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Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHAa 00ECIIeYNBACT U3YUCHUE JPYTHUX JUCIHUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOJAMMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HU. PazButne y 00ydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aureOpandecKux
abcTpakiuii, ciocode OTpakeHUs MAaTEMaTUIECKOW HAYKOH SIBICHUH U MPOIIECCOB
B MPHUPOJEC W OOIIECTBE, PO MaTEeMaTHYECKOTO MOCIMPOBAHHUS B HAYYHOM
MO3HAHWUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl a/IallTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreynMBaeT pa3BUTHE YMEHHsS HAOI0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBINUICHUSI OOYYarOIIMXCSA: OHM HCHOJB3YIOT JCIyKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETHU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peaan3aueil 1esTeNbHOCTHOTO MPUHIINIA 00YyIeHUS.

B cTpykType nporpamMmbl yaeOHOTO Kypca «Anredpay Ajisi OCHOBHOTO O0IIEeTo
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Uucna © BBIUKACIEHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 »TUX coaepkarenbHO-METOIUYECKHX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMH €ro JuHusMdU. B Xxonae u3ydeHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasaenax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHuecKoro s3eika. CojepkaTelbHON U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBINIIEHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aITOPUTMaMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsl IOBCEAHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAalMOHAIBLHBIMH WM HPPANUOHAIBHBIMH YHCIaMH, (hopMHpoBaHHEM
MIPEJICTABICHUI O IEHCTBUTEIILHOM YHCIIe. 3aBepIIICHIE OCBOSHUS YMCIOBOM JIMHUN
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.



CopepxaHue IBYX anreOpandecKux JUHUN — « AreOpaniecKue BhIpaKECHUS
U «YpaBHEHMS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOMIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYHNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaXEHUI. Anredpa JAEMOHCTpUPYET 3HAUCHHE MAaTEMAaTHKU Kak S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJENCH, OMUCaHus TPOIECCOB U  SBICHUMN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOASIT TakxKe JajibHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YaCTHOCTH, IS OCBOEHHUS Kypca
UHPOpPMATUKHA, W  OBJAJECHUE HABbIKAMU  JEAYKTUBHBIX  PaCCYXJACHUM.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUYU HALEJIEHO Ha MOJIyuYeHUe
oOy4aroluMuUCs 3HaHUM 0 (QYHKIUSAX KaK Ba)KHEHIIEW MaTeMaTH4eCKOM MOJeNn
JUTS OTIMCAHUS ¥ MCCIIEIOBAHMUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHHUM B IPUPOJIE U
oOmecTBe. M3yueHne matepuaa cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
UCIIONB30BaTh pa3jMYHbIe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMaTHKUA —
CIIOBECHBIE, CHUMBOJIMYECKUE, TpauuecKkue, BHOCUT BKJIaa B (POpMHUpOBaHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Yucna W BBIYUCIEHUA», «AJredpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIINM.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).



JInuHOCTHBIE Ppe3yJIbTATBl OCBOCHHS MpOrpaMMbl y4yeOHOTO Kypca
«Anredpa» XapaKTepU3yIOTC:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K TMPOHUIOMYy W  HACTOSLIEMY POCCHUHUCKON
MaTE€MaTWKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHUM B IPYIHX HayKax U MPUKIAAHbBIX chepax;

2) rpa:kaaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH IpaKIaHWHA U peaTn3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 00CYX/IEHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTHYECKOIO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MAaTHYECKOW KYyJbTYypOW Kak CPEICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NesTEIbHOCTH;

