AHHoTanuA K padoueii nporpamme npegMera «MaTtemMaTHKa»

Pabouasi mporpaMma yueOGHOTo mipeaiMeTa «MaTeMaTHKa» Ha YpOBHE OCHOBHOTO 001iero obpa3oBaHUs
COCTaB/ieHa B COOTBETCTBHUU C TpPEOOBAHUSIMM, YTBEPKAEHHbIMU @eiepabHbIM TOCYJapCTBEHHBIM
obpa3oBaTesbHbIM CTaHAAPTOM OCHOBHOTO 0011jero 06pa3oBaHusl.

Pabouasi mporpamma yueGHOro TipeaMeta «MareMaThKa» s yyamuxcs 5-9 KjaccoB pa3paboTaHa Ha
OCHOBAHUU CJIe[IyIOIUX HOPMATHBHO-TIPABOBBIX JOKYMEHTOB U MaTepHaIoB:

denepanpHOro 3aKkoHa "O6 obpa3zoBanuu B Poccuiickoit ®@emeparmu’ ot 29.12.2013 Ne 273-P3 (1.6
cT.28);

(deneparbHOTO TOCYJAPCTBEHHOTO 00Opa30oBaTeNbHOTO CTaHZAPTa OCHOBHOTO 00Iero obpa3oBaHus
(nprika3 MuHnuncrepctBa npocselenus Poccurickon @epeparin Ne287 ot 31.05.2021);

MIpUMepHOU paboueii MporpamMMbl M0 MaTeMaTHKe Ha YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs ISt
5-9 kmaccoB o6meobpa3oBaTe/ibHbIX OpraHu3aluii (og00peHa pelieHueM (dezepasbHOr0 yuebHO-
MeToArueckoro oobefuHeHus 1o 001eMy o6pa3oBaHuto ipoTokos 3/21 ot 27.09.2021r.);

nporpammbi«MartematuKa» 1jisi o0yuaromxcst 5-11 kaccoB o61jeodpa3oBaTe/ibHbIX KO aBTOPOB:

C. M. Huxkoansckuii, M. K. Iloranos, H. H. Pemetnukos, A. B. IlleBkuH..

Ilestn 00yueHUs1 MaTeMaTUKH:

¢dopmMHpOBaHMe LeHTpa/bHbIX MaTeMaTU4eCKHUX IOHATUM (YMC/Io, BeIMUYMHA, FeoMeTpuuecKas
¢urypa, TiepeMeHHasi, BepOSITHOCTb, (YHKIMsI), 0O0eCreurBarIUX IPeeMCTBEHHOCTh U
NepCreKTUBHOCTh MaTeMaTHueckoro obpa3oBaHust 00yUaroIxcs;

noZiBeieHde OOYYalOIUXCs HA [JOCTYITHOM /il HUX YPOBHE K OCO3HAHUIO B3aWMOCBSI3U
MaTeMaTUKU U OKPY’)Kalolllero Mupa, IMOHMMaHHe MaTeMaTMKM KaK 4YacTh o0ujeidl KyJbTyphbl
yeI0BeyecTBa;

pa3BUTHe WHTe/UIeKTYalbHbIX M TBOPUYECKHUX CIOCOOHOCTell 00ydaromuyxcsi, IO3HaBaTelbHON
aKTUBHOCTH, WCC/Ie0BaTe/IbCKUX YMEHWM, KPUTHUUYHOCTU MBILUIEHHs], WHTepeca K W3yUYeHUI0
MaTeMaTHKH;

¢opmupoBaHre (QYHKL[MOHA/JbHOM MaTeMaTHUUeCKOl TI'paMOTHOCTH: YyMeEHHUsl pacrio3HaBaThb
TIPOSIBJIEHHS] MaTeMaTUYeCKUX TOHSATUN, 0ObeKTOB U 3aKOHOMEPHOCTel B pealbHbIX >KU3HEHHBIX
CUTyalsIX W TIpU UW3y4YeHUW [JPYruX yueOHbIX TMPeAMETOB, TPOSIBJIEHUsS 3aBUCHMOCTEH U
3aKOHOMepHOCTel, (hOpMy/IMpOBaTh MX Ha f3blKe MaTeMaTMKU W CO37laBaTh MaremaThyecKue
MOZle/IM, TIPMMEHSITb OCBOEHHbIM MaTeMaTU4yecKud amnmapar /s pelleHus IpPaKTHKO-
OPUEHTHUPOBAHHBIX 3a/lay, UHTEPIIPeTUPOBATh U OLIEHUBATh I10/IyYeHHbIe pe3y/bTaThl.
copmMupoBath y 00ydaromuxcsi yHKLMOHATBHYIO TPaMOTHOCTh, BK/TFOUAIOLIYIO B ce0si B KauecTBe
HEOTheM/IEMOM  COCTaB/IsIOIlel  yMeHMe BOCIIDUHMMAaTb W KPUTHMYeCKHM  aHaIu3UpoBaTh
MH(pOpMaLMIO, Tpe/CTaB/leHHY0 B pa3iUuHbIX (opMaxX, MOHMMaTb BEpPOSTHOCTHBINA XapakTep
MHOTMX peaslbHbIX IIPOLeCCOB M 3aBUCHMMOCTEM, IPOM3BOJUTH IPOCTeMIlINe BepOSTHOCTHbIE
pacuéTel.

I/IBY‘JEHI/IE MdT€MATUKH HallpaBJ/IEHO Ha pea/in3aliii0 CJIeAYHOIIUX 3a4d4:

cucTeMaTUyeckoe pa3BUTHe TIOHSTUS UMC/Ia, BbIpAaOOTKA YMeHWH BBITIOMHATh YCTHO M MUCbMEHHO
aprdmMeTHUecKre eiCTBUS HaJl UMC/IaMy, TepeBOAUTh NPaKTUUeCKre 3a/lauM Ha sI3blK MaTeMaTHKY;
OBJIa/IeHe CUCTeMOW MaTeMaTUYeCcKMX 3HaHWW W yMeHUM, HeoOXOAWMBIX [jisi TIPUMEeHeHHUs B
MPaKTHUEeCKOH [|esTeNIbHOCTH, M3y4YeHHUs] CMEXKHBIX AUCLUIIIVH, TTPO/I0/DKeHHs 00pa3oBaHus;
WHTe//IeKTya/bHOe pa3BuTHe, (OpPMHUPOBaHHe KauecTB JIMYHOCTH, HEOOXOJUMBIX UeJIOBEeKY [JIs
TIOJTHOLIEHHOM >KHM3HU B COBPEMEHHOM OOIIecTBe, CBOWCTBEHHBIX MaTeMaTUUYeCKOH /esTeTbHOCTH:
SICHOCTA U TOYHOCTU MBIC/M, KPUTHYHOCTHA MBIIUIEHUS, WHTYULUW, JIOTUUECKOTO MBbILLIIEHUS,
3/IEMEHTOB a/TOPUTMHAYECKOW KYJIbTYpPbI, MPOCTPAHCTBEHHBIX IPeACTaB/eHUH, CIIOCOOHOCTH K
MIPeOZI0/IEHUIO TPYIHOCTEM;

(opMypoBaHre TIpe/icTaBieHUH 00 WesX M MeTo/aX MaTeMaTHMKH KaK YHUBEpPCATbHOTO $3bIKa
HayKHU U TeXHUKH, CPe/ICTBA MO/Ie/TMPOBaHUS SIBJIEHU 1 TIPOLIECCOB;



BOCITUTAHWE KYJIbTYPbl JIMUHOCTH, OTHOIIEHHWs K MaTeMaTWKe KaK K uacTH 00ljeue/ioBeyecKou
KYJIbTYPbI, UTPaIoIel 0COOYI0 PoJib B OOIIECTBEHHOM Pa3BUTUN

C yuétom nporpammsl Bocniutanuss ['6OY «COIII-JC Nell r.Haspanb», B IporpaMMe OTpakaeTcst
peasv3anys  BOCIMTATeNbHOrO IIOTeHLMaja ypoOKa MaTeMaTHKH, KOTOPBIM rpezriosiaraet
WCMO/b30BaHUe pa3/WYHbIX BUAOB U (OPM /[eITelbHOCTH,  OpPUEHTHUPOBAaHHOM  Ha LiesieBble
TIPYOPUTETBI, CBSI3aHHBIE C BO3PACTHBIMU 0COOEHHOCTSIMU 00yYaroIuxcs:

v/ TIpuB/ieYeHHe BHUMaHHUs OOyUarOIUXCS K I[eHHOCTHOMY aCIieKTy HW3ydaeMbIX Ha YPOKe SIBJIeHHH,
OpraHM3ali0 WX paboTbl C T10/MyyaeMOW Ha YpOKe COLMaJbHO 3HAauuMol uHpopMauyeld —
VHULMMPOBaHWe eé 00CYy)K/IeHUsl, BbICKA3bIBaHUS OOYYaIOLIMMHCS CBOET0 MHEHHs TI0 €€ TIOBOZY,
BbIpAaOOTKA CBOEro K Hell OTHOILIEHUST;

v/ IeMOHCTpALMI0 O0YYaroIMMCsI TIPUMEPOB OTBETCTBEHHOIO, TPaKIaHCKOTO TOBEJEHHs], TIPOSIBJIEHHs
yesI0BeKO/II00Ust ¥ ;o6pocepieyHoCTH, Yepe3 1of00p COOTBETCTBYIOIEro MaTeprasa sl paboThl Ha
YPOKe, Tpo6/IeMHBIX CUTYyaLMii [yl 06Cy>KJieHusl B KJ1acce;

v/ TpUMeHeHHe Ha YpPOKe WHTEPaKTHUBHBIX (OPM pabOThl C OOYUAOIIMMUCS: WHTE/UIEKTYa/lbHBIX HWID,
CTUMY/IMPYIOIMX T103HaBaTe/JbHYI0 MOTHBALMIO O0yYaloUMXCs; [AWAAKTHUeCKOro Tearpa, Ife
TOJTyyeHHble Ha YpPOKe 3HaHWs OOBITPLIBAIOTCS B TeaTpasbHBIX MOCTAHOBKAX; AWCKYCCHUM, KOTOpbIe
JAl0T 00yuaroLMCsi BO3MOXKHOCTb TIPUOOPECTH OIBIT Be/leHHsI KOHCTPYKTUBHOIO Masiora; IpyInoBoi
paboTsl UM paboThl B Mapax, KOTOpble yuaT 00yvaroluxcst KOMaHAHOW paboTe M B3aUMOJEeNCTBUIO C
JPYTUMHU 00yYaroIIMUCS;

v/ VHULMMPOBAHHUE U TOJEPKKA UCCIIEI0BAaTeTbCKOM AesSTe/IbHOCTH 0BYYarOIIUXCsl B PAMKax Peajv3aliuu
UMM WVHIVBUZYaNbHBIX M TPYMIOBBIX MCC/IE0BATeNbCKUX TPOEKTOB, YTO JacT OO0yYarolMcst
BO3MO)KHOCTh TIPUOOpPECTH HaBBIK CaMOCTOSITENIbHOTO pelleHHs] TeOpPeTHUecKoil MpoOsieMbl, HaBbIK
reHepupoBaHusT U OQOpM/IeHUs] COOCTBEHHBIX W/el, HABBIK yBa)KUTEJBLHOTO OTHOIIEHUS K UY)XKUM
uziesM, oopmMIeHHBIM B paboTax ApPYrux uccaefoBaTesield, HaBbIK MyOIMYHOTO BBICTYIUIEHUS TIEpef
ayJuTOprel, apryMeHTUPOBaHUM OTCTauBaHUs CBOEH TOUKU 3peHUS.

YueOHBIM I7TAaHOM Ha M3y4yeHue TpeiMeTa « MaremaTuka» OTBOJUTCs 875 uaca.
IIporpamma peanusyercs:

- U1t 5K1acca B oo0beMe 175 yacoB B rofi, 5 4acOB B HEJIEJIIO;

- 1751 6 Knacca B o6beme 175 4acoB B rofi, 5 4acoB B He/eJio;

- 111 7-8 KiaccoB B o0beMe 175 yacoB B rojl, 5 4acOB B HEZIe/T0™;

- 151 9 Knacca B o6beme 175 4acoB B roji, 5 4acoB B HeZIeJT0.

*B 7-9 knaccax Moaynb «Anrebpa» - B 00béMe 3 uaca, MOAyJib «I'eoMeTpusi»- B 00béMe 2 yaca, MOJy/b
« BeposITHOCTb U CTaTUCTHKa»- B 00bEMe 1 uac.

[TporpaMma opreHTHpOBaHa Ha UCTI0/Ib30BaHKe yueOHO-MeTo[MuecKoro KOMIIeKca:

C. M. Hukoanckuii, M. K. IToranos, H. H. Pemetankos, A. B. IlleBkun. MaTemaTuka 5 Kiacc.
C. M. Huxoabckuii, M. K. IToranos, H. H. Pemernnkos, A. B. IlleBkud. Matemaruka 6 Kjacc.
C. M. Hukoanckuii, M. K. [Toranos, H. H. Pemeraukos, A. B. llleBkun. Anrebpa 7 kacc.

C. M. Huxoanckuii, M. K. [Toranos, H. H. Pemernukos, A. B. IlleBkun. Anrebpa 8 kacc

C. M. Hukoanckuii, M. K. IToranos, H. H. Pemetauxos, A. B. llleBkun. Anrebpa 9 kiacc.
Moropenos A.B. I'eomeTpus 7 Kiacc.

Moropenos A.B.. 'eomeTpus 8 kiacc.

Moropenos A.B. I'eomeTpus 9 Kiacc.

