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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yue6HOTO Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHajan3a» 0a30BOro
ypoBHs A obyuaromuxcs 10 —11 kitaccoB pazpaborana Ha ocHoBe DeiepanibHOro rocy1apCTBEHHOTO
00pa30oBaTeNILHOTO CTaHJApTa CpexHero odmiero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUl, NPEIBABISIEMbIX K MaTeMaTHYecKOMY O0Opa30BaHUIO, U TPAAULUNA POCCHICKOTO
oOpazoBanusi. Peanmuzamus mporpamMmbl 00ECHIEUMBACT OBJAJICHUE KIFOYEBBIMH KOMIIETECHIIMSMH,
COCTaBIISIIOLIMMU  OCHOBY [UIsI CaMOpPa3BUTUSL U HEMNPEPHIBHOIO 0OOpa3oBaHMsl, LEJIOCTHOCTh
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YJaOLIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTO aHAIM3ay SBIICTCS OJHUM M3 HauOoJee 3HAYNMBIX
B MIPOrpaMMe CTapIled MIKOJIbI, IOCKOJIBbKY, C OJHON CTOPOHBI, OH 00ECTIeYMBAET HHCTPYMEHTAIBHYIO
0a3y JUIst U3y4eHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYTOi CTOPOHBI, (OPMHUPYET JTOTHIECKOE
1 a0CTPaKTHOE MBIIUICHUE YYaIIUXCsl HA YPOBHE, HEOOXOIUMOM JUIsi OCBOCHHSI KypCOB HH(OPMATUKH,
OOIIeCTBO3HAHUS, HCTOPHH, CIIOBECHOCTH. B paMkax HaHHOrO Kypca ydalluecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTOpas (OpPMYJIUPYET CBOM JOCTIDKEHHS B
MaTeMaTuyeckon opme.

Kypc anreOpbl M Hauajm MaTeMaTHYECKOTO aHAJIM3a 3aKJaJbIBACT OCHOBY JUIS YCHEIIHOTO
OBJIAACHHUS 3aKOHaAMU (bI/ISI/IKI/I, XHUMHH, 6I/IOJIOFI/II/I, IIOHUMAaHHsI OCHOBHBIX TCHI[GHIII/Iﬁ 3KOHOMHUKH H
OOIIECTBEHHO!N JKU3HU, TO3BOJISICT OPHUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX
TCXHOJIOTHUAX, YBCPCHHO HCIIOJIB30BATH HX B HOBCGILHCBHOfI )ku3Hu. B Toxke BpEMsA OBJIAACHUC
a0CTPaKTHBIMM U JIOTUMECKH CTPOTUMH MATEMAaTUYECKUMH KOHCTPYKIUSIMH pa3BUBACT YMEHHUE
HaxXoJUuTb 3aKOHOMCPHOCTH, 000CHOBBIBATH UCTUHHOCTH YTBCPIKACHUSA, UCIIOJIb30BATh 0606HICHI/I€ u
KOHKPETHU3aI1i0, a0CTparupoBaHue U aHAJIOTHIO, JOPMHUPYET KPEATUBHOE M KPUTUYCCKOE MBIIIICHHUE.
B xome wm3ydeHwms anreOppl M Hadall MaTEeMaTHYECKOTO aHaIW3a B CTaplIed INKOJE ydJariuecs
MOJYy4YalOT HOBBIM  ONBIT  PEIICHHS TNPUKIATHBIX  3a/a4, CaMOCTOSATEIBHOTO  IOCTPOCHUS
MaTE€MaTUYeCKNX MOJEIEH pEaIbHBbIX CUTyallMi M HHTEPIPETAlMM IIOJYyYEHHBIX pEUICHUH,
3HAKOMSITCSI C MPUMEpPaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOJe, HayKe U B HUCKYCCTBE, C
BbIJAIOMIUMUCA MATEMATHYCCKUMHA OTKPBITUAMU U X aBTOpaMHU.

Kypc o6mamaer 3HaYMTENbHBIM BOCHHTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIA peann3yeTcsl Kak
4yepe3 y4eOHBIH MaTepral, CIIoCOOCTBYIOIMNN (GOPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS, TaK U Yepe3
cnenupuky  y4eOHOM  AesATeNbHOCTH,  TpeOyromed  caMOCTOATEIbHOCTH,  aKKypaTHOCTH,
HpOI[OJ'DKI/ITGJ'II)HOI\/’I KOHUCHTPAIMK BHUMAaHUSA 1 OTBETCTBCHHOCTHU 3a HOHy‘ICHHBIﬁ pE3yibTar.

B ocHoBe Meroauku oOydeHus anrebpe M HadajgaM MaTEMaTHYECKOro aHallu3a JEeKUT
JeSITeIbHOCTHBIN MPUHIUI O0yUeHUSI.

Crpyktypa Kypca «AnreOpa W Hauaisa MaTEeMaTHYECKOTO aHaIn3a» BKIIIOYAET CIEAYIOIIHe
coJiep)KaTeNbHO-MeToAuueckue JuHuu: «Yucna u  BeluUCiIeHUs», «DyHKIUU U rpaduxmm,
«YpaBHeHUS U HepaBeHCTBa», «Hagama maremarudeckoro ananmza», «MHOXeCTBa U JOTHKa». Bce
OCHOBHBIC COJACPIKATCIBbHO-MCTOANYCCKUC JIMHUKU M3YYArOTCA Ha MPOTAKCHHUU ABYX JICT O6y‘IeHI/I$[ B
CTaplIeil MIKoJie, eCTECTBEHHO JOTOMHSIS APYT APYyra U MOCTENEHHO HACHINAsCh HOBHIMH TEMaMH U
paznenamu. JlaHHBIN KypC SIBIS€TCS WHTETPAaTHBHBIM, TIOCKOJIBKY OOBEIWHSET B ceOE COJepKaHue
HECKOJIbKUX MAaTeMaTHUYeCKHX TUCIUIUIMH: airedpa, TPUTOHOMETPHsS, MaTeMaTHYeCKHH aHau3,
Teopusi MHOXecTB ® Jp. Ilo Mepe TOro Kak ydammecss OBJIAJeBalOT Bc€ 0Oojee IUPOKAM
MaTeMaTHYECKUM ammapaToM, y HUX MOCIEA0BaTEIbHO (GOPMUPYETCS M COBEPUICHCTBYETCS YMEHHE
CTPOUTh MATEMATHUYCCKYIO MOJICIIb peanLHoﬁ CUTyalluu, NPpUMCHATb 3HAHUS, IMOJTYYCHHBIC B KYPCC
«Anre0Opa ¥ Hayalla MATEMaTHYECKOTO aHAIIN3ay, IS PEIICHUS CAMOCTOSITENBHO chopMyTHpoBaHHON
MaTeMaTUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOTYYCHHBIN pe3yJbTaT.



