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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBIsSETCA OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa 00ECIIEUYMBACT M3YYCHHE JPYTUX IUCHUILIMH KaK €CTeCTBCHHO-
HAy4YHOTO, TaK W TyMaHUTAPHOTO IUKIOB, €€ OCBOEHHE HEOOXOIUMO IS
MIPOJIOJDKEHUS 00pa30BaHUs | ISl TOBCEAHEBHOM KU3HU. Pa3zButne y oOydaronmxcs
HAyYHBIX TMPEACTABICHUN O TPOUCXOXKJICHUM U CYIIHOCTH allreOpandecKux
aOCTpakIuii, crrocode OTpa)KEHUsT MaTEeMaTUYSCKON HayKOW SIBJICHHH M TIPOIIECCOB B
IPUPOJC M OOIIECTBE, PO MATEMAaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM MTO3HAHUU
1 B MPAKTHUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB
MBIIICHNS, HEOOXOIUMBIX ISl aJanTallid B COBPEMEHHOM IH(POBOM OOIIECTBE.
N3ydenune anreOpsl oOecrieurBaeT pa3BUTHE YMEHHS HaOMIOJaTh, CPaBHUBATh,
HaxXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIIICHUS, CIOCOOHOCTH
apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkaeHns. OcBoeHHe Kypca anreOpsl oOecrieuynBaeT pPa3BUTHE JIOTHYECKOTO
MBIIICHAST OOYYalOIUXCSA: OHU UCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccyxaeHus, 000O0IeHHe W KOHKPETH3allMio, aOCTparupoBaHHE M aHAJIOTHIO.
OOydenue anreOpe TMpeanoiiaracT 3HAYUTENIBHBIA O00BEM  CaMOCTOSATEIIBHOM
JEATETBHOCTH  OOYYaroOIIMXCS, TIOATOMY CaMOCTOSTEIBHOE pEIICHHE 3ajad
0OyJarOIUMUCS SBIICTCS peanu3alieil JeITEIbHOCTHOTO MTPUHITUIIA O0yICHHS.

B cTpykType mporpammbl yaeOHOTO Kypca «Anredpa» yriayOoaéHHOTO U3ydeHHUS
OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIIbHO-METOoAMUecKue JauHuu: «Yuciaa u
BBIYUCIICHUS», «ANTeOpandyecKue BBIPAKCHUS», «YPaBHCHHS U HEPABEHCTBAY,
«Dynkmumy. Kaknas u3 3Tux coaepKaTeIbHO-METOIUICCKIX JIMHAA pa3BUBACTCS HA
MPOTSDKCHUH TPEX JIET N3YUCHUS Kypca, B3aUMOJICHCTBYS ¢ IPYTUMU €ro TUHUSAMHA. B
XO0JIe M3YYeHHS Kypca OOy4arolmuMcs TMPUXOJUTCS JIOTHYECKH PACCYXIaTh,
HCIIOJIh30BaTh TEOPETHUKO-MHOXKECTBCHHBINH S3BIK. B CBSA3M C 3TUM B Tporpammy
ydeOHOTO  Kypca  «AnreOpa»  BKIIOYEHBI  HEKOTOPHIE  OCHOBBI  JIOTHKH,
IIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pasjieflaXx MaTeMaTHYECKOTO OOpa30BaHUS H
CIOCOOCTBYIOIINE OBJIAJIEHHIO oOy4JaromumMucs OCHOB YHUBEPCAJIBHOTO
MareMaTtudeckoro s3eika. CojepkareIbHOM ¥ CTPYKTYPHOH  OCOOEHHOCTHIO
y4eOHOT0 Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHHM «YWcaa ©W  BBIYHCICHUS» CIY)KHT OCHOBOM IS
TaNbHEHIIIET0 M3yYeHUs MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYaOIIHXCS
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS QJITOPUTMAMH, a
TaK)K€ MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJISI TIOBCETHEBHOM
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MIPEJICTABICHUN O IEUCTBUTEILHOM YHUCIe. 3aBEpPIICHUE OCBOCHMS YUCIOBOU JTMHUU
OTHECEHO K CpeIHeMY 00I11IeMy 00pa30BaHHUIO.

