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IHHOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma ydeOHOro mpeamera «MaTtemaTuka» A oOydarommxcs 5-9 kimaccoB, Ha
YPOBEHb OCHOBHOTO 00111ero o0pa3oBaHusi, BKIOYAIOMas paboyne mporpaMMbl y4eOHBIX KYPCOB:
Kypca «MatemaTrka» i1l oOydaromuxcsi B 5—6 kiaccax , Kypca «Anaredpa» Uit 00ydJaromuxcs B
7-9 xmaccax, u Kypca «BeposSTHOCTb W cTaTHCTUKa» Jjs oOydarommxcs /7-9-X KiaccoB
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHHUSIMHU:

— @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoi
denepauuny;

— mnpukaza Munnpocsemieanst ot 31.05.2021 Ne 287 «O0 yTBepxkaeHUU QeaepalbHOTO
roCy/1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOT'O O0IIEro 00pa3oBaHus»;

— mnpukaza Munnpocsemenus oT 18.05.2023 Ne 370 «OO6 yrBepxkaeHUn QeaepanbHOR
00pa30BaTeNnbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUM;

— CIT 2.4.3648-20 «CaHUTapHO-2MHUIEMUOJIOTHICCKIE TpPeOOBaHUS K  OpraHU3aIUsM
BOCIUTAHMS U OOydYeHHUs, OTAbIXa M O3J0POBICHUS JETeH M MOJOIEKH», YTBEPKICHHBIX
MMOCTAaHOBJICHUEM TJIABHOTO CaHUTApHOTO Bpaua oT 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «I'urueHn4yeckne HOPMATHBBI W TpeOOBaHUS K OOCCIECUYCHHIO
O0e3omacHocT W (WiamM) OE3BPEIHOCTH I dYeloBeKa (DaKTOPOB CpeIbl OOHWTaHUSY,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIaBHOTO CAaHUTapHOro Bpaya otT 28.01.2021 Ne 2;

— KOHIICTIIMU PA3BUTHS MaTEMAaTUYECKOTO OOpa30BaHMS, YTBEPKIACHHOH pPACIOPSIKEHUEM
[IpaBurensctBa 0T 24.12.2013 Ne 2506-p;

— y4eOHOT0 IIaHa OCHOBHOTO 001Iero oopa3oBaHus, 00pa3oBaTeIbHON TPOrPaMMbl OCHOBHOTO
o01mero oopa3oBaHus;

— denepanbHON paboueit mporpaMmbl 1o yueOHOMY npeamety «Marematukan(ams 5-9 kiaccoB
00pa30BaTeNbHBIX OPTaHU3AIIH).

PaGouas mporpamma opreHTHpOBaHA Ha IEJIEeBbIE TIPUOPUTETHI, CHOPMYIUPOBAHHEIE B (peiepabHOM
paboueii mporpaMMe BociuTaHusl U B paboueit mporpamme Bocniutanus MOY CHI Nel03.

[IpeameToM MaTreMaTHKU SIBIAIOTCS (yHIAMEHTAIbHBIE CTPYKTYpPHI HAIlero Mupa —
MPOCTPAHCTBEHHBIE (OPMBI M KOJWYECTBEHHBIE OTHONICHHS (OT TMPOCTEHININX, YCBAaUBAaEMBIX B
HETOCPEICTBEHHOM OIBITe, 10 JOCTaTOYHO CIJIOKHBIX, HEOOXOAUMBIX [JIsi Pa3BUTHS HAYYHBIX U
MIPUKJIAIHBIX UEH).

Matematuueckue 3HaHHUS 00ECIIeUnBaIOT TOHUMAaHUE TTPUHIIUIIOB YCTPOMCTBA M UCTIOIh30BAHUS
COBPEMEHHOM TEXHHWKH, BOCIPHUATHE M WHTEPHPETALMIO COLUATBHOM, IKOHOMHYECKOM, MOJIUTUYECKON
nH(pOpMaIINH, TAIOT BO3MOXHOCTh BBIIIOJHATH PACYETHI U COCTABIISITH AITOPUTMBI, HAXOAUTh ¥ TPUMEHSITh
(GbopMymBl, BIAIETh MPAKTUYCCKUMH MPUEMAMH T€OMETPUUYECKUX H3MEPEHHH M TOCTPOEHUH, YUTATh
nHpopMaIno, TPEACTABICHHYIO B BHAE TaOJHWI[, aWarpaMM # TpaduKOB, XUTh B YCIOBUAX
HEeOoMpeAeNEHHOCTH U MOHUMAaTh BEPOSTHOCTHBIN XapakTep ciay4yailHbIx coObITHH. M3yueHne MareMaTuku
dbopMupyeT y 00ydaromuxcs MaTEMAaTHYCCKUNU CTHIJIb MBIILIICHUS, TPOSBISIONINICS B OMpeaeIEHHBIX
YMCTBEHHBIX HaBbIKkax. OOyUaronuecs: OCBauBalOT TaKhe MPUEMBI M METOIbI MBIIIUICHHUSI, KaK HHIYKITUS 1
JIenyKius, oO0O0OIIeHHe W KOHKpETH3alus, aHaIM3 U CHHTE3, KIacCH(PHUKAIUs M CHCTeMaTH3aIus,
abctparupoBanue U  aHajorus. OOBEKTHI MaTEeMAaTHMUECKUX  YMO3AKIIOYCHHH, TpaBWia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHUS
dbopmynupoBaTh, OOOCHOBBIBATH W JIOKA3bIBaTh CYXKJEHHS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MbllIeHHe. V3yueHue MaremaTHKu oOecriedyuBaeT (GOpMHUpPOBAHUE AITOPUTMUYECKOM KOMIIOHEHTHI
MBIIIJIEHUS] ¥ BOCHUTaHME YMEHUH JEHCTBOBATh MO 3aJaHHBIM aJIrOpuTMaM, COBEPIIEHCTBOBATH



M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporiecce pemenns 3agad — OCHOBOM y4eOHOM JesITeNbHOCTH Ha
ypOKax MaTeMaTHKH — Pa3BUBAIOTCS TBOPUECKAS M MIPHUKIIAHAS CTOPOHBI MBIIIJICHHS.

OOydenue mMaremaTuke Ja€T BOZMOXKHOCTh PAa3BUBATh Y 00YYAIOIIUXCS TOUYHYIO, PAlMOHATBHYIO
U HMH()OPMAaTHUBHYIO peyb, yMEHHE OTOMpaTh HauOoJjiee MOAXOIAIINE S3BIKOBBIC, CHMBOJIMYECKHUE,
rpaduUecKue CpeiCTBa IS BBIPAKCHHS CYKICHUH W HArJIAHOTO MX mpeacraBieHus. [Ipu uzydenun
MaTeMaTUKU OCYIIECTBISIETCSl OO0Ilee 3HAKOMCTBO C METO/AAaMH IO3HAaHHS JICHCTBUTEIBHOCTH,
IPEACTaBICHUAMH O NIPEIMETE U METOJIaX MaTEMATHKH, UX OTIIMYAU OT METO/IOB JIPYTUX €CTECTBEHHBIX
I'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUSI MAaTEMaTHKH JUISl PEIICHHUS HAYYHBIX U TPHKJIAJTHBIX
3ajad.

HEJAMHA OBYYEHUSA MATEMATHKE B 5-9 KITACCAX ABJAIOTCA:

— (bOpMHpOBaHI/IC LHEHTPAJIbHBIX MaTEMAaTHYCCKUX TTOHATHH (LII/ICJ'IO, BCJIMYHMHA,

reoMeTpuueckas Qurypa, MEepeMEeHHAs, BEPOSTHOCTh, (DYHKIHS), OOECIECUMBAFOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTHBHOCTh MATEMATHYECKOTO 00pa30BaHUs 00YJIaArOIINXCS;

— MoJBeJICHUE O00YYarOIIUXCs HA JIOCTYITHOM JUISI HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTEMAaTHKH U OKPYXKAIOIIETO MUPa, TOHMMAHHE MATEMATUKH KaK YaCTH OOIICH KyJIbTyphI
YeJI0BEYECTBA;

— pa3BUTHE HHTCIUICKTYAJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEW  OOydarommxcs,
MO3HABATEIILHON AaKTUBHOCTH, MCCIIEAOBATEIbCKUX yYMEHUW, KPUTUYHOCTH MBIIIICHHS,
WHTEpeca K U3YYCHUIO MaTEMaTHKU;

— (dopmupoBaHue GyHKIIMOHAILHONW MaTEMaTUYECKONH IPAMOTHOCTH: YMEHUS paclio3HaBaTh
MPOSIBIICHUSI MAaTEMaTHYECCKUX TIOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEaTbHBIX
JKU3HCHHBIX CUTYallUAX W TPH H3YyYCHHUH JPYTrUX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEH W 3aKOHOMEpHOCTeH, (OpMYyIMpOBaTh WX HA S3BIKE MATEMAaTUKH U
CO3/1aBaTh MaTEMAaTHICCKUE MOJICIIH, TPUMEHSITh OCBOSHHBI MaTEeMaTHYCCKHMA armapar
JUISL PEIICHHS TPAKTUKO-OPUCHTHPOBAHHBIX 3a7ad, WHTEPIPETHPOBATh M OICHUBATH
MOJTy4YEHHBIEC PE3YIbTATHI.

OcHOBHbBIE JIMHUM COJIEp’KaHUs MpOorpaMMbl MO Marematuke B 5-9 kiaccax: «Yucna u
BBIUUCIICHUS», «AnreOpa» («Anredpandeckre BEIpaXXEHUs», «Y paBHEHUS U HEPABEHCTBAY), «DyHKIUNY,
«"eomerpus» («I'eomerpuyeckre GUrypsl U UX CBOMCTBa», «/3MepeHHne reoOMeTpUYEeCKUX BEITHUUHY),
«BeposTHOCTD M cTaTUCTHKa». J[aHHBIE JTMHUM Pa3BUBAIOTCS MAPAJIENBHO, KaXJ1asi B COOTBETCTBUM C
COOCTBEHHOM JIOTUKOH, OJTHAKO HE HE3aBUCUMO OJIHA OT JAPYroM, a B TECHOM KOHTAKTE M B3aUMOJICHCTBHH.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE HIKOJIbI

B 5-9 krmaccax maremartWka TPaJHMIIMOHHO W3Yy4aeTcs B paMKaX CICIYIONIMX y4eOHBIX KypcoB: B 5—6
KJlaccax — Kypca «Marematukay, B 7-9 kinaccax — KypcoB «Anredpay (BKJIOYAst SJIEMEHTHI CTATUCTUKH U
Teopun BepositHocTel) U «l'eomerpusi». IlporpamMmmoil mo MaTeMaTWKe BBOJUTCS CaMOCTOSTEIbHBIN
yueOHbI Kypc «BeposaTHOCTh U cratuctukay. O0Iee YuciIo 4acoB, PEKOMEHIOBAHHBIX ISl M3YYCHUS
MaTeMaTHKH (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00IIero odpasoBaHus, — 952 vaca: B 5 kiacce —
170 gacoB (5 yacoB B Heneno), B 6 kiacce — 170 gacos (5 yacoB B Hezeno), B 7 knacce — 204 yaca (6 yacos
B HeJeno), B 8 kimacce — 204 vaca (6 gacoB B Heneno), B 9 kimacce — 204 gaca (6 9acoB B HEZIETIO).

COILEPKAHUE

IporpaMMbl 110 MaTeMaTHKe, pachpenenéHHOe MO TrojaM OO0y4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, IPHHUUIHAIBLHBIM BOIpOCaM oOOydarouecs OoOpariaanuch



HEOJHOKpPATHO, 4YTOObI OBJIQJICHUE MATEMATUYECKMMU TOHATHSMHM M HaBBIKAMU OCYLIECTBISUIOCH
MOCJIeIOBATEIbHO U TMOCTYIMATENBbHO, ¢ COOJIOJACHUEM MPUHIMIA MIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYIO CUCTEMY MAaTEMATUUYECKUX MPECTABICHUN 00Y4arOIIMUXCs, PACIIUPSIs U yIITyOJIsist
e€, oOpasyst mpouHble MHOXecTBeHHbIE CBsi3U. B coorBercTBUU ¢ ®PI'OC OOO maremaruka sBISETCS
00s13aTeNbHBIM y4eOHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHusl.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI

M3yueHnne MaTeMaTHKM Ha YpPOBHE OCHOBHOIO O0IIero oOpa3oBaHMs HAIIPAaBICHO Ha JOCTH)KEHHUE
00y4aroImUMUCS IMYHOCTHBIX, METAITPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB OCBOCHHS
y4eOHOTro MmpeMeTa.

JIMYHOCTHBIE PE3YJIBTATDI JIuuHOCTHBIE pe3y/lbTaThl OCBOEHUS IPOrpaMMBbl 110 MaTEeMaTHKE
XapaKTepU3yIOTCSL:

1) marpuoTHuyeckoe BOCHUTAHUE: MPOSBICHMEM MHTEpeca K IMPOIUIOMY U HACTOALIEMY
POCCHICKON MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHUSM POCCHUMCKMX MaTeMaTHKOB U
pOCCHIICKON MaTeMaTHYeCKOM IIKOJIbI, K MCIIOJb30BAaHMIO 3TUX JOCTM)KEHHUH B JPYrUX HayKax H
IPUKIIAJHBIX cepax;

2) TpaxIaHCKOE U JYXOBHO-HPAaBCTBEHHOE BOCIIMTAaHHE: TOTOBHOCTHIO K BBIIOJHEHUIO
0053aHHOCTEH TpaKAaHWHA W pPEATHM3alUU €ro MpaB, MPEICTABICHHEM O MaTeMaTHYECKHUX OCHOBaX
(YHKIMOHUPOBAHUSL PA3TUYHBIX CTPYKTYp, SBICHHA, MPOIEAYp Tpa)kIaHCKOTo 00IecTBa (Hampumep,
BBIOOPBI, OIMPOCHI), TOTOBHOCTHIO K OOCYKIECHHIO 3THYECKHUX IMPOOJIEM, CBA3aHHBIX C IMPAKTHUYECKUM
IPUMEHEHUEM JOCTM)KEHUIH HayKd, OCO3HaHMEM BaXXHOCTH MOPAJIbHO-ITMUECKUX MPHHLUIOB B
NESATEIBHOCTH YUYEHOTO;

3) TpyZ0BO€ BOCHHUTAHUE: YCTAHOBKON Ha aKTUBHOE y4acTHE B PEIIEHUM NMPAKTHUECKUX 3ajad
MaTeMaTHYeCKOM HANpaBICHHOCTH, OCO3HAHUEM BaXXHOCTHM MAaTeMaTH4YeCKOro oOpa3oBaHHs Ha
MPOTSKEHUH BCEH KM3HU AJIs1 YCIEIHON Mpo¢ecCHOHaIbHON NeSTEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX
YMEHHMM, OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM WHIUBUAYaJIbHOW TpPAaeKTOpUM 0Opa3oBaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) »screTnyeckoe BOCHHUTAHME: CIHOCOOHOCTBIO K OSMOIMOHAIBHOMY U 3CTETUYECKOMY
BOCIIPUATHUIO MaTeMaTUYeCKUX OOBEKTOB, 3a/]ay, pELIEeHUH, pacCyKJeHUH, YMEHHUIO BUIETH
MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) LEHHOCTH HAay4yHOIrO IMO3HAHMA: OpPUEHTAlMell B AEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY
HAyYHBIX MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeNOBEKa, MPUPOJABI U 0OIIecTBa,
MOHMMAaHHEM MaTeMaTUYEeCKOM HayKM Kak c(epbl 4eJIOBEYECKOH NesTeIbHOCTH, 3TAloB €€ pa3BUTHS U
3HAYUMOCTU JUIsl Pa3BUTHS UUBWIM3AIMHM, OBJAJCHHUEM S3BIKOM MaTeMaTUKU M MaTeMaTH4YecKOu
KyJIbTYpOH Kak cpe[CcTBOM No3HaHus Mupa, OenepanpHas paboyas mporpamMma | Matematuka. 5—9 kinacchel
(6a30BBIif YpOBEHB) 7 OBJIAICHHEM MPOCTEHIITUMHU HAaBBIKAMH HCCIIEIOBATEIHCKOM ACITEILHOCTH;

6) ¢usndeckoe BocnUTaHWEe, (OPMUPOBAHUE KYJIBTYPHl 370POBbS W SMOIHUOHAIHHOTO
OJaromnoydusi: TOTOBHOCTBIO IPHMEHSATh MaTeMaTH4YecKHe 3HAaHUs B HMHTEpPEcax CBOETO 3/10POBbS,
BEJICHHUS 3[J0POBOTO 00pa3a >KU3HU (310pOBOE MHUTaHHUE, COATaHCUPOBAHHBIN PEXUM 3aHATHIA U OTIbIXA,
perynsipHasi ¢pu3uveckas aKTHBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY U TaKOT'o K€ IpaBa APYroro 4eiaoBeKa; 7) SKOJIOTHYeCKOe BOCIIUTAaHUE: OpUEHTAIIMEH Ha
IIPUMEHEHHE MaTeMaTHYECKUX 3HAaHUH AJIs peIlieHus 3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYKAIOLIEH Cpe/sl,
IUTAHUPOBAHMSI TOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCIEICTBUN ISl OKPYKAIOLIEH Cpeibl, 0CO3HAHUEM
r7100aJIbHOTO XapaKkTepa 3KOJI0IMUECKUX IMPoOIeM U IyTel UX pelIeHus;



8) amanTanus K M3MEHSIOUIMMCS YCIOBHSM COLMAIBHON M MPUPOAHOM cpelbl: TOTOBHOCTBIO K

JCUCTBUSIM B YCJIOBUSIX HEONPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepes3
MPAKTUYECKYIO NeATEIbHOCTh, B TOM YMCIIE YMEHHUE YUUTHCS y APYTUX JIFOJICH, TPHOOpPETaTh B COBMECTHOM
JESATENbHOCTH HOBBIC 3HAHMSA, HABBIKM W KOMIIETCHIIMM W3 OMNbBITa JPYruX; HEOOXOAUMOCTBHIO B
(bopMHpPOBaHMY HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYIUPOBATh UIEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX H
ABJICHUSIX, B TOM UHUCIIE paHee HE M3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAHUHA U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHUE; CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMIO,
BOCIIPUHMMATh CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TpeOYIOUIM KOHTpMEp, KOPPEKTUPOBATh
IIPUHUMAaeMble peleHHs] U JeHCTBUs, POPMYIUPOBATh U OLICHUBATh PUCKHU U MOCIEACTBUS, ((OPMUPOBATH
OTIBIT.
METAINIPEJMETHBIE PE3YJIBTATDBI B pe3ynbrare OCBO€HHS INPOrpaMMbl 110 MaTeMaTHKE Ha
YPOBHE OCHOBHOTO 001Iero oOpasoBaHusi y oOydaromierocs OyayT chOpMHUpPOBAHBI METarpeIMeTHBIE
pe3yabTaThl, XapaKTePHU3YIOUIMECs OBJAJCHHEM YHUBEPCAIbHBIMH II03HABATEILHBIMU JICHCTBHSAMH,
YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JIEHCTBUSIMU U YHUBEPCAJIbHBIMU PErYJIATUBHBIMU JEHCTBUSAMHU.

[To3HaBarenbHble yHUBEpCaIbHbIE yueOHbIe JeiicTBUs ba3oBble toruueckue 1eHCTBUSL: BbISIBISATh
U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKK MaTEMaTHUECKUX OOBbEKTOB, NOHATHUH, OTHOLIEHUN MEXIy
HNOHATUSAMM, (POPMYIUpPOBaTh ONpEAENCHHUs IOHATUN, YCTaHABIMBATh CYLIECTBEHHBI NpHU3HAK
Kiaccu(UKalMy, OCHOBAaHUS Uil OOOOWICHHS W CpPaBHEHHWS, KPUTEPUH TPOBOIAMMOTO aHAIH3a;
BOCIIPUHUMATh, (OPMYIHPOBATh U MPEOOPa30BHIBATH CYXICHHS: YTBEPAUTEIbHBIC UM OTPHIATEIHHBIC,
€IMHUYHBIC, YaCTHBIC M OOIIUE, YCIOBHBIC, BBISBIATh MATEMATUIECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U
MPOTHBOPEYHs B (haKTax, JAaHHBIX, HAOIIOACHUSAX U YTBEPIKICHHX, ITPeIaraTb KPUTEPHUHU JIJIsI BBISIBIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA; 1€1aTh BHIBOJIBI C UCIIOIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHAYKTHUBHBIX ~ YMO3AKJIIOYEHHH, YMO3aKIIOUEHUH 1O aHajJoru; pa3Ouparh JOKa3aTelbCTBa
MaTeMaTHYECKUX YTBEPXKJIEHHH (IpsMble U OT NMPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBLHO HECIOXKHBIE
JI0Ka3aTeNnbCcTBA MaTeMaTUYeCKHX (DAKTOB, BBICTpaMBaTh apryMEHTAlMI0, MPUBOJIUTH HpPUMEpPHI U
KOHTPIPUMEPBI, 000CHOBBIBAaTh COOCTBEHHBIE PACCYXKIEHU; BEIOUPATh CLIOCO0 perieHus yueOHo 3ajaun
(cpaBHMBAaTH HECKOJIBKO BAPHUAHTOB pEIICHHWS, BBIOMpATh HamOoJee MOAXOIAMUNH C  Y4ETOM
CaMOCTOSITENTFHO BBIJICICHHBIX KpUTEpUEB). ba3oBbIe MCCIENOBATENBCKHE JCHCTBUS: HCIIOIB30BATh
BOTIPOCHI KaK HCCIIENOBATEIbCKUI WHCTPYMEHT TO3HaHUS, (HOPMYIUPOBATH BOMPOCHL, (UKCHPYIOIIUE
MPOTHBOPEUHE, MPOOIIEMY, CAMOCTOSITENIFHO YCTaHABIMBATH HCKOMOE M IaHHOE, ()OPMHUPOBATH THITOTE3Y,
apryMEHTHPOBaTh CBOIO MO3MIMIO, MHEHHE; MPOBOAUTH MO CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY
HECJIO)KHBIH ~ JKCIIEPUMEHT, HEeOOJIbIIIOE  MCCIIEJJOBAaHUE [0  YCTAHOBJIEHHIO  OCOOCHHOCTEH
MaTeMaTHYeCKOro 0OBEeKTa, 3aBUCUMOCTEHl 0OBEKTOB MEXy cO00if; caMOCTOATENbHO (POPMYIHUPOBATH
0000IIeHUsT U BBIBOABI MO pe3yjibTaTaM IMPOBEIEHHOrO HAOIIOACHUS, HCCIEeIOBaHUs, OLIEHUBAThH
JTOCTOBEPHOCTh TIOJIYYEHHBIX pE3yabTaTOB, BBIBOJOB M O0OOINEHWI; TPOTHO3MPOBATH BO3MOXKHOE
pa3BUTHE TpoIlecca, a TAK)KE BBIIBUTATh MPEIIOI0KEHUS O €r0 Pa3BUTHU B HOBBIX ycJoBUsX. PaboTa ¢
nH(pOpMAaIHEH: BBISBIATH HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(POPMAIINH, JaHHBIX, HEOOXOTUMBIX IS
peleHusl 3a/1aun; BHIOUpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh M WHTEPIPETHPOBATH WHPOPMALIUIO
pa3NUYHBIX BUAOB M (OpM TMpelcTaBleHHs; BbIOMpaTh GopMy TMpeacTaBieHUs HHOOpMAIMH U
WUTIOCTPUPOBATh peIlaeMble 3a7auydl CXeMaMHM, JuarpaMMaMH, WHOW rpaukoil U MX KOMOMHALUSMU;
OLIEHUBATh  HAA&KHOCTh  HMHDOpPMAIMM MO  KPUTEPUSAM, MPEIJIOKECHHBIM  YUYUTENEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.



KoMMyHHKaTHBHBIE yHUBEpcalbHblE ydeOHble AEHUCTBHUS: BOCIPUHMMATh U (OPMYIHPOBATH
CYXJEHHSI B COOTBETCTBUU C YCIOBHSAMH U LEJISIMH OOIIEHHUS, CHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IHMCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHMs 110 XOAY PpEUICHMs 3a]auy,
KoMMeHTupoBaTh Denepanbhas padouas nmporpamMa | Matemaruka. 5—9 xnaccel (6a30BbIii ypoBeHb) 9
MOJTyYCHHBIM pe3ysbTaT, B XoJie OOCYXJEHHUsS 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
Ipo0JIeMBbl, pelIaeMon 3a/1a4M, BHICKa3bIBATh UJIEH, HALIEJICHHbIC HAa MIOMCK PELICHHUs, CONTOCTABIIATh CBOU
CYXJIEHUS C CYXJIECHUSMU JIPYTUX YYaCTHUKOB JHajora, oOHapy>KUBaTh pa3jIMyle U CXOJCTBO NO3ULIUH, B
KOPPEKTHOH (hopMe GOpMyIHpOBaTh Pa3HOIIACHs, CBOU BO3PaKEHUS; IPEACTABIISITh PE3yJIbTAaThl PEIIEHUS
3aJjauy, SKCIIEPUMEHTA, MCCIEJOBAHUSA, IPOEKTA, CaMOCTOATENbHO BbIOMpaTh (opMaT BBICTYIUICHUS C
yu€TOM 3a/a4 MPEe3eHTALUU U OCOOCHHOCTEH ayAWTOpPHH;, NMOHUMATh M HCIIOJIB30BaTh MPEHMYIIECTBA
KOMAaHIHOW ¥ MHIUBH1yaJIbHON pabOoThl IPU PeIICHHH YYeOHBIX MaTEeMaTHUECKUX 3a/1a4; IPUHUMATh 11eITh
COBMECTHOM J1eATENbHOCTH, IIJIAHUPOBATh OPraHU3aLMI0 COBMECTHOM pabOThI, paclpeAessaTh BUAbI padoT,
JOTOBAapHUBAThLCS, OOCYKIAaTh MpPOIECC M Pe3yibTaT padOThl, 0000MATh MHEHHS HECKOJIBKUX JHOJICH;
y4acTBOBaTh B IpPYNNOBBIX (opMmax paboTsl (0OCYXkaeHusi, 0OMEH MHEHHSIMH, MO3IOBbIE LITYPMbI U
ApyTHUE), BBINOJIHATh CBOIO 4acTb pabOThl M KOOPJMHHUPOBATH CBOU JEMCTBUSA C APYTUMH UJIEHAMH
KOMaH/Ibl, OLIEHUBATh KaueCTBO CBOErO BKJIAJa B OOLIMI NMPOIYKT MO KpUTEPUsAM, cHopMyIupOBaHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBUS.

