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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma Kypca BHEYpOUHOM HesTelbHOCTH «M30paHHbIE BOMPOCHI
MaTeMaTuKW» 1 9 Kilacca COCTaBlieHa B COOTBETCTBHM CO CJEIYIOUIUMU
HOPMAaTUBHO-TIPABOBBIMU UHCTPYKTUBHO-METOANYECKUMH TOKYMEHTAMH:

1. ®enepanbublii 3akoH oT 29.12.2012 Ne 273-®3 «0O0 oOpa3oBaHuu B
Poccuiickon @enepauum» ¢ MoCIEAYOMMMA U3MEHCHUSIMU;

2. [Ipuka3z Munnpocsemienus Poccun ot 22.03.2021 Ne 115 «OO6 yTBepkaeHuu
NopsiJika OpraHU3allid U OCYIIECTBIICHUS O0pa30BaTENbHOU NEATEIBHOCTH IO
OCHOBHBIM  0011€00pa3oBaTelibHbIM  TIporpaMmamM  —  00pa3oBaTelIbHbIM
nporpaMmMaM HayajJbHOrO OOIIEro, OCHOBHOIO OOIIEr0 W CpEeAHEero OoOIIero
o0pa3oBaHUs;

3. Ilpukaz MunoOpHayku Poccuu ot 17.12.2010 No 1897 «OO0 yTBepxaeHUN
dbenepaabHOro TrOCyJIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOTO
obmiero o6pazoBaHus» ¢ u3MeHeHUIMH oT 29.12.2014 Ne 1644, ot 31.12.2015 Ne
1577; ¢ u3meHenusimu B cootBeTcTBUM ¢ IIpukazom Munnpocsemennuss PO ot
11.12.2020 Ne 712;

4. Tlpuka3z Munnpocsemenust Poccun ot 20.05.2020 Ne 254 «OO6 yTBepkaeHUH
(denepaibHOrO TMEpeYHs YYEOHHKOB, JOMYIICHHBIX K HCIOJIb30BAHUIO MPHU
peanu3aluMyd HMEIOIIHMX TOCYJapCTBEHHYIO aKKpEIHUTalHUI0 00pa30BaTesIbHbBIX
IporpaMM HA4yaJlbHOIO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero OOILero
oOpa3oBaHuUs OpraHu3aLUsIMH, OCYILECTBIISIOIUMHU 00pa3oBaTebHYIO
NESATEIbHOCTb;

5. Crparerust pa3Butusi BocnuTanus B Poccuiickoit @enepauuu Ha mepuoi A0
2025 ronma, yTBepxkIeHHOM pacnopstbkeHuem IlpaBurensctBa Poccuiickoi
®eneparuu ot 29 mag 2015 r. N 996-p.

6. IlocranoBnenue I'maBHOrO canutapHoro Bpaua Poccuiickon dPenepanuu OT
28.09.2020 Ne 28 (3aper. B Muntocte P® 18.12.2020 Ne 61573) «O6
YTBEPKACHUU CaHUTAPHBIX MPaBUII CIl 2.4.3648- 20
«CaHUTapHOAIUIEMUOJIIOTHYECKUE TPEOOBAHUS K OpraHU3allMM BOCHUTAHUS H
oOyueHus1, OTAbIXa U 03J0POBIICHUS AETEN U MOJIOJESKI»;

7. Ycra MBOY I'mmuazum Ne3.
8.ITonoxenne MBOY I'mmuaszuu Ne 3 o pabouux nmporpammax.

9. JlokanpHble aKThl OpraHU3allMd, OCYIIECTBISIOLIEH 00pa3oBaTEIbHYIO
NEATENIbHOCTD;

10. YueOnsrii mnan Ha 2023-2024 y4eOHbBIN TO/T;

IIporpamma JaHHOTO Kypca OpHEHTHpPOBaHa Ha pPacCMOTpPEHHUE
OTJENbHBIX BOMPOCOB MareMaTuku. Kypc 0o06o0miaer u pa3BUBaeT MIKOIbHBIN
Kypc MaTeMaTuK{, a Takxke SBJseTcs HWH(OOPMALMOHHOW MOAJEPKKON



JanbHeiero o0pa3oBaHUs B CTaplied IIKOJIE W OPHUEHTHPOBAH Ha
yIOBJIETBOPEHHE  OOpa30BaTENbHBIX INOTPEOHOCTEM  IIKOJBHUKOB, HX
AHAIUTUYECKUX M CHUHTETHYECKHUX crnocoOHocTeld. OCHOBHAs M€ JTaHHOTO
Kypca 3aKJIoueHa B PACIIMPEHUH U YIIyOJeHUM 3HAHUN YydYallluxcsl [0
HEKOTOPBIM pas3feslaM MaTeMaTHK{, I IPOYHOIO M CO3HATEIbHOIO
OBJIAJICHUS YYAIIUMUCS CUCTEMOM MAaTEMaTUYECKUX 3HAHUN U YMEHMIA.

AKTYaJIbHOCTB JAaHHOTO Kypca OIpEAeNAeTCsl TEM, YTO Yy4Yallhecs
pacHIMPSIOT MPEACTABICHUS O MaTeMaTHuke, 00 HCTOPHUYECKUX KOPHIX
MaTeMaTUYeCKHX TOHATUM M  CHMBOJIOB, O POJM MaTE€MaTWKH B
oOleyenoBeyeckord KynbType. JlaHHas mnporpamMma NO3BOJSET yYalllUMCS
O3HAKOMHUTBHCSI CO MHOTHMM BOIIPOCAMHM MATEMAaTMKUM HA JaHHOM JTare
oOy4YeHus, PACIIUPUTH LEJIOCTHOE MPEACTABICHUE O MpolieMax AaHHON
Hayku. Pemenue wMaremMaTH4ecKuX 3a7ad, CBS3aHHBIX C  JIOTUYECKUM
MBILIJICHUEM 3aKpEIUT HMHTEpeC JeTed K IT03HABATEJIbHOM JEeATEIbHOCTH,
Oyaer crnocoOCTBOBaTh pPa3BUTHIO MBICIUTEIBHBIX OINEpaluii u olmemy
MHTEJUIEKTYaJIbHOMY Pa3BUTHIO.

He wMeHee BaxHBIM (aKkTOpOM peaM3alliyd JaHHOM MpPOrpaMMbI
ABJISIETCA W CTPEMJICHHE pPa3BUTh Y YYaIlUXCd YMEHHMM CaMOCTOSITEIBHO
paboTath, AyMaTh, pelIaTh TBOPUYECKHE 3a/1aud, a TAKKE€ COBEPIICHCTBOBATh
HaBBIKH APTYMEHTALIMK COOCTBEHHOM MO3ULIMU IO ONPEAECICHHOMY BOIIPOCY.
Kak u3BecTHO, yCTOWYMBBIN MHTEPEC K MaTEMaTUKE HaYMHAET (POPMHUPOBATHCA B

14-15 ner.

KoaunvecTBO 4acoB, Ha KOTOpPOE PacCYUTAHA IPOrpaMmma
Ha n3yuenue npeamera orBoautcs | 4 B Heaento, 34 yaca B rof.
OTauvuTebHbIE 0COO0EHHOCTH NMPOTrPaAMMBbI

[IporpaMma MOXET pEaU30BBIBATHCS CYMMApHO B KaHUKYJSPHOE BpeEMs, B
BbIXO/JHbIE U Hepadoune NMpa3IHUYHbIE THU, TUCTAHIIMOHHO C MCIIOJb30BAHUEM
OHJIAMH - TEXHOJIOTHH.

eaun kypca:

[ToaroroButh oOyuaromuxcs K caade sk3ameHa B ¢popme OI'D B cOOTBETCTBUU C
TpeOOBAHUSIMU, TIPEABSIBISIEMBIMA HOBBIMU 00pa30BaTEIbHBIMU CTAHIapTAMH.

BocnurareabHoe Ha3HAYEHHE Kypca.