ConeprkaHue IByX anreOpandeckux JUHUN — «AJreOpandeckue BhIPKEHUSD U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOy4aIOIMUXCS
MaTEMaTHYECKOTro amnmapara, HEOOXOAMMOTO Ui pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXXHBIX MPEIMETOB U OKpYXKarouieil peanbHocTd. Ha ypoBHE OCHOBHOTO 001I€r0
o0pa3oBaHus YUEOHBIA MaTepras IpyNIupyeTcss BOKPYT pallMOHAIBHBIX BBIPAKECHHIA.
AnreOpa NEeMOHCTpUpPYET 3HAYEHUE MAaTEeMaTUKU KakK S3bIKa JUIsl TOCTPOCHUS
MaTeMaTHYECKUX MOJEJEH, ONHUCAHUs IMPOLIECCOB M SIBJICHUN peaJpHOro mupa. B
3a1aun 00y4YeHHs aiaredpe BXOIAT TaKXke JalbHeHIIee pa3BUTHE aIrOPUTMUYECKOTO
MBIIUIEHNS, HEOOXOIMMOIro, B YaCTHOCTH, IJII OCBOECHMS Kypca MH(POPMATHKH, W
OBJIaJICHHE HaBBIKAMU JEAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJIBHBIX
(GopM crocoOCTBYET pa3BUTUIO BOOOPaKEHUs, CIIOCOOHOCTEH K MAaTeMaTUYECKOMY
TBOPYECTBY.

Conepxanve (QyHKIMOHATBLHO-TPAPUUYECKOW JUHUM HAICJICHO Ha MOJIyYeHUE
0oOy4aronMMuUCs 3HaHUM 0 PYHKIUSAX KaK BaXKHEHIIeH MaTeMaTUYeCKON MOAEIH IS
OMHCAaHUs U MCCIEIOBAHUSA Pa3HOOOPA3HBIX IMPOLECCOB M SIBICHUNH B NPUPOJE U
obuiectBe. M3ydueHne mMarepuaia CiocOOCTBYET Pa3BUTHUIO Yy OOYYAIOIIMUXCS YMEHUs
WCIIOJIb30BaTh PAa3JIMYHbIE BBIPA3UTENbHBIE CpPEJICTBA S3bIKA MATEMAaTUKH —
CJIOBECHOT'0, CHMBOJHMYECKOT0, rpaduyeckoro, BHOCUT BKJIaJ B (OpPMHpPOBAHUE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYpPHI.

VYrnyOnéHHblil Kype anreOpbl XapaKTepU3yeTcsl U3yYEHUEM JIOMOJHUTEILHOTO
TEOPETUUECKOI0 amrapaTa U CBS3aHHBIX C HUM METOJOB pElleHUus 3aaay. Anredpa
SIBJISIETCS SI3BIKOM JIJISI OMMCAHUS OOBEKTOB M 3aKOHOMEPHOCTEU, CIIY>KUT OCHOBOM
MareMaTuyeckoro mojaenupoBaHus. Ilpu 3ToM camMu OOBEKTHI MaTeMaTHYECKUX
YMO3aKJIIOUEHUH W TPUHATBIE B anredpe ImpaBWwia UX KOHCTPYHMPOBAHUS
CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI OOOCHOBBIBATH M JOKAa3bIBaTh CY)KJIECHUS,
pPa3BUBAIOT MATEMAaTHYECKYH0 MHTYHULMIO, KpPaTKO M HarsJHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOEHUH M ydaT MX NpUMEeHeHHuIo. Tem cambiM anreOpa
3aHMMAeT OJHO M3 BEIYIIMX MECT B (POPMHUPOBAHUU HAYYHO-TEOPETHUECKOTO
MBIIICHHUS 00YJarOINXCSl.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3leibl COACPHKAHUS:
«Yucna u  BBIUMCIHEHUS», «ANreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA U
HEPaBEHCTBa», « DyHKIUN.

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

-

O

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS

2
KJ1acce —ﬂmwﬁé Eﬁ%ﬁﬁeneﬂm).
3NEKTPOHHOW NOANMUCHLID




COILEPKXAHUE OBYYEHUSA

Yucia ¥ BIYMCICHUSA

KBanpaTtHble kopHU. ApudmMeTHuecKuil KBaJpaTHbIA KOPEHb U €ro CBOICTBA.
[lonsATHE WppanMOHAIBHOIO 4ucia. JIeWCTBUS € UPpPalMOHAIBHBIMM YHUCIIAMM.
CBoiicTBa JE€UCTBUI C MppalMOHAIBHBIMUA yuciaamMu. CpaBHEHUE WPPALMOHAIBHBIX
quced.

