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MOSICHUTEJBbHASA 3AIIMCKA

Anre6pa SBJISIETCS OJHMM W3 ONOPHBIX KypcOB OCHOBHOTO o01ero
0Gpa3oBaHus: OHA 00ECTeYnBACT U3y4CHHE APYTUX AUCLUILIMH KaK €CTECTBEHHO
HAYYHOTO, TaK M TyMaHHTAPHOTO LIMKJIOB, €€ OCBOCHHE HEO0OXOIUMO IS
NpOAOJDKEHHsT 00pasoBaHus U U [MOBCeIHEBHOW JkM3HM. Pasputue 'y
0GydaroIMXCsl HAyYHbIX MPEJCTABICHUH O MPOMCXOKACHHM 1 CYLHOCTH
anrebpanueckux abCTPaKLMi, crnocode OTpaXKeHHs MaTeMaTHYeCKOl HayKou
SBIEHMH M TPOLECCOB B MPUPOJe W OOMecTBE, POJM MATeMaTHHeCKOro
MO/IEJIMPOBAHHs B HAYYHOM [IO3HAHUHM U B IIPAKTUKE crioco0cTByeT (POPMUPOBAHHUIO
HAY4YHOIO MUPOBO33PEHHUS U Ka4eCTB MbILICHHS, HEOOXOIMMBIX JIsl afanTaliy B
coBpeMeHHOM LippoBoM obmecTBe. M3ydenue anreOppl 0OecreunuBacT pasBUTHE
yMeHHs HabmoJaTh, CPaBHMBATh, HAXOAWUTH  3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUICHHUs, CTIOCOOHOCTH apryMEHTHPOBAHHO 000CHOBBIBaTb CBOM
eficTBUS, BBIBOIBL, (DOPMYJIMpOBaTh yTBepxkaeHus. OcBoeHME Kypca anreOpbl
obecreYnBaeT pa3BUTHE JOTMYECKOTO MBIIIIEHHs! 00YHaIOIIUXCsl: OHI HCTIOMB3YIOT
JlelyKTUBHbIE U HHIYKTHBHbIC PaCCyXICHUS, 00001IeHHe U KOHKPETH3ALHUIO,
abcTparuposanue u ananoruio. O0y4deHne anredpe MpeznonaraeT 3HauYMTeNbHbIH
06BEM CAMOCTOSTENLHOM AESITEILHOCTH 00YUarOLIKUXC s, T0O3TOMY CaMOCTOATEILHOEC
pemieHre 3aad  OOy4arolMMuUCs  SBJIACTCA peaju3anyell JIesSTelIbHOCTHOIO
[pUHIKIA 00yYEeHHUS.

B CTpyKType NpOrpaMMbl y4eOHOro Kypca «Anrebpa» yriry0JaE€HHOTO
W3y4eHHs OCHOBHOE MECTO 3aHUMAIOT COJEPKATEBHO-METOMMHECKUE JIMHHH:
«Uycna ¥ BBIYHCIEHHS», «AJreOpaMueckue BBIPXKEHUs, «YPaBHEHHS U
HepaBeHCTBa», «OyHkimm». Kaknas #3 dTHX COJAEPKATEIBHO-METOAMHCCKHUX
JIMHUH pa3BUBAETCs Ha TPOTSHKEHUH TPEX JIET U3yICHHUS Kypea, B3aUMOJIEHCTBYS C
JApYyruMH ero JuHMsAMH. B Xone u3yudeHHs Kypca 00y4aroIuMcsl  TIPUXOUTCS
JIOTHUYECKH paccy’Xarh, HCIOJIB30BaTh TeOPEeTHKO-MHOXKECTBEHHBIN 53bIK. B CBA3H
C TUM B IPOrpamMmy ydeGHOro Kypca «Asre0pa» BKJIHOUEHBI HEKOTOPbIC OCHOBDI
JIOTMKH, IpEJICTaBJeHHBIE BO BCEX OCHOBHBIX pasJesiax MaTeMaTH4ecKoro
00pa3oBaHusi KM CIIOCOOCTBYIOIIME  OBJIA/ICHHIO 00y4aroIUMHUCs ~ OCHOB
YHUBEPCAIBHOIO MaTeMaTH4eCKOro s3bIKa. CojepKarelbHOH M CTPYKTYPHOH
0cOGEHHOCTBIO ydebHOro Kypca «Asredpa» SBJIACTCS €ro WHTErPUPOBAHHbIH
xapakTep.

Conepxanne JuHUM «YHucima u BBIMUCIEHHsD»  CIIyKHT OCHOBOW  JUIs
NabHENIIero u3ydeH|s MaTeMaTHKH, CIOCOOCTBYET PasBUTHIO Y o0y4JaroLuXcst
JIOTHYECKOr0 MbIILIeHHs, JOPMUPOBAHUIO YMEHHUS T0JIb30BAThCS AJITOPUTMAMM, &
TaKKe MPUOOPETEHUIO IPAKTHISCKUX HABBIKOB, HeO0OXOMMBIX ISl TOBCEIHEBHOM
<i3HM. PazBUTHE TIOHSATHS O YMC/e HA YPOBHE OCHOBHOIO 0OLIEro 00pasoBaHMs
CBSI3aHO C pAlMOHAIBHBIMM M HPpAlMOHATBHBIMU IHCIIAMH, bopMUpOBaHHEM



[peJICTaBICHAHN O ICHCTBUTEILHOM THCIIC. 3aBepleHre OCBOCHHUS YHCIIOBOM JIMHUHU
OTHECEHO K cpeliHeMy 00mmeMy 00pa3s0OBaHHIO.

