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CTaTyC AOKYMECHTA

Hacrtosmass mnporpaMmMa mo MaTemaTtuke co3gaHa Ha ocHoBe OCHOBHOII 00pa3oBaTeNbHOW MpOrpaMMmbl OCHOBHOTO 00IIero o0Opa3oBaHUs
MyHununanpHoe Oro/pkeTHOoe o001eoOpa3zoBaTelibHOe  yupekaeHue «JlepaBUHCKass OCHOBHasg oO01mieoOpa3zoBaTenbHas HIKoJa» JlaumieBckoro
MYHUITUIIATLHOTO paiiona Pecyonuku Tatapcran yrBepkaeHHbIN npukazom Ne 43-01 ot 13.05.19.

CTpyKTypa 10KyMeHTa

Pabouast mporpamma BKIIIOuaeT cebe CleIyoIue pa3aesbl:

1. Tlnanupyemsbie pe3ysbTaThl OCBOSHHS y4EOHOTO IIPEIMETA;

2. Cogepxanue yueOHOW IPOrpaMMBbI

3. Temaruyeckoe MIaHUPOBAHUE, B TOM YHUCIIE C YUYETOM padoyel mporpaMMbl BOCIIUTAHHSI B KOJIMYECTBE 15 4acoB, OTBOAMMBIX Ha OCBOCHHUE KaXKIOH TEMBI.
(B pen. IIpukaza Munmnpocsemenus Poccun ot 11.12.2020 N 712)

4. TlpunoxxkeHue: KaJeHAAPHO — TEMATHYECKOE MJIAHUPOBAHNE YPOKOB

IInanupyemMsle pe3yJibTaThl 0CBOCHHMS Y4eOHOI0 peaMeTa

I/IzyquHe MaTEMAaTHUKH B OCHOBHOM IIIKOJIC Jac€T BO3MOXHOCTb O6y‘-IaIOHII/IMC$I AOCTHUYDb CICAYIOIUX PE3YIbTATOB PA3BUTHA:
B JIHYHOCTHOM HaNpaBJICHUHU:

YMEHHE SICHO, TOYHO, IPAMOTHO M3J1araTh CBOM MBICIM B YCTHOM M NHCbMEHHOM peud, NOHMMAThb CMBICH IIOCTABJIEHHOM 3a7auu, BbICTpauBaTh
apryMeHTal1I0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDBI;

KPUTHYHOCTH MBIIJIEHUS, YMEHUE PAaCIIO3HABATh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

IPEJCTaBICHHE O MaTEeMaTH4YeCKOM HayKe Kak c@epe YellOBEeUeCKOW MAEATeNbHOCTH, 00 3Tamax €€ pa3BUTUS, O €€ 3HAUYUMOCTH Ul pPa3BUTHUS
LMBUJIN3ALUY;

KpEaTUBHOCTH MBIIIJICHNS], NTHULIMATHBA, HAXO{YMBOCTh, AKTUBHOCTb TP PEIICHUN MAaTEMaTHYECKUX 3a1a4;

YMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3yNIbTaT yueOHOM MaTeMaTH4ecKoil 1esTeIbHOCTH;

CIOCOOHOCTh K SMOLIMOHATIBHOMY BOCIIPHATHIO MaTEMAaTHYECKUX 0OBEKTOB, 3aJ1au, peIIeHHUH, pacCy X AeHuH;

BOCIIMTAHUE POCCUICKON I'paXk1aHCKOM MIEHTUYHOCTH: NMaTPUOTU3MA, YBaXeHHsI K OTedecTBy, OCO3HAHMsI BKJIaJja OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE
MHpPOBOH HAYyKH;

OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh OOYYAOLIMXCS K CAMOPA3BUTHUIO M CaMOOOpa30BAHMIO HAa OCHOBE MOTHBALMU K
00yUYEHHIO U TO3HAHUIO;

OCO3HaHHBIM BHIOOP W MOCTpPOEHHE JalbHEWIIeW WHIAUBUAYAJIbHON TpaeKTOpuu oOpa3oBaHus Ha 0a3e OpPUEHTHPOBKHM B Mupe mnpodeccuit u
npodecCHoHANBHBIX MPEANOYTEHUN C Y4€TOM YCTOMUMBBHIX I1O3HABATEIbHBIX HHTEPECOB, a TaK)Ke€ Ha OCHOBE (OPMHUPOBAHUSA YBAKUTEIHHOTO
OTHOIICHHUS K TPYAY, Pa3BUTHUE OIBITA Y4ACTHUS B COLUATBHO 3HAYMMOM TPY/IE;

KPUTHYHOCTH MBIIIIEHUS, THUIIMATUBA, HAXOAYUBOCTb, aKTUBHOCTh MPU PELICHUH T€OMETPHUYECKHX 3a7ay;



B MeTanpeIMeTHOM HANPABJICHUHU:

HepBOHa‘IaJIbHBIe HpeI[CTaBJIeHI/IH 06 HACAX U O METOAaX MATCMATHUKU KaK 06 YHI/IBepCEUIBHOM SA3BIKEC HayKI/I U TCXHUKHU, O CpeI[CTBe MOIIGHI/IpOBaHI/ISI
SIBJIEHUM U IPOLIECCOB;

YMEHME BUJIETh MAaTEMATUUYECKYIO 337a4y B KOHTEKCTE IIPOOJIEMHON CUTYallMH B IPYIUX AUCLUILIMHAX, B OKPYKAOILEH KU3HU;

yMeHI/Ie HaxXoIuThb B paSJII/I‘-IHLIX HNCTOYHHUKAX I/IH(i)OpMaI_[I/IIO, HGOGXOI[I/IMYIO JUIA peH_IeHI/ISI MAaTEMATHUYCCKUX Hp06H€M, nu HpGI[CTaBJISITB cC B HOHHTHOfI
dhopme; TpUHUMATh PEIICHUE B YCIOBHUSAX HETIOJHOW M M30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(MOpMAIUK;

yMEHHEe MOHHMMATh M HWCIOJIb30BaTh MAaTeMAaTHUYECKHE CPEICTBA HArMSAIHOCTH (Tpaduku, auarpaMMbl, TAOJMIBI, CXEMbI U Jp.) JUIS WIUTFOCTPAIINH,
HMHTEpHpeTaluy, apryMeHTalllH;

YMEHHUE BBIJIBUTATh TUIIOTE3bI IIPU PEIICHUN YU€OHBIX 3aa9 U TOHUMATh HEOOXOAMMOCTh UX ITPOBEPKH;

yYMEHHE IPUMEHSTh UHIYKTUBHBIC U ICTyKTUBHBIE CIIOCOOBI pacCyKICHHI, BUJIETh pa3IMYHbIE CTPATETUN PELICHUS 3aa4;

[MOHUMAaHHKE CYIIHOCTU aIrOPUTMUYECKUX MPEANUCAHUN U YMEHUE AEHCTBOBATh B COOTBETCTBUHU C MPEAJIOKEHHBIM AITOPUTMOM;

YMEHHME CaMOCTOSTEIbHO CTABUTh LIE€TIH, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI JJIs PELLIEHUS] YYEOHBIX MaTeMaTHUYECKUX IIPo0IIeM;

YMEHUE IUIaHUPOBATh U OCYIIECTBIIATH EATEIbHOCTD, HAIIPABJICHHYIO HA PELICHUE 3a]1a4 HCCIIEJ0BATEIBCKOIO XapaKTepa;

YMEHHUE CAMOCTOSITENILHO OTPEACTATh LIEIH CBOETO 00Y4EHUs!, CTaBUTh M (JOPMYJIMPOBATH JJIsl ce0sl HOBBIE 3a/1a4M B y4€0e, pa3BUBaTh MOTHBBI U
MHTEPECHI CBOEH MTO3HABATEIIBHON JIEATEIbHOCTH;

YMEHUE COOTHOCHUTH CBOM JCUCTBUSA C INIAHUPYEMBIMH pPEe3yJIbTaTaMHU, OCYIIECTBIATh KOHTPOJIb CBOEH JEATEIBHOCTU B IPOLECCE JOCTHKECHUS
pe3yJibTaTta, OIpeeisTh CIOoCOObl JEHCTBUI B paMKax MPeUI0KEHHbBIX YCIIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHUS B COOTBETCTBUU
C U3MEHSIOLLEHCS CUTyallUEeH;

yYMEHUE ONpeAeNsATh MOHATHUS, CO3AaBaTh 0000IIEHHs, yCTaHABIUBATh AaHAJIIOTUHU, KJIACCU(PHUIIUPOBATh, CAMOCTOSATENIbHO BEIOUPATh OCHOBAHUS U
KPUTEPHUH VIS KJaccu(uKaIuy,

yCTaHaBJIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3U, MPOBOAMTH J0KA3aTEIbHOE PACCYXKACHUE, YMO3aK/IIouUeHHe (MHIYKTUBHOE, A€JYKTUBHOE U IO
aHAJIOTUH) U JIe]1aTh BBIBOJIBI;

yYMEHHUE MIUTIOCTPUPOBATH N3yYEHHbIE TOHATHUS U CBOMCTBA (DUTYP, ONPOBEPraTh HEBEPHBIE YTBEPKIACHHUS;

KOMIIETEHTHOCTh B 00JIaCTH UCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHII;

NepBOHAYaJIbHbIE NPEJCTABICHUA 00 HIEIX M O METoJaX TIEeOMETPUU Kak 00 YHHUBEpPCAJIbHOM $3bIKE HAyKHM M TEXHUKHU, O CpPEJICTBE
MOJICIIMPOBAHUS SBJICHUN U IIPOLIECCOB;

YMEHHE BUJIETh TEOMETPUUYECKYIO 33/1a4y B KOHTEKCTE POOJIEMHOM CUTyalluH B IPYTUX AUCLUUIUIMHAX, B OKPYKaIOLIEH KU3HHU;

YMEHHME HAaXOJUTh B Pa3IMUHBIX MCTOYHUKAX HHPOpPMAINIO, HEOOXOAUMYIO ISl pEelIeHHMs] MaTeMaTU4YecKUX MpoOJieM, U MPEJCTaBisITh €€ B
MOHATHON (hopMe, MPUHUMATh PEIICHUE B YCIOBUSAX HEMOJIHON U U30BITOYHOM, TOUHOM WUJTM BEPOSITHOCTHOW MH(OpMaLINU;

yMEHUE IOHMMAaTh M MCIOJIb30BaTh MaTeMaTHYECKHUE CpEJCTBA HATMSAHOCTH (YEPTEXH, TaOMUIBI, CXeMbl W Jip.) JUIS WILIIOCTpAIHH,
HMHTEpIIpETAluH, ApryMEHTALUHY;

YMEHUE BBIJBUIaTh TUIOTE3bI IPU PELICHUH 331241 U TOHUMATh HEOOXOIMMOCTh UX IMPOBEPKHU;

B MIP€AMETHOM HaANpPaBJICHUM:



. OBJIa/ieHuE 0a30BBIM MOHATHIHBIM alllIapaToOM 110 OCHOBHBIM Pa3JieiaM COZEePIKAaHUs; IPEACTAaBICHNE 00 OCHOBHBIX M3y4aeMbIX
MOHATHUSAX (YUCII0, TeOMeTpuIecKas Gurypa, ypaBHeHue, QyHKINS,BEPOSTHOCTh) KaK BAXHEUIITNX MaTEMaTHYECKHX MOJIEIISX, O3BOJISIOIINX OMUCHIBATH U
M3y4yaTh PEAJIbHBIC IIPOLIECCHI U SIBICHUS;

. yMeHue paboTaTh ¢ MATEMaTUYECKUM TEKCTOM (@HAIM3UPOBATH, U3BJIEKATh HEOOXOIUMYIO HH(POPMAIUIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOH
MBICJIM B YCTHOM ¥ IMCBMEHHOM PEYU ¢ IPUMEHEHUEM MAaTEMaTUYECKONM TEPMUHOJIOTMU U CUMBOJIMKH, UCIIOJIB30BATh PA3JIMYHBIE 3bIKM MAaTEMAaTUKH,
IIPOBOJIUTH KJIACCU(UKALIMK, IOTHUECKUE 0OOCHOBAHMS, J0KA3aTeIbCTBA MATEMaTUUECKUX YTBEPKACHUH;

° Pa3sBUTHC HpeI[CTaBJ'IeHI/Iﬁ 0 YHUCJIC U YHUCJIOBBIX CUCTEMAX OT HATYPAJIbHBIX O0 ,HCfICTBHTeJIBHBIX YHUCCII;, OBJIaJICHUC HABBIKAMU YCTHBIX,
IMHCBbMCHHBIX, HHCTPYMCHTAJIbHBIX BI)I‘II/ICJIGHI/II;'I;
° OBJIAJACHUC CUMBOJIbHBIM A3BIKOM aJIFe6pI>I, IMpUEMAaMM BBIIIOJTHCHUA TOXKIACCTBCHHBIX Hp606paSOBaHHﬁ PadruOHAJIbHBIX BBIpaH(@HHﬁ, pPEeIICHUA

ypaBHeHHﬁ, CHUCTEM ypaBHeHHﬁ, HEPaBCHCTB U CUCTEM HCPABCHCTB; YMCHUC UCIIOJIb30BATh HACHKO KOOPAWHAT HA IIJIOCKOCTHU AJId HHTCPIIPETAU U ypaBHeHHﬁ,
HEPAaBCHCTB, CUCTCM,; YMCHHUC IIPUMCHSTDH anre6panqec1<lzle npeo6pa30BaHI/m, alrrapar ypaBHeHPIfI H HCPABCHCTB JJIA pCHICHUS 3aaa4 U3 pa3JIMYHbIX Pa3JCiIOB

Kypca;

. OBJIA/ICHUE CUCTEMOH (PYHKIIMOHAIBHBIX MOHATHIA, (YHKIMOHAIBHBIM S36IKOM U CHMBOJIMKON; YMEHHE UCTIOIB30BaTh (PYHKIMOHAIBHO - -
rpaduyeckue NpeaCTaBICHUs Ul ONMCAHMS U aHAJIN3a PeaJIbHBIX 3aBUCUMOCTEH;

. OBJIa/ICHUE OCHOBHBIMHU CIIOCOOAMHM MPECTABICHHS U aHAJIM3a CTATHCTUYECKUX JAHHBIX; HATMYME TIPEICTABICHUH O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEAIbHOM MUPE U O Pa3JIMYHbIX CIIOCO0AX UX U3YUYEHUS], O BEPOATHOCTHBIX MOJIEISX;

. OBJIaJICHUE T€OMETPUUECKHUM SI3bIKOM, YMEHHE UCIIOJIB30BaTh €r0 JIJIs ONKUCAHUS IPEIMETOB OKPYIKAIOLIEr0 MUPA; Pa3BUTHE POCTPAHCTBEHHBIX
IPEJCTAaBICHUN U U300pa3UTENIbHBIX YMEHUH, IPHOOpETEeHNE HABBIKOB F'€OMETPUUYECKUX IOCTPOCHUN;

