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lNosAcHMTeNbHaA 3anncKa
Pabouass nporpaMma Kypca BHEYPOYHOW [esTenbHOCTM «/HHOBaTMKa» Ana 9 knacca SBNSeTCA MpunoxkeHnem K ®efepasibHOW oCHOBHOM
o6pa3oBaTenbHOM NporpaMmme OCHOBHOrO 06uero obpasoaHus (POOIM OOO) u paspaboTaHa Ha OCHOBe TpeboBaHW K pesy/nbTaTam ocBoeHUs POOTM
000.

1. MNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHVESA KYPCA BHEYPOUYHOW AEATE/IbHOCTU

BbINYCKHNK HayuunTCH

paboTaTb C MaTeMaTUYECKUM TEKCTOM (CTPYKTYpPUPOBaHWE, U3B/eYeHNe He06X04MMON NHOPMaLLMK), TOYHO M FPaMOTHO BbIpaXXaTb CBOW MbIC/IN
B YCTHOM M MWUCbMEHHOW peyn, NPUMEHAs MaTemaTU4ecKytd TEPMUHOMOTMI0 U CUMBOMMKY, MCMO/Mb30BaTb Pas/inyHble A3bIKM MaTeMaTUKu
(cnoBecHbIN, CUMBOIMYECKUIA, FpaUyecKmin), pa3BUTKS CrOCOOHOCTN 060CHOBLIBATL CY)XXAEHNS, MPOBOAUTL KacCU(MKaLmio;

B/1afleTb 6a30BbIM NMOHATWUIHBLIM annapaToM: UMeTb NPeACTaB/eHNE O YnChe, Apo6U, OCHOBHBIX FTEOMETPUYECKMNX 00bEKTaxX;

BbINO/HATL apUPMETUYECKME NPeobpa3oBaHNA PaLMOHaIbHLIX BbIPKEHWIN, MPUMEHATb UX ANA pPelleHnst YYebHbIX MaTemaTUYecKux 3afad u
3ajay, BO3HMKAIOLLMX B CMEXHbIX YYebHbIX NpegmeTax;

Mo/1b30BaTbCA M3Yy4YEHHbIMW MaTeMaTUYeCcKUMn popmMynamm;

MPUMEHATb U3YYeHHbIe MOHATUSA, Pe3ybTaTbl U METOAbI MPY PELLEHNN 3a4a4 U3 pa3INyHbIX Pa3fenos Kypca, B TOM YMChe 3a4ay, He CBOAALLMXCS K
HernocpeACTBEHHOMY NPUMEHEHUIO U3BECTHbLIX a/IfTOPUTMOB.

MOHXMAaTb CBOMCTBA CTEMEHW C HaTypa/ibHbIM M LeNbIM NOKasaTensiMu; CBOMCTBa apu(METMYECKOro KBafpaTHOI0 KOPHS; CTaHAapTHbIN BUf,
yuncna; hopmysibl COKPALWEHHOTO YMHOXEHUS; NPUEMbI Pa3/IoXKEeHUS Ha MHOXWUTENN; BbIpaXXeHWe NepeMeHHOM 13 (PopMy/bl; Cnocobbl peLLeHus
Pa3/IMYHbIX YPaBHEHWI; pa3NyHble METOLbl PELUEHUS CUCTEM YPaBHEHWiI; CNOCOObI peLleHns pas/iMyHbIX HepaBeHCTB; 06/1acTb onpefeneHuns
BbIP&XKEHUA; CUCTEMbl HEPaBEHCTB; MOAY/Ib YWUCMA, €ro reOMeTPUYECKUA CMbIC/, OCHOBHblE CBOWCTBA MOAY/SA; YpPaBHEHMS U HepaBeHCTBa,
COZiep>KaLLme 3HaK MOAY S U CNOCcOoObI MX peLleHuns

COCTaB/ATb OYKBEHHbIE BbIPXXEHWNA 1 POPMY/bl MO YC/OBUAM 3a4ay;

OCYLLECTB/IATb B BbIP@XKEHUAX U (POPMYy/Iax YACNOBbIE MOLCTAHOBKW U BbIMOHATb COOTBETCTBYHOLLME BbIYUC/IEHUSA, OCYLLECTB/ATL MOLCTAHOBKY
OZJHOTO BbIPaXXEHWA B APYroe; BblpaXaTb U3 (hopMyn OLHY MEPEMEHHYIO Yepes OCTa/lbHbIE;

