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l. INOACHUTEJIbBHAS 3AIINCKA

B 2024-2025 yuyeOnoMm roxy pa3pabOTKa OCHOBHBIX OOpPa30BaTENbHBIX MPOTPAMM
OCYIIIECTBIISIETCS] B COOTBETCTBUHU CO CIEIYIOIIUMU OCHOBHBIMU (pesiepaabHBIMU HOPMATUBHBIMU
¥ METOJIMYECKUMU JIOKyMEHTAMHU:

1. 3akoH 00 obpazoBanuu Ne 273-D3.

2. 3akon ot 06.10.2023 Ne 12-P3 «O06 oOpazoBanuu B Jlonenkoit Hapomnoit
Pecniyomuke» (ITpunst [Mocranosnenrem Hapomroro Cosera 5 oktsa0ps 2023 roja).

3. Oenepanbubiii 3akoH 0T 19.12.2023 Ne 618-®3 «O BHeceHWH H3MEHEHHI B
®enepanbHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoii @enepanuiny.
4. ®enepanbubiii 3aKk0oH 0T 04.08.2023 Ne 479-®3 «O BHEeCEeHUM HU3MEHEHHI B

®enepanbHblil 3ak0H «O06 oOpazoBannu B Poccuiickoit @enepanum.

5. [Tpuxaz Munnpocsemenus Poccun ot 31.05.2021 Ne 286 «OO6 yrBepkaeHUH
denepaibHOTO  TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa HAYaJIbHOrO  OOIIEro
obpazoBanus» (B pea. [IpukazoB Munnpocsenienust Poccun ot 18.07.2022 N 569, ot 08.11.2022
Ne 955).

6. [Ipuka3z MunucrepctBa npocsemienus Poccuiickoit @enepaunu ot 18.05.2023 Neo
371 «O06 ytBepxkneHun ¢enepaabHO 00pa30BATENBHON MPOTPaMMBI CPEIHEr0 OOIIeTo
oOpa3zoBanus» (3apeructpuponat 12.07.2023 Ne 74228).

7. [Tpuxa3z MunucrepcrBa npocsemienust Poccuiickoit @enepaunu ot 31.05.2021 Ne
287 «OO0 yrBepkaeHUU (eaepasbHOro TIOCYIapCTBEHHOIO O0pa30BaTeNbHOIO CTaHJApTa
OCHOBHOTO 0011ero oopazoBanus» (3apeructpuponan 05.07.2021 Ne 64101)

8. [Tpuxa3z MunucrepctBa npocsemienust Poccuiickoit denepannn ot 18.05.2023 Ne
370 «OO6 ytBepxaeHuu ¢eaepaabHOH 00pa3oBaTENbHON NpPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74223).

0. [Tpuka3 MunnpocBemenuss Poccun  «O6  yTBepkIeHMH  (elepaibHOTro
rOCYJapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHJapTa CpenHero odiiero oOpazoBaHus» oT 17 Mas
2012 r. Ne 413 (B pen. ITpukaza Munnpocsemenust Poccun ot 12.08.2022 Ne 732)

10.  TIpuka3z Munnpocsemienust Poccun ot 18.05.2023r. Ne 371 «O6 yTBEpKaeHUA
benepanbHO 00pazoBaTEIbLHON MPOTrPaMMBbI CPEAHETO OOIIET0 00Pa30BaHUM.

11.  TIpuka3 Munnpocsemienust Poccun ot 22.01.2024 Ne 31 «O BHEeCCHUH H3MEHCHUI
B HEKOTOpblE MpuKa3sl MuHHcTepcTBa oOpa3zoBaHusi M Hayku Poccuiickoit ®enepanuu u
MunucrepctBa mpocBemieHuss  Poccuiickoit  ®enepanmu, kacarommecs —(QeaepanbHbBIX
rOCy/IapCTBEHHBIX O00Opa30BaTENbHBIX CTAHAAPTOB HayallbHOTO OOIIero o0pa3oBaHUS U
OCHOBHOT'O 00IIIero 00pa3oBaHUs».

12.  TIpukaz Munnpocsenienuss Poccuu ot 18.05.2023 Ne 372 «O6 yTBep»IeHUU
¢benepanbHOI 00pazoBaTEIHLHON MPOTrPaMMBbl HAUAIBHOTO 0OIIET0 00pa30BaHUS.

13.  Tlpukas Munnpocsemenns Poccun ot 24.11.2022 1. Ne 1023 «O6 yTBepKIAeHUH
denepanbHOM  aganTUpPOBAHHOM  00pa30BaTENbHOM  NPOTrpaMMbl  HAYaJIBHOTO  OOIIEro
o0Opa3oBaHus 17151 00y4aIOLUMXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbSI».

14.  TIpukaz Munnpocsenienuss Poccuu ot 22.03.2021 Ne 115 «OO6 yrBepxIcHUH
[Topsinka opraHu3aluy M OCYILIECTBJICHHS OOpa30BaTENIbHON AESITENBHOCTH IO OCHOBHBIM
0011e00pa3oBaTebHBIM MpOrpaMMaM - 00pa3oBaTeIbHBIM MPOrpaMMaM HayaJlbHOTO OOIIEro,
OCHOBHOTO OOIIETO U CPETHETO OOIIETO 0OOpa30BaAHUS.

15.  TIpukaz Munnpocsenienuss Poccuu ot 21.09.2022 Ne 858 «OO6 yTBepkIcHUH
denepanbHOro mepeyHs Y4eOHHMKOB, JOMYIIEHHBIX K WCIOJb30BAHUIO TPH peaau3aliu
MMEIOLINX FOCYAapCTBEHHYIO aKKpEIUTAINI0 00pa30BaTeNIbHBIX MPOrpaMM HauyaabHOTO OOIIEro,
OCHOBHOT'O 00IIlero, cpeaHero oOmero oO0pa30BaHUS OpPraHU3ALMSMH, OCYIIECTBIISIOLIUMHU
00pa3oBaTeNbHYI0 [JI€ATEIbHOCTh M YCTAHOBJIEHHS TMPEAENBbHOTO CpOKa HCIOJIb30BAHUS
UCKJTIOUCHHBIX YUCOHUKOBY.
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16.  IIpukas Munnpocserienus Poccun ot 21.02.2024 Ne119 «O BHECEHMH U3MEHEHUH
B npmwitokeHust Ne 1 u Ne 2 k [Ipukazy Munnpocsemnienusi Poccun ot 21.092022 Ne 858 O6
yrBepkaeHu  DIIY, nomymeHHbIX K WCIOIB30BAaHUIO IIPUM  peanu3alvy  HMMEKOLUX
rOCYyJapCTBEHHYI aKKpeIuTalMio 00pa30BaTeNIbHBIX IPOrpaMM  HAyajJbHOro  OOILero,
OCHOBHOTO OOIIEero, CpeaHero oOmero oOpa3oBaHUs OPTaHHU3AIUSAMH, OCYIIECTBIISIOIIUMU
00pa30BaTeNIbHYIO JEATENbHOCTh M YCTAaHOBJEHUS MPEAEIbHOIO CpPOKa MCIOJIb30BaHUS
UCKJIIOYEHHBIX YUEOHUKOBY.

17.  Tlpuka3s MuHHCTEpCTBAa HAYKU M BHICLIEr0 0OpasoBanus Poccuiickoit deneparum,
MunucrepctBa npocenienusi Poccuiickort @enepamuu ot 30.06.2020 Ne 845/369 «O6
yrBepkaeHun Ilopsinka 3adera opraHusanuei, OCYILECTBIIAIOLICH  00pa3oBaTENbHYIO
NeSITeIbHOCTh, PE3YJAbTATOB OCBOCHHS OOYYAIONIMMHCA YYEOHBIX MPEIMETOB, KYpPCOB,
JUCLHUIUIMH (MOAYJIeH), MPAaKTUKH, AONOJHUTENbHBIX 00pa30BaTENIbHBIX MPOrpaMM B JIPYIHX
OpraHM3alMsIX, OCYIIECTBISAIOUUX 00pa30BaTEIbHYIO AESITEIbHOCTDY.

18.  Ilpukaz MunnpocBemenuss Poccun 04.10.2023 Ne738 «OO0 yTBepKICHUH
denepanbHOTO TEpeyHs OJIEKTPOHHBIX 00pa3oBAaTENbHBIX PECYpCOB, JOMYIIEHHBIX K
UCMOJb30BAaHUIO  IPU  peajau3alMd  MMEIOUIMX  TOCYIApCTBEHHYIO  aKKpeIUTalHIo
00pa3oBaTeNBbHBIX MPOrpaMM HAYaIbHOTO OOMIET0, OCHOBHOTO OOIMIET0, CpemHEro OOIero
00pazoBaHM.

