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MOSICHUTEJIbHAS 3AITUCKA

Pabouas nmporpamma yue6HOTO Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHajan3a» 0a30BOro
ypoBHs s oOywarommuxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAapTa CpeaHero odmiero odpa3oBaHUs, C YU4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIIEMBIX K MaTEMaTHYECKOMY OOpa3OBaHMIO, U
TPAagUIMKA POCCHICKOTO 00pa3zoBaHMs. Peanmzamusi mporpaMMmbl  00ECIICUMBACT OBJIAICHHE
KJTFOYEBBIMH KOMITETCHIIUSIMH, COCTABIISIOIIMMU OCHOBY JUISI CaMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEIILHOTO PAa3BUTHUS
JMYHOCTH 00YYaIOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYECKOTO aHAJIM3ay SBIICTCS OJHUM M3 HanOoJiee 3HAYMMBIX
B IporpaMMe CTapiied IIKOJIbI, TOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIeYHBACT
UHCTPYMEHTAJbHYIO 0a3y Jjs HM3Y4YCHHs BCEX CCTECTBCHHO-HAYYHBIX KYpCOB, a C JApPYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTPaKTHOE MBIIUICHHE YydYalluXxcs Ha YpPOBHE,
HEOOXOMMOM JIJIsi OCBOCHHUSI KypCOB MH(MOPMATHUKH, OOIIECTBO3SHAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca ydalmecs OBJIa/ICBAl0T YHUBEPCATHHBIM SI3IKOM COBPEMEHHOU HAYKH,
KoTOpasi GopMyJIUpPYyeT CBOU JOCTUKEHHS B MaTeMaTu4yeckoil popme.
Kypc anreOpbl W Hauanm MaTeMaTHYECKOTO aHAJIM3a 3aKJaJbIBA€T OCHOBY JUIS YCIICHIIHOTO
OBJIAACHHUS 3aKOHaAMU (1)I/ISI/IKI/I, XUMHH, 6I/IOJ'IOFI/II/I, IIOHUMAaHHUsI OCHOBHBIX TCHILGHIII/II;'I
HSKOHOMHUKH U OOIECTBEHHOW *U3HU, MO3BOJSET OPHEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIB30BaTh MX B MOBCEAHEBHOW XKU3HU. B TOXKe
BpeMs OBJIaJIeHHE aOCTPaKTHBIMU W JIOTUYECKH CTPOTUMHU MATEMaTUYECKUMHU KOHCTPYKIIMSIMH
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH YTBEPIKICHUS,
UCIIONIb30BaTh 0000IeHne W KOHKpETH3aIuio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pm 1 Ha4YaJI MaTeMaTHU4YCCKOI'O
aHaJau3a B CTApLIEH WIIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOATECIIBHOT'O IMOCTPOCHUA MaTEMAaTUYCCKUX MOI[GJ'IGI\/'I PCATbHBIX CI/ITyaHI/Iﬁ u
HHTEpIPETAlN  IMOJTYYCHHBIX pemeHI/Iﬁ, S3HAKOMATCA C HOpUMEpaMHu MAaTCMAaTHYCCKUX
3aKOHOMEPHOCTEH B TPUPOJIe, HAYKE M B HMCKYCCTBE, C BBLIAIOIIMUMUCA MaTeMATHYECKUMU
OTKPBITUSIMU B UX aBTOPAMH.
Kypc o6magaer 3HAYUTENbHBIM BOCHHTATEIBHBIM TOTEHIIMAIIOM, KOTOPBIA pealn3yeTcss Kak
yepe3 yueOHbII MaTepual, ClocoOOCTBYIONINI (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuky y4eOHOW NeATeTbHOCTH, TPEOYIONeH CaMOCTOSTEIHbHOCTH, aKKypaTHOCTH,
HpOI[OJ'DKI/ITeJ'IBHOI\/'I KOHLOCHTPAIMW BHUMAHUSA 1 OTBETCTBCHHOCTHU 3a HOJ'Iy‘-IGHHBIfI pE3yiabTarT.
B ocHOBe MeTomMKU OOyYeHHsS aireOpe W HavajaM MaTeMaTHYeCKOTO aHallu3a JICKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.
Ctpykrypa Kypca «AnreOpa W Hadana MaTEeMAaTHYECKOTO aHaIn3a» BKIIOYAET CICAYIOIIHE
coJiepKaTelbHO-METOAuYecKue JHHUU: «YHucrna W BbeYMCHCHUSA», «DYHKIUU U TpaduKmny,
«YpaBHEHUS U HEpaBeHCTBa», «Hauama mareMaTudeckoro aHaimmsa», «MHOXKECTBA U JIOTHKAY.
Bce ocHOBHEBIE COACPIKATCIIbHO-MCTOAUYCCKUC JIMHUU HU3YYAIOTCA Ha IMPOTSHKCHUHU ABYX JICT
oOy4deHHsI B cTaplieid IIKOJIE, €CTECTBEHHO MOMOJHSIS IPYT JApyra M IOCTEIIEHHO HACHIIIAsCh
HOBBIMH TEMaMH M pa3aenamu. JIaHHBIH Kypc SBJSIETCS HMHTETPATHBHBIM, MOCKOJIBKY
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o0bemuHAET B cebe coaepKaHUE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: anreopa,
TPUTOHOMETPHS, MATEMAaTHUECKUI aHaN3, TeOpus MHOXKeCTB U Ap. [lo Mepe Toro kak ydarmecs
OBIIICBAlOT BCE Oojiee MIMPOKUM MAaTEMaTHYECKHM allapaTroM, y HHUX I[OCIEeI0BATEIbHO
dopMHpyeTcsT M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOZETb pealbHOM
CUTYyallud, MPUMEHATh 3HAHU, MOJyYeHHbIE B Kypce «AureOpa M Havala MaTeMaTHYeCKOTO
aHalu3a», A PEIIeHUs] CaMOCTOSITEIbHO C(OPMYIMPOBAaHHOW MaTeMaTHUECKOW 3ajgauu, a
3aTeM MHTEPIPETUPOBATh [IOJYyYEHHBIH pe3yibTar.
CopnepxaTenpHo-MeToANYeCKass JUHUS «Yucina W BeIYMCIEHHA» 3aBepuiaeT (opMHUpOBaHUE
HaBBIKOB HUCIOJIb30BAHUS JEHCTBUTENIBHBIX YHCEIN, KOTOPOE ObIJIO HA4aToO B OCHOBHOM Hikoiie. B
cTapuieil mKkoje oco0oe BHMUMaHHUE yrenseTcs (OPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKIIIOYAIOIIUX B ceOs HMCIOJIB30BAaHHUE PA3IMYHBIX (OPM 3aMUCH JECHCTBUTEIHHOTO
Yrciia, YMEHHE DPALMOHAIBHO BBIMOJIHATH NEHCTBHA C HUMH, AENaTh NPHKHUAKY, OIEHHBATH
pesynabTar. OOy4aromuecs: MOJy4aroT HABBIKM NPUOIMKEHHBIX BBIYMCICHUH, BBIOJIHEHHS
JeMCTBUI € 4MCIaMH, 3allMCAaHHBIMM B CTaHIAPTHOM (hopMe, MCIIOJIb30BaHUs MaTeMaTHYeCKHX
KOHCTaHT, OLIEHUBAHMSI YMCIIOBBIX BBIPAKEHUI.
Jlunus «YpaBHEHUS U HEPABEHCTBA» PEATM3yeTCsl Ha MPOTSXKEHUM BCEro oOydeHus B cTaplueit
IIKOJI€, IOCKOJIBKY B Ka)KJIOM pa3jiesie IpOrpaMMbl IIPeTyCMOTPEHO PEIIEHHE COOTBETCTBYIOIINX
3agad. OOyyaromuecs: OBJIaAeBalOT PA3IMYHBIMH METOJAMH PEUICHUsS IEJbIX, PAllMOHAIBHBIX,
UpPpaMOHATIBHBIX, MOKA3aTeIbHBIX, JIOTAPU(PMHUIECKHX M TPHUTOHOMETPHUECKUX YpaBHEHHIA,
HEpaBEHCTB U MX cucTeM. [lomydeHHble YMEHHUS UCTIONB3YIOTCS MIPH UCCIIEAOBAaHUH (DYHKIHHA €
MIOMOIIBIO TIPOU3BOAHOM, pEIIeHUH PUKIIAJHBIX 331a4d U 3a/1a4 Ha HAXOXKICHHE HAaHOOJIBIINX U
HalMEHBIIMX 3HaueHuH ¢yHkuuu. JlaHHas cojepxkarenbHas JUHHUS BKIIOYAeT B ceOs Takke
dopMHpoBaHHE YMEHMH BBINOJHATh pacuéThl MO GopMynaM, NpeoOpa3oBaHUs LENbIX,
paLMOHATIBHBIX, UPPALMOHANBHBIX U TPUTOHOMETPHUUECKUX BBIPAKEHHM, a TakKe BBIPAKEHHIH,
coJepXkalx creneHu M Jorapudmel. braromaps u3yueHuro anreOpandeckoro Matepuana
IPOMCXOIUT AajbHEelIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHS y4yaluxcs,
(GopMHpYIOTCS HAaBBIKM JICAYKTUBHBIX PACCYXICHHH, pabOTBl C CHMBOJBHBIMH (OpMamu,
NpEeJCTaBICHNs 3aKOHOMEPHOCTEH M 3aBUCHMMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. AjreOpa
npeziaraet 3pGEeKTUBHBIE HHCTPYMEHTHI JUTSI PEICHHUS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3aj1a4, HarJISHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.
CopnepxatenbHO-MeToAnYecKas TUHUS «DYHKIMH U TpapUKU» TECHO MEPEIIeTaeTcs C JpyTuMU
JUHUSMHU Kypca, TOCKOJBKY B KaKOM-TO CMBbICIE 3a7aéT TOCIIEJOBATEIbHOCTh H3YyYCHHS
marepuaia. M3ydyeHue cTeneHHOH, moka3aTeabHOH, Jorapu(MUIEeCKO U TPUTOHOMETPUUYECKUX
(GyHKLIUH, UX CBOMCTB M rpauMKOB, UCIOIb30BaHUE (QYHKIMN JUIS PELIeHUs 3a/1ad U3 IpYrux
y4eOHBIX TIPEMETOB U PEATbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEeMaTHYECKUM aHAIH30M, TaK U
C peuieHHeM ypaBHEHWH ¥ HepaBeHCTB. [lpm 5ToM Oonblloe BHUMAaHHE YIENSETCS
bopMHpOBaHWIO yMEHHS BBIpaXaTh (QOPMYITaMH  3aBHCHMOCTH MEXAY pa3IHIHBIMU
BEJIMYMHAMH, HCCIIEIOBATh TONyYEeHHBIE (YHKIWH, CTPOUTh WX Trpadukd. Marepuan 3Toi
COJepKaTeNbHOM JMHUU HallelieH Ha pa3BUTHE YMEHHMH M HaBBIKOB, IMO3BOJISIOUINX BBIPAXKATb
3aBHCUMOCTH MEXIYy BEIMYMHAMU B pa3inyHON (opMme: aHATUTHUYECKOW, TpauyuecKol u
cioBecHO. Ero wm3ydeHume crmocoOCTBYeT pa3BUTHIO QJITOPUTMHUYECKOTO  MBIILICHHUS,
CHOCOOHOCTH K 0000IIEHHUIO ¥ KOHKPETU3AIMH, UCIIOJIb30BAaHHIO aHAIOTHH.
CopnepxatenpHast JnHUS «Hadana MaremaTHdyeckoro aHajiu3a» II03BOJIAET CYIIECTBEHHO
paclIMpUTh KPYyT KaK MaTeMaTHYECKUX, TaK U NPUKJIAJHBIX 33134, JOCTYIHbIX 00y4JaroIuMCs, y
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KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTh UCCIIE0BATh M CTPOUTH IpaduKu QyHKIMH, ONPEAEsATh UX
HanOOJbIINE U HAUMEHBIINE 3HAUYEHUS, BBIYUCIATD TUIOMAAn Guryp nu o0bEMBI TeJ, HAXOAUTh
CKOPOCTHM M YCKOPEHHMs IpoueccoB. JlaHHas conaepKaTesbHas JIMHHUS OTKPBIBAE€T HOBBIC
BO3MOYKHOCTH IIOCTPOCHMS MAaTeMaTU4YECKUX MOJCIECH pPEAJIbHBIX CUTYalUWd, HaXOXKICHUS
HaWIy4dllero peLICHUs B IPUKIAJHBIX, B TOM 4YHMCIIE COLMAJIbHO-3KOHOMHMYECKHMX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTIO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, ()OPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHMKe M HcKyccTBe. OOyuwaromuecs y3HaKOT O
BBIIAIOIIUXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJE pPa3BUTHA MATEMATHKU KaK HAYKH, M HX
aBTOpax.

