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OpHOM U3 OCHOBHBIX IIeNiel M3y4deHHs anreOphl SBISETCS pa3BUTHE MBIIUICHUS, MPekae Bcero GopMupoBaHue aOCTPaKTHOrO MbluieHus. B
mporecce M3y4deHHsl anreOpbl OpMHUpPYETCs JTOTHYECKOE M aNTOPUTMHUUYECKOE MBIIDICHHE, a TAaKKe TaKUE KadecTBa MBIIMUICHHUS, KaK CHIa U
TUOKOCTh, KOHCTPYKTUBHOCTh M KPUTUYHOCTh. Jl7si ajgantanud B COBPEMEHHOM WH(GOPMAIMOHHOM OOIIECTBE BAXKHBIM (DAaKTOPOM SIBIISIETCS
(opMHpOBaHHE MAaTEMAaTHYECKOTO CTUJIS MBIIUICHHS, BKIIOYAIOMIETO B ce0s MHAYKIHUIO U JACTyKIHIO, 0000IIeHHEe U KOHKPETH3AlMIO, aHAIN3 U
CHHTE3, KJIacCU(UKAIIUIO U CUCTEMaTH3aIH1I0, a0CTparupoBaHUE U aHAIOTHIO.

OO6yuenue anredpe MaET BO3MOXKHOCTH IIKOJIbHMKAM HAYYHTHCS IJIAHUPOBATH CBOIO AESTENBHOCTb, KPUTHYECKH OLIEHUBAThH €€, MPUHUMATh
CaMOCTOSITENIbHBIE PEIICHUs, OTCTauBaTh CBOM B3IJISAIbI U YOEKICHUS.

B mnponecce u3ydenus anreOppl IIKOJIBHUKM YYaTcs H3jaraTh CBOM MBICIH SICHO M HCYUEPHBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO U
TPAMOTHOI'O BBIIIOJIHEHUSI MATEMaTUYECKUX 3alMCEH, MPU 3TOM HCIIOIb30BAHWE MATEMATHUYECKOrO SI3bIKA IO3BOJIAET PAa3BUBATh y Yy4YaIIUXCSA
TPAMOTHYIO YCTHYIO U TUCBMEHHYIO P€Yb.



3HAKOMCTBO C MCTOPHEH pa3BUTHUsS alreOpbl Kak Hayku (GOPMUPYET y yUaIIUXCs MPEICTaBlIeHUs 00 anreOpe Kak 4acTH OOIIeUeIOBEYECKOM
KYJIbTYpBI.

3HAUUTENLHOE BHUMAHUE B U3JI0KEHUU TCOPCTUUCCKOTO MaTcpuajia Kypca yACIACTCA Cro MOTUBAIIUU, PACKPBITUIO CYTU OCHOBHBIX HOHSITI/Ifl,
uzaeit, meronoB. OOydeHre MOCTPOCHO Ha 0a3e TeOpur Pa3BUBAIOIIETO OOYUEHHS, YTO JOCTUTACTCS OCOOCHHOCTSIMH H3JIOKECHHS TEOPETUIECKOTO
MaTepuaisa ¥ YOPOKHEHUSIMH Ha CpaBHEHHE, aHalW3, BBIICJICHHE TJIABHOTO, YCTAHOBJICHHE CBsi3eH, Kiaccudukanuio, o0000meHne u
cucremaru3anuo. Oco00 aKIEHTUPYIOTCS CONEPKATENIbHOE PACKPBITUE MAaTeMaTHYECKUX IOHSITHH, TOJIKOBAaHUE CYIIHOCTH MaTeMaTHYEeCKHUX
METO/OB M O0JIACTH WX NMPUMEHEHUs, JeMOHCTPAIHs BO3MOXHOCTEH MPUMEHEHHS] TEOPETUYECCKUX 3HAHWH Ui pEelIeHUs pasHOOOpa3HbIX 3a7ady
NPUKIIAQJHOTO XapaKTepa, HAlpUMep PEUICHUs TEKCTOBBIX 3a/1ad, JCHEKHBIX M MPOICHTHBIX PacuéTOB, YMEHHE MOJB30BAThCS KOJINYECTBEHHON
nH(popMaImen, MpeacTaBICHHON B pa3IMUHbIX Gopmax, yMeHrue untath rpadpuku. Oco3HaHue oOIIEero, CYIECTBEHHOTO SIBJISETCS OCHOBHOM 0a3oi
JUIsl PELIEHUsl yNpa)KHEHUH. BaKHO NMPUBOAUTH AETaJbHBIE NOSICHEHHUSA K PEILIECHUIO THIOBBIX YNPAXXHEHMM. DTUM pacKphIBacTCs CyTb METOJA,
IIOAXO0/4, NPEUIAraeTCs aJrOpUTM WIHM 3BPUCTUYECKAS CXEMA PELICHUS YIIPAKHEHUH OIIPENEIEHHOTO TUIIA.

1. Ilnanupyembie pe3yJbTAThl H3yUYEHUS Kypca

W3ydenune anreOpbl 1Mo JaHHOW HpoOrpamMMme CHOCOOCTBYET (OPMHPOBAHUIO Y YYAIIMXCS JIMYHOCTHBIX, METANPEIMETHBIX W MPEAMETHBIX
pe3yabTaToB O00y4YEHHs, COOTBETCTBYIOIIUX TpeOOBaHMAM (PelepaibHOTO TOCYAapCTBEHHOTO0 O0pa30BaTEIbHOIO CTaHAApTa OCHOBHOI'O OOIIETro
oOpa3zoBaHwus.