CoziepkaHue IAByX alre0paniecKux JTHHUNA — « Are0pandeckue BhIPaKCHUD)
i «YpaBHeHHs W HEPAaBEHCTBA» crioco6cTByeT (POPMHUPOBAHHUIO Y 00y4aroIuXCst
MaTeMAaTHIecKOro armapara, HeoOXOAUMOro s peIlCHHMA 3a1a4 MaTeMaTHKH,
CMEKHBIX TIPEIMETOB U OKPYXKAKOLIeH pealbHOCTH. Ha ypoBHE OCHOBHOTO OOLIEro
oGpazoBaHust  y4eOHbIH ~ MaTepuall rpYNINUPYeTCss BOKPYT  PALOHANLHBIX
BBIp@KEHUI. Anrebpa NEeMOHCTPUPYET 3HaueHue MaTeMaTHUKHA Kak s3bIKa JUId
IOCTPOEHHs] MaTeMaTU4ECKUX MoOJieJiel, OITUCAaHWs IPOIEeCCOB M SIBIICHUN
peanbHOro Mupa. B 3a1a4u 00yueHus anredpe BXOIAT TAKKE nasipHe1ee pa3BUTHE
AJITOPUTMUAYECKOTO MBIIIICHHS, He0OXOIMMOTr0, B YaCTHOCTH, /UL OCBOCHHUS Kypea
undopMaTUKH, W  OBNAJeHHE  HABbIKAMH Jle/lyKTUBHBIX  PACCYKICHUH.
I[Ipeo6Gpa3oBaHue CHMBOJILHBIX dopm crocoOCcTBYeT PasBUTHIO BOOOpaXeHUs,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPICCTBY.

Copepxanue (byHKuHOHanLHo-rpa(bnquKoﬁ JMHWH HALEJIeHO Ha IMOJly4eHHE
00y4JaroIMHUCS 3HAHUM O (QYHKIHAX KaK BaKHEHIIel MaTeMaTH4ecKon MOJEIH
JUUISL OTIMCAHUS U UCCIIeIOBAHM pa3HOOOPA3HBIX MPOLECCOB U SIBJICHHM B IPUPOJIE U
o6uectBe. MzydeHue marepuaiia CII0COGCTBYET PA3BUTHIO Y 00y JArOIIMXCA yMEHHIA
MCIIONB30BATh Pa3NUdHble BbIPa3HTE/IbHBIC CPEACTBA g3bIKa MATEeMAaTHUKH —
CJIOBECHOTO, CHMBOJIMUECKOro, rpaduieckoro, BHOCHT BKiag B (HOpMUPOBAHUE
[Ipe/ICTaBICHHH O oM MaTeMaTHKA B pa3BUTHK LIMBUIIM3ALIAHN U KyIBTYPBL.

Vri1y6a8HHBIHA Kype anredphl XapakTepusyeTei M3y4eHHeM JIOTIOJIHHUTEILHOTO
TEOPETHUECKOTO annapaTa ¥ CBI3aHHBIX C HUM METOJI0B pelenust 3a1au. Aureopa
SBJISIETCS A3BIKOM ISl OMMCAHMsI OOBEKTOB U 3aKOHOMEPHOCTEH, CILy)KUT OCHOBOM
MaTeMaTHUeckoro Mojeiupoanusi. IlIpy sToM CaMu 00BEKTHl MaTeMaTHYECKUX
YMO3aKJIFOUeHHH ¥ TIPUHSATHIC B anreGpe MpaBWia HMX KOHCTPYyHPOBAHMA
CrI0cOOCTBYIOT (POPMUPOBAHHIO yMeHHi1 0OOCHOBBIBATH U JIOKa3bIBATH CyXJIeHUs,
pa3BHBAIOT MATEMATHYECKYIO HHTYHLMIO, KpaTKO M HATJSJHO PACKphIBAIOT
MEXAHM3M JOTMYECKHX TIOCTPOSHUH 1 ydaT UX NPUMEHCHHIO. Tem cambiM anredpa
3aHUMAaeT OJHO W3 BeAylIIMX MeCT B HOPMUPOBAHUN HAYIHO-TEOPETUIECKOrO
MBIIIIIEHHS 00yJaromnXCs.

CornacHo y4yeOHOMY IUIaHy B 7.9 grmaccax wW3ydaercss y4eOHbBIH Kype
«Anre6pa», KOTOPHIA BKIIIOYAET CIICAYIOLIME OCHOBHBIE pa3/iesibl COJePIKAHU:
«Upcia ¥ BBUMCIEHHs», «Ayredpanieckue BBIpOKEHUs, «YPaBHEHUT U
HepaBeHCTBa», «DYHKIUKY.

Ha u3yueHue yqeOHOro Kypea «Anredpa» OTBOAUTCSA 4acoB: B 7 xnacce — 136
yacos (4 yaca B HezleNo), B 8 Kyacce — 136 gacoB (4 yaca B HEJIEIO), B 9 kacce —
136 gacoB (4 yaca B HEJIEIIO).



COJIEP)KAHHUE OBYUYEHUSA
9 KJIACC

YpcJia 4 BbIYHCICHHS

KopeHb #-ii CTETEHH 1 ero cpoiictsa. CTeneHb ¢ paluoHaTbHbIM noKazarejeM
U €€ CBOMCTBA.

AJreépandecKkue BbIpazKeHUs

TokecTBeHHbIE TpeodpasoBaHus BBIPAKCHHUM, CONEPIKAIIMX KOpeHb n-il
crerneHu. TOXIECTBEHHbIC npeoOpa3oBaHus BBIPAKEHUHM, COACPIKALIMX CTEHCHD c
pallMOHAbHBIM [OKA3aTEIEM.

