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. IHHOACHUTEJBHAA 3AIINCKA

B 2024-2025 y4yeOHOM TOay pa3pabOTKa OCHOBHBIX OOpa30BaTENBHBIX IPOTPAMM
OCYIIECTBIISIETCS B COOTBETCTBUU CO CIICTYIOIIMMU OCHOBHBIMU (eZiepaTbHBIMU HOPMATUBHBIMH
U METOJMYECKUMH TOKYMEHTaMHU:

1. 3akoH 00 oOpazoBanun Ne 273-D3.

2. 3akoH ot 06.10.2023 Ne 12-P3 «O6 oOpaszoBanuu B Jlonenkoit Hapomnoi
Pecniyonuke» (ITpunsr [Tocranosinennem Haponnoro Cosera 5 okts10pst 2023 roxa).

3. ®enepanbublii 3ak0H oT 19.12.2023 No 618-®3 «O BHeceHMM HW3MEHEHUN B
®enepanbHblil 3ak0H «O0 obpazoBanuu B Poccuiickoii @enepanuiny.
4. ®enepanbublii 3ak0H 0T 04.08.2023 No 479-®3 «O BHECeHMM HW3MEHEHUN B

®denepanbHblil 3ak0H «O06 oOpa3zoBanuu B Poccuiickoit denepanumy.

S. [Tpuxa3 Munnpocsemenus Poccun ot 31.05.2021 Ne 286 «OO0 yTBepxkaeHUU
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENBHOIO CTaHAapTa HAa4yallbHOTO  OOIIEero
obpazoBanus» (B pea. [Ipukazos Munmnpocsemienus: Poccuu ot 18.07.2022 N 569, ot 08.11.2022
No 955).

6. [Tpuxa3z MunucrepcrBa npocserienus Poccuiickoit ®enepanuu ot 18.05.2023 Ne
371 «O6 ytBepxkaeHun ¢eaepaibHO 00pa30BaTEIbHONW MPOTpaMMBbl CPEIHEro O0OIIero
obpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74228).

7. [Ipuka3z MunucrepcrBa npocsemenus Poccuiickoit @enepaunu ot 31.05.2021 Ne
287 «O06 yrBepxkaeHUHN (enepaTbHOro TOCYJapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHAapTa
OCHOBHOTO 00111ero oopazoBanus» (3apeructpuponan 05.07.2021 Ne 64101)

8. [Tpuxa3z MunucrepcrBa npocsemienus Poccuiickoit @enepanuu ot 18.05.2023 Ne
370 «O6 ytBepxacHUN (eneparbHOl 00pa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus» (3apeructpupoan 12.07.2023 Ne 74223).

9. [lpukaz MunnpocBemennss Poccuun «OO0  yTrBepkaeHun  (QeaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHAapTa CpeJHero obuero odpasoBaHus» oT 17 mas
2012 1. Ne 413 (B pen. [Ipukaza Munnpocseuienust Poccuu ot 12.08.2022 Ne 732)

10.  TIpuka3z Munnpocsenierusi Poccuu ot 18.05.2023r. Ne 371 «O6 yrBepxaeHHN
denepabHON 00pa30BaTEIILHON MTPOTrPaMMBbI CPETHETO 00IIET0 00Pa30BaAHUSY.

11.  TIpuka3 Munnpocseuienust Poccuu ot 22.01.2024 Ne 31 «O BHeCeHUH U3MEHEHHIA
B HEKOTOpble MNpuKa3sl MuHucrepcrBa oOpa3oBaHusi U Hayku Poccuiickoin denepauuu u
MunucrepctBa mpocBenieHus Poccuiickoit  ®eneparnuu, Kacaromuecs — (enepaibHBIX
rOCY/IapCTBEHHBIX O0Opa30BaTEIbHBIX CTAHJIAPTOB HAYaJbHOIO 00IIero oOpa3oBaHus U
OCHOBHOTI'O 00111ero 00pa3oBaHUs».

12.  TIpukaz Munnpocsenienuss Poccuu ot 18.05.2023 Ne 372 «OG6 yTBepIcHUH
benepanbHON 00pa30BaTENIbLHON MTPOTrPaMMBbl HAYATBLHOTO 00IIEro 00pa3oBaHUS».

13.  TIpuka3z Munnpocsemierusi Poccuu ot 24.11.2022 1. Ne 1023 «O6 yrBepKaeHUH
dbenepalbHOM  aJaNTUPOBAHHOM  O0Opa30BaTENbHOM  MPOTPAMMBI  HAYaJIBHOTO  OOIIIETo
00pa3oBaHus JUIsl 00YyUYaIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMU 37I0POBBSI».

14.  TIpukaz Munnpocsemienuss Poccuu ot 22.03.2021 Ne 115 «O6 yTBepKIaeHHH
[Topsinka opraHM3allid M OCYILECTBIEHUS 00pa3oBaTEIbHOM JEATENbHOCTH IO OCHOBHBIM
00111e00pa3oBaTENIbHBIM MIpOTpaMMaM - 00pa30BaTEBHBIM MIPOTpaMMaM HadaJIbHOTO OO0IIero,
OCHOBHOT'O O0ILIET0 U CPEHEro 00IIero 00pa3oBaHUs.

15.  TIpukaz Munnpocsemienuss Poccuu ot 21.09.2022 Ne 858 «O6 yTBep:KIeHHH
denepanbHOro mepeyHss Y4eOHMKOB, JONMYIICHHBIX K MCIOJNB30BAaHUIO MPU pealn3aluu
MMEIOLINX FOCYAapCTBEHHYIO aKKpEIUTAINI0 00pa30BaTeNIbHBIX MPOrpaMM HauaabHOIO O0IIEro,
OCHOBHOT'O O0O0IEro, CpeaHero oOIIero 00pa3oBaHMs OPraHU3ALMUSAMH, OCYIIECTBISIONIMMU
00pa3oBaTeNbHYI0 JEATENbHOCTh M YCTAHOBJICHUS MPENEIbHOIO CpOKa HCIOIb30BaHUS
UCKJTIOUCHHBIX YUCOHUKOBY.
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16.  IIpukas Munnpocsemenus Poccun ot 21.02.2024 Nel19 «O BHeceHMH U3MEHEHU
B npmitokeHust Ne 1 u Ne 2 k [Ipuka3zy Munnpocsemenuss Poccun ot 21.092022 Ne 858 O6
yrBepkaeHnn  PIIY, nomymieHHbIX K  HCIONB30BAHMIO IIPH  PEAIM3alUUd  UMEIOIIHUX
rOCYyJapCTBEHHYI aKKpEeIUTalMI0 00pa3oBaTelbHBIX IPOrpaMM HAyaJbHOro  OOLIero,
OCHOBHOTO OOIIero, CpeaHero oO0mero o0pa3oBaHUs OPraHU3AMMSIMH, OCYIIECTBISIONIUMU
00pa30BaTENIbHYIO JI€ATEIBHOCTh M YCTAHOBJIEHUS IIPENEIBHOTO CpOKa HCIOJIb30BAHUS
UCKJIIOYEHHBIX YUEOHUKOBY.

17.  Tlpuka3s MuHHCTEpCTBAa HAYKU M BHICIIEr0 0Opa3zoBanus Poccuiickoit Mepeparum,
MunucrepctBa npocBeunienusi Poccuiickoir @enepamuu ot 30.06.2020 Ne 845/369 «O6
yrBepxkaeHuu  Ilopsinka  3adera  opraHu3anuei, OCYLIECTBISIOLIEH  00pa30BaTeNbHYIO
NeSITeIbHOCTh, PE3YJAbTATOB OCBOCHHSA OOYYAIOIIMMHCA YYEOHBIX MPEIMETOB, KYypCOB,
JUCLHUIUIMH (MOAyJiel), NPAaKTUKU, JOMOJIHUTENBHBIX 00pa30oBaTelbHBIX MPOrpaMM B JPYTUX
OpraHM3alMsIX, OCYIIECTBISAIOUUX 00pa30BaTEIbHYIO AESITEIbHOCTDY.

18.  IIpukaz Munnpocsemenuss Poccun 04.10.2023 Ne738 «OO6 yTBep:KIeHHH
denepanbHOrO NEpeYHS DJIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpCOB, JOMYIIEHHBIX K
UCMOJB30BAaHUIO  IPU  pealM3allud  MMEIOIIMX  TOCYAApPCTBEHHYIO  aKKPEIUTALHUIO
00pa3oBaTeNbHBIX MPOrpaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero OOIIero
00pazoBaHM.

19.  IIpukas Munnpocsemenus Poccun ot 03.08.2023 Ne 581 «O BHECEHUY M3MEHEHMS
B NYHKT 13 mopsiaka opraHu3ald M OCYILIECTBJIEHUsSI OOpa30BATEIbHOM JEATENIbHOCTH IIO
OCHOBHBIM 00111€00pa30oBaTeIbHBIM IIPOrpaMMam - 00pa30BaTeIbHBIM IPOrpaMMaM HayaJlbHOTO
00II1ero, OCHOBHOTO OOMIET0 M CpeaHero oOmero oO0pa3oBaHUs, YTBEPKICHHOTO MPHKA30M
MUHUCTEPCTBA MIPOCBEIIeHHsI poccuiickoi deaeparnuu ot 22 maprta 2021 1. Ne 115»

20.  TIpuka3 Munnpocsemenus Poccun ot 21.06.23 Ne556 «O BHECEHMH M3MEHEHHH B
npunoxenus Ne 1, Ne 2 k mpuxazy Munpocemenuss Poccun ot 21.09.2022 Ne 858 «O6
YTBEPXKACHUM (eepaabHOro MepeyHs Y4eOHUKOB, JOMYIIEHHBIX K HCIOJIb30BAaHUIO IpU
peanu3aly HMMEIOIIUX TOCYJapCTBEHHYI aKKpeAMTAlMI0 00pa3oBaTelIbHBIX MPOrpamMMm
HAYaJIbHOTO OOILEero, OCHOBHOIO OOILEro, CpeaHero obmero oOpa3oBaHUS OPTraHU3ALUIMU,
OCYILECTBIISIOUIMMHA 00pa30BaTEeNbHYIO JAEATEIbHOCTh, U YCTAaHOBJIECHUS MNPEAEIbHOIO CpPOKa
MCIIOJIb30BaHUs UCKIIIOYEHHBIX YUEOHHKOB.

21.  Tlocranosnenue IpaButenscrBa P ot 11.10.2023 Nel678 «O6 yTBepkIcHUH
IpaBW MPUMEHEHUs 3JeKTpoHHoro obOydenus, JOT npu peanuzauun 00pa3oBaTEIbHOTO
IIpoLecca.

22.  TlocranoBnenue ['TaBHOTO TOCYJapCTBEHHOTO CAaHMTAPHOTO Bpada PoccHiickoit
®eneparun ot 28.09.2020 Ne 28 «O06 yrBepxkaenuu canutapsbix npasui CII 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYEeCKHEe TPeOOBaHUS K OpPraHU3alMsIM BOCIUTAaHUS W OOydeHus,
OT/bIXa W O03/10pOBJIeHUs naeTted u monoaexu» (Bmecte ¢ «CII 2.4.3648-20. CanutapHble
MPaBUIIA...»).

23.  TlocranosieHue [aBHOrO rocyqapCTBEHHOTO CAHUTAPHOTO Bpada PoccHiicKoii
®eneparun ot 28 suBapst 2021 r. Ne 2 «O6 yrBepkIeHHH caHUTapHBIX paBui 1 HopM CanlluH
1.2.3685-21 «['urneHnyeckrie HOPMATUBHI U TPEOOBAHUS K 00ECTIEUeHIIO 0€301MacHOCTH U (WITH)
0€3BpEIHOCTH IS YeJIoBeKa (paKTOPOB CPEIbl OOMTaHUS.

24.  Tlucemo Munnpocserienus Poccuu ot 12.02.2024 Ne03-160 «Pa3bscHeHHs IO
BOIPOCAaM OpraHHU3alMy 00Y4YEeHHUs M0 OCHOBHBIM 00I11€00pa30BaTEbHBIM U JIOTIOJHUTEIEHBIM
oOlIepa3BUBAIOLIMM TpOrpaMMaM JJisi JIeTed, HYXIAIOLUXCS B JJIMTEIIbHOM JIEYEHUU B
MEAMIMHCKUX OpraHU3aLsIX».

25. UudpopmanmonHoe mHCchMO JlemapTaMeHTa TOCYIAPCTBEHHOW TONUTHKA U
yrnpasieHus B cdepe obriero oOpa3oBanus MunuctepcTBa npocserienust PO ot 22.05.2023 Ne
03-870 «OTBeTHl Ha THMUYHBIC BOMPOCHI, BO3HUKAIOIINE HA PETHOHAIILHOM, MYHUIIUITAIbHOM
YPOBHSIX M YpOBHE 00pa30BaTesibHOM opranuzanuu, o BBeaeHu @OOIDy.

26.  MeroanuecKkre peKOMEH/IAINH 10 00ECTICUYCHHUIO ONITUMH3AINH YI4eOHON HATPY3KH
B OO (MP 2.4.0331-23 ot 10.11.2023, pa3paborannsie PenepanbHOii cnyx00il M0 Haa30py B



cdepe 3ammThI MpaB notTpeduTeneit u Oxaromnonyyns yenoseka, DY H «DenepanbHblil HAYUIHBINH
neHTp ruruensl um. O©.d. Ipucmana» PociorpedHaazopa u ap.).

27.  Meroauueckue peKOMEHIalnn 1o o0ecTeYeHn o CaHUTAapHO-
SNUAEMHOJIOTHYECKUX TpeOOBaHWW TpU peaju3aluu 00pa30BaTeIbHBIX IMPOTPaMM  C
NPUMEHEHHUEM DJICKTPOHHOTO 00Y4eHUS U JUCTAHIIMOHHBIX 00pa30BaTebHBIX TexHonoruii (MP
2.4.0330-23 ytB. 29.08.2023 pykoBomuteneM DenepanbHON CIyKOBI MO HAI30py B cdepe
3alUTHl MIPaB MOTpeOHUTENel U OJIaromonydus: yesioBeka, | TaBHBIM CaHUTapHBIM BpadyoMm Pd
A IO. IlomoBoii).