OOyueHnue noTpedyeT OT ydaluxcsi YMCTBEHHBIX U BOJICBBIX YCUJIUNA, Pa3BUTOTO
BHUMAHUS, BOCIIUTAHUA TAKUX KAaUYE€CTB, KAK aKTUBHOCTb, TBOPUYECKAsi NHUIIUATUBA,
YMEHUH KOJUIEKTUBHO-TI03HABATEILHOTO TPY/IA.

3agaum Kypca:

IToBTOpEHME, 3aKkperuieHne U yriyOJeHUe 3HAaHUM 110 OCHOBHBIM paszesiam
IIKOJIBHOTO  Kypca MaTeMaTHUKM C TIOMOIIbIO  Pa3jiM4YHbIX  LUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB;



dbopmupoBaHue YMEHMUS OCYHIIECTBJISITh  Pa3HOOOpa3HbIE BU/JIbI
CaMOCTOATENILHON  JEATEIbHOCTH € LHU(PPOBBIMU  0Opa30BaTEIbHBIMU
pecypcamu;

pa3BUTHE CAMOKOHTPOJII M CaMOOIICHKHM 3HAHUU C MOMOIIBIO Pa3IMYHBIX
dbopM TecTUpOBaHUS;

dbopMupOBaHHE Yy Yy4YalIUXCS IEIOCTHOTO TPEJCTABICHUS O TEMe, €€
3HAYEHMUS B pa3jiesie MAaTEMAaTUKH, CBSI3U C APYTUMHU TEMaMu;

dbopMHpOBaHUE aHATUTUYECKOTO MBIIUICHUS, pa3BUTHE MaMSITH, KPyro3opa,
yYMEHUE TIPEOI0JICBATh TPYIHOCTH TIPH PEIICHUH O0JIee CII0KHBIX 3a71a4;

OCYIIECTBJICHUE pabOTHI C AOTIOTHUTEIILHOMN JIUTEPATypPOH;

aKIIEHTUPOBATh BHUMAHUE yUYallIMXCs HAa €IMHBIX TPEOOBAHUSX K MpaBUIIaM
oQopMJICHUSI PaA3IUYHBIX BHUJOB 3aJaHUM, BKIIOYAEMBIX B HTOTOBYIO
aTTECTAIMIO 3a KypC OCHOBHOM IIKOJIBI;

PaCcIMprUTb MATCMATHUUYCCKUC TIPCACTABIICHUA yJallIUXCA 110 OHpeI[CJ'IéHHBIM
TCMAaM, BKJIIOUCHHBIM B IMporpaMmbl BCTYIIUTCIIBHBIX 9K3dMCHOB B JIpPYIruc
THIIBI y‘-Ie6HI>IX 3aBCIICHI/If/'I.

HJIaHI/IpyeMl)Ie pe3yJabTATbI OCBOCHUS MPOrpaMmsbl Kypca

Jluunocmmvle pesynomamoi:

OTBETCTBEHHOE OTHOIIEHUE K YYEHUIO, TOTOBHOCTb U CIIOCOOHOCTh K
CaMOPAa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIUU K OOYUYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOpY U  TIOCTPOCHUIO  JalibHEHIen
WHUBUyaIbHON TpaeKTOopuu oOpa3oBaHUs HAa 0a3e OPUEHTHUPOBKU B MHUPE
npodeccuii U MPoPeCCUOHANIBHBIX MPEANOYTCHUH, ¢ YIETOM YCTOMYHMBBIX
MO3HABATENIbHBIX HMHTEPECOB, a TaKXe Ha OCHOBE (OpMUpOBaHUS
YBAXKUTEIBHOIO OTHOIIEHHUS K TPYY.

@opMHpOBaHUE  LEJIOCTHOIO  MHUPOBO33PEHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKH.

OcBoeHHME COIMATBHBIX HOPM, IIpaBWJ IIOBEICHMS, polied u dopMm
COITMAJILHOM KU3HHU.

Pa3BuTHe MOpanbHOTrO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUH MOPaTbHBIX
npo0seM Ha OCHOBE JINYHOCTHOTO BbIOOpa, (POpMUPOBaHUS HPABCTBEHHBIX
YyBCTB M HPABCTBEHHOTO TOBEICHMS, OCO3HAHHOTO U OTBETCTBEHHOIO
OTHOUIEHUS] K HDAaBCTBEHHBIM ITOCTYIIKaM.

dopMupoBaHHE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIICHUM W
COTPYIHUYECTBE.

®opmHupoBaHUE  CHOCOOHOCTM K  SMOIMOHAJIBHOMY  BOCHPUATHIO
MaTeMaTHYECKUX 00BEKTOB, 3a/1a4, PEIICHUH, pacCy>KICHHIM



Memanpeomemmuvie pe3ynomamul 00y4eHuUs

Pezynamuenvie YY/[

OIIPCACIIATD cOOCTBEHHEIC HpO6JI€MBI U IPHUYNHBI UX BO3HUKHOBCHHA IIPpU
pa60Te C MaTCMaTHYCCKUMHU 06'I)€KT3.MI/I;

dbopMyaMpoBaTh COOCTBEHHBIE BEPCUU WM TPHUMEHSTH YK€ H3BECTHbBIC
dbopMBbl 1 METO/BI pELICHUsT MaTEMaTUYECKON MpobieMbl, GOopMyITupoBaTh
MPEANOJIOKEHUS U CTPOUTh TUIIOTE3bl OTHOCUTEIHLHO pPaccMaTpUBAEMOTO
00BEKTa M TPEIBOCXUIIATh PE3yJIbTaThl CBOEH YyueOHO-ITO3HABATEIbHON
JEATEIIbHOCTH;

ONpeAesATh IyTH JOCTYIKEHUS UeJed W B3BEIIMBAaTh BO3MOXKHOCTH
pa3pelieHus  ONpeJeiCHHBIX  y4yeOHO-NO3HABaTENIbHBIX  3aja4y B
COOTBETCTBUHU C ONPEACICHHBIMU KPUTEPUSAMU U 3a1a4aMU;

BBICTpPaWBaTh COOCTBEHHOE O0Opa30BaTEIbHOE MOJMPOCTPAHCTBO ISt
paspenieHus: ONpeeNICHHOTO KpyTa 3a7a4, ONpeaesaTh U HaXOAUTh YCIOBHUS
TSl peain3alvy uaeil 1 1iaHoB (caMooOydeHue);

CaMOCTOATENIbHO BBIOMpATh CpeAr NPEJIOKEHHBIX PpPecypcoB Haunbosee
s PeKkTUBHBIE U 3HAUYUMBIE TIPU PabOTE C OMpPEACICHHON MaTeMaTUYeCKOU
MOJIEJIBIO;

YMETh COCTAaBJIITh IUIAH Pa3pelI€HUs] OIPEAEIIEHHOr0 Kpyra 3ajad,
WCIOJIB3YySl  PA3JIMYHBIE CXEMBI, PECYpChl IOCTPOCHUS  JAUarpamm,
MEHTAJIbHBIX KapT, MO3BOJIIOLIMX IPOU3BECTU JIOTUKO - CTPYKTYPHBIU
aHaJIu3 3a7a4u;

YMETh IJIAaHUPOBATh CBO 00pa30BaTENbHBIA MapLIPyT, KOPPEKTUPOBATH U
BHOCHUTB ONIPECIICHHBIE U3MEHEHHUSI, KAUECTBEHHO BIIMSIOIINE HA KOHEYHBIN
OPOAYKT yueOHO-1103HABATEIbHON JAESITETbHOCTH;

YMEHHE KA4€CTBEHHO COOTHOCHUTb CBOM JEHUCTBUSA C IPEABKYIIAEMBIM
UTOTOM Y4€OHO-II03HABATEIbHON AESITEIbHOCTH MOCPEACTBOM KOHTPOJS U
IUTAHUPOBAaHMUS Y4YEOHOro Ipolecca B COOTBETCTBUU C H3MEHSIOIMIMMUCS
CUTyallUsSIMU U TPUMEHSEMBIMH CpeICTBaMU M (OpMaMu OpraHU3alHUU
COTPYIHHUYECTBA, a TAK)KE UHAMBUIYAIbHON pabOThI HAa YPOKE;

