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HOACHUTEJBHASA 3AIIMCKA

AnreOpa SBIsSETCA OJHUM HW3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa 00ECIIEUYMBACT M3YYCHHE JPYTUX TUCHUILIMH KaK €CTCCTBEHHO-
HAy4YHOTO, TaK W TyMaHUTAPHOTO IUKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOJIOJDKEHUS 00pa30BaHUs M ISl TOBCEAHEBHOM KU3HU. PazButne y oOydarommxcs
HAyYHBIX TMPEACTABICHUN O TPOUCXOXKJICHUH U CYIIHOCTH allreOpandecKux
a0CTpaKIuii, crrocode OTpa)KeHUsT MaTeMaTHYECKOW HAYKOH SIBJICHUI M MPOIIECCOB B
IIPUPOJC M OOIIECTBE, PO MATEMAaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM ITO3HAHUN
M B MPAKTHKE CIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHPOBO33PCHHUS M KAueCTB
MBIIICHNSI, HEOOXOIUMBIX ISl ajanTallid B COBPEMEHHOM IHM(POBOM OOIIECTBE.
N3yuenue anrebpbl obOecrieunBaeT pa3BUTHE yMEHHUS HAOII0JaTh, CpPAaBHUBATh,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTHU
apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHUS, BBIBOJABI, (HOPMYITHPOBATH
yrBepkaeHns. OcBoeHHe Kypca anreOpsl oOeclieuymBaeT pPa3BUTHE JIOTHYECKOTO
MBIIJICHAST OOYYaIOIUXCSA: OHU HCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccykJieHus, OoO0O0OIleHHe M KOHKPETH3alui0, aOCTparupoBaHHE W aHAJIOTHIO.
OOydenue anreOpe TMpeanoiaracT 3HAYUTENIBHBIM O00BEM  CaMOCTOSATEIIBHOM
NEATETPHOCTH  OOYYarOIIMXCSA, TIOATOMY CaMOCTOSITEILHOE pEIICHHE 3a1ad
0OyJarOIUMUCS SBIICTCS peanu3alieil AesITEIbHOCTHOTO TPUHITUIA O0yUICHHS.

B cTpykType mporpammbl yaeOHOTO Kypca «Anredpa» yriayOoaéHHOTO U3ydeHus
OCHOBHOE€ MECTO 3aHHMMAIOT COJEp)KATeIbHO-METOouYecKrue nuHuu: «Yuciaa wu
BBIYHCIICHUS», «ANre0pandyeckue BBIPAKECHUs», «YpaBHEHHUS M HEPABEHCTBAY,
«Dynkmumy. Kaknas u3 3Tux coaepKaTeaIbHO-METOIUICCKIX JIMHAA pa3BUBACTCS HA
MPOTSDKCHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C APYTHUMH €T0 JTHHUSAMU. B
XO0JIe M3YYCHHS Kypca OOy4arolmuMcs TMPUXOJUTCS JIOTHYECKH PaCCYyXOaTh,
MCIIOJIh30BaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK. B CBSA3M C 3TUM B Tporpammy
ydeOHOTO  Kypca  «AnreOpa»  BKIIOYEHBI  HEKOTOPHIE  OCHOBBI  JIOTHKH,
IIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3liejlaX MaTeMaTHYeCKOro oO0pa3oBaHUs WU
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIIMMKCS  OCHOB  YHHBEPCAIBHOTO
MareMaTudeckoro s3bika. CojepkareIbHOM ¥ CTPYKTYPHOH  OCOOEHHOCTHIO
y4eOHOT0 Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne JuHHM «Yuciaa W BBIYKUCICHUS» CIY)KHT OCHOBOW  JUIA
JTaNbHEHUIIIET0 M3yYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYaIOIIHUXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS QJITOPUTMAMH, a
TaK)K€ MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I TOBCEIHEBHOU
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MPEACTABICHUI O AEHCTBUTEIBLHOM YHCIE. 3aBEPIIEHUE OCBOCHUS YHUCIOBOM JIMHUU
OTHECEHO K CpeIHeMY 00I1eMy 00pa30BaHHUIO.

