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ITOSICHUTEJIbHAS 3AIITNCKA

VYyebHbIl Kypc «AJrebpa ¥ Havajia MaTeMaTUUECKOrO aHaIM3a» SBJISIETCS OGHUM 13 Haubosiee 3HAUMMBIX B IIPOrpaMMe CPeIHEro OOIIero
06pa3oBaHMsl, MIOCKOJIbKY, C OJHOM CTOPOHBI, OH 00eCIeYnBaeT MHCTPYMEHTAIbHYIO 6a3y [JI M3yYeHMs] BCEX eCTeCTBEHHO-HAyYHbIX KypCOB, a C
IIPYTOii CTOPOHBI, (GOPMUPYET JIOTMYECKOe M abCTPaKTHOE MbIIIIEHVE OOYYaroIMXCs Ha YPOBHE, HEOOXOIMMOM [IJIT OCBOEHMUSI MH(POPMaTUKM,
06I1IeCTBO3HAHMSI, UCTOPUM, CJIOBECHOCTY U APYTUX OUCUMIUIMH. B paMKkax gaHHOro yueGHOro Kypca oOyJaronecs: OBJIafeBaloT YHUBEPCATbHBIM
SI3bIKOM COBPEMEHHOJ HayKy, KoTopasi GOpMYJIMpYyeT CBOM AOCTVKEHMSI B MaTeMaTU4eCKoy hopMme.

Y4ebHbIN KypC areGpbl M HaYaa MaTeMaTMYeCKOTO aHa/M3a 3aK/IaAblBaeT OCHOBY JIS YCIEITHOTO OBJIafeHNsT 3aKOHaMM (DU3UKM, XVUMUM,
61osiorMM, TTOHMMAaHMSI OCHOBHBIX TEHAEHIIMII Pa3sBUTHS SKOHOMMKM ¥ OOIIECTBEHHOW >KM3HM, MO3BOJISIET OPMEHTUPOBATHCS B COBPEMEHHBIX
1IM(PPOBBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO MCIIOJb30BaTh MX IJIA JajbHEeNIIero oo6pa3oBaHusl M B MMOBCEIHEBHOM XU3HU. B TO ke
BpeMsI OBJIaieHue aOCTPaKTHBIMU Y JIOTMYECKM CTPOTMMM KOHCTPYKIMSIMMU aareGpbl ¥ MaTeMaTMUYECKOTO aHajIM3a pa3BMBaeT yMeHMEe HaXOOUTh
3aKOHOMEPHOCTY, OOOCHOBBIBATbh MCTUMHHOCTb, AOKA3bIBaTh YTBEPKIAEHMS C IMOMOIIbI0 MHAYKIUM U PACCYKAATh AEAYKTUBHO, MCIIOJb30BaTh
0060011IeHNe ¥ KOHKPETU3AIMIO, abCTparnpoBaHye ¥ aHAJIOTHUIO, GopMMUpPYeT KpeaTUBHOE Y KPUTUUECKOE MBbIIIUIEHME.

B xome msyueHust yuebGHOro Kypca «Airebpa M Havaja MaTEMaTHYECKOTO aHaaM3a» OOyUaloIyecs MOJIyYalOT HOBBIV OIBIT pPEIIeHus
TIPUKJIQAHBIX 3a7a4, CAMOCTOSITEIbHOTO MOCTPOEHMS MaTeMaTUUECKMX MOJeJel pPeasibHbIX CUTYallMid, MHTEPIPETAlMM TTOJTyYeHHbIX PeIeHu,
3HAKOMSITCS C TIPMMepaMyM MaTeMaTUUeCKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKe U MCKYCCTBE, C BBIAAIOIIMMMCS MaTEMaTUYECKUMM OTKPbITUSIMU
U X aBTOPaMM.

YuebHbINT Kypc 006JagaeT 3HAUMTEIbHBIM BOCIUTATEIbHBIM ITOTEHIMAJIOM, KOTOPBIM peajnM3yeTcs KakK uepe3 yueOHbIM MaTepual,
CITOCOOCTBYIONINIT (OPMUPOBAHUIO HAYUHOTO MUPOBO33PEHMS, TaK U Uepes crenu@uKky yueOHO JesTeTbHOCTU, TPeOYIoIel MPOaO/IKUTETbHON
KOHIIEHTpAIlMM BHUMAaHMSI, CAMOCTOSITeJTbHOCTY, aKKYPaTHOCTM ¥ OTBETCTBEHHOCTH 3 IOJTYYEHHbBIN pe3yJ/IbTar.

B ocHOBe MeTonyuKky o6ydyeHus ayire6pe ¥ HayajgaM MaTeMaTUUeCKOTO aHa/I3a JIEXKUT AesTeIbHOCTHBIN ITPUHIUIT O0yUYeHMS.

B ctpykType yue6HOro Kypca «Airebpa ¥ Havyajia MaTeMaTMUYECKOTO aHa/M3a» BbIAEJIEHBbI CJIEAYIOIIME COOepyKaTeIbHO-MEeTOINYEeCKM e
suuun: «Yucna u Bbranciienus», «DyHKymu u rpadukuy», «YpaBHEHUS ¥ HepaBeHCTBa», «Hauaja matemaTnueckoro aHaimsa», « MHOXeCTBa U
Joruka». Bce ocHOBHbIE cOMiepsKaTeIbHO-METOANYECKME JIMHUY U3YYaIOTCS Ha MPOTSKEHUM JOBYX JieT OOyueHMs] Ha ypPOBHE CpelHero oOllero
06pa3oBaHMsl, €CTECTBEHHO [IOTOJHSS APYT ApyTra U MOCTENeHHO HacChIasiCh HOBBIMM TeMaMM M pasneyiamu. JlaHHbIM YUeOHBIN KypC SIBJSIETCS
MHTETrpaTUBHBIM, ITOCKOJIbKY OObeIMHSET B cebe comepskaHye HeCKOJbKMX MaTeMaTUUeCKMX MUCHUILIMH, TaKUMX Kak ajredbpa, TPUTOHOMETPUSI,
MaTeMaTMUeCKuii aHaju3, Teopusl MHOXKECTB, MaTeMaTuyeckas Jjormka u napyrue. [lo mMepe TOro Kak oOydYarollIyecsl OBJIaJleBalOT BCE Ooiiee
IIMPOKUM MaTeMaTUUeCKMM armapaToM, Y HUX I0C/IeoBaTeIbHO OPMUPYETCS U COBEPIIIEHCTBYETCSI YMeHMe CTPOUTh MaTeMaTU4yeCcKylo MoJesb



peasbHOM CUTYyallMy, TPUMEHSTh 3HaHMSI, MOJyYEeHHbIE MPU M3y4YeHUM YueOHOTro Kypca, IJIS PeIleHMs] CaMOCTOSITETbHO CHOpPMYJIMPOBAHHON
MaTeMaTMUYeCKOM 3a/1aui, a 3aTeM MHTEPIIPETUPOBATh CBO OTBET.

CopepskarebHO-MeToaMYecKass JMHUS «Ynucia ¥ BbIYMCIEHNS» 3aBepiiaeT (GopMMpPOBaHME HABBIKOB MCIIOJb30BaHUS [IE€MCTBUTEbHBIX
yyces, KOTopoe ObUIO HAa4YaTO Ha ypPOBHE OCHOBHOTO oOIero obpasoBanms. Ha ypoBHe cpemHero obiero o6pasoBaHusi 0co60e BHMMAaHME
ynensiercs: (GOpMUPOBAHMIO HABBIKOB PAlMOHAJIbHBIX BBIUMCIIEHWUN, BKIIOUAIONIMX B CEOSI MCIIOJAb30BaHMe Pa3IMYHbIX (OpM 3ammcu 4Ynucia,
yMeHMe [eslaTb IPUKUAKY, BBITIOJHITh MPUOIVMKEHHbIE BBIUMCIEHMS, OI€EHMBATh UMCJIOBbIE BBIPasKEHMSI, pabOTaTh C MaTeMaTUUeCKUMU
KOHCTaHTaMM. 3HaKOMble OOYYarOIMMCS MHOKECTBA HATYpPaJIbHbBIX, IIEJIbIX, PAlMOHAIbHBIX WM HEMCTBUTEIbHBIX UMCET IOIMOHSIOTCS
MHOYKECTBOM KOMILJIEKCHBIX UMCel. B KaKIOM M3 3TUX MHOKECTB pacCMaTpPMBAIOTCSI CBOVICTBEHHbIE eMy clielduueckye 3aJauyu M Onepamyu:
JleJIeHVe Hallejo, OIepMpOBaHME OCTAaTKaMM Ha MHOXXECTBE IIeJIbIX YMCeJ, OCOOble CBOMCTBA PAlMOHAJIbHBIX M MPPAIMOHAIbHBIX YMCEI,
apudmeTMuecKre oOmepanuu, a TakKXKe MW3BJIeUeHNe KOPHS HAaTypajJbHOM CTeleHM Ha MHOXKEeCTBe KOMILIEKCHBIX uucesl. biaromaps
MOCJ/IENOBATEIbHOMY PaCIIMPEHNIO Kpyra MCIOJIb3YEeMbIX UMCeI ¥ 3HAKOMCTBY C BO3MOKHOCTSIMM MX MPUMEHEHMUS IJIsl PeLIeHMs pPas3/IMUHbIX
3amau (opmupyercs IpencTaB/lieHMe O eAVMHCTBE MaTeMaTUKM KaK HayKuM M €€ PO B TIOCTPOEHUM MOZENell peaJibHOrO Mupa, IIMPOKO
MCIIOJIb3YIOTCSI 0O00IIEHIe ¥ KOHKPETU3aIIVSs.

