AHHOTaUUs K padodeil nporpamMme npeamera «MaremMaTuka

PaGouas mporpamma yudeGHOro mpenMera «MaTemaTtukay Ha YpOBHE OCHOBHOI'O OOIIETo

06p330BaHI/I${ COCTaBJICHA B COOTBCTCTBHH C Tpe6OBaHI/I$IMI/I, YTBep)KI[éHHBIMI/I qDeI[CpaJ'IBHBIM

ToCyaapCTBCHHBIM 06pa30BaTCJ'II)HI)IM CTaHAapTOM OCHOBHOI'O O6IH€FO 06pa3OBaHI/I5[.

Pabouas mporpamma ydeOHoro mnpenmera «Marematuka» Ui ydamuxcs 5-9  kiaccos

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);

(benepanbHOrO0 TroOCYIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHIapTa OCHOBHOTO OOILEro
oOpasoBanus (mpuka3z MunucrepcTBa npocsemenus Poccuiickoit deneparun No287 ot
31.05.2021);

NpUMEpPHO paboyeil mporpaMMbl 1O MaTEeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanms mia 5-9 KkiaccoB o0mieoOpa3oBaTelbHBIX OpraHu3anuii  (0J100peHa
pemenreM  (QenepanbHOTO  y4eOHO-METOAMYECKOTO  OOBEAMHEHUS 10  00memMy
obOpazoBanwuio potokoa 3/21 ot 27.09.2021r.);

nporpammbi«Marematukay s oOydaronuxcs S5-11 kimaccoB  0011e00pa3oBaTeIbHBIX
ko aBTopoB: A. I'. Mep3msik, B. b. [Tononckuii, M. C. Sxup, JI.A.Homuposckuii,E. B.
Bby1ko.

HeJII/I O6y‘1€HI/I${ MAaTCMAaTHUKU:

dbopMHpOBaHHE IICHTPAJIBHBIX  MATEeMAaTHYECKHUX TOHATHN  (YUCIO, BEJIMYHHA,
reoMeTpuueckas Qurypa, MnepeMeHHas, BEpOSTHOCTb, (DYHKIHS), 0OECIEUYNBAIOLINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHUsI 00YYArOIINXCS;
NOJIBEJICHUE 00YYaIOIIMXCSl Ha IOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTEeMaTHUKd M OKPYKAIoLEro MUpa, MOHMMAHME MaTEeMaTHUKW KaK YacTH oOIen
KYJIbTYpPbI 4eJIOBEUECTBA;

pa3BUTHE UHTEIUIEKTYaJdbHBIX M  TBOPYECKUX  CIOCOOHOCTEH  OOydarommxcs,
MO3HABATEIBHON aKTHBHOCTH, MCCIIEIOBATEIBCKIUX YMEHWH, KPUTHYHOCTH MBIIUICHUS,
MHTepeca K U3yUYEeHUI0 MaTEMaTHKH;

¢opmupoBanue  (QYHKIMOHAIBHOM  MaTreMaTH4YEeCKOM  TIPaMOTHOCTH:  YMEHUS
pacrno3HaBaTh MPOSIBICHUS MaTEMaTHUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYAlMsIX W NpPU H3YYEHUHM JPYTUX Y4YEeOHBIX MpPEJAMETOB,
MPOSIBJIEHUSI 3aBUCUMOCTEH U 3aKOHOMEpHOcTeH, (opMynupoBaTb HUX Ha SA3BIKE
MaTeMaTUKd W  CO37aBaTh MaTeMaTU4YeCKHMEe MOJEIH, TMPUMEHSTh OCBOEHHBIN
MaTeMaTHYeCKUH  amnmapar Juid pemeHHsl TMPaKTHKO-OPUEHTHPOBAHHBIX  3a/ad,
MHTEPIPETUPOBATH U OLICHUBATh MOJTY4YEHHBIE PE3YJIbTATHI.

chopMHupOBaTh y 00YUAIOMUXCS (PYHKITMOHAIBHYIO TPAMOTHOCTH, BKITIOUYAIOIIYIO B c€0s
B KaueCTBE HEOThEMJIEMOW COCTaBIAIONIEH YMEHHE BOCIPHUHHMMATh W KPUTHYECKU
aHAJIM3UPOBaTh MH(OpPMALINIO, MPEICTAaBICHHYI0 B pAa3JIMYHBIX (Qopmax, MOHHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX peallbHBIX MPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH
MPOCTEHIINE BEPOITHOCTHBIE PACUETHI.

I/IBYHCHI/IC MaTEMaTUKH HAIIPABJICHO Ha peaJin3alyio CICAYIOIIHNX 3aday:

CHCTEMaTHYECKOe PA3BHUTHE MOHSTHS YWCIA, BHIPAaOOTKAa YMEHUN BBHITIOJHSITH YCTHO M
MACbMEHHO apu(dMeTHuecKue ACHCTBUSA HAJl YHUCIaMH, TEPEBOJIUTH TMPAKTHYECKUE
3a7a4M Ha SI3bIK MaTEeMaTHUKH;
OBJIQJICHHE CHCTEMOM MAaTeMaTHYECKUX 3HAHMM ¥ YMEHHH, HEOOXOIUMBIX ISt
MPUMEHEHUSI B TMPAKTAYECKON JIESITEIbHOCTH, W3YYEHHUS] CMEXHBIX JHUCIUIUINH,
MPOJOIKEHHS 00pa30BaHUS;



® UHTE/UIEKTyaJbHOE pa3BUTHE, (HOPMUPOBAHME KA4eCTB JIMYHOCTHU, HEOOXOIUMBIX
YCJIOBCKY JIdA HOJIHOI.[CHHOI71 JKU3HU B COBPCMCHHOM OGIJ.IGCTBC, CBOMCTBEHHBIX
MaTeMaTHYeCKOM  JEeSATEIbHOCTH: SICHOCTU W TOYHOCTH MBICIM, KPUTHYHOCTH
MbBIIIJICHUSA, HWHTYULUH, JIOTHYCCKOI0 MBIIIJICHUSA, 3JICMCHTOB aJ]FOpHTMH‘IGCKOﬁ
KYJbTYpbl, IPOCTPAHCTBEHHBIX IPEJICTABIECHUH, CIIOCOOHOCTH K IPEOJOJICHHUIO
TPYIHOCTEH;

e (opMupoBaHME NpeACTaBICHUI 00 HIESIX U METOJaX MAaTeMaTUKH KaK YHHUBEpPCAJIbHOTO
A3bIKa HAYKU U TEXHUKHU, CPEJICTBA MO/IEIMPOBAHNUS SIBJICHUH U IIPOLIECCOB;
BOCIIMTAHUC KYJIbBTYPbl JIMYHOCTHU, OTHOLICHUA K MATCMATUKEC KaK K YaCTHu
00111e4eI0BeYECKON KYIbTYpPbI, UIparoliell 0coOyro poJib B OOIIECTBEHHOM Pa3BUTUHU

C yuérom nporpammsl BocnuTanuss MAQOY COULI Ne§, B mporpamme oTtpaxaercs
peanu3anys BOCIUTATENBHOIO MOTEHIMANA YpOKa MaTeMaTHKH, KOTOPBIM IpearoJaraet
UCTIOJIb30BaHUE PA3INYHBIX BUJOB M ()OPM JESITEIHHOCTH, OPHEHTUPOBAHHON Ha LiEJEBbIC
NPUOPUTETHI, CBA3aHHBIE C BO3PACTHBIMU OCOOCHHOCTSIMH O0YUaIOMIUXCSI:

IpUBJICUYEHHE BHUMaHUS OOYyYarOIIMXCsl K LIEHHOCTHOMY AacCIEKTy M3y4aeMbIX Ha YpOKe
SBJICHUH, OpraHu3alMi0 UX pPabOThl C IOJIy4aeMOM Ha YpPOKE COLMAIbHO 3HAYUMOMN
uHpopMaLrell — HHUIIMUPOBaHUE €€ 00CYKIEHHUS, BbICKa3bIBaHUS O0YYaIOIIUMHUCS CBOETO
MHEHHUS 110 e€ NMOBOJLYy, BBIpa0OTKA CBOETO K HEHl OTHOIIEHUS;

JEMOHCTpalMI0 00yYarolMMCsT MPUMEPOB OTBETCTBEHHOIO, TPaKJAHCKOI'O IOBEICHMUS,
IPOSIBIICHUS. YEJIOBEKONIIOOMS U JI0OpOCEpACYHOCTH, uepe3 IOAOOpP COOTBETCTBYIOLIETO
MaTepuaia st paboThl Ha ypOKe, IPOOIEMHbBIX CUTYalUH JUIsl 00CYK/IeHUs B KJIacCe;
NpUMEHEHHEe Ha  YpPOKE HHTEPAaKTUBHBIX (GopM  paboTel ¢  O0y4aromUMUCS:
UHTEJUIEKTYaJIbHBIX UIP, CTUMYJIMPYIOIIMX IO3HABAaTEIbHYIO MOTHUBAIMIO OOydaroIIuxcs;
JIMJIaKTUYECKOT0 TeaTpa, I/l NOJyYeHHbIE Ha YPOKE 3HAHUs OOBITPHIBAIOTCS B T€ATPAJIbHBIX
IIOCTAaHOBKAX; JAUCKYCCHUH, KOTOpPbIE AT O0YYarOIMMCS BO3MOKHOCTb ITPHUOOPECTH OIBIT
BE/ICHUSl KOHCTPYKTUBHOIO JMajiora; rpymnroBoil pa®oThl wiu paboThl B Iapax, KOTOpbIE
y4yaT 00y4JaroLuxcsi KOMaHAHOH paboTe U B3aUMOJECHCTBUIO C IPYTUMHU 00Y4atOLUMHUCS;
MHUIUMPOBAHUE U TOJJEPHKKA HCCIEA0BATENbCKON NeATEIbHOCTH 00yUYaloluXcsl B paMKax
peanu3ani UMU MHAUBUAYAIbHBIX U IPYNIOBBIX UCCIEI0BATENIbCKUX MPOEKTOB, YTO JACT
oOydaromuMcsi  BO3MOXXKHOCTb ~ NHPUOOPECTH  HABBIK  CaMOCTOSITEIBHOIO  PEIlEeHUs
TEOPETUYECKONH MpOoOJIEeMBbl, HAaBbIK T€HEpPUpPOBaHHUS U OQOPMIIEHMS] COOCTBEHHBIX HIEH,
HaBBIK YBAXHUTEIBHOIO OTHOILEHHUS K YYXXKUM HAeIM, OQOPMIEHHBIM B paboTax ApPYrHx
uccieoBaresel, HaBblK MyOJIMYHOTO BBICTYIIJICHUS NIEpe]] ayIMTOPHEN, apryMEeHTHPOBAaHUH
OTCTauBaHUs CBOEH TOUKH 3PEHUS.