Coneprkanue IByX aireOpandyeckux JUHUN — «AllreOpandeckue BhIPKEHUsD U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOy4YaIOIMUXCA
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOTo [UIs peIIeHUs 3aJad MaTeMAaTHKH,
CMEXXHBIX MPEIMETOB U OKpYXKarolieil peanpHocTd. Ha ypoBHE OCHOBHOTO 00111€r0
o0pa3oBaHus yUEOHBIA MaTepra IpyNIupyeTcss BOKPYT pallMOHAIbHBIX BBIPAXKECHHI.
AnreOpa NIEeMOHCTpPUpPYET 3HAYCHUE MaTeMaTHUKU KakK S3bIKa JUIsl TMOCTPOCHUS
MaTeMaTHYECKUX MOJEJEHN, ONMHUCAHUsl MPOLIECCOB M SIBJICHUN peajbHOro mupa. B
3a1aun 00y4eHHs airedpe BXOJAT TaKkKe JalbHEUIIee pa3BUTHE AITOPUTMUUIECKOTO
MBIIUIEHNS, HEOOXOJMMOIro, B YaCTHOCTHU, IJII OCBOCHMs Kypca MH(GOPMATHKH, H
OBJIaJICHHE HaBBIKAMU JEAYKTHUBHBIX paccyxaeHuid. IIpeoOpazoBaHne CUMBOJIBHBIX
(GopM crocoOCTBYET pa3BUTUIO BOOOpaKEHUs, CIIOCOOHOCTEH K MAaTEMaTUYECKOMY
TBOPYECTBY.

Conepxanve (yHKIMOHATBLHO-TPAPUUYECKOW JUHUM HAIICJICHO Ha MOJIy4eHUE
0o0y4aroMMuUCs 3HaHUN O PYHKIUAX KaK BaKHEHIIeH MaTeMaTH4eCKOW MOJETH JIsl
OMUCaHUs U MCCIEIOBAHUSA Pa3HOOOPA3HBIX IMPOLECCOB M SIBICHUN B NPUPOJE U
obuiectBe. M3ydueHune mMarepuaia CiocOOCTBYET Pa3BUTHIO Y OOyUYaOIIUXCSl YMEHUS
WCIIOJIb30BaTh PAa3JIMYHbIE BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMaTUKH —
CJIOBECHOI'0, CHMBOJIMYECKOTO, rpadUuyecKkoro, BHOCUT BKJaJ B (OpMHpPOBAHUE
MPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH [IUBUIN3ALNUN U KYJIbTYPHI.

VYrnyOnéHHbl Kype anreOpbl XapaKTepU3yeTcs W3YyYeHHEM JOMOJIHUTEIHHOrO
TEOPETHUUECKOI0 amrapaTa U CBS3aHHBIX C HUM METOJOB pELIeHUs 3aaay. Anredpa
SIBJISIETCS SI3BIKOM JIJISI OMMCAHUS OOBEKTOB M 3aKOHOMEPHOCTEU, CIY>KUT OCHOBOM
MaTreMaTuyeckoro mojaenupoBaHus. [lpu 3ToM camMu OOBEKTHI MaTeMaTHYECKUX
YMO3aKJIIOUEHUH W TPUHATBIE B airedpe ImpaBWwia UX KOHCTPYHMPOBAHUS
CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHHM OOOCHOBBIBATH M JOKa3bIBaTh CYKICHMS,
pPa3BUBAIOT MATEMAaTHYECKYH0 MHTYHULHMIO, KpPaTKO M HarisigHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOEHUH M ydaT MX INpUMEeHeHHuIo. Tem cambiM anreOpa
3aHMMAEeT OJHO M3 BEAyIIMX MECT B (OPMHUPOBAHMU HAYYHO-TEOPETHUECKOTO
MBIIUICHHUS 00yYaroInXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna u  BBIUKCICHUSN», «ANTEOpanyecKUe BbIpAKEHUS», «YpaBHEHUA U
HEPaBEHCTBa», « DyHKIUNY.

Ha u3yuenue yuebnoro kypca «Anredpay» orBonutcs 408 yacos: B 7 Kiacce —
136 yacoB (4 yaca B Henenwo), B 8 kaacce — 136 yacoB (4 yaca B Heaenw), B 9
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COILEPKXAHUE OBYYEHUA

Yucia ¥ BIYMCICHUSA

KBanpaTtHble KOpHU. Apu@MeTHUECKUN KBaJpaTHBIH KOPEHb M €r0 CBOMCTBA.
[lonsATHE WppauMOHAIBHOIO 4Mcia. JIeWCTBUS € UPpPalMOHAIBHBIMM YHUCIIAMM.
CBoiicTBa IEUCTBUI C MppalMOHAIBHBIMUA yuciaamMu. CpaBHEHUE WPPALMOHAIBHBIX
quced.

