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OTBeThI K 321aHUAM

Ne zaganus OTBer
1 235
4 5328
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OTBeThI K 32JaHUAM

No 3amanus OTBer
1 325
4 7124
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Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BéPHYTHIM 0TBETOM

Hcnons3ys ucrouHuk Toka (4,5 B), BompT™METp, ammepMerp, KIIKO4, peocTart,
COEIUHUTENIbHbIE TMpPOBOJAa U  pe3uctop, oOo3HadeHHbI R2, cobepure
AKCIIEPUMEHTAJIbHYI0  YCTAHOBKY Il UCCJEJIOBAHMS  3aBUCHUMOCTU  CHJIbI
AIEKTPUUECKOT0 TOKA B PE3UCTOPE OT HANPSDKEHHS HA €ro KOHIax. AOCOnoTHas
MOTPEIIHOCTh M3MEpPEeHUs CUJIbl Toka paBHa +0,02 A, aGcoyrOTHAs MOTPEIIHOCTh
n3MepeHus HanpsbkeHus pasHa 0,1 B.

Ha oTnenpHoM nucre:

1) HapuCyHTE PIEKTPUUECKYIO CXEMY IKCIIEPUMEHTA;

2) yCTAaHOBUB C TIOMOINBIO peocTaTta IMOOYEPENHO CHIIY DJICKTPHUYECKOrO0 TOKa
B 1ienu, paBHyo 0,2 A, 0,3 A u 0,4 A, 1 u3MepuB B KaXxJOM ClIydyae 3HAYCHUE
AJIEKTPUUYECKOTO HaNpsDKEHUsS Ha KOHIAX PEe3UCTOpa, YKAXKUTE pe3yJIbTaThl
U3MEPEHMsI CWJIBl TOKAa W HANpsDKEHUS ¢ YYETOM abCOTIOTHON MOTPENIHOCTH
MU3MEpeHHUs 17151 TPEX CIIydaeB B BHUJIE€ TaOHIbI (Win rpaduka);

3) chopmyaHpyiTe BBIBOI O 3aBUCHMOCTH CHIIBI JIEKTPHUECKOTO TOKA B PE3UCTOPE
OT HaIpPsDKEHUS Ha €ro KOHIIAX.

XapakrepucTuka 000py10BaHUS
[Ipy BBINOSHEHUM 3a/aHUs UCHOJB3YEeTCS KOMIUIEKT oOopynoBaHusi Ne 3
B CJIEIYIOILIEM COCTABE:

Kommiaexkt Ne 3

3J1eMEeHThI 000PY10BAHUSA peKOMeH/lyeMble XapaKTePUCTUKHU
¢ UCTOYHUK IIMTAHNA OCTOAHHOTIO | BpImpsiMUTENb ¢ BXOJHBIM HampsbkeHueM 36-+42
TOKa B wmm Oarapeineni Omox  1,5+7,5 B
C BO3MOXXHOCTBIO  PETryJIMPOBKH  BBIXOJJHOTO
HaNPSHKEHUST
® BOJIbTMETP ABYXIIPEACIbHBIN npeznen uzmepenus 3 B, C = 0,1 B;
npenen usmepenusi 6 B, C=0,2B
® aMIICpMETP ,Z[BYXHpCI[CJILHBIﬁ npeaci N3MCPCHUA 3 A, C= 0,1 A;
npenen usmepenus 0,6 A, C=0,02 A
® pe3ucTop, 0003HaunTH R1 conportusiienue (4,7+0,5) Om
® pe3ncTop, 0003HaYNTH R2 conportusienue (5,7+0,6) Om
® pe3ncTop, 0003HaunTH R3 conportusiienue (8,2+0,8) Om
e Ha0OP IPOBOJOYHBIX PE3UCTOPOB | PE3UCTOPBI  00ECIEYMBAIOT  NPOBEICHHUE
plS UCCIIEIOBaHMsI 3aBUCUMOCTH COIPOTUBIICHHUS

OT JUJIMHBI, IIOIIaAX IIOINIECPCHYHOTO CCUCHUSA
N YICIbHOI'O COIIPOTHUBIICHUS ITPOBOJHUKA

® JJTaMIIOYKa HOMHUHaJIbHOE HanpsbkeHue 4,8 B, cuna Toka
05A

e TiepeMeHHBIH pe3uctop (peoctar) |comporusieHue 10 Om

® COEIMHUTENBHBIE MPOBOAA, 10 mT.

® KJII0Y
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Bnumanue! 1lpu 3amene kakoro-in0o 31eMeHTa 000pyJAOBaHUS Ha aHAJIOTHYHOE
C JPYIMMH XapaKTEPUCTHKAMH HEOOXOJUMO BHECTH COOTBETCTBYIOIIHE
U3MEHEeHHs B 00pa3ell BBITIOJTHECHUS 3a1aHusI.

OO0pa3en BO3MOKHOT0 OTBETA

1. Cxema 3KCIepUMEHTAIBHON YCTAaHOBKHU:

' R2

posh

LR
&)

| (A) U (B)
0,20£0,02 | 1,240,1
0,30+0,02 | 1,7+0,1
0,40+0,02 | 2,240,1

WIN| -
z

3. BBIBOI[I IIpru YBCIMYCHHUH HAIIPAKCHHUA Ha KOHIAX ITPOBOJHHMKA CHJIA TOKa
B IIPOBOJHUKC YBCIIMINBACTCA.

Ykazanue sxkcnepmam
W3mepeHre HanpspKeHHsT CUMTAeTCsl BepHbIM, ecim 3HadeHne U nomanmaer
B nHrepBan £0,1 (B) k yka3aHHOMY 3HaYEHUIO

Copep:xanue KpuTepusi basibl

[TosHOCTBIO MPaBUIIBHOE BBHITIOJHEHUE 3a/IaHus, BKIIIOYAOIIee B ceOsl: 3
1) 2NEKTPUYECKYIO CXEMY IKCIIEPHUMEHTAIbHOW YCTaHOBKH;

2) MpaBWILHO 3alMCaHHBIC PE3yJbTaThl TPEX MPSAMBIX H3MEPEHHIA
(6 0anHom cyuae cunvl moka u Hanpsxicenuss OJisk MPEX usmMepeHull);

3) chopMyIMPOBaHHBIN MPABUILHBINA BBIBOJT

[IpencraBieHsl  BEepHBIC  PE3yAbTATHl  NPSIMBIX  HM3MEPEHUMA  CHJIBI 2
AIIEKTPUUYECKOTO TOKA W DIIEKTPHUECKOTO HAMNPSIKEHUS C  y4ETOM
a0COIIFOTHOM TIOTPENTHOCTH M3MEPEHMIA, HO B OJTHOM U3 DJIEMEHTOB OTBETA
(1 wum 3) mpuCyTCTBYET OIMIMOKA.

N
OnuH u3 251eMeHToB oTBeTa (1 min 3) OTCYTCTBYET
[IpencraBnensl  BepHbIE  PE3yAbTATHl  NPSAMBIX  M3MEPEHHM  CHUJIbI 1

ANIEKTPUYECKOTO TOKA M JJIEKTPUYECKOTO HAMPSDHKEHUS C  y4ETOM
a0COJIFOTHOM TOTPELIHOCTH HM3MEpPEHU, HO B ayieMeHTax orBera 1 u 3
MIPUCYTCTBYIOT ONIUOKHU, HITH 3TH SJIEMEHTBI OTCYTCTBYIOT.

