MyHununajabHoe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHne
rumHa3us Ne 55 um. E.I'. Bépcrkunoii r. Tomcka

CoracoBaHo YTBepKACHO
Ileparoruueckuii coBeT «02» centsa6ps 2024 r.
ITpotokon Ne 1 npuka3z Ne 390/0
oT «28» aBrycra 2024 T. JupexTop TUMHA3HH

E.}O. YepemubIx

YepemHbix EneHa lOpbeBHa

c=RU, 0=MAQY rumnasua No55 um. E.l.
BépcTtkuHou r. Tomcka, cn=YepemHbix
EneHa lOpbeBHa,
email=gym55@education70.ru

PABOYASA ITPOTPAMMA YUYEBHOI'O NIPEIMETA
«MATEMATHUKA»
(1J151 OCHOBHOT'O YPOBHSI 00pa30BaHMsl)
5 -9 kiaccenl

Konuwecmeo wacoe 6 nedenio:5-6 ki — 54, 7-8 kn— 6y, 9 ki — 6,54
Konuuecmeo uacos 3a 200: 5-6 kn— 340y, 7-8 k1 —408 u, 9 xkn—221 u
Obwee konuuecmso uacos 3a nepuoo ooyuenus: 969 u

2024 - 2025 y4eOHbIii Tojg
r. Tomck



IHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma y4yeOHoro mpeamera «MaTtematuka» (mpeamerHas oonactb «MaTemaTtuka u
uH(popMaTHKay) (1ajee COOTBETCTBEHHO — IIporpamMma 1o MaTeMaTHKe) COCTaBJIeHa B COOTBETCTBUU CO
CJIEIYIOIIUMHU JOKYMEHTaMU:

1.®enepanpubiii 3ak0oH  OoT 29.12.2012 Ne 273-®3 «0O6 oOpa3oBanuu B Poccuiickoii
denepauumn».

2.ITpuka3z Munnpocsemenuss Poccuu ot 31.05.2021 Ne 287 «O06 yrBepxkaeHnu denepajsbHOTO
rOCYy/IapCTBEHHOTO 00pa30BaTENBHOIO CTAaHJApPTa OCHOBHOrO oOmiero oOpa3zoBaHus» (B pen.
[Tpuka3zoB Munnpocsenieaust Poccun ot 18.07.2022 N 568, ot 08.11.2022 N 955).

3.IIpukaz Munnpocsenienuss Poccun ot 22.01.2024 No 31 «O BHeceHMM HW3MEHEHUH B
HEKOTOpbIE TpUKa3bl MWUHHCTEpCTBA OOpa3oBaHuWs | Haykum Poccuiickoit ®Denepanuu U
MunucrepctBa  mpocBemeHus — Poccuiickoit  ®enmepanuu, — kacarommecs — (eaepaibHBIX
roCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB HAa4YaJIbHOrO 00IIEero oOpa3oBaHUS M OCHOBHOIO
001ero oopa3oBaHUsY.

4. Ilpuxaz Munnpocsemenust Poccuu ot 18.05.2023 Ne 370 «O6 yrBepkaenuu (enepaabHOR
00pa3zoBaTeIbHON MPOTPAMMBI OCHOBHOTO 00IIIEr0 00pa30BaHUs.

5. [Ipukaz Munnpocsemenuss Poccun ot 27.12.2023 Ne 1028 «O BHeCeHMHM H3MCHCHUN B
HEKOTOpBIE MprKa3sl MuHOOpHaykn 1 MuHnpocsenienus, kacaromuecs I'OC ocHoBHOrO 00111€TO
00pa30BaHUS U CPEIHETO O0IIEro 00pa3oBaHUM».

6. [Ipuxas MunucrepcrBa npocsenienus: Poccuiickoii ®enepamnu ot 24.11.2022 Ne 1025 «O6
yTBepkaAeHUN (enepaibHOl aganTUPOBaHHON 00pa3oBaTeNbHON MPOTPaMMBbI OCHOBHOT'O OOIIEro
o0pa3oBaHus I 00YJAIOMIUXCS C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3JI0POBBSIY.

7. [Ipukaz Munnpocsemenust Poccun ot 01.02.2024 No 67 «O BHeceHHMM HW3MEHEHUN B
HEKOTOphIe TpuKa3zbl MuHnpocsenienust Poccum, kacaromuecs ¢enepaibHbIX aJanTHPOBAHHBIX
00pa3oBaTeNbHBIX TPOTPaAMM».

8. Ilpukaz Munnpocsemnienuss Poccun ot 19.03.2024 No 171 «O BHeceHUM HW3MEHEHUH B
HEKOTOpble MpHKa3sl MuHuctepcTBa npocsenieHuss PO, xacaromuecs @OII HavanbHOro 0011€r0
00pa3oBaHMs, OCHOBHOTO 00IIIETO 00pa30BaHuUs, CPEIHETO OOIIEro 00pa3oBaHUSM.

9. IIpuxaz Munnpocsemenuss Poccun ot 01.02.2024 Ne62 «O BHeceHMM H3MEHEHHMH B
HEKOTOpble TNpuka3bl MuHnpocseuieHuss Poccum, kacarommuecss (enepaibHbIX 00pa3oBaTeIbHBIX
porpamMM OCHOBHOTO 00111ero 00pa30oBaHus U CPEeIHEro 00IIero 00pa3oBaHUs.

10. ITpuka3z MunnpocBemenust Poccun ot 19.02.2024 Nell0 «O BHeceHWM H3MEHCHHH B
HeKoTopsle npuka3sl MuHnpocsenienus Poccun u Munucrepersa npocseuienust PO, kacaroniuecs
denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAH/IAPTOB OCHOBHOT'O O0IIEro 00pa3oBaHUSs».

11. TloctanoByenue ['1aBHOrO rocyaapcTBEHHOr0 caHUTapHOro Bpada Poccuiickoit @enepanuu
ot 28.09.2020 Ne 28 «O0 yrtBepxkaeHuu canutapHbeix npaBui CII 2.4.3648-20 «CanutapHo-
SMUAEMUOJIOTHUECKHE TpeOOBaHUS K OpraHM3alusM BOCIUTAaHUS U OOy4YeHUs, OTAbIXa U
o3110poBieHus aetei u monoaexu» (Bmecte ¢ «CII 2.4.3648-20. CanutapHble IpaBHiIa...»).

12. Tlpuka3 Munnpocsemenuss Poccun ot 21.02.2024 Nell9 «O BHeceHMM H3MEHEHHIl B
npuinoxenus Ne 1 um Ne 2 x Ilpuxasy Munnpocsemenuss Poccun ot 21.09.2022 Ne 858 06
yrBepxkacHun  @DIIY, nonylmieHHBIX K  HCHONB30BAHMIO IPU  peaau3alliid  MMEIOLIUX
rOCYJapCTBEHHYIO aKKpeIMUTAlHI0 00pa30oBaTEIbHbIX MPOrpaMM HayaJlbHOTO OOIIEro, OCHOBHOTO
oOmiero, cpeaHero odmero oOpa3oBaHMsl OpPraHU3ALUIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
JeATEeTbHOCTh U YCTAHOBJIEHUS IIPEAEIbHOIO CPOKA UCTIOIb30BaHUS UCKIIIOUEHHBIX YUEOHUKOBY.

13. IIpuka3 Munnpocsemenuss Poccuiickoit @enepanuu ot 18.07.2024 Ned99 «O06
yTBEpKACHUH (enepanbHOro NepedHs AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, TONYIIEHHBIX K
UCIOJIb30BAHUIO MIPU peaJM3alii MUMEIOIUX TOCYAapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTelbHbIX
MpOTpaMM HavyaJbHOTO 00IIET0, OCHOBHOTO O0IIEro, CpeHEro 001ero oopa3oBaHus».

14. Tlpuka3z Munnpocseuienuss Poccuu ot 31.08.2023 Ne650 «O6 ytBepkaenuu Ilopsinka



OCYIIECTBIICHHUSI MEpPOMNPUSATUNA 1O MpodecCHOHATBbHON OpUEHTAlUH OOYyYalolmUXcs TI0
00pa3oBaTebHBIM MTPOTPAMMaM OCHOBHOT'O OOIIEro M CpeaHEero oomero oopa3oBaHms».

15. ®enepanbubiii 3ak0oH oT 19.12.2023 Ne 618-D3 «O BHeceHun usmeHeHuil B denepanbHbIi
3akoH «O0 oOpaszoBanuu B Poccuiickoit deneparumy.

16. IIpuka3z Munnpocsewmenus: Poccuu ot 03.08.2023 No 581 «O BHeCEHUU U3MEHEHUSI B MMYHKT
13 mopsaka opraHu3allUd W OCYIIECTBICHHS 00pa30oBaTEIbHON [EATENbHOCTH IO OCHOBHBIM
001e00pa3oBaTeIbHBIM TIpOrpaMMaM - 00pa30BaTENbHBIM MpOrpaMMaM HAYalbHOTO OOIIETo,
OCHOBHOTO OOWIEro W cpeAaHero oodiiero o0pa3zoBaHMs, YTBEP>KIECHHOTO MPUKA30M MHUHUCTEPCTBA
MPOCBENICHUS poccuiickoit deneparuu ot 22 mapta 2021 . No 115».

17. Ilonoxxenue o paboueit mporpamme MAOY rumuazuu NeS5 um. E.I'.Bépcrtkunoii T.
Tomcka.

18. YueOnsiit mmman OO0 MAOY rumnazuu Ne55 um. E.I'.Bépctkunotii r. Tomcka.

19. Kanennapusiii yueousiii rpapuxk MAOY rumHazum NS5 um. E.I'.Bépcrkunoit ma 2024 -
2025 y4eOHsIit TOI.

[Iporpamma mo MmaremaTuke Il oOydaromuxcs 5-9 kjaccoB pa3zpaboTaHaHa OCHOBE
OI'OC O0O. B nporpamMme mo MareMaTUKE YUYTE€Hbl MAEH U TNosoxkeHus KoHuenuuu pa3ButHs
MaTemMaTHueckoro oopa3zoBanus B Poccuiickoii @eneparnuu.

[IpenmMeroM MaTeMaTHKU SBISIOTCS (QyHAAMEHTaJdbHbIE CTPYKTYphl HAIlero MHpa —
MIPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIC OTHOIICHHUS (OT MPOCTEHIINX, YCBAaWBA€MbIX B
HEMOCPEJICTBEHHOM OIIbITE, JO JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX MJIsi PAa3BUTUS HAYYHBIX H
MPUKIIAIHBIX HeH). MaTemaTruueckue 3HaHus 00€CIIeUYnBaIOT TOHMMAHNE TIPUHIUIIOB YCTPOMUCTBA U
UCIIONIb30BAHUSI  COBPEMEHHOM  TEXHHMKH, BOCHpUATHE U  HMHTEPHPETAlI0  COLHUAIbHOMH,
SKOHOMHUYECKOHN, TOJUTUYECKON HWH(OpMAIMK, AAlOT BO3MOXHOCTH BBINOJHATH PACUYETBl U
COCTaBIISITh AJITOPUTMBI, HAXOAUTh M MPUMEHATH (OPMYIIbI, BIAJETh MPAKTUYECKUMHU MPUEMAMHU
TEOMETPHUSCKUX I3MEPEHUH U TTOCTPOCHUM, YUTATh HH(DOPMAIIHIO, PEACTABICHHYIO B BH/IE TaOJHII,
quarpamm U rpaduKoB, )KUTh B YCIOBUSX HEONPEAeNEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy4alHBIX COOBITHIA.

N3ydyenne martemaTuku GopMUpyeT Yy OOydyaroluxcs MaTeMaTHYeCKHH CTUIIb MBIILUICHUS,
MIPOSIBIISIONIMICSA B OMpPEACIEHHBIX YMCTBEHHBIX HaBblkax. (OOydarommecs OCBaMBaIOT TaKue
npu€Mbl W METOJbl MBIIIJICHHUS, KaK MHAYKIUS U JeAyKlus, 00001IeHne U KOHKpEeTHU3alus,
aHAIN3 W CHUHTE3, KiIacCHUpUKalus M cucremMaTu3anus, abctparupoBaHue U aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIOUCHHH, WpaBHIa HMX KOHCTPYUPOBAHMUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOEHHUM, CIOCOOCTBYIOT BBHIpAOOTKE yYMEHHUS (POpMyYIHMpOBaTh, OOOCHOBBIBATH U
JIOKa3bIBaTh CYXKICHHS, TEM CaMbIM pPa3BUBAIOT JIOTMUECKOE MbIIIIeHHe. M3ydeHne mareMaTuku
obecreunBaeT POpMUPOBAHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] U BOCIIUTAHUE YMEHHM
JIEMCTBOBATH 10 3aJaHHBIM AJITOPUTMAM, COBEPIIIEHCTBOBATh U3BECTHBIE MKOHCTPYHUPOBATh HOBBIE. B
Mpolecce pelIeHus 3a1ad — OCHOBOM y4eOHOM JIeATeTbHOCTUHA YPOKaX MaTEMATHKU — Pa3BUBAIOTCA
TBOpYECKass M TPUKIAJHAS CTOPOHBI MbIIUIeHHS. OOydeHHe MareMaThke JaéT BO3MOXKHOCTh
pa3BUBATh y 00YYAIOIIUXCS TOUHYIO, PAIUOHAIBHYI0O U WH(GOPMATUBHYIO pe4Yb, YMEHHE OTOMpATh
HauOosee TMOAXOASIINE SI3bIKOBbIE, CHMBOJIMYECKHE, TpaUUecKHe CpeACcTBa JJsi BBIPAKECHUS
CY)KICHHIM M HarJsTHOTO UX MPEICTaBICHHUS.

[Ipy w3ydeHHH MaTeMaTHKH OCYIIECTBISETCS OO0Ilee 3HAKOMCTBO C METOJaMU TO3HAHHS
JIEHCTBUTEILHOCTH, TIPEICTABIICHUSIMU O TIPEAMETE U METOJaX MAaTEMATUKH, UX OTIMYUH OT METOJIOB
JIPYTUX €CTeCTBEHHBIX M TyMaHUTApHBIX HAayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTUKH IS
pEIIeHUs] HAyYHBIX U MPUKIIAIHBIX 3a/1a4.

[IpuoputeTHbIME LIENAMU 00yUEHUSI MaTeMaTUKe B 5—9 Kilaccax sSBISIOTCA:

- ¢opMupoBaHHWE  [EHTPAIBHBIX  MaTeMaTUYeCKUX  TOHATUH  (YMCIO,  BENUYUHA,
reoMerpuueckas  ¢urypa, TepeMeHHas,  BEpPOSTHOCTb,  (PyHKIHSA),  OOECIEeUNBAIOIIUX
MIPEEMCTBEHHOCTb U MIEPCIEKTUBHOCTh MAaTEMAaTHYECKOT0 00pa30BaHMs 00Y4arOIIHUXCS;

- ToJBeJicHNE OOYYalOIIMUXCS Ha JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3H



MaTeMaTHKHd M OKPY)KAIOLIero MHpa, NOHMMAaHME MAaTeMaTHKH KakK YacTH OOIed KyJIbTYypbl
YeJI0BEYECTBA,

- pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEW O0ydarouuxcs, MO3HaBaTEIbHOM
AKTUBHOCTH, HCCIIEJJOBATEIbCKUX YMEHMM, KPUTHUYHOCTH MBILUIEHUS, HHTEpeca K H3YyUYCHHUIO
MaTeMaTUKH;

- (dopmupoBanue (YHKIMOHAILHOM MaTEMaTHUYECKONM TIpaMOTHOCTH: YMEHHUsS PAclO3HaBaTh
MPOSIBJICHUS MAaTEMaTUYECKHX TIOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX YKU3HEHHBIX
CUTyallMsiX W TIIpU HU3YYEHUU JPYrMX YYEOHbIX IPEIMETOB, IPOSABICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, popMynHpoBaTh UX Ha A3bIKEMATEMATUKU U CO37aBaTh MATEMAaTUYECKUE MOJIEINH,
IPUMEHATh OCBOCHHBII MaTeMaTH4ECKHIl ammapar g peleHus IPaKTHUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATH U OLIEHUBAThH MOJYyYCHHBIC PE3YJIbTATHI.

OCHOBHBIE JIMHUM COJAEP)KAaHUS TMPOrpaMMbl MO MaTematuke B 5-9 kmaccax: «Yucna u
BBIUMCICHUSY, «Airedpa» («Anredpandyeckue BBIPDAKEHUS», «YPAaBHEHHS U HEPABEHCTBAY),
«Dynkuuny, «leomerpusi» («['eomerpuueckne Qurypsl U HX CBoOWcTBay, «M3mepenue
FEOMETPUUECKUX BeNUYUH»), «BeposTHOCTs W cratuctuka». JlaHHBIE JMHHH pa3BUBAIOTCS
[apajuleJbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJIHAKO HE HE3aBHCHMO OJHA OT
JIPYTo#, a B TECCHOM KOHTaKT€ U B3aUMO/ICHCTBUU.

CopepxaHve MporpaMMbl [0 MaTeMaTHUKE, pacnpefesN€éHHOe M0 rojaM oOydeHus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BOIIPOCAM
oOyyaromuecsi oOpaliaiich HEOTHOKPATHO, YTOOBI OBJIAQJICHHWE MATEMAaTHUYECKUMH TOHSATHAMU M
HABBIKAMHU OCYILECTBISUIOCH TOCTENIOBATENbHO U TOCTYNAaTeIbHO, C COONIOJICHHEM MpPHUHIINIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAJINCh B OOIIYH0 CHCTEMY MaTeMaTHYECKHX
Ipe/CTaBICHU 00ydaromuxcs, pacmupss U yrayonss e€, oO0pasys MpOYHble MHOXKECTBEHHBIC
CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 maTtemaruka sBISeTCs 00sS3aTeIbHBIM y4€OHBIM MPEIMETOM Ha
YpPOBHE OCHOBHOTO 001Iero oopazoBanus. B 5-9 kimaccax mMaremaruka TpagullMOHHO H3y4aeTcs B
paMKax CleaylrIux y4eOHBIX KypcoB: B 5—6 kimaccax — kypca «MartemaTuka», B 7-9 kiaccax —
KypcoB «AureOpa» (BKJIIOYas 3JEMEHTHI CTATHCTUKU M TEOPHH BeposATHOCTEH) u «I['eomerpusi».
[TporpaMMoil 1O MaTemMaTHKe BBOJUTCS CAMOCTOSTEIbHBIM yueOHBIH Kypc «BeposTHOCTh u
CTaTHCTUKAY.

OOmiee yuCIO YacoB, PEKOMEHIOBAHHBIX JAJISl U3y4eHHMs] MareMaTWkH (0a30BbI ypOBEHb) Ha
yYpOBHE OCHOBHOIO o0riero ooOpasoBanusi, — 952 gaca: B 5 kmacce — 170 gacoB (5 wacoB B
Heneno), B 6 kiacce — 170 wacos (5 yacoB B Heneno), B 7 kiacce —204 yaca (6 4acoB B HE/EN0), B 8
kiacce — 204 vaca (6 yacoB B Hezeno), B 9 kinacce — 221 yac (6,5 wacos B Henenio). B 9 kmacce 0,5
yaca J00aBIAIOTCS M3 4yacTW Yy4eOHOro IuiaHa, (OpMHpYyeMOW y4JacTHUKaMHU 00pa3oBaTeNbHBIX
OTHOIIIEHUN U OEpyTCs, KaK pe3epB Ha OTPAOOTKY HauboJIee CIOKHBIX TEM.

B cooTBercTBUM ¢ PenepanbHbIMU TpeOOBAHUAME 110 OpraHu3anuu o0yuenus, 3agaaasivu @I'OC
u ®enepanbHON pabodeil mporpamMmoill BOCIIUTaHUS, B paMKax JaHHOW MPOTpaMMBbl YUUTENb B XOJ€
OpraHM3alMy YPOKOB U BHEYPOUHBIX 3aHATHH peaJn3yeT CIEAYIOIINE BHUJIbI IEATENBHOCTH C YUETOM
[Iporpammel BocniuTaHus:

e YCTaHABIMBAET [JOBEPHUTEIbHBIE OTHOIICHHS MEXIY Y4UTeJIeM M O0yJaroluMHCs,
CHOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPUATHIO YYAIIUMUCS TpeOOBaHUMN U MTPOCHO yUUTENS;

e [JoOyxaeT oOyvaromuxcsi coOa0aaTh Ha ypOKEe OOLENPUHSTHIE HOPMBI TIOBEJIEHUS, MTpaBHIia
OOLIEHHS CO CTApIIMMHU (YUYUTENSIMH) U CBEPCTHUKAMHU (00y4arOLUMHUCs);

e [TonnepxuBaeT B IETCKOM KOJUIEKTHBE JETIOBYIO, IpYKeII00HYI0 aTMochepy;

o lnummupyer oOy4aromuxcst K OOCYKICHHIO, BBICKa3bIBAHHUIO CBOET0 MHEHHMS, BBIPAOOTKE
CBOET0 OTHOIIEHHMS IO MOBOAY MOTY4aeMON Ha YpOKe COL[MAIbHO 3HAYMMOI HH(pOpMAIUH;

e CTpOUT BOCIUTATENIbHYIO JAEATEIbHOCTh C YY4ETOM KYJbTYpHBIX pa3iuuuil  JeTew,
M0JIOBO3PACTHBIX U UHANBUAYAIbHBIX OCOOCHHOCTEH;



e [IpuBnekaer BHUMaHUE OOYUYAIOMIMXCS K IIEHHOCTHOMY aCIEKTY M3Y4aeMbIX Ha YPOKE SIBJICHHUH,
MIOHATHI, TPUMEPOB;

¢ AHAIIM3UPYET peabHOe COCTOSHUE JIeN B y4eOHOM KIlacce/TpyIe;

e HaxoauT 1IEeHHOCTHBIH acrekT yueOHOro 3HaHus 1 HH(popMaIum, obecreunBaTh €ro IOHUMaHNue
00ydJarouMMucs;

e [IpuBiekaeT BHUMaHKHE 00y4aIOIIUXCS K 00CyKIaeMoii Ha ypoke HH(POpMAIH, aKTUBU3UPOBAThH
MO3HABATENIbHYIO ACSITEILHOCTh 00YUaIOIINXCS;

e [ToOyxmaet coOr0IaTh HA YPOKE MPUHITUIBI y4eOHOW AUCIUILIMHBI U CAMOOPTaHU3AIIH;

e COTpyIHHYACT C JAPYIUMH NENaroruyecKMMH pPaOOTHUKAMH W JAPYTMMHU CICHUAINCTAMH B
pELICHUH BOCTIUTATEIbHBIX 33/1a4;

e Co3aér B y4yeOHBIX rpymmax (Kiacce, KpyKKe, CEeKIUU U T.I.) Pa3HOBO3PACTHBIE JETCKO-
B3pOCIIBIE OOLTHOCTH 00YYaOUINXCS;

¢ YrpaBiseT yueOHbIMU TPYIIIIaMHU C LIEJbI0 BOBJICUYEHHUS OOYyYarOHIMXCs B MpoIEecC O0ydeHUs u
BOCIUTAHUS, MOTUBHUPYSI UX y4eOHYIO-IT0O3HABATENIBbHYIO AESITEIbHOCTD;

e OpraHu30BBIBACT IKCKYPCUH, TOXO/IbI ¥ SKCIICAULIUH H T.IL.;

e 3alMIACT JIOCTOMHCTBO M HMHTEPEChl OOYYAIOUIMXCS, IOMOTaTh JETSIM, OKAa3aBIIMMCS B
KOH(JIMKTHOW CUTYaIlHu;

eOmnupaercs Ha IKU3HEHHBIH ONBIT OOyYarOMMXCAd Y4ETOM BOCHHUTATENBHBIX 0a30BBIX
HaluoHaNbHBIX 1eHHocTei (BHLL);

e OnmpaeTcs Ha >KU3HEHHBIA OMBIT OOYYAIOMIMXCS, IPUBOJAS JICHCTBEHHBIC MPUMEPHI, 00paskbl,
mMeTadopbl — U3 OIM3KUX UM KHHT, (PUIBMOB, MYJIbTUKOB, KOMIIBIOTEPHBIX UTD;

e Bricka3piBaeT CBOM HMHTEpeC K YBICUYEHHUSM, MeuTaM, >KH3HEHHBIM IJIaHaM, MpobieMam
neTeii/00yJaromuxcsi B KOHTEKCTE COJepKaHus y4eOHOTO MpeaMeTa;

e [IpuBiekaeT BHUMaHUE 00YYAIOIINXCS K TYMaHUTApHBIM Ipo0ieMaM 00IecTBa;

¢ BocriuThiBaeT y 00y4arommxcsi 4YyBCTBO YBAXKEHUS K )KU3HU JIPYTUX JIOACH U KU3HU BOOOIIIE;

e Pa3BuBaer y oOyuaroumxcs MO3HABATEIbHYIO aKTUBHOCTb, CAMOCTOSITEIbHOCTh, WHUIIMATHUBY,
TBOPUYECKHE CIIOCOOHOCTH;

e OopmupyeT y 00ydarmmxcs KyabTypy 3/I0pOBOT0 U 0€3011acHOT0 00pasa KU3HU;

eO6maercs ¢ oOyyarommucs (B Juajiore), NpPU3HAaBaTh HUX JOCTOMHCTBA, IOHUMATh U
MPUHUMATH WX,

ePeayin3yer Ha ypokKax MOTHBHUPYIOLIMH IOTEHLUUAI IOMOpa, pa3psKaThb HANPSHKEHHYIO
00CTaHOBKY B KJIacce;

e OnupaeTcs Ha IEHHOCTHbIE OPHEHTHUPHI OO0yJarolUXcs C Y4eTOM BOCHHUTATENbHBIX 0a30BBIX
HalMoHaNBHBIX IeHHocTel (BHL);

e OnmpaeTcs Ha )KU3HEHHBIH ONBIT 00YYAIOMIMXCS, YTOYHSS YTO OHHM YUTAIOT, YTO OHHU CIYIIAIOT,
BO YTO OHU MT'PAIOT, O YEM TOBOPSIT HA IMEPEMEHaX, O YEM YaTATCS B CETSIX;

e AKLIEHTHpYeT BHUMaHNUEe 00y4aroIMXCcsl Ha HPAaBCTBEHHBIX MPo0JieMax, CBA3aHHBIX C HAYYHBIMU
OTKPBITUSIMH, U3Y4aeMbIMHU Ha YPOKE;

e [lomoraer oOydaromuMucss B3MVISIHYTh Ha Y4eOHbIM MaTepuana CKBO3b MPHU3MY 4YEJI0BEUECKON
[IEHHOCTH;

e YUUTBIBAE€T KYJIbTYpHBbIE pa3iuyd OOy4aroluXcs, I0JIOBO3PACTHbIE M WHAMBUAYaJbHbIC
0COOEHHOCTH JCTEH;

e DopMHpYyeT y OOYYaIONMMXCS TPAXKTAHCKYIO IMO3UIMIO, CIOCOOHOCTh K TPYAYy W JKU3HH B
YCIIOBUSAX COBPEMEHHOI'O MHPA;

e Monenupyer Ha ypOKe CHUTyalluud JJig BbIOOpa TMOCTynKa OOydaromuMucs (TEKCTHI,
uH(porpaduka, BUACO U JIp.);

e Co311a€T 1OBEPUTENIbHBINA TICUXOJIOTMUYECKUH KIIMMAT B KJacce BO BpeMsl ypoKa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

W3ydyenne ™MareMaTHKd Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HaIpaBICHO Ha
JOCTHKEHUE OOYYaIOMUMUCS JIMYHOCTHBIX, METANpPEIMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB OCBOCHUSI y4E€OHOTO IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI
JIN4YHOCTHBIE Pe3yJIbTATBI OCBOCHUS IIPOrPaMMBI 10 MATEMATHKE XapAKTEPU3YIOTCS:

1)  narpuoTHuecKkoe BOCHHTAHHeE:

IIPOSABJICHUEM HMHTEpeca K IPOLUIOMY M HACTOSALIEMY POCCUHCKOM MAaTEMAaTHUKH, LIECHHOCTHBIM
OTHOLICHHEM K JTOCTHKEHUSAM POCCUHCKMX MATEMaTUKOB M POCCUICKOM MaTEMaTHYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B PYrUX HAayKax U NPUKIAAHBIX chepax;

2)  rpasaaHcKoe H JyXOBHO-HPAaBCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO O0O0sI3aHHOCTEH TpakJaHWHA U peaju3aluud ero Ipas,
NPECTAaBICHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SIBICHUH,
IpoLeAyp TPakJaHCKOTo OO0IIecTBa (HAmpUMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO
ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKHM TMPUMEHEHUEM JOCTHKCHUH HAayKH, OCO3ZHAaHUEM
BaXHOCTU MOPAIBbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YYEHOTO;

3)  TpynoBoe BocnuTaHMe:

YCTaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpELICHUM IPAKTUYECKUX 3alad MaTeMaTHYeCKON
HAIPaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEeMaTH4ECKOro 0O0pa3oBaHUsl Ha TPOTSKEHUU BCEH
KHU3HU JUIsL YCHIEIIHOM NpOQecCHOHAIbHOM NEATENIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX yMEHU,
OCO3HAaHHBIM BBIOOPOM M TOCTPOCHHEM HWHIMBUAYAJIBHOW  TpaeKTopuu  oOpa3oBaHUS U
KU3HEHHBIX IUIAHOBC YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4)  >creTHueckoe BOCHHTAHHE:

CIIOCOOHOCTBIO K SMONHUOHAJIBHOMY H 3CTCTHYCCKOMY BOCIHPHUATUIO MATEMATUYCCKUX O6’beKTOB,
3aaad, pemeHHﬁ, paCCYX(HGHHﬁ, YMCHHIO BUJACTh MATEMATHYCCKUEC 3aKOHOMEPHOCTU B HCKYCCTBE,

5)  ueHHOCTH HAYYHOIrO IO3HAHUS:

OpHUEHTAlIMEN B 1€ATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MIPE/ICTaBICHUII00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHI YEJIOBEKA, IPUPOJIbI U O0LIECTBa, TOHUMAaHUEM MaTeMaTUYECKON HayKH
Kak c(epbl YenOoBEUECKOW JeATeNbHOCTH, 3TaloB €€ pa3BUTUS W 3HAYMMOCTH JJs PA3BUTHUSA
LIBWIN3AlUH, OBJIAJCHUEM SI3bIKOM MAaTEMaTUKM W MaTeMaTU4YECKOW KyJIbTypOM Kak CpeACTBOM
MIO3HAHWU MUPA, OBJIAJACHUEM IIPOCTEHILIMMU HABBIKAMU MCCIIEI0BATEIbCKON AEATENBHOCTH;

6)  ¢usuyeckoe BocnuTanue, GOPMUPOBAHHE KYJILTYPHI 310POBbS HIMONHOHAIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO MPHUMEHATh MaTEeMAaTUYECKHE 3HAHUS B MHTEpecax CBOETO 37I0POBbs, BEACHUS
3I0pOBOTO 00pa3a >KM3HM (3I0pOBOE TMUTAaHWE, COAJAHCHPOBAHHBIA PEKUM 3aHATHA W OTIBIXA,
peryssipHasi pU3MUecKasi akTHBHOCTb ), C(HOPMUPOBAHHOCTbHIO HaBbIKape(IEKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa IPyroro 4eIoBeKa;

7)  3KoJIOTHYECKOe BOCHHTAHME:

OpUeHTallMell Ha NpUMEHEHHE MaTeMaTMYeCKUX 3HAaHWH JUIs pelieHus 3a1adB obnacTH
COXPaHHOCTH OKpYXalolieil Cpesbl, TIAHMPOBAHMS MOCTYNKOB M OLEHKH MX BO3MOMHBIX
TOCTIEICTBUI 7 OKPY’KAaromlell CPeMbl, OCO3HAHMEM TJOGANBLHOTO XapakTepa 3KONOTHYECKHX
npoGeM U MyTel UX peleHus;

8) aganTamus K M3MeHSIOIMMCS YCJIOBHSAM CONMAILHOI H NPUPOIHOIL cpeIbI:



TOTOBHOCTBIO K JCHCTBHSM B YCIIOBUSAX HEONPENCIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pe3 NPAaKTHUYECKYIO AEATEIBbHOCTb, B TOM YHCIIE YMEHHME YUUTHCA y IOPYIHX
Jro/iel, MpHOOpeTaTb B COBMECTHOH NEATENbHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETEHIMH W3
OIbITA IPYTHX;

HEOO0XOAUMOCTBIO B (DOPMHPOBAHWU HOBBIX 3HAHWK, B TOM 4YHcIe (GOpPMYyTUpOBaTH HJIEH,
HOHATHUS, TUNOTE3bl 00 O0BEKTaX M SBJICHUAX, B TOM YHCIIE PaHEE HE M3BECTHBIX, OCO3HABATH
Jne(GUIUTBI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BbI30B, TpEOYIOUIMl KOHTPMEpP, KOPPEKTUPOBAaTh IPUHHMAEMble pELIEHUS M  JIeHCTBUS,
(GopMynHUpOBaTh U OLIEHUBATh PUCKU U NTOCIEACTBUSA, (POPMUPOBATH OMBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pe3ynbrate ocBOGHUS POrpaMMBbI IO MaTEMaTHKE Ha YPOBHE OCHOBHOTO 001I1eT000pa30BaHus
y oOyuatomierocss OyayT cGOpPMHUPOBAaHBI METANPEAMETHBIC Pe3YyIbTaThl, XapaKTePU3YIOIIHECS
OBJIaJICHUEM YHHUBEpCaTbHBIMU M103HABATEIbHBIMU JENCTBUSIMU, YHHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMU JCHCTBUSIMHU M YHUBEPCATHHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTenbHbIe YHHBepcaibHble y4eOHbIe AelicTBUS

Ba3oBble Jlornueckue 1elcTBUs:

BBISIBJISITH M XapaKTE€PU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMaTHYECKUX OOBEKTOB, IMOHSITHM,
OTHOIIEHUH MEeXIy TMOHATUAMH, (OPMYIMPOBATH ONpEAETICHUsS IOHATUH, YCTaHABIUBATb
CYLIECTBEHHBIH NpHU3HAK KiIacCU(UKALMKM, OCHOBAHUS AJisi 00OOIIEHHS U CPaBHEHUS, KPUTEPUU
IPOBOJUMOI0 aHAIN3A;

BOCIIPUHUMATh, (OPMYJIUpOBaTH M  IPEoOpa3oBBIBATh CYKICHHSA: YTBEPAHUTENbHBIE U
OTpHILIATENIbHbIE, €TUHUYHBIE, YACTHBIE U OOIIIKE, YCIOBHBIE,

BBISIBIIITh MAaT€MaTHYECKHWE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IMPOTHBOPEUYUSB  (paKTax,
JAHHBIX,  HAONIONEHMSX M YTBEPXKICHHSX, npeiarath KPUTEPHUH JIJIS1 BBISABICHUS
3aKOHOMEPHOCTEN U MPOTHUBOPEYU;

JieJlaTh  BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIOYEHUH 110 aHAJIOTUH;

pa3buparb JI0Ka3aTenbCTBa MaTeMaTHYeCKUX YTBEPKACHUM (npsimMble u oT
IPOTUBHOTO), MPOBOJUTH CaMOCTOSITEIbHO HECIIOXKHBIE JI0KA3aTeNIbCTBA MaTeMaTHYeCKUX (DakToB,
BBICTpAauBaTh ApryMEHTAIUIO, IPUBOAUTH IPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBAaTh COOCTBEHHbIE
paccyXJIeHuUs;

BBIOMpaTh CHOCO0 pelieHust ydyeOHOW 3ajauM (CpaBHMBAaTh HECKOJIbKO BapHUaHTOB pEILIEHUS,
BBIOMpATh HanOoJIee NOAXOAAIMM C YIETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKue 1eiiCTBUSA .

HCIIOJIb30BaTh BOIPOCHI KakK HCCIIENOBATEIbCKUNA HHCTPYMEHT MO3HAHUS, (POPMYIHpPOBAThH
BONPOCHI, (DUKCHPYIOIIUE MPOTHUBOpPEUHE, MPOoOIeMy, CaMOCTOSTETbHO yCTaHABIUBATh MCKOMOE H
JIaHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTH TIO CAMOCTOATENLHO COCTABJIECHHOMY IUTAHY HECIIOKHBIM IKCIIEPUMEHT, HEOOJBIIOoe
MCCJIEJIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTn4eckoro 00beKTa,3aBUCMOCTEN 0ObEKTOB
MEXIy COO0¥;

CaMOCTOATENbHO (OpPMYyITHUpOBaTh OOOOIIEHHMS W BBIBOJBI IO pPE3yibTaTaM TMPOBEIEHHOTO
HAOIIO/IEHUs, UCCIICJIOBAHUS, OIEHUBATh JOCTOBEPHOCTHh MOTYYEHHBIX PE3yIbTAaTOB, BBIBOJOB M
00001IeHNI];

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOLIECCA, a TAKKE BBIIBUTATH IMPEIAIOIO0KEHUS O €r0O
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Padora c undopmanueii:
BEIIBAATE HEOAOCTAaTOYHOCTh H U30BITOYHOCTE I/IH(l)OpMaHI/II/I, JaHHBIX, HGO6XOJII/IMI)IX JIIA
pelleHus 3a/1a4y;



BBIOMpATh, AHATTU3UPOBATb, CHUCTEMaTU3UpOBaTh U WHTEPHPETUPOBATh
MH(}OPMAaLIMIO Pa3IMYHBIX BUAOB U (GOPM MPE/ICTaBICHHUS;

BbIOMpaTh popMy IpeacTaBIeHUS HHPOPMALIMU U WIUTIOCTPUPOBAThH pPellacMble 3a/1a4d CXEMaMH,
JuarpaMmmamu, HHOU rpadukoil 1 uX KOMOMHALIMSIMU;

OLIEHUBATh HAA&KHOCTb HMHPOPMALMU IO KPHUTEPHSM, TMPEAJIOKECHHBIM yUYUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHUKaTHBHBIE YHHBepPCAJbHbIE YuyeOHbIE eiiCTBHA:

BOCIPUHUMATH U (hOPMYIIUPOBATH CY)KIICHUSI B COOTBETCTBUU C YCIOBHSIMH U IIEJIIMUA OOIIICHUS,
SICHO, TOYHO, TPAMOTHO BBEIpa)XaTh CBOIO TOYKY 3PEHUS B YCTHBIXH IMMChMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS TI0 XO/Ty PEIICHUS 3aJaul, KOMMEHTUPOBATh IOJTYYCHHBIN PE3yIbTaT;

B Xole OOCYKIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOIEMBI,
pemiaeMoil 3ajauyu, BBICKA3bIBaTh MWJICH, HAIIEJICHHbIE HAa TMOUCK PEIICHHUs, COMOCTaBJISATh CBOU
CYXKICHHS C CYXICHUSMHU JAPYTUX YYACTHUKOB [UANOra, OOHApYXHBaTh pa3jMuue H CXOACTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTupOBaTh pa3HOTIaCHsl, CBOM BO3PAKEHUS;

MPEJCTaBIATh Pe3yibTaThl pPELICHUS 3aJaud, OKCIEPUMEHTa, WCCIEIOBaHMs, IMPOCKTa,
CaMOCTOSITEIILHO BBIOMPATh ()OpPMAT BBICTYIUICHUS C YYETOM 3aJiad MPE3CHTAIMU B OCOOCHHOCTEH
ayJUTOPUH;

MMOHUMATP U UCIIOJIL30BATh MPEUMYIIECTBA KOMAHHOW ¥ MHIUBHUIYAILHOW PAOOTHITIPH PEIICHUH
yueOHBIX MaTEeMaTUYECKUX 33]1aY;

MPUHUMATH 1€JIb COBMECTHOU JCSITEIHLHOCTH, TUIAHUPOBATh OPTaHU3AIMIO0 COBMECTHOM PabOTHI,
pacnpenensats BUAbl paboT, JOTOBapUBATHCA, OOCYXKAATh MPOLECCH Pe3yiabTaT paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOICH;

y4acTBOBaTh B TPYNNOBBIX Qopmax paboTel (00CyXkaeHUs, OOMEH MHEHHMSIMH, MO3TOBBHIE
HITYPMBI U IPYTHE), BBIIOIHITH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOM ICUCTBUS C IPYTUMHU
YICHAaMH KOMAaHJIbI, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIMUHA TPOAYKT IO KPHUTEPHUSM,
c(hOpMyIMPOBAHHBIM yUYaCTHUKAMU B3aUMOACHCTBHUS.

PeryisiTuBHbIe YHHBepPCAJbHbIE YUeOHbIe NelCTBUS

Camoopranmusanus:

CaMOCTOSITENTFHO COCTABJISITH IUIAH, alTOPUTM pEIIeHUs 3aJadd (WM ero 4acTh), BBIOMPATH
croco0 pemieHuss ¢ y4€TOM HMMEIONIMXCS PECypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHUH ¢ yu€TOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb:

BIaJIeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca W pe3ysbTaTa peleHHs
MaTeMaTH4YeCKOH 3a1admu;

IIPENBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPH PEILIEHUU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HallIEHHBIX OLIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU IIOCTaBICHHOM LEIM M YCIOBHSM,
OOBSICHATh TPUUYUHBI JOCTIDKEHUS WIM HEJOCTHDKEHUS €N, HaXOJWUTh OLIMOKY, JAaBaTh OLEHKY
NPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS IMPOrpaMMbl MO MaTeMaTHUKE MPEJCTABIECHBI MO Tojam
o0y4YeHHsI B CIEIYIONIMX pa3leNiaXx MpPOrpaMMbl B paMKaxX OTICIBHBIX YYeOHBIX KypcoB: B 56
KjJaccax — Kypca «Marematukay, B /-9 Kkiaccax — KypcoB «Amnrebpa», «['eomerpusi»,
«BeposTHOCTD M CTATUCTHKA.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHBIMH LENAMU O0YUYEHHUSI MaTeMaTHKe B 5—6 KJlaccax sIBJISIOTCS:

® [IPOIOJDKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTeMaTHMUYECKHX IOHATUH (4MCIO, BEIMYMHA,
reomerpuueckas  ¢urypa),  00eCHEUMBAIOIIMX  IPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh
MaTeMaTHYECKOro 00pa3oBaHus 00yJaroIuXcs;

® Da3BUTHE HHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH OOydaromuxcs, IO3HaBaTEebHOU
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, MHTEpECA K U3yUYEHUIO MaTEMATHKY;

® [I0/IBE/ICHNE OOYYAIOUIMXCS Ha JIOCTYIIHOM J/JIsi HHUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEMaTUKHU U OKPYXKAIOLIEro MUpa;

e hopmupoBaHue (PYHKIHMOHAIBHOM MaTeMaTHUYeCKOM TIpaMOTHOCTU: YMEHHUS pacllo3HaBaTb
MaTeMaTHYeCKUe OOBEKThI B PEaJIbHBIX )KM3HEHHBIX CUTYallUSAX, IPUMEHATh OCBOCHHBIE YMEHUS IS
pelIeHNs NPaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, HWHTEPIPETUPOBATh IOJYyYEHHBIE pE3YNIbTaThl U
OLICHMBATh UX HA COOTBETCTBUE IPAKTUYECKON CUTYalLUH.

OcHOBHBIC JMHHHM COJEpKAaHUS Kypca MareMaTHKu B 5—6 Kiaccax — apudmeruyeckas H
reoMeTpUYecKasi, KOTOpbIe pPa3BHBAIOTCA MapajljielIbHO, KaxJas B COOTBETCTBMM C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYyroM, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU. TaKkxke B
Kypce MaTeMaTUKH ITPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMHU aJIreOpbl U OMUCATEIbHOW CTATUCTUKH.

W3yuenmne apumMeTnyeckoro Marepraia HAaYMHAETCS CO CHCTEMAaTH3alld U Pa3BUTHs 3HAHUK O
HaTypaJbHbIX YHCIIAX, IOJYYEHHBIX Ha YpOBHE HadajgbHOro obmero odpasoBanus. [Ipu sTOM
COBEpUICHCTBOBAHUE BBIYUCIUTENIBHON TEXHUKU U (OPMHUPOBAHHE HOBBIX TEOPETUUECKUX 3HAHUU
COYETaeTCs] C Pa3BUTUEM BBIUUCIUTEIBHOM KYyJIBTYpbl, B YaCTHOCTH C OOy4YEHHMEM MpOCTEHIIUM
npuéMaM TPUKUJIKM M OLEHKM pe3ylbTaTOB BbIYMCIEHUN. 3ydyeHue HaTypajabHBIX YHCEN
IIPOJOJDKAETCA B 6 KJIacce 3HAKOMCTBOM C HAYaJIbHBIMU ITOHATUAMU TEOPUH JEIUMOCTH.

Hauano n3y4yennst 0OObIKHOBEHHBIX M JIECATUYHBIX APOOEH OTHECEHO K 5 KJ1acCy. DTO MepBhIid ATl
B OCBOEHHMHM JpoOeH, KOrja MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJI€SMH, MOHATUSIMU TeMbl. [Ipu
3TOM pacCMOTPEHHE OOBIKHOBEHHBIX JIpo0Oeii B TMOJHOM OOBEME TPEIIECTBYET H3YUEHUIO
NeCATUYHBIX ApoOeii, YTo 1eecoo0pa3Ho C TOUKU 3PEHHUs JIOTUKU U3JI0KEHUs YUCIOBOM JIMHUH, KOT1a
npaBwiia JEHCTBUN C JECATHUYHBIMH JAPOOSIMHU MOXHO OOOCHOBAaTh YK€ M3BECTHBIMU aJTOpPUTMaMU
BBITTOJIHEHUS] JEUCTBUI C OOBIKHOBEHHBIMH JpOOSMH. 3HAKOMCTBO C JIECATHUYHBIMH JpOOSMHU
pacIIMPUT BO3MOXKHOCTHU JJI1 MOHUMAaHUS 00Yy4aroIUMUCS MPUKIAJHOTO MPUMEHEHHS] HOBOM 3amucu
IIPU U3YyYEHUU APYTUX NPEIMETOB U MPU MPAKTUYECKOM HcIosb30BaHuU. K 6 Kitaccy oTHeCEH BTOpoi
Tall B U3YyYEHUU JIpo0ell, TI/e€ NPOUCXOJUT COBEPUICHCTBOBAHWE HAaBBIKOB CPAaBHEHUSI U
npeoOpa3oBaHusi IpoOel, OCBOCHHWE HOBBIX BBIYHCIUTENBHBIX AJTOPUTMOB, OTTAYUBAHHE TEXHUKHU
BBIUMCJIEHUM, B TOM 4YMCJI€ 3HAYEHWH BBIPAKEHUMN, COJEp)KallMX U OOBIKHOBEHHbBIE, U JECATUYHBIC
poOu, YCTaHOBJIEHUE CBSA3€M MEXIy HUMH, pacCMOTpeHHME NPUEMOB pelIeHMs 3agad Ha apoou. B
Hayaje 6 Kjacca MPOUCXOIUT 3HAKOMCTBO € MOHSITHEM ITPOLIEHTA.

OCOOEHHOCTBIO N3YYEHUS TOJOKHUTEIbHBIX U OTPULIATENIBHBIX YUCENl SBJSETCS TO, YTO OHU TaKXKe
MOT'YT pacCcMaTpUBaTHCA B HECKOJIBKO ATanoB. B 6 knacce B Hayase nzydeHus: TeMbl «lI1omoxuTenbHbIe
U OTpULIATENIbHBIE YUCIIa» BblAensdeTcs noareMa «Llensle uncna», B paMkax KOTOPOW 3HAaKOMCTBO C
OTPULATENIbHBIMM YUCIAMH M JEUCTBUAMU C TOJOXKHUTEIbHBIMU M OTPHUIATEIbHBIMU YHUCIAMU
IIPOUCXOAUT HA OCHOBE COAEPKATEIBHOIO IOAXOAA. IJTO IO3BOJISIET Ha JIOCTYIIHOM YpPOBHE
MO3HAKOMHUTH 00YYAIOIIKUXCS MPAKTUYECKH CO BCEMU OCHOBHBIMM MOHSITUSMH TEMBI, B TOM YHUCIIE U C
IpaBUJIaMU 3HAKOB TPH BBIMOJHEHUH apu(METHUECKUX JIeHCTBUU. M3ydyeHue palnnoHalIbHBIX YUCEN
Ha 3TOM HE 3aKOHUYUTCS, a OyJeT MPOI0JIKEHO B Kypce ainredpsl 7 Kiacca.

[Ipu oOyueHHM pelIeHHIO TEKCTOBBIX 3a/1ady B 5—6 KjaccaX HCHOJB3YIOTCA apudmMernueckue
npuémbl pemienus. [Ipm oTpaboTke BBIYMCIUTENBHBIX HAaBBIKOB B 5—6 Kilaccax paccMaTpUBalOTCA



TEKCTOBbIE 3aJ]aud CJIEIYIOIIMX BUJOB: 33Ja4ll HA JBM)KCHUE, HA YacTH, HA MOKYNKH, Ha padoTy U
IPOM3BOUTENBHOCTb, Ha IPOLEHTHI, HA OTHOWIEHHUS U Iponopuuu. OOydaromuecs: 3HAKOMATCA C
npuéMaMH peleHus 3a1ad nepedopoM BO3MOXKHBIX BapHaHTOB, ydyarcs paboTaTh ¢ WH(pOpMalmeH,
IPECTaBICHHON B (hopMe TabJInI] MU THarpaMM.

B nporpamme  yueGHOro kypca «Marematuka» — HPEeoyCMOTPEHO  (OPMHPOBAHUE
IPONEIEeBTHUECKUX aIreOpandeckux IpeacTaBleHuil. bykBa Kak CHMBOJ HEKOTOPOrO 4YHcla B
3aBHCUMOCTH OT MAaTEeMaTH4YECKOTO KOHTEKCTa BBOJIUTCS IMOCTENIEHHO. byKBEeHHAss CHMBOJIMKA HIMPOKO
UCMONB3YeTCsl MpPEXAe BCEro Uil 3aluch OOLIMX YTBEpXKIEHUM W mpeanoxeHuil, ¢opmyn, B
YAaCTHOCTH IS BEIYMCIICHUS] TEOMETPUYECKUX BEITMYMH, B KAUECTBE «3aMECTUTENIS YHCIIA.

B mporpamme yueOHoro kypca «MaTreMmaTuka» IpeACTaBlI€Ha HArjsiHas IeoMeTpus,
HampaBJIeHHAsT Ha  pa3BUTHE OOpa3HOrO  MBIIUICHHS, MPOCTPAHCTBEHHOTO  BOOOpPaXEHH,
n300pa3sUTEIbHBIX YMEHUH. DTO BaXKHBIN 3Tall B U3y4YEHUHM I'€OMETPHUM, KOTOPBIA OCYLIECTBISETCA Ha
HArJSITHO-TIPAKTUYECKOM YpPOBHE, OINMPAETCs Ha HArsIHO-00pa3HOE MBIIUICHUE O0YYaroIuXcs.
Bonbiiasg posb OTBOAUTCSA NPAKTHUECKOW JEATENBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJIEINPOBAHUIO.
OOyuaromecss 3HAKOMATCSL ¢ TEOMETPUUYECKUMH (DUTYpaMU Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
OPOCTEHIIMMU KOH(QUIypalMsIMHU, ydaTrcs H300pakaTh MX Ha HEJIIMHOBAHHOW W KieTyaToll Oymare,
paccMaTpuBaOT UX IMPOCTEUIIHME CBOMCTBA. B mpomecce uM3ydeHUs HAriasgHOM I'€OMETPUU 3HAHUSA,
HOJy4eHHbIe 00YyYaroIlMMHICS Ha YpOBHE HAYAJILHOTO OOIIEro oOpa3oBaHUs, CUCTEMATU3UPYIOTCS U
pacIIupsIOTCS.

CornacHo yueOHOMY TMIaHy B 5—6 Kiaccax H3y4aeTcsi HMHTETPUPOBAHHBIA IpenMeT
«MatemaTtukay, KOTOPbIi BKIIOYACT apu(PMETHUYECKUN MaTepral U HATJSAHYIO TEOMETPHUIO, a TaKKe
IPOINEIeBTHUECKUE CBEJICHUS U3 aJIreOpbl, 3JIEMEHTHI JIOTUKU M Hayajia OMMCaTeIbHOW CTATUCTHKH.

Ha u3yuenue yueOHoro kypca «Matematuka» orBoautcs 340 yacoB: B 5 kiacce — 170 yacos (5
9JacoB B Heelto), B 6 kiacce — 170 yacoB (5 4acoB B HE/IEIIO).



COJAEPKAHUE OBYYEHUA
5 KVIACC

HarypajibHble 4nc/ia u HyJIb

Harypanbnoe umcio. Psng HatypanmpHbIX uymcen. Yucimo 0. M300pakeHHe HATypalbHBIX YHCET
TOYKaMHU Ha KOOPJAMHATHOMU (YUCIIOBOI) MPSMOM.

[lo3unmoHHas cuctema cyucieHus. PuMckas Hymepanusi KaKk NpuMep HENO3WLHUOHHOM CUCTEMBbI
cuucieHus. JlecaTuuHas cuctemMa CUMCIICHUS.

CpaBHeHHE HaTypaJIbHBIX YHCEN, CPAaBHEHUE HATYpaJIbHBIX yucel ¢ HyaéM. CriocoObl CpaBHEHHUS.
OxpyrieHue HaTypalbHbIX YUCEIL.

CnoxxeHue HaTypajbHBIX 4YHCEJN, CBOWCTBO HYJs NpPU CIOXKEHUU. BbluMTaHue Kak JEUCTBHE,
00paTHOE CIOKEHUIO. Y MHOKEHUE HaTYPaJIbHBIX YMCEJl, CBOMCTBA HYJIS U €AUHUIIBI P YMHOKEHHUU.
llenenne kak JaelcTBUE, OOpaTHOE YMHOXKEHHUIO. KOMITOHEHTBHI ACHCTBUH, CBSI3b MEXKIYy HHUMHU.
[TpoBepka pesynbTara apudmernyeckoro naeicTBus. [lepemecTuTeIbHOE M COYETATEIBHOE CBOWCTBA
(3aKOHBI) CIIOKEHHUS U YMHOKEHHUS, PACTIPEACTUTEIbHOE CBOUCTBO (3aKOH) YMHOYKEHHUS.

Wcnonb3oBanne OykB i1 0003HAUEHMsS] HEU3BECTHONO KOMIIOHEHTa M 3allCH CBOICTB
apu(pMETUUECKHUX JICHCTBUM.

Jlenutenun W KpaTHbIE 4YMCIA, PaA3JIOKEHHWE HAa MHOXUTEnW. lIpocTble M cocTaBHblE 4MCTA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTeleM. 3allUCh YUCIIA B BUAE CYMMbI Pa3psIHbIX ClIaraéMblXx.

UucnoBoe BblpakeHHE. BpluMclieHHEe 3HAYEHUM YHUCIIOBBIX BBIPAKEHUH, MOPSAOK BBINOJIHEHUS
nerctBuid. Mcnonb3oBaHWE MNpHU BBIYUCIEHUAX IEPEMECTUTEIBHOTO M COYETATEIBHOTO CBOWMCTB
(3aKOHOB) CJIOKEHHSI U1 YMHOXKEHUS, PACIPEICIIUTEIHHOIO CBOMCTBA YMHOKEHUSI.