JIuaust « Y paBHEHMS ¥ HEPABEHCTBA» PeaIM3yeTCs Ha MPOTSKEHUY BCEro OOyYeHMsT Ha YPOBHE CpeHEro O6IIero o6pa3oBaHysi, TOCKOJIbKY
B KaXaoM pasgesie [IporpaMMbl IpemyCMOTPEHO pellleHre COOTBETCTBYIOIIMX 3amadu. B pesysibraTe oOydaloliyecs: OBJIAIEBAIOT Pas3/IMUHbIMU
METOIaMM PeIleHMs] PallMOHAIbHBIX, UPPALMOHAIbHBIX, TOKA3aTEIbHbBIX, JIOTAPUPMUUECKUX Y TPUTOHOMETPUUECKUX YpPaBHEHMI, HEPABEHCTB U
CUCTEM, a TaKXKe 3a7ay, cofepykKalux rapameTrpsbl. [losydyeHHble yMeHUS IIMPOKO MCIONB3YIOTCS MPU UCCIeNOBAaHMM (PYHKIMN C TTOMOIIBIO
MIPOU3BOMHON, TPY pelleHny TPUKIAAHBIX 3aJauy M 3a7a4 Ha HaAXOXIEeHVe HauOOJbIIMX M HaUMMEHbIIMX 3HaueHu GyHKuuu. [laHHas
conepskaTesibHas JIMHMS BKJIIOUAET B ceOs Takke GOpMMUPOBaHME YMEHUN BBITIOJHATh PacyEThl 1O (popMysiaM, MpeoOpa3soBaHMs PalMOHATbHBIX,
VPPALMOHATIbHBIX ¥ TPUTOHOMETPUYECKUX BBIPAKEHWUM, a TakKKe BbIPasKeHMI, COOEpsKallMX CTereHu ¥ Jorapudmbl. biaromapst mMayueHuio
anre6Gpanveckoro Marepuasa MPOUCXOAUT AabHellllee Pa3BUTHE AJITOPUTMUUECKOTO M aOCTPAKTHOT'O MBIIIJIEHUST O0YYaloIIMXCst, GOPMUPYIOTCS
HaBbIKM JeIYKTUBHBIX PAacCy>XIeHM, paboTbl C CMMBOJIbHBIMYU (popMamMu, penCcTaBaeHNs] 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUIE PABEHCTB U
HepaBeHCTB. Asrebpa mnpepsaraetT 3(deKkTBHbIE MHCTPYMEHTBI [JISI pellleHus] TMPaKTUUeCKUX M eCTeCTBeHHO-HAayUHbIX 3a/a4, HaryisigHO
JIEMOHCTPUPYET CBOU BO3MOSKHOCTM KaK SI3bIKa HAyKMU.

CopepskatenbHO-MeToaMYecKast IMHUs «DyHKIUY U rpaduKu» TeCHO MepervieTaeTcsl ¢ APYTUMMM JIMHUSIMY YUeOHOro Kypca, IOCKOJIbKY B
KaKOM-TO CMBbIC/IEe 3a[A€T TIOC/IeAOBaTeNIbHOCTh M3y4YeHMs MmaTepuasa. V3ydeHue CTeNeHHOM, TIIOKA3aTeabHOM, JIOTapudMUIECcKon wu
TPUTOHOMETPUUECKUX (GYHKIMMA, UX CBOMCTB M I'padMKOB, MUCIOJIb30BaHMe (YHKIMIA [JIS pelleHus] 3afad M3 APYruMX y4eOHbIX MPEeIMETOB U
peasibHO JXKM3HM TECHO CBSI3aHO KaK C MaTeMaTMUeCKMM aHaJIM30M, TaK U C pellleHMeM YpaBHEHMI ¥ HepaBeHCTB. [1pyu 3ToM 60JIbIlIoe BHMMaHME
yaesieTcs: GopMMUPOBAHMIO YMEHMS BbIpaskaTh (popMysiaMy 3aBUCUMOCTY MEKIY Pas3IMUHbIMU BEIMYMHAMM, MCCIIENOBATD MTOTyYeHHbIe PYHKINN,
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CTpouThb Mx rpaduxu. MaTepuas 3Toi cofepsKaTebHOM JIMHUY HalleJIeH Ha pa3BUTHE YMEHUN Y HAaBbIKOB, MO3BOJISIIOLLMX BbIPasKaTh 3aBUCUMOCTY
MEXIYy BeJIMYMHAMM B pasanMyHOM (Qopme: aHAIUTUYECKOM, rpaduyeckoM U CIoBeCHOM. Ero wmsydeHme CIOCOOCTBYET pPas3sBUTHUIO
QJITOPUTMIYECKOTO MBILLIJIEHNSI, CIIOCOOHOCTHU K 0000IIeHNIO ¥ KOHKPeTU3allMi, UCIIOIb30BAaHUIO aHAJIOTUIA.

ConepskarenpHas vHMs «Hauana mMareMaTuvecKkoro aHaan3a» IMO3BOJISIET CYIIECTBEHHO DPaCIIMPUTH KPYr Kak MaTeMaTUUecKux, Tak U
MPUKJIAAHBIX 33/1a4, JOCTYITHBIX 00YUYaIOLIMMCS, TaK KaK Y HUX TMOSIBJISIETCS BO3MOYKHOCTh CTPOUTH I'padyKy CIOKHBIX (QYHKIMI, ONPeNessiTh UX
HauOoJIblllvie ¥ HauMeHblle 3HaueHMs], BBIUMCIATh IUioany Guryp u oObEMBI Tesl, HAXOAUTh CKOPOCTM U YCKOpeHMs! mpoleccoB. [laHHas
cofiepskaTesbHasl JIMHUSI OTKPHIBAET HOBbIE BO3MOXKHOCTY TIOCTPOEHUSI MaTeMaTMUYeCKMUX MOJeJiell PealibHbIX CUTYyalMii, MO3BOJSIET HaXOOUTh
HawIyylllee pellieHue B MPUKJIALHBIX, B TOM YMCJIE COLMATbHO-9KOHOMMYECKMX, 3afavyax. 3HAKOMCTBO C OCHOBaMM MaTeMaTMUYecKOro aHam3a
CIOCOOCTBYET Ppa3BUTHIO aOCTPAKTHOTrO, (HOPMaJIbHO-JIOTMUECKOTO M KpPeaTMBHOIO MbIIUIeHUS, (OPMMPOBAaHMIO YMEHMIA paClO3HABATh
MIPOSIBJIEHMSI 3aKOHOB MaTeMaTMKM B HayKe, TeXHMKe U MCKyccTBe. Ob6yuaroliyecs y3HAIOT O BBIAAIOIIMXCS pe3ysbTaTaX, MOJyYeHHbIX B XOJe
pasBUTHUSI MAaTEeMaTHUKM KaK HayKy, 1 00 X aBTOpax.

ConepskarenpbHO-MeToaMYecKast JMHMs «MHOKeCTBa U JIOTMKa» BKIIIOYaeT B cebsl 37IeMEeHTbI TeOpUM MHOYKECTB ¥ MaTeMaTU4eCKOM JIOTUKMU.
TeopeTnKko-MHOKeCTBEHHbIE MPeICTaBIeHNS] TPOHM3BIBAIOT BeCh KYPC IIKOJbHOM MaTeMaTMKU U TMpe[jararoT Hamnbosiee YHUBEPCAIbHBIN SI3BIK,
00beIVMHSIONIMI BCe pasfiesibl MaTEMATUKM U €€ MPWIOKEHUM, OHM CBS3bIBAIOT pa3Hble MaTeMaTu4eckue OVCHUIUIMHBI U UX TPUJIOXKEHUS B
enuHoe 1esoe. [To3ToMy BaXKHO [aTh BO3MOKHOCTb OOY4YaIOIIEMYCSI TIOHMMATh TE€OPETUKO-MHOYKECTBEHHBIN SI3bIK COBPEMEHHOJ MaTeMaTUKU U
VICTIONIb30BAaTh €ro /ISl BbIPayKeHMsI CBOMX MbICie. [IpyruM BaskHbIM MPU3HAKOM MaTeMaTMKM KaK HayKM CJIe[yeT NMPU3HATh CBOVCTBEHHYIO el
CTPOrOCTb OOOCHOBAHMM U CJIJOBaHME OIpeesIEHHbIM IMpPaBUJiaM IOCTPOEHMSI AOKAa3aTesbCTB. 3HAKOMCTBO C 3JIeMEHTaMM MaTeMaThyeCKOu
JIOTUKYU CIIOCOOCTBYET Pa3BUTUIO JIOTMYECKOTO MBbILIJIEHUSI O0YYaIOIIMXCs, TTO3BOJISIET UM CTPOUTH CBOM PACCYsKIEHMS HAa OCHOBE JIOTMYECKUX
npaBwi, GopMIUPYET HABBIKM KPUTUIECKOT'O MbIIILIEHNSI.

