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MNOACHUTEJBHASA 3AIINCKA

PaGouas nmporpamma yueOHOro Kypca «Anredpa u Havajia MaTEMaTUYECKOTO
aHanm3a» 0a3oBoro ypoBHs mis obydaronmuxcs 10 —11 kimaccoB pa3paboTaHa Ha
ocHOBe DeniepanbHOro rocy1apCTBEHHOr0 00pa30BaTEIbHOIO CTAHJAPTA CPETHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABIABISIEMBIX K MaTeMaTUYE€CKOMY OOpa30BaHMIO, M TPAAUIUNA POCCUUCKOTO
oOpa3oBanus. Peammsarusi mporpaMMbl oOecCIieYMBaeT OBJIAJACHUE KIFOUEBBHIMU
KOMIETEHIIUSIMHU, COCTABIISAIONIMMUA OCHOBY JJISI CAMOPA3BUTHSA M HEMPEPHIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIU U3YYEHUSA YYHEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTEeMaTHYECKOTO aHAIM3a» SIBJISICTCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOTPpaMME CTapIied MIKOJbI, IOCKOIBKY, C OJHOU
CTOPOHBI, OH oOOecleYnBaeT WHCTPYMCHTAIBbHYIO 0a3y I HW3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYyrol CTOPOHbI, GOPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalUXCsi Ha YpPOBHE, HEOOXOJIMMOM JJii OCBOCHUS
KypcoB WH(MOpPMATHKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIQJCBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM
HayKH, KOTopas (opMyIupyeT CBOM JOCTIKCHHS B MAaTEMaTHIECKOU opMme.

Kypc anreOpsl 1 Havyanm MaTeMaTHYECKOTO aHAIM3a 3aKJIabIBa€T OCHOBY JIJIst
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH H OOIIECTBEHHOM JKW3HH, ITO3BOJISCT
OPHUEHTHUPOBATHCS B COBPEMEHHBIX MHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJh30BaTh WX B MOBCEIHEBHOW XWM3HHW. B TOXe Bpems OBIaJICHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MaTeMaTHYECKUMU KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKIEHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBITIUICHHE. B X07¢ n3ydeHus
anreOppl W HavyaJl MaTeMaTUYeCKOro aHajiu3a B CTaplIed IIKOoJIe ydaluecs
MOJIYYatOT HOBBIM OMBIT PEMICHUS TMPUKIATHBIX 3aJa4, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJENIed PEabHBIX CHUTyalluid W WHTEPIpeTaluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TNpUMEpPaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TpHUpPOJAE, HAYKe W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEMaTUYECKUMH OTKPHITHUSIMHU U UX aBTOPaMH.

Kypc obnamaeT 3HAUYUTENBHBIM BOCHUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIA
peanu3yeTcsl Kak uyepe3 y4eOHbIH Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHUS, TaK W dYepe3 CHenupuKy y4eOHOH IesATSIBHOCTH,
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TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJKATEIbHON
KOHILIEHTPAI[MM BHUMAaHUs U OTBETCTBEHHOCTH 32 MOJYYEHHbIN PE3YJIbTAT.

B ocnoBe wmetoauku oOyueHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIKM3a JIKUT AeATENbHOCTHBIN NPUHLIMI 00yYEHUS.

CrpykTypa Kypca «Anredpa U Hayalla MAaTEMaTHYEeCKOTO aHaJIN3a) BKIIIOYAET
CIEAYIOIINE CONIEPKATEIbHO-METOAUYECKHE JIMHUM: «Yuciaa M BBIYUCICHUS,
«Dyakuun U rpadukmy, «YpaBHEHHMS W HepaBeHCTBa», «Hauama
MaTeMaTHYECKOro aHanusa», «MHo)kecTBa M JIOTMKa». Bce OCHOBHBIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO JOMOJHSS APYT APyra U MOCTEIEHHO
HAChIAsiCh HOBBIMH TeMaMHd M pasaenamu. J[aHHBII Kypc  SIBJSETCS
WHTErPAaTUBHBIM, TIOCKOJIbKY OOBEIUHSET B celde coJiepKaHUE HECKOJIbKUX
MaTEeMaTUYECKUX JUCHUIUIMH: anredpa, TPUroHOMETpUs, MaTEMaTUYECKUI aHAIIN3,
Teopusi MHOXkKecTB U Jp. [lo mMepe Toro kak yuwamiyecs OBJIaJEBalOT BCE OoJee
IMIMPOKUM MAaTEMAaTUYECKUM alIapaToM, Y HUX MOCJIEI0BaTEIbHO (GOPMUPYETCS U
COBEPULICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb PEATBHOU
CUTyalluM, TPUMEHSATh 3HAHUS, NOJyYCHHbIE B Kypce «Airedpa W Haydana
MaTEMaTUYECKOr0 aHaJIu3ay, IJIs PEelIEHUsI CaMOCTOSATEIbHO C(HOPMYIUPOBAHHOU
MaTEeMaTU4YEeCKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH NIOJyUYECHHBIN PE3yJIbTaT.