NN
Cnenan pHUCYHOK OJKCIEPUMEHTAJbHOM YCTAHOBKM U IPUBEIICHbI
pe3ynbTaThl M3MEPEeHH ¢ Y4ETOM  aOCONIOTHOM  MOTPENTHOCTH
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M3MEPEHUM, HO B OJTHOM M3 HUX JOMYIIIeHa OnOKa

Bce ciyuyau BBINOSHEHUS, KOTOPhIE HE COOTBETCTBYIOT BbIIICYKa3aHHBIM 0
KpUTepUsiM BbICTaBiaeHUs 1, 2 unu 3 OaoB. Pa3po3HeHHbIE 3amucu.
OTCyTCTBHE NOMBITOK BHITIOJHEHUS 3aJaHUS

Maxcumanvrwiit 6ain 3

20

AcopOoums Ha yrJjie U APyrux MaTepuajaax

B xonne 18 Beka pycckum yuéneiM T.E. JloBuieM ObuIO OOHapy:KeHO
WHTEPECHOE SIBJIEHWE, KOTOPOE TOJYyYMSIO Ha3BaHUE aacopOnuu. ITO SBIICHUE
COCTOMT B TOM, YTO HEKOTOpPOE BEIECTBO, Ha3bIBaeMoe aJcopOeHTOM, oOjanaeT
CIIOCOOHOCTBIO TOTJIONMIATh W3 JKUAKOCTEH WM Ta30B JpYrue BeIIecTBa
(B OCHOBHOM, ra3bl), KOHUEHTPUPYS U YJEPKUBAsi UX HA CBOEW MOBEpXHOCTH. Tak,
HanpuMep, €CIU B CTAKaH C BOJOM, MOJKPAIICHHOM KalluIe YEpPHWJI, HACHIIATh
HEMHOI'O YTOJBHOIO MOPOILIKA, TO IOCJIE MNEPEMENIMBAHUSA OKpPACKAa pacTBOpa
HCUE3HET: KpacUTENb OYIET MOJIONIEH YTIIEM.

Hawnydmmeit ancopOIimoHHOM crioCOOHOCTBIO 00J1a/Ial0T MOPHUCTHIE MaTepUAIIBI,
HaIpuMep, JPEBECHBIM yrojib. Jleao B TOM, YTO B ITOPHCTOM BEIIECTBE MHOTO
Pa3IMYHBIX KAaHAJIOB, IMPOHMU3BIBAIOIIMX €T0 B Pa3IMYHBIX HAIIPABJICHUSAX, ITOATOMY
IIONaah OOIIEH TOBEPXHOCTH JaKe HEOOJNBIIOr0 KycOYKa TaKOro IOPHUCTOTrO
BEIIECTBA OYeHb BenHKa. KoiamuecTBO aacopOMpOBaHHOTO ra3a 3aBHUCHT TaKKe OT
MIPUPOJIBI Ta3a U OT XUMUIECKOTO COCTaBa TOTJIOIIAOIIETO BEIIECTBA.

Jlist  yBenwdeHus  afcopOIMOHHOM  CIIOCOOHOCTH  YTroJib  aKTUBHPYIOT:
HArpeBarT C BOASHBIM IApOM, KOTOPBIM OYMIIAET BCE NMOPbL. TOUHO TaKUM XKe
CIIOCOOOM TPOBOJAT M PETCHEpAIMI0 YIiisi, Ha KOTOPOM YK€ aJCcopOMpOBAIIMCH
KaKHe-TO BEIIECTBA.

AKTUBUPOBAHHBIM YTroJib, KOTOPBIA MOJY4YalOT M3 OOBIYHOTO JPEBECHOIrO
yIUIg, HAXOAUT IIUPOKOE IPUMEHEHHE. Ero MCHnonb3yroT I OYMCTKH MHOI'MX
IIPOAYKTOB, HAIIPUMEpP, caxapa, UCIOIb3YIOT B IPOTUBOIa3ax JJId IOIVIOLICHUS
[1apOB OTPaB/AIOLIMX BELIECTB, a TaKXe B MEAULMHE Ui YNAJICHUS $J10B
U3 OpraHusma.

Kpome yriis, NOBBILEHHON aACOPOIMOHHOM CIIOCOOHOCTBIO — 00JIaJar0T
AKTUBUPOBAHHBIN OKCH] aJTFOMHUHUS, CHIIMKArelb (COACPKUT KPEMHHUEBBIE KUCIIOTHI),
LEOJIUTBHI (COZIepKAT COEAMHEHNSI OKCUIOB KaJIbLIMS, IFOMUHUS U KPEMHUS).

B 1Ba OAMHAKOBBIX CTakaHa, HAMOJHEHHBIE 1O OAHOTO M TOTO XK€ YPOBHA
OIMHAKOBOW BOJOM, IOAKPALIEHHOM YEPHUIJIAMM, ITOMECTHUJIM aKTUBUPOBAHHBIN
yrosib. B mepBblii cTakaH MOJNOXKHIM OJHY ULENYyI0 TaOJeTKy aKTHBHPOBAHHOTO
yIJIg, a B JAPYIOM CTakaH HAChINAJIM YTOJIbHBIM MOPOIIOK, KOTOPBIA ITOJYyYHIIH
U3 TaKOM jke TaOJIeTKH, MpeBapUTEIbHO M3MeNbuuB e€. B kakom crakane Boja
ObIcTpee 00eCBETUTCS — B IEPBOM MM BTOPOM? OTBET MOSICHUTE.
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Oo0Opa3zen BO3MOKHOT0 OTBETAa

1. OtBert: BO BTOPOM.

2. B TabneTke aKTMBUPOBAHHOTO YTJIsl, MPEIBAPUTEIBHO PACTEPTON B MOPOIIOK,
IUIOIA/lb aJACOpOUpYIOLIel MOBEPXHOCTH MHOTOKPATHO OOJIbINE, YeM Y IEJI0H
TabJIETKU, MOATOMY U aJCOPOUPOBATh YEPHMIIA 3TOT MOPOILIOK OyJeT Jydlle.
[ToaTomMy BO BTOpOM cTakaHe Bojia 00€CIBETUTCS ObICTpee

Conep:kanue KpuTepus Baaabl

IIpencraBiieH MpaBWIBHBIA OTBET HA BOIPOC, U IPUBEIECHO TOCTATOYHOE 2
HOSICHEHHE, HE COZIeprKalllee OIMOOK.

IIpencraBiieH mpaBWIBHBIM OTBET Ha ITOCTABJICHHBIM BOIIPOC, HO €r0 1

00OCHOBaHHE HE SIBISIETCS JOCTATOYHBIM, XOTSI CONEPXKUT yKa3aHUE Ha

(bu3ndeckue SBIeHUs (3aKOHBI), MPUYACTHBIE K 00CYK/1aeMOMY BOTIPOCY.
N

[IpencraBiieHbl KOPPEKTHBIE PACCYKIAEHUSI, IPUBOAAIIME K NPAaBUIBHOMY

OTBETY, HO OTBET IBHO HE C(hOpMYIMPOBAH

[IpencraBnensl oOIIME PaCCyKICHUS, HE OTHOCSIIMECS K OTBETYy Ha 0
MMOCTABJICHHBIN BOITPOC.

NN
OTBeT Ha BONPOC HEBEPEH HE3aBUCUMO OT TOrO, YTO PACCYX ICHUS
PaBUJIbHBI UM HEBEPHBI, UJIK OTCYTCTBYIOT

Maxcumanvrwiii 6ain 2

21

B noaxy, miaBaroryro B 03epe, momnajio MHOTO BOJbI. B mepBoMm ciiydae B JOIKY
KJIQIyT TOJIEHO, KOTOpOe IUIaBaeT B BOJAE BHYTPHU JIOJKH, HE Kacasch €€ JHA.
Bo BTOpOM ciydae BMecTO MoJieHa B JIOJAKY KJIQAyT YYTYHHYIO TpyOy Takoil ke
MAaccChl, YTO W TOJieHO. TpyOa TOHET B BOJE W JIOXKHTCA Ha JHO JOAKUA. B obomx
ClIydasx JIOJIKa MPOJOJDKAET TUIaBaTh B o3epe. OMUHAKOBO JIM MOTPY3UTCS JIOAKA
B BOAYy B oOoux ciydasx? Eciu HEogMHAKOBO, TO B KaKOM Cly4yae TOTPY3HUTCA
rryoxe? OTBET MOSICHUTE.