Ocoboe BHMMaHHE HEOOXOIUMO YIACIUTh M3YYCHHIO TPHUKA30B MUHHUCTEPCTBA
npocsemienus: Pocculickoit ®denepannu, KOTOPbIE PErNIAMEHTUPYIOT BHECEHHWE W3MEHCHHUM B
denepanbHble TOCYNapCTBEHHBIE O0pa3oBaTENbHBIE CTAaHAAPTHI U B (eaepalbHble OCHOBHBIC
o0mieo0pa3oBaTeabHbIe TPOrPAMMBI:

1. IIpuka3 Munnpocsemenust Poccun ot 19.02.2024 Ne 110 «O BHeceHUH U3MEHEHU B
HEKOTOpble Tpuka3bl Munnpocsemenuss Poccum u  MunucrepctBa mnpocsenieHus PO,
Kacaromuecs (eepaTbHbIX TOCYAapCTBEHHBIX 00pa30BaTeNIbHBIX CTAHJAPTOB OCHOBHOTO O0IIIEro
oOpazoBanus» [Ipuka3z Munnpocsemenus Poccun ot 22.01.2024 Ne 31 «O BHeceHUH N3MEHEHUI
B HEKOTOpbIE MpuKa3sl MuHucTepcTBa 00pa3zoBaHus v Hayku P® u Munnpocseuienust Poccun,
kacatomuecss ®I'OC nayanpHOro 061Ier0 00pa30BaHUS M OCHOBHOTO O0IIET0 00Opa30BaHUS.

2. Ipuxa3z Munnpocsemenus Poccun ot 27.12.2023 Ne 1028 «O BHeCeHUU U3MEHEHUH B
HEKOTOpble Tpuka3zpl MuHoOpHayku u Munnpocsenienus, kacatomuecsi @I'OC ocHOBHOTrO
o0m1ero 00pa3oBaHUs U CPETHETO OOIIETO 00PA30BaAHUS.

3. ITpuka3 Munnpocseuienusi Poccun ot 19.03.2024 Ne 171 «O BHeceHMM W3MEHEHUH B
HEKOTOpbIe MpHuKa3bl MunucrepcTsa npocsemienus P®, kacarouuecss ®OII nayanpHOro oduiero
00pa3oBaHusi, OCHOBHOT'O 00IIEr0 00pa30BaHUs U CPEHET0 00IIero 00pa3oBaHus».

4. TTpuka3z Munnpocsemenust Poccuu ot 01.02.2024 No 67 «O BHeCEHUU W3MEHEHUU B
HEKOTOpbIe MpHKa3bl MuHIpocBenieHus: Poccun, kacaromuecs: GpeaepanbHbIX aJanTHPOBAHHBIX
00pa30BaTeNbHBIX TPOrPaMM».

5. Ilpukaz Munnpocsenienust Poccun ot 01.02.2024 Ne 62 «O BHECEHMH M3MEHEHHH B
HEKOTOphbIe NMpuKa3sl MuHnpocseueHus Poccun, kacaromuecs enepaabHbIX 00pa30BaTENbHbBIX
MPOrpaMM OCHOBHOTO 0011Iero 00pa3oBaHUs U CPEAHETO 001Iero 00pa3oBaHUs».

Pa6ouasn nmporpaMma p€ajiu3yercsi Ha OCHOBE y‘leﬁHO-MeTO}II/l‘leCKOFO KOMILJIEKCA

0. H. Makapeiue, H. I'. Munmoxk u nap., «Anrebpa. 8 kmacc»: y4dyeOHUK JUIs
o01eobpazoBaTenbHbIX opranu3anuii. Mocksa, «IIpocsemenney, 2022 ron

Ha3nayenue nporpamMmmsl

[lpeqmerHass mporpaMma TI0O MaTeMaTWKe OOECIeYMBAET IMO3TAITHOE JIOCTHIKCHUE
IUTAHUPYEMBIX Pe3ylbTaToB ocBoeHHMsI OCHOBHOM 00pa3oBaTeNbHOM MporpamMmbl mIkosisl. OHa
oTIpeneNsieT eNH, CoepKaHue Kypca, MIIaHUPYEeMbIe PE3yIbTaThl TI0 MaTEMAaTHKE JIJISl Ka)XI0TO
rojia o0yueHusl.

Matematuueckoe oOpa3zoBaHUE ABISETCS 00513aTENBHON U HEOTHEMIIEMOM YacThiO 00LIETO
00pa30BaHMs HA BCEX CTYMEHsX IMKoIbl. O0ydeHne MaTeMaTHKe B OCHOBHOM IIKOJI€ HAIPaBJICHO
Ha JIOCTH)KEHUE CIIETYIOIINX eNeH:

esn n 3aga4u M3y4yeHUus y4eOHOro npeamera «AJredopa»

esn 00yyenus:
* OBNaJIcHNEe CHUCTEMOW MAaTEMAaTHUYECKMX 3HAaHUW W YMEHHH, HEOOXOIUMBIX IS
HpI/IMeHeHI/Iﬂ B HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTH, I/I3y‘{eHI/IH CMCXKHBIX JUCIIMIIINH,
MIPOJIOJDKEHMSI 00pa30BaHNs,
o (I)OpMI/IpOBaHI/Ie HHTCJIJICKTA, a TaKXKE JIMYHOCTHBIX Ka4CCTB, HGOGXO,Z[I/IMBIX quIOBeKy JJIA



IIOJIHOLICHHON JKU3HU, pPa3BUBAEMbIX MAaTEMAaTHKOW: SCHOCTM M TOYHOCTH MBICIIH,
KPUTUYHOCTH MBIIIJIEHUS], UHTYHULMHU, JOTUYECKOTO MBIIUICHHUS, 3JIEMEHTOB aJrOPUTMU-
YECKOW KYJIbTYPbI, IPOCTPAHCTBEHHBIX IPEACTABICHUIN, CIIOCOOHOCTH K MPEOI0JIEHUIO
TPYAHOCTEMH;
* (hopMUpOBaHHE MPEACTABICHUN 00 UAEAX U METOJIaX MAaTEeMaTHKH KaK YHUBEPCAIHHOTO
A3bIKA HAYKU U TEXHUKHU, CPEJICTBA MOJCIMPOBAHHUS SIBICHUI U MPOLECCOB;
* BOCIIUTAHHE OTHOIIEHHS K MaTeMaTHKE KaK K 4acTH OOIIEeYeTOBEYECKOW KYIBTYpHI,
dbopMupoBaHHE TOHUMAHUS 3HAYUMOCTH MATEMaTUKH JJIs Hay4YHO-TEXHUYECKOTO
mporpecca.

3anauu o0yueHust

e [IpuoOperenrne MaTeMaTUYECKUX 3HAHUN U YMEHUI;
* OBJaJieHue 000OIIEHHBIMU CIIOCOOAMU MBICTUTENILHON, TBOPUECKOM JEATEeIbHOCTH;
* OCBOCHHME KOMIETEHIMH (y4eOHO-TT03HABATEIbHON, KOMMYHHKATUBHOM, pe(IeKCUBHOMH,
JUYHOCTHOT'O CaMOpa3BUTHS, UH(GOPMaIMOHHO-TEXHOJIOTUYECKOM, LEHHOCTHO-
CMBICJIOBOH).

HN3yuenne anredpol B 8 Ki1acce HaNpaBJIeHO HA JOCTUKEHHE CJIeYIOIINX 1esei:

*  TPOJOJDKUTH OBJIAJICHUE CUCTEMON MAaTeMaTHYECKUX 3HAHWUU U YMEHUM, HEOOXOAUMBIX
JUIsL TIPUMEHEHUS] B IMPAKTUYECKOW [EATENbHOCTH, U3YyYEHHUS CMEXHBIX JUCLUIUIMH,
MPOJIOIKEHHSI 00pa30BaHUs;

*  MPOJNOJDKUTh HHTEIUIEKTYalbHOE pa3BUTHE, (OpMHpOBAHME KA4yeCTB JIMYHOCTH,
HEOOXOJUMBIX YEJOBEKY Ui TOJHOLEHHOW JH3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MAaTE€MaTHYECKOM JEATEIbHOCTU: SICHOCTU M TOYHOCTH MBICIIH,
KPUTUYHOCTH  MBIIUICHUS, HWHTYHULMH, JIOTUYECKOIO  MBILUICHUS, 3JIEMEHTOB
AITOPUTMUYECKONW KYJIbTYpbl, IPOCTPAHCTBEHHBIX MPEJCTABIECHUN, CIIOCOOHOCTH K
IPEOJIOJICHUIO TPYIAHOCTEH; MPOJODKUTH (popMUpOBaHHE MpeACTaBICHUN 00 uaesx u
METOJlaX MaTeMaTUKH KaK YHHUBEPCAJbHOTO S3blKa HAyKH W TEXHHUKH, CpPEICTBa
MOJIEJIMPOBAHUS SIBJICHUM U IIPOLIECCOB;

* BOCIUTaHUE KyJIbTypbl JIMYHOCTH, OTHOLIEHUS K MaTeMaTHMKEe KaKk K 4YacTu
00111e4YeI0BeUeCKOM KYIbTYPhI, HTparoliei 0COOYIO POJb B 00IIECTBEHHOM pa3BUTHH. B
X0Jle IpenojaBaHus anreopsl B 8 kiacce, paboThl HaJ (GOPMUPOBAHHEM Y YYaIIUXCS
NEPEYUCIIEHHBIX B IIpOrpaMMe 3HaHUW U yMEHUH cieqyer oOpallaTh BHUMaHUE Ha To,
4yTOObl OHHM OBJIQJIEBATM YMEHUSAMM O0O0IIey4yeOHOro Xapakrepa, pa3HOOOpa3HBIMHU
croco6amu JesITeIbHOCTH, TPUOOPETATH OIBIT:

* IUJJAHUPOBAaHUS M OCYILIECTBICHUS AJITOPUTMUYECKON JESTEIbHOCTH, BBINOIHEHUS
3a/laHHBIX ¥ KOHCTPYHUPOBAHUS HOBBIX QJITOPUTMOB;

*  OBJIQ/ICBAJIM NPUEMaMHU aHAIMTUKO-CUHTETUYECKON JESTeIbHOCTH MPH JT0KA3aTEIbCTBE
TEOpUU U PELICHUH 33]1a4;

*  [eJICHANPaBJICHHO O0pAIATUCh K IPUMEPaM U3 MPAKTUKU, UCTIOIB30BAIU S3BIK AJIreOpbI
JUI UX OIHMCAaHMS, MPUOOPETaIN OMBIT UCCIEAOBATENBCKOW NIEATENTbHOCTH, PAa3BUTHUS
ujei, MpOBEACHUS DSKCIEPUMEHTOB, OOOOIIEHMS, MOCTAHOBKH U (HOpMyIHpOBaHUS
HOBBIX 33/1a4;

*  SICHOTO, TOYHOTO, FPAMOTHOI'O U3JI0KEHHS CBOMX MBICJIEN B YCTHOM M MMCbMEHHOM peun;
IIPOBEJEHUS JOKA3aTENIbHBIX PACCYKACHUM, apryMEHTAlNH, BbIABUKEHHS TUIIOTE3 U UX
000CHOBaHHUS; TIOHMCKA, CHCTEMAaTH3allu{, aHajdu3a MU Kilaccuukanuu uHGOpMaluy,
UCIIOJIb30BaHUS Pa3HOOOpa3HbIX WH(POPMAIIMOHHBIX UCTOYHUKOB, BKIIIOYAsl YUEOHYIO U
CIPAaBOYHYIO JIUTEPATypy, COBPEMEHHbIE HH()POPMAIIMOHHBIE TEXHOIOTHH.

I{leHHOCTHBIE OPHEHTHUPHI, COJIEPKAHUA Y4eOHOT0 MpeaMeTa «Aredpa»

1. MaremMaTHKa SBISETCS BaXKHEHUIIMM HCTOYHHKOM IMPUHOUIINATIbHBIX I/II[6171 JJIs1 BCEX
CCTCCTBCHHBIX HAYK W COBPCMCHHBIX TexHojoruii. Bech HAay4YHO TEXHHUYSCKUH mporpecc CBs3aH C



pa3BuTHEM MaTeMaTUKH. BianeHne MareMaTHUYeCKUM  SI3BIKOM, QJITOpUTMaMH, TTOHUMAaHHE
MaTE€MaTUYECKUX OTHOUIEHUH SABJISIETCS CPEACTBOM ITO3HAHMS OKPYXKAIOIIEr0 MHpaA, IPOLIECCOB U
SIBJICHUHW, TTPOUCXOJSIINX B MPUPoJe U B odOmectBe. [1o3ToMy Tak BaxHO cPOPMHUPOBATH UHTEPEC K
yueOHOMY mpeamery «MareMaTuka» y YUYEHHUKOB, KOTOPBIM CTaHET OCHOBOW i JalibHEHIIero
W3YYCHUS JTAHHOTO IMPEIMETa, I BBISBICHUS M PA3BUTHS MAaTEMAaTHUYECKHUX CIIOCOOHOCTEH ydamuxcs
U X CIIOCOOHOCTH K CaM000pa30BaHHUIo.

