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PaGouas mporpamma yueOHOro mpeamera «Marematuka» uist 5 — 9 kitaccoB Ha ocHoBe DefepaibHOr0 TOCYIapCTBEHHOIO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 001ero oopasoBanus (yTBepxkeH npruka3oM MunucTepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparun ot «17» nekadps 2010
rona Ne 1897), ¢ yuerom IIpumepHOit OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl 00Pa30BATEIBLHOTO YUPEKIACHUS U HA OCHOBE aBTOPCKOM MPOrpamMMBbI 1O
matematuke: 5 — 11 xmaccel/ [A T'. Mep3nsk, B. b. [Tononckuit, M. C. Sxup u ap.]. — M.: Bearana — I'pad, 2017.

CornacHo ¢enepanbHoMy Oa3ucHOMY ydyeOHOMY TIUIaHy sl oOpa3oBaTedbHBIX YyupexaeHuil Poccuiickoit ®denepanuu Ha wu3ydeHUE
MaTeMaTHKH Ha CTYIEHH OCHOBHOTO 00IIero oopa3oBaHusi OTBOAUTCS He MeHee 875 u u3 pacuera 5 4 B Hegento ¢ V mo I1X kimacc. I3 HUX Ha Kypc
matematuku V, VI knaccax orBoautces 350 wacoB, Ha kypc anreopsl B VII, VIII u IX knaccax orBoautcs He mMeHee 315 4 u3 pacyera 3 4 B
Henento, Ha kypc reomerpuu B VII, VIII u IX xnaccax orBoautcs He Menee 210 u u3 pacyera 2 u B Hegento. OgHako y4eOHBIN TUTAH MIKOJIBI
paccunTan Ha 34 yuyeOHbBIE HEJENU, TOITOMY JIaHHas pabouast mporpamma BkirodaeT 850 yacoB. bbutu BHECEHBI ClIeyIONINE U3MEHEHUS:

. B 5 kjacce BMecTo 19 4acoB MOBTOPEHUS U CUCTEMATU3AIMU yueOHOro MaTepralia OTBeJeHO 14 Jyacos;

B 6 KJ1acce BMECTO 22 4acoOB IMOBTOPEHUS U CUCTEMATU3AI[MU y4eOHOTr0 MaTepraiia OTBeJeHO 17 JacoB.
B 7 KJj1acce BMeCTO 12 4acoB MOBTOPEHUS U CUCTEMATU3AIMU y4eOHOTO MaTepralia OTBEJECHO 7 4acoB;

B 8 KJ1acce BMecTO 18 4acoB MOBTOPEHUS U CUCTEMATU3AIMU y4eOHOTr0 MaTepuaia OTBeeHO 13 Jacos;
B 9 kimacce BMecTo 20 4acoB MOBTOPEHUS U CUCTEMATU3AI[MU y4eOHOTO MaTepraia OTBEJeHO 15 Jacos.

VYuurens ocyiecTBiasieT o0pa3oBaTelbHbIN Mpoliece B padoTe ¢ AETbMU, UMEIOIMMU OTPaHUYEHHBIE BO3MOXHOCTH 3/I0POBBS, C YUETOM KOPPEKLUU
HE/I0CTaTKOB IO3HABATEIBHOM M 3MOLMOHAIBHO-TMYHOCTHOM c(epbl CpeACTBAMU H3y4aeMOro MporpaMMHOro Matepuana. Mcnons3yemca npunuyun
yuema UHOUGUOYANbHBHIX OCOOEHHOCHIEN JUYHOCHMU, KOMOPbLI TI03BOJIET HAMETUTh MPOrpaMMy ONTHMH3ALUU B Ipelesax NCUXO(PU3NIECKUX
0CcOOEHHOCTEeH KakJoro peOeHKa M MPOSIBIEHMH  HEOJAHOPOJHOCTU OCBOEHMs cojeprkaHus oOpazoBaHus. KoppekunoHnHas paGoTa JT0MKHa cO37aBaTh
ONTHMAaJIbHbIE BO3MOKHOCTH JUIsl UHIMBUYaIU3alluU Pa3BUTHSL.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

N3ydyenne mateMaTuku MO JaHHON MporpaMMe CIOCOOCTBYET (POPMHUPOBAHHUIO Y YYAIIUXCS JIMYHOCTHBIX, METANPeIMETHBIX U MpeIMeTHbIX
pe3yJbTaToB OOy4YeHUs, COOTBETCTBYIOIIMX TpPEOOBaHUSAM (elAepaIbHOIO TOCYAApCTBEHHOr0 00pa30oBaTEIbHOTO CTaHAApTa OCHOBHOIO OOILEro
o0Opa3oBaHMUsl.

JINYHOCTHBIE Pe3YJIbTAThI:

1) BOCIIUTAHUE POCCUMCKON I'pa)KJaHCKOW MACHTUYHOCTHU: MaTPUOTU3MA, yBaKeHUs K OTEeUeCcTBY, OCO3HAHUS BKJIAJa OTEYECTBEHHBIX YUEHBIX
B pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH OOy4aromuXcs K CaMOpPa3BUTHIO M €CaMOOOpa30BAaHUIO HA OCHOBE
MOTHBAIIMH K O0YYEHHIO U MIO3HAHUIO;

3) OCO3HAHHBIN BBHIOOP U MOCTPOEHHUE NaNbHEWIEH HHINBUAYAIBHON TPAeKTOpUU 00pa3oBaHMs HA 0a3e OPUEHTHUPOBKU B MHpe Mpodeccuii u
npodeccnoHaNbHBIX MPEANOYTEHUN C y4ETOM YCTOMUMBBIX MTO3HABATENbHBIX HMHTEPECOB, a TAaKXKe HAa OCHOBE ()OPMUPOBAHUS YBAKUTEIBHOI'O OTHOIICHHUS
K TPYZy, pa3BUTHE ONBITA YYACTHUS B COLIMAIIBHO 3HAUUMOM TPY/IE;

