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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma nmo maremaruke (0a30BbI YpOBEHB) HAa YPOBHE OCHOBHOI'O OOIIEro
00pa30BaHMUs COCTABJICHA HAa OCHOBE IOJOXEHUH M TpeOOBAHUN K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNnbHOW mporpammsl, mnpenactaBieHHbIXx B PI'OC OO0,
®OIT 00O, ¢ yu€tom pa3BuTHsi MaTeMaTHdecKoro obpaszoBanus B Poccuiickoii denepanuu,
Paboueii mporpaMMbl BOCITUTAHUS.

[IpenmeroM MaTeMaTHKH SIBISAIOTCS (DyHIaMEHTAJIbHbIE CTPYKTYpbl HAILIEro MHUpa —
IPOCTPaHCTBEHHbIE (DOPMBI M KOJIMYECTBEHHBIC OTHOLIEHHS (OT MPOCTEHIINX, YCBAaUBAaEMbIX B
HEIIOCPEICTBEHHOM OIIBITE, 0 JAOCTATOYHO CIOXHBIX, HEOOXOIMMBIX JJIsl Pa3BUTHUS HAYYHBIX U
OPUKIAAHBIX WAei). MareMaTHuecKue 3HaHUS O00eCHEeuMBAIOT IMOHMMAaHUE MPUHIUIIOB
YCTPOMCTBA W UCIOJB30BAaHUS COBPEMEHHOM TEXHMKH, BOCHPUATHE U HHTEPIPETALUIO
COLMAIbHOM, KOHOMHUYECKOH, MOJUTHYECKOW HH(OpMAIUH, AAI0T BO3MOXKHOCTH BBITIOJIHSTH
pacy€Thbl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (OPMYJIBL, BIIaI€Th NPAKTUYECKUMU
npuéMamMy reoOMeTpUYEeCKUX U3MEPEHUH U IOCTPOCHUH, YNTaTh HH(OPMALIHIO, IPEICTABICHHYIO
B BHJE Tabiul], AMarpaMM U TrpaduKoB, XHUTb B YCIOBMSX HEONPENEIEHHOCTH U MOHUMATh
BEPOATHOCTHBIN XapaKTep CIyYalHbIX COOBITHIA.

N3yuenne mareMaTHKd (GopMUpYeT y 00ydaromUXCsi MAaTEMAaTHUECKUI CTHIIb MBIIIJICHHS,
IPOSBIISIOLIMICS B ONpPENENEHHBIX YMCTBEHHBIX HaBblkax. OOyuwaroniyecss OCBaMBAIOT TaKue
npuéMbl U METOJbl MBILUICHUS, KaK MHIAYKIMS W JAEAyKIUs, 0000IIeHHe U KOHKpPETU3alus,
aHaM3 ¥ CUHTE3, KJaccu(UKays U CHCTeMaThu3anus, abcrparupoBanue U aHanorus. OObEeKTHI
MaTeMaTHYECKUX YMO3AKIIOUCHUH, MpaBHUiIa HMX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXaHHU3M
JIOTMYECKUX MTOCTPOEHUH, CIOCOOCTBYIOT BBIPAOOTKE yMEHUs (hOpMyIUpOBaTh, 0O0OCHOBBIBATH U
JIOKa3bIBaTh CYXJIEHUS, TEM CaMbIM pa3BUBAIOT JOIMUYECKOE MbIlIUIEHHUE. V3yueHne MaTeMaTuku
oOecrieunBaeT (HOPMHUPOBAHHE AITOPUTMHUUYECKONW KOMIIOHEHTHI MBIIUIEHUS W BOCIUTaHHE
YMEHMM JI€CTBOBaTh [0 3aJaHHBIM QJITOPUTMaM, COBEPILIEHCTBOBaTb H3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mponecce peuieHust 3ajay — OCHOBOW y4eOHOM /AeATEeIbHOCTU Ha
YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOpUECKAs U MPUKJIAJHAs CTOPOHBI MBIIUICHUS.

OOyyenne MaTemMaTHKe Ja€T BO3MOXHOCTb pa3BUBaTh Yy OOy4arolUMXcs TOYHYIO,
palMOHATBbHYI0 U MHGOPMATUBHYIO pedb, YMEHHE OTOUpaTh Haubosee MOAXOSAINE A3bIKOBHIE,
CHUMBOJIMUYECKHE, TpaUuecKue CcpelcTBa JUIs BBIPAKEHUS CYXIECHHUM W HaIAJHOIO HX
IIPE/ICTaBICHMUS.

[Tpy nM3ydeHUM MaTeMaTHKH OCYLIECTBISETCA O0Iee 3HAKOMCTBO C METOJaMHU MO3HAHUs
JNENUCTBUTENBHOCTH, MPEACTABICHUSAMU O NPEAMETE M METOJaX MaTeMaTHK{, UX OTJIMYUHU OT
METOJIOB JAPYTUX €CTECTBEHHBIX M TYMAaHUTApHBIX HAyK, 00 OCOOEHHOCTSX INPUMEHEHUS
MaTeMaTHUKH JJIsl peICHHs] HAy4YHbIX U MPUKIIaIHBIX 3a7ad.

[TpropuTeTHBIMH LIETSIMU 00yUEHUSI MaTeMaTrKe B 5—9 kiaccax sSBISIOTCA:

— (QopMupoBaHHE IIEHTPAJIbHBIX MAaTEMAaTUYECKMX MOHATUH  (YUCIO, BEIMYUHA,
reoMerpuueckas Qurypa, MnepeMeHHas, BEpOSTHOCTb, (YyHKIHUSA), 0OeCHeurBaIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHus 00y4arOIIUXCS;

— mozaBeJeHHE 00y4arOMIMXCsl Ha JOCTYIMHOM JJIsl HUX YPOBHE K OCO3HAHMIO B3aHMOCBSI3U
MaTeMaTUKH M OKpPY)KAIOIIero MHpa, IOHMMaHWe MaTeMaTHKH KaK 4YacTH oOmien
KYJIbTYpPbI UEJIOBEUECTBA;



— pa3BUTHE  MHTEUICKTYyalbHBIX W  TBOPYECKHX  CHOCOOHOCTEH  oOydaromuxcs,
MO3HABATEIIbHON AaKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHHUS,
MHTEpeca K U3YUYCHUIO MaTeMaTHKU;

— ¢QopmupoBanue  (QYHKIMOHAIBHOW  MaTeMaTHYECKOW  TPAMOTHOCTH:  yMEHUS
pacro3HaBaTh MPOSIBICHUS MaTeMaTHYECKUX MOHITHH, 0ObEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallMsIX M IpPU HM3YyYEHUH APYTUX YUeOHBIX MPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEW, (QOpMYyIHpOBaTh UX Ha S3BIKE
MaTeMaTUKd M  CO3JaBaTh MAaT€MaTU4YECKUE MOJENIH, IPUMEHATh OCBOEHHBIN
MaTeMaTUYeCKUi ammapaT JUisl  pEIIeHUs IMPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATh [1OJIyYE€HHBIE PE3YJIbTATHI.

OcHOBHBIE JTMHUM COJEpP’KaHUS MPOrpaMMbl IO mareMaruke B 5-9 kiaccax: «Yucna u
BBIUUCIICHUS», «Ajredpa» («AnreOpanveckue BBIPAKEHUSA», «YPABHEHHS M HEPABEHCTBAY),
«Dynkmuny», «'eomerpusi» («I'eomerpuyeckue GuUTypel M HX CBOHCTBa», «M3mepeHue
TEOMETPUUECKUX BEIMYMH»), «BeposATHOCTb M cTaTUCTHKay». [laHHBIE JTUMHUHM pPa3BUBAIOTCS
napajuieNbHO, KaKasi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OTHAKO HE HE3aBUCHUMO OJ[HA OT
JIPYTo#, a B TECHOM KOHTaKTe ¥ B3aUMO/ICHCTBUU.

Conepxkanue MporpaMMbl IO MaTeMaTHKE, paclpeAeiCHHOEe 10 ToAaM OOydYeHHS,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, NMPUHIMIUAIGHBIM BOIPOCAM
oOyuaroruecs: 00palanuch HEOAHOKPATHO, YTOOBI OBJIJICHUE MATEMAaTUYECKUMU MTOHATUSIMU U
HaBbIKAMHU OCYIIECTBIISIOCH IOCJIE0BATEIbHO M MOCTYNATENbHO, ¢ COOJIIOJEHUEM NpPHUHLUIIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATUCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX
MpEeJICTaBICHUI O0yJarouxcs, pacimupss u yrayomss e€, obpa3ys mpoyHble MHOXKECTBEHHBIE
CBSI3H.

B cootrBerctBun ¢ ®I'OC OOO wmaremaTHka SBISETCS O00s3aTeIbHBIM y4eOHBIM
MpeAMETOM Ha YpPOBHE OCHOBHOTO oOmiero ooOpasoBanusi. B 5-9 kiaccax wmartemaTuka
TPaJMLIMOHHO HM3Yy4YaeTcs B paMKax CIeAYILuX Y4eOHbIX KypcoB: B 5—6 Kiaccax — Kypca
«MaremaTtuka», B 7-9 kiaccax — KypcoB «Anredpay» (BKIrOYast 31IEMEHThl CTATUCTUKU U TEOPUHU
BeposiTHOCTe) U «['eomerpusi». [lporpamMmmoii mo maTeMaTHKE BBOJIUTCS CaMOCTOSITEIIbHBIN
yueOHbIH Kypc «BeposaTHOCT M CTaTHCTUKAY.

OO1iee yuCI0 YacoB, PEKOMEHIOBAHHBIX I U3y4eHHUsS MaTeMaTUKU (06a30BbI ypOBEHB)
Ha yYpOBHE OCHOBHOIO o0miero obpa3oBanus, — 952 yaca: B 5 kiacce — 170 vaco (5 4yacoB B
Hezento), B 6 kimacce — 170 yacoB (5 uwacoB B Hepmento), B 7 kimacce — 204 yaca (6 4acoB B
Hezeno), B 8 kinacce — 204 yaca (6 yacoB B Heziento), B 9 knacce — 204 yaca (6 4acoB B HEJIEINIO).

Bocnuranue siBasieTcs 0THON M3 BaXKHEHIIINX COCTABJISIONIMX 00pa30BaTEIBLHOTO Mpoliecca
Hapsiny ¢ oOyueHueMm. JlomosiHsAs Apyr apyra, oOydeHHe W BOCIIUTAHUE CIYXaT €IUHOW IeNu:
LEJIOCTHOMY Pa3BUTHIO JINYHOCTH MIKOJBHUKA.

IIporpamma BocniuTaHuA peajmu3yercs Yepes:

— ToJJep)KaHWe HHTepeca K YUYEHHIO0, K Tpoleccy TO3HaHMs, aKTHBHU3AIUU
MO3HABATEJIbHOM J1€ATEIbHOCTH 00yYarOIINXCS;

— BOCHHUTAaHHE CO3HATEJIbHOHN MUCHUIUIMHBI (YMEHHE YUHUTENs MOKa3aTh BaXKHOCTb y4eOHO-
MO3HABATEJIbHON 1eATENbHOCTH, YI€OHOM U TPYA0BOM IHUCUUIUIMHEI);

— (QopMHupoBaHHME YMEHUH W HABBIKOB OpPIraHU3AIMH YYaIlUMHUCS CBOEH JeATENbHOCTH
(opraHuM3anus — CcaMOCTOATENBbHOM  pabOThl  yyalIMXcs, COONIOZCHWE  TEXHUKHU
0€30MacHOCTH W TUTHEHMYECKUX IpaBWJI, CBSA3AHHBIX C OCAaHKOM M OpraHu3anueit
pabouero mMecrta);



BOCIIUTAaHHE KYJIbTYyphl OOIIEHUs (OpraHu3anus OOLICHHS Ha YpOKe, (HOpMHUpPOBAHUSA
YUYHUTENIEeM YMEHHUH CITyIaTh, BHICKa3bIBaTh U apryMEHTHPOBATh CBOE MHEHHE);
(dbopMHpoOBaHUE U PA3BUTHE OLEHOYHBIX YMEHHH (KOMMEHTHPOBAHUE OIICHOK YUHUTEIIEM,
OOCY)XICHHE OIICHOK C YYallUMHCS, KOJUICKTHMBHOE OIIEHMBAHHUE, B3aMMOIPOBEpKA U
OLICHMBAHUE APYT APYyra yYalMUCs);

BOCIIUTAaHHE TYMaHHOCTH (XapaKTep OTHOIICHHH «yYUTEIb — YUYEHHUK», PErylupOBaHHE
YUUTENEM OTHOIICHUIN MEXY YJaIlllMMUCH).

Peanu3zanus BocnuTaTeIbHOTO  MOTCHLMANA  COACp)KaHHS ~ y4eOHOH  IpOorpaMMsl

AOCTUTaCTCA YCPE3!:

pellieHre BOCIIUTATENBHBIX 33/1a4 B XOJAC KaXJIO0ro ypOKa B EIUHCTBE C 3aJadyaMu
00y4YeHHS U Pa3BHUTHS JINYHOCTHU IIKOJIbHUKA;

IeJICHANpaBJICHHBIA  OTOOp coJepKaHuig Y4eOHOrO MaTrepuana, MPeICTaBISIONIETO
y4eHUKaM 00pa3iibl MOJJIMHHON HPaBCTBEHHOCTH;

UCIIOJIb30BaHUE COBPEMEHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTHH;

OpPraHu3allii0  CaMOCTOSTEIILHOW TBOPUYECKOW  HMCCIIEOBATEIBCKON  JCSATEIBHOCTH
YUaIIUXCsl HA YPOKE U BO BHEYPOUHOE BPEMSI.

BaxknelmmM yciioBreM peaM3allid BOCHHUTATEIBHOTO MOTSHIMAA YPOKOB SIBISICTCS

opraHu3anusa aKTUBHOM ACATCIIBHOCTH Yy4YallUXCsd Ha PasHbIX YPOBHAX IMO03HABATCIILHOM

CaMOCTOATCIbHOCTH.

Ypokn MaTeMaTUKM BOCIMTBIBAIOT Yy YYAIIUXCSA JIOTHYECKYHO KYJIbTYPY MBILUICHMUS,

CTpOroCctb H CTpOﬁHOCTL B YMO3AKJIKUYCHUAX; COACPKAHHUC MATCMATUYCCKUX 3aJlad HAacT
BO3MOJXHOCTb 3HAYUTCIIbBHO PACHIMPUTL KPYTO30p ydallluXCs, NOAHATH UX O6H_[I/II71 KyJ'IBTypHLIﬁ

YPOBCHbB.

HporpaMMa BOCIIMTaHUA Ha YpOKax MATEMATHKU PpEaJIU3yeTCd 4YCpPE3 BOCIIHUTAHUC

TBOp‘lGCKOfI JIUYHOCTH, yMe}omeﬁ HCIIOJIb30BATh 3BPUCTHUYCCKUC HpI/IéMBI KakK 06]1_[61"0, TaK U

KOHKPETHOTO XapaKTEpa IIPpU IMOUCKE PCIICHUA 3aJad MOBBINICHHOI'O YPOBHA CJIOKHOCTH,

JUYHOCTH, CIOCOOHOW aJanTHUpOBaThCI B COBPEMEHHOM HWH(GOPMAIIMOHHOM OOIIECTBeE,

06HaI[aIOHleﬁ MAaTeMaTU4YCCKUM CTUJIEM MBIIIJICHHUSA, BKJIIIOYAKOIICIO B cebs HHAYKOWUIO U

JNeAYyKLHI0, 0000IIeHne ¥ KOHKpPETH3allMio, AaHaJu3 W CHUHTE3, KIAaCCUPUKALUI0 U

CHUCTEMATHU3allnIo, a6CTparI/Ip0BaHI/Ie " aHAJIOTHUIO.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHUKE

HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3yuyeHne MaTeMaTHKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HANpaBlICHO Ha

JOCTHIXCHHC O6y‘-IaIOIJ_[I/IMI/IC$I JIMYHOCTHBIX, MCTAIPCAMETHBIX U NIPCAMCTHBIX 06p330BaTCJIBHBIX

pe3yJIbTaTOB OCBOCHMSI YUeOHOTO MpeaAMETa.

JIMHHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHUS ITPOrpaMMBbI I1I0 MATEMATHUKE XapaKTCPU3IYHOTCS:

1) naTpuoTH4YEeCKOEe BOCIIUTAHME:

IPOSIBIICHUEM HWHTEpeca K MPOIUIOMY ¥ HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOLICHHEM K JTOCTHIKCHHSM POCCHHCKMX MATEMAaTHUKOB U POCCHUHCKOIA
MaTeMaTHYeCKOM IIKOJIbI, K HCIIOJB30BaAHUIO 3THUX [[OCTI/I)KCHI/II;’I B Jpyrux HayKax H
NPUKIIAJHBIX cepax;

2) IpaskKIaHCKO€ U TYXOBHO-HPABCTBCHHO€ BOCIIUTAHUC:

TOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEH IpakJaHMHA M peajlu3alMd ero Ipas,
IpPEJICTaBICHUEM O MaTEMaTHMYECKUX OCHOBaX (YHKIUMOHHUPOBAHMS  PaA3IUUYHBIX
CTPYKTYD, SIBIICHUH, TPOLETYp TPaXKIAHCKOTO 00IIecTBa (HarpuMep, BEIOOPHI, OIPOCH),
TOTOBHOCTBIO K OOCYKICHHIO ATHYECKHX TIPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM
OPUMEHEHUEM JOCTHKEHHM HayKHd, OCO3HAHMEM Ba)KHOCTH MOPaJIbHO-ITHUECKUX
HPUHIUIIOB B 1€ATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

yCTaHOBKOﬁ Ha aKTHUBHOC YYaCTHUC B PCHICHUHU NPAKTHYCCKHUX 3a1aqd MaTeMaTH4eCKOU
HaIIpaBJICHHOCTH, OCO3HAaHHUECM Ba’XHOCTHU MAaTEMAaTU4YCCKOI'O O6paSOBaHI/I$I Ha
MMPOTAXKCHUN BCEeM JKWU3HHM IS YCHCMHOﬁ HpOCI)eCCPIOHaHLHOP’I ACATCIBHOCTH H
pa3BUTHEM HeO6XOI[I/IMBIX YMCHHﬁ, OCO3HaHHBIM BLI60pOM u IMOCTPOCHUCM
HHHHBHHyaHBHOﬁ TPACKTOPUU O6pa3OBaHI/IH N XKHU3HCHHBIX IIJIAaHOB C y‘IéTOM JINYHBIX
HHTCPCCOB " O6I_HCCTB€HHLIX HOTpG6HOCT€I>i;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOILIMOHAJIBHOMY U 3CTETUYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHX
O00BEKTOB, 3a/ay, peHIeHUuH, pacCyKACHUH, YMEHHUIO BHJIETh MaTeMaTHYECKue
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAaIMel B JeSITEeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX HpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4Y€JIOBEKa, IPUPOJbI U OOIIECTBA, TOHUMAHHEM
MaTeMaTHU4YeCKON HayKH Kak cepbl UeI0BEYECKOM AesTeNbHOCTH, 3TAlOB €€ Pa3BUTHS U
3HAYMMOCTH JUISl DPa3BUTHS LMBHJIW3ALMM, OBJIAJEHUEM SA3BIKOM MAaTE€MaTHKd U
MaTeMaTHYeCKON KyJIbTYypOH KaK CPEICTBOM ITO3HAHMS MUDA,