CopnepxaTenpHO-MeToAMYeCcKast JTUHUS «Yucna W BBIYHCICHHUS» 3aBepliaeT (OpMHUpPOBaHUE
HABBIKOB HCIIOJb30BAaHUS JEUCTBUTENBHBIX YHUCEN, KOTOpOe OBLI0O HayaTO B OCHOBHOHM Iukoje. B
CTapIuei mKojie 0coboe BHUMaHHE yAenseTcs (OPMUPOBAHUIO MPOYHBIX BEIYMCIUTEIBHBIX HABBIKOB,
BKJIIOUAIOLIMX B ce0sl MCIOJIb30BAHUE PA3NUYHbIX (OpPM 3amucCH ACHCTBUTEIHHOTO 4YHCIA, YMEHHE
palMOHATILHO BBIMOJIHAT ACHCTBUS C HUMH, JIENIaTh NPUKUKY, OLIEHUBATh pe3ynbraT. O0yyaromuecs
MOJTy4alOT HAaBBIKU MPUOIMKEHHBIX BBIYUCICHUMN, BBITIOJIHEHHS! ICUCTBUN C YUCIIaMH, 3alIUCAHHBIMU B
CTaHJapTHOW (opMe, HCIONB30BAHUS MAaTEMAaTUYeCKMX KOHCTAHT, OICHUBAHUS  YHCIOBBIX
BBIPAXKEHUI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCsl HA MPOTSHKEHUU BCero oOydeHHs B CTapIueit
LIKOJIE, MOCKOJIBKY B KaXXJIOM pa3zJiele MporpaMMbl IPELYCMOTPEHO PEUIEHUE COOTBETCTBYIOIIMX
3amad. OOydJaromuecss OBJIAJAEBAIOT PA3IMYHBIMH METOJAMM PEIICHUS LEeNbIX, palHOHAIbHBIX,
UPPALMOHATIBHBIX, IIOKA3aTEJbHBIX, JIOTAPU(PMUUYECKMX U TPUTOHOMETPHUUECKUX YpaBHEHMHIA,
HEpaBEHCTB M UX cucteM. [lomydeHHBIE YMEHHUs HCIONB3YIOTCA TNPU HCCICAOBAHMM (QYHKUIUH C
MOMOIIbIO MPOU3BOJHON, PEIICHUU NPUKIATHBIX 3a7ady W 3a/ad Ha HaXOXKIEHUE HauOONBIINX U
HaNMEHBIIMX 3HAaueHU ¢yHKkuuu. JlaHHas copaepikaTeNnpHas JIMHUS BKIIOYAaeT B ceOd Takke
dbopMUpOBaHHE YMEHHI BBIMIOJIHATH PacuéThl 10 (opMyliaM, IpeoOpa3oBaHUs LIETbIX, PAlMOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BHIPAKEHUH, COJEPKAIIUX CTENEHU U
norapudmbl. braronaps u3yueHuro aaredpandeckoro Marepuaia IpOUCXOAUT JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO0 U aOCTPAKTHOIO MBIIUICHHS Yydalluxcsi, (POPMUPYIOTCS HABBIKU JE€ITYKTUBHBIX
paccyXIeHui, paboThl C CHMBOJIbHBIMU (hOpMaMu, MPEACTABICHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN
B BHJIC PaBEHCTB W HEpaBeHCTB. AunreOpa mpemnaraet 3QQeKTUBHBIE WHCTPYMEHTHI UIS PEIICHUS
MPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJa4, HAIVISIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAyKH.

CopepxarenbHo-MeToAnYECKas TUHUS «OYHKIIMH U TPaQUKN» TECHO MEPEIUIETAETCs C IPYTUMU
JUHUSMH Kypca, IOCKOJIbKY B KaKOM-TO CMBICIIE 33/1a€T MOCIJIEJOBATEIbHOCTh U3YUYEHHs] MaTepuaa.
W3ydeHue cTereHHO#, MoKa3aTeNnbHOM, JorapuMHUUYECKO W TPUTOHOMETPHUYECKUX (QYHKIUH, UX
CBOWCTB W Tpa(pMKOB, UCTIONB30BaHNE (PYHKIUI U pEIICHH 3a/1a4 U3 IPYTUX YIeOHBIX MIPEIMETOB U
peanbHOM KMU3HU TECHO CBA3AHO KaK ¢ MaTEMaTUYECKUM AHAIIM30M, TaK U C PELICHUEM YPAaBHEHUU U
HepaBeHCTB. llpu 53ToM Oosblioe BHUMaHHE yrensercs (OPMUPOBAHMIO YMEHHS BBIpaXKaThb
dopMynaMu 3aBHCUMOCTH MEXIY Pa3lIMYHBIMH BEIUYMHAMH, MCCIIEOBATh MOJYYEHHbIE (DYHKIUH,
cTpouth ux rpaduxu. Matepuan 3ToW coAepKaTEIbHOW JMHUM HalleJIeH Ha pa3BUTHE yYMEHUH M
HaBBIKOB, IMO3BOJIIOLIMX BbIpAXaTh 3aBUCUMOCTH MEXIYy BEJIMYMHAMH B DPa3IU4HON (opme:
aHAJTUTUYECKOM, Tpaduyeckoil u  cioBecHo. Ero wu3ydeHwe crmocoOCTByeT  pa3BUTHIO
QITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K OOOOIIEHHI0 M KOHKPETHU3ALUH, HCIOJIb30BAaHUIO
AHaJIOTUH.