CopepxarenpHo-MeToAMYeCKass JUHUS «MHOXECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
AJIEMEHTaM TEOPHUH MHOKECTB. TeOpeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS ITPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTEeMaTHKH W MpPEeIaraloT Haubosiee YHUBEPCAIBHBIA S3BIK, 00BETUHSIIOMINI
BCE paslenbl MaTeMAaTUKM U €€ INPWIOKEHHWH, OHU CBS3bIBAIOT Pa3HbIE MaTEMaTU4YECKHE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BaXxHO n1aTh BO3MOXHOCTb HIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTEMAaTHKM M HCIOJb30BAaTh €ro AJs
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Aunrebpa um Hayajia MaTeMaTHYECKOIO AaHaIU3a» IMPUCYTCTBYIOT TaK)KE€ OCHOBBI
MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPBIE NMPH3BAaHBl CPOPMUPOBATH HABBIKM ITOCTPOCHUS
MOJIeNIell peallbHBIX CHTYallui, UCCIIEOBAHUS 3TUX MOJIEIEH C MOMOMIBIO anmapaTa aareopsl u
MaTE€MaTU4YeCKOro aHaJn3a W MHTEPIpETAaluu IIOJYYEHHBIX pe3yibTaToB. Takue 3amaHus
BILUICTEHbI B KaXIbIH M3 pa3leloB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca LIHPOKO
UCIIONIB3YETCS Ul PELICHUs MPUKIAIHBIX 3a1a4. [Ipy pemenun peanbHbIX MPAKTUYECKUX 3a1a4
yyaliuecss  pa3BUBAlOT  HAONIOAATENIbHOCTh,  YMEHHME  HaXOJIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HCMOJIb30BAaTh AHAJIOTHIO, 0000IIAaTh M KOHKPETH3MPOBATH IMPOOIEMY.
JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPHUKIAIHBIX 3a7ad OpraHU3yeTcsl B
npoliecce U3y4eHus BCeX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOTO aHAIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM maHe Ha U3ydeHHE Kypca anreOpbl U Hayall MaTeMaTHYeCKOro aHamu3a Ha 0a30BOM
ypoBHE OTBOAMTCS 2 yaca B Heaenmo B 10 kiacce u 3 yaca B Hexento B 11 kiacce, Bcero 3a Ba
roja ooyuenus — 170 gacos.

BOCIIUTATEJIbHBIA IOTEHIIUAJI ITIPEIMETA
BocnurarenpHplii moTeHIMan mnpeaMmera «Asredpa M Hauyala aHalu3ay pealu3yercs B
COOTBETCTBUHU C OCHOBHBIMH HAIIPaBJICHUSIMH BOCIHUTATEIbHON AESITEIbHOCTH, ONpPEAEICHHBIMU
B paszgene"OOHOBIEHHE BOCHUTATEIBLHOTO Mpollecca C yYE€TOM COBPEMEHHBIX JIOCTHKEHUM
HayKH ¥ Ha OCHOBE OTE€YECTBEHHBIX Tpaauuuii" Ctpareruu pa3BuTHs BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuoa Ao 2025 roaa (pacnopsxkenue IIpaBurenscrsa Poccuiickoit @enepanun
ot 29 mas 2015 roma Ne 996-p) u B coorBerctBuu ¢ IIporpammoii Boctiutanus MbOVY «COIII
Ned» r.o. IIpoxnanusiii KBP.
Ypoku mpu3BaHbl pemiaTh 3a7a4i 00y4eHHsI, ONPEACIICHHBIC TOCYIapCTBEHHON MPOrpaMMoin, H
3aJa4d BOCIIMTAaHUS JINYHOCTH IIOAPACTAIOIIETO IIOKOJCHWS B HEPAa3PBIBHOM CIHMHCTBE.
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BocnuTsBaromui aclekT ypoka MAaT€MaTHKH NPEAYCMaTPHUBAET HCIOJIb30BAaHUE COIEPIKaHUS
y4yeOHOTO MaTepuasia, TEXHOJIOTUH oO0ydeHus, (opM oOpraHuzalMu [O3HABATEIHLHOM
NEeSITeIbHOCTH B WX B3aUMOJICHCTBUU JUISI OCYILECTBICHUS (POPMUPOBAHUS U Pa3BUTHA
HPABCTBEHHBIX, TPYAOBbIX, 3CTETUUECKUX, TATPUOTUYECKUX, SKOJIOITMUECKUX U JIPYrUX KauecTB
JUYHOCTH IIKOJbHMKA. OH HampaBieH Ha BOCHUTAaHME [PABUIBHOIO OTHOLIEHMS K
00I11€4eIOBEYECKUM LIEHHOCTSIM, BBICOKOTO YyBCTBAa I'PaKJAHCKOI'O J0JIra 4epe3 IMOHUMAaHue
YHHUKQJIBHOCTH POJHOIO $3bIKA, OCMBICIICHHE ITOATHMYECKHX U IPO3andeCKUX TEKCTOB, 4epe3
SMOLIMOHAIBHOE BOCIPHUATHE MPOU3BEIECHUN HCKYCCTBA, 4epe3 MPHOOLIECHUE K HAllMOHAIbHBIM
TpaguIMsIM M oOblYasiM cBoero Hapozaa. IlyTm peanuszanum BOCIUTATEIbHOIO MOTEHIMAJA
YPOKOB MaTe€MaTUKHU: PEUICHUE 3a]ja4 pa3JIMYHbIMU CIIOCOOaMM — NEPBBIM 1IAT K 3CTETUYECKOMY
BOCHPUATHIO MaTeMaTuKu. [Ipy 3TOM HMKTO M3 yYEHUKOB HE OCTAaCTCS PaBHOILYLIHBIM, JIETH
HA4YMHAIOT CMOTPETh HA MaTeMaTUKY HE KaK Ha CyXyl0, CKy4yHYIO HAayKy, a BUJAT, YTO U 37€Ch
HYXXHBI BBIIYMKa, aHTa3us, TBOPUECTBO. [LIKOTBHUKH ydaTCst CAMOCTOATEILHO HAXOIUTh Oojee
IPOCThIE, @ 3HAUUT 00JIee KpacUBbIC pEeIlIeHHs 3a/1a4, HAUMHAIOT BUJETh B3aUMOCBS3b BCEX
qacTel MaTEMAaTHKH, a 3HAYUT U KPacoTy 3TON HAYKH.

Jlis ocylecTBIeHHsI Ha YpOKe HPAaBCTBEHHOTO BOCIMTaHUS BOOOIIE HEOOX0AuMa OpraHu3arlus
BOCIIMTATEIBHOIO BIUSHUS HAa JIMYHOCTh UIIKOJBHHKA 4Ye€pe3 CUCTEMY OTHOILEHUH,
CKJIaJIIBAIOIINXCS HAa ypoKe. BocuThiBaromee 00ydeHue — 3To Takoe 00ydeHue, B mporecce
KOTOPOTO OpraHu3yeTcsl ILeJeHanpaBiIeHHOe (HOpPMUPOBAHHE 3aIIAHWPOBAHHBIX IE€AArOrOM
OTHOLIEHUH YyYalllUXCS K Pa3JIUYHBIM SIBICHUSAM OKPY)KAIOIIEH KU3HU, C KOTOPBIMU YUYEHHK
CTaJIKUBaeTCsl Ha ypoke. Kpyr 3TUX OTHOIIEHWH MOCTAaTOYHO IIMPOK. BakHO HayyuTh pedsT
CaMOCTOSITENIbHO MBICIIUTh, UCKaTh HEOOXOAMMYIO MH(pOPMALNIO, COMOCTABIATh (akThl. Toraa
OHU HE INepecTaHyT YYUThCsS BCIO JKU3Hb, HE3aBUCUMO OT CBOeil mpodeccuu, OOroHss MeHs U
camux cebd. Ha ypokax MaTremMaTWKM Yy ydaliuxcs BbIpaOaThIBaeTCs NMPHUBBIYKA K TOMY, YTO
HEBHMMATEJIBHOCTh TPH PEUIEHWH 3a/aud MpUBeleT K omuoOke, a Jiobas HETOYHOCTh B
MaTeMaTHKe He ocTaHeTcs 6e3 nmocneactBuil. [loaToMy 3aHATHS MaTeMaTUKON AUCHUILITUHUPYIOT
yyanmxcs. 3aHMMasCh MaTEMaTUKOM, KayK/Iblii yUEHUK BOCIIUTHIBAET B ce0€ TaKue JINYHOCTHBIE
YyepThl XapakTepa, Kak CIpaBeAJIMBOCTb M YECTHOCTh; MPHUBBIKAET OBITH MpENEIbHO
00BEKTUBHBIM.

YectHas u nobpocoBecTHas paboTa Ha ypokax TpeOyeT HaIpshDKEeHHOM YMCTBEHHOW paloThl,
BHHUMAaHUs1, TEPIUMOCTU B MPEOJIOJIEHUN PA3JINYHBIX TpyaHOcTel. IloaToMy ypoku mMareMaTuku
BOCIIUTHIBAIOT B YYEHHMKaX TPYAOI00ME, HACTOMYMBOCTBH, YMOPCTBO, YMEHHE COIJIAIIATHCS C
MHEHUSAMU IPYTUX, JOBOAUTH JIENO0 A0 KOHIIA, OTBETCTBEHHOCTD.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYHMCICHHSA

Pannonanphple uyucia. OOBIKHOBEHHBIE M JAECATHYHBIE JIpOOM, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmerndeckue omnepauud ¢ palMOHAIbHBIMU  YMCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHuH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JleiictBuTenpHble uucia. PalMoOHANBHBIE W HUppaloOHaNbHBIE dYHCHIa. ApudmeTnueckue
ornepanuy ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpuOiamkEHHbIE BBIYMCIIEHUS, IPABUIIA OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUMN.

Crenenp c¢ menbiM mokasateneM. CrangapTHas Qopma 3amuch JeHCTBUTENBHOTO YHCTIA.
Hcnonb3oBanue mnoaxoismedl (GopMbl 3amMcu  JIEHCTBUTENbHBIX 4YHCEN JJIS  pPEeLIeHUs
IIPAKTUYECKUX 3a7a4 U NPEICTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. [leiicTBusa ¢ apupMeTHYECKMMHM KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyCc, KOCHHYC M TaHI€HC YHUCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHIE€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHHUs M HEpaABEHCTBA

ToxaecTBa U TOXKIAECTBEHHbIE Pe0Opa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUYECKHX  BbIpaXeHUH. (OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI.

YpaBHeHUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeTo 1 MUHTEPBAJIOB.
Pemenue nenbIx U 1poOHO-pAIMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenne nppalnoHalIbHBIX YPaBHEHUIN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHrne ypaBHEHHMM W HEpPAaBEHCTB K PEIICHUIO MAaTeMaTHYeCKMX 3a7ad M 3a71a4 U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaQUKH

OynK1us, crocoosl 3ananust GyHkuun. I'papux Gyaxnun. Bzanmuo oOpatHblie GyHKINU.
OO6nactp ompeneneHUs U MHOXKECTBO 3HadeHWH ¢yHkumud. Hymm ¢ynkumu. IlpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHast pyHKIMS ¢ HATYpaJIbHBIM M IIeJbIM 1oKa3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa
U rpaduK KOpHs N-Oi CTEMEeHH.

Tpuronomerpuyeckasi OKpYKXHOCTb, ONpPEEICHNE TPUTOHOMETPUUECKUX (DYHKIUN YHCIOBOTO

apryMeHTa.

Hauvana MaTeMaTH4eCKOro aHajJu3a

ITocnemoBaTeNbHOCTH, CIIOCOOBI 3a7JaHus MOCJICIOBATEIILHOCTEH. MOHOTOHHBIC
MMOCJIeJOBATCIbHOCTH.

Apudmernueckass U reoMeTpHuecKas mporpeccud. beckoHeuHo yObIBaloInas reoMeTpuueckas
nporpeccusi. Cymma OeCKOHEUHO YObIBaromield reoMeTpuyeckoil mporpeccun. Dopmyna
CJIOKHBIX MPOLCHTOB. MCnop30BaHne IPOrpeCcCUy AJI PEIIECHUS PEANBHBIX 331a4 PUKIIAJHOTO
XapakTepa.