B yue6HOM Kypce «Anrebpa M Hauyajga MaTEMaTMUYECKOTO aHaIM3a» MPUCYTCTBYIOT OCHOBbI MaTEMAaTMUYECKOTO MOAEIMPOBAHMS, KOTOPbIE
MPU3BaHbl CIIOCOOCTBOBATh (HOPMMPOBAHUIO HAaBBIKOB MOCTPOEHMSI MOZEJel peaJbHbIX CUTYallMii, UCCIeNOBAaHUS 3TUX MOJeJell C TOMOIIbIO
ammapaTa ajrebpbl ¥ MaTeMaTMUYECKOTO aHaIM3a, MHTepIpeTaluy MOJyYeHHbIX Pe3yJbTaToB. Takue 3aaHus BIUIETEHBI B KaskKAblil U3 Pa3esioB
IIpOrpamMmbl, MOCKOJIbKY BeChb MaTepuas yueOHOro Kypca IIMPOKO MCIHOJIb3yeTcs JJsl pellileHus NMPUKIagHBbIX 3a1au. [Ipu pelieHun peasbHbIX
MpaKTUUYeCKUX 3aau oOydvarolyecsl pasBUBAIOT HAOIO[ATeIbHOCTb, YMEHMe HaxOIUTb 3aKOHOMEPHOCTM, abCTparMpoBaThCsl, MUCIIOIb30BaTh
aHaJIoruio, 06001IaTh ¥ KOHKPETU3MPOBATh Mpobiemy. [lesarenbHOCTb MO GOPMUPOBAHNIO HaBbIKOB pellieHNs] MPUKIIaJHbIX 331a4 OPraHU3yeTCs B
mpoliecce M3yueHus BCceX TeM yUueOHOro Kypca «Ayrebpa M Hayaia MaTeMaTHIeCKOro aHaIM3a».

Ha usyuenmne yue6HOro Kypca «Anrebpa ¥ Havyaia MaTeMaTUUeCKOro aHaim3a» otBoautcst 272 vaca: B 10 kimacce - 136 vacoB (4 yaca B
Hegemo), B 11 kimacce - 136 yacoB (4 yaca B HeZleJII0).



COJIEP>KAHUE OBYUYEHMNS
10 KJIACC

Unciia v BbIYMC/I€HUS

PanyonanbHbie unciia. OGbIKHOBEHHbIE U AECITUYHbIE APOOM, MPOIEHThI, OeCKOHEeUHbIe Mepuoandyeckue npoou. [Ipumenenne mpobein u
MIPOIIEHTOB [IJIs1 pellieHus] MPUKJIaOHbIX 3a7au M3 Pa3IMyHbIX OTpacjeil 3HaHUA U pealbHOM SKU3HU.

HevicTBuTenbHbIe uncaa. PaloHaibHble M MppalMoHaibHble unciaa. ApudmeTyeckue onepanym ¢ IeiCTBUTEIbHbIMU yncaamu. Mopmysib
TeICTBUTEJIbHOTO UMCyIa U ero cBoicTBa. [IpubmskEHHbIE BRIUMCIIEHNS, TTIPaBUIa OKPYTJIEHMS], TPUKMIKA M OLIEHKA pe3yJibTaTa BhIYMCIEHUN.

CremneHsb ¢ 1eabIM IokasaTejeM. bunom Hrelorona. VMcmonb3oBaHyue mogxopsileil ¢GOpMbl 3alMCH JeMCTBUTE/bHbBIX UMCEN [Ji pelLleHus
MPaKTUYECKNX 3a4a4 U MIPeCTaBIeHNs TaHHBIX.

Apudmerndeckuit KOpeHb HATYPaJbHOM CTEIEHM U €rO CBOMCTBA.

CremneHb C palyOHAIbHBIM TIOKa3aTeJIeEM U €€ CBOMCTBA, CTEMEHD C Je/ICTBUTEbHBIM ITOKA3aTeJIEM.

Jlorapudm uncia. CBorictBa siorapudma. JlecsiTuuHble M HATYpabHbIE JIOTapu(MBbI.

Cunyc, KOCMHYC, TaHI'€HC, KOTAaHT€HC YMCIOBOTO apryMmeHTa. ApKCUMHYC, apKKOCUHYC M apKTaHTeHC YMCIOBOTO apryMeHTa.

YpaBHeHNA U HepaBEeHCTBA

ToxkmecTBa M TOXKIECTBEHHbIE IMpeoOpa3oBaHMs. Y paBHEHME, KOpPeHb ypaBHeHMs. PaBHOCW/IbHbIE ypaBHEHUSI M ypaBHEHMSI-CJIEICTBUSI.
HepaBeHcTBO, pellieHe HepaBeHCTBA.

OcHOBHbBIE METO/IbI pellleHMsT 1eJbIX U IPOOHO-PaIMOHAIbHBIX YpaBHEHMI ¥ HepaBeHCTB. MHOrousieHbl OT OJHOM mepemMeHHOM. [leneHne
MHOTrOWIeHa Ha MHOT'OWIeH Cc octaTkoM. Teopema besy. MHorouwieHns! ¢ 1iesibimu koabduimenramu. Teopema Buera.

[Tpeo6pasoBaHysT UMCIOBBIX BbIPASKEHWI, COAEPIKAIIMX CTEIIEHN Y KOPHM.

WppanmoHanbHbie ypaBHeHMsI. OCHOBHbIE METObI PEILIEHNS MPPAIIMOHATbHbBIX YPaBHEHMIA.

[TokasaresibHble ypaBHeHMsI. OCHOBHbIE METO/bI PellleHNs TIOKa3aTeIbHbIX YPaBHEHUN.

IIpeobpasoBaHye BbhIpaskeHMUI, COIEPsKAIIMX JOTapudMbI.

Jlorapudbmuyeckne ypapHeHMsi. OCHOBHbIE METO/IbI pellieHNs JIorapudMUIeCcKnX ypaBHEHUN!.

OcHoOBHBIE TpUTOHOMETpUYeckue ¢opmysbl. [IpeobpasoBaHMe TPUTOHOMETPUUECKUX BbIpaKeHMIA. PellleHne TPUTrOHOMETPUUYECKUX
YpaBHEHUIA.



PellieHne cuctem JMHENHBIX YpaBHEHMIZ. MaTpuiia cuCTeMbl JMHENMHBIX ypaBHeHMi. OrpenennTesnb MaTpUlibl 2%2, €ro reoMeTpUIeCcKuii
CMBICJT M CBOMCTBA, BbIUMCJEHME €ro 3HAueHMs, MpPUMEHEHMe OIpeNeuTesss AJs pelIeHus] CUCTEMbl JIMHEMHbIX YypaBHeHMit. PelieHue
MIPUKJIAAHBIX 33724 C [IOMOIIIBIO CMCTEMBI JIMHEMHBIX YpaBHeHM. VcciieqoBaHme MOCTPOEHHOM MOJIEV C TIOMOIIBIO MATPUIL U OTIPeeTnTeNeN.

[TocTpoeHne maTemMaTMUYECKMX MOZENEN peaJbHOM CUTyalluy C TIOMOIIbIO ypaBHEHUIN ¥ HepaBeHCTB. [IpuMmeHeHMe ypaBHEHMIT U
HepaBeHCTB K PelleHNI0 MaTeMaTU4YeCKMX 3a7ad 1 3a1a4 M3 pa3/IMyHbIX 00J1acTell HayKM U peasibHOM sKU3HMU.

DyHRIMY U rpa@uKRU

OyHKRIMS, crnocobpl 3amaHust (GyHKuMKM. Bsammbo obpatable ¢yHKIMM. Kommosuumst ¢yHkumit. 'padmuk ¢GyHKUOMM. DjieMeHTapHble
npeoOpa3oBaHys rpadmUKOB GYHKINIA.

Ob6nactp ompeneneHuss M MHOKeCTBO 3HaueHuit GyHKuyn. Hymu dyskuym. [TpomeskyTku 3HAKOMOCTOSHCTBA. UETHBIE M HEUETHBbIE
byukuym. I[Tepuopnueckue byHkuym. IIpomeskyTku MOHOTOHHOCTY GyHKUMK. Makcumymbl 1 MMHMMYMbI GyHKIN. Hanbosbiliee 1 HauMeHbllee
3HaueHMs1 PyHKLUMM Ha TPOMEXKYTKE.

JIuHeyHas1, KBaipaTUyUHas ¥ APOOHO-IMHeHas QYHKIMK. DJeMeHTapHOe MCC/ieJoBaHNe U MTOCTpoeHre X IpadmKOB.

CrenenHass GyHKIMS C HaTypaJibHbIM U IIeJbIM IOKasaTtesieM. E€ cBoictBa M rpaduk. ConcTBa M rpaduK KOpPHS N-Oif CTEMeHM Kak
(byHKIMM OGPATHONM CTEIEeHY C HATypPaJIbHbIM ITOKa3aTeseM.

ITokasarenbHast u Jorapudmmueckass GyHKIUM, UX CBOMCTBA U rpaduku. Mcronb3oBanme rpa@mkoB QyHKIMIA IJIS pellleHns] YpaBHEHUIA.

TpuroHomerpuyeckasi OKpy>kHOCTb, OTIpeieJieHe TPUTOHOMETPUUeCKMUX QYHKIIMIA YMCIOBOT'O apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B PeaJIbHBIX MPOIleccax U siBjaeHusIx. ['padmky peasbHbIX 3aBUCUMOCTEI.

Havana maTemaTuueCcKoro aHaansa

[TocnemoBaTenbHOCTM, CIOCOOBI 3afaHus TOC/AeloBaTeabHOCTen. MeTon maTeMaTuvyeckoM MHAYKIMKU. MOHOTOHHbIE M OTrpaHMYEHHbIE
nocsenoBaTeabHOCTH. VICTOpUSI BOSHMKHOBEHMS MaTeMaTHUeCKOTO aHa/I3a Kak aHam3a 6eCKOHEeYHO MaJIbIX.