BbINO/IHATL OCHOBHble [EeCTBUA CO CTEMEHAMU C HaTypa/ibHbIMK MOKa3aTeNsiMu, C OfHOY/IEHAMWU U MHOFOY/IeHaMK; BbIMOMHATL Pa3/ioXKeHue
MHOTO4/IEHOB Ha MHOXUTENW; COKpaLlaTh anrebpavyeckue gpobu;

peLlaTh MHeViHble YPaBHEHWS Y YPaBHEHUS, CBOAALLMECA K HAM, CUCTEMbI ABYX JIMHEVHbIX YPaBHEHUI C ABYMSA NEePEMEHHbIMMU;

pellaTb TEKCTOBble 3afayn anrebpavyeckuMm MeTOLOM, WUHTEpPnpeTMpoBaTb MOMYYEHHbIM pe3ynbTaT, MPOBOAWUTL OTOOP PeLUeHWi, UCXoas u3
(hopMyNMPOBKK 3afauu;

onpeaensTb KOOPAMHATLI TOYKW MI0CKOCTU, CTPOUTL TOUKM C 3aaHHbIMU KOOPAMHATAMU; CTPOUTb rpaduKn (yHKLUNIA;

onpesensTb CBOMCTBA (YHKLMM MO ee rpagnky; NPUMEHATb rpanmyeckme NpeLcTaBieHns Npy peLleHn YpaBHEHWIA U CUCTEM,;

peLuaThb 3a4a4u U3 KOHTPO/bHBIX N3MEPUTE/IbHBIX MaTeEPUAsIOB 9K3aMeHa.



BbINYCKHUK MOMYYUT BO3MOXXHOCTb HAaYyUNTbCS

OBNafIeTb CUCTEMON (DYHKLMOHANBHBIX MOHATWIA, (DYHKLUMOHAIbHBIM A3bIKOM U CUMBOJIMKON, YMEHUE CTPOUTb rpadukn yHKUMIA, ONUCbIBaTb UX
CBOICTBa, MCMOMb30BaTb (YHKLUMOHa/IbHO-Trpauyeckne MpeacTaBneHns AN ONMCaHWs WM aHaM3a MaTemMaTU4yecKux 3afjady WM peanbHbIX
3aBMCMMOCTEN;

OBNafleTb OCHOBHbIMK Croco6aMn NpeacTaBNeHUs M aHann3a CTaTUCTUYECKUX [aHHbIX; YMEHMWe pellaTb 3afjayv Ha HaxOoX[AeHWe 4acToTbl U
BEPOATHOCTM CyYaiHbIX COBbITWA,

NPUMEHSTb U3YYEHHbIE MOHATUSA, Pe3yNbTaTbl U METOAbLI NMPU PELLEHUN 3aay U3 pa3NIMyHbIX Pa3denoB Kypca, B TOM YMC/e 3afay, He CBOAALLMXCS K
HenocpeACcTBEHHOMY MPUMEHEHMNIO N3BECTHBIX arOPUTMOB.

OBNafeTb 6a30BbIM MOHATUMHBLIM annapaTom NO OCHOBHbLIM pa3fenam CoAepXXaHWs; NpeAcTaB/eHne 06 OCHOBHbIX M3y4YaeMblX MOHATUAX (UMCNO,
reoMeTpmyeckas ourypa) Kak BaXKHEMLLMX MaTeMaTUYECKUX MOAENSX, NO3BONAIOLLMX OMNMUCIBATb U M3yYaTb peasibHble NPOLECChI U ABNEHUS,
CTaBUTb NPO6IEMY, apryMeHTUPOBATb €€ aKTya/lbHOCTb;

CaMOCTOSITe/IbHO NPOBOAUTL UCCNEA0BaHNE HA OCHOBE NPUMEHEHNA METOA0B HabGMOAEHNA U SKCNEPUMEHTA,;

BblABUraTb FMMNOTE3bI O CBA3AX N 3aKOHOMEPHOCTAX COObITUIA, NPOLLECCOB, 0O6BLEKTOB;

OpraHn30BbIBaTb MCCNEA0BaHME C LeNbHO NPOBEPKM TUMOTES;

Aenatb YMO3aK/rueHns (MHAYKTUBHOE M MO aHa/orn) 1 BbIBOAbI HA OCHOBE apryMeHTaLuu.

