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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yue6HOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaromuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOrO TOCYIapPCTBEHHOIO 00Pa30BaTENIBHOIO CTAHIAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYECKOMY OOpPa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHUSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JUUYHOCTU O0OYHAIOIIHXCSL.

HEJN U3YUYEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa v Hayaiga MaTeMaTHYE€CKOTO aHaln3a» SIBISETCS OJHUM W3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOOecHeYrMBaeT HHCTPYMEHTAJbHYIO 0a3y JUisi HU3YYeHHs] BCEX
€CTECTBEHHO-HAYUHBIX KYypCOB, a C APYroll CTOPOHBI, (OPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalluXCcsl Ha YpPOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB UWH(MOpPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllecsl OBJIaJeBalOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas GopMyJIUPYeT CBOU JOCTHXKEHUSI B MaTeMaTUUeCKou opme.

Kypc anreOpsl 1 Hauaa MaTeMaTUueCKOro aHajdn3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOMN XU3HU. B TOXXe Bpemsi OBJajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBAaET YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AlIUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyeT KpeaTUBHOE U KPUTHUYECKOE MBIIUICHUE. B x0/1€ n3yueHus
anreOppl M Havyajl MATEMaTUYECKOro aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEIEH pealbHbIX CHUTYyallM W WHTEpHpeTaluu
MOJYYCHHBIX  PEIICHWM, 3HAKOMSATCA C  MpUMEpPaMU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJEC, HAyKe U B MCKYCCTBE, C BBIJAOIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc obnamaer 3HAYNUTETBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIMA
peann3yeTcsi Kak 4epe3 y4eOHbIM maTepuan, CIoCOOCTBYIOMIUN (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4Yepe3 cheuuduky y4deOHOW AesITeIbHOCTH,
TpeOyrolen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOJIOJKUTETLHOM
KOHIICHTPAI[MM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3yIbTaT.



B ocnoBe wmetoauku oOydeHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIM3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

Ctpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTHYE€CKOTO aHaJIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOINYECKUE JUHUU: «Uucna W BBIYMCIECHUSY,
«Dynkuuun u rpadukuy, «YpaBHeHUST U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCcKoro aHanu3a», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUM HW3Y4YaroTCsd Ha MPOTSHKEHHHM JIBYX JIET
oOyd4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIOIHSIS JIPYT Ipyra v MOCTEHEHHO
HAChIasiCh HOBBIMM Te€MaMWU W pa3faenaMd. JlaHHBIA Kypc  SBISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIuHSET B ce0e coiep aHUe HECKOJIbKUX
MaTEMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHs], MAaTEMAaTUUECKUN aHau3,
Teopusit MHOKecTB U Jp. [lo mMepe Toro kak ydvammecs OBIaJeBalOT BCE Ooliee
HIMPOKUM MAaTEeMaTHUECKUM ammapaTroM, Y HUX MOCJIe0BaTeIbHO (HopMUpyeTcs u
COBEPIIECHCTBYETCS YMEHHME CTPOUTh MAaTEeMaTHYECKYK) MOJEIb PEaJbHOU
CUTYyalluM, TPUMEHATh 3HAHUA, NOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOr0 aHaJIU3ay, JJIs PEeUIEHUsI CaMOCTOSTENBHO CHOPMYIUPOBAHHON
MaTeMaTUYeCKOM 3aJ1auu, a 3aTEM UHTEPIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTar.

CopnepxaTenbHO-MeToOANYEeCKast TUHUA «Hucna v BBIYMCIEHUSD 3aBEpIIACT
(GbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose oco0oe BHUMAHHE YACISIETCS
(GOpMHPOBAaHUIO TMPOYHBIX BBIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pallMOHAJIbHO BBIMOJHATh JEUCTBUSL C HUMH, J€NaThb HNPUKUAKY, OLECHUBATH
pesynpTar. OOyuaromuecs TOJy4YarOT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEMCTBUM C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
UCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIECHUBAHUS YUCIOBBIX BBIPAXKEHUM.

Jlunust «YpaBHEHUS W HEPABEHCTBA» PEATU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJbKY B KaXJIOM pazjiene MpOorpaMMbl
MPEIyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIeBalOT
pPa3IMYHBIMM METOJIAMHU PEUICHUSI LEJbIX, PAlMOHAIBHBIX, HPPAIMOHAIIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE yMEHUS UCIIOJIb3YIOTCS IPH MCCIIEAOBAHUHI
GyHKIMNA C TTOMOIIBIO TTPOU3BOMHON, PENICHUH MPUKIAAHBIX 3a/ad U 3a7a4 Ha
HAaXOXXJE€HUE HauOONBIIMX W HAUMEHbIIUX 3HauyeHUW QyHkuuu. [lanHas
collep)KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (OopMUpOBaHHE YMEHHI
BBIMOJHATh pacuy€Tbl 1Mo ¢opMyniaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKECHUH,
COJEpKaIIMX CTeNeHu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOIWT  JaJbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U



a0CTPAaKTHOTO MBINIICHUS YyYaIuxcs, (OPMHUPYIOTCS HABBIKA JIETyKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QopMamH,  MPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PAaBEHCTB U HEPABEHCTB. AJjredpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
A3bIKa HAYKH.

CopepxarenpbHO-MeTOaMYeCKass JUHUAS «DyHKIMA W TpaduKm» TECHO
NeperuieTaeTcs ¢ APYruMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEIOBATEIBLHOCTD U3YUYCHUS MaTepuana. N3yuenue CTEIIEHHOM,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpadukoB, UCHoab30BaHUE (QYHKIMN [JIs PEIICHUs 3ajad U3 APYruxX y4eOHBIX
IPEIMETOB U PEAbHON U3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OoIblllOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMU 3aBUCHUMOCTU MEXKITY
pPa3IMYHBIMU BEJIMUMHAMU, HCCIEAOBaTh MOJy4YeHHbIe (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TON cojepKaTeIbHON JIMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
W HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMHU B
paznu4Hoi dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTUYECKHUX, TaK M MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX OOYYaroIUMCs, Y KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCJIENOBATh U
CTpouTh Tpaduku (PYHKIUH, ONpeAessITh HX HauOONbIINE U HAWUMEHBIINE
3HAQYCHUS, BBIYUCIATH UIOMAAu (GUuryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH W
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHUSI MATEMATHYECKHX MOJENIEeH pealbHbIX CUTYyalUi,
HaXO0XXJICHUS HAWIYYIIErO PEUICHUS B MPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
HPKOHOMHUYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHan3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIILICHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHKe U uckycctBe. OOywaromuecs y3HAIOT O
BBIJJAIONINXCST pe3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ PAa3BUTUS MATEMATHUKU Kak
HayKH, U KX aBTOpax.

