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HOACHUTEJDBHASA 3AIIMCKA

[Ipenmaraemserii 35eKTUBHBIA Kypc «VI30paHHBIE BONMPOCHI MaTeMaTWkd. HecraHmapTHbIE 3amadm»
npenHasHadeH i ydamuxcs 10 kimacca. Kype onupaercs Ha 3HaHUS M yMEHUS, [TOJIyYCHHbIE YYaIUMUCS
IpU U3yYeHUH anreOpbl OCHOBHOM MIKOJBI. TemaTHKa Kypca COCTaBlIieHAa C TAaKUM pPacyeToOM, YTOOBI
CUCTEMAaTU3UpOBaTh U 00OOUIUTH MOJYyUYEHHBIE Ha YPOKAaX 3HAHUS yYallluXcCsl, OJHOBPEMEHHO pacIIupsis U
yriayOuisis X, a TAaKXKe pacCMOTPETh HEKOTOPBIE BOIPOCHI, U3yUYE€HUE KOTOPBIX HE NMPEAYCMOTPEHO IIKOJIbHOM
MIPOrPAMMON.

VYrnyGnenue peanusyercss Ha 6a3ze 0OydeHHUsI METO/aM M MpUEMaM pPEHICHUs MaTeMaTHYeCKUX 3ajad,
TpeOyIOIMX MPUMEHEHUS BBICOKOW JIOTUYECKOW M ONEPallMOHHOW KyJIbTYPhl, Pa3BUBAIOLIUX HAYYHO-
TEOPETUUECKOE U aITOPUTMUYECKOE MBILIJICHUE ydalluxcsa. TeMaTuka 3a7ad HEe BBIXOIUT 3a PaMKU Kypca
00pa30BaTEIBLHOTO CTAaHAAPTA, HO YPOBEHb UX TPYIHOCTH - TIOBBIIICHHBIN, PEBHIMIAIOIINN 0053aTeIHHBIN.

Oco6eHHOCTH Kypca: IPUOPUTET Pa3BUBAIONICH QYHKIIMNA 00yUeHUs Hal WHPOPMAITMOHHOM, YCUTICHUE
IIPAKTUYECKON 3HAYMMOCTH M3y4aeMOro Marepuaja, IIUPOKHE BO3MOKHOCTH AJIS pealu3aliii ypOBHEBOMU
middeperunanun B 00ydyeHUH. 3HAYUTEIBHOE MECTO B y4eOHOM IpoIlecce OTBEICHO CaMOCTOSTEIbHOM
MaTeMaTHYECKOM JIeSTENIbHOCTH yUalluXCsl, YUUTHIBAIOIIEH MBICIUTEIbHBIE 0COOEHHOCTH JAaHHOTO BO3pacTa.
B nporpamme Oosnee MMPOKO paccMaTpUBAIOTCS BOIPOCHI PEIICHUS YPAaBHEHUM, HEpaBEHCTB, CHCTEM
YPaBHEHUN C MOAYJSIMM M IIapaMeTpaMH, KOTOPBIM B TPAJAMLMOHHOM KypCe YACIAETCS HENOCTaTOYHO
BHUMAaHUs, a TAK)KE PEIIAIOTCS HPPALMOHAIBHBIC, TPUTOHOMETPUYECKHE HEPABEHCTBA, KOTOPBIE B OCHOBHOM
Kypce UIyT B O3HaKOMMTEIbHOM IIJIaHE.

Pabouas mporpamMmMa 3J1IeKTUBHOTO Kypca paccuuTaHa 1 yac B Heziemro, Bcero B o0beMe 34 yacos.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA KYPCA

[IporpaMma BHEYPOYHOH NESITENBHOCTH MO MaTeMaTHUKE HAIpaBiieHa Ha JOCTH)KCHHE CIICTYFOLIHX

JMYHOCTHBIX, METAIIPEMETHBIX U MPEIMETHBIX PE3yIbTaTOB O0yUYCHHSI.

