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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «Anredpa U Hadyaja MaTeMaTU4eCKOro
aHayn3a» 0a30BOro ypoBHA A oOywaronuxcs 10 —11 kiaccoB pa3paboraHa Ha
ocHOBe DeiepalbHOTO roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OPEIbSABISAEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, M TPaJULUN POCCUICKOTO
oOpazoBanus. Peanmuzanus mporpaMMbl OOECIEUYMBAET OBJIAJEHUE KIIHOYEBBIMU
KOMITETEHIIUSIMHM, COCTaBIIAIOIIMMHU OCHOBY JUISl CaMOPa3BUTHs W HENPEPBIBHOIO
00pa3oBaHMsl, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaAOIIHUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadama MaTEeMaTHYECKOTO aHAIM3a» SBISICTCS OJHUM U3
HanOoJIee 3HAYUMBIX B MPOrPaMMe CTapIIei IIKOJIbI, IOCKOJIBKY, C OTHOM CTOPOHBI,
OH o0ecreunBaeT MHCTPYMEHTANbHYIO 0a3y ISl M3Y4YeHHS BCEX ECTECTBEHHO-
HAyYHBIX KypCOB, a C JAPYrOM CTOPOHBI, (DOPMUPYET JIOTHIECKOE W aOCTPAKTHOE
MBIIJICHWE YYalluxXxcs Ha YpPOBHE, HEOOXOJUMOM [JIi OCBOGHHSA KypCOB
nH(pOPMAaTUKH, 0011IECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU. B paMkax maHHOTO Kypca
ydaluecs OBJAJeBAlOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIHUpyeT CBOU TOCTUKEHUS B MaTeMaTH4eCKOH (hopme.

Kypc anrebpsl u Hayan MaTeMaTHYECKOTO aHaIN3a 3aKJIaIbIBAET OCHOBY JUIS
YCHENIHOTO OBJAJACHUS 3aKOHAMU (U3UKH, XUMHU, OWOJOTHH, TOHWMAHHUS
OCHOBHBIX TEHJCHIIMM OSKOHOMHUKH U OOIIECTBEHHOW JKU3HU, TO3BOJISIET
OPHUEHTHUPOBATLCS B COBPEMCHHBIX MH(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XKM3HHW. B TOXe Bpems OBIaJICHUC
a0CTpaKTHBIMH W JIOTHYECKH CTPOTHMMH MaTeMaTHYECKUMU KOHCTPYKITUSIMU
pa3BUBAaET YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNEe U KOHKPETH3aI1io, a0CTparupoBaHue u
aHAJIOTHI0, (OPMHUPYET KPEaTUBHOE M KPUTHUIECKOE MBITIUICHHE. B X071¢ n3ydeHus
anreOppl W Hadajdl MaTeMaTHYECKOTO aHajin3a B CTapIIeld IIKOJIe ydJalluecs
MOJIYYatOT HOBBIM OMBIT PENICHWs] TPUKIAJHBIX 3a7a4, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTeMaTUYECKHX MOJCNICH pEeaNbHBIX CUTYalluid W WHTEPIPETAINH
MOJIYYCHHBIX ~ pENICHUH, 3HAKOMSTCA C  NpUMEpaMd  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TpHpOAE, HAyKe W B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEeMaTHYECKUMH OTKPHITHSAMHU U MX aBTOPaMH.

Kypc obnamaeT 3HAUYUTENBHBIM BOCHUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIU
peanu3yeTcs Kak uepe3 y4eOHbI MaTepual, CIOCOOCTBYIOMUNA (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS, TaK U 4yepe3 crenuuKy ydeOHON NesaTeNbHOCTH,