Y4eOHBIM MJIaHOM Ha U3yueHue mpeameTa « Maremarrka» oTBoauTcs 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 00bEme 3 gaca, Moaynb «'eomeTpus»- B 00bEMe 2
qaca, MOJIyJib « BeposTHOCTB U cTaTucTKa»- B 00béMe 1 yac.

HporpaMMa OPHUCHTHPOBAHA HA UCITIOJIb30BAHUC y‘-ICGHO-MeTO,Z[I/I‘{CCKOFO 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". Mep3isik, B.b. [Tononckuit, M.C. Sxup. Anrebpa 7 kiacc. M. :Benrana-I'pad
A.I'. Mep3nsk, B.b. ITononckuit, M.C. fxup. Anre6pa 8 xinacc. M. :Benrana - ['pad
A.T". Mep3isik, B.b. [Tononckuit, M.C. Sxup. Anrebpa 9 kmacc. M. :Benrana - I'pad
A.I'. Mep3nsk, B.b. ITononckuit, M.C. fxup. I'eometpus 7 knacc. M. :Bentana - I'pag
A.T". Mep3isik, 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

I[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JInuHOCTHBIE pe3yJIbTaThI:

ITaTpuoTHyeckoe BOCIMTAHHE: IPOSBICHUEM HMHTEpPECA K MPOLLIOMY M HACTOSILEMY
POCCUICKOM MaTeMaTUKH, LEHHOCTHBIM OTHOUIEHMEM K JOCTHXKEHUSAM POCCUMCKHUX
MaTE€MaTUKOB M POCCHIICKOM MaTEeMaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THX
JOCTHIKEHUH B IPYTHX HAyKaX U MPUKIATHBIX cepax.

I'paiknanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME: TOTOBHOCTHIO K BBIIIOJIHEHUIO
00s3aHHOCTEN  TpakJaHMHA W  peaju3aluud €ro 1pas, [PEACTaBIEHUEM O
MaTEeMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
nporenyp TpaKIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W Tp.); TOTOBHOCTBIO K
OOCYXXJIEHUIO DJTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTUKEHUN HayKH, OCO3HAHMEM Ba)XHOCTU MOPAJbHO-3TUYECKUX MPHUHLMIIOB B
JIEATEIbHOCTH YYEHOTO.

TpyaoBoe BocmuTaHHe: YCTAaHOBKOW HAa aKTUBHOE yYacTHE B PELICHMM MPAKTHUUECKUX
3a7la4 MaTeMaTHUYeCKOM HalpaBI€HHOCTH, OCO3HAHHWEM BaXKHOCTH MaTEMaTHYeCKOIo
o0pa3oBaHMsl Ha TMPOTSHKEHUM BCEM OKU3HU I yCIemHoW mpodeccnoHanbHOM
NESTeTbHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHIA; OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM HHIUBUAYAIbHONH TPACKTOPHUH OOpPa30BaHUS M JKU3HEHHBIX ILJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEM.

JcTeTHYeCKO0e BOCIHMTAHME: CIIOCOOHOCTHIO K AMOLMOHAIBHOMY U SCTETHUYECKOMY
BOCTIPUATHIO MaTeMaTUYECKUX OOBEKTOB, 3ajad, PEIICHUN, PaCCYXKACHH; YMEHHUIO
BUJIETh MAaTEMaTUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE.

LleHHOCTH HAy4YHOr0 NO3HAHUA: OpPUEHTALMENW B JEATEIBHOCTH HA COBPEMEHHYIO
CUCTEMY HAYYHBIX TMPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKa,
MPUPOIBI U OOIIECTBA, TOHUMAaHUEM MaTEMaTUYECKOW HayKd Kak cepbl 4eToBEeYECKON
JEATETbHOCTH, J3TanoB €€ pa3BUTUS W 3HAYUMOCTH JUIsl Pa3BUTUS LIMBUIM3ALINY;
OBJIAJICHUEM SI3bIKOM MaTeMaTHUKM U MaTeMaTHMYeCKON KyJIbTypoil KakK CpeICTBOM
MO3HAHMUSI MHpA; OBJIAJCHUEM MPOCTEHIIMMHM  HaBBIKAMHU  HCCIIEOBATEIbCKON
JeSITEIbHOCTH.

du3nyecKoe BOCNUTAHUE, (POPMHUPOBAHUE KYJbTYPbI 310POBbSI H 3MOLMOHAJIBHOI0
0,1aronoJIy4usi: TOTOBHOCTBIO IPUMEHSATh MATEMATUUECKUE 3HAHUSI B MHTEPECaX CBOETO
3/10pOBbs, BEACHUS 30pOBOro o0Opa3a >KHM3HM (340pOBOE MHUTAaHUE, COATaHCUPOBAHHBIN
peXUM 3aHATUN u OT/bIXa, peryisipHas buznueckas AKTHUBHOCTH);
c(hOpMUPOBAHHOCThIOHABBIKA pe(dIEeKCHH, MPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U
TaKOro K€ ITpaBa JIPyroro 4eJI0BeKa.

JKo0JIOTHYECKOe BOCTIMTAHME: OpUEHTAlMEel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HaHWUM
JUIsL pelleHus 3aJad B OO0JIaCTHM COXPAaHHOCTU OKpY)KAloIIeWd Cpelbl, IIaHUPOBAHUS
NOCTYIIKOB W OLEHKM HUX BO3MOXKHBIX IOCJIEICTBUN Il OKPYXAlOUIEH Cpebl;
OCO3HAaHHEM T'JI00aJIBLHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U IyTel UX peleHusl.
JInuHOCTHBIE pe3yabTaTbl, oO0ecHeYHBAIIME AJANTALNUI0 O00y4Yalmerocss K
H3MEHAIIMMCH YCJIOBHAM COLMATBHON W NPHPOAHON Cpeabl: TOTOBHOCTBIO K
JNEHCTBUSIM B YCIOBUSAX  HEONPENENEHHOCTH, MOBBILICHUIO  YPOBHS  CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO AESITEIBbHOCThb, B TOM YHUCJIE YMEHHE YUUTHCS y
JIpYTUX JIOfel, mpuoOpeTath B COBMECTHOH JAESITEIbHOCTH HOBbIE 3HAHUS, HaBBIKH U



KOMIIETEHIIMM U3 OMbITa JAPYTUX;HE00XOAUMOCTHIO B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B
TOM uucie (popMyaupoBaTh UACH, MOHITHS, TUIIOTE3B 00 00BEKTaX U SBICHUSX, B TOM
YyHClie paHee HE U3BECTHBIX, OCO3HaBaTh JeGUIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYAllMIO KaK BbI30B, TPEOYIOIINI KOHTpMeEp,
KOPPEKTUPOBATh MPUHUMAEMBIC PEIICHUS W JEHCTBUS, (OPMYIUPOBATH M OIICHUBATH
PHUCKU U MOCIENCTBUSA, GOPMUPOBATH OIIIT.

MeTanpeaMeTHbIe pe3yJbTaThI:

5 kuaace

1) YVuueepcanvuvie nosnasamensusle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCs (0c8oeHUe Memo008 NOZHAHUSL OKPYICAIOUe20 MUpA;
NpUMeHeHUe 102UYECKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBrble JJornyeckue 1eHCTBHA:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU MaTeMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOIIEHUI MEXAy HOHATHAMM; (DOPMYIUPOBaTH OIPENCICHUS MOHATHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINK, OCHOBAHUS JJIsi 00001IIeHNS 1
CPaBHEHHS;

BOCIIPUHUMATH, (POPMYyITUPOBATH U PEOOPA30BHIBATE CYKICHUS:

BBISIBJIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUUs B (akTax,
JTAHHBIX, HAOJIIOJICHUSX U YTBEPIKICHUSX;

JIeJ1aTh BBIBOJIbI C MCIIOJB30BAHNEM 3aKOHOB JIOTUKH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;
NPOBOJUTH CaMOCTOSITEIbHO HECIIOKHBIE JIOKA3aTEeIbCTBA MaTeMaTHUECKUX (DaKTOB,
MPUBOINUTH TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;
ba3zoBble nccienoBarebcKue 1eHCTBUA:

HCIOJIb30BaTh  BONPOCHI  KaK  HCCIEIOBATEIbCKMM  MHCTPYMEHT  IIO3HAHMS;
(GbopMyIMpOBaTh BOIIPOCHL, apT'yMEHTUPOBATh CBOIO MTO3ULIUIO, MHEHHUE;

IIPOBOAUTH IO CaMOCTOSITENIBHO COCTaBICHHOMY IUIAHY HECIOXKHBIM HKCIEPUMEHT,
HeOOJIbIII0E HCCIIeI0BaHNUE MO0 YCTaHOBIICHUIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOiA;

Pabora ¢ nnopmanmeii:

BBIOMpaTh, AHAJIM3UPOBATH, CHUCTEMATU3UPOBaThb M HHTEPIPETHUPOBATH HH(OPMALUIO
pas3INYHbIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh (GOpMY MpeACTaBlIeHUs WH(DOPMALMK U WIUIIOCTPUPOBATH PELIaeMble 3a/1auu
CXEMaMHU;

OLIEHUBATh HAIEKHOCTh HH(OPMAIMU IO KPUTEPUSIM, IPEATIOKEHHBIM YUUTEIIEM.

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

Oo0wmenne:

BOCHPUHUMATh U (HOPMYJIUPOBATH CYKIACHHUSI B COOTBETCTBUM C YCIOBHUSMM U LIETISIMU
OOLIeHMs; $ICHO, TOYHO, TI'PaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX U
NUCbMEHHBIX TEKCTaxX, JAaBaTh IMOSICHEHUS IO XOAY PEUIeHUs 3aJauyd, KOMMEHTHUpPOBATb
MIOJIy4EHHBIA pe3yibTarT;

B X0JIe 00CYXKIeHHUs 3aJaBaTh BOIPOCHI 1O CYIIECTBY 00CYKIaeMOil TeMbl, IPOOIEeMBbI,
pelraeMoil 3a1auM, BBICKa3bIBaTh MJIEH, HAIEJICHHbIE HAa TIOUCK PELICHUS; COMOCTaBIATh
CBOM CY)KJIEHUS C CYXICHUSIMH IPYTUX YYACTHUKOB JIMAJIOTra;

MPEJCTABIATH PE3yIbTAThl PEIICHUS 3aJauu.

CoTpyanunuecTBo:

pacnpenensats BuAbl paboT, 1OroBapuBaThcs, 0OCYX AATh MPOLECC U Pe3yabTaT paboThI;
00001aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CykaeHusl, 0OMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI H JIp.).



