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MNOACHUTEJIBHASA 3AIINCKA

Hcnonb3oBanue nanHOM paboueil mporpaMmsl AJisi 0Oy4aromuxcs 8 KJIaccoB
3agepmutca B 2023-2024 yyeOHOM roxy. PabGowas mporpamma npuBeneHa B
coorBeTcTBHEe ¢ conaepxkanuemM OPII (HeuszydeHHbIEe TEeMbl JOMOJHEHBI B
COJIEp>KaHUE KaXJI0ro KJIacca U BBIAECIEHBI KypCHBOM)

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO

oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TyYMAHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOIUMO ISt
NPOJOJDKEHUS 00pa3oBaHWsl M JUIsl TMOBCEIHEBHOM JKM3HU. PaszButne y
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux aOCTpakiMil, crnoco0e OTpaKeHHs] MATEeMAaTHYECKOW HayKou
SBIICHUN M TPOIECCOB B TPHUPOJAE M OOIIECTBE, POJIU MaTEeMaTHYECKOTO
MOJICJIMPOBAaHUSI B HAyYHOM T[IO3HAaHWUM U B IMPaKTUKE CIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOT'O MUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOAUMBIX
JUIsS. ajanTalMd B COBpPEMEHHOM LudpoBoM obmiectBe. M3ydenue anreOpsbl
o0ecrieunBaeT  pa3BUTHE yMEHHUs  HaOmOgaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTU MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUS, BBIBOABI, (HOPMYIHPOBAThH
yrBepxaAcHUs. OcBoeHHE Kypca aireOppl oOecrnedyuBaeT pa3BUTHE JIOTHUYECKOIO
MBIIUICHUST OOYYArOMIMXCS: OHM WCIOJB3YIOT JCAyKTHUBHBIE W WHIYKTHBHBIC
paccyxaeHus, o000IIeHHe W KOHKpETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenne anrebpe mpearnosgaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHLHOMN
JESATEIIbHOCTH  OOYYaroIIMUXCs, IO3TOMY CAaMOCTOSTEIbHOE peIllleHue 3ajad
00y4aroLUMUCS SBJSIETCS pean3alen AesITeIbHOCTHOTO IPUHIUIIA O0yUYeHUs!.

B cTpykrype mnporpammsl y4eOHOro kKypca «AnreOpa» yriayO0n€HHOro
U3YYCHHUS OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIYUCIEHHUA», «Anredpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas u3 3THX colep)KaTelbHO-METOIUYECKUX
JIMHUM Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOACHCTBYS C
IpYTMMH €ro JHHHSIMH. B Xome m3ydeHHs Kypca OOydJarolmuMcsl MPUXOAUTCS
JIOTHYECKH PacCyKAaTh, UCMOIb30BaTh TEOPETUKO-MHOKECTBCHHBIN S3bIK. B CBs3H
C 3TUM B Mporpammy yueOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4YeCKOro
oOpa3oBaHusT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIUMHUCS  OCHOB
YHHBEPCAJBbHOTO MaTeMaTH4eCcKoro s3bika. CoepKaTeNbHONM W CTPYKTYpHOM
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapakTep.

Conmepxxanne nuHMHA «Yucia W BBIYMCIEHUS» CIYXKHUT OCHOBOM ISt
JanbHENIIero U3y4eHus MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO y O0yYarOIIUXCS
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JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHSI TIOJIB30BATHCS alTOPUTMAMH, a
TaK)X€ IPHOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCETHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAalMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHHEM
IIPEICTABICHUM O JEHCTBUTEIBHOM YHCIIE. 3aBEpLICHUE OCBOCHHS YHUCIOBOMU
JVMHUHA OTHECEHO K CpeiHeMy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aire0panyecKux JIMHUN — « AIreOpandecKue BhIPAKCHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOro IJsl PELIEHUs 3aJad MaTeMaTUKH,
CMEXXHBIX IIPEJAMETOB U OKpYyKaroliel peabHOCTH. Ha ypoBHE OCHOBHOTO 00LIETO
oOpa3zoBaHus y4eOHBI MaTepHall TPYHNIUPYETCS BOKPYr  pPallMOHAIBHBIX
BbIpOKEHHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak s3bIKa s
IIOCTPOEHUSI MATEMAaTHUYECKUX MOJEJEH, ONHMCAHUS IIPOLIECCOB M SIBJICHUM
peanbHOro Mupa. B 3amaun oOyueHuss anredOpe BXOISAT TaKkKe JalibHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJEHUE HABBIKAMH JIETYKTUBHBIX
paccyxaenuid. IIpeoOpazoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpa)KeHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUYECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
OOy4YaroIIMMHUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJENH
JUISL OTMCAHUsS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBIICHUN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHOT'0, CUMBOJIMYECKOTO, IpaUuecKkoro, BHOCUT BKJIaA B (popmMupoBaHue
MPEICTABICHUM O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTEepU3yeTcs M3yYEHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHuss 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MaTE€MaTH4eCKOro MojaenupoBanud. Ilpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHHH M TPUHATHIE B anredpe
npaBuia UX KOHCTPYMPOBAHHUSI  CIOCOOCTBYIOT  (OPMHPOBAHUIO  yYMEHUU
00OCHOBBIBATh U JIOKA3bIBaTh CYXJACHUS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKHUX IMOCTPOCHHUM M ydaT UX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIIUXCSl.

