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INOACHUTEJIBHAS 3AIINCKA

OBIIAS XAPAKTEPUCTUKA YUYEBHOI'O KYPCA "MATEMATHUKA"

Hacrosiiiast mporpamMma 1o anredpe U HavaiaMm aHaau3a Ui OCHOBHOM IIIKOJIBI SBJISICTCS
JOTUYECKUM MPOJOJDKEHHEM HEMpPEephIBHOTO Kypca anredopsl ¢ 7-ro mo 9-if  kiacc
0011e00pa30BaTENEHOM HITKOJIBI.

MaremaTnueckoe 0OOpa3oBaHHE B CpPEIHEH IIKOJE CKIAAbIBACTCA W3 CIEAYIOIIHUX
coJlep)KaTeIbHBIX pa3lenoB: apudmeTuka; aaredpa U Hayaja aHalM3a; T€OMETPHUS; SJIEMEHTbI
KOMOMHATOPHUKH, TEOPUU BEPOSTHOCTEH, CTATUCTUKU U JIOTHUKH.

B cBoeil COBOKYMHOCTH OHU OTpakarOT OOTaThIil OMBIT OOYYCHHUS MaTEMAaTHUKE B HAIICH
CTpaHe, YYUTHIBAIOT COBPEMEHHBIE TEHACHLIMH OTEUECTBEHHOW U 3apyOeXHOH IIKOJIBI U
MO3BOJIIIOT ~ PEalM30BaTh IMOCTABJIEHHBbIE Tepe]] MIKOJIbHBIM O00pa3oBaHMEM IeM Ha
WHPOPMAIIMOHHO €MKOM M TIPAaKTHYEeCKH 3HAYUMOM MaTepuane. OTH COAep)KaTesIbHbIC
KOMITOHEHTBI, pa3BHBasCh Ha TMPOTSHKEHUH BCEX JIeT OOydYeHUs, €CTECTBEHHBIM 00pa3oM
MEPeIUIETAIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

ApudmMernka mnpu3BaHA CHOCOOCTBOBATH TMPUOOPETCHHUIO TMPAKTHYECKUX HABBIKOB,
HEOOXOAMMBIX JUII TOBCEAHEBHOM k1U3HHU. OHA CITY>KUT 0a30i JIs1 BCETO NaTbHEHIIIEr0 H3yYeHUS
MaTeMaTHKH, CIIOCOOCTBYET JIOTHUYECKOMY Pa3BUTHIO U (POPMHUPOBAHUIO YMEHHS MOJIH30BATHCS
aIropuTMaMH.

AnreOpa u Hayasa aHaIM3a HalesIeHbl Ha (P OPMUPOBAHUE MATEMAaTUYECKOT O afmapara Jijs
peleHus 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX ITPEIMETOB, OKpY KaloIIel peaabHOCTH. SI3BIK aareOpsl
MOYEPKUBAET 3HAUCHUE MATEMaTHUKU KaK SI3bIKa JIJISl MOCTPOCHHUS MaTeMaTHYEeCKHX MOJIENEeH,
MIPOIIECCOB U SIBJICHUM peanbHOro Mupa. OIHOM U3 OCHOBHBIX 33/1a4 U3YUEHUS areOpbl IBISETCS
pa3BUTHE AITOPUTMUYECKOTO MBIILIEHUS, HEOOXOAMMOr0, B YaCTHOCTH, AJII OCBOEHHUS Kypca
nHpOpMATUKH; OBJIAJCHUE HABBIKAMH JCAYKTHUBHBIX paccyxaecHuil. I[IpeoOGpa3zoBanue
CUMBONIMYECKUX (OpM BHOCHT CBOM CHEIM(PUYECKH BKIaJ B pPa3BUTHE BOOOPaKEHUS,
CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpUYeCTBY. Jlpyroil BayKHOW 3amavell M3y4eHUs anreOpbl
SBIIETCA TOJYYCHHE IIKOJIbHUKAMHM KOHKPETHBIX 3HAaHUH O (YHKUHMSIX Kak BaKHeHIen
MaTeMaTU4YEeCKOW MOJEIN JJIsl ONUCAaHUS M HCCIEAOBAHMA Pa3HOOOpPa3HBIX IPOLIECCOB
(paBHOMEpPHBIX, PaBHOYCKOPEHHBIX, OSKCIOHEHIUANbHBIX, MEPUOIUYECKUX U Ap.), AT
(hOopMHUpPOBaHUS y YUAIIUXCS MPEIACTABICHUN O POJM MAaTEMATHKH B Pa3BUTHH LUBWIM3ALNN U
KYJBbTYPBI

'eomerpust — OAMH M3 BaKHEHIIMX KOMIIOHEHTOB MaTeMaTH4eCKOro oOpa30BaHUs,
HeoOXxoauMasi sl NMPUOOPETeHHs KOHKPETHBIX 3HAHMH O NPOCTPAHCTBE U MPAKTUYECKH
3HAYUMBIX YMEHUH, (OpPMHpPOBAHUS S3bIKAa ONUCAHUS OOBEKTOB OKPYXKAIOLIEro MHpa, s
pa3BUTUS TMPOCTPAHCTBEHHOTO BOOOPAKEHUS W WHTYUIUU, MATEMaTUYECKOW KYJIbTYpPbI, HJIS
ACTETHYECKOr0 BOCMHTAHUS Yywalmuxcs. M3ydeHne reoMeTpuu BHOCHT BKJIAJ B pPa3BUTHE
JIOTMYECKOTO MBILIUIEHUS, B (POPMUPOBAHHE TOHATHS JOKa3aTeIbCTBA.