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

Camoopranu3amnus:

CaMOCTOATENIbHO COCTABJISITh IUIAH, AJTOPUTM pelleHus 3aJaud (WM €ro 4YacTh),
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ yu€TOM HOBOI MH(OpMAIIHH.
CaMOKOHTPOJIb:

BJIaJIETh CIIOCOOAMHM CaMOIIPOBEPKU, CAMOKOHTPOJISI Mpolecca M pe3ysbTara pelieHus
MaTeMaTH4eCKOH 3aauu;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa JAESITEIIbHOCTU IMOCTABJICHHOM II€JIM U YCIOBHSM,
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:

BBIABJIIATD U XapaKTepI/BOBaTB CYH_IGCTBCHHBIG HpI/I3HaKI/I MAaTEMATUYCCKUX O6’beKTOB,
NOHATHH, OTHOIICHUI MEXAy MOHATHAMH; (OPMYIUPOBATH ONpPEACICHUS TMOHSATHIA;
YCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCHU(PUKAIMU, OCHOBAHUA JJIsi 0000IIeHUS U
CpaBHEHUS,

BOCHPUHUMATh, GOPMYITUPOBATH U MPE0OPA30BHIBATH CYKICHUS:

BBISBIIATh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MPOTHBOpEUHs B (pakTax,
JAHHBIX, HAOJIIOICHUSX U YTBEPKACHUSIX;

J€JIaTh BBIBOAbBI C UCITIOJIB30BAHUEM 3aKOHOB JIOTHUKH, YMO?;aKJIIO‘-ICHI/Iﬁ 110 aHAJIOTUH,
HpOBOILI/ITB CaMOCTOSTCIBHO HCCIIOXKHBIC O0Ka3aTcIbCTBA MATCMATHUYCCKUX q)aKTOB,
MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
Ba3zoBble ncciaenoBaTeabCKHe AeiicCTBUA:

UCIIONIb30BaTh ~ BONPOCHI  KAaK  HMCCIENOBATENbCKHM  MHCTPYMEHT  IO3HAHMS;
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOIIHE TPOTUBOpEUHE, TPOobIeMy, apryMEeHTHPOBATh
CBOIO MO3HIUIO, MHCHHE;

MPOBOAUTHh MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA AKCIEPUMEHT,
HEeOO0JIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

Pabora ¢ nnopmanmeii:

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATH3WPOBATh W HWHTEPHPETUPOBATH HH(OpPMAIHIO
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS;

BBIOMpaTh (OpMy MpeACTaBieHUs WH(DOPMALMK U WILTIOCTPUPOBATH PelIaeMble 3a/1adyu
CXEMaMHU;

OLIEHHUBATh HAAEKHOCTh HH(OPMALINY IO KPUTEPUSIM, MTPEITIOKEHHBIM YUUTEIIEM.

2) VHusepcanvnvle KomMMyHukamueHnwvle Oelicmsusi 00ecneyusarom CcQOpMUpPO8aHHOCHb
COYUATIbHBIX HABLIKOG 0OYUAIOUIUXCHL.

Oo0menue:

BOCIPUHUMATH U (DOPMYIHUPOBATH CYKIACHHUSI B COOTBETCTBUH C YCIOBUSIMH U LIETSIMU
oOIIeHHs; $ICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOJAY PEIICHUs 3a7add, KOMMEHTHPOBATH
MOJTyYEHHBIH Pe3yNbTaT;

B X0Jie 00CYXXJIEHUS 33aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI,
pelaeMoii 3a/1a4u, BHICKAa3bIBaTh UJIEH, HAILICTICHHBIE HA TIOUCK PEIICHUS; COMOCTaBIATh
CBOM CYXKJICHUS C CYXJICHHUSIMH JPYTUX YIYACTHHKOB JTHAIIOTA;

MIPEJICTABIATH PE3YNbTAThl PEIICHUS 3a/1a4H.

CotpyannuecrBo:

pactpeeNaTh BUABl padoT, TOTOBapHUBATHCS, OOCYXKAATh MPOIECC U Pe3yiIbTaT PadOTEHI;
000011aTh MHEHUS HECKOJILKUX JIONEH;



y4acTBOBaTh B TPYNIOBBIX (popMax paboThl (00CYXIeHHS, 0OMEH MHEHUSIMH, MO3TOBBIC
LITYPMBI U JIp.).

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

Camoopranu3amnus:

CaMOCTOATENIbHO COCTABJISITh IUIAH, AJTOPUTM pelleHus 3aaaud (WM €ro 4YacTh),
BEIOMpATh CIOCOO0 pemeHus ¢ Yy4E€TOM HUMEIOIMUXCS PECYpcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb:

BIIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIEcca M pe3ysibTara PemieHUs
MaTeMaTHYeCKOU 3aa4uu;

OIICHUBATh COOTBETCTBHUE pPE3yJibTaTa JEATECIIBHOCTH IMOCTABJICHHON LEIW U YCIOBHUSIM,
OOBSCHSTH IPUYUHBI JOCTHKCHUS UM HE JOCTUKCHHUS 11€JTH, HAXOUTh OIIHOKY.

7 kaacce

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

Ba3oBble 1oruyeckme aeiicTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATHH, OTHONICHUH MEXAy MOHATHAMH;, (OPMYIUPOBATH ONpPEACIICHUS TOHSITHIA;
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIACCU(PUKALMK, OCHOBAHUS AJIs1 0000LIeHNs U
CPaBHEHHUsI, KpUTEPUU TPOBOAMMOI0 aHAJIN3A;

BOCIIPUHMMATh, (OpPMYyJIUpOBaTh U NPeoOpa3OBbIBATH CYXAEHUS: YTBEpIUTEIbHbIE U
OTpHILIATENIbHbIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHbIE;

BBISIBIIITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEYHs B (aKTax,
JTAHHBIX, HAOJIIOJICHHUSX W YTBEPIKICHHSAX;

JieN1aTh BBIBO/BI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, AE€JYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

pa3duparpb 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KICHUN (IPSAMBIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSITEIbHO HECJIOXKHBbIE J10Ka3aTeIbCTBA MaTeMaTH4eCKUX (DaKToB,
BBICTPAaWBaTh ApPTryMEHTAIMIO, MPUBOJUTH TMPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh cHoco0 pemieHusi y4dyeOHOW 3ajaud (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HanboJiee MOIXOJAIIMA C YYETOM CaMOCTOSTENbHO BBIJEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eicTBUA:

UCMOJb30BaTh  BONPOCHl ~ KaK  HCCIEAOBAaTENbCKUM  HMHCTPYMEHT  IO3HaHUS;
(bopMynHupoBaTh BOIPOCH], (PUKCHpPYIOIIME MPOTUBOpPEUHE, MPOOIEMy, CaMOCTOSTEIbHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMHUpPOBATH TUIIOTE3Yy, apryMEHTHUPOBAaTh CBOIO
MO3ULUI0, MHEHHE;

MPOBOAUTH IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIaHY HECIOXHBIH HKCHEPUMEHT,
HEeOO0JIbIIIOE UCCIIEOBAHNE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

caMOCTOATENbHO  (opMynmupoBaTh  000OIIEHWST W  BBIBOJABI 1O  pe3yJbTaTaMm
NpOBEAEHHOTO HAOIIOJEHMSI, HCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHHMIA;

Pa6ora ¢ undopmaumeii:

BbIOMpPATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIIHIO
pa3INYHBIX BUAOB U (POPM IpEACTaBICHHUS;

BbIOMpaTh (OpMy MpeAcTaBiIeHNs WH(DOPMALMK U WUTIOCTPUPOBATH PelIaeMble 3a/1auu
CXeMaMH, AruarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;



OLICHUBATh HAJEKHOCTh MHPOPMAIMK 10 KPUTEPUSAM, NPEIIOKEHHBIM yUUTEIIEM HWIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

2) Vuusepcanvhvie KoOmMMyHukamuenwvle Oelicmeus odecneyugarom CcQOpMUpoOBAHHOCMb
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:

BOCIIPUHUMATH W (DOPMYIUPOBATH CYKIACHHS B COOTBETCTBUH C YCIOBHUSMH U LEISMU
OOIIeHMs; SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUS IO XOAY PEIICHUs 3aJaud, KOMMEHTHPOBATH
IIOJIYYECHHBIA pe3yibTarT;

B X0Jie 00CYKJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOU TE€MbI, MPOOJIEMBbI,
pelaeMoii 3a1auu, BbICKAa3bIBaTh UJICH, HALIEJICHHbIC HA MOUCK PEIICHHUS; COTOCTaBIATh
CBOM CYXKJICHUS C CYXKJICHUSMU JAPYTUX YIACTHUKOB JUAIOTA, OOHAPYKUBAThH PA3IUYUE U
CXOJICTBO TMO3UIMI; B KOPpPEeKTHOH Qopme QopMyarpoBaTh pas3HOINIACUs, CBOU
BO3PaKCHUS;

MIPEJICTaBIATh PE3yibTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, HUCCIIEIOBaHUS, MPOCKTa;
CaMOCTOSITENIbHO BBIOMpPATh (hOpMAaT BBICTYIUICHHMS C Y4€TOM 3a/Jay MpPE3eHTAlud U
0COOEHHOCTEN ayAUTOPHH.

CorpyanunuecTBo:

MMOHUMATh M UCIIOJB30BaTh MIPEUMYIIICCTBA KOMAHIHON U WHIMBUAYAIBHON pabOThI pU
pemieHnH  y49eOHBIX ~ MAaTeMAaTWYSCKUX  3ajad; MNPUHUMATh IeJbh COBMECTHOMN
JESTENIbHOCTH, paclpeiensaTh BUIbl padOT, JOroBapuBaThCSA, OOCYXKIAaTh MPOILECC U
pe3yabTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHHs, 0OOMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U JIp.); BBIIOJHITH CBOIO 4acTh PaOOTHI U KOOPJAWHUPOBATH CBOU JEUCTBUSA C
JIPYTHMH 4JICHAMHU KOMAaH/IbI, OIICHUBATh KA4ECTBO CBOETO BKJIaJa B OOLIUI MPOJIYKT IO
KpUTEpUaM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3) Vnusepcanvhvie pecynamuenvle Oelicmsus obecnedugarom Gopmuposanue CmvlClO8bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIATh IIJIaH, aJrOPUTM pelleHHs 3ajaud (WIM ero 4acTh),
BBIOMpATh CIOCOO pelieHus C y4ETOM HMEIOUIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH BapHaHTHI PEIICHHH C Y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb:

BJaJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpoOLecca U pe3ysbTaTa pelieHus
MaTeMaTHYeCKON 3ajauu;

OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa JACATEIBHOCTH IOCTABICHHON IENU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS UJIM HE JTOCTHXKEHHUS 1€, HaXOAUTh OIIUOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

