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Mycrajpuna 3.®., Karamosa F).H. Mertoauueckue pekoMEHJAUU [0 MOJAIOTOBKE K
OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMeHy 1o maremaTuke B 2019-2020 yueOHOM roty Ha OCHOBE
anaymza -2019.— Ya: Uzparenscro PO PB, 2020. — 50c.

Hogsie 00pa3zoBaTebHBIE CTAHIAPTHI YKE BOIIUIA B )KU3HH OOpa30BaTEbHBIX OpPTaHW3aIi, U
B 2019-2020 yueGHOM TOIYy 3aBepIiiacTcs nepexoa ocHoBHOM 1Kokl Ha PI'OC. M3meHnenust B
MOJIX0/I€ K KOHTPOJIUPYEMBIM 31eMeHTaM coaepxkanus B 2019-2020 yueOHOM roy kacaroTcs
SK3aMeHalMOHHOro Marepuaiia OI'D u oTpakaroT cuTyaluio 3aBepiieHus nepexoaa Ha ®I'OC
OCHOBHOTO 00IIIeT0 00pa30BaHusl, B CBSI3U C 3TUM U3MEHSIETCS CUCTEMA JISATEIIbHOCTH YIUTEIs
MaTEeMAaTHUKH TI0 MOATOTOBKe oOydaromuxcs kK OI'D B OCHOBHOM 1IKOJI€. [[aHHbIE METOTUYECKHE
PEKOMEHIalluY MpeAHa3HAYEHBI 1711 yUUTENeld MaTEMAaTUKH, OCYIIECTBIISIONINE
00pa3oBaTeNbHYIO IEATeILHOCTE B 5-9 Kilaccax, 3aMeCTUTENIEH TUPEKTOPOB, KypPHUPYIOITUX
y4eOHbIi penMeT «MaTeMaTHKa

[Ipyn HamucaHWM MCTOJIB30BaHBI CTATUCTUYECKHUE JAHHBIC MO pe3yJibTaTaM IPOBEICHUS
OI'D>-2019 B Pecny6nuke bamkoproctan, moarotosieHHble PIIOM, oTdersl mpeacemareneid
npeameTHo komuccuu OI'D o MaremaTHke.

Peuenzenmeol:

AbGpapaxmanoBa A.A., KaHIugar (PU3MKO-MAaTeMaTHYECKHUX HAyK, JOIEHT Kadeapsl
ecTecTBeHHOHay4HOro oopaszoBanus PO Pb;

., yuutenb mareMatuku MOBY  No55 T'O r. Via, 3amectutens aupekTopa Mo
yaeOHoit paboTe.
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Xapakrepuctuka cTpyKTypbl U coaepxannst KUM OI'D — 2020mo maTemaTuke

Xapakrepuctuka usMmenenui KUM OI'D no matematuke B 2020 r.

Mertoauyeckue PCKOMCHAAINMH 110 ITOATOTOBKEC YUAIIUXCA K (0)}C)

IS Pl E A Lo

Crucok JuTepaTypbl




BBEJEHUE

OcHoBHOlrocyaapcrBeHHbliidk3amMmen (OI')— UTOTroBHIN HK3aMEH 32 KypCOCHOBHOTO OOIIEro
oOpazoBaHusAB  00IIC00pa3oBaTeNbHBIX  opraHm3anusax Poccuiickoit  ®Denepanuu. OI'D
MpEeHa3HAYEH ISl KOHTPOJISI 3HAHUH, MOJYYEHHBIX BBIITYCKHUKAMU OCHOBHOM IIIKOJIbI, & TAKXE
JUIS IpuéMa B YUPEXKACHHUS CPEIHEro MpoQeCCHOHAIBHOrO0 0Opa3oBaHUs. SIBIseTcs OMHOW U3
Tp€x popml’ocynapcTBenHoit utorosoit arrecramuu(l MA):

- OcHoBHOrO rocyaapctBeHHoro sk3aMmena (OI'D) nis oOydaromuxcsi, OCBOMBIIMX MPOTrPaMMBbl
OCHOBHOT'0 0011er0 00pa3oBaHus,

- Epunoro rocymapctBenHoro »sk3amena (EI'D) g naun, 3aBepmmBIIMX OOy4YeHHE I1O
0o0pa3oBaTeNbHBIM MPOTPAMMaM CpEIHEro o0Iero oOpa3oBaHus — 0a30BbIM U TPOQUIHHBIN
YpOBHH,

- ['ocynapcTBeHHOr0 BBITYCKHOTO 3K3ameHa (I'BD) mmst nuiy ¢ orpaHuYeHHBIMU BO3MOXKHOCTSIMU
3[IOpOBBS, JI€TEH-UHBAIUIOB U WHBAJIHMIOB Ha CTYMNEHSX IMOJYyYEHHUS OCHOBHOTO U CPEIHErO
o0u1ero o0pa3oBaHus, a TAKXKe JJI1 KATETOPUH JIUL, ONPEIEIEHHBIX B 3aKOHOAATEILHOM IOPSIKE
JTOKyMeHTaMu ¢eiepaibHOro ypOBHS.

YTBepkAEHHBIE JOKYMEHTHI  (pelepaJbHOr0 3HAYCHHUS W PEKOMEHJALUMH, €¥KETOJHO
pa3pabareiBaemble  DenepalibHBIM ~ HHCTUTYTOM — MEAArorM4ecKux  HU3MepeHud  (caift
http://www.fipi.ru) sBasrOTCS OCHOBO# It HOATOTOBKHU U npoBeacHus OI'D mo MaTeMaTHKe.
CopepxaTenbHbIii KOMIIOHEHT KOHTPOJIBHBIX U3MEPUTEIbHBIX MaTepuaioB OI'D nmo maremaTuke
YUUTBIBACT (PAKTOPBI IPEEMCTBEHHOCTH:

- @epaepanlbHOrO0 KOMIIOHEHTAa TOCYJAapCTBEHHOTO CTaHJapTa OCHOBHOTO OOILEro
oOpa3zoBanus («O0s3aTeIbHBI MUHUMYM COZIEPKaHMSI OCHOBHBIX 00pa30BaTEIbHBIX IPOIPaMM»»)
u @DenepanbHOrO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO OOIIEro
obpaszoBanusi, [IpuMepHOil OCHOBHOUW 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTI'O OOIIEro
oOpazoBanust  (IlmaHupyemble  pe3ynbTaTbl  OCBOEHHS ~ OOydYarOIMIMMHUCS  OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHMs);

- MeXJAy JBYMsl CTyNEHSIMU HMTOroBoil arrectamuu no marematuke (OI'D u EID),
BBIp@)KAIOLIHECs B KOHUENTYaAJIbHBIX MOAX0JaX K OTOOpY COAEp)KaHUS U MOCTPOCHUS MoJenen
9K3aMEHOB:

1) B KOHTPOJBHBIX M3MEPUTENBHBIX MaTepranax OI'D cobmromaeTcss MPeeMCTBEHHOCTh B
MIPOBEPSAEMBIX MPEIMETHBIX YMEHUSX;

2) B 9K3aMeHalMoHHbIe MaTepuanbl OI'D BXOIAT 3a1aHusl, KOTOpPBIE SBISIOTCS 0a30BBIMU
TSt o0ecTieueHus B JaIbHEHIIIEM YCTICIIIHOTO BBITIOIHEHUS 3a1anuii EI'D;

3) B 9K3aMEHAIIMOHHBIX MOJIEIISX UCTIOJIB3YIOTCSl CXO/IHBIC THITHI 3aJaHUH, HAITPAaBICHHBIX
Ha TPOBEPKY pa3IMYHbIX TPYHN MPEAMETHBIX PE3yJIbTaTOB HM3y4yeHHUs y4eOHOro mpeaMera
«MareMaTukay;

4) NPUHIUIBI TIPOBEPKH 3aJaHuil ¢ pa3BéPHYTHIM oTBeToM Ha OI'D COOTHOCATCS C
IPUHLAIIAMH OLICHMBAHMS 3alaHus C pa3BEpPHYTBIM oTBeToM Ha EI'D mo Maremartuke
npo(UIBLHOTO YPOBHS,

5) conepxaHue KOHTPOJBHBIX HM3MEPUTENBHBIX MaTepuaioB OI'D cBsizaHO ¢
BOCTPEOOBAHHBIMH B KU3HU NMPAKTUYECKUMHU YMEHUSIMU U HaBbIKAMM, HAIIPaBJIEHO Ha MIPOBEPKY
KaK IPEIMETHBIX, TAK U METANIPEIMETHBIX PE3YyJIbTATOB.



https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B5%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B5%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%98%D0%90
http://www.fipi.ru/

1. Arorn OI'2-2019 no martematuke B Pecnybsiuke bamkoprocran
1.1. AHanu3 pe3yJabTAaTOB BHINOJHEHUS OTAEJIbHBIX 32JaHUI WM TPy 3a1aHUIA.

[To cocrosiHnro Ha 2019 rox sk3ameH MO MaTreMaTHKe MOAPA3LAEIUICS HA JABA MOJIYJIS:
Moayib «Anredbpa» u monynb «l'eomerpus».KMM OI'D mo maremaTHKe COCTOSUI M3 JBYX
Moxaynein: «Anredpa» u «['eomerpus». B kaxmgom Mojyne Be 4YacTH, COOTBETCTBYIOIIWE
poBepKe Ha 0A30BOM U MOBBILIEHHOM YPOBHSIX.

Mopyns «Anredpa» coaepkut 17 3agaHuii: B 4aCTH MepBoH - 14 3aqanuii; B 4acTH BTOPOI
- 3 3apanusa. Monyns «I'eoMeTpusd» conepkuT 9 3aiaHuii: B 4acTU NEpBOM - 6 3alaHUi; B 4aCTU
BTOPOH - 3 3a7aHus.

Yactu 2 monyneit «Anrebpa» u «l'eomeTpusi» HampaBiieHbl Ha IPOBEPKY BIIAJCHUA
MaTepHUajJoM Ha MOBBILICHHOM ypOBHE. DTH YacTU COJEPKaT 3aJaHUsl MOBBIIIEHHOI'O YpPOBHS
CJIOHOCTH M3 PA3JIMYHBIX Pa3/Ie]0B Kypca MaTeMaTHKH.

MaxkcruManbHOE KOJIMYECTBO OajioB, KOTOPOE MOXKET MOJIYYUTh HK3aMEHYeMBbI 3a
BBINOJIHEHHE BCEH AK3aMEHALIMOHHOM paboThl, - 32 Gama. M3 HUX 3a Moaynb «AinreGpa» - 20
O6ayutoB, 3a MoayJb «I'eomerpus» - 12 6amos.

PexomeHyeMblii MUHMMAaJlbHBIM pe3yJbTaT BBINOJIHEHUS 3K3aMEHALMOHHOW pPabOTHI,
CBUJETENbCTBYIOIIMI 00 ocBoeHuU PDejiepaibHOr0 KOMIOHEHTa rOCYJapCTBEHHOIO CTaHAapTa
OCHOBHOT0 00111er0 00pa30BaHus B IpeAIMeTHOI obiacTu «MaremaTukay, - 8 6ayuioB, HaOpaHHbIE
B CyMMe 3a BBIIIOJIHEHUE 3aJJaHUIl 000X MOJyJIeH, IpU YCIOBUH, YTO U3 HUX HE MeHee 2 0aioB
IIOJIyY€HO 10 MOLyJIt0 «l'eomeTpus».

AHanu3upys pe3yiabTarThl BbIONHEHUs 3amganmid yacth 1KMM OI'D-2019 BeimycKHUKaMH

OCHOBHOM IIKOJIBI PeCITyOJIUKH, MOKHO KOHCTATUPOBATH CIICTYIOIIIEE:
-IPOIEHT BbINoJiHeHus 3aganuii Ne 1,2, 3,8, 15, 18, 19 ot 90% o 98,53%;
- MPOLIEHT BhINOJHEHus 3aaanuii Ne 4, 5, 6,7, 9, 10,11, 13, 16, 20 ot 80% 10 87,92%;

- IPOLICHT BhIMONHEeHUS 3a1anuii Nel2, 14, 17 ot 60% 1o 77,67% (Nel2 — 60,55%, Ne14-76,62%,
Nel7 —77,67%).

HpI/IBCI[eM aHaJIu3 pE3yJIbTATOB 110 BUAAM ACATCIBbHOCTH.

AHaJIu3 BBINOJIHEHHS 32/IaHUI MOAYJIs «Ajredpay

% noayyuBmnx%  MOJYyYMBIIMX
Ne OcHOBHbIE BU/IBI 1eSITEJILHOCTH 00YYAIOIIHXCS banib Y y

. onpeaeIeHHbII onpeaeeHHbII
OCHOBHOIi IIKOJIbI

0aj1a1 B 2018 1. 0a B 2019 r.