19.  IIpukas Munnpocsemenus Poccun ot 03.08.2023 Ne 581 «O BHECEHMU U3MEHEHUSI
B NYHKT |3 mopsiika OpraHuM3alliél M OCYIIECTBJICHHUS O0pa30BaTEIbHOW IESTEIBHOCTH 10
OCHOBHBIM 00111€00pa30oBaTeIbHbIM IPOrpaMMam - 00pa3oBaTeIbHBIM IIPOrpaMMaM HayaJIbHOTO
001I1ero, OCHOBHOTO OOIIEr0 M cpemHero oomero oOpa3oBaHUs, YTBEPIKIECHHOTO MPHKA30M
MUHUCTEPCTBA MIPOCBEIIeHHsI poccuiickoi deaeparnuu ot 22 maprta 2021 1. Ne 115»

20.  TIpuka3 Munnpocsemenus Poccun ot 21.06.23 Ne556 «O BHeCEHUM U3MEHEHUI B
npunoxenuss Ne 1, Ne 2 k mpuxa3zy Munpocemenuss Poccun ot 21.09.2022 Ne 858 «O6
YTBEpXKACHUM (eaepaaIbHOro MepeyHs Y4eOHUKOB, JONYHIEHHBIX K HCIOJIb30BAHUIO MpPH
peanu3aly HMEIOIIMX TOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTENIbHBIX MPOTrpaMM
HAYaJbHOrO0 OOILEro, OCHOBHOTO OOILEro, CpeaHero oOiero oOpa3oBaHUS OPraHU3ALMSIMU,
OCYILECTBIISIOUIMMUA 00pa30BaTEeIbHYIO JAEATEIbHOCTh, U YCTAaHOBJECHHUS MPEAEIbHOIO CpOKa
MCIIOJIb30BaHUs UCKIIIOYEHHBIX YUEOHHKOB.

21.  Tlocranosnenue IlpaButenscrBa PO ot 11.10.2023 Nel678 «O6 yTBep:KacHHUU
IpaBWJI MPUMEHEHUs 3JeKTpoHHoro obOyuenus, JOT npu peannszanumu o0pa3oBaTEIbHOIO
IIpoLecca.

22. TlocranoBnenue ['TaBHOTO TOCYIapCTBEHHOTO CAHUTAPHOTO Bpada Poccuiickoit
@eneparun ot 28.09.2020 Ne 28 «O06 yrBepxaenun canutapubix npasui CII 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYEeCKHEe TPeOOBaHUS K OpPraHM3alMsIM BOCIUTAaHUS U OOydeHUs,
OT/bIXa W 03710poBlIeHUs AeTel u momnonexu» (BMecte ¢ «CII 2.4.3648-20. CanurapHbie
MPaBUIIA...»).

23.  TlocranosieHue [TaBHOrO roCyIapcTBEHHOTO CaHHTAPHOTO Bpava Poccuiickoit
Oeneparun ot 28 suBapst 2021 r. Ne 2 «O06 yrBepkIeHHH cCaHUTapHBIX npaBui 1 HopM CanlluH
1.2.3685-21 «'urneHnvyeckre HOPMATUBBI M TPEOOBAHUS K 00ECTICUCHIIO O€30MTaCHOCTH U (WJIH)
0€3BpEIHOCTH IS YeJIoBeKa (paKTOPOB CPEIbl OOMTaHUS.

24.  Tlucemo Munnpocsenienuss Poccuu ot 12.02.2024 Ne03-160 «Pa3wsicHeHHs M0
BOIPOCAaM OpraHu3aluy O0y4YEeHHs IO OCHOBHBIM 0011e00pa30BaTEIbHBIM U JOMOIHUTEIBHBIM
oOlIepa3BUBAIOLINM [pOorpaMMaM JJis JeTed, HYXJAIoIUXCs B JUIMTEIbHOM JIEYEHHHM B
MEAMIMHCKUX OpraHU3aLsIX».

25. UupopmanmonHoe mHChMO JlemapTaMeHTa TOCYAapCTBEHHOW MONUTHKA W
yrnpasieHus B cdepe obriero odpasoBanus MunucrepcTsa npocserienuss PO or 22.05.2023 Ne
03-870 «OTBeTH Ha TUIMUYHBIC BOMPOCHI, BO3HUKAIONINE HA PETHOHAIBHOM, MYHUIIMITAIIBHOM
YPOBHSIX M YpOBHE 00pa30BaTesibHOM opranuzanuu, o BBeaeHu @OOIDy.

26.  Meroauueckre peKOMEH/IAINH 10 00ECIIEUCHUIO ONITHMH3AIMU YU4eOHOW HArPY3KH
B OO (MP 2.4.0331-23 ot 10.11.2023, pa3paboranusie deaepanbHoOl CIIy>KO00# MO Haa30py B



cdepe 3ammThHI IpaB oTpedurenei u 6marononyuuns yenoBeka, DY H «DenepanbHblii HAyUHBIH
neHTp ruruensl um. O©.d. Ipucmana» PociorpedHaazopa u ap.).

27.  Meroauueckue pEKOMEH1alun o o0ecTeYeHn o CaHUTapHO-
SMUAEMHOJIOTHYECKUX TpeOOBaHMW TIpU peanu3aludyd o0pa3oBaTeNbHBIX MPOrpamMMm ¢
NPUMEHEHHUEM DJIEKTPOHHOTO O0YYEHUS M TUCTAHIIMOHHBIX 00pa30oBaTeIbHbIX TexHoJIorHi (MP
2.4.0330-23 ytB. 29.08.2023 pykoBoautenem DenepanbHON cIyKObl 10 Haa30py B chepe
3alIUTHl MIPaB MOTpeOUTENe M OIAaronoaydrs YeloBeKa, | TaBHBIM CaHUTApHBIM BpauoMm PO
A IO. IlomoBoii).

Ocoboe BHUMaHHE HEOOXOIMMO YICIUTh HW3YYEHHIO TNPUKa30oB MHHHCTEPCTBA
npocsemienus: Poccuiickoit ®denepannu, KOTOpPHIE PErVIAMEHTUPYIOT BHECEHHE W3MEHEHUH B
(benepanbHble TOCYIapCTBEHHBIE 00pa3oBaTeNbHbIE CTaHAAPTHI M B (heaepanbHbe OCHOBHBIC
o0mieo0pa3oBaTeabHbIe TPOrPAMMBI:

1. IIpuka3 Munnpocsemenust Poccun ot 19.02.2024 Ne 110 «O BHeceHUM U3MEHEHUH B
HEKOTOpble TIpuKa3bl MuHnpocsemenuss Poccum u  MunHucrepctBa mnpocseimieHuss PO,
Kacaromuecs ¢eepaTbHbIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OCHOBHOTO O0IIIEro
oOpazoBanus» [Ipuka3z Munnpocsemenus Poccun ot 22.01.2024 No 31 «O BHeceHUH U3MEHEHUH
B HEKOTOpBIE MpHKa3bl MuHUCTEpCTBa 00pa3oBanus u Hayku P® u Munnpocsemenus Poccun,
kacatomuecss ®I'OC nayanpHOro 061Ier0 00pa30BaHUS M OCHOBHOTO O0IIET0 00Opa30BaHUS.

2. Ilpuxa3z Munnpocsemenus Poccun ot 27.12.2023 Ne 1028 «O BHeceHUM U3MEHEHUI B
HEKOTOpble Tpuka3zpl MuHoOpHayku U MuHmpocsemnieHus, kacawomuecs OI'OC ocHOBHOTO
o0m1ero 00pa3oBaHUs U CPETHETO OOIIETO 00PA30BaAHUS.

3. ITpuka3 Munnpocseuenuss Poccuun ot 19.03.2024 Ne 171 «O BHeceHMH U3MEHEHUN B
HEKOTOopbIe MpHKka3bl Munucrepcrsa npocsemienus P®, kacaromuecs POII HauanbHOrO 00111€T0
00pa3oBaHusi, OCHOBHOT'O 00IIEr0 00pa30BaHUs U CPEHET0 00IIero 00pa3oBaHus».

4. ITpukaz Munnpocsemenus Poccun ot 01.02.2024 Ne 67 «O BHeceHUH U3MEHEHUM B
HEKOTOpBIe MpHKa3bl MuHInpocseeHus: Poccun, kacaromuecs: dheaepaibHbIX alallTHPOBAHHBIX
00pa30BaTeNbHBIX TPOrPaMM».

5. Ilpukaz Munnpocsemenuss Poccun ot 01.02.2024 Ne 62 «O BHecEeHMM U3MEHEHUH B
HEKOTOphIe MpuKa3sl MuHnpocsemeHus: Poccun, kacaromuecs gpeaepanbHbIX 00pa30BaTeNIbHbBIX
IporpaMM OCHOBHOT'O 00IIlero o0pa3oBaHMs U CPEAHEro 00Iero oopa3oBaHMsD».