8 ki1ace

1) YVuueepcanvuvie nosnasamensmsle 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 CYUIECTBEHHbIE MPU3HAKUM MaTeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUH MEXIy MOHATUSAMU; (DOPMYIHpPOBATH OINpEAeNeHUs IMOHATHIH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHUS JJIs1 0000IeHNS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAIN3A;

BOCIIPUHMMATh, (POpPMYyIUpOBaTh U MPeoOpa3oBbIBATh CYKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (pakTax,
JAHHBIX, HAONIONEHUSX U YTBEPXKACHUSX; MpelsiaraTb KPUTEPUU JJS BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUN;



JIeNlaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3AKJIOUYEHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;

pa3bupath J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIPSIMbIE U OT IPOTHUBHOTO),
MPOBOJAUTH CAaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTeIbCcTBa MaTeMaTH4ecKuX (akKToB,
BBICTPAaWBaTh ApPryMEHTAINIO, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS;

BBIOMpPATh CIOCOO pemeHuss y4eOHOH 3anaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
peleHus, BHIOMpaTh Hambosiee MOAXOAALINA ¢ YU4ETOM CaMOCTOSATENBHO BBIJCICHHBIX
Kkputepues). bazoBble ucciie10BaTeIbCKHeE IeliCTBUSA:

UCTOJB30BAaTh  BOMPOCHI ~ KaK  HMCCIEAOBATENbCKUH  MHCTPYMEHT  IO3HaHUS;
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIIUE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOe, (OPMHUpPOBATH TUIIOTE3Yy, apryMEHTHUPOBATh CBOIO
NO3HIINIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA AKCHEPUMEHT,
HEeOO0JIBIIIOE UCCIIEOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00ObEKTa,
3aBUCHUMOCTEN OOBEKTOB MEXIY COOOI;

CaMOCTOSITENIbHO  (OpMYyIUpOBaTh  000OIIEHUS W  BBIBOABI IO  pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOJCHMSI, HCCIEAOBaHUs, OICHHBATh JOCTOBEPHOCTh MOJTYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTATh MPEIANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH HEIOCTATOYHOCTh M H30BITOUHOCTh HH(OPMALIUU, JAHHBIX, HEOOXOTUMBIX IS
pelIeHHs 3a/1a9u;

BBIOMpATh, aHAJIM3UPOBATH, CHUCTEMATU3HPOBATh U WHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpAaTh (opMy MpeacTaBiIeHHsI HHYOPMAIMKM U WILTIOCTPUPOBATh pEIIacMble 3a1a4H
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIMH 110 KPUTEPUSM, MPEIIOKCHHBIM yUUTEIIEM WIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTLHO.

2) VHusepcanvnvle KoMMyHukamueHnwvle Oelicmsusi 00ecneyusarom CcQOpMUpPoO8aHHOCHb
COYUATIbHBIX HABLIKOG 0OYUAIOUIUXCHL.

Oo0menne:

BOCIIPUHMMATh U (OPMYITUPOBATh CYXJIEHUS B COOTBETCTBHM C YCIOBHUSMHU U LEISIMU
oOIIeHus; $ICHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHMsI B YCTHBIX H
MUCHbMEHHBIX TEKCTax, JAaBaTh MOSICHEHUS IO XOAY PEUICHMs 3aJadyd, KOMMEHTHPOBATh
HOJy4YEeHHBIH pe3ynbTaT;

B X0Jie 00CY)KJIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TE€MbI, MPOOJIEMBI,
periaeMoil 3a7auu, BbICKa3bIBaTh HMJI€U, HAIlEJIEHHbIE HA MOUCK PELICHMS]; CONIOCTABIATh
CBOU CYXJIEHUS C CY)KJICHUSIMM JPYTUX YYaCTHUKOB AMAI0ra, oOHapy>KUBaTh pa3inyue U
CXOJICTBO IMO3ULMI; B KOPpPEeKTHOM Qopme QopMyarpoBaTh pas3HOINIACUs, CBOU
BO3PaXEHHUS;

MIPEJICTaBIATh PE3YyibTAaThl PELIEHUS 3aJaud, SKCIIEPUMEHTA, HUCCIIEIOBaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BBICTYIUIEHHS C YY4€TOM 3a/Jay MpPE3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIecTBa KOMaHIHON U MHAMBUIYAIbHON pabOTHI MpH
pelieHnn  y4yeOHBIX  MaTeMaTH4YecKuX  3a7ady; MpPUHUMATh 1eJb COBMECTHOM
JeSITeIbHOCTH, TJIAHUPOBAaTh OPTaHMU3ALMI0 COBMECTHOM pPabOThI, pacrnpenesisTh BUIbI
paboT, AoroBapHBaTHCA, 00CYKIAaTh MPOIECC M Pe3yabTaT padOThI, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYMNIOBBIX (hopmax paboThl (00CyKaeHHs,, 0OMEH MHEHUSMHU, MO3TOBbIE
LITYPMBI U JIp.); BBINOJHATH CBOI 4YacTb pabOThl U KOOPAMHHUPOBATH CBOM AEHCTBUS C



JIPYTUMHU WIEHaMHU KOMaH/Ibl; OLICHUBATh KA4€CTBO CBOETO BKJIaJia B OOUTUIH MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pezynamuensvie oOeticmsus odecneuugarom @GopmMuposaHue CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, QJITOPUTM pElIeHHs 3aJadd (WIM €ro 4acTh),
BBIOMpATh CIIOCOO pelleHHus C Y4ETOM HMEIOLIMXCS PECYpCcOoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTbh M KOPPEKTUPOBATH BAapPUAHTBl PELICHUNW C y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U Pe3ysbTaTa peIieHUs
MaTeMaTHYECKOH 3a7auu;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh IIPU PELICHHUH 337a4d, BHOCHUTH
KOPPEKTHBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHUE pe3yibTaTa IEATEIbHOCTH IOCTABICHHOM LIEJIIM U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HE JOCTUKEHUS LIENIH, HAXOIUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

9 ki1acc

1) Vuusepcanvuvie nosnasamenwvhvle deiicmeus 0becneuusaom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0ceoeHue Memo008 NOZHAHUSL OKPYICAIOUe20 MUpA;
npUMeHeHUe 102UYECKUX, UCCTIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuet).

Ba3oBble tornyeckue neiicTBus:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKK MaTeMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOIIEHUIN MEXAy HOHATHAMM; (DOPMYIUPOBATH OINpPECICHUS MOHATHIA;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JJIsi 0000UIICHNS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a;

BOCIPUHUMATh, (OPMYJIMPOBATh U IMPEOOPa30BbIBATH CYXACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

BBISIBJIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUUs B (akTax,
JAHHBIX, HAOMIOACHUSAX M YTBEPXKACHUAX; INpeajaraTb KPUTEPUM JJIsl BBISBICHHS
3aKOHOMEPHOCTEH U MTPOTUBOPEUYUI;

JieNlaTh BBIBOJBI C HCIOJb30BAHWEM 3aKOHOB JIOTHKH, JAEIYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJII04YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparhb J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKICHUN (pSAMbIE U OT MPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITENIbHO HECJIOXKHBIE 0Ka3aTeIbCTBA MaTeMaTHYeCKUX (aKToB,
BBICTpAauBaTh APryMEHTAIUIO, MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI; 0OOOCHOBHIBAThH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh CHoco0 pelieHuss y4yeOHOW 3ajaud (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOIAMIMNA C YY4ETOM CaMOCTOSITENbHO BbIAECIEHHBIX
KputepreB). bazoBble uccieoBaTebCKkue AeiicTBUA:

UCIOJIb30BaTh  BONPOCHI  KaKk  HCCJIENOBATENIbCKUM  MHCTPYMEHT  IO3HAHUS;
(dbopMynupoBaTh BONPOCH, (PUKCUPYIOLIUE MPOTUBOPEUYUE, MPOOIEMY, CAMOCTOSATEIHHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHUPOBaTh THIOTE3Yy, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHHE;

IIPOBOAUTH IO CAaMOCTOSITENIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIM OSKCIIEPUMEHT,
HEeOOJIbIIIOE HCCIIeI0OBaHNE MO0 YCTaHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00beKTa,
3aBUCUMOCTE 00BEKTOB MEXKIY COOOI;

caMoCTOSITeNIbHO ~ (OopMyJHpoBaTh  OOOOIIEHHS ¥ BBIBOJBI IO  pe3ylbTaTam
NPOBEIEHHOIO HAOJIOJCHUS, UCCIEI0BaHMs, OLICHWBATh JOCTOBEPHOCTH IOJYUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE IPOLIECCA, a TAKKE BBIIBUraTh MPEIAIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.



Patora ¢ unopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTH M M30BITOYHOCTh HH()OPMAIIMH, JAHHBIX, HEOOXOTUMBIX IS
pelleHus 3a1a4u;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATHU3HPOBATh M WHTEPIPETHPOBATH HH(POPMAITUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (HOpMY MpeAcTaBieHUs UH(DOPMALMK U WIUTIOCTPUPOBATH PELIaeMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOU rpadpukoi U MX KOMOMHALIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIUK [0 KPUTEPHUSAM, MPEIUIOKECHHBIM yYUTEIEM WIIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

2) VuusepcanvHvie KomMMyHukamuenwvle Oelicmeus odecneyugarom CcQHOpMUpPOBAHHOCHb
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXJIEHHUS B COOTBETCTBHH C YCIOBHUAMHU M IETSMH
oOIIeHus; $ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
IUCbMEHHBIX TEKCTax, JAaBaTh MOSICHEHUS 10 XOAY PELICHMs 3aJayd, KOMMEHTHPOBAThH
IIOJIYYECHHBIA pE3ybTarT;

B XOJIe 00CYXKIEHHUs 3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKIAaeMOM TeMbl, IPOOIEMBI,
pelraeMoil 3a1auM, BbICKa3bIBaTh MJIEH, HALEJICHHbIE HA MIOUCK PELICHHUS; COMOCTABIIATh
CBOH CYXJICHUS C CY>KICHUSIMH JPYTUX YYaCTHUKOB AMAJIOra, 0OHAPYKUBATh PA3IHuUe U
CXO/CTBO IO3ULMH; B KOPPEeKTHOW ¢opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PaXKCHHUS;

IPEICTABIATh Pe3yJbTaThl PEIICHUs 3a7ayd, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, MPOEKTa;
CaMOCTOSITENIbHO BbIOMpPATh (GOpMAT BBICTYIUIEHMS C Y4E€TOM 3ajjad MpEe3eHTAlUU U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTBo:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAMBHIYATbHON paObOTHI MIpH
pelieHMH  y4yeOHBIX  MaTeMaTH4YecKMX  3ajjay; [MpPUHUMATh IeJb  COBMECTHOM
NeSITeIbHOCTH, TUIAHUPOBATh OPTaHMU3ALMUI0 COBMECTHOH pPa0OTHI, pacmlpenessiTh BUIBI
paboT, moroBapuBaThCs, OOCYXKAATh MPOLIECC M PE3yNbTaT paboOThl, 0000IIaTh MHEHHS
HECKOJILKHX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX GopMax paboThl (00CykaeHus, 0OOMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U JIp.); BBIIOJHATH CBOIO 4YacTh pabOTHI U KOOPAMHHUPOBATH CBOM JIEHCTBHS C
JPYTUMH WIEHAMH KOMaHJIbl; OIEHHBATh KAYe€CTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

3) Vuueepcanvuvie pezynamuensvie oOeticmeus odecneuugarom @GopmMuposaHue CMbiCI08bIX
VCMAHOBOK U HCUZHEHHBIX HABBIKOG TUYHOCTU.

