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l. HOACHUTEJIBHASA 3AIIMCKA
B 2024-2025 yuebnom romy pa3paboTka OCHOBHBIX 00pa30BaTEIBHBIX IMPOrPaMM
OCYILIECTBISICTCS B  COOTBETCTBUM CO  CJICAYIOUIMMH OCHOBHBIMH  (perepaibHbIMU
HOPMAaTUBHBIMH U METOJIMYECKUMU JIOKYMEHTAMU:
1.  3akon 06 o6pazoBanuu Ne 273-D3.
2. 3akon ot 06.10.2023 Ne 12-P3 «O6 o6pazoBanuu B JloHenkoit HapomHoii
Pecniyonuke» (ITpunsr [Tocranosnennem Hapoanoro Cosera 5 oxtsiOpst 2023 rona).

3. ®enepanpubiii 3ak0H 0T 19.12.2023 Ne 618-03 «O BHECEHHMM U3MEHEHHH B
®enepanbHblil 3ak0H «O0 06pazoBanuu B Poccuiickoit deneparum».
4, ®enepanpubiii 3ak0H 0T 04.08.2023 Ne 479-03 «O BHECEHHMM U3MEHEHHUH B

®enepanbHblil 3ak0H «O0 00pazoBanuu B Poccuiickoit @enepauum.

5. [Ipukaz Munnpocsemienuss Poccun ot 31.05.2021 Ne 286 «OO0 yrBepx aeHUN
(dbenepanbHOTO TOCYIapCTBEHHOTO 00pa30oBaTEIbHOTO CTAaHIApPTa HAYaJIBHOTO OOIIEro
obpazoBanus» (B pen. IlpukazoB Munmnpocsemenuss Poccun ot 18.07.2022 N 569, ot
08.11.2022 Ne 955).

6. [Ipuka3z MunucrepctBa npocsemienus: Poccuiickoit ®@enepanuu ot 18.05.2023
Ne 371 «O0 yrBepxkeHun (enepanbHOl 00pa30BaTENbHOM MPOrpaMMbl CPEIHEr0 OOILEro
obpazoBanus» (3apeructpupoBas 12.07.2023 Ne 74228).

7. [Ipuka3z MunucrepcrBa npocsenienus Poccuiickonn ®@enepannu ot 31.05.2021
No 287 «O06 yrBepkaeHun ¢eaepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbLHOTO CTaHAapTa
OCHOBHOTO 00111eTr0 oOpazoBanms» (3apeructpupoBad 05.07.2021 Ne 64101)

8. [Ipuka3z MunucrepcrBa npocsenienus Poccuiickonn ®@enepanuu ot 18.05.2023
Ne 370 «O6 yrBepxkaeHuu ¢eaepaibHON 00pa3oBaTeIbHON MPOTPaMMBbl OCHOBHOTO OOIIEro
obpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74223).

9. [Ipukaz Munnpocsemienus Poccun «O06  yTBepkaeHuu (QenepansbHOro
rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaHapTa CPeIHEro oouiero oopazoBanus» oT 17 mas
2012 r. Ne 413 (B pen. [Ipukaza Munnpocsemierus: Poccuu ot 12.08.2022 Ne 732)

10.  TIpukas Munnpocsemenust Poccun ot 18.05.2023r. Ne 371 «O0 yrBepKaeHHH
(dhenepanbHON 00pa30BaTEIHHOM MPOTPAMMBI CPETHETO 00IIeT0 0Opa30BaHUSI.

11. Tlpukaz Munnpocsemenus Poccun ot 22.01.2024 Ne 31 «O BHeceHuu
W3MEHEHUN B HEKOTOphIC MpHKa3bl MUHHCTEpCTBA 0OOpa3oBaHUS W Hayku Poccuiickoi
Oenepauun M1 MunuctepctBa npocsemieHus: Poccuiickoir ®denepanuu, Kacarouyecs
(denepanbHbIX TOCYAAPCTBEHHBIX OO0pa30BaTENbHBIX CTAHJAPTOB HAYAJIBHOTO OOIIEro
0o0pa3oBaHUs 1 OCHOBHOTO OOIIETr0 00pa30BaHUs».

12.  Tlpuka3s Munnpocseruenus Poccun ot 18.05.2023 Ne 372 «OG yTBEpKIEHUH
(benepanbHOl 00pa30BaTENbHOM MPOrpaMMbl HAYaTHLHOTO OOIEr0 00Pa30BaAHUSD.

13.  TIpuka3 Munnpocsemmenus Poccun ot 24.11.2022 1. Ne 1023 «OG6 yTBepsKaeHHN
denepanbHON  aganTHUPOBAHHOW 00pa30BaTENbHONW MPOrpaMMbl  HAYaIbHOTO  OOIEro
oOpa3oBaHus 1J1s1 00YYAIOMIMUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbBSD».

14,  TIpuka3 Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepsKaeHUN
[Topsinka opraHu3anvy W OCYILIECTBICHUS 00pa30BaTENIbHOMN AEATEIHLHOCTH MO OCHOBHBIM
0011e00pa3oBaTeNpHBIM MPOTpaMMaM - 00pa30BaTENIbHBIM IPOTPaMMaM HauaabHOTO OOIIEero,
OCHOBHOTO 00IIIEro U CpeHero o0Iiero 00pa3oBaHus».

15.  TIpuka3z Munnpocsemenus Poccun ot 21.09.2022 Ne 858 «O0 yrBepkaeHHN
(denepanbHOTO TepeuHs y4EeOHHMKOB, JOMYIICHHBIX K HCIIONB30BAHUIO TPU peaTu3aliu
UMEIOIUX TOCYJAapPCTBEHHYIO AaKKpEAUTAlHUI0 00pa3oBaTENbHBIX MPOTpaMM HAYaIbHOTO
oOmiero, OCHOBHOIO 0OwIero, cpexHero oOmero o0pa3oBaHUs — OpPraHU3ALUSAMU,
OCYILIECTBISIONIUMHU 00pa30BaTENbHYIO IEATEIHHOCTh U YCTAHOBJICHUS MPEACTHLHOTO CPOKa
HCIO0JIb30BAHHUS UCKITIOYCHHBIX YUSOHUKOBY.


http://publication.pravo.gov.ru/document/0001202307130017
http://publication.pravo.gov.ru/document/0001202307130017
http://publication.pravo.gov.ru/document/0001202307130017
http://publication.pravo.gov.ru/Document/View/0001202107050027
http://publication.pravo.gov.ru/Document/View/0001202107050027
http://publication.pravo.gov.ru/Document/View/0001202107050027
http://publication.pravo.gov.ru/document/0001202307140040
http://publication.pravo.gov.ru/document/0001202307140040
http://publication.pravo.gov.ru/document/0001202307140040

16. TIIpukaz Munnpocsemenus Poccun ot 21.02.2024 Nell9 «O BHecenun
n3meHeHuil B npuioxkeHus Ne 1 u Ne 2 k [Ipukazy Munnpocsemienust Poccun ot 21.092022
Ne 858 O6 yrBepxkaernu PITY, ToNyIIEHHBIX K HCIOJIE30BAHUIO TP PEATH3AIIMHA UMEIOITIX
rOCYyJapCTBEHHYIO aKKpPEIUTAIMIO 00pa30BaTeNbHBIX NPOrpaMM HavyajabHOTO 0OImIero,
OCHOBHOTO OO0IIIEro, CpeaHero o0Iero o0pa3oBaHus OpPraHU3AIUSMH, OCYIIECTBISIONUMU
00pa30oBaTeNbHYIO0 JIEATEIBHOCTh M YCTAHOBIICHHUS MPEIETBHOTO CPOKa HCIIOJIB30BAHHUS
UCKIIIOYEHHBIX YUEOHUKOBY.

17. Tlpuxka3 MuHucTepcTBA HAyKM H BBICIIErO0 OOpa3oBaHus PoccHiicKoii
®enepaunn, MunucrepctBa npocsemieHus Poccuiickoit @enepaunu ot 30.06.2020 Ne
845/369 «O6 yrBepxkaeHun Ilopsimka 3adeTa OpraHM3alMel, OCYIIECTBIISIONICH
00pa3oBaTeNbHYI0 AEATENBHOCTh, pPE3YJIbTAaTOB OCBOCHHS OOyJaroIUMHUCS Y4eOHBIX
MPEAMETOB, KYpCOB, TUCHMIUIMH (MOYyJIeH ), TPAKTUKH, TOTIOJHUTEILHBIX 00pa30BaTEIbHBIX
MPOrpaMM B IPYTUX OPTaHHU3AIUAX, OCYIIECTBIISIIONINX 00pa30BaTEIbHYIO IEITEIBHOCTDY.

18.  TIpukaz Munmnpocsemenusi Poccum 04.10.2023 Ne738 «O6 yrBEpKaeHUH
(dbenepanbHOTO TMEpeYHs AJIEKTPOHHBIX O00pa30BaTENBHBIX PECYPCOB, JIOMYIIEHHBIX K
WCTIOJB30BAHUIO TIPH  peaM3allid  UMEKIIUX  TOCYIapCTBEHHYIO  aKKPEIUTAIUIO
00pa3zoBaTeNIbHBIX MPOTPaMM HAYaJbLHOTO OOIIEro, OCHOBHOTO OOIIET0, CpeIHEero OO0IIero
00pazoBaHUs.

19. Tlpukaz Munnpocsemenus Poccun ot 03.08.2023 Ne 581 «O BHeceHHH
U3MEHEHHUsT B NYyHKT 13 mopsaka opraHu3allMd M OCYIIECTBJICHHMS] 00pa30BaTeIbHOU
NEeSITEIbHOCTH 0 OCHOBHBIM 0OII€00pa30BaTeNbHBIM IMpOrpaMMaM - 00pa30BaTEIbHBIM
porpaMMaM HadajJbHOTO OOIIETr0, OCHOBHOTO OOIIEr0 M CpeaHero oomero oOpa3oBaHUS,
YTBEP>KIEHHOTO MPUKAa30M MHHHMCTEPCTBA IPOCBEIICHUsI POCCHICKOW Qenepanuu oT 22
mapta 2021 r. Ne 115»

20.  IIpukas Munmnpocsemienust Poccun ot 21.06.23 Ne556 «O BHECEHNH M3MEHEHU I
B npuwitokeHust Ne 1, No 2 k mpukazy Munpocsemenuss Poccun ot 21.09.2022 Ne 858 «O06
YTBEpKIACHUH (peepaabHOro nepeuHs y4eOHMKOB, JOMYIIEHHBIX K HCIHOJB30BaHUIO MPU
peaiv3allii MMEIONINX TOCYAAPCTBEHHYIO aKKpeIUTAIUI0 00pa30BaTelbHBIX MPOrpaMM
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHero odIero o0pa3oBaHus OpPraHU3aIUsIMH,
OCYILIECTBIISIOUIUMU 00pa30BaTEIbHYIO 1€ATEIbHOCTD, U YCTAHOBJICHUS IPECIBHOIO CpOKa
HCII0JIb30BAHHUS UCKITIOYCHHBIX YUEOHUKOBY.

21.  Tlocranosnenue IpaBurenscrsa PD ot 11.10.2023 Nel678 «O0 yrBep:KaeHUH
MpaBWJI MpUMEHEHHs 3eKTpoHHOTO 00yuenus, JJOT mpu peanusanuu oOpa3oBaTeIbLHOrO
IpoLeccay.

22.  Tlocranosienue I'J1aBHOTO rocyaapcTBEHHOIO CAHUTAPHOIO Bpaua Poccuiickoit
Oenepanun ot 28.09.2020 Ne 28 «O06 yrBepkaenun canutapHbix npasmin CIT 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYEeCKHEe TPeOOBAHUS K OpraHU3alusM BOCIHUTAHUSA U OOy4eHUS,
OT/IbIXa M O3J0POBJICHHS AeTed u mosoaexkm» (Bmecte ¢ «CII 2.4.3648-20. CanuTtapHbie
MpaBUiIa...»).

23.  Tlocranosnenue [JTaBHOTO TOCYIapCTBEHHOIO CAHUTAPHOTO Bpaya Poccuiickoit
Oenepatnu oT 28 sHBaps 2021 r. No 2 «O0 yTBep>KICHHH CAaHUTAPHBIX MPaBUJI U HOPM
CanlluH 1.2.3685-21 «['urueHu4eckue HOPMATHBBI W TpeOOBaHUS K 0O0ECIICUCHUIO
6e3omacHOCTH U (M1K) 6e3BpeTHOCTH IS YeloBeKa (GaKTOPOB Cpeibl OOUTAHUS.

24. [Mucemo Munnpocsenenust Poccun ot 12.02.2024 Ne03-160 «Pa3bsicHenus no
BOMIpOCAaM  OpraHu3anud  OOydeHHsT 10 OCHOBHBIM  0OIIe00pa3oBaTeNbHBIM U
JIOTIOTHUTEIBHBIM ~ OOIIEPa3BUBAIONIUM TIpOrpamMMaM Ui JIeTeil, HYXKIAIoIUXcI B
JUITUTETHHOM JICUEHUU B MEAULIMHCKUAX OPTaHU3ALIUIX.

25.  UWudopmanmonHoe nucbMo JlemapTaMeHTa TOCYJApCTBEHHOM IOJUTHKH H
yIpaBiieHUs B cepe obuiero oopazoBanus MunuctepcTBa npocsenieHus PO or 22.05.2023



Ne 03-870 «OtBeTsl Ha TUIHWYHBIE BOIPOCH], BO3HUKAIOLUIME HA PETHOHAIBHOM,
MYHUIIUTIATIEHOM YPOBHSX U YpOBHE 00pa3zoBaTeNbHON opranu3anun, o BBegennn ©@OOIy.

