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MNOSICHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Havyajla MaTEMaTHIECKOTO
aHanm3a» 0a30BOro ypoBHA i oOywaromuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe DenepaabHOro roCyapCTBEHHOT0 00Pa30BaTEILHOTO CTaHAapTa CPETHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
MPEABSBISIEMBIX K MAaTEeMaTHYECKOMY OOpa30BaHUIO, U TPAJULUNA POCCHICKOrO
oOpa3oBanus. Peanmuzanus mporpamMmbl 00eCNEUMBAET OBJAJACHUE KIIOUEBBIMH
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPa3BHUTHSI U HEMPEPHIBHOTO
o0pa3oBaHusl, IEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHNXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hauana MaTeMaTHYECKOrO0 aHAIM3a» SIBISACTCS OJHHUM U3
Han0oJiee 3HaYMMBbIX B IPOrpaMMe CTapIIei IIKOJIbI, IOCKOJIbKY, C OJTHOM CTOPOHBI,
OH 00€CleYnBaeT MHCTPYMEHTAIBbHYIO 0a3y Uil M3Y4eHHUsI BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHUECKOE U aOCTPAKTHOE
MBIIIJIEHUE YYalluXcsd Ha YPOBHE, HEOOXOJUMOM [UJIi OCBOCHHS KypCOB
MH(pOpPMaTHKH, 0011IECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B paMkax maHHOro Kypca
yyaluMecs OBJaJECBAlOT YHHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpas
bopMyIUpPYET CBOU JOCTHKEHUS B MaTEeMaTHIECKOH (hopme.

Kypc anreOpbl 1 Havyanm MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHaAMU (U3UKH, XUMUHU, OWOJOTHH, TMOHWMAHUS
OCHOBHBIX TEHJICHIIMMA OSKOHOMUKH ¥ OOIIECTBEHHOW JKU3HHU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJb30BaTh WX B MOBCEIHEBHON KU3HU. B TOXXe BpeMs OBIIaJieHUE
a0CTpaKTHBIMM U JIOTUYECKH CTPOTUMHU MATEMAaTUYECKUMHU KOHCTPYKIIUSAMHU
pa3BUBaeT yYMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTh
YTBEPXKACHUS, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3AINI0, a0CTparupoBaHue U
aHaJoruio, GopMHUpPYyeT KPeaTUBHOE U KPUTUUECKOE MbIJIeHHe. B Xo1e uzydeHus
anreOpsl W HayaJl MaTeMAaTHMYECKOro aHaliu3a B CTaplled IIKOJIe ydalluecs
MOJY4YalOT HOBBIM OMNBIT PEUIEHUS NPUKIAIHBIX 33/ad, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MATEMAaTUUYECKUX MOJICNICd peallbHbIX CUTyalluid U HHTEPHpPETALINN
MOJIYYEHHBIX  PCIICHHWM, 3HAKOMATCA €  NpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TNpHUpOJAE, HAyKe U B HCKYCCTBE, C BbIJAIOIIUMHUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc obnamaeT 3HAUYUTENHHBIM BOCHUTATEIBHBIM TMOTEHITUATIOM, KOTOPBIN
peann3yeTcsi Kak 4epe3 y4eOHbIl maTepuai, crmocoOCTBYIOMINKI (HOPMUPOBAHHUIO
HAyYHOTO MHUPOBO33PEHUS, TaK M 4yepe3 creuuuky ydeOHOH NesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, IIPOAOJKUTEIIBHON
KOHIICHTPAllM BHUMAHHUs U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YJIbTAaT.

B ocHoBe MeToauku oOydeHus anredpe U Hayajiam MaTeMaTHYECKOTO aHaIu3a
JICKUT IEATEITbHOCTHBIA TPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayalla MaTeMaTUYECKOT0 aHAJIN3a» BKIIOYAET
CHEAYIOIIUE COAEPKATEIBHO-METOIUYECKUE JTMHUM: «HUClla U BBIYUCICHUS,
«DyHKIUYU U TpaPuKny, «YpaBHEHUS U HEpaBeHCTBay», «Hauana maTremaTuyeckoro
aHanu3a», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATEIBHO-METOAUYECKHE
JUHUU M3y4alOTCsl Ha MPOTSHKEHUU JIBYX JeT OOy4eHHs B CTaplleld IIKoJe,
€CTECTBEHHO JIOMOIHSASA APYT Apyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMAMHU U
paznenaMu. JIaHHBINA KypcC SBIISIETCS WHTETPATHUBHBIM, MOCKOJIbKY OOBEIUHSET B
cede coaepKaHUE HECKOJbKMX MaTeMaTH4YeCKUMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAIU3, TEOpHUsI MHOKeCTB U 1p. [Io Mepe Toro
KaK ydJalllhecs OBJIa/IeBAalOT BCE OoJjiee MHUPOKUM MAaTEeMaTHUYECKUM almaparoM, y
HUX TIOCJIEN0BATENbHO (OPMHUPYETCS U COBEPLIEHCTBYETCS YMEHHUE CTPOUTH
MAaTEMaTUYECKYIO MOJENb PEAIBHOW CUTYallu!, IPUMEHSTh 3HAHUS, ITOJyYCHHBIC B
Kypce «AnreOpa M HayaJia MaTEMaTUYECKOrO aHaluu3a», Uil PEHICHUs
CaMOCTOATENIbHO  C(OPMYJIMPOBAHHOM MaTEMaTUYECKOM 3aJadyd, a 3aTeM
UHTEPIIPETUPOBATD ITOJIYYEHHBIN PE3YIIbTaT.