OBJIaICHHUEM HpOCTeﬁIHI/IMPI HaBBIKAMHM HCCIIEIOBATEIbCKOM ACATCIIBHOCTH,

6) ¢usuyeckoe BocmUTAHME, (POPMHUPOBAHHE KYJbTYPbl 3A0POBbSI M 3MOLHOHAJIBLHOIO

O/1aronosy4us:

TOTOBHOCTBIO IIPUMEHATh MAaTEMATHYECKUE 3HAHUA B HHTEPECAX CBOErO 310pPOBbs,
BEJICHUS 3/I0pOBOTO 00pa3a >XKU3HHU (310pOBOE MHUTaHHE, COATaHCUPOBAHHBIN PEXHUM
3aHATUN U OTABIXA, peryisipHas (u3nyeckas akTUBHOCTh), CQOPMUPOBAHHOCTHIO HaBbIKA



peduiekcuy, NpPU3HAHMEM CBOEro IpaBa Ha OMIMOKY M Takoro e IIpaBa Jpyroro
YeJI0BEKa;
7) 3ko10rNYecKoe BOCIIUTAHNE:

— OpHUeHTallMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU JUIsd pelleHus 3a/1ad B o0nacTu
COXPaHHOCTH OKPY>KaOIIEH Cpeibl, INIAHUPOBAHUS ITOCTYIIKOB U OLEHKHU UX BO3MOXKHBIX
NOCHEACTBUIA ANl OKPY)KAlolled Cpeabl, OCO3HAHHEM TIJ00aJbHOrO  XapakTepa
HKOJIOTHYECKUX MPOOIEM U MyTeH UX PeleHHS;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHONW M IPUPOAHOI cpelbl:

— TOTOBHOCTBIO K JICUCTBUSAM B YCJIOBMSIX HEOIPENEIEHHOCTH, TOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JESTENbHOCTb, B TOM YHCJIE YMEHHE YUUTHCS y
JpYrux IOJeH, mpuoOpeTaTh B COBMECTHOHM JEATEIbHOCTH HOBBIC 3HAHHS, HABBIKH H
KOMIIETEHIIMH U3 OIBITA IPYTHX;

— HE0OXOIMMOCTHIO B (HOPMUPOBAHMH HOBBIX 3HAHHIA, B TOM 4KciIe (OpPMYIUPOBAThH UEH,
HOHSTHSI, TUIIOTE3bl 00 OOBEKTaX WU SIBICHUSAX, B TOM 4YHCIIE pAaHEE HE W3BECTHBIX,
0CO3HaBaTh JEPUIMTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

— CHOCOOHOCTBIO OCO3HAaBaTb CTPECCOBYIO CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHHS
U aelicTBUd, (POpPMYyIUPOBATH U OLICHUBATH PUCKU U MOCIEACTBUS, JOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbI

B pesynpraTe OCBOEHHS MporpamMmbl IO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyyatomerocss OyayT cGhOpMUPOBAHBI METANpPEIMETHBIE PE3yIbTaThl,
XapaKTEPU3YIOIIHNECS  OBJIAJACHUEM  YHUBEPCAIbHBIMU  TO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHUBEPCAJIBHBIMU PETYJIATUBHBIMHU
JIEUCTBUSIMH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble JlornyecKkue AeucTBu:

— BBUIBJISITH M XapaKTEpPU30BaTh CYHIECTBEHHbIE MPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
HNOHATHUH, OTHOIIEHUIH MEXAy HOHATUSAMH, (DOPMYIUPOBATH ONpPEIECNEHUS MOHATHM,
yCTaHaBJIMBATh CYLIECTBEHHBINH NMPU3HAK KJIacCU(PUKALUU, OCHOBaHMS AJIs1 0000IEeHHS U
CPaBHEHHUs, KpUTEPUU ITPOBOJAUMOTI0O aHAIIN3a;

— BOCIpPUHUMATh, (HOPMYJIHpPOBaTh U MPEOOPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHIUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

— BBIIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOpeuns B (akrTax,
JAHHBIX, HAONIOJIEHUSX U YTBEPXKIACHUSX, MpeasiaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

— JenaTh BBIBOJBI C HCIOJb30BAaHHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

— pa3bupaTh JOKa3aTenbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (IpsMble U OT IPOTHBHOTO),
MPOBOJAMTH CaMOCTOSITEIbHO HECJOXKHBIE JO0Ka3aTelIbCcTBa MaTeMaTHYecKuX (axTos,
BBICTpAauBaTh apryMEHTAlMI0, MPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PaCcCYXICHUS;



BBIOMpaTh cnoco0 pemeHus Yy4eOHOM 3agaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
pellleHus, BBIOMpATh HauOoJee MOIXOAAININNA ¢ YIETOM CaMOCTOSITSIIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue 1ecTBUA:

UCIIOJIb30BaTh  BOMPOCHI KAk  HCCIICJOBATCIbCKUM  WHCTPYMEHT  ITO3HAHMS,
(bopMyJIMPOBaTh BOMNPOCH, (PUKCHUPYIOLIUE MPOTUBOPEUHE, MPOOJIEMY, CaMOCTOSTEILHO
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, ()OPMHUPOBATH THIIOTE3Yy, apryMEHTHPOBATH CBOKO
MTO3UI1I0, MHCHHE;

MPOBOJMTH [0 CaMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA 3JKCIICPUMEHT,
HEeOOJIBIIIOE UCCIICIOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTr0 00BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOI;

CaMOCTOSITEIILHO (POPMYJIMPOBATH OOOOIICHHS W BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HCCIICIOBaHMs, OIICHUBATh JOCTOBEPHOCTH IIOJYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OILEHNI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIJIBUIaTh IIPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh U H30BITOYHOCTh HH(POPMAIINH, TaHHBIX, HEOOXOIUMBIX TSI
peILICHUS 3a/1a4H;

BEIOMpaTh, aHAIM3HPOBATh, CHCTEMATH3HPOBATh W HWHTEPIPETHPOBATH WH(OPMAIIHIO
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

BEIOMpaTh (hopMy MpeacTaBieHUus HHPOPMAIIME ¥ WUTIOCTPUPOBATH pPEIIaeMbIe 3ajauH
CXEMaMH, JuarpaMMaMH, HHOW rpauKoi U X KOMOWHAIIMSIMH,

OIICHMBATh HAAEKHOCTh MH(QOpPMAIMH TIO KPUTEPHSIM, NPEITOKEHHBIM YUUTEIEM WM
c(hOPMYIIUPOBAHHBIM CAMOCTOSITEITLHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JelcTBUA:

BOCIIPHHUMATH U ()OPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCJIOBHSAMH M LEISIMHU
oOmIeHus, SICHO, TOYHO, TPaMOTHO BBIPaKaThb CBOIO TOYKY 3pPEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIy PEHICHHUs 3a/a4d, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

B X0JIe OOCYKJIEHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, TPOOIeMBbl,
pemaemMoi 3a1a4uu, BHICKa3bIBaTh WJICH, HAIICJICHHBIC Ha MOWCK PEIICHUS, COTIOCTABIISATh
CBOM CYXJICHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB JIMAIOTa, OOHAPYKUBATh pa3inyue U
CXOJICTBO TMO3UIMHA, B KOpPpeKTHOW ¢opme (opMyIupoBaTh pa3HOTJIACUS, CBOM
BO3PaXKECHHUS;

NPECTaBIATh PE3yNbTaThl PEIICHUs 3aJadd, YKCIEPUMEHTa, WCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3a1ad MPE3CHTAUN U
0COOEHHOCTEH ayTUTOPUH;

MIOHUMATh W UCIOJIB30BATh MPEUMYIIECTBAa KOMAaHAHON W HHINBHUIYaIbHON pabOTHI MpH
pemeHnH y9eOHbIX MaTeMaTHYECKIX 3a71ad;

NPUHUMATH 1eJIb COBMECTHOHM JEATENbHOCTH, IUIAHWPOBATh OPTaHHW3aIMI0 COBMECTHOU
paboThI, pactpenensaTh BUAbI paboT, JOrOBapUBAThHCS, 00CYKAATh MPOIECC M PE3yabTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;



y4acTBOBAaTh B TPYIIOBBIX (hopMax paboThl (00CykaeHusl, 0OMEH MHEHHUSIMH, MO3TOBbIE
IITYPMBI ¥ APYTHE), BBHIIOIHATH CBOIO YacTh PadOTHl 1 KOOPAMHUPOBATH CBOM JACHCTBHS
C IPYTMMH YiIeHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIa(a B OOIIMI MPOAYKT IO
KpPHUTEPUSIM, CHOPMYTUPOBAHHBIM yJaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHbIC y‘leﬁHble JeicTBUA

Camoopranmusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, AQJrOPUTM peIIeHus 3aAayd (WIM €ro 4acTh),
BBIOMpPATh CIOCOO peHIeHHss C Y4YETOM HMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUpPOBaTbh M KOPPEKTUPOBATH BAapPUAHThl PELICHUH C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb:

BJIAJITh CIIOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3yibTara pelieHUs
MaTeMaTHYeCKOM 3a7auH;

IIPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPU PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa NEATEIBHOCTH IOCTAaBICHHOM LIEJIM U YCIOBMSIM,
OOBSICHATh MPUYMHBI JOCTHKEHUS WIN HEJOCTHXKEHUS LIEIH, HAXOJUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

HpeI[MeTHI)IC PE3YIbTATBl OCBOCHUSA MNPOrpaMMbl IO MATCMATHUKE IPEACTABIICHBI I10

rojgam oOy4eHHUs B CIEIYIONIMX pa3/esiax MporpaMMbl B paMKaxX OTAENIbHBIX Y4eOHBIX KYpCOB: B
5-6 kmaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «AmnrebOpa», «['eomerpusi»,

((BepO}ITHOCTB " CTaTUCTUKA.

BHU/bl 1 ®OPMbI KOHTPOJIA

KonTposnb sBnsercss HE0OXOIUMBIM 3BEHOM J000ro ypoka. OT €ro opraHusaiuu,

IIPOBEJCHUS U OLICHUBAHUS 3aBUCUT 3(PPEKTUBHOCTH 00yUEHUSI.

KOHTpOJ'IB — OTO IPOBEpPKa COOTBETCTBUA MOJTYUYCHHBIX PE3YJIIBTATOB C IMOCTABJICHHBIMU

3apaHee LNCIIMU 06y‘IeHI/I${. Brigensrorcs CJICAyromue (l)yHKIII/II/I KOHTPOJIA:

HuarHoctuueckas. YUWTeNIb TMOJYYaeT JOCTOBEPHYIO HHGPOpMAIMIO O Mpodenax B
3HAaHHUSX Yy OOYYaromMXCcs, O YacTO COBEpIIAeMBIX OIMMMOKAX M WX Xapakrepe. ITo
nmomoraet nojaoopars Harbosee 3PHEeKTUBHBIE METOIBI U CPEACTBA OOYUCHHUSI.
Kontpomupyromas. B pesynbraTe  ycTaHaBIMBAeTCd  YPOBEHb  OBJIQJICHUSA
KOMIIETCHIIMSIMY, 3HAHUSIMH, YPOBEHBb MHTEIUICKTYaIbHOTO PA3BUTHS YUCHUKOB.
OOyuaroniast. BelmonHss 3aaHus W peinas 3ajadd, ydalluecs COBEPIISHCTBYIOT CBOU
3HAHUS U YMEHUS, IPUMEHSS UX B HOBBIX CHUTYaITUsX.

[TporrHoctuyeckas. [1o pe3ynbrataM KOHTPOJISE MOXKHO TMOHSITh, JOCTATOYHO JIH YCBOEHBI
3HaHUS U cPOPMHUPOBAHBI KOMIETSHIIUU JJISI TOTO, YTOOBI IEPEUTH K HOBOMY y4eOHOMY
MaTepHany.

PazBuBatomas. EE€ cymHOCTh 3akitouaeTcsi B Pa3BUTHHM pPEYHM, NaMSITH, BHUMAaHUS,
MBIIUICHHUS, TBOPYECKHX CIOCOOHOCTEM YUYEHUKOB, TMPOUCXOJAIIEM B TpOIecce
BEBIIOJTHEHUS 3aJaHUH.

OpI/ICHTI/IpyIOIJ_IaSI. CyTL €€ COCTOUT B BBISIBJICHUHU CTEIICHHU HU3YUCHHOCTU TCMBI.



— BocnurarensHas. [lepuogudeckas mpoBepka CHOCOOCTBYET (OPMHUPOBAHUIO YYBCTBA
OTBETCTBEHHOCTH, aKKypaTHOCTH; AUCHUITMHUPYET 00Yy4arOIIUXCS.

Buja KoHTpOJISt HA YPOKE 3aBUCHUT OT 3Tarna o0yueHus. B cBsi3u ¢ 3TUM, BBIIEISIOT:

— IlpenBapurenbHbli

—  Texymmi

— Temarnueckuii

— HTOroBblif KOHTPOJIb
Ha ypokax ncnons3yercs nsTb OCHOBHBIX ()OPM KOHTPOJIS:

1. ®ponranpHas. 3ajaHue npeaiaraercs Bcemy kimaccy. OOBIYHO pedsiTa JarOT KpaTKue
OTBETHI C MECTA.

2. I'pynnosas. Knacc paznensiercs Ha rpynnbl. Kaxknas rpymma moixydaeT cBOE 3ajaHue,
KOTOPO€ HYKHO BBIIIOJIHUTH COBMECTHO.

3. WnpuBuayanbHas. Y KaXJIOro ydeHUKa CBOE 3aJlaHHeE, KOTOPOE HYXKHO BBINOJIHUTH 0€3
ybeil — aubo nomomm. JlaHHas Qopma NOIXOAUT UId BBIACHEHUS 3HAHUM U
CIIOCOOHOCTEH OTAENBHOTO YeI0BeKa.

4. KombunupoBanHas. I1a opmMa KOHTPOJIS coyeTaeT B ce0e TpU MpeablayIne.

MeTtoabl KOHTPOJISA — CIOCOOBI, TTOMOTAIONINE BHISIBUTH CTETIEHb YCBOCHUS 3HAHHUM U
OBJIaJICHUS TpeOyeMbIMH KOMITETEHIIUSIMU. Ha ypokax HCIONB3YIOTCS CIEIYIOIINE METOIbI:

— HaOJroaeHue,

— YCTHBI! OIIpoC,

— IUCbMEHHbIE PalOTHI,

— TpakTHuYecKas WM J1aboparopHas paboTa,

—  3a4€ThI,

—  TECTHI.

ExxenneBHoe HaOIOJEHHE IO3BOJSET COCTAaBUTh BEPHOE CYXKIEHHE 00 OTHOIICHUU
YUYEHUKAa K MpEeAMETY, JIOCTYIHOCTH M TOCHUJIBHOCTH MJisi HEro y4eOHOro marepuana, 4To
CIOCOOCTBYET T'PaMOTHOMY IUJIAHHUPOBAHUIO OPraHU3allMd KOHTPOJNS 3HAHWM s Ka)XIO0TO
oOyuarorerocs.

VYCTHBIN onpoc sABISETCS OAHUM M3 Haubosee pacpoCTPaHEHHBIX METO/I0B IPOBEPKH.
OH mpoBoAMTCS KaKk B WHAUBUAYAIbHOW, TaK U BO (POHTAIBHOH, M B KOMOMHHPOBAHHBIX
dbopmax.

[TucemenHbIe PabOTHI MPOBOAATCS B pa3HbIX (hopMax: TUKTAHT, COUMHEHHUE, OTUYET, TECT,
KOHTpPOJIbHAsI paboTa, rpadguieckue paboThI.

TecToBBII METOJ TO3BOJSET JIOCTATOYHO OBICTPO MPOBEPUTH 3HAHUS MO OJHOW WIIK
HECKOJIbKUX TEM.

[TpakTiueckas wnm naboparopHas pabora — ¢dopma KOHTpPOJs, KOTopas TpeOyeT OoT
yYallUXCs HE TOJbKO HAJIMYMs 3HAHWM, HO €€ U YMEHUM MPUMEHATHb 3TU 3HAHUS B HOBBIX
CUTYaIUIX, COOOPa3UTEIILHOCTH.

Tunbl KOHTPOJISI Ha ypoKax pa3elsoT Ha:

— Buemnwmit koHTpOIb. [Ipou3BOAUTCS yuuTENEM Ha JEATEIBHOCTHIO 00YUAOIUXCS.

— BzaumokoHTpob. OcyiiecTBiaseTcs: 00y4JarouMHCs IpYT HaJl IPYTOM.

— CaMOKOHTpPOJb. YUEHHK MPOBEPSIET ceOsl caM MO TOTOBBIM 00pasiam WM MpaBHUIHbHBIM
OTBETaM.



CpencrtBamu (UKCaMy JIMYHOCTHBIX, METANPEIMETHBIX M TPEIMETHBIX PE3YJIbTaTOB
SIBIISTIOTCSI KJIACCHBIE KYPHAJIbI, THEBHUKU HAOIIOICHHA, TOPThoIno.

IIpu opranmzanuu 0O0pa30BaTEIBHOIO NpOLECCa C HCIOIb30BAaHUEM HIICKTPOHHOTO
o0y4eHHsT M JMCTAHIIMOHHBIX O0pa30BaTENIbHBIX TEXHOJOTUH KOHTPOJIb OCYIIECTBIISIETCS B
OHJIAMH pekuMe Ha MH()OPMAIIMOHHBIX IUIaThOopMax.

Bunpl, ¢opmbel  koHTpons  mpoBomutTcs  corimacHo  [lomoxenuio o dopmax,
NEePHOANYHOCTH, MOPSIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOYHOH aTTeCTalluH
oOyyJaronuxcs

TexHomorust OIEHUBAHUS OCYHIECTBISIIOTCS cornacHO llomokeHnto o  cucteme
OLICHUBAHMsI 00Pa30BaTEIBbHBIX TOCTHKEHUN 00YJaIOIIXCS.
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«MATEMATHKA» (5-6 KJIACC)

HHOACHUTEJBHAA 3AIINCKA

[IproputeTHBIMU HeasIMH O0yUEHUSI MaTEMAaTUKE B 5—6 Kilaccax SIBIISIOTCA:

— MpOoJODKEHUE (OPMUPOBAHUS OCHOBHBIX MaTeMaTHUECKUX MOHATUH (YMCIIO, BEJINYMHA,
reomeTpuueckas (urypa), oOECIeUHBAIOIIUX NPEEMCTBEHHOCTh M MEPCHEKTHBHOCTD
MaTeMaTHYECKOro 00pa3oBaHus 00yJarOIUXCs;

— pa3BUTHE  MHTEUICKTYalbHbIX W  TBOPYECKMX  CHOCOOHOCTEH  oOydaromuxcs,
[IO3HABATEJIIbHON AaKTUBHOCTH, MCCIENI0BAaTEIIbCKUX YMEHMM, HHTEpeca K H3yYEHUIO
MaTEMAaTUKH;

— 1nozaBeleHHE OOy4aroIIMXCsl Ha JOCTYMHOM JUJIsl HUX YPOBHE K OCO3HAHHUIO B3aHMOCBS3H
MaTEMaTUKHU U OKPYXKAIOLIETO MUPA;

— QopmupoBaHue  (QYHKIMOHAIBHOM  MaTreMaTHMYeCKOW  TPaMOTHOCTH:  yMEHUS
pacrio3HaBaTb MaTeMaTHYeCKHE OOBEKTbl B pEATbHBIX JKU3HEHHBIX CHUTYyallUsX,
IPUMEHSTh OCBOEHHBIE YMEHHUS [Js PEUIEHUs] IMPAKTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh IIOJYyYEHHBbIE pE3YylbTaTbl W OLEHUBAaTh HX Ha COOTBETCTBHE
IIPAaKTUYECKON CUTYyalUH.