Apoon

[IpencraBienre o apoOu Kak crocode 3amucu 4acTh BeTU4MHbL. OOBIKHOBEHHBIE JIPOOH.
[IpaBunbHBIE U HeTpaBHIbHBIE ApoOu. CMeranHast 1po0b, MpeICTaBICHUE CMEIIAaHHON JpoOu B BHIE
HENPaBWJILHOM OpoOM U BbIJENEHUE IIEeNIOW YacTW 4Yucia W3 HenmpaBWIbHOW Apobu. M3o0paxkeHue
npobeil Toukamu Ha uyMciaoBod mpsiMod. OcHoBHoe cBoWcTBO npoOu. CoxpaieHue JpooOeil.
[TpuBenenue n1pobu k HOBOMY 3HaMeHarteno. CpaBHEHHE APOOEii.

CrnoxxeHue M BBIYMTAHHUE ApoOei. YMHOXKEHUE W JieleHue ApoOel, B3auMHO OOpaTHbIe poOH.
HaxoxneHne 4acTu 1esnoro 1 Leoro 1o €ro 4acTH.

JHecsitnunas 3amuck apoOei. [lpeacrtaBieHue aecsiTUYHOM ApoOM B BHUAEC OOBIKHOBEHHOW.
N300pakeHne AecATUYHBIX ApoOeil ToukaMu Ha YUCIOBOM MpsiMoil. CpaBHEHHE 1€CATUYHBIX APOOEH.

Apudmernueckue IeMCTBUS € JECATUUHBIMU JIpo0siMu. OKpyrieHue NeCATUYHBIX IpoOeil.

Penenue TeKCTOBBIX 33124

Pemenne TekcTOBbIX 3a/1au apupMeTHUIeckuM criocodom. Pemenue nornyeckux 3anad. Pemenue
3aja4 nepebopoM BceX BOZMOXKHBIX BapuaHTOB. Mcronb30BaHKMe MPU PELICHUH 3a/1a4 TaOJIUI] U CXEM.

Pemenue 3amad, copepkKaliux 3aBHCHUMOCTH, CBSI3bIBAIOLINE BEIMYMHBI: CKOPOCTb, BpeMs,
paccTosiHUe, 1leHa, KOJWYEeCTBO, CTOMMOCTh. EJMHMIBI u3MepeHus: Macchl, 00bEMa, LIEHBI,
paccTosiHUA, BpEMEHU, CKOPOCTH. CBSA3b MEXAY €IMHULIAMU U3MEPEHMSI KaXK101 BEIMYMHBI.

Perienue OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue qaHHBIX B BUA€ TAOJIUI, CTOIOYATHIX JUarpaMM.

Harusanas reomerpus

Harnsnuele npexacraBneHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE3OK, JIyd, Yrodi,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYXKHOCTb, KPYT. YT0u1. [IpsaMoii, OCTpbIi, TYIION U pa3BEPHYTHIN YIIIbI.

JliiiHa oTpe3ka, METpUYECKHEe €IWHHULBI JUIMHBL. J[1MHa JOoMaHO#, MepuMeTp MHOrOYTOJIbHHKA.
M3MepeHne U MOCTPOEHHE YIJIOB € IOMOIIbIO TPAHCIIOPTHUPA.

Harnsnuele npencraBieHus o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, HPSIMOYTOJIbHUK,
KBaJpaT, TPEYTOJILHUK, O PaBEHCTBE (DUTYD.

N3o06paxenue ¢puryp, B ToM yucie Ha kieryatoit 6ymare. [loctpoenue koHpurypanuii u3 gyacren



IpSMOM, OKPY)KHOCTH Ha HEJIMHOBAHHON M KieTdaTod Oymare. Vcronb30BaHHE CBOMCTB CTOPOH U
YTJIOB NIPSIMOYTOJIbHUKA, KBAapaTa.

[Inomanp NpAMOYroJpHUKA M MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX M3 IMPSIMOYTOJIBHUKOB, B TOM
yucie Guryp, n300paxk€HHbIX Ha KiieT4aTroi Oymare. EAMHUIBI n3MepeHus Iomaiu.

Harnsinaeie mpeacTaBieHus O MPOCTPAHCTBEHHBIX (Urypax: MPSMOYTOJIbHBIM HapaieNenuie],
KyO, MHororpaHHuku. HM3o0paxkeHne mnpocTeHMX MHOTOrpaHHUKOB. Pa3Béprku Kkyba U
napauienenunena. Co3nanue Mojiejeil MHOTOTPaHHUKOB (M3 Oymaru, MpOBOJOKH, IJIACTHIIMHA M
JpYTUX MaTepUaJIOB).

O0BEM NMPsIMOYTOIBHOTO Mapauienenumneaa, Kyoa. Equauisr namepenus oobéma.

6 KJIACC

HartypaabHble ynciia

Apudmernueckue 1eHCTBHS ¢ MHOTO3HAYHBIMU HATypaJIbHBIMU YHCIaMU. YUCIIOBBIE BBIPaXKEHHUS,
HOPSIOK JAEHCTBUM, UCIOJIb30BaHUE CKOOOK. Vcronp30BaHHEe NPU BBIYMCICHUAX [1EPEMECTUTEIBHOTO
U COYETATEJIBHOIO CBOMCTB CIIOKCHUS M YMHOXXEHUs, PaCIpEeACIIUTEIbHOIO CBOMCTBA YMHOKCHMS.
OxpyrieHne HaTypaJIbHbBIX YUCEIL.

JlenmuTenn W KpaTHBIC YHCIIA, HAUOOJBIIMNA OOIMMK NIENWTENh W HAaWMEHBIIee OO0IIee KpaTHOE.
JlennMocTb cyMMBI M IpOU3BeIeHUs. JleJIeHre ¢ OCTaTKOM.

Apoon

OObIKHOBEHHast J1po0b, OCHOBHOE CBOWMCTBO JpoOM, cokpaiieHue 1poodeid. CpaBHeHue u
yrnopsiiounBaHue Jpooeil. Pemenne 3ai1ay Ha HaXOXAEHUE YaCTU OT LEJIOT0 U LIEJIOro MO €ro YacTH.
JpoOHoe uncio kak pe3ynbraT jaeneHus. [IpencraBienue necaTnyHoil 1podu B BUjae OOBIKHOBEHHOMN
IpoOu ¥ BO3MOXHOCTH IPEJICTaBICHHUS OOBIKHOBEHHOW IpoOW B BHJIE JeCATHYHOW. JlecsaTmuHbIe
IpoOu M MeTpuueckas cucreMa Mep. ApudMmeTndeckue AEHCTBHS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JICCATUYHBIMU APOOSMH.

OtHowenue. [lenenue B JaHHOM oTHouleHMU. Macmirad, nponopuus. Ilpumenenne nponopuuit
IIPU PELICHNH 3a/1a4.

Ilonsatue npoueHra. BplunciieHHe NPOLIEHTAa OT BEIMYMHBI M BEIUMYMHBI IO €€ IIPOLEHTY.
BolpakxeHue mpoLEHTOB JeCITUUHBIMH JApoOsMu. PemieHue 3amad Ha MpOLEHTHL. BripakeHue
OTHOLLIEHHUS BEJIIMYUH B IIPOLICHTAX.

IHonoxuTeIbLHBIE H OTPULATENbHBIEC YHCJIA

ITonoxurenpHble U oOTpULATeNbHbIE 4ucia. Llenple yucna. Mopxyns 4ucia, reoMeTpudyecKas
UHTEpIpeTanuss MOAyids uucia. M3o0OpakeHue uucen Ha KOOpPAMHATHOM mnpsmMoil. UYwucnosbie
npomexxyTku. CpaBHeHue uMcen. Apudmerndeckue JAEHCTBUSL C  TOJIOKUTEIBHBIMU U
OTPHLIATEIIEHBIMU YK CIIAMH.

[IpsiMoyronbHas cucTeMa KOOpJIAMHAT Ha TIIOCKOCTH. KoopanHaThl TOUKH Ha IUNIOCKOCTH, abcuucca
u opauHara. [loctpoenue Touek U GUryp Ha KOOPAMHATHOM MJIOCKOCTH.

bykBeHHbIE BBIpaKeHHU S

[Ipumenenue OykB A 3amMcH MaTeMaTHYECKUX BbIpaXeHUM M mnpenioxxeHuil. CpoiicTBa
apupMeTHuecKkux JeicTBuil. BykBeHHbIE BBIp@XKEHHS U UYUCIOBBIE IOJICTAHOBKU. bByKBEHHbIE
pPaBEHCTBA, HaXOXJIEHHWE HEU3BECTHOTO KOMIOHEHTa. Popmyibl, (popMyssl nmepumeTpa M IIJIOUAAH
NpSAMOYTOJIbHUKA, KBajpaTa, 00bEéMa napajuiesenumnesaa u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemienue TekcTOBBIX 3a/au apudMeTHUECKUM criocobom. Pemenue norndeckux 3aaad. Perienue
3aja4 1epebopoM BCEX BOZMOXKHBIX BapUaHTOB.

Pemenne 3apmay, conepKallMX 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEIUYMHBL: CKOPOCTb, BpEMH,
paccTosiHue, 1eHa, KOJIMYECTBO, CTOMMOCTh, TPOU3BOJUTENBLHOCTD, BpeMs, 00bEM paboThl. EnuHuis!
U3MEpPEHUS: MACChl, CTOMMOCTH, PACCTOSIHMS, BPEMEHM, CKOPOCTH. CBs3p MEXIy €AMHHMIAMU
WU3MEPEHMS KaXO0W BEIINYUHBI.

Pemrenne 3anad, CBA3AHHBIX C OTHOILIEHHMEM, IIPONOPLUOHAIBHOCTBIO BEIWYHUH, IPOLICHTAMU;
pelleHrne OCHOBHBIX 3aJ1a4 Ha IpoOU U MPOIIEHTHI.



OreHka 1 IpUKUIKa, OKpyrieHue pesynbrata. CocraBieHne OYKBEHHBIX BBIPAXEHUN MO YCIOBUIO
3a/1a4u.

[IpencraBnenne JaHHBIX C MOMOLIbIO Tabmum u auarpamM. CronbyaTeie TUarpaMMbl: YTEHHE H
NOCTpoeHue. YTeHHne KpyroBbIX AHarpamMmm.

Harasignasi reomerpust

Harnsgueie npeacraBnenuss o (urypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd, Yrodi,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEX YT OJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnonokeHue ABYX ~OpSAMBIX HA  I[JIOCKOCTH, MapajuleJbHbIE  IpsIMBIE,
NEPIEeHIUKYIIIpHBIE NpsIMbIe. I3MepeHne paccTOsIHUI: MEXy ABYMs TOYKaMHU, OT TOUKHU /10 MPSIMOH,
JUTMHA MapIIpyTa Ha KBAJPATHOU CETKeE.

N3mepenne # IOCTPOECHHE YIJIOB C IIOMOLIBIO TPaHCHOpPTUpa. Buasl TpeyrojbHHUKOB:
OCTPOYTOJIbHBIM,  MPSAMOYTOJIbHBIA,  TYNMOYTOJbHBIH,  paBHOOCAPEHHBIH,  PABHOCTOPOHHHIA.
YeThIpEXYroJIbHUK, IMPUMEPBbl YETBIPEXYTOJBHUKOB. [IpsAMOYroiapHHK, KBaapar: HCIIOJIb30BaHUE
CBOICTB CTOpOH, YIJIOB, auaroHaineil. M3o0pakeHue reomeTpuyeckux (GuUryp Ha HEITWHOBaAHHOU
OyMmare ¢ UCIIOJIb30BaHUEM LIMPKYJIS, JTUHENKH, YroJbHUKa, TpaHcnoptupa. [loctpoenus Ha kieTyaTon
Oymare.

[lepumerp wmHOTOyrONBHMKA. [lOHATHE TUIOMAMM (UTYPBI, €AMHUIBI M3MEPEHUS IIJIOLIA]IH.
[Tpubmmk€HHOe M3MepeHue Iiomaau Guryp, B TOM 4Yucie Ha KBajpaTHOH cerke. [IpubnmxéHHOe
MU3MEPEHUE JUTMHBI OKPY>KHOCTH, IIJIOIIAIU Kpyra.

CummeTpus: HEHTpaJIbHAsA, OCEBasl U 3epKaJIbHAasi CAMMETPHHU.

[TocTpoeHrne CUMMETPUYHBIX (QUTYD.

Harnsoaele npenacrtaBieHuss O MPOCTPAHCTBEHHBIX (urypax: mapajuienenumnesn, Kyd, mpusma,
nupamMuia, KOHYC, IWIMHAD, map u cdepa. M3o0paxenne mpoctpaHcTBeHHBIX (uryp. ITpumepst
pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHIPA U KoHyca. Co3gaHue MoJieNnel MpoCTpaHCTBEHHBIX (uryp (u3
OyMmaru, MpoBOJIOKH, IJIACTUIIMHA U JPYTUX MaTepUaoB).

[Tonstue o0bEMa, eauHMIBI U3MepeHHus 00bEmMa. OO0BEM MPAMOYroOIBLHOTO Napasuiesienue/a,
KyOa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOGHHUS IMporpamMmbl  yuyeOHOro Kypca «Maremarukay
XapaKTEepU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM MHTEpeca K MPOILIOMY U HACTOSILEMY POCCUHCKONM MaTeMAaTHKH, LIEHHOCTHBIM
OTHOUIICHHEM K JOCTHKEHHSIM POCCHMCKUX MAaT€MaTUKOB U POCCUMCKONW MaTeMaTHYeCKOW LIKOJIBI, K
UCTIOJIb30BAHUIO 3TUX JOCTIKEHHUH B PYruX HayKax M MPUKIAJHBIX cepax;

2) rpaxiaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W pealin3aldd  ero Ipas,
MPEJICTABICHUEM O MAaTEMaTHYECKMX OCHOBAaX (YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUIA,
IpoIelyp I'pa)xIaHCKOro oOmiecTBa (HampuMmep, BBIOOpPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO
STUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHI HayKd, OCO3ZHAHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOWM Ha aKTHBHOE Y4YacTU€ B pEIHICHUM MPAKTUYECKUX 337a4y MaTeMaTHYeCKON
HAIPaBIEHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTeMaTHYeCKOTo 00pa3oBaHUS Ha MPOTSHKEHUU Bceei
KU3HU JUIS YCIIEHIHOM MpO(eCCHOHANBHONW IEATENbHOCTH W PAa3BUTHEM HEOOXOAWMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HHIWBUIYATBbHOW TPAaeKTOpPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHATHIO MAaTEMaTHYECKHX OOBEKTOB,
3aJa4, peleHuil, pacCy AeHU, yMEHUIO BHJIETh MaTeMaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIIMEH B ACSITeNIbHOCTA Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJAbI U OOIIECTBA, TOHUMAaHUEM MAaTeMaTUYeCKOW HayKu
Kak cepbl 4YeIOBEUYECKOM JEATENIbHOCTH, 3TaloB €€ pa3BUTUS M 3HAUUMOCTH ISl Pa3BUTHS
LIUBUJIN3ALUHN, OBJIAJICHUEM S3BIKOM MaT€MaTUKH U MAaTeMaTH4YeCKOW KYyJIbTYypoll Kak CpeacTBOM
MIO3HAHU MMPA, OBJIJICHUEM IIPOCTEMIINMHU HAaBBIKAMH MCCIIE0BATENBCKON JEATENBHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOopMHMpPOBAHHE KYJbTYPbl 310POBbS M 3MOLHOHAJIBLHOIO
Os1aronmosryqusi:

TFOTOBHOCTBIO TMPUMEHSATh MAaT€MaTHYECKHE 3HaHHUS B MHTEPECaX CBOETO 3/10POBbsl, BEICHUS
310pOBOrO 00pa3za XH3HH (3I0pOBO€ MHUTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perynsipHas pu3nueckas akTUBHOCTD), CQOPMUPOBAHHOCTHIO HaBbIKA peIEKCUH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'O K€ MpaBa JIpPYyroro 4esioBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHEHTalMel Ha TpUMEHEHHEe MaTeMaTMYeCKUMX 3HaHWM JUId pelleHus 3afady B 00JacTu
COXPaHHOCTH OKpY>Karolleil cpeibl, IIaHUPOBAHUSI TIOCTYIKOB U OLIEHKH UX BO3MOYKHBIX MOCJIEICTBUN
JUIS. OKpYXKaroIlei cpe/bl, 0CO3HAaHUEM TJI00aTbHOTO XapaKTepa 3KOJOIMYECKUX MPOo0JIeM U MyTel UX
peleHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLHAILHOH M IPUPOAHON Cpebl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIOBHSX HEONPEAENEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAKTUUECKYIO AESITEIbHOCTD, B TOM UHCIIE YMEHUE YUUTHCS Y APYTUX JIFOJIEH,
pUOOpeTaTh B COBMECTHOM JIeATEIHHOCTH HOBbIE 3HAHMSI, HABBIKW U KOMIIETEHIIMU U3 OTIbITA IPYTHX;

HE00XO0AUMOCTHIO B ()OPMHPOBAHNU HOBBIX 3HAHWUM, B TOM YHUClie (OPMYIUPOBATH UJIEH, TOHATHUS,
runore3sl 00 00BEKTax M SBJICHMUSIX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABaTh JE(UIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIMIO KaK



BBI30B, TpPEOYIOUIM KOHTPMEp, KOPPEKTUPOBATh MPHUHUMAEMble pEUICHHs U  JeHCTBuS,
dbopMyIUpOBATh U OLIEHUBATH PUCKHU U MOCJIEICTBUS, POPMUPOBATH OTIBIT.
METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

ba3soBble Jlornyeckue 1eMcTBUSA:

® BBLISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB, MOHITHA,
OTHOWICHUA MEXJY HOHATHAMH, (OPMYIHUPOBATH OMNpPEICNICHUs] MOHATUH, YCTAHABIMBAThH
CYILIECTBEHHBIH MpHU3HAK KiIacCU(UKAIMKU, OCHOBAHUA [UIsi OOOOIIEHHS M CpaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

® BOCIPUHUMATh, (OPMYJIHUPOBaTh U MPEOOPa3OBBIBATH CYKICHHS: yTBEPAUTEIbHBIE U
OTpHUILATeNIbHbIC, eAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBISIBJISITH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEUHS B (paKkTax, TaHHBIX,
HAOJIIOJICHUSAX U YTBEPXKJACHUSAX, Ipeajararb KpPUTEPUU JJI BBISIBICHHUS 3aKOHOMEPHOCTEM U
MPOTHUBOPEUHN;

e Ie/IaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTHUBHBIX U HMHAYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JI0Ka3aTeIbCTBA MATEMATHMUYECKUX YTBEPKACHUM (MpsSMble M OT MPOTHUBHOIO),
MPOBOANTH CaMOCTOSITENIbHO HECIOXHBIE JI0Ka3aTeIbCTBA MaTeMaTH4eCKHX (aKTOB, BBICTPaWBAThH
apryMEeHTalHUIO0, PUBOIUTH IPUMEPHI B KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

® BEIOMpATh CHOCOO perieHus y4eOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1eCTBUS:

® [ICTIOJIB30BAaTh BOIPOCHI KaK HCCIEN0OBAaTeNIbCKU HMHCTPYMEHT MO3HaHHS, (QOpPMYIHUpPOBATh
BONPOCH], (DUKCHPYIOIIKUE MPOTUBOPEUHE, MPOOJIEMYy, CAMOCTOATEIbHO YCTaHaBIUBAaTh HMCKOMOE H
naHHoe, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO ITO3UINIO, MHEHHE;

® [IPOBOJIUTH MO CAMOCTOSATEIHFHO COCTaBICHHOMY IUIAHY HECIIOXKHBIN IKCIIEPUMEHT, HEOOIbIIOe
HCCJIEJOBAaHKE 10 YCTAHOBJIEHUIO OCOOEHHOCTENH MaTeMaTH4EeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB
MeEXy cOOO0H;

® CaMOCTOSITENIbHO (OpMYyJIMpOBaTh O0OOIIEHHS W BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOIO
HaAOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTH IIOJIYYEHHBIX pE€3yJIbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

® [[POTHO3MPOBATh BO3MOYKHOE pa3BUTHE MPOIECCA, a TAKXKE BBLABUIATh MPEANOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Padora ¢ undopmanmeii:

® BBISIBJISITh HEJAOCTATOYHOCTh W H30BITOYHOCTh HMHGOpPMAIMM, JAHHBIX, HEOOXOJUMBIX JJIs
pelIeHus 3a/1a4H;

® BEIOMPATh, aHAJTM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETHPOBATh MH(POPMAIIUIO PA3INYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

e BbIOMpaTh (opMmy TmpencTaBieHHs WHGOPMAlMU W WUIIOCTPUPOBATH peEIlaeMble 3adauu
CXeMaMH, AMarpaMMaMu, HHOM rpadpukoi u MX KOMOMHALIMSIMY;

® OIICHWBATh HAJAEKHOCTh HMHPOPMALMU IO KPUTEPHUSM, NPEIJIOKEHHBIM YUYHUTEIEeM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHSA:

® BOCIIPUHUMATh U (POPMYIUPOBAThH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMU U LEJIIMU OOIIECHUS,
SCHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMUCHMEHHBIX TEKCTaxX, /J1aBaThb
MOSICHEHHUS 110 XO/ly PELICHHUs 3a/1a4yl, KOMMEHTUPOBATh IIOJyUYEHHBIH pe3yIbTaT;

®B X0/€ OOCYXIEHHus 3aJaBaTh BOMNPOCHl IO CYIIECTBY OOCYKIAaeMOW TeMbl, MpOOJIeMBbl,
pemaeMoil 3a/ayM, BBICKA3bIBaTh HJEU, HalleJIEHHblE Ha IOUCK pELIEHHS, COMOCTaBISATh CBOU



CYXKICHHS C CYXKICHUSMHU IPYTHX YYaCTHUKOB JUANOra, OOHAPYKMBATH pa3Udyhe M CXOICTBO
MIO3HIINAH, B KOPPEKTHOU popme (HOpMyTHpPOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

® [IPC/ICTABIIATh PE3yAbTAThl PEIICHUS 3a/ladyd, OSKCICPUMEHTa, WCCIEAOBaHUs, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (hopMaT BBICTYIUICHHS C YYETOM 3aad IMPE3CHTAlMd U OCOOCHHOCTEH
ayJUTOPUH;

®[IOHMMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHAWBUIYAJIHOW pPa0bOTHI TpH
peleHHH y4eOHBIX MaTEMaTHYECKUX 3a]1ay;

® IPUHUMATH 11€1b COBMECTHOU JCSITEILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI,
pacmpenensiaTh BHIbI padoT, JOrOBapUBATHLCS, OOCYXKAATh MPOIECC U pe3yiabTaT paboTsl, 0000maTh
MHEHHS HECKOJIbKUX JIFOJICH;

® y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKIeHHS, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U JPYTHE), BHIMOIHATH CBOKO YacTh PabOThI U KOOPAWHUPOBATH CBOW JCHCTBHS C APYTUMU
YJIcHAaMH KOMAaHJIbl, OIICHMBAaTh Ka4yeCTBO CBOEro BKJAJa B OOMMH TPOMYKT IO KPUTEPHSIM,
c(hOpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranmszaums:

® CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, QJITOPUTM pEIIeHMs 3aJayd (MU €ro 4acTh), BHIOMpAaTh
CHoCco0 pemeHust ¢ y4€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELLICHU ¢ y4ETOM HOBOM MH(OpMaIUH.

CaMOKOHTPOJIb, SJMOLHOHAJIbHBIH HHTEJIEKT:

®BJAJIETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTpOJS Ipolecca M pe3yibTara peLIeHUs
MaTeMaTHYeCKOH 3ajjauu;

® [IPpE/IBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpU PpEUIEHUM 3aJauyd, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAMJIEHHBIX OLIMOOK, BBIIBIEHHBIX
TPYIHOCTEH;

® OIICHUBATb COOTBETCTBUE pe3y/lbTaTa JAEATEIbHOCTH IIOCTABJICHHOW II€JIM M  YCIIOBUSM,
OOBSICHATh NMPUYMHBI JOCTHKEHMS WM HEJOCTMIXKEHUS ILIeJM, HAaXOAWTh OIIMOKY, /JaBaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJBbTATHBI

K koHIy 00y4eHus B 5 kjacce 00yJaromuiics MoJIy4duT CIEIYIOIINE TPEIMETHBIE PE3YIbTaThI:

Yucsia ¥ BbIYUCICHUSA

[lonumarh W MNpaBUIBHO YHOTPEOJATH TEPMHUHBI, CBA3aHHBIE C HATYpPaJbHBIMHM YHCIAMH,
OOBIKHOBEHHBIMH U JAECATUUHBIMU APOOSMHU.

CpaBHUBaTh U yNOPSIOYMBATh HATypaJbHBIE YHUCIA, CpPaBHUBaThb B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIE JIPOOH, AECATHUHBIE IPOOH.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOW (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €W YHUCIOM U
n300pakaTh HaTypaJbHbIE YUCIIA TOYKAMU Ha KOOPJMHATHON (YUCIIOBOM) MPSIMOH.

BoinonHATe apupMeTHuecKkue 1eUCTBUS ¢ HATYPAJbHBIMU YHCIaMH, C OOBIKHOBEHHBIMH JPOOSIMU
B IIPOCTEHMIINX CITydasX.

BbInonHATE IPOBEPKY, MPUKUAKY PE3yJIbTaTa BBIYUCICHUH.

OxpyrysTh HaTypaibHbIE YHUCIIA.

Pelenue TekcTOBBIX 33124

Pemarp TekcTOBble 3ajauu apuPMETHYECKUM CHOCOOOM M C TOMOIIBIO OPraHU30BaHHOTO
KOHEYHOro repedopa BceX BO3MOXKHBIX BapUaHTOB.

Pemarp 3amaum, conepskamiyie 3aBHCUMOCTH, CBSI3bIBAIOLIME BEJIMYHHBI: CKOpPOCTb, BpeMs,
paccTosiHuE, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alUCH, CXEMbI, TaOIUIbl, 0003HAUYEHHUS [TPU PEIICHUH 3a/1a4.



[Tonb30BaTbCcsl OCHOBHBIMH €IMHMUIIAMH HM3MEPEHUS: II€HbI, MAacCChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIpaXKaTh OJIHN €UHULIbI BEJIMYUHBI YepE3 IpyTHUE.

W3Bnekarh, aHANIM3UPOBATh, OICHUBATH HH(POPMAIHMIO, TMPEACTABICHHYIO B TaOluIle, Ha
cTONOUYaTON AMarpaMMe, MHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIC, HCIIOJIB30BATh JAaHHBIE IpPU
pELIEHNUH 3a]1a4.

Haruasanasi reomerpus

[Tonp30BaTbCsi TrEeOMETPUYECKUMH TOHATHUSIMHU: TOYKa, IMpsAMas, OTPE30K, Jyd, YIoll,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomUTE, TpUMEPBl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIMMX (OpMy H3YUCHHBIX
reOMEeTPUUECKUX QUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEPIIMHA, CTOPOHA, C MHOTOYTOJIbHUKAMU:
yT0J1, BEPIIMHA, CTOPOHA, IUArOHalb, C OKPYKHOCTBIO: PaJNyC, IUAMETP, LEHTP.

N300pakaTh M3ydeHHBIE TeoMeTpuyeckre (UIypbl HAa HEJIMHOBAaHHOM W KJIET4aTo Oymare c
MTOMOILBIO UPKYJIS U TUHEHKH.

Haxoauth IMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C MOMOIIBIO JIMHEUKH, CTPOUTH
OTPE3KHU 3aIaHHOM JUIMHBL; CTPOUTHh OKPY>KHOCTb 331aHHOTO pajinyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajpaTa [JIsl HUX IOCTPOECHUS,
BBIYHCIICHUS IUIOIIA/IM U [IEPUMETpA.

BerumcnsaTe mepuMeTp W IUIOMIAAL KBajgpara, NPSIMOYrojbHUKA, (UTYp, COCTABJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4Hclie GUTYD, U300paKEHHBIX HA KJIeTyaTol Oymare.