CopepxarenpHas nuHUS «Havyana MareMaTM4ecKoro aHain3a» IO3BOJIAET CYILECTBEHHO
paclIUpUTh KpYr Kak MaTeMaTU4YeCKUX, TaK W MPUKIAAHBIX 3a/ay, JOCTYIHBIX O0yJaroluMmcs, y
KOTOPBIX MOSBJISETCS BO3MOXHOCTb HCCJIEI0BATh U CTPOUTH rpaduku (yHKIMHA, OmpenensaTb HX
HauOOJbIINEe M HAaWMEHBIIME 3HAYCHMs, BBIUMUCIATH IUIomaaun ¢uryp u oOBEMBI Tell, HAXOJIWUTh
CKOPOCTH U YCKOPEHHs IpoueccoB. J[aHHas cofeprKaTelbHas JIMHUSA OTKPHIBAET HOBBIE BO3MOXHOCTHU
MOCTPOCHUS MAaTEeMAaTHUYECKUX MOJENEH pealbHbIX CUTYalluil, HaXOXJACHUS HAWIydllero pelieHus B
IPUKIAJHBIX, B TOM 4YHCIE COLUAIBHO-DKOHOMUYECKUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTUYeCKOT0 aHajh3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHYECKOTO |
KpPEaTUBHOT'O MBINUIEHUS, JOPMUPOBAHUIO YMEHUI paclo3HaBaTh MPOSIBICHHS 3aKOHOB MaTEMaTUKH B
HayKe, TeXHHKe U UcKyccTBe. OOydaromuecs y3HAIOT O BBIAAIOIIMXCS pe3ysbTarax, MOJyYEHHBIX B
X0JI€ pa3BUTHUSI MaTEMATUKH KaK HAYKH, U UX aBTOPaX.

CopepxarenpHo-MeTOAUYEeCKass JUHUS «MHOXeCTBa M JIOTMKa» B OCHOBHOM IIOCBSIEHA
AJIEMEHTaM TE€OPUU MHOXKECTB. TeOpEeTUKO-MHOKECTBEHHBIE NIPEJICTABICHHS IPOHU3BIBAIOT BECH KypC
HIKOJIbHOM MaTeMaTUKHU U MpeJjiaraloT Hanbosee YHUBEPCAIbHBIN A3bIK, 00beTUHAIOIINN BCE Pa3/Iebl
MaTEMaTUKU U €€ NPUJIOKEHUH, OHU CBSI3bIBAIOT Pa3Hble MAaTEMaTHYECKHE IUCLUUIUIMHBI B €JUHOE
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nenoe. [loaToMy BakHO AaTh BO3MOKHOCTh IIKOJIBHUKY IIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH A3BIK
COBPEMEHHOM MaTEMaTUKHU M UCIOJIb30BATh €T0 Ul BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa M Havana MaTeMaTH4YeCKOrO aHAIM3a» IPHCYTCTBYIOT TaK)KE OCHOBBI
MaTeMaTHYeCKOro MOAEIUPOBaHUS, KOTOPbIE MPU3BaHbl C(hOPMUPOBATH HABBIKK IOCTPOECHUS MOJIeNIel
peanbHBIX CHTyallud, WCCIEAOBAaHHMS JTUX MOJENeH ¢ TOMOUIbI0 amnmapara anreOpbl |
MaTeMaTHYeCKOro aHajlu3a U MHTEPIPETALuH MTOJyYSHHbBIX pPe3yJbTaToB. Takue 3aJjaHusl BIUIETEHBI B
KOKIBIA W3 pa3esioB IPOrpaMMbl, IOCKOJBKY BECh MaTepual Kypca IIHPOKO HCIOJb3YyeTcs s
peleHus NpUKIaaHbIX 3a1ad. [Ipu perieHun peanbHbIX NPAKTUYECKUX 3ajlad ydalluecs pa3BUBAOT
HaOJIOAAaTEIbHOCTh, YMEHHE HAaXOAMTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BATh
aHaJIoruio, 00001IaTh U KOHKPETU3UPOBaTh MpobaeMy. JlesTeabHOCTh 0 (POPMUPOBAHUIO HABBIKOB
peleHHs MPUKIJIAIHBIX 3a7a4 OPraHU3yeTCs B MPOLIECCe U3YUCHHUs BCEX TEM Kypca «Anredpa 1 Havyana
MaTEeMaTHYECKOr0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yue6noM mnane MBOY COI Ne30 Ha n3ydeHue Kypca anredpsl U Hayall MaTeMaTH4ecKoro
aHayM3a Ha 0a30BOM ypOBHE OTBOAMTCA 2 yaca B Henenmto B 10 kiacce u 3 yaca B Hezento B 11 kitacce,

BCEro 3a JiBa rojaa ooyuenus — 170 yacos.

COAEPKAHUE YYEBHOI'O KYPCA

10 KITACC

Yucaa v BIYMCICHUA

PaunonanbHpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JpOOU, MPOLIECHTHI,
OECKOHEYHbIE MEPUONYECKHUE TpOOU. ApU(PMETUYECKHUE ONEPALIMHU C PALlMOHATBHBIMH
yuciaamMM, NpeoOpa3oOBaHMs YHCIOBBIX BbIpakeHUU. [Ipumenenue apobeil u mpoLeHToB
JUISL PELIEHUS TPUKIIAIHBIX 33/1a49 U3 PAa3IMYHBIX OTPACIIEN 3HAHUU U PEAIBHOW KA3HU.