. YCBOCHHME CUCTEMaTHUYECKUX 3HAaHUM O MIOCKUX (PUTypax M UX CBOMCTBaX, a TAK)KE HA HAIJISTHOM YPOBHE — O MPOCTEHUIIMX MPOCTPAHCTBEHHBIX
Telax, YMEHUE IIPUMEHATh CUCTEMATUYECKUE 3HAHUSA O HUX JUISl PELICHHs TEOMETPUUECKUX U NMMPAKTUYECKUX 3a/1a4;

. YMEHHUE U3MEPSATh JUIMHBI OTPE3KOB, BETMUUHBI YIITIOB, CIOIb30BATH (POPMYJIIBI IS HAXO0XKJICHHSI IEPUMETPOB, TUI0IIAeH 1 00beMOB
reoMeTpHUECKUX QUryp;

. YMEHHE IPUMEHSTh U3yUEHHBIE TIOHATHUS, PE3YJIbTAThl, METOBI JUUIS PELICHMS 3a/1a4 IPAKTUYECKOT0 XapaKTepa U 3a7ad U3 CMEKHBIX JUCLUIUINH
C MCTI0JIb30BaHUEM ITPH HEOOXOAMMOCTH CIIPABOUHBIX MaTepUasoOB, KaJbKyJIATOPa, KOMIBIOTEPA;

. OCO3HaHHE 3HAYEHUsI TEOMETPHUH JIJIsl TOBCETHEBHOM JKU3HU YEJIOBEKA;

. IIPEJCTABICHUE O TEOMETPUH KaK chepe MaTeEMaTUUECKOM AeATeIbHOCTH, 00 3Tanax e€ pa3BUTHS, 0 €€ 3HaAYMMOCTHUJI Pa3BUTHUS
LMBUJIN3ALIUY;

. pa3BUTHE YMEHUU pabOTaTh ¢ y4eOHBIM MaTeMAaTUYECKUM TEKCTOM (aHAJIU3UPOBaATh, U3BJIEKaTh HEOOXOINMYIO HH(POPMAIIUIO),TOUHO U IPaMOTHO
BBIPaXKaTh CBOW MBICIU C IPUMEHEHHEM MaTeMaTH4YeCKONH TEPMUHOJIOTUU U CUMBOJIUKU, IPOBOANUTH KJIACCU(PUKALIUH, IOTHYECKHE 0O0CHOBAHMUS;

. BJIaJieHHEe 0a30BBIM MOHSITUIHBIM aniapaToM 0 OCHOBHBIM pa3JielaM COIep KaHMUs;

. CHUCTeMAaTHYeCKue 3HaHUs 0 (Urypax U ux CBONCTBAX;

. [IPAKTUYECKH 3HAYNMBbIE TEOMETPUUECKUE YMEHMSI U HABBIKU, YMEHUE IIPUMEHSATh UX K PEIICHUIO FTEOMETPUUECKHUX U HETEOMETPUUECKHX 3a7ad, a
UMEHHO:

> n300pakaTh (PUIypbl Ha IUIOCKOCTH;



MCTOJIH30BATh TEOMETPUUYECKHA S3bIK JJIS1 OMUCAHUS MPEAMETOB OKPYKAIOILIETO MUPA;
U3MEPSTH JJTUHBI OTPE3KOB, BEIMYUHBI YIIIOB, BBIYUCIATH IUIOMIAAN (HUryp;
pacro3HaBaTh U U300paXkaTh paBHbIC, CAMMETPUYHBIE U TTOJ0O0OHBIE PUTYPHI;
BBIMOJIHATH MIOCTPOCHUS TEOMETPUUYECKHUX (PUTYP C MMOMOIIBIO UPKYIISA U JINHEHKY;
YUTaTh U UCTIOJIH30BATh HH(POPMAIUIO, TPEICTABICHHYIO Ha YepTekKax, CXeMax;
MPOBOANUTH MMPAKTUYECKHE PACUETHI.

YVVYVYVYY

IInanupyemMble pe3yJbTaThl 00y4YeHHsI MATEMaTHKH B 5-9 kiaccax

HarypaabHble ynciia. J[poou. PannonajbHble yucaa

BbIllyCKHUK HAy4UTCA:
* TIOHMMAaTb OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;
* OIIEPUPOBATH MTOHATUSAMHU, CBI3aHHBIMU C JACJIMMOCTBIO HATYPAJIBHBIX YHACEIL;
* BBIP@XaTh YHCJIA B YKBUBAJICHTHBIX (POpPMax, BEIOMpast HanboJsee MOAXOSIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaInH;
* CpPaBHUBATH U YIOPAIOYMBATH PALIMOHAIBHBIC YHUCIIA;
* BBIIOJIHATH BBIYUCICHUS C PALIMOHAIIBHBIMY YUCJIAMH, COYETasl YCTHBIEC U IMCbMEHHBIC ITPUEMBI BBIYMCIICHUH, IPUMEHEHUE KAIbKYJISTOPA;

HCIOJIb30BATh IMMOHATHA U YMCHUSA, CBA3AHHBIC C ITPOIMMOPIHUOHAJIBHOCTHIO BEJIMUUH, ITPOLCHTAMH, B XO1€ PCIICHUA MATCMATUYCCKUX 3ala4 U 3a/1a4 U3
CMCKHBIX MTPECAMETOB, BEINIOJIHATE HECIIOKHBIC ITPAKTUYCCKUC paC‘-IéTBI.

Buinyckuux nonyuum 803mM0HCHOCID.
®* NO3HAKOMUMbCA C NO3UYUOHHbIMU cUcCmemamu CHUCJieHUusl ¢ OCHOBAHUAMU, OMIUYHbIMU Om 10,
® yejly6umb u paseuniob npedcmaeﬂeﬂu}l O HamypajlbHblX YUciax u ceolicmeax deﬂumocmu;

*  HAYYUmMbCs UCHONb308AMb NPUEMbL, PAYUOHATUZUPYIOWUE BbIYUCTEHUS, NPUOOPECMU NPUBLIYK)Y KOHMPOIUPOBAMb GbIUUCIEHUS, 8b10UPAS
nooxo0sawuLl 0l CUMyayuu cnocoo.

JledcTBUTEILHBIE YHCJIA

BhIyCKHUK HAy4HTCS:
* HCIIOJIb30BaTh HAYaIbHBIC MTPECTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX YUCEIT;
 OIEpPUPOBATH MOHATHEM KBAJPATHOTO KOPHS, IPUMEHSTD €r0 B BHIUHNCIICHUSIX.
Buinycknuk nonyuum eosmogicHocmo:
*  pazeume npeoCmasiieHue 0 YUcie U YUCL08bLX CUCMEMAX 0N HAMYPAaibHblX 00 0eliCMBUMENbHbIX YUCe]l, O POJIU 6bIYUCTEHUT 8 NPAKMUKE,
s pazsumv u yaryoums 3HaAHUs 0 OeCAMUYHOL 3aNUCU OelicmEUMEeNbHbIX Yucel (nepuooudeckue u Henepuoouieckue opoou).




H3mepenusi, npuoIHIKeHUS, OIEHKH
BBbINYCKHUK HAYYUTCS:

* KCIIOJIb30BaTh B XOIC PELICHUS 33/1a4 3JICMCHTAPHBIC IPEICTABICHHUS, CBSI3aHHbIC C TPUOIMKEHHBIMU 3HAYCHUSIMU BEJTUYHH.
BoinyckHuk nosyuum 603moxicHOCHb.:

* NOHAMb, YMO YUCN08ble OAHHblE, KOMOPble UCNOAb3YIOMCS Ol XAPAKMEPUCIUKU 00bEeKMOo8 OKPYIJICAIOWe20 MUpd, SGISOmcs NPeumyuecmeeHHO
APUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOEPHCAUWUXC 6 UHDOPMAYUOHHBIX UCTMOYHUKAX, MOJNCHO CYOUMb O HOSPEeUtHOCHIU
npUOIUIICEHUSA,

*  NOHAMb, YMO NOSPEULHOCTb PE3VIbMaAmad 6bIHUCTCHUL OONINCHA ObIMb COUSMEPUMA C NOZPEUHOCMBIO UCXOOHBIX OAHHBIX.

Aaredpanyeckue BbIpaKeHHUs

BuINYCKHHMK HAYYUTCS:

* OIEpUPOBaTh MOHATUSIMH «TOXIECCTBO», «TOXIECTBEHHOE IpeoOpa3oBaHKE», pellaTh 3aJadyd, cojepkaliue OyKBEHHbIC IaHHBbIC, paboTaTth C
dopmynamu;

* BBINOJHATH MPeoOPa30BaHKS BBIPAKEHUH, COACPIKAIINX CTEIICHHU C ISJIBIMH ITOKA3aTeIsIMHU U KBAJAPATHBIC KOPHH,

* BBINOJHATH TOXKICCTBCHHBIC MPEOOPA30BAHMS PANMOHAIBHBIX BBIPAKCHHM Ha OCHOBE MPABUJ JCHCTBHI HAJ MHOTOWICHAMH M alreOpandecKuMu
JIPOOSMH;

* BBIMOJHATH PA3I0KEHUE MHOTOWICHOB HA MHOKHTEITH.
Buinycknux noayuum 603moHuCHOCHb HAVYUMbBCAL:

*  BLINOJIHAMb MHO2OULA208bLE NPEOOPA306AHUSL PAYUOHATLHBIX GbIPANCEHUL, NPUMEHSSL WUUPOKUL HADOP CROCOb08 U NPUEMOS;
*  NPUMEHAMb MONCOeCMBEHHbIe NPeoOPa308anus Ol peuwleHus 3a0ad U3 PAasiuyHblX pazoenos Kypca (Hanpumep, Oas HAXOHCOeHUs Hauboib-
we2o/HaumMeHbUe20 3HaAUeHUsl 8bIPANCEHUS).

YpaBHeHus

BhIyCKHUK HAYIUTCSL:

* pelaTh OCHOBHBIC BUBI PAIMOHANBHBIX YPABHEHUHN C OJJHOW MEPEMEHHOM, CUCTEMBI ABYX YpaBHEHUH C IBYMsI IEPEMEHHBIMU;

* TIOHMMATh YPaBHEHHE KaK BOXHEHIIIYI0 MATEMATHUECKYIO MOJIEIh JUIS ONUCAHUS U U3YUCHUS Pa3HOOOPa3HBIX pealbHBIX CHUTYAI[UH, PeIIaTh TEKCTOBBIC
3a/1a4M anreOpandecKuM METOJIOM;

* TPHUMEHATH TrpapUUecKHe TPEJCTABICHUS IS WCCIICJOBAHMS ypaBHEHWH, WCCIICIOBAHMS W PEIICHUS CHCTEM YpPaBHEHUU C JIBYMsS IEPEMCHHBIMHU.
Buinycknux noayuum 603mMoxicHocmb.:

s 061a0emv CReYUATbHLIMU NPUEMAMU PeuleHUs YPAGHEHUNl U CUCeEM YPAGHEHUl, YBEPEeHHO NPUMEHAMb annapam ypasHeHutl OJis peuleHus
PA3HO0OPA3HBIX 3A0aY U3 MAMEMAMUKU, CMENHCHBIX NPEOMEMO8, NPAKMUKU,

s npumenams epaghuueckue npedcmaesiieHus 0l UCCIe008aHUSA YPABHEHULL, CUCEM YPABHEHU, COOepiIcauux OyKeenHvle KO duyuenmaoi.




HepaBencrBa
BhINyCKHUK Hay4uTCA:
* TIOHMMAaTh U MPUMEHATH TEPMUHOJIOTUIO U CUMBOJIUKY, CBA3aHHbBIE C OTHOLIEHUEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;
* pewaTh JUHEHHbIC HEPABEHCTBA C OJJHON MEPEMEHHOMN U X CHCTEMBI; pelaTh KBaJpaTHbIE HEPABEHCTBA C OMIOPON Ha rpaduuecKue MpeacTaBICHUS;
* IPUMEHATH anmnapaT HEPABEHCTB ISl PELIEHU 33724 U3 Pa3IMYHbIX Pa3/IeiioB Kypca.
Buinycknux nonyuum 603mooicnocms Hayuumucsi:
*  PA3HOOOPA3HBIM NPUEMAM 00KA3AMENbCMBA HEPABEHCE, YBEPEHHO NPUMEHAMb annapam Hepasencma 0Jis peuleus pasHooOpa3HblX
MamemMamuyecKux 3a0ay U 3a0a4 U3 CMeNHCHbIX NPeoMemos, NPaAKMuUKU;
s NpumMeHamb epaguueckue npeoCcmasieHus 0isl UCCIe008aHU HEPABEHCME, CUCEM HEPABEHCME, COOEPAHCAUUX OVKEEHHbLE KOIPPuyueHmbi.

OcHoBHbIE NOHATHSA. YHCI10BBIE PYHKIHH

BEITyCKHUK HaY4HTCS:

* IIOHUMATh H UCIIOJIB30BATh (DYHKIIMOHAIBHBIC TOHATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHS);

* CTPOUTH rpaMKU AIIEMEHTAPHBIX (YHKINN; UCCIEI0BATh CBOWCTBA YUCIOBBIX (DYHKIIMI Ha OCHOBE M3YUEHHUS MMOBEICHUS UX IPa(UKOB;

* TOHUMATh PYHKIHIO KaK BAKHEUIIYIO MAaTEMAaTHYECKYIO MOJIEIIb JUIS OTTMCAHUS MTPOLIECCOB U SBJICHUI OKPYKAIOIIETO MUPa, TPUMEHSThH
(yHKIMOHATIBHBIH SI3BIK 1151 OTMCAHUS U KCCIIEIOBAHUS 3aBUCIMOCTEH MEXKTY (PU3NIECKUMHU BEITMINHAMH.
BoinyckHuk nonyyum 603moicHoCHb HAV4UMbCA:

*  NPOBOOUMb UCCIEO08ANUS, CEA3AHHBIE C U3YHEeHUeM CBOUCME PYHKYUL, 8 MOM YUCTEe C UCNONb308AHUEM KOMNbIOMEPA, HA OCHO8e 2PAGhUKO8 U3YUEHHBIX
@yukyuii cmpoums Oonee cuodcHvle epapuKu (KycouHO-3a0aHHble, C «BbIKOJIOMBIMUY MOUYKAMU U M. N.);

*  UCNONBL306AMb YYHKYUOHAIbHBIE NPEOCMABNIEHUS U CEOUCMEA QYHKYULL /I peuleHUss MAmeMamuiecKux 3a0ay U3 pasiudHuix pasoenos Kypcd.

