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IHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma y4yeOHOTro Kypca «AureOpa M Havajga MaTeMaTUYeCKOrO aHaIM3a»
6a3oBoro ypoBHs i oOyuaromuxcs 10 —11 kimaccoB paspaborana Ha ocHoBe deaepanbHOTo
rOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro oOImiero oO0pa3oBaHUs, € Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHHIA, MPEABABIIEMbIX K MaTEMaTHUYECKOMY OOpa30BaHHUIO, H
TPaJMIUA POCCUHCKOrO o0Opa3oBaHus. Peanu3anus mporpaMMbl 00CCIICUMBACT OBJIAJCHUE
KIIFOYCBBIMU KOMIICTCHIHUAMHA, COCTABJIAIONIMMU OCHOBY JIA CaAMOPA3BUTHA W HCIPCPBLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYIbTYPHOIO, JTUYHOCTHOIO M IMO3HABATCIHHOIO Pa3BUTHSI
JTUYIHOCTH 00YJarOIIHXCSI.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Aurebpa u Hayaja MaTeMaTHYeCKOrO aHalIHM3a» SIBJISCTCS OJHUM M3 HambOoliee
3HAYUMBIX B TPOTPaAMME CTApIICH IIKOJBI, IMOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIICUnBaET
MHCTPYMEHTAJBHYIO 0a3y /s HW3Y4YeHHsS BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C JAPYrou
CTOPOHBI, (OPMHUPYET JIOTHYECKOE U aOCTPAaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpOBHE,
HEOOXOJIMMOM JIJIsi OCBOCHHUSI KypCOB MH(OPMATHKH, OOIIECTBO3SHAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax jgaHHOTO Kypca yJanuecs OBJIaJCBalOT YHHBEPCALHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KOTOpast GOpMYJIHPYET CBOU JOCTHIKEHHS B MaTEMaTHIECKOH (hopme.

Kypc anreOpbl 1 Hadan MaTeMaTHYEeCKOTO aHAIM3a 3aKJIAJAbIBAET OCHOBY ISl YCTICITHOTO
OBJIQJICHUSl 3aKOHAMH (U3UKH, XHUMHUH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TCHJICHIIMN
9KOHOMHKHU M OOIIECTBEHHOMN >KHU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX
U KOMIIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HUCIIOJL30BATH UX B HOBCGZ[HGBHOﬁ )ku3Hu. B Toxe
BpEeMsl OBJIQJICHUE a0CTPAKTHBIMH W JIOTUYECKUA CTPOTMMH MATEMaTHYECKUMHU KOHCTPYKIIMSIMU
pa3BUBAcT yMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTH YTBEPIKICHHUS,
UCTIOJIB30BaTh O00O0OIIEHHWE M KOHKPETHU3aluIo, aOCTparupoBaHUE M aHAIOTHIO, (OPMHUPYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0J€ U3YyUYCHUA aﬂr€6pbl 1 Ha4YaJI MaTeMaTHU4dYCCKOIo
aHaJu3a B CTApUICH IIKOJIE yYalllMecs IOJIy4aroT HOBBIM OIBIT PEIIECHUs NMPUKIAIHBIX 3a7ad,
CaMOCTOSITEIILHOTO ~ TIOCTPOCHUSI ~MAaTEMaTHYeCKHMX  MOJEICH  pealbHBIX CHTyallud u
UHTEPIPETAllMM  TOJYUYCHHBIX PCIICHHWH, 3HAKOMATCA C [pPUMEpPaMHU MaTeMaTHYECKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIJAIOIIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOPaAMMU.

Kypc o0namaer 3HAYMTENLHBIM BOCIHMTATEIILHBIM MOTCHIIMAIIOM, KOTOPBIA pean3yeTcs
KaK Yepe3 yueOHbI MaTepuall, ClIoCOOCTBYIOIUN (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS,
TaKk W Yepe3 CHenupuKy y4eOHOW JeATCIBHOCTH, TPEeOYyIOImed CaMOCTOSTEIBHOCTH,
AKKypaTHOCTH, TPOJODKUTEIILHOW KOHIEHTPAIlMM BHUMAaHHST M OTBETCTBEHHOCTH 32
MIOJTYYCHHBIH PE3yJIbTaT.

B ocHoBe Meromuku oOyueHUs anreOpe M HavajlaM MaTEMaTUYECKOrO aHallM3a JISKUT
JeSITeTIbHOCTHBIN MPHHIUT 00y4eHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIIM3a) BKIIIOYAET CIIEIYIOIINe
COJIepKaTeIbHO-METOIUYeCKre JHHUU: «YUucina W BbIUUCIHCHU», «DyHKIUU U TpaduKmy,
«YpaBHEHUSI U HEpaBEHCTBa», «Hauanma MaTemMaTndyeckoro aHainu3ay», «MHOXKECTBA M JIOTHKaY.
Bce ocHoBHEBIE COACPIKATCIIbHO-MECTOJUYCCKUEC JIMHUU HU3Yy4arOTCd Ha IMPOTSXKCHUHU ABYX JICT
oOydeHHUs B cTapIlell IIKOJIe, €CTECTBEHHO JOMOJHSS JIPYT Ipyra M TOCTENEHHO HACBIMASCh
HOBBIMH TeMaMH M pas3jenamu. JlaHHBIA Kypc SIBISICTCS WHTETPATHUBHBIM, IMOCKOJIBKY



o0benuHseT B cebe coJepKaHue HECKOJbKUMX MaTeMaTH4YeCKMX JUCLUIUIMH: anre0pa,
TPUTOHOMETPHUSI, MAaTEMaTUUECKHUI aHanu3, TeOpUst MHOXKeCTB U 1p. [o Mepe Toro kak y4amuecs
OBIIa/ICBAalOT BcE 0oJee MIMPOKMM MATEMaTHUYECKUM amIapaTroM, Yy HHUX IOCIEI0BaTEIbHO
(dopMHpyeTCsl U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJEeNb pealbHON
CUTyalluM, IPUMEHATh 3HAHMs, MOJIyYeHHbIE B Kypce «Airebpa M Hayala MaTeMaTU4ecKOro
aHalu3a», A peIleHUs] CaMOCTOSTEIbHO CQOPMYJIMPOBAHHOW MaTeMaTHUECKOW 3ajauu, a
3aTeM UHTEPIPETUPOBATH MOTYYEHHbIN pe3ynbTar.

