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OTBeThI K 321aHUAM

Ne zaganus OTBer
1 235
4 1124

®dusuka. 9 kinacc. Bapuant 02

OT1BeThI K 3aJaHUAM

No 3amanus OtBer
1 325
4 5328

© Cratl'pag 2023-2024 yu. r.




17

®dwusuka. 9 kimacc. Bapuanr 01 1

Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BéPHYTHIM 0TBETOM

Hcnons3ys ucrouHuk Toka (4,5 B), BompTMETp, aMmmepMerp, KIIO4, peocTart,
COEIUHUTENIbHbIE TMpPOBOJAa U  pe3uctop, oOo3HadeHHbI R2, cobepure
AKCIIEPUMEHTAJIbHYI0  YCTAHOBKY Il UCCJEJIOBAHMS  3aBUCHUMOCTU  CHJIbI
AIEKTPUUECKOT0 TOKA B PE3UCTOPE OT HANPSDKEHHS HA €ro KOoHIax. AOCOioTHas
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 u3MepuUB B KaXJIOM ClIydyae 3HAYCHUE
AJIEKTPUUYECKOTO HAMNpsDKEHUsS Ha KOHIAX PE3UCTOpa, YKAXKUTE Ppe3yJbTaThl
M3MEPEHMsI CWJIBI TOKAa W HANpsDKEHUS € YYETOM abCOTIOTHON TOTPENIHOCTH
MU3MEpPeHHUs ISl TPEX CITydaeB B BUJIE TaOHIb! (Win rpaduka);

3) chopmyHpyiTe BBIBOI O 3aBUCHMOCTH CHIIBI DJIEKTPHUECKOTO TOKA B PE3UCTOPE
OT HAIpPsHDKEHUS Ha €ro KOHIIAX.

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

Kommiaexkt Ne 3

3J1eMEeHThI 000PY10BAHUSA peKOMeH/lyeMble XapaKTePUCTUKHU
¢ UCTOYHUK IIMTAHNA OCTOAHHOTIO | BrImpsiMUTENb ¢ BXOJHBIM HampsbkeHueM 36-+42
TOKa B wmm Oarapeineni Omox  1,5+7,5 B
C BOBMOXXHOCTBIO ~ PETyJIMPOBKH  BBIXOJHOTO
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 COIMPOTUBIICHHUS

OT JUJIMHBI, IIOIIaAX IIOINEPCHYHOTO CCUCHUA
N YICIbHOI'O COIIPOTHUBIICHUS ITPOBOJHUKA

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

e TiepeMeHHBIH pe3uctop (peoctar) |comporusieHue 10 Om

® COEIMHUTENBHBIE MPOBOA, 10 mT.

® KJII0Y

© Cratl'pan 2023-2024 yu. 1.
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Bnumanue! 1lpu 3amene kakoro-in0o 3ieMeHTa 000pyJAOBaHUS Ha aHAJIOTHYHOE
C JPYIMMH XapaKTEPUCTHKAMH HEOOXOJUMO BHECTH COOTBETCTBYIOIIHE
U3MEHEeHHsI B 00pa3ell BBIIOJTHEHUS 3a1aHUSI.

OO0pa3en BO3MOKHOT0 OTBETA

1. Cxema 3KCIepUMEHTAIBHON YCTaHOBKHU:

' 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 YBCIMINBACTCA.

Ykazanue sxkcnepmam
W3mepeHre HanpspKeHHsT CUMTAEeTCsl BEpHbIM, ecim 3HadeHne U nonanmaer
B nHrepBan £0,1 (B) k yka3aHHOMY 3HaY€HUIO

Copep:xanue KpuTepusi basibl

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

2) MpaBWIILHO 3alMCaHHBIC PE3yJbTaThl TPEX TMPSAMBIX H3MEPEHHIA
(6 0anHoMm cryuae cunvl moKa u Hanpsdicenus OJisk MPEX usmMepeHul),

3) chopMyIMPOBaHHBIN MPABUILHBINA BBIBOJT

[IpencraBieHsl  BEepHBIC  PE3yAbTATHl  NPSIMBIX  HM3MEPEHUMA  CHJIBI 2
AIIEKTPUUYECKOTO TOKA W DIIEKTPHUECKOTO HAMNPSIKEHUS C  y4ETOM
a0COITFOTHOM TIOTPENTHOCTH M3MEPEHUIA, HO B OJTHOM U3 DJIEMEHTOB OTBETA
(1 wmum 3) mpuCyTCTBYET OMIMOKA.

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 orBeta 1 u 3
MPUCYTCTBYIOT OITMOKU, UK 3TU 3JIEMEHThI OTCYTCTBYIOT.

NN
Cnenan pHUCYHOK OJKCIEPUMEHTAJbHOM YCTAHOBKM U IPUBEIICHbI
pe3ynbTaThl M3MEPEeHH ¢ Y4ETOM  aOCONIOTHOM  MOTPENTHOCTH

© Cratl'pan 2023-2024 yu. 1.
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M3MEPEHUM, HO B OJTHOM M3 HUX JOMYIIIeHa OnOKa

Bce ciyuyau BhINOJSHEHUS, 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, Ha3blBaeMoe 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 YEpHWII, HACHIIATh
HEMHOI'O YTOJBHOIO MOPOLIKA, TO IOCJIE MNEPEMENIMBAHUSA OKpPACKAa pacTBOpa
HCUE3HET: KpacUTENb OYIET MOJIONIEH YTIIEM.

Hawnydmmeit ancopOIimoHHOM crioCOOHOCTBIO 00J1a/Ial0T MOPHUCTHIE MaTepUAIIBI,
HaIpuMep, JIPEBECHBIM yrojib. Jleao B TOM, YTO B ITOPHCTOM BEIECTBE MHOTO
Pa3IMYHBIX KAaHAJOB, IMPOHMU3BIBAIOIIMX €T0 B Pa3IMYHBIX HAIIPABJICHUSAX, ITOATOMY
IIOaah OOIIEeH TOBEPXHOCTH Ja)Ke HEOOJBIIOr0 KycOYKa TaKOro IOPHUCTOTO
BEIIECTBA OUYCHb BenMKa. KoiamuecTBO aacopOMpOBaHHOTO ra3a 3aBUCHT TaKKe OT
MIPUPOJIBI Ta3a U OT XUMHUYECKOTO COCTaBa TOTJIOIAIOIIECTO BEIICCTBA.

