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1. eanb auCHUINIAHBI

dopMupoBaHUE 3HAHWA W YMEHUH, HEOOXOIWMBIX I BIAJEHUS OCHOBHBIMHU
MaTeMaTUYeCKUMH METOAAMHM HCCJIEJAOBAHMS W BBIYMCICHUNM B PELICHUU Pa3JIMYHBIX
KOHKPETHBIX 33]1a4.

2. TpeﬁoBa}mﬂ K YPOBHIO OCBOCHHUSA COACPKAHUA TUCHUIIINHBI

[Ipouecc n3yueHus: AUCUUILIIMHBI HAIIPABJIEH Ha TOCTUKEHUE CIEAYIOLUX PE3YIbTATOB

® JIUYHOCHHBIX:

— c(OpMUPOBAHHOCTh MPEICTABICHUNA O MaTeMaTUKEe KaK YHHMBEPCAIbHOM SI3bIKE
HAyKH, CPEICTBE MOJIETMPOBAHUS SIBJICHUM U IPOLIECCOB, UAESIX U METOJaX Ma- TEMATUKH;

— TMOHMMaHUE 3HAYUMOCTH MAaTEeMaTHKU Ui Hay4YHO-TEXHHUYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOLICHHS] K MaTeMaTHKE KaK K 4YacTH OOIIeueIOBEUECKON KYIbTYphI
Yyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MAaTEMaTUKH, SBOJIIOLMEN MAaTEMATHYECKHUX HJICH;

— pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpaKEHMS,
AITOPUTMUYECKONW KYJIbTYpPhl,  KPUTUYHOCTH MBILIUICHUS Ha YPOBHE, HEOOXOIUMOM st
Oyaymeli TpoQecCHOHANbHOM  JEATENIFHOCTH, JUIS  TNPOJOJDKEHHs  oOpa3oBaHHA U
camMo00pazoBaHus;

— OBJIQJICHUE MaTeMAaTHUYECKUMHU 3HAHUSMU M YMEHMSIMH, HEOOXOJUMBIMH B IIO-
BCEHEBHOW U3HU, AJI1 OCBOCHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCHUIUIMH U JUCLMILIUH
npoeCCHOHATIBPHOIO LHUKJIA, s MOJydeHHs oOpa3oBaHMs B 00JacTsAX, HE TpPeOYIOIMX
yriayOJIeHHON MaTeMaTHYeCKOM MOArOTOBKH;

— TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM 4YHCJIE caMOOOpa3oBaHMIO, Ha
NOPOTSDKEHUM BCEH JKU3HM; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOpPa30BaHHUIO Kak
YCJIOBHIO YCTICIIHON PO eCCHOHATEHON U 0OIIIECTBEHHOM JESTENHHOCTH,

— TOTOBHOCTb U CIIOCOOHOCTB K CaMOCTOSITE€IbHON TBOPUYECKON M OTBETCTBEHHOI
NeSITeIbHOCTH; TOTOBHOCTh K KOJJISKTMBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNbHOI, OOLIECTBEHHO MOJIE3HON, YUeOHO-HCCIIe10BaTENbCKON, POEKTHOW U JIPYTHX
BUJIaxX JACSTENbHOCTH;

— OTHOILIEHUE K MNPOPECCHOHANbHON JESATENIbHOCTH KaK BO3MOXHOCTH Yy4yacTHsl B
pELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX POOJIEM;

® Memanpeomemuoix:

— YMEHHE CaMOCTOSATENIbHO OINPEAENATh LETU NeSTEIBHOCTH U COCTAaBIATH IIJIaHbI
JeSITEIbHOCTH;

— CaMOCTOATEIBHO OCYILECTBIATh, KOHTPOJINPOBATh U KOPPEKTUPOBATH JIE€ATENBHOCTH;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS IOCTHIKEHUSI ITOCTABJIEHHBIX LIEJIEH U peaan3alnuu
IUTAHOB JESITETbHOCTH;