CopepxarenpHo-MeTOnMYECKass  JMHUA — «YUucia W BBIUMCIEGHHS»  3aBEpIUACT
(GopMHpOBaHHE HAaBBIKOB HCIIOJIb30BAaHUS JIEHCTBUTEIBHBIX YHMCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOI1 1ikoJyie. B crapmieil mkone ocoboe BHUMaHue ynaensercss GOpMUPOBAHHUIO MPOYHBIX
BBIUMCIIUTENbHBIX HaBBIKOB, BKJIIOYAIOIIMX B ce0s HMCIOJIb30BAaHUE Pa3IM4YHBIX (OpM 3amucu
JeMCTBUTENIBHOTO YHCiIa, yMEHHUE PAlMOHAIBHO BBIIOIHATH JEMCTBUS C HUMHU, JIeJIaTh IPUKUIKY,
olleHUBaTh pe3yabTar. OOydarolyecs IOJy4alOT HAaBBIKK HPUOJIMKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHUSI JEHCTBUII C 4YMClIaMH, 3allCAHHBIMH B CTaHIApTHOM (opme, MCIOIB30BaHUs
MaTeMaTHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BbIPAKEHUH.

Jluaus «YpaBHEHHs M HEPAaBEHCTBAa» PEAJM3yeTCs HA MPOTSHKEHUH BCETO OOydYeHHS B
CTaplled WIKoJie, IMOCKOJBKY B KaKJIOM paszfeie IporpaMMbl MpPEIyCMOTPEHO pEeLIeHHe
COOTBETCTBYIOIIMX 33Jau. O0yyaroluyecs OBIaleBaloT pa3IMuYHbIMU METOIaMH PEIIEHUS LETbIX,
palMOHATBHBIX, HPPAMOHAIBHBIX, TOKA3aTeIbHBIX, JOTAPUPMUUECKUX U TPUTOHOMETPUICCKUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loyueHHble yMEHUS UCIOJIB3YIOTCS IPU MCCIEA0BAHUN
(GYHKLIMH C TOMOIIBIO IMPOM3BOJHON, PELIEHUH NMPUKIAJHBIX 3aJad W 3a7ady Ha HaXOXJAEHUeE
HanOOJIBPIINX U HAUMEHBIINX 3HauUeHU (yHKuuu. JlaHHas comeprkaTeNbHas JMHUAS BKIIOYACT B
ce0s1 Takke (GopMHpOBaHHME YMEHHWH BBIMOIHATH Pacué€Tel MO (GopmynaMm, Mpeodpa3zoBaHUs
LEJIbIX, PallMOHAJIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a TaKke
BBIPOKEHUH, CO/AEp)KaIllUX CTeleHu M Jyorapudmel. biarogaps usyuenuro anreGpandeckoro
MaTepHaja MpoUCXOAUT JallbHeIee pa3BUTHE allTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIIICHUS
ydamuxcs, (OPMHUPYIOTCS HABBIKH JACAYKTUBHBIX PAacCyKICHHU, PaOOThI C CHMBOJHHBIMH
(dopMamu, NPEJCTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraer 3pQeKTUBHbIE HHCTPYMEHTHI JJIs1 PELLICHUsI PAKTUUECKUX M €CTECTBEHHO-
HAaYYHBIX 337124, HarJIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

ConepxatenpHO-MeToan4YecKast TMHUS «DYyHKIUU U TpaQuUKW» TECHO NEpeIuIeTaeTcsi ¢
JPYTMMU JIMHUSIMH Kypca, IIOCKOJBbKY B KakOM-TO CMbICIE 3alaéT IOCJE0BaTEIbHOCTh
u3yyeHus: Martepuana. l3yueHue cTemeHHOM, NoOKa3aTelabHOH, JorapupMUUEcCKOd u
TPUTOHOMETPUUYECKMX (DYHKIMI, MX CBOMCTB M TIpadUKOB, MCIOJIb30BaHUE (QYHKUHUNA JUIS
pelieHus 3a1ad U3 APYrux y4eOHbIX IMPEIMETOB M pealbHOM JKM3HU TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pPELIEHHEM ypaBHEHUU M HepaBeHCTB. [Ipu aTom Oosbiioe
BHUMaHUE yJensercss (GOpMHPOBAHUIO YMEHHUs BbIpaxaTb (OPMYJIaMH 3aBHCHUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMM, HCCIIEAOBaTh IOJIY4YEHHble (DYHKIUH, CTPOUTh HX TpaduKH.
Martepuan 3TOW coiepXkaTelbHON JMHUM HaleJeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIIOINMX ~ BBIPAXATh 3aBHCHUMOCTH MEXIy BEIMYMHAMH B  pasIu4HOi  (opme:
aHaJIUTHYEeCKOH, Trpaduueckoil u cioBecHOM. Ero wusyuyeHwe crnocoOCTBYeT pa3BUTHUIO
QIFOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOINEHMI0O M KOHKpPETH3alHH,
HCITOJIb30BAaHUIO AHAJIOTHUH.

