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MOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCSA OJTHUM U3 OMOPHBIX KypCOB OCHOBHOT'O OOIIEro 0Opa3oBaHUsA: OHA
o0ecrieunBaeT M3y4yeHUE JPYTruX JUCLUUIUIMH, KaK €CTECTBEHHO-HAay4yHOro, TaK H
TYMaHUTapHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO ISl MPOAODKEHHS OOpa3oBaHUS U B
MOBCEHEBHOM Ku3HU. Pa3Butne y oOyuaromuxcss Hay4YHBIX MPEACTaBICHUM O
IOPOUCXOXKIECHUN M CYHUIHOCTH aiureOpandeckux aOCTpakiuii, crocodbe oTpakeHus
MaTEMaTUYECKON HayKOW SIBJIEHMH M TPOLIECCOB B MPUPOJAE U OOILIECTBE, PpOJIH
MaTEMaTHYECKOr0 MOJICIMPOBAaHUS B HAyYHOM IIO3HAHMM W B TPAKTHKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAa4eCTB MBILIUICHHUS, HEOOXOAMMBIX IS
aJantalMd B COBPEMEHHOM HH(PpoBOoM obmiectBe. M3ydenue anreOpbl oOecrednBaeT
pa3BUTHE YMEHHsA HAOJ0JaTh, CpPAaBHUBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBHUSA
U BbIBOABI, (opMmynupoBaTh yTBepxkaeHUA. OcBoeHuEe Kypca anredpbl oOecrednBaeT
pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYaIOIIMXCS: OHU HCIOJB3YIOT JCAYKTUBHBIE H
MHIYKTUBHBIE pacCyKIEHUs, 0000IIEHNE U KOHKPETHU3ALMI0, a0CTparupoOBaHUE U aHAJIOTHIO.
OOyuenue anreOpe npeanosngaraeT 3HAYUTEIbHBIM 00BbEM CaMOCTOSATEIBHON JESTENbHOCTH
oOydaromuxcsi, MO3TOMY CaMOCTOSITEIbHOE pEIIeHHWEe 3a/Jay SBISETCS pealu3aluen
AESITeIbHOCTHOTO MPUHIIUIIA O0yUYEHUSI.

B crpyktype mporpammbl yueOHOro Kypca «Amiredpa» A OCHOBHOTO OOIIEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJIEpKaTeIbHO-METOAUYECKHE TUHUM. «Hucna u
BBIYUCIICHUS», «ANIreOpandyecKre BhIPaKEHUSI», «YpaBHEHHS U HEPABEHCTBA», «DYHKIIUI».
Kaxxnas u3 3Tux copepx’aTeabHO-METOAUYECKUX JIMHUN Pa3BUBAETCS HA MPOTSKEHUH TPEX
JIeT U3y4eHHs Kypca, B3aUMOACHCTBYS C APYTUMU €T0 JIMHUAMHU. B xo11e u3ydenus yue6GHOro
Kypca OOydamIUMCs HPUXOAUTCA JIOTMYECKH pacCykAaTh, HCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIA $3bIK. B CBfi3u ¢ 3TuM B mporpamMmy y4yeOHOro Kypca «Amnredpa»
BKJIFOUEHBI HEKOTOPbIE OCHOBBI JIOTMKH, IPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTEeMaTHYeCKOro 00pa30BaHUS M CHOCOOCTBYIOLIUE OBJIAJCHUIO OOYYaIOIIMMHUCS OCHOB
YHUBEPCATBHOTO  MaTeMaTudeckoro  si3bika.  CoaepkaTenpHOM U CTPYKTYpPHOM
0COOCHHOCTBIO YUeOHOTO Kypca «Anredpa» sSBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Copepxxanrie JUHUK «YHuCna W BBIYMCICHHS» CIY)KUT OCHOBOW JUIsl JalbHEHIIEro
M3YYEHUS] MAaTEMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUaIOIIUXCSl JIOTMUYECKOTO MBIIIIJICHUS,
(GOpMUPOBAaHMIO yMEHHSA TMOJb30BAaThCS  AJIrOPUTMaMH, a TakkKe MPHOOPETEHUIO
MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX IS TMOBCETHEBHOM >KU3HH. Pa3BuThe MOHATHS O
Ylyclie Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs CBA3aHO C PAaLUOHAIBHBIMU U
UppalMOHaJIbHBIMU YUCIAMH, (POPMUPOBAHUEM MPEACTABICHUN O JIEHCTBUTEIBHOM YUCIIE.
3aBeplieHre OCBOCHHSI YUCIIOBOM IMHUU OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

