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1 Llenb oueHuBaHus

Llenb oueHMBaHWsA — onpeaeneHne ypoBHS 3HAHWUIN U YMEHUI yYalLmMXcsl, NPUOBpPETEeHHbIX
B npoLiecce oby4yeHusi, a Takke X CNOCOBHOCTEN NPMMEHSTL HaBbIKM BbICOKOrO Mopsiaka.

1.1 B3aumocBA3b C MeXAyHapoAHbLIMU cCTaHAapTamMum

3agaHna cymmaTMBHOrO oOueHuBaHMst No npegmety «Pusmka» B 10 knacce
pa3pabaTbiBalOTCA B COOTBETCTBMM C 3aaadamm oleHmBaHus IGCSE.
1.2 B3aumMocBA3b € y4eOHOM NporpamMmMon

BHewHee cymmatmBHoe oueHmBaHne B 10 knacce oxBaTblBaeT cogepxaHue
O6pasoBatencHon nporpammel AOO «HasapbaeB WHTennektyanbHble wkonbl» - NIS-
Programme pgna 9-10 knaccoB. YpoOBEeHb 3HaHUM W YMEHWW, a TaKkKe HaBblKM Yy4yallMxcs

onpenenarTcd oxXnagaemMmbiMn pe3dyrnbTaTtaMy NporpamMmmbl No npegmeTy «Pursmkar.

1.3 B3aumMocCBA3b C CUCTEMON KPUTEPUANbHOIO OLleHUBaHUA

KpHTepHAILHOE OeHHBAHHE

@®opMaTHBHOE OlleHHBAHHE CyMMaTHBHOe OlleHHBAHHE
T - 1
CyMMaTHBHOe OlleHHBaHHe CyMMaTHBHOe BHemHee CyMMaTHBHO®
3a pa3e//CKBO3HYIO TeMy OleHHBAaHHE 32 YeTBEPTh ONeHHBaHHE

BHelwlHee cymmaTVMBHOE OLEHMBaHME SBMSAETCH 4YacTbld CUCTEMbl KpuTepuarnbHOro
OLIeHMBaHWSA, KOTOpasi TakxKe BKIoYaeT hopMaTUBHOE OLEHBaHME, CyMMaTUBHOE OLIeHMBaHWe
3a pasgen v YeTBepThb.

2. 0630p BHelWHero CcyMmmatTmBHoro oueHmBaHus

AK3ameHaUuMoOHHaA paboTta 1 90 MUHYT

PaboTa coctout ns gByx yacrten: A n B.

Bce Bonpochkl aBnatoTca ob6a3aTenbHbIMU ANS1 BbINOSTHEHNS.

B vactu A yyawmecs otBe4varoT Ha 25 BONpPOCOB C MHOXECTBEHHbIM BbIGOpOM O0TBETOB. Ha
KaXkObI BONPOC AaHbl YeThIpe BapuaHTa OTBETA, M3 KOTOPbIX yyallunecs BbibupatoT oguH
npaBuibHbIN BapnaHT. Bonpockl oueHnBaoT 3HaHWE N MOHMMaHWE yYyallmnxcs, UX yMeHune
NPUMEHATb U OLEHNBaTb MHAOPMALNIO.

B yactn B yyauimecs otBedvaloT Ha 6-9 CTPYKTypMpOBaHHbLIX BOMNPOCOB, COCTOSALLMX U3
HEeCKONMbKMX NOABONPOCOB. Bonpockl 3TOM YacTu OLEHMBaKOTCA pa3HbIM KONMYECTBOM
6annos. OHM onpefensaoT ypoBEHb 3HAHUI y4aLlnXcst U ux ymeHvme obpabartbiBaThb,




NPUMEHSITb U OLIeHMBaTb MHGOPMaLIO.
PaspeluaeTcs Nonb3oBaTbCs KanbKynsTOPOM.

90 6annoB — 70% oT oOLlero Kkonm4yecTtsa 6annos

dk3amMeHaUuoOHHasA paboTa 2 75 MUHYT

Yyaumecs BbIMONHAOT ABa UMK TpY SKCNepUMeHTa 13 pasnnyHbix obracTtein ousmku.
Bce Bonpochbl ABnsOTCA 0683aTeNbHbIMY NS BbINONHEHUS.

Mo pe3ynbTatam aKCNepuMeHTa MOXHO OLEHUTb 3HaHMS YYaLUXCs, UX NpakTuyeckne
HaBbIKW MMAHMPOBAHUS, aHann3a 1 OLEHKM SKCNepuMeHTa.

PaspeluaeTcs nonb3oBaTbCsi KanbKynsTOPOM.