OCHOBHBIE JIMHUH COJIEPYKAHMS Kypca MaTeMaTuKu B 5—6 Kilaccax — apupmMeTndeckas u
reoMeTpUYEecKasi, KOTOpbIE Pa3BUBAIOTCS MapajlieNbHO, KaX/as B COOTBETCTBUU ¢ COOCTBEHHOU
JIOTUKOH, OJTHAKO, HE HE3aBUCHMO OJHA OT JPYrOi, a B TECHOM KOHTaKT€ M B3aUMOJACUCTBHH.
Taxoke B Kypce MaTeMaTHKH IPOMCXOIUT 3HAKOMCTBO C 3J€MEHTaMM aJIreOpbl U OnucaTelbHON
CTaTHCTHKH.

W3yuenune apupmMeTHyeckoro mMarepuajna HauMHAETCS CO CUCTEMAaTU3alluM M Pa3BUTHUS
3HaHUH O HATYpaJbHBIX YHCIAX, MOJYYCHHBIX HAa YPOBHE HAYAIBHOTO OO0IIEro oOpa3oBaHMUS.
[Ipy 5TOM COBEpILIEHCTBOBAaHHE BBIYMCIUTENBHON TEXHUKU U (OPMHUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C Pa3BUTHEM BBIYMCIUTENIBHON KYJIbTYphl, B YaACTHOCTH C
oOydeHreM MpocTeHnM NpuéMaM MPUKUIKA U OLEHKU pe3ysbTaToB BbluMcleHUi. M3yuenue
HaTypaJIbHBIX YMCEJI IPOAOIKAETCS B 6 KJ1acce 3HAKOMCTBOM C HaYaJIbHBIMU TIOHATHUSMHU TEOPUU
JEIIUMOCTH.

Hauano u3yueHus: OOBIKHOBEHHBIX U JECATHUYHBIX JpoOeil oTHeceHO K 5 kiaccy. DTo
HEpBbI 3Talm B OCBOGHUHU JApoOei, Korjga MpPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJESIMH,
NOHATUSIMH TeMbl. Ilpu »TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOel B MOJHOM 0O0BEME
IpEIIIeCTBYET U3YUYECHUIO JNECATUYHBIX JApOOEH, 4TO IEeNeco00pa3sHO ¢ TOYKH 3PEHHS JIOTMKHU
M3JIO)KEHUSI YUCIIOBOM JIMHMM, KOTJa NpaBWja JIEHCTBUI C JNECATUYHBIMH IPOOSIMH MOKHO
000CHOBAaTh Y€ W3BECTHBIMU aJTOPUTMaMHU BBIIIOJIHEHUS JEUCTBUH € OOBIKHOBEHHBIMHU
npoOsMu. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACHIMPUT BO3MOXKHOCTU i MOHHUMAaHHA
00y4aromuMHCs MPUKIIAJAHOTO TPUMEHEHHs HOBOM 3aliCH MPU U3YUYEHUH JPYTUX NpPEeAMETOB U
IpY NMPaKTHYECKOM HCIoNb30BaHuU. K 6 Kiaccy oTHec€H BTOpOIi 3Tanm B U3y4eHUHU IpobeH, rie
IPOMCXOIUT COBEPIICHCTBOBAHWE HABBIKOB CPaBHEHUS M INpeoOpazoBaHMs IpoOel, OCBOEHHE
HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHHUKH BBIYHUCICHHUM, B TOM 4HCIE
3HAYEHUI BBIPAXKEHUH, COAEpk allUX U OOBIKHOBEHHBIE, U JECATUYHBIE APOOU, YCTAaHOBIIEHHE
CBs3eM MeXIy HMMH, pacCMOTpeHHE MPUEMOB pellleHus 3a7ad Ha Apoou. B Hauane 6 kiacca
MPOUCXOUT 3HAKOMCTBO C IMOHSATUEM MPOIICHTA.

Oco0eHHOCThIO M3YYEHHUSI MOJIOKUTEIBHBIX U OTPHUIATEIBHBIX YUCEN SIBISETCS TO, YTO
OHM TaKXX€ MOTYT pacCMaTpUBaThCs B HECKOJIBKO ATANoB. B 6 Kkilacce B Hayalle U3y4eHUs! TEMBbI
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«[lonoxxuTenpHble U OTPHULATENbHBIE YUCIa» BblAeseTcs noarema «llensle yncnay, B paMKax
KOTOpOﬁ 3HAKOMCTBO C OTpHULATCIIbHBIMU YHUCIIaMU U I[eﬁCTBHHMH C IIOJIOKUTCIIBHBIMHU H
OTPHIIATEIILHBIMU YUCIIAMH TIPOMCXOIUT Ha OCHOBE COAEPIKATEILHOTO MOAX0/1a. ITO TO3BOJISET
Ha JIOCTYIHOM YpPOBHE IO3HAKOMHUTH OOYYarOIMXCsl MPAaKTUYECKH CO BCEMH OCHOBHBIMHU
MOHATHUAMU TEMbI, B TOM YUCJIC U C IPaBUIIAaMH 3HAKOB IIPW BBIIIOJIHCHUHA apI/I(bMeTI/I‘-IeCKI/IX
neiictBuil. M3ydyeHue panMoHaIbHBIX YHMCEI HA 3TOM HE 3aKOHUYMTCA, a OyAeT MPOJOJIKEHO B
Kypce anredpsl 7 Kiacca.

IIpu oOydeHHum pemeHur0 TEeKCTOBBIX 3ajad B 5—60 Kiaccax HCHOJIb3YIOTCA
apupmeTrueckue npuémsl pemeHus. [Ipu orpaboTke BHIYUCIUTENBHBIX HAaBBIKOB B 5—6 Kiaccax
paccMaTpUBAIOTCS] TEKCTOBBIC 3a/laud CIEIYIOIIMX BUIOB: 33/1a4d HA JBUKCHUE, HA YacTH, Ha
IMMOKYIIKH, Ha pa60Ty U TPOU3BOAUTCIIBHOCTb, Ha IMPOLCHTBI, HAa OTHOLICHUA KW MNPONOPHHHU.
OOyuJatomirecss 3HAKOMATCS ¢ IpUuéMaMH pelIeHHus 3ajad 1nepebopoM BO3MOXKHBIX BapHaHTOB,
yuatcst paboTath ¢ nH(pOpMaIMEH, IPEICTaBICHHON B popMe TabIHIl WIIH JHarpaMm.

B mporpamme ydeOHOro kypca «MaremaTtuka» NpeAyCMOTPEHO (OPMHPOBAHUE
IPONEIeBTHUECKUX anredpandyeckux npezcTaBieHuid. bykBa Kak CMMBOJ HEKOTOPOTO 4Mcia B
3aBUCUMOCTH OT MAaTE€MaTMYECKOI'0 KOHTEKCTa BBOJUTCS MOCTENEHHO. byKBEeHHas CHMBOJIMKA
IIMPOKO HCIOJB3YETCs MPEXIE BCEro Uil 3amucu OOIIMX YTBEPKACHUH M NPEAsIOKEHHH,
q)OpMy.]I, B YaCTHOCTHU AJid BBIYUCIICHUA T'COMETPHUYCCKUX BCIIMYHUH, B KAYCCTBC «3aMCCTHUTCIIA
qucia.

B mporpamme yuyeOHoro kypca «MaremaTHKay NpeACTaBICHA HArIsgHAas T€OMETpus,
HaIllpaBJICHHAsA Ha Pa3sBUTUC 06pa3H0r0 MBIIUICHUA, MMPOCTPAHCTBECHHOI'O 13006pa>1<eH1/1$1,
n300pasUTeNbHbIX yMEHUH. OTO BaXKHBIH STal B H3YYEHUM TIEOMETPUH, KOTOPBIH
OCYILECTBIISICTCSI Ha HAIJISIHO-IIPAKTUYECKOM YpPOBHE, ONMpAaeTcs Ha HarisaHO-00pazHoe
MbllIeHHe oOyyaromuxcs. boiplias posib OTBOAMUTCS NPAKTHUECKOHM IEsITeIbHOCTH, OIIBITY,
HKCIEPUMEHTY, MoJienpoBaHuto. O0yyaromuecs: 3HaKOMATCS C TEOMETPUYECKUMHU (uUrypamu
Ha TJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIINMHI KOHDUTYpalusiMH, ydaTcsi H300paXkaTh UX
Ha HEJTMHOBAHHOM W KJIeTYaTOW OyMmare, paccMaTpUBalOT UX MpOCTeHre cBoiicTBa. B mporiecce
HN3YUCHUA HaFHﬂI[HOﬁ reoMCTpHU 3HAHUA, ITIOJTYYCHHBIC 06y11a101111/1M1/1cs1 Ha YPOBHC HA4YaJIbHOI'O
o0uiero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 KiaccaXx H3y4aeTcs WHTErpUPOBAaHHBIM INpeaMer
«MatemaTuka», KOTOpbI BKJIIOYaeT apu(PMETHUYEeCKUH MaTepuan U HarjsJHyI0 T'e€OMETpHIo, a
TaKXe MPOINEIeBTUUECKUE CBEJCHMS U3 alreOpbl, SJEMEHTHl JIOTUKUM M Hadaja ONucaTeIbHOU
CTaTUCTHKH.

OO1m1ee yncIo YacoB, PEKOMEH/I0BaHHbIX Ul W3ydyeHHUs MareMaTuku, — 340 yacoB: B 5
kiacce — 170 gacoB (5 yacoB B Hezen0), B 6 kiacce — 170 yacoB (5 yacoB B HEJIEINIO).

COIEPKXAHUE OBYYEHUSA
5 KIIACC

HarypanbHble ync/ia 4 HyJIb

HarypanbsHoe uucno. Psg HatypanpHbix umcen. Yucno 0. M3o0paxeHne HaTypalbHBIX
qHCceN TOYKaMH Ha KOOPJIMHATHOM (UMCIIOBOM) MPSMOH.

ITo3unmoHHas cucrema cuuciaeHus. PUMckas Hymepauus Kak IPUMEpP HENO3ULIMOHHON
CUCTEMBI CUHCIIeHUs. [lecaiTuyHas cucTeMa CYUCIICHHUS.
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CpaBHeHHE HaATypallbHBIX YHCEJ, CpaBHEHHE HaTypalbHBIX uucel ¢ HylaéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HATYPaJIbHBIX YHCEIL.

CnoxeHue HaTypajbHBIX YHCEN, CBOMCTBO HYyJs IpU CIOKEHWU. BplunTaHue Kax
neiicTBre, oOpaTHOE CIOKEHUIO. Y MHO)KEHUE HAaTypaJbHBIX YMCENl, CBOMCTBA HYJISI U €AMHUIIBI
npu yMHOXXeHHH. JleneHue Kak JeiicTBue, oOpaTHOe yMHOKEHHIO. KOMIOHEHTHI AeHCTBHIA,
cBs3b Mexxay HuMHU. [IpoBepka pesynbrata apudmernyeckoro nerictBus. [lepemecturenbHoe u
CcoueTaTeNIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHHUS, PaclpeleNUTeIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Ucnonb3oBanue OykB Juisi 0003HAYEHUS HEU3BECTHOI'O KOMIIOHEHTA M 3allCU CBOMCTB
apuMeTHUECKUX ICHCTBUH.

JlenuTenu v KpaTHbIE YKCiIa, Pa3jIoKEHUE Ha MHOXUTENU. [IpocTeie U cocTaBHBIE UnCIa.

[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM. 3allCh YWCIA B BHJE CYMMBbl pa3psiiHbBIX
CJIaraeMbIX.

UucnoBoe BbIpaXeHHE. BplunclieHne 3HAUYE€HUW YHCIOBBIX BBIPAXKCHHUH, MOPSIAOK
BBIMIOJHEHUsT  AeiicTBuif. lcmonp3oBaHMe TpU  BBIUMCICHUSIX IMEPEMECTUTEIBLHOTO U
COUYETATENLHOTO CBOWCTB (3aKOHOB) CJIOXKEHHUS M YMHOXKEHUS, pacHpelelnTeIbHOTO CBOWCTBA
YMHOKEHHS.

Jpoou

[Ipencrasienne o apobU Kak criocode 3amucu 9acTy BeaTuIuHbl. OOBIKHOBEHHBIC APOOH.
[IpaBuibHBIE U HETIpaBWIbHBIE IpoOH. CMemanHas Apo0k, IPeACTaBICHNEe CMEIIaHHOH ApoOH B
BUJIC HEMPAaBUIBHOM JpOOM W BBIIEICHHE IENOW YacTH 4HciIa M3 HENpPaBWIBHON ApoOH.
N3obpaxenue npodeit ToukaMu Ha YUCIIOBOM mpsiMoil. OcHOBHOE CBOMCTBO Apodu. CokparieHue
npob6eii. [IpuBenenue apodbu k HOBoMY 3HaMeHaTen0. CpaBHEHHE APOOEH.

CrnoxeHue U BelYMTaHUE ApoOeil. YMHOXeHue u JeneHue apoOeil, B3auMHO-00paTHbIE
npodu. HaxoxaeHue yacTu 1esIoro U 1eJ10ro Mo ero 4yacTH.

Hecstuunas 3anuck apobeit. [IpeacraBnenne necATUYHON 1poOu B BUIe OOBIKHOBEHHOM.

N3o0pakeHne necATUYHBIX JApoOe ToukaMu Ha YHUCIOBOM TmipsiMoil. CpaBHEHHE

JECSITUUHBIX ApOOEH.

Apudpmernueckue AEHCTBUS € JECATHUHBIMH Jpo0siMu. OKpyrieHHe IecTUYHBIX
Ipobeii.

Pelnenue TeKCTOBBIX 3a1a4

Pemienue TekcToBBIX 3a1au apupMETUYECKHM crIocoOoM. Perienne norudyeckux 3aau.

Pemenue 3agau nepe6opoM Bcex BO3MOXKHBIX BapuaHTOB. lcronb30Banue npu perieHnu
3a/1a4 TaOJIUIL U CXEM.

Pemenne 3amau, conep)KaluxX 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI: CKOPOCTb,
BpEMsi, PacCTOSIHHE, II€Ha, KOJMYECTBO, CTOMMOCTb. ENMHMIIBI M3MepeHus: Macchl, 00bEMa,
LIEHbl, PACCTOSHHUSA, BpPEMEHHU, CKOpocTH. CBS3b MEXIy €IMHHULIAMU H3MEpPEeHUs Kaxaou
BEJIMYUHBI.

Perienne OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienre qaHHBIX B BUIE TAOIUIl, CTOIOYATHIX TUATPAMM.

Haruasinnas reomerpust

Harnsguele npeacraBneHuss o ¢urypax Ha IUIOCKOCTU: TOYKa, MpsMas, OTPE30K, JIyd,
yroja, JIOMaHas, MHOTOYI'OJIbHUK, OKpPYKHOCTb, Kpyr. Yrou. Ilpsmoi, ocTpeli, Tymod u
Pa3BEPHYTHIN YIJIBI.
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JlnuHa oTpe3ka, METpPUYECKHE €IMHUIBl JUIMHBL. JlIMHA JIOMaHOW, MEepUMETP
MHOTOYIOJIbHUKA. 1I3MepeHne n NocTpoeHue yIiioB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsinnaeie npencraBinenus o purypax Ha MiIOCKOCTH: MHOTOYTOJIHUK, IPSIMOYTOJIbHHUK,
KBaJpaT, TPEYTOJILHUK, O paBEHCTBE (QUTYD.

N3o0pakenue ¢uryp, B TOM uncie Ha kieryaroil Oymare. [locrpoenune xoHpuryparumit
W3 4YacTell NpsMOH, OKPY)XKHOCTH Ha HEJIMHOBAHHOW W KieTyaTol Oymare. Vcrmonb3oBaHue
CBOMCTB CTOPOH U yIJIOB IPSIMOYIOJIbHUKA, KBa/IpaTa.

[Inomane npsAMOYroJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 IIPSIMOYTOJIbHUKOB, B
TOM uucie Guryp, n300pakEHHBIX Ha KiieTyaTon Oymare. EnuHuUIIbI U3MepeHus TUIoHIaIu.

Harnsimaele  mpencTaBieHHs O  MPOCTPAHCTBEHHBIX — (UTYpax:  MPSIMOYTOJbHBIN
napajenenunen, Ky0, MHOTOrpaHHHKH. J300pakeHue NPOCTEHIIMX MHOTOIPAaHHHUKOB.
Pa3Béprkn kyba u mapamtenenunena. Co3gaHwe MoOJENEH MHOTOrpaHHUKOB (W3 Oymarw,
IIPOBOJIOKH, TUIACTUJIMHA U APYTUX MATEPHAJIOB).

O6BEM PSIMOYTOJIBHOTO Tapasuiesenunena, Kyoa. Enunuiel usmepeHust oobéma.

6 KIIACC
HarypaabHble yucia

Apudmernueckue AEUCTBUS C MHOTO3HAYHBIMU HATYPaJbHBIMH 4YHCIaMHU. YHUCIOBBIE
BBIPQXECHUSI, MOPSAOK JEHCTBUM, UCHOJIb30BaHUE CKOOOK. Mcrosib30BaHuE NMPH BBIUMCIECHUAX
IIEPEMECTUTENBHOTO U COYETATEIIBHOIO CBOMCTB CIIOKEHUS U YMHOXKEHUS, PACIPEACIUTEIBHOTO
cBoiicTBa yMHOeHUs. OKpyIJIeHUue HaTypajJbHbIX YHUCEN.

Jlenutenu M KpaTHble 4Mcia, HauOONbIIMK OOIIMH JAeiauTeNnb W HauMeHbIlee olliee
KpaTHOE. J[eIMMOCTb CyMMBI M IPOU3BEACHHUS. JleIeHHE C OCTaTKOM.

JApodu

OObIKHOBEHHAs 1po0Ob, OCHOBHOE CBOICTBO ApoOH, cokpalieHue apobeit. CpaBHeHUE U
ynopsounBanue Jpodel. Perenue 3a1au Ha HaXOXKJIEHHWE YacTU OT LIEJOr0 U LEJNOro MO €ro
yacTu. [IpoOHOe 4Ymciio Kak pe3ynabTaT neneHus. [IpeacraBieHue necsaTUYHON ApoOM B BHUIE
OOBIKHOBEHHOWH JIpoOM W BO3MOXHOCTb IPEACTaBICHHUS OOBIKHOBEHHOW JpoOM B BHJIE
JnecsaTHUHOM. JlecaTuuHble ApoOU U MeTpuueckas cucTemMa mep. ApudmeTuueckue IeHCTBUS U
YHCJIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMH U JIECITUUHBIMU JPOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHomIeHuH. Macmrab, nponopuus. ITpumenenue
IIPONOPLUI MPU PELLIEHUU 3a/1a4.

ITonstue nponeHTa. BelunciieHne nNpoueHTa OT BEIMYNUHBI U BEIUYHUHBI 110 €€ IPOLEHTY.
BeipaxeHue mpoLEeHTOB NECITUYHBIMH JIpoOsiMu. Perienue 3amad Ha mporeHThl. BoipaxkeHue
OTHOILICHHUS BEJINYMH B MIPOLICHTAX.

IHos0:kMTEIBHBIE M OTPHLATE/IbHBIC YHCJIA

[TonoxkutenpHble ©  OTpullaTeNbHble 4yucia. Llempie 4wucna. Moayns  4ucna,
reoMeTpuueckas HHTepHperanuss Monayis uucia. M3o0paxeHue uucen Ha KOOpAWHATHOU
npsaMoil. YucnoBele npomexyTku. CpaBHeHue uucen. Apudmeruyeckue IeHcTBUS C
MIOJIOKUTEIBHBIMU ¥ OTPULIATEIbHBIMU YHCIIAMHU.

