MUHUCTEPCTBO NPOCBELIEHUS POCCUMCKOM
OENEPAIIUN
MuHnucTepcTBO 00111er0 M MPOdeCCHOHATILHOT0 00Pa30BaHMSsI
PocToBcKoii 00J1acTH
Kamapckmnii oraen oopazoBanus Aanmuaucrpanun Kamapckoro
paiioHa
MBOY IlepBomaiickasa COLI

Knaguesa NanuHa
BrnagmmumpoBHa

C=RU, OU=gupekTop, ((YTBep)i\IIaIO»
0O=MBOY Hupexkrop MBOY Hepaowaucx\Q_&COL[l

MNepeomarickas COL, [Ipuka3s ot <<”8>> aBryCHd PROSonNe 72
W W, SOl CN=Knaguesa "anvHa P / [ —Y/%&~ - 5’ &.57—
STl - BnagumuposHa, wldq m;‘r X L\B.

tir g

E=pervsosh@mail.ru

51 NOATBEPXK/AAIO STOT (moaruce)
[IOKYMEHT CBOeil

yOOCTOBEpPSOLLEN

NoANUCHIO

2025-10-07 12:14:36

PABOYASI TIPOTPAMMA
(ID 4347671)

yu4eOHOro npeamera «AJjredpa u HayaJia

MAaTEeMATHYeCKOro aHajn3a. ba3oBbiil ypoBeHb)
u1st ooyyvaronuxcs 11 kinaccoB(HagoMHOE 00yUYEHHME)

PaGouast mporpamma kypca «Anrebpa W Hadaja MaTEMaTHYECKOTO aHAIN3a» CPEIHEH IIKOJIBI
cocTaBlieHa Ha oOcHoOBe 3akoHa «OO0 oOpa3oBanun», @denepasbHOrO TrOCYIaAPCTBEHHOTO
00pa30BaTeNbHOTO CTAaHJApTa cpeaHero ooOmiero obpasoBanus  (mpukaz  MuHHCTEpCTBa
oOpazoBanusi u Hayku Poccuiickoiri @enepauuu ot 17 mas 2012 r. Ne413), IIpumepHoit
mporpamMMbl JUIsl  001Ie00pa30BaTENbHBIX INMKOJ IO ajredpe W HadajaM MaTeMaTHYeCKOTO
aHanmu3a aBTop-cocTaBuTedb T.A. Bypmucrposa, M. «IIpocsemenue», 2018 rox, TpeboBanuii k
pe3yibTaTaM  OCBOEHHSI ~ OCHOBHOM  00Opa3oBaTelbHOM  HpOrpaMMbl  (JJMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX); OCHOBHBIX IOJIXOJOB K pa3BUTUI0O U (POPMUPOBAHUIO
YHUBEpCAIbHBIX yueOHbIX nevictBuit (Y'Y []) nns cpennero obmero oopasoBanus.



c.IlepBomaiickoe 2025-26 roa

MNOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havyajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOTO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NpEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISIFOIIMMEI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIHHOI'O
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MareMaTHYECKOTO aHaln3a» SIBJISETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOOecreYruBaeT HHCTPYMEHTaJbHYI0 0a3y JUisi HU3Y4YeHHs] BCEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYroll CTOPOHBI, (OPMHUPYET JOTHUUECKOE U
abCTpaKTHOE MBIIUICHHUE YyYalluXcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHMS
KypcoB WH(GOPMATHKH, OOIECTBO3ZHAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllMecsl OBJIaJIeBalOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas GOopMyTUPYET CBOU JOCTHXKEHUSI B MaTEMaTUUECKOU opme.

Kypc anreOpsl u Hauan MaTeMaTUueCKOro aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCIIOJIb30BaTh UX B MOBCEIHEBHOM >XKU3HU. B TO e Bpemsi OBJiaJicHHE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJoruio, GopMHUpPyET KpeaTUBHOE W KPUTUUECKOE MblIlIeHHe. B xoe uzydeHus
anreOppl M Hayall MaTEMaTUYECKOro aHaldu3a B CTapllield IIKOJe ydalluecs
MOJYYalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEIEH pealbHbIX CHUTYallMi M WHTEpHpeTaluu
MOJYYEHHBIX  PEIICHWM, 3HAKOMATCA C  NOpUMEpaMd  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH B TPUPOJE, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.



Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcsl Kak 4depe3 y4eOHbBIH Marepuai, CIoCOOCTBYIONIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduky ydeOHOM AesaTenbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOIOJIKUTEIBHON
KOHIICHTPAIlMM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTHYECKOTO
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIEAYIOIINE COAEPIKATEIBHO-METOIUUECKUE JUHUU: «Uuciaa M BBIYUCICHUD,
«Dyukuuu  u rpaduku», «YpaBHEeHUST W HepaBeHCTBa», «Hauana
MaTE€MaTUYeCcKOro aHanu3a», «MHoXkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEpPKATEeIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyuyeHusl B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIAsICh HOBBIMM TeMaMU H pa3aenaMu. JlaHHbIA Kypc  sBISIETCA
WHTEIPAaTUBHBIM, TOCKOJIBKY OOBEOUHSET B ce0e COoJepKaHHE HECKOJIbKHX
MaTEeMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
IIMPOKUM MAaTEeMaTHYECKUM armmapaTroM, Y HUX MOcleIoBaTeIbHO (hopMupyercs u
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluM, TPUMEHATh 3HAHHUA, INOJyYEHHbIE B Kypce «Auredpa W Hadaia
MaTEMaTUYECKOr0 aHaJIu3ay, JIsl PEUIEHUsI CaMOCTOSTENBHO CHOPMYITHUPOBAHHON
MaTeMaTUYECKOW 3a7a4M, a 3aTeM UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

CopnepxaTenbHO-MeTOANYECKass JTUHUA «YUucina U BBIYMCIEHUS» 3aBEpIIAcT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose oco0oe BHUMAHHE YACHSIETCS
(GOpMHPOBAHUIO TPOYHBIX BBIYMCIMTENBHBIX HAaBBIKOB, BKJIIOYAIOUIUX B ce0s
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCU ACHCTBUTENBHOTO YHCIA, YMEHHUE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, JAENaTh HNPUKUAKY, OLECHHUBATh
pesynbrar. OOyuyaromuecs NOJY4arOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JEUCTBUM C 4YHCIaMHU, 3allMCaHHBIMM B CTaHAApTHOU (Qopme,
UCITIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YU CIIOBBIX BHIPAXKECHUIM.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasjliele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaroliuecs OBIalE€BaIOT
pa3IMYHBIMM METOJIAaMU PEUICHUSI LEJbIX, PAllMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IPH HUCCIIEOBAaHUI
GyHKIMA C TTIOMOIIBIO TTPOU3BOJAHON, PEIICHUH MPUKIAIHBIX 3a/1ad U 3a7a4 Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HaueHud QyHkuu. JlanHas



coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMUpOBaHHE YMEHUI
BBIMOJHATh pacu€Thl mo ¢GopMynaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKXe BBIPAKEHUH,
COJEpKaIllMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepyaja  IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AITOPUTMHUYECKOIO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (OPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxaeHudd, paboOTl €  CHUMBOJBHBIMH  (QopMamu,  MPEACTaBICHUSA
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMH U TpaQuKA» TECHO
NIEPEIUIETACTCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTb U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
MOKa3aTeJIbHOM, JJOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (DYHKIIMI, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHUE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpaXkaTh (OpMyJiaMU 3aBUCUMOCTU MEXKTY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil ¢dopme: aHATUTHYECKOH, rpaduueckoit u crmoBecHoi. Ero m3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTeMAaTHYECKUX, TaK M INPUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIE0BAaTh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIME U HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi conep)kaTelibHasl JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
HAXOXKJEHUSl HAWIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOyuvarommuecs Yy3HAIOT O
BBIJAIOLIMXCSl PE3ysbTaTaxX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.



CopnepxaTeapbHO-MeToANYEeCKas JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM TEOpPUM  MHOXKECTB. T€0peTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U NPEaararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONIUNA BCE pa3/iesibl MaTeMaTUKUA U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETUKO-
MHO>XECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO0 aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOphIE IPU3BaHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
TUX MOJENIEH C MOMOIIBIO amnmapara aiareOpsl 1 MaTeMaTHYeCKOro aHajlu3a U
MHTEPIIPETALNN MTOTYYEHHBIX pE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 Pa3JeoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca IMHPOKO HCIOJIb3YETCS
JUISL pelieHusl NMPUKIaaHbIX 3aaa4. [Ipu penieHun peanbHbIX MPAKTUUECKUX 3a/1a4
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 000O0OMATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MpOIlECCe M3YyUEHHUsS BCEX TeM Kypca «Aurebpa u Haudana
MaTEMaTUYECKOTIO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

B y4yeOHOM muiaHe Ha M3ydyeHUE Kypca ajreOpbl MU Haydajdl MaTEeMaTH4YeCKOIo
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA

11 KIIACC

Yucaa v BBIYMCICHUA

HartypansHabie u niensie yncina. [Ipu3Haku 1e1MMOCTr HEIbIX YHCEIT.

CreneHb ¢ paluOHAIbHBIM NTOKa3aresieM. CBOMCTBa CTENEHH.

Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
MTOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YpAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMbl TMHEHWHBIX YpaBHEHHUM. PellleHre MpUKIIaIHbIX 3a1a4 C OMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeneHne  ypaBHEHMH, CHCTEM U HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPEabHON
KU3HU.

@OyHkuuu 1 rpadpuku

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkum  MOHOTOHHOCTH
byakuun. Makcumymbl ¥ MUHUMYMBI (QyHKIIMUA. HaunOosblliee U HaumMeHBIIIEe
3HaueHHEe (PYHKIIMHU HA POMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u morapudmuueckas GyHKIUUA, UX CBOMCTBA U rpadUKH.

Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnonb3zoBanue rpa@ukoB (QYHKIMN i1 HCCIEIOBaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTrUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHajn3a

HenpepoiBable pyHKIMHU. MeTOA UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[IpousBoanass  pynkiuu. ['eomerpuueckuid ©  (QU3UYECKUN  CMBICTT
MIPOU3BOIHOM.

[IpousBogHbie  dMeMEHTapHBIX  (QyHKIuA.  DopMynbl  HAXOXKICHHS
POU3BOJHON CyMMBI, POU3BEIEHUS 1 YaCTHOTO (DYHKLIUH.



[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
sKcTpeMyMbl. Haxoxkienne HanbobIero 1 HaMMEHbIIETro 3HaueHus: GyHKIMN Ha
OTpE3KE.

[IpuMeHeHnE NPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, [Js ONPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOTO
dbopmyoit wiu rpadpuKoMm.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

WNHuterpan, ero reoMeTpuyeckuii W (Qusnueckuid cMbicia. Beruucienue
uHTerpana no gpopmysne Herotona—JleriOnuiia.



INJIAHUPYEMBIE PE3YJIBTATbBI

OcBocHue y‘I€6HOF0 npeamMeTa «Maremartuka» JOJIDKHO o0ecIeynBaTh AJOCTHKCHHUC Ha YPOBHC CPCOHCIO 06HI€FO
06p&30BaHI/Iﬂ ClICaAyIomuXx JUIHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06p3.30BaT€JII>HI>IX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTPpaMMbl YUE€OHOTO TipeameTa «MaTeMaTikay XapakTepu3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUaIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO
oOIIECTBa, MPEJCTABICHUEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYD, SIBICHHH, IPOLIETYP
rpakJIaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLIMAJIBHBIMU HUHCTUTYTaMHU B
COOTBETCTBHHU C UX PYHKIMUSIMU U Ha3HAYCHUEM.

[TatproTnyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCHUICKON TPaXJAHCKOW HUICHTUYHOCTH, YBAXXEHUS K MPOLUUIOMY U HACTOSIIEMY
POCCHMCKOW MAaTEMAaTUKH, LEHHOCTHBIM OTHOLICHHEM K JOCTHKEHHUSM POCCUHUCKUX MATEMAaTHUKOB W POCCUHUCKON
MaTeMaTUYECKON IIKOJIbI, K UCIOIb30BaHUIO TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; Cc(HOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 TMOBEJACHHMS, CBSI3aAHHOTO C IMPAKTUYECKUM MNPUMEHEHUEM JOCTHKEHUM HAyKU U JESITEIBbHOCTBIO YYEHOIO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIErO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIOYas 3CTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajad,
PELICHUH, PACCYKACHHUMN; BOCIPUUMUYHNBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTEMAaTUUYECKHUE 3HAHUSI B MHTEpPEcax 3JI0POBOTO M Oe30macHoro odpasa
JKW3HU, OTBETCTBEHHOI'O OTHOILIECHUS K CBOEMY 3J0pPOBBIO (3710pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U



OTIbIXa, peryispHas Qu3nyeckas AaKTHUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMSA, NPU 3aHIATUAX CIIOPTUBHO-
O370POBUTEIIBHOU JEATENBHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYJ0JIIO0US; HHTEPECOM K Pa3InYHbIM cepaM MpodeccrnoHalIbHOMN
JESTEIIBHOCTH, CBSI3aHHBIM C MAaTEMaTUKOM W €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BbIOOp Oymyiiei
npodeccuu U peann30BbIBaTh COOCTBEHHBIC XU3HEHHBIC MJIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTBIO K MaTEMaTHUYECKOMY
00pa30BaHMIO M CaMOOOPAa30BaHHUIO Ha MPOTSHKEHWH BCEH JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B PEIICHUU
IIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

Cc()OPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpPbl, IOHUMAHUEM BIIMSHUS COLIMAIbHO-3KOHOMHUYECKUX MPOILIECCOB Ha
COCTOSIHME NPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHMEM IJIO0AJBHOIO XapakTepa JSKOJIOIMYECKHX IpoOseM;
OpUEHTalUuel Ha MPUMEHEHUWE MAaTEeMaTUYECKUX 3HAHWM Ui pelIeHHs 3aJad B 00JIaCTU OKpYXalolleld Cpenbl,
IIJJAHUPOBAHHUS IIOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX IOCJIEACTBUM I OKPYKAIOLIEH CPEIBI.

[leHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKU U
OOILIECTBEHHON MPAKTHKW, MOHUMAaHUEM MaTEMaTUYECKONM HayKHh Kak c(epbl YeIOBEUECKOW MESITEeIbHOCTH, 3TAloB €€
Pa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTUS LIMBUJIM3ALMU; OBJIAJICHUEM S3bIKOM MAaTEMATUKU U MAaTEMAaTHYECKOM KYJIbTYypOu
KaK CpEACTBOM IIO3HAHUSA MHUpPA; TOTOBHOCTBIO OCYIIECTBIATH IPOCKTHYIO M MCCIENOBATENBCKYIO JEATEIbHOCTh
WHJVBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yNbTaTbl OCBOEHHUS MNPOrpaMMbl ydeOHOro mnpeamera «MaTemaTuka» XapakTepHU3YHOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU MO3ZHAGAMETbHBIMU OCliCMBUIMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OellCMBUIMU,
VHUBEPCATIbHBIMU PERYTIAIMUGHBIMU OCUCMBUAMU.



1) YVuusepcanvuvie noznasamenwvhole oelicmsus, obecneuusarom gopmuposanue 6a306bix KOCHUMUBHBIX NPOYECCO8
ooyuarlowuxcsi (oceoenue Memooo8 MNOZHAHUSL OKPYIHCAIOUe20 MUpd;, NPUMEHEHUEe JOSUYECKUX, UCCLe008aAMENbCKUX
onepayuil, ymeHuil pabomams ¢ uH@opmayueti).

ba3oBbie IorM4ecKre NEUCTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbBIEC NPU3HAKM MATEMaTUYECKUX OOBEKTOB, MOHSATUM, OTHOLIEHUI
MEXIy TOHATUSAMHU; (GOPMYIMPOBATh OMNPEICICHUs TOHATUW; YCTAHABIMBATH CYIIECTBEHHBIA MPU3HAK
KJIacCU(pUKALMU, OCHOBAHHMSI JJIsl 000OIICHUS U CPaBHEHHUS, KPUTEPUHU POBOIUMOTO aHAIIN3A;

BOCIPUHUMATh, (OPMYJIUPOBATh W NPEOOpPA30BbIBATh CYXACHMS: YTBEPAUTENbHbIE M  OTPHULATEIbHBIC,
€IMHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUs B (paKTax, JaHHBIX, HAOIIOJICHUSIX U
YTBEPKJICHUSX; MIPEAJIaraTh KpUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUNIL;

JienaTb BBIBOJBI C HCIOJI30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHAYKTHBHBIX YMO3aKIIOUEHHH,
YMO3aKJIFOUECHHH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIbHO JOKAa3aTeNbCTBA MAaTEMaTHUUECKUX YTBEPKIACHUM (MpsAMbIE U OT MPOTHUBHOIO),
BBICTPAMBAaTh apryMEHTAIMIO, TPUBOJIUTh TPUMEPHI U1 KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CYKIEHUS U
BBIBOJIBL;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS, BRIOUpaTh HauboJsee
HOJXOJAIIMM ¢ y4ETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBrIe ucciienoBarenbCcKue IEUCTBUA:

WCITOJIB30BaTh  BOIPOCHI KaK HCCICAOBATEIbCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKCcUpyIONe MPOTHBOpPEYHE, MPOOJIIEMy, YCTaHABIMBaTH HCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

MIPOBOJIUTH CAMOCTOSITEIFHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT, MCCICJOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTEMaTUYeCKOTO0 OOBEKTa, SIBJICHHS, TMPOIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSMH,
TIPOIIECCaMU;

CaMOCTOSITENIbHO  (pOpMYJUPOBaTh OOOOIIEHHS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO HAOIIOICHUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMIA;



MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IMPOIECCA, @ TAKXKE BBIJIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

PaGoTa ¢ uadopmarnueii:

BBISIBIIATD Je(hUIIUTHI HHGOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA Ha BOMPOC U JIJISl PEIICHUs 3a/1a4K;
BBIOMpATh WHGOPMAIMI0O U3 HUCTOYHUKOB pPA3MUYHBIX TUIIOB, AaHAJIU3UPOBaTh, CHUCTEMATH3UPOBATh U
UHTEPIIPETUPOBATh HH(POPMALINIO PA3TUYHBIX BUJOB U (POPM MpeICcTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPECTABIATH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH TpaduuecKH;
OLIEHUBATh Ha1E)KHOCTh MH(OPMALIUU IO CAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvhvle KoOMMyHUKamueHble Oelicmeus, 00eCnevusaiom CcoOpMUpOBaHHOCMb COYUALbHbIX HABLIKOG
0byuaruuxcs.
OO1enue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCJIOBUSIMU U LEISIMU OOLIEHUS; SICHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX M ITMCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS 110 X0y PEIIEHUs
3a/1a4i, KOMMEHTHPOBATh IOJyYE€HHBIN PE3YJIbTaT;

B XoA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCY>KIAaeMOl TeMbl, MpOOJIEMBbl, pelaeMoil 3aaayu,
BBICKA3bIBaTh WJEH, HAIIEJICHHBIE HA TMOWUCK PEIICHUS; CONOCTABIIATh CBOM CYXKICHHUS C CYXKICHHUSIMHU APYTUX
YYAaCTHHKOB JlMajiora, OOHapy»XuBaTh Pa3IMuhe€ M CXOJCTBO MO3UIMUH; B KOPPEKTHOH (opme (popMynrpoBath
pa3HOTIIACHsl, CBOU BO3PAXKEHU,

IPEJCTaBIISITh Pe3yIbTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA; CAMOCTOSITEIbHO BHIOMPATh
(dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUuTOPUH.