N AN

IInanupyemble pe3y/ibTaThbl 0CBOEHUs YUeOHOr0 mpeaMeTa



JInuHOCTHBIE pe3y/bTaThl:

IlaTpuoTHYecKoe BOCIMTAHUe: TPOsIB/IEHMEM MHTepeca K IPOLUIOMY M HacCTOSILEMY POCCHUMCKON
MaTeMaTUKH, LIeHHOCTHLIM OTHOILIEHHEeM K JOCTMXKeHUsIM POCCUMCKUX MaTeMaTUKOB U POCCUHCKOM
MaTeMaTUUeCKOM LIKO/bl, K MCMO/Ab30BaHUIO 3TUX JOCTM)KEHHWW B JPYTUX HayKaX M MPUKJIaJHbIX
cdepax.

I'paxpaHcKoe M [AyXOBHO-HPAaBCTBEHHOEe BOCIHMTAHHME: TOTOBHOCTBIO K  BBITIOJHEHUIO
00s13aHHOCTeN IpakJaHWHA U peajn3allid ero TpaB, Mpe/ICTaBJIeHHeM O MaTeMaTHUeCKUX OCHOBax
(YHKLMOHUPOBAHUs Pa3/IMUHbIX CTPYKTYP, SIBIEHUM, TIpoLIeAyp TpakJaHCKoro obiecTBa (BbIOODHI,
OTPOCHI U TIP.); TOTOBHOCTBIO K OOCY)XIE€HWIO 3TUUYECKMX IPO0JieM, CBS3aHHBIX C TMPAKTHYeCKUM
TIpUMEHeHreM [IOCTW)KeHUN HayKd, OCO3HaHWEeM Ba)KHOCTH MOpaJbHO-3TUYECKUX TIPUHLIMIIOB B
JlesiTeJIbHOCTH YUEHOT 0.

TpyjaoBoe BocnMTaHHe: YCTAaHOBKOW Ha aKTMBHOE yyacThe B pelleHWM NpPaKTUUeCKHUX 3azau
MaTeMaTHUUeCKOW HarpaB/IeHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTHuecKoro oOpa3oBaHWsS Ha
TPOTSDKEHUU BCeW JKU3HM JJIsl  YCIellHOW TIpodecCHoHabHOW [lesiTe/IbHOCTH W pa3BUTHEM
HEOOXOJUMBIX YMEHHI; OCO3HAaHHBIM BBLIOOPDOM U TIOCTPOEHHWEM WH/WUBUAYa/JbHOW TPAeKTOPUHU
00pa3oBaHUs 1 )KU3HEHHBIX IJIAHOB C yUETOM JIMYHBIX UHTEPECOB U 00IIleCTBEHHBIX MTOTPeOHOCTe.
JcTeTHYeCcKoe BOCIMTAHUE: CIOCOOHOCTBIO K 3MOIMOHATBHOMY M 3CTETUUECKOMY BOCITPUSTHIO
MaTeMaTHUeCKuX OOBEeKTOB, 3ajau, pelleHW, pacCyXJeHWi; YMeHUI0 BUJeTb MaTeMaThuecKue
3aKOHOMEPHOCTH B UCKYCCTBe.

IleHHOCTM HAYYHOr0 TMO3HAHUS: OpHEHTalell B [eATelbHOCTU Ha COBPEMEHHYHO CHUCTEMY
HAyYHbIX TMpe/CTaB/ieHU 00 OCHOBHBIX 3aKOHOMEDHOCTSIX Ppa3BUTHS 4YeJIOBeKa, TPHUPOJbI U
o011iecTBa, MOHUMaHUEM MaTeMaTU4yeCcKol HayKu Kak cdepbl ueroBeuYecKOU /esTeIbHOCTH, 3TalloB
€€ pa3BUTUS U 3HAUMMOCTU JJil Pa3BUTUs LUBWIM3ALUM; OB/aJieHUeM $SI3bIKOM MaTeMaTUKU U
MaTeMaTUueCKOu Ky/JbTypOi Kak CpeJiCTBOM IMO3HAHUSI MUPa; OB/a/leHUeM TTPOCTENILIMMY HaBbIKaMu
MCCJIe/I0BaTeTbCKOM JlesATeIbHOCTH.

dusuyeckoe BocnuTaHue, (opMHPOBaHHe Ky/JAbTypPbl 3[0pPOBbSi MU 3MOI[MOHAIHLHOIO
0J1aromo/iyums: TOTOBHOCTBIO TTPUMEHATh MaTeMaTHUeCKUe 3HaHWs B UHTEpPecax CBOETO 3/10POBbS,
BeJIeHUs] 37I0pPOBOro o0Opa3a >KU3HM (30pOBOe THTaHHe, COA/IaHCUPOBAHHBIM PEXHM 3aHSATHH U
OTAbIXa, peryjspHasi ¢usndyeckass aKTUBHOCTb); C(HOPMHUPOBAHHOCThIOHABLIKA pedieKcuH,
TIpM3HAaHWEM CBOEro IpaBa Ha OIIMOKY U TaKOT'o Ke TpaBa [pyroro ueioBeka.

JKoJiorHuecKoe BOCIHUTAHUe: OpUeHTallied Ha TpUMEHeHHWe MaTeMaTUYeCKUX 3HaHUuM [/
peliieHus1 3a/1a4 B 00/1aCTH COXPAHHOCTH OKPY’KaroLl[el CpeJibl, T/TAHUPOBaHUS TIOCTYIIKOB U OL[eHKH
MX BO3MOJKHBIX TIOC/IEICTBHI /ISl OKPY’KaroIlledl cpefbl; OCO3HaHWeM Tr100aJbHOrO XapakTepa
9KO0JIOTHUECKUX TIPO0/IeM U TyTel UX pelleHws.

JIMYHOCTHBIE Pe3y/IbTaThl, 00eceYrBaKIIe afAaNTalMI0 00YUYAIOIerocsi K W3MeHSIOIUMCS
YCUIOBHSAM COLMA/IbHOW W NPHUPOJHON CpeAbl: TOTOBHOCTbIO K [JEMCTBUSIM B YyC/IOBUSIX
Heorpe/ie/IEHHOCTH, TIOBBIILIEHUI0 YPOBHSI CBOel KOMITIETEHTHOCTH uepe3 MpPaKTUUYeCKYHo
JesTeNlbHOCTb, B TOM UHCJIe YMeHWe YUUThCS y [JPYTUX Jifofield, mpuobpeTatb B COBMECTHOM
JesITeIbHOCTU HOBble 3HAHWs, HABbIKM W KOMIIETEHI[UM W3 OIbITAa JPYrMX;HEe00XOJUMOCThIO B
¢bopMHpOBaHHMN HOBBLIX 3HaHWM, B TOM uucjie (OPMYIUPOBATh WZEU, TIOHSTHS, TUIOTe3bl 00
00beKTax W SIBJIEHUSIX, B TOM UYHC/Ie paHee He W3BECTHBIX, OCO3HaBaTh Ae(UIIUTHI COOCTBEHHBIX
3HaHWM U KOMITeTEeHTHOCTeH, TJIaHUPOBaTh CBOE pPa3BUTHE; CIIOCOOHOCThIO OCO3HABaTh CTPECCOBYIO
CUTyallMl0, BOCIIPUHMMAaTh CTPECCOBYIO CUTYal[dUl0 KakK BbI30B, TpeOyromuid KOHTpPMep,
KODPeKTHPOBaTh MpPUHMMaeMble pelLleHus] U JeWCTBUs, (JOPMYJMPOBaTh U OLIEHHWBAaThb PUCKU U
roc/ieicTBYs, (GOPMUPOBATh OIIBIT.

MeTanpeaMeTHbIE pe3y/IbTaThl:

5 KJacc

1) YHugepcabHble no3HasameabHble delicmausi obecneyugarom popmuposaHue 6a308bix KOCHUMUBHBIX
npoyeccos obyuaroujuxcs (0ceoeHue Memoo08 NO3HAHUSL OKPYHcauje2o Mupd; npumMeHeHue 102U4ecKux,
uccnedosamenbCKUx onepayutl, ymeHuli pabomamsb ¢ uHgpopmayuetl).

Ba3oBbie jiorHUecKHe JeHCTBUA:



BLISIB/IATh M XapaKTepU30BaTh CYIeCTBEHHble MPU3HAKKM MaTeMaTUYeCKUX OOBEeKTOB, TOHSITUH,
OTHOIIIEHUH MeXAy TIOHATHSIMU; (OPMY/IMpPOBaTh ONpeZie/ieHHs TIOHATUM; YCTaHABIMBAThb
CyILleCTBEHHBIN MPU3HAK KIacCU(PUKALIMM, OCHOBAaHUS Ji/1s1 0060011eHrsI U CpaBHeHHS;

BOCIIPUHUMATh, (HOPMY/TUPOBaTh U MPe0OPa30BbIBATL CYIKAEHUS:

BBLISIB/IATE MaTeMaTh4yeckre 3aKOHOMEDHOCTH, B3aUMOCBSI3U U TIPOTHBOpeursi B ¢akTaX, JaHHbIX,
HaOJ/TFOIEHUSIX U YTBEPIKAEHUSX;

JiesiaTh BBIBO/IbI C UCTI0/Tb30BaHMeM 3aKOHOB JIOTHKH, YMO3aK/IFOUeHU TI0 aHa/IOTHH;

TIPOBO/IUTh CaMOCTOSITE/IbHO HEC/IOXKHBbIE JI0Ka3aTe/IbCTBAa MaTeMaTUYeCKWX (aKTOB, TMPHUBOJUTH
TIpUMepbl U KOHTPIIPUMepbl; 000CHOBBIBaTH COOCTBEHHBIE PaCCyK/IeHHUS;

Bba3oBbie uccieoBaTe/IbCKUe AeCTBUS:

WCTIO/Tb30BaTh BOIPOCHI KaK UCC/IeJ0BaTeIbCKU WHCTPYMEHT MO03HaHUst; pOpMyIMpoBaTh BOTIPOCHI,
apryMeHTUPOBaTh CBOIO TIO3UIIMIO, MHEHUE;

MIPOBO/IUTh TI0 CAMOCTOSITEJTbHO COCTaBJIEHHOMY TUIaHY HEC/IOKHBIA 3KCTIepUMeHT, HeboJibIioe
WCC/IeIoOBaHWE TI0 YCTAHOBJIEHWIO OCOOEHHOCTeHM MaTeMaTHUecKoro OO0BeKTa, 3aBUCUMOCTEH
00BEKTOB MeXKay cob0i;

PaboTa c undopmaiueii:

BbIOMpAaTh, aHA/M3UPOBaTh, CUCTEMATH3UPOBAaTh W WHTEPIIPETUPOBaTh MH(OPMALMIO pa3TMUHbIX
BUZIOB U (DOPM TIpe/ICTaB/IeHNS;

BbIOMpaTh opMy MpefcTaBIeHUs] THPOPMALUKM U WITFOCTPUPOBATh pelllaeMble 3a/jaud CXeMaMU;
OLIEHUBATb HaZIEXKHOCTh UH(MOPMAIIUU TI0 KPUTEPHSIM, TIPE/IJIOKEHHBIM YUUTEIEM.

2) YHueepcaibHble KOMMYHUKamueHble Oelicmeusi obecneyusaiom CGhOopMUpOBAHHOCMb COYUAAbHBIX
HABbIKO8 00YUAOUJUXCH.

Oo1enue:

BOCIIPUHUMATh U (DOPMY/IHMPOBATh CYXKIEHHUS B COOTBETCTBUU C YC/IIOBUSIMH U LIeJIIMH OOII[eHNS;
SICHO, TOUHO, TPAMOTHO BBIP@)XaTh CBOIO TOUKY 3DEHHSI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh
TIOSICHEHUSI 10 XO/ly pellieHus 3a/jaul, KOMMEHTHPOBATh TO/TyUeHHbIH pe3y/ibTar;

B X0/le 00CY>KeHUs 3a/laBaTh BOMPOCHI TI0 CYIECTBY 0OCY’KJaeMoi TeMbI, TTPOOIeMBbI, peliaeMoit
3ajlauy, BbICKAa3bIBaTh W/I€W, HalleJIeHHbIe Ha TIOUCK PeIeHHs; COTOCTaB/ATbh CBOU CYXKAEHHUS C
CY>KIEHUSIMU PYTUX YUaCTHUKOB JMAIOTa;

TIPe/ICTaB/ISATh Pe3y/IbTaThl PElleHUs 3a/jauu.

CoTpyAHHUECTBO:

pacripeiesifith BUALI PaboT, [OrOBapUBaThCs, 00CY>X/aTh MPOIECC U pe3y/IbTaT paboThl; 000011aTh
MHEHUs HECKOJTbKUX JTHO/IeH;
y4aCTBOBAaTh B IPYIIOBBIX hopMax paboTel (06CYKAeHHs,, 0OMeH MHEHUSIMH, MO3TOBbI€ IITYPMbI U

Ap.).

3) YHueepcanbHble pe2yasimueHble Oelicmgusi obecneyugarom (popMupo8aHue CMbICA08bIX YCMAHOBOK U
JHCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranusanus:
CaMOCTOSITeJTbHO COCTaBJISATh TUIaH, a/ITOPUTM pellieHus 3aZiau (UK ero 4acTb), apryMeHTHUPOBaTh
Y KOPPEKTUPOBaTh BapUAHTHI pellieHri ¢ yuéToM HOBOM MHGbOpMaI1u.
CaMOKOHTPOJIb:

BJQ/IeTh CIIOCO0AMU  CaMOIIPOBEPKHM, CaMOKOHTPOJISI TIporiecca M pe3yJsibTaTa  pelleHuUs
MaTeMaTHUeCKOM 3aJlauu;
OLIeHHMBaThb COOTBETCTBUE pe3y/bTaTa [eATe/bHOCTH TOCTAaB/IEHHOW 1€/ U YCJIOBUSIM, HaXOAUThb
OLITHOKY.