33[[3]-]](15[ C KPAaTKMM OTBETOM

1 'YMeHue BBIIIOJIHATH BBIYHCIICHUA )41 1 79 ) 9 96 ) 9

[10/1530BaThC OCHOBHBIMHU €IMHHUIIAMH JUIMHBI, 1 96,3 95,3
MacChl, BpEMEHH, CKOPOCTH, TUIOMIAN, 00bEMA;
BBIPAKATh 0OOJNee KpPYIHBIE EIUHULBI Uepe3
3 [Ymenue BBITIOIHATE BBIYHCIICHHS m 1 93,5 95,1
4 [Vmers BBITTOJIHSTD BBIUHCIICHUS u 1 75,7 83,2
npeoOpazoBaHMs, yMeTh BBITIOJTHSATh
npeoOpa3oBaHus anrebpandeckKiX BRIPAKEHUH

S |OmuceBath ¢ moMompl0 (GYHKIMI pasmuuHele] 1 90,1 89,0
peanbHble 3aBUCUMOCTH MEXIy BEITHMUMHAMU,
MHTEPIPETHPOBATD rpaduKu PeaIbHBIX
6 |Ymers pemats ypaBHenus, mepaBenctBa u mx| 1 82,3 87,0



https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F

7 |Pemarts HeCNOXKHBIE MPAKTHUECKHUE PACUETHBIE 1 82,9 86,2
3ajayd; pewmarb  3aJadd, CBSA3aHHBIE C
OTHOIIIEHUEM, TIPOTTOPIIMOHATEHOCTHIO BEJTUYHH,
IPOOSIMU, TPOIICHTAMU; TOJI30BATHCS OICHKOM
U TPUKUAKOW TpU MNPaKTHUECKUX pacueTax;
MHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a]1a4
C ydéToM OrpaHMYEHH, CBSI3aHHBIX C pe-

8 |AnammsupoBaTh peallbHbIC YMCIIOBBIC JaHHbBIC, 1 97,5 97,4
Npe/ICTaBlIEHHbIE B TAONHUIAX, HA JUArpaMMax,
9 |Pemars npakTudeckue 3anauM, TpeOyrommel 1 81,0 84,7

CHUCTEMATHUYCCKOI'O nepe6opa BAapHaHTOB;
CpaBHHBATbh INAHCHI HaCTYIIJICHHUA CquaﬁHBIX
CO6BITHI>1, OIICHUBATh BCPOSATHOCTH CHy‘l&ﬁHOFO
CO6LITI/I$I, CONNOCTABJIATH U UCCJICAOBATh MOACIIH
peaﬂLHOﬁ CHTyaHHCﬁ C HCIIOJIBb30BaHHUEM

10 [Vmets cTpouTh U yuTaTh TpaUKU QyHKIIUU 1 80,1 85,1

11 [VmeTs cTpOUTH U YUTaTh TPAPUKU (PYHKIIMU 1 74,9 78,8

12 lymers BBITIOJIHSATh npeoOpa3oBaHus 1 93,8 23,8
IreOpandecKuX BRIPAKESHUN

13 |OcymectBnare npakrmueckme pacuersr mo| 1 68,0 814
(dopMyIiaM, COCTaBISATh HECIOXKHBIE (OPMYIIBI,
BBIPKAIOIINE 3aBUCUMOCTHU MEXKITY

14 Vmers pemats ypaBHeHMs, HepaBeHCTBA M HX 1 69,3 78,9

3ananusi ¢ pa3BepHYTHIM 0TBETOM

21 [Vmers BBITOJIHSATD npeobpaszosanus 0 721 81,6
anreOpandecKux BBIPKEHUH, pemiaTth T 1.9 7.3
VpaBHEHHS, HEPAaBEHCTBA U HX CHCTEMbl H
qUTaTh TpaduKy QyHKIIHIA 2 26,0 161

22 |Ywmerthb BBITIOJTHSATD npeobpaszoBanus 0 92,2 91,7
aIreOpanyueckux BBLIPAKEHMH, peniaTh 1 0,9 0,8
VpaBHEHHS, HEPABEHCTBA W MX CHUCTEMBI, 2 6,9 7,5

23 |cTpouth M yuTaTh rpaduku QPyHKIMIA, CTPOUTH U 0 92,4 93,9
CCJIEI0OBaTh MPOCTEUIIIME MAaTEMaTHYECKUE 1 1,8 3,1
MOIEITH 2 5,8 3,0

ErinonHeHwe sagaHMa Mogyna "Anrebpa™
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AHaJu3 BbINOJHEeHUs 3a1annii Moayas «['eomeTpusi»

OcHOBHBbIE BUABI IESITEILHOCTH 00y4a0IINXCS
OCHOBHOM IIKOJIbI

banasl

%  moJy4uBIIMX
onpe/eTeHHbIH
0asa B 2018 1.

%  NoJy4YMBIIHX
onpeeTeHHbIH
0aJa B 2019 r.

3aganusa ¢ KPAaTKHM O0TBETOM

OnuchiBaTh peaibHble CUTyalldd Ha  s3bIke| 1 781 89,6
r€OMETPHH, UCCIIEN0BATh OCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM TE€OMETPUYECKUX IOHATHH M
TeopeM, pellaTh NPAKTUYECKUE 3a1a4H, CBA3AHHbIC
C HAXOXKIEHHEM TEOMETPUIECKHMX BETUYHMH
VMeTh BBINONHAT JEHCTBUS C TeOMeTpuueckumy| 1 57,8 80,9
burypamu, KOOpJJMHaATAMU U BEKTOPAMHU 1 61,9 78,3
1 86,4 90,1
1 83,3 89,1
VMeTh NpOBOAUTH JOKa3aTeldbHble pacCykKjaeHus 1 65,8 82,9
IpU pELICHUU 3a1a4, OLEHMBATH JIOTMYECKYIO
PaBUILHOCTE  PAaCCyXKIEHUH,  Pacro3HABATh
OIIHMOOYHBIE 3aKIIOYEHHS
3ajaHus ¢ pa3BEPHYTBIMH 0TBETOM |
VMeTh BBINONHATh J€HCTBUsA ¢ reomMerpuueckumu| 0 86,6 87,8
(urypamu, KoopJMHATAMH ¥ BEKTOPAMH T 6.0 37
2 7,4 8,8
VMeTh NpOBOAMTH JOKa3aTelbHble paccykjaeHusi 0 96,9 96,8
[pY pELICHMH 32784, OLEHMBATh JOTHYECKYIOl [ 0.9 7.0
NPABWIILHOCTh  PACCYXKICHMI,  pACHo3HABAaTh — 55 59
OIHGOYHbIE 3aKII0YEHHS : ’
VMeTh BHITIONHATH JSHCTBUA C reOMeTpHueckumy] U 99,5 99,7
(urypamu, KoopMHATAMHU ¥ BEKTOPAMH T 0.1 0.1
2 04 0,2

BuinonHexnue 3apnanna moayns "leomerpus”
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1.2. Conep:kaTtesibHbIii aHaau3 BbinoaHeHus 3aganuii KUM OI'9-2019 no maTemaTuke

OcymiecTBisist cofiep KaTeNbHbli aHanu3 BeimoaHeHus 3anannit KUM OI'D 2018-2019 ygyeGHoro
rojia Heo0X0AUMO OTMETHUTH JIBa MOMEHTA!

-3JIEMEHTBl COJIEP’KaHHUsI COOTBETCTBYIOT COJEP)KAaHHIO OCHOBHOTO OOIIEro oOpa3oBaHHs IO
yaeOHOMY mpeameTa «Marematukay (5-9kmaccsl) 1 YMK mo mareMaTuke At OCHOBHOM IIKOJTBI.
B cBoeli COBOKYMHOCTH BapHWaHTBI OXBAaThIBAIOT BCE OJIOKH COJEP)KAaHHS, TPATUIIMOHHO
IIPEJICTaBICHHbIE B Kypce MaTeMaTUKH 5-9 kiiaccoB, yTO 00€CIeYnBaEeT JOCTATOUHYIO MOJHOTY
MIPOBEPKHU OBJIAACHUS COACPKAHUEM Kypca MaTEMaTHKH B OCHOBHOM IIKosie. B cooTBeTcTBUM CO
cnenuduKoil Kypca MaTeMaTHKd B OCHOBHOI IIKOJEe 0co00€ BHUMAHHUE YJEJIEHO IpPOBEpKE
MPAKTUYECKON COCTaBJISAIONIEH MaTeMaTH4eCKOW MOArOTOBKH BBITYCKHUKOB, KOTJa OBJaJICHUE
TEOPETHUUYECKUM TIOJO0KEHUEM IPOBEPSIETCS] ONOCPEIOBAHHO YE€pe3 MPOBEPKY YMEHHUs PEIlaTh
3a/1a4u;

-IIOCJICAOBATCIBHOCTD PACIOJIOKCHUA 3aJlaHui O6YCJIOBHeHa JIOTHUKOH BHYTPUIIPCAMCTHBIX H
MCKIIPECIMETHBIX CBs3eH anre6panqe01<1/1x U TCOMCTPUUCCKUX TCM.

IlepBas yacthb padoTsl (3amanus 1-20) npemxycMarpuBaeT IpoOBEPKy 0a30BOi MaTeMaTHUCCKOM
KOMIIETEHTHOCTU. [TpH BeINOIHEHUN 3a1aHuii yacTu | yyamuecs J0KHBI TPOJIEMOHCTPUPOBATIN
ONpEeIEIEHHYI0 CUCTEMHOCTh 3HAaHUHM U IIUPOTY MPEICTaBICHUM, aKIIEHT B KOTOPOU JIeJIaeTCs Ha
WJICUHO-TIOHATUINHOMN U MTPAKTUYECKONW COCTABJISIOIIMX.

33.IlaHI/I$I yactu 1 IMPOBCPAJIM 3HAHHUC W ITIOHMMAHHUC KIHOUYCBBIX 3J3JICMCHTOB COACPIKAHUA
(MaTCMaTI/I‘-ICCKI/IX HOH}ITI/IP'I, ux CBOﬁCTB, HpI/IéMOB peuieHuda 3aJa4 u HpO‘-I.), YMCHUC
MOJIb30BATHCS MaTEMaTUYCCKOM 3aIMUCbI0, BJIAJCHUC OCHOBHBIMHA aJI'OpUTMaAMU, YMCHHUEC PCIIATH
HECJIIOXKHBIC MAaTCMATUYCCKUC 3ada4u, HC CBOAAINHECA K MPAMOMY HNPHUMCHCHUIO AJITOPHUTMaA, a
TAaKXE NPUMCHATb MAaTECMATUUCCKHUE 3HAHUS B HECJIOXKHBIX IMTPAKTUYCCKHUX CUTYaAIUAX.

Brauane oTMeTMM YycHemiHOe BBHIMIOJTHEHHE BCEMHU Trpynmnamu oOydaromuxcs (Tpymma
00ydJaroIuXCcsi, MOJYYUBIINX HEYJAOBICTBOPUTEILHYI0 OTMETKY;  Tpylna OO0y4YarolIuxcs,
MOJTYYMBITUX OTMETKY «3»; TpyIIa OOYyYaroIIUXCs, TOJYYUBIIMX OTMETKY «4»; TpyIma
00ydJaromuxcsi, TOJYYUBIINX OTMETKYy «5») cuenytone 3amanus (Beime 90%) wu
c(OPMHUPOBAHHOCTD BUJIOB JICATEIBHOCTH:

3amaaus u3 MoayJs «Anredpa» gactu 1:

- Nel mo cBoeMy cofiepKaHUIO COOTBETCTBYET TeMe «J[poOu» MIpoBepsuI0 YyMEHHE BBINOIHATh
BBIYHUCIICHHS] U TIpeoOpa30BaHMsl, B YaCTHOCTH, YMEHUE CKJIAJbIBATh JECATUYHBIC TPOOH («2»-
0,02%)

- Ne 2mo cBoemMy coaepkaHMIO COOTBETCTBYeT TeMe «M3mepeHus, mpuOImKeHus,
OLCHKW»,ITPOBEPAIIO YMEHUA aHAJIM3UPOBATH PCAJIBHBIC YHUCIIOBBIC NTAHHBIC, IMPEACTABIICHHBIC B
tabnuie. BolinoaHeHue 3ajaHus 1eMOHCTPUPYET CPOPMUPOBAHHOCTh TAKUX HABBIKOB KaK aHAJIN3,
NPUKHJIKA, CPAaBHEHUE.

-Ne3 1o cBoeMy COAEpKaHHUIO COOTBETCTBYET TeMe «KoopanHaTHas npsmas»,IpoBEPsIIO yMEHNE
HAXOJIUTh MNPHUOIMKEHHOE3HAUeHUE KOPHs, M300pakaTh YHUC]Ia TOYKAMHM Ha KOOPJMHATHOU
npsAMOif.[lJis1 BBIMOJHEHUS JAHHOTO 33JaHusl HEOOXOAMMO BIIAJCHHE MaTepuanoM pasjena
«ITonsiTre 06 uppaMoHaNbHOM yKcie. JlecaTuuHble TPUOIMKEHUS UPPALMOHATIBHBIX YHCEI.



- Ne§, mo cBoeMy colep>KaHHIO COOTBETCTBYET HMPAaKTUKO-OPUEHTHPOBAHHOW 3aaaye 0a30BOro
YPOBHS, YCIEIIHOE pELIEHHE KOTOPOH JEMOHCTPUPYET JOCTHIKEHHE METANpPEAMETHBIX
Pe3yNbTaTOB,IPOBEPSIIO YMEHUE aHAJIN3UPOBATh peaibHbIC YHCIOBBIE JaHHbIE, IPECTABICHHBIC
Ha JparpaMMe.

3ananus u3 moayus «I'eomeTpusi»:

- Ne 15mo cBoemy copepKaHHIO COOTBETCTBYET TeMe «OKpYy)HOCTh U Kpyr.CeKTop, CETMEHT», B
KOTOpPOM IPOBEPSUIOCH YMEHHUE PELIaTh IPAKTUUECKHUE 3a]a4l Ha HAX0XK/IEHUE FEOMETPUUECKHUX
BCJIMYHMH, B YaCTHOCTH, HAXOAWUTH KOJIMYCCTBO CIIHIL, €CJIN U3BCCTCH YIOJI MCXKIY JABYMs CIIMIIaMHA
KoJieca;

- Ne 18 mo cBoeMy coaepKaHUIO COOTBETCTBYET TeMe «Tparmenus», HallpaBI€HHO HA IIPOBEPKY
YMEHHMS peliaTh IIaHUMETPUUECKHE 3a/1a4l Ha HaX0XICHHE TUIOIIA/IU Tpaleluu;

- Ne19 no cBoemy copepx’aHHIO0 COOTBETCTBYET TeMe «PoMO», pOBEpsUI0 yMEHHE BBIUUCIISTH
OJIMH U3 JIEMEHTOB poMOa Ha KJIeT4aToil Oymare.

[IpuBeneM 3amanusi, BBINOJIHEHHBIE y4allMMHUCS Ha Xopomum ypoBHe (80,55%-87,84%) u
NOKA3aBIIME  JAOCTATOYHOE  YCBOEGHME  DJIEMEHTOB  COJIEpXKaHHs  C  yKa3aHHeM
MPEIOIAraeMBIXTUITMYHBIX OMIHOOK, JOMYIIEHHBIX MPU BHIMIOTHEHUS MIEPEUNCICHHBIX 3a/IaHUH.

3anaHus U3 Moy «Asredpay:

- No 4mo cBoeMy COJEpXKAaHHUIO COOTBETCTBYET TeMe «Apudmerndeckue AeHCTBHS C
pPalMOHATILHBIMU  YUCIAMI»,IIPOBEPSUIO  YMEHHE BBIYUCIATH 3HAUEHHsI CTEMEHEH C LeNbIM
nokasareneM. IIpeanonaraemas omuOka — OIMIMOKU CKOpPEE CBA3aHbI C HEYMEHUEM IIPOU3BOAUTH
apudMeTHUeCKue NEHCTBUS C TaHHBIMHU YUCIIAMH WIH e OIIMOKH BBIYMCIUTEIBHOTO XapaKTepa.

- Ne 5o cBoeMy coziep’KaHHIO COOTBETCTBYET TeMe«OnucaTenpHas CTaTUCTHKAY,HalIpaBICHHOE
Ha TIPOBEPKY YMEHHs OIHUCHIBATh C TOMOIIbI0 (DYHKIHMHA pa3iu4HbIE pealbHbIE 3aBHCHUMOCTH
MEXIy BEIUYMHAMH, WHTEPIPETHPOBATh IpaduKu peanbHbIX 3aBUcHMOocTel.llpeamonaraemas
omunOKa — HEBHUMATEIbHOE YTEHHWE TrpapuKka M HEBEpPHOE OIpeleieHre JAeJIeHUs 10
TOPU30HTAJILHON U BEPTUKAIBHON OCH (BPEMEHHU U HAMPSKEHUS).