Apucdmernueckasi M reomeTpuueckas mporpeccun. beckoHeuHO yObIBawoIas reomerpuueckass mnporpeccus. Cymma 6GeCKOHEYHO
YOBIBAIOIIEN eOMEeTPUUECKON Tporpeccun. JIMHENHbIN M SKCIOHEHIMAIbHBIN pocT. Yncio e. @opmysia CIOKHBIX MPOIEHTOB. Vcromb3oBaHme
IIpOrpeccum JJisl pellieHysl peabHbIX 3a/lau MPUKJIAJHOrO XapaKkTepa.

HermnpepbiBHble GyHKIMM U X CBOMCTBA. Toukyu paspbiBa. ACUMITOTHI I'padmkoB GyHKuMi1. CBoicTBa GYHKIMI HEIPEPbIBHBIX HAa OTPe3Ke.
Mertop MHTepBaJIOB [IJis pellleHNsT HepaBeHCTB. [IpyMeHeHe CBOMCTB HeITPepbIBHBIX (DYHKIMIA IJISI pellieHNsT 3a1ad.

[TepBast u BTOpas mpousBongHbie GyHKIMK. OnpeneseHne, reOMeTpUUeCKUn U GU3NMIECKUI CMbIC TPOMU3BOLHOM. Y paBHeHMe KacaTeJbHOM
K rpaduKy QyHKIINNA.

[TpousBoaHbIe ssieMeHTapHbIX GyHKIMNI. [TponsBogHast CyMMbI, TPOU3BEAEHNS, YACTHOT'O ¥ KOMITO3UIIMM (DYHKIIUIA.

MHoKecTBa U JIOTMKa



MHoOKeCcTBO, omepauyy Haja MHOXeCTBaMu M uX cBoucrtBa. [duarpammbl Diiepa-BenHa. IlpuMeHeHMe TeOpeTMKO-MHOKECTBEHHOTO
arrapara Jijisi OIMCaHysT peasbHbIX ITPOILIECCOB U SIBJIEHUM, TIPU PeIlleHn 3a1a4 U3 IPYTUX YIEOHBIX TPeIMETOB.
OmnpenesneHne, TeopeMa, CBOMCTBO MaTeMaTUUECKOTO OOBEKTA, CJIEICTBIE, OKA3aTeIbCTBO, PABHOCU/IbHbIE YPAaBHEHNS.

11 KJIACC

Unciia U BbIUMCIEHUSA

HarypanbHbie u 1enble unuciaa. [IpyMeHeHMe MPU3HAKOB AeIMMOCTM LeIbIX umces, Haubombimii obwmin genurtenb (masiee — HOZI) u
HauMeHbliree o61ee KpaTHoe (mayee — HOK), ocTtaTkoB 1o momyJito, anroputMa EBkimaa st pereHns 3aay B 1eJIbIX YMCIIax.

KommiekcHbie umcia. Anrebpandeckas M TPUTOHOMETpUYecKass (OPMbI 3alMCU KOMILJIEKCHOTO 4mcia. ApudMeTndeckue orepauum C
KOMIUJIEKCHBIMM uyciaaMu. V306pakeHMe KOMILJIEKCHBIX uMcesl Ha KoopauHaTHOM Iutockoctu. Dopmysna MyaBpa. KopHu n-oit creneHu us
KOMIIJIEKCHOTO umcia. [IpyMeHeHe KOMIIJIEKCHBIX UMCest AJ1s pellieHusT PU3NIecKux U reomeTpmuyeckux 3ajgau.

YpaBHeHNMS U HepaBeHCTBa

Cucrema 1 COBOKYITHOCTb YpaBHEHUI U HepaBeHCTB. PaBHOCMJIbHBIE CHCTEMBI M CUCTEMbBI-CJIEICTBYMSI. PaBHOCMIbHBIE HEPABEHCTBA.

OT6op KOpHEN TPUTOHOMETPUUYECKUX YpPaBHEHUI C ITOMOIIbIO TPUTOHOMETPUUYECKON OKPYKHOCTU. PellleHMe TpPUTrOHOMETPUUYECKUX
HepaBEeHCTB.

OcHoBHbIe METO/IbI pellieHNs] TTOKa3aTeIbHbIX 1 JIOTapu(pMUIECKIX HepaBeHCTB.

OcHoBHbIe METO/IbI pellieHNs MppallMOHaIbHbIX HEPABEHCTB.

OcHOBHBIE MeTOAbI peIIeHUsI CUCTEM M COBOKYITHOCTEM palMOHAIbHBIX, MPPAlMOHAIbHBIX, IMOKa3aTeJbHbIX U Jorapumuueckux
YpaBHEHMIA.

Y paBHeHMsI, HEpaBeHCTBA M CUCTEMbI C TTapaMeTpaMu.

[IprMeHeHMe ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIeHMI0 MaTeMaTUYeCKuX 3aad ¥ 3a7ay U3 pas/IMUHbIX 00JIacTell HayKM U peasbHOM
SKU3HU, UHTEPIIpeTalys OJTyUYeHHbIX Pe3yJIbTaToB.

dyHRuMY U rpa@uru

I'paduk kommosuiiun GyHKmi. 'eomeTpruueckme o6pasbl ypaBHeHUN U HEPAaBEHCTB Ha KOOPAMHATHOM TIJIOCKOCTH.

Tpuronomerpuyeckne GyHKIMU, UX CBOMCTBA U TpapuUKu.

I'padmueckue MeToIbI pelieHNsT ypaBHEHUI 1 HepaBeHCTB. ['paduueckme MeTOIbI pelieHms 3a0ad ¢ TapaMeTpaM.

Wcnonb3oBanne rpadmkoB GYHKIMA IJI MCCIeNOBaHUS ITPOLIECCOB U 3aBUCUMOCTEN, KOTOPble BO3HMKAIOT MIPY pellleHny 3aad U3 JPyTUX
Y4eOHbBIX MPEeIMETOB U PeasTbHOM KU3HMU.



Hauana maTeMaTH4eCcKOro aHajnsa

[IpyMeHeHMe MPOM3BOAHON K MCCIeNOBaHUIO (PYHKIMII HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoykaeHne HauOOJIbIIIEro M HaMMEHbBIIIErO
3HAUEHMIA HEeMPePbIBHOM (PYHKIMYU Ha OTpe3Ke.

[IpumeHeHMe TTPOM3BOLHOM [JIT HAXOKAEHWUSI HAWIYYIIIEro pelleHus] B MPUKIAOHBIX 3aauax, AJIS ONpeaeseHus] CKOPOCTU U YCKOPEHUS
mporiecca, 3aaHHOTO (GopMyJIoN Mau rpadmKOM.

[TepBoo6Gpa3Hasi, OCHOBHOE CBOVICTBO IIeEpBO0OOpasHbIX. [lepBooOpasHbie 371eMeHTapHbIX QyHKIMIA. [IpaBuia Hax0XKIeHMsT TepBOOOPa3HbBIX.

WNurerpan. ['eomeTpuuecknii CMbICI MHTerpasia. BeruncieHne onpeneseHHOro nHTerpasa mno dopmysne HoiotoHa-JlennbHuiia.

[IpyMeHeHMe MHTerpasia 415l HAXOXAEHUs TUIOMIaAeN IIOCKUX GUTYD U 06BEMOB reoMeTpUUeCKIX Tell.

[Tpumepbr periennii  audbdepeHIMaNbHBIX YpaBHeHUM. MaTemarnyeckoe MOOEIMPOBAaHME PeaTbHbIX IIPOLIECCOB C TOMOIIBIO
mubdepeHIaTbHbIX YPaBHEHMIA.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHM{ YUYEBHOI'O KYPCA <«AJI'EBPA U HAYAJIA MATEMATUYECKOI'O AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3VYJIbTATbI

1) rpa)kAAHCKOT0 BOCIIUTAHMSI:

chOpMMPOBAHHOCTh TPAKIAHCKON TO3MUIMM OOYYAIOIIerocss Kak aKTMBHOTO M OTBETCTBEHHOTO WIeHa POCCUICKOTO OOIIecTBa,
IIpe[CTaB/IeH/€ O MaTeMaTUYeCKIX OCHOBaX (YHKIMOHMPOBAHMS Pa3/IMUHBIX CTPYKTYP, SIBJIEHNU, IIPOLEAYP I'PakIaHCKOro 0011ecTBa (BbIOOPHI,
OIIPOCHI ¥ IPYTOe), yMEHMEe B3aMOEICTBOBATh C COLMATIbHBIMM MHCTUTYTAMM B COOTBETCTBUU C X (PYHKIMSIMM U Ha3HAUEHMEM;

2) NaTPMOTUYECKOT0 BOCIIMTAHMS:

chOpMMPOBAHHOCTh POCCUICKON TI'PasKAAHCKONM MOAEHTUUYHOCTM, YBaKeHMsT K TPOILIOMY M HACTOSIIIEMY POCCMIICKOI MaTeMaTHKM,
IIEHHOCTHOE OTHOIIIEHME K JOCTVKEHUSIM POCCUIICKMX MAaTEMAaTHMKOB ¥ POCCUIICKON MaTeMaTUUeCKOM IIKOJIbI, MCIIOIb30BaHMe ITUX TOCTVKEHUI
B IPYIMX HayKaX, TEXHOJOTUSIX, chepax SKOHOMMUKI;

3) AyXOBHO-HPABCTBEHHOT'O0 BOCIIUTAHUS:

OCO3HaHME MYXOBHBIX IIEHHOCTE/l POCCUMICKOTO Hapomaa, CHOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HaHMsS, STUYECKOTO IOBEIeHMs,
CBSI3aHHOTO C IMPAaKTUYECKUM I[PUMEHEHMEM [IOCTVOKEHMI HAayKM U [esTeJIbHOCThIO YUYEHOro, OCO3HaHMe JIMYHOTO BKJaZa B IOCTPOEHUe
YCTOMUYMBOTO OYIYIIEro;