[IpencraBiennss O  pacIIMPEHMUSIX  YUCIOBBIX  MHOXKECTB. MHOXKeCTBa
HATypaJbHBIX, LEJbIX, PAUOHAIBHBIX, JEHCTBUTEIbHBIX uKcesl. CpaBHEHHE YHCEIL.
YucIiioBBIE TPOMEKYTKHU.

HeiictBus ¢ octatkamu. Octatku creneHei. [I[pumenenne ocTaTkoB K pelIeHUI0
YPaBHEHUH B LIEJIbIX YNCIIAX U TEKCTOBBIX 3a/a4.

Pa3mepbl 0OBEKTOB OKpYXaroIIero Mupa, UIMTEIbHOCTh IIPOLECCOB B
oKkpyxaromeM Mupe. CTaHIapTHBIN BHJT YUCIIA.

AJire0panvecKue BbIPAKEHUS

AnreOpanveckass npoOb. JlonmycTuMmble 3HA4Y€HHs MEPEMEHHBIX B APOOHO-
palMOHANBbHBIX  BbIpaKeHUAX. (OCHOBHOE CBOICTBO —alreOpanyeckord JIpoowu.
CnoxxeHue, BbIYMTAHHWE, YMHOXXEHHE U JI€JICHHE aire0panyeckux JIpoOeil.
Briaenenue nenoit yactu anredpanyeckoi 1poou.

PaunonanbsHbie BhlpaxeHus. T0X1eCTBEHHbIE MPEe0OpPa30BAHMS PALIMOHATIBHBIX
BBIPAKEHU.

JlomycTuMblE  3HAYEHHMS] TEPEMEHHBIX B  BBIPAXKEHUAX, COAEPIKAIIMX
apudmernyeckue  KBaJpaTHble  KOpPHU.  TOXKIECTBEHHbIE  NpPeoOpa3oBaHuUs
BBIpQXECHUI, COJlepKalX apupMeTHIECKHUe KBaIpaTHbIE KOPHHU.

Crenenb c 1eNbIM TTOKa3aTelieM U e€ cBoiicTBa. [IpeoOpa3zoBaHue BbIpaKEHUM,
COJIEPKAILNX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHenue. @opmyiia KOpPHEH KBAJPATHOTO ypPABHEHUS.
KonnuecTtBOo AEHCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHus. Teopema Buera.
YpaBHEHUS, CBOAUMBIE K JIMHEWHBIM YPABHEHUSM WJIM K KBaJPATHBIM YPaBHEHHUSIM.
KBampaTHoe ypaBHeHHe ¢ mapaMeTpoM. PelieHue TEeKCTOBBIX 3a1ady C MOMOLIBIO
KBaJIPATHBIX YPABHEHHUI.

JpoOHO-palimoHanbHble  ypaBHeHUs.  Pemienne  apoOHO-paliMOHAIBHBIX
ypaBHeHUI. PelieHne TEKCTOBBIX 3aJady C IOMOIIbIO JAPOOHO-pAIMOHAIBHBIX
ypaBHeHU. ['padmyeckas uHTepIpeTalys ypaBHEHUN ¢ JBYMSI IEPEMEHHBIMH.

Yucnoseie HepaBeHCTBA. CBOWCTBA YUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHcTBa. ClOXKEHUE U
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IToHATHE O pelIEHNU HEPABEHCTBA C OAHOU IEPEMEHHON. MHOKECTBO pEIIeHUI
HEpaBEeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHerHOE HEPABEHCTBO C OJHOW IEPEMEHHOM M MHOMXECTBA €r0 PEIICHUM.
Peuienne nMMHEWHBIX HEPABEHCTB C OJHOM mepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JMHEWHBIX HEPAaBEHCTB C OJHOM MNEpEeMEHHOM. PelleHne TEKCTOBBIX 3a1ad ¢
ITIOMOUIBIO JINHEUHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DOyHKIUU

OO6nactp omnpezelieHdss U MHOXKECTBO 3HaueHuUd (yHkiuu. CrnocoObl 3a1aHust
bynkmuit. ['paduk dyukiuu. Utenue cBoiicTB ¢yHKuu 1o e€ rpaduky. [Ipumepsl
rpadukoB QyHKUINN, OTpa)KaIOLIUX PEAIbHBIE MPOIIECCHI.