ConepxaHue JBYX aireOpanuecKux JUHUH — <«ANTeOpandecKre BBIPAKEHUS» U
«YpaBHEHUSI M HEpPAaBEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHMIO y  OOy4aroIIMXCH
MaTEMaTUYECKOI0 armnapara, HeOOXOIMMOro Uil peUleHMs] 3aad MaTeMaTHUKH, CMEKHBIX
OpEeIMETOB M IPAaKTUKO-OPUEHTHPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOro o00ILEro
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIUPYETCSs BOKPYT PAlMOHAIBHBIX BBIPAKECHUI.



Anrebpa JeMOHCTpUpYET 3HAYCHHME MATEMAaTUKH Kak S3bIKa JUISE  TIOCTPOEHUS
MAaTEMATUYECKUX MOJICIIEH, ONMUCAHUA MPOLECCOB U SIBICHUW pealbHOro mMupa. B 3agaum
oOyueHusi anreOpe BXOASAT TaKKe JalibHEIlee pa3BUTHE AJTOPUTMUYECKOTO MBIILICHUS,
HE0OXOIUMOr0, B YaCTHOCTH, JJIi OCBOEHUSI Kypca MH(GOPMATHKHU, U OBJIAJICHUE HABBIKAMU
JIeAYKTUBHBIX paccyxaennii. [Ipeodpa3zoBanne CMMBOJIBHBIX (hOPM CITOCOOCTBYET Pa3BUTHIO
BOOOpaX€HUsI, CIOCOOHOCTEN K MaTEMAaTHIECKOMY TBOPUYECTRY .

Conepxxanue (QyHKIMOHANIBHO-TpAQUUECKOW JIMHUM HALEIeHO Ha IMOJIy4eHHE
oOyJaronMMucs 3HaHUW O (YHKIMAX KaK BaKHEHIIeW MaTreMaTU4ecKOW MOJENu st
OMKCAaHUS U UCCIEIOBAHUS PA3HOOOPA3HBIX MPOLIECCOB U SIBJICHUN B MPUPOJE U OOLIECTBE.
N3yuenne matepuana CmoOCOOCTBYET PA3BUTHUIO Yy OOYYAIONMIUXCS YMEHHUS HCIIOJIb30BaTh
pa3JIMYHbIC BBIPA3UTEIBHBIE CPEJICTBA A3bIKA MATEMATHKU — CJIOBECHBIE, CUMBOJIMYECKUE,
rpaduyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHME MPEACTABICHUM O pOJM MaTeMaTUKU B
Pa3BUTHUH LIUBUJIN3ALUU U KYJIbTYPHI.

CormacHo ydeOHOMYy muiaHy B /—9 kiaccax m3ydaercs y4eOHbBIH Kypc «AunreOpa»,
KOTOPBII BKJIIOUAET CIEAYIOIIME OCHOBHBIE pa3/ielibl cojiepxaHus: «Hucna u BBIYUCICHUSY,
«AnreOpanuecKkue BEIpAKEHUS», <Y paBHEHUS U HEPABEHCTBa», «DyHKINN».

Ha u3ydenue yaebHoro kypca «Anredpa» orBoautcs 3064acos: B 7 kiacce — 102qaca
(3 yaca B HezIEJIO).

COIEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsia 1 BIYUCICHUSA

Hpobu OOBIKHOBEHHBIE M JECATHYHBIE, IEPEXO] OT OJHOW (HOPMBI 3amUCH Ipodeit K
apyroi. IloHsiTue panMOHaIBHOTO YHCHA, 3aliCh, CpaBHEHHE, YMOPSIJA0YMBAHHE
paloHaIbHBIX Ynced. ApudmMeTndeckue ASUCTBUS C pallMOHAIBHBIMU YuciIaMu. Pemenue
3a]a4 U3 peajbHOM NPAaKTUKKU HA YacTH, Ha IpoOHu.

CreneHp ¢ HaTypaJIbHbIM IOKA3aTeNIEM: ONPEEIICHNE, IPe0Opa30BaHUE BbIPAXKEHUN Ha
OCHOBE OTIpeIeNIeHNs, 3aMnCh OONMbIINX Yrcen. [IponeHTsl, 3anuck MpoLEeHTOB B BUAE ApoOU
U apoOu B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/aydl HA MPOLIEHTHI, PEIICHUE 3aJad U3
peaIbHOM MPAKTUKH.