4) 3CTeTUYeCKOro BOCIIUTAHMSA:

3CTETMUYECKOe OTHOIIIEeHNe K MUPY, BK/IOYas 3CTETUKY MaTeMaTUUYeCKMX 3aKOHOMEpPHOCTEN, OObEeKTOB, 3a[ay, pelleHuit, pacCysKIeHui,
BOCIIPUUMYMBOCTb K MaTeMaTUUECKMM aCIIeKTaM Pas3/IMUHbIX BIIOB MCKYCCTBA;

5) dbusmnueckoro BocmuTaHMUS:

chOpMMPOBAHHOCTh YMEHUSI IPUMEHSATb MaTeMaTUUeCKMe 3HaHMs B MHTEpecax 340POBOrO M Ge30macHOro obpasa sKM3HU, OTBETCTBEHHOE
OTHOIIIEH)E K CBOEMY 3[0POBBIO (3MOpPOBOE MUTaHMeE, COAAaHCMPOBAHHBIN PEKMM 3aHSITUIM M OTAbIXA, PEry/sipHas ¢usmyeckass aKTMBHOCTD),
(bu3MYeckoe COBEPIIIEHCTBOBAHME MPYU 3aHITUSIX CIIOPTUBHO-O3I0POBUTETBHON EATEIbHOCTHIO;

6) TPyI0BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/y, OCO3HaHME LIEHHOCTU TPYAOII00MS, MHTepeC K pasiMuHbiM chepaM mpodecCOHaTbHON NeATeTbHOCTY, CBS3aHHBIM C
MaTeMaTUKOM U €€ TIPUIOKEHUSIMU, YMEHMEe COBEpIIaTb OCO3HAHHBIN BbIOOp OyAylen Mpodeccuy U pean3oBbIBaTh COOCTBEHHbBIE JKU3HEHHbBIE
TJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MaTeMaTMuYeCKOMy OOpa3oBaHMIO M CaMOOOpPAa30BaHMUIO Ha MPOTSKEHUM BCEM SKU3HU, TOTOBHOCTbH K
aKTMBHOMY YYaCTHUIO B PelleHNN MPaKTUUeCKMX 3aa4 MaTeMaTM4eCKOli HallpaB/IeHHOCTIA;



7) 9K0JIOTMYEeCKOT0 BOCIIUTAHMS:

CClJOpMI/[pOBaHHOCTb SKOHOFI/II{GCKOIL/’[ KYJIbTYDbI, IOHMMaHMe BJIUAHUA COIMA/IbHO-O3KOHOMMYECKHUX IMPOIECCOB HAa COCTOSHUE HpMpO,E[HOﬁ n
COLMAJIBHOVM CpeJbl, OCO3HAHMe II00aJTbHOTO XapaKTepa 5KOJOTMYeCKMUX MPoOJieM, OpMEeHTalMs Ha MpUMEHEeHMe MaTeMaTUYeCKUX 3HAHUM [IJIS
pelreHns 3a7a4 B 061aCTY OKPYsKaIoOLlEel Cpeibl, IVTAaHVMPOBAHME IMOCTYIIKOB M OIIEHKM MX BO3MOSKHBIX MTOC/IENCTBUIA JJIS1 OKPYSKAIOILEel CpeJibl;

8) 1leHHOCTM HAayYHOrO IO3HAHUS:

chopMMPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO pa3BUTUSI HAayKuM M OOIIECTBEHHON ITPAKTUKM,
MOHMMaHMe MaTeMaTUUYECKOM HAayKM KakK chepbl YeIOBEUECKOM AEeSITeTbHOCTH, STAlOB €€ PasBUTUS M 3HAYMMOCTU [JISI PasBUTUS [VBUIM3ALINNA,
OBJIaJIeHME SI3bIKOM MaTeMaTUKM M MaTeMaTMUYeCKOM KyJIbTYpOM KakK CpeICTBOM ITO3HAHMUS MMUpPA, TOTOBHOCTb OCYIIECTBJISITb IPOEKTHYIO U
MCCIea0BaTe/IbCKYIO OeATEC/JIbHOCTb MHAMBUAYAJIbHO U B I'DYIIIIE.

METAIIPEAMETHBIE PE3VJIbTATbI

IlosHaBaTe/IbHbIE YHUBEPCATbHbIE YUeOHbIE NeCTBUS

Ba3oBble jiornueckue AeiCTBUS:

BBISIBJIITb M XapaKTepM30BaThb CYIIECTBEHHbIE IPU3HAKM MaTeMaTU4YeCcKuX OOBEKTOB, ITOHATUI, OTHOIIEHMI MEXIY IOHSTUSIMMU,
dbopMyMpoBaTh OIpeneeHus MOHITUM, YCTaHABIMBATh CYIIECTBEHHBIM IMPU3HAK KiaaccuduKanyy, OCHOBaHMS [JiT OOOOILEeHNUSI M CpaBHEHMSI,
KPUTEPUM TTPOBOAVIMOTO aHA/IN3a;

BOCIIPMHMMATb, (GOPMYJIMPOBAaTh M MPeOoOPa30BbIBATh CYKAEHMS: YTBEPAUTE/IbHbIE U OTpPUIIATE/IbHbIE, €OVHNYHbIE, YaCTHbIE U OOIIMe,
YCJIOBHBIE;

BBISIBJIITb MaTeMaTUYecKye 3aKOHOMEpPHOCTM, B3aMMOCBSI3M U IPOTMBOpeurss B ¢aKTax, NAaHHbIX, HAOMIOMEHUSIX U YTBEpPKIEHMUSX,
npeJjiaraTb KPUTEPUN JIJIST BBISIBJIEHMSI 3aKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

JleJIaTh BBIBOJIBI C MCIIOJIb30BaHMEM 3aKOHOB JIOTVIKM, TEIYKTUBHBIX Y MHIYKTUBHBIX YMO3aK/IIOUEHMIA, YMO3aK/TFOUEHMIA TI0 aHAJIOTUH;

MIPOBOJIUTb CAMOCTOSITEJIbHO JOKa3aTeJIbCTBA MaTeMaTUUECKUX YTBEPKIAEHMI (MpsSMble ¥ OT MPOTUBHOTO), BbICTPaMBaTh apryMeHTAIUIO,
IIPUBOJIUTD IIPUMEPBI ¥ KOHTPIIPUMEpPhI, 000CHOBBIBATh COOCTBEHHbBIE CY3KIEHMS U BbIBOIbI;

BbIOMpATh Crocob pellieHMsT yueOHOM 3amaun (CpaBHMBATh HECKOJbKO BapMaHTOB pellleHMs], BbIOMpaTh Hambosee MOAXOMASIIUI C YUETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucc/1efoBaTe/IbCKIE AECTBUM:

MCIIOJIb30BaTh BOIPOCHI KaK MCCAeNOBATeIbCKMI MHCTPYMEHT ITO3HaHMsI, (OpMYJIMpPOBAaTh BOIPOCHI, (UKCUPYIOIIME IIPOTUBOpEYNeE,
po6JieMy, yCTaHaB/IMBaTh MCKOMOE U TaHHOe, (OPMMPOBATh IMIIOTE3Y, apryMEeHTUPOBAaTh CBOIO MO3ULINIO, MHEHME;
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MIPOBOJUTH CAMOCTOSITEIbHO CIIJIAHMPOBAHHbIN KCIIEPUMEHT, MCCIeJOBaHNe M0 YCTAaHOBIEHUIO OCOOEHHOCTe MaTeMaTUYeCKOro 0ObeKTa,
SIBJIEHMSI, TIPOLIECCA, BBISIBJIEHUIO 3aBYCUMMOCTEN MEXKIY 0ObeKTaMU, SIBJIEHUSIMM, ITPOIIeCCAMMU;

CaMOCTOSITeJIbHO (hopMy/IMpoOBaTh OOOOILEHMS ¥ BbIBOABI IO pe3yjabTaTaM IPOBEAEHHOTO HAOIOAEHMS, MCCIeIOBaHMS, OIEHUBAThb
JIOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIbTAaTOB, BIBOJOB ¥ 0000ILIEHMIT;

MPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHeE MPOIeCcCa, a TaksKe BbIABUTATD MPEATION0XKEHNS O €r0 Pa3BUTUM B HOBBIX YCJIOBUSIX.