DneMeHTHl JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPHUH BEPOSITHOCTEH CTAHOBSTCS
00s13aTeIbHBIM KOMIIOHEHTOM MIKOJBHOTO 00pa30BaHUs, YCHJIMBAIOLUIMM €ro MNPHUKIATHOE U
MPaKTUYECKOe 3HayeHHe. DTOT MaTepuai HeoOXOIuM, Mpexkae Bcero, A (OpMUPOBAHUS
(yHKIIMOHATTLHOW TPaAaMOTHOCTH — YMEHUW BOCIPHHMMATh M aHAIW3HPOBATH WHGOPMAIIHUIO,
MIPeICTaBICHHYIO B Pa3JINYHBIX (popMax, MOHMMATh BEPOSITHOCTHBIN XapaKTep MHOTHX PEAIbHBIX
3aBUCHMOCTEH, TIPOU3BOJMTH IPOCTEHIINE BEpPOSATHOCTHBIE pacdeTsl. l3ydeHue OCHOB
KOMOMHATOPUKU TO3BOJIUT YYaIIeMyCsl OCYIIECTBIATH PACCMOTpPEHHE ClydaeB, Iepebop u
MOJICYET YMCJla BApUAHTOB, B TOM YMCJIE B INPOCTEMIINX MPUKIAAHBIX 3aaadax. [Ipu usyuenun
CTAaTHUCTUKH M TEOPUU BEPOSTHOCTEH OOoramaroTcsl MpeJCTaBlICHUs O COBPEMEHHOW KapTHHE
MHUpa ¥ METOJIaX €0 UCCIEA0BaHus, ((opMUpyeTCs MOHUMaHKUE POJIM CTATUCTUKH KaK HCTOYHUKA
COLIMATILHO 3HAYUMOM MH(OPMALIMU U 3aKIaABIBAIOTCS OCHOBHI BEPOSTHOCTHOTO MBITILICHUS.



HEJIN U3YYEHUS YYEBHOI'O KYPCA "AJITEBPA"

OBJIAZICHHUC KOHKpCTHI)IMI/I MAaTEMAaTHYCCKUMHAN 3HaHUAMU, H€O6XOI[I/IMBIMI/I 1A
NPUMEHEHHUS B KOHKPETHOM MPAKTUYECKON NESITSIIBHOCTH, IS U3yUYCHHST CMEKHBIX JTUCIUILINH,
JIOJIs1 IPOIOIKEHUST 00pa30BaHMS;

-  UHTEIUIEKTyallbHOE€ pa3BUTHE Yydyaluxcs, (HOpPMHUpPOBAHHE KA4eCTB MBIIUICHUS,
xapaKTepHHx JJISL MaTCMaTHqGCKOﬁ ACATCIIBHOCTU U HCO6XO[[I/IMI)IX JJIA HpO)IYKTI/IBHOI\/'I
’KM3HH B OOIIIECTBE;

- ¢opMHpOBaHUE TIPEACTABICHUN 00 HIEAX W METOJaX MATEeMAaTHKH, O MAaTEMaTHUKE Kak
(dhopMe onrcaHus U METOJIE TIO3HAHUS JCHCTBUTEIHHOCTH;

- (hopMHUpPOBAHKE TIPEACTABICHUA O MATEMATUKE KaK YACTH 0OIIEUETIOBEYECKOM KYIbTYPHI,
MMOHMMAaHHS 3HAYMMOCTH MaTeMaTHKH JIJIsi OOIIeUeI0BEUECKOro mporpecca.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY 1uiany B 11 kiacce u3ydaercs yueOHBbIM Kype « Anredpay», KOTOpbIi
BKJIIOYAET CJIEIYIONINEe OCHOBHbIE pa3/ielibl copepxkaHus: «Anredpa», « DyHKINUNY, «Y paBHEHHS
U HEpaBEHCTBa», «JJIEMEHTbl KOMOWHATOPUKH, TEOPUU BEPOSTHOCTEH, CTATUCTUKH U JIOTUKH,
BBOAUTCS IuHUSA «Hauana MaTeMaTHUECKOro aHAIN3ay.

VY4eOHbIi maH Ha u3yueHue anreOpsl B 11 kitacce oTBOAUT 4 yueOHBIX Yaca B HEIEINIO,
136 y4eOHbIX yaca B rof.

COJAEP)KAHUE YYEBHOTI'O KYPCA "AJITEBPA"

IIpousBoanas

[TpousBognasi. IlpomsBomnast crenenHod ¢(yHkuuu. llpaBuna auddepeHnnpoBaHus.
[Ipou3BoaHBIE HEKOTOPBIX AIEMEHTAPHBIX (PYHKIMHA. ['eoMeTpudyecKuil CMBICI MPOU3BOIHOIA.
Bozpacranue u yoObiBanue (yHKImiA. JkcrpemMymbl QyHKuuu. [IprMeHeHHe MPOM3BOIHON K
noctpoeHuto rpadukoB Gpynkuuii. Hanbomnpiiee n HauMeHbllee 3HaueHus: QyHKIMU. BIyKII0CTh
rpaduka GyHKINHU, TOUYKU TIepernoa.

