AHaNu3 pe3ynbTaToB PErMoHaIbHOMU
ANArHOCTUYECKOMU paboTbl
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yyawmxca 10-x Knaccos
B 06pa3oBaTesibHbIX OpraHn3aumuax
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TOMN-3 pedpunuunuTtos

* BblyMcnATb 3HaYeHWe Be/IMYMHbI NPU  aHanMse ABJIEHUN C
MCMNONb30BaHMEM 3aKOHOB N GOPMYA

* NHTepnpeTnpoBaTb MHPOPMALUIO  PU3MYECKOTO  COAEPKAHUS,
OTBEeYaTb Ha BOMPOCHI C UCMOb30BAHNEM SIBHO U HEABHO 3a4aHHOWU
nHpopmaumnun. NpeobpasosbiBaTb MHGOPMALUIO N3 OAHOWU 3HAKOBOW

CUCTEMbI B APYryto

* Pewartb pacCyeTHble 3a44ad4n, WUCNOJZiIb3yAd 3adKOHbl U CI)OpN\yfIbI,
CBA3blBaOLWHNe CI)Vl3VI‘-I€CKl/Ie BE/TNYNHDI




PermoHaAbHaQa AMarHocTuyeckas padota no cdousmuke
AAS oOyyvatowmxca 10-x KaAaccoB oOLWweobpasoBaTEAbHbIX OPraHU3ALLUU
MockoBckoun obaacTn 19 okTabps 2020 r.

» 159 myHUUMNaNbHbIX 06pa3oBaTeNbHbIX OpraHMsaumin MockoBcKol obnactm

» 4 rocyaapCcTBEHHbIX 06pa3oBaTeNbHbIX yupekaeHus cybbekTa PP

» 2 HerocyaapcTBeHHbIX 06pa3oBaTebHbIX OpraHU3aumm




PermoHaAbHAOs1 AMArHocTHYECKAas padoTa no odLWeCcTBO3ZHAHUIO
AASl OOYYHAIOLLLMXCA 9-X KAOCCOB 00LLE00pA30BATEAbHbIX OPraHM3ALLUN
MockoBckoun obaacTn 07 okTadps 2020 r.

KonunyectBo obyyatowmxca 10-x Knaccos, BbIMO/HABLUMX PETMOHA/IbHYHO

AMNArHoCTUYecKyto paboTty 3272

Konnyectso 10-x Knaccos, y4acCTtBOBaBLNMX B BbIMOJ/IHEHUN peI'MOHafIbHOﬁ

AMNArHOCTUYECKOM PaboTbl 181

KonunyecTso WKon, y4acCTtBOBaBLNMX B BbIMNOJ/IHEHUN peFMOHaﬂbHOﬁ

AMNArHOCTUYECKOM pPaboTbl 165




B COOTBETCTBUU C NAAHUPYEMBIMU METANPEAMETHBIMU PE3YABTATAMM
BblA€AE€Hbl YHUBEPCAAbHbIE Y4eOHble AEUCTBUSA:

1 rpynna - BA3OBbINA ypoBeHb cAoxHOCTH (3aaanus NeNe 1 =12, 15, 17 - 19)