YUYMTbIBATb PasHble MHEHUS 1 MHTEPECHI 1 060CHOBLIBATL COOCTBEHHYH) MO3ULNIO;

MOHMMaTb OTHOCUTEIbHOCTb MHEHWIA 1 NOAXO0A0B K PeLLeHnO Npo6iembl;

NPOAYKTUBHO paspeLlaTb KOH(/IMKTbl HAa OCHOBE y4YéTa MHTEPECOB M MO3NLMIA BCEX YYACTHMKOB, NOMCKA N OLEHKM aNlbTePHATUBHBIX CNOCOG0B
paspeLLeHns KOH(IMKTOB; OroBapuBaTbCs U MPUXOANTL K OOLLEMY PELUEHMIO B COBMECTHON AeATENbHOCTY;

HaxoAuTb W U3BEKAaTb HEOOXOAMMYHO eMY MH(OPMaLMIO B YCNOBUSIX €€ 06MNKS, yCBanBaTb €€ B BUAE HOBbIX YYEOHbIX AEACTBUNA,

OBNlafleTb HEO6X0AMMbIM HabopoM Y'Y [l, NO3BONAIOLLMX UM YBEPEHHO YYBCTBOBaTb CEO6S1 B COBPEMEHHOM BbICOKOTEXHOMOMMUYHOM, KOHKYPEHTHOM
mupe

MCNoNb30BaTh NPUOBPeTEHHbIE YY [, B NPaK TUYECKON AeaTelbHOCTU U NOBCEAHEBHOW YKU3HN AN1SA:
BbIMO/IHEHNSA PacyeToB Mo (HOpPMysiaM, COCTaB/eHNS POPMY/I, BbIPKAOLLMX 3aBUCUMOCTM MEXAY pPeasibHbIMU BEIMUMHAMUN; HAXOXKAEHWS HY>KHOI
(hopMy/ibl B CNPaBOYHbIX MaTepuaiax;
MOZENMPOBaHMS MPaKTUYECKUX CUTYaL Wi U UCCNef0BaHNA NOCTPOEHHbLIX MOAeNel C UCNO/b30BaHNEM annapaTa anrebpbi;
ONUCaHNS 3aBUCUMOCTEN MeXAY (DU3NYECKUMU BEIMUYMHAMM COOTBETCTBYHOLLMMM (HOPMy/IaMn NPU UCCNEA0BaHUMN HECNIOXHBIX MPaKTUYeCKNX
cUTyaumi;
NHTepnpeTaunn rpakoB peasibHbIX 3aBUCUMOCTEN MEXAY BeIMYMHAMM

2. COJEP>XAHVE KYPCA BHEYPOYHOW AEATE/IbHOCTW



Tema 1. YUncna, YnCnoBble BbIPaXKeHUS, MPOLEHTbI — 2 Y.

HaTypanbHble uncna. ApugmeTnyeckne LeCTBUS C HaTypasbHbIMK ynciamu. CBOMCTBA apuIMETUYECKUX LeACTBUI. OenMOoCTb HaTypaibHbIX
yucen. Oenutenn n KpaTHble yncna. lNMpusHakn genmmocty Ha 2, 3, 5, 9, 10. lNpocTble yncna. PasnoXeHue HaTypasibHOr0 4ucna Ha npocTble
mMHOXUTEeNn. HaxoxageHne HOK, HOZL. O6bIKHOBEHHble ApPO6W, AEWCTBUA C OObIKHOBEHHbIMW Apo6sAMK. [ecsTUyHble Apo6u, AelCTBUA C
[ecATUYHbIMK apobsmn. CTaHAapTHbIA BUA Yncna. MNMprMeHeHne CBOMCTB MaTemMaTUYecKuxX AenNCTBUIA ANa YNPOLLEHNS BbipaXKeHWn. TOX/AECTBEHHO
paBHble BbIpaKeHMA. [NpoLeHTbl. HaxoXaeHre NPoLEHTOB OT YKcna, Y1cna rno fnpoLeHTY, MPOLEHTHOMO CoAepXaHna O4HOro Yncna B Apyrom.

Tema 2. ByKBeHHbIe BbIpaXKeHUSA — 2 Y.

BblpaXeHns ¢ nepemMeHHbIMU. TOXAECTBEHHbIE MPe0bpa3oBaHMs BbIPXKEHUIA C NepeMeHHbIMU. 3HayeHVe BbIPKEHWIA NPU U3BECTHBLIX YMCI0BbLIX
[laHHbIX NepeMeHHbIX.

