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PaGouas nporpamma yue6Horo npeamera «Marematuka» 1 5 — 9 kitaccoB Ha ocHOBe DeiepanibHOI0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa
OCHOBHOTO 00111eT0 00pa3zoBaHus (yTBEpKIeH nIpruka3oM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparyu ot «17» nexadps 2010 roma Ne 1897),
c yuetoM [IpumepHOii 0CHOBHOI 00pa30BaTeNbHOM MPOrpaMMbl 00Pa30BATEIHLHOTO YUPEXKICHUS U HA OCHOBE aBTOPCKOM IpOorpamMMbl 1o Marematuke: 5 — 11
knaccol/ [A I'. Mep3isik, B. b. [lononckuii, M. C. fxup u np.]. — M.: Benrana — I'pag, 2017.

CornacHo denepanpHOoMy 6a3ucHOMY ydyeOHOMY IJIaHy s 00pa3oBaTeNbHBIX yupexaeHuit Poccuiickoit @enepannu Ha U3yudeHHUE MaTeMaTHKU
Ha CTYIEHHU OCHOBHOTO 00miero oopa3oBanus oTBOAUTCS He MeHee 875 4 u3 pacuera 5 9 B Hexento ¢ V no |1X knacc. M3 HUX Ha Kypc MaTeMaTuku V,
V1 knaccax orBogutcs 350 yacos, Ha kypc anredpst B VI, VI u IX knaccax orBogutces He meHee 315 4y u3 pacuera 3 4 B HEJleNI0, HA KypC T€OMETPUU
B VII, VIII u IX kmaccax orBoautcs He menee 210 4 u3 pacuera 2 4 B HeAento. OaHako yuyeOHBIN IJIaH IIKOJIBI paccuuTaH Ha 34 yueOHbIE HEJeNH,
MO3TOMY JaHHas pabouas mporpamma BkiIodaeT 850 yacoB. bbiu BHECEHBI clieAyoNUe H3MEHEHUS:

o B 5 Kiacce BMecTo 19 yacoB MOBTOpPEHUS U cUCTEMAaTH3aluy Y4eOHOro MaTepuaia oTBeieHo 14 yacos;

o B 6 KJ1acce BMECTO 22 4acoB MOBTOPEHHS M CHCTEMAaTH3aluy Y4eOHOTO MaTepraia oTBeieHoO 17 Jacos;

o B 7 kjacce BMecTo 12 4yacoB MOBTOPEHUS U CUCTEMATU3alMK Y4eOHOTrO MaTepuana OTBEJEeHO / 4acoB;
o B 8 kiacce BMecTo 18 yacoB MOBTOpPEHUS U CUCTEMaTH3alUU yaeOHOTO MaTepuaia oTBeAeHo 13 yacos;
o B 9 knacce BMecTo 20 yacoB MOBTOPEHUS U CUCTEMATH3alUK yieOHOTO MaTepHraia oTBeJeHo 15 yacos.

Hroro, nporpamma paccuutana Ha 952 yaca.

VYuurens ocymiecTBiseT 00pa3oBaTeabHbIN Mpolecc B paboTe ¢ AeTbMU, UMEIOIIMMH OTPaHUYEHHBIE BO3MOYKHOCTHU 37J0POBbSI, C YIETOM KOPPEKIIHUU
HE/I0CTATKOB MO3HABATEIBHOM M 3MOIMOHAIBHO-TUYHOCTHOHN c(ephl CpeicTBAMH U3y4aeMOro IporpaMMHOro marepuana. Mcnonvzyemea npunyun yuema
UHOUBUOYANLHBIX 0CODEHHOCHEell TUYHOCHU, KOMOPYLI TI03BOJISIET HAMETUTh MPOTrpaMMy ONTHUMHU3ALUU B Mpefenax NCUXo(pU3n4ecKuX 0COOEHHOCTEH
KaX/10T0 peOeHKa U MPOSIBIEHMM  HEOAHOPOJHOCTH OCBOCHMs cojiepxaHus oOpa3oBaHus. KoppekumoHHas paboTa IO/KHA CO3/1aBaTh ONTHMAlbHbIE
BO3MO>KHOCTH /ISl MHIMBUTyadIN3allii Pa3BUTHSL.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPEIMETA

N3ydyeHne MareMaTHK{ MO JJaHHOW MPOrpaMMe CIOCOOCTBYET (DOPMHPOBAHHUIO y Y4HalIUMXCS JMYHOCTHBIX, MeTanpeAMeTHbIX U HNpeIMeTHBIX
pe3yJibTaToB O0OyuYeHHs, COOTBETCTBYIOIIMX TpeOoBaHMAM (efepalbHOrO TOCyJapCTBEHHOrO 0Opa30BaTeNbHOIO CTaHJapTa OCHOBHOTO OOIEro

o0OpazoBaHws.

JINYHOCTHBIE Pe3yJabTaThI:

1) BOCIIUTaHHE POCCUNCKON TPaXTAHCKON WJIEHTUYHOCTH: MaTPUOTHU3MA, yBaxkeHUs K OTeuecTBy, OCO3HAHUS BKJIA/Ia OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOI HAYKU;

2) OTBETCTBEHHOE OTHOIIIEHUE K YIEHHIO, TOTOBHOCTh U CIOCOOHOCTH 00yUaIoIIUXCsl K CAMOPA3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAILIMH
K 00yYeHHIO U NTO3HAHUIO;

3) OCO3HaHHBIN BBIOOpP M MOCTPOEHUE JalIbHENIIeH MHIMBUIYaIbHOW TpaeKTOpuu oOpa3oBaHUs Ha 0a3e OPHUEHTUPOBKU B Mupe Ipodeccuil u

poeCCHOHATIBHBIX MPEANOYTECHUN ¢ YUETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (POPMHUPOBAHUS YBAXKUTEIHLHOTO OTHOIIECHUS K
TPYLYy, PA3BUTHE OIBITA Y4aCTUS B COLUAIBHO 3HAYMMOM TPYAC;
2
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4) YMEHHE KOHTPOJIMPOBATH MPOLECC U PE3YNIbTAT yUeOHON U MaTEMAaTUUECKOM NesATeIbHOCTH;

5) KPUTUYHOCTh MBIIUIEHUS, MHUIIMATHBA, HAXOAUYMBOCTb, aKTUBHOCTD IIPU PEILIEHUU MaTEMaTUYECKUX 3a]1a4.

