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AHHoTanusa K pa6oueii nporpamme npeamera «MaTeMaTHKa»

Pabouasi mporpamma yueGHOro mipegMera «MaTemaThka» Ha YpOBHE OCHOBHOTO OOIIero
oOpa3oBaHusi COCTaB/ieHa B COOTBETCTBUM C TpPeOOBaHUSIMH, YTBepKAEHHbIMU PesepasbHbIM
roCy/JapCTBeHHBIM 00pa30BaTe/IbHBIM CTaHAAPTOM OCHOBHOT'O 00IIlero o0pa3oBaHusl.

Pabouasi mporpamma yuebHOro mpegmeTa «MaremaThKa» /IS yyaluxcsi 5-9  KjaccoB
pa3paboTaHa Ha OCHOBaHWM CJIEAYIOIIUX HOPMaTUBHO-TIPABOBBIX JOKYMEHTOB ¥ MaTepHaJIOB:
— depnepanbHOro 3akoHa "O6 obpazoBanuu B Poccuiickoit @epepariun” ot 29.12.2013 Ne
273-®3 (1.6 cT1.28);
— (egepanbHOTO TOCYAAPCTBEHHOTO 00pa30oBaTeNbHOrO CTaH/apTa OCHOBHOTO 00irero
obpa3oBanus (rpuka3 MuUHHMCTepPCTBa MpocBelijeHus1 Poccutickoit ®efepaiyu Ne287 ot
31.05.2021);

— TIpUMepHOHM paboueii TIporpaMMbl TI0 MaTeMaTWKe Ha YpPOBHE OCHOBHOTO 0O1iero
obpasoBanms 18 5-9 KjmaccoB 001ieobpa3oBaTe/ibHBIX OpraHu3alui  (omobpeHa
peiieHreM  (¢efepabHOTO  yueOHO-MeTOoJuuecKoro o0beAuHeHWss 10  obmemy
obpa3oBaHHi0 PoToKo 3/21 ot 27.09.2021r.);

— mporpammbi«Marematuka»yisi  oOydaroruxcss 5-11 KmaccoB 0061meoOpa3oBaTesibHBIX
Ko aBTopoB: A. I'. Mep3nsik, B. b. [Tononckuii, M. C. Akup, [I.A.Homuposckuii,E. B.
by1iko.

Ilestn 0OyueHUs1 MaTeMaTUKHU:

e (dopMupoBaHMe IeHTpPaJbHBIX MaTeMaTHUeCKUX TIOHATUN  (UMC/Io, BeJIMUMHA,
reoMeTpuueckas (urypa, riepeMeHHas, BepOSITHOCTb, (YHKIMs), 00ecrieurBaroIruxX
MIPeeMCTBeHHOCTD U MePCIeKTUBHOCTb MaTeMaTUueckoro 00pa30BaHus 00yJaroluxcs;

e TMo/Be/ieHNe 0OyUarOIUXCsl Ha AOCTYITHOM [ijis HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3H
MaTeMaTUKd U OKPY)KAaloIlero Mupa, TOHMMaHWe MaTeMaTWKd KakK vacTh oOrmei
Ky/bTYDbI Ue/I0OBEUeCTBa;

e pa3BUTHE WHTE/UIEKTyallbHBIX M  TBOPYECKUX  CIOCOOHOCTeH  00ydaromuyxcs,
M03HaBaTe/bHOM aKTMBHOCTH, WUCC/e/l0BaTeNbCKUX YMEHWM, KPUTHYHOCTH MBIIIEHUS,
VHTepeca K U3y4eHHUI0 MaTeMaTHKU;

e (opmupoBaHHe  (DYHKLMOHAJIbHOM  MaTeMaTH4yeCcKOW  IpPaMOTHOCTH:  yMeHHs
pacro3HaBaTh MPOSIBJIEHUs] MaTeMaTUYeCKUX TIOHSITUN, OOBEKTOB Y 3aKOHOMEPHOCTeH B
peanbHbIX >KU3HEHHBbIX CUTYallUssX W TIPU HW3yUeHWM [JPYTruX Y4eOHBIX TpeJMeTOB,
MpOsIB/IEHUSI 3aBUCMMOCTeNM W 3aKOHOMepHOCTel, (OpMy/nMpoBaTb MX Ha f3bIKe
MaTeMaTUKM U CO37JaBaTb MaTemMaTUueCcKhe MOJiefid, TIPUMEHSITb OCBOEHHbIN
MaTemMaTUUeCKUWd amnmapaTr /Jisl  pellleHdsl [pPaKTHKO-OpPMeHTHUPOBaHHBIX  3a/ady,
VHTEePIIPeTUPOBaTh U OLIeHUBATh MOyYeHHbIe Pe3y/IbTaThl.

e chopmupoBatk y obyuaromuxcsi GyHKI[MOHA/TBHYIO TPAMOTHOCTh, BK/TFOUAIOLIYIO B Ce0st
B KauecTBe HeOTbeMJIEMOW COCTaBJIsIFOLLEH yMeHue BOCIIPUHUMAaThb W KPUTUUECKU
aHa/M3UpOBaTh HH(OPMAaLMIO, Tpe/CTaBAeHHYI0 B Ppa3/IWyHbIX (opmax, MOHHMMAaTb
BEPOSITHOCTHBIN XapaKTep MHOTUX peasibHbIX MPOLIeCCOB U 3aBUCUMOCTeM, TTPOM3BOJUTD
MpPOCTeMIIe BePOSTHOCTHBIE PaCUYETHI.

V3yueHre MaTeMaTHKH HallpaB/ieHO Ha peau3aljiio CaeyoluX 3ajau:

® CUCTeMaTHUecKoe pa3BUTHe TOHSATHS YMCJia, BHIPAOOTKA YMEHHWH BBLIMOJHATH YCTHO U
NMMCbMEHHO apuMeTHUeCKre [AeHCTBUS Haj, YKUCIaMH, TIepeBO/IUThH TPAKTHUYeCKHe
3a/1auu Ha s13bIK MaTeMaTHKY;

e OBJlaJileHHMe CUCTEMOM MaTeMaTU4eCKUX 3HAHUK W yMEeHWH, HeoO0XOJUMBIX [ist
NpUMEHEHWsT B TIPAKTHUECKOH [1eSTe/IbHOCTH, W3yUYeHHSI CMEXHBIX [JUCLIUTUINH,
TIPOZIO/KEHUsT 00pa30BaHuS;



® UHTe/UIeKTyaJbHOe pa3BuTHe, (OpMUpOBaHMe KadyeCTB JIMUHOCTH, HeOoOX0JUMbIX
YyeslOBeKy [JIsi TIOJHOLIEHHOW J>KU3HM B COBDEMEHHOM O0I[ecTBe, CBOWCTBEHHBIX
MaTeMaTUUeCKOW [JiesTeTbHOCTU: SICHOCTH M TOYHOCTU MBIC/HM, KPUTUUHOCTH
MBIIIJIEHUS, WHTYWUI[UH, JIOTUYECKOTO MBIIUIEHHS, 3/IeMEHTOB a/lTOPUTMHUECKOU
Ky/IbTYPbl, TIPOCTPAaHCTBEHHBIX IIPe/CTaB/IeHUM, CIIOCOOHOCTU K TPeo/0IeHHI0
TPYAHOCTeW;

e (opMupoBaHUe Mpe/iCTaBIeHUI 00 WesiX U MeToJaX MaTeMaTUKU KaK YHUBepCalTbHOr0
s13bIKa HAYKU U TEXHUKH, CPe/ICTBA MO/Ie/TMPOBAHUS SIBJIEHUH U TIPOLIECCOB;
BOCITUTAaHWE KY/JAbTYPbl JIMUHOCTH, OTHOIIEHUSI K MaTeMaTHKe KakK K 4YacTH
o011ieuesI0BeUECKOM KY/IbTYPhI, UTParolliel 0co0yi0 posib B 00I[eCTBEHHOM Pa3BUTHHU

C yuérom nporpammsel BocruraHus MAOY COII Ne8, B mporpamme oTpakaercs
peanu3alvsi BOCIIUTATebHOTO TOTeHLMana ypoka MaTeMaTHKH, KOTOPbI MpeJroJaraet
WCMO/Ib30BaHKe Pa3/IMYHbIX BUJIOB U (hOPM [lesiTe/IbHOCTH, OPUEHTHMPOBAaHHOM Ha liesieBble
TIPUOPUTETHI, CBSI3aHHBIE C BO3PACTHBIMU 0COOEHHOCTSIMU 00YUYaroIuXcs:

NpyB/IeYeHre BHHMMaHUSI OOydYarolMxcs K L|eHHOCTHOMY acIleKTy M3yuyaeMbIX Ha YpOKe
SIBJIEHUH, OpraHu3aldi0 KX paboThl C TI0JlyuyaeMOW Ha YpOKe COLMaZbHO 3HAYMMOM
vHpopMarveli — MHULMMPOBaHUe eé 00Cy)K/leHHs, BbICKa3bIBaHUS 00YUaroI{MMUCS CBOETO
MHeHWUsI T10 e€ M0BO/lY, BhIPAaOOTKa CBOEro K Hell OTHOILIEHNS];

JIEMOHCTpAIWI0 00yUYaroIUMCsI TIPUMEPOB OTBETCTBEHHOTO, T'Pa’KAAHCKOTO TI0BeJeHus],
TIPOSIB/IEHUsT YeIoBeKomo0Ouss U /100pocepeuHOCTH, udepe3 TOAOOp COOTBETCTBYIOILETO
Marepuaria Jijisi paboThl Ha YPOKe, TIPOOJIEMHBIX CUTYaLUi /171st 00CY>KeHHs B K/1acce;
NMpUMeHeHWe Ha  YpPOKe UWHTEPAKTUBHBIX ¢GopM  paboTel ¢  00ydyaroUMHUCS:
VHTEe/UIEKTYaIbHbIX WIP, CTUMY/IMDPYIOLUX I103HaBaTeIbHYI0 MOTHBALMIO O0YyYaroIuXCs;
IMAKTUYeCKOTO TeaTpa, Te MoJyuyeHHble Ha YPOKe 3HAHUS OObITPBIBAIOTCS B TeATPalbHbIX
MOCTAaHOBKAX; AWCKYCCHM, KOTOpbIe /al0T 00yuaromuMcsi BO3SMOXXHOCTb TIPHOOPECTH OIIBIT
BeZleHUs] KOHCTPYKTUBHOTO JMarora; rpymroBoil paboTel Wiy paboThl B Mapax, KOTOpbIe
yuaT 00ydarolmxcsi KOMaHAHOM paboTe ¥ B3aUMOZEUCTBHUIO C IPYTUMH 00Y4YaroIMMUCS;
VHULIMMPOBaHUe U TMOoAJep>KKa UCC/eloBaTe/TbCKOU esTelbHOCTH 00ydJaroluxcsi B paMKax
peanu3ali UMM WHAWBU/YyadbHBIX W TPYMIOBBIX MCC/Ie/I0BaTebCKUX MPOEKTOB, UTO /acT
00yyJaroImMcsi  BO3MOXKHOCTb ~ TIPUOOpPECTH  HaBBIK ~ CaMOCTOSITEJIBHOTO — PEIIeHUs
TEOPeTHUeCKOH Tpo0JieMbl, HaBbIK I'eHepUPOBaHUs U 0dopMiieHUss COOCTBEHHBIX WjleH,
HaBBIK YBa)KUTEBbHOIO OTHOLIEHHS K UyKMM ufesM, opopM/ieHHbIM B paboTax Apyrux
WCCrie/joBaTe e, HaBbIK MyOMYHOTO BBICTYIUIEHUS Tlepe/] ayAUuTOpHel, apryMeHTHPOBAHUH
OTCTavWBaHUsI CBOEM TOUYKH 3pEHHSI.

YueOHBIM IJITAHOM Ha U3y4yeHue TipefiMeTa « MareMaTuka» OTBOgUTCS 974 yaca.
[Iporpamma peanusyetcs:

- st 5Kmacca B o0beMe 175 4acoB B roji, 5 4acoB B HEJIEJHO;

- 17151 6 Knacca B o6bemMe 175 yacoB B rofi, 5 4acoB B HeJIeJo;

- nns 7-8 KymaccoB B 00beMe 210 yacoB B roji, 6 4acoB B HeJIe/TI0*;

- a1 9 Knacca B o6beme 204 yacoB B rofi, 6 4acoB B HEZIETTIO.

*B 7-9 knaccax mozynib «Anrebpa» - B 00béMe 3 yaca, MoAy/b «['eomeTpusin- B 00béme 2
yaca, MOJy/b « BeposiTHOCTB 1 CcTaTHCTHKa»- B 00béMe 1 yac.

