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MOSICHUTEJIbHAS 3AITUCKA

PaGouas mporpamma ydaeOHOTO Kypca «Anredpa 1 Hayajaa MaTeMaTHIECKOT0 aHAJIN3a» 0a30BOTO YPOBHS
s obydatommxcess 10 —11 kmaccoB paspaboraHa Ha ocHoBe DexepalbHOrO0 TroCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAAPTA CPEIHEr0 001Iero 00pa3oBaHus, C y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHIA,
NPEIbIBISIEMBIX K MaTeMaTH4eCKOMy OOpa30BaHUIO, M TPAIUIMKA POCCHICKOTO oOpa3zoBaHms. Peanmuzarus
mporpamMmaI OGGCHG‘-II/IBaeT OBJIAACHUC KIIIOYCBBIMHU KOMIICTCHUOUAMHU, COCTABJIAIOIIUMHU OCHOBY JIA
CcaMOpa3BUTUA W  HCHPCPBIBHOI'O 06pa30BaH1/1;1, OECJI0CTHOCTh OGH.[CKy.HBTypHOFO, JJUYHOCTHOI'O H
MI03HABATEIBHOTO Pa3BUTHS JTMYHOCTH O0YYaIOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadama MaTeMaTHYECKOTO aHAJIM3a» SBISETCS OAHUM W3 Haubojee 3HAYUMBIX B
porpamMMe CTapIlei MKOJbI, TOCKOIbKY, C OJHOW CTOPOHBI, OH 00ECIeuNBaeT HHCTPYMEHTAIbHYIO 0a3y s
U3y4YCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOi CTOPOHBI, (POPMHUPYET JIOTHYECKOE M aOCTpaKTHOE
MBIIIJICHHE YYalIUXCsl Ha YpOBHE, HEOOXOAMMOM JUII OCBOEHHS KypCOB HMH(OPMATHKH, OOIIECTBO3HAHHMSA,
UCTOPUH, CIIOBECHOCTH. B paMKax HJaHHOTO Kypca YdYallhuecs OBJIAJCBAIOT YHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOI HayKH, KOTopas (GopMynupyeT CBOU TOCTHKEHHS B MaTeMaTHYeCKoi hopme.

Kypc anreOpsl n Havas MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBACT OCHOBY JUIS YCIICIIHOTO OBJIAJICHUS
3aKoHaMH (PU3UKHU, XUMUH, ONOJIOTHH, TOHNMAaHHUS OCHOBHBIX TEHICHIIMH YKOHOMHKH 1 O0IIECTBEHHOH )KU3HH,
MO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX HH(POBBIX W KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO
UCTIONIb30BaTh UX B IOBCEJHEBHOW XU3HH. B Toke BpeMms oBlageHHe aOCTPAaKTHBIMH M JIOTHYECKHU CTPOTUMHU
MaTeMAaTUYEeCKUMH KOHCTPYKUMSIMH pa3BUBAacT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH
UCTHHHOCTh YTBEP)KICHHS, HCIOIH30BaTh 000OIIEHNE W KOHKPETHU3AIHI0, adCTparupoBaHWE W aHAJIOTHIO,
dopMHpyeT KpeaTHBHOE W KPUTHYECKOE MBIIUICHHE. B X0/1e n3ydeHus anredpsl U Hadal MaTeMaTHIECKOTO
aHamM3a B CTapuled IIKoJe YydJaliuecs IOJy4aloT HOBBIM ONBIT pELIeHHs NPUKIaTHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOCHHMsSI MaTeMaTH4YeCKUX MOJeNel pealbHBbIX CUTyalluii M UHTEpHpeTalnuu
MOJTYYECHHBIX PEIICHUH, 3HAKOMSITCS C TPUMEpPaMi MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJIe, HAyKe U B
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

Kypc oOmagaer 3HauuTENbHBIM BOCIUTATEIbHBIM HOTEHIMAJIOM, KOTOPBIN peanusyercs Kak depe3
y4eOHbI MaTepuall, CiocOOCTBYIOIUN (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 CHelu(UKy
y4eOHOH AeqTeNbHOCTH, TPEOYIONIeH CaMOCTOSTETFHOCTH, aKKYPaTHOCTH, MPOAODKUTEILHON KOHIICHTPAIUN
BHUMAaHHS U OTBETCTBEHHOCTH 3 IMOJIy4YSHHBII Pe3yIIbTar.

B ocHoBe MeToauku 00ydeHus anredpe ¥ HayajaM MaTeMaTUYeCKOro aHalIu3a JEKUT e TeTbHOCTHBIN
HOPUHIUI O0YyYEHHUS.

CrtpykTrypa Kypca «Anrebpa ¥ Hadaja MaTeMaTH4ecKOro aHalM3a» BKIIOYAeT CIEAYIOIINe
CoJlepKaTeIbHO-METOIMUECKre JTHHUN: «YUucna M BbuucieHus», «OyHKu u rpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hauanma wmaremaTuueckoro asanusza», «MHOXecTBa U JOrMKa». Bce OCHOBHBIE
coJiepKaTeIbHO-METOJUUECKUE JTUHUN M3Y4aloTCs Ha MPOTSKEHUU JIBYX JIET O0y4eHMs B CTapuled IIKOJIE,
€CTECTBEHHO JIOTIOJIHSSL IPYT IPYyra M MOCTENEHHO HACHIIIAsICh HOBBIMU TeMaMH U paszzaenamiu. [laHHbBIH Kypc
SIBIISICTCST MHTETPATHBHBIM, ITOCKOJBKY OOBEIMHSET B cede CoJepKaHWe HECKOJIBKHX MaTeMaTHYECKHX
JUCLHUIUIMH: anredpa, TPUTOHOMETPHUS, MaTeMaTHYeCKUN aHaIu3, Teopus MHOXecTB U jp. [1o mepe Toro xak
yyaliyecsi OBJaJeBalOT BCE Oojee MIMPOKMM MaTeMaTHYECKUM almaparoM, y HHUX I[OCIeI0BaTeIbHO
dopMupyeTcsi W COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTH4eCKyl0 MOJENb peaJbHOM CHTYyaIluH,
NPUMEHATh 3HAHMSA, MOJMYYEHHBIE B Kypce «Anredpa W Hadala MAaTeMaTHYECKOTO aHAIN3a», IS PElIeHUs
CaMOCTOSITENIFHO C(OPMYJIMPOBAHHOW MaTeMaTU4YeCKOW 3a/lauyd, a 3aTeM HHTEPIPETHPOBATH IOJIy4EHHBIN
pe3yibTar.



CopepxarenpHo-MeTOAUYECKash TUHUS «Hucna W BbIUMCICHUS» 3aBeplIaeT (OpMHUPOBAHHE HABBIKOB
UCTIOJIb30BaHUS IEMCTBUTENLHBIX YHCEN, KOTOPOE ObLIO HA4aTO B OCHOBHOM 1IKOJIe. B cTapmiei mkose ocoboe
BHUMAaHHUE yJeNsAeTcs (OPMHPOBAHUIO MPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKIIIOYAIOIIUX B ce0s
UCIIONIb30BaHUE PA3IMYHBIX (OPM 3amucu JEHCTBUTENBHOIO YHUCIA, YMEHHE pPAlMOHAIBHO BBIIOIHAThH
NEHCTBUS € HUMH, JelaTh MPUKUIKY, OLEHUBaTh pe3yinbraT. OOyuarolmuecss MOJy4YaloT HaBBIKH
npUOIVKEHHBIX BBIYUCIICHUN, BBIOJIHEHUS JCUCTBUN C YHCIAMU, 3alCAHHBIMH B CTaHAApTHOU ¢opme,
MCIIOJIb30BAaHUSI MAaTEMATUYECKUX KOHCTAHT, OLIECHUBAHUS YHCIIOBBIX BHIPAKEHUM.

Jlunus «YpaBHEHUS U HEPaBEHCTBA) pealM3yeTcs Ha MPOTSHKEHUU BCero o0y4deHus B CTaplieil MKoIe,
IIOCKOJIBKY B K&XKJIOM pa3fene MNporpaMMbl MPEAYCMOTPEHO pEUIEHHWE COOTBETCTBYIOIIMX —3a/]au.
OOyyaromuecs OBJIQJEBAIOT PA3IMYHBIMU METOJAMU PELICHMs LENbIX, PAalMOHAIBHBIX, HPPAaLUOHAIBHBIX,
NOKA3aTeIbHBIX, JIOTAPU(YMUUYECKUX M TPUTOHOMETPUYECKHX YPAaBHEHUH, HEPABEHCTB M WX CHCTEM.
[TomyueHHble yMEHHSI MCHONB3YIOTCS MPU HCCIEAOBAaHUM (YHKIUH C MOMOIIBIO MPOU3BOAHOMN, pElIeHUU
NPUKIAIHBIX 3a7ad M 3a/ad Ha HaXOKJIeHWE HauOONbUIMX M HaWMEHbIIMX 3HadeHui (yHkiuu. [lanHas
coJiepKaTeNbHas TMHUS BKIIOYaeT B ce0s Takke GOpMHUPOBAHUE YMEHHH BBITIOIHATH Pacy€Thl 0 (hopMysam,
peoOpa3oBaHus LEIbIX, PAlMOHAIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHM, a TakkKe
BBIpQXECHHM, coIeplKaluux creneHu u Jjorapudmel. bnaromaps usydeHuro anredbpamdeckoro martepuaia
MPOUCXOIUT AaNbHElIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIUICHUS YHaIUuXcsi, OPMUPYIOTCS
HaBBIKH JICTYKTUBHBIX PAcCYKIACHUH, pabOThI C CHMBOJIBHBIMHU (pOpMaMu, IPEACTABICHUS 3aKOHOMEPHOCTEH 1
3aBHCUMOCTEl B BHJE PAaBEHCTB M HEpPaBEHCTB. Airedpa mnpemnaraet 3(QQeKTHBHbIE WHCTPYMEHTHI IS
pElIeHUs] TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1ay, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KakK
A3bIKA HAYKH.

CopepxarenpHo-MeTonnyecKass JUHUS «DyHKUMM U TpadUKW» TECHO NEPEIIeTaeTCs ¢ APYyruMU
JUHUSIMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 331a€T MOCIe10BaTEIbHOCTh U3yUeHHs MaTepuana. M3yuenue
CTETIEHHOM, MOKa3aTebHOU, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (YHKIMH, UX CBOICTB U rpaduKOB,
UCIMOJIb30BaHUEe (DYHKIMM Ui peleHus 3ajad U3 APYrux y4eOHBIX NMPeIMETOB U pealbHOW KHU3HH TECHO
CBSI3aHO KaK C MaTEeMAaTUYECKUM aHAJIN30M, TaK U C PEIIEHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Gosbiioe
BHUMaHue yaensercss (popMHUpOBAaHUIO YMEHHUS BbIpakaThb (OpMyJIamMH 3aBUCHUMOCTH MEXAY pazIuYHBIMU
BEJIMYMHAMH, MCCIIEI0BAaTh MOJIyYeHHbIE (YHKLUHU, CTPOUTh MX Ipaduku. MaTtepuan 3Tol cojepaTeabHON
JIMHUM HalEJIEH Ha Pa3BUTHE YMEHUI U HaBBIKOB, MIO3BOJIAIOIIUX BBIPAXKaTh 3aBUCUMOCTH MEXly BETUUUHAMU
B pa3IM4HON (opMe: aHaTUTHUECKOH, rpaduyeckoil n cioBecHOM. Ero usyueHue crnocoOCTBYeT pa3BUTHIO
AITOPUTMHUYECKOTO MBIIIJICHHUS, CTIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, HCTIOJIb30BAaHUIO aHATIOTHH.