IIpencraBiennss O  pacIIMPEHMSIX  YUCIOBBIX  MHOXKECTB. MHOXKecCTBa
HATypaJbHBIX, LEJbIX, PAUOHAIBHBIX, JEHCTBUTEIBHBIX yucesl. CpaBHEHHE 4HUCEIN.
YucI10BBIE TPOMEKYTKHU.

HeiictBus ¢ octatkamu. Octatku creneHe. [I[pumenenne ocTaTkoB K pelIeHUIo
YPaBHEHUH B LIEJIbIX YNCIAX U TEKCTOBBIX 3a/a4.

Pa3mepbl 0OBEKTOB OKpYXaloIIEro Mupa, JUIMTEIbHOCTh IIPOLECCOB B
oKpyxaromeM Mupe. CTaHIapTHBINA BUJT YUCIIA.

AJire0panvecKue BbIPAKEHUS

AnreOpanveckass napoOb. JlomycTumble 3HA4YeHHs MEPEMEHHBIX B JAPOOHO-
palMOHANBHBIX  BbIpaKeHUAX. (OCHOBHOE CBOICTBO alreOpanyeckord JIpoOwu.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHHE M JIEJCHHE alreOpandyeckux ApoOei.
Brigenenue nenoit yactu anredpanyeckoi 1poou.

PaunoHnanbHble BelpaxeHus. TOXII€CTBEHHbIE MPEe0OpPa30BAHMS PALIMOHATIBHBIX
BBIPAKEHU.

JlomycTumble  3HAYEHHMS] TEPEMEHHBIX B BBIPAXKEHUAX, COAECPIKAIIMX
apudmernyeckue  KBaJpaTHble  KOpPHU.  TOXIECTBEHHbIE  MNpeoOpa3oBaHuUs
BBIp@XEHUI, COJlepKalX apu(PMETHUECKHUE KBaIpaTHbIE KOPHHU.

Crenenb c 1eNbIM TTOKa3aTeseM U e€ cBoiicTBa. [IpeoOpa3oBaHue BbIpaKEHUM,
COZIEPIKAILNX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHenue. @opmyiia KOpPHEW KBAJPATHOTO YpPABHEHUS.
KonnuecTtBOo AEHCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHHus. Teopema Buera.
VYpaBHEHUS, CBOIUMBIE K JIMHEWHBIM YPAaBHEHUAM WM K KBaJAPATHBIM YPaBHEHUSM.
KBagpaTHoe ypaBHeHHMe ¢ mapaMeTpoM. PelieHue TEeKCTOBBIX 3a4ady C MOMOULIBIO
KBaJIPATHBIX YPABHEHHUI.

JpoOHO-palimoHanbHble  ypaBHeHHMs.  Pemenne  1poOHO-palMmOHaIBHBIX
ypaBHeHUI. PelieHne TEKCTOBBIX 3aJad C MOMOUIbIO JAPOOHO-pAIMOHAIBHBIX
ypaBHeHUH. ['padmyeckas uHTepnpeTalys ypaBHEHUN ¢ JBYMSI IEPEMEHHBIMH.

Yucnoseie HepaBeHCTBA. CBOWCTBA YUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBA. ClIOXKEHUE U

/

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

YMHOKCHHC YU CJIOBBIX HeDaBeHCTB‘.\ OHGHI/IBaHI/Ie 3Ha4YCHMUA BBIPpA’XKCHHAL.

HoxasaTg apeaae e PRTHAERH

3JIEKTPOHHOW NMOAMUCHIO




IToHATHE O pelIEHN HEPABEHCTBA C OAHOU NEPEMEHHON. MHOKECTBO pEIIeHUI
HEpaBEeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHerHOE HEPABEHCTBO C OJHOW IEPEMEHHOM M MHOXECTBA €r0 PEIICHUM.
Pemienne nuHEWHBIX HEPABEHCTB C OJHOM mepeMeHHON. CHUCTEMBI U COBOKYITHOCTH
JMHEWHBIX HEPAaBEHCTB C OJHOM MNEpPEeMEHHOM. PelleHne TEKCTOBBIX 3a1ad ¢
ITOMOUIBIO JINHEUHBIX HEPABEHCTB C OJHON NIEPEMEHHOM.

DOyHKIUU

OO6nactb omnpesesieHUss U MHOXECTBO 3HaueHUM (yHkuuu. CrnocoObl 3agaHus
bynknuit. ['paduk dynakmuu. Utenue cBoiicTB ¢yHkuu 1o e€ rpaduky. [Ipumeps
rpadukoB QyHKUINN, OTpa)KaIOIIUX PEAIbHBIE MTPOIIECCHI.