IlepBooOpa3Hasi u HeomnpeaeJJeHHbIN HHTErPaJI

IlepBooOpa3nas. IlpaBuna HaxoxaeHus nepooOpasHbIX. [lnomanbs KpuBoJMHEHHON
Tpaneuuu M UHTerpaj. BeluucieHue uHTErpanoB. BeluucieHue miomaneil ¢ MOMOUIbIO
uHTErpasioB. [IpuMeHeHne Npon3BoAHON UHTErpajla K PEIIEHUIO IPAKTUYECKUX 3a/1a4.

YpaBHeHusi u HepaBeHcTBA. CHCTeMbl HEPABEHCTB

PaBHOCHIIBHOCTE ypaBHEHHI. OOIIME METOABl PEIICHHWS YpaBHEHUU. YPaBHEHHUE C
Moayisimu.  MppaunonanbHele  ypaBHeHMsA.  JlokasaTesnbCcTBO — HEpaBeHCTB.  Pemienue
palMOHAIBHBIX HEPABEHCTB ¢ OAHOM nepeMeHHoi. HepaBencTBa ¢ monynsimu. MpparmonanbHbie
HEpaBEHCTBA. YPaBHEHUS W HEPABEHCTBA C JIByMsl NepeMeHHbIMH. J[MO(aHTOBBI ypaBHEHHS.
CucreMbl ypaBHEHHN. Y paBHEHHS U HEPABEHCTBA C MTApAMETPAMH.

DJIeMeHTbl MaTeMATHYeCKOH CTATUCTHUKH, KOMOMHATOPUKH M TeOPHHU BEPOATHOCTEH

ITpaBuiio npoussenenus. llepectanoBku. Pazmemenus. Coueranus u ux cBoiicrsa. buaom
Herotona. CoObrtusi. KomOunarust coObrtuii. I[IpoTrBomonoknoe cobpiTue. BeposTHOCT
coOpitusi. CroskeHue BeposTHocTel. HesaBucumble COOBITHS. YMHOXEHHE BEPOSTHOCTEH.
Cratuctuueckas BEpOSTHOCTD. Crnyuaiinele BenuuuHbl. LleHTpanbHble TeHAEHUMU. Mepsl
pasbpoca.

IloBTOpEHHE



Uucna u anreOpanyeckue mpeoOpazoBaHus. YpaBHeHHs. HepaBenctBa. CucreMmsl
ypaBHEHHI 1 HepaBeHCTB. [Ipon3BoHast GYHKIMH U ee IPUMEHEHHUE K pereHHIo 3a1a4. OyHKmn
u rpaduku. TekcToBble 3a1a4 Ha TPOLIEHTHI, BH)KEHUE, TPOrPECCHH.

INIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

OcBoenne ydeOHOro mnpeamera «ANreOpbl» MODKHO oOecreurBaTh JOCTHKEHHE Ha
YpPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUS CIEAYIONIMX JHYHOCTHBIX, METAlpPEeIMETHBIX U
IpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIudHOCTHBIE pPE3yNbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO TpeameTa «AnredOpay»
XapaKTepU3yIOTCS:

IIaTpuoTHyeckoe BOCIUTaAHUE:

MPOSIBIEHUEM HWHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCHMCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHIUCKMX MAaTEMaTUKOB U POCCHICKOU
MaTeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX OCTHKEHUHN B JPYTHX HayKaX W MPHUKIATHBIX
cdepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHHIO OOSI3aHHOCTEH Tpa)kAaHWHA W pealiu3allid €ro mpas,
IpEeJCTaBJICHHEM O MaTeMaTHYeCKHX OCHOBax (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHUM, TPOLEAYp TPa)KTaHCKOro o0ImecTBa (BBIOOPHI, OMPOCH U TIp.); TOTOBHOCTBIO K
00CYXJIEHUIO ITHYECKUX MPOOJEeM, CBS3aHHBIX C MPAKTHUYECKHUM MPUMEHEHHEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPaJib- HO-3TUYECKUX TIPUHIIUIIOB B ICSITEIHHOCTA YUEHOTO.

TpynoBoe BociuTaHue:

YCTAaHOBKOM HAa aKTUBHOE YYaCTHE B PEIICHHHM MPAKTUYCCKUX 3a7a4 MaTeMaTHYECKOM
HANPaBIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTUYECKOTO 00pa30BaHUS HA MPOTSHKEHUU BCEil
KHU3HU JIJIS yCTICTHOM MTPO(eCCHOHABHOM NESTEIIBHOCTH W PA3BUTHEM HEOOXOAMMBIX YMCHHIA,

OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUAYaJIbHOW TPACKTOPUU OOpa3oBaHUS U
YKU3HCHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4ecKoe BOCIIUTAHHE!