2. MaremaTrueckoe 3HaHUE — ITO 0COOBIN CIIOCOO KOMMYHHKAITUH:

. HAJIMYHE 3HAKOBOTO (CHMBOJILHOTO) SI3bIKA JUIsI OTIMCAHMS U aHAJIHM3a JICHCTBUTEIILHOCTH;

. y4acTUe MaTeMaTHYECKOTO s3bIKa KaK CBOETO POJIa «IIEPEBOAYHMKA» B CHCTEME HAYYHBIX
KOMMYHHKAIIHA, B TOM YUCIIC MY Pa3HBIMU CHCTEMaMH 3HaHUH;

. HCIIOJIb30BAHUEC MAaTEMATUYCCKOT'O A3bIKa B KAYCCTBC CPCACTBA B3AMMOIIOHUMAaHHUA HIOI[eﬁ

C Pa3HbIM J)KHUTEHCKHUM, KyJIbTYPHBIM, INBUJIN30BaHHBIM OIIBITOM.

Taxum 00pa3zom, B mporiecce 00y4eHus: MaTeMaTHKE OCYILIECTBIISCTCS MPUOOIIEHUE K YHUKATIBHON
cdepe UHTEIIEKTYalbHOM KYIbTYpHI.

3. OmnafgeHne pa3aMYHBIMU BHJIAMH y4eOHOW JEATENbHOCTH B IIpolecce OOy4YeHHS
MaTeMaTHKe SIBISIETCS OCHOBOM H3yudeHMs ApPYrux y4eOHBIX MpPEeIMETOB, oOecreuyuBas TEM CaMbIM
IIO3HAHHE PA3JIMYHBIX CTOPOH OKPYXKAIOLIEr0 MUpA.

4. VYcnemHoe pernieHHe MaTEMAaTHYECKUX 3a/1ad OKa3blBAeT BIMSHHME HA 3MOLMOHAIBHO —
BOJIEBYIO c(hepy JTMYHOCTH YYalMXCs, pa3BUBAET MX BOJIIO U HACTOMYMBOCTH, YMEHHE IPEOI0JIEBATH
TPYAHOCTH, UCTIBITBIBATH yIOBJIETBOPEHHUE OT PE3YJILTaTOB MHTEIUIEKTYaIbHOIO TPYAA.

O0mas xapakTepuMcTHKA OPraHU3aluM y4eOHOro npomuecca: TexXHoJIOruii, MeTo/10B,
¢opm, cpeacTB 00yyeHHs U PeKUM 3aHATHI

@®opMbl OpraHu3aluu y4eOHOro mpolecca: HHANBUyalbHbIE, TPYIIOBbIE, (DPOHTAIIBHBIE,
KOJUIEKTUBHBIE U BHEKJaccHbIE. [loBTOpeHre Ha ypokax MPOBOJUTCS B cienyromux (opmax u
BUJAX: TMOBTOPEHHE M KOHTPOJb TEOPETHYECKOro MaTepuana; pa3dop M aHaIM3 JOMAllHero
3a/laHusl; YCTHBIM CYeT, MaTeMaTHMYeCKUM NIMKTAHT; paboTa MO KapTOUYKe, CaMOCTOSATEIbHas
paboTa; KOHTPOJIbHBIA cpe3, KOHTposIbHas pabora. Ocoboe BHUMaHHE YAeNseTcs MOBTOPEHUIO
IIPU NIPOBEJIEHUU CAMOCTOSITEIIbHBIX M KOHTPOJIBHBIX padoT.

OcHOBHOI (popMOIt OpraHu3aluy yueOHOTo Ipoliecca sBIseTCs KJIACCHO-YPOUHasi CUCTEMA.
B kadecTBe NOMOJHUTENBHBIX (POPM OpraHu3aluy 00pa30BaTENBHOIO Mpolecca MO JIaHHOU
IIPOrpaMMe UCIOJIB3YETCS CUCTEMA KOHCYJIBTAlMOHHON NOIEPKKY, NHANBUIYAJIBHBIX 3aHATHH,
paboTa ydamuxcsi C HCIOJb30BAHHUEM COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJOTHUH.
Opranuzanys CONpPOBOXKIEHUS ydYallMXcs HaIlpaBlIeHAa HAa CO3[JaHUE ONTHMAJbHBIX YCIOBMM
00y4eHHUs; UCKIIOYEHHE IMCUXOTPABMHUPYIOMHUX (AKTOPOB; COXPAHEHHE ICHXOCOMAaTHYECKOIO
COCTOSIHUS 3/10POBbs YUaIllUXCsl; pa3BUTHE NTOJIOKUTEIbHOW MOTUBALIUU K OCBOEHUIO IIPOTPaMMBI;
pa3BUTHE UHAUBUIYAIbHOCTU U OJIaPEHHOCTH KaXKJ10TO peOeHKa.

OcHoBHast (Qopma opraHuzanMu 00pa30BaTENBHOIO Tpoliecca MpeaycMaTpUBaeT
MPUMEHEHHE CIEAYIONINX 3JIEMEHTOB TEXHOJOTUN 00ydeHHs TpaJAuIMOHHAs KIIACCHO-YpOYHas;
UTPOBbIE  TEXHOJOTMH; TEXHOJIOTUS NpoOJeMHO OOy4YeHHs; TEXHOJIOTUH  YPOBHEBOM
muddepennmanum; 3mp0poBhecOeperatomue  texnonoruu; MKT; TexHomorust  pa3BUTHS
KPUTUYECKOTO MBILIUICHHS; HCCIEeI0BATeNbCKU MeToJ. Bunmbl 1 (GopMbel KOHTpOIIs: BXOJHOM,
TEMaTHYECKHI, IPOMEKYTOUHBIN, NTOTOBBIN.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

[To yuebHOMY TIIaHY Ha U3y4eHHUE anreOphl B § KilacCe OCHOBHOM IIKOJIBI OTBOJUTCS 3
yaca B HeJelno, Bcero 102 yaca, M3 HUX Ha KOHTPOJIbHBIE paboThl 0TBeAeHO 10 yacos.



1. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOTI'O IPEJIMETA «AJI'EBPA»

OcBoenue yueOHOro Kypca «Anredpa» JOHKHO 00ecreunBaTh JOCTH)KEHHUE Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CICAYIOMUX JTUYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTaTOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTepU3YIOTCS:

Ilampuomuueckoe éocnumanue: NpOSBICHUEM UHTEpeca K MPOILJIOMY U HACTOSILIEMY
POCCUHCKOM MaTE€MAaTHUKH, LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHUSM POCCUHCKUX
MaTEeMaTUKOB U POCCUMCKOW MaTeMaTUYeCKOM LIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUH B
IPYTHX HayKax U MPUKIATHBIX cepax.

I'pasicoanckoe u Oyxo6HO-HPABCMEEHHOE 80CNUMAHUE: TOTOBHOCTHIO K BBITTOIHEHUIO
00s13aHHOCTEH TpaXKJaHUHA U peaTu3allii ero Ipas, MPEICTaBICHUEM O

MaTEMaTHYeCKUX OCHOBAaX (DYHKIMOHUPOBAHUSA PA3JIUYHBIX CTPYKTYp, SIBJICHUH,
POLEAYP TPAKIAHCKOTO OO0IIECTBa (BBIOOPHI, OMPOCHI H IIp.); TOTOBHOCTHIO K OOCYXKIICHUIO
STUYECKHX TMpo0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTKEHUH HayKH,
OCO3HAHHEM BaXHOCTH MOPATBHO-ITHUECKUX MPUHITUTIOB B JICATEIBHOCTH YIEHOTO.

Tpyoosoe 6ocnumanue: YCTaHOBKONM Ha AaKTUBHOE YYacTH€ B pEIICHUU
MPAKTUYECKHX 3a7]a9 MaTEMaTHUECKON HAIPaBICHHOCTH,

OCO3HAHHEM Ba)XKHOCTH MAaTEMaTHYECKOro OO0pa30BaHUS Ha MPOTSHKEHUH BCEU >KU3HU
JUTSL  YCIIEITHON TPO(EeCCHOHATLHOW JIEATEIPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPDOM U TMOCTPOCHHEM WHAMBUAYAIbHONH TPAeKTOPUU OOpa3oBaHUSA H
JKU3HEHHBIX TUTAHOB

C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

Jcmemuueckoe 6ochumanue. CIOCOOHOCTBIO K  OMOIMOHAIBLHOMY H
ACTETUYECKOMY BOCTIPUATHIO MaTeMaTHYEeCKUX 0OBEKTOB, 3a/1a4,

pelIeHn, pacCyXJICHHI, YMEHUI0O BHUICTh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

Ilennocmu Hayunozo no3nanua: OpPVCHTAllUEW B JIEATEIHOCTH Ha
COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX

3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPHUPOABI W OOINeCTBa, MOHMMAaHHEM
MaTeMaTHYeCKON HaykH Kak cepbl 4eTOBEUeCKON AEeSITeNbHOCTH, ATANOB € pa3BUTHS U
3HAUUMOCTH JUISS PAa3BUTHS [MBWIM3AIWMW, OBJAJCHHEM S3BIKOM MAaTEMAaTUKH U
MaTeMaTHYeCKON KyJIbTYpPOU KaK CPEJCTBOM MO3HAHHS MUPA; OBJIAJICHUEM MPOCTEHIINMU
HaBBIKAMH HCCIICIOBATEIBCKON JEATETHHOCTH.

QDu3uueckoe gocnumanue, Yopmupoganue Kyaibmypvl 300pP06bsa U IMOUUOHATILHOZ0
Onazononyuusn: TOTOBHOCTHIO TMPUMEHSTh MAaTeMAaTHYECKHUE 3HAHWUS B HWHTEpPEcax CBOETO
310POBBS, BEJICHUS 310POBOTO

oOpasa xu3HU (37I0POBOE MHUTAHHUE, COATIAHCUPOBAHHBIN PEXHUM 3aHATHH W OTABIXA,
perynsapHas pusudeckasi akTUBHOCTH); COOPMHUPOBAHHOCTHIO HaBbIKA pehICKCUU, TPU3HAHHEM
CBOETO IpaBa Ha OMMOKY U TAaKOTO K€ MpaBa

JPYroro 4eaoBeKa.

JKonozuueckoe ochumanue’. OpUCHTANCH HA IPUMEHEHUE MAaTEMaTHIECKUX
3HAHWM JUTS pEICHUs 3aa4 B 00JIaCTH COXPAaHHOCTH

OKpYKaroIIel cpeibl, INTAaHUPOBAHUS MIOCTYITKOB U OIIEHKH X BO3MOYHBIX ITOCIICIICTBHI
JUTSL OKPY KAIOIIEH Cpebl;

OCO3HaHHEM TJI00aJIBLHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U MyTel X peleHusl.

Jluunocmuuie pesynvmameul, obecneuusaruwjue adanmayuio oodyuaiouieoca K
UBMEHAIOWUMCA YCTI0BUAM COUUAILHOU U RPUPOOHOIL CPEObl:



— IOTOBHOCTBIO K JIEHCTBUSAM B YCIOBUSX HEONPEAEIEHHOCTH, OBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU 4€pe3 NPAKTUYECKYIO ACSATEIBHOCTD, B TOM YUCIIE YMEHUE YUUTHCA
y IpYTUX JIOJel, MpuoOpeTaTb B COBMECTHOM JEATEIILHOCTH HOBbIE 3HAHUS, HABBIKH U
KOMIIETCHIIMM U3 OIBITA IPYTHUX;

— HeoO0XOIMMOCTBIO B (OPMHUPOBAHMHM HOBBIX 3HAaHUH, B TOM 4YHCIE
(bopMynupoBaTh UJEH, IOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBJIICHUSX, B TOM YHUCIIE paHee
HE H3BECTHBIX, OCO3HABaTh AC(PUIUTHI COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH,
IUTAHUPOBATh CBOE Pa3BUTHE;

—  CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallUlO, BOCIPHUHUMATh
CTPECCOBYIO CHUTYyallU}0 Kak BbI30B, TpeOyroIUid KOHTPMEp, KOPPEKTUPOBATh
NpUHUMAaeMble pEUICHUS W JACUCTBHUS, (OPMYyIHpOBaTh W OLEHHBATh PHCKH U
HOCJIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe pe3yJabTaThl OCBOCHHUSI HMPOTPaMMBI Y4€OHOTO Kypca «Anredpay
XapakTepU3yIOTCsS  OBJAJEHUEM  VHUBEPCANbHLIMU  HO3ZHAGAMETbHBIMU  OeliCEUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU U YHUBEPCANbHLIMU PeZYIAMUGHBIMU
oelicmeusmu.

1) Vuusepcanvuvie nosnasamenvhvie Oelicmsus obecneyusarom Gopmuposanue
0a306bIX  KOZHUMUBHLIX — NPOYECco8  o0yuarwuxcs (oceéoeHue Memooo8  NO3HAHUsA
OKpyJlcalowjeco  Mupa, NpuMeHeHue JI02UYeCKUX, UCCIe008aMmeNbCKUX Onepayuil, yMeHuu
pabomams ¢ unghopmayueti).