40 6ann — 30% ot ob6Lero Konu4yecrtsa 6annos

2.1 3apaum oueHUBaAHUA

301 3HaHMe U NOHMMaHue
Yyawmecs JomkHbl 3HaTb U MOHUMATb:
e HayuHble fBNeHus, pakTbl, 3aKOHbI, ONPeAeneHusl, NOHATUS U TEOPUN;
®  Hay4YHYO NEKCUKY, TEPMMUHOSOMIO, YCIOBHbIE 0603HaYeHNs (BKIoYas
CMMBOJbI, BENMUYMHbBI U €AVHULBI M3MEPEHUS);
e MpuHUMN paboTbl HAY4YHbIX NPUOOPOB N 06OPYAOBaAHMS 1 MpaBunia mx
akcnnyataumm n 6e3onacHoCTy;
e Hay4YHble BENNYMHbI M CNOCOOLI UX onNpeaeneHns;
e Hay4Hble METOAbI Y TEXHOMOMUN C y4ETOM COLMAIbHbIX, 3KOHOMUYECKMX U
9KONOrM4eckMx NocneacTBun.

302 O6paboTka, npMMeHeHue n oueHnBaHne nHcpopmalmm
Yyalwmecs JOmKHbI yMeTb:
e HaxoauTb, BbIOUpaThb, CUCTEMATU3NPOBATL MHAOPMALMIO N3 Pa3NNYHbIX
NCTOYHUKOB;
e npeacTaBnsATb MHGPOPMALMIO B pa3nmyHbiX opmax;
e paboTaTb C YANCNOBLIMU U APYTMMU AAHHbIMU;
e 1CMOMb30BaTb MHPOPMaLUIO NpK onpeaeneHnn o6pasLoB, ONUCLIBATb 3Tanbl
paboTbl M AenaTtb BbIBOAbI;
e [faBaTb 060CHOBaHHblE OOBLACHEHUSI ABNEHUAM;
e npeackasbliBaTb U BblABUraTb rMnoTesbl;
e peliaTb 3a4a4Yn C KONMMYEeCTBEHHbIMU OAHHBIMMW.

303 MpakTu4yeckne HaBbIKU U HABbIKU HAGMNOAEeHUA
Yyawmecsa OOmKHbl yMeTb:
e obpalatbes ¢ npubopamu, 0bopygoBaHMEM U MaTepuanamu;
e MPOBOAUTb HAOMOEHUS N N3MEPEHUS;
e VHTEPNpeTMpOBaTb N AaBaTb OLIEHKY HAONIOOEHMAM N 3KCNEPUMEHTarbHbIM
JaHHbIM;
e MnaHMpoBaTb UCCNeaoBaHue, BbiIbnpaTh MeTod uccneqoBaHus 1 NpeanaraTtb
Cnocobbl yNy4vleHns NpoBEeAEHNS] SKCNEPUMEHTA.

2.2 Wcnonb3oBaHue KanbKynsaTopoB

[lonyckaeTcsi  MCMNONb30OBaHWE  MHXEHEPHbIX  KamnbKynATOPOB AN BbINOJIHEHMS
3K3aMeHaUUNOHHbIX paboT 1 un 2.

KanbkynsaTopbl AOMKHbI:
» ObITb NOAXOASALLErO pasmMepa Ans UCMoNb30BaHUS;

4



+ paboTaTb Ha OObIKHOBEHHbIX MW COMNHEYHbIX baTapesix;
« OblTb 0e3 KpblweK, QYTNAPOB M MNOKPLITUA C HaneyYaTaHHbIMW WHCTPYKUMAMU  UIN
dopmynamu.

Kanbkynsitop He 4OMmKeH coaepXxaTtb criegytowime yHKUNK:
+ anrebpanyeckoe npobpasoBaHue;
*  andhdepeHunpoBaHme N MHTErpMpoBaHne;
* CBA3b C APYrMMK yctponcteamm n NHTepHETOM.
Kanbkynsitop He OOMMKeH coaepXaTb Nerkom3snekaemMmyo MHopmauuio, B TOM Ynucre:
+ 0asy AaHHbIX;
« cnosapu;
« Maremartmyeckme opmynbl;
e TEKCTbI.