[IpssmoyronbHasi cuctemMa KOOpAMHAT Ha IUIOCKOCTH. KOOpAMHATHI TOUKHM Ha IUIOCKOCTH,
abcuucca u opauHarta. [loctpoenue Touek u GUryp Ha KOOpAMHATHOMN MIIOCKOCTH.

BykBeHHBbIE BBIPAKEHUS

[Ipumenenue OykB AJis 3aMCU MaTeMaTHYECKUX BbIpaXeHUH U npeuioxkeHnid. CBolicTBa

apu@meTnyecKkux AeicTBuil. bykBeHHBbIE BBIpa)KEHHSI U YHUCIIOBbIE IOJICTAHOBKH. ByKBEHHBIE
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paBEHCTBa, HAaXOXKJIEHUE HEU3BECTHOTO KOMMIOHEHTa. Popmysbl, (Gopmyibl MepuMeTpa u
TUIOINAAM MIPSIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Napaenenunena u Kyoa.
Pemenne TekcToBBIX 32124

Pemenue TekCTOBBIX 3ahay apu(PMETHUECKUM CIocoOOM. PerieHne mormueckux 3ajad.

Pemenue 3aa4 nepebOpoM Bcex BO3MOXKHBIX BapUAHTOB.

Pemenne 3amau, conepkamiMx 3aBUCHUMOCTH, CBS3BIBAIOIIUX BEIUYUHBL: CKOPOCTb,
BpeMsi, pAcCTOSHME, II€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOJUTEILHOCTb, BpEMs, OOBEM
paboThl. EnuHuIBl M3MepeHHs: Macchl, CTOMMOCTH, PAaCCTOSIHUS, BPEMEHH, CKOpocTH. CBs3b
MEXy €IMHUIIAMU U3MEPEHUS KaKO0W BETTMUHHBI.

Pemenune 3amay, CBS3aHHBIX C OTHOLIEHMEM, IIPONOPLUOHAIBHOCTBIO BEJIUYMH,
NPOIIEHTAaMH; PEIlICHHE OCHOBHBIX 33aJa4 Ha JPOOU U MPOLIEHTHI.

OrneHka ¥ IpUKKIKA, OKpyTieHue pesynbrata. CocraBieHne OYKBEHHBIX BBIPAKEHUH 110
YCIIOBUIO 3aJ1a4H.

[IpencraBienne AaHHBIX C TMOMOIIbIO Tabmuiy U auarpamm. CronO4arbie guarpambl:
YTEeHUE U TIoCcTpoeHue. UTeHne KPyroBbIX AUarpaMM.

Harnsinnasi reomerpust

Harnsnueie npeacraBnenus o ¢urypax Ha IIIOCKOCTU: TOYKA, IpsiMasi, OTPE30K, JIyd,
yroJi, IOMaHasi, MHOIOYT OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacrnosniokeHue JABYX MpSAMBIX Ha IIJIOCKOCTH, MapajljielIbHbIE IPSIMBIE,
NEePIEeHIUKYIApHbIE MpsiMble. M3MepeHue paccTOsIHUI: MEXIy IBYMS TOYKAMM, OT TOYKHU IO
IPSIMOM, IJIMHA MAapIIPyTa HA KBAaJIPaTHOMN CETKe.

W3mepenue U mocTpoeHue YIioB C MOMOIIbIO TPaHCHOPTHpPA. BUabl TpeyroabHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYHOYTOJbHBIA, pPaBHOOEAPEHHBIH, PABHOCTOPOHHUIA.
YeTbIpEXYroabHUK, MIPUMEPHI YETHIPEXYTOIbHUKOB. [IpSIMOYronbHUK, KBaApaT: UCIOIb30BAHKE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. M3o0pakeHne reoMeTpuyeckux GUryp Ha HeIMHOBAaHHOM
Oymare c HCIIOJIb30BAaHHEM LUPKYNs, JUHEHKH, YrolbHUKA, TpaHcmoptupa. Iloctpoenus Ha
KJIeT4yaTou Oymare.

[lepumerp MHoOroyronpHuka. IloHsTHEe moOmAAM QUIYpPbI, €IWHULBI H3MEPEHUS
wiomanu. [Ipubmmk€HHoe M3MepeHue miomaan Guryp, B TOM 4YHCle Ha KBaJpaTHOW CETKe.
[TpubnmxkEHHOE U3MEPEHNE AJTMHBI OKPYXHOCTH, TUIOIIAIU KpyTa.

CuMMeTpus: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHUHU.

[TocTpoeHre CUMMETPUUYHBIX (QUTYD.

Harnsinaele mpencTtaBieHUs O NPOCTPAHCTBEHHBIX (Urypax: mnapasenenunesn, Kyo,
npu3Ma, TMpamMuia, KOHyC, IUIUHAP, map U chepa. M300paxkeHne NpocTpaHCTBEHHBIX (QUTYD.
[Ipumepsl  pa3BEPTOK MHOTOTPAaHHMKOB, LWIMHApa M KoHyca. Co3gaHue Mopenei
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MpoBOJIOKH, MIIACTHIIMHA U IPYTHUX MaTEpUasoB).

[Tonsatne o00béMa, emguHUILI uW3MepeHUs: o00BEMa. OOBEM  MPAMOYTOIHHOTO
napajuienenumnesaa, Kyoa.

NPEIMETHBIE PE3YJIBTATHI
[IpenMeTHBIE pe3ynbTaThl OCBOSHUS MPOTPAMMEBI Y4eOHOTO Kypca K KOHIy 0Oy4eHus B 5
KJjiacce:
Yuciaa 1 BLIYUCTICHUS
— IloHuMath U MPaBUIBHO YHOTPEOISATH TEPMUHBI, CBSI3aHHBIE C HATYpATbHBIMU YHCIAMH,
OOBIKHOBEHHBIMHU U IECATUYHBIMU APOOSIMH.
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CpaBHUBATh U YHIOPSAOYMBATH HATYPAIBHBIC YMCIIA, CPABHUBATH B MPOCTEUIIINX CIydasx
OOBIKHOBEHHBIE IPOOH, AECITHIHBIC APOOH.

COOTHOCUTH TOYKY HA KOOPIAMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €M
YHUCIIOM M H300pakaTh HaTypalbHbIE YHMCIAa TOYKAMHU Ha KOOPAMHATHON (YHCIIOBOM)
MIPSMOM.

BeimonusaTe apudmeTnueckrue ASUCTBHUS ¢ HATYPAIBHBIMU YHCIAMH, ¢ OOBIKHOBCHHBIMU
JIPOOSIMU B IIPOCTEUIITUX CITyJasiX.

BrInoaHsATh MPOBEPKY, MPUKUIKY PE3YJIbTaTa BRIUUCICHUH.

OxkpyrisaTh HaTypajibHbIEC YHCIA.

PemieHne TeKCTOBBIX 3a1a4

Pemate TekcToBBIC 3a/1aUn apU(HMETHUECKUM CIIOCOOOM M C TIOMOIIHI0 OPTaHM30BaHHOTO
KOHEUYHOTO Tiepebopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3agaun, coneprkaiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BETUYUHBI: CKOPOCTh, BPEMS,
paccTosiHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aluch, CXEMbI, TaOIUIbI, 0003HAYCHHS TIPU PEIICHUH 3a/1a4.
[Tonp30BaTbCsi OCHOBHBIMU €IMHUIAMHA U3MEPEHUS: LIEHBI, MACChl, pACCTOSIHUSA, BPEMEHU,
CKOpPOCTH, BBIPAXKaTh OJIHU €IMHULbI BEJTUYUHBI YEPE3 APYTHE.

W3Bnekarp, aHaIM3UpOBaTh, OLICHWBATh MH(OPMALINIO, IPEACTABICHHYIO B Ta0iuie, Ha
cTOJIOYATONM auarpamMme, WHTEPIPETHPOBATH IMPEACTABICHHBIC IaHHbBIC, HCIIOJIH30BAThH
JIaHHBIE IPH PELICHUH 33]1a4.

Harasgnas reomMeTpust

[Tosb30BaTbcsd IN€OMETPUYECKMMM IOHATUSAMU: TOYKA, IpsAMasi, OTPE30K, Jyd, Yrodi,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoANTE mpUMeEpsl O0BEKTOB OKPYKAIOIIETO0 MHUpPA, MMEIOUIMX (OpMY H3yYEHHBIX
reoMeTpUYecKux (puryp.

Hcnonp30BaTh TEPMHMHOJIOTHIO, CBSI3aHHYKO C YIVIAMH: BEpUIMHA CTOpOHA, C
MHOIOYrOJIbHUKaMU: YroJjl, BEpUIMHA, CTOPOHA, JMAroHajb, C OKPYKHOCTBIO: Paanyc,
JUaMeTp, LIEHTP.

N300paxarh H3ydyeHHbIE IE€OMETpUYEcKHe (Urypbl Ha HEITMHOBAHHOM U KJIETYATOM
Oymare c MOMOIIBIO LUPKYJIS U JIMHEHKH.

Haxonute NIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KHU 3aJaHHOM JJINHBI; CTPOUTH OKPYKHOCTB 3aJJaHHOIO pajuyca.
Hcnonb3oBaTh CBOWCTBA CTOPOH M YIVIOB INPSIMOYIOJbHHKA, KBajapaTa I HX
IIOCTPOEHUsI, BBIYMCIICHNS TUIOLIAIN U IIEpUMETPA.

Bbruncnare nepumeTp u miomna s KBajapata, NpsiMOyroibHUKa, (UTYp, COCTABICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4yHclie QUTyp, N300paKEHHBIX Ha KJIeT4aTol Oymare.
ITosb30BaThCcs OCHOBHBIMH METPUYECKMMH €IMHULAMU HW3MEPEHUs JJIMHBI, IIOLIAAMN;
BbIpaXaTh OJHU €IUHUIIbI BEJTMUUHBI Yepe3 JIpyTrHe.

Pacno3naBate mapanenenunes, Ky0, MCIOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo
rpaHb, U3MEPEHHUs1, HAXOAUTh U3MEPEHUS Mapajuiesenumnenaa, Kyoa.

Boruncnate 00b€M KyOa, mapansenenurena 1no 3aJaHHbIM U3MEPEHHSM, MOJIb30BaThCs
€IMHUIIAMU U3MEpEeHus 00bEMa.

PemaTe HecnoXHbIE 3a1a4M HA WU3MEPEHUE N€OMETPUUYECKUX BEIUYHMH B IPAKTUYECKHX
CUTYaIUsX.
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[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MTPOrpaMMbl y4eOHOTo Kypca K KOHILy 00y4eHus B 6

KJacce:

Yuciaa ¥ BHIYUCTIEHUS

3HaTh ¥ NOHUMATh TEPMHHBI, CBA3aHHbBIC C PA3IMUYHBIMHU BUIAMH YHUCET U CIIOCOOAMH UX
3aMuCH, IEPEXOIUTH (€CIH 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3aMHUCH YHCTIA K APYTOM.
CpaBHUBATh U YIOPSIOYMBATH LIEJbIe YMCIA, OOBIKHOBEHHBIE M JIECATHYHBIEC ApPOOH,
CpPaBHUBATh YKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BbimonHsaTe, coderas yCTHble M MHCbMEHHbIE NMPUEMBI, apupMeTHUYecKhe NEHCTBUS C
HATYpaJIbHBIMH M LEJIBIMH YHCIAMH, OOBIKHOBEHHBIMH U JAECCATUYHBIMU IPOOSIMH,
MOJIOKUTEIBHBIMU M OTPULIATEIHLHBIMU YHCTIAMH.

BbruncnsaTe 3HauYe€HHS UYMCIOBBIX BBIPAKEHUH, BBIMOJIHATH MPUKUAKY U OICHKY
pe3yJibTaTa BRIYUCICHUMN, BBIMOIHATH MPeoOpa30BaHusl YUCIOBBIX BHIPAKEHUN HA OCHOBE
CBOMCTB apu(h)METHUCCKUX JICHCTBHM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSMOM C COOTBETCTBYIOIIMM €M YHCIOM U
M300paxkaTh YUCIIa TOUKAMU Ha KOOPJMHATHOMN MPSAMOil, HAXOIUTh MOYJIb YKCIA.
COOTHOCHUTH TOYKU B MPSAMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMU ITOU TOUKH.

OprrJI?[TI) OEJIbIC YUCia U AC€CATUYHBIC I[pO6I/I, HaxXxoaAuThb HpI/I6JII/I)KeHI/I$I YHUCCII.

YucaoBble 1 6yKBeHHI>Ie BbIPaKCHUS

ITlonumates u yrIOTpe6J'I$[TB TCPMHHBI, CBA3AaHHBIC C 3aIllMCbIO CTCIICHU 4YHKCJIda, HAXOAUTbH
KBagpaTr H Ky6 4YucCiia, BBIYUCIATH 3HAYCHUSA YHCIOBBIX BI)Ipa)KeHI/If/'I, COACpIKaAIMnX
CTCIICHHU.

ITonp3oBaThCs IIPpU3HAKaAMH ACIIMMOCTH, PACKIIAAbIBATh HATYPAJIbHBIC YUCJIa HA IIPOCTHIC
MHOXUTCIIN.

ITons3oBaThCA MaCIJ_ITa6OM, COCTAaBJIATH MMPOMOPUUN U OTHOLLICHUA.

Hcmons30BaTh 6yKBI>I JJIA 0003HAUYCHHS YMCET npnu 3alruCu MAaTCMATHYCCKUX
BLIpa)KeHHfI, COCTaBJIATH 6YKBCHHLIe BBIPpAXKCHUSA H (bOpMy.]'ILI, HaxXoaAuThb 3HA4YCHUA
6YKBCHHBIX BBIpa)KeHPIﬁ, OCYHICCTBJIAA HCO6XO,Z[I/IMBIG MNOACTAaHOBKH U Hpeo6pa30BaHH${.

Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelnenue TeKCTOBBIX 3a1a4

Pemiate MHOTOIIIarOBBIE TEKCTOBBIE 33/1a4U apUPMETHIECKUM CIIOCOOOM.

Pemarps 3amaum, CBs3aHHBIE C OTHOLICHHWEM, IPONOPLUUOHAIBHOCTBIO BEJINYMH,
IPOLIEHTaMH, pelIaTh TPU OCHOBHBIE 3a/1a4l HAa JPOOU U MPOLIEHTHI.

Pemars 3amaun, congepxalne 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMUNHBI: CKOPOCTb, BpEMS,
paccTosiHue, II€Ha, KOJIMYECTBO, CTOMMOCTb, IPOHM3BOJIUTEIBHOCTb, BpeMs, 00BEMa
paboThl, HCMONB3ysd apuPMeTHUecCKHue IEHUCTBUS, OLEHKY, NPUKUAKY, MO0JIb30BaThCS
€AMHUIIAMU U3MEPEHUS COOTBETCTBYIOLIUX BEJTUYHH.

CocTtaBnsaTh OYKBEHHBIE BEIPRKEHUS 110 YCIIOBHIO 33/1a4H.

N3Bnexkars nHGOpMAIINIO, MPEICTABICHHYIO B Ta0IHIaX, HA JUHEHHOM, CTOI0YAaTON WiIn
KpyroBoW Juarpammax, HWHTEPIPETHPOBATh IPEACTABICHHBIE JAHHBIE, HCIIOIb30BaTh
JTaHHBIE IIPU PEILIECHUU 3a7ad.

[TpencraBisTh MHPOPMALIHMIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.
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Harasinnas reomerpust

[TpuBoauTh MpHUMepsl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOMUX (OpMYy H3YUEHHBIX
FEOMETPUUECKUX IUIOCKUX M TMPOCTPAHCTBEHHBIX (QUIYyp, HPHUMEPHl PaBHBIX U
CUMMETPUYHBIX QUTYP.

H300paxarh C MOMOLIBIO IHUPKYIS, JIMHEHKH, TPAHCHOPTHpPAa HA HEIMHOBAaHHOW H
KJIeT4aToil Oymare M3y4deHHbIE IUIOCKHE TreoMeTpuueckue (urypsl U KoHpurypammm,
CUMMETpPUYHBIE QUTYPBI.

[Tonb30BaTbCcs IEOMETPUUECKUMHU  IMOHSATHSIMH: pPaBEHCTBO  GUTYp, CHMMETpHS,
HCIIOJIb30BaTh TEPMHMHOJIOTHIO, CBSI3aHHYKD C CHMMETpPUEH: OChb CHUMMETPUHU, LEHTP
CUMMETpPHHU.

HaxoauTe BelMYUHBI YIJIOB HW3MEPEHUEM C IOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3alaHHOM BEJIMYMHBI, I0JIb30BAaThCA IPU PELIECHUU 3a1ad TpayCHOM MEpOW YIJIOB,
pacro3HaBaTh Ha YEPTEkKaxX OCTPIU, IPSAMOM, pa3BEPHYTHIN U TYIOU YTJIbI.

BbluncnaTe UIMHY JIOMaHOM, MEpUMETP MHOIOYIOJbHUKA, IOJIb30BAThCA €IUHULIAMU
W3MEPEHHUS IJIMHBI, BbIpaXKaTh OJTHU €IUHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHUE.
Haxonuts, ucnonb3ys 4epTEéKHbIE UHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMs TOUKaMH,
OT TOYKH J10 NPSMOM, JUIMHY IIyTH HAa KBAJPATHON CETKE.

Boruncnate miomaab (GUryp, COCTaBIEHHBIX M3 IPSAMOYTOJIbHUKOB, HCIOJIb30BaTh
pazOueHue Ha OPSIMOYIOJBHUKHM, Ha paBHble (QUIYpBl, JOCTpauBaHHE 10
IpSIMOYTOJIbHUKA, TI0Jb30BaThCS OCHOBHBIMM €AMHMIIAMU M3MEPEHHUs IUIOIIAJH,
BBIPAXKATh OJHU €AUHUIBI U3MEPEHUS IIJIOIAU Yepe3 IpyTHe.

PacnioznaBate Ha MOJENSIX M M300paKEHUSIX MUPaMUIY, KOHYC, HUIMHJIP, UCIOIb30BaTh
TEPMHMHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAaHHUE, pa3BEPTKA.

N300paxaTh Ha KJIeT4aTOi Oymare mpsMOYTOJbHBIN Mapanenenumne].