PerynsaTuBHble yHuBepcaibHble y4deOHble aeiicTBus CaMoopraHusanus: CaMOCTOSITEIbHO
COCTABIIATH TUIAH, aJITOPUTM PEIICHUS 3a/1a4H (MM €0 YacTh), BBIOMPATh CIIOCO0 pEeIIeHUs C yIETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapHaHThl peumeHu ¢ yuyértoM HOBOoM uHpopmanuu. CaMOKOHTPOJIb: BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpOLEcCcCa M pe3yJbTaTa pEIIEHUs MaTeMaTU4eCKOW 3ajauu;
NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PEIIEHUH 337a4l, BHOCUTh KOPPEKTHUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAllIEHHBIX OLIMOOK, BBISBICHHBIX TPYJHOCTEH;
OLIEHUBAaTh COOTBETCTBUE pe3yJbTaTa AEATEIbHOCTH MOCTABICHHOW IENU M YCIOBHSM, OOBSCHATH
OPUYMHBI  JTOCTUXKEHUS WM HENOCTHXKEHHs IeNIM, HaXOJUTh OIIMOKY, JaBaThb OLEHKY
PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI [IpenmerHbie pe3yapTaTbl OCBOEHHUS IPOIPAMMBI 110
MaTeMaTHKe MPECTABIIECHBI 110 To1aM 00y4eHHUs B CIEYIOMIMX pa3jienax MporpaMMbl B paMKax
OTJIETTFHBIX YY€OHBIX KYpCOB: B 5—6 Kitaccax — Kypca «MaTtemaTukay, B 7-9 kiaccax — KypcoB
«Anrebpay, «I'eomeTpus», «BeposITHOCTb U CTaTUCTUKAY.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATHKA» B 5-6 KIACCAX

PA3JIEJI 1. HOSACHUTEJIBHASA 3AIINCKA
1.2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

OcCHOBHBIC JIMHUU COJCpKaHUS Kypca MareMaTHKku B 5—6 kiaccax — apudMmeTHyeckas Hu
reoMeTpHUEecKasi, KOTOpbIE Pa3BUBAOTCS MapaLIEIbHO, KaK/Jasi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTMKOH,
OJIHAKO, HE HE3aBUMCUMO OJIHA OT JAPYIOW, a B TECHOM KOHTAaKT€ W B3auMOJAEUCTBUU. Takxke B Kypce
MaTeMaTHKU IPOMCXOJUT 3HAKOMCTBO C 3JIEMEHTaMH ajareOpbl U OMMCATENbHOW CTaTUCTHKU. M3ydyeHue
apu(METHYECKOr0 MaTepuajia HaYMHAETCS CO CHCTEMAaTH3allud W Pa3BUTHUS 3HAHMWA O HATYpaJbHBIX
quciax, MMOJYyYEHHbIX Ha YpPOBHE HadajgbHOro obuiero odpasosanus. [Ipu 3TOM coBepliieHCTBOBaHUE
BBIYUCIIUTENIFHOW TEXHUKU M (DOPMUPOBAHHE HOBBIX TEOPETUYECKUX 3HAHUN COYETACTCA C Pa3BUTHEM
BBIUUCIIUTENILHOW KYJIBTYpbl, B YACTHOCTU C OOY4YEHHEM MPOCTEHIIMM HpUEMaM NPUKUIKH U OLEHKH
pe3yJIbTaTOB BBIYMCIIEHUN. V3yueHne HaTypajabHBIX 4HCENl IPOAOJDKAETCs B 6 Kilacce 3HAKOMCTBOM C
HayaJlbHBIMU HNOHATUAMH TEOpPUM AeaMMOCTU. Hayano m3yueHust OObIKHOBEHHBIX U JECATUUYHBIX ApoOeil
OTHECEHO K 5 Ki1accy. JTo HepBblil 3Tal B OCBOEHUU Apo0ei, KOr/ia MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
uAesAMHU, TOHATHAMHU TeMbl. IIpm 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX ApoOedl B MOJIHOM 00bEME
IIPEILIECTBYET U3YUEHHIO JIECATUUHBIX APOOEH, YTO 1€1eCO00pa3HO C TOUYKU 3PEHMSI JTIOTUKU U3JI0KEHUS
YHUCIOBOM JIMHUM, KOIJa IpaBuUja ACUCTBUI C JECATUYHBIMU JPOOSIMH MOXXHO OOOCHOBAaTb YXKe
U3BECTHBIMU QJITOPUTMAMU BBIIIOJHEHUS JEHCTBUI C OOBIKHOBEHHBIMM JApOOSIMHU. 3HAKOMCTBO C
JECATUYHBIMU JPOOSMU PACHIMPUT BO3MOXKHOCTU Ui IHOHUMaHMs OOYyYaroLUIMMHCSA IPHUKIAJTHOTO
IIPUMEHEHUS HOBOM 3alMCH MIPU U3yYEHUH PYTUX MPEAMETOB U IPU NPAKTUUECKOM HcHoiab30BaHuu. K 6
KJIacCy OTHECEH BTOpPOW 3Tam B M3y4eHHUH ApoOel, rie MPOUCXOJUT COBEPIICHCTBOBAHHUE HABBIKOB
CpaBHEHHs W TpeoOpazoBaHHs APoOEi, OCBOCHHE HOBBIX BBIYMCIHTEIBHBIX AJTOPUTMOB, OTTAYMBAHHE
TEXHUKU BBIYMCIEHUH, B ToM uucie PexnepanbHas pabouass mporpamma | Marematuka. 5-9 kmaccel
(6a3oBBIi ypoBeHb) 11 3HAYCHHMI BBIPAKEHHI, COACPKAIIMX M OOBIKHOBEHHBIC, M JECATUYHBIE APOOH,
YCTaHOBJICHHE CBSI3€H MEX 1y HUMH, paCCMOTpEHHE MPUEMOB pellieHHs 3a7a4 Ha ApoOu. B Havase 6 kiacca
MIPOUCXOJUT 3HAKOMCTBO C TMOHSATHEM MporeHTa. (OCOOEHHOCTHIO M3YyYEHHUS IOJIOKUTEIbHBIX H
OTPHULIATENIBHBIX YHCEN SBJISETCS TO, UTO OHM TAK)KE MOTYT pacCMaTpUBAaThCs B HECKOJIBKO dTanoB. B 6
KJIacce B Hayayue u3ydeHus TeMbl «llooXuTenbHblE M OTPULIATENIBHBIC YWCIA» BBIICIAETCA MOJATEMA
«enple umcna», B pamMKax KOTOPOW 3HAKOMCTBO C OTPHMLATEIbHBIMU UHUCIAMHU M JEHCTBUSIMU C
MOJIO)KUTEIBHBIMU U OTPULIATEIBHBIMU YHCIIAMU IPOUCXOAUT HA OCHOBE COAEPKATEIBbHOT0 MOAX0Aa. JTO
MO3BOJISIET HA JIOCTYIIHOM YpPOBHE IMO3HAKOMUTH OOYYAOLIMXCS MPAKTHUYECKH CO BCEMU OCHOBHBIMU
MOHATUSIMH TEMbI, B TOM YMCJI€ U C MPaBWJIAMU 3HAKOB IIPU BBINOJIHEHUU apU(PMETHUYECKUX JEHCTBUI.
M3yuenne palmoHaibHbBIX YUCE HAa 3TOM HE 3aKOHUYHUTCS, a OyJIeT MPOJI0JKEHO B Kypce anreOpsl 7 Kiacca.
[Ipn oOyueHMM penieHHI0 TEKCTOBBIX 3ajad B 5—6 KilaccaX MCIONb3YIOTCS apu(MeTHUYEeCKHe MPUEMBI
pewenust. [Ipu oTpaboTKe BEIUMCIUTENBHBIX HABBIKOB B 5—6 KJlaccax paccMaTpUBAIOTCS TEKCTOBBIE 3aJaUl
CIIEYIOIIMX BHUJIOB: 3a/1a4Ml Ha JBMKEHHE, Ha YaCTH, HA MOKYIKHU, HA paboTy U MPOU3BOAUTEILHOCTh, HA
NPOIEHThI, HA OTHOUICHUs U mporopuuu. OOydarouecs 3HAKOMATCS ¢ MpUEMaMH pelleHHs 3a/1ad
nepe0opoM BO3MOXKHBIX BapUaHTOB, yuaTcs paboTaTh ¢ HHpOpMAIUEil, TpeicTaBIeHHON B popme TabIuI]
wii jauarpamM. B mporpamme ydeGHoro kypca «MareMaTHka» INpeaycMOTPeHO (OpMHpPOBAaHUE
MPOMNEAEBTUUECKUX airedpanyecKkux MpeacTaBieHui. bykBa Kkak CHMBOJ HEKOTOpPOro uucia B
3aBUCUMOCTH OT MAaT€MAaTHYECKOI0 KOHTEKCTAa BBOJUTCS IOCTENEHHO. DyKBEHHAs CMMBOJIMKA IIMPOKO
UCTOJIb3YyeTCsI MPEXJIe BCEro ISl 3aKUCH OOIIMX YTBEP)KACHUN U IPeII0KEHUH, (POpMYIT, B YaCTHOCTH IS
BBIUHCJICHHS] TEOMETPUUECKUX BEJINYMH, B KAUECTBE «3aMECTUTEN» yKciia. B mporpamMe yuebHOro Kypca
«MaremaTHKay Ipe/CTaBiIeHa HarjsiHasi TeOMETpHUs, HalpaBlIeHHas Ha pa3BUTHE 00PAa3HOTO MBIIIICHNUS,
MIPOCTPAHCTBEHHOTO BOOOPaKEHUS, N300pa3UTEIbHBIX YMEHUNH. DTO BayKHBIM 3Tall B U3y4€HUU T€OMETPHH,
KOTOPBIM OCYIIECTBISIETCS HA HArIsIHO-PAKTUYECKOM YpOBHE, ONHUpAETCs Ha HarjsHO-oOpa3Hoe
MbllIUIEHHE oOOydaromuxcsa. bonbmas poib  OTBOAMTCA IMPAKTHUECKOW —JIEATEIBHOCTH, OIBITY,
HKCHEPUMEHTY, MOjAeIrpoBaHuio. OOydarolyecs 3HAKOMATCS C TEOMETPHUYECKUMH (UTrypaMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MNPOCTEHIIMMHU KOH(DUIypalusMH, y4yarcs H300paxkaTb UX Ha
HEJIMHOBAHHOW M KJIeT4YaTOW Oymare, pacCMaTpUBAIOT MX MpOCTeHIne cBoiicTBa. B mporecce nzyueHus



HaFHSII[HOI\/JI réoOMCTpHUU 3HAHUSA, TIOJTYYCHHBIC 06y‘-IaIOH_II/IMI/IC}I Ha YpPOBHC HAYaJIbHOI'O O6H.[CI‘O
00pa3oBaHMsl, CHCTEMATH3UPYIOTCS M PACITUPSIOTCS.

1.2. HEJIMU U3YUYEHUSA YYEBHOI'O KYPCA

npoJoIDKeHHe (OPMHUPOBAHHMS OCHOBHBIX MAaTEMATHYCCKHX MOHSITUH (YHCIIO, BEIWYMHA,
reoMeTpuyeckas (urypa), OOECICYMBAIOIINX IPEEMCTBEHHOCTh U  HEPCICKTUBHOCTh
MaTEeMaTHYECKOro 00pa3oBaHusl 00yJarOIIUXCS;

Pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYyYaloIMXCsl, MMO3HABATEIbHOM
AKTUBHOCTH, HCCIICAOBATCIbCKUX YMCHHﬁ, HHTCPCCA K U3YYCHHUIO MAaTCMATUKH,

HOJBEJCHHE OOYYaIOUIMXCs Ha JOCTYIIHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEMaTUKU U OKPYXKAIOLIETO MUPA;

dbopMupoBanre (YHKIIMOHATHLHOW MATEMAaTHYECKON TIpPaMOTHOCTH: YMEHHUS pPAaclO3HaBaTh
MaTeMaTHYECKHE OOBEKTEI B PCAIBHBIX )KU3HCHHBIX CUTYalUAX, IPUMCHATH OCBOCHHBIC YMCHUS
IS PEIICHUS IPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATD ITOJIyYCHHBIC PE3YIIbTAThI
Y OLICHMBATh MX HA COOTBETCTBHE MPAKTHUYCCKOW CUTYALIUH.

1.3. 3AJJAYHN NU3YYEHUSA YYEBHOI'O ITIPEJIMETA

pa3sBUTHE JIOTUYECKOTO M KPUTUYECKOIO MBILIUIEHUS, (OPMHpPOBAaHHE OOIIMX CHOCOOOB
MHTEJJICKTYaJIbHOU JI€ATEIbHOCTH, XapaKTEPHBIX AJIi MAaTeMaTHUKU U SIBISIFOIIMXCS OCHOBOM
[I03HABATEJILHON KYJIbTYphl, 3HAYUMBIX JJISl pa3JIMYHbIX c(pep 4eTOBEUECKOH NeATEIbHOCTH;
OBJIQJICHUE MAaTEeMAaTUYECKHMMU 3HAHMSAMU M YMEHHUSIMH, HEOOXOIUMBIMH ISl MPOIOIDKEHHS
o0ydeHHs B OCHOBHOW W crapuueil mkojue (/7-11 kmaccel), U3ydyeHUs CMEXHbBIX JUCUUIUIMH U
IIPUMEHEHHUS UX B IOBCEHEBHON KU3HU.

pa3BUTHE TPEACTABIEHUS O MaTeMaThke, Kak (opMme omucaHus M MeEToJe IO3HAHUA
NeMCTBUTENIBHOCTH, CO3JaHUE YCIOBHHM Ui TNpHOOpeTeHHs MEepBOHAYAIBHOTO — ONbITa
MaTEMaTHYECKOTO MOJIEITMPOBaHUS.

1.4. MECTO YYEBHOI'O ITPEIMETA B YYEBHOM IIVIAHE

CornacHo yueOHOMY TUTaHy B 5—6 KJlaccax M3y4yaeTcsi MHTETPUPOBAHHBIN MpeaMeT «MaremaTtukay,
KOTOPBIN BKJIOYAeT apu(METHUECKUI MaTeprall M HATJSAHYIO TEOMETPHUIO, a TaKXKe MPOIeIeBTHIECKUE
CBEJIEHUS U3 alareOpsl, SJIEMEHTHI JJOTMKH U Hayalla ONucaTeIbHON CTaTUCTUKH.

Ha u3yuenue yuebHoro kypca «MaremaTtuka» orBoautcs 340 yacoB: B 5 kinacce — 170 vacos (5
4acoB B HeZeIN0), B 6 kiacce — 170 gacoB (5 4acoB B HEACIIO).

1.5. ®°OPMbI YUETA PABOYEW ITPOT'PAMMBI BOCIIUTAHS B PABOUEN
INPOI'PAMME YYEBHOI'O KYPCA

— noOyXKAeHHe 00yJarouXcs COOII01aTh Ha YPOKE MaTEMATHKHU OOIIEPUHSTHIE HOPMBI TIOBEICHUS,
mpaBwia OOIIEHUS €O CTapmuMHu (TIeIarorTHYeCKUMH  paOOTHUKAMH) M CBEPCTHUKAMU
(oOydJaromMMuCs ), MPUHIIHAITBI Y4eOHOW TUCIIMIUIMHBI CAMOOPTaHU3aIIHH.

— TpUBIECYCHHE BHUMAHHUS OOYYAIOIIMUXCS K IEHHOCTHOMY AacCleKTy H3y4aeMbIX Ha YpOKax
MIPEeIMETOB, SIBIICHU, COOBITHIA Uepe3: oOpallieHe BHUMaHHUs Ha HPABCTBEHHBIE ACTIEKTHI HAYYHBIX
OTKPBITUMA, KOTOPHIE€ HM3YYAIOTCS B JaHHBII MOMEHT Ha YpPOKE; Ha TPEACTaBUTEICH YUYCHBIX,
CBSA3aHHBIX C M3Y4aeMbIMHU B JAaHHBIK MOMEHT Te€MaMH, Ha TOT BKJaJ, KOTOPbI OHM BHECIIH B
pa3BUTHE HAIIEW CTPAaHBI U MHUPA, HA TOCTOMHBIE MMOAPAKAHUS IPUMEPBI X KU3HU, HA MOTUBBI UX
MOCTYTIKOB;



— HCIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COAEpP)KaHUSI MAaTEMAaTHKH 17151 (POPMHUPOBAHUS Y
00y4JaromuXcs POCCHHCKUX TPAAUIMOHHBIX JyXOBHO- HPAaBCTBEHHBIX M COLMOKYJIBTYPHBIX
LEHHOCTEW 4Yepe3 MoJ00p COOTBETCTBYIOUIMX 3a/ad JJIsi PEIICHUs, MPOOJEMHBIX CHTYalUH I
00CYXKICHUS B KJIacce; BKIIIOYEHUE B YPOK HTPOBBIX IPOLEAYP, KOTOPBIE TOMOTAIOT MOAACPKATh
MOTHBAIMIO O0YJAIOIIMXCS K MOIYYEHUIO 3HAHUH, HATAXUBAHUIO MEKIIMYHOCTHBIX OTHOILICHUH B
KJIacce, IOMOTalOT YCTaHOBJICHUIO T00pOsKeIaTeIbHOM aTMOC(epsl BO BpeMsl ypOKa;

— NpPUMEHEHHE Ha YpPOKE MHTEPAaKTUBHBIX (OpM pabOThl, CTUMYIUPYIOIIUX IO3HABATEIHHYIO
MOTHBAIMIO OOYYAIOMIMXCS; NMPUMEHEHHE TPYNNOBOH paboThl WM paboThl B mHapax, KOTOpHIE
CIIOCOOCTBYIOT pPa3BUTHIO HABBIKOB KOMAHIHOH paOOThI M B3aWMOJCWUCTBHIO C JIPYTHMHU
00yJaromuMHUCs;

— BBIOOD U UCTIOJIB30BAHUE HA YPOKAX MaTeMaTUKU METOJ0B, METOJMK, TEXHOJIOT UM, OKa3bIBAIOIIIIX
BOCITUTATEIILHOE BO3JCHCTBHE HA JINYHOCTh B COOTBETCTBUY BOCIHUTATEIBHBIM UACAIOM, IEIbIO U
3aJayaMil  BOCHHUTAHUS; WHHUIMUPOBAHHE W TOAJEP)KKAa HCCIEIOBATEIbCKOW JESITEeIbHOCTH
IIKOJIEHUKOB B (hOpMe BKITFOUCHHUS B YPOK MATEMATUKH PA3ITMYHBIX HCCIIEA0BATEIBCKUX 3aIaHUH 1
3aJa4, 4TO JaeT BO3MOXKHOCTb O0yYarOIIUMCs IPHOOPECTH HABBIKA CAMOCTOSITEIFHOTO PEIICHHS
TEOPETUUECKOH  MpOOJEeMBbl, TEHEPHUPOBaHHA U  OQOPMIICHUS  COOCTBEHHBIX  THIIOTE3,
YBKUTEILHOTO OTHOMICHUS K YY)KUM HJESIM, ITyOJIMYHOTO BBICTYIUICHHS, apTyMEHTUPOBAHUS H
OTCTauBaHUS CBOCH TOUYKH 3PCHUS;

— YCTaHOBJICHHE YBOKUTEIBHBIX, TOBEPUTEIBHBIX, HE(HOPMATBHBIX OTHOMICHUUMEXKY YIUTEIEM U
YUEHHKAMH, CO3/IaHUe Ha YPOKaX SMOLMOHAIBHO-KOM(OPTHOMCPEIBI.

PA3JEJ 2. COAEP KAHUE YYEBHOI'O IIPEIMETA

2.1. KPATKASA XAPAKTEPUCTUKA COAEPKAHUSA KYPCA 11O KAXKAOMY
TEMATHUYECKOMY PA3JIEJTY

S KJIACC

HarypajibHble 4nc/ia 4 HyJ1b

Harypanbnoe uucno. Psng nHarypanbabix uucen. Yucmo 0. M3o00pakeHne HaTypadbHBIX YHCEI
TOYKaMHU Ha KOOPAWHATHOH (YMCIO0BOI) IpAMOIA.

[lo3unmonHas cuctema cyucieHus. Pumckas Hymepanusi Kak NpUMEp HETO3MLUOHHOW CHUCTEMBbI
CUMCIIeHHs. [lecaTnuHas cucreMa CYUCIICHUS.

CpaBHeHHE HaTypaJbHBIX YHMCEJ, CPAaBHEHUE HATypaJbHBIX yHcesl ¢ HylaéM. CrocoObl cpaBHEHHS.
OxpyriieHne HaTypaJIbHbBIX YUCEIL.

CrnoxeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJs IPU CIOXKEHWM. BbluMTaHume kak JeicTBHE,
oOpaTHOE CJIOXKEHHUIO. YMHOKEHHE HaTypaJbHBIX UMCEN, CBOWCTBA HYJS U €IWHHULBI MPU YMHOXEHHH.
Jlenenue kak neiictBue, oOpaTHoe yMHOXeHHI0. KOMIIOHEHTHI neiicTBHi, cBA3b Mex 1y HUMH. [IpoBepka
pesynbpTaTa apudMeThyeckoro aeucTBus. IlepemecTuTenIbHOE W COUYETATENbHOE CBOWMCTBA (3aKOHBI)
CIIO’KEHHSI U YMHOKEHHUSI, paclpeesInTeIbHOEe CBOMCTBO (3aKOH) YMHOKEHHUSL.

Hcnonb3oBanue OykB Ui 0003Hau€HHs HEW3BECTHOIO KOMIIOHEHTAa U 3alllUCH  CBOICTB
apu(pMETHYECKUX JEHCTBUMN.

Jlenutenu n KpaTHbIE YNCTIA, pa3jIokKeHue Ha MHOKATeNU. [IpocTeie u coctaBHbIe uncia. [Ipu3nakn
JeInMOCTH Ha 2, 5, 10, 3, 9. JlencHue ¢ OCTaTKOM.

CreneHnsb ¢ HaTypalbHBIM ITOKA3aTENEM. 3alIUCh YMCIIA B BUAE CYMMBI Pa3psIIHbIX CIaracMblX.



UucnoBoe BbIpak€HHE. BbluMCICHHE 3HAYEHWM YHCIOBBIX BBIPAXKCHHUM, INOPSIOK BBIITOJIHEHUS
neiictBuil. Mcnosnb30BaHue MPU BBIYUCICHUAX IEPEMECTUTEIBHOTO U COYETATEIBLHOIO CBOWCTB (3aKOHOB)
CIIOKEHUSI U YMHOXKEHMSI, paclpeeITENIbHOIO CBOMCTBA YMHOXKEHUS.

Apoodu

IIpencraBnenne o apoOu Kak crnocobe 3amucu 4acTd BelnMYUHbL. OOBIKHOBEHHBIE ApOOH.
[TpaBusbHBIE U HEMpaBWIbHBIE ApoOu. CMemnanHas IpoOb, MpEACTAaBICHUE CMEIIaHHOW JpoOH B BHIE
HEMPaBUILHOM ApoOU U BBIJCIICHUE 11eJI0M YaCTH YMCia U3 HeMpaBWIbHON Apodu. M3o0pakenue apodeit
TOYKaMH Ha YMCIOBOM mpsiMoii. OcHOBHOE cBOMCTBO Jpodu. Cokpamienue apodeit. [IpuBeaenue apodu k
HOBOMY 3HameHareno. CpaBHeHUE IpoOeH.

CrnoxeHue W BbIUMTaHHE poOei. YMHOXKEHHE W JAeJeHHE IpoOel, B3aMMHO OOpaTHBIE APOOH.
HaxoxpaeHue yacTu 1enoro 1 1eIoro 1o ero 4acTy.

Hecatuunas 3anuck apoOei. IlpencraBienue necatuyHoil JpoOu B Buie OOBIKHOBEHHOH.
N300pakeHue necaTHYHbIX ApoOeil ToukaMu Ha YUCI0BOM mpsiMoii. CpaBHEHHE AECATUYHBIX APOOEH.

Apudmernaeckue 1eHCTBHS ¢ AeCATHUHBIMU Apo0siMu. OKpYTIeHHE AECATUIHBIX APOOEH.

Pemenne TekcToBBIX 32124

Pemienue TeKCTOBBIX 3ajau apupmeTndeckuM criocoboM. Perienue jgoruueckux 3anad. Pemenue
3aJja4 1epebopoM BceX BO3ZMOKHBIX BapUaHTOB. Mcronp30BaHKMe IPU PELICHUH 3a/1a4 TaOJIUI] U CXEM.

Pemenue 3amau, coaepikalux 3aBUCHUMOCTH, CBSI3bIBAIOLIME BEJIMYUHBL: CKOpPOCTb, BpeMms,
paccrosiHue, IIeHa, KOJMYECTBO, CTOMMOCTh. EMMHMIIBI M3MEpEeHUs: Macchl, 00bEMa, IIEHBI, PACCTOSHUS,
BPEMEHHU, CKOPOCTH. CBA3b MEKY EAMHULIAMH U3MEPEHUS KaXK 10! BEIUUUHBI.

Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBienue JaHHBIX B BUAE TA0JIUL, CTOIOYATHIX JUarpaMM.

Harasignasi reomerpust

Harnsinnele npenctaBieHus o Gpurypax Ha IiI0CKOCTH: TOUKa, IpsiMasi, OTPE30K, JIyd, YroJl, JOMaHasl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpYT. YT0JI. IIpsAMOH, OCTpBIii, TYIIOW U pa3BEPHYTHIMN YIJIBL.

JlinHa oTpes3Kka, METpUUYECKHE €IMHHUIbI JJIMHBL. J{IMHa JOMaHOW, MepuMeTp MHOIOYTOJIbHHKA.
N3mepenue 1 nocTpoeHue yrioB ¢ NOMOUIbIO TPAHCIIOPTHUPA.

Harnsinnele npenctaBieHus o pUrypax Ha INIOCKOCTH: MHOTOYTOJIbHUK, IPSMOYTOJIBHUK, KBaJIparT,
TPEYTOJIbHUK, O PaBEHCTBE (UTYD.

N3o06paxenune ¢uryp, B ToM yucie Ha kierdaroil Oymare. [loctpoenue koHdurypamuii us yacrei
MPsIMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOU M KjeTyaToi Oymare. Mcrosib3oBaHue CBOWCTB CTOPOH U YIJIOB
IPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomanp NpsAMOYroJbHUKA U MHOTOYTOJIBHUKOB, COCTaBJIIEHHBIX U3 IPSIMOYTOJIBHUKOB, B TOM YHCJIE
¢buryp, n300paxEHHBIX Ha KJIeT4aToi Oymare. ENMWHUIBI H3MepeHUs TUIOIIAIH.

Harnsoaele mpencTtaBieHus O MPOCTPAHCTBEHHBIX (UIypax: MPSMOYTOJbHBIA Mapaieienure],
KyO, MHOTOrpaHHUKH. M300pakeHne npocTeHIMX MHOIOIpaHHUKOB. Pa3BEépTku KyOa 1 nmapasuiesenumnesaa.
Co3nanue Mozeneil MHOTOrpaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPUATIOB).

O0BEM IIPSIMOYTOIBLHOTO TIapayUiesenuneaa, kyoa. Equauier msmepenus: oonéma.

6 KJIACC
HarypajibHble ynciia
Apudmernueckue JeMCTBUS ¢ MHOTO3HAYHBIMU HATYPaJbHBIMU YHcClIaMU. YUCIIOBbIE BBIpAXKEHUS,
HOPSAAOK IEHCTBUH, MCIOJIb30BaHUE CKOOOK. Vcnonp30BaHNEe MPU BBIYUCIEHUSX NEPEMECTUTENBHOIO U
COYETATEILHOTO CBOMCTB CJIOXKCHUS U YMHOXKCHHA, PpaciupCACIUTCIIbHOTO CBOIiCTBa YMHOKCHHA.
OxpyrieHne HaTypaJIbHbBIX YUCEIL.



Jlenutenu M KpaTHbIE 4YMCla, HauOONbIIWK OOMMHA AEIUTeNb W HauMEHbIlee oOllee KpaTHOE.
JlenuMoCTb CyMMBI U IIPOU3BeAcHUS. JleleHne ¢ OCTaTKOM.

Apoon

OObIKHOBEHHast [JpoOb, OCHOBHOE CBOWCTBO JpoOM, cokpaiieHue apoGeil. CpaBHeHHE H
ynopsiiounBanue ApoOeil. Perienne 3a1au Ha HaXO0XJIEHUE YAacTU OT LIENOr0 M LEJIOro IO €ro YacTH.
JIpoOHOe urcio Kak pe3ynbrar aenenus. [IpencraBienne necaTHIHON qpoou B BUIE OOBIKHOBEHHOH ApoOH
¥ BO3MOYKHOCTH TPEACTaBICHUS OOBIKHOBEHHOM ApOOM B BUAE NECATHYHOH. JlecATHUHBIE OpoOU WU
MeTpuyecKas cucrema mMep. Apumerndyeckue AeHCTBUS U YMCIIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U
JECATUYHBIMU JPOOSMHU.

OtHomenue. Jlenenue B JaHHOM OTHOIIEHWH. Maciita0, nponopuus. [IpuMenenne nponopuuii npu
pelieHuu 3aay.

[lonsTe mnpoueHTa. BplunciieHne npoueHTa OT BEJIWYMHBI M BEJIWYMHBI IO €€ TIPOLCHTY.
BeipakeHue npoueHToB JeCATUYHBIMU Apo0sMu. Perienue 3a1a4y Ha MPOLEHTHI. BripakeHre OTHOIIEHUs
BEJIMYUH B IIPOLICHTAX.

IHonoxuTeIbLHBIE H OTPULATENbHBIC YHCJIA

[lonoxxurenpHple W oTpuLAaTenbHble uncia. llemple uynmcna. Mopgyne uucia, reomMerpudeckas
MHTepHpeTanus Moayist yicia. M3o0pakeHue yncen Ha KOOpAUHATHOU NpsiMON. UHCI0BbIE TPOMEKYTKH.
CpaBaenue yucen. ApugMeTnaeckue AeHCTBHS C TIOJI0KHUTEIBHBIMHA U OTPULATEILHBIMU YUCIIAMH.

[IpsimoyronbHas cuctemMa KOOpJAMHaT Ha IIIOCKOCTU. KooparHAaThl TOUKH Ha IIIOCKOCTH, adciucca u
opauHata. [Toctpoenue Touek u puryp Ha KOOpAMHATHON IIIOCKOCTH.

bykBeHHbIE BbIpaKeHH

[Ipumenenue OyKB Uil 3allMCH MaTeMaTUYECKUX BbIpaXeHUH u mnpeiokeHuil. CBoicTBa
apumernueckux AeiicTBuil. bykBeHHbIE BbIpaXKEHHs U YMCIOBBIE MMO/ICTAHOBKU. ByKBEHHbIE paBEHCTBa,
HaXO0XXJICHHE HEM3BECTHOI0 KOMIOHEHTa. PopMyiibl, (hOpMyJIIbl IEpUMETpa U MJIOLIA U NPSIMOYTOJIbHUKA,
KBajJpara, 00bEMa napasienenumnesna u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemenne TekcToBBIX 3a1ad apu@meTHueckuM crocodboMm. Pemenue normueckux 3anay. Pemenue
3aJja4u 1epebopoM BceX BO3ZMOKHBIX BAPUAHTOB.

Pemenne 3amad, coaepKalux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIMYMHBI. CKOPOCTb, BpEMS,
paccTrosiHue, 1I€Ha, KOJMYECTBO, CTOMMOCTb, MPOM3BOAUTEIBHOCTh, BpeMs, 00BbEM padoThl. EnnHuMIBI
U3MEpPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBsI3b MEXKIy €IMHUIIAMU U3MEPEHUS
Ka)KJOW BEJTUYHHBI.

Pemrenne 3amad, CBs3aHHBIX C OTHOLIEHHEM, INPONOPLUOHAIBHOCTBIO BEIUYUH, IPOLICHTAMY;
pellIeHre OCHOBHBIX 3aJa4 Ha ApoOu U TPOIEHTHI.

OneHka 1 IpUKHIKa, OKpyTieHue pe3yiabTata. CocTaBieHne OyKBEHHBIX BBIPAKEHUN IO YCIOBUIO
3a/1a4u.

[IpencraBneHne AaHHBIX C MOMOIIBIO Tabmun W auarpamm. CrombuaTble IuUarpamMMbl: YTEHHE U
IIOCTpOeHKE. YTeHHE KPYrOBBIX AHarpaMM.