26.  Meroauyeckre pPEKOMEHIAIMU IO OOECIICUYCHUIO ONTHMH3AIMU yIeOHON
Harpy3ku B OO (MP 2.4.0331-23 ot 10.11.2023, pa3paboranusie denepanbHOU Ci1yx00i 10
HaJ30py B cdepe 3amuThl TpaB mnorpedurenei u Omaromonyuus denoeka, PBYH
«DenepanbHbIil HAyYHBIN EHTp rurueHsl uM. O©.@. Dpucmana» PocniorpedbHanzopa u ap.).

27.  Meroanyeckue pEeKOMEH1aluu 1o o0ecre4yeHno CaHUTapHO-
SMHUJIEMHOJIOTHYECKIX TPEOOBAaHWH TPH peanu3anuu 00pa30BaTENbHBIX MPOTPaMM  C
MIPUMEHEHUEM DJIEKTPOHHOTO OOY4€HHUs M JUCTAHLMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHM
(MP 2.4.0330-23 ytB. 29.08.2023 pykoBoautenem denepanbHoil CaykObl MO HAI30PY B
chepe 3amMTHEl TpaB MOTpeOUTENCH W OJaromony4dsi YeloBeKa, [ JIaBHBIM CAaHHTAPHBIM
BpauoM PO A 1O. Ilonooit).

Oco0oe BHUMaHHME HEOOXOAMMO YIENUTh HW3Y4YEHHIO TpHKa30B MuHHCTEpCTBA
npocsenieHust Poccniickoit @enepannu, KOTOPhIE PETJIAMEHTUPYIOT BHECEHUE W3MEHEHUN B
(denepanbHble TOCyIapCTBEHHbIE 00pa30BaTeNIbHbIE CTAHIAPTHI U B (heaepaibHble OCHOBHbBIE
o011eo0pa3oBaTeIbHbIE TPOTPAMMBI:

1. ITpukaz Munnpocsemennst Poccuu ot 19.02.2024 Ne 110 «O BHeceHUH U3MEHEHUI
B HEKOTOpble Ipuka3el MuHnpocsenienuss Poccum u MunucrepcTBa mnpocsemenus PO,
Kacaroquecs: (eaepaibHbIX TOCYJAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB OCHOBHOTO
obmero oopazoBanus» [Ipuka3 Munnpocsemenns: Poccuu ot 22.01.2024 Ne 31 «O BHeceHUn
W3MEHEHU B HEKOTOpble TMpuKa3bl MuHHcTepcTBa o00pa3oBaHus W Hayku PO wu
Munnpocsemnienuss Poccun, kacarommecss PI'OC nHauanpHOTO 00MIETO O00pa3oBaHUS H
OCHOBHOTO OOITIET0 00pa30BaHUM.

2. ITpuka3z Munnpocsemenus Poccun ot 27.12.2023 Ne 1028 «O BHECEHNH U3MEHEHU I
B HEKOTOpBIC TIpUKa3bl MuHOOpHAayku U MuHnpocsemnienus, kacaromuecs PI'OC ocHOBHOTO
0011ero 00pa3oBaHuUs U CPETHETO OOIIETO 0OpPa30BAHUSY.

3. [Ipuka3z Munnpocsemenuss Poccuu ot 19.03.2024 Ne 171 «O BHECEeHUM U3MEHEHHI
B HEKOTOpbIE MpuKa3bl MunucrepcrBa npocsemenuss PO, kacaromuecs @OIl HavyanmbHOTO
o01rero 00pa3oBaHus, OCHOBHOTO O0IIET0 00Opa30BaHMsI M CPETHETO 00IIEro 00pa30BaHUMY.

4. [Tpuka3z Munnpocsemenust Poccun ot 01.02.2024 Ne 67 «O BHECEHUH U3MEHEHUI B
HEKOTOpble  mpuka3bpl  MuHnnpocBemienuss  Poccun, — kacarommecs — (deaepanbHBIX
aIalITUPOBAHHBIX 00PA30BATENIBHBIX TPOIPAMM.

5. IIpuka3z Munnpocgenienust Poccuu ot 01.02.2024 Ne 62 «O BHEeCEHUU U3MEHEHHUH B
HEKOTOpble  mpuka3pl  MunnpocBemieHuss  Poccun, — kacarommecs — (eaepanbHBIX
o0Opa3oBaTelIbHBIX MPOTPaMM OCHOBHOTO o0OIIero o0pa3oBaHHsS M CpPEAHEro oOIIero
00pazoBaHUM.

PaGouasi mnporpaMma peajin3yercsi Ha OCHOBe Y4eOHO-METOIHYECKOTO
KOMILIEKCa

ol. A. Amumon, HO. M. Komsrua u nap. «Anrebpa» 10-11 xmaccel: ydueOHUK s
o01eoOpazoBaTeNbHBIX opranu3anuii. Mocksa «IIpocserienue», 2022 rox

Ha3nayenue nporpaMmmbl
IIpenmeTrHass mporpamMMa IO MaTeMaTHKE OO0ECle4YMBaeT MO3TAlHOE JIOCTUKEHUE
IUTAHUPYEMBIX Pe3ylbTaTOB 0cBOeHUss OCHOBHOM 00pa30BaTeNbHON MporpamMmsl MKojIbl. OHa
OIpeleseT LEIU, COACpXKaHUE Kypca, IUIAHUPYEMBbIE pe3ylbTaTbl IO MaTEMaTUKE Ul
KaX/I0T0 roJia 00y4eHusl.
MaremaTnueckoe 00pa3oBaHUE SIBISETCA 00s3aTelNbHON M HEOTHEMJIEMOM YacTbiO
oOrmiero o0pazoBaHMs Ha BCEX CTYMEHSAX IIKOJbl. OOydueHHe MaTeMaTHKE B OCHOBHOM IIIKOJIE



HAIIPABJICHO HA JOCTIDKCHHUE CIECAYIOIIMX LICIICH:
Henn u 3aga4n u3yvenus: yueoHoro kypca «I'eomerpus»

1. OBnageHue KOHKPETHBIMH MaT€MaTHUYECKUMH 3HAHUAMH, HEOOXOIMMBIMH  JUIS
MIPUMEHEHMSI B IPAKTUYECKOU AEATEIbHOCTH, ISl U3yUYEHUS CMEKHBIX TUCIUIUINH, JUIS
MPOJI0JDKEHHs 00pa30BaHusL.

2. UuTennexkryanpbHOE pa3BUTHE ydJamIuxcs, (OpMHpOBaHWME KauyeCTB MBIIICHUS,
XapaKTePHBIX IS MATEMAaTUIECKOH IeSITETLHOCTH M HEOOXO0IUMBIX JIJIsl TOBCETHEBHOM
AKU3HU.

3. ®opmupoBaHHe MPEACTABICHUN 00 UAEIX M METOJaX MAaTEeMaTHKH, O MaTEMAaTHUKE KaK
(dbopme onrcaHusl K METO/Ie MO3HAHUS JCHCTBUTEIILHOCTH.

4. @®opmupoBaHUE NPEJICTABICHUH O MaTeMaTHKe KaK dYacTh O0OIleyesroBeYecKon

KYJIbTYpPbl, HOHUMaHUS 3HAYMMOCTH MaTeMaTUKH U1 00ILECTBEHHOTO Mporpecca.

3anaun u3ydyeHus reometpuu B 10 kaacce Ha Tpo(UIBHOM YPOBHE:

CucremaTu3anus CBEACHUN O YUCIAX.

N3ydeHne HOBBIX BUIOB YUCIIOBBIX BBIPOKEHUN U GOPMYII.

3. CoBepuIeHCTBOBAaHHE TNPAKTUYECKAX HABBIKOB M  BBIYHCIHTEIBHOW KYJIBTYPHI,
paciupeHe 1 COBEPIIEHCTBOBaHNE alredpandeckoro ammapara, chGoOpMUPOBAHHOTO B
OCHOBHOHl IIKOJIe, W €ro NpHUMEHEHHWE K PpEUIeHUI0 MaTeMaTH4YeCKUX U
HeMaTeMaTHYeCKUX 3a/1a4.

4. Pacmupenue U cucTeMaru3aius o0muX CBEIeHUN 0 (DYHKIMSIX, MTOMOJHEHHE Kilacca
M3y4aeMbIX (PYHKUNN, WIUTIOCTPAIUS IHUPOTHI IpUMEHEHUs! QYHKIUM 1715 ONUCaHUs U
W3Y4EHHUS pealIbHbIX 3aBUCUMOCTEN.

5. PazButue mnpencraBieHHI O BEPOSITHOCTHO-CTaTHCTUYECKUX 3aKOHOMEPHOCTAX B
OKPY)KAIOIllEM MHpPE, COBEPILICHCTBOBAHME WMHTEUIEKTYaJbHBIX M PEUYEBBIX YMEHUU
IyTeM 00oralieHus MaTeMaTUYeCKOT0 S3bIKa, Pa3BUTHS JIOTUYECKOTO MBIIIJICHHUS.

N

LleHHOCTHBIE OPMEHTHPBI, COIePKAHUA y4eOHOro npeamera «I'eomeTpus»

1. Maremartuka sBIsS€TCS Ba)XXHEHIIMM HMCTOYHHUKOM NPUHIUIHAIBHBIX UAEH U1 BCEX
€CTECTBEHHBIX HAYK U COBPEMEHHBIX TEXHOJIOTUH. Bech HayuHO TeXHUUYECKUH Mporpecce cBsi3aH
C pa3BUTHEM MaTeMaTHKU. BiajeHune MareMaTH4eCKUM SI3BIKOM, alrOpUTMaMH, TOHUMaHUE
MaTeMaTH4YeCKUX OTHOLICHUH SBJISIETCS CPEACTBOM [MO3HAHUS OKPYKAIOIIET0 MUPA, IPOLIECCOB
U SBJICHUH, MPOUCXOJSIINX B Mpupoje U B obmectBe. [loaTromy Tak BakHO cPOpPMHUPOBATH
uHTEpec K yuyeOHOMy npeamery «l'eoMeTpus» y Yy4eHHKOB, KOTOPBIM CTaHET OCHOBOHW s
JalbHEUIIero M3y4eHHsl JaHHOTO MpPEeIMETa, Ul BBISBICHHS M Pa3BUTUS MaTEeMaTHYECKUX
CIOCOOHOCTEH yJanuxcs U UX CloCOOHOCTH K CaMO00Opa30BaHHUIO.

2. Maremaruueckoe 3HaHUE — 3TO 0COOBIN CIOCOO KOMMYHHKAIIHH:

e HajgMuyuMe 3HAKOBOr0 (CHMBOJILHOTO) s3bIKa Ui ONHCAaHUA M  aHaiu3a
NeUCTBUTENHLHOCTH;

e  y4acTHE MAaTEMaTHUYECKOTO S3bIKa KaK CBOETO POJia «IIEPEBOTUNKAY» B CUCTEME HAYUHBIX
KOMMYHHKAIIH, B TOM YHCIIe MEX/Y pa3HbIMU CUCTEMaMH 3HaHUH;

e  HCIOJIb30BAHME MAaTEMaTHYECKOIO sA3bIKa B KadyeCTBE CPEICTBA B3aUMOIIOHUMAaHMS
Jo/iel C pa3HbIM )KUTEHCKUM, KyJIbTYPHBIM, IUBUIIN30BAHHBIM OIIBITOM.

Takum obOpa3om, B mporecce 0OydeHHs MaTeMaTHKe OCYILECTBIIAETCS MNpUOOIIeHue K
YHUKaJIbHOHN cpepe MHTEIIEKTYaTbHOU KYJIbTYpBHI.

3. OsnageHue pa3IMYHBIMU BHUJAMHU YUeOHOH [eATEIBHOCTH B Ipoliecce O00ydeHUs
TeOMETPUH SBISETCS OCHOBOM M3Y4EHHUsS JPYTMX Y4eOHBIX NpeAMETOB, oOecreuuBas TeM
caMbIM [TO3HAHUE PA3JIUYHBIX CTOPOH OKPYXKAIOIIET0 MUpA.

4. VYcremnHoe peuieHne reoMeTpUUecKuX 3a/1ad OKa3bIBaeT BIMSHUE HA SMOLIMOHAIBHO —



BOJIEBYI0 c(epy IMYHOCTH YyYaIIMXCS, PAa3BUBACT WX BOJIO M HACTOWYHUBOCTH, YMCHHE
MIPE0/10JI€BATh TPYAHOCTHU, UCIIBITHIBATH YIOBJIETBOPEHUE OT PE3Y/IbTATOB HHTEIIEKTYAJIbHOTO

TpyAa.

OO0masi xapakTepuCTHKA OPraHU3alMU Y4eOHOr0 Nmpoiecca: TeXHOJIOInid,
MeTO/10B, GopM, CpPeICTB 0O0YUEHHS U PEKUM 3aHATHH

@opMmbl  OpraHum3zaluMyd  y4yeOHOro  Ipoliecca: HHIAUBUAYaJbHbIE, TPYIIOBBIE,
(prHTaJII)HI)IC, KOJIJICKTUBHBIC W BHCKJIACCHBIC. HOBTOpeHI/Ie Ha YpOKax IPOBOAUTCA B
cleayromux (GpopMax v BUAaX: MOBTOPEHUE M KOHTPOJIb TEOPETHUECKOTO MaTepuaia; pa3oop u
aHaJIN3 JOMAIIHEIroO 3aaaHus, YCTHBIf/'I CUCET, MaTeMaTHIECKUU JUKTAHT, pa60Ta IO KapTOUKCE,
caMOCTOsITeNIbHAasT padoTa; KOHTPOJBHBIN Cpe3, KOHTpoibHas padota. Ocoboe BHUMaHHE
YACITACTCA IMMOBTOPCHHUIO IMPU MMPOBEACHUN CaAMOCTOATCIIbHBIX U KOHTPOJIbHBIX pa60T.