- YMeHMe npaBuibHO TPaKTOBaTb GU3NYECKUIA CMbIC/T UCMOJIb3YEMbIX BEIMUYMH, UX 0603HAYEHUNA N €AUHULbI U3MEPEHUS; BblAENATb NPUOOPLI A5 UX USMEPEHMUA.
YMeHUe pa3nnyatb CNoBECHYI0 GOPMYINPOBKY M MaTeMaTUYECKOE BblparKeHMe 3aKoHa, GopMy/bl, CBA3bIBatOLWEe AAHHYIO GU3MUYECKYIO BEAUUYNHY C APYTMMU BEANYNHAMM.
YMeHWe pacno3HaBaTb NPOABAEHUE U3YUYEHHbIX GUIUYECKUX ABNAEHMMI, BblAENAA MUX CYLLECTBEHHble CBOMCTBA/NPU3HAKKW; pPacrno3HaBaTb ABJAEHME NO ero onpeaeneHuIo, ONMCaHuIo,
XapPaKTePHbIM MPU3HAKaM U HAa OCHOBE OMbITOB, AEMOHCTPUPYIOWMX AaHHOe dU3NYECKoe ABNEeHUE; pa3nnyaTb 414 AAHHOTO AIBEHWA OCHOBHble CBOMCTBA MW YCI0BMA NPOTEKAHUA
ABNEHUA.
YMeHMe BbI4MCNATb 3HAYEHME BE/IMYMHDBI NPU aHaNM3e ABMEHMUI C UCMONb30BaHNEM 3aKOHOB 1 Gopmyn.
YmeHune onuncbiBaTb U3MEHEHNSA PUIMUYECKMX BEIMUNH NMPU NPOTEKAHUN GUBNYECKUX ABIEHUI U NMPOLLECCOB.
YMeHue npoBOAUTb MpAMble U3IMeEpPeHUA GU3MYECKMX BEAWYMH C MCNONAb30BaHWEM U3MepUTeNbHbIX NPMOOPOB, NPaBUALHO COCTaBAATb CXeMbl BKAOYeHMA npubopa B
3KCMepMMeHTaNbHYI0 YCTAaHOBKY, MPOBOAUTb CEPUD U3MEPEHWNIA.
YMeHue pasnmyatb ABJIEHUA U 3aKOHOMEPHOCTU, /IeXKalliue B OCHOBE NMPUHLMNG AENCTBUS MALLUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB; NPMBOANTbL NPUMEpPHI BK/IaZla POCCUNCKUX U
3apyberKHbIX yYeHbIX-PU3MKOB B Pa3BUTUE HAYKM, OOBACHEHWE NPOLECCOB OKPYKAKOLLErO MUPA, B PAa3BUTME TEXHUKU U TEXHOOTUN.
YMeHue uHTepnpetupoBatb WUHbOPMaUMIO GU3MYECKOTo COAEpPrKaHWA, OTBeYaTb Ha BOMPOCbI C MCMOAb30BAHMEM fABHO W HeABHO 3agaHHOM WHbOpmauuu; npeobpas3osbiBaTb
MHPOPMaALMIO U3 0A4HOM 3HAKOBOM CUCTEMBI B APYrYIO.

2 rpynna — MOBbILLEHHbIN ypoBeHb cnoxHoctu (3agaHma NeNe 13, 14, 16, 20 — 22)

YMeHMe onncbiBaTb CBOMCTBA TeN, GU3MYECKME ABIEHUA U NPOLECCHI, UCNOb3Ya PUINYECKME BENUYUHDBI, PU3NYECKME 3aKOHbI U MPUHLUMUMBLI (aHANU3 rpadUKoB, TabAUL, U CXeM).
YMeHMe aHaNn3MpoBaThb OTAE/NbHbIE 3Tanbl NPOBEAEHUA UCCNEA0BaHMA HAa OCHOBE ero ONucaHuA: AeNaTtb BbIBOAbI HA OCHOBE OMNUCAHMA UCCNEA0BaHNA, MHTEPNPETUPOBATbL PE3y/bTaTbl
HabNoAEHWIA U ONbITOB.

YMeHMe NpUMeHATb MHPOPMaLMIO U3 TEKCTA NPU pelleHnn y4ebHO-No3HaBaTeNbHbIX U y4eOHO-NPAKTUYECKMX 3a4au.

YMeHue 06bACHATL PU3NYECKME MPOLLECCHI U CBOMCTBA TEN (CUTYaUMSA «KU3HEHHOTO» XapaKTepa).

YMeHuMe pelwaTb pacyeTHble 3343a4K, UCNOb3ys 3aKOHbI U GOPMY/bl, CBA3bIBaKOLNE GU3MYECKME BENNUYUHDI.

3 rpynna — BbICOKWUM yposeHb cnoxHoctu (3agaHua NeNe 23, 24)

YMmeHue pelaTtb pacyeTHble 3a4a4M, NCNOJb3yA 3aKOHbI U d)OpMyan, cBA3biBawoLWwme (I)VI3VI‘4€CKM€ BE/INMYUHDI (KOM6MHVIpOBaHHaFI 3ap,aqa).



