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IHosicHuTEIbHAS 3aANMCKA, BKIKYAIIIAS 11€JH H3VIYEeHUsA YIeOHOr0 npeaMeTa, 00IIYI0
XapaKTEePUCTUKY NPeIMeTa, MeCTo IMPeIMeTa B YUeOHOM IJIaHeE.

Maremarudeckoe 00pa3oBaHHE SBISETCS O00S3aTEIbHOM M HEOTHEMIIEMOM 4YacTbi0 OOILIEro
00pa30BaHus Ha BCEX CTYNEHX LIKOJbl. O0ydyeHne MaTeMaTHKE B CPEJHEH IIKOJe HalPaBICHO
Ha JJOCTH>KEHUE CIIEIYIOIIUX LeJIeH:

B HarpaBJICHUHU JTHYHOCTHOI'O Pa3BUTHUHA:

e (OpMUPOBAaHUE MPEJACTABICHUN O O MaTeMaTHKE KaK YaCTH MHPOBOH KYJbTYPhI U O MECTE
MaTEeMaTHKM B COBPEMEHHOW IMBIJIN3AIlUU, O CIIOCO0aX ONMHMCAHUS HA MAaTEMAaTUYCCKOM SI3bIKE
SIBJIEHUW PeajibHOI0 MUPA;

e Ppa3BUTHUE JIOTUYECKOT0 U KPUTUYECKOTO MBIIIJIEHUS, KyJIbTYPbl pe4H, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

L] (I)OpMI/IpOBaHI/Ie HHTeHHeKTyaHBHOﬁ YCCTHOCTH H O6I>€KTI/IBHOCTI/I, CIIOCOOHOCTH K
MMpEOAOJICHUIO MBICIIMTCIBHBIX CTCPCOTUIIOB, BBITCKAIOIUX U3 O6I)II[€HHOFO OIIbITA,

® BOCIIMTaHHC KadC€CTB JIMYHOCTH, O6€CH€LII/IB8.IOIHI/IX COUAJIbHYTO M06I/IJ'IBHOCTI>,
CIIOCOOHOCTB IMPUHUMATE CAMOCTOATCIIbHBIC PCIICHUA,

e (popMHpOBaHNE KAYECTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJalTallid B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE;

e Dpa3BUTHEC WHTEpPECa K MaTeMaTHYECKOMY TBOPYECTBY U MaTEMaTHYECKHUX
CIOCOOHOCTEMN;

B MECTANPECJIMECTHOM HallpaBJICHUU:

® Pa3BUTHC HpeI[CTaBJIGHI/Iﬁ O MaTr€éMaTuKEC Kak (bopMe OIIMCaHusd MW MCETOJAC
ITO3HaHUA ,Z[eI\/'ICTBI/ITeJ'IBHOCTI/I, CO31aHUC yCJ'IOBI/II\/'I JJIA HpI/IO6peTeHI/I5{ OIIbITa
MAaTE€MaTUUCCKOTO MOACIINPOBAHUSA,

e (QopMupoBaHue  OOIMHUX  CHOCOOOB  HMHTEIUIEKTYyalbHOH  J€SATENbHOCTH
XapaKTepHBIX Ui MAaTeMaTUKU M SBJSIIOIIMXCS OCHOBOW I103HAaBATEIbHOU
KYJIBTYpBbI, 3HAUUMOM JJIS1 pa3IHUHbIX chep YeTOBEeUECKON AeATENbHOCTH;

B IP€AMETHOM HAlIPpABJICHUU:

¢ OBJIAACHUC MATCMATUUCCKHUMU 3HAHWUIAMU U YMCHUSIMU, H€O6XO):[I/IM]':>IMI/I JIA
MMPOAOIZKCHU A 06p330BaHI/I${, HN3YUCHUA CMCKHBIX OUCHHUIUIMH, IPUMCHCHUS B
HOBCGI[HGBHOI\/'I KH3HH,

e cozgaHue (QyHIaMeHTa Ui MaTeMaTU4YecKOro  pa3BUTHUS, (HOPMHUPOBAHUS
MEXaHU3MOB MBIIIUIEHUS, XapaKTEPHBIX JUIsI MaTeMaTUYECKOM J1eATeIbHOCTH.

1.1. HopMaTHBHO-NIPAaBOBbIe  JAOKYMEHTbl, HA OCHOBAaHMH KOTOPBIX COCTaBJIEHA
nporpamma.

- @enepanbHblif 3akoH oT 9 gexabps 2012 roga N 273-03. «O6 obpazoBanuu B Poccuiickoit
Denepaunn»

- ®enepanpHbiii 3akoH OT 29.12.2010 N 436-®3 (pen. ot 01.07.2021) "O 3ammTe aereit ot
uH(pOopMalnu, TPUIUHSIIONIEH BPe UX 3J0POBbIO U PA3BUTHUIO,

- Ilpuxaz MwunoOpaayku Poccum ot 17.05.2012 N 413 "OO6 yTtBepkaeHUH (enepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa CpeaHero odmero oopasoBanus"

- IIpuxa3z Munuctepcta npocsemenust Poccuiickoit ®enepanuu ot 20.05.2020 Ne 254 "O6
yTBEpXKIeHHH (heepasbHOro TepeyHss y4eOHUKOB, MOMYIIEHHBIX K HCIOJIB30BAHHUIO TIPH
peanu3ali HUMEIOIUX TOCYAAPCTBEHHYIO AaKKPEIUTALUI0 00pa3oBaTelIbHBIX MpPOrpaMMm



HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpa3oBaHUs OpraHU3ALUSIMU,
OCYIIECTBISIOUMHU 00pa30BaTEIbHYIO NESTEIbHOCTD.

- IIpuxa3z MunncrepcrBa npocsemenusi Poccuiickoit @enepaunu ot 12.11.2021 Ne 819 "O6
yrBepxaennn [lopsaka dopmupoBanus QenepaabHOTO MEpeYHs Y4eOHUKOB, JOMYMIEHHBIX K
UCTOJB30BAaHUIO  TIPM  pEAIM3alUMd  HMMEIOUIIMX  TOCYAAPCTBEHHYIO  aKKPEIUTALHUIO
00pa3oBaTENFHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeIHEero oOmiero
obpazoBaHus".

- IIucemo MunucrepctBa npocsemienust Poccuiickoit @enepanuu ot 11.11.2021 Ne 03—-1899
«O06 oOecrieueHuu ydeOHbIMH W3MaHUsIMH (ydeOHMKamu W 234 ydeOHBIMU TMOCOOUSIMU)
obyuaronuxcss B 2022/23 y4eOHOM TOIy» pa3bsCHEH IMOPSAOK HCIOIb30BaHHU Yy4eOHO-
METOMYECKUX KOMIUIEKTOB B IepHo/] nepexoa Ha ooHoBiaeHHble I'OC 2021.

- Ilopsiaka opraHu3alMM W OCYLIECTBJIEHHsS 00pa3oBaTeabHON AEATENbHOCTH O OCHOBHBIM
00111e00pa3oBaTeNbHBIM IIPOrpaMMaM - 00pa30BaTENIbHBIM NIPOrpaMMaM HadajabHOIO OOIIEro,
OCHOBHOrO 0O0mero u cpeaHero oOmero o0pa3oBaHMs, YTBEPXKIECHHOIO IPHUKA30M
MunuctepcrBa oOpasoBaHus U Hayku Poccuiickoid @eneparuu ot 22.03.2021 No 115;

- Canurapnsie npaBuiia u HopMbl CanlluH 1.2.3685-21 «'uruennueckre HOpMaTUBbI

U TpeOOBaHUsI K 00ECIEYCHHUIO 0e30MacHOCTH U (MiIH) OE3BPEIHOCTH IS YelIoBeKa (aKTOPOB
Cpenbl OOMTaHUS», YTBEPHKIEHHBIX MOCTaHOBJICHHEM [ TaBHOTO TOCy1apCTBEHHOT'O CAHUTAPHOTO
Bpaya Poccuiickoit @enepanun ot 28.01.2021 Ne 2

- Pacniopstxenue Komurera no obpazoBanuto Cankr-IlerepOypra ot 15.04.2022 No 801-

p «O popMupOBaHUY KaJIECHAAPHOTO YI€OHOTO rpaduka rocy1apCTBEHHBIX 00pa30BaTebHBIX
yupexaenuit Cankt-IlerepOypra, peaau3yronmx 0CHOBHbIE 00111€00pa3oBaTeIbHbIC
nporpammsl, B 2022/2023 yaeGHOM romy»;

1.2.CBenenus o nporpamMmme.

Jannass paOouas mnporpamMma IO TE€OMETPUM OIpeaensieT Haubojee ONTUMaJbHbBIE H
sapdexTuBHbIe A5 10 Ki1acca copepikaHue, METOJIbl M PUEMBI OpraHU3alUuN 00pa30BaTENLHOTO
nporecca € LEIbl0 MOMYYeHHs pe3ysbTaTa, COOTBETCTBYIOIIErOo TpeOOBaHMSAM CTaHAAPTA.
Pabouas mporpamma paspaborana Ha ocHoBe [IpumepHoii paGoueil mporpaMmsbl 10 MaTeMaTHKe,
B COOTBETCTBUM C TpeOOBaHUSAMH K pe3ylbTaTaM CpeJHero oomero oOpa3oBaHMA,
IpeCTaBICHHBIMU B (he/IepaIbHOM T'OCYAapCTBEHHOM 00pa30BaTeIbHOM CTaH 1apTe.

1.3.060cHoBaHMe BHIOOpA MPOrpPaMMBI.

JlanHast mporpamMma COOTBETCTBYET YpPOBHIO OOyueHHOCTH yuammxcs u crangapram OI'OC
COO.

1.4. Onpenenenne MecTa M poJiu NpeAMeTa B OBJIAA¢HUU TPeOOBaHNii K YPOBHIO
NOATOTOBKH 00y4aromuxcs.

JlanHplii y4eOHBI KypCc MO TE€OMETpUM B TIOJHOM OOBEME COOTBETCTBYET (heaepaibHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAapPTaM.

1.5. Uudopmanus o KonvecTBe y4eOHbIX YACOB.

B cooTBeTcTBHU ¢ y4eOHBIM IIAHOM, a TaK)Ke 'OJJOBBIM KaJIeHJAApHBIM Y4eOHBIM IpauKoM
pabouas nmporpamma paccuuTaHa Ha 68 yacoB, 24aca B HEJEIIO.

1.6. ®opmbl oOpranuzanum 06pa3oBaTeIbLHOIO Npouecca.

e OCHOBHas ¢opMa — YpOK



®  OKCKYpCHH

* TIPOEKTHas AEATEIHHOCTD

e TIPUMEHEHHE DJICKTPOHHOTO 00YUCHHS, JUCTAHIIMOHHBIX 00Pa30BATEIBHBIX TEXHOJIOTHH ,
OHJIAH-KYpCHI, oOOecrneuyuBalonye I OOy4JaromMXcsi HE3aBUCHMO OT HX MecCTa
HAaXOX/ICHHUS U OPTaHU3allMU, B KOTOPOW OHM OCBAaWBAIOT 0OPa30BaTEIbHYIO IPOrPaAMMY,
JOCTHKCHUE M OLIEHKY PE3YJIbTaTOB OOydYeHHs ITyTeM OpraHu3alMuu 00pa3oBaTEeNbHOM
JeSITeIbHOCTH B DJIEKTPOHHON HH(POPMALMOHHO-00pa30BaTENbHON cpeie, K KOTOpPOM
IPEIOCTABIISICTCS OTKPBITHIA JOCTYN 4epe3 MH(POPMAIOHHO-TEIEKOMMYHHUKAIIOHHYIO
cetb «MHTEpHET».

