AHHOTaUUs K padodeil nporpamMme npeamera «MaremMaTuka

Pabouast mporpamma ydeOHOro mpeamera «MaTemMaTHKa» Ha YPOBHE OCHOBHOTO OOIIETO

06p330BaHI/I${ COCTaBJICHA B COOTBCTCTBHU C Tpe6OBaHI/IHMI/I, YTBep}KI[éHHBIMI/I (DeﬂepaHBHBIM

ToCyaapCTBCHHBIM 06p330BaTCJ'II>HBIM CTaHAapTOM OCHOBHOI'O o6mer0 O6paSOBaHI/IH.

Pabouas mporpamma yueOHoro mnpeamera «Marematuka» Ui ydamuxcs 5-9  kiaccoB

pa3paboTaHa Ha OCHOBAaHUU CJIEAYIOLIMX HOPMAaTUBHO-IIPABOBBIX JOKYMEHTOB U MaTEpUaJOB:

dbenepabHOro 3akoHa "OO oOpa3oBanuu B Poccuiickoii deneparuu” ot 29.12.2013 Ne
273-D3 (1.6 cT.28);

(benepanbHOro rocyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHAApTa OCHOBHOTO O0OIIEro
oOpasoBanus (mpuka3z MunucrepcTBa npocsemenus Poccuiickoit deneparun No287 ot
31.05.2021);

NpUMEpHO paboyeil mporpaMMbl 1O MaTEeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanms mia 5-9 KkiaccoB o0mieoOpa3oBaTeIbHBIX OpraHu3anui  (0J100peHa
pemeHreM  (enepanbHOTO  y4eOHO-METOAMYECKOT0  OOBEAMHEHUS MO0  0o0memMy
obOpazoBanwuio potokoa 3/21 ot 27.09.2021r.);

nporpammbei«Marematukay s oOydaronuxcst S5-11 kmaccoB  0011e00pa3oBaTeIbHBIX
ko aBTopoB: A. I'. Mep3msik, B. b. [Tononckuii, M. C. Sxup, J.A.Homuposckuii,E. B.
Bby1ko.

HeJII/I O6y‘1€HI/I${ MAaTCMAaTHUKU:

dbopMHUpoBaHHE IICHTPAJIHHBIX  MATEeMaTHYECKHUX TOHATHN  (YMCIO, BEJIMYMHA,
reoMeTpuueckas (urypa, mnepeMeHHas, BEPOSTHOCTh, (YHKIUS), 0O0ECIICUNBAIOIIINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHUsI 00YUArOIINXCS;
NOJIBEJICHUE 00YYaIOIIMXCSl Ha IOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTEeMaTHUKd M OKPYKaIOLEro Mupa, MOHMMAHME MaTEeMaTHUKUM KaK YacTH oOIein
KYJIbTYpPbI 4€JIOBEUECTBA;

pa3BUTHE  UMHTEIUIEKTYaJdbHBIX M  TBOPYECKUX  CIOCOOHOCTEH  OOydarommxcs,
MO3HABATEIbHON AKTUBHOCTH, MCCIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTU MBIILICHUS,
MHTEpeca K U3yYEHUI0 MaTeMaTHKU;

¢opmupoBanve  (QYHKIMOHAIBHOM  MaTreMaTH4YeCKOM  TI'pPaMOTHOCTH:  YMEHUS
pacrno3HaBaTh MPOSIBICHUS MaTEMaTUYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
pEabHBIX JKM3HEHHBIX CUTYallUSIX W TPH HU3YYEHUU JPYTUX YUeOHBIX MpPEIMETOB,
MPOSIBJIEHUSI 3aBUCUMOCTEH U 3aKOHOMEpHOCTeH, (opMynupoBaTb HUX Ha S3bIKE
MareMaTUKd M CO3JaBaTh MaTE€MaTUYECKHE MOJENH, MPUMEHATh OCBOEHHBIN
MaTeMaTUYeCKUi ammapar s pelleHuss IPaKTUKO-OPUEHTHPOBAHHBIX  3ajady,
WHTEPIPETUPOBATH U OIICHUBATH MOJTYYEHHBIE PE3YIbTATHI.

chopMHupoBaTh y 00yUAIOMUXCS (PYHKITMOHAIBHYIO TPAMOTHOCTD, BKJITIOUYAIOIIYIO B C€0s
B KaueCTBE HEOTHEMJIEMOM COCTaBIAIOLIEH YMEHUE BOCIPUHUMAThb U KPUTHYECKU
aHAJIM3UPOBaTh MH(OpPMAILNIO, MPEICTaBICHHYI0 B pa3JIMYHBIX (Qopmax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTUX pPEalbHBIX MPOLECCOB U 3aBUCUMOCTEH, TPOU3BOIUTH
MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

I/IBYHCHI/IC MaTEMaTUKH HAIIPABJICHO HA peaJin3alrio CICAYIOIIHNX 3aday:

CHCTEMAaTUYECKOE PA3BUTHE MOHATHS YMCIA, BHIPAOOTKA YMEHUH BBHITIOJIHATH YCTHO M
MACbMEHHO apu(dMeTHUecKue ACHCTBUS HaJl YHCIaMH, TEPEBOJUTH TMPAKTHICCKUE
3a7a4M Ha SI3bIK MaTEeMaTHUKH;
OBJIQJICHHE CHCTEMOM MaTeMaTHYEeCKUX 3HAHMM H YMEHHUH, HEOOXOIUMBIX IS
MPUMEHEHUSI B TMPAKTAYECKON JIESITEIbHOCTH, HW3YYEHUS] CMEXHBIX JUCIUIUINH,
MPOJOIKEHHS 00pa30BaHUS;



® UHTE/UIEKTyaJbHOE pa3BUTHE, (HOPMUPOBAHME KA4YECTB JIMYHOCTHU, HEOOXOIUMBIX
YCJIOBCKY JIdA HOJIHOI.[CHHOI71 JKU3HU B COBPCMCHHOM OGIJ.IGCTBG, CBOMCTBEHHBIX
MaTeMaTHYeCKOM  JEeATETbHOCTH: SICHOCTU M TOYHOCTH MBICIHM, KPUTHYHOCTH
MBIIIJICHUSA, HWHTYULUHU, JIOTHYCCKOI0 MBIIIJICHUA, JSJICMCHTOB MFOpHTMH‘-I@CKOfI
KYJbTYpbl, IPOCTPAHCTBEHHBIX IPEJICTABICHUH, CIIOCOOHOCTM K IPEOJOJICHUIO
TPYIHOCTEH;

e (opMupoBaHME MpeACTaBICHUI 00 HIESIX U METOJaX MaTeMaTUKH KaK YHHUBEpPCAJIbHOIO
A3bIKA HAYKU M TEXHUKHU, CPEJICTBA MOJIEIMPOBAHNUS SIBJIEHUH U IIPOLIECCOB;
BOCIIMTAHUC KYJIbTYPbl JIMYHOCTH, OTHOLICHUA K MATCMATUKEC KAaK K YaCTHu
o0111e4esI0BeYeCKON KYIbTYpPbI, UIpatoliell 0coOyro poJib B OOIIECTBEHHOM pPa3BUTUHU