- Ne6 mo cBoemy coaepkKaHHMIO COOTBETCTBYeT TeMme «KBajpaTHoe ypaBHEHHE», IPOBEPSIIO
yMEHHE pelaTh HEMOoJIHOE KBaipaTHOe ypaBHeHue. [Ipeanonaraemas onrOka- HEyMeHuUe peliarh
YpaBHEHHUS JaHHOTO BUJIA WJIM BBIUMCIUTENbHBIE OINOKH;

-No71o cBOoeMy COAEpKaHHUIO COOTBETCTBYyeT TeMe «TekcroBas 3amada», MPOBEPSIIO yMEHUE
peliaTh MpaKkTUYEeCKHe pacuyeTHbIE 3aJaul, CBA3aHHbBIE C OTHOLIEHUEM, MPOMOPIHOHATBHOCTHIO
BEJIMYMH, YMEHUE HHTEPIPETHPOBATh PE3yJbTaThl PEUICHHs 3aJayll C Y4eTOM OTpaHHuYEHUH,
CBSI3aHHBIX C pPeaJbHBIMU CBOWMCTBAMHM pPacCMaTpUBAEMbIX IPOLECCOB U  SBJICHHM.
[Ipennonaraemass  ommnOKa -OMIMOKM BBIYUCIUTENBHOIO XapakTepa, MOTOMY KakK IpPOLEHT
BBIMTOJIHEHUS Ha «2» Hu3kuii - 0,25 %.

- Ne 9 no cBoemy cojep:kaHuI0 COOTBETCTBYeT TeMe «CiydaiiHble COOBITHS M BEPOSTHOCTHY,
HAIIPaBJICHHOIO Ha IPOBEPKY YMEHMS CTPOUTH M MCCIENOBATh IIPOCTEUININE MATEMaTUYECKUE
MOJIEIIH, a TAK)KE€ YMEHUE HaXOAUTh BEPOSTHOCTb COOBITHS B MIPOCTEHILIEH CUTYaIUH.



[Ipennonaraemas - omnOKa CBsi3aHa B MEPBYIO OYepe/lb C HEBHUMATEIBHBIM YTEHHEM YCIIOBUS:
HAIIUT! BEPOSITHOCTh HEBBIYyYEHOTO OMJIETa BMECTO BBIyUEHHOTO;

- No 10mo cBoemy cojep)kKaHHIO COOTBETCTBYeT TeMme«l'paduk KBaapaTuyHOH (GYHKIHNY,
TpeOyIOIIMM  YCTAaHOBHTH  COOTBETCTBHE  MEXIY  IPEIVIOKCHHBIMH  TpadukamMu U
ko duuuentamu a u c. [Ipennonaraemast onmmobKa — He3HaHUE 3aBUCUMOCTHU Ipaduka GyHKIIMN
OT 3Ha4YeHUS KOA()(PHUITMEHTOB;

- Ne 11 mo cBoeMy CoJIepKaHHIO COOTBETCTBYET TeMe«Apru(MeTHUECKas IPOrPECCUs», B KOTOPOM

TpeOOBaJOCh HAWUTH CyMMY TEpPBBIX BOCBMH WICHOB apU()METHUECKOW MPOTPECCHH.
[Ipenmonaraemast ommOka — HE3HaHHE (OPMYJIBI CyMMbI MEpPBBIX UICHOB apU(pMETHUYECKON
IIPOrPECCUU WM OUIMOKH BBIYMCIUTEIBHOIO XapaKTepa.

- Nel3mo cBoeMy cofep)KaHUIO COOTBETCTBYET TeMe «TeKcToBas 3ajgaday», MpOBEPSIIO YMEHHE
OCYIIECTBIIATh PACUEThI BEJIUYHH 1O TOTOBBIM (opMmyiiaM. [Ipeanonaraemas ommoka —HEyMEHHE
MIOJICTABUTH JIAHHOE 3HAYEHUE B (DOPMYITY ¥ BBIYHCIUTH, B YACTHOCTH, HAUTH CTOMMOCTb ITOC3/KU
C=150+11(t-5) npu t=15 mu=.

-Nel4 mo cBoeMy COIEp)KAHMIO COOTBETCTBYET TeMe «JIMHEMHOE HEpaBEHCTBO», IPOBEPSIIO
YMEHHE pelIaTh IPOCTEHIINE HEPABEHCTBA, B YACTHOCTH, YKa3aTh BEPHBIM OTBET HEPABEHCTBA U3
IepEeYMCICHHBIX BapuaHTOB oTBeTa. lIpeanosaraemas omulOka —HeyMEHME pelaTh JUHEHHOE
HEPABEHCTBO.

3aganus u3 Moayis «l'eoMeTpus» dyactu 1:

-No 16 mo cBoeMy COIEpKaHUIO COOTBETCTBYeT Teme «lIpsSIMOYroyIbHBI TpPEyTrOIbHUKY,
HaITpaBJICHHOC Ha IMMPOBCPKY YMCHUA HAXOAUTH CTOPOHY TPECYTOJIbHUKA I10 SaHaHHOﬁ CTOPOHE U
yriay. Ilpeanonaraemas omnOKa- He3HaHMe (OpMyJ, BbIpaxaromue (yHKIMH yria
HPSMOYTOJIBHOTO TPEYTOJIbHUKA Ye€pe3 €ero CTOPOHBI WM OIIMOKH BBIYUCIUTEIBLHOIO XapaKTepa.

-Nel7 mo cBoemMy COAEpKAHUIO COOTBETCTBYET TeMme«BrnucaHHas OKPYKHOCTB», IMPOBEPSIIO
YMEHHE PeIIaTh INIAHUMETPUYECKUE 3a/1a41 HAa HAXOKICHUE BEJIMYHH, B YACTHOCTH, HAX0XACHHE
BBICOTBl PAaBHOCTOPOHHETO TpeyroibHHKa. 3anaHue Ne 17 cBA3aHO C yMEHHMEM IIPUMEHSTH
CBOWCTBA T€OMETPHUECKUX (DUTYD: MPEAINOIarajgoch Mo paguycy BIMCAHHONW OKPY>KHOCTU HalTH
BBICOTY PaBHOCTOPOHHETO TPEyrojbHHKA. THUIHYHBIE OLMIMOKM CBSA3aHbI B MEPBYIO OYepe/b C
HETPaBWIbHBIM MTPUMEHEHHEM (HOPMYITBI — yUalrecs BMeCTO (hOpMyJIIbl paguyca I OKpYKHOCTH,
BIIMCAHHOW B MPaBUJIBHBIN TPEYTrOJIBHUK, HCIOJIB30BAIH (OpMYITy paaumyca R okpyxHOCTH,
OMMCAHHOI OKOJIO MPaBUIILHOTO TpeyrojabHuKa. ClielyeT OTMETUTD, UTO JaHHbIE (POPMYIIbI ObLIN
JIaHbl B CIIPABOYHBIX MaTepUasax K IK3aMeHy.

- Ne 20 1o cBOeMy COJEpKaHUIO XapaKTEpU3yeT BiIaJeHUE 0a30BbIM TEOPETUUECKUM MATEPHAIIOM
Mo TeoMeTpuu. {7151 ero BBITIOJIHEHHS] HEOOXOAMMO 3HaTh OCHOBHBIE (hakThl Kypca «I'eomeTpusi»
Y BJIQJIETh ONPEICTICHHBIMU JIOTHUYECKUMU MPUEeMaMH: YMEHHEM NMPUMEHUTD 00111ee yTBEPKIeHNE
K KOHKPETHOMY CIIy4yalo, BHIBECTH CJEJICTBUE, IPUBECTH KOHTPIPHUMEDP, PACCMOTPETh YaCTHBIN
cilydaii, a Taxxke nepedopMyIHpoBaTh YTBEPKACHUE B IKBUBAJICHTHOE €My YTBEPKICHHE HIIU
3ammcath ero B Buje GopMyibl. JJaHHOE 00CTOSATENLCTBO CBUACTEILCTBYET O Ooliee Cephe3HOM
0TpaboOTKE HE TOJIBKO TEOPETHYECKHUX 3HAHHWM MO0 T€OMETPHH, HO U O BKIIOYCHHUH B y4eOHBIN
MpoIlecC 3a/JaHWi, HANPABICHHBIX Ha (QOPMHUPOBAHWUE YMEHHUS OICHUBATH JIOTHYECKYIO
MPaBUIILHOCTH PACCYK/ICHUM, paclio3HaBaTh OIIMOOYHBIE 3aKknoueHus. [Ipeanonaraemas ommoka
— HE3HaHHE OCHOB Kypca «I'eoMeTpus» B OCHOBHOM IIKOJIE.



BrlmenepeuricienHblie 3aaHNs TOBOPAT O AOCTATOYHOM YCBOCHHM 3JIEMEHTOB COJIEP)KaHUS U
c(OPMHUPOBAHHOCTU CIEAYIOIUX BUAOB JEATEIBHOCTH TPYMIbl 00yYaIOMIMUXCS, MOTYYHBIINX
OTMETKY «3»; TpyIIbl OOy4YaroIMXCs, MOJYYUBLUIMX OTMETKY «4»; Ipynmbl 00ydaroumumxcs,
MOJIYYUBIIUX OTMETKY «5»:

- yMEHHE BBIIOJHATH HPeoOpazoBaHUsl aIreOpanvyecKuX BBIPAXKEHUM U HPOU3BOIUTH
BBIYMCIICHMS;

- YMEHHE OIUCHIBaTh C IOMOINBI0 (YHKUMH pa3IMYHbIE pealbHbIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; UHTEPIIPETUPOBATh IPAPHUKHU peabHbIX 3aBUCUMOCTEN;

- YMEHHE pellaTh YPaBHECHHUsI, HEPABEHCTBA U UX CUCTEMBI;

- YMEHHE pelIaTh HECIOXKHbIE IPAKTUUECKUE PACUETHBIC 33a[auM; PEIIaTh 3aJa4l, CBA3aHHbIE C
OTHOILIECHUEM, MPOTIOPLUOHATBHOCTBIO BEIMYUH, APOO0SMH, IPOLEHTAMU; MOJIb30BATHCS OLEHKON
U NPUKUIKON IPU MPAaKTUYECKUX pacueTax; UHTEPIPETUPOBATH PE3yNbTAaThl PELICHUS 3a/1ad C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX C PEaTbHBIMH CBOMCTBAMH PAaCCMAaTPUBAEMBIX OOBEKTOB;

- YMEHHUE pemaTh NPaKTUYECKHe 3a7a4H, TPEOYIOIIHe CHCTEeMaTHYeCKOro nepedopa BapuaHTOB;
CpPaBHUBATh IIAHCHI HACTYIUICHUS CIyYalHBIX COOBITHIA, OLIEHHBATH BEPOSTHOCTH CIy4allHOTO
COOBITHS, COMOCTABIATH M HCCIEAOBATh MOJEIH pEalbHOW CHTyalMed C HCIOJIb30BAaHUEM
anmnapara BepOsSTHOCTU U CTaTUCTUKH;

-yMEHHE CTPOUTH U YUTATh rpaduku PyHKIUH, yCTaHABIUBATH COOTBETCTBUE MEXY (PYHKIUAMU
U UX rpaduKamu;

-yMEHHE penIaTh 3aa4 ¢ IpUMEHEHHEM (OPMYITBI OOIIETO YWIeHA IPOTPECCHii;

- YMCHHUC OCYHICCTBIATH HNPAKTUYCCKHUEC PaCdYCThl II0 (I)OpMyJ'IaM, COCTaBJIATb HECCJIOXKHBIC
(I)OpMyJ'IBI, BBIpaXaromue 3aBUCUMOCTH MCIKY BCIIMUNHAMU,

-YMCHUC BBINIOJIHATH JIENCTBUS C reoMETpUICCKUMU (I)I/Il“ypaMI/I, KOOpAUHAaTaAaMH U BCKTOPaMU;

- YMCHHUC IIPOBOAUTH JOKA3aTCIbHBLIC PACCYIKACHUA ITPU PCIICHUH 3a/la4, OICHUBATD JIOTUYCCKYTO
MMpaBUJIbHOCTDH paCCY)KHeHHﬁ, paciio3HaBaThb OIIMOOYHBIE 3aKIIOUYEHHS.

Xyamui pe3yiabTaT MOKa3aly yyaliuecs NMpu BbIMosHeHuu 3anaHus Nel2 uactu 1 (60,55%
CaMbIil HU3KUH CPETHUIA MPOIICHT BHIMIOJHEHUS 110 YacTH 1).

3ananue No 12 mpeamnonarano BBINOJHEHHE alreOpandeckux NpeodpazoBaHuil ¢ OYKBEHHBIMU
BBIPQKEHUSIMH M HaxOXJE€HHE 3HaueHHs OYKBEHHOTO BBIPDOKEHHs NPH 33JaHHOM 3HAYCHHUU
MEPEMEHHON. YCHEIHOCTh BBINOJHEHUS 3TOr0 3a/laHusi BO MHOTOM ONpENeNsieTcs yMEHHEM
IPOM3BOJIUTH ONPECTICHHbIE NeHCTBUS (CI0KEHNE, YMHOKEHHE) C IPOOSIMHU (YTO COOTBETCTBYET
Kypcy anre6psl 7 kmacca mo BceM YMK), 9TO MO3BOJISIET YNPOCTUTH BBITTOJIHEHHUE 3aJIaHUM.
MHorue oO0yd4aromuecs: BBIIOJNHSUIM TNPeoOpa3oBaHMsl HANpsIMylo, TIOJCTaBiIsAs 3HAUYEHUE
nepeMeHHoil. B 3ToM ciydae OOJBIIMHCTBO OIIMOOK MMEET BBIUMCIUTENBHBIX XapakTep U
CBSI3aHBI C TE€M, YTO OOy4YarolIecs HE CMOTJIM BEPHO BBINOJIHUTH apu(pMeTHUEeCKUEe IEHCTBHS C
npe1okeHHbIMU unciaMu. CHopMHUPOBAaHHOCTh JAHHOTO YMEHHMSI y10BJIETBOPUTEIBHOE.

Ha ocHoBe ananu3a omuoOO0K, JOMYIIEHHBIX 00YyYalOUIMMHUCS NP BHIOJTHEHUN 3aJlaHUH MOTYIIS

«Anrebpay», cleayer OTMETHTb, YTO XyK€ OOydaloluecs CHpPABISIOTCA C  3aJaHUSAMU
AITOPUTMHUYECKOTO XapaKTepa U C 3aJaHUSMU HA NTOHUMAaHHE, NTPAKTHYECKOE MPUMEHEHHE WU



pemieHue 3anad. XapakTepHO, YTO 3TO IMPOSIBISAETCS IO BCEM COIAEPKATENIBbHBIM JIMHMSM,
OTHOCALIMMCSA K JAHHOMY pasfely: anreOpanyeckue MpeoOpa3oBaHUs, PELICHHWE ypaBHEHHIA,
HEpaBEHCTB. BBI3BIBacT oIpenesieHHble TPYAHOCTH M 33/IaHUE Ha BBIUYMCICHUS MO (GopMyIie.
TpyAHOCTH TPAaAULIMOHHO CBA3aHbl C HU3KUM YPOBHEM BBIYUCIUTEIBHON KYJIbTYPBHI.