J[elictBuTenbHble  yucia.  PanuoHanbHBE W UPpPALMOHAIBHBIE  YHCIA.
Apudmernueckre omnepalud ¢ JCHCTBUTEIbHBIMM  yuciaamu. [IpubnmkEéHHble
BBIYMCIIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BIYMCICHUN.

Crenenb ¢ uenbiM nokazateneM. CranaapTHas gopma 3amucH JeHCTBUTENBHOTO
yucna. Vcnonbs3zoBanue noaxonsmed (opMbl 3amMCH JIEHCTBUTENBHBIX YHCEN MAJis
peleHns NPaKTUYECKUX 3a4a4 U NPEICTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaldbHOU cTeneHu. JelcTBus ¢ apuPMeTHIECKUMU
KOPHSIMHM HaTypaJIbHOU CTEIICHHU.

CHHyC, KOCMHYC W TaHI€HC YHCIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. OCHOBHBbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBAa. Merton
UHTEPBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUMN.



[IpumeHeHne ypaBHEHU W HEPABEHCTB K PEIICHUIO MAaTeMaTUYECKHUX 33Jad U
3aJlay U3 pa3aIuvHbIX 001acTel HayKu U peaibHOW KU3HHU.

DyHKUMH U TPaPUKH

OyHKuMs, cnocoOwl 3aaaHus GyHkiuu. ['paduk dyskiuu. B3aumHo oOpaTHbIE
GbyHKIUH.

OO6nacTh ompeAesNeHusT U MHOXKECTBO 3HaueHuM QyHkiuu. Hymu QyHkiuu.
[TpomMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHass GyHKIUS C HATypajdbHBIM M IIeJbIM TokKa3areneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTENEHHU.

TpuronomeTpruyeckasi OKpy>KHOCTh, OTIPEICTICHUE TPUTOHOMETPHUECKUX (QYHKITAN
YHCIIOBOTO apryMEHTA.

Hauana MaTeMaTH4ecKOro aHajain3a

[TocnemoBaTeTbHOCTH, CTMOCOOBI 3aJaHMS TOCIEIOBATEIHLHOCTEH. MOHOTOHHBIE
IIOCIIEIOBATEIBHOCTH.

Apudmernueckass W reomMeTpuueckas mnporpeccud. beckoHeuHo yObIBaromas
reomerpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH T'€OMETPUUYECKOMN
nporpeccun. dopmysia CIOXKHBIX MNPOUEHTOB. lcmonb3oBaHWe mporpeccuu s
pELIEHHUs peaJIbHBIX 33/1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuMd Haja MHOXecTBamH. Jluarpammsl Oiinepa—BeHHa.
[IpumeHeHnE TEOPETUKO-MHOKECTBEHHOIO —ammapara Uil ONMCAaHHWS PEajbHbIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciaa v BBIYMCICHUSA

Harypanbnsbie u nensle yncia. [Ipu3Haku 1e1MMOCTH LENBIX YACEL.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPKAUTUX JTOTapru(MBI.

[IpeoOpa3oBaHre BBIpAKEHHUM, COAEPXKAIIMX CTENEHU C  PalMOHAIBHBIM
MTOKA3aTEIIEM.

[Ipumepbl TPUTOHOMETPHUUECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckne ypaBHEHUS U1 HEPABEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHHU. PernieHue NPUKIAIHBIX 337a4 C MOMOIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTHUYE€CKHUX
3a/1a4 v 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKW U PEAIbHON KU3HU.

DYyHKIUHN U TPaPUKHU



Oynkuusa. [lepuognmueckne QyHkumuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIHUH.
Makcumymbl 1 MUHUMYMbI QyHKIIMK. Hanboublliee 1 HaMeHbIlIee 3HaYeHne PyHKIUU
Ha MPOMENKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTenbHas u Jorapudmuueckas GyHKIUU, UX CBOMCTBA U rpaduKH.

Hcnons3oBanre rpadukoB GyHKIUN JIA pelIeHUus YpPaBHCHHH M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne TpadukoB (PYHKIUHA JUIsI  WCCIIENOBAHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MpPU PEIICHWH 3a0ad W3 JPYTruX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHajIu3a

HenpepriBabie GpyHKIMH. MeTO HHTEPBAIOB ISl PEIICHUS HEPABEHCTB.

[TpousBoanas ¢pyukiuu. ['eomerpuueckuit 1 GU3NIECKUIN CMBICI IPOU3BOTHOM.

[TpousBogHble 31eMeHTapHBIX (GyHKIUH. DOpMysabl HaXOXKIACHHUS MPOU3BOAHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKIIHII.

[IpumeHeHrne NPOU3BOJHON K HCCIENOBaHMIO (PYHKUMH HAa MOHOTOHHOCTb U
KcTpeMyMbl. HaxoxaeHne HamOoNblIEro M HAUMEHBILIETO 3HAueHHUA (YHKUMU Ha
OTpE3KE.

[IpuMeHenne TPOU3BOAHOM JUIA HAXOXKACHUSA HAWIY4YIIErO pELICHUSA B
NPUKIAIHBIX 3a/ladax, g ONpEAeseHUs] CKOPOCTH Ipolecca, 3aJaHHOro (popmyson
WM rpauKOM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.
WuTerpait, ero reoMeTpudeckuii U PU3NIECKUil CMbICI. Beramciienne uHTErpaia mo gopmysne
Hprorona—JleitOHuma.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOTO npeamera «MareMaTuka» TOJDKHO 0OecrednBaTh JTOCTHKEHHE Ha YPOBHE
CpemHero oOmero o0pa30BaHUsI CIEAYIONIUX JHUYHOCTHBIX, METANpPEAMETHBIX H MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEGHHS Mporpammbl ydeOHoro mpeamera «MaTemaTHKay
XapaKTEePU3YIOTCA:

I'paxknaHCKO€ BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO I'PAXKTAHCKON MO3UINU 00YYaroIIerocst Kak akTHBHOTO U OTBETCTBEHHOTO
YIeHa POCCUMCKOro OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYEeCKMX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYyp TPakTaHCKOro oOIiecTBa (BBIOOpHI, OMPOCHI U TIp.),
YMCHHUEM BSaHMOﬂeﬁCTBOBaTL C COOMAJIbHBIMHU HMHCTUTYTaMHM B COOTBETCTBHUH C HX q)yHKHI/ISIMI/I n
Ha3Ha4YCHHUEM.

[TaTproTHYecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCUICKON TpakJaHCKOW HACHTUYHOCTH, YBAXKEHHS K IMPOLUIOMY H
HaCcTOAIIEMY pOCCHfICKOfI MaTEMAaTUKH, IIEHHOCTHBIM OTHOIICHHEM K OOCTHXXCHUAM pOCCHﬁCKHX
MaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOMN IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHXKECHUHN B IPYTUX
HayKaX, TEXHOJIOTHSIX, cpepax 3KOHOMHUKHU.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:



OCO3HAHHMEM JTYXOBHBIX IIEHHOCTEH POCCHICKOTrO Hapona; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MMOBEICHMS, CBA3AHHOIO C IPAKTUYECKUM IPUMEHEHUEM JOCTHKCHUM HAyKU U
JeATENIbHOCTBIO YYEHOT0; OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMYNBOrO OyayIIEro.

DcTeTH4ecKoe BOCIIUTAHNUE:

ACTETUYECKUM OTHOILIEHHEM K MHUDY, BKIIOYAs 3CTETHUKY MATEMaTH4YECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3ajlay, PpELICHUH, PpacCyXICHHH; BOCHPUUMYMBOCTBIO K MAaTEMaTHYECKHUM acleKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS NMPUMEHATh MaTEeMaTHUYECKUE 3HAHUS B MHTEpEcax 37J0POBOTO H
6e3omacHoro obpasza *H3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pOBBIO (30pPOBOE IUTAHUE,
cOaaHCUpPOBAHHBIN PEXXHUM 3aHATUI M OTHbIXa, peryisipHas (u3nyecKkas aKkTHBHOCTB); (PU3MUECKOTO
COBEPUICHCTBOBAHHUS, IIPH 3AHATUAX CIIOPTUBHO-03J0POBUTEIBLHON JEATEIBHOCTBIO.

TpynoBoe BocMTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHEM LIEHHOCTU TPYJOJIHOOUS; HHTEPECOM K pa3IM4YHbIM cepam
npoeCCHOHATILHON JIeATEIbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKOW U €€ NPUIOKECHUSMH, YMEHUEM
COBEpILATh OCO3HAHHBIM BBHIOOP Oyayiiedl mpodeccuu M pealn30BbIBATH COOCTBEHHBIE >KU3HEHHbIC
IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO U caMOOOpPA30BAHUIO Ha
IPOTSKEHUM BCEH JKU3HU; T'OTOBHOCTBIO K AKTHBHOMY YYacTHIO B PEIICHHUU MPAKTUYECKUX 3a7ad
MaTEeMaTU4YeCKON HaIlPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

c(OpPMUPOBAHHOCTBIO ~ AKOJIOTMUECKON  KYJIbTYpbl, IOHUMAHUEM BIMSIHUS COLMAIBHO-
SKOHOMMUYECKHUX IIPOLECCOB HA COCTOSHUE NPUPOJHOM M COLUAIBHOM Cpelbl, OCO3HAHHUEM
r100aTbHOTO XapaKTepa SKOJIOTHYECKHX NpoOJeM; OpueHTalnuell Ha NMPUMEHEHHE MaTeMaTHYeCKHX
3HAHUM AJIs peleHns 3a/1a4 B 001acT OKPYKAOLIEH cpebl, INIAHUPOBAHUS MIOCTYIIKOB M OLIEHKU UX
BO3MOJKHBIX ITOCJIEICTBUH I OKPYKAIOIIEH CpEe/Ibl.

[TenHOCTH HAYYHOTO MTO3HAHUS:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHON NPAaKTUKH, TOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak c(epbl 4eraoBed4ecKOi
JIEATEIbHOCTH, ITANlOB €€ Pa3BUTHUA U 3HAYMMOCTH JUIsS PA3BUTHS LIMBUIM3ALNUN; OBJIAJCHUEM S3BIKOM
MaTeMaTUKH M MAaTeMaTU4eCKOM KyIbTypOM KaK CpEeACTBOM II03HAHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBIIATH MMPOEKTHYIO U UCCIEN0BATENBCKYIO NEATEIBHOCTh HHINBHIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ylabTaThl OCBOCHHS MporpaMMbl yueOHOro mnpeamera «MaTemaTuka
XapaKTEPU3YIOTCS OBJIAJICHIEM YHUBEPCAILHBIMU HO3ZHABAMENbHBIMU OCLICIBUIMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeiCMUAMU, YHUBEPCATbHLIMU Pe2YNAMUBHBIMU 0eUCMBUIMU.

1) Vuueepcanouvie nozmasamenwvhwvie Oeticmeus, obecnevusaiom Gopmuposanue 0OaA306bix
KOCHUMUBHBIX NpOYecco8 o0yuarouwuxcs (0ceoeHue memooo8 MNO3HAHUS OKpYylcarowe2o Mupa;
npuMeHeHue 102UYeCKUX, UCCIe008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeMCTBUS:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBECHHBIC NPH3HAKK MATEMATHYECKUX OOBEKTOB, MOHSITHIA,
OTHONICHHA MEXJIy TOHATUAMHU; (OPMYJIMPOBATh  ONPEICIICHUS TOHSTHH, YCTaHABIUBATh
CYIIECTBEHHBIA MpPHU3HAK KiIacCU(UKAIMKU, OCHOBAaHUS [UIsl OOOOIICHHS M CpaBHEHUsS, KPUTEPUU
MIPOBOAMMOTO aHAJIH3A;

