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IInanupyemMble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «MaremaTuka»

Mamemamuueckoe obpazosanue BIsETCA 0053aTEIBHON U HEOTHEMIIEMOI YacThIO 0011ero 0Opa3oBaHus Ha
BCEX CTYHEHAX 1KOoJIbl. O0yueHre MaTeMaTHKe B OCHOBHOM I1IIKOJIE HAIIPABJICHO Ha IOCTUKEHUE CIIEYIOIUX
pe3yJIbTaTOB:

1) 6 Hanpasnenuy TUYHOCMHO20 PA3GUMUSL:

- DopMHUpOBaHUE MPECTABICHUH 0 MAaTEMAaTHKE KaK YaCTH OOIIEUEIOBEYEeCKOM KYIbTYPHI, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH LUBWIN3ALUN U COBPEMEHHOI'0 OOLIECTBA;

- Pa3BuTHe 10rnueckoro u KpUTUYECKOI0 MBIIUICHUS, KYJIbTYPbI p€UH, CIIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

- DopMHUPOBAHUE UHTEIICKTYAJIbHOW YECTHOCTH U O0BEKTUBHOCTH, CIIOCOOHOCTH K MTPEO/I0JICHUIO
MBICIUTENIbHBIX CTEPEOTHUIIOB, BHITEKAIOIINX U3 OOBIIEHHOI'O OIIBITA;

- Bocnuranue kauecTB TMUYHOCTH, 00ECTICUNBAIOIINX COIMATIBHYI0 MOOMIBHOCTB, CITOCOOHOCTH
IIPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS;

- dopMHUpOBaHUE KaueCTB MBIIUIEHUS, HEOOXOAUMBIX JJIS aJallTallii B COBPEMEHHOM
nH(pOPMaIMOHHOM OOIIECTBE;

- Pa3BuTtue nHTEpeca K MaTeMaTHYECKOMY TBOPUECTBY U MaTEMaTUYECKUX CIIOCOOHOCTEH; - YMeHue
SICHO, TOYHO, TPAaMOTHO M3JIaraTb CBOM MBICJIM B YCTHOW U IUCbMEHHOM peYH, IOHUMATh CMBICIT
IIOCTaBJIEHHOM 3a/1auM, BHICTPAUBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHL;

- KpuTHYHOCTH MBIIIEHUS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

- [IpencraBieHne o MaTeMaTHYECKON HayKe Kak c(epe YeloBeUeCKOM NesTeNbHOCTH, 00 dTanax ee
Pa3BUTHS, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALINY;

- KpeaTuBHOCTH MBINIIEHNS], THULIMATHBA, HAXO{YMBOCTh, AKTUBHOCTD TP PELICHNUN
MaTeMaTHUYeCKUX 3ajay; - Y MEHHE KOHTPOJIUPOBATh MPOLIECC U Pe3yNbTaT yueOHOH MaTeMaTU4eCKO
NeSITENIbHOCTH;

- CriocoOHOCTh K YMOLMOHAIIBHOMY BOCHPHUSATHIO MaTeMaTHYECKUX 00BEKTOB, 3a/1a4, PEeLICHUH,
pacCyXJIeHUH;

2) 6 MmemanpeoMemHOM HANPAasIeHuu:

- PazBuTHe nmpeacraBieHWH O MaTeMarHke Kak (OpMe ONHMCAHWS W METOJe TO3HAHHS
JNCHCTBUTEILHOCTH, CO3JaHHME YCJIOBUU JUIsI TIPUOOPETCHHS TEPBOHAYAIBLHOTO OIBITA MAaTeMaTHYECKOTO
MOJICTTUPOBAHUS;

- dopmupoBaHue 00MINX CIIOCOOOB MHTEIUICKTYaTbHOU e TSIIbHOCTH, XapaKTePHBIX JJIT MAaTEeMATHKH
W SIBJSIFOIIMXCS. OCHOBOW TIO3HABATENLHOW KYJIBTYPHI, 3HAUYUMOW IS PA3IMYHBIX cep dermoBedecKou
NeSITeNIbHOCTH,

- [lepBoHavanbHbIe TPEACTaBICHUS 00 MIEAX U O METOJaX MAaTEeMATHKU KaK YHHUBEPCAJIbHOM S3bIKE
HAyKH U TEXHUKH, CPEACTBE MOJACITUPOBAHUS SBICHUI U MIPOIIECCOB;

- YMeHue BUIETh MATEeMAaTUYECKYIO 3aJady B KOHTEKCT€ MPOOIEMHOW CHUTyallud B JAPYTUX
JTUCIUILTNHAX, B OKPYKAIOIIECH KU3HU;

- YMeHue HaxXxoUTh B PA3IMYHBIX HWCTOYHUKAX WH(POPMAINIO, HEOOXOIUMYIO IS pEIICHHS
MaTeMaTHYECKUX MPOOIIeM, IPEACTABIIST €€ B MOHSITHOW )OpMe, TPUHUMATD PEIICHUE B YCIOBUSIX HETTOTHON

1 N30BITOYHOM, TOYHOUM M BEPOSTHOCTHON MH(POPMAIIHH;



- YMeHre NOHUMAaTh U UCTIOJIb30BaTh MaTeMaTHYECKHE CPECTBA HATTISAHOCTH (TpaduKH, THarpaMMsl,
TaOIUIIBI, CXEMBI | JIp.) Ul WILTIOCTPAIUY, HHTEPIIPETAIUH, apTyMEHTALINH;

- YMeHue BBIBHTaTh TUIOTE3bl NPU PEIICHHHM YYEOHBIX 3a/ad, MOHMMAaTh HEOOXOAWMOCTh HUX
IIPOBEPKH; - YMEHNE IPUMEHSTh HHAYKTUBHBIC U IeAYKTUBHBIE CIIOCOOBI PACCYXACHUHN, BUJIETh pa3IMYHbIe
CTpaTeruy peLIeHus 3a1ay;

- IloHuMaHue CyIIHOCTH ITOPUTMHUYECKUX IPEANMCAHUM U yMEHUE JEHCTBOBATH B COOTBETCTBUU C

MMPECAT0KECHHBIM aJITOPUTMOM;

- VYMeHne caMOCTOATENbHO CTaBUTh 1€, BBIOMpPATh U CO3/1aBaTh AITOPUTMBbI AJISl peIIeHHs y4eOHBIX
MaTeMaTHYecKuX NpolseM; - YMeHHUe IUIaHUpOBaTh M OCYLIECTBIATHh AEATENbHOCTb, HAIPABICHHYIO Ha
pelIeHHE 3a1a4 UCCIIEA0BATENILCKOTO XapakTepa; 3) 6 npeoMemHoM HanpasieHul:

- OBnageHne MaTeMaTHYEeCKUMHU 3HAHUSAMHU W YMEHHSIMH, HEOOXOAMMBIMU IS TPOJOJIKCHHUS
00pa3oBaHMsl, N3YUEHHS] CMEKHBIX JAUCIUILINH, TPUMEHEHHS B TIOBCEAHEBHOM KU3HH,

- Co3nanue (yHIaMeHTa JJIi MaTEeMaTHYeCKOro pa3BUTHUs, (OPMHUPOBAHUS MEXaHU3MOB MBbIIIIJICHUS,
XapaKTEPHBIX JJI1 MATEMATUYECKON I€ATEIbHOCTH;

- OgnageHue 6a30BbIM OHATUIHBIM aniapaToM 110 OCHOBHBIM pa3jiesiaM CO/EpKaHusl, IPeCTaBIeHNE
00 OCHOBHBIX H3y4aeMbIX MOHATHIX (YHCIO, TeoMeTpuueckas (urypa, ypaBHEHHE, BEPOSTHOCTH) Kak
BAKHEUIINX MATEMaTHYECKUX MOJENSIX, NO3BOJIIOIIMX ONMCHIBATH M M3Yy4yaTb pEaJbHBIE IPOLECCHI U
SIBJICHMS;

- Ymenne paboTath ¢ MaTEeMAaTHYECKHMM TEKCTOM (QHAJIM3MPOBATh, W3BJIEKATh HEOOXOIUMYIO
nHPOPMAIIHIO), TPAMOTHO NPUMEHSTH MAaTEeMAaTHYECKYI0 TEPMHHOJIOTHIO W CHUMBOJHKY, HCIIOJIB30BaTh
pa3JINYHBIC A3BIKHM MATEMATHUKH;

- PazButHe npencTaBieHni O YUCie, HAaTypalbHBIX YMCEN, OBJIAICHUE HABBIKAMHU YCTHBIX, IMCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIUMUCICHUN;

- OBnazneHre OCHOBHBIMHU CIIOCOOAMM IPEJICTABICHUS M aHAJIM3a CTATUCTUYECKUX JIaHHBIX; HaJIU4Ke
MIPEJICTABICHUH O CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B PEAJbHOM MHpE M O Pa3IM4HBIX CIOco0ax HX
M3Yy4YEHUs, O BEPOATHOCTHBIX MOJEISX;

- VYcBoeHHNe cucTeMaTH4YeCKUX 3HaHWM O TUIOCKHUX (UIypax M UX CBOWCTBAxX, a TaKKe Ha HarJisiJHOM
YPOBHE — O IPOCTEHUIINX IMPOCTPAHCTBEHHBIX TEIaX, YMEHUE IMPUMEHATh CUCTEMAaTUYECKHE 3HAHUSA O HHUX
JUISl peLlIeHUs] TEOMETPUYECKHUX U IIPAKTUYECKUX 3a/1a4;

- YMeHus u3MepATh JUIMHBI OTPE3KOB, BEIMYHMHBI YIJIOB, UCIOIB30BaTh (OPMYIbI Ul HaXOXKICHUS
NEPUMETPOB, IUIoManell 1 00bEMOB reOMETpUUYECKUX (DUTYD; - YMEHUEe NPUMEHITh U3yUCHHBIE MOHATHA,
pe3yabTaThl, METOABI JUIA PELIEHUs 3a]ad MPAaKTHUUECKOr0 XapakTepa M 3a1ad U3 CMEXKHBIX JUCLUIUIMH C
HCIOJIb30BaHUEM MPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTE€pPHANIOB, KAJIbKYJISATOpa, KOMIbIOTEpA. - YMEHHe
MIPOBOANTH KJIacCU(UKALUHU, JIOTUYECKHE 00OCHOBAHUS, JI0KA3aTEIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUM; -
YMeHue pacro3HaBaTh BHUIbl MAaT€MaTHUYECKUX YTBEPXKACHHHM (aKCHOMBI, OMpEIENIEHUs, TEOPEMBI U [p.),
npsIMble U OOpaTHBIE TEOPEMBI;

- OBnaneHrne CHUMBOJBHBIM  SI3bIKOM  aireOpbl, MpPHUEMaMU  BBINOJHEHUS  TOXJAECTBEHHBIX
npeoOpa3oBaHUi palMOHAIBHBIX BBIPAKEHUH, pElIeHUs ypaBHEHUH, CUCTEM ypaBHEHMH, HEPABEHCTB U
CUCTEM HEPABEHCTB, YMEHME HUCIIOIb30BATh UCI0 KOOPAMUHAT Ha INIOCKOCTH U1 MHTEPIIPETAllUH YPAaBHEHMUI,
HEpaBEHCTB, CHUCTEM, yMEHHE MPHUMEHATh aireOpandeckue mpeoOpa3oBaHus, amnmapar ypaBHEHHHA U

HEPaBEHCTB ISl pEIICHUs 3a/1a4 U3 Pa3IMYHbIX pa3esioB Kypca;



- OBnanenue cucteMod (PYHKIIMOHAIBHBIX TOHATHH, (YHKIIMOHAJIBHBIM SI3IKOM M CHMBOJIHMKOM,
YMEHHE Ha OCHOBE (PYHKIIMOHATBHO-TpahUUECKUX MPEICTABICHUI OMUCHIBATh M aHAJTM3UPOBATh pealbHbIC
3aBUCUMOCTH;

- OBnajieHue TEeOMETPUUYECKUM SI3BIKOM, YMEHHUE HCIOJb30BaTh €ro Il OMUCAHUs IPEIMETOB
OKPY)KAIOIIIET0 MHpa, Pa3BUTHE TMPOCTPAHCTBEHHBIX IMPEACTABICHUN W H300pa3UTENbHBIX YMEHHH,
MpUOOpEeTEeHNE HABBIKOB TEOMETPHUECKUX TTOCTPOCHUH.