CopnepxarenpHas auHUS «Hagama MaTeMaTHMYeCKOro aHalin3a» IMO3BOJIIET CYIIECTBEHHO PaCUIMPUTH
KpYr' Kak MaTeMaTH4YeCKUX, TaK M MPUKJIAJHBIX 33j]ad, JOCTYMHBIX OOy4YaroIIUMCs, Y KOTOPBIX IMOSBISAETCS
BO3MOXXHOCTh HCCIIEIOBaTh U CTPOUTH Ipaduku (QYHKIMHA, ONpenensTh UX HauOOJbIIME W HAUMEHbIINE
3HAUEHUS, BBIUUCIATH IUIOMAau GUryp u o0bEMBI Tell, HAXOIUTh CKOPOCTH M YCKOpeHHUsI IponeccoB. [lanHas
CoJIepKaTeNbHasl JIMHUSA OTKPHIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHMSI MAaTEMaTUYECKUX MOJENEN peaabHbIX
CUTyallMi, HaXO0XKIE€HUS HAWIYYILEro PEIleHUs B MNPUKIATHBIX, B TOM YHUCIE COLHUAIbHO-DKOHOMUYECKUX,
3aa4ax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOT0 aHajiu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(dbopManbHO-IOITMYECKOT0 U KPEaTUBHOTO MBIILIEHUS, (OPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTHKH B HayKe, TEXHUKE M MCKyccTBe. OOydaromuecs y3HalOT O BBIIAIOUIMXCS pe3yibTarax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHs MaTEMaTUKH KaK HayKd, U UX aBTOpax.

CopepxarenbHO-MeTOAUYECKAsT JTMHUS «MHOXECTBAa M JIOTUKa» B OCHOBHOM IOCBSIIIEHA AJIEMEHTaM
TEOPUH MHOXKECTB. TE€OpEeTUKO-MHOKECTBEHHBIE IPEJACTABICHUS NPOHU3BIBAIOT BECh KYypC IMIKOJBHON
MaTeMaTHKHU U TpeJiaraloT Hanboiee yHUBEpCaIbHbIN S3bIK, 00bEAMHSIONINA BCEe pa3/ieNibl MATEMAaTUKU U €&
IIPUJIOKEHUH, OHM CBSI3bIBAIOT Pa3Hble MaTeMaTHYECKUE NUCLUILIMHBI B €1uHOe 1enoe. [loaToMy BaxHO 1aTh



BO3MOXHOCTb IIKOJIBHUKY IIOHUMaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOW MAaTEMAaTUKH U
UCIIOJIb30BAaTh €T0 JJIs1 BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayala MaTeMaTUYeCKOrO aHAIMW3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYeCKOro MOJICIIMPOBAaHUs, KOTOpbIE IpHU3BaHbl C(HOPMUPOBATH HABBIKM IOCTPOCHMS MoJelei
peasbHbIX CUTyallud, UCCIEAOBAHUS 3THX MOJEJEH C IOMOINBIO ammapara aaredpbl U MaTeMaTH4ecKoro
aHaJIM3a M MHTEPIIPETALMN IOJIYYEHHBIX pe3ysbTaToB. Takue 3ajaHusl BIUIETEHbI B KaKIblH W3 Pa3/eiioB
IIPOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO UCIIONb3YeTCs UIsl pelIeHUs TPUKIIaHbIX 3a1a4. [pu
pELICHUH peallbHbIX MPAaKTUYECKUX 3aJady ydalluecs pa3BUBAIOT HAOIIOAATENbHOCTb, YMEHHE HAXOAWUTh
3aKOHOMEPHOCTH, abCTparupoBaThCsi, UCIOIb30BATh AHAIOTUIO, 0000IIATE U KOHKPETU3UPOBAThH MPOOIEMY.
JlesarenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEILICHHSI PUKIIAJIHBIX 3a/1a4 OPTaHU3YETCs B IIPOLECCE U3YUCHHS
BCEX TeM Kypca «Anredpa 1 Hadaia MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM TutaHe Ha HM3y4eHHE Kypca anreOpbl M Hadall MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM YpOBHE
otrBojuTCs 2 yaca B Henento B 10 kiracce u 3 waca B Hegenmo B 11 kimacce, Beero 3a jiBa roja odydenus — 170
4acoB.

COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucsa v BbIYUCICHUSA

Pammonaneueie unciaa. OOBIKHOBEHHBIE U IECATUYHBIC JPOOH, MPOIIEHTHI, 0ECKOHEUHBIE IEPUOTUICCKIE
npoOu. ApudmeTndeckue oneparuu ¢ palMoOHAIbHBIMU YUCIaMU, IPeoOpPa30BaHMS YUCIIOBBIX BBIPAXKCHHI.
[IpumeneHnue apoOeil W MPOIEHTOB ISl PelIeHHs MPUKIAIHBIX 3a7ad W3 Pa3NUYHbIX OTpacieil 3HaHUN U
peanbHON KU3HU.

HetictButenbHble yucia. PannoHanbHbIe W HUppallMOHAIbHBIE yuciaa. Apu(pMETUUECKHE OTEepaluH C
JNEeHCTBUTENbHBIMUA YuciHaMu. [IpuOnmk€HHBIC BBIYHCICHUS, MpaBWIA OKPYTJICHUS, MPHUKUIKA U OIEHKA
pe3ynbTaTa BBIUYMCICHUH.

Crenens ¢ nenbsiM nokazateneM. CtangapTHas ¢popMa 3alTUCH IeHCTBUTENBHOTO uncia. Vcrnonb3oBanue
MOAXOAAIICH (HOPMBI 3aITUCH JIEUCTBUTEIIBHBIX YHCEI JJIsi PEHICHUs MPAKTUYSCKUX 3a/1ad U MPE/ICTABICHUS
JTAHHBIX.

ApudmeTndecknii KOpeHb HaTypalbHOW creneHu. JlelicTBUs C apupMETHUYECKUMH KOPHSIMHU
HaTypaJbHON CTEIIEHHU.

CuHyc, KOCHHYC U TaHTE€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs M HEpABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPeoOpa3oBaHUSI.

[IpeoOpazoBaHre TPUTOHOMETPUIECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKHIE (POPMYIIHI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nensix u IpoOHO-paIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

Pewienne nppaniioOHaIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pelnienne TpUroHOMETPUYECKUX YpaBHEHUH.

[IpuMeHeHre ypaBHEHUN M HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3a/]ad W 3a/ad U3 Pa3IudHbIX
o0acTeil HayKH U peaNbHOM KU3HHU.



DyHKIUM U TpadpuKu

Oyuk1ws, crocoos! 3ananus pyHkun. ['papux Gynkun. Bzanmuo obparnsie GyHKINM.

Ob6nacte ompeneneHuss W MHOXKecTBO 3HaueHwid ¢(yaxiuu. Hymn  ynkmun.  [Ipomexytku
3HAKOIOCTOSAHCTBA. YETHBIE U HEUETHBIC (DYHKIUH.

CrenenHas (pyHKIMSI C HATypaJIbHBIM U LIeJIbIM MOKa3areneM. E€ cBoiicTa u rpaduk. CBoiicTBa u rpaduk
KOpHSI N-0l CTENEHMU.

TpuroHomerpudeckass OKPYXHOCTb, ONpEACICHHE TPUTOHOMETPHUECKUX (YHKUUH YHCIOBOTO
apryMeHTa.

Hauyana maTeMaTH4eCKOro aHAJIN3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIE0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIEI0BATEILHOCTH.

Apudmernueckass W TeOMETpHUYECKash Mporpeccuu. beckoHeYHO yObIBaromasi TeOMETpHUYecKast
nporpeccusi. CyMma 0eCKOHEUHO yObIBarolIel reoMeTpruueckoi mporpeccun. @opmyia CIokKHbIX POLEHTOB.
Mcnonb30BaHue Nporpeccuu AJis pelieHus peasibHbIX 3a/1a4 MPUKIIAAHOTO XapakTepa.

MHokecTBa U JIOTHKA

MHoxecTBO, omnepauuu Haja MHOXecTBamu. lmarpammbl Ditnepa—Benna. [IpuMenenne TeopeTuko-
MHOXECTBEHHOI'O armapara Ui ONUCAHUS peallbHBIX MPOLECCOB U SIBJICHUH, PU PEeILICHUH 33/1a4 U3 APYTUX
y4€OHBIX IIPEAMETOB.

Onpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia ¥ BbIYUCICHUSA

Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEIL.

Crenens ¢ paniMoOHaIbHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIE JIOTapH(PMBI.

YpaBHeHus] M HEPABEHCTBA

[TpeoOpa3zoBaHue BbIpaKEHHM, COlepKalIUX J0Trapru(pMBbI.

[TpeoOpa3zoBaHne BbIpaKEHHM, COEPIKALIUX CTENEHH C palliOHAIbHBIM IIOKa3aTeJIEM.

ITprMepBl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cuctembl JTMHEHHBIX ypaBHEHHH. PelieHue NpUKIAQAHBIX 3a7a4 C TOMOIIBIO CHUCTEMBI JTMHEHHBIX
YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHI, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHYECKMX 3aJad W 3a1ad W3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DOyHKUUH U rpaduKu

Oynkuus. Ilepuoguueckue QyHKuuu. I[IpoMexyTKM MOHOTOHHOCTH (YHKIMHU. MakCUMyMBbl |
MUHUMYMBI pyHKIIMA. Hanbosnpiiee 1 HanMeHblllee 3HaueHne (PyHKITMN Ha TTPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpaQUKU.

[TokazarenpHas u norapudmudeckas GyHKIIUU, KX CBOMCTBA U TPadUKH.

Hcnonb3oBanue rpadukoB GYHKINHN 1711 pellieHHs] ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnons3zoBanne rpadukoB GYHKIMA I HMCCISIOBAHUS TPOIECCOB W 3aBUCHMOCTEH, KOTOpBIE
BO3HUKAIOT MPHU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U peaabHON KU3HU.

Hauvana maTemMaTnueckoro aHajamsa

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB IS PEIICHUS HEPABEHCTB.



[TpousBoanas pynkumu. ['eomerpuuecknii 1 PU3NIECKUA CMBICI TIPOU3BOTHOM.

[Tpon3BoHbIE 37eMEeHTapHBIX (QyHKIMHA. DOPMYITBI HAX0XKICHHUS TIPOU3BOTHON CYMMBI, TIPOU3BEICHUS
¥ YaCTHOTO (PYHKITHIA.