BOCTIPUHUMATH, (OPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIBHBIC,
€IMHUYHBIC, YACTHBIC U OOIIHNE; YCIOBHEIE,

BBISBJISITH MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IMPOTUBOpEYHs B (akTax, JTaHHBIX,
HAOMIOJIEHUSAX W YTBEPHKICHUSX; TMpeAsaraTb KPUTEPUU IS BBISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;



JieNaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX U HHAYKTUBHBIX YMO3aKIIIOUCHHH,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;
NPOBOJUTH CaMOCTOSITEJIBHO JIOKA3aTelNbCTBA MAaTEMATUYECKHX YTBEPXKACHUH (IpsAMble U OT
IPOTHBHOTO), BHICTPANBATh apryMEHTAIMIO, IPUBOAUTE MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CYX/IE€HUS U BBIBOJbI;
BBIOMpATH CIIOCO0 pemeHns yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOMPAThH
HauOoJ1€ee MOAXOAALIMUI C YUETOM CAaMOCTOSATEIbHO BbIIEIEHHBIX KPUTEPHUEB).

bazoBsle nccnenoBarenbckue qecTBUA:
UCTIOJIB30BaTh BOMPOCH! KaK MCCIENI0BATEIbCKHI HHCTPYMEHT MO3HAHMS; (OPMYIHPOBATH BOMPOCHI,
¢uKcupyoomue MNpoTUBOpEeUne, MpodJieMy, YCTaHABIUBaTh HCKOMOE M JaHHOE, (HOpPMHUpPOBATH
TUIIOTE3Y, ApIYMEHTUPOBATh CBOKO MO3ULIUIO, MHEHHUE;
IPOBOAMTH CAMOCTOSATEIbHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, MCCIEAOBAHUE I10 YCTAHOBJICHUIO
0COOEHHOCTE MaTeMaTHYeCKOro OOBEKTa, SIBJICHMS, MPOLECCA, BBISBICHUIO 3aBUCHMOCTEH MEXKIy
00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;
CaMOCTOSITENIbHO  (OPMYNIHMpOBaTh O000OIIEHHWS © BBIBOABI 1O pe3yiabTaraM IPOBEIEHHOTO
HaOJIOICHUs, HMCCIEOBAHUSA, OIICHWBATh JOCTOBEPHOCTH IIOJYYCHHBIX pPE3yJIbTaTOB, BBIBOJOB U
000011IeHMI;
IPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IPOILECCa, a TAKXKE BBIIBUTATH IPEANONONKEHHS O €ro
Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ uapopmarueit:
BBISBIIATH JAe(PUUUTH MH(OPMAIMH, JTAHHBIX, HEOOXOAUMBIX Ul OTBETa HAa BOIPOC U JJIs peleHUs
3aj1auy;
BBIOMpPATh MH()OPMAIMIO M3 MCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATH3UPOBATH U
UHTEPIPETHPOBATH MHPOPMAITUIO Pa3IHYHBIX BUIOB U ()OPM IMIPEIICTABICHHS,
CTPYKTYpUPOBaTh HMH(OpMaIUIO, MNPEeACTaBIATh €€ B pasinyHbIX (opMax, HUIIOCTPUPOBATH
rpauYecKu;
OLIEHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie Kommynukamuehnwle Oelicmsusi, obecneuusaom chOpPMUPOBAHHOCMYb
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO0menue:
BOCIIPMHUMATh ¥ (OPMYJIMPOBATh CY)KJIEHHS B COOTBETCTBHHM C YCIOBUSMU U LIENIIMHU OOILEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS
10 XO/y pEeIIeHUs 3314, KOMMEHTHUPOBATh MOJYYCHHBIN PE3yIbTaT;
B XOJIe OOCYXIEeHHs 3aJlaBaTh BOIPOCHI MO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOIEeMbl, peraeMoi
3aJaud, BbICKa3blBaTh WJEH, HAIlEJICHHbIE HA TOUCK PpEIIEHUs; COMOCTABISATh CBOM CYXKJIEHHUS C
CYXJICHUSIMH JPYrUX YYaCTHUKOB JIHAaJora, OOHAPYXHBATh pa3IMuMe W CXOJCTBO IO3UIIHIA; B
KOPPEeKTHOH (popme hopMyaMpoBaTh pa3HOTIACHS, CBOU BO3PAXKEHUS;
NPEJCTaBIsATh  Pe3yJabTaThl  pEHIeHHUs  3aJauyd, DSKCIEpUMEHTa, HCCIIECJOBAHMS,  IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C Y4YETOM 3a7ay IMpe3eHTalud U O0COOEHHOCTEH
ayJIUTOPHUH.

CoTpyHHYECTBO:
MOHMMATh M HCIOJB30BAaTh MPEHMYIIECTBA KOMAaHAHONH M WHIUBUIYaJbHOW pabOTHI MPH pPEIICHUH
y4eOHBIX 3a/a4, TpPUHAMATh Iellb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOHM pabOThI, pacHpeAesaTh BUIbI paboT, JOroBapuUBaThCs, 00CYKIaTh MPOIECC U Pe3ysbTaT
paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYNMOBBIX (Gopmax paboThl (00CYykAeHHs, 0OOMEH MHEHH, «MO3TOBbIE IITYPMBI» U
UHbBIE); BBIMOJHATH CBOI 4YacTb PabOThl M KOOPAWHUPOBATH CBOM JACUCTBHUS C JIPYTMMHU UJICHAMHU
KOMaH[bI;, OICHWBATh KAadeCTBO CBOETO BKJaJa B OOMMUH TPOAYKT TIO KPUTEPHUSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.