Bbruucnate 00bEM MpSIMOYTOJIBHOTO Napasjienenunea, Kyoa, Hojabp30BaThCsi OCHOBHBIMU
€IMHULIAMU U3MepeHus 00bEMa;

PemaTths HecnoxHbIE 331a4M Ha HAX0XK/IEHUE T€OMETPUUECKHUX BEJIIMYMH B IMPAKTHUECKUX
CUTYaIUsX.
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TEMATHYECKOE INTAHUPOBAHHUE

S KUIACC
Ne HaumeHnoBaHue pa3aesioB KonuyecTBo yacos DJIEeKTPOHHbIE
H TeM NPOrpamMMbl (undposbie)
o0pa3oBaTe/ibHbIE
pecypchl
1. EcrecTBeHHbIE unca. 43 1 HOC Mos IlIkona
JleficTBUS ¢ HACTOSITUMU https://myschool.edu.ru/
quCcIaMU
2. Harnsgnas reomerpus. 12 HOC Mos lIkona
JInHuM Ha TIOCKOCTH https://myschool.edu.ru/
3. OOBIKHOBEHHBIE IPOOH 48 1 LHOC Mos llIkona
https://myschool.edu.ru/
4, Harnsanas reomerpust. 10 HOC Mos IlIxona
MHOroyroibHuKH https://myschool.edu.ru/
5. JlecsaTnuHbie TpoOH 38 1 HOC Mos Hlkona
https://myschool.edu.ru/
6. Harnsannas reomerpus. Tena 9 HOC Mos llIkona
1 GUrypsl B IPOCTPAHCTBE https://myschool.edu.ru/
7.  lloBTopenue u 06001IEcHHE 10 1 HOC Mos llkona
https://myschool.edu.ru/
OBIIEE KOJIMYECTBO 170 4
YACOB I1O ITPOI'PAMME
6 KJIACC
Ne HaunmenoBanue pasneiioB KonuyecTBo yacos DJIEeKTPOHHBIE
H TeM NPOrpamMmbl (uudpossbie)
o0pa3oBaTe/ibHbIE
pecypcbl
1. EcTtecTBeHHBIE UKCIia 30 1 LHOC Mos IIkona
https://myschool.edu.ru/
2. Harnsannas reomerpust. 7 HOC Mos llIkona
[Ipsimble Ha MIIOCKOCTH https://myschool.edu.ru/
3. Hpobwu 32 1 HOC Mos IIkona
https://myschool.edu.ru/
4. Harnsgnas reomerpus. 6 HOC Mos lIkona
Cummerpus https://myschool.edu.ru/
5. Bripaxkenus ¢ OykBamu 6 HOC Mos Ulkona
https://myschool.edu.ru/
6.  Harmsgaas reometpus. 14 1 HOC Mos lIkona
@urypsl Ha MIOCKOCTH https://myschool.edu.ru/
7. IlonoxurenbHbIC U 40 1 HOC Mos IlIxona
OTpHIaTeNbHBIE YKCIIa https://myschool.edu.ru/
8. [IpencraBienue qaHHBIX 6 HOC Mos llIkona
https://myschool.edu.ru/
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9. Harnsnnas reomerpusi. 9 1 HOC Mos IlIkona
@urypsl B IpOCTPAHCTBE https://myschool.edu.ru/
10. IloBTopenwue, 06001ICHUE, 20 1 HOC Mos Ikomna
cUCTEMaTU3alUs https://myschool.edu.ru/
OBILIEE KOJIMYECTBO 170 5 5
YACOB I10 ITPOTPAMME
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«AJI'EBPA » (7-9 KJIACC)

MHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIISI€TCSI OJHUM M3 OIMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHA
o0ecreynBaeT 3ydeHue IPYrux AUCHHUILIINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUs U B MOBCEAHEBHON XKU3HU.
PazBute y oOyuarommxcs Hay4YHBIX [PEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anredpandeckux abcTpakiuii, crnocobe OTpakeHHs MaTeMaTUYeCKOM HayKoW SBJICHUH U
MPOLIECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIICHHS], HEOOXOAMMBIX JJIsl aJalTallid B COBpEMEHHOM HudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
NEeNCTBUS U BBIBOJBI, GOpMyIupoBaTh yTBepkaeHUs. OcBOoeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOY4YaloluXcs: OHM HCHOJB3YIOT JCNYKTUBHBIE U
WHAYKTUBHBIE PACCYXICHUS, 0000IIEHHEe M KOHKPETH3aIUIo, adCTparupoBaHUE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON NEATeIbHOCTH
0o0y4aromuxcsi, IMOJITOMY CaMOCTOSITETbHOE pEIICeHHWEe 3adad  SBISIETCS — peanu3anueit
JeSITeTbHOCTHOTO TIPUHIINATIA O0YIEHUSI.

B crpykType mporpammsl y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKATeNbHO-METOAMYECKUE JIMHUM: «Yucma u
BBIUKCIICHUS», «ANreOpandeckue BBIpAKEHUS», «YPaBHEHHUS U HEpaBeHCTBa», «DyHKIHNY.
Kaxxgas u3 3TuX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHHUAMH. B Xoae uzydenus yuyeOHOro Kypca
00y4JaroIUMCs TPUXOAUTCS JTOTHUYECKH PACCYkAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
s3pika. CopeprKaTebHOM U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Amnredpay siBIseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Copepxanne nuHUM «Yucaa W BBIYMCICHUS» CIYKUT OCHOBOW Ml JAJbHEUIIETro
U3y4eHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYaroIUXCs JIOTMYECKOTO MBIIUICHNUS,
(GOpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOHN XH3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oO0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM YHMCie. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JIUHUU OTHECEHO K CpeHEMY O0IIeEMYy 00pa30BaHUIO .

Conepxkanne MABYX anreOpanyecKux JHUHUA — «AJTeOpandeckre BBIPOKCHUS» W
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYeCKOro ammnapaTra, HEOOXOIUMOIro JJs peIleHHs 3ajJad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHBId  MaTepuan TPYNNHpPYeTcs BOKPYT  pallMOHANBHBIX  BBIpaKEHUU.  Aunredpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKH KaK sI3bIKa JUTS MOCTPOSHHSI MAaTEMAaTHIECKUX MOJICTICH,
OTIHCAHMsI TIPOIECCOB U SIBIICHUH peabHOTO MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe
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JanbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHHS Kypca HWHGOPMATHKH, ¥ OBJIQJICHUE HABBIKAMU JICAYKTUBHBIX PaCCYXKICHHM.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKECHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATIHHO-TpAQUUECKOW JIMHUM  HAIEJICHO Ha  IOJyuyeHHUe
00yJaromuMuCcs 3HaHUH 0 PYHKIUAX KaK BaKHEHINIEH MaTeMaTHYeCKONH MOJEIH ISl ONHCAHUS
U HUCCIICZIOBAaHMS PAa3HOOOPA3HBIX IMPOIIECCOB M SIBJICHUI B mpupone U odmectBe. M3ydeHue
Marepuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaAIONIMXCS YMEHHS KCIIONB30BaTh pa3IMYHbIC
BBIPA3UTEIILHBIC CPEJICTBA SI3bIKA MATEMATUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIJ] B )OPMHPOBAHUE MPEICTABICHUNA O POJIM MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIBTYPBI.

Cornacno yueObHOMY IulaHy B 7-9 kiaccax wu3ydaercssi y4eOHBIH Kypc «AureOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3Jiesibl cojepxaHus: «Yuciaa U BBIYHACICHUSY,
«AnredpandecKue BEIPAKCHHS», «Y paBHCHUS U HEPABCHCTBAY, «DYHKIIUNY.

OO1iee YuCIIO YacoB, PEKOMEHIOBAHHBIX Ul M3YYCHHUsI YUeOHOTo Kypca «Anredpay, —
306 yacoB: B 7 kimacce — 102 vaca (3 yaca B Heeno), B 8 kimacce — 102 gaca (3 yaca B Heneno),
B 9 xiacce — 102 gaca (3 yaca B HeZIe0).

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC
Yuciia 1 BBIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, MEPEX0i OT OAHOH (opMbl 3amucu Apodei K
apyroi. IlonsaTHe panuoHaIbHOrO 4YKCIIA, 3alMCh, CPABHEHUE, YIIOPAJOUYNBAHNE PALlMOHAJIBHBIX
yucen. ApudmeTrnueckue IeiCcTBUS ¢ pallMOHAIBHBIMU YHMciIaMy. Pemienue 3a1ad u3 peaabHOR
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpe/esieHHe, Mpeodpa3oBaHie BbIPAXKEHUN Ha
OCHOBE OIIpe/ieNICHUs], 3aUCh OobIuX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUE IPOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul Ha MPOLIEHTHI, pPElIEHUE 33134 U3 peaibHOU
MPAKTHKH.

[IpuMeHeHne PU3HAKOB ACIUMOCTH, Pa3JI0KEHUE HA MHOKHUTEIHN HATYPaIbHbIX YUCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.
AuredpanyecKkne BbIPaKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHHUS C NEPEMEHHOH. JlomycTUMbIE 3HaUYEHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTH MEXIY BeIMYMHAMH B BHAE (HOPMYJIBIL.
Boruncnenus no ¢gopmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
BBIp@XXEHUSI, TIpaBUJIa MIPeoOpa3oBaHUs CyMM M MPOM3BEIEHUI, IpaBUila PacCKpbITUS CKOOOK U
IPUBEIECHUS OJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHU C HATYPaAJIbHBIM ITI0KA3aTEIIEM.

OpnowieHbl 1 MHOTOWIEHBl. CTeneHb MHOrouwieHa. Cll0KeHHe, BBIMUTAHUE, YMHOKEHUE
MHOro4JeHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs M HEpABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHUS, MpaBuja MpeoOdpa3oBaHus ypaBHEHUS, paBHOCUILHOCTD
YpaBHEHUM.
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JluHeitHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCJIO KOpPHEW JIMHEHHOIO ypaBHEHUS,
pellieHne JIMHEHHBIX ypaBHeHHI. CocTaBieHHME ypaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOILIbIO YPABHEHUH.

JIuneiiHOe ypaBHEHHE C IBYMs NMEPEMEHHBIMH U ero rpaduk. Cucrtema ABYX JTUHEWHBIX
yYpaBHEHUU ¢ JBYMsS TIEPEMCHHBIMH. PellieHne CHUCTeM ypaBHEHUH CIOCOOOM MOJICTaHOBKHU.
ITpumeps!l peleHns TEKCTOBBIX 3a7ad ¢ IIOMOILBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopaunarta Touku Ha npsmMoi. UYuciaoBble IPOMEXYTKH. PaccTosHume Mexny nByMs
TOYKAMHU KOOPJAUHATHOU MPSAMOIA.

[IpsmoyronbHas cucrema KoopAauHat, ocu Ox u Oy. AOciucca M OpJUHATa TOYKH Ha
KoOpAnHATHOM miockocT. [Ipumeps! rpadukos, 3agaHHbX (opmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMoctedd. [lomsarme ¢ynkumn. I'padpux ¢ynkuuu. CpoiictBa  (QyHKIHIA.
Jluneitnas Qynkuus, eé rpapuk. ['paduk ¢yukipn y=|x|. ['padudeckoe penreHne THHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC
Yuciia ¥ BbIYHMCICHUSA

KBagparueiii kopers u3 uucina. [lonstue o0 umppauvoHansHOM uucie. JlecaTuuHbie
npuOJIMKEHUST HPPALMOHANBHBIX Yncell. CBOWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U HX
IpPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAKEHUNW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qHCIIa.

Crenens ¢ nenslM MokasaresneMm U e€ cBoiictsa. CTaHgapTHas 3alluch YHUCIa.
Anredpanyeckne BbIPaKeHUs

KBagparsslil TpEXUieH, pa3iioKeHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIN.
Anrebpanyeckas 1poob. OCHOBHOE CBOWMCTBO anreOpandeckoil npodu. CioxkeHue, BEIYUTAHHE,
YMHOXEHHE, JeJIeHHe anredpandeckux Jpobeil. PanuoHanbHble BBIpaXXEHUS M HX
npeobpazoBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBangpatHoe ypaBHeHMe, GopMysia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, cBOAANIMXCA K JUHEWHBIM W KBaJapaTHbIM. Ilpocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTalus YpaBHEHUNH ¢ IBYMs MEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YpaBHEHUH C JBYMs IepeMEHHBIMU. [IpuMepbl pemeHus CUCTeM HENMHEWHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 33724 anreOpanyeckuM CIiocoOOM.

UucnoBble HeEpaBEHCTBA M HX CBOMcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHElHbIE HepaBEeHCTBA € OJHOM IepeMeHHOH. CHCTEMBbI
JMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

[Tonsarue ¢pynkumuu. O6NaCTb ONpeseNeHuss U MHOKECTBO 3HaueHHH ¢pyHKkuuu. Criocoobt
3aaHus QYHKIIHM.

I'paduk ¢ynknuu. Yrtenue cpoiictB pyHkuuu no e€ rpaduky. IIpumeps! rpaduxos
GyHKIMH, OTpa)karoluX peaabHble MTPOLECCHI.
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OyHKIMH, OMUCHIBAIOIINE MPAMYI0 U OOpPaTHYIO MPONOPIUOHAIbHBIE 3aBUCUMOCTHU, UX
rpadpuxu. OyHkuuu y = x2, y = x3, y =vx, y=|x|. [padudeckoe perieHne ypaBHEHHU U CHCTEM
YpaBHEHUH.

9 KJIACC
Yucia 1 BIYMCICHUSA

PanmonansHbIe Yricia, UPpalMOHAIBHBIC YHCIIA, KOHCYHBIC B OCCKOHEUHBIC JICCATUIHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTEIbHBIC 4YHCIA KaK OCECKOHCYHBIC
JNEeCATHYHbIE  OpoOu. B3aWMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHeHHUE NEHCTBUTENBHBIX YUCEN, apu(METUYECKUE ICHCTBHS C JICHCTBUTEIBHBIMU
YUCJIaMHU.

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO0 MHUpPA, AIUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MUpe.

[TpubnmxE€HHOe 3HAUYEHHWE BEJIMYMHBI, TOYHOCTh MpUONMKeHHs. OKpyrieHHE YHCEeNl.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. PelieHne ypaBHEeHH, CBOIAIIMXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHwe ypaBHEHUH, CBOASIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pemieHuss ypaBHEHUM TpeThbed M 4YETBEPTOMl CTENEHeu
Pa30KEHUEM Ha MHOXKUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEHHMH.  Pernenwe  TEKCTOBBIX — 3ajad
anredpandeckuM METOAOM.

VYpaBHeHuE ¢ IBYMs MEPEMEHHBIMU U ero rpaduk. PemieHune cucrteM OBYX JMHEWHBIX
YpaBHEHUN C JBYMSl NEpPEMEHHbIMU. PemieHne cucrteM ABYyX YpaBHEHHUI, OJIHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpOpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 anreOpandeckum crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PelleHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHCTBa. ['padudeckas WHTepHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKIUUHA

KBagparnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI BEPUIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'paduku Gpyskmmit: y= £x,y= x+b,y= £x,y= x3,y= \x,y=|x|,  ux cBoiicTpa.
YucoBble M0CJIEA0BATEIbHOCTH U NIPOIPECcCUm

[ToHsiTHE YKMCIIOBOM MOCIENOBATENBHOCTH. 3aJJaHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIIoi n-To UieHa.

Apudmerndeckass ©  reoMmeTrpuyeckas —mporpeccuu.  Dopmynabl  n-TO  WieHa
apuQMeTUYECKOl 1 FTeOMEeTPUUECKON MPOTPECCHil, CyMMbI IEPBBIX 71 YJICHOB.

N300paxenne 4ieHOB apu(MeTHYECKOM M T€OMETPUYECKOW MPOrpeccHuil TOukamHu Ha
KOOPJAMHATHON MJIOCKOCTH. JIMHENHBIN 1 3KCIOHEHITUANbHBIA pocT. ClI0KHBIE MPOIIEHTHI.
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INPEAMETHBIE PE3YJIBTATbBI
[IpenmeTHbIe pe3yabTaThl OCBOCHUS IPOrpaMMbl y4eOHOTO Kypca K KOHILy oOyueHHs B 7

KJacce:

Yuciaa ¥ BBIYUCTIEHUS

BrImonHATE, codyeras ycTHbIE M HMUCBMEHHBIE NMPHEMBI, apu(pMETHYECKUe ACHCTBUS C
PaLMOHAIEHBIMH YHCIIAMH.

Haxoaute 3HaYeHHs YMCIOBBIX BBIPAKEHHH, NMPUMEHSATH Pa3HOOOpasHbIE CIOCOOBI U
NpUEMBI BBIYMCIICHHS 3HAYCHHUI TPOOHBIX BBIPAKEHHI, COJCPIKAIIUX OOBIKHOBCHHBIC U
JeCATUYHBIE TPOOH.

[lepexoauth OT 0HOM (hopMBI 3amucH 4ucen K ApYyroi (mpeoOpa3oBhIBATH JECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHUHYIO, B YACTHOCTH B OECKOHEYHYIO
JECATUYHYIO IPO0B).

CpaBHUBATh 1 yIOPSI0YMBATh PAL[HOHATIBHBIEC YHCIIA.

OKpyrisTh yucna.

BBINOTHATE MPUKKUIKY M OLEHKY Pe3y/ibTaTa BHIYMCICHHI, OLICHKY 3HAYCHUN YHCIIOBBIX
BBIPKCHU . BBIMOTHSTE IEHCTBUS CO CTENICHSIMHU C HATYPAJIbHBIMH MIOKA3aTEIISIMH.
[IpuMeHATh NPU3HAKH JCITUMOCTH, Pa3JIOKCHHE Ha MHOXHTEIU HATYPAIbHBIX YHCEI.
PemiaTh NmpakTHKO-OPUCHTUPOBAHHBIC 3a/1a4d, CBSI3aHHBIC C OTHOUICHHEM BEJIMYHH,
HPOMOPIMOHATIBHOCTBIO ~ BEIMYHMH, MPOIICHTAMH, HWHTEPIPETHPOBATh  PE3YJbTAThI
pelIeHus 33/1a4 ¢ y4ETOM OTpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMHU PAacCMaTPUBACMBIX
00BEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBaTh anreOpandyeckyrd TEPMUHOJOTHUIO M CHUMBOJMKY, IHPUMEHSTh €€ B
Ipolecce OCBOCHUS y4eOHOro MaTepHaia.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPAXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.
BeimonHATe npeoOpa3oBaHus 11eI0T0 BHIPAXKEHUsI B MHOTOWIEH IPUBECHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE  YMHOKEHHME OJHOWIEHA HAa MHOIOWIEH M MHOIOYJIEHa HAa MHOIOYJIEH,
OPUMEHATH (HOPMYIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcylecTBISATh pa3ioKEHUEe MHOTOYJICHOB HA MHOXHTENIU C MOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIero MHOXHTENsS, TPYNINUPOBKH CJIaraeMblX, HNpUMEHEHUus (Gopmyl
COKpPAIIEHHOTO YMHOXKCHUS.

[TpumeHsTh TpeoOpa3oBaHUs MHOTOWIEHOB JJISi pELICHUs pPa3IMyHBIX 3a7ad U3
MaTE€MaTUKH, CMEKHBIX TIPEIMETOB, U3 PEalbHOU IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYpaJbHBIMU ITOKA3aTeIsIMU I IPeo0pa30BaHUs
BBIPAKCHUI.

YpaBHeHUs M HEPABEHCTBA

Pemate MHENMHbIE YpaBHEHHs ¢ OJHOM NEPEMEHHOM, IPUMEHSs IpaBuia Iepexoja OT
HCXOJIHOTO YPAaBHEHUS K PABHOCWIBHOMY eMy. IIpoBepATh, SIBASETCS M YUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpadpuueckre METObI IPH PEIICHNN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.
[Tonbupars mpuMepbl Hap 4YMCElN, SBISIOMMXCS PElICHHEeM JMHEHHOro ypaBHEHHUS C
JBYMSI IIEPEMEHHBIMU.
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CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHHOTO YypaBHEHUS C JABYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.
Pemats cucteMbl IBYX JMHEHHBIX YpaBHEHMU C JABYMs IIEPEMEHHBIMU, B TOM YHCIIE
rpagu4ecKy.

CocTaBisiTh M pellaTh JUHEHHOE YpaBHEHME WJIM CUCTEMY JIMHEWHBIX YpPaBHEHMH IO
YCIOBHUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadu
IIOJIyYEHHBIN pe3yibTarT.

DOyHKIUHA

N300pakaTh Ha KOOPAWHATHOM NPAMOM TOYKH, COOTBETCTBYIOIIME 33/JaHHBIM
KOOpJAWHATaM, JIy4d, OTPE3KH, HWHTEpPBaJbl, 3alMChIBATH YHCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKoM S3bIKE.