Baszogvie nozuueckue oeiicmeusn:

— BBISBJIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKH MAaTEeMaTHUYECKUX
00BEKTOB, TIOHSATHH, OTHOIIECHHA MEXy MTOHITUAMH; (POPMYITHPOBATH OTIPEICICHUS
NOHATHI; yCTaHAaBIMBATh CYILIECTBEHHbIN NMpU3HAK KJIacCU(UKalUU, OCHOBAHUSA IS
0000111eHUS U CpaBHEHUS, KPUTEPUH MPOBOIMMOTO aHAIU3a;

—  BOCIpPHHHMMATh, (OpPMYJIMpPOBATH M  NpPeoOpa3oBbIBATh  CYXKACHUS:
YTBEpAUTENIbHbBIE U OTPULIATENIbHbBIE, €TUHUYHbIE, YACTHBIE U 001[1E; YCIOBHBIE;

—  BBIBIATH  MaTeMaTH4YecKHe  3aKOHOMEPHOCTH, B3aUMOCBA3M U
npoTHBOpeYHsl B (PaKTax, MAaHHBIX, HAONIONEHHUSIX W YTBEPXKICHUSX; Ipeiararh
KPUTEPHHU IS BBISABICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

— JenaTb BBIBOJBl C HCIOJb30BAaHHUEM 3aKOHOB JIOTMKH, JAECIYKTHUBHBIX U
UHIYKTUBHBIX YMO3aKJIIOUEHUH, yMO3aKIOUEeHUH 110 aHAJIOTHH;

— pa30upaTh JAOKa3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPKACHWHU (MpsSMble M OT
IPOTUBHOTO), IPOBOJUTH CAMOCTOSTEIIbHO HECJIOKHBIE JOKA3aTeIbCTBA MATEMaTHYECKIX
(GaxkTOB, BBICTpAaMBATh AapPryMEHTAIMIO, NPUBOAWUTH TPHUMEPHl W KOHTPIPHMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE PACCYK/ICHHS;

— BBIOMpATh croco0 pemieHus yaeOHo 3a1auu (cpaBHUBATh HECKOJIBKO BapUAHTOB
peleHus, BbIOMpaTh Hambosee MOAXOIAIMN ¢ y4ETOM CaMOCTOSITENIBHO BBIJEIECHHBIX
KpUTEPUEB).

baszogvie uccnedoeamenvckue oeiicmeu:

— HCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHUS;
(dopMynHUpoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUUE, MPOOIEMY, CaMOCTOSATEIBHO
yCTaHaBIMBAaTh HMCKOMOE M JlaHHO€, (OopMHpOBaTh TUIIOTE3Yy, apryMEHTUPOBATh CBOIO
MO3UIUI0, MHEHHUE;

— TPOBOAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
OKCIEPUMEHT, HeOONbIIOe  HCCIEAOBaHUE IO  YCTAaHOBJIECHUIO  OCOOEHHOCTEH
MaTEeMaTHYECKOr0 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;

— €aMOCTOSTENbHO (OPMYIHPOBATh OOOOIIEHHS W BHIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOTO



HaOJI0ICHNS, UCCIICIOBAHMSI, OLIEHUBATD JIOCTOBEPHOCTH MOJIyYECHHBIX PE3yJIbTaToB,
BBIBOJIOB M 000OIIEHNI;

— TPOTHO3MPOBATH BO3MOXKHOE pAa3BUTHE TMPOLIECCa, a TaKXKe BBIIBUTATH
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Paboma c ungpopmavueii:

—  BBIBJSITH HEJOCTATOYHOCTh W  W30BITOYHOCTh HWH(POPMALUHU, JAHHBIX,
HEOOXOUMBIX JUIS PELICHUS 3a]auu;

— BBIOWpaTh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UH(POPMALINIO PA3TUYHBIX BUAOB U (HOPM IpEACTABICHUS;

— BBIOUpAaTh GOpMY MpencTaBieHUs] HHOOPMAIMH U HIUTFOCTPUPOBATH PEIIacMbIe
3aJa4u CXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMAMU;

— OLIGHUBATh HAIEKHOCTh HHPOPMAIIUH 110 KPUTEPHUSIM, TTPEUIOKEHHBIM YUUTEIIEM
WIn cOPMYIHPOBAHHBIM CAMOCTOSTENBHO.

2) Yuusepcanvnoie KOMMYHUKAMUGHDbLE oeticmaust obecneuusarom
chopMupoBaHHOCMb COYUATLHBIX HABBIKOE 00VUAIOUUXCAL.
Oobwenue:

— BOCIIPUHUMATbH U (POPMYIHPOBATH CYXACHUS B COOTBETCTBUU C YCIIOBUSMU
U LEeTSIMH OOLLEHUST; ICHO, TOYHO, IPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, [JaBaThb I[IOSICHEHUS [0 XOJy peLIeHUs 3ajayd,
KOMMEHTHUPOBATh [1OJIy4YEHHbIHI pe3ysbTar;

— B Xofe OOCYXACHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOeMbl, penraeMoil 3ajaud, BbBICKA3bIBaTh HJI€H, HAlleJICHHbIE Ha IOMCK peIleHHS,
COIIOCTABJISITh CBOU CY)KJIEHUS C CY>KJIEHUSIMU JIPYTUX YYaCTHUKOB JAMAJIOra, OOHApyKUBATh
pasyin4yMe U CXOJCTBO MO3ULHUHI; B KOPpeKTHOU (hopme hopMyIMpOBaTh pa3HOIIACHS, CBOU
BO3PaKEHUS;

— TPEeACTaBIATH  PE3yJbTaTbl  pEIICHHs  3aJadd, JKCIEPHUMEHTa,
UCCJIEIOBaHMSI, MPOEKTAa; CaMOCTOSTENIbHO BBIOMpPATh (QoOpMAaT BBICTYIUIEHUS C
y4€TOM 337124 MPEe3eHTALUU U 0COOEHHOCTEH ayTUTOPHH.

Compyonuuecmeo:

— DIOHMMaTb M MKCIOJIb30BaThb NPEUMYIIECTBA KOMAaHJHOW WM WHAMBHIYAJIbHOU
paboTHI IPH pellieHNH YUeOHBIX MAaTEeMAaTHUYEeCKUX 3a/1a4;

— MPUHUMATH LEIb COBMECTHOM IEATEIbHOCTH, INIAHUPOBATh OPTaHU3ALNIO
COBMECTHOM pabOThI, pacHpenesaTh BHIbI pabOT, J0roBapUBaThCs, OOCYXKIaTh
npoliecc M pe3yabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

— y4acTBOBaTh B IPyNIOBBIX Gopmax palboThl (00CyXJeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U 1P.);

— BBIINIOJIHATH CBOIO YacTh pabOThI U KOOPJUHUPOBATH CBOU AEHCTBUS C APYTUMU
YJIeHaM1 KOMaH/Ibl;

— OLEHUBaTh KayecTBO CBOEr0 BKJIaJa B OOMMH MHPOAYKT MO KPHUTEPHUSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamuenwvie Oeticmeusi obecneuugaom  GopmMuposarue
CMbICIOBbIX YCIMAHOBOK U IHCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopzanusayusn:
CaMOCTOSITENIFHO COCTaBISATh IUIAH, AJTOPUTM pELIeHHs 3aJaud (WIM €ro 4YacTh),
BbIOMpATh C11OCO0
pemieHUsT ¢ y4€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUM ¢ y4ETOM HOBOM MH(OPMALIUH.
Camoxonmponw:

— BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS Ipoliecca M pe3yibTara

pelIeHnss MaTeEMaTUYECKOH 3a7auu;



— IPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PEIICHUM 3aJadd,
BHOCUTh KOPPEKTHBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HaWIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OLICHHUBATb COOTBETCTBHUE PE3yJIbTaTa ACSATEIBHOCTH IOCTaBICHHON LENH H
YCIOBHUSAM, OOBSICHATH HMPUYHHBI JOCTHKCHHUS WIM HEAOCTIDKEHHS ILIEIH, HAXOAUTh
OLIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATBI

OcBoenne y4eOHOTO Kypca «AnrebOpa» 8 Kiacc JOKHO oOecrednBaTh JOCTHKCHUE
CIIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

Yucna u evluucnenun

Hcnonbs30BaTh HayaiabHbIE MPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX YUCEN IS
CpaBHEHHs, OKPYIJICHHUS W BBIYMCICHHUN; M300pa’kaTh JEHCTBHUTENBHbIC YHCIAa TOYKAMU Ha
KOOPJUHATHOW MPSIMOIA.

[IpuMeHnsaTh noHsTHEe apuPMETHIECKOTO KBAIPATHOTO KOPHS; HAXOAUTh KBAJPATHHIC
KOPHH, HCIOJB3YSl NPH HEOOXOAMMOCTH KAalIbKYJISTOP; BBINONHITH NPEOOpPa30OBaHMUS
BBIPAXECHU, COIepKALUX KBAJApaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIINX U MaIbIX YKCET C TIOMOIIBIO JIECATHYHBIX ApobOel u
crenenel yucina 10.
Anzebopauueckue evipasrcenus

[IpuMeHITh NOHATHE CTENEHH C ILEJIBIM II0KAa3aTeJIeM, BBIINOJHATh MPEOOpa30OBaHUS
BBIPKEHMI, COAEPIKALIUX CTEIIEHU C LIEJIBIM ITOKa3aTeJIEM.

BbINONMHATE TOXAECTBEHHbIE NMPEOOPa30BaHMs PallMOHAIbHBIX BBIPAKEHUN Ha OCHOBE
MpaBUJI ACHCTBUI HAJl MHOTOWICHAMH U aNreOpanuyecKuMu JpOoOsiMH.

PackiagpiBaTh KBafpaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumensaTh mnpeoOpa3oBaHusl BBIPRKEHUN JUIA pEIICHUs pPa3IMYHBIX 3a7ad4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTHKU.

Ypasnenusn u nepasencmea

Pemats nuHeliHbIe, KBaIpaTHBIE YPaBHEHUS U pallMOHAIbHbBIE YPaBHEHHUS, CBOJSIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUI C IByMs IEPEMEHHBIMU.

[IpoBouTh mpOCTEHIINE MCCIENOBAHMS YPAaBHEHUN W CHCTEM YPaBHEHUW, B TOM
qrclie ¢ IPUMEHEeHHUEM rpaduuecKiX MpeCTaBlIeHnl (YCTaHABIMBATh, HIMEET JIU ypaBHEHUE
WIM CUCTEMa YpaBHEHUM pEIIeHus], €ClI UMEET, TO CKOJIbKO, U Ip.).

[lepexoauTh OT clOBeCHOH (OPMYIMPOBKH 3agaud K e€ anreOpanyeckod MOJENH C
MOMOIIbI0 COCTAaBJIICHHUS YpaBHEHUS WM CUCTEMbl YpaBHEHHH, HWHTEpIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33J1a4yl TIOJIyYEHHBIN PE3YNIbTaT.

[IpuMeHsTH CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKH; pelIaTh JINHEHHBIE
HEPAaBEHCTBA C OJHOW TMEPEeMEHHON W WX CHUCTEMBI; N1aBaTh TpadUUYECKyH WILTIOCTPAIUIO
MHO’KECTBA peLICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

[lonnMaTth ¥ WCMOIB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS W S3BIK  (TEPMUHBI,
CHUMBOJIMUYECKHE O0O3HAYEHUs); ONMpPENeNsATh 3HaueHHe (PYHKIUH 0 3HAUYEHUIO apryMEHTa;
OTpeNIeNsATh CBOMCTBA (PYHKITHH TI0 €€ TpaduKy.

Crtpouts rpaduku dneMeHTapHbIX QyHKIUN BUaa y = k/x , y = x?, y= X3, y=\/x, y= Ix[;
OTMCHIBATh CBOMCTBA YHCJIOBON (QYHKIIMH 1O €€ TpaduKy.

1.  COILEPKAHHUE TEM YYEBHOI'O ITPEJIMETA

Yucia v Boiuucjaenns (23 yaca)
KBaaparueiii kopeHb u3 uucna. [loHstue 00 wuppanmoHaibHOM uwucie. JleciTudHbIe
npuOIMKEHNS UppalMOHaIbHBIX uncen. CBolcTBa apuMeTHYecKuX KBaJpaTHBIX KOpHEH U uX



IPUMEHEHHE K MPeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHMH M BbIYUCICHUAM. JleHCTBUTEIbHBIE
qucia.

Crernens ¢ 11e7bIM [T0Ka3aTenaeM U € cBoiicTBa. CTaHgapTHas 3aluch YHUCa.

Adaredopanyeckue Bbipazkenus (15 yacon)

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anreOpamveckoil npobu. Croxenwue,
BBIUYMTAHNE, YMHOKEHHE, JIeIeHue anredpanueckux ApoOeil. PannonanbHble BBIpaXKEHUS U UX
peoOpazoBaHueE.

YpaBHeHusi 4 HepaBeHcTBa (45 yacoB)

KBagpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHWH, CBOISIIMXCA K JUHEHHBIM W KBagpaTHbIM. llpocreiimme apoOHO-
paLMOHAIIbHBIC YPABHEHHUSL.

I'paduueckast UHTEpIIpeTalUsl YpaBHEHUH € JBYMS NEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
YpaBHEHM ¢ IBYMs ITlepeMeHHbIMU. [IpuMeps! pereHust CHCTEM HETMHEWHBIX YPaBHEHUH C IBYMsI
HEPEMEHHBIMH.

Perienue TekCTOBBIX 3ajau anreOpanyeckuM CrocoOoM.

YucnoBele HepaBeHCTBA M UX cBoHcTBa. HepaBeHCTBO ¢ OAHON IepeMeHHOMH.
PaBHocunbHOCTh HepaBeHCTB. JIuMHelHble HepaBeHCTBA € OAHOM nepeMeHHOH. CucTembl
JUHENWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOI.

®yukuuu (14 yacos)

[Tonstue Qpynkuuu. O6nacTs onpeaeneHuss ¥ MHOKECTBO 3HaueHu ¢yHkuuu. CrnocoObl
3a1aHus QYHKIIHM.

I'padux Pynxmun. Yrenue cBoiictB ¢yHkumu mo e€ rpaduky. IIpumepst rpaduxos
(GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

@OYHKIMH, ONUCHIBAIOIINE MPSAMYIO M OOpAaTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. Oynximn Y = X2, y = x5, y = \x, y=|x|. [padudeckoe peureHmne ypaBHEHNH U CHCTEM
YpaBHEHUM.

IV. TEMATHYECKOE INTAHUPOBAHUE C OITPEJAEJEHUEM OCHOBHBIX
BUJ0B YUYEBHOM JEATEJBHOCTHU YYAIIIUXCS

OCHOBHEBIE BUABI ACATCIIBHOCTU
o0yJaronuxcs

HasBanue paznena
(TemsI) Kypca,
KOJIMYECTBO YaCOB,
uH(OPMAIMOHHBIN
pecypce
Yucna v BBIYUCTICHUS.

