AHHoOTanuA K padoueii nporpaMmme npeaMera «MaremMaTHKa»

Pabouasi mporpamma yueGHOro TmipeaMera «MareMaTWKa» Ha YpPOBHe OCHOBHOTO OOIIero
oOpa3oBaHMsI COCTaB/ieHa B COOTBETCTBUU C TpPeOOBaHUSIMM, YTBePKAEHHBIMU DesepanbHbIM
roCyZiapCTBEHHBIM 00pa3oBaTe/IbHbIM CTaHZAAPTOM OCHOBHOTO 0011[ero 00pa3oBaHusl.

Pabouass mporpamMmMa ydeOHOrO mpeiMeTa «MaremaThka» [Jisi ydalquxcs 5-9  KjaccoB
pa3paboTaHa Ha OCHOBaHWM CJIEAYIOIINX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB ¥ MaTepPHAJIOB:

tdenepanpHOro 3akoHa "O6 obpasoBanuM B Poccuiickoit degeparyu” ot 29.12.2013 Ne
273-®3 (11.6 cT.28);

(emepanbHOTO TOCYAApPCTBEHHOrO 00pa30BaTe/lbHOTO CTaHAApPTa OCHOBHOTO OOIIero
obpa3oBanus (nprka3 MuHMCTepCcTBa rpocBeleHus: Poccuiickoit Pesepauyi Ne287 oT
31.05.2021);

MpUMEPHOM paboueil TIpOrpaMMbI TI0 MaTeMaTWKe Ha YPOBHE OCHOBHOTO OOIIero
obpa3zoBanus [y 5-9 KaccoB 00ijeoOpa3oBaTenbHBIX OpraHu3anuii  (ofobpeHa
peiiieHeM  QefiepasibHOTO  yueOHO-MeTOAUYECKOTO 00beAuHeHUs 10  0bIjemy
obpa3oBanuio 1poToKo 3/21 ot 27.09.2021r.);

niporpaMMbi«MaTeMaTuKa» st oOydaroiuxcsi 5-11 kmaccoB  o6iieobpa3oBaTebHbBIX
wkon aBTopoB: A. I'. Mep3nsik, B. b. TTononckui, M. C. fkup, 1.A.Homuposckuii,E. B.
by1iko.

ITen oOyyeHUs: MaTeMaTHKU:

dbopMrpoBaHUe  1IeHTPaJbHBIX MaTeMaTUueCKWX TOHATUN  (UMCI0, BeIMUMHA,
reomeTrpuueckasi ¢urypa, repeMeHHas, BepOSITHOCTb, (GYHKLUs), 00eCcreurBaronnx
MIPEeeMCTBEHHOCTD U MEePCIIEKTUBHOCTh MaTeMaTUUeCcKoro 00pa30BaHus 00yJaroIuxcs;
no/iBeZieHre 00yuaroIuxcsl Ha JOCTYITHOM [ijisi HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHKHW M OKDY>Kalolllero MHpa, TOHMMaHHWe MaTeMaTUKW KaK uacTd o0rei
KyJIbTYDPbl UeJI0OBeUeCTRBa;

pa3BUTHE WHTE/JIeKTyaJlbHBIX W TBOPYECKMX CIIOCOOHOCTed  0OydJarouxcs,
M03HaBaTe/JIbHOM aKTUBHOCTU, WUCCIe/I0BaTeIbCKUX YMEHUM, KPUTUYHOCTH MBIIIEHNUS,
WHTepeca K U3yueHUI0 MaTeMaTHKU;

dopmrpoBaHre  (yHKI[MOHAJbHOW  MareMaTMUeCKOW TIDaMOTHOCTU:  YMeHUsi
pacrio3HaBaTh TPOsIB/IEHUS] MaTeMaTUUeCKUX TOHSTHM, 0ObeKTOB U 3aKOHOMepHOCTel B
peanbHbIX JKU3HEHHBIX CUTyallUsaX W TIPU W3yUeHUM [JPYTUX Y4eOHBIX IpeMeTOB,
MPOsIBJIEHUS] 3aBUCUMOCTEN U 3aKOHOMepHOCTed, ¢GopMy/nIMpoBaTh WX Ha S3bIKe
MaTeMaTHKH W CO3/laBaTh MaTeMaTW4eCcKhe MOJeNH, TPUMEHSATb OCBOEHHBIH
MaTeMaTUUeCKU amrapaT [Jid pelleHds TMPaKTUKO-OpPHeHTUPOBaHHBIX  3ajay,
MHTEpIPeTUPOBATh U OL|eHUBATh TIO/TyYeHHbIe Pe3y/IbTaThl.
copmupoBats y obydaromyxcsi GyHKIMOHATBHYIO TPaMOTHOCTh, BK/TFOUAIOIYIO B Ce0st
B KaueCcTBe HEOTHeMJIEMOW COCTaBJ/sitollell yMeHHe BOCIIPDUHHMMAaTb W KPUTHUECKH
aHa/IM3UpOBaTh MH(OPMALIUIO, TIpe/ICTaB/eHHYI0 B pa3/iMuHbIX (opMaxX, MOHUMAaTh
BEPOSITHOCTHBIM XapaKTep MHOTMX peasibHbIX TPOLIeCCOB M 3aBUCUMOCTeM, IMPOH3BO/IUTh
MpOCTeiiilie BePOSTHOCTHBIE PACUETHI.

MByLIEHI/Ie MaTeMaTHWKWU HallpaBJ/IEHO Ha pea/In3aljii0 CJIeAYHOIUX 3aau:

cUCTeMaThyecKoe pa3BUTHe TOHSATHS YMC/Ia, BhIPAOOTKA yMEHHUH BBITIOJHATbL YCTHO U
MUCbMEHHO apu(MeThuecKrde [JeUCTBUS HaJ 4YWC/IaMM, [epeBOJUTh MpaKTUUecKHe
3a/lauM Ha S13bIK MaTeMaTUKU;
OBJIa/IeHHe CUCTEMOM MaTeMaTHUeCKWX 3HaHWM W yYMeHWH, HeoOXOJUMBIX IJisi
NpUMeHeHHs1 B TIPAaKTUUeCKOW [JesiTeIbHOCTH, U3YUeHUs] CMEeXHbIX AUCLIMILIVH,
TIPO/I0/KEHUsT 00pa30BaHMs;



® UHTe/UIEKTya/bHOe pa3BuTHe, (HOPMHUPOBaHWE KadyeCTB JIMYHOCTH, HeOOXOAMMBbIX
Ye/ioBeKy i TIOJTHOIIEHHOW J>KW3HM B COBPEMEHHOM OOIIeCTBe, CBOMCTBEHHBIX
MaTeMaTHUUeCKOW [JIeSTeJIbHOCTH: SICHOCTH M TOYHOCTH MbIC/M, KPUTUUYHOCTU
MBIIIJIEHNS], WHTYWL[UH, JIOTUYECKOTO MBbIIJIeHHUs, 37€MEHTOB aJrOPUTMUYEeCKON
KyJIbTYpbl, TIPOCTPAHCTBEHHBIX TIPEJCTABJI€HUMA, CIMOCOOHOCTH K TIPEOO0JIeHUIO
TPYAHOCTEM;

e (opMupoBaHUe Mpe/CTaB/IeHUM 00 HesX U MeTOJaX MaTeMaTHKW KaK YHUBEpCATbHOTO
s13bIKa HAYKW U TeXHUKH, CPe/ICTBA MOZIe/TMPOBAHKS SIBJIEHUH U TIPOLIECCOB;
BOCITUTaHWE KYJbTYPbl JIMUHOCTH, OTHOIIEHUSI K MaTeMaTHKe KakK K 4YacTH
o0I1ieuesI0BeUECKOM KYJIbTYPhI, UTparolliell 0coOyI0 po/b B 00IeCTBEHHOM Pa3BUTHH

C yuérom nporpammbl BocnuTaHuss MAOQOY COILI Ne8, B mporpamme oTpa)kaeTcs
peasiM3alysi BOCITUTATe/IbHOTO TIOTEHI[Masia YpokKa MaTeMaTUKH, KOTOPbI TMpeAroaraeT
WCTIO/Tb30BaHUe Pa3/IMUHbIX BUJOB U (DOPM ZIeATeIbHOCTH, OPUEeHTUPOBAHHOW Ha Ije/ieBble
TIPUOPUTETHI, CBSI3aHHbIE C BO3PACTHBIMU 0COOEHHOCTSIMHU 00yUaroIIUXCs:

TpYBJieueHre BHUMaHUs OOYyYaroIUXCs K LEHHOCTHOMY acCIeKTy M3yd4aeMbIX Ha YPOKe
sIBJIEHUH, OpraHu3aldi0 HUX paboThl C TIOJyuaeMOM Ha YpOKe COLMaZbHO 3HAUMMOM
vHpOopMalMel — HHULUMPOBaHUe eé 00Cy)KIeHus, BbICKAa3bIBaHUS OOYJarOIMMUCS CBOEr0
MHEeHUsI TI0 e€ TOBO/Iy, BIPAOOTKA CBOEro K Hell OTHOILIeHWUS;

JeMOHCTpalii0 00yUaroIUMCsl TIPUMEPOB OTBETCTBEHHOTO, TPaXKJaHCKOTO TOBEe/IeHUS,
TIPOSIB/IEHUST UeJIOBEKOJIIOOUsT U Z00pOCep/IeYyHOCTH, Yepe3 TMOAOOp COOTBETCTBYIOIIErO
Marepuara it paboTbl Ha YpPOKe, TIPOOIEMHBIX CUTYalui /17151 00CYyK/jeHus B K/1acce;
NpUMeHeHWe Ha  ypOKe  WHTepakTUBHBIX  (GopM  paboTel €  0Oy4YarOIUMUCS:
WHTE/UIEKTYa/IbHBIX WP, CTUMY/IUPYIOIIUX T03HAaBaTe/JbHYI0 MOTHBAIMIO O0YyUaroIIUXCs;
JUIaKTUYECKOTO TeaTpa, T/ie ToJyueHHbIe Ha YPOKe 3HaHWs OOBITPBIBAIOTCS B T€aTPabHBIX
TIOCTAaHOBKAX; JMCKYCCUM, KOTOpPbIe AIOT 00YYarOI[UMCSI BO3MOXKHOCTb TTPUOOPECTH OTIBIT
BeJIeHHs] KOHCTPYKTHUBHOTO /IMajiora; TPYNIOBOM pabOThl uaM paboThI B Mapax, KOTOpbIe
yuaT 00yyJaroluxcsi KOMaHZAHOM paboTe ¥ B3aUMOJIEMCTBUIO C IPYTUMH 00YUaIOIUMHUCS;
WHUILIMMPOBAHKE U TIO/|IeP>KKA UCC/IeI0OBaTeIbCKOM /1esITe/TbHOCTH 00yUaroIuxcst B paMKax
peasM3allid UMH UHUBUYaJbHBIX W TPYIIIOBBIX MCC/Ie[0BaTeIbCKUX MPOEKTOB, UTO JacT
00yJarIUMCs  BO3MOXKHOCTb ~ MPHOOPECTH  HABBIK  CAMOCTOSITE/ILHOTO  PEIleHust
TeopeTHuueckoil MpobemMbl, HaBLIK TeHEepUPOBaHUS W OQGOpPMIIEHUs COOCTBEHHBIX H7eH,
HaBBIK YBaXUTEJILHOTO OTHOLIEHWs K UY)KUM HjesM, opOpM/IeHHbIM B paboTax Apyrux
MccrieioBaTesield, HaBBIK MyO/IMUHOTO BBICTYTI/IEHHSI Tiepei ayIUTOpUeld, apryMeHTHPOBaHUU
OTCTaMBaHUs CBOEM TOUKU 3PEHHSI.

YueOHBIM TJTAHOM Ha U3yueHHe rpeiMeTa « MareMaTHKa» O0TBOAUTCS 974 yaca.
[Iporpamma peanusyercs:

- anst 5knacca B o6beme 175 yacoB B Tofi, 5 4aCOB B HEJIEIIO;

- 1151 6 Kiacca B oobeMe 175 yacoB B r'ofi, 5 4aCOB B HEJIEJIIO;

- anst 7-8 KymaccoB B 00beMe 210 yacoB B ro/], 6 4aCOB B HeJIe/II0*;

- a1 9 Kiacca B o6beMe 204 vacoB B rofi, 6 4acoB B HeJIeJTIO.

*B 7-9 knaccax mogyib «Anrebpa» - B 00béMe 3 uaca, Moayib «I'eomMeTpusin- B 00béMe 2
yaca, MOJyJ/b « BepoSITHOCTh U CTaTUCTHKa»- B 00béMe 1 yac.