Ananns PE3YJIbTATOB BBIIIOJIHCHUA Sa)IaHI/IfI 10 TCOMETPHHU IMOKA3bIBACT, YTO O6y‘~IaI-OHII/ICC$I XYXKE
CHPABIIAIOTCS M C 3aJlaHUSIMU, B KOTOPBIX TpeOyercs NMPUMEHUTbh KaKOW-TO M3BECTHBIA (akT
(CBOWCTBO, IpU3HAK), GOPMYITy B OTpeIe/ieHHOH cuTyaru. OUIMOKH B OCHOBHOM CBSI3aHbI HJIH C
HEe3HaHUEM HEOOXOAMMBIX (DAaKTOB, HAITPUMED, OCHOBHBIX T€OMETPUUECKUX (UTYP U UX CBOKCTB,
WK C HCYMEHHEM MPUMEHSTh U3BeCTHBIC (pakThl. U 3716Ch MOYKHO BBIJCIUTD [[BA THIIA OLIHMOOK:
WIA TPUMEHSIOT HEBEPHO, HCIOJb3ysl HEBEPHYIO aHAJOTHIO (HAmpuMep, CBOWCTBAa pomobOa
pacIpOCTPaHSIIOT Ha MapajuieJiorpaMM MM IMyTalOT CBOMCTBA IICHTPAJIbHBIX M BIHCAHHBIX B
OKPY>KHOCTBH YTJIOB), WJIM HEYMEHHE HCIOJIBb30BaTh (YOPMYJIbI, MPEAJIOKEHHBIE B CIPABOYHBIX
MaTepuanax, U 3/eCh yxke mpobiema cPOpMUPOBAHHOCTH 0OImIeydeOHBIX ymeHwmid. Cremyer
OTMETUTh TOT (PaKT, YTO y OOYHarOMIMXCS, MOITYYUBIIMX OTMETKY «2», c(hOPMHUPOBAHHOCTh
0a30BBIX KOMHeTeHHI/II\/II II0 reOMCTPUN HH3Kad, IpHU 3TOM JIydII€C BCCTO OHMU CHPAaBUIIMCH C
HIOCJICIHUM 3a/IaHMEM, YTO CBUJICTEILCTBYET 00 MX 00pa30BaTEIbHOM MMOTEHIIMANE, KOTOPBIH HE
yIAJIOCh Pa3BUTh. XyK€ OOYYAIOUIMECs CIPABISIOTCA C 3aJaHUSIMU, BBIIOJIHEHHE KOTOPBIX
onupaercsi Ha (PaKTOJOTUUCCKUN MaTepHal.

OOmass TeHAEHUUS pellaeMOCTH 3a/JaHuil MepBOM YacTH COXpPaHAETCsl Ha MPOTKEHUU
HECKOJIBKUX JIET: BCE IPYIIIbl 00y4arouXcs JIydlle pelaroT 3aJaHus Moxyis «Anredpa» M,
BEPOSITHO, TaHHOE OOCTOSATENLCTBO MO3BOJIMIIO ONPEAETICHHOM yacTh 00yUaronuxcs MpeooiaeTh
IpaHUIly MUHUMaJIBHOTO 0ajuta. MiMeeTcs CyIeCTBEHHBIH pa3phiB B Pe3yJIbTaTax MEXIy IBYMs
rpynnamu o0y4aromuxcsi: TEMH, KTO OTYUYUI «2», U TEMH, KTO MOJIydnI «3».

Bropasi wacTh paboThl, BKJIIOUAOUIass 3aJaHUsl C pa3BepHYTHIM 0TBeTOM,B2019rony
TpaZMLIMOHHO NpeJcTaBiIeHa 3aanusamu 21 — 26. Bo Bcex mpeiaraeMplix B perMOHE BapuaHTax
1o GopMyJIUpOBKE 3aJaHHs ObUIM aHAJIOTMUHBbIE. DTHU 3a/laHusl MPOBEPSIOTCS HAa TEPPUTOPUU
peruoHa skcnepramu npeametHoi komuccuu (I1K) mo marematuke.

3amanus 21 — 23 HampaBieHbl HAa MPOBEPKY TAKUX KAdyeCTB MAaTEMAaTUYECKOM IOArOTOBKHU
BBIITYCKHHMKOB, KaK:

- YBEPCHHOC BJIAJICHUC (I)OpMaJ'IBHO-OHepaTI/IBHLIM anrerqueCKHM arnrapaTom;

- YMEHHE PeINTh KOMIUIEKCHYIO 3a/lady, BKIIIOUAIOIIYyI0 B ce0sl 3HaHUS M3 Pa3HBIX TeM Kypca
anreOpsl;

- YMCHUC MATCMATUYICCKU I'PAMOTHO U SICHO 3allMCaThb PCHICHHUC, IIPUBOIA IIPU 9TOM H606XOI[I/IMI>IG
IOACHCHUA U O6OCHOBaHI/I${;

- BIIQJICHHE HTUPOKUM CHEKTPOM MPUEMOB U CIOCOO0B pacCy K IeHUM.

3amanre  Ne2 | (MOBBIIEHHBI  ypOBEHb) IO  CBOEMY  COJEP)KAaHHUIO  COOTBETCTBYET
teme«lIpeoOpazoBanue anreOpandecKux BBIPAKCHHID», TMPOBEPSIIO YMEHHE IpeoOpa3oBHIBATH
anredpandyeckoe BBIPAKEHUE U BBIYMCIUTH 3HAYEHUS 33aJJaHHOTO anreOpanuyecKoro BBIPAKEHUS
npu onpeaeneHHoM ycnoBur. OHa U3 IpUYUH HHU3KOM pemaemMoctu 3amanust Ne 21— crnaObie
HABBIKM B TIPEOOpa3OBaHUU aNreOpanvdecKuX BBIpKEHUH. 3aJaHHe HAIMpPaBJICHO HA MPOBEPKY



BJaJieHUsT (OPMabHO-ONEPATUBHBIMU YMEHUSMH Ha YpPOBHE, HECKOJBKO MPEBbIIIAIOIIEM
0a30BbIif, YTO SBISIETCS BAXKHOW XapaKTEPUCTUKOW OOy4aromuxcs, MNPETCHIYIOUMX Ha
MOBBIIICHHYIO OLIEHKY M, BO3MOJKHO, IJIAHUPYIOIIMX H3y4aThb MaTeMaTUKy Ha NPOQUIbHOM
ypoBHe. HecmMoTpss Ha TO, 4TO IPEMIOKEHHOE 3aJaHUE SBISECTCS TUIIMYHBIM JUIS IIKOJBHOIO
Kypca MaTeMaTHKH, 00yJaroIuecs oKa3ain cepbe3Hble MPoOebl B 3HAHUAX, HEOOXOIUMBIX IS
pelIeHHs] TaKOro THUIA 3aJaHui. YcIellHee C JaHHBIM 3aJlaHHMEeM CIPAaBUIIMCh OOydaroluecs,
KOTOpbIE OCO3HAHHO IMOAXOAWIM K KaXKJIOMy IIary ajJrOpuTMa pelIeHUs, Y KOTOPBIX BCE ILlIaru
Obun orpaboraHbl 0 aBromarusMa.(B 3amaHum oTMeuanmock OeCHOMOIIHOCTh JieTei B
MaTeMaTUYECKOM 3aMnCcH MPH HHTYUTUBHOM MTOHUMAHUHU KaK MOJIYYHTh TpeOyemoe).

3ananue Ne 22(MOBBILIEHHBIN YPOBEHB)IIO CBOEMY COAECPKAHUIO COOTBETCTBYET TeMe« TeKCTOBbIE
3ajjauny, MPOBEPSIIO YMEHHME pellaTh TEKCTOBBbIE 3a/ayM BKIOYAs 3aJaud, CBS3aHHBIC C
OTHOILIEHHUEM, NPONOPLMOHAIBHOCTBIO BesinuuH U T. 1.. B KMUM OI'D-2019r 6pna npeasnoxxeHa
3aJa4a Ha HaXOXKJIEHHE CPeTHEeH CKOPOCTH aBTOMOOWIISI Ha IPOTsKEeHUH Beero myTH. Ha 2 Gamna
petmiio Beero uib 6,91% yuanuxcs, Ha 0 6amioB - 92,35% yvamuxcs. 3agadn, CBsI3aHHBIE CO
CpeIHEeW CKOPOCTHIO IBUKCHHUS, BCTPEYAIOTCS Yallle Ha OJMMITHAAaX WM KOHKYPCHBIX 9K3aMEHAX.
OTH 3aJ]a4X HE CIIOKHBI JUIsl IOHUMAaHMs, HO NIPH UX PELIEHUHU 4acTo JOITyCKAIOT OJHY U Ty K€
OLIMOKY: BBIUUCIIAIOT CPEJHIO CKOPOCTh KaK CpefHee apu(MeTHUeCKOe NaHHBIX CKOpOCTel
HE3aBUCHMO OT YCJIOBUS 33a4yl. Takyro e OmUOKY, KOTOpas U SBJISIETCS THIUYHONH OIINOKOI,
JIOITYCTUIIM BBIITYCKHUKH OCHOBHOM IIIKOJIBI B 3TOM roy. HecMoTps Ha TO, UTO TEKCTOBBIE 33/1a4H
eXKeroJHo BKJIro4atoTcst B cogepkanne KM OI'D, y GonbIinHCTBa 00y4YarONIMXCSl BOSHUKAIOT
Cepbe3HbIC 3aTPYAHEHUS pU penieHny 3agad. Cienyer 0oiblie BpeMEHH OTBOIUTH HA PELICHHE
TEKCTOBBIX 3aJ1a4, IPUYEM HE TOJIBKO B 9 Kiacce npu noArotoBke k OI'D, Ho HaunHas ¢ 5 Kiacca,
oOpaiiasg oco6oe BHUMaHUE Ha 3Tall 00y4YeHHs TOMCKY pelIeHHs 3a/1auM, pacCMaTpUBasi pa3Hble
THUIIBI 33/124.

3amanne Ne23(BBICOKHI YpOBEHb) IO CBOEMY COJEpX aHUIO COOTBETCTBYyeT TeMe«l paduku
GyHKIUI», TPOBEPSUIO YMEHHE ONpPENENsITh U CTPOUThH IpaduK KyCOYHO-3aJaHHOW (DyHKIHH,
npeoOpa3ysl aHATUTHYECKYrO 3amuch, B 3amanne Ne23 KMUM OI'D -2019 r.Heo6xoauMo ObLIO
NoCTpoUTh rpaduk (QYyHKIMHU, a 3aT€M yKaszaTh, MPU KAKUX 3HAYCHHUSAXMMpsMas y= M HMeeT ¢
rpa¢uKoM POBHO JBE 0OIIMe TOUYKU. J[0cTaTOYHO OOJIBIIOE KOJMYECTBO PabOT, B KOTOPHIX
NPEJCTAaBICHO pELIeHHEe 3a/aHusl 23, eXEeroJHO He COAEP)KUT ONMCaHHE MOCTPOEHUs rpaduka
¢ynkuuu. 1o kKakoii-To MpuunHEe 00YYarOIIUECs] CYUTAIOT, YTO TOJBKO MO N300pakEHUI0 MOXKHO
CYIUTh O BEpHOCTH IMOCTPOEHHOTO rpaduka, XOTS pa3BEpHYTHIA OTBET, KOTOPHIH TpedyeTcs B
9TOM 3a/IaHWH, NpPEeaINojaraeT OmnHcaHue paccykaeHuid. OAHMM M3 OCHOBHBIX IIaroB IMpHU
MOCTPOCHUU TpaduKka 3JIeMEHTapHbIX (GYHKIUN sBIsSeTCs yKazaHue Bunaa rpaduxa. s
MOCTPOCHUS HEJOCTATOYHO B3SITh HECKOJIBKO TOYEK U COEAUHUTH WX JIMHUEH, HEOOXOAMMO
000CHOBaHUE, TOYEMY UMEHHO TaK, a HE MHaU€ COeTMHIIN TOUKH. B kauecTBe 000CHOBAaHUSA KaK
pa3 M BbICTyHaeT ykasaHue Buaa rpaduka ¢yHkuud. OOyvaromuics — JI0JDKeH
IPOJIEMOHCTPUPOBATh 3HaHHE TI'paMKOB OCHOBHBIX (YHKIMHA M 3Tambl UX mocTpoeHus. Ha
KOOPJIMHATHOM IUIOCKOCTH 0053aTeNbHO JOJDKHBI OBITh YKa3aHbl HalpaBlIEHUS W Ha3BaHUSA
KOOPJMHATHBIX Oceid, BbIOpaH MacmTad. CobmoaeHne MacmTada TaKkxKe SBIISIETCS 0053aTeIbHBIM
YCIIOBHEM I BEPHOTO TIOCTPOCHUS Tpaduka (QyHKIUH. YCHemHee ¢ ITaHHBIM 3aJaHHeM
CIPAaBWINCh O0OydYarollMecs, BBINOJHUBIIME BCE ATalbl MOCTPOCHUA Trpaduka (QyHKIUU.
[TonoxuteabHBIM MOMEHTOM TPHU BBIITOJIHEHUH 3TOTO 3aJJaHUS ABIISETCS TO, UTO MPAKTUUYECKH BCE
oOyJaromirecs: yKa3ajld «BBIKOJIOTYI0» TOYKY B COOTBETCTBHHM C €€ KOOpAMHATaMU, HO HE BCE



obocHoBanmu 310 ¢akT. [lockonbKy 3alaHue MpeanoyiaracT pa3BEPHYTOE PEIICHHE HHUKAKUE
YCTHBIC YMO3AKIOUYCHUS MPU OLICHUBAHWU 3KCIICPTAMHU B PACUCT HC MPUHUMAKOTCA, OHCHHUBACTCA
paboTa, a He IPEATNOIOKEHUSI U IOTAIKH.

3ananus 24 — 26 sk3aMeHaMOHHON paboThl U3 Moy «I'eoMeTpus» HampaBiIeHbl Ha IPOBEPKY
TaKUX KA4eCTB TE€OMETPHYECKOW TOATOTOBKM BBHIYCKHUKOB, KaK: YMEHHE PEIIUTh
TUTAHUMETPHUECKYTO 3a/1a9y, IPAUMEHSS pa3IMIHbIC TEOPETUICCKHE 3HAHHUS Kypca TeOMETPHH.

3amanne Ne24(NOBBIIEHHBIH YPOBEHB) MO CBOEMY COJECPKAHUIO COOTBETCTBYET Teme«PoMO»,
IIPOBEPSIIO YMEHHE pellaTh JIaHUMETPUUECKHE 331aUl Ha HaX0XK/IeHue BelauuuH. B 3ananuun 24
Obl1a MmpensoKeHa MJIaHUMETpUYecKas 3a/aya Ha BBIUMCIIEHHE IO YPOBHIO CJIOKHOCTH, JIUIIb
HEMHOI'MM IpeBbIIIaroIas 00s3aTeIbHbIN 0a30BbIH.

