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1. HOACHUTEJIbBHAA 3AIINCKA
O0mas xapakTepucTuKa y4e0HOro Kypca

Pabouas mporpamma kypca «@yHKIIMOHAIbHAS TPAMOTHOCTh: MaTeMAaTHYECKasi TPaMOTHOCTbY
pa3paboraHa Ha ocHOBe DenepatbHOTO roCy1apCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa
ocHOBHOT0, OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMbl OCHOBHOTO 00111eT0 00pazoBanus MOY
«benomopckas COIL Nely, ITporpammel Boctiutanust MOY «benomopcekas COLL Nely. B
paboueii mporpaMme yqTeHbl UACH U 1MoJIoKkeHHs: KoHIenumy pa3BUTHSI MAaTEMaTHYECKOTO
oOpasoBanus B Poccuiickoit @enepanuu.

Maremarudeckas T'paMOTHOCTb—ITO CIIOCOOHOCTH WHIUBHUAYYMaA IMPOBOJUTH MATCMATUYCCKUC
paccyxaeHus u (GopMyaupoBaTh, IPUMEHATh, HHTEPIPETUPOBATh MAaTEMATUKY I PEIICHUs
mpobsieM B pa3HOOOpa3HBIX KOHTEKCTaX peadbHOro Mupa. OHa BKIIOYACT HCIOIH30BAHUE
MaTeMaTHYECKUX MOHATUHN,IpoIenyp, PaKTOB U UHCTPYMEHTOB, YTOOBI ONKCATh, OOBICHUTD U
MMpEACKAa3aTh ABJICHUA. Omna NMOMOTaCTIIOJAAM IOHATH POJIb MATECMATUKN B MUPE, BbBICKA3bIBATH
XOpoumo OOOCHOBAaHHBIE CYXJIEHUS M TPUHUMATh pEUIEHUs, KOTOpble HEO0OXOIUMBI
KOHCTPYKTUBHOMY, AKTUBHOMY U Pa3MbINUIAOIIEMY I'PaKJIaHUHY.

B nacrosiee Bpemst cymecTByeT 00beKTHBHAST HEOOXO0IMMOCTh MTPAKTUYECKONW OPUECHTAINH
IIKOJLHOTOKYpCa MaTeMaTHKu. BrIOOp MPOAUKTOBAH MPOTHBOPEUUEM MEXKTY TPEOOBAHUSIMH K
Pa3BUTHIO JIUYHOCTUIIKOJILHUKOBUYPOBHEM TMOJATOTOBKH
MaTeMaTHYeCKONTPaMOTHOCTHYYAIIIUXCSI.

MaremaTrueckasi TPaMOTHOCTh BKJIIOYaeT B ceOs HaBBIKM IIOMCKA W HHTEPIPETAIHH
MaTeMaTU4YeCKON HH(pOpMAIUK, PEIICHHs] MaTeMAaTHYEeCKUX 334 B Pa3IMYHBIX JKU3HEHHBIX
cutyanusx. HMubopmarnus Moxker OBITh TPEACTaBiIeHA B BHUAC PHUCYHKOB, HHD,
MaTeMaTHYECKUX CUMBOJIOB, (hOpMyYI, qrarpaMM, KapT, TaOJUI], TEKCTa, a TAKKE MOXKET OBITh
MOKa3aHa ¢ TIOMOIIBI0 TEXHHYECKUX CIIOCOO0B BU3yaJTM3allil MaTepHaa.

CYH_IGCTBYIOT TPHU COCTABJIAIOIINX MaTeMaTU4eCKOM I'PAaMOTHOCTH:

1.Vmenue naxooums u ombupams undopmauuro

[IpakTiuecku B 1000 CHUTyallMd 4YeJIOBEK JIOJDKEH YMETh HAaWTH U O0TOOpaTh HEOOXOIUMYIO
nH(OPMALIMIO, OTBEUAIOUIYI0 3aJaHHBIM TpeOOBAaHUSM. OTH HABBIKM TECHO CBS3aHBI C
MOHUMaHHeM HH(OPMALIUU, YMEHUEM OCYIIECTBISATh MPOCThIC apuPMETHUECKUE JCHCTBHUSL.

2.HDOM360@MI’I’Zb apuquemuttecxue oeticmeus u NPUMEHAMb UX ons peulernusl KOHKpemHblx 3a0ay

B HEKOTOpBIX CUTyalMsAX 4YEIOBEK JOJDKEH ObITh 3HAKOM C MaTeMaTHMYECKMMM METOJaMH,
npouenypaMu — unpaBwiaamu.  Mcnosnb3oBaHue — MH(OpManuM - MpeanojiaraeT  yMeHue
MIPOU3BOIUTH PA3IMUHbIE BEIYUCIECHUS U MOACUYEThI, OTOUPATh U YIOPSI0UYNBaTh HH(POpMAIHIO,
UCIOJIb30BaTh U3MEPUTENbHBIE PUOOPHI, @ TAKKETPUMEHATH(HOPMYIIHI.

3.HHmepnpemup06arnb, oyerHueaniv U anaiusuposeanisv odannvie

WuTepnperanys BKItOYaeT B ce0sl MOHUMaHue 3HaueHHsl UH(OpMaIiy, yMEHHE 1e1aTh BBIBOIbI
Ha OCHOBE MAaTE€MaTMYEeCKMX MJIM CTaTUCTUYECKUX JaHHBIX. DTO TaKke HEoOXOIUMO s
OLIGHKH HWH(popmanuyu, (GopMupoBaHHs cBoero MHeHHs. Hampumep, npu pacro3HaBaHUU
TEHJICHIINH, N3MEHEeHUH 1 pa3nuuuii Brpadukax. HaBblku HHTEpIpeTaluu MOTYT ObITh CBSI3aHBI
HE TOJIBKO C YHCIIeHHOH nHpopmanuen (dpamMu U CTaTUCTUYECKUMHU JAHHBIMHU), HO U ¢ OoJiee
IIMPOKMMH MAaTEMaTHYECKUMH M CTaTUCTUYECKMMU MOHATUAMU TaKUMH, KaK TEMI U3MEHEHUH,



NPONOPIHMH, pacyeT IUBUACHAOB, BHIOOpKA, OMIMOKA, KOPPENSALUs, BO3MOXKHBIE PHUCKH U
IIPUYMHHBIC CBS3H.