[Tonp30BaTbCsI OCHOBHBIMUA METPUUYECKUMH €IMHUIIAMHU U3MEPEHUs JJIMHBI, TJIOMIAI1; BhIPAXKaTh
OJIHY €/IMHULIbl BEJTUUNHBI YEPE3 APYTHE.

Pacnio3naBate mapaienenunes, Ky0, HUCHOJb30BaTh TEPMHUHOJOTHIO: BEPIIUHA, PeOpO, TpaHb,
M3MEpEHHs, HAXOIUTh U3MEPEHUs NapauleNienunesaa, Kyoa.

Beruncnsate 00béM  KyOa, Napauielienunena 1o 3aJaHHBIM  H3MEPEHUSM, I0JIh30BATHCS
eAMHHUIIAMU U3MEpEeHUst 00bEMa.

Pemate HecnoXHbIE 3a7aud Ha M3MEpPEHHE TEOMETPUYECKHUX BEJIMYMH B IPAKTUYECKUX
CUTyaIUsX.

K xonity 00yuenus B 6 kjiacce 00y4Jaromuics MoayquT CIEAYIONINEe TPEAMETHBIC PE3YIbTAThI:

Yucsia ¥ BbIYUCICHUSA

3HaTh ¥ TOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TUYHBIMU BUJIAMU YHCEIl U CITIOCOOaMU WX 3aIHCH,
MEPEXOIUTH (€CTTH 3TO BO3MOXKHO) OT OJHOM (JOPMBI 3alKCH YHCTIA K APYTOM.

CpaBHHBATh U yNOPSA0OYMBATH IIEJIbIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE IpoOU, CPaBHUBATH
YKCJIa OAHOTO U Pa3HbIX 3HAKOB.

BrimonHsaTe, coueTas yCTHbIE W THCbMEHHBIE TPUEMBI, apuMETHUYEeCKUue JACUCTBUS C
HATypaJIbHBIMH U LI€JIBIMU YHCIIAaMU, OOBIKHOBEHHBIMH U JECSITHUHBIMH TPOOSMU, MTOTOKUTEILHBIMHA U
OTPHUIIATEIILHBIMU YHCIIAMH.

BoluucisaTe 3HaueHWS YHUCIOBBIX BBIPAXKEHH, BBIMOJHATh NPUKUAKY W OLEHKY pe3yibTaTa
BBIYHCIICHUM, BBITIOJIHATH MPEOOpa30OBaHUSI YHMCIOBBIX  BBIDQXCHHUH HAa OCHOBE CBOWCTB
apu(pMeTHIECKUX AeHCTBUI.

COOTHOCHTHh TOYKY Ha KOOPAMHATHOM MPSMOW C COOTBETCTBYIOIIMM €U YUCIOM W U300pakaTh
YKCJIa TOYKAMU Ha KOOPJAMHATHOU MPSMOM, HAXOAUTh MOIYJIb YKCTIA.

COOTHOCHUTH TOYKH B MPSAMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAMHATAMH 3TOM TOYKH.

OKpyTJISTh LIeJIbIe YHCTIa U IECATHYHBIE IPOOHU, HAXOIUTh MPUOIIKEHUS YHCET.

Yucaosbie 1 OyKBeHHbIC BbIPAKECHHS

[Tonumats U ynoTpeOasTh TEPMHUHBI, CBA3aHHbBIE C 3aIMCHIO CTENEHU YHCIa, HAXOIUTh KBaJapaT 1
KyO 4ncIia, BBIYUCIATh 3HAYCHHS YHCIIOBBIX BBIPAKEHHM, COJEpKAIMX CTETICHH.

[lonb30BaThbcs TNpU3HAKAMM JI€IMMOCTH, pACKJIAblBaTh HATypajbHbIE 4YHCIIa Ha MPOCThIE
MHOKUTEH.

[Tonb30BaTbcs MacITaboM, COCTABIIATH MPOMOPLIUN U OTHOILIEHHUSI.



Hcnonb3oBate OyKBBI Ui OOO3HAYEHHs YUCEN MpPHU 3alMCH MaTEeMAaTUYECKUX BbIpAKEHUH,
COCTaBJIATh OYKBEHHBbIE BBIPAXEHUS U (OPMYJIbl, HaXOAUTh 3HAUYEHUs OYKBEHHBIX BBIPAXKECHUH,
OCYILECTBIISISE HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMSL.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TeKCTOBBIX 32124

Pemiate MHOrOIIAroBele TEKCTOBBIE 3a7jaull ApUPMETUYECKUM CIIOCOOOM.

Pemate 3amauym, CBsi3aHHBIE C OTHOLICHUEM, MPONOPLIMOHAIBHOCTBIO BEIWYMH, IPOLICHTAMH,
pelarb TpU OCHOBHBIE 3a/1a4l Ha JPOOU U MPOLIEHTHI.

Pemate 3amaum, conepikamye 3aBUCUMOCTH, CBS3BIBAIOIIME BEIUYUHBL: CKOPOCTb, BpEMH,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTh, IIPOU3BOAUTEIIBHOCTD, BpeMs, 00bEM paboThI, UCIIOJIb3YS
apudMeTHUeCKue  JCUCTBUS, OLEHKY, TNPHUKUAKY, IMOJb30BaTbCA  CIUHHULIAMH  H3MEPEHUS
COOTBETCTBYIOIIUX BEJIMYHUH.

CocraBiaTh OyKBEHHBIE BBIPAXKEHMSI 110 YCIOBUIO 331a4U.

W3pnekaTh MH(OpMaILUIO, NPEACTABICHHYIO B TalOnMuax, Ha JMHEHHOW, CTONOYATOM WM
KpyTrOBOM JuarpaMmax, MHTEpIPETUPOBATH IIPEICTABICHHBIC JAaHHBIC, HCIIOIb30BATh JIAHHbBIC IIPU
peleHny 3a1ay.

[IpencraBisaTs HHPOPMAIUIO C ITOMOIIBIO TAOJIHII, IMHSWHOW U CTOJIOYATOM TUarpamMmMm.

Harnsinaasi reomerpus

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOMIETO MHpa, HMEIOMUX (GOPMY H3YYEHHBIX
reOMETPUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPBI PAaBHBIX U CHMMETPHUHBIX (UTYD.

N300pakaTh ¢ MOMOUIbIO LUPKYJS, JMHEHKH, TPAHCIOPTHpPA HAa HEITMHOBAHHOW M KJIETYATOM
Oymare u3y4eHHbIE IUIOCKUE reoMeTpudeckue GUrypsl 1 KOHGUrypauuu, CHMMETPUYHbIE (DUTYPBI.

[Tonb30BaThcs TEOMETPUYECKMMM TOHSATHSMU: PABEHCTBO (UTYp, CHUMMETpPHs, HCIIOIb30BaTh
TEPMHHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCb CHMMETPHH, LIEHTP CUMMETPHH.

Haxonuth BENMYMHBI YIJI0B M3MEPEHUEM C IOMOINBIO TPAHCIIOPTHPA, CTPOUTH YIUIBI 3aJaHHOMN
BEJIMYMHBI, [10JIb30BAThCA IIPU PELICHUM 3a/1ad IpajlyCHOM MEpOM yIJIOB, PaclO3HABAaTh HA 4EpTEXKaX
OCTPBIH, IPSIMOM, Pa3BEPHYTHIM U TYIIOM YIJIBL.

BbruncnsaTe AMHY JOMaHOM, EPUMETP MHOTOYI'OJIBHUKA, IIOJIb30BAaThCs €AMHHULIAMU U3MEPEHUS
JUIMHBI, BBIPAXKaTh OJJHU €AVMHULBI U3MEPEHUS JUINHBI Yepe3 IpyTHe.

Haxonuts, ucnosb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHU: MEXKIY ABYMS TOYKAMH, OT TOUKH
JI0 IPSAMOM, JUIMHY IIyTH HAa KBaJPaTHOU CETKE.

Bbruucnare miomans GUryp, COCTaBIeHHbIX U3 MPSAMOYTOJIBHUKOB, UCIOIb30BATh pa30HeHne Ha
NpSIMOYTOJIbBHUKH, Ha paBHbIE (QUIYpbl, JIOCTpauBaHUE /O NPSIMOYTOJbHUKA, IOJIb30BATHCSA
OCHOBHBIMM €UHULIAMH U3MEPEHHUs IUJIOLIAAH, BbIPAXKAaTh OAHU €IUHULIBI U3MEPEHUS ILIOIIANNA Yepes3
JpyTHe.

Pacnio3HaBaTh Ha MOJENAX W H300paKEHUSX MUPAMUIy, KOHYC, IMJIMHApP, HCIIOJIb30BaTh
TEPMHHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIN Mapaieenune.

Boruncnsate 00bEM NIPSIMOYTOJIBHOTO Mapajuiesenunena, KyOa, I0Jb30BaThCi OCHOBHBIMHU
€IMHULIAMU U3MEepeHus 00bEMa;

Pemate HeCnOXKHBIE 3aa4d Ha HAXOXKICHUE TIE€OMETPHUYECKUX BEJIMYUMH B NPAKTUYECKUX
CUTyalusX.



TEMATHYECKOE INTAHUPOBAHHE

5 KIIACC
KoauuecTBO 4acoB 3JI€KTpOHHbIe

Ne HaunmeHoBaHue Ipakru- (uadpoBbHIE)

n/m  PAYICIOBMTEM Bcero KonTpoakneie yeckHe oOpa3oBaTeJibHbI
NPOrpamMMbl padoThbI paGoTI e pecype
HarypanbHbie uncna. bubmuorexa [JOK

1 JlelicTBus ¢ 43 3 0 https://m.edsoo.ru
HATYPaIbHBIMH YHCIAMH [7f4131ce
Harnsnnas reomerpus. bubmaorexa LIOK

2 MBI HA. TTOCKOCTI 12 1 2 https://m.edsoo.ru

[7f4131ce
bubnuoreka [{OK
3 OOBIKHOBEHHBIE IPOOH 48 2 0 https://m.edsoo.ru
[7f4131ce

Harnsnnas reomerpus. bubmorexa LIOK

4 MHOFOYrobHMKH 10 1 1 https://m.edsoo.ru
[7f4131ce

bubnunoreka LIOK

5 JlecaTuunbie ApoOU 38 1 0 https://m.edsoo.ru

[7f4131ce
Harnsingnas reomerpus. Bu6mmoteka [JOK

6 Tena u purypsr B 9 1 1 https://m.edsoo.ru
MIPOCTPAHCTBE [7f4131ce
ToBTopenne 1 bubmmoreka IIOK

7 0GoGIIeHHE 10 1 1 https://m.edsoo.ru

[7f4131ce
OBIIEE KOJIMYECTBO 170 10 5

YACOB I10 ITPOTPAMME
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6 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
No HaumeHoBaHue Ipakru- (wnbpoBbIe)
n/m  PAVICIOBMTEM Bcero Kourpoapurie YyecKue o0pa3oBaTe/ibHbI
NMPOrpamMMbI padoThbI paGoTnI e pecypebl
bubnunoreka LIOK
1 HarypanbHblie yncia 30 0 https://m.edsoo.ru
[7f414736
Harnsnnas reomerpusi. bubmorexa [IOK
2 TIpsIMBIS Ha TTOCKOCTH 7 0 https://m.edsoo.ru
[7f414736
bubnunorexa LIOK
3 Jlpobu 32 1 https://m.edsoo.ru
[7414736
Harnsnnas reomerpus. bubmorexa [OK
4 CivveTpus 6 1 https://m.edsoo.ru
[7f414736
bubnuoreka [{OK
5 Beipaxkenus ¢ OykBamu 6 0 https://m.edsoo.ru
[7f414736
Harnsnnas reomerpus. Bubmuorexa LHOK
6 DUryp! Ha II0CKOCTH 14 1 https://m.edsoo.ru
[7f414736
ITonoxurenbHbIE U bubmorexa LIOK
7 OTpHIATeNbHbIE THCHTa 40 0 https://m.edsoo.ru
[7f414736
bu6nmorexa LIOK
8 [MpencraBneHne qaHHBIX 6 1 https://m.edsoo.ru
[7f414736
Harmsnnas reomerpus bubmorexa LHOK
9 Duryph B HpOCTpaHCT'Be 9 1 https://m.edsoo.ru
[7414736
[ToBTOpEHwUe, bubnmnoreka HOK
10 0000111EHHE, 20 0 https://m.edsoo.ru
CHCTEMATH3AIIH [7T414736
OBIIEE KOJIMYECTBO 170 5

YACOB I10 ITPOTPAMME
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PABOYAS ITIPOT'PAMMA YYEFHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

INHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBise€TCST OJHMUM M3 OIOPHBIX KYpCOB OCHOBHOI'O 0OLIEro oOpa3oBaHMsA: OHa
o0OecrieunBaeT M3yuy€HUE IPYTHX IUCLUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U T'yMAaHUTAapHOIO
IIUKJIOB, €€ OCBOCHHME HEOOXOOMMO Ul NPOJODKEHUS O0Opa3oBaHUS W B IIOBCEAHEBHOM JKH3HHU.
Pa3Butue y o0yyaromuxcst HayqdHbIX MPEACTABICHUN O TPOUCXOKACHUHU U CYITHOCTH alNre0pandeckux
abcTpakuuid, crocobe OTpa)KeHHUs MaTeMaTHYeCKOM HAayKoW SBJICHMH W HIpPOLECCOB B NPUPOAE U
o0LIeCTBE, POIM MATEMAaTUYECKOT0 MOJEIMPOBAHNS B HAYYHOM ITI03HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OpPMHPOBAHNIO HAYYHOTO MHPOBO33PEHUS U KAueCTB MBILIUICHUS, HEOOXOAMMBIX Ui aJlalTalud B
COBpEeMEHHOM IH(PoBOM ob1iecTBe. M3ydueHue anreOpsl oO0ecreunBaeT pa3BUTHE YMEHUS HAOIIOaTh,
CpaBHUBaTb, HAaXOAUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUIEHUS, CHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JICHCTBHSI M BBIBOJBL, (DOPMYTUPOBATH YTBEPKICHUS.
OcBoenne kypca aiaredpbl 00eCHeuMBACT pPa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYalOIIMXCS: OHHU
UCTIONB3YIOT JIEAYKTUBHBIE W HMHIYKTUBHBIE pAcCyXIeHHs, OOOOIIeHHE W KOHKPETHU3ALHUIO,
abctparupoBaHue M aHanoruto. OOyueHue anrebpe mpeanojaraeT 3HAYUTEIbHBI 00BEM
CaMOCTOSITENIbHOM 1€ATEIbHOCTH 00YUaIOLIUXCsl, I03TOMY CaMOCTOSITEIbHOE PELLICHUE 3a/]1a4 SIBJISIETCS
peanu3anyen AeaTelIbHOCTHOTO IPUHIUIA O0yUSHHMSL.

B crpykType mporpammbel ydeOHOTO Kypca «AureOpa» Ui OCHOBHOTO OOmIero 00pa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJepXKaTelbHO-METOMYECKUE JHMHUU: «Yucina U BBIYUCICHUS,
«AnreOpanyuecKkue BBIPAKCHHS», «YpaBHEHHS W HepaBeHCTBay, «Dynkumm». Kaxmas wuz atux
coJIepKaTeIbHO-METOUUECKUX JIMHUNA pPa3BUBAETCS Ha MPOTSHKEHUM TPEX JIET M3Y4YeHUs Kypca,
B3aMMOJICHCTBYS € JPYIMMHM €ro JUHUAMU. B Xxone u3ydeHus ydeGHOro kypca oOydaromumcs
HOPUXOJUTCS JIOTUYECKU PaACCYXJaTh, MCIOJIb30BAaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B cBsA3M ¢
3TUM B TMporpaMMmy Yy4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBHI JIOTHKH,
IpeJCTaBICHHbIE BO BCEX OCHOBHBIX pa3/ellax MaTeMaTHMYecKOro o0pa3oBaHMs U CIIOCOOCTBYOIME
OBJIAJICHUIO OOY4YalOIIMMHUCS OCHOB YHHMBEpPCAJIbHOIO MaTeMarhyeckoro sizpika. CopaepikaTrenbHOU U
CTPYKTYPHOM OCOOEHHOCTBIO yUeOHOT0 Kypca «Anredpay sABJIsETCs €ro MHTErPUPOBAHHBIN XapakTep.

Copepxanue nuHUM «Yucia W BBIYHUCICHUS» CIYXKUT OCHOBOM il JaJbHEWIIEro W3y4eHUus
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO y OOYyYaroIIMXCs JIOTUYECKOTO MBILIUIEHHS, (pOPMHUPOBAHUIO
YMEHHMSI I0JIb30BaThCSl AITOPUTMAaMHU, a TAK)KE PUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX
JUIs TIOBCETHEBHOM KM3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
CBA3aHO C PAUUOHAJIBHBIMU W HUPPALMOHAIBHBIMU YHCIAMH, (OPMHUPOBAHUEM MPEACTABIECHUN O
JNeMCTBUTENILHOM YHCIle. 3aBeplIeHHUEe OCBOEHHs YMCIOBOM JIMHUM OTHECEHO K CpeJHeMy oOliemy
00pa3zoBaHMUIo.

Conepxanue ByX anreOpandeckux JMHUN — «AnreOpandeckue BBIpaXEHUS» U «YpaBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHMIO Yy OOydYaroUMxcs MaTeMaTUYecKOro arrmapara,
HEOOXOMMOro JJIi  pelIeHus 33Jad  MaTeMaTUKHM, CMEXHBIX MPEeIMETOB M  MPaKTHKO-
OpUEHTUPOBaHHBIX 3a1ady. Ha ypoBHe ocHOBHOro ooOmiero o6Opa3oBaHus Yy4eOHBIH Marepual
IPYNIUpPYETCS BOKPYT PALMOHAIBHBIX BBIpaXXEHUH. AnreOpa TeMOHCTPUPYET 3HAYCHHE MAaTEeMaTHKH
KaK SI3bIKa JUISl TIOCTPOEHUSI MaTEMaTHUECKUX MOJIEel, OMUCcCaHus POLECCOB U SIBICHUN pealbHOTO
mupa. B 3amaum oOydeHust anreOpe BXOIAT TakXKe JalbHEHIIee pa3BUTHE alTOPUTMHUYECKOTO
MBILUIEHUS, HEOOXOJHWMOT0, B YAaCTHOCTH, JUIsi OCBOEHHS Kypca HH(OPMATUKH, U OBJIAJCHHE
HaBbIKAMHU JIGIYKTUBHBIX paccyxkaeHuil. IlpeoOpa3oBaHue CHMBOJIBHBIX ()OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEeHHUs, CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanue (hyHKIMOHAIBHO-TpApUUECKOW JMHUM HALEIEHO Ha TOJy4YeHUE OO0YydarouMMHCs
3HAHUN O (YHKIMSIX KakK BaXKHEWIIEH MaTeMaTHYeCKOW MOJENW Uil ONMUCAHWS W WCCIIECIOBaHMS
pa3sHOOOpa3HBIX MPOLECCOB U SIBICHUH B mpHpoje U obmecTse. M3yueHne mMaTepuana criocoOCTBYET



Pa3BUTHIO Yy OOYYArOMIMXCS yMEHHUS HCIOJIb30BaTh PA3JIMYHBIC BHIPA3UTENbHBIE CPEICTBA S3BIKA
MaTeMaTUKHd — CJIOBECHbIE, CHMBOJHMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (HOpMUPOBaHUE
NPEICTaBICHUN O PO MATEMATHKH B Pa3BUTHU [IUBHIIM3AINH U KYJIbTYPBHI.

CormacHo y4yeOHOMY IIaHy B 7-9 Kjaccax u3ydaeTcsi y4eOHbIH Kypc «Anredpay, KOTOPBIMA
BKJTIOYAET CJICIYIOIINE OCHOBHBIC pa3felibl cofepx anus: «Yucna U BEIYUCICHU», «AJredpandeckue
BBIPAXCHUSY, «YPaBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha usydenue yuebHoro kypca «Anredpa» orBogurcsa 323 yaca: B 7 kiacce — 102 gaca (3 yaca B
Henento), B 8 kitacce — 102 ygaca (3 yaca B Hezeno), B 9 kitacce — 119 gacos (3,5 yaca B Hezeno).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucna v BoIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPeXo] OT OAHOH (opMbl 3amucu ApolOed K Ipyroil.
[lonsiTHEe panMOHAIBHOIO 4YHUCIA, 3allUCh, CPABHEHUWE, YIOPSAJOYMBAHUE PAaLUOHAIBHBIX YHCEI.
Apudmerndeckne IeHCTBUS ¢ pallMOHAIBHBIMU YuciIaMu. Pemienue 3a1ad U3 peabHONW MPAaKTUKU Ha
9acTH, Ha IpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: ONpe/eleHne, IpeoOpa3oBaHue BBIPAXKEHUNH HAa OCHOBE
OTpeNieNieHus], 3auch 00NbIUX uncell. [IponeHTsl, 3anch NPOLEHTOB B BUJE APoOU U IpoOH B BHJIE
IIPOLEHTOB. TpH OCHOBHBIC 3a/1a4 HA TPOLICHTHI, PEIIEHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKHU.

[IpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIIM HAaTYPAIbHBIX YHCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHasi MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTHMBbIE 3HAYECHMUS
nepeMeHHbIX. [IpeacraBienne 3aBUCIMOCTH MEX/y BETHUYMHAMHU B Buae (GopMyibl. BeraucieHus mo
dopmynam. IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHH, TOKAECTBEHHO PABHbIE BBIPAXKEHMS, IIPAaBUIIA
npeoOpa3oBaHus CyMM W TPOU3BEACHUH, MpPaBWIIA PACKPHITUS CKOOOK W TMPHUBEICHHS I10J00HBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowiensl u MHorowieHel. CreneHb MHorowiaeHa. Cl0XKEHHME, BBIYMTAHUE, YMHOXKEHUE
MHOTOWIEHOB. DOPMyJIbl COKPAIEHHOIO YMHOXKEHUS: KBapaT CyMMBI U KBaApart pasHoctu. Popmyna
pa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOUIEHOB HA MHOKUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUs, INpaBWia MpeoOpa3oBaHUS YpPaBHEHHS, PAaBHOCHUIBHOCTb
YpaBHEHUM.

JIuneliHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIIO KOPHEW JIMHEHHOIO ypaBHEHHUs, pELICHUE
JUHENHbIX ypaBHeHHH. CocTaBieHHe ypaBHEHUI MO YCIOBHIO 3a7aud. PemieHne TeKCTOBBIX 3adad ¢
MIOMOILBIO YPAaBHEHUM.

JIluneiiHoe ypaBHEHHE C JABYMsI INEepeMEHHbIMU U ero rpaduk. Cucrema JIBYX JHMHEWHBIX
yYpaBHEHMI C ABYMs IepeMeHHbIMH. PemeHue cucreM ypaBHeHUI criocoOoM mojcTaHoBKH. [Ipumepsr
peleHus TEKCTOBBIX 3a/J1a4 € IIOMOIIBIO0 CUCTEM YPaBHEHUM.

DyHKUNH

Koopaunara Touku Ha npsmoi. Yuciosble npomexyTku. PaccrosHue mexny IByMs TOYKaMH
KOOPJAMHATHOU IIPSMOM.

[IpsimoyronpHas cucrtema koopauHat, ocm Ox m Oy. AlGcumcca W OpauHATA TOYKM Ha
KoopaAnHaTHOH miockocTu. [Tpumepst rpadukoBs, 3agannbix popmynaMu. YteHne rpadMKoB peabHbIX
3aBucumocteil. [lonsrue Qynkuuu. I'padux ¢pynxuuu. CpoiictBa ¢pyHkuui. JIunelinas QyHkuus, eé
rpaduk. I'padpux pynkuun y = [x|. I'paduyeckoe perienne IMHEHHBIX ypaBHEHUH U CUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KJIACC

Yuciia 1 BbIYUCICHUSA

KBanpatuslit kopenb u3 uncia. [lonstue o0 uppanuoHaabHOM yucie. JlecsaTuuHble MpuOInKEHUS
UppalMoHaIbHBIX uncesl. CBOHCTBa apu(pMETHYECKMX KBAJPaTHBIX KOPHEH W HMX HpPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUM U BHIYHUCICHUSIM. [leficTBUTENbHBIE YHCTIA.

Crenens ¢ 1enpIM MokasaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch YHUCIA.

AJiredpanyeckue BbIpaKeHUs!

KBanpaTHslil TpEXUiIEH, pa3oKEHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO aireOpanueckoi apodu. CrokeHue, BbIUMTaHUE,



YMHOXXEHUE, JIeTICHHE anreOpanyeckux Apooeil. ParonanbHblie BRIpakeHUs U UX TpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBangparHoe ypaBHeHHe, (opMyna KOpHEH KBaapaTHoOro ypaBHeHHs. Teopema Buera. Permenue
YPaBHEHMH, CBOAALIMXCS K JIMHEWHBIM M KBajapaTHbIM. [Ipocteiimme IpoOHO-palMoHaNIbHbIE
YpaBHEHHS.

I'papuueckas uHTEpHpeTanus ypaBHEHMH C JABYMS IIEPEMEHHBIMM U CHUCTEM JIMHEHHBIX
YpaBHEHUHU ¢ ABYMs IepeMeHHbIMH. [IpuMepsl pemieHus CUCTEM HEIUMHEHHBIX YPAaBHEHUM C IBYMS
HEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKum Crocooom.

UucnoBble HEpaBEHCTBA M UX CBOMCcTBAa. HepaBeHCTBO ¢ 0AHOW mepeMeHHOW. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA ¢ OJJHOM nepeMeHHON. CrucTeMbl TMHEMHBIX HEPABEHCTB C OAHON
MIEpEMEHHOM.

DOyHKUNH

ITonarue ¢pynkuuu. O61acTh onpeeneHuss 1 MHOXKECTBO 3HaueHul (QyHKkuH. CriocoObl 3a1aHus
byHKINH.

I'paduk ¢ynkuuu. Urenue cBoiictB GyHkuuu mno e€ rpaduky. Ilpumepst rpaduxoB ¢GyHKIHM,
OTpaXKaIOIIUX peabHbIE MPOIECCHI.

@DyHKIUY, OMUCHIBAIOIINE NPSAMYIO U 00paTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX Tpa(UKH.
Oynxupn y = x2, y =x3, y = \x, y=|x|. Tpadudeckoe pemenre ypaBHEH I i CHCTEM ypaBHEHHIL.

9 KJIACC

Yuciia 1 BbIYHCICHUSA

PannonanpHble uncia, UppalMOHAIBHBIE YKCIa, KOHEYHbIE U OECKOHEUYHbIE JECSITUUHBIE JIPOOH.
MHOXecTBO JeHCTBUTENIBHBIX YUCEN, IeHCTBUTENbHbIE YKCIa KaKk OECKOHEUHbIE ECATHYHBIE ApOOH.
B3anMHO 0IHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOKECTBOM JICHCTBUTENIBHBIX YHCEN U KOOPJIUHATHON
MPSIMOH.

CpaBHeHHUE IEHCTBUTENBHBIX YHCEIl, apU(PMETUIECKHE ACUCTBUS C IEHCTBUTEIBHBIMU YHCIIaAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYXKAIOIIEM MUPE.

[TpuOnm:xE€HHOE 3HAUEHUE BETMYMHBI, TOUHOCTh Npubmkenus. Oxkpyriaenue uncen. [pukuaka u
OLICHKA PE3YJIbTATOB BBIYUCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiniHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASAIIMXCSA K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemeHue ypaBHEHHH, CBOJSIIMXCA K KBaJApaTHBIM. bukBampatHoe
ypaBHeHue. I[Ipumepbl penieHuss ypaBHEHHMHM TPETbEM M YETBEPTOM CTENEHEH pa3JIOKEHUEM Ha
MHOHUTEIH.

Pemenne npoOHO-palMOHAIBHBIX YypaBHEHUH. PelleHne TEKCTOBBIX 3ajad  ajaredpanyeckum
METOJIOM.

