 3) He U3MEHHTCS
paccrosaue 10 M

A b B

Otser: |,
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VueHuk cobpall 2eKTPHIECKYIO LeTb, N300pakEéHHyI0 Ha pucyHke. CONPOTHBICHHE
pesucropa R, B 2 pasa MeHbIIC CONPOTHBICHUS PE3UCTOpa R,. M3MepuTebHbie

npuOOopsI 1 OaTapelika ujeanbHbIC.

0 M 40
) \&
TR

10 20 30

]

49 ¢
o i
L] TRURAN
1 2 3

L 2

Wcronb3ysi pUCYHOK, BBIOGpUTE W3 TPEAJIOKEHHOTO TIEpEYHs 0684 BEPHBIX
YTBEPKICHUS. Y KAKUTE UX HOMEpA.

1) MourHoCTb, BRIAESIONIAsICS B COMPOTHBICHUH Rl, paBua 900 Br.
2) Cwuuia TOKa, IPOTEKAIOIIET0 Yepe3 pe3uctop R |» PaBHa 15 MA.

3) Hanpsokenue Ha kieMMax Oatapeiiku 3 B.
4) Conporusnenue pesucropa R, pasno 200 Om.

5) Comporusnenue pesucropa R, pasao 100 Om.
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MalleHbKuil IapUK, MMEIOLIUHA [10JI0KUTENbHbIH
3apsa ¢, TOJABELIEH Ha JJIMHHOW HEpacTsHKUMOMN
HENPOBOJAIICH HUTH B TIOJE CHJIBI TSKECTH.
K mapuky MIOJAHOCAT IpyToi map,
PacTONIOKEHHBI Ha HENPOBOMSIIEH TIOJICTaBKE.
[Ipn >TOM mapuWK 3aHMMAET HOBOE IOJIOKECHHE
paBHOBecus (cM. pucyHok). Ha  pucynke
n300pakeHa cuiia HaTsDKeHHus HUTH. Kpome Toro,
Ha PUCYHKE HaHEeCeHa CeTKa; OJHA KJIETOYKa CeTKU
cooTBeTcTBYeT Moayto cuisl 0,1 H.

M3 mnpennokeHHOro TepedHs  yTBEPXKJICHUH
BBIOEPHTE 06 TPABUIIBHBIX. Y KQXKHUTE UX HOMEpA.

1) [Iap Ha moaCTaBKE UMEET IMOJIOKUTEIbHBIN 3apsl.

2) Cuna, ¢ KOTOpOH 1Iap Ha MOJCTABKE JEHCTBYET HA LIAPUK HA HUTH, paBHA I10
Moy 0,4 H.

3) Cwuura HaTspDKeHUsI HUTH paBHa 1o moyiio 0,3 H.
4) Macca mapuka Ha HUTH paBHa 40 T.

5) PaBHozelicTBytOIAs CHJI, IEHCTBYIOIIMX HA MIAPUK HA HUTH, paBHA HYJIIO.

Yacrts 3

na omeema na 3adanusn uacmu 3 (3a0anusn 24-27) ucnonwv3yiinme omoeabHulil TUCHL.
3anuwume cnauana Homep 3a0anus, a 3amem omeem Ha He2o. Omeentvl 3anucvléaiine
uémKo u pazoopuueo.

(TTo matepuanam Kamseesoii E.E.)
Hcnonbsys mratuB ¢ My(OTOH M JANKOH, IAPUK ¢ MPUKPEIUIEHHONW K HEMY HHTBIO,
JUMHEHKY M uachl C CEeKYHIHOM cTpeikod (Wiu cekyHaomep), cobepure
SKCIIEPUMEHTAIBHYIO YCTAHOBKY JUISI HCCIIEIOBAaHHUS 3aBUCHMOCTH  Iepuoja
CBOOOJHBIX KOJICOAHWI MIapHKa, IOJBELICHHOTO HAa HUTH, OT JUIMHBl HHTH.
Omnpenenure Bpemst 30 MONHBIX KoOieOaHW M BBIYMCIUTE TEPHOJ KOJICOAHWN IS
TpEX cilydaes, KOT/a JUIMHA HUTH paBHa cOOTBETCTBEHHO | M, 0,5 M 1 0,25 m.
B Gnanke oTBeToB
1) cnenaiiTe puCyHOK SKCIIEPUMEHTAILHOW YCTaHOBKY;
2) yKaKHUTE pPe3yNbTaThl MPSIMBIX H3MEPEHHI dYHclIa KOJeOaHWHW W BpPEMEHHU
KosieOaHuil Ui TPEX AIMH HUTH MasTHHUKA B BUJIE TaOJIUIIb;
3) BBIYHCIINTE TIEPHOA KOJEOAHWH M KaXKIOTO Cilydass M pe3ylbTaThl 3aHECHTE
B TaOMILy;
4) chopMysupyiiTe BBIBOJL O 3aBHCHMOCTH TIEpHOJ@ CBOOOJHBIX KOJEOAHUI
HUTSHOTO MasiTHUKA OT JUITMHBI HUTH.
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3aoanue 25 npeocmasnsem co60il 60NPOC, HA KOMOPbBIIL HEOOX00UMO Oamb
nucomennvtit omeem. Ilonnviii omeem 0071xcen codeprcamy He MONAbKO OMEem Ha
6ONPOC, HO U €20 PA3BEPHYMOE, T0ZUMECKU C6A3AHHOE 000CHOBAHULE.

MOo3KeT 1M JBOSKOBOTHYTas CTEKISHHAS JIMH3a (POKYCHPOBAaTh MAJalONIMi Ha Hed
napajijIeIbHBIM CBETOBOM IMydoK? OTBET ITOSICHUTE.

na 3a0anuit 26-27 nHeo6xo0umo 3anucamv NONAHOE peuieHue, GKIOUAIOUiee 3ANUCH
Kpamkozo ycnoeus 3adauu (/lano), 3anuce Gopmyn, npumenenue KOmMOpPLIX
Heo0X00uUMo U O00CMAMOUHO 0714 peuleHus 3a0auu, a MmMAaK}ce MamemMamuyecKue
npeoopazoeanus u pacuémol, RPUGOOAULUE K YUCTIO80MY ONLBEMY.

ToueyHoe Te0 HAUYMHAET ABUraThCsSl MO FOPU3OHTAIBLHON IJIOCKOCTH U3 COCTOSIHUS
ITOKOSI C TIOCTOSIHHBIM YCKOPEHHUEM B ITOJIOKUTEIIEHOM HAIlpaBICHUU TOPU3OHTAIBHON
ocu OX. Bo ckonbko pa3 n IyThb, MPOWJCHHBIH ATHM TEJIOM 32 IMATYI0 CEKyHIY,
0oJbIIIe TYTH, MPONUICHHOTO MM 32 BTOPYIO CEKYHTy?

BeniectBo B TBEPAOM COCTOSIHUM MAacCOM 5 KT C YJENbHOW TEIUIOTOM IJIaBJICHUS
60 k/[K/Kr TOMemaT B ANEKTPHYECKYIO Medb MolnHocThio 250 Br. I'padux
3aBUCHMOCTH TEMIIEPaTypPhl £ 3TOTO BEIIECTBA OT BPEMEHH T U300pakEH HA PUCYHKE.
Omnpenenure KI1J[ anexTpudeckoif meyu.
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Odusuka. 9 kiacc

OTBeTHI K 32JaHUAM

Bapuaunt ®N9501
Ne zamanus OtBer Ne zamanus OtBer
20 143 22 35
21 222 23 14
OTBeTHI K 3aJaHUAM
Bapuant ®19502
Ne zapanus OTtBer Ne zapanus OTtBer
20 514 22 25
21 111 23 25
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Odusuka. 9 kiacc

OTBeTHI K 32JaHUAM

Bapuant ®N9503
Ne zaganus OtBer Ne zapanus OtBer
20 514 22 25
21 222 23 14
OTBeTHI K 3aJaHUAM
Bapuant ®MN9504
Ne zapanus OtBer Ne zapanus OtBer
20 143 22 35
21 111 23 25
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Kpurtepuu oneHuBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM
Y ceTpoiicTBO 3alIIMTHOT0 OTKJIKYEHUs

JKu3Hb COBPEMEHHOTO 4YelOBEKa HEBO3MOXKHO TIPEJICTaBUTh 03  PaslU4HBIX
AIIEKTPONPUOOPOB. DIEKTPHUECKUE JIAMITBI, 3JICKTPOIUIATHI, DIICKTPOYAHUKH, TEICBH30PEI,
XOJIOAWIBHUKY, ayAHO- U BUACOCUCTEMBI, (DEHBI 1 MHOTHE APYTHE NEKTPOIPUOOPHI IPOYHO
BOIIIM B Hamy >XW3Hb. J[1s1 oOecmedeHust pabOTHl STHUX NPUOOPOB BCE IOMEIICHHS,
IpeAHa3HAYeHHble Al TOCTOSHHOIO WM  BPEMEHHOTO IIPOJKMBAHMSA  YeNIOBEKa,
anekrpupuimpyrores. CTaHAAapThl, NPUHATBIE B HANIeW CTpaHe, MpeayCMaTpHUBAIOT
MOJKITIOUEHHUE DIEKTPONPHOOPOB K TMepeMEeHHOMYy HamnpsbkeHuto (220 B, 50 TIm).
B nomemenne 00bIYHO BBOASTCSI TPH MPOBOJA — HYJIEBOH, (azHbId U 3a3emisitoniuid. [Ipu
MIOJIKITFOUCHHU N BUITKU 3JICKTPOIIPHOOpa MEKITY HYJIEBBIM M (Da3HBIM IIPOBOAOM (IIOCPEICTBOM
po3eTku) Ha mpuOOp MOAAETCs HY)KHOE IMEPEeMEHHOE HANpsDKeHHe, W B Lenu npubdopa
HAYMHACT TPOTEKATh MEPEMEHHBIN AIICKTPUICCKUI TOK. 3a3eMIISIOIINI TIPOBOJT TIPU TTOMOIIIN
CHENMAIBHOTO KOHTAKTa, IMEIOLIETOCS B PO3ETKE, MOJKII0YACTCS K KOPITyCy mprbopa.

[Tockonbky mHEepeMEHHOE HaIpPSKEHHEe, O KOTOPOM HAET peub, OMACHO AJS JKM3HH,
BaXXHOW 3aj1auell sBIsieTcss oOecriedeHre OEe30MacHOCTH MOJKIFOUCHHS 3JICKTPONPUOOPOB.
B wacTHOCTH, HEOOXOAMMBI CIEIHMANIbHBIE MPUCIIOCOOJICHHS, KOTOpbIE OOECIeUUBAIOT
OTKJIIOYEHHE IOMELICHUS OT CETH IMEePEMEHHOI0 HAIPSIKEHUS B Cllyyae BO3HUKHOBEHHS
YTEUKH DJIEKTPUYECKOT0 TOKa M3 (DasHOro MmpoBoJa Ha 3a3eMIISIIOLINI MPOBOJ — 4epes3
MOBPEXKAEHHYIO H30JIALMIO WM 4esoBedeckoe Teno. Takoe MpUCIocoOeHHEe Ha3blBaeTcs
ycTpoiicTBOM 3amuTHOro oTkJoveHus (Y30).

Pucynox. Ipunyun oeticmeus ycmpoiicmea 3awumnozo omxniodenus (¥Y30)

[Mosicamm mpuanmn aeicteus Y30 mpu moMmomM pucyHKa. Bxopsmme B momemieHue
HyJeBoil u Qasuelid nposoaa (0 u ®) moxxiroyarorcs K BXoAHBIM KoHTakTam (1) Y30, a
IIPOBOJA, UAYIIME K PO3ETKaM — K BBIXOJHBIM KOHTakTaM (2) Y30. 3azemistomuii npoBoa
(3) x Y30 He moaxioyaeTcs, OH IMOACOCAWHSETCS HANPSMYI0 K CHEIHAIBHOW KIleMMeE
B po3zerke. s BrimoueHus Y30 (M MoAa4y HANPSHKEHUS B PO3ETKH) HY)KHO HaXKaTh KHOIKY
(3) — B pe3ymnbpTare 3TOTO MPYXUHHBIE KOHTAKTHI (4) 3aMbIKaroTcst, 1 Y30 MpoIrycKaeT TOK.
[Ipu 3TOM OAHOBPEMEHHO BKIIIOYAETCSl MUTAHUE AJIEKTPOMArHuTa (5), KOTOPhIH ylIepKUBAET
KOHTakThl (4) B 3aMKHYTOM cocTosiHuM. HyneBoil u Qas3Hbli mpoBoJa pPacHONOKEHBI
napajuieNibHO APYT APYTY W MPOXOIAT 4epe3 OTBEPCTHE B KapKace, Ha KOTOPOM HaMOTaHa
karymika (6), comepxaias MHOTO BHUTKOB NPOBOJOKH (HyJeBOW W (a3HbI MPOBOJAA HE
UMEIOT JICKTPUICCKOTO KOHTAKTa ¢ KaTymikoi). [Ipu HopMamsHOM paboTe dIeKTPOIpHOOPOB
TOK, TEKYIIUH 1o (pazHOMY TpPOBOAY, B TOYHOCTH PaBEH TOKY, TEKyLIEMYy IO HYJICBOMY

© Crarl'pan 2013 r

®usnka 9 kinace Bapuant ®M9501 2

MpOBOAY, MPUYEM B KAXKIBIH MOMEHT BPEMEHHM 3TH TOKH TEKYT B IPOTHBOIOJIOKHBIX
HanpaBieHusx. [103ToMy mpu HOpManbHOW pPabOTe 3IEKTPONPUOOPOB MAarHUTHOE IIOJIE,
CO3/1aBa€MO€ COBMECTHO TOKAaMHM, TEKYILMMH B HYJEBOM M B (ha3HOM NpoBoxe, OIM3KO
K Hymo. [Ipn BO3HMKHOBEHNMH YTEYKH TOKa M3 (pa3HOTrO MPOBOJA B 3a3EMIISIIOIINNA TPOBOJ
(Hampumep, B pe3yJbTaTe OJHOBPEMEHHOIO INPHKOCHOBEHHsS 4YeloBeka K (azHOMY U
K 3a3eMJIAIOLIEMY IMPOBOJYy) OajaHC HapyllaeTcs — TOK, TEKYLIWH 110 HyJeBOMY MPOBOAY,
CTaHOBHTCSl MEHbBILE TOKa, TEKylIero mo (asHOMy MpoBOAY (YacTh TOKa yTeKaeT uepes
3a3eMJISIOLINH POBOJ «MHUMO» HYJIEBOro). BeiieacTBue 3Toro BOKpyr HynneBoro u (azHoro
MIPOBO/Ia BO3HUKAET 3aMETHOE TEPEMEHHOE MAarHUTHOE TI0JIe, KOTOPOE BBHI3BIBAET IOSIBICHNE
O/1C nHAyKIMK B HAMOTAHHOW Ha Kapkac karymke (6). B pesynpraTe B KaTylike Ha4YMHACT
MPOTEKaTh TEPEMEHHBIH AJIEKTPUYECKUN TOK, KOTOPBIH PETUCTPUPYETCS —CIEASIINAM
AJICKTPOHHEIM YCTpOHCTBOM (7). DTO YCTPOHCTBO cpasy ke pa3MbIKaeT Kitod (8) m TeM
caMbIM OTKJIIOYAeT NHUTaHHWE 3JIEKTpoMarHura (5), KOTOPBIH, B CBOIO Ouepedb, IepecTadr
YAEP)KUBATh B 3aMKHYTOM COCTOSIHMM KOHTAKTHI (4), U OHH IO ICHCTBUEM MPYIKUHBI TAKKE
Ppa3MBIKAIOTCS, OTKIIIOYAsi PO3ETKH OT HYJIEBOTro U (ha3HOTrO MPOBOJA.

W3 npusenénnoro ommcanus sicHo, uto Y30 Oyzmer cpalarbiBaTh BO BCEX Cllydasx,
KorJa OyZeT CTaHOBUTHCS OTIMYHBIM OT HYJS CYMMapHBIH TOK, TEKYIIUH 4epe3 HyJIeBOH H
(basHbIil TPOBO/IA, IPOMYIICHHBIE Yepe3 KatymKy (6). Y30 KOHCTPYUPYIOT TaK, 4TOOBI OHO
cpabaThIBaI0 M pPa3phIBAIO MHUTAIOUIYI0 IEMb 32 MAaKCHMAIbHO KOPOTKHHM MPOMEXKYTOK
BpPEMEHH, YTOOBI JEKTPUUECKUI TOK HE YCIIEJI HAHECTU BPEJ] UEJIOBEUECKOMY OPTraHU3MY.