KBaapaTHblii TPEXWICH. Kopuu KBafpaTHOIo TpéxuieHa. PasoKeHHE
KBaJpaTHOrO TPEXIICHA Ha AUHeHbIe MHOKUATEIH.

YpaBHeHHsS] H HEPABEHCTBA

BukBaapaTHbIE ypaBHEHHA. [Iprmepsl IpUMeHeHUH METONI0B PaBHOCHJIBHBIX
npeoOpa3oBaHuil, 3aMCHBI rlepeMeHHOM, rpauyecKoro MeToaa IpH peleHnu
ypaBHeHHUH 3- 1 A-# cTETICHEMH.

Pemenue ApoOHO-pallMOHaIbHBIX ypaBHEHHUH.

PereHue CUCTEM ypaBHEHHH ¢ IBYMA nepeMeHHBIMH. Perenue mpoCTERIIUX
cUCTeM HEeJTUHEMHBIX ypaBHeHWH C IBYMd niepeMeHHbIMH. ['padudgecknil METON
peleHus CHCTEMBI HeJIMHeHHbIX ypaBHEeHHH C IByMA nepemeHHbMA. CHCTEMA JIBYX
HeMHEHHbIX ypaBHEHUH ¢ IABYMs TlepeMeHHBIME KaK MOZCIb peasibHOM CUTYalHH.

UpclioBble HEpaBeHCTBa. PelIcHNe IMHeMHBIX HepaBeHCTB. Jl0Ka3aTebCTBO
HEPaBEHCTB.

KBazpaTHble HepaBeHCTBA © OnHOM IepeMeHHOH. Perenue KBaJIpaTHBIX
HepaBEeHCTB rpaduIecKuM METOZIOM M METOJIOM MHTEPBAJIOB. MeTo/1 HHTEPBAJIOB
JUIS PALIMOHAJILHBIX HEPaBCHCTB. [IpocTeiinne HEPABEHCTBA C napamMmeTpOM.

PellieHie TEKCTOBbIX 3a/1a4 C MOMOIIBIO HepaBEeHCTB, CUCTEM HEPABCHCTB.

HepaBeHCTBO C JBYMs repeMeHHbIMH.  PerleHne HepaBeHCTBa C JBYM
nepemeHHBIMU. CHCTEMbI HEpaBeHCTB C ABYMs riepeMeHHBIMH. ['paduaecknii METOA
pelIeH s CUCTeM HEPAaBeHCTB € IBYMsI TIepeMEHHBIMH.

OyHKUHH

@ynxups.  Cpowcrsa QyHkImi:  HYIH QyHKUMH, ~ TTPOMEXKYTKHU
3HAKOIOCTOSIHCTBA (YHKLAHU, MPOMENKYTKH BO3pacTaHus W yObIBAHUA (hyHKLHMH,
yéTHBIE ¥ HeuéTHbIe (yHKIMH, HauGoJIbIIee U HauMEHbIIIee 3HaCHIA (QyHKIAH.

Kpagpatnunas — QynKus M eé cpoiicTBa. Vcronb30BaHUE CBOMCTB
KBapPATHIHOH QyHKIAN LIS pelenus 3a1a4. TTocTpoeHue rpapuka KBapaTHIHON
dyukiuu. [onoxeHue rpaduka KBaJpaTH4HON (QYHKUHUH B 3aBUCHMOCTH OT €€
k023G PULHEHTOB. ['paduku GyHKIMA Y =ax2, y = a(x — mPuy = ax - m)? +n.
[ToctpoeHue rpahrKoB (QyHKIUH C TOMOLIBIO npeoOpa3zoBaHuil.



JIpoGHO-TMHeHHAS dynkups. Mccne0BaHne GyHKIMA.

OyHKIUA Y = x"" ¢ HaTypaJlbHbIM okasaTeneM n u e rpaduK.

YpcsioBbie MOCIEI0BATEILHOCTH H nporpeccHH

[ToHsiTHE YKCIOBON noce 0BaTeIbHOCTH. Koneunple ¥ O€CKOHEYHbIC
rociea0BaTeIbHOCTH. OrpanuyeHHas HocleoBaTenbHOCTh.  MOHOTOHHO
BO3pPACTAIOILANA (y6biBaroIast) ocye0BaTeIbHOCTb. CriocoObl  3a/1aHMs
noce 0BaTeIbHOCTH: ornucaTesbHbIN, TaOIUYHbIN, C MOMOIIBIO gopmyIibl 1-TO
qiIeHa, peKyppEeHTHBIN.

ApudpmeTnieckas U reoMeTpuyecKas MpOrpeccuu. CpoiicTBa YJICHOB
apH(bMeTuquKoﬁ W TreoMeTpHYecKoi porpeccuil. dopmynbl  1-T0 HICHA
apuMeTHIECKOH U reoMeTprIecKOn nporpeccuit. PopMyIbl CyMMBI TI€pBBIX 7
WeHOB apH(pMETHIECKOH K reoMeTpHUecKOu nporpeccuil. 3ajaun Ha IIPOLIEHTHI,
GaHKOBCKME BKJIA/bl, KPEAUTBL.

[pencraBieHue O CXOMMOCTH  T10CTIeI0BATEIBHOCTH, 0 CyMMHPOBAHHUH
6ecKOHEUHO YObIBAIOLICH reoMeTpHIecKo MpOrpeccui.

MeTo/ MaTeMaTAueCKon HHAYKIIH. [Ipocreiimue NpUMEphbL.