YMCHHC OT6I/IpaTB COOTBCTCTBYIOIMC CPCACTBA pcaln3alid PCIICHHA
MaTEMaTH4YCCKUX 3aaay, HOJI6I/IpaTB HHCTPYMCHTBI JIsI OLICHWBAHWA CBOCH
TPaCKTOPHH B pa60Te C MaTCMAaTHYCCKHUMU ITIOHATHUAMHAU U MOJCIIAIMU,

Ho3nasamenvnuvie YY/[

YMEHHE ONPENENATh OCHOBOMOJIArarIlee NOHATUE U MPOU3BOAUTD JIOTHKO-
CTPYKTYpPHBI aHalu3, ONPEACIISITh OCHOBHBIE IIPU3HAKH W CBOMCTBA C
ITIOMOIIBIO COOTBETCTBYIOLIMX CPEACTB U HHCTPYMEHTOB;

YMEHUE TPOBOJIUTH KIACCU(UKAIUI0O OOBEKTOB HA OCHOBE KPHUTEPHUEB,
BBIICJISITH OCHOBHOE Ha (JOHE BTOPOCTETIEHHBIX JIaHHBIX;



e YMEHHE MPOBOJUTH JIOTUYECKOE PACCYKICHHE B HAIMpPaBICHUU OT OOIIUX
3aKOHOMEPHOCTEN U3y4aeMOU 3a7a4M J10 YaCTHBIX PAaCCMOTPEHHUN;

e VYMCHHC CTPOUTH JIOTHYCCKHC PaACCYXKACHUA HAa OCHOBC CHCTCMHBIX
CpaBHeHHﬁ OCHOBHBIX KOMIIOHCHTOB U3y49aCMOI'0 MATCMATHUYICCKOI'O pa3aciia
nin MOACIIN, IIOHATHUA nin KJIaCCOB, BBIACIIAA OIIpCACIICHHBIC
CYIICCTBCHHBIC ITPU3HAKH WUJIN KPUTCPHUH,

e YMCHHC BBIABJIAATb, CTPOUTH 3aKOHOMCPHOCTbL, CBA3HOCTb, JIOTUYHOCTDH
COOTBCTCTBYIOIIHX LCIIOYCK paccyxneHHﬁ IIpu pa60Te C MaTCMaTHYCCKUMHU
3agadyaMu, YMCTb HOI[pO6HO N CKATO MMPCACTABJIATh ACTAIIN3ANIO0 OCHOBHBIX
KOMIIOHCHTOB IIpU  JOKa3aTCJIILCTBC MOHATMA M COOTHOIICHUM Ha
MaTEMAaTHYCCKOM A3BIKC,

e YMEHHUE OpPraHM30BBIBATH MOUCK U BBISBIATH MPUYMHBI BO3HUKAIOIIMX
IPOLIECCOB, SABJICHHUM, HaubOoiee BEPOATHbIE (PAKTOPBI, MO KOTOPBIM
MaTE€MaTUYeCKHUEe MOJENM M OOBEKThl BEAYT Ce€Osl MO OIpenesIEHHbIM
JIOTUYECKUM 3aKOHAaM, YMEThb MPUBOJUTH MPUUYUHHO-CIICICTBEHHbBIN aHaIU3
NOHATHUH, CYXKICHUN U MATEMaTUYECKUX 3aKOHOB;

e YMCHHC CTPOHUTb MATCMATHUYCCKYIO MOJACJIb IIPpU 3aJaHHOM YCJIOBHH,
06Haﬂa}omeﬁ OIIPCACIICHHBIMU XapPAKTCPUCTHKAMU 00BeKTa IIpu HaJIMIUHN
OIIPpCACICHHBIX KOMIIOHCHTOB (bOpMHpYIOHICFOCH [IpcaIojIaracMoro
ITOHATHUA NN ABJICHUA,

e YMEHHUE MEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTAaBJISIOIILYIO
MaTeMaTUYeCKOM 3aJayd  Ha $3bIK  TpadHUyueckoro OTOOpaxKeHus -
COCTABJICHHSI MATEMATHYECKOW MOJIEININ, COXPAHSIOLIEH OCHOBHBIE CBOWCTBA
U XapaKTEepUCTUKH;

e YMEHHE 33J1aBaTh IUIAH PEUICHHUS MATEMATUYECKOU 3aJayu, peajin30BbIBATh
QITOPUTM JICUCTBUI KaK MOIIArOBOM MHCTPYKIIUU JIJISL pa3penieHus: yaeOHo-
MMO3HaBaTEIbHOM 3a/]a4H;

e YMCHHC CTPOUTH JOKA3aTCIBCTBO MCTOIOM OT IIPOTHUBHOTI'O,

o yMeHHME paboTaTb C  MPOOJEMHOM  CUTyalMeW,  OCYIIECTBIAThH
00pa3oBaTeNbHBI MNPOLIECC MOCPEICTBOM IOMCKA METOJOB M CIOCOOOB
paspeleHusl 3aJaud, OMNpeAeNATh TPaHUIBl CBOEro 00pa30BaTENHLHOTO
MIPOCTPAHCTBA;

e YMETh OPUEHTUPOBATHCS B TEKCTE, BBISABIATH TJIABHOE YCJIOBUE 33a4M U
yCTaHABJIMBATh COOTHOIIICHUE PACCMATPUBAEMBIX O0OBHEKTOB;

e yMEHHE TMepeBOJAUTh, HWHTEPIPETUPOBATH TEKCT B UHBIE (HOPMBI
nmpeacTaBieHuss  UHPOpPMAIUU:  CXEMBI, JUarpaMMbl, rpaduyecKoe
MPEICTABICHUE TaHHBIX;

Kommynuxamuenwvie YY/[



yMeHue paboTaTth B KOMaH/Ae, GOPMHUPOBAHNE HABBIKOB COTPYIHUYECTBA U
y4eOHOr0 B3aUMOJICUCTBUS B YCIOBUSIX KOMaHIHOW UTPHI UJIM HHOW (DOPMBI
B3aMMOJICHCTBUS,

YMEHUE paclpeesisiTh POJIM U 33Ja4i B paMKax 3aHATUA, GOPMUPYS TaKxKe
HABBIKM OPTaHU3aTOPCKOIO XapaKTepa;

YMCHHUC OLCHUBATH IIPABUJIBHOCTDH COOCTBEHHBIX I[eﬁCTBHI;'I, a TaKXKeE
ACATCIBbHOCTH APYTUX YHACTHUKOB KOMAHIbI,

KOPPEKTHO, B paMKax 3a7a4 KOMMYHHKAIIMH, (GOPMYITHUPOBATh U OTCTAaUBATh
B3[JISIZIbI, apryMEHTHUPOBAaTh JOBOJbI, BBIBOJIBI, a TAaKX€ BBIJIBUTAThH
KOHTPApryMEHThI, HEOOXOJUMBIC ISl BBISIBJICHUS CUTyallUM YycIiexa B
pEUIEHNU TOW WJIM MHOM MaTEMAaTUYE€CKOM 3a1auu;

YMEHHUE TOJb30BaThCS MaTEMaTUUYECKUMU TEPMHUHAMHU ISl  PEIICHUS
y4eOHO-TI03HABATENIbHBIX 3a/1ady, a TaKKe€ CTPOUTh COOTBETCTBYIOIINE
peueBble BBICKA3bIBAHHWS HA MATEMAaTHUYECKOM SI3BIKE JJIsl BBICTPAMBAHMS
MaTeMaTUYECKON MOJICNH;

YMCTb CTPOUTHh MATCMATHUYCCKUC MOJCIN C IIOMOIIBIO COOTBCTCTBYIOLICTO
nporpaMmMHOI 0 O6CCHC‘-I€HI/ISI, CCPBHCOB CBO6OI[HOFO OTJAJICHHOI'O JOCTYIIA,

YMETh TPaMOTHO M YETKO, corjacHo mnpasuiam odopmiienus KMM-a OI'D
3aHOCHTH ITOYYEHHBIE PE3YJIbTaThl - OTBETHI.