VYcnosue 3ananus No24 (Bapuant 72106).PaccTosiHue oT TOYKH IepeceyeHus Juaronaineid pomoa
JI0 OJTHOM U3 €r0 CTOPOH paBHO 14, a oqHa u3 nuaroHaneit pomOa paBHa 56. Haliaure yrisl pomoa.
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[Ipu pemieHnH JaHHOTO 3a/1aHUS HAJI0 UCXOAUTH U3 TOTO (haKTa, YTOAHMATOHAIA POMOA SBIISIOTCS
OUCCEeKTpHCaMH €r0 COOTBETCTBYIOUIMX YIJIOB, a TOUKa nepeceueHus O [enuT JuaroHaim pomoba

nonosaM. Otcrona ciaeayer, 4YTo yronf’iﬂ: 2 LOAN PaccmorpuM  mipsIMOYTOJIBHBIN
TpeyronbHUK AON (IIpsAMOYTOJIbHBIA, Tak Kak pacctosHue oT Toukn O mo AD — 370
NEePIeHIUKYISp, onymeHHblid u3 Touku O). B aTom TpeyronpHuke u3BecteH kater ON=14 u

runoteny3a AO=AC:2=56:2=28. Torma cuHyc yrﬂai'5""”"r Oyzner paBeH OTHOIICHHIO
sin SOAN = E = l
mpotuBojiexamniero  kareta ON  Ha  rumoteny3sy  AO: 258 2y yrom

ZAON = arcain % =30°

o o
I/IMGCM, qTo erJ’I"iA_ 2.307 =60 Tax xak IMPOTHUBOIIOJIOXXHBIC YTIJIbI B p0M6e paBHBI, TO

LO=L4=60" CyMMa OJHOCTOPOHHHMX YTrioB B pomOe paBHa 180 rpamycoB, TO ecTh
LA+ LB =180" 328 =180 60" =120° .o orpercrrenno, L4 = LB = 1207

W3 mpencraBiaeHHOrO pelieHHs] BUJIHO, KaKue TEOPETUYECKUE 3HAHMSI U3 Kypca T€OMETpuu
OCHOBHOI HIKOJIbI HEOOXOJUMBI JJIi BEPHOTO BBINOJHEHHUS JAHHOTO 3aJaHus. JTO Xopollee
BlajeHue marepuaioM mno temam «PomO» u «IIpsMoyronbHbIi TpEyroibHUK», YMEHHE HX
NPUMEHATh NPU PEIICHUU 337a4. THNMYHBIMHM OIIMOKAMM SIBJSAIOTCH HE3HAHHE CBOMCTBA
pomMOa, MPSMOYTOJIBLHOTO TPEYTOIbHHIKA, YEPTEXK HE COOTBETCTBYET YCIOBHIO 3a/1a4H, TOMYCKAIOT
OIIMOKYU B YepTekax, 0003HAUCHUE Pa3HBIX YITIOB OJIMHAKOBBLIMHU OYKBaMH, MOJHOE OTCYTCTBHE
yepTeka IpU PELIEHWH TIeOMETPUYECKOM 3alay, OTCYTCTBME [aHO WJIM €ro 4acTd, He



3aMMCBHIBAIOT OOOCHOBAHUS K JIEHCTBHSM T'€OMETPHUECKOM 3ajjaud, OTCYTCTBYIOT CCBUJIKM Ha
CBOWCTBA, MPU3HAKH, TEOPEMBI, JOMYCKAIOT OITHNOKH B IOSACHEHHSIX.

3aganme  Ne2S5(NOBBIIEHHBIM  yYpOBEHb) 1O  CBOEMY  COJEPKAHHIO  COOTBETCTBYET

TeMe« T panenus», IpoBEPsUIO0 YMEHHE ITPOBOIUTS JOKA3aTEIbCTBA, JOKA3aTEIbHbIE PACCYKICHUS
IIPU PELIEHNH 3a/1a4, JIOTHYECKYI0 IIPaBUIIbHOCTb PACCYXKACHUM.

VYcnoue 3amanust Ne25 (Bapuant 72106). buccextpucsl yrimoB B u C tpanenun ABCD

nepecekarotcs B Touke K, nexaieit Ha ctopone CD. Jlokaxure, uro ToukaK paBHOyJalCHA OT
npsimbix AB, BC u AD.
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HpI/I AO0Ka3aTCJIbCTBC IMPUMCHACTCA CBOICTBO 6I/ICC6KTpI/ICBI yria: Jro0as Touka 6I/ICCCKTpI/ICLI
Hepa3BépHyT0r0 yrijia paBHOYyJaJICHA OT CTOPOH 3TOIO yTIJia. Touxka K nexut Ha 6I/ICCCKTpI/ICC yria

BAD. 3nauut, K paBHoyaanena ot npsaMbixAB u AD.Touka K nexxut Ha OGuccekrpuce yriaa ABC.
3naunrt, K paBHoyaaieHa ot npsmeix AB u BC.

CrnenoBarenbHo, ToukaK paBHoynaieHa ot AB, BC u AD.

3ananue Ne26(BbICOKUI YPOBEHB) 110 CBOEMY COJIEP)KAHHIO COOTBETCTBYET TeMe«OKpYKHOCTh
.KacarenpHble OKpYXHOCTH», NPOBEPSIIOYMEHHUE BBINOJIHATE JAEHCTBUS C T€OMETPHUYECKHMH
¢urypamu, pemarp IIaHUMETPUIECKUE 33/1a4H HA HAXOXK/ICHUE BEITUYNH.

VYcnosue 3ananus Ne26 (Bapuant 72106).Okpy’HOCTH paanycoB 42 u 84 KacaroTcsl BHELITHUM
obpaszom. Touku A u B nexar Ha nepBoii okpy>kHocTH, Toukd C u D— Ha BTOpoii. [Ipu atom AC
u BD — obume kacatensHbIe OKpyKHOCTeH. Haiinute paccrosaue mexay npsmeimu AB u CD.
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Pemenne naHHOro 3agaHus omnupaercss Ha TOT (aKT, 4YTO JMHHUA ILIEHTPOB KacaroIUXCs
OKpPY’>KHOCTEH NPOXOJUT uepe3 MX TOUKY KacaHHs, MO3TOMY pACCTOSHUE MEXAY LEHTpaMu
OKPYXKHOCTEH paBHO CyMME€ MX paguycoB, T.e. O01=126. Ilo cBOICTBy KacaTEIbHON K



OKPY’KHOCTH, KacaTesbHasi K OKPY>KHOCTH MEPIEHINKYJIISIPHA K paAUyCy, IPOBEACHHOMY B TOUKY
kacanus, O4 n Oi1Cnepnenaukyisipasl Kk npsmoil AC. Onyctum nepneHaukyasipO1PueHTpa
MEHBIIEH OKPYXHOCTM Ha paauyc BTOpOH OKpykHOCTH. YerwlpexyronbHuk OACP-
npssmoyronbHUK, PC = OA. TornaO1P = O1C — PC =01C — OA =84-42 = 42.

Tpeyronsuux OPOI npsmoyronsusiii. ITo Teopeme IMugaropa 001> =OP? + 01P?. Orcrona,
OP = ,/00% — 0,P2=84+/2.

Onyctum neprieHaukyasip BQus Toukum Bua mnpsmyro CD. IlpsiMOyroibHbBIH TpeyroibHUK
BQDrmopo6en npsimoyronbHoMy TpeyronbHuky OPO1 10 nepBoMy nmpu3Haky (ABYM yrijiaM): YIJIbl
oP

BQDwu OPO1 npsimbie, yrast BDQu OO1PpasusI. [TosToMmy, % = o
1

OP-BD_84+/2:84+/2
00, 126

=112.

CnenoBarensHo, BQ=

K pemenuto 3ananus npucTynuin 18 yenoBek, CpeHHM MPOLIEHT BEPHOTO BBIIOJIHEHUS JAHHOTO
samannst 0,25%.

THNUYHBIMM OIIMOKAMH SIBJSIIOTCSI HEBJIAJICHUE TCOPETUUYCCKUM MATEepPHajoM II0 TeMe
«OKpY>KHOCTbY», HEBEpHOE IMOCTPOCHUE YepTexka K 3a1ade.

Ha ocHoBe ananu3a ommOOK, JOMYIIEHHBIX 00yYarOIIUMUCS TPY BHIMIOJIHEHUH 33JaHUH 4acTH 2
monyinst KM OI'D, cienyeT OTMETUTH HEAOCTATOYHO YCBOEHHBIE CIEIYIOIIMX 3JIEMEHTOB
COJIEp’)KaHUSBCEMU TIpynmamMu  oOydaromuxcs (rpynma  oOyyarommxcs, MOJTYYUBIIMX
HEYJIOBJIETBOPUTEIBHYIO OTMETKY; IpyIlla 00y4aromuxcs, MOJyYUBIINX OTMETKY «3»; rpymnmna
00y4aromuxcsl, HOTYYUBIIUX OTMETKY «4»; rpymna o0ydyaromuXxcsl, HOJYYUBIIUX OTMETKY «5»):

-Anrebpandeckue BRIpOKECHUS U UX TTpeoOpa3zoBanne(MOIyIb «Anredpay);

-DyHKIIWY, TOCTPOEHUE TPAPUKOB QYHKITHIH(MOAYITH « Alredpar);

- TexcroBeie 3aaun(MOAyIb «ANredpar);

- ['eomeTpuueckue ¢purypor: Pomo (Mogyms «I"eomeTpus»);

- 'eomeTrpuueckue ¢urypsr: Tpanenust (Mogyib «I eoMeTpus»);

- 'eomerpuueckue ¢urypsl: OkpyxkHOCTh. KacarenbHbie okpyx’HOCTH (MOIYIb «['eoMeTpusi»);
Taxoke HeTOCTaTOYHYIO COPMHUPOBAHHOCTH CIIEAYIOMINX BHJIOB IESTEILHOCTH:

- YMCHHUC Hp606pa30BLIBaTB anre6panqecxoe BBIPAKCHUC W BBIYHUCIWUTL 3HAYCHHUA 3aJaHHOI'O
anre6pa1/1qec1<0ro BBIPpAXKCHUS IPpHU ONPECACIICHHOM YCJIOBUH,

- YMCHHC pCIIaTh TCKCTOBLIC 3a/la4W Ha ABMIKCHHUEC, BKIIIOYaAA 3a/1a4i, CBA3AHHBIC C OTHOILICHHUEM,
MMPpONnoOpUUOHAJIBHOCTBIO BCJIMYHH U T. .

- YMEHHUE ONPEIENATh U CTPOUTh TpaduK (PyHKIUH, IpeoOpa3ys aHATUTUYECKYIO 3aIUCh;

-yMEHHUE pellaTh IUIAaHUMETPUUECKHE 33a4l Ha HAaX0XKACHHUE BEIMYMH T€OMETPUIECKON PUTYPBI;



- YMEHUE IIPOBOJUTH 10KA3aTEIbHBIE PACCYKICHUS IIPU PELICHUH 3aa4, OLICHUBATh JIOTUYECKYIO
NPaBUWIBHOCTD PACCYKICHUHN, paclio3HaBaTh OIIMOOYHbIEC 3aKITIOYCHHUSI.

2. Ctpykrypa u coaep:xxkanue KUM OI'D-2020 mo matemaTuke.

Bce npoexTsl 3x3ameHannonsbix Mojeneit OI'D 2020 r. no yueOHbIM IpeaMeTaM MOATOTOBIIEHBI
Ha ocHoBe PI'OC OOO. IIpu 3TOM 0becneueHa NpeeMCTBEHHOCTh POBEPSEMOT0 COJCPKAHUS C
®denepanbHBIM KOMIIOHEHTOM T'OCYJApPCTBEHHOTO 00pa30BaTENIbHOrO CTaHAapTa. B cpaBHeHUU ¢
sK3aMeHaunoHHbIMU MozesiaMu 2019 r. B mpoexktax KM OI'D 2020 r. ycuiieHsl A€ TeIbHOCTHAS
COCTABJIAIONIAsA, NPAKTUYECKUHM XapakTep 3aJaHuil. Peanmm3oBaHbl HEKOTOpPHIE NPHUHSTHIE B
MEXyHApOJAHBIX CONMOCTABUTENbHBIX HCCIEA0BAHUAX [TOIX0 Il K KOHCTPYUPOBAHUIO 33JaHUN 110

MaTEMaTHKE.
Y4eOHbIH npeaMeT H3menenns 8 KUM OI'D
Maremartuka BKMM  Bxiou€H HOBBIM  OJOK  MPakTUKO-

OPUEHTUPOBAHHBIX 3a1aHUK 1-5

Crpykrypa OI'D -2020 no maTemaTHKe:
IlepBast yacTh COCTOUT U3:

- tutan yyactka(l — 5),

- MotyJib anreopa(6 — 15),

- Mmoynb reomeTpusi(16 — 20).

Bropast 4acTh COCTOUT U3 IBYX MOJYJIEH:
- MoxyJib anrebpa(21 — 23),

- MOJyJb TeoMeTpusi(24 — 26).

[IpenBaputenbHOE pacnpeeneHre 0JI0KOB 3aJaHHi:

1 610k — anrebpa (B epBoi yactu Oyner 14 3ananuii, a BO BTopoid — 3);
2 6ok — reometpus (1 yacte — 3 3aganui, 2-g9 — 3 3a7aHMsN);
3 Gs10k OyIeT copepxKaTh METaIllpeIMETHBIE 3a/1aHusl, KOJIMYECTBO KOTOPBIX YTOUHSETCS.

[Ipu sTOM BCe 3a71aHus pa3/ieieHBbI 10 YPOBHSAM B 3aBUCUMOCTH OT CJIOKHOCTH, YTO BJICUET 32
co0OH M pa3uyme B HAYMCICHUH OAJJIOB.

Conmepxxanne KHUM  onpepenserca Ha  ocHoBe  (DenepanbHOr0  rocyaapcTBEHHOTO
00pa3oBaTeNbHOTO CTaHJAapTa OCHOBHOTO 00Imero obOpa3oBaHus (mpuka3 MUHHCTEPCTBA
oOpazoBanusi U Hayku P® Ne 1897 ot 17.12.2010) c¢ yuérom IlpumepHON OCHOBHOMU
00pa3oBaTeNbHOM TPOrpaMMbl OCHOBHOTO 00miero oOpazoBaHus (ogoOpeHa perieHueM
®denepanbHOTO Y4eOHO-METOAMYECKOTO OOBEIMHEHUS 110 00IIeMy 00pa3oBaHUIO (ITPOTOKOI OT
8.04.2015 Ne 1/15)). B KM o6ecnedeHa TpeeMCTBEHHOCTh IMPOBEPSIEMOTO COACPIKAHUS C
®denepanbHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO 00pa30oBaTENLHOTO CTAaHIApPTa OCHOBHOTO


https://epmat.ru/plan-uchastka/
https://epmat.ru/modul-algebra/
https://epmat.ru/modul-geometriya/
https://epmat.ru/modul-algebra/
https://epmat.ru/modul-geometriya/

oOmiero oOpa3oBaHus o MaTeMatuke (npuka3z Munoopazosanust Poccuu ot 05.03.2004 Ne 1089
«O0 yTBepxkaeHnn PeneparbHOr0 KOMIIOHEHTA rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIEro U CpeHero (ITOJIHOTO) 001Iero o0pa3oBaHusD).