6 x1acc

1) YHusepcabHble no3HaeameabHble Oelicmausi obecneyugarom ¢opmuposaque 6a308bix KOCHUMUBHbIX
npoyeccog obyuaroujuxcs (0cgoeHue Memooo8 NO3HAHUS OKPYHCAowje2o0 Mupd; npuMeHeHuUe N102U4ecKUX,
uccnedoeamebCKux onepayuti, ymeHutli pabomamsb ¢ uHgopmayueti).

Bba3oBbie jiorMueckue JelCTBUA:

BBISIBJIITH M XapaKTepH30BaTh CYIIeCTBEHHbIe MPH3HAKWM MaTeMaTHUYeCKMX OOBEKTOB, TIOHSTHH,
OTHOILIEHUW MeXXJy TIOHATUAMHU; (OPMY/JUpPOBaTh OMpefiesieHusi TIOHATHH; yCTaHaBIMBATh
CYII[eCTBeHHBIN TIPU3HAK Kaccu(UKaIK, OCHOBAHUS it 0000I11[eHHsI ¥ CpaBHEHUS;

BOCIIPUHUMATh, (HOPMY/TUPOBaTh U MPe0OPa30BbIBATL CYKAEHUS:



BBLISIB/IATE MaTeMaTh4yeckre 3aKOHOMEDHOCTH, B3aUMOCBSI3U U TIPOTHBOpeursi B ¢akTaX, JaHHbIX,

HaOJ/TFOIEHUSIX U YTBEPIKAEHUSX;

JiesiaTh BBIBO/IbI C UCII0/Tb30BaHWeM 3aKOHOB JIOTHKH, YMO3aK/IFOUeHU TI0 aHa/IOTHH;

TIPOBO/IUTh CaMOCTOSITE/IbHO HEC/IOXKHBbIE JI0Ka3aTe/IbCTBAa MaTeMaTUYeCKUX (aKTOB, TMPHUBOJUTH
TIpUMepbl U KOHTPIIPUMepbl; 000CHOBBIBaTh COOCTBEHHBIE PaCCyK/eHHS;

Bba3oBbie uccieoBaTe/IbCKUe AeCTBUS:

WCTIO/Tb30BaTh BOIPOCHI KaK UCC/IeJ0BaTeIbCKUM WHCTPYMEHT MOo3HaHUst; pOpMyIMpoBaTh BOTIPOCHI,
(bUKCUpyOIIHe MPOTUBOpeUre, MPod/ieMy, apryMeHTHPOBaTh CBOIO TIO3UI[HUI0, MHEHHE;

MIPOBO/IUTh IO CAMOCTOSITEJTbHO COCTaBJIEHHOMY TUIaHY HEC/IOKHBIA 3KCTIepUMeHT, HeboJibIioe
UCC/IeIoOBaHWE TI0 YCTAHOBJIEHWIO OCOOEHHOCTeM MaTeMaTUUecKoro OO0BeKTa, 3aBUCUMOCTEH
00BEKTOB MeXKIy cob0i;

PaboTa c undopmaiueii:

BbIOMpAaTh, aHA/M3UPOBaTh, CUCTEMATH3UPOBAaTh W WHTEPIIPETUPOBaTh MH(OPMALMIO pa3TMUYHbIX
BUZIOB U (pOPM TIpe/iCTaB/IeHNST;

BbIOMpaTh opMy MpezcTaBIeHUs] THPOPMALMKU U WITFOCTPUPOBATh pelllaeMble 3a/jaud CXeMaMU;
OLIEHUBATb HaZIEXKHOCTh UH(MOPMAIIUU TI0 KPUTEPHSIM, TIPE/IJIOKEHHBIM YUUTEIEM.

2) YHueepcaibHble KOMMYHUKamueHble Oelicmeusi obecneyusaiom CGhOpMUpPOBAHHOCMb COYUAAbHbIX
HABbIKO8 00YUAOUJUXCH.

Oo1enue:

BOCIIPUHUMATh U (DOPMY/IHMPOBATh CYXKIEHHUS B COOTBETCTBUM C YC/IIOBUSIMH U LIeJIIMH OOII[eHNS;
SICHO, TOUHO, TPAMOTHO BBIP@)XaTh CBOIO TOUKY 3DEHHUS] B YCTHBIX W NMUCbMEHHBIX TEKCTaX, JaBaTh
TIOSICHEHHUSI 10 XO/ly pellieHus 3a/jaul, KOMMEHTHPOBATh TO/TyUeHHbIN pPe3y/ibTar;

B X0/le 00CY>KJeHUs 3aJlaBaTh BOMPOCHI TI0 CYIEeCTBY 0OCY’KJaeMoi TeMbI, TTPOO/IeMbI, peliaeMoit
3ajlauy, BbICKa3bIBaTh W/I€W, HalleJIeHHbIe Ha TIOUCK PeIeHHs; COTMOCTAaB/IATh CBOU CYXKAEHUS C
CY>KIEHUSIMU PYTUX YUaCTHUKOB JMAJIOTa;

TIPe/ICTaB/ISATh Pe3y/IbTaThl PEIleHUs 3a/jauu.

CoTpyAHHUECTBO:

pacripeiesiith BUALI PaboT, [OrOBapUBaThCsA, 00CY>X/aTh MPOIECC U pe3y/IbTaT paboThl; 0000111aTh
MHEHUsI HECKOJTbKUX JTFO/IeH;
y4aCcTBOBAaTh B IPYIIOBBIX hopMax paboThl (06CYKAeHHs,, 00MeH MHEHUSIMH, MO3TOBbI€ IITYPMbI U

Ap.).

3) YHueepcanbHble pe2yasimueHble Oelicmgusi obecneyugarom (popMupo8aHue CMbICA08bIX YCMAHOBOK U
JHCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranusanus:
CaMOCTOSITe/IbHO COCTABJISATh I/1aH, aJTOPUTM pellieHUs 3aZiaui (WK ero 4acTh), BIOMpaTh Criocob
pelleHuss C y4éTOM WMMEIOIIUXCS PecypcoB W COOCTBEHHBIX BO3MOYKHOCTeH, apryMeHTHpPOBaTh U
KOpPPeKTHPOBaTh BapUaHThI PellieHuH C Y4ETOM HOBOW MH(OpMaI1H.
CaMOKOHTPOJIb:

BJQJileTh CII0COOaMH  CaMOIIPOBEPKM, CaMOKOHTPOJISi TIpoliecca M pe3yJsibTaTa peLlieHUs
MareMaTHh4YecKoU 3a/jauu;
OLIeHMBAaTb COOTBETCTBHE pe3y/ibTaTa [esTeJIbHOCTH TOCTaB/IeHHON Lie/IM U YCIOBUSIM, OOBSICHSTDH
TIPUYMHBI OCTH)KEHUS VT He TOCTWKEHUS 118/, HaXOAUTh OIIHOKY.

7 Kj1acc

1) YHugepcabHble no3HasameabHble delicmausi obecneyugarom popmuposaHue 6a308bix KOCHUMUBHBIX
npoyeccos obyuaroujuxcs (0ceoeHue Memoo08 NO3HAHUSL OKPYXHcauje2o Mupd; npuMeHeHue 102U4ecKux,
uccnedosamenbCKUx onepayutl, ymeHuli pabomamsb ¢ uHgpopmayuetl).

Ba3oBble jloruyecKue AeiicTBHSA:

BLISIB/IATh M XapaKTepU30BaTh CYIeCTBEHHbIE MPU3HAKKW MaTeMaTUYeCKMX OOBEKTOB, TOHSATHH,
OTHOLLEHUN MeXJy TIOHATUAMHU; (OPMYy/JIMpOBaTh OMpeJe/ieHusl TIOHSATHH; YyCTaHaBIUBATb
CYIIIeCTBEHHBIM TIPU3HAK KjlacCU(UKAIUH, OCHOBAHUS /i1 O0OOOINEeHUST W CpaBHEHWs, KPUTEPHUU
TIPOBOMIMOTIO aHa/n3a;

BOCIIPUHUMATh, (OpPMy/JUpOBaTh W  TNpPeoOpa30BbIBaTh  CY)XKAEHHWS: yTBepAWTEeNbHblE U
oTpULIaTe/IbHbIe, eJUHUYHbIE, YaCTHBIE U 001I[1e; YC/IOBHBIE;



BBLISIB/IATE MaTeMaTh4yeckre 3aKOHOMEDHOCTH, B3aUMOCBSI3U U TIPOTHBOpeursi B ¢akTaX, JaHHbIX,
HaOJ/TFOIEHUSIX U YTBEPIKAEHUSX;

JleflaTh  BBIBOJIbI € KCIIO/Ib30BaHWEM 3aKOHOB JIOTHKH, [JeAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aK/TF0UeHUH, YMO3aK/TFOUeHHI TI0 aHaIOTHH;
pa3buparh JjoKa3aTenbCTBA MaTeMaTHUeCKUX YTBEPKAEHUH (TpsiMble ¥ OT TIPOTUBHOTO), TIPOBOIUTh
CAMOCTOSITEJTbHO ~ HECJIOKHBbIe  JIOKa3aTe/lbCTBA ~ MaTeMaTHUeCKuX  (DakToB,  BBICTpaUBaTh
apryMeHTalyio, TPUBOJUTb TIpDUMEepbl U  KOHTPIpUMephbl; 00OCHOBBIBaTH  COOCTBEHHBIE
paccy>XJeHus;

BbIOMpaTh Croco0 perneHusi yuyeOHOM 3ajauM (CpaBHHMBAaTh HECKOJBKO BApHUAHTOB pelIeHUs,
BbIOMpAaTh HauOOIee TIOAXO/SAIIHM C YYETOM CaMOCTOSITE/TbHO BbIZIEJIEHHBIX KDUTEPUEB).

Ba3oBble HcC/Ie0BaTe/IbCKHe JeHCTBHA:

WCTIO0/Tb30BaTh BOIMPOCKI KaK MCC/IeJ0BaTeIbCKUM WHCTPYMEHT MO3HaHMsT; POpPMY/IMPOBaTh BOIIPOCHI,
¢duKcupymole TpoTHBOpeure, TpobaeMy, CaMOCTOSTeNTbHO yCTaHAaB/IMBaTh HCKOMOe U JaHHOe,
(hopMHpOBaThL TUIIOTE3y, APT'YMEHTHUPOBATh CBOIO MO3UIIUIO0, MHEHUE;

MIPOBO/IUTh TI0 CAMOCTOSITEJTbHO COCTaBJIEHHOMY TUIaHY HEC/IOKHBIA 3KCTIepUMeHT, HeboJibIioe
WCCIeJOBaHWe TII0 YCTAHOB/IEHWIO OCOOEHHOCTeH MaTeMaTU4YeCKOTO OO0beKTa, 3aBHCHMOCTeH
00BEKTOB MeXKay cob0ii;

caMoCTosITeNTIbHO  (hopMy/TUpOBaTh 0000IIEHUsT YW BBIBOJBI T0 pe3yJsibTaTaM I[POBEAEHHOIO
Hab/roleHus, MCCe/JOBaHMsl, OLIeHWBaTh [IOCTOBEPHOCThH TO/yUeHHBIX pe3y/bTaTOB, BBIBOOB U
000011IeHMIA;

Pabora c uadopmanmeii:

BbIOMpATh, aHA/M3UPOBaTh, CHCTEMATH3UPOBAaTh U WHTEPIIPETUPOBaTh WH(OPMALUIO pa3TMUHbBIX
BUZIOB U ()OpM TIpe/iCTaB/IeHNS];

BbIOMpaTh (hopMy TipezcTaBieHHs MH(OPMAIMM W WU/TFOCTPUPOBATh pelllaeMble 3a/laul CXeMaMH,
JyarpaMMaMH, UHOM rpaMKOM U UX KOMOHHAIUSIMU;

OlLIEHWBAThb HAZIE)KHOCTh WH(OPMAI[UM 10 KPUTEPUsIM, TIPeJIOKEHHBIM YUUTeJleM W/IH
copMyMpPOBaHHBIM CAMOCTOSITETHHO.

2) YHueepcaabHble KOMMYHUKamueHble Oelicmgusi obecneuugaiom CGOpMUPOBAHHOCMb COYUA/IbHBIX
HaBbIKO8 0bYyUarWuXcs.

Oo0menne:

BOCIIPUHUMATh U (POPMY/MPOBaTh CY>KJEeHHsI B COOTBETCTBUHU C YCIOBUSIMH U LIe/ISIMUA OOILIeHUS;
SICHO, TOUHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3DEHMSI B YCTHBIX W ITUCbMEHHBIX TEKCTaXx, /laBaTh
TIOSICHEHUSI T10 XO/y PelleHus 3a7iauk, KOMMEeHTHUPOBATh T0J/IyueHHbIN pe3y/ibTar;

B XOZie 00CY>K7IeHHsI 3a/laBaTh BOTIPOCHI 10 CYIECTBY 00CY>KZaeMOU TeMbl, POOIeMBbI, pelllaeMou
3a/lauy, BbICKa3bIBaTh H/IeW, HalleJieHHble Ha TIOWCK peIIeHHs; COTOCTaB/ATbh CBOU CYXKAEHHs C
CY)XXI€HUSIMA JAPYTUX YUYaCTHUKOB [uajiora, OOHapy>KWBaTh pa3/iMuhe W CXOJCTBO TIO3UIWH; B
KOppeKTHOU ¢opMe (pOpMy/TMpPOBaTh Pa3HOTJIaCKsl, CBOM BO3paKeHUSI;

TIpe/ICTaB/ISATh  pe3y/bTaThbl pellleHusl 3a/lau, JKCTMepuMeHTa, MCC/Ie[loBaHUs, TPOEKTa;
CaMOCTOSITeJTbHO BBbIOMpaTh (hopMaT BLICTYTUIEHUS C YUETOM 3aZiau Mpe3eHTaluu U 0cobeHHOCTel
ay/IUTOpPHUH.