IIpeomemmnvie pezyrvmamol:

dbopMUpOBaHUE HABHIKOB MOMCKAa MAaTEMaTUYECKOTO METOJa, airopuT™Ma U
MOMCKa PEIICHUS 3a/1auu B CTpyKType 3aaad OI'D;

dbopMUpOBaHUE HaBBIKA PEIICHUS OMPEICTICHHBIX TUIIOB 3aJ1ay B CTPYKTYpe
3agau OI'D;

yMeHHe paboTarh ¢ TaONMIIAMH, CO CXEMaMH, C TEKCTOBBIMHU JaHHBIMH,
yMeTh IIPeoOpa3oBbIBaTh 3HAKM M CHMBOJBI B JOKa3aTelIbCTBAX U
MIPUMEHSIEMBIX METOJIaX ISl peIIeHUsT 00pa30BaTEIbHBIX 3a/1a4;

yMEHHE MPUBOJUTH B CUCTEMY, COIMOCTaBJISITh, 0000IaTh U aHATU3UPOBATh
WH(pOpPMAIIMOHHBIE KOMIIOHEHTHl MAaTEeMaTHYECKOr0 XapakTepa U YMETh
MPUMEHATH 3aKOHBI U MPABUJIA JIJIA PEIICHUS KOHKPETHBIX 33/1a4;

YMEHUE BBIICIATHh TJIABHYIO M HM30BITOYHYIO HH(POPMAIIUIO, MPOU3BOIUTH
CMBICIIOBOE C)KaTHE€ MaTeMaTHYeCKuX (PaKTOB, COBOKYMHOCTH METOJOB H
CIIOCOOOB PEMICHUS; YMETh MPECTABISATh B CIOBECHOUN (hopme, UCTIONb3Ys
CXEMBbI U pa3jIM4HbIC TAOIMILI, TPAaQUKU U AUATPAMMBI, KapThl MOHITUN U
KJIaCTepbl, OCHOBHbIE WJAEM W IUIAH PELUICHUS TOM WIM HWHOWU
MaTeMaTHYECKOM 3a/1auH.

Tpebosanust K ypo8HIO NOO2OMOBKU YYAUUXCS

HarypaabHblie yncia. [poou. PannonanbHbie yucia



Buinycknuk nayuumcs:

IIOHUMAaTh 0COOEHHOCTH I[GC?ITH‘-IHOﬁ CHUCTCMbI CHHUCJIICHU A,
OIICPHUPOBATH IIOHATUAMU, CBA3AHHBIMU C JCINMOCTBIO HATYPAJIBbHBIX YHUCCII,

BBIPDAKAaTh YHWCIAa B SKBUBAJIEHTHBIX (opmax, BbIOMpas HaumOoJee
MOAXOAIIYIO B 3aBUCUMOCTH OT KOHKPETHOU CUTYyaluu;

CpaBHUBATL U YIIOPAAOYMNBATH PALIMOHAJIBHBIC YHCJIA,

BBIIIOJIHATL BBIYUCIICHUA C PAalMOHAJIbBHBIMU YMCIIaMH, COYCTasl YCTHBIC M
IIMCBMCHHBIC HpI/IéMLI BBIQHCHCHHﬁ, IMPUMCHCHHUC KAJIBKYJIATOPA,

HCIIOJIB30BATh IIOHATHUA W YMCHHA, CBA3AHHBIC C IIPOIIOPHIHUOHAJIBHOCTBIO
BCJIMYHUH, ITPOOCHTAMHU, B XOAC PCHICHUA MAaTCMATHUYCCKHUX 3a/la4 U 3aJ1a4 U3
CMCIKHBIX IIPEAMETOB, BBIIIOJIHATD HCCIIOKHBIC IIPAKTUICCKUC paC‘—IéTBI.

JlecTBUTEIbHBIE YHCJIA

Bbll’lVCKHuK HAYYUmcAs.

UCITI0JIb30BaTh HayajbHBIC MPEJCTABICHUS O MHOXKECTBE JCHCTBUTCIBHBIX
YHUCEIT,

OIICpupoOBaTb IOHATHUCM  KBaJApaTHOIO  KOPHII, IMPHUMCHSATH €ro B
BBIYHMCIICHHAX.

AJsiredOpanyecKue BbIPAKEHUA

BblnyCKHMKHay'{umc}Z.'

OTIepUPOBATH MOHATUAMU «TOXIECTBOY, «TOXJIECTBEHHOE
npeoOpazoBaHuey), pemaTh 3aJadd, CojAepXkalye OYKBEHHBIE aHHBIC,
pabortath ¢ hopmynamu;

BBITIOJIHATH MPe00pa30BaHusl BHIPAXKEHHUH, COAEPIKAITUX CTEMEHU C IIEJIBIMU
MOKa3aTesIMU U KBAJIPATHbIC KOPHU;

BBITIOJIHATh TOXKJICCTBCHHBIC MPeoOpa3oBaHUs PaIlMOHATIBHBIX BBIPAKCHUI
HAa OCHOBE IMpaBWJI JEHCTBUH HajJ MHOTOYWICHAMH M alreOpanuyecKUMHU
POOSMU;

BBINIOJIHATE PAa3JIOKCHUEC MHOI'OYJICHOB HAa MHOKHWUTCIIN.

YpaBHeHus

Buinycknux naywumcs:

pelIaTb OCHOBHBIE BHUJIbI PALIMOHAJIBHBIX YPABHEHHUM C OJHOM MEPEMEHHOM,
CHUCTEMBI JBYX YPABHEHUH C IByMs IEPEMEHHBIMU;

MOHMMATh YpPaBHEHHWE KaK BAXHEUIIYI0 MAaTEMaTUYECKyH0 MOJENb IS
ONMMCAHMSI M H3YyYEHUS Pa3HOOOpaA3HbIX peaJbHBIX CHUTYallMi, penarhb
TEKCTOBBIC 33JIa4 AITreOPandeCKUM METOJIOM;



o TMPUMEHSATH Ipaduueckue MpPEICTaBICHUS ISl MCCIECAOBAaHUS ypaBHEHUH,
VCCIICIOBAHUSI U PELICHUS CUCTEM YPAaBHEHUH C ABYMS IIEPEMEHHBIMMU.

HepaBencrBa

Bbli’lVCKHLlK HAYYUmMCA.

e IIOHUMATb MW IIPHMCHATH TCPMHHOJOTUIO W CHMBOJIUKY, CBA3AHHBIC C
OTHOHICHHUECM HCPABCHCTBA, CBOMCTBA YHMCJIOBBIX HCPABCHCTB,

e pelIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM INEPEMEHHONM M HX CHCTEMBI;
pemiath  KBaJpaTHbIE HEPAaBEHCTBA C OMOpoM Ha  rpaduvecKue
IpECTaBICHNUS.

OcHoBHbIe OHATHSA. UNnCI0BbIE PYyHKIMHT

Bbl}’lVCKHZ/lK HaydyumcA.

e TIOHMMATh W WCIOJB30BaTh (DYHKITMOHAIBHBIC MOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHU);

e CTpOUTh TpaduKU D3JIEMEHTAPHBIX (PYHKIMM; HCCIeA0BaTh CBOICTBa
YHUCJIOBBIX (PYHKIIMI HA OCHOBE U3y4YEHUS MTOBEJAEHUS UX rpauKOB;

e TMOHMMATh (YHKIMIO KaK BaXXHEUIIYI0O MAaTeMaTUYECKyH MOJACIb s
OINMCAHUS TMPOILECCOB W SBICHUM OKPYXKAIOWIEr0 MHpa, ITPUMEHSTH
(YHKIIMOHAMBHBIN SI3BIK 11 OMUCAHUST U MCCJIEJOBAHUSI 3aBUCHUMOCTEU
MEXTy GU3NICCKUMHU BEIIMUYMHAMM.