1.7. Texnonornu od0y4yeHus.

Ypok nmpeamnonaraeT MCHOJIb30BAaHUE OOPA30BATEIbHBIX TEXHOJIOTUH, T.€. CHUCTEMHOMN
COBOKYIHOCTH IIPUEMOB M CPEACTB OOYYEHHUS U OINPENIEICHHBIA IMOPAAOK HUX IPUMEHEHHS.
OcoOeHHOCTD (heepabHBIX TOCYJAPCTBEHHBIX 00pa3oBaTe/JbHbIX CTAaHAAPTOB 00IIEero
0o0pa3oBaHusl - UX JEATCIBHOCTHBIA XapakKTep, KOTOPBIM CTaBUT IVIABHOM 3aladyeil pa3BUTHE
JMYHOCTH YYEHUKA.
[TocraBnennas  3agaya  TpeOyeT  BHEIpPEHHWE B COBPEMEHHYIO  LIKOJY CHCTEMHO-
NAeATeJJbHOCTHOIO MO/IX0a K OPraHM3aluN 00pa30oBaTeJIbHOI0 Npouecca, KOTOPbIil, B CBOIO
ouepellb, CBSI3aH C NPUHUUIUAIBHBIMU U3MEHEHUSAMM JESATEIBHOCTH YUUTENsl, PEATU3YIOLIETO
HOBBIM cTaHmapt. Takke M3MEHSAIOTCS M TEXHOJIOTHMH oOyueHHs. Ha ypokax ucmonb3yroTcs B
pa3HOM CTeneHHu:

e HHdopmanoHHO — KOMMYHUKAIIUOHHAS TEXHOJIOTUS

o TexHonorus pa3BUTHS KPUTUYECKOTO MBIUICHUS

o IIpoekTHas TexHOIOTHA

e TexHoorus pa3BUBAIOIIEr0 00yUeHUs

e 310poBbecOeperarone TeXHOJIOTUH

e TexHomorus npo6eMHOro 00y4YeHus

o Urpossie TexHONOrNN

e MopynbHas TeXHOJIOTUSA

o TexHonorus MacTepcKkux

o Keiic — TexHONOINMA

e TexHONOrUs UHTETPUPOBAHHOI'O OOYUEHUS

o Ilemaroruka coTpyqHUYECTBA.

e TexHonoruu ypoBHeBOH nuddepeHunanun

e ['pynmnoBble TEXHOJIOTHN.

e TpanuunoHHbIE TEXHOIOTUHU (KJIACCHO-YPOUYHAs CUCTEMA)

1.8. Mexanu3Msbl (OpMHUPOBAHNS KII0OYEBbIX KOMIIETCH M.

K ueHntpanbHOMYy d1py 0O0y4deHHMsI MaTeMaTUKE OTHOCST KJ/IOYeBble KOMIIeTEeHLHH,

KOTOpBIE SIBIISIFOTCSl «KJIFOUOM», OCHOBAaHMEM JJIsi IPYrHX, Oojiee KOHKPETHBIX M IMPEIMETHO-
OPHUEHTHPOBAHHBIX.
Hcnonp30BaHne KOMIETEHTHOCTHOI'O MOJXOAAa B LIKOJIBHOM 0OOpa30BaHUHU JOJKHO PEIINTh
npoOiieMy, TUIUYHYIO JUIS IIKOJBI, KOTJa YYEHHKH MOTYT XOpOLIO OBJIaJAeTh HaOOpoM
TEOPETHYECKUX 3HAHMM, HO MCHBITBIBAIOT 3HAYHUTEIBHBIE TPYIHOCTH B JEATEIBHOCTH,
TpeOyroImiel NCIOIb30BaHUS ITUX 3HAHUM JJI pelIeHrs KOHKPETHBIX 337134 WM IPOOJIEMHBIX
CUTYyaLUi.

Beinensrorest CIIeAYIOIIHE KITIOYEBEIC oOpa3oBaTebHbIC KOMITETEHITUH:
- IEGHHOCTHO-CMBICJIOBasi KOMIIETESHIIHSI,

-00IIeKyIbTYpHAsT KOMITETCHITHS,

-y4eOHO-TI03HaBaTeIbHAs KOMIIETCHIIUS,



-uH(pOpMAIIOHHAS KOMIIETCHIIHS,

-KOMMYHHMKAaTHBHasi KOMIIETEHLIHS,

-COLIMAJIbLHO-TPYI0BAsi KOMIIETEHLIHS,

- KOMIETEHIMS1 TJMYHOCTHOTO CaMOCOBEPILIEHCTBOBAHMSL.

[Tostomy B mpakTuke palbOTBHl Yy4MTENIs MaTeMaTUKU UMeeTcs U30BITOYHBI Habop
MEAarorTHYeCKuX CPEACTB — MEXAaHM3MOB peallu3allid 00pa30BaTEeNbHBIX W JIMYHOCTHBIX
KOMIIETCHIIHI Yepe3 OCHOBHOM KaHaT OOIIECHUS YIUTEIb-YUeHUK, YPOK:

1. Ypoku o0bsicHeHUs IEpBOro MaTepuaia (ypoKU-IeKIIMU B UX PA3HOBUIHOCTSX);
2. Ypoxu penieHus: onopHbIX 3a/1ay;
3. Ypoku pa3BUTHs TEXHUKH PEIICHU 3a/1a4 (TIPAKTUKYMBI);

4. VYpoku-koHCyJIbTallMM (Ha HHUX BOIIPOCHI 3aJAIOT TOJIBKO YyYallMecs, MOXHO
paccMaTpuBaTh UX KaK OIPOC YUUTEINS KJIACCOM);

5. YpoK pelieHust OaHOM 3a1a4u;
6. Ypox paboThl OJHOTO METO/1A;

7. YpOKH CaMOCTOATENbHOW pabOThl C 3JIEMEHTaMU KOHCYJIbTAlMU (B ITOM Ccllydae
BOIPOCHI 33/1a€T YK€ YUUTENb);

8. Ypoku peleHus HeCTaHJapTHBIX 3a7ay;

9. Ypoku cocrasieHus 3agady;

10. 3aueTHble ypoKH;

11. [lucbMeHHbIE KOHTPOJIbHBIE PAOOTHI;

12. Ypoku aHanu3a pe3yabTaToOB 3aueTa, CaMOCTOSATENIBHBIX U KOHTPOJIBHBIX PadoT.

PGSYMCGTCH, MHOT'UC YPOKH HNPUXOAUTCA NaBaTb CMCIIAHHBIX THUIIOB — 3TO BCC 3aBUCUT OT
MHOTHX OOCTOSTEIIbCTB: YPOBHA IMOATOTOBKH KJIACC4a, XapaKTEpa N3y4acMOTI 0O MaTepuajia U JaxKe
MMOJIOKCHHUA YPOKa B paCIliMCaHUH.

Ha »Tux ypokax, a Takke BHE UX — Ha JOMOJHUTEIbHBIX U (haKyIbTaTUBHBIX 3aHATUSAX — OHA
peanu3yeT cleiyrollne CpeiCTBa, IPHUEMbI, METOABI U (YOPMBI pabOTHI.

IIpu n3y4eHnr HOBOrO MaTepuIa:

e Jekuus (MHCTUTYTCKOro Tuna). Heo6XoaMMOCTh BKIIIOUEHHUS TAKUX JIEKIUI B CHUCTEMY
JTUKTyeTcs paOOTOM MO ajanTaluu repexoja OT LIKOJIBHOIO O0y4eHHUS K BY30BCKOMY,
(dbopMUpOBaHNS HaBBIKOB KOHCIIEKTUPOBAHUS Ha BBICOKOM CKOPOCTH, YAaCTOE OTCYTCTBHE
KOHTAaKTa MEX]1y IPENoJaBaTeaeM By3a U CTyICHTAMY;

e JICKOUSA C 3JICMCHTAMH 3BPUCTUUCCKOTO JHUAJIOTa (z[ance IOJINJIOT a);

e JIEKIUS C MapajulelIbHbIM ONPOCOM (MHOTJA JaXke ‘“‘CKpbITOM Kamepou” MpoBepsieTcs
JIOMaIITHEe 3a/1aHUe);

e JICKOUA - OUCKYCCHUS: B Hel yqalmuecsa MOJIb3YHOTCA qu6HI/IKaMPI, a YUYUTCIIb BCIACT
HU3JI0KECHHUE, OTIHMYHOC OT HallcdaTaHHOIO. Bozuukaror BOIIPOCHI, CBA3aHHBIC C
0COOECHHOCTAMU H3JI0KCHUA, ITPAKTUICCKOC CPAaBHUBAHWEC CKA3aHHOI'O 1 HAIICYATaAHHOI'O,

e Oecesa ¢ yyaliuMHUCS O BOSHUKIIMX 3aTPYAHEHUSIX IIPU MIEPBON MpE3EHTALINH;
e 00001IeHre HOBOT'O MaTepHraa, BRISCHEHHS CBS3H C H3YUYCHHBIM;

e pEIICHHWE YYUTEIEeM KIIFOYEBBIX, OMOPHBIX 3a]ad, CPABHEHHE PA3IUYHBIX CIIOCOOOB HMX
peIIeHus, IPEayPEXIeHNE BO3MOXKHBIX OIIHNOOK;



IIOCTAaHOBKA 3ajJjad Ha MEPCHEKTHBY, TH 3aJauyd OyAyT pelIeHbl TOJIbKO depe3 2—3
HEJIEeN U COAEPIKAT KaKOM-HUOY/Ib HECTaHAAPTHBII MPHEM.

[Tpu yriy0iaeHnu 1 3aKperuieHuH HOBOT'O MaTepHaa:

pelieHre o0yJaronmX caMOCTOSTENBHBIX PA0OT C AJIeMEHTaMU KOHCYJIbTAIIHH;

CaMOCTOSITENIbHOE COCTaBJIEHHE YdYallMMHUCS 337ad (B Kjacce M JI0Ma, KOHKYPC TaKuX
3a/1ay4);

paboTta B mapax y JIOCKM U 3a MapToil - moclieqHee, 0COOEHHO IpU pEeUIeHHH 3ajad
ypoBHsa C B EI'D u OI'D;

pEeIICHUE 3a/la4d YCTHO, MHOr'Ja TOJIbKO COCTAaBJICHUE IlJIaHa PCHICHUA;

noMauiHue counHeHus ‘“Kak s peman 3agady, HO HE pemIwsl’ - 3TO OAMH M3 CaMbIX
HEHHBIX JUIS YYUTEeNs BHUAOB padoThl. ClieAyeT OTMETHUTh, YTO 4acTO, HAuMHAs padoTy
HaJ STUM 3a/laHHEM, YYEHHUK IpeKpalajl €€, TaKk Kak I[OHUMaJ, KaK pPELIUTh He
MOIIaBUIYIOCS ITPOOIIEMY;

WH/IMBUyAIbHBIC JOMAIIHUE 3a/1aHus, TU(PepeHIpyeMbIe TI0 YPOBHIO CIOKHOCTH;

pabota Haja ommbkamu (B cliydae HEOOXOAUMOCTH paboTa HaJl OIIUOKAMU, CAETaHHBIMU
B paboTe HaJ| OIMOKaMM ),

aHAJIM3 U3YYEHHBIX METO/I0B PELICHUs, TUCKYCCHS MO MOBOy HanboJsee palMoHaIbHOTO U3
HuX. HeobXxoauMo OTMETUTh, YTO pallMOHAIbHOCTh, KaK U CYACThe, KAXKABIA MOHUMAET I10-
CBOEMY.

KOHTpOJIB l'IpOfI)IGHHOFO MaTepHajia OCYHICCTBJIACTCA B BU/IC

CaMOOLCHKN Ha OCHOBEC MPEACTABIICHHOI'O YUUTCIIEM Ha JJOCKEC PCIHICHUS 3aJIlaHUSA;

3a4€TOB, CHABAaE€MbIX JIpyr APYTY: YYHUTEIb B JTOM Ciy4yae SBIsETCS O€3MOJIBHBIM
Ha0Ir01aTeNIeM padOoThl OTMPANIMBAEMOTO U OTPAIIHBAIOIIETO;

pelieHus ynpaxHEHUH-TeCTOB C BBIODOPOM OTBETOB U3 MPEIJIOKEHHBIX;

ITMCBbMCHHBIX pa60T, HUMUTUPYIOIIUX BCTYHHUTCIBHLIC 3K3aMCHBI B PA3JIMYHBIC BY3bI
CTpAaHBbI;

BapuantoB EI'O u OI'D
KOHTPOJIbHBIX MUCbMEHHBIX paboT;

aHanM3a paboT U paboT HaJl OUIMOKaMHU.