BocnurareanLHbIH KOMIIOHEHT

CoBpeMEHHBI HAIMOHAJIBHBIA WACa]l JIMYHOCTH, BOCIUTAHHOM B HOBOHM POCCHUHCKOI
0011e00pa3oBaTebHOM MIKOJIE, — 3TO BBICOKOHPABCTBEHHBIN, TBOPUYECKU, KOMIIETCHTHBIN IPakIaHUH
Poccuu, npuanmaronuii cynp0y OTeuecTBa Kak CBOKO JIMUHYIO, OCO3HAIOIICH OTBETCTBEHHOCTH 3a
Hacrosimiee W Oyayliee CBOEH CTpaHbl, YKOPEHEHHBIH B JYXOBHBIX U KYJIBTYPHBIX TpPaJHIIHIX
POCCHICKOr0 HapoJa.

Hcxonst u3 3TOro BOCIIMTATEIHLHOIO Haealla, a TAK)Ke OCHOBBIBASACH Ha 0A30BEIX U1 HAILIETO

o0I1IecTBa IEHHOCTSX (TAKMX KaK CEeMbs, TPYI, OTEUECTBO, IPUPOJIA, MUD, 3HAHUS, KYJIbTYpa, 3JI0pPOBbBE,
YeII0BeK) o0ieH yenvro 6ocnumanus B 'bOY COII

Nel "OII" n.r.1. CtpoiikepaMuKa sIBJSI€TCS — JINYHOCTHOE Pa3BUTHUE IIKOJIBHUKOB, MPOSBIIAIOIICECS:

1) B YCBOCHHUU MMM 3HAHUH OCHOBHBIX HOPM, KOTOpPbIe OOIIECTBO BbIPAOOTAI0O HA OCHOBE 3TUX
LIEHHOCTE! (TO €CTh, B YCBOCHMM UMH COLMAJIbHO 3HAUMMBIX 3HAHUI1); B pa3BUTUU UX MO3UTHBHBIX
OTHOLICHUHA K 3TUM OOLIECTBEHHBIM LIEHHOCTSAM (TO €CTh B Pa3BUTHM MX COLMAIbHO 3HAYMMBIX
OTHOIIEHHUI);

2) B IPUOOPETEHUH MMM COOTBETCTBYIOIIETO 3THM LIEHHOCTSIM OIIbITa MOBEJACHMS, OIbITa
MPUMEHEHUs C()OPMUPOBAHHBIX 3HAHUM M OTHOIIEHUH Ha MpaKTUKE (TO €CTh B MPHUOOPETEHUU UMHU
OTIbITa OCYLIECTBJICHUS COIIMAIBHO 3HAUUMBIX JIE).

JlaHHast 11eb OPUEHTUPYET MEaroroB He Ha 00ecreyeHne COOTBETCTBUS JINYHOCTH peOEHKA €INHOMY
CTaHJIapTy, a Ha o0ecrieueHrne MO3UTUBHON TMHAMUKHU Pa3BUTHS €r0 JTUYHOCTHU. B CBSA3M € 3TUM BakHO
coyeTaHHe YCHJIMH Mearora 1o pa3BUTHIO JMYHOCTH peOeHKa U YCUIIMM caMoro pebeHKa Mo cBoeMy

CaMOPAa3BUTHIO. Hx COTPYAHHUUCCTBO, MIAPTHCPCKUC OTHOIICHUS ABJISIFOTCA Ba’KHBIM (I)aKTOpOM ycrexa

B JOCTHMIKCHUU LICIIN.



5-9 kaacchbl

JINYHOCTHBIMM pe3yIbTaTaMH U3YUYeHHs nmpeaMera «MaTreMaTHka» (B BUJIE CICAYIOMUX YICOHBIX
KypcoB: 5—6 kiacc — «Marematukay, 7-9 kiacc — «Anredpa» u «I'eoMeTpus») SBISIOTCS CISTYIOITNE

KadecTBa.

- HE3aBUCUMOCTDb U KPUTUYHOCTDb MBIIIJICHU A,

- BOJISI 1 HACTOMYHMBOCTE B JOCTHXXCHHH LICIIN.

Cpeocmeom TOCTUKEHUS 3TUX PE3YNIbTATOB SIBISAECTCS:
- CUCTEMa 33/1aHui Y4eOHHKOB;

- IpCACTaBJICHHAA B yqe6H1/n<ax B ABHOM BH/JIC OpraHu3alud MaTcpuajia 1o npuHIuIly MUHUMAKCa, -
HCIIOJIb30BAHNEC COBOKYITHOCTHU TGXHOHOFI/Iﬁ, OPHUCHTHPOBAHHBIX HA Pa3BUTUC CAMOCTOATCIIBHOCTH U
KPUTHYHOCTH MBIIIJICHUS: TCXHOJIOI'UA HpO6J’I€MHOI‘O Auajiora, TCXHOJIOrus NpOAYKTUBHOI'O YTCHUI,
TCXHOJIOTHA OICHUBAHUA

MeTaHpeI[MeTHbIMI/I pe3yjabTaTaMi U3YICHUS Kypca «MaTeMaTHKay SBIISIOTCS MEPpBOHAYATIbHBIC
npeaACTaBJICHUA 00 Haeax U 0 METoAaX MAaTCMATHKHU KaK YHUBCPCAJIIbHOM S3bIKC HAYKU U TCXHUKH, CPCACTBC
MOJICIINPOBAHUA SIBJICHUM U IMpOoHCCCOB;

- YMCHHC BUACTb MAaTCMAaTUYCCKYIO 3a/1a4y B KOHTCKCTC HpO6JICMHOI7[ CUTyallu B JPYIruxX AUCHUILINHAX, B
OKpY>KaroIleH KU3HH;

- YMEHHUE HaXOJUTh B PA3JIMYHBIX HICTOUHUKAX HHPOPMALIUIO, HEOOXOIUMYIO JJISl peIICHUs
MaTeMaTHYECKUX MPOOJIEM, IPEICTABIATH €€ B IOHATHON (OpMe, MPUHIUMATh PEIICHNE B YCIOBHSIX
HEMNOJIHOM U M30BITOYHOM, TOYHON M BEPOSITHOCTHOM MH(OpMALINK;

- YMEHHE MOHUMATh U UCII0JIb30BaTh MaTeMaTHUECKHE CPEICTBA HATJISAHOCTH (TpaduKy, TUarpaMMel,
Ta0JINLIBI, CXEMBI U JIp.) JUIS WIUTIOCTPALH, UHTEPIIPETAllK, apryMEHTalluN;

- YMEHHE BBIJBUTATH TUIOTE3bI MPU PEIICHUH YYeOHBIX 3a]1a4, TOHUMAaTh HEOOXOJUMOCTh UX MTPOBEPKHU; -
yMEHHE MIPUMEHSITh UHIYKTHUBHBIC U JETYKTUBHBIE CITIOCOOBI pacCyXI€HUH, BUAETh Pa3IMUHbIe CTPATErHH
perieHus 3aaay;

- IOHUMAHNE CYITHOCTH AJITOPUTMHUUYECKUX MPEANUCAHUN U YMEHHE JIEHCTBOBATh B COOTBETCTBHUH C
MIPEIJIOKEHHBIM aITOPUTMOM; - YMEHHE CAMOCTOSITEJIbHO CTaBUTh LIE€JIH, BHIOMPATh U CO3/1aBaTh
QJITOPUTMBI JUI PEIlIeHUs] y4eOHBIX MAaTEMaTUYECKUX MTPOOIIEM;

- YMEHHE IIJIAaHUPOBATh U OCYILECTBIIATH JAESATEIBHOCTD, HAIIPABICHHYIO HA PEIICHUE 3a/1a4

HCCIICO0BATCIIbCKOI'0 XapaKTepa,

IIpenmeTHbIMHU pe3yJibTaTaMu M3yUeHHs npeaMeTa «MaTeMaTHKA» SBISIOTCS CIEAYIOUINE YMEHUS:
5-i k1ace Hcnonvzosams yMeHHs pabOTaTh C MAaTEMaTHUYECKUM TEKCTOM (CTPYKTYpPHpPOBaHHE,
U3BJIeUEHNE HE0OX0AUMOM HH(POPMAIINH), TOYHO ¥ TPAaMOTHO BBIPAXKaTh CBOU MBICIIUA B YCTHOM U
MMCbMEHHOW peuu, MPUMEHSs MaTeMaTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY, UCIIOIb30BaTh Pa3INYHbIE
S3BIKA MaTEMaTHKH (CIOBECHBIH, CUMBOIMYECKHH, TpaduuecKuii), pa3BUTHsI CIOCOOHOCTH 0OOCHOBBIBAThH

CYXKACHUA, ITPOBOANUTD KJIaCCI/I(I)I/IKaI_II/IIO;

Brnaoems 6a30BbIM NOHATUHHBIM amnrmapaTtomM: UMETb NPCACTABIICHUC O YUCJIC, I[pOGI/I, IMPOLCHTAX, 00
OCHOBHBIX T'€OMCTPUYCCKUX 00BeKTax (Tqua, npsamMasd, JToMaHasdA, yrojl, MHOTOYTOJIbHUK, MHOTOT'paHHHUK,



KpYT, OKPY>KHOCTb, Iap, chepa u mp.), YopMUPOBaHUS IPEICTABICHUN O CTATUCTHYCCKUX
3aKOHOMEPHOCTSIX B peallbHOM MHUPE M PA3IUYHBIX CIIOCO0aX MX M3YUCHUS,

Ymempw BeIONHATE apupMeTHUIECKHIE TPEe0OPa30BaHus PAIIHOHATBHBIX BEIPAKCHUN, IPUMEHATD UX JIJIS
peleHus yueOHbIX MaTeMaTHUECKUX 3aJa4 1 3a/1a4, BO3HUKAIOIUX B CMEKHBIX YUE€OHbBIX IIPEIMETax;
VYMeTh n0JIb30BaThCsl U3YUYCHHBIMU MAaTEMAaTHUYECKUMU (OpPMYJIaMu;

3namb OCHOBHBIE CIIOCOOBI MNpEACTABJICHUA U aHAaJIN3a CTATUCTUYCCKUX NAHHBIX; YMCThL PCUIATh 3aAa4U C

MTOMOIIBIO TIepe0opa BCEX BO3MOKHBIX BApHUAHTOB;

Ymems npuMeHATh U3ydEHHBIE IOHATHS, PE3YJIbTAaThl K1 METO/bI IPY PEIICHUH 3a7a4 U3 Pa3IMYHbIX
pa3AesioB Kypca, B TOM YUCJIIE 3a/1a4, HE CBOJSIIUXCS K HENTOCPEACTBEHHOMY IIPUMEHEHHIO U3BECTHBIX
AJITOPUTMOB.

