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MNOACHUTEJIBHASA 3AIIMCKA
Pabouas nmporpamma cocrapiieHa Ha OCHOBE:

1. denepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHAAPTa CPEIHETO
obmero oopazopanus (IIpukaz MunucrepcTsa npocsemenuss PO ot 17.05.2012
Ne413 « O6 yrBepxknennn @I'OC COO» ¢ u3meH.);

2. Yyeonoro mmana MKOY COIL Ne2 c.ii. Kaxyn na 2026 — 2027 yueOHbIi
rof.

AKTyaqbHOCTh BBEICHHS TPEIMETHOTO Kypca IO MaTEeMaTHKE B IIKOJIbHYIO
porpammy:

® TMPEAMETHBIA KypC TO3BOJISIET IUTAHOMEPHO BECTH JIOMOJHHUTEIBHYIO

JESITEIBLHOCTD 110 TPEIMETY, MO3BOJIIET TOPadOTaTh, YIIIYOUTh U PACHTUPUTD
y4eOHBII MaTepuall, BBI3BIBAIOIIUNA TPYJHOCTH, YTO CIIOCOOCTBYET OoJiee
yCHEUIHOMY BbINOJIHEHUIO EI'D;

® paccMOTpeHue OoJjiee CIOXHBIX 3aJaHUMd  CHOCOOCTBYET  Pa3BUTHIO

JIOTUYECKOTO MBITIUICHUS 00YJaIOIIUXCSl.

Y4uuTenp MaTeMaTHKU HE MOXKET OTPAHIYUTHCS paMKaMH CBOCH pabOThI TOJIBKO
oOy4eHHIO JeTel Ha ypoke. Ycrex yuuTens B paboTe OINpeAeNseTcsl HE TOJBKO
BBICOKHMM YPOBHEM YUCOHOM IEATETLHOCTH yUAITUXCSl Ha YPOKE, HO ¥ KPOTIOTIIMBON
«UEpHOBOI» pabOTON B Pa3IMUHBIX BHJIAX BHEYPOUHBIX 3aHsATHH. B kimaccax
O0OBIYHO UMEIOTCSl yYallluecs, KOTOPhIe XOTeIu Obl y3HATh OOJbIIE TOTO, YTO OHU
MOJIyJarOT Ha YPOKE, €CTh JIETH, KOTOPHIX HHTEPECYIOT 3aJadu «IOTPYyIHEEY,
3aJ1ayy MOBBIIICHHON CI0KHOCTH, 33J]a4 Ha CMEKaKy. [IpaBuiIbHO TOCTaBIICHHAS
M CHUCTEMAaTHYEeCKU TpoBoAMMAas paboTa, OCOOCHHO Ha TMPEAMETHOM Kypce,
MTOMOTAFOT PEIIUTh 3aIa4H:

o [IpuBuTHE MHTEpECA K MATEMATUYECKUM 3HAHUSM;

e Pa3BuTHE MaTEMaTHYECKOTO KPYro30pa;

¢ [IpuBHTHE HABBIKOB CAMOCTOSTEIHLHOU PaOOTHI.

B Hacrosiiee Bpemss OCHOBHOM U CaMOM Ba)KHOU 3aJjauyei Kypca MaTEMAaTUKHU
B CpEIHEH IIKOJE SBISIETCS OCBOCHUE YYAIIUMHCS CHUCTEMbl MaTeMaTUYeCKHX
3HaHWH, HopMUpOBaHUE OA30BBIX YMEHM, HEOOXOIUMBIX B TIOBCETHEBHOMW KU3HU
U TPYJIOBOM NEATETHLHOCTH, JOCTATOYHBIX /I U3YYCHHS] CMEKHBIX JUCIUILIAH U
MIPOJIOJDKEHUS 00pa30BaHMUS.

OCHOBHBIC IIETTM M 337]a4M PeaTn3alliy CoJIep KaHus Kypca:

CJIu:

- pa3BUTHEC MAaTEMATHYCCKHX, HHTEIUICKTYaIbHBIX CIIOCOOHOCTEH ydaIuxcs,
00O0OIIEHHBIX YMCTBEHHBIX YMEHUH;
- pa3BUTHE Y yYaIINXCs MPAKTUUECKUX HABBIKOB pemaTh 3a1a4du EI'D.
3ajayu:
- (hopMupoOBaTh y yUaImxcs HaBBIK PeIIeHnus 0a30BBIX U CTAaHAAPTHHIX 3a1a4 EI'3;
- TOATOTOBHUTH ydammxcs K mpoxoxaeHuio EI'D 6a3oBoro m mpoduiabHOTO
YPOBHEW;
- MPUOOIIUTH ydYaITUXCs K paboTe ¢ MaTEeMaTHIECKOM JINTEPATypOl 1 WHTEPHET
pecypcamy;



- CO31aThb IMOJOKUTCIIbHYIO MOTHUBAIIUIO O6yLICHI/I}I MaTCMaTHUuKeE.

COAEPXKAHUE YYHEBHOI'O KYPCA
JIENCTBUSA CO CTENEHAMH U KOPHSIMY;
[IpeoOpazoBanue anreOpanvyeckux BbIpaKEHUI,
[IpeobpazoBaHre TPUTOHOMETPUIECKUX BhIPAKECHUH;
BeposiTHOCTB COOBITHIA;

[IpakTHueckue pacueTsl MO GOpMyIaMm;
OyHKIMH U TpaduKy;

ITocenoBaTenbHOCTH U IPOTPECCUH;
Pemenune TekCTOBBIX 3a/1a4;

VYpaBHEHUs U HEPABEHCTBA;

CucreMbl HEpAaBEHCTB;

['eomeTpuueckue QUrypsl. YTIibl ¥ JIMHBI,
['eomeTrpuueckue purypsl. I1nommanm MHOrOyroJIbHUKOB;
[1nomaaym MHOTOTPAaHHUKOB U TEJI BPALLICHUS;
OOBbeMbl MHOTOI'PAaHHUKOB U TEJ BPAIICHHUS;
Pemenne BapuanToB EI'D.
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IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEGHOI'O KYPCA
Jluunocmmuule pesynomamol.
®opMHUpPOBaHUE LETOCTHOIO MUPOBO33PEHHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKHU.
Pa3BuTre MOpaJIbHOIO CO3HAaHUS M KOMIIETEHTHOCTHM B PEUICHUU MOPAJIBHBIX
po0JieM Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (POPMUPOBAHUSI HPABCTBEHHBIX UyBCTB
U HPaBCTBEHHOI'O IIOBEJICHUS, OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOIIECHHS K
HPABCTBEHHBIM MOCTYIKAM.
®opmMHpOBaHUE  KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOILIEHUH U
COTPYJIHUYECTBE.
®opMUpOBaHUE CIIOCOOHOCTH K IMOLIMOHAIBHOMY BOCHPHITHIO MAaTEMaTHUYECKUX
00BEKTOB, 33/1a4, PEIICHUMN, pacCyKICHUN
Memanpeomemuvie pezyromamsi 00yyeHuUs
Pezynamuenvie YY/|
OTIpeEsATh COOCTBEHHBIE MTPOOJIEMBI I MPUUYMHBI X BOZHUKHOBEHUS IIpU padboTe ¢
MaTeMaTU4eCKUMH O0BEKTAMH,
(dbopMynMpoBaTh COOCTBEHHBIE BEPCUM WM MPUMEHSTh YK€ U3BECTHbIE (POPMBI U
METO/IbI pEeLICHUS] MaTEMaTHUECKOH MPo0IeMbl, (POPMYIUPOBATh MPEANOI0KEHUS U
CTPOUTH THUIIOTE3bl OTHOCUTEIIBHO PaccMaTpUBAEMOro 00BbEKTa M MPEIBOCXUIIATD
pe3yNbTaThl CBOEH yueOHO-T103HABATEIbHON eI TEIbHOCTH;
ONpPENENATh MyTHU JOCTUKEHUS 1I€JIE W B3BEIIMBATh BO3MOKHOCTH pa3pellEHUs
OTNpeeeHHBIX Y4eOHO-TTI03HABATENIbHBIX 3a7]a4 B COOTBETCTBUU C ONPEEICHHBIMU
KPUTEPHUSIMU U 33]la4aMu;
BBICTpauBaTh COOCTBEHHOE 00Opa30BaTENbHOE MOJMPOCTPAHCTBO [IJISl pa3pelieHust