2. Coaep:;xanue 00pa3oBaHusl.

Coz[epxcaHHe MAaTEMATHYICCKOI'O 06pa3OBaHI/I}I B CpCI[HGfI IIKOJIC (I)OpMI/IpyeTC}I Ha OCHOBC

(dbyHIaMEHTANBHOTO spa IIKOJIBHOTO MaTeMaThueckoro obOpaszoBanus. B mporpamme oHO
MPEACTABICHO B BHUJE COBOKYIHOCTH COJIEPKATENbHBIX Pa3/esioB, KOHKPETU3UPYIOLIUX
COOTBETCTBYIOIIME OJOKM (yHIaMEHTAIbHOIO sApa MNPUMEHHUTENBHO K CpeaHeil miKoJe.
[IporpamMma periaMeHTHpYeT 00beM MaTepuaina, 00S3aTeNbHOTO ISl M3YYEHHs] B CpeaHei
IIKOJIE, a TAK)KE JaeT MpUMepHoe ero pacnpenenenue B 10 kiacce.

Paznen «I'eomMeTpusi» — pa3BUBAETCs Y YYAIIMXCS MPOCTPAHCTBEHHOE BOOOpAXKEHHE U
JIOTUYECKOE MBIIIJICHHE ITyTEM CUCTEMAaTUYECKOTO U3YUYEHHUs CBOMCTB F€OMETPUUECKUX (QUTYp
Ha IUIOCKOCTM W B IPOCTPAHCTBE M INPHUMEHEHHUS 3TUX CBOMCTB IIPU pELICHUHU 3a1ad



BBIUMCJIUTEIBHOIO U KOHCTPYKTUBHOIO XapakTepa. CyllecTBEHHasl poJib PU 3TOM OTBOJIUTCS
Pa3sBUTHIO T€OMETPUYECKOM MHTynuuu. CoueTaHWe HarisJHOCTH CO CTPOrOCTBIO SIBIISAETCS
HEOTHEMJIEMOI 4YacThl0 TEOMETPHUECKMX 3HaHMH. Marepuan, OTHOCSIIMICS K OloKam
«KoopauHatel» u «BeKTopbl», B 3HAUMTEIbHOH CTENEHU HECET B cebe MEeXIpeaIMETHbIe
3HAHUA, KOTOPBIE HAXOAAT INPUMEHEHHME, KaK B PA3JIMYHBIX MATEMaTU4YECKUX IUCLHUILIMHAX,
TaK U B CMEKHBIX IIPEIMETaxX.

Paznen «Marematuka B HCTOPUYECKOM pa3BUTHH» NpeAHA3HAaueH i (POpMHUPOBaHUS
NpPEJCTAaBICHUH O MaTeMaTHUKE KaK 4YacTH YeJIOBEUECKOM KyJbTyphl, A OOLIEro pa3BUTHUS
MIKOJBHUKOB, JJISi CO3JaHHs KYJIbTYpPHO-UCTOPHUYECKOW cpenasl oOyuenus. Ha Hero He
BBIJICJIAETCS CHELUAIbHBIX YPOKOB, YCBOCHUE €r0 HE KOHTPOJUPYETCS, HO COJEpKaHHUE 3TOro
paszena OpraHUYHO MPUCYTCTBYET B YU€OHOM IpOIIECCe KaK CBOETO poja TyMaHUTapHBIA (OH
IIPU PACCMOTPEHUH NPOOIEMAaTUKH OCHOBHOTO COJEPKAHUSA MaTeMaTHUECKOTr0 00pa30oBaHuUs.

BBenenue B crepeomerpuio (2 yaca)
[Tpenmer crepeomerpun. OCHOBHBIE OHITHSI CTEPEOMETPUH (TOUKA, MPsAMasi, INIOCKOCTb,
IIPOCTPAHCTBO) U AKCUOMBI cTepeomMeTpun. IlepBblie creacTBUs U3 aKCUOM

IMapajieabHbl ¥ NEPNEHANKYISIPHBbIE NMPSIMbIEe W MJIOCKOCTH B mMpocTpancrBe (22+18=40
4acoB).

OcHOBHbBIE HOHSTHUSI CTEPEOMETPUM (TOYKa, MpsAMasi, IJIOCKOCTb, MPOCTpaHcTBO). IloHATne 00
aKCMOMaTHYECKOM CIIOCO0€ MOCTPOECHUS T€OMETPHH.

Ilepecekaroniuecs, napajulelbHble M CKPELIMBAIOIIMECS IPsAMBbIE. YIOJl MEXAY IPsSMBIMHA B
npocrpadcTse. [lepnenaukynsapHocTs npsAMbIX. [lapamienbHOCTs W NEPHEHIUKYISIPHOCTD
NpsAMOM M IUIOCKOCTH, TPHU3HAKM U CBOMCTBA. Teopema O Tpex NEPHEHIUKYISIpax.
ITepieHuKy/Sp U HAKJIOHHAA K IJIOCKOCTH. YTOJI MEXAY IPSAMOM U INIOCKOCTBIO.
[TapajienpHOCTh IJIOCKOCTEW, HNEPHNEHAUKYIAPHOCTh IUIOCKOCTEH, NPHU3HAKM M CBOMCTBA.
JIByrpaHHbIil yroi, JMHEWHBIN yrojl ABYTPAHHOTO YIJIA.

PaccrosHua ot Touku 10 miockocTu. PacctosiHue OT MpsAMOM 10 IJIIOCKOCTH. PaccTosHue Mexny
napajuleJIbHBIMU IUIOCKOCTAMHU. PaccTosiHre MeXIy CKPELUBAIOIUMHUCS NIPSIMBIMU.
[TapannensHoe npoekTupoBaHue. OpToroHanpHOE MpoeKkTHpoBaHue. Ilnomans opToroHanbHON
IOPOEKIIMM  MHOTrOyroibHuKa. M3o0paxkeHne mnpocTpaHcTBeHHBIX (¢uryp. LleHTpansHoe
IIPOEKTUPOBAHME.

Muororpannuku (14 u.)

Bepummnsl, pebpa, rpaHu MHororpaHHuka. Pa3BepTka. MHororpaHHble yribl. Bsimykiibie
MHOTOrpanHuku. Teopema Ditnepa.

[Tpusma, ee ocHOBaHMs, OOKOBBIE pedpa, BhICOTA, OOKOBasi MOBEPXHOCTH. [IpsiMast M HakJIOHHAs
npusMa. [Ipasunbsnas npusma. [apamnenenunen. KyoO.

[Tupamunia, ee ocHoBaHMe, OOKOBbIE peOpa, BbICOTA, OOKOBas IMOBEPXHOCTh. TpeyrojbHast
nupamuaa. [IpaBuibHas nupamuaa. YcedeHHass nMpaMuia.

Cummertpuu B KyOe, B apajuiesienumnene, B Ipu3Me U Mupamue.

[TonsiTe 0 CUMMETPHUH B MPOCTPAHCTBE (LIEHTpaJIbHASL, OCeBas, 3epKaJibHas).

Ceuenust MHOrorpaHHukoB. [locTpoenue ceueHni.

[IpencraBneHre O NPaBWIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTadap, HOAeKa’aAp U
MKOCAIP).

[TonsiTne o mpeoOpa3oBaHWM B MPOCTPAHCTBE. J[BM)KEHHUS MPOCTpPAHCTBA M HX CBOICTBa.
[TapamienpHblii TEpeHOC, ILEHTpanbHas cummeTpus. I[loBopoT BOKpyr ocu. 3epkaiabHas
cummeTtpus. OceBasi CHMMETPHS B IPOCTPAHCTBE.

Koopannartel n Bekrops (10 4.)

JlexapToBbl KOOpAMHATHI B MpocTpaHcTBe. PopMmysia pacCTOSHUS MEXKIY JBYMS TOYKAMH.
VYpaBHenus cdepsl U miockocTd. PopMyiia pacCTOSTHUS OT TOYKHU J0 TJIOCKOCTH.

BexTopsl. Moayne Bekropa. PaBeHCTBO BeKTOpOB. Cil0’k€HHE BEKTOPOB U YMHO)KEHHE BEKTOPA
Ha 4uciio. Yroua mexay Bektopamu. Koopaunatel Bektopa. CkansipHOE MPOU3BEICHUE BEKTOPOB.



Konnuueapusle BekTophl. PasnojkeHue BEKTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Kommutanapabie BeKTOpbI. PasiioxkeHue no TpeM HEKOMITJIaHAPHBIM BEKTOPAM.

3.J1.1anupyeMble pe3yJbTaThl 0CBOCHUS padoyeii NMporpaMMbl.

O:kugaeMble pe3yJIbTaThl B KOHIIE Kjacca.

HSY‘IGHI/IG MmaTteMmaTuku B 10 xiracce Ja€T BO3MOXXHOCTb 06y‘-IaIOH_II/IMCSI AOCTHUYb CICAYIOIIUX
PE3YIbTAaTOB Pa3BUTH:

6 INYHOCMHOM Hanpaejienuu:

e  chOpPMUPOBAHHOCTD L(EJIOCTHOIO MUPOBO33pEHHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

e yMEHHE CHO, TOYHO, 'PAaMOTHO H3JIaraTh CBOM MBICIM B YCTHOH W MUCHBMEHHOU
peuu, MOHUMAaTh CMBICII ITOCTaBJICHHOM 3a/]a4M, BHICTPAaUBaTh apr'yMEHTAIINIO, TPUBOIUTD
MPUMEPHI U KOHTPIIPUMEPHI;

L] KPUTHUYHOCTb MBINUICHUA, YMCHHC PpacClio3HaBaTb JIOTHYCCKU HCEKOPPCKTHBIC
BBICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (I)aKTa;

e TPEICTAaBJICHHEC O MaTeMaTHYeCKOW Hayke Kak cdepe dYeIoBEUYCCKOM
JESTENIbHOCTH, 00 dTamax ee pa3BUTHSI, O €€ 3HAYMMOCTH I Pa3BUTHUS IIUBUIIM3AIIHH;

L KpCaTUBHOCTb MBbBINUICHHUA, WHHIOHWATHUBA, HAXOAYMBOCTb, AaKTHUBHOCTbL IIpU
PCUHICHUU MATCMATUYCCKHUX 3a/1a4;

e yMEHHE KOHTPOJMPOBATH MpPOIECC M pEe3ylbTaT y4eOHOW MareMaTHYeCKOU
JeATEIbHOCTH;

e CHOCOOHOCTh K HMOLMOHAJIBHOMY BOCHPHUSITHIO MaTeMaTHYeCKUX OOBEKTOB,
3a/1a4, PELICHUN, PaCCyKICHUH;

6 Memanpedmemuom HanpaeieHuU.

¢ IIPpCACTABJICHUSA 00 Haeax u 0 METoJdax MATCMATHKU KaK YHHBCPCAJIbBHOM SA3BIKC
HAayYKH U TEXHHUKHU, CPEACTBEC MOACTIUPOBAHUA SIBIICHUI 1 IMpOoLECCCOB;

e YMEHME BUJETh MaTEeMaTHYECKYIO 3a/1ady B KOHTEKCTE NMPOOJIEMHOM cUTyaluu B
JOPYTUX TACHUIUINHAX, B OKPYXKAIOLIEH KU3HH;

e YMEHHME HAaXOJUTh B Pa3IMYHbIX MCTOYHHKAX MH(OpMAIHIO, HEOOXOIUMYIO JUIs
pelIeHrs MaTeMaTH4eCKUX Mpo0seM, MPEACTaBIATh €€ B MOHATHON (opMe, MpUHUMATh
pelieHre B YCIOBUSAX HEMOJHOW M  M30BITOYHOM, TOYHOH U BEPOATHOCTHOMH
nH(popManuu;

e yMEHHE IOHMMAThb M HCIIOJIb30BaTh MAaTEMaTHYECKHE CPEACTBA HArIsAHOCTH
(rpaduku, nuarpaMMsbl, TaOIUIBI, CXEMbl M Jp.) IS WUTFOCTPALlMU, UHTEPHpPETAIIH,
apryMeHTalluu;

e yMEHHE BBIIBUTaTh THIOTE3bl MpPH pEIIEHUU Y4eOHBIX 3ajady, I[OHUMATh
HE00XO0AUMOCTh UX TPOBEPKH;