[TporpaMma opreHTHpOBaHa Ha MCMO0JIb30BaHNe YueOHO-MeTONUecKoro KOMIIeKca:

1. A.T'. Mep3nsk, B.b. [Tononckuii, M.C. fIkup. Marematuka 5 knacc.M. :Benrtana-I'pad
2. A.T'. Mep3nsik, B.b. TTononckuii, M.C. fkup. Marematuka 6 knacc. M. :Bentana-I"pacd
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A.T'. Mep3nsk, B.B. TTononckuii, M.C. fIkup. Anrebpa 7 knacc. M. :BenraHa-I"pad
A.T'. Mep3nsik, B.B. TTonorckwuii, M.C. fkup. Anrebpa 8 kiacc. M. :Benrana - I'pad
A.T'. Mep3nsik, B.B. TTononckuii, M.C. fIkup. Anrebpa 9 kiacc. M. :Benrana - I'pad
A.T'. Mep3nisik, B.B. TTonouckuii, M.C. fIkup. ['eomeTpus 7 knacc. M. :BeHntana - I'pad
A.T'. Mep3sisik, B.b. [Tononckuii, M.C. Akup. ['eometpusi 8 knacc. M. :BenTaHa - I'pad
A.T'. Mep3nisik, B.B. TTononckuii, M.C. fkup. ['eomeTpus 9 knacc. M. :Bentana - I'pad

Ilnanupyembie pe3y/ibTaThbl 0CBOEHUS YUeOHOI0 MpeAMeTa

JINUHOCTHBIE pe3y/bTaThl:

I[TaTpuoTHyecKkoe BOCIMTaHMe: TIPOsIBJIEHWEM MHTepeca K MPOIIOMY W HaCTOsIeMy
POCCUIMCKOM MaTeMaTUKH, L|eHHOCTHbIM OTHOLIeHHWeM K JOCTWKEeHHSM POCCUMCKUAX
MareMaTUKOB M POCCUMCKOM MaTeMaTH4eCKOW LIKOJbl, K HCIOJAb30BAaHUID STHUX
JIOCTVD>KeHUM B IPYTUX HayKax M MPUKIaJHbIX Cepax.

I'paxjaHCcKoe U AyXOBHO-HPABCTBEHHOEe BOCIHTAHHUE: TOTOBHOCTHIO K BBIOTHEHUIO
00si3aHHOCTeM TpaXJaHWHA W peajy3al[dM €ero TpaB, Tpe/CTaBJIeHHEM O
MaTeMaTUueCKUX OCHOBax (DyHKL[MOHWPOBAHUSI pAa3/WYHbIX CTPYKTYp, SIB/IEHUH,
nporielyp TpakgaHCKoro obiectBa (BbIOOPBI, OMPOCHl W TIP.); TOTOBHOCTBIO K
00CYXIeHUIO 3THUeCKMX TMpo0sieM, CBf3aHHBIX C TPAKTUYECKUM TIpUMeHeHHeM
JOCTW)KEHUM HAayKH, OCO3HAaHHEeM Ba)XHOCTM MOPAJbHO-3TUUECKUX TPUHLUIIOB B
JeaTeIbHOCTHA YUYEHOr 0.

TpyaoBoe BoCIMTaHUe: YCTAaHOBKOW Ha aKTMBHOE yyacTWe B DellleHUU TPaKTUYeCKUX
3@/lau MaTeMaTU4eCKOM HarpaB/ieHHOCTH, OCO3HAaHWEM Ba)KHOCTHM MaTeMaTU4yeCKOro
oOpa3oBaHMsi Ha TIPOTSDKEHWM BCeW JKU3HU [/IsS  YCIIEIIHOW TIpodheCcCrOoHaIbHOMN
JeITeIbHOCTU M pa3BUTHEM HeOOXOJUMBIX YMEHMM; OCO3HaHHBIM BLIOODOM H
TOCTPOEHWEM WH/WBUAYaJbHOM TPAaeKTOPUH 0O0pa30BaHUsS W >KW3HEHHBIX TUIAHOB C
YUETOM JINUHBIX UHTEPECOB U 00I1IeCTBEHHBIX TTOTPEOHOCTEM.

JcTeTHYecKoe BOCIHMTAHHE: CIIOCOOHOCTBIO K 3MOIMOHABHOMY U 3CTETHUUECKOMY
BOCIIPDUSITUIO MaTeMaTUYeCKUX OOBEKTOB, 3ajjau, peIleHWd, pacCy)KAEeHUH; YMeHHUIO
BU/IETh MaTeMaTHuyecKre 3aKOHOMEePHOCTH B UCKYCCTBe.

[leHHOCTH HAy4yHOr0 MO3HAHUA: OpHEHTal[Meldl B [esiTelbHOCTU Ha COBPEMEHHYIO
CUCTeMYy Hay4HBIX TIpe/[CTaB/eHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS uUeoBeKa,
TIPUPOZBI U 00IIlecTBa, MOHMMAaHHEM MaTeMaTHYeCKON HayKu Kak cdepbl UesoBeueckon
JlesiTeTbHOCTH, STalioB e€ pas3BUTHsS W 3HAUMMOCTU i Pa3BUTUS LIMBWIM3ALUY;
OB/laZileHWeM SI3bIKOM MaTeMaTWKU M MaTeMaThyecKoll KyJbTYpOMl Kak CpeACcTBOM
MO3HAaHWS MWpa; OBJaJleHWeM TIPOCTEMIIMMUA  HaBbIKAMM  UCCJ/Ie[0BaTeIbCKOM
JlesiTeIbHOCTU.

du3uyeckoe BocnuTaHue, popMupoBaHue KyabTyphl 3/[0POBbSl M SMOLIIOHA/THHOI'0
0J1aromo/1y4ymsi: TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUUecKre 3HaHUs B MHTepecax CBOero
3[I0pPOBBsI, BeJleHHs1 3[0pPOBOro oOpa3a >KU3HM (37/0pOBOe MuTaHue, cOanaHCHPOBAHHBIN
PEXUM 3aHATUI u OT/IbIXa, perynsipHasi du3nueckas aKTUBHOCTb);
c(OpMHPOBAHHOCThIOHABBIKA pedeKCHY, TPU3HAHWEM CBOETro IpaBa Ha OMIMOKY U
TaKOTO0 >Ke TIpaBa JIpyroro yeyjioBekKa.

JKoJiornueckoe BOCIUTAHMe: OpHeHTallMell Ha MpUMeHeHWe MaTeMaTHYeCKHUX 3HaHUM
JUI pellleHus1 3a7iad B 00/1aCTH COXPAHHOCTH OKpY)Karolllel Cpejibl, TUIaHUPOBAHUS
MOCTYNIKOB U OLIEHKA UMX BO3MOJKHBIX TIOC/TE[CTBUN [IIs1 OKpYy»Karollleil cpejpbl;
0CO3HaHWeM TJi00abHOTr0 XapaKTepa 3K0JI0rMueCcKUx mpob/ieM U MyTel Ux pelieHus.
JINYHOCTHBIE Ppe3y/IbTaThl, O00ecneYNBaIOIHe afanTalMI0 o0ydJarwmeroca K
U3MEHAKMUMCA YC/JI0BHSM COLUA/TBHOM M NPHPOAHOH CpeAbl: TOTOBHOCTBHIO K
JIeMCTBUSIM B YC/IOBUSIX  HEONpeJe/éHHOCTH,  TIOBBILIEHWIO  YDPOBHS  CBOEM
KOMITETEHTHOCTH uepe3 MPAaKTUYeCKYyH JesTe/IbHOCTb, B TOM UUC/Ie YMEHUEe YUUThCS Y
JIpYTUX Jitofieid, puobpeTaTh B COBMECTHOM JiesiTe/TbHOCTH HOBble 3HAHUSI, HAaBBIKU U



KOMIIeTeHIIUA U3 OMbITa JPYTUX;He00X0JUMOCThIO B (JOPMUPOBAHUM HOBLIX 3HAHWH, B
TOM uuc/ie (HOpMyJTUPOBaTh WZEH, TIOHSATHS, TUIIOTe3bl 00 00BEKTaX U SIBIEHUSX, B TOM
ylic/ie paHee He U3BeCTHbIX, OCO3HaBaTh JeULUTHI COOCTBEHHbIX 3HAHWUN U
KOMITeTEeHTHOCTEH, TJIaHUPOBaTb CBOE pa3BUTHE; CITIOCOOHOCTHI0 0CO3HABATh CTPECCOBYIO
CUTyallMI0, BOCIIPUHUMATb CTPECCOBYHO CHUTYAL[MI0 KaK BBI30B, TPeOYIOL[UI KOHTpMEp,
KODpPeKTHPOBaThb TIPUHMMaeMble pellleHusi U [eHCTBUsl, (hOpMyIMpOBaTh U OLIEHHWBATh
PUCKM U TIOC/IeCTBUSI, (POPMUPOBATh OIIBIT.

MeTanpegMeTHbIe Pe3y/IbTaThl:

5 Kacc

1) YHugepcaibHble no3HaeameibHble delicmeusi obecneyugarom ¢popmuposaHue 6a308bix
KOCHUMUBHBIX Npoyeccos obyuarowjuxcs (0ocgoeHue Memooos NO3HAHUS OKPYHCArowje2o Mupd;
npumeHeHue /02u4ecKux, uccaedo8amenbCcKUX onepayuti, ymeHuli pabomams ¢ uHgopmayuetl).

Ba3oBbie jlornueckue JeHCTBUA:

BBISIB/IATE U XapaKTepHU30BaThb CYIIIeCTBEHHbIE TIPU3HAKA MaTeMaTUYeCKUX OOBEeKTOB,
TIOHATHM, OTHOIIEHWUM MeXXAy TOHATHSIMU; (OpPMY/MpOBaTh OIpeJesieHus] TOHSITUM;
yCTaHaB/IMBaTh CYyIeCTBEHHbBIN MPU3HAK K1acCU(UKALIMH, OCHOBaHMs /i1 0000IIeHNsT 1
CpaBHEHUS;

BOCIIPUHUMATh, (HOPMY/TUPOBaTh U Pe00pPa30BbIBATH CYKAEHUS:

BBISIBJIATH MaTeMaTHUYeCKre 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpPeUMs B (haKTax,
JAHHBIX, HAOJ/TIOIEHUSIX U YTBEPXKIEHUSX;

JleJ1aTh BBIBO/[bI C MCII0/Tb30BaHUEM 3aKOHOB JIOTUKU, YMO3aK/TFOUeHHI 110 aHa/IOTHH;
TIPOBO/IUTh CAaMOCTOSITEJILHO HECJIO)KHBIE [[0Ka3aTe/lbCTBa MaTeMaTUUeCKuX (haKToB,
TIPUBO/IUTE MIPUMEPBI U KOHTPIIPUMEPbI; 000CHOBLIBaTh COOCTBEHHBIE PACCY KIEHNS;
Ba3oBble Mcc/Iej0BaTe/IbCKHe [[eHCTBHUs:

WCMO/Mb30BaTh ~ BOMPOCHI  KAaK  WCC/IeIOBAaTeIbCKUM  WHCTPYMEHT  TI03HAHUS,
(dbopMyMpoBaTh BOIIPOCHI, apryMEHTUPOBATh CBOIO TIO3ULIUI0, MHEHUE;

TIPOBO/IUTH TI0 CAaMOCTOSITE/IbHO COCTaBJIEHHOMY TIJIaHY HECTO0XHBIM 3KCIepUMEHT,
HeboJIbIIIoe UCC/IeJOBaHNe TI0 YCTAHOB/IEHHIO 0COOeHHOCTeN MaTeMaThudeckoro o0beKTa,
3aBUCUMOCTeN 00beKTOB MeXAy Co00ii;

Pa6ora c uadopmanueii:

BbIOMpATh, aHA/M3UPOBATb, CUCTEMATH3WPOBAaTh W WHTEPIPETHUPOBATh HHGMOPMALHIO
Pa3IMUHBIX BUIOB 1 (hOpM TIpe/|CTaB/IeHUS;

BbIOMpaTh (OpMy TpeZicTaBIeHUs HHPOPMALMK U WU/TFOCTPUPOBATh pelllaeMble 3a/jaun
CcXeMaMu;

OLIEHUBATb HaZIEXKHOCTh UH(MOPMAIIVU TI0 KDUTEPHSIM, TIPE/IJIOKEHHBIM YUUTEIEM.

2) YHugepcasnbHble KOMMyHUKamueHble Oelicmeusi obecneuusaiom chopmMupo8aHHOCMb
COYUA/IbHbIX HABLIKO8 0OYUaOWUXCS.

Oomenmne:

BOCIIPUHUMATh U (DOPMYJTUPOBATh CY>KJ€HUSI B COOTBETCTBUM C YCJOBUSMHU U LIEISIMHU
o0IIeHus; SICHO, TOYHO, TDaMOTHO BBIPa)KaThb CBOIO TOUKY 3DEHHSI B YCTHBIX U
MMUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS IO XO/y pelleHusl 3alaui, KOMMEHTHPOBAaTh
TIOJTyYeHHBIA pe3y/bTarT;

B X0/le 00CYKZIeHHs 3a/laBaTh BOITPOCKHI 10 CYIIIECTBY 00CY»KaeMOU TeMbI, TTPOOIeMBI,
pelllaeMOM 3a/jauy, BbICKa3bIBaTh WU/eU, HalleJieHHbIe Ha TIOMCK peIlIeHHsi; COTOCTaBIsATh
CBOU CY)K/IEHUS C CY)KAEHUSIMH JIPYTUX YUaCTHUKOB JUAJIOra;

TIpe/ICTaB/ISITh Pe3y/IbTaThl PellleHNs 3a/jauu.

CoTpyaHHUYeCcTBO:

pacrpeziesisitb BB paboT, JOroBapuBaThCs, 00CY»K/JaTh MPOLIECC U pe3y/bTaT padoThI;
000011[aTh MHEHHST HECKOJILKUX JTFOZIEH;
yuacTBOBaTh B IPYIIOBBIX opMax paboTel (06CyKAeHUs, 0OMeH MHEHHUSIMUA, MO3TOBbIE

LITYPMBI U JIp.).



3) YHueepcanbHble pezynsimueHble Oelicmeusi obecneyugarom (opmMupo8aHue CmbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranu3anus:

CaMOCTOSITeJIbHO COCTaBJ/ISITh [/IaH, aJTOPUTM pellleHusl 3afiaud (WId ero 4acTh),
apryMeHTHUpOBaTh U KOPPEKTUPOBATh BapHUAHTHI pellieHri C yUéTOM HOBOW UH(OPMALUU.
CaMOKOHTPOJIb:

B/aleTh CcriocobamMu CaMOTIPOBEPKH, CaMOKOHTPOJISI TIPOLiecca W pe3ysbTaTa pelieHHUs
MaTeMaTHUeCKOM 3a/lauu;

OLIeHMBAaThb COOTBETCTBHE pe3yJ/bTaTa [esTe/IbHOCTH TOCTaBJeHHOW LieJid U yCIOBUSIM,
HAXO/IUTh OIIUOKY.