ConepxarenpbHo-MeTOAUMYECKasl JINHUAS «Hucna M BBIUMCIEHUS) 3aBEPIIACT
(opMHpOBaHKE HABBIKOB UCIOJIb30BaHUS JEUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM mikoyie. B crapmieil mikojie oco0oe BHUMAHHUE YHAENSIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJb30BaHUE PAa3IMYHBIX (OpPM 3amucu JIEHCTBUTEIBHOIO 4YHUCIA, YMEHHUE
pPAallMOHAJIBHO BBINOJIHATh JIEUCTBUST C HUMH, J€JIaThb MPUKUAKY, OLIEHHBATH
pesynbrar. OOyuarolmuecs: MOMy4YaroT HaBbIKM NPUOMMKEHHBIX BBIUYHUCIECHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3alMCaHHBIMM B CTaHAapTHOU ¢dopme,
UCIIOJIb30BaHU MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUN.

JIuans «YpaBHEHHsT M HEPABEHCTBA» PEANIM3YETCS HAa IPOTSHKEHUU BCETO
oOydyeHHs B CTaplied NIKOJIEe, IMOCKOJbKY B KaXXJOM paslieiie IporpaMmbl
IPEeIyCMOTPEHO pEILIEHUE COOTBETCTBYIOMIMX 3afad. OOyuaromiuecs OBJaIeBaIOT
pPa3IMYHBIMA METOJAMHU PELICHHS LEJbIX, PAMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTelIbHbIX, JIOTAPUPMHUUECKUX W  TPUTOHOMETPUUYECKUX  YpaBHEHU,
HEPABEHCTB U UX cucTeM. [1osrydeHHbIe yMEHNs UCTIOJIB3YIOTCS IIPU UCCIIEN0BAHNN
(GYyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3aJa4 M 3a]ad Ha
HaXOXXJEHUE HauOONIBIIMX W HAUMEHbIIMX 3HaYeHUH QyHkuuu. J[laHHas
coliep)KaTeNbHas JIMHUS BKJIIOYaeT B ce0d Takke (QOpMHUPOBAHUE YMEHHI
BBITIOJHATh pacdy€rsl Mo (opMmynaM, MpeoOpa3oBaHUs LEJbIX, PalOHAJIBHBIX,
MpPalMOHAIbHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, & TAKXKE BBIPAKECHUU,



coJiep)KalIuX cTerneHn u Jjorapudmel. brarogaps m3ydeHuio anredpandeckoro
MaTrepualia IpOUCXOAUT JalbHEMNIIee Pa3BUTHE aJITOPUTMUUECKOTO U a0CTPAKTHOTO
MBILUIEHUS ydaluxcs, (OpMHUPYIOTCSI HaBBIKM JE€IYKTHBHBIX pacCyKIEHUM,
paboThl C CHUMBOJBHBIMU (OpMaMHy, TPEJACTABICHUS 3aKOHOMEPHOCTEW U
3aBHCHMOCTEH B BIJI€ PABEHCTB U HEPABEHCTB. Anredpa npeanaraet 3¢ ¢GeKTUBHbIC
MHCTPYMEHTBl ISl PEIICHUs TMPAKTUYECKUX U EeCTECTBEHHO-HAyUYHBIX 3aj]ad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KakK sI3bIKa HAYKH.

ConepxarenpHo-MeToAMYecKass JUHUS «DyHKIUU U TIpaduKW» TECHO
HEPEIJIETACTCA ¢ IPYTUMHU JIMHUSMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a7a€T
MIOCJIEIOBATEIBbHOCTD U3yUEHUsI MaTepuaa. M3yueHue cTeneHHoM, oKa3aTelIbHOM,
Jorapu(pMUUECKO M TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOMCTB M TpaUKOB,
UCIIOJb30BaHue (QYHKIUHI JJI pelIeHUs 3aJad U3 JAPYruxX Y4eOHBIX IPEIMETOB U
peaJIbHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTHMYECKUM AaHalM30M, TaK MU C
pelIeHneM ypaBHEHUI U HepaBeHCTB. Ilpu »3ToM 00jbIIOE BHUMAaHUE YIEISAETCS
(dbopMUPOBaHNIO YMEHHSI BEIpAXKATh POPMYTIaMH 3aBUCUMOCTH MEKY Pa3TMYHBIMU
BEJIMYMHAMH, WCCJIENOBaTh TMONydYeHHbIE (YHKIMH, CTPOUTh WX TpauKu.
Matepuan 3Toii coJiep;KaTenbHOM JIMHUYU HalleJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJISAIOIIMX BbIpaXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMH B Pa3IUyHOU dopMe:
aHAJIUTHYECKOW, Tpaduueckoil u cioBecHo. Ero wu3ydenume crnocoOCTByeT
Pa3BUTUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOILIEHUIO U
KOHKPETHU3aI[1H, UCIIOJIb30BAHUIO aHAJIOTHl.