CoTpyAHHUECTBO:

MOHMMAaThb U WCTIO/Ib30BaTh TIPEUMYIIIECTBA KOMAaHAHON ¥ WHAWBUYaTbHON pabOThI TIPH PeIeHuH
yueOHbIX MaTeMaTHUeCKWX 3a/lay; IPUHUMATh 1[eJib COBMEeCTHOM JiesiTe/TbHOCTH, PACIIpeJesisiTh BUAbI
paboT, 1oroBapuBaThCs, 00CYKAaTh TPOLIECC W pe3yJbTaT PaboThl; 06001aTh MHEHHST HECKOJIBKUX
JIIOJIel;
yuacTBOBaTh B IPYMITOBBIX (hopMax paboTel (00CyKaeHus1, 00MeH MHEHUSIMH, MO3TOBbIE IIITYPMbI U
Ip.); BBITIOJIHATH CBOK YacTb PabOThI M KOOPAWHUPOBATH CBOU AEUCTBUSI C JPYTMMHU UeHaMHU
KOMaH/Ipl; OLIeHMBATh KaueCTBO CBOEro BK/I3J@a B OOmMMHA TPOAYKT TIO KPUTEpPUSM,
copMyMMpPOBaHHBIM YYaCTHUKaMH B3aUMO/IeHCTBUS.

3) YHueepcanbHble pe2yasimueHble Oelicmgusi obecneyugarom hopMupo8aHue CMbICA08bIX YCMAHOBOK U
JHCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranusanus:



®  CaMOCTOSITe/IbHO COCTaBJISATh TI/IaH, a/IFOPUTM pellleHus 3a/jaud (MM ero 4acTh), BbIOMpaTh Criocob
pellieHHsi C yUéTOM MMEIOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpPOBaTh U
KOPPeKTHPOBaTh BapUaHThI PellleHuH C y4éTOM HOBOM MH(OpMaI1H.

CaMOKOHTPOJIb:
o BJaJileTh CII0CO0aMH  CaMOIIPOBEPKM, CaMOKOHTPOJISi TIpoliecca M pe3yJsibTaTa  peLleHUs
MareMaTHh4YecKoU 3a/jauu;
®  OlLIeHMBAaTb COOTBETCTBHE pe3yJibTaTa [esiTeJIbHOCTU TIOCTaB/IeHHOMN L|eJId U YCJIOBUSIM, OOBSICHSTD
NPUYMHBI  ZIOCTVDKEHWS] WM He [OCTWKEeHUs 1ieJd, HaXOAWUTh OIIHUOKY, [aBaTh OLIEHKY
TIPUOOPETEHHOMY OITBITY.
8 kmacc
1) YHueepcabHble no3HaeamesbHble delicmeusi obecneuusarom ¢opmuposaHue 6a308biX KOZHUMUBHBIX
npoyeccog obyuaroujuxcs (0cgoeHue Memooo8 NO3HAHUS OKPYHCAowje2o0 Mupd; npuMeHeHuUe 102U4ecKUX,
uccnedoeamebCKux onepayuti, ymeHutli pabomamsp ¢ uHgopmayueti).

Bba3oBbie jiorMueckKue JelCTBUA:

®  BBIABASATb M XapaKTepU30BaTh CYIeCTBeHHbIe TIPHU3HAKW MaTeMaTHueCKUX OOBEeKTOB, TIOHSTHH,
OTHOILIEHUW MeXXJy TIOHATUAMHU; (OPMY/JUpPOBaTh OMpefiesieHusl TIOHATHH; yCTaHaBIMBAThb
CYILIeCTBEHHbIN TIpU3HAaK KiacCU(UKALMK, OCHOBaHUS AJisi 00O0OIIeHUsT M CpaBHEHUs, KPUTEPUU
TIPOBOIMMOT'O aHa/IN3a;

o BOCIIPUHMMATh, (OpMy/IUpOBaTh W  TMpeo0pa3oBbIBaTh  CY)XKAEHUs: yTBepAWTelbHble U
OTpHULIaTe/IbHbIe, eJUHUYHBIE, YAaCTHBIE U 00I1I[1e; YC/IOBHBIE;

®  BbLIB/ISATb MaTeMaTHUeCKHWe 3aKOHOMepPHOCTH, B3aMMOCBSI3M U TIPOTUBOpeuMs B (hakTaX, AAHHBIX,
HaO/TIFOIEHUSIX W YTBEPXKIEHWSX; TMpejjiaraTb KPUTEPUM /JIsi BBISBIEHUS 3aKOHOMEPHOCTeH
Y TIPOTHBOPEeYU;

o JleflaTb BBIBO/II C UCIIO/Ib30BAaHWEM 3aKOHOB JIOTHMKH, [AeJYKTUBHBIX M WHIYKTUBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0UeHH 10 aHaJI0THY;

¢  pa3bupath J0Ka3aTeJbCTBAa MaTeMaTHUECKUX YTBEPXKAE€HUH (TIpsIMble ¥ OT TIPOTUBHOTO), TIPOBOJUTD
CaMOCTOSITEJTbHO ~ HEeCJIOKHbIe  JlOKa3aTellbCTBA  MaTeMaTHueCcKuX  (DakToB,  BBICTpauBaTh
apryMeHTal[dl0, TPUBOJUTb TIPUMEPbI U  KOHTPIPUMEphI; 00OCHOBBIBaTH  COOCTBEHHBIE
pacCyXieHus;

e  BoIOuparh crocob perreHuss yueOHOW 3a7auM (CPaBHMBATh HECKOJILKO BapWaHTOB peIeHus,
BbIOMpaTh Haubosiee TIOAXOASAIIMN C YUETOM CaMOCTOSITEJIbHO BbIJe/IeHHbIX KpuTepreB). ba3oBbie
HCc/IejoBaTe/IbCKHUe AeCTBYS:

®  1CI10/Ib30BaTh BOTIPOCHI KaK MCC/Ie0BaTe/IbCKUI MHCTPYMEHT T03HaHusl; (hOpPMYJTUPOBATh BOTPOCHI,
buKCcUpyoIMe TPOTHBOpeune, Tpob/eMy, CaMOCTOSTENbHO yCTaHAB/IMBaTh WUCKOMOe U [JJaHHOe,
cdbopmMHpoBaTh TUIIOTE3y, aPTYyMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHUE;

®  TIPOBOJWTH IO CaMOCTOSITeJIbHO COCTAB/IEHHOMY ILJIaHYy HECJO0XKHBIM 3KCIIeEPUMEHT, HeOOJbIloe
WCC/ieflIoBaHWe TI0 YCTAaHOBJIEHWIO 0OCOOEHHOCTell MaTreMaTUueckoro oO0beKTa, 3aBUCUMOCTeH
00BeKTOB MeXxay coboi;

o CaMOCTOSATE/IBHO (POPMYJTUPOBAaTh O00OOIIEHUS] YW BBIBOALI M0 pe3y/bTaTaM TPOBEAEHHOTO
HaOJ/TFO/IeHuUs, WCC/Ie/JOBAHMsI, OLIEHWBATh J/IOCTOBEPHOCTh IIOJyUEHHBIX pe3y/bTaTOB, BBHIBOIOB U
000011IeHMIA;

®  [IPOTHO3UMPOBaTb BO3MOXKHOE Pa3BHUTHE IIPOIeCCa, a TAKKe BBIABUTaTh TMPEIIONIOKEHHS O ero
Pa3BUTHH B HOBBIX YC/IOBHSIX.
PaboTa c undopmariueii:
®  BBISB/IATH HEJOCTATOYHOCTh U M30BITOUYHOCTh MH(OPMALMH, JAHHBIX, HEOOXOJUMBIX /ISl PEIIeHHUs
3a/1auy;
®  BbLIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBAaTh M WHTEPIIPETHPOBATh MHGOPMALIAIO Pa3TAUHBIX
BU/IOB U (DOPM TIpe/ICTaB/IeHNS];
e  BuiOMpaTh (GOpMy IpeCTaBAeHHUs UHPOPMALIMK U WTFOCTPUPOBATh pelllaeMble 33[aui CXeMaMH,
JriarpaMMaMH, UHOM TpaduKoi U MX KOMOWHAL[USMU;
J OLIEHHUBATh HAAEXHOCTH MH(POPMALMM TI0 KDPUTEPHUSIM, TMPEAIOKEHHBIM yUUTeIeM WU
chopMyTMPOBaHHBIM CAMOCTOSITE/TLHO.
2) YHueepcaibHble KOMMYyHUKamueHble Oelicmeusi obecneyusaiom CGOpMUpPOBAHHOCMb COYUAAbHBIX
HABbIKO8 00YUAOUJUXCH.



Oo1enue:

BOCIIPUHUMATh U (POPMY/IMPOBaTh CY>KIEHUS B COOTBETCTBHUHU C YCIOBUSIMH U LIeJISIMUA OOIIIEHUS;
SICHO, TOUHO, TPAMOTHO BBIP@)XaTh CBOIO TOUKY 3DEHHS] B YCTHBIX W NMHUCbMEHHBIX TEKCTaX, JaBaTh
TIOSICHEHMSI T10 XO/y PeIlleHus 3alau, KOMMEHTHPOBATh T0J/TyUeHHbIN pe3y/IbTar;

B X0/le 00CY>KJeHUs 3aJlaBaTh BOMPOCHI TI0 CYIECTBY 0OCY’KJaeMoi TeMbI, TTPOOIeMbI, pelliaeMoit
3ajlauy, BbICKa3bIBaTh W/I€W, HalleJIeHHbIe Ha TIOUCK PeIeHHs; COTOCTaB/IATbh CBOU CYXKAEHHUS C
CY>KIEHUSIMM JIDYTUX YUYaCTHUKOB [Uajora, OOHapy)KMBAaTh pa3/iMiude W CXOACTBO TIO3WIIUM; B
KOpPpPeKTHO# (opme HopmMynMpoBaTh pa3HOT/IaCHsi, CBOM BO3Pa)KEHHUS;

TPE/ICTAB/ATh  Pe3y/IbTaThl PEIIeHWs 3a[jaud, HSKCIIePUMEHTa, WCC/IeIOBAHUS, TIPOEKTa;
CaMOCTOSITeJTbHO BBIOMpaTh (hOpMaT BHICTYTUIEHHMSI C YUETOM 3a7iau Mpe3eHTalud U 0COOeHHOCTen
ayZUTOPUH.

CoTpyaHHUeCcTBO:

TIOHUMAaTh U UCI0/Ib30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHAMUBUAYaTBHON pabOThI TIPU pelleHur
yueOHbIX MaTeMaTUYeCKMX 3a/jau; TNPUHUMATh 1ie/lb COBMECTHOH [esTe/TIbHOCTH, TJIAHUPOBATh
OpraHM3allii0 COBMECTHOM paboThl, pacrpefenisTb BHAbI paboT, A0roBapHBaThCs, 0OCYXKIaTh
TIPOIIeCC W pe3y/ibTaT paboThl; 0000IIaTh MHEHUSI HECKOTBKUX JIFO/IEH;
yuacTBOBAaTh B IPYIIOBBIX (hopMax paboThl (06CY>KaeHHUs,, 00MEeH MHEHUSIMH, MO3TOBbI€ IITYPMbI U
Ip.); BBITIOJIHATH CBOKO YacTb PabOThI M KOOPAWHUPOBATH CBOU JEUCTBUSI C JPYTMMH UjleHaMH
KOMaH/Ibl; OLIeHMBaTb KauecTBO CBOEr0 BK/JaZa B OOI[UA TPOAYKT TIO KPUTEPUsM,
copMyMPOBaHHBIM YYaCTHUKAMH B3aMMO/I€HCTBHSL.

3) YHugepcanbHble pez2yasimueHble Oelicmeusi obecneuusairom (GOpMuUpOBAHUE CMbICA08bIX YCMAHOBOK U
JHCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranu3anus:

CaMOCTOSITE/IEHO COCTABJISATh TUIAH, aJITOPUTM pellieHurs 3aaui (WM ero 4acTb), BRIOMpATh Criocob
pellleHHsi C yuéTOM MMEIOIIUXCS PecypCcoB M COOCTBEHHBIX BO3MOKHOCTeH, apryMeHTHMpPOBaTb U
KOPpPEeKTHPOBaTh BapUAHTHI PellieHU C yuéTOM HOBOM MH(OPMaLIUH.

CaMOKOHTPOJIb:

BlaZieTb criocobamMu CaMOTIPOBEPKM, CAMOKOHTPO/S Tporiecca W pe3y/jbTaTa  pelleHust
MaTeMaTHUeCKOM 3aJlauu;

Tpe/iIBU/IeTh TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTH IPH PellleHUH 3aflaul, BHOCUTh KOPPEKTUBHI B
JiesiTeNTIbHOCTb Ha OCHOBE HOBBLIX 00CTOSITE/TLCTB, Hal/IeHHBIX OIIMOOK, BbISBJIEHHBIX TPYJHOCTEM;

OLIEHWBAThb COOTBETCTBUE pe3yJbTaTa [eSTe/TbHOCTH TIOCTAB/IEHHOH 1€/ U YCJIOBUSIM, OOBSICHITD
NIPUYMHBI  ZIOCTVDKEHUS] WM He [JOCTWKeHUs 1ieJid, HaXOAWUTh OIIMOKY, [jaBaThb OLIEHKY
TIPUOOPETEHHOMY OITBITY.