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY W 3CTETUYECKOMY BOCIPHUATUIO MAaTEMAaTHUYECKHX
00BEKTOB, 3a/1a4, PEUICHHIA, PAcCyKICHUI; YMEHHUIO BUJIETh MATEMAaTHIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAYYHOTO O3HAHMS

OpHEHTAlNEeH B JACSATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEACTaBIICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YENOBEKa, MNPHUPOAbI U OOILIeCTBa, MOHUMAHUEM
MaTeMaTHYEeCKOW HAyKHW KakK c(epbl YelOBEUECKOW MEATebHOCTH, ITanoB €€ pa3BUTHSI U
3HAYUMOCTH JIsl PA3BUTHUS [IUBUIIH3AIUY;

OBJIAJICHHEM SI3BIKOM MAaTEMaTUKH W MaTEeMaTHYECKOW KyJbTypOod KakK CpeICTBOM
MO3HAHUS MUDA;

OBJIaJICHUEM MPOCTEUIIIMMH HaBbIKAMU UCCIIEIOBATENbCKOM 1€ATEIbHOCTH.

®@u3nyeckoe BOCNUTaHUE, GOPMHUPOBAHHE KYJIbTYPhI 3/I0POBbSI U IMOLMOHAILHOI0
0J1aronmoJIyums:

TOTOBHOCTBIO TPUMEHATH MAaTeMaTU4YeCKHWE 3HAHHUS B HMHTEpPECaX CBOETO 3/I0POBbBS,
BEJICHHS 3/I0POBOT0 00pa3a XKM3HU (3I0pOBOE MHUTAaHKUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U
OTJbIXA, peryysipHas (pu3nueckas akTUBHOCTD);

c(hOpMUPOBAHHOCTHIO HaBbIKAa pe(dIeKCHH, MpU3HAHUEM CBOETO IpaBa Ha OIIMOKY |
TaKOro0 K€ MpaBa JPyroro 4ejoBeKa.

JKoJI0rn4ecKoe BOCIMTAHUE:



OpHEHTAllMEeH Ha MPUMEHEHHWE MAaTeMAaTHYECKUX 3HAHWUU JIJIS PEIICHHs 3a/lad B 00JIACTH
COXPAHHOCTH OKPYKAIOWIEH CpeAbl, IJIAHUPOBAHUS TMOCTYNKOB M OLIEHKH KX BO3MOKHBIX
MTOCJICICTBHH JIJIs1 OKPY’KAIOIICH CPeIbl,

OCO3HaHHEM TTI00aTBFHOTO XapaKTepa SKOJIOTHUSCKHUX MPOOIIeM U Iy TeH MX PeIeHHS.

JIMYHOCTHBIE Ppe3yJbTaThbl, O0ecHeYMBAKIINE AJANTANUIO O00y4aloUIerocsi K
U3MEHSIIOIMMCS YCJI0BUSIM COIUAIBHOI U MPUPOIHOI cpeabl:

. TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHSIX HEOMPEICAEHHOCTH, TIOBBIIICHHIO YPOBHSI
CBOGI>'I KOMIICTCHTHOCTHU qepe3 HpaKTI/I‘-IeCKYIO JACATCIBHOCTh, B TOM YUCJIIC YMGHI/IC y‘-II/ITbCSI y
JIPYTUX JIFOJACH, NpUOOpeTaTb B COBMECTHOHM JICSITCIBHOCTH HOBBIC 3HAHMS, HABBIKK U
KOMIICTCHIIMH U3 OIIbITAa I[pyI‘I/IX;

. HEO0OXOAUMOCTBIO B (DOPMUPOBAHUHU HOBBIX 3HAHHH, B TOM YHCJIE (OPMYITHUPOBATH
nacu, IIOHATHA, THIIOTC3BI 06 OGLCKT&X n SABJIICHUAX, B TOM YHCIIC paHee HE H3BCCTHBIX,
0CO3HaBaTh Je(DUIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

. CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIHIO, BOCTIPUHUMATEH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOMUH KOHTPMEp, KOPPEKTUPOBATh IMPUHHUMAEMbIC PCIICHUS W
JecTBUs, POPMYIHPOBATH U OLIEHUBATH PUCKH U TIOCIEICTBHS, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATDBI

MertanpeameTHbie pe3yJIbTaThl OCBOCHUS MPOTPaMMbl y4eOHOTO TIpeaMeTa « Anredpay
XapaKTePU3YIOTCs OBJIQJICHUEM YHUBEPCANbHBIMU HOZHABAMEIbHBIMU OCliCMBUIMU,
VHUBEPCANbHLIMU KOMMYHUKAMUSHBIMU OeliCMBUIMU u
VHUBEPCANbHLIMU PECYTAMUGHBIMU OeliCMBUIMU.