OTIpEICNIEHHOTO Kpyra 3a/ad, ONpeeNaTh W HAXOAUTh YCIOBHUS NI peali3aiuu
ujeH 1 1IaHoB (caMooOyUYeHHe);,

CaMOCTOSATENIbHO  BBIOMpaTh Cpead MpeAJIOKEHHBIX  pecypcoB  Haubosee
s¢exTuBHBIE U 3HAYUMbIE TpU paboTe C ONpeAeiIeHHOM MaTeMaTUYECKON
MOJIEIIBIO;
YMEThb COCTABJATH IUIAH PAa3pEIICHUsT OMPEAECICHHOTO Kpyra 3ajad, HCIOb3ys
pa3IMUHbIE CXEMBbI, PECYpPChl IIOCTPOCHUS JAMarpaMM, MEHTAJIBHBIX KapT,
MO3BOJISIFOIIMX MTPOU3BECTH JIOTUKO - CTPYKTYPHBIA aHAIU3 33/1a4U;
YMETh TUTAHUPOBATH CBOM 00pa30BaTEIbHBIN MAPIIPYT, KOPPEKTUPOBATH U BHOCUTH
ONPENICIICHHBIE HW3MEHEHUS, KAYECTBEHHO BIMSIONIME HA KOHEYHBI MPOMYKT
y4ueOHO-TI03HaBaTEIbHOU JIEATETLHOCTH;
YMEHHUE KA4eCTBEHHO COOTHOCHTh CBOM JIEUCTBUS C MPEABKYHIAEMBIM HTOTOM
y4eOHO-TI03HABATEIBHOU JCATEILHOCTH MOCPEACTBOM KOHTPOJISL U TJIaHUPOBAHUS
y4eOHOTO Tmpolecca B COOTBETCTBHUM C M3MEHSIOIMIMMUCA CUTYyallUsIMU U
MIPUMEHSIEMBIMU CPEJCTBAMHU M (hOpMaMU OpTraHU3allUd COTPYIHUYECTBA, a TaKKe
MHJUBUTyaJIbHON paOOThI Ha YPOKE;
YMEHHE OTOMpaTh COOTBETCTBYIOIIME  CpPEJCTBA  peaju3alud  pelieHUs
MaTEeMaTUYECKUX 3a7ad, MOJ0MpaTh HWHCTPYMEHTHI [IJI1 OLIGHUBAHHUS CBOEH
TPaeKTOPUU B pabOTE C MATEMAaTUYECKUMHU MOHATUSIMU ¥ MOJIEIISIMU;
Ho3nasamenwvnvie YY/1
YMEHHUE ONPEACNsATh OCHOBOIOJATAIONIIEE IOHATUE MW MPOU3BOJUTH JIOTHKO-
CTPYKTYPHBIA aHau3, ONPENENIATh OCHOBHbIC MPU3HAKU M CBOWCTBA C MOMOIIBIO
COOTBETCTBYIOIINX CPEJICTB U UHCTPYMEHTOB;
yMEHHUE MPOBOAUTH KJIacCU(PHUKAIIUIO 0OBEKTOB HA OCHOBE KPUTEPHUEB, BBIICISATH
OCHOBHOE Ha ()OHE BTOPOCTEIICHHBIX JaHHBIX;
YMEHHE TMPOBOJUTH JIOTUUECKOE PACCYXJECHUE B HAMNPABICHUU OT OOIIUX
3aKOHOMEPHOCTEW U3y4aeMOM 3a/1a4M 10 YaCTHBIX PACCMOTPEHHU;
YMEHUE CTPOUTH JIOTUYECKHE PACCYKICHUS Ha OCHOBE CHUCTEMHBIX CpPaBHEHHUM
OCHOBHBIX KOMIIOHEHTOB HM3y4aeMOT0 MaTEMaTHYECKOTO paszjena WIW MOJEIIH,
MOHATHSI WJIM KJIACCOB, BBIAEISASA OMPEACICHHBIE CYIIECTBEHHbIE MPU3HAKUA WIIU
KpUTEPUH;
YMEHUE  BBISIBISATH, CTPOUTh  3aKOHOMEPHOCTh, CBSI3HOCTh, JIOTMYHOCTH
COOTBETCTBYIOIIMX IIEMIOYEK PACCYKICHUM TIpu paboTe ¢ MaTeMaTHYECKUMHU
3aJlauaMu, yMeTh MOJPOOHO M CXKATO MPEACTABIATH JIETATU3AIMI0 OCHOBHBIX
KOMIIOHEHTOB IPH JI0KA3aTEIbCTBE MOHATHI U COOTHOIIEHUN Ha MaTEMaTUYECKOM
SI3BIKE;
YMEHHE OpPraHU30BbIBaTh MOUCK U BBISBIISITH MIPUYUHBI BOSHUKAIOUIUX MPOLIECCOB,
SBJICHHM, HanOoJiee BEPOATHBIE (haKTOPBI, 10 KOTOPHIM MAaTEMaTUYECKUE MOJIETH U
00BEKTHI BEYyT ce0s MO ONPEJEICHHBIM JOTUYECKUM 3aKOHAM, YMETh MPUBOIUTH
NPUYUHHO-CJICICTBEHHbIA aHAJIW3 TMOHATHM, CYXIEHUA W MaTeMaTHYECKHX
3aKOHOB;



YMCHHUE CTPOUTH MATCMATHYCCKYIO MOJCJIb IIPU 3aJdaHHOM YCJIOBHH, O6JI&,ZI&IOHI€I\/'I
OIIPCACIICHHBIMH XAPAKTCPHUCTUKAMU 00BeKTa IIpu HaAJIW4YUHN OIIPCACICHHBIX
KOMIIOHCHTOB CI)OpMI/Ipy}OH_[eFOCH mpeArnoJIaracMoro 1mMoHATHUA NI ABJICHUA,

YMEHHUE TMEPEBOJAUTh TEKCTOBYK) CTPYKTYPHO-CMBICIOBYIO  COCTaBJISIONIYIO
MaTEMaTUYECKOM 3a/lauyu Ha A3BIK TpaUuecKoro OTOOPAKEHUS - COCTABIICHHUS
MaTeMaTH4YECKOW MOJIEHU, COXPAHAIOIIEH OCHOBHBIE CBOMCTBA U XapAKTEPUCTUKH;
YMEHHE 3aJlaBaTh IUIAH PELICHUS MAaTEMAaTU4YeCKOM 3aJadd, pPEaJn30BbIBATH
QITOPUTM JEHCTBUIM KaK TMOIIArOBOM HWHCTPYKLUMU [JIs1 pa3peuieHus ydeOHo-
MMO3HABATEIbHOM 3a/1a4H;
YMEHHUE CTPOUTH J10KA3aTEIbCTBO METOIOM OT IIPOTUBHOTO;
yMeHHE paldoTaTh ¢ MPOOJIEMHON CHUTyallued, OCYIIECTBIISTh 00pa3oBaTelbHbBIN
MpoLleCC MOCPEACTBOM IOHUCKAa METOJOB W CHOCOOOB pa3peuieHus 3ajayu,
OTpeENATh TPAHUIIBI CBOETO 00Pa30BaTEILHOTO MPOCTPAHCTBRA;
YMETb OpPHUEHTUPOBATHCA B TEKCTE, BBIABILITH IJIABHOE YCJIOBUE 3alaudl M
yCTaHaBJINBATh COOTHOIICHUE PAaCCMATPUBAEMbBIX OOBEKTOB;
yMEHHUE TMEePEeBOJUTH, UHTEPIPETHUPOBATH TEKCT B HMHBIC (POPMBI MPEACTABICHUS
uH(pOpMAIUH: CXEMBI, IHarpaMMebl, rpadudecKoe NpeCTaBlIeHUuE JaHHbBIX;