CornacHo yueOHOMYy IMlaHy B 7-9 Kjaccax wu3ydaercs Y4yeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna ¥ BBIYUCICHUA», «Adredpanyeckue BbIpAXKEHUs», «YpaBHEHUS U
HEPaBEHCTBA», «DyHKIUWY.
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Ha uzyuenue yue6HOro Kypca «Anredpa» B 8 kinacce orBogutcs 136 yacos
(4 yaca B HEZIEIIO).
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COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Yucia ¥ BbIYMCICHUS

KBanparnsle kopHH. ApudmMeTndeckuil KBapaTHbI KOPEHb U €0 CBOWCTBA.
[lonsiTHE MppanMOHAIBHOrO 4Yucia. JleWCTBUSA C HPPALMOHAIBHBIMU YHCIAMHU.
CBolicTBa IEUCTBUI C UppalMOHAIBHBIMU YnciaaMu. CpaBHEHHE HPPAMOHAIBHBIX
qucel.

[IpencraBieHuss O pacIIMPEHUSAX YUCIOBBIX MHOKECTB. MHOkecTBa
HaTypaJbHBIX, LEJbIX, PalHOHAIbHBIX, JCHCTBUTEIBHBIX uHcel. CpaBHEHHE
guces. YucioBble IPOMEKYTKHU.

HevictBuss ¢ ocrtatkamu. Ocrtatkn creneHed. lIpumMeHeHne OCTaTKOB K
PELIEHUIO YPABHEHUH B LIEJIBIX YHMCIIAX U TEKCTOBBIX 3a7a4.

Pa3mepbl OOBEKTOB OKPYXAIOLIEr0 MHpA, JIUTEIBHOCTh IPOLIECCOB B
oKpyxaromeM Mupe. CTaHIapTHBINA BUJT YHCIIA.

Aare0panvyecKue BbIPpAKEHUSA

AnreOpanyeckas aApoOb. JlomycTUMBbIE 3HAYEHUA NEPEMEHHBIX B APOOHO-
palMOHAIBHBIX BbIpaKeHUsAX. (OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.
CrnoxxeHue, BBIYMTAHHWE, YMHOXXEHHE U JEJIEHUE aureOpanvyeckux ApoOeH.
Brinenenue menoi yactu aaredpandeckoit 1poou.

PanmonainbHbie BBIPAKECHUS. ToXeCTBEHHbIE npeoOpa3oBaHus
PalMOHAIIBHBIX BBIPAXKECHUM.

JonycTuMble 3HAaY€HHs] TEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKALIUX
apudmeTryeckue  KBajapaTHble KOpHM. ToXaecTBeHHble MpeoOpa3oBaHuUs
BBIPAXEHUM, colepKaluX apupMeTHUECKUE KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1edbIM TOKa3ateneM U €€ cBoiictBa. IIpeoOpazoBaHue
BBIPAXEHUM, COAEPIKAIINX CTETICHHU.