OcHoBHOUM (opMoOl oOpraHuzanuu y4eOHOTO Tpoliecca SBIAETCS KIACCHO-YpOUHas
cucremMa. B kadecTBe OTOHUTENBHBIX (POPM OpraHU3aliy 00pa3oBaTEIBLHOTO MpoIiecca Mo
JAHHOW  mporpamme HCIIOJIb3YyEeTCs CUCTeéMa  KOHCYJbTAallMOHHOM MOAJIEPKKH,
UHAUBUAYAJIbHBIX BaHHTI/II\/’I, pa60Ta ydamuxcs C HUCITOJIb30BaHUEM COBPCMCHHBIX
MH(OPMALIMOHHBIX TeXHOJOrui. OpraHuzanus CONMPOBOXKACHUS YyJallluXCsl HalpaBlIeHa Ha
CO3J[aHH€ ONTUMAJIbHBIX YCIOBUNA OOyYEHUS; UCKIIOYEHUE NICUXOTPAaBMUPYIOMUX (PaKTOPOB;
COXpaHEHHUE IICHXO0COMATHYECKOTO COCTOSIHUS 37I0POBbSI yJaIIUXCsl; PA3BUTHE ITOJIOKHUTEITHLHOM
MOTHUBAllU K OCBOCHUIO MMPOrpaMMbIl; pa3BUTUC UHANBUAYAJIIBHOCTH U OJAPCHHOCTU KaXXI0T'0
pebeHka.

OcHoBHast (opma opraHuzanuu 00pa30BaTENBHOTO TpoIecca TMpeaycMaTpUBaET
MIPUMEHEHHE CIEAYIOIIHNX AIEMEHTOB TEXHOJIOT i1 00y4YeHHs TPaIUIIMOHHAS KJIIACCHO -ypOYHas;
UTPOBBIE TEXHOJIOTUH; TEXHOJOTHS MpoOJeMHO OOydeHUus; TEXHOJOTHU YPOBHEBOMU
muddepenninanum; 3a0poBhecOeperatomue TexHosorun; WKT; TexHomoruss pa3BuUTHA
KPUTHYECKOTO MBILIUICHUS; UCCIIE0OBATENbCKUN MeTo . Buasl 1 popmbl KOHTPOJIS: BXOAHOM,
TEeMaTUUYECKUH, MPOMEKYTOUHBIN, HTOTOBBIH.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe

[To yueGHOMY IJIaHY Ha M3y4EHUE anreOphl M HaYajI0 MaTeMaTH4YecKoro aHaimsa B 10
KJacce OCHOBHOM IIKOJIBI OTBOJAUTCS 3 "aca B HeJeto, Bcero 102 gacoB, U3 HUX Ha
KOHTPOJIbHBIEC PA0OTHI OTBEICHO 6 YacoB.

II. IVTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O
KYPCA «I'EOMETPUS»

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpask1aHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKAAHCKON TO3UIMKU OOydarolerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JIeHa POCCUKCKOTO OOIIeCTBa, MPECTaBIeHNE O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYp TPa)KAaHCKOTO 00IIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yYMEHUE B3aUMOJICHCTBOBATH C COIIMATLHBIMU UHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIHUSIMH U Ha3HAYCHUEM;

2) NaTpHOTHYECKOI0 BOCIIUTAHNSA:



cOPMHUPOBAHHOCTh POCCHIMCKOW TPakIaHCKON HWICHTHYHOCTH, YBAKCHHS K
NpOUUIOMY M HACTOSILIEMY POCCUHCKOM MaTEMAaTHKH, LIEHHOCTHOE OTHOLICHUE K
JOCTHKEHUSIM pPOCCUMCKMX MAaTEMAaTUKOB M POCCUMCKOW MaTEMAaTHYECKOM IIKOJIbI,
WCI0JIb30BAHNE ITHX JIOCTIKCHUN B JPYTrUX HAYKaX, TEXHOIOTHUAIX, Chepax SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoia, CPOPMUPOBAHHOCTH
HPaBCTBEHHOIO CO3HAaHMS, OSTHUYECKOTO TIOBEICHHUS, CBA3AHHOIO C NPAKTHYECKUM
MPUMEHEHHUEM JOCTHKEHUN HAYKU M JIESITEIbHOCThIO YYEHOT0, OCO3HAHKE JINYHOTO BKJIAJIA B
MOCTPOCHUE YCTOUUMBOTO OYIYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHUYECKOE OTHOUIEHUE K MHpY, BKJIFOYAsI ACTETHUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 33/1a4, PELICHU, pacCyKIeHUI, BOCIPUUMUYUBOCTh K
MAaTeMaTHUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCHUTAHUA:

c(OpPMHPOBAHHOCTh YMEHHUS TPHUMEHATh MaTeMaTHUYSCKWE 3HAHWS B WHTEpecax
3JI0POBOTO M 0€30I1acHOr0 00pasa KW3HM, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3JI0POBBIO
(310pOBOE MUTAaHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OTIBIXA, PETYIsIpHAS QU3HYECKas
aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE ITPH 3aHATHIX CIIOPTHBHO-03I0POBUTEIIEHOM
JESITeIIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTHU TPYI0JI00uS, HHTEPEC K Pa3InyHbIM
cdepaM npodecCHOHATBFHON IS TEIBHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ MPUII0KEHHUSIMHU,
yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOpP Oyaymeld mnpodeccun ©  PeaTu30BBIBATH
cOOCTBEHHBIE KU3HEHHbIE IUIaHbIl, TOTOBHOCTb M CIOCOOHOCTP K MaTeMaTUYECKOMY
00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MaTeMaTUYECKOM HallpaBIeHHOCTH;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPhI, IOHUMAHHUE BIMSHUS COIIMAIBHO -
SKOHOMUYECKHUX IPOIECCOB HA COCTOSHUE MPHUPOTHOM W COIMAIBHOM Cpebl, OCO3HAHHE
rI00aNBbHOTO  XapakTepa HSKOJOTHYECKHX NpoOjeM, OpHEHTalus Ha IPUMCHCHHE
MaTeMaTHYECKUX 3HAHUMU JIJIs1 pEIIeHUS 3a/1a4 B 00JIaCTH OKPYKAFOIICH Cpeibl, IJITaHUPOBAHHUE
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCIEICTBUI TSl OKPYKAIOUIEH cpeapl;
8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAYKU M OOIECTBEHHOW MPAKTUKH, TOHUMAaHNE MaTeMaTUIECKON HAYKH KaK cepsl
YEIIOBEUYECKON  JIEATEIBHOCTH, JTanoB €€ pa3BUTUA M 3HAYUMOCTH I  Pa3BUTHUSA
UMBWIM3AIMY, OBJIQJICHUE SI3bIKOM MATEMAaTHUKM W MAaTeMaTHYeCKOW KyJIbTypod  Kak
CPEICTBOM TO3HAHUSI MHUPA, TOTOBHOCTh OCYIIECTBIISITh TPOEKTHYIO U HUCCIEAOBATEIbCKYIO
NEeSATENbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

B PE3YyIbTATC U3Yy4YCHHUA MATCMATUKU HAa YPOBHC CPCIHCIO O6H_ICFO 06pa30BaHI/IH y
06yqalomeroc;1 6y,[[yT C(I)OpMHpOBaHBI MO3HAaBAaTCJIbHBIC YHUBCPCAJIIbHBIC yLIC6HBIe HeﬁCTBHH,



KOMMYHHUKATHBHBIC YHUBEPCAIbHbIE y4eOHBbIE NEHCTBHSA, PETYISTHBHBIC YHUBEPCAIbHBIC
yueOHbIE IeHCTBUS, COBMECTHAS ACATEIBHOCTb.

Ilo3naBaTenbHbIC yHHBepcaibHbIe YueOHbIe qelicTBUsl ba3oBble joruyeckue
AeHCTBUA:

BBISIBIISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHWA MEXIy MOHATHAMHU, (OPMYTUPOBATH OINpPEIEICHUS TOHSITHIA,
YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAIMHA, OCHOBAaHHUA IS 0000IIeHHsS U
CpaBHEHMs, KpPUTEPUH NPOBOJUMOIO aHAIW3a; BOCHPUHUMATH, (OPMYIHPOBATH U
peoOpa30BBIBATH CYKACHUS: YTBEPAUTEIHHBIC
U OTpHULIaTeNIbHbIE, €IMHUYHbIC, YACTHbIE U OOIINE, YCIOBHBIC; BBISBISATh MAaTEMAaTUYECKHE

3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUUS
B (hakTax, TaHHBIX, HAOJIOJIEHUSAX U YTBEPXKACHUAX, NIpeAaraTb KpUTEPUH JUIsl BBISIBICHHS
3aKOHOMEPHOCTEH M MPOTUBOPEUUH; JeiaTh BBIBOJbI C UCIOJIB30BAHUEM 3aKOHOB JIOTHUKH,
JEeTyKTUBHBIX ¥ HHIYKTHBHBIX
YMO3aKJIIOYEHUH,  YMO3aKIIOUEHUH MO  aHaJOTUH;  MPOBOJUTH  CAMOCTOSITENIBHO
JI0Ka3aTeJIbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (IpsIMble U OT IMPOTHUBHOIO), BEICTPAaUBATh
apryMeHTallI0, NPUBOIUTH TNPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXJIEHUS M BBIBOJIbI; BEIOMpATh CIIOCO0 peleHust yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peIlIeHUs, BBIOMpaTh Hanbojee MOAXOMAUIUN C Y4ETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3soBble nccienoBarebcKue 1eHCTBUSA:

HCIOJIb30BaTh  BOMPOCHI  KaK  HMCCIEAOBATENbCKUI  MHCTPYMEHT  IO3HAHUS,
dhopMyaupOBaTh BOMPOCH], (DUKCUPYIOIIUE TMPOTUBOPEYHE, MPOOJIEMY, YCTaHABIMBATH
HUCKOMOE M JlaHHO€, (hOpMUPOBATh TMIOTE3Y, apryMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHHUE;
MIPOBOJUTH CAMOCTOATEIbHO CIUIAHWPOBAHHBIHN SKCIIEPUMEHT, UCCIIEJOBAHHE
[0 YCTaHOBJEHHUIO OCOOEHHOCTEW MaTeMaTUYecKoro oObeKTa, SBJICHHs, Ipolecca,
BBISIBJICHUIO 3aBHUCHUMOCTEH MEXIy 0OBEKTaMU, SBJICHHUSIMH, MPOIECCAMU; CAMOCTOSITEILHO
dbopmynupoBarb 00OOIIEHUSI W BBIBOJABI IO pe3ylbTaTaM IMPOBEIEHHOTO HaOIIOACHUS,
UCCIIEIOBAaHUS, OLIEHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX pE3YyJIbTaTOB, BBIBOJAOB H
0000111eHII; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAKKE BbIIBUTATh

MIPEIIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBUSX.
PatGora ¢ undopmanueii:

BBIABJIATH ,Z[e(bI/II_[I/ITBI I/IH(i)OpMaI_II/II/I, JaHHBbIX, HeO6XO,Z[I/IMbIX U1 OTBCTA HA BOIIPOC

U U pELICHUs 3a/1aud; BbIOMPaTh WH(GOPMALMIO M3 HMCTOYHHUKOB DPAa3JIMYHBIX THIIOB,

AHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3INYHBIX BU/IOB

1 GopM IpeacTaBIeHHs; CTPYKTYpUPOBaTh MH(OPMALIUIO, MPEACTABIATh €€ B Pa3IMYHBIX

bopmax,

WILTFOCTPUPOBATh Tpaduvecky; OIEHUBATh HAAEKHOCTh HHOOPMALUH MO CAMOCTOSTEIHHO
c(OpMyYIHPOBAHHBIM

KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEpCaIbHbIE y4eOHbIE JeHCTBHUA:



BOCHPUHHUMATH U (POPMYIHPOBATH CYXIECHUS B COOTBETCTBHH C YCIOBHUSIMHU
n nciaMu O6IJ.[CHI/ISI, SACHO, TOYHO, I'PAMOTHO BBIpAXAaTb CBOIKO TOYKY 3PCHUSA B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, AaBaTb IHNOACHCHHA II0 XOAYy PCIICHHUA 3aJadld, KOMMCHTHPOBATH
HOJTy4EeHHBIH pe3ysbTaT; B X0A€ 00CYKIECHHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CyXIaeMoi
TCMBI, HpO6JIeMBI, pemaeMoﬁ 3aZla4yy, BbICKA3bIBATbh UACH, HALICJICHHLIC HA IMOUCK PCIICHUA,
COIIOCTABJIATH CBOU CYXXACHHA C CYXKACHHUAMU JPYIrux y4aCTHUKOB AWajiora, O6Hapy7KI/IBaTI)
pa3nuymre U CXOJCTBO TMO3UIHIA, B KOPPEKTHOH Gopme (HopMyTHpoBaTh pa3HOTIACHS, CBOU
BO3paKCHUA, MPEACTABJIATh PE3YJIbTAaThl PCHICHUA 3ada4dM, SKCIICPUMCHTA, WCCICAOBAHMAI,
MPOEKTa, CAMOCTOSITEILHO BBIOMPATh (hOpMaT BHICTYIUICHUS C YU4ETOM 3aa4 MPE3EHTAIUU U
0COOEHHOCTEH ayJUTOPHH.