IIpu MoOHTa)xke 9UIEKTPONPOBOAKM K BXOAHBIM KOHTakTaM Y30 IpaBUIBHO
TIOIKITIOYMITA HyJIeBOH M (hasHbId TipoBo. [Ipn MOAKIIOYEHUH Ke IeKTponprdopa
K BBIXOZHBIM KOHTakTaM Y30 (a3HbIil IPOBOJ MOAKIIOUWIN MPABUIIBHO, & HYJIEBOH
U 3a3eMJIOLIMH npoBoja mepemyTanu Mectamu. Cpaboraer su Y30 mnocie
BKJIFOUEHUS dJIeKTponpudopa? OTBET MOsICHUTE.

Oo0pa3zen BO3MO:KHOTO 0TBETA

1. a.

2. Ilocnme BKIIOYECHUS DICKTPONPHOOpAa TOK HAYHET Teub 4epe3 Hero mo (pasHoMy U 10
3a3eMIISTIONIIEMY TIPOBOJIY, a IO HYJIEBOMY IIPOBOAY TOK TeUh HE OynmeT BoBce. B pesymbraTe
BOKpPYT (ha3HOTO NMpOBOJA CO3AACTCS HECKOMIICHCHPOBAHHOE NIEPEMEHHOE MarHUTHOE MOJIe,
KOTOpO€ MPUBEAET K BOSHUKHOBEHHIO B Katyuike DJIC unaykuuu, u Y30 cpadoraer.

ConeprxaHue KpuTepusi Basibt

[IpencraBinen mpaBUIBHBIM OTBET HAa BONPOC W TMPUBENCHO JOCTATOYHOE P
000CHOBaHME, HE COJIEPIKaIIee OMUOOK.

[IpencrasieH npaBUIIBHBIN OTBET HA TIOCTABJICHHBIN BOIIPOC, HO €ro 000CHOBAHHE
HE SBJISIETCSl AOCTATOYHBIM, XOTS COIEPXKUT 00a 3JIeMEHTa MPAaBUIBHOIO OTBETA
WM yKa3zaHue Ha (U3NYECKHe SBICHUS (3aKOHBI), MIPUUYACTHBIE K 00CYXKIaeMOMy
BOIIPOCY. 1
NI

[IpencraBneHsl KOPPEKTHBIE PACCYKAEHUS, IPUBOLSIINE K IIPABUIBHOMY OTBETY,
HO OTBET SIBHO HE c(hopMyJIMpOBaH.

[IpencraBiensl  oOmMe pacCyXIEHHUs, HE OTHOCAIIMECS K OTBETy Ha
MTOCTaBJICHHBINA BOIPOC.

N 0
OTBeT Ha BOMPOC HEBEPEH, HE3aBHCUMO OT TOTO, YTO PACCY KJICHUS TPABIIIBHEI,
HEBEPHBI WJIU OTCYTCTBYIOT.

Maxcumanvhoiil 6ain 2
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(ITo marepuanam Kamseesoii E.E.)
Hcnonb3ys wratus ¢ My(pTOH M JalKoi, MapUK ¢ NPUKPEIVIEHHON K HEMY HUTbIO,
JUHENKY W dYachl C CEeKyHJHOW CTpelIKod (Wi cekyHmomep), cobepure
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY JUIS HMCCIEAOBAaHHMA 3aBHCUMOCTH IEpuojia
CBOOOJHBIX KOJE€OaHMH IIapuKa, IOABELIEHHOIO HA HUTH, OT IJIMHBI HUTH.
Omnpenenure BpeMs: 30 MOJMHBIX KOJEOAHMH M BBIYUCIUTE MEPHOM KOJIeOAHUU Jyist
TpEX ciyyaeB, KOI/la JUIMHA HUTHU paBHA COOTBETCTBEHHO 1 M, 0,5 M 1 0,25 M.
B Gnanke oTBeToB
1) cnenaiite puCyHOK SKCIEPUMEHTAILHOW YCTAHOBKH;
2) yKa)KATe pe3yiabTaThl MPSMBIX W3MEPEHHH 4YHuciia KoJeOaHWi W BpeMeHH
KoJIeOaHUil [Tl TPEX JUTHMH HUTH MasTHHKA B BUJIE TaOJIUIIbI;
3) BBIYMCIIUTE NEepUOJ KoJeOaHUIl Ul KaXIOro ciydas M pe3yibTaThl 3aHECUTe
B TaOIHILy;
4) chopmynupyiiTe BBIBOJ O 3aBUCHMOCTH IEpHOAAa CBOOOJHBIX KoOJeOaHH
HUTAHOTO MasiTHUKA OT JUIMHBI HUTH.

XapakTepucTrKa 000pyI0BaHUs

[Tpu BeIMOTHEHUM 3aaHUS HCIIOB3YETCS KOMILIEKT 00opyaoBanus Ne 7 B cocTaBe:

* IITaTUB ¢ My(TOM U JIAIIKO;

* METpOBast JMHEHKA (IOTPEUTHOCTh 5 MM);

* [IAPUK C MPUKPEIUIEHHON K HEMy HUTbHIO AynHoH 110 cm;

* 4achl C CEKYHTHOW CTPENKON (MITM CEeKYHIIOMED).

Buumanue! [Tpu 3ameHe Kakoro-im0o 3jaeMeHTa 000pyA0BaHuUsl Ha aHAJOTHYHOE C JIPYTUMH
XapaKTepUCTUKaMM HEOOXOIMMO BHECTH COOTBETCTBYIOIIHME HW3MEHEHUs B o0Opasel
BBIIIOJTHEHHUS 3a/JaHMSL.

OOpasen BO3MOKHOI0 BHINIOJIHEHHS
1) puCYHOK BKCIIEPUMEHTAIbHON YCTaHOBKU:

2), 3).
Ne JnuHa HUTH Yucno Bpems [Tepuon
[ (m) KoJieOaHuit KOoJIeOaHMI KoJeOaHuit
n t(c) T=t/n (c)
1 1 30 60 2
2 0,5 30 42 1,4
3 0,25 30 30 1

4) BBIBOI[Z IIpyu yYyMCHBIICHUU JIJIHWHBI HHUTU IICPUOJ CBOGO):[HI)IX KOJeO0aHUI HUTSIHOIO
MasiTHHUKa YMEHbIIACTCH.

Ykazanue sxkcnepmam

1. C y4€TOoM HETOYHOCTH U3MEPEHUs JUIMHBI HUTH, IOTPEITHOCTH YacOB U BPEMEHH PEaKIuu
SKCIIEPUMEHTATOpAa W3MEpPCHHE BPEMCHHM KOJCOAHWHA { CUNTACTCS BEPHBIM, €CIH €T0
3HAUEHHE MOTAIaeT B MHTEPBAN 1 ¢ K YKa3aHHBIM B Ta0JIUIIE 3HAUCHUSIM.

2. Hanuuwme BbIBOJIa 0 (DYHKIIMOHAIBHOM 3aBHCHMOCTU MEX]y JUIMHOW HUTH U TIEPUOJIOM
KoJleOaHMii MasTHHKA HeE SBISETCS O00S3aTeNbHBIM, JOCTATOYHBIM CYHTAETCS BBIBOJI
0 Ka4eCTBEHHOU 3aBUCUMOCTH.
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Conep:xaHue KpuTepus banawbl

ITonHOCTBIO TPaBUIIbHOE BBITIOJHEHNE 33JaHUsI, BKIIOYAOIIIEE:

1) mpaBUIILHO BBHITIOJIHEHHBIA PUCYHOK SKCIIEPUMEHTAILHONW YCTAHOBKH;

2) MpaBUIIBLHO 3aITMCaHHBIC PE3YJIbTATHl MPSIMBIX U3MEPEHUH (B JAHHOM CIydae —
0711 yucna Konebanuti u pemeHy Korebanuil 0isi mpéx usmepenutl), 4
3) nmpaBHUIILHO 3alMCaHHBIC PE3YJIbTAThl KOCBEHHBIX H3MEPEHUH (B JAHHOM Cllydae
— nepuooa xonredanuil);

4) chopMyIMPOBAHHBIN MTPABMIILHBIN BBIBOJ.

IIpuBeneHs! Bce eMeHTHl IPaBUIILHOTO oTBeTa 1—4, HO

— JIOTyIeHa OIMOKA P BEIYUCICHUN 3HAYSHUSI HICKOMOM BEJTMYUHBI;
i

— JIOMyIeHa OMKOKa MPU 0003HAYCHNUH €IMHUI] U3MEPEHUS HCKOMO BEIIMYHHBI; 3
i

— JOMyIIeHa OmMuOKa B CXeMaTHYHOM PHUCYHKE DKCIEPUMEHTAIHLHONW YCTAaHOBKH,

WM PUCYHOK OTCYTCTBYET.

CrenaH pPUCYHOK OKCIEPUMEHTAJIbHOH YCTAaHOBKHM, IIPABWJIBHO IPUBEIEHbI
3HAUCHUS MPSMBIX M3MEPEHUH BEJIWYMH, HO HE 3amucaHa (¢opMmylia Juis pacuéra
MCKOMOM BEJINYMHBI U HE TOJIy4eH OTBET.

NI
[IpaBunbHO TpHUBENEHBI 3HAYCHHS MPSIMBIX HW3MEPEHHWH BEIWYHMH, 3alucaHa
(dopmyna g pacuéra HCKOMOM BEJIMUMHBI, HO HE MOJY4YeH OTBET U He NpuBenéH| 2
PHUCYHOK 3KCIIEpUMEHTAIHHON YCTaHOBKH.

Wi
[IpaBuiIbHO TIpUBEAEHBI 3HAUEHUS TPSIMBIX W3MEPEHWU, MPHUBENEH MPABUIBHBIN
OTBET, HO OTCYTCTBYIOT PHCYHOK DKCIIEPHMEHTAIBHON YCTAHOBKU U (OpPMYJIa ISt
pacuéra HCKOMOH BEJIMYUHBI.

3anucansl TOJIBKO IMMPaBUJIbHBIC 3HAYCHUSA ITPAMBIX I/I3M€p€HI/II7L

nJim
IIpesncraBieHa TOMBKO MPaBWIIBHO 3amucaHHas (opMyiia Jisi pacyéra UCKOMOU
BEJIMYMHBEI. 1
40051

IIpuBeneHo npaBUIBHOE 3HAYEHUE TONBKO OJHOTO M3 IMPSAMBIX HU3MEPEHUH, U
cZleJlaH PUCYHOK IKCIIEPUMEHTAIILHOW YCTaHOBKH.

Bce ciyuan BbINONHEHHS, KOTOPbIE HE COOTBETCTBYIOT BBILICYKa3aHHBIM
KpuTepusiM  BbicTaBienus 1, 2, 3 wim 4 OamioB. Pa3po3HeHHBIE 3ammcu. 0
OTCyTCTBUE NTONBITOK BBHITIOJHEHNS 3aJIaHMUSI.

Maxcumanvhviil 6an 4

MoskeT JIn TpH KaKuX-TUOO YCIOBHSAX MABOSKOBBITYKJAs CTEKJSIHHAs JIMH3a
pacceuBaTh NaJAONMK HA He€ mapalljie/IbHbINA CBETOBOM My4ok? OTBET MOSICHUTE.

O0pa3sen BO3MO:KHOTO 0TBETA

1. Omeem. [la

2. Obocnosanue. Ecnu mokazatenb MNPEIOMIICHHsSI Cpelbl, B KOTOPOH HaXOAUTCS
JBOSKOBBINTYKJIasl JIMH3a, OOJblle, 4eM IoKa3aTeslb MpPEeJIOMIICHHS MaTepHuaja JHMH3BI, TO
nmH3a OyJeT paccenBaTh MaJaloNIni Ha He€ mapayjIeNbHbI cBeTOBOH my4ok. [ToaTomy eciu
JIBOSIKOBBIITYKJIYIO CTEKJITHHYIO JIMH3Y MOTPY3UTh B KUAKOCTb C MOKa3aTeJeM MPEIOMIICHUS
OOJIBIIIAM, YeM Y CTEKJIa, TO TaKas JIMH3a OyIeT PacCeUBaIOIICH.
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CojaepixkaHue KpuTepUst

banabl

IIpencraBnen npaBWIBHBIA OTBET Ha BOIPOC, U MPHUBEIAEHO JOCTATOYHOE
000CHOBaHUE, HE coJeprKalllee OMIMOOK.

2

[IpencraBieH MpaBMIIBHBIA OTBET HA ITOCTABICHHBIN BOMIPOC, HO €ro 000CHOBaHUE
HE SBJIAETCS AOCTATOYHBIM, XOTS COIACPKUT 00a 3jIeMEeHTa MPaBUIILHOTO OTBETa
HJIN YKa3aHUEC Ha q)HSquCKI/Ie SIBJICHU S (SaKOHH), MNPUYIACTHBIC K 060y>K11aeMOMy
BOIIPOCY.

NN
IIpencraBiaeHsl KOPPEKTHBIE PACCYKICHNUS, IPUBOSIINE K IPABUIBHOMY OTBETY,
HO OTBET SIBHO HE C(hOPMYJIUPOBaH.

[IpencraBiaenbl  oOmIMe pacCyXACHUs, He
MOCTaBJIEHHBIN BOIIPOC.

OTHOCAIIHECA K  OTBETY Ha

NN
OTBeT Ha BOIIPOC HEBEPECH, HE3aBUCHUMO OT TOT'O, YTO PACCYXKIACHUSA ITPAaBUIIbHBI,
HEBECPHBI NN OTCYTCTBYIOT.

Maxcumanvhviil 6ain

TodyeuHoe Teno HaYMHAET ABUTATHCS II0 FOpHBOHTaHbHOfI IINIOCKOCTH U3 COCTOAHUA

ITOKOs C IIOCTOSAHHBIM YCKOPECHUEM B IOJIOKHUTCIbHOM

HaIrpaBJICHUN

ropu3oHTadbHON ocu OX. Bo ckombko pa3 n mMyTh, MPOWAEHHBIH ATHM TEJIOM 3a

ISATYIO CEKYH/Y, OOJIBIIE ITYTH, IPOMIEHHOTO UM 34 BTOPYIO CEKYHY?

Bo03M0:KHBIIl BADHAHT pelieHus!

3HAYUT, 32 BTOPYIO CEKYHAY TEJIO MPONAET MyTh

a a
Sr =X —X = 5(4—1)235

AHaJIOTMYHO HAaXOJWM, UTO 3a MATYIO CEKYHIY TEJIO MPOUAET MyTh
a a

S5 =xs—x; = —(5* —4) =9=.
2 2

CremoBaTeNlbHO, ICKOMAasl BEIMYHMHA paBHA
S

n=>2==3
52

Omeem: n= 3.

\Aano: Pewenue:
2
d =const; at
> |Ilpu paBHOYCKOPEHHOM JIBMIKEHHH U3 COCTOSHUS ITOKOS: X = 7
)
n = —5 :‘7 . a - 12
S B KxoHIe nepBoii ceKyH/IbI KOOpANHATA TeJla PaBHA X| = ———, a B KOHIIE
. a-2?
BTOPOH CEKyHJBI — Xy = 2
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CojaepikaHue KpUTepHsi

Bbanabl

IIpuBeneHo noiHoOE NMpaBWIIbHOE PEIIEHUE, BKIIIOYAIOIIEE CIEYIOIINE JIEMEHTHI:
1) BepHO 3amKcaHO KPaTKOE yCIOBUE 3a/lauy;
2) 3ammcaHbl ypaBHEHHsI W (OPMYJIbI, OPUMEHEHHE KOTOPBIX HEOOXOAMMO U

JIOCTATOYHO JJIsl PEIICHHUs 3aJa4ll BBIOPAHHBIM CIIOCOOOM (B JJaHHOM PEILICHUH —
3a6UCUMOCTE  KOOPOUHAMbL  Meld Om  6PEeMeHU  Npu  PABHOYCKOPEHHOM
ogudiceHUU);

3) BBINIOTHEHBI HEOOXOAMMBIC MaTeMaTHYEeCKHE INPeoOpa3oBaHHs M PacUETHI,
NPUBOJAIIKE K NPAaBHUIBHOMY YHCIOBOMY OTBETY, M TpeiacTaBieH oTBeT. [Ipu
9TOM JIOIYCKACTCsl PEIICHUE IO YACTAMY (C MPOMEKYTOUHBIMU BHIYUCICHUSIMU).