CopepkarenpHo-MeTOoaUYECKas JIMHAA «Hucna M BBIYMCIEHUS 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOM miKoJjie. B crapield mkone ocob0oe BHUMAHHE YACHSIETCS
(GOpPMUPOBAHMIO TPOYHBIX BBIYMCIUTENIBHBIX HAaBBIKOB, BKIIOYAIOMIMX B ce0s
UCIIOJIb30BaHUE PA3IMYHBIX (OpM 3amucu JEMCTBUTENBHOTO YHCIA, YMEHUE
pPaMOHAIIBHO BBINOJIHATH JCHCTBUS C HUMH, JelaTb NPUKUIKY, OLIEHUBATh
pesynbrar. OOyuyaromuecss MOJYy4YarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMHU, 3allMCaHHBIMM B CTaHAApTHOU (Qopme,
VICITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHUIA.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAIN3YETCS HA NPOTSHKEHUU BCETO
oOydeHHs] B CTaplield IIKOJIE, IOCKOJbKY B KaXXJOM pa3Jeiie IporpamMmbl
MPETYCMOTPEHO PEIIEHHWE COOTBETCTBYIOIIMX 3anad. OOyuaromuecs: OBIaJAeBalOT
pa3NMYHBIMM METOJAMU PELICHUS LEJNbIX, pPalMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMHUUECKHUX U  TPUTOHOMETPUYECKUX  ypaBHEHU,
HEPABEHCTB U UX cUcTeM. [1oydeHHbIe yMEHNs UCIIONB3YIOTCS IIPU UCCIIETIOBAHUH
(GyHKUMNA C TOMOILBIO MPOU3BOAHOM, PEHICHUH MPUKIAAHBIX 3aJad U 3a7ad Ha
HaxXOXKJEHUE HauOOJIBIIMX W HAUMEHBIIMX 3HauyeHUW QyHkuuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0d Takke (QOpMHUPOBAHUE YMEHUU
BBIMOJHATh pacdy€Tbl Mo (opmynaMm, MpeoOpa3oBaHUs LEJbIX, PalMOHAJIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKKE BBIPAKEHUH,
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COJepKalMX cTerneHu u Jjorapudmel. braromaps u3yueHuio anreOpandeckoro
Marepuana IMPOUCXOAUT  JayibHEWllee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpAaKTHOrO MBIIUICHUS Yy4aluxcsi, (OPMHUPYIOTCS HAaBBIKU JE€IyKTHUBHBIX
paccyxaeHudd, pabOTBl €  CHMBOJBHBIMH  (opMaMu,  MNPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB W HEPABEHCTB. Ajredpa
npemnaracT 3(PQGEeKTUBHBIE HMHCTPYMEHTBHI ISl PEIICHUS MPAKTHYECKHX U
€CTECTBEHHO-HAYYHBIX 3aJ]]a4, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
S3bIKA HAYKHU.

CopnepxarenpHo-MeToauueckass JuHUS «DyHKIMM W TpapuKu» TECHO
NeperuieTaeTcs ¢ APYruMHU JIMHUSAMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3a7aET
MOCJIEIOBATEIBHOCTb U3YUYCHUS MaTepHaia. N3yuenune CTENIEHHO,
MOKa3aTeJIbHOM, JOrapu(ppMUYECKON U TPUTOHOMETPUUYECKUX (PYHKIUHI, UX CBOMCTB
U rpadvKOB, UCIOJIb30BaHUE (PYHKIIUN NJIsl pelieHus 3a7ad U3 JPYruxX yueOHBIX
MPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTUYECKUM aHAJIU30M,
TaK M C pEUIeHUEM YpaBHEHHM M HepaBeHCTB. [lpu 3Tom OosbllIOE BHUMAHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3IMUHBIMUA BEJIMUMHAMU, HCCJIEAOBATh MOJy4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofep>KaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXkaTh 3aBUCUMOCTA MEXKIY BEIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, rpaduyeckoid u cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenpHasd nauHua «Hayana MareMaTHYecKOro aHalin3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a]ady,
JIOCTYITHBIX O0YYaroIUMCsl, Y KOTOPBIX MOSBIISETCS BO3MOXXHOCTh UCCIEA0BATh U
cTpouth Tpaduku (YHKIUN, OMpeneisTh HMX HauOOJbIINE W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH IUIOMAAn QUryp u OO0BEMBI TeN, HAXOAUTh CKOPOCTH H
yCKOpeHHusi TmporeccoB. JlaHHas colepxkaTenbHas JIUHUA OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHUSI MAaTeMaTHYECKUX MOJENEeN pealbHbIX CUTYalUi,
HAXOXKJEHUSl HAaWJy4ylIero peHieHUs B MPUKIATHBIX, B TOM YHUCJE COLUAIBHO-
HPKOHOMHUYECKHUX, 33Jauyax. 3HAaKOMCTBO C OCHOBaMM MaTE€MAaTHYECKOTO aHalu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMATILHO-IOTUUECKOTO U KPEaTUBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKd B Hayke, TEXHHKe M HcKyccTBe. OOywarouiyecss y3HAIOT O
BBIAAIOLIMXCSI pe3yibTaTaX, MOJYYEHHBIX B XOJI€ DPa3BUTHUS MATEMAaTUKH Kak
HayKH, U KX aBTOpax.