6 xi1acc

1) YuueepcanbHble no3HaeamesabHble Oelicmeus obecneuusarom ¢opmuposaHue 6a3oebix
KOZHUMUBHbIX Npoyeccos obyuarowjuxcs (0ceoeHue Memoo0o8 NO3HAHUSI OKPYHcaiouje2o Mupda;
NnpuMeHeHue /02udecKux, Ucc1e008amenbCKux onepayutl, ymeHulli pabomams ¢ uHgopmayueli).

Ba3oBble loruueckue JeiCTBUS:

BBISIB/IATh U XapaKTepHU30BaTb CYIIleCTBEHHbIe TIPU3HAKA MaTeMaThyeCKUX OOBEeKTOB,
TOHSITUN, OTHOLLEHWW MeXAy TOHATUAMM; (DOPMYJ/IMPOBaTh OIpe/e/ieHrs TIOHSTUM;
yCTaHaB/IMBaTh CyI[eCTBEHHbBIN MPU3HAK K/1acCU(UKAILIMU, OCHOBaHUS /i1 0000IeHNsT 1
CpaBHEHUS;

BOCIIPUHHMATb, (HOPMYJIMPOBATh U MPE0OpPa30BbIBATh CYXKEHMS:

BBISIBJIAITH MaTeMaTHUyeCKre 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TIPOTUBOpeUUs B (akTax,
JAHHBIX, HAOJ/TIOIEHUSIX U YTBEPXKIeHUsX;

JleJ1aTh BBIBO/IbI C MCIT0/Tb30BaHUEM 3aKOHOB JIOTWKU, YMO3aK/TFOUEHHH 10 aHa/IOTHH;
TIPOBO/IUTh CAaMOCTOSITE/ILHO HECJIO)KHbIe [l0Ka3aTe/bCTBa MaTeMaTUuecKuX (haKToB,
TIPUBO/IUTE MIPUMePhI ¥ KOHTPIIPUMePbI; 000CHOBLIBaTb COOCTBEHHBIE PACCY KIEeHHS;
Ba3oBbie ucciejoBaTe/IbCKue AeCTBUS:

WCTIOMb30BaTh  BOTMPOCHI  KAaK  WCC/IeIOBAaTe/IbCKUM  WHCTPYMEHT — TI03HAHUS,
dhopmMyMpoBaTh BOTIPOCHI, (DUKCHUPYIOIIMe MPOTHBOpeure, TTpob/ieMy, apryMeHTUPOBaTh
CBOIO TIO3MLIMIO, MHEHHE;

TIPOBO/JIUTh TI0 CAaMOCTOSITE/IbHO COCTaBJIEHHOMY TIJIaHY HECJ0XHBIM 3SKCIIepPUMEHT,
HebOoJIbIIIoe UCC/IeJOBaHKe TI0 YCTAHOB/IEHHUIO 0COOEHHOCTeN MaTeMaTUYeckoro 00heKTa,
3aBUCUMOCTEN 00bEKTOB MeXKy CO0O0i;

PaboTa ¢ uaopmariueii:

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W WHTEPIPETHPOBATH WHGMOPMALUIO
Pa3/IMYHBIX BUIOB U (DOPM Tpe/ICTaB/IeHUS;

BbIOMpaTh opMy TipefcTaBieHUs MHPOPMALMK U WTFOCTPUPOBATh pelllaeMble 3a/lauu
cxeMaMmu;

OLIEHUBATb HaZIEXKHOCTh MH(MOPMAIIMU 110 KDUTEPHSIM, TIPEZIJIOKEHHBIM YUUTEIEM.

2) YHugepcasnbHble KOMMyHUKamueHble Oelicmeusi obecneuusaiom c¢opMupo8aHHOCMb
COYUA/IbHbIX HABbIKOB 0OYUarOUWUXCH.

Ooenne:

BOCIIPUHUMATh ¥ ()OPMYJIMPOBATh CY>KJEHHUSI B COOTBETCTBUU C YC/IOBUSMH U IIe/ISIMU
o0LeHHs; SICHO, TOYHO, TPaMOTHO BBIP@XaTh CBOK TOUKY 3peHUs B YCTHBIX U
MMCbMEHHBIX TEeKCTaX, /laBaTh TOSICHEHUS 110 XO/y pelleHUs 3a/jaud, KOMMEHTHUPOBATh
TIO/TyYeHHBIN pe3yJIbTar;

B X0Zie 00CY>K/IeHUs 3a/laBaTh BOIIPOCHI TI0 CYII[ECTBY 00CY>K/[aeMOl TeMbl, TIpOO/IeMBI,
pelliaemMoii 3a/jauu, BbICKA3bIBaTh /€M, Halle/leHHbIe Ha MOWCK PeIleHUs; COTOCTaB/ISTh
CBOM CYXKZI€HUS C CY>KIEHUSIMU APYTUX YUaCTHUKOB JMAJIOra;

TIPe/ICTaB/ISATh Pe3y/IbTaThl PelleHus 3aJjau.

CoTpyaHHUYeCTBO:

pacripeiesisith BUJbI paboT, OrOBAapUBAThCsA, 0OCY>KIATh MPOLIECC U pe3y/bTaT paboThi;

000011[aTh MHEHHST HECKOJILKUX JTFOZIEH;



e  y4aCTBOBAaTh B IPYMIOBBIX (hopMax paboTel (06CykaeHusi, 0OMeH MHEHUSIMH, MO3TOBbIE
LITYPMBI U [Ip.).

3) YHugepcanbHble pezynsmueHble Oelicmgusi obecneuusaiom (GopMuUpo8aHue CMbICA08bIX

YCMAHOBOK U HCU3HEHHBIX HABbIKO8 AUYHOCMU.

Camoopranu3anus:

®  CaMOCTOSITEJIbHO COCTaBJISITh I/IaH, aArOpUTM pellieHus 3afaud (WM ero 4YacTh),
BbIOMpATh Croco0 pelleHUs C YUY€TOM WMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOJKHOCTeM, apryMeHTHpPOBaTh MW KOPPEKTUPOBaTh BapUaHThl DelleHud C yuéTom
HOBOI MH(pOpMaLHH.

CaMOKOHTPOJIb:

e BiajeTb criocobamMu CaMOIIPOBEPKH, CAMOKOHTDOJISI TIpoliecca W pe3ysbTaTa pelleHUs

MaTeMaTHueCKOU 3a/jauu;
OLIEHWBATb COOTBETCTBHE pe3yJibTaTa AesTelbHOCTH TIOCTAB/JI€HHOW 1€/ W yCJIOBUSIM,
0OBSACHSTH TIPUUUHBI JOCTWKEHHUS] UK He JOCTKEHUs LIe/d, HaXOJUThb OLIUOKY.
7 KJ1acc
1) YHugepcaibHble no3HaeamebHble delicmeusi obecneyugarom ¢opmuposaHue 6a30ebix
KOZHUMUBHbIX Npoyeccos obyuarowjuxcs (0ceoeHue Memoo0o8 NO3HAHUSI OKPYHcaiouje2o Mupda;
npumeHeHue /102u4ecKux, ucc1edoeamenbCKux onepayutll, ymeHutl pabomams ¢ uHgpopmayueti).
Ba3oBble 1oruuecKue /[efiCTBHA:

®  BBISB/IATD U XapaKTepPU30BaTh CYI[eCTBEHHbIE TPU3HAKM MaTeMaTHUUeCKHUX OOBbeKTOB,
TOHSITUH, OTHOLLEHWW MeXAy TOHATUAMM; (OPMYJ/IMPOBaTh OIpe/ie/ieHrs TOHSTUM;
yCTaHaB/IMBaTh CYIIeCTBEHHbIN MPU3HAK KIaCCU(PUKALIUM, OCHOBAHUS il 0000ImeHNs 1
CpaBHEHWUsI, KpUTePUU TIPOBOJUMOT0 aHa/n3a;

®  BOCIpPUMHUMATb, (POPMY/IHMPOBaTh M TPeobpa30BLIBaTh CY)K/AEHUs: yTBepAUTe/bHble U
OTpULaTe/IbHbIe, eIMHUYHbIE, YaCTHBIE U OOIIIME; YC/IOBHBIE;

®  BLISB/ISATH MaTeMaTHUeCKre 3aKOHOMEepPHOCTH, B3aMMOCBSI3U U MPOTHUBOpeuns B (pakrax,
JAHHBIX, HAO/TIOZIEHUSIX Y YTBEPIKIEHUSX;

®  JeslaTh BBIBOJIbI C WCTIO/b30BAaHHWEM 3aKOHOB JIOTUKU, AE€NYKTUBHBIX WM WHIYKTUBHBIX
YMO3aK/IFOUeHHUI, YMO3aK/IFOUeHUU 10 aHa/I0THK;

e pa30bupath [j0Ka3aTeNbCTBA MaTeMAaTUUeCKUX YTBeP)KAeHUH (MpsiMbie U OT TMTPOTUBHOTO),
TIPOBO/IUTh CaMOCTOSITE/ILHO HECJIO)KHbIe [l0Ka3aTelbCTBa MaTeMaTUuecKuX (haKkToB,
BBICTPaMBaTh apryMeHTAlLMI0, TIPUBOAUTE TIPUMepbl U KOHTPIIPHUMephl; 000CHOBBLIBATH
coOCTBEHHBIE PACCYK/E€HUS;

e  BbiOuparh criocob peleHUss y4yeOHOM 3ajjaud (CpaBHMBAaTb HECKOJIbKO BapUaHTOB
pelieHusi, BbIOMpaTh Hanbosiee MOAXOISIIUM C YUETOM CaMOCTOSITE/TBHO BbIZI€TIEHHBIX

KpUTepHeB).
Ba3oBble ncc/ieoBaTe/IbCKUe JeHCTBHA:
. VICTIO/Ib30BaTh ~ BOMPOCHI  KaK  MCC/Ie[0BAaTe/JbCKUA  WHCTPYMEHT  I[103HaHUS;

dbopMyMpoBaTh BOIPOCH], (PUKCUPYIOIME TIPOTUBOpPeUHe, MpobieMy, CaMOCTOSITETHHO
yCTaHaB/IMBaTh WCKOMOe W [aHHOe, (OpMHUpPOBAaTb THIIOTE3y, apryMeHTUPOBaTh CBOIO
TIO3UILIMIO, MHEHUE;

®  TIPOBOJUTHL IO CAMOCTOSITEJILHO COCTaBJIEHHOMY TIJIaHY HECTOXHBIM SKCIepHUMEHT,
HeboJIbIIIoe UCC/IeJOBaHNe TI0 YCTAHOB/IEHHIO 0COOeHHOCTeN MaTeMaTUdeckoro 00beKTa,
3aBUCUMOCTeN 00beKTOB MeXXAy Co00ii;

° CaMOCTOSTe/ILHO ~ ()OPMYy/IUpOBaTh 00OOIIeHUsT YW BBIBOALI T0  pe3y/bTaTamM
TIPOBE/IEHHOTO HAOJIIO/IeHNs, UCC/Ie/IOBaHKs, OIeHWBaTh JOCTOBEPHOCTDH ITO/TyUeHHBIX
pe3y/IbTaTOB, BLIBO/IOB M 000OITIEHMUI;

PaboTa ¢ uaopmarjueii:

e  BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WHGMOPMALUIO
Pa3/INYHBIX BUIOB U (hOPM Tpe/ICTaB/IeHUS;

e  BbIOMpaTh opMy Mpe/cTaB/ieHUsT MHOOPMAI[UM M WITHOCTPUPOBATh PelllaeMble 3aJauu
CcXeMaMH, iMarpaMMaMi, UHOM TpadrKoi ¥ UX KOMOUHAI[USIMU;



OLleHMBATh Ha/&KHOCTb MH(OPMAaLMM M0 KPUTEPUsIM, Mpe/J0XKeHHbIM yuuTeseM WId
c(OopMyIMPOBaHHBIM CAMOCTOSITE/TBHO.

2) YHugepcanbHble KOMMyHUKamueHble Oelicmeusi obecneuusaiom Cc¢opMupo8aHHOCMb
COYUA/IbHbIX HABbIKOB 0OYUarOUWUXCH.

Oowenne:

BOCIIPUHUMATh ¥ ()OPMYJIMPOBATh CY>KJEHHUSI B COOTBETCTBUH C YC/IOBUSMH U ILIe/ISIMU
o01eHHs; SICHO, TOYHO, TPAaMOTHO BBIP@XaTh CBOK TOUKY 3peHUs B YCTHBIX U
NMCbMEHHBIX TEeKCTaX, /laBaTh TOSICHEHUS 110 XO/y pellleHUs 3a/jaud, KOMMEHTHUPOBATh
TIO/TyYeHHBIM pe3yJIbTar;

B X0Zie 00CY>K/IeHUs 3a/laBaTh BOIIPOCHI TI0 CYIIECTBY 0OCY>K/[aeMOl TeMbl, TIpOO/IeMBI,
peliaemMoii 3a/jauu, BbICKA3bIBaTh /€M, HalleJIeHHbIe Ha MOWCK PeIleHUs; COMOCTaB/ISTh
CBOM CY>KAEHUS C CY)KJeHUSIMH JPYTUX YYaCTHUKOB [[Uaora, 0OHapy>KUBaTh Pa3ivuue U
CXOACTBO TIO3WLMA; B KOPPeKTHOW Qopme (HopMynMpoBaTh pasHOIIAcUsi, CBOU
BO3pa’KeHUsT;

TMIPe/ICTaB/ISITh Pe3y/bTaThl PellleHust 3a/laud, SKCTIeprMeHTa, UCC/IeJOBaHus, TIPOEKTa;
CaMOCTOSITeJTEHO BbIOMpaTh (hOPMAaT BBHICTYIUIEHHS C YYETOM 3afau Ipe3eHTalud Hu
0COOEHHOCTeH ayIUTOPHUH.