— BBIOMPATH YCIEUIHBIE CTPATErHH B PA3JIMYHBIX CUTYaIUX;



— YyMEHHUE TPOIYKTHBHO OOINATHCS M B3aUMOJCHCTBOBATH B IMPOIECCE COBMECTHOU
NEeSTENIbHOCTH, YYUTHIBATh TMO3ULMU JIPYIMX YYaCTHHUKOB JEATEIbHOCTH, 3((HEKTHUBHO
pa3pemaTh KOHQIUKTHI;

— BIJIaJICHUE HaBBIKAMH IO3HABATENbHOM, Y4eOHO-HCCIEI0BATENIbCKOW U MPOEKTHOU
NEeSTeIbHOCTH, HAaBBIKAMU pa3pelieHust Mpooem;

— CHOCOOHOCTb M TOTOBHOCTH K  CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pEIIEHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JIMYHbIX METOAOB ITIO3HAHUS,

— TOTOBHOCTH M CIIOCOOHOCTb K CAMOCTOSITEIbHON HH(POPMAIIMOHHO-TI03HABATEILHOM
A3BIKOBBIMU CPEICTBAMHU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3JlaraTb CBOIO TOUKY 3pEHUS,
HCIIOJIb30BAaTh A/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BIJIaJICHUE HaBbIKaMHU IO3HABATENIbHON pediieKcHH Kak OCO3HAHUSA COBEPILAEMBIX
JIEMCTBUM M MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUM, IPAHMI] CBOETO 3HAHUS
Y HE3HAHWs, HOBBIX II03HABATENBHBIX 33724 U CPEACTB ISl UX JAOCTHKEHUS,

— IeJIeyCTPEMIICHHOCTh B TIOMCKaxX W MPHUHATHH PEHICHUH, COOOpa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX MPEACTABICHUIN; CIMOCOOHOCTh BOC- MPUHHUMATH
KpacoTy U TapMOHUIO MUPA;

® NpPeOMemHbIX:

— c(hopMUPOBAHHOCTD MPEJACTABICHUN O MATEMATHKE KaK YaCTH MUPOBOM KYJIbTYPBI
IIMX MaTeMaTUYECKUX MOJIEISAX, MO3BOJISIIOIIMX OMUCHIBATH M HM3y4aTh Pa3HbIE MPOLECCHl U
SBJICHHUS;

— MOHMMAaHHE BO3MOKHOCTH aKCMOMATUYECKOTO IOCTPOEHUS MaTeMaTUYECKUX
TEOPUL;

— BIIQJICHUE METOJaMH JI0Ka3aTeNbCTB U AJITOPUTMOB PELIEHUS, YMEHHE UX IpUME-
HATb, IPOBOJIUTh JJOKA3aTEJIbHbIC PACCYXKACHUS B X0/I€ PEIICHUS 3a/1a4;

— BIIAJICHUE CTaHJAAPTHBIMU IIPUEMaMU PEIICHUs] PAallUOHATIBHBIX U UPPALIMOHATBHBIX,
YpaBHEHUI U HEPABEHCTB;

— c(OpMUPOBAHHOCTh MPEJICTABICHUNH OO0 OCHOBHBIX MOHSATHSIX MaTEMAaTHYECKOTO
aHalM3a M UX CBOWCTBaxX, BIJIAJICHME YMEHHEM XapaKTepu30BaTh IOBeleHUE (YHKIIUH,
WCIIOJIb30BAHME MOJYYEHHBIX 3HAHUU ISl OMMMCAHUS M aHAJIM3a PEAJIbHBIX 3aBUCHMOCTEN;

— BIIQJICHUE OCHOBHBIMH MOHATUAMH O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETpUYe-
CKHX (hpurypax, uX OCHOBHBIX CBOMCTBAX;

— c(OpMUPOBAHHOCTh YMEHHUS PACIO3HABATh I'€OMETPUYECKHE (PUTYphI HA YepTexkax,
MOJIEJIIX U B PEAIbBHOM MHUPE;