[IpaBuinbHO 3amucaHbl HeoOXoAuMble (OPMYJIbI, MPOBENCHbI BBIUUCICHHUSA U
MOJy4YeH OTBET (BepHBIA MJIM HEBEpHBIH), HO MAONYyIIEHa OIIMOKAa B 3aIMCH
KpaTKOro ycioBHs uiu nepesoje eauaui B CH.

W
[IpencraBieHo TpaBWIIBHOE pELICHHWE TOJIBKO B oOImIeM Buie, 0e3 Kakux-mu0o
YHUCJIOBBIX PAaCUETOB.

Wi
3anmucaHbl ypaBHEHMA M (GOPMYJbl, NPUMEHEHHE KOTOPbLIX HE0O0XOAMMO U

JIOCTATOYHO JUIS PEUIeHHsI 3a]]aui BEIOPAaHHBIM CIIOCOOOM, HO B MaTeMaTHYECKUX
npeoOpa3oBaHMAX WIM BBIYMCICHUSIX AOMYyIIEeHa OIINOKa.

3anucaHbl M KCIIOJIB30BaHbI HE BCE MCXOIHBIC (1)0pMYJ'ILI, HeO6XOZ[I/IMLIC JJISA
peOICHWA 3a1a4H.
NI

3anucaHbl Bce HUCXOJHBIC (I)OpMyJ'H)I, HO B OI[HOfI 13 HUX OOITyIICHa omnoKa.

Bce ciygan pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBINMICYKA3aHHBIM KPUTEPHUAM
BBICTABJIEHUS OICHOK B 1, 2, 3 Oamna.

Maxcumanvhoiil 6an

BemectBo B TBEPAOM COCTOSHUM MAacCOd 5 KI' ¢ YJAENbHOW TEIIOTOW IUIABICHUSA
60 x/x/kr nomewatoT B amexTpuueckyto neub ¢ KIIJ 80%. I'padux 3aBucumoctu
TEMIIepaTypsl ¢ 3TOTO BEIIECTBA OT BPEMEHH T N300pak€H Ha pucyHke. Onpenenure

MOIIHOCTH NEKTPUUECKON MeUH.

[
244
7

220

208
30
T, MHH
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Bo3MokHBIIH BAPUAHT pellieHusl

n=280%=0,8. KHI[HG‘IHZ?’]ZQ:;L—m,OTKyIIaN: am
N=2 q N- At n-At
U3 TOpU30HTANIBHOTO y4YacTKa rpaduka HaXoIuM, 4TO Ha TIPOIIECC
r1aBieHus 3aTpadyeHo At =27 —2 = 25 munyt = 1500 c.
60000 - 5

Torma N= — =250 Br.
0,8-1500

Omeem: N = 250 Br.

ano: \Pewienue:

T :650 Kr/i y Tenora, HeoOXoguMast s TOTO, YTOObI pacIlIaBUTh BellecTBo: O = Am.
= 60 xJx/kr =

= 60000 JIx/Kr; Tertora, moctymnaromas K BEIMECTBY OT neuu: ¢ = N - At.

Copaep:xanue KpuTepus banabl

[TpuBeneHO MOIHOE MPaBUIbHOE PEIICHHE, BKIIOYAIOIIEE CIECYIONINE JIEMEHTHI:
1) BepHO 3ammcaHo KpaTKOE YCIOBHUE 3aavH;

2) 3anucaHbl ypaBHEHHs U (HOPMYJIbl, IPUMEHEHHE KOTOPBIX HEOOXOIMMO 1
TIOCTATOYHO ISl PELIEHHS 3a/1a41 BEIOPAHHBIM CIIOCOOOM (B JAHHOM PEIICHUU —
popmyna 01 Kouuecmea menjionol, 3ampaiuéaemozo Ojis NiAeIeHUs. 3
seusecmea; popmyna Ot CéA3U KOIULECMEA MENnombl U MOWHOCMU, (HopMyra
05t onpeodenenust KI1J]);

3) BBIMONIHEHBI HEOOXOIMMBIE MaTEMaTHYECKHE IPeoOpa3oBaHUsl W PacyEThl,
MPUBOASIIME K MPaBWIBHOMY YHCIOBOMY OTBETY, M HpeACTaBieH oTBeT. [Ipy
DTOM JONYCKAETCS PEIIEHUE 10 YaCTIM» (C MPOMEKYTOUHBIMHU BEIYMCICHUSIMH ).

[MpaBunbHO 3ammcaHbl HeoOXoauUMblE (HOPMYJIBI, NPOBEAEHBI BBIYUCICHHS, H
[OJY4eH OTBET (BEpHBI WM HEBEpHBIN), HO JOMNYyIIeHa OIIMOKAa B 3alUCH
KpaTKoro yciaoBus wiu nepesoje eaunui B CH.

Wi
[IpencraBieHo MpaBWIIBHOE pEIIEHHE TOJNBKO B 00IIeM BHJIE, 0e3 KaKHX-JTHOO 5
YHCIIOBBIX PAcYETOoB.

Wi
3amucaHbl ypaBHEHUs M (OPMYJIbl, IPUMEHEHHE KOTOPBIX HEOOXOOUMO H
ITOCTATOYHO JJIsl peIICHHs 337a4 BEIOPAHHBIM CITOCOOOM, HO B MaTeMaTHYECKUX
npeoOpa3oBaHMAX WM BBIYMCICHUAX JOMYIEHa ONTHOKa.

3amucaHbl M HUCIIOJIB30BaHbl HE BCE HCXOIHbIE (HOPMYIbI, HEOOXOAMMBIE ISl

[peIICHUS 3a1a4H. 1
50041

3anucaHbl Bce HCXOAHBIC (DOPMYIIBI, HO B OJIHOW M3 HUX JIONYIICHA OIMHOKA.

Bce ciryuam pemieHns, KOTOPbIe HE COOTBETCTBYIOT BBINMICYKA3aHHBIM KPUTEPHUSIM 0
BLICTABJIEHHUsI OLICHOK B 1, 2, 3 Oaia.

Maxcumanvuviii 6ann
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Kpurtepuu ouneHuBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM
YCTpoiicTBO 321U THOI0 OTKJIIOYEHHS

JKu3Hb COBPEMEHHOIO 4YeloBEeKa HEBO3MOXKHO IIPEACTaBUTH 0€3  pa3IM4HBIX
AJIEKTPONPUOOPOB. DIIEKTPUUECKUE JIAMIIBI, HJICKTPOIUIUTHI, dJIEKTPOYaHUKH, TEICBU30PHI,
XOJIOAWIBHUKH, ayAHO- U BUACOCUCTEMBI, (DEHBI 1 MHOTHE APYTHE IEKTPOIPUOOPHI IPOYHO
BOLUIM B Hamy Xu3Hb. Jnsg oOecredyeHust pabOTBHI 3THX NPUOOPOB BCE IOMELICHUS,
MpeHA3HAYCHHBIE Ui TIOCTOSHHOTO WM BPEMEHHOTO  IPOXKMBAHHS  YEIIOBEKa,
anektpuunupytorcs. CTaHAapThl, NPUHATBIE B Halled CcTpaHe, MNpelycMaTpUBarOT
MOJKIIIOYEHUE D3JIEKTPONpPUOOpPOB K TmepeMeHHoMy Hampsbkeruioo (220 B, 50 TI'm).
B nomereHre 0ObIYHO BBOJSATCS TPU MPOBOJA — HyJEBOH, (asHbId n 3a3emistromuii. [Ipu
TTO/IKITIOYEHUH BUJIKHU JIEKTPONIPHOOpa MEKAY HyJIEBBIM U (pa3HBIM MPOBOJIOM (ITOCPEICTBOM
po3eTKH) Ha TpuOOp Momaércs HY)KHOE IEPEeMEHHOE HampspKeHWe, W B [EMu npubdopa
HA4YMHAET IPOTEKATh IEPEMEHHBIN ANEKTPUUECKUI TOK. 3a3eMIISAIOLINI POBOA MPU TOMOIIN
CHEIHMaILHOTO KOHTAKTa, UMEIOMIET0Cs B PO3ETKE, IOKIF0YAETCs K KOPITyCy Mpudopa.

[TockoyibKy INEepeMEHHOE HaNpsKEHHE, O KOTOPOM HAET peub, ONACHO MAJs JKU3HHU,
BAXHOM 3amauell sABisiercs obecrieyeHHe OE30IIaCHOCTU IMOJKIIOUEHHS 3JIEKTPOIPUOOPOB.
B wacTHOCTH, HEOOXOIMMBI CIICIMANBHBIE TPHUCIOCOOICHUS, KOTOpPhIE O0ECICUUBAIOT
OTKJIFOUEHHE TIOMEIIEHUsI OT CETH NEPEMEHHOI0 HAaMNpsKEHUs B Cilydae BO3HHUKHOBEHUS
YTEUKH DICKTPUYECKOT0 TOKa M3 (DasHOro mpoBojia Ha 3a3eMIIFOLIUIA MPOBOJ — 4epes3
MOBPESKAEHHYIO M30JIUIO WM YeJOBEYECKOe TeNo. Takoe MpUCTOCOOJICHHE Ha3bIBaeTCs
ycTpoiicTBoM 3amuTHOro oTkiIovYeHus (Y30).

Pucynox. Ipunyun deticmeusi ycmpotiicmea sawumno2o omraouenust (Y30)

[osicanm npuanmn aeiicteuss Y30 mpu momomny pucyHKa. Bxopsimye B momenieHue
HyneBoi u ¢a3usiii posoga (0 n @) moakimouaroTcs K BXogHBIM KoHTakTam (1) Y30, a
MIPOBO/Ia, UAYIIME K PO3ETKAM — K BBIXOJHBIM KOHTakTaM (2) Y30. 3azemisonuii mpoBo/I
(3) x Y30 He monkiOYaeTcs, OH IOACOSAMHSETCS HANPSMYIO0 K CHEIHAIbHOW KileMMe
B posetke. [l BxmoueHust Y30 (M mojauM HaMpsHKEHUS] B PO3ETKH) HY)KHO Ha)KaTh KHOIKY
(3) — B pesysbraTe 3TOro MPYXKUHHBIE KOHTAKTHI (4) 3ambikatoTcs, 1 Y30 mporycKkaer TOK.
[Ipu 5TOM OAHOBPEMEHHO BKJIIOYAETCS MUTAHUE IEKTpoMarHuTa (5), KOTOPbI yiepKuBaeT
KOHTaKkThl (4) B 3aMKHyTOM cocTosHud. HyneBoit u (asHbIi MpoBOJIa PACIONIOKECHBI
napajuieJIbHO JPYT APYTY M MPOXOMIST Yepe3 OTBepCTHE B Kapkace, Ha KOTOPOM HaMOTaHa
Katymka (6), coluepxaiiass MHOTO BHTKOB IIPOBOJIOKH (HYyJIeBOW W (pa3HBI TpoBOAa He
HUMEIOT JIEKTPUYECKOT0 KOHTAKTa ¢ KaTymkoi ). [Ipu HopMmansHOI paboTte aiieKTpornprudopoB
TOK, TEKYIIUH 1O (pasHOMY TPOBOAY, B TOYHOCTH PaBEH TOKY, TEKyHNIEMy IO HYJICBOMY
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MIpOBOAY, NMPUYEM B KAKJbIH MOMEHT BPEMEHM 3TH TOKHM TEKYT B IPOTHBOIOJIOKHBIX
HanpaBieHuax. [losToMy mpu HOpManbHOW padOTe 3IEKTPONPUOOPOB MAarHUTHOE IIOJIE,
CO371aBaEMOE COBMECTHO TOKaMHM, TEKYIIMMH B HYJICBOM U B (ha3sHOM MpOBOJE, OIM3KO
K Hymo. [Ipi BO3HUKHOBEHHH YTEUKH TOKa U3 (Da3HOTO MPOBOJA B 3a3eMIAIOMINI MPOBOX
(Hanpumep, B pe3yjbTaTe OJHOBPEMEHHOI'O IPUKOCHOBEHMs 4YeloBeKka K (asHOMYy U
K 3a3eMJITIONIEMY ITIPOBOJY) OamaHC HapyIIaeTcs — TOK, TEKYIIUH MO HyJIEBOMY IPOBOLY,
CTAaHOBMTCSl MEHbILE TOKa, TEKyIIero no (asHoMy MpoBOAY (YacTh TOKa yTeKaeT uepes
3a3eMJIIOLIMH IPOBOJA «MUMO» HYJIEBOI0). BeilencTBue 3Toro BOKpyr HyseBoro u (azHoro
MIPOBO/Ia BO3HUKAET 3aMETHOE NEPEMEHHOE MarHUTHOE T10JIe, KOTOPOE BBI3BIBAET MOSIBICHUE
O/1C uHIyKIMM B HAMOTAaHHOW Ha Kapkac karymike (6). B pesynbrare B Karylike HaunHaeT
MIPOTEKATh IEPEMEHHBIM JIIEKTPUYECKHH TOK, KOTOPBIA PETHCTPUPYETCS CIEIAUM
ANIEKTPOHHBIM yCcTpoicTBOM (7). DTO YCTPOMCTBO cpa3y ke pa3MbikaeT K4 (8) U TeM
CcaMbIM OTKJIIOYAaeT NHUTAaHWE 3JeKTpomarHuTa (5), KOTOPBIM, B CBOIO OYEpeb, IEpecTaér
YAEpKHUBaTh B 3aMKHYTOM COCTOSIHUHM KOHTAKTHI (4), 1 OHH MOA JAEHCTBUEM IPYKUHBI TAKKE
pa3MbIKAOTCA, OTKIIOUasi PO3ETKU OT HYJIEBOro U (ha3HOro MPOBOJA.

W3 npusenénnoro ommcanus sicHo, uto Y30 Oyzmer cpabarbiBaTh BO BCEX Ciydasx,
Korja OyAeT CTaHOBUTHCA OTIIMYHBIM OT HyJs CyMMapHBIH TOK, TEKYLIMH yepe3 HyJeBOH U
(a3l IpoBOJa, MPOIMYyILEHHbIE Yepe3 KaTymKy (6). Y30 KOHCTPYHUPYIOT Tak, YTOObI OHO
cpabaTpIBajO M Pa3pblBAI0 MHUTAIONIYIO LENb 32 MAaKCUMaJbHO KOPOTKHH MPOMEXKYTOK
BPEMEHH, YTOOBI JICKTPUYECKUI TOK HE YCIIesl HAHECTU BPeJl YeJI0BEYECKOMY OpraHU3MYy.

[Tpu paboTe 3MEKTPOIPHOOPA MPOU3OMEN OOPHIB HYJICBOTO MPOBOJA, B PE3yIbTaTe
4yero npubop nepecran padorath. [ pydo HapyIIUB TEXHUKY 0€30TIACHOCTH, YEJIOBEK
MOMBITAICS TOYMHUTH TPHOOp, HE OTKIIOYMB €ro OT CETH, U CIIydJaiHo
OJHOBPEMEHHO IPHUKOCHYNICS K (ha3sHOMY IMPOBOAY M K 3a3eMIIEHHOMY KOPITyCy
npubopa. Cpabotaet nu pu 3ToM Y30? OTBET [OSICHUTE.

O0pa3sen BO3MO:KHOTO 0TBETA

1. a.

2. I[Ipn oTHOBpEMEHHOM MTPUKOCHOBEHHH YEJIOBEKa K ()a3HOMY M K 3a3eMIISIONIEMY ITPOBOIY
TOK HayHET Teub 1Mo (asHOMY IMPOBOJY, Aaliee Yepe3 TEeJO YeIOBeKa M 110 3a3eMIISIOLIEMY
npoBoay. ITo oGopBaHHOMY HyJIEBOMY MTPOBOJIY TOK IpU 3TOM Teub He OyneT. B pesyibrare
BOKpPYT (pa3HOTO TPOBOAA CO3JACTCS HECKOMIIGHCHPOBAaHHOE IMEPEMEHHOE MarHUTHOE IIOJIe,
KOTOpO€ NpUBENET K BOZHUKHOBeHMIO B KaTyiike DJ[C nnaykiuu, u Y30 cpaboTaer.

Copep:kaHue KpuTepus Bannbl

[IpencraBieH mNpaBUIbHBIA OTBET Ha BOMPOC W MPHBEACHO JIOCTATOYHOE >
000CHOBaHUE, HE coJieprKaliee OuIMOoK.