PeryasitTuBHble yHMBepcajibHbIe YueOHblIe AelicTBust Camoopranusanus:

COCTaBJIATh IJIaH, aJTOPUTM peIlIeHUs 3a/a4M, BBIOMPATh CIOCOO pelIeHus ¢ y4ETOM
HUMEIOILIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATh
BAapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU [I03HABATENBbHOW peQieKCHH KaK OCO3HAHHUS COBEPIAaeMBbIX
JEUCTBHI U MBICTUTENBHBIX TPOLIECCOB, UX PE3YJIBTATOB, BIAJIETh CIOCOOaMU CaMOTIPOBEPKH,
CaMOKOHTPOJISl Tpollecca U pe3yibTaTa pelIeHHs MaTeMaTU4YecKoil 3ajauu; MpenBUJIETh
TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELLICHUH 33a4H,

BHOCHUTH KOPPEKTHUBHI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISBICHHBIX TPYJHOCTEH; OLIEHUBATh COOTBETCTBHE PE3YJIbTATA LIEIH U YCIOBUSM,
OOBSICHATh IPUYHHBI

JOCTH)KEHUSI WM HEAOCTHKCHMs Pe3yJIbTaTOB JEATENbHOCTH, HAXOAWUTh OLIMOKY, 1aBaThb
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1esITeIbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIAMBUYaIbHOM paOOTHI IPH
peleHnr Y4eOHBIX 3a/a4, MPHUHUMATh IIeJIb COBMECTHOHM JEATENIbHOCTH, IUIAHHUPOBAThH
OpraHu3aIio COBMECTHOM PaOOTHI, pacIIpeIeNITh BUBI paOOT, JOrOBapUBATHCS, 00CYKIATh
Iporecc W pe3yiapTar paboThl, 0000IIaTh MHEHHUS HECKOJBKUX JIIOJICH; Y4acTBOBaTh B
rpynnoBbix popmax paboTsl (00CyKIeHUS, 0OMEH MHEHHIA, «MO3TOBBIE IITYPMbI» U UHBIE),
BBITIOJIHATh CBOKO YacTh Pa0OThl U KOOPJMHUPOBATH CBOW JICHCTBHS C JPYrUMH YICHAMH
KOMaHJIbl, OIICHMBATh KAueCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT TIO KPHUTEPHSIM,
CcOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

INPEIMETHBIE PE3YJIbTATDBI

K kon1y 10 ki1acca oOyyaromuicss HayqYuTCs:

e CcBOOOJIHO ONEPUPOBATH OCHOBHBIMM MOHATUSIMH CTEPEOMETPUU IIPU PEIICHUH 3a/1a4u
U IPOBEJICHUN MAaTEMAaTHUYECKUX PacCyKICHU;

® I[IPUMEHATh AKCUOMBI CTEPEOMETPUM U CJIEACTBUA W3 HHUX INpPHU PELICHUH
r€OMETPUYECKUX 3a/1a4;



e KJaccu(UIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE, IJIOCKOCTEH
B [IPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH OHATHIMH, CBSI3AHHBIMHU C YTJIaMU B IPOCTPAHCTBE: MEXKIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKLY IIPSIMOM U IJIOCKOCTBIO;

e CcBOOOJHO OTIEPUPOBATH MOHATHAMH, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pPAacroO3HABATh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (IIpHU3Ma, MHUPaMUIA,
MIPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

e KJaccu(UIMPOBATH MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHUS ISl KIIACCH(PHUKALINN;

e CcBOOOJHO OTEPUPOBATH IMOHATUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

®  BBINOJIHATH MAapaAJIJIENIbHOE, [IEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBaHHUE QUTYP
Ha IUIOCKOCTb, BBIIOJHATH N300pakeHus (GUTyp Ha MII0CKOCTH;

® CTPOUTH CEUEHUS MHOTOIPAHHUKOB Ppa3MYHBIMU  METOJAMH,  BBINOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYpP: BUJI CBEPXY,
cOOKYy, CHU3Y;

® BBIYUCIATH IUIOHIAJM [OBEPXHOCTEW MHOTOTPAaHHUKOB (MpU3Ma, NUpaMUIa),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (QUTYPHI;

e CBOOOJIHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJIUHATaAM
B IIPOCTPAHCTBE;

®  BBINOJIHATH ACHCTBUS HaJl BEKTOpaMH;

e pemarh 3aJa4d Ha J0Ka3aTeJbCTBO MATEMaTHMYECKUX OTHOLICHWH M HaXOXKJEHHE
Tr€OMETPUYECKUX BEJIWYMH, TPUMEHSAS U3BECTHbIE METOAbl IPU PELICHUU
MaTEMaTUYECKUX 3aJau MOBBIIIEHHOTO M BEICOKOTO YPOBHS CJIOKHOCTH;

® IPUMEHATh  MpOCTEeHIIMEe  IpOTrpaMMHBIE cpeAcTBa M JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUECKHX 3a/1a4;

® u3BJEKaTb, MpeoOpa3oBbIBATH W UHTEPHPETHPOBATH  HMH(POPMALMIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTrypax, NPEACTaBICHHYIO Ha uepTexax U
PHUCYHKaX;

® [IPUMEHATh IOJYYEHHbIE 3HAHMS HA IMPAKTUKE: CPABHMBATH W AHAIM3UPOBATH
peabHble CUTYaLluH, IPUMEHATh U3yUEHHbIE TIOHATHS B IIPOLIECCE TIOMCKA PELIeHUs
MaTeMaTH4ecku Cc(HOpMYIMPOBAHHOM MpoOJieMbl, MOJEIUpPOBaTh peajlbHbIE
CUTyallUl Ha fA3bIKE TEOMETPHM, HCCIEeI0BaTh IOCTPOEHHbIE MOJEIH C
UCIOJIb30BAHUEM T€OMETPUYECKUX MOHATUH M TEOpeM, ammapara ajareopsl, penarb
IIPAKTUYECKHE 3a]aull, CBSI3aHHbIE C HAXO0XKIEHUEM IeOMETPUYECKUX BEIHUHUH;

® UMEThb NPEACTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS F€OMETPUM KaK COCTaBHOM
4acTu (pyHAaMEeHTa Pa3BUTHSI TEXHOJIOTHI.

1. COAEP) KAHUE TEM YUEBHOI'O KYPCA
Yuciaa 1 BbIYMCTIEHUS
Panmonanbueie yncna. OOBIKHOBEHHBIC U IECATUYHBIC APOOU, TIPOIEHTHI,
OeckoHeuHbIe Tiepuoanueckue aApoou. [Ipumenenune npobeit U MPOIICHTOB AJIs PELICHUS
MPUKJIAJAHBIX 3a4a4 U3 PA3IMYHBIX OTPACIIEN 3HAHUM U PEAIbHOM KU3HMU.



JleiicTBUTENIbHBIE yucna. Panmonanbusle u UppanuOHaIbHbIE

yrcaa. ApudMeTHuecKre Onepaiy ¢ AeHCTBUTEIbHBIMH YCIaMi. Moaynb
JEeWCTBUTENFHOTO YHCIIA U ero cBoMcTBa. [IpnOImKEHHbIC BRIYUCICHUS, TPaBHIIIa
OKpPYTJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa BBIUYUCICHUH.

Crenenbp ¢ uensiM mnokaszateneMm. bunom Hpiorona. Vcnonbs3oBanue moaxosinen
(opMBI 3anHCH ICHCTBUTEIBHBIX YUCEI ISl PEUICHUS PAKTUYECKUX 33134 U TPEACTaBICHUS
JTAHHBIX.

ApupmeTHuecKnii KOpeHb HATYpaIbHOMN CTEIICHH U €TO CBOMCTBA.

CreneHnp ¢ panyoHalIbHBIM IOKa3aTelIeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTeseM.

Jlorapudwm uuncna. CoiictBa norapudma. JleciTuuHble U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YHUCIIOBOT0 apryMeHTa. ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO apryMeHTa.

YpaBHEHHUs 1 HEPABEHCTBA.

ToxaecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHMS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBRa.

OcHOBHBIE METOJbl pEUICHHs] LEeNbIX W JAPOOHO-pallMOHAJIbHBIX YpPaBHEHUH U
HEpPaBEHCTB. MHOTOWIECHBI OT OJHOW NMEPEMEHHOM. /[eneHne MHOrouwieHa Ha MHOTOYJIEH C
ocratkoM. Teopema be3y. MHorousens! ¢ ueiasiMu kodpduimenramu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHU, COIEPIKAIINX CTETIEHU U KOPHU.

Hppauunonansusle ypaBHeHUsA. OCHOBHBIE METOAbl PELICHUS HUPPALUOHAIBHBIX
YpaBHEHUH.

[TokazarenbHbie ypaBHeHUsA. OCHOBHBIE METO/IbI PELLICHHUS IOKA3aTEIbHBIX YPABHEHUI.

[IpeobpazoBaHue BhIpaKEHUN, CONEPKAIINX JOTAPHU(PMBI.

Jlorapudmuueckrue ypaBHeHHs. OCHOBHBIE METOJBI pEUIEHUS JorapupMuuecKux
YpaBHEHUU.

OcHoBHble TpuroHomerpuueckue ¢opmyisl. [IpeodbpazoBanue TPUTOHOMETPUUECKUX
BBIpKECHUI. PellleHre TPUroHOMETPUIECKUX YPaBHEHHUM.

Pemienue cucrem NUMHEHHBIX ypaBHEHUN. Marpuila CUCTEMbI JTUHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero reOMETPUYECKUA CMBICIT M CBOMCTBA, BBIYHUCIECHUE €O
3HAQUYEHMs, NPUMEHEHUE OIpPEAENIUTENs JUIsl PEIICHHs] CUCTEMbl JIMHEHHBIX YPABHEHUHU.
Pemrenne npuknaaHeIx 3aJa4 ¢ NOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHEeHMU. MccnenoBanue
MIOCTPOEHHOM MOJIENIM C MOMOILBIO MAaTPHUIL] U OIIPEICTUTENCH.

[TocTpoenne MmaTeMaTHUECKUX MOJENIEH peaTbHOM CUTYallMU C TIOMOUIbIO YPABHEHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a]ad U
3a/1a4 U3 pa3IMYHbIX 00JaCTei HayKH U peaIbHOM JKU3HMU.

DyHKUUH U TPaPUKHU
®Oynkius, cnocoObl 3aanus QyHKIUHM. B3aumHo oOpatHble QyHkimu. Kommosumms
¢bynkuuit. I'paduk pyHkunu. SnemeHTapHble Ipeodbpa3zoBaHus rpadUKoB (GyHKIIMHA.
OO6nacte ompeneneHuss M MHOXECTBO 3HadeHud ¢yHkuuu. Hymm  dyHkumn.
ITpomexxyTku 3HakonocTossHCTBA. YETHBIE U HeuéTHble pyHKuuu. [lepuoauueckue GyHKINU.
[TpomexxyTkn MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHUMYMBI (pyHkunu. Hanbonsiiee
Y HauMeHbIllee 3HauUeHHs (PyHKIUN Ha IPOMEXYTKE.
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JluneiiHas, KBajpaTU4YHAss ©  JPOOHO-TMHEHHass  QyHKOHH. DJIEMEHTapHOe
MCCIIEIOBaHUE U TIOCTPOCHUE MX TPAPUKOB.

Crenennasi GyHKIUS ¢ HATypaJIbHBIM U LIEJbIM IoKa3ateneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpauk KOpHS N-0i CTENEeHU Kak (YyHKIUU 0OpaTHOM CTENEHH C HATypaJbHBIM
MIOKa3aTeIIEM.

[lokazarenpbHass u Jsorapupmuyeckas (QYHKUMM, MX CBOMCTBa M  rpaduku.
Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelIeHUs] ypaBHEHUH.

Tpuronomerpudeckass OKpPYKHOCTb, OIpPENEICHUE TPUTOHOMETPUYECKHX (DyHKIMiA
YHCJIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCHMOCTH B peEallbHbIX IHpoleccax M sABieHusX. ['paduku
peanbHBIX 3aBUCUMOCTEN.

Havyana maTemaTu4eckoro anajimsa

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIEOBATEIbHOCTE. MeTton
MaTeMaTU4eCKOU HUHAYKIHUH. MoHoToHHEIE U OTPaHUYCHHBIC IMMOCICAOBATCIIBHOCTH. I/ICTOpI/ISI
BO3HUKHOBEHHS MAaTEMaTHYECKOTO aHaIN3a KaK aHAJIN3a OECKOHEYHO MaJbIX.

ApubmMernueckass U TEOMETpUYECKas Tporpeccu. becKoHeuHO yObIBaroIIas
reomeTpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETPHUECKOU
nporpeccuu. JIMHEHWHBIN W SKCHOHEHUMalIbHBIM pocT. Yucno e. PopMyna CIIOKHBIX
MpoIEeHTOB. VMcrnonb30BaHME TPOTPECCHM I PEIICHUS peajbHBIX 3a1ad MPHUKIATHOTO
Xapakrepa.

HemnpepsiBHbie (yHKIIMM ¥ WX cBOWcTBa. Toukm paspeiBa. ACHMITOTHI TpauKoB
¢dbynaknumii. CBolicTBa (PyHKIIMIA HEMPEPHIBHBIX HAa OTpe3Ke. MeTo 4 MHTEPBAJIOB JIs PEIICHUS
HepaBeHCTB. [I[puMeHeHHEe CBOMCTB HEMPEPHIBHBIX (DYHKIIMMA 711 PEIICHUS 3a/1a4.

[lepBass u BTOpas mnpousBogHbie GyHKIHUHU. OmnpeneneHue, TEOMETPUUECKUA |
(bM3UYECKU CMBICI MMPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy QyHKITHH.

[IpousBomubie sneMeHTapHBIX GYHKIUNA. [Ipow3BogHAs CyMMBI, TPOU3BEICHUSA,
YaCTHOTO U KOMITO3ULIUU (DYHKITHIA.

MHo:xecTBAa M JIOTHKA

MHOK€eCTBO, OIepaldi HaJl MHOXXECTBAaMU M WX CBOWCTBa. Jlmarpammbl Dinepa—
Benna. IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapaTra Jjis OINKMCAHHUS pPeabHBIX
MIPOLIECCOB U ABJICHUH, MPU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEAMETOB.

OnpeneneHHe, TCOpEMa, CBOMCTBO MaTEMaTU4YCCKOI'O O6T>€KTa, CIICACTBHC,
A0Ka3aTCJIbCTBO, PaBHOCUJILHBIC YPABHCHU.