Kommynuxamuenvie YY/
yMeHue paboTrarb B KOMaHie, (HOPMHUPOBAHHME HABBIKOB COTPYIHHUYECTBA U
y4eOHOr0 B3aMMOJCHCTBUSL B YCIOBHUSIX KOMAHIHOM WUIPbl WJIA HWHON (HOPMBI
B3aMMO/JICHCTBUS;
YMEHUE pACTIPENENATh POJIM U 33J]a4l B paMKax 3aHATHS, (POPMUPYS TAKKE HABBIKU
OpPraHu3aTOPCKOro Xapakrepa;
yMEHHUE OIICHUBATH MPAaBUILHOCTh COOCTBEHHBIX JICUCTBHM, a TAKKE ACATEIHHOCTH
JIPYTUX YYaCTHUKOB KOMaH/IbI;
KOPPEKTHO, B paMKax 3aJady KOMMYHHMKalUWUH, (POPMYIUPOBATH M OTCTAaWBAThH
B3MVISIAbI, ApPryMEHTUPOBATh  JOBOAbI, BBIBOJBI, A TaKXe€ BBIJBUIaTh
KOHTPAPTyMEHTHI, HEOOXOIUMBIE JIJISl BBISIBJICHUS CUTYaIlMU yCIieXa B PEIICHUN TON
WJIW MHOM MaTeMaTHUYSCKOM 3a/1auH;
YMEHHUE TIOJB30BAaThCSl MATEMATHUYECKUMHU TEPMHUHAMH ISl PEIICHHs] y4eOHO-
[MO3HABATEIbHBIX 33Ja4, a TAKXKE CTPOUTh COOTBETCTBYIOLIUE PEUYEBBIC
BBICKQ3bIBAHUSI HA MATEMAaTUYECKOM S3bIKE JUIsl BHICTPAMBAHUS MATEMaTUUYECKOM
MOJIEIIN;
yMETh CTPOUTh MATEMATHYECKHE MOJEIM C TOMOIIBK COOTBETCTBYIOILIETO
IPOrpaMMHOTr0 00eCreYeH s, CEpBUCOB CBOOOIHOIO OTAAIIEHHOTO JOCTYIA;
yMETbh TPAaMOTHO U YE€TKO, corjiacHo npaBuiaMm odopmienuss KUM-a EI'D 3anocuth
MOJIyYEHHBIE PE3YJIbTATHI - OTBETHI.

Ilpeomemnmnuwie pesyromamol:
(dbopMHpOBaHKE HABBIKOB MOMCKAa MAaTEMaTUUYECKOTO METO/a, aJilTOPUTMA U MOUCKA
pelleHus 3a1a4u B CTpYKType 3anau EI'D;
(opMupoBaHrE HABBIKA PEIICHUS] ONPEIEICHHBIX TUIIOB 337]a4 B CTPYKTYpe 3a1ad



EI'D;

yMEHHE padoTaTh ¢ TAaOJIUIIAMH, CO CXEMaMH, C TEKCTOBBIMH JTAaHHBIMH; YMETh
Hp@O6p330BBIBaTB 3HAKHW U CMMBOJIbI B 10KA3aTCJIbCTBAX U IIPUMCHSACMBIX MCTOAAX
JUTSI petieHust 00pa3oBaTebHbBIX 3a/1a4;

YMEHHUE MPHUBOJUTH B CHUCTEMY, COIOCTABIIATH, O0OOLIATh M AaHAJIU3UPOBATH
MH(POPMALIMOHHBIE KOMIIOHEHThl MAaTEMaTHUYECKOIO XapaKkTepa U YMETb IPUMEHATh
3aKOHBI ¥ IIPaBUJIA JJIsl PEIICHNS] KOHKPETHBIX 3a/1a4;

YMEHHE BBLICNATh TJIaBHYI0O U M30BITOYHYIO WH(GOpPMAIMIO, MPOU3BOAUTH
CMBICJIOBOE C)KaTHE MAaTEMATUYECKUX (DAKTOB, COBOKYITHOCTH METOJIOB U CIIOCOOOB
pELICHUsl; YMETh IMpPEACTaBIATh B CIOBECHOW (opMe, HUCHOJIb3YysS CXEMbl U
pa3iauuHble TaOMLbl, TpapUKU U JUarpaMMbl, KapThl MOHSATUN U KJIACTEpHI,
OCHOBHBIE UJICH U IUIaH PELICHUA TOM WIM MHOM MaTEMaTUYECKOM 3a1auu.



TEMATHYECKOE

IIVTAHUPOBAHMUE C

YKA3AHUEM

KOJIMYECTBA

AKAJEMHUYECKHX YACOB, OTBOAUMBIX HA OCBOEHHE KAXKJIONH TEMBI, U
BO3MOXHOCTD UCIIOJIb30BAHHUA 110 5TOU TEME 20P NJIN LIOP, KOTOPBIE
ABJAIOTCA YYEBHO-METOAUYECKUMU MATEPUAJTAMU

Kog- DIIEKTPOHHBIC
Ne BO4AcoB  y4eOHO- Jlata npoBeIeHUs
L Tema ypoka METOIUYECKUE
MaTepHalIbl
1-2 JIeficTBHsI CO CTEMEHIMHU U KOPHAMH 2 v bubmmor
eka [IOK
3-4  [[Ipeobpa3oBanue anreOpanyecKux| 2 v https://ege
BBIPKCHUI .fi pi.ru/bank/
5-6 [IpeoOpazoBaHe TPUTOHOMETPUIECKUAX 2 OTKPHTVHH Gank
BbIPaKCHII saganu ®UIIN no
7-8  [BeposATHOCTH COOBITHIA 2 9
v KHUTH,
0-10 [[IpakTHueckue pacyeTsl 1o Gpopmynam 2 CBOPHUKU,
BUJIEO-
11-12 |Oynkuun u rpaduku 2 PA3BOPBI:
https://onvid.org/part
13-14 [[TocnenoBaTeNbHOCTH U IPOTPECCHU 2 /math.htm
http://reshuege.ru/
15-16 |PemreHue TEKCTOBBIX 3a1a4 2 - OHJAalH TECTHI,
TECTHI, 3aJaHUs TI0
17-18 [YpaBHeHUs U HEpaBEHCTBA 2 [TUIaMm,
https://math100.ru
19-20 |Cucrembl ypaBHEHHH U HEPABEHCTB 2 /ege/ - noarotoska
K EID o
21-22 [[eomerpuyeckue GUrypsl. YIIIbl U JIJIUHbI 2 MaTCMaTHKE
(3a1aHysl IO TUIAM
23-24 [Ceomerpuueckue Gpurypsl. [nomau 2 1 TeCTI)
MHOTOYTOJIbHHUKOB
26-26 |[Inomaan MHOTOTPaHHUKOB U TEJ BPAICHHUS 2
27-28 |O0BEMbl MHOTOTPaHHUKOB M TeJl BpaLlCHUsI 2
29-34 |[Pemenue BapuantoB EI'D 6
UTOI'O 34
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[TPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUY
OCHOBHOM OBPA30OBATEJIbHOU ITPOT'PAMMBI