MeranpeamMeTHbie pe3yJabTaThl:

1) YMEHHUE CaMOCTOATEIBHO ONPEACIATH eI CBOEr0 00YUYeHUs, CTaBUTh U (POPMYIUpPOBATh JUis ce0si HOBBIE 3a7aul B yué0e, pa3BUBaTh MOTHBBI
U MHTEPECHI CBOEH N03HABATEIbHON JEATCIIBHOCTH;

2) YMEHHE COOTHOCUTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYILECTBIATh KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE JOCTHIKEHUS

pe3ynbTarta, ONmpeleNsiTh CIOCOOBl JEHCTBHII B paMKax MPEeVIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBATh CBOU ACHCTBHS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallue;

3) YMEHHE OIpEeaeIATh NOHATHUS, CO3/JaBaTh 0000IIEHNS, yCTaHABINBATh aHAJIOIMH, KIIaCCU(UIUPOBATh, CAMOCTOSATEILHO BBIOMPATh OCHOBAHUS
U KpUTEpUU JJIs KJIacCUuPUKALUY;

4) YMEHHUE YCTaHABJIMBATh IPUUMHHO-CJIECICTBEHHBIE CBSA3U, CTPOUTH JIOTHUYECKOE PACCYKACHUE, YMO3AKIIOUeHNE (MHIYKTUBHOE, IeyKTUBHOE U
10 aHAJIOTUH) U JEJIaTh BBIBObL;

5) YMEHHUE WUTIOCTPUPOBATh U3yUECHHBIE OHATHUS U CBOMCTBA (QUT'yp, OIPOBEPIraTh HEBEPHBIC YTBEPHKACHUS;

6) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIIOIB30BaHUS HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

7) NepBOHAYaJIbHbIE NpPEACTaBICHUA 00 HAEAX MU O MEeToJaXx MaTeMaTHKU Kak 00 YHMBEpCAJbHOM SI3bIK€ HAYKH M TEXHUKH, O CpPEICTBE
MOJICIIMPOBAHNS SIBJICHUI U MPOLECCOB;

8) YMEHHUE BUJIETh MaTeMAaTUYECKYIO 3a7ladyy B KOHTEKCTE MPOOJIEMHOM CUTYyallM B APYrUX AMCLHUIUIMHAX, B OKPYKAIOLIEH KU3HY;

9) YMEHHE HaXOJUTh B Pa3lIMYHBIX MUCTOYHMKAX HH(OpMalMIO, HEOOXOIMMYIO JJIsi pelIeHUss MaTeMaTMYeCKUX 3ajad, U NPEACTaBIATh €€ B
MOHATHOW (hopMe, IPUHUMATD PELICHNE B YCIOBUSIX HEMOIHOM UM W30BITOYHON, TOUHON MM BEPOSITHOCTHOM MH(pOpMAaIUH;

10) yMEHHE NOHMMATh M HCIOJIb30BATh MaTeMAaTUYECKUE CPEICTBAa HArIsAHOCTH (rpaduku, TaOMMIBI, CXeMbl M Ap.) I WLIIOCTPALUH,
UHTEpIPETAlH, ApryMEHTALUHY;

10) YMEHHE BBIJIBUTATh TUIIOTE3bI IPU PELLIEHUH 33/1a4H, TIOHUMAaTh HEOOXOAUMOCTh UX IPOBEPKU;

11) IIOHUMAaHHE CYIIHOCTU aIrOPUTMUYECKUX IIPEANUCAHUN U YMEHUE ACUCTBOBATh B COOTBETCTBUU C IIPEIIOKEHHBIM aJITOPUTMOM.

HDeI[MeTHI)Ie pe3vJabTaThI:

1) OCO3HaHUE 3HAYEHMsI MAaTEMATHKHU JJIs1 TOBCEIHEBHOM JKU3HU YEIIOBEKA;

2) MIpe/ICTaBJIeHHE O MaTEMaTHYECKON HayKe Kak cepe MaTeMaTHYeCKON JAesITeIbHOCTH, 00 3Tanax e€ pa3BUTHUs, O €€ 3HAUUMOCTH ISl pa3BUTHUS
LMBUJIN3ALUY;

3) pa3BUTHE YMEHHI paboTaTh ¢ y4yeOHbIM MaTeMaTHUYEeCKUM TEKCTOM (aHAJIM3UpPOBaTh, M3BJIEKATh HEOOXOAMMYIO HMH(OpMaIMIO), TOUHO U
IPaMOTHO BbIpa)kaTh CBOM MBICIIU C IPUMEHEHHEM MaTeMaTHUECKOW TEPMUHOIOTMU U CUMBOJIMKH, IPOBOIUTH KIACCU(PHUKAIINHU, IOTHIECKHE 0OOCHOBAHUS;

4) BJIa/ieHHEe 0a30BBIM MOHSITUIHBIM aNapaToM IO OCHOBHBIM pa3jielaM COAEepKaHMUS;