OTmeyaTth B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 33aJaHHBIM KOOpIHMHATaM, CTPOHTH
rpaduku muHeHHbIX QyHKuuid. CTpouts rpaduk GyHKIMH y = |x|.

OnuceiBaTh € MOMOLIbIO (YHKIUI H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMU:
CKOpPOCTBh, BpEMs, PAaCCTOSHHUE, IIEHA, KOJIUYECTBO, CTOMMOCTB, MPOU3BOAUTEIHLHOCTD,
BpeMmsi, 00bEM padOTBHI.

Haxonute 3HaueHne QyHKINH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmath rpaduyueckuii criocod MpeAcTaBlIeHUS U aHAIM3a MH(OPMALUH, U3BJICKATh U
UHTEPIIPETHPOBATh HHPOPMAIIHIO U3 TPA(UKOB PEATBHBIX MIPOIIECCOB M 3aBUCHMOCTEH.

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MIPOrPaMMbl y4eOHOI0 Kypca K KOHIly oOydeHus B 8

KJacce:

Yucaa ¥ BLIYUCIEHUS

Hcnonp30BaTh HayaJIbHBIE MPENCTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YMCET IS
CPaBHEHMUSI, OKPYTJICHUS U BBIYUCIICHUHN, NU300paXkaTh NEHCTBUTENbHBIE YHCIa TOUKAMU
Ha KOOPJMHATHOM IPSIMOM.

[TpuMeHsATh TOHATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAaXOAWUTh KBaJpaTHBIE
KOPDHM, HCIIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJISATOpP, BBIINOJHATH IPEoO0pa3oBaHUs
BBIPAXEHU, COIepKAIUX KBAJApaTHbIE KOPHU, UCIIOJIB3YSI CBOMCTBA KOPHEH.
Hcnonb3oBare 3amucu OOJBIIMX M MajbIX YUCEN C MOMOIIbIO JAECATHYHBIX Apoleil u
crenene yucina 10.

Auredpanyeckune BbIpaKeHHUs

[IpuMeHATh MOHATHE CTENEHM C IeNbIM II0Ka3aTeleM, BBINOJIHATH IMpeoOpa3oBaHus
BBIPAKECHHM, COAECPIKALUX CTEIIEHH C LIEJIBIM TIOKA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
IpaBuI JeHCTBUN HAaJL MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBaApaTHBIA TPEXUIEH HA MHOKUATEIH.

[IpumeHsTh TpeoOpa3oBaHUs BBIPAXKEHUM [UIsi pelIeHUs Ppa3M4yHbIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEAlbHON MPAKTUKH.

YpaBHeHUs1 M HEpaBEHCTBA

PemaTte nuHeliHbIE, KBaJpaTHBIE YPABHEHUS U PAllMOHAIBHBIE YPAaBHEHUS, CBOIAIINECS K
HUM, CUCTEMBI JIByX YPABHEHUH C IByMs IEPEMEHHBIMH.
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IIpoBOAUTH MPOCTEHIINE UCCIIEOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YUCIIE C
IPUMEHEHHEM IpaUUeCcKUX MPEICTaBICHUN (yCTaHABIMBATh, UMEET JIN YPABHEHUE WU
cucTeMa YpaBHEHUI pelleHusl, €Clii UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauth OT CIOBECHON (OPMYIMPOBKH 3a1aud K €€ anreOpandeckod MOJeNu C
IIOMOLIbIO COCTABJICHUS YPaBHEHUS WU CHUCTEMBl ypaBHEHHUH, MHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJyYCHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOMCTBA YNCIOBBIX HEPABEHCTB /ISl CPABHEHHUS, OLICHKH, PEIIATh JIUHEHHbIE
HEPaBEHCTBA C OJIHOM NEPEMEHHOM M UX CHUCTEMBI, 1aBaTh IpauuecKyr0 MILUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonnMaTh ¥ HKCHONB30BaTh  (YHKIUOHAIBHBIC TMOHATHS M S3bIK  (TCPMHHBI,
CHMBOJIMYECKHE OOO3HAUCHMs), ONpeNeNsiTh 3HaueHHEe (QYHKIUM 10 3HAYCHUIO
apryMeHTa, ONpeAessITh CBOMCTBA PYHKIMHU 10 €€ rpaduKy.

CrpouTs rpaduku dJIeMeHTAPHBIX (YHKINN BUIA:

y= kx,y= x2,y= x3,y= Vx,y=|x
rpaduxky.

, OIKCHIBATh CBOKMCTBA YHCIOBOW (YHKIUH IO €&

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MTPOrpaMMBbI y4eOHOT0 Kypca K KOHILy 0OydeHus B 9

KJacce:

Yucaa v BLIYUCTIEHUS

CpaBHI/IBaTb U YIIOpAA0YNBATH PALITUOHAJIBHBIC U HPPAIHUOHAJIBHBIC YU CJIA.

BreinonHaTh apI/Iq)MCTI/I‘ICCKI/Ie HeﬁCTBHH C pallUOHAJIbHBIMH YHUCJIIAMHU, COYCTAsA YCTHBIC U
INMCbMCHHBIC HpI/IéMBI, BBIIIOJIHATD BBIYUCIICHUS C UPPpAllUOHAJIbHBIMHA YU CIIaAMH.
HaXO[[I/ITI) 3HAYCHHS CTCIICHEH C OCJIBIMU ITOKA3aTCIIIMU U KOpHeﬁ, BBIYMCJIIATH 3HAYCHUA
YHCJIOBBIX BLIpa)KeHPIﬁ.

Oprl"J'[f[TB ﬂGﬁCTBI/ITCJ’IBHBIC Yucia, BBIMOJHATL NPUKUIAKY pPE3yJIbTaTa BBI‘IPICJ'IGHI/Iﬁ,
OLCHKY YHUCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHHUs M HEpABEHCTBA

Pemate nuHeliHBIE W KBaJApaTHbIE YpaBHEHUS, YPAaBHEHMs, CBOJSIIMECS K HUM,
npocTeiiye ApoOHO-palliOHAIbHBIE YPAaBHEHUS.

Pemath cucteMbl 1ByX JTUHEHHBIX YpaBHEHMH C JBYMs IEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIUHEUHBIM.

Pemate TeKkcTOBBIE 3a7au aiareOpayecKuM CIOCOOOM C TOMOIIBIO COCTaBJIECHHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMs MIEPEMEHHBIMU.

[TpoBOAMTH MpOCTENIINE UCCIEA0BAHNS YPABHEHUH U CUCTEM ypaBHEHUH, B TOM YHUCIIE C
IpUMEHEeHHeM rpaduyecKux MpecTaBleHUi (yCTaHaBIMBaTh, UMEET JIH ypaBHEHUE WIIH
CUCTEMa YpaBHEHMH pellIeHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).

Pemate nuHeiiHble HepaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh pellIeHHE
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alIMCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemarbp cucTtemMbl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTb pElICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IPSIMOM, 3aIIUCBIBATH PEILIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7au.
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DOyHKIUHA

Pacno3naBath (yHKIIMU M3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXEMAaTUYECKU PACIIONOKEHHE
HA KOOPJMHATHOW IIJIOCKOCTH TpadukoB GYHKIUN BUma: y= #£x, Y= #Rx+b,y=
fox,y=ax2+bx+c,y= x3, y= \/x,y=|x| B 3aBHCHMOCTH OT 3HAu€HUN KOd(PPUIUEHTOB,
OTIMCHIBATh CBOMCTBA (hYHKIIHH.

Crpouth u n300paXkaTb CXeMaTHYECKH IpaUKHU KBAaJPAaTHUHBIX (YHKIUH, ONMUCHIBATH

CBOWCTBA KBaIPATUYHBIX (DYHKIMNA 1O UX TpaduKam.

Pacrnio3zHasatn

KBaJpaTUUYHYIO (QYHKIHIO IO

dbopMmyne, TPUBOAWTH

IIPUMEPBI

KBaJPaTUYHBIX QYHKLIUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YuciaoBble NOCIAEA0BATEILHOCTH | nmporpeccun

Pacnio3naBate apuMeTHUECKYIO U TEOMETPHUECKYIO IPOTPECCUU MIPH Pa3HBIX crocobax

3aJaHusd.

BEITIONHATE BBIUMCIICHUS C HCIIOJb30BaHUEM (bOpMy.]'I n-ro 4jicHa apH(bMCTquCKOﬁ n

F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0OBATCIIBHOCTH TOUYKAMM Ha KOOp,I[HH@.THOfI IIIIOCKOCTH.

Pemate 3aJa4u, CBA3aHHBIC C YHMCJIOBBIMH ITOCICAOBATCIBHOCTAMMA, B TOM YHUCJIC 3aJa4Yn

U3 peasibHOM KU3HHU (C MCIIOIb30BAHUEM KAIIbKYISTOPA, HU(POBBIX TEXHOJIOTHI).

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue pa3jaeiioB KounyecTBo 4yacoB DJIeKTPOHHbIE
H T€M MPOrpamMMbl (undposBbie)
o0pa3oBaTejibHbIE
pecypcsl
1. Yucna v BEIYUCICHUS. 25 1 HOC Mos llIxona
PanmonansHbIie uncna https://myschool.edu.ru/
2. Anrebpanyeckue 27 1 HOC Mos lIkona
BBIPAKCHUS https://myschool.edu.ru/
3. YpaBHEHUS U HEPABEHCTBA 20 1 HOC Mos Ulkona
https://myschool.edu.ru/
4. Koopaunats! u rpaduku. 24 1 HOC Mos llIkona
OyHKIMH https://myschool.edu.ru/
5. [ToBTOpEeHME U 006001IEHNE 6 1 HOC Mos lIkona
https://myschool.edu.ru/
6. Yucna v BEIYUCICHUS. 25 1 HOC Mos llIxona
PanmonansHbIe uncna https://myschool.edu.ru/
7. Anrebpanyeckue 27 1 HOC Mos llkona
BBIPAKCHUS https://myschool.edu.ru/
OBILEE KOJIMYECTBO 102 5
YACOB I10 ITPOTPAMME
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8 KJIACC

Ne HaunmeHnoBaHue pa3ieiioB KonuyecTBo yacos DJIEeKTPOHHBIE
U TeM IPOrpaMMbl (undpossbie)
o0pa3oBaTe/ibHbIE
pecypcbl
1. Yucia 1 BEIYHUCICHUS. 15 HOC Mos IlIxona
KBanpaTHbie KopHU https://myschool.edu.ru/
2. Yuca 1 BBIYUCICHUS. 7 HOC Mos llkona
CreneHb € 1M https://myschool.edu.ru/
MOKa3aTeieM
3. AnreOpandeckue 5 1 LHOC Mos IlIkomna
BbIpakeHus. KBapaTHslii https://myschool.edu.ru/
TpEXWIECH
4. AnreOpandeckue 15 1 HOC Mos IlIkona
BBIPAYKEHUS. https://myschool.edu.ru/
Anrebpanyeckas 1po0b
5. YpaBHEHUS U HEPABEHCTBA. 15 1 HOC Mos Ulkona
KBanpatHble ypaBHEeHUs https://myschool.edu.ru/
6. YpaBHEHUS U HEPABEHCTBA. 13 HOC Mos Ulkona
Cucrembl ypaBHEHUI https://myschool.edu.ru/
7. VYpaBHEHUS U HEPABEHCTBA. 12 1 HOC Mos llIkona
Hepapencrtpa https://myschool.edu.ru/
8. Oyukuuu. OCHOBHBIE 5
TTOHSITHS
9. Oynkuuu. Yuciaosbie 9
byHKIIUU
10. [ToBTOpEeHME M 0000IIEHNE 6 1
OBUIEE KOJIMYECTBO 102 5
YACOB I10 ITPOT'PAMME
9 KJIACC
Ne HaumenoBanue pa3jaesioB KounyecTBo yacoB DJIeKTPOHHbIE
U TeM IPOrpaMmbl (uudgposbie)
o0pa3oBaTe/ibHbIE
pecypchl
1. Yucna v BEIYUCICHUS. 9 HOC Mos llIxona
JleficTBUTENBHBIE YKCTIA https://myschool.edu.ru/
2. YpaBHEHUS U HEPABEHCTBA. 14 1 HOC Mos llIxona
VYpaBHeHuUs ¢ OAHOM https://myschool.edu.ru/
IEpEMEHHOM
3. YpaBHEHUS U HEPABEHCTBA. 14 1 HOC Mos IlIxona
Cucrembl ypaBHEHUI https://myschool.edu.ru/
4. YpaBHEHUS 1 HEPABEHCTBA. 16 1 HOC Mos IIkona
HepasencrBa https://myschool.edu.ru/
5. OyHKIUU 16 1 HOC Mos Ulkona
https://myschool.edu.ru/
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YucnaoBbie 15 1 1 HOC Mos Ikoma
IIOCIICJOBATEIIbHOCTH https://myschool.edu.ru/
[ToBTOpeHue, 06001IeHNE, 18 1 1 HOC Mos Ikomna
cucTeMaTu3alus 3HaHU| https://myschool.edu.ru/
OBILIEE KOJIMYECTBO 102 6 9
YACOB I10 ITPOI'PAMME
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«'EOMETPHUA » ( 7-9 KJIACC)

HHOACHUTEJBbHAA 3AIINCKA

I'eomeTpus Kak OJMH U3 OCHOBHBIX Pa3/EeiOB IIKOJBHOW MaT€MaTUKHU, UMEIOLUN CBOECH
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
paclooKEeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00ILlero o0pa30BaHus 3aKI0YaeTCsl B TOM, UTO 0Oydarouuiics
YUUTCS TPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyXIeHus «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoii IEHHOCTBIO U3y4EHUsI T€OMETPUM SABISETCA UCIOJIb30BaHUE €€ KAK HHCTPYMEHTA
IIPU PELIEHUH KaK MaTeMaTHUYeCKHUX, TaK U MPAKTUYECKHUX 3a/lad, BCTPEUAIOIIUXCS B pealbHOMN
#u3HU. OOydaroluiicss NOJDKEH HAy4YMThCS OIPENeIUTh I'€OMETPHUECKYI0 (Urypy, ONUCaTh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEJIBHOIO Y4YacTKa, PAcCUUTATh
HEOOXO/JUMYIO0 JUIMHY OINTOBOJOKOHHOIO Kaless WM Tpedyemble pa3sMmepbl rapaxa ais
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMTENbHAS JIMHUS B U3yYEHUH I'€OMETPHUH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4aroUIMiicsl y4WUTCS  CTPOMTH
MaTeMaTUYeCKUe MOJENIN pEaJIbHbIX JKU3HEHHBIX CHUTyallMi, MpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb [1OJIyYEHHOT'O pe3yibTara.

Kpaiine BakHO NmOJUYEPKUBATH CBA3HM I'E€OMETPUM C JPYTMMH Y4€OHBIMU MPEIMETAMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACICHHUS  TIeOMETpPUYEeCKUX  (GUryp M MOHSATHI,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYUEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DT CBsI3U Haubosee
ApKO BUIHBI B TeMax «Bektopbl», «Tpuronomerpuyeckue cooTHOmEHU», «MeTog KoopauHaT»
u «Teopema ITudaropay.

VYuebublil kypc «'eoMeTpHs» BKIIOYAET CIENyIOIMe OCHOBHBIE pa3fielibl COAEpIKaHUS:
«l'eomerpuueckue ¢GuUrypsl M UX CBoOicTBay, «l3MepeHHe TIeOMETpUUECKUX BETUYHHY,
«/lexapToBBl  KOOpAMHATBl Ha  IJIOCKOCTU», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJOOU.

OO61iee yucio yacoB, peKOMEHJOBAaHHBIX JUIS M3ydeHus ydeOHoro kypca «['eomerpusi», — 204
yaca: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacos (2 yaca B Heneno), B 9
KJ1acce — 68 yacoB (2 4aca B HEJIETIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Havanenele nmonstusa reomerpuu. Touka, mpsimasi, OTpe30K, Jyd. Yroia. Buasl yrios.
BeprukanbHele H  cMexHble yrael. buccekrpuca yrma. JlomaHas, MHOTOYT'OJIBHUHK.
[TapanienbHOCTh M NEPIICHINKYISAPHOCTD MPSAMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOMCTBa OCeBOM cuUMMeTpuu. [Ipumepsl
CUMMETPUU B OKPYKAIOLIEM MUDE.

OCHOBHbBIE TIOCTPOECHMSI C TIOMOIIbKO LUPKYJIsS M JIMHEHKHU. TpeyroiabHuK. Bbicora,
MenraHa, OMCCeKTpHCca, X CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKHU. HepaBeHCTBO TpeyroiabHHUKA.
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CoiicTBA W TIpU3HAKK pPaBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3HakKW paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M NpU3HAKK MapajlieNbHbIX NpsAMbIX. CymMMa yIiloB TpeyrojibHUKa. BHelHue
YIJIbl TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroiabHUK. CBOWCTBO MeAMaHbl IMPSIMOYTOJIBHOI'O TPEYrOJbHUKA,
IPOBEAEHHOW K runoreHys3e. [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpsaMOyroibHBIN TPEYTrOAbHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH,
TeopeMa o 0oJIbIIeM yriie U O0oNblIeH CTOpOHE TpeyroyibHUKa. [lepneHIuKyIsp 1 HaKJIOHHA.

I'eomeTpuueckoe mecto ToueKk. buccexkrpuca yriia M CepeJUHHBIA NEPHEHIUKYIAP K
OTpE3KYy KaK F€OMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XOpJa M JAMAMETp, UX CBOiicTBa. B3auMHOe pacrnosiokeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K oKpyxHOcTU. OKpYyX HOCTb, BIIMCaHHAs B
yroi. Bincannas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

YereipéxyronbHuku. [lapamnenorpamMm, ero npu3Haku M CBOMCTBA. YacTHbIE ciaydau
napajuiesorpaMmoB (IPsSIMOYTOJIbHUK, poMO, KBaapaT), WX TMPU3HAKKM U CBOMCTBA. Tpamenus,
paBHOOOKas Tpamnenws, e€ cBoiicTBa U npu3Haku. [IpsiMoyronapHast Tparemws.

Meron yaBoeHnust meauanbl. LlenTpasibHas cummerpus. Teopema Darieca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KAaX.

CpenHue TMHUM TPeyroiabHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, Ko dunuent noaodus. [IpusHaku mogoOust TPEeyroJIbHUKOB.

[Ipumenenue mogooust MPU PEHICHUH MTPAKTUUYECKUX 3a]1au.

CaoiicTBa miomaaei reomerpudeckux uryp. @opMyisl Ui IUIOMIAINA TPEYTOJIbHUKA,
napasuienorpaMma, pom6a u tpanenun. OTHOIIEHHE MIOMAAeH MOA00HBIX pUryp.

Brruncnenue miomaaei TpeyroJbHUKOB M1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa nmpu pemeHurn TPaKTHUYECKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MNPSMOYroJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30°, 45° u 60°.

Bnucanubie U 1IEHTpaNbHBIE YIUIBI, YTOJl MEXAY KacaTeabHOM U XOPHAOWU. YTIbl MEXKIY
XOpJlaMd UM CEeKylIMMHU. BriMcaHHble U ONHCAHHBIE YETBHIPEXYIOJbHUKU. BzanmHoe
pacmosoxeHue JBYyX OKpyxHocTed. Kacanme okpyxkHocted. OOmue kacaTelbHbIE K JIBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kxocuHyc, TaHreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXAeCTBO. DOPMYIIBI TPUBEICHHS.

Pemenne TtpeyronbHukOB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. PemieHue
MPAaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U T€OPEMbl CHHYCOB.