Harnsignas reomerpust

Harnsinneie npencraBieHus o Gpurypax Ha IiIoCKOCTH: TOUKa, psiMasi, OTPE30K, JIyd, YroJl, JOMaHasl,
MHOT'OYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnosiokeHue  JIByX ~HOpSAMBIX Ha  IUIOCKOCTH, MAapajulelIbHbIE  IpsIMBIE,
NEPICHIUKYIApHBIE NpsMble. M3MepeHne pacCTOsIHUM: MEXAY IBYMS TOYKaMH, OT TOYKH IO NPSMOW,
JUIMHA MaplLIpyTa Ha KBaJApaTHOM CETKE.

N3mepenne u INOCTPOCHHME YIJIOB € IIOMOLIBIO TPAHCIOPTUPA. BuHIbl TPEYroJbHUKOB:
OCTPOYTOJIbHBIH, MPSAMOYTOJIbHBIM, TYNOYTOJIbHBIN, PaBHOOEAPCHHBIN, PaBHOCTOPOHHHIA.



YeThIpEXYroIbHUK, MPUMEPHI YeTHIPEXYTOIBHUKOB. [IpIMOYTONBHUK, KBaJpaT: HCIOJIb30BAaHHE CBOWCTB
CTOpOH, YIJIOB, auaroHaieil. M3o0paxenue reoMmerpuyeckux (uryp Ha HETUHOBaHHOW Oymare c
WCIOJIb30BaHUEM ITUPKYIIs, TUHEHKH, YTOIbHUKA, TpaHcnopTupa. [locTpoeHus Ha kieTyaTol Oymare.

[Mepumetp MHOTOYTONBHUKA. [TOHATHE TUTOIAAM GUTYPBI, SITUHHUIIBI U3MEPEHUS TuToImaau. [IpudmmkéHHOe
M3MEpeHUe TUIoMaIH GUryp, B TOM YHCIIC HAa KBaIpaTHO ceTke. [IpubOmmkéHHOe n3MepeHne JUIMHBI OKPYKHOCTH,
TUTOIIAHN KpyTa.

CumMMeTpus: IICHTPaJIbHAS, 0CEBAs U 3epKaJIbHAsI CHMMETPHUH.

[TocTpoeHre CUMMETPHYHBIX QUTYD.

Harnsimabie mpeicTaBieHust O MPOCTPAHCTBEHHBIX (PUTypax: mapajuieNnenunea, Kyo, mpu3Ma, mupaMuia,
KOHYC, IUIUHP, ap u cepa. M3o00paxkenne mpocTpaHCTBEHHBIX (Uryp. [IpruMeps! pa3BEPTOK MHOTOTPAHHHUKOB,
murHIpa u koHnyca. Co3lanue Mojeneld MpOoCTPaHCTBEHHBIX (uryp (W3 Oymaru, IpOBOJIOKH, TUTACTHUIIMHA U
JAPYTUX MaTEPUAIIOB).

[Tonstue 06béMa, enuHUIBI U3MepeHus 00bEMa. O0BEM MPSAMOYTOJIBLHOTO MapalljieNienuneaa, Kyoa.

PA3JAEJL 3. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA

3.1. JUYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE  pe3yJbTAThl OCBOCHHS  MporpaMmbl  ydebHOro Kkypca «MaremaTHKa»
XapaKTEePU3YIOTCS:

1) naTpuoTHyYecKoe BOCIIUTAHUE:

IMPOABJICHUEM HMHTEPECA K IIPOIIIIOMY MW HACTOALIEMY pOCCI/II\/'ICKOI\/JI MaTe€MaTuKH, IIECHHOCTHBLIM
OTHOILIEHUEM K JOCTHUKEHHUSM POCCUMCKUX MAaT€MaTUKOB U POCCUUCKOM MaTeMaTW4YeCKOW IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpa:kaaHCcKoe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH IpakKJaHWHA M Peasi3allii €ro MpaB, MPEACTaBICHUEM
0 MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUH, IPOLIETYDP FPaKTAHCKOTO
o0rmiecTBa (HampuMep, BEIOOPHI, OMIPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO 3TUYECKUX MPOOIeM, CBSI3aHHBIX C
MPAKTUYCCKUM IMPUMCHCHUEM I[OCTI/I)KGHI/Iﬁ HayKH, OCO3HaHUCM BaXHOCTU MOPAJIbHO-ITUYCCKUX
IMPUHIIUIIOB B ACATCIIbHOCTHU y‘IéHOFO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHUE€ B pEIIEHWHU MPAKTUUECKHX 3a/lad MaTeMaTU4YeCKOMH
HaIpaBJIEHHOCTH, OCO3HAHUEM BOKHOCTH MaTEMaTUYECKOT0 00pa30BaHUs Ha MPOTSHKEHUU BCEH KUZHH IS
yCHeuHoM npodeccuoHaIbHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUN, 0CO3HAHHBIM BEIOOPOM
U TOCTPOCHUEM WHAMBHIYATLHON TPAaeKTOPUU OOpa30BaHUS U KU3HEHHBIX IUIAHOB C YY4ETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCTIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHATHPHOMY M JCTETHUYECKOMY BOCTPUSTHIO MAaTEMAaTHUYECKHUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHUN, YMEHHUIO BUJIETh MATEMATUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpHUEHTAIled B JIeATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX IpEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs YEJIOBEKa, MPUPOIBI U OOIIEeCTBa, TOHMMAaHUEM MaTeMaTHUUEeCKOW HAYKH Kak
C(bepbl qeJIOBEUECKOU JACATCIIbHOCTH, 3TallOB eé Pa3BUTHA U 3HAYUMOCTU IJIA PA3BUTHA LUBUIIN3AlUU,
OBJIaACHUEM SA3BIKOM MATEMATUKU U MaTeMaTU4YeCKOU Ky.HbTypOﬁ KakKk CpCACTBOM IIO3HAHUA MHUPa,
OBJIQJICHUEM MPOCTEUIIIMMU HABBIKAMH UCCIEN0BATEIbCKON NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHHMe, (POPMHUPOBAHHE KYJILTYPbI 310POBbSI M 3MOIHUOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IIPUMEHATh MaTe€MaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10pOBbs, BEICHUS
3JI0pOBOr0 00pa3a >KU3HH (310pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U OTABIXA, PETyNsApHas
¢bu3nyeckas akTUBHOCTb ), CQOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHu, IPU3HAHUEM CBOETO ITpaBa Ha OIIUOKY
U TaKOT0 K€ IIpaBa JIPYyroro 4ejJoBeKa;

7) 3Kos10THYECKOEe BOCTIUTAHME:

OpHUEHTallMel Ha IPUMEHEHUE MaTeMaTHYeCKUX 3HAHUN JUI pellleHus 3a]a4 B 00J1aCTH COXPAaHHOCTH
OKpY>Karollen cpe/ipl, IIIaHUPOBAHUS TOCTYIIKOB M OIICHKH X BO3MOKHBIX ITOCJIEICTBUM JIJIS1 OKPY KoL
Cpenbl, 0CO3HAaHUEM TTI00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOIeM U MyTel UX perieHus;

8) ajanTauns K U3MEHAIUMCS YCJIOBUSIM COLMATbHOM M PUPOJIHOM Cpe/bl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBUAX HEOMPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NIEATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS y APYTUX JOJEH,
PUOOpPETaTh B COBMECTHOM JIEATEIIFHOCTH HOBBIC 3HAHWS, HABBIKA U KOMIICTCHIIUU U3 OIIBITA IPYTHX;

HE0OXOIMMOCThIO B ()OPMHUPOBAHUY HOBBIX 3HAHWU, B TOM 4YHUCIE (DOPMYITHPOBATH UICH, TTOHSITHS,
TUIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX, 0CO3HABATH Ae(PUIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHTYALMIO Kak
BBI30B, TPEOYIONINI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMBIC PEIICHUS U JICHCTBUSA, (OPMYITUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

3.2. METAITPEIMETHBIE PE3YJIBTATDBI
ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBHUS
ba3oBble Jlornueckue AeicTBHsA:

— BBIABJIATH M XapaKTEPH30BATh CYIIECTBEHHbIE NMPU3HAKU MAaTEeMAaTHYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUH MEXAY MOHATHAMH, (QOPMYIUpPOBATH ONPEACIICHUsI MOHATHH, YCTaHABIMBAThH
CYLIECTBEHHBIN MpPHU3HAK KJACCU(UKALMK, OCHOBAaHUS i1 00OOIIEHUS U CPABHEHMSI, KPUTEPHUU
IIPOBOJAMMOI0 aHAJIN3A;

— BOCIIpUHUMAaTh, (OPMYyJIUPOBaTh U  NpeoOpa3oBBIBATH  CYXKACHUS:  YTBEpAUTENIbHbIE U
OTpHILIaTENIbHbIE, €TUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

— BBIABJIATH MaTeMaTU4YE€CKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M MPOTUBOpEUMs B (akTax, JaHHBIX,
HAOMIOACHUAX W YTBEPXKICHMSX, INpearaTb KPUTEPUM JJs BBIIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

— JieNaTh  BBIBOABI C  MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKI4YECHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

— pa30uparb J10Ka3aTeNbCTBA MATEMAaTHUECKUX YTBEPKAECHUH (IIpsIMBbIE U OT IPOTHUBHOTI'0), IPOBOAUTH
CaMOCTOSITENIbHO ~ HECJIOKHBIE ~ JTOKA3aTeNbCTBA  MaTeMaTW4yecKuX  (DaKkToOB,  BBICTPaWBATh
apryMEHTaluIo, NPUBOAUTH TpPUMEPbl M  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxIeHus;

— BbIOMpaTh cnoco0 pemeHuss y4eOHOM 3aaud (CpaBHMBATh HECKOJIbKO BApHUAHTOB pEILICHMS,
BbIOMpPATh HanboJee MOIXOASIINHN ¢ Y4ETOM CaMOCTOSTENbHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ncciieroBaTe/ILCKHeE AeiicTBUA.



HCTIO0JIb30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HaHHUs, (POPMYIHPOBATH BOIPOCHI,
¢buKCcHpYyIOIKE MPOTUBOpPEUNE, MPOOIIEMY, CAMOCTOSTEIbHO YCTAaHABIMBATH MCKOMOE W JAHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

MPOBOANUTH IO CAMOCTOSITETILHO COCTABICHHOMY IUIAHY HECIIOXHBIH 3KCIEPUMEHT, HeOOJbIIoe
UCCJICIOBaHHE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTh4yecKkoro OObEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKIY COOO0M;

CaMOCTOSITENILHO (POPMYJIHPOBATh OOOOIICHUS M BBIBOJABI IO pPE3yJIbTaTaM IPOBEAEHHOTO
HaOJIIO/ICHUS, UCCIICIOBAHUS, OLICHUBATH JIOCTOBEPHOCTh IMOJYYCHHBIX PE3yJIbTAaTOB, BBHIBOJOB M
000011IeHMI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BHTHE MPOILECCA, a TAKXKE BBIIBUTATh MPEAINOJIOKECHUS O €ro
Pa3BUTUH B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATh HEIOCTaTOYHOCTh M U30BITOYHOCTH HH(OPMALMU, JAHHBIX, HEOOXOJUMBIX JUIsSl pEILIECHHS
3a/1a4H;

BbIOMPATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIMIO pa3IMYHBIX
BUJIOB U (DOPM NpEACTABICHUS;

BbIOMpPaTh (OopMy MpeACTaBICHUs UHPOPMALUU U WLIIOCTPUPOBATh pellaeMble 3a/1auil CXeMaMH,
IrarpaMMaMu, MTHOU rpaduKoi 1 MX KOMOWHAIMSIMU;

OLICHUBATh HAASKHOCTh HHGOPMAIMHM 1O KPUTEPHSIM, TMPEIOKECHHBIM  YYUTEIIEM WIIH
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPUHUMATH U (DOPMYIHUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBUSMU U LIEISMU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 10 X0y PEIIeHUs 33a/1a4yi, KOMMEHTUPOBATh MOJIYYEHHBIA PE3yNIbTaT;

B X0J1e 00CYXJIeHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOi TEMBI, MPOOIEMBbI, perIaeMon
3a/1aud, BBICKA3bIBaTh HJIEH, HAllCJICHHBIE HA TMOUCK PEIICHHS, COMOCTABJISATh CBOU CYXICHUS C
CYXKJIGHUSIMH JIPYTUX YYaCTHUKOB JHAlIora, OOHAapY>KUBaTh Pa3IM4Me€ U CXOACTBO TMO3UIIMMA, B
KOPPEKTHOI opme hopMyIupoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNUS,

MPEACTABISITh  PE3ylbTaThl PEIICHUS 3a/layd, »OKCIEPUMEHTa, WCCICNOBAaHMs, IPOEKTA,
CaMOCTOSITENILHO BBIOUPaTh (hOpPMAT BBICTYIJICHUS C YYETOM 33]1a4 PE3CHTAUA U OCOOCHHOCTEM
ayJIUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHTHOW U UHIUBUAYATHHONU pabOTHI IIPH peIICHUN
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;

MPUHUMATH IEJIb COBMECTHOHN NEATEIbHOCTH, MJIAHHUPOBATh OPraHU3alMI0 COBMECTHON padoTHI,
pacmpenensTh BUIbl paboT, JOTOBapUBaThCs, 00OCYKIaTh MPOIECC U Pe3yabTaT padoThl, 06001IaTh
MHEHWS HECKOJBKUX JTIOIEH;

y4acTBOBATh B TPYIIOBBIX (popmax paboThl (00CYkIeHUS, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBbI
Y IpyTHE), BHITOIHATH CBOIO YaCTh Pa0OTHI M KOOPAMHUPOBATH CBOU JICUCTBUS C APYTHUMH YICHAMHU
KOMaH/bl, OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OOMMHA TMPOAYKT 1O KPUTEPHSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranuszaums:

— CaMOCTOSITEIIbHO COCTaBIIATh IUJIaH, AITOPUTM PEIICHHS 3a/1aud (MJIM €Tr0 4acTh), BEIOMpATh CIIOCO0

pemeHust ¢ y4éToM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHuil ¢ y4éToM HOBOW MH(pOpMAaLIUK.

— CaMOKOHTPOJIb, SJMOIUOHAJIbHBIN HHTEJJIEKT:



— BIQJETh CIOCOOAMU  CAMONPOBEPKH, CAMOKOHTPOJIA TMpolecca M pe3yibTaTta pelieHHUs
MaTeMaTU4ecKON 3a/1a4H;

— TPEeABUICTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUH 3a/1a491, BHOCUTh KOPPEKTUBHI B
JEATeIFHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, HAMICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBHE PE3yJbTaTa JEATEIBHOCTH ITOCTABICHHOMN LN M YCIOBHSAM, OOBSCHATH
OPUYMHBl  JIOCTIDKEHHS WJIM HEJOCTIIKCHHUS LeNd, HaXOoAuTh OmHOKYy, J[JaBaTh OIICHKY
PUOOPETEHHOMY OTIBITY.

3.3. HPEAMETHBIE PE3YJIbTATbI

K koHIly 00y4eHus B 5 Kjacce 00yJarOMIHACs MOJYIUT CICTYIOIINE MTPEIMETHBIC PE3yIbTaThl:

Yuciia 1 BbIYMCICHUS

[lonumath ¥ MNpaBUIBHO YINOTPEOISATh TEPMHUHBI, CBS3aHHbIE C HATYpalbHBIMH UHCIAMH,
OOBIKHOBCHHBIMH U JIECATUIHBIMU JTPOOSMH.

CpaBHUBaTh M yIOPSIOYMBATh HATypaJbHbIE 4YHUCJA, CPAaBHUBATh B MPOCTEHUIIMX Cilydasx
OOBIKHOBEHHBIC IPOOH, ICCATHYHBIE APOOH.

COOTHOCUTH TOYKY HAa KOOPAMHATHOW (YUCIIOBOM) MPSMON C COOTBETCTBYIOIIMM €U YHUCIOM U
n300pakaTh HaTypalbHbIC YMCIIa TOYKAMH HA KOOPJMHATHOW (YMCIIOBOM) MPSIMOH.

BeimonsATe apudmeTndeckue ISHCTBHSI ¢ HATypaJbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMHU POOSMHU B
MPOCTEHIINX CITydasix.

BbInonmHATE TPOBEPKY, MPUKUAKY PE3YJIbTAaTa BRIYUCICHUN.

OxpyrisiTh HaTypaibHbIE YHUCTIA.

Pemenne TekcToBBIX 32124

Pemate TekcTOBBIE 337aUl ApUPMETUIECKUM CIIOCOOOM U C TIOMOIIbIO OPraHU30BaHHOI'O KOHEYHOT'O
nepebopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemarp 3amaum, coxaepikalue 3aBHCHUMOCTH, CBSI3bIBAIOLIME BEJIMYMHBI: CKOPOCThb, BpeEMs,
paccrosiHue, 11eHa, KOJIMYEeCTBO, CTOUMOCTb.

Vcnonb30BaTh KpaTKUe 3alMCH, CXEMbI, TAOJIUIbI, 0003HAYEHNUs TIPU PEIICHUH 3a/1a4.

ITosp30BaTbCd OCHOBHBIMU €JUHUIIAMHM U3MEPEHUS: LIEHBI, MACChI, PACCTOSIHUS, BPEMEHH, CKOPOCTH,
BBIPAaXKaTh OJHU €IMHUIIbI BEJIMUNHBI Yepe3 Ipyrue.

W3Bnekarb, aHaMM3UpOBaTh, OLIEHUBATh HH(OPMALINIO, PEJCTABIEHHYIO B TaOIMIle, HA CTOJI0YaTON
JyarpaMMe, UHTEpIPETUPOBATH MPECTABICHHBIE TaHHbIE, HCII0JIb30BaTh JJAHHbIE IPU PELLICHUH 3a/1a4.

Harusanas reomerpus

[Tonb30BaTbcs TEOMETPUUECKUMH MOHATUSIMU: TOUYKA, MpsiMasi, OTPE30K, JIy4, YTroJl, MHOTOYTOJIbHUK,
OKPY>XKHOCTb, KPYT.

ITpuBOAUTE IPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (POPMY N3YUEHHBIX T€OMETPUYECKUX
¢buryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIJIaMU: BEpIIMHA, CTOPOHA, C MHOTOYIOJbHUKAMHU:
yToJ1, BEpIIMHA, CTOPOHA, IUarOHajlb, C OKPYKHOCTBIO: PAANYC, TUAMETP, LIEHTP.

N300paxaTh M3yuyeHHbIE T€OMETpUYECKHe (QUrypbl Ha HEJITMHOBAHHOM W KJeTdyaTol Oymare c
MOMOIIIBIO TUPKYJIS U TUHEUKH.

HaxoauTs AJIMHBI OTPE3KOB HENTOCPEACTBEHHBIM U3MEPEHUEM C IIOMOILBIO JINHEWKH, CTPOUTBH OTPE3KU
3aJIaHHOM JUIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajanyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHHMKA, KBajpara Ui HMX IOCTPOCHHS,
BBIYHMCIICHHS TUIOIIAAN U IEPUMETpA.

BeruncnsaTe mepuMeTp M IUIOMIAAL KBaapaTa, NPSIMOYTOJNbHHUKA, (GUTYpP, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM Unciie GUTYp, H300pKEHHBIX HA KJIETYaTON Oymare.



[Tonb30BaTbcsi OCHOBHBIMM METPUYECKMMHU €IMHULIAMU HM3MEPEHHUs JIMHBI, TUIOIIAIU; BBIPAXKaThb
OJIHU €JTMHUILIBI BEJIMYUHBI Yepe3 JIpyTHUe.

Pacnio3naBate mapaimenenumesn,, KyO, HCIIONB30BaTh TEPMUHOJIOTHUIO: BEpIIMHA, peOpo, TpaHb,
U3MEpEeHUs, HAXOIUTh U3MEPEHHUS Napauiesienuneaa, kyoa.

Boruncnsate 00b€M Ky0Oa, mapaiienenurnena no 3aJaHHbIM U3MEPEHHSM, MOJIb30BaThCs €AMHHUIIAMU
u3MepeHus oobéMa.

Pemiate HecnoxHbIE 33/1a4M HA U3MEPEHHE TEOMETPUUYECKUX BETMYUH B TPAKTUUYECKUX CUTYAILIHUSIX.

K koHI1ly 00y4enus B 6 kJjacce 00yJaromuiics MoJIy4duT CIeIyIOIINEe PeIMETHbIE PE3yIbTaThl:

Yuciia 1 BbIYMCICHUS

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3AHHBIC C PA3JIUYHBIMU BUJIAMU YHCENl M CIIOCOOaMM WX 3aIluCH,
MEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM ()OPMBI 3aMMKUCH YHCIIA K APYTOM.

CpaBHUBaTh U YHOPSAOYHMBATH IENbIE YKCTIa, OOBIKHOBEHHBIE U JECATUYHBIC TPOOH, CPAaBHUBATH
YKCIia OJJHOTO U Pa3HBIX 3HAKOB.

BrinonssaTe, coderast yCTHBIE U MUCbMEHHBIE TPUEMBI, apU(METUUECKHUE ICHUCTBUS C HATYPAIbHBIMU
U UEJIBIMH YKCIIaMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMH JPOOSIMHU, MOJOKUTEIbHBIMUA U OTPULIATEIIHbHBIMH
YHCIIaMU.

BbluncnsTe 3HAUYEHUS YHCIOBBIX BBIPAXKEHUI, BBIMOJIHATH MPUKUAKY W OLEHKY pe3ylbrara
BBIYHMCIICHHH, BBITIOJHATH MPEOOPA30BAHMS YUCIIOBBIX BBIPAXKCHHI HAa OCHOBE CBOMCTB apU(PMETHUECKUX
JEHCTBUU.

COOTHOCHUTH TOUKY Ha KOOPAMHATHOMN MPSAMOI C COOTBETCTBYIOLINM €i YUCIOM U H300pakaTh yucia
TOYKaMH Ha KOOPJUHATHOMN MPAMOI, HAXOIUTh MOJYJIb YKCJIA.

COOTHOCHUTH TOYKHU B MPSAMOYTOJIHBHOM CUCTEME KOOPAUHAT C KOOPJAUHATAMU STOU TOUKHU.

OKpyTJIATh LIEJbIe Yhcia U IECITHYHbIE POO0H, HAXOAUTh TPUOTHUKEHUS YU CEIL.

YuciioBble 1 0yKBEHHbIE BbIPAKECHUS

[Tonumars 1 ynoTpednaTh TEPMUHBI, CBSI3aHHBIE C 3alMMChIO CTENIEHU YMCIa, HAXOAUTh KBaIpaT U Kyo
YHUCIIa, BBIYUCISITH 3HAYEHUST YUCIIOBBIX BBIPAXKEHUHN, COJIEPKAIIUX CTETICHH.

[Tonp30BaThCs MPU3HAKAMU JICTMMOCTH, PACKIIaIbIBATh HATYPAIbHBIC YKHCIIa HA MPOCTHIC MHOKHUTEIH.

[Tonb3oBaTbcs MacITaboOM, COCTABISATH TPOMOPIIMU U OTHOIIIEHUSI.

Hcnonb30Bath OYKBBI A1 0003HAUEHUS YUCEI IPU 3aIMHCU MATEMAaTUYECKIX BBIPAXKEHUN, COCTABIISATh
OyKBEHHBIEC BBIpaXEHUS W (POPMYJIbI, HAXOAUTh 3HAYEHUs OYKBEHHBIX BBIPAKEHUHN, OCYIIECTBIISISA
HEO0OXOIMMBIE IMOJICTAHOBKH U MPe0oOpa3OBaHMUS.

Haxonnth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelenue TekcTOBLIX 33124

Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETHIECKUM CITIOCOOOM.

Pemate 3agaun, cBsi3aHHBIE C OTHOIIEHUEM, MPOTIOPIIMOHATBHOCTHIO BEJIMYWH, TPOLICHTAMH, PeliaTh
TPHY OCHOBHBIE 33]]a4X Ha IPOOU U MPOIICHTHI.

Pemate 3amaum, coxaepxkamiye 3aBUCMMOCTH, CBSI3bIBAIOIIME BEIUYMHBI: CKOPOCTb, BpeEMH,
paccTostHue, IIeHa, KOJIMYECTBO, CTOMMOCTH, MPOU3BOAUTEIBHOCTh, BpeMs, O00bEM palbOTHI, MCIOIB3YS
apupMETHYECKHUE TEUCTBUS, OIIEHKY, TPUKUJIKY, MTOIH30BATHCS SAMHUIIAMH U3MEPEHHS COOTBETCTBYIOITUX
BEJIMYMH.

CoctaBnarb OyKBEHHBIC BBIPAKESHHSI 110 YCIOBUIO 33/1a4H.

N3Bnekaty nHGpOpMaNNIO, MPEICTABICHHYIO B TaOIUIaX, HA TUHEHHOM, CTOJI0YATON WM KPYTrOBOM
auarpamMmax, HHTepIpeTHpoBaTh MpeACTaBICHHbIE JaHHbIE, HCIIOJIb30BATh JaHHbBIE MPU PELICHUH 3a/1a4.

[IpencraBasaTs HHPOPMAIHIO C ITOMOIIBIO TAOJIHUII, THHEHHOW U CTOI0YATON JUArpamMM.

HarusaHnast reomerpust

[IpuBoIUTE MpUMEPHI 00BEKTOB OKPYKAIOIIEr0 MUPa, UMEIOIIUX (POPMY U3YUE€HHBIX FT€OMETPHUECKHUX
IJIOCKHUX M MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U CUMMETPHUHBIX QUTYD.



N3o0paxaTh ¢ TOMOIIBIO ITUPKYJIS, TUHEUKH, TPAHCTIOPTHUPA HA HETMHOBAHHOM M KJIETYaTON Oymare
M3yYEHHBIE IJIOCKUE TeOMETpUUYeCcKre (GUTYPHI U KOH(PHUTYypaAIlH, CAMMETPUYHBIE (PUTYPHI.

[Tonp30BaTbcs TEOMETPUUECKUMH TOHATUSMHU: PABEHCTBO (HUTYp, CHMMETPHS, HCIOIb30BAThH
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CAMMETPHUH, LIEHTP CUMMETPHUH.

Haxonuth BenWYMHBI YIJIOB M3MEPEHUEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbl 3aJaHHOU
BEJIMYMHBI, I10JIb30BaThCd IPU PEUIEHMM 3a/ad IpaJyCHOM MEpOH YIVIOB, paclo3HaBaTh Ha 4YepTexax
OCTpBIH, IPAMOMN, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BbluucnaTe 1nuHy J0MaHOM, NMEPUMETP MHOIOYTOJbHHUKA, IOJIb30BAThCA €AUHULAMU W3MEPEHHUS
JUIMHBI, BBIPAXKATh OJHU €IMHUIIBI U3MEPEHUS JJIMHBI Uepe3 Ipyrue.

Haxoauts, ucnonb3ys yepTEéKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEKIY IBYMS TOUKAMH, OT TOUKHU JO
IIPSIMOM, JJIMHY ITyTU Ha KBaJIpaTHOM CETKE.

Boruncnsate miomanb GuUryp, COCTaBICHHBIX M3 MPSIMOYTOJIBHUKOB, HCIOJB30BaTh pa3OueHue Ha
MPSIMOYTOJIbHUKHU, Ha paBHbIE (UTYPHI, JOCTPAMBAHHE IO MPSIMOYTOJIbHHKA, MOJIh30BATHCS OCHOBHBIMH
€MHULIAMU U3MEPEHMUS IJIOLIAAH, BbIpaXKaTh OJHU €IUHULBI U3MEPEHUS ILIOLIAAN Yepe3 IpYyTHeE.

PacrioznaBate Ha MoOJENAX U M300paXEHUAX NHUPaMUIy, KOHYC, LWIMHJIpP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N306paxaTh Ha KIIeT4aToil Oymare mpsMOYTOJIbHBIN Mapaieenumne].

Boruncnsate 00bE€M IpSMOYTOJILHOTO Mapalijiesienuieaa, Kyoa, nojib30BaTbCsi OCHOBHBIMU €MHHUIIAMU
u3MepeHus 00bEMa;

Pemiate HecnoxHbIE 33/1a4M HA HAXOXKICHUE T€OMETPUUECKUX BEIMYHUH B IPAKTUYECKUX CUTYaLUAX.