ConepxarenpHas auHUS «Hauana maTeMaTHMyecKOTO aHaiu3a» IO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYT Kak MaTeMaTHMYeCKUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYMHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCIIEI0BATh U
CTPOUTH rpauKu QYyHKIUH, OTIPEAEIATH UX HANOOIbIIINE U HAUMEHBIITNE 3HAYCHHUS,
BBIUMCIIATH TUIOMIAAd GUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHasi coaepxkaTesibHasi JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
INOCTPOEHUS MaTeMaTUYECKUX MOJIeNe peaJbHbIX CUTyallud, HaxXOXKICHUS
HAWJIYYIIero pelieHus] B NPUKIAIHbIX, B TOM YHUCJE COLIMATIbHO-IPKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MAaTHYECKOrO0 aHallh3a CHOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (POPMAJIBLHO-JIOTHUYECKOTO M KPEaTUBHOTO MBIIIJICHUS,
(opMUPOBaHKIO YMEHHI paclo3HABATh MPOSBIICHUS 3aKOHOB MAaTEMaTUKH B HayKe,
TEXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOLIUXCA Pe3yibTaTax,
MOJTyYEHHBIX B XO/I€ Pa3BUTHUSI MATEMATUKH KaK HAyKH, U MX aBTOpax.

CopnepxarenbHO-MeTOIMYecKas JIMHUS «MHOXKeCcTBa U JIOTUKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM TEOPUM  MHOXECTB.  |€OpETHKO-MHOXKECTBEHHBIE
IPEICTaBICHNs POHU3BIBAIOT BECh KypC LIKOJIBHONM MAaTeMaTUKU M IMPEAararoT
Haubosiee YHUBEPCAIbHBIN SA3bIK, OOBEIUHSIIONINMN BCE pa3lenbl MaTEMaTUKU U €€
MPWIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MaTEMaTHUYECKHUE JUCLMILIUHBI B €IUHOE



uenoe. [10o3ToMy Ba)XHO J1aTh BO3MOXHOCTh IIKOJBHUKY HMOHUMAaThb TEOPETUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHONW MATEMaTUKH W HCHOJb30BaTh €ro JJis
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «AnreOpa um Hayaia MaTEeMaTHYECKOTO aHaIu3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBI MAaTEMaTUYECKOrO0  MOJCIHUPOBAHUS, KOTOpbHIE IMPU3BAHBI
chopMHUPOBATH HABBIKU MOCTPOCHUS MOJIEICH pealbHBIX CUTYAIlHil, HCCIEA0BAHNUS
ATUX MOJEJIEH ¢ MOMOUIBI0 amnmnapara aiareOpbl U MaTEMaTUYECKOIO aHalIu3a U
UHTEPIPETALMU OJIYYCHHBIX pe3yJabTaToB. Takue 3aaHusl BIUICTEHBI B KK/ 13
pa3IesoB MPOTrpaMMbl, TOCKOJIBKY BECh MaTEpHall Kypca MIMPOKO UCTIOIb3YETCS JIIIst
penieHusl TpUKIaAHbIX 3amad. [Ipu pelieHnn peadbHBIX MPAKTUYECKUX 3a/1ad
yyalyecs pa3BUBAIOT HAOJIOATEIbHOCTb, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOJIb30BATh AHAJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh TIO (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3a/lady OpPraHu3yeTcsl B MPOIECCe M3YyUEHUs BCeX TeM Kypca «Asrebpa W Hayasa
MaTeMaTUYECKOrO aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B ydyeOHOM mtaHe Ha U3y4eHHE Kypca alnreOphl 1 HayaJl MaTeMaTHYeCKOro aHaln3a
Ha 0a30BOM yYpOBHE OTBOJUTCS 2 yaca B Heento B 10 kiacce v 3 yaca B HEJIGIIO B
11 kmacce, Bcero 3a aBa roga ooyuenus — 170 gacos.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA
Parnmonaneupie yucna. OOBIKHOBEHHBIE M JIECATHUYHBIC APOOH, MPOICHTHI,
OecKOHEUYHbIE  Mepuoaudyeckue  apobu. Apudmernyeckue  omepanud  C
palMoOHANIBHBIMU YKCIIaMU, TPeo0pa30BaHUs YMCIOBLIX BhIpakeHui. [IpuMenenue
IpoOelt U MPOUEHTOB JUIsl PEIICHUs] MPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTpacien
3HAHUU U PEaJIbHOM KU3HH.
JeiicTBuTenbHble 4HWcla. PalnMOHaNIbHBIE W UPPAUUOHAIBHBIE YHUCITA.
Apudmernueckue onepauuu C JIEUCTBUTENbHBIMU yuciaamu. [IpuOamxkEéHHbIe
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BHIYMCICHUN.
Crenenp ¢ wnensiM  nokazareneMm. CrangaptHas  ¢opMa  3ammcu
neiicTBuTeNbHOr0  uMcna. Mcnonp3oBaHue —moaxondmedl  (opMbl  3amMcu
JNEWCTBUTEIBHBIX YMCEN I PELICHUS NIPAKTUYECKUX 3a7a4 U IIPECTABICHHS
JAHHBIX.
ApudmMernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JleicTBus ¢
apu(pMeTHYECKUMU KOPHAMHU HAaTYpaJIbHOMN CTETICHHU.
CHHYyC, KOCMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA.
YpaBHeHMs U HEPABEHCTBA
ToxecTBa U TOKIECTBEHHbIE MPE0Opa3oBaHUSL.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMH. OcCHOBHBIE
TPUTOHOMETpUUYECKHE (HYOPMYIIBI.
YpaBHeHue, KOpeHb ypaBHEeHUs1. HepaBeHCTBO, pelieHne HepaBeHCcTBa. Meto
MHTEPBAJIOB.
Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.
Pemienre TpuroHOMETpUYECKUX YPABHEHUM.
[IprMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3a1a4 U
3a/1a4y U3 Pa3IMvHbIX 00JIacTe HayKU U PeaIbHON KU3HHU.
DyHKIUHN U rpaPuKu
OyHkIus, crnocoObl 3amaHus Gysknuu. [paduk  Qysknuu. B3aumuo
oOpaTHbIe (PYHKITUH.
OOnacTh ompeneneHus U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu ¢yHkimm.
[TpoMexyTkH 3HAKOIOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKITHH.
Crenennas (pyHKUMS C HATYpaJIbHBIM U LIENBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.