YpaBHeHHS U HEPABEHCTBA

KBanparHoe ypaBHeHue. @opMyna KOpPHEW KBaApaTHOTO YPaBHEHUS.
KosmmuecTBO NeNCTBUTENBHBIX KOPHEN KBAaJPAaTHOTO ypaBHEHUs. Teopema Buera.
YpaBHEeHUsA, CBOAWMMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBAJPaTHBIM
ypaBHeHUsM. KBagpaTHOE ypaBHEHHE ¢ mapamMeTpoM. PelieHne TEKCTOBBIX 3a/1a4 C
ITIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHo-palinoHanbHble  ypaBHEHUs. PemieHue  poOHO-paIoOHaIbHBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-paIlOHATBHBIX
ypaBHeHUH. ['padnueckasi MHTepIIpeTalisl ypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.
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HepaBenctBo ¢ nepemenHoi. CTporue u Hectporue HepaBeHcTBa. CloxeHue
U YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHUWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsATME O pelIeHMH HEpPaBEeHCTBA C OJHOW MEepeMEHHOM. MHOXKECTBO
pelIeHU HEpaBEeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPABEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Pemenue MTMHENHBIX HEPABEHCTB C OJHOM MepeMeHHOM. CUCTEMBI 1 COBOKYITHOCTH
JIMHENHBIX HEPAaBEHCTB C OJHOM II€peMEHHOW. PemeHue TEKCTOBBIX 3amad ¢
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJJHOU IIEPEMEHHOM.

DOyHKIMHA

OO0uacTh onpeaeneHyss 1 MHOXKECTBO 3HaueHU (pyHKunHu. CriocoObl 3a1aHus
¢bynkuuid. ['padux pynkunn. Urenue cBoiicTB pyHKuuu 1o €€ rpaduky. [Ipumepsr
rpaukoB QyHKUIUHN, OTPAKAIOIIUX PEANIbHBIE IPOLIECCHI.

JluneitHas QyHkuug. @DYHKIMM, ONMCHIBAIOIIME NPSIMYHO U OOpaTHYIO
MPONOPIIMOHAIIBHBIE 3aBUCUMOCTH, UX IPapUKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrBa.
KycouHo-3a1anabie PyHKIIHUH.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOHUIEHHWEM K  JIOCTHKEHHUSAM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKM3HM JJIA YCHEIIHOW MpOoQecCHOHATbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLMOHAJBHOMY U 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaTeMAaTHYECKOW KyJbTYpOH Kak CpelICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :
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FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pOBbs, BEACHUS 3J0pOBOro  oOpa3a KU3HU  (3I0POBOE  NUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOT0 XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MYTEeH X PEeIIeHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, TUIAHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXJy TMOHATUAMH, (PopMyIupoBaTh
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;
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BOCIPUHUMATh,  (OPMYyJIHpPOBaTH W  NPEOOpPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENbHbIC U OTPUIIATENIbHBIC, €AUHIUYHBIC, YACTHBIC U 00II1e, YCIOBHEIE,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIHOJB30BAHHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabckue 1edCTBUS:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONMIOACHMS,  HMCCIEIOBAHMS, OKCIEpPUMEHTa, OIICHHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATh HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HWHGOPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA
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BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOECTO BKJIaJa B OOMmMUN pe3ylbTarT IIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBUE pPE3yJbTaTa JEATEIBHOCTH MOCTABICHHOMN ILIEIU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHN TPU U3yYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHniry 00y4yeHus B 8 kiiacce o0yyaromuics MogyyuT CIeayIOIue MpeIMEeTHbIC
pe3yabTaThl:

Yucsia v BbIYMCJIEHUS

HppanmoHanpHbIE YUCIA.

[loHMMaTh W WUCIONB30BATh NPEACTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOKECTB.

CB0OOOIHO OIEepUpPOBATH MOHATUSIMU: KBAIPATHBIN KOPEHB, apu(METUUECKUIMA
KBaJpaTHBIN KOPEHb, UPPAIIMOHATBHOE YKCIIO, HAXOJAUTh, OLICHUBATh KBAJIPATHbHIC
KOpHH,  MCIOJIB3YyS  OPU  HEOOXOJUMOCTH  KaJbKyJISTOP,  BBINOJHATH
npeoOpa3oBaHus BBIPAKECHUN, COJEPKAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonb30BaTh HayajdbHbIE MPEJACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCceN JJISl CpaBHEHUs, OKPYTJICHHUS U BBIYUCICHUHN, N300pakaTh I€UCTBUTEIbHbBIC
YHUCIa TOYKaMHA Ha KOOPAWHATHOW MPSMOM.

Hcrnonb30BaTh 3amucu OOJIBIIUX M MaJIbIX YUCET C MOMOIIBIO JAECATUYHBIX
npobeit u crenener yucia 10, 3amuchIBaTh M OKPYIJIATh YHUCIOBBIE 3HAYCHUS
peaNbHBIX BEJIMYHH C UCIIOJIB30BAHUEM PA3HbIX CUCTEM U3MEPEHHI.

J1eIMMOCTb.