CBeAEeHNsA O pe3yAbTATAX BbIMOAHEHUS
PAd®OTbl MO YPOBHAM

1 rpynna - BA3OBbIN ypoBeHb CAOXHOCTH (3aAaHMsA NeNe 1 =12, 15,17 - 19)

2 rpynna — MOBBIWEHHbIN ypoBeHb cAoXHOCTH (3aAaHus NeNe 13, 14, 16, 20 - 22)

3 rpynna - BBICOKUU ypoBeHb cAOXHOCTH (3aaaHus NeNe 23, 24)




O6y4awwmecs, BbINOAHUBLUME PABOTY MO YPOBHAM

8,4% (275) 1,2% (38)
| 17,0% (555)

50,9% (1 666)

S’

22,6% (738)

= HepoCTaTOUHbIN

® MTOHMXKEHHbIN

= ba3osbin
MoBbIWEHHDbIN

= Bbicokui




OOy4yaowmecs, Habpaswme MAX n 0 6aAAOB 30 30A0HHUE

1 rpynna - BA3OBbIN yposeHb cnoxHoctu (3apaHmna NeNe 1-12, 15, 17-19)

100,0%  94,9% (3 105)
87,8% (2 874)

89,2% (2 920)
50,0% 87,3% (2 857) 88,3% (2890} . ¢ (2 815) p 86,8% (2 840)
80,0% 75,1% (2 457)
70,3% (2 300) 72,5% (2373) ( )
,3% 69,3% (2 267
68,5% (2 242 ,
70,0% 66,8% (2 187) ©(2282) 65,6% (2 148)
60,0%
50,0% 47,3% (1 549)
31,5% (1 31,5% (1031) g3 (1 005)
30,0% (815)
20,0% (425) 14,09%(457) (432) "
(415) (382) (398) (352)
10,0% (265)
y (1]
6 (59) (90)
0,0%
1 2 3 4 5 6 7 8 9 10 11 12 15 17 18 19

B MAX 6ann m 0 6annos



Oby4yawwmnecs, Habpaswme MAX, 1 u 0 6aaroB 3a 30A0HKE

1 rpynna - BA3OBbIN yposeHb cnoxHocTu (3aganua NeNe 1, 4, 11, 12, 17)

94,9% (3 105)
100,0%

90,0%

80,0% 72,5% (2 373)

70,3% (2 300)

70,0%

60,0% 50,9% (1 666)

47,3% (1 549)

50,0%
> 39,7% (1 298)

40,0%

31,5% (1 031)
27,0% (882)

30,0%
3 19,4% (634)

17,6% (575)

20,0% 13,0% (425)

3,3% (108) 8,1% (265)

1,8% (59) 2,8% (90)

10,0%

0,0%
1 4 11 12 17

HMAX 6ann ®m16ann mO06annos




OCHOBHbIE nposepsembie TpGGOBCIHMSI K MOTEMATHUYHECKOMU NOATOTOBKE
1 rpynna 3aAaHuit - BA3OBbIN ypoBeHb cAOXHOCTH (3aaaHus NeNe 1-12, 15,17 - 19)

3apgaHua Ne5, 9 YmeHue BblUNCNATb 3HAYEHNE BEIMUMHDBI NPU aHANIN3E ABNIEHUN C MCNOIb30BAHMEM 3aKOHOB U GOpPMYII.

3apgaHma Nel8, 19 VYmeHume wuHTepnpetTnpoBaTb MUHPOpMaAUUIO PUINYECKOrO COoAaep)KaHuA, OTBeYaTb Ha BOMPOCbl C
MCNONb30BaHMEM ABHO U HEABHO 3afaHHOM MHbopmauuun. lNpeobpa3osBbiBaTb MHPOPMALUIO M3 OAHOM 3HAKOBOW CUCTEMbI B

APYryto.

3apgaHua Nel YmeHue npaBuAbHO TPaKTOBaTb (GUIMYECKUIA CMbICA UCMONb3yeMbIX BE/IUYMH, MX OOO03HaYeHUs U eAnHULbI
N3MEPEHUSA; BbIAENATb NPUBOPbLI AN UX USMEPEHUS.

3apgaHua Ne 15 YmeHune npoBoanTb NpAmMble namepeHns GU3NYeCcKUX BeUUYMH C MCNOJIb30BaHMEM U3MepPUTEbHbIX NPUOOPOB,
NPaBUIbHO COCTaBAATb CXEMbl BKAKOYEHMA NPNBOpa B IKCNEPUMEHTANIbHYIO YCTaHOBKY, MPOBOAUTb CEPUIO U3MEPEHUN.

III YUTUHOBHTS SOUTBCTCTRHE MOGHIY (PHIIPICCRIME II0HATHAMH H IPEMSTEME 3THX YeTamanire cooTRSTETRNE Meday TeNIITIeCKID ¥CTPOHCTRART I (sHHecKin
monaTHi. B kammedl moanmmn nepnoro cToaoIa TofIDepHTe cOOTReTCTRVIGIIINIO HRCTSHIAMIL JICRATTMI B OCHORE HN paloTH.