IV. TEMATUYECKOE IIJIAHUPOBAHME C OINPEJAEJEHUEM OCHOBHBIX
BUJIOB YYEBHOM JESATEJILHOCTH YYALIIUXCS

10 KJIACC
KoauvecTBo yacos DJIeKTPOHHBbIE
Ne | HammenoBanme
(uudposbIe)
n/ | pa3sgenoB u TeM Bcer | Koutposbn | IIpakTnueck
o0pa3oBaTe/ibH
n NPOrpaMMmel 0 ble padoThI ue padoThl
ble pecypchl
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Bsenenue B
CTEPEOMETPHUIO

23

Bzanmnuoe
pacIoJIOkKEHNE
HpHMBIX B
MPOCTPAHCTBE

[TapannensHOCTH
IPsAMBIX U
IUIOCKOCTEN B
MPOCTPAHCTBE

[IepnenukynspHo
CTb IIPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE

25

VYriael n
paccTosTHUA

16

6 MHororpaHHUKH

BexTops! B
MIPOCTPAHCTBE

12

[ToBTOpEHME,
000011IeHNE U
CHCTEeMaTH3aIus
3HAHHHI

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102
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Komnuectso Tema KOHTPOJIBLHOM pabOTHI
KOHTPOJIbHBIX
pabot

1 KonTponsHast padora Ne |

1 KonTpospHast pabota Ne 2

1 KonTposnsHast padbora Ne 3

1 KonTtpospHas pabota Ne 4

1 KonTtpospHast padota Ne 5

1 Wrorosas koHTposibHas paboTa

6

V. CITOCOBbBI OHEHKH JOCTU/XKXEHUSA YYALLIUMUCS
IVIAHUPYEMBIX PE3YJIbTATOB
Kpurtepuu onenuBanus. Maremaruka. Anredpa. Ajiredpa u Hauajia aHaJIu3a.
I'eomeTpusi. BeposiTHOCTBH M CTATHCTHKA.

Jlyis olleHuBaHUS MPEIMETHBIX PEe3y/IbTaTOB MO yuyeOHOMY mpeamery «MaremaTuka»
OTIPEJIENIEHO MATh YPOBHEN JOCTHKEHUN YYalUXCsl, COOTBETCTBYIOLIUX OTMETKAM OT «5» 10
«1».

ba3oBhIil ypOBEHb JOCTHKEHUH — YpPOBEHb, KOTOPBIA JAEMOHCTPUPYET OCBOECHUE
y4eOHBIX IEHCTBUI C OMOPHOM CHCTEMOI 3HAHMN B paMKax JHana3oHa (Kpyra) BbIJIEIEHHbIX
3amad. OBianeHne 0a30BbIM YPOBHEM SIBIISIETCS 00CMAmMOYHbIM JUIsl TPOJOJDKEHUS O0yUEeHUS
Ha cJeayrollel cTyneHn o0pa3oBaHus, HO HE 10 Mpo(UILHOMY HampasieHuto. JlocTmxeHno
0a30BOr0 ypOBHSI COOTBETCTBYET OIIEHKA «YJOBJIIETBOPUTEIBHOY» (MM OTMETKA «3», OTMETKa
«3a4TCHOY).

[IpeBpiieHue 6a30BOro ypoOBHSI CBHUJETENBCTBYET 00 YCBOEGHUU OIOPHON CHCTEMBI
3HAHMI Ha yPOBHE OCO3HAHHOTO MTPOM3BOJIBHOTO OBJIa/ICHUSI YUCOHBIMU ACHCTBUSIMH, a TAKKE
0 Kpyrosope, mupoTe (WJId H30MPATETLHOCTH) WHTEpecoB. llenecooOpa3Ho BBHIACIUTH
CIIeyIOIIKeE JBa YPOBHSI, IPEBBILIAIONINE 0a30BBIi:

* TIOBBIIICHHBI ypPOBEHb JOCTHKECHHS IUIAHUPYEMBIX pe3YNbTaTOB,
OIICHKA «XOPOLIO» (OTMETKA «4»);

* BBICOKMI YPOBEHb [OCTHKEHHUS IUIAHUPYEMBIX PE3yJbTaTOB, OLEHKa
«OTIUYIHO» (OTMETKA «5»).

[ToBbIlIEHHBIH U BBICOKUN YPOBHU JOCTHKEHUS OTIMYAIOTCA IO MOJHOTE OCBOCHUS
IUIAHUPYEMBIX ~ pE3yNbTaTOB, YPOBHIO  OBNQJE€HUS  Y4€OHBIMU  JEUCTBUAMU U
c(OpMUPOBAHHOCTHIO UHTEPECOB K JAHHOM MpPEAMETHOM 00J1acTH.

WnnuBuayanbHble TpaeKTOpUM OOydeHUs OO0yYaromMXcs, JE€MOHCTPHUPYIOIIUX
MOBBIIIEHHBIA U BBICOKUN YPOBHH JIOCTIDKEHUH, lenecoobpazHo (GopMHUpPOBATH C Y4E€TOM
MHTEPECOB 3TUX oOOydaroummxcs M WX IUTaHOB Ha Oynymiee. [lpu Hamuuuu yCTOMYMBBIX
UHTEPECOB K YueOHOMY TMpeAMETY W OCHOBATENbHON MOATOTOBKM IO HEMY TaKHe
oOyyaronuecst MOTyT OBITh BOBJIEYEHbI B IPOEKTHYIO JEATENbHOCTb I0 MpEeaAMeTy U
COPUEHTHPOBAHBI Ha MPOI0JDKEHNE O0YUeHHSI B CTAPILUX KJIaccax Mo JAaHHOMY IpoduIIio.

Jis onmMcaHUs MOATOTOBKH OOYYAIOIIMXCS, YPOBEHb JIOCTH)KEHUN KOTOPBIX HHKE
6a30B0ro, 11€J1eC000pa3HO BBIICINUTh TAK)KE /IBa YPOBHS:

- HU3KHHA YPOBEHb NOCTIKEHUH, OLlEHKa «IIoXo» (oTMeTka «l», «2»), He IOCTHKEHHE
0a30Boro ypoBHs (MOHWKEHHBIN U HU3KUH YPOBHU JOCTHXKEHUH ) GUKCHPYETCs B 3aBUCUMOCTH
0T 00bEMa U YPOBHS OCBOCHHOTO M HEOCBOEHHOT'O COJIEP)KaHUs IpeIMETa.
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Kak mpaBuiio, MOHWKEHHBIH YPOBEHb JTOCTHKEHUN CBHUJIETEIBCTBYET 00 OTCYTCTBHH
CHCTEMaTHYeCKOW 0a30BOM MOJArOTOBKH, O TOM, YTO OOYYarOIIMMCS HE OCBOCHO NaXe U
MIOJIOBHHBI IJIAHUPYEMBIX PE3YJIbTaTOB, KOTOPbIE OCBAUBAET OOJBIIMHCTBO OO0YYAIOUINXCS, O
TOM, YTO UMEIOTCS 3HAYMTENIbHbIC MPOOETBl B 3HAHUSAX, JajbHelee o0ydeHne 3aTpyIHEeHO.
[Tpu sToM OOyYarOUIUIICS MOKET BBINOJIHATH OTACIBHBIC 33JaHHUS TOBBIIICHHOTO YPOBHS.
Jannas rpymnmna odyuarommxcs (B cpeaHeM B xoje oOydeHus coctapiisitonias okoio 10 %)
TpeOyeT CrenualbHON TUarHOCTHKY 3aTPyJHCHUH B O0yICHHH, TPOOCIIOB B CUCTEME 3HAHUI
Y OKa3aHUs IeJICHANPaBIeHHON TIOMOIIH B JIOCTI)KEHUH 0a30BOTO YPOBHSI.

Hu3zkuil ypoBeHb 0CBOEHMSI INIAHUPYEMBIX PE3Y/IbTaTOB CBUAETENBCTBYET O HAJTUUUU
TOJBKO OTAENBHBIX (parMeHTapHbIX 3HAHUN 10 TMpeAMETy, JajbHeilliee oOyueHue
MIPaKTUYECKU HEBO3MOXHO. OOy4aromMMcs, KOTOpble JEMOHCTPUPYIOT HU3KUN ypOBEHb
JOCTIKEHHH, TpeOyeTcsl CrienuaibHasi IIOMOIIb HE TOJIBKO 10 y4eOHOMY MpenMeTy, HO U 110
(hopMHUpOBaHHMIO MOTHUBALIUM K OOYyYEHUIO, Pa3BUTHIO MHTEpeca K HM3y4aeMOM IpeaMETHOU
o0nacTv, NOHMMAHUIO 3HAYUMOCTH MpeAMeTa Uil JKU3HU U JAp. ToNbKO Hanuuue
MOJIOKUTETTLHOW MOTHUBAIIMM MOKET CTaTh OCHOBOM JIMKBUAALUK MPOOETOB B 00y4eHUH IS
JTAHHOM TPYIIIBI 00YJIarOITUXCS.

Dopmbr KOHMPONA:

- YCTHBIH OTBET,

- KOHTpOJIbHAs padoTa,

- caMocCToATeIbHAas padoTa,

- MaTeMaTU4YEeCKUI TUKTaHT,

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

HopMBbI 011eHOK NHCbMEHHBIX Pa0doT (KOHTPOJIbLHAsI padoTa, caMoCTOsATeIbHAs padoTa,
TeKylas NucbMeHHas padora) no marematuke B V—XI ki1accax.

Conepxanue 1 00bE€M MaTepuaa, BKII0YaeMOro B KOHTPOJIbHbBIE MUCbMEHHbIE PaOOTHI,
a TaKke B 3aJaHMS 1 TOBCEJAHEBHBIX IHMCBMEHHBIX YIPAXHEHUW, OINPEACISIIOTCS
TpeOOBaHUAMH, YCTAHOBIEHHBIMH 00pa30BaTEIbHON POrPaMMOi.

[To xapakTepy 3agaHuii TUCEMEHHBIE PAOOTHI COCTOSIT:

a) TOJBKO U3 MPUMEPOB;
0) TOJIBKO M3 3a/1a4;
B) U3 3aJa4 U IPUMEPOB.

OneHka NMUCBMEHHOW pabOThl OMpENeNseTcss ¢ y4eTOM IMpexae BCEero ee oOIIero
MaT€MaTH4YE€CKOr0 YpOBHS, OPUIMHAJIBHOCTH, IIOCJIEI0BATEIBHOCTH, JIOTUYHOCTH €€
BBITIOJIHEHUS, a TAKXKE YMCiIa OMMOOK U HEJIOUETOB U KauecTBa oopmiieHus: paboThl.

Ommbka, nosmopsawowascs B 01HON padoTe HECKOJBKO pa3, pacCMAaTPUBAECTCS KaK 0OHA
owuoKa.

3a opghoepaguueckue owubku, NOMYIIEHHBIE YYCHHUKAMU, OLIEHKA He CHudcaemcs, 00
opdorpaduyecknx omuOKax AOBOIUTCS A0 CBEACHHS MperojaBaTelisi PYCCKOrO S3bIKa.
Opnako oOmHMOKM B HANMHCAHUU MAMEMAMU4eckux mepMuHos, YxKe BCTPEUYaBIIMXCS
IIKOJIbHUKAM KJIacca, IOJDKHBI YYUTHIBAThCS KaK Hedouemsl B paboTe.

IIpu oneHke MMCbMEHHBIX PadOT MO MaTeMATHKe Pa3jIM4Yal0T 2pydvie ouiudKu,
OWUOKU U HeOoYembl.

I'pyobimu B V—XI Kjaccax CUMTAIOTCS OIIMOKH, CBsI3aHHbIE C BOIPOCaMH,
BKIIFOUEHHBIMH B « TpeOogarnus K YpO8HIO NOO20MOBKU OKAHUUBAIOWUX HAUATILHYIO WKOJLYY
o0pa3oBaTeNbHBIX CTAHIAPTOB, a TaKXkKe MOKAa3bIBAIOIIUE, YTO YUYEHUK HE YCBOWJ BOIPOCHI
M3YYEHHBIX HOBBIX T€M, OTHECEHHbIE CTaHAaPTaAMHU OCHOBHOTO O0IIIEro 00pa3oBaHUs K YUCITY
00s3aTeNBHBIX 7151 YCBOCHUSI BCEMU YUCHUKAMH.

Tax, HampuMep, K TPyObIM OTHOCSITCSI OIIUOKU B BBHIYHUCIICHUSX, CBHJICTEIICTBYIOIIHNE O
HE3HAHUU TaOIHIIBI CIOKEHUS WK TaOIUIIBl YMHOKEHHUS, CBS3aHHBIE C HE3HAHUEM aJrOprUTMa
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MMUCbMEHHOTO CJIOKEHUSI ¥ BBIYMTAHUS, YMHOXKEHUS W JICJICHHSI Ha OJIHO- WU JIBY3HAYHOE
YHCIIO U T. 1., OITMOKH, CBUACTEIHCTBYIONINE O HE3HAHUH OCHOBHBIX (DOPMYIT, IPABHII M SIBHOM
HEYMEHUU WX TMPUMEHATh, O HE3HAHWU NPHEMOB pEIICHUS 3a1ad, AHAIOTHYHBIX paHee
W3YYCHHBIM.

Ipumeuanue. Eciu TpyOasi ormmbka BcTpedaeTcss B paboTe TONBKO B OJTHOM CIIydae U3
HECKOJIbKUX aHAJIOTUYHBIX, TO MPH OIIEHKE pabOThI 3Ta OIIMOKA MOXKET OBITh MpHUPaBHEHA K
HETpyOoi.

[Ipumepamu HeepyObIX owubOOK SBISIOTCA: OIIMOKH, CBS3aHHBIE C HEIOCTATOYHO
MIOJIHBIM YCBOGHUEM TEKYIIET0 Y4eOHOrO MaTepHaia, He BIOJHE TOYHO C(OPMYIUPOBAHHBIN
BOIIPOC HJTU MOSICHEHHE TIPY PEIICHUH 331a91, HETOYHOCTH TP BBITIOJIHEHUU T€OMETPHUSCKUX
IIOCTPOCHUM U T. II.