HaBbIKH OIICHKH M aHAIN3a JAaHHBIX MOTYT MOHAJA00UTHCS IPU PELICHUN KOHKPETHBIX MPOo0IeM
B YCIOBHMSX TEXHHYECKHM HACBIIICHHOW cpexapl. Hampumep, mnpu o00paboTke MNEpBUYHOMN
KOJIMYECTBEHHOW HH(OPMAIMH,N3BIICYCHUN U OOBEIMHEHWH JaHHBIX W3 MHOTOYHCICHHBIX
HMCTOYHUKOB IIOCJE OLEHKH UX COOTBETCTBUS TEKYLIUM 3agadyaM (B TOM 4YHCJIE CpaBHEHHE
MHGOPMAINY U3 PA3TUIHBIX HICTOYHUKOB).

B peanpHO# XKM3HM BCE TPU TPYIIBI HABHIKOB MOTYT OBITh 3aJ€HCTBOBAHBI OJHOBPEMEHHO.
BaxHoli XapakTEpUCTUKOW MAaTEMAaTUYECKOM TPAMOTHOCTH SBIIAKOTCA KOMMYHUKATHUBHbBIC
HaBBIKH. YenoBeK JMOMKEH YMETh MPEACTABIATh U Pa3bICHATH MAaTEMaTHUYECKYIO WH(OpMaIIO,
OTUCHIBATh PE3YyIbTaThl CBOWXJICUCTBUHN, MHTEPIPETUPOBATh, OOOCHOBBIBATH JIOTHKY CBOETO
aHaJM3a WM OLICHKH. JlenaTh 3TO KaK YCTHO, TaK U MUCHbMEHHO (OT MPOCTHIX YUCENT U CIIOB JIO
pa3BEepHYTHIX JIE€TAIbHBIX OOBSCHEHWIl), a TakKe C MOMOINbI0 PHCYHKOB (Iuarpamm, Kaprt,
rpaMKOB) M Pa3IMYHBIX KOMIBIOTEPHBIX CpelncTB. Bmecte ¢ Tem 0a30BBIM ypOBEHb SIBIACTCS
HEJIOCTAaTOYHBIM ISl peaju3alli JaHHOTO TIOJIOKEHHUS, YTO M ONpEeNesieT aKTyalbHOCTh
perieHus MPUKIAAHBIX 33/1a4 B JOTIOJTHUTEIHFHOM Y9eOHOM KypcCe.

Heab u 3a1aum n3yyeHus Kypcea.

ens oOyuenust — GopMUpOBaHUE MATEMATUYECKON TPAMOTHOCTH YYaIlIUXCs, B TOM YHUCJIEC B
WHTErpaluy CAPYrUMHU IpeIMeTaMH, Pa3BUTHE MHTEUIEKTYaJIbHOTO YPOBHS y4allMXCs Ha
OCHOBE OOIIEYENIOBEYECKUX IIEHHOCTEH M JIyYIIUX TPAAUIMM HAIMOHAIBLHON KYyJIbTYpHI.
[Iporpamma HaieneHa Ha pa3BUTHE CIIOCOOHOCTH 4esnoBeka (GOpMYyIUPOBATH, IPUMEHSTh U
HMHTEPIPETUPOBATH MATEMATUKY B Pa3HOOOPA3HBIX KOHTEKCTaX.

3amaun:

1. Pacmo3naBath mpo0sieMbl, BOSHUKAIOIINE B OKPYKAIOIIEH IEHCTBUTEIIBHOCTH,
KOTOPBIE MOT'YT OBITh PEIIEHBI CPECTBAMH MATEMATHKH;

DopMyIMpOBaTh 3TH MPOOJIEMBI Ha SI3bIKE MATEMATHKH;

Pemate 31 ipo01eMBI, HCTIOB3YsI MaTEMATHYECKHUE (PaKThl U METOIbI;
AHaIM3UpOBATh MCIOJIB30BAHHBIC METO I PEIICHHS;

HHTeprpeTupoBaTh NOJy4EeHHBIE PE3YIbTAThHI C YYETOM MOCTABICHHON MPOOJIEMBI.

Nk w

MartemaTH4ecKasi r(paMOTHOCTb KaK KOMIIOHEHT NMPEAMETHON (GYHKIIMOHATBHON
IPaMOTHOCTH BKIIIOYAET CIEAYIOIIHNE XapaKTePUCTUKU:

1. Tlonumanue oOydaromMMCs HEOOXOJIUMOCTH MaTeMaTH4eCKUX 3HAaHUU JUId peLleHus
y4eOHBIX M ’KM3HEHHBIX 3aJ]lad; OLIeHKa pa3HOOOpa3HbIX y4eOHBIX CUTyaluil (KOHTEKCTOB),
KOTOpBIE TPeOyIOT MPUMEHEHHsI MaTeMAaTHYECKUX 3HAHUMN, YMEHUH.

2. CrmocoOHOCTH YCTaHAaBJIMBATbL MATCMATHYCCKUC OTHOHMICHUSA W 3aBUCHUMOCTH, paGOTaTB C
MaTeMaTH4ECKOM PIH(I)OpM&HHGfIZ IMPUMCHATb YMCTBCHHBLIC OIICpallnuv, MaTCMATHUYCCKUC
MCTOBI.