C yuérom nporpammsl BocnuTanuss MAQOY COULI Ne§, B mporpamme oTtpaxaercs
peanu3anys BOCIUTATENBHOIO MOTEHIMANA YpOKAa MaTEMaTHKH, KOTOPBIM Ipeanosaraert
UCTIOJIb30BaHUE PA3INYHBIX BUJOB M ()OPM JESITEIHHOCTH, OPHEHTHUPOBAHHON Ha LIEJEBbIC
IPUOPUTETHI, CBA3aHHBIE C BO3PACTHBIMU OCOOCHHOCTSIMH O0YUarOIIUXCSL:

IpUBJICUYEHHE BHUMaHUS OOYyYarOIIMXCsl K LIEHHOCTHOMY AacCIEeKTy M3y4aeMbIX Ha YpOKe
SBJICHUH, OpraHu3alMi0 UX pPabOThl C IOJIy4aeMOM Ha YpPOKE COLMAIbHO 3HAYUMOMN
uHpopMaLrell — HHUIMUPOBaHUE €€ 0OCYKIEHHUS, BbICKa3bIBaHUS O0YYAIOIIUMHUCS CBOETO
MHEHHUS 10 e€ MOBOJLy, BBIpaOOTKA CBOETO K HEHl OTHOIIEHUS;

JEMOHCTpalMIo 00yYarolMuMCcsT MPUMEPOB OTBETCTBEHHOI'O, TPaKJIAHCKOI'O IOBEJICHMUS,
IPOSIBIICHUS. YEJIOBEKOJIIOOMS U JI0OOPOCEpACYHOCTH, uepe3 IOAOOpP COOTBETCTBYIOILIETO
MaTepuaia Juisi paboThl Ha ypoKe, MPOOIEMHBIX CUTYalUH JUlsl 00CYK/IeHUs B KJIacce;
NpUMEHEHHEe Ha  YpPOKE HHTEPAaKTUBHBIX  (GopM  paboThl ¢  O0y4aromUMUCS:
UHTEJUIEKTYaJbHBIX UIP, CTUMYJIMPYIOIIMX IO3HABAaTEIbHYIO MOTHBALMIO OOy4arolluxcs;
JUJIAaKTUYECKOT0 TeaTpa, I/l NOJyYeHHbIE Ha YPOKE 3HAaHHs OOBIIPHIBAIOTCS B TE€ATPAJIbHBIX
IIOCTAaHOBKAX; JAUCKYCCUH, KOTOpPbIE AT O0YYarOIUMCSI BO3MOKHOCTb MTPUOOPECTH OMBIT
BE/ICHUSl KOHCTPYKTUBHOI'O JMajiora; rpynroBoi paOOThl Wiu paboThl B Hapax, KOTOpbIE
y4yaT 00y4JaroLuxcsi KOMaHAHOH paboTe U B3aUMOICHCTBUIO C IPYTUMHU 00Yy4arOLMMHUCS;
MHHUIMMPOBAHUE U MOJICPIKKA UCCIIEIOBATEIBCKON JICATEIIEHOCTH 00YyJalONINXCs B paMKax
peanu3ali UMHA UHAUBUAYAIBHBIX U TPYIIOBBIX HCCIEI0BATENbCKUX MPOEKTOB, YTO JacT
oOydaromuMcsi  BO3MOXXHOCTb ~ HPUOOPECTH  HAaBBIK  CaMOCTOSITEIBHOIO  PEIlEeHUs
TEOPETUYECKON MpoOIeMbl, HAaBbIK T€HEPUPOBaHHS U OQOPMIIEHMS] COOCTBEHHBIX HJEH,
HaBBIK YBAXHUTEIBHOIO OTHOILEHHUS K UYXKUM HAeIM, OQPOPMIEHHBIM B paboTax IpYrux
uccienoBaresel, HaBblK MyOJIMYHOTO BBICTYIIJICHUS NIEpe]] ayIMTOPHEN, apryMeHTHPOBAaHUH
OTCTauBaHUs CBOEH TOUKH 3PEHUS.

Y4eOHBIM MJIaHOM Ha U3yueHue mpeameTa « Marematuka» orBoauTcs 974 gaca.
IIporpamma peanusyercs:

- s Skitacca B o0beMe 175 9acoB B rofl, 5 4acoB B HEJNEIIO;

- 11 6 ki1acca B 00beMe 175 yacoB B T'of, 5 4acOB B HEAETIO;

- mi1s 7-8 kiaccoB B 00beMe 210 yacoB B rof, 6 4acoB B HEETIO*;

- m1a 9 xiracca B o0bemMe 204 yacoB B roji, 6 4aCOB B HEJIEIIO.

*B 7-9 xmaccax moaynb «Anredpa» - B 00bEmMe 3 daca, Moaynb «['eoMeTpus»- B 00bEMe 2
qaca, MOJyJib « BeposTHOCTB U cTaTucTuka»- B 00béMe | yac.

HporpaMMa OPHUCHTHPOBAHA HA UCIIOJIb30BAHUC y‘-IC6HO-MeTO,Z[I/I‘{CCKOF0 KOMIIJICKCA:

1. A.I'. Mep3msk, B.b. [Tononckuit, M.C. SIkup. Maremaruka 5 kiacc.M. :Benrana-I"pad
2. A.I'. Mepansk, B.b. [Tononckuit, M.C. Skup. Maremaruka 6 kiacc. M. :Benrana-I"pad
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A.T". Mep3insik, B.b. [Tononckuit, M.C. Sxup. Anrebpa 7 kmacc. M. :Benrana-I'pad
A.I'. Mep3nsk, B.b. ITonouckuit, M.C. fxup. Anre6pa 8 kinacc. M. :Benrana - ['pag
A.l". Mep3isik, B.b. [Tononckuit, M.C. Sxup. Anredpa 9 kmacc. M. :Benrana - I'pad
A.I'. Mep3nsk, B.b. ITonouckuit, M.C. fxup. I'eometpus 7 knacc. M. :Bentana - I'pag
A.T". Mepaisik, B.b. [Tononckuit, M.C. Sxup. ['eomerpus 8 kinacc. M. :Benrtana - I'pad
A.I'. Mep3nsk, B.b. ITononckuit, M.C. fxup. I'eometpus 9 knacc. M. :Bentana - I'pad

[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JInuHOCTHBIE pe3yJIbTaThI:

ITaTpuoTHyeckoe BOCIMTAHHE: IIPOSBICHUEM HMHTEpPECA K MPOLLIOMY M HACTOSILIEMY
POCCUICKOM MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKCHUSM POCCUUCKUX
MaTE€MaTUKOB M POCCHIICKOM MaTeMaTH4YEeCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THX
JOCTIDKEHUH B IPYTrUX HayKax M MPUKIIAIHBIX cdepax.