[TpumeHeHre MPOU3BOIHON K HCCIeI0BaHUIO (DYHKINH HAa MOHOTOHHOCTb U SKCTpeMyMbl. Haxoxnenue
HauOOJIBIIET0 U HAMMEHbILIEr0 3HaYeHHs PYHKIIMU Ha OTPE3KeE.

[IpuMeHeHrEe MPOU3BOJHOM JUISl HAXOXKJEHUS HAWIyYLIEro pEeLIeHUs B NPUKIAIHBIX 3a1adax, s
OTIpeIeJIeHUs] CKOPOCTH IPOIEcca, 3a1aHHOT0 (POPMYIION WIIH TPaPUKOM.

[TepBooOpaznas. Tabnuia nepBooOPa3HBIX.

Wuterpan, ero reoMmerpuueckuidi U Qu3uveckuii cmbici. Belumcnenue wuHTerpana mno ¢opmyne
Herorona—IJleiiOauna.

IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yueOHoro npeamera «MaTemMaTukay JOJDKHO 00eCIeunBaTh JOCTH)KEHUE HA YPOBHE CPETHETO
obmiero o0pa3oBaHUs CIEAYIONMX JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pa30BaTebHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3YIbTAThl OCBOSHUS IPOTpaMMbl ydeOHOTro mpeamMeTa «MaTeMaTHKay XapaKTepU3yIoTCs:

I'paxxnanckoe BocuTaHue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00yUYaIOUIErocsi Kak akTUBHOT'O M OTBETCTBEHHOT'O 4JICHA
poccuiickoro oOmiecTBa, MpPEICTaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DYHKIHMOHHPOBAHUS Pa3IUYHbBIX
CTPYKTYp, SIBI€HUH, Tpolenyp TIpaxIaHCKoro oOmiectBa (BBIOOpBI, OMNpPOCHl M IMp.), YMEHHUEM
B3aMMO/IEHICTBOBATH C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUH € UX (DYHKLUSMHU U Ha3HAUEHUEM.

[TaTproTHUeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaskIaHCKOM UIACHTUYHOCTH, YBOKEHUS K TIPOIIIOMY U HACTOAIIEMY
pPOCCHUICKONH MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHSIM PpOCCUMCKMX MaTEeMaTHKOB H
POCCUICKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ITHX JOCTHKEHUH B IPYTrUX HayKax, TEXHOJOTHSIX,
cepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JYXOBHBIX II€EHHOCTEH pOCCHMCKOro Hapoaa; C(HOpMHPOBAHHOCTBIO HPABCTBEHHOTO
CO3HAHMS, 3TUYECKOIO TOBEJIEHUS, CBSA3AHHOIO C IPAKTHYECKMM INPUMEHEHUEM JOCTH)KEHHH HAayKu U
NeSITeIbHOCTBIO YUEHOT0; 0CO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONUNBOTO OYyIYIIIETo.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIIOUAsi SCTETUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEN, 0OBEKTOB,
3a/1a4, pelIeHUH, pacCyX ACHHWH; BOCIPUUMUYMBOCTHIO K MaTeMAaTHYECKUM acleKTaM pa3jMyYHbIX BHJIOB
UCKYCCTBa.

®u3nyecKkoe BOCIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTU4YeCKHWe 3HaHMs B MHTEpecax 3/J0pOBOTO U
Oe3omacHoro oOpa3za >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHE,
cOaaHCUPOBAHHBIN pPEXHUM 3aHATUH M OTAbIXA, peryisipHas (u3nyeckas aKTHBHOCTbB); (DU3UYECKOTO
COBEPLICHCTBOBAHHUS, IIPU 3aHITHUAX CIIOPTUBHO-03J0POBUTEIBLHON JEATENBHOCTHIO.

TpynoBoe BoCIUTaHHE:

TOTOBHOCTBIO K TpPYyAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; WHTEPECOM K pa3IUYHBIM cdepam
npodeCCHOHATIBHON AEATENbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON M €€ MPUIOKEHUSIMH, YMEHUEM COBEPILAThH



OCO3HAHHBIHN BEIOOP Oyaymiel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIaHbI, TOTOBHOCTHIO
CIOCOOHOCTBIO K MaTeMaTH4eckoMy OOpa30BaHUIO M €aMOOOpa30BaHUIO Ha MPOTSDKEHUH BCEH JKU3HU;
TOTOBHOCTBHIO K AKTUBHOMY YUACTUIO B PCIICHHUU IMMPAKTUYCCKUX 3ada4d MaTeMaTHYECKOU HaIpaBJICHHOCTH.

DKOJIOrH4YecKoe BOCITUTAHNUE:!

C(OPMHUPOBAHHOCTHIO AKOJIOTUYECKON KYJIbTYPbI, TOHUMAaHUEM BIUSHUS COIMAIHHO-DKOHOMHYECKHX
IPOIIECCOB HA COCTOSHUE TPHUPOJHOW M COIMAJIBHOM Cpenbl, OCO3HAHMEM TJI00aJBbHOrO XapakTepa
9KOJOTUYCCKUX HpO6HeM; OpI/IeHTaLII/Ief/'I Ha MPUMCHCHHUEC MATCMATHYCCKUX 3HAHUUI AJid pCUICHUA 3a4ad B
00JIaCTH OKpY’KAaloIIed cpellbl, IJIAHHUPOBAHUS IOCTYIIKOB M OLEHKH WX BO3MOXKHBIX ITOCIEICTBUH ISt
OKpY’Karolien cpebl.

HCHHOCTI/I HAay4YHOI'O ITIO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHO!N MPAaKTHKH, TTIOHUMAHUEM MAaTEMaTUYCCKOH HayKH Kak c(epbl YeIOBEYECKOH IesITEeIbHOCTH,
9TanoB €€ pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBWIM3AIMH, OBIAJCHUEM S3BIKOM MaTEMaTHKH W
MaTeMaTHYEeCKOU Ky.]'H:TypOfI Kak CpCACTBOM IIO3HAHUA MHUPA; TOTOBHOCTHIO OCYIICCTBIIATH NMPOCKTHYHO U
HCCICOOBATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJILHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble  pe3yiIbTaThl  OCBOSHHS TMpOTpamMMbl  ydeOHoro mpenmera «MaTeMaTHKa
XapaKTEpU3YIOTCSl OBJAJECHUEM YHUBEPCAJIbHBIMU HO3ZHAGAMENbHBIMU  OClCMBUAMY, VHUBEPCANIbHbIMU
KOMMYHUKAMUBHLIMU OeiCMUAMU, YHUBEPCANbHLIMU Pe2YISMUBHbIMU 0elCTN8UIMU.
1) Vhusepcanvhole nosnasamensusle oeticmeus, obecneuusaom hopmuposarie 6a306blx KOZHUMUBHBIX
npoyeccog o00yuarwuxcs (0ceoenue Memooo8 NOZHAHUS OKPYIHCAIOUWe20 MUpa, NpUMeHeHue JL1OSUYECKUX,
uccnedosamenbCcKux onepayuil, ymeHui pabomams ¢ ungopmayueii).
ba3oBble nornueckue NeMCTBUS:
® BBIBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKKM MATEMATHUYECKUX OOBEKTOB, MOHSTHI,
OTHOIICHUHA MEXAYy TMOHATHAMH; (OPMYIUpOBAaTh OIpeNeieHHs] TIOHATUN; YCTaHaBIWBATh
CYIIECTBEHHBIH TpPHU3HAK KiIacCU(PHUKAIMU, OCHOBAHUSA Ui OOOOINEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOIO aHAJIN3a;
e BOCHpUHUMATh, (GOPMYIHpPOBATH U  MPEeoOpPa3OBBIBATH  CYXKICHUS:  YTBEpPAHUTEIbHBIE U
OTpHUIIATENIbHbIE, €IMHIUYHBIE, YaCTHBIE U OOIINE; YCIOBHEIE;

® BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeuus: B (pakTax, JaHHBIX,
HAONIOZICHUSX W YTBEPXKICHUSX; Npenjaratb KPUTEPUU MJIS BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;

e JenaTh BBIBOABI C HCIOJb30BAHHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIFOUEeHUH 110 aHAJIOTUH;

® TMPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeIhCTBA MATEMAaTUYECKUX YTBEPXKICHHUH (TpsMble U OT
MIPOTUBHOTO), BEICTPANBATh aPTYMEHTAIINIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIC CYXKJICHUS ¥ BBIBOIBI;

e BBHIOMpATH CIIOCOO peleHus yueOHOM 3a/1a4uk (CpaBHUBATh HECKOJIBKO BApUAaHTOB PELICHUs, BRIOUPATh
HauboJee MOAXOALIUI C YUETOM CaMOCTOATEIbHO BbIICIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbcKkue 1eUCTBUSA:

® ICIOJIB30BATh BOMPOCHI KAaK MCCIEI0BATEIILCKII HHCTPYMEHT MO3HAHUS; ()OPMYIUPOBATH BOIIPOCHI,
buKcupyromye TpPOTUBOpEYHe, MpoOjeMy, YCTaHAaBIMBAaTh HWCKOMOE U JaHHOE, (OpMHpPOBATH
TUIIOTE3Y, APr'YMEHTUPOBATH CBOIO MO3UIMI0, MHEHHE;



® T[POBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEIOBAHHUE MO YCTaHOBIEHUIO
O0COOCHHOCTE MaTeMaTU4YecKOro 00bEeKTa, SIBJICHUS, MIPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMU, SIBJICHUSIMH, TIPOIECCAMH,

® caMOCTOSATeNbHO (opMynupoBaTh 00O0OIIEHUST W BBIBOABI TI0 pe3ysibTaTaM MPOBEAEHHOTO
HAOJIO/IEHUs, WCCIIEAOBaHNUs, OIICHUBATH JOCTOBEPHOCTH IOJTYYCHHBIX PE3YJIbTATOB, BBHIBOJIOB U
000011IEHHI;

® [IPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE IPOIIECCa, a TAaKKe BBIIBUIaTh MPEIIOJIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ota ¢ nuadopmanmeii:

® BBIABIATH AeULNUTH HHPOPMAIIUU, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BOMPOC U ISl PEIIeHUs
3a]a4u;

e BBIOMpATh MHPOPMAIUIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATH, CHCTEMATH3UPOBAThH H
MHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX BUIOB U (POPM MpeCTaBICHUS;

® CTPYKTYpHpOBaTh HH(OpPMALHIO, TPEIACTABISTh €€ B pPa3IMYHBIX (QopMax, HLIFOCTPUPOBATH
rpauyecKu;

® OICHUBATH HAJIEKHOCTH HHPOPMAITUH TI0 CAMOCTOSITEIIEHO CPOPMYITHPOBAHHBIM KPUTEPHSIM.

2) VHugepcanvhvle KOMMYHUKamugHble Oelicmaus, 0becneuusaiom cQopmMupo8aHHOCnb COYUATbHBIX
HABbIKOG 00YYAIOUUXCSL.