6-# KJIace

Hcnonvzosams IIpU pCHICHNH MAaTEMAaTUICCKUX 3aJia4d, UX 000CHOBAHUHU H IMPOBEPKEC HaNUJICHHOTO peICHUA
3HAaHHUC O:

- IECATUYHBIX APOOSX U MpaBUIIaX JEHCTBUN C HUMH,

- OTHOIICHUSX U MPOIOPIHSIX; OCHOBHOM CBOHCTBE MPOMOPIIHH;

- IpsAIMOM ¥ 00OpaTHOM MPONOPLUOHATIBHBIX 3aBUCUMOCTSX U UX CBOWCTBAX;

- IPOIICHTAX;

- IeJIBIX ¥ IPOOHBIX OTPULATEIFHBIX YUCIIAX; PALMOHAIBHBIX YHCIIAX;

- npasuia CPaBHEHUS PallMOHAIBHBIX YHCET;

- IpaBUJIaX BBIIOJHEHMS ONepalyii HaJl pallMOHAIbHBIMU YHCIIAMU; CBOWCTBAX ONepalui.

— CpaBHUBATh JIECATUYHBIE TIPOOH;

- BBITMIOJIHATD ONEPALMU HaJl JECITUYHBIMU IPOOSIMU;

- IpeoOpa30BbIBATh JECITUYHYIO IpO0b B OOBIKHOBEHHYIO U HA000POT;

- OKPYIJISATh LieJble Yyhciia U JeCITUIHbIE Jpoou;

- HaXOAWUTh MPUOIIKEHHBIC 3HAUEHHSI BEJIMUMH C HETOCTATKOM M M30BITKOM; - BBITIOJTHSTH PUOIMKEHHBIC
BBIYUCIICHUSI U OLIEHKY YHCIIOBOTO BBIPAXKEHHUS;

- JIEJIUTh YUCIIO B JAHHOM OTHOILIEHUH;

- HaXOJWUTh HEU3BECTHBIN YJIeH IPONOPIIMH;

- HaXOJMTh JJAHHOE KOJIMYECTBO MPOIICHTOB OT YUCIIA M YKCIIO TI0 U3BECTHOMY KOJIMYECTBY MPOIEHTOB OT
HETO;

- HaXOUTb, CKOJIBKO IMPONCHTOB OJHO YHUCJIO COCTABJIACT OT APYIOro,

- YBCJIMYMUBATb U YMCHBIIATH YU CJIO HAa JaHHOC KOJIMYCCTBO ITPOLICHTOB,
- p€liaTh TCKCTOBBIC 3aJa4W Ha OTHOLICHUS, IIPOIIOPLUHU U ITPOLUCHTHI;

- CPAaBHUBATH [IBa pAllMOHAJIBHBIX YHCJIA,

- BBIIOJIHATH OIEpalMK HaJ pallMOHAIBHBIMU YMCIIAMHU, UCTI0JIB30BATh CBOMCTBA ONEPALMI ISl YIPOILLEHUS
BBIYHCIICHUI;

- HAXOJUTh PEIICHUS «KH3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIIOIB3YIOTCS
MaTeMaTUYECKHE CPECTBA;
- Coz0asams IPOAYKT (pe3yabTaT MPOCKTHOU AESITENLHOCTH), ISl U3yYEHUS ¥ OMUCAHUS KOTOPOTO

HCIIOJIB3YIOTCA MATEMATUYCCKUEC CPCACTBA.



7-it kJace. Aareopa.

Hcnonvzosams IIpH pCHICHUN MAaTEMaTUYCCKUX 3ada4, UuX 000CHOBAHMH U ITPOBEPKE HaﬁHeHHOFO pEeIICHUA
3HaHHUC O:

- HATypaJIbHBIX, LIEJIBIX, PALIMOHAIBHBIX, UPPALIMOHAIBHBIX, TEHCTBUTEIbHBIX YUCIIAX;

- CTEIICHH C HAaTypaJbHBIMM MOKA3aTEIsIMHU U UX CBOMCTBAX;

- OJIHOYJICHAX W MpaBWIAX JECUCTBUN C HUMHU;

- MHOT'OYJICHAX U MpaBWjiaxX ACUCTBUM C HUMU;

- popmynax COKpamEHHOr0 YMHOKEHUS;
TOXKJIECTBAX; METOAAX J0KA3aTCIbLCTBA TOXK/ICCTB;
JINHEMHBIX YPAaBHEHUSIX C OJHOM HEU3BECTHOM U METOJIAX UX PELICHUS;
CHUCTEMax JIBYX JIMHEHHBIX YPaBHEHUH C IBYMSI HEM3BECTHBIMU U METOAAaX WX PEIICHUA. - BBIOTHATH

JICCTBUS C OJJHOWICHAMH U MHOTOUJICHAMH;

- Y3HaBaTh B BEIPAXKEHUSIX (DOPMYITBI COKPAIEHHOTO YMHOKCHHSI U IPUMCHSITH UX;

- pacKJaJpIBaTh MHOTOUYJIEHBI HA MHOXHUTEIIH;

- BBINOJIHATD TOXKJICCTBEHHBIC IMTPEOOPA30BAHMS 1IENIBIX AIMeOpanyeCKUX BhIPKCHHIA;

- JIOKa3bIBaTh MPOCTEUIIINE TOKIECTBA;

- HAXOJIUTh YUCJIO COYETAHUMN M YHCIIO Pa3MEIICHU;

- pelaTh JIMHEIHbIE YPABHEHUS C OJTHOW HEU3BECTHOM;

- pelaTh CUCTEMBI JIBYX JIMHEHHBIX YPABHEHHI C IByMsl HEU3BECTHBIMU METO/I0OM MOJACTAHOBKU U METOI0M
NreOpanvdecKoro CIOKEHUS;

- peuaTh TEKCTOBBIE 33/]a4M C IOMOUIbIO TUHEWHBIX YPABHEHUN U CUCTEM;

- HaXOJIUTh PELICHHS «OKM3HEHHBIX» (KOMIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCTIOJIB3YIOTCS
MaTeMaTUYECKHE CPEICTBA;

- cO371aBaTh MPOAYKT (pe3ynbTaT MPOEKTHOMN EATEIHHOCTH), ISl U3YYSHUS U OITHMCAHUS KOTOPOTO

HCIIOJIB3YIOTCA MATEMATUYCCKUEC CPCACTBA.

7-it kaace. [eomerpust

Hcnonvzosams IIpU pCHICHUH MAaTEMAaTHYCCKUX 3aJiad, UX 000CHOBAHHH U IMPOBEPKE HaWJICHHOTO peICHUA
3HaHHUC O:

- OCHOBHBIX TCOMCTPHUYCCKUX IMOHATUAX: TOUKA, IIpsAMad, IJIOCKOCTb, JIYY, OTPC30K, JIOMaHas,
MHOT'OYT'OJIbHHK;

- OTIpe/IeTICHNUH YyIiia, OMCCEKTPHUCHI YIila, CMEKHBIX M BEPTUKAJIBHBIX YTJIOB;

- CBOMCTBaX CMEXHBIX U BEPTHKAJIBHBIX YTJIOB;

- OTpe/IeTICHUH PaBEHCTBA FEOMETPUUECKUX (PUTYp; MPU3HAKaX PAaBEHCTBA TPEYTrOJbHUKOB; -
TreOMETPUUECKUX MECTAaX TOUEK; OMCCEKTPHCE YIila U CePEeMHHOM MEPIEHAUKYISIPE K OTPE3Ky Kak
F€OMETPUUYECKUX MECTax TOYEK;

- OIpEeJIeICHUH MapajljIeNIbHbIX IPSIMbIX; IPU3HAKAX M CBOMCTBAX MApAJIJICIbHBIX MPSIMbIX;

- aKCHOMe NapaJuIeIbHOCTU U €€ KpaTKON UCTOPHH;

- popmysie CyMMBI YIJIOB TPEYTOJIbHUKA;



- OIIPECIICHUH U CBOMCTBAX CPEAHEH JINHUM TPEYroJIbHUKA; - TeopeMe Daneca.

- [IpuMeHATh CBOMCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PEILICHUU 3aad4;

- HaAXOJUTh B KOHKPETHBIX CUTYallUsIX PABHBIC TPEYTOJbHUKH U JOKA3bIBATH X PABEHCTBO;
- YCTaHABJIMBATH NAPAJUICIBHOCTb MIPSIMBIX M IPUMEHATH CBOWCTBA APAJUICIBHBIX IPSAMBIX;
- IPUMEHSATH TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

- HCII0JIB30BaTh TEOPEMY O CpeHEH TMHUU TpEyrojbHUKA U Teopemy Dalieca npu pelieHuu 3a1ay; -
HAXOJUTh PEIICHUS «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOJIB3YIOTCS
MaTeMaTUYECKUE CPECTBA;

- co30asams MPOIYKT (pe3yNbTaT MPOSKTHOW AEATEIBHOCTH), U1 U3YYCHHS U ONMCAHUS KOTOPOTO

HCIIOJIB3YIOTCA MATEMATUYCCKUC CPCACTBA.

8-ii ki1ace. Anredpa

Hcnonvzosams IIpU pCHICHNH MAaTEMAaTUYCCKUX 3aJiad, UX 000CHOBAHUHU H IMIPOBEPKEC HaWUJICHHOTO peICHUA
3HAaHHUC O.



anredbpanveckoi Jpodu; OCHOBHOM CBOWMCTBE ApOOH;
NpaBUiIax JACHCTBHIA C aNTreOpandecKuMu IpoOsiMHU;
CTENEHSX C LICJIBIMU ITOKA3aTeNIIMU U UX CBOMCTBAX;
CTaHJIaPTHOM BUJE Yucia; QYHKIUAX Y = Vx, ¥y =k,

UX CBOMCTBaX U rpadukax;
X

- IOHSATUH KBAJPaTHOTO KOPHS M apu(METHUECKOrO KBaIPATHOT'O KOPHS;

- cBOMCTBaX apu(METHUECKUX KBaIPATHBIX KOPHEH;

- pynkun x0y , e€ cBoiicTBax u rpaduke;

- hopmyne st KOpHEH KBaAPAaTHOTO YpaBHEHUS;

- TeopeMe Buera nis npuBe1€HHOrO U 001Ero KBapaTHOTO YpaBHEHMS;

- OCHOBHBIX METO/IaX PELICHMSI LIEIbIX PAllMOHAIBHBIX YPaBHEHUI: METO/IE Pa3JIOKEHUSI HA MHOXKUTEIU U
METO/IC 3aMCHEI HEM3BECTHOM;

- METO/I€ pellIeHusl APOOHBIX PAIllMOHATbHBIX YPaBHEHUN;

- OCHOBHBIX METO/IaX PEUICHHS CUCTEM PallMOHABHBIX YpaBHEHUI.