JIuneiinas ¢Qyskuua. DyHKIUU, ONHUCHIBAIOIIME TMPSIMYyIH0 U OOpaTHYIO
IPONOPLUOHATIbHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynknn y = kx, y=kx + b, y=k/x, y=x3,y = VX, y = |X| 1 ux cBoiicTBa.
Kycouno-3a1annble pyHKINU.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMPOI'PAMMBbI
YUYEBHOI'O KYPCA «aareépa» HA VYIUIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJabTaThbl OCBOCHHUS MPOrpaMMbl IO  MaTeMaTHKE
XapaKTEepU3yrTCS B YACTH:

1) mnaTpMoTHYECKOr0 BOCIMTAHUSA:

MPOSIBJICHUEM UHTEpPEca K MPOIUIOMY U HACTOAIIEMY POCCUMCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIIEHUEM K JIOCTHKEHUSM POCCUUCKUX MATEMATUKOB U POCCUMCKOU
MaTeMaTU4YEeCKOW IIKOJIbI, K UCIOJIb30BAHUIO ITUX JOCTHKEHUU B APYTUX HayKax W
PUKJIAAHBIX cdepax;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN TpaKJaHWHA W peaIu3allid ero
IpaB, MPEJICTAaBICHUEM O MAaTEMATUUECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBICHWUW, TPOIEAYpP TPaKIAHCKOrO OOIecTBa (HAmpuMep, BHIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKUX MPOOJEM, CBS3aHHBIX C
NPaKTUUYECKUM TMPUMEHEHHEM JOCTH)KEHHUW HAayKH, OCO3HAHHEM BaXXKHOCTH
MOPATbHO-3TUUECKUX TTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TPy10BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTUE€ B PEUICHUH NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUM BCEH MKU3HM I YCHEIHON MNpodeccuoHaNbHON
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MOCTPOCHUEM MHAMBHUAYAIbHON TPACKTOPUU OOpPa30BaHMS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K  3MOLMOHAJBHOMY M  ACTETHMYECKOMY  BOCIPHUSTHUIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/ay, pPEIICHUH, pacCyKICHHUH, YMEHHIO BHUACTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEH HAYYHOI'O MO3HAHUA:

OpUEHTAallMe B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HbIX
IpPEICTaBICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, HMPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HAyKHM KakK cdepbl dYeloBeYeCKon
NEeATEIbHOCTH, 3TANoOB €€ pPa3BUTHUA M 3HAUYMMOCTH ISl Pa3BUTHs LMBHIN3ALNH,
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKH W MAaTEMaTHYECKOM KyJIbTYpOH KaK CpPEICTBOM
NIO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEOBATEIBCKOM 1EATEIBHOCTH;

6) ¢usuyeckoro BocnUTaHHMA, (POPMHUPOBAHHUS KYJBTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO TIPUMEHSATh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbSl,  BEIEHUS  3J0poBOro  oOpa3a  JKM3HM  (310pOBOE  IUTaHHE,
cOAaHCUPOBAHHBIA  PEXUM 3aHATHMM U OTAbIXA, peryspHas (¢uznyeckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pe(eKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOI'o e MpaBa APYroro 4eoBeKa;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

OpHEHTalMEel HAa MPUMEHEHHE MAaTeMaTUYECKUX 3HAHWW U1 PELICHMs 3a1ad B
00J1acTH COXPAHHOCTU OKPYXKAarolle cpeibl, INIAaHUPOBAHUSI IIOCTYIIKOB M OLIEHKU UX
BO3MOJKHBIX TOCJIEICTBUM ISl OKPY’KaloIIEeW Cpeabl, OCO3HAHHUEM TIIJI00AIbHOIO
XapaKTepa KOJOTUYECKUX POOIEM U IyTeH UX pelIeHUS;