Ob6menue:

® BOCIPHHHUMATH U OPMYITUPOBATH CYKJIEHUS B COOTBETCTBHUHU C YCIOBUSMH U IIENISIMU OOIIEHUS; ICHO,
TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M INHUCHMEHHBIX TEKCTaX, JaBaThb
MOSICHEHHUS 10 XO/1y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYUYEHHBIH Pe3ynbTaT;

® B X0J¢ OOCYXICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, TPOOIEMBI, perraeMon
3a/lay¥, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TIOWMCK PEIIEHUS; COMOCTaBISATh CBOU CYXKICHHS C
CYKICHUSMH JPYTUX YYaCTHUKOB JIMAJiora, OOHapYXXWBaTh pa3jMdde W CXOJICTBO IO3UIHH; B
KOPPEKTHOH (popme hopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

® TMPEACTaBIATh pPE3ylAbTaThl PpEUICHHs 3aJayd, OKCIEpUMEHTa, HCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUIEHUSI C YYETOM 3a/ay MPE3eHTAluu U 0COOeHHOCTEN
ayJTUTOPHUH.

CoTpyIHUYECTBO:

® [IOHUMAaTh W UCIOJIH30BATh MPEUMYINECTBA KOMAHAHON W WHAMBUIYATLHON paOOTHI MPU PEIICHUN
yUeOHBIX 3aJla4y; NPHHUMATH IIeJb COBMECTHOH JEATCIILHOCTH, IUIAHUPOBATH OPraHU3aIHIO
COBMECTHOM pabOTHI, pacpeiessITh BUIBI pa0OT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yIhTAT
paboThl; 06001IaTF MHEHHS] HECKOJBKUX JTHOJICH;

® yYacTBOBAaTh B IPYHMHOBHIX (hopMax paboThl (0OCYXIeHUs, 0OMEH MHEHHH, «MO3TOBBIE ITYPMBI» U
WHBIC); BBIMOJHITH CBOIO YacTh PaOOTHl M KOOPIWHUPOBATH CBOM JEHCTBHUS C JPYTMMH YIEHAMH
KOMaH/bl; OIEHUBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOMUN MPOAYKT TO KPUTEPUSM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pezyniamuensie oeticmeausi, obecneuusarom Gopmuposanue cCMulCio8biX YCMAaHO8OK U

HCUBHEHHBIX HABLIKOB TUUHOCTIU.

CamMoopranuzanusi:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3aJayd, BBIOMpATh CIOCOO PEHmICHHS C YIETOM HMEIONTUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apI'yMEHTHUPOBATh M KOPPEKTHUPOBATh BApUAHTHI PELICHUH ¢ yU4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTpOIIb:



e BJAJeTh HAaBbIKAMM I103HABATEIBHON peQIEKCHU KaKk OCO3HAHUS COBEpLIAEMbIX ACHCTBUI H
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJIS
npolecca U pe3yiabTara peleHusl MaTeMaTH4eCKOo 3a1a4H;

® [PEABUAECTH TPYAHOCTU, KOTOPLIE MOT'YT BO3HUKHYTH IIPHA PEIIEHUH 3aa4l, BHOCUTH KOPPEKTHUBEI B
JACATCIIBPHOCTh Ha OCHOBC HOBBIX OGCTOSITCJILCTB, JaHHBIX, HaﬁﬂeHHbIX OIJ_II/I6OK, BBISIBJICHHBIX
TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBUE pPE3yJIbTaTa LEJIM U YCIOBUAM, OOBSCHATH NPHUUUHBI JOCTHXKEHUS WIN
HEJIOCTHKECHUS PE3YJIbTAaTOB AEATENIbHOCTH, HaXOAUTh OUIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHue yueOHOro Kypca «Aurebpa M Hayajga MaTeMaTHYECKOrO aHaIMW3a» Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHMs OJHKHO OO0ECIEYMBATH JIOCTHIKCHHE CIICAYIOIIMX TPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB:

10 KJIACC

Yucsia ¥ BLIYUCICHUSA

OnepupoBaTh MOHATHSAMH: PAIMOHATBFHOE U JICHCTBUTENBHOE YHUCIIO, OOBIKHOBEHHAs M JECATHYHAsS
IpOOb, MPOIICHTHI.

BoinonHATe apudmeTnyecKue onepanyy ¢ pallMOHAIbHBIMU U IEHCTBUTEIbHBIMU YUCIIaMHU.

BrmonHaTh npubIuKEHHBIE BHIYUCICHUS, UCTIONB3YS MPaBUiIa OKPYTIIEHUS, IENaTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BBIYMCIECHUN.

OnepupoBaTh MOHATHUSIMU: CTENEHb C I€JbIM I[IOKa3aTejaeM; CTaHjgapTHas (¢opMa 3amucu
JEHCTBUTENBHOTO YHMCIIA, KOPEHb HATypaJbHOM CTENEHU; HCIOJIb30BaTh MOIXOIAIIYI0 (OopMy 3amuch
JEMCTBUTEINIbHBIX YMCEN IJIs1 PEIICHMS IPAKTUUECKUX 3a]1a4 U MPEACTaBICHUS JaHHBIX.

OnepupoBaTh NMOHATUSMM: CUHYC, KOCUHYC W TAHI€HC IPOU3BOJIBHOIO yIJja; HCIOJIb30BATH 3aIlUCh
IIPOU3BOJILHOTO yrila yepe3 00OpaTHble TPUTOHOMETpUUECKHE (QYHKIUH.

YpaBHeHusI U HePaBEeHCTBA

OnepupoBaTb MOHATUSAMHU:  TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; IIE€JIOE€, palMOHAJIBHOE,
MPPaLMOHAIIbBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BemonusaTe npeoOpa3zoBaHUsl TPUTOHOMETPUYECKHX BBIPAXKEHUH W peliaTb TPUTOHOMETPHUUYECKHE
YpaBHEHHUS.

BeimonuaTe mpeoOpa3oBaHUs IETBIX, PAlMOHATBHBIX W HUPPAIMOHAIBHBIX BBIPAKECHUNH W pelIaTh
OCHOBHBI€ THUIIbI LENBIX, PAIMOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHUS] U HEpaBEHCTBA JJIs PEIICHHUs] MaTeMaTUYeCKUX 3ajad U 3a7ad U3 PasIMyHBIX
oOyactell HayKu U peaJIbHOM JKU3HH.

MopnenupoBaTh peanbHbIE CHTYallMHM Ha S3bIKE anreOpbl, COCTaBISITH BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA O YCIIOBHUIO 33]1a4H, UCCIIEOBATh MOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHMEM aIlllaparta ajareOpsl.

DyHKIUHN U TPaQUKH

OrniepupoBaTh MOHATUAMHA: HYHKIIHS, CTIOCOOBI 3ajaHUs (PYHKITMH, 00JIaCTh ONPEEICHHS U MHOKECTBO
3HaYeHU! PyHKUIUH, rpaduK QyHKIMH, B3aUMHO 0OpaTHbIEe (YyHKLINH.

OnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIMH, HYIHM (QYHKIHH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKITUN A1 pEIICHUs] ypaBHCHHH.



Ctpouth U 4nTaTh TpadUKU JTUHEHHON (DYHKIIMH, KBAJAPATUYHOW (YHKIMH, CTENEHHOW (YHKIHH C
IEJTBIM TIOKa3aTeJIeM.

Hcnonws3oBatk rpadguku QyHKIUN TSI UCCIICOBAHUS TPOIIECCOB M 3aBUCUMOCTEH MPU PEIICHUU 3a/1a4
U3 IpYTUX y4eOHBIX IPEIMETOB U pealibHON KU3HH; BEIpaXKaTh (HOpMyIaMu 3aBUCHMOCTH MEKIY BETHUYNHAMH.

Hauana MaTeMaTH4YeCKOr0 aHAJIN3a

OnepupoBaTh MOHATHUSME: TIOCIEIOBATEIBHOCTD, apU(METHIECKAs U TCOMETPHUECKast TPOTPECCUHU.

OnepupoBaTh MOHITHIMH: OECKOHEUHO yOBIBAIOIIAs T€OMETPUUECKAs MPOTPecChs, CyMMa OECKOHEYHO
yOBIBAOIIIEH TEOMETPUIECKOI MTPOTPECCHH.

3anaBarh MOCIICIOBATEIIBHOCTH PA3JIMYHBIMUA CIIOCOOAMH.

Hcnonp30BaTh CBOWMCTBAa TMOCIEAOBATEIBHOCTEH ¥ MPOTPECCH sl pEelIeHHs peallbHBIX 3a7ad
MPHUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATHUSAMHU: MHOXECTBO, OTIE€PAIH HaJl MHOKECTBAMH.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat Il OMMCAaHUS PEAIbHBIX MPOIECCOB M SIBJICHHIA,
IIPH PEIICHUU 337a9 U3 IPYTHX yYEOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSIMU: OINIPEeTICHIE, TEOpEMa, CIEACTBHE, JOKAa3aTeIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne (undposbie)
W/ HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbI Beero KOﬁHTpOJIbeIe HpﬁaKaneche 0GpazoBaTeIbHbIe
padoThI padoTsI pecypesI
1 MHOXecTBa pallMOHAIBHBIX U JICHCTBUTEIBHBIX YUCEIL. 14 1 bubmmoreka [IOK
PanronasnbHbIe ypaBHEHHS M HEPABSHCTBA https://m.edso0.ru/1568aba3
bubmuorexa [JOK
2 Oyukiuu 1 rpapuku. CTENeHb ¢ HebIM M0Ka3aTeieM 6 https://m.edso0.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 bubnnorexa [HJOK
WppaimoHaibHbIe ypaBHEHHSI U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 DopmyJibl TPUTOHOMETPUHU. TPUTOHOMETPUYECKUE 22 1 bubnnoreka [JOK
ypaBHCHHS https://m.edsoo.ru/1568aba3
5 [TocnenoBareabHOCTH U MPOTPECCUU 5 bubmorexa [IOK
A porp https://m.edsoo.ru/1568aba3
. bubmuoreka [JOK
6 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUM 3 1 hitps://m.eds0o.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
N KoJunyecTBO 4yacoB Jara JJIeKTPOHHBbIE HU(PPOBHIE
' Tema ypoka Beero Konrpoabnbsie IIpakTuueckue A— o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
1 MHOk€eCTBO, ONepaly HaJl MHOKECTBaAMU. 1 bu6mmoreka [IOK
Juarpammsl Ditnnepa—Benna https://m.edsoo.ru/746d5dce
, | D o Ommenen | Bumorera LOK
A FIPODH, TIPOTL ’ https://m.edso00.ru/be888093
OCCKOHEYHBIC MTEPUOTUUECKHE TPpOoOH
3 e vcoen. mpoaSpaosams | 1 Buotea LIOK
pal 1AM, TIpeobp https://m.edso0.ru/4d7f95fe
YUCIIOBBIX BbIpaKEHUM
4 Do it s s ponmex | 1 Buamoterca LIOK
p 1 TIpHITaL Jlatd 13 p https://m.edso00.ru/44dd1046
oTpacieil 3HaHUI U peabHOM JKU3HU
5 Do et s s poonmzx | 1 Buamoterca LIOK
p 1 TIpHIIaL Jlatd 13 p https://m.eds00.ru/d99d8c74
oTpacieil 3HaHUI U peabHOM KU3HU
6 JelictButensHble yncna. PanimonanbHbie U 1 bubnmnoreka [JOK
UppalMOHAIbHBIC YHCIIa https://m.edsoo.ru/2f36a36f
7 Apudmernueckre onepanum ¢ 1 bubmuoreka [IOK
NEWCTBUTEIbHBIMYA YACIIAMU https://m.edso0.ru/a97a12d9
, | Doty | B 0K
pyT » MPHIIKA H Ot https://m.edsoo.ru/cb723fbd
pe3ysbTaTa BEIYUCICHUN
9 ToxmecTBa M TOXKIECTBEHHBIE 1 bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
bu6mmoreka [JOK
10 YPABHCHHUE, KOPEHb YPABHEHH 1 https://m.edsoo.ru/11ac68be