Camoopranusauus:

CaMOCTOSITENIbHO COCTABIIATh IJIaH, alTOPUTM pelleHHs 3ajaud (WIM ero 4YacTh),
BBIOMpPATh CIOCOO pelleHHus C Y4ETOM HMEIOHIMXCS PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BAapUAHTBHl PEIICHHUNW C y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb:

BJIaJIeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpoLecca U pe3ysbTaTa perieHus
MaTeMaTHYeCKON 3ajauu;

nNpeaABUACTE TPYAHOCTH, KOTOPHLIC MOT'YT BO3HHKHYTH IIPpU PCIICHHUU 3aJladll, BHOCHUTDH
KOPPEKTHUBBI B ACATCIIBHOCTH Ha OCHOBE HOBBIX O6CTO$IT€J'H)CTB, Haﬁ}IeHHLIX OI_HI/I6OK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATb COOTBETCTBUC PE3YyJibTaTa ACATCIBHOCTHU MOCTaBJICHHOMN oeJim 1 yCJIOBUSAM,
OOBICHSTH IMPUYKUHBI JOCTUKCHHA WK HE NOCTHXKCHUA LCIIN, HAXOAUTD OIHI/I6Ky, JaBaThb
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IIpeamMeTHbIe pe3yabTaThI:
5 kjaace



Apudpmeruka. Uncsia v BbIYUCICHUSA

[ToHMMAaTh ¥ MPABWIBHO yMOTPEOISITH TEPMUHBI, CBS3aHHBIE C HATYPATbHBIMU YUCIIAMU,
OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSMHU.

CpaBHUBaTh U YNOpSAJOUYMBATH HATypalbHbIE 4YHCIIA, CPaBHUBaTh B NPOCTEHUIINX
cirydasix OOBIKHOBEHHBIE IPOOH, AECATHUHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOW (YHCIIOBOM) MPSIMOW C COOTBETCTBYIOIIUM €i
YHCIIOM M M300pa)kaTh HATypajbHBIE YHMCIIAa TOYKAMU Ha KOOPAMHATHOHN (YUCIIOBOIN)
IIPSIMOM.

BrimonuaTe apudgmeTrueckue IeHCTBUS ¢ HaTypalbHBIMU YUCIIaMU, C OOBIKHOBEHHBIMU
Ipo0siMi B TMpocTeHmuX ciydasx. 6 BBIMOIHATH NpPOBEpKY, MPUKHUIAKY pe3ysbTara
BBIYMCIICHU.

OxkpyrisaTh HaTypajibHbIC YHCTIA.

Pemenne TeKCTOBBIX 32124

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

Pewate 3amaum, conepkaliue 3aBUCHMOCTH, CBSA3BIBAIOIIME BEJIWYUHBI: CKOPOCTb,
BpeMs1, PaCCTOSIHUE; LIEHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKueE 3alIUCH, CXEMBbI, TA0IHIIbI, 0003HAUEHUS IIPU PELLIEHUH 3aa4.
[lonb30BaTbCcsl OCHOBHBIMM €IMHMIIAMH HM3MEPEHUS: LEHbI, MAacChl; PAaCCTOSHMS,
BPEMEHHU, CKOPOCTH; BbIPaXKaTh OJHU €IMHUIIbI BETUYMHBI Uepe3 ApyrHe.

W3Bnekarh, aHAIM3UPOBATh, OIICHUBATH WH(OPMALIHIO, TIPEICTABICHHYIO B TaOIHIIe, HA
CTOJNIOYATON AMarpamMme, MHTEPIPETHPOBATH IPEICTABICHHBIC TaHHBIC, MCIIOIb30BATh
JAaHHBIE MPU PEIICHUH 3a]a4.

Harasgnas reoMeTpust

[Tonb30BaTbesl TE€OMETPUYECKUMH TOHSTHUSIMH: TOYKa, NpsAMas, OTPE30K, Jyd, Yrodi,
MHOT'OYTOJIbHUK, OKPYXKHOCTb, KPYT.

[IpuBOANTE TIpUMEpPBI OOBEKTOB OKPY)KAIOLIETO MHpa, MMEIOUINX (HOpMy H3YUEHHBIX
reOMETPHUECKUX (HUryp.

Hcnonp30BaTh TEPMHUHOJOTHIO, CBS3aHHYI0 C yIJIaMH: BEpIIMHA CTOPOHA; C
MHOTOYT'OJIbHUKaMHU: Yrojl, BEpIIMHA, CTOPOHA, AMAroHajb, C OKPY)KHOCTBIO: PAJHyC,
TaMeTp, IEHTP.

N300pakaTb U3y4eHHbIE T'€OMETpHUYECKHe (UTypbl Ha HEITMHOBAHHOW M KIJIETYAaTOH
Oymare ¢ IOMOIIbIO LIUPKYJIS U JTUHEHKU.

HaxonuTh UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBIO JIMHEHKH,
CTPOUTB OTPE3KH 3alaHHOM JIIMHBI; CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajinyca.
Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB TPSMOYTOJIbHWKA, KBajpaTa s HX
MOCTPOCHHMSI, BEIYUCICHHS TUIOIIAN U TIEPUMETPA.

Bbruucnate nepuMmeTp U IUIOMAAb KBaapaTa, MpsIMOYrojbHHUKA, (PUTyp, cOCTaBIEHHBIX
U3 IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KJIeT4aToi Oymare.
[Tonp30BaTbCsi OCHOBHBIMH METPUYECKHMHU €IUHHUIIAMH M3MEPEHUS [UIMHBI, TUIOMIAIN;
BBIpA)XaTh OJHH €AMHUIIHI BEJIMYMHEI Yepe3 ApyTHe.

PacniozHaBaTh mapasienenunes, Kyo, MCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, pedpo
rpaHb, U3MEPEHNUs; HAXOJUTh U3MEPEHNUs Mapajuleenumnesaa, Kyoa.

Beraucnate 00bEM KyOa, mapayuiesienuIiesia mo 3aJaHHbIM HU3MEPEHUSIM, MOJIh30BaThCS
eIMHUIIAMU U3MEPEHUs 00bEMa.

Pemrate HecoXHBIE 3a/1a4 HA H3MEPEHHE T€OMETPHYECKUX BEITHMUMH B MPAKTHUECKUX
CUTYaIHsX.

6 kiIacc
Yuciia 1 BLIYUCICHUSA

3HaTh U IIOHUMAaTh TCPMUHBI, CBA3aHHBIC C PA3JIMYHBIMU BUAAMU YUCCIT U crocodamMu ux
3aIllucCu, NePpexXoauThb (CCJ'II/I 9TO B03MO)KHO) OT OJIHOH (bOpMLI 3alluCHu 4YucJjia K I[perf/'I.



CpaBHMBaTh M YNOPSIOYMBATH LI€JIble YHUCIA, OOBIKHOBEHHBIE U JECATUYHBIE JIPOOH,
CpaBHHUBATL YK CJIa OJHOTI'O U PA3HBIX 3HAKOB.

BeinonHATe, coderas ycTHbIE M NHCbMEHHBbIE NPUEMBI, apupMETHUECKUE JEHCTBUA C
HaTYpaJbHBIMM W LEJIBIMH 4YHMCIAMH, OOBIKHOBEHHBIMH M JECATUYHBIMU JAPOOSMH,
IMMOJIOKUTCIBHBIMHA U OTPULATCIIbHBIMHA YU CIIAMU.

BbruncnsaTe 3HAa4YCHMS YHCIOBBIX BBIPAKCHUMW, BBINOJIHATH IPUKUAKY W OLICHKY
pe3yabTaTa BbIUMCIEHUH; BBINOJHATh IPEOOpPa30BaHUS YHMCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu()METHUECKUX JACHCTBUI.

COOTHOCUTH TOUYKY Ha KOOPJMHATHOM NPSAMON € COOTBETCTBYIOUIMM €M YHUCIOM U
n300pakaTh YUC/la TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOUTh MOJyJIb YUCIIA.
COOTHOCUTH TOYKM B MPSMOYIOJbHOM CHUCTEME KOOPIMHAT C KOOpAMHATAMM STOU
TOYKH.

OKpyrisTh Lieble Yhciia U JeCATUYHbIE JPOoOU, HAXOAUTh IPUOIMIKEHUS YUCell.

YucnoBble 1 OyKBeHHbIE BbIPAKEHUSA

[TornMath U ymoTpeOIsiTh TEPMUHBI, CBS3aHHBIE C 3aMKMCHIO CTETICHU YHUCIIA, HAXOIUTh
KBaJpaT W KyO YwWcia, BBIYMCIATH 3HAYCHUS YHUCIIOBBIX BBIPAKCHHM, COJEPIKAIIUX
CTETICHU.

[Tonb30BaThCs MpU3HAKAMU JETUMOCTH, PACKIIAbIBATh HATypaJbHbIC YHCIIa HA TIPOCTHIE
MHOKHUTEIIH.

[Tonb30BaTbcs MacITaboOM, COCTABIIATH IPONOPLUU U OTHOLICHHUS.

Hcnonb3oBath OYKBBI JUisi OOO3HAYEHHS 4YHCEI TMPU 3aMUCH  MaTeMaTHYECKUX
BBIPQKCHHUH, COCTABJIATH OYKBEHHBIC BBIPOXKCHUS W (POPMYIBI, HAXOIUTh 3HAUYCHUS
OYKBEHHBIX BBIPKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE NMOACTAHOBKU U TPE0Opa30BaHUsI.
Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TeKCTOBBIX 3a1a4

Pemiate MHOrOIIAroBble TEKCTOBBIE 3a/jaudl ApU(PMETUIECKUM CIIOCOOOM.

Pemate 3agaum, CBs3aHHbIE C OTHOIIEHUEM, IPONOPLHOHAIBHOCTBIO BEIMYUH,
IIPOLICHTAMU; pelllaTh TP OCHOBHBIE 33/1a4M Ha IPOOU U MPOLIEHTHI.