5) cHUCTeMaTU4YeCcKHe 3HaHUsS O PYHKUUAX U UX CBOUCTBAX;

6) CHUCTEMAaTHYECKUE 3HAHUS O PUTypax U UX CBONCTBAX;
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7) MPAKTUYECKH 3HAYUMBIE MaTeMaTHMYECKWE YMEHHUS W HaBBIKH, UX MPUMEHEHHE K PEHICHHI0 MaTeMaTHYeCKMX M HeMaTeMaTHYeCKHUX 3adad
IIpeIoJIaratoIlee YMEHHUs:

* BBITIOJIHATH BBIUMCIICHUS C ACHCTBUTEILHBIMU YU CIAMU;

* pemiaTh ypaBHEHMsI, HEPABEHCTBA, CUCTEMbl YPABHEHUN U HEPABEHCTB;

* pelaTh TeKCTOBBIE 337]a4l apUPMETHUECKUM CIIOCOOOM, C MOMOIIBIO COCTABIICHUS U PEUICHHs YpaBHEHHIA, CUCTEM YPaBHEHUN U HEPABEHCTB;

* ACIIOJIF30BaTh ANTreOpandecKuil sI3bIK JIJIsl OMUCAHUS TIPEIMETOB OKPYXKAIOIIETO MUPA M CO3JJaHUSI COOTBETCTBYIOIUX MaTEMATHIECKIX MOJICICH;

* IPOBEPUTH MPAKTUYECKHE PACUETHI: BHIYUCICHUS C MPOLIEHTAMU, BEIUMCICHHS C YHCIOBBIMU MOCJIEIOBATENILHOCTSMH, BBIYMCICHUSI CTATUCTHYECKUX
XapaKTEePUCTHK, BHITIOJIHEHUE MPUOTMKEHHBIX BBIUMCIICHU;

* BBITIOJTHSATH TOXIECTBEHHBIE MPEOOPA30BAHMS PAITUOHATIBHBIX BBIPAXKEHUN;

* BBITIOJIHATH OTEPALMK HaJl MHOXKECTBAMU;

* MCCIIEIOBATh PYHKIIMH U CTPOUTH UX TpapuKu;

* YUTATh U UCIIOJIB30BATh HH(OPMAIKIO, IPEACTABICHHYIO B BUJIE TaOIUIIbI, AMarpaMMbl (CTOI0YATOM MM KPYTOBOM);

* pelaTth IpocTeiinre KOMOMHATOPHEIE 33/1a4U;

* M300paXkaTh GUTYPHI HA IJIOCKOCTH;

* UCIIOJIb30BAaTh T€OMETPUUECKUMN SA3BIK JUIS OMMCAHUS [IPEIMETOB OKPYKAIOILIEr0o MUPA;

* U3MEPSATH JUIUHBI OTPE3KOB, BETMYUHBI YTIIOB, BRIYUCIATH IJI0MAIH QUTYD;

* pacro3HaBaTh U U300paxaTh paBHbIE, CHMMETPUYHBIC U TIOJOOHBIE (DUTYPHI;

* BBITTOJHATH TOCTPOEHHUS TEOMETPUUYECKUX (PUTYP C TTIOMOIIBIO IUPKYJIS U TUHEUKH;

* YUTATh U UCTIOJB30BaTh MH(POPMAIUIO, TIPECTABICHHYIO Ha YepTekKaxX, CXeMax;

* POBOJAUTH MPAKTUIECKUE PACUECTHI.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

Apugpmemuxa
HarypanbHble unciia
«  Papg HarypanbHbIX uncen. JlecaTuyHas 3aMCh HATypaIbHBIX uncen. OKpyTrieHne HaTypalbHBIX YHCEN.
«  KoopnunaTHslii 1y4.
«  CpaBHeHue HaTypalbHbIX yucell. CI0KeHUE U BRIYUTAHUE HATYPATbHBIX unce. CBOMCTBA CIOXKEHUS.
«  YMHOXEHHeE U JielieHUe HAaTypabHbIX drcen. CBoiicTBa ymMHOXeHUs. [lenenne ¢ octatkoM. CTereHb Yuciia ¢ HaTypajabHBIM ITOKa3aTeseM.
«  Jlenutenu u KpaTHbIC HATYpalbHOTO yncia. Hanbonpmuit o6muii aenutens. Hanmensiee obmiee kpatHoe. [Ipusnaku nenmuMocTr Ha 2, Ha 3, Ha 5, Ha
9,Ha 10.
« Tlpocteie u cocTaBHbIC uKcia. Pa3noxeHne yncen Ha MPOCTHIE MHOXHUTEIH.
+  Pemenune TekcTOBBIX 33724 apu(HMETHUESCKUMHU CITOCOOAMH.
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podu
«  OObikHOBeHHBIC Apodu. OCHOBHOE CBOMCTBO Apodu. Haxoxaenue npodu ot uncia. HaxoxaeHue yucia mo 3Ha4eHUio ero apoowu. [IpaBuibHbIE 1

HenpaBuibHbIe Tpoou. CMelaHHbIe YHca.

+  CpaBHeHHE OOBIKHOBEHHBIX APOOEH U CMEIIaHHbIX Yncel. ApupMeTHIeCKre JeHCTBUS C OOBIKHOBEHHBIMU APOOSMH U CMELIAHHBIMHU YUCIIAMH.

«  Jlecatuunsie npodu. CpaBHEHHE U OKPYTIICHUE IECATUUYHBIX IpoOeil. ApudmeTrnueckue AeUCTBUS ¢ JeCITUUHBIMU Apo0simu. [Ipukuaku pe3yabTaToB
BbruucieHuit. [lpencraBnenue aecATHUHOW ApoOM B BHJE OOBIKHOBEHHOH OpoOM M OOBIKHOBEHHOW B BUJE NECATUYHOH. BeckoHeuHble Mepuoandeckue
JeCATUYHBIC IpoOu. JlecaTHaHOE MPUOIMKEHHE OOBIKHOBEHHOM TPOOH.