TpuroHomerpuueckass OKpPYKHOCTb, OIIPEIEICHUE TPUTOHOMETPUUECKUX
(YHKIIMI YUCIOBOTO apryMEHTa.

Hauaja MmaTeMaTH4eCKOro aHaIm3a

[locnenoBareTbHOCTH,  CIOCOOBI 3a1aHUS MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MTOCIEN0BATEIBHOCTH.

ApudmeTrnueckas U TreoMeTpruecKas mporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUYECKON
nporpeccun. dopMyna CIOXKHBIX NPOLEHTOB. MCHonab30BaHUE MPOTPECCHU IJIS
pEeLIEHUs peallbHbIX 3a]1ad MPUKJIIAJHOTO XapakTepa.

MHokecTBa U JIOTHKA

MHoxecTBO, onepauuu HaJa MHOXkecTBaMH. Jlmarpammel ODitnepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO aIlapara Uil ONHCAHUS PEealIbHBIX
IPOLIECCOB U SIBJICHUI, IPU PELLICHUU 3aa4 U3 APYTrUX Y4eOHbIX IPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBHE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BIYMCJICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YHACEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTETICHH.

Jlorapudwm uncna. JlecIiTHUHbIE U HATYPAJIbHbBIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIPAXKEHUM, CONEPKAIINX JOTAPUPMBI.

[TpeoOpa3oBanue BBIpAXKEHUN, COAEpPXKAIIMX CTENEHH C palOHAJIbHBIM
ITOKA3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresnbHbIE YPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHU. PellleHre MPUKIaIHbIX 33/1a4 C TTOMOIIbIO
CHUCTEMBI JJUHEUHBIX YPABHEHUM.

CucTeEMBI M COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMATUYECKUX
3a/1a4 v 3a7a4 U3 pa3InyHbIX 00JaCTel HAYKU U pPeaTbHOM KU3HU.

DyHKIUHN U rpaPuKu

Oyukius. [lepuonnueckue pynkuuu. [[pomekyTKM MOHOTOHHOCTH (DYHKLIUU.
Makcumymbl 1 MUHMUMYMbl QyHKkiuu. Haunbonbiiee M HauMeHblIee 3HAUYCHHE
(GYHKUIMN HA TPOMEKYTKE.

TpuronomeTtpuyeckue  (QyHKIMH, UX CBOHCTBA H  TpadukH.

[ToxazarenbHast u norapupmMuyeckas GyHKIUN, UX CBOWCTBA U TPAPUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA IS PEIIeHUs] YPaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (GYHKIUNA JUIsI WCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE BO3HHMKAIOT IMPU PELICHWH 3alad U3 APYrHUX y4eOHBIX
IPEAMETOB U PEANBHOM )KU3HH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHabie hyHKIIMA. MeTOT MHTEPBAJIOB ISl pEIICHUS] HEPABEHCTB.

[IpousBonnas  ¢yHkmuu. ['eomerpuueckuii U (UBHMYECKHH  CMBICI
ITPOU3BOJTHOM.