Pemats 3amaum, copepikaliue 3aBUCUMOCTH, CBS3BIBAIOLIUE BEJIIMYUHBI: CKOPOCTH,
BpeMs, pacCTOSHUE, I1IeHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAMTENBHOCTb, BpEM,
o0béMa paboThl, HCIONB3YySd apUPMETHUYECKHE JEeHCTBHUS, OLEHKY, NPUKHUIKY;
I0JIB30BAThCS EAMHUIIAMH U3MEPEHUS COOTBETCTBYIOIUX BEJINYMH.

CocTaBisiTh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 3aa4H.

W3Bnekaty mH(pOpMalMIO, NPEICTABICHHYIO B Ta0NMIAaX, HAa JIMHEHHOW, CTOIOYaTON
WIM  KPYroBOoW  JuarpamMmax, HMHTEPIPETUPOBATH  IPEJCTABICHHbIE  JaHHbBIE;
WCII0JIb30BaTh JAHHbIE DU PELICHUH 3a/1a4.

[IpencraBisTh MHPOPMALIHIO C TOMOIIBIO TAOJIUL, TMHEHHON U CTOJI0YaTON AUarpamm.

Harasaanas reomMeTrpusi

[TpuBOANTE TpHUMEpPHI OOBEKTOB OKPY)KAIOLIET0 MHpa, UMEIOUIMX (HOpMy HM3YUEHHBIX
IE€OMETPUUECKUX IUIOCKMX M HPOCTPAHCTBEHHBIX (UIYp, MpPHUMEPbl paBHBIX U
CUMMETPUYHBIX QUTYP.

N300pakaTh ¢ NOMOIIBIO IMPKYJs, JUHEHKH, TpaHCHOPTHpa Ha HEJIMHOBAaHHON W
KJIeTyaTol OyMare H3ydeHHbIE IUIOCKME TIeoMeTpuueckue (GUrypbl U KOH(HUIypauuu,
CUMMETpPUYHbIE (PUTYPBI.

[Tonp30BaTbcss TEOMETPUUECKUMH  TMOHSATHUSMHU: PaBEHCTBO (QUTYp, CHMMETpUS;
HCIIOJIB30BAaTh TEPMHUHOJIOTUIO, CBA3AaHHYKO C CHMMETPHEW: OCh CHMMETpPHHU, LIEHTP
CUMMETpPUHU.

HaxonuTe BeIWMYMHBI YIJIOB U3MEPEHHEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, I0Jb30BaThC NPU PEIICHHHM 33Jad TpajyCHOM MEpOH YIJIOB;
pacro3HaBaTh Ha YEepPTEKaX OCTPbIN, IPSIMOU, pa3BEPHYTBIA U TYIIOU YIJIBL.

BbIUuCIATh IMHY JOMAaHOW, NEPUMETP MHOTOYTOJIBHUKA, IOJB30BaThCA €AMHULAMU
W3MEPEHMS JUIMHBI, BBIPAXaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.



e Haxomuts, UCHONIB3Ys YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXAY IBYMsS TOUYKaMH,
OT TOYKH J0 NPSIMOM, JJIMHY IIyTH HA KBAJPATHOU CETKE.

e Bpuncnate 1iomans (GUryp, COCTAaBICHHBIX M3 MPSIMOYIOJIbHHUKOB, HCIOJIb30BATh
pa3OueHue Ha NpPAMOYTOJIBHUKM, Ha paBHble (UIYpbl, JOCTpauBaHUE [0
IIPSIMOYT'OJIBHUKA; I10Jb30BaTbCsl OCHOBHBIMM CIMHMIIAMH HW3MEPEHHs IUIOLIAMM;
BBIPAXKaTh OJJHU €IMHULBI N3MEPEHUS TUIOIIAAU YePE3 APYyTHE.

e Pacno3HaBaTh Ha MOJEIISAX U N300paKEHUSIX MUPAMUY, KOHYC, IIMIUH/IP, UCIIOIH30BATh
TEPMUHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBAaHHE, pa3BEPTKA.

e l300paxarh Ha KjIeT4aTOW Oymare NpsAMOYTOJIbHBIN Napaielenues.

e Bpuncnath 00bEM  NPSAMOYrojbHOIO  Iapajuienenunena, Kyba, I0JIb30BATHCS
OCHOBHBIMM €IMHUIIAMU M3MEpEeHHUs 00bEMA; BbIpAXKaThb OAHMU EIUHHIIBI U3MEPEHUs
o0BEMa uepe3 apyrue.

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

Auredpa 7-9 kaacce

Apudmernka

Yuawuiica nayuumcsa:

* [OHUMAaTh OCOOEHHOCTHU JECSITUYHON CUCTEMBI CUMCIICHUS;

* BBIp@XaTh YHUCJIA B OKBUBAJEHTHBIX (opmax, BbIOMpas Haubojee NOAXOAALIYI0 B
3aBUCHUMOCTHU OT KOHKPETHON CUTYaluy;

*  BBINOJIHATH BBIUUCIICHUS C OOBIKHOBEHHBIMH U JIECSITUYHBIMH JPOOSIMH, COUETast YCTHbBIE U
[MCbMEHHbIE TPUEMBI BBIYUCIICHUI;

* HCHOJB30BAaTh IIOHATUS W YMEHHsA, CBA3aHHBIE C IIPOLEHTaMH, B XOAE PpELICHUS
MaTeMaTUYeCKUX 3aJad M 3a4ad M3 CMEXKHBIX IIPEIMETOB, BBIIOJIHATH HECIOXKHBIE
IIPAKTUYECKHUE PACUETHI;

* aHAIM3MPOBaTh TpadUKH 3aBUCUMOCTEH MEXIy BeIMYMHAMHU (pacCTOSHHE, BpeMs,
Temreparypa u T. I1.).

*  HCIIOJIb30BATh MOHATHS, CBSI3aHHBIE C IETMMOCTBIO HaTypaJIbHBIX YUCEIT;

*  CpaBHUBATh U YNOPSAJOYMBATH PALIMOHAIBHBIE YUCIIA;

*  BBINOJIHATH BBIYUCIEHUS C pPallMOHAIbHBIMU YHCJIAMM, COYETasl YCTHBIE U NHCbMEHHBIE
IPUEMBI BBIUYMCIIEHUH, IPUMEHSATD KaJIbKYJIATOD;

* HCNOJNb30BaTh IMOHATHS WU YMEHHMs, CBA3aHHbIE C IPONOPLHUOHAIBHOCTHIO BEJIMYUH,
IIPOLIEHTaMH, B XOJI€ PELIECHUS MAaTEMATUYECKUX 3aJad M 3a7ad U3 CMEXHBIX MPEIMETOB,
BBITOJIHATH HECTIOKHBIE TPAKTUYECKHE PACUETHI;

Yuawuiica nonyuum 603mo#cHOCMb HAYYUMBCA:

*  MO3HAKOMHUTHCSI C MO3MIMOHHBIMM CHCTEMAaMU CUUCIEHHsSI C OCHOBaHMSMH, OTIUYHBIMU OT
10;

s yIIIyOWUTH M pa3BUTh NPEJCTABICHHS O HATYypalbHBIX YUCIIAX;

* HAYYHUTHCS UCIIOJNB30BaTh MPUEMBI, PAIIMOHATM3UPYIOIINE BHIYUCICHHUS, IPUOOPECTH HABBIK
KOHTPOJIMPOBATh BBIYUCIEHHUSI, BEIOUpPAast HOIXOAAIMN Il CUTYalllu CIIOCO0.

YucioBble U OyKBeHHbIE BbIPaKEHHS

Yuawuiica nayuumes:

*  BBINOJHATH ONEPAIIUH C YACITOBBIMU BBIPOKECHUSIMH,

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

* pewarh JUHEHHBIE YPAaBHEHUS, pellaTh TEKCTOBBIE 3a/1a4l AJIre0pandecKiuM METOOM.

Yuawuiica nonyuum 603mMo#CHOCMb HAYYUMBCA:

*  Pa3BUTH MPEJCTABICHNUS O OYKBEHHBIX BBIPAKEHHUIX U UX MPEOOpPa30BaHUAX;

*  OBJIQJICThH CICIUANTBHBIMUA NPUEMAMH PEUICHHUs ypaBHEHUH, MPUMEHSTH anmapar ypaBHEHUIH
JUISL PEeLIeHUs] KaK TEKCTOBBIX, TaK U MPAKTUUECKUX 3a]1ay.

Yucii0Bble MHOKECTBA.



Yuawuiicsa nayuumces:

* [IOHMMaThb TEPMHUHOJIOTHIO M CHMBOJIMKY, CBA3aHHBIE C MOHSITHEM MHOXKECTBA, BBIIOJIHATH
oIepanuy HaJl MHOKECTBAMU;

*  HCIIOJIb30BaTh HaYaJIbHBIE MIPEICTABICHHS O MHOYKECTBE I€HCTBUTENBHBIX YUCEIL.

Yuawuiica nonyuum 6o3mooicnocmo Hayuumocs:

*  pa3BHBaTh MIPEACTABIECHUE O MHOXKECTBAX;

* pa3BuBaTb IPEICTABICHHE O YHCIC M YUCIOBBIX CHCTEMax OT HaTypaJbHBIX 10
JEHCTBUTENBHBIX YMCEI; O POJIM BHIYMCIECHUN B IIPAKTUKE;

*  Pa3BUTh U YIIyOUTh 3HAHUA O AECCATUYHOM 3allMCU JCHCTBUTEIbHBIX YUCel (IIEpUOJUUECKUe
U HETIEPUOANYECKUE APOOH).

Anredpanyeckne BbIPaKeHUs

Yuawuiica nayuumes:

* ONEpUpOBATh MOHATUAMU «TOXKIECTBO», «TOXKAECTBEHHOE IIpeoOpa3oBaHue», pelaTh
3aJauu, cojieprkaire OyKBeHHbIE TaHHbIe, paboTath ¢ hopMynamu;

* BBINOJHATH [peoOpa3oBaHUE BBIPAKEHUH, COAEpPXKALIMX CTENEHW C HaTypalbHbIMU
MIOKa3aTeNsIMH;

* BBINOJHATh TOXXJECTBEHHbIE IPEOOpPa30BaHMs PALUOHANBHBIX BBIPAXEHUH Ha OCHOBE
MpaBUJI JICUCTBUN Ha/l MHOTOWICHAMHU;

*  BBIIOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIIH.