OcHoBHOE cofiepkaHue

KBaaparHbie KOpHH
(15 gacoB)

bubaunoreka

HOK
https://m.edsoo.ru/7f417af8

KBanpatHblit KOpeHb U3
yucna. Ilonsitue 00
UPpaIMOHATTEHOM
quCe. Jecsatuaanie
npUOIIMKEHUS
HUPPAIIOHATTEHBIX
YHCEIL.

JlelicTBUTENbHBIE YHCIIA.

CpaBHeHue

,HCIZCTBHTGJ'IBHBIX YHUCCII.

VpaBHeHHE B X = a.
CaoiicTBa
apu(METHIECKUX

DopMyJIHMPOBAThL ONpeAeIeHue
KBaJPAaTHOrO KOpHSA W3 4YHCIA,
apu(METHYECKOT0 KBaJAPaTHOTO
KopHA. IIpuMMeHsSITH omnepanuo
W3BJICYCHUS KBAJIPAaTHOIO KOPHS

W3 4YHCIIa, MCHOJb3yd IIpHU
HEOOXOUMOCTH KAJIbKYJISATOP.
OuenuBaTp KBaJpaTHbIE KOPHHU
LEIIBIMU YUCIIaMHU 51
JECATUYHBIMU APOOSMHU.

CpaBHUBaTL M  YNOPSAOYMBATH
palyoOHAJIbHBIE M UPpPALUOHAIIbHBIC



https://m.edsoo.ru/7f417af8

KBaJPaTHBIX
ITpeobpa3oBanue
YHCJIOBBIX  BBIPAKEHUIH,
CoZIeprKaIuX
KBaJIpaTHbIC KOPHU

KOpHEil.

qrcia, 3alucaHHbBle C
KBaJPaTHBIX KOPHEH.
HccaenoBaTh ypaBHEHHE X° = a,
HaXOJUTh TOYHBIC U MPUOINKEHHBIE
KopHU 1ipu @ > 0.

HccnenoBath CBOMCTBA KBaJpaTHBIX
KOpHEH, IPOBOJIS YHCIIOBBIC
OKCIIEPUMEHTHl C  HUCIOJIb30BaHUEM
KaJIbKYJIATOpa (KOMITbIOTEPA).

IMOMOILIBIO

Jloka3biBaThH CBOICTBA
apruMeTHIECKHIX KBaJ[paTHBIX
KOpHE; MIPUMEHSTH ux TS
npeoOpa3oBaHMs BBIPAXKEHU.
BbINOJHATH npeodpazoBaHus
BBIPAXKEHU, coaepKaImx
KBaJpaTHbIE KOpHH. Bripaxars

IepeMEHHbIE W3 T'€OMETPUYECKUX U
¢usnueckux Gopmyn. BeIYHCIATH
3HAYEeHMs] BBIPAKCHHUN, COAEPIKAIINX
KBa/IpaTHbIC KOPHH, HCIIONB3YS IIPH
HE00X0UMMOCTHU KaJIbKYJIATOP.
Hcnonb30BaTh B X0/1€ pelieHUs 3a1a4
3JIEMEHTapHbIE NpeCTaBICHNUS,
CBSI3aHHBIE  C  NPHUOTMKEHHBIMU
3HAYCHUSIMHU BEJTUYMH.

3HAKOMHUTBLCA C MCTOPHEH pa3BUTHS
MaTeMaTHKH

Ynucima W BBIYHUCICHHUS.
CreneHs ¢ 1eJIBIM
IOKa3arelieM

(7 gacoB)

bubnuoreka HOK
https://m.edsoo.ru/7f417af8

Crenenn c 1EJTBIM
MOKa3aTeeM.
CrannaptHas 3aMmch
qrcha.

Pazmepsr 00BEKTOB
OKpyXkaromero mMupa (ot
DJIEMEHTAPHBIX  YaCTHII
10 KOCMHYECKHX
00BEKTOB),

JUTUTEIBHOCTD MPOIIECCOB
B OKpYXalOllleM MHUpE.
CBoOWMCTBA CTEIIEHH C
LEIBIM ITOKa3aTelIeM

®DopmyIMpOBaTh omnpenejeHue
CTEINEHU C LEIbIM [TOKA3aTEeIEeM.
I[peacraBasaTs 3anuch OONBIIUX U
MajblX 4YHMCENl B CTaHAApPTHOM BHJIE.
CpaBHUBATh 4YHCIIa W BEJIUYHHBI,
3allMCaHHble  C  HMCIHOJIb30BaHUEM
crenenn 10. Mcnoab3oBaTh 3amuch
yucen B CTAaHAApPTHOM BHAE I
BBIpQXKEHHSI  pa3MepoB  OOBEKTOB,
JUTUTEIIBHOCTH MPOIIECCOB B
OKPY>KaIOIllEM MHpE.
®opmyJupoBaTh, 3alMUCHLIBATH B

CHUMBOJIMYECKOMI popme u
WIIOCTPUPOBATH NnpuMepaMu
CBOMCTBA  CTENEHUM C  LEIBIM

MOKAa3aTelIeM.
IIpuMeHATH CBOMCTBA CTEIECHU IS
npeoOpazoBaHus BBIPOKECHUH,
coepXalluX CTENEeHH C  IEeJbIM
nokasareiieM. BbINOJIHATH JecTBUA
c YHCIIaMHU, 3aMCaHHBIMHA B
CTaHIApTHOM  BHAEC (YMHOXEHHUE,
JICJICHKE, BO3BE/ICHUE B CTCTICHD)

Anrebpanueckue
BBIPAKCHHUSI.

Anrebpanueckasi 1poOb.
JlonycTuMble 3HA4YEHUS

3anucbIBaTh anrebpanveckue
BelpakeHusi.  Haxoaurs  oGnacth



https://m.edsoo.ru/7f417af8

Anrebpandeckas JpoOb
(15 gacoB)

bubnnoreka HOK
https://m.edsoo.ru/7f417af8

MIEPEMEHHBIX, BXO/ISIINX
B anredpandeckKue
BbIpakeHUs1. OCHOBHOE
CBOMCTBO
anreOpanveckoi Jpoou.
Coxkparmienue  ApoOei.
CrnoxeHue, BBIYMTAHHE,
YMHOXXEHUE H JICJIICHUE
anreOpanvdecKux
IpOOCii.
IIpeoOpazoBanue
BBIPAKECHU,
CoJIepKAITIX
anreOpanveckue aJpoou

onpeneneHus palMOHAIBHOTO
BBIp2KEHUS. BBINOJHATH 4YKCIOBBIE
MO/ICTAHOBKHU U BBIYHCJIATH 3HAYCHUE
npobu, B TOM 4YHCIE C TIOMOIIBIO
KAJIbKYJISATOPA. ®opmyIMpOBaTH
OCHOBHOE CBOICTBO anredpanydecKoi
opobu W NPUMEHATb €ro  Juis
npeoOpazoBanus 1podeii. BLIMOIHATH
AeHCTBUSA c areOpanvyecKuMH
IpoOsiMu. [TpumeHsTH
npeoOpa3oBaHusl  BBIPAKEHUH IS
pelieHus 3a1a4. Beipaxathb
nepeMeHHbIe u3 bopmyn
(pusmueckux, F€OMETPUUECKHUX,
OTMCHIBAIOUINX OBITOBBIC CUTYAIUH)

KBagparusle ypaBHEHUs.

KBagpaTHplii  TpexuiieH
(20 gacoB)
bubnnoreka HOK

https://m.edsoo.ru/7f417af8

KBanpatHoe ypaBHEHHME.

Henonnoe  kBanpaTHOe
yYpaBHEHHUE. dopmyia
KOpHEH KBaJpaTHOIO
YpaBHEHUS. Teopema
Buera.

Pemenne ypaBHeHUH,
CBOJSILIUXCS K
KBaJPaTHBIM.
IIpocreiimue
JTpOOHOPAIIMOHATIEHBIE
YPaBHEHHS.

Pemenue TEKCTOBBIX
3aady = C  IIOMOUIBIO
KBaJIpaTHBIX YPaBHEHMH.
KBaznpaTHblii  TpEXUIEH.
Pasnoxenue
KBaJpaTHOIO TpEXUJIEHa

Ha MHOXUTCJIN

Pacno3snaBathb KBaJIpaTHbIE
YpaBHEHUS.

3anuceiBath  Qopmysay  KOpHEH
KBaJ[paTHOTO  ypaBHEHHUs; pellaTh
KBa/IpaTHbI¢ YPABHEHHUs] — IIOJIHbIE
u HETIOJIHBIE. IIpoBoauTsh
npocremnue 11 (W) (1 (1):3:0:07 0
KBaJIPAaTHBIX YPABHEHUH.

Pemartnb YPaBHeHMH,
CBOJAIIMECS K KBaJIpaTHBIM, C
MOMOIIbIO MPEe0Opa3oBaHUN U
3aMEHOH NEPEMEHHOM.

Ha0aronaTs u aHaIM3NPOBATh
CBA3b MEXIY KOPHSIMH H
K03 puLIeHTaMH KBaJpaTHOTO
ypaBHeHusa. Dopmy.aupoBaTh
TeopeMy Bmera, a Takxe
o0paTHYIO0 TeopeMy, MPUMEHSTh

9TH TEOPEMBI Ul PELICHUS
3aja4.

Pemarns TEKCTOBBIE
anre0panvaecKuM Crocooom:
MEPEXOAUTH OT CJIOBECHOU
(hOpMYITUPOBKH yCIIOBUSA 3aJlaydl K
anreOpandeckod  MoJenu  MyTeéM
COCTaBJICHUSl ypaBHEHHS; pelaTh
COCTaBJIEHHOE YPaBHEHHE;
HMHTEPIPETUPOBATH PE3YNbTaT.

3aJa4YM

3HAKOMHMTBLCSI C MCTOPHEN pa3BUTHUSA
anreOpsl. Pacno3naBaTh KBaJpaTHBIN
TPEXUJIEH, yCTaHaBJIMBAaTh
BO3MOJHOCTb €T0 paslIOKECHUS Ha
MHOKHTEIIH.

PacknaapiBaTh Ha  MHOKHMTEIH
KBaJIpaTHbBIN TpEXUIIEH c
HEOTPULATEIIBHBIM TUCKPUMUHAHTOM



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

YpaBHeHust u
HepaBeHCTBa. CHCTEMBI
YpaBHEHUH C  JBYMs
nepemMeHHbIMH (13 yac)

bubnnoreka HOK
https://m.edsoo.ru/7f417af8

JluneitHoe ypaBHEHUE C
JIBYMsI  II€PEMEHHBIMH,
ero rpauk, IpUMEpbI
pelIcHUsl yYpaBHEHHWU B
LeNnbIX yuciaax. Pemenne
CUCTEM JBYX JIMHEHUHBIX
YPaBHEHHH €  ABYMs
nepeMeHHbIMU. [IpuMepsl
peleHus CUCTEM
HEJIMHEHHBIX YpPaBHECHUU
C IIByMs II€PEMEHHBIMH.
['paduueckas
MHTEPIIPETALHNS
yYpaBHEHUs C  JABYMs
IIEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YpaBHEHUN C
JIBYMsI ~ II€PEMEHHBIMHU.
Pemenue TEKCTOBBIX
3a7a4 C  IIOMOUIBIO
CUCTEM YPaBHEHUHU

Pacno3naBarthb JIMHEITHBIE YpaBHEHUS
C IByMsI IEPEMEHHBIMH.

Crpoutnb rpaduku JIMHEMHBIX
YpPaBHEHUH, B TOM YHUCJIE HCHOJb3YH
uud¢gpoBbie pecypchbl.

Pazauuars,  mapauienbHble U
nepeceKaIrecss MpsMble MO0 X
YpaBHEHUSM.

Pemars cuctembl JBYX JIMHEHHBIX
YpaBHEHUN C JABYMs [E€PEMEHHBIMU
MOJICTAHOBKOM U cliokeHneM. Pemarb
MPOCTEHIINE CHUCTEMBI, B KOTOPBIX
OIHO W3 YpaBHEHHH He SBISETCS
JIMHEWHBIM.

IlpuBoguTH rpaguyeckyro
HHTEPNPETAUNIO PEIICHUS YPaBHEHUS
C JABYMs TMEpPEMEHHbIMU U CHUCTEM
ypaBHEHUH C ABYMsI IEPEMEHHBIMH.
Pematn TEeKCTOBBIE 3aJa49H
anredpanvdecKuM crocooom

YpaBHeHus u
HEpaBEHCTBA.
Hepasenctna (12 yac)

bubnuoreka HOK
https://m.edsoo.ru/7f417af8

YucnoBbele HEpaBEHCTBA
U X CBOMCTBA.
HepaBenctso ¢ opHou
nepeMeHHou. JInHeiHbie
HEPAaBEHCTBA C OJHOU
MepEMEHHOMN 51 HUx
peleHue. Cucremsl
JIMHENHBIX HEPABEHCTB C
OZHOM MEPEMEHHOM U UX
pemenue. M3obpaxenue
peleHus JMHENHOTO
HEPaBEHCTBA U UX CUCTEM
Ha YHUCIIOBOU IIPSAMOI

®DopmyMpOBATH CBOMCTBA
YHCIOBBIX HEpPABEHCTB,
WJUTIOCTPUPOBATH 1504 Ha
KOOPJMHATHOM NPSIMOM, 10KA3bIBATH
areOpanyeckH.