Heoouemamu  CUUTAIOTCS  HEPALMOHAIBHBIE  3allUCH  IPU  BBIYMCICHUSX,
HEepalMOHANbHbIE MPHEMBI BBIUMCIICHHH, NpeoOpa3oBaHUl M peHIeHWH 3aj1a4, HeOpeKHOe
BBITIOJTHEHUE YEPTEKEH M CXeM, OTJICIbHBIC TIOTPEITHOCTH B (POPMYITHPOBKE MOSCHEHUS HITH
oTBeTa K 3amade. K HepmoyeraM MOXKHO OTHECTH M JIpYTHMe€ HEIOCTAaTKH pabOThI, BHI3BAHHBIC
HEJIOCTaTOYHBIM BHUMaHUEM YYalINXCs, HA MPHUMEp: HETOJHOE COKpalleHue ApoOei wim
YJICHOB OTHOIIIEHUS; OOpaIeHIe CMENIAaHHBIX YHCENT B HEMPABWIBHYIO IPOOB TPU CII0KCHUU U
BBIYMTAHWW; TPONYCK HAWMCHOBAHWW, TIPONMYCK YHCET B TPOMEKYTOUHBIX 3aIHCIX;
nepecTaHoBKa IU(P MPH 3aMTUCH YHCEIT;, ONIHOKH, JTOTYIICHHBIC TIPH MEPEITUCHIBAHUY H T. TI.

OrneHka THMCBMEHHON pabOTBI 1O BBIMIOJTHCHHUIO BBIYHCIUTEIBHBIX 3aJaHAA U
anredpanveckux nmpeodpazoBaHuit

Boicokuii ypoeenv (ommemka «5») cTaBUTCS 3a O€3YKOPH3HCHHOE BBITIOJHEHHUE
MMCBbMEHHOM paboThl, T. €. a) €l pellieHne BCeX MPUMEPOB BEpHOE; 0) ecu Bce JeMCTBUS U
nmpeoOpa3oBaHUsl BBITIOJHEHBI TMPABWIBHO, 0€3 OIHMOOK, BCE 3alMCH XOJa PEIICHHS
PacmoJioKeHbl TIOCIeI0BATENbHO, a TAaKXKe CAejlaHa TPOBEPKa PEIICHHs B T€X CIIydasx, KOrjaa
3TO TpedyeTcs.

ITosvtumennotit yposenv (ommemra «4») cTaButcs 3a paboTy, KOTOpas BBIIIOJIHEHA B
OCHOBHOM IIPaBWJIbHO, HO JOMYIIEHA OJHA (HerpyoOas) ommoKa Uiy IBa-TPH HEI0YeTa.

basoewtit yposenv (ommemrka «3») CTaBUTCS B CICAYIOIINX CIyJasiX:

a) eciii B paboTe nMeeTcs oJHa Ipydast ommoka 1 He 60Jiee 0THOM HerpyOoi OmMOKH;
0) MpY HAJTMYUKA OJHOU IPyOOM OITMOKY U OJTHOTO-/IBYX HEJIOUYETOB;

B) PU OTCYTCTBUU I'PYOBIX OMIMOOK, HO MPU HATMYUH OT ABYX JI0 YeThIpeX (HETpyOhIX)
OIINOOK;

T') IPU HAJTUYHMH JIBYX HETPYOBIX OIMIMOOK M HE 00Jiee TpeX HEI0UETOB;

1) IPU OTCYTCTBUU OIIMOOK, HO MPU HAIMYUH YETHIPEX U 00Jiee HEJOUETOB;

€) €CJIM BEPHO BBITIOJIHEHO 00JIee TIOJIOBUHBI 00beMa BCei padOTHI.

Husce 0a306020 yposenv (ommemka «2») CTaBUTCS, KOTJa YHCIO OIIHOOK
MIPEBOCXOIUT HOPMY, IIPU KOTOPOW MOXKET ObITh BBICTABJICHA MOJOXUTENbHAS OLEHKA, WU
€CJIM MIPABUJIBHO BBIIIOJIHEHO MEHEE 10/108UHbI BCEH paOOTHI.

Ipumeuanue. OTMETKA «5» MOXKET OBITh MOCTABIIEHA, HECMOTPS HA HAaJIM4KUE OJHOTO-
JIBYX HEIOYETOB, €CIIM YYEHUK Jall OpPUTHHAIILHOE PEllIeHUe

3aJlaHuM, CBUJIETEIBCTBYIOIIEE O €r0 XOPOIIeM MaTeMaTHUECKOM Pa3BUTHH.

Onenka nNuCcbMEeHHOH padoThl 10 PEIICHHI0 TEKCTOBbIX 3a/1a4
Buicokuii ypoeenv (ommemrka«5») craBUTCS B TOM Ciydae, KOTJa 3ajaya pelleHa
MPAaBUIIBHO: XOJ1 PELICHU 33a]Jauil BEpEeH, Bce ASHCTBHS U PeoOpa30BaHMs BHIIIOJIHEHBI BEPHO
U palMOHAJbHO; B 3a/a4e, pElIaéMOM ¢ BOIPOCAMU WJIM NOSICHEHHUAMHU K JEHCTBHSIM, JAHBI
TOYHBIE U NPaBUJIbHBIE (POPMYIMPOBKH; B 3a/laue, peIaeMoil ¢ OMOLIbIO YpPaBHEHHUSI, JaHBI
HE00X0IMMBbI€ MOSICHEHUS; 3aIIMCH TIPABUIIbHBI, PACIOJI0KEHbI OCIEeI0BATEIbHO, JaH BEPHBIN
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Y MCYEPIBIBAIOLINI OTBET HA BOTPOCHI 33aJ[auMl; CAeJaHa MPOBEPKa PEHICHus (B Te€X CllydasX,
KOr/1a 9T0 TpeOyercs).
ITosviumennotit yposens (ommemxa «4») CTaBUTCS B TOM CIIy4ae, €CIIH IPH TPABHILHOM
XOJI€ PELICHH 3a/]auu JOTyIeHa OJJHa HerpyoOast ommnoOKa UK JBa-TPU HEJ0YeTa.
bazoevlit yposenv (ommemka «3») CTaBUTCS B TOM cCllydae, €CJIM XOJ PEIICHUS
MpaBWIBHBIN, HO: a) JOMyIIeHa OJHa rpyOas omuOka u He Ooyiee oqHOW HerpyOoii; 0)
JIoTyllleHa OJHa Irpybas ommOka v He OoJiee JBYX HEIOYETOB; B) JOIYILIEHbl TPU-YETHIPE
HEerpyOble OMMOKH NMPH OTCYTCTBHH HEIOYETOB; T) JOMYIIEHO He 0ojee ABYX HErpyObIxX
OomMOOK M TPEeX HEIOYETOB; J) MPH OTCYTCTBMHU OIIMOOK, HO TpU Hamuuuu Oojiee Tpex
HE/I0YETOB.
Huosice 6a306020 yposenv (ommemka «2») CTaBUTCS B TOM Cllydae, KOTJa YHCIIO
OIMOOK MPEBOCXOAUT HOPMY, IPY KOTOPOH MOKET OBITh BHICTABIICHA TIOJIOKHUTEIbHAS OIICHKA.
Ilpumeuanus.
1. Otmetka «5» MOXeT ObITh IOCTaBJICHA, HECMOTPSI Ha HAJTMYNE OTIHCKH
WJIM HEeJI0YeTa, €CJIM YICHUK Jajl OPUTHHAIIFHOE PEIIeHUE, CBUACTEICTBYIOIIEE O €T
XOPOIIEM MaTeMaTHIeCKOM Pa3BUTHH.
2. [TonoxurenpHas oueHka «3» MOXET ObITh BBICTABJIEHA YUYEHUKY,
BBINIOJIHUBIIEMY PaOOTy HE MOJHOCTBIO, €CIM OH 0e30IIMO0YHO BBIMOIHUI OoJiee
MOJIOBUHBI 00beMa Bcell paboThI.

Ouemca KOMﬁI/IHI/IPOBaHHLIX IMMUCbMECHHBIX paﬁoT mo MmarTeMaTHukKe.

HI/ICBMGHHaSI pa60Ta IO MaT€MaTHKE, noAjICKaliass OICHUBAHHUIO, MOXKET COCTOATH H3
3a/1a4 ¥ MPUMEpOB (KOMOMHUpPOBaHHAs paboTa). B aTOM ciyuae nmpemnogaBaTenb cHavana qaét
MIPEIBAPUTEIIEHYIO OIICHKY KaXJIOW dYacTH pabOThl, a 3aTeM OOIIyi0, PYKOBOJCTBYSICH
CIIETYIOITUM:

a) ecau 00e yacTu paboThl OLIEHEHBI OJJMHAKOBO, TO 3Ta OTMETKA JIOJDKHA OBITH OOIIeH
JUTsl BCeH pabOoThI B 1IEJIOM;

0) eciu OIEHKHM YacTel pa3HATCS Ha OJUH Oalljl, HAPHUMEp, JaHBl OTMETKU «5» U «4»
Wi «4» 1 «3» U T. 1., TO 3a paboTy B 1I€JIOM, KaK MPaBUJIO, CTABUTCS HU3IIIAs U3 IBYX OTMETOK,
HO TIPHM 3TOM YYUTBHIBACTCS 3HAUCHHUE KaXKI0W U3 YacTeil paboThI;

B) HU3IIAS U3 IBYX JAaHHBIX OTMETOK CTABUTCS U B TOM CIIydae, €CJIM OJIHA 9acTh PabOThI
olieHeHa OaymuioM «5», a nmpyras — OamioM «3», HO B 3TOM ClIydae MIpPEroiaBaTellb MOXKET
OIIEHUTH TAKyI0 paboOTy B 1eJIOM 0auioM «4» IpH YCIOBHH, YTO OTMETKA «5» TMOCTaBJICHA 3a
OCHOBHYIO 4acTh paOOTHI;

T') €CJIM OJTHA M3 YacTel paboThI OlleHEHa 0a/IOM «5» WK «4», a Apyras — 6amioM «2»
uma «1», To 3a BCIo paboTy B IIE€JIOM CTAaBUTCS Ol «2», HO MPETOIaBaTelIb MOXKET OIICHHUTH
BCIO paboTy Oamiom «3» IpH yCIOBHUH, YTO BHICIIAS M3 JIBYX JAHHBIX OILEHOK MOCTaBIIEHA 32
OCHOBHYIO YacCTh paOOTBHI.

Ipumeuanue. OCHOBHOI CINTACTCS Ta YACTh pabOTHI, KOTOpas BKIIOYAET OOJIBIITUHI 110
o0bemMy miH HanboJiee BaXKHBIHN 110 3HAYSHHUIO MaTepHall o U3y4aeMbIM TeMaM MPOrPaMMBI.

Ounenka TeKylIMX NMCbMEHHBIX padoT

IIpn oleHKe TOBCENHEBHBIX OO0y4arommx paboT MO MaTeMaTHKe Y4UTelb
PYKOBOJICTBYETCS YKa3aHHBIMU HOPMaMH OLIEHOK, HO YUUTHIBAET CTEIIEHb CAMOCTOSITEIbHOCTH
BBITIONTHEHUST pabOT YdYalIUMUCS, a TaKKe TO, HACKOJIBKO 3aKperieH BHOBb H3Yy4aeMbIid
Marepua.

Oobyuaowjue  TTUCbMEHHBIE  padomwl,  BHIIOJHEHHbIE  yYAlIUMHUCA  BIIOJIHE
CaMOCTOSITEIBHO C MNPUMEHEHUEM paHee W3YYEHHBIX U XOPOULO 3aKpenieHHulX 3HAHUH,
OIICHUBAIOTCSI MAK dice, KaK U KOHMPOJibHble PAOOTHI.
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Oobyuaroujue NMCbLMEHHbBIE padOmbl, BHITIOJTHEHHBIE BIIOJIHE CAMOCTOSITENILHO, Ha TOJIBKO
YTO U3YYCHHBIE U HEOOCMAMOYHO 3aKpenieHHble IPaBUila, MOTYT OLICHUBATHCS HA OOUH OaLl
gblule, 9eM KOHTPOJIbHBIE PabOTHI, HO OTMETKA «5» U B 3TOM CITydae BBICTABIISETCS TOJILKO 3a
Oe3yKopu3HeHHO BBHITIOJTHEHHBIE PAOOTHI.

ITucomennsle padbomaol, BHINOTHEHHBIE B KJIACCE € NPe08apumenbHuiM paznopom uxX o
PYKOBOJICTBOM YUHUTEJIS, OLIEHUBAIOTCS HA 00UH OAJLT HUdHCe, YEM 3TO TIPEAYCMOTPEHO HOPMaMH
OIICHKHU KOHTPOJIBHBIX MUCbMEHHBIX paboT. Ho Oe3yrkopusnenno BRIIOTHEHHASI pa00Ta U B TOM
cllydae OIEHHBACTCS OaIIoM «5».

Jlomawinue nucomennvle padomsl OLCHHBAIOTCA TaK JK€, KaK KIAccHas pabora
00yJaromero xapakrepa.

HopMmbl 011eHOK MaTeMaTH4YeCKOr0 JUKTAHTA BbICTABJIAETCS € y4eTOM YHCJIa BEPHO
pelIeHHbIX 3aaHuI:
Bricoknii ypoBeHB (OTMETKA «5»): YUCIIO BEPHBIX OTBETOB -8.
[ToBbIIIEHHBINH YPOBEHB (OTMETKA «4»): UUCIIO BEPHBIX OTBETOB -7.
ba3oBeIif ypoBeHb (0TMETKA «3»): YMCIIO BEPHBIX OTBETOB-5,0.
Huxe 6a30Boro ypoBeHb (OTMETKA «2»): YUCIIO BEPHBIX OTBETOB MEHEe 5.

HopMbl onieHoOK TecTa:
Bricokuit ypoBeHb (0TMETKa «5) 4unciao BepHbIX 0TBETOB - 0T 90 10 100%.
[ToBbIlIEHHBIN YPOBEHB (OTMETKA «4»): UHUCIO BEPHBIX OTBETOB - OT 70 110 89%.
ba3oBblii ypoBeHb (OTMETKA «3»): YUCIIO BEPHBIX OTBETOB - OT 50110 69%.
Hwuskuii ypoBeHb (OTMETKa «2»): 9UCIIO BEpHBIX 0TBETOB - 0 - 49%.

