AHHOTAUA

Anrebpa sBISETCS OJHMM U3 OIOPHBIX KypCOB OCHOBHOTO o0OIIero oOpa3oBaHUs: OHA
OGCCHC‘II’IB&CT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMAaHHUTApHOTI'O
IIUKJIOB, €€ OCBOCHUE HEOOXOMMO JUIsl MPOJOJIKECHUSI 00pa30BaHUs M B TIOBCCTHEBHOM JKU3HHU.
Pa3Butne y oOywarouuxcs Hay4yHbIX MPEICTaBICHUM O TMPOUCXOXKIEHUUM U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKeHUS MATEeMAaTHYEeCKOM HAyKOW SBJICHUH U
NPOIIECCOB B TIPUPOJIE M OOIIECTBE, POJIM MAaTeMaTHYECKOTO MOJICIMPOBAHUS B HAYyYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydeHue
anreOpsl 00ecreunBacT pa3BUTHE YMEHHUSI HAOIIOaTh, CPABHUBATh, HAXOAUTh 3AKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$I: OHHM HCIOJIB3YIOT JIOCAYKTHBHBIC U
WHJIyKTUBHBIC PACCYXKICHUS, 000OUICHUE M KOHKPETH3AIlUI0, a0CTparupoBaHUE M AHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHLHOW JIESTEIBHOCTH
O0ydJaroImuxcs, TMO3TOMY CaMOCTOSITEJIBHOE pellleHHe 3aja4  sBJSIETCS — peaiu3almeit
ACATCIIBHOCTHOI'O MpHUHINIIA 06y’~I€HI/I$I.

B cTpyktype mporpammbl ydaeOHOTO Kypca «AnreOpay ajisi OCHOBHOTO OOIIEro oOpa3oBaHUS
OCHOBHOE MECTO 3aHHUMAIOT COJAEpKaTeIbHO-METOJANYECKUEe JTUHUM: «YUucia U BBIUHCICHUS,
«AnreOpanuecKkue BBIpAXKEHUS», «YPaBHEHUS W HepaBeHCTBa», «DyHKium». Kaxmas u3 3THX
COJIepKaTeIbHO-METOIMUECKHUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIeT U3ydeHHs Kypca,
B3aUMO/JICHCTBYS C APYTUMHU €ro JUHHUSAMH. B Xone n3ydeHus yueOHOro Kypca oOydaroniumcs
MIPUXOJAUTCS JIOTUYECKU PACCYXkaTh, UCIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIHN 3bIK. B cBs3n
C 3TUM B MporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTHKH,
MpEe/ICTaBJICHHbBIE BO BCEX OCHOBHBIX pa3lenax MaTeMaTHM4ecKoro oOpa3oBaHUS U
CHOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAIBHOIO MaTeMaTUYECKOTO
s3pika. CoJiepKaTeNIbHOM U CTPYKTYpPHOI 0COOEHHOCTBIO YUeOHOTo Kypca «Airedpay sBIiseTcs
€ro UHTErPUPOBAHHBIN XapaKTep.

ConepmaHI/Ie JMHAM «Yuciia ¥ BBIYKCICHUSI CIIY)XXKUT OCHOBOH JIIA ,I[aJ'IbHCfIH.IGFo HN3Y4YCHUA
MaTCMaTHKU, CHOCO6CTBy€T Pa3BUTHIO y 06yqa}0mnxc;1 JJOTHYCCKOT'O MBbIIIJICHUA,
q)OpMI/IpOBaHI/IIO YMCHHSA IIOJIB30BATHCA AJITOPUTMAMM, a4 TAKKE HpI/IO6peTCHI/IIO MPAaKTUYICCKUX
HAaBBIKOB, HCO6XOI[I/IMBIX JUISL TIOBCEIHEBHOM JKMU3HU. Pa3BuTHE MOHATHUS O YMCIIE Ha YPOBHE
OCHOBHOI'O O6I_HCFO 06pa30BaHI/I$I CBA3aHO C pallMOHAJIbHBIMHU W HppallHuOHAJIbHBIMHU YUCIIAMH,
q)OpMI/IpOBaHI/ICM HpeI[CTaBJ'IeHI/Iﬁ 0 JICUCTBUTEIBHOM 4YHCIIEC. 3aBepmeHHe OCBOCHHS YHCJIIOBOU
JIMHUHU OTHECCHO K CPCAHCMY O6H_I6My 06p830BaHI/IIO.