Pa6oTa ¢ uHdopmamei:

BBISIBJISITH AeuimThl MHOOpMaLy, JaHHbIX, HEOOXOAMMBIX [IJII OTBETa Ha BOIIPOC U JJ1s1 PellleHus 3a1a4M;

BbIOMpaTh MHGOPMAILMIO U3 MCTOUHMKOB Pa3IMUYHBbIX TUIIOB, aHAJM3UMPOBATh, CUCTEMATU3UPOBAThb M MHTEPIPETUPOBATh MHMPOpPMAINIO
pa3IMYHbIX BUAOB U (GOPM IpeCTaBIeHNS;

CTPYKTYpHpOBaTh MHGOPMAINIO, IIPEICTaB/ISITh €€ B pasjIMUHbIX (hopMax, MUTIOCTPUPOBATh IpadudecKkit;

OLIEHMBATb HAZIEXKHOCTh MHMOpMAIIMY IO CAMOCTOSITENIbHO CHOPMYJIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe AeICTBUS

Oo61enne:

BOCIIPMHMMATh ¥ (OPMYIMPOBATh CYKAEHMS B COOTBETCTBUYM C YCJIOBMSIMM U LIEJISIMU OOGIIEHMs], SICHO, TOUHO, IPaAMOTHO BbIpakaTb CBOIO
TOUKY 3peHUSI B YCTHBIX U MMCbMEHHBIX TEKCTaX, IaBaTh IMOSICHEHMS TI0 XOAY PelIeHus 3afaui, KOMMEeHTHPOBATh ITOJTYUeHHbIN pe3ysbTar;

B XO/ie OOCY3KIeHMS 3a1aBaTh BOIIPOCHI IO CYIIIECTBY OOCY3KIaeMOi TeMbI, ITPpOOJIEMbI, pelllaeMOoi 3aJaull, BbICKa3bIBaTh MM, HalleJIEHHbIE
Ha MMOMCK peIleHNsI, COTIOCTaB/ISITb CBOM CYXKIEHMS C CYKAEHUSIMU IPYTUMX YUYACTHUKOB [IMaiora, OOHapy>kK1MBaTh pasanuye U CXOACTBO MO3UINI, B
KOPPEeKTHOM (opme GopMyIMpoBaTh PasHOTIaCHKsl, CBOY BO3PaskeHMS;

IIPEJCTaBJISITh Pe3y/IbTaThl PeIlleHNus 3afaun, SKCIIepMMeHTa, MCCIeOBaHMs, TPOEKTa, CAMOCTOSITEIbHO BbIOMPATh (OpMAT BBICTYIIJIEHUS C
YUYETOM 3a/1a4 MMPe3eHTalM Y OCOOEHHOCTEN ayIUTOPUMN.

PerynsaTuBHbIe YHUBEpPCA/IbHbIE YUeOHbIE JeVCTBUS
Camoopraumsanms:
COCTaBJIATh IUIAH, aJTOPUTM peIIeHusl 3aJauM, BbIOMpAThb CIIOCOO pellleHus C YYETOM MMEIOIIMXCSI pPecypcoB U COOCTBEHHbBIX
BO3MOSKHOCTEN, apryMeHTHPOBaTh ¥ KOPPEKTUPOBATh BapMaHThI PeLIeHIi C YUETOM HOBOM MHGOpMaL.
CaMOKOHTPOJIb, SMOIMOHATbHbI MHTEJIJIEKT:
BJIaZleTh HaBbIKAMM I[TO3HABATEJIbHOM pedJieKCuM KaK OCO3HAHMS COBEpIIAaeMbIX JEeMCTBUI M MbICIUTE/bHBIX MPOIIECCOB, UX Pe3y/IbTaTOB,
BJIaJIeTh CIIOCO6aMM CaMOIIPOBEPKM, CAMOKOHTPOJIS IIpoliecca 1 pe3yJbTaTa pelleHius MaTeMaTUIYeCcKoy 3a1aum;
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MpeABUIETh TPYAHOCTY, KOTOpPblE MOT'YT BO3HMKHYTbH IPU PEIIeHuM 3aJaui, BHOCUTb KOPPEKTUBBI B [IESITEIbHOCTb Ha OCHOBE HOBBIX
0OCTOSITENTbCTB, TAHHBIX, HAMIEHHBIX OIIMOOK, BbISIBJIEHHBIX TPYIHOCTEN;

OIIEHMBATh COOTBETCTBME PE3YJIbTaTa LEIN U YCIOBUSIM, OObSICHITH TPUUMHBI JOCTVKEHMS WJIM HEIOCTVSKEHMSI Pe3yJIbTaTOB AeSITETbHOCTH,
HaxOJIUTb OIIMOKY, [aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas JeSTe/IbHOCTb:

MOHMMATb ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAVBUAYAJbHOV pabOThI MpyM pelleHnr y4eOHbIX 3amay, MPUHUMATh 1eJib
COBMECTHOM [IeATEJIbHOCTY, IIAHMPOBATh OPraHMU3alMi0 COBMECTHOM PabOThI, pacpenessTh BUAbI paboT, JOroBapmMBaThCs, OOCYKIATh MPOIECC
" pe3yybTaT paboThl, 0600IIATh MHEHUS] HECKOJIBKUX JIIOOEN;

Y4aCTBOBATh B I'PYIIOBBIX opmMax paboThl (06CYKIeHMsI, 0OMEeH MHEHMI, «MO3TOBbIE IITYPMbI» ¥ MHbIE), BBIITOJHSITH CBOIO YaCThb PabOThI
¥ KOOPAMHMPOBATb CBOM AEMCTBUSI C APYTMMM UJ€HaMM KOMAaHbI, OIl€HMBATh KAuyeCTBO CBOEro BKJIAJa B OOILIMI MPOAYKT IO KPUTEPUSIM,
chOpMYIMPOBAaHHBIM YYaCTHUKAMY B3aMMOEMCTBMSI.

IMMPEIMETHDBIE PE3VYJIbTATbI

K koH1y 06yuennst B 10 Kyacce oO6yyaronuincs mogyduT caeayolme npeagMeTHbie pe3yibTaThl MO OTAeIbHbBIM TeMaM paboyveit TporpaMmbl
yuebHOro Kypca «AJredpa 1 Hauaja MaTeMaTUYeCKOro aHasIM3ar:

Uncia ¥ BbIYUCTIEHUS

CBOOOMHO OIEpUPOBATh TOHSITUSIMM: PallMOHAJIbHOE UMCI0, OeCKOHeUHas Mepuoandeckas IpobOb, MPOLEHTHbI, MPPaAlMOHATBHOE UMCJIO,
MHO3KECTBa palMOHAJIbHbBIX U AEMCTBUTEIbHbIX YMCeNT, MOIYJIb AEMCTBUTEIBbHOIO UMCIIa;

MIPUMEHSITh OpoOU U TIPOLIEHTBI [JIs1 pellieHus TPUKJIATHbIX 33[]au U3 Pa3IMYHbIX OTpacsel 3HaHU U peabHOM SKU3HU;

IPUMEHSTDb HpI/I6JII/I)}(éHHbIe BbIUMCJ/IEHMA, IIpaBUJid OKPYIJIEHUS, IIPUKUIAKY M OLI€HKY pe3yJibTaTa BbI‘~II/ICJ’I€HI/Iﬁ;

CBOOOIHO OMEPMPOBATH TMOHSITMEM: CTEIEeHb C IeJIbIM ITOKa3aTesieM, MCITOIb30BaTh MOAXOASIIYI0 GOPMY 3aliCh MeCTBUTETbHBIX UMCeT
IIJIST pellieHns TPaKTUUeCKMX 3a/1a4 U MpeICTaBIeHs TaHHbIX;

CBOOOJIHO OTEepUPOBATh MOHATHEM: apuUdMeTUUeCKIi KOpeHb HAaTyPaJIbHOM CTeIeHN;

CBOOO/IHO OTEepUPOBATh MOHSATHEM: CTEINEeHb C PallMOHAIbHBIM [TOKa3aTeseM;

CBOOOHO OMEePUPOBATh MOHSATUSIMM: JIorapubM UMCiia, AeCITUIHbBIE U HATypaIbHbIE JIOTapu(MBbl;

CBOOOMHO OMEePUPOBATh MOHSTUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC YMCIOBOTO apryMeHTa;

OIepupoBaTh MOHITUSIMU: APKCUHYC, APKKOCUHYC ¥ apKTaHT€HC YMCJIOBOT'O apryMeHTa.

YpaBHeHNS U HepaBeHCTBa:
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CBOOOMHO OMEpPUpPOBaTh IOHSITUSIMMU: TOXKIECTBO, YypaBHEHME, HEPABEHCTBO, pPABHOCUJIbHbIE YpaBHEHUSI U ypaBHEHUSI-CIEACTBUS,
pPaBHOCWJIbHbIE HEPABEHCTBA;

MIPUMMEHSTb pPasjIMyYHble METOIbI pellleHMs PalMOHAJbHBIX U APOOHO-PAllMOHAJIbHBIX YpPaBHEHMUI, MPUMEHSTh METOI WHTEPBAJIOB [IJIS
pelleHust HepaBeHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSIMU: MHOTOYIEH OT ONHOM IepeMEeHHOM, MHOTOYJIeH C LieJIbIMU KO3 duiMeHTaMy, KOpHYM MHOrOYJIEHa,
MIPUMEHSITD JeieH/ie MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u Teopemy Buera s peliiennst 3amay;

CBOOOMHO ONEepUpPOBaTh MOHATUSIMM: CUCTEMAa JIMHEMHBbIX ypaBHEHMI, MaTpulla, ONpeaeuTelb MaTpUIbl 2 X 2 M ero reoMeTpudYecKuin
CMBICJI, MCIIOJIb30BaTh CBOMCTBA OMNpemenuTesis 2 X 2 IS BbIYMCJIEHMS ero 3HaueHus, IPUMEHSTb OIpPeNe TN [Jis DPelIeHUs] CUCTEMBI
JIMHEMHBIX YpaBHEHMI, MOJEIMPOBATh peajlbHble CUTYAIMy C ITOMOIIbIO CUCTEMbI JMHENHBbIX YPaBHEHUM, MCCIIEIOBATh TTOCTPOEHHbIE MOJIENN C
MTOMOIIIBIO MATPUIIL U OTIpeAeInTeNeN, MHTEPIIPETUPOBATh TTOJTYUEHHbI pe3yJibTarT,

MICIIOJIb30BaTh CBOVICTBA JEMCTBMI C KOPHSIMM JIJISI IPpeoOpa3oBaHMsT BhIPAsKEeHMIA;