¢ YMCHUC NPUMCHATL HHAYKTHUBHBIC W ACAYKTHBHBIC CITOCOOBI paCCY)I()ICHI/IfI,
BUJCTDH PA3JIMYHBIC CTPATCTHUU PCUICHUA 3a1a4;

¢ JIOHMMAHUC CYITHOCTH aJITOPUTMUUCCKHUX HpC}IHI/IcaHI/Iﬁ 1 YMCHHUEC )IefICTBOBaTB B
COOTBCTCTBUHU C MPCATIOKCHHBIM AJITOPUTMOM;

¢ YMCHHUC CaAMOCTOATCIBHO CTAaBUTH LECIIH, BI)I6I/IpaTI) M CO3aaBaTh aJIrOPUTMBI JJIA
peuicHu-d y‘le6HBIX MATEMAaTHYCCKUX HpO6HCM;



¢ YMCHHC IUIAHUPOBATL HW OCYHICCTBIATH ACATCIIBHOCTL, HAMNPABJICHHYIO Ha
PEIICHUEC 3a/1a4 UCCIICA0BATCIILCKOI'O XapaKTepa,

¢ chHOPMUPOBAHHOCTHh YUESOHOU M OOIIETIONH30BATEIBLCKOM KOMIIETCHTHOCTH
B 00JIaCTH MCIOJIb30BaHKs HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6 npedmemnom Hanpaejienuu.:

- c(OpMHUPOBAHHOCTH MPEACTABICHUN O MAaTeMaTUKE KaK 4acTU MUPOBOU KYJIBTYPHI U O
MECTE€ MAaTeMaTHKHA B COBPEMEHHOM IIMBUIIU3ALIMM, O CIIOCOOAX OMUCAaHUS HA MATEMaTUYECKOM
A3BIKE SIBJIGHUN PEaTbHOTO MUPA;

1) - c(OPMHPOBAHHOCTH TMPEJACTABICHUH O MaTEeMaTHYECKUX MOHATHUSIX Kak o
BOXHEHMIINX MaTeMaTUYECKMX MOJEIAX, IO3BOJIAIOIIMX OIUCBIBATE M H3Yy4aTb pas3HbIe
IIPOLIECCHl M SIBJICHUSA; I[OHMMAHME BO3MOXHOCTM  AKCMOMAaTHYECKOrO0  IIOCTPOCHUS
MaTEeMaTHYECKUX TECOPHIA;

2) - BIAJCHUE METOJIaMHU JIOKa3aTeJIbCTB U aJITOPUTMOB pEIICHUS, YMEHUE HX
MPUMEHSTh, TPOBOAUTH JOKA3aTEIIbHbBIE PACCYXKACHUS B X0JI€ PELICHUS 3a/1a4;

3) - BJIAJICHUE CTAHJAPTHBIMM NPUEMAMH PEUICHUS PALMOHAIBHBIX U UPPALMOHAJIBHBIX,
[IOKAa3aTeNbHbIX, CTEICHHBIX, TPUTOHOMETPUUECKUX YPABHEHMM M HEPABEHCTB, HUX CHCTEM;
HCIIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM UYHUCJIE ULl IOMCKA ITYyTH PEIICHUS U
WUTIOCTPALM PEIICHUs] yPaBHEHUI U HEPABEHCTB;

4) - c(pOpMUPOBAHHOCTH TPEACTABICHUN OO0 OCHOBHBIX MOHATHSX, MJIEAX U METOJaX
MaTeMaTHYeCKOro aHalln3a;

- BJIaACHUC HABBIKAMU HUCIIOJB30BaAHUA I'OTOBBIX KOMIIBIOTCPHBIX MMPOTrpaMm IpH pCUICHUN

3ajad.
TpeGoBaHus K pe3yJabTaTaM 00y4eHHsI H OCBOEHHIO COJeP:KaHUs Kypca

N3ydyenne MmaTeMaTHKHU B CpeHEN MIKOJIE JaeT BOZMOKHOCTh O0YUYaAIOIIUMCS TIOCTHYb
CIIEIYIOIINX PE3YyIbTATOB PA3BUTHS:

6 IUYHOCMHOM HANpAe1eHuu:

e CchOpMUPOBAHHOCTH IETIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIECTBECHHOM MPAKTUKH;

e YMEHME SICHO, TOYHO, TPAaMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M NMUCBMEHHOM peud,
[IOHUMAaTb CMBICII TIOCTABJICHHOW 3aJayd, BBICTPAWBATh AapryMEHTAlUI0, NPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

¢ KPUTHYHOCTH MBIIJICHUA, YMCHHC paciio3HaBaThb JJOTHYCCKH HCKOPPCKTHBIC
BBICKA3bIBAHUS, OTJIMYATE TUIIOTE3Y OT q)aKTa;

¢ MPCACTaBJICHUC O MaTeMaTH4eCKOi HAYK€ KakK C(bepe YeJIOBEYECKOM ACATCIIBHOCTH, 00
oTarnax €€ pa3BUTHUA, O €€ SHAYMMOCTHU JJIA pa3BUTUA HUBUIIU3AIUN;

® KpCATHUBHOCTL MBINUIJICHUSA, HWHHUIMWATUBA, HAXOAYHUBOCTb, AKTHBHOCTH IIPpU PCIICHUU
MaTeMaTHYCCKUX 3a1a4,

e yMEHHE KOHTPOJIMPOBaTH IMpOLECC U  pe3yabTaT y4yeOHOM  MaTeMaTHYeCKOM
JeSITEIbHOCTH;

e CIOCOOHOCTH K OMOIMOHAIBHOMY BOCHPHUSTHIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad,
pELIEHU, pacCyKICHHI;

6 Memanpedmemnom HanpaesieHuuU.

L MMpEaACTaBICHUA 00 nacdax u 0 METoJJax MaTC€MAaTUKH KaK YHHUBCPCAJIBbHOM A3BIKC HAYKH
1 TCXHUKHU, CPCACTBEC MOJACITIUPOBAHUA SIBIICHUI U IMpONIeCCOB;



e yMEHHE BHUJECTh MaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYAIMH B IPYTUX
JTUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

e yMCHHEC HAXOAWTh B pa3JIMYHBIX MCTOYHHKAX HH(POpPMAIHIO, HEOOXOAMMYIO ISt
pellIeHrs MaTeMaTH4YeCKUX Mpo0seM, MPEACTaBIATh €€ B MOHATHOM dopMe, MPUHUMATh
pelieHre B YCIOBUSX HEMONHOW ¥ W30BITOYHOH, TOYHOM U BEPOSTHOCTHOU
nHpopManuu;

e yMEHHE MOHMMATh M MCIOIH30BATh MATEMATHUECKUE CPEICTBA HATTISAHOCTH (TpaduKH,
auarpamMmbl, TaOMUIBL, CXeMbl MW Jp.) Uil WUIIOCTpallud, HWHTEPIpETalu,
apryMeHTAalllH;

e yYMCHHE BBIIBUTaTh THUIOTE3bl IIPH PCEIICHHH Y4YEOHBIX 3aJad, I[IOHUMATh
HEO00XOAUMOCTh X TPOBEPKU;

L] YMCHHUEC TMPUMCHATH MHAYKTHBHBIC W OCAYKTHBHBIC CIIOCOOBI paccymz[eHI/Iﬁ, BUIACTH
PAa3JIMYHBIC CTPATCTHUU PCUICHUA 3a4a4;

L] IIOHUMAHHUEC CYHIHOCTU aJIT'OPUTMHUYCCKUX Hpe,Z[HI/ICB.HI/Iﬁ U YMCHHUC JeMCTBOBATh B
COOTBCTCTBUH C MMPCAJTOKCHHBIM AJITOPUTMOM;

e yMEHHE CAMOCTOATEIbHO CTAaBUTh IEJNH, BBIOMPATh M CO3/1aBaTh AITOPUTMBI IS
perieHust yueOHbIX MAaTEMAaTUUECKUX MPO0JIeM;

L] YMCHHC IUIAaHUPOBATH U OCYLICCTBIIATH ACATCIIBHOCTb, HAIIPABJICHHYIO Ha PCIICHUC
3aaa4 UCCIICA0BATCIILCKOTO XapaKTepa,

e cpopMUPOBAHHOCTh y4EOHONH M OOIIETOIb30BATEIBCKOM KOMIIETEHTHOCTH B
00J1acTH UCIIOJIb30BaHUS HH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

6 npedmemuom Hanpae/ieHuu:

c(OpPMHUPOBAHHOCTb NIPEACTABICHUN O MaTEMaTHKE KaK YaCTH MUPOBOU KyJIbTYPhI U O MECTE
MaTeMaTHKH B COBPEMEHHOMN IIMBUIIM3AIMH, O CIIOCO0aX ONMUCaHMsI HA MAaTEMAaTHYECKOM SI3bIKe
SBJICHUM pEaJbHOTO MUPAa;

c(hOpMUPOBAHHOCTD MPEACTABICHUN O MATEMATHUYECKUX MOHATUSIX KaK O BAXKHEUIIINX
MaTeMaTUYECKUX MOJEISX, MO3BOJSIONIMX OMKUCHIBATh U U3Y4aTh Pa3HbIC MPOLECCH] U SABJICHUS,
IMOHUMaHUE BO3MOXKHOCTH aKCUOMAaTUUECKOTO ITIOCTPOEHUSI MATEMATUUYECKUX TEOPU;

BJIAACHUEC METOAaMH JOKAa3aTCJILCTB U AJITOPUTMOB PCIICHHUA; YMCHUC UX IIPUMCHATD,
MMPOBOAUTH AOKA3aTCIbHBIC PACCYKACHUA B XO0A€ PCUICHUA 3a1a4;

BJIaACHUC CTAaHAAPTHBIMU HpI/IéMaMI/I peIICHUA PAllMOHAJIBHBIX U UppallMOHAIBHBIX,
MOKa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMETPHUUCCKUX ypaBHeHI/If/'I N HCPABCHCTB, UX CUCTCM;
HCIIOJIB30BAHUEC IT'OTOBBIX KOMIIBIOTCPHBIX IPOTrpaMM, B TOM YHCJIC IJId IMMOUCKA IYTHU PCIICHUA U
HWIUTIOCTpaluu pCHICHUA ypaBHCHI/Iﬁ " HCPABCHCTB,

C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IOHATHAX, HACAX U METOJAaX
MaTEMaTHYCCKOI'O aHaJIn3a,

BIIQJICHUE  OCHOBHBIMH  IIOHATHAMH O IUIOCKUX H  IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (UTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTb YMEHHUS
pacro3HaBaTb Ha 4YEpTekax, MOJEIAX U B peaJbHOM MHPE T'€OMETPUUYECKHE
¢burypsl; IpUMEHEHNE U3yYEHHBIX CBOMCTB

reoMeTpuueckux Guryp u GopmyI Juist pelieHrs reoMeTpUYeCcKUX 3a1a4, 1 3a/1a4 C
IIPAKTUYECKUM COAEPKAHUEM;

C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJIeHI/Iﬁ 0 IMpoHeccax M sABJICHUAX, UMCIOIIUX BCpOﬂTHOCTHHﬁ
XapaKTep, O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B pCaJIbHOM MHPEC, 00 OCHOBHBIX ITOHSTHAX



3JIEMEHTapPHON TEOPHUH BEPOSTHOCTEH; YMEHUH HaXOIUTh U OLICHUBATH BEPOSITHOCTH
HACTYIUICHHUSI COOBITUH B MPOCTEHIITNX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4aifHbIX BEJTMYHH;

BJIAICHUC HAaBbIKaMU MCIIOJIb30BaHN I'OTOBBIX KOMIIBIOTCPHBIX IIPOIrpaMM IIpy PEIICHUHU 3a1a4.

B pamkax ydyeOGHOro npeamera «l'eoMeTpus» TpaiuLMOHHO U3y4arOTCs €BKINA0BA
TeOMETPHsI, HIIEMEHTHI BEKTOPHOM anredpsl, reoMeTpudeckre npeoOpa3oBaHusl.