Copnepxanue IByX alreOpandeckux JMHUN — «AnreOpanyeckre BbIpRXEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHMIO Yy OOydarolMXcs MaTeMaTH4YecKOTro armapara,
HEOOXOAMMOro JJIsi pelleHUs 3aJad MaTeMaTHKH, CMEXHBIX MpPEeIMETOB M IPaKTHUKO-
OpUEHTUPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro o0uiero obpa3oBaHHs Y4eOHBIH MaTepHai
IPYNIUPYETCs BOKPYT PpAalMOHAIbHBIX BBIpaXEHHUH. Ajredpa JI€MOHCTpUPYET 3HadYeHUE
MaTeMaTHUKU KaK S3bIKa JUIsl TIOCTPOEHUS MAaTEMaTHYECKUX MOJIENEH, ONMCAHMs MPOLECCOB U
SABJICHUH peasibHOro MHpa. B 3amaum oOyuyeHus anreOpe BXOAAT Takxke AajbHEWIIee pa3BUTHE
AITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOIMMOro, B YaCTHOCTHM, JUISI OCBOGHHMS Kypca
uHGOpMATUKHU, W OBJAJEHHE HaBbIKAMU JEAYKTHBHBIX paccyxaeHuil. IIpeoOpasoBanue



CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUS, CIIOCOOHOCTEN K MAaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxxanne (QpyHKIMOHATBHO-TPApUUECKON JTMHUU HALIEICHO HA TOIyYeHHE OOydJaromuMUCs
3HaHMN O (DYHKIHSIX KaK BaKHEHIIeH MaTeMaTHYECKOW MOJENHN JIJIsl ONMCAHUS U UCCIICAOBAHUS
pa3sHOOOpa3HBIX TPOIECCOB W SABJICHMWA B mpupoie u oOmectBe. M3ydenume wmarepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIMXCS YMEHWS WCIIOJBh30BATh PA3IMYHBIC BBIPA3UTCIILHBIC
CpelcTBa fA3bIKA MATEMAaTHUKH — CIIOBECHBIC, CHMBOJIMYECKUE, Tpauueckue, BHOCUT BKJIaJa B
(hopMHpOBaHKE MPEACTABICHUIA O POJIA MATEMATHKH B Pa3BUTHH IIUBUIIM3AIIUU U KYIbTYPHI.

CornacHo y4yeOHOMY IutaHy B 7-9 Kkiaccax u3ydaercs y4eOHBIH Kypc «Anredpa», KOTOPBIH
BKJIIOUaeT CIEAYIOUIME OCHOBHBIE pa3fensl coaepkaHus: «YUucma © - BBIYHCICHUS,
«AnreOpanuecKue BEIPAKCHUD», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha n3yuyenne yuebHoro xypca «Anredpa» orsoaurcs 306 dacoB: B 7 kiacce — 102 gaca (3 yaca
B Heneno), B 8 kimacce — 102 gaca (3 waca B Henenio), B 9 kinacce — 102 yaca (3 yaca B He/Ieo).

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTAThl OCBOCHHMS ~ NporpamMMbl  y4eOHOTO  Kypca  «Airebdpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MIPOsABJICHUEM HHTEPECA K INPOHIJIOMY W HACTOALIEMY pOCCHI\;ICKOP'I MaTreéMaTuKu, EHHOCTHBIM
OTHOIICHHUEM K JOCTHXKCHHAM pOCCHﬁCKHX MAaT€MaTuKOB H pOCCPIfICKOI;'I MaTeMaTH4eCKOi
IIKOJIBI, K MUCIIOJIB30BAHUIO 3THUX ,Z[OCTPI)I(GHPlﬁ B APYTI'UX HAYKaX U IPUKIAIHBIX C(l)ean;

2) rpaxIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEW TpaxJAaHWHA U peaju3alldd ero IMpas,
MPEJICTAaBJICHUEM O MAaTeMaTH4YeCKHMX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEyp TPakJaHCKOTO oOImiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO 3TUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUI
HayKH, 0CO3HAHHEM BXKHOCTH MOPATBLHO-3TUYECKUX MIPUHIIUIIOB B ACATEILHOCTH YUEHOTO;

3) Tpya0BOE BOCIIHTAHME:

YCTaHOBKOﬁ Ha AaKTUBHOC Y4YaCTUC B PCHICHHU IPAKTUUYCCKUX 3aJayd MaTeMaTH4eCKOM
HaIpaBJICHHOCTHU, OCO3HAHUEM BAKHOCTH MATEMATUYCCKOTO O6pa3OBaHI/IH Ha IPOTKCHUN BCeM
KHU3HH OJIA YCHCMHOﬁ HpO(i)CCCHOHaHBHOﬁ ACATCIIBHOCTU U PA3BUTUCM HCO6XO,I[I/IMBIX YMeHHﬁ,
OCO3HaHHbIM BBI60p0M U TIOCTPOCHHUEM HHHHBHHyaﬂBHOﬁ TPACKTOPUU 06p330BaHI/I$I n
KHN3HCHHBIX IIJIaHOB C y‘-IéTOM JIMYHBIX UHTCPCCOB U O6H_ICCTBCHHBIX l'IOTpC6HOCTCI71;

4) acTeTHYECKOe BOCITUTAHME:



CMOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUATHIO MAaTEeMaTHUECKUX 0OBEKTOB,
3a/la4, pELIEHUM, pacCyXJECHUN, YMEHHUI0 BUJETb MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA

OpUEHTAlle B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4yHBIX IpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YEJIOBEKa, HPUPOAbI U OOLIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak c(epbl 4elOBEUECKON MAESTEeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JJIs Pa3BUTHUS LIMBUIM3ALMH, OBJIAJICHUEM S3bIKOM MaTEMaTUKU U MaTEMAaTHYECKOU
KyJIbTypOM KaK CpEICTBOM TIO3HaHUS MHpPA, OBJIAJEHUEM IPOCTEUIIMMHM HAaBBIKAMU
HCCIIEA0BATEIBCKON NEATEIBHOCTH;

6) pusnyeckoe BocnuTaHHe, (POPMHPOBAHWE KYJIbTYPbI 3/0POBbSI H IMOIHOHAIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAaHUS B HMHTEPECax CBOErO 370POBbs, BEICHHS
310pOBOro o0pa3za KU3HU (3J0pOBOE MUTAHHE, cOATTAHCUPOBAHHBIN PEXKUM 3aHATUN U OTHAbIXA,
perynspHas (usnueckas aKTUBHOCTbH), C(HOPMHUPOBAHHOCTBHIO HaBbIKa peduIeKCHH, MPU3HAHUEM
CBOEr0 IIPaBa Ha OIIMOKY M TaKOro e IpaBa JPyroro 4ejloBeKa;

7) 3K0JI0THYECKOe BOCITUTAHME:

OpI/IeHTaI_[I/IeI\/'I Ha TNPUMCHCHHEC MAaTEMATHUYCCKUX 3HAaHUN IJid pCeUICHUA 3aJa4d B oOnactu
COXPAaHHOCTH OKpYXaromlel Cpefpl, TUIAHUPOBAaHHS IIOCTYIIKOB M OLEHKH WX BO3MOXKHBIX
MOCIIE/ICTBUH UII OKpYXKAIOIIEeH Cpelbl, OCO3HAHUEM TJI00aJhbHOTO XapaKTepa 3KOJOTHUYECKUX
mpoOJIeM 1 yTel UX PelIeHNs,

8) amanTanys K U3MEHSIONIMMCS YCJIOBHSIM COI[MAJILHOM M MPUPOIHO Cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSX HEONPEIEIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO JeSTeIbHOCTh, B TOM YHCIIE YMEHUE YYUTHCS y APYTUX
J0JIel, MpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUHU W3
OTIbITA IPYTHX;

HEO0OXOIMMOCTBhIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hclie (opMylupoBaTh HJIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaxX M SIBJICHUSIX, B TOM UYHCJE paHee HEU3BECTHBIX, OCO3HABATH
nePUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMIO Kak
BBI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTHUPOBaTh NPUHUMAEMble pEIIeHUusT U JeHCTBUS,
(bopMynupOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBEPCATbHbIC Y4eOHbIC JCHCTBUSA

Ba3oBble jJornueckue aeiicTBUA:



e BBIIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE INPU3HAKM MaTEMaTH4YECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy HOHATUSAMH, (OPMYIUPOBATH OIPENCICHUS TOHSATHH,
yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKALINN, OCHOBAHUS JJIs1 0000IIeHHUS 1
CPaBHEHUs1, KPUTEPUU IIPOBOIUMOTO aHAJIN3;

e BOCIpPUHUMATH, (OPMYJIUPOBATH U IPEOOPa30BbIBATh CYKICHHS: YTBEPAUTEIbHBIE U
OTpULATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIIOBHBIE;