OnucarejibHasi CTATUCTHKA

Bbll’lVCKHZ/lK HaydyumcA.

e HCIIOJB30BATH HpOCTGI;'IHJI/IC CITOCOOBI MMpCACTaBJICHUA u aHalJiu3a
CTaTUCTUYCCKHUX JaHHBbIX.

CiyyaiiHbie COOBITHSI M BEPOSITHOCTD
BopInyCKHMK HAY4YHUTCH

e HAXOAUTbh OTHOCUTEJIbHYIO YaCTOTY U BEPOATHOCTH CIy4ailHOro COOBITHSL.
KomOunaropuka

o Brimyckauk HayuuTcs pemaTh KOMOWHATOPHBIC 3a/Jadd Ha HAXOXKIICHUE
yuciia 00bEKTOB WJIM KOMOMHAIIHIA.

Harasimnas reomerpust

BbanCKHMK HAYYUmcCA.

e pacmo3HaBaTh Ha YEpTekKaX, PUCYHKaX, MOJIENAX U B OKPYXKAIOIIEM MHUpPE
MJIOCKUE U MPOCTPAHCTBEHHBIE TE€OMETPUUYECKHUE PUTYPBIL;

e pacno3HaBaThb pa3BEPTKU KyOa, MPSIMOYroJbHOrO Napajljiesienunena,
MPaBWIbHOW MUPAMUIbI, HIWJIUH]IPA U KOHYCA;



CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Mapavieenunena;

ONpENENATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (QUTypbl JUHEHHBIE
pa3Mepsl camoi (pUTypsl ¥ HA00OPOT;

BBIYHUCIIATE 00BEM [MPpAMOYTOJIBHOT'O ITapaJIJICIICIIUIIC/IA.

I'eomerpuueckue Gpurypsi

Bbll’lVCKHMK HaydyumcA.

IMOJIB30BATHCA A3BIKOM I'COMCTPHU JISA OIIMCAHHA IMPCAMCETOB OKPYIKArOIICTO
MHpPaA U UX B3aUMHOT'O PACIIOJIOKCHUI,

pacrno3HaBaTh U M300pa)kaThb Ha 4YEpPTEXkKAX M PUCYHKAX I'€OMETPUUYECKUE
(burypsl 1 UX KOH(pUTYpalUU;

HaXOJUTh 3HAYEHUS IJIMH JIMHEWHBIX 3JE€MEHTOB (PUIyp W MX OTHOUIEHUS,
rpaaycHyro Mepy yraoB ot 0° no 180°, mpumenss onpeneneHus, CBOMCTBA U
IpU3HAKU (UTYP U UX DJIEMEHTOB, OTHOLIEHUS QUTyp (paBeHCTBO, MOA00UE,
CUMMETPUH, IOBOPOT, apaJlJICNIbHBII IEPEHOC);

OIIEPUPOBATh C HAYAIBHBIMU IOHATUSMMU TPUTOHOMETPUU U BBIIOJIHATH
AJIEeMEHTapHbIE ONepalry HaJl GQYHKUUSAMHU YIJIOB;

pelmars 3aJa4d Ha JO0Ka3aTeabCTBO, ONMPAsCh HAa U3YUYEHHBIE CBOMCTBA
buryp ¥ OTHOIIEHHH MEXIy HHUMH M TPUMEHSS H3YyYECHHBIE METOJIbI
JI0Ka3aTeIIbCTB;

peuiatb HCCIOXHBIC 3aJladd Ha IOCTPOCHUC, TIMPHUMCHAA OCHOBHBIC
AJITOPHUTMBI ITOCTPOCHHUS C ITIOMOIIBIO IUPKYIIA U HHHGIZKH;

pemaTh NpocTelne MIaHUMETPUYECKUE 3a/1a4i B TPOCTPAHCTBE.

I/I3MepeHne reOMETPpU4YC€CKHUX BCJINYHNH

Bbll’lVCKHZ/lK HaydyumcA.

MCIIOJIb30BaTh CBOMCTBA U3MEPEHUs UIMH, IUIOIIAAEH U YIJIOB IIPU PELIECHUN
3a7a4 Ha HAXOXJICHHUE JJIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI AYTH
OKPY’KHOCTH, TPayCHOU MEPBI yIJIa;

BBIYUCTISITD TLJI0IIA I TPEYTOJIBLHUKOB, MPSIMOYTOJILHUKOB,
napasuieJiorpaMMoOB, Tpareuuil, KpyroB U CEKTOPOB;

BBIYUCIIATD JJIMHY OKPYKHOCTH, JJIMHY 1yTH OKPYKHOCTH;

BBIYHCIIATh JIJTMHBI JUHEHHBIX AJIEMEHTOB (DUTYp M WX YIJIBI, UCIOJIB3YS
GbOopMyJIbI JTUHBI OKPYXXHOCTH W JUIMHBI JIYyTd OKPYXHOCTH, (DOPMYJIBI
iomazaei puryp;

pemiath 3aJayd Ha J0Ka3aTelIbCTBO C HCIOJIb30BaHUEM (HOPMYN IJIMHBI
OKPYXHOCTH U JIIMHBI YT OKPY>KHOCTH, POopMyII Itoimaaent puryp;



e pemarh  MPaKTHYECKUE  3aJa4d, CBS3aHHBIE C  HAXOXICHUEM
TE€OMETPUUYECKUX BEIMYUH (MCIIONB3Ys MPHU HEOOXOTUMOCTH CIIPABOYHUKU U
TEXHUYECKHUE CPEJICTBA).

Koopaunarsl

Bbli’lVCKHLlK HAYYUMCA.

e BBIYMCJETH MOJIMHY OTPC3Ka II0 KOOpAWHATaM CIro KOHOOB, BbIYUCIIATH
KOOpAWHATBI CCPECANHBI OTPC3KaA,

e WCIIOJIb30BATh KOOPJAWHATHBIM METOJ [JIs WU3YyYECHUS CBOWMCTB IPSAMBIX U
OKPYKHOCTEMN

Conep:xanue Kypca

«IIpakTKO-OpUeHTHPOBaHHbIE 3agaHum» OTpadoTtka 3amau Ne 1-5 KM OI'D.

TabnuyHoe W rpaduyeckoe IpeacTaBlICHUE JAaHHBIX, IJIaH U CXEeMa, U3BJICUCHHUE
HY)XHOM wmHopManmu. M3MeHYMBOCTh MpH H3MEPEHUAX. Pemaromue mpaBuia.
3aKOHOMEpPHOCTH B HM3MEHYMBBHIX BEJIMYMHAX. BpIUuciaeHus W mpeoOpa3oBaHUE
BesM4MH. MccnenoBanre NpoCTEUINX MATEMATHYECKUX MOJIEIICH.

«Bbrunciienusi u npeodopazoanus». Orpadotka 3amgau Ne 6 KNIM OI'D.
Jeiicmeusn ¢ HaMypanbHLIMU YUCIAMU

Cnoxenue u BBIYUTAHUC, KOMIIOHCHTBI CJIOXKCHHSA KW BbIYUTAHUSA, CBA3b MCIKIAY
HHUMH, HaAXOXKJIACHHUC CYMMbI W PA3HOCTH, M3MCHCHHC CYMMBI W PA3HOCTHU IIpH
N3MCHCHHNHU KOMIIOHCHTOB CJIOKCHUA M BbIYMTAHU.

YMHOXKEHHE U JeIeHUue, KOMIIOHEHThl YMHOXKEHHUSI U JICJICHUS, CBSI3b MEXKIYy HUMU,
YMHOKEHHE U CJIOXKEHHE B CTOJIOMK, JCJICHHE YTOJKOM, MPOBEpPKa pe3ynbTara ¢
MOMOIIIBIO0 PUKUIKU U OOPaTHOTO JEHCTBUS.