[Tporpamma oprieHTHPOBaHa Ha MCII0/Ib30BaHUe yueOHO-MeToMueCcKOro KOMILIeKCa:

1. A.T. Mep3nsik, B.b. ITononckuii, M.C. flkup. Matemarrka 5 knacc.M. :BenTtana-I"pad
2. A.T'. Mep3nisik, B.b. I[Tononckuii, M.C. fIkup. Maremaruka 6 kiacc. M. :BeHrana-I"pad
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A.T". Mep3nsik, B.B. TTononckmii, M.C. fIkup. Anrebpa 7 knacc. M. :Benrana-I'pad
A.T'. Mep3nsik, B.B. [Tononckwuii, M.C. fkup. Anrebpa 8 knacc. M. :Benrana - I'pad
A.T". Mep3nsik, B.B. TTononckumii, M.C. fIkup. Anre6pa 9 kiacc. M. :Benrana - I'pad
A.T'. Mep3nsik, B.b. ITononckuii, M.C. fkup. 'eometpus 7 knacc. M. :Benrana - ['pad
A.T". Mep3snsik, B.b. [Tononckuii, M.C. fkup. ['eometpus 8 kiacc. M. :BeHTtaHa - ['pad
A.T'. Mep3nsik, B.B. TTononckuii, M.C. fIkup. 'eometpus 9 knacc. M. :BenTana - ['pad

IlnanupyemMble pe3y/ibTaThl 0CBOEHHUA YUeOHOI0 peaMeTa

JINUHOCTHBIE pe3y/1bTaThl:

IlaTpuoTHUecKoe BOCIIMTAHHe: TIPOsIBJieHMEM UHTepeca K IPOLIJIOMY U HaCTOSIeMy
POCCUMCKOM MaTeMaTUKW, L€HHOCTHbIM OTHOLLIEHHWEM K JOCTW)KEHUSIM POCCHUMCKUX
MaTeMaTUKOB Y POCCUMCKOW MaTeMaTH4YeCKOW IIKOJbl, K WCIOIb30BAHUIO 3TUX
JOCTVKeHUM B IPYTUX HayKaX M MPUKIaZHbIX cepax.

I'paxpaHckoe U JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHMe: TOTOBHOCTBIO K BbITIOJTHEHUIO
00si3aHHOCTeM TrpakJaHWHAa W peaju3alldd ero IIpaB, TIPeACTaBJIeHHUEM O
MaTemMaTUueCKUX OCHOBax (YHKL[MOHUPOBAHUSI PpAa3/IUYHBIX CTPYKTYp, SIBJIEHUM,
Mpolelyp TpakJaHCcKoro obirectBa (BbIOOPBI, OMPOChI W TIP.); TOTOBHOCTBIO K
00CYXK/IeHUI0 O3THYeCKUX TIpobsieM, CBS3aHHBIX C MPAKTHUECKUM TpUMeHeHHeM
JNOCTVKeHUM HayKu, OCO3HaHWeM BaXHOCTH MOPA/JbHO-3TUUECKUX TIPUHLIUIIOB B
JlesiTeJIbHOCTH YUYEHOTO.

Tpy/joBoe BoCIMTaHHe: YCTAaHOBKOW Ha aKTHMBHOE yuaCTHe B pellleHUM MPaKTUUeCKHUX
33/jlad MaTeMaTUueCKOW HarpaB/IeHHOCTH, OCO3HaHWEM Ba)KHOCTH MaTeMaTH4yecKoro
oOpa3oBaHusi Ha TMPOTSHKEHWH BCeM >KU3HU [T YCIeIIHON MpodeccroHaIbHOU
JeITeIbHOCTH W pa3BUTHEM HeOOXOJUMBIX YMEHWM; OCO3HaHHbIM BLIOODOM H
MOCTPOEHWEM HWHAWBUYaJbHOM TpaeKTOpurd 00pa30BaHUsI W >KU3HEHHBIX IIJIAHOB C
yUu6TOM JINUHBIX UHTEPECOB M OOIIIeCTBEHHBIX TOTPEOHOCTEH.

JcTeTHYecKoe BOCIMHMTAHHUE: CIIOCOOHOCTHIO K 3MOLMOHATBHOMY W 3CTETHUECKOMY
BOCTIPUSITUIO MaTeMaTWYeCcKuX OOBeKTOB, 3a/ad, peLlieHWid, pacCyKIeHWi; YMeHHUIO
BU/IeTh MaTeMaTHuyeckKre 3aKOHOMEePHOCTH B UCKYCCTBe.

IleHHOCTM HAYYHOr0 MO3HAHUA: ODUEHTal[Mell B [esiTeIbHOCTU Ha COBPEMEHHYIO
CUCTeMY HAayYHBIX Mpe/ICTaBIeHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Ue/lOBeKa,
TIPUPO/IbI U 0011leCcTBa, MIOHUMaHHWEM MaTeMaTHyecKoW HayKu Kak cepbl uesoBeuecKou
JesiITeIbHOCTH, 9STarioB €€ pa3BUTHS U 3HAUMMOCTH i Pa3BUTHUS LMBUIU3alUY;
OB/IaJileHHeM SI3bIKOM MaTeMaTUKHM W MaTeMaTUueCKOW Ky/JbTypOul KakK CpeJCTBOM
TO3HAaHUSI MWpa; OB/aJleHMeM TPOCTeHIIMMUA  HaBblKAMU  MCCJ/Ie[0BATeIbCKOMN
JesITe/IbHOCTH.

®du3nyeckoe BocnuTaHue, ¢GopMupoBaHue Ky/IbTYPbl 3l0pOBbSI U 3MOLHOHA/IHLHOT0
0J1aromo/Iyuusi: TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUeCKre 3HaHWs B MHTepecax CBOero
3/]0POBbsI, BeJIeHUs 3/0pPOBOTr0 OOpa3za >XKM3HM (370pOBOe MUTaHWe, cOasaHCUPOBAHHBIM
PEXXUM 3aHATUN u OT[IbIXa, pery/isipHasi du3nueckas aKTHBHOCTD);
c(hOpPMHPOBAHHOCTBIOHABBIKA pedJIeKCUH, TIPU3HAHWEM CBOEro TMpaBa Ha OLIMOKY M
TaKOro >Ke MpaBa JIpyroro uejoBeKa.

JKo/IoruuecKoe BOCITUTAHUE: OpHEeHTalell Ha NpuMeHeHre MaTeMaTUUeCKUX 3HaHWMN
JJIsT pellleHrsi 3a/ad B 00/IaCTM COXPAaHHOCTH OKDY>Karollled cpe[bl, TJIAHUPOBaHUS
TOCTYIIKOB U OLIEHKM HX BO3MOXHBIX TIOC/eACTBUM /i1 OKpY’Karolel cpefbl;
0CO3HaHHEeM T/1I06aTbHOr0 XapaKTepa 3K0JI0OTHYeCcKUX MTpo0sieM U MyTel UX pelieHus.
JINUHOCTHBIE Ppe3y/IbTaThl, O00ecHneuYMBAIOIIUAe aJanTalui0 o0ydyaromerocsi K
U3MEHSAIIINMCS YC/IOBUAAM COLIMA/IbHONM M NPUPOJHON CpeAbl: TOTOBHOCTHIO K
JEUCTBUSIM B YC/IOBUSAX ~ HEONpeJe/IEHHOCTH,  TIOBBIIIEHWIO  YPOBHS  CBOel
KOMITeTeHTHOCTH uepe3 MPaKTUUeCKyl0 [esiTe/IbHOCTb, B TOM UMC/ie YMEeHUe YUUThCS Y
IPYTUX Jrofied, npruobpeTratb B COBMECTHOM /leSITe/TbHOCTA HOBBbIe 3HAHWS, HABBIKM U



KOMIIeTeHIIMA U3 OMbITa [PYTUX;He00X0JUMOCThI0 B (JOPMUPOBAHUM HOBBLIX 3HAHWH, B
TOM uKc/ie (OpMy/IMPOBaTh WJIEM, TIOHATHUS, TUTIOTE3bI 00 00BEKTAX U SBIEHUSX, B TOM
ylicje paHee He U3BeCTHBIX, OCO3HaBaThb Je@ULUTbI COOCTBEHHBIX 3HAHUU U
KOMITeTEHTHOCTeH, TIaHNPOBaTh CBOE pa3BUTHeE; CIIOCOOHOCTHIO OCO3HABAThH CTPECCOBYIO
CUTYyaLU0, BOCIIPUHMMATh CTPECCOBYHO CHUTYaL[MIO0 KakK BbI30B, TPeOYIOIIUN KOHTPMep,
KOPPeKTUpPOBaTh TMPUHUMaeMble pellleHust U [elcTBUs, (HOpMYJHUPOBaTh U OL[€eHUBAaTh
PUCKH U NIOC/Ie/CTBUS, GOPMUPOBATH OTIbIT.

MeTanpegMeTHbIe pe3y/abTaThl:

5 K1acc

1) YHusepcanbHble no3HasamebHble delicmausi obecneyugarom ¢popmuposaHue 6a3o8bix
KO2HUMUBHBIX Npoyeccos odyuaroujuxcs (ocgoeHue Memooo8 NO3HAHUS OKPYHCcarouje2o mupd;
npumeHeHue 102u4ecKux, uccaed008amenbCcKUX onepayuti, ymeHuli pabomams ¢ uHgopmayuetl).

ba3oBble 1oruyecKue JeMCTBUSA:

BBISIBJIATh M XapaKTepH30BaTb CYIIleCTBeHHbIe TPHU3HAKKW MaTeMaTUYeCcKUX OOBeKTOB,
TIOHSITUN, OTHOILIEHUW MeXAY TOHATUSAMM; (DOPMYIHMPOBaTh OIpe/e/ieHUs] TOHSITHM;
yCTaHaB/IMBaTh CYI[eCTBEHHBIM MPU3HAK KIaCCU(UKAIUM, OCHOBaHHMS /it 00001eHNs 1
CpaBHEHWUS;

BOCIIPUHUMATh, (HOPMY/TUPOBaTh Y Pe0OpPa30BbIBATh CYXK/EHUS:

BBISIBJIATH MaTeMaTU4YeCKue 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOpeYHs B (akTax,
JAHHBIX, HAOJTIO/IEHUSIX U YTBEP)KIEHUSX;

Jies1aTh BBIBO/IbI C UCIT0J/Tb30BaHUEM 3aKOHOB JIOTHKH, YMO3aK/IFOUeHUH T10 aHaJIOTHH;
TPOBO/IUTh CaMOCTOSATE/IbHO HEC/IOXKHBbIE JI0Ka3aTe/IbCTBa MaTeMaTHUeCKUX (DaKToB,
TIPUBOZMTE TIPUMEPBI 1 KOHTPIPUMEpPhI; 000CHOBBIBaTh COOCTBEHHBIE PACCY KIEHUS;
Ba3oBble ncciejoBaTe/IbCKUe AeHCTBUS:

WCMO/b30BaTh  BOTPOCHI  KaK  MCC/IeI0BaTeNbCKUHA ~ MHCTPYMEHT  [O3HaHWS;
(hopMyIMpOBaTh BOMPOCKI, apr'yMEHTUPOBATh CBOIO TIO3UILIMIO, MHEHUE;

MPOBOJIUTh TI0 CAMOCTOSITEJILHO COCTAaB/IEHHOMY TU/IaHY HECTOXHBIM SKCIepUMeHT,
He0bOosIbIII0e UCC/Ie/IOBaHKe TI0 YCTAHOBIEHHIO 0COOeHHOCTeN MaTeMaThuueckoro 00beKTa,
3aBUCUMOCTeN 00BEKTOB MEXy COOOH;

Pab6ora c uadopmanueii:

BbIOMpATh, aHA/M3UPOBATh, CHCTEMATHU3UPOBaThb W HMHTEPIIPETUPOBATh WH(OPMAILHIO
Pa3/IMYHbIX BUZOB U OPM TIPe/ICTaB/IeHUST;

BbIOMpaTh (hopMy TpeAcTaB/ieHUs UH(OPMAIUK U WUJUTFOCTPUPOBATh pelllaeMble 3a/iauu
CcXeMamy;

OLIEHWBATh HaZIEKHOCTh MH(MOPMAIIVU TI0 KPUTEPUSIM, TIPe/IJIOKEHHBIM YUHUTEIeM.

2) YHueepcanbHble KOMMyHUKamueHble Oelicmeusi obecneuusaiom c¢opMupo8aHHOCMb
COYUA/NbHBIX HABLIKOB 00YUarUUXCSL.

O6meHue:

BOCIIPUHUMAThL U (HOPMYJIUPOBATh CYX/EHUS B COOTBETCTBUM C YCJIOBUSIMH U LIeJISIMU
o0IL[eHUs; $ICHO, TOUHO, T'PaMOTHO BBIP&XAThb CBOIO TOYKY 3DEHUS B YCTHBIX W
MUCbMEHHBIX TEeKCTaX, [jaBaTh TOSICHEHUs TI0 XOAY pelleHus 3a7au, KOMMEeHTHPOBaTh
TIO/TyY€HHBIH pPe3y/ibTar;

B X0/le 00CY>KZIeHUsI 3a/]JaBaTh BOTIPOCHI 10 CYIIECTBY OOCY>KZIaeMOU TeMbl, TIpo0/ieMbl,
pelIaemMoii 3aJjaum, BbICKA3bIBaTh W/eH, HalleJIeHHbIe Ha TIOMCK PeIleHus; COTIOCTaBIATh
CBOU CY>KZEHUS C CY)KIEHUSIMH JPYTUX YUaCTHUKOB JMAIOra;

TIPe/ICTaB/ISAITh Pe3y/IbTAaThl PELIeHus 3ajauH.

CoTpyaHHuecTBO:

pacnpesieniATh BUALI paboT, JOroBapyuBaThCsl, 00CY>KIATh MPOLIECC U Pe3y/bTaT paboThI;
060011]aTh MHEHHSI HECKOTBKUX JIFO/IeH;

yuaCTBOBaTh B IPYMIIOBBIX hopMax paboThl (00CyKaeHus:, 00MeH MHEHHSIMH, MO3TOBbIe

LITYPMBI U JIp.).