B03MOXKHBIN BAPDUAHT PellIeHUs

1. OtBeT: no1Ka MOTPY3UTCS B BOJY OJIMHAKOBO B OOOMX CITydasix.

2. OnMHAaKOBOE YBEITUYECHHE MAcCChl JIOJKHM O3HAYaeT OJUHAKOBOE YBEIUYCHHE
CHWJIBI TSDKECTH, JCHCTBYIOIIEH Ha JOJKY C Tpy30oM. [IocKoIbKy JIoaKa mpoaohKaeT
J1aBaTh, TO €CTh OCTAETCS B PABHOBECHH, OJJMHAKOBOE YBEIMUCHUE CHIIBI TSKECTH
B TIEPBOM U BTOPOM CITydasix BBI30OBET OJMHAKOBOE YBEITHUYCHHE BHITAIKUBAIOIICH
CWJIbI, JEHUCTBYIONIEH Ha JIOJKY CO CTOpPOHBI Boabl B o3epe. (OO0BEM
JIOTIOJTHUTEIBHO TIOTPYXXKEHHON YacTH JIOJKM B OOOMX Ciy4asx OyJeT paBeH
OTHOIIEHUIO MACCHI T00ABJIECHHOTO TPYy3a K MJIOTHOCTH BOJBI).
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Copep:xanue Kpurepus banbl

IIpencraBiieH npaBUIBLHBIA OTBET HA BONPOC, U MPUBEAECHO TOCTATOYHOE 2
000CHOBaHHUE, HE cozieprKalee OO0k
IIpencraBien mNpaBWIBHBIM OTBET HA IIOCTABJIEHHBIM BONPOC, HO 1
ero 000CHOBaHUE HEKOPPEKTHO MJIM OTCYTCTBYET.

N
IIpencraBieHsl KOPPEKTHBIE PACCYKACHUS, IPUBOAAIINE K IIPABUIBHOMY
OTBETY, HO OTBET SIBHO HE C(hOpPMYJIHpPOBaH
[IpencraBneHsl oOLIME pacCyKIEHUS, HE OTHOCAILIMECS K OTBETY Ha 0
IIOCTABJICHHBIN BOIIPOC.

N
OTBeT Ha BONPOC HEBEPEH, HE3ABUCHUMO OT TOIO, YTO PaCCYXICHHS
IIPaBUJIbHBI, HEBEPHBI WJIH OTCYTCTBYIOT

Maxcumanvuolii Oann 2

22

Ha nnuHHBIX TpOBOASIIMX HUTAX (CM. PUCYHOK) MOJABEIICHA YIpyras MeaHas
npyXuHKa JUTHHOH |o. UTO MpOM30UAET ¢ JIMHOM NPY>KUHBI, €CII €€ IMOAKITIOYUTh
K HCTOYHHUKY TMOCTOSHHOro ToKa? M3MeHeHueM pa3Mmepa TMpYyXKUHBI MpU

HarpeBaHuu npeHeopeub. OTBET MOSCHUTE.

+ —

Bo0o3MOKHBII BAPUAHT pelieHus

1. OTBet: nMHA NPY>KUHBI YMEHBLIUTCSL.

2. [Ipy MOAKIIOYEHUH TPYXKUHBI K MCTOYHHMKY MOCTOSHHOTO TOKa IO COCEIHHUM
BUTKaM MPY>KMHbl HAYMHAIOT T€Yb TOKU B OJHOM HampasiieHud. [IpoBoHUKH, 110
KOTOpPbIM TOK TEYET B OJHOM HalpaBJICHUHU, NPUTITUBAIOTCA, Oaroaaps

MAaroHuTHOMY BSaHMOHCﬁCTBHIO. HOC—)TOMY JJIMHA IPY>XHWHbI YMCHBIIACTCS

Coaep:xxanue KpuTepus Banabl
[IpeacTaBieH NMpaBWIbHBIA OTBET HA BOIPOC, U MPUBEIEHO JOCTaTOYHOE 2
000CHOBaHHUE, HE cozieprKalee OO0k
[IpencraBiieH mpaBUIBHBIA OTBET HA IOCTABJIEHHBIM BONPOC, HO €rO 1

00OCHOBaHHE HE SIBIISIETCS] TIOCTATOYHBIM, XOTS COJCPXKUT yKa3zaHUE Ha

(buzrnyeckue sBJICHUS (3aKOHBI), TPUYACTHBIE K 00CYK/1aeMOMY BOTIPOCY.
NJIN

[IpencraBieHbl KOPPEKTHBIC PACCYKICHUS, TPUBOIAIINE K TPABUILHOMY

OTBETY, HO OTBET SIBHO HE C(HOPMYIHPOBaH
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[IpencraBnensl oOIIMEe pacCyXKIEHUS, HE OTHOCAIIUECS K OTBETY Ha 0
MMOCTABJICHHBIN BOITPOC.
N
OTBeT Ha BONPOC HEBEPEH, HE3aBHUCHUMO OT TOIO, YTO PACCYXKIACHUS
paBUJIbHBI, HEBEPHBI MJIK OTCYTCTBYIOT
Maxcumanvuwlii 6ain 2

23

[loaBemeHHoe K TpoCcy Telo Maccod § KI MOJHUMAIOT BEPTUKAIBHO BBEPX
C HEKOTOPBhIM YCKOpeHHeM. YeMy paBHO YCKOpPEHHUE Tela, €CIU TPOC KECTKOCTHIO

50 kH/m ynnuauics Ha 2 mm?

Bo3MoKHBIN BApHAHT pelieHust

ano’ 3amuieM BTopoii 3akoH Hpl0TOHA /11s Tena
m = 8 kr B IIPOEKIIMH Ha BEPTUKAIBHYIO OCh:
k=50 kH/m = 50-10° H/m | ma = kAX — mg.
AX=2wMMm=2-10°m Otciona

o _kAx-mg _ 50-10°-2-1073-8-10
m 8

=25 (M/c?)

a-"? Omeem: a = 2,5 m/c?

Coaep:xxaHue KpuTepus

Bbanabl

[IpuBeneHo MonHOE MPaBUIIBHOE PEIICHHE, BKJIIOYAIOIIEE CIIEAYIONINe
AIIEMEHTHI:

1) BepHO 3amMcaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3amucaHbl ypaBHEHUS U (POPMYIIbI, IPUMEHEHHE KOTOPHIX HEOOXOIUMO
U_JIOCTATOYHO ISl PEUICHMS 3a7add BBHIOPAHHBIM CIIOCOOOM (B JTaHHOM
peteHun: emopotl 3akon Hoetomona,; 3axon I'yka);

3) BBINIOJIHEHBI ~ HEOOXOIUMBIC  MaTeMaTHYeCKue TMpeoOpa3oBaHus
M pacu€Thl, NPHUBOJIIINE K TPABHWILHOMY YHCJIOBOMY OTBETY,
U TIpe/CTaBiIeH OTBET. [Ipu 3TOM JOMyCKaeTCsl PEICHHE IO YacTsIM»
(c MPOMEKYTOUHBIMHU BBIUYMCIICHUSIMH )

[IpaBunpHO  3ammcaHbl ~ HEOOXOaWMBIE  (OPMYIIBI,  MPOBEACHBI
BBIYKCIICHUS M TIOJy4eH OTBET (BEPHBIN WJIM HEBEPHBIN), HO JOIMYyIICHA
omuOKa B 3aIIMCH KPATKOTO YCIOBHSI MK TiepeBoie eaquuull B CH.

NJIN
[IpeacTaBineHo NMpaBUIILHOE PEIICHUE TOJIBKO B OOIIEM BHjIE, 0€3 KaKuX-
00 YUCIIOBBIX PACUETOB.