CopeprkarenbHO-MeTOaMYECKas: TMHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
MPECTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MATEMATUKU W Mpejarator
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MAaTEMaTHYECKUE TUCLUIUIMHBI B €IUHOE



uenoe. 1loatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHUMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa m Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOPhIE IPU3BAHbI
copMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PealIbHBIX CUTYAallUl, UCCIIETOBAHHUS
3THX MOJEJIEd C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaiu3a u
WHTEPHPETALUN TOJYYSHHBIX PE3yNbTaToB. Takue 3ajaHusl BIUIETEHbI B KaXKIbIN
U3 pa3/iesioB MPOTrpaMMBbl, MOCKOJIBKY BECh MaTEpHUall Kypca HIMPOKO HUCIIOIb3YETCs
JUISL pelleHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 3a/1a4
yyaliyecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJb30BATh AHAJIOTHIO, 0000IAaTh U KOHKPETU3UPOBATh
npobiemy. [esarenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOTrO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOHOM miaHe Ha M3ydYeHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOIro
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a /iBa roga ooyuenust — 167 yacos.



COIAEPKXAHUE YYEBHOTI' O KYPCA

10 KITACC

Yucaa v BIYMCICHUA

PannonansHble uncna. OOBIKHOBEHHBIE U JE€CATUYHBIE JPOOHU, IMPOLIECHTHI,
OeCKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMoHaNIBHBIMU YHCIAMU, TPE00OpPa30BaHUSI YHCIIOBBIX BhIpakeHUH. [IpuMenenue
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEAJIbHOM KU3HU.

JelicTBuTenbHble yucla. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre omnepaudd € JEeWCTBUTENbHBIMU yuciaamu. [lpuOmmxEénnHbie
BBIYMCJICHUS, IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHU.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas  ¢opma  3anucu
JNEeUCTBUTEIBLHOTO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JAHHBIX.

ApudmMeTnueckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATyPaJIbHON CTEIICHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC,
aApKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHUE, KOpPEHb YypaBHEHUA. HepaBEeHCTBO, pellleHME HEPABEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix U JpoOHO-pallMOHABHBIX YPaBHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

PemieHre TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHnEe ypaBHEHH U HEPABEHCTB K PELICHUIO MAaTeMAaTHYECKHUX 3a1ad
W 3aJ1a4 U3 PA3JIMYHbIX 00J1aCTe HAYKH U PEATbHOU KU3HH.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amganus ¢GyHkuuu. ['paduk  dysknuu. B3aumHo
oOpaTHbIe (PYHKIUH.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm yskuuu.
[TpoMexyTKH 3HAKOIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHast pyHKIMS C HATypalbHBIM U IIENIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpPHS 1-OM CTEIEHHU.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.



Hauana MaTeMaTH4ecKOro aHajan3a

ITocnenoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEI0BATEIIbHOCTEH.
MOHOTOHHBIE TOCIEA0BATEIBHOCTH.

Apudmerrueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUUYECKOMN
nporpeccun. @opmylia CIOXKHBIX MNPOLEHTOB. VcCronp30BaHWE MpOrpeccuu s
pEIICHUS PeallbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoOXxecTBO, olepauuu HajJ MHOXkecTBamH. Jluarpammel OJilnepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi OMUCAaHUS pPeabHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MIPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.

11 KUIACC

Yucsia ¥ BbIYMCICHUS

Hartypanbuble u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM NOKa3aresneM. CBOKCTBA CTEICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHHS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEPKAITUX JIOTapU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIC yPaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHU. PellleHne MpUKIaIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPaBHEHUN.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBbHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu MU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyukius.  I[lepuonnueckne  QyHkumu. [IpomMexyTKM  MOHOTOHHOCTH
byHkuuu. MakcuMymbl 1 MUHUMYMBbI (QyHKUMUA. HaunOonbliiee u HauMeHbIIee
3HaYeHHe (PYHKIINU HA TIPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Ncnons3oBanue rpadukoB GyHKIMN I pelIeHUs YpaBHEHUN M JIMHEHHBIX
CUCTEM.



Wcnonp3oBanne rpadukoB (GYHKIUN IS HCCICIOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMpPHU PELICHUHM 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIIMH. MeTOI MIHTEPBAJIOB JUIsl PELICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomeTpuyeckuii U (QU3MYECKUNW  CMBICI
IIPOU3BOTHOM.

[TpousBoguble  3neMeHTapHbIX  QyHKiui.  DopMmysnsl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHMS U YACTHOTO (DYHKIHIA.

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 QyHKIUH Ha
OTpE3KE.

[IpumMeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIy4lIero pELICHUS B
IPUKIAJAHBIX 3aJadax, Uil OIpPENeNIeHUs CKOPOCTH IIpoLecca, 3aJaHHOTro
(bopmyoii unu rpaduKoMm.

[TepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurterpan, ero reoMeTpuyeckuid M (usmdyeckuid cmbicil. Beruncinenue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



INJIAHUPYEMBIE PE3YJIbTATDBI
OcBoenne ydeOHOTO TIpenMera «MareMaTtuka» JOJKHO O00eCIeuYnBaTh
JTOCTIKCHHUE Ha YPOBHE CPETHET0 00IIero 00pa30BaHUs CIASAYIOMINX JTUIYHOCTHBIX,
METaINpPEIMETHBIX U MPEJIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOR:

JINUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpamMMbl ydyeOHOTO MpeameTa
«MareMaTnka» XapaKTEpU3YIOTC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIEeCTBA, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TpakIaHCKOW UJICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIKEHUM B JPYTUX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHUM HAYKU U JAEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTU4eCcCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTHYECKUM aCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJisipHas buznyeckas aKTUBHOCTB); buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
NEATEIBHOCTBIO.

TpynoBoe BociuTaHUeE:
TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyabiM  chepam  TpoPECCHOHATBHON  NESITENbHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HAa MPOTSIKEHUU BCEU >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPaBICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJIOTHYECKON KYyJIbTYphl, TMMOHWUMAHHUEM BIIUSHHSI
COLIMAJIbHO-OKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOIHON M COIMATBHOM
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa SKOJOTHUYECKHX MpolJieM;
OpUEHTallMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM JJIs pelieHus 3aaad B
00JIaCTH  OKpY’)KArommel cpeapl, IUTAHUPOBAHUS IIOCTYNIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH I PA3BHTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOW KYJIbTYpOll KakK CPEICTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEAOBATENbCKYIO JIEITEIbHOCTh
WHUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOTPaMMbI YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeticmseusiMuU, YHUBEPCANbHbIMU PecYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvnvie = no3naeamenwvhvle  Oeticmsus,  obecnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 0Oyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarowe2o  Mupa,  NpUMEHeHUe  JI02UYECKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaATh CYIIECCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTIpEICNICHUs]  TOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MPOBOJAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (HOPMYIMpPOBaTH U  MPEOOPA3OBBIBATh  CYXKICHMUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;



e BBIBISITH  MaTEMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb ~ KpUTEPUM U BBIABICHUS  3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

e JIeJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIFOUEHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIHUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

e BbIOMpaTh cHoco0 pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIMI € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBeIe Hcce0BaTENIbCKUE NECTBUS:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpolIemMy,
yCTaHaBJIMBaThb HCKOMOE W  JaHHOe, (OpMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJBI TIO pe3yjIbTaTam
IPOBEAEHHOTO HAOIO/IEHUS, UCCIEOBaHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
IPEATOJIOKEHNS O €r0 Pa3BUTHUU B HOBBIX YCJIOBHSIX.