HopMbl 011eHOK YCTHOT0 0TBETA:
Bbicoknii ypoBeHb (0TMeTKA «5») BBICTABIISIETCS, €CIIN YUAILIHICS:
- TOCJEeA0BaTENIbHO, YETKO, CBS3HO, OOOCHOBAaHHO W 0€30MMO0YHO H3Jaraet y4eOHBIH
Marepua;
- JaeT OTBET B JIOTHYECKOM IMOCIIEIOBATEILHOCTH C HCIOJIL30BAHHEM IPHUHATOM
TEPMHUHOJIOTHH;
- TOKa3blBaeT TIOHMMAaHUE CYIIHOCTH pacCMaTPUBAEMbIX IOHATUN, SBJICHUH U
3aKOHOMEPHOCTEH, TEOPHH, B3aMMOCBS3€H; YMEET BBIJIEIATh TJIABHOE, CAMOCTOSTEIBHO
MMOJTBEPIKIaTh OTBET KOHKPETHBIMU ITpUMEpPaMu, paKkTaMu;
- CaMOCTOSITENIPHO AaHAIM3UPYET M 0000IIaeT TEOPETUUYECKUA MaTepuayt, CBOOOJIHO
yCTaHABIWBAECT MEXKIPEJAMETHbIC (HAa OCHOBE paHee TMPUOOPETEHHBIX 3HAHWH) U
BHYTPHIIPEIMETHBIE CBSI3H;
- YBEpEHHO U 0e301IMO0YHO MPUMEHSET MOJyYeHHbIC 3HAHUS B PEIICHUHU HOBBIX, paHee He
BCTpPEUABIINXCS 33]1a4;
- palMoHAaNIbHO HCMOJb3yeT HArJISIAHBIE MOCOOMS, CIpPaBOYHBIE MaTepUaibl, y4eOHUK,
JOTIOTHUTEIBHYIO JTUTEPATypPy, IEPBOUCTOUHUKH;
- TPHUMEHSET YMOPSJIOYECHHYIO CHUCTEMY YCIOBHBIX OOO3HAUEHUU MpHU BEACHUU 3aIucei,
COTIPOBOXIAFOIIUX OTBET;
- UMeeT HeoOXOJUMbIE HaBBIKK Pa0OTHI C MpuOOpamu, YepTekaMu, CXeMaMu U rpaduxamu,
COIYTCTBYIOIIIUMU OTBETY,
- IOMYCKaeT B OTBETE HEJOYEThI, KOTOPHIE JIETKO UCIIPABIISIET MO0 TPEOOBAHUIO YUUTEIIS.
IloBbilIeHHBII YpOBeHb (0TMeTKA «4)) BHICTABISETCS, €CITU YUaIUHCS:
- TMOKa3bIBaeT 3HAHUE BCETO U3YYEHHOTO y4eOHOTO MaTepuana;
- JaeT B OCHOBHOM TNPaBUJIBHBIA OTBET; y4eOHBIH MaTepuan Hu3jiaraeT B 00OCHOBaHHOMN
JIOTUYECKOW TIOCTIENOBATEIILHOCTH C TPHUBEJACHUEM KOHKPETHBIX IPUMEPOB, MPH ITOM
JOMYCKaeT OJHY HerpyOyro oImMOKYy WM He Oojee ABYX HEJOYETOB B HCIOJIb30BAaHUU
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TEPMUHOJIOTHH  y4eOHOTO TpeaAMeTa, KOTOpBIE MOXET HCIPAaBUTh CAMOCTOSITENBHO;
aHAJTM3UPYeT U 0000IIAET TEOPETUYECKUI MaTepHa;
- coOdroaeT OCHOBHBIE TpaBWIA KYJIbTYphl YCTHOM pEUYH; MPUMEHSET YHMOPSIOUYCHHYIO
CUCTEMY YCJIIOBHBIX 0003HaUEHUH NpU BEACHUM 3alIUCEH, COITPOBOXKIAIOLINX OTBET;

Ba3oBblii ypoBeHb (0TMeTKA «3»), BEICTABJISACTCS, €CIIH YUAIUUCS:
- JIEMOHCTPUPYET YCBOCHHE OCHOBHOTO COJEpKaHUs y4eOHOro MaTepualia, UMeeT MPOoOebl,
HE MPETSTCTBYIONINE JaTbHEHIIIEMY YCBOCHHIO y4eOHOTO MaTeprana;
- IPUMEHSET MOJIy4YEeHHbIE 3HAHUSI IIPYU OTBETE Ha BOIIPOC, aHAIM3E MPEUI0KEHHBIX CUTyallui
o o0pasiy;
- IOIyCKaeT ONOKU B UCIOJIb30BaHUU TEPMUHOJIOTUN YU€OHOTO IIPEIMETA;
- MIOKa3bIBAET HEAOCTATOYHYIO C(POPMHUPOBAHHOCTh OTJECNIbHBIX 3HAHUNA U YMEHUM;
- BBIBOJIBI M 0000IIEHHS apryMeHTHPYET c1a00, JOMyCKaeT B HUX OMINOKHY;
- 3aTPYJIHSETCS MIPU aHAIN3€e U 0000IIeHHHN Yy4eOHOTO MaTepuarna;
- JIaeT HEMOJHbIE OTBETHl HA BONPOCHl YYUTENS WU BOCIPOMU3BOJUT COJEpKAHUE paHee
MIPOYUTAHHOTO Y4EOHOTO TEKCTA, c1a00 CBA3aHHOTO C 3a/IaHHBIM BOIIPOCOM;
- HCIIOJIb3YeT HEYNOPSAOYEHHYIO CHUCTEMY YCIOBHBIX 00O3HAu€HUM MpU BEACHUU 3aIlnceH,
CONPOBOXKIAIOIINX OTBET.

Huzxe 6a30B0oro ypoBeHb (0TMeTKA «2») BBICTABIISIETCS, €CJIM YUAITUNCS:
- HE PACKpbUI OCHOBHOE€ COJIep’KaHHWE yuyeOHOro Marepuaia B Ipejaerax MOCTaBICHHBIX
BOIIPOCOB;
- HE yMeeT NMPUMEHSTHh UMEIOIIUECS 3HAHMS K PEIICHNUI0O KOHKPETHBIX BOMPOCOB M 3334 IO
obpasiry;
- JIOIyCKaeT B OTBeTe OoJiee IBYX IpyObIX OMIMOOK, KOTOPBIE HE MOKET UCHPABUTD JAXKe MPU
MTOMOIIY YYalTUXCsA U YUUTEIS.

VI. ONUCAHUE MATEPHAJIBHO-TEXHUYECKOI'O 1 YYEBHO-
METOAUYECKOI'O OBECIIEYEHHUSA PABOYEH ITPOI'PAMMBbI

Oo0s13aTesIbHBIE MATEPHUAJIBI IJIA YYeHUKA:

1. 1. A. Amumos, I0. M. Kossarun u ap. «Anre6pa u Hauajuo MaTeMaTHYECKOTO aHAIM3a»,
10-11 ximacerl/ u npyrue, AkurponepHoe oomectBo «M3narenscTBo «lIpocsemenuey 2022
roj

MeTozmqecm/le MaTepHuaJbl 1JIs YIUTECJIA:

1. . A. Anumos, FO. M. Komsirun u np. «Anredpa u Ha4ajao MaTeMaTHYECKOTO aHAU3a»
AxnuonepHoe obmiectBo «M3natenberBo «IIpocsemenue» 2022 rox

Lngposbie 00pa3oBaTeabHbIe pecypchbl H peCypchl CE€TH HHTEPHET:

=

Wureprer ypok_http://interneturok.ru/
S xmace_https://www.yaklass.ru/p
3. Bca reopust EI'D_http://alexlarin.net/

N

4. Pemy BIIP https://vpr.sdamgia.ru/
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© oo,

®UIIU https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-2
PDOIII https://resh.edu.ru/

bubanorexa L{IOK https://urok.apkpro.ru/

Tecruposanue online: 5-11 xmaccer www.kokch.kts.ru/cdo

bubnmnoreka AJIEKTPOHHBIX YUeOHBIX nocoowmii o MaTeMaTHKe.

www.mschool.kubsu.ru

[Tpunoxenue 1.

Vil. KAVIEHJAPHO-TEMANYECKOE IINTAHUPOBAHHUE 110 YYEBHOMY

NPEAMETY «I'EOMETPUS»
10 KJIACC

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

Ne
n/
n

KosmmuecTBo yacos DJIEeKTPOHHBbI

Hara e uudposbie
Kourpoas | IIpakrnue
Tema ypoxka Bce usyyde oOpa3oBareJ

HbI€ CKHE
ro HHUA bHbIC

padoThI padoThI pecypehI

OCHOBHBIE
MpaBuIIa
n300pakeHUs
Ha PUCYHKE
MJI0CKOCTH,
napayuiebHbIX
MPSIMBIX
(oTpe3koB),
CepeHbI
oTpe3ka

[TonsiTus
CTEPEOMETPHUH:
TOYKa, IpsMasi,
IJIOCKOCTb,
MPOCTPAHCTBO.
OcCHOBHBIE
MpaBHJIa 1
M300paxeHus
Ha PUCYHKE
TIJIOCKOCTH,
napayuienbHbIX
MIPSIMBIX
(oTpe3koB),
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CepeIMHBI
oTpe3Ka

ITonsarus:
MEPECEKAOIINEC
s1 IJIOCKOCTH,
MEPECEKAOIINEC
s IpsAMast u
IUIOCKOCTB;
MOJIYTIPOCTPAHC
TBO

ITonsaTus:
MEePECEKAOIINEC
sI IITOCKOCTH,
MEePECEKAOIINEC
s IpsAMast u
IUIOCKOCTB;
MOJIYTIPOCTPAHC
TBO

MHororpaHHuk
U, n3o00pakeHue
MPOCTEUIINX
IIPOCTPaHCTBEH
HBIX uryp,

HECYIIECTB YOI
nX 00BEKTOB

MHororpaHHuk
1, U300pakeHNE
MPOCTEUIINX
MIPOCTPAHCTBEH
HBIX uryp,

HECYIIECTB YOI
UX 00BEKTOB

AXCHUOMEI
CTEPEOMETPHUH U
TepBbIC
CIEICTBUS U3
HHX

AKXCHUOMEI
CTEPEOMETPUH U
nepBbIe
CIIeICTBUS U3
HHX
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AKCHOMEI
CTEpEOMETPUHU U
MIePBBIC
CIIEICTBUS U3
Hux. Crioco0sl
3a7aHus
MPSIMBIX U
MII0CKOCTEH B
MPOCTPAHCTBE.
O06o03HaueHust
MPSMBIX U
MI0CKOCTEH

10

N3o06paxenue
CEYECHMI
MTUPaMUIbI,
Ky0a U MpU3MBl,
KOTOpBIE
MPOXOJIAT Yepes
ux péopa.
N3o06paxenue
repeceyeHust
MOJIy4EHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX
CEYCHMI
pa3HbIMU
L[BETaMH

11

N3obpaxenue
CEYECHMI
MUPaMHU/IBI,
Ky0a U MPU3MBI,
KOTOpbIE
MIPOXOJIAT Yepes
ux péopa.
N3obpaxenue
nepeceueHust
MOJTy4EeHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MIOCTPOEHHBIX
CEYCHUI
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pa3HbIMU
LIBETaMH

12

N3ob6paxenue
CEYCHUI
MUPAMHU/IBI,
Ky0a ¥ pU3MBI,
KOTOpBIE
MPOXOAT Yepe3
ux péodpa.
N3ob6paxxenune
nepecedeHust
MOJTy4EHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOEHHBIX
CEYECHMI
pasHBIMU
[[BETAMH

13

N3o06paxenue
CEYEHUI
MUpPaMHU/IbI,
Ky0a ¥ TIPU3MBHlI,
KOTOpbIE
MPOXOJIAT Yepes
ux péopa.
N3obpaxenune
repeceyeHust
MOJTy4E€HHBIX
IJTIOCKOCTEH.
PackpamuBanue
MTOCTPOCHHBIX
CEeYeHUM
pa3HbIMU
1[BETaMU

14

Merton cnenos
JUISl TIOCTPOEHUS
ceueHuU

15

Merton ciaenoB
JUISL TIOCTPOEHUS
CEUYECHMH.
CsolicTBa
IepEeCeUCHU

23



HpSIMBIX )41
IJIOCKOCTEN

16

Mertoj ciaenoB
JUISL TIOCTPOEHUS
CCUYCHHI.
CaolicTBa
MepeCcCeUCHU
MPSIMBIX U
IIOCKOCTEH

17

IToctpoenue
CEYEeHUi B
nupamuie, kyoe
o TPEM TOYKaM
Ha p&Opax.
Coznanue
BBIHOCHBIX
yepTexen u
3amuch I1aroB
MTOCTPOEHHUS

18

[Toctpoenue
CEYCHUH B
nupamu/ie, Kyoe
1o TPEM TOUKaM
Ha pEOpax.
Co3nanue
BBIHOCHBIX
yepTexen u
3aMuch I1aroB
MIOCTPOCHUS

19

[Toctpoenune
CEYCHUH B
nupamuie, kyoe
o TpEM TOUKaM
Ha p&opax.
Co3nanune
BBIHOCHBIX
yepTexKen U
3aMuCh 11aroB
MOCTPOCHUS

20

IToctpoenue
CEYCHUH B
nupamuze, Kyoe
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0 TPEM TOUYKaAM
Ha pEOpax.
Coznanue
BBIHOCHBIX
yepTexKen U
3aMuCh 11aroB
MMOCTPOCHUS

21

IToBTOpEeHUE
IUIAaHUMETPHUU:
Teopema o
MIPOMOPLIUOHAIIB
HBIX OTpe3Kax.
[TonoGue
TPEYroJIbHUKOB

22

[ToBTOpEHUE
IUTAaHUMETPHUH:
Teopema
Menenasi.
Pacuetsi B
CEUEHUsIX Ha
BBIHOCHBIX
YepTekKaX.
Ucropus
pa3BUTHUA
IJJAHUMETPUU U
CTEPEOMETPUH

23

KonTposbHas
pabota

" AKCHOMBI
CTepEOMETPUH.
Ceuenns"

24

B3aumuoe
pacmoJIoKeHue
IIPSIMBIX B
IIPOCTPAHCTBE.
CkpenuBaroiu
ecsl IIpsIMBIE.
IIpusnaku
CKpELIUBAIOIINX
Cs IPSAMBIX.
[TapamiensHbie

25



IpsIMBIE B
IIPOCTPAHCTBE

25

Teopema o
CYyILLECTBOBaHUU
u
€MHCTBEHHOCT
U NPsIMOM
NapajuIeIbHON
JAHHOM IIPSIMO1A,
MPOXOASAIIEN
4yepes3 TOUKy
IIPOCTPAHCTBA U
HE JIeXKallen Ha
JAHHOM IPSIMOM.
JlemMma o
MIepECCUCHUH
NapajuieIbHbIX
MPSIMBIX
IIJIOCKOCTBIO

26

[TapamnensHOCT
b TPEX MPSMBIX.
Teopema o Tpéx
napayuieNbHbIX
MPSIMBIX.
Teopema o
CKPEILMBAIOIINX
Csl IPSIMBIX

27

[TapannensHoe
MIPOEKTHUPOBAHU
€. OcHOBHbIE
CBOMCTBA
napayiebHOTO
MIPOEKTHPOBAHU
s1. I300paxenue
pasHbIX (GUTyp B
napasieabHON
MPOEKIINU

28

LentpanbHas
MpoeKuus. Yroma
c
COHAIIPABJICHHBI
MH CTOPOHAMH.