CBoOOMHO oOmepupoBaTh TMOHSATHEM OCTaTKa MO MOJYJI0, TMPUMEHSITH
CBOMCTBA CpPaBHEHUM 1O MOJYJIIO, HAXOJIUTh OCTATKW CYMMBbI U ITPOU3BENCHUS IO
JAHHOMY MOAYJIIO.

AuredpanvyecKue BbIPAKEHUA

JpoOHO-paimoHaaIbHbIE BEIPAKEHUS.

Haxonuth AOMyCTUMBbIE 3HAUYCHUS TEPEMEHHBIX B JIPOOHO-PAIMOHATBHBIX
BBIPKCHUSIX.

[IpuMEHSTh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

BrinonHate npuBeneHne anredpanueckux ApoOer K o0IeMy 3HaMeHaTelo,
CJIO’)K€HHE, YMHOXKEHHE, JICJICHUE allre0pandecKux IpoOei.

BBITIOTHATE TOXKAECTBEHHBIE MPE0OPa30BaHMS PAIIMOHATIBHBIX BEIPAKECHUM.

[TpumensaTh mpeodpa3oBaHus BEIPAKEHHUM JIJIs PEIICHUST PA3IUYHBIX 3a71a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.
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Crenenu.

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

HppanmoHanbHbIE BEIPAXKEHUS.

HaxoauTe qonycTrmble 3Ha4CHHS] IEPEMEHHBIX B BBIPAKEHUSIX, COJEPKAIINX
apu(pMeTHIECKre KBaAPATHBIC KOPHH.

Brinonuate npeoOpa3oBaHus HPPALUOHAIBHBIX BBIPAKEHUN, HUCIOIb3YS
CBOMCTBA KOPHEW.

YpaBHeHUs U HEPABEHCTBA

Pemiats kBajjpaTHbIC ypaBHEHUS.

Pemate ApoOHO-paliMoHAIbHBIE YPABHEHHUS.

Pemate nuHElHbIE ypaBHEHUS C MapaMETpaMH, HECJOXKHBIE CHUCTEMBI
JIMHEWHBIX YPaBHEHUN C IMapaMeTPaAMHU.

[IpoBOANTH HCCIIEOBAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOM UYHCIIE C
NpUMEHEHUEM TrpaduuecKux mpeacTtaBieHuid (ycTaHaBIMBaTh, HWMEET JIU
YpaBHEHUE WM CHUCTEMA YPAaBHEHHMH pEIICHUS, €CIId HMEET, TO CKOJbKO, U
npouee).

[lepexonuTh OT CIOBECHON (OPMYIMPOBKH 33hauu K €€ anredpamdeckoin
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJYyYEHHBII pe3ysbTarT.

[IpuMeHSATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB JJISI CpPaBHEHUS, OICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpouth rpaduku pyHKUMN , OMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLUHUH TIO

e€ rpaduxy.
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
HaumenoBaHnuepasieioB u
Ne ni/m Konrpoabueie IIpakruueckue  (uupposbie)
TEMIIPOrPaMMbI Bcero
padoTshI padoThbI o0pa3oBaTe/bHbIEPeCYpPChl
IToBTrOpenue, cucremaTu3anys 3HaHuM 3a 7 5
KJ1acc
1 AJITEBPAMYECKUE BBIPAXKEHU . 16 |
JpoOHo-paninoHaIbHbIE BRIPAKEHUS
2 UNCJIA 1 BBIYUCJIEHUA. JenumocTb 7 1
3 UNCJIA U BIUUCJIEHUS. KBanpaTHbrit 16 |
KOPCHb
4 YPABHEHUA 1 HEPABEHCTBA. 17 |
KBanparnble ypaBHEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 18 i
Jpo6HO-palinoHalbHbIE YpaBHEHUS
6 YPABHEHUMA 1 HEPABEHCTBA. 20 i
HepasencrBa
7 AJITEBPAMYECKUE BBIPAXKEHU . 14
Crenenu
8 OVYHKINN 15 1
9 [ToBTOpenue, 06001IeHNE, g ]
CUCTeMaTH3aIMI3HAHU]
OBIIEE KOJIMYECTBO YACOB I10 136 2 0
[TPOT'PAMME
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INnct cornacoBaHusa k gokymeHTy Ne 17 ot 20.09.2023
MHuumaTop cornacosaHuna: ®egotosa E.I. CekpeTapb
CornacoBaHue nHnyumposaHo: 19.09.2023 17:45

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 | Umamos 1.9. 20.09.2023 - 12:16
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