I'paiknanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE: TOTOBHOCTHIO K BBIIIOJIHEHUIO
00s3aHHOCTEN  TpakJaHMHA W  peaju3aluyd €ro 1pas, [PEACTAaBIECHUEM O
MaTeMaTUYeCKUX OCHOBaX (YHKIMOHMPOBAHMS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
nporenyp TpaKIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHl W Tp.); TOTOBHOCTBIO K
OOCYXXJIEHUIO DJTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JIOCTHXKEHUN HayKH, OCO3HAHMEM BaXHOCTU MOPAJIbHO-3TUYECKUX MPHUHLMIIOB B
JIEATEIbHOCTH YYEHOTO.

TpyaoBoe BocmuTaHHe: YCTAaHOBKOW HAa aKTUBHOE yYacTHE B PELIEHMM MPAKTHUUYECKUX
3a7lad4 MaTeMaTHYeCKOM HallpaBI€HHOCTH, OCO3HAHHWEM BaXKHOCTH MaTEMaTHUYECKOIo
o0pa3oBaHMsl Ha TMPOTSHKEHUM BCEM OKU3HU I yCIemHoW mpodeccnoHanbHOM
JESTEIIbHOCTH W pa3BUTHEM HEOOXOAMMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIUBUAYAIbHONH TPAeKTOPHUH OOpa30BaHUS M JKU3HEHHBIX ILJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEM.

JcTeTHYeCKO0e BOCIHUTAHME: CIIOCOOHOCTHIO K AMOLMOHAIBHOMY U SCTETHUYECKOMY
BOCTIPUATHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUN, PaCCYXACHUH; YMEHHUIO
BUJIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE.

IlenHOCTH HAY4YHOr0 NO3HAHMA: OPHUEHTALMEN B JEATEIBHOCTHM HAa COBPEMEHHYIO
CHCTEMY HayYHBIX MpEICTaBIeHUIl 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeNIOBEKa,
MPUPOJBI U OOIIECTBA, TOHUMAaHUEM MaTEMaTUYECKOW HayKd Kak cepbl 4emoBeYECKOn
JEATENIBHOCTH, JTalloB €€ pa3BUTHUA M 3HAYMMOCTH [UId PAa3BUTHS LUBUIM3ALUY;
OBJIAJICHUEM SI3bIKOM MaTeMaTHUKM U MaTeMaTHMYeCKON KyJIbTypoil KakK CpeICTBOM
MO3HAHUS  MHUpA; OBJIAJEHUEM NPOCTEMIIMMH  HAaBBIKAMU  MCCIIEN0BATEIIbCKON
JeSITENIbHOCTH.

Pusnyeckoe BOCIUTaHUE, GOPMHPOBAHHE KYJIbTYPbI 310POBbSl H IMOILHOHAIBHOIO
0J1aronoJIy4usi: FOTOBHOCTBIO IPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO
3/10pOBbs, BEACHUS 30pOBOro o0Opa3a >KHM3HM (340pOBOE MHUTAaHUE, cOATaHCUPOBAHHBIN
pEXUM 3aHATHN " OTJIbIXaA, peryJssipHas buznueckas aKTUBHOCTH);
c(hOpMUPOBAHHOCTHhIOHABBIKA pe(dIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U
TaKOro K€ ITpaBa JIpyroro 4eJI0BeKa.

JKo0JIOTHYEeCKOe BOCIIMTAHME: OpPUEHTAlMEel Ha MPUMEHEHNEe MaTeMaTUYEeCKUX 3HaAHUM
JUIsL pelleHus 3aJad B 0O0JIaCTHM COXPAHHOCTU OKpY)KAIOIIEH Cpelbl, IIaHUPOBAHUS
NOCTYIIKOB M OLEHKM HUX BO3MOXHBIX IOCJIEICTBUN I OKPYXAlOUIEH Cpebl;
OCO3HAaHHEM T'JI00AJIBLHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U IyTel X peleHusl.
JInuHOCTHBIE pe3yabTaTbl, oO0ecHeYHBAIIME AJANTALNUI0 O00y4Yalmerocss K
H3MEHAIMMCH YCJIOBHAM COLHMANBHON W NPHPOAHON Cpeabl: TOTOBHOCTBIO K
NEHCTBUSIM B YCIOBUSAX  HEONPENENEHHOCTH, MOBBILICHUIO  YPOBHS  CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JESITENBbHOCTb, B TOM YHCIE YMEHHE YUUTHCS y
JIpYTUX JIofel, mpuoOpeTath B COBMECTHOH JAESITEIbHOCTH HOBbIE 3HAHUS, HAaBBIKH U



KOMIIETEHIIMM U3 OMBITAa JAPYTrUX;HE00XOAUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B
TOM uucie GpopMyaupoBaTh UACH, MOHITHS, TUIOTE3b 00 00BEKTaX U SBICHUSX, B TOM
YyHClle paHee HE U3BECTHBIX, OCO3HaBaTh JEGUIUTHI COOCTBEHHBIX 3HAHUA U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYAllMIO KaK BbI30B, TPEOYIOIINI KOHTpMeEp,
KOPPEKTUPOBATh MPUHUMAEMBbIC PEIICHUS W JECHCTBUS, (OPMYIHPOBATH M OIICHUBATH
PHUCKU U MOCIENCTBUSA, GOPMUPOBATH OTIBIT.