VYpaBHeHHe ¢ IByMsI IEpEMEHHBIMU U ero Tpaduk. Perenne cucteM IByX JIMHEHHBIX ypaBHEHUH C
JIByMs IEpEMEHHBIMU. PerieHue cucreM IByX YpaBHEHUM, OJHO M3 KOTOPBIX JIMHEWHOE, a IPyroe —
BTOpOH creneHu. I'paduueckas MHTEpIIpeTaLUs CUCTEMbI YPaBHEHUH ¢ ABYMs IEpEeMEHHBIMU.

Pemrenre TekCTOBBIX 3a7a4 anreOpanyeckuM CIiocoOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOW NEpEMEHHOM. PeleHne cucTeM JINHEMHBIX HEPABEHCTB
¢ ogHOM nepemeHHoM. KBangpaTHble HepaBeHCTBa. [ paduueckas HHTEpIIpeTalus HEPaBeHCTB U CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DyHKUMH

KBagparnunas ¢yaknus, e€ rpaduk u cpoiictBa. [lapabona, KoopArHATHI BEPIIUHBI MapadoIbI,
0Cb CUMMETpPHUHU NTapaboIIbI.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = |x| , # ux cBoiicTBa.

YuciioBbIe N10CJI€10BATEIBHOCTH U IPOrPeCcCHH

[lonsiTe 4YMCIOBOM MOCIENOBATENBHOCTU. 3aJaHHE IOCIEI0BATEIIbHOCTH PEKYPPEHTHOM



dopmynoit u popmysoi N-To YieHa.

Apudmerndeckas U reoMeTpudeckas mnporpeccuu. @opMynbl N-ro 4djieHa apuMETUYECKOW W
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxxeHne uieHOB apu(METHYECKOW W TEOMETPUUYECKOM IpOorpeccuid TOYKaMu Ha
KOOpPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 AKCIOHEHLUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOGHHUS  IporpamMmbl  ydyeOHOro  kKypca  «Anredpa»
XapaKTEepU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM MHTEpEca K MPOLUIOMY U HACTOALIEMY POCCUHCKONW MaTEMaTUKH, LIEHHOCTHBIM
OTHOUIICHHEM K JOCTHKEHHSIM POCCHMCKUX MAaT€MaTUKOB U POCCUMCKONW MaTeMaTHYeCKOW LIKOJIBI, K
UCTIOJIB30BAHUIO 3TUX JOCTIKEHUH B IPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxiaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEH TpakJaHWHA M pealu3aldd €ero Ipas,
MPEJICTABICHUEM O MAaTEMaTHYECKMX OCHOBAaX (YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUIA,
IpoIenyp Ipa)xIaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHUIO
STUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HaHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOWM Ha aKTHBHOE Yy4YacTM€ B pEIICHUM MPAKTUYECKUX 3a/4ady MaTeMaTHU4ecKOi
HAIPaBIEHHOCTH, OCO3HAHMEM BAKHOCTH MAaTeMaTUYECKOTO O0Opa3oBaHUs Ha MPOTSHKEHUU Bcee
KU3HU JUIS YCIIEHIHOM MpO(eCCHOHANBHONW IEATENbHOCTH W PAa3BUTHEM HEOOXOAWMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HHIWBUIYaTbHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHATHIO MAaTEMaTHYECKHX OOBEKTOB,
3aJa4, peleHul, pacCyAeHUI, yMEHUIO BIIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIIMEH B JAeSITeIbHOCTU Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJAbI U OOIIECTBA, TOHUMAaHUEM MAaTeMaTUYeCKOW HayKu
Kak cepbl 4YeIOBEUYECKOM JEATeNIbHOCTH, 3TaloB €€ pa3BUTUS U 3HAUYUMOCTH ISl Pa3BUTHUS
LIUBUJIM3ALUHM, OBJIAJICHUEM S3BIKOM MAaTEeMAaTUKH W MaTeMaTU4YeCKOW KyJIbTypoill Kak CpeicTBOM
MIO3HAHU MMPA, OBJIJICHUEM IIPOCTEMIINMHU HAaBBIKAMH MCCIIE0BATENBCKON JEATENBHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHpPOBaHHEe KYJbTYPbI 3A0POBbS M 3MOLHOHAJIBLHOIO
Os1aronmosryqusi:

TFOTOBHOCTBIO TMPUMEHSATh MAaT€MaTHYECKHE 3HAHUS B HMHTEpEcax CBOETO 370pOBbs, BEICHUS
310pOBOrO 00pa3za XH3HH (3I0pOBO€ MHUTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perynsipHas pu3nueckas akTUBHOCTB), CQOPMUPOBAHHOCTHIO HaBbIKA PEQIIEKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAaKOT'O K€ MpaBa JIpPyroro 4eioBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHEHTalMel Ha TpUMEHEHHEe MaTeMaTMYeCKUMX 3HaHWM JUId pelleHus 3afady B 00JacTu
COXPaHHOCTH OKpY’Karolleil cpeibl, NIaHUPOBAHUS TOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MOCJIEICTBUN
JUISL OKpYXKAroIlel cpe/bl, 0COZHAaHUEM TJI00abHOIO XapaKTepa HKOJOTHUECKUX MpoOiIeM U MyTel ux
peleHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLHAILHOH M IPUPOAHON Cpebl:

TFOTOBHOCTBIO K JEHCTBHSIM B YCJIOBHSX HEOINpPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO ACSITEIbHOCTD, B TOM YNCJIE YMEHUE YUUTHCS y IPYrUX JIOAEH,
pUOOpeTaTh B COBMECTHOM JIeATEIHHOCTH HOBbIE 3HAHMSI, HABBIKW U KOMIIETEHIIMU U3 OTIbITA IPYTHX;

HE00X0AMMOCTBIO B (POPMHUPOBAHNY HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyTupoBaTh UIEH, TOHATHS,
runore3sl 00 00BEKTax M SBJICHHUSIX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABATH AEPHUIIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATH CTPECCOBYIO CUTYalMIO Kak



BBI30B, TpPEOYIOUIM KOHTPMEp, KOPPEKTUPOBATh MPHUHUMAEMble pEUICHHs U  JeHCTBuS,
bopMynUpOBATh U OLIEHUBATH PUCKHU U MOCJIEICTBUS, POPMUPOBATH OTIBIT.
METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

ba3soBble Jlornyeckue 1eMcTBUA:

® BBLISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB, MOHITHA,
OTHOIICHUA MEXJY NOHATHUAMH, (OPMYIHPOBATH OIpPEICICHUS] TOHATUH, YCTaHABIMBAThH
CYILIECTBEHHBIH MpHU3HAK KiIacCU(UKAIMKU, OCHOBAHUA [UIsi OOOOIIEHHS M CpaBHEHUS, KPUTEPUU
IIPOBOAMMOI0 AHAJIN3A;

® BOCIPUHUMATh, (OPMYJIHUPOBaTh U MPEOOPa3OBBIBATH CYKICHHS: yTBEPAUTEIbHBIE U
OTpHUILaTeNIbHbIE, EAMHUYHbIC, YACTHBIE U O0IIUE, YCIOBHBIE,

® BBISIBJISITH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEUHS B (paKkTax, TaHHBIX,
HAOJIIOJICHUSAX U YTBEPXKACHUAX, IpeAjJararb KpPUTEpPUU JJIs BBISIBICHHUS 3aKOHOMEPHOCTEM U
MPOTHUBOPEUHN;

e Ie/IaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JI0Ka3aTeIbCTBA MATEMATHMUYECKUX YTBEPKACHUM (MpsSMble M OT MPOTHUBHOIO),
MPOBOANUTH CaMOCTOSITENIbHO HECJIOXHbBIE JI0Ka3aTeIbCTBA MaTeMaTH4eCcKHX (haKTOB, BBICTPaHWBATh
apryMEHTAaIUIO0, TIPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

® BEIOMpATh CHOCOO perieHus y4eOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1eCTBUS:

® [ICTIOJIB30BAaTh BOIPOCHI KaK HCCIEN0OBAaTeNIbCKU HMHCTPYMEHT MO3HaHHS, (QOpPMYIHUpPOBATh
BONPOCHL, (DUKCHPYIOIIHME MPOTHUBOpPEYUE, MPOOJIeMy, CAMOCTOSTEIHbHO YCTaHABIMBATh HCKOMOE U
naHHoe, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO ITO3UINIO, MHEHHE;

® [IPOBOJIUTH IO CAMOCTOATEIBLHO COCTaBICHHOMY IUIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIbIIOe
HCCJIEJOBAaHKE 10 YCTAHOBJIEHUIO OCOOEHHOCTENH MaTeMaTH4EeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB
MeEXy cOOO0H;

® CaMOCTOSITENIbHO (OpMYyJIMpOBaTh O0OOIIEHHS W BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOIO
HaAOJIIOJIEHUs, MCCIIEIOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTH IOJIYUEHHBIX pE€3yJIbTaTOB, BHIBOJOB U
0000I1IEeHHI;

® [[POTHO3MPOBATh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAKXKE BBLABUIATH IPEANOJOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Padora ¢ undopmanmeii:

® BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIUH, AAHHBIX, HEOOXOJUMBIX MJIs
pelIeHus 3a/1a4H;

® BEIOMPATh, aHAJTM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETHPOBATh MH(POPMAIIUIO PA3INYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

e BbIOMpaTh (opMmy TmpencTaBieHHs WHGOPMAlMU W WUIIOCTPUPOBATH peEIlaeMble 3adauu
CXeMaMH, AMarpaMMaMu, HHOM rpadpukoil 1 ©X KOMOMHALUSIMY;

® OIICHWBATh HAJAEKHOCTh HMHPOPMALMU IO KPUTEPHUSM, NPEIJIOKEHHBIM YUYHUTEIEeM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:

® BOCIIPUHUMATh U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU U IENIIMU OOLICHMS,
SCHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMUCHMEHHBIX TEKCTaxX, /J1aBaThb
MOSICHEHHUSI 110 XO/ly PELIEHHUS 3a/1a4yl, KOMMEHTHUPOBATh MIOJyYE€HHBIH PE3yJIbTaT;

®B X0/€ OOCYXIEHHus 3aJaBaTh BOMNPOCHl IO CYIIECTBY OOCYKIAaeMOW TeMbl, MpOOJIeMBbl,
pemaeMoil 3a/ayM, BBICKA3bIBaTh WJEU, HAlleJIEHHbIE HAa IOUCK pELIEHUS, COMOCTaBISATh CBOU



CYXKICHHS C CYXKICHUSMHU IPYTHX YYaCTHUKOB JUANOra, OOHAPYKMBATH pa3Udyhe M CXOICTBO
MO3UIHI, B KOPPEKTHOM opMe GOopMyTUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

® [IPC/ICTABIIATh PE3yJAbTaThl PEIICHUS 3a/Ja4yd, OJKCIEPUMEHTAa, WCCIEIOBAHUS, TMPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUIEHHUS C Y4E€TOM 3ajlad Mpe3eHTall U OCOOeHHOCTEH
ayJUTOPUH;

®[IOHMMAaThb U UCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON M WHIUBUAYalIbHOH pPabOTHI MpuU
pelieHny y4eOHbIX MaTeMaTHUeCKUX 3aj1ay;

® IPUHUMATH 11€]1h COBMECTHOU JCSITEILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOThI,
pacmpenensaTh BHIbI paboT, JOrOBapUBAThCS, OOCYXIATh MPOIECC U pe3yabTaT padoThl, 0000IIaTh
MHEHUS HECKOJIBKHX JIIOJIEH;

® y4aCTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKIeHHS, OOMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI U JPYTHE), BHIMOIHATH CBOKO YacTh PabOThI U KOOPAWHUPOBATH CBOW JCHCTBHS C APYTUMU
YJIeHaMd KOMaH[bl, OIICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMI HPOAYKT IO KpPUTEPHSIM,
c(hOpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

® CAaMOCTOSITENIBHO COCTaBIATh IUIaH, JITOPUTM peIIeHHs 3aJayd (UM ero 4acTh), BHIOMpaTh
Croco0 pelieHus ¢ y4€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(DOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJLIEKT:

®BIIAJICTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca H  pe3ysbTara pelieHUs
MaTeMaTHYeCKOM 3aa49Hu;

® [IPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh TpU pEHICHHH 3aJadyd, BHOCUTH
KOPPEKTHUBBI B JICATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJIEHHBIX OIMMOOK, BBISBICHHBIX
TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3yibTaTa JAESITeIbHOCTH TIOCTABJICHHOW II€IM UM  YCIIOBUSM,
OOBSCHATh TPUYMHBI JOCTHDKCHUS WM HEIOCTYDKCHUS IIeTH, HAXOJWUTh OIMHMOKY, JaBaTh OIEHKY
IpPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

K koHIly 00yueHus B 7 kjacce 00y4aroImuics MoJIydyuT Ccaelyrolue NpeIMeTHbIE pe3yabTaThl:

Yucna v BbIYMCICHUSA

BbimonHATe, coueTas YCTHbIE W NHCbMEHHbIE MNpPUEMBI, apUPMeTHUYeCKUe JEeHCTBHUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHMs YHCIOBBIX BBIPAXKEHUH, MPUMEHSATh pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUMCJICHHSI 3HAUEHUI APOOHBIX BBIPAXKEHHM, COIEpKaNX OOBIKHOBEHHBIE U IECATUYHbBIE IPOOH.

Ilepexoauts oT 0AHOI (popMBI 3amucH 4ucen K Apyroi (peodpa3oBbIBaTh JECATUUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO JPOOb).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucIa.

BBINONHATE NPUKHUIKY M OLIEHKY pe3yibTaTa BBIUMCICHWM, OLEHKY 3HAUYE€HHUH YHCIIOBBIX
BbIpaXeHHI. BBIMOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

[IpyuMeHsITh IPU3HAKY JEIUMOCTH, Pa3I0kKEHUE Ha MHOKUTENH HaTypaJIbHBIX YHCEIL.

Pemarp NpakTUKO-OPUEHTHUPOBAHHBIE 3a/layd, CBS3aHHBIE C  OTHOLUEHHUEM  BEJIMYUH,
MPOMOPLUMOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, WHTEPIPETHPOBATh PE3YyIbTAaThl pPEHICHUs 3ajad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOHEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp30Bare aiareOpanvyecKkyr0 TEPMHUHOJOTMIO M CHUMBOJMKY, MPHUMEHSATh €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuarna.



HaxonuTs 3HaueHMst OyKBEHHBIX BBIPAKEHUH MPU 3aJJaHHBIX 3HAUCHUSIX EPEMECHHBIX.

BoimonusATe mpeoOpazoBaHUs LENOr0 BBIPAXKEHHSI B MHOTOWIEH MPUBEICHUEM IOA00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTIOWIEHA Ha MHOTOWIEH, NPUMEHSITh
(dbopMyIbI KBaipaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcylecTBIATh Pa3ioKeHHEe MHOTOWIEHOB HAa MHOXKUTEIH C IOMOIIBI0 BBIHECEHHUS 32 CKOOKH
00IIer0 MHOXKHTEJSI, TPYNITUPOBKU CJIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKCHHS.

[IpumensTs npeoOpa3zoBaHUs MHOTOWICHOB JUIS PEIICHUS Pa3jMYHbIX 3a/ad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IPAKTHKHU.

Hcnonb30BaTh CBOMCTBa CTeNeHEl ¢ HaATypaJbHBIMU IOKa3aTelsiMU JJis mpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHsI M HEPABEHCTBA

Pemrates nuHelHbIE ypaBHEHUS ¢ OJHON IIEPEMEHHOM, IPUMEHSS IIPAaBUIIA IIEPEX0Ja OT UCXOJHOIO
YPaBHEHUS K paBHOCUIIBHOMY eMy. [IpoBepsTh, SIBASETCS JIM YUCI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckue METOIbI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupars mpuMepsl Map 4YHCEN, SIBISIOMIUXCS PEHICHHEeM JIHHEHMHOro YpaBHEHHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IMJIOCKOCTU TpaduK TUHEHHOrO YpaBHEHUS C JIBYMS NEPEMEHHBIMH,
HOJIB3YSACh TPAaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUSI.

Pemarh cucteMbl IBYX TMHEWHBIX YpaBHEHUH C IBYMS IIEpEMEHHBIMU, B TOM YHCIIe TpadUIeCKH.

CocraBnaTh U pemiaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YPaBHEHUH IO YCIIOBHUIO
3a/1ayu, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIYYEHHBIN pe3yibTart.

DOYyHKIUH

N300paxaTh Ha KOOPAMHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpIMHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbl, 3aIIUCHIBATh YHCIOBbIE IPOMEXKYTKH Ha aJIreOpanveckoM S3bIKE.

OtmeudaTs B KOOPJAMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAMHATaM, CTPOUTH rpaduxu
muHeHHBIX QyHKIHA. CTpouTh rpaduk GyHKINHU y = [X|.

OnuceiBaTh ¢ NOMONIbIO (DYHKIMN H3BECTHBIC 3aBUCHMOCTH MEXAY BEITUYMHAMU: CKOPOCTD,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU M0 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii croco0 TPEeACTaBICHUS W aHainu3a HWHQGOPMAIMK, H3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMAIIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 kj1acce 00y4aromuics MoxyquT CIEAYIONUME TPEIMETHBIC PE3YJIbTATHI:

Yucsia ¥ BbIYUCICHUSA

Hcnonb30BaTh HayanbHbBIE MIPEICTABICHHUS] O MHOYKECTBE JCHCTBUTENBHBIX YUCEI 71l CPaBHEHMUS,
OKpYTJIEHUS Y BBIYMCIIEHUH, H300pakaTh IeHCTBUTENbHBIE YHCIa TOUKaMU Ha KOOPAMHATHOM MPsIMOii.

[IpumeHsTh MOHATHE apU(METHUYECKOrO KBaJAPAaTHOIO KOPHS, HAaXOJIUTh KBaJpaTHbIE KOPHH,
UCTONB3Ysl TP HEOOXOAMMOCTH  KalbKYNATOpP, BBIIOJIHATH NpeoOpa3oBaHUS  BBIPAXKEHUH,
COJIepKalIMX KBapaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30Bathk 3anucu OOJBIIMX M MalbIX YMCENT C MOMOIIBIO AECATHYHBIX ApoOel u creneHei
ymcina 10.

Auaredpanyeckne BbIpaKeHHA

[IpyMeHsTh MOHATHE CTETEHU C LENbIM MOKA3aTeseM, BBIIOIHATh IPeoOpa3oBaHuUs BhIPAXKEHHIH,
COJIEpIKalINX CTENEHH C LEIBIM IIOKa3aTEJIEM.

BbINONMHATE TOXAECTBEHHbIE NMPEoOpa3oBaHMs paIlMOHAJIbHBIX BBIPAKEHUN Ha OCHOBE IMPaBUI
JeMCcTBUI HaJl MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PacknagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumeHnsaTh NpeoOpa3oBaHMs BBIPAKEHUH JUIS pelIeHHs pa3IMyHBIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX MIPEIMETOB, U3 pEalbHON MPAKTUKH.

YpaBHeHH U HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YpPaBHEHUS W pallMOHAJIbHBIE YPaBHEHHUS, CBOJSIIUECS K HUM,



CUCTEMBI IBYX YPaBHEHHH C JBYMsI IEPEMEHHBIMHU.

[IpoBoauTh TpOCTEHIINE HCCIEAOBAaHUS YPABHEHHH WM CUCTEM YpaBHEHHI, B TOM YHUCJIE C
NpUMEHEHHEM TpaduyecKuX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WIM CHUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauTh OT ClOBECHOH (HOPMYIHPOBKHU 33/7a4H K €€ anredpandeckoil MOJIENU C MOMOIIBIO
COCTaBJICHUS] YPaBHEHUS UM CUCTEMbl YPaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4U [TOJIYYEHHBIN pe3yibTart.

[IpuMeHsATH CBOICTBa 4YMCIOBBIX HEPABEHCTB JJs CPABHEHUS, OLIEHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJIHOW MEPEMEHHON M MX CHUCTEMBI, JaBaTh Ipa)MuecKyr0 WILTIOCTPAIIMIO MHOXKECTBA
pEeLIeHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUNH

IloHuMaTh M UCNONB30BaTh (PYHKUMOHAIbHbIE IMOHATUS M A3bIK (TEPMHHBI, CHUMBOJIMYECKHE
0003HaueHHsI), OMPEAETATh 3HAaueHHEe (YHKIMU IO 3HAYCHUIO apryMeHTa, ONpEACsTh CBOWCTBA
dbyHkumm 1o e€ rpaduky.

Ctpouts rpaduky JI€MEHTAapHBIX (PYHKIUH BUIA:

y=k/x, y=x2, y=x3,y = [X|, y = VX, OIIHCHIBATH CBOMCTBA YHCIOBON PYHKIIHH 110 &8 rpadrKy.

K xonity 00yuenus B 9 kiiacce 00y4aromuncs MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBaTh U YHOPSAJ0YMBATh PALIMOHAJIbHBIE U HPPALMOHAIILHBIE YHCIIA.

Beimonuate apudmernyeckue IeMCTBUS € palMOHAIBHBIMU YHCIAMM, COuYeTas YCTHBIE U
NUCbMEHHbIE TPUEMBI, BBHIIIOJIHATH BBIUYMCIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxonuTe 3HaueHHs cCTeNeHEW C IeNbIMU I10Ka3aTeNsIMH U KOPHEW, BBIUMCIIATH 3HAYCHMS
YHUCJIOBBIX BBIPAKEHUH.

OKpyrasTh JEHCTBUTEIbHBIC YHWCIIA, BBINOJHATh NPUKUIKY pE3yJbTaTa BBIYMCICHUHN, OLIEHKY
YHCJIOBBIX BBIPAKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarb sMHeliHbIE W KBaJpaTHbIE ypaBHEHHS, YpPaBHEHMs, CBOJSIIMECS K HHUM, MPOCTEHIINE
JIpOoOHO-pallMOHANIbHBIE YPABHEHUS.

Pemarp cucreMbl JBYX JMHEHHBIX YpaBHEHHH C JABYMs IEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SABIIACTCS JIMHEWHBIM.

Pemarp TekcTOBBIE 3a/1aUM ANreOpandecKuM CIIOCOOOM € IMOMOIIBIO COCTABICHMS yPaBHEHUS WU
CUCTEMBI IByX YPaBHEHHH C JBYMsI IEPEMEHHBIMHU.

[IpoBomuTh mpOCTEHIINE HCCIEAOBAHUS YPABHEHUHM M CHCTEM YpPAaBHEHUH, B TOM YHCIE C
NpUMEHEHHeM TrpaduyecKkux NpeAcTaBlIeHUi (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHME WM CHCTEMa
YpaBHEHUH pellIeHus], €CJIU UMEET, TO CKOJIbKO, U TIpoUee).

Pemrare nuHeliHbIe HEpaBEeHCTBA, KBAJApaTHbIE HEPABEHCTBA, M300paXkaTh pellleHHe HEPABEHCTB Ha
YU CJIOBOU MPSIMOM, 3aIUCHIBATh PEIIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemarp cucTembl JIMHEHHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKJIKYAIOIIHME KBAJpPaTHOE
HEPAaBEHCTBO, M300pakaThb pEIICEHWE CUCTEMbl HEPABEHCTB HAa YHUCIOBOM NpsSMOM, 3alUChIBAThH
pELIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUH Pa3IMYHBIX 3ajad.

DyHKUMH

PacnioznaBath ¢yHKIMM H3y4eHHbIX BHJIOB. [loka3biBaTh CXEMAaTHYECKH pACIOJIOKEHHE Ha
KOOPJAMHATHOMH MI0cKOoCTH TpadukoB GyHkiwmii Buaa: Y =kx, y =kx + b,y =k/x,y=ax2 +bx +c,y =
x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaUeHHI KO>()(YHUIMEHTOB, OMUCHIBATE CBOIMCTBA ()YHKIIHIA.

Ctpouth 1 n300pakaTh CXeMaTUUYECKU I'paUKy KBAJPAaTHUHBIX (PYHKIMH, ONMCHIBAaTh CBOICTBA
KBaJIpaTUUHBIX (YHKIHUI 110 X rpadukam.

Pacnio3HaBath KBajpaTHuHyl0 (yHKIUIO 1O (opmyse, MPUBOAUTH MPUMEPHl KBaJApaTHYHBIX
GbyHKIMHI U3 peanbHON KU3HU, PU3UKH, TEOMETPHUU.

YuciaoBblie NOCTEA0BATEIBLHOCTH U NPOrPecCHn

Pacrio3naBath apudmMeTHyecKyro 1 reOMETPHUUECKYIO TPOrPECCUU IIPU Pa3HBIX coco0ax 3adaHus.



BeIMOMHATE BBIYMCICHUS C HMCIIOJL30BaHUEM

dbopMynn n-ro uwieHa apuPMETHUECKON U
T€OMETPUUYECKON TPOTrPECCUil, CyMMBI MIEPBBIX N YJIECHOB.