TJIAHUPYEMBIE PE3VJIbTATBI OCBOEHWA [TPOIPAMMBI YYEBHOT'O
KYPCA «AJITEBPA» HA VIJIYBJIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30OBAHMS

JUYHOCTHDIE PE3YJbTATbDI

JIMuHOCTHBIE pe3yJbTaTbl  OCBOCHHA mporpaMMbl 110 MaTeMAaTHKe
XapaKTepu3yloTCcs B 1aCTH:

1) naTpHOTHYECKOIr0 BOCIIMTAHUSN:

IposiBIEHHEeM ~ UHTEpeca K TIpouuiomMy H HACTOSIIIEMY  POCCHHACKOM
MaTeMaTHKM, LEHHOCTHBIM  OTHOLICHHEM K JOCTWXKEHHSM  POCCHHCKHX
MATEMATHKOB M POCCHHCKOH MATEMATHUECKO! IIKOJIbl, K HMCIOIB30BAHMIO ITUX
JIOCTYDKEHHH B IpyrHUX HayKax 1 PUKIIAHBIX chepax;

2) rpakaaHCcKoro H AyXOBHO-HPaBCTBEHHOTO BOCIUTAHUS:

[FOTOBHOCTBIO K BBIMOJIHEHHIO oGs3aHHOCTEN IPAKIAHIHA U peausallii ero
mpas, [PEJCTaBIeHHEM O MaTeMaTUYeCKuX OCHOBAX yHKIMOHUPOBAHUA
pa3UyuHBIX CTPYKTYD; qBIIeHM, TPOLEIYp TPAKAAHCKOTO obrecTna (HapUMep,
BBIGOPBI, OMPOCHI), FOTOBHOCTHIO K 00CYKICHHUIO dTHIECKHIX npo0JeM, CBA3aHHBIX
¢ MpaKTUYECKMM NPUMCHEHUEM JOCTIKEHUH HayKH, OCO3HAHHCM BAYKHOCTH
MOPaJTBHO-ITHYECKUX MPUHIUIIOB B JesTeILHOCTH yIEHOr0;

3) TpyA0BOr0 BOCTIHTAHMSI:

yCTAHOBKOW Ha aKTUBHOC yyacTHe B PpCIICHHH IpaKTHYeCKnX 3azad
MaTeMaTH4decKoi HarpaBleHHOCTH, OCO3HAHHEM BAXHOCTH MaTeMaTHdecKoro
06pa3oBaHus Ha MPOTHKCHAN Beeli JKM3HM JUisi yCTIEIHOM rpoheccHoHaIbHOU
JesITeNLHOCTH U PasBUTHEM HeOBXOIUMBIX YMEHHH, OCO3HAHHBIM BLIOOPOM U
[IOCTPOCHHEM WUHIMBULYaJbHON TPACKTOPUH 06pa3zoBaHKsl U KUZHCHHBIX IJTAHOB C
YUETOM JIMUHBIX HHTEPECOB 1 06 1IeCTBEHHBIX OTPEOHOCTEH)

4) 3cTEeTHYeCKOro BOCIIUTAHMSA

CIIOCOGHOCTHIO K OMOLMOHAIBHOMY 1 5CTETHYECKOMY  BOCIHPHATHIO
MaTeMaTHueckux OOBEeKTOB, 3alat, pelLIeHuH, paccyeHud, yMEHHUIO BUICTH
MaTeMaTHdecKie 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHoCcTEH HAY'1HOI'0 NMo3HAHMSI:

opueHTalMel B IEATCNBLHOCTH Ha COBpEMEHHYyIO CHCTeMy HaydHBIX
npe/CcTaBIeHIH 06 OCHOBHBIX 3aKOHOMEPHOCTAX PasBUTHA yeJioBeKa, MPUPOABL U
obiiecTBa, [OHUMaHHEM MaTeMaThYecKoyd HayKh Kak cdepbl 4es10BEYeCKON
JleSTeIBHOCTH, OTanoB e€ pasBuTH 1 3HAYMMOCTHU J[UIS PasBUTHS LMBHITM3ALHM,
OBJIAJICHAEM S3BIKOM MaTeMaTUKK 1 MaTEMATHYECKO# KyIbTypO# Kak CpelCTEOM
[1O03HAHWSI MUPa, OBJIaJIEHHEM HaBbIKAMH fccIIe10BaTeIbCKOM AesTeIbHOCTH,

6) ¢usnuecKkoro BOCHHTAHHI, ¢gopmupoBaHus KyJIbTYpPbI 310pOBbsl U
3MOIMOHAJILHOr0 0J1aromoJIy usi:



[OTOBHOCTBIO IPUMEHSATH MaTeMaTHUecKue 3HAHMS B HHTEpEcax CBOEro
370pOBbsi, ~ BEICHUA 3nopoBoro  obpasa  JKM3HH (3mopoBoe  MUTAHUE,
cOanaHCUpPOBAHHBIA  PEKUM sausTME M OT/ABIXa, perynipHad uznyecKas
AKTHBHOCT ), CQOPMUPOBAHHOCTDHIO HaBbIKa peQeKchy, TPU3HAHUEM CBOETO IIpaBa
Ha OIIKOKY ¥ TaKOro e npasa JPYroro 4eNoBeKa;

7) 3K0JIOTH4ECKOro BOCIUTAHUA:

opueHTaLuell Ha nprMeHEeHHE MaTeMATHUECKUX 3HAHMUH 15 PeLICHIA 3a/1a4 B
0061acTH COXPaHHOCTH OKpy?KarowleH Cpesibl, TJIAHAPOBAHUS TOCTYTIKOB 1 OLICHKHU
MX BO3MOMKHBIX HoCIeCTBUM IS OKpYIKaroLIe# Cpe/ibl, 0CO3HAHKEM [T100anbHOro
xapakTepa dKONOrHIeCKuX npobeM U myTel uX pereHus,