YucaoBble NOCAEI0BATEIbLHOCTH

BhInyCKHUK HAy4UTCS:

* TIOHMMAaTh U HCIIOJB30BaTh A3BIK MOCIE0BATENFHOCTEN (TEPMUHBI, CAMBOJINYECKHE 0003HAUCHU);

* TPUMEHATH POPMYIIbI, CBI3aHHBIC C apU(PMETUUECKON U TEOMETPUUECKON TPOrpPeCcCHei, U arnmapat, ChOpMHUPOBAHHBIN TTPH U3YUYEHUH IPYTUX pa3JIeiIoB
Kypca, K pelIeHHIO 33]1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEAIbHOW KU3HH.
Buinycknux nonyuum 603mosrcHocmsb Hayyumscsi:

*  pewams KOMOUHUPOBAHHbLE 3a0aUl C NPUMeHeHueM Gopmyn N-20 UleHa U CyMMbl nepsvix N UieH08 apupmMemuyeckol u 2eoMempuyecKol npocpeccu,
NPUMEHSISL NPU DMOM ANNApam YpasHeHull U HepageHCcms,

*  NOHUMAMb APUPMEMUYECKVIO U 2e0MEMPULECKYI0 NPOSPECCUIo KaK YHKYUU HAmMypaibHO20 Ap2yMEHMA,; CEA3bl8amsb apu@dmMemuiecKyro npocpeccuio ¢
JIUHEUHBIM POCTOM, 2e0MEeMPUUECKYI0 — C IKCHOHEHYUATIbHBIM POCHIOM.

OnucarejiLbHAs CTATHCTHKA



*

BrIyCKHUK HAYYHUTCS MCIIOJIb30BaTh HpOCTeﬁHIHe CII0COOBI MMpEaACTaBJIICHUA U aHaJIW3a CTaTUCTHUYCCKUX JaHHBIX.
Buvinycknux noayuum 603mocHOCHb npuo6pecmu nepeoHauaﬂben? OIIBIT OpraHu3anuu 060pa JaHHBIX IIPU IMPOBCACHUHN OIIpOCa 06H.[€CTB€HHOFO MHCHUA,
OCYLICCTBIIATh UX aHAJIM3, IPEACTABJIATE PE3YJIbTATEI OIIPpOCa B BUIC Ta6J'II/IHBI, JAuarpaMMabl.

C.]Iy‘laﬁl—lble COOBITHS B BEPOATHOCTD

BrIIYyCKHUK HAYYHUTCS HaXOJUTb OTHOCUTCIBbHYIO YaCTOTY U BEPOATHOCTD CHy‘I&ﬁHOFO COOBITHS.

Buinycknux nonyuum 603modxcHocms npuodbpecmu onvim nposedetust CiyyalHblx IKCHEPUMEHMO8, 8 MOM YUCTEe ¢ NOMOUBIO KOMNbIOMEPHO20 MOOEIUPOBAHUS,
unmepnpemayuy ux pe3yibmamoa.

KomOunaropuka

BEITYCKHUK HAYYHTCS pemaTh KOMOMHATOPHBIE 33124 HAa HAXOXKACHUE YUCIIa 00bEKTOB MM KOMOMHAITUH.
Buinycknux noayuum 603modcnocms HAyuumscs HeKOMOPbIM CHEYUATbHbIM NPUEMAM peuleHUs KOMOUHAMOPHBIX 3a0ay.
Harasignasi reomerpust
BbInyCKHUK Hay4uTCS:
* pacro3HaBaTh Ha YePTEXKax, pUCYHKAX, MOJEISAX U B OKPYKAIOIIEM MUPE IJIOCKUE B TPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPHI,
* pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJLHOIO Napajelenunena, paBUIbHON MUpaMU/Ibl, IUIMHIPA U KOHYCA;
* CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJIBLHOTO MapalieenuIea;
*  ONpEIeNATh 110 JUHEHHBIM pa3MepaM pa3BEPTKU (GUTYpHI TMHEHHBIE pa3Mepbl caMoil (GUTrypbl 1 HAOOOPOT;
*  BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO MapauIesenuIeaa.
Buinycknux noayuum 603moicHocmy.:
*  HAYUUMbCA 8LIYUCTAMb 00BEMBL NPOCMPAHCMBEHHBIX 2e0MEMPULECKUX DUSyp, COCMABNIEHHBIX U3 NPAMOY20bHbIX NAPANLEIeNnUneios;
*  yenybums u paszeume nPeoCcmasienus 0 NPOCMPAHCIEEHHbIX 2E0OMEMPUUECKUX Pueypax;
*  HAYYUmMbCs npUMEHAmMb NOHAMUEe pa3eEpmKU OJis 8bINOIHEHUS NPAKMUYECKUX PACUEMOB.

I'eomeTpuuyeckue Gpurypsl

BhInycKHHMK HAy4YHTCS:

* TI0JIb30BAThCS SI3bIKOM I€OMETPHHM ISl ONIMCAHUS MPEAMETOB OKPYXKAIOIIET0 MUPa U UX B3aHMHOT'O PACIIOJIOKEHUS;

* pacno3HaBaTh U M300pakaTh Ha YepTekaxX U PUCYHKaX reoMeTpuueckue (pUrypsl U ux KoHpUrypamuu;

* HaxOJUTb 3HAYEHUS JJIMH JIMHEHHBIX 2JIEMEHTOB (UTYp U UX OTHOIIEHUS, IPaayCcHYI0 Mepy yrioB oT 0° 1o 180°, mpuMeHsis onpeiesieHus, CBOUCTBA U
MpU3HAKU (QUTYpP U UX DJIEMEHTOB, OTHOIIEHUS (pUryp (paBeHCTBO, [10/1001€, CHMMETPUH, TOBOPOT, MapaJIEIbHbBIN EPEHOC);




b OHepI/IpOBaTL C HAYAJIbHBIMU ITOHATUAMHA TpHFOHOMeTpI/II/I U BBIIIOJIHATH BHCMGHTapHLIe OHepaHI/II/I Haa (I)YHKI_II/ISIMI/I yI‘HOB;
 pemaTh 3a/1a4¥ Ha JJOKA3aTeIbCTBO, OMUPAsICh HA M3YYCHHBIC CBOMCTBA (DUTYP M OTHOLICHUIN MEXKIY HUMHU M PUMCHSS N3yUYCHHBIC METO,IbI
JIOKa3aTeNIbCTB;

+ pemiaTh HECJOXKHBIC 33J]Ja4H Ha IOCTPOCHUE, IIPUMEHSISI OCHOBHBIC aJITOPUTMBI IIOCTPOCHHS C MTOMOIIBIO IUPKYJIS ¥ TUHEHKH;

* pelaTh NPOCTEHINE MIIAHUMETPUIECKUE 33/1a49K B TPOCTPAHCTBE.
Buinycknux nonyuum 603moxcnocms:

* 081ademv Memooamu peuleHus: 3a0ay Ha GbIYUCTECHUS U OOKA3AMENbCMBA: Memo0oM OM NPOMUBHO20, MeMOOOM NOO0OUsL, MemOoOOM nepebopa
8APUAHMOB U MEMOOOM 2EOMEMPUYECKUX MECT MOYEK,

s npuobpecmu onvim NPUMeHeHUs. A12eOPAUecKo2o U MPUOHOMEMPULecKo20 annapama u uoel 0BUNCEHUsSI NPU PEUEHUU 2e0MeMPUIeCKUX 3a0ay,

s 061a0emsv mpaouyUOHHOU CXeMOU peweHus 3a0ay Ha NOCMPOeHUe C NOMOWbIO YUPKYIA U TUHEUKU. AHAIU3, NOCMPOEHUe, OOKA3AMeNbCME0 U
uccnedosanue;

*  HAYUUMbCA peuams 3a0ayu Ha NOCMPOeHUue MemoooM 2eOMempULecKk020 Mecma modex u Memooom noooous,

* npuobpecmu onvim UCCIEO08AHUS CEOUCME NIAHUMEMPULECKUX PUSYD ¢ NOMOWBIO KOMILIOMEPHBIX NPOSPAMM,

s npuobpecmu onvim GbINOIHEHUS NPOEKMO8 ho memam «I eomempuyeckue npeodpazosanus Ha niockocmuy, «llocmpoenue ompeskos no gpopmyney.

I/I3Mepelme reOMETPpUYECCKUX BETHYUH

BbINyCKHHUK HAYYUTCS:

* WCIOJB30BaTh CBOWCTBA U3MEPECHHUS JIJTHH, TUIOMIAIeH U YTJIOB MPU PEIICHUH 3a71a49 Ha HAXOXK/CHUE JUTHHBI OTPE3Ka, JIIMHBI OKPYKHOCTH, JNTUHBI TyTH
OKPY>KHOCTH, TPayCHOIN MephI yIia;

* BBIYUCIIATH IDIOMAJN TPEYTOIHHUKOB, MPSIMOYTOJLHUKOB, TTApaUIeIOrPAMMOB, TPATICIIUi, KPYTOB U CEKTOPOB;

* BBIUUCIATH JUTMHY OKPY>KHOCTH, UTMHY IYTU OKPYKHOCTH;

* BBIYUCIIATH JUTHHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP Ml HX YTIIbI, UCIIOJIBE3Ys (DOPMYIIBI ITTHHBI OKPYKHOCTH M JUTHHBI IYTH OKPYKHOCTH, (POPMYJIBI
wiomanen puryp;

 pemarth 3a/1a4M Ha JIOKA3aTEIBCTBO C HCIIOIb30BaHUEM (DOPMYIT JUTHHBI OKPY>KHOCTH | JUTHHBI JIyTH OKPYKHOCTH, POpMYJI IuTomaiei Gpuryp;

* pemuiaTh NPaKTUYECKUE 3a/1aYH, CBSI3aHHBIE C HAX0K/IEHHEM TeOMETPUUYECKUX BETUYHH (MCTIOIb3YsI MPU HEOOXOIMMOCTH CIPABOYHUKH U TEXHUYECKHE
CpelCTBa).
Buinycknux noayuum 603mMo4cHOCIb HAYYUMbCL:

o BLIUUCTAMb NAOWAOU ucyp, COCMABIEHHBIX U3 08VX UIU OOJIee NPIMOY2OIbHUKOS, NAPAINEN02PAMMO8, MPeY2OIbHUKOS, Kpyed U CEKMopa,

*  BLIYUCTAMb NAOWAOU MHO20Y20TbHUKOS, UCHONb3Y5l OMHOUEHUS PABHOBEIUKOCMU U PABHOCOCMABIEHHOCML,

*  npuMeHsmb aneeOpauiecKuil U MmpUeOHOMEempuUYecKull annapam u uoeu O8UNCEeHUs. NPU peuteHul 3a0ay Ha bIYUCIeHUe NIoWAdel MHO20Y20IbHUKOS.
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Koopaunarsi

BBINYCKHHUK HAYYUTCS:
* BBIYUCIIATH JUIMHY OTPE3Ka M0 KOOPIAWHATAM €T0 KOHIIOB; BEIYUCIISATH KOOPJIUHATHI CEPEANHBI OTPE3KA;
* HCIOJIb30BaTh KOOPAWHATHBIA METOI JJIs U3YUCHHUS CBOMCTB MPSMBIX U OKPY)KHOCTCH.
Buinycknux noayuum 603moicHocms:
* 081a0emsb KOOPOUHAMHBIM MEMOOOM PeuleHUss 3a0ay Ha BbIYUCTEHUsSL U OOKA3AMeNbCmEd;
*  npuodpecmu ONbIM UCNOILI0BAHUSL KOMNBIOMEPHBIX NPOSPAMM OJIsl AHANU3A YACHHBIX CILYYAe8 83AUMHO20 PACNOI0NCEHUS OKPYICHOCIEN U NPIMBIX,
s npuobpecmu onvlm 8bINOIHEHUsS. NPOEKMO8 Ha memy «lIpumenenue KOOPOUHAMHO20 MemMOOa NPU PeueruU 3a0a4 Ha 8bIHUCAEHUS U OOKA3AMENbCMEA Y.

BekTopsl

BI)IHVCKHI/IK Hay4YMTCA:

¢ OHCpUpPOBATH C BEKTOpAMHU: HAXOAUTHb CYMMY U PAa3HOCTH JABYX BCKTOPOB, 3aJaHHBIX 'COMCTPUYICCKH, HAXOJAUTH BCKTOP, paBHLII;'I IIPOU3BCACHU IO
3aaHHOT'0 BEKTOpa HAa YUCJIIO;

¢ HaxXOoJUTb Ul BEKTOPOB, 3aJaHHBIX KOOPpAUHATAMU: IJIMHY BCKTOPA, KOOPAUHATBI CYMMBI U Pa3HOCTHU ABYX U boiee BCKTOPOB, KOOPAHWHATHI
IMPOU3BCACHUA BCKTOPA HA YHUCIIO, IPUMCHSA IIPHU HCOGXOIII/IMOCTI/I COqCTaTGHBHBIﬁ, HCpCMGCTHTGHLHBIﬁ u paCHpelleJII/ITeJIBHHﬁ 3aKOHBI;

¢ BBIUUCIEITH CKAJIAPHOC IMIPOU3BCACHUC BEKTOPOB, HAXOAUTDL YI'OJI MCKAY BEKTOPAMU, YCTAHABIIMBATD NECPIHCHANKYIISIDHOCTD IIPSAMBIX.

® Bbll’lVCKHuK noJjydunt 603MOHCHOCMb.

> 081a0emb 6EKMOPHbIM Memooom OJiA pewenus 30044 HAa 8LIYUCTEHUS U 60Ka3ameﬂbcmea;

* npu06pecmu OnblNm 6bINOJIHEHUA NPOEKMOE8 HA meMY «npUMeEeHEeHUe 6EKNOPHO20 Memooa npu peueruu 3a0a4 HAa 8bIYUCTEHUSA U OOKA3AMENbCINEAY.

Copaepxanne

Cooeporcanue mamemamuuecko2o 00pa306anus B OCHOBHOM 1IKose GOpMUpPYeTCsl Ha OCHOBE (DYHAAMEHTAJIBHOTO Apa IIKOJBLHOI0 MaTeMaTHIECKOTo 00pa30BaHusl.
OHO B OCHOBHO} IIIKOJIE BKJIIOUYAET CIEAYIONINE Pa3eNbl: apupmemuxa, areebpa, GynKyuu, eposmnocmes u cmamucmuxa, 2eomempus. Hapsity ¢ 3TUM B HETO BKJIFOUEHBI
7IBa JIOTIOJTHUTEIIBHBIX Pa3/IeNia: J02UKA U MHOXCECMEA, MAMeMAMUKA 8 UCMOPUYeCKOM Pa3eéumuil, 9To CBI3aHO C pean3anueil meneil o0menHTe/UIeKTyalbHOTO U
OOIIEeKyJIBTYPHOTO pa3BUTHA ydamuxcs. CoeprkaHue KaXkI0ro U3 3TUX Pa3AesioB Pa3BOPAauMBAETCS B COJEPKAaTEIbHO-METOAMIECKYIO JINHUIO, TPOHN3BIBAIOILYIO BCE
OCHOBHBIE Pa3JIelbl COJCPIKAHMS MAaTEMATHYECKOTO 00pa3oBaHusl Ha IAHHOM CTYIIEHH 00yJYeHUsI.