JIu4HOCTHBIE Pe3yJIbTATHI:

® TOTOBHOCTb M CIIOCOOHOCTH OOYYAIONIMXCS K CAMOPA3BUTHIO U CaMOOOpa30BaHUI0, BLIOOPY JaIbHEHIIETO
oOpa3oBaHMs Ha 0a3e OPHEHTHPOBKU B MUpE Mpodeccuit 1 npodecCHOHATBHBIX MPEOYTeHUH;

® TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITENILHONW HWH(OPMAIIMOHHO-TI03HABATEIBHOM JIESTEIbHOCTH,
BKJIFOYAsl YMEHHE OPUCHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX WHPOPMAIMU, KPUTUIECCKH OLICHUBATh U
MHTEPIIPETUPOBATH HH(OPMALIUIO, TIOTYIAeMYTO U3 PA3THYHBIX HICTOYHHKOB;

® pa3BUTHE JIOTMYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAaXCHUS, KPUTHYHOCTH MBIIUICHUS Ha
YpOBHE, HEOOXOIUMOM ISl OyAyIiel mpodeCCHOHATBFHON JEATENbHOCTH, a TAaKXKe IS TOCIEAYIONIETO
00y4eHUsI B BBICIICH IIIKOJIE;

¢ chopMHPOBaHHOCTh KOMMYHUKATHBHOW KOMIICTEHTHOCTH B OOIICHHMM ¥ COTPYAHUYECTBE CO
CBEPCTHUKAMH, B3POCIBIMA U MIIQANIMMHU B 0Opa3oBaTENbHOM, OOIIECTBEHHO — IOJIE3HOW, Y4eOHO —
UCCIIEIOBATEIbCKOM, TBOPYECKOM U IPYTUX BUAX ACATEILHOCTH.

MeTanpeaMeTHble pe3yabTaThl:

Pecynamusnvie YVJI:

® YMCHHE CaMOCTOSITEIBHO IUIAHMPOBATh aTbTEPHATUBHBIC ITyTH JIOCTHKEHUS 11eIel, 0CO3HAHHO BBIOMPATh
Haunbosee 3¢ HeKTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX U TO3HABATENbHBIX 33/1a4;

® [IOHMMaHHE [IEHHOCTH 00pa30BaHMUS KaK CPEICTBA PA3BUTHUS KYJIbTYPhI JINYHOCTH;

e 00BEKTHBHOEC OLICHUBAHUE CBOUX y4COHBIX JOCTIIKEHHI, TIOBEJICHNUS, YEPT CBOCH JTMUYHOCTH;

® YMEHHE COOTHOCHUTH NPHIIOKEHHBIC YCUINSA C MOIYYSHHBIMH PE3yJIbTaTAMU CBOCH JIEATEILHOCTH;

® KOHCTPYKTMBHOE BOCHPHUSTHE WHBIX MHEHHH M uUAeH, Y4éT WHAMBUAYATBHOCTH MapTHEPOB IO
JeATEIbHOCTH;

® YMCHHE OPHEHTHPOBATHCA B COLMAIBHO-TIONMTUYECKHX W SKOHOMHYECKUX COOBITHSX, OLIEHHBATH MX
MIOCJIC/ICTBYS,




OCYLIECTBJICHME OCO3HAHHOTO BbIOOpa myTed NpOAOIDKEHHS 00pa3oBaHMs WM Oydymien
poheCCHOHATILHOMN e TETFHOCTH.

Tloznasamenvuovie YYVJI:
OBJIa/ICHUE HABBIKAMU IMO3HABATENIbHOW, Y4eOHO — HCCIEIOBATENbCKOM M MPOEKTHOM JesSTeIbHOCTH,
HaBBIKAMHU pa3peuieHus Mpo0ieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOHMCKY METOJIOB
peLIeHMs] TPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3InNYHbIX METO/I0B MIO3HAHUS;
CaMOCTOSATENIBHOE CO3/IaHUE QJITOPUTMOB IIO3HABATEJIIBHOM JESITEIBHOCTH JUISL pPELIEHUS 3ajad
TBOPUYECKOTO U MIOMCKOBOTO XapaKTepa;
TBOPYECKOE pellleHNe YUeOHbIX U MPAKTUUECKUX 3ajau: YMEHHE MOTUBUPOBAHHO OTKA3aThCs OT 0Opasia,
HCKaTb OPUTMHAIIBHOE PEILICHUE.

Kommynuxamuenvie YVJI:
yMEHHUe pa3BEPHYTO 00OCHOBBIBATh CYKIECHUS, 1aBaTh ONPEAETICHHs], IPUBOANUTH 10Ka3aTEIbCTBA;
aJIeKBaTHOE BOCIIPHUATHE SI3bIKA CPEJCTB MACCOBOM MH(OpMAIIHH;
BJIQJICHUE OCHOBHBIMH BHJAMM ITyOJIMYHBIX BBICTYIUICHHH (BBICKa3bIBaHME, MOHOJIOL, IHCKYCCHS,
MOJIEMHKA), CIeI0BaHUE STUYECKUM HOPMAaM U MpaBUiIaM BEACHUS JUaiora (JUCIyTa);
YMEHHE OpraHHU30BbIBATH Y4EOHOE COTPYIAHMYECTBO U COBMECTHYIO JESTEIBHOCTh C YUUTEIEM H
CBEpCTHMKAMU: ONIPEAEIATH LIEIH, PACIIPEeNIATh PO U (PYHKIIMU YUYACTHUKOB, OOLIHE CITOCOObI paOOThI;
MCTOJIb30BAHNE MYJIBTUMEUIHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJOTHUN JUIst 00pabOTKH, IepeaayH,
cUcTeMaTu3aluuu nHpopmanuu, co3aanne 0asbl JaHHBIX, PE3EHTAUU PE3YIbTaTOB MO3HABATEIbHON U
IPAKTUYECKOH eATETbHOCTH.