PA3JIEJ 4. TEMATHYECKOE INTAHUPOBAHUE

5 KJIACC
HaumenoBanune KojmuecTBo yacos
DJlIeKTpOoHHbIe (LM (ppoB
Nen pasjiesnoB u Tem Konrpoabnbic IIpakruyeckmus
Bcero o0pa3oBaTejibHbIE pecy
MporpamMmMbl padoTbI padoTbI
Harypasbnbie unc
1 JeticTBus ¢ 4 3 10 bubmuoreka [JOK
HaTypaJibHbIMU ) https://m.edsoo.ru/7f4131ce
YUCIIAMH
Harmsagaas
CCOMETDHS bubmuorexa [JOK
2 pHit. 12 1 2 https://m.edsoo.ru/7f413
JImanu Ha
1ce
MIJIOCKOCTH
bu6mmorexa [IOK
06
3 PIHTOBCHHY 48 3 9 https://m.edso0.ru/7f413
e 1poou
1ce
Harnsionas
CeOMETDI bu6mmoreka [IOK
4 pHt. 10 1 2 https://m.edso00.ru/7f413
MHoroyroasHu
1ce
K1
Tlecsmuunble bubmuorexa [JOK
) 38 2 6 https://m.edsoo.ru/7f413
Ipodu
1ce
Harnsionas
- bu6mmoreka [IOK
6 pr. 9 1 1 https://m.eds00.ru/7f413
Tena u ¢purypsl lce
B IIPOCTPAHCTBE o
ToBToDEHME 1 bu6mmorexa [IOK
7 P 10 1 2 https://m.edsoo.ru/7f413
000011IEHNE
1ce
OBIIEE
KOJIMYECTB
01 CTBO 12 32
YACOBIIO 170

[TPOTPAMME
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6 KJIACC

ITPOTPAMME

N HanmenoBan @ KoamnuecTBo yacos JJIeKTPOHHbIE
; ne pasesionB (uudpoBbIe)
n/ Bceer KourTpoiabn IpakTHYecK
U TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThbI ue padboThbl
NPOrpamMMblI pecypchbl
HaTvpatbHbie bu6mmoreka [IOK
1 P 30 3 6 https://m.edsoo.ru/7f41
qucrna 4736
Harnsguas
CCOMETDHS bu6mmoreka [IOK
2 - ProL 7 1 2 https://m.edsoo.ru/7f41
psAMBIC Ha 4736
IJIOCKOCTH
bu6mmoreka [IOK
3 Jpoou 32 3 8 https://m.edsoo.ru/7f41
4736
Harnagnas bu6mmoreka [IOK
4 TEOMETPHSL. 6 1 2 https://m.edsoo.ru/7f41
Cummetpust 4736
BIDIKCHIS C bubmuorexa [JOK
5 5 P 6 1 1 https://m.edsoo.ru/7f41
yKBamu 4736
Harnagnas
reOMETPHS bu6mmoreka [IOK
6 DIt 14 1 3 https://m.edsoo.ru/7f41
Durypsl Ha 4736
MJI0CKOCTH
ITonoxurensH
e 1 bu6mmoreka [IOK
7 40 3 7 https://m.edsoo.ru/7f41
OTPHIIATEIIbH 4736
bI€ YHCIIa
Mpencrasen bu6mmoreka [IOK
8 P 6 1 1 https://m.edsoo.ru/7f41
M€ JTaHHbIX 4736
Harngannas
CCOMETDHS bubnmoreka [JOK
9 ® puA. 9 1 2 https://m.edsoo.ru/7f41
UTYPHI B 4736
MIPOCTPAHCTBE
[ToBTOpEHME,
oGoGmerHe bubnmoreka [JOK
10 ’ 20 1 5 https://m.edsoo.ru/7f41
CHUCTEeMAaTH3aIl 4736
ust
OBIIEE
KOJIMYECTBO
170 16 37
YACOB IO
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PA3JIEJI 5. YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O

ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

1. Maremaruka (B 2 yactax), 5 knace/ Bunenxun H. 5., Koxos B.1., YUecnokos A.C., Anekcanposa
JLA., lIBapuoypa C.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

2. Matemaruka (B 2 yacTsx), 6 kinace/ Bunenkun H. 5., XKoxos B.1., Uecnokos A.C., Anekcanaposa
JLA., lIBapuoypa C.U., AxunonepHoe oo6mectBo «M3narensctBo «IIpocBemenue»

METOANMYECKHUE MATEPHAJIBI VIS YUYUTEJIA

Matemaruka : 5—6-e Kiacchol : 6a30BbIii YPOBEHb : METOJAMUYECKOE MTOCOOUE K MPEIMETHON JTMHUH
yaeOHuKkoB 1o Mmatematuke H. f. Bunenkuna, B. U. )Koxosa, A. C. UecHokoBa u ap. — 2-¢ u3., CTep.
Mockaa : IIpocsemnienue.2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. SIKnacc offers@yaklass.ru
2. Yuu.py info@uchi.ru

3. https://infourok.ru/

4. https://m.edsoo.ru/



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA» B 7-9 KITACCAX

PA3JIEJI 1. IOACHUTEJIBHAS 3AIIMCKA
1.1. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

Anrebpa sBJIsIeTCSI OTHUM M3 OMOPHBIX KypCOB OCHOBHOT'O 00I11eT0 00pa3oBaHus: OHa 00ecrieynBaeT
M3YYEHUE JPYTUX NUCLUMUIUIMH, KaK €CTeCTBEHHO-HAy4YHOT0, TaK U TYMAaHUTApHOTO IUKJIOB, €€ OCBOCHHE
HEOO0X0AMMO JJIsl TIPOJIOJDKEHUsT 00pa3oBaHUsl W B TOBCEIHEBHOW >XKM3HU. Pa3BuThe y oOyuarommxcs
HAYYHBIX TPEACTABICHUN O TMPOMCXOXKAECHHH M CYIIHOCTH anreOpamdeckux abcTpakuuid, crocode
OTpaXEHHUS MaTEeMaTHUYeCKOW HayKOW SBJIEHUI M IMPOLIECCOB B MPUPOJAE M OOIIECTBE, pOJIU
MaTEMaTHYeCKOr0 MOJEIMPOBAHUSA B HAyYHOM MO3HAHMU U B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHHUS M KAuyeCTB MBIIUICHHUS, HEOOXOAMMBIX MJs aJanTallid B COBPEMEHHOM
mudpoBoM obriectBe. M3ydenue anreOpbl oOecrieUuMBaeT pa3BUTHE yYMEHHS HAOIOaTh, CPAaBHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JIEHCTBUS U BBIBOJBI, (OPMYIHPOBATH yTBepKIAeHHs. OcCBOeHHE Kypca anreOpbl
o0ecrieynBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYarOIIUXCSA: OHH HCHOJB3YIOT JEIYKTHBHBIE H
WHIYKTHBHBIE pacCyXIeHHsI, 0000IIeHne 1 KOHKPETH3aIMIo, abcTparupoBanue 1 ananoruto. OOyuenue
anredpe mpeAnoygaraeT 3HaAYUTEIbHbI 00BEM CaMOCTOATEIBHON ACSITENFHOCTA 00YUYaAIOLIUXCSI, TOITOMY
CaMOCTOSITENIFHOE PEIlIeHUE 33]1a4 ABIISETCS peaju3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00YYeHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «AnreOpa» Uil OCHOBHOTO OOIIEro oOpa3oBaHHS
OCHOBHOE MECTO 3aHHUMAIOT COJCP)KATeIbHO-METOAMYECKUEe JHHUM: «Uucaa ©  BBIYUCICHUS,
«AnreOpanuecKkue BBIPRXKEHUS», «YpaBHEHHS M HepaBeHCTBa», «Dynkuum». Kaxkgas u3z sTHX
COJZIEPKATEIbHO-METOANYECKUX JIMHUK pa3BUBAeTCs Ha MPOTSDKEHUH TPEX JIeT HU3YYeHHsS Kypca,
B3aMMOJICHCTBYS C IPYTHUMH €T0 JHHUAMU. B X0ze n3ydenns yqeOHOro Kypca 00yJaronmmMest IPUXOAUTCS
JIOTHYECKHU PACCY’KAATh, UCIIOIH30BATh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3THM B Iporpammy
y4eOHOro Kypca «Anredpay» BKIIOUEHBI HEKOTOPbIE OCHOBBI JIOTUKH, MPE/ICTaBIEHHbIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTH4ecKoro oOpa3oBaHUS U CHOCOOCTBYIOLIME OBJAJEHUIO OOYYalOIIMMUCS OCHOB
YHUBEPCATBHOTO MAaTEMaTHYECKOTO si3bika. ComepKaTeIbHOM U CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOTO
Kypca «Anredpay sIBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Copepxanve aMHUM «YucClia M BBIYMCIEHUS» CIYKUT OCHOBOW JJis JAJNbHEHIIEr0 W3Y4EeHHUS
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS JIOTMYECKOI'O MBIIUIEHUS, (OPMHUPOBAHUIO
YMEHHUS TIOJIb30BaThCS alITOPUTMAMU, a TAK)KE MPUOOPETEHHIO TPAKTUUECKUX HABBIKOB, HEOOXOTUMBIX IS
MOBCETHEBHOM KM3HU. Pa3BuTHE TOHATHS O YKCIie HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus CBSI3aHO C
panroHaATFHBIMU U MPPAIMOHATBHBIMA YWCIIaMH, (JOPMUPOBAHHEM IIPEICTABICHUI O JICHCTBUTEILHOM
yucie. 3aBepiieHre OCBOSHHS YUCIOBOM JIMHIUM OTHECEHO K CpeIHEMY 00I11eMy 00pa30BaHUIo.

CopepxaHue NBYX anreOpanyecKux JIMHUNA — «ANreOpanyecKue BBIpKEHUS» U «YPaBHEHUS U
HEpPaBEHCTBAa» CMOCOOCTBYET (QOPMHUPOBAHUIO y OOydaromMxcsd MaTeMaTHYecKoro arnrmapara,
HEOOXOMMOTO JUTS PEIICHHS 3a/1a4 MAaTEeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHEHTHPOBAHHBIX
3ajady. Ha ypoBHe OCHOBHOro o0Omiero o0pazoBaHMs Y4eOHBIH MaTepual TpYNIUPYETCS BOKPYT
paIMoHaIBHBIX BRIpAXKEHUN. Alrebpa IeMOHCTPUPYET 3HAUCHHE MAaTEMATHKHU KaK sI3bIKa JIJIsl IOCTPOSHUS
MaTeMaTHYECKUX MOJIeel, OMUCAHUs TPOIECCOB W SIBJICHWH peallbHOrO0 MUpa. B 3amaum oOydeHUs
anreOpe BXOIAT TakXke JalbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIUMOro, B
YaCTHOCTH, IJI1 OCBOEHUS Kypca MH(OPMATHUKH, U OBIAJCHHE HABBIKAMH JEAYKTUBHBIX PACCY>KICHUIL.
[IpeoOpa3oBaHre CHUMBOJBHBIX (DOPM CHOCOOCTBYET pa3BUTHIO BOOOpPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxanne (QyHKIIMOHATBHO-TPAPUISCKON JIMHUHM HAIECICHO Ha TOJYyYCHHE OO0YyYarOIUMHCS
3HAHUW O QYHKIHMSIX Kak BaXKHEHIIEH MaTeMaTWYecKOW MOJENH Ui ONHUCAHUS W HUCCIICIOBAHHUS



Pa3HOOOpAa3HBIX MPOIECCOB M SIBJICHUW B Mpupoje W odOmecTBe. M3ydeHue marepuana criocoOCTByeT
Pa3BUTHUIO Y 06yqa}0m1/1xcs1 YMCHHA HCIOJIB30BATh PAa3JIMYHBIC BbIPA3ZHUTCIBHBIC CPCACTBA sA3bIKA
MaTEMaTUKHU — CJIOBCCHBIC, CHMBOJIMYCCKHUC, I‘pa(bI/I‘-IeCKI/IC, BHOCUT BKJIaJ B (bOpMI/IpOBaHI/Ie
NPEJCTAaBICHUN O POJIM MAaTEMATHKH B PA3BUTHH [TUBWIIN3AIIUHN U KYJIbTYPHI.

1.2. HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

— Ppa3BUTHE JIOTHYECKOTO0 M KPUTUYECKOTO MBIIIICHUS, KYJIbTYPbl pE4H, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

— ¢opMupoBaHUe NMPEACTaBICHUI 0 MaTEMAaTHKE KaK YacTH OOIIeueI0BeYECKON KyIbTYpbl, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH IUBWIN3ALUN U COBPEMEHHOT'O OOIIECTBA;

— OBJIQJICHHE MAaTeMAaTUYECKUMU 3HAHUSIMU U YMEHUSIMH, HEOOXOAUMBIMU JIJISI IPOIOJKEHUS
o0y4eHHs B CTaplIel IIKOJIE WJIM MHBIX O0Ie00pa30BaTeIbHBIX YUPSKICHHUIX, U3YUCHHS
CMEKHBIX JTUCLUIUINH, IPUMEHEHUS B IIOBCEHEBHOM KU3HU.

1.3. 3AJJAYM U3YUYEHUSA YYEBHOI'O KYPCA

— C(bOpMI/IpOBaTI) IMPAKTUYCCKUC HaBBIKH BBIITOJTHCHU L YCTHBIX, INMCbMCHHBIX,
MHCTPYMEHTAJIbHBIX BBIUUCIECHUMN, PA3BUTh BBIYUCIHUTEIIBHYIO KYJIbTYPY;

— OBJAJETh CHMBOJIMYECKHM SI3BIKOM anreOpbl, BBIpadOTaTh (hopManbHO-ONEpaTHBHBIE
anreOpanveckue yMEHHS M HAy4UThCS MPUMEHATh UX K PEIICHUI0 MaTeMaTHYeCKUX H
HeMaTeMaTHYCCKUX 3a4a4;

— HU3y4UTh CBOWMCTBA U TpaduKu dIEeMEHTapHbIX (YHKIWH, HAYYUTHCS HCIIOJIb30BATh
¢dbyHKIIMOHATBHO-TpapUuecKue TpEeACTaBICHHs] M OMUCAaHHWS U aHalu3a peajlbHbBIX
3aBHCHUMOCTEH;

— Ppa3BUTh JIOTUYECKOE MBIIUICHHE U peYb — YMEHHS JIOTUYECKH OOOCHOBBIBATH CYKICHHUS,
MMPOBOAWUTL HCCIIOKHBIC CHCTCMATHU3allUKM, MPHUBOAWTL HNPUMEPLBI W KOHTPIIPUMCPHI,
WCIOJIb30BaTh PA3JIMYHBIC SI3bIKM MATEeMAaTUKH (CIOBECHBIN, CHUMBOINYECKUH, TpaduecKuii)
JUISL WIUTKOCTPALIMKM, UHTEPIIPETALIUM, APTYMEHTALIMHU U JOKa3aTEIbCTBA;

— cdopmMupoBaTh MpEACTABIECHUS 00 H3y4aeMBIX MOHATHSX M METOJaX Kak BaKHEMIIUX
CPEACTBAX MATEMATUYECKOTO MOJIEIIMPOBAHUS PEATIBHBIX MPOLIECCOB U SBJIICHUU.

1.4. MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yuyeOHOMY miaHy B 7-9 kiaccax u3ydaercss y4deOHbIH Kypc «Anredpa», KOTOpPBIH
BKJIIOUAET CJIENYIOIIME OCHOBHBIE paslienbl coaepxkaHus: «Uucia U BBIYUCIECHUN», «Anredpanyueckue
BBIPXKEHUSY, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha uzyuenue yue6HOTrO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3 gaca B
Heqeno), B 8 kiacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).

1.5. ®°OPMbI YUETA PABOYEM ITPOT'PAMMBI BOCIIUTAHSI B PABOUYEN
ITPOI'PAMME YYEBHOI'O KYPCA

— moOyXaeHHe 00yJarmuxcs coOJII0AaTh Ha ypoKax aiareOpsl OOIMEeNPUHATHIE HOPMBI ITOBEICHUS,
nmpaBujia OOIICHUS CO CTapmIUMHU  (MeIarorTMYeCKUMH  pabOTHHKaMU) W CBEPCTHUKAMH
(oOyuaronMucs ), MPUHLUIBL y4eOHOM JUCIUIUIMHBI CAMOOPTaHU3AIUH.



— MpHBJICYCHUE BHUMAHMA OOYYAIOUIMXCA K IICHHOCTHOMY acCHEeKTy H3Yy4aeMbIX Ha YpOKax
IIPEIMETOB, SIBJICHUH, COOBITUI Yepe3: oOpallleHue BHUMAHUS Ha HDABCTBEHHBIE aCIIEKThI HAYYHbIX
OTKPBITHH, KOTOpBIE M3Yy4YarOTCA B JAHHBII MOMEHT Ha YPOKE;, Ha IIPEACTABUTEIICH YUYEHBIX,
CBSI3aHHBIX C M3y4aeMbIMHM B JAHHBIH MOMEHT TEMaMH, Ha TOT BKJaJ, KOTOPBIA OHU BHECIIH B
pa3BUTHE HALICH CTPaHbl U MUPA, HA JTOCTOWHBIC ITOAPAKAHUS IIPUMEPBI UX KU3HHU, HA MOTHUBBI UX
IIOCTYIIKOB;

— HCIOJBb30BAHMWE BOCIHUTATEIFHBIX BO3MOXKHOCTEH cozepikaHusi anreOpbl s (pOpMHUpPOBaHUS Y
00yJaroImuxcss POCCUHUCKUX TPATUIMOHHBIX JyXOBHO- HPABCTBEHHBIX W COLMOKYJIBTYPHBIX
LIEHHOCTEH uepe3 Moa00p COOTBETCTBYIOUIMX 3a/ad AJIS pelleHHs, NPOOJEMHBIX CUTyaluil Ui
00CYXJIeHUS B KJIacce; BKIIOUEHHE B YPOK UTPOBBIX HPOIETYP, KOTOPbIE IOMOTAIOT MOAACPKATh
MOTHBALMIO 00YJarOIMXCs K MOJyYE€HUI0 3HAaHUH, HAJIaXKMBAHNUIO MEXJIMYHOCTHBIX OTHOLICHUH B
KJ1acce, IIOMOTal0T YCTaHOBIICHHIO T0OpOKeIaTeIbHON aTMOoCc(epsl BO BpeMsl YpOKa,

— IpPUMEHEHHE Ha YpPOKE MHTEPaKTUBHBIX (OpM pabOThl, CTUMYJIUPYIOIIUX I03HABATEIIbHYIO
MOTHBAILMIO O0Y4YaIOUIMXCs; NMPUMEHEHUE IPYyNIOBOM padoThl WM paboThl B Hapax, KOTOpbIE
CIIOCOOCTBYIOT Pa3BHTHIO HABBIKOB KOMAaHJHOH pabOThl M B3aUMOACWUCTBUIO C JIPYTUMHU
o0y4aroIuMucs;

— BBIOOp W HCIIOJNIB30BaHUE Ha ypPOKax aireOpbl METOJIOB, METOJHMK, TEXHOJOTHUH, OKa3bIBAIOIINX
BOCIIUTATEIbHOE BO3/ICUCTBUE HA JIMYHOCTh B COOTBETCTBUH BOCIIUTATEIBHBIM HIEATIOM, LIEIbIO U
3aJla4aMM  BOCIIMTaHUS; WHULUUPOBAHUE U TOJACPXKKA HCCIECNOBATEIbCKON JAESITEIbHOCTU
IIKOJILHUKOB B (hOpMe BKJIFOUEHHUS B YPOKAITEOPHl Ppa3IMYHBIX MCCIECIOBATEIbCKUX 33aJaHUN U
3aJa4, 4yTo JaeT BO3MOXKHOCTb OOy4aroIMMCs IPUOOPECTH HABBIKM CAaMOCTOSTEILHOTO PELICHUS
TEOPETHYECKOW  TpoOJeMbl, TeHEepHUpoBaHUA W  O(QOpPMIICHHS COOCTBEHHBIX  THIIOTE3,
YBAKUTEIBHOI'O OTHOILEHUS K UY)KUM HAESIM, IyOJIUYHOIO BBICTYIUICHUS, apryMEHTHUPOBAHUS U
OTCTaWBaHUs CBOEH TOYKH 3PEHUS;

— YCTaHOBJICHHE YBaKUTEIbHBIX, JOBEPUTEIbHBIX, HE(OPMAIBbHBIX OTHOLICHUHMEXY yUUTEIEM U
YYEHMKaMH, CO3JIJaHHE Ha YpOKaX dMOLUOHATBHO-KOM(OPTHONUCPEIBI.



PA3JEJ 2. COAEP KAHUE YYEBHOI'O KYPCA
2.1. KPATKASA XAPAKTEPUCTUKA COAEPKAHUA KYPCA 110 KAXKIAOMY
TEMATHYECKOMY PA3JIEJY

7 KJIACC

Yucia ¥ BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEXO0J] OT OAHOM (hopMbl 3amucu apodel K ApYroi.
[lonsiTHe panMOHAJIBHOIO 4YHUCNA, 3allUCh, CPAaBHEHME, YIOPSAOYMBAHME PALMOHAIBHBIX YHCEIL
Apudmernueckue AEHCTBUS ¢ pallMOHAJIbHBIMM uuciIaMH. PerieHue 3agad U3 pealbHOW NpaKTHKU Ha
4acTH, Ha JIPOOH.

Crenenb ¢ HaTypajJbHBIM IOKa3aTeJeM: OIpeIesieHHe, NMpeoOpa3oBaHue BHIPAKEHUH Ha OCHOBE
orpezeneHus, 3anuch O0onbiuxX yucen. [IpoleHTsl, 3anuch NPOLIEHTOB B BUJE ApOOH U JIpoOU B BUJE
IIPOLEHTOB. TpY OCHOBHBIE 331a4y Ha IIPOLIEHTHI, PEILICHUE 3aa4 U3 PEaJIbHON MPAKTUKH.

[IpuMeHeHne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEI.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHATBHOCTH.

Auaredpanyeckne BbIpaKeHHUs

IlepemeHHBIE, YHUCIIOBOE 3HAYEHHWE BBIPAKEHUS C IepeMeHHOW. JlomycTuMmble 3HAYCHUS
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAy BeIMYMHAMU B BHAe (opMyibl. Berumcnenus mo
dopmynam. IlpeoOpasoBanne OyKBEHHBIX BBIPAKCHUH, TOXKIECTBEHHO PAaBHBIC BBIPAKCHHS, MpPaBUIIA
npeoOpa3oBaHUsl CYMM U TPOW3BEJCHHN, IpaBHJa PACKPBITUS CKOOOK W TPHBEACHUS IT0J00HBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0KA3aTEIIEM.

OpHowieHbl u MHorowieHsl. CteneHb MHorowieHa. CllO)KeHHE, BBIYUTAHUE, YMHOXKEHHE
MHOTroWwieHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMBbl M KBajpaT pazHoctu. dopmyna
Pa3HOCTH KBaApaToB. Pa3oxkeHne MHOrOWIEHOB HA MHOKUTENH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, IIpaBUja IpeoOpa3oBaHUs YpPaBHEHHUS, PaBHOCUIBHOCTD
YpPaBHEHUU.

JIuneliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YMCJIO KOpPHEH JIMHEHMHOIO YpPaBHEHMs, pELICHUE
JUHENHBIX ypaBHeHUH. COCTaBJICHHE ypaBHEHUM IO YCJIOBHIO 3aJaud. PelleHne TEeKCTOBBIX 3ajad C
IIOMOILBIO YPABHEHUIA.

JluneiitHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U ero rpaduk. Cucrema IByX JIMHEHHBIX YpaBHEHHM
C NIBYMsl NepeMEHHbIMH. PelieHue cucreM ypaBHEHHH crocoOOM MojacTaHOBKHU. Ilpumepsl pemieHus
TEKCTOBBIX 33/]1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DyHKUMH

Koopaunara toukn Ha mpsMoi. UuciaoBble NMPOMEXYTKH. PaccTossHMe Mexay AByMs TOYKaMU
KOOPIMHATHON IPSIMOIA.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca u opuHaTa TOYKH Ha KOOPAUHATHON
wiockoctu. [Ipumeps! rpadukoB, 3agaHHbIX GopMmynaMu. UTeHue rpapuKOB peabHBIX 3aBUCUMOCTEH.
[Tonstue dynkuuu. I'padux Pynkuuu. CpoiictBa QyHkuuil. JIunelinas ¢ynkuus, e€ rpapuk. I'padux
byukiun Y = |X|. I'paduueckoe penieHne THHEHHBIX YPAaBHEHUN M CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC



Yucia ¥ BbIYHCICHUSA

KBagpartusiii kopenb u3 uucna. [loustue 00 uppanuoHanbHOM dHcie. JlecaTHuHbIe MPUOIKEHHS
uppanroHanbHbIX uHced. CBOHCTBa apu]MeTHUeCKHWX KBaJPAaTHBIX KOPHEH W HMX TNPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAXKECHUN U BBIYMCIICHUAM. [leiicTBUTENIbHBIE YHCIIA.

Crenens ¢ nensIM 1okasaresiaeM 1 e€ coiictsa. CTaHgapTHas 3alnCh YUCIIA.

Auaredpanyeckue BbIpaKeHHs

KBagpartHslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO anredOpawdeckoi npodu. CrokeHHe, BhIUMTAHUE,
YMHOXXEHUE, JiefieHre anredopanyeckux ApoOeil. PanmonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHusI U HEPaBEeHCTBA

KBagpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
yYpaBHEHMH, CBOAIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiiiue 1poObHO-paliioHaIbHbIE YPaBHEHHUS.

I'paduueckas uHTEpHpeTaLXs YPAaBHEHUN C IByMs IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUN
C IByMs iepeMeHHbIMU. [Iprumepsl perieHns cucTeM HETMHENHBIX YPAaBHEHUM ¢ JIByMs [IEPEMEHHBIMU.

Pemrenue TeKCTOBBIX 3324 aNreOpandeckKuM CIIOCOOOM.

UucnoBbele HEPABEHCTBA M UX CBOMCTBAa. HepaBeHCTBO ¢ onHOM nepeMeHHOH. PaBHOCHMIBHOCTB
HEpaBEHCTB. JIMHEHbIE HEpaBEHCTBA C OJHOM NepeMeHHOW. CUCTEMBI JTUHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOYyHKIUH

[Tonarue gpynkuuu. O6sacTb onpeAeseHnus U MHOXKECTBO 3HadeHUH (yHkuuu. CrocoObl 3a1aHus
GbyHKIHi.

I'papux ynxmun. Ytenue cBoiictB ¢yHkumu mo e€ rpaduxy. [Ipumepsr rpaduxoB ¢GyHKIUH,
OTPaXKAIOIINX PEATBHBIE IPOLIECCHI.

OyHKIUY, ONHMCHIBAIOIIKE NPAMYIO U 0OpaTHYIO MPONOPLHMOHAIBHBIE 3aBUCUMOCTH, UX TpadUKH.
OyHKIMN Y = X2,y = X3,y = VX, y=|x|. I'padudeckoe perieHre ypaBHEHHII  CHCTEM YpaBHECHHI.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParnmonanbHble 4ncia, UppaluoHalIbHbIE YHCia, KOHEUHbIE U OECKOHEUHBIE JECATHUYHBIE JPOOH.
MHOXecTBO JeHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE YMCIa KaK OECKOHEUHbIE JIECATUYHBIE JTPOOH.
B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JCHCTBUTEIBHBIX YMCEN M KOOPAMHATHOU
MIPSAMOM.

CpaBHeHUe IeHCTBUTENBHBIX YHCell, apu(METUYECKHE JeHCTBUS C JEHCTBUTEIBHBIMU YHCIIaMHU.

PazMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, JITUTEILHOCTh MIPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnmxE€HHOE 3HaYEHHE BEMYMHBI, TOUHOCTh NMpubimxeHus. Okpyrinenue uucen. [lpukuaka u
OIIEHKA Pe3yJIbTaTOB BHIUMCICHUH.

YpaBHeHHS U HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemieHuwe ypaBHEHM, CBOASIIMXCA K KBaJApaTHbIM. bukBaapatHoe
ypaBHeHue. [Ipumepsl penieHns ypaBHEHUN TPEThEN U YETBEPTOM CTENIEHEN Pa3I0KeHUEM Ha MHOKUTEH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHMH. PelieHne TEKCTOBBIX 3ajad  anreOpanyeckum
METOJIOM.

VYpaBHeHUe ¢ AByMs NIEPEMEHHBIMHU U €ro rpaduk. Pemenune cucreM NByX JTUHEHHBIX YpaBHEHHUH C
JIBYMsI IEpEMEHHBIMU. PellieHre CUCTEM IBYX YPAaBHEHHI, OJJTHO U3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOil
creneHu. ['papuueckas HHTEpIpeTaLUsi CHCTEMBl YPAaBHEHUH C IByMSI TIEPEMEHHBIMH.

Perienue TeKCTOBBIX 33au anreOpandeckuM CriocoOOM.



UucnoBble HEPABEHCTBA M MX CBOMCTBA.

PelreHne TMHEMHBIX HEPABEHCTB C OJJHOM IIEpEMEHHOM. PelleHne cucreM JIMHEMHBIX HEPABEHCTB C
onHol mepemenHoW. KBanmparneie HepaBeHcTBa. ['padmueckasi MHTEpIIpeTanysi HEPABEHCTB U CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

DOYyHKIUT

KBagparuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [Tapabona, KoopauHATHI BEPIIMHBI Tapa0OJIbl, OCh
CUMMETpPUHU TTapadoIIbI.

Ipadukn dyskmmii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || 1 ux cBoiictsa.

YucaoBbIe MOCIEI0BATEILHOCTH H IIPOrPecCUH

[TonATHE YMCIOBOM MOCIEAOBATENFHOCTH. 3aJaHKE MTOCIIEI0BATEIBHOCTH PEKYPPEHTHON (popmymoi
u GopMyIoii N-ro 4ieHa.

Apudmernueckas u reomerpuyeckas mnporpeccud. Popmynbl N-ro uwieHa apupMeTHUEeCKOr u
rE€OMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne wieHOB apu(hMETHIECKON U TEOMETPHUIECKOM MPOTPeCcCHii TOUKaMU Ha KOOPIWHATHOM
IJI0CKOCTH. JIMHEHHBIN U 9KCTIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLEHTHI.