* BBIIOJIHATH MHOIOIIArOBbIE MPeOoOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUM, MPUMEHSS
IMPOKHI HAOOP CIOCOOOB M MPUEMOB;

* IPHUMEHSTH TOXIECTBEHHBIC MPeoOpa3oBaHus IS PEHICHUs 3a7ad M3 Pa3IUYHBIX Pa3esioB
Kypca.olepupoBaTh NOHIATHEM «KBaJpPaTHbIM KOPEHBY, IPUMEHSATD €r0 B BBIUUCICHUSX;

*  BBIOJIHATH [IPEOOPA30BAHUE BHIPAKEHUHN, COJIEPKAIIMX CTENEHH C LEJIBIMU IIOKA3aTEISIMU U
KBaJIpaTHbIE KOPHU;

* BBIIOJIHATH TOXKJECTBEHHbIE NPeo0pa3oBaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBUI JEHCTBUI HAJl MHOTOWIEHAMH U aJireOpandecKuMHU ApoOsSMHU;

Yuawuiica nonyuum eosmodicnocmo Hayuyumucs:

* BBINOJHATH MHOIOIIArOBble MNPEeOoOpa30OBaHUS PALUMOHAIBHBIX BBIPAKEHHUM, HpUMEHSA
HIMPOKUI HAOOp CrIOCOOOB U MPUEMOB;

*  IPHUMEHATH TOXKICCTBEHHBIC MPEOOPa30BaHMs U PEIICHHUS 3a]a4 U3 PAa3IUYHbIX Pa3eioB
Kypca.

YpaBHeHust

Yuawuiica nayyumcs:

* pelarh JUHEHHBbIE YPABHEHUs C OJHOW IEPEMEHHOM, CHUCTEMBI JBYX YPaBHEHHUH C JIBYMs
IIEPEMEHHBIMH;

* [OHUMAaTh YPaBHEHHE KaK BaXKHEHIYI0 MATEMATUYECKYIO MOJIEIb JUIsl ONUCAHUS U U3yUYECHUS
pa3HOOOpa3HBIX peaIbHbIX CHUTYyallud, pelaTh TEKCTOBbIE 3aJaud airedpandeckum
METOJI0M;

* MpUMEHATH rpaduuecKkue MpPEeACTaBICHUS JIs UCCIE0BAaHUS YPaBHEHMM, MCCIEA0BaHUSI U
pEIIEHUsT CHCTEM YpaBHEHMM C JByMs II€PEMEHHBIMM.PEIIATh OCHOBHBIE  BHJbI
palMOHAIBHBIX YPAaBHEHHWM C OJHOM IEPEMEHHOM, CUCTEMBI JBYX YPAaBHEHHHU C JBYMs
IIEPEMEHHBIMH;

* MpUMEHATh rpaduuecKkue MpPeACTaBICHUs IJIs UCCIEI0BAaHUSl YPaBHEHMM, MCCIEA0BaHUSA U
pELIEHUs] CUCTEM YPAaBHEHHH € ABYMS IEPEMEHHBIMU.

Yuawuiicsa nonyuum 6o3mooicnocmos Hayuumocs:

*  OBJAJETh CHEIHUAIBHBIMU NPUEMAMU PEIICHHUs] YPABHEHUH U CUCTEM YPAaBHEHUM; YBEPEHHO
NPUMEHSTh almapar ypaBHEHUH Ui pelleHus pa3sHOOOpa3HbIX 3aJady U3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, IPAKTHKH;

* TMpUMEHATh Trpaduueckue TNPeACTaBICHUS JJIs HCCIEAOBAaHUSA ypaBHEHUH, CHUCTEM
yYpaBHEHM, CoZiepKalnX OyKBEHHbIE KO UIIMEHTHI.

HepaBencrBa

Yuawuiicsa nayuumces:



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

* pemiath JUHEWHbIC HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CHCTEMBI; pellaTh KBaJIpaTHbIE
HEPABEHCTBA C OMOPOH Ha rpaduueckue mpeCTaBICHHUS,

* [PUMEHSTH annapaT HEPaBEHCTB JJIS PEeUICHH 33/1a4 U3 PA3IMYHBIX Pa3J/ieloB Kypca.

Yuawuiica nonyyum 6o3mooicnocmos Hayuumocs:

* OBJAJETh Pa3HOOOPa3HBIMU MpUEMAMH JO0Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSThH
anmapar HEpaBeHCTB JUIsl PEIICHHS Pa3HOOOpa3HBIX MAaTEMATUYECKUX 3ajay, 3aaad U3
CMEXHBIX MPEIMETOB U MPAKTUKH;

* MpUMEHATh TpaduiecKUue TPEICTABICHUS JUIS HCCICIOBAHUS HEPABEHCTB, CHUCTEM
HEPaBEHCTB, COJICPIKAIINX OYKBEHHBIC KOI(DPHUITUCHTHI.

DyHKUHH.

Yuawuiica nayuumces:

* [OHUMAaTh W HUCIOIL30BaTh (DYHKIMOHAIBHBIC TMOHSATHUS, S3BIK (TEPMHHBI, CUMBOJINYCCKUE
0003HaYCHHUS ),

* CTPOUTH TpaUKd JMHEHHOW (YHKIMHA, MCCIEIOBATh CBOMCTBA YWCIOBBIX (DyHKIMN Ha
OCHOBE U3YyYEHUS MOBEICHUS UX TPaPUKOB;

* TOHMMATH (PYHKIMIO KaK BXKHCUIITYIO MATEMATHYECKYIO MOJICIb IS OIMCAHUS ITPOIIECCOB U
SBIICHUN OKPYXAIOIIEr0 MHUpPA, MNPUMEHATh (YHKIUMOHANBHBIMA S3bIK JUIS OINUCAHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEXTy (PH3NICCKUME BEITMIMHAMH,

* TPUMEHATH (OPMYJbI, CBSI3aHHBIC C apU(PMETHUECKONH U FEOMETPUUECKON MPOrpeccusiMu, U
anmapar, cOPMHUPOBAHHBIA MPH H3YYCHHUH JIPYTHX Pa3lelioB Kypca, K PEHICHHIO 3a/1a4, B
TOM YHUCJIE€ C KOHTEKCTOM U3 PEAIbHOM JKU3HHU.

Yuawuiicsa nonyuum 6osmoorcnocme nHayuumocs:

* MPOBOJUTH HCCIEIOBAHUS, CBSA3aHHBIE C W3YYCHHEM CBOMCTB (YHKIIMI, B TOM YHCIE C
UCIIOJIb30BaHUEM KOMITBIOTEpA; Ha OCHOBE TpadMKOB M3y4eHHBIX (DyHKIMU CTpOUTh OoJie
CloXxHbIE TpaduKu (KyCOUHO-3a/IaHHBIC, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);

* WUCTOJBL30BaTh (PYHKIMOHAIBHBIC NPEACTABICHHUS W CBONCTBAa (YHKIMN JUIS pEIICHUS
MaTeMaTHYECKUX 3a7ad U3 Pa3IMYHBIX pa3/iejoB Kypca.

DJIeMeHThI CTATUCTHKH

Yuawuiicsa nayyumcs:

*  HCIIOJIB30BATh MPOCTEHIIIHE CITOCOOBI TIPEICTABICHHS U aHAIN3a CTATUCTHYCCKHUX JTAHHBIX;

* pemiatb KOMOMHATOPHBIE 334U HA HAXOKJECHHE KOJNYeCTBa 0OBEKTOB WM KOMOMHAIIUHA.

Yuawuiicsa nonyyum 6osmoorcnocmo Hayuumocs:

* mnpuoOpecTH MepBOHAYAIBHBIN OMBIT OPraHU3allUK cOOpa JaHHBIX MPH MPOBEICHUU OMpoca
OOIIECTBEHHOTO MHEHHUS, OCYIIECTBIIATh WX aHAJIN3, MPEICTaBIATh PE3yJbTaThl ONpoca B
BUJIE TaOJHIIbI, TUATPAMMBI,

*  HAYYHTHCS HEKOTOPBIM CITCIIUATBHBIM MPUEMaM PeIIeHUs] KOMOMHATOPHBIX 3a7ad.

DJieMeHThI MPUKJIATHONH MaTeMaTHKHU

Yuawuiicsa nayyumcs:

* HCIOJNB30BaTh B XOJIC€ pEIICHHS 3a7ad dSJeMEHTApHBIC TPEJCTABIICHUS, CBSI3aHHBIC C
npUOIMKEHHBIMY 3HAUEHUSIMU BEIMYHUH;

*  HCIIOJIB30BATh MPOCTEHIIIHE CITOCOOBI IPEICTABICHHS H aHAIH3a CTATUCTHUSCKUX JIAHHBIX;

*  HaxOJHUTh OTHOCUTEIHHYIO YACTOTY U BEPOSTHOCTH CIIy4alfHOTO COOBITHS;

* pemaTh KOMOMHATOPHBIC 33/1a4M HA HAXOXKJEHUE YHCIIa 00bEKTOB MIJIM KOMOWHAITHIA.

Yuawuiicsa nonyuum eosmoorcnocmo Hayuumucsi:

* TMOHATH, YTO YHUCIOBBIE JAHHBIE, KOTOPBIC HCIONB3YIOTCS IS XapaKTEPUCTUKU OOBHEKTOB
OKPYXXAOIIET0 MHpA, SBISIOTCS MPEHMYIICCTBEHHO MPUOIMKEHHBIMU, YTO IO 3aIHCH
npuOMKEHHBIX 3HAUYEHUH, CoJepKaluxcs B WHGOPMAIMOHHBIX HCTOYHHKAX, MOXKHO
CYJIUTH O TTOTPEITHOCTH MPUOJINIKCHHS,

* TMOHATh, 4YTO TMOTPEIIHOCTh pe3yJbTaTa BBIYUCICHUN JIOJDKHA OBITH COM3MEpPHMA C
MOTPEITHOCTHIO HCXOJTHBIX JaHHBIX;



nproOpecTy MepBOHAYAIBHBIN OIBIT OpraHU3aluk cOopa JaHHBIX MIPU MPOBEAECHUU OIpoca
OOIIIECTBEHHOTO MHEHHMS, OCYILECTBIISATh UX aHAIM3, MPEACTABIATH Pe3yIbTaThl ONpPOCa B
BUJI€ TaOIMIIBI, JUATPAMMBI;

nproOpecTH OMBIT MPOBEACHUS CIyYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIBIO
KOMIIBIOTEPHOI'0 MOJEIMPOBaHUS, HHTEPIPETAUU UX PE3YyJIbTATOB;

HAYYHUTHCS HEKOTOPBIM CIIEHUAIBHBIM pUEMaM perieHsi KOMOMHATOPHBIX 3aay.