[pencTaBieH NpaBUIIBHBIA OTBET Ha MMOCTABJICHHBIA BOIIPOC, HO €0 000CHOBAHKE

HE SIBJISIETCS AOCTATOYHBIM, XOTS COIEPXKHUT 00a dJIeMEeHTa MPaBUIBHOTO OTBETa

WM yKa3aHWe Ha (PU3MYECKHe SBICHUS (3aKOHBI), IPUYACTHBIE K 00CY)KIaeMOMY

BOIIPOCY. 1
W

[IpencraBieHbl KOPPEKTHBIC PACCYKICHHS, TPUBOIAIINE K MPABUILHOMY OTBETY,

HO OTBET SIBHO He c(hOpMYITHPOBaH.

[IpencraBnensl oOmme pacCykOeHHs, HE OTHOCALIMECS K OTBETY Ha
ITOCTAaBJICHHBIN BOIIPOC.

njin 0
OTBeT Ha BOIIPOC HEBEPCH, HE3aBUCHUMO OT TOI'O, YTO PACCYXXIACHUS ITPABUJIbHBI,
HCBCPHBI UM OTCYTCTBYIOT.

Maxcumanvroiil 6an 2
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Wcnone3ys mrtatuB ¢ MyQTOH M JIANIKOH, MIApUK C TMPUKPEIUIEHHONW K HEMY HUTHIO,
JIMHEHKY M 4Yachl C CEKyHJIHOW CTpenkod (WM CcekyHaomep), codepure
SKCNIEPUMEHTAIBHYI0 YCTaHOBKY JUI1 MCCIECIOBAaHMsS 3aBHCHUMOCTH IEpHOJA
CBOOOZHBIX KOJEOAHWH WIapHKa, IOABEHICHHOTO HA HUTH, OT JJIMHBI HHTH.
Onpenenute Bpemst 30 MONHBIX KOJICOAHUN M BBIYUCIUTE YaCTOTY V KOJeOaHUU Jyist
TpEX cirydaes, KOT/Ia JUIMHA HATH paBHA coOTBeTcTBEHHO 1 M, 0,5 M 11 0,25 ™.

B Gnanke oTBeToB

1) cnenaiite puCyHOK SKCIIEPUMEHTAIbHON YCTaHOBKH;

2) yKaXUTe pe3yJIbTaTbl TNPSAMBIX M3MEPEeHUI dYucia KoieOaHWid M BpPEMEHH
KoseOaHuil Ui TpEX AIMH HUTH MasTHHKA B BUJIE TaOJIUIIbL;

3) BEIYHMCITUTE YACTOTY V KOJICOAHUN TS KaXKIOTO CIydas M Pe3yJIbTaThl 3aHECUTE B
TaduIy;

4) chopmynupyiiTe BBIBOJL O 3aBHUCHMOCTH 4YacTOThl CBOOOJIHBIX KOJIeOaHWN
HUTSHOTO MAasiITHUKA OT JIJIMHBI HATH.

XapakTepucTHKA 000pyA0BaHUSA

[Ipu BBIIOSTHEHNHN 3aJJaHMSI NCIIOJIB3YETCs KOMIUIEKT o0opynoBanusi Ne 7 B cocTase:

* ITATHB ¢ My(TOH U JIANIKOM;

* METpOBas JIMHEWKa (TIOTPENIHOCTD 5 MM);

* MMApUK C PUKPETUIEHHON K HeMy HUTHIO muHOM 110 cMm;

* 4achl C CEKYHIHOW CTPEIIKON (MM CeKYHIOMED).

Brumanue! Tlpn 3aMeHe Kakoro-mbo seMeHTa o00opy/ToBaHMs Ha aHAJIOTHYHOE C APYTUMHU
XapakTepUCTUKAMH HEOOXOJUMO BHECTH COOTBETCTBYIOLIME H3MEHEHHs B oOpasel
BBITIOJIHEHUS 3aJJaHHUS.

Oo0pa3en BO3MOKHOTO BbITIOJTHEHHS

1) puCyHOK 3KCTIEpUMEHTAIbHON yCTaHOBKU:!

2), 3).
Ne Jnuna Yucno Bpewms Yacrora
HUTHU KoJrebanmit KoJteOanmit KoJIeOaHMA
1 (m) n t(c) v="(1/)
t
1 1 30 60 0,5
2 0,5 30 42 0,7
3 0,25 30 30 1

4) BeiBoa: TPy YMEHBIICHNUH JUIMHBI HUTH YacTOTa CBOOOIHBIX KOJIEOaHUI HUTSIHOTO
MasiTHUKA YBEJIUYNBACTCS.

Ykazanue IKcnepmam

1. C y4€ToM HETOYHOCTH U3MEPEHUS JUIMHBI HUTH, IOTPEUTHOCTH YaCOB U BPEMECHH PEaKIUU
9KCIIEPUMEHTATOpa HW3MEpPEHHE BPEMEHH KoJeOaHWW { CUYMTAeTCs BEPHBIM, €CIH €ro
3HAUCHUE MOTaaeT B UHTEPBAJ 1 ¢ K yKa3aHHBIM B Ta0JIHIIE 3HAUCHUSIM.

2. Hammuue BBIBOZA O (DYHKIMOHAIGHOW 3aBUCHMOCTH MEXIY IUIMHOW HUTH U YacTOTOM
KoJIeOaHUIl MasTHMKAa He sBIseTcsd 00sA3aTeNbHBIM, IOCTATOYHBIM CUYHMTAETCS BbLIBOA
0 Ka4eCTBEHHOW 3aBUCHMOCTH.
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Conep:xaHue KpUuTepus banawbl

[TosnHOCTBIO MTPaBUIIBHOE BBITIOJIHEHNE 3aJaHNs, BKIIOYAOIIEe:
1) mpaBUIIFHO BBITIOJIHEHHBIA PUCYHOK AKCIIEPUMEHTAILHONW YCTAaHOBKH;
2) MpaBWJIBHO 3aNHCAaHHBIC PE3yJIbTAThl MPSIMBIX U3MEPEHUH (B JAHHOM CIIydae —
0711 yucna Konebanutl u pemeHy Korebanuil 0ist mpéx usmepenuil), 4
3) nmpaBHUIIBHO 3aMMCaHHBIE PE3YJIbTAThl KOCBEHHBIX H3MEPEHUH (B JaHHOM cllydae
— yacmomwl Konebanuil);
4) chopMynIupoBaHHBIN NPaBUIbHBIM BBIBOJ.
[IpuBeneHs! Bce 2yIeMEHTHI IPaBUIILHOTO oTBeTa 1—4, HO
— IOTyIIeHa OMMOKa NP BEIYUCICHUN 3HAYSHUSI HICKOMOI BEJTMYUHBI;

NI
— JIOTyIIeHa OMHOKa PU 0003HAYCHUH €JMHUI] U3MEPEHUS HCKOMOM BEIMYHHBI; 3

W
— JIOMyIIIeHa OIMOKa B CXEMAaTHYHOM PUCYHKE DKCIIEPUMEHTAJIHHON YCTAHOBKH,
WM PUCYHOK OTCYTCTBYET.
CrenaH pPUCYHOK OKCIEPUMEHTAJIbHOM YCTAaHOBKM, IIPABWJIBHO IPUBEIEHbI
3HAYCHUS NPSMBIX H3MEPCHUI BEJIIMYWH, HO HE 3amucana Gopmyna Juis pacuéra
MCKOMOI BEJINYMHBI U HE TOJIyYeH OTBET.

NI
[IpaBunbHO TNpHUBEOEHBI 3HAYCHHS MPSIMBIX HW3MEPEHMH BEIWYHMH, 3alucaHa
(dopmyna g pacuéra HCKOMOM BEIMUMHBI, HO HE MOJY4YeH OTBET U He NpuBenéH| 2
PHUCYHOK 3KCIIEpUMEHTAIbHON YCTAaHOBKH.

W
[IpaBWIIbHO TIPUBEAEHBI 3HAYEHUS! NPSIMBIX W3MEPEHUU, MPHUBEIEH MPaBUIILHBIN
OTBET, HO OTCYTCTBYIOT PHCYHOK DKCIIEPHUMEHTAIBHOM yCTAHOBKU U (OpMYJIa JJIst
pacuéra UICKOMOH BEJIUYUHBI.
3anucaHbl TOJIBKO MPABUIIBHBIE 3HAUCHHS! TIPSIMBIX H3MEPEHUH.

W
[IpencraBieHa TOJNBKO MPAaBUIIBHO 3amucaHHas (Gopmyia i pacuéTa UCKOMOM
BEJIMYNHBI. 1

W
[IpuBeneHo npaBUIbHOE 3HAYEHUE TOJBKO OJHOIO M3 MNPSIMbBIX U3MEPEHHH, U
CJleJlaH PUCYHOK IKCTIEPUMEHTAILHONW YCTaHOBKH.
Bce ciywyan BbINONHEHHS, KOTOPbIE HE COOTBETCTBYIOT BBILICYKa3aHHBIM
KpuTepusiMm  BbicTaBieHus 1, 2, 3 wnu 4 OamwioB. Pa3posHeHHBIE 3amucu. 0
OTCyTCTBUE ITONBITOK BBHITIOJHEHNS 3aJIaHMSI.

Maxcumanvuwiii 6ain 4

MoxKeT JIi JBOSIKOBOTHYTasi CTEKJISHHAs JHH3a (DOKYCHPOBATH IMAJArONIN Ha Heé

napaJjijieIbHBIM CBETOBOM Iydok? OTBET IOSICHUTE.

O0pa3sen BO3MOKHOIO OTBETa
1. Omeem. Jla

2. Obocnosanue. Ecnu 10Kazatenb MPEIOMIICHHUS CPelbl, B

KOTOpPOH  HaXOIUTCS

JIBOSIKOBOTHYTAasl JIMH3a, OOJIbINE, YeM MOKa3aTelb NPEJIOMIICHHS MaTepraia JMH3bL, TO JINH3Aa
Oyner QokycupoBaTh najaromuii Ha He€ Napaule]bHBIA CBETOBOU mydok. [lodromy eciu
JIBOSKOBOTHYTYIO CTEKJISTHHYIO JIMH3Y MOTPY3UTh B JKUJKOCTH C MOKa3aTesIeM MPETOMIICHUS

OO0JIBIIIMM, YeM y CTEKJIa, TO Takasl JHH3a Oy/JeT coOnparonen.
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Conep:xaHue KpuTepus

Bbanabl

Hpe}lCTaBJ’[eH HpaBHJ’ILHBIﬁ OTBET Ha BOIIPOC, W TIMPUBEACHO AOCTATOYHOC
000CHOBaHUE, HE COEpIKaIee OMMUOOK.

2

[IpexcraBieH IpaBUIBbHBII OTBET Ha MOCTABJICHHBII BOIIPOC, HO €r0 00OCHOBAaHHE
HE SIBJISICTCS] JOCTATOYHBIM, XOTS COJCPXKHUT 00a dJIEMEHTa MPaBUIBHOTO OTBETa
WM yKa3aHWe Ha (U3MYECKUE SIBJICHUs (3aKOHBI), MIPUYACTHBIE K 00CY)KIaeMOMY
BOIIPOCY.

N
IpencraBiaeHbl KOPPEKTHBIC PACCYKICHUSI, IPUBOSIINE K IPABUILHOMY OTBETY,
HO OTBET SIBHO HE C(hOPMYITHPOBAH.

IIpencraBiensr oOmMe pacCyXKA€HHWs, He
MTOCTaBJICHHBIN BOIPOC.

OTHOCAIIMECA K OTBETY Ha

nJjin
OtBeT Ha BOIIPOC HEBEPECH, HE3ABUCHUMO OT TOI'O, YTO PACCYXKIACHUSA IMPABUIIbHBI,
HCBCPHBI UJIN OTCYTCTBYIOT.

Maxcumanvroiil 6ann

3

ToueuHoe Teno HaYMHAET JABUTATHCA 110 FOpHSOHTaJ’IBHOﬁ IIJIOCKOCTH U3 COCTOSAHHUA

IIOKOA C TIOCTOSTHHBIM YCKOPECHUEM B TIOJIOKHUTCIIPHOM

HamnpaBJIECHUU

ropusoHTanbHON ocu OX. K KoHITy KaKol CeKyH/bl OT Hayayia IBM)KEHUS 3TOTO Teja
OHO IponEr myTh B 12 pa3 OosibLIMiA, YyeM IyTb, HMPOMICHHBIH MM 3a BTOPYIO

cexyHay?
Bo3MoKHbBII BapuaHT pelieHus
ﬂ.@-‘ Pewenue:
t _19.
L =12 at?
52 IIpy paBHOYCKOPEHHOM JIBHIKEHUU U3 COCTOSHUS MTOKOS X = T
t :{7 a - 12
B xoHIe epBoil ceKyHABI KOOPINHATA Tea PaBHA X] = ———, a B KOHIIE
. a-2?
BTOPOM CEKYHJIbI — Xy = 5

Takxum 00pa3zom, 32 BTOPYIO CEKYHIY TEJIO IPOUJIET My Th

a a
S =X —X :5(4—1)235

paBeH

at2
S, = —.
)

Ky

CoryacHo yCIIOBHIO 33]1a4l 2t =2 OTkyna t2 =12-3=36c2
52

CneoBatensHo, t = 6 c.

Omeem.:t=06¢

HYTL, HpOfIZ[eHHLIfI TEJIOM 3a ¢ CCKYH/J € MOMCHTA Ha4aJia €ro ABHUKCHUA,
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CojaepixkaHue KpuTepUst

banabl

[IpuBeneHo nosHOE NMpaBUIILHOE PEIIEHUE, BKIIIOYAIOIIEE CIETYIOIINE 3JIEMEHTHI:
1) BepHO 3anKcaHO KPaTKOE yCIOBUE 3a/lauy;
2) 3anicaHbl ypaBHEHUS W (HOPMYJbI, NPUMEHEHHE KOTOPBIX HEOOXOIMMO H

JIOCTATOYHO JJIsl PEIICHHUs 3a]a4ll BBIOPAHHBIM CIIOCOOOM (B TaHHOM PEIICHUH —
3a8UCUMOCT  KOOPOUHAMbI  Mead Om  BPeMeHU Npu  PAGHOYCKOPEHHOM
osudIceHUL);

3) BBINIOJTHEHB HEOOXOAMMBIC MaTeMaTHYeCKHe INpeoOpa3oBaHHs M PacyETHl,
MPUBOJSAIINE K IPAaBUILHOMY YHCIOBOMY OTBETY, W IpEICTaBieH OTBeT. [lpu
9TOM JIOIYCKAETCsl PEIICHUE «I10 YaCTAMY (C MPOMEKYTOUHBIMU BHIYUCICHUSIMU).

[IpaBunbHO 3amucaHbl HEOOXoAuMble (OPMYJIbl, MPOBEINECHbI BBIYUCICHHUS H
MOJly4eH OTBET (BEpHBIM WM HEBEPHBINM), HO JOMyLIEHA OMMOKa B 3allUCH
KpaTKOTO YCJIOBHS Wi nepeBoje equnui B CU.

W
[IpencraBieHo TpaBWIIBHOE PEIICHHWE TOJBKO B OOIIEM BUAe, 0€3 KaKuX-IHOo
YHUCJIOBBIX PACYETOB.

W
3anucaHbl ypaBHEHMA M (OPMYJbl, NPUMEHEHHE KOTOPBIX HEOO0XOAMMO U

JIOCTATOYHO JUIsI PEUICHHsI 3a]]aul BRIOPAHHBIM CIIOCOOOM, HO B MaTeMaTHYECKHUX
peoOpa3oBaHMsIX WM BEIYMCICHUSAX JOMYyIIeHA OIHOKA.

3anucaHbl M KCIIOJIB30BaHbI HE BCE HMCXOIHBIC (1)0pMy'J'II>I, HCO6XOZ[I/IMI>I€ JJIA
peUICHuA 3a1a49un.
NI

3anucaHbl Bce HUCXOJHBIC CbOpMyJ'H)I, HO B O].'[HOfI 13 HUX OOITyHICHa omnoKa.

Bce ciygan pemieHusi, KOTOpBIE HE COOTBETCTBYIOT BBINMICYKA3aHHBIM KPUTEPHAM
BBICTABJICHUS OLIEHOK B 1, 2, 3 Oama.

0

Maxcumanvrviil 6ain

3

BemectBo B TBEPAOM COCTOSIHMM MAacCOW 5 KI' C YJIEIbHOW TEIUIOTOW IUIABIICHUS

60 x/K/Kr TTOMENIAloT B 3JEKTPUYECKYI0 Tedb MOIIHOCThI0 250 Br.

I'padux

3aBUCHMOCTH TEMIIEPATYPhI ¢ 3TOTO BEIIECTBA OT BPEMEHH T H300pakEH Ha PUCYHKE.