Conepxanue pazzaena «Apugmemuxay Ciry>kut 6a30i Ui AaabHENIIEro U3y4eHHUs ydallluMKICS MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO UX JIOTHYECKOTO MBIIIJIEHNUS,
q)OpMI/IpOBaHI/IIO YME€HHA MTOJb30BATHCA aJITOpUTMaMH, a TAKKE HpI/IO6peTeHI/IIO IMPAKTHYCCKUX HABBIKOB, HCO6XO}II/IMBIX B HOBCG}IHCBHOﬁ ’kn3HU. Pa3BuTHE MMOHATHS O
YKciie B OCHOBHOM IMIKOJIE CBSI3aHO C PAlMOHAIBHBIMHU U UPPALMOHATBHBIMH YHCIaMH, (OPMUPOBaHNEM MIEPBUYHBIX MPEICTABICHUN O IEHCTBUTEILHOM YHCIIE.
3aBepieHHe YUCIOBOM JIMHUM (CUCTEMAaTH3aLusl CBEJCHUH O IeHICTBUTENBHBIX YMCIIaX, O KOMIUIEKCHBIX YHCIIaxX), TaK e Kak h 0oJiee CI0KHBIE BOIIPOCH apH(PMETHKH
(anmroput™ EBKnnza, ocHOBHas TeopeMa apu(pMETHKHN ), OTHECEHO K CTYIIEHH OOIIETo CpeaHero (MoJHOT0) 00pa3oBaHusl.
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Coneprkanue pasnena «Aneebpa» HaNpapIeHO Ha (OPMUPOBAHUE Y yUAIHMXCsS MATEMAaTHYECKOT0 anmapara Juls pellieHus 3aJa4 U3 pa3HbIX pa3/e/loB MaTeMaTHKH,
CMEKHBIX IPEAMETOB, OKPY KaloLIel pealbHOCTH. SI3bIK anreOpsl MOAYEPKUBACT 3HAaUEHNE MAaTEeMaTHKH KakK S3bIKa JUIsl IOCTPOSHHS MaTeMaTHYECKUX MOJeJIel TIPOLIECCOB
U SIBIICHUH peanbHOro Mupa. B 3agaun nuzyuenus anreOpbl BXOJAT TaKKE pa3BUTHE aITOPUTMHYECKOTO MBIIUIEHHSI, HEOOXOAMMOT0, B YaCTHOCTH, ISl YCBOCHUS Kypca
WHPOPMATUKH, OBIIAICHHS HABBIKAMU JIETYKTHBHBIX paccyxkacHui. [IpeoOpazoBanre cUMBOIBHBIX ()OPM BHOCHUT clielii(pUIecKUil BKIIaJ B Pa3BUTHE BOOOPAKECHHUS
ydaluxcs, X CocoOHOCTE K MaTeMaTn4eckoMy TBOpYECTBY. B 0CHOBHOM 1Ikoiie MaTepual IpynmnupyeTcs BOKPYT pallMOHAJIbHBIX BBIPaKEHUH, a BOIIPOCHI, CBSI3aHHBIE C
HppanroOHATIbHBIMU BBIPAKECHUSAMH, C TPUTOHOMETPUUECKUMH (YHKLIUAMH U IPe0Opa30BaHUSIMH, BXOAAT B COJAEPKAHUE Kypca MATEMAaTUKU Ha CTapILIei CTYNeHH O0yUeHuUs
B LIKOJIE.
Conepxanue pazzaena « QyHkyuuy HaLEJIECHO Ha MOIy4YeHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUH O (YHKLMH KaK BaXHEHIIEH MaTeMaTU4eCKOW MOAEIH IJIsl ONIUCAHUS U
HCCIIEI0BaHUS pa3HO00pa3HbIX MpoLeccoB. M3yueHue 3Toro Marepuaia CiocoOCTBYET Pa3BUTHIO Y YUAIIUXCS YMEHHSI HCTIONb30BaTh PA3JIMUHBIC SI3IKH MaTeMaTHKU
(cmoBecHbIH, CUMBONIMYECKUH, rpadMUECKuil), BHOCUT BKJIaJ B (POPMHUPOBAHHUE MIPEACTABICHUH O POJIM MATEMATUKU B Pa3BUTHU LIMBUIM3ALUH U KyJIbTYDBI.
Paznen «Beposamnocmo u cmamucmukay — 0053aTeNbHbII KOMIOHEHT IIKOJBHOTO 00pa30BaHusl, yCUIMBAIOIINN €ro NPUKIaJHOE U NPAaKTHUECKOe 3HaUeHHE. DTOT
MaTepHal HeoOX0IuM, IPEXKIE BCEro, Uil (POPMHUPOBAHHSA Y yHAITUXCS PYHKIHMOHATBFHON IPaMOTHOCTH - YMEHUH BOCTIPUHUMATH U KPUTHUECKH aHAITU3UPOBATh
WHPOPMALIUIO, TPEJCTABICHHYIO B pa3IMYHbBIX (OpPMax, IOHUMATh BEPOITHOCTHBIN XapaKkTep MHOTHX pealbHBIX 3aBUCMOCTEH, MPOBOAMUTH IPOCTEHIIIIE BEPOSITHOCTHBIE
pacuethl. M3yueHne 0CHOB KOMOMHATOPHUKH MO3BOJIUT YUAIIMMCS pacCMaTpUBATh Clydan, OCYLIECTBIATh Tepe0op U MOACYET YHCia BAPHAHTOB, B TOM YHUCIIC B
MPOCTEUINX IPUKIIAJHBIX 3a1a4ax.
[Tpu M3y4eHNH CTAaTUCTUKH U BEPOSTHOCTH PACHIMPSIIOTCS TPEACTaBICHHUS O COBPEMEHHON KapTHHE MHpa U METOJIaX €ro UCcClieNoBaHus, GOpMUPYETCsl TIOHUMAaHKE PO
CTaTUCTUKU KaK UCTOYHHKA COLMAILHO 3HAYNMON HH(OPMAIINH, U 3aKJIaBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIICHHS.
Henb coneprkanus pasznena «f eomempusiy — pa3BUTh Y YHaIIUXCs IPOCTPAHCTBEHHOE BOOOPa)KEHUE U JIOTHYECKOE MBIIUICHHE ITyTEM CUCTEMaTHYECKOTO U3YUEHHsI CBOMCTB
reOMEeTPUUYECKUX (PUTYp Ha IUIOCKOCTH U B MPOCTPAHCTBE U NPUMEHEHUS STHX CBOIMCTB IPH PEIICHUH 33134 BHIYUCIUTEILHOTO U KOHCTPYKTHBHOTO XapaKTepa.
Cy1ecTBeHHast poiib IPU 3TOM OTBOJUTCS Pa3BUTHIO T€OMETPUUECKON NHTyHIMU. CoueTaHHe HATrIsAHOCTH CO CTPOTOCTBIO SIBJISIETCS HEOTHEMIIEMON YaCThIO
reoMeTpHUYeCcKUX 3HaHui. Marepuai, oTHocsmuiics k 61okam «KoopauHatel» u «BeKTopbl», B 3HAUUTEIBHOM CTETIEHU HECET B ce0e MEXITPEMETHBIE 3HAHUS, KOTOPbIE
HaxOZIAT NIPUMEHEHHNE, KaK B Pa3JIMYHBIX MATEMAaTUYECKHUX IUCLIUILUINHAX, TAK U B CMEXXHBIX TPEIMETAX.
OcobeHHOCTBIO pa3zena «J/lozuxka u MHOHCECmEay SBISETCs TO, YTO MPEACTABICHHbBII B HEM MaTepHall IPEUMYIIECTBEHHO U3y4aeTcs U UCIOJIb3YEeTCs B X0/I€ pPACCMOTPEHHUS
Pa3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIONIMI MaTepHall HalleJIeH Ha MaTeMaTHIeCKOe Pa3BUTHE yUaIluxcs, opMUpOBaHKE Y HUX YMEHUS TOYHO, CKaTO | SICHO H3JIaraTh
MBICJIM B YCTHOM U NHCbMEHHOM PEYHU.

Paznen «Mamemamuxa 6 ucmopuueckom pasgumuuy perHa3HaueH 11 (OpMHUPOBAHUS MPEACTABICHUH O MaTEMaTHKE KaK YaCTH 4eJI0OBEYECKON KyJIbTYPBI, JUIs
00IIIero pa3BUTHS IIKOJILHUKOB, JIJISI CO3/IaHUsI KYJIbTYPHO-UCTOPUYIECKO# cpenbl 00ydeHus. Ha Hero He BBIAEISIeTCS ClIealbHBIX YPOKOB, YCBOCHHUE €r0 He
KOHTPOJIMPYETCs, HO COAEPKaHUE 3TOr0 pasjiella OpPraHu4YHO NIPUCYTCTBYET B yUeOHOM IIPOLIECCE KaK CBOErO poJia T'yMaHUTapHbIN ()OH IPH pacCCMOTPEHUHU
Ipo0JIeMaTHKI OCHOBHOI'O COJIEPKAHUS MAaTEMAaTHUYECKOro 00pa3oBaHuUsI.

ConeprkaHue KypcoB MaTeMaTUKU 5—6 KIIaCCOB, ajareOpsl U reoMeTpun 7—9 KiaccoB 0ObEAMHEHO KaK B UCTOPUUYECKH CIOXKHUBIIUECS JTUHUU (YUCIIOBAs,
anrebpandeckas, reoMeTpruueckas, QyHKIMOHAIbHAS U JIp.), TAK U B OTHOCUTEIHHO HOBBIE (CTOXAaCTUYECKas JIMHUSA, «pealibHas MaTeMaThka»). OTAeNbHO
IIPEACTABIICHBI JITMHUS CIOKETHBIX 3a7a4, UCTOpUUYECKast JINHUS.
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DJIeMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTUKH
CornacHo ®I'OC ocHoBHOrO 00111eT0 00pa30BaHUsI B KypC MaTeMaTUKU BBeJleH pasnen «Jlorukay, KOTOphIi He mpenoiaraeT JOMOJIHUTEIbHBIX YacOB Ha
W3YYCHHUH U BCTPAUBACTCS B PA3IMUHBIC TEMBI KYPCOB MaTEMATHKU U HHPOPMATHKH U MPEABAPSCTCS 03HAKOMIICHHUEM C 3JIEMEHTAMU TEOPUU MHOMKECTB.
MHo:xecTBa U OTHOIIEHUS] MEKIY HUMHU
MHOXeCTBO, XapaKTepUCTHYECKOE CBOMCTBO MHOXECTBA, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE, OECKOHEUHOEe MHOXKECTBO. [ToaMHokecTBO. OTHOIIEHHE
MPUHA/IJICKHOCTH, BKIIFOUEHUS, PABEHCTBA. DJIIEMEHThI MHOXKECTBA, CIOCOOBI 3aJJaHUsI MHOXECTB, PACIIO3HABAHHE MTOJIMHOKECTB U 3JIEMEHTOB IOAMHOKECTB C
HCII0JIb30BaHUEM KPYTroB Dijepa.
Onepauuu HaJ MHOKECTBAMM
[lepeceuenne n 00beTMHEHNE MHOXKECTB. Pa3HOCTh MHOKECTB, JONMOJHEHNE MHOKECTBA. VIHTepIIpeTalys onepauii HaJ MHOXECTBaMH C TOMOILBIO KPYT'OB
Diinepa.
DJIeMEHTBbI JIOTUKH
Omnpenenenue. YTBepkaeHU. AKCUOMBI U TeopeMbl. JlokazarenscTBo. Jloka3zaTenbCcTBO OT NpoTHBHOTrO. Teopema, oOpaTHas nanHoi. [Ipumep u KoHTpIipuMeEp.
Boicka3bIBaHUA
HlcTuHHOCTD U JI0KHOCTH BhICKa3bIBaHUs. CIIOKHBIE U TPOCTHIE BBICKA3bIBaHUs. Omiepaniuu Hal BBICKA3bIBAHUSIMU C UCIIOJIb30BAHUEM JIOTHYECKHX CBS30K: U,
WM, HE. Y CJIOBHbBIE BbICKA3bIBaHUS (MMILIMKALUH).

Coaepxxanue Kypca MaTeMaTHKH B 5—6 kiaccax

HartypaJjbHble 4ynciIa U HYJIb

Harypa/ibHblil psig yMces U ero cBoicTBa

HatypanbpHoe 4nci0, MHOXECTBO HATypalbHBIX YMCET M €ro CBOWCTBA, M300pa)K€HHE HATYpaJbHBIX YMCENl TOYKAaMH Ha YMCJIOBOW mpsiMoi. Mcnonabp3oBaHue
CBOMCTB HAaTypaJIbHBIX YHCEI IIPU PELICHUH 33]1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCEJ

Paznuumne mexny uudpoit u uucnom. [lo3unmonHas 3anuch HaTypajdbHOTO YMCIIa, TOMECTHOE 3HaueHUe LU(PBI, pa3psapl U KIACChl, COOTHOIIEHUE MEXITY
IBYMS COCETHUMHU Pa3PAAHBIMU €JUHULIAMH, YTCHUE U 3aIIUCh HATYPaJIbHBIX YUCEI.

OxkpyriieHue HaTYpPaJIbHBIX YHCE

Heo6xoaumocts okpyriieHus. [IpaBuiio okpyrieHus HaTypaibHbBIX YHCEIL.

CpaBHeHMe HATYpPaJIBLHBIX YHcesl, CPaBHeHHe ¢ yncjaoMm (

[ToHATHE O CpaBHEHUH YHMCEll, CPAaBHEHHUE HATYpPaIbHBIX YHCEI APYT C APYTOM U C HyJIeM, MaTeMaTH4ecKasl 3allUCh CPAaBHEHUH, CITIOCOObI CPaBHEHHSI YHCE.
JelcTBHSA ¢ HATYPAJBbHBIMH YHCJIAMH

CrnoxeHue M BbIUMTAHUE, KOMIIOHEHTBI CIOXKEHHSI M BBIUUTAHMS, CBSI3b MEXAY HUMH, HAXOKJIEHUE CYMMBI M Pa3HOCTH, U3MEHEHUE CYMMBI U Pa3HOCTH NpHU
M3MEHEHNUN KOMIIOHEHTOB CJIOKEHUS U BBIYMTAHUS.