N300pakaTh YIeHBI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.
Pemarp 3agaun, CBA3aHHBIE C YHMCIOBBIMH II0CJIECIOBATECIBHOCTSIMHM, B TOM YHWCIE 3aJadd U3
peabHOM JKU3HU (C UCTIONB30BaHUEM KAJBKYIATOPA, IUPPOBBIX TEXHOJIOTHH).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuecTBO 4acos DJIeKTPOHHbIE
HaumeHnoBaHnue
Ne (uudpoBbie)
n/m  PA3AeI0B H TeM Beero Kontpoabnbie IIpakTnyeckue 06pa3oBaTEILH
nporpamMmsbl padoThI padoThI bIe pecypehI
Ywncita 1 BEIYUCICHUS. Bubmrorexa LIOK
1 PAIHOHATEHEIG THCA 25 2 https://m.edsoo0.ru
[7f415b90
bubnunoreka LIOK
2 i?rzgﬁiecme 27 2 https://m.edsoo0.ru
p [7f415b90
Vpasuesms i bubnuorexa [JOK
3 HepaBencTBa 20 1 https://m.edsoo0.ru
[7f415b90
KoopueaTs: i bubnuoreka [{OK
4 rpacpmxu. OyHKII 24 2 https://m.edsoo0.ru
’ [7f415b90
TosTopenue u bubmuoreka [{OK
5 oGoGmeHHe 6 0 https://m.edsoo0.ru
[7f415b90
OBIIEE KOJIMYECTBO 102 7 0
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoaunyecTBo yacoB DJIeKTPOHHbBIE
HaumenoBanue
Ne (undgposbie)
n/m  PA3AeI0B H TeM Beero Kontpoabnbie IIpakTunyeckue 06pa3oBaTEILH
NporpamMmmMsl padoThbI padoTbI bIe pecype
Yucna v BEIYUCICHUS. bubmorexa LIOK
1 KBaJpaTHbIe KOpHII 16 1 https://m.edsoo.ru
[7f417af8
Yucnia 1 BEIYUCICHUS. bubnunoreka LIOK
2 Crernensp ¢ 1enpM 6 0 https://m.edsoo.ru
IoKa3aTejieM [7f417af8
AnreOpaundeckue Bubnorexa [IOK
3 E’;EMGHHH; 5 1 https://m.edsoo.ru
AAPaTHEH [7f417af8
TpEXWICH
AnreOpandeckue Bubnmorexa [IOK
4 BA?;:%KGHHH' 15 1 https://m.edsoo.ru
paireckas [7417af8
IpoOb
Y PABHCHHS 1 bubnuoreka [{OK
5 Ei%aBeHCTBa‘ 15 1 https://m.edsoo.ru
/IDATHRIC /7f417af8
YpaBHCHHUS
VYpaBueHus u bubmmoreka [JOK
6 HEpPaBEHCTBA. 13 1 https://m.edsoo.ru
CucremMbl ypaBHEHUH [7f417af8
VYpaBHeHus u bubmuoreka [IOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru
HepaBencraa [7t417af8
bubmmoteka IIOK
8 SOY;I;L:;H' OcroBHbIe 5 0 https://m.edsoo.ru
[7f417af8
bubmmoteka IIOK
9 i)yHKHHH' Hucrosere 9 1 https://m.edsoo.ru
YHICHIHA [7417af8
ToBTopenne 1 bubnuoreka [{OK
10 0GoGImIeHHIe 6 0 https://m.edsoo.ru
[7f417af8
OBHIEE KOJIMYECTBO 102 7 0

YACOB I10 I[TPOTPAMME



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

9 KJIACC

KoaunuecTBOo yacon DJIeKTPOHHbBIE
Ne HaumeHnoBanue (uudpoBbIE)
n/  pasjiesioB U TeM Beero  KOHTPoubHbI  IIpaKTueckn 06pa30BATEHHbI
1 NporpamMmMsbl e padoThbl e padoTsl e pecypesl
Yucia 1 BEIYUCICHUS. bubnunorexa LIOK
1 JIeiCTBUTEILHBIE 9 0 https://m.edsoo0.ru
qucia [7f419d08
yf aB}LeHHﬂ 1 bu6nmoreka [IOK
2 HEPABCHCTRA. . 14 1 https://m.edsoo.ru
YpaBHEHUS C OJTHOU /7§419d08
MepEeMEHHON -
YpaBHeHus U bubnnoreka [JOK
3 HepaBeHCTBAa. CHCTEMBI 18 1 https://m.edsoo.ru
ypaBHEHHUIA /7f419d08
YpaBHeHus U bubnnorexa [JOK
4 HEPaBEHCTBA. 22 1 https://m.edsoo.ru
Hepasenctpa [7f419d08
bubnunoreka LIOK
5 OyHKIHUN 16 1 https://m.edsoo.ru
[7f419d08
YycIoBbLE bubnunoreka LIOK
6 16 1 https://m.edsoo.ru
MOCJIeI0BATEILHOCTH /7£419408
H60 B6T op ZI;HG’ bubnuoreka [{OK
7 ODODIHCHHC, 24 0 https://m.edsoo.ru
CUCTEMaTH3aIUs /7£419d08
3HAaHUU -
OBIIEE KOJIMYECTBO 119 5 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

IHHOACHUTEJIBHAA 3AITMCKA

I'eomeTprs Kak OJMH U3 OCHOBHBIX Pa3ZelIOB IIKOJBHOM MaTEMaTHKH, UMEIOLIMM CBOECH LIENIBIO
o0ecreynTh M3y4EeHUE CBOMCTB M pa3MepoB (PHUIyp, MX OTHOLICHMH U B3aUMHOE PACIOJIOXKCHUE,
ONMPAETCS Ha JIOTMYECKYIO, JO0KA3aTelIbHYIO JIMHHUIO. L[[EHHOCTh M3ydeHUs I'€OMETPUHM Ha YPOBHE
OCHOBHOTO 00mIIero o0Opa3oBaHUs 3aKIIOYAeTCs B TOM, 4YTO OOYYAIOMIMWCS YYHUTCS TPOBOAUTH
JIOKa3aTeNbHbIE PACCY)KIACHHUS, CTPOUTH JIOTMYECKHE YMO3AaKIKYEHHs, JOKa3blBaTb WMCTUHHBIC
YTBEPKACHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXIACHHUSI «OT IPOTUBHOIOM,
OTJIMYaTh CBOIMCTBA OT NPU3HAKOB, (OPMYIUPOBATH OOpPATHBIE YTBEPKICHHUS.

Bropoil Lenpl0 HM3ydeHHs TE€OMETPUM SBJIIETCS MCIOJIB30BAHME €€ KAaK HHCTPYMEHTa IIpU
pEIICHUN KaK MaTEeMaTHYECKHX, TaK M NPAKTUYECKUX 3a1ad, BCTPEUAIOIUXCS B PEAIBHOW >KHU3HM.
OO0yyaromuiicst 1OJKEH HayuYUThCS ONPEIEIUTh T€OMETPUUECKYIO (QUTYpY, OIUCAaTh CIIOBaMU JaHHBIN
4epTéX WIM PUCYHOK, HAWTH IUIOILAAb 3EMEJIbHOTO YYacTKa, pacCyUTaTh HEOOXOJUMYIO [UIMHY
OTNITOBOJIOKOHHOTO Kalens mim Tpebyemble pa3Mephl rapaxka Jjisi aBTOMOOHIISl. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIMTEIbHAS JIMHUA B M3ydeHUM reomerpuu. [Ipm pemeHun 3agad IpakTHYECKOIO
XapakTepa OOydYaroluiics y4yuTCcSd CTPOUTh MaTeMaTU4YeCKHMEe MOJENIN peabHbIX JKHU3HEHHBIX
CUTYalui, IPOBOJUTh BBIUYMCIIEHUS U OLICHUBAThH aJ€KBaTHOCTD MTOJIyUEHHOT'0 pe3ysbTaTa.

KpaiiHe BaxHO mOMYEPKUBATH CBSA3M TEOMETPUU C JAPYIMMH Y4€OHBIMH IpeAMETaMH,
MOTHUBHUPOBATh HCIOJb30BaTh OMNPEICIICHUS I'€OMETPUYECKUX (QUIyp U TMOHATUH, JAEMOHCTPUPOBATH
IPUMEHEHHE MOJYYECHHBIX YMEHHUH B QU3MKEe M TeXHUKE. DTH CBSI3U Haubosee SPKO BUIHBI B TEMax
«Bexropey, «TpruroHoMeTprUecKre COOTHOMEHU», «MeTton koopauHat» U «Teopema [Tudaropar.

VYuebubiii kypc «l'eomMeTpus» BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3Jiesibl COAEPIKaHUS:
«["eomerpuueckue Gurypsl u ux cBoWcTBa», «l3MepeHne reoMeTpruuecKuX BEIUYHHY, «JleKapTOBHI
KOOPJIMHATBI Ha IUNIOCKOCTHY, «BekTopel», «/[Brxkenus miockoctu», «IIpeodpa3oBanus nogoous».

Ha n3yuenune yuebHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 yacos (2 yaca B
HeZeno), B 8 kacce — 68 yacos (2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Havanenpie mnonsTus reomerpuu. Touka, mnpsmas, OTpe30K, Jiyd. Yrou. Buael yrios.
Beprukanbhable U cMexHbIe yriibl. buccekrpuca yrna. Jlomanas, MHoroyroiasHuk. [lapamiensHocTs 1
NEPIEHIUKYJIPHOCTD MPSIMBIX.

Cummetpuunble (urypsl. OCHOBHBIE CBOWCTBa OCEBOW cuMMeTpuu. [IpuMepsl cumMMeTpuu B
OKpY’KaroIlleM MUpE.

OCHOBHBIE TIOCTPOEHHUs C NOMOIIBIO LUPKYIs W JuHelku. TpeyronpHHK. BeicoTa, meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CaolicTBa ¥ IPU3HAKKU paBHOOEPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NpU3HAKHU NapAJUIENbHBIX NpsAMbIX. CyMMa YyIrioB TpeyrojibHUKa. BHemHue yrisl
TPEYroJbHUKA.

[IpssMoyronbHbIi  TpeyroJbHUK. CBONCTBO MEQUaHbl MNPSIMOYTOJIBHOTO  TPEYrOJIbHUKA,
IIPOBEAEHHON K rUnoTeHy3e. [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsMoyronpHbIi
TPEYroJIbHUK € yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW, Teopema
0 OonblIeM yriie ¥ OOJbIIEH CTOpOHE TpeyroiabHuKa. [IleprneHaukynap 1 HakJIIOHHas!.

I'eomeTprueckoe MecTo Touek. buccekTpuca yriia U cepeIuHHBIN NEPIEHANKYISAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpy’>KHOCTb U KpYyT, XOp/a U JUaMETp, UX CBONCTBA. B3auMHOE pacrosioxkeHue OKPYKHOCTU U
npsmoil. KacarenbHast u cekymas K OKpyXHOCTH. OKpyXHOCTb, BOMCaHHas B yroy. BrucanHas u
OINMCAaHHAsA OKPYKHOCTHU TPEYroJIbHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamnenorpamm, ero mnpu3HakKd ¢ CcBOicTBa. YacTHele ciyyau
napajuieJorpaMMoB  (MPSIMOYTOJIBHUK, pOMO, KBajpar), WX TMpPU3HAKU M CBOMCTBa. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Meron ynBoenuss Menuanbl. lleHTpanbHas cumMmerpus. Teopema @aneca u Teopema o
IPONOPLHUOHATIBHBIX OTPE3KaX.

Cpennue TMHAW TPEYTOJIbHUKA U Tparnennu. LleHTp Macc TpeyrojapHHKa.

[Tomobue TpeyronbHUKOB, Ko3(pdumuent momxodus. IIpusHaku nOAOOUS TPEYrOIHLHUKOB.
[TpumeHeHne MOA00HS TIPHU PEIICHUN TPAKTUIECKUX 3a/1a4.

CpoiictBa 1muiomazei reomerpuueckux ¢uryp. Popmynbl A8 IUIOMAAM  TpPEyrojbHHKa,
napajuiejgorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIOMAAeH MoI00HBIX GUTyp.

Beruucnienue miomaaei TpeyrolbHUKOB U MHOIOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! Iludaropa npu pemeHny npaKTHYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHTE€HC OCTpPOro yIjla THPsSMOYTOJILHOTO TpeyrojipbHuka. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

Brincannble ¥ IEHTpaJIbHbBIE YIIIBI, YTOJI MEX]y KacaTelbHON M XOpAOH. YIIIbI MEXAY XOpJAaMH U
CeKyIIMMH. BruCaHHbIE W ONHCAaHHBIE YETHIPEXYTOJIbHUKH. B3amMHOE pacIoyioKeHHe IBYX
okpyxHoctell. Kacanue okpyxnocteil. O0mmue KacaTteiabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, tanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPHYECKOE TOKJIECTBO.
DopMyIIbl TPUBEICHHUS.

Pemenne tpeyroiabHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. PellleHue mnpakTUYecKuX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanne mogobus. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.



TeopeMa O NpOU3BENCHUU OTPE3KOB XOpA, TEOPEMBI O IIPOU3BEICHUM OTPE3KOB CEKYILHUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

BekTop, 1uHa (MOZyJib) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIOIOXKHO HaIlpaBJIEHHBIE
BEKTOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPAallUM HaJ BEKTOpaMu. PaznoxeHue
BEKTOpa II0 JIBYyM HEKOJUIMHEapHbIM BekTopaM. Koopaunarsl BekTopa. CKallipHOE INPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXO0XK/ICHHUS JIJTUH U YIJIOB.

JlexapToBbl KOOpPAMHATBI HA IIJIOCKOCTH. YPAaBHEHMs INPSAMOW U OKPYKHOCTU B KOOPAMHATAX,
IIEpECEUCHHE OKPYKHOCTEN U NMpsAMBIX. MeTo KOOpAUHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOrOYrosibHUKM. JlJIMHA OKpYKHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1momane kpyra, cekTopa, CEerMeHra.

JIBIDKEHHSI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUH (uryp (dJIeMeHTapHbIe NpPEICTaBICHHUSA).
[TapannensHbii epenoc. [loBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaThbl  OCBOCHHSA IpOrpaMMbl  ydyeObHOro Kypca  «l'eomeTpus»
XapaKTEepU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM MHTEpeca K MPOILIOMY U HACTOSILEMY POCCUHCKONM MaTeMAaTHKH, LIEHHOCTHBIM
OTHOUIICHHEM K JOCTHKEHHSIM POCCHMCKUX MAaT€MaTUKOB U POCCUMCKONW MaTeMaTHYeCKOW LIKOJIBI, K
UCTIOJIB30BAHUIO 3TUX JOCTIKEHUH B IPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxiaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W pealin3aldd  ero Ipas,
MPEJICTABICHUEM O MAaTEMaTHYECKMX OCHOBAaX (YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUIA,
IpoIeyp I'pa)XIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXAECHUIO
STUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHI HayKd, OCO3ZHAHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOWM Ha aKTHBHOE YydacTM€ B PEIICHUHM MPAKTUYECKHX 3a/7ad MaTeMaTU4YecKOMH
HAIPaBIEHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTeMaTHYeCKOTo 00pa3oBaHUS Ha MPOTSHKEHUU Bceei
KU3HU JUIS YCIIEHIHOM MpO(eCCHOHANBHONW IEATENbHOCTH W PAa3BUTHEM HEOOXOAWMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HHIWBUIYaTbHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHATHIO MAaTEMaTHYECKHX OOBEKTOB,
3aJa4, peleHul, pacCyAeHUI, yMEHUIO BIIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIIMEH B ACSITeNIbHOCTA Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJAbI U OOIIECTBA, TOHUMAaHUEM MAaTeMaTUYeCKOW HayKu
Kak cepbl 4YeIOBEUYECKOM JeATeNIbHOCTH, 3TaloB €€ pa3BUTUS M 3HAYMMOCTU I Pa3BUTHUSA
LIUBUJIN3ALUHN, OBJIAJICHUEM S3BIKOM MaT€MaTUKH U MAaTeMaTH4YeCKOW KYyJIbTYypoll Kak CpeacTBOM
MIO3HAHU MMPA, OBJIJICHUEM IIPOCTEMIINMHU HAaBBIKAMH MCCIIE0BATENBCKON JEATENBHOCTH;

6) ¢usuyeckoe BocnuTtaHue, GopMHpPOBaHMEe KYJbTYPbl 310POBbSl M 3MOLMOHAJIBLHOIO
Os1aronmosryqusi:

TFOTOBHOCTBIO TMPUMEHSATh MAaT€MaTHYECKHE 3HaHHUS B MHTEPECaX CBOETO 3/10POBbsl, BEICHUS
310pOBOrO 00pa3za XH3HH (3I0pOBO€ MHUTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perynsipHas pu3nueckas akTUBHOCTD), CQOPMUPOBAHHOCTHIO HABbIKA peIEKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'O K€ MpaBa JIpPYyroro 4esioBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHEHTalMel Ha TpUMEHEHHEe MaTeMaTMYeCKUMX 3HaHWM JUId pelleHus 3afady B 00JacTu
COXPaHHOCTH OKpY>Kalolleil cpeibl, INIAHUPOBAHUS TOCTYIIKOB M OLEHKH UX BO3MOXHBIX IOCIIEICTBUN
JUIS. OKpYXKaroIlei cpe/bl, 0CO3HAaHUEM TJI00aTbHOTO XapaKTepa 3KOJOIMYECKUX MPOo0JIeM U MyTel UX
peleHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLHAILHOH M IPUPOAHON Cpebl:

TFOTOBHOCTBIO K JEHCTBHSIM B YCJIOBHSX HEOINpPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO ACSITEIBHOCTD, B TOM YNCJIE YMEHUE YUUTHCS Y APYTUX JIOAEH,
pUOOpeTaTh B COBMECTHOM JIeATEIHHOCTH HOBbIE 3HAHMSI, HABBIKW U KOMIIETEHIIMU U3 OTIbITA IPYTHX;

HE00X0AMMOCTBIO B (POPMHUPOBAHNY HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyTupoBaTh UIEH, TOHATHS,
runore3sl 00 00BEKTax M SBJICHMUSIX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABaTh Je(ULIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATH CTPECCOBYIO CUTYalMIO Kak



BBI30B, TpPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBaTh INpPUHMMAaeMble pELIeHUs U  JeicTBu,
dbopMyIUpOBATh U OLIEHUBATH PUCKHU U MOCJIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornueckue aeiicTBHA:

¢ BEISIBIISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB, MOHSTHH,
OTHOUICHMH MeXAy TNOHATUAMH, (HOPMYIHUPOBATh OMNpPENETICHHUs] TOHSATHI, YCTaHABIWBAThH
CYIIECTBEHHBIA MpPHU3HAK KJIAacCU(UKAIMKA, OCHOBAHUS JUIsl OOOOIICHWS M CpPaBHEHUsS, KPUTEPUU
MIPOBOAMMOIO aHAJIN3A;

® BOCIIPMHMMATh, (OPMYJIIMPOBATh U MPEOOPa3OBBIBATH CYKICHHS: yTBEPAUTEIbHBICE U
OTpUIATENIbHBIC, AMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

® BBISIBJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B (haKTax, JaHHBIX,
HAOMIOJIEHUSAX U YTBEPXKACHUAX, MpEAsiaraTb KPUTEPUU I BBISIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e IeNIaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JACIYKTUBHBIX U HHAYKTUBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIFOUEeHUH 110 aHAJIOTUH;

e pa3OupaTh JI0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUH (NPSMbIE U OT MPOTUBHOTO),
MIPOBOJMTH CaMOCTOSITEIIbHO HECJIOKHBIC JIOKA3aTeIhCTBA MAaTEMaTHYEeCKHX (DaKTOB, BBICTPaWBATH
apryMeHTaluIo, IPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

® BEIOMpATh CIOCOO pelnieHHus y4eOHOW 3aaadu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMPATh HaNOOJIeEe MOIXOIAIIUN C YUETOM CAaMOCTOATENLHO BBIJCIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

® 1ICIT0JIF30BAaTh BOIPOCHI KaK HCCIICIOBATCIbCKHI HHCTPYMEHT TO3HAHHS, (OPMYITHPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSTEIBHO YCTAaHABIMBATH HCKOMOE M
naHHoe, GOpMHUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

® IPOBOJIUTH IO CaMOCTOSITEIBHO COCTABIICHHOMY IIJIAaHY HECJIOXKHBIN SKCIEPUMEHT, HEOOJBIIO0e
HCCJIEIOBAaHKE 10 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB
MEXIy COOOM;

® CaMOCTOSITENIbHO (OPMYNIHUPOBaTh O000OIIEHHST M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, WCCIENOBAHMs, OLIEHWBATh JIOCTOBEPHOCTH IMOJIYYEHHBIX pE3yNbTaTOB, BHIBOJIOB U
000011IeHHNI];

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

® BBISIBIISITh  HEJIOCTATOYHOCTh W W30BITOYHOCTh WHGOpPMAIMHU, AAHHBIX, HEOOXOJUMBIX s
peLIeHMs 3a1a4H;

® BLIOMpaTh, aHAJTU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMAITUIO PA3THUHBIX
BHUJIOB U (hOPM TIPEICTABIICHNUS,

e BEIOMpaTh (opMy TmpencTaBieHHs WHGOPMAIMU W WIUIFOCTPUPOBATH peElIaeMble 3a7adu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

® OIICHMUBATh HAA&KHOCTh HWHGOPMAIIMU 10 KPUTEPHUSM, TMPEIIOKECHHBIM YYHTEIIeM HIH
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHuKaTHUBHBIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

® BOCIIPUHUMAThH U (POPMYIUPOBATH CYKJIEHUSI B COOTBETCTBHH C YCIOBHUSIMH U IEISIMH OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHbMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS T10 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTaT;



B Xo7ic OOCYXICHHs 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemaeMoil 3a/ayM, BBICKA3bIBaTh HJEU, HalleJIEHHbIE Ha TOUCK pELICHHS, COMOCTaBISATh CBOU
CYXKJEHHUSI C CYXICHUSMH JPYIHMX Y4YaCTHHKOB JHajora, OOHapy)XMBaTh pa3iM4he€ MU CXOJCTBO
MO3UIHI, B KOPPEKTHOH hopMe GOpMyIUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

® [IPEJCTABIATh PE3yAbTAThl pEIIEHUS 33/Ja4H, OHKCIHEPUMEHTa, MCCICIOBaHUsA, IPOCKTa,
CaMOCTOSITENIFHO BBIOMpaATh (hopMaT BBICTYIUICHHSA C YYETOM 3afad MPE3eHTAlMd U OCOOCHHOCTEH
ayJUTOPUH;

®[IOHMMAaThb W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOH M WHIMBUAYaIbHOH pabOThI mpH
peleHn: yyeOHbIX MaTeMaTHYECKUX 3a71ay;

® [I[PUHUMATD 1[€JIb COBMECTHON AESITENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHON paboThI,
pacnpeensaTh BUIbI paboT, AOroBapUBaThCs, OOCYXAaTh MpoIecC U pe3yiabTaT paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOACH;

® y4acCTBOBaTh B TPYIIOBBIX ¢GopMax padboTel (0OCYKIeHUs, OOMEH MHEHHUSMHU, MO3TOBBIC
HITYPMBI U JPYTHE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JCHCTBHS C APYTUMU
YJeHAMA KOMAaHJIbl, OIICHWBAaTh KadyeCTBO CBOET0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMyIIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranmszaums:

® CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, QJITOPUTM pElIeHMs 3aJayd (UM €ro 4acTh), BHIOMpAaTh
Croco0 peleHus ¢ y4ETOM MMEIOIIHUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELLICHUH ¢ y4€TOM HOBOM MH(OpMaIUH.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH HHTEJIEKT:

®BJAJIETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJS Ipolecca M pe3yiabTara peLIeHUs
MaTeMaTHYeCKON 3ajjauu;

® [IpE/IBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpU PELICHUM 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAaMJIEHHBIX OIIMOOK, BBIIBIEHHBIX
TPYIHOCTEH;

® OLICHMBATb COOTBETCTBUE pE3y/lbTaTa JACATEIbHOCTH IIOCTABICHHOW IIEIM M YCIOBUSAM,
OOBSICHATh NMPUYUHBI JOCTHKEHHUS WM HEIOCTHIKEHUS IIeNM, HAaXOAUTh OIIMOKY, JaBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJBTATHBI

K xonity 00yuenus B 7 kjiacce 00y4Jaromuics MoTyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Pacrio3naBate M3yueHHBIE Te€OMETpUUYECKUE (UTYPBI, OMpPENesITh UX B3aWUMHOE PaCIOIOXKEHHE,
n300paxaTb reoMeTpuueckue GUrypbl, BBIIOJHATH YEPTEKU IO YCIOBHIO 3adauu. M3mepsarsb
JMHENHBIE U YTJIOBbIE BETUYMHBL. Pemiars 3a1aun Ha BBIYMCICHUE JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

JlenaTth rpyOyI0 OLIEHKY JMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B pEaIbHOM KU3HH, pa3MEPOB
MPHUPOIHBIX 00BEKTOB. Pa3nuuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUNHBI.

CTpouTh 4epTeKH K TE€OMETPHUUECKUM 3a/1adaM.

[Tonb30BaTbCsl MpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, HMCIOJIb30BaTh IMPU3HAKA M CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUN 3a/1au.

IIpoBOAUTH TOTUYECKUE PACCYNACHUS C NCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs MpU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBONCTBOM MEJHaHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3aad.

OnpenensTh MapaieNbHOCTh NPSIMbBIX C MIOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU CeKyIasl.
Ornpenenars napajieIbHOCTh IPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHMI OT TOUEK OJHOM MPsSMOM
JI0 TOYEK APYrou MpsSIMOM.



Pemars 3amaun Ha kieT4aroi Oymare.

[IpoBOANTH BRIYUCIIEHUS U HAXOJUTh YUCIIOBbIE U OyKBEHHBIE 3HAUEHUS YTJIOB B TEOMETPUUECKUX
3a/1auax C MCMOJB30BAaHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30oBaHHBIX MpPU IEPECceUeHUH JBYX MapalielbHBIX MPAMBIX cekymiei. PemaTs mpakTuueckue
3a/1a4M Ha HAXO0XJIEHUE yTJIOB.

Bnagers moHSATHEM TeOMETPHMYECKOrO0 MECTa TOYEK. YMETh OMNpeNeNiaTh OHCCEKTpUCy yria u
CepEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOYEK.

@opMynHpOBaTh ONPEACICHUS OKPY)KHOCTH M Kpyra, XOpAbl M JAMAMETPAa OKPYXKHOCTH,
MI0JIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOKMCTBA IIPU PELICHUH 3aa4.

BiageTe moHsATHEM ONMCAaHHON OKOJIO TPEYrOJbHHUKA OKPYXKHOCTH, YMETh HAaXOJWUTh €€ LIEHTP.
[Tonb30BaThest pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOIbHUKA MEPECEKAOTCS B OJTHOM TOUKE,
1 O TOM, 4YTO CE€PEIUHHBIEC EPIIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA [TEPECEKAIOTCS B OJTHOM TOUKE.

Biagers  moHATHMEM ~— KacaTelnbHOM K = OKPYKHOCTH,  IIOJB30BAaTbCs  TEOPEMOM O
NEePHEHANKYJISIPHOCTH KacaTeJIbHON U pajnyca, IPOBEAEHHOTO K TOUKE KACAHHUS.

[Tonb30BaTbCsl MPOCTEUIIMMU T€OMETPUUYECKUMH HEPaBEHCTBAMM, MOHUMATh HUX MPAKTHUYECKUIN
CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE TOCTPOSHHUS C TTIOMOIIBIO ITUPKYJIS U TUHEHKH.

K koH1y 00y4enus B 8 kjacce 00yJaronuiics MoJIy4duT CIeAyIOIINE PeIMETHbIE PE3yIbTaThl:

Pacmo3naBaTh OCHOBHBIE BUBI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJIb30BAThCS KX CBOWCTBAMHU
IIPU PELICHUU T€OMETPUUYECKUX 3a/1ay.

[IpuMeHATh CBOWCTBA TOUKH TEPECEUCHUS] MEAMAH TPEyrojbHUKa (LIEHTpa Macc) B PEIICHUH
3azay.

Bragets monsTHEM cpenHEW JIMHUM TPEYTrOoJdbHUKA W Tpamneluu, TPUMEHSATh MX CBOMCTBA MPH
pemieHMu  reomeTpuueckux  3aaad. llonmp3oBathes  Teopemoit  ®ameca u TeopemMoil O
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS PEIICHUS TPAKTUYECKUX 3a]1a4.

[TpuMeHsTh PU3HAKY [TO00US TPEYTOJIHLHIUKOB B PEICHUH T€OMETPHUUECKHX 3a7ay.

[Tons3oBatbest Teopemoit [ludaropa nus pemieHrs TEOMETPUUYECKUX M TMPAKTHUECKUX 3a/ad.
CTrpouTh MaTeMaTH4yeCKyl0 MOJENb B IMPAKTHUUECKUX 3a7adyax, CaMOCTOSTENIbHO JelaThb 4epTEX M
HaXOJIUTh COOTBETCTBYIOIIUE JITUHBI.

Brnagetp mnOHATHSMH CHHYca, KOCHMHyca W TaHI€HCa OCTPOro yrja MpsMOYTOJIbHOTO
TpeyroyibHUKA. [101630BaTHCS STUMU TTOHATUSMH VIS PEIICHUS MPAKTUUECKUX 3a/1a4.

Boruncnsate (pa3nuuHbiMH crioco0aMu) TUIOHIA[b TPEYTONbHUKA U TUIOMIAAHM MHOTOYTOJBHBIX
¢uryp (monb3yschb, Tae HEOOXOIUMO, KalbKyiasTopoMm). [IpuMEHSATH MOJIydeHHbIE YMEHHUS B
MPaKTUYECKHX 3a/1ayax.

Bragets mOHATHSMU BINHUCAHHOTO W IIEHTPAIBHOTO yTJja, UCIOIh30BaTh TEOPEMBbI O BIMCAHHBIX
yriax, yriax Mexnay XopaaMu (CEeKyIIMMH) W YIJie MeXAY KacaTeIbHOM M XOPAOH NpH perieHuH
TEOMETPUUYECKHX 3a/1au.

Brnagere mNOHSATHEM ONUCAHHOTO YETBHIPEXYIOJIbHHKA, MPUMEHSATh CBOICTBA OMHCAHHOTO
YETHIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHATh MOTYyYEHHBbIE 3HAHMS Ha MPAKTUKE — CTPOUTH MATEMAaTUYECKHE MOJENM Jis 3a1ad
peaqbHON JKM3HHM U TPOBOJIUTH COOTBETCTBYIOIIHUE BBIYMCICHUS C TMPUMEHEHHEM TMOoa00us u
TPUTOHOMETPHH (TIOJIB3YSACH, TJIe HEOOXOAUMO, KATBKYISTOPOM).