PaGoTa ¢ undopmarueii:

e BBIABIATH AeUIMTHI MHOOPMALIUM, JAHHBIX, HEOOXOJAUMBIX IIJIi OTBETa
Ha BONPOC U AJIA PEUICHUS 3a/1a4H;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PA3jMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMAIIUIO, IPEJICTABIATh €€ B Pa3au4HbIX (GopMax,
WTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvle KOMMYHUKAMUGHblE  Oelicmeus, 0becnevusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



OO01enue:

BOCIpUHUMATh H  (OPMYyIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /aBaTh IOSCHEHUS IO
XOJy pellieHus 3a7aui, KOMMEHTHUPOBATh ITOJYyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEeHM 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKJAEHUS C CYXICHUSMHU JPYTux
YYaCTHUKOB JHaiiora, oOHapyXUBaTh Pa3Id4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIACUsl, CBOU BO3PAXKECHHUS;
NPEACTaBIATh  pE3yJbTaTbl  PEIICHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAauu U 0COOEHHOCTEN ay JUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYINECTBA  KOMAaHIHOH U
WHIUBUTyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI PabOT, 10rOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHU,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

Yuusepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
CamoopraHu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJa/JeTh HAaBBIKAMM TIO3HABaTENIbHOM peQuieKCMM KaKk OCO3HAHUS
COBEPLIAEMBIX IEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca M
pe3yJibTaTa peleHUs] MaTEMaTUIEeCKOM 3a/1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B [JEATEIIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBLHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI
OcBoeHne yueOHOro Kypca «Anredpa U Hayajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE cCpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECrednBaTh JOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yJILTATOB:

10 KVIACC

Yuciia ¥ BIYHCICHUS

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BelmonHAT,  apupMETHYECKHEe ~ ONepalud € paldOHAIBHBIMH U
JNEWCTBUTEIBLHBIMU YUCIAMU.

BoimonuaTe npuOAMkEHHbBIE BBIYUCIIEHUS, UCIIOJB3YS MpaBUila OKPYTJICHHUS,
JienaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYUCICHU.

OnepupoBaTh MOHATHAMU: CTENEHb C LENBIM IOKA3aTeJIeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PeIEeHUS
IPaKTUYECKUX 3a]1a4 U NPEJCTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBHOTO YIJIA;
MCITI0JIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTIJla Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
GyHKLIMH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJNOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BeimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDQKEHW W  pelaTh OCHOBHBIE THIBI  LEJbIX, PAlUOHAIBHBIX U
VppalMOHAIbHbBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJISl PELIEHUSI MATEMAaTHYECKUX 3a]a4
¥ 3371a4 U3 Pa3IMYHBIX 00JacTel HAyKH U PeasIbHOM KU3HU.

MopnenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHIO 3aJadd, MCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DYyHKIUHN U TPAPUKH



OmnepupoBaTh MOHATHIAMH: (PYHKIIHS, CIIOCOOBI 3aMaHusl (QYyHKIUH, 00JIaCTh
ONpeleNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKIMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpatHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKIUN A peICHUS] YpaBHEHHI.

CtpouTh U 4nuTaTh TPaPUKU JTUHEHHON (QPYHKIIMH, KBAAPATUIHON (PYHKIUH,
CTENEHHON (PYHKIIMH C IIEJIBIM I10Ka3aTeIeM.

Hcnonp3oBate rpadpuku (QyHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U peanbHON
YKU3HH; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEX]ly BEJIMUYUHAMH.

Havana mareMaTH4ecKOro aHAJIN3a

OnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKast IPOTrPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollas Ie€OMETPUYECKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOLIEH r€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN TSI PEIIEHUS
peanbHbIX 33]a4 PUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEPALlUU HaJl MHOXKECTBAMHU.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELICHUM 33a4ad U3 APYTUX Y4YeOHbIX
IIPEIMETOB.

OnepupoBath  MOHATUSMHU: omnpeneneHre,  Teopema,  CIEICTBHUE,
J0Ka3aTeNbCTBO.

11 KUIACC

Yuciia ¥ BBIYUCICHUSA

OnepupoBaTh MNOHATUSMH: HATypaJIbHOE, LEJNOE YHCIO; HCIOJIb30BAThH
IIPU3HAKK JEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOXKUTEIN
JUIS PELIEHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBarth MOHATUSMU: JOrapu(p™M UHcla, IECATUYHbIE U HATypajbHbIE
Jorapu@mel.

YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoiicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
OIIEPUPOBATH IMOHATUSAMM: IIOKA3aTEIbHOC YpPAaBHEHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIC THUIIBbI [IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.



BemonusaTe mpeoOpa3oBaHHsl  BBIPAKEHUH, COAEpXKAIIUX Jorapudmsl;
ONEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pereHus npocTennuX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN U €€ DPEILCHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN [T PELICHUS IPAKTUYECKUX 3a4a4.

HaxoauTp pemreHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MognenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIDAXKECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBMUIO 3aJauy,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM arapara aareophl.

DOyHkuHuU U rpadpuku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH (YHKLUMH, TOUYKHM OHKCTpeMyMa (yHKUMH, HauOoibliee U
HauMeEHblllee 3HayeHuss (QYHKUUA Ha MPOMEXKYTKE; HCIOJIb30BaTh HX IS
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU MOKA3ATEIbHOH, JIOrapupMuU4ecKkoil u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM TMJIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUMN
Y WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPABHEHUM.

Wcnonp3oBath rpadpuku (QyHKUMHA JUIS  HCCIENOBAaHUS IMPOLECCOB U
3aBHCUMOCTEH U3 IPYruX yU4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh NOHATUSIMH: HENpEpbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIINH;
MCIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEAECHUS, HACTHOTO (DYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI HCCIe0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO ITpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATHSMHU: TEpBOOOpa3HAasT W  HHTErpall; TMOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxoauts mepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIUH; BBIUYUCISATH MHTETpall
no popmyne Herotona—Jleibuua.