CoTpyaHHUYeCTBO:

TIOHUMATh M UCIO/Ib30BaTh MPeNMYIIeCcTBa KOMaHAHOW U WH/AWBU/yaabHOU paboThI rpu
pelleHMM  y4yeOHbIX ~MaTeMaTMUeCKUX 3aJay; [pPUHUMaTh LjeJib  COBMECTHOMU
JeATeIbHOCTH, pacIipeiesisiTb BUAbI paboT, [JOroBapyBaTbCsl, 00CYXJaTh TIPOLECC M
pe3y/bTaTt paboThl; 00001]aTh MHEHUS] HECKOJIBKUX JTFOZIeH;
y4acTBOBaTh B TPYyMNINoOBbIX (hopmax paboThl (00CyxeHHsl, 00MeH MHEHUSIMH, MO3TOBbIe
IITYPMBI U [Ip.); BBIMIOJHATH CBOIO YacTh PaboThl M KOOPAMHUPOBATH CBOW JEeWCTBUS C
JPYTrUMH ueHaMH KOMaHZbI; OLIeHMBATh KayeCTBO CBOEro BK/IaZla B OOLMIA TPOAYKT IO
KpUTepusiM, CGOpMYJIMPOBAaHHBIM yUaCTHUKAMH B3aUMO/I€CTBUSL.

3) YHueepcanbHble pe2ynsimueHble Oelicmgusi obecneuusarom GopmMuposaHue CMbICI08bIX
YCMAHOBOK U HCU3HEHHbIX Ha8bIKO8 AUYHOCMLUL.

Camoopranu3anus:

CaMOCTOSITEJTEHO COCTaB/IATh TUIAH, a/JTOPUTM peIIeHus 3ajaud (WM ero 4YacThb),
BbIOMpATh Crocob pelleHHsT C YUYETOM HMEIOIIUXCS PecypcoB W COOCTBEHHBIX
BO3MOYKHOCTe, apryMeHTHpOBaTh W KOPPEKTUPOBaThb BapUaHThl pelleHud C yuéTom
HOBOM MH(OpMaLUH.

CaMOKOHTPOJIb:

B/aJIeThb CriocobamMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOLIeCca M pe3yJibTaTa pelleHust
MareMaTh4YecKou 3a/iauu;

OL|eHMBaTh COOTBETCTBHE pe3y/bTaTa JesTeSbHOCTH MOCTaB/IeHHOW Lie/Id U YCIOBHSIM,
OOBSCHATH MIPUYMHBI JOCTYDKEHHS WM He JOCTYKeHUs 1ie/Iv, HaXOAUTh OLIMOKY, aBaTh
OLIeHKY MPUOOPEeTEHHOMY OTIBITY.

8 xnacc

1) YHueepcanbHble no3HaeamesabHble Oelicmeus obecneuusarom ¢opmuposaHue 6a3oebix
KOZHUMUBHbIX Npoyeccos obyuarowjuxcs (0ceoeHue Memoo0o8 NO3HAHUSI OKPYHcaiouje2o Mupda;
NnpuMeHeHue /102u4ecKux, Ucc1e008amenbCKux onepayutl, ymeHulli pabomams ¢ uHgopmayueli).

Ba3oBble jloruyeckKue AeiicTBHSA:

BBISIB/IATE U XapaKTepU30BaTb CYIIleCTBEHHbIe TIPU3HAKA MaTeMaThyeCKUX OOBEeKTOB,
TOHSITUN, OTHOLLEHWW MeXAy TOHATUAMM; (OPMYJ/IMPOBaTh OIpe/ie/ieHrs TIOHSTUM;
yCTaHaB/IMBaTh CyI[eCTBEHHbBIN MPU3HAK K/IacCU(UKALIMN, OCHOBaHUS /i1 0000IeHNsT 1
CpaBHEeHWUsI, KpUTePUU TIPOBOJUMOT0 aHa/n3a;

BOCTIpMHUMAaTh, (OPMY/IMPOBaTh U IMPeoOpa30BbIBaTh CYXKAEHUs: yTBepAUTe/TbHbIe U
OTpHULIaTe/IbHbIE, e JUHUYHBIE, YAaCTHBIE U 00I1I[1e; YC/IOBHBIE,;

BBISIB/ISITH MaTeMaTHUeCKre 3aKOHOMEePHOCTH, B3aMMOCBSI3U U TIPOTHUBOpeuMs B (pakTax,
JAHHBbIX, HAO/IOIEHUSIX W YTBEP)KAEHUSX; TpejaraTh KPUTEPUU [I/Isl BBISBIEHUS
3aKOHOMEpHOCTel 1 TIPOTHBOPeUMi;



JleJIaTh BBIBO/IBI C WCIIO/Tb30BAHWEM 3aKOHOB JIOTWKH, JelyKTHBHBIX U WHAYKTHUBHBIX
YMO3aK/IFOUeHHUI, YMO3aK/IFOUeHUH 10 aHa/I0THH;

pa3bupath JjoKa3aTebCTBA MaTeMaTUUeCKUX YTBEP)KAeHHUH (MpsiMble U OT TTPOTUBHOTO),
TIPOBO/IUTh CaMOCTOSITE/ILHO HeCJIO)KHbIe [l0Ka3aTelbCTBa MaTeMaTUuecKuX (haKkToB,
BBICTPaMBaTh apryMeHTALMI0, TIPUBOAUTE TIPUMepbl U KOHTPIIPHUMephl; 000CHOBBLIBAThH
CcoOCTBEHHBIE PACCY>K/E€HUS;

BbIOMpaTh crocob peleHUss ydyeOHOM 3afjaud (CpaBHMBAaTb HECKOJIbKO BapUaHTOB
pelieHusi, BbIOMpaTh Hanbosiee MOAXOISIIUM C YUETOM CaMOCTOSITE/IBHO BbIZI€TIEHHBIX
KputeprieB). ba3oBble HCC/Iei0BaTe/IbCKHE JJefiCTBUSA:

WCTIOMb30BaTh  BOTMPOCHI  KAaK ~ WCC/IeIOBAaTe/IbCKUM ~ WHCTPYMEHT — TI03HAHUS,
dbopmyMpoBaTh BOTPOCH], (PUKCHUPYIOIMe TIPOTUBOpPeUMe, MpobieMy, CaMOCTOSITeTbHO
yCTaHaB/IMBaThb MCKOMOe W JaHHOe, (OpMUpPOBaThb TMIIOTE3y, apryMeHTHPOBaTh CBOIO
TO3ULIMIO, MHEHHE;

TIPOBO/JIUTH TI0 CaMOCTOSITEJIbHO COCTaBJIEHHOMY TIJIaHy HeCJO0XHBIM SKCIIepUMeHT,
HeboJIbIII0e MCC/eloBaHKe TI0 YCTAaHOB/IEHHI0 0COOeHHOCTel MaTeMaThyeckoro o0bexTa,
3aBUCUMOCTe 00BeKTOB MeXIy COO0H;

CaMoCTOsITeNIbHO  (OpMy/IMpOBaTh 000OIIeHWsT W BBIBOABI TI0  pe3yJbTaTamM
TIPOBE/IEHHOTO HAOJIIO/IeHHs, MCC/IeIoBaHUs, OLIeHHWBaTh JAOCTOBEPHOCThb T0/TyUeHHBIX
pe3y/bTaToB, BBIBOZOB U 000011|eHUH;

TIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHe TPOLECCa, a TAKXKe BBIIBUTATh MPE/TIOI0KEHHUS
0 €ro pa3BUTHH B HOBBIX yCJIOBUSIX.

Pabora c uHdopmariueii:

BBISIB/ISITH HEJJOCTATOYHOCTb ¥ U30BITOYHOCTh MH(OPMALUH, JaHHBIX, HEOOXOJUMBIX JI/IsI
pelLleHus 3a/iaui;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W WHTEPIPETHPOBATH WHGMOPMALUIO
Pa3/IMYHBIX BUIOB U (hOPM Mpe/ICTaB/IeHUS;

BbIOMpaTh opMy TpefcTaBieHUs] MHPOPMALMK U WTFOCTPUPOBATh pelllaeMble 3a/lauu
CcXeMaMH, iMarpaMMaMi, UHOM TpadrKoi U UX KOMOUHAI[USIMU;

OLIeHUBATh HaJE&KHOCTb MH(OPMALMU 0 KPUTEPUSIM, MpeAJ0KeHHbIM yuuTeseM WIu
copMyMpPOBaHHBIM CAMOCTOSITETHHO.

2) YHugepcanbHble KOMMyHUKamueHble Oelicmeusi obecneuusaiom copMupo8aHHOCMb
COYUA/IbHBIX HABbIKOB 06YUaUjuXcsl.

O6meHue:

BOCIIPYHUMATh ¥ (POPMYJIMPOBaTh CY>KJEHHUSI B COOTBETCTBUH C YCJIOBUSMH U Lie/sIMU
o01jeHNs]; SICHO, TOYHO, IPaMOTHO BbIp@XaThb CBOI TOUKY 3peHHsT B YCTHBIX U
MUCbMEHHBIX TEeKCTax, /JaBaTh IOSICHEHUs IO XO/y pelleHusl 3a/lauyd, KOMMEeHTHPOBaTh
TIO/TyYeHHbIHM pe3y/bTar;

B X0Zle 00CYy)K/leHus 3a/laBaTh BOIIPOCHI TI0 CYIIECTBY 00CY»/jaeMoii TeMbl, TIpOb/IeMbI,
pelllaeMOi 3a/jauy, BbICKa3bIBaTh W/ieU, HalleJieHHbIe Ha TIOMCK pelleHusi; COTOCTaBIsATh
CBOM CY’>KAEHHS C CY)KJ|eHUSIMH PYTUX YYaCTHUKOB /[Masiora, 0OHapy>KuBaTh pas3anurie U
CXOZACTBO TIO3ULMM; B KOpPpPeKTHOW (opMme (opMynMpoBaTh pa3HOIJIacHus, CBOU
BO3pa’KeHUSI;

TIPe/ICTaB/IsITh Pe3y/bTaThl pellleHusl 3a/lauy, SKCIepyuMeHTa, WCC/e/l0BaHus, TPOEKTa;
CaMOCTOSITeJIbHO BbIOMpaTh (hOpMaTr BBLICTYIIEHUS] C Y46TOM 3ajau Ipe3eHTaLuu U
0coOeHHOCTel ayAUTOPUH.

CoTpyAHMUYECTBO:

TOHKMMAaTb U UCII0/Ib30BaTh MPeUMYyIllecTBa KOMaHHON 1 MHAWBUAYaJIbHOU paboThl TIpU
pelieHUM  y4yeOHBIX ~MaTeMaTMUeCKUX 3aJay; [pUHUMaTh 1eJlb  COBMECTHOMU
JlesTe/IbHOCTH, TUIAHUPOBaTh OPraHM3alji0 COBMECTHON pabOThI, pacrpefieniiTh BU/BI
paboT, moroBapuBaThCs, 0OCYKAaTh TPOLIECC W Pe3ysbTaT paboThl; 0000IIaTh MHEHUs
HECKOJILKUX JIF0/Iel;
y4acTBOBaTh B IPYyMINoOBbIX (hopmax paboThl (00CyxeHHsl, 00MeH MHEHUSIMH, MO3TOBbIe
IITYPMBI U [Ip.); BBIMIOJHATH CBOIO YacTh PaboThl M KOOPAMHUPOBATH CBOW JEeWCTBUS C



JPYTMMU 4WeHaMU KOMaH/bl; OLleHWBaTh KaueCTBO CBOEr0 BK/aZia B OOIIMIA TIPOAYKT TI0
KpUTepUsiM, COPMYIMPOBAaHHBIM YYaCTHUKAaMH B3aUMOJENCTBUS.

3) YHueepcaibHble pezynsimueHble Oelicmeusi obecneuugarom (popMupo8aHue CMbICA0BbIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranu3anus:

CaMOCTOSITeJTBHO COCTaB/ATh I/IaH, aJrOPUTM pellleHUsi 3ajaud (WIM ero uacTb),
BbIOMpATh Croco0 pelleHUuss C YUYETOM WMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MO)KHOCTel, apryMeHTHpOBaTh M KOPPEKTUPOBaTb BapUaHThl pelLIeHWd C yuéToM
HOBOW MH(OpMaL1K.

CaMOKOHTpOJIb:

B/aJieTb criocobamMy CaMoIIpOBEepKH, CaMOKOHTPOJISI TIpoLiecca M pe3ysibTaTa pelleHust
MaTeMaTHUeCKOM 3a/lauu;

NpeJBU/IeTh TPYAHOCTU, KOTOPble MOTYT BO3HMKHYTb TIPU DeLlIeHWH 3a/jaud, BHOCHUTb
KOPPEKTHBBI B JIeTEJTbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBbCTB, HalI€HHBIX OIIMOOK,
BbISIB/IEHHBIX TPYAHOCTEH;

OLleHMBaTb COOTBETCTBUE pe3y/ibTaTa [esTe/lbHOCTU I0CTaBIeHHOM LieJId U yCIOBUSIM,
0OBSCHATH NMPUYKHBI JOCTYKEHUS WIM He JOCTYKeHUs 1ie/Iv, HaXOAUTh OLIMOKY, aBaTh
OLIeHKY MPUOOPeTEHHOMY OTIBITY.