K xonIty 00yuenus B 9 kijiacce 00yJaromuics MOTyduT CICAYIONHNE TPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTh C WX TMOMOIIBIO Pa3ITUYHBIE
AJIEMEHTHI TIPSIMOYTOJILHOTO TPEYTOJIbHHUKA («PEIICHHE MPSIMOYTOJIBHBIX TPEYTOIbHUKOBY). HaxoauTs
(c MOMOIIBIO KaTBKYNIATOPA) ATUHBI U YIIIBI 1711 HETAOIMYHBIX 3HAYCHH.

[Tonw30BaTbest GpopMysiaMu MPUBEACHHUS W OCHOBHBIM TPUTOHOMETPUUYECKHM TOXICCTBOM JIJISt
HAXO0KJIEHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKUMHU BETUUNHAMMU.

Hcnonws3oBaTh TEOpEeMBbl CHHYCOB W KOCHHYCOB [IJII HAXOXIACHHUS Pa3IMUHBIX DJIEMEHTOB
TpeYroJbHUKa («pelIeHue TPEYroIbHUKOBY), TPUMEHSTh UX MPU PEIICHIUH T€OMETPHUECKUX 3a71ad.

Bragets monsTHsIMU TipeoOpa3oBaHus OI00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX (UTYP.



[Tonp30BaTbesi CBOWCTBAMH 1M000MS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JJIMHBI U HAaXOAUTh
yribl 'y nofoOHbiX ¢uryp. Ilpumensrs cBoiicTBa mogoOust B INpakTHYECKMX 3afadax. YMeTh
NPUBOIUTH PUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

ITonp30BaThes TEOpEMaMU O MIPOU3BEIECHUN OTPE3KOB XOPJI, O IPOU3BEIEHUH OTPE3KOB CEKYIIHUX,
0 KBaJ[paTe KacaTeIbHOM.

ITonp30BaThbcs BEKTOpaMH, IOHUMATh UX T€OMETPUYECKUN U (PU3NUECKUI CMBICI, IPUMEHSTh UX B
PELICHUH TeOMETPUIECKUX M (PU3HUecKuX 3a1ad. [IpuMeHsITh cKalsipHOe MPOU3BEICHHE BEKTOPOB IS
HaXO0XKJCHUS JJIUH U YTJIOB.

[Tonp30BaThbCs METOAOM KOOPAMHAT HA IIOCKOCTH, IPUMEHSTD €r0 B PEIICHUN T€OMETPUIECKHUX U
IPAaKTUYECKHX 3a/1a4.

Bnanetp MOHATHUSMH MPAaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JIyTH
OKPYKHOCTH M paJMaHHON Mepbl yIila, yMETh BBIUUCIATH IJIOLIA]b Kpyra U ero yacreil. [IpumensaTs
MOJIyYeHHBIC YMEHUS B MPAKTHUECKUX 3aadax.

Haxomute ocu (WM UEHTPBI) CHUMMETpUH (UTYp, HPUMEHATh JABHKEHMS IIJIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATH MOJyuyeHHbIE 3HAHUSA Ha MPaKTHKE — CTPOUTh MaTeMaTHM4YeCKHe MOJENM Ui 3ahay
peabHON JKW3HU W TPOBOJUTH COOTBETCTBYIONIME BBIYMCICHUS C MPHUMEHEHHEM I0J00us u
TPUTOHOMETPUUYECKUX (QYHKLUH (I10JIB3YSICh, I/I€ HEOOXOIUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB Kounrpoan-  Ilpakrn- (undposbie)
n/n H TEM IIPOrpamMmMmabl Bcero HBbIE yecKHue OﬁpaSOBaTe.}ILHLI
padoThI padoTsI e pecypcsl
?e%(;f::;:f{z;ne burypsr u bubmorexa [IOK
X cBoficTsa, M3mepere 14 1 https://m.edsoo.ru/
' 7f415e2e
r€OMETPUYECKHUX BEJIMYUH
bu6mmoreka [IOK
TpeyronbHUKH 22 1 https://m.edsoo.ru/
7f415e2e
[TapamiensHble IpsiMBbIE bubmorexa LHOK
CyMMa YITOB TpeymHLH’HKa 14 1 https://m.edsoo.ru/
7f415e2e
OKpYXHOCTb B KPYT. bubnuorexa [JOK
['eomeTpHueCcKHe 14 1 https://m.edsoo.ru/
MOCTPOCHHS 7f415e2e
bu6mmoreka [IOK
S{ZZTIZ%) erme, obobmenne 4 0 https://m.edsoo.ru/
7f415e2e
OBUIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiio KonurpoJib- IMpakTu- (uudposbie)
n/n H TeM NPOrpamMMbl Bcero HbIe yeckHe oOpa3oBaTeJIbHbI
padoTbI padoTsI € pecypchl
bu6nmoreka [IOK
1 YeThIpEXyTrobHUKH 14 1 https://m.edsoo.ru
[7f417e18
Teopema ®aneca u Teopema Bu6muorexa LOK
2 © NPOTIOPHHOHATTBHBIX 15 1 https://m.edsoo.ru
OTpe3Kax, NoJ00HbIe [7§417e18
TPEYTOJIbHUKHU -
Inomanes. Haxoxnenue Bu6morexa 1[OK
3 [UTOTIA/ICH TPEYTOTHHIKOB | 14 1 https://m.edsoo.ru
MHOTOYTOJIBHBIX (pUryp. [7f417e18
[Tnomanu nono6HbIX puryp E—
bubnunoreka LIOK
4 Teopema Iugaropa 10 1 https://m.edsoo.ru
Hayajla TPUrOHOMETPUHU [7§417e18
VYTIbl B OKpYKHOCTH.
Bnucannble u onucanHble Bubmorexa [IOK
5 EZZ??:;‘E’;:EEHKH' 13 1 https://m.edsoo.ru
okpyxHocTu. Kacanue [11417e18
OKPYKHOCTEH
bubmuoreka [{OK
6 gl(;f;é’ exHe, 0bobuenHe 2 https://m.edsoo.ru
[7f417e18
OBHIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiio IMpaxkTuy (uudposbie)
n/n H TeM NPOrpamMMbl Bcero Kontpoars ecKHue oOpa3oBaTeJIbHbI
ble padoThI paGoTHI e pecype
Tpuronomerpus. Teopembl bubnuorexa [IOK
1 KOCHHYCOB ¥ CHHYCOB. 16 1 https://m.edsoo.ru
Pernrenue TpeyroibsHUKOB [7f41al2c
MpeoGpasosatiue o0 BuGorera LIOK
2 COOTI;-IOH_IGHI/IH 5 10 1 https://m.edsoo.ru
[7f41al2c
OKPY>KHOCTH
bubnunorexa LIOK
3 Bekropsr 12 1 https://m.edsoo.ru
[7f41al2c
bubnuoreka [IOK
4 Aecprosaoopumiza g 1 ntps//m.edsoo.ru
[7f41al2c
[IpaBunbHEIE
MHOTOYTOJIbHUKU. J{1Ha Bbu6mmoteka [JOK
5 OKPY>XHOCTH M IUIONIA/b 8 https://m.edsoo0.ru
Kpyra. Beraucnenue [7f41al2c
Iomanaeu
bubnuoreka [IOK
6 JIBMOKEHHS TIJIOCKOCTH 6 1 https://m.edsoo.ru
[7f41al2c
bubnmorexa LIOK
7 g%iﬁ;;ﬁ&iﬁiﬁ%e’ 7 1 https://m.edsoo.ru
[7f41al2c
OBLIEE KOJIMYECTBO YACOB 68 6 0

I10 ITPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTB U CTATUCTHUKA» B 7-9 KIIACCAX

[TOACHUTEJIbBHA S 3AIIMCKA

B coBpemeHHOM LH(POBOM MHUpPE BEPOSTHOCTh W CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYMMOCTb, KaK C TOYKM 3PEHUs IMPAKTUYECKUX NPUIOKEHUH, TaKk U UX pOJM B 0Opa3oBaHuUW,
HEOOXOMMOM KaXJJOMy 4eJoBeKy. Bo3pactaer uucio mnpodeccuil, Ipu OBIAICHUU KOTOPHIMHU
TpebyeTcst xopomas 6a3oBasi MOArOTOBKA B 00JIACTH BEPOSTHOCTH U CTATUCTUKH, TaKas MOATOTOBKA
Ba)KHA JIJIS POJIOJHKEHUS] 00pa30BaHMA U IS YCIIEUTHOM NMPOo(ecCHOHAIBHON Kapbhephl.

Kaxplii 4es10BeK NOCTOSSTHHO IPUHUMAET PEIIEHUS HA OCHOBE UMEIOIUXCS Y HETO JaHHBIX. A JUIs
000CHOBaHHOTO IMPUHATHUA PCUHICHUA B YCIIOBUAX HCAOCTATKA UJIN H30bITKA PIH(bOpMaI_[I/II/I HGOGXO[[I/IMO
B TOM YHCJIE XOPOILO c(HOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MBIIIIICHHUE.

VMIMEeHHO 1[O3TOMY OCTpPO BCTajJa HEOOXOAUMOCTh  CPOPMHUPOBATH y  OOydarONIUXCS
(YHKLIHMOHAJIBHYIO I'PaMOTHOCTh, BKJIIOUAIOIIYI0 B ce0s B KayecTBE HEOTHEMJIEMOM COCTaBJIAIOLICH
YMCHHUEC BOCIIPUHUMATL U KPUTHYCCKU aHAJIM3UPOBATH I/IH(l)OpMaI_[I/IIO, MNpEACTaBJICHHYIO B PA3JIMYHBIX
¢dopmax, NMOHMMaTb BEPOSTHOCTHBIM XapakTep MHOTHX peaJIbHbIX IpPOLECCOB M 3aBHCHUMOCTEH,
IIPOU3BOJUTH IIPOCTEUIINE BEPOATHOCTHBIE PACYETHI.

3HAaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMU IpHHLMIAMM cOopa, aHajau3a M IpeACTaBICHUS
JAHHBIX W3 Pa3MUYHBIX cdep JKM3HM OOIIeCTBA M TOCYJapCTBa MNPHOOIACT OO0yYarommxcs K
oOIIeCTBEHHBIM HHTepecaM. l3ydeHne OCHOB KOMOMHATOPUKM DPAa3BUBAET HABBIKM OpraHU3aLUU
nepedbopa M NOACYETA 4YMCIA BAapUAHTOB, B TOM 4YHCIE B IPUKIAJHBIX 3aJadaX. 3HAKOMCTBO C
OCHOBaMHU Teopuu rpadoB co3aaéT MareMaTHYecKuil GyHaaMeHT 11 (popMUpOBaHUS KOMIETEHIUH B
obOmacti MHPOPMATUKA W LUPPOBBIX TEeXHOJOrWH. [IpM M3yd4eHUM CTATUCTHKH M BEPOSATHOCTH
o0oramaroTcsi NpeACTaBICHUs OOydyaroIIMXCsl O COBPEMEHHOM KapTMHE MHMpa M METoJaX €ro
HUCCIICAOBaHUs, (1)OpMI/IpyCTC$I IMOHUMAHHEC POJIKM CTATUCTUKH KaK MCTOYHHKA COLMAJIbHO 3HAYNMO
UHGOPMALIUU U 3aKJIQJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOI'O MBIIIIJICHHUS.

B cooTBeTcTBUM C JaHHBIMU LIEJIIMU B CTPYKTYpE MporpaMMbl ydeOHOro Kypca «BeposTHoCTh U
CTaTUCTHKA» OCHOBHOT'O O0ILEro 00pa3oBaHMsl BbIAEICHbI CIENYIOIIUE COAEPKATEIbHO-METOINYECKHE
JIMHUMU: «HPGJICTEIBHGHI/IG JaHHBIX W OIIMCAaTCJIbHAA CTAaTUCTHUKA, <<B€p0$[THOCTI>>>, «DIEMEHTBI
KOMOMHATOpUKW», «BBeneHne B Teoputo rpadosy.

Conepxanne nmuHuM «lIpencraBieHre JaHHBIX M ONUCATENIbHAs CTATUCTUKA» CIYXKHUT OCHOBOMU
Ui OPMHMPOBAHUS HABBIKOB paboThl ¢ MH(pOpMalMen: OT YTEHUs U MHTepIHpeTanuy UHQOpMaIu,
IPEJCTAaBICHHON B Ta0iuIax, Ha AMarpaMmax U rpadukax, A0 cOopa, MpeICTaBICHHUS U aHaIu3a
JAHHBIX C HCIOJb30BAHMEM CTaTHCTUYECKUX XapaKTEpUCTHK CpelHUX M pacceuBaHus. Pabotas c
JaHHBIMH, O6y‘I aroIuecs  y4dyarcsa CUHUTHIBATH U HHTCPIPETHUPOBATH JaHHBIC, BBIABUTI'ATh,
apryMEHTHpPOBaTh M KPUTHUKOBATh IMPOCTEHIIME THUIOTE3bl, pPasMBIILIIATh Haja  (QakTopamuy,
BBI3bIBAIOIIMMH HW3MCHYHMBOCTH, W OLICHUBATH HUX BJIUAHHWEC Ha pacCMaTpuBACMBIC BCIWYUHBI U
IIPOLIECCHI.

HNHTYynTHBHOE NpEICTaBICHNUE O CIIyYalHOM M3MEHYMBOCTH, MCCIEAOBAHUE 3aKOHOMEPHOCTEH U
TEHJECHLUUNA CTAHOBUTCA MOTHBUPYIOILEH OCHOBOM Il M3Y4EHMs TEOPUH BEPOATHOCTEH. boiblroe
S3HAYCHHUEC HUMCIOT IMPAKTUYCCKUC 3aJlaHHsA, B YaCTHOCTH OIIBITHEI C KJIACCHUYCCKUMH BEPOATHOCTHBIMU
MOJECIIAMH.

[ToHsiTHE BEpOSATHOCTH BBOAUTCS Kak Mepa IMpaBonoao0us ciaydaitHoro coobrtus. [lpu n3ydenun
y4eOHOro Kypca 00yJaromecs: 3HaKOMSTCS C IPOCTEHIIMMU METOAAMHU BBHIYMCIICHUS! BEPOSTHOCTEH B
CIIy4alHBIX DKCIEPUMEHTaX C PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU HCXOJAMH, BEPOATHOCTHBIMHU
3aKOHaMH, IMO3BOJISIIOIIMMU CTaBUTh M peliaTh Oojiee CIOXHbIe 3ahaud. B yueOHbBIN Kypc BXOIAT
HaYyaJIbHbIC MTPEACTABJICHUS O CIy4alHbIX BEJIMYUHAX U UX YUCIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYyYaroIIMXCs C MHOMKECTBAMU U
OCHOBHBIMM OIIEPALMAMU HAJl MHOKECTBAMM, PACCMATPUBAIOTCA IIPUMEPBI IPUMEHEHUS U1 PELLICHUS
3aaa4, a TaKKC UCIIOJIb30BAHHUA B IPYTUX MAaTCMAaTUYCCKUX KypcCaxX nU y‘le6HBIX npeamMeTax.



B 7-9 xnaccax uzywaercs y4eOHBbIH Kypc «BeposSTHOCTb M CTaTUCTHKA», B KOTOPBI BXOIAT
pasnensl: «lIpencraBneHue NaHHBIX U ONUCATENbHAs CTATUCTHKaA», «BeposTHOCTB», «DIeMEHTHI
KOMOMHATOpUKNY», «BBeenne B Teopuio rpadosy.

Ha u3zyuenune yue6Horo kypca «BeposaTHocTh U cTaTucTukay otBoauTtcs 102 vaca: B 7 kiacce — 34
yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezenio), B 9 kiacce — 34 yaca (1 4ac B Hezenio).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenue naHHBIX B BHIE TAOMUI], AUarpamm, rpadukoB. 3amoidHEHUE TAOIUIl, YTCHHE U
MOCTPOEHHE AuarpaMM (CTOJOMKOBBIX (CTOJOYATHIX) W KPYroBbIX). UTeHHE TrpadUMKOB peabHBIX
nporeccoB. M3Bieuenne uHpOpMaAlMM M3 JUArpaMM W TAOJUI], MCIOJIb30BaHHE M WHTEPIpETALs
JAHHBIX.

OmnwucartenpHas CTAaTHCTUKA: CpelHEe apu(METHUecKoe, MenuaHa, pa3Max, HauOoibliee H
HauMEHbIlIee 3HaYeHHUs] Ha0opa YUCIIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHOI H3MEHYUBOCTH.

CnyuaiiHblli 3KcHepUMEHT (ONBIT) W ciydailHoe coObiTHe. BepositHocTh M 4actora. Poib
MaJIOBEPOATHBIX W MPAKTUYECKU JOCTOBEPHBIX COOBITUHA B TIpuUpoje M B obmiectBe. MoHeTa u
UrpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepuminHbl. Yucino pébep M cymMmapHasi CTENEHb BEpPLIMH.
[IpencraBienue o cBsizHoctu rpada. Llenn u nukisl. [lytu B rpadax. O6xoxn rpada (3iinepoB myTsh).
[IpencraBienue 06 opueHTHPOBaHHOM rpade. Pemenue 3aaay ¢ nomoiisio rpados.

8 KJIACC

[IpencraBieHre qaHHBIX B BUJIE TAOJIUII, TUarpaMM, TPapuKOB.

MHO0ecTBO, 2JIEMEHT MHOXKECTBa, MOAMHOXKecTBO. Onepauu HajJ MHOKECTBaMU: 00beIMHEHHE,
nepeceueHue, JomnoiHeHue. CBolicTBa omnepanuil  HajJd  MHOXECTBAMU: IEPEMECTUTEIBHOE,
coueTaTeNbHOe, paclpeeNuTeNbHoe, BKIOYeHHs. lcmonb3oBaHue rpaduyeckoro MpeacTaBIeHUs
MHOXCCTB IJIA OIMCaHUA pCaIbHBIX IPOLCCCOB U HBH@HHﬁ, IIpu pCUICHUH 3aaa4.

N3mepenue paccerBaHus AaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKJIOHEHHE YHMCIIOBBIX HAOOPOB.
Junarpamma paccenBaHusl.

DneMeHTapHble COOBITHA cilydailHOTO ombiTa. CiydaiiHble coObITHs. BeposTHOCTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOXXHBIMH 3JIEMEHTApHBIMU COOBITHSMH. CiydaiiHbiii BbIOOp. CBS3b MEXIy
MaJIOBEPOATHBIMH U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU B MIPUPO/IE, OOIIECTBE U HAYKeE.

JepeBo. CBolicTBa J€pEBbEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHUE BHUCAYEH BEPIIMHBI, CBS3b
MEXJ1y YMCJIOM BepIIvH U uncioM pédep. [IpaBmino ymHoxkeHus. Perenne 3anau ¢ momoripio rpados.

[IpotuBononoxusie coObiTusA. uarpamma Oitnepa. OObenMHEHHE M TepecedeHue COOBITHH.
HecoBmectHbie coObiTusi. dopmyna cioxeHUs BEpOSTHOCTEH. YCIOBHas BEpOSTHOCTh. [IpaBuio
ymHoxkeHus. HezaBucumble coobiTus. [Ipencrapnenue skciepuMeHTa B Buje AepeBa. Pemienue 3agau
Ha HaXOKJIEHUE BEPOSITHOCTEN € MOMOIIBIO AEPEBa CIy4ailHOTO SKCIEPUMEHTA, TuarpaMm Jujepa.

9 KJIACC

[IpencraBienue gJaHHBIX B BUJE TaOIUL, Tuarpamm, rpadukoB, HHTEpIIpeTalys JaHHbIX. UTeHue
U TMIOCTPOEHUE TabJUL], MarpaMm, rpauKoB M0 peaIbHbIM JaHHBIM.

[lepecranoBku u (axtopuan. Coueranus u yucio coyetanuil. TpeyronbHuk Ilackans. Pemenue
3aJa4 C UCIOJb30BaHHMEM KOMOMHATOPUKH.

I'eomeTpuueckast BepoaTHOCTb. CilydaiiHbIM BBIOOP TOUKU U3 (PUTYPHI HA TUIOCKOCTH, U3 OTPE3Ka U
U3 IyTH OKPYKHOCTH.

Ucneitanme. Yenex u Heymada. Cepust McnblTaHMW A0 mepBoro ycmexa. Cepus MCIBITaHUN
Bepuynnu. BepostHOCcTH cOObITHIA B cepuM UcTbITaHU bepHyIn.

CnydaiiHass BeIWYMHA M PACHPENEICHUE BEPOSATHOCTEHM. MareMaTtnyeckoe OXUJaHuEe W
puctiepcus. IIpumepsl MareMaTHYecKoro OXXUIAaHUsA KakK TEOPETHYECKOrO0 CpPEJHEro 3Ha4eHUs
BEJIMYMHBL. MaTeMaTnuecKoe OXKUJaHUE U TUCIIEPCUS CIIyYalHON BEITUYMHBI «YHCIIO YCIIEXOB B CEPUU
ucnbeITaHui bepryimmy.

[Tonstne o 3akoHe OoybmIMX umceNl. M3mMepeHne BepOsSTHOCTEH C MOMOIIbI0 4yacToT. Poms m
3HaYeHHE 3aKOHA OOJIBIINX YHCEN B IPUPOJE U OOLIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHKA» HA YPOBHE OCHOBHOT'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE Pe3yabTAThl OCBOSHUS MIPOrPaMMbl YIeOHOTO Kypca «BeposSTHOCTh U CTATHUCTUKAY
XapaKTePU3YIOTCS:

1) naTpuoTnyecKkoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpEca K MPOILLIOMY M HACTOSIIEMY POCCHUUCKOW MAaTeMaTHKH, LEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMATUKOB M POCCUMCKOM MATEMaTUYECKOM ILIKOJIbI, K
WCITOJIb30BAaHUIO 3TUX JOCTKEHUH B IPYrUX HayKaxX W MPUKIATHBIX chepax;

2) rpa:kKIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEH TpakJIaHWHA ¢ peaju3alid ero Ipas,
MPEJICTABICHHEM O MAaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IHYHBIX CTPYKTYp, SIBJICHHIA,
IpoLeAyp TpaKIAaHCKOTo 0OIIecTBa (HampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIECHUIO
ITUYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTUYCCKUM MPHUMEHEHHUEM JOCTHKCHHH HAyKH, OCO3HAHHEM
BaKHOCTH MOPAJIbHO-3TUYECKUX MMPUHLUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) TpyAoBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a7ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BAXXHOCTU MATEMAaTHYECKOro OOpa30BaHMsI Ha MPOTSKEHUU BCEH
JKU3HU Ui YCHEUIHOW NpoQecCUOHANbHON AEATeIbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBHIOOPOM U TOCTPOCHHEM HWHIWBUIYAIIbHOW TPACKTOPUU OOpPA30BaHUSA M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAJILHOMY U 3CTETUYECKOMY BOCIPHITHIO MaTeMaTHYECKHX OOBEKTOB,
3a71a4, pEIICHHH, paCCyKICHUH, YMEHUIO BUJIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 O3HAHUSA:

OpUEHTAIINEH B JIEATETLHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MIPEICTAaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UYe€JIOBEKa, MPUPOABI U OOIIEeCTBa, MOHUMAaHHEM MaTeMaTH4YeCKOW HayKu
KaKk cQepbl YelIOBEUECKOM JAESTENIbHOCTH, OSTanmoB €€ pa3BUTHUA M 3HAYUMOCTH [UIS Pa3BUTHUS
LIMBWINA3AI[MU, OBJAJEHUEM S3bIKOM MAaTE€MaTUKH M MAaTeMaTHYE€CKOM KYJIbTYpOH KakK CpEeICTBOM
MMO3HAHUS MUPA, OBJIAJICHUEM MTPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIILCKON JIEATEIIbHOCTH;

6) ¢usnueckoe Bocnuranme, GopMHUpPOBAHHE KYJIbTYPbI 310POBbSI M 3MOIMOHAJIBHOIO
Os1aronosyqusi:

FOTOBHOCTBIO IIPUMEHATh MAaTEMAaTUYECKUME 3HAHMS B MHTEPECAX CBOErO 3/10POBbs, BEIACHUS
3710poBOoro obpasa >KM3HU (30pOBOE MHUTAaHHWE, COATAHCHPOBAHHBIM PEKUM 3aHATUM M OTIbIXA,
perynsapHas ¢uznyecKas akTUBHOCTE), C(HOPMHUPOBAHHOCTHIO HAaBbIKA peIIeKCHH, TPU3HAHUEM CBOETO
mpaBa Ha OMIMOKY M TaKOTO e MpaBa JAPYroro YeIOBeKa;

7) 3K0JI0rMYEeCKOe BOCIIUTAHME:

OpUEHTAIlMe Ha TNPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUW Ui pelieHus 3aJad B o00JiacTu
COXPAHHOCTHU OKPYKAIOILIEH Cpe/ibl, IJIAHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOKHBIX ITOCIEACTBUMN
JUTSL OKPY>KArOIIeH Cpefibl, 0OCO3HAHUEM TII00aTBbHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM U MyTeH ux
peLIEHHUS;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUAM COLMATBHOM M IPHUPOAHOM Cpeabl:

FOTOBHOCTBIO K JECWCTBUSAM B YCIOBHUSAX HEONPEAECIEHHOCTH, ITOBBILIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Y IPYTUX JIIOAEH,
nprOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHMSI, HABBIKY U KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHWUM, B TOM YHCJIe (POPMYIHPOBATH UJIEH, TTOHSITHS,
TUNOTe3bl 00 O00BEKTax M SBICHHSIX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABATh AE(DUIIUTHI
COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PAa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAllMIO, BOCIPHHUMATH CTPECCOBYIO CUTYALMIO Kak
BBI30B, TpPEOYIOUIMM KOHTPMEp, KOPPEKTUPOBaTh IPUHUMAEMblE pPELICHUs M JIEeHCTBHA,
(GopMyIHpOBAThH M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornueckue aeiicTBHA:

® BEISIBIISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTUYCCKUX OOBEKTOB, MOHSTHH,
OTHOUICHMH MeXAy TNOHATUAMH, (HOPMYIHUPOBATh OMNpPENETICHHUs] TOHSATHI, YCTaHABIWBAThH
CYIIECTBEHHBIA MpPHU3HAK KJIAacCU(UKAIMKA, OCHOBAHUS JUIsl OOOOIICHWS M CpPaBHEHUsS, KPUTEPUU
MIPOBOAMMOIO aHAJIN3A;

® BOCIIPMHMMATh, (OPMYJIIMPOBATh U MPEOOpPa3OBBIBATH CYXKICHHS: yTBEPAWTEIbHBICE U
OTpUIATENIbHBIC, AMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

® BBISIBJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B (haKTax, JaHHBIX,
HAOMIOJIEHUSAX U YTBEPXKACHUAX, MpEAsiaraTb KPUTEPUU I BBISIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e IeNIaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JACIYKTUBHBIX U HHAYKTUBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIFOUEeHUH 110 aHAJIOTUH;

e pa3OupaTh JI0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUH (NPSMbIE U OT MPOTUBHOTO),
MPOBOJMTH CaMOCTOSITCIILHO HECJIOKHBIC JIOKA3aTeIhCTBA MaTeMaTUYEeCKUX (DaKTOB, BBICTPAWBATH
apryMeHTaluIo, IPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

® BEIOMpATh CIOCOO pelnieHHus y4eOHOW 3aaadu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMPATh HanboJIee MOIXOAIIUN C YYETOM CAaMOCTOSATEIBHO BBIICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

® 1ICIT0JIF30BAaTh BOIPOCHI KaK HCCIICIOBATCIbCKHI HHCTPYMEHT TO3HAHHS, (OPMYITHPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSTEIBHO YCTAaHABIMBATH HCKOMOE M
naHHoe, GOpMHUPOBATH THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHUE;