. BBIABJIATD MAaTCMAaTUYCCKUC 3aKOHOMCPHOCTHU, B3aUMOCBA3HU U IMPOTHBOPCUMA B (1)aKTaX,
JaHHBbIX, Ha6JHOIIeHI/I$[X U YTBCPKACHUAX, IpCajaratb KPUTCPpUHU [JIS1 BbISABJICHUA
3aKOHOMEPHOCTEH U ITPOTUBOPEUUIL;

e JIeNaTh BBIBOJIBI C KCIIOJB30BAHMEM 3aKOHOB JIOTHUKH, NEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa3z0uparh JOKa3aTENbCTBA MAaTEMaTHMUECKUX YTBEPKIACHHUH (IpsIMble U OT IPOTUBHOTO),
MNpOBOAWUTE CaMOCTOATCIBHO HCCIIOKHBIC J0Ka3aTCJIbCTBA MATEMATUUYCCKHUX q)aKTOB,
BBICTPAaNWBaTh apryMEHTAIMI0, NMPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBHIBATDH
cOOCTBEHHBIE PACCYKJICHUS;

e BpIOMpaTh crnoco0® pemieHuss y4eOHON 3amaunM (CpaBHHMBAaTh HECKOJIbKO BapHAaHTOB
pelieHus, BbIOMpaTh Hanbojiee MOIXOAIMIMNA C Y4ETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

e WCHOJB30BaThb  BOMPOCHl  KAaK  HCCIICAOBATEIbCKHMA  WHCTPYMEHT  TIO3HaHUS,
dhopmyaupOBaTh BOMPOCH], (PUKCHUPYIOMKUE MPOTUBOPEUHE, MPOOIEMY, CaMOCTOSTEIBHO
yCTaHaBIIMBaTh MCKOMOE W JaHHOe, (OpMHUPOBaTh THIIOTE3y, apTyMEHTHPOBATh CBOIO
MTO3UIINIO, MHCHHE;

e TIPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXHBIM JKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0OBbEeKTa,
3aBUCUMOCTEH 00BEKTOB MEK Yy COOO0i;

e  CaMOCTOSTEIBLHO (OPMYITHPOBATH 000OIIEHUS U BBIBOJIBI IO Pe3y/IbTaTaM IPOBEIEHHOTO
HAOJIIOJICHUS, HCCJICIOBAaHMUsSA, OICHHBATh JOCTOBEPHOCTh ITOJIYYECHHBIX PE3YJbTaTOB,
BBIBOJIOB H 000OIIIEHHIA;

e [IPOTHO3UPOBATH BO3MOKHOC PA3BHUTUC IIPOLECCA, a TAKIKC BbIIBUT'ATDH ITPCAIIOJIOKCHUA O
€T0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ undopmanmeii:

e BBIABJIATH HCAOCTATOYHOCTH U M30BITOYHOCTD I/IH(1)OpMaI_II/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJIAA
PpCUICHUA 3aa1u;

. BLI6I/IpaTB, AHAJIM3UPOBATh, CUCTEMATU3UPOBATH W HUHTCPIPCTUPOBATH I/IH(l)OpMaI_II/H-O
Pa3JIMIHBIX BUAOB U q)OpM MMPEACTABJICHU,

e BbIOMpaTh (GOpMYy IpeACTaBICHUS MHPOPMALMU U WLTIOCTPUPOBATH pelIacMble 3aJauu
cXeMaMH, AuarpaMMamu, HHOHM rpadukoil 1 ux KoOMOMHALUAMU;

e OILICHWBATh HAAE&KHOCTh WHMOPMALIUU MO0 KPUTEPUSAM, MPEIJIOKEHHBIM yYUTENEM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

e BOCHPUMHHUMATH U (POPMYIHPOBATH CYXKJECHUS B COOTBETCTBUHU C YCIOBUSMHU M IEISAMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
IIACbMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS 10 XOAYy PELICHMs 3a7a4d, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

e B X0/ 00CYX/IEHUS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIa€MOW TEMBI, IPOOIEMBI,
pelaeMol 3ajauu, BbICKa3bIBaTh MJIE€U, HAllEJIEHHbIE HA MOMCK PEIIEHMS], COIOCTaBIATh
CBOM CY)KJIEHUS C CYXKACHUSAMM JIPYIrMX Y4aCTHUKOB JHajiora, OOHapyKUBaTh pa3nuue u
CXOJICTBO TO3WIHMH, B KOPPEKTHOW ¢opme (HOpMyIHpoBaTh pa3HOTIACHS, CBOHU
BO3paKECHMUS;