Jluunocmuvle pe3ynbmamoi:

1) BOCIIUTaHHUE POCCUMCKON I'pakJaHCKON MACHTUYHOCTU: NMATPUOTHU3MA, yBakeHHs] K OTedecTBY, OCO3HAHUs BKJIA/Ja OTEUECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOW HAYKHU;

2) OTBETCTBEHHOE OTHOIICHUE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh O0YYAIOIIUXCS K CaMOPa3BUTHIO U caMO0OOPa30BaHUIO HA OCHOBE MOTHUBAITUHU
K 00y4YCHHIO U TTO3HAHUIO;

3) 0CO3HaHHBII BBHIOOP W TMOCTPOCHHUE JAaJbHEUIIEeH MHAWBUAYAIBHOM TpaeKTOpuu OOpa3oBaHMs Ha 0a3e OPUEHTUPOBKH B MUpE Hpodeccuil u
npo¢eCCHOHATBHBIX MPEANOYTEHUH C YUETOM YCTOMUYMBBIX MMO3HABATEIbHBIX MHTEPECOB, a TAK)KE HAa OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOTO
OTHOILEHUS K TPYAY, Pa3BUTHE OIbITA Yy4aCTUs B COLMAIBHO 3HAYMMOM TPYAE;

4) yMeHHe KOHTPOJIUPOBATh MIPOLECC U Pe3yIbTaT yueOHOH U MaTeMaTHUECKON JesITeIbHOCTH;

5) KpUTHUYHOCTb MBIIIJICHHUS, THULIMATHBA, HAXOIYMBOCTb, AaKTUBHOCTh NP PEILIEHUN MaTEMATUYECKUX 3a/1a4.

Memanpeomemnmuvie pe3yriomamat:

1) yMeHHe caMOCTOSITEIBHO ONPENENATh eI CBOEro 00yUeHHs, CTaBUTh U (hOPMYIHPOBATH Ui ceOs HOBBIE 3a7aul B yu€0e, pa3BUBaTh MOTHUBBI U

MHTEPECHl CBOEH IT03HABATEIILHOM EATEIIbHOCTH;



2) yMEHHE COOTHOCUTBH CBOM JIEHCTBUSA C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYHIECTBIIATh KOHTPOJIb CBOCH JECATEIBHOCTH B IPOLECCE AOCTHKCHHUS
pe3yabTara, ONpeAessaTh CIOCOOb IEHCTBUI B paMKax MPEAOKEHHBIX YCIOBUH U TpeOOBaHU, KOPPEKTHPOBATH CBOU ACUCTBUS B COOTBETCTBUU
C U3MCHSIOLIEHCS CUTyalueH;

3) yMeHUe OmNpeAessTh MOHATHUS, CO3/1aBaTh 0000IICHNS, YCTaHABINBATh AaHAIOTHH, KIACCU()UIUPOBATh, CAMOCTOSTEILHO BBIOMPATh OCHOBAHUS H
KPUTEPHUH U1 KJaccu(uKaluy;

4) yMeHHME YCTaHaBJIMBATh NIPUUYMHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYXkJIEHHE, YMO3AKIIOUeHHE (MHIYKTUBHOE, NEAYKTHBHOE U
10 QHAJIOTUH) U JI€NaTh BBIBOJIBI,

5) pa3BUTHE KOMIIETEHTHOCTU B 00JIACTH UCIOJIb30BaHUS UH- (POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) mepBOHAYaIbHbIE MPEACTABICHUA 00 HMAEAX W O METOJaX MaTeMaTHKU Kak 00 YHMBEpPCAJbHOM S3bIK€ HAayKHM M TEXHUKH, O CPEICTBE
MOJIETTUPOBAHUS SIBJICHUI U IIPOLIECCOB;

7) yMEHHE BUJETh MATEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTYallUX B APYIUX AUCHUILTUHAX, B OKPY)KAIOLIeH KU3HH,

8) yMEHHE HAXOOUTh B PA3JIMYHBIX HCTOUYHUKAX HMH(POPMAIMIO, HEOOXOAUMYIO JUI PEUICHHsS MATeMaTHYeCKUX 3a/ad, U TMPEICTaBIsATh €€ B

MOHATHOU (hopMe, IPUHUMATD PELICHHUE B YCIOBUSAX HEMOIHOM UM W30BITOYHON, TOYHOM MIIM BEPOSTHOCTHOHN MH(pOpMAINH;

9) yMEHHE MOHMMATh M MCIIOJIb30BaTh MAaTEMaTHYECKUE CPEICTBA HAIVIIIHOCTH (rpauku, TaONUIBL, CXEMbl W Jp.) U1 WUIIOCTPALUHU,

MHTEPIpETAlH, apTyMEHTALNN;

10) ymMeHMeE BBIIBUTaTh TUIIOTE3bI NP PEILIEHUH 33a4H, TIOHUMAaTh HEOOXOJUMOCTb UX ITPOBEPKH;

11) NOHMMaHWE CYIIHOCTH aIT'OPUTMUYECKUX IIPEAUCAHUM U YMEHHUE JE€HCTBOBATH B COOTBETCTBUU C MPEIOKEHHBIM AJITOPUTMOM.