4. TemaTnuyeckoe MJIAHUPOBaHHE (MPUMEPHbIE TeMbl M KOJMYECTBO YaCOB, OTBOAMMOE HA
MX H3VYEHHE, OCHOBHOE INPOrpamMMHOE COJEepPKAHHE; OCHOBHLIC BUILI JAeATEJLHOCTH
o0y4Jaronmxcs).

KanennapHo-teMaTnyeckoe IJIaHHPOBaHHE M0 TeOMEeTPUH

(o yue6nuky JI.C. Aranacss, B. @. byry3os u ap. Mocksa «lIpocsemenue» ot 2019 r.
«I'eomerpus 10-11»-2 yaca B Henento Bcero 68 yacoB)

10xaace

[Tnanupyemble pe3yabTaTbl 00y4eHUs

oKl ?;;?;HOG coacpxanue 110 Tun / IIpeamerHebIe MeTtanpeamMeTH
dbopma BIC
ypoOKa
BBenenune. AKCHOMBI 4 DopMyJIMPOBATH PeryastuBu
cTepeoMeTpuH. OCHOBHBIC aKCHOMBI | S (K
CTEPEOMETPHUH.
IIpenmer crepeoMeTpHH. 1 NHM | JlokaseiBars cnencreus | OUCHHBATDH
AKCHOMBI CTEPEOMETPHH. U3 akcuoM. Pemiare NpaBHIBHOCTD
3aa4d Ha NPUMCHCHHE | BBIITOJHCHUA
Hekoropsie cnenctus u3 2 WMHM | akcuom u crenctuii w3 | nelicTBuil  Ha
aKCHUOM aKCHOM. YPOBHE
aJeKBaTHOU
Pemenue 3amau Ha 1 HNHM
PETPOCIIEKTUB
MIPUMEHEHHUE AKCHUOM ) 3IM HOi OLIEHKH.
CTEPEOMETPUH U UX CIIEACTBUI
Ilo3HaBaTeanb
HblE:
CTPOUTH
peueBoe
BBICKA3bIBaHU
€ B YCTHOW U
IMMCHbMEHHOM
dopme.
KommyHukar
HBHbIE:
KOHTPOJIMPOB

aTb JEUCTBUS
napTHepa.




I[apanaeJbHOCTH NPSAMBIX H
IJIOCKOCTEH

20

S [TapannenbHOCTh MPSIMBIX B 1 NHM
IPOCTPAHCTBE. UM
ITapajuienbHOCTB TPEX MPSIMBIX

6 [TapannenbHOCTh NPSIMON U 1 3UM
TUIOCKOCTH C3VH

7-8 | Pewenue 3ama4 Ha 2 3UM
[apaJUIEIbHOCTD IIPSIMOU U C3VH
TUIOCKOCTH.

9- | CkpeuuBaroIyecs IpsiMbIe 2 3UM

10

11 | Yrusl ¢ coHanpaBieHHBIMU 1 NHM
CTOPOHAMHU. YTOJ MEXIY
HPSIMBIMH

12- | Pemrenue 3agay 2 MHM

13

31UM

14 | KonrpoabHas padora Nel 1 K3y

15- | [TapannensHbIE MIOCKOCTH. 2 NHM

16 v
CgoiicTBa 13apannenLHHX 3M
IIOCKOCTEM

17 | Terparup. [Tapannenenuresn. 1 NHM

31UM

18- | 3amaum Ha mocTpoeHUe 2 3UM

19 i
CeUeHH C3VH

20- | Pemenue 3amau 3 3UM

22

C3YH

23 | Bauer Nel 1 K3y

24 | KonrpounbHas pabota Ne2 1 K3y

dopMyIHpoBaTH

onpeeaeHus
napajvieIbHbIX MPSMBIX,
CKPELIMBAIOIINXCS
NPSAMBIX., TPSIMOKH
napasieabHON
IJIOCKOCTH.
DopMyaNpOBaTH U

JOKa3bIBATh
BBIpaXAaromue ux

TEOPEMBI,

IIPU3HAKU U CBOMCTBA.
Pacnio3naBathk B3auMHOE
MOJIOKEHUE TIPSIMBIX B
peanbHBIX (hopmax (Ha
OKPYXKAIOIINX
npeaMeTax,
CTEPEOMETPUUYECKUX
MOJECJIAX U T.J.)
PopMyJIUPOBATH

ONpeAeseHue yria
MEK1Y TPSMBIMH.
DopMyIHPOBATH
OIpEeIETICHUE YIJIOB C
COOTBETCTBEHHO
rapajuiebHbIMU

CTOPOHAMHU.
Jloka3sIBaTh TEOPEMBI,
BbIpaXKaroIine ux
cBolcTBa. Pemare
3aJla4M Ha IOCTPOEHHUE,
JI0Ka3aTeNbCTBO U
BBIUHCJICHHE.

DopMyIHPOBATH
OonpeaeIeHus
MapajyieabHbIX
IUIOCKOCTEHA.
DopMyIIHpoBaTh 1
IOKa3bIBaTh TEOPEMBI,
BBIPAXKAIOIINE UX
MIPU3HAKU U CBOMCTBA.

PopMyJIMPOBATH
ONIPEAEIICHUE U

n300pakaTh TeTpasap,
napajuleJIenunen.
dopMynupoBaTh U

JI0Ka3bIBATb TEOPEMBI O
CBOMCTBAx

PerynsstTuBn
ble:

YYHUTHIBATh
MIPaBUIIO B
TIJIAHUPOBAHU
U U KOHTpOJIC
criocoba
perieHwus,
pasnuyaTh
croco0 n
pe3yibTaT
JICHCTBUSL.

Ilo3HaBaTeanb
HBIE:
OpPUEHTUPOBAT
bCSI B
pazHO0Opazuu
cIoco0oB
peleHus
3ajad4.

KommyHukar
HBHbIE:
YUYUTHIBATh
pasHble
MHEHUS U
CTPEMUTHCS K
KOOpJIWHALIMN
Pa3IMYHBIX
TTO3UITAH B
COTPYJHHUYECT
BE,
KOHTPOJIMPOB
aThb JeHCTBUI
nmapTHepa




napajuviejenumnesa.
Pewars 3amaun Ha
MMOCTPOEHUE CEYECHUI
TeTpa’ipa u
napajuleenuIea.
MopenupoBars yCIIOBHE
3a/1a4u ¥ IOMOILBIO
YyepTeka UM pUCYHKa,
IIPOBOJIUTH
JIOTIOJIHUTEIIbHBIE
IIOCTPOEHUS B XO/1€
peuieHus. Beuienars Ha
yepTexe
KOHpUrypammm,
HEO0OXOIUMBIC AJIs
MIPOBEACHUS
000CHOBaHUM
JIOTUYECKUX LIaroB
peuieHusl.
HNHTepnpeTupoBarhb
IIOJIyYEHHBIN pe3ysbTaT
U COTIOCTABJISATH €T0 C
YCJIOBHEM 3aJa4H.
Hcnosib30BaTh roTOBBIE
KOMITHIOTEPHBIC
MIPOTrpaMMBbI JIJIsl TTOUCKA
MyTH pelIeHus U
WJUTFOCTPAIINH PEIICHUS
r€OMETPUYECKHX 3a/1au.

IlepnieHAUKYyIAPHOCTH 17 DopMynMpoBaTh
NPSIMBIX H IUIOCKOCTEi oIpesieNieHue
NEePIEeHIUKYISIPHBIX
25 | [lepneHAUKYISPHBIE MPAMbBIC 1 WMHM | mpampix.
B IIPOCTPAHCTBE. 3UM dopmyanpoBaTh
[TapannensHble TIPSMBIE, onpeaeneHue
NEPHIEHINKYIISIPHBIE K NEPIEHIUKYJIIPHOCTH
IIJIOCKOCTH. IPSAMOU U TIOCKOCTH.
dopmMynMpoBaTh U
26 | [Ipu3Hax 1 NHM
. OKa3bIBaTh TEOPEMBI,
NEPIEHIUKYJIIPHOCTH IPSIMON
3UM | pripakaroniue ux
U TUIOCKOCTH. .
IIPU3HAKY U CBOMCTBA.
PopMyIMpoBaTh
27 | CoiicTBa MPSIMONA, 1 HM OTIpe/ieIIeHHS
NEPHIEHAUKYIIIPHOM IIJI0OCKOCTH 3JIM | PACCTOSIHUA OT TOYKH
JI0 IUIOCKOCTH, MEXKIY
NapajuIeIbHBIMU
28- | Pemenwue 3amad Ha 2 WHM | IVIOCKOCTAMH, MEXKIY

PeryasstTuBn
ble:

paznuyaTh
croco0 71
pe3yabTaT
JICHCTBUSL.

Ilo3naBaTesn
Hble: BJIIAJCTh
OOIIHM
MIPUEMOM
peleHns
3aJauu.

KommyHukar
HUBHbIE:
JI0OTOBapuBaTh
ci U
IIPUXOJUTH K
obmemy




29 | mepneHIUKYISIPHOCTD MPSMOit 3UM
¥l TUTOCKOCTH.
30 | PaccTostHME OT TOYKHU 10 NHM
.T
iockocTu. Teopema o Tpex M
HEePICHIUKYIISPAX.
31 | Yron Mexay npsiMoi u 3UM
IIOCKOCTBIO C3VH
32- | Pemenue 3ama4d Ha 3UM
34
HNPUMEHEHHE TEOPEMBI O TPEX C3VH
HEePICHIMKYIISPaX, Ha yroJ
MEXy MPSIMOU U IIIOCKOCTBIO.
35- | iByrpannsiit yroa. [Tpusnak NHM
36
HepHeHI[I/IKvYJ'I}IpHOCTI/I IBYX 3UM
IIOCKOCTEH.
37 | [IpssMOyTOIbHBIH NHM
napaJulesIenuIe/I 3M
38- | Pemenue 3amau MHM
39
3UM
40 | 3ager Ne2 K3y
41 | KontpoanHasi padoTa Ne3 K3y

CKPEILIUBAIOLIMMUCS
IPSAMBIMU, MEXIY
IPSIMON U
MapajyiebHOM er
IIJIOCKOCTBIO.
PopMyIMpoOBaTh U

JI0Ka3bIBaTh TEOPEMY O
TpeX MepIeHIUKYIspax.

dopMmyInpoBaTh

OIIpeleIeHue yria
MEXIy NpsIMOHN U
IJIOCKOCTBIO. Pemath
3aJla4M Ha IIOCTPOEHHUE,
JI0Ka3aTeNbCTBO U
BBIYNCIICHHE.

dopMmyInpoBaTh

OIIpE/ICIICHUE yTJia
MEXY TUIOCKOCTSIMHU.

dopMyIMpoBaThH

ompeneneHne
MEePIEHIUKYIISIPHBIX
ILJIOCKOCTEH.

PopMyIUpOBaTE M
I0Ka3bIBaTh TEOPEMBI,
BBIPAXKAIOIINE UX
MIPU3HAKU U CBOICTBA.
Pacno3HaBath,
(hOpMYJIHPOBATE
omnpeneneHue u
n300paxkarthb
MIPSAMOYTOJIBHBIN
napajuieJenumnes.
DopMyIHUpOBATH U
I0Ka3bIBaTh TEOPEMBI O
CBOMCTBaX
napajuieJenumnesa.
Pemarts 3agaun Ha
BBIYHCIIEHHE JTUHEHHBIX
BEJIUYHH.
HHTEpIpeTHPOBATH
MOJIYYEHHBIN pe3ybTaT
M COIOCTAaBIIATH €T0 C
YCJIOBHEM 33J1a4H.
Hcmosip30BaTh TOTOBBIE
KOMITbIOTEpPHBIE
MpOrpaMMBbI J1Jisl TIOUCKA
MyTH peUIeHus U

PELIEHHUIO B
COBMECTHOM
JIeATSIIHbHOCTH
, B TOM YHUCJIE
B CI/ITyaI_II/II/I
CTOJIKHOBEHH
sl ”THTEPECOB.