[IpousBoaHbie  3ieMeHTAapHBIX  GyHKUUNA.  Dopmynbl  HaxoXIEHUS
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCThH U
sKcTpeMyMbl. Haxoxxaenne HanOoIbIIero 1 HAMMEHbIIEro 3HaYeHus: (yHKIUH Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM JUIA HAXOXKACHUS HAWIIy4dllero peLIeHHs B
IPUKIAIHBIX 3aJayax, U1 OIPEACIICHUS CKOPOCTH IIpoliecca, 3aJaHHOIo
(dopmynoii unu rpaduKoMm.

[lepBooOpa3znas. Tabmuua nepBooOpa3HBIX.

Wurerpan, ero reoMeTpuyeckuii W (QU3WYECKUil CcMbICH. Beraucienue
uHTerpana o ¢popmysne Herorona—Jleitoauna.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOFO mpecamMeTa «MaremaTuka» JOJIXKHO oOecrneynBaTh
JOCTHKCHHUC HAa YPOBHC CPCAHCTO O6HI€F0 06pa3OBaHI/I}I CIICaAYIOIUX JTUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTCJ'IBHI)IX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTrpaMMbl Y4YEOHOTO TMIpeaMeTa
«MareMaTuka» XxapakTepUu3yrTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAkKAAHCKOM MO3UIIMKM 00YYaIOIIETrOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCUUCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
npoleayp TpaxkIaHCKOro obmiectBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTAaMHU B COOTBETCTBUM C HX
GYHKIUSMH 1 HA3HAYCHHUEM.

[TaTpuoTHYeCcKOE€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
MPOILJIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKECHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUSI:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAyKH U JIEATeIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy IYIIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs 3CTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIICHUN, PACCYKICHHI; BOCTIPUUMYUBOCTHIO
K MaTeMaTUYECKUM aCIeKTaM pa3IMUYHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTUYECKUe 3HAHUA B
HMHTEpecax 30pOBOTO U 0€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MHUTaHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OTJIbIXa, peryJisipHas (pu3ndyeckas akTUBHOCTH); (PM3UYECKOT0 COBEPIIICHCTBOBAHMUS,
[P 3aHATUSAX CIIOPTUBHO-03JOPOBUTENBHOM IESITENBHOCTBIO.

TpynoBoe BocIUTaHUeE:



TOTOBHOCTBIO K TPYJZy, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K
pa3auuHbIM  chepaM  MPOPECCHOHANBHOH  JIEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTHKOW M €€ MPHIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBIOOP
Oyaymedi mpodeccu W Peaju30BbIBaTh COOCTBCHHBIC JKW3HCHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3OBaHHIO W
caM0o00pa30BaHUI0 HA MPOTSIKCHHHM BCEH JKW3HH, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPABJIICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:!

C()OPMHPOBAHHOCTBIO 3KOJOTHYECKOW KYJIbTYPbI, TOHUMAHHEM BIIASHUS
COILMAIbHO-9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIUATBHON
cpelbl, OCO3HAHHEM TIJIOOATBHOTO  XapakTepa HKOJOTHYECKUX  TpoOieM;
OpHECHTAIMCH Ha NMPUMEHCHHE MAaTeMaTHYCCKMX 3HAHUH IS PEIICHHS 3a]ad B
00J1acTH OKpY’KaIOIIEH cpebl, ITTAHNPOBAHUS MTOCTYITKOB M OIIEHKH UX BO3MOKHBIX
TIOCTICICTBHIA JJIsI OKPY KAIOIICH CPEJIbI.

[{leHHOCTH HAYYHOTO TIO3HAHHMS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH MW  OOMICCTBEHHOW MPAKTUKH, ITOHUMaHHEM
MaTEeMaTHYEeCKOH HAyKH KakK cQepbl YeOBCYCCKOW JEATCIBHOCTH, 3TaloB e
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS I[MBWIM3AINW; OBJIAJICHUEM SI3LIKOM
MaTEeMAaTHKH M MaTeMAaTHYECKOW KyJbTypOW KaK CpEJACTBOM IO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIICCTBIIATh TPOSKTHYIO M HCCIIECIOBATEIBCKYIO JCATCIIEHOCTD
WHAWBUIYAIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMbl y4EOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yKTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OClUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmseusiMuU, YHUBEPCAIbHbIMU PecYIAMUSHBIMU OeUCTNEUIMUL.