MHoxkecTBa M JIOTHKA

MHoxecTBO, omepanuu Hajg MHoxkecTBamu. Jluarpammbl Oinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO aniapara Uil ONMCAHUS PEATbHBIX MPOLIECCOB U SABJIEHUW, IIPU
pEIIeHUH 3329 U3 IPYTUX y4EOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BIYMCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

Crenens ¢ palMOHaIBHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm uncna. [lecaTnynble U HATypaJIbHBIC JTOTAPH(PMBI.

YpaBHeHHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIBHBIM IIOKA3aTEIEM.

ITprMeprl TPUTrOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl IMHEHHBIX ypaBHEHUH. PellleHne npuKkiIagHbIX 33/1a4 ¢ IOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a7ad U 3a7a4 u3
pa3INYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

DOyHKIUH U rPpapuKu

Oynkuus. [lepuonnyeckue GpyHkuuu. [IpomMexxyTku MOHOTOHHOCTH (YHKIMHU. MakCUMyMBI U
MUHUMYMbI QyHKIMU. Hanbosblee 1 HauMeHbllee 3HaYeHne (PyHKIUN Ha TPOMEKYTKE.
Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U IpapUKH.

[ToxazarenbHast u gorapudmuueckas GyHKIUHU, UX CBOMCTBA U TpadUKH.

Ucnonb3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHI U IMHEWHBIX CUCTEM.
Hcnonp3zoBanne rpadukoB GYHKIHMA A1 UCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPHIC
BO3HUKAIOT MPH PELICHUHU 3aja4y U3 IPYTUX YUEOHBIX IPEIMETOB U PEaIbHOM KU3HU.

Havana mareMaTH4ecKoOro aHajamu3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyueckuii u GU3NUIECKU CMBICT POU3BOTHOM.

[TpousBoaHble 3yeMeHTapHbIX (yHKIUNA. DOpMyNbl HAaXOXIAEHHUS IPOU3BOJHOM CyMMBI,
MIPOU3BEIEHUS U YaCTHOTO (PYHKUIUH.

[IpumeHeHre TPOU3BOAHONW K HCCIEOBAaHMIO (DYHKIHMH HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxnenrne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHns (PyHKIMU Ha OTPE3Ke.

IIpuMeHeHre NMPOU3BOJHOM U1 HAXOKACHMS HAWIYYILIEro PELICHUs B IPUKIAJHBIX 3aj1adax,
JUISL OTIPENIENIEHUs] CKOPOCTH IpOoIecca, 3alaHHOT0 (OpMYIIOi Uil rpaduKoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTerpain, ero reoMeTpudeckuii U Gu3n4eckuii cMbIici. Berancinenue uHTErpaia mo Qopmysme
Herorona—JleitOHuma.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue ydyeOHOro mpeamera «MaremaTukay JOJDKHO OOeclieurBaTh JIOCTHIKEHHE Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHUS CIEAYIOMUX JTHYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE  pe3ynbTaThl OCBOGHMSI IpOrpaMMbl  ydyeOHOro nmpeamera «MaTemaTHKay
XapaKTEePHU3YOTCH:

['paxxnanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTHIO TPAXKTAHCKON IMO3UIIMU O0YyJaIOMErocsi Kak aKTUBHOTO UM OTBETCTBEHHOTO
qJIeHa POCCHICKOT0 OOIEeCTBa, MPEICTABICHUEM O MAaTEeMAaTUICCKUX OCHOBaX (DyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIEHHUH, MPOLEAYp I'pa)JaHCKOro obiiecTtBa (BbIOOPHI, ONPOCH U IIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUH C MX (QYHKIUSMU U
Ha3HAYCHHUEM.

[TarpuoTrueckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUHCKON Tpa)¥TaHCKOW HWIEHTUYHOCTH, YBAXXCHHS K MPOIUIOMY U
HAaCTOSIIIEMY POCCUHCKONM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHIKEHUSIM POCCHUUCKHUX
MAaTEMaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOM IIKOJbI, K MCIOJIb30BAaHUIO 3THUX JIOCTHKECHUN B
JIPYrUX HayKax, TEXHOJOTUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja; cHOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOIO NMOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTHKEHUN HAyKU
U IESITETbHOCTHIO YUEHOTO; OCO3HAHHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTONYMBOTO OYyIIETO.
DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKMM OTHOIIEHHMEM K MHpPY, BKJIIOYas 3CTETUKY MATEMAaTHMYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/lay, PEIICHHH, PacCYXICHUMN; BOCIPUMMYHUBOCTHIO K MAaTEMAaTHUYECKHUM aCIEeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHSI MPUMEHATh MaTEMaTHYECKHWE 3HAHWUS B WHTEpecax 370pOBOTO U
6e3omacHoro oOpas3a KH3HU, OTBETCTBEHHOTO OTHOIIIEHHUSI K CBOEMY 3[I0POBBIO (3I0pOBOE MUTAHUE,
cOamaHCHpPOBAaHHBIM PpEXUM 3aHATUA M OTAbIXa, peryjspHas Qu3ndeckas aKTHUBHOCTB);
(U3MYECKOTO COBEPIICHCTBOBAHUS, MIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON AESITETLHOCTHIO.
TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM IICHHOCTH TPYIOJIIOOWS; MHTEPECOM K paslUyHbIM chepam
poeCCUOHAIBHON NIESITEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKCHHUSIMHU, YMEHHUEM
COBEpIIIAaTh OCO3HAHHBIN BHIOOp Oy/yIIer Mpopeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
MIJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTEMAaTHIECKOMY 00pa30BaHUI0 U caMOOOpa30BaHHIO Ha
MPOTSHDKEHUM BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PELICHUM MPAKTHUYECKHUX 3a7ad
MaTeMaTUYeCKOU HaNpaBIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:



c(OPMUPOBAHHOCTHIO ~ DKOJIOTUYECKOM  KYyJIbTYpbl, TOHHMaHHEM  BJIMSHHUS  COLMAIbHO-
HSKOHOMMYECKUX MPOLECCOB Ha COCTOSHUE MPHUPOJHON U COIUAIBHON Cpelbl, OCO3HAHUEM
rI100aTBFHOTO XapakTepa IKOJIOTUISCKUX MPoOIieM; OpUeHTaIlMel Ha TPUMEHCHHE MaTeMaTHIECKIX
3HAHUU JJIsl pEICHHsS 33729 B 00JIACTH OKPYKAIOIIEH Cpeibl, TUIAHUPOBAHUS MOCTYIKOB M OIICHKU
MX BO3MOXHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOIIEH CpeJibl.

[lenHOCTH HAy4YHOTO MMO3HAHMUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKM M OOIIECTBEHHON NPAaKTHKH, IOHUMAaHHEM MAaTeMaTH4YeCKOol HayKu Kak cdepbl
YeJI0BEYECKON NIeATEIbHOCTH, ITAnoB €€ Pa3BUTHS U 3HAUMMOCTH JUIS Pa3BUTHUS LUBUIN3ALUY;
OBJIAJICHHEM $I3bIKOM MaTEeMAaTUKH U MaTEMaTHYECKON KyJIbTypOoil KaK CpeJCTBOM MO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO U UCCIEAOBATEIIbCKYIO AEATEIbHOCTh UHANBUYABHO U B

rpymnre.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO mpeamera «Marematukay
XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCaAIbHBIMU NO3HAGAMEIbHbIMU oelcmeusmiu,
VHUBEPCAIbHLIMU ~— KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHbIMU  pe2YIsamUGHbLMU
oelcmeusamu.

1) Vuusepcanvnvie nosnasamenwvhvle Oeticmeusi, obecneuusarom Gopmuposanue 6a308bIx
KOCHUMUBHBIX NPOYECcco8 00y4arwuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYHCAowe20 Mupd,
npuMeHeHue 102U4eCKUX, UCCIe008aAMeNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).
bazoBble mornyeckue NeicTBUS:

° BBISIBIIAT W XapaKTEPHU30BaTh CYIECTBEHHbIC MPHU3HAKKM MaTeMaTHYECKUX OOBEKTOB,
MOHSATUHN, OTHOIIEHUH MEXTy TOHATUSAMU; (OPMYITHUPOBATH ONPEICIICHHS TOHATHUN; YCTaHABINBATh
CYIIIECTBEHHBIM TPHU3HAK KJIACCU(PUKAIMKM, OCHOBAHHS 11 OOOOIIEHUS W CPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO AHAJIN3A;

° BOCIIPUHUMATh, (OPMYITUPOBaTh M TMPEOOPa3OBBIBATh CYXKJIEHUSA: YTBEPAUTEIbHBIC U
OTpHUIIATENbHbIE, €IMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

° BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTUBOpEUUs B (akTax,
JAHHBIX, HAOIIOJIEHUSX U YTBEPKICHUSX; MPeJyIaraTh KPUTEPUHN JIJISl BBISBIICHUSI 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMIL;

° JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHMBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

° MPOBOANTH CAMOCTOSATEIHHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUMN (MIPSMBIC U OT
MPOTUBHOT0), BBICTpAWBaThb APryMEHTAlMI0, MPUBOJUTH MPUMEPbl U  KOHTPIPHUMEPHL;
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

° BBIOMpATh CIIOCO0O pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpaTh HanboJIee MOAXO AN C YIETOM CaMOCTOSTENILHO BBIJIEIIEHHBIX KPUTEPUEB).

Ba3oBrle nccinenoBaTenbcKUe AeHCTBUS:

° UCIIOJIb30BaTh BOMPOCH KaK HCCIIEOBATEILCKUNM MHCTPYMEHT MO3HAHUS; (OPMYITHUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYNE, MPOoOIeMy, YCTAaHABIMBAaTh HMCKOMOE U JIaHHOE,
(GhopMHUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;
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o MPOBOAWTH  CAMOCTOSATENHHO  CIUIAHMPOBAHHBIA  OKCIIEPUMEHT, HCCIECIOBaHHE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OOBEKTa, SBJICHUS, MPOIEeCcca, BBISIBICHUIO
3aBHCUMOCTEH MEXIly 00 BEKTaMH, SIBJICHUSIMU, ITPOIIECCCAMHU;

o CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIICHUS W BBIBOJBI IO pe3ylibTaTaM MPOBEASHHOTO
HaAOJIIO/ICHUs, UCCIIECIOBAaHUS, OIICHUBATH JOCTOBEPHOCTh TOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHMI;

o MPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE IMPOIECCa, a TAKKE BBIIBHTATh MPEINOIOKEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ota ¢ nuadpopmanmeii:

o BBISBJISITH ACPUIUTHI UH(OOPMAILIUU, TAaHHBIX, HEOOXOJUMBIX IS OTBETA Ha BOMPOC W JJIS
pelIeHUs 3a/1a4H;

o BEIOMpaTh HMH(POpPMAIMIO W3  HMCTOYHWKOB  PA3IMYHBIX  THIIOB, AaHAJIU3UPOBATH,
CUCTEMATHU3MPOBaTh W  HWHTEPIPETHPOBATH HWH(POPMAIMIO PA3IUYHBIX BHJAOB U  (Gopm

IIpE/ICTaBICHMUS;
J CTPYKTYPUPOBaTh HH(OPMALIHIO, IPEICTABIATE €€ B pa3IMUHBIX (hopMax, WITIOCTPUPOBATH
rpaduyecku;

J OLIEHUBATh HAA&KHOCTh MH(GOpPMAMM IO  CaMOCTOSTEIbHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMYHUKGmMu@Hble Oelicméus, 00ecneuusaiom  coopmMupo8aHHoCms
COYUANBLHBIX HABLIKOS 00YYAIOUWUXCHL.