AJIredpa B HCTOPHYECKOM Pa3BUTHH.
Yuawuiica nonyuum 6ozmoorcnocmo:

MO3HAKOMUTHCS C UCTOPHEH (OPMUPOBAHUS MATEMAaTHUECKOTO SI3bIKa, 3apOXKACHUE anreOpsl,
C KHMI'OM O BOCCTAHOBJIEHUHU U IPOTUBOIIOCTaBIeHNN MyxaMmMena anb-X0pe3Mu.

y3HAaTh Kak 3apoaunach uaes koopauHat (D. Buer, P. [lexapr);

y3HaTh CTapUHHBIE MEPbI [UIMHBI, BBEJCHUE METpa KaK €AVHHUIbI JUIMHBI, METPUYECKYIO
cucremy mep B Poccun, B EBporne.

y3HaThb OTKPBITHE HUPPALMOHATIBLHOCTH, HCTOPHUIO BO3HUKHOBEHUS (HOPMYIN Ui pelieHus
ypaBHeHUH 3-i1 u 4-i1 cTeneHei.
3HaTh MPUMEPHl MAaTEMATUUYECKUX OTKPBITUA M HUX aBTOPOB B CBSI3M C OTEUYECTBEHHOW M
BCEMHUPHOH UCTOPHUEH;
MMOHUMATh POJIb MaTEMaTUKH B pazButuu Poccun.

I'eomeTpus 7-9 kiaacc
I'eomerpuueckue purypsi

MOJIb30BATHCS SI3BIKOM TE€OMETPUU JJIs OMMCAHUS MPEIMETOB OKPYKAIOIIEro MHUpa U X
B3aUMHOT'O PACIOJIOKCHHUS;

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

KJIACCHU(PUITUPOBATH TEOMETPUICCKIE (PUTYPHI;

HAXOJHUTh 3HAYEHUS JUTHH JHUHEWHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHHUS, TPALYCHYIO MEPY
yriaos ot 0° no 180;

JTIOKA3bIBaTh TEOPEMBEI;

pelaTh 3a/1a4y Ha JI0Ka3aTelbCTBO, OMUPAsICh HA N3y4YE€HHBIE CBOMCTBA (DUTYp U OTHOIICHHIA
MEXTy HUIMH U TIPAMECHSISI N3Y9ICHHBIC METOIBI JJOKA3aTeIIbCTB;

pelIaTh HeCJIOKHBIC 3a/1a4l Ha TTOCTPOCHHE, TPUMEHSISI OCHOBHBIC aJITOPUTMBI TOCTPOCHHUS C
TTOMOIIIBIO ITUPKYJIS ¥ TUHEHKU;

pemaTe MpOoCTeHIIe MIaHUMETPUYEeCKUe 3a7aud.paclio3HaBaTh Ha YepTekax, PHUCYHKaX,
MOJICJISIX M B OKPYIKAIOIIEM MUPE IJIOCKUE W MPOCTPAHCTBEHHBIC T€OMETPpUUYECKUE (QUTYPHI U
UX DJIEMEHTEHIL;

CTPOUTH YTIIbI, OTIPEICIIATh UX TPAITYCHYIO MEPY;

pacmo3HaBaTh M U300pakaTb pa3BEPTKH Kyba, MPSMOYTOJBHOTO TMapasiesenurnea,
MPABWIBHON MUPaMUJIBL;

OTpeAeNsiTh MO JHUHEHHBIM pa3MepaM pa3BEPTKU (UTYpHl JMHEWHBIE pa3MeEphl caMoit
¢burypsl 1 Ha060pOT;

BBIUUCIATH 00BEM MPSMOYTOIBHOTO MapauleNienuneaa u Kyoa.

OBJIAJIETh METOJAMH pelIeHHs 3a7ady Ha BBIUKCICHHE M JI0KA3aTelIbCTBO: METOJOM OT
OPOTUBHOTO, METOJAOM  TMOA0OMs, METOoJOM Tiepedopa BapHaHTOB U METOJOM
TEOMETPHYECKHUX MECT TOUCK;

OBJIAJICTh TPAJAUIIMOHHONW CXEMOU peIlleHus 3a7ad Ha MOCTPOCHUE C MOMOIIBIO ITUPKYIS U
JTUHENKU: aHaAIIu3, TOCTPOCHHUE, T0KAa3aTeNLCTBO U UCCIIEIOBAHIE,

HAyYUTHCS pelIaTh 3aJadyd Ha MOCTPOCHHE METOJOM TE€OMETPUYECKUX MECT TOYEeK U
METOIOM I1000HS;

HAYYUTHCS BBIYUCIATH O0BEM MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYP, COCTABICHHBIX
U3 MPSMOYTOJIBHBIX MTapalIe/ICITUIIC/IOB;

YrIayOUTh M Pa3BUThH MPEICTABICHIS O IPOCTPAHCTBEHHBIX T€OMETPUUIECKUX (pHUTypax;
HAYYUTHCS MPUMEHSTH TIOHATHE PA3BEPTKH JIJIS BHIIIOJIHEHUS TPAKTHUECKUX PACUETOB.



I/I3Mepe}me reOMETPUICCKUX BCJIUINH

HCIIOJIB30BaTh CBOMCTBA U3MEPEHUS AJIMH, YIJIOB,IPayCHON MEPHI yIIa;

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

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

BekTopnl

ONEpUpPOBATh TMOHATUSAMH: BEKTOpP, CYMMa BEKTOPOB, KOOPAMHATHl Ha IIJIOCKOCTH,
KOOpJMHATHI BEKTOPA;
ONUCHIBATHIIOHATHUSL BEKTOPHBIX U CKAIAPHBIX BEIMYUH. VIITIOCTpUpOBaTh MOHSATHE BEKTOPA.
DopMynUpPOBaTh ONpPENEICHUS: MOIYJIS BEKTOpa, KOJUIMHEApHBIX BEKTOPOB, PAaBHBIX
BEKTOPOB, KOOPAMHAT BEKTOpPA, CYMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHUBOIMOJIOKHBIX
BEKTOPOB, YMHOXEHHS BEKTOpa HA YHCJIO, CKAJISIPHOTO MPOU3BEACHUS BEKTOPOB; CBOMCTBA:
PaBHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CIOXKEHHUSI BEKTOPOB, KOOPJIUHAT BEKTOpPA
CYMMBI U BEKTOpa Pa3HOCTHU JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHS BEKTOPa
Ha YHCJIO, CKAJSIPHOTO MPOU3BEACHUS ABYX BEKTOPOB, IEPICHANKYIISIPHBIX BEKTOPOB.
JIOKa3bIBaTh TEOPEMBI: O HAXOXK/IEHUU KOOPJIUHAT BEKTOPA, O KOOPAUHATAX CYMMBI U
Pa3HOCTU BEKTOPOB, 00 YCIOBHH KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJICHUHU
CKaJISIPHOTO TIPOU3BEICHUS JIBYX BEKTOPOB, 00 YCIIOBUU NIEPIICHIUKYISIPHOCTH.
HaXO0JIUTh KOCUHYC yTja MEXY ABYMs BEKTOPaMHU.
MPUMEHSTh U3YUYCHHBIE OIPEIeTICHHsI, TEOPEMBI U (DOPMYIIBI K PELICHUIO 3a7a4
WCIIOJI30BaTh BEKTOPHI ISl PEUICHUs MPOCTEUINNX 3a7ad Ha OMpENEJICHUE CKOPOCTH
OTHOCHUTEIIHOTO JIBHKEHUS;
MPUMEHSTh U3YYEHHBIE OIPeIeICHHSI, TCOPEMBI U (DOPMYIIBI K PELICHUIO 3a/1a4;
OBJIAJICTh BEKTOPHBIM METOIOM JIJIsl PEIICHUS 3a7a4 Ha BHIYMCICHUE U JI0KA3aTeIbCTBO;

* TIPUOOPECTH OMBIT BBHIMOJIHEHUS MPOEKTOB Ha TeMmy «lIprMeHeHne BEeKTOPHOrO0 MeToAa

IIPH PEIICHUH 33]]a4 Ha BIUYMCIICHHUE U JI0KAa3aTEeIbCTBOY.

BepositHoCcTh M cTaTHcTHKA 7-9 KiIace

* U3pnekaTb M mnpeoOpa3oBbIBaTh HHGPOPMALMIO, NPEJCTABICHHYIO B BHJE TaOuul,
auarpamm, rpa@ukoB; NpeCTaBIATh JaHHbIE B BUE TaONINIl, AMarpaMm, rpaduKoB.

* OnuceIBaTh JaHHBIE C NOMOUIBIO CTATUCTUYECKUX IOKA3aTENEeW: CPEIHUX 3HAYCHHH U
Mep paccenBaHMs (pa3Max, JUCIEPCUsl U CTaHJAPTHOE OTKIOHEHHE).

* HaxoauTe YacTOTBl UHUCIOBBIX 3HAYEHWH M YaCTOThl COOBITHI, B TOM 4YHCIE IO
pe3ynbTataM U3MEpeHHu 1 HaOJt0IeHU .

* HaxoauTe BepoATHOCTH CiIydallHBIX COOBITUH B OIBITaX, 3Hass BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHUIH, B TOM UHCIIE B ONBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

* Hcnonb3oBath rpaguueckue MOJEIH: JEPEBO CIy4ailHOrO SKCIEPUMEHTA, Juarpammbl
Dlinepa, 4nciaoBas npsmasi.

* OmnepupoBaTh MOHSATUSMHU: MHOXKECTBO, IOJMHO)KECTBO; BBINOJIHATH ONEPALUU HaJ
MHOXECTBaMHU: OOBEJAMHEHHUE, IepeceyeHre, JOMOJHEHUE;, MEePEeUUCIATh HIIEMEHTHI
MHO’KECTB; IPUMEHSTh CBOIICTBA MHOKECTB.

* Hcnonb3oBare rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBA3CH MEXAy HUMH JUIS
OTMCAaHUS MPOIIECCOB U SBJICHUM, B TOM YHCIIE MIPH PELIEHUU 3a/1a4 U3 APYTruX y4yeOHbIX
IIPEIMETOB U KYPCOB.

* Pemats 3agaun OpraHW30BaHHBIM NEepeOOPOM BapHAHTOB, a TAKXKE C HCIIOJIB30BAHHEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

* Hcnonb3oBarh onucaTeNbHbIE XapaKTEPUCTUKH U1 MACCHBOB YUCIIOBBIX JIaHHBIX, B TOM
quCJIe CPEAHUE 3HAUE€HUSI U MEPBI pacCEUBaHUS.



Haxomuth 4YacTOThl 3HAYEHWH W YacTOTHI COOBITHS, B TOM YHCJIE TIOJIB3YSICh
pe3ylbTaTaMy MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

Haxoauth BEpOSITHOCTH CIy9allHBIX COOBITUN B W3yYEHHBIX OIBITAX, B TOM YHUCJIEC B
OTBITaX C PAaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITUSIMH, B CEPHUSIX HCIBITAHUN [0
MIepBOro ycrexa, B CEpUsAX UCIbITaHUN bepHyrim.

Nmets ipeacTaBieHue o CaydailHOM BEJIMUMHE U O paclpeaeiICHUN BEPOSITHOCTEMH.
HNMeTpb mipeacTaBiieHHE O 3aKOHE OOJIBIITUX YUCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTH M O POJIHM 3aKOHA OOJBIIMX YHCEN B MPUPOJIE U OOIIECTBE.