IIpeomemmnvie pe3ynbmamut:

1) oco3HaHUE 3HAYEHMs] MATEMATUKHU I TOBCEIHEBHOM KM3HU YEJI0BEKA;

2) TmpeacTaBIEHUE O MAaTEMAaTHYECKOH Hayke Kak cdepe MaTeMaTHUECKOH e TebHOCTH, 00 3Tanax e€ pa3BUTHs, 0 €€ 3HAYMMOCTH JUIsl pa3BUTHUS

LIMBUJIN3ALIUY;

3) pa3BUTHE YMEHHH pabOTaTh C y4eOHBIM MaTEeMaTHYECKHM TEKCTOM (aHaJW3UpPOBATh, W3BJICKATh HEOOXOMUMYIO WH(OpPMAINIO), TOYHO W

IPaMOTHO BBIpaKaThb CBOM MBICIM C IPUMEHEHHEM MaTeMaTH4eCKOH TEpPMUHOJIOIMHM M CHUMBOJIMKH, MPOBOAMUTH KJIACCU(PHUKALMU, JIOTHUECKUE

000CHOBAHHS;

4) BrageHue 0a30BbIM MOHATHIHBIM allapaToOM 0 OCHOBHBIM pa3zieiaM COAepKaHUs;

5) cucrteMaTHuYecKue 3HaHUA O (YHKIMAX U UX CBOMCTBAX;

6) TPaKTHUYECKU 3HAUYMMBbIE MAaT€MaTUYECKUE YMEHHS M HaBBIKM, X NPUMEHEHHE K PELICHUI0 MaTEMaTHMYECKUX U HEMaTeMaTHUYeCKUX 3a]ad

IIPEII0JIAararoIlee YMEHHUS:

*  BBINOJIHATH BBIYHUCICHUS C JEHCTBUTEIbHBIMY YUCIIAMU;

*  peuiaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHUI 1 HEPABEHCTB;
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*  pemiath TEKCTOBBIE 3aJ1a4M apU(PMETHUECKUM CIIOCOOOM, C TIOMOIIIbIO COCTaBJICHUS U PEILICHUs] ypaBHEHUH, CUCTEM ypaBHEHUI 1 HEPABEHCTB;

® HUCIIOJIB30BAaTh aﬂre6pa1/1q601<nﬁ SA3BIK IJIsI OMMUCAaHWA MNPCAMCTOB OKPYXKAOMICTO MHUpa U CO3JaHHA COOTBCTCTBYIOIIUMX MATCMATUYCCKUX
MOJICIICH;

® IMPOBCPUTL MPAKTUYCCKUC paC‘-IéTBII BBIUUCJICHUA C TMPOLHCHTAMH, BBIYUCJICHUA C YHUCIOBBIMHU MOCICAOBATCIBHOCTAMU, BBIYHUCICHUA
CTATUCTUYCCKUX XAPAKTCPUCTHK, BBIIIOJIHCHUC HpI/IGHH)KéHHBIX BI:I‘-IHC.HGHPIFI;

*  BBINOJIHATDH TOKJECTBEHHBIE IPEOOPA30BaHUS PALIMOHAIBHBIX BHIPAKEHUI;

*  BBINOJIHATD ONEpAIUU HaJl MHOXKECTBAMU;

*  WCCIeNoBaTh (PYHKIIMU U CTPOUTH UX TpadUKH;

*  YHUTaTh M MCTOJB30BaTh HHGOPMAIIHIO, TPEICTABIICHHYIO B BHIC TaOIHUIIbI, TUArPaMMbI (CTOIOYATON UITH KPYTOBOK);

e pemiath MpocTeiIme KOMOMHATOPHBIE 3aa4H.

Anredpanyeckue BbIPaKeHUs

Buinyckuux nayuumcsi:

* ONEPUPOBATh TOHATHIMH TOXIECTBOY», «TOXKIECTBEHHOE NMPEoOpazoBaHMEy», peIlaTh 3a7add, COACpKaline OYKBEHHBIC NaHHBIC, pa0doOTaTh C
dopmynamu;

* BBITIOJTHATH TIPe00Pa30BaHUs BHIPAKCHUHN, COACPIKAIINX CTENICHH C IIEITBIMU ITOKA3aTEeNISIMU M KBaIpaTHBIC KOPHHU;

* BBHITMIOJHATH TOXKIECTBEHHBIC MPEOOPA30BAHMS PAIIMOHATBHBIX BBIPAXKCHHUI HA OCHOBE MPABUJI JCHCTBUI HAJ MHOTOUYJICHAMH U alreOpandecKuMu
TIPOOSMH;

* BBITIOJIHATH PA3JI0KEHIE MHOTOUJICHOB HA MHOKUTEJIH.

BoinyckHUK noIyuum 603MONCHOCb

* BBITIOJIHSATH MHOTOIIIATOBEIE MPe0oOpa30oBaHusl palliOHAIBHBIX BBIPAXKCHHM, IPUMEHSISI ITUPOKUIA HAOOP CIIOCOOOB U MPUEMOB;

* TPUMEHSTH TOXXICCTBEHHBbIC NpPeoOpa3oBaHUsl U peIIeHHs 3aJad W3 pPa3MYHbIX pa3lieloB Kypca (Hampumep, s HaXOXKICHHUS
HanOOJIBIIIEr0/HANMEHBIIIETO 3HAUCHU ST BHIPAKCHHS ).