YMHOXKEHHE U JeJeHHe, KOMIOHEHTHl YMHOXKEHUS M JAEJCHMS, CBSI3b MEXKIy HUMH, YMHOXXEHHE U CJIOXKEHHE B CTOJIOMK, JeJIEHHE YrOJKOM, MpOBEpKa
pe3ylibTaTta ¢ MOMOIIBI0 MPUKUAKU U 0OpaTHOTO NEHCTBUS.
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[TepemecTUTENBHBIA U COYETATEIBHBIA 3aKOHBI CIIOKCHHSI M YMHOXKEHUS, PACIPEACTUTEILHBIN 3aKOH YMHOXKEHUS OTHOCHUTEIBHO CIOXKCHHS, 000CHOBAHUE
AneoOpUMMO8 BbINOIHEHUS APUPMEeMUUECKUX OelCEUI.

CreneHb ¢ HATypPaJbHBIM MOKa3aTeJIeM

3anuch 4YUCla B BHUJIE CYMMBI Pa3psAIHBIX CJIaracéMbIX, MOPSJIOK BBIIOJHEHUS JCUCTBUN B BBIPAKEHUSX, COAEPIKALIUX CTENEHb, BBIYUCICHHWE 3HAYCHUU
BBIPXKECHU, COJEPIKALUX CTEIEHb.

YucsioBble BbIPpAKEeHUSI

UucioBoe BIPAKEHHUE U €0 3HAYCHUE, MOPSIOK BBITTOJIHEHUS IEUCTBU.

JlejieHne ¢ ocTaTKOM

JleneHue ¢ 0OCTaTKOM Ha MHOKECTBE HATYPAJIbHBIX YHUCEN, c8oUcmea deneHus ¢ ocmamxkom. ITpakTudeckue 3a1a4u Ha JEJIEHNUE C OCTATKOM.

CaoiicTBa ¥ NPU3HAKY JA€JIUMOCTH

CBOICTBO IETMMOCTH CYMMBI (pa3HocTu) Ha uncio. [lpusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpuznaku oenumocmu na 4, 6, 8, 11. JJoxazsamenbcmeo npusnaxkos
Odenumocmu. PerieHre mpakTHUECKUX 3a7a4 C MPUMEHEHHEM NMPU3HAKOB JIEIIMMOCTH.

PassioskeHue 4nc/ia Ha MPOCTbIe MHOMKUTEIN

[IpocTeie 1 cocTaBHBIE YUCHa, pewemo Ipamocghena.

Pa3no)xeHre HaTypanbHOIO YMCIIa HA MHOXUTENH, PAa3jIoKEHUE HA MPOCTbIe MHOXUTENU. Konuuecmeo Oenumerneti uucna, aneopumm paziodceHus Yucia Ha
npocmvie MHOJICUMENU, OCHOBHAs MmeopeMa apughmemuxu.

AnredpanyecKue BbIpaskeHUs

Hcnonb3oBanue OyKB [isi 0003HAUEHUS YKCEN, BHIYUCICHUE 3HAUCHUS allreOpandeckoro BhIpaXeHHs, IPUMEHEHHE alreOpandeckuxX BBHIPAKEHUH Ui 3alucu
CBOMCTB apu(pMETHUECKUX AEUCTBUI, TpeoOpazoBaHUE anreOpanuyecKux BhIPaXKEHUH.

JeanTenu U KpaTHble

Jlenutenbs U €ro CBOMCTBA, OOIIMU JEMUTENb JBYX M Oojee Yucelsl, HauOONbIINA OOMIMI JEeNUTeNh, B3AaUMHO MPOCTHIE YMCIIA, HAXOXKICHUE HAUOOJBIIETO
obmiero aenutens. KpaTtHoe u ero cBoiicTBa, o0lee KpaTHOE ABYX U OoJiee uncen, HauMeHblee o0Iee KpaTHOe, CIOCOObI HaX0XK/IEHUSI HAUMEHBIIIETO 00IIero
KpaTHOTO.

JApoon

OO0bIKHOBEHHBbIE IPOOH

Jons, yacTh, [poOHOe YKcio, Apodb. IpobHOe uncio Kak pe3ynbTar AeneHus. [IpaBuibHble U HeTpaBUIbHBIE APOOU, CMelIaHHas ApoOb (CMEIIaHHOE YUCIIO).
3anuch HaTypaIbHOTO YKCTa B BUAE ApOOH ¢ 3aJaHHBIM 3HAMEHATEIEeM, TPeoOpa3oBaHre CMEIIaHHOM ApoOu B HEMPAaBUIBHYIO IpOOL U HA00OPOT.

[IpuBenenue apodeii k odeMy 3HaMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIpOOei.

CrnosxeHue ¥ BIYUTaHHE OOBIKHOBEHHBIX JIPOOeii. YMHOKEHNE U JIeJIeHHe OOBIKHOBEHHBIX IPOOEii.

ApudmeTrnueckue JeMCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apubdmerndeckre IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OelCEU.

HdecsiTuuHbIE APOOH
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Ienasst u npoOHast dactu aecatuyHou apoOu. [IpeoOpa3oBaHme NECATUYHBIX IpoOeil B OOBIKHOBEHHBIC. CpaBHEHHE ACCITHUYHBIX Apobei. CrokeHue u
BBIUUTAHUE JIECATUYHBIX ApoOell. OKpyrieHue JecITHUHBIX ApoOei. YMHOKEHUE U JAeNieHUe JeCATHUHBIX aApo0eit. Ilpeobpazosanue 0ObikHOBeHHbIX Opobell 6
Oecamuunvle Opoou. Koneunvie u 6eckoneunvie decsamuunvie OpoouU.

OTHOmEHe ABYX YHCe

Macmtab Ha riane u kapte. [lponopunu. CBolcTBa NPOIOPIHA, IPUMEHEHNE TPOTIOPIIUI U OTHOLICHUN TPU PEIICHUH 3a/1a4.

Cpennee apupmMerndeckoe qucea

Cpennee apudmerndeckoe AByX uucen. M3oOpakeHue cpenHero apu(METHUECKOro JIBYX YHCENT Ha YUCIOBOW MpsiMOW. PermieHue mpakTH4ecKuWX 3amad C
MIpUMEHEHUEM cpesiHero apudmernyeckoro. Cpedrnee apugpmemuueckoe HeCKOIbKUX YUCEL.

IIpoueHTsI

[lonsiTue mponeHTa. BbrunciieHne NMPOUEHTOB OT YMCIA WM 4YUCia MO0 MU3BECTHOMY IPOLIEHTY, BBIPA)KEHHE OTHOLIEHHUS B IMpOIEeHTaX. PellleHne Heci10XKHbIX
MIPaKTUYECKUX 3ajau C MPOLIEHTAMHU.

JAunarpamMmbl

Cronbuatble ¥ KPYroBble AHarpaMMbl. M3Biedenne nHPOpMALIUN U3 TUarpaMm. M3o6padicerue ouazpamm no 4uciogblmM OAHHLIM.

PanuonaabHbIE YHCIa

IloJsi0kuTeIbHBIE U OTPHIIATEIbHBIE YHCIA

N300paxeHune yricen Ha YMCIOBOM (KoopauHaTHON) mpsiMoi. CpaBHEeHHE yncen. Moaysb 4ucliia, FeOMeTprUecKas HHTepIpeTanns Moy s yucna. JefcTBus ¢
MOJIOKUTEIBHBIMHU M OTPHUIATEIbHBIMUA YUCTIaMU. MHOKECTBO IEIBIX YHCEIL.

IlonsiTHe 0 panoOHANBLHOM uYMce. [lepsuunoe npedcmasierHue 0 MHOMCeCmae payuoHaIbHuIX yucel. JIeWCTBUS ¢ palliOHATIbHBIMY YUCIIAMU.

Pemenne TekcToBBIX 32124

EnuHunbl u3MepeHuii: JUIMHBI, TUIOHIAAW, OO0beMa, MacChl, BPEMEHH, CKOPOCTH. 3aBHUCHMOCTH MEXAY €IWHUIAMH HM3MEPEHHUs KaxJO0H BETUYHHBI.
3aBUCUMOCTH MEXy BETMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; MPOU3BOAUTEIBLHOCTD, BpeMsl, paboTa; 11eHa, KOJIMYECTBO, CTOUMOCTb.

3agauu Ha Bce apupMeTHYECKHE NelCTBUS

Pemenne TeKCTOBBIX 3a7ay apu@meTuyeckuM crocodom. Vcnonb3zoBanue TalOIMI, CXeM, YEPTEKEH, JPYTUX CPENCTB MPEACTABICHUS JAHHBIX MPU PELIEHUN
3a/1a4u.

3agaun HA ABUKEeHUE, PA0OTy M MOKYNKH

Pemienne HecI0KHBIX 3a/1a4 Ha JIBUOKEHHE B MPOTUBOMOJIOKHBIX HAMPABICHUSIX, B OJTHOM HalpaBJICHUH, JBUKEHUE MO PEKE MO TEUEHUIO U MPOTUB TECUEHUSI.
Pemenue 3aau Ha coBMecTHYI0 padoty. [Ipumenenue npobdeit mpu perieHuy 3a1ad.

3agaum HA YACTH, 10, IPOLEHTHI

Pemrenue 3a1au Ha HaXOXKJAEHUE YaCTU YUCIA U YKCTIa O €ro YyacTu. Penenue 3a1a4 Ha poueHThl U 1oyd. [IpuMeHnenre nponopiuil npu peueHuy 3aau.
Jlornueckue 3agaumn

Perienue HeCIOXKHBIX JIOTUYECKUX 3a/1a4. Peuienue 102uieckux 3a0ay ¢ nomowbio epagoe, madbauy.

OcHoBHbIE MeTO/IbI pellieHUs] TEKCTOBBIX 3a4a4: apupMeTHUECKHii, mepedop BapHaHTOB.

Haruasanas reomerpus
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@urypsl B OKpyxaromiem Mupe. Harnsaaeie npeacraBneHus o Gurypax Ha IJIOCKOCTH: TpsiMasi, OTPE30K, JIyd, YToJl, IOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTB,
Kpyr. UYeThIpexyrojbHUK, MPSIMOYTOJbHUK, KBaapaT. TpeyrolbHUK, 6udsl mpeyeonrvhHuxos. Ilpasunvhsvie mHozcoyzonvHuku. W300paxeHre OCHOBHBIX
reoMeTpuuecKkux Quryp. Bzaummuoe pacnonosiceHue 08yX NpAMbIX, 08YX OKPYHCHOCMEU, NpAMou u okpyxcnocmu. JInunHa otpeska, JomaHoi. Exaunuisi
u3Mepenus anuHbl. [loctpoenue orpeska 3ananHoil uHbl. Bunasl yrinos. ['pagycHas Mepa yria. MismMepeHue u mocTpoeHue yriioB ¢ MOMOIIBIO TPAHCIIOPTHPA.
[Tepumerp MHOTOyTONBHUKA. [ToHATHE TUIOIAAM UTYPBI; €AMHULIBI U3MEepeHus Tuiomaan. [Inomane npsiMoyroiapHuKa, KBajapara. [Ipubnmxennoe n3mMepenue
momaay GuUryp Ha kierdaTou Oymare. Pasnosenuxue gueypeol.

Harnsinaele mpencTaBiieHust O NMPOCTPAHCTBEHHBIX (urypax: KyO, mapamienenunen, mpu3Ma, NupaMmuia, map, cdepa, KoHyc, mummuap. Mzobpaxenue
MIPOCTPAHCTBEHHBIX (uUryp. Ilpumepor ceuenuii. MHozoepannuku. Ilpasunvrvle mrocoepantuxu. IIpuMmepsl pa3BepTOK MHOTOIPAaHHUKOB, IIHJIMHAPA U KOHYCA.
[TonsTre o6beMa; equHUIIBI 00beMa. OObeM MPSIMOYTOIBHOTO TIapaJuIeNenune1a, Kyoa.

[Tonstue o paBenctse duryp. LlentpanpHas, oceBas u 3epraivHas cuMMmeTpun. M300paxeHne CHMMETPHYHBIX (QUTYD.

Pemrenune npakTHueckux 3agad ¢ MpUMEHEHHEM IPOCTEHIINX CBOMCTB (uUryp.

Hcropust MaTeMaTuKH

Tossnenue yugp, 6yxe, uepoenughos 6 npoyecce cuema u pacnpeoeneHusi npooykmos na /{pesnem bauscnem Bocmoxe. Ceazv ¢ Heonumuueckou pegontoyuetl.
Pooicoenue wecmudecamepuunoii cucmemvol cuucienus. Ilosenenue decamuunou 3anucu 4ucei.

Pooicoenue u pazeumue apugpmemurxu namypanvroix yucer. HOK, HO/[, npocmwie uucna. Pewwemo Opamocgena.

Tlossnenue Hyns u ompuyamenvHvlx yucen 6 mamemamuxe opesnocmu. Ponv [Juogpanma. [louemy ( —1)<—1) =+12

Jlpobu 6 Basunone, Eeunme, Pume. Omkpvimue Ooecamuunvix Opoobeti. CmapunHvlie cucmemvl mep. [lecamuunvie OpobU U MempudecKas cucmema mep.

JI. Macnuyxutl.
Coaep:kanue Kypca MaTeMaTHKH B 7-9 kiaccax

AJITEBPA
Aaredpanyeckne BbIpaKeHUs.
UYucnossle U OyKBEHHbIE BhIpakeHUs: BolpaskeHue ¢ nepeMeHHON. 3HaueHue BolpakeHus. [loicTaHOBKa BhIpa)KEHUN BMECTO ITEPEMEHHBIX.
[enble BeipaxkeHus: CTeneHb ¢ HaTypaJIbHBIM IOKa3aTeseM U ee cBoiicTBa. [IpeoOpa3oBanus BbIpaKeHUH, COAEpKAIINX CTEIIEHU C HATYpaIbHBIM IIOKa3aTEJIEM.
OpHowieH, MHOTOWIEH. JIefCTBUS ¢ OlHOWIEHAMH U MHOTOWIEHAaMH (CIO0XEHHE, BBIUNTAaHUE, YMHOXKEHHE). DOpMysbl COKPAIEHHOTO YMHOXKEHHUSI: Pa3HOCTb
KBaJ[paTOB, KBAJIpaT CyMMbl M pa3HOCTH. Pa3ioxkeHne MHOro4JieHa Ha MHOXHUTEJH: BbIHECEHHE OOIIEro MHOXHTENS 3a CKOOKH, IpYIIUPOBKA, IPUMEHEHUE
(bopMyI1 COKpalleHHOro yMHOKeHUs. KBajipaTHbIi TpexusieH, pa3oKeHne KBaApaTHOIO TpexXwieHa Ha MHOKUTEIH.
JIpoOHO-panuOHAJIbHBIC BHIPAKEHHUS
Crenenp ¢ 1ensiM nokasaresneM. [IpeoOpa3oBanue 1poOHO-IMHEHHBIX BBIpAXKEHUH: CIIOKEHHE, YMHOKEHHe, AeneHue. Anredpandeckas qpoOb. JlomycTumbie
3HA4YEeHHUsl MEPEMEHHBIX B JPOOHO-pAllMOHANBHBIX BblpakeHUsX. CokpaiieHue anredpanueckux apodei. IlpuBenenue anreOpanyeckux ApoOelt k obmemy
3HaMeHarenmo. JlelcTBus ¢ anrebpanyecKuMu JpoOsMu: ClIOKEHHE, BBIYUTaHUE, YMHO)KEHUE, JIeTICHHE, BO3BE/IEHUE B CTEIICHb.
[IpeoOpa3oBanue BbIpakeHH, CoepIKaLIUX 3HAK MOTYJIS.
Apudmernueckuii KBaapaTHbIi KopeHb. [IpeobpazoBanue BoIpa)KeHUH, COJEPKAIINX KBAaIpaTHbIE KOPHU: YMHOXKEHUE, JI€JICHIE, BHIHECEHUE MHOKUTES U3-
IIO/] 3HAKa KOPHS, BHECEHHE MHOKUTENS IO 3HAK KOPHSI.
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YpaBHeHus.