TpeOyrolen CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, IPOJOJKUTEIBHON
KOHIICHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe MeToauku oOydeHus anredpe U Hayajaam MaTeMaTHYECKOTO aHanu3a
JICKUT ACSITETbHOCTHBIN MPUHIIUIT 00yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOTO aHAJIN3a» BKIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOINYECKUE JTUHUU: «YUuciaa U BBIYUCICHUSD,
«DyHKIUYN U rpa@uKu», «YpaBHEHUS U HEpABEHCTBay, «Hauana MareMaTu4eckoro
aHanusa», «MHOXeCTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIbHO-METOAUYECKHE
JUHUU U3Yy4yaloTCsl Ha MPOTSHKEHUH JBYX JIET OOYyYEHHs B CTaplled IIKoJe,
€CTECTBEHHO JIOMOJIHASA APYT APYyra U MOCTEIEHHO HACHIIAACh HOBBIMU TEMaMHU U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe colaepKaHME HECKOJbKMX  MaTeMaTH4eCKuX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHS, MATEMATUUECKUI aHAIU3, TEOPHUsI MHOKECTB U 1p. [Io Mepe Toro
KaK yyalluecs OBJIaJIeBAalOT BCE OoJiee MHUPOKUM MaTEeMAaTUYECKUM allaparoM, y
HUX [OCJEN0BaTeIbHO (OPMUPYETCS U COBEPLIEHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKYIO MOJENb PEAIBHOW CUTYallMH, TPUMEHATh 3HAHUSA, ITOJTyYCHHBIC B
Kypce «Anrebpa © Havyajlla MaTEMaTUYECKOTO aHaIW3a», I PEIICHUS
CaMOCTOATENBHO  C(POPMYJIMPOBAHHOM MaTEMaTUYECKOM 3aJadyd, a 3aTeM
UHTEPIIPETUPOBATD [TOJIYYECHHBINA PE3yJIbTaT.

ConepxarenpHO-MeTOAUYECKas JIMHUAS «Hucna W BBIYMCICHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOM IKoJie. B crapiieil mikosie ocoboe BHUMaHUE YAEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YKCIA, yMEHHE
pallMOHAJIBHO BBIMOJIHATE JIEUCTBUA C HHMH, JI€J1aTh NPUKHUIKY, OIICHUBAaTh
pesynbrar. OOyuvaromuecs MOJy4arOT HAaBBIKM NPUONMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JCHUCTBUM C 4HCIaMHU, 3alUMCaHHBIMM B CTaHAApPTHOU (Qopme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAKCHUMN.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YyETCs Ha IPOTSHKEHUU BCErO
oOydeHHs] B CTaplield WIKOJE, MOCKOJIbKY B KaXKIOM paszjelie MporpaMMbl
MPETYCMOTPEHO PEIIEHHWE COOTBETCTBYIOIIMX 3aad. OOyuarommecs: OBIaJeBalOT
pa3NIMYHBIMM METOJAMH PEIICHUS LENbIX, PAlUOHAJIbHBIX, WPPALMOHAIbHBIX,
MOKAa3aTeNbHBIX, JIOTAPUPMHUUECKHMX U  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [1osrydeHHbIe yMEHNs UCTIONIB3YIOTCS IIPU U CCIIEI0BAHUHN
(GyHKUMNA C MOMOILBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3aJad U 3a7ad Ha
HAaxXOXKJE€HUE HauOOJBIIMX M HAUMEHbIIUMX 3HauYeHUW ¢yHKuuMd. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0d Takke (QOPMHUPOBAHUE YMEHMMH
BBIMOJHATh pacy€rsl Mo (opmynaMm, MpeoOpa3oBaHUs LEJbIX, PALUOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TAKXKE BBIPAKEHUN,



COJEpKalIMX CcTerneHu M Jjorapudmel. brarogaps u3yueHuio anredOpanveckoro
MaTepuaia MPOUCXOIUT JaldbHEHIee pa3BUTHE AITOPUTMHUECKOTO H a0CTPAKTHOTO
MBILUIEHUST y4aluxcsl, (OPMHUPYIOTCS HaBBIKM JEIyKTHUBHBIX PACCYXKJIECHUMH,
paboTel C CHUMBOJBHBIMU (OpMaMHy, MPEJCTABICHUS 3aKOHOMEPHOCTEW U
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. Airedpa npennaraet 3Qp¢GeKTUBHbIC
UHCTPYMEHTBI [JIsl PEIICHUS TMPAKTUYECKUX M EeCTECTBEHHO-HAYYHBIX 3ajad,
HaTJISHO J€MOHCTPHUPYET CBOM BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