11 KJIACC
Kon "
IIpoBepsiemble TIpeIMeTHbIe pe3yJabTaTbl OCBOECHHSI OCHOBHOI
MpoBepsieMOro .
00pa3oBaTeJbHOM MPOrpaMMbl CPeHEro 001ero 00pa3oBaHusA
pe3yJbTara
1 Uuciia 1 BBIYUCICHUS
OrniepupoBaTh MOHATUSMU: HATYpaJIbHOE, IIEJI0€ YUCIIO; UCIOIb30BaTh
11 [PU3HAKK JCIMMOCTU I1EJbIX YHCEN, pPa3joKEHHE 4YHhCia Ha TMPOCTHIC
MHOUTEH JIJIs1 PEIICHHS 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHb C PAlMOHAIBHBIM [10KA3aTEIEM
13 OnepupoBaTh MOHATHSAMH:  jJorapudm  4yucia, JAECATUYHBIC U
' HaTypaJIbHbIE JTOrapupMBbI
2 'YpaBHEHHUS 1 HEPABEHCTBA
[IpuMeHsITh CBOWCTBAa CTENEHH [JIs NpeoOpa3oBaHUsl BBIPAKEHUM,
2.1 OTIEpUpPOBATh TOHATHUSIMU: TIOKA3aTeIbHOEC YpPAaBHEHHE U HEPABEHCTBO;
[peraTh OCHOBHBIE TUIIbI I0KA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB
BoIimonHAT, TpeoOpa3oBaHUS BBIPAKEHUN, COAEpPXKAIIUX JIOTAPU(PMBL;
b 5 OTIepUPOBATH TOHITHAMU: JIOTApU(PMUIECKOE ypaBHEHUE U HEPABEHCTBO;
' [peIIaTh OCHOBHBIE THIIBI JIOTAPU(DMUYECKUX YPaBHEHUN
1 HEPABEHCTB
2.3 Haxoauth pereHust npoCTEHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh TOHATHUAMU: CHUCTEMa JIMHEWHBIX YypaBHEHUH U €§
2.4 [pElIEHUE; UCTIOIb30BATh CUCTEMY JIMHEUHBIX YPaBHEHUN JJIs1 pELICHUS
[MPAaKTUYECKHUX 33]a4
b5 Haxoauts pemieHusT OpOCTEHIIMX CHCTEM U COBOKYITHOCTEM
' [pallMOHAIBHBIX YPABHEHHI U HEPABEHCTB
MonenupoBaTh peaibHble CUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
b 6 BBHIpOKCHUS, YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHIO 3aJa4H,
' ccieaoBaTh MOCTPOEHHBIE MOJENIM C HUCIOJIb30BaHHUEM anmapara
anreOphl
3 DyHKIIMU U TpaduKu




3.1

OnepupoBaTh TOHATHAMM: TepUOAMYECKass (DYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKLIMU, TOYKH 3KCTpeMyMa (YHKIUH, HauOojblliee U
HarMeHblee 3HaUeHNs (PYHKIIMH Ha IPOMEXKYTKE; UCTIOJIb30BATh UX JUIS

mccnenoBanus QyHKIUH, 3alaHHOM Tpadukom

3.2

OnepupoBaTh MOHATHSIMU: IpadUKU MMOKa3aTeIbHOM, JiorapudMuyeckon u
TPUTOHOMETPUYECKUX (PYHKIIMIA; n300paxarh UX Ha KOOPAMHATHOU

IIJIOCKOCTH W UCITI0JIB30BAaTh JJIsI PCHICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB

3.3

11300pakaTh Ha KOOpPAMHATHOW IUIOCKOCTH TpadUKH JTHHEHHBIX

ypaBHeHI/II;'I U HUCIIOJIB30BATh HX I PCHICHUA CHUCTCMbI JIMHEWHBIX

YpaBHEHHI

3.4

Vcnonb3oBath rpa@uku (yHKOUN IS UCCIENOBAHUS IPOLIECCOB U

3aBUCUMOCTEHN U3 IPYrUX y4eOHbIX TUCLMILINH

[Hauana MaTeMaTHYECKOT'O aHaIu3a

4.1

OnepupoBarb HNOHATHAMH: HETpepbIBHASA (QYHKIHS, MPOM3BOIHASL
(YHKIIMW; HCIONB30BaTh TEOMETPHUYECKUH M (U3WYECKHIA CMBICT

[TPOU3BOHOM JUIs peLIeHUs 3a1a4

4.2

Haxoouth IIPpOU3BOJAHBIC QJICMCHTAPHBIX Q)YHKHI/II\;I, BBIYHCIIATH

[TPOM3BOJIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO (PYHKIIHIA

4.3

crionp30BaTh MPOU3BOJIHYIO JUIl  UCclenoBaHus (YHKIMM Ha
MOHOTOHHOCTb M DKCTPEMYMBI, IPUMEHSATD PE3YJIbTAThI UCCIIEA0BAHUS

K IOCTPOCHHIO TpauKoB

4.4

I cmons30BaTh MPOU3BOAHYIO HJIA HAXOXKACHUA HAWTTYUIICTO PCHICHUA

B IIPUKJIAAHBIX, B TOM YHCJIC CONUAIBHO-O9KOHOMHUYCCKUX, 3a/la4aX

4.5

OHCpI/IpOBaTB TTOHATUSAMU ! HCpBOOGpaSHaﬂ U UHTCTpall; NOHUMATb

reoMeTpUUYECKU U PU3NUYECKHUI CMBICT MHTErpaia

4.6

Haxoaute nepBOOOpa3HbIe  AJNEMEHTapHBIX  (PYHKIMH, BBIYUCIATD

mHTerpai no gopmyne Hetorona — Jlelbuuma

4.7

Pemathb NPUKIAIHBIE  3aJa4d, B TOM  YHCIE€  COLMAJIbHO-
YKOHOMHMYECKOTO u ¢buzngeckoro Xapakrepa, cpencTBaMu

MaTCMAaTHUYCCKOI'O aHaJiu3a




[TPOBEPAEMbDIE DJIEMEHTDBI COAEPXXAHIMA

Kon IIpoBepsieMblIii 31eMeHT COepKAHUA

1 Uucna 1 BEIYMCIICHUS

11 HatypanbHble u nensie yucina. [IpusHaku 1eIMMOCTH LENbIX YHCeN

12 CtemneHs ¢ pallOHAIbHBIM NOKa3areneM. CBONCTBa CTEEHU

13 Ulorapudm uncna. [lecaTuanble 1 HaTypalbHbIE JTOrapupMbl

2 'YpaBHEHHUS 1 HEPABEHCTBA

2.1 [TpeoOpa3oBaHue BEIpaXCHUH, COAECPIKAIINX JTOTapUPMBI

2.2 [TpeoOpazoBaHue BHIPaKEHUI, COAEPKAIINX CTEIICHH C PAlMOHAILHBIM MTOKa3aTeIeM

2.3 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB

2.4 [loka3aTenbHbIE YPABHEHUS U HEPABEHCTBA

2.5 Ulorapudmudeckre ypaBHEHHS H HEPaBEHCTBA

b6 CucreMbl JUHEMHBIX ypaBHEHHUIl. PelleHue NpUKIaAHBIX 3a4a4 C TOMOUIBIO CHUCTEMB]]
IMTMHENHBIX ypaBHEHUI

2.7 CHcTeMBbl U COBOKYITHOCTH PallMOHAJIBHBIX YPaBHEHUH U HEPABEHCTB

g [IpuMmeHeHue ypaBHEHHH, CHCTEM M HEPABEHCTB K pEIICHUI0 MaTeMaTHYeCKHX 3ajad WU
3aja4y M3 Pa3InUHbIX 00JacTell HAyKU U PeabHOM KU3HU