9 knacc

1) YHugepcabHble no3HasameabHble delicmausi obecneyugarom popmuposaHue 6a308bix KOCHUMUBHBIX
npoyeccos obyuaroujuxcs (0ceoeHue Memoo08 NO3HAHUSL OKPYHCcauje2o Mupd; npuMeHeHue 102U4ecKux,
uccnedosamenbCKUx onepayutl, ymeHuli pabomamsb ¢ uHgpopmayuetl).

Ba3oBble 1oruueckye AefiCTBUSA:

BBISIB/IITh M XapaKTepPU30BaTb CYIeCTBEHHbIE TMPHU3HAKW MaTeMaTHUeCKUX OOBEKTOB, TTOHSTHH,
OTHOLIEHWH MeXJy TIOHATHAMY; (OpPMY/IMpOBaTh ONpefie/ieHHs TOHATUM; YyCTaHaB/IUBaThb
CYILIeCTBEHHBIM TIPU3HAK KIacCHU(UKAL[UKM, OCHOBaHWS [yl 0000IL[eHHs M CpaBHEHWs, KPUTEPUH
NIPOBO/JJMMOIO aHa/In3a;

BOCIIDMHUMATh, (OPMYy/JHUPOBAaTh W  TpeoOpa30oBBIBaTb  CYXKJEHUS: yTBepAUTebHbIe |
OTpuLiaTe/ibHble, eIMHUYHbIE, YaCTHbIe U 00I1IMe; YC/IOBHBIE;

BBISIB/IATE MaTeMaThyeckre 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpeursi B ¢akTaX, JaHHbIX,
HaO/MIOJeHUsIX U YTBEPXKJEHUsX; TIpejjaraTb KPUTEpUM [JIsi BBISBAEHUS 3aKOHOMepHOCTeM
Yl IPOTUBOPEYNL;

JlelaTb  BBIBOJBI C KCIIO/Ib30BAaHWEM 3aKOHOB JIOTHKH, [e[AYKTUBHbIX W HWHJYKTUBHBIX
YMO3aK/IF0UeHUH, YMO3aK/II0UeHUH 110 aHaJIOTUY;
pa3bupath Jj0Ka3aTeabCTBA MaTeMaTHUeCKUX yTBepKJeHUH (TIpsiMble ¥ OT MIPOTUBHOI'0), IPOBOAUTD
CaMOCTOSITEJTbHO ~ HEeCJ/IOKHble  JlOKa3aTe/lbCTBA  MaTeMaTHuecKuxX  (DakToB,  BbICTpauBaTb
aprymMeHTalldlo, TIPUBOJUTH TpUMepPbl UM  KOHTPIIPMMeEphl; 00OOCHOBBIBaTH  COOCTBEHHbIE

paccysKzieHus;



BbIOMpaTh Croco0 pelneHusi yuyeOHOM 3ajauM (CpaBHHMBAaTh HECKOJBKO BApHUAHTOB peLIeHUs,
BbIOMpaTh Haubosiee TOAXOASIIMM C YUETOM CaMOCTOSITE/ILHO BbIJe/IEHHBIX KpuTepreB). ba3oBbie
HCC/IeloBaTe/IbCKHe JefiCTBUS:

WCTIO/Tb30BaTh BOIIPOCKI KAK MCC/IeJ0BaTeIbCKUM MHCTPYMEHT MO3HaHMs; POPMY/IMPOBaTh BOIIPOCHI,
¢duKcupymole TpoTHBOpeure, TpobeMy, CaMOCTOSITeNTbHO yCTaHAaB/IMBaTh HCKOMOe U JaHHOe,
(dbopMHpOBaThL TUIIOTE3y, APT'YMEHTHUPOBATH CBOIO MO3UIIUIO0, MHEHUE;

MIPOBO/IUTh TI0 CAMOCTOSITEJTbHO COCTaBJIEHHOMY TUIaHY HEC/IOKHBIA 3KCTIepUMeHT, HeboJibIioe
WCCIeJlOBaHWe TII0 YCTAHOB/IEHWIO OCOOEHHOCTeH MaTeMaTU4YeCKOTO OO0beKTa, 3aBHCHMOCTeH
00BEKTOB MeXKay cob0ii;

CaMoCTOsITeNTbHO  (hOopMy/TUpOBaTh 0000IIEHUsT YW BBIBOJBI T0 pe3yJsibTaTaM I[POBEAEHHOIO
Hab/roleHus, MCCeJOBaHMsI, OLIeHWBaTh JIOCTOBEPHOCTh TOJyUeHHBIX pe3y/bTaTOB, BBHIBOIOB U
000011IeHMIA;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHe IPOLeCCa, a TaKKe BbIABUraTb IPEATOJIOKEHUs O ero
Pa3BUTHU B HOBBIX YC/IOBHSIX.

Pab6ora c uadopmanmeii:

BBISIB/IATh HEZIOCTATOUHOCTb M U30BITOUHOCTh MH(OPMAIUH, JAHHBIX, HEOOXOAUMBIX /I/IS1 PeIIeHUs]
3a7iaumy;

BbIOMpATh, aHA/IM3UPOBaTh, CHCTEMATH3UPOBAaTh U WHTEPIIPETUPOBaTh WH(OPMALUIO pa3TMUHbBIX
BUZIOB U ()OpM TIpe/iCTaB/IeHNSs];

BbIOMpaTh (hopMy TipezcTaBieHHs MH(OPMAI[UM W WUTFOCTPUPOBATh pelllaeMble 3a/laul CXeMaMH,
JarpaMMaMH, UHOM rpauKOM U UX KOMOHWHAIUSIMU;

OlLIEHWBAThb HAZIE)KHOCTh WH(OPMAI[UM 10 KPUTEPUsIM, TIPeJIOKEHHBIM YUUTeJleM W/IH
copMyMpPOBaHHBIM CAMOCTOSITETHHO.

2) YHueepcaabHble KOMMYHUKamueHble Oelicmgusi obecneuugaiom CGOpMUPOBAHHOCMb COYUA/IbHBIX
HaBbIKO8 0b6YyUarWUXCs.

Oo0menne:

BOCIIPUHUMATh U (POPMY/IHMPOBaTh CY>KIEeHHsI B COOTBETCTBUU C YCIOBUSIMH U LIeJISIMUA OOILIeHUS;
SICHO, TOUHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3DEHHSI B YCTHBIX U IMTUCbMEHHBIX TEKCTaXx, /1aBaTh
TIOSICHEHUSI T10 XO/y PelLleHus 3a7iaul, KOMMEeHTHUPOBATh T0J/IyueHHbIN pe3y/ibTar;

B XOZie 00CY>K7IeHHsI 3a/laBaTh BOTIPOCHI 10 CYIECTBY 00CY>KZaeMoU TeMbl, pOOIeMbI, peliaeMou
3a/lauy, BbICKa3bIBaTh H/IeW, HalleJieHHble Ha TIOWCK peIleHHs; COTOCTaB/ATh CBOU CYXKAEHHS C
CY)XXI€HUSIMA JAPYTUX YUYaCTHUKOB [uajiora, OOHapy>KWBaTh pa3/iMude W CXOJCTBO TIO3WIWH; B
KOppeKTHOU ¢opMe (pOpMy/IMpPOBaTh Pa3HOTJIaCKsl, CBOM BO3paXKeHUsI;

NIPe/ICTAaBSATb ~ pe3y/bTaThl  pEIIeHWs 3alaud, SKCIIepUMEHTa, HCC/IeIOBaHMs, IIPOEKTa;
CaMOCTOSITeJTbHO BBIOMpaTh (hopMaT BLICTYTUIEHUWS C YUETOM 3aZiau Mpe3eHTaluu U 0cobeHHOCTei
ayJUTOpPHH.

CoTpyaHMUECTBO:

MOHMMAaThb U WCTIO/Ib30BaTh TIPEUMYIIIECTBA KOMAaHAHON M WHAWBUYalbHON pabOThI TIPH PeIeHuH
yueOHbIX MaTeMaTU4YeCKUX 3aj/jau; TNPUHUMATh Lie/lb COBMECTHOW [esiTe/TbHOCTH, TJIAHUPOBATh
OpraHu3aIii0 COBMECTHOW paboThbl, pacrpefiesiAiTh BUABI pabOT, JOroBapMBATLCS, OOCYXIATh
TIPOLIeCC U pe3yJbTaT paboThl; 0000IaTh MHEHHUST HECKOJIBKUX JTIO/IEH;
yuacTBOBaTh B IPYMITOBBIX (hopMax paboTeI (00CyKaeHus1, 00MeH MHEHUSIMH, MO3TOBBIE IIITYPMbI U
Ip.); BBITIOJIHATH CBOK YacTb PabOThI M KOOPAWHUPOBATH CBOU AEUCTBUSI C JPYTUMHU UseHaMHu
KOMaH/Ipl; OLIeHMBATh KaueCTBO CBOEro BK/A3J@a B OOmMMHA TPOAYKT TIO KPUTEpPUSM,
copMyMMpPOBaHHBIM YYaCTHUKaMU B3aUMO/IeHCTBUS.

3) YHueepcanbHble pe2yasimueHble Oelicmgusi obecneyugarom hopMupo8aHue CMbICA08bIX YCMAHOBOK U
JHCU3HEHHbIX HABbIKO8 AUYHOCMU.

Camoopranusanus:
CaMOCTOSITe/IbHO COCTABJISATh IJIaH, aJTOPUTM pellieHus 3aZiaui (WK ero 4acTh), BIOMpaTh Crioco6
pelleHuss C y4éTOM HMMEIOIIMUXCS PecypcoB W COOCTBEHHBIX BO3MOYKHOCTeH, apryMeHTHpPOBaTh U
KOpPPeKTHPOBaTh BapUaHThI PellieHuH C Y4ETOM HOBOW MH(OpMaI1H.
CaMOKOHTPOJIb:

BJaJileTh CII0CcO0aMH  CaMOIIPOBEPKM, CaMOKOHTPOJISi TIpoliecca M pe3yJsibTaTa peLleHUs
MareMaTHh4YecKoM 3a/jauu;



®  [peJBU/ETh TPYJHOCTU, KOTOPbIE MOTYT BO3HUKHYTH TIPH PEII€HUU 3alaui, BHOCUTb KOPPEKTHBHI B
JesITe/TIbHOCTb Ha OCHOBE HOBBIX 00CTOSITE/TLCTB, HAal/IEHHBIX OIIMOOK, BBISBJIEHHBIX TPY/THOCTEH;

®  OIeHMBAaTh COOTBETCTBUE pe3yJbTaTa JeATeJbHOCTH MOCTaB/I€HHOW L€ U YCIOBUSIM, OOBSICHSTD
NIPUYMHBI  ZIOCTVDKEHWS] WM He [OCTWKEeHUs 1ieJd, HaXOAWUTh OIIHUOKY, [aBaTh OLIEHKY
TIPUOOPETEHHOMY OITBITY.

IIpepmeTHBbIe pe3y/ibTaThbl:
5 kuaacc
Apudpmeruka. Uncsia v BbIYUCIEHHUS
¢ [loHumarh ¥ TPABWIBHO YIOTPEONATh TEPMHHBI, CBSI3aHHBIE C HATYpPAIBHBIMU YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSMHU.
. CpaBHHMBaTh M YHOPAIOYMBATH HATypaJbHbIE YHCIIA, CPAaBHUBATh B NPOCTEHIIUX CIydasx
OOBIKHOBEHHBIC APOOH, IECATUYHBIC IPOOH.
¢  CoOOTHOCUTH TOYKY Ha KOOPJAMHATHOW (YMUCIOBOI) MPSIMON C COOTBETCTBYIOUIUM € YUCIOM HU
n300paxaTh HaTypajibHbIC YHCIA TOYKAMHU Ha KOOPJIUHATHON (YHCIOBOM) MPSAMOIA.
¢  BrimonHATh apudMeTHUECKHE NCUCTBUS ¢ HATYPAIbHBIMU YUCIIAMHU, C OOBIKHOBEHHBIMH JIPOOSMU B
MPOCTEHIINX ciTydasx. 6 BeIMOMHAT MPOBEPKY, MIPUKUIIKY PE3YIbTaTa BHIYUCICHHI.
¢  OkpymIsaTh HATypalbHbIC YUCIIA.
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. Pemarp TekcTOBBIE 3amaun apu(PMETUISCKUM CIIOCOOOM ¥ C TIOMOMIBIO OpPTraHWM30BAHHOTO
KOHEYHOTO Iiepedopa BCceX BOZMOXKHBIX BAPUAHTOB.
. Pemate 3amaun, copepskalue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIUYHHBL: CKOPOCTH, BpeMs,
paccTosiHue; 1IeHa, KOJTHUYeCTBO, CTOUMOCTb.
Hcmonb30Bath KpaTKue 3aMUCH, CXEMBI, TAOIUIIBI, 0003HAYCHUS MIPH PEIICHUH 3a]1a4.
[Tonb30BaThCs OCHOBHBIMHM €IUHHUIIAMH M3MEpPEHUsS: IEHbl, MAacChl; PACCTOSHUS, BpPEMEHH,
CKOPOCTH; BbIpaXkaTh OJIHUA €UHUIIBI BEJIMUUHBI Yepe3 JIpyTHUe.
® l3Brekarb, aHAIU3UPOBATh, OLICHUBATh HHPOPMAIIHIO, IPEACTABICHHYIO B Ta0JMIle, HA CTOI0YATON
IuarpaMMe, UHTEPIPETHPOBATH IMPEIACTaBICHHBIC JIaHHBIC, MCIOJb30BaTh JAHHBIC MPH PELICHUU
3ajad.
Harasignasi reometpus
¢ [lonp30BaTbCsi FEOMETPUUECKUMU MOHSITUAMU: TOUKA, MIPsMasi, OTPE30K, JIyU, YToJl, MHOTOYTOJIbHUK,
OKPY>KHOCTb, KPYT.
o [IpuBoauTh mNpuUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUPA, HMEIIMUX (QOpMy H3YyUYEHHBIX
reoMeTpHUecKuX Guryp.
¢ lcrnonb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C YIJIAaMU: BEpPUIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU:
yroJ, BEpIIUHA, CTOPOHA, IUArOHaNb; C OKPYKHOCTBIO: PaANycC, JTUaMETp, LIEHTP.
®  3oOpaxkaTh H3Y4YEHHBIE TI'eOMeTpUYeCKHe (QUrypbl Ha HEIMHOBAHHOW M KieTyaToid Oymare c
MTOMOIIBIO IIUPKYJISA U TUHEHKHU.
®  HaxomuTh UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIbIO JIMHEWKH, CTPOUTH
OTPE3KH 33JIaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTb 3aIaHHOTO pajuyca.
o Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSMOYTOJbHHMKA, KBaJapaTra s WX MOCTPOEHUS,
BBIYHMCIICHUS TUIOIIA/IA U TIEPUMETPA.
o Bbruncnsate mnepuMerp W IJIOWAAb KBajapara, MPsMOYToibHHKA, (GUTYp, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YHUCIe (QUTYP, H300pKEHHBIX HA KJIETYATOH Oymare.
¢ [lonp30BaTbCs OCHOBHBIMH METPHUUECKUMU €IUHHUIIAMHU HW3MEpPEHUS JJIMHBI, IUIOIIA/IU; BbIpaXaTh
OJIHU €TMHUIIbI BEJIMUYUHBI Yepe3 IpyTHUe.
¢  Pacno3HaBaTh Napajuiesienumnes, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo TpaHb,
M3MEPEHHUsI; HAaXOIUTh U3MEPEHHUs Mapasuielienumesia, Kyoa.
®  Bpruuciiars 00bEM Ky0a, mapaienenurea 1mno 3aaHHbIM U3MEPEHUsIM, MO0JIb30BaThCs eIUHUIIAMU
U3MepeHUs 00bEMa.
® Pemarp HeclOXHbBIC 33]]a4l HA U3MEPEHHE TEOMETPUUYECKUX BEJIMYUH B MPAKTUYECKUX CUTYAIIUAX.
6 x1acc
Yucia v BbIYUCICHUSA