CoTpyaHUYECTBO:

MOHUMATh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIWBUIYAIIbHOW pabOThl MpU PEHICHUH YYEOHBIX
3a/1a4; TMPUHUMATh IIeJb COBMECTHOM JIEATEIBLHOCTH, IUIAHUPOBATh OPraHM3aIMI0 COBMECTHOH paboTHI,
pacmpenensiaTh BUABI padOT, JTOTOBapUBATHCH, OOCYX AaTh MPOILECC M PE3yabTar pabOThl, 0000mMAaTh MHEHUS
HECKOJIBKMX JIFO/ICH;



e YYAaCTBOBATh B TPYMIOBHIX ¢opMax paboOThl (0OCYKIeHWsS, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» W HHBIC);
BBITIOJTHSATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOU JACHCTBUS C APYTUMH Wi€HAMU KOMAaHJIbl; OLICHUBATh
KaueCTBO CBOETO BKJIAaJIa B OOIIHIA MTPOIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vhusepcanvhvie pecynsamusHvle oeliicmaus, 00ecneuusaron opmuposane CMulCI08bIX YCMAHOBOK U HCUZHEHHBIX

HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHUS 3a7add, BBIOMPATH CIOCOO pEeIIeHUs C YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHM ¢ y4ETOM HOBOM HH(POPMAIIHUH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHU I103HABATEIBHOU pe(dIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIbHBIX
IPOLIECCOB, UX pPE3yJbTaTOB; BIAJAETh CIHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS NpolLecca W pe3yJbTara
pelIeHUs] MaTEeMaTUUECKOM 3a/1auu;

e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUH 33]1a4l, BHOCUTh KOPPEKTUBBI B AESATEILHOCTD
HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE PE3yJbTaTa IEIU U YCIOBUSAM, OOBSICHSATH MPUYMHBI JOCTUKEHUS WU HEIOCTHXKCHUS
pe3yJbTAaTOB JIESITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «AusreOpa W Hayajlla MaTeMaTUYeCKOro aHajn3a» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHuUs TOJDKHO 00ECIeYnBaTh JOCTHXKEHUE CIASAYIOMIUX IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

11 KJIACC

YucJia 1 BLIYUCJICHUSA
OnepupoBaTh MOHATHSAMH: HATypaldbHOE, IE€JO€ YKCIIO; HCIOJIb30BaTh IPU3HAKK JACIMMOCTH LEJBIX YHCEN,
PA3JI0KEHUE YMCIIA HA TPOCTHIE MHOKUTENM TSI PEIIEHUS 3a1a4.



OnepupoBaTh MOHATUEM: CTENEHD C PALIMOHAIBHBIM ITOKA3aTEJIEM.

OmneprpoBaTh MOHATUIMH: JIOTAPU(PM UKCIA, AECITUYHBIC U HATYPaJIbHbIE JTOTapU(PMBI.

YpaBHeHMS U HEPABEHCTBA

[TpuMmeHATh CBOMCTBA CTENEHM [UIsl NpeoOpa3oBaHMs BBIPAKEHUN; ONEPUPOBATH MMOHATHAMM: IOKA3aTEIbHOE
YPaBHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIEC TUIIBI II0KA3ATEJILHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATe peoOpa3zoBaHus BRIPAKEHU, COJIEPKALINX JOrapu(Mbl; OeprupoBaTh MOHATUAMU: JOrapuMUUIECKOe
ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB.

HaxoauTe perieHus npocTenmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CHUCTEMAa JIMHEMHBIX YPAaBHEHHM U €€ pElIEeHWE; HCIOJIb30BaTh CHUCTEMY JIMHEHMHBIX
YPAaBHEHUM JI pELIECHUs IPAKTUYECKUX 3a7a4.

HaxoauTe pemenus MpoCTENIINX CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

MonenupoBaTh peajbHblE CHUTyallud Ha SI3bIKE€ aiareOpbl, COCTABIATH BBIPAKEHUS, YPAaBHEHHUS, HEPaBEHCTBA U
CHCTEMBI 110 YCJIOBHIO 3aJauH, UCCIEA0BATh IOCTPOECHHBIE MOJIEIIU C UCIIOJIb30BAHUEM aIlapara ainreopsl.

DOyHKUMH U TPaPUuKHn

OnepupoBaTh MNOHATUSIMH: MepUoaAUYECcKast (YHKLMS, TPOMEXKYTKM MOHOTOHHOCTH (DYHKLHHU, TOUYKH SKCTpEMyMa
GyHKUMH, HAaMOOJbIIEe W HAaUMEHbIIEe 3HAYEHUS (PYHKIMU Ha MPOMEXKYTKE; HCIOIb30BaTh UX JUISI HUCCIEAOBAHUS
(GyHKUMHU, 3aJaHHON TpadUKOM.

OmnepupoBarh MOHATHAMHU: TpadUKU [OKA3aTeIbHOM, JOTrapu(PMHUUECKOH U TPUTOHOMETPUUYECKUX (PYHKIIMMA;
n300paxaTh UX Ha KOOPJAUHATHOM IUNIOCKOCTH U UCIOJIB30BaTh JJISl PELLIEHUS] YpaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKU JHHEHMHBIX YpAaBHEHMM M MCHOJb30BATh MX JUISl PELEHUs
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

Hcnonp3oBath rpaduku GyHKUMN AJ UCCIIEJOBAHMSI MPOLIECCOB M 3aBUCUMOCTEN U3 IPYTUX YUYEOHBIX TUCIUIINH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHATUSAMM: HEMpepbIBHAs (DPYHKIMSA; MPOW3BOAHAS (YHKIMH; HCIOJIb30BATh T'€OMETPUUYECKUN H
(bU3UYECKUIl CMBICI MPOU3BOAHON JJIs pelieHus 3a1a4.

Haxonuth mpou3BOJHBIE 3JIEMEHTAPHBIX (YHKUUN, BBIYUCISATH MPOU3BOAHBIE CYMMBI, MPOU3BEACHUS, YaCTHOIO
GyHKITHA.



Hcnonp30BaTh NPOU3BOAHYIO Ui HCCIENOBaHUS (GYHKIIMM Ha MOHOTOHHOCTH M OSKCTPEMYMBI, MPUMEHSTH
pe3yabTaThl UCCIEIOBAHMS K TTOCTPOSHUIO TpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Il HAXOXKIAEHUS HAWIIYy4YIIEr0 PEUICHWs B NPUKIAJHBIX, B TOM YHUCJIE COLMAIBHO-
DKOHOMHUYECKHUX, 3a1a49ax.

OmnepupoBaTh MOHATUSIMU: IE€PBOOOpAa3Hasi W HHTErpai; HNOHMMATh TEOMETPUYECKHM U (PU3MUECKUH CMBICH
WHTErpaa.

Haxoauts nepBooOpa3Hble 3IeMEHTapHbIX (YHKIUH; BRIYUCISATH HHTErpan mno gopmyine Heiorona—JleitOnuna.

Pemarp npukiaaHble 3ajaud, B TOM YHCJIE COLUATbHO-IKOHOMUYECKOTO M (PU3NYECKOTO XapakTepa, CpelCTBaMU
MaTeMaTHYECKOr0 aHaJIN3A.