3) YHueepcaibHble pe2yissmueHble Oelicmeusi obecneyugarom (opmMupO8aHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

CamoopraHu3anus:

CaMOCTOSITeJIbHO COCTaBJ/IATh IIJIaH, aJrOPUTM pellleHds 3ajaud (WId ero uacTh),
apryMeHTHpOBaTh U KOPPEKTUPOBATh BapUAHThI PellleHUi C Y4ETOM HOBOM MH(OPMaI[1H.
CaMOKOHTpOJIBb:

B/Ia/IeTh CII0COOaMH CaMOTPOBEPKH, CAMOKOHTPOJISI TpoLiecca W pe3ysbTaTa pellieHus
MaTeMaTHUeCKOM 3a/lauu;

OLleHUBaTh COOTBETCTBHE pe3y/bTaTa [esiTe/IbHOCTU MOCTaB/eHHON 11e/Id U YC/IOBUSIM,
HaXOJUTh OIINOKY.

6 ks1acc

1) YHueepcanbHble no3HaeamesibHble Oelicmausi obecneuusarom ¢opmuposaHue 6a3oebix
KO2HUMUBHBIX Npoyeccos odyuarowjuxcs (0ceoeHue Memoo08 NO3HAHUSI OKpyXHcaouje2o mupa;
npuMeHeHue /02uuecKux, uccaedoeamenbCKux onepayutl, ymeHutli pabomams ¢ uHgopmayueti).

Ba3soBble 1oruyecKkue JeicTBHA:

BLISIBJIATh M XapaKTepH30BaThb CYI|eCTBEHHbIE TIPU3HAKKW MaTeMaTUUeCKUX OOBEKTOB,
TOHSATUH, OTHOIIEHUH MeXAY TOHSATHUAMH; (OPMY/IUPOBaTh OIpPeJe/eHUs] TIOHSATHIA;
yCTaHaB/IMBaTh CYL[eCTBEHHBIM MPU3HAK KIacCU(PUKaLM, OCHOBaHUS AJisi 000011eHys 1
CpaBHEHWUS;

BOCIIPUHUMATh, (POPMY/TUPOBaTh U TIPe00pPa30BbIBATE CYXK/EeHUS:

BBISIB/IITH MaTeMaTHUYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3H W MPOTHBOpeurs B (hakTax,
JAHHBIX, HAOJTIO/IEHUSIX U YTBEP)KIEHUSIX;

Jies1aTh BBIBO/IbI C UCIT0/Tb30BaHUEM 3aKOHOB JIOTHKH, YMO3aK/IFOUeHUH T10 aHaJIOTHH;
MPOBO/IUTh CaMOCTOSATE/IbHO HEC/IOXKHBbIE JI0Ka3aTe/JbCTBA MaTeMaTHUeCKUX (DakKTOB,
TIPUBOZAUTE TIPUMEPBI ¥ KOHTPIIPUMepPhl; 000CHOBBIBaTh COOCTBEHHBIE PACCY KeHUS;
ba3oBble Hcc/ie/j0BaTe/IbLCKHE JJeHCTBUA:

WCTIONb30BaTh  BOTIPOCBI  KaK  MCC/IeOBaTe/NbCKUN ~ WHCTPYMEHT — [O3HaHWS;
(hopMynMpoBaTh BOTMPOCH], (PUKCHUPYIOIIHe MPOTHBOpeYre, Ipob/iemMy, apryMeHTHPOBATh
CBOIO TO3UIIUI0, MHEHHUE;

MPOBOJIUTh TI0 CAMOCTOSITEJIbHO COCTaB/IEHHOMY TIUJIaHY HECTOXKHBIM 3KCTIepUMEHT,
He0boJIbIII0e UCC/IeIOBaHKe 110 YCTAHOBIEHHIO 0COOeHHOCTeN MaTeMaThuyeckoro 00beKTa,
3aBUCUMOCTeN 00bEeKTOB MeX/1y CO00i;

Pabora c uadopmarnuei:

BbIOMpATh, aHa/JW3UPOBaTh, CHCTEMATU3UPOBaTb W HMHTEPIIPETHPOBaTh HMHGMOPMAIIHIO
Pa3/IMUHbIX BUZIOB U (POPM TIpe/ICTaB/IEHUS;

BbIOMpaTh (hopMy TipefcTaB/ieHUss UHGHOPMAIUM U UJUTFOCTPUPOBATh pelllaeMble 3aaur
cxXeMaMy;

OLIEHUBATh Ha/IEXKHOCTh MHGMOPMALIUY TI0 KPUTEPHSIM, TIPeZJIOKEHHBIM YUUTEIEM.

2) YHugepcanbHble KOMMYHUKamueHble Oelicmeusi obecneyugarom C@opMupo8aHHOCMb
COYUA/IbHbIX HABbIKOB 0OYUArOUWUXCS.

Ooenue:

BOCIIPUHUMATh U (OPMYJTUPOBaTh CYX/IE€HUSI B COOTBETCTBUM C YCJIOBUSMHU U LIeJISIMU
o0IIleHus; $ICHO, TOYHO, TPAMOTHO BBIP&KAaTh CBOK) TOUKY 3pEHHS B YCTHBIX H
NMMCbMEHHBIX TEeKCTaX, JaBaTh TOSICHEHWSI TI0 XO/y peIleHUs 3a/jaud, KOMMEHTHPOBATh
TOTyYeHHBIN pe3y/IbTarT;

B XO/le 00CY>KIeHUs 3a/]aBaTh BOIPOCHI M0 CYIIIECTBY 00CY>KIaeMol TeMbl, TIPOOJIEMBI,
pelllaeMoM 3a/jauu, BbICKA3bIBaTh W/eH, HarleJieHHbIe Ha TIOWCK PelleHUs; COTIOCTaB/ISTh
CBOU CY>KZIEHUS C CY>KIEHUSIMH JIPYTUX YUaCTHUKOB JMAIOra;

TIPe/ICTaB/ISTh Pe3y/IbTaThl PellleHUs 3a/jauu.

CoTpyaHHuecTBO:

pacnpesieNniatTh BUALI paboT, JOroBapUBaThCsl, 00CY>KJATh MPOLIECC U Pe3y/bTaT paboThI;
060011]aTh MHEHHSI HECKOTBKHX JIFO/IeH;



y4acTBOBaTh B IPYNIOBBIX opMax paboTsl (06CyKAeHus, 0OMeH MHEHUSIMH, MO3TOBbIe
LITYPMBI U JIp.).

3) YHueepcaibHble pe2yissmueHble Oelicmeusi obecneyugarom (opmMupo8aHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranu3anus:

CaMOCTOSITeJIbHO COCTaB/ISATh I7IaH, aJrOPUTM pelleHUs 3afaud (WIM ero 4acTh),
BbIOMpaTh Croco0® pelleHHsi C YUYETOM WMEIOIIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTel, apryMeHTHpOBaTb W KOPPEKTHMPOBaTb BAapUaHThl pellleHUd € y46TOM
HOBOI UH(OpMaLiU.

CaMOKOHTPOJIb:

B/aJieTh CriocobamMy CamMOTIPOBEPKH, CAMOKOHTPOJISI TpoIiecca W pe3y/bTaTa perleHust
MaTeMaTHh4YeCcKOU 3a/lauu;

OLleHMBaTh COOTBETCTBUE pe3y/bTaTa JAesTeJbHOCTH TOCTaBIeHHOMN Lied U YCIOBUSIM,
OOBSCHSTH IPUUMHBI JOCTVKEHUSI UJTH He JOCTYKEeHUS L1e/Td, HaXO/IUTh OLIHOKY.

7 Kjacc

1) YHueepcanbHble no3HaeamesibHble delicmausi obecneuusarom ¢opmuposaHue 6a3oebix
KO2HUMUBHBIX Npoyeccos odyuarowjuxcs (0ceoeHue Memoo08 NO3HAHUSI OKpPyHcaouje2o mupa;
npuMeHeHue 102Uu4ecKux, Ucc1e0o8amenbCKUX onepayuli, ymeHuli pabomams ¢ uHgopmayueli).

Ba3oBble 1oruyecKue JeiCTBUA:

BBISIB/ISITh M XapaKTePU30BaTh CYIECTBEHHbIe TPU3HAKM MaTeMaTHUYeCKHUX OOBEKTOB,
TOHATHH, OTHOLIEHUN MeXAY TMOHATUSIMM; (OPMY/IMPOBaTh OIpefesieHus] TOHSATUM;
yCTaHaB/IMBaTh CYLeCTBEHHBIA MPU3HaK KIacCU(UKaLM, OCHOBaHUS AJisi 000011eHrs 1
CpaBHEeHMsI, KpUTepUU MPOBOJMMOI0 aHa/13a;

BOCIIPUHUMATh, (OpPMy/IMpOBaTh M TIPe0Opa30BbIBATh CYXK/AEHUS: YTBepUTe/bHbIe U
oTpUlLIaTe/bHbIE, e[UHUUHBIE, UaCTHBIE U 0011[1e; YC/IOBHbIE;

BBISIB/IATH MaTeMaThyeckue 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeurs B (akTax,
JAHHBIX, HAO/TIOEHUSIX U YTBEPXK/eHUSX;

JleJlaTh BBIBOZBI C WCTIO/b30BAaHUEM 3aKOHOB JIOTUKHU, JeJYKTUBHBIX U WHIYKTUBHBIX
YMO3aK/IH0UeHHH, YMO3aK/IF0ueHUi 10 aHa/loT1y;

pa3burpath JjoKa3aTenbCTBa MaTeMaTUUeCKUX yTBepKJeHUH (TIpsiMble U OT MPOTUBHOIO),
TPOBOJIUTH CaMOCTOSITE/IbHO HEeCJIOKHBbIE JI0Ka3aTe/JibCTBa MaTeMaTHUyeCKUX (DaKToB,
BBICTPavBaTh apryMeHTallii0, MPUBOJUTL MPUMepbl U KOHTPIIPUMepPbl; 0O0CHOBBIBAThH
COOCTBEHHBIE PAaCCYXKAEHUS;

BbIOMpaTh Croco6 peieHus yueOHOM 3a7aud (CpaBHMBAaTh HECKOJIbKO BapUaHTOB
peliieHUs], BbIOMpaTh Haubosiee TIOAXOASAIIMM C YUETOM CaMOCTOSITENbHO BbIJe/IeHHBIX
KpUTEepUEB).

Bba3oBble ncciefoBaTe/bCKHe JeMCTBUA:

WCTIONb30BaTh ~ BOTIPOCBI  KaK  HWCC/IeOBaTe/NbCKUN ~ MHCTPYMEHT  T[O3HAHWS;
(hopMynMpoBaTh BOIPOCHI, (PUKCUPYIOIFE TIPOTUBOpPeUNe, MpobieMy, CaMOCTOSTETBHO
yCTaHaB/IMBaTh WCKOMOe U JlaHHOe, (hOpMHDPOBaTh TMIIOTe3y, apryMeHTHUpPOBaTh CBOMO
TO3UILINI0, MHEHUE;

MPOBO/IUTh TI0 CAMOCTOSITE/IbHO COCTaB/IEHHOMY TIJIaHY HEeCTOXKHBIM 3KCIepUMEHT,
HeOOoJIb1II0e UCC/IeZIOBaHKe TI0 YCTAaHOBJ/IEHUIO 0COOEHHOCTe MaTeMaTHueckoro 00beKTa,
3aBUCUMOCTe 00BEKTOB MeXXy COOO0M;

CaMoCTOSITe/IbHO  (hopMy/MpOBaTh  0000I[eHHsT W BLIBOABI TI0  pe3y/ibTaTam
TIPOBe/IEHHOT0 HAOJII0/IeHsl, UCC/IeIoBaHUs], OLIeHHWBaTh JOCTOBEDPHOCTb IOJyUeHHbIX
pe3y/bTaToB, BLIBO/IOB M 0000IIeHMIA;

Pab6ora c uadopmanueii:

BbIOMpATh, aHA/IM3UPOBATh, CHCTEMATHU3WPOBaThb W HMHTEPIIPETUPOBaTh WH(MOPMAIIHIO
Pa3/INYHBIX BUIOB U (hOPM TIpe/ICTaB/IeHuS;

BbIOMpaTh (opMy TpefcTaB/ieHUss UHGOPMALUM U WIUTIOCTPUPOBATh pelllaeMble 3aauud
cXxeMaMH, iMarpaMMaMu, UHOM rpaykoit 1 uX KoMOWHaLUsSIMY;



OLIeHMBaTh HaZIE)KHOCTh MH(OPMAIUM TI0 KPUTEPUsM, Tpe/JIOKeHHbIM yYUTeeM WU
chOopMYMPOBaHHBIM CAMOCTOSITETHHO.

2) YHugepcanbHble KOMMyHUKamueHble Oelicmeusi obecneuusaiom c¢opmMupoeaHHOCMb
COYUA/NbHBIX HABLIKOB 00YUarUUXCSL.

Oo01enue:

BOCIIPUHUMATh U (DOPMYJTUPOBATh CYX/EHUS B COOTBETCTBUM C YCJIOBUSIMU U LI€JISIMU
o0IL[eHUs; $ICHO, TOUHO, T'PaMOTHO BBIP&KAThb CBOIO TOYKY 3DEeHHs] B YCTHBIX W
MMMCbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS T0 XO/y pelleHus 3a/laud, KOMMeHTUPOBAaTh
TIO/TyYeHHBIN pe3yJibTar;

B X0/le 00CY)K/IeHUS 3a/jaBaTh BOMPOCHI TI0 CYIeCTBY 00Cy>KJaeMoi TeMbl, IMpobieMsbl,
pelllaeMOM 3a/laud, BbICKA3bIBaTh WJIEM, Halle/leHHbIe Ha TIOMCK DeIlleHus; COTIOCTaBISITh
CBOU CY)KIEHUSI C Cy)K/IeHUSIMU IPYTUX yYaCTHUKOB /iMasiora, 00Hapy>KUBaTh pa3/inuve u
CXO/ICTBO TIO3ULIMM; B KOppeKTHOM ¢opme ¢GOpMyIMpoBaTh pa3HOr/acusi, CBOU
BO3Pa)XeHWUS;

TIpeJCTaB/sATh Pe3y/bTaThl PelleHusl 3afiaud, SKCIepuMeHTa, WCC/eloBaHUs, TPOEKTa;
CaMOCTOSITe/IbHO BbIOMpaTh (OopMar BBICTYIIEHUs C YYETOM 3ajiau Tpe3eHTalyd U
0CO00EHHOCTEH ayUTOPHH.