4) yMEHHEe KOHTPOJIUPOBATH MPOIIECC U PE3YNIbTAT YICOHOW M MaTeMaTUUECKON e TEIHLHOCTH,

5) KPUTUYHOCTH MBIILJICHUS, UHUIIUATHUBA, HAXOAUYUBOCTh, aKTUBHOCTb MPU PEIICHUH MaTeMaTHUYECKUX 3a/a4.
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MeTanpeaMeTHbIE Pe3YabTaThl:

1) YMEHHE CaMOCTOSITEIBHO OMpPEACATh eI CBOEro OOy4YeHUs, CTaBUTh U (hopMyaupoBaTh s ceOs HOBBIC 3amavyd B yuéOe, pa3BUBATH
MOTHBBI 1 UHTEPECHI CBOEH MTO3HABATEIIBHOM JESATEIBLHOCTH;
2) YMEHHE COOTHOCUTH CBOM JEWUCTBUA C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBJISITh KOHTPOJIb CBOEH JIESITEIBHOCTH B TMpOIECCEe

TOCTIDKEHHSI PEe3ylbTaTa, OINpPENeNsATh CIOCOObI ACWCTBUI B paMKaxX NPEAJIOKEHHBIX YCIOBHM M TpeOOBaHUM, KOPPEKTHPOBAaTH CBOM JCUCTBHUS B
COOTBETCTBUM C U3MEHSIOILENCS CUTyallueH;

3) YMEHHUE ONpEeIeNsiTh MOHATHS, co37aBaTh OOOOIIEHWS, YCTaHABIMBATh AHAJIOTUH, KIACCH(PHUIMPOBATH, CAMOCTOSTEILHO BHIOMPATH
OCHOBAHUS ¥ KPUTEPUH JUIs Kilaccu(UKaLuy;

4) YMEHHE yCTaHaBIMBaTh IPUYMHHO-CIIEICTBEHHBIE CBA3HM, CTPOUTD JIOTUYECKOE PACCYKIEHNUE, YMO3aKIIIOUeHUE (MHIYKTUBHOE, Ie1YKTHUBHOE
U 110 aHAJIOTHH) U JIeNIaTh BHIBOJIBL;

5) YMEHHE WJUTIOCTPUPOBATH N3YUYEHHBIE IOHATUS U CBOMCTBA (QUTYDP, ONIPOBEPraTh HEBEPHBIE YTBEPKICHMUS;

6) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOIb30BAHUS NHPOPMALIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;

7) IIepBOHAYaJIbHbIE IPEICTaBICHUSI 00 UAESIX M O METOJaX MaTeMaTHKU KaK 00 YHHBEpCaJIbHOM S3bIKE HAyKM U TEXHUKH, O CPEICTBE
MOJIETIMPOBAHUS SIBJICHUI U IIPOLIECCOB;

8) YMEHHE BHJIETh MaTEMAaTHUYECKYIO 3371ady B KOHTEKCTE IMPOOJIEMHOM CUTYaAIlH B APYTrUX AUCUUILUIMHAX, B OKPYKAIOIIECH KU3HU;

9) YMEHHUE HaXOJUTh B Pa3IMUYHBIX MCTOYHUKAX HMHPOPMALMIO, HEOOXOAUMYIO AJIS PEeLICHUs] MaTeMaTHYeCKUX 3ajad, U MpeJCTaBIsATh €€ B
MOHATHON (hopMe, MPUHUMATh PEIICHNUE B YCIOBUSAX HEMOJIHON UM U30BITOYHOM, TOUHOW MJIM BEPOSITHOCTHOW MH(OpMaLnu;

10) yYMEHHUE MOHMMATh U MCIIOJB30BaTh MAaTEMAaTUYECKUE CPEACTBAa HarasHOCTU (Trpaduku, TaOiMIBI, CXeMBbl U Ap.) Ul WILTIOCTPALUH,
UHTEpIpEeTaIy, apryMEHTAlIUN;

10) YMEHUE BBIABUTaTh TMIIOTE3bI IPU PEIICHUH 3a/1a41, TOHUMATh HEOOXOIUMOCTh UX MPOBEPKHU;

11) MMOHMMAaHHE CYITHOCTH aITOPUTMUYECKUX MPEANMCAHUI U YMEHHE JeHICTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJlTOPUTMOM.

IIpenMeTHBIE PE3YabTAThI:

1) OCO3HAHUEC 3HAYCHUA MAaTCMAaTHUKU JJIs HOBCGI[HGBHOfI KU3HHU YCIIOBCKA,

2) MMpeACTaBJICHUEC O MaTeMaTH4eCKOM HAyK€ Kak cq)epe MaTeMaTH4eCKOMn ACATCIIBHOCTH, 00 sramax eé pa3BuTHUA, O e€ 3HAYMMOCTH MJIf
Pa3BUTHA HUBHUIIN3allUU,

3) Pa3sBUTHC yMeHI/Iﬁ pa60TaTB C y‘-IeGHLIM MaT€MaTU4YCCKUM TCKCTOM (aHaHI/I3I/Ip0BaTL, H3BJICKATh HCO6XOI[I/IMYIO I/IH(I)OpMaI_[I/IIO), TOYHO H

FpaMOTHO BBIpa)KaTI) CBOMX MBICIIX C HpI/IMeHeHI/IeM MaTeMaTI/I'-IeCKOI\/'I TepMHHOHOFI/IH U CHMBOJIHUKH, HpOBO}II/ITB KJ'IaCCI/I(bI/IKaHI/II/I, JIOTUYCCKHUC
000CHOBaHUS;