Ha3nayenue nporpamMmsl

[Iporpamma mnoarorosurensHoro kypca «lloaroroska x I'MA» mnpenHazHaueHa Juis
NoBBIIIEHUST A((EKTUBHOCTU MMOATOTOBKM oOyuaromuxcss 9 kmacca k I'BD  mkonsr u
IpelycMaTpUBaeT UX MOATOTOBKY K JAalibHEHIIeMy 0OOy4eHHIO B CpEIHEN LIKOJIe; HalpaBjeHa Ha
BOCTIOJTHEHHE HEIOCTAIOIINX 3HAHUN, OTPabOTKYy MPUEMOB PELIECHHUS 3aJJaHUui pa3IMYHbIX THUIIOB
U YPOBHEW CIIO)KHOCTH BHE 3aBUCUMOCTU OT (DOPMYJIHUPOBKH, a TaKKe€ OTPaOOTKY THUIIOBBIX
3ananuii OI'D 1o mareMaTuke Ha TECTOBOM MaTepuae.

IIporpamma Kypca IMO3BOJUT CHCTEMATU3UPOBATh M YIIyOUTh 3HAHMUS YYAIIUXCS TI0
Pa3IMYHBIM pa3zenaM Kypca MaTeMaTHUKH OCHOBHOH IKOJIBI (apupMeTHke, aredpe, CTaTUCTUKE,
TEOPHH BEPOSATHOCTEH U T€OMETPHUN).

Hean u 3aga4u noaroroBuTe1bHOro kypea «Illoaroroska k 'MA»

3aHATHs HAMpaBJIeHBI HA CUCTEMAaTH3alNI0 3HaHuil. DOpMBI opraHu3aIuu yaeOHOro
mpolecca HalpaBJieHbl Ha YIIIyOJIeHne HHAUBUAYAIU3auK nporecca o0yueHus. OCHOBHBIM
PE3yJIbTaTOM ABJISICTCA  YCIICIIHOC BBIITOJIHCHUC Ba,Z[aHHfI JK3aMCHa. HpaKTqucxoe
HCIIOJIb30BAaHUE 3aHSATUN COCTOUT B BO3MOXHOCTH YCIEIIHO CAaTh K3aMeH 1o anredpe, a
TaKXeE OGT:GKTI/IBHO OLICHUTBH YPOBCHb CBOUX 3HAHHUH.
N3ydenne pa3HOYpPOBHEBOW MpOrpaMMbl HANpaBJIE€HO Ha JOCTHUIKECHHE
CIEAYIOLIUX LETIEH:



. (opMupoBaHue npecTaBICHUI 00 UAEAX U METOJIaX MAaTEMaTHKH; O
MaTEMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOACIUPOBAHNUS SIBJICHUN
U IIPOLIECCOB;

. OBJIaJlcHHEe YCTHBIM M IMCbMECHHBIM MaTEMaTHYECKUM S3BIKOM,
MaTeMaTHYECKUMH 3HAHUSMH U YMCHHUSAMH, HEOOXOAMMBIMU ISl HW3YyYCHHS
HIKOJIbHBIX €CTECTBEHHO-HAYYHbIX TUCLMIUIMH, Ul NPOJOJKEHHUs] 00pa3oBaHMs U
OCBOCHMS N30paHHON CIEUAIBHOCTH Ha COBPEMEHHOM YPOBHE;

. pPa3sBUTHE JIOTUYECKOTO MBIIUICHUS, AJTOPUTMHYECKON KYJIBTYPBI,
IPOCTPAHCTBEHHOT'O BOOOpPAKEHUS, PA3BUTHUE MATEMATUYECKOTO MBIIUICHUS H
UHTYHMILHMH, TBOPYECKHX CIIOCOOHOCTEN Ha YPOBHE, HEOOXOAUMOM IS TPOJOIIKEHHSI
00pa3oBaHus U JUI CAMOCTOSTENILHOM JIESATENbHOCTH B 00JIaCTH MaTeMaTUKU U ee
NpUiIokKeHni B Oyayiei npopeccuoHalIbHON AEATEIbHOCTH;

. BOCIIMTAHME CPEICTBAMM MAaTEMaTUKU KYyJIbTYypbl JIMYHOCTH:
3HaKOMCTBO C UCTOPHEN pa3BUTUS MATEMATUKH, IBOJIIOLIUEN MAaTEMAaTUYECKUX UIEH,
NOHMMaHHUE 3HAYMMOCTH MaTEMAaTHKH I 00IIECTBEHHOTO Tporpecca.

B nanHOll mporpamme copepikaHue oOpa3oBaHUs PAa3BUBAETCSA B CIEIYIOLIMX
HallpaBJICHUSAX:
. cucTeMaTH3alus CBeJIeHHH O uuciax; (OpMHpPOBAHUE IPEICTABICHUH O
paClIMPEHUH YMCIIOBBIX MHOECTB OT HATYPAJIbHBIX JO JEHCTBUTEIBHBIX YHCEIL;
COBEPUICHCTBOBAHNUE TEXHUKH BBIYMCIICHUM;

. pa3BUTHE M COBEPUICHCTBOBAHNE TEXHUKH AJTre0Opandeckux mpeoOpa3oBaHuii,
pElLlIeHUs] ypaBHEHUN, HEPABEHCTB, CUCTEM;

. CHCTEMaTH3alHs U PAaCIIMPEHUE CBEACHUH O (YHKIUAX, COBEPIICHCTBOBAHNE
rpadu4ecKux yMEHUH;

. pa3BuTHE peJICTaBICHUH 0 BEPOATHOCTHO-CTaTUCTUYECKUX
3aKOHOMEPHOCTSX B OKPYXKAIOLIEM MUPE;

. COBEpUIEHCTBOBAHNE MATEMAaTHYECKOTIO PAa3BUTHSI 10 YPOBHS, TO3BOJISIFOIIETO

CBOOOJHO MPHUMEHSITh U3yYeHHbIE ()AaKThl M METOJBI MPHU PELICHUH 33734 U3 Pa3IMUHbIX
PasaciioB KypcCa, a TaKKC UCIIOJIb30BATh UX B HCCTAHAAPTHBIX CUTYAlUIX,

. dbopMupoBaHHE CIOCOOHOCTH CTPOWTH M UCCIEAOBAaTh MpOCTeHIIne
MAaTCMAaTUYCCKHUE MOJACIU IPU PCHICHUW MNPUKIAAHBIX 3ada4d, 3aJa4 H3 CMCXKHBIX
TUCIUIIMH, YrayOneHue 3HaHUKW 00 OCOOEHHOCTSX NPHUMEHEHUS MaTeMaTUYeCKUX
METO/IOB K MCCIIEIOBAHUIO MTPOIIECCOB | SIBJICHUI B TIPUPO/IC U OOIIECTBE.

3apaum kypca:

® 3aKpCHIHUTb OCHOBHBIC TCOPCTUYCCKHUC IOHATHUA W OIPCACIICHUSA IO OCHOBHBIM

HU3Yy4aCMbIM pasjciiaM,

e 0TpaboTaTh OCHOBHBIE THIBI 33/a4 u3y4daeMmbix Tunos KM OI'D «Anrebpa» u

«FCOMCTpI/ISI» " UX AJITOPUTM PCIICHUA,

L4 OpPMHUPOBATH y 00 AIOIIUXCA IECJTOCTHOTO NPEACTABJIICHHUA O TEME, €€ 3HAUYCHUS B
b

pasaciic MaTEMaTUuKu, MCXKIIPCAMETHBIC CBA3U C APYTUMU TCMAMU,

® CIOCOOCTBOBAaTh HWHTEIUIEKTYyaJbHOMY pa3BUTHUIO Yy4aluxcs, (OPMUPOBAHHUIO

Ka4eCTB MBIIUICHUS, XAPAKTEPHBIX [JII MATEMAaTHYECKOW JESATEIBbHOCTH U
HEOOXOIMMBIX YYEHHKY Ui ycmemHo caaun OI'D, mis obmieil coruanbHON

OpHUCHTAllHU,

® AKINCHTHUPOBATh BHHUMAHHC Y4YalllUXCA Ha CAWHBIX Tpe60BaHI/I${X K IIpaBUJIaM

O(l)OpMHCHI/IH PAa3JINIHBIX BUI0B 3aﬂaHHﬁ, BKJIFOUA€MBIX B UTOI'OBYIO aTTCCTALIUIO

3a KypC OCHOBHOM ILIKOJIBI;

® CHOCOOCTBOBATH CO3JaHUIO YCJIOBPIP'I OCMBICJICHHOCTH YYCHUS, BKIIFOUYCHHUA B HET'O

oOydaromerocss Ha ypoBHE HE TOJBKO HWHTEIUICKTYalbHOW, HO JIMYHOCTHOU H

COI_[I/IaJIBHOﬁ AKTUBHOCTHU C MPUMCHCHUCM TCX WJIM UHBIX MCTO10B OGy‘-ICHI/ISI.