Omnpenenute KIIJ[ anexTpudeckoil meyu.

i
244
7

220

208

30
T, MUH
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Bo03MO03KHBII BADUAHT pellIeHUs

C N-d7
W3 ropu30HTATILHOTO y4acTKa rpaduKka HaX0JuM, YTO Ha
TIPOIIECC TUIABICHHS 3aTPAvICHO
At =27 -2 =25munyt = 1500 c.
y = 60000 - 5 ~ 0,8 = 80%.

250- 1500
Omeem: n = 0,8 = 80%.

KII[] neun: = = =
q

Tornma

ano. Pewenue: Tennora, HeoOXoauMast sl TOTO, YTOOBI PACIUIABUTH
m = 5Kr BEIIECTBO:
A = 60 xJx/xr = 0 = im.
= 60000 Jhu/xr Temora, nocTynaroas K BEMECTBY OT MMEUH:
N=250Br
q=N-4r.
n=7? 0 Am

Conep:xaHue KpuTepus

banabl

[IpuBeeHO MOTHOE MPaBUIbHOE PEHICHUE, BKIFOYAIONIEE CICIYFONIUE JIEMEHTHI:
1) BepHO 3amrcaHo KPaTKOE YCIOBHE 3aa4H;

2) 3amucaHbl ypaBHEHHS ¥ (HOPMYJIBI, IPUMEHCHUE KOTOPBIX HEOOXOIMMO U
JTIOCTATOYHO JIJISl PEIICHHUS 3a/1a4K BBIOPAHHBIM CIIOCOOOM (B JJAHHOM PEIICHHU —
Gopmyna Ons  Koauuecmea  Meniomol,  3AMPAYUBAEMO20 Ol NAAGLEHUS.
sewjecmsa,; (popmyna O CesA3U KOIUYeCmead meniomovl U MOWHOCMU, opmyna
ona onpeoenenus KIIN);

3) BBINOJIHEHBI HEOOXOJMMbIE MaTeMaTH4YeCKHe MpeoOpa3oBaHUs U PACUYETHI,
NPUBOJAIIKE K TPABHIBHOMY YHCIOBOMY OTBETY, M TpeiacTaBiieH oTBeT. [Ipm
9TOM JIOITYCKAETCS PEIICHNE KO YaCTSIM» (C MPOMEKYTOUYHBIMH BBEIYUCICHUSMH).

[IpaBwibHO 3amucaHbl HEOOXOJMMbIE (OPMYJIbI, MPOBEJICHBI BBIUYUCICHUS U
MONYyYeH OTBET (BEpHBIH HIIM HEBEpHBIH), HO JONYyIICHA OINMOKAa B 3aIMCH
KpaTKOT0 ycJIOBuUS Wi niepeBoje enunun B CH.

N
[IpencraBineHo MpaBHJIBHOE pELICHWE TOJNBKO B 00mIEM BHIE, 0€3 KaKuX-Tu0o
YHCJIOBBIX PacYETOB.

N
3anucanbl ypaBHeHHs W (OpPMYIJbI, NPUMEHEHHUE KOTOPBIX HEOOXOJUMO U
JIOCTaTOYHO JJIsl PelIeHus 3a/laui BIOPAaHHBIM CIIOCOOOM, HO B MaTeMaTHYeCKUX
HpeO6pa30BaHI/IHX WJIN BBIYUCIICHUAX JONTYIICHA omuoKa.

3anucaHbl ¥ UCMOJB30BAHBI HE BCE HCXOJHBbIE (DOPMYJIBI, HEOOXOIUMBIC JIJIs
pElLIeHUs 3a/1a4uu.
nJIn

3amnucaHsl Bce HCXOJHBIC q)OpMyJ'II)I, HO B OJIHOM M3 HUX JA0IyHicHa OIIHOKA.

Bce ciywan pemieHusi, KOTOpbIe HE COOTBETCTBYIOT BBHIIICYKA3aHHBIM KPUTEPHUSIM
BBICTABJIEHUS OIEHOK B 1, 2, 3 Oaa.

Makcumanvrviii 6aun
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Kpurepun ouennBanus 3aaanuii ¢ pa3BépHYTHIM 0TBETOM

YCTpoiicTBO 3a1MMTHOI0 OTKJIIOYEHHS

JXKW3HB COBpPEMEHHOTO UENIOBEKAa HEBO3MOXHO TIPEJACTAaBUTh 0€3  Pa3sTHYHBIX
IEKTPONPUOOPOB. DIEKTPHUUECKUE JIAMITbI, 3JIEKTPOIUIUTHI, AIIEKTPOYaHUKHU, TEICBU30PbI,
XOJIOMIIBHUKH, ayAHO- ¥ BUJCOCHCTEMBI, (DEHBI I MHOTHE IpyTHE MICKTPONPHOOPHI IPOTHO
BOIIIM B Hamly Xm3Hb. Jlus obecnedeHust pabOTBHI 3THUX NPHOOPOB BCE MOMEIICHUS,
IIpeAHA3HAUYEHHbIE A IOCTOSHHOI'O WJIM BPEMEHHOIO IIPOJKUBAHMUS  UEJIOBEKa,
anekrpudunupyrorcs. CraHAapThl, NPUHATHIC B HaMEHl cTpaHe, NPEIyCMATPUBAIOT
MOJIKITIOYEHHE  JJICKTPONPUOOPOB K TepeMeHHoMYy Hampspbkeruto (220 B, 50 T'm).
B nomeltienre 0ObIYHO BBOJSATCS TPU MPOBOJA — HyJeBOH, (pasHblil n 3asemirtromuil. Ilpu
MOJKITIOUEHUH BUIIKU 3JIEKTPOIIPUOOpa MEKAY HYJIEBBIM M (Da3HBIM IPOBOAOM (IIOCPEICTBOM
po3eTkn) Ha npubop nogaércs Hy)KHOE NEPEeMEHHOE HaNps KeHue, M B Lenu mnpudopa
HAuMHAET IPOTEKATh IEPEMEHHBIN IEKTPUUECKUN TOK. 3a3eMIIAIOIIUI IPOBOJ IPU IIOMOIIN
CHENUAIBHOTO KOHTaKTa, UIMEIOLIEr0Cs B PO3ETKE, MOAKII0YAeTCs K KOpITycy npuoopa.

Ilockonbky HEPEMEHHOE HAIPSKEHUE, O KOTOPOM HUAET peub, OHACHO AN JKM3HHU,
Ba)KHOHU 3amaueil sBisieTcst obecredeHne O0e30IaCHOCTH MOAKIIOUCHUS 3ICKTPONPHOOPOB.
B yacTHOCTH, HEOOXOIUMBI CIELHANbHBIE NPHUCIOCOOTIEHUS, KOTOphle O00eCHeuynBaroT
OTKJIIOYEHHUE IIOMELICHUS OT CEeTU IIEPEMEHHOI0 HAIpPSKEHMS B Cllydyae BO3HUKHOBEHUS
YTEUKH 3JEKTPUYECKOro TOKa u3 (a3HOro IMpoBOJA HA 3a3eMIIAIOLIMH NPOBOJ — 4epes3
MOBPEXKAEHHYIO H30JIALMIO WIM uelloBeueckoe Tejo. Takoe HMPUCIOCOOJCHHE Ha3blBaeTcs
YCTpOHicTBOM 3alMTHOTO oTKJI04YeHHs (Y30).

Pucynox. Ipunyun oeticmeust ycmpouicmea 3awumnozo omxiouenus (¥Y30)

[Mosichum mpunnun aeiicteus Y30 mpu moMomu pucyHka. Bxopasmiye B momelieHue
HyjeBoil u Qasuelii nposoxa (0 u @) nmoxkimroyaroTcs K BXoAHbIM KoHTakTaMm (1) Y30, a
NPOBOJA, UAYIIME K PO3ETKaM — K BBIXOJHBIM KOHTakTaM (2) Y30. 3azeminstomuii mpoBoj
(3) k¥ Y30 He moakitoyaeTcs, OH IMOACOEAMHSETCS HANPSMYH K CHEIHAILHOW KlleMMe
B posetke. [y Bxmouenust Y30 (M moaum HAPsDKEHUS! B PO3ETKH ) HY)KHO Ha)KaTh KHOIIKY
(3) — B pe3ynbTaTe 3TOr0 NPYKUHHBIE KOHTAKTHI (4) 3ambIkatoTcsa, 1 Y30 mpomycKaeT TOK.
[Tpu 5TOM OAHOBPEMEHHO BKJIIOYAETCS TTUTAHUE AIIEKTpOMarHuTa (5), KOTOPbIN yIepKuBaeT
KOHTakThl (4) B 3aMKHYTOM cocTossHMM. HyneBoil u (as3Hbli NpoBOJa PACHOIOKEHBI
napajuleJIbHO APYT APYTY U IIPOXOJAT 4epe3 OTBEpCTHE B Kapkace, Ha KOTOPOM HaMOTaHa
Karymka (6), comep)kamasi MHOTO BHUTKOB TIPOBOJIOKH (HyJIeBOW W (a3HBIA MPOBOAA HE
UMEIOT AIIEKTPUYECKOro KOHTaKTa ¢ KaTykoi). [Ipu HopmanbHO# paboTe 31eKTponpruOopoB
TOK, TEKyIIMi no (asHOMY IpOBOAY, B TOYHOCTH PaBeH TOKY, TEKYyLIEMy IO HYJIEBOMY
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MpOBOAY, NPUYEM B KAKJIBIH MOMEHT BpPEMEHHM 3TH TOKH TEKYT B IPOTHBOIOJIOKHBIX
HampaBieHuAX. [1o3ToMy mpu HOpPMalbHOW padOTe 3JIEKTPONPUOOPOB MAarHUTHOE IIOJIE,
CO3]1aBa€MO€ COBMECTHO TOKAaMHM, TEKYIIUMH B HYJIEBOM M B (ha3HOM IpoBOAE, OIM3KO
K Hymo. [Ipi BO3HMKHOBCHHH YTEUKH TOKa M3 (pa3HOTO MpoBOJa B 3a3¢MIIOMINI MPOBOX
(Hampumep, B pe3yjbTaTe OJHOBPEMEHHOIO IIPUKOCHOBEHMs 4YeloBeka K (asHOMY U
K 3a3eMJIIOLIEMY IIPOBOJy) OajlaHC HapyllaeTcs — TOK, TEKYLIUil 110 HyJeBOMY IIPOBOAY,
CTaHOBMTCSl MEHbBILE TOKa, TEKyIlero mno (asHoMy MpoBOAy (YacTb TOKa yTeKaeT uepes
3a3eMJIIIOLLMM IPOBOJ «MHUMO» HYJIEBOI0). BeiieacTBue 3Toro BOKpyr HyseBoro u (azHoro
[IPOBOJA BO3HUKAET 3aMETHOE I1€PEMEHHOE MArHUTHOE I10JI€, KOTOPOE BBI3BIBAET I10SBJICHHUE
O/1C uHIyKIIMM B HAMOTAaHHOW Ha Kapkac karymike (6). B pe3ynbrare B Karylike HaunHaeT
NPOTEKaTh MEPEMEHHBIM AIEKTPUYECKUM TOK, KOTOPBIA PErUCTpUPYETCS CIIEIAIUM
NIEKTPOHHBIM YCTPOHUCTBOM (7). DTO YCTPOWCTBO cpasy e pa3MblkaeT Kiod (8) u Tem
caMbIM OTKJIIOYAeT IMTaHUE 3JIEKTpoMarHura (5), KOTOPbIH, B CBOIO Oudepelb, IepecTaér
YACpPKUBATh B 3aMKHYTOM COCTOSIHMM KOHTAKTHI (4), 1 OHM IO/ ICHCTBUEM NPYKUHBI TAKKE
Pa3MBIKAIOTCS, OTKJIIOYasi PO3ETKU OT HYJEBOIo U (ha3HOro MPOBOJA.

W3 npusenénHoro omnucanus sicHo, uto Y30 Oyzmer cpabaTbiBaTh BO BCEX Cilydasx,
Korja OyZeT CTaHOBUTHCS OTIMYHBIM OT HYJS CyMMapHBIH TOK, TEKYILUH depe3 HyJIeBOW H
(hazHbIil TpOBO/IA, IPONYIIEHHBIE Yepe3 KarymKky (6). Y30 KOHCTpYUPYIOT Tak, 4TOOBI OHO
cpabaTplBaI0 W pa3pblBAJIO IHTAIOIIYIO IENb 32 MAaKCUMAaJIbHO KOPOTKHH MPOMEXYTOK
BPEMEHH, YTOOBI AJICKTPUUECKUII TOK HE YCIIell HAHECTH BPEJl YEeJI0OBEUECKOMY OpraHU3MYy.

[Ipy MOHTa)ke »HIEKTPONPOBOAKM K BXOAHBIM KOHTakTaM Y30 MpaBHIBHO
MIOJIKITIOYMITN HyJleBoW M (azHbId nipoBoa. [Ipn moakitoYeHnn xe dIeKTponpudopa
K BBIXOJHBIM KOoHTaKkTaM Y30 ¢a3Hblil MpoBOJ NOAKIIOYMIN IPaBUIbHO, & HYJIEBOH
¥ 3a3eMJSIIONMA TpoBoja mepenytanu wMecrtamu. Cpaboraer mu Y30 mocrne
BKJIFOUEHUS dIeKTponpudopa? OTBET MOSICHUTE.

O0pa3zen BO3MO:KHOT0 OTBETa

1. Ja.

2. [locne BKIrOYEHUS SIIEKTPONpHOOpa TOK HAYHET TeYb 4Yepe3 Hero mo ¢asHoMy M IO
3a3eMJISIOLEMY MTPOBOJY, a 10 HYJIEBOMY NPOBOIY TOK Te4yb He OyjaeT BoBce. B pesyipraTe
BOKpPYT (ha3HOTO TPOBOJA CO3JIACTCS HECKOMIICHCHPOBAaHHOE MEPEMEHHOE MarHUTHOE IOJIe,
KOTOpO€ MpHBEAET K BOSHUKHOBeHUIO B KaTymike DJ(C naayknun, u Y30 cpaboTaer.

Conep:xaHue KpuTepus banbl

IIpencraBnen mNpaBHIIBHBIML OTBET HAa BOINPOC U IPUBENEHO JOCTATOYHOE 2
000CHOBaHUE, HE coJeprKallee OUIMOOK.

[IpencraBieH MpaBUIBHBIA OTBET Ha MTOCTABICHHBIN BOIIPOC, HO €ro 000CHOBaHUE
HE SBJISETCS] AOCTATOYHBIM, XOTS COIACPKUT 00a dJIeMEeHTa MPaBUIILHOTO OTBETa
HJIK YKa3aHUC Ha (1)I/I3I/I‘IeCKI/Ie SIBJICHUSA (BaKOHH), MMPpUYaCTHBIC K 060y)i<}1aeMOMy
BOIIPOCY. 1
NN

[IpencraBneHsl KOPPEKTHBIE PACCYKACHUS, IPUBOAIINE K IPABUIBHOMY OTBETY,
HO OTBET SIBHO HE C(hOPMYJIUPOBaH.

[IpencraBnensl O0IIME pacCyXIEHUs, HE OTHOCANIMECS K OTBETy Ha
[OCTaBJICHHBIN BOIIPOC.

nim 0
OTBeT Ha BOIIPOC HEBEPEH, HE3aBUCHUMO OT TOTO, YTO PACCYKICHUS TPaBHUIILHBI,
HEBEPHBI WJIA OTCYTCTBYIOT.

Makcumanvrviii 6aun 2
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Hcnonp3ys wrtatuB ¢ My(QTOH M JAnKoi, MIApUK ¢ NPUKPEIUIEHHONH K HEMY HHTBIO,
JUHEHKY W 4Yachl C CEKYHJHOW CTpeikoi (Wi CcekyHaomep), cobepute
9KCIEPUMEHTABHYIO yCTAHOBKY JJsl HMCCIEJOBaHHS 3aBHCHUMOCTH IEpHOja
CBOOO/IHBIX KONEOAHMW INapWKa, MOJBEIICHHOTO HAa HHUTH, OT JUIMHBI HUTH.
Omnpenenute BpeMs 30 MOJTHBIX KoJeOaHUH M BBIYMCIUTE YACTOTY V KOJICOAHMH A
TpEX Cilyyaes, KOT/Ia JUIMHA HUTH paBHA COOTBETCTBEHHO 1 M, 0,5 M 1 0,25 ™.