° NpCACTAaBIATE PE3YJbTAThl PCIICHUA 3ada4ud, SKCIICPUMCHTA, HMCCICIOBAHUSA, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUIEHHUS C Y4ETOM 3a/ad IPE3eHTAluu U
0COOEHHOCTEH ayIuTOpUH;

e TIOHMMAaTh UM KCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHAWBUYyaIbHOU pabOTHl Mpu
peleHny yueOHbIX MaTeMaTH4YeCKHX 3aay;

o HpI/IHI/IMaTI) ICJIb COBMeCTHOfI JACATCIIBHOCTH, HHaHI/IpOBaTB OpFaHI/I3aHI/IIO COBMCCTHOﬁ
paboThI, pacpeaesaTh BUILI pabOT, TOrOBAapPHBATHCS, 0OCYKIATh MPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

e y4acTBOBaTh B IPYMIOBHIX opMax paboTel (0OCYXIAeHUs, 0OMEH MHEHHUSIMHU, MO3TOBBIC
IITYPMBI ¥ JPYTHUE), BHIIOJIHITH CBOIO YacTh PaOOTHI M KOOPAWHUPOBATH CBOU JICHCTBHS
C IPYTUMU YJICHaMU KOMaH/Ibl, OIICHUBATh KAYeCTBO CBOETO BKJIA/Ia B OOIIUIT TPOAYKT 11O
KpUTEPHSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:

e CaMOCTOSITENIFHO COCTaBJISATH IUIaH, QJITOPUTM pelIeHHs 3aJayd (WM €ro 4YacTh),
BBIOMpATh Crmoco0 pemeHuss ¢ Y4ETOM HMEIOUIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHUPOBAaTh M KOPPEKTHUPOBATh BAapUAHThl PEHICHUN C Yy4&TOM
HOBOM HHpOpMaLIUU.

CaMOKOHTPOJIb, IMOUMOHAIbHbII HHTEJJIEKT:

e BJIaACTH crocobamu CaMOIIPOBCPKHU, CaAMOKOHTPOJIA HpoHecCa U pe3yjibTaTa PCHICHUSA
MaTeMaTHUYECKOM 3aJa4u,

e NPCABUACTL TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IIpU PCHICHUU 3ada4dM, BHOCUTH
KOPPEKTHUBBI B ACATCIIBHOCTH Ha OCHOBC HOBBIX O6CTO$IT€J'H:>CTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJICHHBIX pr,[[HOCTeI\/’I;

e OIICHMBATh COOTBETCTBUE PE3YJIbTATA JIEATEILHOCTU IMOCTABJICHHOM LIEJIM U YCIOBHSIM,
OOBSACHATH MPUYUHBI TOCTIKEHUS WM HEJTOCTHKEHUS 11e]Id, HAXOIUTh OIIMOKY, 1aBaTh
OIICHKY TPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI



K koHiry oOydenust B 7 Kjiacce 0OyJaroNIHiACs MOTYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yucaa u BbIYHCIEHHUS

BeimonHATh, codeTas yCTHbIE M TNMChbMEHHbIE TpPUEMBI, apUPMETHUYECKHe JEHCTBHS C
palMOHAIBHBIMY YHCIIAMHU.

HaxonuTh 3HaU€HUs] YUCIIOBBIX BBIPAKCHUH, MPUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYHCIIEHUST 3HA4YCHUU I[pO6HBIX BI)Ipa)KeHI/If/'I, COJACpIKAIIUX OOBIKHOBEHHBIE U JCCATUYHBIC
Ipoow.

[lepexonuTh OT OJTHOM (OPMBI 3aIMCH YUCEI K APYroil (mpeoOpa3oBbIBATH JECITUUHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JECATUUYHYIO
poOBb).

CpaBHUBaTh U YHOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.
OKpyrasTh yucia.

BBINONHATE NPUKHUIKY M OLIEHKY pe3yibTaTa BBIYMCIECHHWM, OLEHKY 3HAYEHWW YHCIOBBIX
BBIpAKEHUI. BBINIOIHATE IEHCTBHS CO CTENEHSAMH C HaTypAJIbHBIMH ITOKA3aTEISIMU.

HpI/IMeHHTB IMPU3HAKU ACTIUMOCTH, Pa3JIOKCHUEC HA MHOXHUTECIIU HATYypPaJIbHBIX YUCEII.

Pemarh mnpakTUKO-OpUEHTHUPOBAHHBIE 3a/adyM, CBSI3aHHbIE C OTHOIICHHEM BEJIUYHH,
MIPOMOPLIUOHAIBHOCTHIO BEJIMYKH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YAbTAThl PEIICHUS 3344
¢ y4€TOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBaeMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnons3o0BaTh aﬂre6pa1/1qec1<yfo TEPMHUHOJIOTHIO WM CHUMBOJIMKY, IIPUMCHATH e€ B mponecce
OCBOCHHUA y‘IC6HOl"O Marepuala.