4) BJIaJieHHE 0a30BBIM MOHITHHHBIM anmapaToM IO OCHOBHBIM pa3JiejaM COACpKaHUS;

5) cHCTeMaTU4YeCcKHe 3HaHUs O PYHKIUAX U UX CBOMCTBAX;

6) CHUCTeMAaTHYeCKue 3HaHus 0 (Urypax u ux CBONCTBAX;

7) IIPAKTUYECKHU 3HAYMMbIE MAaTEMATUYECKUE YMEHMSI M HaBBIKM, UX IIPUMEHEHHUE K PELICHUI0 MAaTEMaTHMUECKUX M HEMATEMATUUYECKUX 3ajad

MpeAToJararoIiee yMeHHs:
* BEITIOJIHATH BEIYUCIEHHUSA C NEHCTBUTEIbHBIMYA YUCIAMU;
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* pemIaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbI YPAaBHEHUH U HEPABEHCTB;

* pemarb TeKCTOBbIE 3a]]aui apu(PMETUYECKIM CIIOCOOOM, C ITOMOIIBIO COCTABJICHUS U PEIICHUS YpaBHEHUI, CHCTEM YpaBHEHUI 1 HEPABEHCTB;

* CTIOJIb30BATh AITreOpandecKuil A3bIK JUT ONMCAHUS MTPEIMETOB OKPYKAIOLIETO MUPA U CO3/IaHHsI COOTBETCTBYIOLIMX MaTeMaTHUECKUX MOJIEIICH;

* IPOBEPUTh NPAKTUYECKUE pPACUYETHI: BBIYMCICHHS C MPOLEHTAMH, BBIYMCICHHS C YHUCIOBBIMH IIOCIIEIOBATEILHOCTSMH, BBIYMCICHUS
CTaTHCTHYECKUX XapaKTEPUCTHK, BBIITOJHEHUE TPUOIKEHHBIX BHIYMCIICHUN;

* BBIMOJIHATH TOXKJIECTBEHHBIC IPE0OPa30BaHMs pAllHOHATBHBIX BBIPAKECHUH;

* BBIIIOJIHATH OIEPaIiU HaJl MHO)KECTBAMH;

* UCCIIEIOBATh (DYHKIIMH U CTPOUTH UX TPaUKH;

* YUTATh ¥ UCIIOJIL30BAaTh HH(OPMALIUIO, TPEACTABICHHYIO B BUJIE TaOJIHIIBI, AUArPaMMBbl (CTOIOYATON UM KPYrOBON);

* pemarp npocTennme KOMOMHATOPHBIE 33/1a4u;

* n300paxkaTh (PUTypHI HA IIOCKOCTH;

* UCTIOJIH30BATh TEOMETPUUYECKHIA S3BIK JJISi OMUCAHUS TPEAMETOB OKPY>KAIOIIETO MUPA;

* U3MEPSAThH JJIMHBI OTPE3KOB, BEJIMYMHBI YTIIOB, BBIYUCIIATH IUIOMAAN GUTYD;

* pacro3HaBaTh U H300pakaTh paBHbIC, CAMMETPUYHBIE U TTOI0O0HBIE PUTYPHI;

* BBITIOJIHATH IIOCTPOCHUS TEOMETPHUYECKUX (PUTYP C TOMOIIBIO IUPKYJIS U JIMHEHKH;

* YUTATh U UCTIOJIH30BATh HH(POPMAITUIO, TPEIICTABICHHYIO Ha YePTEekKaX, CXeMax;

* IPOBO/IUTH MTPAKTUYECKHE PACUETHI.