ConepxaTenbHO-MeToANYeCcKas JTIMHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  3JEMEHTAaM TEOPHUM  MHOXKECTB. T€OpETUKO-MHOXECTBEHHBIE
MPEACTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJBbHOW MAaTeMAaTHUKU W MPEIaraioT
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Haubosiee YHUBEPCATbHBIN SA3bIK, OOBEIMHSIIONINN BCE pa3aesbl MAaTEMAaTUKH U €€
IPUJIO)KEHUM, OHU CBA3BIBAIOT pa3HbIE MaTEeMATUYECKUE IAUCLMUILIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOXHOCTH IIKOJBHUKY MOHUMAaTh TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTUKH M HCHOJb30BaTh €ro i
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa W Hayala MaTeMaTHYECKOTO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaT€MaTHYECKOrO0  MOJEIHMPOBAaHUSA, KOTOpPbBIE IPU3BaHBI
c(OpMUPOBATH HABBIKU ITOCTPOECHUSI MOJIENIEN peabHbIX CUTYaLUil, HCCIEA0BAHNUS
TUX MOJEJIEH C IMOMOUIBIO ammapaTa aiaredpbl U MaTeMAaTHUYECKOTO aHajiu3a U
MHTEPHPETALNUN TOJyYEHHBIX PE3yNbTAaTOB. Takue 3aJaHus BIUIETEHBI B KaXIbIA
U3 Pa3JeNoB IPOrpaMMBbl, IOCKOJIBbKY BECh MaTepUal Kypca HIIMPOKO UCIONb3yeTCs
JUISL peIIeHUs] NIPUKIIAAHBIX 3a1ad. 1Ipu pemeHun peabHbIX MPAaKTUYECKUX 3a]1ad
yyanecs: pa3BUBAOT HaOJIIOATENbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCHOJIb30BaTh AaHAJIOIHI0, 0000IIaTh M KOHKPETHU3UPOBATH
npobnemy. JlesTeabHOCT MO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTCs B MPOIECCE M3YYEHHUs BCEX TeM Kypca «Airedpa u Havaia
MaTE€MaTHYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM mutaHe Ha HW3ydeHHE Kypca aireOpbl M Hadajl MaTeMaTHYeCKOIO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 4aca B Henento B 10 kimacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojia o0yuenusi — 170 gacos.
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COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa 1 BBIYUCTICHUSA

PannonanbHbie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, MPOIEHTHI,
OCCKOHEUHbIE  NEepUOAUYEecKue JApoou. ApudmMeruyeckue  omnepamuu ¢
palMoHANIBHBIMU YHUCTIAMU, IPEOOPa30BaHUS YUCIOBBIX BbhIpakeHU. [Ipumenenue
Ipo0ell U TPOLEHTOB ISl PEIICHUs] MPUKIAJHBIX 337a4 U3 Pa3IMYHbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

JlelicTBUTENbHBIE 4HWcha. PanuoHanbHbIE W HPPAUMOHAIBHBIE  YHCIIA.

Apudmernueckue ornepanudd ¢ JEeUCTBUTENbHBIMU 4uciamu. [IpubmmkEHHbIC

BBIYMCJICHUS, IPABUIIA OKPYTJICHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BIYMCICHUMN.

Crenenb ¢ 1uensiM  mnokazateneMm. CrangaptHas  ¢dopma  3amucu
JNEHUCTBUTENBLHOTO  4yMcia. Mcnonb3oBanue  monaxonsimied  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCEN JJISI PEUICHUS NPAKTHYECKUX 3a7a4 M MPEACTaBICHUS
JTAHHBIX.

ApubMeTudyeckiii  KOpeHb  HaTypaibHOM  creneHu.  JleictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCMHYC M TAHT'€HC YMCIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHBIE TPEOOPA3OBAHMS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKECHUM. OcHoBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHre, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pellIeHHME HEPaBEHCTBA.
Meton UHTEPBAJIOB.

Perenue 1nenbix u ApoOHO-palMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

PemieHre TpuroHOMETpUIECKUX YPABHEHUM.

[IprMeHeHnEe ypaBHEHNI U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4
W 3aJ1a4 U3 PA3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUH U rPapuKu

Oynkiysa, crnocoObl 3amaHus ¢yHkuuu. ['padux ¢dyskuuu. BzanmzO
oOpaTHbIe (PYHKITUH.

OO6uacTh onpeeneHus 1 MHOXKECTBO 3HaueHuM QyHkiuu. Hynu Qynkumu.
[TpomexxyTku 3HAKOTIOCTOSTHCTBA. YETHBIC M HEUETHBIE (DYHKITHH.

Cremnennast QyHKITUS ¢ HATYypaJIbHBIM M LIETBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpauK KOPHS 1-OW CTEIIECHH.
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TpuroHoMmerpuueckass OKPY>KHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GyHKIIUH YUCIIOBOTO apryMEHTa.

Havajia MaTeMaTHYeCKOIr0 aHAJIu3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIeI0BATEIbHOCTEH.
MOHOTOHHBIC ITOCIICAOBATCILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTPECCU. beckoHeuHO yObIBaromas
reomeTpudeckas nporpeccusi. CymMma 0€CKOHEYHO yOBIBAIOIIEH T'€OMETPUYECKON
nporpeccun. Dopmysia CIOXKHBIX MPOLEHTOB. VCNoOabp30BaHUE MPOTPECCUU IS
pelIeHus peajbHbIX 3a]1a4 MPUKIIAIHOTO XapakTepa.

MHoKecTBa U JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Oitnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapaTra Jjisi ONMUCAaHUS pPealbHBIX
MIPOIICCCOB U SBJICHUH, IIPH PEIICHUH 3aJ1a4 U3 IPYTUX YICOHBIX MTPEIMETOB.

Onpenenenue, TeopemMa, CIeJCTBUE, J0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BBIYUCICHUS

HartypansHabie u nensie yncna. [I[pu3sHaku 1eIMMOCTH HEIbIX YUCET.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIEHHU.

Jlorapu¢m uncna. JleciTUUHBIE U HATYPAJIbHBIE JTOTAPUPMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKEHUN, COAEPIKAIIUX JIOTAPUPMBI.