[IpumeHeHne TNPU3HAKOB JEIMMOCTH, PAa3JIOKEHHE HAa MHOXHUTEIU HaTypalbHbIX
qHCel.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE TIpsiMasi 1 00paTHasi MPOMOPILHOHATBHOCTH.

Auaredpanyeckue BbIpasKeHHs

IlepemeHHbIE, YMCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonmycTUMBbIE 3HaYEHMUS
nepeMeHHbIX. llpencraBieHne 3aBUCHMOCTH MEXAY BEIMYMHAMU B BUAE (POPMYJIBI.
Boruncnenuss mo ¢opmynam. IlpeobpazoBanue OYKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO
paBHBIEC BBIPAXKEHUS, MTpaBUIIa MPeoOpa30BaHus CYMM U MPOU3BEICHUM, MpaBUiia pacKpPhITHS
CKOOOK U IPUBEJIEHUS TOJOOHBIX CIaracMbiX.

CBoJiCTBa CTENEHU C HATYPAJIBHBIM [10KA3aTEIIEM.



Onnownensl u MHorousieHbl. Crenenb MHorouwieHa. CroxkeHue, BbIYUTAHUE,
YMHOXEHHUE MHOTOWICHOB. DOpMYJbl COKPAIIEHHOTO YMHOXXEHUS: KBaJpaT CyMMbl U
KBagpaT pazHocTH. @opMmyna pa3sHOCTM KBaAparoB. PasliokeHWe MHOTOYIECHOB Ha
MHOXHUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHue, KOpPeHb  YpaBHEHWs, TpaBWjia  TpeoOpa3oBaHUsS  ypaBHEHUS,
PAaBHOCHJIBHOCTb YPABHEHUH.

JluHerHOEe ypaBHEHUE C OJHOM MEPEMEHHOM, YHMCJIO KOPHEW JMHEHWHOTO YpaBHEHHS,
pelIeHNnEe JUHEHHBbIX ypaBHEHUN. COCTaBlIeHUE YpaBHEHUN IO YCJIOBHUIO 3ajauyu. PemieHue
TEKCTOBBIX 33]1a4 C MOMOIIbIO YPABHECHUM.

JluneitHOoe ypaBHEHHE ¢ IByMs MEPEMEHHBIMU U ero Tpaduk. CucreMa IByX JIMHEHHBIX
ypaBHEHUH C ABYMs NEpeMEHHBIMU. PellieHne cucteM ypaBHEHUM CIOCOOOM IMOJCTaHOBKHU.
[Ipumepsb! pemeHus: TEKCTOBBIX 3a7a4 C MOMOILBbIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara touku Ha mpsiMoid. YHclioBble MPOMEXYTKU. PaccTosiHMe Mexay ABYMs
TOYKaMU KOOPAUHATHOW MPSMOM.

[IpsimoyronbHast cucrema koopauHaT, ocu OX u Oy. AGcuucca U opuHaTa TOUYKH Ha
KOOpAMHATHOM mockocTu. [Ipumepsl rpagukoB, 3ananHbix popmynamu. Urenue rpadukos
peanbHbIx 3aBucumocteil. [lonsarue dyukmuu. ['padux dynknuu. CBoilicTBa (QYHKIIHM.
Jluneiinas ¢yukius, e€ rpadpuk. I'papuxk dynxkumm y = [X|. I'padudeckoe perienue
JIMHEWHBIX YPABHEHUN U CUCTEM JINHEWHBIX YPABHEHUM.

IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA HPOI'PAMMbBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS TNPOTrpaMMbl yueOHOro Kypca «Anredpa»
XapaKTepU3YIOTCS:

1) naTpuoTnyeckoe BOCIUTAHHUE:

NpOSIBJIGHUEM MHTEpeca K MPOILIOMY M HACTOSALIEMY POCCHHCKOM MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHUSM POCCHUICKMX MaTeMaTHKOB M POCCHICKOIL
MaTEeMaTHYECKON IIKOJbl, K MCHOJIb30BAaHUIO ATHX JOCTI)KEHUH B JAPYTUX HayKax H
MPUKIATHBIX chepax;

2) rpaKIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE!