3. OnucaHue 3K3aMeHaUUOHHbIX paboT

Yyauwumecsa BbINONHAT ABE 3K3aMeHauuoHHble paboTbl. Ok3aMeHauuoHHast paboTa 1
nposepsieT 3agaun oueHnsaHnsa 301 1 302: 3HaHWE N NOHMMaHWE ydalummucs kypca omsmkm 9-
10 knaccoB M ux cnocobHocTb obpabaTbiBaTb, MPUMEHATb M OUeHMBaTb MHGOPMaUMIo.
Ok3ameHaumnoHHaa pabota 2 npoBepsieT 3agadvy oueHuBaHus 303: npakTU4eckMe HaBblKM U
HaBbIKM HaONOAEeHUIA.

3.1 J3K3ameHauMoHHas paboTa 1

90 MUHYT
B yactu A yyawmecs otsevatoT Ha 25 BONPOCOB C MHOXECTBEHHbIM BbIOGOPOM OTBETOB.
Ha kaxgpbli BOonNpoc AaHbl 4 BapuMaHTa OTBETa, U3 KOTOPbIX yyallmecs BblOMpaloT oanH
npaBUIbHbIN OTBET.
B yactu B yyawmecsa otsevatoT Ha 6-9 CTpyKTYpMpOBaHHLIX BONPOCOB, TPEOYOLWNX
KpaTKMX U pa3BepHYTbIX OTBETOB.
Paspeluaetcsa nonb3oBaTbCs KanbKynsaTOPOM.
Yyaimeca MoryT UCnonb3oBaTh JIMHEWNKY, KapaHdall U NacTuk.
Bcero 90 6annos

3.2 Jk3ameHauMOHHas paboTa 2

75 MUHYT
PaboTa Bknto4aeT ABa Unn Tpyu aKCNnepruMeHTa.
PaspeluaeTtcst nonb3oBaTbCs KanbKynaTOpOM.
Yyalumecs MoryT UCnorib3oBaTh JIMHENKY, KapaHaall U NacTuK.
Bcero 40 6annos
3.3 PacnpepeneHue 6annos
B Tabnuue npeactaeneHo pacnpeaeneHne 6annos no 3agadYyam OLEeHNBaHUS:
3apaun JK3amMeHaLMOHHaA JK3aMeHaLMOHHaA BCEIo
OLEeHMBaHUA paborta 1 pabora 2
301 51 2 53
302 39 10 49
303 0 28 28
Bcero a0 40 130




3.4 SI3bIK aK3ameHa
OK3aMeH caaéTtcsa B 3aBMCMMOCTM OT A3blka 00y4eHNs1 Ha Ka3axCKOM UMK PYCCKOM SA3bIKe.
4. YnpaBneHue npoueccoM NpoBeaeHUA 3K3aMeHa

3k3aMeHbl MPOBOAATCS B COOTBETCTBMM C VIHCTpyKUMEWN NO OpraHu3aumMm 1 NpoBeAeHMHo

BHELUHEr0 CYMMaTMBHOIO OLEHMBAHMS y4ebHbIX [OCTWXEHUN yyawmxcs Hasapb6aes
MHTennekTyanbHbIX LIKOM C coGnioeHnem Bcex Mep GesonacHocTU. WHCTpyKUMS coaepxuT
criefytoLime OCHOBHbIE MYyHKTbI:

e 3K3aMeHaLMOHHble MaTepuarnbl U ux 6e30NacHOCTb;

e 00513aHHOCTY yunTENEN, AeXKYPHbIX U aAMUHUCTPATOPOB;

e OArOTOBKa ayaAMTOPUI M MaTepuanoB Af1s NpoBeAeHUs! 3K3aMeHa;

e OArOTOBKA COOTBETCTBYWOLMUX ayauTopuvM [AOns  MNpoBeAeHUss TMUCbMEHHbIX U

NPaKTUYECKNX IK3AMEHOB;

5. Mpouecc BbicTaBneHusi 6annos

Mpouecc BbICTaBNeHMs 6annoB OCyLLECTBSAETCH aTTECTALMOHHON KOMUCCUEN, B COCTaB
KOTOpPOW BXOOAT [NaBHbIA 3K3aMeHaTop, nudepbl rpynn n ak3ameHaTtopbl. [ns BbiCTaBEHUs
0annoB MO KaxdoW 9K3aMeHauumoHHOW paboTe cosgaloTca  rpynnbl  3K3aMeHaTopoB,
BO3rnaBnsgemble nuaepamu rpynn.

Bo Bpemsi BbiCTaBneHus 6anmnoB BCe 3K3aMeEHaTOPbl UCMOMb3YT OANHAKOBYIO BEPCUIO
CXeMbl BbICTaBneHus 6annos. OK3aMeHaUNOHHble paboTbl, NpPOBEpPEHHbIE
9K3amMeHaTopamu, BbIOOPOYHO NPOBEPAIOTCS NMaepamu rpynm, rnaBHbIM 3K3aMeHaToOpoM s
obecnevyeHnss NpaBUMNbHOrO MNPUMEHEHUSI CXEeMbl BbICTaBrEHUsT OannoB M OOBLEKTUBHOCTU
OLIEHMBAHMS.