WJUTFOCTPALIMY PELLEHUs
F€OMETPUYECKUX 3a/ay.

MHororpanHukmn 12

42- | [ToHsATHE MHOTOTPAHHHKA. 3UM

46
ITpusma. C3VH

47- | [Mupamupna. [paBunbHas NHM

51
nupamMua. Y cedeHHast UM
nupamMua.

52 | CummeTpusi B IPOCTPAHCTBE. NHM
IlonsiTHE TPABUIBHOTO UM
MHOTOTpaHHHUKA. DJIEMEHTHI
CUMMETPHUH TPAaBUIIBHBIX
MHOTOT'PaHHHKOB.

53 | KonrpoJbHas padora Ned

BekTopsl B npocTpaHcTBe

PopMyIHUpPOBaTh
omnpeaeieHue u
MPUBOJIUTH TPUMEPHI
MHOTOTPaHHUKOB.
PopMyIHUpPOBaTh
onpeaeieHue u
M300pakaTh MPU3MY.
PopMyIHUpPOBaTh
onpezaeeHue u
u300paxaTb NUpamuuy,
YCEUCHHYIO MUPAMHUTY.
DopMyIHUPOBATh
omnpeneseHue u
n300paxkarthb
MPaBUIIbHBIE
MHOTOTPaHHUKH.
Pemrats 3agaun Ha
BBIYMCJICHHE IIJIOIA N
MMOBEPXHOCTH
Pa3IUYHBIX
MHOTOTPaHHUKOB.
Pacnio3naBath
MHOTOTPAaHHUKH, Ha
YyepTekax, MOJIEAX U B
peanbHOM MUDE.
MopenupoBaTh yCcliOBUE
3aJa41 ¥ TTIOMOIIBIO
yepTeka UM pUCYHKa,
IIPOBOJIUTH
JIOTIOJIHUTEIIHHBIC
MTOCTPOEHUS B XOJI€
pemenus. BeraensaTs Ha
yepTexe
KOH(Uryparuu,
HEOOXOINMBIE IS
MIPOBEACHUS
000CHOBaHMI
JIOTUYECKHX IIIaroB
pewenus. 1IpuMeHsaTh
M3y4YECHHBIE CBOMCTBA
reOMeTpUUYECKUX GUryp
1 GOpMYIT IS PeIIeHUS
r€OMETPUYECKUX 3a/1a4
Y 33/1a4 C IPAKTUYECKUM
COJIEpKAHUEM.

PeryasitTuBu
ble:

BHOCHUTDH
HEOOXOIMMEIE
KOPPEKTUBHI B
JICUCTBUE
IOCJIE €ro
3aBEPIICHHS
Ha OCHOBE
ydera
Xapakrepa
CACIaHHBIX
OIIIHOOK.
ITo3znaBaresn
HbIE:

POBOHUTH
CpaBHEHHUE,
CepHalUio |
KJIacCU(UKaIl
HI0 o
3a1aHHBbIM
KPHUTEPHUSIM.

Kommynukar
HBHbBIE:
YUUTHIBATh
pasHbIe
MHEHUS U
CTPEMUTHCS K
KOOpJAWHAINH
pa3IMYHBIX
TTO3UITAH B
COTPYJHUYECT
BE




DopMyIMpoBaTh PerynsstTuBn
OTIpeNieIeHUsl U ble:
£ 1 VTN WIUTIOCTPUPOBATh
UTHIBATh
ITonsartue BekTopa. PaBeHCTBO TOHSTHE BEKTOPA, yq
IIPABUIIO B
BCKTOPOB JUTMHBI BEKTODA, P
IUTAHUPOBAHU
KOJIJTMHEAPHBIX
- U U KOHTpOJIe
22 CllOKEHUE ¥ BHIYMTAHHE 2 UHM | gexropos, . p
criocoba
BEKTOPOB. Y MHOXKCHHUE 3YM | KOMIUTaHapHbIX
CILCHMS
BEKTOpa Ha YUCIIO0 BEKTOPOB, PABHBIX P ’
pasnuyatb
BEKTOPOB. BBINOIHATH
olepaluu Ha, criocod 1
S7- | KoMrutanapHeie 2 NHM patl A e3yJIbTaT
pesy.
58 BekTopamu. Haxonute 8
BekTopsl.IIpaBuio JeWCTBUS.
3UM | pasnoxeHue BEKTOpPA 10
napajenenunesa.
TPEeM HEKOMIUIaHApHBIM | [To3HaBaTedb
PaznoxeHnue BeKTOpa 1o Tpem
BEKTOpaM. BbINOJHATL | HbIe:
HEKOMIIJIAaHAPHBIM BEKTOpPaM. NPOEKTHI TI0 TeMaM OpHEHTHPOBAT
59 | KonTpombHas pabora Ne 5 1 HCTIONE30BAHHA bCs Ha
BEKTOPHOI'O METOJIa IPU | pa3HOOOpa3ue
peLIeHUH 3a]a4 Ha CII0cO00B
BBIYUCIICHUS U
60- | [ToBTOpenue kypca 10 knacca 7 PELICHIA
66 JI0Ka3aTesIbCTBA. 3ajad.
Hcnonb30BaTh roTOBBIE K
KOMITBIOTEPHBIE OMMYyHHKAT
IpOrpaMMBI JUIs IIOUCKA HBHBIC:
YUUTHIBATh
IyTH pEIICHUs U
pasHbIe
WILTIOCTPAIH PEUICHHUS
MHEHHS U
3ajau.
CTPEMHTHCS K
KOOPAWHAIHH
Pa3INYHBIX
TTO3UITAH B
COTPYIHUYECT
BE,
KOHTPOJIUPOB
aThb JeHCTBUA
napTHepa.
67 | UtoroBast KOHTpOJIbHAs paboTa 1 K3y
68 | Mrorosas koHTponbHas paboTta 1 K3V

IIpuHsATHIE COKpALLEHHUS:
NHM — u3ydenue HOBOro Marepuasia

31M - 3akpernsieHue U3y4eHHOT0 MaTeprana

C3VYH — coBepiiieHCTBOBaHHE 3HAHUN, YMEHHI, HABBIKOB




YOC3 — ypok 0000111eHUS M CHCTEMAaTU3alluy 3HAHUN
K3V — KoHTpOJIb 3HAHUI U YMEHUH

T —tect

CII — camomnpoBepka

BII — B3auMornpoBepka

CP — camocTosTensHas padora

PK — paGora o kaproukam

@O — ppoHTANBHBINA ONIPOC

YO — ycTHBIM onpoc

ITP — mpoBepouHas paboTa

5.KPUTEPUU U HOPMbI OLIEHKU 3HAHU OBYYAIOIIIUXCS

OLEHKA YCTHOI'O OTBETA
OtMeTKa «5»

e  OTBET MOJHBIN U MPABWILHBIA HA OCHOBAaHUHM U3YYEHHOT'O MaTepraa;

e MarepHall U3JIOKEH B OMpEeNIEHHON JTOTUYECKON MOCIeA0BaTEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

e  OTBET CAMOCTOSITEIIHHBIA.
OrMmeTrka «4»

e OTBET MOJHBIN U MPABWILHBIA HA OCHOBAHUH M3YYEHHOT'O MaTepuaa;

e MaTepHall MU3JIO)KEH B OMNPEIEIECHHON JIOTMYECKOW IOCIEI0BAaTEIbHOCTH, NP 3TOM
JOTYIIEHbI JIBE-TPU HECYIIECTBEHHbIE OIIMOKH, UCHpaBICHHBIE 1O TPEOOBAHUIO
YUUTES.

OrMmerka «3»

e OTBET MOJIHBIM, HO MPH ITOM JOMYIIEHA CYIIECTBEHHAs OMIMOKAa WM OTBET HEMOIHBIM,
HECBSI3HBIH.

OrMmeTka «2»
e TIpU OTBETE OOHAPYKEHO HEMOHWMAHHUE YYaIIMMCS OCHOBHOTO COJEpXaHHUS y4eOHOro
MaTepraiga WA JOMYIICHBI CYIIECTBEHHBIC OIIMOKH, KOTOpPBIC YyYallUiCs HE MOXKET

HCIIPABUTH ITPU HABOJAIIUX BOIIPOCAX YUHUTCIIA.

OTtMeTKa «2» OTMEYaeT TaKHue HEAOCTAaTKU B IMOATOTOBKC YUYCHHKA, KOTOPBIC SABJIAIOTCA
CCPLC3HBIM IMPCIATCTBUEM K YCIICITHOMY OBJIAICHUIO IMMOCIICAYIOIIHUM MAaTCPUATIOM.

OLHEHKA MIMCBMEHHBIX KOHTPOJIBHBIX PABOT
OrMeTka «5»

e OTBET NOJHBIN U NPAaBUIbHBIN, BO3MOXHA HECYIIECTBEHHAS OIINOKA.



OtMmeTKa «4»
e  OTBET HEMOJHBIN WX JOIYIIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OrMmeTrka «3»

. pa60Ta BBITITIOJIHEHA HE MCHEC YCM HAIIOJIOBUHY, JOIIYIICHA OAHA CYIICCTBCHHAA omnoOKa
U IIpH 5TOM JABC-TPU HCCYIICCTBCHHBIC.

OtMmeTKa «2»

e paboTa BBINIOJHEHA MEHEE YeM HAITOJIOBUHY WIIH COJCP)KUT HECKOJIBKO CYIIECCTBEHHBIX
[)1105(310) @

Taoauna 1. KpurepuajbHoe oneHMBaHUE MPOEKTA.

Bbaanel | Kpurepun u ypoBHH

HeHeHOHaFaHI/le U IINIAHUPOBAHUE

0 Lens HE chopMynmpoBaHa
5 Omnpenenena 1enb, HO He 0003HAYEHbI IIYTH €€ TOCTUKEHUS
10 Ompenenena 1 SICHO OMKCaHa e, U MPEJICTaBICHO CBA3HOE OMHMCAHHUE €€ JOCTHKECHHS

CoOop nHpopmanmu, onpeaesieHue pecypcoB

0 BoabIIMHCTBO HCTOYHUKOB I/IH(I)OpMaI_II/II/I HC OTHOCUTCA K CYTU pa60TbI

5 Pabora COACPKUT OIPaHUYCHHOC KOJUYCCTBO I/IH(I)OpMaI_II/II/I U3 OTPaHUYCHHOI'0 KOJIHUYCCTBA
IoAXOAAIIINX HCTOYHHUKOB

10 PabGora copepX HUT AOCTATOYHO TOJHYHO HWH(GOPMAIUIO, HCIIOJIB30BAH IIHPOKUI CHEKTp
MOAXOIALINX UCTOYHUKOB

O0ocHOBaHME AKTYaJILHOCTH BHIOOPA, AHAJIN3 HCNIOJIb30BAHHBIX CPEACTB

0 Bonbias yacte paboThl HE OTHOCUTCS K CYTH NPOEKTa, HEaJAEKBAaTHO M1000paHbl HUCIIOJIb3yEeMbIe
cpeacTsa
5 B pabGore B OCHOBHOM JOCTHTAOTCS 3asBJICHHBIC 1I€JTM, BHIOPAHHBIE CPEJCTBA OTHOCHUTEIHHO

noaAXogAImue, HO HEJOCTAaTOYHbI

10 PaGora nenoctHas Ha BCEM MPOTSKEHUH, BBIOPAHHBIE CpPEACTBA MCIOJIB30BaHbl YMECTHO H
3pPEKTUBHO

AHaJIU3 ¥ TBOPYECTBO

0 PasmpInieHns onucaTelIbHOTO XapakTepa, HE HCIOJb30BAHbBI BO3MOXHOCTU TBOPUYCCKOI'O
moaxoga
5 Ectp momnmiTKa K PAa3MBIIIVICHUIO U JUYHBIA B3IV Ha TEMY, HO HCET CCpBéSHOFO aHaju3a,

HCITIOJIb30BAHBI 3JIEMCHTBI TBOPUECTBA




10 JInuHbBIC pa3MBIIIICHUS C JJIEMEHTaMU aHAJIUTUYECKOTO BBIBOJA, HO aHAJIM3 HEIOCTATOYHO
ITyOOKHi, UCTIOIBb30BaH TBOPUYECKUH MOAX 0]

15 FJ'IYGOKI/IC Pa3sMbIIIIICHU, COOCTBEHHOE BUJACHHUC U aHAJIM3 UJCH, U OTHOIICHHUEC K Hel

Opranusanusi IMICbMEHHOM YacTH

0 [TuceMenHas paboTa II0X0 OpraHU30BaHa, HE CTPYKTYHPOBAHA, €CTh OIMIMOKH B 0(OpMIICHUH
5 PaGota B 0CHOBHOM yIops10u€Ha, YAeJIeHO BHUMAaHUE O(POPMIICHUIO
10 UYérkas cTpyKTypa Bceil paboThl, rpaMOTHOE OopMIIeHHE.