PaBenctBa: YucnoBoe paBeHCTBO. CBOMCTBA YUCIIOBBIX PAaBEHCTB. PaBEeHCTBO ¢ repeMeHHOM.

YpaHenus: lloHsaTue ypaBHEHUSs W KOpHs ypaBHeHus. lIpencraBieHne O paBHOCWIBHOCTH ypaBHeHHU. OONacTh ompepencHus ypaBHEHHS (00JacTh
JIOTTYCTUMBIX 3HaYEHUN NIEPEMEHHOM ).

JIuneiiHoe ypaBHeHHe M ero KOpHH. PeuieHue MHeWHbIX ypaBHeHUM. JIuHeliHOe ypaBHeHue ¢ napameTpoM. Koan4ecTBO KOpHEH JIMHEHHOIO YPaBHEHHS.
Pelienue TMHEWHBIX YPaBHEHUI C TapaMETPOM.

KsagparHoe ypaBHeHHe H eI0 KOPHH

KBanparssle ypaBHeHus. HenonHble KBagpaTHbIE ypaBHEHU. JJUCKpUMUHAHT KBaJpaTHOro ypaBHeHUs. PopMyiia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Teopema, oOparHas Teopeme Buera. Pemienue kBaipaTHBIX ypaBHEHUIl: MCIIOJIb30BaHHE (OPMYIbI Ul HAXOXKIEHHUA KOpHEH, rpapuMuecKuil MeTo[
pelIeHts], pa3iokKeHne Ha MHOKUTENH, I0A00p KOpHEH ¢ MCoyib30BaHHEeM TeopeMbl Buera. KosndyecTBO KOpHEH KBaJipaTHOTO ypaBHEHHUS B 3aBUCUMOCTH OT
€ro IMCKpUMHHaHTa. bUKBagpaTHbIC ypaBHEHUs. Y PABHEHMSI, CBOAMMBIE K JIMHEWHBIM U KBaJlpaTHbIM. KBajpaTHbIe ypaBHEHHS ¢ IapaMETPOM.
/{poOHO-panuoOHAIbLHbIC YPABHEHUS

Pemenue npocreimmx ApoOHO-IMHENHBIX YpaBHEHUH. Perenre 1poOHO-pallMoHaIbHBIX YPaBHEHUH.

MeTtoapl peuieHdss ypaBHEHH: METOJIbl PaBHOCWJIBHBIX INPEoOpa3oBaHM, METOJA 3aMEHbl IEpEeMEHHOW, rpadudeckuii meton. lcmonb3oBaHHE CBOHCTB
(GYHKIMHI pU pelIeHUH ypaBHEHUH.

Ipocmetiwue uppayuonanvivle ypasnenus suoa [/ f (x) =a, \/f (x) = \/g (x).

Ypasnenus suoa x"=a . YpaBHEHHUS B [EIbIX YUCIAX.

CucreMbl ypaBHeHUWIi: YpaBHEHHME C JABYMs INepeMeHHbIMHU. JIMHeliHOe ypaBHEHHE C JByMs IepeMeHHbIMU. [Ipsimas kak rpaduueckas WHTepHpeTarys
JMHENHOTO YpaBHEHUs C JABYMs IepeMeHHbIMU. [loHsATHE cucTembl ypaBHEHMH. PemieHue cucteMbl ypaBHEHMH. MeToabl penIeHUsT CHCTEM JIMHEMHBIX
YpaBHEHUH C IBYMSI IEPEMEHHBIMU: TpapUUeCcKUil METO/I, METOJ CJIOKEHUSI, METOJ MOACTaHOBKHU. CUCTEMBI JINHEHHBIX YpaBHEHUI C TapaMeTPOM.

Hepagencraa.
Uucnossle HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEpAaBEHCTB. [IpoBepka cripaBeyINBOCTH HEPABEHCTB IPU 3a/JaHHBIX 3HAYEHUAX IEPEMEHHBIX.
HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBA. O0JIacTh ONpeiesieHns] HepaBeHCTBA (00JIaCTh TOMYCTUMBIX 3HAUCHUM TTEPEMEHHOM ).
Pemenune nuHelHbIX HepaBeHCTB. KBaapaTHoe HepaBEeHCTBO U €ro peueHus. PeleHue KBaJpaTHBIX HEPABEHCTB: HCIOJB30BAHHME CBOWMCTB M rpaduka
KBaJpaTUYHON (PYHKIIMH, METOJ] MHTEPBAJIOB. 3allUCh PEIICHUs KBAaJPaTHOrO HepaBEHCTBA. PeleHue HesnbIX U APOOHO-PAlMOHANIBHBIX HEPAaBEHCTB METOJIOM
MHTEPBAJIOB.
Cucrembl HepaBeHcTB. (CucTeMbl HEPABEHCTB C OJHOM IEpeMEHHOH. PellieHHe cuCTEM HEPABEHCTB C OAHONW IEPEMEHHOW: JMHEMHBIX, KBaJIpaTHBIX.
N300pakeHue pereHns CUCTEMbl HEPaBEHCTB Ha YHUCIIOBOM MPSAMOiL. 3aMuch peleHus! CHCTEeMbl HEPaBEHCTB.
®YHKIINU

[Tonsatue GpyHkuu: JlekapToBsl KOOPIAUHATHI HA MIIOCKOCTH. DOPMUPOBaHHE MTPEACTABICHUNA O METANIPEIMETHOM MOHIATUN «KOOPAUHATB). CriocoObl 3a1aHus
GyHKIUN: aHaMUTHYECKU, Tpaduyeckuil, TabnuuHblid. ['paduk pynkiuu. [Ipumeps! GyHKIHI, MOTydaeMbIX B IPOLIECCE UCCIIEA0BAHUS PA3IMYHBIX peabHbIX
MPOLIECCOB U pelIeHUs 3ajau. 3HaueHne QyHKIMK B Touke. CBOMCTBa (QyHKIHIA: 007aCTh ONpeaesieH s, MHOXECTBO 3HAUCHHM, HYIIU, IPOMEXYTKH
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3HAKOIOCTOSIHCTBA, YETHOCTH/HEUYETHOCTh, TPOMEKYTKH BO3pAacTaHMsI U yOBIBaHUS, HauOOJIbIIIee U HaMMeHbIlee 3HaueHus. MccnenoBanue pyHKIuM 1o ee
rpaduxy. IlpeacraBnenne 06 acumnrorax. HenpepeiBHOCTh (hyHKIIMU. KycouHO - 3a1aHHBIE QYHKLIUU.

Jluneiinas Gynkusa. CBoicTBa U Tpaduk JuHEHHOH GyHKIMU. YTinoBol K03 duuunent npsmoii. Pacnonoxenue rpaduka muHeiHON GYHKINU B 3aBUCUMOCTH
OT €€ yIJIoBoro ko duiuenta u ceodoHoro wieHa. Haxoxnenne ko3 duiueHToB nTuHeHON QyHKIMU 10 3aJJaHHBIM YCIOBUSAM: IPOXOKICHHUE IPAMON
4yepes ABE TOUYKHM C 3aJaHHBIMU KOOPAMHATAMHU, IIPOXO0KIACHUE IIPSIMOM Yepe3 JaHHYI0 TOUKY U ITapaJUIeIbHOM JAaHHOU IIPSIMOM.

KBagpatuunas QpyHKIus

CoiicTBa u rpaduk kBagpatnuHoil Gpynkun (mapadosna). [Tocrpoenue rpaduka KBaapaTHUHON (PYHKINH 1O ToukaM. HaxoxxaeHue Hynel KBaapaTHIHON
(GYHKLIMU, MHOXKECTBA 3HAYEHUH, IPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

k
OOpaTHas IponopIUOHANBHOCTh. CBONCTBA QYHKIUU y = K y = —. I'mnepbouna.
X X
IIpeobpasosanue epagpuxa pynrkyuu y = f (x) 011 nocmpoenus epagurxos Qynkyuii 6u0a y = af (kx+b)+c -

Ipacpuxu Gynxyuii )/=<'31+L vy =~ y=3x, y=[x-

X+b
YucnoBble MOCTEI0BATEILHOCTH.
YucnoBas mnocienoBaTeabHOCTh. [IprMepbl 4MCIOBBIX MOCieAOBaTeNbHOCTEH. beckoHeuHble MociaenoBaTeabHOCTH. ApudMmeTrnyeckas Hporpeccuss U ee
cBoiictBa. ['eomerpuueckas nporpeccust. @opmyna o0IIEro YieHa U CyMMBI N IEPBBIX WIEHOB apu(METUUECKON U reOMETpUUECKOl rporpeccuil. Cxopsiascs
reoMeTpHuuecKas porpeccusl.
Pemenne TekcToBBIX 32124
3amaun Ha Bce apupMeTHUecKue AecTBUs. PelleHne TEeKCTOBBIX 3ahay apupMeTHueckuMm crocobom. Mcnonb3oBaHue TaONMIl, CXEM, YepTexXeH, IPYrux
CPEJICTB MpEACTABIEHUS JTaHHBIX MPU PEIICHUH 33a4u. 3aJaud Ha JBM)KEHUE, paboTy M MOKYNKU. AHAJIN3 BO3MOKHBIX CUTyalluil B3aMMHOI'O PacloOJIOKEHUS
00BEKTOB MPHU UX JABUKEHUHU, COOTHOIICHUSI 0OHEMOB BBITIOJIHEMBIX padOT MPU COBMECTHOM pabdoTe.
3aayM Ha 4acTH, JI0JIM, POLIEHTHI. Penenne 3aqad Ha HaXO0X/IEHNE YacTH YKCIIa U YKcia [0 €ro 4acTy. Pemienne 3a1a4d Ha NpoLeHTsl U 1onu. [Ipumenenue
IIPONOPLUI NPU PELIEHUM 3a/1a4.
Jlornueckue 3anaun: Pemenue soruueckux 3ajgad. Pemenne norndeckux 3a1ad ¢ IOMoIIbIo rpados, Tabmui.
OCHOBHBIE METO/bI pelIeHUs] TEeKCTOBBIX 3a/adu: apudmeTruueckuid, anreOpandeckuii, nepebop BapuaHTOB. llepBUUHBIE MPEACTABICHUS O JAPYTHX METOJax
pelieHns 3a1aq
(reomeTpuyeckue U rpadudeckue MeTo/Ibl).
BeposiTHOCTB U CTATHCTHKA.
CraTucThka 1 TEOpHs BEPOATHOCTEN
Crarucruka
Tabnuunoe u rpaduyeckoe MpeaCcTaBICHUE JAHHBIX, CTOI0YAThIEe U KPYTOBbIE AMarpaMMbl, Tpaduky, IpUMEHEeHHe IarpamMm U Tpa(uKoB Ui OMCAHUS
3aBHCHMOCTEH peanbHbIX BETUYMH, U3BJIeUeHNE HH(OpMaLUK U3 TabauL, [uarpamm U rpadukoB. OnucaTenbHble CTATUCTUYECKHE TTOKa3aTeNId YUCIOBBIX
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HaOOpOB: cpenHee apuMeTnIecKoe, Menana, HauboIblee U HauMEeHbIlee 3HaUYeHHUsL. Mephl pacceMBaHM: pa3Max, TUCIIEPCHS U CTaHAAPTHOE OTKIOHEHHE.
Crny4aiiHast ”3BMEHYMBOCTh. MI3MEHUMBOCTH NpU M3MEpeHUsX. Pemaromue npapuia. 3aKOHOMEPHOCTH B U3BMEHUMBBIX BEJIMUMHAX.
Cnyuaitabie coObiTus: CitydaiiHbIe ONBITHI (9KCIIEPUMEHTHI ), JJIEMEHTAPHBIE CITydaiHbIe COOBITHSI (MCXO/IbI). BeposTHOCTH diieMeHTapHBIX cOObITHIT. COOBITHS
B CIIy4alHBIX SKCIIEPUMEHTAX U OJaronpusTCTBYIOIIME AIeMEHTapHbIe COOBITUA. BeposaTHOoCTH ciydailHbIX cOObITHI. ONBITH C pABHOBO3MOXHBIMU
3JIEMEHTapHBIMH cOOBITHsIMU. Kitaccuueckie BeposTHOCTHBIC ONBITHI C HCIIOJIB30BAaHHEM MOHET, KyOUKOB. IIpecTaBienue coObITHI C TOMOIIBIO JUarpaMm
Oiinepa. [IpoTUBOMONIOKHBIE COOBITHS, 00BETUHEHHE U TIepecedcHue coObITHH. [IpaBmino cinoxxenus BepositHocTeil. Cnyuaiinblii BeIOOp. [IpencraBienne
SKCIEpUMEHTa B BUJIE iepeBa. HezaBucumMble coOBITHS. Y MHOKEHHE BEPOSTHOCTEH HE3aBUCUMBIX cOOBITHI. [TocnenoBarenbHble He3aBUCUMBIE UCITBITAHHS.
[IpencraBieHue 0 HE3aBUCUMBIX COOBITUSAX B )KU3HH.
DneMeHTHl KOMOMHATOPUKH
[IpaBmiio yMHOKEHUS, IEpEeCTaHOBKH, pakTopuai yucia. Coueranus u uncio couetanuit. opmyna uncna coueranuid. Tpeyronbuuk [lackans. OnbITH ¢
OOJIBIIINM YHCIIOM PaBHOBO3MO>KHBIX 3JIEMEHTAPHBIX COOBITHIA. BrIuriciieHre BEpOsSTHOCTEH B OIBITAX C MPUMEHEHHEM KOMOMHATOPHBIX (hopmy:. McnpiTaHus
bepnymnu. Ycnex u Heynada. BeposatHocTu coObITHII B cepuu ucnibiTaHui bepHym.
Crny4daiiHble BETUYHHBI
3HAKOMCTBO CO CIy4ailHbIMU BEJINYMHAMHU HA IIPUMEpPax KOHEUHBIX IUCKPETHBIX CIydyalHbIX BeIUYMH. Pacnipenenenue BeposaTrHocTell. MaTemaTuueckoe
oxxunanue. CBOWCTBAa MaTeMAaTHYECKOTO Oxuaanus. [lorsTre o 3akoHe Oonbmux gucel. M3mepenne BepositHocTel. [IpuMeHeHre 3aKk0Ha OOJBIINX YHCEN B
COLIMOJIOTHH, CTPAXOBAHUHU, B 3[[PAaBOOXPaHEHHUH, 00eCrIeUeHUN O€30MaCHOCTH HACEICHUSI B UPE3BbIUAHBIX CUTYAIUIX.