MeTanpeaMeTHbIe pe3yJbTaThI:

5 kuaace

1) YVuueepcanvuvie nosnasamensusle oeticmsus obecneuusarom opmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C80eHUe MEeMOO08 NOZHAHUSL OKPYICAIOUe20 MUPA;
NpUMeHeHUe 102UYECKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBble Jlornyeckue a1eicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMaTUYECKUX OOBEKTOB,
MOHATHUM, OTHOLICHUM MEXIy MOHATUSAMU; (DOPMYIHpPOBATH ONpEAeNCHUs IOHATHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINK, OCHOBAHMS JJIs1 0000UIeHUS 1
CpaBHEHUS;

BOCIIPUHUMATh, (HOPMYyITUPOBATh U TPEOOPA30BHIBATE CYKICHUS:

BBISIBJISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUUs B (haKTax,
JAHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX;

JIeJ1aTh BBIBOJIbI C MCIIOJB30BAHNEM 3aKOHOB JIOTUKH, YMO3AKIIIOUEHUH 110 aHAJIOTHUH;
IPOBOJUTH CaMOCTOSITEIbHO HECIIOKHBIE JIOKA3aTeIbCTBA MaTeMaTHYECKUX (aKTOB,
IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
Ba3oBble uccienoBarebCcKkue AeiCTBHSA:

HCIIOJIb30BAaTh ~ BONPOCHI KAk  HCCIENOBATEIbCKMM  MHCTPYMEHT  IO3HAHUS;
(GbopMyIupOBaTh BOIPOCHL, apT'yMEHTUPOBATh CBOIO MTO3ULIUI0, MHEHHUE;

MPOBOJIUTH [0 CaMOCTOATENIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM 3KCIEPUMEHT,
HEeOO0JIBIIIOE UCCIIEOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0ObEKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXIY COOOI;

Pa6Gora ¢ undopmanmeii:

BBIOMpATh, AHAJIM3UPOBATH, CHUCTEMATU3UPOBaTb U HHTEPIPETHUPOBATH HH(GOPMALIUIO
pa3IMYHBIX BUJOB U (HOPM TMpE/ICTaBICHHUS,

BbIOMpaTh (OpMY MpeACTaBiIeHUs WH(DOPMALMK U WIUIIOCTPUPOBAThH PELIaeMble 3a/lauu
CXEMaMHU;

OLICHUBATh HAAEKHOCTh HH(DOPMALIMU IO KPUTEPHSIM, TIPEATIOKEHHBIM YUUTEIEM.

2) VYuueepcanvnvie KomMmyHukamuenwvle Oeticmsus obecneyusaiom cOpMUpPoOSaHHOCHb
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.

Oo0wmenne:

BOCHPUHUMATh U (HOPMYJIUPOBATH CYKACHHUSI B COOTBETCTBUM C YCIOBUSIMM U LIEIIMU
OOLIeHMs; $ICHO, TOYHO, TI'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUS IO XOAY PEUIeHUs 3aJauyd, KOMMEHTHUPOBATb
MIOJIy4EHHBIA pe3yibTaT;

B XOJIe 00CYXKIeHHUs 33aJaBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOi TeMbl, IpOOIEeMBbI,
pelraeMoil 3a1auM, BBICKa3bIBaTh MJIEH, HAIEJICHHbIE HA TIOUCK PELICHHUsS; COMOCTaBIATh
CBOM CY)KJIEHUS C CYXICHUSIMH IPYTUX YYACTHUKOB JIMAJIOTra;

MPEJCTABIATh Pe3yIbTAThl PELICHUS 3aJauu.

CoTpyanunuecTBo:

pacnpenensatb BuAbl paboT, 1oroBapuBaThcs, 00CYX AATh MPOLECC U Pe3yibTaT paboThI;
00001aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CykaeHNs, 0OMEH MHEHUSMH, MO3TOBbIE
HITYPMBI H JIp.).



3) Yuusepcanvnvie pecynamuensvie oeiicmeusi obecneuugarom @opmuposaHue CMblCIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3anus:

CaMOCTOATENIbHO COCTABJISITh IUIAH, AJITOPUTM pelIeHus 3aJadd (WIM €ro 4YacTh),
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ yu€TOM HOBOI MH(OpMAIIHIH.
CaMOKOHTPOJIb:

BJIaJIETh CIIOCOOAMHM CaMOIIPOBEPKU, CAMOKOHTPOJISI Mpolecca M pe3ysbTara pelieHus
MaTeMaTH4YeCKOH 3a7auu;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIbHOCTH IMOCTaBJICHHOM ILIEJIM U YCJIOBHSIM,
HAXOJUTh OIIHOKY.

6 kaacc

1) YVuueepcanvivie nosnasamensnsle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 0OVUAOWUXCS (0C80EHUe MEMOO08 NOZHAHUSL OKPYICAIOUEe20 MUPA;
npuUMeHeHUe J102ULEeCKUX, UCCIe008aAMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3oBrble JJornueckue aeicTBuA:

BBIBJIITE U XapPAKTCPU30BATH CYHICCTBCHHBIC IMPHU3HAKKW MATCMATUYCCKHUX OGT:GKTOB,
NOHATHH, OTHOIICHUH MEXAy NOHATHAMH; (OPMYIUPOBATH ONpPEICICHUS TMOHSATHIA;
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIMU, OCHOBAHUSA AJIsi 0000IIeHUS U
CpaBHEHUS,

BOCIPUHUMATh, GOPMYITUPOBATH U MPE0OPA30BHIBATH CYKICHUS:

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUUs B (haKTax,
JAHHBIX, HAOJIIOICHUSX U YTBEPKIACHUSIX;

J€JIaTh BBIBOAbBI C UCITIOJIBb30BaAHUEM 3aKOHOB JIOTHUKH, yMO3aKJIIO‘IeHI/II>'I 110 aHAJIOTUH,
MMPOBOAUTL CaMOCTOATCIIBHO HCCIIOKHBIC IOKA3aTCIbCTBA MATCMATHYCCKUX (1)aKTOB,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
ba3oBble uccienoBare/bCKue AeCTBUS:

UCIIONIb30BaTh  BOMPOCHI KAk  HCCIENOBATENIbCKHM  MHCTPYMEHT  MO3HAHUS;
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOIIHE TPOTUBOpEUHE, TPOOIeMy, apryMEHTHPOBATh
CBOIO TMO3UIINI0, MHEHUE;

MPOBOAUTHh MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA JKCIEPUMEHT,
HEeOO0JIBIIIOE UCCIIEOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COO0ii;

Pabora ¢ nnopmanmeii:

BBIOMpPATh, AHAIM3UPOBATH, CUCTEMATH3WPOBATh M HWHTEPIPETUPOBATH HWH(OpMAIHIO
Pa3IUYHBIX BUJIOB U (POPM INpeACTaBICHUS;

BBIOMpaTh (OpMy MpeAcTaBieHUs WH(DOPMALMK U WILTIOCTPUPOBATH PEIIaeMble 3a/1auu
CXEeMaMHu;

OLIEHUBATh HAAEKHOCTh HH(OPMALIUY IO KPUTEPUSIM, MTPEITIOKEHHBIM YUUTEIEM.