8) apanTanmu K M3MEHAIIUMCH YCJOBHAM COLHAJIBHON W NPHPOIAHOM
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHMSX HEONPENEIEHHOCTH, IOBBILIEHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU 4epe3 MPAKTHYECKYIO JESTENbHOCTb, B TOM YHCIIE
YMEHHUE YUYUThCS y APYTUX JIIOJIEH, TPUOOPETaTh B COBMECTHOU J1€ATEILHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHLIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B (DOPMHUPOBAHMHM HOBBIX 3HAHWUU, (POPMYIHPOBATH HJICH,
MNOHSATHS, TUIOTE3bl 00 OOBEKTaX W SIBJICHHUSX, B TOM YHCJIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEW, TUIAHMPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaLUI0, BOCIPUHUMATH CTPECCOBYIO

CUTYAIIMI0 KaK BbI3OB, TPEOYIOMHUNA KOHTPMEP, KOPPEKTHPOBATh MNPUHUMAaeMble

pemeHHﬁDHwﬂEIﬁ‘f’%ﬁﬂVEEWYHHPOBML N ONICHHMBATbL PHCKHU H TIIOCICACTBUA,
(opMBPEBATRCHHOI NOANUCHIO
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METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesymnbpTaTe OCBOEHHWS TpOrpamMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
obmiero o6pazoBaHus y oOydaromierocss OyayT chopMUpPOBaHbI MeTanpeaMeTHbIe
pPe3yJbTaThl, XapaKTepU3yIOIIHeCs OBIIaJICHUEM YHHUBEPCATbHBIMHU
MI03HABATEILHBIMU JICHUCTBUSMU, YHHUBEPCaTbHBIMHU KOMMYHHUKATHBHBIMHU
JEHCTBUSMH U YHUBEPCATbHBIMH PETYISATUBHBIMU JEHCTBUSIMH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eilicTBUS
Ba3oBble jiornyeckue aeiicTBUSA:

BBISBIIAT W XapaKTePHU30BaTh CYIICCTBEHHBIC IPU3HAKKM MAaTeMAaTHUYCCKUX
00BEKTOB, MOHATHI, OTHOIICHUN MEXTy TMOHITHAMHU, (OPMYITHPOBATH OMPEICICHUS
MOHSTHH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIUU, OCHOBAHUS JJIS
000011IeHNs U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3A;

BOCITPUHUMAT, dbopMmyaupoBaTh W TPeoOpa3oOBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIISITh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS B
dakTax, TAaHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX, TMpeyiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

JenaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeJbCTBA MAaTEMAaTHYECKUX YTBEPXKACHUM (TIpSIMBIE U OT
MPOTUBHOIO), TMPOBOJUTH CAMOCTOSTENIBHO JIOKa3aTeIbcTBA MaTEeMaTHUYECKHX
(dakTOB, BBICTpaWBATh APTyMEHTAIMIO, TPHBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
MPUMEHATh METOJI MaTEeMaTHYCCKONW WHIYKIUHA, OOOCHOBBIBaTH COOCTBEHHBIC
paccyXJIeHHUS,

BBIOMpPATh CMOCOO pemeHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJBKO
BApUAHTOB PEIICHUS, BEIOMpATh HAMOOJEe MOAXOMSIIHNA C yIETOM CaMOCTOSITEITLHO
BBIJICICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaregbcKkue 1eHCTBUA:

MCIIOJIh30BaTh BOMPOCHI KaK MCCIENOBATEILCKUM WHCTPYMEHT ITO3HAHMUSI,
dbopmynrpoBaTh BOIIPOCHI, bukcupyromnme MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITEJIbHO YCTaHaBIIMBaTh KMCKOMOE W JaHHOE, (OPMHpPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

OPOBOJUTh IO CAMOCTOSITEJILHO COCTABJICHHOMY IUIAHY OKCIEPUMEHT,
WCCJICIOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTU4YeCKOro OOBEeKTa,
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CaMOCTOSITENIbHO (OPMYIMPOBAaTh OOOOIIEHUS W BBIBOJLI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA,  WCCIENOBAaHUS,  OKCIEPUMEHTa,  OLIEHWBATH
JOCTOBEPHOCTb MOTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Mpolecca, a TaKKe BbIABUIATh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ munpopmanueii:

BBISIBJISITh  HEJOCTaTOYHOCTh W HM30BITOYHOCTH MHGOpPMAIUHU, JaHHBIX,
HEOOXOUMBIX JIJIsl pELICHMs 3a/1a4U;

BbIOMpaTh, AaHAJIW3UPOBATh, CUCTEMATU3UPOBATh U  HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;

BBIOMPATH (hOpMY MpEACTABICHHUS HHPOPMALUA U WLTIOCTPUPOBATh pPELIaEcMble
3aJlauM CXeMaMH, JuarpaMmmMaMu, HHOHM rpa@uKkoil 1 ux KOMOMHAIMAMUY;

OLICHHMBATh HAAEKHOCTh HMH(MOPMALMM O KPUTEPUSM, HPEIJIOKEHHBIM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHUS

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LeasIMU OOILEHNs, ICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX ~ TEKCTaX, JaBaTh TOSICHEHUS 10 XOAY pElIeHUs 3aJayd,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

B XOJ€ OOCYXXIEHHs 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXIaeMOUl TeMbl,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAllEJICHHbIC HA MIOUCK PEICHMUS,
COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSIMH JPYTUX YYAaCTHUKOB JHAJIOTa,
oOHapyXMBaThb pa3IMYMe MW CXOJACTBO MO3UIUH, B KOPPEKTHOH (Qopme
(opMyIUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHMUS;

OPENCTABIATh PE3YJbTATHl PEIIEHUs 3aJadyM, SKCIIEPUMEHTA, HMCCIIEIOBAaHUSA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (OpMAT BBICTYIUIGHHS € Y4€TOM 3ajad
pe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUH;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM W WHAMBUIYAJTbHON
paboThl MpH pelIeHUH YYeOHbIX MaTeMaTH4YEeCKHX 3a/ay, MpPUHUMATh IeJb
COBMECTHON JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH paboThI,
pacnpenensiatb BUAbl paldOT, JOroBapuUBaThCs, OOCYX AaTh MpPOLIECC U PE3YJbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCyxkaeHHs, OOMEH MHEHHUH,
«MO3TOBBIE HITYPMBD» U MHBIE); BBINOJHATH CBOIO YacTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JIEUCTBUS C IPYrMMHU WICHaMH KOMAaHJIbl, OLEHUBATh Kaue€CTBO PE3YyJIbTATA U
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PeryasiTuBHbIe YHHBepCaJIbHbIe YUeOHbIe JeiiCTBUS
Camoopranusanus:

BBISBIISITH MPOOJIEMBI JJISl PElICHHs] B JKU3HEHHBIX W YYEOHBIX CHUTYalMsiX,
OPHEHTUPOBATHCS B PA3JIMYHBIX MOAXOJAaX MPUHATHS peUIeHUH (MHIUBUAYaJIbHOE,
IPYIIIOBOE);

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

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

BJaJIeTh CHOCO0aMHM CaMONPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
pelIeHrs: MaTeMaTHYeCKOM 3a7aui, CAMOMOTHBALIMM U Pe(IIEKCUH;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH NpU PELICHUM 3aJauH,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAlJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OILICHMBAaTh COOTBETCTBUE pe3yibTaTa ACSITEIbHOCTH IOCTABICHHOW WLEIH U
YCIIOBUSIM, OOBSICHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS 1IeJId, HaXOAWUTb
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY;

BBIPXKATh IMOIIMHU TIPU U3YYCHUH MaTEeMaTHIECKUX 0OBEKTOB U (haKTOB, 1aBaTh
HMOLMOHAIBHYIO OLIEHKY pPelIeHUs 3a/1auH.

HPEAMETHBIE PE3YJIBTATBI

K koHniy oOydenusi B 8 kiacce oOy4aromuiicsi MOJTYYUT CIEIYIONIUE TTPEAMETHBIE
pEe3yJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

UppauunonanpHbie uncna.

[TonnMath W WCMOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUN YHUCIOBBIX
MHOKECTB.

CB0OOMHO oOmepupoBaTh MOHATHUSIMHU: KBaJPaTHBIM KOPEHb, apu(PMETHIECKUI
KBaJ[paTHbII KOPEHb, UPPALMOHAIBHOE YUCIIO, HAXOJWUTh, OLICHUBATH KBaJpaTHBIC
KOPHU, MCTOJIb3Ys NMPU HEOOXOIUMOCTH KaJbKYJSATOP, BBINOJHATH MPE0oOpa3oBaHUs
BBIPAKECHUH, COAEPKAIINUX KBAIPATHBIE KOPHU, UCTIOJIB3Ys CBOMCTBA KOPHEH.