PA3JAEJL 3. IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

3.1. JUUHOCTHBIE PE3YJIbTATbBI
JIn4HOCTHBIE pe3y/IbTaThl OCBOECHUS NPOrpaMMbl y4eOHOro Kypca «Anredpa» XapakTepu3yroTcs:

1) naTpuoTHYecKoe BOCIIUTAHUE:

IMPOABJICHUCM HMHTCPECA K IIPOULIOMY MW HACTOALIEMY pOCCPIfICKOfI MaTe€MaTuKH, LIECHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSAM POCCUMCKUX MAaTeMAaTHUKOB M POCCUMCKON MaTeMaTH4eCKOM IIKOJbI, K
UCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kaaHCcKoe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH IpakKJaHWHA M Peasi3al[ii €ro MpaB, MPEACTaBICHUEM
0 MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABJICHUMN, IPOLIETYP TPAKIAHCKOTO
o01miecTBa (HampuMep, BEIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO 3TUYECKUX MPOOIeM, CBSI3aHHBIX C
MPAKTUYCCKUM IMPUMCHCHUEM I[OCTI/I)KGHI/Iﬁ HayKH, OCO3HaHUCM BaXHOCTU MOPAJIbHO-ITUYCCKUX
IMPUHIIUIIOB B ACATCIIbHOCTHU y‘IéHOFO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHUE€ B PEUICHUM NPAKTUYECKHUX 3aJad MaTeMaTH4ECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BOKHOCTH MaTEMaTHUYECKOT0 00pa30BaHMs HA MPOTSHKEHUU BCEH KUZHH IS
yCHeuHoM npodeccruoHalbHOM EeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BEIOOPOM
U TOCTPOCHUEM WHAMBHIYATLHON TPAaeKTOPHH OOpa30BaHMs U JKU3HEHHBIX IJIAHOB C yYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCTIUTAHME:

CIIOCOOHOCTBIO K 3MOIMOHATBHOMY M JCTETHUYECKOMY BOCTIPHUSITHIO MaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHUN, YMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 IO3HAHUS:

OpHUEHTAIINEH B JIEATEIHbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTaBICHHI 00 OCHOBHBIX
3aKOHOMCPHOCTAX pPa3sBUTHUA YCIOBCKA, MPUPOJAbI U O6HI€CTBa, IOHUMaHHEM MaTeEMaTHYECKOU HAayKH KakK
chepsl YeTOBEYECKON NIEATEILHOCTH, JTANOB €€ pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHS IUBHIA3AIUH,
OBJIaACHUEM S3BIKOM MATEMATUKU U MaTeMaTUYEeCKOU Ky.HbTypOﬁ KakKk CpCACTBOM IIO3HAHUA MHUPa,
OBJIAACHUEM HpOCTCfIH.IPIMPI HaBbIKaMU I/ICCJICI[OBaTeJII:CKOP'I ACATCIIbHOCTH,



6) ¢usuueckoe BocnUTaHHMEe, (OPMHPOBAHUE KYJIbTYPbl 310POBbSi M 3MOLMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IIPUMEHATh MaTe€MaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10pOBbs, BEICHUS
3JI0pOBOT0 00pa3a >KU3HH (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, pErysipHas
¢bu3nyecKas akTUBHOCTb ), CPOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHu, MPU3HAHKEM CBOETO IpaBa Ha OIUOKY
U TaKOT0 K€ IIpaBa JIPYyroro 4ejJoBeKa;

7) 3Kos10THYECKOEe BOCTIUTAHME:

OpHUEHTaIlMel Ha MPUMEHEHUE MaTeMaTHYeCKIX 3HAHUM JUIsl pelIeHus 3a/1a4 B 00JIaCTH COXPAaHHOCTHU
OKpY>Karollen cpeipl, IIIaHUPOBAHUS TOCTYIIKOB U OLICHKH WX BO3MOXHBIX MTOCIIEACTBHI ISl OKpYXKaIOIIei
Cpenbl, 0CO3HAaHUEM TTI00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOIeM U MyTel UX perieHus;

8) ajanTauus K M3MEHAIIIUMCS YCJIOBUSIM COIMATbHOM M IPUPOJIHOM Cpe/bl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONMPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NIEATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS y APYTUX JOJEH,
PUOOpPETaTh B COBMECTHOM JIEATEIIFHOCTH HOBBIC 3HAHWSI, HABBIKA U KOMIICTCHIIMU U3 OTIBITA IPYTHX;

HE0OXOIMMOCTBIO B ()OPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4HCIIe (DOPMYITHPOBATH HJICH, TTOHSITHUS,
TUIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX, 0CO3HABATH Ae(PUIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, IIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHUTYAaIUMIO Kak
BBI30B, TPEOYIONINI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMBIC PEIICHUS U JICHCTBUSA, (OPMYITUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

3.2. METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jlornyeckue AeicTBUA:

BBISIBIISAITh M XapaKTepU30BaTh CYLIECTBEHHbIE TNPU3HAKM MaTeMaTHMYeCKUX OOBEKTOB, IOHITHH,
OTHOIICHUN MEXAY MOHATHAMH, GOPMYIUPOBATH ONPEEICHUS MOHATUH, YCTaHABIUBATh CYILIECTBEHHBIH
MpU3HAK KJIACCU(PUKALMU, OCHOBaHUS /17151 0000IIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN34;

— BOCIIpUHUMAaTh, (QOPMYJIMpPOBaTH U  IPEOOpPa3OBBIBATh  CYXKICHMS: YTBEPAMTEIbHBIE U
OTpHILIaTENIbHbIE, €TUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

— BBIABJIATh MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M U MPOTHBOpEUHs B (haKTax, JaHHbBIX,
HAOJMIOACHUAX U YTBEPXKICHUAX, IpeJylaraTb KPUTEPUHM JUIs BBIABIECHUS 3aKOHOMEpPHOCTEH H
IIPOTUBOPEYUI;

— JenaTb BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKM, JEOYKTHBHBIX W HMHIYKTHUBHBIX
YMO3aKJIIOUE€HUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

— pa30uparb J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSIMbIE U OT POTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO ~ HECIIOKHBIE ~ JIOKa3aTeNbCTBA  MaTeMaTH4eCKUX  (PakToB,  BBICTpauBaTh
apryMeHTaluio, MPUBOIUTh TNPUMEpPbl U  KOHTPIPHUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxieHus;

— BBIOMpaTh cnocod pemeHuss y4eOHOM 3amaduu (CpaBHHMBATh HECKOJIBKO BapHaHTOB pEIICHHUS,
BbIOMpPATh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHEB).

— ba3oBble ucciiegoBareabcKue AeiicTBUSA:

— HCHOJB30BATh BOIPOCHI KaK MUCCIE0BATENIbCKUNA HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOIIPOCHI,
¢bukcupyomue IpoTUBOpEUHe, MpodIeMy, CaMOCTOATENIBHO YCTAHABIMBATh MCKOMOE U JAHHOE,
(bopMHpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHIO, MHECHHE;



— MPOBOJAUTH MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAaHY HECIIOKHBIA SKCHEPUMEHT, HEOONbIIOe
HCCIIEIOBAaHUE II0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKIY COOOM;

— €aMoCTOATENbHO (HOpMyIHpoBaTh OOOOIIEHUS U BBIBOABI IO pe3yJbTaTaM IMPOBEIEHHOIO
HaAOJIOACHNUS, UCCIEIOBaHMS, OICHUBATH JOCTOBEPHOCTH IMOJYYEHHBIX pPE3yJIbTaTOB, BBHIBOJIOB U
000011eHMIT;

— MPOTHO3MPOBATH BO3MOXKHOE pa3BUTHUE IPOILIECCA, A TAKXKE BBIJABUIaTh IPEAIOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

— Pa6ora ¢ nndgopmanmeii:

— BBIABJIATH HEJJOCTATOYHOCTb M U30BITOYHOCTh MH(POPMALINH, JAHHBIX, HEOOXOIUMBIX ISl pEIICHUS
3a/1a4y;

— BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W WHTEPIPETHPOBATH MH(OPMAIMIO PA3TUUYHBIX
BUJIOB U (POPM NpEACTABICHUS;

— BbIOMpaTh QopMy mpeacTaBiIeHUs WHGOPMAIMK U WUTIOCTPUPOBATH PEIIaeMBbIC 3a/1a4l CXEMaMH,
JrarpaMMaMy, MTHOM rpaduKoi 1 uX KOMOUHALUSIMU;

— OLIEHUBATh HAAEKHOCTh MHPOpPMALMM [0 KPUTEPHUSM, MPEIUIOKEHHBIM  YUYUTEIEM WU
c(OpMyYJIHPOBAHHBIM CAMOCTOSTEIBHO.

— KoMMyHHKaTHBHBIE YHHBepcaJbHble y4eOHble AelicTBUS:

— BOCHIPUHUMATH U (OPMYIHPOBATH CY)KACHUS B COOTBETCTBUU C YCIOBHSIMH M IIENISIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/ly PELICHMs 3a/1a4i, KOMMEHTUPOBATh IIOJyYEHHBIH PE3YJIbTAaT;

— B Xo7ie 00CYyX/IeHUs 3a/1aBaTh BOIPOCHI 110 CYILECTBY 00CYXJ1aeMOi TeMBbl, MPOOIEMBbI, perIaeMoil
3a/la4yM, BBICKA3bIBATHh MJIEW, HALICJICHHBIE HA NOMCK PELIEHUS, CONOCTABIATh CBOM CYXICHMS C
CYXJCHUSIMH JPYrUX YYaCTHHUKOB Juajora, OOHapyKHMBaTh pa3IM4Me€ U CXOJCTBO MO3MIIMH, B
KOPPEKTHOH (popMe GopMyIupOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHMUS;

— MPEACTaBIATh  PEe3yNbTaThl PpELICHUS 3aJauM, OSKCIEpUMEHTa, MCCIEJA0BaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMaT BBICTYIJICHUS C YYETOM 3aJay MPE3eHTAluu U 0COOEHHOCTEH
ayIUTOPHH;

— TOHMMATh M KCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON U MHAMBUAYAIbHON pabOThl IPHU peIIeHUN
y4eOHBIX MaTeMaTHYECKUX 3ajiay;

— NPUHUMATh 1LI€Jb COBMECTHOW JAESTENbHOCTH, IJIAHUPOBATh OPraHMU3AlMI0 COBMECTHOM padoThI,
pacripenenath BUIbI paboT, JOrOBapUBAThHCs, 00CYXkIaTh MPOLECC U pPe3yibTaT paboThl, 0000IaTh
MHEHHUS HECKOJIBKHX JTIONICH;

— Y4YacTBOBAaTh B IPYINMIOBBIX (popMax paboThl (00CyxkaeHUsI, 0OOMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U
JpyTHE), BBIMOJIHATH CBOI YacTh padOThl U KOOPJMHUPOBATH CBOU ACUCTBUS C APYTUMHU UJICHAMU
KOMaH/bl, OIICHHBATh KaueCcTBO CBOErO0 BKJIaJa B OOMMHA MNPOIYKT TIO KPUTEPHSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJACHCTBHSL.

— PeryasiTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

— Camoopranu3anus:

— CaMOCTOATENBHO COCTABJIATH IUJIaH, aITOPUTM PEIICHUS 33a7auu (MM €ro 4acTh), BHIOUPATh CIIOCO0
pelieHrs ¢ y4€TOM HMMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATh BapUaHTHI PELICHUI ¢ yu€TOM HOBOI HHPOpMAIIHH.

— CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:



— BIAQJIETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Tpolecca M pe3yibTaTta pelieHus
MaTeMaTU4ecKON 3a/1a4H;

— TPEeABUICTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUH 3a/1a491, BHOCUTh KOPPEKTUBHI B
JEATeILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBHE PE3YJbTaTa JEATEIHHOCTH ITOCTABICHHOHN LIENN M YCIOBUSM, OOBSICHATDH
OPUYMHBl  JIOCTIDKEHHS WJIM HEJOCTIIKCHHUS LeNd, HaXOoAuTh OmHOKYy, J[JaBaTh OIICHKY
PUOOPETEHHOMY OTIBITY.

3.3. HPEAMETHBIE PE3YJIBTATBI

K koH1y 00y4eHus B 7 kj1acce 00y4aroIuics MOJIyduT CIe1yIOIUe IPEIMETHbIC Pe3yIbTaThI:

Yuciia 1 BbIYMCICHUS

BbInonHATe, coueTas yCTHbIE M TUCbMEHHBIE TPUEMBI, apuPMeTHIECKHUE IEHCTBUS C PallUOHAIbHBIMU
YHCIIaMU.

HaxoauTe 3HaYeHUS YMCIIOBBIX BBIPAKEHHH, MPUMEHITH pPa3HOOOpasHbIE CIIOCOOBI M MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILUX OOBIKHOBEHHBIE U IECSTUYHbIE TPOOH.

[lepexoautb OT OAHOHN (POPMBI 3amucu yucend K Apyroi (mpeoOpa3oBbIBaTh AECATUYHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCSITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA.

OKpyrisaTh yucna.

BBINONMHATE NPUKUIIKY U OLICHKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAYEHU I YUCIIOBBIX BBIPAXKCHUH.
BbInonHATE AEWCTBUS CO CTENEHSMU C HaTypajlbHBIMU ITOKA3aTEISIMHU.

[IpuMeHsTh NIPU3HAKK JEIMMOCTH, Pa3I0kKEeHHE Ha MHOKUTEIHN HaTypalIbHbBIX YUCEIL.

Pemarp  NpakTUKO-OPMEHTHUPOBAaHHBIE  3aJadyd, CBS3aHHBIE C  OTHOUICHHMEM  BEJIMYMH,
IIPONOPLNOHAIIBHOCTBIO BEJIMYNH, TPOLIEHTAMU, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHNUS 3a/1a4 C YUETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp3oBathk anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IMPOLIECCE OCBOCHUS
y4eOHOro MaTepuaia.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BoinonHsATe npeoOpa3oBaHus LEI0r0 BEIPAaKEHHsI B MHOTOUJIEH NTPUBEACHUEM IOJJOOHBIX CllaraéMblX,
PacKpBITHEM CKOOOK.

BBINONMHATE YMHOJKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa HAa MHOIOYIEH, IPUMEHSTH
(dbopMyIibl KBaZpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcyiecTBIATh Pa3IoKeHHE MHOTOYICHOB HA MHOYKUTEIIN C TOMOIIbIO BBIHECEHHSI 32 CKOOKH 00111ero
MHOYHTEJIS, TPYNIIUPOBKU CJIaraeMbIX, IPUMEHEHHS (POPMYJT COKpPAIIEHHOTO YMHOXKEHHUS.

[IpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB ISl PELICHUs pa3lIM4yHbIX 3a/Jad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

Hcnonb3oBaTh cBOWCTBAa cTEMeHEHl C HaTypalbHBIMU IOKa3aTeNs MU JJIs  [peoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemrate yMHENHbIE ypaBHEHUs C OJHOM NEPEMEHHOM, IPUMEHSS MPAaBWIA IEPEX0Ja OT UCXOAHOIO
YPaBHEHUs K PaBHOCUIILHOMY eMy. IIpoBepsTh, SIBISETCS JIM YACIIO KOPHEM YPaBHEHHS.

[TpuMensTH rpaduyeckre METOIbI IPH PEILICHUH JTUHEHHBIX YPAaBHEHUH U UX CUCTEM.



[lonOupars mnpumepbl map 4YHCEN, SBISIONIMXCS pPEIICHUEM JMHEWHOTrO YpaBHEHHS C JBYMs
IIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM IUIOCKOCTH TpaduK JIMHEHHOrO ypaBHEHHS C JBYMs I€PEMEHHBIMHU,
MOJIb3YACH TpaKOM, IPUBOAUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemath cucteMbl IBYX JTMHEHHBIX YpPAaBHEHUH C IBYMS IIEpEMEHHBIMU, B TOM YHCIIe TpadUIeCKH.

CocTaBiTh U pelaTh JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUH T10 YCIIOBUIO 331a4H,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33]1a4M [1OJIyYE€HHBIN pe3yJIbTar.

DOYyHKIUHT

N306paxaTh Ha KOOPAUHATHOM MPSMOM TOYKH, COOTBETCTBYIOUIME 33JaHHBIM KOOpAUHATAM, JTY4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YNCIIOBBIC IIPOMEKYTKU Ha alreOpandecKoM s3bIKe.

OTMmeyaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJAWHATaM, CTPOHUTH TpaduKu
nuHeHbIX QyHkuui. Ctpouts rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTH MEXIY BETMYMHAMU: CKOPOCTh, BpEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduyeckuii crmoco® TMpeacTaBieHHs W aHaiau3a wuH(popMmanuu, WH3BJIEKaTh U
MHTEPIPETHPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonity o0yuenus B 8 ki1acce 00y4aromuics MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

Yucna v BbIYMCICHUSA

Hcnonbs30BaTh HauajabHbIE MPEACTABICHUS O MHOXKECTBE JIEWCTBUTENIBHBIX YMCEN ISl CPABHEHMS,
OKpPYTJICHUS U BBIYMCIICHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIIA TOUKAMH Ha KOOPIUHATHON TPSIMOM.

[IpumensaTh mNOHATHE apU(PMETUYECKOrO0 KBaJpPaTHOIO KOPHSA, HAXOAWUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl MPU HEOOXOIMMOCTH KaJbKYJSATOP, BBIIOJHATH NMPeoOpa3oBaHMs BBIPAXKEHHH, coAepKaIIux
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEH.

Vcnonb30BaTh 3anMcy OONBIINX U MaJIbIX YHCE C IOMOIIBIO AECATUUHBIX IpoOel U cTeneHel yncna
10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHATHE CTENEHH C LENbIM IO0Ka3aTeseM, BBIMOJIHATh MPeoOpa3oBaHusl BBIPAXKEHUH,
COJIEPIKAIIMX CTENEHH C LENBIM MOKA3aTEIIEM.

BbINONMHATE TOXK/IECTBEHHBIE NPEOOpa30BaHUSI PALMOHATIBHBIX BBIPAXKEHUH HAa OCHOBE IpaBUII
JeHCTBUI HaJl MHOTOWIEHaMHU U aJireOpandyeckuMH IpoOsiMHU.

PackianpiBaTh KBaspaTHbIN TPEXUIEH HA MHOXKHUTEIH.

[TpumeHsATH TpeoOpa30BaHUs BBIPAKEHHUN JJIS peIICHHs! Pa3InYHbIX 33124 U3 MaTEeMaTHKHU, CMEXHBIX
MPEeIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp sMHeliHbIE, KBaJpaTHbIE YpAaBHEHUs W pallMOHAJIbHBIE YPAaBHEHHS, CBOISIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBomuTe mpocCTEWIINE HCCIECAOBAaHUS YPAaBHEHMM W CHCTEM YpPaBHEHHMH, B TOM YHCIE C
MPUMEHEHUEM TpapUuecKux IMpeacTaBiIeHuil (ycTaHaBiIMBaTb, MMEET JIM YPaBHEHHME WM CHUCTEMa
YPaBHEHUN PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT CIOBECHOH (GOPMYJIHMPOBKM 3agaud K €€ aiareOpanuyeckoil Mojenu ¢ MOMOUIbI0
COCTaBJICHUS] YPaBHEHHUS WM CUCTEMbl ypaBHEHUH, WHTEPIPETHPOBATh B COOTBETCTBHU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

IIpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JUISl CPABHEHMSI, OLIEHKM, peEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW MEPEeMEHHONM M MX CHCTEMBI, J1aBaTh IpaUUecKyl0 HIUTIOCTPALIUI0 MHOXKECTBA
pelIeHn HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUHA

[loHuMaTh M WCHOJIB30BaTh (YHKUMOHAIBHBIC TOHSATHS M S3BIK (TEPMUHBI, CHMBOJHYECKUE
0003HaYeHHS), OTIPENIENATh 3HaYeHUE (DYHKIMH 110 3HAYCHUIO apryMEHTa, ONPENeIsATh CBOMCTBA (DYHKIIUU
1o e€ rpaduky.

Crpouts rpaduku 3J€MEHTapHbIX (YHKIUH BUA:

y = k/x, y=x2,y=x3y =[x, y = VX, OnicBIBaTb CBOMCTBA YHCIOBOH (GYHKIMH 1O e rpaduKy.

K koniy o0yuenus B 9 kjiacce 00y4Jaromuics MoIyduT CIAeIyIOIUe MPEIMETHBIC Pe3yIbTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U yNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALMOHAIBLHBIEC YHUCIIA.

BeimonsaATe apudmerndeckre 1eicTBUS ¢ pallMOHAIbHBIMU YHCIaMU, COUETAasl yCTHBIE U TUCbMEHHBIE
IIPUEMBI, BBIIIOIHATH BBIYMCICHUS C UPPALMOHAIIBHBIMU YUCIIAMM.

Haxonute 3Ha4eHHs CTENEHeN C UEIbIMUA IT0KA3aTeNsIMU U KOPHEW, BBIYMCIIATh 3HAYECHUS YUCIIOBBIX
BBIPAYKECHHUIA.

OKpyryATh [€HCTBUTEIIBHBIE YHWCIA, BBIIOJIHATH NPUKUAKY pE3yJbTaTa BBIYUCICHUMN, OLIEHKY
YHUCJIOBBIX BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemiate inHeHbIE U KBaJpaTHbIC YpaBHEHMsI, ypaBHEHMS], CBOJSIINECS K HUM, NTpocTeiine JpooHo-
paloHaIbHbIE yPaBHEHUS.

Pemate cucTeMsl 1ByX JIMHEVHBIX YPAaBHEHHUU € ABYMS IIEPEMEHHBIMU U CUCTEMBI JABYX YPABHEHUH, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBIIACTCS JINHEUHBIM.

Pemate TekcTOBBIE 33aun anreOpanvyecKkuM CIOCOOOM C MOMOIIBbIO COCTaBJIECHUS YpaBHEHHs WU
CUCTEMBI JIByX YPAaBHEHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBomuTh mpOCTEWIINE HCCIECAOBAaHUS YPAaBHEHMM W CHCTEM YpPaBHEHUH, B TOM 4YHUCIE C
NPUMEHEHUEM TpapuuecKux IpeacTaBieHuil (ycTaHaBiIMBaTb, MMEET JIM YPAaBHEHHME WIHM CHUCTEMa
ypaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoYee).

Pemrate nuHelHbIe HEpaBEeHCTBA, KBAaJpaTHbIE HEPABEHCTBA, N300paXkaTh PELIEHHWE HEPABEHCTB Ha
YHUCJIOBOM IPSIMOM, 3aIIMCHIBAaTh PELICHHE C TIOMOIIBI CHUMBOJIOB.

Pemate cucTemMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYANOIIHME KBAJIPaTHOE
HEpaBEHCTBO, U300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHMCIOBOM MpPSIMOM, 3aMUCBIBaTh pEIIEHUE C
IIOMOILIBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUU PA3IMYHBIX 3a7a4.

DOyHKIUH

Pacnio3HaBath (yHKIMHM H3y4eHHBIX BHAOB. lloKa3bIBaTh CXEMaTW4YEeCKH pAaCMONOKEHUE Ha

KOOP/IMHATHOM TI0CKOCTH rpadukoB ¢pyHkuui Buaa: Y = kX, y = kx + b,y = k/x,y =ax2 + bx + ¢, y = x3,
y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHMiT KOIQDUIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth M u300paxaTbh CXeMaTUYeCKU IpaUKu KBaJApaTUYHBIX (YHKIUI, ONMHUCHIBATH CBOMCTBA
KBaJIpaTHYHBIX (DYHKIMH 1O UX rpaduxam.

Pacrio3naBath KBaJpaTHUHYIO (PYHKIIHIO 110 (hopmyIie, MPUBOAUTH TPUMEPHI KBAPATUIHBIX (DYHKITUH
U3 pealibHOM XKU3HU, (PU3UKH, TEOMETPHH.

YucioBble NoC/1€10BaTEILHOCTH U POrpeccuu

Pacnio3naBath apuMeTUYECKyIO ¥ TEOMETPUUECKYIO MTPOTPECCHH TIPU Pa3HBIX COCc00ax 3aTaHuUs.

BbIMONHATE  BBIYMCICHUS C MCIONB30BaHMEM (opMyn N-ro  ujgeHa apupMEeTHYecKod u
FeOMETPUYECKON MPOrPeCCrid, CYMMBI MEPBBIX N YJIEHOB.

N300paxaTh 4ieHbl NOCIeI0BATEILHOCTH TOUKAaMH Ha KOOPIUHATHON TJIOCKOCTH.



Pemrate 3aaun, CBsA3aHHBIE ¢ YMCIOBBIMU NIOCIIEIOBATEIBLHOCTSIMH, B TOM YUCIIE 33a41 U3 pealbHOMI
KHU3HU (C UCMIOJIb30BAHUEM KaIbKYIATOPA, IIUPPOBBIX TEXHOIOTHIA).



PA3JIEJI 4. TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue
Ne (undposbie)
pa3iesioB U TeM KonTposibHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
MporpamMmMbl padoThbI padoTbI
pecypchl
Yucna u
1 BBIYMCIICHHUS. o5 1 3 bubnuotexa [JOK
PanuonansHbie https://m.edso00.ru/7f415b90
qucia
5 Anrebpanyeckue 97 1 4 bubnnorexa [JOK
BBIPAKECHUS https://m.edso0.ru/7f415b90
3 YpaBHeHHUs U 20 1 3 bubnunoreka LIOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
Koopauuate u
4 oa (;fKH 24 1 3 bubnunoreka LIOK
P ) https://m.edso00.ru/7f415b90
DyHKIMU
5 [ToBTOpEHUE U 6 1 1 bubmuoteka [IOK
000061IeHNE https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB IIO 102 5 14
I[TPOT'PAMME
8 KJIACC
HaumeHoBaH JJIeKTPOHHbIE
KounyecTBO 4acoB
ue pas3aesoB U (undposbie)



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

TeM oOpa3oBaTe/ibHbIE
No NIporpaMmmsl pecypchl
n/
1 Bceer KonTpoasu IIpakTuyeck
0 ble padoThbI ue padoThbl
Yucna n
bubmuoreka [JOK
BBIYHCIICHUS.
15 0 2 https://m.edsoo.ru/7f417
KBanpatubie
af8
KOpHH
Yucna u
BBIYUCIICHHUS. bu6mmoreka [IOK
Crenens ¢ 7 0 1 https://m.edsoo.ru/7f417
LEJIBIM af8
MoKa3areieM
Anrebpanyeck
ue bu6mmoreka [IOK
BBIPAKCHUS. 5 1 0 https://m.edsoo.ru/7f417
KBanpatusrit af8
TPEXUIIEH
Anrebpanyeck
ue bu6mmoreka [IOK
BbIpAKEHUS. 15 1 2 https://m.edsoo.ru/7f417
Anrebpanyeck af8
ast IpoOb
YpaBHeHus u
HEDABCHCTEA bu6mmoreka [IOK
P ' 15 1 2 https://m.eds00.ru/7f417
KBagparusie
af8
ypaBHEHUS
YpaBHeHus u
bubmuoreka [JOK
HEPaBEHCTBA.
13 1 2 https://m.edsoo.ru/7f417
Cucremsl
. af8
ypaBHEHUH
VYpaBueHus u bubnmoreka [JOK
HEpaBEHCTBA. 12 1 2 https://m.edsoo.ru/7f417
Hepasencrtaa afg
OYHKIHH. bubnuorexa [IOK
OcHoBHbIE 5 0 1 https://m.edsoo.ru/7f417

TIOHATHUSA

af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

OyHKIUH. bubnmoreka [JOK
9 Yuciossle 9 1 https://m.edsoo.ru/7f417
byHKIIUN af8
HoBTObEHIE 1 bubmuoreka [JOK
10 p 6 1 https://m.edsoo.ru/7f417
00001IEHNE
af8
OBIIEE
KOJIMYECTBO
YACOB IT1O 102 14

[TPOT'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HanmeHnoBanme
(undposbie)
n/ pa3s/ie/ioB U TeM Becer  KourtpoubH Ipakruyec
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI KHe padoThl
pecypcsbl
Yucna u
bubmuorexa [JOK
BBIYHCIICHUSI.
. 9 0 2 https://m.edsoo.ru/7f41
JlelicTBUTEIbHBIE 9408
yucia
YpaBHeHus u
HEpPAaBEHCTBA. bubnuorexa [JOK
YpaBHeHus ¢ 14 1 2 https://m.edsoo.ru/7f41
OJTHOH 9d08
MePEMEHHOM
YpaBHeHus U
bu6mmoreka [IOK
HEpaBEHCTBA.
C 14 1 2 https://m.edsoo.ru/7f41
UCTEMBI ) 9d0s
ypaBHEHUM =
VYpaBHeHus u bubnuorexa [JOK
HEpPaBEHCTBA. 16 1 3 https://m.edsoo.ru/7f41
Hepasencrtsa 9d08
bu6mmoreka [IOK
OyHKIIUU 16 1 3 https://m.edsoo.ru/7f41
9d08
YUucoBkie bu6nmoreka [JOK
MOCJIeIOBATEIHHO 15 1 3 https://m.edsoo.ru/7f41
CTH 9d08
[ToBTOpEHME,
oGoGmere bu6mmoreka [IOK
’ 18 1 4 https://m.edsoo.ru/7f41
CUCTEeMaTH3aIus
. 9d08
3HaHUI
OBIIEE
KOJIMYECTBO
102 6 19
YACOBIIO

[TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

PA3JIEJ 5. YHEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

5.1. OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYHEHUKA

1. Anre6pa, 7 knacc/ Jlopodees I'.B., CyBoposa C.b., byanmosuu E.A. u npyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»
2. Anre6pa, 8 kinacc/ Jlopodees I'.B., CyBoposa C.b., byuumosuu E.A. u apyrue,
Axunonepnoe o6mectBo «M3narensbctBo «lIpocsemenue»
3. Anre6pa, 9 knacc/ Jlopodees I'.B., CyBoposa C.b., byaumosuu E.A. u apyrue,

AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

5.2. METOANYECKHUE MATEPHUAJIbBI U151 YYUTEJISA

1.Anre6pa. MeTtoaudeckue peKkoMeHIanuu. 7 Kiacc: yaeOHoe mocodue st o0eoopa3osar.
opraam3anuii / [C. b. CyBopoga, E. A.

bynumosuu,JI. B. Ky3neuosa u ap.]. — M. : [IpocBeienue

2. Anre6pa. Metoanueckue pekoMeHaaluu. 8 kiacc: yueOHoe nmocodue ams o0ieoopa3onar.
opranuzarnuii / [C. b. CyBoposa, E. A. byaumosuy,JI. B. Ky3nernosa u ap.]. — M. :

IIpocsemenue

5.3. HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

SKacc offers@yaklass.ru

VYuau.py info@uchi.ru
https://oge.sdamgia.ru/
https://infourok.ru/

doxcdopa mail@mindbox.foxford.ru

https://oge.sdamgia.ru/



PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

B 7-9 KIIACCAX

PA3JIEJI 1. IOACHUTEJIBHAS 3AIIMCKA
1.1. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

I'eomeTpus Kak OJMH U3 OCHOBHBIX Pa3/IeiIOB IIKOJIBHOM MaTE€MAaTHUKH, UMEIOIINUNA CBOEH LENbIO
o0ecreynTh M3y4eHHE CBOWCTB W pa3MepoB (HUIyp, UX OTHOIICHWH M B3aMMHOE DPACIOJIOXKECHHUE,
OMMUPAETCS HA JIOTMUECKYH, 0Ka3aTEebHYIO JIMHHUIO. [[eHHOCTh M3ydyeHHs T€OMETpUUM Ha YpPOBHE
OCHOBHOTO 001ero o0pa3oBaHusi 3aKIOYaeTcs B TOM, YTO OOYyYarolIMics Y4YUTCS MPOBOAUTDH
JIOKa3aTeJIbHbIE PAcCyKJEHHUs, CTPOUTh JIOTMUYECKHE YMO3AKIKOYEHHUsS, JOKa3blBaThb HNCTUHHBIC
YTBEPKACHUSI M CTPOUTb KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOAUTH PACCYXKIECHUS «OT IPOTHUBHOTOY,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYyITHpPOBaTh OOpPATHBIEC YTBEPKIACHHUS.