B Gnanke oTBEeTOB

1) caenaiiTe pUCYHOK KCIIEpUMEHTAIbHON YCTaHOBKY;

2) yKaKUTE pe3yJabTaTbl MpSIMBIX HM3MEPEHHH 4YHucia KojeOaHuil W BpeMeHH
KOJICOAHUH JUIsl TPEX JUTHMH HUTH MasTHUKA B BUJIE TaOJIUIIbI;

3) BBIYUCIINTE YACTOTY V KOJIEOAHUHN ISl KaXK/I0TO Cydasi U pe3yJIbTaThl 3aHECHTE B
TaoNHIy;

4) chopmynupyiiTe BBIBOA O 3aBHUCUMOCTH YaCTOTBI CBOOOAHBIX KoseOaHUit
HUTSHOTO MasiTHUKA OT JTMHBI HATH.

XapakTepucTHKa 000py10BaHus

[Ipu BBITIOTHEHNH 33aHUS UCTIOJIB3YETCsl KOMILIEKT 00opynoBanusi Ne 7 B cocTase:

* IITAaTHB ¢ My(TOI 1 NaNKOM;

* METPOBast IMHEWKA (IOTPEUTHOCTh 5 MM);

* [IAPUK C MPUKPETUIEHHON K HeMy HUTHIO AnuHo# 110 cm;

* JaChl C CEKYHTHOHM CTPEITKOH (M CEKyHIOMED).

Buumanue! Tlpu 3ameHe kakoro-nmudo 371eMeHTa 000pyJOBaHUS Ha aHAJIIOTHYHOE C JPYyTUMH
XapaKTepUCTHKaMH HEOOXOJMMO BHECTH COOTBETCTBYIOIIME W3MEHEHHs B oOpasern
BBITIOJTHECHHUS 3aJaHHS.

O0pa3sen BO3MOKHOI0 BBINOJTHEHUS
1) pUCYHOK 3KCIIEpPUMEHTAIbHON yCTaHOBKU:

2), 3).

Ne Jnuna Yucio Bpewms Yacrora
HUTH KoJIcOaHMI KoJIcOaHH KOJIcOaHMIA
1 (m) n t(c) v="(1/c)

t

1 1 30 60 0,5

2 0,5 30 42 0,7

3 0,25 30 30 1

4) BeiBoa: Ipu YMEHBLICHUH JUIMHBI HUTH YacTOTA CBOOOIHBIX KOJICOaHUI HUTSIHOTO
MasTHUKa yBEITMYNBACTCSI.

Ykazanue sxcnepmam

1. C yuéToM HETOYHOCTH U3MEPEHUs JUIMHBI HUTH, IIOTPEIIHOCTH YaCOB U BPEMEHH peaKUu
9KCIIEPUMEHTAaTOpa HM3MEPEHHWE BPEMEHH KOJICOaHWW ¢ CUWTAeTCS BEPHBIM, €CIH €ro
3Ha4YeHHUe MoMNagaeT B MHTEePBal +1 ¢ K yKa3aHHBIM B TaOJHIIE 3HAUCHHSM.

2. Hanmuuue BbIBOJa O (PYHKIMOHAIBHOW 3aBUCHMOCTH MEXAY JIMHOW HUTH M YacTOTOM
KoNeOaHWi MasTHHKAa He sBIseTcsd 00sA3aTeNbHBIM, JOCTATOYHBIM CUYHTAETCS BBIBOJ
0 KaueCTBEHHOHN 3aBUCUMOCTH.
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Conep:xaHue KpuTepus banawbl

ITonHOCTBIO TPaBUIIBHOE BBITIOJIHEHNE 3aJaHNsl, BKIIIOYAOIIEE:

1) mpaBUIILHO BBHITIOJTHEHHBIA PUCYHOK SKCIIEPUMEHTATLHONW YCTAHOBKH;

2) MpaBUIIBLHO 3aITMCaHHBIC PE3YJIBTATHl MPSMBIX H3MEPEHUH (B JAHHOM ClIydae —
0711 yucna Konebanuti u pemeHy Korebanuil 0isi mpéx usmepenutl), 4
3) nmpaBHIIBHO 3aNMCaHHBIC PE3YJIbTAThl KOCBEHHBIX H3MEPEHUH (B JAHHOM Cllydae
— yacmomwl Koiebanuil);

4) chopMyIMPOBAHHBIN MTPABMIILHBIN BBIBO/.

IIpuBeneHs! Bce eMeHTHl IPaBUIILHOTO oTBeTa 1—4, HO

— JIOMyIeHa OIHMOKA P BEIYUCICHUN 3HAYSHUSI HCKOMOH BEITMYUHBI;
i

— JIOMyIeHa OMHOKa MPU 0003HAYCHNH €IMHUI] U3MEPEHUS HCKOMO BEJTMYHHBI; 3
i

— JIOIyIIIeHa OIMMOKa B CXEMAaTHYHOM PHUCYHKE DKCIIEPUMEHTAIHLHON YCTaHOBKH,

WM PUCYHOK OTCYTCTBYET.

CrenaH pPUCYHOK OKCIEPUMEHTAJIbHOH YCTAaHOBKHM, IIPABWJIBHO IPUBEIEHbI
3HAYCHUS NPSMBIX U3MEPCHUI BEJIIMYMH, HO HE 3amucana Gopmyna Juis pacuéra
MCKOMOM BEJINYMHBI U HE TOJIy4eH OTBET.

NI
[IpaBunbHO TpHUBENEHBI 3HAYCHHS MPSAMBIX H3MEPEHHWH BEIMYHMH, 3alucaHa
(dopmyna g pacuéra HCKOMOM BEJIMUMHBI, HO HE MOJY4YeH OTBET U He NpuBenéH| 2
PHUCYHOK 3KCIIEpUMEHTAIHHON YCTaHOBKH.

Wi
[IpaBuIIbHO TIpUBEAECHBI 3HAUEHUS MPSMBIX U3MEPEHWUH, MPHUBENEH MPABUIBHBIN
OTBET, HO OTCYTCTBYIOT PHCYHOK DKCIIEPHMEHTAIBHON yCTAHOBKU U (GOpMYJIa ISt
pacuéra HICKOMOH BEJIMYUHBI.

3anucansl TOJIBKO HPpaBUJIBbHBIC 3HAYCHUS MTPAMBIX H3MepeHHﬁ.

nJim
IIpesncraBieHa TONBKO MPaBWIIBHO 3amucaHHas (opMylia Jjsi pacyéra MCKOMOH
BEJIMYMHBEI. 1
40051

IIpuBeneHo npaBUIBHOE 3HAYEHUE TOIBKO OJHOTO M3 MPSAMBIX H3MEPEHHH, U
cZleJlaH PUCYHOK IKCIIEPUMEHTAIILHONW YCTaHOBKH.

Bce ciyyan BbINONHEHHS, KOTOPbIE HE COOTBETCTBYIOT BBILICYKa3aHHBIM
KputepusiM  BbicTaBienus 1, 2, 3 wim 4 OamioB. Pa3po3HeHHBIE 3ammcu. 0
OTCyTCTBUE MTONBITOK BBHITIOJHEHNS 3aJIaHHSI.

Maxcumanvhviil 6an 4

MosxeT JIn TpH KaKUX-TUOO YCIOBHUSX JBOSKOBBINYKIAs CTEKJISIHHAS JIMH3a
pacceuBarh MMaJarolIni Ha Heé mapauleIbHbIA ¢BETOBOM My4oK? OTBET ITOSICHUTE.

Oo0pa3sen BO3MOKHOTO 0TBETa

1. Omeem. [la

2. ObocHnosanue. Ecin T10Ka3areib NTPEJIOMIICHHUS CpeAbl, B KOTOPOH HaXOJUTCS
JIBOSKOBBIITYKJIasl JIMH3a, OoJsblle, 4eM IoKa3aTeslb MpPelIOMIICHHS MaTepuaja JHMH3bI, TO
nuH3a OyJeT paccenBaTh Madalonni Ha He€ mapaJljIeNbHbIA cBeTOBOH my4dok. [ToaTomy eciu
JIBOSIKOBBINTYKJIYIO CTEKJITHHYIO JINH3Y MOTPY3HUTh B JKUAKOCTh C TIOKA3aTeNeM MPETOMIICHUS
OOJIBIIINM, YeM Yy CTEKJIa, TO TaKas JIMH3a OyeT PacCEeUBAIOIICH.
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CojaepixkaHue KpUTepHst

banabl

[IpencraBneH mpaBWIBHBIM OTBET Ha BOIPOC,
000CHOBaHUe, HE coJeprKalliee OMIHOOK.

U TPUBENCHO JOCTaTOYHOE

2

[IpencraBieH MpaBUIBHBIA OTBET Ha TIOCTABICHHBIA BOIIPOC, HO €r0 000CHOBaHHE
HE SBJISIETCS JOCTATOYHBIM, XOTS COIEPXKHUT 00a dJIeMEeHTa MPaBUIBHOTO OTBETA
WM yKa3zaHue Ha (GU3NYECKHE SBICHUS (3aKOHBI), IPHYACTHBIC K 00CYXI1aeMOMY
BOIIPOCY.

NN
IIpencraBieHsl KOPPEKTHBIE PACCYKICHNUS, IPUBOAIINE K IPABUIBHOMY OTBETY,
HO OTBET SIBHO HE ChOpPMYITHPOBaH.

[IpencraBiaensl  oOmme pacCyXIeHHs, He
MOCTaBJIEHHBINA BOIIPOC.

OTHOCAIIHUECA K OTBETY Ha

NN
OTBeT Ha BOIIPOC HEBEPECH, HE3ABUCUMO OT TOI'O, YTO PACCYXKACHUS IPABUIIbHBI,
HEBCPHBI UJIN OTCYTCTBYIOT.

Maxcumanvnoil 6ann

2

To4e4HOE TENO HAYMHAET JABUTATHCS MO TOPH3OHTAIBHOMN IUIOCKOCTH M3 COCTOSHUS

ITOKOs C INOCTOSAHHBIM YCKOpPCHUEM B IOJIOKHUTCIbHOM

HaIlpaBJICHUN

ropu3oHTadbHON ocn OX. K KOHITy Kakoi CEeKyH/IbI OT Hadaia JBUKCHHS 3TOTO TeJa
OHO TpOWnET myTh B 12 pa3 OoONbIIMWA, YeM IyTh, NMPOWUICHHBIH UM 3a BTOPYIO

CEeKyHIy?
Bo03M0:KHBIIl BADHAHT pelieHus!
Uano: Pewenue:
St g, at*
5y ’ [Tpn paBHOYCKOPEHHOM JIBIKEHUH U3 COCTOSTHHS TIOKOS X = EE
t=? . a-
B koHIIe TepBOIi CeKyH bl KOOPIUHATA TEIa PaBHA X| = , @ B KOHIIE
. a-2?
BTOPOMH CEKyHIbI — Xy = 2

Takum 00pa3oMm, 3a BTOPYIO CEKYH/IY TEJIO MPOUJIET My Th

a a
S =X —X :5(4—1)235

paBeH
at2

S, = —
)
Ky
CoriacHo yCIIOBHIO 33]1aul L= 12, OTkyna t2 =12-3=36c2
2
CnenoBarensHo, t = 6 c.
Omeem:t=6¢c

HyTL, HpOﬁZ[eHHLIﬁ TEJIOM 3a CEKYH/J ¢ MOMCEHTA Ha4aJia €ro ABMKCHUA,

®dusnka 9 kiacc Bapuant ®M9503

Conep:xaHue KpuTepus

Bbanabr

IIpuBeneHo moHOE NMpaBMIIBLHOE PEIICHUE, BKITIOYAIOIIEE CICTYIOIINE JIEMEHTHI:
1) BepHO 3amucaHo KPaTKOE YCIOBHE 3aa4H;
2) 3anucaHbl ypaBHEHHUS] M (OPMYJIbl, OPUMEHEHHE KOTOPBLIX HE0O0XOJMMO U

JIOCTATOYHO JIUIsl PEIICHHS 33724l BBIOPAHHBIM CIIOCOOOM (B JJAHHOM PEUICHUH —
3A6UCUMOCTIIL  KOOPOUHAMbBL  MEAd Om  6PEeMEeHU Npu  PABHOYCKOPEHHOM
08UdICeHULL),

3) BBINOJIHEHBI HEOOXOJUMbIC MAaTeMaTHYEeCKHE MPeoOpa3oBaHus U PACUETHI,
NPUBOAINKE K MPABUILHOMY YHCIOBOMY OTBETY, M TpEACTaBieH OTBeT. [Ipm
JTOM JIOMYCKACTCS PEIICHUE IO YaCTAM (C TIPOMEIKYTOYHBIMH BHIYUCICHHUSIMH).

[IpaBuibHO 3amucaHbl HEOOXOAMMBIC (OPMYJIbI, TPOBEICHBI BBIYUCICHHUS H
MOJIy4eH OTBET (BEpHBIM WM HEBEPHBIH), HO JIONyIIeHAa OINMOKa B 3allUCH
KpaTKoTo YCIOBHs WM repeBoe equaui B CH.

Wi
[IpencTaBieHo TpPaBWIBHOE pENICHHE TOJIbKO B oOIIeM Buie, 0e3 Kakux-Tubo
YHCJIOBBIX PACUETOB.

i
3amucaHbl ypaBHEHHS M (OPMYJIbI, NPUMEHCHHWE KOTOPBIX HEOOXOIMMO U

JAOCTATOYHO JJId PCHICHU 3aJa4n BbI6paHHLIM CHOCO6OM, HO B MaT€MaTU4YCCKHUX
HpeO6pa30BaHHHX WJIW BBIYUCIICHUAX JOITYyIICHA onruoka.

3amucaHbl M HCIOJB30BaHBl HE BCE HCXOIHBIC (HOPMyYJbI, HEOOXOAMMBIC JUIs
pelIeHus 3a1a4n.

nJjin
3anmcaHbl Bce HCXOJHBIE (POPMYITBI, HO B OJTHOW M3 HUX JOMYyIICHA OIINOKA.

Bce cimyuan perieHus, KOTOPbIE HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPUTCPHSIM
BBICTABJICHHUS OLICHOK B 1, 2, 3 Oaia.

0

Maxcumanvrviil 6ain

3
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BemiectBo B TBEPAOM COCTOSHUM MacCod 5 KI' ¢ YJENbHOW TEMIOTOW IJIaBICHUSA
60 x/x/kr nomewmaroT B sexTpuueckyro neus ¢ KIIJA 80%. I'padux 3aBucumoctu
TEMIIEPATYPHI / ATOTO BEIIECTBA OT BPEMEHHU T U300paxE€H Ha pucyHke. Onpenenure

MOIITHOCTH BHCKTqueCKOﬁ IICYH.
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Bo3MoxkHBIIH BAPUAHT pellieHust

ano: \Pewienue:
T :650 Kril y Tennora, He0OX0aUMas s TOTO, YTOOBI PACIUIaBUTH BELIECTBO:
= 60 xJx/kr =
= 60000 JIx/xT; Temtora, moctymnaromas K BEIECTBY OT neuu: ¢ = N - At.
’ 2 2
n=280%=0,8. KHI[HG‘IHZ?’]ZQ:—m,OTKyIIaNZ .
N=2 q N - At n-At

r1aBieHus 3aTpayeHo At =27 —2 = 25 munyt = 1500 c.

60000 - 5
Torpa N= ————— =250 Br.
0,8-1500

Omeem: N = 250 Br.

0 = Am.

M3 ropr30HTaIBHOTO y9acTKa rpad)iika HaXOANM, 4TO Ha IIPOLEecC

Cojep:xaHue KpuTepusi

banabl

[TpuBeneHO MOIHOE MPaBUIbHOE PEIICHNE, BKIIOYAIOIEE CIETYIONINE JIEMEHTHI:
1) BepHO 3amrcaHo KpaTKOE YCIOBHUE 3aa4H;

2) 3anucaHbl ypaBHEHHs U (HOPMYJIbl, IPUMEHEHHE KOTOPBIX HEOOXOIMMO 1
TIOCTATOYHO ISl PENIEHHS 3a/1a4l BEIOPAHHBIM CIIOCOOOM (B JTAHHOM PEIICHUU —
Popmyna 01 Kouuecmea menjionol, 3ampaiuéaemoo Ojis NiA6IeHUs.
seusecmea; popmyna Ot CéA3U KOIULECMEA MENnombl U MOWHOCMU, (HopMyra
05t onpeodenenust KI1J]);

3) BBIMONIHEHBI HEOOXOIMMBIE MaTEeMaTHUYECKHE IpPeoOpa3oBaHUsl U PacyEThl,
MPUBOASIIME K MPaBWIBHOMY YHCIOBOMY OTBETY, M HpeACTaBieH oTBeT. [Ipy
DTOM JONYCKAETCS PEIIEHUE IO YacTIM» (C MPOMEKYTOUHBIMH BEIYMCICHUSIMH ).