HaXOI[I/ITI) 3HAa4YCHUA 6YKBCHHBIX BBIpa)KeHI/Iﬁ IIpH 3aaHHBIX 3HAYCHUAX ICPEMCHHBIX.

BemoausaTe HpeO6p330BaHI/I$I OeJoro BBIPAXKCHUA B MHOI'OWICH IIPUBCIACHUCM HOI[O6HBIX
cJ1ara€MbIX, paCKpbITUEM CKOOOK.

BreimonHsaTh YMHOKCHUE OJHOYJICHA HAa MHOTOYICH W MHOTOYJICHA Ha MHOI'OYJICH, IIPUMCHATH
q)OpMyJ'IH KBaJpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OCYH_IGCTBJ'IHTL PAa3JI0KCHUEC MHOI'OYJICHOB HAa MHOXKHUTCIIM C IIOMOIINBIO BBIHCCCHHUSA 3d CKOOKH
O6H_I€FO MHOXUTCJIA, TPYHNIIMPOBKU CllaracMbiX, I[IPHUMCHCHUS (1)0pMy.]'I COKpaH_IéHHOFO
YMHOKCHMUAL.

HpI/IMeHHTB HpeO6p330BaHI/I${ MHOTOYJICHOB JIsI PCIICHUA PA3JIMYHBIX 3ada4 U3 MATCMATHKH,
CMCIKHBIX IPEIMETOB, U3 peam,Hoﬁ IIPaKTHUKH.

Hcnonp3oBaTh CBOMCTBa CTENEHEH € HATypalbHBIMU IIOKa3aTeNsIMU JJsl MpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nmHeiiHbIE YpaBHCHUA C OJIHOH nepeMeHHoﬁ, MNpUMCHsA IIpaBUJIa TIEpexoda OT
HCXOJHOT'O0 YpaBHCHHA K PAaBHOCUIIBHOMY CMY. HpOBepHTB, ABJIACTCA JIM YHUCJIO KOPHEM
YpaBHCHUA.



[TpumensTh rpaduyeckre METOAbl P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TopOupare mpuMepbl Hap 4YHCEN, SBISIFOIIMXCS PEHICHUEM JIMHEHHOTO YpaBHEHUS C JBYMS
[IEPEMEHHBIMU.

CtpouTh B KOOPAWHATHOM TIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHS C JABYMs IIEpPEMEHHBIMH,
M0JIb3YSCh TpauKOM, IPUBOIUTH PUMEPHI PEIICHUS YPaBHEHUS.

Pemrate cucrempl JABYX JIMHEHHBIX YpaBHEHHH C JBYMsS IIE€pEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocraBisTh M peniarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHHI IO YCIOBHUIO
3a/1a4yl, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l IIOJIyYECHHBIN PE3YJIbTAT.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KU, HHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBBIE TPOMEKYTKH Ha aJIreOpanveckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKH IO 33/JIaHHBIM KOOpPJIMHATaM, CTPOUTH TpaQUKu
nuHeHbIX QyHKUuid. CTpouth rpaduk QyHKIUU y = [X|.

OnuceBaTh ¢ IIOMOIIIBIO Q)yHKHHﬁ HU3BCECTHBIC 3aBUCUMOCTH MCXKAY BCIMYHHAMMU: CKOPOCTD,
BpeMsd, pacCTOAHHUE, LIE€HA, KOJIWUYCCTBO, CTOUMOCTH, MNPOU3BOAUTCIBHOCTH, BpPEM, 00BEM
paboTHI.

Haxonuts 3HaueHre GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crmoco® mpenacTaBiIeHUs W aHaiau3a HWHGOPMAIMH, H3BIEKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX MPOILIECCOB U 3aBUCHUMOCTEH.

K koniy o6y4yenus B 8 ki1acce o0yJaromuiics MoyduT CleayIomre MpeIMeTHbIe Pe3yIbTaThl:

Yucya 1 BLIYUCTICHUA

Hcnonb3oBaTh HayalbHbIE MPEJICTABICHUS O MHOXECTBE JCUCTBUTENBHBIX UHCEN JJIs
CpPaBHEHHMsSI, OKPYTJICHHS M BBIYMCICHUHN, HM300pa)kaTh ACHCTBUTENBbHBIE YMCIA TOYKAMHU Ha
KOOPJIUHATHON MIPSIMOM.