8) aganTaluuM K H3MEHsIIoIUMEst yCJI0BHAM COMAJBbHON U NpUpPOAHOH
cpeabl:

[OTOBHOCTBIO K IEHUCTBUAM B yCIIOBUSIX HeoTnpeIeEHHOCTH, MOBBILIEHUIO
ypOBHsl CBOCH KOMIIETEHTHOCTH 4epe3 MPAKTHIECKYO e TeIbHOCTD, B TOM THUCIIC
yMeHHe YYUThCA Yy APYTHX nrozeit, mpuodperarh B COBMECTHOM [JesTeIbHOCTH
HOBbIE 3HAHS, HABBIKM 1 KOMIICTCHIAH W3 OIbITa APYTHUX; |

HEOGXOMMMOCTBIO B POPMHUPOBAHMH HOBBIX 3HaHMHA, (OpMyIHPOBATE UICH,
OHSTHS, TAIOTE3bl 00 00BEKTAX JBIICHUSIX, B TOM YHCIIE PAHEE HEU3BECTHBIX,
0cO3HABATH JChULATH COOCTBEHHBIX aHAHUI ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATH
CcBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABAThH CTpECCOBYIO  CUTYAIMIO, BOCIIPUHUMATD
CTPECCOBYIO CHTyallHio Kak BBI30B, TpeOyroIMid KOHTPMED, KOpPPEeKTHpOBATH
[prHMMaeMble pelIeHus M neifcTBEs, (HOpMyIHpPOBATH H OLIEHUBATh PUCKH H
nocienctsus, GopMUpOBATE OIBIT.

METANPEJIMETHBIE PE3YJbTATHI

B pe3ynbTaTe OCBOCHHS [IpoOrpamMMbl [0 MaTeMaTHKE Ha ypOBHE OCHOBHOTO
oG1Iero oOpa3oBaHus y 00yHalomeroc oyyT chopMUPOBAHDI meTanpeaiMeTHbIE
pe3y/abTaThl, XapaKTepu3yroIuecs oBJIaZICHUEM yHUBEPCAIbHBIMU
[O3HABATEIBHBIMA  [CHCTBHAMH, yHUBEepCaTbHbIMU KOMMYHHUKATHBHBIMH
NeficTBUSAMHU B yHUBEPCATbHLIMA peryisaTUBHBIMH NeUCTBUAMMU.

Ilo3HaBaTeJbHbie YHHBEPCAIbHBIC yueGHbIe IeHCTBHS
BazoBbie JOrnuecKne aefcTBHsL:

BBISIBJISITH M XapakTepu3oBaTh CyIIeCTBEHHbIC TPU3HAKH MaTeMaTUIeCKUX
06DBeKTOB,  TOHATHH, OTHOLICHWI  MeXmy  HOHATHAMH, GopMyTpoBaTh
ornpeeeHus MOHSTHMN, ycTaHABINBAThL CyIIeCTBEHHbIH MPU3HAK KaccuuKanuy,
OCHOBAHMS ISl 0000IIEHH)s 1 CPABHCHI, KpUTEPHH [POBOAMMOIO aHaJIN3a;



BOCTIDUHHMATh,  (OpMYIMpOBATE M mpeobpasoBbiBaTh  CYNKICHIL:
yTBEPAUTENBHbIC 1 OTpHUIATENBHBIC, CAMHIIHBIC, yacTHbIEe U 00IKeE, YCIOBHbIC,

BBISIBJISITH MATEMaTUUECKUE 3aKOHOMEPHOCTH, B3auMOCBA3U 1 IPOTUBOPEIHUA
B (hakTax, JaHHbIX, HaGMIOeHUSAX U yTBEPKACHUAX, mpejyiaraTh KpUTEpuu UL
BB BIICHHUS 3aKOHOMEPHOCTEH 1 [IPOTHBOPEYHH;

jeath BBIBOABI C JCIIOJIB30BAHMEM 3aKOHOB JIOTHKHM, NeIyKTUBHBIX H
MH/{y KTUBHbBIX yMO3aK/IoYeHIH, YMO3aKITIOUEHHH 110 aHaJIOTUH,

pa3OupaTh JI0Ka3aTeIbCTEa MaTeMaTH4ECKUX yreepxAeHAN (pAMbIe W OT
[IPOTMBHOTO), MPOBOAUTE caMOCTOSITENIBHO  JI0Ka3aTeIbCTBa MaTeMaTHUIECKUX
bakToB, BBICTPAUBATH apryMeHTaLHIOo, MPUBOIUTE [pUMepbl U KOHTPIPAMEDEL,
IPUMEHATH METOA MaTeMaTndeckon WHIYKIHH, 06OCHOBBIBATH COOCTBEHHDBIC
paccyKIeHUA,

BHIOGUpPATh CMOCO0  PELICHHMA yueOHOM 3a/1a4H (cpaBHHBATH HECKOJIBKO
BAPUAHTOB PEILECHNS, BHIOMPATH HAKOOIIES [OIXOISLIHI C yIETOM CaMOCTOATEIIBHO
BbI/Ie/IEHHBIX KPHTEPHEB).