[MpaBunbHO 3ammcaHbl HeoOXoAUMBbIE (HOPMYJBI, NPOBEAEHBI BBIYUCICHHS, H
[OJy4eH OTBET (BEpHBI WM HEBEpHBIN), HO JOIYyIIeHa OIIMOKAa B 3alUCH
KpaTKOro yciaoBus wiu nepesoje eaunui B CH.

Wi
[IpencraBieHo MpaBWIIBHOE peIIEHHE TONBKO B 00IIeM BHJIE, 0e3 KaKHX-JTHOO
YMCJIOBBIX PACYETOB.

Wi
3amucaHbl ypaBHEHUs M (OPMYJIbl, IPUMEHEHHE KOTOPBIX HEOO0XOOUMO H
ITOCTATOYHO JJIsl peIieHHs 33724k BEIOPAHHBIM CIIOCOOOM, HO B MaTeMaTHYeCKUX
npeoOpa3oBaHMAX WM BBIYMCICHUAX JOMYIIEHa ONTHOKa.

3amucaHbl U HCIOJIb30BaHBI HE BCE HMCXOJHBIC (OPMYIIbI, HEOOXOAUMBIEC MIJis
[pEIICHUS 3aauu.
nimn

Banucadbl Bce MCXOAHbBIE (DOPMYIIBI, HO B OJHOM M3 HUX JIONMYILEHA OIIHOKA.

Bce ciryuam pemieHns, KOTOPbIE HE COOTBETCTBYIOT BBINNCYKA3aHHBIM KPUTEPHUSIM
BLICTABJIEHHUsI OLICHOK B 1, 2, 3 Oaia.

Maxcumanvuviii 6ann
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Kpurepuu oneHuBaHus 32JaHUI ¢ Pa3BEPHYTHIM 0TBETOM
Y CeTpoiicTBO 3a1IUTHOT0 OTKJIKYEHUS

JKu3Hb COBPEMEHHOTO 4YellOBEKa HEBO3MOXKHO TIPEJICTaBUTh 0€3  PasluYHBIX
AIEKTPONPUOOPOB. DIEKTPHUUECKUE JIAMITBI, SJICKTPOIUIUTHI, DIIEKTPOYAHHUKH, TEICBH30PHI,
XOJIOAWIBHUKY, ayAHO- U BUACOCUCTEMBI, (DEHBI 1 MHOTHE APYTHE NEKTPOIPUOOPHI IPOYHO
BOIIUIM B Hamly »u3Hb. Jlns oOecredeHus: paboOThl 3THX MPHUOOPOB BCE IMOMEIICHUS,
NpeAHa3HAYeHHble Uil  TOCTOSHHOTO WM  BPEMEHHOTO  IPOKMBAHMSA  YellOBEKa,
atexkrpuunupyrorcs. CTaHaapTbl, NPUHATBIE B Haumled cTpaHe, IperycMaTpUBaroT
MOJKITIOUEHNUE  DIEKTPONPHOOPOB K TMepeMeHHoOMYy Hanpsbkenuto (220 B, 50 I'm).
B nomenienne 00bIYHO BBOASATCS TPH MPOBOJIA — HYJIEBOH, (as3HbId U 3a3emisitoniuid. [Ipu
MIOJIKITFOUSHHUN BUITKU SJICKTPOIIPHOOpa MEKIY HYJIEBBIM M (Da3HBIM IPOBOAOM (IIOCPEICTBOM
po3eTku) Ha mpuOOp MOAAETCS HY)KHOE IMEPEeMEHHOE HANpsDKeHHWe, W B I[enu npubdopa
HAYMHACT NPOTEKATh MEPEMEHHBIN AIIEKTPUICSCKUI TOK. 3a3eMIISIOIINN TIPOBOJT TIPU TTOMOIIIH
CHEeNUAFHOTO KOHTAKTa, HMEIOIIErOCs B PO3ETKE, OJKIII0YAETCS K KOPITyCy mproopa.

[Tockonbky mHepeMEeHHOE HaIpPsKEHHEe, O KOTOPOM HAET peub, OMAcHO AJIS JKM3HH,
BaXKHOW 3aj1aueil sBIsieTcss oOecriedeHrne Oe30MacHOCTH MOJKIFOUCHHS 3JICKTPOIPUOOPOB.
B wacTHOCTH, HEOOXOAMMBI CIEIHAbHBIE MPUCIIOCOOJICHHS, KOTOpbIe OOECIeUUBAIOT
OTKJIIOUYEHHE IIOMEIIEHUS OT CeTH MEePEeMEHHOr0 HANpsIKEHUS B Clyyae BO3HUKHOBEHHS
YTEUKH 3JEKTPUUYECKOT0 TOKa M3 (Da3HOro MpoBOJA Ha 3a3eMIISIIOLIMHA MPOBOJ — depes3
MOBPESKAEHHYIO H30JIALMIO WM YeJIOBeYecKoe Teno. Takoe MpUCIOocoOJeHHE Ha3blBaeTCs
ycTpoiicTBoM 3amuTHOro orkiovyenus (Y30).

Pucynox. Ipunyun oeticmeusi ycmpoticmea sawumuoz2o omraovenus (Y30)

Hosicaum npunnmn aevicteus Y30 mpu momouy pucyHka. Bxoasmme B momerieHue
HyneBoi u ¢a3ubiii npoBoja (0 u @) nmoakimovaroTces K BXoAHbIM KoHTakTtaMm (1) Y30, a
MPOBO/IA, UAYIINE K PO3ETKAaM — K BBIXOJAHBIM KOHTakTaM (2) Y30. 3azemisromuii TpoBo.I
(3) x Y30 He moakimo4aeTcs, OH MOJCOSAMHICTCS HANPAMYIO K CIEHNHaIbHON KiIeMMe
B po3zerke. /s BriaroueHus Y30 (1 Hogayy HaIPsHKEHUS B PO3ETKH) HY)KHO Ha)KaTbh KHOIKY
(3) — B pe3ynpTaTe 3TOTO MPYKUHHBIC KOHTAKTHI (4) 3aMbIkaroTCs, 1 Y30 TpomycKaeT TOK.
[Ipu 5TOM OAHOBPEMEHHO BKIIIOYAETCS] MUTAHUE JIEKTPOMArHuTa (5), KOTOphIi yAep:KuBaeT
KOHTakThl (4) B 3aMKHYTOM cocTOssHMM. HysneBoll u ¢a3Hblii IpoBoxa pacroIOKeHbI
napajuleNbHO APYT APYTY M MPOXOJAT 4epe3 OTBEPCTHE B Kapkace, Ha KOTOPOM HaMOTaHa
KaTymka (6), colxepraiiasi MHOIO BHTKOB NPOBOJIOKHM (HysneBOW M (a3HbIi IpoBoda He
HUMEIOT BIIEKTPUIECKOro KOHTaKTa ¢ KaTymkoi). [Ipu HopManbHOW paboTe 351eKTponpruOopoB
TOK, TeKyIIui 1o (asHOMY HpOBOAY, B TOYHOCTH pPaBeH TOKY, TEKyLIEMy MO HYJIEBOMY
MPOBOJY, NMPUYEM B KaXKAbIi MOMEHT BPEMEHH O5TH TOKH TEKYT B IPOTHUBOIOJIOKHBIX
HanpaBieHuax. [lo3ToMy mpu HOpManbHOW pabOTe 3IEKTPONPUOOPOB MAarHUTHOE MIOJIE,
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CO3/1aBa€MO€ COBMECTHO TOKAMHM, TEKYyILMMM B HYJIEBOM MU B (a3HOM IIpoBoje, OIM3KO
K Hymo. IIpn BO3HHNKHOBEHNMM YTEYKHM TOKa M3 (Pa3HOrO MPOBOJA B 3a3EMIIIIOIINN TPOBOJ
(Hampumep, B pe3yjbTaTe OJHOBPEMEHHOIO IMPHKOCHOBEHHsA 4YeJoBeKa K (da3sHOMYy U
K 3a3eMJIIOLIEMY [IPOBOJy) OajlaHC HapyllaeTcss — TOK, TEKYLIUH 110 HyJeBOMY IPOBOY,
CTaHOBMTCSl MEHbILE TOKa, TEKyIIero mno (asHoMy MpoBOAY (YacTh TOKa yTeKaeT uepes
3a3eMJIIOLINH IPOBOA «MHUMO» HYJIEBOro). BeilencTBue 3TOro BOKpyr HyJeBOro u (azHoro
IIPOBOJa BO3HUKAET 3aMETHOE [IEPEMEHHOE MarHUTHOE I10JI€, KOTOPOE BbI3bIBAET IIOSBJICHUE
O/1C uHIyKIIMK B HAMOTAaHHOW Ha Kapkac karyuike (6). B pesynbrate B karylike HaunHaeT
NPOTEKaTh IEPEMEHHBIM JIIEKTPUYECKHH TOK, KOTOPBIA PETHCTPUPYETCS  CIEIALUM
3JIEKTPOHHBIM yCTpOHCTBOM (7). DTO yCTpOMCTBO cpa3y K€ pa3MbIKaeT K04 (8) m Tem
caMbIM OTKJIIOYAeT MHUTaHHWE 3JIeKTpoMarHura (5), KOTOPBIH, B CBOIO ouepedb, IepecTaér
YAEepKUBaTh B 3aMKHYTOM COCTOSTHMH KOHTAKTHI (4), 1 OHH MO JIEHCTBUEM TPYKUHBI TAKKE
pa3MbIKAlOTCA, OTKIIOUYasi PO3ETKU OT HYJIEBOTo U (ha3HOTro MPOBOJA.

W3 npusenénnoro omucanus sicHo, uto Y30 Oyzmer cpabarbiBaTh BO BCEX Cllyyasx,
Korja OyAeT CTaHOBUTHCS OTIMYHBIM OT HYJS CYMMapHBIH TOK, TEKYIIUH 4epe3 HyJeBOH H
(azHbIil TPOBO/IA, PONYIICHHBIE Yepe3 KarylKy (6). Y30 KOHCTPYUpPYIOT TakK, YTOOBI OHO
cpabaThiBaJI0O M pa3pbIBAJO MHUTAIONIYIO LENb 332 MaKCHUMaJIbHO KOPOTKHI IPOMEXYTOK
BpPEMEHH, YTOOBI DJIEKTPUYECKUI TOK HE YCIesl HAHECTH BPeJl YeJIOBEYECKOMY OpraHU3MY.

[Ipu paboTte amekTponpudopa Mpou30meEn oOpbIB HYJIEBOTO MPOBOJA, B PE3ysbTaTe
4yero npubop nepecran padorath. [ pydo HApyNIUB TEXHUKY 0€30TIACHOCTH, YEJIOBEK
MOMBITAJICS TIOYMHUTH TNpPHUOOp, HE OTKIYHB €ro OT CETH, H CIydYaiHo
OTHOBPEMEHHO NPUKOCHYJCS K (ha3HOMY MPOBONY M K 3a3eMJIEHHOMY KOPIYCY
npubopa. Cpabotaet nu ipu 3ToM Y30? OTBET MOSICHUTE.

O0pa3en BO3MOKHOTO 0TBeTa

1. a.

2. [Tpu omHOBpEeMEHHOM NPUKOCHOBEHUH YeJIOBEKa K (Pa3HOMY M K 3a3eMIISIOIIEMY ITPOBOY
TOK HayHET Teub Mo (asHOMY MPOBOJY, Aajiee Yepe3 TEeNO YeNOBeKa M 110 3a3eMIIIOLIEMY
npoBojy. [1o oGopBaHHOMY HYJIEBOMY MPOBOJY TOK MPH 3TOM Teub He OyneT. B pesyrbraTe
BOKpYT (pa3HOTO MPOBOAA CO3JACTCS HECKOMIIGHCHPOBAHHOE MEPEMEHHOE MAarHUTHOE TIOJIE,
KOTOpO€ NpUBEIET K BOSHUKHOBeHMIO B KaTymke DJ[C unaykiuu, u Y30 cpaboTaer.

Cojaep:kaHue KpuTepHsi Bajibl

[IpencraBieH mNpaBUIIbHBI OTBET Ha BOMNPOC U IPHUBEAEHO JOCTATOYHOE 2
000CHOBaHUE, HE coJeprKallee OMIHOOK.

[IpencraBieH MpaBUIIBHBIA OTBET Ha MIOCTABICHHBIA BOIIPOC, HO €0 000CHOBaHHE
HE SBJIAETCS AOCTATOYHBIM, XOTS COIEPKUT 00a 3JIeMEeHTa MPaBUIILHOIO OTBETa
WK yKa3zaHWe Ha (U3MYECKHE SBICHUS (3aKOHBI), IPUYACTHBIE K 00CyXIaeMoMy
BOIIPOCY. 1
NN

IIpencraBiaensl KOPPEKTHBIE PACCYKICHNUS, IPUBOSIINE K IPABUIBHOMY OTBETY,
HO OTBET SBHO HE ¢(hOPMYIHPOBaH.

[IpencraBiaensl  oOmmMe pacCykOEHMsA, HE OTHOCAIIMECS K OTBETy Ha
MOCTaBJIEHHBIN BOIIPOC.

NN 0
OTBeT Ha BOIPOC HEBEPEH, HE3aBUCUMO OT TOIO, YTO PACCYXKIEHUS IIPABUJIbHBL,
HEBEPHBI MIIM OTCYTCTBYIOT.

Maxcumanvhvii 6ain 2
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(ITo matepuaram Kamzeeroii E.E.)
Hcnonp3yst mtatuB ¢ MyQpTOH M JIANKOM, MIAPUK C MPUKPEIUIEHHONH K HEMY HUTHIO,
JUHEHKY M 4achl C CEKyHIHOH CTpelkoH (WM cekyHaomep), cobepure
OKCIIEPUMEHTAIBHYIO YCTAHOBKY JUIS HCCJIEJOBAaHUS 3aBHCHMOCTH IIEpHOJIa
CBOOO/IHBIX KOJIEOAHW INApHKa, MOJBEUICHHOIO Ha HHTH, OT JUIMHBI HUTH.
Omnpenenure BpeMs: 30 MOJTHBIX KOJEOAHUH M BBIYMCIIUTE MEPHO KOJeOaHUU st
TpEX ciydaeB, KOT/Ia JIMHA HUTH paBHA COOTBETCTBEHHO 1 M, 0,5 M 1 0,25 M.
B 6manke oTBETOB
1) cnenaiite prCyHOK SKCIEPUMEHTAILHONW yCTaHOBKH;
2) yKa)KATe pe3yibTaThl MPSMBIX W3MEPEHHH 4YHuciia KojJeOaHui W BpeMeHH
KoJieOaHuit It TPEX JTMH HUTH MasiTHUKA B BUJIEC TAOJIUIIBI;
3) BBIYUCIIUTE TEPHOJ KOJEOAHWH /ISl KaXJOro ciaydash M pe3ylibTaThl 3aHECHUTE
B TaOIHILy;
4) chopmynupyiiTe BBIBOJL O 3aBHCHUMOCTH TMEpHOJa CBOOOJHBIX KOJeOaHUN
HUTSHOT'O MasiTHUKA OT JIJTMHBI HATH.

XapakTepucTuka 000pyA0BaHUs

[Tpu BeIMOIHEHUM 3aJaHUS UCIIOIb3YETC KOMILIEKT 00opyaoBanus Ne 7 B cocTaBe:

* TATUB ¢ My()TOU M JAIKOI;

* METpOBast JIMHEHKa (OrPEeIIHOCTD 5 MM);

* IIAPUK ¢ IPUKPETUIEHHON K HEMYy HUTHIO JuHOH 110 cvm;

* 4achl ¢ CEKYH/IHOM CTPENKOH (MM CeKyHI0MED).

Buumanue! Ilpu 3ameHe Kakoro-iudo 3jeMeHTa 000pya0BaHUs Ha aHAJIOTUYHOE C JPYyTUMU
XapaKTCPUCTHKAMH HEOOXOJMMO BHECTH COOTBETCTBYIONINE W3MCHCHHS B oOpasen
BBITIOJTHEHHUS 3a/JaHMUS.

Oo0pa3en BO3MOKHOTO BBINOJIHECHUS

1) puCYHOK BKCIIEPUMEHTAIbHON YCTAaHOBKU:!