— TPUMEHEHUE U3yUYEHHBIX CBOMCTB T€OMETPUYECKUX (UTYp U POPMYIT JJIsl PEIICHUS
F€OMETPUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM;

— c(OpMUPOBAHHOCTh MPEACTABICHUN O TMpoOIeccaXx U SIBICHUSAX, UMEIONINX Bepo-
ATHOCTHBIM  XapakTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHpPE, OCHOBHBIX
MOHATHSX JIEMEHTAPHON TEOPUU BEPOATHOCTEN;

— YMEHUW HaxoOuTh W  OIEHUBAaTh  BEPOSTHOCTH HACTYIJEHHUS COOBITHI B
MPOCTEUIINX MPAKTUYECKUX CHUTYAlUSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHBIX BEJINYUH;

— BIIAQJICHUE HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTpamMMm TMpU
pelIeHny 3a/1a4.

3. B pe3yabTaTe 0CBOEHHS UCHUILIMHBI 00YUYAIOIIUICS T0/I2KEH

- YMETb:

- BBIIIOJIHATH apI/I(l)MeTI/I‘—IeCKI/Ie }ICI)’ICTBHSI Haa yucjiaMu, cod€Tad YCTHBIC U IMMCbMCHHBIC
MPUEMBI; HAXOAUTh MPUOIMKEHHBIE 3HAYCHUS BETUYUH U MTOTPEIIHOCTH BHIYUCIICHH; CPaBHUBATH
YK CJIOBBIC BBIPAXKCHUSA,

- HAXOJHUTh 3HAYEHUS KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPUIECKHUX BBIPAXKEHUN Ha
OCHOBE OINPEACIICHUs, WCIONB3ys TMPHU HEOOXOAUMOCTH HWHCTPYMEHTAJIBHBIC CPENICTBA,
MOJIb30BATHCS MPHUOIMKEHHOM OIEHKOM MPHU MPAaKTUYECKUX pacueTax;



- BBINOJIHATH TPEOOpa30OBaHUE BBIPAKCHUM, NPUMEHAS (OpPMYNbI, CBSI3aHHBIE CO
CBOMCTBAMHM CTETICHEH, TOTapu(MOB, TPUTOHOMETPHICCKUX (PYHKITHH;

- WCHOJB30BaTh NPUOOpETEHHBbIC 3HAHMA W yYMEHUS B MPAKTUYECKOH NESATETBHOCTH U
IIOBCEHEBHOM JKM3HM MU MPAaKTUYECKUX pacdyeToB Mo ¢opmyinaM, BKIOYas (OPMYIbI,
coJiep Kalie CTeNeHH, PaJAUKalbl, J0rapupMbl U TPUTOHOMETPHUECKUE (QYHKIINHU, UCTIONB3YS MPH
HE00XO0IMMOCTH CIIPaBOYHbIE MaTepUallbl U MPOCTEHIINE BBIYUCIUTEIbHbBIE YCTPONCTBA;

- BBIYUCIIATH 3HAUCHHS MO 33JaHHOMY 3HAUCHHWIO apryMEHTa IMPH Pa3JIMYHbIX CIIOco0ax
3aiaHus QyHKIUH;

- ONpenensiTb OCHOBHBIE CBOMCTBA YHMCIOBBIX (YHKIMH, WUIIOCTPUPOBATH HMX Ha
rpadukax;

- CcTpouTh TpaduKd H3YYEHHBIX (YHKIMH, WIUIIOCTPUPOBATh MO TrpaduKy CBOWMCTBA
3JIEMEHTAPHBIX (DYHKIIMIA;

- UCTIOJIH30BATh MOHATHE (DYHKIIMHU JJIS1 ONUCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIMYHH;

- HCHOJb30BaTh NPUOOPETEHHbIC 3HAHMS W YMEHUS B NPAKTUYECKON IEATEIbHOCTH U
MOBCEHEBHOM JKM3HM Ui ONHMCAaHUS C TOMOLIbI0 (YHKIMHA pPa3IMYHBIX 3aBHCUMOCTEH,
IpeCTaBIeHUs UX rpadMuecKu, UHTepIpeTaly rpapuKoB;