BTtopoii nenpro n3ydeHusi reOMeTpHUH SBIISIETCS UCIIOJb30BaHUE €€ KaK UHCTPYMEHTA [PU PELIEHUN
KaK MaTeMaTHYeCKUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEUAIOIINXCS B pealbHOU ku3Hu. O0yvaronuiics
JOJDKEH HAy4YUThCSl ONPENENIUTh I'€OMETPUUYECKYI0 (UIypy, OnucaTh CIOBAMU JAHHBIM 4YEpTEX WU
PUCYHOK, HAaWTH IUIOLIA/b 3€MEIbHOIO y4acTKa, pacCUMTaTh HEOOXOAUMYIO JJIMHY OINTOBOJOKOHHOIO
kabenst unu TpeOyeMble pa3Mepbl Tapaxka [Uisi aBTOMOOWJS. OTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENIbHAS JIMHUS B M3Y4eHUU reomeTpuu. IIpu pemieHuu 3amay NpakTUUECKOro XapakTepa
00yYaroIUICs YIUTCS CTPOUTHh MaTEMATUYECKHE MOJICH PEATbHBIX )KU3HEHHBIX CHUTYallUi, IPOBOJIUTH
BBIUHCJICHHS U OLICHUBATh aJIEKBATHOCTb ITOJIYYEHHOI'O PE3yibTaTa.

Kpaitne BaxxHO MOJYEPKUBATH CBS3M TEOMETPUH C JAPYTUMU Y4YEOHBIMH MpeaMETaMH,
MOTHUBUPOBATh HCIIOJIb30BaTh ONPEIENCHUS T€OMETPUYECKUX (GUTYp U TOHATHH, JEeMOHCTPHUPOBATH
MIPUMEHEHNE TOJYYEHHBIX YMEHMHM B (PM3MKE M TEXHHUKE. DTHU CBSI3U Haubosee sipko BUAHBI B TEMax
«Bektops», «TpuroHoMeTpudeckrue COOTHOIIEHUs », «MeTton koopaunar» u «Teopema [Tudaropar.

1.2. HEJIM U3YYEHUA YUYEBHOI'O KYPCA
— OBJIQJICHUE CUCTEMON T€OMETPUYECKUX 3HAHUM U YMEHUI, HEOOXOUMBIX JIJIsl IPUMEHEHUS B
MPaKTUYECKON AESITEIbHOCTH, U3YUEHUSI CMEXHBIX TUCIUIUINH, IPOAOKEHUs 00pa30BaHMUs;
— (opmupoBaHue nmpeacTaBaeHUH 00 UIeAX U METOaX MaTeMAaTHKH KaK YHHUBEPCAJIbHOIO SI3bIKa
HayKU U TEXHUKH, CPEACTBA MOJCIUPOBAHUSA SBJIIEHUN U IIPOLIECCOB;
— (opMupOBaHHE HAYYHOTO MUPOBO33PEHHUS.

1.3. 3AJJAYHN N3YYEHUSA YYEBHOI'O KYPCA
— CHCTEMaTHYeCKOe N3Y4YEeHHE CBOMCTB reOMETpUUECKUX (DUTYp Ha MIIOCKOCTH,
— (opmMupoBaHUe MPOCTPAHCTBEHHBIX MPE/ICTaBICHU,
— pa3BUTHE JIOTUYECKOTO MBIIUICHUS M TOJTrOTOBKA amnmnapaTa, HEOOXOIMMOTo sl H3Yy4eHUs
CMEXKHBIX TUCIUIUINH ((PU3UKa, YepUeHUe U T.11.) U Kypca CTEpEOMETPUH B CTapUIMX KJlaccax.

1.4. MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

VYueOnsiii Kypc «l'eoMeTpusi» BKIIOYACT CICAYIONIME OCHOBHBIC pa3/eiibl COJEpPIKaHUS:
«["eomerpuueckue (GuUrypbl U X CBOMCTBa», «l3MepeHHe TeoOMEeTpUYECKUX BEIHUUH», «JleKkapTOoBBI
KOOPJAMHATHI Ha TUIOCKOCTHY, «BekToph», «/IBrxkenus miockoctuy, «I[IpeodbpasoBanus mogoous».



Ha uzyuenune yue6Horo kypca «I'eomerpus» oroautcs 204 gaca: B 7 kiacce — 68 gacos (2 4aca B
HeJento), B 8 kitacce — 68 yacoB (2 yaca B Helleno), B 9 kinacce — 68 yacoB (2 yaca B HEZACIIO).

1.5. ®°OPMbI YUETA PABOYEM ITPOT'PAMMBI BOCIIUTAHSI B PABOYEN
ITPOI'PAMME YYEBHOI'O KYPCA

— noOyXJIeHHE 00YYAIOIINXCS COONI0IATh HA YPOKE T€OMETPUH OOIICTIPHHATHIC HOPMBI [TOBECHUS,
npaBuiia OOMICHHS CO CTapuiMMH  (MIE€AarorH4eCKUMHU PaOOTHUKAMH) W CBEPCTHHKAMHU
(oOy4arouMucs ), MPUHLIUIBI y4eOHOW AMCHUIUIMHBI CAMOOPTaHU3AIUH.

— NOpUBJICYCHUE BHHUMaHHs OOYYArOIIMXCSA K IIEHHOCTHOMY acCIeKTy H3y4aeMbIX Ha YypoKax
NpEJMETOB, SIBICHUN, COOBITHI dYepe3: OOpalleHHe BHUMAHUS Ha HPABCTBEHHBIC AaCIEKTHI
Hay4HBIX OTKPBITHI, KOTOpbIE M3Yy4alOTCA B JAaHHBIH MOMEHT Ha ypOKE; Ha INpeICTaBUTENEH
YUYCHBIX, CBSI3aHHBIX C W3y4aeMbIMHU B JTaHHBI MOMEHT TeMaMH, Ha TOT BKJIaJ, KOTOPBIH OHH
BHCCJIM B Pa3BUTUC Hanreu CTpaHbl 1 MHpPaA, HA IIOCTOIZHBIC noAapaxaHusi NpuMEPbI UX KU3HU, HA
MOTHBBI MX ITOCTYITKOB;

— HCIOJIB30BaHNE BOCIIUTATEIHHBIX BOZMOXKHOCTEH COIepKaHUs T€OMETPHH U POPMUPOBAHUS Y
00y4aromuxcss POCCUUCKUX TPATUIMOHHBIX TyXOBHO- HPABCTBEHHBIX M COLMOKYJIBTYPHBIX
[ICHHOCTEH Yepe3 mo00p COOTBETCTBYIOIINX 3aja4 ISl PEIICHHs, POOIEMHBIX CUTYAIMH JIJIsI
00CYXICHUS B KJIACCE; BKIIIOUCHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPBIC TOMOTAIOT MOIEPKATh
MOTHBAILUIO 00YYAIOMIMXCS K MOIYUYCHHIO 3HAHUH, HATaXKMBAHUIO MEKJIUNYHOCTHBIX OTHOIICHUH
B KJIacCe, IIOMOTAIOT YCTaHOBJICHUIO T0OpOKeIaTebHON aTMOCc(ephl BO BpeMs YpOKa,

— MNpPUMEHCHHWE Ha YPOKE HMHTEPAKTUBHBIX (OpM pabOThI, CTHMYIUPYIONIMX MO3HABATEIbHYIO
MOTHBALIUIO OOYYArOIIUXCs; MPUMEHEHHE TPYIIOBOM pabOThl WM paboThl B Mapax, KOTOPbIE
CIOCOOCTBYIOT PAa3BHTHIO HAaBBIKOB KOMAaHIHOW pabOThl M B3aUMOACWUCTBUIO C APYTHMH
o0y4aroIuMucs;

e BI)I60p 1 UCIIOJIB30BAHUC HA YpOKaX recoMETprun METOA0B, METOJIUK, TeXHOJ’IOFHfI, OKa3bIBAIOIIINX
BOCIIUTATEIILHOE BO3/ICHCTBUE HA INYHOCTh B COOTBETCTBUHU BOCIIMUTATEIILHBIM UJICAJIOM, LIEIBIO U
3aia4yaMi BOCIIMTaHUA, HWHUIHUUPOBAHWUEC W IIOAACPIKKA I/ICCJ'IGI[OBaTeJ'IBCKOI\/'I JCATCIIBHOCTHU
IIKOJIbHUKOB B JOPME BKJIFOUEHUS B YPOK TEOMETPUH PA3IMYHBIX UCCIICIOBATEIBCKHUX 3aIaHUI 1
3aj1a4, 4TO JaeT BO3MOYKHOCTh O0YJaIONUMCS TPHOOPECTH HABBIKK CAMOCTOSTEIHBHOTO PEIICHHUS
TEOPETUYECKON  TpoOIeMbl, TEHEpUPOBaHUS U  O(OPMIICHHUS COOCTBEHHBIX THIIOTE3,
YBAXUTCIIbHOTO OTHOMICHUSA K UYKHUM HUICAM, HY6J'II/I‘~IHOFO BBICTYIUUICHUA, apr'YMCHTUPOBAHUA U
OTCTaMBaHUs CBOCH TOYKH 3PEHHS,;

— YCTAHOBJICHUC YBAXKUTCJIBbHBIX, JOBECPHUTCIIbHBIX, He(i)OpMaﬂI)HI)IX OTHOHICHHfIMe)KI[y YUYUTCIIEM U
Y4E€HHUKaMHM, CO3JaHie Ha yPOKaX SMOLIMOHAIbHO-KOM(MOPTHOU cpeibl.

PA3JIEJ 2. COAEP)KAHUE YYEBHOI'O KYPCA
2.1. KPATKASA XAPAKTEPUCTUKA COIEPXAHUSA YYEBHOI'O KYPCA IIO
KAXKAOMY TEMATHYECKOMY PA3JIEJY
7 KJIACC
HavanpHple mnoHATHS reoMmerpuu. Touka, mpsiMas, OTpPe30K, Jyd. Yroa. Buael yrios.
Beptukansable U cMexHble yribl. buccektpuca yria. Jlomanas, MHoroyrosnsHuk. IlapamiensHocTs 1
MEPIEeHIUKYJIIPHOCTD MPSIMBIX.
Cummerpuunble @urypbl. OCHOBHBIE CBOMCTBAa OceBOM cummeTpuu. [Ipumepsl cuMMmerpuu B
OKPY’KaroIlleM MUpE.
OCHOBHBIE TIOCTPOEHHUS C MOMOULIBIO LUPKYJIS U JHUHEWKH. TpeyronbHUK. BeicoTa, menuana,
OuMCCeKTpuca, MX CBOMCTBA.
PaBHOOEIpEHHBIN 1 pABHOCTOPOHHUN TPEYroJbHUKW. HepaBeHCTBO TpeyrojbHHKA.
CBoiicTBa M MpU3HAKU paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipi3Haky paBeHCTBA TPEYTOJIbHUKOB.



CBolicTBa M MPHU3HAKK MapaJUieTbHbIX NpAMbIX. CyMMa yrioB TpeyrojibHHMKa. BHenmHue yribl
TPEYrOJIbHUKA.

[IpssmoyronbHblii  TpeyrosbHUK. CBOMCTBO  MEAMAaHbl  NPSAMOYTOJBHOTO  TPEYrOJbHUKA,
IIPOBEIEHHON K runoteHyse. lIpusHaku paBeHCTBA MPSAMOYTOJIBHBIX TPEYrOJbHUKOB. [IpsiMoyrosbHbii
TPEyroJibHUK ¢ yriioMm B 30°.

HepaseHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopeMa
0 OoJbIIeM yriie U O0JIbIIeH CTOPOHE TPeyroyibHUKA. [lepneHuKysip 1 HaKJIOHHAS.

I'eomeTprueckoe mecTo TO4YeK. buccekTpuca yria U cepelMHHBIN NEPIEHIUKYIAP K OTPE3KY Kak
TrE€OMETPUYECKUE MECTA TOUEK.

OKpy’>KHOCTb U KpYT, XOpJla U AUAMETpP, UX CBOWCTBA. B3auMHOE pacnoyioxkeHUe OKPYKHOCTU U
npsimoi. KacatenbHas M cekymias K OKpYKHOCTH. OKpYyKHOCTb, BIIMCaHHas B yroi. BmucanHas u
OIIMCaHHAasl OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpauku. llapamnenorpamm, ero mnpusHaku W CBOMCTBA. YacTHbIE cilydau
napajiesIorpaMMoB (IIPSAMOYTOJIBHUK, pOMO, KBaJipaT), X MPU3HAKHU U cBoicTBa. Tpanernus, paBHOOOKas
Tparnenus, e€ CBOMCTBa U Npu3Haku. [IpsmoyroabHas Tpanenus.

Meron ynBoenuss meauanbl. LlenTpanbHas cummerpus. Teopema @aneca U Teopema o
IIPOIOPLIMOHANIBHBIX OTpE3Kax.

CpenHue TMHUU TpEYroibHUKA U Tpaneuuu. LlenTp Macc TpeyrojabHHKa.

[Tonobue tpeyronpHUKOB, KoddduimeHT noaodus. IlpusHaku momodus TPEyroJbHUKOB.
[Ipumenenue no1o0ust py pelIeHUH IPAKTUUYECKUX 3ajau.

CpoiicTBa 1uIOmIa e reomeTpuyeckux @uryp. Dopmynabl Uid IJIOMEAAM TPEYroJbHUKA,
napajesnorpamMma, pom6a u tpamnenuu. OTHOIIEHHE IUI0Iaaei Mo100HBIX GUryp.

Beruucnenue miomanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakTUUECKUX 3aay.

CuHyCc, KOCHMHYC, TaHI€HC OCTpOTrO YyIjla TNpSIMOYToJbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXK1eCTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

BrnincaHHBIE M LIEHTPAJIBHBIE YIUIBI, YTOJ MEXY KacaTelbHON U XOPAOH. YTJIbl MEXAY XOpAaMu U
CeKylIMMHU. BrucaHHble U ONUCaHHBIE YETHIPEXYrOJbHUKU. B3aummHOe pacnonoxeHue AByX
okpykHoctelt. Kacanue okpykHoctend. O01Ime KacaTelbHbIE K IByM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TanreHc yriioB or 0 mo 180°. OCHOBHOE TPHUIOHOMETPUYECKOE TOXKAECTBO.
®opMyIbl TPUBEJCHHUS.

Pemenue TpeyronpHuKoB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB. Perienne npakTH4ecKux 3a1a4y
C MCTIO0JIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanne momobus. [lomobre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o Mpou3BEAEHUN OTPEZKOB XOPJI, TEOPEMBI O IPOU3BEICHUM OTPE3KOB CEKYILUX, TEOpEMaA
0 KBaJIpaTe KacaTeJIbHOM.

Bexrop, qnmna (MOIysIh) BEKTOpa, COHANIPABICHHBIC BEKTOPHI, MPOTHBOTIOIOKHO HAIIPABICHHBIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMU HajJ BeKTopaMu. Pa3znoxeHue
BEKTOpa IO JIBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CKansipHOE IPOU3BEIECHUE
BCKTOPOB, NPUMCHCHHUC JIs1 HAXOXKJACHUA IJIUH U YIJIOB.

JlekapTOBbl KOOpAMHATBI HA IJIOCKOCTH. YPAaBHEHUS NPSIMOM M OKPYKHOCTHM B KOOpJIMHATaXx,
IepeceyeHne OKPY>KHOCTEN U NPsIMbIX. MeTol KOOpIMHAT U €ro MPUMEHEHHE.



[IpaBuibHBIE MHOTOYrONbHUKH. J[nMHA OKpyXHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYyxkHocTel. [limomans kpyra, ceKTopa, CerMeHTa.

JIBIDKEHHSI TUIOCKOCTM W BHYTPEHHHE CHMMETpUM (uryp (9JeMeHTapHbIE INPEICTaBICHUS).
[TapannensHbiii iepenoc. [1oBopoT.

PA3JIEJI 3. INIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIBTATDHI

3.1. JUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaThl OCBOCHHS MporpaMMmbl  ydeObHoro kypca  «l'eomerpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MIPOSIBJIEGHUEM MHTEpeca K IPOIUIOMY M HACTOSIIEMY POCCHUHCKONM MaTeMaTHKH, LIEHHOCTHBIM
OTHOLUEHUEM K JOCTHUKEHUSM POCCHUHCKMX MAaT€MAaTUKOB M POCCUMCKON MaTEMaTHYECKOM IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHM B IPYTHX HayKaX W MPUKIATHBIX cepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBIIOJHEHHIO O0O0sI3aHHOCTEH TpakJaHMHA W pealu3alud €ero Ipas.,
MPEJICTABJICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIICHUH,
MpoLeayp TpaxkaaHckoro oOiiecTBa (HampuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
ATHUYECKUX MPOOJIEM, CBSI3aHHBIX C NPAKTHUUECKUM IMPUMEHEHHEM JOCTHUKEHHM HayKu, OCO3HAHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha AaKTHUBHOE Y4YacTU€ B PEIIEHUU NPAKTHYECKHUX 3a7ad MaTeMaTHYeCKON
HaIpaBJIEHHOCTH, OCO3HAHHEM BaKHOCTU MAaTEMaTH4YEeCKOro oOpa3oBaHMs Ha MPOTSKEHUU BCEW KM3HU
JUTsl YCTICTHON MPOo(deCCUOHATBHON JeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3ZHAHHBIM
BBIOOPOM M NIOCTPOECHHUEM MHJIMBUIYaIbHOW TPAEKTOPUU OOPA30BAHUS U KUZHEHHBIX IJIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO MAaTEMaTHUYECKUX OOBEKTOB,
3aJ1a4, peleHul, pacCyXAeHUH, yMEHHIO BUIETh MaTeMaTUUECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHEHTAaIMel B eITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHbIX MPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, IPUPOJIbI U OOIIECTBA, TOHUMAaHUEM MAaTEMaTHYECKOW HAyKH Kak
cdepbl 4eI0BeUeCKol AeITeIbHOCTH, 3TANoB €€ pa3BUTHS U 3HAYUMOCTHU Ui Pa3BUTHS LUBUIIM3AIUH,
OBJIAZICHUEM S3BIKOM MaTE€MaTHUKH W MaTEMAaTUYECKOM KyJIbTypoW KaK CPEICTBOM II03HAHHUS MHDPa,
OBJIAZICHUEM NTPOCTEHIIIMMH HaBbIKAMU UCCIIEJOBATEIBCKOMN 1€ATEIbHOCTH;

6) ¢usmueckoe BocnHTaHHE, (POPMHPOBAHHE KYJbTYPbl 310POBbSI U JIMOLHOHAJIBHOIO
0J1aronosy4us:

TFOTOBHOCTBIO IMPHUMEHSTh MaTEMaTHMUECKHE 3HAHUS B MHTEPECAX CBOErO 3[0pPOBBS, BEICHUS
3I0pOBOTO 00pa3a JKM3HU (3I0pPOBOE MHUTaHME, COATAHCHUPOBAHHBIA pEXHUM 3aHATHM U OTIbIXa,
perynspHas ¢puznueckas akTUBHOCTh), C(OOPMHUPOBAHHOCTHIO HaBbIKa pedekcuu, IpU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O ke [paBa JPYyroro 4eloBeKa,

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpHEHTAlell Ha MpPUMEHEHHE MaTeMaTHYeCKUX 3HAHWWA [UId pelieHus 3aaad B 001acTu
COXPAHHOCTH OKPY>KAIOLIEH Cpe/ibl, IIIaHUPOBAHMS MOCTYIKOB U OLIEHKH MX BO3MOXHBIX MOCJIEICTBUN
IUIS OKpY’Kalollell cpeqbl, OCO3HAHHEM TJI00aNbHOIO XapaKTepa HKOJIOTUYECKUX MPoOJeM U MyTed ux
peleHus;

8) aganTanus K N3MEHAIIMMCS YCI0BUAM COLHAILHOH M IPUPOAHON Cpelbl:



TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENCIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTHUUECKYIO JEATEIbHOCTb, B TOM YHCIE YMEHHUE YUYUTHCS Yy IPYTUX JIIOACH,
npuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIBITA APYTHX;

HE00XO0AMMOCTBIO B (JOPMUPOBAHUY HOBBIX 3HAHUI1, B TOM uHuciie GOPMYJINPOBATh UJEH, TIOHATHS,
runore3sl 00 OOBEKTaX M SIBICHHUSAX, B TOM YHCJIE paHEee HEU3BECTHBIX, OCO3HABaTh JEPHUIIUTEHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE PAa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAILUIO, BOCIPUHUMATh CTPECCOBYIO CHTYaLUIO KAk

BBI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U eHCTBUSA, (DOPMYIHPOBAThH
Y OLICHUBATh PUCKU U nocieacTus, hopmuposarts onbiT.3.2. METAIIPEJIMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble joruyeckue aeiicTBus:

— BBUIIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB, MOHITHH,
OTHOIICHUNH MEXJy TMOHATUAMU, (POPMYIHPOBATH OMNpPEIECICHUS TOHATUH, YCTaHABIUBATh
CYLIECTBEHHBIN MPU3HAK KiIaccU(UKAIIMKM, OCHOBAHUS AJisi 00OOUICHHUS U CPaBHEHUSI, KPUTEPUH
MIPOBOIMMOTO aHAJIN3A;

— BOCIpUHUMATh, (OopMyIHpoBaTh U MpPeoOpa3oBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIE;

— BBIABIIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUs B (pakTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSX, MPEAIararb KPUTCPUU ISl BBISIBICHHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

— JlenaTth BBIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOU€HHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

— pa30upaTh [I0Ka3aTeIbCTBA MATEMAaTHUUYECKUX YTBEPKICHUU (TIpsIMbIE W OT MPOTHUBHOIO),
MPOBOAUTh  CAMOCTOSITENIFHO  HECIIOXKHBIE  JOKa3aTeNbCTBA  MaTeMaTH4ecKuX  (akToB,
BBICTpAaWBaTh apryMEHTAllUI0, MPUBOAUTH TPUMEPhl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh CMOCO0 pemieHusl y4eOHOU 3amauu (CpaBHHMBATh HECKOJBKO BapHAHTOB pEIICHHUS,
BBIOMPATh HAMOOJIEE OIXOAIINN C YUETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

basoBble ucciienoBare/ibCKie JeHCTBUA:

— HCIIOJIB30BaTh BOIMPOCHl KaK HCCIEIOBATEICKUM HHCTPYMEHT TO3HAaHMS, (OPMYIHPOBATH
BOMPOCHI, PUKCUPYIOIIIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO YCTAHABIMBATH HCKOMOE U
naHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

— TPOBOJUTH MO CAMOCTOSITEIbHO COCTABICHHOMY IUTAHY HECIIOKHBIN HKCIIEPUMEHT, HEOOIbIIOoe
HCCIIEIOBaHNE MO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, 3aBHUCHMOCTEH
00BEKTOB MEXTy CO00ii;

— CaMOCTOATENIbHO (HOPMYITHPOBATH OOOOIIEHHS W BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOTI0JICHUS, KCCIICIOBAHNUS, OIICHHUBAThH JIOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BBHIBOJIOB H
0000IIIeHMI;

— TPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

— Pabora ¢ undgopmanmeii:

— BBIABJIATh HEJOCTATOYHOCTh U H3OBITOYHOCTH WH(GOpPMALMU, AAHHBIX, HEOOXOIUMBIX ISt
pelIeHus 3a/1auH;

— BBIOMpPATh, aHATU3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMAIUIO PA3TUUHBIX
BUJIOB ¥ (JOPM MpeACTaBICHUS;



BBIOMpPATh POpMY MpeacTaBICHIS HHPOPMALIUU U WILTIOCTPUPOBATh pPelIaeMble 331a4l CXeMaMH,
JauarpaMMmaMu, HHOM rpadukoil 1 uX KOMOMHALMSIMY;

OLICHUBAaTh HAA&HKHOCTH HMHGOPMAIMU 1O KPUTEPHUSIM, MPEAJTOKEHHBIM YYHUTEJIEM MU
chOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JelCTBHUA:

BOCIPUHUMATH U (POPMYITHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSMU U LETSIMU OOIICHMS,
SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUSI B YCTHBIX U MUCHhbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PEIICHHUs 3a]]aui, KOMMEHTHPOBATh IMOJYYCHHBIN Pe3yJIbTarT;

B X07Ic 00CYKJICHHSI 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaEMO TEMBI, TPOOIEMBI, PeIIaeMOii
3a]]auu, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA TMOUCK PEIICHUS, COMIOCTABISATh CBOU CYXKIICHHS C
CYXICHHUSIMH JPYTHX YYaCTHHUKOB JHAJIOTa, OOHAPYKMUBATh PAa3JIMUHUe M CXOJICTBO IMO3UIUH, B
KOPPEKTHOH opMe GOopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;

MPEJCTABIATh PE3YybTaThl PEHICHUS 3aJa4d, OJKCIICPUMCHTA, WCCIICIOBAHMS, IPOCKTa,
CaMOCTOSITEIILHO BEIOMPATH JOpMAT BBICTYIUICHHS C YIETOM 3a/1a4 MPE3CHTAIUU U OCOOCHHOCTEH
ayJMTOPUH;

MMOHUMATH ¥ UCTIOIH30BaTh IPEUMYIIIECTBA KOMAaHTHOW ¥ MHIUBHUIYJIbHON paOOTHI IPH PEIICHUH
y4eOHBIX MaTeMaTHYECKUX 3a]1ay;

MIPUHUMATH 1[EJIb COBMECTHOM JICSATEIBHOCTH, IIAHUPOBATh OPTaHU3AIUI0 COBMECTHON padOTHI,
pacrpenenath BUABl pabOT, IOTOBAPHBATHCSA, OOCYXKIATh IPOLECC M Pe3yabTaT pPabOTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIONIEI;

y4acTBOBATh B TPYMIMOBHIX (hopMax paboTsl (00CyxkAeHHSI, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
W JIpyTUE), BBHIMOJHITH CBOIO YacTh Pa0OTHI W KOOPAMHHPOBATH CBOW JICHUCTBUS C JIPYTHMH
qJICHaMHd KOMaH/IbI, OIICHUBATh KAa4eCTBO CBOETO BKJIAJla B OOIIMH MPOIYKT IO KPHUTEPUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranuzanusi:

CaMOCTOSITENTFHO COCTaBISTH IJIaH, AJITOPUTM pEIIeHHUs 3aiadyd (MM €ro 4YacTh), BHIOMpaTh CHOCO0
pelieHrs ¢ Y4€TOM HUMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh W
KOPPEKTUPOBATh BapUaHTHI PELIEHUI ¢ yu€TOM HOBOI MHQOpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJIQJIETh CIOCOOAaMHM CaMOIIPOBEPKH, CAMOKOHTPOJI IIpoliecca M pe3yjibTaTa pelIeHUs
MaTeMaTHIEeCKOM 3a1adu;

MIPeBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUH 3a7jaul, BHOCUTbh KOPPEKTUBBI
B JIEATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAaWJIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa ACSITEIbHOCTH OCTABICHHOM 1I€TU U YCIIOBUSAM, OOBSICHSTh
IOPUYUHBI JOCTHKEHUS] WJIM HEJOCTH)KEHHUsS IeJIM, HaXOAWUTh OIIMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

3.3. HPEJMETHBIE PE3YJIbTATbBI
K koHIy o0yuenus B 7 kjacce 00yJaroImuics MOIyduT CIAeIYIOIUE IPEIMETHBIC Pe3yIbTaThI:



Pacrio3naBaTh M3ydeHHBIE T€OMETPUUECKHE (PUTYpBI, ONPEAENATh UX B3aUMHOE PACIOJIOKEHHE,
M300paxaTh T€OMETPUUYECKUE (DUTYPBI, BEIIOIHATH YEPTEXKH 0 YCIOBUIO 3a7aud. VI3MepsTh TMHEHHbBIE
Y yTJIOBBIE BEJIMYMHBI. Pemarh 3a71aun Ha BHIYUCIICHUE IJTUH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenath TpyOyI0 OLIEHKY JIMHEWHBIX U YITIOBBIX BEJIMYMH IPEIMETOB B pEaIbHOM JKU3HH, Pa3MEPOB
MPUPOJHBIX 00BEKTOB. Pa3inuuate pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUUHBI.