CopnepxarenpHas nHus «Havana mareMaTnyeckoro aHaian3a» IMO3BOJIET CYLIECTBEHHO
pacUIMpUTh KPyr Kak MaTeMaTHYECKUX, TaK U IMPUKJIAJHBIX 331a4, IOCTYIHbIX 00y4YaromuMcs, y
KOTOPBIX MOSBIISETCS BO3MOXKHOCTh UCCIIEI0BaTh U CTPOUTH Ipaduku QyHKIUM, onpenensiTh ux



HauOoJIbIINE U HAUMEHBILINE 3HAUYEHUS, BBIUMCIATh IUIOIAAn Guryp u oObEMBI Tell, HaXOAUTh
CKOPOCTHM M YCKOpEHHs IpolueccoB. JlaHHasg conepKaTellbHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOYKHOCTH IIOCTPOCHMSI MATEMAaTHYECKUX MOJEIEH pPEAJIbHBIX CHUTyallUd, HaXOXICHUS
HAaWIy4dlllero peuleHHs B IPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET pa3BUTHIO abOCTPAaKTHOIO,
(OopMaIbHO-JIOTHYECKOTO M KPEaTUBHOI'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKM B HayKe, TEXHUKE M HCKyccTtBe. OOydaromuecs y3HAIOT O
BBIIAIOIMXCSl PE3yJbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHA MaTEMAaTHKM Kak HayKM, U HX
aBTOpax.

CopepxarenbHo-MeTOANYECKast TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM ITOCBSIIIEHA
AJIEMEHTaM TEOPHUH MHOKECTB. TE€OpEeTUKO-MHOKECTBEHHBIE ITPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJIbHON MaTeMaTUKH U IpeularaloT Haubosee YHUBEPCaIbHbIN SI3bIK, 00BEANHAIONINN
BCE pasleibl MaTeMAaTHKUM M €€ TPWIOKEHHWM, OHM CBSA3BIBAIOT DPAa3HbIE MaTeMaTHUYECKUE
JUCLHUIIMHBL B eauHoe uenoe. [loaromy BakHO AaTh BO3MOYKHOCTb HIKOJIBHUKY ITOHHMATh
TEOPETHUKO-MHOKECTBEHHBIA S3bIK COBPEMEHHOM MATEMAaTMKH M HCIOJIb30BAaTh €ro I
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa n Havana MaTeMaTUYECKOI0 aHaIU3a» MPHUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOCHHUS
MoOJIeJIe peallbHbIX CUTYallUi, UCCIEOBaHMS 3TUX MOJENIEH ¢ MOMOIIbIO annapaTta aareOpsl u
MaTE€MaTHYECKOr0 AaHaJIW3a W HMHTEpIpPETalMy IOJYYEHHBIX pe3ynbTaToB. Takue 3amaHus
BIJIETEHBl B KaXXIbl M3 Pa3feiioB IIPOrpPaMMBbI, IOCKOJIBbKY BECh MaTepual Kypca IIUPOKO
UCIIOJIB3YETCS JUIsl PELICHUS PUKIAIHBIX 3a1ad. [Ipy penieHun peanbHbIX NPAKTUYECKUX 3a/1a4
ydaliuecss — pa3BUBAalOT  HAOJIIOAATENBHOCTb,  YMEHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCMHOJIb30BATh AHAJIOTHIO, 0000LIaTh M KOHKPETH3UPOBATh IMPOOJIEMY.
JlesarenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAIHBIX 3aJad OpraHu3yeTcs B
npoliecce U3y4eHHUs BceX TeM Kypca «Anredpa U Hauana MaTeMaTHUYEeCKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha U3ydeHHe Kypca anreOpbl U Haual MaTeMaTH4ecKoro aHaian3a Ha 0a30BOM
ypoBHEe oTBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Henento B 11 kiacce, Bcero 3a aBa
roga ooyuenus — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYHCICHUSA

Panmonanbuele uncna. OObIKHOBEHHbBIE U JIECATUYHBIE TPOOU, NMPOLEHTHI, OECKOHEUHBIE
nepuonuueckue  apobu.  Apudmernueckue  omepanud ¢ palMOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHUsl YHCIOBBIX BbIpakeHWi. [lpumenenne apoOeil M TPOIEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 33124 U3 PA3JIMYHBIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.

JlelicTBuTenpHble uyKcaa. PalyoHanbHble U MppaLMOHANbHbIE YMCiIa. ApH(pMeTHYecKHue
orepanuy C JAeUCTBUTEIbHBIMU YKciaaMu. [IpuOnmkEéHHbIe BHIYMCIECHUS, IPABUIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbM nokazareneMm. CranpapTHas (Gopma 3amucH ASHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue mnoaxoismed QopMbl 3amucu  JAEHCTBUTEIbHBIX 4YMCEN Ui pELIeHUs
IIPaKTUYECKMX 3a]1a4 U MPEJICTABICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBuUsS ¢ apupMeTHUYECKUMU
KOPHSIMHM HaTypaJIbHON CTEIICHH.

CuHyC, KOCMHYC M TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPE0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
(dopMyJIBL.

VYpaBHEHHE, KOpE€Hb YypaBHEHMs. HepaBeHCTBO, pemieHME HepaBeHCTBA. Meron
MHTEPBAJIOB.

Penienue nensix U ApoOHO-pAIMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

Pemrenne nppaiiMOHaNIbHBIX YPABHEHNUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUIA.

[IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PELICHHUIO MATEMATHMYECKUX 3a1ad W 3a1ad U3
pas3InYHbIX 00JIacCTe HAYKU U peasIbHOM KU3HH.