[Ipu mnpoBepke ©0a30BOM MaTEeMaTHYECKOH KOMIIETEHTHOCTH 9SK3aMEHYEMbIE JIOJDKHBI
MPOJEMOHCTPUPOBATh BJIAJICHUE OCHOBHBIMHU aNTOPUTMAaMHU, 3HAaHWE W TOHMMAaHWE KIFOUYEBBIX
3JIEMEHTOB COJIep)KaHUs (MaTeMaTUYEeCKUX MOHSATHI, UX CBOMCTB, MPHUEMOB pElICHUS 3adad U
pod.), YMEHHUE TIOIh30BAThCS MATEMAaTHYECKOW 3alMChi0, NMPUMEHATH 3HAHUA K PEIICHUIO
MaTEMaTHYECKUX 3a/1ad, HE CBOJALIMXCA K MPSIMOMY IPUMEHEHHIO alroOpuTMa, a TaKkKe
MPUMEHSTh MAaTEMaTUYECKHE 3HAHUS B MIPOCTEHIIINX MPAKTHYECKUX CUTYAIHSIX.

3aiaHus 4acTy 2 HaIPaBIICHBI HA IPOBEPKY BIAJCHHUS MaTEPUAIOM Ha TOBBIIIIEHHOM M BHICOKOM
ypoBHsX. VX HasHaueHue — muddepeHIpoBaTh XOPOIIO YCHEBAIONINX IIKOJIHHUKOB TIO
YPOBHSIM TOATOTOBKH, BBISIBUTH HauOoyiee MOATOTOBICHHBIX OOYYaIOIIUXCS, COCTABIISIOIIMX
MOTCHIMATBHBIA KOHTHHIEHT MNPO(HIBHBIX KJIAcCOB. JTa 4YacTh COACPXKHUT 3aJlaHus
MOBBIIICHHOTO M BBICOKOTO YPOBHEH CIIOKHOCTM M3 Pa3iMuYHBIX pa3lie]oB mMaTemaTuku. Bce
3a/1aHus TPeOYIOT 3aMKUCH PEIICHUI U OTBETA. 3aJaHUs PACIIONOKECHBI 10 HAPACTAHUIO TPYTHOCTH:
OT OTHOCHUTEJIBHO MPOCTBIX JI0 CJIOKHBIX, MPEANOaraloiux cB000JHOE BlIaJICHUEe MaTEpPUaIOM U
BBICOKMH yPOBEHb MATEMATUYECKON KYJIbTYPBL.

Tabmmma 1. PactipeiesieHre 3a1aHuii 1Mo 4acTsIM YK3aMEHAITMOHHOM paboThI

No | Hacth Tun 3amannii KommuecTBo MaxkcuMabLHBIN
paboThI 3aJTaHAI TIEPBUYHBIN OajLT
1. | YHacrts 1 C KpaTKuM OTBETOM B BHUJE OJIHOM 2 2
i dpeI, KOTOpasi COOTBETCTBYET HOMEPY
MIPABUJILHOTO OTBETA
2. | Yacts 1 C KpaTKuM OTBETOM B BUJE YUCIIA, 18 18
M10CJIEI0BATEIBHOCTH LIUPP
3. | Hacts 2 C pa3BEpHYTHIM OTBETOM 6 12
Htoro 26 32

Tabmmia 2. PactipeiesieHne 3a1aHii 9K3aMEHAIIMOHHOW PabOThI MO YPOBHSIM CJIOKHOCTH

Ne | YpoBeHb CI10KHOCTH 33/1aHUN KomnyectBo3aganuii | MakcuMallbHBIA IEPBUYHBIN OaJut
1. | ba3zoBblit 20 20
2. | IoBbImeHHBIH 4 8
3. | Beicokuit 2 4
Hroro 26 32

UYacts 1 cocTout u3 3amanuit 6a3oBoro ypoBHs cioxkHocts (Bb). B ax3aMeHanmonHoi padore
3aJJaHUs TI0 YPOBHIO CJIIOKHOCTH PaCIpeIesIOTCs CIeAyIomUM 00pa3oM: 8 3aaaHuii ¢
npeJoaraeMbIM IpolieHToM BeinoHeHus 80-90, 8 3ananuil ¢ mpenanonaraeMbpIM IPOLEHTOM
BeimostHeHHs 70—80 u 4 3a1aHusl ¢ MpenoaraeMbIM IpoIeHToM BhinosHeHus 60—70.

YacTts 2 cocTout u3 3aganuii noeiieHHoro (I1) u Beicokoro (B) ypoBHEl ClI0KHOCTH.
[Tnanupyemble TPOLICHTHI BHITIOJHEHUS 3aJaHUI YacTei 2 IPUBEACHBI B TaOIHIIE 3.

Ta6muua 3. IlnanupyemMblie NpOIEHTHI BHIMOTHEHUS 33/IaHUM YacTu 2

Howmep 3ananus 21 22 23 24 25 26
YPpoBeHb CIIOKHOCTH I1 I1 I1 B B
OxuaeMble TPOIEHTHI 30— | 15— | 3-15 | 30-50 (15-30 3-15
BBIIOJIHEHNS 50 30

Yacts 1. B 31011 yacTH 3Kk3aMeHAIIMOHHOM pabOThI COIEPKATCA 3aJaHUS 10 BCEM KIIHOYEBBIM
paszenaM MaTeMaTUKH, OTPaXEHHBIM B KOU(UKATOPE 31IEMEHTOB cofepxanus. KomuuecTBo
3aJaHUH 10 KaXI0My U3 pa3[esloB KOAU(PHUKATOpa IPUMEPHO COOTBETCTBYET yIEIBHOMY BECY
3TOTO pasfelna B Kypce.

Tabnuna 2. Pacnpenenenue 3aganuii yactu 1 mo paszaenam cofepaHus Kypca MaTeMaTUKH



Ne HasBanue pazjgena KonuuectBo 3amanunii

1. Uricna ¥ BBIYUCICHUS 7

2. AnrebpanyecKue BRIPAKCHHUS 2

3. YpaBHEHHUsI 1 HEPABEHCTBA 2

4, 'YucII0BBIE IOCIIEN0BATEIBHOCTHA 1

S. DyHKIUHN U TpaPUKH 1

6. Koopaunatel Ha NpsiMOM U MJIIOCKOCTH 1

7. ['eomeTpus &)

8. CraTtucTHKa U TEOpHsI BEPOSTHOCTEH 1

Tabauya 3. Pacnpedenenue 3a0anuil yacmu I no nposepsemvim yMeHUsIM u cnocobam oeticmsuii
No OcCHOBHBIE YMEHHS U CTIOCOOBI EHCTBUM KonmuecTBo
3a1aHUI

1. YMeThb BHINOJHATH BBIYUCICHUS U IPE0Opa30BAHNUS 2

2. YMeThb BBHINOJHATH IPE0Opa30BaHMs aNreOpanyeckux BelpakeHuin | 1

3. YMeTh peniath ypaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 2

4. YMeTb CTpOUTH U YUTATh TpapuKy QyHKIHHA 1

5. YMeTh BBINONHATH JEHCTBUS C FT€OMETPUUECKUMHU (pUrypamu, 5
KOOpAMHATAMU U BEKTOPAMHU

6. YMeTb paboTaTh CO CTATUCTUUECKOH HH(pOpMaIel, HAXOUTh 1
9aCcTOTY M BEPOSITHOCTh CIIYYaWHOTO COOBITHS

7. YMeTh UCTOIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B 8
MIPAaKTUIECKOH IEeATEIIEHOCTH B TOBCETHEBHOM JKU3HU, YMETh
CTPOUTH M UCCIIEJIOBATH MPOCTEHIINE MaTeMaTUYeCKHe MOJIENIN

Yacme 2. 3ananus yacTy 2 HANPaBJICHBI HA TIPOBEPKY TAKUX KAUECTB MaTEMATUICCKOMN
MIOJITOTOBKH BBIITYCKHHKOB, KaK:

(] yBepeHHOE BlajiecHue (popMaIbHO-ONIEPATHBHBIM aliTe0OpanvecKuM arrmapaTrom;

(] yMeHHE pelIUTh KOMIUIEKCHYIO 3a/1a4y, BKIFOUAIOIIY0 B ce0s1 3HAHUS U3 Pa3HBIX TEM Kypca
anreOpsl;

[] yMeHHUE PEIInTh MJIAHUMETPUIECKYIO 3a1a4y, IPUMEHSISI Pa3InYHbIC TCOPESTHUCCKHE 3HAHUS
Kypca reOMeTpUH;

[] yMeHHe MaTeMaTHIECKH TPAaMOTHO U SICHO 3alucaTh PEIIeHHe, IPUBOIS TIPH 3TOM
HEOOXOIMMBIC TIOSICHEHHS U 00OCHOBaHUS;

(] BIIaIeHUE HMIMPOKUM CIIEKTPOM MPHUEMOB U CIIOCOO0B PACCYKICHUIA.

Tabauya 4. Pacnpedenenue 3adanuii wacmu 2 no pazoenam co0eprcanuss Kypca Mamemamuxy

Ne HaszBanue pasnena KonnuecTBo 3amanuit
1. YpaBHEHMsI U HEPABEHCTBA 2
2. DyHKINH U TpaQUKH 1
3. ['eomerpust 3

Tabauya 5. Pacnpeodenenue 3adanuii wacmu 2 no nposepsemvimM YMeHUsM U Cnocodam 0eticmautl

No OcHOBHBIE YMEHHUS U CIIOCOOBI 1eHCTBUN KomnuectBo 3agannii




1. YMeTs periaTh YpaBHEHM !, HEPABEHCTBA U UX CUCTEMBI 1

2. YMeTb CTPOHUTD U YUTATh TPaPUKH (PyHKITHI 1

3. YMeTb BBINOJNHATH JEHCTBHS C TEOMETPUYECKUMH | 2
¢urypamu, KoOopArHATAMU U BEKTOPAMHU

4. MonenupoBaTh peajibHble CUTYallUU Ha S3bIKE aareopsl; 1
COCTaBJISITh BBIPAXKEHMSI, yPAaBHEHUS U HEPABEHCTBA 110
YCIIOBUIO 33]1a4M; UCCIIEN0BATh IIOCTPOESHHBIE MOJIEIH C
UCIOJIb30BAHUEM allllapaTa ajareopsl

5. [IpoBoauTh OKa3aTeNbHBIE PACCYKIEHUS IIPU PELLIEHUN 1
3a/1a4, OLICHUBATh JOTMYECKYIO IIPaBUIbHOCTh
paccy’KJIeHUH, pacro3HaBaTh OIIKMOOYHbIE 3aKJIIOYCHHUS

B 3amanus mo maremaTHKe BKJIIOYEH HOBBIM OJIOK IMPAaKTUKO-OPUEHTHUPOBAHHBIX 3amay 1-5.
Kakue »To 3amanusn? Hanpumep, naercs miiaH ydacTka ¢ JoMoM, OaHel, rapaxom. s Hadana
TpebyeTcs pacCMOTPETh U MOHSATH I1aH. Hao HaliTH KOMTMYeCTBO IUTUTKH, KOTOpas He00Xoquma
IUISL TOTO, YTOOBI BRIMOCTUTH JOPOKKY OT BOPOT K JOMY. 3aT€M Y4YEHUKAa MOTYT MOIMPOCHUTH
BBIYUCIIUTD IUIOMIAAb JOMa, ONPEACIINTh, KaKOe OTOIUICHHE BBITOJIHEE JJI XO35IMHA - Ta30BOE
WJIU DJIeKTpUYeckoe. JJaHHbIe JIJIsl BBIYMCICHUM TatOTCA TYT XKe.

IIxaja nepecyera CyMMapHOro 0a/ia 3a BbINOJHEHHE IK3aMeHAIMOHHOM padoThI B
LEeJIOM B OTMETKY 110 MAaTeMaTHKe

MaxkcumanbHOe KOJIMYECTBO 0aJIJIOB, KOTOPOE MOXKET MOJYyYUTh IK3aMEHYEMbIH 3a BBIIOJIHEHHE
BCell SK3aMeHaMOHHON paboTsl, — 32 6amia. M3 Hux — 3a Moayib «Anrebpa» — 20 6amios, 3a
mMonynb «['eomerpus» — 12 GamnoB. PexoMmeHayemMblii MHHUMAIBHBIA PE3yJIbTaT BBHIOJHEHUS
9K3aMEHALIMOHHON paboThl, CBUAETEILCTBYIOIUNH 00 ocBoeHun DenepasbHOr0 KOMIIOHEHTA
00pa3oBaTeNbHOTO CTaHIapTa B IPeAMETHOM oOmacTn «Marematukay, — 8 6aIoB, HaOpaHHBIE B
CyMMe€ 32 BBINOJIHEHHE 3aJaHUi 000MX MOYJIEH, IpU YCIOBHH, UTO U3 HUX HE MeHee 2 0aiioB
MIOJIyY€HO 10 MOLYJI0 «l'eomeTpus».

OTMerTKa 110 IATHOAIUIEHON «2» «3» «4y» «5»
LIKaJe
CyMmmapHbIit 6aiii 3a paboTy B 0-7 8-14 15-21 22 - 32
LEJIOM

PesynbraThl 5K3aMeHa MOTYT OBITh HCIIOJIb30BaHBI MPH MpPHEME O0YYaroUINXCsl B MPO(UIbHbIE
KJacchl cpenHeil mkonbel. OpueHTHpOM TpU OTOOpPEe B MPOQGMIbHBIE KIacChl MOTYT OBITh
MOKa3aTeNH, IPUMEPhl HUKHUX T'PAHUL] KOTOPBIX MPUBEIACHBI HIKE:

- JUTS €CTECTBEHHOHAYYHOTO mpodwist: 18 6aioB, U3 HUX HE MEHee 6 TT0 TEOMETPUH;
— JUTsl 5KOHOMHYECcKoro npoduist: 18 6amioB, U3 HUX HE MEHEe 5 TI0 TEOMETPHUH;
— ¢usuko-MaTemMaTHueckoro npoduis: 19 6annos, U3 HUX HE MEHee 7 10 TeOMETPHUH.

5. MeToauueckue PEKOMEHIAIUHA ITO MOATOTOBKE Oﬁy‘-lalOHII/IXCH Kk OI'D nmo maTemaTuke



MGTO,Z[I/IKa 06yquH51 PCHICHUIO 3aJlda4 IO MATCMATHKE TPAAUIHUOHHO BKIKOYACT CIICAYIOIIUC
MOMCHTBI:

- coJlepKaHMe MpeylaraeMblXx 00y4aeMbIM 3aJlaHHH, YPOBEHb U3JI0KEHHUSI y4eOHOro MaTepuala
JIOJDKHO COOTBETCTBOBATH 110 YPOBHIO CJIOXKHOCTH UX CIOCOOHOCTSIM M BO3MOKHOCTSIM;

- YYUTh OTNPEENATh OCHOBHBIC T€OMETPUYECKHE (GUTYPHI U MX CBOWCTBA B PA3IMYHBIX CUTYAIIHIX,
3HAHHE OCHOBHBIX T€OMETPHUYECKUX (OpMYI. DTOMYy OYIET COCOOCTBOBATH CHCTEMATHYECKOE
pelIeHEe 3a1a4 110 TOTOBBIM YepTexKaM.