AHaJIu3 npouecca 1 HTOroBOro pe3yJabTarTa

0 00630p npeacTarisier co00i MPOCTOH Mepeckas mopsaka padboTs
5 [TocnenoBarenbHbI 0030p pabOThI, aHATTU3 TIeNei U pe3ynbTaTa
10 UcuepnsiBaromuii 0030p pabOThI, aHATU3 11U, Pe3yJabTaTa U MPOOIEMHBIX CUTYaIul

JInyHasi BOBJI€4EeHHOCTh H OTHOIIIEHHE K paﬁoTe

0 Pabora mabioHHas1, MaJIO COOTBETCTBYIOIIAsE TPEOOBAHUSM, MIPEIBSIBIIIEMBIM K TIPOCKTY
5 Pabora oTBeuaeT 6ONBIIMHCTBY TPEOOBAHUH, B OCHOBHOM CaMOCTOSITEIIbHAS
10 [TonmHOCTBIO cCaMocTOsITENbHAS paboTa, OTBEYAKOLIast BCEM TPEOOBAHUM.

Taoauna 2. KpurepuajbHoe oneHMBaHMe J0KJIa1a

Bbaansl | Kpurepuu u ypoBHu

KauecTBO J0KJIa82a

0 Kommosuius mokIaza HE BBICTPOEHA, paboTa M pe3yabTaThl, HE MPEACTABICHBI B IOJTHOM
00BéMe.

1 Kommosuius 1oki1aaa BeICTPOCHA; paboTa U €€ pe3ysbTaThl MPEACTaBICHBI, HO HE B TOJHOM
00BéMe.

2 Kommno3suius oknana BICTPOCHA; paboTa U €€ pe3yabTaThl MPEJACTAaBICHBI JOCTATOYHO MOJTHO,

HO pedb HeyOeTuTeNbHa.

3 BricTpoena kommo3unus Iokjaza, B HEM B TOJHOM O00OBEME mpencTaBiieHa pabora u e€
pe3yNbTaThl; OCHOBHBIC TMIO3UIMU TPOEKTa apryMEHTHPOBAHBI, YOEIUTEIHHOCTh pPEUU U
yOeXKIEHHOCTh OpaTopa.

O0béM M ri1yOMHA 3HAHUH 110 TeMe

0 Jloxnamuuk He 00s1aiaeT OOJIBITUMHU M TIIyOOKUMH 3HAHUSIMHU TI0 TEME; MEXKIIPEIMETHBIE CBSI3H
HE OTPA’KEHBI

1 Jloknmaguuk TmoKaszan OonbpIIod O00BbEM 3HAHWUK 1O TeMe, HO 3HAaHUSA HErIyOOKHeE,
MEXITPEIMETHBIC CBSI3U HE OTPa)KEHBI.

2 Jloknamquuk mokaszan Oonbliod o0bEM 3HaHMN MO TeMe. 3HaHHs TIYOOKHE; MEXIIPEeIMETHbIE
CBSI3U HE OTPA’KEHBI.




3 Jloknaguuk Tmokaszain Oonblioil 00bE€M 3HAHUK MO Teme, 3HaHMS TNIyOOKHE; OTpa)KEeHbI
MEXIPEIMETHBIE CBA3H.

Ileparoruyeckasi OpueHTANUA

0 Jloknagquuk mepes ayauTOpUeH AEp)KUTCS HEYBEPEHHO; PErjaMeHT HE BbIAEp)KaH, HE CMOr
ylep>KaTb BHUMAHUE ayJIUTOPUU B TEUEHHE BCETO BBICTYIUICHUS; UCIIOJIb30BAHHBIE HAIJISIIHBIE
CpEeZACTBA HE PACKPBIBAIOT TEMbI paOOTBHI.

1 JIoKnaquuK JepKUTCS Mepel] ayJUTOpUel YBEpEHHO, BbIIEPKaH PErJIaMEeHT BBICTYIUIEHUS; HO
OTCYTCTBYET KYJIbTypa PEUH, HE UCII0JIb30BAHBI HAIJISIHBIE CPE/ICTBA.

2 JIOKIamuuK — JIepXKUTCS Tepel ayAuTOpHed yBepeHHO, o00najaeT KyJIbTypoil —peuw,
HCIOJIb30BAJIKMCh HAIJISIIHbIE CPE/ICTBA, HO HE BBIIEPKAH PEIIaMEHT BBICTYIICHUS], HE yIaJIOCh
yJlep’KaTh BHUMaHUE ayJJUTOPUH B TEUEHUE BCETO BBICTYIIJICHUS.

3 Jloknamuuk — o0JaaeT  KyJabTYpOH pedd, YBEpEeHHO JCpKHUTCS Tepen  ayIauTOopuei;
HCIOJIb30BAJMCh HAIIAHBIE CPEJCTBA; PErjaMeHT BBICTYIUIEHUS BbIIEP)KaH, B TEUEHUE BCETro
BBICTYIUIEHUSI Y1€PKUBAIOCh BHUMAHUE ayAUTOPUU
OTBeThI HA BONPOCHI

0 He naér orBera Ha 3ajaHHbBIC BOIIPOCHI.

1 OTBeThI Ha BOIIPOCHI HE MOJIHBIE, HET YOeIUTEbHOCTH, OTCYTCTBYIOT apr'yMEHTHI.

2 Jloknamquuk yOenuTeneH, AaéT MOJHbIE, apryMEHTHPOBAaHHBIE OTBEThl, HO HE CTPEMUTHCS
PacKpbITh YEpPE3 OTBETHI CHIIBHBIE CTOPOHBI PadOThI, IOKA3aTh €€ 3HAYUMOCTb.

3 Jloknamuuk yoeauTeneH, AaéT MOIHbIe, apryMEHTHPOBAHHBIE OTBETHI HA BOMPOCHI, CTPEMHUTCS
HCIOJIb30BATh OTBETHI AJIs1 PACKPBITHUS TEMbI U CUIIBHBIX CTOPOH PaboTBhI.

Jles10BBIC U BOJIEBbIE Ka4eCTBA JOKJIAIYNKA

0 JIoKJIaquuK HE CTPEMUTCS JOOUTHCS BBICOKMX PE3yJbTaTOB, HE MJET HA KOHTAKT, HE IOTOB K
JUCKYCCHH.

1 JIOKJIaquuK jKelnaeT JOCTUYb BBICOKHMX pE3YJbTaTOB, I'OTOB K JUCKYCCHUH, HO BEIET €€ C
OIIMOHEHTaMH B HEKOPPEKTHOH opme

2 JIOKJIaquuK HE CTPEMUTHCS K JOCTHKEHHUIO BBICOKHUX PE3YJbTAaTOB, HO J0OpOXKEIaTeNeH, JIErKo
BCTYIAET C ONIMOHEHTAMH B TUAJIOT.

3 JIOKJIaquuK MPOSBIISET CTPEMIIEHUE K JOCTHXKEHUIO BBICOKHUX PE3YJbTaTOB, TOTOB K AUCKYCCHUH,
N0OpOXKeNaTeNeH, JIeTKo UAET Ha KOHTAKT.

Ta6auna 3 KpurepuajibHoe OLleHUBAHME KOMIILIOTEPHOH NPe3eHTAIlUH.

Bbanasl | Kputepun u ypoBHu
HNudpopmanuonHas HArpy3Ka cjIanaoB

0 He Bce cnaiiapl nMer0T HHPOPMALMOHHYIO HATPYy3Ky

1 Kaxnpiii cnaiin umeet nHGOPMALIMOHHYIO HArPY3KY

Co0roneHue mocjief0BaTeJILHOCTH B H3JI0KEHUH




He cobmromaercs mociaeaoBaTeIbHOCTh B U3JI0KEHUH MaTepuaia

CoburoaeTcst mocieI0BaTEIbHOCTD U3JI0KEHUS MaTepuaia

[BeToBOC OpopMIICHUE CITAHIOB

B odopmiiennn cnaiijoB UCIoab3yeTcs O0JIBIIOE KOJINYECTBO [IBETOB

KonrdecTBo 1BETOB, HCIIOJIB30BAHHBIX s O(GOpMIICHUS claiija, COOTBETCTBYET HOpME (HE
Oosee TpEx)

Mon6op mpudra

Benuuuna mpudra, coueranue mpudra He COOTBETCTBYET HOPME

Bennuuna mpudta, coueranue mpudra COOTBETCTBYET HOpME

Tabaunusl u rpadpukn

Tabmuie! 1 Tpaduku comepkat U30bITOK HHPopMaruu. [1moxo ynTaemsl

TaGmuuer 1 rpaduku conepxatr HEOOX0AUMYIO HH(POPMAIIHIO, XOPOIIIO YUTAEMBI

Kaprsl

OTCcyTCTBYET Ha3BaHHUE KApPThI, HE YKa3aH MacITad, yCIOBHBIC 0003HAYCHHUS

KapTa HUMECT Ha3BAHUC, YKA3aH MaCIJ_ITa6, YCJIOBHBIC 0003HaYEHHST

NamrocTpanun

Wnmoctpanum, Gotorpaduu He coaepkaT HHPOPMAIUIO IO TeMe

Wnmoctpanuu, ¢pororpaduu coaepxrat HHPOPMALIUIO IO TEME

AHUManus

Meriaet BocpusTHIO HHGOPMALMOHHON HArpy3KH CIIaiiJI0B

¥Ycunupaer BocnpusTie HHGOPMALMOHHON Harpy3Ku ClIaiiJ1oB

My3blKaJ’le0€ CONMPOBOKACHUE

Merraer BocnpusTUIO HH(OPMALIUN

¥Ycunupaet BocnpusaTie HHGOpMaun

O0bEM 3/1eKTPOHHOM Npe3eHTaluu

OO0BEM npe3eHTauy npepbiaeT HopMy — 7M6O

OOBEM Mpe3eHTalul COOTBETCTBYET HOPME

Bce I'pYIIIbI HABBIKOB, MPCACTABJIICHHBIC B Ta6n1/1uax — 3TO HCCJ’Iy‘IElﬁHLIﬁ Ha60p, a OJICMCHTBI
CHCTEeMBI. Eciam HCKIIOYUTH XOTS OBl OJWH JJIEMCHT, CHCTEMa y‘-Ie6HOI\/II JACATCIIBHOCTH
PaccChIIIICTCA, U, CIICAOBATCIBHO, ITPOCKT HE MOXKCT OBITh BEITIOJIHCH.

KosnnyecTtBo HaOpaHHBIX yYamuMucs 0aJJI0B COOTHOCHM € «5» 0aJIbHOM IIKAJI0# OLICHOK:

e 86 - 100 6amoB - «5»
e 70 -85 0aiuioB - «4»
e 50 - 69 6amroB —3»




B cooTBeTcTBUM ¢ MEXaHM3MOM KPUTEPHAIBHOTO OLICHUBAHUS HEYJIOBJIETBOPUTEIbHAS
OIICHKA y4eOHOTO MPOEKTa J0HKHA OBITh BBHICTaBJICHA B CICIYIONMINX CIIyJasx:

-0TKa3 OT UCIOJIHEHUS [TPOEKTa;

-HET MPOAYKTA (= HET TEXHOJIOTMYECKOU (ha3bl MPOEKTa);

-HeT oTuéTa (= HeT pedexcun);

-HET IIPE3EHTAlUU (= HET KOMMYHHUKAIUN);

-IIPOEKT HE BBIMOJHEH K CPOKY (= HET OpraHU3allMOHHBIX HABBIKOB);

-[IPOEKT BBINOJIHEH 0€3 yuéTa MMEIOLIUXCS PECYpcoB («XpOMArOT» OpPraHMU3alMOHHBIE
HaBBIKH);

-0TKa3 OT pa0OThl B rpynIe (= HeT KOMMYHHUKAIIUH).