CTpouTh 4epTEkKHU K TEOMETPUUECKUM 3a7auaM.

[Tonp30BaTbCsl MpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HMCIOJIb30BaTh IMPU3HAKA M CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a]1a4.

[IpoBOAUTH JTIOTMUECKHUE PACCYKIECHHS C UCIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEACHHOM K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA, B PEIICHUH T€OMETPUUYECKUX 3a]1a4.

OnpenensTh MapasielbHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEeKyIiasl.
Onpenenars napajjieIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSAHUI OT TOUYEK OAHOW MPSIMOM A0
TOYEK APYrOU MPSMOM.

Pemate 3amaun Ha kieT4yaroi Oymare.

[TpoBOANTH BHIYMCICHUS M HAXOAUTH YHCIIOBBIE M OYKBEHHBIE 3HAUEHHUS YTIIOB B FTEOMETPHUECKHUX
3a/layax C MCIHOJIb30BAHUEM CYMMBbI YIJIOB TPEYIOJbHUKOB M MHOI'OYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MTPH MTEPECCUCHUH JIBYX MapalIeIbHBIX MPSMBIX CEKyIIei. Pemars mpakTudeckue 3a1adun
Ha HAaXO0XKJICHUE YTJIOB.

Bnagers moHATHEM TIe€OMETPUYECKOTO MECTa TOYEK. YMETh ONpeAeNsiTh OUCCEeKTPHUCY yIiia U
CepeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK.

DopMynHpOBaTh OINPEACICHUS] OKPYKHOCTH W Kpyra, XOpAbl U JHaMETpa OKPYKHOCTH,
MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA MPU PEUICHUH 3aa4.

Bragers noHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHHKA OKPYXHOCTH, YMETh HaXOJWUThb €€ LEHTP.
[Tonb3oBaTbes pakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OHON TOUYKE, U
0 TOM, YTO CE€PEeIUHHBIC TIEPIIEHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHON TOUKE.

Bragets nonsiTHEM KacaTeIbHOM K OKPY>KHOCTH, TOJIB30BATHCSI TEOPEMOM O MEePIEHIUKYIISIPHOCTH
KacaTelIbHOW U pajinyca, IPOBEIEHHOIO K TOUKE KacaHUsl.

[Tonb30BaTbcsl MPOCTEUIIMMU T€OMETPUUECKMMHU HEPABEHCTBAMHM, NOHMMATh UX MPAKTUYECKHI
CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHE TTOCTPOSHUS C TIOMOIIBIO ITUPKYJIS U TUHEHKH.

K koH1y 00y4enus B 8 kijacce 00yJaronuiics MOJIy4duT CIEAYIOIINE TPeIMETHBIC PE3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BUJIbI UETHIPEXYTOIBHUKOB, X 3JIEMEHTHI, MOJIb30BAThCSI UX CBOMCTBAMU
MIPHU PEIICHUH TEOMETPUUYECKHX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUKH TIEPECEUCHUSI METMaH TPEYTrobHUKA (IIEHTPA Macc) B PEIICHUH 3a/1a4.

Braners moHsTHEeM cpeqHEN JUHUU TPEYroJibHUKAa U Tpaneluy, MPUMEHSATh UX CBOWCTBA MpHU
peuieHuu reomeTpuueckux 3aaad. [lonbs3zoBarbes TeopeMoit daneca u TeopeMoit 0 MPONOPLUUOHATBHBIX
OTpe3Kax, MPUMEHSITh UX ISl peIIeHUs MPAKTUUECKUX 3a/1a4.

[IpuMeHaTh MpU3HAKU TTOA00US TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[Tonb3oBatbes Teopemoit [ludaropa st pemieHuss TeOMETPUYECKHX M MPAKTUYECKHUX 3ajad.
CTtpouTh MaTeMaTHYECKyH0 MOJI€NIb B MPaKTUYECKHX 3a/ladyaX, CaMOCTOSITENIbHO JENaTh YEpTEX U
HaxOJIUTh COOTBETCTBYIOIUE JJIUHBI.

BrageTs noHATHSAME CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOrO yrila MPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.
[Tonb30BaTbCst STUMM MOHATUSIMU JIJIS1 PEIICHUS IPAKTUUECKUX 3a]1a4.

Beruncnsate (pa3nuyHBIME CIIOCOOAMM) IUIOMIA[h TPEYTOJbHUKA W IUIOMIAA MHOTOYTOJBHBIX
¢duryp (mMomb3ysich, TAe HEOOXOAUMO, KaIbKylIsATOpoM). IIpuMEHATh TOJNy4eHHBIC YMEHHS B
MMPAKTUYECKUX 3a/1a4ax.



Brnaners NOHATUSAMHM BIMCAHHOTO M IIEHTPAJIBHOIO YIIA, UCHOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJIy XopJamH (CEeKyIMMM) U YIJIe MEXIy KacaTelbHOM M XOpAOH NIpU peleHUH
reOMETPUUYECKUX 3ajau.

Bnanerp NOHATHEM OIMCAHHOTO YETHIPEXYrOJbHHMKA, IPHUMEHATh CBOWCTBA OMNMCAHHOI'O
YeThIPEXYTOJbHUKA IIPU PEILICHUH 3a]1au.

[IpuMeHsTh MOy4YEeHHbIE 3HAHMSI HAa IPAKTHKE — CTPOMTh MATEMaTH4YECKUE MOJENIU IJs 3ajad
peanbHON JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C TPUMEHEHHEM Moxo0us u
TPUTOHOMETPUH (TIONIB3YSACH, I/1€ HEOOXOIUMO, KAIBKYIIATOPOM).

K koHIy 00y4eHus B 9 kjacce o0y4yaroIuics MoIyduT CIeAyIOIIne NPeAMETHbIE pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKUE (PYHKIUHU OCTPBIX YIJIOB, HAXOIUTh C MX IOMOIIBIO pPa3IHYHBIC
3JIEMEHTBI IIPSIMOYTOJIbHOI'O TPEYTOJIbHUKA («pELICHHE MPSMOYTOJIbHBIX TPEYTOJIbHUKOBY). Haxoauts (¢
MOMOILBIO KaJbKYJISITOPA) JUIMHBI U YIJIBI JJ11 HETAOJIMYHbIX 3HAYECHUH.

ITonp3oBaTbes GopMysiaMu MPUBEICHHUS M OCHOBHBIM TPUTOHOMETPUYECKMM TOXKIECTBOM IS
HaXO0XIEHHUS COOTHOILIEHUHN MEXy TPUTOHOMETPUUECKUMHU BETUYUHAMHU.

Hcnonb30BaTh TEOpPEMbl CUHYCOB U KOCHHYCOB I HAXOXKJIEHHUS pPAa3IMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pelIeHUe TPEYTOJIbHUKOBY), IPUMEHATh UX IPU PEIIEHUN FeOMETPUUECKUX 3a/1aU.

Brnaners nonsaTusMu npeodpazoBaHus 000K, COOTBETCTBEHHBIX 3JIEMEHTOB MOJA00HBIX (QUTYD.
[Tonp30BaTbCst CBOWCTBAMH 110100 IPOU3BOIBHBIX (PUTYP, YMETh BHIYUCIIATD JJIMHBI M HAXOAUTH YTIIbI
y nojgoOHbIX ¢uryp. IIpuMeHsATh cBOMCTBa MOAOOMS B IMPAKTUYECKUX 3aJadyax. YMETb INPUBOJIUTH
IIPUMEPHI MOJAO0OHBIX GUTYP B OKPYXKAIOIEM MUPE.

ITonp30BaTbes TEOpEMaMu O MPOU3BEIEHUH OTPE3KOB XOp/, O MPOU3BEIEHUH OTPE3KOB CEKYIUX,
0 KBaJpare KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, TOHUMATh UX FTEOMETPUUECKUN U (PU3NYECKUI CMBICIT, TPUMEHSTh UX B
pELICHUH Te€OMETPHUECKUX U (U3NYECKUX 3a]ad. [[puMeHsATh cKalsgpHOe MPOU3BEIEHNE BEKTOPOB JUIS
HaXO0XJACHUA JUIMH U YIJIOB.

[Tonb30BaThbCs METOIOM KOOPJIMHAT Ha IJIOCKOCTH, IPUMEHSTH €T0 B PEILIEHUU T€OMETPUUYECKUX U
MPaKTUYECKUX 3a7a4.

Bnagers NOHATHAMM NPaBUIBHOTO MHOTOYTIOJBHHMKA, [UIMHBI OKPYXHOCTH, [UIMHBI JyT'H
OKPY>KHOCTH U paJMaHHON Mepbl YIJla, YMETh BBIUMCIATH IUIOLIAAb Kpyra u ero dacreil. I[IpumensTs
MIOJIyYE€HHbIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Haxoauts ocu (Wi1n IEHTPBI) CHMMETPpUH (HUTYDP, TPUMEHSTH ABUKEHUSI IUIOCKOCTH B IPOCTEUIIINX
ClIydasix.

[IpyMeHsTh MONy4YEHHBIE 3HAHMSI HAa NPAKTHKE — CTPOUTh MATEMaTHYECKUE MOJAEIW s 3anad
peaibHOM KH3HM M TPOBOJUTH COOTBETCTBYIOUIME BBIYUCIECHHS C TPUMEHEHHEM TMOoJ00us u
TPUTOHOMETPUUECKHUX (YHKIIMH (ITOJIb3YACh, T HEOOXOAUMO, KaJIbKYJIATOPOM).



PA3JIEJI 4. TEMATHYECKOE IINTAHUPOBAHHUE

[TPOTPAMME

7 KJIACC
N HaumenoBan  KoJsmuecTBO 4acoB DJIeKTPOHHbBIE
; He pasiesioB (uudpoBbIe)
n/ Bceer KouTpoibu IpakTHYeCK
H TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThI ue padoThbl
NMPOrpaMMblI pecypchl
[Ipocretimue
TeOMETPUYECK
ue Gurypsl u bubmmoreka [JOK
1 WX CBOMCTBA. 14 1 2 https://m.edsoo.ru/7f41
H3mepenne 5e2e
TEOMETPHYCCK
nX BCJINYUH
R bubmuorexa [JOK
2 eyt 22 1 2 https://m.edsoo.ru/7f41
u
Se2e
[TapamnensHbI
o IIDSMLLE bu6mmorexa [IOK
3 PAMIE, 14 1 1 https://m.edsoo.ru/7f41
CyMMa YTJIOB
Se2e
TpeyrojbHUKA
OKpyXHOCTb
U KpYT. bubnnoreka [JOK
4 ['eomeTpuuec 14 1 2 https://m.edsoo.ru/7f41
KHE Se2e
MOCTPOCHHUS
[ToBTOpEHME, bubnuotexa [JOK
5 00001IeHNE 4 1 2 https://m.edsoo.ru/7f41
3HAHUM be2e
OBIIEE
KOJIMYECTBO
68 5 9
YACOBIIO



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/ pa3esioB U TeM Bcer KonrpoJsbn IIpakTH4eck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoTbl
pecypcbl
YeThinExVIOIbH bu6nmmoreka [IOK
pexyT 12 1 2 https://m.edsoo.ru/7f41
HUKH
7el8
Teopema Daneca
U TeopeMa o
HPOTIOPLHOHAE bubnunorexa LIOK
poHop 15 1 2 https://m.edsoo.ru/7f41
HBIX OTpE3Kax, 7618
MOI00HBIC
TPEYroJIbHUKH
IInomans.
Haxoxxnenue
IIomanaei
IDEVEONLHIKOE 1 bubmuoreka [{OK
peyr 14 1 2 https://m.edsoo.ru/7f41
MHOT'OYTOJIbHBIX
7el8
¢buryp. [Tnomaam
o J0OHBIX
¢uryp
Teopema
TMudaropa i bubnuoreka [{OK
10 1 2 https://m.edsoo.ru/7f41
HaJaja
7el8
TPUTOHOMETPHUU
Ve B
OKPY>KHOCTH.
Brmcannsie u
OITMCAHHBIE bubnmorexa LIOK
YEeTHIPEXyTOJbHU 13 1 2 https://m.edsoo.ru/7f41
ku. KacarenbHble 7el8
K OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEHN
[ToBTOpEHME, bubnuotexa [JOK
0000111eHHE 4 1 1 https://m.edsoo.ru/7f41
3HAaHUM 7el8
OBIIEE
KOJIMYECTBO
68 6 11
YACOBIIO

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

No HaumenoBanu  KoJunvecTBO 4acoB DJIeKTPOHHbIE
; € pa3aesioB u (uudpoBbIie)
n/ Bceer KouTpouabn IpakTHYecK
TeM oOpa3oBaTeJibHbIE
n 0 ble paboThI ue padoTbl
NPOrpamMmbl pecypcbl
Tpuronomerpu
s1. Teopembl
KOCHHVCOB I bubnunorexa LIOK
4 16 1 2 https://m.edsoo.ru/7f41a
CUHYCOB.
12c
Pemenue
TPEYTOJIHLHUKOB
[IpeobpazoBanu
e moao0us. bu6nmorexa LIOK
Mertpuueckue 10 1 2 https://m.edsoo.ru/7f41a
COOTHOIIICHUS B 12c
OKPYKHOCTH
bubmuoreka [{OK
BekTopsl 12 1 2 https://m.edsoo.ru/7f41a
12c
JlexapToBEI bubnmnoreka HOK
KOOPJMHATHI Ha 9 1 1 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12c
[IpaBunpHbIE
MHOTOYTOJIbHUK
u. Jlnuna
OKDYIKHOCTH 1 bubmnoreka IIOK
Py 8 0 2 https://m.edsoo.ru/7f41a
TI0Ia1b
12¢c
Kpyra.
Brruncienne
Ioniaaei
TBiKerus bubmuoreka [{OK
6 1 1 https://m.edsoo.ru/7f41a
TJIOCKOCTH
12¢
[ToBTOpEHME,
o6o6menHe but6mmorekxa [IOK
’ 7 1 1 https://m.edsoo.ru/7f41a
CUCTeMaTH3aIH
. 12c
s SHAHUI
OBIIEE
KOJIMYECTBO
68 6 11
YACOB IO
[MPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

PA3JIEJ 5. YHEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

5.1. OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

1. T'eomerpus, 7-9 xnaccel/ Atanacsu JI.C., Byrysos B.®., Kagomues C.b. u apyrue,

Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»

5.2. METOAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISA

1.I'eomerpus, 7-9 knaccel/ Atanacsu JI.C., byty3os B.®., Kagomines C.b. u npyrue, AknronepHoe
obmiectBo «M3marenscTBO «lIpocBenieHne.

2.I'eomerpusi. MeTonudeckue pekoMmeHaanuu. 7-9 kinace. Y4ae0. mocodue st o0meoopas3onar.
OopraHu3aIui /

[JI. C. AtanacsiH, B. @. byry3os, 0. A. I'nmazkoB u np.]. — M. : [IpocBenienue

5.3. HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. https://m.edso0.ru/8866b724

2. SIKnacc offers@yaklass.ru

3.Yuu.py info@uchi.ru
4.https://oge.sdamgia.ru/
5.https://infourok.ru/

6.®okchopa mail@mindbox.foxford.ru
7.https://oge.sdamgia.ru/



PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTB U
CTATUCTHUKA» B 7-9 KITACCAX
PA3JAEJI 1. HOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM HH(QPOBOM MHpE BEPOSITHOCTh W CTATUCTHKA MPHOOpPETaroT BCE OONBIIYIO
3HAYUMOCTb, KaK C TOYKHM 3pEHUS MPAKTUYECKUX IPWIOKEHUH, TaK U UX pOJIM B 0Opa3oOBaHuUW,
HEOoOXOIMMOM KaXJOMY ueloBeKy. Boszpacraer uucio mnpodeccuil, mpu OBIaJEHUU KOTOPHIMHU
TpeOyeTcst xoporias 6a30Basi IOATOTOBKA B 00JIACTH BEPOATHOCTH U CTATHCTUKHU, TaKas MOATOTOBKA
BaYKHA JIJIS POJIOJKEHUSI 00pa30BaHMsI U JUIsl YCIEIIHOM NMpoQecCuOHANIbHON Kapbephl.

Kaxpiii yenoBek NOCTOSIHHO MPUHUMAET PELIeHHs] HA OCHOBE UMEIOIIUXCS Y HETO JTaHHBIX. A
i 00OCHOBAaHHOTO TPHUHATHS PELICHHS B YCIOBHSX HEIOCTAaTKa WIM HM30bITKAa HH(DOpMAIUH
HEO0XO0MMO B TOM YHCIIE XOPOIIO c(hOpMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHUYECKOE MBIIIJICHHE.

NMenHo mo3TOMYy OCTpO BCTajlla HEOOXOAMUMOCTh CPOPMHUPOBATH Yy OO0yYarommxcs
(GYHKIIMOHATBHYIO TPAMOTHOCTD, BKIIIOUYAIONIYIO B ce0sl B KaueCTBE HEOTHEMIIEMOW COCTaBIISIIOIICH
YMEHHE BOCIIPUHUMATh U KPUTUYECKH aHAIM3UPOBATh HH()OPMAIIHIO, TPEICTABICHHYIO B Pa3IMYHbIX
¢dopmax, MOHMMATh BEPOATHOCTHBIA XapaKTep MHOTHX PEAIbHBIX IPOLECCOB M 3aBHCUMOCTEH,
MIPOU3BOIUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

1.1. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU NMpHUHIMIAMHU cOOpa, aHAIM3a U MPEACTaBICHUS
JaHHBIX W3 Pa3IUYHbIX cdep >KU3HM OoOIlecTBa M ToCylapcTBa NpPHOOIIAaeT 00ydaromuxcs K
oOlIeCTBEHHBIM HHTepecaM. M3ydyeHne OCHOB KOMOWHATOPUKM pa3BUBAE€T HABBIKM OpraHU3allUU
nepebopa W mojcuéTa 4yUClia BapuUaHTOB, B TOM YHWCIIE€ B HPUKIAJHBIX 3ajadaX. 3HAKOMCTBO C
OCHOBaMHU Teopuu rpadoB co3naét MareMaTHueckuil pyHIaMeHT a1 popMUPOBaHUS KOMIETEHIUI B
o0nact MHPOpMATHUKU U LUGPOBBIX TeXHONOrMH. IlpM M3yuyeHUM CTATUCTHUKU U BEPOSTHOCTU
oOoramfaroTcsi MpeACTaBICHUS OOYYalOIIMXCS O COBPEMEHHOM KapTHHE MHpa U METOAax €ro
uccieioBaHus, GopMHpYeTCsl MOHUMAHUE POJIM CTAaTUCTUKM KaK MCTOYHHMKA COLMAIBbHO 3HAYMMOM
MHGpOpMAIIUU U 3aKJIaJBIBAIOTCS. OCHOBBI BEPOSITHOCTHOI'O MBIIIIJICHHUS.

B cootBeTcTBUM C TaHHBIMH LEJISIMU B CTPYKTYpE IIpOrpaMMbl yueOHOTo Kypca «BeposTHOCTh
U CTaTUCTHKAa» OCHOBHOIO 00IIero o00pa3oBaHUsl BbIAEIEHBl CIEAYIOLIUE COJEp/KaTeIbHO-
MeToaudeckue nuHUM: «lIpencraBieHne NaHHBIX M ONUCATENbHAs CTATUCTUKA», «BeposTHOCTHY,
«OneMeHThl KOMOMHATOPUKHY, «BBeneHne B Teopuio rpadosy.

Copepxanue nunuu «lIpeacraBnenue JaHHBIX U ONUCATENIbHAs CTATUCTHKAY CITY>KUT OCHOBOM
i (hopMHpOBaHUS HABBIKOB PaOOTHI ¢ MH(OpPMALME: OT YTEHUS U WHTEpIIpeTaluu nH(OpMalny,
NpEeJCTaBICHHON B TaOiMIax, HAa JuarpaMMax M rpadukax, 10 cOopa, MpeACTaBICHUS M aHAJIN3a
JAHHBIX C HCIIOJIb30BAaHMEM CTATUCTHUECKUX XapaKTEpUCTHK CPEAHUX M pacceuBaHus. Paboras c
JaHHBIMH, oOOydJaroIiuecs y4yaTcsli CUUTBIBATb M MHTEPHPETUPOBATH JIaHHBIE, BBIJIBUraTh,
apryMEHTUPOBAaTh W KPUTHUKOBATh MPOCTEHIINE TUIOTE3bl, pPa3MBILUIATh HaJ (QakTopamu,
BBI3BIBAIOIIMMHM HM3MEHYMBOCTh, M OLIEHMBAaTh UX BIHMSHHE HA PACCMAaTPUBAEMblE BEIUYMHBI M
ITPOLIECCHI.

NHTYynTHBHOE IPEACTABICHUE O CIIy4YalHOW U3MEHYMBOCTH, UCCIIEIOBAHNE 3aKOHOMEPHOCTEMN U
TEHJCHIMA CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOWM JJIsi M3Y4YEHUS TEOPUH BEpOSITHOCTEH. Bosbiioe
3HAQYEHHE MUMEIOT MPAKTHUYECKHUE 3aJJaHUs, B YACTHOCTU OMBITHI C KIIACCHYECKHUMH BEPOSITHOCTHBIMU
MOJIETISIMHU.



[TonsiTHe BEPOATHOCTH BBOAMTCS KaK Mepa MPaBIONoA00us ciydailHoro coObitus. [lpu
M3YYCHHH Y4eOHOro Kypca OOydaromuecss 3HAKOMATCS C MPOCTEHINMMU METOJIaMU BBIYHUCIICHHS
BepOSITHOCTef/'I B cnyqai/’leIx OKCIICPUMCHTAX C PABHOBO3MOKHBIMU 3JJICMCHTAPHBIMU HCXOAAMH,
BEPOATHOCTHBIMHU 3aKOHAMHU, IMO3BOJISIONIMMHU CTaBUTH U pelIaTh Oosiee CIoXHbIe 3a7aun. B yueOHbIi
KYpPC BXOJAT Ha4aJbHbIE MTPEJICTABICHUS O CIIy4YalHbIX BEIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYAIOUIMXCS C MHOXKECTBAMH U
OCHOBHBIMH OIICpalsIMU HAZl MHOXKXCCTBAMU, paCCMAaTPUBAIOTCA NPUMECPBI IPUMCHCHUS AJId pCHIICHUS
3aJla, a TaKXKe UCII0JIb30BAHUS B IPYTHX MAaTEeMAaTUYECKUX KypcaX U Y4eOHBIX MpeIMeTax.

1.2. HEJIX U3YUYEHUSA YYEBHOI'O ITPEIMETA

— ¢opmupoBaHre y 00yqaromuxcs GyHKIIMOHATHHONH TPAMOTHOCTH, BKJIFOUAIOIIEH B ce0s
B KayeCTBE HEOTHEMIIEMOW COCTABIISIONICH YMEHHE BOCIPUHHMATh M KPUTUYCCKH
aHATM3UPOBATH HHPOPMAIIHIO, PEICTABICHHYIO B Pa3IMYHbIX (hopMax,

— IOHHMMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PEaIbHBIX MPOIECCOB M 3aBHCUMOCTEHA,

— MPOU3BOAUTH MPOCTEHININE BEPOITHOCTHBIC PACUETHI.

1.3. 3BAJIAYH U3YUYEHUA YYHEBHOI'O ITPE/IMETA

— 3HAKOMCTBO C OCHOBHBIMH NPUHIMIAMHU cOOpa, aHAM3a U MPEJCTABICHHS JaHHBIX W3
pa3nuyHbIX cep KU3HH OOIIECTBA M TOCYAAapCTBAa MPHOOIIEHHE OOYYaroIUXcs K
OOIIIECTBEHHBIM HHTEPECAM;

— W3YYECHHE OCHOB KOMOMHATOPWKH, pa3BUTHE HABBIKOB OpraHH3alMu Tepedopa H
nmoJicuéTa yuciia BApUAHTOB, B TOM YHCJIE, B IPUKIIAJIHBIX 33/1a4aX;

— 3HAaKOMCTBO C OCHOBaMHM TEOpHHU IpadoB CO3JaHNE MATEMAaTHYECKOTO (yHIaMEHTa JUIs
¢dbopMHpOBaHUS KOMIIETEHIIMI B 00J1aCTH HHPOPMATUKU U IU(DPOBBIX TEXHOIOTUHA;

— oOorarieHne MpeaCcTaBIeHIH yJaliuxcsi O COBPEMEHHON KapTHHE MUpPa M METOJax ero
HCCIIEI0BaHMS;

— (opmupoBaHre MOHMMaHUS POJIM CTATUCTHKH KAaK MCTOYHHKA COIHAIBHO 3HAYMMOM
uHpopmanuu 1 GopMUpoOBaHHE OCHOB BEPOSATHOCTHOT'O MBILIICHHS.

1.4. MECTO YYEBHOI'O ITPEIMETA B YYEBHOM IIVIAHE

B 7-9 knaccax uzyuaercs yueOHbIN Kypc «BeposSTHOCTb M CTaTUCTHKa», B KOTOPBIA BXOJAT
paznensl: «lIpencraBneHne MaHHBIX M ONMCATENIbHAS CTaTUCTHKa», «BeposSTHOCTB», «DIEMEHTHI
KOMOWHATOpHUKNY, «BBegaenue B Teopuro rpadoBy.

Ha uzydenune yue6HOro Kypca «BeposTHOCTb U cTatucTuka» otBoautcs 102 yaca: B 7 kiacce —
34 gaca (1 gac B Hemento), B 8 kimacce — 34 vaca (1 gac B Henenmo), B 9 kiacce — 34 gaca (1 yac B
HEJIEIIO).

1.5. ®°OPMbI YUETA PABOYEM ITPOT'PAMMBI BOCIIUTAHS B
PABOYEWM ITIPOTPAMME YYEBHOI'O KYPCA

— noOyxaeHne oOydarmuxcs coONoaTh Ha ypOKe  OOIIENPHUHATHIE HOPMBI TOBEJIEHUS,
npaBwia OOIIEHHS CO CTapIIMMU (TEeJarorMyeckiMy pa0OTHUKAMHU) M CBEPCTHHUKAMH
(oOy4aronMucs ), MPUHLIUIBI y4eOHOW AMCHUIUIMHBI CAMOOPTaHU3AIUH.

— IpHUBJICYEHUE BHUMaHUSA OOYYalOIUXCAd K LIEHHOCTHOMY acHeKTy H3ydaeMbIX Ha YypOKax
IIPEIMETOB, SIBJICHUH, COOBITHI depe3: oOpallleHMe BHMMAHUS Ha HPABCTBEHHBIC ACIEKTHI
Hay4HBIX OTKPBITUN, KOTOPHIE U3Y4alOTCs B JaHHBIA MOMEHT Ha ypOKE; Ha IIPEACTaBUTEIICH
YUYEHBIX, CBSI3aHHBIX C U3y4a€MbIMH B JaHHBIM MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPBI OHU



BHECJIM B pa3BUTHE HAIEW CTpaHBI M MHUPA, HA JJOCTOWHBIE MOAPANKAHKS IPUMEPHI UX KU3HHU,
Ha MOTHBBI MX TIOCTYITKOB;

— HCIOJIh30BaHUE BOCTIUTATEIHHBIX BOZMOKHOCTEH COJICpIKAHUS TE€OMETPHUH TSI (POPMUPOBAHUS
y 00YYaOIIUXCS POCCHUUCKHUX TPAIMIIMOHHBIX JTyXOBHO- HPABCTBEHHBIX U COI[MOKYIbTYPHBIX
[IEHHOCTEH uepe3 MoA00p COOTBETCTBYIONINX 337124 JIJIS PEIICHUs, MPOOIEMHBIX CUTYyaIlUN JIIs
o0CYXKJeHUSI B Kjacce, BKIOYCHHE B YPOK HWIPOBBIX IPOLEAYP, KOTOpPHIC IOMOTaOT
MOJAJEpKaTh  MOTHBAIMIO  OOyYalOMUMXCS K  MOJIYYCHHUIO 3HAHUM, HATQKUBAHHUIO
MEXJIMYHOCTHBIX OTHOIICHHWH B KJIACCE, IOMOTAlOT YCTAHOBJICHHIO JIOOpOKEIaTeIbLHOM
aTMocdepsl BO BpeMst YPOKa;

— MNpPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThI, CTUMYJIUPYIOIIUX [TO3HABATEIBHYIO
MOTHBAIIMIO O0YYAIOIINUXCS; IPUMEHEHHE TPYIIIOBOM pabOThl MK pabOTHI B Mapax, KOTOPHIC
CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHJHON pabOTBI M B3aUMOJICHCTBUIO C IPYTHMHU
o0y4aromuMucs;

— BBIOOp W WCIIOJIL30BAHWE HA YpPOKaX TEOMETPUHM METOJOB, METOJUK, TEXHOJIOTHH,
OKa3bIBAIOIINX BOCIIUTATEILHOE BO3IEHCTBUE HA TUYHOCTh B COOTBETCTBHUU BOCIIMTATEIHHBIM
HJcalioM, IISJIbIO U 3a7a4aMH BOCITUTAHUS ; HHUIIMMPOBAHUE H MOJIJICPIKKA UCCIICA0BATEIbCKOM
NESATCIILHOCTH IIKOJBLHUKOB B (OpME BKIIOYCHHS B YPOK TCOMETPHH Pa3TAYHBIX
WCCIIEIOBATEIILCKUX 3aJ]aHUi M 33j]ad, YTO JIaeT BO3MOXKHOCTh OOYYaIONUMCS TPUOOpecTH
HaBBIKA CAMOCTOSTEIBHOTO PEIICHUS TEOPETUYECKOW MpOOJIeMbl, TCHEPUPOBAHUS U
oopmieHHsT COOCTBEHHBIX THUIIOTE3, YBAKUTEILHOTO OTHOIICHHWS K YYXHM WJCSM,
MyOIMYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHUS U OTCTaWBaHUS CBOCH TOYKH 3PCHHUS,

— YCTaHOBJICHHE YBa)XKHUTCIBHBIX, JOBEPHUTCIBHBIX, HEPOPMAIbHBIX OTHOIICHUHMEKITY
YUUTEIIEM U YYCHHKAMH, CO3/IJaHKE HA YPOKaX dMOIMOHAIBHO-KOM(OPTHOU Cpebl

PA3AEJ 2. COAEPKAHUE YYEBHOI'O ITPEAMETA

2.1. KPATKASA XAPAKTEPUCTUKA COIAEPKXAHHMA IIPEIMETA 11O
KAXKAOMY TEMATUYECKOMY PA3AEJNY

7 KJIACC

[IpencraBienye AaHHBIX B BHUJAE TaOJMIl, AUarpamM, rpadukoB. 3aroiHeHUE TaONull, YTEHUE U
MIOCTPOCHHUE JuarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbiX). UTeHue rpaduKoB peasbHBIX
nporeccoB. M3BineueHne MHPOpPMALMU U3 AMAarpaMM M TaOJuUI, MCIOJb30BaHME W HHTEpHpeTanus
JAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpefHee apuMeTHyecKoe, MeAHaHa, pa3Max, HauOoJbllee U
HauMeHbIlIee 3HaYeHUs1 Habopa YMCIOBBIX NaHHBIX. [IpuMeps! ciiydyailHONH H3MEHYMBOCTH.