Yucnoevie evipasricenun
HucioBoe BbIpaXXEHHUE U €r0 3HAYCHUE, ITOPSIOK BBIITOJIHECHUS JEUCTBUMN.
JIpobu. Qoviknoeennvle Opoou

Homns, gacte, apoOHOE 4YHCIIOo, ApoOh. JIpoOHOE uYMCIo Kak pe3yNbTar JeJCHUS.
[IpaBunbHBIE U HETIPABUIILHBIE IPOOU, CMEIIaHHAs APOOh (CMEIIaHHOE YHCIIO).

3amuch HATypajdbHOTO 4YHWCIa B BUAE ApoOM ¢ 3aJaHHBIM 3HAMEHATelleM,
npeoOpa3oBaHue CMEIIAaHHOM IpoOU B HEPABHIIbHYIO IPOOb U HA0OOPOT.

[IpuBenenue napobeit k oOmemy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX
Tpo0eii.



CrnoxeHne W BBIYUTAHUE OOBIKHOBEHHBIX Jpo0Oed. YMHOXKEHHE W JIeJICHHE
OOBIKHOBEHHBIX IPOOEH.

ApudmeTnueckue JEHCTBHU CO CMEIIaHHBIMH JPOOSIMHU.
Apudmerndeckre 1eHCTBUS ¢ JPOOHBIMU YHCIAMHU.

Cnocobvl payuoHanuzayuu BblYUCIEHU U UX HPUMEHeHUe NpPU BblNOJIHEeHUU
oelcmeuil.

ecamuunvie opoou

[IpeoOpa3zoBanue AECITHYHBIX ApOoOCi B OOBIKHOBEHHBIE. CpaBHEHHUE JECATUIHBIX
npo6eit. CrnokeHue W BHIYMTAHUE JCCATUYHBIX JIpoOeil. OKpyriaeHne AeCITHUHBIX
npobell. VYMHOXKEHME U JeJeHUEe JECITHYHBIX JpoOei. [Ipeobpasosanue
00bIKHOBEHHbIX O0pobeli 6 Oecamuunvie Opobu. Koneunvie u OeckoneuHvle
oecamuyHvle Opoou.

Yucna. Pauyuonanvuvie uucna

MHOXxecTBO panHOHANBHBIX yucen. CpaBHEHUE pallMOHAIBHBIX Yncel. [lericTBus ¢
palMoHaNbHBIMU YHCIaMU. [Ipedcmasienue payuoHanrbHO20 YUCIa OecamuyHou
0poowio.

JlpobHo-payuonanvHble 6bIPaIHCEHUA

[IpeobpazoBanre ApOOHO-IMHEHHBIX BBIPAXKEHUN: CJIOXKEHHE, YMHOXEHUE,
nenenue. Aneeopauveckas  0poon.  CoxpaweHue  ancebopauveckux  Opooell.
Ilpuseoenue ancebpauveckux oOpobeti k obwemy sHameHameno. [elicmeus c
anecebpauyeckumu OpoOSAMU. COJNHCEHUe, BblUUmMaHue, YMHOJCeHUue, OeleHue,
8036e0eHuUe 8 CIeneHty.

«JlelicTBuTEeIBHBIE YHCTAa». OTpadoTka 3a1ad Ne 7 KUM OI'D.
Payuonanvuwvie yucna

N3o0pakeHne 4yucesl Ha YUCIOBOM (KOOpJAUHATHOW) mpsMmoil. CpaBHEHHE YHCEIL.
Mopyne yucna, reoOMEeTpUYECKas HHTEpIpETalus MOAyJs uucina. JlelcTBusa ¢
MOJIOKUTEIbHBIMUA U OTPULIATEILHBIMH YUCIaMU. MHOKECTBO LEIbIX YHCEIL.

Koopounama mouku

OCHOBHBIE TOHSITUS, KOOPOUHAMHBIL VY, PACCMOAHUE MeHCO0y MOUKAMU.
Koopounamer mouxku.

Hppayuonanvhule uucna
[TonsaTre uppalMoOHaILHOTO YKciia. Pacno3naBaHue upparmoHaIbHbIX YUCE].
MHuoocecmeo oeticmeumenbHvix Yucei.

«IIpeoOpa3zoBaHue anredpandyeckux BbipazkeHuin». Otpadotka 3aaay Ne § KUM
oro

Hppayuonanvusie uucna



[IoHsTHE UppaUMOHAIBHOTO uwKcia. Pacno3HaBaHue UPpPAMOHAIBHBIX YHCEI.
[Tpumepsl gokazatensCTB B anrebpe. Jeticmeus ¢ uppayuoHaibHbIMU YUCTAMU:
VMHOOICeHUe, OelleHue, 8036e0eHUe 8 CIeneHb.

Mmuooicecmeso OeticmeumenbHuIX YUcel.

«YpaBHeHuUs1 M HepaBeHcTBaY». OTpadoTka 3a1a4y Ne 9 KUM OI'D.

Pasencmea

YucnoBoe paBeHCTBO. CBOICTBA YHUCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.
Ypaenenusa

[TonsiTne ypaBHEHHS W KOpHS ypaBHEHUs. [Ilpedcmasienue 0 pasHOCUTLHOCHU
ypaeuenuti. Qbaracme onpeoenenuss ypagHeHus (001acmos 0ONYCMUMbIX 3HAYEHUL
nepemeHHol).

Jluneitnoe ypagnenue u e2o Kopnu

Pemienne JnMHENHBIX  ypaBHEHUU. Jlumeltinoe ypagHnenue ¢  Napamempom.
Konuuecmeo kopmeii nuwnetinoco ypaenenus. Peuwienue nuuetinvix ypasHeHUll ¢
napamempom.

Keaopammnoe ypasnenue u e2o kopHu

KBagparueie ypaBHeHusa. HenosiHble KBajgpaTHble ypaBHEHHs. JIMCKpUMUHAHT
KBaJIpaTHOTO YypaBHeHHs. DopMyna KOpHEH KBaJIpaTHOTO ypaBHEHUs. Teopema
Buema. Teopema, obpamnas meopeme Buema. PemieHue KBaJapaTHBIX YpPaBHEHUI:
UCIIOJIb30BaHUE (OpMyNbl [JIi HAXOXACHUS KOpHEW, epaguueckuii memoo
peuienus, pasiodcenue Ha MHONCUmenu, noobop KOpHeU C UCHONb308aAHUEM
meopemvl Buema. Konuuecmeo kopHeli K6a0pamHo20 ypasHeHus 8 3a8Ucumocmu
om e2o ouckpumunauma. buxeadpamuvie ypaemenus. Ypasnenus, ceooumvie K
JUHEeUHbIM U Keaopamuvim. Keaopammuvle ypasnenus ¢ napamempom.

/Ipobno-payuonanvuvie ypasuenus

Pemiennie mnpocredmux — ApOOHO-TMHEHHBIX  ypaBHeHUM. Peuwtenue  OpobHO-
PAYUOHATBHBIX YPAGHEHUII.

Memoowl pewenus ypasHenuii: memoobl pABHOCUIbHBIX NPEO0OPA308aHUL, Memoo
3aMeHbl nepemeHHou, epaguueckuti memoo. HMcnoavzosanue ceoticme yHKYull
npu peuleHuy ypasHeHul.

IIpocmertiwue uppayuonanvrole ypasHenus auoa v Ax =a : "fﬂ X =J9{ 2 .

¥'=a
VYpaenenus suoa Ypasnenus 6 yenvix uucnax.
«BepositHOCTB coObITHIN» OTpadoTka 3amady Ne 10 KM OI'D.

Cayuaiinvie coobimusn



CrayyaiiHble ONBITHI (IKCIEPUMEHTHI), DJIEMEHTApHbIC CIy4dailHble COOBITHS
(ucxonpl). BeposiTHocTH 2nemeHTapHBIX cOObITHI. COOBITHS B CIy4YallHBIX
HKCIIEPUMEHTAX U OJArONpHUSTCTBYIOLIUE 3JIEMEHTapHbIe COObITUSA. BeposTtHocTH
ClIydaliHbIX COOBITHI. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Kiaccrnyeckue BEpOSTHOCTHBIE OMBITHI C HCIOJIb30BAHMEM MOHET, KYOUKOB.