3) Vuusepcanvhvie pezynsamuenwvie Oeiicmeus, obecneuugarom @GOpMuUposanue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranuszanus:

COCTaBJIATh IUIAH, AJITOPUTM peHIeHHs 3aJauyd, BBIOMpATh CHOCOO peleHUus ¢ y4&ToM
UMECIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb U KOPPEKTHPOBATH
BapHaHThI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTpOJIb:

BJIQJIeTh HaBbIKAMU I103HABAaTEIbHOU pedIeKCHH Kak OCO3HAHUS COBEpIIAeMbIX JEWCTBUH U
MBICIIUTENBHBIX MPOIECCOB, MX PE3yJIbTaTOB; BJIAIeTh CIOCO0AMH CAMOIPOBEPKH, CAMOKOHTPOJIIS
mpolecca U pe3yJsibTaTa pelieHusi MaTeMaTH4eCKON 3a/1auH;

NpPEBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4d, BHOCUTh KOPPEKTUBHI B
JeSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBISABJICHHBIX
TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa L€ U YCIOBHSM, OOBACHATH MPUYMHBI JOCTHKCHHUS HIU
HEJIOCTHKCHUS PE3yJbTaTOB JEATEIILHOCTH, HAXOAUTh OMIMOKY, JaBaTh OIEHKY HPHUOOpPEeTEHHOMY
OTIBITY.

NPEJMETHBIE PE3YJIbTATbBI

OcBoeHne y4yeOHOro Kypca «Anrebpa M Hadajga MaTEMAaTHYECKOrO aHaIM3a» Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUS [IOJDKHO OOECHEYMBATH JIOCTIDKCHHE CIEAYIOIIUX HPEJAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYUCICHUSA

OnepupoBaTb NOHSTHUSAMU: PALUOHAIBHOE U JCHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAas U
JecATUYHas APOOb, IPOLIEHTHI.

BrImonHATh apuMeTHIECKe OTepannuy ¢ palMoOHaIbHBIMU U JCHCTBUTEILHBIMHI YUCIIAMH.

BbinonHaTe npuOImkEHHBIC BBIYUCICHHUS, UCIIOJB3Ys IPaBHJIa OKPYIJICHUS, eNIaTh IPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUI.

OnepupoBaTh HOHATUSIMM: CTENEHb C I€JbIM IIOKa3aTeleM; CTaHAapTHas ¢opma 3alucH
JEHCTBUTENBHOTO YUCIA, KOPEHb HAaTYpaJlbHOM CTENEHU; UCIOIb30BaTh MOAXOAAIYI0 (popMy 3amucu
JENCTBUTENBHBIX YUCEN JUUIS PELICHMsI IPAKTUYECKUX 3a/1a4 U ITPEICTABICHHS JaHHBIX.

OnepupoBaTh MOHATUSMHU: CHUHYC, KOCMHYC M TAHT€HC IPOU3BOJIBHOTO YIJIa; MCIOJIb30BaTh
3aMuch MPOU3BOJIBHOTO YIjia yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHusI U HePaBEeHCTBA

OnepupoBaTh MNOHATHAMH: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; IIE€JOE, PpalUOHAIBHOE,
UppalMOHATIbHOE YpPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BeimonuaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUI u pemars
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeoOpa3oBaHus LENbIX, PALMOHATIBHBIX U UPPALMOHAIBHBIX BRIPAXKEHUH U peraThb
OCHOBHBI€ THUIIBI LIETIBIX, PAIIMOHATIBHBIX U HPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS M HEPABEHCTBA JJIs PEUICHMs MaTeMaTHMYECKHUX 3aJad MU 3ajad M3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MonenupoBaTh peajbHble CUTYallMM Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKEHHs, YpaBHEHUS,
HEPaBEHCTBA MO YCIOBUIO 3aJa4M, MCCIIEIOBATh MOCTPOEHHBIE MOJIEIN C MCIOJb30BaHUEM allapara
anreOpsl.

DyHKIUHN U TpadUKH

OnepupoBaTh MOHATUAMH: (QYHKIHUS, CIOCOOBI 3a1aHus (QYHKIMH, 00JacTh ONpeneNeHHus U
MHO’KECTBO 3HaU€HUN (QYyHKIUY, rpa@uK GyHKINH, B3aUMHO OOpaTHbIE (PYHKITUH.



OnepupoBaTh HNOHATHUSAMM: YETHOCTh W HEYETHOCTHh (DYHKLWHU, HYIH (YHKIMH, POMEKYTKH
3HAKOIOCTOSHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUs] yPaBHEHUH.

Ctpouth W uHTaTh TpaduKd JIMHEHWHOW (QYHKIMH, KBaIpaTHYHOW (PYHKIUH, CTEIICHHOU
(YHKLINU C LENBIM ITOKa3aTeNIeM.

Hcnonb3oBatek rpapuku GyHKIMHA U1 UCCIe10BaHMS IPOLECCOB M 3aBUCUMOCTEH MPH pellieHUH
3a1a4 M3 JAPYrHX Y4YeOHBIX IMPEIMETOB M PeajbHOM JKWU3HU; BBIpaXKaTh (HOpMyJaMH 3aBHUCHMOCTH
MEX]y BEJIMYMHAMHU.

Havyana mareMaTH4ecKoro aHajimu3a

OnepupoBaTh IMOHATUSAMH: IOCIEAOBAaTENbHOCTh, apU(MeTHUYecKas U TIeoMeTpudecKas
IIPOIPECCUHU.

OnepupoBaTh HOHATHAMU: OECKOHEUHO YOBIBAIOIIAs TI€OMETpHUYEcKas Iporpeccus, Cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUIECKOI MPOTPECCHH.

3agaBaTh 0CIE10BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcrnonb30BaTh CBOMCTBA IIOCIIEIOBATEIBHOCTEM U IMPOTPECCUM I PELICHUs PEaIbHBIX 3a1ad
IPUKJIAJHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, OIEPALIMH HAJ MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Ajs ONKUCaHUs PEabHbIX MPOLECCOB U
SBJICHUH, IIPU PEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATENbCTBO.