Jist  yBenwdeHus  ancopOIMOHHOM  CIIOCOOHOCTH  YTroJib  aKTUBHPYIOT:
HAarpeBarT C BOASHBIM IIapOM, KOTOPBIM OYMIIAET BCE NOPbL. TOUYHO TaKUM XKeE
CIIOCOOOM TPOBOJAT M PETCHEpAIMI0 YIiisi, Ha KOTOPOM YK€ aJcopOMpOBAIIMCH
KaKHue-TO BEIECTBA.

AKTUBUPOBAHHBIA YIroJib, KOTOPBIA MOJY4YarOT K3 OOBIYHOTO JPEBECHOIO
yIid, HaXOOUT IIMPOKOE NPUMEHEHHE. Ero uCronb3yroT Mg OYMCTKH MHOI'MX
IIPOAYKTOB, HAIIPUMEpP, caxapa, UCIOJIb3YIOT B IIPOTUBOIa3ax JJId IOIVIOLIECHHUS
[1apOB OTPAaB/LAIOLIMX BEIIECTB, a TaKXe B MEIULMHE Ul YAAICHUSA $JI0B
U3 OpraHusma.

Kpome yriisi, MOBBILIEHHOW aICOPOIMOHHOM CIIOCOOHOCTBIO — 00JIaJar0T
AKTUBUPOBAHHBIN OKCHJI aJTFOMHUHUS, CHIIMKArelb (COACPKUT KPEMHHUEBbIE KUCIIOTHI),
LICOJIUTHI (COAEPIKAT COSANHEHHUS OKCUIOB KaJIbLIUS, ATFOMUHUS U KDEMHUS).

B 1Ba OAMHAKOBBIX CTakaHa, HAMOJHEHHBIE 1O OAHOTO M TOTO XK€ YPOBHA
OIMHAKOBOW BOJOM, IOAKPAILIEHHOM YEPHWJIAMM, ITOMECTHUJIM aKTUBUPOBAHHBIN
yroib. B mepBblii cTakaH MOJOXKHIM OJHY LENyI0 TabJeTKy 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 MOSCHUTE.

© Cratl'pan 2023-2024 yu. 1.
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Oo0Opa3zen BO3MOKHOT0 OTBETa

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 00eCIBETUTCS ObICTpee

Conep:kanue KpuTepus Baaabl

IIpencrasiieH MpaBWIBHBIM OTBET HA BOIPOC, U IPUBEIECHO TOCTATOYHOE 2
HOSICHEHHE, HE COZIeprKalllee OIMOOK.

IIpencraBiieH mpaBWIBHBIM OTBET Ha ITOCTABJICHHBIM BOIIPOC, HO €r0 1

000CHOBaHUE HE SIBJISIETCS JOCTATOYHBIM, XOTS COAEPKUT yKa3aHHE Ha

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

[IpencraBiieHbl KOPPEKTHBIE PACCYKIAEHUSI, IPUBOAAIIME K NPAaBUIBHOMY

OTBETY, HO OTBET IBHO HE C(hOpMYIMPOBAH

[IpeacraBnensl OOIIME PACCyKICHUS, HE OTHOCSIIMECS K OTBETYy Ha 0
MMOCTABJICHHBIN BOITPOC.

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

Maxcumanvrwiii 6ain 2

21

B noake nepeBo3ar uyryHHyoo TpyOy. Kak n3menurcs ocajaka J0aKu, eciu TpyOy
HE TOrpYy3UTh B JIOJKY, a NpUBS3aTh CHU3Y noja anuiem? Ocajaka — riayOnHa
MOTPY>KEHHUS JIOAKU B BOAYy. OTBET MOSICHUTE.

Bo3MOKHBII BAPUAHT pelleHus

1. OTBeT: yMEHBIUIUTCS.

2. BolTankuBaronasi cujia He U3MEHUTCS, TaK KaK HE M3MEHUTCS CHJIA TSXKECTH,
JEUCTBYIOIIAsl Ha JIOAKY C TpyOo#. [loaToMy He U3MEHUTCS U CyMMapHBIM 00BEM
BBITECHEHHOU BOJbl. OOBEM MOTPY>KEHHOM YacTH JIOJAKM YMEHBIIUTCS, TaK Kak
4acTh BOJIbI OYJIET BBITECHSThH TpyOa

Conep:kaHue KpuTepus Babl

[IpencTaBnen mpaBWIBLHBINA OTBET HA BOMPOC, W MPUBEICHO JOCTATOYHOE 2
000CHOBaHUE, HE COJIEPIKAIee ONTUOOK

[IpeacTaBneH mnpaBUIbHBIA OTBET HA IOCTABJIEHHBIM BOIMPOC, HO €ro 1
000CHOBaHUE HEKOPPEKTHO UITU OTCYTCTBYET.

N
[IpeacTaBieHbl KOPPEKTHBIE PACCYKACHUS, IPUBOASAIINE K TPABUILHOMY
OTBETY, HO OTBET SIBHO HE CHOPMYIHPOBAH

© Cratl'pan 2023-2024 yu. 1.
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[IpencraBiensl oO0IME pacCyXIeHUsS, HE OTHOCSIIMECS K OTBETY Ha 0
MOCTaBJICHHBIN BOIIPOC.

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

Maxcumanvuoliii 6ain 2

22

Ha nnuHHBIX TpOBOASIIMX HUTAX (CM. PUCYHOK) MOABEIICHA YIpyras MeaHas
npyXuHKa JUTHHOH |o. UTO MPpOM30UET ¢ JIMHOM NPYKHHBI, €CJIN €€ IMOAKITIOYUTh
K HCTOYHHUKY TMOCTOSHHOro ToKa? M3MeHeHueM pa3Mmepa MpPYyXKUHBI M[pU
HarpeBaHuM NpeHeOpedb. OTBET MOSICHUTE.