DOYyHKUUH ¥ TPaPUKU

Oynkuus, cnocoOsl 3ananus Gpyaknun. I'padux GyHkun. Bzanmuo odparubie QyHKIHH.

OO6nacTp ornpeneneHuss ¥ MHOXKeCTBO 3HaueHui ¢yHkuuu. Hynmu ¢pynkuuu. [IpomexyTku
3HAKOIOCTOSAHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHas (yHKIMsS C HaTypaJbHbIM M LIeJbIM IoKa3aTteneMm. EE cBoiicTBa u rpaguk.
CaoticTBa U rpad UK KOpHS /-0l CTETICHH.

TpuroHomerpuueckass OKpPYXHOCTb, OINpEAEICHUE TPUTOHOMETPUUYECKUX (YHKLUH
YHMCJIOBOI'O apryMEHTA.

Havana mareMaTH4eCKOro aHAIM3a

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMsA  IOCIIEAOBATENbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass u  reomeTpuyeckas —mporpeccud. beckoHeuHo — yObIBaroluas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH I'€OMETPUUYECKOW MPOTPECCHH.
dopMyna CIOKHBIX IPOLEHTOB. Vcrnonap30BaHue IMPOTpPeCCUM Ul PELICHMS PEAbHBIX 3a1ad
IIPUKJIAIHOTO XapaKrepa.

MHuoxecTBa M JIOTHKA



MHoOXxecTBO, onepanuu Haj MHokecTBamH. [[narpammbl Ditnepa—BenHna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O alllapara Jjsi OMHMCAHMs pealbHbIX IPOLECCOB M SBICHUH, mpu
peLIeHNH 3a]1a4 U3 IPYTUX y4EOHbIX IPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BLIYMCICHUSA

Harypanbnsle u nensie yncina. [Ipu3Haky JeIMMOCTH HEIbIX YHUCElL.

CreneHs ¢ palMOHaIBHBIM ITOKa3areiaeM. CBOMCTBA CTEIIEHMU.

Jlorapudm uncna. JlecaTHUHbIE U HATYpAJIbHBIC JTOTapH(MBI.

YpaBHeHUsI M HEPABEHCTBA

[TpeoOpa3oBanue BbIpaXEHUH, COAEPIKAILUX JIOTapU MBI

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHH C PAllMOHAIbHBIM IIOKA3aTEIEeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA.

CucremMpl IUHEMHBIX ypaBHEHMH. PenieHue NpuUKIaaHBIX 3a1ad C MOMOIIBIO CUCTEMBI
JIMHEVHBIX YPaBHEHUU.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHNne ypaBHEHHMI, CHCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKHUX 3a1ad U
3aJa4 U3 pa3IMYHbIX 00JacTell HAyKU U peabHON JKHU3HH.

DyHKIUH U rpaduKu

Oynkuus.  [lepuonnmveckne  GyHkumu. [IpomMexyTkm  MOHOTOHHOCTH  ()YHKIIHH.
MakcumymMbl 1 MUHMMYMbl (QyHKUuU. HambGonbliee W HauMeHbllee 3HaueHUE (DYHKLIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuieckne GyHKINU, UX CBOMCTBA U rpaUKH.

[oxa3zatenpHast u norapudmuyeckast QyHKIINH, UX CBOWCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKINN AT PEMICHUS YPABHECHUH U TMHCHHBIX CUCTEM.

Hcnonb3oBanue rpagukoB (QYHKUMH A HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT IPH PEIIEHUH 3a]1a4 U3 APYIMX Y4eOHBIX MPEIMETOB U peallbHOM KU3HH.

Hayana mareMaTH4ecKOro aHajmu3a

HenpeppiBable pyHKIIMU. MeTon HHTEPBATIOB /1J1s pELIEHHS] HEPABEHCTB.

[TpousBonHas Gynkiuu. ['eomerpuueckuil 1 GU3NUECKUl CMBICI IPOU3BOIHOM.

[Tpou3BosHbIe 3i1eMEHTapHbIX (YHKIMA. DOpPMYIIbl HaXO0XKIAEHUS MPOU3BOJHOM CyMMBI,
IIPOU3BENIEHNUS U YACTHOTO (PYHKIIMH.

[TprMeHeHne MPOU3BOIHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxneHne HanOoIbIIero 1 HAMMEHbIIEro 3HaYeHUs! (PYHKIIMU Ha OTpPe3Ke.

[IpuMmeHeHHEe NPOU3BOMHOM I HAXOXACHHUS HAWIY4YLIEro pEUICHWS B IPUKIIAJHBIX
3amadax, sl ONpeesieH sl CKOPOCTH IpoIiecca, 3alaHHOTr0 (OPMYIIOi WiTH rpaduKoM.

[lepBooOpasnas. Tabmuna nepBooOpasHbIX.

Wuterpan, ero reoMerpudeckuid M Qusnueckuil cMmeica. Beluncnenue uHTErpana 1mo
dopmyne Herorona—JleitOHua.



IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBocnne ydeOHOrO mnpeamera «MaTemaTukay JTOJDKHO OOECIeurBaTh JIOCTHIKCHHE Ha
YPOBHE CpeIHEro ooOmero o0pa3oBaHUs CICIYIONIMX JUYHOCTHBIX, METalpPeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE PE3yJbTAaThl OCBOCHHS IPOrpamMMbl ydueOHOro mpeamera «MartemaTuka»
XapaKTEePU3YIOTC:

['paxxnanckoe BocuTaHUE:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HMIIMH OOYYAroMerocsi KaK aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUMCKOro OOIIECTBA, MPEACTABIEHUEM O MaTeMaTHYECKMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYyp TPakIaHCKOTO o0OIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAIHHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIUSAMU U HA3HAYCHHUEM.

[TaTpuoTnueckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON T'pa)KTAHCKOW UIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSILIEMY POCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSIM
POCCHUICKMX MAaT€MaTUKOB M POCCHUHMCKON MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
JOCTH>KCHHH B IPYTUX HAyKaxX, TEXHOJIOTHUAX, cPepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa; c(HOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHUEM
JOCTHKEHUM HAyKU U JIEATENbHOCTHIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKJaJa B MOCTPOCHHUE
YCTOHYHBOTO OYyTyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUPY, BKIIOYas OACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peLIeHUH, pacCyX JCHHUH; BOCIPUUMYHMBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(hOPpMUPOBAHHOCTBIO YMEHHUSA TPUMEHSATh MAaTeMaTH4YEeCKHWE 3HAHUA B HHTEpecax
3I0pOBOTO M 0e30MacHOro oOpa3a XU3HU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 30POBBIO
(3m0poBoe mHTaHUE, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryisipHas Quandeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-0310POBUTEIHHON
JESATEIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam mpodhecCHOHANBFHOW AESITENbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPHUIIOKEHUSIMHU,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuu u peaqn3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUJIaHbl; TOTOBHOCTbIO M CIOCOOHOCTBIO K MaT€MaTHYeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHHI0 HAa TMPOTSHKEHUHM BCEW JKM3HM, TOTOBHOCTBIO K aKTUBHOMY YYacTHUIO B
PELICHUH NPAKTUYECKUX 3a]]a4 MAaTEMaTHYEeCKON HAIPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IKOJOTHYECKON KYJIbTYPhl, NMOHWMAHHUEM BIIMSHUS COIHMAIBHO-
DKOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE NPUPOJHONW M COLMAIBHOW CpeAbl, OCO3HAHUEM



rJ100aNbHOTO  XapakTepa HSKOJOIMYECKMX  Ipo0JieM; OpHEeHTauued Ha  I[pUMEHEHHUe
MaTeMaTHUYECKUX 3HAHUMN JUIsl pelleHus 3ajad B 00JacTU OKpY’Karollel cpelibl, MIIaHUPOBaHUs
IIOCTYIIKOB M OLICHKU MX BO3MOKHBIX IOCIIEACTBUM ISl OKPY>KAOLIEN CPEIbI.

LleHHOCTH HAYyYHOT'O ITO3HAHMUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHU M OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHUEM MaTeMaTHYeCKON HayKH Kak cdepsl
YEJI0BEYECKON JIEATENBHOCTH, ATANOB €€ Pa3BUTHs U 3HAYMMOCTH JUIsl PA3BUTHs LIMBUIIN3ALINY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKW M MaTeMAaTUYECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUSA
MHpa; TOTOBHOCTBIO OCYLICCTBIATH IIPOEKTHYIO M HCCICAOBATEIBCKYIO JEATEIBHOCTD
WHJVBHIyaJIbHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOGHUS MTPOrpaMMbl yueOHOTO peameTa «MaTemMaThkay
XapaKTepU3yIOTCS  OBJAJECHHUEM  YHUBEPCAIBHBIMA  HO3HABAMENbHbIMU  OeliCmEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHBIMU  Pe2YAAMUEHbIMU
oelicmeusimu.

1) Vrueepcanvnvlie noznasamenwvmsle oeticmsus, obecneuusaom hopmuposarue 6a306vix
KOCHUMUBHBIX NPOUECCO8 00yYaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYICAIOwWe20 Mupa,
npuMeHeHue 102U4eCKUx, UCcie008amesbCKux onepayull, yMeHui pabomams ¢ uHgopmayueti).

bazoBblie lornyeckue AeMCTBUS:

® BBIABISITh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUSAMH; (HOPMYIUPOBATH OMPEICIICHUS MOHSITU;
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKALMU, OCHOBAHUS AJIs1 000OIICHUS
Y CPaBHEHUS, KPUTEPUU IPOBOIMMOTO aHATIN3A;

® BOCIPHHHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIE;

® BBIBISATH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U MPOTUBOPEUUs B (haKTax,
JTAHHBIX, HAOMIOACHWSX W YTBEPKACHHSX; IPEIaratb KPUTEPHH IS BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUH;

® J[eNaTh BBIBOJIBI C HMCIIONH30BAHMEM 3aKOHOB JIOTHUKH, JCITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIYeHHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKICHUH (TIPSAMBIC
U OT TMPOTUBHOIO), BBICTPAUBATh ApPryMEHTAlUIO, MPUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BHIBOIBI;

e BBIOMpaTh croco0 pemieHus y4eOHOH 3amauu (CpaBHHUBATh HECKOJIbKO BAapUAHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASMIIUN ¢ YIETOM CaMOCTOSITEIbHO BBIJICTICHHBIX
KpUTEPUEB).