Oyenusanue yuebHbIX NPOEKMO8 ¢ NOMOUbIO MEMOOUKU KPUMEPUATLHO2O OYEHUBAHUS
N0360J51eM CHAMb CYOBEKMUBHOCMb 8 NOyUaembvlx oyenkax. Ilocie moeo, kaxk banvl 3a
NPOEKm GblCMABIEeHbl, VHEHUKY cledyem O0amb B03MONCHOCHb NOPA3MbIULIAMb. dmo
JUYHO eMy 0allo GbINOJIHEHUe 3MO020 Y4eOHO20 3a0anus, Ymo ) He20 He NOAYYULOCH U
nouemy (Henomumawue, HeymeHue, HeOOCMAMOK UHGoOpmayuu u m.o.); eciu
0OHApPYIHCUIUCL 00BEKMUBHBIE NPUYUHBL Hey0ay, MO KaKk ux ciedyem usbedxcamv 8
OyOywem,; eciu 8Cé NPOULIO YCNewHo, mo 6 Yém 3ano2 dmo2o ycnexa. Baowcno, umo 6

MaxKom pasmvblulieHuu yvaujuecs yuamcs a0exeamuo oyeHueambs cebsa u Opyeux.

5. KOHTPOJIbHO-H3MEePUTEIbHbIE MATEPHAJIbI

KoHTponbHO-U3MepuTenpHble MaTeprabl AJIs OLICHUBAHUSI 3HAHUHM U YMEHHMH 00y4aromuxcs
OepyTcs U3 TUAAKTUYECKHX MaTepHajioB K yUeOHUKY ATaHAaCsHA, pa3IMYHbIX TPEHUPOBOUHBIX U
JUArHOCTHYECKUX paboT, TakKe U3 pa3HOOOpa3HbIX MocoOuit ans noarotosku k EI'D

6.YueOHo-MeToanYecknid kKoMIieke Ha 2023- 2024 yuyeOHbBIH 0.

OcHoBHo# | [lunaktuy | [lonmonHurensHass JuTeparypa uid | Menuapecypcebl
y4eOHUK ecKue yuuTens

MaTepHan

Bl ISt

YUaAIIUXCS
Aranacsn | 3uB  B.I'. | KoBanesa I'.M, Ma3syposa H.W. | http://www.fipi.ru/ — ®UIIN
JIL.C., Jupaktu | reomerpus. 10-11 knaccel: TecTsl mis
Byry3oB | weckue TEKYIIero u o6o6maromero | http://4ege.ru/ — 4 ET'D py
B.®., Marepuan | KOHTponsi. — Bonarorpan: Yuutens,
Kanomues | bI o | 2009. https://ege.sdamgia.ru/ — Pemry EI'D
ﬁi'l’m( ;eozl\;f; p?o E;;('chiiE gﬁ:&n l\flzmre‘f(;mggd' https://infourok.ru/obobschenie-opita-raboti-
oT., KIIacca. mis 7 — 11 xmacco. — M.: | Sistema-podgotovki-uchaschihsya-k-
Kucenesa | M.: I[Ipoceentenue, 2003. itogovoy-attestacii-po-matematike-
JI.C. IIpocseme | CM.  Caakan, B.®. byrysos. | 859786.html — OGo6uienne onbita paboThl
I'eomerpu | Hue, 2018. | M3yuenne reomerpun B 10 — 111 (Cpcrema moxrorosku yydalxcs K UTOroBOM
. 10—11 KJIaccax: MeTtoamueckue ATTECTAINY [0 MATCMATHKSY
KJIACChI: pexoMeHmanuu K yueOHuky. Kuura



http://www.fipi.ru/
http://4ege.ru/
https://ege.sdamgia.ru/
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.html
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.html
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.html
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.html

VueOHuK
TUISL
o0meobpa
30BaTEIbH
BIX

yUpeKaeH

HH. M.:

IIpocseme

Hue, 2019.

2.

s yantens. — M.: IlpocBenienue,
2001.

b.I'. 3uB. /Ilumaktuueckrue Matepualibl
no reomerpun s 10 kmacca. — M.
IIpocsemenue, 2008r.

http://rsoko.dpo53.ru/wp-
content/uploads/2017/09/1togovyj-
analiticheskij-sbornik-2017.pdf —

WTOrOBBIi aHATUTHYECKUI COOPHUK

http://globuss24.ru/doc/sistema-podgotovki-
uchashtihsya-k-gosudarstvennoy-itogovoy-
attestatsii-po-matematike — Cucrema
IIOATOTOBKH YYAIIUXCS K TOCYJapCTBEHHON

(UTOrOBOI) aTTECTALIMU 10 MAaTEMATHKE

https://www.metod-kopilka.ru/ispolzovanie-
elektronnih-obrazovatelnih-resursov-novogo-
pokoleniya-eor-np-v-prepodavanii-
matematiki-v-usloviyah-fgos-64136.html —
Hcnons3oBanue QJICKTPOHHBIX
O6paSOBaTeJ'II>HI>IX peCypCcoOB HOBOT'O
nokosnenust (DOP HII) B npenogaBanuu
MaTemaTuky B ycnosuax OI'OC

https://ypok.pd/library/elektronnie obrazovat
elnie_resursi_v_sovremennoj 210305.html
— DJIeKTpOHHbIE 00Pa30BaATEIbHBIE PECYPCHI

B COBPEMEHHOI 00pa3oBaTeNbHON
OpraHu3aluu

http://oTkpeIThIYpOK.ph/%D1%81%D1%82
%D0%B0%D1%82%D1%8C%D0%B8/5322
79/ — Vicnionp30BaHKe 3IEKTPOHHBIX

00pa30BaTENIbHBIX PECYPCOB HA ypOKax
MaTeMaTHKH

https://proshkolu.ru/user/efros57/blog/526410
— DOP s yuuTens MaTeMaTUKU

http://konkurs-kenguru.ru — Marematuka mist
BCEX

[Topran Math.ru: 6ubnuoreka, MmenuaTeka,
ONIUMITUAIBI, 337a4, HAYYHBIE IIIKOJIBI,
YUUTENbCKAs, HCTOPUSI MATEMATHUKU

http://www.math.ru Marepuains o
Mmarematuke B EqnHON Komekuy mudpoBbIX
00pa3oBaTeNbHBIX PECYPCOB



http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf
http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-itogovoy-attestatsii-po-matematike
http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-itogovoy-attestatsii-po-matematike
http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-itogovoy-attestatsii-po-matematike
https://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-usloviyah-fgos-64136.html
https://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-usloviyah-fgos-64136.html
https://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-usloviyah-fgos-64136.html
https://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-usloviyah-fgos-64136.html
https://урок.рф/library/elektronnie_obrazovatelnie_resursi_v_sovremennoj__210305.html
https://урок.рф/library/elektronnie_obrazovatelnie_resursi_v_sovremennoj__210305.html
http://открытыйурок.рф/статьи/532279/
http://открытыйурок.рф/статьи/532279/
http://открытыйурок.рф/статьи/532279/
https://proshkolu.ru/user/efros57/blog/526410
https://proshkolu.ru/user/efros57/blog/526410
http://konkurs-kenguru.ru/
http://www.math.ru/

http://school-
collection.edu.ru/collection/matematika Mock

OBCKMI LICHTP HENPEPBIBHOTO

MaTEMaTUYECKOTro 00pa30BaHUs

http://www.mccme.ru Best anementapHas
mateMaTrka: CpeaHssl MaTeMaTuIecKast

MHTEPHET-IIKOJIa

http://www.bymath.net I"azera
«Maremaruka» M3aaTenbckoro gjoMa
«IlIepBoe

ceHTs0ps» http://mat.1september.ru -EI'D o
MaTeMaTHKe: MOJAr0TOBKA K TECTUPOBAHUIO

http://www.uztest.ru 3agaun 1Mo reoMeTpHH:
UHGOPMALIMOHHO-ITOMCKOBask CHCTEMA

http://zadachi.mccme.ru MaTepHeT-npoeKT
«3agauany

http://www.problems.ru KommnbrotepHast
MareMaTHukKa B IIIKOJIC

http://edu.of.ru/computermath Maremarnka B
«OTKpBITOM KOJIEIKE»

http://www mathematics.ru MaTemaTuka B
MIOMOIIIb IKOJIBHUKY U CTYACHTY (T€CTHI IO
MaTematuke online)

http://www mathtest.ru Matemaruka B
IIIKOJIC: KOHCYHBTaHHOHHBIﬁ HeHTp

http://school.msu.ru Maremaruka. [lIkona.
bynymee. Caiit yuntens maremaTtuku A.B.

[IleBxuua

http://www shevkin.ru Matemaruueckue
sTioAbl: SD-rpaduka, aHuManus u
BU3yaJIU3aI[1sl MATEMATHYECKHUX CIOKETOB

http://www.etudes.ru Matemaruueckoe
00pa3zoBaHuEe: POIIIOE U HACTOSIIICE.

NHTepHeT-6mbmmoTeKa Mo MeToIuKe
MPENoIaBaHusl MAaTEMATHKH

http://www mathedu.ru MexxayHapoaHbie
koH(pepenmu «Matematrka. Kommerotep.
Oo6pazoBanue» http://www.mce.su -Hayuno-
oOpazoBarenbHbIi caiit EQWorld — Mup



http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
http://www.mccme.ru/
http://www.bymath.net/
http://mat.1september.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/
http://www.problems.ru/
http://edu.of.ru/computermath
http://www/
http://www/
http://school.msu.ru/
http://www/
http://www.etudes.ru/
http://www/
http://www.mce.su/

MaTE€MaTU4YECKUX YPaBHEHUI

http://eqworld.ipmnet.ru Hayuro-
MONYJISIPHBIN (PU3HKO-MaTeMaTHIECKUI

KypHai «KBaHT»

http://wwwkvant.info http://kvant.mccme.ru
OO0pa3oBarenbHBIA MATEMATHYECKUN CAUT
Exponenta.ru

http://www.exponenta.ru IToprax Allmath.ru
— Bcest Mmatemaruka B OJTHOM MeCTe

http://www.allmath.ru IpukmagHas
MAaTCMAaTUKE: CIIPABOYHUK MATCMATHYCCKHUX

dbopMyI1, IpUMEPHI U 337291 C PEIICHUSIMH

http://www.pm?298.ru ITpoext KidMath.ru —
I[eTCKaSI MareMaTuka

http://www.kidmath.ru Caiit s3nemMeHTapHO
MaremaTuku JImutpus ['yimuna

http://www.mathnet.spb.ru Yuumces no
bammakoBy — MaremaTuka B LIKOJIE

http://www.bashmakov.ruOnuMmmnuansl u
KOHKprBI 10 MaTeéMaTUuKE IJ1d IIKOJIBHUKOB

Bcepoccnﬁcxaﬂ OJIMMITHMAaJa MIKOJBbHHUKOB I10
MAaTCMAaTHKE

http://math.rusolymp.ru 3agaudauk mist
IIOATOTOBKH K OJIMMITMaJaM ITO MAaTEMAaTHUKE

http://tasks.ceemat.ru 3anumarenpHas
MaTeMaThka — OJIMMITHAJIbI, UTPBI,

KOHKYPCHI 110 MATEMATHUKE JIA IIKOJIBHUKOB

http://www.math-on-
line.com MaremaTHuecKre OJIMMITHAIbI IS
IIMKOJIBHUKOB

http://www.olimpiada.ru MaremaTnaeckue



http://eqworld.ipmnet.ru/
http://wwwkvant.info/
http://kvant.mccme.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://www.pm298.ru/
http://www.kidmath.ru/
http://www.mathnet.spb.ru/
http://www.bashmakov.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.math-on-line.com/
http://www.olimpiada.ru/
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