HpI/IMeHHTB IIOHATHUC apI/I(i)MeTI/I‘leCKOI‘O KBaJApaTHOT'O KOPH:A, HAXOAWTb KBAaAPAaTHLBIC KOPHHU,
HCIIOJIB3YA IIpU HCO6XO,I[I/IMOCTI/I KaJIBKYJISAATOP, BBIIIOJIHATD Hp606pa30BaHI/I$I BBIpaH(eHHﬁ,
COJACPpKaAIUX KBAAPATHBIC KOPHU, UCIIOJIb3Ys CBOICTBa KOpHCﬁ.

Hcnonb3oBath 3amucu OOJBIIUX M MAJBIX YHCEN C MOMOIIBIO IECATUYHBIX APoOel U cTerneHen
gucaa 10.

AuredpanyecKkue BbIPaKeHH

HpI/IMeHHTB IHOHATHUC CTCIICHU C LICJIBIM ITOKAa3aTCJICM, BBIIIOJIHATDH Hp606p330BaHI/I${ BBIpa)I(eHHﬁ,
COJACPpKAUX CTCIICHU C LCIIBIM ITIOKA3aTCIICM.

BEINOIHATE TOXKIECTBEHHEIE HpCO6pa3OBaHI/IH padruOHAJIBHBIX BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI
JIeNCTBUI HaJ MHOTOYJICHAMM U a.Hl"C6paI/I‘-IGCKI/IMI/I ,Z[pO6HMI/I.



PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIIH.

[TpumensTe mpeoOpa3oBaHMs BBIPAKEHUN Uil PELICHHS Pa3IMyYHBIX 3a/a4 W3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH.

YPaBHeHHH H HEPAaBCHCTBA

Pemarn JIHHCﬁHbIC, KBaApaTHBIC YPpaBHCHHA W pallMOHAJIBHBIC YPAaBHCHUS, CBOAAIIMCECA K HUM,
CHUCTCMBI IBYX ypaBHCHI/Iﬁ C AByMs IIEPCMCHHBIMU.

[IpoBOAUTE NpOCTEMIINE HCCIENOBAHMS YPAaBHEHUN M CHCTEM YpPaBHEHMM, B TOM YHUCIE C
MIPUMEHEHUEM TpapUuecKux IMpeacTaBiIeHU (ycTaHaBiIMBaTb, HMEET JIM YpPaBHEHHE WU
CHCTEMa YpaBHEHUH pellIeHus], €CJIM UIMEET, TO CKOJIbKO, U Ipoyee).

[lepexouTh OT CIOBECHOM (OPMYIMPOBKM 3a7auu K €€ aireOpandyeckoidl MOJEIH ¢ NOMOIIbIO
COCTaBJICHUSl ypaBHEHUS WM CHCTEMbl ypaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJYy4eHHbIN Pe3ynbTar.

[IpuMeHsTh CBOWMCTBA YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHHUS, OILIGHKH, pEIlaTh JIMHEHHbIE
HEpaBeHCTBA C OJIHOM MEpPEeMEHHOM W WX CHCTEMBbI, JaBaThb TI'paUUEecKyl0 HLUIIOCTPALUIO
MHO>KECTBA PEIlIEHN HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[ToruMaTh W WCMOB30BaTh (PYHKIIHMOHAIHHBIC TOHITHS W SI3bIK (TEPMHUHBI, CHMBOJIMYECKUE
0003HaueHHMST), OTIPENICIIATh 3HAYCHNE (DYHKIIMU 110 3HAYCHHUIO apryMeHTa, ONpeesaTh CBOWCTBA
¢dbyakMn M0 €€ rpaduKy.

CtpouTts rpadiku 2JIeMEHTapHBIX PYHKINI BU/IA:

y =k/X, y=x2, y = X3,y = |x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBOH (YHKIMH 110 &8 rpaduKy.

K xonIty 00yueHus B 9 kj1acce 00yJaronuics MoayduT CICIYIONTUE TPEAMETHBIC PE3YIbTATHI:
Yucya 1 BLIYUCTICHUSA
CpaBHHBATh U YIOPSAI0YUBATH PAIMOHATBHBIC U UPPAIIMOHAIILHBIC YHCIA.

BreimonHsaTh apI/ICI)MCTI/I‘ICCKI/Ie ﬂeﬁCTBHH C paduOHAJIbHBIMU 4YHCIIaMH, COY€Tasl YCTHBIC H
IIMCBbMCHHBIC HpI/IéMH, BBIIIOJIHATD BBIYUCIICHUS C UPPAIUOHAIIbHBIMU YU CIIAMH.