3 DOyHKIMA U TpaduKn

3.1 Dynkuusa. [lepuogmueckue ¢pynkiun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMH. MaKCUMYyMBI H
MUHHMYMBI (pyHKIIMU. Hanbonpiiee 1 HanMeHbIee 3HaueHue (QYHKIIMN Ha TIPOMEXKYTKE

3.2 Tpuronomerpudeckne GyHKIIMH, NX CBOWCTBA U TPpadUKH

3.3 [TokazarenbHas u Torapupmudeckas GyHKINHU, UX CBOHCTBA U Tpadukn

3.4 Vcnonb3oBanue rpadukoB PYHKIUN JIJIS PEIICHUS YPABHCHUN M JIMHEHHBIX CUCTEM
Vcrionp3oBanue TpapuKoB QYHKIMHA Ui HMCCIEJOBAaHUS TPOIECCOB M 3aBUCHMOCTEH,

3.5 KOTOpbIe BO3HUKAIOT MPU PEIICHWW 3a]ad W3 JIPYTMX Y4YeOHBIX MPEIMETOB U PealbHON
PKU3HU

4 [Hauana MmaTeMaTH4eCKOro aHaIM3a

4.1 HenpepbiBable GyHKINH. MeTOI MHTEPBAIOB IS PELICHUs] HEPABEHCTB

4.2 [TpouseoaHas pyukuu. ['eomerpudeckuii M GU3HMUECKUN CMBICT IPOU3BOIHON

4.3 [Ipon3BogHBIE 3JEMEHTAPHBIX (I)XHK]_[I/II/I. @opMysIbl HAaXOXKACHUS TPOU3BOJHOW CYMMBI,
MPOU3BEICHHS U YACTHOTO (hYHKIIUH

14 [IprMeHeHrEe MPOM3BOJHON K HCCIEAOBAHHIO (YHKIMA Ha MOHOTOHHOCTH M IKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro 1 HAMMEHBILET0 3HaYeHUS! PYHKIMH Ha OTPe3Ke

45 [IpuMeHeHre MNPOU3BOAHOM JUIsI HAXOXKACHUS HAWIYUYLIEro pPEHIeHUs B MPUKJIAJHBIX]
Bagadax, sl ONpeiesIeH sl CKOPOCTH Ipoliecca, 3aJaHHOro (OpMYIIOi nium rpadrukom

4.6 [lepBooOpazHas. Tabnuma nepBooOpa3HBIX

4.7 MHTerpan, ero reoMeTpuYeckuii ©  (PU3MUECKHH CMBICA. BbIUHCIIEHHE WHTErpaiga Iio|

¢dopmyiie HeroToHa — JleliOHuIIa
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ITPOBEPAEMBIE HA EI'D [10 MATEMATHUKE TPEBOBAHUA K PE3VJIbTATAM

OCBOEHU I OCHOBHOI OEPA3OBATEJILHOM ITPOTPAMMGBI CPEJTHET'O

OBIIEI'O OBPA3OBAHUA

Kon
MpoBepsieMoro
TpeOOBaAHUA

[IpoBepsiemble TPeOOBaHMSI K MIPEIMETHBIM pPe3yJbTaTaM
0CBOEHHSI OCHOBHOM 00pa3oBaTe/ibHOIl MPOrpaMMbl CpeHero 00Iero
00pa3oBaHus

BnageHue MeTogaMHM J10Ka3aTeiabCTB, aJTOPUTMaMU PpELICHUS 3a/ay;
yMeHue (QOpMYIHpPOBaTh M ONEPUPOBATh IOHSTUAMU: OIpEJEIICHHE,
AKcHOMa, Teopema, CIIEJICTBUE, CBOMCTBO, IPU3HAK, JOKAa3aTEJbCTBO,
PaBHOCHJIbHBIE (DOPMYIUPOBKU; NMPUMEHATh UX; YMEHHE (OPMYIHPOBATH
00paTHOE M MPOTHBOIIOJIOKHOE YTBEP)KICHHE, NPUBOJUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHIYKLUY;
[IPOBOAMTD JI0KA3aTEIbHbIE PACCYXACHUS MIPU PEILICHUH 3a]1a4, OLIEHUBATh
JIOTMYECKYI0  IPaBUIBHOCTb  PACCYXKACHUH; YMEHHE OIEepUpOBaTh
[OHSTUSIMU: MHOYKECTBO, IOJAMHOXECTBO, OIEpAllMU HaJ MHOXECTBaMH;
YMEHUE  MCIIOJIb30BaTh  TEOPETHMKO-MHOXKECTBEHHBIH — ammapar — Juisd
ONMCAHUS PEATBHBIX MPOLIECCOB U SBJICHUN U IPHU PEIICHUU 337ad, B TOM
quciIe U3 APYruX y4eOHBIX IPEAMETOB; YMEHUE ONEepPUPOBAThH MOHATUSMU:
rpad, cBs3HBIA rpad, mepeBo, muKI, Tpad HA IUIOCKOCTH; yMEHUE
3ajaBaTh U

ONMKCHIBAaTh Tpadbl Pa3IMYHBIMU CIIOCO0aMU; HCMOJIb30BaTh rpadsl mpu
[peIIeHNN 3a1a4

'YMeHne omnepupoBaTh MOHATHSMHU: HATypalbHOE YHCIIO, IIE€JI0€ YHUCIIO,
CTETEHb C LIEeJBIM MOKa3aTeIeM, KOPEHb HAaTYpaJIbHOW CTENIEHH, CTETIEHb C
[pallMOHAIBHBIM TOKA3aTeJIEM, CTENEHb C JIEUCTBUTENIbHBIM ITOKA3aTEIIEM,
morapudmM uuciIa, CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJBLHOTO YHCIA,
OCTaTOK MO MOJYJI0, PalMOHAJIBHOE YHCIIO, HUPPALHOHAIBHOE 4YHUCIO,
MHOXXCCTBAa HATypaJbHbIX, MLOCJbIX, pPalMOHAJIbHBIX, HCﬁCTBHTGJ’IBHLIX
qrcell; YMEHHE HCIOIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINN 001uit
MeuTeNlb W HaWMEHbIee oOiiee KpaTHoe, anroput™m EBkimmma mpu
[PEIIEHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULUOHHBIMH CHCTEMaMHU
CUMCJICHUA,; YMCHHUEC BBITIOJHATH BBIYUCICHUC 3HAYEeHUI U npeo6pasoBaH1/I$[
BEIPXKEHUI CO CTEMEeHSMH WM Jorapudmamu, MnpeoOpa3oBaHus IPOOHO-
palrOHAJIBHBIX BBIp&)KGHPIfI; YMCHHC OICpHUpoOBaATH IIOHATUAMMU.
MOCIIe0BATENbHOCTh, apu(MeTnyecKass MPOrPeccusi, TeoMeTpudecKas
rmporpeccusi, OECKOHEYHO YOBbIBaoIlasi TeOMETpUYEecKass IpPOTrpeccHs;
YMEHUE 3a/laBaTh IOCIIEOBATEIbLHOCTH, B TOM 4YHUCJIE C T[OMOUIbIO
PEKYPPEHTHBIX (POPMYI; YMEHHUE ONEPUPOBATh MOHATUSMU: KOMILJIEKCHOE
YUCJIO, CONPSDKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb W  apryMEHT
KOMIUIEKCHOTO  4ucia, (¢GopmMa  3alUCHd  KOMIUIEKCHBIX  YHCEl
(reomeTpudeckasi, TPUTOHOMETpUYECKass © anreOpanyeckas); yMeTbh
IMIPONU3BOJUTH apI/I(i)MeTI/I'-IeCKI/Ie )ICfICTBI/IfI C KOMIIJICKCHBIMH 4YHUCJIaMHU,
MPUBOAUTH  MPUMEPHl  KMCHOJB30BaHUS  KOMILUIEKCHBIX  YHCEJN;
ONEPUPOBATh MOHATUAMU: MaTpula 2x2 u 3x3, onpeAeauTeab MaTPUILbI,
TEOMETPUYECKUI CMBICII OIPEIETUTENS
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YMeHue omnepupoBaTh MHOHATHUSMU: paliOHaJbHBIC, HppalOHaIbHbIE,
MoKa3zaTelbHbIE, CTEHNEHHbIC, Jorapudmuyeckue, TPUTOHOMETPHUUECKUE
YpaBHEHUST M HEPABEHCTBA, WX CHUCTEMbI; yMEHHE OINEPUPOBATH
MOHSATUSIMHU: TOXJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPaBHEHMM U HEPaBEHCTB, PaBHOCUIBLHOCTh
YpaBHEHUH, HEpPaBEHCTB W CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpaBEHCTBA W CHUCTEMbI C TOMOIIBIO PA3IMYHBIX NPUEMOB; pelIaTh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C TMapaMeTpoM; IPUMEHSTh
YpaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHHUS] MaTEMaTUYECKUX
3ajay U 3a]a4 U3 pa3Iu4HbIX 00JacTel HayKH U peasibHOM KU3HU