- Cokpamath anredpanueckue apoou;

- BBITIOJIHATH apuPMeTHUUECKUe ACUCTBUS C aNredpandecKuMu Ipo0sMu;

- HCII0JIb30BaTh CBOMCTBA CTENEHEH C LIEJIbIMU MTOKA3aTEeNSIMU [IPU PELIEHUHN 33]1aY;

- 3aIMCBIBATh YMCJIa B CTAHJAPTHOM BUJE;

- BBITMIOJIHATD TOXK/IECTBEHHbIE TPe0Opa30BaHUs PAlMOHANBHBIX BBIPAKEHUH; - CTPOUTH rpauku GyHKIUH
y= VX, ¥ =t_ y ucnonbsosats ux csoiicTsa IIPU PELIeHUH 3ajay;

X

- BBIYHCIIATH apuMeTUYeCKre KBapaTHbIe KOPHHU;

- IPUMEHSATH CBOMCTBA apH(PMETHIECKNX KBAIPATHBIX KOPHEW NIPU PEIICHUH 3a/1a4;

- ctpouTh rpaduk ¢pyHkuuu x0y M UCHOIB30BaTh €ro CBOMCTBA MPU PELICHUH 337ay;

- pemiath KBaJpaTHbIE YPaBHEHUS;

- IPUMEHATH TeopeMy Bueta npu pemenun 3aiay;

- pemath 1enble palluoOHaAIbHbIE YPaBHEHUS METOJIOM Pa3JIOKEHUsI HA MHOXKHUTEIN U METOI0M 3aMEHBI
HEU3BECTHOI; - pemaTh IpoOHbIe YPaBHEHHUS; - pelIaTh CUCTEMbI PAllMOHANBHBIX YPaBHEHUN;

- pemaTh TeKCTOBbIE 3aJ]au C MOMOIIIbIO KBaIPATHBIX M PAllMOHAJIBHBIX YPAaBHEHUN U X CUCTEM; -
HaXOJIUTh PEIICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 33124, B KOTOPBIX UCTIOIb3YIOTCS
MaTeMaTU4YeCKUe CPeICTRa;

- CO03/1aBaTh MPOJYKT (pe3ysIbTaT MPOEKTHOW AEATEIbHOCTH), U1 U3YYSHHS U ONUCaHUs KOTOPOTro

HCITOJIB3YIOTCA MaTEMAaTUYCCKUEC CPCACTBA.

8-i kaacc. I'eomerpus

Hcnonvzosamos IIpU pCHICHUN MATECMATUYCCKUX 3a/1a4, UX 000CHOBAaHHH U IIPOBEPKEC HalJIEHHOTO peHICHUA
3HaHHUC O:



- OIpeAEIeHUH NapajjiesorpaMmma, poMoa, IpsMOYroJIbHUKA, KBAApaTa; UX CBOMCTBAX M MpPU3HAKaX;

- OIIPENICIICHUH TPAIELIUK; JIEMEHTaX TPAleMK; TEOPEME O CPEIHEN JINHNUU TpalleLuy;

- OIIPENIEIICHUH OKPYKHOCTH, KPYra U UX 2JIEMEHTOB;

- TeopeMe 00 U3MEPEHUHU YIJIOB, CBSI3aHHBIX C OKPY’KHOCTBIO;

- OIIPECIICHUH U CBOMCTBAaX KacaTeJIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JBYX KacaTeIIbHBIX,
IIPOBEIEHHBIX U3 OJHOU TOUKH;

- OIIPECIICHUH BIIMCAHHOM U ONMCAaHHOM OKPYKHOCTEH, UX CBOMCTBAX;

- OTIpEe/ICTICHUN TPUTOHOMETPUUECKHE (PYHKIIMU OCTPOTO yTJia, OCHOBHBIX COOTHOILICHUH MEXTy HUMH;
IpuémMax peleHus IpsMOYTOJIbHBIX TPEYTOJIbHUKOB;

TPUTOHOMETPUUYECKUX (PYHKLUAX yIiaoB oT 0 10
180°; Teopeme KOCMHYCOB M TEOPEME CHHYCOB;
npuémax pelieHus IPOU3BOJIbHBIX TPEYTOJbHUKOB;

dopmMyax st IUIOIIAAN TPEYroJIbHUKA, apajljiesiorpaMMa, TPaneluy;
teopeme [Tudaropa.

- [IpuMeHsATh MPU3HAKU U CBOWCTBA MapajuiejorpaMmma, pomoa, mpsMOyroJIbHUKA, KBaapaTa P PeIICHUN
3az1ay;

- pemaThe IPOCTEUIINE 3a/1a4U Ha TPANICLHIO;

- HAXOJUTh TPAJyCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPYKHOCTBIO; YCTAHABJIMBATh UX PABEHCTBO;

- IPUMEHATh CBOMCTBA KACATEIBHBIX K OKPYKHOCTH IIPH PELICHUM 3a/1a4;

- pemaTh 3a/1a4d Ha BIIMCAHHYIO U OITMCAaHHYIO OKPYKHOCTB;

- BBINOJIHATh OCHOBHBIE T€OMETPUUYECKHUE MOCTPOECHUS C TIOMOIIBIO IUPKYJIS U JIMHEHKH;

- HaXOJMUTh 3HAUYEHUS] TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOro yriia 4yepe3 CTOPOHBI MPSMOYTOJIBHOTO
TPEYroJbHHKA,;

- IPUMCHATH COOTHOIICHUA MCKAY TPUTOHOMCTPHYCCKUMHA q)YHKHI/ISIMI/I Ipu pCIICHNH 3a1a4; B HaCTHOCTH,
110 3HAYCHUIO O,Z[HOI71 nus3 (I)YHKI_[I/Iﬁ HaxXOoJUTh 3HAYCHHUA BCCX OCTAJIbHBIX,

- peliaTh NpAMOYT'OJIbHBIC TPCYT'OJIbHUKH,

CBOJIUTH pabOTy C TPUTOHOMETPUUYECKUMH QYyHKIMsIMH yriaoB oT 0 10 180° k cirydaro OCTpBIX YIJIOB;
- IPUMEHSATH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB IIPU PEIICHUH 33/1a4;

- pemaTh MPOU3BOJIbHBIC TPEYTOIBHUKH;

- HaXOWTh TUIOMIA/INA TPEYTOJIHHUKOB, TTAPAIIEIIOTPaMMOB, TPATICIIHIA;

- IpUMeEHsTH Teopemy [ludaropa npu pemennn 3amgad;

- HaXOAUTh MPOCTEHIINE T€OMETPUUECKUE BEPOSITHOCTH; - HAXOIUTh PELICHUS GKU3HEHHBIX)
(KOMIIETEHTHOCTHBIX ) 3371a4, B KOTOPBIX UCHOJIB3YIOTCS MaTeMaTHUECKUE CPEJICTBA;

- CO03/1aBaTh MPOJYKT (pe3ysIbTaT MPOEKTHON AEATENbHOCTH), U1l U3YYSHHS U OMUCaHUS KOTOPOTro

HCITOJIB3YIOTCA MaTEMAaTUYCCKUEC CPCACTBA.

9-ii kn1ace. Aaredpa



Hcnonvzosams IIpU pCHICHUH MaTEMAaTHYCCKUX 3aJiad, uX 000CHOBAHHH U ITPOBEPKE Haﬁ,[[eHHOFO peUICHUA
3HaHHUC O:

- CBOMCTBAaX YUCIIOBBIX HEPABEHCTB;

- METO/IaX peUIeHUs] TUHEHHBIX HEPABEHCTB;

- CBOMCTBaX KBaJ[paTUYHON (DYHKIIMH;

- METO/IaX PeLICHHs KBAJPaTHBIX HEPABEHCTB;

- METO/I€ MHTEPBAJIOB JIJIsl PELICHHS PAllMOHAILHBIX HEPABEHCTB;

- METO/IaX PEUIECHHsI CHCTEM HEPABEHCTB;

- cBoiicTBax U rpaduke Gpynkuun xOny mpu HaTypalbHOM n;

- ONPENICIICHUU U CBOMCTBAX KOPHEW CTENEHU N;

- CTEMEHSX C PallOHATbHBIMU MOKA3aTEeNIIMU U UX CBOMCTBAX;

- ONPEJIeTICHUH U OCHOBHBIX CBOMCTBAX apudmerndeckoii mporpeccuu; hopMyiie s HaXO0KACHUS CyMMBbI
€€ HECKOJIBbKUX MEPBBIX WICHOB;

- ONPEJIETICHUH U OCHOBHBIX CBOMCTBAX T€OMETPUUECKOM Mporpeccuu; hopmyiie A HaXO0XKACHUS CyMMBbI
e€ HECKOJIbKUX TEPBbIX YJICHOB;

- popmyre st CyMMbI O€CKOHEYHOH T€OMETPUUYECKOM MPOTrPECCUr CO 3HAMEHATEIeM, MEHBIIINM I10
MOJTIYJIFO €TUHUIIBL.

- cnonp30BaTh CBOWCTBA YUCIIOBBIX HEPABEHCTB LISl TPE0Opa30BaHUsl HEPABEHCTB; - JI0KA3bIBATh

HpOCTGﬁH.IPIG HCPaBCHCTBA,

peuaTtb JIMHEITHBIE HCpPaBCHCTBA,

CTPOUTH rpapuK KBaJpaTUUHON (PYHKLIMU U HCIIONB30BaTh €ro MPH PEIICHNUH 33]1aY;
penaTth KBaJipaTHbIE HEPABEHCTBA,;

pemaTh panroHalbHbIE HEPABEHCTBA METOJOM HHTEPBAJIOB;
pelaTb CUCTEMBI HEPABEHCTB;

- crpouTh rpaduk pyHkuun xOny mpu HaTypalbHOM N U UCHOJIB30BaTh €0 MPU PELICHUH 33/1a4; -
HaXOJWUTh KOPHU CTEIIEHHU N;

- HCIOJIb30BaTh CBOMCTBA KOPHEW CTETIEHH N NMPH TOKIECCTBEHHBIX ITPE0Opa30BaHUsAX;

- HaXOJIUTh 3HAYECHHUsI CTENICHEN C pallMOHAIbHBIMU I0KA3aTENISIMU; - PEIIaTh OCHOBHBIE 337ja4l Ha
apu(METHUECKYIO0 U TEOMETPUUECKYIO TPOIPECCUH;

- HaXO0JUTh CYMMY OeCKOHEUHOI FGOM@TpPI‘I@CKOfI IpOrpeCcCruu CO 3HAMCHATCIIEM, MCHBIIUM 110 MOJYJIIO
CUHUIIBI,

- HaXOJIUTh PELICHHUS «OKH3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX UCTIOIB3YIOTCS
MaTE€MaTUYECKHE CPECTBA;
- CO3/1aBaTh MPOJIYKT (pe3yabTaT MPOCKTHOM EATETLHOCTH), IJIs1 U3YUCHHS U OMMCAHHUST KOTOPOTO

HCIOJIB3YIOTCA MATEMATUYCCKUEC CPCACTBA.