Tema 3. NpeobpazoBaHme BblpaxkeHNA. DOpMy bl COKPALLEHHOr0 YMHOXEHNS. PayoHanbHble 4pobu — 2 Y.

OfHouneHbl 1 MHOro4neHbl. CTaHAapTHBIA BUA, OAHOYIEHA, MHOToYleHa. KoathdmumeHT ogHouneHa. CTeneHb OAHOY/IEHa, MHOTrouYleHa. [eincTeus ¢
OfHOYNEHAMW W MHOrouYfieHaMn. Pa3fioKeHWe MHOroY/leHa Ha MHOXWUTENM. POopMysibl COKPALEeHHOro YMHOXeHUs. Crnocobbl pasnoxeHus
MHOrOY/IeHa Ha MHOXWTeNW. PaumoHasibHble Apobyv UM KX CBOWCTBA. [OMYCTUMble 3HAYeHUS MEepPeMeHHbIX. TOXAECTBO, TOXAECTBEHHbIE
npeobpa3oBaHns pauMoHanbHbIX Apobeii. CTeneHb C Le/fbIM MOKasaTeNeM U MX CBOMCTBA. KOpeHb N-0Oi CTereHu, CTeneHb C pauyoOHa/IbHbIM
rnokasarenemM 1 Ux CBOMCTBA.

Tema 4. YpaBHEHUA N HEpaBEHCTBaA — 4 Y.

JInHeHble ypaBHeEHMsi C OAHOW MnepeMeHHOW. KopeHb ypaBHeHMsi. PaBHOCU/IbHbIE YpaBHEHWUS. CUCTEMbI IMHENHBIX YpaBHEHWUA. MeTofbl peLleHuns
CUCTEM YpaBHEHWI: NOACTAHOBKM, METO[, CMOXeHMs, rpadnyeckmin metod. KeafpaTHble ypaBHeHWs. HermonHoe KBafpaTHOe ypaBHeHue. Teopema
BueTa 0 KOpHsX ypaBHeHWSA. HepaBeHCTBa C 0HOI nepeMeHHOM. CcTema HepaBeHCTB. MeToAbl PeLleHnst HepPaBeHCTB 1 CUCTEM HEpPaBEHCTB.

Tema 5. Mogynb uncna. PelleHne ypaBHEHW U HEPaBEHCTB C MOoAyem — 4 Y,

MoHsATHe Mogyns. CeoicTBa Moy s MpaBuiIo PacKpbITUA MOAYNSA. Y PaBHEHNSA U HEPABEHCTBA, COAepKaLLme MoAy b, 1 CNOCOObI UX PELLEHUS.

Tema 6. PyHKUNN U rpadukm — 5 u.

MoHATUE (PYHKUMM. PYHKUMA 1 aprymMeHT. O6nacTb onpeeneHns QyHKumn. O6nacTb 3HaYeHUn PYHKUMK. Tpank yHKUMK. Hynu dyHKumn.
®yHKUWMSA, BO3pacTaroLas Ha oTpeske. PyHKUNMSA, yObiBatoLas Ha oTpeske. JInHeliHas (hyHKUMSA 1 ee CBOMCTBA. IpamK IMHENHOW (hYHKLUMW. Y TN0BOM
KOapuLmeHT yHKUMM. O6paTHO NponopumMoHanbHas PYHKLUMA U ee CBOMCTBA. YeTHas, HeueTHass (hyHKums. CBOMCTBA YETHOM Y HEYETHOM (YHKLNIA.
UTteHune rpamkoB yHKUMIA. MoCcTpoeHne rpauKoB PYHKLMIA, CoAaepXKaLimx Mogy b. ApobHO-nHenHas GyHKUMS 1 eé rpaduk. KycouHo 3afaHHble
(OYHKUMN.

Tema 7. TekcTOBble 3a4a4yn — 5 u.

TeKCcToBble 3a/la4M Ha ABVKEHME W CNOCOObI UX peLleHns. TeKCToBble 3afadn Ha paboTy 1 cnocobbl UX pelleHns. 3agadn Ha NpoLeHTbl. TeKCToBble
3afaum Ha MpPOLIEHTHOE COAepXKaHMe BewWecTB B ChlaBaX, CMeCiX W pacTBopax, Cnocobbl MX pelleHus. PelleHue 3afay NpakTUYecKou
HanpasNeHHOCTU. 3a4a4M reOMEeTPUYECKOr0 COAepPXaHNS.

Tema 8. TpeyronNbHUKM — 2 Y.