YpaBHeHus

Buvinycknux nayuumces:

* pelaTh OCHOBHBIEC BUJIbI PALIMOHAIIBHBIX YPABHEHUN C OHOU IIEPEMEHHOM, CUCTEMBI IBYX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU;

* MIOHMMAaTh ypaBHEHHE KaK BaXKHEHIIYI0 MaTeMaTHYeCKyl0 MOJENb JJIi ONMMCAaHWS M M3Yy4EHHUs Pa3HOOOpa3HBIX pealbHBIX CHUTYyallUi, periarb
TEKCTOBBIC 33]Ia4H aIreOpanyecKuM METOI0M;

* IPUMEHSATH TpaduuecKue MpeACcTaBICHUS s UCCIe0BaHNs YpaBHEHUH, UCCIIEOBAHUS U PEIICHHUS] CUCTEM YPaBHEHUH C IBYMS IIEPEMEHHBIMH.
Buvinycknux nonyuum 603mMoicHOCMb.



* OBJIAJCTh CIELHUAIbHBIMU NPUEMAMH PELICHUS YPAaBHEHHM M CUCTEM YPAaBHEHMI; YBEPEHHO IMPHUMEHATH almnapar ypaBHEHUN I PEILICHUS
pa3HOO0pa3HbIX 3a/1a4 U3 MAaTEMaTHKH, CMEXHBIX IPEAMETOB, IPAKTUKH;
* IPUMEHSATH TpaduyecKre MPeACTaBICHUS Ul UCCIIeIOBaHNUS YPAaBHEHUN, CUCTEM YpaBHEHHM, coepxKaiux OykBeHHbIe K03 PULIneHTHI.

HepaBencrBa

Buvinycknux nayuyumcs:

¢ IOHUMATb U TPUMCHATH TCPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHLIC C OTHOIICHUCM HCPABCHCTBA, CBOMCTBA YHCJIOBBIX HCPAaBCHCTB;,

* pewaTth JIMHEHHBIE HEpPABEHCTBA C OJHOW IMEPEMEHHOW W HX CHCTEMbI; pellaTh KBaJpaTHbIE HEPaBEHCTBAa C OMOpPOW Ha rpaduueckue
MIPECTABIICHUS;

* IPUMEHATH annapaT HEPaBEHCTB IS PEIICHMS 3a1a4 U3 Pa3IudHbIX pa3eiioB Kypca.

Buvinycknuk nonyuum 603mMoiCHOCb.

* OCBOUTH Pa3HOOOpa3HbIE NMPHUEMBI J0KA3aTENLCTBA HEPABEHCTB; YBEPEHHO IMPHUMEHATH ammapar HEPaBEHCTB JUISl PEIICHUS Pa3HOOOPa3HBIX
MaTeMaTUYeCKHX 3a1a4 U 3aJ1a4 U3 CMEXHBIX [IPEAMETOB, IPAKTUKU;
* IPUMEHSATH TpaduyecKre MPeaCTaBICHUS I UCCIEeI0OBaHNS HEPABEHCTB, CUCTEM HEPABEHCTB, COECPKALINX OyKBEHHBIE KOI()(DUITUEHTHI.

YuciaoBble MHOKECTBA
Buinycknux nayuumcs:

° IMOHUMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C IOHATUEM MHOXECTBA, BBINIOJHATH ONEPALMKA HAaJ MHOKECTBAMMU;
° HCIIO0JIb30BAaTh HAYAJIbHBIE IIPEACTABICHUS O MHOKECTBE ICUCTBUTEIIBHBIX YUCEIL.
Buinycknuxk nonyuum 6o3modcHocms:
° pa3BUBATh MPEICTABIEHUE O MHOKECTBAX;
° pa3BHUBaTh MNPEACTABICHHUE O YHUCJIE M YHCIOBBIX CHCTEMAx OT HATYpPaJbHBIX [0 JCHCTBUTEIBHBIX YHUCEI; O POJM BBIYHUCICHHUN B
MIPAKTUKE;
° Pa3BUTh U YIITYOUTh 3HAHUS O IECATUYHOM 3alUCH JIEUCTBUTEIIBHBIX YnCeN (MIEPUOANICCKIE U HETIEPUOIUIECKHUE IPoOH).
DOyHKUUH
Buinycknux nayuumcs:
° MMOHUMAThH U UCTIONB30BaTh ()yHKITMOHATBLHBIC TOHATHS, S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0O003HAUCHHUS);
° CTPOUTH TpapUKH dIEMEHTAPHBIX (DYHKIUH, HCCIEI0BATh CBOMCTBA YUCIOBBIX (DYHKIIMI HA OCHOBE M3YUYCHHUS MMOBEIACHUS UX TPaAdUKOB;
° MOHUMATh (PYHKIIHIO KaK BXHEHIIIYI0 MAaTEMATHUECKYIO0 MOJICIb JIJIsl OTIMCAHUS TPOIIECCOB U SIBJICHUN OKPYXKAIOMIETO MUPA, IIPUMEPSITH
(GYHKIIMOHATBHBIN S3BIK JJISI OMMMCAHUS M UCCIICIOBAHUS 3aBUCUMOCTEH MEXKIY (PHU3NUECKUMU BETUYMHAMM;
° MOHUMATH U UCTIOJB30BaTh SA3bIK MOCIEA0BATEIBHOCTEH (TEPMHUHBI, CHMBOJIHYECKHE 0003HAUYCHHS ),
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. NPUMEHSATH (POPMYIIBI, CBSI3aHHBIE C apU(PMETHIECKON U T€OMETPUUECKON MPOTPECCHsIMU, M ammapar, COPMHUPOBAHHBIN NMPH U3yYCHUU
JPYTHX Pa3leoB Kypca, K PEHICHHIO 3aa4, B TOM YHCJIE C KOHTEKCTOM U3 PEalbHON XKU3HU.
Buinycknux nonyuum 603Mo#CHOCb.