BBITIOJTHSTh IIPeoOpa3oBaHMsl YMCIOBBIX BbIpasKeHMI, COEePsKallMX CTEIIeH) C PaliMOHaIbHbIM ITOKa3aTeJeM;

MCII0JIb30BaTh CBOMCTBA JIOrapudMOB /ISl TpeoOpa3oBaHMs JIOTapuOMUUIECKUX BbIPASKEHNI;

CBOOOMHO OIMepUpoBaTh MOHATUSIMM: MPpPALMOHAIbHBIE, TOKa3aTeJIbHble M JjorapudmMuueckue ypaBHEHUSI, HAXOAUTb UX pEIIeHus C
ITIOMOII[bIO PABHOCUJIbHBIX TI€PEXOI0OB UJIM OCYILECTBJISIS IIPOBEPKY KOPHEI];

MIPMMEHSITh OCHOBHbIE TPUTOHOMETpUUecKue GopMyJIbl IJis MpeoOpa3soBaHyst TPUTOHOMETPUUECKUX BbIPasKeHMI;

CBOOOIHO OMEPMPOBATDH MOHSITUEM: TPUTOHOMETPUUECKOE YPaBHEHME, TPUMEHSITh HeoOXoauMble (GOPMYJIbI [IJIST PEIIeHNsI OCHOBHBIX TUITOB
TPUTOHOMETPUUECKUX YPAaBHEHWIA;

MOJEeIMPOBaTh peajibHble CUTYyalMM Ha SI3bIKe aJireOpbl, COCTaBJISTh BbIpakeHMs, YpaBHEHMs, HepaBeHCTBAa II0 YCJIOBUIO 3afaun,
MCCJIeIOBaTh IIOCTPOEHHbIE MOJIE/IN C MCIIOJIb30BaHMEM allllapaTa ajreophl.

DOyHkuuy u rpapuru:

CBOOOIHO OMEPUPOBATb MOHSATUSIMMU: QYHKIMS, CIOCOObI 3amauns PYHKIMM, B3aMMHO OOpaTHbIe QYHKIMM, KOMITO3UIMS & YHKUIMHA, IpadmK
(byHKIIMM, BBITIOJIHSITh 3JIeMeHTapHble Tpeobpa3oBaHus rpadmMKOB QYHKIMIL;

CBOOOHO OMNEpPUPOBATh TMOHSATUSIMMU: OO0JIACTb ONpeAeseHusT ¥ MHOXKECTBO 3HaueHuit GYHKIMKU, HYIM GYHKIUKA, TPOMEXYTKU
3HAKOIIOCTOSIHCTBA;

CBOOOMHO ONEPUpPOBATh MOHATUSIMM: YETHBbIE M HEUYETHBbIE (YHKIIMM, IMepuoamndeckme (QyHKUIMM, TPOMEXKYTKM MOHOTOHHOCTM (DYHKIINM,
MaKCMMYMbI ¥ MUHMMYMbI (QDYHKIMY, HauOOJIbIlIee ¥ HaMeHblllee 3HaueHe PYHKIMY Ha TPOMEKYTKE;

CBOOOAHO OIEepUPOBATh TMOHSATUSAMU: CTeleHHast (GYHKIMS C HaTypaJbHbIM M IIeJIbIM IOKa3aTesjeM, rpa@uk creneHHOM GYHKIUU C
HaTypaJbHbIM U 11€JIbIM [TOKa3aTesieM, rpaduK KOPHS N-0i1 cTeneHy Kak GyHKIMM 06paTHOM CTeNeHM C HaTypaJIbHbIM ITOKa3aTeseM;
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OIepMpoBaTh TOHATUSIMM: JIMHENHAsl, KBaApaTUYHasi ¥ JOpOOHO-JIMHEeNHass (YHKLMM, BBIMOJHATh 3JIEMEHTAapHOe WUCC/IeJOBaHNe U
MOCTpPOeHMe UX I'PadUKOB;

CBOOOJHO OMEpMpPOBATh MOHSITUSIMM: TIOKa3aTeabHast U jorapudmmdeckast GyHKIMY, MX CBOMCTBA U rpadmKy, MCIOJb30BaTh X rpadmKu
IJIS1 pellieHus] YpaBHEHWUIT;

CBOOOMHO OMNEPUPOBATh TOHITUSIMU: TPUTOHOMETPUYECKAS] OKPYKHOCTb, OIpe[esieH/e TPUTOHOMETPUUECKMX (QYHKIMI YMCIOBOTO
apryMeHra;

MCIIOIb30BaTh rpadmky QYHKUMIA [JiS UCCIeIOBaHMs MPOLIECCOB U 3aBUCUMOCTEN TP pellleHnN 3aad U3 APYTUX YUeOHbIX MMpeJMeTOB U
peasibHOM KMU3HU, BbIpaXkaTb (popMysiaMu 3aBUCMMOCTM MEXIY BeJIMYMHAMM;

Hauana maTeMaTHM4eCcKOro aHajamusa:

CBOOOMHO OMEPUPOBATh TIOHITUSIMU: apudmeTMueckass ¥ TeoMeTpudYeckas Iporpeccusi, OeCKOHEUHO YOBIBAIOIAsi TreoMeTpuuecKast
MIporpeccusi, IMHEMHbIN U 3KCITOHEeHIIMAIbHBIN POCT, GopMyJia CJI0KHBIX MPOIEHTOB, UMETh IMpeACTaB/ieHe O KOHCTaHTE;

MCIIOJIb30BATh MPOTr'PECCUM IJIs1 pellleHNsl peaJibHbIX 3a/iau MPUKJIaJHOTO XapaKTepa;

CBOOOMHO OIEpMPOBATh TMOHSITUSIMU: TOC/IEIOBATEIbHOCTb, CIIOCOOBI 3amaHMsI IOCTIEIOBATEIbHOCTE, MOHOTOHHbIE ¥ OTrpaHMYEHHbIE
MOC/IeIOBATETbHOCTM, IIOHMMATh OCHOBBI 3aPOSKIEHMSI MaTEeMAaTMYECKOT0 aHaIM3a KaK aHa/IM3a O€CKOHEYHO MaJIbIX;

CBOOOIHO OTNEepUpPOBaTh MOHSATUSIMMU: HelTpepbIBHbIE GYHKIMM, TOUKM pa3pbiBa rpaduka GyHKIMU, acCMMIITOTbHI Ipadmka QYHKIINMK;

CBOOOHO OIEepUpOBaTh TMOHSITHEM: (YHKIMS, HelpepbiBHAS Ha OTpe3Ke, MPUMEHSTh CBOMCTBA HENPEepbIBHbIX (QYHKUUI [Ji1 pelleHus
3a/1aY;

CBOOOHO ONEepUPOBATh MOHSATUSIMMU: TIEPBast ¥ BTOpast TPOU3BOIHbIE QYHKIINMM, KacaTesbHast K Tpaduky GyHKINM;

BBIUMCJISITh ITPOU3BOJHbIE CYMMBI, ITPOU3BEAEHNSI, YaCTHOT'O ¥ KOMITO3ULIMM IBYX (PYHKIIMIA, 3HATh ITPOMU3BOJHbIE 3JIeMEeHTapHbIX QYHKIINIA;

MCIIOJIb30BAaTh reOMeTPUUeCKIUI 1 (PU3NUECKMIA CMBICJT IPOM3BOIAHON J1J1s1 pellieHusT 3a/1a4.

MHoxecTBa 1 JIOTUKA:

CBOOOHO OMEPUPOBATh MOHATUSIMI: MHOXXECTBO, OTIEpaIM Hal MHOKECTBAMM;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbIN arapar AJisi OMMCAHUST PeaibHbIX ITPOIIECCOB U SIBJI€HMIA, TIPU pellleHuy 3amad U3 OPYTuUx
Y4eOHbBIX MTPeIMETOB;

CBOOOMHO OlepupoBaTh TMOHSATUSIMMU: OIpefesieHMe, TeopeMa, YypaBHeHMe-CAeACTBMe, CBOMCTBO MaTeMaTMUeCKOro OObBbeKTa,
JIOKa3aTeJIbCTBO, PaBHOCW/IbHbIE YPAaBHEHMS M HEPAaBEHCTBaA.

K koniy o6yuennst B 11 Kiacce o6yJaromnuincs mogyduT caeayoliye mpeaMeTHbIe pe3yIbTaThl MO OTAEIbHBIM TeEMaM paboydelt MPorpaMMbI
yuebHOro Kypca «Ajrebpa 1 Hauaja MaTeMaTUUYeCKOTO aHaJIM3a»:

Yucna u BbIYUCTIEHUS:
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CBOOOIHO OIEepMUpPOBaTh MOHSATUSIMM: HATypaJIbHOE U 1IeJIoe UMCJI0, MHOXKECTBA HATYPaJbHbBIX M I[EJIbIX UMCEeJI, MCIOJIb30BaTh MPU3HAKNU
nenvvocty 1enbix uncen, HOI n HOK HaTypa/ibHBbIX umcest AJj1sl pelieHus 3afay, MpuMeHsTh anroputM EBkina;

CBOOOJHO OMNEPUPOBATh TOHSTMEM OCTAaTKa IO MOAYJ/IIO, 3alMChIBATh HATYpaJbHbIe YMCAA B Pa3IMUHBIX TO3UIMOHHBIX CUCTEMAX
CUMCIIEHNS],;

CBOOOMHO OMEPUPOBATH TMOHSITUSIMM: KOMIUIEKCHOE YMCJIO M MHOXXECTBO KOMIIJIEKCHBIX YMCEN, MPENCTaB/IsITh KOMIUIEKCHbIE UMCJIa B
anrebpanyeckom M TPUTOHOMETPUYECKO (popMe, BBITIOIHITH apudmMeTnuecKye onepaimn C HUMIU U 1300paskaTh Ha KOOPAMHATHOM TJIOCKOCTH.