COJAEPKAHUE YYEBHOI'O ITPEIMETA

Apugpmemuxa
HarypanbHble ynciia
b PHI[ HaTypaJIBHBIX YUCCII. I[CC?ITI/I‘-IHaH 3aIIUCh HaTypaJ'II)HI)IX YUCCJI. OprrJ'IeHI/Ie HaTypaJ'II)HBIX YqUCeJI.
«  KoopnunatHslii 1y4.
b CpaBHeHI/Ie HaTypaJ'II)HI)IX YUCCJI. CJ'IO)KGHI/IG 1 BBIYUTAHUC HaTypaJ'IBHBIX YUCCJI. CBOI>'ICTB3 CJIOKCHUA.
«  YMHOXEHHE U JelieHUue HaTypalbHBIX uncen. CoiicTBa ymMHOXkeHUS. [lenenue ¢ octaTkoMm. CTEleHb Yiclia C HaTypadbHbIM MTOKA3aTeIeM.
« Jlenurtenu u KpaTHBIC HaTypalbHOTO unciaa. Hanbonpmuii o0muii nenutens. Hanmensiee obmiee kparnoe. [Ipusnaku nenumoctu Ha 2, Ha 3, Ha 5,
Ha 9, Ha 10.
« Ilpoctbie 1 cocTaBHbIE UKCia. Pa3noxeHne yncen Ha MPOCTbIE MHOKHUTENH.
«  Pemenue TeKCTOBBIX 33124 apu(METHIECKUMH CIIOCO0aMHU.
Jpoou
«  OOwikHOBeHHBIE IpoOu. OCHOBHOE CBOMCTBO Npodu. Haxoxxaenue npodbu ot yucia. Haxoxaenue urcna mo 3HadeHuto ero Apoou. [IpaBunbHbie n
HenpaBWIbHbIE Ipoou. CMelaHHbIe YHCTa.
+  CpaBHeHHME OOBIKHOBEHHBIX JIpo0Oei U CMEIIaHHBIX Yucell. ApudMeTHIecKue TeUCTBUS ¢ OOBIKHOBEHHBIMU JIPOOSMH U CMEIIIAHHBIMU YHCIIAMH.
«  Jlecaruunbie apobu. CpaBHEHHE U OKpYIJIEHHE MAECATHYHBIX ApoOeil. Apudmerndeckue ACHCTBUS C JIECATHUYHBIMU ApoOsmMu. [Ipukuaku
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pe3yabTaToB BeluuciaeHUH. [IpenctaBienue aecaTH4HOM ApoOM B BHJE OOBIKHOBEHHOM IpoOM M OOBIKHOBEHHOH B BMJE AECATUYHOM. beckoHeuHble
NEPUOINIECKUE AeCATHUHBIE Apo0H. JlecaTuuHoe mpuOImKeHne 0ObIKHOBEHHOM Tpoou.
«  OtHoutenue. [IpoueHTHOE OTHOIIEHHE JBYX uKcel. [leneHue yucia B JaHHOM OTHOIIeHuH. MaciTal.
«  IIponopuus. OcHoBHOE cBOMCTBO Iponopuuu. IIpsamas n oOpaTHas npornopLUOHaIbHbBIE 3aBUCUMOCTH.
«  IIpouentsl. Haxoxxnenue npoueHToB ot yncia. HaxoxaeHue yucia 1o ero npoueHTam.
«  Pemenune TekcToBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOAMH.
PannonanbHble Yuciia
«  IlonoxwuTenbHble, OTPULIATENBHBIE YUCIIA U YUCIIO HYJIb.
«  IIpotuBomnonoxusle ynciaa. Monyip yucia.
« Uenbie yucna. Panmonaneupie yncna. CpaBHEHHE palMOHAIBHBIX 4duceNl. ApupMeTHYECKHe NEHCTBHS C palMoHAILHBIMU unciaamu. CBoOMCTBa
CJIOKCHMSI U YMHOXKECHMS PAallMOHAJIBHBIX YHACE.
+  Koopaunarnas npsamas. KoopauHaTHas I10CKOCTb.
BesmmunHbl. 3aBHCHMOCTH MEKAY BeJIMYHHAMH
«  EnunHune! juiHel, momanu, o0bEmMa, Maccel, BpEMEHH, CKOPOCTH.
«  IIpumeps! 3aBucuMocTell Mexay BennunHamu. [Ipencrasnenue 3aBucumocteil B Buze Gopmyi. Berunciaenus no popmynam.

Yucnoevle u dyKkeeHHbvle 8bIPAdCEHUA. YpasHeH U
«  YucnoBble BhIpaXeHUs. 3HAUCHUE YUCIIOBOTO BBIpakeHUs. [lopsmok NeHCTBUI B YMCIOBBIX BBIpAXKEHUAX. ByKBeHHBIC BhIpakeHHs. PackpwiTue
cko0ok. [TonoOHbIe cnaraemele, MpUBEACHNUE MOTOOHBIX ciaaraeMbix. opmybl.
«  YpaBHenus. Kopenb ypaBHeHusi. OCHOBHbIE CBOMCTBA ypaBHEHUH. PellleHne TeKCTOBBIX 3a/1a4 ¢ MOMOLIbI0 YpaBHEHUH.

Dnemenmol cmamucmuku, eepoamuocmu. Komounamopuwie 3adauu
« IlpeacraBneHue naHHBIX B BUJE TaOJIHIl, KPYTOBBIX M CTOJIOYATHIX JUArpamm, rpaduKoB.
« Cpennee apudmernyeckoe. Cpeanee 3HaueHue BenuuuHbl. CrydaiiHoe coObiTHEe. JlOCTOBEpHOE M HEBO3MOXXHOE COOBITHA. BeposTHOCTH
CIIy4aifHOTO COOBITHSA. Perienre KOMOMHATOPHBIX 3a/1a4.

TI'eomempuueckue uzypol. Hzmepenusa zeomempuieckux 6eau4uH.

«  Orpesok. Iloctpoenune ortpeska. [nunHa oTpeska, nomaHoW. M3MepeHue IIMHBI OTpe3Ka, NOCTPOEHUE OTpe3Ka 3aJaHHOW JUMHBL. llepumerp
MHoroyrojapHuka. [lmockocts. Ipsamas. JIyy.

e Yron. Bunsl yrnos. I'panycHas mepa yria. 3sMepeHne u oCTpOEHHUE YIioB ¢ MOMOIIBIO TPaHCIIOPTHUPA.

«  IIpsamoyronenuk. KBagpar. Tpeyronsauk. Buasl TpeyronsHukoB. OkpyxHOCTb U Kpyr. [JnnHa okpyxHoctu. HYuco .

«  PaBenctBo ¢uryp. [Tonstue u cpoiicrsa riomaau. [lnomans npsiMoyronbHuKa U kBaapata. Ilnomans kpyra. Ock ciMMETpUH (PUTYPBHI.

«  Harnsansele npencraBieHusl O MPOCTPAHCTBEHHBIX (PUrypax: MPsIMOYTOJbHBINA Mapajuienenure], Kyo, nupaMuaa, HUIUHAP, KOHYC, map, chepa.
ITpumeps! pa3BEPTOK MHOTOIPaHHUKOB, IIMJIMHJIPA, KOHYyca. [IoHsATHE 1 cBoOlcTBa 00BEMa. OOBEM NPAMOYTOIBLHOIO NapajieNenunena u Kyoa.

«  BzamMmHoOe pacnonokenue nByx npsameix. [lepnenaukyinspusie npsmsele. [lapaensHbie npsMeie.

«  OceBast 4 LEHTpaJIbHAs CUMMETPUH.
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Mamemamuka é ucmopuuecKkom pa3eumuu.