«  OrHouenue. [IponeHTHOE OTHOIIEHUE ABYX yucel. JleleHue unucia B JaHHOM OTHOUIeHuH. Maciurad.

«  IIponopuus. OcHoBHOE cBOMCTBO mponopuud. [Ipsmas u oOpaTHasi mponopLUOHAIbHBIE 3aBUCUMOCTH.

«  IIpouentsl. HaxoxaeHne npoueHToB oT yncia. HaxokaeHue yuciia 1o ero npoueHTaMm.

«  Pemenue TeKkCTOBBIX 33124 apu(METHIECKUMH CIIOCO0aMHU.

PanuonanbHbIe YncIa

«  IlonoxutenbHble, OTPULIATEIBHBIE YUCIIA U YUCIIO HYJIb.

«  IIporuBononoxHsle yncia. Moayns 4ncia.

« llensie ymcna. PamuonanbHble uncia. CpaBHEHHE pPAlMOHAIBHBIX 4YHceld. ApudMeTHdecKkue NEHCTBUS C paloHalbHbIMU udnciaamu. CBoiicTBa
CJIOKEHUS U YMHOKECHHS PallMOHAJIbHBIX YUCE.

«  Koopnunarnas npsmas. KoopauHaTHas MI0CKOCTb.

BesmuuHbl. 3aBHCHMOCTH MEK1Y BeJIHYMHAMM
«  Enunune! anussl, miomaam, o0bEMa, Macchl, BpeMEHHU, CKOPOCTH.
«  IIpumepsl 3aBucuMOCTE Mexay BenuunHamu. [Ipencrapnenue 3aBucuMocTeit B Busie hopmyn. Beraucienus mo Gpopmymnam.

Yucnoevie u OykeeHHble GbIPAIICEHUA. YPasHeHUA
«  Yucnossle BbIpakeHUs. 3HAUEHUE YUCIOBOTO BeIpakeHHsL. [1ops ok eficTBUI B UMCIIOBBIX BBIpaXKEHUAX. BykBeHHbIE BhIpaXkeHHsl. PackpbiTHE CKOOOK.
[Tonob6Hble cnaraemele, MpUBEACHHUE MOJ00HBIX caaraeMbix. @opmybl.
«  YpaBHenus. Kopenb ypaBHeHus. OCHOBHBIE CBOMCTBA YpaBHEHM. PellieHre TEKCTOBBIX 33/1a4 ¢ IOMOIIBbIO YPAaBHEHHI.

dnemenmuvl cmamucmuku, gepoamuocmu. Komounamopuwie 3adauu
« TlpeacraBrneHue TaHHBIX B BUJIE TAOJHII, KPYTOBBIX M CTOJIOYATHIX JUArpamMm, rpaduKoB.
«  Cpennee apudmernueckoe. CpenHee 3HaueHrne BenunduHbl. CiydaitHoe coObITHE. JJOCTOBEpHOE U HEBO3MOXKHOE COOBITHS. BEepOsSITHOCTh CIy4aifHOTO
coObITus1. Permenne KoMOMHATOPHBIX 3a/1a4.

I'eomempuueckue guzypor. Hamepenua zeomempuueckux 6eaudun.
«  Orpesok. Iloctpoenue otpeska. [[nuHa oTpeska, JiomaHOW. M3MepeHHMe AIMHBI OTpe3Ka, NOCTPOEHUE OTpe3Ka 3aJaHHOM InuHbL I[lepumerp
MHOroyrojsHuka. [lmockocts. [Ipsamas. Jlyd.
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*  Yrou. Bugsl yrnos. I'panycHas mepa yria. Mi3mepenue u NoCTpOEHHE YIJI0B € TOMOLIBIO TPAHCIIOPTUPA.

«  IIpsamoyronpnuk. KBanpar. TpeyronbHuk. Buasl TpeyronpsHukoB. OkpyxHOCTb U Kpyr. [{nunHa okpyxHoctu. HYuco .

«  PaBenctBo ¢uryp. [lonstue u cpoiictsa romanu. [lnomans npsmoyroiasHuka 1 kBagpata. [Tnomans kpyra. Ock cUMMETpUH (QUTYPBI.

«  Harnsaneie nmpencrtaBieHUs O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJbHBINA Hapaiienenune], Kyo, nupaMmuaa, UWIMHIP, KOHYC, map, cdepa.
ITpumepsl pa3BEPTOK MHOIOI'PaHHUKOB, IMIMH/pPA, KOHYyca. [IoHsaTHe 1 cBolicTBa 00bEMa. OOBEM NPAMOYTOJIBHOI0 Napajljiesenunesna u Kyoa.

+  BsauMHoe pacnonoxxeHue IByX npsAMsIX. [lepniennukyispueie npsaMslie. [lapamiensabie npsmsle.

«  OceBas 1 LEHTpAJIbHAS CHMMETPUHU.

Mamemamuka 6 ucmopuueckom pazeumuu.

Pumckas cuctema cuucnenus. [lozunnonnsie cucreMsl cuncienus. O6o3nauenue nuudp B pesneit Pycu. Crapunnasie Mmepbl JyinHbL. BBenenue metpa
KaK eJMHUIIBI AMuHBL. MeTpuueckas cuctema Mep B Poccun, B EBpone. Hctopus dhopmupoBanusi MmareMaTudeckux cuMBojioB. /[poou B Basumione, Erunre,
Pume, na Pycu. OtkpbiTue necsatuanbix ApoOeit. Mup npocteix umncen. 3omoToe cedenue. Yncno Hynb. [losBiaenne otpunatensHbix yncent. JI.d. Maraunkuii.
I1. JI. Yeonrmen. A. H. Koimoropos.