Pemwars mpukiianHele 3a7adv, B TOM YHUCIE COLUAIBHO-JKOHOMHYECKOIO M
(u3MYECKOro XapakTepa, CpeACTBAMU MAaTEMAaTHYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoaunvecTBo yacoB DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM
Koutpoabunie Ipakruueckue (unppoBbie)
n/n NMPOrpamMMbl Bcero
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchl
MHokecTBa palMOHAJIBHBIX U
. bubnuorexa [IOK
1 JICUCTBUTEIIbHBIX Yncell. PalimoHanbHbIe 14 1
https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpapuku. CTeneHs ¢ MeIbiM 6 bubnuoreka [IOK
MOKa3aTeyieM https://m.edsoo.ru/1568aba3
3 ApudmeTnieckuii KOpeHb N—ON CTETICHHU. 18 1 bubmmoreka [JOK
WNppanroHainbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyJIbl
4 T I/II:“OZOMG un. TpuroHomeTpuyeckKue 22 1 bubmorexa HOK
P Thuu-1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocmemoBaTeIbHOCTH U MTPOTPECCHU 5 bubmorexa HOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 | bu6nunorexa LIOK
3HAHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
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11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
CreneHp ¢ palOHaIbHBIM MTOKA3aTEJIEM.
1 [TokazarenpHas ¢pynknus. [lokazarenbHbie 12 1 bubmorexa HOK
YHKHHA. https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaB:eHI/ISI u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckue QyHKIUU U UX
3 rpa(’pHKH TTpI/IFOHOMe q)IZ‘-IGCKI/Ie 9 1 bubmorexa LIOK
PatpHiet. Ip R https://m.edsoo.rw/f1 1 c4afd
HEpaBEHCTBA
. bubmuorexa [IOK
4 IT Bl 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
> Murerpar u ero npuveHeHus 9 https://m.edsoo.ru/f11c4afd
bubmmoreka IIOK
6 i 12 1
CHeremst ypasHeHiil https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
H 6
! ATYPAIBHBIC H NEIHHE THCIA https://m.edsoo.ru/f11c4afd
g IToBTOpenue, 00001IEHNE, CUCTEMATH3AIUS 13 ) bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

1
1.1

Ypcaa v BEIUUCICHUS

OnepupoBaTh NOHATHSAMM: PAaLMOHAIBHOE M ACHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI U JECSTHUYHAs APOOb, TPOLEHTHI

1.2

1.3

BemonHATE  apudMeTHdyeckue omepanud  C  PalUOHAIBHBIMH |
JEHUCTBUTEIBbHBIMY YUCIIaAMU

BbmonHATe  OpuOMMKEHHBIE  BBIYMCICHMS, HUCHONb3Yys  IpaBUia
OKpPYIJIEHUS, AEJIaTh IPUKHUJIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI

1.4

1.5

OnepupoBaTh MOHATUSAMH: CTEIIEHb C LIEJIBIM [10Ka3aTeIeM, CTaHJapTHas
¢dopma 3anucH EeHCTBUTEIBHOTO YHCIIA, KOPEHb HAaTYPaJbHON CTENEHU;
WCIOJI30BATh MOAXOMANIYI0 (POPMY 3aIUCH JEHCTBUTEIBHBIX YUCET JUIS
pelieHus NPaKTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHbBIX

OnepupoBaTh MOHATUSIMU: CHUHYC, KOCUHYC M TaHTE€HC MPOU3BOJILHOTO

yIia; MCIOJIb30BaTh 3allUCh MPOM3BOJBHOIO yrja dYepe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE (PYHKIIUU

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
palnoHaIbHOE, MppalMOHAIbHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

2.2

23

2.4

BoinonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUH U
pelaTbs TPHrOHOMETPUUECKNE YPABHEHUS

BbInonHATE MpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPAllMOHATIBHBIX
BBIPOKEHUII M pellaTh OCHOBHBIE THIBI IEJbIX, PAlMOHATIBHBIX H
HppalMOHAIIbHBIX YPAaBHEHUI U HEPABEHCTB

[IpumeHATh ypaBHEHMS U HEPABEHCTBA VISl PELICHHUS MATEMAaTUYECKUX
3a/1a4 W 3aJ1a4 U3 Pa3IuvIHbIX 00JacTel HAYKU U peabHOM KU3HU

2.5

3.1

MOI[CJ'II/IPOBaTB PCAIbHBIC CUTYAllUW Ha A3BIKC anre6pm, COCTaBJIATH
BBIPpAXCHUS, YPAaBHCHHA, HCPABCHCTBA IO YCIOBUIO 3aa4u, UCCIICA0BATh
MMOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUCM allriapara anre6pLI

@OyHKIUHN U TpapUKH
OmnepupoBaTh TOHATHAMU: (QYHKIMSA, CIOCOOBI 3agaHus (YHKIMH,

o0jacTb OmpeleleHuss MU MHOXKECTBO 3HaueHUM QYHKIUHM, Trpapuk
(GyHKIMHU, B3aUMHO OOpaTHBIC (PYHKITUH

3.2

OmnepupoBaTh HOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
(GYHKIMHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA

3.3

Hcnonws3oBath rpaduku GyHKIIAN U pellieHUsT ypaBHEHUH

3.4

Crpoutb W uyMTaTh TrpaduKU JMHEHHON (YHKIMM, KBaJApaTUYHON
(GyHKIMH, CTENEHHON (PYHKIIUH € IIeJIbIM IOKa3aTeneM

3.5

Wcnonp3oBath rpaduxu ¢GyHKIUE A7 HCCIENOBaHHS TPOLECCOB U




3aBUCUMOCTEH TPH PEUICHUHU 3a7ad U3 JPYTUX Y4eOHBIX NMPEIMETOB U
peaibHOM  JKM3HM, BBIpaXaTb (OpMyIaMH 3aBHUCHUMOCTH  MEXKIY
BEJIMYMHAMU

4 Hauana MaTemMaTH4yecKOro aHaamusa
41 OnepupoBarh TOHATUSMHU: TOCIEIOBATEILHOCTD, apupMETHYECKasT U
reoMeTpuyecKasl Iporpeccuu
OnepupoBarh TMOHATHUSAMH: OECKOHEUHO YOBIBAaroOIasi reoMeTphYecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIICH TE€OMETPUUYECCKOM
MpOrpeccuu
4.3 3amaBaTh MOCIEA0BATEIIPHOCTH PA3IMYHBIMK CIIOCOOAMH
44 Hcnons30Bark CBOMCTBA IOCIENOBATENBHOCTEH U INPOTPECCUd A
pellIeHHs peasIbHBIX 3aJ]a4 MPUKJIAIHOTO XapaKTepa
5 MHo>KecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEpaIlMy HaJl MHOKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Jisi  ONUCAaHMS
5.2 pealbHBIX TPOILIECCOB U SBJICHHM, MPU PEIICHUH 3aJad U3 JIPYTUX
y4eOHBIX MPEIMETOB
53 OnepupoBaTh  TNOHATUSIMHU:  OIpPEIEICHUE, TeopeMa,  CJEICTBHE,
JIOKa3aTeIbCTBO
11 KJIACC
Kona .
HpOBEpHEMOro IIpoBepsiembie HPe)IMeTHLIe pe3yJabTaThl 0CBOCHHSI OCHOBHOM
pesyanTaTa o0pa3oBaTe/ibHOI MPOrpaMMbl Cpe/lHero o01ero 0opa3oBaHus
1 Ywncita ¥ BEIYUCICHUS
OnepupoBaTh NMOHATUSIMU: HATypajabHOE, ILIEJI0€ YHCIIO; HUCIOJIb30BAThH
1.1 NPU3HAKU JEIMMOCTH WEJBIX YHCEN, PAa3l0KEHHE YHCIIa HAa TPOCTHIE
MHOXHUTENH JIJIs1 PeIIeHUs 3a7a4
1.2 OnepupoBaTh NOHITHEM: CTENEHB C PALIMOHATIBHBIM OKA3aTeleM
13 OnepupoBaTh  MOHATUSAMHU:  Jorapudm  UucCia, JECATHYHBIE U
HaTypaJIbHBIE JJOTapUPMBbI
2 YpaBHEHHUS M1 HEPABEHCTBA
[IpuMeHATh CBOWCTBA CTENMEHW JUIsI TPEOOpa3OBaHUS BBIPAKCHUH,
2.1 ONEpUPOBATh MOHATUAMH: IOKAa3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
periaTh OCHOBHBIE THITBI MOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BrimonHsaTe mpeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIUX JIOTapU(MBL;
2.2 OTIEpUPOBATH MOHITHIMHU: JIOTApU(PMUIECKOE YpaBHEHNUE U HEPABEHCTBO;
peliaTh OCHOBHBIE THIIBI JOrapu(PMHUECKUX YPaBHEHUH U HEPABCHCTB
2.3 Haxonuth penieHust npocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh TMOHATUSIMH: CHUCTEMa JIMHEHHBIX YpaBHEHUM U e
2.4 pelIeHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUM Ui PEIICHUS
MPaKTUYECKHUX 3a/1a4
25 Haxomuts  pemeHHs  IpOCTEHINIUX  CUCTEM U COBOKYIIHOCTEH