Pumckas cucrema cuucnenus. [lo3uninonnsie cucremsl cuucinenus. O6o3nauenne nudp B Jpesueit Pycu. Crapunnble Mepsl JyIMHBL. BBeaeHue
MeTpa Kak eIuHHIBI JTUHBL. MeTpuueckas cucrema mep B Poccun, B EBporie. Mcropust popmupoBanus MmareMaTHuecKiux cuMBoJIoB. [[pobu B Basuione,
Erunte, Pume, Ha Pycu. OTkpbiTHE AeCITHYHBIX ApoOeit. Mup npocThix umcen. 3oj0Toe ceueHue. Yucimo Hynb. [losBIeHHE OTpHUIIATEIIBHBIX YK CEI.
JL.® . Maraunkwuii. I1. JI. Yeosimes. A. H. Konmmoropos.

Anzedbpauueckue evipasrcenus

BeipakeHnue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAKEHUS C IEPEMEHHBIMU. J[OITyCcTUMBIE 3HaYEHUS NIepeMeHHBIX. T0oxaecTBO. ToXKIECTBEHHbIE
npeoOpa3oBaHus aNreOpanvdeckux BeIPAKEHUN. JJ0Ka3aTeIbCTBO TOXKIECTB.

Crenens ¢ HaTypalbHBIMU NOKa3aTesIMU U €€ cBolicTBa. OnHowieHsl. OgHowIeH cTanaapTHOro Buaa. CteneHb OgHOWIEHa. MHOTOWIEHBI.
MHorounen crangaptHoro Bujaa. CreneHb MHOrowieHa. CioxeHue, BHIMUTaHUE U YMHOKEHHE MHOTOWIEHOB. DOpMyJibl COKPALLIEHHOTO YMHOXKEHUS:
KBaJIpaT CyMMBI U KBaJ[paT pa3HOCTH JBYX BhIpakeHH. Pa3noskeHne MHOrouIeHa Ha MHOXKUTENH. BoiHeceHne 001ero MHOXKUTENS 32 CKOOKU. MeToa
rpynnupoBKU. Pa3HOCTH KBaapaToB IBYX BbIpakeHui. CymMMa U pa3HOCTh KyOOB ABYX BelpaxkeHuil. KBanpaTtusiii TpéxuneH. Kopenb kBagpaTHOro
TpéxwieHa. CBOMCTBA KBaJpaTHOI0 TpEXuwicHa. PaznoskeHne KBaJgpaTHOTO TPEXUICHA HA MHOYKUTEIIH.

Panmonansubie Beipaxkenus. Llensie Beipakenust. J{poousie Beipakenus. Parmonanbnast 1podb. OCHOBHOE CBOMCTBO PAIlMOHAILHON APOOH.
CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE U JIeJIEHUE pallMOHaNIbHBIX Jpobeil. Bo3BeneHue pannoHaabHOM 1podu B cTeneHb. ToXAeCTBEHHbIE TpeoOpa3oBaHus
paloHaIbHbIX BeIpakeHUH. CTeneHsb ¢ LeIbIMU NIOKa3aTeNIsIMU U €€ CBONCTBA.

KBagpatHble KopHU. ApudMeTHUECKUil KBaApaTHBIM KOPEHb U €ro CBOMCTBA. ToX1eCTBEHHbIE TPeoOpa30BaHus BhIPAKEHHM, CoepKaIIX
KBaJpaTHBIE KOPHHU.

Ypasnenus

VYpaBHenue ¢ ogHolM nepemeHHol. Kopenrs ypaBHeHus. PaBHocuibHBIE ypaBHEeHHs. CBOMCTBA ypaBHEHUH C OJHOM NEPEMEHHON. YpaBHEHHE Kak
MaTeMaTh4decKas MoJIelb peabHOU cutyauuu. JIuneinHnoi ypasHenune. KBagparnoe ypasHenue. @opmyiia KOpHEH KBagpaTHOro ypaBHeHus. Teopus Buera.
PauvonaneHbIe ypaBHeHUs. PellleHre paluOHAIBHBIX YPaBHEHUH, CBOIAIIMXCS K JIMHEHMHBIM WIM K KBaJpaTHBIM ypaBHEHUSAM. PerleHune TeKCTOBBIX 3a1a4
C IOMOIIbIO PallMOHANBHBIX YPaBHEHUH. YpaBHEHUE ¢ ABYyMs iepeMeHHbIMU. ['paduk ypaBHEeHUs ¢ IByMs iepeMeHHbIMU. JInHeliHOe ypaBHEHUE C IBYMsI
NepeMEHHBIMH U ero rpaduk. CHucTeMbl ypaBHEHUH ¢ ABYMS NepeMeHHbIMU. [ paduueckuii MeTo/ peleHusl CHCTEMbI ypaBHEHUH ¢ ABYMS IEPEMEHHBIMH.
Pemenne cucreM ypaBHEHUI METOAOM MOACTAHOBKH U Ci0KeHNA. CUCTEMa IBYX YPAaBHEHMH C IBYMsl IEPEMEHHBIMU KaK MOJIEIIb PEAIBHOW CUTYallNH.

Hepagencmea

UYucnoBble HEPABEHCTBA U UX cBOMCTBA. ClI0KEHHE U YMHOXKEHHE YHCIIOBBIX HEpaBeHCTB. OlLieHHBAaHME 3HaYEHUS BhIpakeHus. HepaBeHCTBO C
OJIHO NepeMeHHOM. PaBHOCHIIbHBIE HEPABEHCTBA. YNCIIOBBIE MPOMEKYTKH. JINHENHBIE U KBaIpaTHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CucTeMBbl
HEPABEHCTB C OJHOW IEPEMEHHOM.