- JUI KaXI0ro U3 o0ydyaromMXcsl ONpeeNuTh 3a/1a4i, KOTOpble OH pemaeT yBepeHHo (1 Tum),
3a/1a4¥, KOTOPBIE PEIIAlOTCS XOPOIIIO, HO YacTO OBIBAIOT ClydaiHbIe OMMOKY (2 THIT), ¥ 3aa49H,
KOTOpBIE€ PELIAIOTCS IUIOXO WM BOBCE HE NOHATHI (3 Tum). B mpouecce moAroToBKu K cuaye
’K3aMeHa 00paTUTh 0co00e BHUMaHHME Ha 3aJaud 2-TO THUMA: OTpalaThiBas TaKUE 3a/laHus,
oOyyaromuics He TONbKO A(PPEKTUBHO TOTOBUTCA K O€30MMOOYHOMY WX PEIICHUI0, HO U
MOBBIIIAET OOIIYI0 MaTeMaTHYECKYI0 KYJIbTYpy, KOTOpas MoTpelyercs Uil peleHUs MpOouHux
3agad. JoBOMS 10 COBEpILIEHCTBA PEIICHUE MOHATHBIX 3a/1a4, HE ceayeT 3a0bIBaTh 3aauu 1-ro
TUIIA — K HUM HYKHO IIOCTOSIHHO BO3BPAILlaThCSl.

- 3aJ1a4M, TpyAHbIE I oOyyatonierocs (3-i THI), clieayeT 100aBlIATh B BApUAHThI TOHEMHOTY,
ciels 3a TeM, YTOObl OHM HE CTalld IpeodiafarollluMU, MHAUY€ MOTHUBALUS MOXKET CHU3UTHCS
(HMYero He TmMOJyd4aeTcs), a TOHATHbIE W MpPHUBBIYHBIC 3amauu 3a0yayrtcs. Jlyumie, ecnu
00y4arOIIUACs, BBITIOJHAS CBOM MMOATOTOBUTEIbHBIE 33JaHHS, PEIIUT ITOYTH BCE CaM U YXKe MOcCIie
3TOr0 OYJIET C YUUTElIeM pa3OupaThCsi B OJTHOM-/IBYX HEMOHATHBIX 337a4ax. DTO 3KOHOMUT BpeMsi
TaK)Ke W YUYUTENI0, a IIKOJBHUKY MPHUIAET YBEPEHHOCTH B TOM, YTO OOJIBITMHCTBO 3a/1a4 OH
PEIINTH MOXKET.

HCO6XOI[I/IMO YCUINUTHh KOMIICTCHTHOCTHYIO COCTABJIAIOIIYIO IMPEIIOJaBaHud MATCMATHKH 3a CUCT
YBCIIMUYCHUA YUCJIa CHOKCTHBIX 3ala4, paCCMaTPUBACMBIX Ha YPOKax aJIFC6pI>I U rCOMCTpPHH. 9t0
Oynet cniocoOcTBOBaTh (POPMUPOBAHUIO Y OOYHAIOIIUXCS YMEHUS NMPUMEHSATh MaTeMaTHYeCKue
3HAHUS W pellaTh MPaKTUKO-OpUEHTHpOBaHHBIE 3amadn. Ocoboe BHHUMaHHUE CIEAyeT YACITHTh
CBOEBPEMEHHOMY MU3yUYECHHUIO U TIOBTOPEHHIO PA3TMYHBIX TUTIOB TEKCTOBBIX 33/1a4, PACCMOTPEHHIO
rpaMKOB peasbHBIX 3aBUCUMOCTEH, Pa3HbIX TUIIOB AHATPaMM.

Oco0oe BHMMaHME B IMpENoJaBaHUN MATEMaTUKU CIIEIYeT yAESATh PEryIsipHOMY BBIIOJHEHUIO
yIpaXKHEHUH, pa3BUBAIOIIMX 0a30Bble MaTEeMaTHUYECKUE KOMIIETEHLMH IIKOJBHUKOB (YMEHHE
YUTaTh W BEPHO IIOHUMATh YCJIOBUE 3a/Jaud, pEIlaTh NPAKTHUYECKHE 3aJadd, BBIIIOJIHATH
apupMeTHuecKue JeicTBUsA, MNpocTeilmue anredpandeckue MpeoOpa3oBaHMs, ACUCTBHUS C
OCHOBHBIMH (DYHKIIUSIMH U T.11.).

IIpu o0yyenun marematuke B 2019-2020 yyeoHom roay u noarorosku k 'MA neodxoammo
YUYHMTBIBATH CjeAyI0LINe NMPo0JeMbl, BbISIBJIEHHbIE MO0CJe MPOBEPKH 3K3aMEHAIMOHHBIX
3anaHuii mo Mmatematuke(OI'-2019 r.).

TpaauLIMOHHO BBI3BATIM HAUOOJBIIYIO TPYJHOCTh Y OOyYaIOIIMXCs 3a/JaHusl, HAallpaBJICHHbIC HA
NPOBEPKY YMEHHUS BBINOMHATH IPeoOpa3oBaHUs alNreOpanyecKuX BbIPAKEHUH, HAXOIHUTh
3Ha4YeHUs1 OyKBEHHBIX BBIPAKECHHA, OCYIIECTBIISISI HEOOXOIUMBIE MTOJICTAHOBKHU U MPE0O0pa30BaHUS
U T€OMETPUYECKHE 3aJlaHusl. DTO FOBOPUT HE TOJBKO O 3HAUUTENBHBIX NPOOEsaXx B OCBOEHUU



JaHHBIX TEM, HO U O HEYMEHHUHU NPOBOJUTH AHAJINU3 YCJIOBHS 3a/lay, UCKaTh IyTH PELICHMS,
IPUMEHATh W3BECTHBIE AJITOPUTMBI B HW3MEHEHHON CUTYalluH, HEPA3BUTOCTH PETYJISATUBHBIX
YMEHHUH (HAXOIUTh W HCIPABISITH COOCTBCHHBIC OMIMOKH). YKa3aHHBIC MPOOJIEMbI BBI3BAHBI
CHUCTEMHBIMH HEJOCTaTKAMH B NPOCKTHPOBAHWM W OpPraHM3alMd TIpolecca OO0ydeHHUs
MaTeMaTHKe, OTCYTCTBUEM CHCTEMbI BBISBICHHS U JIMKBUAALMHU MPOOETOB B OCBAaMBAEMBIX
MaTEeMaTHYECKUX KOMIIETEHIMSAX HauWHas ¢ 5 Kjacca, a Takke HEeJAOCTATOYHOW OpHEeHTAlUU
mpolecca IMOATOTOBKM K 93K3aMEHy Ha UWHAMBHUIyalbHble NpoOJIeMbl W  3aTpyJHEHUS
00yyaromuxcs, pealu3alud MaccoBOro, TPaJAUIMOHHOIO MOJAX0/1a K 3ToMYy mpoueccy. Kaxapii
r'OJ] BCTpeyaroTcst paboThl, CBUACTENBCTBYIOIINE O TOM, YTO HE Bce 00yYaroImuecss IMEIOT YeTKOe
NpeCTaBICHUE O TPOLEAype NPOBEACHHUS 3K3aMEHa, CTPYKType paboThl, XapaKTepHCTUKE
3a/laHuii, O TMpaBWiIax 3amojiHeHus OJaHKOB OTBeTOB. Bcrpeuarorcs palboThl, B KOTOPBIX
oOydaromuecs: 3aluchIBalOT B OJIaHKHU, NMpeJHA3HAUYECHHbIE AJIs 3alUCH pEIleHUs 3alaHuil ¢
pa3BepHYTHIM OTBETOM, PEIICHUs 3aJaHHil NMEpBOW YaCTH; MPH 3alUCHU OTBETOB IMEPBOM YacTh
UCIIONIB3YIOT HEAOMYCTUMbBIE CHUMBOJIBI U / WIH, Ha0OOPOT, MPOIYCKAIOT 3arsThle B 3alUCU
JECSATUYHBIX IpO0eii, UTO, ECTECTBEHHO, CKAa3bIBAECTCS HAa MPABUIIBHOCTU OTBETOB. Macca pabor, B
KOTOPBIX MPEICTABJICHO pELICHNUE 3aJaHus 21, He CONEP)KUT 3allMCU OTBETA, XOTs JaHHBIN I1ar
SBIISICTCA 00SI3aTEIBHBIM MPU PEIIeHUH 33JaHus.JJocTaTOYHO OOJbIIOEe KOJMYECTBO padoT, B
KOTOPBIX IPENCTABICHO pEIICHUE 3aJaHus 23, €KEroJHO HE COJIEP)KUT ONHUCAHHE IOCTPOEHUs
rpaduka pynkuuu. [1o kakoii-To npuynHe 00yydaroIUecs: CYHUTAIOT, YTO TOJIBKO 110 H300PaKEHUIO
MOKHO CYJIUTh O BEPHOCTH IIOCTPOEHHOTO TIpaduKa, XOTsS pa3BEPHYTHIH OTBET, KOTOPbIN
TpeOyeTcsi B ATOM 3aJaHHM, MpearnojiaraeT ONHUCaHue paccykiaeHuil. JlaHHble 3ameuaHus
CBUJIETEILCTBYIOT O TOM, YTO OOYUaIOIUECs HE UMEIOT WU UMEIOT HEOCTATOYHO OTbITa paboThl
C JIEMOHCTPAIlMOHHBIMH M TPEeHHUPOBOYHbIMH Bapuantamu OI'D mo maremaruke. Yacte pador,
coJiepXKaluX pelieHue (WM €ro MONBITKM) IeOMETPUYECKOl 3a/aud MOBBIIIEHHOTO YPOBHS
CIIO)KHOCTH, HE COJEp)KaT PHUCYHKA, KOTOPBIH Takke SBIsETCS O00s3aTeNbHBIM 3JEMEHTOM
pemenus. BuauMo, Ha ypokax reOMeTpUH 33Jjaui peliainch 0e3 BBITOTHEHHUS COOTBETCTBYIOLIEH
wiutoctTpauuu. B padoTtax (1 B mepBoii, 1 BO BTOPOM YacTsIX) paclpOCTPAHEHbI BBIYUCIUTEIbHbBIE
OIIMOKH, CBSI3aHHBIE C HEYMEHHEM OOYYaroIIMXCs BBINONHITH apuPMETHUYECKHe IEHCTBUS C
JECATUYHBIMH JIpO0SMHU 0€3 MOMOIIY CHEIUAIbHBIX CPEJICTB, a TAK)XKE C YMEHHUSIMH BBIIOJIHATH
apudmeTHUecKre AeUCTBUS C OOBIKHOBEHHBIMU ApoOsMHU. TpaauliiOHHBIMU, TOBTOPSIOIIUMUCS
U3 rojia B TO1, OIIHMOKAaMH SIBJISIFOTCS OIIMOKY MTPH BHITMIOJTHEHUN TPE00pa30oBaHMii anreOpanieckux
BBIPA)KEHUH, HCIOJIIb30BaHUHM (OPMYJT COKPAIIEHHOTO YMHOXKEHHsI, JEHCTBHHM CO CTENEHSIMH,
pELIEHUH TEKCTOBBIX 3a/1a4 JII000T0 YPOBHS CI0XHOCTU. JIOCTATOUHO IUPOKO PACHPOCTPAHEHBI
OMMOKH, CBSI3aHHBIE C HEYMEHHEM OOYYaIOIIMXCS YWUTaTh WHCTPYKIHMIO K paboTe, a Takke
ycloBUSL M TpeOoBaHus 3ajgaud. Psj oOywarommxcs, pemias 3ajady, OTBEYalOT HE Ha
MOCTaBJIEHHBIA B HEH BONPOC, HE B TOM (popmare 3amUChIBalOT OTBET. [laHHbBIE OIIUOKHU TOBOPSAT
HE O HHU3KOM YpOBHE MAaTe€MaTH4eCKOW MOATOTOBKM OOY4YalOIIMXCS, a O HHU3KOM YypOBHE
MOATOTOBKU K padoTte ¢ 3amaHusmMu B ¢popmare OI'D. CTaHIapTHO TUIOXO pelaeMol OCTaeTCs
reoMeTpuueckasl 3agadya BBICOKOTO YPOBHS CIIOKHOCTH, HE3aBHCHUMO OT TEOpPETHYECKOIrO
MaTepHaia, Ha OCHOBE KOTOPOTO JIOJKHA OBITh IOCTPOEHA apryMEHTAlMs MPH PELIeHUH STOU
3a1a4y. XOTs JOCTAaTOYHO YacTO MpeJlararoTcs 3aad, CBI3aHHbIE CO CBOMCTBAMU OKPYKHOCTHU
U ee 2J1eMeHTOB. JlaHHOe 00CTOSTENbCTBO MO3BOJIAET CHENATh BBIBOJ, YTO yUeOHBIN MaTepual
COOTBETCTBYIOIIUX TEM Ha YpOKaX T'€OMETPUH MpOpadaThiBacTCs HEIOCTATOYHO XOPOIIO.
OOyuatoniuecs He 3HAIOT HEOOXOAMMbIE CBOMCTBA M/ UM HE YMEIOT IPUMEHSITh UX [P PEIICHUN
3aJ1a4 B pa3JIMYHbIX CUTYaLIUAX.



Jns noBbiieHns: 3((HEKTUBHOCTH MOATOTOBKM K T'OCYJApCTBEHHOM (MTOTOBOI) aTTeCTalllH
YUUTENb JIOJDKeH OBITh TOTOB OpPraHU30BBIBATH CHCTEMY BHYTpPEHHEH OLEHKH (TEKyIIeH,
IIPOMEXKYTOUHOM, UTOTOBOM) JOCTUTAEMBIX PE3YJIHTATOB BCEX YPOBHEM.