IleHHOCTHBIE OPHEHTHPBI, COAEPKAHUSA MOATOTOBUTEJIBHOI0 Kypca

IleHHOCTHBIE OPUEHTHUPBI U3yUYEHUs Mpeamera «MaremMaTuka» B LeJIOM OIpaHUYHBAIOTCS
LIEHHOCTBIO UCTUHBI, OJJTHAKO JAHHBIN Kypc MpeaaraeT Kak pacliupeHUe COAEpKaHUs IIpeIMeTa
(KOMIIETEHTHOCTHBIE 33]1a4H, /1€ MaTeMaTUYECKOe COJIepKaHUe UHTEIPUPOBAHO C UCTOPHUUECKUM
U (UIOJOTHYECKUM COJCP)KaHHEM MapajlIeNIbHBIX MPEAMETHBIX KYpCOB, TaK U COBOKYITHOCTh
METOAMK M TEXHOJOIMH (B TOM YHUCIIE€ U MIPOEKTHOMN), MO3BOJISIONUX 3aHUMAThCSl BCECTOPOHHUM
(dbopMHpOBaHKEM JIMYHOCTH YYAILIUXCS CPEACTBaMU npeamera «MaTemMaTuka» U, Kak ClIeCTBUE,
paclIMpUTh HAOOP LEHHOCTHBIX OPUEHTUPOB.

B mnacrosimee BpeMs, B BEK KOMIIBIOTEPOB M HOBBIX TEXHOJIOTUM, Ul JIOCTHKEHUS
pe3yiIbTaTOB, BaXKHO, B IEPBYIO OUEPE/lb, MHULIMUPOBATH Y JIeTeil COOCTBEHHbIE BOIPOCHI: «Hemy
MHE HYXHO HayuuThcsi?» U «Kak MHE 3TOMy HayuduTbCA?».

OO0masi XapakTepuCTHKA OPraHU3anMu Y4eOHOr0 Nmpouecca: TeXHOJI0Inii, MeTO10B,
(dhopm, cpeacTB 00yueHHs U PeKUM 3AHATHIA

Opranmzanus oO0ydeHHs YYalIMXCs OCYIIECTBIISIETCS dYepe3: YpPOK, MPAKTUKYMBI,
JOTIOTHUTEIIbHBIC 3aHATHSI M KOHCYJIbTALUU, JOMAIIHIS padoTa ydaluxcs, WHIUBUIyaIbHbIC
MapIIPYTHI IS yYAIIUXCsl CO ¢1ab0i MaTeMaTU4eCKOU MOArOTOBKOM, 3alIuTa IPOEKTOB.

Hcnonb3yembie METOIbI O0YUYCHHS:

M0 UCTOYHUKAM 3HAHUM - CIIOBECHBIN (JICKIIUS), HATJISAHBIA (JI€MOHCTpaIUs IJIaKaToB,
Mpe3eHTalMi ypoKa), MPaKTUUECKUN (MMPaKTUYECKUE, CAaMOCTOSITeNIbHbIE, KOHTPOJIbHbBIE PaboTHl,
TEMaTUYECKHE TECTHI);

10 XapakTepy IMO3HABATEIbHOW JEATCIIBHOCTH YYalUuXcs — OOBSICHUTEIBHO-
WLTIOCTPATUBHBIE, MPOOJIEMHOT0 U3TI0KEHHSI, YACTUYHO TTOUCKOBBIE (IBPUCTHUYECKHUE);

METO/bl OTPAXKAIOIINE OCHOBHBIE CIOCOOBI MO3HAHUS, UCIOJIb3yeMble B MaTeMaTHKE —
sMnupuyeckue (HabIoeHNe, ONBIT, U3MEPEHHUE U JP.), IOTUYECKUE METO/IbI TIO3HAHUS (aHAIH3,
CUHTE3, UHIYKIUA, ACAYKIUS, CPAaBHEHHE, aHAJIOTHs, KOHKpETHU3alus, KiacCupuKamus u ap.),
MaTeMaTU4ecKHe  METOAbl  MO3HaHWs  (METOJI  MAaTeMaTH4ecKoro  MOJEIUPOBAHUA,
AKCHOMAaTUYECKHI METO).

[Tegarornyeckue TeXHOJIOTUU: pa3BuBaromiero ooyuenus, MKT.

MecTO NOATOTOBUTEIBHOIO nmpeamMera B y‘leﬁHOM IJIaHe

Kypc npeanasnadyen s oOywaromuxces 9 kiacca. Ha 3anarus Beigensercs 0,5 yac B
Hezento (17 4 B ront), B COOTBETCTBUU C YEM U COCTABIICHA JaHHAs IPOrpaMMa.

II. IJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBbI
HOATOTOBUTEJIBHOI'O KYPCA

Jluunocmmuowie peyiomamot:
¢ OTBCTCTBCHHOC OTHOIICHHUC K YUCHUIO, TOTOBHOCTH U CIIOCOOHOCTh K

CaMOpPa3BUTHIO W CaMOOOpPa30BaHHIO Ha OCHOBE MOTHBAIMM K OOYYCHHIO W
MO3HAHUIO;

® OCO3HAHHBIA BHIOOP M TOCTPOEHUE NallbHEUIeH WHIWBHUIYaTbHOW TPAECKTOPUHU
oOpa3zoBaHus Ha 06a3e OPHUEHTHUPOBKU B MUpe Npodeccuii U mpodhecCHOHATHHBIX
MPEINOYTCHUH, C YYETOM YCTOWYHMBBIX IMO3HABATEIBHBIX MHTEPECOB, a TAKXKE HA
ocHOBE (DOPMUPOBAHHSI YBAKUTEIHHOTO OTHOIICHUS K TPYAY;

¢ (opmupoBaHUE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOH MPaKTHKH,



OCBOCHHE COLIMAIBHBIX HOPM, MPaBHJ IMOBEICHUS, posied U (OpPM COLHATIBHON
KHU3HH,

dbopMUpOBaHHE  KOMMYHHKATUBHOW  KOMIICTGHTHOCTH B  OOLIEHUH U
COTPY/ZIHUYECTBE;

(hopMUpOBaHHE CTIOCOOHOCTH K AYMOIMOHAIBHOMY BOCTIPUATHIO MATEMATHUECKUX
00BEKTOB, 3a/1a4, PEIICHUI, PACCYKICHUH.

Memanpeomemubvle pe3yibmamosl 00y4eHUA '

Pezynamuenuvie:

OTpeeNsATh COOCTBEHHbIE MPOOIEMbl M IPUYUHBI X BOSHUKHOBEHUS MpU padoTe
C MaTeMaTHYCCKUMU 00bEKTaMU;

(dbopMynupoBaTh COOCTBEHHBIE BEPCUU WU MPUMEHSTH YK€ U3BECTHBIE (POPMBI U
METOJIbI PEIICHHSI MATEeMAaTUICCKOU TPOOIIEMBbI, (DOPMYITHPOBATH MPEIIOIOKESHUS
U CTPOHUTH THUIIOTE3bl OTHOCHTEIHHO  pPAacCMaTPUBAEMOTO OOBEKTAa U
MIPEIBOCXHINATE PE3YIIbTAThI CBOCH yueOHO-TI03HABATEIILHOM ESATEIIbHOCTH;
OTpEAENATh MYyTU TOCTHXKEHUS LIeJe M B3BEIIMBATh BO3MOXKHOCTH Pa3pelICHUS
ONpENCNICHHBIX  Y4eOHO-TIO3HABATEIbHBIX  33Ja4 B COOTBETCTBHH  C
OTIpe/ICTICHHBIMUA KPUTEPHUSIMH U 33]Ja9aMU;

BBICTpanBaTh COOCTBEHHOE 00pa30BaTeIbHOE MOAIPOCTPAHCTBO ISl pa3peiieHus
OTIPEICIEHHOTO Kpyra 3ajad, ONpeaeisiTh ¥ HaXOAUTh yCIOBUS JJIS pealn3aluu
uJeH U TIaHoB (caMooOy4eHue);

CaMOCTOSITENILHO ~ BBIOMpATh Cpeau MPEUIOKEHHBIX pecypcoB  Haumbolee
¢ deKkTHBHBIE W 3HAUMMBIE TpH paboTe ¢ OMpeAeNeHHOW MaTeMaTHYecKOi
MOJIEITBIO;

YMETb COCTaBJIATH IJIaH pPa3pelleHHs] OMpeAeIeHHOTr0 Kpyra 3ajaad, HCIOIb3Ys
pa3IM4YHbIE CXEMBI, Pecypchl TIOCTPOEHHUS JuarpaMM, MEHTAIbHBIX KapT,
MTO3BOJISIFOIINX TIPOM3BECTH JIOTHKO - CTPYKTYPHBIN aHAJIA3 3a/1a4H;

yMeThb IUTAHUPOBAaTh CBOM 00pa3oBaTeNbHBIA MapHIPYT, KOPPEKTUPOBATH U
BHOCHUTH OIpeeNieHHbIE W3MEHEHHs, KAUeCTBEHHO BIUSIONINE Ha KOHEYHBIN
MPOJYKT y4eOHO-TT03HABATEIHHON AESITETbHOCTH;