IO 113 mpum f}T{'l.llE:IIﬂ H TONHIIETE B mﬁﬂlm‘ B-Hﬁ].‘ﬂ]:"ﬂll&- I.Ili'!irpbl AT K FlGE O DISFAHIIHE TICP R IO lJL'I-,J[GL-"[J}l'[U COOTBC TS TEY HYIYHY THYSHELFIHY

H3 BTOPOIe CTONGNA B JaTmImAaTe B Tadmmny  BLiOpanmie  mxpper  moa

COOTBCTCTRY FOLLMH 5y KEAMM. oy
COOTRETCTRYIOIFME (Y KBAMH,
PHIHMYLECKHIE 11O THE THPHMLPE TEXHHYECKHE ¥YCTPOHCTBA PBHEHYECKHE ABIEHI A
M hMA e R BCITHAMH A 1} amuoepuerp M) TTLTIOATRT 17 mepefada JTandell{a NIy TRH TS TE
By eamimma dursireckoil neTHuTmEIL 2} marr B} NMopImHeRoi mHAROCTHEIE macoc 2} aeilcTnie atwocdepioro JanTerns
By upebop s iossMepedas IsHUecKod BriimnEe 3} CHIE ToRd 3) VMETRITIZITHE aThocihePHOTS AARTETIHT
4} nTexTpon © BRICOTOH

47 MOReNSHHE EHHAKOCTH 1 ma-ﬁm,mmr:mm

5} WISKTPIA A cacyIax

OTmneT: Orrpet:

Ha gagvio AIHIY DIk B0 HAcTPOoHTh: [yHoDpHEMTIHE, STo0k YeTMIaTe
PATHOCTAIIHED, KOTOPAT BCITACT a4 vacToTe 500 xl'm?




OObyyawwmecs, Habpaswme MAX n 0 6aAAOB 30 3QACHMKE

2 rpynna - MOBbILUEHHbIWU ypoBeHb cnoxHoct (3apgaHuna NeNe 13, 14, 16, 20 - 22)

67,4% (2 204)

59,0% (1 930)
()
plidiog 46,2% (1 512)
41,2% (1 347)
36,2% (1 184)
31,8% (1 039)
27,9% (913)
25,3% (829)
11,0% (359)
7,2% (236) 8,0% (263)
13 14 16 20

21 22

70,0%

60,0%

50,0%

40,0%

30,0%

20,0%

10,0%

0,0%

B MAX 6ann m 0 6annos




Oby4yawwmnecs, Habpaswme MAX, 1 u 0 6aaroB 3a 30A0HKE

2 rpynna - MOBbILUEHHbIN yposeHb cnoxHoctn (3apaHuna NeNe 13, 14, 16, 20, 21)

67,4% (2 204)
70,0%

59,0% (1 930)

60,0%

47,2% (1 545)

50,0% 44,8% (1 466)

41,2% (1 347)

0,
40,0% 35,9% (1175) 36,2% (1 184)

31,8% (1 039)

30,0% (983)

27,9% (913)

30,0% 25,4% (832)

20,0%
11,0% (359)
7,2% (236) 8,0% (263)
10,0%

0,0%
13 14 16 20 21

B MAX 6ann m16ann mO06annos




OOby4yawwmecs, Habpaswme MAX, 1, 2 u 0 6aAAr0B 30 30AQHUE
2 rpynna - MOBbILUEHHbIN ypoBeHb cnoxHoctu (3apaHune Ne 22)

50,0%
45,0%
40,0%

35,0%

46,2% (1 512)
25,3% (829)
14,8% (485)

30,0%
25,0%
20,0% 13,6% (446)
15,0%
10,0%
5,0%

0,0% MAX 6aJu1 1 6ann 2 6aJa 0 6aJs10B




OCHOBHblIe npoBepsiemMbie TPeb6oBAHMSA K MOTEMATUHECKOU NOATOTOBKE

2 rpynna 3aAaHnin — MOBILEHHbIA ypoBeHb cAoXHOCTH (3aaaHus NeNe 13, 14, 16, 20 - 22)

3apgaHuna Nel3,

14 YmeHue onucbiBaTb CBOMCTBA Ten, GU3MYECKME SABNEHMA W MPOLLECCbl, UCNONb3ys GU3NYECKUE BEeNYUHDI,
dun3nYeCcKne 3aKoHbI U NPUHLKUNBI (aHaNKU3 rpadpuKos, Tabauu, 1 cxem).