OO01enue:

o BOCIIPUHUMATh U (OPMYJIHMPOBATH CYKIEHHUS B COOTBETCTBHM C YCIOBUSIMH M ILENSIMHU
OOlIeHMsI; SICHO, TOYHO, I'PaMOTHO BBIpaKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX M IHMHUCBMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 10 X0y PEIICHUs 3a/1a4l, KOMMEHTUPOBATh NOJYyYEHHBIN pe3ysbTar;

o B XO0/ie OOCYXJE€HHs 3a/laBaThb BOIPOCHI 0 CYILECTBY OOCYXJIaeMOH TeMbl, IMpOOIeMbl,
pemaeMoil 3ajaud, BBICKA3bIBATh MJIEW, HAIlEJICHHbIE HAa MOMCK DELIEHUS; COMOCTaBISATh CBOU
CYXJCHMSI C CYKICHHUSIMHU JIPYyrMX YYaCTHUKOB JAMAJora, oOHapyKHWBaTh pa3jMuue U CXOJICTBO
MO3ULMI; B KOPPEKTHOU (hopme (HOpMyIHpoBaTh pa3HOIIACHs, CBOU BO3PaKEHUS;

J NPEJCTaBIATh PE3YyibTaThl PEHICHUs 33Ja4yM, AKCIEPUMEHTA, HCCIIEAOBAaHMS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3a/ay Mpe3eHTalud U 0COOeHHOCTEeN
ayJTUTOPHUH.

CoTpyaHUYECTBO:

o MOHMMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUAYAIbHOW pabOThHl Mpu
pelieHnrn y4eOHbIX 3aja4y; MNpPUHUMATh Ledb COBMECTHOW JESITEeIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW paboOThI, pachpenemsTh BHUILI palbOT, JOTOBapHUBATHCSA, OOCYKIATh
MPOIIeCC U pe3yabTaT pabOThI; 0000IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

o y4acTBOBaTh B TIpyHHOBBIX (GopMax paboThl (00CyXkaeHus, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U UHBIE); BBIOJIHATH CBOIO YacTh PaOOTHl U KOOPIAUHUPOBATH CBOU JACHCTBUS C APYTUMU
YJieHaMd KOMaHJbl; OLIEHHWBAaTh KAaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT IO KPUTEPUSM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

3) Vuusepcanvuvie pecynamuensle Oelicmeus, 00eCneyusarom QoOpMuposanue CcmvlcI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuzanus:
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COCTaBJIATH IIJIaH, AJITOPUTM PELICHMs 3a7a4uM, BBIOMPaTh COCOO pelIeHus ¢ y4ETOM MMEIOLINXCS
pECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBaTb BapHUaHThI
peleHuii ¢ y4éToM HOBOH HH(pOpMAIUH.

CaMOKOHTpOJIb:

o BJIAJICTh HABBIKAMU MO3HABATEJIBHOM pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUI U
MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAAETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISL
polecca 1 pe3yabTara pelleHusl MaTeMaTUYeCKOM 3a1a4H;

o IPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTIYT BO3HHMKHYTb IIPM PELICHMM 3aJadd, BHOCUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

o OLIEHUBATbh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH MPUYMUHBI JOCTHKEHUS
WIA HEJIOCTHXEHMS pPEe3ylbTaTOB  JEATEIbHOCTH, HAXOAWUTh OWMOKY, JaBaTb OLIEHKY
PUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJBTATHBI

OcBoenne y‘I€6HOFO Kypca «Anre6pa H Ha4Yajla MaTCMAaTUYCCKOI'o aHajin3a» Ha YPOBHC CPCIAHCIO
O6I_I_ICFO O6paSOBaHI/I${ JOJI2KHO o0ecreynBaTh JOCTHIKCHUC CJICAYIOMIUX MMpCAMCTHBIX
O6paBOBaTCJ'IbHBIX PE3YyJIbTATOB:

10 KJIACC

Yucna v BbIYMCTICHUS

OH@pI/IpOBaTI) MOHATUAMU: PAIMOHAJIBHOC U I[GﬁCTBHTGHBHOG qucijio, OOBIKHOBEHHAS U JACCATUYHAas
IpOoOk, IPOIIEHTHI.

BrimonusaTe apudmernyeckue onepamnuu ¢ paiuoHaIbHBIME U J€HCTBUTETbHBIMU YHCIAMHU.
BreimonHaTe npuOnKEHHBIE BBIYUCICHUS, UCTIONB3Ys MpaBUiIa OKPYTIIEHUs, AeJaTh MPUKUIKY U
OLIEHKY pe3yJIbTaTa BHIYMCICHUM.

OnepupoBaTh TOHITUSAMU: CTEMEHb C IENbIM TOKa3aTeneM; CTaHaapTHas GopMa 3amucu
NEHCTBUTENBHOTO YMCIIA, KOPEHb HATypaJbHOW CTENEHHW; HUCMOJIb30BaTh MHOIXOIAILYI0 (opmy
3armcu )IeﬁCTBHTeHLHBIX YUCCIT OJid PCIICHUA IMPAKTUYCCKUX 3a1a4 U IMPEACTABICHHUA JaHHBIX.
OnepupoBarh MOHATUAMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO yIJjla; UCIOJIb30BaTh 3aIUCh
MIPOM3BOJILHOTO yTjia yepe3 0OpaTHbIe TPUTOHOMETpHUECKHE (QYHKIUU.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh TNOHATUSAMHU: TOXKJIECTBO, YpPAaBHEHHME, HEPABEHCTBO; II€JIOE, PALMOHAIBHOE,
UPpaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BeimonuaTe npeoOpazoBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUN M pellaTh TPUTOHOMETPHUUECKUE
YpaBHEHHUS.

BoinonHsATe peoOpazoBaHus 1IENbIX, PALMOHAIBHBIX U MPPAlMOHAIBHBIX BBIPAKEHUN U peuiarhb
OCHOBHBI€ THUIIBI 1IEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHHI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHHMs W HEpPABEHCTBA Uil pEUICHUS MAaTeMaTHYeCKuX 3aJad W 3a1ad U3
pa3IUYHBIX 00J1acTel HAYKU U PEaTbHOM KU3HHU.
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MonenupoBaTh peajibHblE€ CHUTYallMd Ha S3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA IO YCJIOBUIO 3aJauyd, HCCIIENO0BaTh MOCTPOCHHBIE MOJIEIM C HCHOJIb30BaHUEM
ammapara anreOpsbl.

DYyHKUMH U TPAPUKHU

OnepupoBarh MOHATHAMH: (QYHKIHS, CIOCOOBI 3amaHus (QYHKIHH, O0JACTh ONPEICIICHUS U
MHOYECTBO 3HauUeHUH (QYHKIMH, TpapuK (YHKIIUH, B3AUMHO 00paTHbIe (YyHKINH.

OnepupoBaTh HOHATUAMU: YETHOCTb M HEYETHOCTh (YHKIUHU, HYIU (DYHKIHUU, MPOMEKYTKHU
3HAKOIIOCTOSIHCTBA.

Hcnonw3oBarh rpaduku GyHKIUN 1)1 peIICHUs] YpaBHCHHUH.

CtpouTh U UATaTh TPaPUKU JIUHEHHON (YHKIIUU, KBAIPATUIHONW (DYHKIIUH, CTEIICHHON (PYHKIIUH C
LIEJIbIM TIOKA3aTEJIEM.

Hcnonp3oBark rpapuku QyHKUMHA AJI MCCIEAO0BaHUS MPOLECCOB M 3aBUCUMOCTEHN MpPHU peleHUun
3ajad U3 APYrUX YYeOHBIX MPEIMETOB M PEeajbHOW JKU3HU; BBIpAXaTh (POPMYyJIaMU 3aBHCUMOCTH
MEX/1y BEJIMYMHAMMU.

Hauyana maTeMaTH4ecKoro anajimnsa

OnepupoBarh NOHATHAMHU: IOCIEI0BATEILHOCTD, apuMETUUECKAsI U TeOMETpUYECKasi IPOTPECCHH.
OnepupoBarTh TOHATUSIMU: OECKOHEYHO YObIBalollasi TeOMETpUYEecKas IMpOorpeccus, cymma
0ecKOHEYHO yObIBAIOIIECH reOMETPUIECKON TPOTPECCHH.

3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA IOCIENOBATEIBHOCTEH M IPOrPECCUil Ul pPELIEHHUs peallbHbIX 3a7a4
MIPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBath MOHATHSAMH: MHOXECTBO, ONl€pally HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar Juld ONUCaHUS pealbHBIX IIPOLECCOB H
SIBIIGHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

OnepupoBarh NOHATHAMU: ONIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KAa3aTEIbCTBO.

11 KIIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh NOHATUAMU: HATYPAIBHOE, LIEJ0€ YNCIIO0; UCIIOJIb30BaTh NPU3HAKHU JACIIMMOCTH LIEIIBIX
4yCell, Pa3I0KEHHUE YUCiIa Ha IPOCThIE MHOXKUTEM IS PEILICHMS 3a1a4.

OnepupoBarh NOHATHEM: CTENEHD C PALIUOHATILHBIM IIOKA3aTENIEM.

OnepupoBaTh NOHATUSAMHU: JIOTapU(PM YUCIIA, TECITUYHBIE U HATYpaJIbHbIE JOTapU(pMBbI.
YpaBHeHHs U HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTEMEHH Ui NpPeoOpa3oBaHUs BbIPAKEHH; OMNEpUPOBATH MOHATUSMU:
IT0KA3aTENIbHOE YPAaBHEHUE W HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI MIOKA3aTEIbHBIX YPABHEHUHN H
HEPABECHCTB.

BoeimonHATe npeoOpa3oBaHusl BhIpaXEHUM, coiepkKamux Jorapu@Mbl; ONepupoBaTh MOHATUSMU:
Jorapu(MHUECKOe YpaBHEHHE M HEpPaBEHCTBO; pELIaTb OCHOBHBIE THUIIBI JIOTrApU(PMHUECKUX
YPABHEHUN U HEPABEHCTB.

Haxonuts pemenus MpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
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OneprpoBarh MOHATHAMM: CUCTEMA JINHEHHBIX YPAaBHEHUHN M €€ PEIICHUE; UCIIONb30BaTh CUCTEMY
JIMHEHHBIX YPABHEHHUHU JUI PEILICHUS IPAKTUYECKUX 3a1a4.

Haxomute pemieHuss npoCTEHIIUX CHCTEM M COBOKYIHOCTEM palMOHAIbHBIX YPAaBHEHUM W
HEPAaBEHCTB.

MonenpoBaTh peajibHble CUTYallud Ha SI3bIKE alreOpbl, COCTaBIATh BBIPAKEHUS, YPaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHIO 3aJayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJACINA C
UCIOJIb30BAHUEM allllapaTa ajareopsl.

DOYyHKUMH U TPAPUKH

OmnepupoBaTh MNOHATHSAMHU: IepHOAMYECKass (YHKLIHA, NPOMEKYTKH MOHOTOHHOCTH (YHKIIHH,
TOUKU 3KCTpeMyMa (PYHKIHMM, HauOoJjblllee U HauMEHblIee 3HAa4eHUs (YHKLIUU Ha MPOMEXKYTKE;
MCIOJIb30BATh MX JJISl UCCIIE0BAHUS (DYHKUUH, 3alaHHON TpapuKOM.

OmnepupoBarh MOHATUSAMH: TpadUKH MOKA3aTEIBHOM, JOrapu(PMUUIECKON U TPUTOHOMETPUIECKUX
¢byHKIMi; n300pakaTh X Ha KOOPAWHATHOHN TUIOCKOCTH M MCIIOJIB30BaTh ISl PEUICHUST YpaBHEHHH
Y HEPaBEHCTB.

N300pakaThb Ha KOOPAMHATHOW IUIOCKOCTH Ipad)uKM JMHEHHBIX YpPAaBHEHMH M MCIIOJIB30BaTh UX
JUI PEILIEHUS] CUCTEMBI JINHEHHBIX YPaBHEHUI.

Hcnonb3oBare rpaduku (yHKUMHA Ui MCCIENOBAHUS MPOLECCOB M 3aBUCHUMOCTEH M3 JIPYIHX
Y4EOHBIX JAUCIUILIIH.

Havaja maTeMaTH4eCKOro aHaJmu3a

OnepupoBarh TMOHATHAMHU: HENpepbIBHAS (YHKIMSA;, TNPOU3BOAHAS (YHKIMHU; HCIOIH30BATH
reOMeTpUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM [Tl pelIeHus 3a/1ad.

HaxomuTe 1OpoM3BOJHBIE 3JEMEHTAPHBIX  (DYHKIUH, BBIUKCIATH IPOU3BOJHBIE  CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIUH.

Mcnonb30BaTh MPOU3BOAHYIO S HCCIEIOBaHHUS (YHKIHUHM HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
IPUMEHSATH PE3yIbTaThl UCCIIEAOBAHM K TIOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh MPOU3BOIHYIO ISl HAXO0XKIECHNS HaWIy4IlIEro PEMICHNs B IPUKIIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMHUYECKHUX, 3a/1a4ax.