6. Mpouecc BbICTaBNeHUA OLEHOK

Pe3ynbTaTbl OLEHMBaHUA MO KaXAoMy NpeaMeTy BbICTaBMAKTCA B BuAe OYKBEHHbIX
oueHok A*, A, B, C, D n E, roe A* siBnsieTcst cambIM BbICOKMM YPOBHEM Yy4eOHbBIX JOCTUXKEHUNA,
a E — cambiM HU3KNM.

OueHka U (HeynooBneTBOPUTENbHO) O3HA4YaeT, YTO YyyalluMics He OCBOWUN MmaTepwuan
y4yeOHOoM nporpammbl.

OueHka y4ebHbIX JOCTMXKEHUIA yYaLLMXCs MO NPeaMETY BbICYMTLIBAETCS HEMOCPEACTBEHHO
n3 obuero 6anna 3a BCe 3K3aMeHaUWOHHble paboTbl, a HEe M3 OUEHOK 3a oTAerbHble
3K3aMeHaLUWOHHble paboThl.

B TecToBon cneumdmrkaumm gaHbl onucaHms KItodeBbix oueHok A, C 1 E. ATTecTaunoHHas
KOMUCCUSA YCTaHaBNUBAETCA rpaHMubl AMS 3TUX OLEHOK Ha OCHOBE NpodyeCCUOHaNbHOro
CyXOeHuss U pesynbTaTtoB ydawmxca.  [paHuubl oueHok A*, B u D ycraHaBnmuBaroTcA
apumMeTnyecknum nyTem.

OueHkn A*, A, B, C, D n E nepeBogdaTcs B NUTOrOBbIE OLEHKN.

6.1 OnucaHue oLEHOK

OnncaHue Kno4YeBbiX OLEHOK AaeTcs AN o6Lliero npeacTaBneHnss CTaHaapToB YPOBHEN
BO3MOXHbIX AOCTMXKEHUI YyYallMXCsl, 3@ KOTOpble NpUCYXOaeTcs onpederneHHas oueHka. Ha
NpakTUKe NPUCYXXOEHHAsA OLeHKa 3aBUCUT OT CTEMNEHN COOTBETCTBUS paboT ydalumxcs 3agadam
OLleHNBaHUA.



OueHkKa

OnucaHue

Yyawmmnca geMmoHcTpupyeT rnybokoe 3HaHvWe npegmeTa, YeTkoe NOHMMaHue

OCHOBHbIX MPWHUUMNOB U MeToaoB npeaMeta. MNpuMeHseT NpuHUMNGl Kak B

3HaKOMbIX, TaK U B HE3HaKOMbIX cuTyaumax. OTBeTbl ydallerocs XOopoLlo

chopMynMpPOBaHbl, AOCTOBEPHbBIE N PA3BEPHYTbIE, BbIYUCIIEHUS BbINOSHEHDI

TOYHO W NPaBUSILHO.

Yyawmincsa ymeer:

e CBfA3bIBATb (PaKThbl C NPMHLMIAMN N TEOPUEN NN HAOBOPOT;

e 00BACHATb, MOYEMY HEKOTOpPbIE METOALI NPEANOYTUTENBHEN OPYIUX;

e cobupaTb M McNonb3oBaTb MHPOPMAUUIO M3 pPasHbIX WUCTOYHMKOB U
NpeacTaBnsTb ee B SICHOW fnorndeckon opme;

e pellaTb CUTYaUWOHHbIE 3aa4u, BKIOYaKOLWME MHOXECTBO NEPEMEHHbIX;

e obpabGaTtbiBaTb MHGOPMAUUIO M3  pPasfU4YHbIX  UCTOYHWUKOB  ANs
MOZENMPOBaHMA N HaNpPaBNEHHOCTW;

e BblABWraTb rMNOTE3bl, YTOOLI OO BACHUTL TEOPUN U SBNEHNS.