«@ynkunu u rpapukn». Orpadorka 3agady Ne 11 KM OI'D.
Dyukyuu
Honamue ¢pynkyuu

JlekapToBbl KOOpPAMHATHI HA IUIOCKOCTH. {DOpMUpOBaHUE NPEACTABICHUNA O
METANPeIMETHOM TMOHATUU  «KOOpPAMHATB». CrHocoObl 3anaHus  (DyHKIMIL:
aHANUTUYECKUM, Trpaduueckuil, Tabauunbld. ['padux dynkuuu. Ilpumepsr
(GyHKUMNA, TOTy4YaeMbIX B IIPOLIECCE MCCIECIOBAHUS PA3JIMYHBIX pealbHBIX
IPOLIECCOB M PEIICHUs 3a1ad. 3HaueHHe PyHKUUU B Touke. CBoMCTBa (PyHKIIMIL:
o0nacTb  OMNpENENEHUs,  MHOXKECTBO  3HAUYEHUM,  HYJIH,  I[POMEKYTKH
3HAKOIIOCTOSIHCTBA,  YemHOCMb/HeuemnoCcmy, IPOMEKYTKH ~ BO3pacTaHus U
yObIBaHUs1, HauOoJIbIlIee U HaUMEHblIee 3HaueHusl. VccnenoBanrue pyHKIMM 1O €€

rpaduky.
Juneitnaa pynkyus

CpoiictBa M rTpaduK JIHHEHHOW (QYHKIMHU. YTI0BOM KOIPPUUMUEHT MPSIMOM.
Pacnonoxenue rpapuka JNUHEHMHOW (PYHKUIMU B 3aBUCUMOCTH OT €€ YTIJOBOIrO
koddunmrenTa U cBoOOAHOrO wWieHa. Haxoowcoenue xo3@@uyuenmos auHelHou
@YHKYUU nO 3A0AHHBIM YCIOBUAM. NPOXOAHCOEHUE NPAMOU yepe3 08e MOUKU C
3GA0aHHBIMU  KOOPOUHAMAMU, NPOXONCOEHUE NPAMOU uepe3 OAHHYI0 MOUYKY U
napanienbHou OAHHOU NPAMOU.

Keaopamuunasa Qpynkyusn

CaoiicTBa u rpaduk kBaapatuuHod ¢yHkuuu (mapadona). [locmpoenue epaguxa
K8aOpamuyHou OyHKYyuu no moukam

Oopamnas nponopuuUOHAIbLHOCHLb
y=K ok, _k
Caoiictea gyukuun ~ XY~ x ¥ = X . T'unep6ona.

«ITocaenoBareabHOCTH M nporpeccun» Otpaborka 3amay Ne 12 KM OI'D. (1
qac).

Ilocnedooeamenvnocmu u npozpeccuu

YucnoBass 1oCiIeq0BATENBHOCTh. [IpUMeEpbl YMCIOBBIX IOCIEIOBATEIBLHOCTEN.
beckoneuHble ociea0BaTeIbHOCTH. ApudMeTHIECKast IPOrPECCUs U €€ CBOMCTBA.
['eometpudeckas nporpeccusi. Qopmyna oowe2o yieHa u cymmol N Nepevix UieHos
apugmemuueckol u 2eomMempudeckoll Npocpeccull



«YucsoBble M OyKBeHHbIE BhIpazkeHus». OtpadoTtka 3agad Ne 13 KUM OI'D.
Yucnoevle u OyKeeHHble BLIPAICCHUS

BelpaxxeHue ¢ nepeMeHHOM. 3HaueHue BblpakeHHs. [loAcTaHOBKa BBIpAaXKEHUUN
BMECTO IIEPEMEHHBIX.

lle.]lble GbIPAINCEHUA

Crenenp ¢ HaTypaJbHBIM IIOKA3aTCJIEM MU C€C CBOMCTBA. Hp606p8,30BaHI/IH
BBIpEl)KGHPIfI, COACPIKAIIUX CTCIICHU C HATYPAJIbHBIM ITIOKA3aTCJICM.

OpHousneH, MHOrOwWIeH. /[eficTBHS ¢ OHOWIEHAMH U MHOTIOWIEHaMu (CIOXKEHUE,
BBIUMTAHUE, YMHOXEHHE). DOpMyabl COKpAIIEHHOTO YMHOXEHHUS: Pa3HOCTh
KBaJpaToOB, KBaJAPAT CYMMBI U Pa3HOCTH. Pa3iioxkeHne MHOTOWIEHa HA MHOKUTEIIN:
BbIHECEHHE OOIIET0 MHOXKUTENS 3a CKOOKH, TPYyNIIUPOBKA, IPUMEHEHUE (opMyll
COKpAILIEHHOIO YMHOXEHHs. KBaJpaTHBIM TpEeXWIEH, pa3joKEHHE KBAJPATHOTO
TPEXWICHA HA MHOKUTEIH.

«IIpakTnueckue pacuersl o popmyaam» Otpadotka 3amay Ne 14 KUM OI'D

BrlpaxkeHne ¢ nepeMeHHOW. 3HaueHWE BbIpakeHHs. [loacTaHOBKa BBIpaKEHUU
BMECTO IIEPEMEHHBIX.

ll €Jjibleé 6blPAINCCHUA

CreneHb ¢ HaTypaJlbHBIM TIOKa3zaTeleM U ee cBoicTBa. [IpeoOpazoBanus
BBIPAKEHUM, COIEPKAIIMX CTEIEHN C HATYypaJIbHbIM I10KA3aTEIEM.

OpnuouwieH, MHOTOUIEH. JlelcTBUS ¢ OJIHOUYIEHAMU M MHOTOWJICHAMH (CJIOXKEHUE,
BBIYUTAHUE, YMHOXKEHUE). DOPMYIIbI COKPALIEHHOTO YMHOXKEHHS.

«Cucremsl HepaBeHcTB». OTpadoTtka 3agau Ne 15 KM OI'D.
Cucmemul Hepasencmae

CucteMbl HEpaBEHCTB C OJHOW MepeMeHHOW. PemieHue cucteM HEpaBEHCTB C
OJIHOM TEePEMEHHON: JMHEWUHBIX, kgaopamubsix. U300pakeHre pEIIeHUs] CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM. 3alIUCh PELIEHNs CUCTEMbI HEPABEHCTB.

«I'eomerpuyeckne purypbl. Yriab». OtpadoTka 3amad Ne 16 KUM OI'3.
Benuuunw

Bennunna yrna. ['pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOTO TPEYroJibHUKA. BHEMHWII yroa TpeyroyibHHUKA.
CymMa yrioB TpeyrojbHUKa

«I'eomerpuyeckue purypsl. Jummabn». Otpadotka 3agad Ne 17 KM OI'D

Duzypul 6 2eomempuu u 8 OKpysHcarouiem mupe



['eometpuueckas ¢urypa. BHyTpeHHss, BHEWIHss 0OJacTH (QUIypbl, TpaHUILIA.
JIuauu M 00JIaCTH Ha TUIOCKOCTU. Bhimyknas u HeBbimyknas ¢urypsl. [lnockas u
Hertockast ¢urypsl. [lonarue Benmmuunbl. [{nuna. M3mepenue anunsl. Eaunuisn
U3MEPEHUS ITTUHBI

Boinenenue  cBOWCTB ~ 00BbekTOB.  DOpMHUpOBaHUE  MPEACTABICHUNH O
METaIrpeMETHOM TOHITHH «burypay». Touka, oTpe3ok, mpsiMasi, Jyd, JoMaHas,
IUIOCKOCTh, YIroJl, OuccekTpuca yrjla M €€ CBOHCTBA, BHJBl YIJIOB,
MHOTOYT'OJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cuMMeTpust reoMmerpuueckux ¢uryp. LleHTpanpHas cuMMeETpus
TeOMETPUUECKUX PUTYP.