9 knacc

1) YHueepcanbHble no3HaeamesabHble Oelicmeus obecneuusarom ¢opmuposaHue 6a308bIx
KO2ZHUMUBHbIX Npoyeccos obyuarowjuxcs (0ceoeHue Memoo0o8 NO3HAHUSI OKPYHcaiouje2o Mupa;
npuMeHeHue /102u4ecKux, Ucc1e008amenbCKux onepayutl, ymeHuli pabomams ¢ uHgopmayuel).

Ba3oBble loruueckue JeiiCTBUS:

BBISIB/IAT M XapaKTepHU30BaTb CYIIIECTBEHHbIE TPU3HAKW MaTeMaTUYeCKUX OOBLEKTOB,
TIOHATHM, OTHOILEHWH MeXKAy TOHSATUSIMU; (POPMYy/IHPOBaTh OIpPeJe/eHUs TOHATHL;
yCTaHaBJ/IMBaTh CyI[eCTBEHHBIN MPU3HAK KlacCU(UKALIMK, OCHOBaHUS /Jisi 000011eHrsT 1
CpaBHEHMsI, KPUTEPUHU TTPOBOJUMOI0 aHa/IN3a;

BOCIIPUHUMATh, (DOPMY/IMPOBATh U MPEoOpPa30OBbIBaTh CYXKIEHUS: YTBEpAUTETbHbIE U
OTpHULIaTe/IbHbIe, e JUHUYHBIE, YAaCTHBIE U 00II[1e; YC/IOBHBIE;

BBISIBJIATH MaTeMaTHUYeCKre 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpPeUMs B (haKTax,
JAHHbIX, HaOIOIEHUSIX W YTBEP)KAEHUSX; TpejsiaraTh KPUTEPUU [i/isi BBISBJIEHUS
3aKOHOMEPHOCTeW 1 TIPOTUBOPEeUUI];

JleJIaTh BBIBO/IbI C WCIIO/Ib30BAHWEM 3aKOHOB JIOTMKH, JeIyKTMBHBIX W WHAYKTHUBHBIX
YMO3aK/TFOUeHUH, YMO3aK/TFOUeHHH 110 aHaI0T U,
pa3bupath JjoKa3aTebCTBA MaTeMaTHUECKUX YTBEP)KAEHUH (MPsiMble U OT TTPOTUBHOTO),
TIPOBO/IUTh CAaMOCTOSITEJILHO HECJIO)KHbIE [[0Ka3aTe/lbCTBa MaTeMaTUUecKuX (haKToB,
BBICTPAMBaTh apryMeHTAlWIO, TPUBOMTL MPUMEPbl U KOHTPIIPUMEpbI; 000CHOBBIBAThH
COOCTBEHHBIE PaCCyKAeHUS;

BbIOMpaTh crocob pemieHWss y4yeOHOW 3afaud (CpaBHMBATb HECKOJIBKO BapUaHTOB
pellieHusi, BbIOMpaTh Haubosiee TOAXOAIIMNA C YUETOM CaMOCTOSITEJIbHO BbiZIe/IeHHBIX
KputeprieB). ba3oBble HCC/Iel0BaTe/IbCKHE JJefiCTBUSA:

WCTIOMb30BaTh ~ BOMPOCHI  KAaK  WCC/IEIOBAaTeIbCKUM  WHCTPYMEHT — TI03HAHUS,
dbopmMyMpoBaTh BOIPOCH], (PUKCUPYIOIFE TIPOTUBOpPeUre, MpobieMy, CaMOCTOSITeTBHO
yCTaHaB/IMBaTh MCKOMOE U JaHHOe, (hOpPMHpPOBaThb THIIOTE3y, apryMeHTHPOBATh CBOIO
TIO3ULIMIO, MHEHHUE;

TIPOBO/IUTh TI0 CAaMOCTOSITEJIbHO COCTaBJIEHHOMY TJIaHY HeCJO0XHBIM 3KCIepUMeHT,
HeboJIbIIIoe MCC/eJoBaHKe TI0 YCTAaHOB/IEHHIO 0COOeHHOCTel MaTeMaThuyeckoro o6beKTa,
3aBUCUMOCTeNH 00BEKTOB MEXy COOOM;

CaMOCTOSITE/ILHO  (JOpPMYy/IMPOBaTh 00OOIIEHWUST W  BBIBOABI TI0  pe3y/bTaTaM
TIPOBE/IEHHOTO HAOJIIO/IeHNs, WCC/Ie/IOBaHUs, OLIeHWBaTh AOCTOBEPHOCTDH IO/TyUeHHBIX
pe3y/IbTaToB, BbIBOZOB U 0000IIeHNUI;

TIPOTHO3UPOBAaTh BO3MOKHOE Pa3BUTHE TPOLECCa, A TAKXKE BBIIBUTATh MPE/TIOI0KEHHUS
0 €ro pa3BUTHH B HOBBIX yCJ/IOBUSIX.



Pab6ora c uadopmanmeii:

BBISIB/IATh HEJJOCTATOUHOCTb M U30BITOUHOCTb MHGOPMALWH, JaHHBIX, HEOOXOAUMBIX [I/IsI
pellieHuys 3a/iaui;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W WHTEPIPETHPOBATH WHGMOPMALUIO
Pa3/IMYHBIX BUIOB U (hOPM Mpe/ICTaB/IeHUS;

BbIOMpaTh (OpMy Tpe/icTaB/IeHHst HH(GOPMAIMK ¥ WITIOCTPUPOBATh pelllaeMble 3alaun
CXeMaMH, iMarpaMMaMu, HHOU TpayKoM U Ux KOMOUHAL[USIMY;

OLIeHMBaTh HAJIEKHOCTb MH(OPMALIMU TI0 KPUTEPHSIM, TMPEJIOXKEHHBIM yUUTeTIeM WU
copMyTMPOBAaHHBIM CaMOCTOSITE/TLHO.

2) YHugepcanbHble KOMMyHUKamueHble Oelicmeusi obecneuusaiom copmMupo8aHHOCMb
COYUA/IbHbIX HABLIKO8 0OYUaOWUXCS.

Oomenmne:

BOCIIPUHUMATh U (DOPMYJTUPOBATh CY>KJ€HUSI B COOTBETCTBUM C YCJOBUSMHU U LIETSAMHU
o0IIeHus; SICHO, TOYHO, T'PaMOTHO BBIPa)KaTh CBOIO TOUKY 3DEHHSI B YCTHBIX U
MMUCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS IO XO/Ay pellleHusl 3a/laui, KOMMEHTHPOBAaTh
TIOJTyYeHHBIA pe3y/IbTarT;

B X0/le 00CY’KZIeHHs 3a/laBaTh BOITPOCHI 10 CYIIIECTBY 00CY»KaeMOM TeMbI, TTPOOIeMBI,
pelllaeMOM 3a/jauy, BbICKa3biBaTh W/eU, HalleJieHHbIe Ha TIOMCK peIIeHusi; COTOCTaBIsATh
CBOU CY)K/IEHUS C CY>KJIEHUsIMH IDYTMX YUYaCTHUKOB /IMajiora, 0OHapyKUBaTh pa3/iduue U
CXOJCTBO TIO3WLIMM; B KOppeKTHoW ¢dopMme QopMynupoBaTh pa3HOIIacHsi, CBOM
BO3pa’KeHUST;

MIPeJCTaB/IsATh Pe3y/bTaThl PEIIeHUs 3a/lauM, YKCTIePUMEHTa, UCC/IeIOBaHUsI, TIPOEKTa;
CaMOCTOSITeJTbHO BBIOMpATh (POpPMAT BBICTYIUIEHHS C YUYETOM 3a/au Tpe3eHTald U
ocobeHHOCTell ayJUTOpHH.

CoTpyaHHUYeCcTBO:

TIOHMMAaTb W MCII0/Ib30BaTh MPEMMYIleCTBa KOMaHAHON Y MHAWBUAYaJIbHOU paboThI TIpU
pellieHWHd yueOHBIX MaTeMaTWYeCKMX 3a7lay; T[PUHUMAaTh Lieflb  COBMECTHOMU
JiesTeIbHOCTH, TUIAHMPOBaTh OPraHMU3al[ii0 COBMECTHOW pabOThI, pacrpefesiiTh BU/BI
paboT, AoroBapuBaThCs, 00CYKAATh TIPOL[ECC U pe3y/bTaT paboThl; 0000IaTh MHEHUS
HEeCKOJIbKUX JTFOJeH;
yuacTBOBaTh B TPYIMIOBBIX opMax paboTel (00CYyKAeHus, 00MeH MHEHHUSIMUA, MO3TOBbIE
IITYPMBI U [IP.); BBITIOJHATH CBOKO 4YacThb pabOThI U KOOPAWHUPOBATb CBOW JEUCTBUS C
JPYTHMH Wle€HaMW KOMaH/Ibl; OI[eHMBaTh KaueCTBO CBOEr0 BK/Iajia B OOIIMI MPOAYKT TI0
KpPUTEpUsIM, CHOPMYTMPOBAHHBIM YUaCTHUKAMH B3aUMOJEHCTBUS.

3) YHueepcanbHble pe2ysnsimueHble Oelicmgusi obecneuusarom GopmMuposaHue CMbICI08bIX
YCMAHOBOK U HCU3HEHHbIX HA8bIKO8 AUYHOCMLUL.

Camoopranu3anus:

CaMOCTOSITEJTHO COCTaB/IATh TUIAH, aJTOPUTM pelIeHus 3ajaud (WA ero 4YacTh),
BBIOMpATh Croco0 pelleHus C yUYéTOM WMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOXKHOCTel, apryMeHTUpOBaTb W KOPPEKTHPOBaTb BApUaHTHI pellleHud C Y4ETOM
HOBOI MH(pOpMaLUH.

CaMOKOHTPOJIb:

B/IaJIeTh CriocobamMy CaMOIIPOBEPKH, CaMOKOHTPOJISI TIPOLIeCCa M pe3yJibTaTa pelleHust
MaTeMaTH4eCKOoM 3a/1auy;

Npe/IBU/IeTh TPYAHOCTH, KOTOPble MOTYT BO3HMKHYTb TIPH PELIeHUM 3aZiaui, BHOCHUTh
KOPPEKTHBBI B JIeITeJIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, Hal/IeHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLIeHMBaTh COOTBETCTBHE pe3yJ/ibTaTa JesTeIbHOCTUA MOCTaB/IeHHOW LI/ U YCIOBHSIM,
OOBSCHSTH TIPUYMHBI JOCTYDKEHUS WM He JOCTWKEHUs 11e/Iv, HaXOJUTh OLIMOKY, aBaTh
OL|eHKY MPUOOPeTEHHOMY OTIBITY.

IIpeagmeTHBIe pe3yibTaThl:
5 kiaacc



Apudpmeruka. Uncsia v BbIYUCIEHUS

[ToHMMaTh ¥ TIPAaBUIBHO YIOTPEOISATh TEPMHHBI, CBSI3aHHBIC C HATYPaIbHBIMH YHCIIaMHU,
OOBIKHOBEHHBIMH U JICCATHYHBIMU JIPOOSIMH.

CpaBHHMBaTh W YIOPSAOYMBATH HATypajbHBbIE 4YHCIA, CPAaBHUBATh B IPOCTEHIINX
citydasix OOBIKHOBEHHBIE IpOOH, AECATHUHBIC APOOH.

COOTHOCUTh TOYKY Ha KOOPJMHATHOW (YMCIOBOI) MPSMON C COOTBETCTBYIOIIMM €M
YHUCIOM M H300pakaTh HATypaJibHblE YMCJIA TOYKAMH Ha KOOPAUHATHOW (YMCIIOBOM)
MIPSAMOM.

BrimonsaTe apudMeTHuecKue AeHCTBHS C HATypaIbHBIMU YHCIaMHU, ¢ OOBIKHOBEHHBIMH
Ipo0sMU B TPOCTEHIIMX ciay4asx. 6 BBINONHATE MpPOBEpKYy, NPUKUAKY pe3yibTaTa
BBIYMCIICHHN.

OKpyTJIsTh HaTYypaJIbHBIC YHCIIA.

PemeHue TeKCTOBBIX 3aa4

Pemrate  TekcToBBIE 3amaud  apUPMETHYECKMM CIIOCOOOM H C  [TOMOIIBIO

OpPTraHU30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, copaepikalide 3aBUCHUMOCTH, CBS3BIBAIOIIME BEJIWYHMHBL: CKOPOCTb,
BpEMsl, PaCCTOSIHUE; 1IeHa, KOJIUYECTBO, CTOUMOCTb.
Hcnonp30BaTh KpaTKKE 3aIKCH, CXEMBI, TaOIHIBI, 0003HAYCHUS TIPH PEIICHUH 331ad.

[Tonp30BaTbcsl OCHOBHBIMM €MHHMIIAMH H3MEPEHHUS: IIEHBI, MAaCChl; PACCTOSHHA,
BPEMEHH, CKOPOCTH; BBIPAXKaTh OJJHU €AMHUIIb BEJIMYMHBI Yepe3 ApyTHe.
W3Bnekath, aHAIM3UPOBATh, OLICHUBATh MH()OPMALIMIO, TIPEICTABICHHYIO B Ta0IuIe, HA
CTONIOYATON JAuMarpaMme, MHTEPIPETUPOBATH INPEICTABICHHBIC IaHHBIC, MCIIOIb30BAThH
JaHHBIC TIPU PEUICHUH 33/1a4.