[IpeobpazoBanue momobus. [lomodre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema o mpon3BeeHUN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.
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Bekrop, ammHa (MOJyjdb) BEKTOpA, COHANpaBJIEHHBIE BEKTOPBI, IPOTHBOIOIOKHO
HaIIPaBJICHHBbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalUd HaJ
BEKTOpaMH. Pa3jioxkeHue BEKTOpa M0 IBYM HEKOJUIMHEApHbIM BeKTOpaM. KoopauHAaTel BEKTOpA.
CkasipHO€ ITPOU3BENECHNE BEKTOPOB, IIPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlekapToBbl KOOPAMHATBHI Ha IIOCKOCTH. YPaBHEHUs IIPSIMOM M OKPYKHOCTH B
KOOpJMHATAX, [IEPECCUCHUE OKPYKHOCTEHW U IIPSIMBIX. MeTOl KOOPAMHAT U €0 IPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYroJpHUKH. [[nuHa OKpyxkHOCTH. I'pamycHas um paauaHHas Mepa
yria, BBIYMCIECHUE JUIMH IyT OKpykHocTel. [Inomanp kpyra, cekropa, cermMeHTa.

JIBIKEHMsI  IJIOCKOCTM M BHYTPEHHUE  CHUMMETpuUM  Quryp  (31eMeHTapHble
npexacrasienus). [lapamiensusiit neperoc. [1oBopoT.

NPEIMETHBIE PE3YJIbTATHI
[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MTPOrPAMMBI y4eOHOTO Kypca K KOHIly oOydeHus B 7
KJj1acce:

— Pacno3naBate u3y4YeHHBIE TEOMETPUUECKHE (UTYPBI, OMNPENETIATh WX B3aUMHOE
pacmnojio)keHue, H300paKaTh TEOMETPUYCCKUE (UTYPHI, BBIOIHATE YCPTEHKH I10
YCIOBUIO 3ajaud. M3mepsATh JIMHEHHbIE W YIVIOBbIE BeIWYMHBL Pemars 3agaun Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YIJIOB.

— Jenarb rpyOyro OLICHKY JTUHEHWHBIX W YIJIOBBIX BEJIMYUH MPEAMETOB B PEAbHOM KU3HH,
pa3MepoB MPUPOJTHBIX OOBEKTOB. Pa3nmuaTh pa3mepbl 3TUX OOBEKTOB TIO MOPSIIKY
BEJIMYUHBI.

— CTpouTh 4EPTEKU K TEOMETPHUUECKUM 33]1a4aM.

— Ilonp30BaTbcsi mpHU3HAKAMHM PABEHCTBA TPEYTrOJIBHUKOB, HCIIONb30BaTh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTrOJIHLHUKOB MPH PEIICHUN 3a/1a4.

— IIpoBoauTh JIOrMUECKHUE PACCYKICHHS C UCIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

— llonb30BaThCsd TpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHON K TUIOTEHY3€ NPSAMOYIOJBHOIO TPEYroJIbHUKA, B PELICHUH
TeOMETPUYECKUX 3a/1a4.

— OmnpenensaTe NapajuIeIbHOCTD MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensiTe NapauieIbHOCTh NPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJJHOM IPSMOMU 10 TOUEK APYTrOM MPSMOM.

— Pemarte 3a1aun Ha kieTyaTon Oymare.

— IIpoBoauTh BBHIYUCIEHHS W HAXOJIUTh YWCIOBBIE M OYKBEHHBIC 3HAYEHHUS YIJIOB B
FeOMETPUYECKUX 3aJladax C MCHOJIb30BAHUEM CYMMBI YIJOB TPEYTOJbHUKOB U
MHOTOYTOJIBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX TMpPU TEPECECYCHHH JIBYX
MapasuleNbHbIX NPSIMBIX CEKylIeH. Pemarh npakThuecKkre 3aa4u Ha HAXOXKIECHUE YIIIOB.

— Buiagers moHSATHEM TEOMETPHUYECKOTO MECTa TOYEK. YMETh ONPENeNsTh OUCCEKTPHCY
yIJIa U CEPEINHHBIN MEPIECHIUKYIISIP K OTPE3KY KaK T€OMETPHUYECKHUE MECTA TOUEK.

—  @®opMynupoBaTh ONPEACIECHUS OKPYKHOCTH U Kpyra, XOpAbl U JHaMETpa OKPYKHOCTH,
MOJIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA MTPU PEIICHUH 33/a4.

— Brnagere NOHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH, YMETh HAaXOJIUTh €€
neHtp. [lomb3oBatbes (akTamMu O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYrolbHUKA
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MePECeKaroTCsl B OJIHOM TOUKE, M O TOM, YTO CepeIHHbIC MEPIEHAUKYIISPHI K CTOPOHAM
TPEYroJIbHUKA IEPECEKAIOTCS B OHON TOUKE.

Bnagerp mnoHsTHEM KacaTelbHOM K OKPYXHOCTH, TIIOJIb30BAThbCsl TEOPEMOM O
NEPIEeHIUKYIIPHOCTU KacaTeIbHON U paJnyca, MIPOBEeIEHHOTO K TOYKE KacaHUsl.
[Tonb30BaTbcs MPOCTEMIIMMU TEOMETPHUUYECKHMMH HEPAaBEHCTBAMM, IOHHMATh HX
MPAKTUYECKHUIA CMBICIT.

[TpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.

[IpenMeTHbIC pe3ynbTaThl OCBOSHUS MMPOrPaMMbI y4eOHOI0 Kypca K KOHIly oOydeHus B 8

KJ1acce:

PacriozHaBaTh OCHOBHBIE BHJIbl YETHIPEXYIOJBHUKOB, MX 3JEMEHTHI, IOJIb30BaThCA HUX
CBOICTBaMH MPU PELICHUH FT€OMETPUUECKUX 3a/1au.

[TpuMeHsTh CBOMCTBAa TOYKM IIEPECEYEHMs] MEIuaH TPEyrojbHUKAa (LEHTpa Macc) B
peLIeHNH 3a]1a4.

Bnagers nonatueM cpenHel JTUHUM TPEYroJibHUKA U Tpaleluu, IPUMEHATh UX CBOMCTBa
IIPU pELIEHNN reoMeTprudecKux 3aaad. Ilonp3oBaTecs Teopemon Paneca

U TEOpEeMOW O MPOMOPUUOHAIBHBIX OTpe3Kax, MPUMEHSTb WX Ui PpEeHICHUS
IIPAKTUYECKUX 3ajau.

[TpuMeHsTh PU3HAKU TOI00US TPEYTOIbHUKOB B PEIICHUH F€OMETPUUYECKUX 3a/1a4.
[Tons3oBatbest Teopemoii Iludaropa st pemieHUs TEOMETPUYECKAX W TPAKTHYECKUX
3anay. CTpOUTh MAaTeMaTUYECKYI0 MOJENb B IMPAKTUYECKHUX 3a/1a4yax, CaMOCTOATEIbHO
JIeNaTh 4YepTEX U HAXOJUTh COOTBETCTBYIOIIHNE JITUHBI.

Bnagers noHsTHSMHM CHHYCa, KOCHHYCAa M TaHI€HCa OCTPOro YIJla MPSMOYIOJbHOTO
TpeyroiabHuKa. [10ap30BaThCS STUMU MOHITUSIMH IS PEIICHUS TPAKTUYECKHUX 3a]1au.
Boruucnsate  (paznuyHbiMM - criocoOaMu) — IUIOIIAAb  TPEYTroJdbHUKA W ILJIOIIAIU
MHOTOYTOJBHBIX (GUTYp (MOJB3YSACh, TJAe HEOOXOIMMO, KaIbKyIATOpoMm). [IpumeHsTH
IIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1a4ax.

Brnagers MOHATHSMHM BIMCAHHOTO M LEHTPAJIbHOTO YIJa, UCIHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJaX, yIrjlax MeXAy XopJamH (CeKyIIMMH) U YIJle MEeXIy KacaTelbHOU U
XOpAO¥ IIPU PEIIEHUU T€OMETPUYECKUX 3a/1ad.

Bragers moHsATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTHh CBONCTBA ONMMCAHHOTO
YeTHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[TpyuMeHATH MOJy4YEHHbIE 3HaHMS HA IIPAKTUKE — CTPOUTh MAaTEMAaTHYECKNUE MOJENH IS
3a/1a4 peasbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLIUE BBHIYMCICHHUS C MPUMEHEHUEM
1o100UsI U TPUTOHOMETPUH (TIOIB3YSICh, I'7Ie HEOOXOIUMO, KAJIbKYISITOPOM ).

[IpenmeTHble pe3yabTaThl OCBOCHHUS TPOrpaMMbl y4eOHOTo Kypca K KOHILy 00y4eHHs B 9

KJ1acce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMHU OCTPBIX VYIJIOB, HAaXOIUTh C HUX IOMOIIBIO
pa3jMyYHble 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTroJbHUKA («pElIeHHE MPSMOYTOIbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIBIO KAJIbKYJIATOpA) JUIMHBI M YIJIBL  JUIS
HETA0INYHBIX 3HAYECHUH.

34



[Tonp3oBatbess  opMynamMu  TpPUBEACHUS W OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXKIECTBOM  JUIsl  HAXOXKICHUS COOTHOLUICHHMH MEXAY TPUTOHOMETPUYECKUMH
BEJIMYNHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUUISI HAXOKJICHUS Pa3IM4HbIX 2JIEMEHTOB
TPEYrojbHUKa («pEIIeHUEe TPEyroJbHUKOB»), TMPUMEHITh UX IpPU  pEIIECHUH
FEOMETPUYECKHX 3a]ad.

Bnagers monATMsMH mpeoOpa3oBaHus 1MONOOWS, COOTBETCTBEHHBIX DJIEMEHTOB
nogo0HbIX Quryp. [lonp30BaThCsi CBOMCTBaMU MOJOOMS IPOM3BOJBHBIX (DUTYp, YyMETh
BBIYUCIIATH JJIMHBI U HAXOAUTh YIJIbl y MOJO0OHBIX Guryp. [IpumeHsaTs cBolicTBa nogoous
B IPAaKTUYECKUX 3ajJadax. YMeTb INPUBOAUTH MpPUMEPbl NOAOOHBIX (GuUryp B
OKPY’KAOILlEM MUDE.

ITosp30BaTbCA TEOPEMaMU O MPOU3BEACHUU OTPE3KOB XOpH, O NPOU3BEACHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIIbHOM.

[Tonp30BaTbcsi BEKTOpaMH, IOHUMATh WX T'€OMETPHUECKUH M (DU3UYECKHI CMBICI,
OPUMEHATh MX B pEIIEHUH TIeOMETpUYECKHX M (u3nueckux 3agad. llpumeHsaTsb
CKaJIIPHOE MPOU3BEIECHUE BEKTOPOB JUUISl HAXOXKIECHUS JJIMH U YIJIOB.

Ilonp30BaTbCsl METOJMOM KOOPAMHAT HA INIOCKOCTH, IPHUMEHSATh €ro B PELICHUU
TFEOMETPUUYECKUX U MPAKTUYECKUX 3a/1ad.

Bnagers nmoHATUSAMU IPaBUIBHOTO MHOTI'OYTOJIBHUKA, JUTMHBI OKPYKHOCTH, JJIMHBI JYT'H
OKPYKHOCTH M paJMaHHOW MEphI yIila, YMETh BBIYMCIIATH IUIOIMIAAb KPyTra M €ro 4acTei.
[TpyMEHATH MOJIyY€HHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (Mnm UEHTPBI) CUMMETPUHM (PUTYp, TPUMEHSTh TBUKCHUS TNIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[TpyuMeHATH MOJyYEHHbIE 3HaHWS HAa IIPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE MOJENH IS
3a/1a4 peaJbHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOLIUE BBIYMCICHHUS C MPUMEHEHUEM
nonodusi ¥ TPUTOHOMETPUYECKHX  (PyHKUMH  (HONMB3ysACh, TJ€  HE0OXO0IUMO,
KaJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE\

7 KIIACC
Ne HanmenoBanmue pa3jiesioB KoanuectBo yacoB DJIeKTPOHHbIE
U TeM NPOrpamMMbl (undposbie)
o0pa3oBaTe/ibHbIE
pecypcbl
1. [Ipocreiimue 14 HOC Mos IlIkona
reoMeTpruecKue Gpurypsl u https://myschool.edu.ru/
ux cBoiicTBa. 3Mepenue
F€OMETPUYECKUX BETUYMH
2. TpeyroiabHUKH 22 1 HOC Mos IIkona
https://myschool.edu.ru/
3. [TapannensHbIE TPSAMBIE, 14 1 HOC Mos IlIxona
CyMMa YIJIOB TPEYrOJIbHUKA https://myschool.edu.ru/
4. OKpy>XHOCTb U KpPYT. 14 1 HOC Mos Hlkona
I'eomeTrpuueckue https://myschool.edu.ru/
MIOCTPOCHUS
5. [ToBTOpEeHME, 0000IIEHNE 4 1 HOC Mos Hlkona
3HaHUI https://myschool.edu.ru/
OBUIEE KOJIMYECTBO 68 4
YACOB I10 [TIPOI'PAMME
8 KUIACC
Ne HaumenoBanue pa3jaeiio KounuecTBo yacos JJIeKTPOHHbIE
H TeM NPOrpamMmbl (uudpossbre)
oOpa3oBaTeJibHbIE
pecypcsbl
1. YeTbIpE€XyroabHUKH 12 1 HOC Mos lIkona
https://myschool.edu.ru/
2. Teopema daneca u TeopeMa 15 1 HOC Mos lIkona
0 MPOTNOPLIMOHAIBHBIX https://myschool.edu.ru/
OTpe3Kax, MoJ00HbIE
TPEYrOJIbHUKH
3. IInomans. Haxoxnenue 14 1 HOC Mos llIxona
IIoLIaIel TPEYTOIbHUKOB U https://myschool.edu.ru/
MHOTOYTOJBHBIX (QUTYD.
[Tnomanu nogoOHBIX puryp
4, Teopema I[Mudaropa u 10 1 HOC Mos Ikoma
HayaJia TPUrOHOMETPUU https://myschool.edu.ru/
5. VYTibl B OKPYKHOCTH. 13 1 HOC Mos Ulkona
Bnmcannsie u onvcanHbie https://myschool.edu.ru/
YETHIPEXYTOJIbHUKHU.
KacarenbHble k
okpykHocTH. Kacanue
OKPY>KHOCTEHN
6. [ToBTOpeHme, 0600IIEHNE 4 1 HOC Mos Ikoma
3HAHUU https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

9 KJIACC

Ne HaumenoBanme pa3jiesioB KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
H TeM NPOrpamMMmbl (uudpossbie)
oOpa3oBaTe/ibHbIE
pecypcsbl
Tpuronomertpus. Teopemsl 16 1 HOC Mos Ikona
KOCHMHYCOB U CHHYCOB. https://myschool.edu.ru/
Pewrenue TpeyroibHUKOB
[IpeobpazoBanue momo0wus. 10 1 LHOC Mos IlIkomna
MeTtpuueckue COOTHOUIEHUS https://myschool.edu.ru/
B OKPY>XHOCTHU
Bexropsl 12 1 HOC Mos Ulkona
https://myschool.edu.ru/
JlexapToBbl KOOPAMHATHI Ha 9 1 HOC Mos llIkona
IIJIOCKOCTH https://myschool.edu.ru/
[IpaBusbHbIE 8 1 HOC Mos Ulkona
MHOTOYroJbHUKHU. JlTuHa https://myschool.edu.ru/
OKPY’KHOCTH | ILTOMIAb
Kpyra. Beraucnenue
mwIoaaei
JIBUKEHUS MIIOCKOCTH 6 HOC Mos Hlkona
https://myschool.edu.ru/

[ToBTOpeHME, 0000IIECHNE, 7 1 HOC Mos llIxona
CUCTEeMaTH3alusl 3HaHUH https://myschool.edu.ru/

OBUIEE KOJIMYECTBO 68 6

YACOB I10 [TIPOT'PAMME
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«BEPOSATHOCTB U CTATUCTHKA » (7-9 KIIACC)

MNOACHUTEJBbHASA 3AIINCKA

B coBpemeHHOM IM(HPOBOM MHUpPE BEPOSATHOCTH M CTATHCTUKA MPUOOPETAIOT BCE
0OJIBIIYI0 3HAUUMOCTb, KaK C TOYKHM 3pEHHUS MPAKTUUYECKUX MPUIOKEHHM, TaK U UX POJU B
o0pa3oBaHUM, HEOOXOIUMOM KaKIOMYy 4eloBeKy. Bospacraer wumcino mnpodeccuii, mnpu
OBJIQJICHUU KOTOPBIMU TpeOyercss Xopoiass 0a3oBasi MOATOTOBKA B OO0JIACTH BEPOSTHOCTH M
CTaTUCTHKH, Takas IOATOTOBKA BaKHA JUISI MPOJOJDKEHUS OOpa3oBaHMs W JUISl YCIICUTHON
poeCCUOHATLHON Kapbephl.

Ka)KI[BIf/’I YCJIOBCK IMOCTOAHHO MNPUHUMACT PCIICHHMA Ha OCHOBC HUMCIOIIUXCA Y HETO
JAaHHBIX. A JJISL O6OCHOB3,HHOFO MNpUHATUA PCIICHUSA B YCIIOBUAX HCAOCTATKA WU n30BITKA
uH(pOpMallMM HEOOXOJMMO B TOM YHCIE XOpOIIO C(HOpPMHpPOBAHHOE BEPOSTHOCTHOE U
CTAaTUCTUYCCKOC MBIIIJIICHUC.

MIMeHHO TOATOMY OCTpPO BCTajda HEOOXOAMMOCTH C(HOPMHUPOBATH Y OOYYAIOLIMXCS

(YHKIMOHAJIBHYIO TPAaMOTHOCTh, BKIIOYAIOINIYI0 B ce0f B KauecTBE HEOThEMIIEMOMN
COCTABJIAIONICH yYMEHHE BOCHPUHUMATh M KPUTUYECKH aHAIM3MPOBATh WHGOPMAIIUIO,
NpPEJCTAaBICHHYI0 B pa3jMyHbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peabHBIX MPOLIECCOB U 3aBUCUMOCTEH, IIPOU3BOAUTH IIPOCTEHIINE BEPOATHOCTHBIE PACYETHI.
3HAKOMCTBO B yqe6HOM KypC€ C OCHOBHBIMU HPHUHIHUIIAMUA c60pa, aHaJIn3a U NpCACTABJICHUSA
JAHHBIX W3 PA3IMYHBIX cep KU3HU OOIIECTBAa W TOCYAApCTBA MPHOOIIAET OO0y4YarONIMXCS K
00LIECTBEHHBIM HHTEpecaM. M3yueHne ocCHOB KOMOMHATOPUKH Pa3BUBAET HABBIKKM OpPTraHU3aLUN
nepedopa U MoJcuéTa YMClIa BapUaHTOB, B TOM YHUCIIEC B MPHUKIAIHBIX 33/Ja4aX. 3HAKOMCTBO C
OCHOBaMH Teopuu rpadoB co3ma€r MaremMaTuyeckuii QyHmaMeHT Uit (OPMHPOBAHUS
KOMIICTEHIIHI B 00J1aCTH UHPOPMATUKHU U IIU(PPOBBIX TeXHOJIOTHI. [Ipr N3ydeHUH CTaTUCTUKU U
BEPOSITHOCTH O0OTAIAIOTCS MPEACTABICHUST O0y4YaroIUXCs O COBPEMEHHON KapTUHE MHpa U
METOJIaX €ro HCCIeqoBaHus, (OPMUPYETCS TMOHMMAaHHUE POJU CTATUCTUKU KaK HCTOYHHKA
COIUAJIbBHO 3HAYUMOU I/IH(bOpMaIII/II/I 1 3aKJIaJIbIBAIOTCA OCHOBBI BEPOATHOCTHOI'O MBIIIJICHUA.
B cooTBeTcTBHY € JaHHBIMU LEISIMU B CTPYKTYpE IpOrpaMMbl y4eOHOTO Kypca «BepoaTHOCTb U
CTaTUCTHKA» OCHOBHOTO 00Iero o0Opa3oBaHUS BBIICICHBI CIEAYIONIME COAEPKATEebHO-
METOANYCCKHUC JIUHUN: «HpCHCTaBHeHI/Ie JAaHHBIX u onucarteJIibHast CTaTUCTHKA)),
«BeposTHOCTEY, «ITeMEHTHl KOMOMHATOPUKIY, «BBeeHne B Teopuio rpadoBy.