CrayvaiiHplii SKCIIEpUMEHT (OMBIT) M ciyyaiiHoe coOwiTue. BepostHocTh M uactoTa. Poinb
MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B IMPHPOJIE U B o0IecTBe. MoHeTa u urpajibHas
KOCTb B TEOPUH BEPOSATHOCTEN.

I'pad, BepmmHa, pebpo. Crenenb BepmmHbL. Yucino pédep M cCymMmapHas CTENEHb BEPIIHH.
IIpencraBnenue o cBsizHoctu rpada. Lenu u muxisl. [Iytu B rpagax. O6xon rpada (3inepoB myTh).
[IpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenune 3a1a4 ¢ moMomsio rpagos.

8 KUIACC
[IpencraBnenue JaHHBIX B BUJE TaOJIUI, TUarpaMm, rpagukos.
MHOXecTBO, 3JIEMEHT MHOXECTBa, MOAMHOKecTBO. Onepanuu HaJl MHOKECTBAMU: 00bEINHEHHE,
nepeceueHue, JonoiHeHue. (CBoiicTBa  omepauuid  HaJ  MHOMKECTBAMHU:  IE€PEMECTUTENBHOE,



coyeTaTeabHOe, paclpeenuTeabHoe, BKIoueHus. lcnonb3oBaHue rpaduyueckoro mpeacTaBIeHUs
MHO’KECTB JJIs1 OIIMCAHUS PEAJIbHBIX IPOLIECCOB U SBJICHUI, IIPU PELICHUHN 3a/]au.

W3mepenue paccenBaHusl JaHHBIX. Jlucriepcust M CTaHIAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOpOB.
Jluarpamma pacceuBaHMUsl.

DneMeHTapHbIe COOBITHS CiydaiiHOro ombiTa. CiydaiiHple COOBITHS. BeposTHOCTH COOBITHIA.
OnbITBl C PaBHOBO3MOXKHBIMH 3JI€MEHTapHBIMU COObITHsIMH. CiydaiiHpiii BeIOOp. CBsi3b MEXAY
MaJIOBEPOSITHBIMU U TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH B TIPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBoliCTBa JepeBbEB: €IMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCAYEH BEPIIUHBI, CBA3b
MEX/1y YHMCJIOM BepIrH U unciaoM péoep. [IpaBuno ymHoxenus. Pemenue 3amad ¢ momouisbio rpados.

[IporuBononoxueie coObiTus. Jmarpamma Oiinepa. OObeIMHEHHWE W TIEPECEUCHHE COOBITHI.
HecoBmectHbie coObiTusi. @opMyna CIOXEHHS BEpOSTHOCTEH. YcioBHas BepoATHOCThH. [IpaBuiio
ymHoxeHus. HesaBucumbie coOwiTud. [IpencraBienne skcriepuMenTa B BUjie AepeBa. Pemienue 3a1a4d Ha
Hax0JIEHUE BEPOSITHOCTEN C MOMOIIBIO J€PEBa CIIy4ailHOr0 SKCIIEPUMEHTA, IUarpamm Dilsepa.

9 KJIACC

IIpencraBnenue JaHHBIX B BUE TaOJIUL, AUAarpaMM, I'pagKoB, MHTEPIIpETalUs JaHHBIX. UTeHue
U TIOCTPOEHUE TabIUL, JUarpaMm, rpaduKoB MO peanbHbIM JaHHBIM.

[lepectanoBku u (akropuan. Coueranus u yucio coueranuii. TpeyronsHuk Ilackans. Pemenne
3aJa4 C UCHOJIb30BAaHUEM KOMOUHATOPUKH.

I'eomerpuueckas BeposaTHOCTb. CityyaiiHbIi BBIOOP TOUKHU U3 (PUTYPBI HA INIOCKOCTH, U3 OTPE3Ka U
U3 IyTU OKPYKHOCTH.

Ucnpitanne. Ycenex u Heypauya. Cepusi uUclbITaHMW 110 nepBoro ycmnexa. Cepusi HUCHBITaHUN
bepnynnu. BepostHocTH coObITHI B cepuu ucnibiTaHui bepryim.

CrnyuaiiHas BEIMYMHA U paclpeielIeHHe BEPOATHOCTEN. MaTeMaTHUeCKOe 0)KUJaHUE U TUCIIEPCHS.
IIpuMeppl MaTEMaTUYECKOIO OXUIAHUSA KaK TEOPETUYECKOIO CpPEJHEro 3HAYCHUS BEJIIMYUHBIL.
MareMaTrnueckoe OKUJAHNUE U JUCIIEPCHUS CIyYalHOW BEIMYHMHBI «YUCIIO YCIIEXOB B CEPUU MCIBITAHUN
beprymm».

[Tonatue o 3akoHe OoJdbIIMX 4Yucel. M3MepeHHe BepoSTHOCTEH ¢ MOMOIIbI0 4yacToT. Ponb u
3Ha4YeHHUe 3aKOHA OOJIBIIMX YUCell B IPUPOJIE U OOLIEeCTBE.

PA3AEJL 3. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI

3.1. JUYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHSI MMPOTPAMMBI Y4eOHOTO Kypca «BeposTHOCTh M CTaTHCTHKAY
XapaKTEPUIYIOTCS:

1) naTpuoTnYecKoe BOCNIMTAHME:

MPOSIBJIEHUEM HMHTEpeca K MNPOUUIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTUKH, 1I€HHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSAM POCCHUMCKMX MATEMaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJIbI, K
WCIIOJIB30BAaHUIO ATHX JOCTIKEHUH B IPYTrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpaxaaHCKoe H 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BHITIOJTHEHHIO 00sI3aHHOCTEH IpayKIaHIHA U PEalIM3alliy €T0 MPaB, MPeICTaBICHHEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIMOHUPOBAHUS PpA3IUYHBIX CTPYKTYp, SIBJICHHUH, TpoOLETyp
TPaKIAHCKOTO OO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO 3THUYECKHX
npo0yieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHH HayKd, OCO3HAaHHWEM Ba)XHOCTHU
MOPJIbHO-3TUYECKUX MPUHIIMIIOB B I€ITEIILHOCTH YUEHOTO;



3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOMH Ha aKTHBHOE Yy4YaCTHEe B PENICHUH NPAKTHUYECKUX 3a7ad MaTeMaTUYECKOU
HAIpPaBIIEHHOCTH, OCO3HAHMEM BAKHOCTH MATEMAaTHYECKOro 0Opa3oBaHUs HA MPOTSHKEHUU BCEU JKU3HH
VISl YCTICIIHOM MPO(eCCHOHANBHOW NESTETbHOCTH M Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM M MOCTPOSHHEM WHAMBHIYAIBHOW TPACKTOPHH OOpa30BaHUs W )KU3HECHHBIX IUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBHIO K SMOIMOHAJIBHOMY M ACTETUYECKOMY BOCIPHUSITHIO MAaTEMaTHUYECKHUX OOBEKTOB,
3aj1a4, peIIeHU, pacCyKACHUH, YMCHHUIO BUACTh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAIINCH B JEATCIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEJICTaBICHUIA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOIBI U 00IIECTBA, TOHUMAHUEM MAaTEeMaTHYECKON HAYKH Kak
cepbl YeIOBEYECKON NESTEIBbHOCTH, 3TANOB €€ Pa3BUTHSA M 3HAYMMOCTH JUIS Pa3BHTHS [WBUIM3AIINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH M MaTeMAaTHYECKOW KYIbTYpOW KaK CPEICTBOM IIO3HAHHUS MUPA,
OBJIAJICHUEM MPOCTEHIIIMMI HaBBIKAMHU UCCIICIOBATEILCKOMN NEATEIHbHOCTH;

6) ¢usuueckoe BocnuTaHWe, (POPMHPOBAHWE KYJIBTYPHI 310POBbSi M 3MOIMOHAILHOIO
0J1aronoTyyus:

TOTOBHOCTBIO TPHUMEHATh MAaTeMaTUYCCKUE 3HAHHWS B HMHTEPECaX CBOETO 3J0POBbs, BEACHHS
3I0pOBOTO 00pa3a KU3HHU (3I0pOBOE MTUTAHKUE, COATAHCHPOBAHHBIN PEKHUM 3aHATUH U OTABIXA, PEryJIsIpHAs
¢dusnveckas aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HAaBbIKA pe(IICKCHH, MPU3HAHUEM CBOETO IpaBa Ha
OIIMOKY M TAKOTO € MPaBa APYroro 4eJ0BeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

OpHEHTAIINCH Ha TPUMEHEHNE MAaTEeMAaTHICCKUX 3HAHUH JJTs pEIICHHUS 3a/1a4 B 00JIACTH COXPAHHOCTH
OKpYy)KallIllel cpenbl, IUIAHUPOBAHMSI TOCTYIIKOB M OIEHKA WX BO3MOXHBIX TMOCIEICTBUN AJs
OKpYy)Karolllel cpenbl, OCO3HAHHUEM TN00aTbHOTO XapakTepa SKOJIOTHYECKUX MpodieM U MyTed HxX
pelIeHus;

8) aganTanus K U3MEHAIOIIMMCS YCIOBHSAM COIHAILHOM M MPUPOTHOT cpebl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIOBUSX HEOINPENEIEHHOCTH, TMOBBIIICHHIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUYECKYIO0 NeATeIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y OPYTHUX JIOICH,
PUOOpPETaTh B COBMECTHOM JIEATEIIHHOCTH HOBBIC 3HAHWS, HABBIKA U KOMIICTCHIIUN U3 OIBITA IPYTHX;

HE0OXOIMMOCTHIO B (JOPMHUPOBAHUHU HOBBIX 3HAHHIA, B TOM YHCIe (GOPMYITHPOBATH HUICH, TIOHSATHS,
TUMOTE3bl 00 OOBEeKTaxX M SBIEHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABaTh JE(UIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIIMIO, BOCIIPHHHMATH CTPECCOBYIO CHUTYAIIUIO KaK
BBI30B, TPEOYIOMNN KOHTPMEP, KOPPEKTUPOBATH TPHHUMAEMbIC PEIICHHSI M IeHCTBHUSA, (HOPMYIIUPOBATh H
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

3.2. METAIIPEJIMETHBIE PE3YJIBTATHBI
ITo3HaBaTe/IbHbIC YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHUS
ba3oBble JJornueckue AeMcTBUA:

— BBIABJIATH U xapaKTepnsoBaTL CyHIeCTBeHHI)Ie HpI/IBHaKI/I MAaTEMAaTHUYCCKUX O6’B€KTOB, HOHHTPII)'I,
OTHOIICHUH MEXAy MOHITUSIMH, (HOPMYITHpPOBATh OIpEACTCHUS TIOHATHUH, YyCTaHABIMBAThH
CYIIECTBEHHBIN MPU3HAK KJIacCHU(UKAIUK, OCHOBAHUS il 000OIICHNS U CPaBHEHUS, KPUTEPUHU
MPOBOJMMOTO aHAJIN3a;

— BOCIpPUHUMATH, (OPMYIHPOBaTh M TNPEOOpPa3OBBIBATh CYXKJICHUS: yTBEPAUTENbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;



BBISIBJIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpEUHs B (pakTax, NaHHBIX,
HaOJIOACHUAX U YTBEPXKACHUAX, MpeIJlaraTb KPUTEPUU MAJs BBIABICHUS 3aKOHOMEpPHOCTEH MU
IIPOTUBOPEYUI;

JIeJIaTh  BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTHMBHBIX W HMHIYKTHMBHBIX
YMO3AKIJIIOYEHUH, YMO3aKIIIOUCHHUH 110 aHAJIOTUU;

pa3buparh J0Ka3aTelbCTBA MAaTEMATUYECKUX YTBEpXKAEHUH (IpsMble M OT IPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSITEIILHO HECIIOKHBIE I0KA3aTeNIbCTBA MAaTEMAaTHUECKUX (DaKTOB, BEICTPAUBAThH
apryMEHTalUIO, TPUBOIUTH TPUMEpPhl M KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
pacCyXIcHuUs,

BbIOMpaTh croco0 pemeHust y4eOHOW 3anaud (CpaBHHUBATh HECKOJBKO BAPUAHTOB PEIICHHS,
BbIOMpPaTh HauboJee MOIXOASIIMNMN ¢ Y4ETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

UCIIOJIb30BaTh BOMPOCHI KaK WCCIENIOBATCIbCKUI HWHCTPYMEHT TIO3HaHUS, (OPMYIHPOBATH
BOIPOCHI, (GPUKCHPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIHLHO YCTAHABINBATh HCKOMOE H
JTaHHOE, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

MIPOBOMTH IO CAMOCTOSITEIHHO COCTAaBJICHHOMY IIAHY HECIIOKHBIN KCIICPUMEHT, HEOOJBIIOEe
WCCJICIOBAHUE I10 YCTAHOBJICHHIO OCOOCHHOCTCH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXTY COOOiA;

CaMOCTOSITENILHO ()OPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI IO pe3yibTaTaM IPOBEIAEHHOTO
HaOJIIOICHUSI, UCCIICIOBAHUs, OLICHUBATh JOCTOBEPHOCTD IMOJYYCHHBIX PE3YJIbTATOB, BHIBOJOB U
000011eHMIT;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIlecca, a TAKXKE BBIIBHTaTh MPEIINOJIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOUHOCTh HH(POPMAINH, JAHHBIX, HEOOXOIUMBIX JUISl peILICHUs
3a/1a4u;

BbIOMpATh, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIUIO PA3ITUYHBIX
BUJIOB U (DOPM NpEACTABICHUS;

BbIOMpaTh (OpMY MpeACTaBICHUs HH(DOPMALIUK U WIUTIOCTPUPOBATH PelllaeMble 3a/1a4ll CXEMaMH,
JrarpaMMaMy, HTHOHM rpaduKoi 1 uX KOMOUHAIMSMU;

OLICHMBATh HAAEKHOCTh HMHPOPMAIUM [0 KPUTEPUSIM, NPEIOKEHHBIM YUHUTEIEM HWIIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMM M LEJISIMU OOILICHMS,
SICHO, TOYHO, TPAaMOTHO BBbIpaXkaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh
MTOSICHEHHS 110 X0y pEUIEHUs 3a/1a4i, KOMMEHTHPOBATh MOJIYYEHHBIN pe3ysIbTaT;

B X071e 00CYX/IeHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/1aeMOU TEMBbI, TPOOJIEMBI, peIIaeMoi
3a/1a4y, BBICKA3bIBAaTh WJIEH, HALCJICHHBIE HAa MOUCK PELICHHUs], COIOCTABISATh CBOM CYXKJIEHHUS C
CYXJIEHUSMH JIPYTUX YYaCTHHKOB JUaiiora, OOHapyXHWBaTh Pa3IU4Me U CXOJCTBO MO3UIIMI, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;

NPEACTABIIATL PE3YJAbTAaThl PELICHUS 3aJaud, OKCIIEPUMEHTa, UCCICNOBAaHUs, IIPOEKTA,
CaMOCTOSITENTLHO BBIOMPATh (hopMaT BHICTYIUICHHS ¢ YYETOM 33/1a4 MPE3EHTALNU 1 OCOOCHHOCTEH
ayUTOPHH;

MIOHUMATh U UCIIOJIF30BaTh IPEUMYIIIECTBA KOMAaHAHON U HHIUBHYaJIbHON pabOThI IPH PELICHUN
y4eOHbBIX MaTEMaTHYECKUX 3a]1a4;



— TPUHUMATH 1[eJIb COBMECTHOM JEATEIhbHOCTH, TUIAHUPOBATh OPTraHU3alMI0 COBMECTHOU padOTHI,
pacrnpenensaTh BUIIbI padoT, 10rOBapUBaThCs, 00CYXKIaTh MPOIECC U PE3YNIbTaT pabOoThI, 00001IaTh
MHEHHS HECKOJIbKUX JIIOACH;

— y4acTBOBaTh B IPyNIOBBIX (popMax paboTsl (00CykaeHHUS, 0OOMEH MHEHHSIMH, MO3TOBBIC IITYPMbI
U JIpyTHUE), BBIIOJIHATH CBOIO YAaCTh Pa0O0THI U KOOPAMHUPOBATH CBOU ACHCTBUS C IPYTUMHU YJICHAMU
KOMaH/pl, OIICHUBATh KAaueCTBO CBOETO BKJIaJa B OOMMUNA MPOAYKT IO KPUTEPHUSIM,
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA
Camoopranu3anmus:

— CaMOCTOSTEIBHO COCTABIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4u (MII €T0 9acTh), BEIOUpATh CIIOCO0
pelIeHUs ¢ y4ETOM UMEIONUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJIEKT:

— BIaJETh Ccroco0aMu CaMONPOBEPKH, CAMOKOHTPOJIA TIpoIlecca U pe3ysbTara peHIeHUs
MaTEeMaTHYCCKOM 3a1a9Hu;

— MNpPEeABUAETh TPYJAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTH [IPU PEIIEHUH 33]1a4l, BHOCUTh KOPPEKTUBBI
B JIEITCIILHOCTh HAa OCHOBE HOBBIX OOCTOSTCILCTB, HAMIEHHBIX OIIHMOOK, BBISBICHHBIX
TPYIHOCTEN;

— OIICHUBATb COOTBETCTBUE PE3YJIbTAaTA IEATEILHOCTH MTOCTABICHHOM 1I€JIM U YCIOBUAM, OOBSICHATH
NPUYUHBl  JIOCTHKEHUST WM HEIOCTH)KCHHUS €M, HAXOJIUTh OIIMOKY, JdaBaTh OIICHKY
MPHUOOPETEHHOMY OIIBITY.

3.3. HPEAMETHBIE PE3YJIbTATbHI

K xoHIy 00y4enus B 7 Kjacce 00yJaronuiics MOJIy4IUT CIETYIOIINE TPeIMETHBIC Pe3yabTaThl:

Yurate nHGOpMAIIHIO, TPEICTABICHHYIO B TAOIUIaX, HA AUAarpaMMax, IPEICTaBISITh JaHHbIE B BUJIE
Ta0JINL, CTPOUTH TUarpaMmbl (CTOIOMKOBBIE (CTOJIOUATHIE) M KPYTOBBIE) 110 MaCCHBaM 3HAUEHUH.

OrnuchIBaTh U MHTEPIPETHPOBATH pEAbHBIE YHCIOBBIC JaHHBIC, MPEJCTAaBIEHHbIE B TaOIUIIaX, Ha
auarpammax, rpadukax.

Hcnonb30Bath 715 OMMMCAHUS TaHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKU: cpeiHee apupMeTHIeCKOoe,
MearaHa, Haubosblllee 1 HAaMMEHbIIee 3HAaUeHUs, pa3Max.

Nmets mpencTaBieHHE O CIIy4ailHOWM M3MEHYMBOCTH Ha TMpUMeEpax IeH, (QU3HYECKUX BEIIUYHH,
AHTPOIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABIIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K xoHIiy 00y4enus B 8 kj1acce 00yJaromuiics MOJY4IUT CIETYIOIINE TPEIMETHBIC Pe3yabTaThl:

N3Bnekatp u mpeoOpa3oBbIBaTh WHGOPMAIUIO, TPEACTABICHHYIO B BHJE TaOIHI], JHarpamw,
rpaduKOB, IPEACTABIISITH TaHHBIC B BUJIC TAOJIHII, TUAarpaMMm, rpauKoB.

OnuceiBaTh JaHHBIE C MOMOUIBIO CTATUCTUYECKUX MOKa3aTeled: CpeIHUX 3HAYEHUH U Mep
pacceuBaHus (pa3Max, JUCTIEPCUSI U CTAHJAPTHOE OTKIOHEHHE).

Haxoauth 9acTOThl YMCIOBBIX 3HAYEHHH W YacTOTHI COOBITHH, B TOM YHCJIE MO pe3yjibTaTam
W3MEPEHHI 1 HAOIOICHUH.

HaxomuTh BEpOSITHOCTH CIyYaillHBIX COOBITHII B OMBITax, 3Has BEPOSITHOCTH DJIEMEHTaApPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH.

Hcnons3oBarhk rpaduveckue MOJEIH: JEPEBO CIYyYaHOTO AKCIIEPUMEHTa, JAUarpamMMmbl Diepa,
YHCIIOBAs MpsMasl.



OnepupoBarh MOHATUAMU: MHOXKECTBO, ITOAMHOKECTBO, BBIIOJIHATh ONEpPAllMU HAJl MHOKECTBAMMU:
o0bEeIMHEHNE, TepECceUeHHe, JOMOJHEHNUE, NEePEUUCHIATh JJIEMEHTHl MHOXECTB, NMPUMEHSITh CBOWCTBA
MHOXECTB.

Hcnonb3oBath rpaduyeckoe MpeiCcTaBICHUE MHOXKECTB U CBSI3ed MEXAYy HUMH JUISl OMHCAHUS
MIPOLIECCOB U ABJICHUH, B TOM YHKCJIE MPU PEUICHUH 3a/1a4 U3 IPYrUX y4eOHBIX MPEIMETOB U KYpCOB.

K koniy o0yuenus B 9 kjiacce 00y4Jaromuics MoIyduT CIAeIyIOIUe PEIMETHBIE Pe3yIbTaThI:

W3BnekaTh 1 mpeoOpazoBbIBaTh HHPOPMALIUIO, IPEIACTABICHHYIO B PA3JIMYHBIX HCTOYHUKAX B BUJC
Tabnull, AuarpaMm, rpaduKoB, MPEICTaBIATh JaHHbIE B BUJE TaOIHII, JUarpamMmm, rpadukosB.

Pemarp 3amaun oOpraHu30BaHHBIM IepeOOpPOM BAapUAHTOB, a TaKXe C HCIOJIb30BAaHHEM
KOMOWHATOPHBIX IPABUII U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XapPAKTEPUCTUKU JUIsI MACCUBOB UYUCJIOBBIX JIaHHBIX, B TOM YHCIIE
CpelHHE 3HAYEHUS U MEPbI PACCEUBAHUA.

HaxomuTh 4YacTOTBl 3HAYEHHH M YacCTOTHI COOBITHSA, B TOM YHCJIE TMOJb3YICh pe3yIbTaTaMu
MPOBEACHHBIX U3MEPEHUN U HAOJIOICHUH.

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHCIE B OIBITAaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH, B CEPHUSIX HCIBITAHHM 0 MEPBOro yclexa, B CepusixX
ucnslTanui bepnyinu.

HNwmeTts npeacraBiieHUE 0 CIIydalHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

Wwmets npencTaBieHune 0 3aKOHE OOJIBIINX YUCENT KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CIIyYailiHOM
M3MEHUYUBOCTH U O POJIU 3aKOHA OOJIBIINX YHCEI B IPUPOJIC U OOIIECTBE.



PA3JIEJI 4. TEMATHYECKOE IINTAHUPOBAHUE

[TPOI'PAMME

7 KJIACC
N HaumenoBan  KoJuunvecTBo 4acoB DJIeKTPOHHbIE
; He pasiesioB (uudpoBbie)
n/ Bcer KoHnTpoabn IIpakTHYeck
H TeM o0pa3oBaTejibHbIE
n 0 ble paboThI ue padboTsbl
NMPOrpaMmblI pecypcesbl
Ipencrasien bubnunoreka LIOK
1 P 0 2 https://m.edsoo.ru/7f41
ve JaHHBIX Sfde
Omcarenia bubmuoreka [IOK
2 0 1 https://m.edsoo.ru/7f41
sl CTaTUCTHKA
5fdc
Crnyuaiinas Bbu6mmoteka [JOK
3 U3MEHYMBOCT 1 1 https://m.edsoo.ru/7f41
b sfdc
Baepnenue B bu6nmorexa LIOK
4 TEOPHIO 0 0 https://m.edsoo.ru/7f41
rpachos 5dc
BepositHoCTh
- bubnuoreka [{OK
5 . 0 1 https://m.edsoo.ru/7f41
CITy9aifHOTO Sfdc
COOBITHS =
O000menue, bu6nunorexa [JOK
6 cUCTeMaTH3aI| 1 0 https://m.edsoo.ru/7f41
1Sl 3HAaHUH 5fdc
OBIIEE
KOJIMYECTBO 9 5
YACOBIIO



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

N HaumenoBan  KoJuunvecTBo 4yacoB JJIeKTPOHHbIE
; He pasiesioB (uudpoBbIe)
n/ Bcer KoHnTpoubn IIpakTHyeck
H TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padboThl
NMPOrpaMmblI pecypcsl
IToBTOpEeHME bubnmoreka [JOK
1 Kypca 7 4 0 0 https://m.edsoo.ru/7f41
KJiacca 7tb2
OnucarenbHa
4 CTATHCTHKA bubnuorexa [JOK
2 ' 4 0 0 https://m.edsoo.ru/7f41
PacceuBanue
7fh2
TAHHBIX
bubmuorexa [JOK
3 MHoxecTBa 4 0 0 https://m.edsoo.ru/7f41
7fb2
BepositHoCTh bubnuoreka [IOK
4 CIIy9aifHOTO 6 0 1 https://m.edsoo.ru/7f41
COOBITHS 7fb2
Baepnenue B bu6nmoreka [JOK
5 TEOPHIO 4 1 0 https://m.edsoo.ru/7f41
rpados 7fh2
Corvaaiiibe bubmuorexa [JOK
6 6yq 8 0 0 https://m.edsoo.ru/7f41
COOBITHS 7602
O0001enue, bubmuoreka [JOK
7 cucTemMarusarg 4 1 0 https://m.edsoo.ru/7f41
Vs 3HaHWH 7fb2
OBIIEE
KOJIMYECTBO
34 2 1
YACOBIIO
I[MPOT'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

I[TPOTPAMME

N HaumenoBan  KoumnuecTBo 4acoB DJIeKTPOHHbIE
; He pasiesioB (uudpoBbie)
n/ Bcer KoHTpoJibH IIpakTHYeck
H TeM oOpa3oBaTe/ibHbIE
n 0 ble paboThI ue padoTsbl
NMPOrpamMmblI pecypchl
IToBTOpEeHME bubnmoreka [JOK
1 Kypca 8 4 0 0 https://m.edsoo.ru/7f41
KJiacca a302
OJIEMEHTBI bubnunorexka LIOK
2 KOMOMHATOPH 4 0 1 https://m.edsoo.ru/7f41
KH a302
I'eometpuuec bubnnorexa [JOK
3 Kast 4 0 0 https://m.edsoo.ru/7f41
BEPOSITHOCTh a302
OIS bubnunorexka LIOK
4 6 0 1 https://m.edsoo.ru/7f41
bepnynnu 2302
Corvaaiinas bubmuoreka [{OK
5 i 6 0 0 https://m.edsoo.ru/7f41
BEJIMYMHA
a302
bubnmorexa LIOK
0606 ,
6 OOHeHHe 10 1 0 https://m.edsoo.ru/7f41
KOHTPOJIb 2302
OBIIEE
KOJIMYECTBO
34 1 2
YACOB IIO



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

PA3JIEJI 5. VYYAEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

5.1. OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Marematuka. BeposiTHOCTb M cTaTHCTUKA: 7-9-€ KIacchl: 0a30BbIi YPOBEHb: YUEOHUK: B 2
yacTax, 7-9 kmaccel/ Beiconkuii U.P., Amenko W.B.; nox pexa. Amenko 1.B., AkunonepHoe
obmectBo «M3marenscTBo «lIpocBenienne»

5.2. METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Maremaruka. BepositTHOCTB M cTaTucTHKA: 7-9-€ Kilacchl: 6a30BbIi YPOBEHB: yUCOHHK: B 2
qacTsx, 7-9 kimaccel/ Beiconkmii U.P., Slmenko WM.B.; nox pen. Smenko M.B., AkninonepHoe
obmectBo «M3natenscTBO «lIpocBemienue»

5.3. HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

SIKacc offers@yaklass.ru

Yuu.py info@uchi.ru
https://oge.sdamgia.ru/
https://infourok.ru/

doxchopa mail@mindbox.foxford.ru
https://oge.sdamgia.ru/
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