® IPOBOJIUTH IO CaMOCTOSITEIBHO COCTABIICHHOMY IIJIAaHY HECJIOXKHBIN SKCIEPUMEHT, HEOOJBIIO0e
HCCJIEIOBAaHKE 10 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB
MEXIy COOOM;

® CaMOCTOSITENIEHO (OpMYyNIHUpPOBaTh OOOOIIEHHUS W BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, WCCIENOBAHMs, OLIEHWBATh JIOCTOBEPHOCTH IMOJIYYEHHBIX pE3yNbTaTOB, BHIBOJIOB U
000011IeHHNI];

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

® BBISIBIISITh  HEJIOCTATOYHOCTh W W30BITOYHOCTh WHGOpPMAIMHU, AAHHBIX, HEOOXOJUMBIX s
peLIeHMs 3a1a4H;

® BLIOMpaTh, aHAJTU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMAITUIO PA3THUHBIX
BHUJIOB U (hOPM TIPEICTABIICHNUS,

e BEIOMpaTh (opMy TmpencTaBieHHs WHGOPMAIMU W WIUIFOCTPUPOBATH peElIaeMble 3a7adu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

® OIICHMUBATh HAA&KHOCTh HWHGOPMAIIMU 10 KPUTEPHUSM, TMPEIIOKECHHBIM YYHTEIIeM HIH
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHuKaTHUBHBIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

® BOCIIPUHUMAThH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBHUSIMH U IEISIMH OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHbMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS T10 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTaT;



B Xo7ic OOCYXXICHHs 3a7aBaTh BOIMPOCHI IO CYILIECTBY OOCYXIaeMOH TeMbI, MPOOIEMBI,
pemaeMoil 3a/ayM, BBICKA3bIBaTh HJEU, HalleJIEHHbIE Ha TOUCK pELICHHS, COMOCTaBISATh CBOU
CYXKJEHHUSI C CYXICHUSMH JPYIHMX Y4YaCTHHKOB JHajora, OOHapy)XMBaTh pa3iM4he€ MU CXOJCTBO
MO3UIHI, B KOPPEKTHOH hopMe GOpMyIUPOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS;

® [IPEJCTABIATh PE3yAbTAThl pEIIEHUS 33/Ja4H, OHKCIHEPUMEHTa, MCCICIOBaHUsA, IPOCKTa,
CaMOCTOSITENIFHO BBIOMpaATh (hopMaT BBICTYIUICHHSA C YYETOM 3afad MPE3eHTAlMd U OCOOCHHOCTEH
ayJUTOPUH;

®[IOHHMAThb W HCIIOJIB30BaTh MNPEUMYIIECTBA KOMAHIHONH M WHIMBUAYaJbHOH palbOThI mpH
peleHn: yyeOHbIX MaTeMaTHYECKUX 3a71ay;

® [I[PUHUMATD 1[€JIb COBMECTHON AESITENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHON paboThI,
pacnpeensaTh BUIbI paboT, AOroBapUBaThCs, OOCYXAaTh MpoIecC U pe3yiabTaT paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOACH;

® y4acCTBOBaTh B TPYIIOBBIX ¢GopMax padboTel (0OCYKIeHUs, OOMEH MHEHHUSMHU, MO3TOBBIC
HITYPMBI U JPYTHE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JCHCTBHS C APYTUMU
YJeHAMA KOMAaHJIbl, OIICHWBAaTh KadyeCTBO CBOET0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBU.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranmszaums:

® CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, QJITOPUTM pElIeHMs 3aJayd (UM €ro 4acTh), BHIOMpAaTh
Croco0 peleHus ¢ y4ETOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELLICHUH ¢ y4€TOM HOBOM MH(OpMaIUH.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH HHTEJIEKT:

®BJAJIETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJS Ipolecca M pe3yiabTara peLIeHUs
MaTeMaTHYeCKON 3ajjauu;

® [IpE/IBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpU PpEUIEHUM 3aJauyd, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAaMJIEHHBIX OIIMOOK, BBIIBIEHHBIX
TPYIHOCTEH;

® OLICHMBATb COOTBETCTBUE pE3y/lbTaTa JACATEIbHOCTH IIOCTABICHHOW IIEIM M YCIOBUSAM,
OOBSICHATh NMPUYUHBI JOCTUKEHHUS WM HEIOCTHIKEHUS IeJIM, HAXOJUTh OIIMOKY, JaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJBTATHBI

K xonity 00yuenus B 7 kjiacce 00y4Jaromuics MoTyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

YuraTh MHPOPMALIUIO, MIPEICTABICHHYIO B TaOJIMLAX, Ha JUarpaMMax, MpeJCTaBlIsATh JaHHbIE B
BU/JIE TaOJIHII, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOIOYAThIE) U KPYTOBBIE) IO MACCUBAM 3HAUEHMH.

OnuceIBaTh U MHTEPIIPETUPOBATH PealbHbIE YUCIIOBBIE JaHHBIE, TPEICTaBICHHbIE B TaOIUIIaX, HA
JIuarpaMmmax, rpadukax.

Hcnonp3oBate  JUIsl  ONHUCAaHUSA  JAHHBIX  CTAaTUCTUYECKHE  XapaKTEPUCTUKH:  CpeaHee
apudmeTrnyeckoe, MeraHa, HanboJbIIee U HAaUMEHbIlIee 3HAUCHUS, pa3Max.

Hwmeth mpencTaBieHHe O CIy4aiiHOM M3MEHYMBOCTH Ha MpUMeEpax IeH, (PU3NYECKUX BEIHYUH,
AHTPONOMETPUYECKHX JAHHBIX, UMETh MPEACTABIEHUE O CTATUCTUYECKON YCTOWYMBOCTH.

K koHIty o0yuenus B 8 kjacce 00y4aroImuics MoIyquT CaelyIomue NpeIMeTHbIE Pe3ybTaThl:

W3Bnekarb ¥ mpeoOpazoBbiBaTh MHGOpPMAIMIO, MPEACTABICHHYIO B BHUJE TaONUL, Auarpamm,
rpauKOB, PEJCTABIATH JaHHBIE B BUJE TaOIUI], JHarpaMm, rpauKoB.

OnuceiBaTh JaHHBIE C TMOMOINBIO CTAaTUCTHYECKHMX IOKa3aTesel: CpeAHMX 3HAYeHUH U Mep
paccenBaHusl (pa3Max, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUI W YAaCTOTHI COOBITHI, B TOM YHCIE O pe3yjbTaTam



U3MEPEHUI U HAOI0ICHUH.

HaxomuTh BepoSTHOCTH CiIy4alHBIX COOBITHII B OMNBITaX, 3HAas BEPOSTHOCTU 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIC B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH.

Hcnonb3oBath rpaduyeckue MOAEIU: AEPEBO CIy4ailHOro AKCIEpPUMEHTa, AUarpaMMbl Dilnepa,
YUCJIOBas MpsIMas.

OnepupoBarb  MOHATUSAMH: MHOXECTBO, IOAMHOKECTBO,  BBINOJHATH  ONEpPAallUM  HaJ
MHOKECTBAMHU: OOBEIUHEHHE, TIepeceueHue, MAOMOJHCHUE, NEPEeYUCIIATh D3JIEMEHTHl MHOXECTB,
IIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBarh rpadguueckoe MPeICTaBICHHE MHOXECTB U CBS3CH MEXIy HUMH IS ONMUCAHHS
IIPOLIECCOB U SIBJICHUI, B TOM YHUCIIE MIPH PELICHUH 33]a4 U3 IPYTUX y4eOHBIX MPEIMETOB U KypCOB.

K koHIry o0y4enus B 9 kjacce 00y4JaroImuiics MOIyduT CIAeIyIOIUe IPEIMETHBIC Pe3yIbTaThI:

W3Bnekath u mpeoOpa3oBeIBaTh MH(OPMALIMIO, NPEICTABICHHYIO B Pa3UYHbIX HCTOYHUKAX B
BUJIE TaOJHII, JUarpamMm, rpaduKoB, MPEICTABIAThH NaHHBIC B BUJIE TAOIUII, TUarpaMmm, rpaguKoB.

Pemarp 3amaum  OpraHuM30BaHHBIM IEpeOOPOM BapHAHTOB, a TaKkKe C HCIOIb30BAaHUEM
KOMOMHATOPHBIX MPABUI U METOOB.

Hcnonbs30BaTh onucaTelbHbIe XapaKTEPUCTUKHU I MACCHUBOB UYMCIOBBIX JAAHHBIX, B TOM YHCIE
CpEHUE 3HAYEHHUSI U MEPBI PACCEUBAHMUSL.

HaxomuTh 4acTOThl 3HAYEHHH W YaCTOTHI COOBITHS, B TOM YHCJE MOJB3YACh pe3yibTaTaMu
MPOBEIEHHBIX H3MEPECHUN U HAOJFOICHHIA.

HaxomuTh BepOSTHOCTH CIy4yalHBIX COOBITUH B M3YyYEHHBIX OIBITaX, B TOM YHCIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMCHTAPHBIMU COOBITHSIMU, B CEPUSX UCIIBITAHUH JI0 TIEPBOTO yCIIeXa, B CEPUAX
ucneiTaHuil bepryiu.

HNwmeTts npeacraBiieHUE 0 CIIy4alHOW BEJIMYMHE U O PACIPEICITICHUN BEPOSATHOCTEM.

Nwmets mpencraBieHue O 3aKOHE OONBIIMX YHCET KaK O TMPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJE U OOILECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBIE
HaumenoBanue
Ne P — Kourponb-  Ilpakrtuuye-  (uu¢poBbie)
n/n P Bcero  Hble CKHe o0pa3oBaTte/ibHbIE
NMPorpamMmbl
padoThI padoThI pecypchl
e 1CTABICHIE bubnunorexa LIOK
1 peal 7 0 2 https://m.edsoo.ru/7f415
JIAHHBIX fdo
OmnmncarenbHas Bubmrorexa HOK
2 8 0 1 https://m.edsoo.ru/7f415
CTaTUCTHKA fdo
Corvaaiinas bubnuorexa [JOK
3 Y1 6 0 1 https://m.edsoo.ru/7f415
W3MEHYUBOCTD fdo
Beenenue B Teopuio bubmmorexa [IOK
4 A p 4 0 1 https://m.edsoo.ru/7f415
rpa¢oB fdo
E;ET?TZHOCTB 1 bubnuoreka [{OK
5 . 4 0 1 https://m.edsoo.ru/7f415
CIIy4aifHOTO fdo
COOBITHS —==
O6o0meHue, bubnuorexa [JOK
6 CHCTEMATU3ALIHS 5 2 1 https://m.edsoo.ru/7f415
3HAHUN fdc
OBHIEE KOJIMYECTBO 34 5 7
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KosaunuyectBo 4yacos DJIeKTPOHHbIE
HaumenoBanue
Ne Kourpoas- Ilpakruye-  (uupposbie)
pa3aesioB U TeM
n/n Bcero  Hble CKHe oOpa3oBaTe/ibHbIE
NpOrpamMmbl
padoTbI padoTbI pecypchl
IToBTOpEHME Kypca bubmorexa LIOK
1 p yp 4 0 1 https://m.edsoo.ru/7f417f
7 knacca
b2
Omcaremtias BuGmorexa [IOK
2 ‘ 4 0 2 https://m.edsoo.ru/7f417f
PacceuBanue b2
JTAHHBIX -
bubnunorexa LIOK
3 MHoecTBa 4 0 1 https://m.edsoo.ru/7f417f
b2
BepositHOCTB bubnnorexa [JOK
4 CITy4aitHOro 6 0 2 https://m.edsoo.ru/7f417f
cOOBITHS b2
Brenetiie B bubmuoreka [{OK
5 A 4 0 1 https://m.edsoo.ru/7f417f
Teoputo rpados b2
Corveaaiinsie bubmuoreka [{OK
6 o 8 0 1 https://m.edsoo.ru/7f417f
COOBITHS b2
O06o001eHue, bu6nmorexa LIOK
7 CHCTEMATH3ALIS 4 2 0 https://m.edsoo.ru/7f417f
3HAHUI b2
OBHIEE KOJIMYECTBO
YACOB IIO 34 2 8

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KonuyecTBo yacos JJIeKTPOHHBIE
HaumeHnoBaHnue
Ne A31eJ10B 1 TeM Konrpoan- Ilpakrtuuye- (uudposbie)
n/n P Bcero  Hble CKHe o0pa3oBaTe/ibHbIE
NPOrpamMMbl
padoTbI padoTbI pecypchl
IToBTOpEHME Kypca bubmorexa LIOK
1 P yp 4 0 1 https://m.edsoo.ru/7f41a3
8 xmacca 02
S IEMEHThL bu6mmoreka [IOK
2 . 4 0 1 https://m.edsoo.ru/7f41a3
KOMOHWHATOPUKH 02
I'eomeTpuueckas bubmorexa LIOK
3 P 4 0 1 https://m.edsoo.ru/7f41a3
BEPOATHOCTh 02
A PHT— bu6mmoreka [IOK
4 6 0 1 https://m.edsoo.ru/7f41a3
bepnynnu 02
Corvaaiiias bu6mmoreka [IOK
5 v 6 0 1 https://m.edsoo.ru/7f41a3
BeJIMYHHA
02
bu6mmoreka [IOK
6 Obobmenue, 10 2 0 https://m.edsoo.ru/7f41a3
KOHTPOJIb 02
OBHIEE KOJIMYECTBO
YACOB IIO 34 2 5
ITPOI'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA
MATEMATHKA, 5-6 KJIACC:

e Maremarunka (B 2 dactsx), 5 kinacc/ Bunenkun H.41., XKoxos B.U., YUecrokoB A.C. u
1p.M.: TIpocsemienue , 2024 r.
e Maremaruka (B 2 yacTsx), 6 kinacc/ Bunenkun H. ., Koxos B.U., Yecnokos A.C.,

[IBapidoypa C.U., O61IecTBO ¢ OrpaHHYEHHONM OTBETCTBEHHOCTHIO « O]
MHEMO3HMHA», 2019 r.

AJITEBPA, 7-9 KJIACC:

e MaremaTnka. Anrebpa: 7-if kmacc: 0a30BbIi ypoBeHb: yueOnuk/ HO.H. Maxkapsbrues,
H.I'. Munmiok, K.1. Hemko, C.b. Cysoposa: noxa pen. C.A. TensikoBckoro, M.:
[Ipocsemenue, 2024 .

e Anrebpa (B 2 yactsx), 8 kimace/ Yacte 1: MopuakoBuu A.T'., Yacts 2: Mopakosuy A.T.,
u 1p., U3narensctBo « MHEMO3MHA», 2019 1.

e Aunrebpa (B 2 wactsx), 9 kimacce/ Hacte 1: Mopakosuua A.T'., Cemenos I1.B.; Yacts 2:
Mopakosuu A.I'., Anexcannposa JI.A., Mumyctuna T.B. u np., U3narensctBo
«MHEMO3HUHA»,2019 1.

I'EOMETPUHA, 7-9 KJIACC:

e [eomerpus, 7-9 knaccel/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u apyrue,
«ITpocsemenner, 2019 r.

BEPOATHOCTDB U CTATUCTHUKA, 7-9 KJIACC:

e Marematnka. BepossTHOCTB U cTaTHCTHKA: 7-9-€ KiTacchl: 0a30BbIi yPOBEHb: yUeOHUK: B
2 yacTsx, 7-9 knaccel/ Beiconkuit U.P., Smenko U.B.; mox pex. Amenko U.B.,
Axkuuonepsoe obmectso «M3narenscrBo «lIpocsemenuey, 2023 .

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
MATEMATHKA, 5-6 KJIACC:

e Marematuka (B 2 yactsx), 5 kinace/ Bunenkun H. 4., XKoxos B.U., UecnokoB A.C. u
1p.M.: Ilpocsemenue , 2024 .

e Marematuka (B 2 yactax), 6 kinacc/ Bunenkun H. 5., JKoxos B.1., Yecnokos A.C. u ap.

e Meroanueckoe mocodue s yuutens. O0ydeHne MaTeMaTrke B 5-6 Kimaccax. ABTOP
Koxos B.N.

e KontponbHsie paboTsl 5, 6 kinaccel. ABTophl: JKoxos B.1., Kpaitnesa JI.b.

e MaremaTnueckue JUKTaHTHI 5, 6 kinaccbl. ABTOphI: JKoxos B.1.

AJITEBPA, 7-9 KJIACC:

e MopakoBuu A.I'. Anrebpa 7 knacc: meroA. mocooue mns yaurtens / A.I.MopakoBuy.-
M.: MHueMmo3uHa

e AnexcanapoBa JI.A.Anrebpa. 7 kmacc: camocrositenbHbie padboTel/ JI.A.Anekcanaposa;
noa pea. A.I'Mopakosuua.-M.: MHemo3uHa

e Aunekcanapona JI.A.Anrebpa.8 kmacc: KOHTpoJbHbIe paboThl/JI.A.AnekcanipoBa; Mo
pen. A.I''MopnkoBuya.-M.: MHemMo31Ha



MopakoBudA.I'.Anredpa. 8 kmacc: meroa. Ilocobue must yuurens/ A.I.Mopakosuu.-
M.:MHuemo3uHa

Anexcanapona JI.A.Anre0pa. 8 kimacc: camocTosTenbHbIe padoThl/ JI.A.AnekcanIpoBa;
noa pea. A.I'Mopakosuua.-M.: MHemo3uHa

AnekcanapoBa JI.A.Anrebpa.8 kiacc: KOHTpoJIbHBIE pa0boThl/JI.A.AnekcanapoBa; moj
pen. A.I''MopnkoBuya.-M.: MHemMo31Ha

Mopakosuy A.I'. Anrebpa.7-9 k.. tectel/A.I.'MopakoBuy, E.E.Tynpumnckas.-M.:
Muemo3uHna

AnekcannpoBa JI.LA. Anrebpa. 9 kmacc. KoHTposibHBIE pPabOTHI I ydyamIuxcs
obmeobpazoBaTenbHbIX yupexaenuid/ JI.A.Anekcanaposa; noxa pea. A.I.MopakoBuya.
- M.: MHemo3uHa

AnekcannpoBa JI.A.. Anrebpa. 9 kmacc. CamoctosaTenbHble PaOOThI IS ydalTuXcs
obmeoOpazoBaTenbHbIX yupexaenuit / JI.A.Anexcanaposa; moa pea. A.I.MopakoBuya
- M.: MHemo3uHa

[TonoB M.A. KOHTpOJBHBIE W CaMOCTOATEIbHBIE pabOTHl MO anredpe: 9 Kimacc: K
yuebnuky A.I'.MopakoBuua “Anredpa. 9 xmacc”/ M.A.Ilomos. - M.: M3xarenscTBO
“Ox3amen”

Anexcanapona JILA. AnreOpa. 9 kiacc. Tematuueckue npoBepovHbIE pabOTHl B HOBOM
dopMme IS yyammxcs o0I1eoopa3oBaTeNbHBIX yupexacHui/ JI.A.Anekcanaposa; 1o
pen. A.I''MopakoBuua - M.: MHemo31Ha

I'EOMETPUHA, 7-9 KJIACC:

AranacsH JI.C., byryzoB B.®., I'mazko 0.A., Oguna W.U. I'eomerpus: Pabouas
TeTpanp 1 7 knacca. M.: [Ipocsemienue

Mumenko, T. M. I'eomerpust: Tematnueckue tectsl: 7 k1. / T. M. Mumenko, A. /I
bimakos. — M.: IIpocBenienue

Aranacsn JI.C., byryzoB B.®., I'mazkoB 10.A., HOguna W.U. I'eomerpusi: Pabouas
TeTpalp A 8 kiacca. M.: [Ipocsenienue

Mumenko, T. M. I'eomerpusi: tematuueckue tectel: 8 k. / T. M. Mumenko, A. Jl.
bimakos. — M.: IIpocBenienue

AranacsH JI.C., byryzoB B.®., I'mazkoB 0.A., Haguna W.U. I'eomerpusi: PabGouas
terpaab s 9 knacca. M.: IIpocenienue

Mumenko, T. M. I'eomerpusi: Tematuueckue tectol: 9 k. / T. M. Mumenko, A. Jl.
bnunkos. — M.: IIpocsemenue, 2012

3uB b.I'., Meilinep B.M. Jlunaktuueckue MaTepuainsl 0 reOMETpuM i 7 kinacca. M.:
IIpoceemenue

3uB B.I'., Meitnep B.M. Jlunaktudeckue maTepuaibl 10 reoMeTpun s 8 kiacca. M.:
IIpocseenne

3uB b.I'., Meitnep B.M. Jlugaktuyeckue mMaTepHalibl 10 reoMeTpun i 9 kimacca. M.:
[Ipoceemenue

MensaukoBa H.b. m np. I'eomerpus: /Iupaktudeckue marepuansl uist 7-9 KiaccoB
o01ieo0pa3oBaTenbHBIX YUpexaeHuid. — M.: MuemMo3uHa

3uB, b. I. 3amaun mo reomerpum: mocobwe s yuammxcs 7—-11 kimaccoB
oOmieo6paszoBarenbHbIX yupexaenuii / b. I'. 3us, B. M. Meiinep, A. I'. baxanckuit. — M.:
IIpocsemenune

Kyxkapuesa, I'. 1. COopHuK 3a1a4 110 T€OMETPUH B PUCYHKaX U TecTax. 7—9 kmaccel / I
N. Kyxkapuesa.

CaBpacoBa, C. M. VYnpaxHeHus MO IUIAHUMETPUM Ha TOTOBbIX ueprexax / C. M.
CaBpacoBa, I'. A. SlcrpeOunenxuii. — M.

Pabunosuu E.M. 3afaun u ynpakxHeHHs Ha FOTOBBIX YepTexkax. 7-9 kiacchl. I'eomerpusi.
— Mnekca, XappkoB: [ uMHa3us



e Epmosa A.Il., I'onmoGopoasko B.B. YcTHble mpoBepouHble M 3adeTHbIE pabOTHI IO
reometpuu s 7-9 knacca. — M.: Mnekca

e Mumenko T.M. [Jlupaktuueckue KapToOdkd — 3agaHust o reomerpum: 7,8,9 ki.: K
yueOnuky JI.C.Atanacsia u n1p. — M.: «k3amen»

e JleButac I'.I'. Maremaruueckue aukTaHThl. ['eomerpus. 7-11 knaccel. Jupakrudeckue
Marepuaiibl. — M.: Unekca

o AunreioB IL.U. T'eomerpus, 7-9 xnaccel. Tectsl: YuebHO-MeTonMueckoe mnocodbue. M.:
HApoda

e 3anuy, JI. 1. KonTpoasHbIe U TpOBEpOUYHBIC pabOTHI 10 reomeTpun. 7—9 knaccel / JI. U.
3BaBu4 [u 1p.]. — M.

e @apkos, A. B. Jluarnoctuueckie KOHTPOJIbHBIE paboThI 10 reomeTpun. 7 kiacc / A. B.
®apkoB. — M.

e Teomerpus. 7-9 xmaccel. CaMOCTOSTENbHBIE W KOHTPOJIbBHBIE PabOTHl K y4eOHUKY
JI.C.Atanacsna: Pa3pesnbie kapTouku / coct. M.A.Muenckas. — Bonrorpan: Yaurens

e lI3yuenue reomeTpuu B 7-9 Kiaccax : METOJ. peKOMeHAauuu : KH. it yuurens / JI. C.
ArtanacsH [u 1p.]. — M.: IIpocBenienue

e TaBpunoa H.®. [loypounsle pazpaboTrku 1o reomerpun. 7 kiaacc. M.: BAKO

e TaBpunoBa H.®. Iloypounslie pa3zpaboTku 1o reomerpu. 8 kiacc. M.: BAKO

e TaBpunoBa H.®. Iloypounslie pa3zpaboTku 1o reomerpuu. 9 kinacc. M.: BAKO

BEPOATHOCTD U CTATUCTHUKA, 7-9 KJIACC:

e Meronuueckue Matepuanbl K yueOHUKY. BeposaTHOCTh U cTaTUCTHKA: 7-9-€ KIIacChl:
0a30BbIN ypOBEHB: YUEOHUK: B 2 yacTaAX, 7-9 kiaccel/ Boicoukuit U.P., Smenko 1.B.;
nox pex. Amenko WU.B., Akunonepuoe o6miectBo «M3narensctBo «lIpocBemienne»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

ITepeyeHb 3J1eKTPOHHBIX 00pa30BaTeJbHBIX pecypcoB (nanee JOP),
AOMYUIEHHBIX K UCIOJb30BAHUIO NPU PeaTu3anuu 00513aTeJIbHON YacTH

0011e00pa3oBaTeIbHOI MPOrPaMMBbI
[TpoekTHble 3amanusa. Matemartuka. 5, 6 kinace, OOO «I['nmobanJlad»
[IpoexTHbie 3ananus. MaTemaTtuka, BepostHocTh U cTaTtuctuka. 7, 8, 9 ximacc, OO0
«['mo6anJIady»
D0P: «Marematuka. 5, 6 kinaccy», OO0 «Kmaccy
D0P: «Anrebpa. 7, 8, 9 kmaccey, OO0 «AKmace»
D0P: «I'eometpus. 7, 8, 9 xnaccn, OO0 «AKmnaccy
O0P: OcHOBHOM rocynapcTBeHHbIN 3k3aMeH. 9 kimace», OO0 «AKmace»
Bcepoccuiickue mpoepounsie padoThl, 5-8 kiacc. Marematuka, OO0 «Kmace»
Maremaruka, DI'AOY [AI1O «Akanemust Munnpocseenust Poccuny
Homamnue 3ananus, ['eomerpusi, AO U3narensctBo «IIpocBemienne»
Homamnue 3aganusi, Matematuka, AO U3narensctBo «IIpocBemienney
Homamrawue 3aganusi, Anre6pa, AO M3znatensctBo «IIpocBemnieHne)
Tpenaxep «O0nako 3HaHUI». Marematuka. 5, 6 kiacc, OO0 «Duzukon Jladb»
Kypc ypoxos no marematuke. 5 knacc, OOO «MMTHTEPIA»
Kypc BugeoypokoB no marematuke. 6 kinacc, OOO «MHTEPIA»
Marematuka. IHTepakTuBHBIE 3a0anus. 5, 6 kimacc, OO0 «CkaeHr»
Maremaruka. Anrebpa. MuTepaktuBHble 3aganus. 7, 8, 9 kinace, OO0 «CkaeHr»
Marematuka. ['eometpusi. UntepaktuBHbIe 3aaanus. 7, 8, 9 kimacc, OO0 «CkaeHr»



Maremartuka. BeposTHOCTb U cTatucTuka. MHTEpakTUBHBIE 3a1aHus. 7-9 Ki1acchl,
00O «CxkaeHnr»
Marematuka. 5-9 ximaccel, TAOY BO MI'TIY

Ilepedyenb JOP, 1onmynieHHBIX K HCIIOJb30BAHUIO NIPH PEeATM3ANMH YaCTH
o01eo0pa3zoBaTeIbHOM MPOrpaMMbl, JOPMHUPYEMOii yHACTHUKAMHU

o0pa3oBaTebHBIX YUpeKAeHU I

Marematuka. KontponbHble pabGotbl. MHTepakTuBHBIE 3amanusa. 9 kiacc, OOO
«CkaeHr»

TecroBble ynpaxHeHus no anreope ans 9 kinacca, OO0 «Yuu.py»;

TecroBble ynpaxHeHnus o reometpun 11t 9 knacca, OO0 «Yuu.py»;

TecToBbIC yIIpaxkHEHUS IO BEPOSATHOCTHU U cTaTUCTHKE it 9 kiacca, OO0 «Yuu.py»;

TecroBbie ynpaxuenus OI'D no marematuke, OO0 «Yuu.py»;

DNeKTpOHHBIH yuyeOHuK o MaTematuke. 9 kinacc, OO0 «Yuu.py»;

Marematuka. BuptyanbHple mnaGopaTopHble W mpaktudeckue padotel, DPI'BHY
«ACPOw.
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