CoTpyaHHnuecTBO:

TIOHUMATh M MCI0JIh30BaTh MPEUMYIIeCTBa KOMaH/JHON ¥ MHAWBUYaTbHON paboThI MpH
peillleHMM  y4uyeOHBIX ~ MaTeMaTHUeCKMX 3ajau; [PUHUMATh LeJib  COBMECTHOM
JesITeNTbHOCTH, pacrpezesisiTh BUIbl pabOT, [JOroBapuBaThCsi, OOCYKZATb TIPOLIeCC U
pe3ysibTat paboThl; 06001aTh MHEHHST HECKOJIBKUX JIFOZeH;

y4acTBOBaTh B IPYMIIOBBIX hopMax paboThl (00CyKaeHusi, 00MeH MHEHHSIMU, MO3TOBbIe
IITYPMBI ¥ Ip.); BBITIOJIHATH CBOIO UacTb pabOThl ¥ KOOPAWHHWPOBATH CBOU [I€HCTBUS C
OPYrYIMH 4ieHaMH KOMaH/bI; OLIeHMBATh KauyeCTBO CBOEro BKJIaZla B OOIMI TIPOAYKT T10
KpUTepusiM, ChOpMY/TMPOBAHHBIM yUYaCTHUKaMHU B3aUMOJeCTBUSI.

3) YHueepcanbHble pe2ynsimueHble Oelicmeusi obecneuusardm GopmMuposaHue CMbICAI08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCTIU.

Camoopranu3anus:

CaMOCTOSITeJIbHO COCTaBJ/IATh IIJIaH, aJrOPUTM pellleHds 3ajaud (WIA ero uacThb),
BbIOMpaTh CIroco0 pelleHWss C YUETOM MMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MO>XHOCTeM, apryMeHTHPOBaTh W KOPPEKTUPOBAaTh BapUaHTHI DEIIeHUM C yUuETOM
HOBOW MH(OpMaLIUU.

CaMOKOHTpOJIb:

B/IQ/IeTh CIIOCOOaMH CaMOTIPOBEPKU, CAMOKOHTPOJISI MpOLiecca W pe3ysibTaTa perieHust
MaTemMaTHUUYeCKOU 3a/lauu;

OLIeHMBaTb COOTBETCTBHE pe3y/bTaTa /esTeJbHOCTH MOCTaB/IeHHOM 1Ie/d U YC/IOBUSIM,
00BSICHATD TIPUUWHBI JOCTVKEHUS WK He OCTYKeHUs 1Ie/Th, HaXOWUTh OLIUOKY, /aBaTh
OLIeHKY MPUOOPETEHHOMY OTIBITY.

8 Knacc

1) YHueepcanbHble no3HaeamesibHble delicmausi obecneuusarom ¢opmuposaHue 6a3oebix
KO2HUMUBHBIX Npoyeccos odyuarowjuxcs (0ceoeHue Memoo08 NO3HAHUSI OKPYXHcaouje2o mupd;
npumMeHeHue n02u4ecKux, UCc1e008amenbCKUX onepayuti, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBble 1oruyeckKue /ieiicTBUA:

BBISIB/IATh U XapaKTepu30BaTb CYIIleCTBeHHbIe TPU3HAKKW MaTeMaTHuecKuxX O00BeKTOB,
MOHATUW, OTHOLUEHUM MeXXJy TMOHATUSIMY; (DOPMY/IMPOBaTh OMpeZe/ieHusl TOHSATUM;
yCTaHaB/IMBaTh CYIIeCTBEHHBIN MPHU3HAK K/IaCCU(PUKALMHU, OCHOBaHUS il 00001meHus 1
CpaBHEeHUs, KpUTepUX NPOBOAUMOrO aHa/In3a;

BOCITPYHUMATh, ()OPMY/IMPOBATh W TIPeoOpa3oBLIBATh CY)KIEHHUS: YTBepAWUTe/NbHbIE U
OTpULaTe/bHbIe, AMHUYHbBIE, YACTHBIE U O0II1e; YC/IOBHBIE;

BBISIB/ISITH MaTeMaTH4yeCKue 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeUHs B (hakTax,
JAHHBbIX, HaO/MIOZIEHUsIX W YTBeP)KAEHUsX; TpeAjaraTb KPUTEPUU [/isi BBISBJIEHUS
3aKOHOMEpPHOCTeN ¥ MPOTHUBOPEeYNH;



JlesiaTh BBIBOZIBI C WCTO/b30BaHUEM 3aKOHOB JIOTUKH, JeYKTUBHBIX U WHIYKTUBHBIX
YMO3aK/TFOUeHUH, YMO3aK/TFOUeHHH 110 aHaIOT UK,

pa3buparh [joKa3aTenbCTBa MaTeMaTUUeCKUX yTBepsKJeHUM (TpsiMble U OT TIPOTHUBHOTO),
TIPOBO/IUTh CAMOCTOSITE/IbHO HECJIO)KHbIe [l0Ka3aTelbCTBa MaTeMaTHuecKUX (DakKToB,
BLICTPAMBATh apryMEHTAIlWI0, MPUBOJUTh MPUMEPbl M KOHTPIPUMEPBI; 000CHOBLIBAThH
coOCTBEHHBIE PACCYXKAEHUS;

BbIOMpATh CrOCOO peleHUs yueOHOW 3a7auu (CpaBHMBAaTh HECKOJBKO BapHAHTOB
pellieHys, BIOUpaTh Hanbosiee TMOAXOAIIMNA C YUYETOM CAaMOCTOSITE/ILHO BbIZIeJIEHHBIX
KputepreB). ba3oBble Hcc/1ef0BaTe/IbCKHeE AeHCTBUA:

WCTIOb30BaTh  BOTPOCHI  KaK  MCC/IeI0BaTeNbCKUHA ~ MHCTPYMEHT  [O3HAHWS;
(hopMyMpoOBaTh BOIPOCHI, (PUKCUPYIOIHE TIPOTUBOpPEUHe, MPoOIeMy, CaMOCTOSTETBHO
yCTaHaB/IMBaTh WCKOMOe U JlaHHOe, (hOpMHDPOBaTh TUIIOTe3y, apryMeHTHPOBaTh CBOO
TIO3UIINI0, MHEHUE,;

MPOBOJIUTH TI0 CAMOCTOSITEJIBHO COCTaB/IEHHOMY TIUJIaHY HECTIOXKHBIM 3KCTIepUMEHT,
HeOOobIIIoe UCC/IeZIOBaHKE 110 YCTaHOBIEHUIO 0COOEHHOCTeM MaTeMaTHueckoro 00beKTa,
3aBUCUMOCTeN 00BEKTOB MeXy COO0H;

camocTosiTesibHO  (hopMynvpoBaTth  000OIIeHWST U BLIBOABI TI0  pe3y/bTaTaMm
TIPOBeIEHHOT0 HAOJIIO/IeHNs], WCC/IeIoBaHUs], OLleHWBaTh JOCTOBEPHOCTDH IO/TyUeHHBIX
pe3y/bTaToB, BLIBOZIOB U 0000IIEHHH;

MTPOTHO3UPOBAaTh BO3MOKHOE Pa3BUTHeE TIPOLIECCa, a TAK)Ke BBIABUTAThH MPEATIOI0KEHUS
0 €ro pa3BUTHH B HOBBIX yCJIOBUSIX.

Pabora ¢ undopmaiiueii:

BBISIBJIATh HEJOCTaTOYHOCTh U U30BITOUYHOCTH UH(OPMAIIVH, JAHHBIX, HEOOXOAUMBIX JIJIsI
pelleHts 3a/jauu;

BbIOMpATh, aHa/IM3UPOBaTh, CHCTEMATHU3WPOBaTb W HMHTEPIIPETHPOBaTh WH(MOPMAIIHIO
pa3/IMYHbIX BUZJOB U POPM TIpeJCTaB/IeHNUs;

BbIOMpaTh (hopMy TpeACcTaB/ieHUss UH(OPMAIUK U WUJUTFOCTPUPOBATh pelllaeMble 3alauu
CcXeMaMH, ivarpaMMaMu, UHOH rpadyKoi 1 uX KOMOUHAIUSIMU;

OLIeHMBaTh HAZE)KHOCTh MH(OPMAI[UM TI0 KPUTEPUSM, TPe/IOKeHHbIM yUUTe/leM WU
chOopMyTMPOBaHHBIM CAMOCTOSITEJTEHO.

2) YHusepcanbHble KOMMYHUKamueHble Oelicmeusi obecneyugarom CGopmMupo8aHHOCMb
COYUA/IbHbIX HABbIKOB 0OYUArOUWUXCS.

Ooenue:

BOCIIPUHUMATh U (POPMYJIMPOBaTh CY)K/IeHUS] B COOTBETCTBUM C YCJIOBUSIMU U LieISIMU
o0IeHNs; $ICHO, TOUHO, T'PaMOTHO BBID&KAThb CBOIO TOYKY 3DeHHs B YCTHBIX U
MMUCbMEHHBIX TEeKCTaX, ZlaBaTh IOSICHEHUs 110 XO/Y pellleHUs 3aiaud, KOMMEHTHPOBATh
TOTyYeHHbIU pe3y/IbTarT;

B XO/le 00CY>KIeHUs 3a/]aBaTh BOIPOCHI 0 CYIIIECTBY 00CY>KIaeMo¥ TeMbl, TIPOOJIeMBI,
pelllaeMOU 3a/lauM, BbICKA3blBaThb W/, HalleJleHHbIe Ha MOWCK pelleHus; COMOCTaBISTh
CBOM CY)KJeHUsI C Cy)X/IeHUSIMHU /IDYTHUX yYaCTHHUKOB /iMasnora, 00Hapy)KBaTh pa3/inuve u
CXOACTBO TIO3ULMM; B KOPPEKTHOW (opme (QopMyaupoBaTh pa3HOIVIACUsl, CBOU
BO3DaKeHUS;

Npe/iCTaB/sATh pe3y/bTaThl pelleHusl 3a/jaul, SKCIIepUMeHTa, WCCAeJOBaHusl, TIPOEKTa;
CaMOCTOATE/ILHO BBIOMpPATh (hopMaT BBICTYIUIEHWsS C y4YETOM 3a/lau TIpe3eHTald |
0Cco0eHHOCTEH ayUTOPHH.

CoTpyaHHUeCTBO:

TIOHUMATh M MCIO/Ib30BaTh MPerMYIlecTBa KOMaHJHON ¥ MHAWBUAYAIBHON paboThl pu
pellileHMA  yueOHBIX MaTreMaTUYeCKUX 3ajiay; TPUHUMATh 1ieJib  COBMECTHOU
JieATeIbHOCTH, TIJIAaHUPOBaTh OPraHW3al[{I0 COBMECTHOW pabOThI, pacrnpesiensTb BUZbI
pabort, JoroBapuBaThCsl, 00CY)KJaTh TPOLieCC U pe3y/bTaT paboThl; 06001aTh MHEHUs
HECKOJIbKUX JIF0JIeH;

yuacTBOBaTh B I'PYMIOBBIX ¢opMax paboThl (06CyKaeHusi, 0OMeH MHEeHHSIMU, MO3TOBbIe
IITYPMBI U [Ip.); BBITIOJHATb CBOK 4YacTb paboThl M KOOPAMHHUPOBATH CBOU [I€HCTBUS C



APYrMMH uleHaMH KOMaH/bl; OLleHMBaTh KaueCTBO CBOEro BKJIaZla B OOLMI NPOAYKT I10
KpuTepusiM, chOopMy/IMPOBaHHBIM yYaCTHUKaMH B3aUMOZelCTBUSI.

3) YHueepcanbHble pezynsimueHble Oelicmeusi obecneuugarom popMuposaHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranu3anus:

CaMOCTOSITe/IbHO COCTaBJ/IATh TIJIaH, aJrOPUTM pellleHus 3ajaud (WId ero uacTh),
BbIOMpaTh CIIOCOO pelieHuss C Y4Y6TOM HMEIOIIUXCS PecypcoB W COOCTBEHHBIX
BO3MO>KHOCTEH, apryMeHTHPOBaTb W KOPPEKTHPOBATh BAPUAHTHI PEIIEHWH C YU4ETOM
HOBOU MHbOpPMaLUH.

CaMOKOHTpOJIBb:

B/aJieTh CriocobamMy CamMOTIPOBEPKH, CAMOKOHTPOJISI TpoIiecca W pe3y/bTaTa perleHust
MaTeMaTHUeCKOM 3a/lauu;

MIpeJBU/IETh TPYJHOCTH, KOTOPbIe MOTYT BO3HUKHYTb TP PEIleHUM 3a/jaud, BHOCHTb
KODPEKTHUBBI B [IeSITEJIbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/TLCTB, HAWJEHHBIX OINHOOK,
BBISIB/IEHHBIX TPYAHOCTEH;

OLIeHHMBAThb COOTBETCTBUE pe3y/ibTaTa AesTeJbHOCTU TOCTaBAeHHOW 1ie/Id U yCJOBUSIM,
00BSICHATD TIPUUWHBI JOCTV)KEHHS WK He IOCTYKEeHUs 11e/I1, HaXOUTh OLIHUOKY, /aBaTh
OLIEHKY ITPUOOPETEHHOMY OTIBITY.