6) ¢usnueckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHUS B HHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAHHBIA PpPEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas



aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, MPU3HAHUEM CBOETO TpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eiOBEKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCIIECTBUH JJIsl OKPYKAIOIIEH Cpeibl, 0OCO3HAHUEM TI100aIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) aganTanusi K M3MEHSIIOUIUMCS YCJIOBHSIM COLMAJIbHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO JEATeIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O0BEKTOB, TOHSATHH, OTHOIICHWH MEXKIY TMOHATHIMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHSATHUH, YCTAHABIMBATh CYIICCTBCHHBIM  TMPH3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHIIATEIbHBIC, CIWHUYHBIC, YacTHBIE M OOIIue,
YCIIOBHBIE;

e BBIBJIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSX,
npeyiaraTh KpUTEPHUH JJIs BBISABIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYUHIA;

e JeNaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;



pa3dupaTh T0Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKACHUHN (IIpsIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTHYeCKUx (PaKkToB, BBICTpaWBaTh AapTryMEHTAlLMI0, MPUBOAUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElICHMs, BBIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(GopMyIupoBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, IMpoOJIeMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH [0 CaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOMXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBENEHHOTO HAOJIOJEHUSA, WUCCIEAOBaHUs, OLIEHHBATh JOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BBIIBUIATH
MPEIOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HU30BITOYHOCTh HH(POpPMAIUM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (opMy TMpeACTaBiICHUS HHPOpMALUMKU M WILTIOCTPUPOBATH
perraemMbie 3aJayd  CXE€MaMH, JuarpaMMaMH, WHOM Tpapukod ©u Hux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
U LIETISIMU OO1LIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTAX, J1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIyYEHHBIN pPE3yIbTarT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1a4M, BbICKa3bIBaTh HJI€U, HAIICJICHHBIE HA TIOUCK
pelmeHns, COIOCTaBIATh CBOU CYXIEHHUS C CYXKICHMSIMU JPYTHUX



YYaCTHHKOB JManora, OOHapyKMBaTh pa3jiduyue W CXOJCTBO IO3UIIMI, B
KOpPEKTHOH opme popMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e TMPEACTABIATh  PE3yJbTaTbl  pEUNIEHUS  3aJaud,  OSKCIIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4ETOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

e TMOHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAHHON ¥ UHIUBUYAIbHOM
paboTHI MPU PEIICHUU YUEOHBIX MAaTEMAaTUUYECKUX 3a/aY;

e TMPUHUMATH LIEJIb COBMECTHOW JEATEIBHOCTH, INIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e Yy4YAaCTBOBaTh B TPYHNIOBBIX (opmax paboTsl (0OCyXIeHHs, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJIMHHPOBATH CBOM JEUCTBUS C JPYTMMHM 4YJIECHAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

e CaMOCTOSITEIBHO COCTaBJISITH IUIAH, aJTOPUTM PEUIEHUS 3a/aud (WU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yiibTara
penieHus: MaTeMaTUYeCKOH 3a1auH;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPH PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHUBATH COOTBETCTBUE PE3yJIbTaTa ACATEILHOCTH MOCTABICHHOM 1IeNU U
YCJIOBUSIM, OOBSCHSTh NMPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHT CICTYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yuciaa v BBIYMCICHUA

BbInonHATh, coyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeETHUECKHe
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.



HaxoauTh 3Ha4Y€HHMS YHUCIOBBIX BBIPAKEHUU, MPUMEHSITh pa3HOOOpa3HbIe
CO0CcOObI W MPUEMBI BBIUMCICHUS 3HAYCHHUM APOOHBIX BBIPAKECHUMN, COAEPMKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoauTh 0T oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B OECKOHEYHYIO AECATUUYHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJlbHBIMHU
MTOKA3aTEIISIMH.

[IprMeHATh MIPU3HAKK JEITUMOCTH, PA3JIOKEHNE HA MHOKUATENIN HATYPAIbHbIX
qucel.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 331a4yH, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yIbTaThl PEUICHMs 3a4ad ¢ y4ETOM OTPAHWYCHHM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonp3oBath areOpandecKkyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NpPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrimonHsaTe npeoOpa3zoBaHus 1IEJI0T0 BHIPAKEHUS B MHOTOUJIEH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOMHTEIUM C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH 00IIEro MHOXKUTEJIS, TPYIIIMPOBKYU CIIaraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ay
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU I[OKA3aTEISAMHU IS
npeoOpa3oBaHus BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCUIBHOMY emy. IIpoBepsATs, sBisieTCs
JIM YUCJI0 KOPHEM YPaBHEHHS.