Anzebpauueckue evipasriceHusn

BripaxkeHnue ¢ nepeMeHHbIMU. 3HAaUEHHUE BBIPAKEHUS C IEPEMEHHBIMU. JlomycTUMBIE 3HaUeHUS IepeMeHHbIX. ToxecTBo. TokKIeCcTBEHHbIE
npeoOpa3oBaHus anredpanvyeckux BeIpaKeHUH. Jloka3aTeabCTBO TOXKIECTB.

CreneHsb ¢ HaTypalbHBIMU NTOKa3aTeSIMU U €€ cBoiicTBa. OnHowIeHbl. OgHOWIEH cTaHAapTHOTrO Buja. CTeneHb oHOwIeHa. MHOTO4JICHBI.
MHorounen crangaptHoro Buzaa. CreneHs MHOrowieHa. CloXeHHe, BBIMUTaHUE U YMHOKEHUE MHOTOWIEHOB. DOpMyIIbl COKPAIIEHHOTO YMHOKEHUS:
KBaJIpaT CyMMBI U KBaJIpaT pa3HOCTH JBYX BblpaxkeHHU. Pa3noikeHrne MHOrouwi1eHa Ha MHOKUTENIN. BpiHeceHre o01iero MHOXKHTENS 3a CKOOKH. MeToz
IpyNnupoBKU. Pa3HOCTH KBasipaToB BYX BelpaskeHUil. CyMMa U pa3HOCTh KyOOB BYX BhIpakeHH. KBagpaTHblil TpéxuneHn. Kopenb kBagpaTHOTO
TpéxuwieHa. CBOMCTBA KBaJpaTHOro TpExuwieHa. Paznokenne KBapaTHOToO TPEXUIEHA HA MHOKUTEIH.

Parnmonanbshble BelpaskeHus. Llenblie Boipaxenus. J[poOHble Beipaxxkenus. PanmonanbHas Apo0s. OCHOBHOE CBOICTBO palliOHAILHON ApoOH.
CnosxeHue, BBIYMTaHUE, YMHOXKEHUE U JIEJICHUE pallMOHaIbHBIX JIpoOeii. Bo3BeneHue panroHanbHOM 1po0u B CTeNEeHb. T0XKAECTBEHHbIE Tpeo0pa3oBaHus
palnoHaIbHBIX BeIpakeHNH. CTEneHb ¢ LEeIbIMU NIOKA3aTENIMU U €€ CBONCTBA.

KBanpatusie kopHu. ApudmeTnyeckuil KBapaTHbIN KOPEHb U ero cBoiicTBa. ToIeCTBEHHbIE TPE0Opa30BaHUs BEIPAXKEHHI, COepKaLIUX
KBaJIpaTHbIE KOPHHU.

Ypasnuenus

VYpaBHeHne ¢ ogHON nepemeHHoW. KopeHb ypaBHeHMs. PaBHOcuibHBIE ypaBHEHHs. CBONCTBA YpaBHEHHHM C OJHOM NEPEMEHHOW. YpaBHEHHE Kak
MaTeMaTHuYecKas MOJENb peaabHON cuTyaluu. JInneliHoil ypaBHeHnue. KBanpatHoe ypaBHeHue. @opMyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopus Buera.
PanvonaneHble ypaBHeHUs. PenieHne panroHanbHBIX YpaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM WM K KBaJpaTHbIM YpaBHEHUsIM. PeleHne TeKCTOBBIX 3a/1ay ¢
MIOMOIIBIO PAllMOHAJIBHBIX YPAaBHEHHWN. YpaBHEHHE ¢ ABYMs NepeMeHHbIMH. [ paduk ypaBHeHHUs ¢ ABYMS IepeMeHHbIMU. JIMHeiiHOe ypaBHEHUE C ABYMS
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nepeMeHHbIMH U ero rpaduk. Cuctembl ypaBHEHH ¢ IByMs nepeMeHHbIMU. ['paduueckuil MeToa peleHusi CUCTEMbl YPaBHEHUHN C ABYMS IIEPEMEHHBIMH.
Pemenue cuctemM ypaBHEHUI METO0OM IIOJICTAHOBKH U cokeHUs. CUCTEMa JBYX YPaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJEJIb PEAIbHON CUTYaIMH.

Hepasencmea

YucnoBble HEPABEHCTBA U UX CBOMCTBA. CII0KEHHE U YMHOKEHHE YHCIIOBBIX HEpaBeHCTB. OLICHWBAHME 3HAaYCHMS BhIpakeHUs. HepaBeHCTBO ¢ 0 1HOM
nepeMeHHol. PaBHOcHIIbHBIE HEpaBeHCTBA. YuCII0BbIE TPOMEXKYTKH. JInHEHbIE M KBaJpaTHbIE HEPABEHCTBA C OJHON NepeMeHHOM. CHCTEMbI HEPABEHCTB C
OJIHOM NEPEMEHHOM.