3HaTh W MMOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3JIUYHBIMU BHJAMH YHCENl U CIIOCOOAMHU WX 3allHCH,
MIEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJTHOHM (POPMBI 3aMKCH YHCIIa K APYTOM.

CpaBHHMBATh M YIOPSJAOYHMBATEH IIEJIbIE YKCIA, OOBIKHOBEHHBIC U JECATUYHBIC ApOOH, CPaBHUBATH
YHCIa OJHOTO U Pa3HBIX 3HAKOB.

BeimonHsATe, coueras YCTHbIE W TNHChMEHHbIE UpUEMBI, apudMeTudeckue IeHCTBUS C
HATYPaJIbHBIMU U [ETBIMUA YUCIIAMU, OOBIKHOBEHHBIMH U JECATHYHBIME JIPOOSMU, MTOTOKUTESITEHBIMH
Y OTPUATEIIHHBIMH YUCIIAMH.

BbrucnsaTh 3HAUEHUS YMCIOBBIX BBIPAXKCHHM, BBIMONHITH NPHUKUAKY W OICHKY pe3yJbTaTa
BBIUUCIICHHIA;, BBITIOJHATE NpeoOpa30BaHUsl YHCIOBBIX BBIPOKEHHA HAa OCHOBE CBOKCTB
apumeTndecKux IeHCTBUIA.

CoOOTHOCUTHh TOYKY Ha KOOPJAMHATHOH NPSMOM C COOTBETCTBYIOIIMM €W YHCIOM M HM300pakaTh
qrclia TOYKaMU Ha KOOPIWHATHOU MPSIMON, HAXOAUTh MOJIYJIb YUCIIA.

COOTHOCUTH TOYKHU B TIPSIMOYTOJILHOW CUCTEME KOOPJIMHAT C KOOPAMHATAMH ITON TOYKH.
OKpyTJISTH LEJIbIe YHCTia U IECATHYHBIC IPOOU, HAXOUTh TPUOJIMKEHHS YHUCEIT.

YucnoBble 1 OyKBeHHbIE BHIPAKEHUS

[TornMath U ynorpeOasTh TEPMUHBI, CBSI3aHHBIE C 3alMCHIO CTENECHW YHCJIa, HAXOIUTh KBAJparT H
KyO 4KcIia, BEIYUCIATh 3HAYCHHS YHCIOBBIX BBIPAKCHHUH, COEPIKAIINX CTCTICHH.

[Tonp30BaTbcsl NpHU3HAKAMH JIEJIMMOCTH, pAaCKIaJblBaTh HATypaJbHbIE YKCIA HAa MPOCTHIE
MHOKHTEJIIH.

[Tonb30BaThCs MacITabOM, COCTABIISATH IPOMOPITUU ¥ OTHOIIICHHSI.

Hcnonw3oBath OykBBI JUIsi OOO3HAYEHWsS 4YHCET NPH 3alUCH MAaTeMaTHYECKHX BBIPAKCHUH,
COCTaBJISATh OYKBEHHBIC BBIpOKEHHUS U (HOPMYJIBI, HAXOJWUTh 3HAUCHUS! OYKBEHHBIX BBIPAKCHHM,
OCYIIECTBJISII HEOOXOAMMBIE ITOJCTAHOBKU U MTPeoOpa3OBaHMUs.

Haxoautbe HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelnenue TeKCTOBBIX 3224

Pemarhs MHOTOIIArOBBIE TEKCTOBBIC 337]a91 aPHPMETHUECKAM CIIOCOOOM.

Pewate 3agaun, CBSI3aHHBIE C OTHOLIEHUEM, MPONOPLUUOHAIBHOCTBIO BEIWYHMH, IPOLEHTAMU;
peuiaTh TpU OCHOBHEBIC 33/1a4 HA IPOOH U MPOIIECHTHI.

Pemate 3amaum, copaepamiye 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYMHBI: CKOpPOCTb, BpEMS,
paccTosiHue, IIeHa, KOJHMYECTBO, CTOMMOCTH; MPOU3BOAMTEIHHOCTh, BpeMs, 00bEMa paboOTHI,
UCHIONB3YSl apupMEeTHUECKUE ACUCTBUA, OLEHKY, MPUKHUIIKY; MOIb30BaThCS €AMHUIIAMUA H3MEPEHUs
COOTBETCTBYIOLIMX BEJINYMH.

CoctaBnatb OyKBEHHBIE BBIPAXEHHS 110 YCIOBHIO 331a4H.

W3Brekats nHGOpPMAIHIO, IPEACTABICHHYIO B TA0IHIIAX, HA TUHEHHOMN, CTOIOYATON WIIM KPYTOBOH
IUarpaMMax, MHTEPHPETUPOBATH MPEACTABICHHBIE JIaHHBIC; MCIIOJIB30BaTh JAHHBIE NPU pPEUICHUU
3az1ay.

[TpencraBnsate UHGOPMALIHIO C TOMOLIBIO TAOIHII, TUHEHHON U CTOJIOYATON AUarpaMM.

Harnsagnasi reomMeTpust

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYKAIOIIETO0 MHUPA, HMEIIMUX (QOpMYy H3YyUEHHBIX

TE€OMETPUUYECKUX TUIOCKUX U IPOCTPAHCTBEHHBIX QUTYD, TPUMEPHI PAaBHBIX M CHMMETPHYHBIX QUTYD.

N300paxaTh C MOMOUIbIO LUPKYJIA, JTUHEHKH, TPAHCIOPTUPA Ha HEJIMHOBAHHOW M KJIETYaTOU
OyMmare U3y4eHHBIE TUIOCKHE TeOMETPHUIECKUE (PUTYpPHI i KOH(DUTYpaITi, CHMMETPUYHBIC (DUTYPBI.

[Tonb30BaThCs TEOMETPUUECKUMH IMOHSATHSIMH: PaBEHCTBO (UTYp, CUMMETPUS; HCIOIb30BaTh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHH, LICHTP CUMMETPHH.

HaxomuTh BeaMUMHBI yIiIOB U3MEPEHHEM C MOMOUIbIO TPAHCIOPTHUPA, CTPOUTH YIJIbl 3aJaHHOMN
BEJIMYUHBI, OJIH30BATHCS IIPU PELICHUU 3a/1a4 IPalyCHON MEpoil YIJIOB; paclio3HaBaTh HA YEPTEKAX
OCTPBIiA, MPAMOM, pa3BEPHYTHIN U TYNOUH YTJIbI.

BoruucnsaTe AjivHy JIOMaHOM, MEPUMETP MHOTOYTOJBHUKA, MOJIb30BATHCA €IUHULIAMU HU3MEPEHHS
JUIMHBI, BBIPAXKaTh OJTHU €IUHULIBI U3MEPEHUS IJTUHBI Yepe3 JpyTue.

Haxoautb, ucnonbs3ys 4epTExKHbIE UHCTPYMEHTBI, PACCTOSHUS: MEXY JABYMsI TOUKaMH, OT TOUYKU
710 TIPSIMOM, IJTUHY ITyTH HA KBAJPATHOM CETKe.

Boeraucnsate miomanas GuUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB, MCIOIh30BaTh pa30MEeHUE Ha
NPsIMOYTOJIBHUKKM, Ha paBHble (QUTYpHl, [OCTpauBaHUE [0 NPSIMOYTOJIbHUKA, IOJIb30BATHCS



OCHOBHBIMM €IUHHMIIAMM HM3MEPEHUS IUIOLIANN; BBIPAXKaThb OJHU CIMHUIBI M3MEPEHUsS IUIOLIAIU
yepes Jpyrue.

o Pacnio3HaBaTh Ha MOAENSAX M H300paKEHUSIX NHUPaMHUIY, KOHYC, LMJIMHJIp, HCIIOJIb30BaTh
TEPMHMHOJIOTHIO: BEPILIMHA, peOpo, paHb, OCHOBAHUE, Pa3BEPTKA.
N300pakaTh Ha Ki1eT4aToi Oymare npsMOYIoJIbHbIN Napaiesienunes.

Bbruucnate 00bEM  MPSAMOYTOJNIBHOTO —Tapaiienenunena, Kyba, TI0Jb30BaThCsl OCHOBHBIMHU

eIMHUIIAMU U3MepeHus 00bEMa; BbIpaXKaTh OJIHU €IUHUILIBI H3MEpEeHUsl 00bEMa uepes Ipyrue.

o Pemarp HecnoXHbBIE 3aJaud Ha HAXOXKJIEHUE TEOMETPUYECKMX BEIMYMH B IPAKTHUECKUX
CUTyaLUsX.

Aareopa 7-9 kiacc

Apudmernka

Yuawuiica nayuumces:

* TIOHHMMAaTh OCOOCHHOCTH JIECATHYHON CHCTEMBbI CUHCIICHUS;

* BBIpAXaThb YMCJIA B JKBHUBAJEHTHBIX (OpMax, BbIOMpas HambOosiee HNOAXOMAALIYI0 B 3aBUCUMOCTH OT
KOHKPETHOM CUTYallWH;

*  BBINOJIHATH BBIUUCIICHUS C OOBIKHOBEHHBIMU U JIECSITUYHBIMH APOOSIMH, COUeTasi yCTHbIC U IMCbMEHHbIE
IIPUEMBI BBIYUCIICHU;

*  HCIIOJIB30BATh ITOHATHS U YMEHUS, CBS3aHHBIE C IIPOLEHTAMM, B XOJI€ PEILICHUS MAaTEMATUYECKUX 3a/1a4 U
3a/1a4 U3 CMEKHBIX IIPEMETOB, BBIIOJIHATE HECIIOKHbIE IPAKTUYECKUE PACUYETHI;

*  AHAJU3UPOBATh rpa)UKU 3aBUCUMOCTEN MEX]ly BEIMUMHAMU (pacCTOsIHUE, BpeMs, TeMIepaTypa U T. I1.).

*  HUCIOJIb30BAaTh IIOHATHS, CBA3AHHBIC C JEIMMOCTBIO HATYpaIbHbIX YUCEIL,

* CpaBHUBATh U YIOPSAJOUYMBATH PALIMOHAIBHBIE YUCIIA;

*  BBIIOJHATH BBIYUCICHHS C DPALUOHAIBHBIMU YMCIAMH, COY€Tas YCTHbIE U IIMCbMEHHBIE IPUEMBI
BBIUNCJICHUN, IPUMEHATH KAJIBKYJIATOD;

*  HCIOJIb30BAaTh IOHATHS U YMEHMs, CBSI3aHHBIE C IIPONOPLUOHAIBHOCTBIO BEJIMYUH, IIPOLICHTAMH, B X0J1€
pelIeHusT MAaTeMaTH4eCKMX 3a7ad M 3a7Jad M3 CMEXHBIX IIPEIMETOB, BBINOIHATh HECIIOKHBIE
IIPaKTUYECKHUE PACUETHI;

Yuawuiicsa nonyyum eosmoorcnocme Hayuumsca.:

*  IO3HAKOMUTKCS C MO3ULMOHHBIMU CUCTEMAaMU CUHCIICHUS C OCHOBAHUSIMH, OTIMYHBIMU OT 10;

*  yriIyOWUTh U Pa3BUThH MPEACTABICHUS O HATYPAIbHBIX YHCIIAX;

* HAy4YMTbCA UCIOJb30BaTh MNPUEMBI, PALUOHATU3UPYIOIIME BBIYUCICHUS, TNPUOOPECTH  HABBIK
KOHTPOJIMPOBATH BHIYHMCIICHUS, BBIOUPAS MTOJXO IS JIJIsI CUTyaIllH CIIOCO0.