2) VHusepcanvnvle KoMMyHukamueHnwle Oelicmsusi o00ecneyusarom CcQOpMUpPO8aAHHOCHIb
COYUATILHBIX HABLIKOG 0OYUAIOUUXCL.

Oo0menue:

BOCIPUHUMATH U (HDOPMYIUPOBATH CYKACHHUS B COOTBETCTBUH C YCIOBUSIMH U LIEIIMU
oOIIeHHs; $ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOJy PEIICHUs 3a7add, KOMMEHTHPOBAThH
MOJTyYEHHBIN Pe3yNbTaT;

B X0Jie 00CYXXJIEHUS 33aJ]aBaTh BOIPOCHI MO CYIIECTBY O0OCYKIaeMOW TEMBbI, MPOOIIEMBI,
peliaeMoii 3a/1a4u, BBICKAa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK PEIICHUS; COMOCTaBIATh
CBOM CYXKJICHUS C CYXJICHUSIMH JPYTUX YIACTHHKOB JTHAJIOTA;

MIPEJICTABIATH PE3YNIbTAThl PEIICHUS 3a/Ia4H.

CotpyannuecrBo:

pactpeeNaTh BUABl padoT, TOrOBapHUBATHCS, OOCYXKIATh MPOIECC U Pe3yiIbTaT padOTHI;
000011aTh MHEHUS HECKOJILKUX JIONEH;



y4acTBOBaTh B TPYNIOBBIX opMax paboThl (00CykaeHHs, 0OMEH MHEHUSMH, MO3TOBBIC
LITYPMBI U JIp.).

3) Yuusepcanvnvie pecynamuensvie oeiicmeusi obecneuugarom @opmuposarue CMblCO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3anus:

CaMOCTOATENIbHO COCTABJISITh IUIAH, AJITOPUTM pelIeHus 3aaadu (WIM €ro 4YacTh),
BEIOMpATh CIOCOO0 pemieHus ¢ Yy4ETOM HUMEIONUXCS PECYypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb:

BIIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJSI MpPOIEcca W pe3ysibTara PemieHus
MaTeMaTHYeCKOM 3aauH;

OIICHUBATh COOTBETCTBHUE pE3yJibTaTa JEATEIbHOCTH IMOCTABJICHHON LEIU U YCIOBUSIM,
OOBSCHSTH IPUYUHBI JOCTHKCHUS UJIH HE JOCTHUKCHHUS 1IEJTH, HAXOUTh OIIHOKY.

7 kaacce

1) Yuueepcanvuvie nosnasamensnsle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 0OVUAOWUXCS (0C80EHUe MEeMOO08 NOZHAHUSL OKPYICAIOUEe20 MUPA;
npUMeHeHUe 102UYEeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayueli).

Ba3oBble 1oruyeckme aeiicTBUA:

BBISIBISITh M XapaKTEPU30BaTh CYNIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKHUX OOBEKTOB,
NOHATHH, OTHONICHUH MEXAy MOHATHAMH; (POPMYIUPOBATH ONpPEICICHUS TOHSITHIA;
yCTaHaBJIMBATh CYLECTBEHHBINH MPU3HAK KJIaCCHU(PUKALUU, OCHOBAHMS AJIs1 0000LIeHNs U
CPaBHEHHUsI, KpUTEPUU TPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (POpMyIUpOBaTh U NPeoOpa3OBBIBATH CYXAEHUS: YTBEpIUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIE;

BBISIBIIITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEYHs B (aKTax,
JTAaHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX;

JieN1aTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, AE€AYKTUBHBIX M HMHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

pa3duparp 10Ka3aTeIbCTBA MATEMATUIECKUX YTBEPKICHUN (IIPSMBIE U OT TIPOTUBHOTO),
IPOBOJUTH CaMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTH4ecKUX (HaKToB,
BBICTpAauBaTh apryMEHTAIMI0, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crnoco0 pemieHuss ydyeOHOW 3agaud (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HanboJiee MOIXOIAIIMA C YYETOM CaMOCTOSTENIbHO BBIIEIEHHBIX
KPUTEPUEB).

ba3oBble nccienoBarebckme 1eicTBUA:

UCMOJb30BaTh  BONPOCHl ~ KaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHMUS,
(bopMynHupoBaTh BOIPOCH], (PUKCHUPYIOIIME MPOTUBOpPEUHE, MPOOIeMy, CaMOCTOSTEIbHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, AprYMEHTUPOBAaTh CBOIO
MO3ULUI0, MHEHHE;

MPOBOAUTH IO CaMOCTOSITEIBHO COCTAaBJICHHOMY IUIaHY HECIOXHBIH HKCHEPUMEHT,
HEeOO0JIbIIIOE UCCIIEOBAHNE 110 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro 00bEKTa,
3aBHCUMOCTEN 0OBEKTOB MEXTy COOOI;

CaMOCTOATENbHO  (opMynmupoBaTh  000OIIEHWST W  BBIBOJABI 1O  pe3yJbTaTaMm
NPOBEAEHHOrO HAOIIOJEHUSI, HCCIEI0BaHUs, OIEHUBATh JOCTOBEPHOCTH IOIYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IEHHI];

Pa6ora ¢ undopmaumeii:

BbIOMpPATh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIIHIO
pa3INYHBIX BUAOB U (POPM IpEACTaBICHHUS;

BbIOMpaTh (opMy MpeAcTaBieHns WHDOpPMALMK U WIUTIOCTPUPOBAThH PELIaeMble 3a/1auu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMY;



OLICHUBATh HAJEKHOCTh MHPOPMAIMK 10 KPUTEPUSAM, NPEIOKEHHBIM YUUTEIIEM HWIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

2) Vuusepcanvhvie KomMMyHukamuenwvle Oelicmeus odecneyugsarom CcQOpMUpOBAHHOCMb
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:

BOCIIPUHUMATH W (HOPMYIUPOBATH CYKACHHS B COOTBETCTBUH C YCIOBUSIMH U LEISIMU
OOIIeHMs; $ICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS IO XOAY pEIIeHHUs 3aJaud, KOMMEHTHPOBATH
IIOJIYYECHHBIH pe3yibTaT;

B X0Jie 00CYKJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOU TE€MbI, MPOOIeMBbl,
pelaeMoii 3a1auu, BbICKA3bIBaTh U], HALIEJICHHbIC HA MOUCK PEIICHHUS; COTOCTaBIATh
CBOM CYXKJICHUS C CYXKJICHUSMU JAPYTUX YIACTHUKOB JUAIOTA, OOHAPYKUBAThH PA3IAYUE U
CXOJCTBO TMO3UIMI; B KOPpPeKTHOU Qopme (opmMyarpoBaTh pas3HOINIACUs, CBOU
BO3PaKCHUS;