Yyawuncs geMoHCTpUpyeT XopoLuee 3HaHne BO MHOMMX obractax npeamera
C HEKOTOPbIMU YMYLLUEHUSIMWU, MOHMMAaHNE OCHOBHbLIX MPUHLMMOB U METOA0B
npegmeta. OH Hanbonee 3PHEKTUBHO NPUMEHSET NMPUHLMMNBbI B 3HAKOMbIX
cuUTyauusax U nspedka B HesHakoMblx cuTyaumax. OTBeThbl ydyallerocs 4atle
BCEro SACHO cchopMynNnpoBaHbl 1 060CHOBAHbI; BbIYUCIIEHNA TakKe NPUBOASAT K
npaBuibHOMY OTBETY.
Yyawmincsa ymeer:
e cBA3aTb (PaKTbl B CUTyauMsAX, KOTOpble He npuBedeHbl B y4ebOHOM
nporpamme;
e MpaBWIIbHO ONUCbLIBATb NPoLeaypbl, BKNHOYAOLWME MHOXECTBO 3Taros;
e cobupaTb M Mcnonb3oBaTb MHAOPMALMIO U3 Pa3HbIX WUCTOYHWUKOB U
NpeacTaBnsaTb B ICHOW NTOrM4yeckon gopme;
e onpegensaTb MOAENb WM HanpaBfieHHOCTb Ha OCHOBE [daHHOW
MHGopMaLmn;
e pewaTtb 3agadn B CUTyauusix, BKMOYawWwmx B cebsa orpaHuMyeHHoe
KOSIMYECTBO NEePEMEHHbIX;
e BblABMraTb rmnoTtesy, 4Tobbl 06 BACHUTL hakTbl UK AaHHbIE.

Yyawmncsa pemoHcTpupyeT 06as3oBble 3HaHMA npeamMeTa  C  BaXHbIMU

YNyLWEeHNAMN N HeAOCTaTOYHO MOHUMAET OCHOBHbIE MPUHUUMBI U MeToAbl

npeameTa. Yyawmmcs MoxeT 3peKTUBHO NPUMEHATb NPUHLMMNBI TONBKO B

3HaKoMbIX cuTyaumsax. OTBETbl y4dallerocs MOryT copepaTb MNONe3Hyto

NMHOpMALMIO, HO MOTYT NepecekaTbCs C HEHYXXHOW UHAhopMaLmen. Yyalmmncs

NpaBUNbHO MPOBOAUT MpPOCTble BbIMUCHEHUSA, HO B Gonee CHOXHbIX

BbIYMCINEHNSX AOMYCKaeT OLWMNOKN.

Yyawmincsa ymeer:

e BOCNPOM3BOAUTb (PaKTbl, KOTOPbIE NPUBEAEHbI B y4eOHON nporpamMmme;

pewaTtb 3agadvy, BKIHOYaOLWYy0 O4HO AEeNCTBUE;

cobvpaTb 1 NpeacTaBnsATb YacTb MHPOPMALUN N3 AAHHOTO UCTOYHUKA;

pelwaTb 3agady oaHum unmn 6onee cnocobamu;

onpeaensatb MOAENb UNN HaNpaBNEHHOCTb, rae TpebyeTca MUHUManbLHas

006paboTka AaHHbIX;

e onpenensatb, Kakaa M3 OBYyX rmnote3 obbsicHaeT Habop dakTtoB wnu
OaHHbIX.




7.

6ann.

Mpumepbl BONPOCOB U CxeM BbiCTaBreHusi 6annoe

B kOHLe Kaxkgoro Bonpoca B KBagpaTHbIX ckobkax [1] ykasbiBaeTcsi BbICTaBASEMbIN 3@ HETO

B kayecTtBe pyKoBoACTBa NpenocTaBnATCA CXeMbl BbiICTaBI1IEHUA 6annos, B KOTOPbIX

YEeTKO yKa3blBaeTCdA KONIn4ecTBO 6annos, npuceBanBaeMbIiX 3a Kaxkabln BOMnpoc.
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1.

A

D

MHCprKLI,I/IFI no BbiCTaBreHNO 6annos no npegmMmeTy «Punsmkar:

M - Gann BbICTaBnseTCs 3a NPUMEHEHWE NpPaBWILHOIO MeToda M He OTHMMaeTcs 3a
apudmeTmyeckmne owmnbku;

A — 6ann BbICTaBNSAETCS 3a BEPHbIV OTBET U 3aBUCUT OT nNpeaplaywmx 6annos M, noatomy
npu MO 6ann A1 He HauucnseTcs;

C — «komneHcupyoLme 6annbi» unu «bannbl 3a Bbl4MCNEHUAY . ITU Gannbl
BbICTaBNAETCS Npu hakTax, CBUAETENbCTBYHOLNX 006 O4EBUOHBIX 3HAHUAX, AaXKe eCnu
OHM SIBHO He nokasaHbl B paboTe yyaulerocs. 310 0603Ha4YeHMe YacTo MCNONb3yeTcs nNpu
BbIMNOMHEHMM 3a4aHni ¢ ypaBHeHuaMU. Hanpumep, 6ann 3a ypaBHeHMe MOXeT BbiTb
BbICTaBMEH, €CNW y4aLlninca NpaBunbHO NOACTaBMASET 3HAYEHUS U BblYUCTISET BEPHbIV
OTBET, JaXe eClnu YpaBHEHME He pacnMcaHO CUMBOSMYHO UK CITIOBECHO.