JIuneiinas ¢yskuua. DyHKIUU, ONHUCHIBAIOIIME TMPSIMYIH0 U OOpaTHYIO
IPONOPIUOHATIbHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynknn y = kx, y=kx + b, y=k/x, y=x3,y = VX, y = |X| 1 ux cBoiicTBa.
Kycouno-3aiannble pyHKINU.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA IMPOI'PAMMBI
YUYEBHOI'O KYPCA «aarebpa» HA VYIUIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJabTaThbl OCBOCHHUS MPOrpaMMbl 1O  MaTeMaTHKE
XapaKTepU3yrTCs B YACTH:

1) maTpMoTH4YECKOr0 BOCTIMTAHUSA:

MPOSIBJICHUEM UHTEpPEca K MPOIIOMY U HACTOAIIEMY POCCUMCKON MaTEMaTHUKH,
[IEHHOCTHBIM OTHOILIIEHUEM K JIOCTHKEHUSM POCCUUCKUX MAaTEMATUKOB U POCCUMCKOU
MaTeMaTU4YEeCKOW IIKOJIbI, K UCIOJIb30BAaHUIO ITUX JOCTHKEHUH B APYrUX HAayKax U
MPUKJIAIHBIX cdepax;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH TpaKJaHWHA U pealiu3allud ero
paB, NMPEJICTAaBICHUEM O MATEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBIEHUHW, MPOIEAYp TPakJaHCKOTOo oOIecTsa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHUIO OSTUYECKUX MPOOJEM, CBS3aHHBIX C
MPaKTUUYECKUM TMPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHMEM BaXKHOCTH
MOPAIHbHO-3TUUYECKUX TTPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;

3) TPy10BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTUE€ B PEIICHUM NPAKTHUYECKUX 3adad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHMsl Ha MPOTSKEHUU BCEH MKU3HM Mg YCHEIHON MpodeccuoHaNbHOU
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MOCTPOCHHEM WHAMBUAYAIbHON TPACKTOPUU OOpPa30BAHMS M KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

CHOCOOHOCTBIO K  3MOLMOHAILHOMY M 3CTETHMUECKOMY  BOCHPHUATHUIO
MaTEeMaTHYeCKUX OOBEKTOB, 3a/lay, pPEIICHUH, pacCyKICHHUHN, YMEHHIO BHUICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHOCTEH HAYYHOI'O MO3HAHUA:

OpUEHTAllMe B JEATEIBHOCTH HAa COBPEMEHHYI0 CHCTEMY Hay4YHBIX
IOpPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS UeIOBEKa, MPUPOIBI U
oOlIecTBa, MOHMMAHMEM MAaTEMaTUYECKOM HAayKH Kak c@epbl YeJI0BEYECKOM
NEeSATEIbHOCTH, 3TaNoOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHS LMBHIM3ALNH,
OBJIAJICHAEM S3BIKOM MAaTEMaTUKA W MaTEMaTUYECKOM KYyJIBTYpPOH KaK CPEICTBOM
NO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMH MCCIIEIOBATEIBCKOM NESATEIIBHOCTH;

6) ¢usuyeckoro BoCHUTAHMSA, (POPMHPOBAHUS KYJbTYPbl 3A0POBbA H
IMOIMOHAJBHOI0 0J1ArONOJTyYHs:

TFOTOBHOCTBIO NPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HHTEpPECax CBOETO
3I0pOBbSI,  BEJIEHUS  3/J0poBOro  o0Opa3a  JKM3HM  (310pOBOE  IUTaHHUE,
cOAaHCUPOBAHHBIA PEXUM 3aHATHUM M  OTHAbIXa, peryjsipHas (¢uznyeckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pe(eKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOro e MpaBa IPyroro 4ejoBeKa;

7) IKOJIOrH4eCKOr0 BOCIIMTAHUSA:

OpHEHTalMEll Ha MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHWW JUIS PELICHHs 3a7ad B
00JacTH COXPAHHOCTU OKpYXarollel cpesibl, IIIAaHUPOBAHUS OCTYIIKOB U OLICHKH MX
BO3MOJKHBIX TOCJIEICTBUNM ISl OKPY’KaloIIEH Cpeibl, OCO3HAHHUEM TIJI00AIbHOIO
XapaKTepa SKOJOTUYECKUX TPOOJIEM U IMyTEH UX pELICHUS;