NJIN
3anucanbl ypaBHEHUS U (POPMYJIbl, IPUMEHEHHE KOTOPBIX HEOOXOIUMO H
IOCTaTOYHO JUIA PEIIeHWs 3aJadd  BBIOpAHHBIM  CIOCOOOM, HO
B MAaTEeMaTHUYECKUX MPEOOPa30OBaHUSX WM BBIUMCIICHUSX JIOMYIICHA
OIIMOKa
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3anMcaHo M HCIMOJIb30BAHO HE MEHEE IMOJIOBUHBI HUCXOTHBIX (POpMyI, 1
HEOOXOUMBIX JJISl peLICHUS 3a4a4u.

NJIN
3amucaHbl Bce MCXOJAHBIE (OPMYJbI, HO B OAHOM M3 HUX JOIYyIIEHA
omunoOka

Bce cinywan pelieHus, KOTOpble HE COOTBETCTBYIOT BbIIICYKA3aHHBIM 0
KPUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Oamia

Maxcumanvroii 6ain 3

Hackonbko TtemmepaTypa BOJbI Yy OCHOBAaHMSI BOJIOTAJNa BBIINIE, YEM Y €ro
BEpUIMHBI, €ciii BbicoTa Bojpomnanga paBHa 210 mM? Cuutath, yto 70 % 3Heprum
MAIA0IIEN BOABI UAET HA €€ HAarPEBAHUE.

Bo3M0oKHBII BApHAHT pelieHus

aHO: Q
n= = rae
h=210m Q = cmAt; E =mgh
¢ = 4200 JIx/(xr-°C)
n=0,7 Orcroza:
_ CMAt _ cAt
mgh gh
Af = ngh _0,7-10-210 _ 0.35(°C)
C 4200
At="7 Omeem: At = 0,35 °C
Conep:kanue KpuTepusi Bajibl
[TpuBeaeHO MOJNIHOE MPaBUJIBHOE PEIICHHE, BKIIOYAIOIIEe CIICIYIOIINE 3
DIIEMEHTBHI:

1) BepHO 3amMcaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3amucaHbl ypaBHEHMST U  (QOpMyJbl, HPUMEHEHUE KOTOPBIX
HEOOXOIMMO U IOCTATOYHO /ISl PELLIEHUs 3aJa4l BBIOPAHHBIM CIIOCOOOM
(B TaHHOM pEIICHHUHU: 3AKOH COXPAHEHUsL IHepaull, opmyia 0is pacuéma
KOIU4uecmea meniomvl Hpu Hazpesamuu, gopmyna 011 pacuéma
MEXAHUYEeCKOU NOMEHYUATbHOU SHEPeULL);

3) BBITIOJIHEHBI ~ HEOOXOAWMMBIE  MaTeMaTHYECKHe  NpeoOpa3oBaHUs
U pacu€rhl, MNPUBOAAIIME K MPABHIBHOMY YHCIOBOMY OTBETY,
U IIPEACTaBIECH OTBET. [Ipu 3TOM JOMYyCKAaeTCs PELICHHE IO YaCTIM»
(c MpOMEKYTOYHBIMH BBIYMCIIEHHUSIMU )

[IpaBunbHO  3amucaHbl  HeoOXoAumble  (HOPMYNbI,  IPOBEICHBI 2
BBIUHCIICHHS], U TIOJyY€H OTBET (BEPHBIN WM HEBEPHBIH), HO JOMYIIEHA
omuOKa B 3alIUCH KPATKOTO yCIOBHS WK niepeBoje enunul] B CU

NJIN

HpCI[CTaBJ'ICHO IMPaBUJIbHOC PCIICHNC TOJBKO B 06HICM BHUC, 0e3 KaKux-
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00 YHMCIIOBBIX paC‘IéTOB.

omuoka

Wi
3anucanbl ypaBHEHUA U (HOPMYJIbl, IPUMEHEHHE KOTOPbIX HEOOXOIUMO
U JIOCTaTOYHO JJIA pelIeHUs 3aJayd BbIOpAHHBIM CIIOCOOOM, HO
B MaTEMaTHYECKUX MPeoOpa3OBaHUSAX WM BBIYUCICHUSX JOMyILIEHA

3anMcaHo M HCIMOJIb30BAHO HE MEHEE IMOJIOBUHBI HMCXOTHBIX (POpMYI, 1

HEOOXOUMBIX JJISl peLICHUS 3a4a4u.
NN
3anucaHbl BCe HMCXOJHBIE (OpPMyNbI, HO B OJHOM M3 HHUX JOMYIIEHA

omuoka

Bce Clydan pCEUICHUS, KOTOPBIC HEC COOTBCTCTBYIOT BLIIICYKA3aHHBIM 0

KPUTEPUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gaia

Maxcumanvrwiu 6aun 3

25

Ha xoHupl peocrara, 0OMOTKa KOTOPOTO BBINMOJIHEHA M3 >KEJIE3HON MPOBOJIOKH,
noganu Hanpsbkenue 24 B. JlnuHa mpoBosioku peoctrata paBHa 120 M, a macca

IMPOBOJIOKK  COCTAaBJIACT
IMPOTCKAOIICTO YCPE3 pCOoCTAaT.

1,872 kr.

Hangure cuiny 3JIEKTPUYECKOrO TOKA,

Bo3MoKHBIN BApHAHT pelieHust

amo:
U=24B

| =120 M

m=1,872 xr

P, = 7800 kr/m®

p =0,1 Om'Mm?/M = 1077 Om'M

U=1IR, rme
|
R=p—
Ps
Otcrona: | =£
pl

Macca nmpoBOJIOKH:
M= puwV = punl:S

m
Orcroga: S=—

prm'l
U-s_ U-m

pl p'lz'pnn
o Um _ 241872 _
p-1%-p,, 1077.120%.7800

4(A)

Omeem: | =4 A
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Coaep:xxaHue KpuTepus

Banabl

[IpuBeneHo MonHOE MPaBUIIBHOE PEIICHHE, BKJIIOYAIOIIEE CIEAYIONINe
AJIIEMEHTHI:

1) BepHO 3amMcaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3amucaHbl ypaBHEHUS U (POPMYIIbI, IPUMEHEHUE KOTOPBIX HEOOXOIUMO
U_JIOCTATOYHO ISl PEUICHHs 3a7add BBHIOPAHHBIM CIIOCOOOM (B JTaHHOM
pewenun: 3akon Oma Ona yuacmka yenu, hopmyna O1a GblYUCTEHUs
maccvl mena u Gopmyna 07 GbINUCTEHUSL CONPOMUBTIEHUSL NPOBOOHUKA);

3) BBIMIOJIHEHBI ~ HEOOXOMUMBIC  MaTeMaTHYeCKue IMpeoOpa3oBaHus
M pacu€Thl, TPHUBOJIIIMNE K TPABHWILHOMY YHCJIOBOMY OTBETY,
U TpeJCTaBiIeH OTBET. [Ipu 3TOM JOIMyCKAaeTCs pPEIICHHE IO YacTsIM»»
(c MPOMEKYTOUHBIMHU BBIUYMCIICHUSIMH )

[IpaBuibHO 3amucaHbl HEOOXOAMMEBIE (HOPMYIIbI, TIPOBECHBI BEIUMCIICHHUS,
U TIOJydyeH OTBeT (BEpHBIM WM HEBEPHBIM), HO JOMYyIIeHa OIIrOKa
B 3aIMCH KPATKOTO YCIIOBUS WM riepeBoie eauaull B CH.

NJIN
[IpencraBieHo MpaBUIIBHOE PEIICHUE TOJIBKO B 00IIEM BHJE, O€3 KaKUX-
00 YUCIIOBBIX PACUETOB.