1) Vhusepcanvnvie noznasamensmule oelicmeus obecnevyusarom ¢opmuposarue
661306le KOCHUMUBHbBIX npoyeccoe 06_)/1{61}01/1/;MXC}Z (OC@OQHMQ Memodoe NO3HAHUA OKpyatcaroueco
Mupa; npumeHeHue JN02UYeCKUX, UCCIe008amenbCKux onepayull, ymeuui pabomamsv ¢

unghopmayueti).
Ba3oBrble Jornueckue neiicTBUA:
o BBISBIIAITH M XapaKTEPU30BaTh CYIISCTBCHHBIC TPHU3HAKKM MaTEMaTHYECKHX

00BEKTOB, MOHITHH, OTHOLIECHUN MEXAy MOHATHAMH; (POPMYIHPOBATH OMpEICIICHUS MOHATHUI;
yCTaHABJIMBATh CYIIECTBEHHBIH NPU3HAK KJIACCU(PHUKAIMKA, OCHOBAHMSA JUIs OOOOIIEHHUS H
CpaBHEHHs1, KPUTEPUHU IPOBOJUMOTIO aHAIM3A;

. BOCIIPUHUMATh, POPMYIHPOBATH M TPEOOPA30BBIBATH CY)KJICHHS: YTBEPAUTCIIHHBIC
Y OTpHUIIATEIIbHBIC, €IMHUYHBIC, YACTHBIE M OOIIHE; YCIOBHEIE;
. BBIBJISITh MAaT€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM U IPOTHUBOPEUMS B

(dakTax, MAHHBIX, HAOJNIOJCHMAX M YTBEPXKICHUSX; IpelaraTb KPUTEPUU Ul BBIABICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUUIL;

. JejaTh BBIBOABI C HCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX H
MHAYKTUBHBIX YMO3aKIOYEHUH, YMO3AaKIFOUEHNH 110 aHAJIOT UM,
. paz0uparh Jl0Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEPXKIACHUM (MpsMble U OT

MPOTUBHOTO), TMPOBOJUTH CAMOCTOSATEIBHO HECJOXKHBIE J[OKA3aTeIhCTBA MATEMATHUYECKHX
(haKkTOB, BBICTpAaWBATh apPTyYMEHTAIIMIO, IPUBOIUTH MPUMEPHI U KOHTPIPHUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYKIACHHUS;

. BBIOMpaTh CITOCOO pelieHus y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOWpaATh HaWbOoNee MOAXOMANIMH C YYETOM CaMOCTOSITEIIEHO —BBIJEICHHBIX
KpUTEPHEB).

Ba3zoBble ucciie1oBaTeIbCKHE AeHCTBHS:

. UCIIOJIb30BaTh BOMPOCHI KaK HCCJICAOBATCIBCKUM HHCTPYMEHT ITO3HAHUS;
(dbopMynHpoBaTh BOMPOCH, (UKCHPYIOMIHE MPOTHBOPEUHE, MPOOIeMYy, CaMOCTOSITEIBHO
YCTaHABIIMBATh HCKOMOE M JJaHHOE, (DOPMHUPOBATH THIIOTE3Yy, apryMEHTHPOBATh CBOKO MO3HIIUIO,
MHEHUE;

. IIPOBOJIMTH 10 CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE UCCJIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEH 0OBEKTOB MEXKIy COOOIf;



. CaMOCTOSITENIBHO (OPMYTMPOBAaTh OOOOIIEHWS W BBIBOALI IO pe3yJbTaTaM
MPOBEIEHHOTO  HAOJIONACHMS, WCCIICIOBAHMS, OICHUBATh JIOCTOBEPHOCTH  MOJyYEHHBIX
pe3yJbTaTOB, BBIBOJIOB U 0000IICHUH;

. IPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE IMPOIECCa, a TaKKe BBIABUTAThH
MIPEATIONIOKEHHS O €0 PA3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

. BBISIBJISITH ~ HEJAOCTATOYHOCTh M U30BITOYHOCTh  WMHGOpMAlMU, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEIICHU 3a1a4H;

. BbIOUpaTh,  AHAIM3UPOBATh, CHUCTEMATU3UPOBATb U  HMHTEPHPETUPOBATH
MHPOPMAIIHIO PA3IMYHBIX BUIOB U (hOPM IpeCTaBICHHUS;

. BbIOUpaTh (opMy MpeAcTaBlieHUss WH(MOPMALUKM U WILTIOCTPUPOBAThH peliacMbie
3aJ1auu CXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSAMU;

. OILICHMBATh HAAEKHOCTh MH(MOPMALIUU TIO KPUTEPUAM, TPEIJIOKEHHBIM YUUTEIEM

Wi chOpMYITUPOBAHHBIM CAMOCTOSTEIHHO.

2) Vhuusepcanvhvie KOMMYHUKAMUGHbLE OCliCMEUs 00eCneyusam chopmuposanHocms
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

Oo0menne:

. BOCIIpUHUMATh B (DOPMYITHPOBATH CYXKICHUS B COOTBETCTBHUH C YCIOBHUSMHU H
LEeIsIMU  OOIIEHUs; SCHO, TOYHO, TPaAaMOTHO BBIpAXaThb CBOK TOUYKY 3PEHHS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, JaBaTh TOSCHEHUS TIO XOJy pEMIeHUs 3aJadd, KOMMEHTHPOBATH
MIOJIy4YCHHBIN PE3yNbTaT;

. B XoJie¢ OOCYXIIEHHUs 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
mpoOyieMbl, pelraeMoil 3ajaud, BbICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TIOMCK pEIICHUS;
COIIOCTABIISITh CBOM CYXJICHHS C CYXXICHHSIMH JIPYTUX yYaCTHUKOB JHaiora, OOHApYKWBATh
paznu4Me W CXOJCTBO MO3UIMH; B KOPPEKTHOH ¢opme (OopMyIUpoBaTh pa3HOTIACHUS, CBOU
BO3paKCHHS,

. NPEJICTaBIATh PE3yJIbTaThl PEIIeHUs 3aJadud, AKCIEPUMEHTa, HUCCIEIOBaHUS,
MPOEKTa; CaMOCTOSITEIILHO BBIOMPATH (pOopMAT BBICTYIUICHHS C yYETOM 3aj7ad NMPE3CHTANUU U
0COOEHHOCTEH ayJUTOPHH.