TOTOBHOCTBIO K BBITMOJIHEHUIO O0S3aHHOCTEH TpakJaHHMHA M peaqu3allii ero Ipas,
NpeACTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (PYHKIMOHMPOBAHUS PA3NUYHBIX CTPYKTYP,
SIBIICHHI, TIPOLIEAYP TPa)KIaHCKOTo o0miecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHUIO JTUYECKHUX MpOOJEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
IOCTIDKEHUH HAayKd, OCO3HAaHHMEM Ba)XHOCTH MOPAJIbHO-3TUUECKHUX IMPUHIMIIOB B
AeSITeIbHOCTH yYEHOTO;



3) TpyAoBOE BOCIMTAHHE:

YCTAHOBKOM Ha aKTHUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a]a4 MATEeMaTUUYECKOU
HaAIMpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTHUYECKOro OOpa30BaHUsl Ha MPOTSKEHUU
BCE KU3HU JJI yCHEIHON NpodecCuOHaNbHOM NeATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHUH, OCO3HAHHBIM BBHIOOPOM U TIOCTPOSCHHEM HHIWBUAYATBHOW  TpPAaeKTOPUU
o0pa3oBaHMsI W JKU3HEHHBIX IUIAHOB C YyY€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
noTpeOHOCTEH;

4) acTeTnYecKoOe BOCIIUTAHNE!

CIIOCOOHOCTBIO K 3MOLMOHATBHOMY M ACTETUYECKOMY BOCHPHUSATHUIO MaTeMaTHYECKUX
OoOBEKTOB, 3ajmad, penieHuil, pacCyXKIEeHWW, YMEHHIO BHIETh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTAalLlUE! B JIEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHsI YEJIOBEKa, NMPHUPOABI M OOIIECTBA, MOHUMAHHEM
MaTEeMaTUYeCKOW HAayKh Kak cepbl UETOBEYECKON ACATEIBHOCTH, ATANoOB €€ pa3BUTHS U
3HQYUMOCTH I Pa3BUTUS UUBWIM3ALMUM, OBJAJCHUEM S3BIKOM MaTEeMaTUKH U
MaTEMaTUYECKON KyJIbTYpOH KaK CpEJICTBOM IMO3HAHUS MHPA, OBJIAJCHHEM MPOCTEHIITUMU
HABbIKAMH UCCIIEIOBATENIbCKON J1€ITEIbHOCTH,

6) ¢usnyeckoe BocnmuTaHue, (OpPpMHPOBaHWE KYJIbBTYPbl 310pPOBbSI W
IMOLMOHAJIBLHOTO 0JIATOMOTYYHS:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUSI B MHTEpPEcax CBOETrO 370POBb,
BEJICHUS 3JI0POBOT0 00pa3a )u3HU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXKHUM 3aHATHH
M OTJbIXa, peryjsipHas (u3nveckas akTUBHOCTb), COPMHUPOBAHHOCTHIO HAaBbIKa pe()ICKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa APYroro 4eIoBeKa;

7) IK0JIOTHYeCKO€e BOCIIHTAHHE!

OpHEHTallMel Ha MPUMEHEHHE MaTEMAaTUYECKUX 3HAHUM JIs pelieHus 3a/1a4d B 00J1acTH
COXPaHHOCTH OKpYXalolel cpejibl, MIaHUPOBAHUS MOCTYNKOB U OLUEHKH MX BO3MOYKHBIX
MOCIEACTBUM  AJIi  OKPYXKAaIolIeH  Cpelabl, OCO3HAaHHMEM TJI00aJbHOrO  XapakTepa
AKOJIOTUYECKUX TPOOJIEM U ITyTeH X PEIICHHS,

8) ananTanusa K N3MeHSIIOIHMCSI YCJIOBHAM COIHAILHONH M MPUPOTHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JAEATEIbHOCTh, B TOM YHUCIE YMEHHE YUUThCS
y JIPYTUX JIIOJAEH, MpUOOpeTaTh B COBMECTHOM IEATEILHOCTH HOBBIC 3HAHWS, HABHIKH W
KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOOXOIUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uwucie (HOpMYIUPOBAThH
UJeH, TOHATHUS, TUMOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM YMHCIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIIMTHI COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlHWIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAaIIMIO KaK BBI30B, TPEOYIOUIMI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
nencTBud, GOpMyIUpPOBaTh U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIBIT.



METANIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIe 1eliCTBUSA

Ba3oBble Jjornyeckue 1eiicTBUA.

* BBISIBJSITh M XapaKTEPHU30BaTh CYLIECTBEHHBIE NMPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXIy MOHATHUSAMH, (POPMYIHPOBATH ONpENEICHUs MOHATHII,
YCTaHABIMBAaTh CYIIECTBEHHbI MpHU3HAK KJIacCU(PHUKAIMK, OCHOBAaHUS IS
00001IEHHS U CpaBHEHUS, KPUTEPUH MMPOBOJUMOTO aHAJIH3a,

* BOCIIpUHUMATh, (POpMYyITUpPOBaTH U MPE0OPa30BBIBATh CYXKACHUS: YTBEPAUTEIbHbBIE U
OTpHILIATENbHBIC, €IMHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIE,

* BBIBIISAITh MaTeMaTUYECKWE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TPOTHUBOPEUHS B
dakTax, JaHHBIX, HAOMIONEHUSX U YTBEPXKICHUSAX, NpearaTb KpUTEpPUH Jis
BBISIBJICHHSI 3aKOHOMEPHOCTEH 1 MPOTHUBOPEUHIA;

« IEJIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, NE€AYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH,

- pa30bmpaTh JIOKA3aTENIbCTBA MATEMAaTUYECKUX YTBEPXKICHUU (OpsMble H  OT
OPOTHBHOTO),  MPOBOJUTH  CAMOCTOSITENILHO  HECJIOXKHBIE  JIOKa3aTeNbCTBA
MaTeMaTH4ecKuX (PaKTOB, BBICTpAMBATh APTYMEHTALUIO, MPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

« BBIOMpaTh CTIOCO0 pemieHusl y4yeOHOW 3ajaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
pemieHus, BbIOMpaTh HauOoJiee TOAXOMAIMUNA C YYETOM CaMOCTOSITEIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarenLcKue JelCTBUSA.

* ICTIONIB30BaTh ~ BONPOCHl ~ KaK  MCCIIEOBATENbCKHIA  WHCTPYMEHT  IO3HaHUS,
dbopMynupoBath ~ BOMpOCH,,  (UKCHUPYIOIIME  MPOTUBOpEeuYHe,  Ipodiemy,
CaMOCTOSITENIbHO YCTaHaBIMBaTh HMCKOMOE M JaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE,;

* IPOBO/IUTH TI0 CAMOCTOSATENBHO COCTABICHHOMY IUIaHY HECIOMXHBIH SKCIIEPHUMEHT,
HeOOJIbIIIOE HCCIIEOBAaHUE MO YCTAaHOBJEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOI;

* CAMOCTOSATETLHO  (hopMynHpoBaTh 000OIIEHHS W BBIBOJALI IO  pe3yjbTaTam
NpoBeNEHHOrO  HAOJIOAEHUS,  MCCIENOBAaHUSA,  OLEHUBATh  JOCTOBEPHOCTh
HOJYYEHHBIX Pe3yJIbTaTOB, BBIBOJAOB M 000OIICHHIA;

« IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TpoIlecca, a TaKKe  BBIIBUTaTh
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ unopmanmeii:

* BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OpPMAINH, TaHHBIX, HEOOXOIUMBIX
IJIs1 peUIeHUs 3a]1a4u,

« BHIOMpAaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(OPMALIHIO
pa3IMYHBIX BUJOB U (DOPM IMpEICTABICHUS,

« BBIOUpaTh (QOpMYy MpeaCTaBIeHUs HHPOPMALMKM W WUIIOCTPUPOBATH pellaeMble
3aJ]auu CXeMaMH, AuarpaMMamMu, HHOU Tpa@uKoi U X KOMOMHALIUSAMU,



* OLIEHUBATh HAAEKHOCTh UH(POPMALIMK IO KPUTEPUAM, MPEIOKEHHBIM YUUTETIEM WU

c(hOpMyIIMPOBAHHBIM CAMOCTOSITENILHO.
KovMMyHuKaTHBHBIC YyHHBEpCaIbHbIE y4eOHbIEe 1eCTBHA:

« BOCIIPUHUMATh U (POPMYIMPOBATh CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMM U LIETAMU
oOlIeHusl, SICHO, TOYHO, IPAaMOTHO BBIpaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
NUCPMEHHBIX TEKCTaX, JlaBaTh TMOSICHEHUS MO XOAY pEIIeHUs 3a/JayH,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3ysbTar;