OnepupoBaTh NOHATUSAMU: IEPBOOOPA3HAst U UHTETpaJl; IOHUMATh FEOMETPUUECKUM U (pu3NUecKuit
CMBICJI UHTErpaJa.

Haxoauts nepBooOpa3Hble 2JIeMEHTapHBIX (PYHKIIMI; BBIYUCIATE UHTErpall o Gopmyse HproTona—
JleiiOHuna.

Pemrate npukiaaHbie 331241, B TOM YHCIIE COLUAITBHO-3KOHOMUYECKOTO U (PM3NYECKOT0 XapaKTepa,
CpPEICTBAMHU MAaTEMATUYECKOIO aHAJIN3A.

Ypoxkn aaredpnl (MaTeMaTHKH) CHOCOOCTBYIOT (popmupoBaHu0 (PYHKIHOHAIBLHOMI
rPAMOTHOCTH — CIIOCOOHOCTH TPHUMEHATh MOJYyYEHHbIE 3HAHUS W YMEHHMS B peallbHBIX
KU3HEHHBIX CHTyalUsX. OTO CBSI3aHO C TE€M, YTO IIPEAMET TECHO CBS3aH C JIOTMYECKHM
MBIIIJICHUEM, AHAJU30M W YMEHHEM pemaTrh MpoOjemMbl — HaBbIKaMH, HEOOXOAMMBIMU B
MOBCEIHEBHOM KU3HH.

MeTtoanl

e IIpakTUKO-OPHEHTUPOBAHHBIA IMOAXOJ. YUYECHMKaM [pEUIaraloT 3ajJadd, KOTOpbIe
MOJICIIUPYIOT ~peajbHbIC JKU3HCHHBIC CHUTyallMH: pacuyér OroJpKeTa, IUIaHUPOBAHHE
MyTEUIECTBUS, CpaBHEHHE OAHKOBCKUX NPEUIOKECHHM, aHAIH3 CTATUCTHYECKUX JIaHHBIX.
Tako# moxxona AenaeT MaTeMaTHKy 0oJiee TIOHSITHOW W 3HAYUMOM 71l YYEHUKOB, MTO3BOJISIS
UM YBUJETh KOHKPETHOE MPUMEHEHUE U3YYaeMbIX KOHLICTILIUA.
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Pabora ¢ TekcToM U (opMyIHpPOBKa YCIOBHI 3a7auyll HA MaTeMaTHYECKOM SI3bIKE. Y MEHHE
BBIWJICHUTh HY)KHBIE JaHHBIE, COCTABUTh YPAaBHEHUE WJIM IOCTPOUTH MOJIEIb HAa OCHOBE
TEKCTOBOI'O OIMCAHHUA — B@XKHBIM HaBBIK, HEOOXOAMMBIH HE TOJIBKO JUIsl pEIIeHUs
MaTeMaTHYeCKUX 3a/Ja4y, HO M JUId aHaiu3a Jro00i mH(OpManuu, ¢ KOTOPOHl Y4YEeHUKH
CTAJIKMBAIOTCS B IIOBCEJHEBHOM JKU3HH.

[TpobneMHO-OpHEeHTHPOBAaHHOE OOyueHHe. YUEHUKH He IMPOCTO 3aydyuBarOT (OpPMYIBl U
QITOPUTMBI, & y4yaTcs CaMOCTOSITENIbHO pEIIaTh MPOOJIEMBI, MCIOJIB3Ysl MaTeMaTU4YeCKHe
3HAHUA.

CruMynsauus AMCKYCCMH M IOOLIPEHHE YYEHMKOB IIpEAarath pasjIMyHble CIIOCOOBI
pELIEHNUs, TEM CaMbIM pa3BUBasi UX KPUTHUECKOE U TBOPUYECKOE MBIIICHHUE.
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa

U3yYeHusi

MHOxkecTBO, Onepanuu
HaJl MHOKECTBAMH.
JuarpamMmsl
Diinepa—Benna

PannonansHble yncna.
OOBIKHOBEHHBIC U
JeCATUYHBIE pooH,
MIPOIICHTHI, OECKOHEUHBIC
MEPUOANYECKHE 1podU

Apudmerndeckue
OTIepaLnH C
paIoHaIbHBIMU YHCIIAMH,
peoOpa3oBaHUs
YHCIIOBBIX BBIPAKCHHIMA

[Tpumenenue apobeit n
MIPOLIEHTOB ISl PEIICHHUS
MPUKJIAIHBIX 3a7a4 U3
Pa3JINYHBIX OTpaciIen
3HaHUH U peaJbHON
xu3Hu. CraproBas
AHATHOCTHKA

[Ipumenenue apobeii u
IIPOLICHTOB JIJISl PEIICHMS
MPUKJIAHBIX 33/1a4 U3
pa3IMYHBIX OTpacien
3HaHUH U PEATBbHOM KU3HU

JlelicTBUTENbHBIC YHCTIA.
ParmonansHbie
HWppalMOHAIIbHBIC YHCIIa

Apudmernueckue
OTICPAIINH C
NEUCTBUTEILHBIMU
YHCIaMHU

[TpubnuxEénnpie
BBIYHCIICHUS, IPAaBHIIa
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OKpYTJICHUS, IPUKUIKA U
OLIEHKA pe3yJbTaTa
BBIYUCIIEHUI

10

11

ToxnecTsa u
TOXIECTBEHHBIC
peoOpa3oBaHUs

VYpaBHeHue, KOpeHb
ypaBHEHUS
HepaseHctBo, pemienue
HEpaBeHCTBA

12

13

14

15

16

17

Merton nHTEpBANIOB

Pemrenne nensix u
JTPOOHO-palMOHATBHBIX
ypaBHEHUI U HEPABEHCTB

KonTponbHas padota no
teme "MHoxecTBa
palnMoHaIbHBIX U
JeMCTBUTENLHBIX YUCEIL.
PanonanbHble ypaBHEHUS
1 HEpaBeHCTB"

OyHKIHSI, CITOCOOBI
3aJjaHus (QYHKIHU.
B3anmHo oGpatHble
byHKIIUN

I'paduk pynkumu.
OO6nacTp ornpeeneHus 1
MHOYKECTBO 3HaUEHUI
¢bynkunu. Hynu ¢pynkuuu.
IIpomexyTku
3HAaKOIIOCTOSTHCTBA

YETHEBIE U HEUETHDIE
byHKIIUU

18

CTerneHs ¢ 1eabIM
ToKa3aTelieM.
CrannmaptHas hopma
3aIHUCH JIEHCTBUTEIIEHOTO
yucia

19

Hcnonn3oBanme
MOAXOAAIICH (GOPMBI
3aUCH JEHUCTBUTEIBLHBIX
YUCEJ JJIS1 peleHUs
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20

21

22

MPAaKTUYCCKUX 3a1a4 U
NpCACTABJICHUSA NAHHBIX

CrenenHast GyHKIIHS C
HaTypaJbHBIM U 1IEJIBIM

nokasareyieM. E€ cBoiicTBa

u rpadux
Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTETEeHU

Apudmernieckuil KOpeHb
HaTypaJIbHOH CTEeTIeHH

23

24

25

26

CgoiicTBa
apu(pMEeTHIECKOTO KOPHS
HATypaJbHOW CTENEHU

CaoiicTBa
apu(pMEeTHIECKOT0 KOPHS
HATypaJbHOW CTENEHU

CBoiicTBa
apu(pMETHYECKOTO KOPHS
HaTypaJIbHOM CTETEeHU

JHeicTBus ¢
apuMeTuyecKuMu
KOpHSIMH N—OW CTENEeHU

27

JHeicTBus ¢
apu(pMETHIECKUMHU
KOpPHSIMU N—Oi1 CTENEHU

28

29

30

JlercTBHS C
apu(pMETHIECKUMHU
KOpPHSIMU N—Oi1 CTENEHU

JlericTBHS C
apuMeTuyecKuMu
KOpPHSIMU N—Oi CTENEHU
JlericTBHS C
apuMeTuyecKuMu
KOpHSIMHU N—OM CTENEeHU

31

Permenue
HUpPalMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

32

Pewmenne
MppalMOHATLHBIX
YpaBHEHUI U HEPABEHCTB

33

Pemenue
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34

35

36

UppalMOHATIBHBIX
YPaBHEHUU U HEPABEHCTB
Pemenne
HppaliOHATIBHBIX
YPAaBHEHUN U HEPABEHCTB
Pemenne
UPPaLMOHAIILHBIX
YPaBHEHHUH U HEPABEHCTB
CaoiicTBa 1 rpauK KOpHs
N-0i CTENECHU

37

38

39

40

CoiicTBa 1 rpaduK KOpHs
N-0#1 CTeNEeHU

KonTponbnas pabota mo
TeMe "ApudMeTHIeCKuii
KOpEHb N—OW CTENEHMU.
Hppauunonansusie
YpaBHEHUS U
HepaBeHCTBa"

CuHyc, KOCUHYC U TaHTEHC
YUCJIOBOT'O apryMeHTa

CI/IHyc, KOCHUHYC U TAHTCHC
YHUCJIOBOTO apryMCHTA

41

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHCIOBOTO
aprymeHTa

42

43

44

ApKCHHYC, apKKOCHUHYC U
ApPKTaHTEHC YHCIIOBOTO
aprymeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OTIPEIEIICHIE
TPUTOHOMETPHUICCKUX

(G yHKIHA 9ACTIOBOTO
aprymeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OTIPEIEIICHIE
TPUTOHOMETPUYECKUX
(GyHKIIUI YKCIOBOTO
aprymeHTa

45

OCHOBHEBIE
TPUTOHOMETPUIECKHE

hopmybI
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46

OCHOBHEBIE
TPUTOHOMETPUIECKHE

bopmyIbl

47

48

49

OcHoBHbIE
TPUTOHOMETPUICCKHE
bopmyIbl

OcHOBHBIE
TPUTOHOMETPUYECKHE
bopmyIbl
[IpeobpazoBanue
TPUTOHOMETPHUYECKHX
BBIPAYKEHU I

50

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAYKECHU I

51

52

53

54

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHUI

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHU I

ITpeoOpa3oBanue
TPUTOHOMETPUYECKHX
BBIPAKECHUIN

Pemenue

TPUTOHOMETPUYECKUX
ypaBHEHUH

55

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

56

57

58

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

Pemienue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

Pemienue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

59

Pemrenue
TPUTOHOMETPUICCKUX
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YpaBHEHUH

60

O0001enye Mo TeMam
"OCHOBHEIE
TPUTOHOMETPUUECKHUE
(bopmyIbI.
Tpuronomerpuueckue
ypaBHEHHUS"

61

KontposnsHas pabora no
TeMe "PopMyIibl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUS"

62

63

64

65

HToroBast KOHTPOJIbHASI
pabora

O06o001eHue,
cHUCTEMaTU3alis 3HAHUI
3a Kypc ajureOpbl U Hava
MaTeMaTHYECKOI0 aHaJIn3a
10 xiracca

Apudmerndeckas u
reoMerpuyeckas
IIPOrPECCHUMU.
Hcnonb3oBaHue
MPOTPECCUU ISl PEIIEHUS
peanbHbIX 3a1a4
MPUKJIATHOTO XapakTepa

beckoneuHo yOsIBaromias
reoMeTpHuecKas
nporpeccusi. Cymma
O0ecKkOoHEeYHO yObIBaroueit
r€OMETPUYECKON
pOTpeccun

66

67

dopmyIa CI0KHBIX
MIPOLIEHTOB

dopmya CI0KHBIX
IIPOLIEHTOB

68

O0600mmenue,
cUCTEMaTH3aINsI 3HAaHUH
3a Kypc anreOpbl U Hayvall
MaTeMaTUYEeCKOro aHaIM3a
10 ximacca
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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11 KIIACC