YucnoBble 1 OyKBeHHbIE BHIPAKEHUS

Yuawuiicsa nayyumcs:

*  BBINOJIHATH ONEPAIMH C YUCIOBBIMU BBIPAKEHUSIMU;

*  BBINOJIHATH TpeoOpa3oBaHUsi OYKBEHHBIX BBIPAXKEHHUH (PACKPBITHE CKOOOK, MpPHBEICHUE MOJ00HBIX
cJaraeMpix);

*  pemiaTth JUHECHHBIC YPaBHEHMSI, PEIIaTh TEKCTOBBIE 3aa4l aNreOpandeckKuM METOIOM.

Yyawuiicsa nomyyum 6o3mooicnocmo Hayuumsca.:

*  pa3BWTH MPEACTABICHUS O OYKBECHHBIX BBIPAKEHUSAX U UX MPEOOPA3OBAHMSIX;

* OBJAJETh CHEHUAIBHBIMH MNpUEMAMH pEHIeHHS YpaBHEHWH, NPUMEHATh amnmapart ypaBHEHUH s
pEIIeHUs KaK TeKCTOBBIX, TAK U MPAKTUUYECKUX 3a/1a4.

Ymuci0Bble MHOKECTBA.

Yuawuiicsa nayyumcs:

* [OHUMAaTbh TEPMUHOJIOTHUIO U CUMBOJIUKY, CBSI3aHHBIE C MOHITHEM MHOKECTBA, BBITIOJIHATH ONEpalluy Hal
MHOECTBAMU;

*  HCIOJB30BaTh HauaJbHbIC MPEICTABICHUS O MHOKECTBE JIEHCTBUTEIbHBIX YHCEI.

Yuawuiicsa nonyyum eosmoorcnocme Hayuumsca.:

*  pa3BHBaTh MPEACTABICHUE O MHOXKECTBAX;

*  pa3BUBaTh MPEACTABJICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 JCHCTBUTEIBHBIX YHUCEI;
0 POJIU BBIYUCIICHUHN B MIPAKTHKE;



* pa3BUTh M YINIyOUTh 3HAHUS O JECATUYHOM 3amKMCHU JEHCTBUTENBHBIX uHceld (HMEepUOJUYECKUE U
HENepuoAnYecKue aApoon).

Anaredpanyeckue BbIpasKeHUsI

Yuawuiica nayuumes:

* ONEpUpPOBATh HNOHATHAMM «TOXIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHUE», pellaTh 3aJadH,
coaepxanie OyKBeHHbIE JaHHbIE, Pa00TaTh ¢ GOpMyIaMu;

*  BBINOJIHATH IPe0OpPa30BaHUE BBIPAXKEHUH, COJIEpKAILUX CTEINEHU C HATYpaJbHBIMU I10Ka3aTesIMU;

*  BBINOJIHATH TOXKAECTBEHHBIC MTPE0OpPa30BaHUs PAlMOHAIBHBIX BHIPAKECHHUI Ha OCHOBE MPaBHJI JEHCTBUI
HaJl MHOTOWICHAMH;

*  BBINOJHATH Pa3I0KEHUE MHOIOWIEHOB HA MHOXUTEIH.

*  BBINOJIHATH MHOIOLIArOBBIE MTPEOOPa30BAHUS PALMOHAJIBHBIX BBIPAXKEHUM, NPUMEHA IUPOKUI Habop
CI0CcO00B U MPUEMOB;

* PUMEHATh TOXJIECTBEHHblE IpeoOpa3oBaHMs Ui pelleHHs 3aAady U3  Pas3IM4YHBIX Pa3JeNoB
Kypca.olepupoBaTh NOHATUEM «KBaJPATHBIM KOPEHBY, IPUMEHSATh €r0 B BEIUNUCIICHHUSAX;

* BBINOJHATH IPEOOpPa30BAHUE BBIPAKCHUH, COAEPKAIIMX CTENEHU C ILEIbIMU [OKa3aTelsiMU U
KBaJIpaTHbIE KOPHU;

*  BBINOJIHATH TOKIECTBEHHbIE NIPEOOPA30BAHUS PALIMOHAIBHBIX BBIPAXKEHUI HA OCHOBE NPAaBUJI JEHCTBUI
HaJl MHOTOYICHAMH M alreOpanyecKuMu JpooOsMu;

Yuawuiica nonyuum eosmodrcnocmo Hayuumoca:

*  BBINOJHATH MHOTOIIArOBbIE MPeoOpa30BaHUs PAllMOHAIBHBIX BBIPAKEHUH, IPUMEHSS MIUPOKUNA HaOOp
Croco00B U NPUEMOB;

*  [PUMEHSTH TOKIACCTBEHHBIE MPEOOpa30BaHM I PEUICHHUS 3a7a4 U3 pa3IMYHbIX Pa3/ieioB Kypca.

YpaBHeHust

Yuawuiica nayuumes:

* peluaTh JUHEHHbIC YPABHEHUS C OJHOM NEPEMEHHOM, CUCTEMBI IBYX YPaBHEHUH ¢ JBYMs IEpEMEHHBIMU;

* [IOHMMaTb YpPAaBHEHHME KaK Ba)KHEHIIYI0O MaTEMaTHUYECKyl0 MOJEdb JUIsl ONHCAHUS U HU3y4YEHUs
pa3sHOOOPA3HbIX PealbHbIX CUTyallUi, peliaTh TEKCTOBBIE 3a/1a4M alNreOpanyeckuM METOJI0M;

* pUMEHATHh TpapuuecKue MNPEACTABICHUS UIS MCCIECJOBAHUS YPAaBHEHHH, WCCIICAOBAHUS U PEUICHHUS
CHUCTEM YypaBHEHMH C JBYMs IE€PEMEHHBIMU.PEIIATh OCHOBHBIC BHUJbl PALMOHAIBHBIX YpaBHEHUH C
OJIHOM IIEPEMEHHOM, CUCTEMBI IBYX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU;

* IPUMEHATHh IpapUuecKue NPEeACTaBICHUS Ul MCCIEJOBAHUS YPAaBHEHWH, HCCIIEAOBAaHHUS U PELICHUs
CUCTEM YPABHEHMH C ABYMsI IEPEMEHHBIMHU.

Yuawuiica nonyuum eosmodrcnocmo Hayuumoca:

*  OBJAJETh CHELMAIbHBIMU IPUEMaMU PELICHUS] YPABHEHUNM U CUCTEM YpPaBHEHHI; yBEpEHHO NPUMEHSATh
annapar ypaBHEHUH MJs pelleHHsl pa3HOOOpasHbIX 3ajJady M3 MaTeMaTHKH, CMEKHBIX IPEIMETOB,
IIPAKTHUKHY;

* [pUMEHATh TIpaduyecKkue MPEACTaBIECHUS JUIsI HUCCIEAOBAaHMsS YpaBHEHHH, CHCTEM YypaBHEHHI,
coaepxKammx OykBeHHbIE KO3()(DUITUCHTHI.

HepaBencrBa

Yuawuiica nayyumes:

* [OHUMAaTh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHbIE C OTHOILIEHUEM HEPAaBEHCTBA, CBOMCTBA YMCIIOBBIX
HEPaBEHCTB;

* pemiaTh JUHEHHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI; PelllaTh KBaJIpaTHbIE HEPABEHCTBA
¢ onopoi Ha rpauyeckre npeaAcTaBIeHus;

* [PUMEHSATH annapaT HEPABEHCTB AJIS PELIEHU 3a7a4 U3 Pa3IMYHbIX pa3/ieloB Kypca.

Yuawuiica nonyuum eosmodrcnocme Hayuumoca:

* OBJAJETh Pa3HOOOpa3HBIMU NpUEMAMU J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHATH ammapar
HEpaBEHCTB JJISl peIleHHs] Pa3sHOOOPa3HbIX MAaTeMaTHYEeCKHX 3a/ad, 33734 U3 CMEXKHBIX NPEIMETOB U
MIPAKTHUKHY;

* [OpUMEHATHh Trpaduyeckue NpeACTaBICHUs Ui HCCIEIOBaHHUS HEPAaBEHCTB, CUCTEM HEPAaBEHCTB,
coJiepKalnux OyKBeHHbIE KOA(PPUIIUEHTHI.

DyHKUMH.

Yuawuiica nayuumces:



* TIOHMMaTh MW HCIOJb30BaTh (YHKIUOHAIBHBIC TOHATHUS, S3bIK (TEPMHHBI, CHMBOJUYCCKHE
0003HaYCHHUS );

* CTpPOUTH TpadUKu JUHEHHON (HYHKIIHMMA, KCCIICIOBATh CBOMCTBA YHCIIOBBIX (DYHKIIMA HA OCHOBE U3YyYCHUS
MOBEJICHUS UX TPapHKOB;

e MOHUMATh (PYHKIIMIO KaK BOKHEHIIYI0O MAaTEMAaTHYECKYIO MOJEIb ISl ONMUCAHUS TPOIECCOB M SIBJICHUMN
OKPYXAIOIIET0 MUPa, IPUMEHATh (PYHKIIMOHAIBHBIN S3bIK IS OMUCAHKS U UCCIICAOBAHUS 3aBUCUMOCTEH
MEXIy (pU3NYECKUMH BEITMUYNHAMU;

* TPUMEHATH (POPMYJIBI, CBS3aHHBIE C ApU(PMETHUUECKON M TEOMETPUYECKOW MPOTPECCHUSIMH, U allapar,
c(hopMUPOBaHHBIN MTPU U3YUCHHUH JAPYTHUX PA3CIIOB Kypca, K PEIICHHUIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM
W3 pEAIbHOM KU3HHU.

Yuawuiics nonyuum 603modcnocmes Hayuumocsi.

* TIPOBOJUTH MCCIICIOBAHUS, CBSI3aHHBIC C U3YYCHUEM CBOWMCTB (DYHKIIHI, B TOM YHUCIIE C UCTIOIb30BAHUEM
KOMIThIOTEPA; Ha OCHOBE I'papUKOB M3y4YCHHBIX (PYHKIIUN CTPOUTH O0jie CoKHBIE rpaduku (KyCOYHO-
3aJJaHHbBIC, C «BBIKOJIOTHIMWY) TOYKAMH H T. II.);

* HCIIOJIB30BaTh (YHKIIMOHAIBHBIC MPEICTABICHUS U CBOMCTBA (DYHKIMH JUIsI PEIICHUS MaTeMaTHYECKHX
3a/lay U3 pa3IMYHbIX Pa3/esioB Kypca.

JJ1eMeHTbI CTaTUCTHKHU

Yuawuiicsa naywumces:

*  HCIOJIb30BaTh MPOCTEHIITINE CIIOCOOBI MPECTABICHUS U aHAIN3a CTATUCTUYCCKUX JTaHHBIX;

* pemath KOMOMHATOPHEIE 3374l Ha HAXOXKJCHUE KOJTUYEeCTBa 0OBEKTOB WM KOMOMHAIIUH.

Yuawuiics nonyuum 603modcnocmes Hayuumocsi.

* mpuoOpecTd TIePBOHAYAIBHBIA OMBIT OpraHW3alUu cOopa [aHHBIX TMPU MPOBEICHUU Ompoca
00IIECTBEHHOT'0 MHEHHSI, OCYIIECTBIIATh UX aHAIM3, IIPEACTABIIATh PE3yJIbTaThl ONMPOCa B BUJIC TAOJIHIIBI,
JUarpammBbl;

*  HAYYUTHCS HEKOTOPBIM CIICIIMAIBHBIM MTPUEMaM PEIICHHs] KOMOMHATOPHBIX 3a/1a4.

DJieMeHThI MPUKJIATHONH MaTeMATHKHU

Yuawuiicsa nayuumces:

* HCIOJIb30BAaTh B XOJIe PEIICHUs 3a7ay dJIEMEHTapHBbIE MPEICTABICHUS, CBSI3aHHBIC C MPUOIIKEHHBIMU
3HAYCHUSMH BEJINYHH,

*  HCIIOJIb30BATh MPOCTEHIIINE CITIOCOOBI MPEICTABICHHUS U aHAIN3a CTATUCTHUYECKUX JTaHHBIX;

*  HAXOJUTh OTHOCUTEIHHYIO YACTOTY U BEPOSITHOCTh CIy4ailHOTO COOBITHS,

* pemaTh KOMOWHATOPHBIC 3a/1a4H HAa HAXO0XKICHUE YHCa O0bEKTOB MM KOMOWHAITHIA.

Yuawuiics nonyuum 6o3moorcnocme Hayuumucs.