VY4eOnsiil npeamer «Anredpa» B 10,11 kimaccax mpoBOAMTCS 3a cUeT 4YacoB 00s3aTeNbHOM yacTH. B cooTBeTcTBUU C
KasieHgapHbIM  yueOHsiM Tpadpuxkom MBOY Ilepomaiickoii COIl u pacnucannem ypokoB Ha 2025-2026 yuyeOHBIM
roJ Ha peadu3aluio NporpamMbl OTBOAMTCA 2 daca B Heneno B 10 kitacce u 3 yaca B Henenmo B 11 kitacce, Bcero 3a iBa
roga ooydenust — 170 yaco. B cBsI3u ¢ npa3gHUYHBIMH JTHSMU U IIEPEHECEHHBIMU BBIXOIHBIMU JHSAMU (IlocTaHoBneHuNe
[IpaButensctBa P® Nel335 or 04.10.2024 «O mnepeHoce BbIXOAHBIX OHeW B 2025 romy», NPOEKT MOCTAHOBIICHHS
[IpaButensctBa P®, noaroroBineHHblii MunTpyaom Poccuum 1 uronsa 2025 roga « O mepeHoce BBIXOAHBIX AHEH B 2026
rojly») OCYILIECTBJIEHO YIUIOTHEHUE ydeOHoro Marepuana. HemoctaTok ydeOHOrO BpEeMEHHM KOMIIEHCHUPOBAH MYTEM
uHTEerpauuu TeM Kypca. [Iporpamma Oyaer npoiinena 98 dyacos B 11 knacce.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpamMMblI Bcero Konrpoarurie o0pa3oBaTejbHbIe pecypchl
padoThI
CreneHb ¢ paliiOHAILHBIM TTOKA3aTENIEM.
1 [TokazarensHas pynkus. [lokazaTenpHble 12 1
yYpaBHEHHSI 1 HEPAaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 0
HEpaBEHCTBA
Tpuronomerpuueckre GyHKIMH U UX
3 rpaduku. TpuroHomeTprudecKue 9 1
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5 WuTerpan u ero npruMeHeHHS 9 0
6 Cucremsl ypaBHEHUN 12 1
7 HarypanbHble 1 11enbie yncia 6 0
3 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 14 5
3HAHHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 98 6




,I[aTa NMpoOBEACHUS

Ne i/l Tema ypoka Ilo
nany bakTuyecku
1 CreneHs ¢ pallMOHAJIBHBIM ITOKa3aTeIeM 01.09 0
2 CgoiicTBa cTeneHu 03.09 0
3 [IpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAIINUX PAIIMOHAIILHBIE CTCTICHU 05.09 0
4 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIINX PAIIIOHAILHBIC CTETICHH 08.09 0
5 [IpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAIINUX PAIIMOHAIILHBIE CTCTICHU 10.09 0
6 [lokazarenbHble ypaBHEHUSI U HEPABEHCTBA 12.09 0
7 [TokazarenbHbIC ypaBHEHUS! M HEPABEHCTBA 15.09 0
8 [lokazarenbHble ypaBHEHUSI U HEPABEHCTBA 17.09 0
9 [TokazarenbHbIC ypaBHEHUS! M HEPABEHCTBA 19.09 0
10 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA 22.09 0
11 [Toka3zarenbHas (pyHKUMS, €€ CBOMCTBA U rpaduk 24.09 0
12 KonrtponsHas padora no reme "CreneHsb ¢ pallmoHaNbHBIM Moka3aTeneM. [TokazarenbHas 26.09 1
¢ynkuus. [TokazaTenbHble ypaBHEHUS U HEPaBEeHCTBA"
13 Jlorapudm yncna 29.09 0
14 JlecaTuuHbIe U HaTypalibHbIE JTOTapH(PMBbI 01.10 0
15 [TpeoOpa3oBaHue BRIpAKEHH, COACPIKAIINX JIOTAPU MBI 03.10 0
16 [IpeobpazoBanue BEIpAKEHUA, COAEPIKAIIMX JIOTAPU(MBI 06.10 0
17 [TpeoOpa3oBaHue BRIpAKESHH, COACPIKAIINX JIOTAPU(HMBI 08.10 0
18 [IpeobpazoBanue BEIpAXKEHU, COAECPIKAIMX JIOTApU(MBI 10.10 0
19 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA 13.10 0
20 Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA 15.10 0




21 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA 17.10 0
22 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA 20.10 0
23 Jlorapudmmueckas GyHKIUs, €€ CBOWCTBA U rpaduK 22.10 0
24 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U TpaduK 24.10 0
25 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U rpaduKu 05.11 0
26 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpaduKu 07.11 0
27 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 10.11 0
28 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 12.11 0
29 [Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 14.11 0
30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 17.11 0
31 [Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 19.11 0
32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 21.11 0
KontponsHas padota o reme "Jlorapudmuueckas Gpynkuus. Jlorapudmuueckue ypaBHEHHS
33 u HepaBeHcTBa. Tpuronomerpuueckue GyHKIUM U UX rpapuku. Tpuronomerpuyeckue 2411 1
HepaBeHcTBa"
34 HenpepsbiBHble QyHKITNH 26.11 0
35 Metoa HHTEPBAJIOB ISl pEUICHUSI HEPABEHCTB 28.11 0
36 MeTtox MHTEPBAIOB JUIsl PELIEHHSI HEPABEHCTB 01.12 0
37 [IpousBoanas GpyHkimm 05.12 0
38 [TpousBoHas GpyHKIMH 08.12 0
39 ['eomerpuyeckuii U GU3NIECKUN CMBICIT MPOU3BOTHON 10.12 0
40 I'eomerpuueckuii u Gpu3NIECKUil CMBICI TPOU3BOIHOM 12.12 0
41 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKUINH 15.12 0
42 [Ipou3sBoaHbIE IIEeMEHTAPHBIX (DYHKIUN 17.12 0
43 [TpousBogHast CyMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIMA 19.12 0
44 Htorosas koHTpoJsbHAs paboTa 3a | momyroaue 22.12 0