8) aganTanmu K M3MEHAIIUMCH YCJOBHAM COLHAIBHON W NPHPOIAHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSX HEONPEAECIEHHOCTH, MOBBIILIEHUIO
YPOBHSI CBOEW KOMIETEHTHOCTU Yepe3 MPAKTHYECKYIO JESTENbHOCTb, B TOM YHCIIE
YMEHHUE YUUTHCS y IPYTUX JIOJEH, TPUOOpETaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHLIMU U3 ONBITA JPYTHUX;

HEOOXOAMMOCThIO B (DOPMHUPOBAHWHM HOBBIX 3HAHWM, (OPMYIUPOBATH HUJCH,
MNOHSATHS, TUIOTE3bl 00 OOBEKTaX W SIBJICHHUSX, B TOM YHCJE paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUA U KOMIETEHTHOCTEW, TUIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaLUI0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI3OB, TPEOYIOMUNA KOHTPMEP, KOPPEKTHPOBATh MNPUHUMAaEMbIe

pemeHHﬁORyl‘&Eﬁ?%ﬂﬂMEWYHHPOBaTL M OLCHHMBATbL PHUCKH H IIOCIICACTBUAI,
bopMIBPIERTRBONIOI MOANMUCHIO




METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbpTaTe OCBOEHHWs TporpamMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
obmiero o6pazoBaHus y oOydaromierocss OyayT chopMHUpPOBaHbI MeTanpeaMeTHbIe
pPe3yJbTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHUEM YHHUBEPCATbHBIMHU
M03HABATEIbHBIMU JICHUCTBUSIMU, YHHUBEPCaTbHBIMHU KOMMYHHUKATHBHBIMHU
JEHCTBUSMH U YHUBEPCATBHBIMH PETYISATUBHBIMU JEHCTBUSMH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiliCTBUSA
Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIIATP W XapaKTEPU30BaTh CYIICCTBCHHBIC NPH3HAKH MAaTEMAaTHYECKHX
00BEKTOB, TTOHATHH, OTHOIICHUN MEXTy TOHITHIMH, (OPMYIHPOBATH OTPEICICHHUS
MOHATHH, YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIUU, OCHOBAHUS JIJIs
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3;

BOCITPUHUMAT, dbopMmyIupoBaTh W TPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIISITh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS B
dakTax, TAHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX, MpeyiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JenaTh BBIBOJBI C HCIOJL30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEpXKICHUM (TIpSIMBIE U OT
NPOTHUBHOIO), TMPOBOJUTH CAMOCTOSTENBHO JIOKa3aTelIbcTBA MaTEMaTHYECKHX
(dakToB, BBICTpaWBaTh APTyMECHTAIMIO, TPHUBOJIWUTH MPUMEPHI W KOHTPIPUMEPHI,
MPUMEHATh METOJI MaTEeMaTHYSCKOH WHIYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
pacCyXICHUs;

BBIOMpPATh CMOCOO pemeHus y4eOHOW 3amauu  (CpaBHUBATH  HECKOJIBKO
BApUAHTOB PEIICHUS, BEIOMPATh HAaMOOJEe MOAXOMSAIINA C yI€TOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUS:

HCIIOJIH30BaTh BOMPOCHI KaK MCCIENOBATEILCKUM WHCTPYMEHT IIO3HAHMSI,
dbopmynrpoBaTh BOIIPOCHI, bukcupyromnme MIPOTUBOPEUHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3HUITUIO, MHEHHE;

OPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OKCIEPUMEHT,
UCCJIEIOBAaHUE II0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa,
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CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTam
MpOBEAEHHOTO  HAONIOACHMSA,  WCCICNOBAaHUS,  JIKCIEPUMEHTa,  OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpoliecca, a TaKKe BBIJIBUTaTh
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh  HEJOCTaTOYHOCTh W HM30BITOYHOCTH WHGOpMAIUHU, JaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOMpATh, AaHAJIU3UPOBaTh, CHUCTEMATH3UPOBaTh M  HUHTEPIPETHPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM IMpEICTaBICHHS;

BBIOMPATH (hOpMY MpEACTaBICHHS HHPOPMALMU U WILIIOCTPUPOBATH PEIIAEMbIe
3aJlayM CXeMaMH, JuarpaMmmamu, HHOUM rpadukoil 1 uX KOMOMHAIUAMUY;