Harasinnasi reomerpust

[Tonb30BaTbcs TeOMETPUUECKUMU TOHSATHUSMHU: TOYKa, MpsiMasi, OTPE30K, JIyd, YTroJl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTE TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, UMEIOMHUX (POpMYy H3YUEHHBIX
TEOMETPHUYECKUX PUTYD.
Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIaMHM: BEpIIMHA CTOpPOHA; C
MHOT'OYI'OJIbHUKAaMU: YIOJl, BEpIIMHA, CTOPOHA, AMATOHAJb; C OKPYKHOCTBIO: pajguyc,
JTaMeTp, LIEHTP.

N300pakaTh M3y4YEHHBIE T'€OMETpHUUECKHE (UTyphl HA HETUHOBAHHOM M KIJIETYATOU
Oymare C MOMOIIBIO UPKYJIS U JIMHEHKH.

Haxomuts nnuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C ITOMOIIBIO JIMHEHKH,
CTPOMUTH OTPE3KHU 3aJaHHOM JJIMHBI, CTPOUTDH OKPYKHOCTb 33JJaHHOI'O paanyca.

Hcnonp30BaTh CBOWMCTBA CTOPOH M YIVIOB NPSAMOYTOJIBHMKA, KBajgpara s HX
IIOCTPOCHHS, BEIYNACIICHHS ILIOIAAN U IEPUMETPA.

BoruncnsaTe nepuMerp M IUIOMIAAL KBajapara, NpsMOYTroibHHUKA, GUTYDP, COCTABIEHHBIX
U3 MPSIMOYTOJIbHUKOB, B TOM YucIiie (puryp, n300pak€HHBIX Ha KiIeT4yaTol Oymare.
[Tonb30BaTbCs OCHOBHBIMM METPUYECKUMH €IMHULIAMH HW3MEpPEHUS JUIMHBI, MJIOLIAIHN;
BBIPAYKaTh OJJHU €IMHUIIbI BETUUYHUHBI UEpE3 IpYyTHeE.

Pacnio3HaBath mapanienenurne], Ky0O, UCIONb30BaTh TEPMUHOJIOTHIO: BEpIINHA, PeOpo
rpaHb, U3MEPEHUS; HAXOJUTh U3MEPEHUs Mapajuiesenumesaa, Kyoa.

Boraucnare 00b€M Ky0a, mapasiesnenunesa o 3aJaHHbIM U3MEPEHUsIM, MOJIb30BATHCS
€IMHUIIAMU U3MEpeHHs 00bEMa.

Pemartp HecnoxHbIEe 3ajaud HA U3MEPEHHE T€OMETPUYECKUX BEJIMYUH B MPAKTUYECKUX
CUTyalUsX.

6 KJ1acc
Yucia 1 BbIYACTCHUA

3HaTh ¥ IOHUMATh TEPMUHBI, CBS3aHHBIC C PA3TUYHBIMUA BUIAMH YUCEI U CIIOCO0aMM HX
3aIUCH, IEPEXOAUTH (€CITH ATO BO3MOXKHO) OT OHOW (POPMBI 3aITUCH YHCIIA K IPYTOi.



CpaBHMBATh U YINOPSAAOYMBATEH IENIbIE YKCIIA, OOBIKHOBEHHBIC U JECATHYHBIC APOOH,
CPaBHUBATH YUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BeinonHATh, coueTast yCTHblE U MHUCbMEHHbIE NMPHUEMBI, apudMeTHUecKue IeHCTBUS C
HATypaJbHBIMM M LEJIBIMM YHUCIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMHU JpOOsSMHU,
IIOJIOKUTENBHBIMYA M OTPULIATEIIBHBIMU YUCIIAMM.

BblunMcnsaTe 3HAUEHUS YHUCIOBBIX BBIPAKEHUH, BBINOIHATh NPUKUIKY M OLEHKY
pe3yibTaTa BBIYMCIECHUH; BBINOJHATh MPEOOpPa30BaHUS YHUCIOBBIX BBIPAKEHHH Ha
OCHOBE CBOMCTB apu(pMETHUECKUX JIEUCTBUH.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOM MpPSIMOW C COOTBETCTBYIOIIMM €W YHUCIOM U
n300paxkaTh YMCJIa TOUKAMU HAa KOOPAMHATHOM MPSAMOi, HAXOJUTh MOYJIb YHCIA.

CoOOTHOCUTH TOYKHM B HIPSIMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOPAMHATAMHU O3TOU
TOYKH.

OKpyIJIsATh LieNble Yhcia U JeCATUYHbIE PpOo0u, HAXOAUTh IPUOIMKEHUS YUCel.

YucsioBble 1 OyKBEeHHbIE BbIPAKEHUSI

[Tonumatp U ynoTpeOsaTh TEPMHUHBI, CBSI3aHHBIE C 3aIMCHIO CTETIEHU YHCIIa, HAXOIUTh
KBaJpaT M KyO uMcia, BBIYMCIATH 3HAYEHMS] UYMCIIOBBIX BBIPAKEHUH, COIEpKaIIUX
CTEIICHHU.

[Tonp30BaThCs IPU3HAKAMU JIETMMOCTH, PACKIIaIbIBaTh HATYpaAJIbHbIE YHCIIA HA MPOCTHIE
MHOKHUTEIH.

[Tonb30BaThcs MacITabOM, COCTABIISATh IPOMOPIIUU ¥ OTHOLICHHUS.

Hcnonb3oBate OykBBI A7t O0O3HAUEHMsI YHUCEN MpPHU 3alUCH  MaTeMaTHYECKUX
BBIPAKEHUM, COCTaBJIATh OyKBEHHbBIEC BBIPAKEHHA U (OPMYJbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX BBIPAXECHUH, OCYIIECTBIISISI HEOOXOAUMBIE TTOJICTAHOBKH M ITPeoOpa3oBaHusl.
HaxoauTbs HEN3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemmenune TekcTOBBIX 33124

PermaTh MHOTOIIArOBBIE TEKCTOBBIC 337124k apU(METHUECKUM CIIOCOOOM.

Pemrate 3amaum, CBsSI3aHHBIE C OTHOIICHHEM, MPOTOPIHUOHAIBHOCTBIO BEIUYMH,
MPOICHTAMHU;, PEIllaTh TPH OCHOBHBIC 3a/1a4H HA JIPOOH U TPOLICHTHI.

Pemath 3amaum, cojaepraiiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYHHBI: CKOPOCTb,
BpEMsi, pacCTOSHHE, IIeHA, KOJMUYECTBO, CTOMMOCTDB; IMPOM3BOAMTEILHOCTh, BpEMs,
o0béMa paboThl, WCIHONB3Yys apuUPMETHUECKUE ICHCTBHS, OICHKY, MPUKUIKY;
M0JIb30BAThCS CTUHUIIAMU U3MEPEHHUS COOTBETCTBYIOIINX BEINYHH.

CocraBisiTh OYKBEHHBIEC BBIPKEHUS 110 YCIIOBHUIO 3a/1aUH.

W3Bnekath HH(MOPMAIIUIO, MPEACTABICHHYIO B TaONMIAX, HAa JMHEHHOW, CTONOYATOM
WIM  KPYroBOd  jJuarpammax, HMHTEPIPETUPOBATh  MPEACTABICHHBIC  JAHHBIC,
WCIIOJIb30BATh JIAHHBIC TPH PEIICHUH 33/1aY.

[MpencraBisaTh HHGOPMAIIHIO C TIOMOIIBIO TAOIUI], TUHSHHOW U CTOJIOYATOMN TUATPaAMM.

Harusinnas reomerpust

[IpuBoaUTE TpUMEpPHl OOBEKTOB OKPYXKAIOLIET0 MHUpa, UMEIOIIUX (OpMYy H3YUEHHBIX
IFE€OMETPUUECKUX IUIOCKMX M IPOCTPAHCTBEHHBIX (UIYp, IPUMEPbl paBHBIX U
CUMMETPUYHBIX (QUTYD.

N300pakaTh ¢ MOMOIIBIO LUPKYJS, JIMHEHKH, TPaHCIOPTHpPAa HA HEJIWHOBAHHOW H
KJIeTyaToil Oymare H3ydeHHbIE IUIOCKME TeoMeTpuyeckue (Urypbl M KOH(UTrypaluu,
CUMMETpPUYHbIE QUTYDBI.

[losnb30BaTbcs TEOMETPUYECKUMHU TOHSATHUSAMHU: PABEHCTBO (UTyp, CHMMETpHS;
HCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OChb CHUMMETPHUH, LEHTP
CUMMETpUHU.

Haxonuthe BeIMYMHBI yIJIOB W3MEPEHHEM C MOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, I0Jb30BAaThCS NPU PELICHWH 331ad TpajyCHOM MEpPOH YIJIOB;
pacro3HaBaTh Ha YEepPTEKaX OCTPBIN, IPSIMOU, pa3BEPHYTHIM U TYIION YIVIBL.

BbruncnsaTe JIMHY JIOMaHOM, NEPUMETP MHOTIOYTOJIBHHKA, MOJIb30BAThCS €IMHULIAMU
W3MEpEHUS NIMHBI, BBIPAXKaTh OJAHU €IVMHMIIBI U3MEPEHUS [UIMHBI Yepe3 ApYyTHe.



e HaxoauTe, UCTOJIb3YS YEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUA: MEXKAY JABYMS TOUKAMH,
OT TOYKH J0 NPSIMOH, JUIMHY IIyTH Ha KBaJAPATHOU CETKE.

e  Briuucnare miom@aab (GUryp, COCTaBICHHBIX W3 MPSMOYTOJBHUKOB, HCIIOIb30BATh
pazbueHre Ha NPSAMOYTOJIbHHKH, Ha paBHble (UIYpHI, JOCTpauBaHue 10
MPSAMOYTOJIbHUKA; T0Jb30BAaThCSI OCHOBHBIMM €IMHHUIIAMUA M3MEPEHUS IUIOLLAJIH;
BBIPAKATh OJHU €IMHMIIBI U3MEPEHHUS TUIOLIAIN Yepe3 Apyrue.

e Pacmo3HaBaTh Ha MOJIEIISAX U U300PKECHUSIX MUPAMUY, KOHYC, IIUHAP, UCTIOIH30BaATh
TEPMHUHOJIOTHIO: BEpILIUHA, peOpo, IpaHb, OCHOBAaHHUE, pa3BEPTKA.

e U300paxkarh Ha KileT4yaTOM OyMare NpsMOYTOJIbHBIN MapauIeenuIe]I.

Beruucnsate 00bEM  TIPAMOYTOJIBHOTO — MapajulieNienuiiena, KyOa, IOJIb30BaThCs
OCHOBHBIMH EIUHUIIAMH HU3MEpEHUs 00bEMa; BBIpaKaTh OJHU €IWHHUIIBI H3MEPEHUS
o0bEMa uepes JIpyrue.

e PemaTh HECIOXKHBIE 33J]Ja4l HA HAXOXKICHUE T€OMETPUUECKUX BETUYUH B MTPAKTUYECKUX
CUTYaIUsIX.

Auaredpa 7-9 kaacc

Apudmernka

Yuawuiica nayuumcs:

* [OHUMATh OCOOEHHOCTH JACCSITUYHOU CUCTEMBI CUHCIICHHUS;

* BbIpaXaTh 4YWCIAa B OKBUBAJICHTHBIX ¢opMmax, BblOMpas HauOoliee MOAXOAAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYaIllH;

*  BBINOJHATH BBIYHUCICHUSI C OOBIKHOBEHHBIMU U JECATHUUHBIMH APOOSIMHU, coueTasi yCTHbIE U
MMHUCbMEHHbIE PUEMBI BBIYUCIICHU;

* HCHOJB30BaThb IIOHATUS M YMEHMs, CBS3aHHbIE C IMPOLEHTAMH, B XOAE pELICHUS
MAaTeMaTUYECKUX 3a7ad M 3aJad M3 CMEXKHBIX IPEIMETOB, BBINOJHATh HECIOXKHbIE
MIPAKTUYECKHUE PACUETHI;

* aHaNW3UpOBaTh TpaduKH 3aBUCUMOCTEH MEXIy BEIMYMHAMH (PAcCTOSHUE, BpeMs,
TeMIeparypa u T. I.).

*  HCIIOJB30BaTh IOHATHS, CBSI3aHHBIE C IEJIMMOCTBIO HATYPAJIbHBIX YUCEN;

* CpaBHMBATh U yHOPSAAOYMBATH PALIMOHAIBHBIEC YNCIA;

*  BBINOJHATH BBIYKMCICHUS C PALMOHAIBHBIMU YHUCIAMH, COYETasi YCTHbIE U MHCbMEHHBIC
MPUEMBI BBIUMCIECHUHN, IPUMEHSTh KaJbKYJIATOP;

* HCHOJB30BaTh TOHATHS M YMEHHs, CBSI3aHHBIE C MPONOPIUOHAIBHOCTHIO BEJIUYHH,
MIPOLICHTAMH, B XOJ€ PELICHHUsS MaTeMaTUYEeCKUX 3a]ad U 3aJad M3 CMEXKHBIX NPEIMETOB,
BBITIOJIHSITh HECJIOKHBIC MPAKTUUECKUE PACUETHI;

Yuawuiicsa nonyyum eosmoorcnocmo nayuumsca:

* I03HAKOMUTHCS C MO3UIMOHHBIMU CHUCTEMaMHU CUUCJICHHS C OCHOBAHMSMHM, OTIMYHBIMHU OT
10;

*  yrayOuTh M pa3BUTh MPEICTABICHUS O HATYPaJbHBIX YHCIIAX;

* HAy4YUTHCS UCIOIB30BaTh MPUEMBI, PAIlIOHATH3UPYIONINE BBIYUCICHUS, IPUOOPECTH HABBIK
KOHTPOJIMPOBATH BHIYMCIICHUS, BBIOUPAs MOAXOISALINH 111 CUTyalllH CIIOCo0.