45 [IpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH 24.12 0
46 [IpumeHneHne MPOU3BOHOM K UCCIIETIOBAaHUIO (YHKIIMA HA MOHOTOHHOCTD M DKCTPEMYMBI 26.12 0
47 [TpumeneHre MpoN3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 29.12 0
48 [TpumeneHne mpon3BOIHON K UCCIIEAOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTD M 9KCTPEMYMBbI 12.01 0
49 [IpumeHneHne MPOU3BOHONM K UCCIIETIOBAaHUIO (YHKIIMA HA MOHOTOHHOCTD ¥ DKCTPEMYMBI 14.01 0
50 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHNUS (DYHKIIMU Ha OTpE3Ke 16.01 0
51 Haxoxnenne HauboIbIIero 1 HaMMEHbILEro 3HaYeHHs PYHKIIUU HA OTpe3Ke 19.01 0
52 Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke 21.01 0
53 Haxoxnenne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHHs PYHKIIUU HA OTpe3Ke 23.01 0
o4 Haxoxxnenne HanOoJbIIero 1 HAMMEHBIIETO 3HaYeHNS (DYHKIIMU Ha OTPE3Ke 26.01 0
55 Haxoxnenne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHHs PYHKIIUU HA OTpe3Ke 28.01 0
56 [IpumeneHre MPON3BOIHON AJISl HAXOXKICHUS HAWTYYIIETO PEIICHHUS B IPUKIIAIHBIX 33/1a4aXx, 30.01 0
JUTSL OTIPENIEIICHHUs] CKOPOCTH IPOIecca, 33AaHHOT0 (hOpMYIION MK TpapuKoM
57 Konrponbnas padora no teme "[IponsBosanas. [Ipumenenue nponzBoaHoi" 02.02 1
58 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX 04.02 0
59 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX 06.12 0
60 WNuTerpain, reoMmeTpuuecKuil 1 (GU3NYECKUI CMBICI HHTErpaa 09.02 0
61 Wurerpan, reomerpuueckuil 1 GU3NYECKUIN CMBICI HHTErpaia 11.02 0
62 WuTerpain, reoMmeTpuueckuil 1 GU3NUECKUN CMBICI HHTErpaa 13.02 0
63 Beruncnenue uaTerpana mo popmyiie Herorona—Jlelioauma 16.02 0
64 Brruucnenue unrerpana no popmyne Herotona—IJleitouuma 18.02 0
65 Beruncnenue uaTerpana mo popmyire Herorona—Jlelioauma 20.02 0
66 Brruucnenue unrterpana no gopmyne Herotona—Jleiibnuna 25.02 0
67 CucreMbl TUHEHHBIX YpaBHEHUH 27.02 0
68 CucreMbl TUHENHBIX YpaBHEHUN 02.03 0
69 Pemenne npukiagHbIX 3a/1a4 C MTOMOIIBIO CUCTEMBI TMHEHHBIX YPaBHEHUI 04.03 0




70 Pemienne npukiagHbIX 337a4 C MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHHA 06.03 0

71 CHcTeMbl U COBOKYITHOCTH LIEJIBIX, PAllMOHATBHBIX, HPPAIMOHAIBHBIX, [TOKA3aTEIbHBIX, 11.03 0
norapu(pMHUECKUX YpaBHEHUH U HEPABCHCTB '

79 CHCcTeMbl U COBOKYITHOCTH LIEJIBIX, PAllMOHATBHBIX, HPPAIMOHAIBHBIX, [TOKA3aTEIbHBIX, 13.03 0
Jorapu(pMHUECKUX YPaBHCHUH U HEPABCHCTB '

73 CucTeMbl ¥ COBOKYITHOCTH LIEJIBIX, PAIlHOHATBHBIX, HPPAIMOHATLHBIX, TOKA3aTEIbHBIX, 16.03 0
norapu(pMHUECKUX YpaBHEHUH U HEPABCHCTB '

74 CHCTEMBI U COBOKYITHOCTH IIEJIBIX, PAIIHOHATIbHBIX, UPPAIIMOHATIBHBIX, TIOKA3aTEIbHBIX, 18.03 0
norapu(pMHUECKUX YpaBHEHUH U HEPABCHCTB '

75 Hcnons3oBanue rpadukoB GyHKIUHN A7 pEeLICHHs] YPaBHEHUN U CUCTEM 20.03 0

76 Hcnonp3oBanue rpagukoB GyHKIMN IS pEIICHUS] YpaBHEHUH U CHCTEM 23.03 0

77 [TpuMeHeHHEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEeMaTHUECKUX 3a/1a4 U 3a/1a4 25 03 0
U3 PA3JIUYHBIX 00JIACTEH HAYKU M pealbHOW YKU3HU '

78 KonTponbnas padora no teme "MuTerpain u ero npumeHeHus. Cuctemsl ypaBHeHU" 27.03 1
aTypaJbHbIC U IEIbIC YKCIIa B 33/1aUaxX U3 pealbHOHN KU3HU .

79 H 06.04 0

80 HatypanbHble 1 11enbie Yrcia B 3aja4ax U3 peaabHOH KU3HU 08.04 0

81 HatypanbHble U 11e51b1€ YKclia B 3a7a4ax U3 peaibHOM KU3HU 10.04 0

82 [Tpu3HaKH IETUMOCTH LETBIX YHCET 13.04 0

83 [Ipu3Haky AEIUMOCTH LETbIX YUCEI 15.04 0

84 [Ipu3Haky AeIMMOCTH LETbIX YUCEI 17.04 0

85 [ToBTOpeHme, 0000IIEHNE, CHCTEMATH3aIIHsl 3HAHUW. Y paBHEHUS 20.04 0

86 [ToBTOpeHnue, 06001IeHNE, cUcTeMaTH3allis 3HAaHUW. Y paBHEHUS 22.04 0

87 [ToBTOpeHue, 00001IeHNE, cCUCTEMATH3AIUS 3HAaHUN. Y paBHEHUS 24.04 0

88 [ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3allis 3HAaHUW. Y paBHEHUS 27.04 0

89 [TorTOpeHME, 0000MEeHNE, CHCTEMATH3AIUs 3HAHUN. Y paBHECHUS 29.04 0

90 [ToBTOpeHnue, 06001IeHNE, ccTeMaTH3allvs 3HAaHUW. Y paBHEHUS 04.05 0




91 [ToBTOpenue, 06001eHNe, cucTeMaTu3anus 3Hannid. HepaBeHcTBa 06.05 0
92 IToBTOpeHme, 0000IIeHNE, cCCTeMaTH3anus 3HaHuii. HepaBeHncTBa 08.05 0
93 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hannii. HepaBeHcTBa 13.05 0
94 [ToBTOpenue, 0600mIeHNe, cucTeMaTu3alus 3Hannii. HepaBeHcTBa 15.05 0
95 [ToBTOpEeHHE, 0000IIEHNE, CCTeMaTH3alKs 3HaHui. CHUCTEeMBbl ypaBHEHUI 18.05 0
96 [ToBTOpenue, 06001meHNe, cucTeMaTu3anus 3HaHui. CUCTEMBI ypaBHEHU T 20.05 0
97 HroroBast KoHTpoIbHAs paboTa 22.05 1
08 O06o01IeHne, cucTeMaTH3alus 3HAaHUN 32 Kypce aareOpbl M Hadyal MaTeMaTHIeCKOTO aHaIn3a 95 05 0
10-11 kmaccos
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 98 6