YMeHue onepupoBarh IMOHATHAMHU: (QYHKUUS, YETHOCTh (YHKIIMH,
MEPUOIMYHOCT (YHKIMH, OTPAaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(byHKLIMHU, SKCTpeMyM (DyHKIMM, HauOoJblllee U HauMEHbIEe 3HAuYCHUs
(yHKIMK Ha MPOMEXYTKE, HETpephIBHAS (PYHKIUSA, aCUMIITOTHI Tpaduka
(dyHKLIMU, TepBas U BTOpas MPOU3BOJHAS (DYHKIMM, T€OMETPUUYECKUI U
(U3MYeCKUii  CMBICI TPOM3BOIHOW, TEpBOOOpasHas, ONpeAeIEHHbIN
MHTErpaji; yMEHHE HaXOJUThb ACUMOTOTHI rpaduka (yHKLUHU; yMEHHUE
BBIUMCIISATh  [POU3BOJHBIE  CYMMBI, IPOU3BENEHHUS, YacCTHOIO U
KOMIIO3ULIUN (YHKLUH, HAXOIUTh YpPaBHEHHE KacaTelbHOH K rpaduky
(YHKIMM; yMEHHE HaXOAUTb IPOU3BOJHBIE 3JEMEHTAPHBIX (PYHKIIMIA;
YMEHUE HCIOJIb30BaTh IMPOMU3BOJHYIO JUISI HCCIEI0BaHMs (YHKIHH,
HAaXOJUTh HauOOJIbIIME W HAaWMEHBbIIME 3HAYEHUsS (QYHKIMM; CTPOUTH
rpaMKd MHOTOYJIEHOB C HCIOJIb30BAaHUEM almapara MaTeMaTH4eCKOIro
QHAINM3a; NPUMEHATH IPOMU3BOJHYIO JUISl HAXOXKJIEHUS HAWIy4llIero
pEIIEHUs] B TPUKIAOHBIX, B TOM YHCJE COLUAIbHO-D)KOHOMUYECKUX U
(bu3HYecKUX 3a7adax; HaXOJUTh IJIOMAIU U 00BbEMBI PUTYP C TTOMOIIBIO
MHTETpasia; NIPUBOJUTH NPUMEPBl MaTEMaTHYECKOIO MOJAEIUPOBAaHUA C
[TOMOILIBIO

I pepeHIMaIbHbIX YpaBHEHUH

'YMeHue oneprupoBaTh NOHATUAMU: rpaduk QyHKUIKH, oOpaTHas QyHKIUS,
KOMIO3UIMS (DYHKUMNA, JTuHEHHass (yHKUUS, KBaapaTU4Has (yHKIuS,
panyoHanbHass (QYHKIUS, CTeneHHas (QYHKLIUSA, TPUTOHOMETPUYECKHE
(GyHKIIMM, OOpaTHbIE TPUTOHOMETpUUYECKHE (YHKIUH, MOKa3aTejabHas U
norapupmuueckas (QyHKUUH; YMEHHE CTPOUTh TpapuKd H3YYEHHBIX
(GyHKIME,  BBINOJMHATH  IpeoOpazoBaHuss  TrpadukoB  (QyHKIUH,
MCTIOJIb30BaTh TpauKH Il U3y4eHHs MPOIECCOB U 3aBUCHUMOCTEH, MpHU
pelIeHnn 337ad U3 JAPYTUX y4eOHBIX NMPEAMETOB M 3ajady U3 peajbHOU
DKU3HHM;, BBIpaKaThb (OPMYJIaMU 3aBHCUMOCTH MEXIY BeIMYMHAMU;
MCIIOJIb30BaTh CBOMCTBA M Trpapuku (QYHKIHMI JUIsl pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJ]au ¢ MapamMeTpaMy; H300paxaTb Ha KOOPAMHATHOMN
[JIOCKOCTH MHOXKECTBA PEIICHUN

YPaBHEHUI, HEPABEHCTB U UX CHCTEM

'YMeHue pemiath TEKCTOBBIE 33Jaud pa3HBIX TUIOB (B TOM YHCIE Ha
MPOIICHTHI, J0JIM M YacTH, Ha JBM)KEHUE, pabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 33Jauu W3 00JacTH yNpaBieHUS JTUUYHBIMH U CEMEUHBIMU
(MHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI 110 YCIOBHUIO 3aJayd, HCCIENOBATh IIOJIYYEHHOE peUICHUE U
OLICHUBATh IPaBAONOJIO0HOCTh pE3yIbTATOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTYyallMd Ha SA3BIKE MAaTEMAaTUKH,

COCTABJIATh BBIPAKEHHS, YPABHEHHs, HEPABEHCTBA U UX CHCTEMBI I10

12



YCJIOBHIO 3a/1a4i, UCCIEA0BATh IIOCTPOEHHBIE MOJEIN C UCIOIb30BAHUEM
annapara ajreOpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN PE3yJIbTaT

'YMeHune omnepupoBaTh MOHATUSMH: cpelHee apupMeTHdecKoe, MearaHa,
HauOoJIbIlIee 1 HAaMMEHBIIIEES SHa4YCHUA, pasMax, AUCIICPCUs, CTAHAAPTHOC
OTKJIOHEHHE YHCIIOBOTO HAaOOpa; yMEHHE H3BIIEKaTh, WHTEPIPETUPOBATH
MH(OpPMAaLKIO, IPEACTABICHHYIO B Ta0JIMIaX, Ha JuarpaMMax, rpapukax,
OTPaXKAIOLIYI0 CBOIMCTBA peabHBIX MPOIIECCOB U SBJICHUI; NMPEICTABIATH
MHPOpPMALIMIO C TOMOIIBIO TAaONWMIl M JAWarpamMM; HCCIIEIOBaTh
CTaTHCTUYECKHE JaHHbIC, B TOM YHCJIE C IMPUMEHEHHEM TpadHuecKuX
METOZOB W AJIEKTPOHHBIX CPEACTB; TrpaduyecKu UCCIIEI0BATh
COBMECTHBIC HAOIIOACHUS C IIOMOIIBIO