1)  Vuueepcanvmuvie  nosnaseamenvuvlie  Oelicmeus, — 0Oecnevusaom
Gpopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcsa (oceoenue
Memoo0o8  NO3HAHUSL  OKPYJCcarnujeco  Mupa,  HpUMeHeHUue  JI02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHul pabomams ¢ ungopmayueti).

bazoBble sIornuecKue qeCTBUA:

e BBIABIISITH U XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MAaTEMaTHYECKUX
O0BEKTOB, TOHATHN, OTHOIICHWH MEXIy TNOHATHIAMH; (DOpMyIHpOBaTh
OTIpEJICICHUs]  TOHATUW; yCTAHABIMBATh  CYIIECTBEHHBI  TMPHU3HAK
Kiaccu(ukanyuy, OCHOBAaHWS Il OOOOIIEHUS W CpPaBHEHHS, KPHUTEPUU
MPOBOJAMMOTO aHAJIN3a;



BOCIPUHUMATh, (QOPMYIUPOBATH W  NPEOOpPA3OBBIBATh  CYXKIACHUSA:
YTBEPAMUTEIbHBIE M OTPULIATENIbHBIE, €IUHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISBJISITh ~ MAaTEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAOIIOJCHUSX U YTBEPKICHUSX;
npeajiaraTb KpUTEPUH JUIs1 BBISIBIIEHUS 3aKOHOMEPHOCTEN M TPOTUBOPEYUHIA;
JienaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3AaKJIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;
MIPOBOAUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBa MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOJUTH TPUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL;

BbIOMpaTh crnoco0 peleHus y4yeOHOM 3agaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB peEUIeHMs, BBIOMpaTh Haubosee MNOAXOASAMUNA C y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBrle ucciiemoBaTeIbCKUE JEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMynaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUUE, MPOOIIEMY,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOEe, (POpPMHUpPOBATH  THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIHO CIJIAaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHID OCOOEHHOCTEW MaTeMaTUYeCKOro
OOBEKTa, SBJIEHMS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOATENEHO (OPMYIUPOBATH 0OOOIIEHHS U BBHIBOBI TIO pe3yjibTaTam
IPOBEAEHHOIO HAONIONCHUS, WCCIIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHIA;

POTHO3UPOBATh BO3MOXXHOE pPA3BUTHE MPOLIECCa, a TAKXKE BbIJBUTaTh
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

PaGota ¢ nndopmarueii:

BBISBJIATH 1e(UUMTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA Ha
BOMPOC U I PEIICHUS 3a]auu;

BbIOUpaTh ~ MHGOpPMAIIMI0O W3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITUIO
pa3IMyYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

CTPYKTYpUPOBaTh MHGOPMAILIMIO, IPEICTABISTh €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpaPUUECcKH;

OLIEHUBATh Ha/IEKHOCTh uHpOpMaun 1o CaMOCTOSITEIIEHO
cOpPMyYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanouvie KoMMyHuxamuenvle Oelicmsus,  obecneyusarom

CHOPpMUPOBAHHOCMb COYUATbHBIX HABLIKOB 00YUAOUJUXCAL.
OO0uieHue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJIESHUSI B COOTBETCTBUU C YCIOBUSMHU
U 1eJISIMU OOIIIEHHMS; SICHO, TOYHO, IPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MMCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY PELICHUS
3a71a4M, KOMMEHTUPOBATH MOJIYYEHHBIN PE3yJIbTAaT;

B X07Ie 00CY>K/ICHHSI 33J1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJieMbl, peraeMon 3aa4uu, BhICKa3bIBaTh UJICH, HAIlEJICHHbBIE Ha TTOUCK
pEIICHUsA; COIOCTABISATh CBOM CYXICHHUS C CYXICHUSIMU APYTUX
YYaCTHUKOB JUajora, OOHapyKMBaTh pa3jIU4Ue U CXOACTBO IMO3UIIUH; B
KOppeKTHOU popme popMyaupoBaTh pa3HOIIacusi, CBOU BO3PAKECHUS,
MIPEACTaBIATh pe3yabTaThl pelIeHus 3ajJa4u, AKCIIEPUMEHTA,
HCCIIeOBAHUS, POEKTA; CAMOCTOSATEIILHO BEIOUPATh (pOpMaT BBICTYILIICHUS
C Yu€TOM 3a/1a4 MpPe3eHTAUU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON W UHIMBUIyaIbHON
paboThl MpU pemieHuH YYEOHBIX 3a7ad; NPUHUMATh IIeJIb COBMECTHOM
NESATEIbHOCTH, IUIAHUPOBaTh  OPTraHU3AIMI0 COBMECTHOM  paboThl,
pacmpenenartb BUAb pabOT, IOroBapuBaThCs, OOCYXJAaTh MPOLECC H
pe3yabTar padoThl; 00001aTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX hopmax paboThl (00CYykAeHUSI, 0OOMEH MHEHUM,
«MO3TOBBIE IITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI; OLICHUBATh
KaueCTBO CBOETO BKJIaga B OOMIMH TIPOIYKT TI0 KPUTEPHSIM,
chOpMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

3) Vuueepcanvhvie pecynsamugnsle oeticmausi, 0b6ecneuusarom Gopmuposarue
CMBICTIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHu3zanus:

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

y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MHGOPMALIHH.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TI03HABATENbHON pediekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICHCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIA/IETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yJibTara
pEILICHUsI MAaTEMATUYECKOM 3a/1a4H;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPH PELLIEHNUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTaHHBIX, HAWJEHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHUBAThb COOTBETCTBUE pe3yJbTaTa LEIH M YCIOBHUSIM, OOBACHATH
IIPUYUHBI JOCTHXKECHUS WIM HENOCTW)KCHUS PE3YyJIbTAaTOB JEATEIIBHOCTH,
HaXOAWTh OIMMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayaisa MaTeMaTHYECKOTO aHAIHU3a»
Ha YPOBHE CpeaHero oOuiero oOpa3oBaHUs JOJKHO OOECIEUMBATH JTOCTUXKECHHE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucia 1 BHIYMCTICHUS

OnepupoBaTh MNOHATHSAMH: PAUUOHAIBHOE U JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BelmonHsATh  apupMETHUYECKHE ~ ONepaldd C  pPAlMOHAJIBHBIMM U
NEHUCTBUTEIBLHBIMHU YHCIIAMHU.

BomonuaTe npuOIkEHHbIE BBIYUCIICHUS, UCIIONB3YS MpaBUia OKPYTJICHMUS,
JeaTh MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHHM.

OnepupoBaTh MOHATUSMHU: CTENEHb C LENBbIM IOKa3aTeseM; CTaHJIapTHas
dopMa 3amucu JEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIALLYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEIN ISl PEILCHUS
NPAKTUYECKUX 33]a4 U NTPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUAMU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3aMCh IPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKHE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE,
pPalMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BoimonHATe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN W periathb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BremonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX W HPPalMOHATIbHBIX
BBIPAKEHUI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JUUI PELICHUS MATEMAaTUYECKUX 3a1ad
¥ 3a71a4 U3 pa3IMYHbIX 001acTel HAyKH U PeasibHOM KU3HU.



MonenupoBaTh pealibHbIC CHUTyalldd Ha S3bIKE aireOpbl, COCTABISTH
BBIPDOKCHMS, YypaBHEHUS, HEPABCHCTBA 110 YCJIOBHUIO 3aJlayd, HCCIEAOBATh
MOCTPOEHHBIE MOJIEJIN C UCTIOJIb30BAHUEM ammapara ajareopsl.

DOyHKUMH U TPaPuKu

OnepupoBaTh MOHATUAMU: (YHKIHUSA, CIIOCOOBI 3a7aHus (PYHKIMH, 001acTh
OmpeNeneH!s] U MHOXXECTBO 3HaueHW GyHKUMHU, Tpapuk (QYHKIUU, B3aUMHO
oOpaTHbIe PYHKIIHH.

OnepupoBath MOHATUSIMA: YETHOCTh U HEUETHOCTH (PYHKITUHU, HYJTU (QYHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMIMA TSI peIeHUs] YPAaBHEHUM.

Crtpouth M uuTaTh TpaduKu JTUHEHHON (PYHKIIMHU, KBAAPATUYHON (DyHKIIHH,
CTETIEHHOW (PYHKITUH C IIEJIBIM TIOKa3aTeJIeM.

Hcnonw3oBath rpaduku GyHKIUNA I HUCCIENOBaHUS MPOLIECCOB U
3aBUCUMOCTEH TMpU pEHICHUH 3a/ad U3 JIPYruX y4eOHBIX MPEJAMETOB U peabHOU
KU3HU; BBIpaxaTh GOpMyIaMHu 3aBUCUMOCTH MEK/Ty BEJIMUMHAMH.

Havana MaTeMaTH4eCcKOro aHajmn3a

OnepupoBaTh TMOHATHUSMH: TIOCICAOBATEILHOCTh, apupMETHYCCKas U
reoMeTpUYeCcKasi MPOrpeCcCu.

OnepupoBaTh TMOHATUAMH: OECKOHEUYHO YyOBIBaOIIas TreoMeTpruuecKas
mporpeccusi, cyMMa O€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKON MTPOTPECCHHU.

3amaBaTh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUM I PELICHUS
peabHBIX 337a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTMKA

OnepupoBaTh MOHSATUSMU: MHOXKECTBO, ONIEPAIIMN HaJl MHOKECTBAMHU.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsi OMCaHUs peabHbIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a9 U3 IPYTUX YICOHBIX TIPEIMETOB.

OnepupoBath  MOHATHSIMH: ONnpeleNeHe,  Teopema,  CIEJCTBHE,
J0Ka3aTeNbCTRO.

11 KJIACC

Yucaa v BBIYMCICHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, IIE€JI0€ YHCIO; MCIOJIb30BaATh
MPU3HAKU JIEJIMMOCTHU LENBIX YHCEN, PA3JIOKEHUE YMCIIAa HA MPOCTHIE MHOXKUTEIN
JUISL PELLICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENEHb C PAIUOHAIIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JorapudM 4YKCIA, NECSITHYHBIE W HATypaIbHbBIE
Jgorapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumensTh cBOIiCTBa cTemeHW [UIsl MPeoOpa3oBaHUA  BBIPAKEHUII;
ONEPUPOBATh NMOHATHUAMM: ITOKA3aTEIBHOE YPABHEHHE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE THUIIbI [I0OKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHUs  BBIPAXKEHUH, COJEp)KalIUX JOrapuMsl;
OIIEpUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YPAaBHEHNUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxomuTe pemeHus nDpOCTEUIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHSAMM: CHCTEMA JIMHEWHBIX YPAaBHEHHMU M €€ PEIICHMUE;
UCIIOJIb30BaTh CUCTEMY JIMHEHUHBIX YPABHEHUN JUIS PELLICHUSA IPAKTUYECKUX 3a1a4.