YMEHHE KAaueCTBEHHO COOTHOCHTH CBOHM JEWUCTBUS C MPEIBKYIIAEMbIM HTOTOM
y4e0OHO-TI03HABATENBHOMN AESITENFHOCTH MOCPEICTBOM KOHTPOJIS U TNIAHUPOBAHUS
y4eOHOro Tpolecca B COOTBETCTBUU C M3MEHSIONUMUCS CUTYallUSIMH U
MIPUMEHSIEMBIMU CPEACTBAMHM, U (JOpMaMU OPTaHU3alNN COTPYIHHUYCCTBA, a TAKIKE
WHIUBUAYAIbHON pabOThI Ha YPOKE;

yMEHHE OTOMpaTh COOTBETCTBYIONME CpPEACTBA  peaju3aliid  PelIeHUs
MaTeMaTHYeCKUX 3a/1ay, MOoAOUpaTh WHCTPYMEHTHI [JIs OICHUBAHHS CBOEH
TPACKTOPUH B pabOTe C MATEMATHICCKUMHU MOHATUSAMHU U MOJICIISIMH;

Ilo3nasamenvuule:

YMEHHE OIpeNesaTh OCHOBOIMNOJArarplee MOHATHE W MPOU3BOJIUTH JIOTHKO-
CTPYKTYPHBIM aHaU3, ONPENEIATh OCHOBHBIE ITPU3HAKU U CBOMCTBA C IIOMOIIBIO
COOTBETCTBYIOIIMX CPEACTB U HUHCTPYMEHTOB;

yYMEHHE NMPOBOIUTH KiIacCU(PHUKAINIO0 00BEKTOB HAa OCHOBE KPUTEPHEB, BBIACIATH
OCHOBHO€ Ha (hOHE BTOPOCTEIIEHHBIX JIaHHBIX;

YMEHHE MPOBOJUTH JIOTUYECKOE pAaCCYXJCHHE B HAMpaBIEHUU OT OOLIMX
3aKOHOMEPHOCTEN M3y4aeMom 3a7a4M 10 YACTHBIX PACCMOTPEHUI;



YMEHUE CTPOUTH JIOTUUECKHE PACCY>KJIEHHUS HAa OCHOBE CHCTEMHBIX CpPaBHEHHUM
OCHOBHBIX KOMIIOHEHTOB H3y4a€MOI'0 MaTEMaTHYECKOIO pa3zesia Wi MOJENH,
MOHATUSA WJIN KJIAcCOB, BBIIENSASA OINpPEACIICHHbIE CYIIECTBEHHbIE NPU3HAKU WU
KpUTEpUH;

YMEHUE BBIABIATb, CTPOUTh 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTMYHOCTH
COOTBETCTBYIOIIMX IEMOYEK paACCYXKIACHHH Npu padboTe ¢ MaTeMaTH4YECKHUMH
3aJladyaMH, YMETh MOAPOOHO M CXKATO MPEICTaBIATh JETANN3AlUI0 OCHOBHBIX
KOMITOHEHTOB TIPH JI0KA3aTEJIbCTBE MOHITUI U COOTHOILICHUN HA MATEMaTUYECKOM
SI3BIKE;

YMEHHUE OpPraHU30BBIBaTh NOUCK U BBISABIIATh IPUUMHBI BOZHUKAIOLIUX MPOLECCOB,
SIBJICHUH, HanboJiee BepOsITHbIE (PAKTOPBI, IO KOTOPHIM MaTeMaTUYECKUE MOJENIN
1 00BEKTHI BEyT ce0s 110 OTPEICIICHHBIM JIOTHYECKUM 3aKOHAM, YMETh TPUBOIUTH
MPUYMHHO-CIICICTBEHHBI aHAlM3 TOHATUW, CYXJICHUW W MaTEeMaTUYECKUX
3aKOHOB;

YMEHHE CTPOUTH MAaTEMAaTUUYECKYIO MOJIENb MIPH 33IaHHOM YCJIOBHUHU, 00Ja1aromeit
OTpPEICTICHHBIMU XapaKTEPUCTUKAMH OOBEKTAa NIPH HATUYUH  OIPEICICHHBIX
KOMITOHCHTOB ()OPMHUPYIOMIETOCS TIPEIO0JIAaraeMOT0 OHSTHS WK SIBIICHUS;
YMEHUE MEpPEeBOJUTh TEKCTOBYI0 CTPYKTYPHO-CMBICIOBYIO COCTABIISIOLIYIO
MaTEeMaTHYECKON 3a/adil Ha sI3BIK TPaUIeCKOro OTOOPaKCHHSI - COCTABIICHUS
MaTeMaTU4eCKOM MOJICIIH, COXPAHSIONICH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKHY;
YMEHUE 3a/1aBaTh IUIaH pEHIeHUSI MAaTeMaTHMYeCKOM 3aJayd, pealn30BbIBaTh
QITOPUTM JIEUCTBUM Kak MONIArOBOM MHCTPYKUMM Ui pa3pelieHus y4eOHO-
IMO3HABaTEILHON 3a1a4H;

YMEHHUE CTPOUTH JOKA3aTEeIbCTBO METOAOM OT IPOTUBHOTO;

yMeHue paboTarh C MPOOJIEMHOM CUTyalHMel, OCyIIEeCTBISITh 00pa30BaTeIbHBIN
MpOLIeCC TOCPEACTBOM TIOMCKA METOJOB M CHOCOOOB paspelieHus 3aaud,
OTIpEIETISATH TPAHUIIBI CBOETO 00pa30BaTEIHHOIO MPOCTPAHCTBA;

YyMETh OPUEHTHUPOBATHCS B TEKCTE, BBIBIATH TJIABHOE YCIOBHE 3aJa4ydl |
yCTaHABIUBATh COOTHOILIECHHE PACCMATPUBAEMBIX O0BEKTOB;

yMEHUE TEePEBOAUTH, HHTEPIPETUPOBATh TEKCT B UHBIE (POPMBI MPEACTABICHUS
MH(pOpMAIIUU: CXEMBI, THarpaMMbl, TpapuUecKoe MpeICTaBIeHNEe JaHHBIX;

K‘ommyuulcamueu ble:

yMeHue paboTarh B KoMaHze, (HOpMHpOBaHHE HABHIKOB COTPYIHHYECTBA U
y4eOHOro B3aMMOJCWUCTBUS B YCIOBUSX KOMAaHAHON WTPbl WIH HHON (HOPMBI
B3aMMOJCHCTBUS;

YMEHHE pacIpeeNsiTh POJIH U 33/1a4U B paMKax 3aHATHS, POPMHUPYsI TaKkKe HABBIKU
OpPraHM3aTOPCKOro XapaKTepa;

yMEHHE OLICHUBATh MPABWJIBHOCTh COOCTBEHHBIX JACHCTBUH, a TAK)KE NEATEITLHOCTH
JPYTUX YYaCTHUKOB KOMaH/bI;

KOPPEKTHO, B paMKax 3aja4 KOMMYHHKaIUU, (HOPMYIUPOBATh M OTCTAWBATh
B3[JISIZIbI, APTyYMEHTHPOBATh  JOBOABI, BBIBOABL, a TAaKXE€ BbIJIBUTaTh
KOHTapTryMEHThI, HEOOXOIUMBIC JJIs BBISIBJICHHUS CUTYallUU yCIieXa B PEIICHUU TOH
WJIA MHOM MaTeMaTUUECKOM 3aJ1auu;

yMEHHUE T0JIb30BAaThCS MAaTeMAaTHUUYECKUMHU TEPMHHAMHU IS PEIICHHS Y4eOHO-
MO3HABATEJIbHBIX 33Ja4, a TaKXe CTPOUTh COOTBETCTBYIOIIUE pPEUEBBIE



BBICKA3bIBAaHUSI HA MAaTEMaTHUYECKOM SI3bIKE ISl BHICTpaUBaHUSI MaTeMaTHUECKOMN
MOJIETIH;

® yMETb CTPOUTh MAaTEeMAaTHYECKHE MOJIEIH C IOMOIIbIO COOTBETCTBYIOILIETO
MIPOrpPaMMHOTO OOecreueHus, CEpBUCOB CBOOOIHOTO OTJAJIEHHOTO IOCTYIIA;

e yMeTh I'PaMOTHO M 4YETKO, corjiacHo mnpaswiaMm odopmienus KHMM-a OI'D
3aHOCHUTH MOJTYYCHHBIE PE3YNIbTAThI - OTBETHI.