arpaMM pacCeMBaHMUs M JIMHEHHOW perpeccuu

'YMeHHE OIepupoBaTh IOHATUAMM: CIIyYalHBIM ONBIT M CIy4ailHOE
cOOBbITHE, BEPOATHOCTb CIy4YaHOTO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSITHOCTb C HCIHOJb30BAHUEM TIpadUuecKuX METO/I0B; INPUMEHATh
(opMyJibl CIIO)KEHHST M YMHOXKEHUS BEpOSTHOCTEH, (HOpMYIly MOJHOM
BEPOSTHOCTH, (popmyny bepHymnu, komOuHaTOpHBIE (AKTBl U (POPMYIIBI;
OLICHUBATh BEPOSITHOCTU pEAJbHBIX COOBITUH; yMEHHE OIEePHUPOBATH
[OHATUAMM: CllydaliHas BEJIMYMHA, PAaCIpElElICHUEe BEPOSTHOCTEH,
MaTE€MaTH4eCKOe OKHMJIAaHHWE, AUCHEPCHS M CTAaHAApPTHOE OTKJIOHEHHE
ClyualiHOW  BENUYMHBL, (DYHKIUM  paclpeleNeHuss U IUIOTHOCTH
[PaBHOMEPHOT0, IIOKA3aTEIIBHOIO U HOPMAJIBHOIO PACIPEICIICHUN; YMEHUE
MICIIOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACIpPEACIICHUN Ul peLlIeHus 3a/1ad;
3HAKOMCTBO C MOHSTHUSIMM: 3aKOH OOJIBIIMX YHMCEJ, METOAbI BHIOOPOUHBIX
MCCICNOBAHUM; YMEHHME IMIPUBOJWUTHL IIPUMEPbl IPOSBIECHUS 3aKOHA
OONBIIMX YHCEN B HPUPOJIHBIX MU OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OIIEpPUPOBATH MOHATHAMU: COYETAHUE, NEPECTAHOBKA, YUCIO COYETAHUU,
YUCIIO  TepecTaHoBOK; OuHOM  HplOoTOHa;  yMeHuWe  IPUMEHATH
KOMOMHATOPHBIE (DAKTBI M PacCyKJIEHHs JUIsl pelIeHus 3ajay; OLlEHUBATh
BEPOATHOCTH PEAIbHBIX  COOBITH; COCTABJIITh  BEPOSITHOCTHYIO
MOZCIb U

MHTEPIPETUPOBATH NOJYYECHHBIN PE3YyJIbTAT

'YMmeHne ONCprupoBaTh IIOHATUSAMU: TOYKa, npsmas, IINIIOCKOCTD,
[MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUUHA YTJIa, IUIOCKUWA yroJi, ABYTPAHHBII
YTOJI, TPEXTPAHHBIN yroJjl, CKPEIIUBAOIIMECS MPAMBIE, MapAJUIEIbHOCTh U
MCPICHAUKYIIAPHOCTh NPAMBIX H HJIOCKOCTGI;'I, yroia MeExay HIpsaMbIMU,
YTOJI MEXAY IMpAMOM M IUIOCKOCTBIO, YIrOJ MEXKIYy IUIOCKOCTSMHU,
[PACCTOSHUE OT TOYKHA JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMU,
[PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHE MCIOJIb30BAaTh INPU PEIICHUU
3aga4 U3Y4YCHHBIC (1)aKTI)I U TCOPEMBI INIAHUMETPHUH, YMCHUEC OLICHHUBATDH
pa3Mepbl 00BEKTOB OKPYKAIOIIIETO

MHpa, CTPOUTH MATEMATUYCCKHUE MOJCIN C IMOMOMIBIO T'€COMETPHUYCCKUX
MMOHATHH U BCJIIMYHMH, PCIIATh CBA3AHHBLIC C HUMU IMMPAKTUYCCKHUEC 3a/1a4n
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'YMeHue omnepupoBaTh MOHATUSIMM: IUIOIMIAAL (GUTYPBI, 00BEM (QUTYDHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOIPDAaHHHUK, CEYEHHE MHOIOIPaHHUKA,
KyO, Mapajuleienunes, Npu3Ma, NUpaMuaa, (Gurypa U IMOBEPXHOCTb
BpallleHUs, LWIMHAP, KOHYC, map, cdepa, IUIOMmaab

chepbl, IUIOLIaJb IOBEPXHOCTU MNUPAMUIBI, IPHU3MBI, KOHYCa,
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[MIMHIpa, 00bEM KyOa, MPSIMOYTOJIBHOTO Mapaliiesienuneaa, mMupaMuibl,
[PU3MBL, IWIMHIpPA, KOHYcCa, IIapa, pa3BEPTKAa MOBEPXHOCTU, CEUCHUS
KOHyca U LIWJIMHAPA, ApaJIJIEJIbHBIE OCU WJIM OCHOBaHMIO, CEYEHHE LIapa,
[JIOCKOCTh, Kacamomascs cdepbl, UUINHApPA, KOHYCa; YMEHHE CTPOHTH
CCUYCHWE MHOTOTPAaHHUKA, HW300pakaTh MHOTOTPAHHUKH, QUTYpBl U
[MOBEPXHOCTU BpAIICHUS, HUX CEUYEHHUS, B TOM UYHUCJIE C TOMOIIbIO
PIIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSTHh CBOICTBA I'€OMETPUUYECKUX
buryp, caMoCTOSATENbHO (HOPMYIUPOBATh OMPENEICHUS U3y4aeMbIX
(buryp, BEIIBUTATh TUIOTE3bI O CBOMCTBAX M MPHU3HAKAX T'€OMETPUUCCKUX
¢buryp, 000CHOBBIBATh WIH ONpOBEPraTh ux; yMEHHE
[TPOBOAUTD

Kiaccupukanuioo (Uryp 1O pazIUYHbIM  IPU3HAKaM, BBIMOJIHSITH
HE0OXO0IMMBIE JOTIOJIHUTENbHBIE TOCTPOCHUS

11

VYMeHue OomepupoBaTh IOHATHUAMHU: JBM)KEHHE B  IPOCTPAHCTBE,
napayulebHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
[MOBOPOT, MpeoOpa3oBaHWe TMOJAO0HWs, TMOJOOHBIE QUTYPBI;, YMEHUE
pacrio3HaBaTh paBHBIE M MOAOOHBIE (QUTYpPBI, B TOM 4YHUCIE B NPHPOE,
MCKYCCTBE, apXUTEKTYpE; NCIOIb30BATH TEOMETPUICCKHE OTHOIICHUS TIPU
pEUICHUH 3a7a4; HaXOJUTh T€OMETPHYECKHE BEIMYHMHBI (JUIMHA, YTOJI,
TUI0Iaab, 00BEM) MPU PEIICHUH 3a/1a4 U3 APYIHX y4eOHBIX MPEIMETOB U
13 peajbHOM JKM3HU; YMEHHE BBIYHUCIATH TI'C€OMETPUYECKUE BEITUYHHBI
(MHA, Yroj, IUIOIAAb, OO0BEM, IUIOMIAJ s MOBEPXHOCTH), HCIIOJIB3YS
M3ydeHHBbIC (OPMYIIBI U METOABI, B TOM YHCIIE: IUIOUIA]b MOBEPXHOCTH
[UpaMuJIbl, IPU3MBI, KOHYCA, WIMHApA, IUiomanb chepsl; 00bEM KyoOa,
MPSMOYTOJIBHOTO Tapajulesienunesia, NUpaMHuIbl, TMPU3MBL, IUIUHIPA,
KOHyCa, IIapa, YMEHHE HaXOIHTh

OTHOLIEHUE 00bEMOB MOAOOHBIX (UTYp

12

'YMeHue onepupoBaTh MOHATHUSAMU: MPSMOYIrojbHAs CHCTEMa KOOPAMHAT,
BEKTOP, KOOPJAMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNUE BEKTOpa Ha 4YMCJIO, pa3jiokeHHe BeKTopa mo Oaswucy,
CKaJIIpHOE IPOU3BEICHUE, BEKTOPHOE IIPOM3BEACHUE, YOI MEXIy
BEKTOPAMM; YMEHHUE MCIIOIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ
ISl pellieHUs] TEOMETPUYECKUX 3a/ad U 3a7ay