9-ii kaacc. I'eomerpus



Hcnonvzosams IIpU pCHICHUH MaTEMAaTHYCCKUX 3aJiad, uX 000CHOBAHHH U ITPOBEPKE Haﬁ,[[eHHOFO peUICHUA
3HaHHUC O:

- IpU3HAKax MOA00HS TPEYroJbHUKOB;

- TEOpEME O MPOINOPLIUOHAIBHBIX OTPE3KAX;

- CBOMCTBE OMCCEKTPUCHI TPEYrOJIbHHKA,

- IPONOPLMOHAIBHBIX OTPE3KaxX B MPSMOYTOJIbHOM TPEYTOJIbHUKE;

- IPONOPLIMOHAJIBHBIX OTPE3KaX B KPYre;

- TeopemMe 00 OTHOLIEHUH IUIOMAAeH OJOOHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBaX NMPaBWJIbHBIX MHOTOYTOJIBHUKOB; CBSI3U MEX/ly CTOPOHOM ITPABUIBHOIO MHOTOYT'OJIBHUKA U
paarycaMu BOMCAHHOI'O U ONKUCAHHOTO KPYTOB;

- OTIpEe/ICTICHUN JITMHBI OKPYKHOCTH U (pOpMYIIe IJisi €€ BEIYUCIICHUS;

- (popmyIe mIomaau NpaBUIbLHOIO MHOTOYTOJIbHUKA;

- OTIpe/ICTICHUN TUTOIIAAN KpyTra U popmyie s € BEIYUCIeHUs; (OpMyIie sl BBIYUCICHHUS TUTOIAaeh
yacTel Kpyra;

- IpaBUJIC HaXO0XJIEHUS] CYMMBbI U Pa3HOCTH BEKTOPOB, IPOU3BECHUS BEKTOPA Ha CKAJIP; CBOICTBA ATUX
onepanui;

- OIIPEJICTICHUH KOOPAMHAT BEKTOpAa U METOJIaX UX HaXO0XKJICHUS;

- IpaBUJIC BBINIOJIHEHUH onepaluii HaJ BEKTOpaMH B KOOPAMHATHON Gopme;

- ONpeETICHUN CKAIIPHOTO MPOU3BEIEHHS BEKTOPOB U (hOpMYyJIe Ul €ro HaXOXKACHUS;

- CBSI3U MEX]ly KOOpJIMHATaMH BEKTOPOB M KOOPJIMHATaMH TOYEK;

- BEKTOPHBIM U KOOPAMHATHBIM METO/IAX PELUICHHS T€OMETPUUECKHX 3a1a4

- popmynax 00bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYp: Hapaienenumnea, Kyoa,
mapa, UINHAPa, KOHYyca.

- [IpyuMeHATh NpU3HAKHU 1101001 TPEYrOJIbHUKOB IPU PEIICHUH 3a/1a4;

- pemarh NpoCTENIINE 3aJa4l HAa IPONOPLIMOHAIIBHBIE OTPE3KH;

- pemarth NpocTeine 3ajauy Ha IPaBUIIbHbIE MHOTOYTOJIbHUKY; - HAXOAUTD JUINHY OKPY>KHOCTH,
IUIOIIA/lb KpyTra U €ro 4acTel;

- BBIIIOJIHATH OII€pallvui Hal BEKTOpAaMHU B FeOMeTpH‘{CCKOﬁ u KOOpI[PIHB.THOfI (l)opMe;



HaxXOJUTh CKAJIAPHOC MPOU3BECACHNUEC BEKTOPOB U IPUMCEHATH €0 JJII HAXO0XACHU Pa3JINIHbIX
rCOMECTPHUICCKUX BCINYHH,
- p€miaTb rCOMETPUICCKUC 3a/]la4 BEKTOPHBIM U KOOPJAWHATHBIM METOAOM,

- IPUMEHSATh TeOMETpUYECKHe NMPeoOpa3zoBaHus IJIOCKOCTU MPU PEIICHUN T€OMETPUUECKHX 3a1a4; -
HAXOJUTh 00BbEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX FEOMETPHUECKUX (UTYp: MMapallienenumnesa, Kyoa,
11apa, LMJIUHAPA, KOHYCa;

- HAXOJIUTh PELICHUS «OKM3HEHHBIX» (KOMIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX UCIOJIb3YIOTCS
MaTeMaTU4YECKue CPeACTBa;
- CO3/1aBaTh MPOJYKT (pe3yabTaT MPOCKTHOM EATEIbHOCTH), Il U3YUCHUS U OMKMCAHUS KOTOPOTO

HCIIOJIB3YIOTCA MaTEMaTUYCCKUE CPEACTBA.

PeryasTuBubie YY/I:

5-6-11 KJ1acenl

— CaMOCTOSTENbHO OOHAPYXKUBATh U (OPMYJINPOBATH YUEOHYIO IPOOIEMY, ONPEAEATh Lielb yueOHO
NeSITeIbHOCTH, BEIOUPATh TEMY IIPOCKTA;

— BBIABUIaTh BEPCUU PELICHUs IPOOIIEMbl, 0CO3HABATh (M MHTEPIIPETUPOBATH B CIIy4ae HEOOXOIUMOCTH)
KOHEUYHBIN pe3yNbTaT, BRBIOUPATh CPEICTBA TOCTHIKECHUS TIETTU U3 MTPEIOKEHHBIX, & TAK)KE UCKATh UX
CaMOCTOSTEIIbHO;

— COCTaBJIATh (MHAMBUAYaAJIbHO WM B IPYIIIE) IUIaH PELIeHUs Ipo0aeMbl (BBIIOJIHEHHS TPOEKTa); —
paborTas 1o IUIaHy, CBEpPATh CBOM JIEHCTBUS C LIETIbIO U, IPU HEOOXOIUMOCTH, UCIPABIIATH OLIHMOKU
CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIAH);

— B JUAJIOTe C YUUTCJIICM COBCPIHICHCTBOBATH CaAMOCTOSATCIILHO BLIpa6OTaHHBIe KPUTCPpUH OLCHKU.

7-9-i1 kjacchl

— CaMOCTOSTENbHO OOHAPYXKHUBATh U (POPMYJIMPOBATH MPOOIEMY B KJIACCHOW M MHAUBUAYAJIbHON ydeOHOM
JESATEIHOCTH;

— BBIABUTaTh BEPCUU PELICHUs IPOOIeMbl, 0CO3HABAaTh KOHEUHBIN pe3yibTaT, BHIOUpATh CpeACcTBa
JOCTHKEHUS 1IeJTU U3 TPEUI0KEHHBIX UM UX UCKAaTh CAMOCTOSTEIbHO;

— COCTaBJIATh (MHAMBUAYAIBHO WIN B TPYIIIE) IUIaH pelIeHus: IpoOieMbl (BBIIOIHEHUSI IPOEKTA);

— oI0MpaTh K KX 10 poodsieme (3a/1aue) aIeKBaTHYIO € TEOPETHUECKYIO MOJIETh;

— paboTas o MpeAaoKEHHOMY HJIK CaMOCTOSITENIbHO COCTaBICHHOMY IIJIaHy, UCIOIb30BaTh HAPSAIY C
OCHOBHBIMH U JOMOJHUTENBbHBIE CPECTBA (CIIpaBOYHAs JIUTEPATYpa, CI0XKHbBIE TPHOOPHI, KOMITBIOTED); —
IUTAHUPOBATh CBOIO MHAMBUAYAIBbHYIO 00pa30BaTeNIbHYIO TPAEKTOPHUIO;

— paboTaTh O CAaMOCTOSTENILHO COCTABIEHHOMY IIJIaHY, CBEPSISICH C HUM U C LENbIO JeSITeIbHOCTH,
UCIPABIIsAs OMKOKHU, UCTIOIB3YsI CAMOCTOSATENBHO M01I00paHHbIe Cpe/IcTBA (B TOM uncie u nTepHer); —
CBOOOJTHO MOJI30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLEHKH U CAMOOLIEHKH, UCXOAS U3 LENU U
UMEIOUINXCS KPUTEPUEB, Pa3Inyas pe3yibTaT U COCOObI 1eHCTBUI;

— B XO/I€ MIPE/ICTaBJICHUS MMPOEKTa J1aBaTh OLIEHKY €ro pe3ysbTaTaM;

— CaMOCTOSTENbHO OCO3HABATH MPUYMHBI CBOETO yCIleXa WM HeycleXa U HaXOAUTh CIIOCOOBI BBIXO/A U3

CUTyAallMHU HEYCIIEeXa;



— YMETb OLIEHUTH CTEIICHb YCIEIIHOCTH CBOCH MHIMBUAYATbHONW 00pa30BaTeIbHON AEATEIILHOCTH; — J1aBaTh
OLICHKY CBOMM JINYHOCTHBIM KaueCTBaM M YEpTaM XapakTepa («KakoB 51»), ONPEAEIATh HapaBICHUS

CBOCT'O pa3BUTHUA («KaKI/IM s X041y CTaTb», «4TO MHEC IJIAA 9TOT'O HA10 C,I[eJ'IaTB»).

Cpedcmeom ghopmuposanus peryasITUBHBIX Y'Y [] ciykaT TEXHOJIOTHS MPOOJIEMHOT0 IMAIora Ha dTare
HU3YUCHUS HOBOT'O MAaTCpUalia U TCXHOJIOIUs OLUCHHUBAHUA O6pa30BaTeHBHBIX [[OCTI/I)KGHI/II;'I (y‘-Ie6HBIX
YCIIEXOB).

Ilo3uaBaTeabunle YY/I:

5-9-ii Kj1acCchl — aHAIM3UPOBATh, CPABHUBATH, KJIACCU(UIIMPOBATH U 0000II1aTh
(baxThI U SIBIICHUS;

— OCYIIECTBIISITh CPAaBHEHUE, CEPHAIIMIO M KJIACCHU(DUKAIINIO, CAMOCTOSITEIIBHO BRIOUPAsi OCHOBAHUS U
KPUTEPHH ISl YKa3aHHBIX JIOTUYECKUX OTEPAIlHii; CTPOUTh KIACCUPUKAIMIO TYTEM JUXOTOMHYECKOTO
JienieHus (Ha OCHOBE OTPHIIAHUS);

— CTPOUTH JIOTHYECKH 0OOCHOBAHHOE PACCYXICHUE, BKIIIOYAIOIIEE YCTAHOBICHUE TPHYUHHOCIICACTBEHHBIX
CBSI3CH;

— CO371aBaTh MaTeMaTHYECKUE MOJICIIH;

— COCTaBJIATh TE€3UCHI, PA3JIMUHbIE BUABI IIJIAHOB (IIPOCTBIX, CIIOKHBIX U T.11.). [IpeoOpa3oBbIBaTh
UH(OPMALIKIO U3 OJJHOTO BU/IA B IPYTrOH (TaOJIHILy B TEKCT, IMAarpaMMy H Ip.); — BBIYUTHIBATH BCE YPOBHU
TEKCTOBOH MH(OpPMAIIHH.

— YMETb OIpENeNATh BO3MOXKHbIE HICTOUHUKU HEOOXOJMMBIX CBEIEHUH, TPOM3BOIUTH MOMCK UH(OpMALIUH,
aHaAJIM3UPOBATh U OLIEHUBATh €€ TOCTOBEPHOCTD.

— MOHMMas O3UIIUIO IPYroro YeJI0OBeKa, pa3inyaTh B €r0 peUn: MHEHHUE (TOUKY 3pEHHs), I0Ka3aTeIbCTBO
(aprymeHThl), (hakThbl; TUIOTE3bl, AKCHOMBI, TEOpUH. [1J1 7TOro caMoCTOSTEILHO HCTIOJIb30BATh
pas3yIn4HbIe BU/bI UTEHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTENIbHOE, TIOUCKOBOE), TPUEMBI
CIIyIIaHUS. — CaMOMY CO3/aBaTh UCTOUYHUKH MH(OPMALIUK Pa3HOTO TUIA U JIJISl pa3HbIX ayJAUTOPUH,
coOnroaaTh HHGOPMALIMOHHYIO TUTUEHY U MTpaBUia HH()OPMALIMOHHON O€3011acCHOCTH;

— YMCTBb UCIIOJIB30BATh KOMIIBIOTCPHBIC U KOMMYHUKAITUOHHBIC TEXHOJIOTUU KaK UHCTPYMCHT JIA
JOCTHIXCHHS CBOUX IICJ'ICI7L YMmeTs BI)I6I/IpaTB AZICKBATHBIC 3a1a4€ HHCTPYMCHTAJIbHBIC

mporpaMMHOaNIiapaTHbIC CPEACTBA U CCPBUCHI.