Hcnonb30BaTh HayalbHBIE MPEICTABICHUS O MHOXKECTBE JAEHCTBUTEIIBHBIX
YHUCeN IS CpaBHEHUS, OKPYTJICHUS W BBIUUCICHUN, M300pakaTh JCHCTBUTEIHHBIC
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOU IPSAMOU.

Hcnonb3oBaTh 3anmucu OOJIBIIMX W MAaJIbIX YHCEN C MOMOUIBIO JECATUYHBIX
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J1enuMoCTb.

CBOOOHO OmEepUpPOBaTH MOHATHEM OCTAaTKa MO MOIYJIO, PUMEHSTHh CBOMCTBA
CpPaBHEHHUI IO MOJYJIIO, HAXOAUTh OCTATKU CYMMbI M IPOU3BEACHUS 0 JTAHHOMY
MOZYJTIO.

AJire0OpanvecKue BbIPaKeHUs!

JIpoOHO-panmoHaIbHbIE BEIPAXKCHUS.

Haxomute pomycTuMble 3HAYEHUS TIEPEMEHHBIX B JPOOHO-paIlMOHAIBHBIX
BBIPAKECHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO palMOHAILHON APOOH.

BreinmonusaTe mpuBeneHue anredpandeckux Iapodeil K oOIieMy 3HaMeHaTelNo,
CJI0’KEHHUE, YMHOKECHHE, JICJICHUE alire0pandeckux JIpooeil.

BhIMONMHATE TOXKIECTBEHHBIE TPEO0OPa30BaHUS PAIIMOHATLHBIX BHIPAKECHHM.

[IpumensaTy npeoOpa3oBaHUs BBIPAXKEHUMN I PEIICHHS Pa3IMYHBIX 3a/1ad U3
MaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Crenenu.

[IpumeHSITP TNOHATHE CTENEHH C  LEJIbIM  [OKAa3aTesieM, BBINOJHITh
npeoOpa3oBaHus BEIPAKEHUH, COAEPKAIIUX CTETICHH C LIETbIM IMOKa3aTeIeM.

NppaunoHanbHbIe BBIpaKEHUS.

Haxoaute nomycTumble 3HaUY€HMSI TIEPEMEHHBIX B BBIPAKEHUSAX, COAEP KAIINX
apu(MeTHYECKHUE KBaIpaTHbIC KOPHU.

Beimonuate npeoOpa3oBaHus UPPAlMOHAIBHBIX  BBIPAKCHUH, UCIOIb3YS
CBOMCTBA KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemiats kBagpaTHbie ypaBHEHMUS.

Pewmate ApoOHO-panimoHaIbHbIE YPABHEHHUS.

Pemiate uHElHBIE YpaBHEHUS C [apaMeTPaMH, HECIIOKHBIE CHCTEMBI
JINHEMHBIX YPABHEHUH C IMapaMeTpaMH.

[IpoBoauTh HCCIENOBaHUS YPABHEHUW M CUCTEM YpPaBHEHUW, B TOM YHCIE C
IpUMEHEHUEM rpadUuuecKux MpeicTaBlIeHu (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE
WIM CUCTEMa YPaBHEHUMN PEIeHHUs], €CITU UMEET, TO CKOJIbKO, U IPOYee).

[TepexoauTs OT cioBeCHOW (OPMYIHPOBKH 3adadud K e€ anreOpandeckon
MOJIEIM C T[OMOIIBID COCTAaBJICHUS YPaBHEHHUS WJIM CHCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4¥ MOJYYEHHBIA pPE3yJIbTAaT.

[IpuMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLIEHKH, PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CUCTEMBI, J1aBaTh IpauUuECKyIO
WUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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[ToruMath ¥ HMCMONMB30BaTh (DYHKIIMOHAIBHBIE TOHSTHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMs), OMNPEACTITh 3Ha4YeHHEe (GYHKIUA TIO 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU 0 €€ rpaduKy.