YucnoBble 1 OyKBeHHbIE BBIPAKEHHS

Yuawuiica nayuumcs:

*  BBITIOJIHSATH OINEPAIMH C YHCIOBBIMU BBIPAKCHHSIMH,

*  BBINOJHATH NpeoOpa3oBaHusl OYKBEHHBIX BBIPRXKEHUN (pacKpbhITHE CKOOOK, MPUBEICHUE
MOTIOOHBIX CIaraeMbix);

*  pelaTth JMHEWHbIE YPaBHEHUS, PEIIaTh TEKCTOBBIE 3a7aul alreOpandeckum METOIOM.

Yuawuiicsa nonyyum eosmoorcnocmo nayuumsca:

*  pa3BUTH MPEJICTaBICHUS O OYKBEHHBIX BHIPAKEHUSIX U UX MPEOOPA30BAHUIX;

*  OBJIAJETh CHCIHMATBHBIMUA MPUEMAMH PEIICHUS] YPAaBHEHUH, MPUMEHSTH almapar ypaBHCHUN
JUIS peIlieHus] KaK TEeKCTOBBIX, TaK M MPAKTUYECKUX 3a/1ad.

YucaoBble MHOXKECTBA.



Yuawuiica nayuumcs:

* IIOHMMAaTh TEPMHMHOJIOTMIO M CHMBOJIMKY, CBSI3aHHBIE C IOHSITHEM MHOKECTBA, BBIIIOJIHATH
orepaly HaJl MHOXECTBaMH;

*  HCIOJIBb30BaTh HayajbHbIC IPEJICTABICHUS O MHOXKECTBE JIEHCTBUTENbHBIX YHCEI.

Vuawutics nonyuum 603M0ACHOCMb HAYYUMBCAL:

* pa3BUBATh [IPEJCTABICHUE O MHOXKECTBAX;

* pa3BuUBaTh MPEACTABICHUE O YHUCJIE M YHUCIOBBIX CHCTEMaX OT HATypajJbHBIX 10
JNEHUCTBUTEIBHBIX YNCEIN; O POJIM BBIYUCICHUM B IPAKTUKE;

*  pa3BUTh U YIIIyOUTh 3HAHUS O JIECATUUHOMN 3alMCU JEHCTBUTEIBHBIX YUCeN (IEpUOANYECKUE
Y HETIEpUOINYECKHEe APOOH).

AsredOpanyeckue BbIpasKeHU s

Yuawuiicsa nayyumcs:

* ONepUpOBaTh MOHATUAMU «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOpazoBaHUE», pelIaTh
3a71aum, cosepkamue OyKBeHHbIE TaHHbBIE, paboTaTh ¢ (OpMyIaMH;

* BBINOJHATH MNPEOOPa30BaHUE BBIPAKEHHUM, COJAEP)KAIIMX CTEIEHU C HaATypaJlbHBIMU
[IOKa3aTeNISIMH;

*  BBINOJHATh TOXJECTBEHHBIE MPEOOpPa30BaHUsl PALMOHANBHBIX BBIPAKEHUNH Ha OCHOBE
MPaBUJI ICUCTBUI HAJlI MHOTOWIECHAMU;

*  BBINOJHATH Pa3I0KEHUE MHOTOWICHOB HA MHOXKHTEIH.

* BBIIOJHATH MHOIOLIATOBbIE MpeoOpa3oBaHMs PALUUOHAIBHBIX BBIPAKEHUN, IPUMEHSA
MIUPOKHUI HAOOP CIOCOOOB M MPUEMOB;

* TIPUMEHSTH TOXKACCTBEHHBIC MPEOOpPa3OBaHMs JUIS PEIICHHS 3a/1a4 U3 Pa3IMYHBIX Pa3/eioB
Kypca.onepupoBaTh MOHITUEM «KBaJIPATHBIN KOPEHB, IPUMEHATH €r0 B BEIUUCICHUSIX;

*  BBIIOJHATH [IPEOOPa30BaHNE BBIPAKEHUH, COAEPKAIIMX CTENEHU C LEJIBIMU TIOKa3aTeNsIMU U
KBaJIpaTHbIE KOPHU;

* BBINOJIHATH TOXKAECCTBEHHBIC IPEOOpa30BaHUsl PAIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI ACUCTBUI HAJ] MHOTOWJIECHAMH U ajdre0pandecKuMu ApoOsaMu;

Yuawuiicsa nonyyum eosmoorcnocmo nayuumsca:

* BBINOJHATH MHOTOILIArOBble MpeoOpa3oBaHMsl PALMOHAIBHBIX BBIPAXKEHUM, NPUMEHSISA
MUPOKHUK HAOOp CIIOCOO0B U MPUEMOB;

* [PUMEHSTHh TOXJIECTBEHHBIEC MMPEOOPa30BaHUA JUIsl PEUICHUS 3a/1ad U3 PA3JIMYHBIX Pa3JieioB
Kypca.

YpaBHeHust

Yuawuiicsa nayyumcs:

* peuiarth JIMHEHHBIE ypaBHEHHUS C OJHOW MEPEMEHHOM, CUCTEMbI JIBYX YPaBHEHUU C JByMS
IIEPEMEHHBIMY;

* [IOHMMATh YPaBHEHHE KaK BaXKHEHUIIYIO MAaTEMaTUYECKYIO MOJIEIb /Ul OMUCAHUS U U3YYCHUS
pa3sHOOOpa3HBIX pealbHBIX CHUTyallMid, pemarh TEKCTOBBIE 3aJaud ajreOpandyecKum
METOJIOM;

* TOpPUMEHSATH TpaduyecKre MPEeACTaBICHUS JUIS MCCIEeOBAaHUS YPABHEHUH, MCCICIOBAHUS H
pelleHnsT CHUCTEM YpaBHEHMH C JBYMsA IE€pEMEHHBIMU.pEIIaTh OCHOBHBIE BUJIbI
palMOHAIBHBIX YPAaBHEHHMM C OJHOM INEPEMEHHOW, CUCTEMBI IBYX YPABHEHUH C JBYMs
MIePEMEHHBIMU;

* TOpPUMEHSATH TpaduyecKre MPEeACTaBICHUS JUIS MCCIEeIOBAHUS YPABHEHUH, MCCICIOBAHUS H
pEIIeHUsI CUCTEM YPaBHEHHM ¢ ABYMsI IEPEMEHHBIMHU.

Yuawuiicsa nonyyum eosmoorcnocmo nayuumsca:

* OBJAJETh CHEIMATHHBIMU MPUEMAMU PEIICHUS] YPAaBHEHUN M CUCTEM ypaBHEHUI; YBEpEHHO
NPUMEHATh amnmapaTr ypaBHEHHH Ui pEHICHUS pPa3HOOOpAa3HBIX 3a/lady W3 MaTeMaTHKH,
CME)KHBIX MTPEIMETOB, MPAKTUKU;

* TOpUMEHATHh TpapuuecKhue NPEACTABICHUS JUIS HCCICIOBaHUS YPaBHEHHWH, CHCTEM
ypaBHEHHUH, coiepKaIuX OyKBeHHbIC KOI(DPHUITUEHTHI.

HepaBencrBa

Yuawuiica naywumcs:



* [OHHMMATh TEPMHHOJOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM HEPAaBEHCTBA, CBOMCTBA
YHUCJIOBBIX HEPABEHCTB;

* peluaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM U MX CHCTEMBI; PEIIaTh KBaJIpaTHbIC
HEPaBEHCTBA C OMOPO Ha rpaduvyecKre MpeaACTaBICHNUS;

* [PUMEHSTH anmnapaT HEPABEHCTB IS PELICHUS 3a7]a4 U3 PA3JIMYHBIX Pa3/IesoB Kypca.

Yuawuiics nonyyum eosmoorcnocmo Hayuumsca:

* OBJAJETh Pa3HOOOpPa3HBIMU MPUEMAMM J0KA3aTEeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHATH
anmapaT HEpaBEHCTB [UIsl PEIICHHs pPa3HOOOpa3HBIX MaTeMaTHYeCKHX 3a/ad, 3aJad u3
CMEXHBIX TIPEJAMETOB U NMPAKTUKH;

* TpPUMEHATh Trpaduueckue TMPEeACTABICHUS [N UCCIEJOBAaHHUS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJIEpKAIX OyKBeHHBIE KO3 PHUIINEHTEHI.

DyHKUMH.

Yuawutics nayyumcs:

* T[OHUMATh M HCMONb30BaTh (DYHKIIMOHAIbHBIC MOHSTHS, SI3bIK (TEPMHUHBI, CUMBOJIHYECKHE
0003HAYCHNUS);

* cTpouTh rpaduku nuHEHHOW (YyHKUMN, HCCIeA0BaTh CBOICTBA YHUCIOBBIX (YHKUIUN Ha
OCHOBE M3yUYEHHUs MMOBEICHUS UX IPapUKOB;

* TOHMMATh (PYHKIIHMIO KaK BRXKHEUIITYI0O MAaTEMAaTUYECKYI0 MOJIETb JJIs OMUCAHUS TIPOIECCOB U
SIBIICHUH OKPYXKAIOIIET0 MHUpPA, MPUMEHSITh (YHKIUOHATBHBIA SI3BIK JUIS ONMUCAHUS U
UCCIIETOBAHMSI 3aBUCUMOCTEN MEX Ty PU3NUECKIMH BEIMYMHAMU;

e TPUMEHATH (HOPMYJIIBI, CBSA3aHHBIE C ApU(METHYECKONW W TE€OMETPHUECKOW MPOTPECCHIMHU, U
anmapat, cOpMHUPOBAHHBIA MPHU HW3YYEHHH IPYTHX DPa3AeloB Kypca, K pEelIeHHIO 3a/1ady, B
TOM YHCJIE ¢ KOHTEKCTOM M3 PEaJIbHOM KU3HU.

Yuawuiica nonyuum 6o3moorcnocme nayuumuca:

* TPOBOJAWTH HCCIICJOBAHHS, CBS3aHHBIE C HM3YYCHHEM CBOWCTB (YHKIHMHA, B TOM YHUCIE C
UCIIONIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE TpaMKOB HM3YYEHHBIX (YHKIMI CTPOUTH 0OJje
CIIO’KHBIE TPaUKH (KyCOYHO-3a/ITaHHBIE, C «BBIKOJIOTHIMUY» TOYKAMH H T. I.);

* UCIONB30BaTh (PYHKIMOHAIIbHBIE MPEICTABICHUS U CBOHCTBa (YHKUUN ISl pelIeHUs
MaTE€MaTUYECKHX 3a/1a4 U3 pa3IMdHbIX Pa3ZesioB Kypca.

DJIeMEeHThI CTATHCTHKH

Yuawutics nayyumcs:

*  HCIIOJIb30BAaTh MPOCTEHINEe CIOCOObI MPEICTABICHUS U aHAIIN3a CTATUCTUYECKUX JTaHHBIX;

* pemath KOMOWHATOPHBIC 33]]a9M Ha HAXOXKJCHUE KOJMYECTBA OOBEKTOB MM KOMOWHAITHIA.

Yuawuiicsa nonyuum 6osmoorcnocme nayuumuca:

* npuoOpecTH NMepBOHAYAIIBHBIN ONBIT OpraHU3aluu cOOpa JaHHBIX IPU MPOBEIEHUU OINpoca
OOIIIECTBEHHOTO MHEHUS, OCYIIECTBISATh MX aHAIM3, MPEICTABIATH PE3ylbTaThl OMpOca B
BHUJIe TaOJHIIbI, THarPaMMBI;

* HAy4YUTHCS HEKOTOPHIM CHEIHATBLHBIM MPUEMAM pelieHnss KOMOMHATOPHBIX 3a/1a4.

DJIeMeHTBhI NPUKJIATHONH MaTeMaTHKHU

Yuawuiica nayuumcs:

* HCHOJB30BaThb B XOJ€ pCELICHUsA 3aJay DJIEMEHTapHbIC IPEACTABIICHMS, CBSI3aHHBIE C
MPUOIMKEHHBIMU 3HAYCHUSMH BEJTMYNH;

*  HCIIOJIb30BaTh MPOCTEHINNE CIIOCOOBI IPECTABICHUS U aHAIIN3a CTATUCTUUECKUX JTaHHBIX;

*  HaxoOJUTh OTHOCHUTEIbHYIO YACTOTY U BEPOSATHOCTH CIy4alfHOTO COOBITHS;

* pemaTh KOMOMHATOPHBIC 3a/1a4H HAa HAXO0XICHUE YHCIa O0BEKTOB UM KOMOWHAITHIA.