B — 6ann BLicTaBnsieTcs He3aBUcMMo oT 6anna M 3a BepHbI NPOMEXYTOUHbIA pe3ynbTaTt
WU BEPHbIA OTBET.

Ok3ameHaumoHHas paboTa 1
Yactb A

YKaxuTe eguHnLy namepeHmst paboTbl B OCHOBHbIX €AMHULAX U3MEPEHMS.

Kr-m/c?
Kr/m-c?
Kr-m/c
Kr-m2/c?
Al] B[] c[] p[] 0

Kakne Benocuneguct gsmxeTcs no okpyxHocTu paaunycom 4,9 M. KoaddumumeHT TpeHus
cKkonbxeHust paseH 0,5.

C KakoW CKOpOCTbLIO ABMXKETCA BenocunegncT?
4,9 m/c

9,8 m/c

14,7 m/c

19,6 m/c

Al] B[] c[] p[]
[1]



3. [BwxkeHue Tena 3afaHo ypaBHEHUEM X = 2t + {2,
Yemy paBHa HavarbHasi CKOPOCTb W YCKOPeHWe Tena?

A 1 wm/c; 1 m/c?

B 1 m/c; 2 m/c?

C 2wic; 1 wm/c?

D 2 wm/c; 2 m/c?

[1]

4. Kakon bykBor 0603HayeHa gnvHa BOSHbI?

Al ] B[] c¢c[ ] p[]

[1]

Cxema BbiCcTaBreHusa 6annos

Ne JdononHuTtenbHbIE
" OTBeT Bann MHCTPYKUMUK ANA
Bonpoca
3K3aMeHaTopa
1 D [1]
2 A [1]
3 D [1]
4 c 1]




1.

Yactb B

B wkonbHOM nabGopaTopun K KOHLY MPYXWUHbI NPUKPENnEH ManeHbknin rpy3. Ha puc. 1
n3obpaxkeHa NpyxunHa, NoABELLEHHAN K 3aXXNMY.

C O

rpy3

Puc.1

"py3 TAHYT BHU3 N3 COCTOSIHUSA paBHOBECUS 1 OTRycKatoT. [py3 KonebneTtcsa BBepX U BHU3
C 4acTOTOM Vo.

Ha puc. 2 nsobpaxeHo, Kak U3MeHSeTCs CMeLLeHne X rpy3a U3 COCTOSIHUSA paBHOBECUS CO
BpeMeHeM t B TedeHne nepBbix 4,0 cekyHa KonebaHus.

4.0
X,CM
1\ ALY LY AR
2,0 i 1
I \ I \ I \ I \
\ 1 \
] ]
1 \ 1 1 | \ 1 \
1 \ 1 \ 1 \ T \
I \ \
0 — t,c
0] \ 1,0 \ 2,00 ] 301 &
1 \ T \ 1 \ 1 \
I \ I \
I \ \
1 \ 1 \ | \ 1 \
204 \ Ii \
b
/ \ / \ / \ Vi \
\N
—-4.0
Pwuc. 2

(@) Ha puc. 2 oTmeTbTe ogHy Touky P, Ha KOTOPOW CKOPOCTb rpy3a OyaeT MakCUManbHOMN.
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(b) C nomoLubto puc. 2 onpegenute

(i) yckopeHue rpysa B MOMEHT BpemMeHu 2,6 ¢,

yCKOpeHue = m/c?  [1]

(ii) wactoTy vo kKOonebaHus.

Vo = M [2]

(c) T'pys 1 NpyXMHY CHANW C 3aXnma 1 NPUKPEenunn K reHepatopy konebaHun. MNMog
AeNCTBMEM reHepaTopa rpy3 coBepLuaeT MHOXeCTBO KonebaHui pasnMyHon 4acToThbl B
npeaenax ot 0 oo 3vg,

(i) Ha kaxgown yactoTe namepsieTcsa amnnMTyga konebaHun.

Ha puc. 3 HauepTuTe rpaduk, KOTOpPbIN NOKa3bIBaET, Kak B 3aBUCMMOCTM OT
4acTOTbl M3MEHSIETCA aMNnMTyaa.

amnnutyna

yacToTa 3
Punc.3

[2]
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(if) CocTosiHMe rpy3a B JAHHOM OrMbiTe ABNAETCA NPUMEPOM pe3oHaHca.