o MPOBOAUTH HCCIIEJOBAHMSI, CBA3aHHBIE C M3yYEHUEM CBOMCTB (DYHKUMH, B TOM YHCIE C HCIOJIb30BAaHHMEM KOMIIBIOTEpA; HA OCHOBE
rpauKOB U3yUYEHHBIX (PYHKIIUN CTPOUTH O0JIee CIIOKHBIC TpaduKku (KyCOUHO-3a/IaHHbIE, C «BBIKOJIOTHIMUY TOUYKAMH H T.I1.);

° UCTOJb30BaTh (PYHKIMOHAJIBHBIC MPEACTABICHUS M CBOMCTBAa (DYHKIMH Ul pelIeHUs MaTeMaTHYeCKUX 3a/1a4 U3 pa3iIMyHbIX pa3/iesioB
Kypca;

o pemiath KOMOMHUpPOBAaHHBIE 3aJayd C MNpPUMEHEHHEeM (OopMyl N-ro 4wieHa U CyMMBI N MEPBBIX WIEHOB apUPMETHYECKON u
reOMETPUUYECKON POrpecCrii, MPUMEHSS IPU 3TOM anmnapaT ypaBHEHUN U HEPABEHCTB;

o MMOHUMATh apUPMETHUECKYI0 U TEOMETPUYECKYIO MPOTPEecCHH Kak (YHKIIMH HATYypaJbHOTO apryMEHTa; CBS3BIBaTh apU(PMETHUECKYIO

mporpeccuro ¢ JIMHEHHBIM POCTOM, TCOMCTPUICCKYIO - C SKCIIOHCHIIMAJIbHBIM POCTOM.

DJieMeHThI MPUKJIATHONH MaTeMATHKHU
Buvinycknux nayuumces:

° MCIIOJIb30BAaTh B XOJI€ PEIICHUS 3a/1a4 dJIEMEHTapHbIC TIPEICTABICHHUS, CBSI3aHHBIC C MPUOIMKECHHBIMU 3HAYCHUSIMH BEIINIHH;
° MCIOJIb30BaTh MPOCTEHINNE CIIOCOOBI TPEICTABICHUS U aHAIIN3a CTATUCTHYECKUX JTaHHBIX;
° HaxOJIUTh OTHOCUTEIIBHYIO YaCTOTY U BEPOSTHOCTh CITy4aifHOTO COOBITHS;
° peraTh KOMOMHATOPHBIC 33/1a4l HAa HAXOXKACHHS YHClia 00bEKTOB MM KOMOWHAIIHIA.
Buvinycknux nonyuum o3modicnocms.
o MOHITh, YTO YHCIOBBIC JIaHHBIE, KOTOPHIE WCIIONB3YIOTCA [JIS XapaKTePUCTUKA OOBEKTOB OKPYKAIOIIETO MHPA, SBISIOTCS

MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO IO 3aMUCH MPUOIMKEHHBIX 3HAYEHUH, COlepKaIIMXCs B MHPOPMALIMOHHBIX UICTOUHUKAX, MOXKHO
CYAMTb O MOTPEUIHOCTH MPUOINKEHNUS;
o MOHATH, YTO HOTPEIIHOCTD PE3YNbTaTa BEIYUCICHUH TOJKHA OBITH COM3MEpPUMa C TIOTPEIIHOCTHIO UCXOAHBIX JIaHHBIX;
nproOpecTy MepBOHAYATBHBIN ONBIT OpraHU3aIK cOOpa TaHHBIX MPHU MPOBEACHUH ONPOCa OOIIECTBEHHOTO MHEHHMS, OCYIIECTBISATh UX
aHaJN3, MPEJICTaBIISATh PE3yAbTAaThl OIPOCa B BUAE TaOJIHIIBI, THArPAMMBL;

o MpUOOPECTH OMNBIT TMPOBEACHUS CIYYalHBIX JKCHEPUMEHTOB, B TOM UYHCJIE€ C I[OMOILIBI0 KOMIIBIOTEPHOTO MOJEINPOBAHUS,
MHTEpIpETAIMU UX PE3yIbTaTOB;
o HAy4YUTHCS HEKOTOPBIM CIEIHAIbHBIM NPUEMaM pelieHnss KOMOMHATOPHBIX 3a/1a4.



2. Conep:kaHue Kypca

Auredpanyeckue BbIpasKeHHs

BripaxkeHnue ¢ nepeMEHHbIMU. 3HAYEHUE BBIPAXKEHHUS C MEPEMEHHBIMU. JlOMyCTUMBbIE 3HAUYECHMs MEPEMEHHBbIX. T0xaecTBo. ToxaecTBEHHbIE
npeoOpazoBaHus anredpandeckux BeIpakeHUH. JJoka3aTenbCTBO TOKIECTB.

CreneHb ¢ HaTypallbHBIM TOKa3atelieM W ee cBoiicTBa. OmgHowieHbl. OQHOWIEH CTaHAApTHOrO BUAa. CTEneHb OAHOWICHA. MHOTOUYICHBI.
MHuorounen crangaptHoro Buaa. CreneHp MHorowieHa. ClOKE€HUE, BBIUMTAHHME M YMHOXXEHHUE MHOTOWICHOB. DOpMyNbl COKpALIEHHOTO
YMHOXKEHMSI: KBaJApaT CyMMbl M KBaJpaT Pa3HOCTU IBYX BBIPAXKECHHUM, MPOU3BEIACHUE PA3HOCTH M CYMMBbI JIBYX BbIpak€HHUU. PasznoxkeHue
MHOTOYJICHA Ha MHOKHUTEH. BeiHeceHrne o01ero MHOKHUTENS 3a CKOOKH. MeTo rpynmupoBKU. Pa3HOCTh KBaJpaToOB ABYX BbIpakeHuil. CymMma u
pa3HocTh KyOOB NBYX BbIpakeHuid. KBampatasiii TpexuneH. Kopenb kBaapaTtHoro TpexuieHa. CBOWCTBa KBaJIpaTHOTO TpexuieHa. PasmoskeHue
KBaJPAaTHOTO TPEXUYJICHA HA MHOKUTEIIN.