OLICHHMBATh HAAEKHOCTh HMH(MOPMALMKM O KPUTEPUSM, HPEIJIOKEHHBIM HWIH
c(OpMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHHBEpPCAIbHbIE y4eOHbIE 1eHCTBUSA

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUM C YCIOBUSMH U
LEeJIIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHbMEHHBIX  TEKCTaX, JaBaTh TMOSICHEHUS TIO0 XOJy PpElIeHUus 3ajJayu,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOUN TEMBI,
poOIeMBbI, perraeMoi 3a/iauu, BHICKA3bIBAaTh UJIEH, HAIICJIICHHBIE HA TIOUCK PEIICHHUS,
COTIOCTABJSAITh CBOM CYXKACHUA C CYXJICHUSMHU JPYIMX YYaCTHUKOB JIHAJIOra,
OoOHapyXuBaTh pa3IU4YMEe U CXOJCTBO TMO3UIMH, B KOPPEKTHON  Qopme
bopMyIMpOBaTH PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YJbTAaThl PEIICHUS 3aJayd, SKCIEPUMEHTa, HUCCIEIOBaHUSA,
MPOEKTa, CAMOCTOATEIHLHO BHIOMpaTh (opMaT BBICTYIUIGHUS C YYETOM 3ajad
MIPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHUU;

MOHUMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAUBUIYATbHOMN
paboThl TIpH pEIICHHH Y4YEOHBIX MATeMATHYECKUX 3a7a4, TMPUHUMATH IIeNb
COBMECTHOM JIeATEILHOCTH, IUIAHUPOBATh OPTaHHU3AIlMI0 COBMECTHOM pPabOTHI,
pacnpenensiatb BUAbl pabOT, JOroBapuUBaThCs, OOCYX AAaTh IMPOLIECC U PE3YJIbTAT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNINOBBIX ¢dopMmax padboThl (0O0CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U HHBIC); BBITIOJHITH CBOIO YaCcTh PaOOTHI M KOOPAMHUPOBATH
CBOU JEUCTBUSI C JAPYTMMHU Wi€HAMU KOMaHbl, OIIEHUBATh KAu4e€CTBO pe3yJibTaTa U
KauyecTBO CBOEr0 BKJaJa B OOIIMNA pe3ysbTaT MO KpUTEPHUsM, CHOPMYIUPOBAHHBIM
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PeryasiTuBHbIe YHHBepPCaJIbHbIe YUeOHbIe JelCTBUSA
Camoopranusanus:

BBISBIISITH MPOOJIEMBI JJIs1 PElICHHs] B JKU3HEHHBIX M YYEOHBIX CHTYalMsX,
OPHEHTUPOBATHCSI B PA3JIMYHBIX MOAXOJAaX MPUHATHS peUIeHUH (MHIWBUAYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITENIbHO COCTABJISITh IIJIaH, aITOPUTM PEIICHU 3a/1a4H (UJIH €T0 YacTh),
BBIOMpaATh CIOCOO pelIeHHs C Y4E€TOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C yUETOM
HOBOI1 HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:

BJaJIeTh CHOCO0aMHM CaMONPOBEPKH, CAaMOKOHTPOJIS Mpollecca U pe3yibTara
pelIeHrs] MaTeMaTUYECKOM 3a7aui, CAMOMOTHBALIMM U PEPIIEKCUH;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH NpU PELICHUM 3aJauH,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, HallIEHHBIX
OINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OILICHHMBAaTh COOTBETCTBUE pe3yjbTaTa IEATEIbHOCTH IOCTABICHHON MLIETU H
YCIIOBUSIM, OOBSICHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS 1IeJId, HaXOAWUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY;

BBIPXKATh YMOIIUHU TPU N3YYCHUH MaTeMaTHIYeCKHX 00BEKTOB U (PaKTOB, 1aBaTh
HMOLMOHAIBHYIO OLIEHKY PEIIeHUs 3a/1a4H.

HHPEAMETHBIE PE3YJIBTATBI

K xoHniy oOydenus B 8 kiacce oOy4aromuiicsi MOJTYYUT CIEIYIONIUE TTPEAMETHBIE
pEe3yJIbTATHL:

Yucaa v BBIYUCICHUA

UppauunonanbHbie uyncna.

[TonuMars W HWCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUU YHUCIOBBIX
MHOKECTB.