- HAXO/IUTh MIPOU3BOHBIEC AIEMEHTAPHBIX ()YHKITHIA;

- HCIIOJIb30BaTh MPOM3BOJHYIO ISl IPOBEAEHUS NMPHUOIMKEHHBIX BBIYMCICHUH, pelarhb
3a/1a4M MPUKJIAJAHOTO XapaKTepa Ha HaX0)K/IeHuEe HauOOJIbIIET0 U HAUMEHBIIIET0 3HAUEHUS;

- BBIYMCIATH B MPOCTEMIIMX clOydasx IUIOMAAM U O00BEMBI C MCIOJb30BaHUEM
OIIPENIETICHHOT O UHTETpaa;

- HCHOJb30BaTh NMPUOOPETEHHbIC 3HAHMS U YMEHHUS B IPAKTUYECKOM NEATEIBbHOCTH U
MOBCEIHEBHOM JKM3HM [UIsl pelIeHUs 3aJad, B TOM 4YHUCIIE COLMAJIbHO-DKOHOMHYECKHX U
¢du3nueckrx, Ha HanOObLINE U HAUMEHbIINE 3HAUCHMSI, HA HaX0XKJIeHHE CKOPOCTU M YCKOPEHHUS;

- pemaTh palMoOHAIbHBIC, ITOKa3aTeNbHbIC, JOTapu(PMHUYECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHHUs, CBOIAILIMECS K JIMHEHHBIM M KBaJApPaTHBIM, a TAaK)K€ AHAJOTMYHBIC HEPABEHCTBA U
CUCTEMBI;

- UCTOJIb30BATh I'papUUECKUIl METO]] pellieH!s] ypaBHEHUI U HEPaBEHCTB;

- 1300pakaTh HAa KOOPIMHATHOM IJIOCKOCTH PEIICHHs YPaBHEHUH, HEPABEHCTB U CUCTEM C
JBYMsI HEU3BECTHBIMU;

- COCTaBIATh M pellaTh YpPaBHEHUS U HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHHIE
BEJIMYMHBI B TEKCTOBBIX 3aJa4ax;

- HCIIONIb30BaTh NMPUOOPETEHHbIE 3HAHUS M YMEHHUS B TNPAKTUYECKOW NESATENIBHOCTH U
MIOBCEITHEBHOM JKHU3HU JUIsl IOCTPOEHUS U NCCIIEN0BAHUS IPOCTEUIINX MATEMaTHUYECKUX MOJIENIEH;

- pemarp IMpocTedre KOMOMHATOpHBIE 3a/Jaud METOAOM Imepedopa, a Takxke C
UCIIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

- BBIYMCIIATH B MPOCTEHUIINX ClIydyasXx BEPOATHOCTH COOBITUH Ha OCHOBE IOJCYETa Yucia
HCXOJIOB;

- HCIIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHS B INPAKTUYECKOW NEATEIBHOCTH U
MIOBCEIHEBHON JKM3HM Ui aHAIW3a PEaJbHBIX YMUCIIOBBIX JAHHBIX, NPEICTABICHHBIX B BHJE
rpauKoB U qUarpamm, a Takxke JJs aHalu3a HH(OpMaIlUU CTaTUCTUYECKOTO XapaKTepa;

- pacro3HaBaTb Ha 4YepTeXax M MOJENAX IPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUIMHU, U300paKEHUSIMH;

- OIMCBIBATh B3aMMHOE PACIOJIOKEHNE NIPSIMBIX U IJIIOCKOCTEHN B IPOCTPAHCTBE;

- aHaANM3MpOBaThb B MPOCTEHIIMX CIy4asX B3aMMHOE pAaCIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

- u300paxkaTb OCHOBHBIE MHOTOIPDAaHHUKHM U KpYTJIble Tela; BBINOIHITH YEPTEXH I10
YCIIOBUSM 3ajiay;