IIpuMeHATH CBOHMCTBA HEPABEHCTB B
xoAe pemeHus 3agad.  Pemartb
JMHEWHBIE HEpPAaBEHCTBA C OJHOM
MEPEMEHHOM, H300paxaTh pelIeHue
HEPABEHCTBA Ha YHUCJIOBOM IMPSAMOM.
Pemarnb CUCTEMBI JIMHEHHBIX
HEPAaBEHCTB, M300pakaTh pelIeHUE
CHUCTEMbl HEPABEHCTB HA YHCIIOBOU
IpPsIMOI



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

O yHKIUS. OcHOBHEIE
nousTus (5 yac)

bubnnoreka HOK
https://m.edsoo.ru/7f417af8

[TonsiTue byHKIIHHA.
OO6nacTb onpeaeneHus 1

MHOKECTBO  3HAYCHHI
byHKIMN. CriocoOsr
3aIaHusd G YHKIIHA.
['padux byHKINn.
CgoiicTBa (QyHKIIUU, UX
0oTOOpakeHue Ha
rpaduke

Hcnoab3oBath (G YHKIIMOHATBHYIO
TEPMUHOJIOTHIO U CUMBOJIUKY.

BolunciaaTs 3HauYeHHWs — (QYHKIUH,
3aJlaHHBIX bopmymnamu (npu
HEO0XOIUMMOCTH UCIIOJIb30BAaTh

KaJIbKYJSATOP); COCTABIATH TAOIHUIIBI
3HAYCHHUH (PYHKITUH.

Ctpoutrb 10 TOYKAM rpaduku
¢bynkumii.  OnucbiBaTh  CBOMCTBA
(GyHKIMK Ha OCHOBE €€ TpauuecKoro
IpEJICTaBICHHUS.

Hcnonb3oBath (GYHKIMOHATBHYIO
TEPMHHOJIOTHIO U CHMBOJIHUKY.
HccnenoBars mnpumepbl TIpauKoB,
OTPAXKAIOIIUX PEeATbHBIE MPOLECChl U
spiaeHus. IlpuBoauTh  MpHUMeEPHI
MPOIIECCOB U SBIIEHUH C 3aJaHHBIMHU
CBOMCTBaMH.

Hcnonb3oBath KOMIIbIOTepPHbIe
NPOrpamMmbl Ui TIOCTPOCHHUS
rpadukoB (QYHKIUNA W W3YYCHHS WX
CBOMCTB

OyHKIHS. Yucnossie
¢bynkuuu (9 yac)
bubnuoreka HOK

https://m.edsoo.ru/7f417af8

UrteHne ©W TOCTpPOCHHE

rpapuKoB byHKUIN.
ITpumepsl rpaduxoB
GYHKIMH, OTpa)karomux
peanbHbIC MIPOIIECCHI.
OyHKIUH,
OTHUCHIBAIOIIUE TPSMYIO
u o0paTHyI0
MPOTIOPIIUOHAIBHBIE
3aBUCUMOCTH, X
rpaduxmu. I'padux
ysKIHM Y = X2,

OyHKIMU Y =

X2,y =3,

y=Vx ¥ =[x,
rpaduueckoe  perieHue
YpaBHEHUH U  CHUCTEM
ypaBHEHUU

Haxoauts ¢ mnoMombo rpapuka
(GyHKIMH ~ 3HaueHHe  OJHOM U3
paccMaTpuBaeMbIX BEJIMYMH o
3HAYEHUIO JApyro. B  HecmoXHbIX
CIy4yasix  BbIpaxkaTrb  (opmyJaoi
3aBHCHUMOCTH MEXy BEJIMYMHAMMU.

OnucpiBaTh XapaxkTep
WU3MEHEHUs1 OJIHOM BEITUYHMHBI
B 3aBUCHUMOCTH OT U3MEHEHUS
JIPYTOM.

Pacno3naBarnb
byHKIHIA. IMoka3biBaTH
CXeMATH4YeCKH MOJIOKEHUE Ha
KOOPJMHATHOW TUIOCKOCTH TpaduKoB

byHKIII BUJA: y

BUbI HN3y4acMbIX

= x4y =2,y =vx, y =y
HUcnoub3oBarh  (PYHKUHMOHAIBLHO-
rpagpuyeckue mnpeacTaBJIeHUS UL
pELIEHNs U UCCIEA0BaHUsl yPaBHEHU N
U CUCTEM YpABHEHUM.

IIpuMensTs nuGppoBbIe pecypceshl i
nocTpoeHust rpaduKkoB PyHKITUH



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

[ToBTOpEeHME u
0000meHre 3HaHMHA (6
qac)

bubnuoreka LHOK
https://m.edsoo.ru/7f417af8

[ToBTOpEHHE OCHOBHBIX
MOHATUM W METOJOB
KypcoB 7 W 8 KJaccos,
00001IeHNE 3HAHUI

BpiOupatrb, IpUMEHATH, OLIEHUBATH

Crocoobl CpaBHEHUS quCell,
BBIYUCJICHUH, npeoOpa3oBaHUA
BBIPA)KCHUH, PELICHUS] YPABHEHUM.
OcymecTBIsATH CAMOKOHTPOJIb
BBIIIOJIHAEMBIX JEeUCTBUN u
CaMOIIPOBEPKY pe3yJiibrara
BBIYUCJICHUH, npeoOpa3oBaHU,
IIOCTPOCHHUH.

Pemars 3a1aum U3 peajibHOM KU3HH,
NMPUMEHAThL MAaTEMATUYECKUE 3HAHUS

JUISL  pelIeHHs] 3ajady W3 JAPYrux
PEIMETOB.

Pematnb TEeKCTOBbIE 3ajavm,
CpaBHMBATh, BBIOMPATH CHOCOOBI

pELIEHUS 3a1a4n

Hrtoro 102 gaca

KonunyectBo Tema KOHTPOJIBHOM pabOTHI
KOHTPOJIbHBIX
pabor
1 JluarnocTuueckasi KOHTpoJIbHas paboTa
1 KonTponbHas pabora Ne 1
1 KonTtposnbHast pabota Ne 2
1 KonTponbnas padora Ne 3
1 KonTtposnbHas pabora Ne 4
1 KonTtposnbHas pabora Ne 5
1 KonTponbnas padora Ne 6
1 KonTtposnbHast pabora Ne 7
1 KonTponbhas padora Ne 8
1 Wrorosas koHTpoJsibHas paboTa
10

V. CIHOCOBbBI OHEHKH JOCTUXEHUSA YUHAHIUMUCA ITNTAHUPYEMBIX
PE3YJIBTATOB

Kpurtepun onenuBanns. Maremaruka. Anredpa. Airedpa n Hayajia aHaJIM3a.
I'eomeTpusi. BeposiITHOCTH M CTATHCTHKA.

Jlyis oneHUBaHUs MPeIMETHBIX Pe3yJabTaToB MO yuyeOHOMY mpenMmeTry «MaTemaThka
OIIPENIETICHO ATh YPOBHEU NOCTHKEHUHM YYalUXCsl, COOTBETCTBYIOIIMX OTMETKAM OT «5» JI0

«1w».

ba3oBblii ypOBEHb JOCTHKEHUH — YpPOBEHBb, KOTOPBIA JIEMOHCTPUPYET OCBOCHHUE
y4eOHBIX JIEHCTBHUM C OTIOPHOM CHCTEMOM 3HAHWM B paMKaXx JIuana3oHa (Kpyra) BeIIeIEeHHbBIX
3anad. OBnageHue 6a30BbIM YPOBHEM SIBIISIETCS OOCMAMOYHbIM IS IPOIOJDKEHUS 00 ydeHus
Ha CJIeIyIoIIel CTyneHr 00pa30BaHusl, HO He M0 MpodUIbHOMY HampaBieHHo. JlOCTHKEHUIO



https://m.edsoo.ru/7f417af8

0a30BOT0 YPOBHS COOTBETCTBYET OLIEHKA «yJOBJICTBOPUTEIHHOY» (MJIM OTMETKA «3», OTMETKA
«3a4TCHOY).

[IpeBbimieHre 6a30BOr0 YPOBHS CBHJIETEIBCTBYET 00 YCBOCHMM OMOPHOM CHCTEMBI
3HaHUW Ha YpOBHE OCO3HAHHOI'O MPOU3BOJIBHOTO OBJIAJCHHUS Y4EOHBIMH ICHCTBHIMH, a
TaKXe 0 KPYrozope, HpoTe (WiIu H30MpaTeIbHOCTH ) HHTEpecoB. Llenecoobpa3Ho BEIIETUTD
CJIeIyIollIKe Ba YPOBHSI, IPEBBIIIAIOIINE 0a30BbIi:

* IOBBILICHHBI YPOBEHb JOCTHUXKEHHUS IUIAHMPYEMBIX PpE3yJbTaTOB,
OIICHKA «XOPOII0Y» (OTMETKA «4»);

* BBICOKMM YpPOBEHb JIOCTHIKEHHUS IJIAaHUPYEMBIX PpE3YyJibTAaTOB, OLICHKA
«OTIUYIHOY» (OTMETKA «5»).

[ToBBILLIEHHBIN U BBICOKHI YPOBHU JOCTHMKEHHS OTJIIMYAKOTCA IO IMOJHOTE OCBOECHUSA
IUIAHUPYEMBIX  pE3yJIbTaTOB,  YPOBHIO  OBNAJCHHUS  Y4eOHbIMM  JEUCTBUAMU U
c(OpPMHPOBAHHOCTHIO HHTEPECOB K IaHHOW IPEAMETHOM 001acTH.

NuauBuayanbHble TPAaeKTOPHUH OO0y4YeHHs OOy4arouuxcs, JIEeMOHCTPHUPYIOIIMX
MOBBIIICHHBIA ¥ BBICOKUI YPOBHHU JIOCTH)KCHHH, IEIIECO00pa3HO (POPMHUPOBATH C YICTOM
MHTEPECOB 3TUX OOydYaloImMXCs W MX IUIaHOB Ha Oyaymiee. [lpu Hamuyuu ycTONYMBBIX
MHTEPECOB K YyuyeOHOMY IIpEIMETY U OCHOBATEJIbHON IOATOTOBKM IO HEMY TaKHe
oOydaromuecss MOTyT OBITh BOBIIEYEHBI B IMPOEKTHYIO NESATEIBHOCTh IO MPEAMETY H
COPHEHTUPOBAHBI HAa MPOIOJDKEHNE O0YUYCHHUS B CTAPIINX KIIAcCcax M0 JTAHHOMY TPOQHITIO.

Jlyisa omucaHusi MMOATOTOBKH OOYYAIOIIUXCS, YPOBEHb JOCTHUKEHHM KOTOPBIX HUXKE
0a30B0T0, 11€J1eC000pa3HO BHIICIUTH TAKKE JIBA YPOBHS:

- HU3KUHA YPOBEHb [IOCTHKEHUH, OLIEHKa «IUioxo» (oTMeTka «l1», «2»), He IOCTHXKEHUE
0a30Boro ypoBHs (HOHWKEHHBIN U HU3KUHM YPOBHU JOCTHXKEHUI) (PUKCUpPYETCSI B 3aBUCUMOCTHU
0T 00bEMa M YPOBHS OCBOCHHOTO M HEOCBOCHHOT'O COJIEPKaHUS IIPeIMETA.

Kak npaBuiio, moOHM>KEHHBIN yPOBEHb JOCTUKEHHUH CBUIETENBCTBYET 00 OTCYTCTBUU
cucTeMaTHyecko 0a30BOI MOATOTOBKH, O TOM, YTO OOYYalOLIMMCS HE OCBOCHO JaXe U
MOJIOBUHBI IJIAHUPYEMBIX PE3yJIbTaTOB, KOTOPHIE OCBAUBAET OOJIBIIMHCTBO 00Yy4aIOIINXCSl, O
TOM, YTO UMEIOTCSI 3HAYUTENIbHbIE TPOOEIbl B 3HAHUAX, JalibHeHIee 00yueHne 3aTpyaAHEHO.
[Tpu 3TOM 00y4arOmUKCA MOXKET BBINOIHITH OTJEJIbHBIE 33JaHUSI MMOBBILIEHHOTO YPOBHSL.
JanHas rpynna o0y4aromuxcs (B cpeHeM B xoJe oOyueHHs cocTapistomas okono 10 %)
TpeOyeT CreruaibHON JUArHOCTUKH 3aTPYAHEHHUI B 00y4eHUH, TPOOETIOB B CHCTEME 3HAHUM
U OKa3aHus IeJICHANPaBI€HHON MTOMOIIM B JOCTHKEHUH 0a30BOTO YPOBHS.

Huskuii ypoBeHb OCBOEHHS IJIaHUPYEMBIX pPE3YJIbTAaTOB CBUIETEILCTBYET O
HAJIMYUHU TOJIBKO OTAETBHBIX (PparMEeHTapHbIX 3HAHUHN 10 MpeAMETY, JlalbHelIIee 00yueHue
MPAKTUYECKH HEBO3MOXKHO. OOydaromuMcs, KOTOpble JE€MOHCTPUPYIOT HHM3KUH YPOBEHb
JOCTIDKEHUH, TpeOyeTcs crenuaibHast IOMOIIb HE TOJIBKO 10 Y4eOHOMY MPEeIMETY, HO U IO
(GbOopMUPOBAHHIO MOTUBAIMU K 00Y4YEHMIO, PA3BUTHUIO MHTEpECca K U3ydaeMoil IpeaMeTHON
001acTH, TOHUMAHMUIO 3HAUYUMOCTH TMpeaMeTa sl KU3HM M JAp. ToJbKO Hamuuue
MOJIOKUTEIBHON MOTHBALIMK MOKET CTaTh OCHOBOM JIMKBUIALIUH MPOOETIOB B 00YUEHUH IS
JTAHHOM TpyMIbl 00y4YarOIIMXCs.

Dopmbl KOHmMPONA:

- YCTHBIU OTBET,

- KOHTpOJIbHAas padora,

- caMOCTOsTeNIbHAs paboTa,

- MaTeMaTHUYECKHUM TUKTaHT,

- TecT (IPOBOAMTCS B paMKax ypoka 5-10 MUHYT).