[IpeoOpa3oBaHue BBIPAKEHUHM, COJEP)KALIUX CTENEHU C PaLUOHAIBHBIM
MTOKa3aTENIEM.

IIprMepb! TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuyeckre ypaBHEHUS! 1 HEPABEHCTBA.

CucTteMbl TUHEWHBIX ypaBHEHU. PellleHre MPUKIAIHBIX 3a7a4 C MOMOUIbIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HayKu U peabHON
YKU3HU.

DyHKIUM U rPapuKu

Oyukius.  I[lepuonnueckne  ¢GyHkuuu. [IpomMexyTKM  MOHOTOHHOCTH
bynkuun. Makcumymbl 1 MUHUMYMBI GyHKuud. Haunbonbliee M HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

Tpuronomerpuueckne  (QyHKIMHA, WX CBOWCTBA MW  Tpaduxwu.

[Toka3zaTenbHas u norapupmuyeckas QyHKINH, UX CBOMCTBA U TpadUKH.
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Hcnonp3oBanue rpadukoB QYHKIMNA JJIs peIICHUS] yPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH [JII HWCCICIOBAHUS IPOIECCOB H
3aBHCHMOCTEH, KOTOphIE€ BO3HUKAIOT MPHU PEIICHUU 3a7a4 U3 APYTUX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hayana MmaTeMaTH4ecKOro aHaIM3a

HenpepoiBHble QyHKIIMKA. METO HHTEPBAJIOB /1JIsl PEIICHUSI HEPABEHCTB.

[IponsBonnas  ¢ynkuuu. [eomerpudecknii u  Qu3MUEeCKUid  CMBICIH
IIPOU3BOJHOM.

[IpousBoaHbie  dJeMEHTApHBIX  (QYHKIUNA.  DOpMyJbl  HAXOXKIACHUS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpumMeHeHue mpou3BOAHON K MCCIENOBAHUIO (DYHKIHMI HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HAaMMEHbLIEro 3HaYeHus1 GQyHKIUH Ha
OTpE3KE.

[IppuMeHeHne NPOU3BOAHOM I HAXOXKACHUSA HAWIY4dllero peELICHUs B
NPUKIAIHBIX 3aJa4yax, s ONpPEACNIEHUS CKOPOCTHM IIpolecca, 3aJaHHOIO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabnuiia nepBooOpa3HBIX.

WuTerpan, ero reoMeTpuyeckuid M (usmyeckuid cmbicil. Beruncinenue
uHTerpana no gopmyne Hetorona—JleliOnuna.
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IIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOTO Tmpenmera «MaTemarnkay JOJDKHO OOecrednBaTh
JOCTH)KEHUE HAa YPOBHE CPEITHETO O0IIEro o0pa3oBaHus CIEAYIONINX JINYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUS IMPOTpaMMbl y4eOHOTO TIpeaMeTa
«MareMaTnka» XapakTepUu3yrTCs:

['pasxtaHCKOE BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUU 00YYAOIIErocs KaKk aKTHBHOTO
M OTBETCTBEHHOIO 4Yj€Ha pPOCCHUUCKOrOo OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHHM,
npoLenyp TpaxkaaHcKoro ooOmiecTtBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJICUCTBOBATh C COLUHUAIBHBIMA MHCTAUTYTAMHU B COOTBETCTBHM C UX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatpruoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaxaaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPONIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IIEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSIM POCCUNUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM MIKOJIbI,
K HCIOJB30BAHUIO ATHUX JOCTHIXKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cepax
DKOHOMMKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OATUYECKOIO  MOBEICHUS,
CBSI3AHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DcTeTU4ecKOe BOCTUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peleHnH, paccyXIeHNN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYeCKWe 3HAHUA B
WHTEpecax 370poBoro u 6e3omacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBbIO (3/10pOBOE MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U

OTHbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUIX CHIOPTUBHO-03/I0POBUTEIBHOM
JESATEIIbHOCTBIO.

TpynoBoe BOCIIUTAHUE:
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TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; WHTEPECOM K
pasnuuHbIM  chepam  MpPOPECCHOHANBHONH  NEATEIHHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW W €€ TPUIIOKEHUSMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeld mpodeccnr ¥ peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHIO W
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJOTUYECKOE BOCITUTAHHUE:

Cc(OPMUPOBAHHOCTHIO SKOJOTHYECKOW KYyJIbTYphl, TOHUMAaHWUEM BIIASHUS
COLIMATbHO-PKOHOMUYECKUX TPOIIECCOB HAa COCTOSIHME MPUPOTHOU M COLMATHHON
Cpelpl, OCO3HaHHEM TJ00aTbHOTO  XapakTepa JKOJOTHYECKUX MpodieMm;
OpUCHTAIIMCH Ha NMPUMCHCHHE MATECMATHUYCCKUX 3HAHWH JUIS PEIICHUS 3a7ad B
o0JacTh OKpyKawIel Ccpepl, IUIAHUPOBAaHUS TIIOCTYIIKOB U OIEHKHA WX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbI.