9 ks1acc

1) YHueepcanbHble no3HaeamesbHble delicmausi obecneuusarom ¢opmuposaHue 6a3oebix
KO2HUMUBHBIX Npoyeccos obyuaroujuxcs (ocgoeHue Memooo8 NO3HAHUS OKPYHCarowje2o mupd;
npuMeHeHue /102udecKux, Uccae0o8amenbCKux onepayutl, ymeHutli pabomams ¢ uHgopmayueli).

ba3oBble loruyecKue JeMCTBUSA:

BLISIBJIATh W XapaKTepH30BaThb CYIleCTBeHHbIe TIPHU3HAKKW MaTeMaTUYeCKHuX O0O0BEKTOB,
TIOHSITUM, OTHOLLEHWN MeXJy TMOHATHUSMH; (OPMYIUPOBaTh OMpefe/ieHusl TOHSITUM;
yCTaHaB/IMBaTh CYIL€CTBEHHBIM MPU3HAK K/IaCCU(UKAIUM, OCHOBaHHMS /i1 0000IeHNs 1
CpaBHEeHWsI, KpUTEPUU TTPOBOJUMOT0 aHa/n3a;

BOCIIPUHMMATh, (hOpPMYy/JUpOBaTh U TIPe0Opa30BLIBATh CYXKAEHUS: YTBEPAUTE/bHbIE U
oTpuljaTe/ibHbIe, e IMHUUHbIe, YaCTHBIE U 00II[1e; YCIOBHBIE;

BBISIB/IATH MaTeMaTU4YeCKue 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TMPOTHUBOpeYHs B (akTax,
JAHHBbIX, HaOIOZEHUSIX W YTBEP)KAEHUSX; TIpe/siaraTb KPUTEPUU [/ BBISBJIEHUS
3aKOHOMEPHOCTeN 1 ITPOTUBOPEeUNi;

JleJlaTh BBIBOZIBI C WCTIO/Tb30BAaHUEM 3aKOHOB JIOTUKH, JeIYKTUBHBIX U WHIYKTUBHBIX
YMO3aK/TFOUeHHM, YMO3aK/TFoueHH 110 aHa/IoTHH;

pa3buparh [joKa3aTenbCTBa MaTeMAaTUUeCKUX yYTBEPKIeHU! (TIpsSMble U OT TIPOTUBHOTO),
MPOBO/IUTh CaMOCTOSITEIbHO HECJIOKHBbIE [l0Ka3aTe/lbCTBA MaTeMaTHUeCKuX (haKToB,
BLICTpaMBaTh apryMeHTAl[|i0, TIPUBOJUTEL TPUMeEpPbl U KOHTPIPHUMeEpPhl; 000CHOBLIBATh
COOCTBEHHBIE PAaCCYKAEHUS;

BbIOMpaTh crocob pellieHusi yueOHOW 3ajjauu (CpaBHUBAaThb HECKOTbKO BapUaHTOB
pellieHus, BbIOMpaTh Haubosee MOAXOASAIINANA C YUETOM CaMOCTOSITE/IbHO BbIIe/IEHHBIX
KpuTepueB). ba3oBbie ucc/iejoBaTeIbCKUe AefiCTBHS:

WCI0/Ib30BaTh  BOTIPOChI  KaK  HWCC/e/I0OBaTeNbCKUM ~ WHCTPYMEHT  TI03HAHUS;
(hopMyIMpOBaTh BOIPOCHI, (PUKCUPYIOIIKE TIPOTUBOpPEUKE, MPoOIeMy, CaMOCTOSITETBHO
yCTaHaB/IMBaTh WCKOMOE U JlaHHOe, (hOpMHPOBaTh TMIOTe3y, apryMeHTHPOBAaTb CBOIO
TIO3UI[1I0, MHEHUE;

MPOBO/IUTh TI0 CAMOCTOSITEJIBHO COCTaB/I€HHOMY IIJIaHY HEeCTIOXKHBIM SKCIIepUMEHT,
He0OOo/IbITIoe UCC/Ie/IOBaHKE TI0 YCTAHOBIEHHIO 0COOEHHOCTeN MaTeMaThuueckoro 00beKTa,
3aBUCUMOCTeHN 00bEKTOB MEX/y CO00i;

caMmocTosiTe/ibHO  (hopMyMpoBath  00OOIEHHST ¥ BBIBOJBI 110  pe3y/bTaTam
TIPOBEIEHHOT0 HAOJIIO/IeHNs], MCC/IeIOBaHUs, OI[eHWBATh JOCTOBEPHOCTDH TO/TyUeHHBIX
pe3y/IbTaToB, BLIBO/IOB M 0000IIeHMI;

MTPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TIPOLIECCA, a TAK)KE BBIABUTATh MPEATIOI0KEHUS
0 €ro pa3BUTHH B HOBBIX yC/IOBUSIX.



Pa6ora c uadopmanueii:

BBISIBJIATh HEJOCTaTOYHOCTh U U30BITOUHOCTh MH(MOPMAITVH, JAHHBIX, HEOOXOAUMBIX /IS
pelLleHNs 3a/jauy;

BbIOMpATh, aHA/IM3UPOBATh, CHUCTEMATHU3WPOBaThb W HMHTEPIIPETUPOBaTH WMH(MOPMAIIHIO
Pa3/IMUHBIX BUZOB U (hOpM TIpe/|CTaB/IeHNUs;

BbIOMpaTh (hopMy TipeAcTaB/ieHUss UHGOPMAIUM U WIUTFOCTPUPOBATh pelllaeMble 3aauu
CcXeMaMH, AMarpaMMaMu, HHOU rpadukoi ¥ uX KOMOMHALIUSIMU;

OLIeHMBATh HAJE&KHOCTh UH(POPMAIUKU 10 KPUTEpHUsIM, TNpPeJIoKeHHbIM yuuTesieM WU
chopMy/IMPOBaHHBIM CAMOCTOSITEJTEHO.

2) YHueepcanbHble KOMMYHUKamMueHble Oelicmeusi obecneuugarom chopmuposaHHOCMb
COYUA/NbHBIX HABLIKOB 00YUarUUXCSL.

Oo1enue:

BOCIIPUHMMATh U (OPMYJTUPOBaTh CYXX/IE€HUSI B COOTBETCTBUM C YCJIOBUSMHU U IIE/ISIMH
oO0IlleHus; $ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3peHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, ZiaBaTh IOSICHEHUS 110 XOAY pellleHUs 3afiaud, KOMMeHTHPOBATh
TI0JTyUeHHBIN pe3y/bTar;

B X0/le 00CY)K/IeHUS 3a/jaBaTh BOMPOCHI TI0 CYIeCTBY 00Cy>KJaeMoi TeMbl, IMpobieMsbl,
pelllaeMOM 3a/laud, BbICKa3bIBaTh WM, Halle/leHHbIe Ha TIOWCK PeIleHus; COTIOCTaBISTh
CBOU CY)KIEHUS C Cy)X/I€HUSIMU JIPYTUX YYaCTHUKOB /iMasiora, 00Hapy>KUBaTh pa3inyve v
CXOACTBO TIO3ULMM; B KOPPEKTHOW Qopme (opmMyaupoBaTh pa3HOIJaCcUsi, CBOU
BO3Pa)KEHMUS;

TIpeJCTaB/IsATh Pe3y/bTaThl PeIleHusl 3afiaud, SKCIepuMeHTa, WCC/eIoBaHMs, TIPOEKTa;
CaMOCTOSITe/IbHO BbIOMpaTh (OopMar BBICTYIJIEHWS C YYETOM 3aZiau Tpe3eHTalud |
0Cc00EHHOCTEH ayUTOPHH.

CoTpyaHHnuecTBoO:

MOHMMAaTh M MCIT0/Ib30BaTh MPEUMYIIIECTBAa KOMAHJHOW U MHAWBU/YabHOM pabOThI MU
pellileHMA  yueOHBIX MaTeMaTUYeCKHUX 3ajiau; TPUHUMATh IieJlb  COBMECTHOM
JieATeIbHOCTH, TIJIAaHUPOBaTh OPraHU3al[dI0 COBMECTHOW pabOThI, pacrpesiensTb BUZBI
paboT, JoroBapuBaThCs, 00OCY)KATh TPOIieCC W pe3y/bTaT paboThl; 006001aTh MHEHUS
HEeCKOJIbKUX JIIOIel;

yuacTBOBaTh B IPYMIIOBBIX hopMax paboThl (00CyKaeHusi, 00MeH MHEHHSIMHU, MO3TOBbIe
IITYPMBI ¥ [IP.); BBITIOJIHSTH CBOIO YacTb pabOThl U KOOPAWHUPOBATH CBOU [I€HCTBUS C
JPYTUMU 4/leHaMU KOMaH/Ibl; OL[eHMBATh KaueCTBO CBOETO BK/Iajia B OOIUH TIPOAYKT IO
KpUTepHsiM, C(hOPMY/TMPOBAHHBIM yYaCTHUKAMH B3aUMOZEHCTBUSI.

3) YHueepcanbHble pe2ynssimueHble Oelicmeusi obecneuusarom GopmMuposaHue CMbICI08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCHIU.

Camoopranu3anus:

CaMOCTOSITeJIbHO COCTaB/ATh IIJIaH, aJrOPUTM pellleHds 3ajaud (WId ero uacThb),
BbIOMpATh CIOCOO pellleHUss C yUY€TOM HMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MO>XHOCTeM, apryMeHTHUPOBaTh W KOPPEKTUPOBAaTh BapUaHThHI DEIIeHUM C yUuETOM
HOBOW MH(OpMaLUHU.

CaMOKOHTpOJIb:

B/IQ/IeTh CIIOCOOaMH CaMOTIPOBEPKU, CAMOKOHTPOJISI MpOLiecca W pe3ysbTaTa pelieHust
MaTemMaTHUUYeCKOU 3a/lauu;

TpeIBU/IeTh TPYAHOCTH, KOTOPbIe MOTYT BO3HHWKHYThH TIPU peIIeHUd 3a/lauM, BHOCHUTh
KOPPEeKTUBBI B [JIeSITe/TbHOCTh Ha OCHOBe HOBBIX OOCTOSATeNbCTB, Hal/leHHBIX OIIMOOK,
BbISIBJIEHHBIX TPY/JHOCTEN;

OLIeHMBaTh COOTBETCTBHE pe3y/bTaTa /esTeJIbHOCTH IOCTaB/eHHOU 1Ie/Id U YCJIOBUSIM,
0OBSICHSTH TIPUUMHBI AOCTHXKEHUS UK He OCTYKEHUS 1[e/Th, HaXO[UTh OLMOKY, aBaTh
OLIEHKY TTPUOOPETEHHOMY OTTBITY.

IIpegMeTHBbIe pe3y/bTaThl:
5 kjaace



Apudpmeruka. Uncsia v BbIYUCICHUSA

[ToHnMaTh ¥ MPaBWIBHO yIOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATYPaIbHBIMU YHCITAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

CpaBHHMBaTh M yHNOPSAJOYMBATH HATypaJIbHbIE YHMCIA, CPAaBHUBATh B MPOCTEUILINX
cirydasix OObBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

COOTHOCUTh TOYKY Ha KOOPJAMHATHOW (YHCIIOBOHM) MPSIMOM C COOTBETCTBYIOIIUM €i
YHCIIOM M M300pa)kaTh HATypajbHBIE YHCIIAa TOYKAMU HAa KOOPAMHATHOM (YHCIIOBOI)
IIPSIMOM.

BrimonusaTe apudgmeTrueckue IeiHCTBUS ¢ HaTypalbHBIMU YHCIIaMU, C OOBIKHOBEHHBIMU
Opo0siMi B MpocTeHmMX ciydasx. 6 BBINOIHATH NMPOBEpKY, MPUKHIKY pe3yibTara
BBIYMCIICHU.

OxkpyrisaTh HaTypajibHbIC YHCTIA.

Pemenne TeKCTOBBIX 32124

Pemate  TekcTOBBIE 3amaud  apu(METHUECKHMM  CIIOCOOOM M €  I[TOMOIIBIO
OpPTraHU30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, copepikalime 3aBUCHMOCTH, CBSI3BIBAIOINME BEIMYMHBI: CKOPOCTH,
BpeMs, PACCTOSIHUE; 11€Ha, KOJIMYECTBO, CTOUMOCTb.

M cronp30BaTh KpaTKue 3aiCH, CXEMBbI, TAOIHUIIbI, 0003HAUYEHUS MIPH PEIICHUH 33]1a4.
[Tonb30BaTbcsi OCHOBHBIMH €IMHHMIIAMH HM3MEPEHHsS: IIEHBI, MAacChl; PacCTOSHHA,
BPEMEHH, CKOPOCTH; BBIPAKaTh OJJHH €AWHUIIBI BEIMYUHBI Yepe3 APYTHeE.

W3Bnekarh, aHAIM3UPOBATh, OIICHUBATH WH(POPMALINIO, TIPEICTABICHHYIO B TabiuIe, Ha
CTOJIOYATOW AMarpamMme, MHTEPIPETHPOBATH IPEICTABICHHBIC TaHHBIC, MCIIOIb30BATh
JaHHBIC TTPH PELICHUH 33/1a4.