HopMmbl o11eHOK MHCBMEHHBIX padoT (KOHTPOJIbHAsi padoTa, caMoCTOsATeIbHAs padoTa,
TeKyllasi NMCbMeHHas padora) no marematuke B V—VI kiaccax.

Copneprxanue 1 00bEM MaTepualia, BKJII0YaeMOro B KOHTPOJIbHbBIE THCbMEHHBIE PA0OTHI,
a TaKkKe B 3aJaHHUd JUISI IIOBCEAHEBHBIX IHCBMEHHBIX YINPa)KHEHUH, ONpPEestoTcs
TpeOOBaHUSAMH, YCTAHOBICHHBIMH 00pa30BaTEIbHOM MPOrpaMMON.



[To xapakTepy 3aJaHHii TUCbMEHHBIE PA0OTHI COCTOSAT:

a) TOJIBKO U3 IPUMEPOB;
0) TONBKO U3 3a/1a4;
B) U3 3aJ]a4 U IIPUMEPOB.

OneHka NMUCPMEHHOH pabOTHI ONpeNeNseTcsi C YYeTOM IpPEkIe BCEro ee OO0IIero
MaTEeMaTUYeCKOT0 YpPOBHS, OPUTMHAIBHOCTH, IOCJIEI0BAaTEIIbHOCTH, JIOTUYHOCTU €€
BBITIOJIHEHHUS], @ TAK)KE YMCIIa OMIMOOK U HEJI0UETOB U KauecTBa 0(opMIIeHUS pabOTHI.

Ommbka, nosmopsarowasncs B OTHON paboTe HECKOJIBKO pa3, paccCMaTpUBAETCS KaK 0OHA
owuoKa.

3a opghocpaghuueckue owubKu, TONyILIEHHbIE YYCHUKAMU, OLICHKA He CHudcaemcs, 00
opdorpaduyeckux OmMmMOKax JOBOJUTCS IO CBEICHHS TMPENOAaBaTesl PYCCKOTO SI3bIKA.
Opnako OImMMOKM B HANMHMCAHUU MAMEMAMuyecKux mepMuHos, YKE BCTPEUABIIUXCS
MIKOJIBHUKAM KJIacca, IOJKHBI YUUTBIBATHCS KaK Hedouemsbl B padoTe.

IIpn ouneHke NMCbMEHHBIX PadoOT MO MATEeMATHKE PA3JIUYAIOT 2pydvle ouiuoKu,
OwubOKU U Hedouemul.

I'pyouimu B V—VI Kkiaccax cuuTaloTcs OLIMOKHM, CBS3aHHBIE C BOIPOCaMH,
BKJIIOUEHHBIMU B « Ipebosanusi K ypOBHIO NOO2OMOBKU OKAHYUBAIOWUX HAYATLHYIO WIKOTY»
00pa3oBaTeNbHbIX CTAHAAPTOB, a TAK)KE MOKA3BIBAIOIINE, YTO YUYEHUK HE YCBOWJ BOIPOCHI
M3YyYEHHBIX HOBBIX TEM, OTHECEHHBIE CTaHJapTAMHU OCHOBHOTO 00IIIEro 00pa30BaHMs K YHCITY
00s13aTEeNbHBIX JJIs1 YCBOCHUSI BCEMHU YUCHUKAMHU.

Tak, Harpumep, K TpyObIM OTHOCSTCS OITMOKH B BBIYMCICHHSX, CBUICTEIILCTBYIOIIHE
O HE3HAaHWU TaOJIMLbI CIOKEHHUS WIM TaOJHUIBl YMHOXXEHUS, CBA3aHHbIE C HE3HAHHEM
IrOpUTMa MHUCbMEHHOT'O CJIOKEHMSI M BBIUMTAHUS, YMHOXEHUS U JIEJICHUS Ha OJIHO- WIU
JBY3HAYHOE YUCJIO U T. M., OIIUOKH, CBUJETEIHCTBYIOIINE O HE3HAHUH OCHOBHBIX (hOpMYII,
OpaBWJI U SBHOM HEYMEHHWU WX MPUMEHSITh, O HE3HAaHMM IPUEMOB pEIIeHUs 3ajady,
AQHAJOTUYHBIX PaHEe U3yUYECHHBIM.

Ilpumeuanue. Ecnu rpyOas ommOka BCcTpedaeTcs B paboTe TOJIBKO B OJHOM CJIy4yae U3
HECKOJIbKUX aHAJIOTUYHBIX, TO MPH OLEHKEe padOoThI 3Ta OIMIMOKAa MOXET ObITh MPUpPAaBHEHA K
HerpyOoii.

[Ipumepamu  HeepybOvix owuboK SBIASIOTCSA: OMIMOKH, CBSI3aHHBIE C HEIOCTATOYHO
MOJIHBIM YCBOEHHEM TEKYILIEro y4eOHOro Marepuasa, He BIOJHE TOYHO CPOPMYIUPOBAHHBIM
BOIIPOC WJIM MOSICHEHHE IIPY PELIEHUH 3a]Ja4l, HETOYHOCTH IIPU BBINIOJIHEHUH T€OMETPUUYECKUX
IIOCTPOEHUH U T. II.

Heoouemamu  cuUMTarOTCd  HEpALMOHAIBHBIE  3allUCH TIPU  BBIUYUCICHMSX,
HEepalMOHAJIbHbIE MPUEMbl BBIYUCIECHUH, MpeoOpa3oBaHUil U penieHui 3agad, HeOpeKHOe
BBINOJIHEHHE YepTeKell U CXeM, OT/IebHbIE OTPEIIHOCTH B (POPMYIUPOBKE MOSICHEHUS UITH
oTBeTa K 3aj1aye. K HemoueTaM MOXKHO OTHECTH U JIpyrHe HeJAOCTaTKU pabOThl, BhI3BaHHbBIE
HE/I0CTaTOYHBIM BHUMAaHHMEM YYaIMXCs, HA MPUMEP: HEMOJHOE COKpalleHHe Ipodel WiH
YWIEHOB OTHOILIEHUS; 00palieHNe CMEIIaHHbBIX YHCENl B HEMTPaBWIbHYIO Ip00b IPU CII0KEHUN
Y BBIUATAHMM; MPOMYCK HAMMEHOBAHUM; MPOIYCK YHMCEN B MHPOMEKYTOUHBIX 3alHCsX;
nepectaHoBKa UGP MPH 3aUCH YUCEIT; OINOKH, TOMYIIEHHbIE MPU NEPENUChIBAHUH U T. II.

OneHka NHCHMEHHONW pabOThl IO BBIMOJHEHUIO BBIYUCIUTENBHBIX 3aJaHUA U
anredpanveckux mpeodpazoBaHuit

Buvicokuii ypoeenv (ommemka «5») ctaBUTCS 32 0€3yKOPU3HEHHOE BBINOJIHEHUE
MUCHbMEHHOU paboThL, T. €. a) €CIM PelIeHNE BCEX MPUMEPOB BEPHOE; 0) €Cii BCe AeUCTBUA
U TpeoOpa3oBaHusl BBINOJIHEHBl MPABMIIbHO, 0e3 OmMOOK; BCE 3aluCH XOJa pPEeLICHUs
pacroI0XKeHbI TOCIeI0BAaTENIbHO, @ TAKXKE C/IeJIaHa MPOBEpKa PELIECHHS B TEX clydyasx, Korjaa
3TO Tpedyercs.

Iosvtuennulii yposensv (ommemka «4») craBurcs 3a paboTy, KOTOpasi BHIIIOJHEHA B
OCHOBHOM TIPaBWJIbHO, HO JOMNYIIIEHAa OJHa (Herpy0Oas) ommoKa Win ABa-TpU HeloueTa.

bazoewuit yposensv (ommemra «3») CTaBUTCA B CICAYIOMIUX CIIYYasX:



a) ecau B paboTe mMeercs ojaHa rpyOas ommOka u He Oojee OAHON HerpyOoi
OIIINOKH;

0) Ipu HAJTMYUU OAHOM rpy00ii OMMOKHN U OJHOTO-ABYX HEI0YETOB;

B) IpU OTCYTCTBUU TPYOBIX OMHMOOK, HO MPH HAJIMYUK OT ABYX JIO YEThIpeX
(HerpyObIX) OmHOO0K;

T') IPY HAJTUYHMH JIBYX HETPYOBbIX OIIMOOK M HE 00Jiee TpeX HEI0UYETOB;

1) IpU OTCYTCTBUH OIIMOOK, HO IPY HAJIMYUHU YETHIPEX U 00Jiee HE0UETOB;

€) €CII BEpHO BBITIOJHEHO 00JIee MOJOBUHBI 00beMa BCcel paboTHI.

Huoice 06a3o06020 ypoeenv (ommemka «2») CTaBUTCS, KOTJA YHCIO OIIMOOK
NPEBOCXOJIUT HOPMY, IIPH KOTOPOH MOXKET OBITh BBHICTABIICHA TOJOXKHUTEIbHAS OICHKA, TN
€CJIM TIPABUJIBHO BBITIOJTHEHO MEHEE 10106UHbI BCEH paOOTHI.

Ipumeuanue. OTMETKA «5» MOXET OBITh IIOCTABIICHA, HECMOTPSI HA HAJIMYHE OTHOTO-
JIBYX HEJOYETOB, €CIIM YUYCHHK J1aJl OPUTHHAIBHOE PELICHHE

3aJJaHUl, CBHJICTEIBCTBYIOIIEE O €r0 XOPOIIeM MAaTEMaTHYECKOM Pa3BUTHH.

OuneHka NnUCbMEHHOH PadoThI N0 pelIEeHUI0 TEKCTOBBIX 3a/1a4

Buvicoxkuit yposensv (ommemrxa«5») CTaBUTCS B TOM cllydae, KOTa 3ajavya peuicHa
MPAaBUJIBHO: XOJ PELIECHHUs 3a/ladyd BEPEH, BCE NEHCTBUS U MPEoOPa30BaHMs BBIMOIHEHbI
BEPHO ¥ PAIlMOHAIBHO; B 33/1a4e, PEIIaeMOi C BOIIPOCAMH MIIM MOSCHEHHUSIMU K ICHCTBHSIM,
JaHbl TOYHBIEC U TIPABHIbHBIE (POPMYITHPOBKHU; B 33/1a4€, PEIIaeMOi C OMOIIBIO YPaBHEHHSI,
JTaHBI HEOOXOIMMBIE TTOSICHEHUS; 3aITMCH MTPABUIIBHBI, PACIIOJIOKEHBI TTOCIEI0BATENBHO, TaH
BEPHBIN U MCYEPIIBIBAIOIINI OTBET HA BOMPOCHI 33/1a4y; CAellaHa IPOBEpKa pelieHus (B TeX
clIydasix, KorjJa 3To Tpedyercs).

Hosvuuennwviit yposenv (ommemxa «4») CTaBUTCS B TOM Cjydae, €CIH IpU
NpaBWIBHOM XOJI€ DPEUICHUs 3a/Ja4yd JOMyIIeHAa OJHa Herpylas ommOKa WM ABa-TPH
HesoueTa.

Baszoevlii yposenv (ommemka «3») CTaBUTCA B TOM CiIy4ae, €CIIM XOJ PEUICHHUS
NpaBWIbHBIM, HO: a) JOMyIIeHa oAHa rpy0as omubOka M He Oojee OJHON Herpy0oii; 0)
JIOTIyIlIeHa O/Ha rpy0Oas ommnOKa U He OoJiee ABYX HEOYETOB; B) JOMYLIEHBI TPU-UETHIPE
HerpyOble OMMOKHA TPHU OTCYTCTBHH HEOYETOB; T') JOMYIIEHO He Ooliee JBYX HErpyoObIxX
OIIMOOK M TpeX HEI0YEeTOB; 1) MPU OTCYTCTBHM OUIMOOK, HO MpPU HAIUYUU Oojee TpEX
HEJI0UEeTOB.

Huoice 6a3z06020 ypoeenv (ommemka «2») CTaBUTCS B TOM ciydae, KOTJa YHCIIO
OLIMOOK MPEBOCXOAUT HOPMY, IPU KOTOPOH MOXKET OBITh BHICTABJIEHA [TOJIOKUTEIbHASI OLIEHKA.

Ilpumeuanus.

1. Otmetka «5» MOXeET ObITh MTOCTaBJIEHA, HECMOTPS Ha HAJIWYKME ONUCKU
W HEJTOYETa, €CIT YICHHUK Jall OPUTHHATIFHOE PEellleHUe, CBUICTEIECTBYIOIIEE O €T0
XOpOIIeM MaTeMaTHYECKOM Pa3BUTHH.

2. [TonmoxxutenpHast oreHKa «3» MOXET OBITh BBICTABICHA YYCHUKY,
BBINOJIHUBIIEMY pabOTy HE MOJHOCTBIO, €CIU OH 0e30IIMO0YHO BBINOJHMI Oojee
MOJIOBUHBI 00beMa BCeil pabOTHI.

Ouenka KOMOMHMPOBAHHBIX MMCbMEHHBIX Pa00T 0 MaTeMaTHKe.