Haxogute 3HaueHUs CTEIIEHEN C OCJIBIMH II0KAa3aTCIIsIMU U KOpHCﬁ, BBIYMCIIATh 3HAYCHUA
YHCJIOBBIX Bpra)KeHHﬁ.

OprrJ'IfITL JIEHCTBUTEIIbHBIE YucCia, BBIIOJHATL HNPUKUIAKY PCE3yJibTaTa BLILII/ICJ'ICHI/II\/’I, OLICHKY
YHCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHeliHble U KBaJApPAaTHBIC YPABHCHUSA, YPABHCHUA, CBOIAALINECA K HUM, HpOCTGﬁH.IPIC
I[pO6HO-paI_II/IOHaJ'ILHLIC YpaBHCHUH.

Pemate cucteMsl ABYX JIMHENHBIX ypaBHCHI/Iﬁ C JABYMA TNEPECMCHHBIMHU U CHUCTCMBI JIIBYX
ypaBHeHHﬁ, B KOTOPLIX OTHO YPABHCHUC HEC ABJISACTCA JIMHEHHBIM.



Pemate TEKCTOBBIC 3aJa4u a.HI‘€6paI/I‘-I€CKI/IM CII0COOOM C IMOMOIIBKO COCTAaBJICHUSA YPABHCHUA
HJIN CUCTCMBI IBYX ypaBHeHI/If/'I C AByM4 IICPCMCHHBIMU.

[IpoBoauTH HpOCTEUIINE HUCCIECNOBAHMS YPAaBHECHUM M CHUCTEM YpPaBHEHUH, B TOM YHCIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBIeHUi (yCTaHaBIMBAaTh, MUMEET JM YpaBHEHUE WIU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U IpoYee).

Pemath nuHeliHple HEpABEHCTBA, KBAaJApAaTHbIE HEPABEHCTBA, M300paXkaTh pEIIECHHE HEPABEHCTB
Ha YUCJIOBOW NPSIMOM, 3aIIMCHIBATH PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemrate cucteMbl JTUHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAAPAaTHOE
HEPaBEHCTBO, M300paKaTh pEIIeHUE CHUCTEMbl HEPAaBEHCTB HAa YHCIIOBOM MPSMOM, 3aMUCHIBAThH
pelIeHre ¢ TOMOIIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NMPU PELICHUH PA3TUYHBIX 3a/1a4.
D yHKUUHA

PacnoznaBate GyHKIMHM HM3y4eHHBIX BHAOB. [lOKa3bIBaTh CXeMaTUYECKH pACIIOJIOKEHHE Ha
KOOPJAMHATHOU IIJIOCKOCTH rpaduKoB byHKIMI
puma:y =kx,y = kx+b,y=kix,y=ax2+bx+c,y=x3,y= Vx,y= |x|, B 3aBucumoctn OT
3HaYeHUH K03(pPUIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIUH.

CrpouTh 1 H300pakaTh CXeMAaTHYECKU TPaPHUKU KBaIPATHYHBIX (DYHKITUH, OTIMCHIBATH CBOMCTBA
KBaJpaTUYHBIX (PYHKIHI 10 UX Tpadukam.

Pacnio3naBare kBagpaTHuHyto (QyHKIHIO TO (QopMysie, MPUBOIUTH MPUMEPHI KBAIPATUIHBIX
GbyHKIIMNA U3 peaIbHON KU3HH, (PU3UKH, TECOMETPHUH.

YucaoBble MOCIeI0BATEILHOCTH | Iporpeccumn

PacnioznaBath apuMeTHUECKyl0 U TE€OMETPHYECKYI0 IPOTPECCHH MPU pPasHBIX CHocobax
3a/laHusl.

BbINONHATE BBIYMCIEHUS C MHCIOJB30BaHMEM (QOpMYyd N-ro wieHa apupMETHUYEeCKOW Hu
reOMETPUYECKON MPOTPECCHi, CYMMBI MIEPBBIX N YJICHOB.

I/I306pa}KaTI> YJICHBI ITOCJICA0BATCIIBHOCTH TOYKaMH Ha KOOpI[PIHﬂTHOfI IIJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YMCIOBBIMHU IOCIEIOBATENBLHOCTSAMU, B TOM YHUCIE 3a7aud W3
peallbHOM JKU3HHM (C UCTIOIb30BAaHUEM KABKYISITOPA, IU(PPOBBIX TEXHOJOTHUIA).