2).3). ©
No JnuHa HUTH Yucno Bpems [Tepuon
[ (m) KOJICOaHMI KoJIeOaHUi KOJIcOaHMI
n t(c) T=t/n(c)
1 1 30 60 2
2 0,5 30 42 1,4
3 0,25 30 30 1

4) BwiBOoA: TpW yMEHBUICHHH [UIMHBI HHUTH TEPUOJA CBOOOJHBIX KOJEOAHWH HUTSIHOTO
MasiTHUKA YMEHbBIIIAeTCsl.

Ykazanue sxkcnepmam

1. C yuéToM HETOYHOCTH U3MEPEHHUS [UIMHBI HUTH, TOTPEIIHOCTH YacOB U BPEMEHH PEaKLIUU
3KCHepI/IMeHTaT0pa I/13MepeHI/Ie BpeMeHI/I KOHe6aHHI>'I { cyuTaercs BepHBIM, €Clinu €ro
3HAYCHHE MOTAaeT B MHTEPBAT +1 ¢ K yKa3aHHBIM B TaOJIMIE 3HAUECHUSIM.

2. Hannume BbIBOAa O (DYHKIMOHATBHON 3aBHCUMOCTH MEXIY JUIMHOH HUTH M TIEPHUOJOM
KOJ'[eGaHI/Iﬁ MasiTHUKA HE SABJSCTCS O6$I3aTeJ'II)HI)IM, JOCTAaTOYHbBIM CYUHTACTCSA BbIBOJ
0 Ka4eCTBEHHOM 3aBUCHMOCTH.
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Conep:xaHue KpUuTepus banawbl

[TosHOCTBIO ITPaBMIIBHOE BBITIOJIHEHNE 3aJaHNs, BKIIIOYAOIIEE:
1) mpaBUIIFHO BBHITIOJIHEHHBIA PUCYHOK HKCIIEPUMEHTAILHONW YCTAaHOBKH;
2) MpaBWJIBHO 3aNHCAaHHBIC PE3yJIbTAThl NPSIMBIX U3MEPEHNH (B JAHHOM CIIydae —
0711 yucna Konebanutl u pemeHy Korebanuil 0ist mpéx usmepenuil), 4
3) nmpaBUIIBLHO 3aMMCaHHBIE PE3YJIBTAThl KOCBEHHBIX H3MEPEHUH (B JaHHOM Cllydae
— nepuooa xoredanuil);
4) chopMynIupoBaHHBIN PaBUIbHBIA BBIBOJ.
[IpuBeneHs! Bce 2yIeMEHTHI IPaBUIILHOTO oTBeTa 1—4, HO
— OTyIIeHa OMMOKa NP BEIYMCICHUN 3HAYSHUSI HICKOMOM BEITMYUHBI;

NI
— JIOTyIIeHa OMHOKa MPU 0003HAYCHNH €JMHUI] U3MEPEHUS HCKOMOM BEIIMYHHBI; 3

W
— JomyIeHa OomuOKa B CXeMaTUYHOM PHUCYHKE 3KCIEPUMEHTAIHHONW YCTaHOBKH,
WJIM PUCYHOK OTCYTCTBYET.
CrenaH pPUCYHOK OKCHEPUMEHTAJIbHOM YCTaHOBKM, IIPAaBWJIBHO IPUBEIEHbI
3HAYCHUS NPSMBIX M3MEPCHUI BEJIIMYMH, HO HE 3amucana Gopmyna Juis pacuéra
MCKOMOI BEJINYMHBI U HE TOJIyYeH OTBET.

NI
[IpaBunbHO TpHUBENEHBI 3HAYCHHS MPSIMBIX HW3MEPEHHH BEIWYHMH, 3alucaHa
(dopmyna i pacuéra HCKOMOM BEJIMUMHBI, HO HE MOJY4YeH OTBET U He NpuBenéH| 2
PHUCYHOK 3KCIIEpUMEHTAIbHON YCTAaHOBKH.

W
[IpaBWIIbHO TIPUBENECHBI 3HAYEHUS! NPSIMBIX W3MEPEHUU, MPHUBEIEH MPaBUILHBIN
OTBET, HO OTCYTCTBYIOT PHCYHOK DKCIIEPHUMEHTAIBHOM yCTAHOBKU U (OpPMYJIa ISt
pacuéTa HICKOMOH BEJIUYUHBI.
3anucaHbl TOJIBKO MPABUIIBHBIE 3HAYEHHSI TIPSIMBIX H3MEPEHUH.

W
[IpencraBieHa TOJNBKO MPAaBUJIBHO 3amucaHHas (GopMyia i pacuéra HCKOMOM
BEJIMYNHBI. 1

W
[IpuBeneHo npaBUIbHOE 3HAYEHUE TOJBKO OJHOIO M3 MNPSAMBIX U3MEPEHMH, U
CJIeJlaH PUCYHOK KCTIEPUMEHTAILHONW YCTaHOBKH.
Bce ciywyan BbINONHEHHS, KOTOPbIE HE COOTBETCTBYIOT BBILIEYKa3aHHBIM
KpuTepusiMm  BbIcTaBieHus 1, 2, 3 wnu 4 OamwioB. Pa3posHeHHBIE 3amucu. 0
OTCyTCTBUE ITONBITOK BBHITIOJHEHUS 3aJIaHMSI.

Maxcumanvuwiii 6ain 4

Moxer mm JABOSIKOBOTHYTAasl CTCKIIsSIHHAA JIMH3a (l)OKyCPIpOBaTI) l'[a]:[aIOH_[I/Iﬁ Ha Heé

rapajuieIbHBIA CBeTOBOH IMy4oKk? OTBET MOsSCHHTE.

Oo0pa3sen BO3MOKHOTO OTBETa
1. Omeem. Jla

2. Obocnosanue. Ecnu T1OKa3atenb MPEIOMIICHHUS CPeIbl, B

KOTOpPOW  HaXOIUTCS

JIBOSIKOBOTHYTAasl JIMH3a, OOJIbINE, YeM MOKa3aTelb PEJIOMIICHHS MaTepraa JHH3bL, TO JINH3Aa
Oyner dokycupoBarh najaroluil Ha He€ mapasuieibHBI CBETOBOM myudok. [losTomMy eciu
JIBOSKOBOTHYTYIO CTCKJISTHHYIO JIMH3Y MOTPY3UTh B JKUIKOCTH C MOKAa3aTesIeM MPEIOMIICHUS

00JBIINM, YEM Y CTEKJIa, TO TaKas JMH3a OyaeT coOuparomei.
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CojaepikaHue KpUTepHsi

Bbanabl

IIpencraBnen npaBUWIIBHBIA OTBET Ha BONPOC, U MPHUBEIEHO JOCTATOYHOE
000CHOBaHUE, HE coJeprKallee OUIMOOK.

2

[IpencraBien MpaBUJIBHBIA OTBET Ha MTOCTABICHHBIN BOIIPOC, HO €ro 000CHOBaHUE
HE SBJISETCS AOCTATOYHBIM, XOTS COIACPKUT 00a 3jIeMEeHTa MPaBUIILHOIO OTBETa
HJIK YKa3aHUC Ha q)HSquCKI/Ie SIBJICHUSA (3aKOHLI), MMPpUYaCTHBIC K 060y>{<21aeMOMy
BOTIPOCY.

N
IIpencraBiaeHs! KOPPEKTHBIE PACCYKICHUS, IPUBOJAIINE K IPABUIBHOMY OTBETY,
HO OTBET SIBHO HE C(hOPMYIUPOBaH.

IIpencraBienbl  oOmiye pacCyKaeHusi, He
MOCTaBJICHHBIN BOIIPOC.

OTHOCAIIMECA K OTBETY Ha

NI
OTBeT Ha BOIIPOC HEBEPECH, HE3ABUCHUMO OT TOT'O, YTO PACCYXKIACHUSA ITPaBUIIbHBI,
HECBCPHBI NI OTCYTCTBYIOT.

Maxcumanvhvii 6an

3

ToueyHnoe Teno HaYMHACT JABUTATHCA I10 l"OpPI?;OHTaJ'IBHOﬁ IIJIOCKOCTH U3 COCTOAHUA

IIOKOA C IIOCTOSAHHBIM YCKOPEHUEM B IMOJIOXKUTECIbHOM

HarpaBJICHUA

ropusoHTanbHOH ocu OX. Bo ckonbko pa3 7 myTh, IPOHICHHBIA 3TUM TEJIOM 3a

IIATYI0 CEKYHTY, OOJIbIIIE ITYTH, TIPOMICHHOTO UM 32 BTOPYIO CEKYHIY?

Bo3MosKHBIN BAPDHAHT peIeHUs

3HAYUT, 32 BTOPYIO CEKYHAY TEJIO MPOHAET MyTh

Sy =X —X = 5(4—1)235

AHaJIOTMYHO HAXOAMUM, YTO 3a MATYIO0 CEKYHIY TelI0 NPOHAET My Th

a a
SS = XS —X4 = —(52 — 42) =90—.
2 2
CremoBaTeIbHO, ICKOMAs BEJTMYMHA pPaBHA
S5
n=—==73
52

Omeem: n=13.

ano: Pewenue:
2
d =const; at
> |TIpr paBHOYCKOPEHHOM JIBHIKEHUU M3 COCTOSIHUS ITOKOS: X = 7
S
n=-2= . a1
S B koHIe nTepBoOii ceKyH bl KOOPIUHATA TeIa PaBHA X| = , a4 B KOHIIE
. a-2?
BTOPOH CEKyHJBI — Xp = 2
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CojaepixkaHue KpuTepUst

banabl

[IpuBeneHo nosHOE NMpaBUIILHOE PEIIEHUE, BKIIIOYAIOIIEE CIETYIOIINE 3JIEMEHTHI:
1) BepHO 3anKcaHO KPaTKOE yCIOBHUE 3a/lauy;
2) 3anicaHbl ypaBHEHUs W (HOPMYJbI, HNPUMEHEHHE KOTOPBIX HEOOXOIMMO H

JIOCTATOYHO JJIsl PEIICHHUS 3aJa4ll BBIOPAHHBIM CIIOCOOOM (B TaHHOM PEIICHUH —
3a8UCUMOCT  KOOPOUHAMbI  Meld Om  BPeMeHU Npu  PABHOYCKOPEHHOM
ogudIceHUU);

3) BBINIOJTHEHB HEOOXOAWMBIC MaTeMaTHYeCKHe INpeoOpa3oBaHHs M PacyEThl,
MPUBOJSAIINE K IMPAaBUILHOMY YHCIOBOMY OTBETY, W IpEICTaBieH OTBeT. [Ipu
9TOM JIOMYCKAETCsl PEIICHUE «I10 YACTAMY (C MPOMEKYTOUHBIMU BHIYUCICHUSIMHU).

[IpaBunbHO 3amucaHbl HEOOXOAUMble (OPMYJIbl, MPOBEINECHbI BBIYUCICHUS H
MOJly4eH OTBET (BEPHBIM WM HEBEPHBINM), HO JOMyLICHA OMMOKa B 3allUCH
KpaTKOT0 YCJIOBHs Wi nepeBoje equnui] B CU.

W
[IpencraBieHo TpaBWIIBHOE PEIICHHWE TOJBKO B OOIIEM BUAe, 0€3 KaKUX-IHOO
YHUCJIOBBIX PACYETOB.

W
3anucaHbl ypaBHEHMA M (OPMYJbl, NPUMEHEHHE KOTOPBIX HEOO0XOAMMO U

JIOCTATOYHO JUIsI PEUIeHHsI 3a]]aui BEIOPAaHHBIM CIIOCOOOM, HO B MaTeMaTHYEeCKHUX
peoOpa3oBaHMSIX WM BEIYMCICHUSAX JOMYyIIeHA OIHOKA.

3anucadbl U HCIIOJIB30BaHbI HE BCE HCXOJHBIC (I)OpMy.]'ILI, HCO6XOZ[I/IMI>I€ JJIA
peUICHMA 3a1a4un.
NI

3anucaHbl Bce HUCXOJHBIC CbOpMyJ'H)I, HO B O].'[HOfI 13 HUX OOITyHICHa omnoKa.

Bce ciygan pemeHus, KOTOpBIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPHAM
BBICTABJICHUS OLIEHOK B 1, 2, 3 Oama.

Maxcumanvrviil 6ain

BemniectBo B TBEPIOM COCTOSIHUM MAacCOM 5 KT C YJIEIbHOM TEIUIOTOM IUTaBICHUS
60 x/K/Kr TTOMENIAIoT B 3JEKTPUYECKYI0 Teub MomnHocThio 250 Bt. T'padux
3aBHCHMOCTH TEMIEPATYpPHI # ITOTO BEUIECTBA OT BPEMEHH T N300pakEH Ha PUCYHKE.

Omnpenenute KIIJ[ anexTpudeckoii meyu.

i
244
7

220

208

30
T, MUH
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Bo03MO03KHBII BADHAHT pellIeHUs

C N-d7
W3 ropu30HTATILHOTO y4acTKa rpaduKka HaX0JuM, YTO Ha
TIPOIIECC TUIABICHHS 3aTPAUICHO
At =27 -2 =25munyt = 1500 c.
y = 60000 - 5 ~ 0,8 = 80%.

250- 1500
Omeem: n = 0,8 = 80%.

KIIJ] neun: = = =
q

Tornma

ano. Pewenue: Tennora, HeoOXoauMast sl TOTO, YTOOBI PACIUIABUTH
m = 5Kr BEIIECTBO:
A = 60 xJx/kr = 0 = im.
= 60000 Jx/xr Temnora, nocTynaras K BEIECTBY OT MEUH:
N=250Br
q=N-4r.
n=7? 0 Am

Conep:xaHue KpuTepus

banabl

[IpuBeeHO MOTHOE MPaBUIbHOE PEUICHUE, BKIFOYAIONIEE CICIYFONIUE JICMEHTHI:
1) BepHO 3amucaHo KPaTKOE YCIOBHEC 3aa4H;

2) 3amucaHbl ypaBHEHHS ¥ (DOPMYIIBI, IPUMEHCHUE KOTOPBIX HEOOXOIMMO U
JTIOCTATOYHO JIJISl PEIICHHUs 3a/1a4K BBIOPAHHBIM CIIOCOOOM (B JaHHOM PEIICHHU —
Gopmyna Ons  Koauuecmea  Meniomol,  3AMPAYUBAEMO20 Ol NAAGILEHUS.
sewjecmsa,; (popmyna O CesA3U KOIUYeCmea meniomovl U MOWHOCMU, opmyna
ona onpeoenenus KIIN);

3) BBINOJIHEHBI HEOOXOJUMbIE MaTeMaTH4YeCKHe MpeoOpa3oBaHus U PACUYETHI,
NPUBOJAIIKE K TPABHIBHOMY YHCIOBOMY OTBETY, M TpeiacTaBiieH oTBeT. [Ipm
9TOM JIOITYCKAETCS PEIICHNE IO YaCTSIM» (C MPOMEKYTOUYHBIMH BBIYUCICHUSMH).

[IpaBuibHO 3amucaHbl HEOOXOAMMbIe (HOPMYJIBI, MPOBEICHBI BBIYUCICHHUS H
MONYyYEeH OTBET (BEpHBIH MM HEBEpHBIH), HO JONyIICHA OINMOKAa B 3aIlMCH
KpaTKOT0 ycJIOBUs Wi niepeBoje enunui B CU.

N
[IpencTaBieHO MpPaBIIBHOE PEUICHHE TOJIHKO B 00IIEeM BHAE, 0e3 KaKHX-THOO
YHCJIOBBIX PacYETOB.

N
3anmucaHel ypaBHEHHS M (OPMYIIbI, NPHUMEHEHHE KOTOPbIX HEOOXOAUMO U
JOCTaTOYHO JJISl PeLIeHUs 3a/laui BBIOPAaHHBIM CIIOCOOOM, HO B MaTeMaTHYECKUX
npeoOpa3oBaHMAX WM BBIYHCICHUSIX JOIYyIIEeHa OINOKa.

3anucaHbl ¥ UCIOJB30BAHBI HE BCE HCXOJHBIE (HOPMYJIbI, HEOOXOIUMBIC JIJIs
pelIeHUs 3a1a4uu.
nJIn

3amnucaHsl Bce HCXOJHBIC q)OpMyJ'II)I, HO B OJIHOM M3 HUX JA0IyHicHa OIIHOKA.

Bce ciywan pemenusi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKAa3aHHBIM KPUTEPHUSIM
BBICTABJIEHUS OIEHOK B 1, 2, 3 Oaa.

Makcumanvrviii 6aun
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