[{leHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAykKH MW  OOIICCTBCHHOM IPAKTUKHA, IMOHUMaHHEM
MaTEeMaTHYECKOH HAyKW Kak cQepbl YeIOBEUeCKOH JICSTeNbHOCTH, JTaloB €€
pa3BUTHA W 3HAYMMOCTH IS Pa3BUTHS I[MBWJIW3ALNW; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMAaTHYECKOH KyJbTypOW KaK CpEICTBOM TIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATENBCKYIO AESITEIbHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PEe3yabTaThl OCBOCHHUS MPOrpaMMBbI Y4eOHOTO TpeaMeTa
«MaTtemaTunka» XapaKTepum3yrTCA OBNafieHNEM YHUBEPCANbHbIMMU
no3HasamesnbHbIMU OelicmeusaMU, YHUBEPCANbHbIMU  KOMMYHUKAMUBHbLIMU
delicms8usaMU, YHUBEPCAbHbIMU pe2ynamusHbeiMu delicmeusamu.

1)  Vuusepcanvnvie = nosmaeamenwvmvle  Oeiicmeus,  obecneyusarOm
Gdopmuposanue 06a308blX KOSHUMUBHLIX HNPOYECCO8 00yuaruwuxcsa (oceoenue
Memo008  NO3HAHUSL  OKPYIHCAOWe20  Mupa,  HpuMeHeHue  JIO2UYeCKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBble sTornueckue JeUCTBHUS:

e BBIBIISITh U XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHWW MEXKIY TMOHATUIMH; (HOPMYIUPOBATH
OTIpEJICICHNs]  TOHSATWW; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJlaccu(uKanuy, OCHOBAaHUA JUIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;
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e BOCIpPUHUMATH, (opmMyIUpoBaTH W  MPeoOpPa30OBHIBATH  CYKICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHbIC, €AMHUYHbIE, YACTHBIE U OOIIUE;
YCIIOBHBIE;

e BBIBISITH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeurss B (akTax, JAHHBIX, HAOMIOACHUSAX W YTBEPKIACHUSIX,
npemyiaraTh  KpUTEPUH U1 BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMN;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBECHHBIE
CY)KIEHUS 1 BBIBOJBL

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BHIOMpaTh Haubosee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBsie nccaenoBaTeIbLCKuUe JCHCTBUS:

e HCIIOJBH30BATh BOIMPOCH KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
0o0BeKTa, SBJICHHS, TPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO pPe3yIbTaTaM
MPOBENEHHOTO HAOJIONCHUS, WCCIEAOBAHMS, OIICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IMPOIECCA, A TAKXKE BBIJBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarnmei:

e BBIABISTH ACPUIUTH MHGOPMAIIMH, JTaHHBIX, HCOOXOIUMBIX I OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]a4H;

e BbIOMpaTh UH(POpPMAIMIO W3  HUCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETHPOBATH WH(DOpPMAIHIO
Pa3IMYHBIX BUJIOB U GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MH(GOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJLTIOCTPUPOBATH TpadUuecKH;
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e OILIEHHUBATH HAAEKHOCTD uH(bOpMaITHH 10 CaMOCTOSITEIILHO
c(hOPMYIUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie = KOMMYHUKAMUGHblE  OeliCmeus,  00ecnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCSL.

OOuieHue:

e BOCIpUHUMATH W (OPMYIHPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBHSIMHU M ICJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOO
TOYKY 3PCHHSI B YCTHBIX W IMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS II0
XOJy pEIICHUS 33/1a4l, KOMMEHTHPOBAThH ITOJTYyYEHHBIN pe3ysIbTaT;

e B X07¢ 00CYXXJICHHS 3a7aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
POOJIEMBI, pelIacMOM 3aJ1auH, BHICKAa3bIBaTh UCH, HAIICIICHHBIC Ha TIOUCK
pEIIeHUs; COTOCTaBIATh CBOM CYXICHHS C CYXICHUSIMH JPYTHX
YYaCTHHKOB JHaiora, OOHApYyXUBAaTh pa3Indue W CXOJICTBO IO3WIINMN; B
KOPPEKTHOU popme GopMyIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

e IMPEACTABIATH  PE3yJNbTAThl  PEUICHUS  3aJadd,  SKCIEPHUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CaMOCTOSITENIbBHO  BbIOMpaTh  opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

e TMOHWMATh ®  WCIOJB30BaTh  NPEHMYIIECTBA  KOMAHJAHOW U
WHUBUTyaJIbHON pabOThI pU pelICHUU yU4eOHBIX 3a/1a4; MPUHUMATD 11€JTb
COBMECTHOM JIESTEIBHOCTH, IUIAHUPOBATh OPTraHHU3aIMI0 COBMECTHOM
paboThI, pacpeAenaTh BUILI paboT, JOrOBAPUBATHLCS, 00CYKAATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e YYacTBOBATh B IPyMIoBbIX hopMax paboThl (00CykIeHMs, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI |
KOOPJIMHUPOBATh CBOM JICWCTBHS C JPYTUMH WICHAMH KOMAH]IbI;
OIICHMBATh KAa4YE€CTBO CBOETO BKJaJa B OOIIWH MPOMYKT TO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

3) YHueepcanvuvle  pecynamuenvie Oeticmausl, obecneuusaiom
Gdopmuposarue cMbICI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanusi:

COCTaBJISITH IJIaH, ITOPUTM PEIICHUS 33]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGpOpMaIUu.