ConepxxarenpHo-MeToMYecKass JUHUS «DyHKIUMU U TpaduKU» TECHO
HeperyieTaeTcs ¢ IpYyruMHU JIMHUSAMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCIIEI0BATEIBHOCTh U3yUeHUS MaTepuana. 3ydenue cTenenHoil, mokazareabHOH,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB U TPa(HKOB,
UCIOJIb30BaHue (DYHKUUHM Ul pellieHus 3a7ad U3 APYrux y4eOHbIX MPEAMETOB U
peaIbHOM U3HU TECHO CBA3aHO KaK C MaTeMaTHMYECKUM aHallM30M, TaKk MU C
pelieHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM OojblIoe BHUMaHHUE YAENAETCS
(hOpMUPOBAHNIO YMEHHS BRIPAKATH POPMYTIaMU 3aBUCUMOCTH MEXTY Pa3IHUHBIMH
BEJIMYMHAMH, WCCJIEI0BaTh TMOJyYeHHBIE (YHKIHH, CTPOUTH WX TpaUKH.
Martepuan 3Toli coepKaTeNnbHOM JIMHUYU HalleJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCMMOCTU MEKIYy BEIMUYMHAMU B pa3iIuyHON (opme:
aHAJIMTHYECKOW, Tpaduueckoil u cioBecHoW. Ero wusydyenue cnocoOCTByeT
Pa3BUTHIO aAJTOPUTMHUUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIECHUIO U
KOHKPETHU3aL[1H, UCII0JIb30BAHUIO aHAJIOT U,

ConepxarenpHas auHUS «Hauana maTeMaTHMuecKOTO aHajiu3a» IO3BOJSET
CYLIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTb UCCIIEIOBaTh U
CTpOUTH rpaduku QYHKINH, OMPEACTATh UX HANOOJBIINE U HANMEHBIITUE 3HAYCHHUS,
BBIUUCIIATH TUIom@aan Guryp u oObEMBI Ted, HAXOAWTh CKOPOCTH W YCKOPEHHUS
npoueccoB. JlaHHas coaepxaTesibHasi JMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
INOCTPOCHUS MaTeMaTUYECKUX MOJIeJe peajbHbIX CUTYyallUud, HaXOXICHUS
HAWIYYIIEro PEIICHUs B MPUKIATHBIX, B TOM YHCIE COIHMAIbHO-YKOHOMHYECKHX,
3aJa4ax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOTO aHaju3a CIOCOOCTBYET
pPa3BUTHIO AOCTPAKTHOTO, (POPMAIBHO-IOTUYECKOTO W KPEATUBHOTO MBIIIICHUS,
(GbopMHPOBAHNIO YMEHHI pacrio3HABaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHUKH B HayKe,
TEXHUKE U HCKyccTBe. OOywaromuecss y3HAIOT O BBIJAIOIIUXCS pe3yJbTaTax,
MOJTyYEHHBIX B XO/I€ Pa3BUTHSI MATEMATHKH KaK HAyKH, U UX aBTOpPax.

CopepxxarenpHO-MeTOIMYeCKas JIMHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTaM TEOPUU  MHOXKECTB.  TeOpeTHKO-MHO)KECTBEHHBIC
MPEJICTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHUKW W TMpeasiararoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEIUHSIIONINMN BCE pa3aesbl MAaTEMAaTUKH U €€
NPUJIO’)KEHUH, OHU CBSI3BIBAIOT Pa3Hble MaTeMaTHYeCKUE AMCLUUIUIMHBI B €IUHOE



uenoe. [o3aToMy BaXHO JaTh BO3MOXHOCTb IIKOJBHUKY HNOHUMAaThb TEOPETHUKO-
MHOXECTBEHHBIN SI3bIK COBPEMEHHONM MAaTeMaTHKH W HCHOJb30BaTh €ro JJis
BBIPKEHUSI CBOMX MBICJICH.