Yuawutics nonyuum 803mM0ACHOCMb HAYYUMBCAL:

* TMOHSThb, YTO YHCIOBBIC JIaHHBIC, KOTOPHIC HCIOJB3YIOTCS ISl XapaKTePUCTUKH OOBEKTOB
OKpY’KaIOIIET0 MHUpA, SBISIOTCS NPEUMYIIECTBEHHO MNPHOMMKEHHBIMH, YTO IO 3aIHCH
npUOMIKEHHBIX 3HAUEHUM, Ccolep)Kaluxcsi B HHGOPMAIMOHHBIX HCTOYHHUKAX, MOXKHO
CYIHTB O MOTPEUIHOCTH MPUOIMKEHUS;

* TOHSTh, YTO MOTPEUIHOCTb pe3yjibTaTa BBIYUCICHUN [OJKHA OBITH COM3MEpUMA C
MOTPELIHOCTHIO UCXOIHBIX JaHHBIX;



MPUOOPECTH NEPBOHAYAIBHBIN ONBIT OpraHu3ali cOopa JaHHBIX MPU MPOBEICHUH OMpoca
OOIIIECTBEHHOTO MHEHHS, OCYIIECTBIISATh MX AHAIM3, MPEICTABIATh PE3yIbTaThl OMpPOCa B
BU/JIE TaOJIHIIbI, TUATPAMMBI;

nproOpEeCTH OMBIT MPOBEACHUS CIyYaWHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIBIO
KOMITBIOTEPHOTO MOJIEIUPOBAHMS, HHTEPIIPETALIUU UX PE3YJIbTaTOB;

HAYYUTHCS HEKOTOPHIM CICIMATBHBIM MTPUEMaM PEIICHUs KOMOMHATOPHBIX 33]1a4.

Auredpa B HICTOPHY€CKOM Pa3BUTHH.
Yuawuiics nonyuum eosmosxcnocms:

MO3HAKOMUTBCS ¢ UCTOpHEN (OPMUPOBAHUS MAaTEMaTHYECKOTO SI3bIKa, 3apOXKICHHE anreopsl,
C KHUTOH O BOCCTAaHOBJICHUH U IPOTUBOIIOCTaBIeHUH Myxammena ajib-X0ope3Mu.

y3HaTh Kak 3apoauiach unes koopaunar (@. Buer, P. Jlekapr);

y3HaTb CTapUHHBIE MEpHl JIJIUHBI, BBEIECHUE METpa KaK €JUHMIBI JUIMHBI, METPUYECKYIO
cucremy mep B Poccun, B EBpone.

y3HaTh OTKPBITHE HUPPALUOHAIBHOCTH, HCTOPUIO BO3HMKHOBEHHS (OpPMYyH JUIsl peEIIeHUs
ypaBHeHUH 3-i U 4-i cTeNeHEeN.
3HaTh MPUMEPbl MAaTEMaTHYECKUX OTKPBITUH M MX aBTOPOB B CBSI3U C OTEYECTBEHHOH U
BCEMUPHOM UCTOPHUEN;
ITOHMMATb POJIb MAaTEMATUKH B pa3BuTuu Poccun.

I'eometpust 7-9 kiacc
I'eomeTpuyeckue Gpurypsl

II0JIB30BAThCSl SI3BIKOM TE€OMETPUM JJIs ONMCAHUSA IPEIMETOB OKPY’KAIOLIET0 MHpa M MX
B3aMMHOT'O PACTIONIOKECHHUS;

pacrio3HaBaTh W H300paXkaThb Ha 4YepTeXax M PUCYHKAX TIeoMeTpuueckue (Urypbl U ux
KOMOWHAIINH,

KJIaCCU(PUIIMPOBATh T€OMETPUUECKUE PUTYPBI;

HaXOJUTh 3HAYCHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp M UX OTHOLICHUS, FPAAYyCHYIO Mepy
yriioB oT 0° o 180;

JIOKa3bIBaTh TEOPEMBI;

pelaTh 3a/1a4M Ha JJ0Ka3aTelbCTBO, ONMMPAsCh HA U3yUYE€HHBIE CBOMCTBA (PUTYP U OTHOILEHHIH
MeX/1y HUIMH U IPUMEHSSI U3YyUEHHbIE METO/IbI JOKA3aTeNbCTB;

pelaTh HECIO0XKHbIE 3a/1a4l Ha IOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMbI IOCTPOEHUS C
MTOMOUIBIO IUPKYJIS U JIUHEHKHY;

pemars MpocTeiiye MIaHUMETPUYECKHE 33Jaud.paclio3HaBaTh Ha 4YEpPTEKax, PUCYHKaX,
MOJIEJIAX U B OKPY’KAIOIIEM MUpPE MJIOCKHE U MPOCTPAHCTBEHHbIE T€OMETpUYECKUEe (PUTYPBI U
UX 3JIEMEHTHI;

CTPOMTH YIJIbI, OIPEAEIIATh UX IPATYCHYIO MEPY;

pacro3HaBaTh M H300pakaTh pa3BEPTKH KyOa, TNPSAMOYTOJILHOTO Mapajuieienumnena,
IIPABWJIBHOM MUPaMUJIbI;

ONpEeAENATh IO JIMHEHHBIM pa3MepaM pa3BEPTKU (UIYphl JIMHEHHBIE pa3Mepbl CcaMoi
(burypsl 1 HA000pOT;

BBIYUCIIATH 00BEM MPSMOYTOJILHOTO Mapaliesienunena u Kyoa.

OBJIAZICTh METOAAMM pEIICHHs 3aJad Ha BBIUMCICHHE W JOKAa3aTeNIbCTBO: METOJOM OT
NPOTHBHOTO, METOAOM TOAO0OMsA, METOJOM Tmepedopa BapHAHTOB U METOJIOM
TFEOMETPUYECKUX MECT TOYEK;

OBJIAZICTh TPAJULUOHHON CXEMOW pEIICHMs 3alad Ha IOCTPOEHHUE C IOMOIIBIO LIUPKYJIA U
JUHENKU: aHaJIn3, IOCTPOEHNUE, J0KA3aTEIbCTBO U UCCIIEJOBAHMUE;

HAy4UTBbCS pEIIaTh 3aJa4yd Ha IIOCTPOCHHE METOIAOM TIE€OMETPUYECKMX MECT TOYEK U
METOHOM IT000HS;

HAYYHUTHCS BBIYHCIATH O0BEM MPOCTPAHCTBEHHBIX N€OMETPUUECKUX (DUTYpP, COCTaBIEHHBIX
U3 MPSIMOYTOJIBHBIX NTapaljIeIICIUIIEIOB;

YIIyOHUTh ¥ pa3BUTh MPEICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpaX;
HAY4YUTHCS IPUMEHATH NOHATHE PA3BEPTKU IS BBIITOJIHEHUS IPAKTUUECKUX PacUETOB.



H3MepeHne reOMETPUYIECCKUX BETHYUH

UCIIOJIb30BaTh CBOMCTBA U3MEPEHUS JAJIMH, YIJIOB,IPaJlyCHOU MEpHI yIIIa;

pelare NMPaKkTUYECKUE 3aadM, CBSA3AHHBIE C HAXOXACHHEM TI€OMETPUYECKUX BEIMYUH
(ucnomb3yst MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUYECKUE CPENICTBA).
BBIUUCIIATh IUIOAAN (GUIyp, COCTABIEHHBIX W3 JBYX WM 0oJjiee MNPSIMOYTOJbHHUKOB,
[apajuIeIoOrpaMMOB, TPEYTOJIbHUKOB;

BekTopsl

ONEPUPOBATh TOHATUSAMHU: BEKTOP, CYMMa BEKTOPOB, KOOPIMHATBI Ha IUIOCKOCTH,
KOOpJMHATHI BEKTOPA;
OIIACBHIBATBIIOHATHUS BEKTOPHBIX U CKASIPHBIX BEIWYMH. MIUTFOCTpUPOBATH NMOHATHE BEKTOPA.
@opMyIMpOBaTh ONPEICIICHUSA. MOAYJIS BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, paBHBIX
BEKTOPOB, KOOPINHAT BEKTOPA, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IIPOTHUBONOIOKHBIX
BEKTOPOB, YMHOXEHHSI BEKTOpA HA YMCJIO, CKAJSIPHOTIO IIPOU3BENIECHUS BEKTOPOB; CBONCTBA!
PaBHBIX BEKTOPOB, KOOPJAHMHAT PABHBIX BEKTOPOB, CIOKEHHUS BEKTOPOB, KOOPAHHAT BEKTOPA
CYMMBI U BEKTOpa Pa3HOCTHU JBYX BEKTOPOB, KOJJIMHEAPHBIX BEKTOPOB, YMHOKEHHUSI BEKTOpa
Ha YHCJI0, CKAJSIPHOTO MPOU3BEICHUS IBYX BEKTOPOB, NEPIEHIUKYIISIPHBIX BEKTOPOB.
JIOKa3bIBaTh TEOPEMBI: O HAX0KJIECHUU KOOPAMHAT BEKTOPA, O KOOPJAUHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 yCIOBUU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXO0XKICHUH
CKaJISIPHOTO MPOMU3BEJCHUS IBYX BEKTOPOB, 00 YCIOBUHU NEPIIEHANKYIISIPHOCTH.
HAXOJHUTh KOCUHYC yIJla MEXy IBYMs BEKTOpaMHU.
MIPUMEHSATh N3YYEHHBIE OIPEIETICHHMSI, TEOPEMBI U (DOPMYIIbI K PELLICHUIO 3a]1a4
UCIIOJIb30BaTh BEKTOPBl [UId DPELIEHUS MPOCTEHIIMX 3a7ad Ha OIPEIEIIEHUE CKOpPOCTU
OTHOCHUTEJILHOTO JIBUYKEHUS;
IPUMEHSTh U3y4YEHHBbIE OIPEeSICHHs], TEOPEMbI U (POPMYJIbI K PELICHHUIO 3aj1ay;
OBJIAZIETh BEKTOPHBIM METOJIOM JUIsl PELICHHUS 3a/1a4 Ha BBIYMCIEHUE U JOKA3aTEJIbCTBO;

* MPHOOPECTH ONBIT BBHINOJHEHHUS NMPOEKTOB Ha TeMy «lIpuMeHeHHe BEeKTOpPHOro MeTona

IIpU PELICHUH 33]a4 Ha BBIUMCIIEHUE U J0KA3aTEIbCTBOY.

BeposaTHOCTB ¥ cTaTHCTHKA 7-9 KJ1acc

e U3pnekaTh W mpeoOpa3oBbIBaTh WH(POPMALMIO, TIPeACTaBIeHHYH B BUAe Tab/uil,
JvarpaMm, rpayKoB; TIpeiCTaB/ISITh JAHHbIE B BUie Tab/Mll, AUarpamMmm, TpaduKoB.

e OnwuchiBaTh JlaHHbIe C TIOMOIbIO CTAaTUCTUUECKUX TOKasaTesel: CpeJHMX 3HAueHUN U
Mep paccerBaHusl (pa3Max, JUCIEepPCUsi U CTaHAAPTHOE OTK/IOHEHUe).

* HaxomuTb YacTOTHI UWCJIOBBIX 3HAUeHWH M YaCTOThl COOBITHIA, B TOM 4HC/Ie TIO
pe3y/bTaTaM U3MepeHUi U HabJTIoIeHN .

* HaxomuTb BepoATHOCTH C/Iy4alHBIX COOBITUM B OMbITaX, 3Hasg BePOSITHOCTU
3/IeMeHTapHBIX COOBITHH, B TOM UHC/IE B OMbITaX C PABHOBO3MO>KHBIMU 37IeMEHTaPHBIMHU
COOBITHSMHU.

e lcnonb3oBaTh rpaduueckre MOJeNU: epeBO CAyuYallHOrO 3KCIIePUMEHTa, AuarpaMMbl
Oiinepa, yKcaoBasi psiMasi.

e OnepupoBaTh TMOHSITUSIMU: MHOXXECTBO, TIOJIMHOXKECTBO; BBITIOJIHATL Ofepalyyd Haf
MHOKeCTBaMH: O00beAMHeHWe, TiepeceueHue, [[OTOJIHEHWEe; TIePeunC/IATh 3JIeMeHThI
MHO>KeCTB; TIPUMEHSITh CBOMCTBA MHOYECTB.

* lcnonb3oBaTh rpadryeckoe Mpe/CTaBlieHWe MHOXXECTB U CBsi3ed MeXAy HUMU /s
OTMCaHUS MPOLIECCOB U SIBJIEHUM, B TOM UMCJ/Ie TIPU pellieHUH 3a7jau U3 JPyrux yueOHbIX
rpeIMeTOB U KYPCOB.

* Pemarb 3a/1aus OpraHU30BaHHBIM MEepPeOOPOM BApHUAHTOB, a TAaKXKe C HMCII0/Ib30BaHHEM
KOMOWHATOPHBIX TIPaBWI U METO/IOB.

* Vcrnonb30BaTh OmnvcaTebHble XapaKTePUCTUKK [I/I1 MaCCUBOB UMCJ/IOBBIX JJaHHBIX, B TOM
yKc/ie cCpeJjHUe 3HaueHHsl U Mepbl pacceruBaHUsl.



HaxomuTe YacTOTBI 3HAueHWH M YacTOTbI COOBITHS, B TOM UHWC/e TIONb3YsCh
pe3y/bTaTaMU MPOBeIEHHBIX U3MepPeHU U HaOJTI0IeHUH.

HaxoiuTe BepOSITHOCTH C/IyualiHbIX COOBITHIH B M3YUYEeHHBIX OIbITaX, B TOM UHC/ie B
OTbITaX C PABHOBO3MOXXHBIMM 37IeMEHTAPHBIMU COOBITHSIMU, B CEPUSX UCTBITAHUN 710
MepBOro ycrexa, B Cepusix UCIbITaHuK bepHysam.

NwmeTh npeacTaBieHue 0 C/IydyaiiHOM BeJIMUMHE U O pacrpeie/ieHUH BepOsITHOCTEM.
VimeTb mipezicTaBieHre O 3aKOHe OOJBIIMX UKCesT KakK O MPOsIBJIeHWH 3aKOHOMEPHOCTH B
C/Ty4aliHOW M3MEHUMBOCTH 1 O POJIM 3aKOHA OOJIBIIMX YKCesT B IPUPO/ie U 00IIecTBe.