1. OOGBACHUTE, YTO O3HAYAET PE30HAHC.

2. Onuwwute, Kak BO3HUKaeT pe30HaHC B CUTyauun, Korga pe3ynbTtaT He ABNAeTCA
NoJ1e€3HbIM.

[UToro: 10]
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Cxema BbicTaBrieHMsi 6annos

Bann JdononHuntenbHble
Ne MHCTPYKUUK ansa
OTtBeT pykunn 4
Bonpoca 3K3ameHaTopa

1(a) P B nobon Touke, rae rpaduk B1

nepecekaeT OCb
]
1(b)(i) 0 nnu HOMb UK HET YCKOPEHNS B1
1]

1(b)(ii) (Vo = konu4yecTBo KonebaHun / C1 vo=1/T

Bpems)

4 /3,2 nnm

3,75/ 3 unu

25/2
A1

1,25 (') npuHumaeTca ot 1,2 0o 1,3
[2]

1(c)(i) Kpueas ot Hauyana koopguHaTt (Mnu B1 NpPUHMUMAeTCA, eCriv Kpueas
Marble amnanTyaHble 3Ha4YeHus) ¢ MOXeT ObITb MPOAOIIKEHA OT
MaKCUMyMOM Hadana koopauHat
KpuBasi c MakCUMyMOM TOSbKO B Vo B1 UrHOpPUpPOBaTb MeHbLUNE

MaKCUMYMbl Ha KpaTHbIX Vo
[2]
1(c)(ii) 1. Teno/cucrema konebnetca c B1 npUHUMaeTcs coBrnageHve
CODOCTBEHHOWM YacTOTOM YyacToTbl KonebaTernbHOn
CUCTEMbI C YacTOTOM
BblHYXXAaroLwen cunbl/ npu
coBnageHun cobcTBeHHON
YyacToTbl konebaTtenbHon
Peskoe yBenuueHne amnnutyabl B1 CUCTEMbI C BHELLHEN YaCcTOTOM
2. nmobas cutyaums (Hanpumep, B1
npebesxaHue 3epkanbua B
MaLlUHe)
KaK 9TO npoucxoguT (Hanpumep, B1

npv onpeaeneHHon CKopocTU
3epkanbue Bubpupyert ¢
onbLon amnAnTygon)

[4]
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7.2 JkK3ameHauMOHHas paboTa 2

2 B aTom onbiTe Bl ncecnenyeTe npoBOJIOKY CONPOTUBIIEHNUA.

BeinonHuTe cnegyrowme NHCTPYKLUMK MO puc. 2

(@ (i)

(ii)

WUCTOYHUK N TAHWUA
O O

<A> npoBonoka
CONPOTUBINEHUA

" )\ °
CKONb3ALWMN KOHTaKT C

©

Puc.2

BkrntoumMTe NCTOYHMK NUTAHNA N 3aMKHUTE Lenb. I/I3mepre TOK /B uenun ¢
NnoOMOLUbIKO amMmnepmMeTpa.

lMomecTnTe CKONb3ALWNIA KOHTAKT C Ha NPOBOMOKY COMPOTUBMNEHUS HA PACCTOSTHUM
[ =0,200 m oT ToYkM A.

3anunwunTe nokasaHne BoOfbTMETpa B Tabnuuy 2.

MoBTOpUTE 3TN AENCTBMS, UCNOMB3YH 3Ha4YeHus [, pasHble 0,400 m, 0,600 m, 0,800
M1 1,000 m.

3anuwuTe Bce Bawwm nokasanus [ n U B Tabnuuy 2.

Taonuua 2

BbIKOYMTE NCTOYHUK NUTAHUA.

[4]
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(a) MoctpownTte rpacuk sasucumocTtn U/ B (ocb y) oT L/ cm (ocCb X)

[3]
(i) Onpegenute no rpaduky rpagmeHT G.

Mokaxute Ha rpaduke, kak Bbl nonyynnu Heobxoaumyo MHOpMaUumio.

(ii) ConpoTuBneHne Ha MeTp NPOBOJSIOKN YUCHIEHHO paBHO G/l

3anuwuTe conpoTMBneHne Ha MeTp NPOBOSIOKM C COOTBETCTBYHOLLMM AS1si 3TOro onbiTa
KONMYEeCTBOM 3HavalLmX Lndp. YKaxute B 0OTBETE eANHULY U3MEPEHNS.