paloHaIbHBIX YPABHEHHUI U HEPABEHCTB




2.6

3.1

MogenupoBaTh peajbHbIE CHUTYallMM Ha S3BbIKE alreOpbl, COCTaBIATH
BBIPAKCHUS, YPABHEHHUS, HEPABEHCTBA M CHUCTEMBI 110 YCIIOBHIO 3ajauH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJENH C HCIOJIb30BaHMEM arrapara
anreOpsl

®dynkuum u rpaduku

OmnepupoBaTh NOHATHSAMHU: IEPHOANYECKAs (QYHKIUS, HPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMma (DyHKIIMH, HauOoOJbIee |
HauMeHbIllee 3HaYeHUs] (PYHKIMHM Ha NMPOMEXKYTKE; MCIOJIB30BaTh UX IS
uccien0BaHus (yHKIUH, 331aHHOM rpaguKomM

3.2

OnepupoBaTh MOHATUSAMH: TPAPHUKH TOKA3aTEIbHON, JIOTapUPMUUIECKON 1
TPUTOHOMETPUYECKUX (DYyHKIMH; WU300pakaTb MX Ha KOOPIMHATHOM
IJIOCKOCTH M UCIIOJIB30BATH UL PELICHUS] YPABHEHNUI U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOM IIOCKOCTH TpaduKH  JHHEHHBIX
YpaBHEHUI M WCIOIBb30BaTh MX JUIS PEUICHUS CHCTEMbI JIMHEHHBIX
YpaBHEHUU

34

Hcnonw3oBate Tpaduku GyHKUMNA A7 HCCIEAOBAHUS MPOLECCOB U
3aBUCUMOCTEHN U3 IPYTUX YYCOHBIX NUCIUILUIMH

Hauana MmaTremMaTudyeckoro anainza

4.1

OnepupoBaTb MOHATUSMH: HeENpepbiBHAs (YHKIUSA, [POU3BOJIHAA
(GYHKUMH; HCHOJB30BATH TI'€OMETPUYECKUH U (U3MYECKHH CMBICT
IIPOU3BOJHOM JUIs peLIEHUs 3a1a4

4.2

43

4.4

4.5

Haxoauth  mpou3BOJIHBIE  AJIEMEHTapHbIX  (DYHKUMN, BBIYUCISATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOT'O (PYHKLIUH

Hcnonb30BaTh MNPOM3BOJAHYIO U HUCCIElOBaHMS  (QyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMEI, IIPUMCHATE PE3YJIbTAThI UCCIICAOBAHNA K
MOCTPOCHHIO IPahuKOB

Hcnoap3oBaTh MPOU3BOAHYIO I HAXOXJICHUA HAWTYYIICTrO pCUICHUS B
IPUKJIAJIHBIX, B TOM YHCJIE COLIMATbHO-3KOHOMUYECKHUX, 3ajauax

OnepupoBaTh MOHATUAMU: MEpBOOOpa3Has W HWHTErpaj; IOHUMATh
reoMeTpUUYECKUN U (PU3NYECKUI CMBICT UHTErpajia

4.6

4.7

Haxoauth mnepBooOpa3zHble 3JIEMEHTapHbIX  (YHKIUM, BBIYUCISTDH
uHTerpai mno gopmyne Hetotona — JleiiOnura

Pemarp npukinaaHble 3a1aud, B TOM YHCIE COLUAIIBHO-DKOHOMUYECKOTO
U (U3UUECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucia v BBIYUCIICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECSATUYHBIE JAPOOH, IPOLEHTHI,
OeckOHEeuHble  MepuoAuuYeckue  ApoOu.  Apudmernyeckue  omepamuum ¢
1.1 palloOHaIbHBIMU YHCIaMU, [IPEOOpa30BaHUs YMCIIOBBIX BblpaxkeHWH. [IpumeHneHune
IpoOell U MPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 33734 M3 Pa3JIMYHBIX OTpaciel
3HAHUM U PEAIbHON KU3HU
JenictBuTenbHble  4yMcia.  PanMOHaJIbHbIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C ACUCTBUTEIbHbIMM uyuciaaMu. [IpulnmxéHnble
BBIUMCJIEHMS], TpaBUJIa OKPYIJIEHNUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtanmapTHas (opma 3amuc JeCTBUTENLHOTO
1.3 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu ASHCTBUTEIbHBIX YHCEN IS
pelIeHts MPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
1.4 Apudmernaeckuit KOpEHB HATypaJbHOH cTeneHu. J[eHcTBUsA ¢ apuMeTHIeCKUMU
KOPHSIMM HaTypaJbHOU CTEIICHH
15 CuHyC, KOCMHYC U TAaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHus
29 [TpeoGpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoBHbIE
) TPUTOHOMETpHUECKHUE (HOPMYJIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
WHTEPBAJIOB
24 Perenue nenbIx U IpoOHO-pAIIMOHAIBHBIX YPABHEHUH U HEPAaBEHCTB
2.5 Penienne nppannoHaabHbIX YPaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN
27 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a]a4d U 3a1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U peaIbHOM KU3HU
3 @yHKUIUHU U TpapUKU
31 Oynkuus, cnocoObl 3amanus (yskuuu. I'paduk ¢yHkumun. B3aummuo oOparHbIe
) byHKIMHA
39 Ob6nacte ompeneneHuss U MHOXeCTBO 3HaueHud ¢ynkuumn. Hymm dynkuun.
' [IpomexyTKH 3HAKONMOCTOSAHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU
33 CrenenHass (yHKUUS C HaTypaJbHBIM M IIeNIbIM IOKa3aTteneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-Oi CTETIEHU
34 Tpuronomerpudeckas OKpPYKHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKHX (YHKIIMHA
YHCJIOBOT'O apryMeHTa
4 Havana maTreMaTn4ecKoro aHaamsa
41 ITocnenoBaTeNbHOCTH, CHOCOOBLI 3aJaHusA ITociemoBaTelbHOCTEH. MOHOTOHHEIE
NOCJIE0BATENBHOCTH
4.2 ApudmeTrndeckass M TeOMETpUYecKash Tmporpeccud. beckoHedHO yObIBaromas




reomerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOIIEH TI'€OMETPHYECKOM
nporpeccuu. dopmysa CIOXHBIX NPOIEHTOB. Mcnoip30BaHHWE MPOrpeccuu s
pElIeHUs pealibHbIX 3aja4 MPUKIIATHOTO XapaKTepa