Cpeocmeom ghopmuposanus no3HaBatenbHbIX Y'Y [l ciayxar yueOHBINH MaTepHall U MPEXkK e BCETO

MPOIYKTUBHBIE 3aJJaHUs yueOHMKa, TO3BOJISIIOIINE IPOABUTATHCS MO BCEM LIECTH JTMHUSIM Pa3BUTHSL.

1. Vcnonp3oBaHuE MaTeMaTUYECKUX 3HAHUN IS PEILIEHUS Pa3InYHbIX MATEMAaTUYECKHUX 3a]1a4 U OLIEHKHU
ITOJIyYEHHBIX PE3YJIbTATOB.

2. COBOKYIMHOCTh YMEHHUH IO UCIOJIL30BAHUIO JOKA3aTEIILHON MaTeMaTHYECKOW peyHn.
3. COBOKYITHOCTh YMEHHUH 110 paboTe ¢ nHpOopManueH, B TOM YHCIIC U C PA3IMYHBIMA MAaTEMATHIECKUMU

TCKCTaMH.

4. YMeHus UCTIONIb30BaTh MATEMaTHYECKUE CPEACTBA ISl U3YyUCHHS M OMMCAHUS PEaIbHBIX MPOIECCOB U
SIBJICHUH.

5. He3aBucumocTs u KPUTHUYHOCTDb MBIIIJICHUA.



6. BoJist 1 HACTOMYUBOCTD B JIOCTUXKEHUHU LEJIH.

KomvyHnukaTupHble YV JI:

5-9-i1 Ki1acenl

— CaAMOCTOSITETILHO OPTraHU30BBIBATh YI€OHOE B3aMMOJICHCTBHUE B IPpyIIIE (OMPEIesITh 00IIre TeH,
JIOTOBAPUBATHCS IPYT C APYTOM U T.1.);

— OTCTauBasi CBOIO TOYKY 3PECHHUS, TPUBOUTH APTYMEHTBI, IOJATBEPKIas MX (haKTaMu;

— B TUCKYCCUU YMETh BBIIBUHYTh KOHTPAPTYMEHTHI;

— YYUTBCSI KPUTUIHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM ITPU3HABAThH OIMTMOOYHOCTH CBOETO
MHEHHUSI (€CJTM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MOHUMAsI TTO3ULIUIO IPYTOTO, PA3INYATh B €r0 PeYU: MHEHHE (TOUKY 3PEHHSI ), TOKA3aTEIbCTBO

(aprymenTsl), GakThl; THIIOTE3bI, AKCUOMBI, TCOPUU;

— YMCTb B3TJIIHYTb Ha CUTyalluio C WHOM MO3UIUN U JOTOBApPUBATHCA C JIFOAbMUH MHBIX HO3I/IIII/H>'I.

Cpeocmeom ghopmuposanuss KOMMYHUKATUBHBIX Y Y J] Ciry’KaT TEXHOJIOTHS IPOOIEMHOTO JHajiora
(moOy>XJaroImuii ¥ MOABOASAIINIA HAJIOT) U OpraHU3amys padoThl B MAJIBIX TPYIIaX, TAK)KE HCIIOJIb30BaHHE
Ha ypOKax AJIEMEHTOB TEXHOJIOIUU IPOJLYKTUBHOIO YTEHUSI.

Coaep:xanue TeM yueOHOro npeamera «MaremaTuka.
MATEMATHKA 5 kaacce (170 yacoB).

1. HarypanbHble uncna u Hyib. Psin HaTypalibHbIX uncen. JleciTuuHas 3anuch, CpaBHEHHE, CII0KEHHUE U
BBIUATAHUE HATYPAJIBHBIX YHCEN. 3aKOHBI CIIOXKECHMSI. Y MHOKEHNUE, 3aKOHBI YMHOKEHHs. CTENEeHb ¢
HaTypallbHBIM IIOKa3aresieM. JlelieHre Halelo, AejieHue ¢ OCTaTkoM. Yucnossle BeIpakeHus. Pemenue
TEKCTOBBIX 33J1a4 apU(PMETHUECKUMU METOIaMHU.

2. N3mepenue BennuuH. [Ipsmas, myd, oTpe3ok. M3mMepeHne oTpe3KoB U METPUUECKUE €TUHHIIBI TUHBI.
[IpencraBieHne HaTypalbHBIX YUCEN HA KOOPAUHATHOM Jiyye. OKpYKHOCTb U KpYT, cdepa u map. YTisl,
U3MEPEHHE YIIIOB. TPEYroIbHUKY U 4eTBIPEXYrOJAbHUKY. [IpsimoyronpHbIi napamienenunen. Ilnomans
PSIMOYTOJIbHUKA, 00BbEM MPSIMOYTOJIBHOTO Napajuienenunena. Equauie! miomaam, o0bema, Macchl,
BpeMeHU. PelieHne TeKCTOBBIX 3a/1a4 apu(hMETHUECKUMH METOJaMH.

3. JlemuMocTh HaTypaidbHBIX Yrcen. CBOMCTBA M MPU3HAKH IEMUMOCTH. [IpoCThIe B COCTaBHBIE YNCIA.

Jenmurenu HatypaimbHOTO yncia. HanbGonpimmii o0mmii 1emuTenb, HanMeHbIIee 00IIee KpaTHoe.

4. O6bIkHOBEHHBIE 1poOu. [ToHaTHE TPOOH, paBEHCTBO ApoOeit (0cHOBHOE CBOICTBO 1pobu). [IpuBeneHue
npobeit k o0mmemy 3HameHaTeno. CpaBHEHHE, CII0KEHHUE U BBIYUTaHUE AP0oOei. 3aKOHBI CIIOKEHUSI.
YMHOXeHUE ApoOeit, 3akoHbl yMHOXKeHUs. Jlenenne npobeit. CMmemanabpie ApoOH U IEUCTBHS C HUMH.

[Ipencrasnenue npobeit Ha KOOpAMHATHOM Jiyde. Pemenne TeKCTOBBIX 3a1a4 apu(PMETHIECKUMU METOAaMHU.
5. [ToBTOpeHwue.

MATEMATMUKA 6 kaacc (170 yacos).



1.OTHOIIEHUS, TPOMIOPIIMH, TPOLIEHTHI. OTHOLICHUE YKCeN U Benu4ruH. Macirtab. Jlenenue uncnia B
3ajaHHoOM oTHoIIeHuu. [Iponopuuu. [Ipsimast u oOpaTHast mponopIHoHAIEHOCTE. [IoHSTHE O TIpOIIEeHTe.
3amaun Ha poreHThl. KpyroBeie quarpaMmel. 3a1auu Ha epedop BceX BO3MOXKHBIX BAPHAHTOB.

BeposiTHOCTE COOBITHS.

2.Ienwie uncia. OTpunarenbHbie Leibie yucia. [IporuBononoxkuoe yncio. Moaynp uucna. CpaBHeHHE
nenbix yrcen. ClIoKeHUe HENbIX Yucesl. 3aKOHEI CII0KSHHS LENBIX YhCcel. Pa3HOCTD LIENBIX YHCE.
[TpousBenenue nenbix yrcen. YacTHoe nenbix yncen. PacnpenenurenbHblil 3akoH. PackpeiTie ckoOOK u
3aKJII0YEHUE B CKOOKH. [IeHCTBUS ¢ cyMMaMM HECKOJIBKUX cllaraeMbIX. [IpeicraBiieHue menbix yucesn Ha
KOOPJMHATHOM OCH.

3.Parmonaneueie uncna. Otpunarensbusie qpodu. Pannonansaeie yncna. CpaBHEHHE PallMOHATIBHBIX YHCEIL.
CrnoxeHue 1 BEIUMTaHHUE ApoOei. YMHOKEHUE U JeneHne Apo0eil. 3aKOHBI CII0KEHUS M YMHOXKEHUSI.
CMemanHbie 1poOH MTPOU3BOJILHOTO 3HAKA. M300paxkeHne pariioHAIBHBIX YMCeNl Ha KOOPAUHATHOM OCH.
VYpaBHeHus. Pemienne 3a1a4 ¢ IOMOIIBIO YPaBHEHHM.

4.lecatuunblie 1poou. [loHATHE NOTOKUTENBHON NecATHUHOHN 1poOu. CpaBHEHHE MOJIOKUTEIbHBIX
JecATUYHBIX ApoOeil. CioxeHne 1 BhIUMTaHUEe AECATUUHBIX 1poOei. IlepeHoc 3amnsToil B moaoKuTeaIbHON
JECATUYHOM 1poOU. Y MHOKEHHE MOJOKUTEIbHBIX AECATUYHBIX ApoOeil. JleneHne Noa0KUTeIbHbIX

JEeCSITHUHBIX Apobeit. JlecaTnanbie 1poOu u mporeHTHI. [lecsaTiuanbie 1poou moboro 3Haka. [Ipubmmkenue
JECSITHYHBIX ApoOeid. [IpubnmkeHue CyMMBbI, pa3HOCTH, TIPOU3BECHUS M YACTHOTO JBYX YHCEI.

5.O0bIKHOBEHHBIE U JIeCTUYHBIE IpoOU. PaznoxkeHne monoxuTenbHO 0OBIKHOBEHHOH IpOOH B KOHEUHYIO
JECSITHYHYIO IPpO0b. beCKOHEUHbIE MepUOINIeCKIe IeCATUIHbBIE Tpoou. Hereproguieckre 0€CKOHEUHBIC
NepUOINYECcKre AecATHUHbIE Apoou. [nmuHa oTpeska. Jnuna okpyxHocTH. [Inomans kpyra. Koopannataas
ock. JlekapToBa cuctemMa KOOpAMHAT Ha MIIOCKOCTH. CTonbuaThie JuarpaMMbl U TpaduKH.

AJITEBPA 7 kaacc (136 yacoB).

1. Uucnossle BblpaxkeHUs. Beipaxkenus ¢ nepeMeHHbIMH. CpaBHEHHE 3HaUeHU BbIpaxkeHHil. CBolicTBa
NercTBUM Hal ynciaMu. ToxaecTBa. ToXIECTBEHHBIE MPEe0Opa30BaHuUs BRIPAKEHHM. Y PaBHEHHE U €T0
KopHHU. JInHelHOoe ypaBHEHHE ¢ 0JIHOM nepemeHol. Pemienne 3agau ¢ noMmomibio ypaBHeHui. CpenHee
apumeTHyecKkoe, pazMax U Moja MennaHa Kak cTaTUCTUYECKask XapaKTepUCTUKA

2. Uro Takoe pyHkuus. Beruncnenue 3HaueHuit GpyHkuu no popmyne. I'papuk ¢pyuxnuu. [psamas

MIPOIMOPLIMOHANIBHOCTD U €€ rpaduk. JInneliHas GyHKIUS U ee rpaduk.