+ —

B03M0KHBIN BAPDUAHT pellIeHus]

1. OTBeT: nMHA NPY>KUHBI YMEHBLIUTCSL.

2. Ilpu MOAKIIOUEHUH TPYXKUHBI K UCTOYHUKY MOCTOSHHOTO TOKA MO COCETHUM
BUTKaM NPYXUHbl HAYMHAIOT T€Yb TOKU B OJHOM HamnpasieHuH. [I[poBomHMKH, MO
KOTOPBIM TOK TEe4€T B OJHOM HaIpaBJICHUU, NPUTATUBAIOTCS, Onaromaps
MarHUTHOMY B3auMoAeNCTBUIO. [107TOMY JUIMHA NPYKUHBI YMEHBIIAETCS

Copep:xanue KpuTepus Bbanabl
[IpencraBiieH npaBUIbHBIA OTBET HA BONPOC, U MPUBEACHO TOCTATOYHOE 2
000CHOBaHUE, HE COJIEprKaIee OMMOOK
IIpencraBiieH mpaBUIBHBIA OTBET HA IIOCTABJIEHHBIM BONPOC, HO €r0 1

000CHOBaHUE HE SBJIACTCS] JTOCTATOYHBIM, XOTS COACPKUT yKa3aHUE Ha

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

[IpeacTaBieHbl KOPPEKTHBIE PACCYKACHUS, IPUBOASAIINE K TPABUILHOMY

OTBETY, HO OTBET SIBHO HE C(hOopMyIMpOBaH

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

NJIN
OTBeT Ha BONPOC HEBEPEH, HE3aBHCHUMO OT TOTO, YTO PaCCyXIACHUS
MPaBUJIbHBI, HEBEPHBI MJIM OTCYTCTBYIOT

Maxcumanvuoliii 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?

B03M0KHBII BADUAHT pellieHus

aHo: 3anumeM BTOpol 3akoH HproToHa s Tena
m =10 kr B IIPOEKIIMU HA BEPTUKAJIBHYIO OCh:
a =2 m/c? ma = kAx — mg

AX=2mm=2:103m
ma+mg 10-2+10-10

Orcrona k =
AX 2.1073

=60-10° (H/m)

k—? Omesem: k = 60-10° H/™m = 60 kH/™m

Coaep:xxaHue KpuTepus

Banabl

[TpuBeneHO MoyIHOE MPaBUIBHOE pPEILICHHE, BKIIOYAIOIIEE CIIEAYIOIINe
AIIEMEHTBHI:

1) BepHO 3amucaHo KpaTKoe YCIOBUE 331a4H;

2) 3amucaHbl ypaBHEHUS U (GOpPMyJbl, IOPUMEHEHHE KOTOPBIX
HE0OXO0/IMMO U JIOCTATOYHO /ISl PEUICHHUs 33]]a4l BEIOPaHHBIM CIIOCOOOM
(B maHHOM pelIeHuu: smopotl 3axon Hetomona,; 3axon I'yka);

3) BBIMIOJTHEHBI ~ HEOOXOIUMBIE  MaTeMaTHYecKue mpeoOpa3oBaHuUs
U pacu€Thl, NPUBOAAIIME K TMPABWILHOMY YHCIOBOMY OTBETY,
U TIpEJCTaBJICH OTBET. [Ipu 3TOM JOITyCcKAaeTCs PEUICHHE «II0 YaCTSIM»
(c MpOMEKYTOYHBIMH BBIYMCIIEHHUSIMU )

[IpaBunpHO  3ammcaHbl  HeoOXomuWMble  (OpPMYINIBI,  MPOBEACHBI
BBIUMCIICHHS ¥ TIOJY4YeH OTBET (BEPHBIA WMJIM HEBEPHBIN), HO JOMYIIEHA
omuOKa B 3aITUCH KPATKOTO YCIOBUS WK niepeBojie enuuui] B CH.

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

NJIN
3ammcaHbl ypaBHEHUS U (QOPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOJAMMO
U JIOCTATOYHO JUIsl PEIICHHs] 3aJadd BBIOPAHHBIM CIOCOOOM, HO
B MaTE€MaTUYECKUX TPEOOPa30BAHUSAX WM BBIUYHUCICHUSAX OMYIICHA
omuoKa

3anMcaHo W HCIOJIb30BAHO HE MEHEE IMOJIOBUHBI HMCXOTHBIX (POpMyI,
HEOOXOUMBIX JJISl peLICHUS 3a4a4u.

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

Bce ciywan pelieHus, KOTOpble HE COOTBETCTBYIOT BbIIICYKA3aHHBIM
KPUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gauia

Maxcumanvrwiu 6ain
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Hackonbko TtemmepaTypa BOJbI Yy OCHOBAaHMSI BOJOMAJaa BBHIINIE, YEM Yy €ro
BEpUIMHBI, €ciii BbicoTa Bojpomnanga paBHa 210 m? Cuumtate, yto 70 % sHeprum
MAIA0IIEN BOABI UAET HA €€ HAarPEBAHUE.

Bo3M0KHBII BAPHAHT pelieHus

aHO: Q
==, rae
n E i
h=210m Q =cmAt; E=mgh
¢ = 4200 JIx/(kr-°C)
n=0,7 OTcrona:
_ CMAt _ cAt
mgh gh
at=ngh _0.7-10:210 _ 55 oy
C 4200
At="7 Omeem: At = 0,35 °C
Conep:kanue KpuTepusi Bajbl
[TpuBeaeHO MOJNIHOE MPaBUJIBHOE PEIHICHHE, BKIIOYAIOIIEe CIICIYIOIINE 3
DIIEMEHTHI:

1) BepHO 3amMcaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3amucaHbl YypaBHEHMSI U  (QOpMyJbl, HPUMEHEHUE KOTOPBIX
HEOOXOMMO U IOCTATOYHO /ISl PEILIEHUs 3aJa4l BBIOPAHHBIM CIIOCOOOM
(B TaHHOM pEIICHHUU: 3AKOH COXPAHEHUsL IHepaull, opmyia Oisi pacuéma
KOIU4Yecmea meniomvl Hpu Hazpesamuu, gopmyna 011 pacuéma
MEXAHUYEeCKOU NOMEHYUATbHOU SHEPeULL);

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

[IpaBunbHO  3amucanbl  HeoOXoAumble  (OPMYINbI,  IPOBEICHBI 2
BBIUHCIICHHS], U TIOJyY€H OTBET (BEPHBIM WM HEBEPHBIH), HO JOMYIIEHA
omuOKa B 3alIMCH KPATKOTO yCIOBHS WK niepeBoje enunul] B CU

NJIN
[IpencraBneHo MpaBUIBLHOE peIlIeHHe TOIBKO B 00IIEeM BUJE, 0€3 KaKnuX-
MO0 YHUCIIOBBIX PACUETOB.