Yucnoewvie mHodcecmea
MHO0keCTBO U ero 31eMeHTH. CIIocoOb! 3aaHusg MHOXCCTB. PaBHbpIc MHOXECTBA. HyCTOG MHOXECTBO. HOI[MHO)KGCTBO. Onepam/m HaJa MHOXXCCTBaMH.
I/IJ'IJ'IIOCTpaI_II/IH COOTHONIICHUM MCKAY MHOXKXCECTBAMHU C IIOMOIIBIO JUArpaMmM Bfmepa. MHuoxecTBa HAaTypaJIbHbIX, LHECJIbIX, PAIUOHAJIIbHBIX YHUCCII.

m
PanmonaneHoe yucio kak podb BUa e MEZ,NEN, u kak OeckoHeuHas epuoanYecKas aecsaTuyHas apoOsb. [Ipencrasnenrue 00 uppalmoHaIbHOM

yrcie. MHOXKeCTBO JeCTBUTENBHBIX uucen. [IpencTaBnenne eiicTBUTENFHOTO YHCIa B BUAEC OECKOHEYHOM HENEPUOMUECKON JECATUIHON TPpOOH.
CpaBHenue neiicTBUTeNbHBIX yncen. CBa3b Mexxay MHOkecTBaMu N, Z, Q, R.

Dyukyuu

Yucnoevie pynkyuu

@DyHKIMOHANbHBIE 3aBUCUMOCTH MEXTy BennuuHaMu. [loHsaTtune QyHkiuu. OyHKIUS Kak MaTeMaThyeckas MOJeNb peanbHoro mpouecca. O6macth
ornpezaeneHus u odnactb 3HaueHust GyHkuuu. CnocoOsl 3aganus Gynkuuu. ['padux ynkunu. [Toctpoenue rpadukoB GyHKIUI ¢ TOMOIIBIO TPe0Opa3zoBaHUI
¢uryp. Hynu ¢pynkuun. [IpomexxyTku 3HaKonocTostHeTBa GyHKIuU. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS (GYHKIINU.

Jluneitnas pyHkuus, oOpaTHas MPONOPLUOHAIBHOCTD, KBaipaTHuHas QyHKIUSA, QYHKIUSL Y = Vx, ux coiicTa n rpaduxmu.

Yucnoewvie nocnedosamenvnocmu

[Tonsarue yucnoBoit nocnegoBatenbHOCTH. KoHEUHbIe U OECKOHEUYHBIE MTOCIEI0BATEILHOCTH. ApudMeTHUecKass U TeOMeTpHUIecKasi IPOTrPECCHH.
CaoiicTBa 4jeHOB apupMETHUECKON U reoMeTpruieckoi mporpeccuii. @opmMyiibl 00111ero wieHa apudmMeTuyeckoil 1 reoMmeTpuueckoit mporpeccuit. ®opmybl
CYMMBI N TIEPBBIX WICHOB apH(PMETHIECKOI U reoMeTpHUecKoii porpeccuii. Cymma OeCKOHEYHOM Tporpeccuu, y Kotopoii |q|<1. IIpexcraBienue
OEeCKOHEYHO! NMePUOIUUECKON NeCATUYHON ApoOU B BUIE OOBIKHOBEHHOH IpOOH.

Dnemenmovt NPUKIAOHOT MAMEMAMUKU

MaremaTnueckoe moaenupoBanue. [IporientHbie pacuérsl. opmMyia coKHBIX MPOLEeHTOB. [IpuOIKEHHbIE BEIYMCIEHUS. AOCOTIOTHAS U
OTHOCHTeNbHas norpemHoctu. OCHOBHBIE MpaBuiia KOMOMHATOPUKU. HYacToTa 1 BEpOSITHOCTh cilydailHOro coObiTus. Kimaccuueckoe onpenenenue
BeposiTHOCTH. HauanbHble cBeieHus o cratuctuke. [IpencraBienne JaHHBIX B BUJIE TaOJIUI, KPYTOBBIX U CTOJIOUATHIX JUarpaMm, rpaukos.
CraTucTH4ecKkre XapakTepUCTUKN COBOKYITHOCTH JIaHHBIX: CpeJHEE 3HaUEHUE, MOJa, pa3Max, MeJluaHa BEIOOPKH.
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Anzedpa 6 ucmopuueckom pazeumuu

3apoxaeHue anreOpsl, KHATa O BOCCTAHOBJICHUU U TIPOTHBOIIOCTaBIeHHH Myxammena ainb-Xope3mu. Mcropusi popMupoBaHUS MATEMAaTHIECKOTO
s3bika. Kak 3apoaunack uaest koopauHat. OTKpBITHE HpPAMOHAIBHOCTU. VI3 HCTOpUU BO3HUKHOBEHUS (DOPMYJI IS PEIICHUST ypaBHEHHH 3 -1 1 4-11
crenieneid. Micropus passutust moHsTus pyHkiun. Kak 3apoaunacek Teopust BepositHocteld. Yucna @ubdonauuu. 3agana JI. [uzanckoro (Gubonayun) o
KpOJIUKaX.

JI.®. Maruunkuii. I1.JI. Yeb6pimen. H.U. Jlo6aueBckuii. B.S. bynskosckuii. A.H. Konmoropos. @. Buer. Il.depma. P. [lexapt. H.
Tapranes. JI. Kapnano. H. AGens. b. [1ackans. JI. [luzanckuii. K. 'aycc.

Ilpocmeiiwue zeomempuueckue guzypol

Touka, npsamas. OTpe3ok, ayd. Yroma. Buasl yrio. CMexHbIe U BEpTUKAIbHBIE YIIIbl. buccekTpuca yria.

Ilepecekaromumecs n napauuienpssle npsmslie. [leprnenaukynsapusie npsmMsle. [Ipu3Haku napajenbHOCTH NpsAMBIX. CBOMCTBA apaJlJIENIbHBIX PSMBIX.
[lepneHuKymsp ¥ HAKJIOHHAS K IPSIMOM.