3 Omnpenenenue CTENEHW C HaTypaJlbHBIM IOKa3aTelieM. Y MHOKEHUE U JieleHne creneHeil. Bo3enenue B
CTENEeHb MPOU3BeIeHU U cTeneHru. OTHOWIEH U €ro CTaHaapTHBINA BU. CI0KeHHE U BBIUYUTAHUE OJTHOWICHOB.
YMHO)XeHue O/HO4YJIeHOB. BblHeceHue oO0mero MHOXUTENs 3a CKOOKH. YMHOXEHHE MHOTrOWIieHa Ha
MHOTO4JIeH. Pa3nokeHre MHOTOUJIeHa Ha MHOKUTENH CITIOCOOOM TPYIITUPOBKH.

4, Bo3Benenue B kBajipaT CyMMBI B Pa3HOCTH JABYX BbIpakeHHI. Bo3BeneHne B KyO CyMMBI M pa3HOCTH
JBYX BBIPQXXEHUH. Y MHOKEHHE Pa3HOCTH JIBYX BBIP@KEHHUU HA UX CyMMy. Pa3nokeHne pa3HOCTH KBaJpaToOB
Ha MHOXKHUTEJH. PaznoskeHne Ha MHOKUTEH CYMMBI M pa3HOCTH KyOoB. [IpeoOpazoBanue enoro BEIpaKeHHs
B MHorouieH. lIpuMeHeHHe pa3TUYHBIX CHOCOOOB pa3lOoKEeHHUS Ha MHOXKUTEIH. MHOTOWIEH U ero
crangapTtHbii BuA. ClokeHHE W BBIYUTAHME MHOTOUYJIECHOB. YMHOXEHUE OJHOYJIEHA HAa MHOTOUJIEH.
Brinecenne oO0Omero MHOMKHTENS 3a CKOOKM. YMHOXKEHHE MHOrOYJIeHa Ha MHorowieH. PasziokeHue

MHOTOYJICHA HAa MHOYKHUTEJIN CIIOCOOOM TPYMITHUPOBKH. J{0Ka3aTeIbCTBO TOXKICCTB.



S. JluneliHoe ypaBHEHHE C JByMs TIEepeMEHHbIMU. [paduKk IUHEHHOrO0 ypaBHEHHS C JBYMS
nepeMeHHbIMH. CUCTEMBI JIMHEHHBIX ypaBHEHUH ¢ AByMs nepeMeHHbIMU. Criocod moactaHoBku. Criocod
cilokeHus. Penienue 3a1a4 ¢ MOMOLIBIO CUCTEM YPABHEHUM.

I'EOMETPUSA 7 kaacc (68 yacos).

1. HavanpHbIe TEOMETpUYECKUE cBeieHus. [IpocTeiimme reomeTpudeckue GUryphl: mpsMas, TOUKa,
OTpE30K, J1y4, yroi. [lonstue paBencrsa reomerpuyeckux ¢puryp. CpaBHEHHE OTPE3KOB H YIIIOB.
N3mepenne oTpe3koB, AnuHa oTpes3ka. M3mepenue yrios, rpagycHas mepa yriia. CMexxXHble U BEpTUKAJIbHbBIE

yIJIbL, UX cBOMCTBA. [lepneHauKyIspHbIe MPSMBIE.

2. Tpeyronbauku. Tpeyronsauk. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB. [lepreHaAuKymsap K IpsMOi.
Menuansl, OUCCEKTPUCHI U BBICOTHI TPEYyrojabHUKa. PaBHOOEAPEHHBIH TPEYroJbHUK U €0 CBOWCTBA.
3azayy Ha MOCTPOECHUE C TIOMOIIBIO LIMPKYJIS U TMHEUKH.

3. IapannensHble npsimble. [Ipu3Haku napayuieabHOCTH NPSIMbIX. AKCHOMa MapauleIbHbIX IPSIMBIX.
CaoiicTBa napamieiabHbIX NPSIMBIX.

4. CooTHOLIEHUS MKy CTOPOHAMHU U YIiaMH TpeyrojipHuka. Cymma yrioB TpeyrojabHuka. COOTHOLIEHHE
MEXy CTOPOHAMHM M yIJIaMH TpeyrosibHuKa. HepaBeHcTBO TpeyrosnbHuKa. [IpsmoyrosbHbie

TPEYTrOJIbHUKH, UX CBOMCTBA U IIPU3HAKK paBeHCTBA. PaccTosHue OT TOuku 10 npsmoil. Paccrosanue
MEXy NapajuielbHbIMU IpsMbIMU. [[ocTpoeHne TpeyroapHUKa M0 TPEM JIEMEHTAM.

5. [loBTopenue. Pemenue 3anay.

AJITEBPA 8 knacc (136 yacoB).

1. Anrebpanueckue npodu. [lonsitue anredpandeckoit 1podbu. OCHOBHOE CBOMCTBO aJire0pandecKoi
npobu. Cokparenue anredpandeckux apooeit. CiioxkeHne U BEBIUUTAHUE alNTreOpandecKux apooei.
YMHOXEHUE U JIeJieHne anredpandeckux apoodeil. Bozpenenue anredpandeckoi Apodu B CTENEHb.

[TpeoOpa3oBanue paMoHATBHBIX BeIpakeHui. OyHkuus y = k_ u e€ rpaduxk.

X

2. Pannonaneubie yucna. Uppanuonansasie uncna. KBagpatHeie KopHU. ApupMeTHIECKHMA
KBaJpaTHbI KOpeHb. YpaBHeHHE X2 = a. HaxoxxaeHue npuoOImkeHHbIX 3HAUEHUH KBAJAPAaTHOTO KOPHSL.
OyHKIUA Yy = VX nes rpaduk. KBagpatHblil kopeHb U3 npousBeeHus U Apoou. KBaapaTHblil KOpeHb U3
cTeneHu. BeiHeceHne MHOXKUTENA 3a 3HaK KOpHs. BHeceHne MHOXKUTENS 110/ 3HAK KOPHS.
ITpeoOpa3oBaHue BBIpAXEHU, COACPIKAIIMX KBAAPATHbIE KOPHU.

3. Henonnsle kBagpatHele ypaBHeHUs. DopMyiia KOpHEN KBaJApaTHOIO ypaBHeHUs. Pemenue 3a1ad ¢
MIOMOIIBIO KBaApaTHBIX ypaBHeHM. Teopema Buera. Pemenne npoGHO-palinoHaibHBIX ypaBHEHUH.
Permienue 3a1a4 ¢ MOMOIIBIO IPOOHO-PAIIMOHANBHBIX YpaBHEHUH. YpaBHEHHs ¢ TapaMeTpoM. 4.
HepasencrBa. CBolicTBa 4MCI0OBBIX HEPABEHCTB. CI0KEHUE U YMHOKEHHUE YMCIIOBBIX HEPABEHCTB.

[TorpemHocTh U TOYHOCTH M3MepeHuil. [lepeceuenne u o0beTMHEHNE MHOXKECTB. UHCIOBBIE TPOMEKYTKH.
Pemrenne HepaBeHCTB ¢ OHOM NTEpEMEHHOM. Penenne cucTeM HEPaBEHCTB ¢ OJTHOW ITEPEMEHHOM.
Jloka3arenbCTBO HEPABEHCTB.



5. Onpenenenye CTENEHU € LENbIM OTPULIATEIbHBIM ITOKa3aTeneM. CBONCTBA CTENEHHU C LIEJIBIM
nokaszareneM. CtannapTHelid Bu yrcna. COOp U rpynnupoBKa CTaTUCTHUECKUX JaHHBIX. HarnmsaHoe
IpeJCTaBICHUE CTaTUCTHUECKON HHpopManuu. [lucnepcus U cpeiHee KBaJIpaTHYHOE OTKIOHEHHUE.

6. [ToBTOpeHwue.

I'EOMETPUSI 8 kaacc (68 yaco).

1. YetbipexyronbHUKU. MHOTOYrOJbHUK, BBITYKJIbI MHOTOYI'OJIbHUK, YETBIPEX YT OJIbHUK.
[Tapannenorpamm, ero cBoiicTBa u npusHaku. Tpanenus. [IpsMoyroabHuK, poM0, KBaJpaT, UX CBOWCTBA.

OceBasg u LHECHTpaJIbHAasA CUMMCTPHHU.

2. HJ'IOH_IaI[B. Ilousrue Iiomaay MHOI'OYI'OJIbHHUKA. HJ'IOH_Ia,Z[I/I MMpAMOYT'OJIbHUKA, ITapaJlICIoOrpaMma,

TpeyrojbHuKa, Tpanenuu. Teopema [ludaropa.

3. [Tono6usie Tpeyronsuuku. [lonodusie Tpeyronsuuku. [IpusHaku nogo0us TpeyronbHukoB. [Ipumenenue
110100131 K JI0Ka3aTeIbCTBY TEOPEM U pelIeHuo 3a1a4. CUHYC, KOCUHYC M TAaHI'€HC OCTPOTro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

4. OkpyxHOCTb. B3auMHOe pacnonoxeHue npsmMou u okpyxHocTu. KacarenbHas K OKpYKHOCTH, €€
CBOMCTBO M npu3Hak. LleHTpanpHble 1 BIMCaHHbIE yIiIbl. YeThlpe 3aMedaTebHbIe TOUKH TPEYTrOJIbHUKA.

Bnucannas u onucaHHas OKpYKHOCTH.

5. [ToBrOpenwue. Pemenne 3anay.
AJITEBPA 9 xaacc (136 yacoB).

1.IToBTOpenue. PanmonanbHble HEPAaBEHCTBA U UX CUCTEMBI. JIMHEWHbIE U KBa/IpaTHbIE HEPABEHCTBA
(moBTOpenue). ParmonanbHOE HepaBeHCTBO. MeTo1 MHTEepBaIoB. MHOXKECTBA U ONEpaIlii Hal HUMH.

Cucrema HepaBeHCTB. PerieHne cucTeMbl HEpPaBEHCTB.

2. ®ynxnus. CpoiictBa pyHkumii. KBagpaTHblil TpexuseH. Pa3inoxkeHne KBapaTHOrO TpeXwieHa Ha 2
MHoOkuTenu. KBaapatuunas ¢pyHknus, ee rpaduk u ceoiictBa. ['paduku pyHkuusiy =ax +n uy =
2 na(x—m) .Iloctpoenue rpaduka kBagpatndHoi GpyHKuu. CTeneHHas GyHKIHUS.
Oynkuus y = x . Kopens -1 crenenu.

3. Llenoe ypaBHeHuUe U ero KOpHU. [[poOHBIE palloHaNbHbIe ypaBHEHUS. PerieHre HepaBeHCTB BTOPOit
CTEIIEHU C OJITHOM NEpEMEHHOM. PelieHne HepaBeHCTB METOJOM HHTEPBaJIOB. HekoTOpbIE MpreMBl

peUICHUs ICIIbIX ypaBHeHHfI.

4. YpaBHeHHUs ¢ ABYMsI IEpeMEHHBIMU U ero rpaduk. ['padudeckuit cnocob pemeHust CucTeM ypaBHEHHH.
Pemenne cucreM ypaBHeHUI BTOpOM cTeneHu. Penienune 3a1a4 ¢ MOMOIIBbIO CUCTEM YPaBHEHUIN BTOPOMH
crenienu. HepaBeHcTBa ¢ AByMs nepeMeHHbIMU. CUCTEMBI HEPABEHCTB C IBYMS [T€PEMEHHBIMHU.
HekoTtopsle mpueMsl peleHus CUCTEM YPaBHEHUN BTOPOU CTEIIEHU C JBYMS IIEPEMEHHBIMU.