NI
3anmcanbl ypaBHeHHSI U (POPMYJIbI, IPUMEHEHUE KOTOPBIX HEOOXOAMMO
U JOCTaTOYHO JUIsi peHIeHUs 3aJadyd  BBIOPAHHBIM  CIIOCOOOM,
HO B MAaTEMATHYECKUX MPEOOPa30BAHUSX WM BBIYMCIICHHSIX JIOMYIICHA
omuoka

3anMcaHo M HCIMOJIb30BAHO HE MEHEE IMOJIOBUHBI HMCXOTHBIX (POpMyI,
HEOOXOUMBIX JJISl peLICHUS 3a4a4u.

NJIN
3anucaHbl BCe HMCXOJHBIE (POpPMYyNbI, HO B OJHOM M3 HHUX JOMYIIEHA
omuoKa

Bce cnyuyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM
KpUTEPUSIM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiit 6ain
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Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BéPHYTHIM 0TBETOM

Hcronbs3yss UCTOYHHK TOKAa, BOJIBTMETP, AaMIIEpMETP, KIIO4Y, peocTar,
COEIUHUTENIbHbIE TMpPOBOJAa U  pe3uctop, oOo3zHadeHHbI R3, cobepure
AKCIIEPUMEHTAJIbHYI0  YCTAHOBKY Il UCCJEJIOBAHMS  3aBUCHUMOCTU  CHJIbI
AIEKTPUUECKOT0 TOKA B PE3UCTOPE OT HANPSDKEHHS HA €ro KOHIax. AOCOnoTHas
MOTPEIIHOCTh M3MEpPEHUs CUJibl Toka paBHa +0,02 A, aGcoyrOTHAs MOTPEIIHOCTh
n3MepeHus HanpsbkeHus pasHa 0,2 B.

Ha oTnenpHoM nucre:

1) HapuCyHTE PIEKTPUUECKYIO CXEMY IKCIIEPUMEHTA;

2) yCTAaHOBUB C TIOMOINBIO peocTaTta IMOOYEPENHO CHIIY DJICKTPHUYECKOrO0 TOKa
B 1ienu, paBHyo 0,2 A, 0,3 A u 0,4 A, 1 u3MepuB B KaXxJOM ClIydyae 3HAYCHUE
AJIEKTPUUYECKOTO HaNpsDKEHUsS Ha KOHIAX PEe3UCTOpa, YKAXKUTE pe3yJIbTaThl
U3MEPEHMsI CWJIBl TOKAa W HANpsDKEHUS ¢ YYETOM abCOTIOTHON MOTPENIHOCTH
MU3MEpeHHUs 17151 TPEX CIIydaeB B BHUJIE€ TaOHIbI (Win rpaduka);

3) chopmyaHpyiTe BBIBOI O 3aBUCHMOCTH CHIIBI JIEKTPHUECKOTO TOKA B PE3UCTOPE
OT HaIpPsHKEHUS Ha €ro KOHIIAX.

XapakrepucTuka 000py10BaHUS
[Ipy BBINOSHEHUHM 3alaHUs UCHOJB3YEeTCS KOMIUIEKT oOopynoBaHusi Ne 3
B CJIEIYIOILIEM COCTABE:

Kommiaekt Ne 3

3JIEMEHTbI 000PYA10BAHUSA peKOMEeHIyeMble XapaKTePUCTUKH
¢ MCTOYHUK NIUTAHUA ITOCTOAHHOI'O | BRIIPSIMUTENIL € BXOJHBIM  HaIPSDKCHUEM
TOKa 36+42 B unu Oarapeitnbiii 6ok 1,5+7,5 B
C BO3MOXHOCTBIO PEryJIMPOBKH BBIXOIHOTO
HAIPSIKEHUS
® BOJITMETP JIBYXIIPEACIbHBIN npenen uzmepenns 3 B, C = 0,1 B;

npenen usmepenus 6 B, C=0,2 B

® AMIIEPMETP ABYXIIPEACIbHBIN npenen usmepenus 3 A, C=0,1 A;
npenen usmepenus 0,6 A, C=0,02 A

® pe3ucTop, 0003HauuTH R1 conporusiienue (4,7+0,5) Om
® pe3ncTop, 0003HaUNTH R2 conporusiienue (5,7+0,6) Om
® pe3ucTop, 0003HauuTH R3 conportusiienue (8,2+0,8) Om
e HaOOp MPOBOJOYHBIX pe3ucTopsl  00ecreynBalOT  MPOBEACHUE
pE3UCTOPOB plS HCCIICAOBAHNUA 3aBUCHUMOCTHU COIIPOTUBIICHUA

OT IJIMHBI, IIOMIAJU IIOICPCYHOI'0 CCUCHMHA
N YACIBbHOI'O COIIPOTHUBIICHUS ITPOBOJHNUKA

® JJaMIIOYKa HOMHWHAJIbHOC HAIIPSAKCHHUC 4,8 B, CHJIa TOKa

05A

e niepeMeHHbIN pe3uctop (peocrar) |conporusieHue 10 Om

® COEIMHUTENBHBIE IPoBOJa, 10 mT.

® KJIIOY

© Cratl'pan 2023-2024 yu4. 1.
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Brumanue! 1lpu 3amene kakoro-in0o 3ieMeHTa 000pyJAOBaHUS Ha aHAJIOTHYHOE
C JOPYTUMH XapaKTePHCTHKAaMH HEOOXOIMMO BHECTH COOTBETCTBYIOIIHUE
U3MEHEHUs B 00pa3el] BHITIOJTHEHHS 3aaHusl.

O0pa3senr BO3MOKHOTO BbITIOJIHEHUS

1. Cxema 3KCIEpUMEHTAIBHON YCTAaHOBKHU:

R3

1

9

~—®

N | I(A) U (B)
1 |0,20+0,02 | 1,640,
2 |0,30£0,02 | 2,520,
3 |0,40£0,02 | 3,3%0,2

3. BBIBOI[Z IIpHU YBCIMYCHHUH HAIIPAKCHHUA Ha KOHIAX ITPOBOJHHMKA CHJIA TOKa
B IIPOBOAHHNKEC YBCIIMYNBACTCA.

Ykazanue sxkcnepmam
W3mepenne HampspKEHUS CUMTAETCS BEpHBIM, eciu 3HadeHne U momagaer
B nHtepBan +0,2(B) k ykazaHHOMY 3HaYE€HUIO

Copep:xanne KpuTepusi basibl

[TonHOCTBIO MPaBUIBLHOE BHITIOJHEHHE 3a/1aHNs, BKIIOYAlOIIee B ce0sl: 3
1) aneKTpUUECKyIO CXEMY PKCIEPUMEHTAIBHONW YCTAHOBKHU;

2) MpaBWILHO 3alMCaHHBIC PE3YNbTaThl TPEX MPSAMBIX H3MEPEHHH
(6 0anHom cryuae cunvl moka u HanpsxiceHus OJisk MPEX usmMepeHutl);

3) chopMyIMpOBaHHBIN MPABUILHBINA BBIBOJT

[IpencraBneHsl  BepHbIE  pe3yibTaThl  MPSAMBIX  HM3MEPEHUH  CHJIBI 2
DIIEKTPUYECKOTO TOKAa M DJICKTPUYECKOTO HANPSHKCHUS C  y4ETOM
a0COJFOTHOM TOTPENIHOCTH M3MEPEHHI, HO B OJTHOM M3 DJIEMEHTOB OTBETa
(1 wm 3) mpuCyTCTBYET OIMIMOKA.

N
OnuH u3 a5emMeHToB oTBeTa (1 win 3) OTCYTCTBYET
[IpencraBneHbl  BepHbIE  PE3YJbTAThl  MPSIMBIX  HU3MEPEHUN  CHJIBI 1

AIIEKTPUYECKOTO TOKA M DJIEKTPUUYECKOTrO HAMNPSHKEHHS C  yYETOM
a0COJIIOTHOM TOTrPEIIHOCTH M3MEPEHUi, HO B 3JeMeHTax oTBera 1 u 3
MPUCYTCTBYIOT OIIMOKH, T 3TH JIEMEHTBI OTCYTCTBYIOT.