Crpoutb rpaduku GyHKIHM , OMMCHIBATH CBOMCTBA YHUCIOBOM (PYHKIHMH IO €&

rpaduky.

TEMATHYECKOE IINTAHUPOBAHHUE

Auredpa
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHnoBaHue
Ne (uudpossbie)
pa3esioB U TeM KonTtpoJbHbie
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMmbl padoThI
pecypcbl
1 BBoaHoe noBTopeHue 4
AJITEBPAYECKUE
) BBIPAXXEHUA. [IpoGHo- 19 ’ bubmuorexa [JOK
pauuoHaAILHBIE https://m.edso0.ru/6d40b704
BBIPKECHUS
3 AJITEBPAYECKUE 17 | bu6mmoreka [IOK
BBIPAKEHU . Crentenn https://m.edso0.ru/6d40b704
YPABHEHUA U Eub OK
4 HEPABEHCTBA. 19 1 nomrorexa I
https://m.edsoo.ru/6d40b704
Hepasencra
UUCJIA U Eub OK
5 BLIUMCJIEHUSL. 14 1 nommorexa 11
. https://m.edsoo.ru/6d40b704
KBagpartHblil KOpEeHb
YPABHEHUA U Eub OK
6 HEPABEHCTBA. 20 1 uomrorexa [
https://m.edsoo.ru/6d40b704
KBaaparHble ypaBHEHMS
YPABHEHUA U
7 HEPABEHCTBA. 17 | bubmmoreka [JOK
Jpo6HO-paninoHaNbHbIE https://m.edsoo0.ru/6d40b704
ypaBHEHUS
] OYHKIAN 4 bubmuorexa [JOK
https://m.edsoo.ru/6d40b704
UUCIIA U BuG OK
9 BLIYMCJIEHUSL 7 noimorexa 1
https://m.edsoo.ru/6d40b704
JleTuMocCTh
~ 0 ]_[nn”rnppunp, nﬁnﬁmpnup, s ! Bubnuoreka HOK

O
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

e A.I'. Mep3nsk, B. b. [Tononckuii. Anredpa-8: yueOHUK C yriayOJeHHBIM

nzydeHuem mareMatuku. M. M3narensckuii ienTp «Benrana-I'pady», 2015t

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

E. B. bynko, A. I'. Mep3sik, B. b. [Tononckuii, M. C. Axup. Anredpa 8 kiacc.
Meroanueckoe nocodue. M. Uznatensckuii nentp «Benrtana-I'pad», 2018r

A.T. Mepznsik, B. b. [lononckuii, E. M. PabunoBuu. M. C. Skup. Anredpa 8
kiacc. CaMocTosITeNNbHBIE U KOHTPOJIbHBIE padoThl. M. M3 1aTenbcKuii HEHTP
«Benrana-I'pad», 2018r

M.JLT anuukuii, A.M.I'onbaman, JI.M.3BaBuu COOpHUK 3a1a4 1o anredpe ajist 8-9
KJIacCOB, YueOHOe MOCOOHe JIJIs yUaIlluXCsl C yriyOJIeHHBIM U3yUYEeHUEM
MaTeMaTUKH.

['yceBa U. JI. COOpHUK TECTOBBIX 3aIaHHM JIJII TEMATUYECKOTO U UTOTOBOTO
KOHTpoJs1. Anrebpa. 8-9 kimacc. M. «MaTemekT-Lentp» 2007

3uB b. I'., l'onpauu 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. Sxup. Anredpa
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«Benrana-I'pad», 2018t
1O. A. T'na3koB, M. {. l'anamsuim, B. . AxpemenkoBa. KMIM. Anrebpa 9 knacc.

M. Dk3amen. 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

PELIY EI'D - Obpa3oBatenbHblii mopTai ais noarotoBku k EI'D u T'TMA
http://reshuege.ru/

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

Enunas xomnekius udpoBbix oOpazoBaTeIbHbIX pecypcoB. http://school-
collection.edu.ru/

Karanor obpa3zoBarensHbix pecypcoB cetu MaTepHeT. http://katalog.iot.ru/
Poccuiickuii o61ieodpazoBatenbHbiit mopTai. http://www.school.edu.ru/

Axnacc. O6pazoBatenbHas miardopma. http:// www.yaklass.ru/testwork
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