5 MHOxecCTBa U JIOTUKa
MHoxecTBO, omnepanuu Haj MHOxecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 IIpuMeHEeHnEe TEOPETUKO-MHOKECTBEHHOIO amnmnapara JUlsl OIMCAHMs PEabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTHX YUeOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTeIbCTBO
11 KUIIACC
Kona IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 Yucna v BIYUCICHUS
1.1 HarypanbHblie 1 neinbie ynucna. [Ipu3Haku 1eJIMMOCTH LENBIX YUCET
1.2 CreneHsb ¢ palmoHaIbHBIM NTOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm yucna. /lecaTnyabple U HATypajIbHbIE JOTapUPMBbI
2 YpaBHEHHsI U HEpABEHCTBA
2.1 IIpeoOpa3oBaHue BbIPAXKEHUN, COACPIKALIMX JIOrapU(MBI
29 [IpeoOpa3oBaHue BbIpAXKEHUN, COAECPIKAIIUX CTENIEHH C PAl[MOHAIBHBIM
MOoKa3areineM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokasaTenbHbIE ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 Cucremsl JmHveﬁHHx ypaBHeFHﬁ. Pemenune mnpuxmagHeIX 3agad ¢ MOMOUIBIO
CUCTEMBbI JINHEHHBIX YpaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPABHEHUI U HEPABEHCTB
o [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILIEHUI0 MaTEMaTHYECKHX 3a]a4
W 33/1a4 U3 pa3InYHbIX 00J1acTe HAYKH U pealbHOM KU3HU
3 OyHKIUH U TpapUKH
Oynkuus. Ilepuognueckue ¢yHkuuu. IIpomMeXyTKM MOHOTOHHOCTH (DYHKIHH.
3.1 MakcuMymbl 1 MUHUMYMbI (yHKUMd. HamGomnbiiee u HauMeHbllee 3HaYeHHE
(GYHKIHMU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [TokazarenbHas u morapudmuueckas QyHKINH, X CBOMCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB GyHKUMN AJIs pellIeHUs] YpaBHEHUH U IMHEWHBIX CUCTEM
UcnonwszoBanne rtpadukoB  PyHKIUNA U1 HUCCIAEAOBAHUS  MPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NpPU pEIIEHHHM 337ad U3 JAPYTHX Y4eOHBIX
MIPEIMETOB U pealIbHOM KU3HU
4 Hagana maTemMaTn4yeckoro aHanusa
4.1 HenpepsiBabie DyHKITMH. METOT HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [TpousBosanas pynkuuu. ['eomerprueckuii 1 GU3NIECKH CMBICI TPOU3BOIHOM
43 [TpousBoaHble 37MeMeHTapHBIX (yHKIMH. DOpMynbl HAXOXKAECHUS IPOU3BOIAHOM
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (YHKIIUN
4.4 [IpuMeHeHne TIPOM3BOAHOM K HCCIAEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTH M




4.5

4.6
4.7

sKcTpeMyMbl. HaxoxkieHne HauOOJNBIIEro U HAMMEHBIIETo 3HA4YCeHUsS (YHKIUU Ha
OTpe3Ke

[IpumeHeHne NpoOU3BOAHOMN ISl HAXOXK/IEHUS HAWTYYIIEero PelleHHs B MPUKIIAIHbBIX
3aadax, s ONpeIeNeHHs CKOPOCTH TpoIlecca, 3aJaHHOTO (QOopMysol wuim
rpadgukom

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

HHuterpai, ero reomeTpuieckuii 1 pu3nUecKuii CMBICII. BBIYuciieHre HHTerpaja mo
dbopmyiie Hetotona — Jleitbnuia



IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePsSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpedOBaHMS o0pa3oBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, alrOpUTMaMU peElICHUs 3ajady;
yMeHHe (opMyIHpoBaTH M OMNEPUPOBATH MOHATUSMU: OIpEAETICHUE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, IMPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYITUPOBKU; MPUMEHSATH UX; YMEHUE (OPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIb30BaTh METOJI MaTeMaTUYeCKOW WHIYKLUU;
IPOBOAMTH  JIOKA3aTEJIbHBbIE PACCYX ACHHUS MpPU pPEIICHUU 3ajad,
1 OLICHUBATh  JIOTMYECKYIO0  IPaBUJIBHOCTb  PACCYKJICHUW; YMEHHE
ONEpUpPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM
anmnapar Juis OMCaHUs pealbHbIX MPOLECCOB U ABJICHUN U IPU PELICHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYruX Y4eOHbIX MpPEeIMETOB; YMEHHE
OTIepHPOBATH MOHATUSMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU
crocobaMu; UCIOJIb30BaTh rpadbl MpU PELISHUH 3a/1a4

YMeHne onepupoBaTh MOHATHSMU: HATYpaIbHOE YHCIIO, IEJI0€ YHCIIO,
CTEIEHb C LENbIM MTOKa3aTelieM, KOPEHb HaTypajJbHON CTENEHH, CTEIIEHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICUCTBUTEIIHHBIM
nokasareneM, Jiorapudm 4UHCIA, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJILHOTO YHCJA, OCTAaTOK [0 MOJIYJIIO, PalMOHAIBHOE YHCIIO,
UppPALMOHATIBHOE  YHUCJIO, MHOXECTBA  HaTypajbHBIX, HENbIX,
paHI/IOHaJ'II)HBIX, I[CflCTBI/ITCJIBHBIX YUCCII, YMGHI/IC HUCIIOJIB30BAThH
MPU3HAKU JIETMMOCTH, HAUMEHBIINNA OOIIM AETUTEeNh ¥ HauMeHbIee
oO1ee KpaTHOE, aNrOpuT™M EBKIIMIA MpU pelIeHnH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3UIIMOHHBIMA ~ CHUCTEMaMH  CYHCIICHHS;  YMEHHE
BBIITOJIHATH BBIYHUCIICHUC 3Ha‘IeHI/II>'I nu Hp606pa3OBaHI/I$I BI)Ipa)KeHI/II\/’I CcO
) CTCHeH}IMI/IU u Jorapudmamu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBHBIX
BI)Ipa)KeHI/II/I; YMeHI/Ie OHepI/IpOBaTI) MHNOHATHUAMU:. TIOCICIOBATCIBHOCTD,
apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHEeYHO yOBIBaoIIasi TeoMEeTpUUYecKass TMPOTPeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONepupoBaTh TMOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell (reoMeTpuueckas,
TPUTOHOMETpHUUYECKass W  anreOpanyeckas); yMETb IPOH3BOJIUTH
apupMeTUYECKHe JECUCTBUS C KOMIUICKCHBIMA YHCJIaMH; TPUBOIUTH
HpI/IMepBI HNCITIOJIBb30BAaHUS KOMIIJICKCHBIX YHUCCII, OHCpHpOBaTL
NOHATUSIMHA: MaTpuma 2xX2 u 3X3, omnpenenureslb  MaTpHIbL,
FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI OHpeI[eJII/ITCJISI