Ba3oBeie nccnegoBaTenbCKue IEHCTBHS:

® HCIOJNB30BAaTh  BONPOCHI  KAaK  HMCCIEAOBATEIbCKUH  HHCTPYMEHT  TIO3HAHWS,
(GbopMyIUPOBATH BOIIPOCHI, PUKCUPYIONTUE POTHBOPEUHE, MTPOOIEMY, YCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3Yy, APTYMEHTHUPOBATH CBOKO IO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBIA SKCIEPUMEHT, HCCIECOBaHHE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OO0beKTa, SBICHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKTy O0OBEKTaMH, SBICHUSMHU, IPOIIECCAMHU;



® CaMOCTOATENBHO  (OpMyIHpOBaTh OOOOIIEHWS ©  BBIBOABI 10  pe3yjibTaTam
MpPOBEAEHHOTO HAOIIOCHUS, UCCIEAOBAaHUS, OLEHUBATh JOCTOBEPHOCTh IMOJYUYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATDH MPEANOTIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmarnueii:

® BBIBIATH AePUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BOMPOC U
JUTS PEIICHUS 33]1a9H,

e BBIOMpaTh WHPOPMAIMIO W3 HCTOYHHUKOB PA3IHYHBIX THIIOB, aHAIM3HPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATHL WHMOOPMALIUIO PA3IUIHBIX BUAOB M (HOpM
IPEJICTaBICHMUS;

® CTPYKTYpHpOBaTh WHQPOPMAIMIO, TMPEACTaBIATh €€ B  pa3iMuHbIX (opmax,
WLTIOCTPUPOBATH TpaPUuecKH;

® OICHUBATh HAAGKHOCTh HH(DOPMANMH 110 CAMOCTOSITEIHLHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHvle KOMMYyHUKamugHwle Oelicmeaus, obecnedusaom cpopmuposaHHocms

COYUANLHBIX HABBIKOB 00YYAIOUWUXCH.

Ob6enue:

® BOCIPHHHUMATH U (OPMYIUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBHSIMH U IEIISIMH
oOlIeHHs; SICHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y peIIeHUs 3a7auid, KOMMEHTHPOBATh
IIOJIy4E€HHBIN PE3yJIbTAT;

® B Xo7e OOCYXKIEHHS 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOil TEMbI, TPOOIIEMBI,
pemraeMoi  3amaud, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TIOMCK PEIICHHS,
COMOCTARJISITH CBOM CYXKICHUS C CYXACHHSIMH JIPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXUBaTh Pa3IMUUe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopMe GopMyIHUpOBaTh
pa3Horacus, CBOM BO3PAKEHUS;

® MPEACTaBIATH PE3yJbTaThl PEIICHUS 33a]auM, SKCIIEPUMEHTa, UCCIICJOBAHMUSI, IPOCKTA;
CaMOCTOSITEIILHO BBIOMPATh (OopMaT BBICTYIUICHUS C y4ETOM 3a1ad Mpe3eHTAIMH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyAHUYECTBO:

® [IOHUMaTh W HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIAHOW W HHIUBUIYATHHOU pPaOOTHI
Opy pelieHuu Y4eOHBIX 3aj]ay; NPUHUMATh LeJdb COBMECTHOM JesTeNbHOCTH,
IUTAHUPOBATh OPraHU3allii0 COBMECTHOW paboOThl, pachpenenartb BHIBI padoT,
JIOTOBApUBATHCA, OOCYXKJIaTh MPOLECC U pe3ylbTar paboThl; 0000IaTh MHEHHUS
HECKOJILKHX JIOJICH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboTsl (00CykaeHUs, 0OMEH MHEHU, «KMO3TOBbIE
HOITYPMBD) W HWHBIC); BBIMOIHATH CBOIO YacTh pabOThl W KOOPAWMHHPOBATH CBOU
JIEHCTBUS C IPYTMMH YWIEHAMU KOMaH/bl; OLICHUBATh KAueCTBO CBOETO BKJIaJa B OOIIMIA
MPOIYKT [0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamuensie oeiicmsus, obecneuugarom GopmuposaHue cmoiCi08blx

YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCU.

Camoopranuzarus:



COCTaBJIATh IJIaH, aJTOPUTM pELIEHMs 3aJaud, BbIOUPATh CIOCOO pelIeHHs C y4yEToM
UMEIOLINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTpOJIb:

e BJAJECTh HABBIKAMU I[103HABATEIbHOM pediexkcud Kak OCO3HAaHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENIBHBIX IPOLECCOB, MX pe3yjibTaToOB; BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca W pe3yibTaTa PELIEHUS MaTeMaTH4eCKOn
3a/1a4u;

® IpeABUAETH TPYAHOCTH, KOTOPHIE MOI'YT BO3HHUKHYTH IIPH PELICHUM 3aJa4d, BHOCHUTb
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX, HallIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJlbTaTa MLEIH W YCJIOBUSAM, OOBACHATH TNPUYHHBI
JOCTMDKEHUSI WJIM HEIOCTUKEHUs pPe3yJIbTaTOB JEATEIIbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBocHre y4eOHOTO Kypca «Anredpa W Hadajla MAaTEeMAaTUYECKOTO aHaIM3a» Ha YPOBHE
CpeaHero oomiero oopa3oBaHus JODKHO 00ECHeUnBaTh AOCTHXKEHHE CICIYIOIIUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

10 KJIACC

Yuciaa 1 BLIYUCIEHUS

OniepupoBaTh MOHATUSIMH: PALMOHATBHOE U JEHCTBUTEIHHOE YMCIIO, OOBIKHOBEHHAs
JeCATUYHAs APOOk, TPOLIEHTHI.

BreimonHaTe  apudMeTHUYECKHE Olepaldd ¢ palMOHAIBHBIMA M JIHCTBUTEIbHBIMU
YHCJIAMU.

BreinonHsaTe npuOIMKEHHBIE BBIYHCICHMS, HMCIOJB3YS TMpPaBWIa OKPYIJICHHS, HENaTh
MPUKUAKY U OUEHKY pE3yJIbTaTa BIYMCICHHUI.

OnepupoBaTh NOHIATUSIMH: CTCIICHb C IEJIBIM IOKA3aTelieM; CTaHAapTHas gopma 3ammcu
NEHCTBUTENFHOTO YKCIIa, KOPEHb HATYpPaJIbHOM CTENEeHM; HCIONb30BaTh MOAXOAAIIYI0 (hopmy
3aIUCH JICUCTBUTEIIBHBIX YUCET JUISl PEIICHUS MPAKTUYECKUX 3a/1a4y U MPEJCTABICHUS JaHHbIX.