N
Cnenan pUCYHOK SKCHEPUMEHTAJIIBHOM YCTAHOBKM W  IPUBENIECHBI
pe3ysnbTaThl  M3MEpPEHMH C  yd4é€TOM  aOCOJIOTHOW  MOIPELIHOCTH
U3MEPEHM, HO B OJHOM U3 HUX JOMYIIIEHA OINOKa
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Bce ciyuyau BINOSHEHUS, KOTOPhIE HE COOTBETCTBYIOT BbIIICYKa3aHHBIM 0
KpUTepUsiM BbICTaBiaeHUs 1, 2 unu 3 OaoB. Pa3po3HeHHbIe 3amucu.
OTCyTCTBHE NOMBITOK BHITIOJIHEHUSI 3aJaHUS

Maxcumanvrwiu 6aun 3

20

Ancopoumus

TBépmoe Teno, HaxoasIIeecs B ra3e, BCEraa MOKPHITO CIOEM MOJICKYJI 3TOTO Tasa,
KOTOpBIC YJECPKUBAIOTCSI Ha IMOBEPXHOCTH TeJla CHJIAMH MEXKMOJICKYIISIPHOTO
B3aUMOJICHCTBUS. OJTO  SBJICHUE Ha3bIBaeTCsA  «ancopOrms». KomudecTBo
aZCOpOMPOBAHHOTO (TO €CTh OC@KIEHHOTO Ha TIOBEPXHOCTh) Tra3a 3aBUCHT
OT IUIOIIA A TMOBEPXHOCTH, HA KOTOPOH MOTYT aJcOpOMpOBATHCS MOJIEKYIIBI.
AncopOupyromiasi TOBEPXHOCTh OCOOCHHO BeJMKa Y TIOPHUCTHIX BEIIECTB,
MMPOHU3AHHBIX MHO>KECTBOM MEJIKMX KaHajgoB. KoiaumdecTBo aacopOMpOBaHHOIO
rasa 3aBHCHUT Tak)K€ OT IIPUPOJIBI Ta3a U OT XMMHUYECKOr0 COCTaBa TBEPJIOTO Tea.

OaHuM U3 TPUMEPOB BEIIECTB-aJICOPOCHTOB SIBIIACTCS AKTUBHUPOBAHHBIN
yTOJb, TO €CTh YTOJib, OCBOOOXKAEHHBIN OT CMOJIMCTHIX MPUMECEH MPOKATMBAHUEM.
B npoMBIIUIEHHOCTH XOPOLINMKM aKTUBUPOBAHHBIM YIrOJib MOJYYaOT U3 CKOPJIYIIbI
KOKOCOB, a TaKXK€ M3 KOCTOYEK HEKOTOPBIX MJIOJAOBBIX KYJIbTYP.

Knaccuueckum npUMepoM HUCIOJIb30BAaHUSA  aJCOPOMPYIOMINX CBOWCTB
AKTUBUPOBAHHOIO  YIJIsl  sABISETCd NOpoTUBOra3. @OuibTpel, Ccolepikalue
AKTUBUPOBAHHBIA yTOJb, IPUMEHSIOTCS BO MHOTMX COBPEMEHHBIX YCTPOMCTBAX
JUII  OYUCTKM THUTHEBOM BOABL. AKTHUBUPOBAaHHBIA  YrOJIb IPUMEHSETCA
B XUMHUYECKOH, (papMalleBTUYECKON 1 MUILEBOU MPOMBIIIIEHHOCTH.

B memuinuHe mpoliecc BBIBEICHHMS W3 OpraHuM3Ma Yy>KEpOJHBIX BEIIECTB,
MOTMAIAIONINX B HETO U3 OKPYXKAIOIIEH cpeibl, Wi 00pa30BaBIIMXCS B CaMOM
OpraHu3Me€ TOKCHYECKUX TMPOJYKTOB OOMEHa, Ha3bIBa€TCA JHTEPOCOPOITHSI.
JlekapCTBEHHBIE CpENICTBA, IMOIMVIOIIAIOIINE W BBIBOJAIIME M3 KEIYJOYHO-
KUIIEYHOTO TPaKTa BPEAHbIC, TOKCHUYHbBIC IJIsI OpraHM3Ma BEIIECTBA, HA3bIBAIOT
sHTEepocopOeHTaMU. D(PGHEKTUBHOCTh JHTEPOCOPOCHTOB 3aBHUCHUT OT ILIOIIAIH
WX aKTUBHOM ToBepxHOCTH. [Ipm 3amaHHOil Macce SHTEPOCOpPOEHTa ILIOIIAb
AKTUBHOM TMOBEPXHOCTH OOpAaTHO MPOMOPLMOHAJIBHA pa3Mepy €ro 4acTHull. 4YeM
MEHBIIIE pa3Mepbl YacTHIl, TeM OOJbllIe CyMMapHas IUION[aJb HX AaKTUBHOU
MTOBEPXHOCTH.

Kakue wuacTtuiel sHTEepocopOeHTa (KpPYMHBbIE WM MEJIKHE) OKaXyT OoJibllee
TEpaneBTHYECKOE JEHCTBHE TpPH OJMHAKOBOM MOTpebisieMoil Macce copOeHTa
BO BpeMs JieueHus oTpaBiicHus? OTBET NOSCHUTE.

OO0pa3sen BO3MOKHOT0 OTBETA

1. OrBer: MeJIKHUe.
2. Ilpn 3amaHHOW Macce DSHTEpOCOpOEHTa IUIOMIAAh AKTHBHOM ITOBEPXHOCTH
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o0OpaTHO MPOMOPIMOHAJIBHA pa3Mepy €ro 4YacTHUIl: Ye€M MEHbIE pa3Mephbl
YacTHll, TeM OOJIbllIE CyMMapHas IUIONIa[b UX AKTUBHOW MOBEPXHOCTH. ITO
03HAYAET, YTO MEJIKHME YACTHUIhI OYIyT JIydIlle MOTJIOMATh TOKCHUHBI M, TAKUM

00pa3oM, OKaXyT JIy4lllee TepareBTUIECKOe JeCTBIE

Conep:xanue Kputepus

Bbanabl

IIpencrasiieH MpaBWIBHBIM OTBET HA BOIPOC, U IPUBEIECHO TOCTATOYHOE
HOSICHEHHE, HE COo/IeprKalliee OLIMO0K

2

IIpencraBiieH mpaBWIBHBIM OTBET Ha ITOCTABJICHHBIM BOIIPOC, HO €r0

00OCHOBaHHE HE SIBISIETCS JOCTATOYHBIM, XOTSI CONEPXKUT yKa3zaHUE Ha

(bu3ndeckue SBIeHUs (3aKOHBI), MPUYACTHBIE K 00CYKIaeMOMY BOTIPOCY.
NI

IIpencraBiieHbl KOPPEKTHBIE PACCYKIACHMSI, IPUBOAAIIME K IPABUIBHOMY

OTBETY, HO OTBET IBHO HE C(hOPMYIMPOBAH

HpCI[CTaBJICHBI O6HII/IC PaCCyKACHNA, HC OTHOCAIIMECA K OTBETY Ha
IIOCTaBJICHHbBIN BOIIpOC.

NJIN
OtBeT Ha BOIMPOC HEBEPEH HC3aBUCHUMO OT TOro, 4TO pacCCyXACHHS
IMpaBUJIbHBI, UJIX HCBEPHLI, NJIX OTCYTCTBYIOT

Maxcumanvrwiu 6aun

21

B noake nepeBo3ar uyryHHyoo TpyOy. Kak n3menurcs ocajaka JOAKu, eciu TpyOy
HE MOrpY3UTh B JIOJKY, a MpUBs3aTh CHU3Y noj anumieMm? Ocajgka — riryOuHa

IOrpyKCHH: JIOJKH B BOAY. OTBET MOSICHUTE.