B kypce «AnreOpa u Hayaia MaTeMaTHYECKOTO aHaIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTeMaTHMYECKOrO0 MOJCIHMPOBAHUSA, KOTOpPHIE MPU3BAHBI
c(opMUPOBATH HABBIKU MOCTPOCHUS MOJICIEH pealbHBIX CUTyaIUil, HCCIEAOBAHUS
TUX MOJENIEH C MOMOUIBIO ammapara aiareOpbl U MaTEMaTUYECKOIO aHalu3a U
WHTEPIPETALUU MTOJYYCHHBIX pe3yabTaToB. Takue 3aaHus BIUIETCHBI B KaXKIbIi U3
pa3zieNoB MPOrpaMMbl, TOCKOJIBKY BECh MaTEpHall Kypca IMMPOKO UCTIONb3YETCS IS
peleHuss TpuKIaaHbIX 3anad. [Ipu pemieHun peandbHBIX MPaKTUYECKHUX 3a/iay
ydamiecs: pa3BUBAIOT HAOIIOJaTeNbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIOIb30BAaTh AHAJIOrMI0, 0000IIAaTh W KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJlady OPraHu3yeTcsl B MPOIECCE M3YyUEHUs BCEX TeM Kypca «Anrebpa U Hayaia
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B ydueOHOM mtaHe Ha U3y4eHHE Kypca anreOphl U Hayal MaTeMaTHYeCKOro aHam3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kiacce v 3 yaca B HEJICNIO B
11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA

Panmonaneupie uyucina. OOBIKHOBEHHBIE M JIECATUYHBIC APOOH, MPOLEHTHI,
OECKOHEYHbIE  NEpPUOAUYECKHME ApoOH. Apudmernyeckue  omnepamuua ¢
palMoOHANIBHBIMU YHUCIIAMU, TPE0OPa30BaHMS YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0el U MPOLEHTOB ISl PEIICHUs MPUKIAAHBIX 3a7a4 M3 Pa3IMYHBIX OTpaciien
3HAHUU U pEaTbHOM KU3HH.

JlelictBuTenpHple 4ncia. PanvoOHaNbHBIE W UPPALMOHAIBHBIE YHUCIHA.

ApudmeTrueckue onepanuu ¢ 1eHCTBUTENbHBIME unciaamu. [IpuOmmkénnbie

BBIYMCJICHUS, IIPABUIIa OKPYTJICHM, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCIICHUN.

Crenenp ¢ 1uensiM  nokasareneMm. CranmaptHas  (opma  3amucu
neficTBUTeNbHOrO  yucia. Vcmonp3oBaHue —moaxonsmed  (Gopmbl  3amucH
JEUCTBUTEIBHBIX YHUCEN Ul PEIICHUSA NPAaKTUYECKUX 3a4ad U IPEICTaBIICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaibHOW  cremeHd.  JledcTBusS ¢
apu(pMETUYECKUMH KOPHSMHU HATypaJIbHOM CTENEHHU.

CHHyC, KOCHHYC W TaHI€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI'€HC YMCIIOBOI'O ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOKIECTBEHHbIE MPE0Opa30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHrne HepaBeHCcTBa. MeTton
WHTEPBAJIOB.

Pemenue nuensix 1 ApoOHO-PAIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPaBHEHUNW U HEPABEHCTB.

Pemienre TpUroHOMETpUIECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHNI U HEPABEHCTB K PELICHNUI0 MAaTEMAaTUYECKUX 3a1a4 U
3a]1a4 U3 pa3IMyHbIX 00acTel HAyKH U peajbHOU KU3HU.

DyHKIUHN U rpaPuKu

OyHkius, crnocoObl 3amgaHus Gysknuu. ['paduk  QyHkuu. BzaumHO
oOpaTHbIe (PYHKITHH.

OO6nacTb ompenesaeHuss 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynu ¢yHkuumu.
[TpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (QYHKIIUU.

CrenenHast pyHKIMS ¢ HATypaldbHBIM U ILI€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpa@uK KOpHS N-0M CTENEHHU.