bu6mmoreka [IOK

11 HepaBeHcTBO, pelnieHre HepaBeHCTBA https://m.eds0o.ru/50bdf26d
Bbubmmoreka [JOK
12 Meton nitepsanos https://m.edsg).ru/775f5d99
13 Pemrenue nensix u ApoOHO-paIIMOHATBHBIX bu6mmoreka [IOK
ypaBHEHUI1 1 HEPABEHCTB https://m.edsoo.ru/6ec7al07
14| pmanams n Aot oo Bumorexa LIOK
" https://m.eds00.ru/1914a389
PanrionansHble ypaBHEHUSI 1 HEPABEHCTB
15 OyHK1MSL, CIOCOOBI 3aJaHUST PYHKIIUH. bubnnorexa [HOK
B3aumuo obparHbie GyHKIIMH https://m.edsoo.ru/226eeabf
T UK KIIUH. Th OII HUSA U
16 Mﬁi%l)ceCTq;i])};HI:meHgg J(I;;HKL?I/IIE.GI{IIG}IJJIIGI/I bubmorexa [TOK
https://m.edsoo.ru/763e75ee
¢dbysakmn. [IpoMeKyTKH 3HAKOMIOCTOSTHCTBA
" . bubnuorexa [JOK
17 Hernbie u neuETipie Gyncim https://m.edsoo.ru/ff4564ad
5| G e e B LOK
N https://m.eds00.ru/66446d3e
JEHCTBUTEIHHOTO YKCa
Hcnonk3oBanue noaxossien hopMbl
19 3aIlMCU JEUCTBUTEIBLHBIX YUCET I bu6mmorexa [IOK
pELIeHNUs MPaKTUYECKUX 3314 U https://m.edsoo.ru/6eadc6f1
MIPEACTABICHUS JaHHBIX
20 Crenennast GyHKIHS C HATYPATBHBIM U bubnuorexa [JOK
1[ebIM TIoka3aTeneM. E€ cBoiicTBa u rpadux https://m.edsoo.ru/3f25a047
21 Apudmernuecknii KOpeHb HATYPATHHOU bu6mmorexa [IOK
CTETICHU https://m.edsoo.ru/d82c36d4
29 Apudmernieckuil KOpeHb HaTypaTbHON bubmuoreka [IOK
CTETIEHH https://m.edsoo.ru/fe7fc4db
23 CgoiicTBa apuPpMETHIECKOTO KOPHS bubmuorexa [JOK

HATYpaJbHOU CTENEHU

https://m.edso0.ru/d0f0b260




CgoiicTBa apuPpMETHICCKOTO KOPHS

bu6mmoreka [IOK

24 HATypaJIbHOM CTEeIeHH https://m.edso0.ru/c3389865
o5 CBoiicTBa apu(pMETHUECKOTO KOPHS bubmmoreka [IOK
HATYpaJbHOHN CTEICHH https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apuMEeTUUESCKUMU KOPHAMHU N— bubmuorexa [JOK
ol cTeneHu https://m.edso0.ru/54b815c5
7 JlevicTBus ¢ apu(h)METHIECKUMU KOPHIMH N— bubmumorexa [IOK
oif cTeneHu https://m.edso0.ru/83105a0e
28 JleiicTBus ¢ apuMETHUESCKUMHU KOPHAMHU N— bubnnoreka [JOK
ol cTeneHu https://m.edsoo.ru/2ablc7bc
29 JleiicTBus ¢ apuMETHUESCKUMHU KOPHAMHU N— bubnnoreka [JOK
ol cTeneHu https://m.edsoo.ru/eacb053c
30 JlevicTBus ¢ apu(MEeTHIECKUMHU KOPHIMH N— bubnnorexa [JOK
oif cTeneHu https://m.edsoo.ru/8a5ada51
31 Pelrenue nppaloHanbHbIX YpaBHEHUN U bubnnoreka [JOK
HEPaBCHCTB https://m.edso00.ru/69106ae7
32 Pemenne nppatiMOHaNbHBIX YPaBHEHUN U bubnnorexka [JOK
HEpaBEHCTB https://m.edso0.ru/9362fea9
33 Pemenue nppanroHanbHbIX ypaBHEHUN U bubnmnoreka [JOK
HEPaBCHCTB https://m.edso0.ru/78d9b391
34 Pelrenre nppaloOHaIbHBIX YPABHEHUN U bubnuoreka [IOK
HEPaBCHCTB https://m.edsoo.ru/de7ca33e
35 Pemrenne nppanoHanbHBIX YpaBHEHUN U bubanorexka [JOK
HEPaBEHCTB https://m.edso0.ru/87e5e52d
N . bubnmnoreka [JOK
36 CoiicTBa u rpaduk KOpHS N-0if cTeneHn https://m.eds00.ru/eb0cc5e3
37 CoiicTBa u rpaduk KOpHA N-0if cTeneHn ﬁgggﬁ?;ﬁi&?{fm £29h9b5
KonrtponsHas pabora o Teme
38 "Apudmernaeckuii KOpeHb N—0il CTETICHH. bubnnorexka [JOK

HppauunoHanbHble ypaBHEHUS U
HepaBeHCTBA"

https://m.edsoo.ru/f13af630




CI/IHYC, KOCHHYC U TAHT'CHC YHUCJIOBOT'O

bu6mmoreka [IOK

39 aprymMeHTa https://m.edsoo.ru/5f605ed0
40 Cunyc, KOCUHYC ¥ TAaHT€HC YUCIOBOTO bubnmoreka [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78
a1 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC bubmuorexa [JOK
YHCJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKcHHYC, apKKOCUHYC U apKTaHI€HC bubmumorexa [IOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
8 ompeteronm miroroer ey BuGmorexa LIOK
N https://m.edso0.ru/6df195a0
(GYHKLMN YHUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTh
44 ogpezc[)e;eH;?Tpflioioﬁeggnqe?:im; bubmorexa HOK
N https://m.edso0.ru/6b61c578
(GYHKIMH 9MCIOBOTO apryMEHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI bubmmorexa LHOK
https://m.edsoo.ru/6ed2b3ba
46 OcHOBHbBIE TPUTOHOMETpUYECKHE (HPOPMYITBI bubmmorexa [TOK
https://m.edsoo.ru/fcdd2a2e
47 OcCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI bubmorexa HOK
https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI bubmorexa HOK
https://m.edso0.ru/12d1413c
49 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubmuoreka [IOK
BBIPOKCHU https://m.edsoo.ru/e248c5fc
50 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX bubnnoreka [JOK
BBIpQKEHU I https://m.edsoo.ru/09ba5b3d
51 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubmuoreka [IOK
BBIPOKCHU https://m.edsoo0.ru/1f4655da
50 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX bubnnoreka [JOK
BbIpa)KEHU I https://m.edsoo.ru/76ce9958
53 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubnuoreka [IOK

BBIPAKECHH I

https://m.edso0.ru/8fa598b5




bu6mmoreka [IOK

54 Perienue TpUroHOMETPHUYECKUX YpaBHEHHU https://m.edsoo.ru/6bacfe19
95 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI bubmmorexa [IOK
https://m.edsoo.ru/alf8d141
56 Perienue TpUroHOMETPHUECKUX YpaBHEHUN bubmorexa LHOK
https://m.edso0.ru/65a0f2d0
57 Pemrenue TpuroHOMeTpUYECKUX YpaBHEHUM bubmorexa LHOK
https://m.edsoo.ru/0d8a770d
58 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN bubmorexa LHOK
https://m.edsoo.ru/cec28774
59 Pernienue TpUroHOMETPUUECKUX YPaBHEHUI bubmmorexa [IOK
https://m.edsoo.ru/e6eec650
Hue o TemaM "OCHOBHBI
60 %ic;iil(e)MeipH?{esK;e (b(?[)CM)(/)JlH. ) bubmorexa [TOK
" https://m.edsoo.ru/ae44ac4c
Tpuronomerpuiecknue ypaBHEHUS
KonTponbhas padota no teme "®opmysis
61 TPUTOHOMETpHHU. TpUroHOMETpHUECKUE bubnuoreka [IOK
ypaBHeHus'"/Bceepoccuiickast mpoBepodHast https://m.edso0.ru/b46a8228
pabota
62 HTorosast KOHTpOJIbHAs paboTa / bubnuoreka [IOK
Bcepoccwuiickas mpoBepouHas paboTta https://m.edso0.ru/188bbf6c
o | Sooimeme e e BuGaorra 10K
https://m.edso0.ru/33e6629¢
ananu3a 10 kimacca
Apupmerndeckas 1 TeOMETpUIECKast
64 nporpeccuu. Mcnonp3oBanue nporpeccuu bubnnoreka [JOK
JUIS peIlieHus] pPeaTbHBIX 3a7a4 MPUKIaTHOTO https://m.edso0.ru/d36669f8
XapakTepa
beckoneuyHo yObIBaromiasi reoMeTpruiecKast BuGmuotexa LIOK
65 nporpeccus. CymMMa 0€CKOHEUHO

yOBIBarOIIEH T€OMETPUIECKOMN IPOTPECCUH

https://m.edsoo.ru/1chf72bl




bu6mmoreka [IOK

66 ©opMyJ1a CIOKHEIX IIPOLCHTOB 1 https://m.edsoo.ru/538fc437
bubmuorexa [JOK
67 PopmyJ1a CIOKHBIX IPOLCHTOB 1 https://m.edso0.ru/c2627eca
BB | e et m oo . BuGmorexa LIOK
https://m.edso0.ru/49f1b827
anamusa 10 xiacca
OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT PAMMBI