MIPEJICTaBIATh PE3yJIbTaThl PELICHUs 3aJauM, SKCIIEPUMEHTA, UCCIEeNOBaHUs, MPOCKTa;
CaMOCTOSITENIbHO BBIOMpPATh (hOpMAaT BBICTYIUICHHS C YY4€TOM 3a/Jay MpPEe3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

CorpyanunuecTBo:

MMOHUMATh ¥ UCIIOJIB30BaTh MIPEUMYIIIECTBA KOMAHIHON U WHIANBUAYAIBHON pabOTHI IpU
pemieHnH  y49eOHBIX ~ MATEeMAaTHYECKUX  3ajad; MNPUHUMATh IeJIh COBMECTHOM
NESTENIbHOCTH, paclpeiensiTh BUIbl pabOT, JOroBapuBaThCsA, OOCYXKIAaTh MPOLECC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CyKaeHHs, 0OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JIp.); BBIIOJHITH CBOIO YacTh paOOTHI U KOOPJAWHUPOBATH CBOU JEUCTBUS C
JIPYTHMH 4ICHAMHU KOMAaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOUIUI MPOJIYKT IO
KpuTepusaM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3) Vnusepcanvnvie pezynamugnwvle Oelicmsus obecneuugarom Gopmuposanue CmvlClO8bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIATh IIJIaH, alTOPUTM peLIeHHMs 3ajauyd (WIK ero 4acTh),
BBIOMpATh CIOCOO pelleHus ¢ y4ETOM HMEIOUIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH BAapHaHTHI PEIICHHHA C Y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb:

BJaJIeTh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MpOLecca U pe3ysbTaTa pelieHus
MaTeMaTHYEeCKON 3ajjauu;

OLIEHUBATh COOTBETCTBHE PE3YNIbTaTa JEATEIHHOCTH IMOCTABICHHON IENM U YCIIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHKEHHS MJTM HE JTOCTHXKEHHUS 11eJIH, HaXOAUTh OIINOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

8 ki1ace

1) YVuueepcanvuvie nosnasamensusle oeticmsus obecneuusarom opmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 0OVUAOWUXCS (0C8OEHUE MEMOO08 NOZHAHUSL OKPYICAIOUE20 MUPA;
npUMeHeHUe J102UYeCKUX, UCCIe008AmeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBble JlornyecKue AeicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTHUYECKUX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy MOHATUSAMU; (DOPMYIHpPOBaTh OINpEAeNeHUsl IMOHATHI;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PUKAIUK, OCHOBAHMS AJIs1 0000IIeHNs 1
CpaBHEHUs, KPUTEPUHU ITPOBOIMMOIO aHAIU3A;

BOCIIPUHMMATh, (OpMyIUpOBaTh U MPeoOpa3oBbIBATH CYKICHUS: YTBEPAUTENbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIC, YACTHBIE U 00IME; YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpeUrs B (hakTax,
JAHHBIX, HAOJIONEHUSX U YTBEPKACHUSX; MpelyiaraTb KPUTEPUU JJIs1 BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUN;



JieNlaTh BBIBOJBI C KCIOJIb30BAHHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U HWHIYKTHUBHBIX
YMO3AKJIOUYEHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;

pa3bupath J10Ka3aTenbCTBA MATEMATUYECKUX YTBEPKIEHUHN (IIPSIMBIE U OT IPOTHUBHOTO),
MPOBOJAMUTH CAaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTelIbCTBA MaTeMaTH4ecKuX (akKToB,
BBICTPAanBaTh ApPryMEHTAIUIO, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS,

BBIOMpPATh CIOCO0 pemeHust yd4eOHOH 3amaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
peleHus, BhIOMpaTh Hambosiee MOAXOAALINHA ¢ YUYETOM CaMOCTOSATENBHO BBIJCICHHBIX
Kkputepues). bazoBble ucciie10BaTeIbCKHeE Il CTBUS:

UCTOJB30BAaTh  BONPOCHI ~ KaK  HMCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHHS,
dbopMyIUpPOBaTh BOMPOCH, (PUKCUPYIOLINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOe, (OPMHUpPOBATH THIIOTE3Yy, ApryMEHTHUPOBATh CBOIO
NO3HIINIO, MHEHUE;

MPOBOAUTH IO CAaMOCTOSITEIBHO COCTAaBJICHHOMY IUIaHY HECIOXHBIA AKCIEPUMEHT,
HEeOO0JIbIIIOE UCCIIEOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0ObEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXIY COOOI;

CaMOCTOSITENIbHO  (OpMyIUpOBaTh  0000IIEHHS W  BBIBOABI IO  pe3yJbTaTam
MPOBEAEHHOTO HAOIIOJCHMSI, HCCIEAOBaHUs, OICHHBATh JOCTOBEPHOCTh MOJIYYCHHBIX
pe3ybTaTOB, BBIBOJIOB U 000OIICHUIA;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh MPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH HEIOCTATOYHOCTH M H30BITOYHOCTh HH(OPMALIUU, JAHHBIX, HEOOXOUMBIX IS
pelIeHHs 3a/1a9u;

BBIOMpATh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATh U WHTEPIPETHPOBATH HHQPOPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM MPE/ICTABICHHUS,

BBIOMpATh (opMy MpeacTaBieHHsI HHOOPMAIMHA U WILTIOCTPUPOBATH PEIIacMble 3a1a4H
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHHUBATh HAJEKHOCTh MH(POPMAIMH 110 KPUTEPUSAM, HPEIOKEHHBIM YUUTEIIEM HWIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicm8ust 0becneuusaiom coopmuposaHnocms
COYUATILHBIX HABLIKOG 0OYUAIOUUXCL.