[TpakTHdeckas peanu3anus yKazaHHBIX OCOOCHHOCTEH MOKET OBITh OCYIIECTBIICHA CIEAYIOMIUM
obpazom:

-OpraHu3anys BHYTPHUIIKOJIBHBIX 3aHATHH MO OTpaOOTKE YMEHHMH peuieHus 3anad 0a30BOTrO
YPOBHSI CJIOKHOCTH (B )OpME TPEHUHI'OB, IPAKTUKYMOB, 3a4ETOB);

-OpraHu3anus KOHTpoJs 3HaHUHM oOydwaromuxcs no marematnke B V—IX knaccax. Konrposto
JOJDKHBI [IO/IBEPTraThbCsl, MPEXKAE BCEr0, BBIUMCIUTEIbHBIE HAaBBIKM M 0a30Bble 3HAHUA,
(dopmEpyeMbIe Ha COOTBETCTBYIOIIEH CTYIIEHH O0yUYECHHS;

-CUCTEeMaTU4eCKOe BKJIIOUEHHUE MPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad B Ipolecc oOyueHUs A
pemieHHss WX KaKk Ha YypoKax, TaK W JUIsI CaMOCTOATENBbHOM paboThl 00ydarommxcs,
KOHTposIMpyeMol yuuteneM. Cpeau CIOXKETHBIX 3a7ad pEKOMEHAYETCsl paccMaTpuBaTh 3ajauu,
IpUOIMKEHHBIE K pealbHbIM )KU3HEHHBIM CUTYaLUsIM;

-OpraHusanust KOHTPOJIA U3YUCHUS TEM IO TCOPUHU BepOSITHOCTefI " CTaTUCTHUKE.

Jlns opraHuzanyy MOATOTOBKH OOYYAlOIIMXCS K UTOTOBOM aTTeCTallMU YYUTEISIM HEOOXOAMMO
pabotath ¢ HopMaTUBHBIMH ToKyMeHTamu: KM, crienndukanmeit, koaudukaropamu 3JIEMEHTOB
COJIepKaHUsl U TPeOOBaHM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, YMETh MUMHU IOJIb30BATHCS,
pa3BUBaTh CHCTEMY JHArHOCTHKH TIPOOEJIOB W KOPPEKIMOHHOW pabOThl Ha OCHOBE
BBITIIEYKa3aHHBIX KoaudukaTopoB. C V kiacca HE0OX0IUMO BBICTPAUBATh CHCTEMY MOHUTOPHHTA
JOCTIKEHHUH 00pa30BaTeIbHBIX PE3YIbTATOB OYAYIIUX aTTECTYEMBIX.

ZIJ'ISI HpOBe}IeHI/IH TEMATHUYCCKOIO U HUTOI'OBOI'O KOHTpOJ'ISI 3a Ka4de€CTBOM MaTeMaTquCKOfI
MOATOTOBKU O0YYArOIINXCSI HEOOXOAMMO UCIIOJIb30BaTh KaK TPaIUIUOHHBIE (DOPMBI KOHTPOJIS —
KOHTPOJIbHBIC pa6OTBI, a4 TaK MU HOBBIC d)OpMBI KOHTPOJA — TCCTUPOBAHWC H 3aJaHUA C
Pa3BCPHYTHIM PCHICHHUCM. Z[eMOHCTpaI_II/IOHHBIe BAapUAHTBI IO MATCMATUKE Pa3MCIICHBI HA caiite
www.fipi.ru. JlmarHoctuyeckue U TPEHUPOBOUHBIE pPAaOOTHl MPEJCTABICHBI Ha caiiTe
https://statgrad.org/.

BaxxHBIM ¥ TIOJIE3HBIM PECYPCOM IS BBIMYCKHUKA siBNsseTcss OTKpoITHIA OaHK 3amanmii EI'D u
OI'D> (www.fipi.ru). B banke pa3MerieHo OOJBIIOE KOJIMYECTBO 3aJaHHUM, MCIIOIb3YEMBIX MPH
cocraBienuy BapuantoB KMM 1o Bcem yueOHBIM mpeameraM. J[ist yo0CTBa MCHOIB30BAHUS
3a/laHusl CTPYNIHUPOBAHbI 110 TEMAaTHYECKUM pyOpHkam. ['OTOBHUTBCS K 3K3aMEHaM MOKHO IO
TeMaM, 0c000€ BHUMaHUE, Y€ BbI3bIBAIOIINM 3aTPYTHEHUE pa3JIeIaM.

Pexomenpanmn.

Ha ocHoBe IpoBeIEHHOT0 aHaJIN3a MOKHO C/Ie1aTh HEKOTOPbIE 00II1e PEKOMEHJAIMH YUUTEISIM,
BEAyIIUM 00yueHHe MaTeMaTuKe 1 nmoarotoBky k 'MMA. IToroBoe moBTOpeHNe U 3aBepIIAIOIINN
3TaIl MOATOTOBKH K 9K3aMEHY JIOJKHBI CIIOCOOCTBOBATH BBISIBICHUIO M JIMKBUIAIIUH TPOOIEMHBIX
30H B 3HAHUAX 00YYAIOUINXCS, 3aKPETUICHUIO MMEIOIUXCSl YMEHUI M HABBIKOB B PEIICHUH 33124,
CHI)KEHUIO BEPOSITHOCTH OLITHOOK.


http://www.fipi.ru/
https://statgrad.org/
http://www.fipi.ru/

Ocoboe BHMMaHUE B MPENOJIaBaHUN MAaTEMATUKU CIIEAYET yACNATh PErYISIPHOMY BBITIOJTHEHHUIO
yIpaXHEHUH, pa3BUBAIOIIMX 0a30Bble MaTEeMaTHUYECKHWE KOMIIETCHLUH IIKOJBbHUKOB (YMEHHE
YUTaTh W BEPHO IOHUMATh YCIOBUE 3a/Jayd, pellaTh MPaKTHUYECKHUE 3aJaud, BBIIOJIHATH
apumeTnyeckue JeMcTBUs, MpocTediMe aiaredpanyeckue mpeodOpa3oBaHusi, AEUCTBUSA C
OCHOBHBIMH (PYHKIIUSIMH H T.1I.).

Ilemaroram pekoMeHyeTCs:

- nmoaroroBky k OI'D cienyeT HayMHATh C O3HAKOMJICHHS HOPMATHBHBIMH JOKYMEHTaMU
(cnemmdukanuu, Koaudpukaropa, 1eMoHcTpaimoHHoro Bapuanta KUM);

- CIIeyeT BHECTH COOTBETCTBYIOIIME KOPPEKTUPOBKM B pabouyi0 MpOrpaMMmy C Y4YETOM
conepxaHus crnennukanum, Kogudukaropa u JeMOBEPCUH;

- BBECTH B IIPAKTUKY TECTOBBIM KOHTPOJIb 3HAHUM U YMEHUM ydaiuuxcs. Mcronbs3oBaTe Bce BUABI
u ¢opMbI 3a1aHui, mpuMeHsieMbix B KUM,;

- yAenuTh OoJbllle BPEMEHUM Ha YpOKax IMOBTOPEHHS TEKCTOBBIM 3a/layaM, HCIIOJIb30BAaHUIO
dopMys, TpPEAIOKEHHBIX B CIPABOYHOM pas3zielie, ¥ BBIUMCICHUIO 3HAUYCHHH OYKBEHHBIX
BBIPAKCHMUI;

- 00paTUTh BHMMaHHE YYalMXCsd HAa HEOOXOJMMOCTh BHUMATEIBHOIO MPOYTEHUS 3aJaHuil U
MHCTPYKLUH 110 UX BBIITIOJIHEHUIO;

- Ha YpOKax IIOBTOPCHUS BBIACIINUTL NOIIOJIHUTCIBHOC BPEMsS MCETOHaM PCHICHUA ypaBHeHI/Iﬁ,
pemacMbIX Pa3JIOKCHUCM Ha MHOXKHUTCIU W CBOIAAIIHNUXCA K KBAaJAPATHBIM HIIN J'IPIHCﬁHLIM,
IMMOCKOJIBKY K BBITTOJIHCHUIO 3aJaHUA Ne 21 MNPUCTYIIAIOT MHOTMC BBIITY CKHUKHU OCHOBHOM IITKOJIBI,

- YIensaTh 0co00e BHUMaHUE MPU 00YUEHUH PELICHUIO 33/1a4 MOBBIIIEHHOTO YPOBHSI CIIOKHOCTH
UMEHHO OOYYEHHIO IMpoIleccy IOMCKAa pELIeHHWH, a He MOKa3y T'OTOBBIX AJITOPUTMOB WU
CTaHIApTHHIX mpoueayp. Ilpu 3ToM HEOOXOAWMO YYWUTh TPAMOTHOMY NPUMEHEHHUIO TEOPHH B
peleHnu 1 0o(hOPMIICHUN PEIICHUs CIIOKHBIX 3a/1a4 UCCIIEJ0BAaTEIbCKOTO XapaKTepa.

B pa60Te CO IIKOJIbBHUKaMH BBECTHU B TIOCTOSIHHYIO ITPAKTUKY :

- TIOCJIe PELICHUs] yPAaBHEHMS JIeNIaTh IPOBEPKY M BHIOMpPATh KOPHH, COOTBETCTBYIOIINE JAHHOMY
YPaBHEHHIO;

- mobas IreoOMCTpHUUCCKaA 3a/lada JOJIKHA COACPIKATh YCPTCIK N COOTBECTCTBYIOLICC O(l)OpMJ'ICHI/Ie
110 YCJIOBUIO 3a/1a4H, B PCIICHHUN HCO6XOI[I/IMBI CCBUIKH Ha HUCIIOJIb3yCMBIC TCOPCMBI;

- I[IpA pCIICHUN T'COMCTPUUCCKHUX 3ala4 AOIYCTUMBI CCBIJIKH TOJIbBKO Ha TCOPCMbI (aKCI/IOMLI),
C(bOpMy.]'II/IpOBaHHBIe B y‘le6HI/IKC, BCC OCTAJIbHBIC YTBCPIKACHUS TOJIZKHBI OBITE JOKa3aHbI 110 X0y
pCHICHUs 3a1a4u;

- NpU YINOMHMHAaHUM TeOopeMbl (aKCMOMBI) HEOOXOAMMO YyKa3aTh €€ Ha3BaHUe WU
c(hopMyIHpPOBATE;

- MIpU MOCTpoeHUH rpaduka GyHKIMH HEOOXOAMMO yKa3aTh Ha3BaHHEe (QyHKIMH (Tpaduka) u
CTPOUTH B COOTBETCTBUH C aJITOPUTMOM;



- BBIKOJIOTBIC TOUKH, TOUKH «CKJICHKN» JOJKHBI OBITH 0OTOBOPEHBI U MTPOBEPEHBI 0CO00;

- TOHATHE «BEPHO HaWJIEHBI 3HAYEHHUS TMapaMmeTpa» NoJApa3ymMeBaeT TIpapUuecKuil WIu
AQHAJTUTUYECKUI aHalM3 3a7a4d, HA OCHOBAaHMHM KOTOPOTO MOXKHO CZEJNaTh BHIBOJ O BBHIOPaHHBIX
3HAYCHUAX MapaMeTpa;

- pelleHue TEKCTOBOW 3aJaud C IMOMOINBI0 YPaBHEHUS JOJDKHO HAYMHATHCS C BBCICHUS
HIEPEMEHHOM U YCJIOBHS, COTIIACHO KOTOPOMY COCTABJISIETCSl YPaBHECHUE,

- pellIeHNE YpaBHEHUS B TEKCTOBOM 3a7a4e JOJKHO BBIIIOJIHATHCSA B COOTBETCTBUU C aJITOPUTMOM
pelLIeHNs ypaBHEHHUS;

- €CJIM TCKCTOBas 3aagayda pemacTCAa I10 ,HeﬁCTBHHM, TO K KaXIOMY HeﬁCTBHIO H606XOI[I/IMO
MNOACHCHHUC,

- moctpoeHue rpaduka PyHKIUUA JOIKHO OBITh OCHOBAHO HA CBOMCTBaX (PyHKUMIA (CTaHAApTHAs
CXeMa MOCTPOCHHUS Mapaboibl, MpsiMasi CTPOUTCS 1O ABYM TOUKAM);

- pCUICHUC JIF000T0 3agaHus JOJIPKHO 3aBEPIIATHCS BIACICHHBIM OTBETOM;

- BCE 3alMCH, B TOM YMCJIE U YEPTEKHU, JAOKHBI ObITh BBINOJIHEHbI TOJIBKO YEPHON IeseBOil
PYUYKOM, IOTOMY MOJIb30BaThCS €10 IIKOJIbHUKOB HEOOXOAMMO HAYyYUTh 3apaHee.

YuaurensMm He00X0auMO (POPMHUPOBATH BEIYHCIUTEIBHYIO KYJIBTYpy OOydaronmxcs!

[onroroska k OI'D He 3aMeHSIET PETYJISIPHOE U MOCIIEA0BATEIFHOE H3YYeHNE Kypca MAaTEMaTHKH,
U T03TOMY B TE€UCHHE Y4eOHOrO rojla OHa yMECTHa B KaueCTBE 3aKpEIUICHHsS NpPOHIEHHOTO
MaTepHaa, meJjarornaeckoi TMarHoCTUKA U KOHTPOJISI TOJKHA COTIPOBOXKIIATh, a HE TIOJMEHSATh
MIOJTHOIIEHHOE TPETIOIaBaHue Kypca CPeIHEH IIKOJIBI.

BaxxnpiM sBiIsIETCST BHEIPEHUE MEXAHU3MOB, MO3BOJISIONIUX JIMKBUJIMPOBATh MPOOENbl B
M3Y4YeHUH Kypca, HauWHas ¢ Hadana o0ydeHnus. Hampumep, TOMOHUTEIbHBIE 3aHSTHS, 3aHATHS C
npuMeHeHneM HH(POPMAIIMOHHBIX TEXHOJIOTUHI 1 Ip. JIJIsl MOATOTOBKM HEOOXOMMO HUCITOJIH30BAThH
pasnuyHbie cOOpHUKH, pekoMmeHnoBanHble ®UIIU, oTkpeIThil Oank 3aganuit ®UIIH, uaTEpHET

PECYPCBHL.

Yyutensim cieayeT WCIONb30BaTh PE3yJIbTaThl TOCYIapCTBEHHONW HMTOTOBOW aTTECTallud IO
o0pa3oBaTeNbHBIM TPOrpaMMaM OCHOBHOTO O0IIero o0pa3oBaHMsS B KadyecTBE IUArHOCTUKU
c(hOpMHUPOBAHHOCTH 0A30BBIX 3HAHUM U YMEHHI U MPOAHATN3UPOBATh PE3yIbTaThl SK3aMeHa Ha
METOJIMYECKUX OOBEIMHEHHUSIX YUUTEICH MAaTEMATHKH.

. B chyyasx HeoOXOAMMOCTH KOPPEKTUPOBATh KaJeHIApHO-TEMAaTHYECKOEe IUIAHUPOBAHHE U
3¢ (PeKTUBHO HCIIONB30BATh PECYPCHl YPOKOB MOBTOPEHUSI U 0000IIEHUSI HA OCHOBE TTyOOKOIO
aHaJn3a pe3yabTaTOB TEKYIIETO KOHTPOJIS U MPOMEXYTOUYHOM aTTeCTaluH.

HCO6XO,Z[I/IMO 3aMCHUTDL IMPUHIUII «IIPOXOKACHUEC NPOrpaMMbBD» Ha KAaYCCTBECHHOC YCBOCHUC
3HAHUU U YMCHI/Iﬁ Ha BLI6paHHOM HaIlpaBJICHHUU IMOATOTOBKH.