TpuroHomerpuueckass OKpPYKHOCTb, OIIPEIEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauaja MmaTeMaTH4eCKOro aHaImu3a

[locnenoBareTbHOCTH,  CIOCOOBI 3a1aHUS MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE ITOCIEN0BATEIBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUEcKas nporpeccur. beckoneyHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
nporpeccur. dopMyna CIOXKHBIX MPOLEHTOB. MCMOIp30BaHME MPOTPECCUU IS
pELIEHUs pEeANIbHBIX 3a/1a4 MIPUKIAJTHOTO XapaKTEepa.

MHoxecTBa U JIOTUKA

MHoxecTBO, omnepauuu Haj MHOXecTBamu. [(uarpammbl Diinepa—BenHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara il OINMCAHUS PEeajbHbIX
IIPOLIECCOB U SIBJICHU, IPU PEILICHUH 3a7a4 U3 APYTUX Y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIE€ICTBHE, J0Ka3aTEIbCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUSA

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

Crenensp ¢ panmoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIICHH.

Jlorapudm uncina. JlecsTHUHbBIE U HATYPAJIbHBIE JIOTaApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIPAXKEHUM, CONEPKAIIMX JTOTAPUPMBI.

[TpeoOpa3oBanue BBIpRXXEHUH, COAEpXKAIIMX CTENEHH C palUOHAJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHU. PellleHne MPUKIaIHbIX 33/1a4 C TTOMOIIbIO
CUCTEMBI JIMHEHWHBIX YPABHEHUM.

CucTeEMBI M COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX
3a/1a4 v 337249 U3 pa3InIHbIX 00JaCTel HAYKH U PEeaTbHOM JKU3HHU.

DyHKIUHN U rpaPuKu

Oyukius. [lepuonnueckue pynkuuu. [[pomekyTKM MOHOTOHHOCTH (DYHKIIUU.
MakcumymMbl 1 MUHUMYMBI (pyHkiuu. HaunOonbliee M HavMeHblllee 3HAYECHUE
GyHKIIMM Ha TTPOMEKYTKE.

Tpuronomerpruueckre QPyHKITUU, IX CBONCTBA U TpadUKH.

[Toka3zaTtenbHas u JorapudmMuyeckast PyHKIUU, UX CBOMCTBA U TpadUKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIs pelICHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GYHKIUMNH 711 HUCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT IMPU PELICHUU 3a/1ad U3 APYIHX y4eOHBIX
MPEAMETOB U PEATBHOM KU3HH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHbie hyHKIIMA. MeTOT MHTEPBAJIOB ISl pEIICHUS] HEPABEHCTB.

[IpousBonnass  ¢yHknuu. ['eoMerpuueckuii W (UBHMYECKHH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  d7eMEHTApHBIX  QyHKUUNA.  Dopmynbl  HAXOXIEHUS
MIPOM3BOJHON CyMMBI, POU3BEICHUS U YACTHOTO (DYHKITUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxkaenue HanOoNbIIero 1 HAaMMEHbIIEro 3HayeHus: (PyHKIUHA Ha
OTpE3KE.

IIppuMeHeHne NTPOU3BOJHOM I HAXOXKACHUSA HAWIY4YIIEro pELICHUSA B
IPUKIIAIHBIX 3aJayax, Mg OIpPEACIICHUSA CKOPOCTH IIPOLecCa, 3aJaHHOIO
bopmyoii umm rpaduKoMm.

[lepBooOpa3znas. Tabmuua nepBooOpa3HBIX.

Wurerpan, ero reoMeTpuyeckuii W (QU3WYECKUil CcMbICH. Beraucienue
uHTerpana o popmyne Hetorona—Jleitonuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOFO mpecamMeTa «MaremaTuka» JOJIDKHO o0ecrneyrBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06H16FO 06p330BaHI/IH CICAYIOIHX JTJUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6paSOBaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTrpaMMbl Y4YEOHOTO TMpeaMeTa
«MareMaTnka» XxapakTepu3yrTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO TPAKITAHCKON TO3UITUN 00YUAIOMIErocs] KaKk aKTHBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIIeCTBa, MPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHHUIA,
Ipolenyp TpaxaaHCKOTO obmecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSAMY 1 HA3HAYCHHUEM.

[TaTproTHUYeCcKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaK1aHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUICKON MaTEMaTUYECKOM MIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUW B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
cOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHS, OJTUYECKOTO  TOBENICHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy MYIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYas ACTETHKY MaTEeMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1a4, PEIICHHUH, PacCyKACHUI; BOCIIPUUMYHBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHITh MaTEMAaTHUUYECKHUE 3HAHUSI B
WHTEpecax 37J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHU U
OTJIbIXa, peryJssipHas pu3ndeckasi akTUBHOCTh); (PU3UYECKOTO COBEPILICHCTBOBAHUSI,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM IEATEIHLHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYAOJIOOUS, MHTEPECOM K
pasnuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBHIOOD
Oynymei mnpodeccur U peanr30BbIBATh COOCTBEHHBIE IKU3HEHHBIC IUIAHBL;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTeMaTH4eCcKoMy OOpa3oBaHHIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUM BCEH KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUE€CKON HAMIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHMUMAHUEM BIIMSHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON M COLMATIBLHOM
CpeImbl, OCO3HAaHHWEM TJ00ATBHOTO XapakTepa DJKOJIOTHYECKHX MpoO0ieMm;
OpUCHTAIlMel Ha MPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUW JUIs pEIleHHsS 3ajlad B
00JIaCTH OKPY’KAIOIIEH Cpeibl, INTAHUPOBAHUS MIOCTYIIKOB M OIICHKU MX BO3MOXHBIX
MOCJEACTBUN JJIs1 OKPYKAOIIEH CPEBI.

[leHHOCTH HAYYHOTO TTO3HAHUSL:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH U  OOIIECTBEHHOW TMPAKTUKU, [MOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c@epbl 4YeIOBEUECKOM NESITeIbHOCTH, ATaloB €&
pa3BUTHUS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUIIM3ALUU; OBJIAJICHUEM S3bIKOM
MaTeMaTUKU W MaTEMaTUYECKON KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOEKTHYID U HCCIEIOBATEIIbCKYIO JEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMbl y4EOHOTO IMpeaMera
«MaremaTuka XapaKTepU3yIOTCS OBJIAZICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHBIMU OeUCTNGUSIMU.

1)  Vuueepcanvmvie  nosnaeamenvuvie  Oelicmeus, — 0Oecnedusaom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 o0byuarowuxcsa (oceoenue
Memoo0o8  NO3HAHUSL ~ OKpYJcarowe2o  Mupa;  NpUMeHeHue  JI02UHEeCKUX,
UCCTIe008aMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

ba3oBrle norudyeckue 1eMCTBUA:

e BBIABIISITH U XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MAaTEMaTHYECKUX
O00BEKTOB, TOHATHN, OTHOIICHWH MEXIy TMOHATHIMH; (DOpMyIHpOBaTh
OTIpEJICICHUs] ~ TOHSATUW; yCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJaccu(ukanyu, OCHOBAaHUS Il OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBATb U  MPEOOpPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHbIE M OTPULIATEIbHbIE, €JUHUYHBIC, YAaCTHbIE WU OOIIUE;
YCIIOBHBIE;

BBISBJISITh ~ MAaTEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAOIIOJCHUSX U YTBEPKICHUSX;
npeajiaraTb KpUTEPUH JUIs1 BBISIBIIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JienaTh BBIBOABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIOUECHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;
MIPOBOAUTH CaMOCTOSITEIIEHO JI0Ka3aTEIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
OPUBOJUTH TMPHUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIE€HUS U BBIBOJBL;

BbIOMpaTh croco0 peleHus y4yeOHOM 3agaud (CpaBHMBATh HECKOJIBKO
BapUAaHTOB peEUIeHMs], BBIOMpaTh HaubOoiee NOAXOIAIMMA C Yy4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBrle nucciieqoBaTeIbCKUE TEUCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodIeMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOE, (OpPMHUpPOBaTH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIBHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
OOBEKTa, SBJIEHUS, MPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOATENEHO (OPMYIUPOBATH 0OOOIIEHHS U BBHIBOBI TIO pe3yjibTaTam
IPOBEAEHHOTO HAONIONCHUS, WCCIIEOBaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOTHO3UPOBATh BO3MOXXHOE pPA3BUTHE MPOLIECCa, a TAKKE BBIJBUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