Oo0menne:

BOCIIPUHMMATh U (OPMYITUPOBATh CYXJIEHUS B COOTBETCTBHM C YCIOBHUSAMHU U LEISAMU
oOIIeHus; SICHO, TOYHO, TPAaMOTHO BBbIpaXKaTh CBOIO TOYKY 3pEHHMS B YCTHBIX H
MUCHbMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHHUS IO XOAY pEIICHMs 3aJadyld, KOMMEHTHPOBATh
HOJYyYEeHHBIH pe3ynbTarT;

B X0Jle 00CYKJIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TE€MbI, MPOOIEMBI,
periaeMoil 3a7auu, BbICKa3bIBaTh MJI€W, HAIlEJIEHHbIE HA TIOUCK PELICHMSI; CONIOCTABIATh
CBOU CYXJIEHUS C CY)KJICHUSIMM JPYTUX YYaCTHUKOB JAMAI0Ora, 0OHapy>KUBaTh pa3inyue U
CXOJICTBO TMO3UIMI; B KOPpPEeKTHOH Qopme (opmMyarpoBaTh pa3HOIVIACUs, CBOU
BO3PaXEHHUS;

MIPE/ICTaBIATh PE3YybTaThl PELIEHUS 3aJauM, SKCIIEPUMEHTA, UCCIEeNOBaHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BBHICTYIUIEHHS C Y4€TOM 3a/Jay MpPE3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIEeCTBAa KOMaHIHON U WHAMBUIYAIbHON pabOTHI MpH
pelieHnrn  y4yeOHBIX  MaTeMaTW4YecKuX 3a7ady; MPUHUMATh 1e€Jb COBMECTHOM
JeSITeIbHOCTH, TJIAHUPOBAaTh OPTaHM3ALMI0 COBMECTHOM pPabOThI, pacrnpenesisTh BUIbI
paboT, AoroBapWBaThCA, 00CYKIAaTh MPOIECC M Pe3yiabTaT padOThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopMax paboTsl (00CyKIeHHs, 0OOMEH MHEHUSIMU, MO3TOBbIE
HITYPMBI U JIp.); BBINOJHATH CBOI 4YacTbh pabOTHl U KOOPAMHHUPOBATH CBOM JAEHCTBUS C



JIPYTUMHU WIEHaMHU KOMaH/Ibl; OLICHUBATh KA4eCTBO CBOETO BKJIAJla B OOUTUH MPOIYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pezynamuensvie Oeticmsus obecneuugarom @GopmMuposaHue CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, QJITOPUTM pEIIeHUs 3aJaud (WIM €ro 4acTh),
BbIOMpATh CIOCOO pelleHuss ¢ Y4ETOM HMEIOIIUXCS PECYpCcOoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTbh M KOPPEKTHPOBATh BAapUAHThl PELICHUHW C y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLIECCa W Pe3ysbTaTa peIieHUs
MaTeMaTUYECKOH 3a1auu;

PEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPY PELICHUU 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATb COOTBETCTBHUE pe3yibTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUAM,
OOBSICHATH MPUYUHBI JOCTHKEHHS M HE JIOCTHKCHHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

9 ki1acc

1) Vuusepcanvuvie nosnasamenvhvle oeiicmeus 0becneuusarom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0c8oeHue Memo008 NOZHAHUSL OKPYICAIOUe20 MUpA;
npUMeHeHUe 102UYECKUX, UCCTIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuet).

Ba3oBble tornyeckue neiicTBus:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKH MaTeMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOIIEHUIH MEXAy HOHATHAMM; (DOPMYIUPOBATH ONpPEEICHUS MOHATHIA;
yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHUS JJIsi 0000IICHUS 1
CpaBHEHMsI, KpUTEPUH [TPOBOIUMOI0 aHAIN3a;

BOCIPUHUMATh, (OPMYJIUPOBATh U IMPEOOPa3OBbIBATh CYXACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

BBISIBJIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEYUs B (akTax,
JAHHBIX, HAOJIOACHUAX M YTBEPXKACHUAX; INpeajaraTb KPUTEPUM ISl BBISABICHMS
3aKOHOMEPHOCTEN U MTPOTUBOPEUYUI;

JieNlaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJII04YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparhb J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KICHUN (IPSMbIE U OT IMPOTUBHOTO),
IPOBOJUTH CaMOCTOSITENIbHO HECIIOXKHBIE [0Ka3aTeIbCTBA MaTeMaTHYECKUX (aKToB,
BBICTpAauBaTh APryMEHTAIUIO, MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBHIBAThH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crnoco0 pemieHuss ydyeOHOW 3agaud (CpaBHMBAThb HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOJAMIMNA C Y4ETOM CaMOCTOSITENBHO BbIACIEHHBIX
Kputepues). bazoBblie ncciieoBaTe/IbCKUE 1CHCTBHA:

UCIOJIb30BaTh  BONPOCHI  KaKk  HMCCIENOBATEIbCKHM  MHCTPYMEHT  IO3HAHMUS;
(dbopMynupoBaTh BOMPOCH, (PUKCUPYIOLINE MPOTUBOPEUUE, MPOOIEMY, CAaMOCTOSATEIHHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOe, (OpMHUPOBaTH TMIOTE3Yy, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHHE;

IIPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAaHY HECJIOKHBIM OSKCIIEPUMEHT,
HEeOOJIbIIIOE HCCIIeI0BaHNE MO0 YCTaHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENIbHO  (hOpMyJHpoBaTh  OOOOIIEHWS M BBIBOJBI IO  pe3yibTaTam
NPOBEIEHHOIO HAOJIOJCHUS, UCCIEI0BaHMs, OLICHWBATh JOCTOBEPHOCTH IOJYYEHHBIX
PE3yNbTaTOB, BBIBOJIOB U 0000IICHMIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKKE BBIABUTAaTh MPEATIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.



Patora ¢ unopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M H30BITOYHOCTh MH()OPMAIIUU, JAHHBIX, HEOOXOUMBIX JIJIS
pelleHus 3a1a4u;

BbIOMpPATh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(OPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OpMy MpeAcTaBieHrs UHDOPMALMK U WUTIOCTPUPOBAThH PElIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOU rpadpukoi U MX KOMOMHALIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIK 1O KPUTEPHUSAM, MPEIUIOKEHHBIM yYUTEIEM HWIIH
c(hOpMYIIMPOBAHHBIM CAMOCTOSITEITLHO.

2) VuusepcanvHvie KoOMMyHuKamuenwvle Oelicmeus odecneyugarom CcQHOPMUpPOBAHHOCHb
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:

BOCIIPUHUMATH W (HOPMYJIUPOBATH CYKACHHS B COOTBETCTBUH C YCIOBUSMH U LEISIMU
OOIIeHMs; SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaxX, AaBaTh MOSICHEHUS IO XOAY PEIICHUs 3aJauyd, KOMMEHTHPOBATbH
IIOJIYYCHHBIA pE3yibTaT;

B X0Jie 00CYKJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOU TE€MbI, MPOOIeMBbl,
pelaeMoii 3a/1auu, BbICKA3bIBaTh U], HAILIETICHHBIC HA MOUCK PEIICHHUS; COMOCTABIATh
CBOM CYXKJICHUS C CY)KJICHUSMH JAPYTUX YIACTHUKOB JUAIOTA, OOHAPYKUBAThH PA3IAYUE
CXOJCTBO TMO3UIUI; B KOppeKTHOW Qopme (opMyarpoBaTh pas3HOINIACUS, CBOU
BO3PaKCHUS;