CoTrpyanunuecTBo:

. [IOHUMAaThb U HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHOU
paboThI ITPH pEIICHUH yUYeOHBIX MaTEMaTHUYECKHUX 3a]1aY;

. INpuHUMAaThL [CJIb COBMECTHOM ACATCIBHOCTH, IUIAHUPOBATH OpPraHU3aluio

COBMECTHOH paboOThI, pacmpeaesTh BUIbI paldOT, JOroBapUBaThCS, OOCYXJaTh MPOIECC U
pe3yabpTat paboThl; 00001IaTh MHEHUSI HECKOIBKHX JIFO/EH;

. y4acTBOBaTh B TPYIIOBBIX (GopMax padboThl (0OCYXIeHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U JP.);

. BBIMOJHATH CBOIO YacTh paOOThl U KOOPAMHHUPOBATH CBOM JIEUCTBUS C IPYTHUMH
YJIeHaMU KOMaH/Ibl;

. OLICHMBATh KAa4eCTBO CBOEro BKJIaJa B OOIIMH MPOAYKT 1O KPUTEPHSIM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUSI.

3) Vuueepcanvuvie pezynamuenvie oeticmeust obecneuusarom ¢opmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.

Camoopranusanmus:

CaMOCTOSITENIFHO COCTABIIATH IJIaH, aJITOPUTM PELICHHUS 3a/1a4 (WM €ro YacTb), BRIOMPATh
croco® pemieHHs C Y4ETOM HMMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb:

. BJaJ€Th CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yJbpTaTa
pelleHrs MaTeMaTHYeCKOH 3a1a4u;



. IPEIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTH IIPH PEIICHHH 3a]ayH,
BHOCUTH KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

. OLICHMBATh COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTU IIOCTABJICHHOW IIEJU H
YCIOBUSAM, OOBACHATH NMPUUYUHBI JOCTHXKEHUS MM HEJAOCTHXKEHUS €N, HaXOAUTh OIIMOKY,
JIaBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

OcBoenne ydebHOrO Kypca «Anredpa» 10 kimacc HOMKHO oOecredynBaTh JOCTHKEHUE
CJIEIYIOLIMX IPEMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

IIpousBoanas

OmnpeneneHue 4YMUCIOBOM IMOCIENIOBATEIbHOCTH M clocoObl ee 3amaHusa. CBoiicTBa
YHCIIOBBIX IOcjenoBarenbHocTell.  OmnpeneneHue mnpenena mnocienoBaTenbHOCTH. (CBOMCTBA
CXOISIIMXCS IOCIEeN0BaTeIbHOCTEN. BplunciieHne mnpenenos mnocnenosaTesnbHocTed. Cymma
OceckoHEUHOW TeomeTpuyeckoil mporpeccuu. Ilpemen ¢yHkmmm Ha OeckoneuHoctu. [Ipemen
¢ynkuuu B Ttouke. [Ipupamenue aprymenta. Ilpupamenue GyHkuuu. 3agadu, MpUBOASIIME K
MOHATHIO MPOU3BOJAHON. OmpeneneHre NPOU3BOAHONW. AJIFOPUTM OTBICKAHUS IPOU3BOJHOM.
®opmyinel nupdepenuupoanus. [Ipasuna aguddepenunposanus. IlonsTrue npousBoaHON N-ro
nopsiaka. uddepennmpoBanue crnoxHoi ¢pynkuuu. Juddepernupoanne oOpaTHO QYyHKIIHH.
VYpaBHeHUe KacaTeslbHON K rpaduKy QyHKIMU. AJITOPUTM COCTABICHHS YpaBHEHHsI KacaTeIbHON
kK rpaduky ¢dynkuuu Yy = f(X).[IpumeHeHue npou3BOAHON JUIS JOKA3aTEIbCTBA TOXKIECTB U
HepaBeHCTB. lloctpoenue rpadukoB ¢ynxiuii. [IpuMeHneHne NpPou3BOJHON ISl OTBICKAHUSA
HauOOJBIINX M HAUMEHbIINX 3HAYEHWN HENpepbIBHOW (DYHKIMK Ha NMPOMEXYTKe. 3ajaud Ha
ONTHMHU3ALMIO.