Yucnoevie MHOICECMEA
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MHoxecTBO U ero 31eMeHTsl. CriocoObl 3ajaHus MHOXKecTB. PaBHble MHOecTBa. ITycToe MHOXecTBO. [lonMHOXkecTBO. Onepanuu Haj
MHOKeCTBaMu. MIIIIoCcTpays COOTHOIIEHUH MEXy MHOKECTBAMHU C IIOMOILIBIO 1HarpaMM Diepa. MHOXeCTBa HaTypaibHbIX, LIEIbIX, PALIMOHATBHBIX

m
yucen. PanronanbHOe YKMCIo Kak 1po0b BUAA — e MEZ,NEN, u kak OecKOHEeUHas IepuoandecKas AecaTuaHas apoos. [IpencraBnenue 006

HppaLMOHAIILHOM uuciie. MHOXECTBO JeHCTBUTENBHBIX uncen. [IpencraBnenue 1eiCTBUTEIBHOIO Yncia B BUIe OECKOHEUHON HENEPUOANUYECKOMN
necsaTuaHoM npobu. CpaBHEHHUE NEUCTBUTENBHBIX ynces. CBsa3b Mexxy MHOkecTBamu N, Z, Q, R.

Dyukyuu

Yucnogvie pynkyuu

@DyHKIMOHAIbHBIE 3aBUCUMOCTU MEXJy BenuuuHaMmu. [lonarue ¢pynkunu. OyHKIMS Kak MaTeMaTH4ecKas MOJeNb peajbHoro mnpouecca. Obnacth
ompeneneHuss W ob6nactb 3HaueHUs (yHkmun. CrnocoObl 3amanus (ysxnun. ['paduk ¢ynkumu. IlocTpoenne rpadukoB (QyHKIHMIA C MOMOIIBIO
npeoOpaszoBanuit puryp. Hymu gynkiuu. [IpomexxyTku 3HakonoctosHeTBa GpyHKuu. [IpomexxyTku Bo3pacTaHust U yObIBaHUS (PYHKIIUH.

JIuneiinast pyHKIHSL, 0OpaTHAs MPONOPLUUOHATBHOCTD, KBaApaTHuHast GyHKIMS, QYHKIHS Y = Vx, ux coiicTa n rpapuKy.

Yucnoevle nocnedosamenpbHocmu

[Tonsarue yucnoBoit nocnenaoBaTenbHOCTH. KOHEUHbIE M OECKOHEUYHBIE MTOCIEI0BATEIbHOCTH. ApudMeTHYECKast U TEOMETPUUECKas IPOTPECCHH.
CBoiicTBa 4eHOB apu(METHYECKON M TEOMETPUIECKOi porpeccuid. @opmMyisl 001Iero wieHa apuMeTHIECKON U TEOMETPHUECKON TPOTPECCHH.
®opMyJIbl CyMMBI N MEPBBIX WICHOB apr()METHUECKOM U reoMeTprdeckoit nmporpeccuit. Cymma 6eCKOHEIHOM MPOTrpeccu, y KoTopoi |q|<1.
[IpencraBnenne 6eCKOHEUHON TTEPUOIUUECKON JECATUYHON IpoOU B BII€ OOBIKHOBEHHOM IpOOH.

dnemenmovt NPUKIAOHOT MAMEMAMUKU

MaremaTrnueckoe moaenupoBanue. I[IporientHsie pacuérsl. opMyia cokHbIX MPOLEHTOB. [IpuOakEéHHbIe BoIUNCIEeHUs. AGCOTIOTHAS U
OTHOCHTEeNbHas norpemHoctu. OCHOBHBIE NpaBuiia KOMOMHATOPUKHU. HYacToTa 1 BEpOSITHOCTh cilydaiiHOro coobiTusl. Kitaccuueckoe onpenenenne
BeposiTHOCTH. HauanbHble cBeieHus o cratuctuke. [IpeacraBienne n1aHHbIX B BUJIE TaOIUI, KPYTOBBIX M CTOJIOUYATHIX AUArpaMMm, rpauKoB.
CraTucTueckue XapakTepUCTUKU COBOKYITHOCTH JIaHHBIX: CpeIHEE 3HAUE€HUE, MOJIa, pa3Max, MeJuaHa BIOOPKHU.

Anzebpa 6 ucmopuueckom pazeumuu

3apoxeHue anreOpbl, KHUTa O BOCCTAHOBJIEHUU U MPOTUBOIIOCTaBIeHnH Myxammena anb-Xope3mu. Mcropust popmMupoBaHus MaTEMaTHYECKOTO
a3bika. Kak 3apoannack uaes koopauHat. OTKpbITHE UPPALMOHATBHOCTU. 3 HCTOPUH BOZHUKHOBEHHUS (POPMYIT JUIs pelIeHns ypaBHeHUH 3-i u 4-i
creneneid. Mctopus pazsutus noustus pynkuuu. Kak 3apoaunaces teopust BepositHocTeil. Uncna @ubonauun. 3anana JI. [Tuzanckoro (Pubonaqyun) o
KPOJIMKAaX.

JI.®. Maraunkuit. I1.JI. Yeosrmes. H.U. Jlo6auesckuii. B.S. bynskosckuii. A.H. Konmoropos. ®. Buer. II.depma. P. Jlexapt. H.
Tapranes. Jl. Kapnano. H. A6ens. b. Ilackans. JI. [Iuzanckuii. K. T'aycc.