* B X0/1€ 00CYK/I€HUs 33]1aBaTh BOIPOCHI 10 CYIIECTBY 00CYK1a€MOI TeMBbI, POOIIEMBI,
pemaeMoil 3a1auM, BBICKa3blBaThb WJEH, HAllEJIEHHbIE Ha IIOMCK pEIlEHus,
COTIOCTABJIATh CBOM CYXACHHUS C CYXICHUSIMU JPYIMX YYaCTHHUKOB JMAjora,
oOHapyXHBaThb pa3zdMuhe M CXOJACTBO TO3UIMI, B KOPpPEKTHOU (dopme
(GopMyJIMpOBaTh pa3HOTrIacHsi, CBOM BO3PAXKEHUS,

« IPEACTABIIATh PE3YJbTAThI PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIICOBAHUSI, TIPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUICHHUS C YYETOM 3a/ay Mpe3eHTAlUd U
0COOEHHOCTEH ayAUTOPUH;

« IOHUMaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAMBUAYATbHONH PaOOTHI
IPU PELICHUH Y4eOHbIX MaTEMAaTUUECKHX 3aad;

« IPUHUMATH 11€JIb COBMECTHOM J1€ATEIbHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacmpenensiTe BUAbI pabOT, IOTOBapHBATHCS, OOCYXIaTh MpOLECC U
pe3ynbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIIO/IEH;

- y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCyKAeHUS, OOMEH MHEHHSMH,
MO3TOBBIC IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThl U KOOPAWHHPOBATH
CBOM JCHCTBUS C IPYTMMU YJIEHAMH KOMaH/bl, OLEHUBATh KAY€CTBO CBOETO BKJIA/a
B OOmMil MPOXYKT MO KPUTEpUsM, CQHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aNMOJICUCTBUA.

PeryJsiTHBHbIC YHUBepCAJIbHbIe y4eOHbIe 1eiiCTBUA
Camoopranu3anus:

* CAMOCTOSITETIHHO COCTaBISTh IUIAH, aJITOPUTM peUIeHUs 3aaa4yu (MM ero 4acTh),
BbIOMpaTh CHOCOO peIHIeHHs C Y4€TOM HUMEIOUINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPHAHTHI PEIICHUN C yuETOM
HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, IMOLHOHAJIBHBII HHTEICKT:

* BIIQJIETh CIIOCO0AMHU CaMOMPOBEPKHU, CAMOKOHTPOJISI MPOIEcca U pe3ysibTaTa perieHHs
MaTeMaTHYECKOM 3aJ1auH;

* IPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELICHUM 3a/1a4l, BHOCUTb
KOPPEKTUBbI B JESATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOATEIbCTB, HANJEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

* OLIEHUBATh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTH MMOCTABICHHOM 1IEJIN U YCIOBUSIM,
OOBSCHATh MPUYMUHBI JOCTHKEHHUS WU HEJOCTHKEHHS LEIH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY PUOOPETEHHOMY ONBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHny oOydeHus B / KJjacce 0Oy4aroIIMWCA MOJYYUT CIEAYIOLIUE MPEAMETHBIE
pE3yNbTATHI:

Yucia v BIYUCICHUSA

BbInonHATh, coueras yCTHbIE U MHCbMEHHBIE NMPUEMBI, apu(PMETUUECKUE EHCTBUS C
paloHaIbHBIMU YHCIAMH.

HaxoauTh 3Hau€HHs YHUCIIOBBIX BBIPAXKEHHUM, MPUMEHSITh Pa3HOOOpa3HbIE CIOCOOBI U
npu€Mbl BBIYMCICHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COAEpKAIUX OOBIKHOBEHHBIE H
JECATUYHBIE JPOOH.

[lepexomuth OT oOmHOW (OPMBI 3alMCH  YUCEN K Jpyroil (mpeoOpa3oBBIBATH
JECSATUUHYIO Jp0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHHBAaTh M YIOPSA0YMBATH PAMOHAIBHBIE YHCIIA.

OKpyTasTh yucna.

BBINONHATE NPUKKUAKY W OLEHKY pe3ysbTaTa BBIYMCIECHUHM, OLEHKY 3HauyeHU
YUCJIOBBIX BBIPAXKEHUM. DBBINONHATE JEHCTBUS CO CTENEHSAMH C HATypajJbHbIMU
MOKa3aTeNISIMH.