IIpenmeTHblIe pe3yJIbTaThI:

pa3BUTHE NPEACTABICHUM O MAaT€MAaTHKE KAaK O METOJE IMO3HAHWUS ACHCTBUTEIBHOCTH, MO3BOJSAIOIIEM
OIMCHIBATh U U3y4YaTh PEAJIbHBIE IIPOLIECCHI U SBJICHUS;

pa3BuTHE yMEHUH paldoTaTh C Y4YeOHbIM MaTEeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, H3BJIEKATH
HEOOXOUMYI0 HMH(OpPMAIIMIO), TOYHO M TPAMOTHO BBIPAXAaTh CBOM MBICIH C [PUMEHEHHEM
MaTeMaTHYeCKOW TEPMHUHOJIOTUN U CUMBOJIMKHU, IPOBOJUTH KJIACCU(UKALINH, JTOTHYECKHEe 0O0CHOBAHMUS,
JI0KA3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHUM;

pellIeHre CIOKETHBIX 3aJad pa3HbIX THIOB Ha Bce apupMeTHYeCKHe ICHCTBHS; MpUMEHEHHE crocoda
MOMCKA PELICHHs 3a/a4d, B KOTOPOM pacCyXJIEHHE CTPOUTCS OT YCIOBHsS K TPeOOBAaHUIO WIH OT
TpeOOBaHUSI K YCIOBUIO; COCTABJICHUE IIJJaHA PEIIEeHUs 337a4yd, BbIICJIECHUE JTAloOB €€ pEelIeHus,
MHTEpIpETAIMs BBIYUCIUTEIbHBIX PE3YIbTAaTOB B 33]1a4€, HCCIEIOBAaHUE TOJIYYEHHOTO PEIICHUS 3a4a4H;
pelIeHue JIOTHYECKUX 3aa4;

pa3BUTHE NPEICTABICHUNA O YHCIE M YUCIOBBIX CUCTEMAX OT HATYPAJIBHBIX JI0 NECHCTBUTEIBHBIX YHCE;
OBJIA/ICHUE HAaBbIKAMM YCTHBIX, IUCbMEHHBIX, THCTPYMEHTAJIbHBIX BbIUYMCICHUN;

OBJIa/ICHUE CHMBOJIBHBIM SI3BIKOM alIreOpbl, MPHEMaMU BBITIOJTHEHUS TOXKICCTBEHHBIX MPeoOpa3oBaHuit
BBIPQKCHMI, PELICHUs ypPABHEHUM, CUCTEM YpABHEHUM, HEPABEHCTB W CHCTEM HEPABEHCTB; YMEHHUS
MOJICTUPOBATh pEalbHbIE CHUTyallUd Ha s3bIKE anreOpbl, MCCIENOBAaTh IOCTPOSHHBIE MOJEIU C
HCI0JIb30BAHNEM almapara anreOpbl, MHTEPIPETUPOBATH OJyUYEHHBIH pe3yJIbTaT;

BJIa/ICHHE OCHOBHBIMH IOHSTHUSIMH O IUIOCKUX M TPOCTPAHCTBEHHBIX TI'€OMETpUYECKUX (PUrypax, ux
OCHOBHBIX CBOMCTBAxX; COPMHUPOBAHHOCTh YMEHUS paclo3HaBaTh HA YEPTEXKAX, MOJCISAX U B PEaTbHOM
MUpE TeoMeTprudecKkue (GUrypol; IpUMEHEHUE U3YYEHHBIX CBOMCTB reoMeTpruiecKuX Guryp u popmyn ans
pelIeHus] TEOMETPUUECKUX 3a7a4 U 3aa4 C IPAKTUYECKUM COJEPKaHUEM;