Copepxanne nmuauu «lIpeacraBneHne JaHHBIX W ONUCATENbHAs CTAaTHCTUKA» CIYKUT
OCHOBOM 1711 GOpMHUPOBAHUS HABBIKOB PabOTHl ¢ MH(OpPMALIMEH: OT YTCHUS W HHTEPIpPETAUU
uH(poOpMallMK, TPEICTaBICHHONW B Ta0nMiax, Ha JAuarpaMMmax u rpadukax, g0 coopa,
NpEaACTaBJICHUA U aHaJIn3a JaHHBIX C UCIIOJIB30BAHUEM CTATUCTUUCCKUX XAPAKTCPUCTHUK CPEAHUX
u paccenBaHus. PaGotast ¢ naHHbIMH, oOyuaroluecss y4arcs CUMTHIBATh M MHTEPIPETHPOBATH
JAaHHBIC, BBIIBUTI'aTb, apryMCHTHUPOBATHL U KPUTHUKOBATH HpOCTGI\/'IHII/IC TUIIOTE3bI, PASMBIINIIATH
HaxQ Q)aKTOpaMI/I, BBI3BIBAIOIIIMMHA U3MECHYUBOCTD, U OLICHUBATH WX BJIIMAHUC HA paCCMAaTpUBACMbBIC
BEJIMYMHBI U TTPOLIECCHI.

NHTyuTHBHOE  MpeACTaBIeHWE O  CIy4allHOW  W3MEHYMBOCTH,  HCCIIEJOBaHUE
3aKOHOMEPHOCTEH M TEHACHIIMN CTAaHOBHUTCS MOTHBHUPYIOIICH OCHOBOHM I U3YYEHHUS TEOPUU
BEPOATHOCTEH. bomnblioe 3HAaYeHHE WMEIOT MPAKTUYECKHE 3aJlaHusl, B YACTHOCTH OIBITHI C
KIIAaCCUYCCKUMH BEPOATHOCTHBIMHU MOJCIISAMH.
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[TonsiTHE BEPOATHOCTH BBOJIUTCSA KaK Mepa MPaBIONOA00Hs ciydailHOro coObrtus. [Tpu
U3y4eHHH y4eOHOro Kypca o0ydaromuecs: 3HaKOMATCS ¢ MPOCTEHITUMHI METOJaMU BBIYMCICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCHEPUMEHTAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXO0/1aMH,
BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh 0ojee CIOoXHbIE 3amaud. B
y4eOHBI KypC BXOJAT HauyajbHbIC MPEJCTABICHUS O CIy4YalWHBIX BEJIIMYMHAX U UX UYHUCIOBBIX
XapaKTEePUCTUKAX.

B pamkax y4eOHOro Kypca OCyIIeCTBISETCS] 3HAKOMCTBO 00Y4aloIIUXCsl ¢ MHOKECTBAMU
Y OCHOBHBIMHU OIEpalMsIMM HAaJl MHOKECTBAMH, PACCMATPHUBAIOTCA IPUMEPHI NIPUMEHEHUS IS
pelieHuss 3aJad, a TaKKe HCIOJIb30BaHUSA B APYTUX MaTeMaTHYeCKHUX Kypcax M Y4eOHBIX
npeaMerax.

B 7-9 kmaccax wu3ydaercst y4ueOHBIH Kypc «BeposSTHOCTh M CTaTHUCTHKa», B KOTOPBIH
BXOJAT paznenbl: «lIpencraBieHue NaHHBIX W ONMCATEIbHAs CTaTHUCTHKa», «BeposTHOCTHY,
«DIeMeHThl KOMOMHATOPUKNY, «BBeeHNe B TeOpUIO rpadoBy.

Oo6111ee 4yncI0 YacoB, PEKOMEHIOBAHHbBIX JIJIs1 U3y4eHUsl yueOHOro Kypca «BeposTHOCTD U
cratuctuka», — 102 gaca: B 7 kiacce — 34 yaca (1 gac B Henemio), B 8 kimacce — 34 yaca (1 gac B
Heneno), B 9 kitacce — 34 vaca (1 4ac B Henemo).

COJAEP/KAHUE OBYYEHUSA

7 KUIIACC

[IpencraBnenne NaHHBIX B BHJE TAONMI, auarpamm, rpadukoB. 3amoiHeHHe TaOwil,
YTCHHUE U MOCTPOCHUE quarpamMm (CTOJIOUKOBBIX (CTONOYATHIX) U KPYTOBbIX). UTeHne rpadukoB
peanbHbIX mporeccoB. V3BneueHne umHboOpMaluu U3 AUarpaMM M TaOIUI, UCHOJIb30BaHUE U
MHTEpIpETaLMs JTaHHbIX.

OnucarenpHasi CTaTUCTHKA: CpeqHee apuMeTuyecKoe, MeluaHa, pa3mMax, Haubosbliee u
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIOBBIX TaHHBIX. [I[puMepsl ciiydaiiHOi H3MEHYUBOCTH.

Cry4aiiHbli SKCTIEpUMEHT (OIBIT) U ciay4aiiHoe coObITHe. BeposTtHocTs 1 yactoTa. Poib
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B mpupoje u B odmectBe. MoHeTa u
urpajibHasi KOCTb B TEOPHUH BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Cremenp BepmuHbl. Yucino pédep u cymMmapHas CTENEeHb
BepinH. [Ipencrasienue o ceszHoctu rpada. Llenu u mukisl. [lytu B rpadax. O6xox rpada
(siinepoB mytsb). [IpencraBnenue o6 opueHTHpoBaHHOM rpade. PemeHue 3amad ¢ MOMOIIbIO

rpagos.

8 KUIACC

[IpencraBienue qaHHBIX B BUE TAOIUL, 1UarpaMM, rpapuKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omepauuu HaJ MHOXKECTBaMU:
o0beIMHEHHE, IepecedyeHue, gonoiaHeHue. CBOHCTBA omepauuii  HaJ  MHOXKECTBaMM:
IEPEMECTUTENIBHOE, COUYETATENIbHOE, paclpeleNuTeNbHoe, BKIOueHus. lcnoms3zoBaHue
rpau4ecKoro MnpeiCcTaBIeHUs] MHOKECTB Ul ONMCAaHMs peajbHBIX MPOIIECCOB U SIBICHUH, MpU
pelIeHny 3aau.

N3mepenue paccenBaHus NaHHBIX. Jlucrepcuss M CTaHAAPTHOE OTKIOHEHUE YU CIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DOnemeHTapHble COOBITHS ciy4aiiHoro omnbita. CiydaiiHple coObiTus. BepositHocTH

coObITUH. OMNBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH CcOObITUSIMH. CiydailHbIi
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BbIOOD. CBS3b MEX]y MaJOBEPOSTHHIMU M NMPAKTUYECKH JTOCTOBEPHBIMU COOBITHSMHU B

npupoje, o0IIecTBE U HayKe.

HepeBo. CBoOICTBA AEPEBBHEB: €UHCTBEHHOCTD IyTH, CYIIIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEXKIy YHUCIIOM BepIIMH W yuciaoM pédep. IlpaBuno ymuoxxenus. Pemenue 3amau c
MOMOIIIBIO TpadoB.

[IpotuBononoxxkHbie coObITHA. Juarpamma Oinepa. OO0beAMHEHHE M TepeceUeHUe
coopiTuii. HecoBmecTHbie coObITHSA. Dopmysia CIOKEHHS  BEPOSTHOCTEH.  YcCaoBHas
BepoATHOCTb. [IpaBuno ymuHoxenus. HesaBucumbie coObiTus. [IpencraBieHue skcnepumMeHTa B
BUJE AepeBa. Pemienne 3aau Ha HaXOXKJEHUE BEPOATHOCTEH C MOMOIIBIO JepeBa CIy4yalHOTro
AKCIIEPUMEHTA, AUarpaMm Dusepa.

9 KUIACC

[IpencraBnenue qaHHBIX B BUAE TaONUI, AUarpamm, rpadukoB, HHTEpHpETalUs TaHHbBIX.
YreHue u OCTpOEHUE TaONINL, TUarpaMM, rpauKoB O peasbHbIM JaHHbBIM.

IlepectanoBku u ¢akropuan. Coyeranuss u uucino coueranui. TpeyronbHuk Ilackans.
Pemienue 3a1au ¢ ucnonb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckast BeposTHOCTh. CityyaifHblil BEIOOp TOUKH U3 (UIYphl Ha MJIOCKOCTHU, U3
OTpE3Ka U U3 IYTH OKPYKHOCTH.

Ucnpiranne. Ycenex u Heymaya. Cepus ucnblTaHuil 1o mepBoro ycmexa. Cepus
ucnelTanuil bepuynnu. BepostHocTu coObITHii B cepun ucnibiTanuii bepaysu.

CrnyyaiiHas BeIMYMHA U pacHpelesIeHUE BEpOsATHOCTEH. MareMaTH4eckoe OXUAAHUE U
mucnepeus. [Ipumepsl MareMaTH4eCKOro 0XKHMJaHUS KaK TEOPETHYECKOIO CPEJHEro 3HaueHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUAAaHUE U JUCIIEPCUs CIydYallHOM BEIMYUHBI «UUCIIO YCIIEXOB B
cepuu ucnbslTaHui bepHym.

ITonsaTue o 3akoHe OoJbIINX yuces. MI3MepeHne BeposTHOCTEN ¢ MOMOILBIO YacToT. Poib
U 3Hau€HHE 3aKOHa OOJIBIINX YKCEN B IPUPOJIE U OOIIECTBE.

NPEJIMETHBIE PE3YJIbTATHI
[IpeameTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI YU€OHOTO Kypca K KOHITy 00y4ueHus B 7
KJjiacce:

— UYwurare uHbOpMANNIO, MPEACTABICHHYIO B TaOJHIAX, HA JAUarpaMMax, MpeJCTaBIsATh
JIAHHBIE B BUJI€ TAOJIMI], CTPOUTH JUATPAMMBbI (CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYTOBHIE)
110 MaCCUBaM 3Ha4CHMI.

— OmnucelBaTh U WHTEPIPETHPOBATH pEAbHBIC YHCIIOBBIE JaHHBIC, IPEICTABICHHBIC B
TabnuIax, Ha JuarpaMmax, rpadukax.

— MHcnonws3zoBarh Uil ONMCaHUS JAHHBIX CTAaTUCTUYECKUE XAPAKTEPUCTUKHU: CpeIHEee
apudMeTnIecKoe, MeraHa, HanboJbIIee M HAMMEHBIIIEe 3HAYEHHU s, pa3Max.

— Hwmets mpenctaBieHue O CAy4ailHOW W3MEHUYMBOCTH Ha TpHUMeEpax IeH, (PU3NYECKUX
BEJIMYMH, AHTPOMOMETPUUYECKUX JAHHBIX, UMETh NPEACTABICHHE O CTATUCTUYECKOU
YCTONYUBOCTH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS MTPOrpPaMMbl y4€OHOT0 Kypca K KOHIly oOyueHus B 8
KJ1acce:
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W3BnekaTb M TNpeoOpa3oBbIBaTh WHGOPMALMIO, MPEACTABICHHYIO B BHIE TaOJHIL,
JrarpamMM, rpauKoB, IPEICTABIATh JaHHbBIC B BHJIE TaOJIHII, THarpaMm, TpadukoB.
OnwuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTHYECKUX MOKA3aTelel: CpeIHMX 3HAUYCHUH U
Mep paccerBaHus (pa3Max, AUCTIEPCUs U CTAHAAPTHOE OTKIOHEHHE).

HaxoauTe 4acTOTHl YHMCIOBBIX 3HAYEHMH M 4YacTOThl COOBITUH, B TOM YHCIE IO
pe3yibTaTaM H3MEPEeHUN U HAOJIOICHHIA.

Haxoaute BEpOSTHOCTM CIIlydalHBIX COOBITMH B OIBITaX, 3HAas BEPOATHOCTH
AIIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAaPHBIMU
COOBITUSIMH.

Hcnonp3oBath rpaduueckre MOJIETH: JEPeBO CIYyYallHOTO 3KCIIEPUMEHTA, AUarpaMMbl
DOlinepa, ynciaoBas npsmasi.

OmnepupoBaTh MOHATUSMH: MHOXKECTBO, ITOJMHOXKECTBO, BBIIOJHATH OIEPAlMH HaJ
MHO)XECTBaMH: OOBEIMHEHHE, IIePEeCeUeHNe, JONOJIHEHHE, IEPEUNCIIATh JIEMEHTHI
MHOXECTB, IPUMEHSTH CBOWCTBA MHOXKECTB.

Hcnonp3oBate Tpaduyeckoe IMpeicTaBIeHHE MHOXKECTB M CBSI3ed MEXKIy HUMH JUIs
OIMCAHUS MPOLIECCOB U SBJICHUI, B TOM YHCIIE IIPU PELICHUH 33/1a4 U3 APYTHX y4eOHBIX
IPEIMETOB U KYPCOB.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MIPOrpaMMbl y4eOHOI0 Kypca K KOHIly oOydeHus B 9

KJacce:

W3Biiekath W TpeoOpa3oBBIBATH HHPOPMAIUIO, TPEACTABICHHYID B  Pa3sIUIHBIX
UCTOYHUKAX B BHUAC TaOJHIl, AuarpamMm, TrpaduKoB, IMPEACTABIATH JAHHBIC B BUJC
Ta0JIUII, TUarpaMM, TpaduKoB.

Pemarp 3amaun opraHu3oBaHHBIM MepeOOpPOM BapHAHTOB, a TAKXKE C HCIOIb30BAHHEM
KOMOWHATOPHBIX MIPABUII U METOIOB.

Hcnonp30Barh onucaresbHble XapaKTEPUCTUKH JIJI1 MACCUBOB YMCIIOBBIX JAaHHBIX, B TOM
YUCJIE CPEAHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

HaxoauTh YacTOThl 3HAY€HWH W YacTOTHl COOBITHS, B TOM UHCJE TMONb3YSICh
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHU .

HaxoauTh BEpOSATHOCTH CIy4allHBIX COOBITHI B HM3yYEHHBIX OMNBITaX, B TOM YHCIIC B
OTBITaX C PAaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSIMHU, B CEPHSIX HCIBITAHUN [0
IIEpBOrO ycIexa, B CEPUAX UCIbITaHUN bepHyruim.

NmeTs mpeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.
HNmets mipeAcTaBieHre O 3aKOHE OOJIBIIMX YHUCEN KaK O MPOSBJICHUH 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YHCEN B IPUPOJE U OOIIECTBE.

41



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanmue pa3jiesioB Kouu4vecTBO 4acoB DJIeKTPOHHbIE
H TeM NPOrpamMMbl (undposBbie)
o0pa3oBaTe/ibHbIE
pecypchl
1. OmnucarenbHas CTaTUCTHKA 8 1 1 HOC Mos llkona
https://myschool.edu.ru/
2. [IpencraBnenue qaHHBIX 7 0 2 HOC Mos lkona
https://myschool.edu.ru/
3. CnyuaitHast ©”3MEHYUBOCTh 6 1 1 HOC Mos lkona
https://myschool.edu.ru/
4. Brenenue B Teoputo rpadon 4 0 0 HOC Mos IIkona
https://myschool.edu.ru/
5. BeposiTHOCTB M "yacToTa 4 1 1 HOC Mos llIkona
CIIy4aifHOTO COOBITUS https://myschool.edu.ru/
6. O06001eHue, 5 0 0 HOC Mos llIxona
CHUCTeMaTH3aIs 3HaHUI https://myschool.edu.ru/
OBILIEE KOJIMYECTBO 34 3 5
YACOB I10 ITPOI'PAMME
8 KJIACC
Ne HaumenoBanue pa3jaeiio KounuecTBo yacos JJIeKTPOHHbIE
U TeM MPOrpaMMbl (undgposbie)
o0pa3oBaTe/ibHbIE
pecypchbl
1. [ToBTOpeHue Kypca 7 kinacca 4 0 0.5 HOC Mos llIkona
https://myschool.edu.ru/
2. OnmucarenbHas CTaTUCTHKA. 4 0 0.5 HOC Mos llIxona
PaccenBanue maHHBIX https://myschool.edu.ru/
3. MHoxecTBa 4 0 0 HOC Mos Ikoma
https://myschool.edu.ru/
4. BeposiTHOCTB citydaitHOTO 6 1 1 HOC Mos llIkona
COOBITHS https://myschool.edu.ru/
5. Beenenue B Teoputo rpadoB 4 0 0 HOC Mos Ulkona
https://myschool.edu.ru/
6. Crmy4aiinbie COOBITHS 8 1 0 HOC Mos llkona
https://myschool.edu.ru/
7. O0600meHue, 4 1 1 HOC Mos IIkona
CUCTEMaTH3aIs 3HAHUH https://myschool.edu.ru/
OBIIEE KOJIMYECTBO 34 3 2
YACOB I10 ITPOI'PAMME

42




9 KJIACC

Ne HaunmeHnoBaHue pa3neiioB KonuyecTBo yacos DJIEeKTPOHHBIE
H TeM NPOrpamMMbl (undposBbie)
o0pa3oBaTe/ibHbIE
pecypcbl
11. IToBTOpEeHUE Kypca 8 kiacca 4 0 HOC Mos Ikona
https://myschool.edu.ru/
12. DeMeHThl KOMOMHATOPUKH 4 0 HOC Mos lkona
https://myschool.edu.ru/
13. I'eomeTrpuueckas 4 1 HOC Mos lkona
BEPOATHOCTh https://myschool.edu.ru/
14. Ucnwiranus bepnynu 6 0 HOC Mos lkona
https://myschool.edu.ru/
15. CrnyuaiiHast BeTu4MHa 6 0 HOC Mos Ikona
https://myschool.edu.ru/
16. O060061IeHre, KOHTPOITH 10 1 HOC Mos Ikoma
https://myschool.edu.ru/
OBILEE KOJIMYECTBO 34 2
YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O
MMPOLLECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
YMK «Marematuka» H.S. Bunenkun (5-6 xmacchr)
YMK «Aunreopa» » FO.H. MakapeiueB (7-9 knaccel)

YMK «I"eomerpusi» » JI.C. Aranacsu (7-9 kinaccsl)

YMK «Bepostaocts u ctatuctuka» Beicoukuit U.P., Slmenko U. B. (7-9 kiaccor)

METOAUYECKHUE MATEPHUAJIbBI IJ1S1 YUUTEJIA

YMK «Maremaruka» H.S. Bunenkun (5-6 kiaccel). MeToauueckue peKOMEHIalvH.

YMK «Aunreopa» » F0.H. MakapserueB (7-9 knaccel). Meroauueckue peKOMeHalH.

YMK «I"eomerpusi» » JI.C. Aranacsu (7-9 knaccel). MeTonuueckre peKOMEH IalluH.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

IHOC Mos lIkona https://myschool.edu.ru/
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