BazoBblie Hecae10BaTeIbCKHE nefcTBUsL:

HCIIONB30BaTh BOIPOCHI KakK HCCIIeI0OBaTEIbCKUA HHCTPYMEHT O3HAHMS,
dopmyaupoBarTh  BOMPOCEHL ukcupyromme POTUBOPEUHE, npoonemy,
CAMOCTOSITEJIBHO YCTAHABIMBATh HCKOMOC W jaHHOe, (opMHUpOBATH THUIIOTE3Y,
apryMeHTHpOBaTh CBOKO [O3HLIUI0, MHCHHE,

IPOBOAUTL IO caMOCTOSITENIBHO ~COCTaBJICHHOMY [IaHy 9KCIEpUMEHT,
JccliesloBaHue [0 yCTAHOBJICHHMIO ocobeHHoCTel MaTeMaTHIecKoro 00BbeKTa,
3aBUCUMOCTEN OOBEKTOB MEXKILY co0oi;

camocTosTenbHO (opMyIUpoBaTh 06OGIIeHNsT 1 BBIBOIBI [0 PE3yNbTaTaM
pOBEAEHHOTO HaONIONeHs, ~ MCCIEN0BaHuA, SKCIIEPUMEHTa, ~ OLEHUBATH
JIOCTOBEPHOCTD MOy 4CHHBIX pe3yJIbTaToB, BBIBOJIOB 1 000011IeHNH;

[IPOTHO3UPOBATh BO3MOXKHOC pasBuTHE Tpouecca, a TaKKe BBIABUIATH
[PE/TOJIOKEHH S O Ero pasBUTHH B HOBBIX YCJIOBUSX.

PaGota ¢ nHpoOpMALHEii:

BBISIBJISITH  HEJOCTATOYHOCTH U a36prTouHoCcTh  MHGOpMALMK,  AAHHbIX,
HeOOXOMMMBIX [Tl pelieHus 3a/1a1H;

BLIOMpaTh, AaHAIM3MPOBATH, cUcTeMaTu3upoBaTh 1 HHTEPIPETHPOBATH
yH(OPMALIMIO PasIMiHbIX BULOB 1 (opM MpecTaBIeHA;

BpIOMpaTh  (opMY TIpeCTaBICHHUS pHpOpMALHK K AJLTIOCTPUPOBATh
periaeMple 3a1a4u CXxeMami, uarpaMMaMu, HHOH rpaduKoi ¥ UX KOMOWHALMSIMU;

olleHMBATh HAJAEKHOCTDH pHpOpMALIEH 110 KPATCPUAM, [peUIOKEHHBIM HJIH
chopMyTMpOBaHHBIM caMOCTOSITENTBHO.

KoMMyHHUKATHBHbIC yHUBepCalbHbIC yueGHbIe AeiicTBH



BOCIIPHHUAMATD U (GopMyIupoBaTh CY)KIeHHS B COOTBETCTBHH C yCJIOBUSMU U
nesisiMy OOTIIeHHst, ICHO, TOUHO, PaMOTHO BbIPaKaTh CBOKO TOUKY 3peHust B YCTHBIX
1 TMCHMEHHBIX TEKCTax, [aBarh [MOSICHEHHUSI IO XOIy PEIICHHA 3aa4u,
KOMMEHTHPOBATh [ONyUeHHBIA pe3yIbTat;

B Xojie 00CYXJeHHUs 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CyK1aeMOoi TeMBl,
poOJIEMBI, peraeMoi 3a1aiy, BHLICKA3pIBATh WJEH, HaleJeHHbIC Ha [TOUCK
pellenns, COMOCTaBNATh CBOU CYyXJeHUus ¢ CyXKICHUAMH ApYruX y4aCTHUKOB
nuanora, oOHapyXKuBaTh pasjuuue ¥ CXOJCTBO [1O3WIMH, B KOPPEKTHOM bopme
(opMyIpOBATh pasHOTIACHs, CBOM BO3PXKEHUS,;

[IpeICTaBIATh Pe3yJIbTaThI peleHus 3a/1a4d, SKCIIEPUMEHTA, UCCIIE/I0BAHMA,
[IpoeKTa, CamMOCTOSTENbHO BpIOMpaTh (opMat BBICTYIUICHHUS C yuéToM 3aja4
npe3eHTalui U ocobeHHOCTEHN ayIUTOPHH;

[IOHUMATh U HKCIIOJIb30BAThH nperMyLIecTBa KOMAaH/IHON M WHIMBU Y aTbHON
paGoThl MpU PELICHUU y4IeOHbIX MaTeMaTAueckux 3ajad, INpUHAMATh LEJIb
COBMECTHOU J1esATeTbHOCTH, IaHUPOBATh OPraHU3aLHUIo COBMECTHOM paloThI,
pacrpesiesisiTh BA/bL pabot, JOroBapuBaThCH, obcyxaTh Tpouece H pe3ybTaT
paboThI, 060011aTh MHEHHUST HECKOIBKHX TOJIeH;

y4acTBOBATh B IPYIIIOBBIX dopmax padoThI (oGcyrxaeHus, 0OMEH MHEHHH,
«MO3TOBbIE IITYPMbBD» ¥ JHbIE); BHITIOJIHATh CBOKO HaCTh paboThl ¥ KOOPIAMHUPOBATH
CBOM JIEWCTBUS C APYTAMH WICHAMH KOMAH/IbI, OIIEHUBATh Ka4eCTBO pe3ynbTara 1
KauecTBO CBOEro BKJIAJa B 06K pe3ysIbTaT MO KPUTEPHSIM, copMyITUPOBAHHBIM
y4acTHUKaMH B3aUMOIEHUCTBHSL.