CB0OOMHO oOmepupoBaTh MOHATUSIMH: KBAJPATHBIM KOpPEHb, apu(PMETUUCCKUN
KBaJIpaTHBII KOPEHb, UPPALMOHAIBHOE YUCIIO, HAXOJUTh, OLEHUBATH KBaJpaTHBIC
KOPHU, MCTOJIb3Yys MPU HEOOXOIUMOCTH KaJbKYJSATOP, BBINOJIHATH NMPeoOpa3oBaHUS
BBIPAKCHUH, COAEPKAIINUX KBAPATHBIE KOPHU, UCTIOJIB3Ys CBOMCTBA KOPHEH.

Hcnonb30BaTh HaydalbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
YHUCeN JUIA CpaBHEHUS, OKPYTJICHUS W BBIUUCICHUH, M300pakaTh JCHCTBUTEIHHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJIbIX YKCEN C TOMOIIBIO JECATUYHBIX
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JlenmuMoCTb.

CBOOOHO OmEepUpPOBaTH MOHATHEM OCTaTKa MO MOIYJIIO, PUMEHSTHh CBOMCTBA
CpPaBHEHMI IO MOJYJIIO, HAXOAUTh OCTAaTKU CYMMbI M IPOM3BEACHUS IO TAHHOMY
MOZYJTIO.

AJire0OpanvecKue BbIPaKeHUs!

JIpoOHO-paImoHaIbHbIE BEIPAXKECHUSI.

Haxomuthe pomycTuMble 3HAYEHHUS TIEPEMEHHBIX B JPOOHO-pAIlMOHATBHBIX
BBIPAKECHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO palMOHAILHON APOOH.

BoimonusaTe mpuBeneHue anredpanveckux Ipodeil K oOIieMy 3HaMeHaTelNlo,
CJI0’KEHHUE, YMHOKECHHE, JICJICHUE alire0pandeckux Ipooeil.

BhINONMHATE TOXKIECTBEHHBIE PEO0OPa30BaHUs PAIIMOHATLHBIX BHIPAKECHHM.

[IpumensaTy npeoOpa3oBaHUs BBIPAKEHUUN /I PEIICHHS Pa3IMYHBIX 3a/1ad U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEATIbHOW MPAKTUKH.

Crenenu.

[IpuMeHsATh TMOHSTHE CTENEHW C IEJbIM  [OKa3aTeleM,  BBIOIHATh
npeoOpa3oBaHus BHIPAKEHHM, COACPKAITUX CTETICHU C IEJIbIM ITOKAa3aTeJIeM.

NppannoHanbHbIe BEIPaKEHUS.

HaxoauTte nomycTumble 3HaUY€HHSI TIEPEMEHHBIX B BBIPAKEHUSX, COACPKAIINX
apu(MeTHYECKHUE KBaIPAaTHbIC KOPHU.

Beimonuate npeoOpa3oBaHuss UPpAlMOHAIBHBIX  BBIPAKCHUH, HUCHOIb3YS
CBOMCTBA KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemiats kBagpaTHbie ypaBHEHMUS.

Pewmate ApoOHO-paniuoHaIbHbIE YPABHEHHUS.

Pemiath MHENHBIE YpaBHEHUS C MapaMeTpaMH, HECI0XHBIE CHUCTEMBbI
JINHEMHBIX YPABHEHUH C IMapaMeTpaMH.

[IpoBoauTh HCCIENOBAHUS YPABHEHUW W CUCTEM YPABHEHHWM, B TOM YHUCIE C
pUMEHEHHEM rpadUuecKux MpeCcTaBlIeHU (yCTaHaBIWBAaTh, UMEET JIM ypaBHEHUE
WIHM CUCTEMa YPaBHEHUMN PEIICHMUs], €CIIM UMEET, TO CKOJIBKO, U MpoYee).

[lepexoauTs OT cioBecHOW (OPMYIHPOBKH 3adadud K e€ anreOpandeckon
MOJIEIM C T[OMOIIBI0 COCTAaBJIEHUS YPaBHEHUS WJIM CHCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4¥ MOJYYEHHBIA pE3yJIbTAaT.

[IpumeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKH, PEIIaTh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, J1aBaTh IpadUUECKyIO
WUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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[ToruMaTh ¥ HCMONMB30BaTh (DYHKIIMOHAIBHBIE TOHSTHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHHS), OMNPENACIITh 3HAUYCHHE (QYHKIUA TIO 3HAYEHUIO
apryMeHTa, ONpeAeNsaTh CBOMCTBA (PYHKIUU 1O €€ rpaduKy.

Crtpouts rpaduku GyHKIHM , OMKUCHIBATH CBOMCTBA YMCIOBOM (PYHKIIMU MO €€

rpaduky.