10 KJIIACC
Kon .
A p— IIpoBepsiemble Npe1MeTHbIE Pe3yILTATbl 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o0mero 00pa3oBaHus
pe3yJabTara
1 Yucna u BIYMCICHUS
11 OnepupoBaTh MOHATUAMU: PALIUOHATIBHOE U JEHCTBUTEIBLHOE YUCIIO, OOBIKHOBEHHAs
U JIeCSITUYHAs! 1PpOoOb, IPOLIEHTHI
19 BeimonsATe apudmeTnieckue omnepanud ¢ PaldoOHAIBHBIMA H JICHCTBUTEIHHBIMH
qucIaMu
13 BeImonHATh puOIMKEHHBIE BEIYHACICHUS, HCTIONb3Ys NPABHIIA OKPYTIICHHS, JIETATh
IIPUKUJIKY U OLIEHKY pe3yJIbTaTa BIYMCICHUN
OnepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IOKa3zaTeleM, CTaHaapTHas ¢opma
14 3alUCH JIEHCTBUTENBHOTO YHUCIIA, KOPEHb HATypajlbHOW CTENEHH; HCIIOIb30BaTh
' HNOJIXOASIIYI0 (opMy 3anmucH J€HCTBUTENBHBIX YHUCEN Ul PEeIleHUs] MPaKTHYEeCKUX
3aJa4 ¥ MPEICTaBICHUS TaHHBIX
OnepupoBarh NOHSATHSIMHU: CHHYC, KOCHHYC W TaHTEHC IPOHM3BOJIBHOTO YIJIA;
1.5 UCIOJIb30BATh 3alUCh MIPOM3BOJILHOTO YIja yepe3 oOpaTHble TPUTOHOMETPHUECKUE
GbyHKIIUU
2 YpaBHEHMsI U HEPABEHCTBA
OnepupoBaTh MOHATHSMH: TOXJIECTBO, YpPaBHEHWE, HEPAaBEHCTBO, IIEJIOE,
2.1 panMoHaIbHOE, MPpPALMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPHUUYECKOE
ypaBHEHHE
29 BeimonuATe npeoOpa3oBaHMsl TPUTOHOMETPUYECKMX BBIDOKEHHH U pemaTh
TPUTOHOMETPHUYECKUE YPAaBHEHHSI
BemonHATe  TpeoOpa3oBaHUWs  [EJNBIX, pPAMUOHAIBHBIX ¥ HPPAIMOHAIBHBIX
2.3 BBIPQ)XEHUI U peliaTb OCHOBHBIE THUIIBI EIBIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB
24 [TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JUIS PEUICHUST MAaTEMaTHYECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTel HAYKU U peaslbHON KHU3HU
MonenupoBaTh peaslbHble CUTYAIlMM Ha S3bIKE aireOpbl, COCTAaBIIATH BBIPAXKECHHUS,
2.5 ypaBHEHWsI, HEPABEHCTBA 110 YCIOBHUIO 3a]1a4d, UCCIIEIOBATh MOCTPOSHHBIE MOJIEIN C
HCIOJIb30BAHUEM alnapaTa ainreopsl
3 OyHKIMH U TpaduKh
OnepupoBaTh TOHATUAMHU: (QYHKIMS, CcIOCOObl 3afgaHus (YHKIUH, 001acTh
3.1 OIpeNieIeHUs] M MHOXKECTBO 3HA4eHUH QYHKUUHU, TpaduK (QYHKIUH, B3aUMHO
oOpaTHble PYHKIIMH
39 OmnepupoBarh MOHATHAMHU: YETHOCTh W HEYETHOCTh (QYHKIWW, HYIMH (DYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBathk rpapuky GyHKIMHA U1 peleHns ypaBHEHU N
34 Crpoutb u uuTaTh TrpadUKd JHUHEHHONW (QYHKUMH, KBaJApPaTUYHON (YyHKLHUH,

CTENEeHHOMN (YHKIIUHU C TETBIM MTOKa3aTeIeM




Hcnonb3oBare rpaduku GyHKIMNA AT UCCIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEH

3.5 MIPH PELIEHUH 3a]a4 U3 JIPYruX y4eOHBIX MPEIMETOB U PeajbHON KU3HH, BBIPAXKATh

(dhopMyliaMy 3aBHCUMOCTH MEXKY BETMUYNHAMHU

Hauana maTemaTnuyeckoro aHaiusa

4.1 OHepI/IpOBaTB IIOHATHAMMUN IOCICa10BAaTCIIbHOCTD, apI/I(bMeTI/ILICCKaSI n

reoMeTpuYecKas Iporpeccuu
OnepupoBarh MOHATHAMH: OECKOHEYHO YOBIBaIOIlasi TeoMeTpudecKkasl Mmporpeccus,

4.2 N o
cyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON IPOTPECCUU
4.3 3a/1aBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb3oBarh CBOMCTBA MOCIEAOBATEIBHOCTEM W TPOTPecCHil Il  pelICHUS

peanbHBIX 3a/1a4 MPUKJIAJHOTO Xapakrepa

MHuoecTBa U JIOTHKa

5.1 OnepupoBaTh MOHITHSIMHU: MHOKECTBO, ONIEpaIlUi HaJl MHOYKECTBAMH

5.2 Hcmonn3oBaTh TGOpeTHKO-MHO)KCCTBCHHBIﬁ amnrmapar i OIIMCaHHA PCaJIbHBIX

IIpoueCCoOB U ﬂBHeHHﬁ, IIpU pCHICHUH 3a1a4 U3 JPYIrux y‘IC6HLIX npeaIMCTOB

5.3 OHepI/IpOBaTB MNOHATHUAMM: OIIPCACIICHUEC, TCOPEMA, CICACTBHUC, 1OKA3aTCIbLCTBO

MHNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KUIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna 1 BBIYUCIIEHUS

Pammonanbheie uncina. OOBIKHOBEHHBIE M JI€CATUYHBIE JpOOU, TMPOLEHTHI, OECKOHEUHbIE

11 nepuoaudeckue apodu. Apudmernyeckue Onepanuu € palMOHAIBHBIMH  UYHCIIAMH,
npeoOpa3oBaHusl YUCIOBBIX BblpakeHui. IIpuMeHeHune npoGeil W MPOLEHTOB A peIIeHUs
MIPUKJIAJHBIX 33/1a4 U3 Pa3JIUYHBIX OTPACIIEH 3HAHUN U PEAIbHON KU3HH
JlelicTBuTenbHble uuncia. PalyoHanbHbBIE M HMppallMOHAIbHBIE 4YHCHIa. ApuMmeTnyeckue

1.2 OTepaluy ¢ JeHCTBUTENbHBIMU YicaaMU. [IpuOamkEHHbIE BEIUMCIICHUS, TIPABUIIa OKPYTJICHHS,
IIPUKHJIKA M OLIEHKA PE3yJIbTaTa BBIYMCICHUI
Crenenp c uensiM mnokaszareneM. CraHaapTHas ¢opma 3amucH JEHCTBUTEIBHOTO 4YHCIIA.

1.3 Hcnonb3oBanue mnoaxonsdmedl (opMbl 3amucy JEHCTBUTENBHBIX YHCEN JJIsl  pelleHus
IIPAKTUYECKUX 3a]a4 U IPEJCTABJICHUS JaHHBIX

14 ApI/I(I)MeTI/ILI?CKI/Iﬁ KOpEHb HaTypalbHOIl cTerneHu. JleHcTBUS ¢ apupMETHYECKUMH KOPHIMH
HaTypaJIbHOU CTENEHU

15 CuHyC, KOCMHYC W TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YKCJIOBOIO apryMeHTa

2 YpaBHEHMsI U HEPABEHCTBA

2.1 ToxaecTBa U TOXKIECTBEHHBIE TIPEOOpPa3OBaAHUS

29 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaxkeHH. (OCHOBHbIE TPUTOHOMETPHUUYECKHE
bopmyIbI

2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHCTBAa. MeTo MHTEpBAJIOB

2.4 Pemienue nenibix U IpoOHO-PAIIMOHAIBHBIX YPaBHEHUHI U HEPAaBEHCTB

2.5 PewreHne nppalMOHaIbHBIX YPAaBHEHUN U HEPAaBEHCTB




2.6

PemreHne TpUroHOMETPUYECKUX YPAaBHEHUU

[IpumeHeHre ypaBHEHMH M HEPaBEHCTB K PEHICHMIO MaTeMaTHYECKMX 3aJady U 3ajad M3

2.7 pa3IMYHBIX 00JIacTel HAYKH U PEATbHON KU3HH
3 OyHKIIUU U Tpaduku
3.1 OyHK1UA, criocoObl 3ananus Gyukuu. ['paduk Gynkiuu. BzaumMuo oOpaTHbie pyHKITUN
32 Ob6nacth ompeneneHuss U MHOXKeCTBO 3HaueHMM (yHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU
33 CrenenHas (GyHKIHS C HATYPAJIbHBIM U LIETBIM MoKa3arenieM. E€ cBoiicTBa u rpaduk. CBolicTBa
U rpaduK KOpHsI N-0i cTeneHu
34 Tpuronomerpudeckasi OKpYKHOCTb, ONMPEIEICHHEe TPUTOHOMETPUIECCKUX (DYHKIIUN YHUCIOBOTO
aprymeHra
4 Havana matematuyeckoro ananusa
41 [TocnenoBarenbHOCTH, CHoco0bI 3a/1aHus MoCe0BaTeIbHOCTEH. MOoOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH
ApudmeTrrdeckass ¥ TeOMETPHUUYECKasl MPOTPecCHr. beckoHeUHO yOBIBaroIias reoMeTpudecKas
42 nporpeccusi. Cymma OeckoHeYHO YyObIBarolell reoMeTpuyeckoil mporpeccun. PDopmyia
CJIOXKHBIX TTPOLIEHTOB. VcTiosib30BaHUE MPOTPECCUU JIJIsl pELICHUS PEATbHBIX 3aa4 MPUKIIaHOTO
Xapakrtepa
5 MHosxecTBa U JIOTUKA
MHoxecTBO, omepanuu Haja MHokecTBamH. Jlmarpammbl Oitnepa — Bewnna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'O ammapara JAjsl ONMCAaHUS pealbHBIX MPOLIECCOB U SBICHUM, MpH
pelIeHu  3a71a4 U3 APYruX y4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI CPEJTHET'O OBIIETO

OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

Brnagenne MeTonamu J10Ka3areiabCTB, AITOPUTMAMH pEIICHUs 3ajad; yMEHHE
dbopMynupoBaTh M ONEPUPOBATH MOHATUSIMH: OINpEIesieHue, aKCuoMa, TEeopema,
CJICZICTBHE, CBOWCTBO, NMPH3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIE (HOPMYITUPOBKU;
OPUMEHSTh UX; YMeHHe (opmynupoBaTh O00paTHOE U IPOTHUBOIMOIOKHOE
YTBEPXKACHHUE, NPUBOAUTH MPUMEPbl W KOHTPIPUMEPHI, MCIONB30BaTh METO]
MaTE€MaTUYeCKOW WHIYKLUHUU; [POBOAMUTH JIOKA3aTENIbHBIE PACCYXKICHHUS TpU
pelIieHny 3ajay, OLEHUBATh JIOTMYECKYIO0 MPAaBUIBHOCTb PACCYXKICHHUH; yMEHHE
ONEpUpPOBaTh  MOHATUSAMHU:  MHOXECTBO, IOJMHOXKECTBO,  OIEpaluud  Haj
MHOKECTBAMH; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT Jis
ONUCaHUs PEATbHBIX MIPOLIECCOB U SIBICHUI U NIPU PEUICHUU 337a4, B TOM YHCIIE U3
JIpyrux y4eOHBIX IMPEIMETOB; YMEHHE OINEpUPOBATH MOHATUSAMHU: rpad, CBI3HBIM
rpad, aepeBo, LUKI, rpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh W OINUCHIBaTH rpadbl
pa3IMYHBIMU CIIOCOOAMU; MCIIONIB30BaTh rpadbl IPH PELICHUN 33134