OnepupoBaTh TMOHSATUAMH: CHHYC, KOCHHYC U TaHT€HC TIPOU3BOJIBHOIO  YIJIa;
UCIIOJIb30BAaTh 3aITMCh TIPOU3BOJIBHOTO YIJIa Yepe3 00paTHBIC TPUTOHOMETPHUYSCKHE (DYHKIIHH.

YpaBHeHUs] M HEPABEHCTBA

OrniepupoBaTh MOHSATUAMH: TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO; 1I€JIOC, PallMOHAIBHOE,
HMppalrOHAIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHNUE;

BeimonHATe  mpeoOpa3oBaHUsT — TPUTOHOMETPUYECKHMX  BBIP@XCHHH W pelaTh
TPUTOHOMETPUUECKUE YPABHEHMUS.

BrInmonHATE peoOpa3oBaHus IENbIX, PAIMOHAIBHBIX U UPPALMOHATBHBIX BBIPAKCHUH U
pelaTh OCHOBHBIE TUITBI LEIBIX, PAMOHAIBHBIX U UPPALMOHAIIBHBIX YPABHEHHI U HEPABEHCTB.

[IpumenATs ypaBHEHHS] U HEPABEHCTBA JJISI PELICHUS MATEMATHYECKUX 3a7a4 M 3a/1a4 U3
pa3IMyYHBIX 00JacTel HAyKH U peallbHOM JKU3HH.



MogenupoBaTh peajibHble CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATh BBIPAKCHHUS,
yYpaBHEHHsI, HEpPABEHCTBA 110 YCIOBHIO 3a/ayd, KCCIEN0BATh IIOCTPOCHHBIE MOJEIN C
UCTIOJIB30BaHUEM amIapaTa ainreopsl.

DOYyHKUUH ¥ TPaPUKHU

OmnepupoBaTb MOHATUAMU: (PYHKLUS, CIIOCOOBI 3a1aHUs (PYHKLMH, 007acCTh ONpeleIeHUs
¥ MHOXKECTBO 3HaUeHUI QyHKIMH, TpaduK yHKIHNH, B3AUMHO O0OpaTHbIE (PYHKIIHH.

OnepupoBaTh MOHATUSAMHU: YETHOCTP W HEUYETHOCTh (YHKIUHM, HYITH (OYHKIHH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMHA Ui peLIeHns ypaBHEHUH.

Crpoutb u yuTaTh rpauKu JMHEHHON (QYHKIMM, KBaJAPATUUYHON (YHKIMH, CTENEHHOU
(YHKIUH C LENbIM IIOKa3aTeNIeM.

Hcnonb3oBath rpaguku GYHKUMN U UCCIIEAOBaHMs MPOLIECCOB M 3aBUCUMOCTEH mIpu
peLICHUH 3aJay U3 JAPYruX y4yeOHbIX HPEIMETOB M pealbHOW KM3HM; BbIpaxaTb (HopMyJamu
3aBHCUMOCTH M@Ky BEITMUNHAMH.

Hayasa MmaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATUSMH: IOCIEIOBATEIBHOCTD, apU(METHUECKAsi M T€OMETpPHUYECKas
IPOTPECCUH.

OnepupoBaTh NOHATUAMHU: OECKOHEYHO yObIBarolasi FeOMETpHUEcKas mporpeccus, cymma
0eCKOHEYHO yObIBAIOLIEH reOMETPUUECKON ITPOrPECCUU.

3amaBaTh MOCIEIOBATEIBHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPecCHil Ui pelieHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoecTBa U JIOTHKA

OnepupoBaTb NOHATUSAMHI: MHOKECTBO, OIIE€PALIMU HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT Ui ONUCAHUS pealIbHBIX MPOLECCOB
U SIBJICHUM, IpY PEIIeHUH 3a/1a4 U3 JPYTUX y4EOHBIX MPEAMETOB.

OmnepupoBaTh MOHATUSMU: ONPEACICHUE, TEOpEMa, CIECTBHE, T0KA3aTEIHCTRO.

11 KUIIACC

Yuciaa 1 BLIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, I1IE€JI0€ YHUCIIO; HCIOIb30BaTh MPU3HAKU
JIETMMOCTH LIEJIBIX YUCEN, PA3JI0KEHUE YUCIIA HA MMPOCTHIE MHOXKUTEIM JJIsl PEIIECHU 3a1a4.

OnepupoBaTh MOHATUEM: CTETICHB C PAIlMOHAJILHBIM MOKA3aTEIIEM.

OnepupoBaTh NOHATUAMU: JIOTapudM YKcia, JECATUYHbIE U HATypalbHbIE JIOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpuMeHATh CBOWMCTBA CTENEHHW JUIA TNPeoOpa3oBaHUs BBIPAXKEHUN; OINEPUPOBATH
MOHATUSIMU:  TIOKA3aTE€JIbHOE YPAaBHEHHWE U  HEPABEHCTBO; pEIIATh OCHOBHBIE  THIIbI
MIOKa3aTeJIbHbIX YPABHEHHUI U HEPABEHCTB.

BeImonHATE  TIpeoOpa3oBaHUs BBIPAKEHUN, COJEPKANINX JIOTapu(MbI; ONEPUPOBATH
MOHATUSIMU: JIOTapu(PMHUYECKOe YpaBHEHME M HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
jorapupMUUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxonuthb peeHuss npocTeHIIMX TPUTOHOMETPUUECKUX HEPABEHCTB.