HaxoauTp pelieHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEW panMOHaIbHBIX
YPAaBHEHUU U HEPABEHCTB.

MonenupoBaTh peaibHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDQKECHHUSI, YPAaBHEHHUS, HEPABEHCTBA W CHCTEMBI II0 YCJIOBHUIO 3aJa4H,
MCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM alapara aareopsl.

DOyHKuMU U rpadpuku

OnepupoBaTh MNOHATUSMM:  MEpPUOAUYECKass  (PYHKUUSA, HPOMEXKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpeMyMmMa (YHKUWH, HaAuOOJbIIee H
HauMeHbIllee 3HAuYeHHUA (QYHKIUU Ha TMPOMEXKYTKE; MHCIONb30BaTh HUX A
UCCIIeIOBaHUsl (PYHKLINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU IMOKA3aTeIbHOU, JOrapupMUYecKor u
TPUTOHOMETPUUYECKUX (PYHKIMI; U300pakaTh UX HA KOOPAMHATHOM TIIOCKOCTU U
WCIIOJIb30BaTh JJIsl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh HaA KOOPAMHATHOMN TJIIOCKOCTU TpaQUKU JTMHEHHBIX YPABHEHUH U
UCIIOJIb30BaTh UX I PEUICHUS CUCTEMBI JINHEMHBIX YPaBHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSIMH: HENpepbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKIINH;
UCII0JIb30BaTh TEOMETPUUYECKUMA M (PU3UUECKHUI CMBICI MPOU3BOJHOM AJI pelieHus
3aaad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIHH, BEIYUCISTH POU3BOIHbIE
CYMMBbI, TPOU3BEJCHUS, YHACTHOTO (PYHKIIUH.

Hcnonb30BaTh NPOU3BOIHYIO ISl MCCIIEI0OBaHUS (PYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTH PE3yJbTaThl UCCIETOBAHUS K TOCTPOEHUIO IpauKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKACHHs HAWIIy4dllIero peleHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-OKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: IE€PBOOOpa3Hasi M  MHTErpajl; I[OHUMATh
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpasa.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIINN; BEIYUCIIATH HHTETPa 110
dbopmyne Hrrorona—JleiOnura.

Pemmath npukiaHbIC 33149, B TOM YHCJIE COITUATBHO-D9KOHOMUYECKOTO 1
(Gu3ndecKoro xapakrepa, CpeACTBAMU MAaTEMaTHUECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudposBbie)
KourpoJubnbie | IIpakTHyeckue
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
JleiicTBUTEIbHBIC YHCTIA 9
1 1 https://skysmart.ru/
https://ege.sdamgia.ru/
Crenennas QyHKIUs 8 https://skysmart.ru/
2 1 .
https://ege.sdamgia.ru/
IlokasaTenbHast QyHKIHS 8 https://skysmart.ru/
3 1 .
https://ege.sdamgia.ru/
Jlorapudpmuueckas GyHKIUSA 13
4 1 https://skysmart.ru/
https://ege.sdamgia.ru/
5 Tpuronomerpudeckue GopMyIIbI 18 1 https://skysmart.ru/
https://ege.sdamgia.ru/
6 TpuroHomMeTpu4yecKre ypaBHEHUS 10 L https://skysmart.ru/
https://ege.sdamgia.ru/
. [ToBTOpeHUE 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 6



https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/

YYEBHO-METOJIUYECKOE
OBECNEYEHUEOBPA30BATEJILHOIO

MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

Anrebpa 1 Hayasia MaTeMatuueckoro ananuza 10-11.Anumon

. A.ITpocsemienue 2023

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA
Anre0Opa 1 Hauajna MaTEMaTUYECKOTO aHanu3a. J(uiakTuaeckue

matepuanbl. [labyana M.U, TkaueBa M.B. [Ipocsemenune 2023

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI
CETU UHTEPHET

1) www.fipi.ru

2) www.mathege.ru
3) www.reshuege.ru
4) www.ege.edu.ru

5) www.alleng.ru

6) www.alexlarin.net
7) www.egemetr.ru

8) www.interneturok.ru
9) www.egetrener.ru
10) www.YouClever.org



http://www.fipi.ru/
http://www.reshuege.ru/
http://www.ege.edu.ru/
http://www.alleng.ru/
http://www.alexlarin.net/
http://www.egemetr.ru/
http://www.interneturok.ru/
http://www.egetrener.ru/