YMeHue onepupoBaTh HNOHATHUSMHU: HATYPAIBHOE YHUCIO, LEJI0€ YUCIO, CTEIEHb C
LEJIBIM TI0KA3aTeJIeM, KOPEHb HATypaJlbHOM CTENEHH, CTENEHb C PalMOHAIbHBIM
MoKa3aTreseM, CTEeNeHb C JeMCTBUTEIbHBIM MOKa3aTesIeM, JJorapu(mM 4ucia, CUHYC,
KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO YHUCJA, OCTATOK I10 MOJIYJIIO, palMOHAIbHOE
YUCII0, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA HATYpPaJIbHBIX, LIEJIbIX, PALIMOHAJIBHBIX,
JIEACTBUTEIIBHBIX YUCEN; YMEHUE UCIIOJIb30BATh IIPU3HAKHU IE€IUMOCTH, HAUMEHBIINUH
o0l 1eTUTeNh 1 HauMEHbIlee 001ee KpaTHOe, allrOpUTM EBKiINIa pH perieHnu
3a/1a4; 3HaAKOMCTBO C Pa3JIMYHBIMU ITO3ULIMOHHBIMU CUCTEMAMH CUUCIICHUS; YMEHHE
BBITNOJIHATH BBIUKCIEHHE 3HAUEHUN U MpeoOpa30BaHMs BBIPAKEHUI CO CTENEHSIMU U
jgorapupmMamu, MpeoOpa3oBaHUs JIPOOHO-PAIIMOHAIBHBIX BBIPAKEHUI; yMeHUe
ONEepUpPOBaTh MOHATHSAMH: MOCIEA0BATENbHOCTh, apu(MeTHyecKas Iporpeccus,
reoMeTpuyeckas  mporpeccus, OeCKOHEYHO  yObIBaroIias TreoMeTpuyecKas
IIPOrPeCCHUsi; YMEHHE 3alaBaTh IIOCIENOBATEIBHOCTH, B TOM YHCJIE C IMOMOIIBIO
PEKYPPEHTHBIX (hOpMyJ; yMEHHE ONEepHUpPOBaTh MOHATUSAMH: KOMILJIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJb M apryMEHT KOMIUIEKCHOI'O 4YHCIA,
dopma 3amucH KOMIUIEKCHBIX 4Hceld (reoMeTpuyecKasi, TPUTOHOMETpUYEecKas U
anredpanyeckas); yMeTb IPOU3BOAUTH apu(MeTHIeCKUe AEMCTBUSI C KOMIUIEKCHBIMU
YUCJIAMH; IPUBOAUTH IIPUMEPBI UCIIOIB30BAHNS KOMILIEKCHBIX YUCEI;, OIIEPUPOBAThH
MOHATUSAMHM: MaTpuLa 2x2 u 3%3, onpeaenuTeNb MaTPUIIbl, TEOMETPUUECKUI CMBICIT
OIIPEIETUTEINS

YMeHnE OIICpHUPOBATH IIOHATUAMMN. palrOHAJIbBHBIC, HppatrOHAJILHBIC,
MOKa3aTelbHbIE, CTENICHHBIE, JTorapu(MUUYECKUE, TPUTOHOMETPHUECKHUE YPAaBHEHUS U
HEpAaBCHCTBA, HUX CHUCTEMbI; YMCHHC OICPUPOBATH IMOHATHUAMHU: TOXKICCTBO,
TOXKJIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHHUH U
HEPAaBCHCTB, PaBHOCHUJIIBHOCTH ypaBHeHI/II\/'I, HCPaBCHCTB U CUCTEM; YMCHUC PCIIATh
YPaBHEHUs, HEPABCHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX NPUEMOB; PEIIAThH
yYpaBHEHHUS, HEPABEHCTBA U CHUCTEMBbl C MapaMeTpoOM; MPHUMEHITh YPaBHEHMS,
HCPAaBCHCTBA, HUX CHUCTCMbI I PCHICHUSA MATCMATUUYCCKHUX 3adad U 3aJad U3
pPa3IMYHBIX 00J1aCTel HAYKU U PEATbHON KU3HH




YMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, YETHOCTh (DYHKIMH, IEPUOTUIHOCTD
GyHKIIMM, OrpPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (DYHKUHHU, HKCTPEMYM
GyHKIIMM, HaWOOJbIIEe M HaWMEHBbIIEe 3HAUYeHUs (YHKIUU Ha TPOMEXKYTKE,
HenpepbiBHAss (DyHKUHMSA, acUMNOTOTHl Trpaduka (QyHKUMM, TepBas U BTopas
npou3BoaHAs (DYHKIIMH, TEOMETPUYECKHH W (PU3HUYECKUIl CMBICT IMPOU3BOIHOM,
nepBooOpasHas, onpeAeNEéHHbI UHTErpal; yMEHUE HaXOAUTh aCUMIITOTHI rpaduka
(GyHKIMU; yMEHHE BBIYHUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YaCTHOTO U
KOMIO3UIMHN (YHKIMH, HaXOIUTh YpaBHEHHE KacaTelbHOW K rpaduky (yHKIUY;
YMEHUE HAaXOAWTH MPOU3BOIHBIC IEMEHTAPHBIX (PYHKUUH; YMEHHUE HCIIOJIb30BaTh
IIPOM3BOHYIO JIJISl MCClIeIOBaHUs (GYHKIIMI, HAXOIUTh HAaNOOIbIINE U HAUMEHbIIINE
3HaYeHUs (DYHKIMHA; CTPOUTH Ipa)MKd MHOTOYJICHOB C MCIIOJIb30BAaHHEM arrapara
MaTeMaTUYeCKOr0  aHalii3a; MPUMEHSITh IMPOU3BOAHYIO s  HAXOXKJIEHUs
HAWTYYIIero PeHIeHUs] B MPUKIAJHBIX, B TOM YUCIIE COUUAIbHO-YKOHOMUYECKUX H
buznyecKux 3a1a4ax; HaXOJUTh IIOMAAN U 00BEMBI GUTYP C TOMOIIBIO HHTETPaa;
OPUBOJNUTH  TPUMEPHl  MATEMaTHYECKOTO  MOJICIMPOBAHUS C  MOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

YMenue omnepupoBaTh NOHATUAMU: Tpaduk QYHKIUH, oOpaTHas QYHKIHS,
KOMTIO3UIHs QYHKINN, THHEHHAS (YHKIUS, KBaApaTHIHAs PYHKIIHS, palliOHATbHAS
byHkMs, creneHHas (YHKIUS, TPUTOHOMETpUYEcKHe (QYyHKIUHU, OOpaTHbIE
TPUTOHOMETpHUYECKHE (YHKIMHU, MOKa3aTelIbHAas M Jorapumuyeckas (HyHKIHH;
YMEHHUE CTPOHUTh TrpaduKu H3yYCHHBIX (DYHKIMHA, BBIIOJIHIATH MPEOOPA30BaAHUS
rpa¢pukoB (GYHKIWH, WCIONB30BaTh TpauKu JUIS H3YYEHUS MPOIECCOB H
3aBUCUMOCTEH, IPU PEUICHUU 3aj]ad M3 APYrHX y4eOHBIX MPEJAMETOB U 3ajad U3
peabHON JKW3HU; BBIpaXaTh (OpPMYJIaMH 3aBHCHMOCTH MEXKIy BEIUYHMHAMU;
MCIIONIb30BaTh CBOMCTBA U Ipaduku PYHKIMIA IS pelIeHUs] YpaBHEHU, HEPABEHCTB
U 3a/a4 C mapameTrpamu;, M300pakaTh Ha KOOPAWHATHOHM IUIOCKOCTH MHOKECTBA
peleHuii ypaBHEHH, HEPAaBEHCTB U UX CHCTEM

YMeHue pemars TEKCTOBBIE 3aJa4X Pa3HBIX TUIIOB (B TOM YHUCIIE HA IIPOLEHTHI, 10JIN
U YacTH, Ha JIBUXKEHHE, padoTy, CTOMMOCTh TOBAPOB U YCIYT, HAJOTH, 33aJa4d U3
00J1aCTH yIpaBiIeHUs! IMYHBIMU M CEMEHHBIMU (PMHAHCAMMU ); COCTABIISATH BhIPAXKEHHUS,
YpaBHEHHUs, HEPABEHCTBA W HX CHUCTEMBbl [0 YCIOBHUIO 3a/ayH, HCCIEI0BAThH
MOJYYEHHOE pEIIeHWe W OLEHMBATh IPaBJIONOAOOHOCTh PpE3yJIbTaTOB; YMEHHE
MOJIEJIMPOBATh peaibHbIE CUTYAI[MH Ha A3bIKE MAaTEMATHUKU; COCTABISATh BBIPAXKECHUS,
YPaBHEHHUs, HEPABEHCTBA W HX CHUCTEMBI II0 YCIOBHUIO 3a/Jayd, HCCIEIO0BAThH
IIOCTPOEHHBIE MOJIEJIM C HCIOJIb30BAHHMEM aIlmapara aiareOpbl, HHTEPIpPETUPOBAThH
MIOJIyYEHHBIN pe3yJIbTaT

YMenue onepupoBaTh TOHATUSIMU: CpeaHee apudMeTHUecKoe, MeauaHa,
HauOoJpIllee ¥ HAauUMEHblIee 3HA4YeHUs, pa3Max, JAUCIEpCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOrO Habopa; yMEHHE WH3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO, TPEACTaBIEHHYI0O B TalOnMIax, Ha JuarpaMMax, rpadukax,
OTPaXarolllyl0 CBOMCTBA peEaJbHBIX TMPOLECCOB U SIBICHUH; NPEACTABIATH
UHPOPMALIMIO C TIOMOIIBIO TAaONUI] W JUarpaMM; MCCIEIOBAaTh CTATHCTUYECKHE
JaHHBIC, B TOM 4YHCJIC C NMPHUMCHCHUCM rpa(i)nqecxnx MCTOJOB M JJICKTPOHHBIX
CpeACTB; rpaduyecku uccae10BaTh COBMECTHBIE HAOMIOACHHUS C TOMOIIIBIO TUarpaMm
pacCeuBaHMsl U JINHEWHOW PErpeccun

YMeHue ornepupoBaTh IMOHATUSMHU: CIIy4alHBI ONBIT U CllydailHOE COOBITHE,
BEPOSTHOCTh ~ CIIY4allHOTO COOBITHS; yMEHHE BBIYHCIATH BEPOATHOCTH C
UCMOJIb30BaHUEM TIpaUuecKuX METOAOB; NPUMEHATH (OPMYJbl CIOXKEHUA H
YMHOXXEHUSI BEpOSITHOCTEH, (POopMylly MOJIHOW BeposiTHOCTH, (popmyny beprysm,
KOMOWHATOpHBIC (aKThl M (POPMYIIBI; OLICHUBATh BEPOSATHOCTH PEATbHBIX COOBITHH;