IlepBooGpa3Has u HeonpeaeaeHHbIH HHTErPaJ

3HaTh M TNPUMEHATH OIpeJeIeHne MepBOoOOpa3HOW W HEONpe[eNEéHHOro HHTEerpasa.
Haxonuts nepBooOpasHble 35ieMeHTapHbIX (PpyHKIMH, nepBooodpasubie f(x) + g(x), kf(x) u flkx +
b). UaTerpupoBaTh (GyHKIUH MIPHU MOMOIIM 3aMEHBI IEPEMEHHON, HHTETPUPOBAHUS 110 YACTSIM.
Boruncnate muiomanbk KpuUBONMHEWHON Tpamenuu. Haxonutes npuOMMKEHHBIE 3HAUYECHUS
UHTETpaoB. BBMUCIATH IMIIOAaAb KPUBOJMHEHHOW Tpaneuuu, HCIONb3ysl Ie€OMETPUUYECKUN
CMBICTI OIIpeIeTIEHHOIO NHTETpalla, BEIYUCIATH ONPEENIEHHbIN HHTErpaj NPy IOMOIIU (HOPMYJIbI
Herorona—JlelioHnna.

YpaBHeHus: u HepaBeHcTBa. CHCTEMbI HEPABEHCTB

Pacnio3HaBaTh panMoOHaJbHBIE CHOCOOBI pPELICHHS YypaBHEHWH, HEPaBEHCTB, CHCTEM

ypaBHeHUH. POpMyIHpPOBaTh: OIpPEACIICHHS: ypaBHEHUE, KOPEHb YpPaBHEHHS, PaBHOCUJIbHbBIC
ypaBHEHHUA, 00JIacTh ompesesieHus ypaBHeHUsa. OmnuceiBaTh TpadUyYeCKUil METON peIIeHUS
ypaBHEHUH C ABYMsI NIEpEeMEHHbIMHM. Pemiath ypaBHEHUS, HEpaBEHCTBA, CUCTEMbl ypaBHEHUN
yKa3aHHBIMH MeTogaMH. [IpuMeHsITh MeTOABI: rpaduUecKuii, TOACTAHOBKH, CIOKEHUS, 3aMEHBI
MEPEMEHHBIX U IPYrHe COCOOBI PELICHHUS CUCTEM YPaBHEHUH C ABYMs IEPEMEHHBIMH.

JJIeMeHThI MATEMATHYECKOH CTATHCTHUKHN, KOMOMHATOPUKHU M TEOPUH BEPOSITHOCTEH

OnepupoBaTh MOHATUSIMH: KJIACCHUYECKOE OMNPEJEICHUE BEPOSATHOCTH CIy4ailHOTro
COOBITHS, OMepaldy HaJa CIy4YailHBIMH COOBITUSAMH. YMETh COCTaBJISATh TaOJMIIBI, CTPOUTH
quarpaMmbl U rpauKd Ha OCHOBE CTaTMCTUYECKUX JAaHHbIX. OnepupoBaTh (hopmyiamu AJis
YyHUClla NePeCTaHOBOK, Pa3MEIICHUM U COYETaHUil.

IToBTOpEHME.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHue pa3aesioB U TeM KosanuyecTBo K3C DJIeKTPOHHbIE

n/n NPorpaMMbl 4acoB (nudposnie)
oOpa3oBaTeib
HbIE pecypchbl

I'aasa 1. [Tpoussognas (51 )

1 YucaoBble MOCIEI0BATEIBHOCTH | 2 IIpounsBoaHas. Ob6pa3zoBare
U ux cBorctBa. [Ipenen [IpousBognas JIbHAs
110CJIE0BATEILHOCTH CTeTeHHOH (QYHKUUMH. | mIardopma

2 Cymma 6ecKOHEUHOU 2 [IpaBuna «IKIJTACCy»
rCOMETPHYECKON IPOTIPECCHH muddepenmpoanus. | http://itest.k

3 [Ipenen ¢pyHxumn 4 [TpousBoHbIE z/matematik

4 OmnpeneneHue MpoOU3BOIHON 3 HEKOTOPBIX a-ru

S Brluncnenue npou3BoIHbIX 12 SICMCHTApHBIX
Kontpoabnass padora Nel mo |1 yHKIHiA.

TEeME: «Bprancnenne ['eomerpuyeckuii
TIPOM3BOIHBIX) CMBICJI IIPOU3BOTHOM.

6 VYpaBHeHue  KacaTenpbHOH K | 4 Bospacranue u | Ogpasosare
rpaduky QyHKIIMH yObIBaHNe QYHKIMHA. | jppas

7 [Ipumenenne mnpousBogHON i | 8 OKCTPeMyMbI matdopma
UCCIe0BaHMs PYHKIMH yHKIHM. WIKIJTACC»

8 [Toctpoenue rpadgukoB GyHkmin | 3 HPHMeHeHHev http://itest.k

9 [IpuMeHeHye IPOU3BOIHOM 11 | 8 TIPOM3BO/THOM K z/matematik
OTHICKAHMSI HAUOOJIBILIETO U TOCTPOCHHIO 5 a-ru
HAMMEHBIIETO 3HAYCHUI rpaguKoB QyHKIHH.