3. Bnagenne mateMaTH4ECKUMU (I)aKTaMI/I (HpI/IHaI[J'IC)KHOCTB, HNCTUHHOCTB, KOHTpHpI/IMep),
HCIIOJIb30BAHHUEC MATCMATUYCCKOI'O A3bIKa JIA PCIICHUA y‘{C6HBIX 3aa4, HIOCTPOCHUA
MaT€MaTUdYCCKUX CY)K,HCHI/II‘/’I.



Cocrapnsiomas MaTeMaTHYeCKOW (QYHKIIMOHATBHON IPaMOTHOCTH — MOHUMAaHUE YYCHUKOM
HEOOXOMMOCTH MAaTeMAaTHYECKUX 3HAHWUU IS pelieHus y4eOHBIX M JKM3HEHHBIX 3a/1aY;
OIIEHKa Pa3HOOOpa3HBIX YUYEOHBIX CUTyalud (KOHTEKCTOB), KOTOPBIE TPEOYIOT MPUMEHEHHUS
MAaTeMaTU4ECKUX 3HAaHUM, YMEHHM.

Peanu3zanuro 3T0i cocTapisolIeil B mporpaMme o0ecreunBaeT KOMILIEKC U3 IIECTH TPYIIII
MAaTEeMaTUYECKUX 3aaHHMN:

1. VYdyeOHble 3a/1a4M, TOKA3BIBAIOIIUE TIEPCIIEKTUBY MX MPAKTUUECKOTO UCIOJIb30BAHUS B
MOBCEIHEBHOM >KU3HH.

2. VYnopaxHEeHHs, CBSI3aHHBIE C pEHICHWEM TMpH IOMOIIM apu(PMETHUUECKHX
3HaHUM TPOOJIEM, BOSHUKAIOIINUX B MOBCETHEBHON KU3HM.

3. VYnopaxHeHHs Ha pelieHHue MpoOeM U CUTYyallui, CBI3aHHBIX C OpUEHTAIlMEN Ha
TJIOCKOCTH M B IPOCTPAHCTBE Ha OCHOBE 3HAHUN O T€OMETPUYECKUX PUTYypax, UX
U3MEpPEHUHU.

4. VYmpaxHeHUs Ha pelieHue pa3sHOOOpa3HBIX 3a/ay, CBA3aHHBIX  C OBITOBBIMU
YKU3HEHHBIMH CUTYAIUsIMH (TIOKYITKA, U3MEPEHUE, B3BEIINBAaHUE U JIP.)

5. 3anmauyu m ynpaxHEHUS Ha OIEHKY MPABUILHOCTH PEIICHUS Ha OCHOBE YKUTEHCKUX
MpEeJICTaBICHUI

6. 3anmaHus Ha pacro3HaBaHUE, BHISBIECHUE, (DOPMYITUPOBAHKE MPOOIIEM, KOTOPHIC
BO3HUKAIOT B OKPYKAIOIIEH JEHCTBUTETLHOCTH U MOTYT OBITh PEIICHBI CPEICTBAMHU
MaTEeMAaTHKH.

Bropas cocraBnstomas MateMaTH4eCKO (yHKIIMOHAIBLHON TPaMOTHOCTH — CIOCOOHOCTh
yCTaHaBIMBaTh MAaTeMaTHYeCKHe OTHOIICHUS M 3aBUCUMOCTH, paboTaTh C MaTeMaTHYECKOMN
nHpopmanuen: MPUMEHITh YMCTBEHHbBIE OTEpaIllii, MATEMaTUYECKHE METOIbI.

1. VYnpaxHeHus Ha TOHUMAHUE U UHTEPIPETALMIO PA3JIMYHBIX OTHOIIEHUNA MEXIY
MaTeMaTH4YEeCKUMHU MOHATUSAMHU — paboTa ¢ MaTeMaTUYECKUMHU 00bEKTaMH.

2. VYmpaxHeHHs Ha CpaBHEHHE, COOTHECEHHE, ITpeoOpazoBaHue U 0000IIeHNe
nH(pOpPMAaLIUK O MAaTEMAaTHYECKUX 00BEKTaX— YUCIIAX, BEIMYMHAX, TEOMETPUUECKUX
¢durypax.

3. VYmpaxHeHUs Ha BbINIOJHEHHE BHIYMCICHUI, pacueToB, MPUKUJIOK, OLEHKH BEJIMYKH,
Ha OBJIaJICHHE MaTeMaTUYECKUMH METOJAAMH JUIsl pellieHUs yueOHbIX 3a/1a4.

TpeTLH COCTaBJIAIONIAs MaTeMaTHYeCKOM I'PaMOTHOCTH  HIKOJIbBHUKOB  —OBJIAJICHHUC
MATCMATHYCCKUM A3bIKOM, IIPUMCHCHHUC CTr0o I PCIICHUA y‘le6HHX 3a/la4, IIOCTPOCHHC
MaTCMaTHYCCKHUX CYX(HCHHﬁ, pa60Ta C MaTCMaTU4YCCKUMU q)aKTaMI/I.

Peanu3anuio 310l cocTaBistoniel MOryT 00eCeunTh CIEAYIOUIUE TPYIIbl MaTeMaTHYeCKUX
3aJIaHNH.

1. 3a,Z[aHI/I$I Ha ITIOHUMAHUC U IIPUMCHCHHC MaTeMaTUYE€CKON CUMBOJIUKH U
TCPMHHOJIOTHUH.
2. 3a,Z[aHI/I$I, HAITpaBJICHHBIC HA ITIOCTPOCHUEC MATCMATHYCCKUX CY)K,I[eHI/Iﬁ

[Iporpamma paccuutana Ha 1 rox oOyuenus B 8 kinacce o 1 gacy B Heneno. OOriee
KOJIMYECTBO YacoB 34.