YpaBHeHNA U HEpAaBEeHCTBA:

CBOOOAHO ONEepUpPOBaTh MOHITUSIMM: MppalMOHAJIbHbIE, MOKa3aTeJbHble U Jiorapudmuyeckye HepaBeHCTBA, HAXOOUTh UX pelIeHUs C
TTOMOIIIBIO PABHOCUJIbHBIX TIEPEXO/IOB;

OCYIIECTBJIATh OTOOP KOPHE MPU pelleHUy TPUTOHOMETPUUECKOTO YPaBHEHMST;

CBOOOAHO OIepupoBaTh IMOHSTUEM TPUTOHOMETPUUYECKOe HepaBeHCTBO, MPUMEHSITb HeoOxoayumble GOpPMYJIbl OJIST pellieHMs] OCHOBHBIX
TUIIOB TPUTOHOMETPUUECKMX HePaBEHCTB;

CBOOOIHO OIEepMPOBATh MOHSITUSIMU: CUCTEMA M COBOKYITHOCTh YPAaBHEHMI M HEPABEHCTB, PABHOCUJIbHbIE CUCTEMbBI M CUCTEMbI-CJIEICTBYUSI,
HaXOAUTb pEeIIeHMs] CUCTEMbI M COBOKYITHOCTEN palMOHAIbHBIX, MPPAIMOHAIbHBIX, IMOKAa3aTeJIbHbIX M JIOTapMPMUUECKUX YpaBHEHUN U
HEepaBEeHCTB;

peliaTh palMOHa/JIbHbIE, MppalMOHAJIbHbIe, IOKa3aTe/bHble, Jorapudmuueckue ¥ TPUTOHOMETPUUECKME YypaBHEHMS UM HepaBeHCTBA,
copepsKalliyie MOIYJIM U TlapaMeTphl;

MIPUMEHSITh rpaduueckye MEeTOIbI AJIS1 PEllIeHNsT ypaBHeHI 1 HepaBeHCTB, a TakyKe 3a7ay C rmapaMeTpaMu;

MOJeIMPOBaTh peajibHble CUTYallMM Ha SI3bIKe aJredpbl, COCTABJISITh BbIpakeHMsI, YpaBHEHMs, HEPaBEeHCTBA M UX CUCTEMbI IO YCJIOBUIO
3a/1aun, UCCJIeIOBaTh MMOCTPOEHHbIE MO/IE/IM C UCITOIb30BaHMEM armapaTa ajaredpbl, MHTepIIpeTUPOBATh MOJYUYEHHbIN pe3yJibTar.

dyukuuy u rpapuru:

CTPOUTH IpadMKM KOMIO3ULIMY QYHKIMI C TTOMOIIBIO JIEMEHTAPHOTO MCC/IEIOBAHMS M CBOMCTB KOMITO3UIIMM ABYX (QYHKIINIA;

CTPOUTH reoMeTpuyecKkye oOpa3bl YpaBHEHMI 1 HEPaBEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOOHO OTEepUPOBATh MOHATUSIMMU: TPa@UKM TPUTOHOMETPUUECKUX DYHKINIA;

MPUMEHSITh QYHKIMM 111 MOJIe/TMPOBAHUS U UCCJIeNOBAaHUST peaibHbIX ITPOIIECCOB.

Hauana maTeMaTHM4eCcKOro aHaamusa:

MCIIONIb30BaTh MPOM3BOIHYIO JIJI MccaeqoBaHus QYHKIMM Ha MOHOTOHHOCTD M 9KCTPEMYMBI;

HaXOAUTb HauboOJIbIllee M HaMeHblIllee 3HaUeHUsT QYHKIMM HeITPepbIBHOM Ha OTPe3Ke;
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MCIIOJIb30BaTh MPOM3BOAHYIO /IS HAXOXKAEHMS HAWIYUIIero pelieHusl B MPUKIAAHbIX, B TOM UYMCJIe COIMaTbHO-9KOHOMMUUECKNX, 3aauax,
IJ1S1 oTIpefie/IeHNsT CKOPOCTM M YCKOPeHUsI IIpoliecca, 3aJaHHOro GopmyJion win rpadmkom;

CBOOOJHO OMEPUPOBATh MOHITUSIMM: TEpPBOOOpA3Hasi, ONMpPeNeIEHHbI MHTErpasl, HaXOAUTh MepBOOOpas3Hble 3JeMEHTAapHbIX (PYHKIMN U
BBIUMCJISITh MHTErpas 1o popmysie HbroroHa-JIeiibuniia;

HaXOAUTD IUIOMIAAY TIJIOCKUX (PUTYP U 0OBEMBI TeJT C IIOMOILBIO MHTErpaa;

MMeTb IpeACTaB/IeHre O MaTeEMaTUYECKOM MOJeIMPOBaHNY Ha IIpMMepe cocTaBseHus aubdepeHIMaaIbHbIX YPaBHEHMIT;

pelllaTh MPUKJIAAHbIE 33aJauyy, B TOM YMCJIE COLMATbHO-IKOHOMMYECKOTO M (M3UMYECKOTO XapaKTepa, CPeACTBaMM MaTEMaTMUYECKOTO
aHaM3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHO0X€eCTBO IeHCTBUTEIBHBIX YHCE. http://window.edu.ru
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 http://window.edu.ru
[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 http://window.edu.ru
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 1 http://window.edu.ru
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1 http://window.edu.ru
Jlorapudmudeckue ypaBHeHUS
6 TpuronomeTpuueckue BoIpaXeHUs U 29 1 http://window.edu.ru
ypaBHEHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1 http://window.edu.ru
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 http://window.edu.ru
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 5 9 http://window.edu.ru
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1 http://window.edu.ru
MPOU3BOIHOMN
2 T[lepBooOpasHas u HHTErpan 12 1 http://window.edu.ru
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1 http://window.edu.ru
Tpuronomerpruyeckue HepaBeHCTBA
4 HppaunoHanbHble, IOKa3aTEIbHbIE U 24 1 http://window.edu.ru
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 1 http://window.edu.ru
6 HarypanbHsle u nensle yucna 10 1 http://window.edu.ru
CucreMbl paliiOHaIbHBIX, UPPALUOHATBHBIX http://window.edu.ru
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3aza4u ¢ mapaMmeTpamu 16 1 http://window.edu.ru
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATHU3 AT 16 9 http://window.edu.ru
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAIJIBI IJ151 YYEHUKA

MaremaTuka: aarebpa 1 Havyaia MaTeEMaTHYECKOTO aHa/IM3a, reoMeTpus. Ayire6pa 1 Hayaja MareMaTuuyeckoro aHaamsa. 10-11 kmacchl: 6a30BbINi

1 yraybneHHbl ypoBHu: yue6HuK / I A. Anumos, FO.M. Konsaruu, M.B. Tkauésa [u ap.]. - 11-e usn., crep. - Mocksa : [Ipocsemenne, 2023. -

463, 1]
METOJWNYECKUE MATEPUAJIBI JIJI1 VUUTEJIS

Metomnueckine pekomesngauuu(asropsl H.E.demoposa, M.B.TkaueBa)

M PPOBBIE OBPASOBATEJIbHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

e http://window.edu.ru/ DyieKTpoHHass 6UOIMOTEKA YIEOHMKOB ¥ METOAMYECKUX MATEPUAJIOB

* http://www.math.ru Martepuassl mo maTemarnke B EnuHom Koyuiekuym 1im@poBbIX 06pa3oBaTe/IbHbIX PECYPCOB

* http://www.bymath.net I'azera «MaTtemaTtuka» Msgarenbsckoro moma «IlepBoe ceHTIOPsI»

* http://www.uztest.ru 3agaun 1o reomeTpun: MHOOPMAIMOHHO-TIOMCKOBAsI CUCTEMA

* http://www.problems.ru KomrmpioTepHast MaTeMaTuKa B IIKOJIE

* http://school.msu.ru MaremaTuka. IlIkosa. Bymyiee. Caut yunrens marematuku A.B. IlleBkuna

* http://www.etudes.ru MaTtemaTiueckoe o6pa3oBaHye: IpoIIoe 1 HacTosgIlee. IHTepHeTOMO/IMOTEeKa IO METOIMKE IPEIOgaBaHMsI
MaTeMaTUKI

* http://www.exponenta.ru [Topran Allmath.ru — Bcsa maTemaTnuka B OGHOM MecCTe

e http://www.allmath.ru ITpuknagHas MaTeMaTuKa: CIIpaBOYHUK MaTeMaTUUeCKNX (GOpMYJI, IPUMeEpPHI U 3a7aui C pelIeHUsIMA
e http://math.rusolymp.ru 3agayHuK IJ1s1 MOATOTOBKM K OJIMMITMAAAM I10 MaTeMaTUKe

* http://tasks.ceemat.ru 3anMmarenbHast MmaTemMaTka — OJMMIIMAIbI, UTPbI, KOHKYPCHI 110 MaTeMaTUKe AJ151 IIKOJIbHUKOB

* http://www.math-on-line.com MaTemaTnueckue oIMMIMAIbI IJIS IIKOJIbHUKOB

* http://www.olimpiada.ru MaTemaTnueckue OJMMIIMAIbI ¥ OJIMMIIMAIHbIE 3a0aum
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