B03M0KHBII BADUAHT pellIeHMs]

1. OTBET: yMEHBIIUTCS.

2. BolTankuBaroniasi cujia He U3MEHUTCS, TaK KaK HE M3MEHUTCS CHJIa TSXKECTH,
JEUCTBYIOIIAs Ha JIOAKY C TpyOo#. [loaToMy He U3MEHUTCS U CyMMapHBIM 00BEM
BBITECHEHHON BOJbl. OOBEM MOTPY>KEHHOM YacTH JIOJAKM YMEHBIIUTCS, TaK Kak

94acTh BOJIBI OYJIET BHITECHITH TPpyOa

Coaep:xaHue KpuTepus Baabl
[IpeacTaBieH MpaBWILHBIA OTBET HAa BOMPOC, M MPUBEICHO JOCTATOYHOE 2
000CHOBaHUE, HE COJIEPIKAIee OITUOOK
[IpeacTaBneH NpaBWIBHBIA OTBET HA ITOCTaBJICHHBIM BOIPOC, HO €T0 1

000CHOBaHUE HEKOPPEKTHO UJIM OTCYTCTBYET.

NI
IIpencraBiieHbl KOPPEKTHBIE PACCYKICHUS, IPUBOASIIME K IPABUIBHOMY
OTBETY, HO OTBET SIBHO HE CHOPMYIHPOBAH
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[IpencraBnensl oOIIMEe pacCyXKIEHUS, HE OTHOCAIIUECS K OTBETY Ha 0
MMOCTABJICHHBIN BOITPOC.

NJIN
OTBeT Ha BONpPOC HEBEpPEH, HE3aBUCHUMO OT TOTO, YTO PACCYKIACHUS
HpaBUJIbHbI, HEBEPHBI UM OTCYTCTBYIOT

Maxkcumanvroiu 6anin 2

22

Ha nivHHBIX TPOBOJSALIIMX HUTSIX (CM. PUCYHOK), MOJACOECIUHEHHBIX K UCTOUYHUKY
MOCTOSIHHOTO TOKAa, IOJBEIICHA YyIpyras MeaHas NpyXUHKa JUIMHON o.
Uto nmpou3oiaAET ¢ IMHOM MPYXUHBI, €CIU LENb pPa3oMKHYThb? HM3MeHeHHneM
pasMepa Mpy>KUHBI P HarpeBaHuU peHeopedsb. OTBET MOSICHUTE.

+ —

Bo3MOKHBII BApHAHT pelIeHus

1. OTBeT: AnMHA NPYKUHBI YBETUUUTCSL.

2. IIpu npoTekaHuu 1o MpY>KUHE MOCTOSTHHOTO TOKA M0 COCEAHUM BUTKaM IMPYKHUHBI
TOKH TEKYT B OJHOM HarpasieHUU. [[poBOHUKY, IO KOTOPBIM TOK TEYET B OJHOM
HaIlpaBlICHUH, IPUTATHBAIOTCS OJaroAapsi MarHUTHOMY B3aumozencTuio. [loatomy
JUIMHA TIPY’KUHBI IIPU IIPOTEKAHWHW B HEU DJJIEKTPUYECKOTO TOKAa YMEHBUIAETCS II0
CPAaBHEHMIO C UCXOJHOW IJIMHOW NpyKUHBI. [locne pasmblkaHus Lenu IpUTSKEHNE
MCUE3HET, U TIPY>KUHA BOCCTAHOBUT CBOIO (hOpMYy

Copep:xanue KpuTepus Bbanabl
[IpencraBiieH npaBUIBHBIA OTBET HA BOMNPOC, U MPUBEACHO TOCTATOYHOE 2
000CHOBaHUE, HE COJIepPIKaIlee OITUOOK
IIpencraBiieH NpaBUIBHBIA OTBET HA IIOCTABJIEHHBIM BONPOC, HO €r0 1

000CHOBaHUE HE SBJIACTCS JOCTATOYHBIM, XOTS COACPKUT yKa3aHUE Ha

(bu3ndeckue SBIeHUs (3aKOHBI), MPUYACTHBIE K 00CYK1aeMOMY BOTIPOCY.
N

[IpencraBiieHbl KOPPEKTHBIE PACCYKICHUS, PUBOSIINE K MPABUILHOMY

OTBETY, HO OTBET SBHO HE CHOPMYIUPOBAH

[IpencraBiensl oO0IME pacCyX IAeHUS, HE OTHOCSIIMECS K OTBETY Ha 0
MOCTaBJICHHBIN BOIPOC.

NJIN
OTBeT Ha BONPOC HEBEPEH, HE3aBHCUMO OT TOTO, YTO PaCCyXIACHUS
PaBUJIbHBI, HEBEPHBI UM OTCYTCTBYIOT

Maxcumanvuwliii 6ain 2
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[loaBemenHoe k Tpocy Teno macco 10 Kr moaHMMArOT BEPTHKAJIBLHO BBEPX
c yckopenneM 2 m/c®>. UeMy paBHa KECTKOCTh TpPOCA, €CJAM H3BECTHO, YTO OH

YIUIMHWICS Ha 2 MM?

B03M0KHBIN BADUAHT pellileHus

aHO: 3anumeM BTopodM 3akoH HbloToHa s Tena
m =10 xr B POEKINHU HA BEPTUKAIBHYIO OCh:
a =2 m/c? ma = kAx — mg

AX=2Mm=2-103m
ma+mg 10-2+10-10
AX 2-1073

Orcroma k =

=60-10° (H/m)

k-2 Omeem: k = 60-10° H/m = 60 kH/m

Coaep:xxaHue KpuTepus

Banabl

[IpuBeneHO MOJIHOE MPAaBUJIBHOE PEIICHHEe, BKIIOYAIOIICE CICIYIOIINe
DIIEMEHTHI:

1) BepHO 3amucaHo KpaTKOE yCIOBUE 3a/1auu;

2) 3ammcaHbl ypaBHEHHS W (OPMYJbl, IOPUMEHEHHE KOTOPBIX
HEOOXOJUMO M JIOCTATOYHO IS PEIICHUS 33/1a4i BEIOPAHHBIM CITIOCOOOM
(B maHHOM pelIeHuu: smopotl 3axon Hetomona,; 3axon I'yka);

3) BBIMIOJIHEHBI ~ HEOOXOJMMBIE ~ MaTeMaTHYECKHEe  IpeoOpa3oBaHMUs
U pacu€Thl, NPHUBOJSIIME K MNPABAILHOMY YHCIOBOMY OTBETY,
U MPEICTaBICH OTBET. IIpH 3TOM JOMYCKACTCS PEIICHHE «I0 YaCTIM»
(C IPOMEXYTOUYHBIMU BBIYHCIICHUSIMH)

3

[IpaBunpHO  3ammcaHbl  HeoOXomuWMble  (OPMYIIBI,  MPOBEACHBI
BBIYHMCIICHHSI ¥ TIOJIYY€H OTBET (BEPHBIA WM HEBEPHBIN), HO OMYIICHA
omuOKa B 3aITMCH KPATKOTO yCJIOBHS WK TiepeBoie equuuil B CU.

i
[IpeacTaBineHo mpaBHIILHOE PEIICHUE TOJIBKO B OOIEM BHIE, 0€3 KaKuX-
MO0 YUCIIOBBIX PACUETOB.

NJIN
3anmcaHbl ypaBHEHUS U (QOpPMYJIbl, IPUMEHEHHE KOTOPBIX HEOOXOAMMO
U JOCTaTOYHO [JIs PEIICHUS 3aJaddl BBIOPAHHBIM CIIOCOOOM, HO
B MaTeMaTHYECKUX NPEOOpa3OBaHUAX WM BBIYHCICHUSX JOIMyIIEeHA
omuoKa

3anucaHo M HKCIOJIB30BAHO HE MEHEE IOJIOBUHBI HMCXOIHBIX (OpMYII,
HEOOXOIUMBIX JIJISl peIICHUS 3a1a4H.