CaMOKOHTpOJIb:

e BIIQJICTh HaBbIKAMHU IMO3HABATEJIbHOM pedieKcuu Kak OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA Ipolecca M
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;
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e MNPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIpH PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATCIBHOCTh HA OCHOBE HOBBIX
0OCTOATENBCTB, TAHHBIX, HAWJIEHHBIX OUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBHE pe3yJbTaTa I MU YCIOBHSM, OOBSICHITH
IIPUYUHBI TOCTHKCHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB JEATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTro Kypca «Anredpa U Havalla MaTeMaTHIEeCKOTO aHATH3a)»
Ha YpPOBHE CpeIHero oOIero oOpa3oBaHUs TOJDKHO O00ECTeunBaTh JOCTHIKCHUE
CIICAYIOIIMX TPEJAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

10 KJIACC

Yuciia 1 BIYUCICHUS

OnepupoBaTh TOHATUSAMM: PALUOHAIBHOE M JEHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

Bemonuate  apudmernyeckue — omepanud € palUMOHAIBHBIMU U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BoINoNHATh TPUOIMKEHHBIE BBIUUCIEHUS, UCIIONB3Ys MpaBujIa OKPYTJIeHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSMHU: CTEIEHb C LEJIBIM IIOKA3aTENEM; CTaHIapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4YMCA, KOPEHb HaTypalbHOM CTENECHH;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alHUCH IEHCTBUTENBHBIX YNCEN AJIs PEIICHUs
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC ¥ TAHI€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBLHOTO YIJla Yepe3 0OpaTHble TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palroOHAJIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoimonHsATe npeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAXKEHUM W pemarthb
TPUTOHOMETPUYECKUE YPABHEHHUS.

BrimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOXKEHM W  pellaTb OCHOBHBbIE THUIBI  LENbIX, PAlMOHATIBHBIX U
UPpaLMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JUJIS PELIECHUSI MAaTEMaTUYECKUX 3a]1a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.
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MognenupoBaTh peanbHblE CHUTyalldd Ha s3bIKE€ anredpbl, COCTABIATH
BBIPQKEHUS, YPABHEHMS, HEPABEHCTBA 110 YCIOBHIO 33Ja4yd, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM allapaTa ajareopsl.

DOyHKIUM U rPapuKu

OmnepupoBaTh MOHATUAMU: (YHKIHSA, CIOCOOBI 3aqaHus (QyHKIMH, 001acTh
OTNpEAENCHUS] M MHOXECTBO 3HAYeHUH QyHKIMH, Tpaduk (QYHKIHH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATHSAMH: YETHOCTh U HEYETHOCTh (PYHKUIUHU, HYJIH
(YHKLINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBate rpaduku GyHKIUN IS PELICHUS YpaBHEHHI.

CrtpouTs U 4uTaTh rpa@uKu TUHEHHON (QYHKINU, KBAAPATUYHON (PyHKIINH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpaduku (QyHKUMH Ui HCCIEAOBAaHUS IPOLECCOB U
3aBHUCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Hauana maTeMaTH4ecKOIro aHAIN3a

OnepupoBaTh TOHATUAMH: TOCIEAOBATEIBHOCTh, apupMeTHIeCKas u
reoMeTpHUYEcKast MPOrPEeCCHH.

OmnepupoBarh MOHATUSMH: OECKOHEUYHO YOBIBAIOIIAs TI€OMETpUYECcKas
porpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3aaBath MOCIE0BATENLHOCTH PA3INYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATEILHOCTEH U MPOTPECCUI TSI PELICHHUS
pealibHBIX 3aJa4 MPUKIaJHOTO XapaKTepa.

MHo:xecTBa ¥ JIOTHKA

OmneprpoBaTh NOHATUSMU: MHOYKECTBO, ONIEpaIMK HaJl MHOKECTBAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr A ONUCAHMS
peallbHbIX TPOIECCOB W SBICHUHM, MPU PEUICHUH 3aJad M3 JAPYTUX Y4eOHBIX
PEIMETOB.

OnepupoBaTb  NOHATUAMU:  ONpEAENEHUE,  TeopeMa,  CJIEACTBHUE,
JI0Ka3aTeIbCTBO.

11 KUIIACC

Yucjaa v BbIYUCIEHUA

OnepupoBaTh MOHATUSIMH: HATypaJIbHOE, LIE€JIOE€ YHUCIO; WCIOIb30BaTh
MPU3HAKU JIEJTUMOCTH LIEJIBIX YUCEJ, PA3JIOKEHUE YUCIIA HA MPOCThIE MHOKUTEIN
JUISL PEILIEHUs 3a/1a4.

OnepupoBaTh MOHATUEM: CTENEHD C PAIIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: Jorapudm uucia, AECATUYHBIC U HATypaJibHbIC

Jorapu@mel.
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YpaBHeHMs U HEPAaBEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHWM I NpeoOpa3oBaHUsS  BBIPAXKECHMIA;
OIIEpUpPOBAaTh TMOHATHUSAMM: IIOKA3aTEIbHOE YPaBHEHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI II0KA3aTEIBHBIX YPABHEHU U HEPABEHCTB.

BemonHsaTe npeoOpa3oBaHUs  BBIPAXKEHUH, COJEp)KALIUX JIOrapu(Msl;
ONEepPUPOBATH MOHATUAMHU: JIOTAPU(PMHUUECKOE YpaBHEHNUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPABHEHHI U HEPABEHCTB.

HaxonuTe pemeHns NPOCTEHUININX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUAMM: CUCTEMA JMHEHMHBIX YPABHEHUN U €€ PEILICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEVHBIX YPABHEHNUHN JUISl PEILICHUS] IPAKTUYECKHUX 3a/1a4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEW PAallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peaibHblE CUTyalldd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPDAXKECHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHMIO 3a/a4H,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM amnmapara aareOpsl

DOyHKUMU U TPAaPUKH

OnepupoBaTh MOHATUAMM: NepuoAUYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OnepupoBarh MOHATUAMH: TpadUKU NOKA3ATEIbHOH, JIorapu(pMu4ecKkon u
TPUTOHOMETPUUECKUX (QYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHHs] CUCTEMBI JIMHEHHBIX YPABHEHUM.