- CTPOUTH IpOCTeiine ceueHus: Kyoa, mpu3Mbl, MTUPaMUIbL;

- pemaTh IUIAHUMETPUYECKHE U IIPOCTENIINE CTEPEOMETPUUECKHE 3aaUl Ha HAXO0XKJIEHUE
F€OMETPUUYECKUX BEJIINYUH;



- HCIIOJIB30BAaTh HpI/I peH_IeHI/II/I CTepeOMeTpI/I‘-IeCKI/IX 3a1a4 HHaHHMeTqueCKHe Q)aKTLI 158
METO/BI;

- IPOBOAUTH JOKa3aTEIbHBIEC PACCYKICHUA B XO/I€ PELICHUA 3374,

- HCIOJIb30BaTh MPHOOPETCHHBIC 3HAHUS M YMEHHS B IMPAKTHUYECCKOW NEATEILHOCTH W
MIOBCEIHEBHOM KU3HU JJIs1 UCCIIEI0BAaHUS (MOJEIMPOBAHMS) HECTOKHBIX TPAKTUUYECKUX CUTyalUi
Ha OCHOBE M3Y4YEHHBIX ()OPMYJ M CBOWCTB (PUTYp, a TaKKe BBIUMCICHHUS OOBEMOB W TUIOIIAICH
HOBerHOCTef/’I HpOCTpaHCTBeHHBIX TCII HpI/I pemeHI/m HpaKTI/I‘-IeCKI/IX 3aaa4, I/ICHOJIB?;y}I HpI/I
HEOOXOIMMOCTH CIIPABOYHUKH U BBIYUCIIUTEIIbHBIE YCTPOMCTBRA.

- 3HATh:

- 3HaYE€HHWE MATEeMAaTHYEeCKOW HAyKH JUIS PEIICHHS 3a/ady, BO3HHKAIOIIUX B TECOPUU H
HpaKTI/IKe; I.HHpOTy " B TO XKC BpeMSI OFpaHI/I‘IeHHOCTb HpI/IMeHeHI/IH MATEMATUYCCKUX MECTOI0OB K
aHaJIM3y M MCCIICIOBAHUIO TIPOIIECCOB U SIBJICHUN B MPUPOJIC U OOIIECTBE;

- 3HA4YCHHUC HpaKTI/IKI/I nu BOHpOCOB, BO3HUKAKOIIUX B CaMOf/'I MaTreéMarTukKe st
GbopMHpPOBaHMS W PaA3BUTHS MaTEMaTUYECKOW HAYKH,; HCTOPHUIO Pa3BUTHS IOHATHS 4YHCIIA,
CO3JJaHUsI MAaTEMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS FT€OMETPUH;

- YHUBEpCAJBHBIM XapakTep 3aKOHOB JIOTUKM MAaTEMaTHUECKHUX PACCYKIEHUH, HX
MIPUMEHUMOCTH BO BCEX 00J1aCTsIX YEI0BEUECKOU IeITeIbHOCTH;

- BEPOSITHOCTHBIN XapaKTep Pa3IN4HbIX MPOIECCOB OKPYKAIOLIET0 MHUPA.

4. O01masi TpPyA0eMKOCTb JUCHUIIMHBI COCTaBIISIET
MaKCHUMaJbHOW yueOHOU Harpy3ku 196 yacos, B TOM yucCIe:
00s13aTeNbHOM ayIMTOPHOU yueOHOM Harpy3ku 178 dacos;
KOHCYJbTaIuu 12;

IIPOMEKYTOUHAas arrecranus 6;

apyrue Gpopmel KOHTpoIs 1

5. BuJ NpoMe:KyTOYHOM aTTeCTAMU. 3K3aMEH

6. OcHOBHBIE pa3iesibl JUCHUIITIMHBI:

1 —Anrebpa

2 - OCHOBBI MATEMAaTHYECKOTO aHaIu3a

3 — KomOuHaTopuka, CTaTUCTUKA U TEOPHS BEPOSTHOCTEH
4 - T'eomerpust