IIpeomemmnuie pezyrbvmamol:
L4 (bOpMI/IpOBaHI/IC HAaBBIKOB ITOMCKAa MAaTEMATHUYCCKOIro METOZIAa, AJITOpUTMa U IOUCKa

penieHus 3aj1auu B CTpykType 3anay OI'9;

e (GopMHpPOBAHUE HABBIKA PEIICHUS ONPECICHHBIX THUIIOB 33/1a4 B CTPYKTYype 3a/1a4
o15;

e yMeHHe paboTaTh C TaOJIUI[AMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH, YMETh
npeoOpa3oBhIBATh 3HAKW M CHMBOJIBI B I0OKA3aTEIbCTBAX U MPUMEHSIEMBIX METO/1axX
JUTSL pelieHrs 00pa30BaTEeIbHBIX 33/1a4;

® yMCHHC NPUBOIUTH B CHUCTEMY, COIOCTaBISATh, 0000IIATh W aHAJIU3UPOBATH
nH(OPMAaLIMOHHBIE KOMIIOHEHTHI MAaTEMAaTUYECKOT 0 XapaKkTepa U yMeTh IPUMEHSATh
3aKOHBI Y MpaBWIa JJI pEeUIEHUs] KOHKPETHBIX 3a/1a4;

® VYMCHHC BBIACIATH TJIABHYI0O W W30BITOUYHYIO HMH(POPMAIUIO, TPOU3BOJIHUTH
CMBICJIOBOE C)KaTHe MaTeMaTUYECKUX (DaKTOB, COBOKYITHOCTH METOJIOB U CIIOCOOOB
pEllIeHrs; yYMeThb IMPEACTaBIATh B CIOBECHOW (opMe, HCIONb3ysS CXEMbl U
pasIuyHble TaONMIBI, TpadWKW W JUarpamMMbl, KapThl IMOHATHA W KJIACTEPHI,
OCHOBHBIE WJICH W TUIAH PELICHUS TOM WM MHOM MaTeMaTUYECKOM 3a/1auu.

III. COAEP’) KAHUE TEM INIOATI'OTOBUTEJBHOTI'O KYPCA

«IIpaKkTHKO-OpHeHTHpPOBaHHbIe 3agaHus» OTpadoTrka 3agay Ne 1-5 KUM OI'D

TabnuuHoe u rpaduueckoe npeacTaBiIeHNue JaHHBIX, IUIAaH U CXeMa, U3BJIeUeHHE HY)KHOM
uHpopmauuu. M3mMeHuuMBOCTh NpHM H3MepeHHsX. Pemaromume mnpaBuia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeJIMUMHaX. Beruucnenus u npeodpasoBanue BenuyuH. McciaeroBanue mpocTenmx
MaTEMaTHYECKUX MOJIENIEH.

3aaun Ha TOHUMaHWeE TEKCTa U BeraucieHus («Ydactoky, «KBaptupay, «JIuctel Oymarny,
«[leun must 6aumn», «Tapudwiy, «lluaby, «[1nan MmecTHOCTHY, «30HTY, «Termmmuay, «Teppacs,
«OCAT Op).

«Bbruucienust u npeodpazoBanus». Orpadorka 3agay Ne 6 KUM OI'D

Jeiicmeus ¢ HamypanbHbIMU YUCIAMU

CrnoxeHrne M BBIYMTAHUE, KOMIIOHEHTHI CIIOKCHHSI W BBIUUTAHUSA, CBSI3b MEXIY HUMH,
HAXOXXJCHHE CYMMBI M Pa3HOCTH, U3MEHEHHE CYMMBI U Pa3HOCTH NPU U3MEHEHUH KOMIIOHEHTOB
CJIO’KEHUS U BBIYUTAHUS.

YMHOXKEHHE U JIeJeHHEe, KOMIIOHEHThl YMHOXKEHUS W JEJCHMS, CBSA3b MEXAY HHUMH,
YMHOXXEHHE U CIIO)KEHHE B CTOJIOMK, JIeJIEHHE YTOJIKOM, IMPOBEpKa pe3ylbTaTa C IMOMOIIbIO
NPUKUIKA U 00paTHOTO JeHCTBUS.

Yucnosevie sviparcenusn

UuciioBoe BBIPAKEHUE U €T0 3HAYCHUE, MIOPSAIOK BBIIIOJHEHUS IEHCTBUIA.

Jlpoou. Obviknosennwvle Opoou

Hons, yacth, apoOHOEe uucio, ApoOb. JpoOHOe YMCIO Kak pe3ylbTaT JAeJICHHUS.
[TpaBuibHBIE U HETIPaBUIIbHBIE APOOH, CMEIIaHHAast JPOOb (CMEIIaHHOE YHCIIO0).



3anuch HaTypaJIbHOTO YUCIIA B BUJE APOOH C 33JaHHBIM 3HaMeHaTelleM, IpeoOpa3oBaHue
CMEIIaHHOH IpoOH B HEMPABUIBHYIO IPOOh 1 HA0OOPOT.

[TpuBenenue apoOeii k odmemy 3HameHateno. CpaBHEHUE OOBIKHOBEHHBIX JIPOOCH.

CroxeHune 1 BHIYUTaHHE OOBIKHOBEHHBIX Jpo0eil. Y MHOKEHHE U 1eTIeHne OOBIKHOBEHHBIX
IpoOeii.

Apudmerndeckne ASHCTBHUS CO CMEIIAHHBIMU JAPOOSMH.

Apudmernueckne AeUCTBHS ¢ APOOHBIMHU YUCIIAMHU.

CriocoObl parMoHaTU3ay BEIYMCICHUH U UX IPUMEHEHUE TIPU BHIIOTHEHUH JICHCTBUHA.

Jlecamuunvie Opoou

[IpeoOpa3oBanue AeCATHUHBIX JApoOeil B OObIKHOBeHHbIE. CpaBHEHHE JECATHUHBIX
npobeit. CrnoxeHHe M BBIYMTAHHE ACCATHUHBIX ApoOeil. OKpyrieHue IecITHYHBIX ApPOOEii.
YMHOXEHUE M JeJeHHe NecATHUHBbIX npooOeil. [IpeoOGpa3oBaHne OOBIKHOBEHHBIX Apolell B
necsaThuuHble 1poou. Koneunsie 1 0eCKOHEUHBIE IECATUYHBIE APOOH.

Yucna. Payuonanvuole yucna

MHoxecTBO palMoHaNbHBIX 4YHcel. CpaBHEHHE palMOHaNbHBIX uucen. JleficTBus ¢
panoHanbHbIMU uncnaamu. [IpeacraBieHue paimoHaIbHOTO YUCIA JECITHUYHOM TIPOOBIO.

Jlpoono-payuonanshoie 6vlparxceHus

[IpeobpazoBanue IpOOHO-TMHEHHBIX BBIPAKEHUM: CIIO)KEHHUE, YMHOXEHHUE, JeJICHHE.
Anrebpanueckas 1pobs. Cokpaienue ainredpanyeckux Apodeii. [IpuBenaenue anredpanueckux
npobeil k obmemy 3HameHarenmto. J[leiicTBus ¢ anreOpandecKuMu ApoOSIMH: CIOXKEHHE,
BBIUUTAHNE, YMHOKCHUE, JICJICHIE, BO3BE/ICHUE B CTETICHb.

«/lelicTBuTenbHBIE YnCcaa». OTpadoTka 3a1au Ne 7 KM OI'D

Payuonansnvie uucna

N3o0pakeHue yucen Ha YUCIOBOM (KoopauHaTHO) nipsimoit. CpaBHeHue uucesn. Mo ynb
yHclla, TeOMEeTpUYecKass WHTepIpeTanuss MoAyias 4ducia. J(edcTBUS € MOJIOKHUTEIbHBIMU U
OTPHILIATEIbHBIMU YUCIaMU. MHOKECTBO IIeJIbIX YUCEI.

Koopounama mouxu

OCHOBHbIE TMOHSTHS, KOOPAMHATHBIN Jy4, paccTOsHHUE MeXAy ToukaMu. KoopanHaTbl
TOYKH.

Hppayuonanvuvie uucna

[ToHsATHE MppalMOHANBHOTO YKcia. Paco3HaBaHMe HppallMOHAIBHBIX YHCE.

MHOK€eCTBO IEMCTBUTEIBHBIX YHUCEIL.

«IIpeodpa3zoBanne ajnredpanveckux Boipaxenuii». Orpadorka 3amad Ne § KUM OI'D

Hppayuonanvnsie uucna

[TonsTe mppanmoHaIBHOIrO yncia. Pacro3HaBaHue MppanroOHaIbHBIX yucen. [Ipumepsl
JoKa3aTenbcTB B anrebpe. JlelcTBUsA ¢ MppalloHaIbHBIMU YHCIAMH: YMHOXKEHUE, JIeJIeHUE,
BO3BEJICHUE B CTEIICHb.

MHOK€eCTBO IENCTBUTEIBHBIX YHACEIL.

«YpaBHeHus M HepaBeHcTBa». OTpaboTka 3a7au Ne 9 KM OI'D

Pasencmea

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO C MEpEMEHHOM.

Ypasnuenusn

IlonsTHe ypaBHEHMs U KOpHS ypaBHeHus. [Ipencrasiienre o0 paBHOCHIBHOCTH YPaBHEHUM.
Ob6nacTp onpeneneHus: ypaBHeHuUs (006JacTh JOMYCTUMBIX 3HAYCHUH TIEPEMEHHO).