[IpuMeHATh NPU3HAKYU JEIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpaIbHbIX YHCEIL.

Pemarbh npakTHKO-OpMEHTUPOBAHHBIE 3a/layM, CBSI3aHHBIE C OTHOLIEHUEM BEJIMYUH,
IPONOPLUUOHAIIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, UHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS
3aJ1a4 ¢ y4€TOM OIpaHUYEHHUH, CBA3aHHBIX CO CBOMCTBAMU pPacCMaTpPUBAEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHUs

Hcnonp30BaTh anreOpandeckyrd TEPMHUHOJOTHUI0O W CHUMBOJIMKY, NPUMEHATH €€ B
IPOLIECCE OCBOEHMSI Y4eOHOr0 MaTepuana.

HaxoauTs 3HaueHns1 OyKBEHHBIX BBIPQXKEHUI IIPU 3aIaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonHsATe mpeoOpa3oBaHUsA 1LIENOTO BBIPAKEHHWS B MHOTOUYJIEH MPUBEICHHEM
MOJIOOHBIX CJaraeMbIX, paCKphITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJHOWIEHAa HAa MHOIOYJIEH M MHOIOWIEHAa Ha MHOTOYJIEH,
OPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCyliecTBIATh pa3a0KEHUE MHOTOUIEHOB Ha MHOXKUTEIM C MOMOILBIO BBIHECEHUS 32
CKOOKM  OOIIero MHOXHUTENsS, TPYNIUPOBKH  CllaraeéMblX, MpUMEHEHUs  GopMyl
COKpAILLIEHHOI'O YMHOXEHHSL.

[IpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB [UIsl PELIEHUS pa3iIMyYHbIX 3ajad U3
MaTEMaTUKH, CMEXHBIX MPEMETOB, U3 PEATILHOM NPAKTUKH.

Hcnonbs30BaTh  CBOMCTBA  CTENEHEW €  HATypaJbHBIMU  IOKAa3aTesIMH IS
npeoOpa30BaHUS BHIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUS C OJIHOM NEPEMEHHOM, MPUMEHSIsI IpaBUiIa repexoaa ot
HCXOJHOIO YpaBHEHHUS K PAaBHOCWIbHOMY eMy. [IpoBepsATbh, SBISETCS JU YUCIO KOPHEM
YpaBHEHMUS.

[TpumensTh rpaduueckre METO bl MPU PEHICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.



[lonGupats mpuMepbl map YUCEN, SBISIOIUXCS PEUICHHEM JMHEHHOTO YpaBHEHHS C
JIBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM TJIOCKOCTH TpaduK JUHEHHOTO YpaBHEHUS C JABYMs
NepeMEHHBIMHU, MOIB3YSICh TpaUKOM, MPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cuctemMbl IByX TUHEHWHBIX ypaBHEHUU C JBYMs MEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBnsATh U peuiaTh JUHEHHOE YpaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIIOBUIO 33J]a4M, MHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3a/1ayd MOJyYEHHbIN
pe3ynbTar.

DOyHKIUU

N300pakath Ha KOOPAWMHATHOW TPSIMOM TOYKH, COOTBETCTBYIONINE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alUCHIBATh YMCIOBbIE MPOMEXKYTKH Ha
anredpanveckoMm s3bIKe.

OTmeudaTh B KOOPAMHATHOW TJIOCKOCTH TOYKM IO 33/JIaHHBIM KOOpAHWHATaM, CTPOUTH
rpaduky JmHEHHBIX QyHKIHA. CTpouTh rpaduk GyHKIHH Y = [X|.

OnucelBaTh C MOMOIIBIO (DYHKIMH H3BECTHBIE 3aBUCUMOCTH MEXIY BEITUYMHAMU:
CKOPOCTb, BPEMsl, pACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, POU3BOJIUTEILHOCTh, BpeMS,
00bEM paboTHI.

HaxoauTs 3HaueHne GyHKIUU MO 3HAYCHHIO €€ apryMeHTa.

[Torumats rpadudeckuii crocod MpeACTaBICHNS U aHAIN3a HH()OPMAIUH, U3BJICKATh U
MHTEPIPETUPOBATH MH(POPMALIUIO U3 TPAPUKOB PEaTbHBIX MPOLECCOB U 3aBUCUMOCTEH.
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