NJIN
3anucanbl ypaBHEHUS U (DOPMYIbI, IPUMEHEHHNE KOTOPhIX HEOOXOIUMO
U JIOCTaTOYHO JUIS pEeIleHUs 3aJayd BBIOpaHHBIM CHOCOOOM, HO
B MaTeMAaTUYECKUX MPEeoOpa3OBAHUAX WM BBIYHCICHUSX JOIMYIIEHA
omuoOKa

3anMcaHo M HCIOJIb30BAHO HE MEHEE IMOJIOBUHBI HMCXOTHBIX (POpMyI, 1

HEO0OXOJAMMBIX JJI PELICHUS 3aJa4H.
NJIN

© Cratl'pan 2023-2024 yu. 1.
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3anucaHbl BCe HMCXOMHBIC (DOPMYJIBI, HO B OJHON W3 HHX JOMYyIICHA
omuoka

Bce cinywan perieHus, KOTOpble HE COOTBETCTBYIOT BbIIICYKA3aHHBIM
KPUTEPUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gaia

Maxcumanvrwiit 6ain

25

Onpenenvre HaNpsOKEHWE Ha KOHIIAX peocTaTa, 0OMOTKa KOTOPOTO BBITIOJHEHA

U3 JKEJIC3HOM IMPOBOJIOKKN IUIOMA/IbKO IIOIICPCYHOTIO CCUYCHUA 2 MM

2

Macca

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

4 A.
Bo3M0KHBII BAPHAHT pelieHus
aHo. U=1IR, roe
I
S =2 wmm? = 2-107 M2 R=pg
I=4A Ipl
m = 0,936 kr Orcrona: U =?

P, = 7800 kr/m? M :
acca IpOBOJIOKH:
p =0,1 Om-mm?/m = 107" Om'M M= puV = purlS

m
Orcropa;: |=—

P -S
U- Ipl _ lpm :
S pHH'S
4-107".0,936
7800-4-10

2 (B)

u-2 Omeem: U=12 B

Conep:xanue Kputepus

Bbanabl

[IpuBeneHo MmoiHOE MPaBUIIBHOE PEIICHHE, BKJIIOYAIOIIEE CIIEAYIOIINE
DIIEMEHTBHI:

1) BepHO 3amucaHo KpaTKoe yCIOBUE 331a4H;

2) 3amucaHbl ypaBHEHHS U (GOpPMyJbl, IOPUMEHEHHE KOTOPBIX
HE0OX0IMMO U JIOCTATOYHO /ISl PEeLICHHUs 3a]]a4i BEIOPaHHBIM CIIOCOOOM
(B mamHOM perieHuu: 3akon Oma Ons yyacmka yenu, popmyra O
8bIUUCTICHUS. MACCHl Mead U POpMyaa 0N GblYUCIEHUS CONPOMUBTEHUS]
NPOBOOHUKAQ);

3) BBINIOJTHEHBI ~ HEOOXOMUMBIE  MaTeMaTHYecKue mpeoOpa3oBaHuUs
U pacu€Tbl, MPHUBOIANIME K MPABHILHOMY YHCIOBOMY OTBETY,
U TpeacTaBieH oTBeT. [Ipu 3TOM JOMycKaeTcsl pelieHHe IO YacTsIM»
(c MpOMEXKYTOYHBIMH BBIYMCIICHHUSIMHU )
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[TpaBmibHO  3ammcaHbl  HEOOXOoAWMBIE  (DOPMYINBI,  IIPOBEICHBI
BBIUMCJICHHS, U TIOJYYeH OTBET (BEPHBIM MJIM HEBEPHBIH), HO JOMYyIICHA
omurOKa B 3alIMCH KPATKOro yCIIOBUs WK niepeBoje eauuui B CU

NJIN
[IpencraBiaeHO MpaBUIIBHOE PEIICHHE TOJBKO B 00IIEM BHE, 0€3 KaKUX-
7100 YHCIOBBIX PACUETOB.

NJIN
3anucaHbl ypaBHEHUS U (POPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U JIOCTATOYHO JUJIi PENICHHs] 3aJa4dl  BBIOPAHHBIM  CIIOCOOOM,
HO B MaTeMaTHYECKUX MPeoOpa30BaHUAX WM BBIYMCICHUSAX JOIYIICHA
OIIIHOKa

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

NJIN
3anucaHbl BCe HMCXOJHBIE (OpPMYyNbI, HO B OJHOM M3 HHUX JOMYIIEHA
omuoka

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

Maxcumanvuoiii 6ain
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Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BéPHYTHIM 0TBETOM

Hcrons3yss UCTOYHHK TOKAa, BOJIBTMETpP, 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 ey, paBHyo 0,2 A, 0.3 A u 0,4 A, © U3MEPUB B KXKJOM cCllydae 3HAUCHUE
AJIEKTPUUYECKOTO HAMNpsDKEHUsS Ha KOHIAX PE3UCTOpa, YKAXKUTE Ppe3yJbTaThl
M3MEPEHMsI CWJIBI TOKAa W HANpsDKEHUS € YYETOM abCOTIOTHON TOTPENIHOCTH
MU3MEpPeHHUs ISl TPEX CITydaeB B BUJIE TaOHIb! (Win rpaduka);

3) chopmyaHpyiTe BBIBOI O 3aBUCHMOCTH CHJIBI DJIEKTPHUECKOTO 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 IIOCTOAHHOI'O | BRINIPSIMUTENIL € BXOJHBIM  HaIPSDKCHUEM
TOKa 36+42 B unu Oarapeitnbiii 6ok 1,5+7,5 B
C BO3MOXHOCTBIO PEryJIUPOBKH 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  MPOBEACHHE
pE3UCTOPOB plS HCCIICAOBAHUA 3aBUCHUMOCTHU COIIPOTUBJIICHUA

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
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Buumanue! Tlpu 3amene kakoro-mu6o s3aeMeHTa 000pyJOBaHHs HA aHATOTUYHOE
C JPYIrMMHM XapaKTEpPUCTHKAMH HEOOXOJUMO BHECTH COOTBETCTBYIOIIHE
M3MEHEHHUs B 00pa3ell BHIMOIHEHUS 3a/1aHusl.

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 IIPOBOAHMKEC YBCIIMYNBACTCA.