Jluneiinoe ypaenenue u e2o KOpHu

Pemenue nnHeliHbIX ypaBHeHui. JIuHeliHoe ypaBHeHue ¢ mnapamerpoM. KommdecTBo
KOpHEH JIMHEMHOr0 ypaBHEHHUsI. PellleHre TMHEeNHbBIX YPABHEHUN C TaPAMETPOM.



Keaopammnoe ypaeuenue u eco kopnu

KBagparuele ypaBHeHus. Hemnonnele KkBaapaTHble  ypaBHeHUsA. JMCKPUMUHAHT
KBaJpaTHOro ypasHeHus. Popmysa KOpHEHN KBaapaTHOro ypaBHeHus. Teopema Buera. Teopema,
oOparHas Teopeme Buera. Pemenue kBaapaTHBIX ypaBHEHUI: UCIOJIB30BaHUE (OPMYIBI IS
HAXOXXJCHUS KOpHEW, rpaMuecKuil METOA peIICHUs, Pa3oKEHHEe Ha MHOXXHUTENH, Moa00p
KOpHEH ¢ HCIOoJb30BaHMEM TeopeMbl Buera. KosmuecTBo KOpHEH KBagpaTHOIO YpaBHEHHs B
3aBUCUMOCTH OT €ro JMCKPUMHUHAHTA. bUKBajgpaTHbIC ypaBHEHUS. YPAaBHEHUs, CBOJUMBIE K
JIMHEHHBIM U KBaapaTHbIM. KBagpaTHble ypaBHEHUS ¢ IapaMETPOM.

/pobno-payuonanvusie ypasnenus

Pemenue npocreiimumx ApoOHO-IMHEHHBIX ypaBHEHH. Pemenue 1poOHO-palmoHanbHbIX
YpaBHEHUM.

Mertoabl peleHns ypaBHEHHM: METO/Ibl PaBHOCUIIbHBIX NPE0O0pa30BaHUN, METO 3aMEHbI
nepeMeHHOM, rpaguueckuii meroa. Mcnonb3oBaHue CBONCTB (DyHKUMN TP PELLIEHUH YPaBHEHHH.

Ipocreiiire nppanroHaIbHble ypaBHeHus Bua 4/ f (x) =a, \/ f(x)= \/ g(x) .

n
VpaBuenus Buja X = a .YpaBHEHHUS B IETBIX YUCIIAX.

«BeposiTHOCTB c0ObITHII» OTpaboTka 3agau Ne 10 KUM OI'D

Chyuaiinvie coovimus

CnyyaiiHble OMBITHI (IKCHEPUMEHTHI), 3JIEMEHTapHbBIE CIydyalHble COOBITHS (MCXOJIBI).
BepostHoctu  aneMeHTapHbIX CcOOBITUH. CoOOBITHS B CIYYalHBIX JKCHEPUMEHTaX U
OJIaronpuATCTBYIOIIUE dJIEMEHTapHbIE COOBITUSA. BeposTHOCTH ciiydallHbIX cOOBITHI. OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMCHTAPHBIMU COOBITHSAMHU. Kitaccnmdeckue BEpOSTHOCTHBIC OIBITHI C
HCIIONIb30BaHNUEM MOHET, KyOHUKOB.

«@ynkuum u rpadpukm». Orpadorka 3agay Ne 11, 22 KM OI'D

Dyukyuu

Ilonamue gpynkyuu

JlekapToBbl ~ KOOpAMHATBl Ha IUIOckocTH. dopMupoBaHHe NpeACTaBICHUH O
METaNpeIMETHOM MOHATUU «KOOpAMHATHD. CrocoObl 3amaHus (QyHKIMHA: aHATUTUYECKHH,
rpaduyeckuit, Tabnnunbiif. ['papux ¢ynkuuu. [Ipumeps! GyHKUIUH, MoydyaeMbIX B Ipolecce
UCCIIEIOBaHMS Pa3IMYHbIX PEaIbHBIX MPOIIECCOB U PELIeHU 3aa4. 3HaueHUe (PYHKIIUH B TOUKE.
CpoiicTBa (QyHKUMH: 00JIACTH ONpEeAETeHHs, MHOXXECTBO 3HAYCHWMH, HYJIH, TNPOMEXKYTKH
3HAKOINIOCTOSIHCTBA,  YemHOCmb/HeuemHocmy, TPOMEXKYTKM  BO3pacTaHMss U yObIBaHUS,
HaunOoJIbIIIee M HauMeHblIlee 3HaueHus. MccnenoBanue GyHKIUH 110 ee Tpaduky.

Juneitnasa pynkyusn

CpoiictBa u rpaduk mnuHEWHOW (yHKIMH. YTIOBOW KOXPQHUIMEHT MPSMOM.
Pacnionoxxenue rpaduka TuHEHHON (QYHKIIMHA B 3aBUCUMOCTH OT €€ yIJI0BOro Kod(pGUIUueHTa 1
cBoboaHoro wieHa. Haxoxnenue ko3 puineHToB TuHeRHON QYHKIIUHU O 3aJaHHBIM YCJIOBHSIM:
NPOXOXKJICHHUE MPSIMON 4epe3 JIBe TOYKH C 3aJaHHBIMH KOOPIWHATAMH, MPOXOXKICHHE MPSIMOMH
yepes TaHHYI0 TOYKY U MapajuieIbHON JaHHON MPSMOM.

Keaopamuunasa ¢pynkyus

CpoiictBa M rpaduk KBagpathuyHo ¢GyHKuuu (mapabona). Iloctpoenue rpaduka
KBaJPaTHIHOW (QYHKIIMH TIO TOUKAM

Obpammuaa nponopyuoHaIbHOCHb

k
CaoiicTBa QyHKINU Y = k y = —. I'mnepbouna.
X x

Cmenennan (pynkyusa c noxazamenem 3
CoiictBa. Kybouueckas mapaboa.



Dynkyuu y — \/x , y =3/x, y=|x|.Hx cBoiictea u rpaduku. CreneHnas GyHKus ¢

MOKa3aTeJieM CTENeHH OobIe 3.
[IpeoOpazoBanue rpadukoB  (QyHKIMN: MApAICNBHBIA  MEPEHOC, CUMMETPUS,
pacTsKeHHe/C)KaTue, CAMMETPHSL.

«IlocaenoBareabHoCcTH M Mporpeccum» OtpadoTka 3anau Ne 12 KUM OI'D
Ilocnedosamenvnocmu u npozpeccuu
UucnoBass  1ocienoBaTeNbHOCTb.  IIpuMepsl  4YHMCIOBBIX  IOCIENOBATEIBHOCTEH.
beckoneunble mocnenoBaTeabHOCTH. ApudMmeTHueckas TMporpeccus M €€  CBOMWCTBa.
['eometrpuueckass mnporpeccus. @opmyna oOmEro uieHa U CyMMbBlI N TMEPBBIX YJICHOB
apuMeTUYECKON U TEOMETPUUECKON TTPOTrPECCHit

«YmucsoBbie 1 OyKBeHHbIE BbIpa:keHus». Otpabotka 3agau Ne 13 KIIM OI'D

Yucnoswvle u OykeenHvle 8blparx3ceHus

Beipaxkxenue ¢ nepemeHHO#. 3HaueHue BbIpakeHHUs. [lopcTaHOBKA BBIPAKEHH BMECTO
MEePEMEHHBIX.

Llenvie evipasricenus

Cremnenb ¢ HaTypaJlbHBIM TOKa3aTeneM H ee cBoiicTBa. [IpeoOpa3oBaHus BBIpaXKEHUH,
COJIepIKalINX CTENEHH ¢ HATypPaJIbHBIM MOKa3aTelleM.

OpnouneHn, MHorowieH. JlelicTBUS C OJHOWIEHAMH W MHOTOWIEHAMHU (CIIOXKEHHE,
BBIYUTAHUE, YMHOKEHUE). DOPMYJIIbI COKPAIIEHHOTO0 YMHOXEHUS: Pa3HOCTh KBAJpaTOB, KBAIpaT
CYMMBI U pa3HOCTH. Pa3ioskeHrne MHOTOWICHA Ha MHOYKUTEIIH: BEIHECEHUE 00IIEro MHOXHUTEIIS 32
CKOOKHM, TpYyNIUpOBKa, MPUMEHCHHE (OPMYJI COKpAIIEeHHOTO YMHOXKEHUs. KBaapaTHbBIN
TPEXUJIEH, PA3JI0KEHNE KBaIPATHOTO TPEXUIeHa HA MHOKUTEIH.

«IIpakTH4eckue pacyersbl o popmyaam» OtpaboTka 3amau Ne 14 KUM OI'D

Beipakenue ¢ nepemeHHOW. 3HaueHue BbIpakeHMs. [loncTaHOBKA BBIpaXXKEHHI BMECTO
NIEPEMEHHBIX.