5. [Iporpeccun. Yucnoras mocienoBaTeabHOCTh. CITOCOOBI 3aJaHUsT YUCITIOBBIX TIOCIIE0BATEIHHOCTEH
(aHaTUTHYECKUI, CIIOBECHBIN, peKYyppeHTHBIH). CBONCTBA YMCIIOBBIX MOCIEA0BATEILHOCTEH.
Apudmernueckas nporpeccus. @opmyna n-ro wieHa. DopMmyna CyMMbl 4WIEHOB KOHEUHOM

apudmeTnyeckoi mporpeccuu. XapakTepucTHuecKoe cBoicTBO. [ eomeTpruueckas nporpeccus. @opmyna
nro wieHa. @opMyna CyMMbl YWIEHOB KOHEUHON T€OMETPUUECKOI Mporpeccuu. XapaKTepuCTUIECKOe
cBoiicTBO. [Iporpeccun u 6aHKOBCKHE pacyeThI.



6. DieMeHTHl KOMOMHATOPUKHU, CTATUCTUKU U TeopuH BeposTHocTell. KomOunaTtopusie 3agaun. [Ipasuiio
ymHoxenusi. @akropuan. [lepecranosku. I'pynnuposka uadopmarun. O6mwmii psia qanaeix. KpaTHOCTb
BapuaHThl u3MepeHus. TabauuHoe npeacraBieHne nHdopmanun. Yactora BapuanTsl. I'paduueckoe
npencrasiaeHue nHpopmanuu. [lonuron pacnpenenenus aanHbix. ['ucrorpamma. Yucnossle
XapaKTepUCTHKU JIaHHBIX U3MEpeHUs (pa3Max, MoJia, cpeaHee 3HaueHue). Beposaraocts. CoObiTHE
(cmy4aiiHOe, JOCTOBEPHOE, HEBO3MOXKHOE). Kitaccuueckas BeposTHOCTHas cxema. [IpoTuBononoxHbie
coObITHs. HecoBMecTHbIE coOBITHS. BeposTHOCTE CyMMBI ABYX coObITHH. BeposTHOCTH
MIPOTHBOIOJIOKHOTO COObITHS. CTaTHCTUYECKAask yCTOWYMBOCTh. CTaTUCTUYECKAs BEPOSTHOCTD.

7. IloBTOpenue.
I'EOMETPUS 9 kaacc.

.1. Bextopsl. MeTton koopaunar. [lonsitue Bekropa. PaBeHCTBO BeKTOpOB. ClI0’KEHHE U BHIYUTAHUE
BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 4yucIio. Pa3noxeHne BeKTopa Mo AByM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatsl BekTopa. [Ipocrelimue 3a1aun B KOOpAMHATAX. Y PAaBHEHUSI OKPYKHOCTH U IIPSIMOM.

[IpuMeHeHne BEKTOPOB U KOOPIAMHAT IIPU PELICHUH 3a/1a4.

2. CooTHoOIIEHNS MCKAY CTOPOHaMH U yIJlaMH TPECYTOJIbHUKA. CKanﬂpHoe IMPOU3BCACHUC BCKTOPOB. CI/IHYC,
KOCHUHYC U TAHT'CHC YyTJIa. TCOPGMLI CHUHYCOB U KOCHUHYCOB. Pemenue TPEYT'OJIbBHUKOB. CKaJ'IﬂpHOC
IMPOU3BCACHUC BCKTOPOB 1 €0 NIPUMCHCHUC B TCOMCTPUUCCKHUX 3a/javdax.

3. JlnmHa OKPYKHOCTH | TUIONIAIb Kpyra. [IpaBuiibHbIe MHOTOYTOIBHUKHA. OKPYKHOCTH, ONMCAHHAS OKOJIO
MIPaBUIILHOIO MHOTOYTOJIbHUKA U BIKMCaHHAas B Hero. [locTpoeHne npaBuiibHbIX MHOTOYTOJIbHUKOB.
Jnuna oxpyxuHoctu Ilmomans kpyra.

4, HBI/I)KGHI/IH. OTO6pa)K€HI/I€ IUIOCKOCTH Ha cebs. ITonsaTue JABMOKCHUA. OceBas u HeHTpajlbHasa CUMMCTPHU.

[TapannensHbiii nepenoc. [ToBopoT. HanoxxeHus u 1BUKEHUS.

5. HauanbHble cBeieHus u3 crepeomerpun. [lpeamer crepeomerpun. I'eomerpuyeckue Tena U MOBEPXHOCTU
MHororpaHHMKH: [IpU3Ma, MapajuleJenunes, TupaMmuaa, GopMyIibl Juisd BEIUUCIEHUS UX 00beMoB. Tena u
MOBEPXHOCTHU BPALICHUS: IIHIIMH/P, KOHYC, chepa, map, GopMyIIsl s BEIYUCICHUS UX TUIOIIAAeH
MOBEPXHOCTEN U 0OHEMOB.

6. O0 akcuomax reometpuu. becena 06 akcuomax reoMeTpuu.
7. IloBTopenue. Pemenue 3anad.

TemaTn4eckoe IVIAHUPOBAHHE C YKA3aHUEM KOJHUYECTBA YaCOB, OTBOAUMbLIX HA OCBOCHHUE KaxIou
TEMBbI

5 kJ1acc MmareMaTHKAa
KoaundecTBO 4acoB B Hexero — 5, Ha rog 170.

IIpenycMoTpenbl 4 TeMaTHYecKHe KOHTPOJIbHbIE Ppa0oThl.

No Tema KonuuectBo
9acOB/KOHTPOJBHBIX padoOT

1 HatypanbHble uncna u HyIb 46/1

2 N3mepenune BeMM4YnH 30/1

3 JlenmuMoCTh HaTYpaJIbHBIX YHCEIT 19/1




4 OOBIKHOBEHHBIE APOOH 65/0
5 [ToBTOpeHME 10/1
OO011ee KOJIMYECTBO YacoOB 170
6 Ki1acc MaTeMaTHKA
KoauuecTBO 4acoB B Heaearo — 5, na rog 170.
IIpenycMoTpeHbl 4 TEMATHYECKUX KOHTPOJIBLHBIX PadoT.
Ne Tema KommuectBo
94aCOB/KOHTPOJIBHBIX PadoT
1 OTHOIICHUS, POMTOPIIMH, TPOIICHTHI 26/1
2 Llenbie uncia 34/0
3 PanmonansHble yncia 38/2
4 Jecstuunbie ApoOu 34/0
5 OOBIKHOBEHHBIE U IECITHYHbBIE APOOH 24/0
6 [ToBTOpEHHE 14/1
7 OO611ee KOJIMYECTBO YacOB 170
7 kJaacc aaredopa
KoanuecTBo yacoB B Henenio — 4, Ha rox 136.
IIpenycMoTpeHbl 3 TEeMaTHYECKHE KOHTPOJIbHbIE PAa00ThI.
No Tema KonuuectBo
4aCcOB/KOHTPOJBHBIX padoOT
1 Bripaxkenusi, Tox/1€CTBa, ypaBHEHUS 26/1
2 DyHKIHIN 14/0
3 CreneHb ¢ HATypaJIbHBIM IMOKa3aTeIeM 15/1
4 MHOrouIeHbI 22/0
5 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS 23/0
6 CucreMbl TUHEHHBIX YpaBHEHUH 17/0
7 [ToBTOpEHME 19/1
8 OO11ee KOJIMYECTBO YacoOB 136
7 KJacc reomeTpust
KoaudecTBO 4acoB B HeJeI10 — 2, Ha 1oj 68.
IIpexycmorpensl 3 TeMaTHYeCKHE KOHTPOJIbHBIE pa00ThI.
Ne Tema KomuuectBo
4aCcOB/KOHTPOJBHBIX padoOT
1 HauanpHble reoMeTpruecKkue CBEICHUS 10/1
2 TpeyroabHUKH 17/0
3 [TapamiensHbIC IPSMBIC 13/1
4 CooTHOIIIeHHE MEXTy CTOPOHAMU H 18/0

yIJIaMy TpeyrojJbHUKa




5 [ToBTOpEHwUeE. 10/1
6 OO11ee KOJIMYECTBO YacOB 68
8 kiacc anredpa
KoanuyecTBO yacoB B Heaearo — 4, Ha roj 136.
IIpenycMoTpeHbl 3 TEeMaTHYECKHE KOHTPOJIbHbIE Pa00ThI.
Ne Tema KomngectBo
4aCOB/KOHTPOJIbHBIX padoT
1 ParnmonanbHbie poOu 1 UX CBOMCTBA 30/1
2 KBaiparHbie KOpHU 25/0
3 KBaapatHbie ypaBHEHHS 30/1
4 HepasencrBa 24/0
5 CTeneHs ¢ LEeIbIM IT0Ka3aTeIeM. 13/0
DJIeMEHTBI CTATUCTUKH
6 [ToBTOpCHME 14/1
7 OO11ee KOJIMYECTBO YacOB 136
8 kJy1acc reomeTpus
KoumuecTBo yacoB B Hexeso — 2, Ha rox 68. IlpexycMoTpeHsbl
3 TeMaTH4YeCKUe KOHTPOJIbHbIE PA0OThI.
Ne Tema KomngectBo
4acOB/KOHTPOJIBHBIX padoOT
1 YeTbIpexyroapHUKN 14/1
2 ITnomane 14/0
3 [TooOHBIE TPEYTONEHUKH 19/1
4 OKpy>KHOCTB 17/0
5 HToroBoe moBTOpPEHHE 4/1
6 OO111ee KOIMYECTBO YacOB 68
9 kyacc asnredpa
KoandecTBo yacoB B Heaeaio — 4, Ha roj 136.
IIpexycmorpensl 3 TeMaTHYeCKHE KOHTPOJIbHbIE pa0OThI.
No Tema KomnuectBo
4acOB/KOHTPOJIBHBIX padoT
1 KBanparnunast GyHKIIS 29/1
2 YpaBHEHUS 1 HEPABEHCTBA C OHOMN 21/0
MepEMEHHOMN
3 YpaBHEHUS U HEPABEHCTBA C IBYMSI 24/1

NEPEMECHHBIMU




4 Apudmerrdeckas 1 TeOMETpUIECKas 17/0
pOTpeccuu
5 DneMeHThl KOMOMHATOPUKH U TEOPUHU 17/0
BEPOSATHOCTEMN
[ToBTOpEHHE 28/1
8 OO011ee KOJIMYECTBO YacoOB 136
9 KJ1acc reomeTpus
KoandyecTBO 4acoB B Hegearo — 2, Ha roj 68.
IIpenycMoTpeHbl 3 TeMaTHYECKHE KOHTPOJIbHbIE Pa00ThI.
No Tema KonuuectBo
9aCOB/KOHTPOJIbHBIX padoOT
1 Bekropsl. 8/0
2 Metoa KoopaArHAT 10/1
3 CooTHOIICHUSI MEXKIY CTOPOHAMHU U 11/1
yriiamMu
4 JimHa OKPY)KHOCTH U TUIOLIAIb KpyTa 12/0
5 JIBrxenmue 8/0
6 HauanbHble cBeIeHHS U3 CTEPEOMETPUH 8/0
7 [ToBTOpEHHE 11/1
8 OO1ee KOMYEeCTBO YaCOB 68
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