Ykazanue sxkcnepmam
W3mepenne HampspKEHUS CUMTAETCS BEpHBIM, ecivu 3HadeHne U momagaer
B nHteppan +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) MIpaBWILHO 3alMCaHHBIE PE3YNbTaThl TPEX MPSAMBIX H3MEPEHHH
(6 0anHom cryuae cunvl moka u Hanpsxicenus OJisk MPEX usmMepeHuil),

3) chopMyIMpOBaHHBIN MPABUILHBINA BBIBOJT

[IpencraBneHsl  BepHbIE  pe3yibTaThl  MPSAMBIX  HM3MEPEHUH  CHJIBI 2
DIIEKTPUYECKOTO TOKAa M DJICKTPUYECKOTO HANPSHKCHUS C  y4ETOM
aOCOFOTHOM TOTPENTHOCTH W3MEPEHH, HO B OJTHOM M3 DJIEMEHTOB OTBETA
(1 wmum 3) mpuCyTCTBYET OMMOKA.

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

ANEKTPUYECKOTO TOKA M AJIEKTPUYECKOTO HANPSOKEHUS € YYETOM
aOCOITFOTHOM TIOTPENTHOCTH W3MEPEHWH, HO B AJieMeHTax orBeta 1 u 3
MPUCYTCTBYIOT OITMOKU, UK 3TU 3JIEMEHThI OTCYTCTBYIOT.

NN
Cnenan pHUCYHOK OJKCIEPUMEHTAJbHOM YCTAHOBKM U IPUBEIICHbI
pe3ynbTaThl M3MEPEHU ¢ Y4ETOM  aOCONIIOTHOW  MOTPEHIHOCTH
M3MEpPEHU, HO B OJTHOM M3 HUX JIONYIIIEHa OIH1OKa

© Cratl'pan 2023-2024 yu. 1.
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Bce ciyuyaun BINOSHEHUS, KOTOPhIE HE COOTBETCTBYIOT BbIIICYKa3aHHBIM 0
KpUTepUsiM BbICTaBiaeHUs 1, 2 unu 3 OaoB. Pa3po3HeHHbIe 3amucu.
OTCyTCTBHE NOMBITOK BHITIOJIHEHUSI 3aJaHUS

Maxcumanvrwiu 6aun 3

Ancopoumus

TBépmoe Teno, HaxoasIIeecs B ra3e, BCEraa MOKPHITO CIOEM MOJICKYJI 3TOTO Tasa,
KOTOpBIC YJECPKUBAIOTCSI Ha IMOBEPXHOCTH TeJla CHJIAMH MEXKMOJICKYIISIPHOTO
B3aUMOJICHCTBUS. OJTO  SBJICHUE Ha3bIBaeTCsA  «ancopOrms». KommdecTBo
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,
MIPOHU3AHHBIX MHO>KECTBOM MEJIKUX KaHajaoB. KoiamdecTBo amacopOMpOBaHHOIO
rasa 3aBHCHUT TaK)K€ OT IIPUPOJIBI T'a3a U OT XMMHUYECKOr0 COCTaBa TBEPIOTO Tea.

OaHuM U3 TPUMEPOB BEIIECTB-aJICOPOCHTOB SIBIIACTCS AKTUBHUPOBAHHBIN
yTOJb, TO €CTh YTOJib, OCBOOOXKAEHHBINM OT CMOJIMCTHIX MPUMECEH MPOKATNBAHUEM.
B npoMBIIUIEHHOCTH XOPOLINMKM aKTUBUPOBAHHBIM YIrOJib MOJYYalOT U3 CKOPIIYIIbI
KOKOCOB, a TaKXK€ U3 KOCTOYEK HEKOTOPBIX MJIOJAOBBIX KYJIbTYP.

Knaccuueckum npUMepoM HUCIOJIb30BAaHUSA  aJCOPOMPYIOMINX CBOWCTB
AKTUBUPOBAHHOIO  YIJIsl  ABJISETCA NOpoTUBOra3. @DuibTpel, CcolepxkKalume
AKTUBHUPOBAHHBIA YTOJIb, IPUMEHSIOTCS BO MHOTMX COBPEMEHHBIX YCTPOMCTBAX
JUII  OYUCTKM THUTHEBOM BOABL. AKTHUBHPOBAaHHBIA  YrOJIb IPUMEHSETCA
B XUMHUYECKOH, (papMaIieBTUYECKON U MUILEBOU MPOMBIIIIEHHOCTH.

B menunuHe mpoliecc BBIBEICHHMS U3 OpraHuW3Ma 4y>KEpOJHBIX BEIIECTB,
MOMAIAIONINX B HETO U3 OKPYXKAIOIIEH cpeibl, Wi 00pa30BaBIIMXCS B CaMOM
OpraHuU3Me€ TOKCHYECKUX TMPOJYKTOB OOMEHa, Ha3bIBa€TCA JHTEPOCOPOITHS.
JlekapCTBEHHBIE CpENICTBA, IMOIMJIOLIAIOIINE H BBIBOJAIIME U3 KEIYJI0YHO-
KUIIEYHOTO TpPaKTa BPEAHbIC, TOKCHYHBIC IJIsI OPraHM3Ma BEIIECTBA, HA3bIBAIOT
sHTEepocopOeHTaMU. D(PGHEKTUBHOCTh JHTEPOCOPOCHTOB 3aBHUCHUT OT ILIOIIAIH
WX aKTUBHOM ToBepxHOCTH. [Ipm 3amaHHOl Macce SHTEPOCOpPOEHTa ILIOIIAb
AKTUBHOM TOBEPXHOCTH OOpAaTHO MPOMOPLMOHAIbBHA pa3Mepy €ro 4acTHUll. 4YeM
MEHBIIIE pa3Mepbl YacTHI], TeM OOJbllIEe CyMMapHas IUIONaJb HX AaKTUBHOU
MMOBEPXHOCTH.

© Cratl'pan 2023-2024 yu. 1.
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Kakune wuacTtuiel sHTEepocopOeHTa (KpYMHBIE WM MEJIKHE) OKaXyT OoJibllee
TEpaneBTHUECKOE JEHCTBHE NpPH OJMHAKOBOM MOTpebisieMoil Macce copOeHTa
BO BpeMs JIeueHus oTpaBiicHus? OTBET MOSCHUTE.