Panmonansubie BoipakeHus. llenbie BoipakeHus. [[poOHbie BwIpakeHUs. ParmonanbhHas qpo06s. OCHOBHOE CBOMCTBO paldOHAIBLHOW IpOOH.
CrnoxeHue, BBIYMTAHUE, YMHOXKEHHWE W JCIICHHE pAIMOHAIBHBIX ApoOeii. Bo3BenaeHue parmoHabHOW ApoOM B CTEMEHb. TOXKIECTBEHHBIC
npeoOpa3oBaHus pallMOHANBHBIX BhIpaskeHUl. CTEleHb ¢ LEeNbIM MoKa3aTelleM U €€ CBOICTBA.

Ksagparaeie kopHu. ApudMeTHYECKUN KBaJpaTHBIH KOPEHb W €ro CBONCTBA. TOXXIECTBEHHBIC MPEOOpPa3OBaHMS BBIPAKECHUM, COACPIKAIIIX
KBaJPaTHbIE KOPHH.

YpaBHeHus

VYpaBHenus ¢ ogHoli nepemeHHoi. Kopens ypaBHeHus. PaBHocunpHOE ypaBHeHUE. CBOMCTBAa YpaBHEHHMH C OJTHOM NEPEMEHHOM. Y paBHEHHE Kak
MaTeMaTu4yecKasi MOJIeIb PeaIbHOW CUTYaIlUH.

Jluneitnoe ypaBHenue. KBagpatHoe ypaBHeHue. PopMyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. PanuoHanbHble ypaBHEHMS.
Pemienne panuoHandbHBIX YpaBHEHUM, CBOISIIMXCS K JUHEWHBIM WIM K KBaJpaTHbIM ypaBHEHUsAM. PelieHue TeKCTOBBIX 3a7ad C MOMOIIbIO
paLOHATIbHBIX YPAaBHCHUM.

YpaBHeHHE ¢ ABYMs MepeMEeHHBIMU. [ paduk ypaBHEHUS C IByMs epeMEeHHBIMU. JIMHEItHOE ypaBHEHUE C BYMS TIEPEMEHHBIMH U €ro rpaduk.
CucreMbl ypaBHEHHs C JBYMsI MEPEMEHHBIMU. ['paduueckuii MeToa pelleHHs CHCTEMbl YpaBHEHHH C JBYMs MEpPEeMEHHBIMU. PelieHue cuctem
ypaBHEHUN METOAOM IOJCTAHOBKHU U c0keHUsI. CUCTEMA IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH KaK MOJIENIb PEaIbHON CUTYallUH.
HepaBencrBa

UucnoBble HEpaBEHCTBA U MX CBOWMCTBA. CJIOKEHHE U YMHOKEHUE YMCIOBBIX HepaBeHCTB. OLICHMBAHWE 3HAYEHUs BbIpakeHUs. HepaBeHCTBO ¢
OIHON mnepeMeHHOW. PaBHOCWIIBHBIE HEpaBEHCTBA. YMCIOBBIE MPOMEXKYTKH. JIMHEHHbIE W KBaJpaTHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM.
CucreMbl HEpABEHCTB C OJTHOW MEPEMEHHOM.

Yuc10BbIe MHOKECTBA



MuoxecTBo u ero aneMmeHThl. CrocoObl 3amaHusi MHOXeCTB. PaBHbie MHOXecTBa. Ilyctoe mHoxkectBo. I[logmuokectBo. Omepanuu Hana
MHOKeCTBaMHu. MIIIrocTpanys COOTHOIIEHHMH MEXIYy MHOXECTBAaMU C IIOMOILNBIO JauarpaMM Oinepa. MHoOecTBa HaTypasIbHBIX, LENbIX,
palMoHalbHBIX yKcen. ParmonanbHoe 9ncao Kak ApoOs Buaa m/ n, rae m € Z, n € N, 1 Kak OecKOHEYHasi IepUOHUEcKas IeCATUYHas JpoOb.
[IpencraBnenne 006 UppaIOHAIBHOM YKCIe. MHOXKECTBO EHCTBUTEIBbHBIX uncel. [IpencTaBienue AeiCTBUTENFHOTO YHCIA B BUJE OECKOHEUHOM
HENIEPUOANYECKON NecaTHIHON Apodu. CpaBHEHHE NeCTBUTENbHBIX yrcen. CBs3b MeXAy MHOKecTBaMu N, Z, Q, R.

DOyHKUUH
Yucnosvie pynkyuu

OyHKIMOHATbHBIE 3aBUCUMOCTH MeXay BenuunHamu. [lonsthe ¢dynkumu. DyHKIUS Kak MaTeMaTudeckas MOJENb peajlbHOro mpoliecca.
O6nactp ompenenenuss U o0nacTh 3HaueHus (Gynkmuu. CrocoObl 3amanus QyHkiuu. ['padux ¢yaknuu. [loctpoenue rpadukoB QyHKIUN C
OMOIIbI0 TTpeoOpazoBanuii puryp. Hymu ¢pynkiuu. [IpoMexxyTku 3HaKOMTOCTOSIHCTBA () YHKITHH.