*  TIOHSTH, YTO YMCJIOBBIC JAHHBIC, KOTOPHIC UCTIOIB3YIOTCS ISl XapaKTEPUCTHKNA O0OBEKTOB OKPYKAIOIIETO
MUpa, SBISIFOTCS MPEUMYIIECTBEHHO NPUONMKEHHBIMU, YTO TIO 3aMUCH MNPUOIMKEHHBIX 3HAYCHHIA,
cojiepKaruxcs B ”HGOPMAIIMOHHBIX HCTOYHUKAX, MOYKHO CYJHUTh O TIOTPEITHOCTH MPUOIMKEHNS,

* TMOHNTh, YTO MOTPEIIHOCTh PE3yJbTaTa BBIUYMCICHUN [IOJDKHA OBITh COM3MEpPHMA C MOTPEIIHOCTHIO
HCXOJIHBIX JJaHHBIX;

* mpuoOpecTd TIEPBOHAYATIBHBIA OMBIT OpraHW3alMy cOopa JaHHBIX TMPH MPOBEIECHUU OmImpoca
00I1IeCTBEHHOT0 MHEHHSI, OCYIIECTBIISATh UX aHAIHN3, IPEICTABIISATh PE3yJbTaThl OMPOCa B BUJIC TAOJIHIIBI,
JUarpamMmBbl;

*  TPHOOPECTH OMBIT MPOBEICHUS CITYYaHHBIX YKCIIEPUMEHTOB, B TOM YHCJI€ C MIOMOIIHI0 KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS, HHTEPIPETAIINH UX PE3yIbTaTOB;

*  HAYYHTHCS HEKOTOPBIM CITEITUABHBIM MpUEMaM perieHs] KOMOWMHATOPHBIX 3a7ad.

AJred6pa B HICTOPUYECKOM PA3BUTHH.

Yuawuiics nonyuum 6osmoorcnocms:

* MO3HAKOMHTHCS C UCTOpHEH POPMHUPOBAHUS MATEMATHYECKOTO S3bIKA, 3aPOXKIACHHUE alTeOphl, C KHUTOU O
BOCCTaHOBJICHMH M MPOTUBOIOCTaBIeHMN MyxaMmMerna ainb-Xope3mu.

* y3HATh Kak 3apoawiach uiaes koopauHat (. Buer, P. [lexapr);

* y3HaTh CTAPUHHBIE MEPHI JJIMHBI, BBEJICHHE METpa KaK €IMHUIbI JUIMHBI, METPUYECKYIO CUCTEMY MEpP B
Poccun, B EBpore.



* y3HATh OTKPBITHE UPPALUOHATIBHOCTH, UICTOPHUIO BO3HUKHOBEHUS (POPMYJI JJIsl peLICHHs YpaBHEHHH 3-i1 u

4-i1 crenieHeil.

3HATh NPUMEPHl MAaTEMAaTUYECKUX OTKPBITHMM U UX aBTOPOB B CBA3U C OTCUYECTBEHHOW M BCEMHPHOU
HCTOPUEH;

IMOHUMATh POJIb MATCMATUKH B Pa3BUTUHN Poccumn.

I'eomeTpus 7-9 kiaacc
I'eomeTpuueckue purypsi

II0JIb30BAThCS SI3BIKOM T'€OMETPUU JJI ONHUCAHUS TNPEAMETOB OKPY’KAIOLIEro MHpa M UX B3aUMHOIO
PacroI0KEHUS;

pacro3HaBaTh U M300pa)xkaTh Ha YEPTEKaX U PUCYHKAX reoMeTprudeckue (pUrypbl 1 UX KOMOMHAIINN;
KJIacCU(UIIPOBATH TEOMETPHUECKUE (PUTYPHI;

HAXOJUTh 3HAUCHUS JJIMH JIUHEWHBIX AJIEMEHTOB (DUTYp U UX OTHOIICHUS, TPayCHYIO Mepy yrioB ot 0°
1o 180;

JI0Ka3bIBaTh TEOPEMBI;

pemaTh 3aJaud Ha JJ0Ka3aTelbCTBO, ONMUPAsCh HAa M3Y4YEHHBIE CBOWCTBA (PUIYp M OTHOLICHHNA MEXITY
HUMU U IPUMEHSS U3yYEHHBIE METO/IbI JOKa3aTENIbCTB;

pelaTh HECJIOKHBIE 3aJa4l Ha ITOCTPOECHUE, IPUMEHSS OCHOBHBIE AJITOPUTMBI IIOCTPOEHUSI ¢ TIOMOILBIO
UUPKYJIS U JIMHEHKH;

pelaTy NpocTelIINe MIAHUMETPUYECKUE 3a1a4M.paclio3HaBaTh Ha 4EpPTEKax, PUCYHKAX, MOJENAX U B
OKpY’KaIOIIeM MUPE IIOCKHE U MPOCTPAHCTBEHHbIE TEOMETPUYECKUE (UTYPBI U X 3JIEMEHTHI;

CTPOUTD YIJIbI, OIPEAENIATh UX IPATYCHYIO MEPY;

pacro3HaBaTb M M300paxkaTh pa3BEPTKU KyOa, MPSIMOYrOJIbHOIO Hapajielienunena, MNpaBUIbHON
MIUPAMU/IBI;

onpeseNaATh MO JMHEHHBIM pa3MepaM pa3BEPTKM (QUIypbl JIMHEHHBIE pa3Mepbl caMod (QUrypel U
HA000pOT;

BBIUUCIIATh 00BEM MPSAMOYTOJILHOTO Napaielenunena 1 Kyoa.

OBJIAJICTh METOJAMM pEIlEeHUs 3ajad Ha BBIUMCICHHWE U JI0Ka3aTeJIbCTBO: METOJOM OT MHPOTHBHOTO,
METO/IOM 11010011, METOJIOM Iepedopa BApHAHTOB U METO/I0M F€OMETPUUECKUX MECT TOUCK;

OBJIQJIETh TPAJUIIMOHHOM CXEMOW pEelIeHUs 3aJad Ha IOCTPOCHHE C MOMOIIBIO IUPKYJSA W JIMHEUKU:
aHaJIn3, IOCTPOEHNUE, 10KA3aTEIbCTBO U UCCIIEJOBAHMUE;

HAY4YMTHCS PeIIaTh 33a4K HA TIOCTPOCHUE METOJIOM I'€OMETPHUECKUX MECT TOYEK M METOJIOM HOJ00MS;
HAy4YUTHhCS BBIUUCIATH OOBEM MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UIYpP, COCTABIEHHBIX U3
IIPSIMOYTOJIBHBIX MTAapaJICICIUIIEI0B;

yIIyOUTh M pa3BUTh MPEICTABIECHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (QUTYpax;

HAYYUTHCS IPUMEHATh OHATHE PA3BEPTKHU JUIsl BBIITOJIHEHUS IPAKTUYECKUX PacUETOB.

I/I3Mepe}me reOMETPUICCKUX BEJTUIUH

HCIIOJIb30BaTh CBOMCTBA N3MEPEHUS JJIUH, YIJIOB,IPaJlyCHOM MEpHI YIIa;

pemaTh NpakTUYECKUe 3a/1a4l, CBS3aHHbIE C HAXOKIACHUEM I'€OMETPHUUECKUX BEJIWYMH (MCHOIb3Ys MpU
HEO0OXOMMOCTH CIPAaBOYHUKHU U TEXHUUECKHUE CPEJICTBA).

BBIYUCIIATH IUIOMIAN (GUTYp, COCTABICHHBIX U3 ABYX WM 00Jiee IPSIMOYTOJIbHUKOB, IapauIeIorpaMMOB,
TPEYrOJbHUKOB;

BekTopnl

OIEpUPOBATh NOHATUSAMHU: BEKTOP, CyMMa BEKTOPOB, KOOPAMHATHI Ha INIOCKOCTH, KOOPAUHATHI BEKTOPA;
ONUCBHIBATBIOHATHS BEKTOPHBIX UM CKAJSPHBIX BeIMYUH. MIumrocTpupoBaTh TMOHSATHE BEKTOPA.
@opMyIMpOBaTh OINpPEAEIEHUS. MOJYJS BEKTOPa, KOJUIMHEApHBIX BEKTOPOB, PABHBIX BEKTOPOB,
KOOpJMHAT BEKTOpa, CYMMBbl BEKTOPOB, Pa3HOCTU BEKTOPOB, IPOTUBOIIOIOKHBIX BEKTOPOB, YMHOKEHHSI
BEKTOpPAa Ha 4YHCJIO, CKAJIIPHOIO IPOU3BEACHMSI BEKTOPOB; CBOMCTBA: PABHBIX BEKTOPOB, KOOpPJMHAT
pPaBHBIX BEKTOPOB, CJIO)KEHHUSI BEKTOPOB, KOOPAMHAT BEKTOpAa CyMMbl M BEKTOpa pa3HOCTU JIBYX
BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHUSI BEKTOpAa Ha YMCJIO, CKAJSIPHOTO IPOM3BENIEHUS JIBYX
BEKTOPOB, NEPICHIUKYJIIPHBIX BEKTOPOB.



JIOKa3bIBaTh TEOPEMBI: O HAX0XKIEHUU KOOPAMHAT BEKTOPA, O KOOPAUHATAX CYMMBI U Pa3HOCTH
BEKTOPOB, 00 YCIIOBUU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJCHUU CKAJIIPHOTO MPOU3BEICHHS
JIBYX BEKTOPOB, 00 YCIOBUH NEPIEHIUKYIISIPHOCTH.
HaXOAUTh KOCUHYC yIJla MEXKIY ABYMs BEKTOpaMH.
INPUMEHSTh U3yUYEHHBIE ONPeeNICHHs], TEOPEMBI U (POPMYJIBI K PELICHHUIO 3a71a4
MCIOJIb30BaTh BEKTOPHI JUISl PELIEHUsS] MPOCTEHIINX 3a/a4 Ha ONpejesieHue CKOPOCTH OTHOCHTEIHHOTO
JIBUKCHMSI,
MIPUMEHSATh N3YYECHHBIE OIpe/IeIeHHs], TCOPEMBI U (HOPMYIIbI K PEIICHUIO 3a7ay;
OBJIAJIETh BEKTOPHBIM METOOM JJIsl PELICHMS 3a/1a4 Ha BBIYMCICHUE U TOKA3aTeNbCTBO;
* NPHOOPECTH OIBIT BBIIOJHEHUS NPOEKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOIO MeToja IpH
pEILICHNN 3a7]a4 Ha BBIUYNCIICHUE U J0KA3aTEIbCTBOY.

BeposaTHOCTB M cTaTUCTHKA 7-9 Kj1acc

e U3pnekaTb W mMpeoOpa3oBbIBaTh HMHGOPMAIMIO, TIPEACTABJIEHHYIO B BHe TaO/MWI], JUarpamm,
rpaUKOB; Mpe/CTaB/ATh JaHHbIE B BU/e Tab/uUL], JrarpaMM, rpahuKoB.

e OnuchiBaTh /JaHHBIE C TIOMOIIBI0 CTAaTUCTUUYECKMX TIOKa3aTesiel: CpeJHUX 3HAueHUH U Mep
paccerBanus (pa3max, AUCIIEPCHs U CTaHJAPTHOE OTK/IOHEHHE).

e HaxoauTh YaCTOTHI UMC/OBBIX 3HAUEHWM M YaCTOThl COOBITHM, B TOM YHC/Ie IO pe3y/bTaTam
V3MepeHUH 1 Hab/Tro1eHu .

* HaxoauTb BepOSITHOCTH CJIyYalHBIX COOBITUH B OMbITAX, 3HAsd BEPOSITHOCTU 3IeMEHTApHBIX
COOBITHH, B TOM UKCJIe B OTBITaX C PABHOBO3MOXKHBIMH 37IEMEHTapHBIMH COOBITUSMHU.

* Ucronp3oBath rpaduuecKkue MOJeNW: [epeBO C/IyYalHOTO SKCTIePUMEHTa, AuarpaMmbl JWepa,
YKC/IOBast TIpsiMast.

* OmnepupoBaTh MOHATUSIMH: MHOXKECTBO, TIOJJMHO>KECTBO; BBITIOJHATb OTEpaljiyi Haji MHOXKeCTBaMHU:
00be/iIHeHe, repeceueHre, JOTOTHEHHEe; TePeUUCIATL 3JIEMEHTbI MHOXKECTB; TIPUMEHSITh CBOMCTBA
MHOKECTB.

* Ucrnonp3oBaTh rpaduueckoe IpeJCcTaBJIeHHe MHOXKECTB U CBfI3eH MeXAy HHMH /Il OMHCAHUS
TIPOLIECCOB U SIBJIEHHH, B TOM UKCJIe TIPU PelleHuH 3a7iau U3 JPYTUx yueOHbIX MTPeJMETOB U KYPCOB.

* PemaTe 337laud  OpPraHW30BaHHLIM TepebOpOM BapUAHTOB, a TakKXe C KCIO/Ib30BaHUEM
KOMOWHATOPHBIX MPaBU/I U METO/IOB.

* Ucronb30BaTh OMUCATE/IbHBIE XAPAKTEPUCTUKU JIISI MACCHUBOB UHWC/OBBIX JAHHBIX, B TOM UMC/Ie
Cpe/iHve 3HAUe€HUs U MepPbl paCCeUBaHUSI.

* HaxoauTh 4YacTOThl 3HAYEHWM W YaCTOTbl COOBITHS, B TOM UHC/IE T0Jb3YysCh pe3y/bTaTaMH
TIPOBE/IEHHBIX U3MePEeHUH U HaOJTIoIeHUH.

HaxouTb BepOSITHOCTA CyYalHBIX COOBITUH B W3YUEHHBIX OMbITaX, B TOM UYHC/E B OMBITaX C
PaBHOBO3MO)XHBIMHM 37IEMEHTAPHBIMU COOBITHSIMUA, B CEPUSIX HCMBITAaHUM 70 TIEPBOTO yCrexa, B
CepUsiX UCTIbITaHUM bepHysuin.

e VmeTb nipejcTaB/ieHNe O CTy4aliHOW BeIMUMHE U O pacrpe/ie/IeHnH BepPOSITHOCTEH.

* VMeTh Tipe/iCTaB/IEHHE O 3aKOHE OOJIBIIMX YHCE KaK O TPOSIBJIEHHH 3aKOHOMEPHOCTH B CTy4aiHOM
M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YKCesl B IPUPOZE U 00IIIeCTBe.
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