[TpumensTh rpaduueckre METO bl MIPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U HX
CUCTEM.



[TonGupatrs mnpumepsl Map 4YHCEN, SBISIOMIUXCS pPEIICHUEM JHUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM TUIOCKOCTH IpaUK JIMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMHU, MTOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMSL.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 10 yCIOBHUIO 3aJa41, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4yl NIOJIyYCHHBIN PE3yJIbTaT.

DOyHKUIMHA

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJMHATaM,
CTpOUTh rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpEeACTABICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenus B 8 kJjacce oOydYaromMACS TIOIYYUT CIICIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHUS O MHOXKECTBE JAEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJICHHUS U BBIYUCICHUHN, N300pakaTh 1€HCTBUTEIbHbBIE
YHCJIAa TOUKaMH HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh TOHSATHE apU(METUYECKOrO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KALIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
npoOeit u creneneit yucna 10.

AuredpanvyecKue BbIPAKEHUA

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIITOJHSITh
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIUX CTENIEHH C LEIbIM MTOKA3aTENIEM.

BBINOMHATE TOXKIECTBEHHBIE TPEOOPA30BAHUS PALIMOHATIBHBIX BEIPAKEHUI Ha
OCHOBE MPaBUJI ICUCTBUIN Ha/l MHOTOWIEHAMH U alNreOpanyecKuMu ApoOsMH.



PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA MHOXKHUTEIIN.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JIs pEHICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemare nMHENHBIC, KBaJpaTHBIC YPaBHEHUS W pPallMOHAJIbHBIE YypaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUueCcKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUN PEIIEHUsS, €CIIM MMEET, TO CKOJBKO, H
mmpouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoid
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUH,
WHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOIYYEHHBIN pe3yibTar.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCcKyIo
WJUTFOCTPALAIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

[Tonnmath ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATUS U S3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0003HAUECHMS), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATE CBOICTBA YHCIOBOI (YHKINA
no e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TOIYyYUT CIICAYIOIIHNE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrmonusaTe apupmMeTnueckre AeCTBUS C palliOHaIbHBIMU YUCIIaAMHU, COYETasI
YCTHBIE U NMHCbMEHHBIE NMPUEMBI, BBINOJIHATH BBIYMCIECHHS C HUPpPAlUOHAIBHBIMU
YUCJIaAMU.

HaxoauTp 3Hau€HUs CTENEHEN € LIENBIMU MTOKA3aTESIMU U KOPHEH, BBIYNCIIATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTe JOEHCTBUTENBHBIE YHCIIA, BBIIOJHATH HPUKUIAKY pE3ysbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

PermaTe nuHENHbIE U KBaIpaTHbIC YPABHEHNUS], YPABHEHHUSI, CBOASIIHECS K HUM,
npocTeiiimre ApoOHO-pallMOHAEHBIE YPABHEHUS.

Pemare cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBJIACTCS JIMHEHHBIM.



PemaTe TeKCTOBBIE 3amadyM anreOpamvdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKux mpeacTaBlieHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHCHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHEHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pElLIEHNE HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMCHIBATh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEMIEHUE C TOMOUIBIO CHUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHNUN Pa3IUYHbIX 337a4.

DOyHKUMHA

Pacnio3naBaTh (yHKUMHM HW3y4eHHBIX BUIOB. [loKa3biBaThb CXEMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMylie, MPUBOJUTE MTPUMEPHI
KBaJPaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, PU3HKH, TEOMETPHUU.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHS C  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IIJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, HU(MPOBBIX
TEXHOJIOTHH).

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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