No KoanyecTBO 4acoB JlaTa
n/ Tema ypoka Becer  KouTpoabn IIpakTHyeck  H3y4YeHH
I 0 ble paboThI ue padboTsbl b
1 Crenenb ¢ palliOHATbHBIM 1
rokaszaresem
2 CaoiicTBa cTeneHu 1
[IpeoOpazoBaHue BEIpaXKEHUH,
3 COJIEpIKaIINX PallHOHATBHBIE 1
CTETEeHU
[IpeoOpazoBaHue BEIpAXKCHUH,
4 coJiepKallnX paruoHaIbHbIC 1
CTETIeH!
[Ipeobpa3oBanHue BbIpaxeHHH,
5 coJiepKalliX parioOHaIbHBIC 1
CTETIeH!
5 [TokazarenbHbIe ypaBHEHUS U 1
HEpaBEHCTBA
7 [TokazaTenbHble ypaBHEHUS U 1
HEpaBEHCTBA
3 IToka3zaTenbHble YpaBHEHUS U 1
HEpaBEHCTBA
9 [Toka3zaTenbHblE YpaBHEHUS U 1
HEpaBEHCTBA
10 [TokazaTenbHble ypaBHEHUS U 1
HEpaBEHCTBA
11 IToka3zarenbHast QyHKIMS, €€ 1
CBOIcTBa U rpaduk
KonrtponsHas pabora no teme
"CreneHsp ¢ palliOHaJIbHBIM
12 nokasatenem. [lokazarenbHas 1 1
¢ynkuus. [TokazarenbHble
YpaBHEHUs U HEPAaBEHCTBA"
13 Jlorapudm uucna 1
14 JlecATHYHBIC U HATYypaAIbHbIC 1
sorapudmbl
15 [IpeoOpa3oBaHue BhIpaKEHUH, 1
COZIep KALINX JIOTapu(pMbI
16 [IpeobOpaszoBaHue BBIpAXKEHUH, 1
COZIep KALIHX JIOTapU(MBI
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17

[IpeoOpa3oBaHue BEIpaKEHUH,
COZIEpIKAIIMX JIOTapUPMBI

18

19

[IpeoOpazoBaHue BEIpaXKEHUH,
COZIep KaLIHX JIOTapU(MBI
Jlorapudmuueckre ypaBHEHHS
Y HEpaBEHCTBA

20

Jlorapudmuueckue ypaBHEHUS
Y HEpaBEHCTBA

21

22

Jlorapudmuueckue ypaBHEHUS
Y HEPaBEHCTBA
Jlorapudmuueckue ypaBHEHHs
Y HEpaBEeHCTBA

23

Jlorapudmuueckas QyHKIus,
e€ cBoiicTBa U rpaduk

24

25

26

Jlorapudmuueckas QyHKIus,
e€ cBoiicTBa U rpaduk

Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduxu
Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduxu

27

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu

28

29

30

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu

IIpumepsl
TPUTOHOMETPUUECKHUX
HEPaBEHCTB

IIpumepsl
TPUTOHOMETPUUECKHUX
HEPABEHCTB

31

[Ipumepsr
TPUTOHOMETPUYECKUX
HEPABEHCTB

32

[Tpumepsr
TPUTOHOMETPHUYECKHUX
HEPaBEHCTB

33

KonrtponsHas pabora o teme

24




34

"Jlorapudmuyeckast QyHKITUS.
Jlorapupmuyeckne ypaBHEHHUS
u

HepaBeHCTBa. Tpuronomerpuyie
ckue (PyHKITUU U X

rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"

HenpepriBable GyHKIINN

35

36

37

Mertox HHTEPBAIOB ISt
pELIEHKS HEPABEHCTB

Metoa HHTEPBAJIOB IS
pelicHusT HEPaBEHCTB

[IpousBonHas GyHKIIUN

38

39

[TpousBoaHas GyHKIUU
I'eomerpuueckuii u
(bU3UYECKU CMBICIT
MPOU3BOIHOM

40

I'eomerpuueckuii u
(bu3znueckui CMbICT
MIPOU3BOJHOMN

41

42

43

[Tpon3BOaHBIE DIIEMEHTAPHBIX
byHKIMIA

IIpon3BoHBIE 2IIEMEHTAPHBIX
byHKIUH

[IpousBoaHas cymmBbl,
IIPOU3BENICHNUS, YACTHOTO
byHKIUH

44

[IponsBogHas CyMMBI,
MIPOU3BEICHUSI, YACTHOTO

byHKIHIT

45

46

47

[IponsBogHAas CyMMBI,
IIPOU3BEICHHUS], YACTHOTO
byHKIHIT

[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBAaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

48

[Ipumenenne npou3BOHON K
nccaeaoBaHuio pyHKIMN Ha

25




MOHOTOHHOCTB U 3KCTPEMYMbI

49

50

51

[IpumeneHnne npou3BOIHOM K
WCCIICIOBAHMIO (DYHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxxnenre HanOoIIbIIIero u
HAaMMEHBIIETO 3HAYCHUS
(GyHKIIMH Ha OTpE3Ke
Haxoxxnenre HanOoIIbIIero u
HAaMMEHBIIETO 3HAYCHUS
(GyHKIIMH Ha OTpE3Ke

52

Haxoxneaue HauOoJIbILIErO U
HAUMEHDIIIEr0 3HAUYECHUS
(GyHKIIUU Ha OTpE3Ke

53

54

55

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
(byHKINU Ha OTpE3Ke
Haxoxxaenue HarnOoJIbIIero u
HaMMEHBLIETO 3HAaYEeHUs
(GYHKIIMM Ha OTpe3Ke
HaxoxxneHne HaunOobIIero u
HaUMEHBUIETO 3HAYECHUS
(GyHKINU Ha OTpe3Ke

56

57

[IpuMeHeHne Mpou3BOJHON [
HaXO0XACHUS HaWIyqIlIEero
peleHust B MPUKIIAIHBIX
3aJ1a4ax, JJs ONpeAeIcHUs
CKOPOCTH IIpoliecca, 3aJaHHOI0
¢bopmyoit unu rpadukom
KonrtponsHas pabora no Teme
"IIponsBonHas. IIpumenenune
IPOU3BOIHON"

58

[TepBoobpaznas. Tabnuna
epBOOOPaA3HBIX

59

60

[TepBoobOpaznas. Tabmuna
MepBOOOPA3HBIX

HHrerpail, reOMETpUYECKUN U
¢bu3nvecKkuil CMBICI HHTErpasia

61

HuTterpan, reomeTpuyeckuii u
(hbU3UYECKU CMBICIT HHTETpaJia

62

HHrerpai, reOMETpUYECKUN U
(hbU3UYECKU CMBICIT HHTETpaJa

26




63

Brrunciienue unrerpana no

dhopmyne
Herorona—Jleitboaumna

64

Brrunciienue uarerpana no

dbopmyiie
Herorona—JleiiOnumna

65

66

67

Brruucnenue uHTETpaia mo
dbopmyiie
Hprorona—Jleiibuuma
Brruucnenue uHTETpana mo
dbopmyiie
Herorona—Jleitbanna
CucreMbl TUHESHHBIX
ypaBHEHUH

68

69

70

CucreMsl JIMHEHHBIX
YpaBHEHUU

Pemrenve npukiagHeIx 3a1a4 C
MIOMOILIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

Pemenue MMPUKJIAAHBIX 3a1a4 C

IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

71

72

73

CucreMbl U COBOKYITHOCTHU
LIENbIX, PAllMOHAJIbHBIX,
UPPaLMOHAIBHBIX,
II0KAa3aTeNbHbIX,
JorapupMHUUECKUX ypaBHEHUN
1 HEPAaBEHCTB

Cucremsl 1 COBOKYITHOCTH
LENbIX, PAllMOHAJIbHBIX,
UPpaLMOHAIBHBIX,
II0Ka3aTeNbHbIX,
Jorapu(pMUUECKUX ypaBHEHUN
1 HEPaBEHCTB

Cucrembl U COBOKYITHOCTH
LETBIX, PALIMOHATIBHBIX,
HpPpALMOHATIbHBIX,
[MOKA3aTEIbHBIX,
Jorapu(MUUECKUX ypaBHEHUI
Y HEPaBEHCTB

74

Cucremspl U COBOKYITHOCTH
LIENbIX, PAllMOHAJIbHBIX,
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UppaLMOHAIBHBIX,
[I0Ka3aTEeIbHBIX,
Jorapu(MUUECKUX ypaBHEHUI
Y HEPaBEHCTB

75

Hcnonp3oBanue rpaduxos
GYHKIUH 1715 pereHust
YpaBHEHHI U CHCTEM

76

77

Hcnonb3oBanue rpaduxos
GYHKIUH 1715 pereHust
YPaBHEHUU U CUCTEM

[TpumMeHeHHe ypaBHEHHH,
CHCTEM U HEPABEHCTB K
PCHICHUIO MATEMATHYCCKUX
3a/1a4 ¥ 337149 U3 Pa3THIHBIX
o0JacTeil HayKH U peabHOM
KHU3HU

78

79

80

KonrponbHas pabota no reme
"NHTerpan u ero npuMeHEeHusl.
Cucremsbl ypaBHeHUI"

HarypainbHble U nienble 4ucia B
3a/1a4ax U3 peaJbHON KU3HU
HarypanbHble u niensle 4uca B
3a/1a4ax U3 peaJlbHON KU3HU

81

82

HarypanbHble u nensle yucna B
3a7a4ax U3 peajbHOU KU3HU
[Ipu3Haku AEIUMOCTH LEIBIX
quce

83

[Ipu3Haku JeTMMOCTH LEITBIX
qHucen

84

85

86

[Ipu3Haku JeTMMOCTH LETBIX
qHCes

[ToBTOpenue, 06001IeHNE,
CHUCTEMATHU3AIIMS 3HAHUMA.
YpaBHeHust

[ToBTOpenue, 0600MIEHNE,
CUCTEMaTHU3aIMs 3HAHUH.
YpaBHeHust

87

[ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3alis 3HaHHUH.
YpaBHeHust

88

[ToBTOpeHME, 0000IIECHNE,
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cucTreMaTHu3alus 3HaHuH.
YpaBHeHust

89

90

91

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aInsI 3HaHUH.
YpaBHeHust

[ToBTOpeHME, 0000IIECHNE,
CUCTEMATHU3AIIMs 3HAHUH.
YpaBHeHust

[ToBTOpeHME, 0000IIECHNE,

CUCTEMaTHU3alMs 3HAHUM.
Hepagencrtpa

92

[ToBTOpeHme, 06001IIeHNE,
CUCTEMaTHU3alMs 3HAHUM.
Hepagencrtpa

93

[ToBTOpeHue, 06001IIeHNE,
CHCTEMAaTH3aINsI 3HAHUM.
HepasencrBa

94

95

96

[ToBTOpeHME, 0000MIIECHNE,
CHCTEMaTH3aINsI 3HAaHWH.
HepasencrBa

[ToBTOpenue, 06001IeHNE,
cHUCTEMAaTH3aIs 3HaHHM.
CucTeMbl ypaBHEHHIA

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTHU3aIs 3HaHHM.
CucTeMbl ypaBHEHHIA

97

[ToBTOpenue, 06001IEHNE,
cHCTEMaTH3aInsI 3HAaHUH.
OyHKIUU

98

99

[ToBTOpenue, 0600IIEeHNE,
cHCTEMaTH3aInsI 3HAaHUH.
OyHKIUU

Hrorosas KOHTPOJIbHAsA pa60Ta

100

101

Wrorosas koHTpoJsIbHAs paboTa

O0001enue, cucTeMaTH3alus
3HAHUU 32 Kypc anreOpsl U
HayajJ MaTeMaTH4YeCKOro
aganm3a 10-11 ximaccoB

102

O0001enue, cucTeMaTH3alus
3HaHUi 3a Kypc anreOpsl 1
HayaJl MaTeMaTHYECKOTO

29




agaiu3a 10-11 xmaccos

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTara
1 Yucia v BEIYUCICHUS
11 OnepupoBarh TMOHATUSIMH: PANMOHATBLHOE M JEHCTBUTEIHLHOE YHCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, IPOIICHTHI
12 BreimonHaTe  apudMeETHYECKHE  ONEpalk ¢ palMOHAIBHBIMH U
' IEHCTBUTEIHHBIMU YHCIAMHU
13 Boimonasate  npuOMMKEHHBIE — BBIYMCICHHUS,  UCIOJB3YS  MpPaBHIIA
' OKpYTJIEHUS, 1eJIaTh IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BHIYUCICHUI
OnepupoBarh NOHATUSIMHU: CTENEHb C LEIBbIM [MOKA3aTENEeM, CTaHapTHas
14 (dbopma 3amucu IEeWCTBUTETHLHOTO YKCIa, KOPEHb HATYpaJIbHOM CTENEHU;
' HCIOJIb30BaTh MOJIXOIAIIYI0 (hOpPMY 3aMUCH IEHCTBUTENBHBIX YUCEN IS
pelieHust MPaKTUYECKHX 3a/1a4 U MPEICTABICHUSI TaHHBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJBLHOIO
15 yIJla; WCIOJIb30BaTh 3alKCh IMPOU3BOJIBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHUECKUE (HYHKITUU
2 VYpaBHEHUs 1 HEpAaBEHCTBA
OnepupoBaTh NOHATUSMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIETIOE,
2.1 paloHanIbHOE, HUPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE
25 BoeimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U
' peraTh TPUrOHOMETPUUECKHIE YPaBHEHUS
BrimonasaTe npeodpa3oBaHus 1ETbIX, PAITMOHAIBHBIX U UPPAIIMOHAIBHBIX
2.3 BBID@KEHUII M peliaTh OCHOBHBIE THUIBI LEJbIX, PAallMOHAIBHBIX U
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUIsl PEIICHHS MaTeMaTHUYECKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1acTell HayKH U peallbHOM JKU3HU
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MonenpoBaTh peajbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTABISTH

2.5 BBIP)XCHUS, YPAaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 33/1a4H, UCCIIE0BATh
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBaTh MNOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (QyHKIHH,
3.1 o0nacTh oOmpefeNeHuss MU MHOXKECTBO 3HAUYCHUH (QYHKUIUHU, Trpaduk
(dhyHKIIMM, B3aUMHO 00paTHbIC PYHKITUN
> OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKUMH, HYIU
' (YHKIIUY, POMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Wcnonb3oBatk rpaduku GyHKIAN 1T PEIICHUsT ypaBHEHUH
34 Ctpouts u uutaTh rpaduku JUHEHHOW (yHKUMH, KBagpaTUIHON
' (GyHKINH, CTENCHHON (PYHKITNH C IeITbIM TIOKa3aTeIeM
Ncnonb3oBarek rpaduku QyHKIUE I WCCICIOBAHHS TIPOIECCOB U
35 3aBUCHUMOCTE MpU pEeHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJaMH  3aBHCUMOCTH  MEXIY
BETTMYUHAMU
4 Havana maTematuyeckoro ananusa
41 OnepupoBaTh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apupMeTHUecKas |
' reoOMeTpHUYECKas MPOTPECCHH
OnepupoBaTh NOHATHUAMU: OECKOHEUHO YOBIBaOIlas TeOMeTpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell  IeoMeTpHuYecKOM
porpeccun
4.3 3amaBath MOCIEA0BATEIHHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonb30Bare CBOMCTBA MOCIEAOBATEIBHOCTEN W IMPOrPECCUU  JUIS
' pelIeHwsI peaabHBIX 33aa9 MPUKIIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
51 OmnepupoBath MOHATUSMH: MHOKECTBO, ONIEpaIlH Ha/l MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBI —ammapar Uil  ONHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHHWM, TPH pEIICHWH 3adad W3 JPYrux
Y4eOHBIX TIPEIMETOB
£ 3 OnepupoBaTh  MOHATHUSAMHU:  OIpENEICHUE, TEopeMa,  CIEICTBHE,

J0Ka3aTcJIbCTBO
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11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIOJIb30BaTh
1.1 IIPU3HAKNA JEJIMMOCTH LEIBbIX YHCEJl, PA3JIOKEHHWE YHUCIIa Ha IIPOCTHIC
MHOJKUTENH JUIsl pelIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIeM
13 OnepupoBaTb  MNOHATUSAMHU:  Jorapum  yucia, JECATUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMeHsITH CBOMCTBA CTENEHU MJii MpeoOpa3oBaHUs BbIPAXKEHUI,
2.1 OIEpUPOBATH IOHATHAMM: IOKA3aTEJIbHOE yPAaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BoimonHATe mpeoOpazoBaHUs BBIPAXKEHUM, COJIEpXKALIUX JIOTapU(MBbL;
2.2 OIEepUPOBATH MOHATUAMMU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs perieHus npocTelmux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHWM [UIsl PEIICHUS
MPAKTUYECKHX 3a7a4
25 Haxomute  pemieHHss OpOCTEHINIMX  CUCTEM M COBOKYITHOCTEW
' paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MonenupoBaTh peanbHbIE CUTyallUM Ha S3bIKE€ aireOpbl, COCTaBIATh
25 BBIPQXCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 33JauH,
' HCCJIEIOBaTh TOCTPOEHHBIE MOJENM C HCIOJb30BaHHEM armapara
anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh TMOHATUSAMHU: TEpHOAWYECKAs (QYHKIHS, HTPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH KCTpeMyma (YHKIHUW, HAuOOJbIIee U

HanMCHBIICC 3HAYCHUA (IJYHKLII/II/I Ha MPOMCIKYTKE; UCIIOJIb30BAThL UX JJIA

HccIeI0OBaHus (PYHKIINH, 3aJaHHON TpaduKoM
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OneprpoBaTh MOHITHIMHE: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

3.2 TPUTOHOMETPUYECKUX (YHKIMH; HU300pakaTb HMX Ha KOOPIMHATHOMN
IUIOCKOCTH U UCIIOJIBb30BAaTh JIJIs PEILICHUS] YPAaBHEHUI U HEPABCHCTB
N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH TpadUKU JIMHEHHBIX
3.3 YpPaBHEHUH M HCIIOJIB30BATh HUX JUId DPELIEHUS CHUCTEMBl JIMHEMHBIX
ypaBHEHU U
34 Hcnonb3oBare rpadguku (GyHKUMN JUIsI UCCIEAOBaHMs IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUIIINH
4 Hayana maremaTndeckoro aHanmsa
OnepupoBaTh MOHATHSAMH: HENpepbIBHAs (YHKIWSA, TMPOU3BOIHAS
4.1 (GYHKIIMHM; HCIONb30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS pELICHUs 3a1a4
4 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTI'O (DYHKIUI
Hcnonp30BaTh TPOW3BOAHYIO U UCCIEAOBAaHHS  (DYHKIUMM  Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MOCTPOEHUIO TpaduKOB
4 Hcnonp30BaTh TPOU3BOJAHYIO I HAXOXKACHUSI HAWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3aa4ax
A5 OnepupoBaTh MOHATUAMHU: MEpBOOOpa3Has W WHTErpaj; IOHUMATh
' reOMETPUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia
46 Haxomuts mnepBooOpa3zHble 3JIEMEHTapHbIX (PYHKUMH, BBIYUCIATH
' uHTerpan o popmyne Herorona — JleitOnura
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO

)41 (bI/I3I/IquKOl"O XapakTepa, CpEACTBAMU MATEMATUYICCKOTO aHAJIN3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BIYKCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JICCSATHYHBIE JAPOOH, TPOLIEHTHI,
OeckOoHEYHbIe  MepHoAMYecKkue  apodu.  ApudMeTHdeckwe  Oomepauud ¢
11 palMOHATIBHBIMU YHCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
Ipobeil ¥ MPOIEHTOB sl peUIeHHs] MPUKIATHBIX 33a]a4 U3 Pa3IMYHBIX OTpacien
3HAHUM U PEATIbHON KU3HHU
JevictBuTenpbHble  uyKcia.  PalMoHanbHbIE WM HMpPpPALMOHAIBHBIE  YHUCIA.
1.2 ApudmeTnueckre omepanuud ¢ JAeUCTBUTENbHBIMU uuciaamu. [IpubmmkEéHnbie
BBIUMCJICHMS], IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BIYUCICHUN
Crenenb ¢ nenbiM nokaszareneMm. CrtanpapTHass gopma 3amucu J€WCTBUTENBHOIO
13 yucia. Mcnonb3oBanue moaxozsmeil GopMbl 3anucu AeHCTBUTENbHBIX YUCEN IS
pelIeHNs MPaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyC, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMmMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHCIIOBOTO apryMEHTa
2 YpaBHEHUS 1 HEpABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE IPEOOpa3OBaAHUS
95 [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUECKHEe (HOPMYIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelleHue HepaBeHCTBA. MeTtoj
' WHTEPBAJIOB
2.4 Pemenue nensix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanroHaabHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpHUUECKUX YpaBHEHUN
2.7 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTeMAaTUYECKUX 3aJad U 3a/1a4
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W3 pa3InYHBIX 00J1acTel HAYKU U PEATbHON KU3HH

3 DyHKINUH U TpaPUKH
31 OyHknus, crnocoObl 3amanus ¢yHkiuuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC
- byHKIIUN
3.9 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkumu. Hymn dyHkmmm.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIuS C HaTypaJbHbBIM M ILENbIM IOKa3ateneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPEEICHUEe TPUTOHOMETPUYECKUX (DYHKIUH
' YHCIIOBOTO apTyMEHTa
4 Hauana matemaTundeckoro aHaiausa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTEIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas mnporpeccud. beckoHeyHO yObIBaroIIas
45 reomerpuueckas nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIECH I'€OMETPHUYECKON
' nporpeccuu. dopmyna CIOXKHBIX TNPOLEHTOB. lcmonb30BaHue mnporpeccuu s
pelIeHus peabHBIX 3a/1a4 IPUKIIAJHOTO XapakTepa
5 MHOXecTBa U JIOTUKa
MHoxecTBO, omnepanuu Haja MHOXecTBaMmu. Jlmarpammbl Oiinepa — BenHna.
5.1 [IpuMeHeHne TEOPEeTHKO-MHOKECTBEHHOTO armapara s OIHCaHUS peabHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBHE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BIYUCTIECHUS
1.1 Hatypanbablie u nensie yrcna. [I[pu3Haky 1eIMMOCTH HEeNbIX YHCeNT
1.2 CreneHsb ¢ parmoHaIbHBIM MTOKa3zaTeneM. CBOWCTBA CTETICHH
1.3 Jlorapudm uyucna. /lecaTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHA, COACPIKAIIHNX JIOTAPU(MBI
2.2 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIIUX CTEIICHHU C PAIlMOHATHLHBIM
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I1oKa3aTcjIcM

2.3 IIpyMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 Iloka3arenbHble ypaBHEHUS M HEPABEHCTBA
2.5 JlorapupmMuueckre ypaBHEHHS 1 HEPaBEHCTBA
26 Cucrembl JHMHEHHBIX ypaBHEHWH. PelleHne MNpUKIAagHBIX 3a7ad C I[IOMOUIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMpl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
28 IIpuMeHeHNe ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 33124
' U 3aJa4 U3 pa3jIMyuHbIX 001acTell HayKH U pealibHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkus. Ilepunognueckue ¢yHkuuu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumMymbl ¥ MUHUMYMBbI (yHKUIMKA. Hawmbomnbiiee ¥ HauMeHblllee 3HAUYCHUE
(GyHKINN Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpadUKH
3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHs] ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB  (yHKUMA I HCCIENOBaHMA  IPOLECCOB U
3.5 3aBUCHMOCTEH, KOTOpblE€ BO3HUKAIOT MpPHU pPELIEHUU 3aJad W3 JIPYrux YydeOHBIX
IIPEIMETOB U PEAIBHOM JKU3HU
4 Havana maTremMaTnyeckoro aHanusa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB /JIs peIlIeHUs] HEPABEHCTB
4.2 ITpouzBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3nYeckuit CMBICI IPOU3BOIHOM
43 [IpousBonHbie 3yeMeHTapHbIX (GyHKIUH. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIIUN
[IpuMeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpemMyMbl. Haxoxnenrne HanOOJbIIEro U HaUMEHbIIEro 3HAa4eHUs (PYHKIMU Ha
OTpE3Ke
IIpumeHeHre NpOU3BOAHOM JUIsl HAXO0XKIEHUS HaWIY4IlIEro pEelIeHHs B PUKIIAAHbBIX
4.5 3aMavax, IS OMpEAENIeHUs CKOPOCTH TIpollecca, 3aJaHHOro (GOpMYJIoN WiIn
rpaduKom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuii U pusnyeckuii cMbici. Brrunciaenue uaTerpaina mo