3 YMeHune omnepupoBaTh MOHATUSMU: PAlMOHAJIbHBIC, HWPpPALMOHAIIbHBIE,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUUECKHE




ypaBHEHUS M HEPABEHCTBA, HMX CHUCTEMbl; YMEHHUE OIEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PaBHOCHIBHOCTH
YpaBHEHUW, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEPaBEHCTBA W CHUCTEMBbI C IOMOINBIO PA3IMYHBIX MPUEMOB; pEIIAThH
YpaBHEHHs, HEPABEHCTBA U CHCTEMbl C MApaMeTpOM; MPUMEHSThH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI /I PEUICHUS MAaTeMaTHYEeCKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKLUS, 4YETHOCTh (DYHKIMH,
HNEPUOIMYHOCTD (PYHKIUH, OrpPaHMYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKUIMH, 3KCTpeMyM (GYHKIMHU, HAUOOJbIlIee M HAUMEHbIIEe 3HAYEHUS
(GYHKIHMU Ha TPOMEXYTKE, HeMpepbIBHAS (YHKIIHS, aCHMIITOTHI Ipaduka
GbyHKUMY, epBas U BTOpas NPOU3BOJHAS (YHKLUHU, T€OMETPUYECKUNA U
¢u3nveckuii CMBICT TPOM3BOJHOM, NEpBOOOpa3Hasi, OINpPeAeIEHHBIN
UHTErpajl; YMEHHME HaXOJIUTh ACUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUSA, YacTHOIO U
KOMIIO3ULIUN (YHKLUH, HAXOJUTh YpPaBHEHHE KacaTebHOM K Tpaduky
(GYHKIMW; yMEHUE HAaXOOUTh MPOW3BOIHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCMOJIb30BATh MPOU3BOAHYIO M HCCIENOBaHMUS (PYHKLUH,
HaXOJIUTh HAWOOJbIIME M HAUMEHBINIWE 3HAUYCHUS (QYHKIUH; CTPOHTH
rpaMKu MHOTOWIEHOB C HCIOJb30BAHUEM ammapara MaTeMaTHYecKOro
aHaIM3a; MPUMEHATh NPOU3BOAHYIO Ul HAXOXACHUS HaWIydIlEro
pelIeHnss B NPUKJIAJHBIX, B TOM YHUCIE COLHUAIBbHO-DKOHOMHYECKHUX U
(bU3HYEeCKUX 3a/layax; HaXOIUTh TUIOMIAJAN U 00bEMBI (PUTYP C TTOMOIIBIO
MHTETpasla; MPUBOAUTH INPHUMEPBl MATEMAaTUYECKOTO MOJEIMPOBAHUS C
MOMOUIbIO AU PepeHInaNbHbIX YPABHEHUN

YMenue onepupoBaTh NOHATUAMHU: Tpaduk QYHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIMUSA (QyHKUUH, JTuHeWHas (YHKIMSA, KBaJpaTHUHAS
byHKIMS, panroHanbHas byHKIMS, CTEIIEHHAas byHKIMA,
TPUTrOHOMETpUUYEeCKHe  (yHKIMHM, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHass W Jiorapupmuueckas (yHKUIHUU; YMEHHUE
CTpOUTh TpadUKU H3YyYEHHBIX (YHKIMH, BBHINOJIHATH MPEOOpazoBaHMS
rpadukoB GyHKIUH, UCHOIB30BaTh I'padUKH AJIs U3YUEHHS TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHuH 3a7ay U3 APYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peasibHOM KU3HU; BhIpaxaTh (OpMyIaMH 3aBUCUMOCTH MEXKIY
BEIMYMHAMU; UCIIOJIB30BaTh CBOMCTBA W TpapuKd QYHKUMH JUIs
pellleHns] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOOPAWMHATHOM IIOCKOCTM MHOJKECTBA PEIIEHUN YpaBHEHMH,
HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3a/laud pa3HbIX TUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JABUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 337a4l U3 00JacTH YIpPaBJICHUS JIMUHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABIIATH BBIPAXKEHUS, YpaBHEHHs, HEPaBEHCTBA M HX
CUCTEMBI IIO YCJIOBHIO 33/1aud, MCCIEN0BATh IIOJyYEHHOE pEIICHHE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHME MOJEINPOBAThH
peasIbHbIE CUTYyallMM Ha SI3bIKE MAaTEMATHUKH; COCTAaBJISATh BBIPAXKECHHS,
YpPaBHEHUsI, HEPAaBEHCTBA M HX CHUCTEMbl MO YCJIOBHIO 33Jla4H,
UCCIIE0BaTh IOCTPOEHHBIE MOJEIM C HCIOJb30BaHHUEM aIlmapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIA Pe3yIbTaT

YMeHne onepupoBath MOHATHIMH: cpeiHee apumMeTnyeckoe, Meanana,




HauOonpIllee ¥  HAWMEHbIIEEe 3HAYEHUs, pa3Max, JHCIEpCHus,
CTaHJAapTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yYMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HMH(GOPMAIHMIO, TMPEACTABICHHYI0 B Talnuuax, Ha
JIuarpamMMax, rpaukax, OTpakarollylo CBOWCTBA PEalbHBIX MTPOIECCOB U
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCIIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4Yeckux METOJ0B W  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIE HAONIOACHUS C TOMOINBIO JUarpamMm
paccenBaHys U JINHEWHOU perpeccuu

YMeHue OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHME BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; HPUMEHSTH
GopMyJIbl CIIOKEHUSI M YMHOXEHHs BEpOATHOCTEH, (hopMyiy MOJIHON
BEPOSTHOCTH, (popmyiry bepHyium, komOuHATOpHBIE PaKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpOBAThH
NOHATUSMH: CIIydaiiHas BEJNWYHMHA, paclpeleiecHue BepOsSTHOCTEH,
MaTeMaTHYeCKoe O)KHUJaHHWe, AMCIEpCUss U CTaHIApTHOE OTKIIOHEHUE
CIlydaliHOW BENMYWHBI, (QYHKIHMHA paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE UCIOIb30BaTh CBOWCTBA M3YUYCHHBIX pPACIpENeNCHUH IS
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METO/ABI BBHIOOPOYHBIX HCCICAOBAaHUI; YMEHHE TPHUBOIAUTH IPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBIICHHUSX; YMEHHE OTIEpUPOBATh TOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YHMCIO TepecTaHOBOK; OmHOM HbloTOHA; ymeHHe
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUSI IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pEabHBIX  COOBITHIA; COCTaBJISATh
BEPOSITHOCTHYIO MOJIENTb 1 MHTEPIPETUPOBATH MOJTYUYCHHBIH PEe3yIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH YOI,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJ, CKPEIIMBAIOLIUECS IPSMBIE,
MapaJuIEIbHOCTh U NEPHEHAUKYJISAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MPSMBIMH, YTrOJI MEXIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU O IUIOCKOCTH, PACCTOSTHUE MEXKAY
MPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMHM; YMEHUE HUCIIOIb30BATh MPH
pelIeHNH 3aJad U3yueHHbIE (PAKTHI M TEOpeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H
BEJINYMH, PEIIATh CBSA3aHHBIE C HUMHU IPAKTUYECKHE 3a/1a41