Peanu3zanus nporpamMmsl NpearojaraeT UCIoJib30BaHue GopMpadoThl, KOTOPHIE
MpeaycMaTpUBAIOT AKTUBHOCTh M CAMOCTOSITEIbHOCTh O0YYaIOIINXCs, COYETaHUE
WHAVMBUYaTbHON U IpyHIIOBOHPaOOTHI, MPOEKTHYIO AEATEIBHOCTD.



2.COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJBbHOCTH

Apudmernueckue u anredpanyecKie BEIPAXCHHS: CBOMCTBA ONEPAlil U IPUHATHIX
coryamieHui. MoaenrupoBaHrue U3MEHEHUN OKPYKAKOLIEr0 MUPa ¢ MMOMOIIBIO JTUHEUHOU
¢dbyHKIMH. 3312491 TPAKTUKO-OPUEHTUPOBAHHOTO COACPKAHUS: HA IBUKCHIE, HA COBMECTHYIO
paboty. MaremaTHuecKoe OTMCaHUe 3aBHCUMOCTH MEXKIY IEPEMEHHBIMU B Pa3IMIHBIX
mponeccax. KBaIIpaTHI)Ie YpaBHCHUSA, AHAJIUTUYCCKUEC U HCAHAIIUTHYCCKUEC MCTOAbI PCHICHU .
Pemnrenye THIUMYHBIX MaTEMAaTHYCCKUX 3aaad, Tp€6YIOHII/IX IMMPOXOKACHUS dTalla MOACIUPOBaHMA.

['eomeTpuueckue 3a1a41 Ha MOCTPOCHUS M HA M3YYE€HUE CBOMCTB (DUTYp, BOSHUKAIOIINX B
CUTYaIUsX TOBCEAHEBHON KU3HU, 33/1a4 MPAKTUYECKOTO COJepKaHuUs. Boluncienue paccTosiHui
Ha MECTHOCTH B CTaHJAPTHBIX CUTYalUsIX U IPUMEHEHHE (GOPMYJT B TOBCEAHEBHOM KU3HMU.
Anrebpandeckue CBSI3U MEXIy dJeMeHTaMu puryp: Teopema Ilugaropa, COOTHOIEHUS MEKTY
CTOPOHAMH TPEYroJbHUKA), OTHOCUTENILHOE PACHOIOKEHHE, paBEHCTBO. Pemienue
reOMETPUYECKUX 3aJjau HCCIEeI0BATEIbCKOTO XapaKTepa.

CraTucTuueckue sBJICHUS, IPEACTaBIEHHbIE B pa3InyHON hopMe: TeKCT, TadiuIa, CToJa0YaThie
U JIMHEWHbIe TuarpaMMel, TUcTorpammbl. PaboTa ¢ nndopmanueit, npeacraBieHHol B popme
TaOIHII, TUArpaMM CTOJIOYATON MU KPYrOBOH, CXEM.

Pemenue 3a1ay Ha BEpOSITHOCTh COOBITUM B PEaIbHOM KU3HU. DIEMEHThI TEOPUU MHOXKECTB Kak
00BbeAMHSIIONIEee OCHOBAHNE MHOTUX HAIIPABJIEHUN MaTeMaTHKH.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA KYPCA
BHEYPOYHOU AEATEJBHOCTH.

JInyHOCTHBIE Pe3yabTATHI.

HampuomuquKoe socnumanue.

[IposiBneHnemM wuHTEpeca K MOPOUUIOMY M  HACTOSAIIEMY POCCHUHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KCHHMSIM POCCUMCKMX MAaTEMaTHUKOB M POCCHUUCKOMN
MaTeMaTH4YEeCKONW MIKOJIbI, K MCIOJb30BAHUIO JTUX JOCTM)KEHMH B JAPYrUX HaykKax H
MIPUKIIAIHBIX cepax.

I pasicoanckoe u 0yxo8HO-HpasCcmMeeHHOe 80CNUMAHUe.

['OTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpaKAaHWMHA W pealu3aliy €ero Ipas,

MpPE/ICTaBJICHHEM OMaTeMaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,

SIBIICHUH, TPOLEIYp TPaKIAHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI M Mp.); TOTOBHOCTBIO K

0OCYKJICHHIO 3TUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN

HayKH, 0CO3HAHHEM BaXKHOCTH MOPAJIbHO-3TUYECKUX PUHIIUIIOB B ACITEILHOCTH YYEHOTO.
Tpyoosoe 6ocnumanue:

YcTraHoBKOM Ha aKTHUBHOE y4aCTUC B PCHICHUU IIPAKTHYCCKUX 3alav MaTeMaTH4eCKOM

HaIpaBJICHHOCTHU, OCO3HAHHUECM BaXHOCTU MATEMATHYCCKOTI'O O6paSOBaHI/IH Ha HPOTAKCHUU

BCEM >KHU3HU HHHYCHCMHOP’I HpOd)eCCHOHaHLHOﬁ ACATCIIBHOCTU U pPa3BUTUCM HeO6XO)II/IM]':>IX

YMeHHﬁ; OCO3HaHHbIM BBI60pOM " IOCTPOCHUEM HHHHBHZ[yaHLHOﬁ TPACKTOPHU 06pa3OBaHI/I}I

M JKU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX UHTCPCCOB U O6H.I€CTB€HHBIX HOTpC6HOCTeI>’I.
Dcememuyeckoe socnumanue:

CnocoOHOCTBIO K OMOIIMOHAJIbLHOMY W OJ3CTCTUYCCKOMY BOCIIPUATHIO MATCMATUYCCKUX
O6’L€KTOB, 3aaaq, pe].HeHHﬁ, paCCYH(ﬂeHHﬁ; YMCHUIO BUICTH MAaTEMaTHUYCCKUC
3aKOHOMCPHOCTH B HCKYCCTBC.

lleHHOCWlM HAYYHO20 NO3HAHUA.