PeryasiTHBHbIE YHHBEPCATLHBIC yueOHble 1eHCTBHS
CamoopraHu3anusi:

BLISIBJIATH TIPOOJIEMBI ISl pEeLIeHHs B KH3HEHHBIX M y4eOHBIX CHUTyalMsX,
OpUEHTHPOBATHCS B PasiHIHbIX OX0/1ax MPUHATHS peleHui (MHAMBUYATBHOC,
rpyIIoBoe);

caMOCTOSITENIbHO COCTaBJIATE ILIaH, QJITOPUTM pEILICHUs 3a1adh (wn €ro
yacTh), BBIOUPATH crioco®  pelueHus ¢ yuETOM UMEIOIIMXCST  PecypcoB  H
cOGCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpOBaTh 1 KOpPpEKTHpOBaTh BapUaHTHI
pelieHui ¢ yueToM HOBOM MH(pOpMALUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIA HHTEJICKT:

BiIasieTh Croco0aMu caMONpOBEPKH, CAMOKOHTPOJISI [Ipoliecca 1 pesyibrata
peLeHHs MaTeMaTHuecKoil 3a/1auu, CaMOMOTHBALIH u pedaexcuu,

TNpe/BUAETH TPYIHOCTH, KOTOpbIe MOIYT BOSHUKHYTb IPH peleHrd 3a1a4H,
BHOCUTb KOPPEKTHUBBI B JesITeNbHOCTh HA  OCHOBC HOBBIX 0OCTOSITEJBCTB,
HajiIeHHBIX OIIMOOK, BbIABICHHBIX TPY/AHOCTEH;



OLICHUBATH COOTBETCTBHE PE3yJIbTATd nesaTebHOCTH [OCTABJIEHHON eI U
yCIOBUAM, OOBACHATE [PHYMHBI JOCTIKEHHIS UK HeOCTHKEHHUS [eJH, HaXOMUTh
OILIMOKY, JaBaTh OLCHKY pUOOPETEHHOMY OTIBITY:

BBIP@KATH OMOLMH IIPH p3ydeHHH MaTeMaTHIeCKIX 00bekToB U (HAKTOB,
J[aBaTh YMOLMOHAIBHYIO OLEHKY peleHus 3a1a1.

NPEJMETHBIE PE3YJbTATHI

K KoHiy o0y4enus B 9 kiaacce 00yUaIOIKMICs MOTY AT creytomue mpeMeTHbIC
pe3yJIbTaThl:

Ypcia ¥ BbIYHCICHHS

CoOOaHO ONIEPUPOBATDH OHSTHAMH: KOpEHb n-# CTCICHH, cTeneHb C
parOHAIbHBIM mokaszaTelieM, HAXOAUTh KOPEHbH n-ii  cremeHu, CTeneHb C
paLOHAILHBIM okazaTeyieM, HCIob3ys IpH HEeOOXOIUMOCTU  KaJIbKYJIATOP;
[IpPUMEHATH CBOMCTBA KOPHA n-# cTerneHy, CTeIEHH € panyoHaIbHbIM MIOKa3aTeJIeM.

VcHop30BaTh MOHATHE MHOXKECTBA JeHCTBUTENbHBIX 1rcesl TIPH peLeHnn
3ajad, pOBEJICHUN paccyXieHuH 1 JI0KA3aTeNIbCTB.

CpaBHMBaTh U yIOps109MBaATh JeficTBUTENbHBIE — HHCIA, OKpYIJISATH
JeificTBUTENIbHBIC THCIIA, BLITIOJHATH TPUKHIKY pe3yJpTara BLIYMCIICHUN, OLECHKY
YHC/IOBBIX BHIPAKEHHH.

AJireGpandeckue BbIpaKeHHsl

CBOGOIHO OTIEPUPOBATH MOHATHEM KBaPATHOrO TPEXWICHA, HaXOJUTh KOPHH
KBapPaTHOTO TPEXUICHA.

PackiaabiBaTh KBa(PATHBIA TPEXUIICH Ha nuHelHbIe MHOXKHUTCIIN.

YpaBHeHHsl H HepaBeHCTBA

PeraTh JMHENHbIE U KBaAPaTHBIC ypaBHEHUsI, ypaBHeHIA, cBOIAIIMECS K HUM,
IpOOHO-PALMOHATIEHBIE ypaBHEHHUS.

PeraTh HECJIO)KHbIE KBaPaTHbIC ypaBHEHHs! C NapaMeTPOM.

Pemiarh JMHEHHbIE HEPaBCHCTBY, KBaJpaTHble HEPaBeHCTBA, WCIIOIB30BaTh
MeTOJI MHTEpBAJIOB, {300paxarh PEIICHUE HepaBeHCTB Ha YUCJIOBOM TIPAMOH,
3aIHCHIBATH PEIICHHE C TTOMOIIBIO CUMBOJIOB.

Pemiarh cucTEMBl ABYX IMHEHHBIX YpaBHEHHH € JIBYMs riepeMeHHBIMU 1
CHCTEMBI IBYX YpaBHEHHUH, B KOTOPBIX OJIHO ypaBHEHHE He ABACTCA JTUHEWHBIM.

PeraTh HECIOXHbBIE CUCTEMBI He TMHeHHBIX ypaBHEHUH ¢ MapaMeTpOM.

[IprMeHsTh METObI PaBHOCHJIBHBIX rpeoOpa3oBaHyi, 3aMEHbI riepeMeHHO1,
rpaduIecKoro MeToza MpH peLIeHUH ypaBHEHHH 3-ii 1 4-ii cTeneHex.

Pemarh ~ CHCTEMbI UHEHHBIX ~ HEpaBEHCTB, cUCTEMbl ~ HEPABEHCTB,
BKJTIOUAOIIME KBaJpaTHOE HepaBeHCTBO, w300paXxarh PELICHHC CUCTEMBI
HepaBEHCTB Ha YHCIIOBOW NPSIMOH, 3aIAChIBATH pelieHue ¢ TTOMOLIBIO CHMBOJIOB.