Ilenvie evipasricenusn

CreneHb ¢ HaTypajJbHBIM IOKa3aTeneM U ee cBoicTBa. [IpeoOpa3zoBaHus BbIpa)XeHUH,
COJIEpKalINX CTENEHH C HaTypaJIbHBIM MOKA3aTEJIEM.

OnHourneH, MHorowieH. JIeHCTBHS C OJHOWIEHAMH M MHOTOWIEHAMH (CIOXEHHE,
BbIUHMTaHUE, YMHOKeHUE). POpMyJIbl COKPAILIEHHOTO YMHOKEHUSI.

«Cucrembl HepaBeHCcTBY». OTpaboTka 3a71a4 Ne 15 KM OI'D

Cucmemvl nepagencmae

CucremMbl HEPaBEHCTB C OJHOW IMEpEeMEHHOW. PemieHue CUCTEM HEPaBEHCTB C OJHOU
MEPEMEHHOMN: JIMHEHHBIX, KeaodpamHvix. W300pa’keHUEe penIeHus CHUCTEMbl HEPAaBEHCTB Ha
YHUCIIOBOW MPSIMOMN. 3aIIUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

«I"'eomeTpuyeckune Gpurypsol. Yriab». Otpadorka 3agay Ne 16 KUM OI'D

Benuuununi

Bennuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOTO TPEyrojdbHUKa. BHemHM yron Tpeyronbparka. Cymma yriioB
TpPEYrojbHUKa

«I'eomerpuueckue purypsl. Jaunb». OtpadoTka 3amad Ne 17 KUM OI'D
Duzypvi 6 2eomempuu u 6 OKpYHcarouem mupe



I'eomerpuueckas ¢urypa. BHyTpeHHss, BHEIIHAS o0nacTH GUrypsl, rpaHuna. JIuauu u
o0iacTi Ha TIOCKOCTH. Brimykinas u HeBbimykias ¢urypsl. [lmockas u Hemnockas (Urypsl.
[Tonsatue Benuuunbl. [{nuna. U3mepenue nnvHbl. EAMHALIBI H3MEPEHUS INHBI

Brinenenue cBoiictB 00bekToB. DOpMHpOBaHME NPEACTABICHUN O MeETalpeIMETHOM
noHATuH «purypay». Touka, 0Tpe30K, mpsAMasi, Jy4, JJOMaHas, IJI0OCKOCTb, YToJI, OUCCeKTpuca yria
U €€ CBOMCTBA, BU/IbI YIJIOB, MHOI'OYTOJIBHUKH, OKPYXHOCTb U KPYT.

OceBas cuMMeTpusi reoMeTpudeckux (uryp. LlenTpanbHas CHMMETpHUsi T€OMETPUIECKUX

duryp.

«Ilnomaas MHoOroyroapHuka». Orpadotka 3amad Ne 18 KM OI'D

H3zmepenus u evluucienusn

[Tnomanu. @opmyssl TUIOMAAN TPEYTOJbHHUKA, MapajuiejiorpaMMa U €ro YaCTHBIX BUIOB,
Tpaneuuu, dopmyna I'epoHa, dopmyna MIOMATN BBITYKIOTO YETHIPEXYTONbHHUKA, (OPMYIIbI
JUTMHBI OKPY>KHOCTH U TUJIOIIAU KPyTa.

«M3mepenns u Bbraucjaenus». Orpadorka 3agad Ne 19 KM OI'D.

H3mepenua u eviuucnenun

[Tnomaau. @opMyiibl IIIOMIAAM TPEYTOJIbHUKA, TApAJUIEIOrPAMMa U €r0 YaCTHBIX BUOB,
Tparnenuu, GopMysa IIOMaaN BEITYKIOr0 YeTHIPEXYTroIbHIKA, POPMYIIBI JITHHBI OKPYKHOCTH U
wiomaau kpyra. Ilnomans npaBuIbHOrO MHOIOYrOJIbHHKA.

Teopema Ilucdaropa. TpuroHomMeTpuyeckue COOTHOILIEHUS B  IPSIMOYTOJIBHOM
TpeyrojabHuke. Tpuronomerpuueckue pyHKINUU yria.

«Teopernueckue acnekTb». OTpadorka 3amay Ne 20 KUM OI'D.
TeopeTnueckue acieKThbl, TEOPEMBI, AKCUOMBI, OTIpeieTeHH s, HOPMYITbI, TIEMMBI.

1V. TIOCOBbI OHEHKHU JOCTUXEHUSA YYALLIUMUCHA
INJIAHUPYEMBIX PE3YJIbTATOB

OneHuBaHUE MOXKET OBITh TOJBKO KpUTEpUAIbHBIM. Kpurepusmu OlLEHUBaHUS
BBICTYTAIOT 0XKHIAEMbI€ PE3yJIbTaThl, COOTBETCTBYIOIUE YUEOHBIM LIETISIM.

@OpMBI KOHTPOJIS 3HAHUU

MareMaTHueCKue AUKTAHTBI, CAMOCTOSTEIbHBIE Pa0OThI, IPOrPAMMUPYEMBIH KOHTPOJIb
3HaHMW (TecToBble 3anaHus). Ciaemys 3TUM HpUHLMIAM, (POPMHUPYIOTCS Y YUYEHUKOB HABBIKH
camM000pa30BaHMsl, KPUTUUECKOTO MBIIICHHSI, CAMOCTOATENbHON pabOoThl, CAaMOOPraHU3aLUU U
CaMOKOHTPOJISL.

V. OIUCAHHUE MATEPHAJIBHO-TEXHUYECKOI'O U YYEBHO-
METOINUYECKOI'O OBECIIEYEHUSA PABOYEU ITPOT'PAMMBI

[EEN

. KoMmmbrorep, HOyTOYyKH, MHTEPaKTHBHAS JOCKA.
Tpenunr Sanexc - OI'D http://ege.yandex.ru/mathematics-gia/, moxymnu
CHCIUATM3UPOBAHHBIX YPOKOB I10 airedpe;
. TecTbl ¥ TPEHUHTHU Ha uztest.ru,
. OTkphITHIN OaHK 3amaHmii o MateMaTrke http://mathgia.ru/or/gial2/Main.html
['eneparop BapuanToB OI'2-2021 u OI'D-2021 http://alexlarin.net/
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CaiiTsl 15 noAroroBku k OI'J mo maremarnke
http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcus
http://alexlarin.net - pasmuuHbIe MaTepHAIIBI AT TIOATOTOBKU



https://www.google.com/url?q=http://ege.yandex.ru/mathematics-gia/&sa=D&source=editors&ust=1616655685232000&usg=AOvVaw36KlQfONDWM3qSv7JNNpMu
https://www.google.com/url?q=http://mathgia.ru/or/gia12/Main.html&sa=D&source=editors&ust=1616655685233000&usg=AOvVaw3zCaW8h_ZjKMb3el1TGq-p
https://www.google.com/url?q=http://alexlarin.net/&sa=D&source=editors&ust=1616655685233000&usg=AOvVaw28MbVJI7Mk23DBF9kYPXGv
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Ffipi.ru%252Fview%252Fsections%252F211%252Fdocs%252F471.html%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNHMgtjfsBYkcsrgz7M59W0X9NFTkA&sa=D&source=editors&ust=1616655685234000&usg=AOvVaw1Zv4PjR-kSKX3pUVznEBgK
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Falexlarin.net%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNHGpsUSi_GeRcU19pVDVTBUBOW2jg&sa=D&source=editors&ust=1616655685235000&usg=AOvVaw2G0YxxQc-OZh0oDzlVkeZ8

http://www.egetrener.ru - BuaIeoypoku

http://www.mathege.ru - oTKpbIThIN OaHK 33 JaHUI
http://live.mephist.ru/?mid=1255348015#comments - OTKpbITBIH OaHK
http://reshuege.ru/

http://matematika.egepedia.ru

http://www.mathedu.ru

http://www.ege-trener.ru

http://egeent.narod.ru/matematika/online/

http://www.diary.ru/~eek - Maremaruueckoe cooOILECTBO.

Bm[eo-ypoml o MaTeMaTHuKe
http://egefun.ru/test-po-matematike
http://www.webmath.ru/
http://www.shevkin.ru/?action=Page&ID=752
http://www.youtube.com/user/wanttoknowru kauai ¢ pa3dopamMu BCexX 3aaHuii
http://www.pm298.ru/ cripaBoYHHUK MaTeMaTHUECKHX GOpMyIT
http://www.uztest.ru/abstracts/?idabstract=18 kBaaparnunas GpyHKIKA: TPUMEPBI U 33191
http://www.bymath.net/ snemenrapuas matemaruka
http://dvoika.net/ nexiuu
http://www.slideboom.com/people/lsvirina mpe3enTanuu mo TeMam
http://www.ph4s.ru/book_ab_mat_zad.htm| kuuru
http://uniquation.ru/ru/ dpopmyssr
http://www.mathnet.spb.ru/texts.htm meToauueckue MaTeprabl.
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