Mmuozoyzonvnuku

Tpeyronbauku. Bunbl TpeyroasHUKOB. Menuana, OMCCeKTpHca, BEICOTa, CPEAHSSI TUHUS TpeyroibHuKa. [Ipr3Haku paBeHCTBa TPEYTrOJIbHUKOB.
CBoiicTBa ¥ MpU3HAKKU PAaBHOOEAPEHHOTO TpeyrojbHUKa. CepeAMHHBIN MepeHIuKysip orpe3ka. CymMMma yrioB TpeyrojibHuka. BHenHue yrist
TpeyrojabHuKa. HepaBeHcTBO TpeyronsHuka. COOTHOIICHUS MEXAYy CTOPOHAMU M YTJaMu TpeyroibHuka. Teopema [Tudaropa.

[TonoOubIe Tpeyroapuuku. [IpusHaku mogo0us TpeyroJbHUKOB. TOUKH MepecedeHus: MeuaH, OMCCEKTPUC, BEICOT TPEYTOJIbHUKA, CEPEIUHHBIX
MEPIECHIUKYIAPOB CTOPOH TpeyroyibHuka. CBOMCTBO OMCCEKTPUCH TpeyronbHuKa. Teopema Daneca. MeTprueckre COOTHONIEHUS B IPSIMOYTOJIEHOM
TpeyronbHuke. CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC OCTPOTO yIJjia MPSIMOYTOJIBHOTO TpeyrojibHUKa U yrioB oT 0 10 180. dopmyiibl, CBA3BIBAIOIINE CUHYC,
KOCUHYC, TAHI'€HC, KOTAHT'€HC OJTHOT'0 U TOr'0 ke yria. Penenue TpeyroinbHuKoB. Teopema CHHYCOB U TEOpeMa KOCUHYCOB.

UYersipéxyronpuuku. [lapannenorpamm. CBoiCTBA U TPU3HAKY Napaiienorpamma. [IpsmMoyroasHuk, poM0, KBajapaT, iX CBOMCTBA U MPU3HAKHU.
Tpaneuus. CpeaHsis TMHUS Tparelru U €€ CBOKCTBA.

MHoroyronasHuKH. Beimykiibie MHOTOYTOIbHUKH. CyMMa YTIJIOB BBITTYKJIOTO MHOTOYTOJIbHUKA. [IpaBUIbHBIE MHOTOYTOJIBHUKH.

Oxkpyscnocmo u kpyz. I'eomempuueckue nocmpoenus

OKpyKHOCTb U KpyT. DJIIEMEHTHI OKPYKHOCTHU U Kpyra. LleHTpanbpHble 1 BrincaHHble yriibl. KacaTenbHas K OKpYKXHOCTH U €€ cBoicTBa. B3aumHoe
PacIoIOKEHUE IPSIMOM M OKpYKHOCTH. ONMCaHHAs U BIUCAHHAsI OKPYKHOCTH TPEYIOJIbHUKA. BIIMCaHHbBIE U ONMCAHHBIE YETBIPEXYTOJIBHUKHN, UX CBOMCTBA
Y IIPU3HAKU. BriMcaHHbIE U ONMCAaHHBIE MHOIOYTOJIbHUKHU.

I'eomeTrpuueckoe mecto Touek (I'MT). CepenuHHbIi nepneHIMKYIIp oTpe3ka U buccekrpuca yria kak TMT.

I'eomeTprueckue NoCTpOeHUsl HUPKYJIEM U JUHENKON. OCHOBHBIE 3a/Ja4ul HA IIOCTPOEHUE: TIOCTPOEHUE YIJIa, PABHOTO JAHHOMY, IOCTPOEHUE
CEPEIMHHOIO MEPIEeHIUKYIApa TaHHOIO 0TPE3Ka, TIOCTPOECHUE MPSAMOM, MPOXOIAIIEH Yepe3 TaHHYI0 TOUKY U IEPIIEHINKYIIPHON TaHHON IPSIMOI,
MOCTPOEHHE OMCCEKTPUCHI JaHHOTO yria. IlocTpoeHne TpeyroiabHHUKa M0 3aJaHHbIM 31eMeHTaM. Metox 'MT B 3aauax Ha OCTpOEHUE.



MyHuInaisHOe aBTOHOMHOE 0011eo0paszoBarenbHoe yupexkaenue «Cpeansis obmeo0pa3zoBarenbHas mkoiaa Ne 16y
ropojna ['yokuna benropockoii o6nactu

H3mepenue ceomempuiecKux 6ejiuiun

JlinHa otpeska. PaccTosiHue Mexay 1ByMsl TOUkaMu. PaccTossHHE OT TOUKM 10 psiMO. PaccTosiHue Mexly mapaienbHbIMU IPSIMbIMU.
IlepumeTp MHOTOYTOJIbHMKA.

JlinHa OKpyXHOCTH. [{n1Ha Tyru OKpy>KHOCTH.

I'pangycHas mepa yria. BennyrHa BIMCaHHOTO yIiia.

[TonsaTus miomanyu MHOroyroibHuKa. PaBHOBenmKkHe Gurypsl. HaxoxxaeHue miomaan KBaapara, mpsiMOyroibHHUKA, TapajieiorpaMMa, TpeyroJIbHUKA,
TpameuuH.

[Monstre mnomanu kpyra. [Ltomans cekropa. OTHOIIEHHE TUIOMIAACH TOJOOHBIX QUTYD.

ﬂeKameGble Koopmmambl Ha naocKkocmu

dopmyiia pacCTOSHUS MeXy AByMs ToukaMu. KoopanHaThl cepeinHbl 0Tpe3Ka. Y paBHeHUE GUIypsl. YpaBHEHUS OKPYKHOCTH U IPAMOM. YTI0BOi
KOd(QQHUIHUEHT MPSIMOH.