OO0pa3sen BO3MOKHOT0 OTBETA

1. OtBeT: MenKkue.

2. Ilpn 3amaHHOW Macce D3HTEpOCOpOEHTa IUIOMIAAh AKTHBHOM ITOBEPXHOCTH
oOpaTHO TMPOMOPIMOHAIEHA pa3Mepy €ro 4YacTHI[: YeM MCEHBIIE pPa3Mephl
Y4acTHI], TEM OOJIbIIIE CyMMapHas IUIOMIA[b MX AKTUBHOW TMOBEPXHOCTH. ITO
03HAYAET, YTO MEJIKME YaCTHIIhI OYIyT JIydIlle MOTJOMATh TOKCHUHBI M, TAKUM
00pa3oM, OKaXyT JTydIliee TePANeBTUICCKOE IEHCTBHE

Conep:xanue Kputepus Bbanabl

IIpencraBiieH MpaBWIBHBIM OTBET HA BOIPOC, U IPUBEIEHO TOCTATOYHOE 2
MOSICHEHHUE, HE COZIepIKalllee OIINO0K

IIpencraBiieH mpaBWIBHBIM OTBET Ha ITOCTABJICHHBIM BOIIPOC, HO €r0 1

00OCHOBaHHE HE SIBISIETCS JOCTATOYHBIM, XOTSI CONEPXKUT yKa3aHUE Ha

(dbu3rnyeckue sBJICHUS (3aKOHBI), TPUYACTHBIE K 00CYKI1aeMOMY BOTIPOCY.
Wi

[IpencraBiieHbl KOPPEKTHBIE PACCYKICHHUSI, TPUBOASAIINE K MPABUILHOMY

OTBETY, HO OTBET SIBHO HE C(HhOPMYJIUPOBAH

[IpencraBiensl o0mIME pacCyXACHUs, HE OTHOCSIIHECS K OTBETY Ha 0
MOCTaBJICHHBIN BOIPOC.

NJIN
OTBeT Ha BOMPOC HEBEPEH HE3aBUCHMO OT TOTO, YTO PACCYXICHUS
IPaBUJIbHBI, UM HEBEPHBI, UM OTCYTCTBYIOT

Maxcumanvrwiu 6aun 2
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B noaxy, mimaBaronryo B o3epe, Momajgo MHOTO BOAbl. B mepBoM ciydae B JOAKY
KJIaIyT TOJEHO, KOTOpPOE IUIaBaeT B BOJE BHYTPU JIOAKH, HE Kacasich e€ IHa.
Bo BTOpOM ciydae BMECTO MmoJsieHa B JIOAKY KJIaayT 4yT'yYHHYIO TpyOy Takoul xe
Macchl, 4TO M MojeHo. Tpyba TOHET B BOJAE U JIOKHUTCS HA JHO JoAKU. B oboux
Cllydasix JIOJIKa MPOJOJKaeT IuiaBaTh B o3epe. OAMHAKOBO JIM MOTPY3UTCS JIOJKA
B BOAYy B oOoux ciydasx? Ecnm HeogMHAKOBO, TO B KaKOM Cly4yae TOTPY3HUTCA
riry0Oxe? OTBET MOsSICHUTE.

Bo3MOKHBII BApHAHT peLIeHus

1. OTBeT: 10/1Ka MOrPY3UTCS B BOJY OJIMHAKOBO B 00OUX CITyYasix.

2. OquHAKOBOE YBEJIMYEHHUE MAaCChl JIOJKA O3HAYaeT OJIMHAKOBOE YBEIUYCHHE
CUJIBI TSKECTH, JEHCTBYIOIIEN HA JIOAKY C Ipy30M. [I0CKOJBKY J0/1Ka TPOIOIKAET
IJIaBaTh, TO €CTh OCTAETCSI B PABHOBECHUH, OJIMHAKOBOE YBEIIMUECHHUE CUJIBI TSKECTU
B IIEPBOM M BTOPOM CJIy4asix BBI30BET OJIMHAKOBOE YBEJIWYEHHE BHITAJIKHBAIOIIEH
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CWbl, JCHCTBYIOUIEH Ha JIOJKY CO CTOpOHbl BoAbl B o03epe. (OO0BEM
JOTIOJTHUTENBHO TOTPYXKEHHON 4YacTH JIOJKM B OOOMX ciy4asx OyJeT paBeH
OTHOIIIEHUIO MacChl T0OABIEHHOTO Ipy3a K MIIOTHOCTU BOJBI).

Copep:xaHue KpuTepus Bbanabl
[IpencrapiieH npaBUIBHBIA OTBET HA BOMPOC, U MPUBEACHO TOCTATOYHOE 2
000CHOBaHUE, HE COJIePIKaIee OITUOOK
IIpencraBien mnOpaBWIbHBIM OTBET HAa MOCTaBJIECHHBIA BONPOC, HO 1
ero 000CHOBaHNE HEKOPPEKTHO WU OTCYTCTBYET.
NJIn

IIpencraBiieHbl KOPPEKTHBIE PACCYKICHUS, IPUBOASIIME K IPABUIBHOMY
OTBETY, HO OTBET SIBHO HE CHOPMYIHpPOBAH

[IpencraBiensl oO0IME pacCyX IAeHUsS, HE OTHOCSIIMECS K OTBETY Ha 0
MOCTaBJICHHBIN BOIIPOC.

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

Maxcumanvroiu 6ain 2
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Ha niuHHBIX DpOBOAAIIMX HUTAX (CM. PUCYHOK), MOACOCAMHEHHBIX K UCTOYHUKY
MOCTOSIHHOTO TOKa, TMIOJABEIIEHA YIpyras MenHas MpyXuHKa JIuHOH lo.
Yro nmpoHu30Ma€T ¢ IIMHOW MpYXUHBI, €CIU LEeNb Pa3oMKHYTb? l3MeHeHunem
pa3Mepa Npy>KUHBI IPU HarpeBaHUU MpeHeOpeub. OTBET MOSCHUTE.