Jluneiinas QyHKus, 06paTHast NPONOPIUOHATLHOCTD, KBaApaTHUHasS (yHKIMsA, PYHKIHSA y=1/, UX CBOMCTBA ¥ TPaduKH.
Yucnosvle nocnedosamenvHocmu

[lonarue uymcnoBOi mocnenoBaTenbHOCTH. KoHEuHBIE W OECKOHEUHBIE MOCHea0BaTeabHOCTH. CrocoObl 3alaHusl TOCIEI0BATEIbHOCTH.
Apudmerndeckas u reomerpuueckas nporpeccur. CBoWCTBa WIEHOB apu(hMETHUECKOM U reoMeTpuIecKoil mporpeccuit. @opmysbl 001Iero uieHa
apu(MeTHUECKON M TeoMeTpruecKoi nmporpeccuii. @opMybl CyMMBI N MEPBBIX WICHOB apU(PMETUIECKON U reoMeTpudeckoit nporpeccuit. Cymma
OCCKOHEUYHOW T'€OMETPUUYECKO mporpeccuu, y Kotopour | q|<l. IlpemcraBieHne OECKOHEUHOW MEPHOIUYECKON MECATUYHOW ApoOU B BUC
OOBIKHOBEHHOH JIpO0OH.
DJieMeHThI NPUKJIATHOH MATEMATHKH

MaremaTtnueckoe MoaenupoBanue. IlporneHtHble pacuyerbl. Dopmyna CIOXHBIX MPOIEHTOB. [IpubmmkeHHbIE BbIUUCIEHUS. AOCOTIOTHAs |
OTHOCHTEJIbHAS MOrpemrHOCTH. OCHOBHBIE MpaBUiIa KOMOMHATOPUKU. YacToTa U BEpOSITHOCTD CllydaiiHOTO coObITus. Kimaccuyeckoe omnpezneneHue
BeposATHOCTH. HawanmbHble cBeneHus o ctatucTuke. lIpencraBiieHue AaHHBIX B BHJE TaONMI, KPYrOBBIX M CTONOYATHIX IUArpaMm, rpaukoB.
CraTucTudeckre XapakTepUCTUKHU COBOKYITHOCTH JIaHHBIX: Cpe/lHee 3HaUYeHUE, MOJa, pa3Max, MeIuaHa BHIOOPKH.

Anredpa B MCTOPUYECKOM PA3BUTHH

3aposkaeHue anredpbl, KHUTa O BOCCTAHOBJIEHUHU U MPOTHBOIOCTaBIeHNH MyxaMMmeza anb-Xope3mu. Hctopus hopmupoBanusi MaTeMaTHYECKOTO
s3pika. Kak 3aponunacek uaest koopanHat. OTKpBITHE UPPaMOHATBHOCTH. M3 MCTOpUY BO3HUKHOBEHUS (POPMYII I peIIeHUs paBHEHUN 3-U 1 4-i
crenened. Micropust pa3Butus nmousatus GyHkius. Kak 3apoamiack Teopust BepositHocteld. Uncna ®ubonavuu. 3amaya JI. [Tuzanckoro (Gubonavum)
0 KpOJIMKaX.

J1.®. Maraunxkuii. I[1.JI. Yeosrmes. H.W. Jlo6aueBckuii. B.S. bynskosckuii. A.H. Koamoropos. ®@. Buer. I1. ®epma. P. Jlekapt. H. Tapranss. .
Kapnano. H. A6ens. b. I1ackaine. JI. [Tuzanckuii. K. I"aycc.



3. Temaruyeckoe IVIAHUPOBaHHUE

KonudecTBo 4acoB pacXoaUTCs C aBTOPCKOM MPOTpaMMOM, HO B3ATO U3 METOAMYECKOTO TTOCOOUs /Tl yuuTenei (aBTopsl bynko, Mep3isk,
[TonmoHckui, SIkup, OHU k€ aBTOPHI IPOTPAMMBbI 1 YIEOHHKA)

Pa3nen kypca

Peanuzanum BOCIMTATEIBLHOIO MOTEHIHAJIA (BUABI U
¢opmbI nessTeILHOCTH)

ITo aBTOpCKOI
nporpamMmme
(K0J1-BO 4acoB)

IIo paGoueii
nporpamme
(K0J1-BO
4acoB)

KoaungectBo
KOHTPOJIbHBI
X pabort

JIuneliHoe ypaBHEHHE C OAHOU
MIEPEMEHHOMN

[{enbie BeIpaxeHus

DyHKIUU

CucreMbl TMHENHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU

IToBTOpenue kypca 7 kiacca

PaHI/IOHaJ'II)HBIC BBIPpAXXKCHUA

KBanpaTHble KOpHH.
JleMicTBUTENIBbHBIC YHCIIa

KBaznpaTHble ypaBHEHUs

[ToBTOpEHUE N CHCTEMaTH3 AL
yueOHOT0 MaTepuana Kypca 8
KJacca

HepaBeHncrtBa

KBaaparnunas GyHkims

DJIEeMEHTHI NPUKIaTHON
MaTEMAaTHKU

YucaoBwie IIOCJIC1OBATCIIbHOCTH

[ToBTOpEHNE N CHCTEMaTH3 AL
y4eOHOT0 MaTepuaa

Hroro 3a kypc anredpsi 7-9
KJjlacca

Peanu3anus MIKOIBHBIMH IIEJaTOTAMH BOCIIUTATEILHOTO IOTCHIINAIA YPOKa
TIpeIoaraeT cieayromnee:

. YCTaHOBJIEHHE JIOBEPUTENIBHBIX OTHOIIEHHUI MEXTy YUHTEIEM U €ro
YYEHHKaMU, CIIOCOOCTBYIONIUX IO3UTUBHOMY BOCIPHATHIO yUAI[MUCS TPEOOBAHHI U
pock0 ydHTeINsl, IPHBICUCHUIO HX BHUMAHUS K 00CyKIaeMol Ha ypoke HH(pOpMaIuH,
aKTUBHM3AllUM MX TIO3HABATENIBHOMN J1EATEIbHOCTH;

. o0ykIeHHe MIKOIbHIKOB COOIIOAATh HA YPOKE OOIIEPUHSATEIE HOPMBI
TIOBEJICHHS, IPABUIIA OOIICHHUS CO CTAPIINMH (yIUTEIISIMU) H CBEPCTHUKAMU
(LIKOTBHUKAMH), TPUHIIHUITBI y4eOHOH TUCIUIUTMHBI M CAMOOPTaHU3aLHH;

. [pUBJICYCHNE BHUMAHUS IIKOIFHUKOB K IIEHHOCTHOMY aCIEKTy H3ydaeMbIX
Ha ypoKax SIBICHUI, OpraHU3aIis HX pabOTHI ¢ IIOIy4aeMOl Ha ypoKe COLHAIBHO
3HaYNMO# MH(OpManueil — NHULIMUPOBAHKE ee 00CYXKIACHHS, BHICKa3bIBAHMUS
YUaIIUMHUCS CBOSTO MHEHHS 110 e¢ MOBOJY, BEIPAaOOTKH CBOETO K Helf OTHOLICHNS;

. HCTIONB30BaHUE BOCIHUTATEIFHBIX BOSMOXKHOCTEH CoslepKaHus y4eOHOTO
npeaMeTa yepe3 JEMOHCTPAIMIO AETIM IPHMEPOB OTBETCTBEHHOI'O, FPaXkKJaHCKOIO
TIOBEJICHHS, IPOSIBICHUS YETOBEKOIIIOO0HS H 100POCEpACIHOCTH, Yepe3 Ioa00p
COOTBETCTBYIOIIHX TEKCTOB JUIS YTCHUS, 3a1a4 UL PEIICHHsI, IPOOIEeMHBIX CHTYaIHi
JUIsl 06CYKIEHUS B KIIAcCe;

. IIPUMEHEHUE HA ypOKE HHTEPAKTHBHBIX ()OPM PabOTHI ydaIuXCs:
MHTEIUIEKTYaIbHBIX UTP, CTUMYIUPYIOIIUX 03HABATEIEHYIO MOTHBAIINIO IIKOIEHUKOB;
JIMJaKTHYECKOro TeaTpa, Iie NodydeHHbIE Ha YPOKE 3HAHHs OOBIIPHIBAIOTCS B
TeaTpaabHBIX IOCTAHOBKAX; AUCKYCCHI{, KOTOPHIE JAIOT yJaIUMCs BO3MOXKHOCTh
TIPUOOPECTH OIBIT BEICHHSI KOHCTPYKTHBHOT'O AUAJIOTa; TPYIIIOBOI pabOTHI MIIH pabOTEI
B 11apax, KOTOpbIE y4yaT MIKOJbHHKOB KOMaHIHON paboTe 1 B3aUMOJEHCTBHIO C IPYTUMHU
JETbMH;

. BKJTIOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIC IIOMOTAIOT MOePHKATh
MOTHUBALHIO IETeN K IOMYYEHHIO 3HAHUH, HAJTaKUBAHUIO MO3UTUBHBIX MEXIMYHOCTHBIX
OTHOIIEHUH B KJIacce, IIOMOTAI0T YCTAaHOBICHHUIO JOOPOXKEeNIaTenbHOI aTMOCc(hephl BO
BpeMs ypOKa;

. opraHu3arnys mecTBa MOTUBHUPOBAHHBIX U 3PYANPOBAHHBIX YYaIlUXCs HAl
HX HEYCIEBAIOIIMMHU OJHOKIACCHHKAMU, JAIOMIEr0 IIKOJIBHIKAM CONUAIbHO 3HAYUMBII
OIIBIT COTPYAHHYECTBA U B3aHMHOHU ITOMOIIH;

. HMHUIIMMPOBAHUE U MOJIEPHKKA UCCIIEI0BATENBCKOM IEATENLHOCTU
IIKOJIBHUKOB B PaMKaX pealn3allii MU HHIUBHIYAIbHBIX U TPYIIIOBBIX
HCCIIe0BATEeNbCKUX POSKTOB, YTO JACT IIKOJIBHUKAM BO3MOXKHOCTD IIPUOOPECTH HAaBBIK
CaMOCTOATEIIBHOTO PELICHHs TEOPETHYECKON MPOOIIEMBbI, HABBIK TCHEPHPOBAHHS U
othopMIIeHHSI COOCTBEHHBIX HACH, HABBIK YBAXXUTEIFHOTO OTHOLICHHUS K TY)KUM HICSIM,
0(hOpMIICHHBIM B paboTaxX JpYTrux HCCIefoBaTeNell, HaBBIK MyOIMYHOrO BRICTYILICHHS
nepes ayJMTOpHeil, apryMEeHTHPOBAHNUsl U OTCTAUBAHMSA CBOEH TOUKHU 3pEHHUSI.
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