Ilpocmeituue zeomempuueckue @uzypol
Touka, npsamas. OTpe3ok, ayd. Yroia. Buasl yrio. CMexHbIe 1 BEpTUKAIbHBIE YIIIbl. buccekTpuca yria.
Ilepecekaromumecs n napauienbHsle npsimble. [lepnenaukynspusie npsMele. [Ipu3Haky napanaenbHOCTH NpsAMbIX. CBONCTBA MAapaIENbHbBIX PSIMBIX.
[TepieHAMKYISIp M HAKJIOHHAS K IPSIMOM.
7
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Mmuozoyzonvnuku

Tpeyronasauku. Busl TpeyronbHukoB. Meaunana, GuccekTpuca, BbICOTa, CPEIHsAS JIMHUS TPEYroyibHUKA. [Ipu3Haku paBeHCTBA TPEYTrOJbHUKOB.
CBoiicTBa M MPU3HAKU PaBHOOEIPEHHOTO TpeyroibHuKa. CepelMHHBIN NepHIeHIUKYsIp oTpe3ka. CyMma yIioB TpeyrojibHuKa. BHeNIHNE yIilbl
TpeyroiapHuka. HepaBencTBo TpeyroapHuka. COOTHOIIEHHS MEXly CTOPOHAMU U yrilamu TpeyrosbHuka. Teopema [Iugaropa.

[TonoGHbIe TpeyronbHUKU. [Ipu3Haku mogo0us TpeyroabHUKOB. TOUYKHM MepecedeHrs: MeiuaH, OMCCEKTPHC, BBICOT TPEYroJIbHHUKA, CEPEAMHHBIX
NEePIEHAUKYIIIPOB CTOPOH TpeyronbHUKa. CBOMCTBO OuCceKTpHUCH! TpeyrosnbHuKa. Teopema Paneca. MeTpudeckrue COOTHOLEHHS B IPSIMOYTOJIbHOM
TpeyrojabHuke. CHHyC, KOCUHYC, TAHT€HC, KOTAHI€HC OCTPOT'0 YIJla IPSIMOYTOJIbHOTO TpeyrosibHUKa U yriaoB oT 0 1o 180. @opMyiibl, CBA3BIBAIOIINE CUHYC,
KOCHHYC, TAaHI€HC, KOTAHI'€HC OJJHOI'0 ¥ TOTO ke yria. Pemenue TpeyroibHukoB. TeopemMa CHHYCOB U TeOpeMa KOCUHYCOB.

YerbipéxyronpHuku. [lapamnenorpamm. CBolicTBa U npU3HAKU Napaenorpamma. [IpsMoyronsHuk, poM0, KBaapaT, UX CBOWCTBA U IPU3HAKH.
Tpaneuus. Cpegusis TMHUS TpaleUy U e€ CBOMCTBA.

MHoroyroiabHUKU. Beinykiible MHOTOyrojgpHUKHA. CymMMa YIJIOB BBIITYKJIOTO MHOTOYToJibHUKA. [IpaBUIIbHbIE MHOTOYTOJILHUKH.

Oxpyscnocmo u kpyz. I'eomempuueckue nocmpoenusn

OKpy’KHOCTb U Kpyr. DJIIEMEHTBI OKPYKHOCTHU U Kpyra. LleHTpanpHble 1 BucanHble yribl. KacaTenbHas K OKpYXHOCTHU U €€ cBOMCTBa. B3aumHoe
pacnosoKeHue npsMoil U okpykHocTu. OnucanHas U BOUCaHHAsI OKPYKHOCTH TPEYTrolbHUKA. BricaHHbIe ¥ ONMCaHHbIE Y€ THIPEXYTOJIBHUKH, UX CBOMCTBA
Y IIpU3HaKU. BrimcanHuble 1 onMCaHHbIE MHOTOYTOJIBHUKH.

I'eomeTrpuueckoe mecto Touek (I'MT). CepenunHbIN nepneHIUKyIAp oTpe3ka u buccekrpuca yria kak IMT.

I'eomeTprueckue NoCcTpOeHUs HUPKYJIEM U JTUHENKOW. OCHOBHBIE 3a7jaul Ha IOCTPOEHUE: IOCTPOEHUE YIJIa, PABHOTO JAHHOMY, TIOCTPOCHHE
CEPEIMHHOIO MEPIEHINKYIISPA TaHHOIO 0TPE3Ka, TOCTPOECHUE MPSAMOM, MPOXOIAIIEH Yepe3 TaHHYI0 TOUKY M IIEPIIEHINKYIIAPHOU TaHHOM IIPSIMOI,
MIOCTPOEHHE OMCCEKTPUCH] JaHHOTO yria. [locTpoeHne TpeyroibHUKa M0 3aJaHHbIM 3eMeHTaM. Meton 'MT B 3a1auax Ha mocTpoeHue.

H3zmepenue zeomempuueckux eaudun

Jlnuna otpeska. PaccrossHue mexay nByms Toukamu. PaccTossHue OT TOUKH 10 npsiMoil. PaccTosiHre MeX 1y mapasuiesIbHbIMA PSIMBIMHU.

[lepumMeTp MHOTOYTOJIbHUKA.

JlnvHa OKpyKHOCTH. J/[IMHA 1yTH OKPYKHOCTH.

I'panycnas mepa yria. BennunHa BnycaHHOTro yria.

[TonsTus mmomaau MEOTOyTOIRHUKA. PaBHOBenMKMe hurypel. HaxoxaeHue muiomaan KBajapaTa, IpsMOyTodbHUKA, TapauieiorpaMmma,
TpPEyroJbHUKA, TPaeIuu.

[Tonstue mnomaau kpyra. [Tnomanas cexkropa. OTHOIIEHNE TUIOMAAEH TTOT0OHBIX UTYP.