OpueHTanueil B JESITEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX HpPEICTaBICHHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKAa, NMPHPOJBI M OOIIECTBa, MOHUMAHHEM
MaTeMaTHYeCKOW HayKH KakK c(hepbl YeIOBEUECKOW NEATEIbHOCTH, ITAlOB €€ pa3BUTUS U
3HQUMMOCTH JUIsl  Pa3BUTUS LUBWIM3ALMM;, OBJIAJACHUEM  S3BIKOM MaTEMaTUKU U
MAaTeMaTHU4ECKOM KyJIBTYPOM KAaK CPEACTBOM IO3HAHUS MHUpPA; OBJIAJACHHUEM IIPOCTEUIINMHU
HaBBIKAMU UCCIIEI0BATEIBCKON IEATEIIBHOCTH.

Qusuueckoe  Bocnumanue,  GoOpMUpoOBanue  KYIbmypvl  300p06bs U IMOYUOHATLHOSO

onazononyyus:

['0TOBHOCTBIO PUMEHATH MATEMAaTUYECKUE 3HAHUS B MHTEpECaxX CBOETO 370POBbsl, BEICHUS

3I0pOBOTO 00Opa3a XW3HU (30pPOBOE THTAaHWE, COATAHCHUPOBAHHBIA PEXUM 3aHATUH U

OTIbIXa, perynsipHas (u3nueckas aKTUBHOCTB); C(POPMUPOBAHHOCTHIO HaBbIKA peQIIEKCHH,

MIPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOro e MpaBa APyroro 4eaoBekKa.
Okonozuueckoe ocnumanue:

OpueHTanuell Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM Ui pelleHus 3agad B oOnactu
COXPAaHHOCTH OKPYKAIOIIEW Cpeipl, TUIAHUPOBAHUS IOCTYNKOB M OLICHKH MX BO3MOXHBIX
MOCIEACTBUN  JUIsl  OKpY)Kalollled  Cpeapl; OCO3HaHHEeM  IJI0O0AJbHOTO  XapakTepa
9KOJIOTMYECKUX MPOOJIeM U IMMyTeH UX pelIeHHUs.

Jluunocmmuvie pesynbmamol, obecneyugaroujue adanmayuio o6yuarue2ocs K

USMEHATOWUMCSL YCIO0BUAM COYUANBHOL U NPUPOOHOT CPedbl:

I'0TOBHOCTBIO K )IeﬁCTBHHMB YCJIOBUAX HGOHpGHGJ’IéHHOCTI/I, IMOBBIICHHUIO YPOBHA CBOCH

KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO IeSTEIIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA Y IPYTHX
J0JIeH, mpruoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKA M KOMIIETCHIINH U3
OTIBITA APYTHUX.

MeTtanpeaMeTHbIe pe3yJabTAThl.

MeTtanpeMeTHbIe  pe3yibTaThl  OCBOCHHS  IPOrpaMMbl  y4eOHOro  Kypca
XapaKTePU3YIOTCS  OBJIQJICHUEM  VHUBEPCANbHLIMU — HO3HABAMENAbHLIMU  OCliCMEUSIMU,
VHUBEPCANbHBLIMU KOMMYHUKAMUGHBIMU OCUCMBEUSMU U VHUBEPCAIbHbIMU PeYIAMUCHbBIMU
oeticmeusmu.

1) Vnusepcanvnvie noznasamensvuule oelicmeus obecneyusaiom Gopmuposariue
0a306bIX KOZHUMUBHBIX NPOYECCO8 00YUAIOWUXC (0C8OEHUE MEeMOO08 NO3HAHUSL
OKpYJicalowje2o Mupa, npumMeHeHue 102U4ecKux, Uccied08amenbCKux onepayuli, yMeHull
pabomamyw ¢ unpopmayuetl).

basoBsle nornueckue NeMcTBUS:

" BBIIBJIATH M XapaKT€PU30BaTh CYLIECTBEHHBIE MPU3HAKM MaTeMaTHYECKHMX OOBEKTOB,
NOHATUHM, OTHOUIEHUH MEXIy HOHATUAMH; (OPMYJIMPOBATH OINpPEAEICHUsl NOHATHI,
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMK, OCHOBAHUS Ul 0000IIEHUS 1
CPaBHEHUS;

® BOCIPHHHUMATh, (OPMYIUPOBATH U TNPEOOpPa3OBBIBATH CYXKJEHHS: YTBEpIUTEIbHBIE U
OTpHILIATENIbHbIE, €IMHUYHBIE, YACTHBIE U O0IIKE; YCIOBHbIE;

"  BBIIBJIATH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M NMPOTUBOpEUUs B (akrax,
JIAHHBIX, HAOMIONEHMSX M YTBEPXKACHUSX; MpeanaraTb KPUTEPUM JUIsl BBISBICHHS
3aKOHOMEPHOCTEH U MIPOTUBOPEUYUN;

® JlefaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEHHUH, YMO3AKIFOYEHHUH 110 aHAJIOTHH;

= pa30upaTh J10Ka3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUN (TMPsIMbIE U OT MPOTUBHOTO),
MIPOBOJIUTH CAaMOCTOSITEIBHO HECJIOKHBIE J0Ka3aTesIbCTBA MaTeMaTH4yecKux (hakTos,



BBICTPaMBaTh APTYMEHTAIMIO, NMPUBOJUTH MPUMEPHI U KOHTPIpPUMEpPHI; 000CHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS;

BBIOMpaTh Ccnoco0 pemeHUs y4eOHOW 3amaun  (CpaBHUBATh HECKOJIBKO BAapPHAHTOB
pelieHusi, BeIOMpaTh Hanbojee MOAXOIINI ¢ Y4ETOM CaMOCTOSITENIFHO BBIIEICHHBIX
KPUTEPUEB).