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

11 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTeIbHONM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yuciia v BBIYUCIICHUS
OnepupoBaTh MOHATUSMHU: HATypaJbHOE, ILIEJI0€ YMCIIO; HCIO0JIb30BaTh
11 IPU3HAKU JEIMMOCTH LEJIbIX YHCEN, Pa3ioKeHUE Yuclia Ha IPOCThIe
MHOJKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIeM
13 OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucia, JECATUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpuMeHsITH CBOMCTBA CTENEHU MJIi IPeoOpa3oBaHUsl BbIPAKEHUI,
2.1 OIEpUPOBATh MOHATUSAMH: IOKA3aTEJIbHOE YpaBHEHHE U HEPAaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BoimonHATe 1peoOpazoBaHusl BBIPAXKEHHUM, COAEPXKALIUX JIOTapU(PMBbL;
2.2 OINEepUPOBATH MOHATUSAMMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs perieHus npocTeimux TPUroHOMETPUUECKIX HEPABEHCTB
OnepupoBaTb NOHATUSIMU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul PEIICHUS
MIPAKTUYECKUX 3a7a4
’ Haxogute  pemeHMss NpPOCTEHINIMX CHCTEM W COBOKYIHOCTEH
' paloHaIbHBIX YPAaBHEHUI U HEPABEHCTB
MonenupoBaTh pealbHbIE CUTyallUM Ha S3bIKE aire0pbl, COCTABIIATH
26 BBIPQXCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 33Ja4H,
' HCCJIEIOBaTh TOCTPOEHHBIE MOJENM C HCIOJb30BaHHWEM armapara
anreOpbl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh TMOHATUSAMHU: TepHOAWYECKAs (QYHKIHS, HPOMEXKYTKH

MOHOTOHHOCTH (YHKIIMH, TOYKH IKCTpeMyMa (DYHKIUH, HauOoJsbliee U




HaUMCHBIIICC 3HAYCHUA (byHKHI/II/I Ha IMPOMCEXKYTKE, UCIIOJIB30BAaTh UX IJIA

uccien0BaHus QyHKIUH, 331laHHOHN rpaguKomM

OnepupoBaTh MOHATUSAMH: TPAPHUKH ITOKA3aTEIbHON, JIOTapUPMHIECKON 1

3.2 TPUTOHOMETPUYECKHX (PYHKIMA, W300pakaTh WX Ha KOOPAWHATHON
TUIOCKOCTHU U UCTIONIb30BATH JUIS PEIICHHs YPaBHEHUH U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpadUKH JIMHEHHBIX
3.3 YPaBHEHMH M HCHOJb30BaTh WX Ul PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku ¢GyHKUMNA 11 UCCIEAOBAHHS MPOIECCOB H
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCIUILINH
4 Hauana maremMaTHueckoro aHajimsa
OnepupoBaTh TNOHATHSAMH: HENpepbIBHAasS (YHKIWS, TMPOU3BOIHAS
4.1 (GYHKIIMM; HCIONB30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS peLIEHUs 3a1a4
42 HaxomuTe  NpOW3BOAHBIE  3JEMEHTApHBIX  (DYHKIUH, BBIYHCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOT'O (PYHKLIUI
Hcnonb30BaTe NPOM3BOJHYIO Ul HCCIEAOBaHMS  (DYHKIUMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSTh PE3yIbTAThI UCCIEIOBAHUS K
MOCTPOCHHUIO TPpaUKOB
14 Mcnonb30BaTh MPOU3BOJHYIO ISl HAXOXKIEHUS HAWITY4lLIero peleHus B
' NPUKJIAJHBIX, B TOM YHCJIE CONMATBHO-YKOHOMUYECKUX, 3a1auax
45 OnepupoBaTh TMOHATHAMHU: TEPBOOOpa3Has W WHTErpajl; IOHUMATH
' reoMeTpHUECKUil U (PU3NYECKUN CMBICI UHTErpaa
46 Haxomuts mnepBooOpa3zHble 3JIEMEHTapHbIX (PYHKLUMH, BBIYUCIATH
' uHTerpan o popmyne Herorona — JleitOnua
47 Pemate npukiagHbie 3a1a4M, B TOM YHUCIIE€ COLMATbHO-3KOHOMUYECKOTO

U QU3UYECKOro XxapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEbIX YUCEl
1.2 CreneHs ¢ palmoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTUUHbIE U HATYpaAJIbHBIC JIOTApH(PMBI
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [IpeobOpazoBanue BeIpaKEHUM, COIEPKAIIMX JTOTapU(PMbI
25 [IpeoOpa3oBaHue BbIpAXKEHUN, COAECPIKAIIUX CTENEHU C PAl[MOHAIBHBIM
' [I0Ka3areieM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapugmuueckie ypaBHEHHs 1 HEpAaBEHCTBA
26 Cucrempl JHMHEWHBIX ypaBHEHUH. PelieHne mNpUKIaIHBIX 3a7ad C OMOUIbIO
' CUCTEMBI JINHEHHBIX ypaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTeEMaTUYECKUX 3aa4
' W 337124 U3 pa3In4YHbIX 00acTe HayKH U peanbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkius. Ilepuoguueckue ¢yHkuuu. IIpomMekyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcuMymbl 1 MUHUMYMbI (yHKUMU. HamGombinee u HauMmeHblllee 3HAUYEHHE
(GYHKLIHMN Ha TPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenpHas u orapudmMudeckas QyHKIIUA, KX CBOHCTBA U TpaduKu
3.4 Wcnonb3oBanue rpadukoB GyHKUUN A1 pelIEHUs] YpaBHEHU M U TMHEWHBIX CUCTEM
Ucnons3zoBanne rtpadukoB  QyHKIUNA U1 HUCCIAEAOBAHHUS  TMPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOpblE€ BO3HMKAIOT NpPU pEIIeHUHM 3a7ad W3 JPYruX Yy4eOHBIX
MIPEAMETOB U PEaIbHOMN KU3HU
4 Hagana maTremMaTnyeckoro aHanusa
4.1 HenpepriBable pyHKIIMU. MeTo HHTEPBAIOB /7Sl PELICHHs] HEPAaBEHCTB
4.2 ITpouzBonnas pynkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM




4.3

4.4

4.5

4.6

4.7

[Ipou3BogHbie dsneMeHTapHBIX GYHKIUA. DOpMYsIbl HaXOXICHUS IMPOU3BOTHOM
CYMMBI, IPOU3BEICHUS U YACTHOTO (PYyHKIUN

[IpumeHeHne TNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HauOobIIero 1 HaUMEHbLIEro 3HauYeHUs (QyHKIMM Ha
OTpe3Ke

[IpumeHneHne NpoU3BOAHOM JUIsl HAXO0XKJIEHUS HAUTYYIIET0 PELIEHUS B IPUKIIAIHBIX
3ajjayax, M OHpeleNieHHs CKOPOCTH Ipollecca, 3aJaHHOro (opmMmyiol wnmm
rpaduKoM