10

YMeHue onepupoBaTh MOHATUSIMH: IHIOMAAL (UTYPHI, 00bEM (QUTYDHI,
MHOI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUHCHUC MHOI'OI'paHHHKA,
KyO, mapajuiefienunen, Npu3Ma, NUpaMuaa, (urypa M MOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomans chepsl, 1mIomnaib
MOBEPXHOCTU TNHPaMH[bI, TPU3MBIL, KOHycCa, IMIWHApa, 00BEM Kyoa,
NPSMOYTOJIBHOTO TapaJIeNienuIea, MUPaMUIbl, TPU3MBL, IHIIMH/pA,
KOHYca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHHUs KOHYca U IWIMHIPA,
napajyielbHbIe OCH WM OCHOBAaHMIO, CEUYCHHE Imapa, IUIOCKOCTD,
Kacaromasicss cdepbl, MUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEYCHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MMOBEPXHOCTH
BpalllCcHUA, UX CCUCHM, B TOM YHCJIC C IIOMOIIBLIO 3JICKTPOHHLIX CPCACTB,




11

YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
dbopMyIIMpOBaTh OMpEENICHUs U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBax W MpH3HAKaX reOMETPHUYECKUX (UTyp, 000CHOBBIBATH WU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuioo Quryp mo
pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
MIOCTPOEHUS

YMeHue OnepupoBaTh TOHSATHSAMH: JBW)KCHHE B IPOCTPAHCTBE,
napajieNIbHbIA MEPeHOC, CUMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHWe MOM00MSA, TOMOO0HBIE (QUTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
OpU PEUICHWW 3a/1a4; HAXOAWUTh TEOMETPUYECKHE BEJIMYHMHBI (JIMHA,
yroi, IUIOIaab, OOBEM) MPU pPEUICHHM 3a1a4 W3 APYTruX Y4YeOHBIX
NPEIMETOB U U3 PEaTbHOMN KU3HU; YMEHHE BBIYUCISTH T€OMETPUIECCKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAAb, OOBEM, IUIOIIA[b IMOBEPXHOCTH),
UCTIONB3Ysl M3Y4YeHHBIE (HOPMYJBI M METOABI, B TOM 4YHCJE: IUIOMIAIb
MOBEPXHOCTU MUPAMHUIbI, TIPU3MbI, KOHYCA, IWIMHAPA, TUIOMAAb ChEpHI;
00BbEM Ky0a, IpSMOYTOJIbHOTO MapajuleienuIesa, MUpaMuibl, IPU3MBI,
IWINHIPA, KOHycCa, IIapa; YMEHUE HAXOIUTh OTHOIICHHE OOBEMOB
noJ00HBIX (uryp
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YMeHue onepupoBath NOHATHAMU: TPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPIUHATHI TOYKU, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE TIPOW3BEACHHUE, YIOJ MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ
JUIS peIIeHWsl TEOMETPUYECKMX 3a7ad W 3a7ad JAPYruX YYeOHbBIX
peIMETOB

13

YMenue BbIOMpaTh NOAXOMALIMM METOJ Uil pelIeHHs] 3ajauu;
[IOHUMAHUE 3HAYUMOCTH MATeMaTUKA B U3YYCHUU MPUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUH; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAMTH
IIPUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHWCKOM W  MHUPOBOU
MaTEeMaTU4YeCKOU HayKH




INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEell
12 Panmonaneubie  uncna. OOBIKHOBEHHBIE U JECSITHYHBIC JIPOOH, TIPOIEHTHI,
) OCCKOHEYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmernaeckuit KOpeHb HaTypaJlbHOW cTeneHu. JIeMcTBus ¢ apupMETHIECCKUMHU
KOPHSIMH HATypaJIbHOU CTCTICHH
14 Crenens ¢ 1enbIM nokazatenem. CTeneHb ¢ paloHalbHBIM nokasareneM. CBoicTBa
CTETCHH
15 CuHyC, KOCMHYC W TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApPKTAaHIE€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudm uyncna. [lecaTnyHbple U HATypaJIbHbIEC JOTapUPMBbI
HeiictButenpuble  uyucia. ApudMeTHYECKHe Olepaluu C JAeWCTBUTEIbHBIMU
1.7 guciamu. [IpubnmxEHHbIC BRIYUCICHUS, PABUIa OKPYTJICHUS, IPUKUAIKA M OI[CHKA
pe3ylibTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanHue BhIpaXKEHUN
1.9 KommiekcHbie uncna
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [{enbie u IPOOHO-pALIMOHANBHBIE YPAaBHEHHS
2.2 HppaunroHaibHble YpaBHEHUS
2.3 TpuroHOMEeTpHUYECKUE YPAaBHEHUS
24 [TokazarenbHble U TorapupMUUYECKUe ypaBHEHHS
2.5 [lenbie u poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEPaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKue HEpaBEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Matpuia cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIHH U TpaduKu
31 @ynkuus, crnocoObl 3amanus ¢(yHkuuu. I'padpuk Gynkumu. B3anMHO oOpaTHBIE
) bynkumnn. Yéraple n Heu€THBIC QyHKIMH. [lepuoanieckue GyHKIMH
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHud ¢yHkiuu. Hynmu dyHKIum.
39 [TpoMeXyTKH  3HAKOIOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MUHUMYMBl (QyHKIuH. Hawnbonblliee W HauMEHbIee 3HAUYCHUE
(GYHKIIUM Ha IPOMEKYTKE
33 CrenenHass (yHKIHMS ¢ HaTypaJbHBIM W LEIbIM TOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOPHS 1-0U CTENIEHU
3.4 Tpuronomerpuyeckue QYHKIINH, UX CBOWCTBA U rpaduKu
3.5 [TokaszarenpHas u norapudmudeckas GyHKIMH, UX CBOMCTBA U rpaduKu
3.6 Touku paspeiBa. AcumntoTel TpadukoB ¢yHKiuil. CBoiicTBa  (yHKIUWH,




HEIPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBateabHOCTH, CIOCOOBI 33aHUS IOCIEI0BATEIbHOCTEH
3.8 Apudmernueckast 1 reomeTpuueckast mporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHre NPOM3BOAHON K HCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. Haxoxaenne HauOoNbIIero ¥ HaUMEHBLIETO0 3HA4YeHUs (PyHKIUH Ha
OTpE3Ke
43 ITepBooOpaznas. MaTErpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, olepaluu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ NOBEPXHOCTH BpaLICHUS
7.5 KoopauHatsl 1 BEKTOPBI