bazoBrie nccieqoBaTeIbCKUE JCHCTBUS:

WCIIOJIb30BaTh BOIIPOCHI KaK MCCIICA0BATEIILCKUN HHCTPYMEHT ITO3HAHUS;
(hopMyIMpOBaTh BOMPOCHI, (PHUKCUPYIOIIHUE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEILHO
yCTaHABIIMBATh UCKOMOE U JIaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MTO3UIHI0, MHCHHC,

MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY TUTAHY HECIIOKHBIN IKCTICPUMEHT,
HE0O0JIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBICHUIO 0COOCHHOCTEM MaTeMaTHYeCKOro 0OBEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSITEIIBHO (POPMYITHUPOBATH 0000IIEHHUS U BBIBOIBI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOJTIOJICHUS, MCCIICAOBAHMSI, OTICHUBATH IOCTOBEPHOCTH TIOJTYICHHBIX PE3YJIbTATOB,
BBIBOJIOB ¥ 000OIIIEHHIA.

Pabota ¢ undopmariueii:

BBISIBJISITH HEIOCTATOYHOCTh U30BITOUHOCTH HH(OPMALIMH, JAHHBIX, HEOOXOAUMBIX JUIsS

pelIeHUs 3a/1a4H;

BBIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIUIO

Pa3IMYHBIX BUJIOB U (JOPM MPEICTABICHUS;

BbIOMpaTh (hopMy IpeaAcTaBICHUS HHPOPMAIUU U WILTIOCTPUPOBATH pPelIaeMble 3aaun

cXeMaMu, AMarpaMMaMH, HHOM rpadukoi 1 uX KOMOMHALIUSAMY;

OLIEHUBATh HAAEKHOCTh HMHGOPMALMU IO KPUTEPHAM, IPEUIOKEHHBIM YUUTEIIEM WIIH

c(OpMYJINPOBAHHBIM CaMOCTOSATEINIBHO.

2) Vuueepcanvuvie Kommynukamugnwle oelicmsus obecneuugarom cqhopmuposanHocmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCHL.

Oo01enue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHUSI B COOTBETCTBHHM C YCIOBHUIMU U LETSIMHU
0OLIeHUS; ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX , IaBaTh MOSICHEHUSI 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh
MOJIy4YEHHBIN pe3yNbTaT;

B X0JIe OOCYXJACHHUS 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOU TEMBbI, TPOOIIEMBI,
pelaeMoi 3a7auu, BRICKa3bIBaTh UJIEH, HAllEJICHHbBIE Ha MOMCK PELIEHUs; COMTOCTABIIATh
CBOM CYXKJICHUS CYXICHUSIMH JIPYrUX YYaCTHUKOB AMANIOTa, OOHAPYKUBATh pazIuiue U
CXOJICTBO TMO3UIUI; B KOPPEKTHOM popme PpopMynnpoBaTh pa3HOTIIACHUS, CBOU
BO3PAKECHHUS;

MIPEJICTaBIATh PE3YJIbTaThl PEIICHUS 3a/1a4H, POEKTA; CAMOCTOATEIBHO BEIOUPATh
(dbopMar BBICTYIUICHUS C YIETOM 3a]1a4 MIPE3EHTAIIMH U OCOOCHHOCTEH ayTUTOPHUH.

COprI[HI/ILIeCTBO .

MOHUMATh U UCIIOJB30BaTh NPEHMYIIECTBA KOMAaHIHOW W MHIUBHUIYaIbHONW PaOOTHI
IpU pelleHUuH Y4eOHBIX MaTeMaTH4YecKMX 3ajad; MPUHHMATh Iellb COBMECTHOMN
NeATeNbHOCTH, TUIAHUPOBATh OPraHNU3allMI0 COBMECTHON PabOThI, pPacIpeessiTh BU/IbI
palboT, JOroBapuBaThCs, OOCYXXIaTh MpOLECC M pe3yiabTaT pabdoThl; 0000IIATH
MHEHHMSI HECKOJIBKUX JIFO/IEH;

y4acTBOBAaTh B TIPYINOBBIX (Qopmax paboTel (00CYXIeHHs, OOMEH MHEHHIMH,
MO3TOBBI€ IITYPMBI U JIp.); BBIIOJHITH CBOIO YacTh pabOThl U KOOPIAMHUPOBATH CBOU
JEUCTBUSL C JIPYTMMHU YiI€HAMHM KOMAaHJIbl; OLICHMBATh KaueCTBO CBOETO BKJIAJa B
oOmMii  MPOOYKT MO  KPUTEpUsM,  CPOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aMMOICHCTBHSL.

3) Vuueepcanvuvie pecynamuensvie oeticmeusi obecneuusaom



popmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIIU.
Camoopranu3zanus:

"  CaMOCTOSTEJIbHO COCTABJIATH IUIAH, AITOPUTM PELLEHUS 3aau (WIN ero 4acTh),
BBIOMPATH CHIOCOO pelIeHus ¢ y4ETOM UMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(pOpPMAITUH.

CaMOKOHTpOJIb:

"  BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLIEcca U pe3ysibTaTa PEelIeHUS
MaTeMaTUYECKON 3a1a4Hu;

"  [IpeIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IPU PELICHUH 33/1a4l, BHOCUTh
KOPPEKTUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX 00CTOSTENbCTB, HAlICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

®  OLIEHHBAaTh COOTBETCTBHE PE3yiIbTaTa ACSITEIBHOCTH MOCTABICHHOM LEIH U YCIOBUSAM,
OOBSACHATH IPUUUHBI JOCTHKEHUSI NI HEJTOCTHXKEHUS 11eJI1, HAXOIUTh OLINOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HpeIlMeTHble Pe3yJdbTaThbl

Uwuratp, 3aMchIBaTh, CPAaBHUBATh MAaTEMAaTHUYECKHE OOBEKTHI (YMCIIA, BETUUHHBL,
¢burypsl). [IpumensTs npaBuia, CBONCTBA (BBIYMCIECHUH, HAXOXKACHUS pe3ynbrarta). [[pumMeHsaTh
MpHeMbl IPOBEPKU pe3ylibTaTa. IHTepnpeTupoBaTh OTBET, JaHHbIE.