I'EOMETPUSA
durypsl B reoMeTpUU U B OKPYKaI0IeM MUpe
I'eomeTpuueckas ¢purypa. DopMupoBaHue MpeICTABICHUI 0 METAlIPEIMETHOM MOHATUU «burypay. Touka, TUHUSA, OTPE3OK, MpsMas, JIyd, JJOMaHas, MIIOCKOCTh,
yroJ, OMCcceKTprca yriia u €e CBOMCTBA, BU/IbI YIJIOB, MHOTOYTOJIBHUKH, Kpyr. OceBasi cuMMeTpusi reomeTpudeckux guryp. LlenrpanbHas cummerpus
TeOMETPUUYECKUX PUTYP.
MHOroyroiabHHK, €ro 3JIEMEHTHI U €ro CBOMCTBa. Pacrio3HaBaHrne HEKOTOPBIX MHOTOYTOJIbHUKOB. BBINyKIIble U HEBBIMYKJIbIE MHOTOYTOJbHUKH. [IpaBuibHbIE
MHOT'OYTOJIbHUKH.
TpeyronbHuku. Boicota, Menuana, OuccekTpuca, CpeiHss JUHUS TPeYrojdbHuKa. PaBHOOEPEHHBII TPEYTOIbHUK, €0 CBOMCTBA U PU3HAKU. PaBHOCTOPOHHUI
TpeyroibHUK. [IpIMOYTroNbHBINA, OCTPOYTOJIbHBINA, TYIOYTOJIbHBIN TPEYTOJIbHUKHN. BHENIHUE yribl TpeyrojibHuKa. HepaBeHCTBO TpeyroiabHuUKa.
YerpipexyroiabHuku. [lapannenorpamMmm, pom0, NpsSMOyroibHUK, KBaJpat, Tpanenuus, paBHoOepeHHast Tpanenus. CBolcTBa U MpU3HAKY MapajienorpaMmma,
pomOa, MpsSMOYTOJbHUKA, KBapaTa.
Oxpy)HOCTb, KpyT. OKpYKHOCTb, KPYT, X 3JIEMEHTHI M CBOWCTBA; IEHTpalbHbIE U BIMCAaHHbIE YIIbl. KacarenbHas v cekyiasi K OKpY>KHOCTH, UX CBOMCTBA.
Bnucannbie 1 onucaHHbIE OKPYKHOCTH JIJIs1 TPEYTOJIbHUKOB, YETHIPEX YT OJIbHUKOB, MPABUIIbHBIX MHOTOYTOJIbHUKOB.
I'eomeTpuueckue Gurypsl B IpocTpaHcTBE (0ObEMHBIE TeTa)
MHororpaHHuK 1 ero 3ieMeHTsl. Ha3BaHus MHOTOTpaHHUKOB C Pa3HbIM MOJIOXKEHUEM U KOJIMYECTBOM rpaHeil. [lepBuuHbIe TpeicTaBlieHus O TUpaMuie,
napajuienenumnene, npusme, chepe, mape, HUWIKHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEUIINX CBONCTBAX.
OtHomenus: PaBeHcTBo uryp. CBoICTBa paBHBIX TPEYroibHUKOB. [Ipr3HaKu paBeHCTBA TPEYTOIHHUKOB.
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IMapajuienbHOCT NpsIMBIX. [[pr3HAaKK U CBOMCTBA MapajlieNbHbIX NPAMBIX. Akcuoma napaienbHocTy EBkinaa. Teopema Daneca.
[Mepnenaukyasipubie npsimblie. [Ipsmoii yroi. [lepnenaukymsip k npsimoit. Haknonnasi, npoekuusi. CepeIuHHBIN NEePHIEHIUKYIAp K oTpe3Ky. CBOHCTBa 1
IIPU3HAKU NEPIIEHIUKYISIPHOCTH.

IMoxo6ue. [TponoprmonanbHpie 0Tpe3KH, mogooue ¢uryp. [lonoousie Tpeyronpauky. [Ipu3Haku momoous.

B3anmHoe pacnosnokeHue npsMon U OKPYKHOCTH, JBYX OKPYKHOCTEM.

Beanunnbl. [Tonsarue Benuuunsl. Jnna. M3mepenue qymnel. EquHunbl usmepenus 1iauHbl. Bennunna yria. ['pagycHast mepa yria.

[TonsaTHE O MIIOMIAM TNIOCKOM (UTYpHI U ee CBoKCTBaX. M3Mepenue miomanei. EnuHumb n3sMepeHus riomaim.

[IpencraBnenne 06 oobeMe u ero cBoiicTBax. M3mepenue oobema. Ennnuiibl usmepenus o0eMoB.

N3mepenus u BerunciieHus. IHCTpyMEHTBI 1Sl U3MEPEHUN U IOCTPOEHUI; U3MEPEHHE U BBIUMCIIEHNE YIJIOB, AJIUH (pPAaCCTOSHUMN), TUIOIIAIEH.
Tpuronomerpuyeckue GyHKIMHU OCTPOTO YIJia B IPSIMOYTOJILHOM TpEyroiibHUKe TpuroHoMerpuueckue GyHKIIMHU TYHOro yria. Beraucienue 31eMeHTOB
TPEYrOJIbHUKOB C UCIIOJIb30BAaHUEM TPUTOHOMETPUUECKUX COOTHOLIEHUH. POpMyJIbl IUIOLIAIU TPEYTOIbHHUKA, TapalIelorpaMMa 1 €ro 4aCTHBIX BUIOB,
(dbopMyIbI UTHHBI OKPY>KHOCTH | IIomaau kpyra. CpaBHeHue U BbruuciaeHue miomaaei. Teopema [Tudaropa. Teopema cunycoB. Teopema KOCUHYCOB.
Paccrosinus. Paccrosinue mexny Toukamu. Paccrosinue ot Touku A0 npsiMoil. Paccrosinue mexay purypamu.

I'eomeTpuueckue noctpoeHus. ['eomerpudeckue moCTpOSHUs ISl HWILTFOCTPAIIUU CBOMCTB FEOMETPUUECKUX UTYP.

WHCTpYMEHTHI 1715 IOCTPOSHUI: IUPKYIIb, JIMHEIHKA, yToJIbHUK. [IpocTeiiiie mocTpoeHus IUPKYJIeM U JIMHEHKON: TIOCTPOCHNE OUCCEKTPHUCHI yTiia,
MEePIEHIUKYISIPA K NPSIMOM, yIiia, paBHOTO JaHHOMY, llocTpoeHue TpeyroJbHUKOB IO TPEM CTOPOHAM, IBYM CTOPOHAM U YTy MEX]1y HUMHU, CTOPOHE U IByM
IpuIekaliuM K Hell yriiaM. JleneHue oTpe3ka B JaHHOM OTHOIIECHUU.

[Ipeobpa3zoBanus. [lonstue mnpeoOGpa3oBaHuUs. [IpencraBnenue 0 METanmpeIMETHOM TMOHSATHH «IIpeodpazoBanuey. [lomobdue.

JABuKeHus.

OceBas U LIEHTpaJIbHAsi CAMMETpPHSL, IOBOPOT U MapajuieabHbIi nepeHoc. KomOuHauu JBMXKeHUH Ha MIIOCKOCTH U MX CBOWCTBA.

BekTops! 1 KOOPAMHATHI HA TIIOCKOCTH

Bekropsl. [TonsiTHe BekTOpa, 1eHCTBUS Ha/l BEKTOPAMH, UCTIOIb30BAHUE BEKTOPOB B (PU3HKE, Pa3/IOKEHNE BEKTOPA HA COCTABIISIONINE, CKAJIIPHOE
npousseaenne. Koopannarel. OCHOBHBIE IOHATHS, KOOPAMHATHI BEKTOPA, PACCTOSHUE MEXly ToukaMu. KoopinHaThl cepeIuHbl OTpe3Ka. Y paBHEHUS QUTYP.

HpI/IMeHeHI/IC BCKTOPOB U KOOPAWHAT JJI pCHICHUA HpOCTCﬁH.IPIX FeOMCTPHUYICCKUX 3a1a1.

JIOI'HKA 1 MHOKECTBA
TeopeTHKo-MHOKeCTBEHHbIE IIOHATHS.

MHoecTBa U OTHOIIIEHHUS MEXKIy HUMH. MHOXECTBO, XapaKTEepUCTHYECKOE CBOMCTBO MHOKECTBA, JIEMEHT MHOYKECTBA, ITyCTOE, KOHEYHOE, OECKOHEYHOE MHOXKECTBO.
[NonmHuo)ecTBO. OTHOIIIEHNE IPUHAJIEKHOCTH, BKIIIOYSHHS, PABEHCTBA. DJIEMEHTHI MHOYKECTBA, CITOCOOBI 33/1aHNsI MHOXECTB, Paclio3HaBaHUE MTOJAMHOKECTB U 3JIEMEHTOB
MOJIMHOXKECTB C UCIIONIb30BaHUEM KpyroB Diinepa. Onepanun Hax MHOXKecTBaMu. [lepeceueHne u o0beiMHEHnEe MHOKECTB. Pa3HOCTh MHOXKECTB, TOIIOJTHEHUE MHOYKECTBA.
WuTepriperanus onepanuii Hai MHOKECTBAMH € TIOMOIIBIO KPYToB Ditnepa.

JJIeMeHTHI JIOTHKH.
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Omnpenenenne. AKCHOMBI B TeOpeMEI. J[okazarenscTBo. Jloka3arenscTBoO OT MpoTHBHOTO. TeopeMa, oOpaTHas naHHOH. [IpuMep m KOHTpIIpUMED.
ITonsatue o PaBHOCUJILHOCTH, CJICJOBAHNHU, yHOTpC6J'IeHI/IC JIOTUYCCKUX CBA3O0K, eCiiu mo 6 mom u mojibKo 6 mom ciydae, JOrHUCCKUC CBA3KHU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUHA
Bo3HuKHOBEHME MaTeMaTUKU KakK HAyKH, 3Tanbl ee pa3BuTHs. OCHOBHBIE pa3/ieibl MATEMATUKU. Belaaronecs MaTeMaTUKU U UX BKJIaJ B pa3BUTHE HAYKH.
beckoHeYHOCTh MHOXKECTBA MPOCTHIX UnceN. Yncna u JUIMHBI 0Tpe3KoB. Panmonanbheie yncna. [lorpedHoCcTh B uppanuonanbHbix unciax. llkona [Tudaropa
3apoxaeHue areOpsl B Heapax apudmMeTuku. An-Xopesmu. Poxaenue 6ykBenHoi cumBonuku. [1.depma, @. Buer, P. Jlekapt. McTropus Bompoca o
HaXOXJIeHUU (HOpMYI KOpHEH anreOpandeckux ypaBHEeHU crenenel, Oonpimunx yerbipex. H. Tapranes, [x. Kapnano, H.X. AGens, 3.l 'anya.
[TosiBieHne MeTo1a KOOPAMHAT, TIO3BOJISIONIETO IEPEBOAUTH FreOMeTprUeckre 00beKThI Ha s3bIK anreopsl. [losBrenue rpaduxos Gpynkuumii. P. lexapr, I1.
@®epma. [IpuMepsl pa3IMUHBIX CUCTEM KOOPAUHAT.
3anava Jleonapao Iuzanckoro (Gubonauun) o kponukax, uncina Gubonayun. 3amava o maxmMaTHoi gocke. CX0IUMOCTh TEOMETPUUECKOM MPOTrpecCH.
HcToku Teopun BEpOATHOCTEM: CTpaxoBOE /€0, azapTHbie Urphl. [1. @epma, b.Ilackans, . bepuyinu, A.H.Koamoropos.

Ot 3emnenenus k reomerpun. [ludarop u ero mkona. @anec, Apxumen. Ilnaron u Apucrorens. [locTtpoeHre npaBUIBHBIX MHOTOYTOJIBHUKOB. T puccekuus
yrina. KBagparypa kpyra. ¥YaBoenue ky0a. Mcropus uucna n. 3osotoe ceuenue. «Hauana» EBknuna. JI Ditnep, H.M.Jlo6aueBckuii. Micropus nsroro nocryinara.
I'eomerpus n nckyccrBo. I'eoMeTpruyecKkre 3akOHOMEPHOCTH OKPY’KAOIIETr0 MUPA.

AcTtpoHomus U reomeTpus. UTo U Kak y3Haiuu AHakcarop, OpatocheH u Apucrapx o pazmepax JIynsl, 3emnu u Connua. Paccrostuus ot 3emiu 10 JIyHsl u
Comnnna. M3mepenue paccrostHust ot 3emiu 10 Mapca.

Ponb poccuiickux ydensix B pazputuu Matematuku: JI.Oinep. H.1.Jlo6aueckuit, I1.J1.Heosbimes, C. KoBanesckas, A.H.Konmoropos.

Maremaruka B pazsutun Poccun: Iletp I, mikona MmaTemMaTHYeCKUX M HABUTAIIKUX HAyK, pa3Butue poccuiickoro ¢iora, A.H.KpsuioB. KocMuueckast mporpamma
u M.B.Kengpim.

YyeoHo-TreMaTuuecKuii mian. MareMmaTuka 5 KJjacc.