COMPOTUBIIEHNE HA METP = eq. uam. [2]
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(b) YueHuk uccrnegyer, kak obLiee CONPOTMBIIEHME TPEX OOUHAKOBbIX PE3UCTOPOB 3aBUCUT
OT UX PacnofioXeHns B LiEMNMW.

MpeanoxuTte, kKak 6bl Bbl npoBenn 3to uccnegosaHue. (OT Bac He Tpebyetcs
NpoBOAUTL 3TO UCCNeaoBaHue.)

Bawm cnepyer:
e HapucoBaTb CXeMy Lenu, KoTopyto Bbl ucnonb3osanu 6bl, 4To6bl ONpeaennTb

COMPOTMBEHME BCEX TPEX NapanienbHO CoOeAMHEHHbIX PE3UCTOPOB;

e  KpaTKO 00BbSACHUTb, Kak bbl Bbl npoBenu aTo nccnenoBaHue;
B KayecTBe Mepbl MPEeAOCTOPOXHOCTM MNPeanioXMTb crnocob npeaoTBpalleHus
HarpeBa pe3nCTOopOB.

Cxema:

O0ObsACHeHuUE:

[UToro: 20]
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Cxema BbICTaBneHMA 6annos

Ne JononHuTtenbHble
- OTBeT Bann MHCTPYKLMM AnA
Bonpoca
3K3ameHaTopa
2(a)(i) /, N0 MeHbLLEN Mepe, 0 2 3HaKOB nocrne [1]
zanatonn<1A
2(a)(ii) mabnuya:
cton6bubl I n U c 3aronoskamun [/ m; U/ B B1
3HayeHuna U, no meHbllen mepe, ao 1 3Haka B1
nocrne 3anston n<2,5B
3HayeHus [ pasHbl 0,200; 0,400; 0,600; B1
0,800; 1,00
3HayeHuna U BospacTaloT C yBenmyeHuem | B1
[4]
2(b) OCW NpaBubHO 0003HAaYEHbI N NPaBUbHO B1 OTBET JOMKeEH
OKpYrneHbl copgepxatb
BENUNYUHY U
eouHuLy
COOTBETCTBYHOLLME LUKanbI B1 N3MepeHnsi, HO
npUHUMaloTCA
nobble cucTeMbl
BCE TOYKM NPaBUIbHO MOCTPOEHbI BNOTh B1 0603HauYeHns
[0 1 Mm TOYKM JOSTKHbI
3aHMmaTb, No
npsiMasi Hanny4yLwero COOTBETCTBUS B1 MeHbLUEN Mepe,
NOSOBUHY
TOHKasi HenpepbIBHAA SIMHUS B1 KOOpANHATHON
CeTKn
[5]
He NPUHUMAaTb OT
TOYKM K TOYKE
Cm.JononHurtenb
Hble NpUMeYaHus
Ha cTp. 6
2(b)(i) Ha rpaduke AcHo nokasaH meTtop B1
TpeyronbHuKa
ncnonb3oBaHa, no
GonbLUOW TPeyronbHUK B1 MeHbLUEN Mepe,
NofIoBMHA NINHUK
npaBunbHasa MHTEpPNonAunS, BegyLas K B1
npaBUNbHOMY 3HayeHuto G UrHopupoBaTb
[3] 3gech nobyto
eonHuLy
n3mepeHus
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dononHutenbHble

Ne
OTtBeT Bann MHCTPYKUUU ansa
Bonpoca
3K3ameHaTopa

2(b)(ii) COMpPOTMBIIEHME HA METP AAHO C TOYHOCTbIO B1
00 2 unu 3 3Havamx undp
eanHuua namepenuns Om / m unm B1
Om m™

[2]

2(c) cxema:
npaBuUibHbIE YCNOBHbIE 0603HAYEHNS
amnepmeTpa, BONbTMeTpa 1 pesncropa B1 MpuHumaeTcs

oMMeTp

pPe3nCTOopbl N BONbTMETP COeANHEHDI
napanneneHo; amnepmeTp CoeanHEH B1
nocnegosarenbHO B paboTtatowen uenu
obbsAcHeHue:
3anucatb U u |, Bblumcnnte R B1
NMOBTOPUTL C pasHbIMM KOMOMHaLMAMMN B1
COeNHEHNS Pe3nCcTopoB
Mepa NpeaoCTOPOXHOCTH: B1

OTKIMIOYNTb TOK MeXxay nepnoaamMmm CHATUA

nokasaHui / ncnonb3oBaTb cradbIn TOK /
BbICOKOE COMPOTUBMNEHME / HU3KOE
HanpshkeHne

[5]
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