OniepupoBaTh NOHATHUSAMU: CUCTEMA JIMHEWHBIX YPABHEHHUH U €€ PEIlIeHUE; UCIOJIb30BaTh
CHCTEMY JIMHEMHBIX YPABHEHUM JIJIs1 PEUICHUS IPAKTUYECKUX 3a/1a4.



Haxoauts pemieHus npocTelmx CUCTEM U COBOKYITHOCTEHN pallMOHANIbHBIX YPAaBHEHHUU U
HEPaBEHCTB.

MonenupoBaTh peajdbHbIe CHUTyalldd Ha S3bIKE aJreOpbl, COCTaBISATH BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBbI 10 YCJIOBHIO 33J]a4M, UCCIIEI0BATh IOCTPOECHHBIE MOJIEH C
MCIIOJIb30BAaHUEM armapaTa anreOpbl.

DOYyHKUUH ¥ ITPaPUKU

OnepupoBaTh MOHATHSAMU: TMepuoanuecKkas QYHKIMS, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIIUHM, TOYKH SKCTpeMyMma (YHKIIMH, HauOoJbIllee U HauMEHbIIee 3HaueHus (PyHKUIHUU Ha
MPOMEXKYTKE; UCIIOJIb30BaTh UX ISl UccaenoBaHus QYHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSIMH:  TpadUKH  TOKA3aTeIbHOW,  Jorapupmuyueckoin u
TPUTOHOMETPHUYSCKUX (PYHKIHIA; N300pakaTh MX Ha KOOPIWHATHON TUIOCKOCTH M MCIIOJIb30BATh
JUISl peLIEHUS YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IJIOCKOCTH TpaduKu JUHEHHBIX YpaBHEHHH W
MCIIOJIB30BATh WX JIJISL PEIICHUS CUCTEMbI IMHEHHBIX YPaBHEHUN.

Wcnonb3oBare rpaduku GyHKIUN A UCCICIOBAHUS TPOIECCOB M 3aBUCUMOCTEH W3
JIPYTUX YYCOHBIX JUCITUIUIHH.

Havana mareMaTH4ecKoro aHajamusa

OnepupoBaTh  MOHATUSIMHU:  HeENpepbiBHAsS  (GYHKIUSA;  MOpPOM3BOAHAS  (DyHKIUU;
MCIIOJIb30BATh TEOMETPUUYCCKUM U (PU3NUECKUI CMBICIT IPOM3BOIHOM JJI PEUICHUS 3a]1a4.

HaxomuTe NpOM3BOMHBIC 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJHBIC CYMMEI,
MPOU3BEICHUS, YACTHOTO (PYHKIIMHA.

Hcnonb30BaTh MPOUM3BOMHYIO IS HCCICNOBaHUS (YHKIMM Ha MOHOTOHHOCTh H
9KCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCIICIOBAHMS K TIOCTPOCHUIO TPaUKOB.

Hcnonb30BaTh NPOU3BOJIHYIO JJI1 HAXOXKACHUS HAWIYYILIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE COIIMAIbHO-IKOHOMUYECKHUX, 3a]a4ax.

OnepupoBarh MOHATUSMU: TepBooOpa3Has W MHTErpall; MOHUMATh I€OMETPHUYECKHH U
(du3nyecKuil CMBICI UHTETrpaa.

HaxomuThs miepBooOpa3HbIe IEeMEHTApHBIX (DYHKIIUH; BBIYHCISATH HHTErpal Mo (opmyiie
Herorona—Jleiioauna.

Pemats npuxiiagHbie 3a1a4d, B TOM YHCIE COLHAIBHO-3KOHOMHYECKOTO U (PU3UUECKOTrO
XapakTepa, CpeACTBAMUA MATEMAaTHYECKOTO aHAJIU3a.
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
IMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJTSI YYEHUKA

Anrebpa u Havana mareMatuyeckoro ananusa 10 kinacc . Yacts 1. ba3oBelii u yriyOneHHbII
ypoBHHU, 1o pepakuueit A.I'.Mopakosuua M.,MHuemo3uHa.

Anrebpa u Hadana mareMarudeckoro ananu3za 10 kiacc . YacTs 2. ba3oBblii U yriyOneHHbII
ypoBHHU, 1o pepakuueit A.I'.Mopakosuua M.,MHemo3uHa.

Anrebpa u Havana mareMatudeckoro ananusa 11 kiacc . Yacts 1. ba3oBelii u yriyOneHHbII
ypoBHHU, 1o pepakuueit A.I'.MopakoBuua M.,MHuemo3uHa.

Anrebpa u Hadana mareMatudeckoro ananusa 11 kiacc . Yacts 2. ba3oBblii U yriyOneHHbII
ypoBHHU, 1o pepakuueit A.I'.Mopakosuua M.,MHemo3uHa.

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJA

Anrebpa u Hayajla MaTeMaTHYeCKOro aHanu3a. J{unakruueckue matepuansl, 10 kiacc.,
M.K.Ilotanos, A.B.Illeskun. M., IIpocBenienue.

Anrebpa u Hayajla MaTeMaTHYECKOro aHann3a. Jlunakruueckue matepuansl, 11 kiacc.,
M.K.Ilotanos, A.B.Illeskun. M., IIpocBenieHue.

Tectel. Anrebpa. 10-11 kmaccel. AnteiaoB I1.1., M., /Ipoda.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

ObpasosaTenbHas oHaanH-naaTpopma « OTKpbITasa wkoaa 2035» (2035school.ru)

Obpa3soBaTenbHbIM NOpTan Ha Base nHTepaKkTMBHOM m1aTbopmbl 418 0byveHua aeten (uchi.ru)
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