«Ilnomaaps MHOTOyroJbHUKa». OTpadoTka 3amay Ne 18 KIMIM OI'D
H3zmepenusn u evtuucienus

[Tnomanu. @opMyJibl IUIOMEAAN TPEYTOIbHUKA, MTapajuieJorpaMmMa U €ro 4aCTHBIX
BUJOB, Tpameuuu, ¢opmyna I'epoHa, @opmynaa MIOMAAM  BBITYKIOIO
YETHIPEXYTOJIbHUKA, (POPMYJIbI JJIMHBI OKPYKHOCTH U IUIOIIA/IA KpyTa

«3mepenns u BoruncjaeHus». Orpadotka 3amgad Ne 19 KUM OI'D.
H3zmepenus u eviuucienus

[Tmomaau. GopmMyJibl IUIOMIAANA TPEYTOJIbHUKA, IapajuieiorpaMMa U €ro YaCTHBIX
BUJIOB, Tpamnenuu, Gopmysia IO BBITYKIOTO YEThIPEXyTroJIbHUKA, (POPMYIIbI
JUTMHBI OKPY>KHOCTH U Tomaau kpyra. [Lnomans npaBuibHOrO MHOTOYTOJIbHHUKA.

Teopema Iludaropa. TpuroHomerpuyeckue COOTHOIICHHUS B MPSMOYTOJILHOM
TpeyroyibHuKe. TpuroHomerpudeckue PyHKIUU yria.

«Teopernueckue acnekTby. OTpadoTka 3aaad Ne 20 KUM OI'D.

Teopernueckue acreKkThl, TEOPEMbI, AKCUOMBI, OTIpeIeTIeHUS, (POPMYIIbI, JIEMMBI.

TemaTuyeckoe MIIAHUPOBaHUE Kypca

Ne | Tema 3ansaTus OcCHOBHBIE BUJBI JEATEIBHOCTH yYaIIUXCSI Kon-Bo
4acoB
n/n | (Ne 3aganus B KUM)
1 Beruucnenus u BoinonHstoT apudmernueckue AeUcTBUS © 2
npeobpa3zoBanus (6 palOHaIbHBIMU YHCIAMU, BBIYUCIIAIOT 3HAYCHUS
3ananue KMM) YHUCIJIOBBIX BBIPAKEHNW, IEPEXOIAT OT OAHOU
(opMBI 3aIUCH YKCTIa K JPYrou
2 JleiicTBATENBHBIE N3006paxatoT yncia TouKkaMi Ha KOOpIUHATHON 2

gucina (7) IIPSIMOM, CPAaBHUBAIOT ICHCTBUTEIILHBIC YHCIIA,
BBINOJIHAIOT BBIYUCICHHS U TIPeoOpa3oBaHus,
BBITNIOJHSAIOT IPUKUIKY PE3yJIbTaTa BHIYUCICHUH.




[TpeoOpazoBanms
anredpanvecKux
BBIpaKeHHH (8)

BoInonHAIOT BEIUKCICHUS U TPE00pa3oBaHUs
apu(METHUECKUX BBIPAXKEHUH, TPUMEHSIOT
CBOMCTBa apu(pMETHUECKUX KBaJIPaTHBIX KOPHEH
U1 TIpeoOpa30BaHUs BEIPAKCHUN

4 VYpaBHeHUs U Pemaror nuHeliHbIe U KBaJpaTHbIE YPABHEHUS C
HepaBeHcTBa (9) OJIHO IepEMEHHOM, HEPABEHCTBA C OAHOMN
MIEPEMEHHOMN U UX CUCTEMBI
5 OyHKIMU U Tpaduku CTposT ¥ YuTarOT rpaduKu pa3IMIHbIN (YHKIIHA,
(11) YUTAIOT TpaduKy QyHKIHIA, OUCHIBAIOT C
MOMOILBIO (DYHKIMHA Pa3INYHbIe 3aBUCUMOCTH
MEX]y BETMYMHAMHU, HHTEPIPETUPYIOT rpaduKu
3aBUCUMOCTEHN
6 Yucnossle u BeimonssaoT npeoOpa3oBaHus anredpanyeckux
OyKBEHHBIE BBIp)XKEHUH, HAXOAAT 3HAUEeHUS OyKBEHHBIX
BbIpakeHus (13) BBIP)KEHUI, OCYILECTBIISAS HEOOXOAUMBIE
MOJICTAHOBKHU
7 [IpakTnueckue OCyIIEeCTBISIOT pacyeThl Mo GopMyJiaM, BRIPAKAOT
pacuetsl 1o GpopMmysiaM | 3aBUCUMOCTH MEX/Y BEJIMYMHAMU, BBIYUCIISIIOT
(14) 3HAYECHUS] YUCIIOBBIX BBIPAKCHUN
8 [IpakTuko- BbInonHAOT BEIYUCIEHMS U TIpeoOpa3oBaHus,
OpPHEHTUPOBAHHEIE OCYIIECTBIISIOT MPAKTUIECKUE PACUETHI, CTPOST U
3ananus (1-5) HCCIIEAYIOT MaTeMaTHYECKHE MOJIENIN, UCIIOJIB3YIOT
MpUOOpEeTeHHBIC 3HAHUSA U YMEHHS B IPAKTUIECKOM
JeSITebHOCTH
9 I'eomerpuueckue BeinonHseT 1eficTBUS ¢ TeOMETPUYECKHUMHU
¢urypsl. Yrisl (16) ¢burypamu, pemaroT IIIaHUMETPUUECKHE 3a/1a4H Ha
HaXO0XKJICHHE T€OMETPUUECKUX BEIUYHH (YIJIOB)
10 | I'eomerpuueckue Pacnio3Harot reomerpuueckue GpuUrypsl Ha
¢urypsl. Jnunst (17) IIJIOCKOCTH, Pa3JINYaroT UX B3aUMHOE ITOJI0KEHHUE,
1300pakaroT reoMeTpuyYecKre (PUryphl, peraroT
TUTAHUMETPUYECKHUE 33/1a491 Ha HaX0XKJICHHE
reOMETPUUECKUX BETMYHUH (JJIMH, YIJIOB)
11 | Ilnomanp Pacnioznarot reomerpuueckue GuUrypsl Ha
MHOroyroiapHuKa (18) | maockocTH, penaT IIaHUMETPHUECKUE 3a/1a41 Ha
HaXO0XXJICHHE T€OMETPHUYECKIX BEITNIHH
(momraneit), OCyIECTBISAIOT pacyeThl O
dhopmynam
12 | Usmepenus u OmnpenenstoT KOOPAMHATHI TOYKHU TUIOCKOCTH,
BbruucieHus (19) MIPOBOJIAT ONEPAIIH HAJ BEKTOPAMH, BEIYUCIISIOT
JUTHHY ¥ KOOPJIMHATHI BEKTOPA, YTOJI MEKIY
BEKTOpaMH, CHHYC, KOCHHYC M TAaHT€HC yTrja
13 | Teoperuueckue [IpoBoAT nOKa3aTeNbHBIE PACCYXKICHUS,

acnexTsl (20)

OIICHUBAIOT JIOTUYECKYIO MPABHIIBHOCTh
paccyXJICHUIA, PacIIO3HAIOT OMINOOYHBIC
3aKJII0UYEeHHUS




14 | Cucrembl HepaBeHCTB | PemiaroT ypaBHEHUs, HEpAaBEHCTBA U UX CUCTEMBI, 2
(15)
15 | BepostHocTb coObiTHil | HaxomsT BEpOATHOCTD CIy4aliHbIX COOBITHI B 2
(10) MPOCTEUIINX pacueTax
16 | IlocnemoBatensHOCTH | PacmosHaioT apudmerndyeckue U reoMeTpuiIecKue 2
u niporpeccu (12) MPOTPECCUU, PEIIAIOT 3a/1a49H C IPUMEHEHUEM
(opMyIIBI O0IIETO YWIEHA M CYMMbI HECKOJIBKUX
YJICHOB MIPOTPECCUU
17 | Pa6ora ¢ KM (uacth 2
1)
Utoro 34