YMEHUE ONEepUpOBaTh MOHATUSAMHU: CIy4yailHas BEJIUYMHA, paclpeesieHue
BEPOSTHOCTEH, MaTEMaTHUECKOE OXKUIAHUE, UCIICPCHSI ¥ CTAaHAAPTHOE OTKJIOHCHUE
CIIydyaiiHOW BEJWYMHBI, (DYHKIHHM paclpelesieHUus] M IJIOTHOCTH PaBHOMEPHOTO,
II0Ka3aTeJIbHOTO ¥ HOPMAJIBHOTO PAacIpeieNieHUH; YMEHHE HCII0JIb30BaTh CBOMCTBA
U3YYEHHBIX paclpeesieHUi Ui PeLIeHus 3a/1a4; 3HAKOMCTBO C MOHITUSMH: 3aKOH
OO0JIBIINX YHMCEN, METO/IbI BHIOOPOYHBIX NCCIIEIOBAHUI; YMEHUE IPUBOANUTH IIPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YHCEN B MPUPOAHBIX W OOIIECTBEHHBIX SIBICHUIX;
yYMEHHE ONEepHpPOBaTh MOHATHAMHU: COYETAHHE, MEPECTAaHOBKA, YHCIO COYECTAHHH,
YHCII0 MepecTaHOBOK; OnHOM HbIOTOHA; yMEHUE MPUMEHATH KOMOMHATOPHBIE (DaKThI
U PacCyXKJICHHMS JUIS PEIICHHs 33/1a4; OLCHUBATH BEPOSITHOCTH PEATBbHBIX COOBITHH;
COCTaBJIATh BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETHPOBATH OJTYYCHHBINA PE3yJIbTaT
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YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, IpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYMHA YIJIa, INIOCKUH YTOJI, ABYTPAaHHBII yroil, TpEXTPaHHbIN yrol,
CKpEIMBAIOIINECS IpPsSIMble, MapaJlIeIbHOCTh U NEPIEHIUKYISIPHOCTh HPSMBIX U
IUIOCKOCTEM, yrojl MEXIy NPsSMBIMH, Yrojl MEXKAY IPSAMON M IUIOCKOCTBIO, YroJl
MEXAY IUIOCKOCTSIMHU, PACCTOSHHME OT TOYKHM J0 IUIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMHU, PACCTOSHUE MEXY IUIOCKOCTSAMU; YMEHHUE HMCIIOIb30BaTh IIPH PELICHUN
3a/1a4 M3y4YeHHbIE (PaKThl U TEOPEMBI IJIAHUMETPUU; YMEHHUE OLCHUBATh pa3Mepbl
00BEKTOB OKPYKAIOLIET0 MHpPA; CTPOUTh MATEMAaTUYECKHE MOJEIHU C IMOMOILBIO
F€OMETPUUYECKUX MOHATUN U BEJIUYMH, pellaTh CBS3aHHbIE C HUMHU IPAKTHUYECKUE
3aJa4u

YMeHHe omepupoBaTh MOHATHUSAMH: IUIONIAAh  (GUTYphl, 00BEM  (UTYDHI,
MHOI'OrpaHHUK, HpaBHJ’ILHLIfI MHOI'OrpaHHHUK, CCYCHHUC MHOT'OI'paHHHKA, KY6,
napajuieNienune, mpu3Ma, nupaMmuaa, GUrypa v moBepXHOCTh BPALIECHUS, [IHIUHAD,
KOHYC, map, cepa, miomaas chepsl, IIOMAAsL TOBEPXHOCTH MUPAMUIBI, TTPU3MBI,
KOHYCa, IWINHIpPA, 00BEM Ky0a, MPSMOYTOJIBHOTO MapaljieNienumnesa, MupaMuIb,
NpU3MBI, MWIMHAPA, KOHYCAa, IIapa, pa3BEPTKa ITOBEPXHOCTU, CEYCHUs KOHYyca U
HWIMHJpa, TapajielbHble OCH WM OCHOBAaHUIO, CEUEHHE Iapa, IIIOCKOCTb,
Kacaromasicsi cepsl, IWIMHIPA, KOHYCa; YMEHUE CTPOUTH CEUCHUE MHOTOTPAHHHKA,
n300paxaTh MHOTOTPAaHHHUKH, (PUTYPBI M TIOBEPXHOCTH BPAIICHUS, UX CEUYEHUS, B TOM
YUC€ C TOMOLIBI0 JJIEKTPOHHBIX CPEACTB; YMEHHME IPUMEHATh CBOMCTBA
reoMeTpuueckux  Quryp, camocTtosTeNnbHO — (GopMyTHpOBaTH  OMpeeNIeHUs
HN3Yy4aCMbIX (i)I/Ipr, BbIABUI'aTh TUIIOTE3BI O CBOHCTBax U MPpU3HAKaX TCOMETPUUCCKUX
¢buryp, 060CHOBBIBaTh WM OMPOBEPraTh UX; YMEHHE MPOBOAUTH KiIacCU(UKAIIIO
(1)I/Il"yp MO0 pa3jIMYHbIM IIpPU3HAKaM, BBIIIOJIHATH HGO6XOI[I/IMI)IG JOIIOJIHUTCIIbHBIC
MOCTPOCHHUS

YMeHue omnepupoBaTh MOHATHSIMH: JBH)KEHHE B IPOCTPAHCTBE, MapaljiebHbII
NEepeHoC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MMOBOPOT, MPeodpa3oBaHue
no106ust, mogo0HbIE (PUTYpHI; YMEHHE paclio3HABaTh paBHbIE U M0/I00HbBIE QUTYPHI,
B TOM YHCJE B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh FEOMETPUUECKUE
OTHOWICHUS TPU PEUIeHUH 3aj[ad; HaXOJWUTh NeOMETPHUYECKHE BEIWYUHBI (JJIMHA,
yTroJl, MJOoNaab, 00bEM) MPH PELICHUH 3a7a4d U3 JIPYTUX YYeOHBIX MPEIMETOB U U3
peasibHOM KU3HU; YMEHHE BBIYUCIATH N€OMETPUUYECKHE BEIMYUHBI (IJIMHA, YTOJI,
Iomaab, 00bEM, IUIOIAAb MOBEPXHOCTH), MCIONB3Ys H3ydyeHHbIE (DOpPMYIBl U
METOABI, B TOM 4HCIE: IUIOMAAb I[OBEPXHOCTH NHpPaMHbI, MPHU3MbI, KOHYCa,
WIMHIpA, Tuomans cdepbl; 00bEM KyOa, MPSIMOYTOJILHOTO Mapaieienunena,
NUpaMUIbl, TPU3MBbI, LWIMHIpPA, KOHYyCa, IIapa; YMEHUE HAXOAWUTh OTHOLIEHUE
00bEMOB TIOAOOHBIX (hUryp
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YMeHue onepupoBaTh MOHATHSAMU: MPSAMOYTOJbHAsE CHCTEMa KOOpPJIHWHAT, BEKTOD,
KOOpJMHATHI TOUKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA
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Ha YHCIIO0, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaIspHOE MPOU3BEACHUE, BEKTOPHOE
MIPOU3BEICHUE, YroJl MEXIY BEKTOpaMHU; YMEHHE HCIOJIb30BaTh BEKTOPHBIA H
KOOPJMHATHBIA METOJ| ISl PEHICHUS TEeOMETPUUYECKHX 3ajad W 3a7ad JApYrux
yueOHBIX MPEIMETOB

VYMeHue BbIOMpaTh NOAXOAAIIMM METON Ui pELIeHHs 3aJauyd; IOHUMaHHUe
3HAYMMOCTH MAaTEMAaTUKU B U3YYEHUU NPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB U
ABJICHUM; YMEHHME PACIO3HABaTh IPOSIBICHUE 3aKOHOB MATEMAaTHUKH B HCKYCCTBE,
yYMEHUE IIPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUHCKON U MUPOBOU
MaTEeMaTHYECKON HAYKU




NNEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA EI'D 110 MATEMATHKE

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

Koxa
1 Yucna u BBIYKUCIIECHUS
11 Harypanbhble u nensle uncna. Ilpu3Haku AeIMMOCTH LEIbIX Yncell
19 Panyonanehele yncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOHU, IMPOLEHTHI, OCCKOHEYHBIE
MIEPUOINIECKHE JPOOH
13 ApI/I(l)MeTI/I‘-I?CKI/Iﬁ KOpeHb HAaTypalbHOH cTeneHu. JlefcTBuA ¢ apu(METHUECKUMH KOPHSIMH
HaTypaJlbHOH cTeneHn
14 Crenensb ¢ 1eabIM nokaszaresneM. CTeneHb ¢ palnoHaIbHbIM NoKa3zaTesneM. CBONWCTBA CTENEHU
15 CuHyc, KOCHMHYC M TaHI'€HC 4YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCJIOBOI'O apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypaibHbIE JOrapu(MbI
JleiictBuTenpHble yKciaa. ApupMETHYECKHE ONepaluu C JACHCTBUTEIbHBIMM UYHCIIAMHU.
1.7 [TpuOn>k€HHbIE BBIUMCIEHMS, IpaBWJIa OKPYIVIEHUs, NPUKHIKA M OLEHKa pe3yJibTara
BBIYHCIICHUN
1.8 [IpeoOpaszoBanue BhIpaKeHUH
1.9 KommiekcHbie yncna
2 YpaBHEHUS U HEpAaBEHCTBA
2.1 [enble v 1poOHO-pallMOHAIbHBIE YPABHEHUS
2.2 WppanmoHanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JJOTapu(PMUUECKHE YPaBHEHUS
2.5 [{enble u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppanmoHanbHble HEpaBeHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA
2.8 TpuroHomerpuyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKu
31 OyHkuus, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkuuu. B3zanMHo oOparHble (yHKUIUU.
Yéruble u HeuéTHbIe pyHKUUU. [lepuoanyeckue GyHKIUN
OO6nactp ompenesneHus U MHOXecTBO 3HaueHUi ¢yHkumu. Hymu ¢ynkuun. IlpomexyTtku
3.2 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MaKCUMyMBI W MHUHUMYMBI
¢ynkuuu. Haubonbliee 1 HauMeHbllee 3HaueHne (QYHKIIMU Ha IPOMEXKYTKE
33 CrenenHast (yHKIHS C HATypaJbHBIM U LI€TIbIM TOKa3aTeneM. E€ cBoiicTBa u rpaguk. CBoiicTBa
U rpaduK KOpHsI N-0i CTeNeHH
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcuMnTOTHl TpadukoB QyHKIuH. CBoiicTBa (YHKUMH, HENPEPHIBHBIX Ha

OTpe3Ke




3.7

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMs II0CIIEA0BATEILHOCTEN

3.8 Apudmernueckasi ¥ reoMmeTpuueckasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro aHnaamsa
4.1 [TpownsBoanas hynkuuu. [Ipon3BoIHbIE 3JIeMEHTAPHBIX (PYHKITHI
49 [IpuMmeHeHre MPOU3BOIHOM K HCCIENOBaHHIO (YHKIUH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxneHre HanOoJIbIIero 1 HAMMEHbBIIETO 3HaUYeHHUS (DYHKIIMU Ha OTPE3Ke
4.3 [TepBoobOpaznas. MaTerpan
5} MHOXecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTE
6.3 KomMOuHaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 TJIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BPALLECHUS
7.5 KoopanHatel 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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