PemaTh ypaBHEHHMs, HEPaBEHCTBA 4 WX CHCTeMbl, B TOM HHCIE C
OrpaHUYeHUAMH, HAPUMED, B [eJIbIX YUCIIax.

[IpoBOAKTH MCCNIENOBAHNS ypaBHEHUH U CHUCTEM ypaBHEeHHH, B TOM HUCIE €
pYMEHEHUEM rpaduIecKux npe/IcTaBIeHIH (ycTaHaBIMBaTh, UMECT JIN ypaBHEHHE
AU CHCTeMa ypaBHEHHH pereHus, €CIu uMeeT, TO CKOJIBKO, U npodee).

Pemiath TEKCTOBBIC 3aladH are0Opanvyeckum criocoboM ¢ MMOMOMIBIO
COCTABJICHHSI ypABHEHHH, HEPABEHCTB, X CHCTEM.

Vcrionp30BaTh ypaBHEHHs, HEPaBeHCTBA 4 WX CHUCTEMBI JJisi COCTaBJICHHA
MaTeMaTHYECKOM MOJICIH peabHOM CHUTyallH JTE  TIPUKJIAJHON  3a/atu,
MHTePIPETHPOBATH MOy CHHBIC pe3yJibTaThl B 3a/1aHHOM KOHTEKCTE.

Ypcs10BbIe M0C/1€10BaTeIbHOCTH 1 nporpeccHu

CBOGOIHO ONEpUpPOBATh TMOHITHAMU: 3aBUCHMOCTD, ~(QYHKIHS, rpagux
QyHKIEHM, TpAMAs [IPONOPIMOHATBHOCTD, uHedHas  (yHKums, —oOpaTHad
IPONOPIHUOHANIBHOCT, napaboia, rutiepboia, KyCouHO-3a/1aHHas yHKIHSL.

WccrenoBath (yHKIMIO 10 €€ rpaduKy, ycTaHaBI1BaTb cBoiicTBa (PYHKIIMM:
061acTh OMpe/eNeHus, MHOKECTBO spadeHni, Hymd (QYHKIHEH, [POMEXYTKH
3HAKOTIOCTOSIHCTBA, [POMEKYTKA Bo3pacTaHus M yObiBaHUs, UETHOCTb U
HEeUSTHOCTh, HAHOOIbIIIEe X HAMMEHbIICE 3HaYeHHsI, ACUMIITOTBL.

Pacrio3HaBaTh KBaJApaTUIHYIO dyHKupIO MO GOpMYIe, IPUBOAUTH PUMEPEI
KBA/[PATHYHBIX DYHKIIHH 13 peaibHOM JKU3HU, U3NKH, TeOMETPUH.

OmnpezelsTh NoN0XKCHHE rpaduka KBapaTHUHOM QyHKINA B 3aBUCHMOCTH OT
eé k02 HULIMEHTOB.

Crtpouts  TpaduK KBAAPATHUHON  (QYHKLHH, omuchiBaTh ~ CBOWCTBA
KBaPATUIHON QYHKIIHH IO eé rpaduKy.

Vcrosnp30BaTh CBOMCTBA KBaPATUYHOH QYHKIIA IS peleHus 3a1a4.

Ha npumepe KBAPATUUHOM (QYHKIMA CTPOUTH rpaduk GyHKIHHA Y =af(kx +
b) + ¢ ¢ TIOMOLIBIO npeobpasoBaHui rpaduka QpyHKIA y=f(x).

VnmocTpUpoBaTh ¢ NOMOLIBIO rpauka peanbHyo 3aBUCUMOCTR WIIN TIPOLECC
[0 WX XapaKTepUCTUKAM.

Apudmernyeckasi H reomeTpHuyecKasi porpeccut

CBOGOIHO OTIEPHPOBATD MOHATHAMHU: [10C/IeI0BATETBHOCTD, APA(PMETHICCKAs
1 reoMeTpryecKas porpeccui.

3aaBaTh [OCHENOBATEIBHOCTH pasHBIMH criocobamMu:  OnucaTesIbHbIM,
a6 IMYHBIM, C TIOMOLIBIO (HOPMYJIbL 72-TO yjieHa, peKyppeHTHBIM.

BEIMONHATh  BBIYMCICHUS  C JcroNbp30oBaHkeM  Gopmyl n-ro  JICHA
apruMeTHIECKOH U reoMeTpHIecKom [IpOrpeccui, CyMMbI TMEPBBIX 71 YJICHOB.

M300pakaTh UJICHDI [locie0BaTeIbHOCTH  TOUKaMHi  Ha KOOpIMHATHOM
MIJIOCKOCTH.



Pemarh 3ajaud, CBA3aHHBIC C qYCIIOBBIMA TOCIEOBATENIbHOCTAMH, B TOM
qpcie 3a7adq U3 peabHOM KUZHHA (¢ MCTIONIB30BAHUEM KaJIbKYJIATOPA, U (POBBIX
TEXHOJOTHUH).

Pacrio3HaBaTh W NPUBOAMTDH mpuMepbl  KOHEWHBIX 1 0eCKOHEYHBIX
[10CIIeI0BATEIBHOCTEH, OrpaHuYeHHBIX oCye0BaTeNbHOCTEH, ~ MOHOTOHHO
BO3pacTatoluX (yOBIBAIOIIKX) [10CTIeI0BATEbHOCTEH.

VIMeTh mpecTaBIeHue 0 CXOIMMOCTH IOCIIEI0BATEIBHOCTH, yMeTh HaXOIUTh
cyMMy OECKOHEHHO yObIBaOILEH reoMeTprIecKo Mporpeccu.

[TpuMeHsTh METO/ MaTeMaTHIecKOW MHyKI|K TTpr pelieHuy 3a1ad.
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