[TucemenHas paboTa Mo MaTeMaTHKeE, TOJIekKaIIasi OlEHUBAHUIO, MOKET COCTOSTh U3
3a/1a4 ¥ MPUMEPOB (KOMOMHUpPOBaHHAs paboTa). B aTOM ciiydae mpenogaBaTens cHadaia JaéT
IpeBapUTENbHYI0 OLIEHKY KaXIOHW uacTH palboThl, a 3aTeM OOIIYyI0, pPYKOBOJCTBYSChH
CJIEIYIOLINM:

a) ecnu o0e yacTu pabOThI OLIEHEHBI OJJUHAKOBO, TO 3Ta OTMETKA JIOJDKHA OBITH OOIIei
TSl Bcei paboThI B IIEJIOM;

0) eclii OIIEHKH YacTei pa3HATCS Ha OJWH 0aul, HApUMEp, NaHbl OTMETKH «S5» U «4»
WIH «4» ¥ «3» U T. 1., TO 32 paboTy B LIEJIOM, KaK IPaBUJIO, CTABUTCS HU3IIAS U3 JBYX OTMETOK,
HO IIPU 3TOM YYUTBIBAETCS 3HAUCHHUE KaX10H U3 yacTeil paboThl;



B) HHU3MIag U3 IBYX JaHHBIX OTMCTOK CTABUTCS U B TOM CJIy4dac, CCJIM OAHA YaCThb pa60TBI
orieHeHa OaytoM «5», a npyras — 0amuioM «3», HO B 3TOM Cllydae HpernoJiaBaTeib MOXKET
OIICHHUTH TAKyI PabOTy B LeJIOM OauioM «4» MPHU YCIOBUH, YTO OTMETKA «5» MOCTaBJICHA 32
OCHOBHYIO YacCTh paOOTHI;

') €CIIU OJIHA U3 YacTel paboThI OlleHEeHa OaiioM «5» Ui «4y», a Apyras — 0aioM
«2» umi «1», To 3a BCIO pabOTy B LIEJIOM CTaBHTCS Oaill «2», HO MPETMOAAaBaTENb MOXKET
OLIEHUTH BCIO paboTy OamaoM «3» MpH yCIOBHH, YTO BBICHIAsl U3 JBYX JAHHBIX OIICHOK
MIOCTaBJICHA 32 OCHOBHYIO YacTh Pa0OTHI.

Ilpumeuanue. OcHOBHON CUNTACTCS Ta YacTh PabOTHI, KOTOPas BKIKOYAET OONBLINHA 11O
00beMy MM HanOoJiee BaKHBIN 110 3HAYCHUIO MATePHAJ 110 H3y4aeMbIM TeMaM IPOTrPAMMBI.

OuneHka TeKyIMX NMCbMEHHBIX padoT

[Ipu omeHKe TMOBCENHEBHBIX oOOydaromux paboT MO0 MaTeMaTUKEe YYUTENb
PYKOBOJCTBYETCSl YKa3aHHBIMU HOPMaMH OIIEHOK, HO YYUTBIBAET CTETIEHb CAMOCTOSITEIbHOCTH
BBITIOJTHEHHST PabOT yYalmUMUCS, a TaKXKe TO, HACKOJIBKO 3aKPEIJICH BHOBb HW3Yy4aeMbIi
MaTepual.

Oobyuarowjue  TMUCbMEHHBIE  padomel,  BBHINIOJHEHHBIE  yYAlIUMHUCA  BIIOJIHE
CaMOCTOSITENIbHO C TNPUMEHEHHEM paHee H3YUEHHBIX U XOpPOoulo 3aKpenleHHulX 3HaHUH,
OLICHUBAIOTCSI MaAK Jice, KaK U KOHMpOibHble PAOOTHI.

Oéyuaroujue NUCbMEHHBIC padomoul, BHITIOIHEHHBIC BIIOJIHE CAMOCTOSITENBHO, Ha
TOJIBKO YTO M3YYCHHBIE U HeOOCMAamoyHO 3aKpenjienHvle TPaBUila, MOTYT OLEHUBATHCS HA
00UH 61 8blute, YeM KOHTPOJIbHBIE paOOThI, HO OTMETKA «5» U B 3TOM CJIy4ae BbICTaBIISCTCS
TOJIBKO 32 6e3YKOpU3HeHHO BHITIOTHEHHbBIE Pa0OTHI.

Iucomennsle pabomol, BHIIOTHEHHBIC B KIIACCE ¢ NPe08apumebHblM pasdopom Ux
1I0JT pPyKOBOJICTBOM YUUTEIsS, OLICHUBAIOTCS HA 0OUH DAL HUdCe, YeM ITO TPETYCMOTPEHO
HOpPMaMH OIIEHKH KOHTPOJBHBIX MUCBMEHHBIX padoT. Ho 6esyxopusHenno BbIIOTHEHHAS
paboTa 1 B 3TOM CiTy4dae OILICHUBAETCS OAIIIOM «5».

Jlomawinue nucomeHnHble padombl OUEHUBAIOTCS TaK ke, KaK KiaccHas paboTa
00ydJaromero xapakrepa.

HopMmbl 0leHOK MaTeMaTH4eCKOro JUKTAHTA BbICTABJISAETCS € y4eTOM YUCJIA BEPHO
PelIeHHbIX 3aJaHUH:
Bricokuii ypoBeHB (OTMETKa «5»): YUCIIO BEPHBIX OTBETOB -8.
[ToBbIIeHHBIN YPOBEHb (OTMETKA «4»): YUCIIO BEPHBIX OTBETOB -7.
bazoBeIii ypoBeHB (OTMETKA «3»): UHUCIIO BEPHBIX OTBETOB-D,0.
Hwxe 6a30Boro ypoBeHb (OTMETKa «2»): YMCIIO BEPHBIX OTBETOB MEHEE 5.

HopMbI oneHok recra:
Bricokuit ypoBeHb (0TMeETKa «5) 4yucio BepHbIX 0TBETOB - 0T 90 10 100%.
[ToBBIlIIEHHBIN YPOBEHD (OTMETKA «4»): UHUCIIO BEPHBIX OTBETOB - 0T 70 10 8§9%.
ba3oBbIit ypoBeHb (0TMETKaA «3»): UUCIIO BEPHBIX OTBETOB - 0T 50710 69%.
Huzkuii ypoBeHb (0TMETKaA «2»): UHUCIIO BEpHBIX OTBETOB - 0 - 49%.

HopMbl 01IEHOK YCTHOTO 0TBeTAa:

Bbicokuii ypoBeHb (0TMeTKA «5») BBICTABISIETCA, €CIIN YUAIIUHCA:
- TIOCJEIOBATEeNIbHO, YETKO, CBSI3HO, OOOCHOBAaHHO M 0€30IIMO0YHO H3NaraeT y4eOHBI
MaTepHa,
- J1aeT OTBET B JIOTMYECKOM MOCJIEIOBATEIBHOCTH C HCIOJb30BAHUEM MPUHSITOU
TEPMUHOJIOTUY;
- TIOKa3blBaeT NOHMUMAaHUE CYIIHOCTH pacCMaTPUBAEMbIX T[OHSTHM, SBICHUH U
3aKOHOMEPHOCTEM, TEOpUM, B3aUMOCBS3€H; yMEET BBIACIATH TJIABHOE, CaMOCTOSITEIBHO
MOJITBEPKJIaTh OTBET KOHKPETHBIMU IIpUMepamH, (hakTamu;



- CaMOCTOSITENIFHO aHAJIM3UPYET W 0000IIaeT TEOpPeTUYEeCKHi MaTepuai; CBOOOIHO
yCTaHaBIMBAaET MEXKIpPEAMETHbIE (Ha OCHOBE paHee TMNPUOOPETEHHbIX 3HAHWM) U
BHYTPUIIPEIMETHBIE CBS3H;
- YBEpEHHO U 0e301IMO0YHO MPUMEHSET MOJyYCHHbIC 3HAHUS B PELICHUH HOBBIX, paHEe HE
BCTpEUaBLINXCS 3a/1ay;
- pauMOHANBHO HCHOJB3YET HAIISJHbIE MOCOOUs, CIPaBOYHBIE MaTepHAIbl, YYEOHUK,
JIOTIOTHUTEIIBHYIO JTUTEPATYPY, IEPBOUCTOUHUKH;
- TMpPUMEHSET YHOPSAIOYEHHYIO CUCTEMY YCIOBHBIX O0O3HAu€HUIl MPHU BEJCHUU 3aIMCei,
COIPOBOYKAAIOIINX OTBET;
- UIMeeT HeoOXO0IMMbIe HaBBIKM pabOThI ¢ MpuOOpaMu, YepTeKaMH, CXeMaMH U rpadukami,
COITYTCTBYIOILIMHU OTBETY;
- IOITYCKaeT B OTBETE HEJA0YEThI, KOTOPHIE JIETKO UCIIPABIISET MO TPEOOBAHUIO YUUTEIS.
IHoBbIlIeHHBIH YPOBEHb (0TMETKA «4») BHICTABIISCTCS, €CIIU yUaITUNCS:

- TIOKA3bIBACT 3HAHHE BCETO MU3YyYEHHOI0 yueOHOr0o MaTepuarna;
- JJaeT B OCHOBHOM MpPaBUJIbHBI OTBET; y4eOHBIH MaTepuayn H3JlaraeT B 0OOCHOBAaHHOMN
JIOTUYECKOW IMOCNIEOBATEIbHOCTH C MPHUBEACHUEM KOHKPETHBIX MPUMEPOB, MPH 3TOM
JIOTIyCKaeT OJHY HErpyOyro omuOKy Wiu He 0ojiee JBYX HEIO0YETOB B HCIIOIH30BAHUU
TEPMHHOJIOTHH Yy4eOHOro IMpelMeTa, KOTOPhIE MOXKET HCHPAaBUTh CaMOCTOSITENIBHO;
aHATM3UPYET U 0000IaeT TEOPETUYESCKII MaTepHal;
- cOOMI0aeT OCHOBHBIE MpaBHUiia KYJIbTYphl YCTHOW peud; MPHUMEHSET YIOPSI0YECHHYIO
CUCTEMY YCJIOBHBIX 0003HAUEHUI NpU BEACHUU 3alIUCEN, COITPOBOMKIAIOIINX OTBET;

Ba3oBblii ypoBeHb (0TMeTKAa «3»), BBICTABIISIETCS, €CJIA YUAILIUNUCS:
- IGMOHCTPHUPYET YCBOSHUE OCHOBHOT'O CO/IEPIKaHUs yUeOHOTO MaTepralia, UMeeT poOebl,
HE TMPEMATCTBYIOINE JabHEHIIIEMY YCBOCHUIO yueOHOr0 MaTepuana;
- NpUMEHSeT NOJydYeHHbIE 3HaHWS IpPU OTBETE Ha BOINPOC, aHAIM3E MPEIIOKEHHBIX
CUTyalui o oopasity;
- IOTTYCKaeT OUIMOKH B HCIIOIb30BAaHUM TEPMUHOJIOTHH Y4€OHOTO MPEAMETA;
- IOKa3bIBAaET HEJJOCTATOUYHYIO C(HOPMUPOBAHHOCTH OT/EIbHBIX 3HAHUH U YMEHUI;
- BBIBOJIBI M 0000I1IEHNS apryMEHTUPYET €i1a00, TOMYCKaeT B HUX OINOKU;
- 3aTpyAHSAETCS NPH aHaNIK3€e U 0000IIEeHNH yueOHOTO MaTepuana;
- JIJaeT HETOJIHbIE OTBEThl HAa BONPOCHI YUUTENsI WM BOCIPOM3BOAUT COJIEpP)KaHUE paHee
IPOYUTAHHOTO Y4€OHOI0 TeKCTa, c1abo CBA3aHHOTO € 33JaHHBIM BOIIPOCOM,;
- WCIIOJIb3YeT HEYHNOPSAAOUYEHHYIO CUCTEMY YCIOBHBIX O0O3HAUE€HMW NpPU BEICHUM 3alMCei,
COIPOBOKAAIOIINX OTBET.

Huzke 6a30B0oro ypoBeHb (0TMeTKA «2») BBICTABIISIETCS, €CIIA YUAIANUCS:
- HE PACKphLJI OCHOBHOE CO/IepKaHue yueOHOro MaTepHuasa B npezesax MoCTaBIEHHBIX BOIIPOCOB;
- HE yMeeT NPHUMEHSATh UMEIOUINECs] 3HaHMS K PEIICHHI0O KOHKPETHBIX BOIPOCOB U 3aJad IO
o0pa3ity;
- JIOIyCKaeT B OTBeTe OoJjiee ByX IpyObIX OHIMOOK, KOTOpbhIE HE MOXKET MCIPABUThH JaKe MpH
MOMOIIY YYALIUXCS U YUUTETIS.

VI. OIIMICAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-
METOJAYECKOI'O OBECIIEYEHUS PABOYEN NPOT'PAMMBI

O0s3aTeIbHBbIC MATEPHAJIBI IJIS1 YYCHHKA:
JI. C. Aranacan, B. @ byry3oB u np. «Maremaruka: anrebpa M Hayajga MaTeMaTUYECKOTO

aHanmsa, reomerpus. [eomerpms. 10-11 kmaccel: ydeOHWUK Juisi  001I€00pa30BATEIBHBIX
opranu3zaiuii: 6a30BbIil U yriyOJaeHHbIH ypoBHU». MockBa, «IIpocBemienuey, 2022 rox

MeToauuyecKkue MaTepuaJbl 1Jd YYUTEH:



JI. C. Aranacsz, B. @ byty30B u a1p. «MaremaTrka: anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3a,
reometpus. ['eomerpus. 10-11 kmaccel: ydeOHWK 11 001I€00pa30BaTENbHBIX OpraHU3aIUi:
0a30BbIif 1 yrimyOneHHbIld ypoBHU». Mocksa, «IIpocemenue», 2022 roa
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HudposBbie 00pa3oBaTe/ibHbIE PeCypPChbl U PeCYPChl CETH HHTEPHET:

Peury BIIP https://vpr.sdamgia.ru/
OUIIN https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-
2
POIII https://resh.edu.ru/
bubmoreka I{OK https://urok.apkpro.ru/
TectupoBanue online: 5-11 kmaccer www.kokch.kts.ru/cdo
Bbubaunoreka QJICKTPOHHBIX yue OHBIX mocooum 1o MaTeMaTuKe.
www.mschol.kubsu.ru
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[Ipunoxenue 1.

V. KAJEHIAPHO-TEMAHWYECKOE INTAHUPOBAHMUE 110 YYHEBHOMY
INPEIMETY «AJI'EBPA»
8 KJIACC
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