MIPEJICTaBIATh PE3yIbTaThl PELICHUs 3aJauyM, SKCIIEPUMEHTA, UCCIEeNOBAaHUS, MPOCKTa;
CaMOCTOSITENIbHO BBIOMpPATh (hOpMAT BBICTYIUIEHHS C Y4€TOM 3a/ay MpPE3eHTAlUud U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTBo:

MMOHUMATh M UCIIOIh30BaTh MIPCHMYIIIECTBA KOMAHIHOW ¥ WHANBUIYAILHON pabOTHI IPU
pelieHnrd  y4yeOHBIX  MaTeMaTU4YeCKuX 3a7ady; MPUHUMATh 1eJb COBMECTHOM
JESITEIIbHOCTH, TUIAHUPOBATh OPTaHMU3AIMIO COBMECTHOW DPA0OTHI, paclpenciisTh BUIBI
paboT, moroBapuBaThCA, OOCYXKAATh MPOLIECC M PE3yNbTaT padoThl; 0000IIaTh MHEHUS
HECKOJILKHX JIFOJICH;

y4acTBOBaTh B IPYMNIOBBIX (hopmax paboTsl (00CyKIeHHs, OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JIp.); BBINOJHITH CBOIO 4acTh PabOTHl U KOOPAUHHUPOBATH CBOM JCHCTBHS C
JIPYTHMH WICHAMHU KOMAaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOUTUI MPOJYKT IO
KpUTEpUaM, cHhOPMYIUPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvuvie pezynamuemnvie oOeticmeus odecneuugarom @GopmMuposaHue CMbiCI08bIX
VCMAHOBOK U HCUZHEHHBIX HABBIKOG TUYHOCTU.

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBIIATh IJIaH, alTOPUTM pelIeHHs 3afauyd (WIK ero 4acTh),
BBIOMpATh CIOCOO pelleHHus C Y4YETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATH BAapUAHThl PEIICHUH C y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb:

BJAJIeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpoOLecca U pe3ysbTaTa pelieHus
MaTeMaTHYEeCKON 3ajjauu;

nNpeABUACTE TPYAHOCTH, KOTOPLIC MOT'YT BO3HHMKHYTH IpU PCIICHHUU 3aJadl, BHOCHUTDH
KOPPEKTHUBBI B ACATCIIBHOCTH Ha OCHOBE HOBBIX O6CTO${TCJ'H)CTB, Haﬁ)leHHBIX OIHI/I6OK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUEC PE3YyJibTaTa ACATCIBHOCTHU MMOCTaBJICHHOMI eI U yCIOBUAM,
OOBSICHSTH IPUYUHBI JOCTUKCHUA UJIW HE JOCTHIKCHUA LECIN, HAXOAUTH OI_HI/I6Ky, JaBaThb
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IIpeamMeTHbIe pe3yabTaThI:
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 MEPIICHIUKYISIPHOCTH.
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.

BepositHoCTh M cTaTHcTHKA 7-9 KiIace

* U3pnekaTb M mnpeoOpazoBbIBaTh HHGPOPMALMIO, NPEACTABICHHYIO B BHUAE TaOiul,
quarpamm, rpa@uKkoB; NpeCTaBIATh JaHHbIE B BUE TaONIUIl, AMarpaMm, rpaukoB.

* OnuceiBaTh JaHHBIE C NIOMOIIBK CTATHUCTUYECKUX IOKA3aTENIel: CPEINHUX 3HAYECHUU U
Mep paccenBaHMs (pa3Max, JUCIEPCUsl U CTaHJapPTHOE OTKIOHEHHE).

* HaxoauTe YacTOTBl YHUCIOBBIX 3HAYEHWH M YaCTOThl COOBITHH, B TOM 4YHCIE IO
pe3ysibTaTtaM U3MEpeHHu 1 HabJt0IeHU .

* HaxoauTe BepoATHOCTH CiIydallHBIX COOBITUH B OIBITaX, 3Hass BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHUIH, B TOM UHUCIIE B ONBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

* Hcnonb3oBaTh rpaguueckue MOJEIH: JEPEBO CIy4ailHOrO SKCIEPUMEHTA, Juarpammbl
Dlinepa, 4nciaoBas npsmasi.

* OmnepupoBaTh MOHATUSMHU: MHOXKECTBO, IOJMHOXKECTBO; BBINOJHATH ONEPALUU HAaJ
MHOXECTBaMHU: OOBEJAMHEHHUE, IepeceyeHue, JOMOJIHEHHE;, MNEePEeUUCIATh HIIEMEHTHI
MHO’KECTB; IPUMEHSTh CBOIICTBA MHOKECTB.

* Hcnonb3oBark rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBA3CH MEXAy HUMH JUIs
OTMCAaHUS MPOIIECCOB U SBJICHUM, B TOM YHCIIE MIPH PELIEHUU 3a/1a4 U3 APYruX y4yeOHbIX
IIPEIMETOB U KYPCOB.

* Pemats 3agaun OpraHW30BaHHBIM NepeOOPOM BapHAHTOB, a TAKXKE C HCIIOJIb30BAHUEM
KOMOWHATOPHBIX MPaBWJI U METOJIOB.

* Hcnonb3oBarh onucaTebHbIE XapaKTEPUCTUKH JJI1 MACCUBOB YUCIIOBBIX JIaHHBIX, B TOM
quCJIe CPEAHUE 3HAUE€HUSI U MEPBI pacCEUBaHUS.



Haxomuth YacTOThl 3HAYEHWM ¥ YacTOTHI COOBITHS, B TOM YHCJIE TIOJIB3YSICh
pe3ylbTaTaMy MPOBEAEHHBIX U3MEPEHUI 1 HAOIOICHUH.

Haxoauth BEpOSITHOCTH CIy9alHBIX COOBITUN B W3Y4YEHHBIX OIBITAX, B TOM YHUCJIEC B
OTBITaX C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITUSIMH, B CEPHUSIX HCIBITAHUN [0
MIepBOro ycrexa, B CEpUsAX UCIbITaHU bepHyruim.

HNmets peacTaBiaeHue o ClIydaiiHOM BETMUMHE U O PaclpeeICHUN BEPOSITHOCTEH.
HNMeThb mipeacTaBieHHE O 3aKOHE OOJBIITUX YUCENT KaK O MPOSIBICHUHN 3aKOHOMEPHOCTH B
CITy4aifHON M3MEHYMBOCTH U O POJIHM 3aKOHA OOJBIIMX YHCEN B MPUPOJIC U OOIIECTBE.