NJIN
3anucaHbl BCe HMCXOJHBIC (OpPMYNBI, HO B OAHOH W3 HHX JOIyIICHA
OIIIHOKa

Bce cnydaun pemieHusi, KOTOpblE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gauia

Maxcumanvrwiu 6aun
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HailinuTe BpICOTY BOJOMAAa, €CJIM U3BECTHO, YTO TEMIIEpATypa BOJbl Y OCHOBAHUS
Bojonazaa Beie, yeM y ero BepmuHbl Ha 0,2°C. Cuurare, uro 80 % sHeprumn

MaJarouIek BOJBI UIET HA €€ HArpEBAHUE.

Bo3MoKHBII BApHAHT pelieHust

aHO: ~Q
¢ = 4200 JTx/(xr-°C) =g e

n=08 Q =cmAt; E =mgh
At=10,2°C
Orcropna:

CMAt _ cAt

"= ngh ~ gh

p_CAt_4200:02 o0
ng  08-10

h-? Omeem: h= 105 m

Coaep:xxaHue KpuTepus

Banabl

[IpuBeneHO MOMHOE NPaBUIIBHOE PELICHHE, BKIIIOYAIOIIEE CIEAYIOLINE
AJIEMEHTBI:

1) BepHO 3amMcaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3amucaHbl ypaBHEHMSI U (QOpMyJbl, HPUMEHEHUE KOTOPBIX
HEOOXOIMMO U IOCTATOYHO /ISl PELLIEHUs 3a]a4l BBIOPAaHHBIM CIIOCOOOM
(B TaHHOM pEIICHHUHU: 3AKOH COXPAHEHUsL IHepaull, opmyia 0isi pacuéma
KOIU4uecmea meniomvl Hpu Hazpesamuu, gopmyna 011 pacuéma
MeXAHUYeCKOU NOMEHYUATbHOU SHEPeULL);

3) BBIMIOJIHEHBI ~ HEOOXOAWMBIE  MaTeMaTHUYECKHe  NpeoOpa3oBaHUs
U pacu€Thl, NPUBOJAIIME K IPABWIBHOMY YHCIOBOMY OTBETY,
U IIPEACTaBIECH OTBET. [Ipu 3TOM JOMYCKAeTCs PELICHHE IO YaCTIM»
(c MpOMEXYTOYHBIMH BBIYMCIICHHUSIMHU )

3

[IpaBunbHO  3ammcaHbl  HeoOXoAWMble  (HOPMYNBI,  TIPOBEICHBI
BBIYHCIICHUSI, U TIOJTY4eH OTBET (BEPHBIM WJIM HEBEPHBIN), HO OMYIIEHA
omuOKa B 3aITMCH KPATKOTO YCJIOBHS WK TiepeBoje equuuil B CU

i
[IpeacraBineHo mpaBHIILHOE PEIICHUE TOJIBKO B OOIEM BHjIE, 0€3 KaKuX-
MO0 YUCIIOBBIX PACUETOB.

NJIN
3anucanbl ypaBHeHHSI U (POPMYIIbI, IPUMEHEHUE KOTOPHIX HEOOXOAMMO
U JOCTaTOYHO [JIl PEIICHUS 3aJaddl BBIOPAHHBIM CIOCOOOM, HO
B MaTeMaTHYECKUX NPEOOpa3OBaHUAX WM BBIYHCICHUSX JOIMyIIEeHA
omuoKa

3anucaHo W HCMOJIb30BAHO HE MEHEEe IOJOBHUHBI MCXOMHBIX (HOpMYyII,
HEOOXOIMMBIX JJIsSl PEIICHHS 3aJ1auH.
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NJIn
3anmcaHbel BCe HCXOAHBIC (POPMYIBI, HO B OJAHOW W3 HUX OMYIICHA
omuoka

Bce ciywan peuieHus, KOTOpble HE COOTBETCTBYIOT BbIIIECYKA3aHHBIM
KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiii 6ain

25

Onpenenure HaNpsOKEHWE HA KOHIIAX peocTaTa, 0OMOTKa KOTOPOTO BBITIOJHEHA

U3 KEJIC3HOM IMPOBOJIOKKN IUIOMA/IbO IIOIICPCYHOTIO CCUYCHUA 2 MM

2

Macca

npoBosioku paBHa 0,936 kr. Cuia 3eKTpUUYECKOro TOKa, TEKYIIEro Yepe3 peocrar,

4 A.
Bo3M0KHBII BAPHAHT pelieHus
ano: U=IR, roe
I
S=2 Mm? =210 M2 R=pg
I=4A Ipl
m = 0,936 kr Orcrona: U =?

P, = 7800 kr/m®

Macca npoBOJIOKH:
p =0,1 Om-mm?/m =107 Om'M

M= puwV = punl-S

Orcrona: I:L
P -S
U- ol __lpm :
S pnn'S
4.107".0,936
7800-4-10

2 (B)

u-2 Omeem: U=12 B

Coaep:xxaHue KpuTepus

Banabl

[IpuBeneHo MoNHOE MPaBUIIBHOE PEIICHHE, BKJIIOYAIOIIEE CIIEAYIOIINE
AIIEMEHTHI:

1) BepHO 3amucaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3anmcaHbl ypaBHEHHS ©  (HOPMYJbI, OPUMEHEHUE KOTOPBIX
HE0OXOIMMO M JIOCTATOYHO I PEIICHU 3a/1a4l BEIOPaHHBIM CIIOCOOOM
(B mamHOM perieHuu: 3axkon Oma Ons yyacmka yenu, popmyra O
BBIYUCTICHUS] MACCLL MeNa U GOpMYNa ONs BbIYUCTIEHUS] CONPOMUBTIEHUS
NPOBOOHUKAQ);

3) BBIMIOJIHEHBI ~ HEOOXOMUMBIE  MaTeMaTHYeCKue IMpeoOpa3oBaHus
U pacy€Thl, MPUBOAAIIME K MPABWILHOMY YHCJIOBOMY OTBETY,
U TpeiacTaBiieH OTBeT. IIpu 3TOM JOmMycKaeTcsi pPelieHHUe IO YacTIM»
(c MpOMEXKYTOYHBIMH BBIYMCIIEHHUSIMHU )

3
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[IpaBunpHO  3ammcaHbl  HEOOXomuWMble  (OPMYIIBI,  MPOBEACHBI
BBIYHCIICHUSI, U TIOJTY4eH OTBET (BEPHBIM MJIM HEBEPHBIN), HO OMYIIEHA
omuOKa B 3aMTMCU KPATKOTO YCIOBUS WK niepeBojie enuuui B CU

NJIN
[IpencraBieHo MpaBUIIBHOE PEIICHUE TOJBKO B 00IIEM BHJE, O€3 KaKUX-
MO0 YHUCIIOBBIX PACUETOB.

NJIN
3anucanbl ypaBHEHUS U (DOPMYIbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U JOCTaTOYHO ISl peHIeHUs 3aJadyd  BBIOPAHHBIM  CIIOCOOOM,
HO B MaTEMaTHYECKUX MPEOOPA30BAHMSIX WIIM BBIYMCIICHUSX JTOMYIICHA
omuoKa

3anMcaHo M HCIMOJIb30BAHO HE MEHEE IMOJIOBUHBI HMCXOTHBIX (OpMyI,
HEOOXOIUMBIX JJISl peLICHUS 3a4a4u.

NJInN
3anMcaHbl BCe HMCXOJAHBIE (OpPMyNbl, HO B OJHOM M3 HHUX JOMYIIEHA
ommnoKa

Bce ciywan peuieHus, KOTOpble HE COOTBETCTBYIOT BbIIICYKA3aHHBIM
KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiit 6ain
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