TEMATHYECKOE IINTAHUPOBAHHUE

Auiredpa
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue
Ne (uudpossbie)
pa3esioB U TeM KonTtpoJbHbie
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMMbl padoThI
pecypcbl
1 BBoaHoe noBTopeHue 4
AJI'EBPANYECKUE
) BBIPAXXEHU . [IpoGHo- 19 ) bubmuorexa [JOK
pauuoHaAILHbBIE https://m.edsoo.ru/6d40b704
BBIPKECHUS
3 AJI'EBPANYECKUE 17 | bu6mmoreka [IOK
BBIPAKEHU . Crentenn https://m.edsoo.ru/6d40b704
YPABHEHUA 1 Eub OK
4 HEPABEHCTBA. 19 1 nommoreka L1
https://m.edsoo.ru/6d40b704
Hepasencra
UUCJIA U Eub OK
5 BLIUMCJIEHUSL. 14 1 nommoreka L
. https://m.edsoo.ru/6d40b704
KBagpartHblil KOpEeHb
YPABHEHUA 1 Eub OK
6 HEPABEHCTBA. 20 1 nommorexa 11
https://m.edsoo.ru/6d40b704
KBaaparHble ypaBHEHHS
YPABHEHUA 1
7 HEPABEHCTBA. 17 | bu6mmoreka [JOK
Jpo6HO-paninoHaNbHbIe https://m.edsoo0.ru/6d40b704
ypaBHEHUS
] OYHKIN 4 bubmuoreka [JOK
https://m.edsoo.ru/6d40b704
YUUCIIA 1 BuG OK
9 BLIUMCJIEHUSL. 7 nonmoreka L1
https://m.edsoo.ru/6d40b704
JleruMocCTh
- 0 ]_[nwrnppnmp7 nﬁnﬁmpnup T3 1 Bubnunoreka HOK
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136 8

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

e A.I. Mep3usk, B. b. [Tononckuii. Anre6dpa-8: yueOHUK C yriayOJIeHHBIM

n3ydeHuem mareMatuku. M. M3patensckuii ientp «Benrana-I'pady», 2015t

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

E. B. bymko, A. I'. Mepsisik, B. b. [Tonouckuii, M. C. Axup. Anredpa 8 xiacc.
Meroaunueckoe nocodue. M. Uznatensckuii nentp «Benrtana-I'pad», 2018r

A.T. Mepansik, B. b. Ilononckuii, E. M. PabunoBuu. M. C. Skup. Anredpa 8
kiacc. CaMocTosITeNbHBIE U KOHTPOJIbHBIE paboThl. M. M3aaTenbckuil HEeHTp
«Benrana-I'pad», 2018r

M.JLT anuukuii, A.M.I"onbaman, JI.M.3BaBruu COOpHUK 3a7a4 1o anredpe aiist 8-9
KJIacCOB, YueOHOe MOCOOHe JIJIs yUallluXCsl ¢ yriayOIeHHbIM U3y4YeHUEM
MAaTEeMaTHUKHU.

['yceBa U. JI. COOpHUK TECTOBBIX 3aIaHHM JIJII TEMATUYECKOTO U UTOTOBOTO
KOHTpoJs. Anredpa. 8-9 kimacc. M. «MaTemekT-Lentp» 2007

3uB b. I'., l'onpauy B. A. Jlunaktudeckue Mmatepuaiibl. Anredpa 8-9 kiacc. UePo-
Ha-Hese Cara C.-IlerepOypr. 2004r

A. T'. Mep3nsk, B. b. [Tononckuii, E. M. PabunoBuu. M. C. Skup. Anredpa
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«Benrana-I'pad», 2018t
1O. A. T'na3koB, M. {. IN'anamsuim, B. . AxpemenkoBa. KMM. Anrebpa 9 knacc.

M. Dk3amen. 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MUHTEPHET

PELIY EI'D - Obpa3oBatenbHblii mopTai ais noarotosku k EI'D u TMA
http://reshuege.ru/

KWM Ha caiite ®UIIN http://www.fipi.ru

Enunas xomekius mudpoBbix oOpazoBaTeIbHbIX pecypcoB. http://school-
collection.edu.ru/

Karanor obpa3zoBarensHbix pecypcoB cetu MaTepHeT. http://katalog.iot.ru/
Poccuiickuii o61eodpazoBaTenbHbiit mopTai. http://www.school.edu.ru/

SAxnacc. O6pazoBatenbhas miatdopma. http:// www.yaklass.ru/testwork
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