Harasgnas reoMeTpust

[Tonb30BaTbesl r€OMETPUYECKUMH TOHSATHUSIMH: TOYKa, NIpsAMas, OTPE30K, Jyd, Yrod,
MHOT'OYTOJIbHUK, OKPYXHOCTb, KPYT.

[TpuBOANTE TIpUMEPHI OOBEKTOB OKPY)KAIOLIETO MHpA, UMEIOMUX (opMy H3ydeHHBIX
reOMETPHUECKUX (DUTyp.

Hcnonp30BaTh TEPMHUHOJOTHIO, CBA3aHHYIO C yIJIaMH: BepIIMHA CTOPOHA; C
MHOTOYTOJIbHUKaMHU: Yrojl, BEpIIMHA, CTOPOHA, AMAroHajb, C OKPY)KHOCTBIO: PaaHYyC,
IaMeTp, IEHTP.

N300pakaTb U3y4eHHbIE T'€OMETpHuYecKHe (UIypbl Ha HEITMHOBAHHOW M KJIETYaTOU
Oymare ¢ IOMOIIbIO LIUPKYJIS U JTUHEHKU.

HaxonuTh UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBIO JIMHEHKH,
CTPOUTB OTPE3KH 3aJJaHHOM JITMHBI; CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajiuyca.
Hcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB TPSMOYTOJIbHWKA, KBajpaTa sl HX
MOCTPOEHMSI, BEIYUCIICHUS TIIOMIATN U IEpUMETpa.

BbruucnaTe nepuMmeTp U IUIOmab KBaapaTa, MpsMOYrojbHHUKA, (PUTyp, cOCTaBIEHHBIX
U3 IPSMOYTOJILHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KJIeT4aToi Oymare.
[Tonp30BaTbCsi OCHOBHBIMH METPUYECKUMHU €IUHHUIIAMH M3MEPEHHsI JUIMHBI, TUIONIA]IH;
BBIpA)XaTh OJHH €AMHUIIBI BEJIMYHHBI Yepe3 ApyTHe.

Pacnio3HaBaTh mapasienenunes, Kyo, MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, pedpo
rpaHb, U3MEPEHNUs; HAXOJUTh U3MEPEHUs Mapajulesenumneaa, Kyoa.

Brrancnare 00b€M KyOa, mapaisienenunesa mo 3aJaHHbBIM H3MEPEHHSIM, MOJIb30BaThCS
eIMHUIIAMU U3MEPEHUs 00bEMa.

Pemrate HecioXHBIE 3a/1a4 HA H3MEPEHHE T€OMETPHUECKUX BEITMUMH B MPAKTHUECKUX
CUTYaIHsX.

6 kiIacc
Yuciia 1 BLIYUCICHUA

3HaTh U IIOHUMAaTh TCPMUHBI, CBA3AHHBIC C PA3JIMYHBIMU BUAAMU YUCCIT U crocodamMu ux
3aIllucCu, NePpexXoauTh (CCJ'II/I 9TO BOBMO)KHO) OT OJIHOH (I)OpMBI 3allMCHu 4YHucJjia K I[perf/'I.



CpaBHMBaTh M YNOPSIOYMBATH Li€JIble YUCa, OOBIKHOBEHHBIE U JECATUYHBIE JPOOH,
CpaBHHUBATL YK CJIa OJHOTI'O U PA3HBIX 3HAKOB.

BeinonHATe, coderas ycTHbIE UM MHCbMEHHBbIE NPUEMBI, apupMeTHUECKHE NEHCTBUA ¢
HaTYpaJIbHBIMM W LEJIBIMH 4YHCIAMH, OOBIKHOBEHHBIMH M JIECATUYHBIMU JAPOOSMH,
IMMOJIOKUTCIIBHBIMHA U OTPULATCIIbHBIMHA YU CJIAMU.

BbruncnsaTe 3HAa4YCHMS YHCIOBBIX BBIPAKCHUMW, BBINOJIHATH IPUKUAKY W OLICHKY
pe3yabTaTa BbIUYMCIEHUH; BBINOJIHATh IPEOOpPa30BaHUS YHMCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu(METHUECKUX ACUCTBUI.

CoOTHOCUTh TOUKY Ha KOOPAMHATHOW NPAMOM C COOTBETCTBYIOUIMM €M YHUCIOM U
n300pakaTh YUClla TOYKAMU Ha KOOPAMHATHOM MPSAMON, HAXOUTh MOYJIb YUCIIA.
COOTHOCUTH TOYKM B MNPSAMOYIOJIbHOW CHUCTEME KOOPAMHAT C KOOpAUHATAMM STOU
TOYKH.

OKpyrisaTh Lieble Yhciia U JeCATUYHbIE JPOoOU, HAXOAUTh IPUOIMKEHUS YUCell.

YucnoBble 1 OyKBeHHbIE BbIPAKEHUSA

[TonumMate U ynorpeOyisiTh TEPMUHBI, CBSI3aHHBIE C 3aMHUCHhIO0 CTENEHU YUCIIA, HAXOAUTh
KBaJpaT W KyO uwWcia, BBIYMCIATH 3HAYCHUS YHUCIIOBBIX BBIPAKECHHM, COJEPIKAIINX
CTETIEHU.

[Tonb30BaThCs MpU3HAKAMU JETUMOCTH, PACKIIAbIBaTh HATypaIbHbIC YKCIIa HA TIPOCThIE
MHOKHUTEIIH.

[Tonb30BaTbes MacITabOM, COCTABIATh IPONOPLUN U OTHOLIEHHUS.

Hcnonb3oBath OYKBBI JUIsi OOO3HAYEHHS 4YHCEI TMPU 3aMUCH  MaTeMaTHYECKUX
BBIPQKCHHUH, COCTABJIATh OYKBEHHBIC BBIPXKCHUS W (POPMYIBI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPOKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE MMOJCTAHOBKH U MTPe0Opa3OBaHus.
Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TeKCTOBBIX 3a1a4

Pemiate MHOrOIIAroBble TEKCTOBBIE 3a7jaull ApU(PMETUIECKUM CIIOCOOOM.

Pemate 3agaum, CcBs3aHHbIE C OTHOILIEHUEM, IPONOPLHOHAIBHOCTBIO BEIMYUH,
IIPOLIEHTAaMU; pelllaTh TPY OCHOBHBIE 33/1a4M Ha IPOOU U MPOLIEHTHI.

Pemats 3amaum, coxpep:kaliue 3aBUCUMOCTH, CBS3BIBAIOLIUE BEJIMYUHBI: CKOPOCTH,
BpeMs, pacCTOSHUE, IIeHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAMUTEIBHOCTb, BpEMs,
o0béMa paboThl, HCIONB3YSd apUPMETHUECKHE JEHCTBHUS, OLEHKY, NPUKHUIKY;
I0JIB30BAThCS EAMHUIIAMU NU3MEPEHUS COOTBETCTBYIOIUX BEJIUYHH.

CocTaBnsiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3aa4H.

W3Bnekaty mH(pOpMalMIO, MPEICTABICHHYIO B Ta0JIMIIaX, Ha JIMHEHHOW, cTOiO4YaTON
WIM  KPYroBOoW  JuarpamMmax, HMHTEPIPETUPOBATH  NPEJCTABICHHbIE  JaHHbBIE;
WCII0JIb30BaTh JAHHBIE IIPU PELICHUH 3a/1a4.

[IpencraBisTh MHPOPMALIHIO C TOMOIIBIO TaOJIUL, TMHEHHON U CTOJI0YATON AUarpamm.

Harasaanas reomMeTrpusi

[TpuBOANTE TpHUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpa, MMEIOUIMX (HOpMy HM3YUEHHBIX
TE€OMETPHUECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (QUTYp, MpPHUMEPbl paBHBIX U
CUMMETPUYHBIX QUTYP.

N300pakaTb ¢ HOMOIIBIO IMPKYJs, JUHEHKH, TpaHCHOPTHpa Ha HEIMHOBaHHON H
KJIeTyaTol Oymare H3ydeHHbIE IUIOCKME TeoMeTpuuyeckue (Urypbl U KOH(Urypaluu,
CUMMETpPUYHbIE (PUTYPBI.

[Tonp30BaTbcss TEOMETPUUECKUMH  TOHATHUSMHU: PAaBEHCTBO (UIYp, CHMMETpUS;
HCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C CHMMETPHEW: OCb CHMMETpPHUHU, LIEHTP
CUMMETpPUHU.

HaxonuThe BEIWYMHBI YIJIOB U3MEPEHHEM C IOMONIBIO TPAHCIIOPTHUPA, CTPOUTH YIJIBI
3aIaHHOM BEJIMYMHBI, I0Jb30BaThCS MPU PEIICHWHM 33Jad TpajyCHONM MEpOH YIJIOB;
pacro3HaBaTh Ha YepPTEKaX OCTPbIN, IPSIMOU, pa3BEPHYTBIM U TYIIOU YIJIBL.

BbIUMCIATE IMHY JTOMAaHOW, NEPUMETP MHOTOYTOJIbHUKA, MOJb30BaThCA €AMHULAMU
W3MEPEHMS JUIMHBI, BBIPAXaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.



e Haxomuts, UCHONIB3Ys YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXAY IBYMs TOUYKAMH,
OT TOYKH J0 NIPSIMOM, JJIMHY IIyTH HA KBAJPATHOU CETKE.

e Bpluncnate 1iomanbs (GUryp, COCTABICHHBIX M3 MPSIMOYIOJIbHHUKOB, HCIOJIb30BATh
pa3OueHue Ha NpPAMOYTOJIBHUKM, Ha paBHble (UIYpbl, JOCTpauBaHUE [0
IIPSIMOYT'OJIBHUKA; II0Jb30BaTbCsl OCHOBHBIMM €IMHMIIAMH HW3MEPEHHs IUIOLIAMM;
BBIPAXKaTh OJJHU €IMHULBI U3MEPEHUS TUIOIIALU YepE3 APYyTHE.

e Pacno3HaBaTh Ha MOJEIISAX U U300paKEHUSIX MUPAMUIY, KOHYC, IIMIUH/IP, UCIIOIb30BATh
TEPMUHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

e l300paxarh Ha KjIeT4aTOW Oymare NpsMOYTOJIbHBINA Napaelenues.

e Bpuncnath 00bEM  NPSAMOYrojbHOIO — Iapajulenenunena, Kyba, I0JIb30BATHCS
OCHOBHBIMM €IMHUIIAMU M3MEpEeHHUs 00bEMA; BbIpAXKaTh OAHU EIUHHIIBI U3MEPEHUs
o0BEMa uepe3 apyrue.

e Pemarp HECIIOKHBIC 331a4U HA HAXOXKJICHUE T€OMETPUYECKUX BEJIMYHMH B IIPAKTUYECKUX
CUTyalUsIX.

Auredpa 7-9 kaacce

Apudmernka

Yuawuiica nayuumcsa:

* [OHUMAaTbh OCOOEHHOCTHU JAECATUYHOU CUCTEMBI CUUCIICHUS;

* BBIp@XaTh YHUCIIA B JKBUBAJEHTHBIX (opmax, BbeIOMpas Haubojee NOAXOAALIYI0 B
3aBUCUMOCTHU OT KOHKPETHON CUTYaluy;

*  BBINOJIHATH BBIUUCIICHUS C OOBIKHOBEHHBIMU U JIECSITUYHBIMH JPOOSIMH, COUETast YCTHbIE U
[MCbMEHHbIE TPUEMBI BBIYUCIICHUI;

* HCHOJB30BAaTh IIOHATUS W YMEHHSA, CBA3aHHBIE C IIPOLEHTAaMH, B XOAE PpEUICHUS
MaTeMaTUYeCKUX 3aJad M 3a4ad U3 CMEXKHBIX IPEIMETOB, BBIIOJIHATH HECIOXKHbBIE
IIPAKTUYECKHUE PACUETHI;

* aHAIM3MPOBaTh TpadUKH 3aBUCUMOCTEH MEXIy BeIMYHMHAMHU (pacCTOSHHE, BpeMs,
Temreparypa u T. IL.).

*  HCIIOJIb30BATh MOHATHS, CBA3aHHBIE C IETMMOCTBIO HATypaJIbHbIX YUCEIT;

* CpaBHUBATh U YIOPSAJOYMBATH PALIMOHAJIBHBIE YUCIIA;

* BBINOJIHATH BBIYUCIEHUS C PAallMOHAIbHBIMU YHCJIAMM, COYETasl YCTHBIE U NHCbMEHHBIE
IPUEMBI BBIYMCIIEHUH, IPUMEHSATD KaJIbKYJIATOD;

* HCNOJNb30BaTh IMOHATHS WU YMEHHMs, CBA3aHHbIE C IPONOPLUOHAIBHOCTHIO BEJIMYUH,
IIPOLIEHTaMH, B XOJI€ PELIECHUS MAaTEMATUYECKUX 3alad M 3a7ad U3 CMEXHBIX MPEAMETOB,
BBITOJIHATH HECTIOKHBIE TPAKTUUECKHE PACUETHI;

Yuawuiica nonyuum 603mo#cHOCIMb HAYYUMBCA:

* MO3HAKOMHUTHCSI C MO3MLIMOHHBIMM CHCTEMaMU CUUCIEHHSI C OCHOBAaHMSMH, OTIUYHBIMU OT
10;

s yIIIyOWUTH M pa3BUTH NPEJCTABICHHS O HATYypaJbHBIX YUCIIaX;

* HAYYHUTHCS UCIIOJNB30BaTh MPUEMBI, PAIIMOHATM3UPYIOIINE BHIYUCICHHUS, TIPUOOPECTH HABBIK
KOHTPOJIMPOBATh BBIYUCICHUSI, BEIOUpPAst OIXOAAIIMN I CUTYalllu CIIOCO0.