dbopmyne HetoTona — JleiiOauia
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/elIeHue,
aKCUOMa, TeOopeMa, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCY)KIEHUS IpU pPELIEHUH 3ajad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEepUpPOBATh MOHATUSMHU: MHOXECTBO, IMOJAMHOKECTBO, OINEpally Haj
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUHN U IIPU PELICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMM: Tpad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHSATHSAMHU: HATypaIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HATypalbHON CTENEHHU, CTETIeHb
C palMOHATBHBIM  TIOKa3aTelIeM, CTeNeHb C  JICWCTBHTEIBHBIM
MoKasarenem, JiorapudM YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MOMYI0, pallMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IIENBIX,
paloOHaTbHBIX, JEUCTBUTENBHBIX UYHCENT, YMEHHE HCIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMeEHbIITNN O6HIPII71 JACIUTCIIb U HANMCHBIIICC
oOmiee kpaTHoe, anropuT™M EBKIna Mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMH ~ TIO3WIMOHHBIMH  CHCTEMaMH  CUHUCIICHHS,  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ cO
CTENEeHsAMH M JorapudmMamu, MpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMU: IMOCJICAOBATCILHOCTD,
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apudmMeTHuecKas nporpeccus, reoMeTpuIecKas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TMPHUBOJHUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe OonepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypPaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C NApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JI PEUICHUS MAaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTel HayKu U peaIbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
GyHKIMM, SKCTpeMyM (QYHKIHH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU HA IPOMEKYTKE, HEpepbIBHAs (DYHKIIMSA, aCUMITOTHI I'paduka
¢byHKIMY, TIepBasi U BTOpas MPOU3BOJHAsA (DYHKLMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (YHKIUIH, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIENOBaHHUA (DYHKIU,
HaXOJUTh HAWOOJBIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOUWIEHOB C HCIOJIb30BAHMEM allllapaTa MaTeMaTHYeCKOro

aHajin3a; MNPHUMCHATH MNPOU3BOJHYIO [Jid HAXO0XICHHUA HAWITYUIICTO
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pelieHusT B TPUKJIAIHBIX, B TOM YHUCIIE COIHMAIbHO-IPKOHOMHUYECKUX H
(bu3HYECKUX 3a7a9ax; HAXOUTh TUIOMIAIU U 00bEMBI GUTYP C TTIOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIUPOBAHHS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKUIUH, oOpaTHas
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTHHAsS
byHKLu, paroHaibHast byHKLu, CTENIeHHast byHKIMA,
TpUroHomerpudeckue (QyHKIMM, OOpaTHbIE  TPUTOHOMETPHYECKHE
¢yHkunu, TOKa3arenbHas H Jorapudmudeckas QYHKIUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUWH, BBINOIHATH NPEOOpa3OBaHUS
rpaduKoB (PYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPHU PEIICHUU 3a]ad U3 JPYTUX Y4eOHBIX MPEAMETOB M
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/laydl pPa3HbIX TUIIOB (B TOM 4HCIE Ha
HPOILIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI 11O YCJIOBHIO 3aJa4, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MpPaBAONOAOOHOCTh pE3yJIbTaTOB;, YMEHHE MOJEINPOBATH
peanbHbBIE CUTYallUH Ha SI3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHHS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4yH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATH MOJYYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apupMeTHIecKoe, MeruaHa,
HaumOoJblllee W  HaWMEHbIIee 3HAYCHHs, pa3Max, JTUCHepCHs,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO Habopa; yMEHHE W3BIIEKaTh,
WHTEPIPETHPOBATh WH(GOPMAIMIO, TMPEACTaBICHHYIO B TaOnWIax, Ha
quarpammax, rpadukax, OTpaskarollyio CBOWCTBA peallbHbIX MPOLIECCOB U
SIBIICHUH; MPEACTABIATh HH(OOPMALIHUIO C TTIOMOIIBIO TAOJHUI U TUATPAMM;
UCCJIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM YHUCJIE C NPUMEHEHHEM

rpadu4eckux METOJAOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
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HCCJIE0OBaTh COBMECTHBIE HAOMIOJEHUS C TIOMOIIBIO  JUArpaMM

paccenBaHys U JINHEWHOU perpeccuu

YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4alHBIA OIBIT M CIIy4aliHOE
COOBITHE, BEPOSITHOCTb CIyYalHOro COOBITUS; YMEHHUE BBIYUCIATD
BEPOSTHOCTh C HCIIOJIB30BAaHUEM TIpadUuecKuX METOJIOB; HPUMEHSTH
(GOopMynbl CIOKEHHS] M YMHOXEHHUS BEpOSTHOCTEH, (opMyily IOIHOH
BEPOSATHOCTH, (popmyny bepHysim, komOuHaTOpHBIE (GaKTHl U HOPMYJIBL;
OLICHUBATh BEPOATHOCTH pEalbHBIX COOBITUH; YMEHHE OIEepPHUpPOBATH
NOHATUSAMH: CIIydaiiHash BEJNWYHMHA, paclpelelieHue BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXXKHUJaHHWe, AMUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlyyaiiHOW BeNMYUHBI, (YHKIUW pacIpelesieHus W  IUIOTHOCTH
PaBHOMEpPHOTO, MOKa3aTeJIbHOIO M HOPMAJIBHOIO pPAaCHpeesCHHIA;
YMEHHE WCIIOJNIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpENeNICHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCICAOBAaHUI, YMEHHE MPHUBOIAUTH IPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSX; YMEHHE OTIEpPUPOBATH MOHSATHIMH: COYETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHWH, YMCIO TepecTaHOBOK; OMHOM HploTOHa; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUS IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pealIbHBIX COOBITHIA; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBINA PE3YIIBTAT

VYMeHue onepupoBaTh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIVIA, IUIOCKUM yrou,
JIBYIPAaHHBIA YrOJ, TPEXTPaHHBIA YIoJ, CKPEIIMBAIOIIMECS IPSMBIE,
MapaJUIEIbHOCTh U NEPHEHAMKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MPSMBIMH, YrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aad U3y4eHHbIE (DAKTHI M TEOpEeMbl IJIAaHUMETPUHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU U

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUEC 3aJa9u

10

YMeHue onepupoBaTh MOHATHUSAMH: IIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHHK, NPABIJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHUKA,

KyO, mapajuienenumen, Npu3Ma, NUpamuaa, (urypa u NOBEPXHOCTH
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BpallleHNs, LUWIMHApP, KOHYC, Hap, cdepa, Iomaas cepsl, MIomanb
MOBEPXHOCTU TNHPaMH[bI, TPU3MBIL, KOHYyCa, IMIMHApa, 00BEM Kyoda,
IPSIMOYTOJIBHOTO NapalljIelIeuIeia, MUPaMUAbI, IPU3MBI, LWIMHIPA,
KOHYCa, Il1apa, pa3BEPTKA IMOBEPXHOCTH, CEUYCHHsI KOHYCAa M LIWIMHIpA,
napajuleJibHble OCH WM OCHOBAHMIO, CEYCHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, LMIMHIAPA, KOHYCa; yMEHHE CTPOHWTH CEUYCHHE
MHOI'OI'paHHMKA, U300pakaTh MHOIOI'PAaHHUKH, (UTypbl U MOBEPXHOCTU
BpaLICHUS, UX CEUYCHHUs], B TOM YUCJIE C IIOMOIIBIO MIEKTPOHHBIX CPEICTB;
yYMEHUE MPUMEHSTh CBOMCTBAa I'€OMETPUUECKUX (DUTYp, CAMOCTOSATEIIBHO
(dbopMynHpOBaTH OMpEeNIeHUs] U3y9aeMbIX (PUTYp, BBIIBUTATH THIIOTE3bI
O CBOMCTBax M NpH3HAKaX reOMETpUYECKUX (Uryp, 0O0CHOBBIBATH WU
ONpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccuukanuoo ¢uryp mo
pasIMYHBIM IPU3HAKaM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHUTEIbHbIE

MOCTPOCHUS

YMeHune omnepupoBaTh TMOHSTHSAMHU: JIBIDKEHHE B  MPOCTPAHCTBE,
napajuleNbHbI MEPEeHOC, CUMMETPUS Ha TIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOM00Ms, MOJOOHBIE (UIYpBI; YMEHHE
pacro3HaBaTh paBHbIE U MOJ0OHBIE (UTYpBI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpEe; MCIOIB30BaTh T'€OMETPUYECKHUE OTHOIIEHUS
IpU PELICHUU 3a/ay; HAXOAUTh TeOMETPUYECKUE BEIUYMHBI (IJIMHA,
yroji, IUIomanas, O0BEM) TPU pEelIeHUW 3a7ad U3 JPYruX ydeOHBIX
MPEAMETOB U U3 PEAIbHOW KU3HH; YMEHHE BBIYUCIATH T€OMETPUUYECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONIa/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MMOBEPXHOCTH MHUPAMUJBI, IPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAIs chepsr,
00BEM Ky0a, TPSIMOYTOJBHOTO MapajulesienuIieia, MTHPaAMUIbI, TPU3MBI,
IWIMHApPA, KOHyCa, IMapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

NoJ00HBIX (puUryp
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YMeHue oneprupoBaTh NOHATUSAMU: NPSMOYTOJbHAs CUCTEMA KOOpAUHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPJIWHATBl BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEACHUE BEKTOpAa Ha YHUCIO, Pa3JIoKEHHE BeKTopa Mo Oasucy,
CKAJIIPHOE IPOU3BEJICHUE, BEKTOPHOE IPOM3BEICHUE, YIOJd MEXAY
BEKTOPAMH; YMEHHUE HCIOJb30BAaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL pelIeHUs] TeOMETPUYECKHMX 3aJad M 3aJad Jpyrux y4eOHbIX

MPEIMETOB
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13

YMmenue BbIOMpaTh NOIXOMAUIMM METOJ JJid pelIeHHs 3ajauu;
MOHUMAHWE 3HAYMMOCTH MAaTeMaTUKU B HU3YYCHUU MPUPOAHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUN; YyMEHHE Ppaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPHUBOJUTH
MpUMEpPbl MAaTEMaTUYECKUX OTKPBITUM POCCHUHCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu
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IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Kon

1 Hucna u BBIYUCICHUS

11 Hatypanbhblie u nesnsie yncna. [Ipu3Haku eTuMOoCcTH LeNbIX Yucelt

19 Pammonanbhple  uucna.  OOBIKHOBEHHBIE UM JECATHYHBIE JpOOU, IPOLIEHTHI,
' 0eCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypaldbHOH creneHd. J[eHCTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenpb c nenbM nokaszareneM. CTeneHb ¢ palMOHaJIbHBIM MoKazaresneM. CBoiicTBa
' CTETICHH

. CuHyc, KOCHMHYC ¥ TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI

JleiicTBuTenbHble uncia. ApudMeTndeckue ornepanuu ¢ JeHCTBUTEIbHBIME YHCIaMHU.
1.7 [TpubnuxEHHbBIE BBIYMCICHUS, IPABUIA OKPYIJICHUs, NPUKUAKA U OLEHKAa pe3ynbTaTa
BBIYMCIICHUI

1.8 [IpeobpazoBanme BEIpaXKEHUI

1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHEHUS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHbele HEpaBEeHCTBA

2.7 [TokazarenbHble U IorapupMUUECKHE HEPAaBEHCTBA

2.8 TpuronomeTpuueckre HEpaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapamMeTpamMu
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2.11

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTeab MaTPUILIbI

3 OyHKIMU U Tpaduku
31 OyHKIUA, cnocoObl 3amanus Gyaknuu. ['padukx dyHknuu. B3ammHO 00paTHBIE
' ¢ynkuuu. Yérneie u Heu€éTHbIe pyHKuuU. [lepuoauueckue GyHKIUMN
OO6nacth ompeneneHUss W MHOXECTBO 3HaueHWi Qynkuuu. Hynu ¢dyHxnum.
3.9 [IpoMexxyTKu ~ 3HAKONOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMBI GyHKIIUU. Hanbonbliee u HanMeHblee 3HaueHue (QyHKIUU
Ha MPOMEXKYTKE
33 CrenenHast GyHKIUS C HATYPaJbHBIM U IIEIBIM TMOKa3areneMm. E€ cBoiicTBa u rpaduxk.
' CaoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUH, X CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcumnToThl rpadukoB pyHkuuid. CBoiicTBa (GyHKIMH, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBATEIHHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nmporpeccuu. opmya clI0XKHBIX TPOIICHTOB
4 Havana marematuyeckoro anammsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTapHBIX (YHKIUN
[IpumeHeHMe TMPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxokneHne HauOoJIbIIero W HAMMEHBIIEro 3HaueHus (DYHKIMU Ha
OTpE3Ke
4.3 [lepBooGpasnas. Murterpain
5 MHoOXecTBa U JIOTHKA
5.1 MHo)kecTBO, Onepaly HaJ MHOXecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTh B cTaTUCTHKA
6.1 OmnwmcarenpHasi CTAaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
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7.3

MHoOrorpaHHuK"

7.4

Tena u NOBEpXHOCTH BpALICHUS

7.5

Koopaunatsl 1 BEKTOpBI
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