pa3BUTHE YMEHUH MPUMEHATh W3YUYECHHBIE IIOHSTHSA, pE3yJIbTaThl, METOABl JUIsl pPELIEHUS 3aaady
MIPaKTUYECKOTO XapaKTepa U 3a7ad U3 CMEXHbBIX AUCLHUIUIMH C MCIOIb30BAaHUEM IPU HEOOXOAUMOCTH
CIOPAaBOYHBIX MATE€pPUAJIOB, KOMIIBIOTEpA, MOJb30BAThCS OLICHKONM M NPUKUIKONM HPU HPAKTUYECKUX
pacuerax;

c(OpMUPOBAHHOCTh TMOHSATUHHOIO ammapara MO0 OCHOBHBIM KypcaM MaT€MaTHUKH; 3HAaHHE OCHOBHBIX
TeopeM, GOpMyT H YMEHUS UX IPUMEHITH; YMEHHUS HAXOAUTh HECTaHIapPTHBIE CIIOCOOBI PellIeHus 3a/a4;
c(OPMHUPOBAHHOCTh YMEHUH MOJEIHUPOBATH PeabHbIC CUTYAIlMH, HCCIEI0BAaTh MOCTPOCHHBIE MOJIEIH,
MHTEPIPETUPOBATH MMOJTYUYEHHBIN PE3yJIbTaT;



® OCBOCHHME MATeMAaTUKH Ha NPOPHUILHOM YypOBHE, HEOOXOJAMMOM [yl TNPUMEHEHUS MaTeMaTHKH B
poeCCHOHATIBHOM IeSTEFHOCTH U HAa TBOPYECKOM YPOBHE.

Coaepixanue TeM y4eOHOI0o Kypca

1. Pemnenue ypaBHeHUii, HepaBeHCTB U UX cucteM (11 yacoB)

3aMeHa IIEpEMEHHBIX, YCIOBHBIE paBeHCTBa. PemeHue ypaBHeHMU BbiclIMX creneHeil. Cxema I'opHepa.
Teopema be3y. Pemienue ypaBHeHUN M HEpPaBEHCTB, COJAEPXKAILMX IIEPEMEHHYIO IIOJ 3HAKOM MOJYJIA.
Pemenne nppannoHaibHbIX ypaBHEHUH. CHMMETPUYECKUE U BO3BPATHBIC YPABHECHHUS.

2. IlpeoOpa3oBaHue ajaredpanvecKux Bbipaxenni (8 yacos)

[IpeoOpa3oBanue BBIpaKEHUH, coAepKaluX pagukanbl. [IpeoOpazoBaHHMe BBIpAXKEHHUH , COJEPIKAIIUX
CTEIIEHH C pPallMOHAIbHBIM IToKa3aresneM. [IpeoOpa3oBanue TPUrOHOMETPUUECKUX BbIPAKEHUH.

3. Jlorapudgmuyeckas u noxkasareapHas GyHknuu (6 yacon)

[Toka3zarenbHass (QyHKUUSA. YCIOBUS CYyIIECTBOBAHHUS pPEIICHHHM MOKa3aTeNbHbIX YypaBHeHUil. Pemenue
MOKa3aTeNbHBIX YPaBHEHUI U HEPaBEHCTB (coaepikamux Moayib). Jlorapupmuyeckas GyHKuus. YcCiaoBus
CYLIECTBOBAHUS PpEIICHUH JorapupMHUUECKHX YypaBHeHUi. Pemenue norapudMuyeckux ypaBHEHMH H
HEPaBEHCTB (COoAEpkKAIINX MOYJIb).

4. PerieHne TPUroHOMETPHYECKUX YPABHEHHUI, HePaBEHCTB U HX cucTeM (6 yacoB)

Pemenne TpUroOHOMETPUYECKHUX YPaBHEHHWM, HEPAaBEHCTB M UX CHCTEM, COACPIKAIUX IMEPEMEHHYIO IIOJ
3HaKOM MojayJisi. CBeleHHE pELIeHUs UPPALUOHAIBHOIO YPAaBHEHUS K PELIEHUI0 TPUTOHOMETPUYECKOTO
YpaBHEHHUS.

Pemenne TpUrOHOMETPUUYECKMX YPAaBHEHMH M HUX CHCTEM, C IPUMEHEHHEM KOMOMHHMPOBAHHBIX U
HECTaHIapPTHBIX METOJIOB.

5. 3apanus ¢ napamerpamu (4 yaca)

Pemenue ypaBHeHHI , HEpaBEHCTB ,coaepxaniux napamerp. [ papudeckue nateprpurtanuu. Pemenne cucrem
YPaBHEHUI U HEPABEHCTB, COACPIKALLUX [1apaMETP.