Hcnons3oBath rpadukd (QyHKIUH Ui  KCCIEIOBAHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIro aHAIM3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON AJIs pelIeHUs
3a/1ay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIUM, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIeI0BaHUS (PYHKIIMUM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOW3BOAHYIO IS HAXOXKIACHHS HAWJIY4IIEro pEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBarh MOHATHUSIMU: TE€pBOOOpa3Has U  MHTErpajig; MOHUMATh
TeOMETPUYECKUN U (PU3UIECKUN CMBICIT HHTETpaa.
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Haxonute mepBooOpas3HbIe 3JIEMEHTAPHBIX (DYHKIIMI; BBIUMUCISATH MHTETPAJ
o ¢popmyne Herorona—JleliOuuia.

Pemate mpuximamHbie 3a1a9d, B TOM YHCJIE COIUATBHO-YKOHOMUYECKOTO |
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIHN3a.
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TEMATUYECKOE NJ1IAHUPOBAHUE 10

KNACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpaMMbl Bcero Konrponeisre | Hpaxririeckiue o0pa3oBaTe/IbHbIE
padoTsbI padoThbI pecypest
MHokecTBa pallMOHaIbHbBIX U
1 JICHCTBUTENBbHBIX Yncell. PanmonanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oyukuuu ¥ rpaduku. CTeneHsb ¢ HeabM 6
MOKa3aTeiemM
3 ApudmeTrndeckuii KOpeHb N—OW CTEICHH. 13 1
WppatnmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyiibl
4 TPUTOHOMETPUU. T pUrOHOMETpUYECKHE 22 1
yYpaBHEHUS
5 [TocnenoBaTreapHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 00001IeHNE, CUCTEMATU3AITUS 3 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
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NOYPOYHOE N/IAHUPOBAHMUE 10

KNACC

Ne
n/u

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KouTpoJsbHbIe
padoThbI

IMpakTuyeckne
padoThbI

Jlara
HU3yYeHHUs

MHOXecTBO, Oniepalvy HaJ MHOKECTBAMHU.
Huarpammsl Ditiepa—BenHa

Pammmonansusie uncina. OOBIKHOBEHHBIE U
JIECATUYHBIC APOOH, TPOLICHTHI, 0ECKOHCYHBIC
MIePUOTUYECKHE TPOOH

Apudmernueckre onepanum ¢
palMOHABHBIMH YHCIaMH, IPEOOPa30BaHUs
YU CJIOBBIX BI)Ipa)KGHI/Iﬁ

[Tpumenenue 1pobeii 1 MPOLIEHTOB VIS
peleHus IPUKIAIHBIX 33]1a4 U3 Pa3IuIHbIX
OTpaciell 3HaHUM U peanbHOW KU3HU

[Tpumenenue 1pobeii 1 MPOLIEHTOB VIS
peleHus IPUKIAIHBIX 33/1a4 U3 Pa3IuIHBIX
OTpaciel 3HaHUW U peanbHOU KU3HU

JlericTBUTEeNbHBIC YHCIA. PaliioHaIbHEIE U
VMppalrOHaJIbHbIC YUCIIa

Apudmernueckue ornepauuu ¢
JeMCTBUTEIIbHBIMU YHACITaAMHU

[TpubnuxEHHBIC BRIYUCICHUS, IPABIIIA
OKpYTJICHUS, IPUKHJIKA U OLIEHKA PE3YyJIbTaTa
BBIYMCIIEHUN

ToxaecTBa ¥ TOXKIESCTBEHHBIE
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npeoOpa3oBaHUs

10 VYpaBHEHME, KOPEHb YPaBHEHUS
11 HepaBeHnctBo, perieHrue HepaBeHCTBa
12 Merton nHTEpBaAIOB
13 Pemienue niensix u ApoOHO-palMOHATbHBIX
YPaBHEHUI U HEPABEHCTB
KonTposnbnas padora no reme "MHoxecTBa
14 paLMOHANBHBIX U JEHCTBUTEIbHBIX YHCEIL.
PannonaibHbIe ypaBHEHUS U HEPABEHCTB"
15 OyHKIMS, CIOCOOBI 3aJaHMsI PYHKIIUH.
B3anmuo obparHbie HyHKIHN
I'paduk pynakimu. O6acTs onpenencHus 1
16 MHOX€eCTBO 3HaueHUH ¢pyHkuuu. Hymnn
¢yskun. [IpoMexyTku 3HaKOIOCTOSIHCTBA
17 YérHble 1 HEUETHBIC PYHKITIH
CrerneHs ¢ LeIpIM OKAa3aTEIEM.
18 CranpapTtHas popMma 3anucu
JNIEUCTBUTEIILHOTO UHCIIa
Hcnonb3oBanue noaxoasmient popmel 3anucu
19 JENCTBUTENBbHBIX YHCET ISl pELICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHHUS
JTAHHBIX
20 CrenenHast GyHKIUS C HATYPAIbHBIM U
1eNbIM nokaszateneM. E€ cBoiicTBa u rpadux
21 ApudmeTnueckuii KopeHb HaTypaJlbHON
CTETIEHU
» Apudmerndeckuii KOpeHb HATYPAIbHOM

CTCIICHU
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23

CgoiicTBa apu(hMETUUECKOTO KOPHS
HaTypaJlbHOM CTEIIEHU

24

CaolicTBa apru(METHIECCKOTO KOPHS
HATYpaJIbHOH CTETICHN

25

CgoiicTBa apu(hMETUUECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

26

JleiicTBus ¢ apuMETHISCKUMH KOPHIMH N—
OU CTEIleHU

27

JeticTBus ¢ apu(METHISCKUMHU KOPHSIMH N—
Oil CTENEHN

28

JleiicTBus ¢ apuMETHISCKUMH KOPHIMH N—
OU CTEIleH!