[TepBooOpasnas. Tabmuma nepBooOpa3HbIX

WuTterpan, ero reomerpuueckuii U pu3muecKuii cMpIci. Brrancienne naTerpaia mo

dbopmyne Hetotona — JleitOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

BnaneHne meromamMM J10Ka3aTeNbCTB, aIrOPUTMaMU pEIICHHs 3aad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATD
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEPXKJIEHUE, MPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTU4YeCKOM WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUA IIpU pPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYH)  IIPAaBUJIBHOCTb  PACCyKICHUN; YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMM Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui ONMCaHUs PealbHbIX IPOLECCOB U SBJICHUI U IIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OINEepUPOBATh MOHATUSAMM: Ipad, CBA3HBINA rpad, epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh TIpadbl pa3InYHBIMU

crioco0amu; UCHOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

VYMeHue onepupoBaTh MOHATHUSAMHU: HaTypaJbHOE YHCIIO, LIEJI0€ YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeleM, KOPeHb HaTypaJbHON CTENEHH, CTEIEHb
C paluOHAJIbHBIM  IIOKA3aTEJIeM, CTENEHb C  JIEHCTBUTEIbHBIM
nokasareiaeM, JOrapupM 4HUCIa, CUHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJIBHOIO YHCJA, OCTAaTOK IO MOAYJIO, PalMOHAIBHOE YHCIIO,
UppallMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  IIEJIBIX,
pallMOHAIbHBIX, JEHCTBUTENIBHBIX YHCENI, YMEHUE HCIOJIb30BATh
MPU3HAKW JIETMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNhb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™M EBKIMIA U pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M JorapudmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATh IMOHATUSAMU: I1OCIEJOBATEIBHOCTD,

apupmMeTuIecKas mporpeccus, reoMeTpruUecKast mporpeccus,




OCCKOHEYHO yOBIBalOIIasi TI'eOMETpUUYECKas MPOTPeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C TTOMOILBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTphuyecKas,
TPUTOHOMETpPHYECKass U  anreOpamueckas); yMeTh IPOU3BOIHTH
apuMeTUYECKHE JCUCTBUS C KOMIUICKCHBIMU YHCJIAMH; IPUBOIUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBATH
MOHATUSIMU: Marpuma 2xX2 u  3X3, onpeaenuTesb  MaTPHIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIbLHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB U CHUCTEM; YMCHUC pPCIIAThL YPABHCHU!,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABECHCTBA MW CHUCTCMbI C II1apaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
GyHKLINH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee U HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIMS, ACUMIITOTHI rpaduka
¢byHKLUY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIMHU, TEOMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
UHTErpajl; yMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBbI, IPOU3BENEHUS, YAacCTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; yMEHHE HaxOIUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIIUI;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIWE 3HaueHus (QyHKUUN; CTPOUTH
rpaduKd MHOTOUWIEHOB C HCIOJB30BAHMEM allllapaTa MaTeMaTHYeCKOro
aHaIM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKAECHUS HAWIYy4dIIero
pelieHuss B NPUKJIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

bU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; NpuBOAUTL HNPUMEPLI MATEMATHUYCCKOro MOACIHMPOBAHUSA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKUIUH, oOpaTHas
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTW4HAS
byHKLu, panoHaibHast byHKLu, CTErIeHHast byHKIMA,
TpUroHomMeTrpudeckue (QyHKIMM, OOpaTHbIE  TPUTOHOMETPHYECKHE
¢yHKkuMu, TOKa3aredbHas H Jorapudmuyeckas QYHKUUH; yMEHHUE
CTPOUTHh TI'padUKH W3YyYCHHBIX (DYHKUIWH, BBINOIHATH MPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKH ISl U3Y4EHHS TPOLIECCOB H
3aBUCHMOCTEH, MPHU PEIICHUU 3aJad W3 JPYTUX Y4EOHBIX MPEAMETOB M
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/layd pPa3HbIX TUIIOB (B TOM YHCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3314 U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MpPaBAONOAOOHOCTh pE3yIbTATOB;, YMEHHE MOJEINPOBAThH
peaNbHBIE CUTYallUH Ha S3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 3aJa4H,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSMU: CpeAHee apupMeTHUecKoe, MeuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
MHTEPIPETHPOBaTh HH(OpPMAIINIO, TMPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollyio CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIE, B TOM 4YHCII€ C MPUMEHEHUEM
rpadu4Yeckux METOJAOB U  JJIEKTPOHHBIX  CPEACTB; Trpaduyecku
HCCIIEIOBaTh COBMECTHBIE HAOMIOACHHMS C [OMOILNBIO JAWarpaMm

pacccuBanus U JIMHEMHOMN perpeccun




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9allHOTO COOBITHS; YMEHUE BBIYUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJIWYMHA, paCIpENeICHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHPEICICHUH  JUIs
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTNICPUPOBATh MOHSATHSIMH: COYCTaHUE, MIEPECTAHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HprOoTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHUBATH BEPOSATHOCTH  pPeaJbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUecs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMONH M IUIOCKOCTBIO, YrOJ MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3a1a4 U3ydeHHble (AKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYXKAIOWIETO MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (UTYpPHI, 00béM (GUTypHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, TMPU3MBI, KOHYycCa, IMIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCA; YMEHUE CTPOHUTHh CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh OMpeesIeHNs N3y4aeMbIX (pUryp, BBIIBUTaTh TUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
Pa3NIMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HUCIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHUSI
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M W3 PEATHHON JKH3HH, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa/b, O0BEM, IUIOMIAb MOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHE OOBEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CUCTEMa KOOP/IMHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpAa Ha YHUCIO, Pa3JIOKEHHWE BeKTopa 1o Oasucy,
CKaJIIPHOE TIPOM3BEJCHUE, BEKTOPHOE IIPOU3BEACHUE, YTOJl MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA W KOOPAMHATHBIA METOJ
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOISIIUN METON Ui PEUICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH MPUPOIHBIX |
OOIIIECTBEHHBIX  MPOIECCOB M  SBICHHWI;, YMCHHE pPAacIO3HaBaTh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUH  POCCUHUCKONM W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

Kon
1 Yucna u BIYUCIECHUSA
11 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yncel
12 Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOM, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaJbHOM cTeneHu. J|eHCTBHS ¢ apuPMETHIECKUMU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MoKa3zarenaeM. CBoMCTBa
' CTETEeHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
JeiictButenpHple uucna. ApuUpMETHYECKHE Olepaluu C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yapTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHeie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUYECKHe ypaBHEHUS
2.5 [enbie u TpoOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppanmonansHble HepaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMA C HAaTypaJbHbIM W IeldbIM Moka3aTteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHknuil. CoiicTBa  (QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoiHbIE F1€MEHTAPHBIX (PYHKITHI
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, Onepaluy Hajli MHOKecTBaMu. J[narpaMMel Dinepa — BenHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
COI''TACOBAHO: COI''TACOBAHO:
IpoTokoun 3acenanus 3aMecTHTENb AMPEKTOpa
MEeIarorHyeckoro CoBeTa MBOY IlepBomaiickoit COIII

MBOY IlepBomatickoii COIII
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