TpeGoBaHus K YPOBHIO OATOTOBKH 00y4aIOIIUXCS

B pezynemame ycnewnoz2o uszyuenus Kypca ydauwjuecs OONICHbL 3HAMb. AITOPUTMBI PELICHUs
YpaBHEHHH, HEPABEHCTB, COJCPXKALIMX I[EPEMEHHYIO IOJ 3HAKOM MOAYJIA; CIIOCOOBI PELICHHs] CHCTEM
YPaBHEHMI, HEPABEHCTB Pa3IMYHOI0 YPOBHS CI0KHOCTHU; MPUEMBI PALlMOHATIBHOT'O CYETa; OCHOBHBIE METO/IbI
middepeHInpoBaHUs CIOKHBIX (YHKIUN; MPUMEHEHHE MPOU3BOJHON MPH PEIICHUH 3aJad MPHUKIATHOTO
Xapakrepa.

Yuawueca oonocner ymems: pemaTb yYpaBHEHHS BBICIIUX CTENEHEW, TPUTOHOMETPHUYECKHE,
noKa3arenbHble, JIOTapu(PMHUUECKHE, COJep)Kallue TIEePEeMEHHYI0 IO 3HAaKOM MOMAYJA, MPUMEHSThH
HECTaH/IapTHbIE METO/IbI IIPU PELICHUH YPaBHEHUN U HEPABEHCTB, UX CUCTEM; PelllaTh 3aJauu C IapaMeTpoM;
IPUMEHATH JU(PepeHIIMPOBAHNE IPU PEIIEHUH 3a4au IPUKIIaJHOIO XapaKTepa.

O:xupaemblii pesyabtat: [lpu peanuzanuu JaHHOTO Kypca pe3yJIbTaTUBHOCTH OyJeT ONpelesiThCs
KOJIMYECTBOM M Kau€CTBOM CAMOCTOSITEJIbHO PELIEHHBIX YYEOHBIX 3a7jady ypOBHS BO3MOXKHOCTEH (TO €CTb
3aJjay TaK Ha3blBa€MOW «KOHKYPCHOM MaTeMaTUKHW», TPEOYyIOIIMX 3HAHUSA CHEIHUATIbHBIX 3(()EKTUBHBIX
IIPUEMOB pelleHHs ), a TaKke perenus 3aaad EI'D vactu B u C.

YyeOHo-TEMaTHYECKUH IJIAH

HanmenoBanue pa3nenos u Tem KosmuecTBo yacoB ®opma
BCEro | JIGKIIMH | IPaKTHKa | KOHTPOJIS
1. Pemienue ypaBHeHHUil, HEPAaBEHCTB M UX CHCTEM. 11
1.1. Pemrenue ypaBHEHHI 1 HEPABEHCTB, COJIEPKAIIINX 3 1 2
MOJTYJIH.




1.2. Pemienue ypaBHEHU, HEPABEHCTB M UX CHCTEM 3 3 TECT
MOBBILICHHOM CJIIO)KHOCTH

1.3. Pemienue nppanvoHaIbHBIX YPaBHEHHUI 5 4 3a4eT
2. IlpeoOpa3oBanue ajredpan4ecKux BbIpaskeHU 8

2.1. IIpeoOpa3zoBanue BHIpAXKEHH, COACPIKALTUX PaTUKAIIBI 3 3

2.2. IlpeoOpa3oBaHue BBIPAKEHUM, CTENIEHU C PAllMOHAILHBIM 3 3

MOKa3aTeneM

2.3. IIpeoOpa3oBaHyie TPUTOHOMETPHUYECKUX BBIPAKCHHIM 2 2 TECT
3. Jlorapudmuueckas u nokazarejbHasi QyHKINHU 6

3.1. Pemenune nmokasarenbHbIX YpaBHEHUI 1 HEPABEHCTB 3 3 TECT
(coaeprkalux MOJTyJib)

3.2. Pemenue morapupmMuUIecKux ypaBHEHUH 1 HEPABEHCTB 3 3 TECT
(comeprkantux MOJTyJIb)

4. PelieHne TPUrOHOMETPUYECKHX YPABHEHUIA, 6

HEPABEHCTB M UX CHCTEM

4.1. Pemienue TpUroHOMETPUYECKIX YPaBHEHU, HEPABEHCTB 3 2

U UX CUCTEM (COJIepKaLIUX MOJIYJIb).

4.2. PenieHrue TpPUrOHOMETPUYECKUX YPABHEHUM U UX CHUCTEM, 3 2 3a4eT
C MpUMEHEHNEM KOMOMHUPOBAHHBIX U HECTaHJAPTHBIX

METOJIOB

5. 3apanusi ¢ napamMeTpamMu 3 2 3a4eT
BCEIO: 34 29
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