PaGota ¢ undopmarueii:

BBISBJIATH J1e(pUUMTHI MH(GOPMAaLIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA
BOIIPOC U JJIS PEIICHUS 3a]1a4uH;

BbIOMpaTh  MHGOpPMAIMI0O M3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

CTPYKTYpUPOBaTh WHGOPMAILIMIO, IPEICTABIATh €€ B Pa3IMUHBIX (opMmax,
WLTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaJEKHOCTD uH(popmaIun 1o CaMOCTOSITEJIBHO
c(OpMyIUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanouvie KomMMynukamuenvle Oelicmsus, — obecneyusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVUATOUWUXCSL.
OO0uieHue:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBHUIMU
U LIeJIIMH OOILIEHHUST; ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMCBMEHHBIX TEKCTax, 1aBaTh MOSCHEHUS IO X0y PEIICHUS
3a71a4M, KOMMEHTUPOBAThH MOJIYYECHHBIN PE3yJIbTaT;

B X0J1€ O0CY>KJIEHHUs 3a1aBaTh BOIIPOCHI MO CYIIIECTBY 00CYX IAEMOU TEMBI,
poOJIeMBbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UACH, HalleJICHHbIC Ha TTOUCK
pEILIEHHUsI; CONOCTAaBISATh CBOM CYXKACHUA C CYXKICHHSIMU JIPYyTHUX
YYaCTHUKOB JUajora, OOHapyKMBaTh pa3jIU4ve U CXOACTBO IMO3UIIUH; B
KOppEeKTHOU popme popMyaupoBaTh pa3HOIIacHsi, CBOU BO3PAKECHUS;
MPEICTABIATh  PE3yJbTaTbl  PELIEHUs  3aJayd,  OKCIIEPUMEHTA,
WCCJIeIOBaHUs, POCKTA; CAMOCTOSITEIHLHO BEIOMPATh (hOpMAT BBICTYILIICHUS
C Yu€TOM 3a/1a4 MPe3eHTAUU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U UHANBUYaIbHON
paboTHl TpU pelmIeHUW YYEOHBIX 3a7ad; NPUHUMATh IIeJIb COBMECTHOM
NEeSATEIbHOCTH, IUIAHUPOBaTh  OpPraHU3AIMI0 COBMECTHOM  paboThI,
pacmpenenartb BUAbI pabOT, JIOroBapuBaThCS, OOCYKIATh MPOLECC U
pe3ynbTaT padoThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CYkAeHHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI; OLICHUBATh
KaueCcTBO CBOETO BKJIaga B OONMH TIPOAYKT IO  KPHUTEPHSIM,
chOpMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

3) Yuusepcanvnvie pecynamusnnie oeticmaus, obecneuusarom popmuposarie
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BEHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(POPMALIMH.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TI03HABATENbHON pediekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIA/IETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIIEcca U pe3yJibTaTa
pEILICHUsI MAaTEMATUYECKOM 3a/1a4H;



e MPEIBUAETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPH PELLICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JTaHHBIX, HAWJEHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHUBAThb COOTBETCTBUE pe3yJbTaTa LEIH M YCIOBHUSIM, OOBACHATH
IIPUYUHBI JOCTHXECHUS WIM HENOCTW)KCHUS PE3YyJbTAaTOB IEATEIIBHOCTH,
HaXOAWTh OIMMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayansa MaTeMaTHUYECKOTO aHAIHM3a
Ha YpPOBHE CpPEIHEro OOIero oOpa3oBaHMS JOJDKHO O0ECIIeYMBATH JTOCTHKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia ¥ BIYMCICHUSA

OnepupoBaTh MNOHATHSMHU: pPAUUMOHAIBHOE M JICUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOLICHTHI.

BeimonHsATh  apupMETHYECKHE ~ ONepaldd C  pPAlMOHAJIbHBIMM U
JIEVUCTBUTEIBHBIMU YUCIIAMU.