HETIPEPHIBHON (YHKIIMHU Ha Hanbonbmee n
IPOMEKYTKE HaUMEHBIIIee

10 3agaun Ha Haxoxnaeuue | 3 3HAUCHHS QYHKIHHY.
HAaWOOJNBIINX WM  HAWMEHBIIHX BrimykitocTs rpaguka
3HAUCHUH BEIMYUH (bynkun, TouKn
KonTponbHast paGora Ne2 mo |1 neperxoa.

TEeMeE: «IIpumenenune
IIPOU3BOIHOMN»

I'naBa 2. [lepBooOpa3Has u HeonpeaedeHHbIH nHTEerpai (124)

11 [TepBooOpa3Hast 5 [TepBooOpazna | O6paszoBare

12 OrnpeesieHHBIA UHTETPAJT 6 . [IpaBuina JbHAS
Konrtpoannas padora Ne3 mo |1 HaXOXKICHUS mwiaTdopma
TeME: «IIpumenenue MepBOOOPaA3HBIX. «IKJIACCy
TIPOU3BOTHOW [Tnomanp http://itest.k

KPHUBOJIMHEHHOM z/matematik
TpanoCeuuu U MHTCrpal. | a-ru
Brruucnenue

MHTETPAJIOB.

Brruucnenue

IJIOMIA e C

MTOMOIIBIO

MHTETPAJIOB.

[Ipumenenue

IIPOU3BOHOMN

MHTETpaia K

PEIICHHIO

MPAKTHYECKHX 3a]1a4.
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I'naBa 3. YpaBHenus u HepaBeHcTBa. CucTeMbl HepaBeHCTB (22 4)

13 PaBHOCHJIBHOCTH YpaBHEHHH 2

14 OO611ie METOTBI peIIeHUS 5
yYpaBHEHUU

15 Pemenne HepaBeHCTB ¢ OJHOM | 6
IIEpEMEHHON

16 VYpaBHEHHsT W HEpaBEeHCTBa C | 2
JIBYMS IEPEMEHHBIMH

17 CucTembl ypaBHEHU 6
Kontposabnass padora Ne4 mo |1

TEeME: «YpaBHEHUA u
HEPaBEHCTBA

PaBHOCHIIBHOCTB
ypaBHeHui.  OOmue
METO/IbI pelieHus
YPaBHEHUU.
VYpaBHeHue c
MOJYJISIMH.
HppanuronanbHbie
YPaBHEHHUSI.
JlokazaTenbCTBO
HepaBeHCTB. Peienue
paloHaIbHbBIX
HEPABEHCTB C OIHOWU
IIEPEMEHHOM.
HepasencrBa c
MOZYJISIMH.
HppauunoHanbHbIe
HEPABECHCTBA.
YpaBHeHUs u
HEPABCHCTBA C JBYMs
[IEPEMEHHBIMHU.
JnodaHTOBBI
ypaBHeHHsA. CHCTEMBI
YpaBHEHUM.

O6pa3zoBare
TpHAs
mwiardopma
«AKITACCy
http://itest.k
z/matematik
a-ru

YpaBHeHus
HEpaBEHCTBA c
napaMeTpamu.
I'naBa 4. DJjeMeHTBI MAaTeMAaTHYeCKOW CTATHCTHKH, KOMOMHATOPUKH W TEOPHHU
BeposiTHOCTEM (15 4.)
18 Cratuctnyeckas obpabotka gaHHbix | 3 [IpaBumo Obpa3zoBare
19 Ipocreiimme BeposiTHOCTHBIE | 3 IIPOU3BEICHHUS. JbHAs
3agauu IlepecTaHOBKH. wiardopma
20 CoueTaHusi H pa3MeleHust 3 Pasmemenus. WAKIIACC»
21 ®opmy.ia 6unoma Hororona 2 CoueraHus u uX http://itest.k
22 C_]]yqaif[ﬂble COOBITUSE M MX | 3 cBoMcTBa. buaHoM z/matematik
BEPOSITHOCTH Hetotona. CoObiTHs. | @-fu
Kontposabnasa pabora NeS mo | 1 KombOunanus
TeMe: «YpaBHeHUs u COOBITHH.
HEPaBEHCTBAY [IpoTuBoOMONI0XKHOE
coObITHE.
BepositHoCTh
coObITus. CroxxeHue
BEPOATHOCTEM.
HeszaBucumsie
COOBITHA. Y MHOXKEHUE
BEPOSITHOCTEM.
Craructuueckas
BEPOSTHOCTb.
Cinyyalinble
BEJTUYUHBI.

IlenTpanbpHbIe
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TEeHJEeHIUH. Mepsl
pasbpoca.

IloBTOpenue (16 4.)

Pemienue EI'D

20

Yucna u
anredpandeckue
npeoOpa3oBaHUsl.
YpaBHeHHS.
HepagseHncrna.
Cucremsl ypaBHEHUN
Y HEPaBEHCTB.
IIpousBogHas
GyHKIUH U ee
IIPUMEHEHHE K
pELICHHUIO 3a/1a4.
OyHKIMHU U
rpa¢uku. TekcToBbIC
3a/1a4M Ha IPOLEHTHI,
JIB)KECHHE,
IIPOrPECCHUH.

O6pa3zoBare
JbHAs
mwiardopma
«AKITACC»
http://itest.k
z/matematik
a-ru
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