29

JeticTBus ¢ apu(METHISCKUMHU KOPHSIMH N—
Oil CTENEHN

30

JeticTBus ¢ apu(METHIECKUMHU KOPHIMH N—
Oif CTereHn

31

Pemenne nppannoHanbHbIX YPaBHEHUN U
HEPABECHCTB

32

Pemenne nppannoHanbHbIX YPaBHEHUN U
HEPABECHCTB

33

Penienne uppannoHaabHbIX YpaBHEHUH U
HEPABEHCTB

34

Pemenne nppanoHanbHbIX ypaBHEHUHN U
HEPaBEHCTB

35

Pemenne nppannoHanbHbIX YPaBHEHUN U
HEPABCHCTB

36

CoiicTBa 1 rpauk KOpHS N-0i CTENEHU

37

CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHH
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KonTponbHas padora no reme

18 "ApupmMeTrnuecKkuii KOpeHb N—Ol CTENEHH. |
HppanmonansHble ypaBHEHHS U
HepaBeHCTBA"

19 Cunyc, KOCUHYC ¥ TAHT'€HC YHCIIOBOTO |
aprymMeHTa

40 CuHyc, KOCUHYC U TAHTEHC YHCIIOBOTO |
aprymeHTa

A1 ApKCUHYC, apKKOCUHYC ¥ apKTaHT€HC |
YHUCJIOBOT'O apryMEHTa

0 ApKCUHYC, apKKOCUHYC 1 apKTaHT€HC |
YHUCJIOBOT'O apryMEHTa
TpuronomeTpuyeckas OKpyKHOCTb,

43 orpezieNieHue TPUTOHOMETPUUYECKUX (YHKITHI 1
YHUCJIOBOT'O apryMEHTa
TpuronomeTrpuydeckasi OKpy>KHOCTb,

44 onpeieNIeHuEe TPUTOHOMETPUIECKUX (DYHKITHI 1
YHICJIOBOIO apryMEHTa

45 OCHOBHBIE TPUTOHOMETpHUECKHUE (HOPMYIIbI 1

46 OcHOBHbIE TPUTOHOMETpHUECKHE (HOPMYIIBI 1

47 OCHOBHBIE TPUTOHOMETpHUECKHUE (HOPMYIIbI 1

48 OcHOBHbIE TPUTOHOMETpHUECKHE (HOPMYIIBI 1

49 [TpeobpazoBaHre TPUTOHOMETPUUECKUX |
BBIpAKEHU I

50 [IpeoOpazoBaHue TPUTOHOMETPHUIECKHIX |
BBIpKEHUI

51 [IpeoOpazoBaHme TPUTOHOMETPHUUECKHIX )
BBIPAKEHUN
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[IpeobpazoBaHre TPUTOHOMETPUUECKUX

52 . 1
BBIpKEHU I
53 [Ipeobpa3oBaHne TPUTOHOMETPUUECKHUX |
BbIpa)KEHU I
54 Pelienue TpUroHOMETPUYECKUX YpaBHEHUH 1
55 Pewienne TpuroHOMETPUYECKUX YPAaBHEHUN 1
56 Pelienue TpUroHOMETPUYECKUX YpaBHEHUH 1
57 Pemienne TpUroHOMETPUYECKNX YPaBHEHUN 1
58 Peuienne TpuroHoMeTpUUECKUX YpaBHEHUN 1
59 Peuienne TpuroHoMeTpUUECKUX YpaBHEHUN 1
Kontponbhas pabota no treme "dopmysisl
60 TPUTOHOMETPHUH. TpUroHOMETpUYECKHE 1
ypaBHEeHUS"
[locnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
61 nociueaoBarenbHocTell. MOHOTOHHbBIE 1
MOCJIEeI0BATENbHOCTH
Apudmernueckast U reoMeTpuyecKast
& nporpeccuu. Micnonp30BaHue nporpeccuu |
JUISL pEIIeHUs peabHbIX 3a]a4 MPUKIIATHOTO
Xapakrepa
beckoneuHo yObIBaroIIas reoMeTprIecKas
63 nporpeccusi. CyMMa 0€CKOHEYHO 1
yOBIBAIOIIEH TEOMETPHUUECKON MMPOTPECCUH
64 dopmyiia CIOKHBIX MPOLUEHTOB 1
65 dopMyiia CI0KHBIX IPOLICHTOB 1
O06006111EH1E, cCHUCTEMATH3AIAS 3HAHUN 3a
66 Kypc anreOpbl U Hadall MaTeMaTHYECKOTO 1

aganni3a 10 kimacca
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67 Wrorosas koHTpoJbHAs paboTa 1
O0001enue, cucTeMaTH3alKsI 3HaHUH 3a
68 KypcC aireOpbl ¥ Ha4ai MaTEMaTHYECKOTO 1
aHanuza 10 kacca
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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