KouunvecTBo N3 Hux
Ne Conepxanne 4acoB KOHTPOJIBHBIX
padot
[ToBTOpEHNE N3yYEHHOI0 MaTepuasa B Ha4aJIbHOW IIKOJIE. 5
1
Harypanbablie uncna
2 15 1
CrnosxeHue ¥ BHIYMTAHNE HATYPAJIbHBIX YHCET
3 21 2
YMHOK€EHUE U JIeJIeHHe HaTypalIbHbIX YHCEll.
4 27 2
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ITnowanau u 00bEMBI

S) 12 1
OOBIKHOBEHHBIE POOH
6 23 2
Hecsatuunbie Apoou. CrokeHHe U BBIYUTAHUE JECITUIHBIX APOOEii.
7 13 1
YMHOXKEHUE U JIeJICHUE NECSITHYHBIX APOOCH.
8 26 2
NHCTpYMEHTHI 171 BBIYUCICHUH U U3MEPEHU.
9 17 2
IToBTOpeHue u cucremaruszanus ydeOHOro MarepHaa.
10 Wroroast koHTpospHas paboTa 21 1
Utoro 175 14
Y4eOHo-TeMaTH4YecKHi I1aH. MaTtemaTHnka 6 kJacc.
KonuyectBo N3 nux
Ne Conepixanue 4yacoB KOHTPOJIbHBIX
pador
1 [ToBTOpEHME M3YyUEHHOT0 MaTepurala B 5 Kiiacce 5
2 JleTMMOCTb YHCe. 20 1
3 CroxeHue ¥ BBIUUTaHHUE Apo0ei ¢ pa3HbIMU 3HAMEHATENISIMU 22 2
4 YMHOKEHHE U JiefieHre OOBIKHOBEHHBIX Jpo0ei. 32 3
5 OTHOILIEHNS U TPOIIOPLIMU. 19 2
6 [TonoxuTenpHbIE U OTPUIIATEIbHBIC YUCTIA. 13 1
7 CroXeHue ¥ BRIYNTaHUE TOJ0KHUTEIbHBIX M OTPUIATEIbHBIX YHCEI 11 1
8 YMHOXEHUE U IECJICHHE MTOJIOXKUTEIBHBIX U OTPUIIATEIBHBIX YUCEIL. 12 1
9 Pemenne ypaBHEHUI. 15 2
10 Koopannatsl Ha IIOCKOCTH. 13 1
11 [ToBTOpEeHMEe U cucTemaTu3alys y4eOHOTo MaTepuaa. 12 1
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HTorosasi KOHTpOJIbHAs paboTa.

175 15
Hroro
Y4yeOHO-TeMaTHUYeCKHMid IJIaH. AJiredpa 7 KJacc.
KoanuecrBo N3 nux
Ne Conepixanue 4acoB KOHTPOJIBHBIX
pabdot
1 [ToBTOpeHnue kypca 6 kacca. 4 1
2 Bripaxkenusi, TOX1ecTBa, ypaBHEHUSI. 18 2
3 DYHKIUN. 11 1
4 CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEJIEeM. 12 1
3) MHOrouseHsl. 15 2
6 DopMyJIbl COKPAIIEHHOTO YMHOXKEHUSI. 19 2
7 CucreMbl TMHENHBIX YPaBHEHUH. 17 1
8 YrupakHeHus 111 TOBTOPEHHS Kypca 7 Kiacca. 9 1
HToroasi KOHTpOJIbHAs paboTa.
105 11
Hroro
Y4eOHo-TeMaTH4YeCKHi I1aH. Aaredpa 8 kaace (3u+14).
KonuyectBo N3 nux
Ne Conepixanue 4yacos KOHTPOJIbHBIX
pador
1 [ToBTOpEeHME N3ydeHHOTO B 7 KJlacce. 6 1
2 ParmonansHbIe ApoOw. 30 2
3 KBazpaTHble KOpHHU. 25 2
4 KBanpaTHble ypaBHEHMUSI. 30 2
5 Hepasenctna. 24 2
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6 CreneHs C LIeIbIM [T0Ka3aTeNneM. DJIEMEHTbl CTATUCTUKH. 13 1
7 [ToBTOpEHME M cUcTeMaTH3alKs Y4eOHOTO MaTepuaa. 12 1
HTorosasi KOHTpOJIbHAs paboTa.
140 11
Hroro
Y4yeOHO-TeMaTHUYeCKHMid IJIaH. AJiredpa 9 KJacc.
KosmnuectBo N3 Hux
Ne Conepxanne 4acoB KOHTPOJIbHBIX
padot
1 [ToBTOpeHue Kypca 8 kacca. 2 1
2 KBanpartuunas ¢yHxius. 22 2
3 YpaBHEHUS 1 HEPABEHCTBA C OJTHOM MIEPEMEHHOM. 14 1
4 YpaBHEHUs 1 HEPABEHCTBA C IBYMs IEPEMEHHBIMU. 17 1
3) Apudmernyaeckas 1 reOMeTpUIECKasi IPOTPECCHH. 15 2
6 DneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEH. 13 2
7 IToBTOpEHUe U cucTeMaTHu3anus y4eOHOro MaTepuaia. 19 1
102 10
Hroro
YuebHo-TeMaTH4eckuii miaH. I'eomerpus 7 kiacc.
KosmuecTBo N3 Hux
Ne Conepxanne 4acoB KOHTPOJIBHBIX
padort
1 HauanbHble reomeTpuuecKkue CBEACHUS. 11 1
2 TpeyronbHUKH. 17 1
3 [TapamiensHbie IPSMBIC. 13 1
4 CoOTHOIIEHHS MEX/y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA. 18 2
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9) [ToBTOpenue. 11
70 5
Hroro
Y4yeOHO-TeMaTHueckuii miiad. 'eomerpus 8 kiacc.
KoanuecrBo N3 nux
Ne Conepixanue 4acoB KOHTPOJIBHBIX
pabdot
1 [ToBTOpenue 7 kiacca. 2 -
2 UeTbIpEXYroIbHUKH. 14 1
3 [Tnomanp. 14 1
4 [Tono6HbBIE TPEYTONBLHUKH. 19 2
5 OKpY>XHOCTb. 17 1
6 IToBTOpEeHMe U cucTemMaTu3aiys ydeOHOTO MaTepuaa. 4
70 5)
Hroro
YuyeoHo-remaTuyeckuii nian. 'eomerpus 9 kiaacc.
KomnuecTtBo N3 Hux
Ne Conep:xanne 4acoB KOHTPOJIBHBIX
pabor

1 IToBTOpEHME Kypca 8 kiacca. 2
2 BekTopsl. 9 1
3 MeTo]1 KOOpAWHAT. 10 1
4 CooTHOIIEHUsI MEXIAY CTOPOHAMH M YTJIaMU TPEyroJbHHKa. 11 1

CkansipHOE TPOU3BEACHNE BEKTOPOB.
5 JUIMHa OKPY>KHOCTH U IIJIOHIA/Ib Kpyra. 12 1
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6 JIBroKeHUS. 9 1
7 HauanpHbIie CBEICHHS U3 CTEPEOMETPHUH. 8
8 006 akcuoMax IIAHUMETPHUH 2
9 [ToBTOpEHME M cUcTeMaTH3alMs Y4eOHOTO MaTepuaa. 5
68 5
Hroro

Moovyas «Illkoavnwtit ypox» 011 000

Vcnonb30BaHue BOCIUTATENIBHBIX BO3MOXKHOCTEH OpraHu3aliy ypoka Ha ypoOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMsI IIPeIIoJIaraer:
1. TlonnepkaHue MHTEpeca K YUEHUIO, K POLIECCY MO3HAHUS, aKTUBU3ALIMY [T03HABATEIILHOMN 1E€ATEIbHOCTH 00yUYarOINXCS.
2. BocnutaHue co3HaTenbHON AMCLUUIUIMHBI (YMEHHUE YUYUTENs IOKa3aThb Ba)XKHOCTb Y4eOHO-IIO3HABATENBHOM AEATENIbHOCTH, y4eOHOW M TpyJOBOM

JTUCIUTITUHBI).

3.  ®opMupoBaHME YMEHMIl ¥ HaBBIKOB OpraHM3allM{ YYalIMMHUCSH CBOCH AEATENbHOCTH (OpraHM3alus CaMOCTOATENbHON paboThl ydaliuxcs,
COOITI0/ICHNE TEXHUKU 0€30TaCHOCTH M THTUEHMYECKHUX TPABUII, CBI3aHHBIX C OCAHKOW M OpraHu3anueil pabodero Mecra).
4. BocnuTanue KynbTyphl 0OLIeHHs (OpraHu3anus oOLeHus Ha ypoke, GOPMHUPOBAHUS YUUTENIEM YMEHUH CIlyllaTh, BHICKA3bIBaTh U apIyMEHTUPOBATh

CBOE MHEHUE).

5.  ®opmHpoBaHHE U PA3BUTHE OLIEHOYHBIX YMEHHMH (KOMMEHTHUpPOBAHHME OILIEHOK YYHMTEJeM, OOCYXJIEHHE OLEHOK C YYallUMHUCS, KOJUIEKTHBHOE
OLICHMBAaHUE, B3aUMOIPOBEPKA U OLIEHUBAHUE JIPYT JIpyra y4aluMucs).
6. Bocnuranue ryMaHHOCTH (XapakTep OTHOLIEHUH «y4HUTeNb — YUYEHUK», PETyIUPOBAHUE YUUTEIEM OTHOIIEHUH MEXly YJaIlIuMuUCs).

[Ipeamer

Peanmaum{ IporpaMMbl BOCIIUTAHUS

Matemaruka. Anre6pa. ['eometpusi.

OpnHOM M3 OCHOBHBIX IIeJIel M3Y4YEHMsI MAaTEMAaTUKU SIBJISIETCS Pa3BUTHUE MBIILJICHUS, B MIEPBYIO OUYEPEh
abcTpakTHOro MbIIeHUs. C TOUKHM 3peHUs] BOCIMTAHUS TBOPUECKOM JINYHOCTH OCOOEHHO Ba)XKHO, YTOOBI
B CTPYKTYpY MBIIUICHUS Y4YalllUXCsl, KpOME aJrOpUTMUYECKUX YMEHMH U HaBBIKOB, KOTOpPBIE
c(OpMyIHPOBaHbI B CTAHJIAPTHBIX MpaBHiiax, GOpMysIax U aJroOpuTMax JEHCTBHA, BOIUIN IBPUCTHYECKHE
MpUEMBI Kak OOIero, Tak U KOHKPETHOTO XapakTepa. DTH MPHUEMBI, B YaCTHOCTH, (OPMUPYIOTCS IpU
IIOMCKE PEIICHUs 3a7ay MOBBIIIEHHOIO YPOBHS CIOXHOCTH. B mporecce n3ydeHHMs MaTEMaTUKH TaKXKe
(dbopMuUpYIOTCA U TaKHE KauecTBa MBIIUIEHHUS, KaK CHJIa U THOKOCTb, KOHCTPYKTUBHOCTb U KPUTUYHOCTb.
Jns  ajgantai B COBPEMEHHOM HH(OPMAIlMOHHOM OOIIECTBE BaXHBIM (DAKTOPOM  SIBIISIETCS
(hopMHpOBaHHE MAaTEMaTHYECKOIO CTWJISl MBIIUICHHS, BKJIIOYAIOIIEro B ce0s MHAYKIMIO U JEAYKIIHIO,
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0000111eH1e ¥ KOHKPETU3aIUI0, aHAIU3 U CUHTE3, KJIaCCU(DPUKALIUIO U CHCTEMaTH3alLUI0, a0CTparupoBaHue
U aHAJIOTHIO.

KajJenaapHbIi IJIAH BOCHUTATEILHON PA00THI LIS 00VYAIOIIMXCH OCHOBHOI'0 001IIero 00pa3oBaHus

Moayb «IIKO0JIBHBIH YPOK»

OpHeHTHPOBOYHOE BpeMH
Hena, coObITHSI, MEPONIPUATHS Kaaccol NPOBeIeHNs
OTBeTCTBEHHbIE
Opranu3zanus HaCTaBHUYECTBA YCIIEBAIONINX 00yUJaIOIIIXCs Hall 5-9 B teuenue roma Yuutenp MaTeMaTHKH
HEYCIIEBAIOIIUMHI
MunuunupoBaHue U NOAAEPKKa UCCIEA0BATENbCKON NS TEIbHOCTH 59 B teuenue roga Yuutenb MaTeMaTUKU
IIKOJILHUKOB B paMKax pealii3allii UMHA WHIUBHYAJTbHBIX M IPYIITOBBIX
MCCIIEIOBATEIHCKUX MTPOEKTOB
Bognedenue ydyanuxcs B KOHKYPCHYHO aKTUBHOCTb, OJTUMITHA/TbI 5-9 B teyenue rona Yuuress MareMaTHKH
CenTs10pB

BkiounTs MOyJab B TEMY YPOKa Knacc Yuciao OTBeTCTBEHHBbIE
JleHb 3HaHMI 5-9 1 Yuurenb MaTeMaTUKU
JeHs conunapHocTy B 60pb0e ¢ TEPPOPU3IMOM 5-9 3 Yuutenb MaTeMaTUKu
125 ner co nus poxaenus B JI. 'orgaposa 5-9 11(24) Yuureis MaTeMaTHKA
130 ner co nus poxaenuss U.M. Bunorpagosa 5-9 14 YuuTenr MaTeMaTUKA
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OkTs0pB

100-reTre co mHS poXKIACHUS akaneMuka Poccuiickoit akameMun 5-9 15 Yuutens MaTeMaTHKH
oOpazoBanus Jpaauesa [lropss MyukaeBuua
BcemupHsbIid IeHb MaTEMaTUKU 5-9 15 Yuurena MaTeMaTUKU
Hosiops
MexayHapoaHbIN 1€Hb TOJIEPAHTHOCTH 5-9 16 Yuurenb MaTeMaTUKH
Heunb matepu B Poccun 5-9 26 Yuutenb MaTeMaTUKu
Hexadpnb
MexnyHapoaHbIi 1€Hb HHBAIUIOB 5-9 3 VYaurens MaTeMaTUKH
165 net co nusa poxaenust .. Anekcannpona 5-9 25 Yuutens MaTeMaTUKH
deBpaib
JeHb poccuiickoil HayKu 5-9 8 Yuurenp MaTeEMaTUKU
Jlenp 3amuTHHKa OTeuecTBa 5-9 23 Yuaurens MaTeMaTUKH
Mapt
MexnyHapoaHbIN )KEHCKUN JIEHb 5-9 8 Yuurens MaTeMaTUKH
Henens matematuku 5-9 14-20 YuuTenst MaTeMaTUKA
Maii
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MesxayHapoJHbIN JeHb CeMbU 5-9 15

Yuurtenb MaTeMaTHKU

TeMbl NPpUMePHBIX NPOEKTHBIX padoT:

5 knace:
1. TIpoleHTH B HAIICH KU3HM.
2. Maremaruka JIpeBuuit Muaum.
3. Maruueckue KBaaparsbl.
6 xnacc:
1. TlonoxuTenbHBIE M OTPULATEIBHBIC YHCIIa BOKPYT HAC.
2. Jluodanrt.
3. Maremaruka BOKpYT Hac.
7 knacce:
1. TI'paduxu muHEHHON HYHKIIMK U UX IPUMEHEHHUE B PEIICHUN TEKCTOBBIX 3a/1a4 Ha JIBUKCHHUE.
2. 30J0TO€ CEYEeHHE — rapMOHHMYHAs! TPOIIOPIIHSL.
3. MaremaTuka B IO33UH.
8 knacc:
1. B3aumocBs3b apXUTEKTYpbl U MAaTEMaTHUKU B CUMMETPHH.
2. KsanparHble ypaBHEHUs B Tpyaax AJlb-Xope3MmH.
3. Tleproan9YHOCTH OCTATKOB MOCIIEAOBaTENbHOCTEH THIIa PUOOHAYYH.
4. Or apudmeTuku K anredpe (0 MPOUCXOKICHUE U OCHOBHBIX TOHATUH anreOpsl).
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