Pemats TekcToBbIe 3aaUu apu(PMETHUYECKUM CIIOCOOOMU C MIOMOIIBIO OPraHU30BAHHOTO
KOHEYHOT0 nepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemrate 3aaa4u, CoACpKalrue 3aBUCUMOCTH, CBA3BIBAIOINNEC BEJIMYHUHEI: CKOPOCTh, BPEMHI,
pacCTOAHUC, LICHA, KOJINMYECTBO, CTOUMOCTD.

Hcnonb30BaTbKpaTKUE3anucH,CXeMbl, Ta0IHIIb,0003HaYeHUATIPUPEICHUM3a1aY.
[ToHuMAaTh CMBICII TEPMHUHOB: BbIpaXKE€HHE, TOKIECTBO, TOKIECTBEHHOE TPeoOpa3oBaHue,
BBITIOJIHATH CTaHJIAPTHBIE MPOLIEYPhI, CBI3aHHBIE C STUMU MOHATHUIMHU.

Pemats 3agaun, cogepxaiire OyKBEeHHBIE TaHHBIE.
BoInosHATh 35eMeHTapHyo paboty ¢ popmynamu.

BremoaHaTh Hp606p330BaHI/IH BBIpa)KGHHfI, CoZCpKaMX CTCIICHU C LEJIBIM IMOKA3aTCJIEM U
KBaJApaTHbIC KOPHHU.

BrIMoaHATE TOXKIeCTBEHHBIE MTPeoOpa30BaHMsl pallMOHAIBHBIX BEIPAKCHUN HA OCHOBE MPaBUJI,
JNEHCTBUM HaJl MHOTOYWICHAMH M JIT€OpandeCKUMU JIPOOSIMHU.

HpI/IMeHSITB npeo6pa30BaHI/I;1 BBIpa)KeHI/Iﬁ JJI pCIICHUA pa3/IMYHbIX 3a1a4 U3 MATCMATHUKU,
CMCIKHBIX ITPEAMCTOB, U3 peaﬂbHOﬁ IIPAaKTHUKH.

[TpuMeHsATh aHATUTUYECKUH U IpaUUecKuil A3bIKU U1 MHTEPIIPETALUU TOHATHH, CBI3aHHBIX C
MOHATUEM YpAaBHEHHUSI, [UIs PELICHUs YpaBHEHUN U CUCTEM ypaBHEHUH.

[IpoBOIUTH MPOCTENIINE UCCIIETOBAHUS YDABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpUMEHEHHEM IpapHuecKuX NpeAcTaBlIeHUH (ycTaHaBIMBATh, UMEET JIM YpaBHEHUE WIIN
cucTeMa ypaBHEHUI pelieHus], el UMEET, TO CKOJIBKO, U Ip.).

ITonumats YPpaBHCHUS KaK Ba)KHefIH.IyTo MAaTCMaTUUICCKYIO MOJCIIb JIs1 OTIMCaHUS U U3YYCHUA
pa3HOO6p213HBIX PCaJIbHBIX CHTyaHHﬁ, peuraTth TCKCTOBBIC 3a/la4uun aﬂl"e6paI/I‘-ICCKI/IM METOJO0M.

[IpuMeHATs HEpaBEHCTBA AJIS PELICHUS 3a/1a4 U3 PAa3JINYHBIX Pa3/IeIoB Kypca, a TaKkKe U3
peanbHON MPaKTUKH.



[TornMaTh QYHKIHMIO KaK BaKHEHIITYI0O MAaTEMAaTHUYECKYIO MOJIEIb JIJIsl ONIMCAHUS POLIECCOB U
SBJICHUH OKPYKAIOIIET0 MUPA, IPUMEHATH S3bIK (DYHKIMIA 111 ONMCAHUS U MCCIIeIOBAHUS
3aBHCUMOCTEH MeX /1y (PU3NIECKUMHU BEITUYHMHAMHU.

CTpOI/ITB BBICKAa3bIBaHMs, TOKA3bIBATh UX COOTBCTCTBUC YCIIOBUAM 3ala4U. HpI/IBOZ[I/ITb

MIPUMEPBI U KOHTPIIPUMEPBI. BBISIBIISTH CX0ACTBa U pa3ianuus 00beKToB.M3MepsaTh 00bEKTHI,

KOHCprI/IpOBaTI) MaTEMaTUYCCKUC OTHOIHGHI/Iﬂ.MOI[CJII/IPOBaTI) CUTyallUIO MaTCMAaTUYCCKH.

Pemrate reomerprueckue 3a/1a4n Ha MOCTPOSHUS U HA U3yUEHHE CBOMCTB (DPUTYp, BOSHUKAFOIIUX
B CUTYyallUsIX [IOBCEAHEBHOM KM3HH, 33]1a4 IPAKTUYECKOTO COJIEPKAHUS.

Brrancnsate pacCTosAHrA HAa MECTHOCTU B CTAHAAPTHBIX CUTYyallUAX HOBCGI[HGBHOﬁ JKU3HU.
VYcranaBnuBaTh anredpandeckue CBsI3M MEX Iy dJieMeHTamu ¢uryp: Teopema [ludaropa,
COOTHOILIEHUS MEXTy CTOPOHAMH TPEYTOJIbHNKA, OTHOCHUTEIILHOE PACIIONIOKEHHE, PABEHCTBO.
Pemrate reomeTpruecKie 3a/1a4n UCCIIEI0BATEILCKOTO XapaKTepa.