YucioBble U OyKBeHHbIE BbIPaKEHHS

Yuawuiica nayuumes:

*  BBINOJHATH ONEPAIUH C YACIOBBIMU BBIPAKEHUSIMH;

* BBINOJHATH NpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHUH (PAacKpbITHE CKOOOK, MpUBEACHUE
MOJI0OHBIX CaraeMsbix);

* peuarh JUHEWHHBIE YPAaBHEHUS, pellaTh TEKCTOBBIE 3a/1a4l aJIre0pandeckKiuM METOOM.

Yuawuiica nonyuum 603mox#cHOCMb HAYYUMBCA:

*  Pa3BUTbH MIPEJCTABICHNUS O OYKBEHHBIX BBIPAKEHHIX U UX MPEOOpPa30BaHUAX;

*  OBJIQJICThH CTCIUATBHBIMUA NPpUEMAMH PEUICHHUs ypaBHEHUH, IPUMEHSTH armapar ypaBHEHUIH
JUISL PEeLIeHUs] KaK TEKCTOBBIX, TaK U MPAKTUUECKUX 3a]1ay.

Yucii0Bble MHOKECTBA.



Yuawuiicsa nayuumces:

* [IOHMMaThb TEPMHUHOJIOTHIO M CHMBOJIMKY, CBA3aHHbBIE C MOHATHEM MHOXKECTBA, BBIIOJIHATH
oIepanuy HaJl MHOKECTBAMU;

*  HCIIOJIb30BaTh HaYaJIbHbIE NIPEACTABICHUS O MHOYKECTBE I€HCTBUTEIBHBIX UUCEIL.

Yuawuiicsa nonyuum 6o3mooicnocmo Hayuumoca:

*  pa3BHBaTh [IPEACTABIECHUE O MHOXKECTBAX;

* pa3BuBaTb IPEACTABICHHE O YHCIC M YHCIOBBIX CHCTEMax OT HaTypaJbHBIX 10
JEHCTBUTENBHBIX YHCEN; O POJIM BHIYMCIECHUI B IPAKTUKE;

*  Pa3BUTh U YIIyOUTh 3HAHUA O AECATUUHON 3alUCU ACHCTBUTEIbHBIX YUCEN (IEPHOAUUYECKUE
U HETIEPUOANYECKUE APOOH).

Anredpanyeckne BbIPaKeHUs

Yuawuiica nayuumces:

* ONEpUpOBaTh MOHATHAMHU «TOXJIECTBO», «TOXAECTBEHHOE IIpeoOpa3oBaHue», pelaTh
3aJa4uu, cojieprkaire OyKkBeHHbIE TaHHbIe, paboTath ¢ hopMynamu;

* BBINOJHATH [peoOpa3oBaHUE BBIPAKEHUH, COAEpPXKALIMX CTENEHW C HaTypalbHBIMU
MIOKA3aTeNsIMH;

*  BBINOJHATh TOXXJIECTBEHHbIE IPEOOpPa30BaHMs PALUOHAIBHBIX BBIPAXEHUH Ha OCHOBE
MpaBUJI JICUCTBUN Ha/I MHOTOYJICHAMHU;

*  BBIIOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIIH.

* BBIIOJIHATH MHOIOIIArOBbIE MPeoOpa30BaHUS PALMOHAIBHBIX BBIPAXKEHUM, MPUMEHSS
IMPOKHI HAOOP CIOCOOOB M MPUEMOB;

* IPHUMEHSTH TOXIECTBEHHBIC PEe0Opa30BaHUs IS PEIICHUS 33134 M3 Pa3IMYHBIX Pa3/IelioB
Kypca.olepupoBaTh NOHATHEM «KBaJpPaTHBIM KOPEHBY, IPUMEHSATD €r0 B BBIUUCIICHHUSX;

*  BBIOJIHATH [IPEOOPA30BAHUE BBIPAKEHUHM, COJEPKAIIMX CTENEHH C LEJIBIMU IIOKA3aTEeNIIMU U
KBaJIpaTHbIE KOPHU;

* BBIIOJIHATH TOXKJECTBEHHbIE INpPeoOpa3oBaHUsl PALMOHAIBHBIX BBIPAKEHUH HA OCHOBE
IpaBUiI JEHCTBUI HAJl MHOTOWIEHAMH U aJlreOpandecKUMHU ApoOsMH;

Yuawuiica nonyuum 6osmodicnocms Hayuumucsi:

* BBINOJHATH MHOIOIIArOBble MNPEeOoOpa3oBaHUS PALMOHAIBHBIX BBIPAKEHUM, HpPUMEHSSA
HIMPOKUI HAOOp CrIOCOOOB U MPUEMOB;

*  PHUMEHSTH TOXKICCTBEHHBIC MPEOOPA30BAHMS U PELICHHUS 33aad U3 PAa3IUYHBIX Pa3/IesioB
Kypca.

YpaBHeHust

Yuawuiicsa nayyumcs:

* pelarh JUHEHHbIE YPABHEHUs C OJHOW IEPEMEHHOM, CHUCTEMBI JIBYX YPaBHEHUH C JIBYMs
IIEPEMEHHBIMH;

* [OHUMAaTh YPaBHEHHE KaK Ba)KHEHIIYI0 MATEMAaTUYECKYIO MOJIEJIb JUIsl OMUCAHUS U U3YUYECHUS
pa3HOOOpa3HBIX peaIbHbIX CHUTYyallud, pelaTh TEKCTOBbIE 3aJaud airedpandeckum
METOJIOM;

* MpUMEHATH rpaduueckue MpPeACTaBICHUS IS UCCIEIOBAaHUS YPaBHEHMM, MCCIEA0BaHUSA U
pEIIEHUsT CHCTEM YpaBHEHMM C JByMs II€PEMEHHBIMM.PEIIATh OCHOBHBIE  BHJIbI
palMOHAIBHBIX YPAaBHEHHWM C OJHOM IEPEMEHHOM, CUCTEMBbI JBYX YPAaBHEHHHU C JBYMs
IIEPEMEHHBIMH;

* MpUMEHATH rpaduuecKkue MPeACTaBICHUs IS UCCIEIOBAaHUS YPaBHEHMM, MCCIEA0BaHUSA U
pEILIEHUs] CUCTEM YPAaBHEHHH € ABYMS IIEPEMEHHBIMHU.

Yuawuiicsa nonyuum 6o3mooicnocmo Hayuumocs.:

*  OBJAJETh CHEIHUAIBHBIMU NPUEMAMH PEIICHHUs YPAaBHEHUN U CHUCTEM YPAaBHEHUM; YBEPEHHO
NPUMEHSTh almnapar ypaBHEHUW JUIS pelleHus pPa3sHOOOpa3HbIX 3alad M3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, IPAKTUKH;

* TMpUMEHATh Trpaduueckue TNPeACTaBICHUS JJIs HCCIEAOBAHUSA ypaBHEHUH, CHUCTEM
yYpaBHEHM, coAiepKalnX OyKBEHHbIE KO UIIMEHTHI.

HepaBencrBa

Yuawuiicsa nayuumces:



* TMOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOILLIEHUEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB,;

* pemiarh JMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBI; pellaTh KBaJIpaTHbIE
HEPABEHCTBA C OMOPOH Ha rpaduueckue mpeCTaBICHHUS,

* MPUMEHSTH annapaT HEPaBEHCTB JJIs PelIeHHs 3a/1a4 U3 Pa3JIMYHBIX Pa3JIeNoB Kypca.

Yuawuiica nonyyum 6o3mooicnocmos Hayuumocs:

* OBJAJETh Pa3HOOOPa3HBIMU MpPUEMAMH JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSIThH
anmapar HEpaBeHCTB JUIsl PEIICHHS Pa3HOOOPa3HBIX MAaTEeMAaTUYECKUX 3ajay, 3aJad M3
CMEXHBIX MPEIMETOB U MPAKTUKH;

* MpuUMEHATh TpadUdecKue TPEICTABICHUS JUIS HCCICIOBAHUS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJICPKAIINX OYKBEHHBIC KOI(DPHUITUEHTHI.

DyHKUHH.

Yuawuiica nayuumces:

* [OHUMAaTh U UCIOIB30BaTh (DYHKIMOHAIBHBIC MOHSATHS, S3BIK (TEPMHHBI, CHMBOJIUYCCKHE
0003HaYCHHUS ),

* CTpOUTH TpauKd JHMHEHHOW (YHKIMHA, MCCIEAOBATh CBOMCTBA YWCIOBBIX (DYHKIMH Ha
OCHOBE U3YyYEHUS MOBEICHUS UX TPaPUKOB;

* TOHMMATH (PYHKIIHIO KaK BXKHCUIITYIO MATEMAaTHYECKYIO MOJICIh IS ONMCAHUS MTPOIIECCOB U
SBIICHUN OKPYXAIOIIer0 MHUpPA, MNPUMEHATh (YHKIUOHANBHBIM S3bIK JUIS OINUCAHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEXKTy (PH3NICCKUMU BEIIMIMHAMH,

* TPUMEHATH (OPMYJbI, CBSI3aHHBIC C apU(PMETHUECKON U FEOMETPHUECKON MPOrpeccusiMu, u
anmapar, cOpMUPOBAHHBIA MPH H3YYCHHUH IPYTHX Pa3lelioB Kypca, K PEHICHHIO 3a/1a4, B
TOM YHUCJIE€ C KOHTEKCTOM U3 PealbHOM KU3HU.

Yuawuiicsa nonyyum 6osmoorcnocmo nHayuumocs:

* TPOBOJUTH HCCIEIOBAHUS, CBSA3aHHBIE C W3YYCHHEM CBOMCTB (YHKIIMI, B TOM YHCIE C
UCIIOJIb30BaHUEM KOMITBIOTEpA; Ha OCHOBE TpadMKOB HM3y4eHHBIX (DYHKIMU CcTpouTh OoJie
CIoXxHbIE Tpaduku (KyCOUHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);

* UCTOJBL30BaTh (PYHKIMOHAIBHBIC NPEICTABICHHUS W CBONCTBA (YHKIUN JUIS PEIICHUS
MaTeMaTHYECKUX 3a7a4 U3 Pa3IMYHBIX pa3/ie]oB Kypca.

DJIeMeHThI CTATUCTHKH

Yuawuiicsa nayyumcs:

*  HCIIOJIB30BATh MPOCTEHIIIHE CITIOCOOBI IPEICTABICHHS U aHAIM3a CTATUCTHYSCKUX JTAHHBIX;

* pemiatb KOMOMHATOPHBIE 331a4U HA HAXOXKJEHHE KOJNYeCTBa 00BEKTOB I KOMOMHAIIUH.

Yuawuiicsa nonyyum 6osmoorcnocmo Hayuumocs:

* npuoOpecTH MepBOHAYAIBHBIN OIMBIT OPraHU3aliK cOOpa JaHHBIX MPH MPOBEICHUU OMpoca
OOIIECTBEHHOTO MHEHHUS, OCYIICCTBIIATh MX aHAJIHN3, MPEJICTABIATh PE3yIbTaThl OmMpoca B
BUJIE TaOJHIIbI, TUATPAMMBI,

*  HAYYHUTHCS HEKOTOPBIM CITCIIUATBHBIM MPUEMaM pelIeHUS] KOMOWMHATOPHBIX 3a7ad.

DJieMeHTbI MPUKJIATHONH MaTeMAaTHKHU

Yuawuiicsa nayyumcs:

* HCIOJNB30BAaTh B XOJI€ pPEIICHUS 3a7ad dSJEeMEHTApHBIC TIPEJCTABIICHUS, CBSI3aHHBIC C
npUOIMKEHHBIMY 3HAUEHUSIMU BEIMYHUH;

*  HCIIOJIB30BATh MPOCTEHIIIHE CITOCOOBI IPEICTABICHHSI M aHAIH3a CTATUCTHUECKUX JIAHHBIX;

*  HaxOJHUTh OTHOCUTEIHHYIO YACTOTY U BEPOSITHOCTH CIIy4aifHOTO COOBITHS;

* pemiaTh KOMOMHATOPHBIC 33/1a4M HA HAXOXKJEHUE YK CIIa 00bEKTOB I KOMOMHAIIHIA.

Yuawuiicsa nonyuum eosmoorcnocmo Hayuumucsi:

* TMOHATH, YTO YHUCIIOBBIE JAHHBIE, KOTOPBIC HCIONB3YIOTCS IS XapaKTEPUCTUKU OOBHEKTOB
OKPYXKAIOIIET0 MHUpA, SBISIOTCS MPEHMYIICCTBEHHO MPHUOIMKEHHBIMU, YTO 110 3aIlACH
npuOMKEHHBIX 3HAUYEHUH, CoJepKaluxcs B WHGOPMAIMOHHBIX HCTOYHHKAX, MOXKHO
CYJIUTH O TTOTPEIITHOCTH MTPUOJIMKCHHS,

* TMOHATh, YTO TMOTPEIIHOCTh pe3ydbTaTa BBIUMCICHHUNA JOJDKHA OBITH COM3MEpHMa C
MOTPEITHOCTHIO HCXOJIHBIX JTAHHBIX;



nproOpecTy MepBOHAYAIBHBIN OINBIT OpraHu3aluKi cOopa JTaHHBIX MPH MPOBEAECHUH OIIpoca
OOIIIECTBEHHOTO MHEHHMS, OCYIIECTBIIATh UX aHAJIM3, MPEACTABIATh pPe3yibTaThl OMpoca B
BUJI€ TaOIMIIBI, JUATPAMMBI;

nproOpecTH OMBIT MPOBEACHUS CIyYaWHBIX SKCIIEPUMEHTOB, B TOM YHCJE C IOMOIIBIO
KOMIIBIOTEPHOI'O0 MOJIEIMPOBaHUS, HHTEPIPETAUU UX PE3YyIbTATOB;

HAy4YUThCSI HEKOTOPHIM CHELMAIbHBIM ITPUEMaM peIIeHNsT KOMOMHATOPHBIX 3a/1a4.