3agaHua N216 YmeHue aHaM3MpPOBaTb OTAE/bHbIE 3Tamnbl NPOBEAEHUA UCC/IeA0BaHUA Ha OCHOBE ero onucaHus: Aenatb BbiBOAbI Ha
OCHOBE OMMCaHUA UCC/IeA0BaHUA, MHTEPNPETMPOBATb Pe3ybTaTbl HABMOAEHUI 1 ONbITOB.

3apgaHua Ne20 YmeHue npumeHATb MHGOPMaALMIO U3 TEKCTA NPU pelleHnn y4ebHo-no3HaBaTeIbHbIX M y4ebHO-NPaKTUYEeCKUX 3a4au.

3apaHua Ne 22 YmeHue peluaTb pacyeTHble 334341, UCMOJb3ysA 3aKOHbI U GOPMY/bI, CBA3bIBAIOLLNE PU3MYECKME BETNUYUHDI.
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OObyyawwmecs, Habpaswme MAX n 0 6aAAOB 30 3QACHMKE

3 rpynna - BBICOKUM yposeHb cnoxkHocTn (3apgaHua NeNe 23, 24)

54,6% (1 788)

49,8% (1 630)

60,0%

50,0%

30,4% (994)

0,
40,0% 26,3% (862)

30,0%
20,0%
10,0%

0,0%
23 24

B MAX 6ann HO0 6annos



OOby4yawwmecs, Habpaswme MAX, 1, 2 u 0 6aAAr0B 30 30AQHUE

3 rpynna - BbICOKUM ypoBeHb cnoxkHoctu (3aganua NeNe 23, 24)

54,6% (1 788)

60,0%

49,8% (1 630)

50,0%

40,0%

30,4% (994)
26,3% (862)

30,0%

20,0%

10,8% (353) 10,5% (345)

9,0% (295) 8,5% (277)

10,0%

0,0%
23 24

EMAX6ann E1l6ann mE26anna HO06annos



OCHOBHblIe npoBepsiemMbie TPeb6oBAHMSA K MOTEMATUHECKOU NOATOTOBKE

3 rpynna 3aaaHuit — BBICOKUU ypoBeHb cAOXHOCTH (3aAaHMs NeNe 23, 24)

3apaHuna Ne23, 24 YmeHue pelwaTb pacyeTHble 3a4a4M, UCNONb3yA 3aKOHbl M pOopMynbl, CBA3bIBaOWME GUINYECKME BEAUNYUHDI
(KombuHUpoBaHHaA 3a4a4ya).

IEI 3"““”-‘3.“"‘”'-'"‘ remiepatyprl 1 kr ““J}H U HPEMEHM B pONECeE B Hlap maccoll 4 kr, JBHEYIEHCH ¢ HEROTOPOH CROPOCTRIO, COVIAPAETCH
IpelcTaBIeHA “*‘_IJ'J-““I’M‘" Kakoe komi9ecTso TEUIOTH BEUIETWIOCH BOOH 34 ¢ HCLIOBIGKHBIM [IAPOM THKOM #0¢ MUCCHL, 10CIE HCI0 APkl IBIAYTCH BMeCTe
TEPBEIC U MUHYT OmpeieanTe, B0 CKOMLKO Pat HIMEHHTACH KHHETHUECKAH JHEPIHA CHCTEME! MApon
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[ona yyawmxca, BbINO/IHUBLUMX 3a4aHUA Ha onpeaenéHHbli 6ann
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Pe3yAbTaTbl BbINTOAHEHUS PA6OTbI 0OYHAIOLLMMUCS MO YPOBHAM

M Ga3oBblil MNoBbilleHHbI M BbICOKMMA
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Pe3yAbTaTbl BbINTOAHEHUS PA6OTbI 0OYHAIOLLMMUCS MO YPOBHAM

B ba3oBbI MoBblIWeHHbIN B BbICOKUMN

B MOoHUMKEeHHbIN
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Oby4yawwmecs, Habpaswme MAX koaM4ecTBO OAAAOB 3a 30A0HKE

24 3apaHue
23 3apgaHue
22 3apaHue
21 3apaHue
20 3apgaHue
19 3apaHue
18 3apaHue
17 3apaHue
16 3apaHue
15 3apaHue
14 3apaHue
13 3apaHue
12 3apaHune
11 3apaHue
10 3apaHue
9 3apgaHue
8 3apaHue
7 3apaHune
6 3apaHue
5 3apaHue
4 3apaHue
3 3apgaHue
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