11 KJIACC

Yuciia ¥ BbIYHCICHUA

OnepupoBaTh MOHATHSMM: HaTypaJlbHOE, LIEJ0€ YWCIIO; MCHOJIb30BaTh MPU3HAKU AECIUMOCTU
LIEJIBIX YUCEJI, PAa3JIOKEHUE YHCIIa HA ITPOCThIE MHOKUTENM JUISl PELICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAIBHBIM [T0KA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, IeCATUYHBIE U HATYpaJbHbIC JIOTapu(MBI.

YpaBHeHHUsI M HEpABEHCTBA

[TpuMeHATH CBOWCTBA CTENEHU Ui NMPeoOpa30BaHUs BBIPAKEHMI; ONEPUPOBATH MOHATUSIMMU:
[I0OKa3aTeJIbHOE YPABHEHNWE M HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI ITOKA3aTEJIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

BoinonusaTe npeoOpa3oBaHus BEIpAKEHUH, COAEpKAIUX JIOTapU(PMBbL; ONIEPUPOBATH MOHITHIMHU:
Jorapu(pMHUECKOe YypaBHEHHE M HEPaBEHCTBO; pellaTb OCHOBHBIE THUIBlI JIOrapHPMHUUECKHX
YpaBHEHUH U HEPABEHCTB.

Haxonuts penieHus NpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMHU: CHCTEMAa JIMHEMHBIX YpaBHEHHH U €€ pelleHue; HCIO0Jb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUJIS PELLIECHUS IPAKTUYECKUX 3a4ay.

Haxomutes pemeHus NpoCTEMIINX CUCTEM M COBOKYNHOCTEH pPalMOHAIBHBIX YpPaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CUTYallUd Ha A3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPAaBHEHMS,
HEPaBEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEN0BATh ITIOCTPOECHHBIE MOJEIIH C UCIIOIb30BAHUEM
anmnapara ajireOpsl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUSAMU: TNepUoauYecKass QYHKIUS, TPOMEXYTKH MOHOTOHHOCTH (YHKIUH,
TOYKH HKCTpeMyMa (YHKIMH, HauOoJblllee M HaWMEHbIEe 3HAuYeHUS (YHKUUU Ha TPOMEXKYTKE;
MCIIOJIb30BATh UX VIS UCCIEN0BaHUS (QYHKIIMH, 3aJaHHOU IrpadUKOM.

OnepupoBatb MIOHATUSMH: rpaduku [I0Ka3aTeJIbHOM, J0rapuPpMHUUECKOM u
TPUTOHOMETPUUECKUX (DYHKIUH; H300pakaTh UX Ha KOOPAMHATHOM TUIOCKOCTH M HCIOJIb30BaTh JAJIS
peLICHUs] ypaBHEHUI U HEPABEHCTB.
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N300pakaTh Ha KOOPJMHATHON MJIOCKOCTU I'paUKU JIMHEHHBIX YPaBHEHUH U HCIIOJIB30BaTh UX
JUUISL pEIIEHUS] CUCTEMbI JIMHEUHBIX YPABHEHHUIM.

Hcnonws3oBark Tpaduku GYHKIUN IS MCCICIOBAHUS MPOIECCOB M 3aBUCUMOCTEH W3 IPYTHX
y4eOHBIX AUCLUIUINH.

Hayana maTreMaTH4ecKOro aHaIu3a

OnepupoBaTh MOHATHUAMHU: HeENpepblBHAs (YHKUMSA; MPOU3BOAHAS (YHKLMH; HCIIOIb30BaTh
reOMETPUYECKUI B (PU3UIECKHIA CMBICI TPOM3BOIHOM ISl PELICHUS 3a1ay.

HaxonuTe mnpou3BOAHbBIE 3IEMEHTApPHbIX (YHKUMH, BBIUUCIATHE MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh MPOM3BOAHYIO AJIS UCCIENOBaHUS (DYHKIMM HA MOHOTOHHOCTb M SKCTPEMYMBI,
NPUMEHSTH PE3yIbTaThl UCCIEAOBAHMS K TIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO U HAXOXACHUS HAWIYYIIEro PEUICHMs B NPUKIAJHBIX, B TOM
YHCJIE COUMATIbHO-3KOHOMUUYECKUX, 3a/1a4ax.

OnepupoBaTh NOHATUSAMM: NEpBOOOpa3Has M MHTErpayl; MOHUMATh TIE€OMETPUYECKUH MU
(du3nvecKuii CMbICT HHTETpaa.

Haxonute mnepBooOpa3Hble 3JIEMEHTApHbIX (YHKIUM; BBIYUCIATH HHTErpail 1o ¢opmysie
Herorona—Jleitbnuna.

Pemate mnpukiagHble 3a7add, B TOM YHUCIE COLMAIBHO-?KOHOMMYECKOIO M (PU3UYECKOTO
Xapaxkrepa, CpeICTBAMHA MaTEMATUYECKOr0 aHAJIA3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yucesl. PallioHabHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0i CTETIeHHN. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHs ¢ paluoHaIbHBIM MTOKA3aTENEM.
1 [TokazarenpHas pynkuus. [lokazarenapHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckre 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHIA 12 1
7 HarypanbHble u nensie ynucna 6
3 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Maremaruka: anreOpa ¥ Hayajla MAaTEMaTUYECKOTO aHalln3a, reoMeTpusi. Anredpa u
Hayvajza MaTeMaTH4ecKoro aHanumsa (B 2 gactsx), 10-11 kmacesl/ Yacts 1: Mopakosuy A.I°
Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; noa penakinueid Mopakosuya A.l'.,
OO01mecTBO ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO « 1Ol MHEMO3MHA »

* Maremaruka: anreOpa U Hayajla MATeMaTHYECKOT0 aHallu3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTU4ecKoro ananmsa (B 2 yactsx), 11 kmace/ Mopakosuu A.T'., CemeHOB
I1.B., Anexcannpona JI.A., Mapaaxaepa E.JI., AkunonepHoe o6mectBo «3nareascTBo
«IIpocBemenue»
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