+ —

Bo3MOKXHBII BADUAHT peLlIeHus

1. OTBeT: AnMHA NPYKUHBI YBETUUUTCS.

2. IIpu npoTekaHuu 1o MPY>KUHE MOCTOSTHHOTO TOKA IO COCEAHNUM BUTKaM MPYKHUHBI
TOKH TEKYT B OJHOM HarpasieHUU. [[poBOHUKY, IO KOTOPBIM TOK TEYET B OJHOM
HalpaBlICHUH, IPUTATHBAIOTCS OJaroAapsi MarHUTHOMY B3aumozencTuio. [loatomy
JUIMHA TIPY’KUHBI IIPU IIPOTEKAHWHW B HEU DJJIEKTPUYECKOTO TOKA YMEHBUIAETCS II0
CPAaBHEHMIO C MCXOJHOW IJIMHOW NpyKUHBI. [locne pasmplkaHus LEenu MPUTSKEHHE
HCUE3HET, U TIPY>KUHA BOCCTAHOBUT CBOIO (hOpMYy

Copep:xaHue KpuTepus Bbanabl
[IpencraBiieH npaBUIBHBIA OTBET HA BOMNPOC, U MPUBEACHO TOCTATOYHOE 2
000CHOBaHUE, HE COJIepPIKaIlee OITUOOK
IIpencraBiieH NpaBUIBHBIA OTBET HA IIOCTABJIEHHBIM BOIPOC, HO €r0 1
000OCHOBaHHE HE SIBISIETCS] JIOCTATOYHBIM, XOTSI COJAEPXKUT yKa3aHUE Ha
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(buznyeckue sBJICHUS (3aKOHBI), TPUYACTHBIE K 00CYK/1aeMOMY BOTIPOCY.
NJIN

[IpencraBieHbl KOPPEKTHBIC PACCYKICHUS, TPUBOIAIINE K TPABUILHOMY

OTBETY, HO OTBET SIBHO HE C(HOPMYIHPOBaH

[IpencraBiacHbl OOIIME PACCYKICHHUS, HE OTHOCSIIUECS K OTBETY Ha 0
MOCTABJICHHBIN BOITPOC.
NI
OTBeT Ha BONPOC HEBEPEH, HE3aBHCHMO OT TOTO, YTO PaCCYXICHHS
MIPABIIIbHBI, HEBEPHBI WJIM OTCYTCTBYIOT
Maxcumanvuwiii 6ann 2

23

[logBenieHHOE K TpPOCY TEJIO Maccod & KI MOJHHMAIOT BEPTUKAIBHO BBEPX
C HEKOTOPBIM YCKOpPEHHEM. UeMy paBHO YCKOPEHME TeNa, €CIIU TPOC KECTKOCTHIO

50 kH/m ynnuauics Ha 2 mm?

Bo03MOXKHBII BADUAHT pPellieHus

awo:. 3anwuireM BTOpoii 3akoH HeroToHa /u1st Tena
m =8 kxr B IIPOCKITUU HA BEPTHKAIBHYIO OCh:
k=50 kH/Mm =50-10*H/™M | ma = kAx — mg.
AX=2MMm=2-10°m

Otcrona
kAx—mg 50-10°.2.10°-8-10 )
a= = =2,5 (m/c?)
m 8
a-"? Omeem: a = 2,5 m/c?
Conep:xanune KpuTepus Bbanabl

[TpuBeneHoO moyiHOE MPaBUIIBHOE pPEILICHHE, BKIIOYAIOIIEE CIIeAYIOIIne 3
AIIEMEHTBHI:
1) BepHO 3amucaHo KpaTKoe yCIOBUE 331a4H;
2) 3amucaHbl ypaBHEHUS U (POpMyJIbl, IPUMEHEHHE KOTOPBIX HEOOXO0ANMO
U _JIOCTaTOYHO Ui pEIIEeHHs 3a/aud BBHIOPAHHBIM CIIOCOOOM (B JAaHHOM
perieHnn: emopou sakon Hotomona, 3axon I yka);
3) BBIMIOJTHEHBI ~ HEOOXOIUMBIE  MaTeMaTHYecKue mpeoOpa3oBaHuUs
U pacu€Tbl, MNPHUBOJANINE K MPABHWIBHOMY YHCIOBOMY OTBETY,
U TpencTaBieH OTBeT. [Ipu 3TOM JOMyCcKaeTcsl pelieHHe IO YacTsIM»
(c MpOMEXKYTOYHBIMH BBIYMCIICHHUSIMU )
[IpaBunbHO  3amucanbl  HeoOXoAumble  (HOPMYNbI,  IPOBEICHBI 2

BBIYMCIICHHSI M TIOJIy4€H OTBET (BEPHBIA WM HEBEPHBIN), HO OMYIIEHA
omnoOKa B 3aIIUCH KPATKOTO yCIOBUS Win niepeBojie enuuun B CH.
NJIN

HpCI[CTaBJ'ICHO IMpaBUJIIBHOC PCHICHNUEC TOJBKO B 06HICM BHC, 0e3 KaKux-
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MO0 YUCIIOBBIX PACUETOB.

i
3anucanbl ypaBHEHUS U (HOPMYIbI, IPUMEHEHHE KOTOPBIX HEOOXOIUMO
U JOCTAaTOYHO [JIs PEIICHUS 3aJaddl BBIOPAHHBIM CIIOCOOOM, HO
B MaTeMaTHYECKUX NPEOOpa3OBaHUAX WM BBIYHCICHUSX JOIMyIIeHA
omuoKa

3anucaHO W HCIOJIh30BAHO HE MEHEEe ITOJIOBHHBI HCXOJHBIX (popMmyil, 1
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H.

NJIN
3anucaHbl BCe HMCXOMHBIC (DOPMYJIBI, HO B OJHON W3 HHX JOMYyIICHA
OIIHOKa

Bce cinywan perieHus, KOTOpble HE COOTBETCTBYIOT BbIIICYKA3aHHBIM 0
KPUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gaia

Maxcumanvrwiu 6aun 3

Haiinute BhICOTY BO/OMAAA, €CIU U3BECTHO, YTO TEMIIEpaTypa BOJbI Y OCHOBAHUS
Bojonaaa Beime, yeM y ero BepmuHbl Ha 0,2°C. Cuurarts, uto 80 % sHeprumn
MaAr0IIEH BOJbI UJIET HA €€ HATPEBAHUE.

Bo03MOXKHBI BADUAHT pPellieHus

QCZHO: _
¢ = 4200 i/ (kr-°C) =g e
n=08 Q =cmAt; E =mgh
At=0,2°C
Otcrona:
_ CmAt _ cAt
" mgh gh
he CAt _ 4200-0,2 ~105 ()
ng  08-10
h-? Omeem: h=105m
Coaep:xxaHue KpuTepus Banabl
[IpuBeneHO MOMHOE NPaBUIIBHOE PELICHHE, BKIIIOYAIOIIEE CIEAYIOIINE 3
DJIEMCHTHI.