NPYTuX y4eOHBIX MPEIMETOB

13

'YMeHue BbIOMpaTh MOAXOAIIMM METO AJIsl pelIeHus 3a1a4u; TOHUMaHNe
3HAYMMOCTH MAaTeMaTUKM B M3YYEHHUU TMPHUPOJIHBIX U OOIIECTBEHHBIX
[IPOLIECCOB W SBJICHUH; YMEHHE pAclO3HABATh NPOSBICHUE 3aKOHOB
MaTeMaTUKd B HCKYCCTBE, yMEHUE  IPUBOAUTH  IIPUMEPHI
MaTeMaTHYeCKNX OTKPBITUM POCCHUMCKOM UM  MHPOBOM

MaTeMaTHYeCKON HayKH

14



I[NEPEYEHb 3JIEMEHTOB COIEPXXAHNWA,

[TPOBEPAEMbIX HA EI'D 11O MATEMATHUKE

[IpoBepsieMblii 3J1eMEHT COePKAHMS

Kon

1 Uuncna u BBIYUCIICHUS

1.1 HatypanbHble u 1iensle uncia. [Ipu3Haky 1e1MMOCTH LETbIX YUCel

10 ParronanbHble yucna. OOBIKHOBEHHBIE M JIECSATUYHBIE JIpOOM, IPOLEHTHI,
OCCKOHEYHBIC TTEPUOIUUECKHE TpodH

13 AprdmMeTniyeckuii KOpeHb HaTypalibHOW creneHH. JleHcTBHS ¢ apudMeTHueCKUMH
KOPHSIMU HAaTypaJIbHOW CTETIEHU
Crenenb ¢ uenblM MnokaszatesneM. CTelneHb ¢ palUOHAIbHBIM  I10Ka3aTelseM.

14 CBONiCTBa CTEIICHU

15 CuHyc, KOCHMHYC M TaHITE€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTa

1.6 Ulorapudm yucna. JlecaTuynbie 1 HaTypaibHbIE JIOrapu(Mbl
JlelicTBUTENbHbIE yucna. Apudmernyeckue Omnepauuu ¢ JIeHCTBUTEIbHBIMU

1.7 urcaamu. [IpuOmkE€HHBIC BBIYMCICHUS, TMpaBWIIA OKPYTJICHUS, MPHUKHIKA W
OLIEHKA pe3yJIbTaTa BIYMCICHUI

1.8 [IpeoOpazoBaHue BhIpAXKCHUIM

1.9 KoMIuiekcHble uncia

2 YpaBHEHMS U HEpaBEHCTBA

2.1 L{esibie 1 pOoOHO-paOHATLHBIE YPaBHEHHUS

2.2 ppatnoHaibHble ypaBHEHMUSI

2.3 TpuroHomeTpruyeckue ypaBHEHHs

2.4 [lokazarenabHbIE U JOTapU(PMUUECKUE YPaBHEHUS

2.5 [{enpie 1 APOOHO-paAIIMOHAIBHBIC HEPABEHCTBA

2.6 ppatnoHanbHble HEPaBEHCTBA

2.7 [lokazarenabHbIe U JorapupMHUUEcKre HEpaBEHCTBA

2.8 TpuroHomeTpruyeckue HepaBeHCTBA

2.9 CrcTeMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 Y paBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMu

2.11 MaTtpuliia cucTeMbl TUHEHHBIX YpaBHEHUNH. OnpeenuTenb MaTpULIbI

3 DyHKIMH U TpaQuKu

a1 DyHKIuUsA, crnocodbl 3amaHus ¢yHkuuu. I'paduk Qysxiumu. B3aumuo oOpatHble

' ¢bynkuuu. YétHele n Heu€éTHBIe pyHKUMU. [leproanyeckue GyHKIMN

OO6nacTh ompeAeneHUss W MHOXECTBO 3HaueHWi Qynkuuu. Hymun dyskuumm.

9 [TpomexyTKH 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
MakcumMymMbl W MHHAMYMBI QyHKImu. HawmOonbmiee W HauMeHbIee 3HAYCHUE
(yHKIIMN Ha TPOMEXKYTKE

23 CreneHHass (yHKIMS C HaTypajJbHBIM M IeJdbIM TMoka3arteneMm. EE cBolicTBa H

' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHH

3.4 Tpuronomerpuueckue pyHKIIUHN, UX CBOMCTBA U rpaduku

3.5 [Toka3zaTenbHas u orapupmMudeckas GyHKIUHU, UX CBOMCTBA U rpapUKH

3.6 Touxu pa3peiBa. AcumnToTsl TpadukoB QyHKimiA. CBoiicTBa  (GYHKIUH,
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HENPEPHIBHBIX HAa OTPE3KE

3.7 [Tociie1OBaTENBHOCTH, CIIOCOOEI 3aJaHUsl ITOCIIEN0BATEILHOCTEN

3.8 ApudmeTnueckasi U reoMmeTpudeckas mporpeccuu. @opmyiia CI0KHBIX TPOLEHTOB

4 Hauana MmaTeMaTH4eCKOr0O aHAJIN3a

4.1 [Ipon3BoaHas pyakuuu. [IponsBogHbIC FIEMEHTAPHBIX (PYHKIIHIA
[lpuMeHeHHEe TPOM3BOTHOW K UCCIENOBaHMIO (YHKIMIA HAa MOHOTOHHOCTH U

4.2 PKCTpeMyMbl. HaxokaeHne HaumOOJNBIIEr0o W HAaMMEHBIIEro 3HA4YeHUs (YHKIHMUA Ha
OTpe3Ke

4.3 [TepBooOpasnas. MuTerpan

3) MHOXeCTBa U JIOTHKA

5.1 MHO>KeCTBO, OTiepaluu HaJl MHOXKecTBaMu. J{luarpammel Diinepa — Benna

5.2 Jloruka

6 BeposaTHOCTh U CTAaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BeposiTHOCT

6.3 KomMOuHaTopuka

7 ["'eomeTpus

7.1 DUryphl Ha IIOCKOCTH

7.2 [IpsiMble U MIIOCKOCTU B IPOCTPAHCTBE

7.3 MHOrorpaHHUKU

7.4 Tena 1 MOBEPXHOCTH BpalLlEHUS

7.5 KoopanHaThl M BEKTOPBI

HNHTEepHeT-HCTOYHHUKH:
1.0n-line TecTel — WwWw.uztest.ru

2.ABTopckuii mpoekt "Pacnieuaraii u peru E. [lupsieBoit — "https://www.time4math.ru/oge

3.BeposrHocTb B mkoie. Metoanyeckast KoHCymbTanus — http://ptlab.mccme.ru/

4. MOCKOBCKHH LIEHTP HEMPEPHIBHOIO MaTeMaTHYeCKOro o0pasoBanus — http://www.mccme.ru/

5. CallT 115 NIKOJIBHUKOB, CTYJIEHTOB, YUUTEIEH U JUI BCEX, KTO HHTEPECYETCA

MaTeMaTukoi —  https://math.ru/
6. Caiit uznarensctBa «MHTemekT-LlenTp», rae MoKHO HAaUTH yueOHO-TPEHUPOBOYHBIE

MaTCpHraJibl, JACMOHCTpallMOHHBIC BEPCUH, 0aHK TPECHUPOBOYHBIX SajlaHI/Iﬁ C OTBETaMH,

METOIMYECKHE PEKOMEHIAaIlK U 00pa3iibl perneHuii — http://www.intellectcentre.ru

7. COOpHHUK HOPMATHUBHBIX TOKYMEHTOB — WWW.ege.edu.ru

8.MDenepanbHbI HHCTHTYT MEarornaeckux uimepenui — http://Amww.fipi.ru/

9.®enepanbHbIi 1IEHTP HHPOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos — http://fcior.edu.ru
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