BbicoTa, MeamaHa, CpefHAs SIMHMA TPeyrofbHUKa. PaBHOOeAPEHHbIi WM PaBHOCTOPOHHWIA TPeyronbHUKW. [pu3HakM paBeHCTBA U NOZO6US
TPeyrosibHMKOB. PelleHne TpeyronbHUKoB. CymMMa yrnoB TpeyrosibH1Ka. CBOMCTBa NPSMOYro/bHbIX TPeyrosibHUKOB. TeopeMa Mudaropa. Teopema
CYHYCOB M KOCMHYCOB. HepaBeHCTBO TPeyro/ibHUKOB. [M10wwaab TpeyrosbHuUKa.

Tema 9. MHOroyronbHUKM — 2 4.

Brabl MHOroyronsHUKOB. MapannenorpaMm, ero CBOMCTBa U npusHaku. Mnowaas napannenorpaMmma. Pom6, npsMoyronbHUK, KBagpar, UX CBOWCTBA U
nnowaau. Tpaneuns. CpefHss NMHWUA Tpaneuun. MNnowaab Tpaneyun. MNpasuabHbIE MHOTOYTO/TIbHUKN.

Tema 10. OKpPY>KHOCTb — 2 Y.

KacatesibHasi K OKPY)XXHOCTM W ee CBOWCTBa. LleHTpasibHbIA U BNUCaHHBIA Yr/ibl. OKPY>XXHOCTb, OMMCaHHas OKOJI0 TpeyrofibHnKa. OKPYXXHOCTb,
BMMCaHHasA B TPEYro/ibHUK. [/IMHa OKPY)XXHOCTW. [owasb Kpyra.

Tema 11. PewleHne TPEHNPOBOYHbIX BapUaHTOB W 3afiaHuii U3 OTKPbLITOro 6aHka 3agaHunin FTMA-9 — 4 u.

3. TEMATUNYECKOE INMNJ1IAHNPOBAHWE

Tema Kon-Bo 4acos Buabl y4ebHOM AesTe/IbHOCTU
Yucna, YMCnoBble BbIpaXKeHWs, MPOLEHTbI 2 BbINonHeHVe apugMeTUYecKnxX NpeobpasoBaHuii
BYKBEHHbIE BblpaXKeHUs 2 HaxoxkaeHne 3Ha4YeHNs BbIpaXXeHUs
Mpeo6pa3oBaHue BbIPaXKEHWIA. DPOPMY bl COKPALLEHHOTO YMHOXEHNS. 2 Mpeo6pa3oBaHmne BbIPAXKEHWI C UCNO/b30BaHNEM
PaumoHa/ibHble apobu (hopMy N COKpPALLEHHOr0 YMHOXEHWS.
YpaBHEHMA N HEPABEHCTBA 4 PelleHne ypaBHEHWUI W HepPaBEHCTB

Mogynb yncna. PelueHne ypaBHEHWIA U HEPABEHCTB C MOAYNEM 4 PelleHne HepaBeHCTB

DYyHKUMK 1 rpatmKkn 5 IMocTpoeHne 1 YTeHNE rPatiMKoB PasINYHbIX
(hYHKLWIA

TeKCTOBbIE 3a1a4u 5 PeLLieHe TEeKCTOBbLIX 3a4a4

TpeyronbHNKK 2 OO6BACHATD, YTO TaKOe TPEYro/ibHUK, MPUMEHSATb

CBOIACTBA TPeYro/bHUKOB 11 OCHOBHbIE (hOPMY /bl K
PELLEHMIO 3a/ay.

MHOroyronbHUKN 2 OO6BACHATb, YTO TaKOe MHOTOYTO/IbHUK, MPUMEHSTb
CBOICTBA MHOFOYT0/IbHUKOB 1 OCHOBHbIE CBOICTBA
K peLLeHuto 3aau.

OKpYy>XHOCTb 2 PeLuaTb 3aaum Ha BblYMC/IEHWE, AOKA3aTE/IbCTBO U
NOCTPOEHUE, CBA3aHHbIE C OKPY>KHOCTLIO,

PeLleHMe TPEHNPOBOYHbIX BAPUMAHTOB U 3afjaHnin U3 OTKPLITOro 6aHkKa 4 Kcnonb3oBaTb NPUOGPETEHHBIE 3HAHWNSA N YMEHMS

3agaHuin M'AA-9 NPV BbINO/HEHNN TPEHUPOBOYHbIX BapMaHTOB.
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