1) BepHO 3amMcaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3anmcaHbl ypaBHEHHS ©  (HOPMYJbI, IOPUMEHEHUE KOTOPBIX
HEO0OXOAMMO M JIOCTATOYHO JJISI PEUICHUS 3a/1a4i BBIOPAHHBIM CIIOCOOOM
(B TaHHOM PEIICHUU: 3aKOH COXPAHEHUS IHep2uu, Gopmyaa OJisl pacuéma
Koauyecmea meniomoel Npu Hazpesanuu, ¢opmyna O pacuéma
MEXAHUYECKOU NOMEHYUATbHOU IHEPSULL);

3) BBIMOJHEHBI ~ HEOOXOJMMBbIE  MaTeMaTHYeCKHe  MpeoOpa3oBaHUs

© Cratl'pan 2023-2024 yu. 1.
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M pacyé€Tel, MNPUBOMIAIIME K IPABWIBHOMY YHCIOBOMY OTBETY,
U TIPEICTaBIEH OTBET. IIpu 3TOM HOmyCKaercs: peleHue «Io 4YacTsaM»
(c MPOMEKYTOUHBIMU BBIUMCICHUSMH )

[IpaBunbHO  3amucanbl  HeoOXoAumble  (OPMYINbI,  IPOBEICHBI 2
BBIUMCIICHHS, U TIOJyY€H OTBET (BEPHBIN WM HEBEPHBIH), HO JOMYIIEHA
omuOKa B 3alIMCH KPATKOTO yCIOBHS WM niepeBoie enunul] B CU

NJIN
[IpencraBneHo MpaBUIBLHOE peIlIeHHe TOIBKO B 00IIEeM BUJE, 0€3 KaKnuX-
00 YHUCIIOBBIX PACUYETOB.

NJIN
3anucaHbl ypaBHEHUS U (HOPMYIBI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U JIOCTaTOYHO JJisi pEIIeHUs 3aJayd BbIOpAaHHBIM CIIOCOOOM, HO
B MaTeMAaTUYECKUX MPEeoOpa3OBAHUAX WM BBIYHCICHUSX JOIYIIEeHA
omuoka

3anMcaHo M HCIOJIb30BAHO HE MEHEE IMOJIOBUHBI HCXOIHBIX (POpMyI, 1
HEOOXOUMBIX JJISl peLICHUS 3a4a4u.

NJInN
3anMcaHbl BCe HMCXOJHBIE (OpPMyNbI, HO B OJHOM M3 HHUX JAOMYIIEHA
omunoKa

Bce ciywan peuieHus, KOTOpble HE COOTBETCTBYIOT BbIIIECYKA3aHHBIM 0
KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvroii 6ain 3

Ha xoHupl peocrara, 0OMOTKa KOTOPOTO BBINOJHEHA W3 KEJIE3HOM MPOBOJIOKH,
noganu Hanpsbkenue 24 B. JlnuHa mpoBosioku peoctrata paBHa 120 M, a macca
NpoBOJIOKK cocTaBisier 1,872 «xr. Haligute cuily SJIEKTPUYECKOrO TOKa,
IIPOTEKAIOIIErO YEPE3 PEOCTAT.

Bo3MoKHBII BApHAHT pelieHus

amo. U=IR, rme
U=24B |
1=120 M R=pg
m= 1,872 kr U-S
p.. = 7800 kr/m3 Orcrona: | :T

p=010MMv*/M =107 OMM | ©acca IIPOBOJIOKH:

M= puwV = purl:S

Otcrona: S=L
prm'l

| ~U-S_ U-m
pl p'lz'pnn
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o um 241872 _
p-12.p.. 1077.120%-7800

4(A)

-7 Omeem: | =4 A

Conep:xanue Kputepus

Bbanabl

[TpuBeneHoO MmoyHOE MPaBUIBHOE pPELICHHE, BKIIOYAIOIIEE CIIeAYIOIIne
AIIEMEHTBHI:

1) BepHO 3amucaHo KpaTKoe YCIOBUE 331a4H;

2) 3amucaHbl ypaBHEHUS U (POpMyJIbl, IPUMEHEHHUE KOTOPBIX HEOOXO0ANMO
U _JIOCTaTOYHO JJIsl pelleHHs 3aJayd BBHIOPaHHBIM CIIOCOOOM (B JaHHOM
pewmenun: 3axkon Oma 0na yuacmka yenu; opmyna 01 6blHUCTIEHUs
maccwl mena u popmyna 0 GblHUCIEHUS CONPOMUBIEHUS NPOBOOHUKA),

3) BBINIOJTHEHBI ~ HEOOXOMUMBIE  MaTeMaTHYecKue mpeoOpa3oBaHuUs
U pacu€Tbl, MNPHUBOIANIME K MPABHWIBHOMY YHCIOBOMY OTBETY,
U TpeacTaBieH oTBeT. [Ipu 3TOM JOMyCcKaeTcsl pelieHHe IO YacTsIM»
(c MpOMEXYTOYHBIMH BBIYMCIICHHUSIMHU )

[TpaBunbHO 3amucanbl HEOOXOIUMBIE (POPMYIIBI, TPOBEACHBI BHIYMCICHHSI,
M TIOJY4YeH OTBET (BEpHBIM WM HEBEPHBIM), HO JOMYIIEHA OIIUOKa
B 3aITUCH KPATKOTO yCIoBHS Wi niepeBoe enunui] B CU.

NJIN
[IpeacTaBineHo NMpaBUIILHOE PEIICHUE TOJIBKO B OOIIEM BHJIE, 0€3 KaKuX-
MO0 YUCIIOBBIX PACUETOB.

NJIN
3anucaHbl ypaBHEHUS U (DOPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXO0JIMMO
M JIOCTaTOYHO JUIA PEIICHWS 3aJa4dl  BBIOPAaHHBIM  CIIOCOOOM,
HO B MaTEMaTHUYECKUX TPEOOPa30BAHUSAX WM BBIYMCIICHUSX JIOMYIICHA
OIIHOKa

3anucaHo M HKCIOJIb30BAHO HE MEHEe IOJIOBUHBI HMCXOIHBIX (OpMYI,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H.

NJIN
3anucaHbl BCe HMCXOJHBIC (OpPMYyNBI, HO B OAHOH W3 HHX JOIyIICHA
oIIrOKa

Bce cinyuam perieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiu 6aun

© Cratl'pan 2023-2024 yu. 1.




	ФИ2390101 ключи 21-09
	ФИ2390102 ключи 21-09
	ФИ2390101 критерии 21-09
	ФИ2390102 критерии 21-09