26



Yron mexny
MPSMBIMH

29

3amauun Ha
JI0Ka3aTeIbCTBO
nu
HCCIIeI0BaHuE,
CBs3aHHBIC C
PacToJIOKEHUEM
HpﬂMI)IX B
MIPOCTPAHCTBE

30

[TonsTus:
MapajuIeIbHOCTh
psIMOY U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[Ipu3nHak
MapajuIeIbHOCT
U NIPSIMOM U
IIJIOCKOCTH.
CaoiicTBa
MapajuIeIbHOCT
U PSIMOI U
IJIOCKOCTH

31

I'eomerpuuecku
€ 3aJa4y Ha
BBIYHCJICHUE U
JI0Ka3aTeJIbCTBO,
CBsI3aHHEIE C
MapajuieIbHOCTh
0 TIPSIMBIX U
IJIOCKOCTEH B
MPOCTPAHCTBE

32

ITocTtpoenue
CEYeHMUH,
MPOXOAIIETO
yepe3 JAHHYIO
MpsIMYIO Ha
yepTexe U
MapaJJIENBHOTO
OPYroM MpsIMOM.
Pacuér
OTHOIIEHUI

27



33

[TapamiensHas
MIPOEKIHS,
IIPUMEHEHNE
JUTSL IOCTPOCHUS
ceueHHi Kyda u
napaiesienure
na. CoiicTBa
napaiesienure
J1a ¥ IPU3MBI

34

[TapamiensHbie
IIJIOCKOCTH.
[Ipu3naku
MapajuIeIbHOCT
U JIBYX
IIJIOCKOCTEMN

35

Teopema o
MapajuieIbHOCT
nmu
CANHCTBCHHOCT
H IJIOCKOCTH,
MPOXOSIIEH
yepe3 TOUKy, He
MPUHAJIECKAIILY
10 JaHHOH
IJIOCKOCTH U
CIIEACTBUS U3
Heé

36

CBolicTBa
MapaieabHbIX
IJIOCKOCTEH: O
MapajIeIbHOCT
U MPSIMBIX
MepeceueHus
npu
MepEeCeUCHU
JBYX
napajuieIbHbIX
IIOCKOCTEN
TpeTheN

37

CBolicTBa
napajuieTbHbIX
IUTIOCKOCTEN: 00
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OTpe3Kax
NapajuIeIbHbIX
MPSIMBIX,
3aKII0YEHHBIX
MEKIY
NapajuleIbHbIMU
IIJIOCKOCTSIMU; O
IIEpECCUCHUU
IIPSIMOM C IBYMs
NapajuieIbHbIMU
IIJIOCKOCTSIMHU

38

[ToBTOpEHME:
TeopeMa
[Mudaropa Ha
IIJIOCKOCTH

39

[ToBTOpEHME:!

TPUTOHOMETPHUS
MIPSIMOYT OJILHOT
O TPEYrOJILHUKA

40

CaoiicTBa KyOa
"

MPSIMOYT OJTBHOT
0
napaiesieure

Ia

41

Brrunciaenue
JUTHH OTPE3KOB
B KyOe u
MPSMOYTOJIBHOM
napajuieienuIe
Ie

42

[Tepnienaukyssp
HOCTh IPSMOU U
IJIOCKOCTH.
IIpuznak
MEePIEHIUKYIISIP
HOCTH IIPSIMOU U
IIJIOCKOCTH

43

Ilepnienquxynsp
HOCTB IIPSAMOM U
IIJIOCKOCTH.
IIpu3naxk

29



NIEPIEHUKYIIP
HOCTH IIPSIMOU U
IIJIOCKOCTH

44

Teopema o
CYyILLIECTBOBaHUU
u
€MHCTBEHHOCT
U IIPSIMOH,
MPOXOASIIEN
yepes3 TOUKy
IIPOCTPAHCTBA U
MIEPIEHIUKYIISIP
HOU K
IIJIOCKOCTH

45

ITmockocTi n
MEPIEHIUKYIIAP
HBIC UM HpSIMI)Ie
B
MHOFOFpaHHI/IKa
X

46

IInockocTu n
TePIECHIUKYIISIP
HBIE UM TIPSIMbIC
B
MHOTOTpaHHUKA
X

47

[Tepnienaukysmsp
Y HaKJIOHHAs.
[Toctpoenue
MIEPIEeHIUKYIIAP
a U3 TOYKU Ha
MPSIMYIO

48

[Tepnienaukyssp
Y HAaKJIOHHAs.
ITocTtpoenue
MEePIEHIUKYIISIP
a U3 TOYKH Ha
MPSAMYIO

49

Teopema o Tpéx
NEePIEeHUKYIISP
ax (mpsamast u
oOpatHasi)
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50

Teopema o Tpéx
MEPIICHAUKYIISP
ax (mpsamas u
oOparHast)

51

Yron mexny
CKpEITUBAIOIIN
MHUCSI TIPSIMBIMU

52

ITonck
MEePIICHANKYIISIP
HBIX TIPSIMBIX C
TIOMOIITLIO
MEePIICHANKYIISIP
HBIX
IJIOCKOCTEH

53

OproronanbHOE
IIPOCKTUPOBAHU
e

54

[Toctpoenue
ceueHui kyoa,
IIPU3MEI,
MPaBUILHOM
MIMPaMUJIBI C
MTOMOIIBIO
OPTOrOHAJBLHOM
MPOEKIINH

55

[Toctpoenue
CeYCHHH KyO0a,
TIPU3MBI,
MpaBUILHOM
MIUPaMUJIbI C
MTOMOIIBIO
OPTOrOHAJIBLHOM
MIPOEKIINH

56

Cummertpus B
MIPOCTPAHCTBE
OTHOCHUTEJILHO
IIJIOCKOCTH.
[Inockoctu
CUMMETpUH B
MHOTOTpaHHUKA
X
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57

IIpu3naxk
NIEPIECHUKYIISP
HOCTH IIPSIMOU U
IIJIOCKOCTH KaK
CIIEACTBUE
CUMMETPHUH

58

[IpaBuibHBIE
MHOTI'OTPaHHUKHU
. Pacuér
paccTosiHuiA OT
TOYKH JI0
IIJIOCKOCTH

59

[IpaBunbHBIE
MHOT'OTPaHHUKHU
. Pacuér
paccTosIHUM OT
TOYKH JI0
IIJIOCKOCTH

60

Crioco0s1
OIyCTUTh
MIEPIEeHIUKYIIAP
bl: CHMMETpHS,
CIABUT TOYKH IO
napajuieabHON
NpAMOM

61

Casur 110
HemnapaJuiebHO
U mpsIMOid,
U3MEHEHHE
paccTostHui

62

KonTposbHas
pabota
"B3anmHoe
pacmoioxeHue
MPSIMBIX U
IJIOCKOCTEN B
npocTpaHcTae”

63

IToBTOpEHue:
YTOJ MEXAY
IPSIMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPUS

32



B
MIPOU3BOJIEHOM
TPEYroJibHUKE,
TeopeMa
KOCHHYCOB

64

IToBTOpEHwUe:
YTOJ MEXKIY
CKpELIUBAIOIIN
MUCHA NPAMBIMHA
B IIPOCTPAHCTBE

65

I'eomerpuuecku
€ METO/IbI
BBIYUCIICHUS
yriia MexXy
MPSIMBIMHA B
MHOTOTpaHHUKA
X

66

JIByrpaHHbII
yroJ. CBOMCTBO

JIAHENHBIX
YIJIOB
JIBYTPaHHOTO

yria

67

[Tepnienaukysmsp
HBIE IIJIOCKOCTH.
CBolicTBa
B3aHMHO
MePIECHIUKYIISIP
HBIX
IJIOCKOCTEH

68

[Tpusznak
MEePIEHIUKYIISIP
HOCTH
IUVIOCKOCTEN;
Teopema o
NpAMOM
MEePECCUCHUS
JBYX
ILUIOCKOCTEN
MepHIEHIUKYIISIP
HBIX TPEThEN
MJIOCKOCTH

33



69

[IpssMOyroaBpHEI
i
napajuiesenuIe
11, KyO;
U3MEPEHMUS,
CBOMCTBA
MIPSIMOYTOJIBHOT
0
napajuiesenue

Ja

70

Teopema o
JAuaroHajin
MPSIMOYT OJIBHOT
0
napajuiesienune
Jla U CJIe/ICTBUE
U3 HeE

71

Crepeomerpuue
CKHUE H
IMPUKIAHBIC
3a7a4H,
CBSI3aHHBIE CO
B3aUMHBIM
pacnooXeHueM
IPSMBIX U
TUTOCKOCTH

72

[ToBTOpEHuMe:
CKpeIMBAaIOIINe
csl IpsIMbIE,
napajuieNibHbIe
IJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTpaHHUKA
X

73

ITapa
napasieabHbIX
MJIOCKOCTEN Ha
CKPEILIMBAOIINX
Cs NIPSAMBIX,
paccrosiHue
MEXIY
CKpEILLIMBAIOIIN
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MHCSI IPSIMBIMA
B IPOCTBIX
CUTYaLMIX

74

Paccrosiaue ot
TOYKHU JIO
IUIOCKOCTH,
paccTosiHue oT
HPSIMOM 110
IUIOCKOCTH

75

Breraucnenne
paccTostHui
MEXIY
CKpEILIMBAIOIIN
MHUCHA l'[pSIMI)IMI/I
C IOMOIIILIO
NEPIEHINKYIIAP
HOM IJIIOCKOCTH

76

Tpéxrpannsii
yrodz,
HEpPaBEHCTBA
JUTSt
TpPEXTPaHHBIX
yrioB. Teopema
[Mudaropa,
TEOPEMBI
KOCHHYCOB U
CUHYCOB JJIs
TPEXTPAHHOTO
yria

77

OneMeHTHI
chepuyeckoi
T€OMETPHH:
reoIe3NYECKUE
JIMHUU Ha 3emJie

78

KonTposbHas
pabota "Yribl u
paccrosHus"

79

CucreMaTHu3anu
s1 3HAHUM
"MHOTrOrpaHHUK
H €TO
DJICMEHTHI"
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80

IInpamuna.
Buael nupamu.
IIpaBuiibHas
nupamua

81

[Ipusma.
[Ipsimas u
HAaKJIOHHAs
IIPU3MBI.
[IpaBuiibHas
npusma

82

[Ipssmont
napajuiesIenumne
M,
MIPSIMO YT OJIbHBIN
napajuiesIenumne

I, Kyo

83

Beimykieie
MHOTOTPaHHUKH
. Teopema
Ditnepa

84

Brinykisie
MHOTOTpPaHHUKHU
. Teopema
Ditnepa.
[IpaBunbHbIE U
MIOJTYTPAaBUITIbHBI
e
MHOTOTpPaHHUKHU

85

KonTposbHas
pabota
"MHoOTrorpaHHuK

u

86

ITonsaTue
BEKTOpa Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

87

CymmMma
BEKTOPOB

88

Paznocts
BEKTOPOB
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89

IIpaBuio
napajuieenumne
na

90

YMHOXKEHNE
BEKTOpA Ha
qHCII0

91

Paznoxenue
BEKTOPA IO
6azucy Tpéx
BEKTOPOB, HE
JIeKAIUX B
OJTHOM
IUIOCKOCTH

92

CkansipHoe
MIPOU3BEICHNE

93

Brramcnenne
yriia Mexay
BEKTOpaMHU B
MPOCTPAHCTBE

94

[Ipocreitmme
3a/1a4u ¢
BEKTOpaMH

95

[Ipocreitmme
3a/1auu ¢
BEKTOpaMu

96

[Ipocreitmme
3a/1auu ¢
BEKTOpaMH

97

[Ipocreitmme
3a/1auu ¢
BEKTOpaMH

98

O060011IEHNE U
CHCTEMAaTHU3aLUS
3HAHUU

99

O060011IEHNE U
CHCTEMATHU3ALUS
3HAaHUU

100

HroroBasa
KOHTPOJIbHAS
pabota
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Hrorosasa

101 | xoHTpoIBHas 1
pabota
O6oOmeHue u
102 | cucremaru3amus 1
3HAHUI
OBIIIEE
KOJIMYECTBO 102
YACOB I10
ITPOT'PAMME
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