Bexkmoput

[Tonstue BekTopa. Moayns (anvHa) Bektopa. PaBabie Bektopsl. Komnneapusie BekTopsl. Koopannatel BekTopa. CrioskeHre U BBIYUTaHHE BEKTOPOB.
YMHoO)eHue BekTopa Ha uncio. CkanspHoe npousBeaeHne BekTopoB. KocuHyc yria Mexxay IByMsl BEKTOpaMHU.

TI'eomempuueckue npeoopazosanus

[Tonsatue o npeobpazoBanuu ¢purypsl. JBrwkenue Gpurypsl. Buasl iBrkeHust pUrypsl: napaiieabHblil IEPEHOC, OCeBas CUMMETPHSI, LIEHTPAIbHAS
cuMMeTpusi, HoBopoT. PaBHbie ¢purypsl. 'omorerus. [logobue puryp.

Dnemenmul 102uKu

OHpe,Z[CJ'IeHI/Ie. AXCHOMEI U TCOPCMBI. HOKaSaTeHLCTBO. I[OKEB&TCJ'ILCTBO OT IIPOTHBHOTO. TeopeMa, 06paTHa;1 JTaHHOMM. H606XOI[I/IMOC 1 10CTAaTOYHOC
yCJioBuUs. yHOTp€6J'IeHI/Ie JJOTHYECKHX CBA30OK €CJIH..., TO ..., TOrJa U TOJBKO TOT'J1A.

T'eomempusn 6 ucmopuueckom pazeumuu

W3 ucropuu reometpun, «Hagana» Epknuna. Mcropus nsaroro nocrynata EBknuna. Tpuronomerpusi — Hayka 00 U3MEPEHUHU TPEYTrOJIbHUKOB.
[TocTpoeHme paBMIIBHBIX MHOTOYTOJLHUKOB. Kak 3apoauiack uaes KOOpIUHAT.

H.N. Jlo6aueBckuii. JI. Ditnep. danec. [Mudarop.



MyHuInaisHOe aBTOHOMHOE 0011eo0paszoBarenbHoe yupexkaenue «Cpeansis obmeo0pa3zoBarenbHas mkoiaa Ne 16y
ropojna ['yokuna benropockoii o6nactu

TEMATHYECKOE IINTAHUPOBAHHME

Ne HaumenoBanue pasnena u rem Yacel
/11 y4eOHOT0
BpEMEHU
5 kaacc (170 yacoB)
1 HatypanbHble uncina. 20
2 Cii0)keHHMe ¥ BBIYMTAHUE HATYPaJIbHbIX YUCEI. 33
3 YMHOXEHUE U JICJICHUE HATYPAITbHBIX YHCEI. 37
4 OOBIKHOBEHHBIE IPOOH. 18
5 Jecsituunbie 1podu 48
6 [ToBTOpeHue u cucremaru3anus yueOHOro Marepuasa. 14
Bcero 170
6 xaacc (170 yacoB)
1 JlenuMocTh HaTypaabHBIX YHCEN. 17
2 OOBIKHOBEHHBIE IPOOH. 38
3 OTHoO1IEHNS U TPONIOPLIHH. 28
4 PanmonannHBIE YKca U JeHCTBUS ¢ HUMH 70
5 [ToBTOpeHME U crucTemaTn3anus y4eOHOro MaTepuara. 17
Bcero 170
7 kaacc (170 yacos)
1 JIuneliHOE ypaBHEHHE C OAHOU NTEPEMEHHON 15
2 [lenble BeIpaxkeHUs 52
3 OyHKIMH 12
4 CucTeMbl TMHEWHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU 19
5 [Ipocreiimme reomerpuyeckre GUrypbl U UX CBOICTBA. 15
6 TpeyronbHUKH. 18
7 [TapamensHblie npsmble. CyMMa yIJIOB TPEYTOJIBHHKA. 16
8 OxpyKHOCTb U Kpyr. ['eoMeTpruecKre MOCTPOCHHUSI. 16
9 [ToBTOpEeHME M crcTeMaTH3alus Y9eOHOro MaTeprana 7
Bcero 170
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Ne HaumenoBanue pasnena u rem Yacel
/11 y4eOHOT0
BpPEMEHU
8 kmacc (170 yacoB)
1 PanyoHanbHbIE BBIpaKEHUS 44
2 KBanparusie kopHu. JlelicTBUTEIbHBIC YUCITA 25
3 KBanpaTHble ypaBHEHUs 26
4 UeThIpexXyrolbHUKH 22
5 [TogoOue TpeyroJbHUKOB 16
6 Pemenne npsiMOyrosbHbIX TPEYrOJIbHUKOB 14
7 MuoroyroiapHuku. [lnomanas MHOTOYrOJIbHIKOB 10
8 [ToBTOpeHue U crucremaTu3anus y4eOHOro Marepuana 13
Bcero 170
9 kaacc (170 yacos)
1 HepaBencrBa 20
2 KBagparuunas ¢pyHKuus 31
3 DeMeHTHl NPUKIIaIHOW MaTeMaTHKU 20
4 UYuncoBble NOCIEN0BATENBHOCTH 20
5 Pemenue TpeyrojabHUKOB 16
6 ITpaBUIIbHBIE MHOTOYTOJIBHUKH 9
7 JlexapToBbI KOOpAMHATEI HA IIIOCKOCTH 11
8 Bekropsr 14
9 I'eomeTpuueckue npeodbpa3zoBaHus 10
10 | HauanbHble CBECHHUS 110 CTEPEOMETPUU 5
11 | IloBTrOpeHue u cucTeMaTH3anus y4eOHOro MaTrepHuasa 14
Bcero 170