N3Bnekarb, aHaMM3UpOBaTh, OIICHUBATH WH(DOPMAIIKIO, IPEJCTABICHHYIO B TabIUIIE, HA
cToJI0YaToN IMarpaMmme, THTEPIPETUPOBATHITPEICTABIICHHBICJAHHBIC, UCTIOIH30BAThIaHHBICTIPUPE

HIeHUHU3a4a4.
4. TEMATUYECKOE IINTAHUPOBAHHUE
Ne Temazanstus KoJsmnuecTBo DopMblI JJIeKTPOHHbIE
qyacoB AEeATECJIbHOCTH (Ill/l(l)pOBble)
oOpa3oBaTte/ibHbIC
pecypcsl

1 Apudmernueckue u 3 OOGcyxenue, https://math8-
anreOpandecKue BhIPaKEHUS: MIPAKTHKYM. vpr.sdamgia.ru/
CaolicTBa onepanui u
MPUHSITHIX COTJIAIICHUN.

2 MopenupoBanrue U3MEHEHUN 3 Uccnenosanue, | https://math8-
OKPY’KaIOILIEro MUpa C MPAKTUKYM. vpr.sdamgia.ru/
[ToMomIbI0 TUHEHHOM (HYHKITUH.

3 3amauu MpaKkTHUKO- 3 O6cyxenue, https://oge.fipi.ru/ba
OPUEHTUPOBAHHOTO MIPaKTUKYM. nk/
COJIep’KaHus: Ha JABWKEHUE, Ha
COBMECTHYIO padoTy.

4 I'eomeTpuueckue 3a1aum Ha WccnenoBanue, | https://math-
MIOCTPOEHHUS U HA U3yYCHUE 3 IIPaKTUKYM. oge.sdamgia.ru/
CBOMCTB (Uryp, BOZHUKAIOIIUX
B CUTYallUAX
IToBcenHeBHOI XXU3HU, 3a7a4
IIPAKTUYECKOTO COJIEPKAHMSL.

5 Pewrenue 3aga4 Ha BEpOSATHOCTD 1 Hrpa. https://math-
COOBITUH B pealbHON JKU3HU. oge.sdamgia.ru/

6 DNEeMEHTBI TEOPUU MHOXKECTB Jlexuus
Kak 00beIMHAIOIIee OCHOBaHHE 1
MHOTUX HalpaBJICHUN
MaTEMATUKU.

7 CraTuctuueckue sBIEHUS, IIpoexkr. https://math-
NIPEACTABICHHBIEC B 2 oge.sdamgia.ru/

Paznuunoii popme: Tekcr,
Ta0IUIIa, CTOJI0YAThIE U
JIuHelHbIE AUarpammel,




THECTOTPaMMBI.

8 Pabora ¢ nnpopmanuei, ’ [IpakTukym https://math8§-
MIPEJICTaBICHHON B (hopme vpr.sdamgia.ru/
TaOJUII, TUArPAMM CTOJIOUATOM
WA KPYrOBOM, CXEM B
TEKCTOBOM (popmare.

9 Pemrenue 3aganuii Ha caiite «Peury ) [IpakTrkym https://math-
OI'D» mo Teme oge.sdamgia.ru/
«adopmanus, mpeacraBieHHAs B
(dhopme TabnuIL, AUArpaMM
CTONIOYATOMN MITM KPYTOBOM, CXEM)»

10 | Beiuucnenue pacctosiHul Ha ’ [IpakTrkym https://math8-
MECTHOCTH B CTaH/IaPTHBIX vpr.sdamgia.ru/
CUTYaIUsX U IPUMCHCHHE
(hopmys B MOBCETHEBHON KU3HH
B TEKCTOBOM (hopmare

11 Pemenne reomerpruueckux 2 UccnenoBarense | http://www.centeroko.
3aJa4 UCCIIEI0BaTEeIbLCKOTO Kast pabora. ru/pisal8/pisa2018_pu
Xapaxkrepa. b.html

12 | KBagparHbie ypaBHEHUS, 4 [IpakTukym https://math8-
aAHATTMTUYECKUE U vpr.sdamgia.ru/
Heananutnaeckne METOIBI
pelieHusl.

13 MaremaTruueckoe OnucaHue ’ Urpa https://math8-
3aBUCUMOCTH MEKITY vpr.sdamgia.ru/
MIEPEMEHHBIMU B PA3JINYHBIX
rpoleccax.

14 | AnreOpandeckue CBSI3U MEXITY ’ [IpakTukym https://math8-
s7eMeHTaMH (UTYp: TeopeMa vpr.sdamgia.ru/
[Mucdaropa, cooTHoIIEHUS
MEXAYy CTOPOHAMHU
TPEYroJbHUKA), OTHOCUTEIBHOE
pacrnoJio’KeHue, paBEHCTBO.

15 Pemenue 3a1anuii Ha caiite «Pemry 2 [IpakTrkym https://math-
OI'd» oge.sdamgia.ru/
Hroro 34

5. YHEBHO-METOAUYECKOE U MATEPUAJIbHO-TEXHUYECKOE

OBECIIEYEHHE
YyeoHo-MeTOoAUYEeCKHE Mocoous

1. I'puropses JI.B. BHeypouHas qesSTENIBHOCTD MKOJIBHUKOB. METOANYECKUI KOHCTPYKTOP:
noco6ue ans yaurens.— M.: Ilpocsemenue, 2011r.
DJICKTPOHHBIE 00pa30BaTe/bHbIC PecypChl

https://math-oge.sdamgia.ru/

https://oge.fipi.ru/bank/

https://math8-vpr.sdamgia.ru/

http://www.centeroko.ru/pisal 8/pisa2018 pub.html
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