/lekapmoebvie KoopOunamol Ha NIOCKOCMU
dopmysa pacCTOSHUS MEXAY AByMs ToukamMu. KoopauHaTs! cepeiHbl 0Tpe3ka. Y paBHEHHE (QUTYPBL. Y paBHEHUS OKPYKHOCTHU U NMPSAMOM. YTII0BOM
KO3 QHUIHUEHT MPSIMOH.
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Bexkmoput
ITonstue BexkTopa. Moayinb (anuHa) Bektopa. PaBHble BekTopbl. Komnneapusie BekTopsl. Koopannatel BekTopa. Cil0K€HHE U BBIUNTAaHUE BEKTOPOB.
YMHO)eHue BeKTopa Ha uncino. CkamsapHoe npousBeaeHue BeKTopoB. KocnHyc yria Mexx1y JByMsl BEKTOPaMHU.

TI'eomempuueckue npeobpazosanus
[Tonstre o mpeodpazoBanuu Gurypsl. [IBmxenne Gurypsl. Bumasr nBmkeHust Gurypsl: napauieIbHbIA IEPEHOC, OCEBasi CAMMETPUS, IICHTPATbHAS
cummeTpusi, HoBopoT. PaBubie ¢purypsl. 'omorerus. [logodue puryp.

dnemenmul 102UKU
Onpenenenne. AKCHOMBI U TeopeMbl. Jloka3zaTenbcTBo. Jloka3areasCTBO OT MPOTUBHOTO. Teopema, oOpartHas nanHou. HeoOxomumoe 1 jocTaTogHoe
ycnoBusl. YNOTpeOIeHHE JTOTHUYECKUX CBA30K €CNH..., TO ..., TOTJIa ¥ TOJIBKO TOT/a.

TI'eomempusn 6 ucmopuueckom pazeumuu

W3 ncropun reomerpun, «Hauana» EBxiinna. Mcropus naroro nocrynarta EBkinga. Tpuronomerpus — Hayka 00 U3MEPEHUU TPEYTOJbHUKOB.
ITocTpoeHne nmpaBUIIBHBIX MHOTOYIOJIbHUKOB. Kak 3apoaunach uiaes KOOpAHHAT.

H.W. Jlo6agesckuii. JI. Diinep. danec. [Mudarop.

TEMATHYECKOE INTAHUPOBAHHME

No Yacsl
. /;1 HaumeHnoBanue paszaena u TeM y4eOHOTo
BpEMEHHU
5 kaace (170 yacoB)
1 HarypanbHble uncia. 20 4.
2 CI10)K€HUE ¥ BBIYNTAHHWE HATYPAIBHBIX YHCET. 33 4.
3 YMHOKEHHUE U I€JIEHNE HATypaJIbHbIX YUCEIL. 37 u.
4 OOBIKHOBEHHBIE TPOOH. 18 4.
5 Jlecatuunblie apoOu 48 4.
6 [ToBTOpEHME M cUcTeMaTH3aIMs Y9eOHOTO MaTepraa. 14 4.
Beero | 170 4.
6 kiacc (170 yacoB)
1 JlenumocTh HaTypaJIbHBIX YHCEIL. 17 4.
2 OOBIKHOBEHHBIE IPOOH. 38 u.
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No Yacsl
. /;1 HaumenoBanue pasnena u TeM y4eOHOTO
BpPEMEHU
3 OTHOIICHUS ¥ TPOMOPIIHH. 28 u.
4 PanmonansHble uncia U JEUCTBUA C HUMU 70 .
9) [ToBTOpeHue u cucremMaru3anus yaueOHOro MaTepuaa. 17 u.
Bcero | 170 u.
7 kaacc (170 yacon)
1 JluneitHOe ypaBHEHHE ¢ OIHOM IEpEMEHHOM 15
2 I{enpie BeIpaKeHUS 52
3 DyHKIIUU 12
4 CucTembl IMHEHHBIX YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMU 19
5 [Tpocreiimue reomerpuyeckre GUTypsl U UX CBOICTBA. 15
6 TpeyroJbHUKY. 18
7 [TapasuenpHble npsimble. CymMma yIiloB TPEYTOJIbHUKA. 16
8 OKpy’KHOCTb U KpyT. I 'eoMeTpudecKue nocTpoeHusl. 16
9 IToBTOpeHMe U cucreMaTu3anus yueOHOro MmaTepuana 7
Bcero 170
8 kaacce (170 yacoB)
1 PanroHanbHbIe BeIpaXeHUs 44
2 KBanpatHsle kopHU. JlelicTBUTENbHBIE YNCITA 25
3 KBazpaTHble ypaBHEHUS 26
4 YeThIpexXyroJbHUKN 22
5 [Togo6ue TpeyroJpHUKOB 16
6 Pemenne npsIMOyroJIbHbIX TPEYTOJIbHUKOB 14
7 MHuoroyronsHukH. [1101maae MHOrOyrojasHUKOB 10
8 [ToBTOpEHMe U cucTeMaTu3anus yueOHOro MaTepuana 13
Bcero 170
9 kaacc (170 yacoB)
1 HepaBeHnctpa 20
2 KBagpatuunas QyHKIUs 38
3 DJIeMEHTHI IPUKJIATHOW MAaTEMATHKU 20
4 YucnoBbIe TOCIEA0BATEILHOCTH 17
5 Pemnenne TpeyrojabHUKOB 16
6 IIpaBuIBHBIE MHOTOYTOJIBHUKH 8

10
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Ne Yacsl

. /;1 HaumeHnoBanue paszaena u TeM y4eOHOTO
BpPEMEHHU

7 JlexapToBbI KOOpAMHATEI HA IIJIOCKOCTH 11

8 BekTopsl 12

9 ["eomeTpuueckue mpeodpa3zoBaHus 13

10 | IloBTOpeHue u cucTeMaTu3anus y4eOHOro MaTepuana 15

Bcero 170
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