AJIredpa B HCTOPHYECKOM Pa3BUTHH.
Yuawuiica nonyuum 6ozmoorcnocmo:

MO3HAKOMUTHCS C UCTOPHEH (OPMUPOBAHUS MATEMAaTHUECKOTO SI3bIKa, 3apOXKACHUE anreOpsl,
C KHMI'OM O BOCCTAHOBJIEHUHU U IPOTUBOIIOCTaBIeHNN MyxaMmena anb-X0ope3Mu.

y3HATh Kak 3apoaunach uues koopauHat (. Buer, P. [lekapr);

y3HaTh CTapUHHBIE MEPbI JUIMHBI, BBEJCHUE METpPa KaK €JAMHMIbI JJIMHBI, METPUYECKYIO
cucremy mep B Poccun, B EBporne.

y3HaThb OTKPBITHE HUPPALMOHATIBLHOCTH, HCTOPHUI0O BO3HUKHOBEHUS (HOpMYIN Ui pelieHus
ypaBHeHUH 3-i1 u 4-i1 cTeneHei.
3HaTh MPUMEPHl MAaTEMAaTUYECKUX OTKPBITUA M HUX aBTOPOB B CBSI3M C OTEYECTBEHHOM H
BCEMHUPHOM UCTOPHUEH;
MMOHUMATh POJIb MaTEMaTUKH B pa3Butuu Poccuu.

I'eomeTpus 7-9 kiaacc
I'eomerpuueckue purypsi

MOJIb30BATHCS SI3BIKOM T€OMETPUU JJIsi OMMCAHUS MPEIMETOB OKPYXKAIOIIEro MHpa U HX
B3aUMHOT'O PACIOJIOKCHHUS;

pacro3HaBaTh M HM300pa)kaTh Ha YEpPTEKaxX U PHUCYHKAX reoMeTpudeckue (Gurypbl U ux
KOMOHMHAIINY;

KJIACCHU(PUITUPOBATH TEOMETPUICCKIE (DUTYPHI;

HAXOJHUTh 3HAYEHUS JUTMH JUHEWHBIX 3JIEMEHTOB (DUTYp U MX OTHOIICHHUS, TPAYCHYIO MEPY
yriaos ot 0° no 180;

JTIOKA3bIBaTh TEOPEMEI;

pelaTh 3a/la4y Ha JI0Ka3aTelbCTBO, OMUPAsICh HA U3y4YE€HHBbIE CBOMCTBA (DUTYp U OTHOIICHMIA
MEXJTy HUIMH U TIPAMECHSIS N3Y9ICHHBIC METOJIBI JIOKA3aTeIIbCTB;

pelIaTh HeCJIOXKHBIC 3a/1aUl Ha MTOCTPOCHHE, TPUMEHSISI OCHOBHBIC aJITOPUTMBI IIOCTPOCHHSI C
TTOMOIIIBIO ITUPKYJIS ¥ TUHEHKU;

pemaTe MpOoCTeHIIe MIaHUMETPUYEeCKHe 3a7aud.paclio3HaBaTh Ha YepTekax, PHUCYHKaX,
MOJICJISIX M B OKPYIKAIOIIEM MUPE IJIOCKUE W MPOCTPAHCTBECHHBIEC T€OMETPUUYECKUE (QUTYPHI U
UX DJIEMEHTEHI;

CTPOUTH YTIIbI, OTIPEICIIATh UX TPATYCHYIO MEPY;

pacmo3HaBaTh M U300pakaTb pa3BEPTKH KyOa, MPSIMOYTOJBHOTO TMapasieienurnea,
MPABWIBHON MUPaMUJIBL;

OTpeAeNsiaTh MO JHUHEHHBIM pa3MepaM pa3BEPTKU (UTYpHl JHHEWHBIE pa3MeEphl caMoit
¢burypsl 1 Ha060pOT;

BBIUUCIATH 00BEM MPSMOYTOIBHOTO MapauleNienuneaa u Kyoa.

OBJIAJIETh METOJAaMH pelIeHHs 3a7ady Ha BBIUMCICHHE M JI0OKA3aTelIbCTBO: METOJOM OT
NPOTUBHOTO, METOAOM TMOA00MsS, MeToJoM Tiepebopa BapHMaHTOB U METOJOM
TEOMETPHYECKHUX MECT TOUCK;

OBJIAJICTh TPAJAUIIMOHHONW CXEMOU peIleHus 3a7ad Ha MOCTPOCHUE C MOMOIIBIO IUPKYIS U
JTUHENKU: aHaIIu3, TOCTPOCHHUE, T0KA3aTeILCTBO U UCCIIEIOBAHNE,

HAyYUTHCS peEIIaTh 3aJadyd Ha IOCTPOCHHE METOJOM TE€OMETPUYECKUX MECT TOYEK U
METOIOM IT000HS;

HAYYUTHCS BBIYUCIATH O00BEM MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpP, COCTABIEHHBIX
U3 MPSMOYTOJIBHBIX MTapalIe/ICITUIIC/IOB;

YrIayOUTh M PA3BUThH MPEICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUICCKUX (pHUrypax;
HAYYUTHCS MPUMEHSTH IOHATHE Pa3BEPTKH VIS BHIIIOJIHEHUS IPAKTHUECKUX PACUETOB.



I/I3Mepe}me reOMETPUICCKUX BCJIUINH

HCIIOJIB30BaTh CBOMCTBA U3MEPEHUS JAJIMH, YITIOB,IPadyCHON MEPBI yIa;

pelarb IPAKTUYECKHE 3a7add, CBS3aHHBIC C HAXO0XKICHHEM TIE€OMETPUYECKUX BEIUMYMH
(Mcnob3ys MpHU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHHUUYECKHE CPEICTBA).

BBIYUCIIATh IUIOMAAN (UTYp, COCTaBICHHBIX M3 JIBYX WM Ooyiee NPSIMOYTOJBHUKOB,
[apajjieJIorpaMMoOB, TPEYTOJIbHUKOB;

BekTopnl

ONEpUpPOBaTh TMOHATHUAMH: BEKTOpP, CyMMa BEKTOPOB, KOOPJMHATHl Ha IUIOCKOCTH,
KOOpJMHATHI BEKTOPA;
ONUCHIBATHIIOHATHUSI BEKTOPHBIX U CKAAPHBIX BEJIMYUH. VIITIOCTpUpOBaTh MOHSATHE BEKTOPA.
DopMynUpOBaTh ONpPEEICHUS: MOIYJS BEKTOpa, KOJIMHEApHBIX BEKTOPOB, PAaBHBIX
BEKTOPOB, KOOPAMHAT BEKTOPA, CYMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHUBOMOJIOKHBIX
BEKTOPOB, YMHOXEHHS BEKTOpa HAa YUCJIO, CKAJSIPHOTO MPOU3BEACHUS BEKTOPOB; CBOWCTBA!
PaBHBIX BEKTOPOB, KOOPAMHAT PaBHBIX BEKTOPOB, CIIOXKEHUSI BEKTOPOB, KOOPJIUHAT BEKTOpPA
CYMMBI U BEKTOpa Pa3HOCTHU JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHS BEKTOPa
Ha YHCJIO, CKAJSIPHOTO MPOU3BEACHUS ABYX BEKTOPOB, IEPIECHAUKYIISIPHBIX BEKTOPOB.
JIOKa3bIBaTh TEOPEMBI: O HAXOXKIEHUU KOOPJIUHAT BEKTOPA, O KOOPAUHATAX CYMMBI U
Pa3HOCTU BEKTOPOB, 00 YCIOBHH KOJTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJICHUHU
CKaJIIPHOTO TTPOU3BEJICHUS IBYX BEKTOPOB, 00 YCIOBUH MEPIICHAUKYISIPHOCTH.
HaXO0JIUTh KOCUHYC yTjla MEX1Y ABYMs BEKTOPaMHU.
MPUMEHSTh U3YYCHHBIEC OIPeIeTICHHsI, TEOPEMBI U (DOPMYIIBI K PELICHUIO 3a7a4
WCIIOJIH30BaTh BEKTOPHI JUIsl PEUICHUs MPOCTEUINNX 3a7ad Ha OMpENEJICHUE CKOPOCTH
OTHOCHUTEIILHOTO JIBHKEHUS;
MPUMEHSTh U3YYCHHBIE OIPEeIeTICHHSI, TEOPEMBI U (DOPMYIIBI K PELICHUIO 3a/1a4;
OBJIAJICTh BEKTOPHBIM METO/IOM JIJIsl PEeLICHUS 3a7a4 Ha BHIYMCIEHUE U JI0KA3aTeIbCTBO;

* MIpUOOPECTH OMBIT BBHIMOJIHEHUS MPOEKTOB Ha TeMmy «lIpuMeHeHrne BEeKTOPHOTO MeToja

MIPH PEIICHUH 33]]a4 Ha BBIUYMCIICHHUE U JI0KAa3aTeIbCTBOY.

BeposaTHOCTb ¥ cTaTUCTHKA 7-9 KJ1acc

* U3pnekaTh W mpeoOpa3oBbIBaTh WHGPOPMALMIO, TIPEACTAaBIeHHYIO B BHUZe Tab/uIl,
Jvarpamm, rpadyKoB; NPe/ICTaB/ISATh JaHHbIE B BUe Tab/Mil, AUarpamm, TpaMKoB.

*  OnuceiBaTh Jj@HHbIE C MOMOIBI CTaTUCTUYECKUX ITOKa3aTesied: CpefHUX 3HaueHUuU M
Mep paccerBaHus (pa3Max, JUCIIepCUsi U CTaHJapTHOe OTK/IOHEHUe).

* HaxomuTb uacCTOTBl UYWCJIOBBIX 3HAUeHWH M YaCTOThI COOBITHH, B TOM 4YHCJIE TI0
pe3yJsibTaTaM U3MepeHuii U Hab/rojeHUi.

* HaxomuTb BepoATHOCTH C/y4aliHBIX COOBITUH B  OIBITaX, 3Has BePOSITHOCTH
3/IEMEHTapHBbIX COOBITHI, B TOM UKCJ/Ie B OMbITaX C PABHOBO3MOXKHBIMH 3/IEMEHTAPHBIMU
COOBITUSIMH.

* Hcnonb3oBaTh rpaduueckre MOJe/U: [ePeBO CJIyUalHOr0 SKCIepUMeHTa, AuarpaMMbl
Ousiepa, yMca0Bas npsmas.

* OnepupoBarb TIOHSITUSIMA: MHOXXECTBO, TTOJIMHOKECTBO; BBITIOJIHATh OrMepalydd Haf,
MHOKeCTBaMH: O00beJiHeHHWe, TiepeceueHue, [OMOHEHWe; TIePeUUC/ISITh 3/IeMEeHTHI
MHO>XeCTB; TIPUMEHSTb CBOMCTBA MHOKECTB.

* Hcrnonb3oBaTh rpaduueckoe MpefcTaB/ieHHe MHOXECTB U CBsizeld MeXJy HUMU st
OTMCaHUS TIPOLIECCOB U SIBJIEHU, B TOM UMCJIe TIPU PellleHWH 3a/lau U3 APYruX yueOHbIX
MpeJMeTOB U KYPCOB.

* Pemath 3aZiauy OpraHM30BaHHBIM TepebOpOM BapUaHTOB, a TaKXe C HCI0JIb30BaHUEM
KOMOWHATOPHBIX TIPAaBU/T U METO/IOB.

* Hcnosib30BaTh OrnuvcarebHble XapaKTePUCTUKH [I/Is MaCCUBOB UMCJ/IOBBIX JJaHHBIX, B TOM
yuc/e CpeJjHue 3HaUeHUsI U Mepbl pacCeMBaHMUS.



HaxoiuTh YacTOTBI 3HAueHWW U YacTOTbl COOBITHS, B TOM UHC/Ie TIOJb3YsCh
pe3y/ibTaTaMu TIPOBE/IEHHBIX U3MepPeHUld U HabJTIoIeHU .

HaxoiuTe BepOSITHOCTU CIy4alHBIX COOBITMM B M3y4YeHHBIX OMbITaX, B TOM UHC/Ie B
OTbITaX C PAaBHOBO3MOJXHBIMH 3/IeMEHTapHbIMUA COOBITHUSIMH, B CEPUSX WCITBITAHUM [0
MepBOro ycriexa, B CepusiX UCIbITaHuK bepHyu.

VMmeTh nipeacTaBieHue O CIydyaliHOM BeJTMUMHE U O pacrpe/ie/ieHUH BepOSITHOCTEM.
VimeTb mipeficTaB/ieHre O 3aKOHe OOJIBIIKX YKCes KaK O MPOsIB/IEHUA 3aKOHOMEPHOCTH B
CJTy4aiiHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YKCesl B IPUPOZe U 00IIecTBe.
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