BoInonHATh TpUOIMKEHHBIE BBRIUUCICHUS, UCIIONB3Ys MpaBUiia OKPYTICHUS,
JeNaTh MPUKUIKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSAMHU: CTENEHb C LEIbIM IIOKa3aTEIEM; CTaHIApTHAas
dopMa 3amMcu JIEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YNCEN AJIsl PEIICHUs
MPAKTUYECKUX 33/1a4 U MPEJCTABIICHHS TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC Y TaHI€HC IPOU3BOJIBHOTO YTJIa;
MCITI0JIB30BaTh 3alMCh IPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJNOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BrimonasaTh ipeoOpazoBaHusi TPUTOHOMETPHUECKUX BBIPAKEHWA W peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrImoHITh peoOpa3oBaHUs IIENBIX, PAIMOHAIBHBIX W HPPANHMOHATBHBIX
BBIPAKEHUN U pelIaTh OCHOBHBIE THUIIBI EJIBIX, PALIMOHAIBHBIX U UPPAIMOHATBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpyMeHATh YpaBHEHUSI U HEPABEHCTBA JJIA PEIICHUS MAaTEMAaTHUECKUX 3a7a4
Y 33J71a4 U3 PA3IMYHbIX 00JIaCTel HAyKU U PEATbHON KU3HHU.



MonenupoBaTh peaibHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXCHUS, YypaBHEHUS, HEPaBEHCTBA IO YCJOBHIO 3a/layd, MCCIEI0BATh
MIOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM amapaTa ajareopsl.

DOyHKUMH U TPaPuKu

OmnepupoBaTh MOHATHAMU: (PYHKIMS, CIIOCOOBI 3a1aHusl (PyHKIUHU, 00JIaCTh
OIIpENEICHUs ¥ MHOXKECTBO 3HA4YEeHUH (QYHKUUHU, rpaduk (QYHKIUH, B3aUMHO
oOpaTHble PYHKIIUU.

OmnepupoBaTh MOHATUSIMH: YETHOCTh U HEYETHOCTH QYHKITNH, HYTU QYHKIUH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIUHA 11 pelIeHns: ypaBHEHUH.

CrtpouTh U 4uTaTh rpa@uKu JTUHEHHON (PYHKINU, KBAAPATUUHON (PYHKIINH,
CTETICHHOH (PYHKIIMH C IIEJIBIM MTOKa3aTeJIeM.

Ucnons3oBath rpadukd GyHKIOUE I UCCIEIOBAHUS TPOIECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BbIpaxaThb (pOpMyIaMH 3aBUCUMOCTU MEX/y BEJIMYMHAMM.

Hauaja maTeMaTH4ecKOro aHaIu3a

OmnepupoBaTh MOHITHSAMH: IIOCIIEOBATEILHOCTh, apudmMeTnyeckas W
reOMEeTpHUECKast MPOTPECCUHU.

OmnepupoBaTh MOHATUSMH: OECKOHEYHO YOBIBaIOIIasg TIeoMeTpUyecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBaIOIIEe reOMETPUUECKON POTPECCHH.

3azaBaTh NOCIEI0BATEIbHOCTH Pa3IMUHBIMU CIIOCOOaMH.

Hcnonp30BaTh CBOMCTBA MOCIENOBATENFHOCTEH U MPOTPECCHI TSI PEIICHUS
pealibHBIX 3aJa4 MPUKIAHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OmneprpoBaTh NOHATUSIMH: MHOXKECTBO, ONIEPALIMU HaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat i OTIUCaHuUs pealbHbIX
MIPOIIECCOB U SIBJICHH, TPH PEIICHUH 33]a9 U3 JPYTUX YYEOHBIX MMPEIMETOB.

OnepupoBaTh  TOHIATHSIMH:  ONpEICICHHE,  TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeNNbCTBO.

11 KJIACC

Yucaa v BIYUCICHUSA

OnepupoBaTh NOHATUAMM: HATYpajJbHOE, LEJIOE YHUCIO; WCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LEJbIX YHCEII, PA3JIOKEHNE YNCIIa HA TIPOCTHIE MHOKHUTEIH
JUISl PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMHU: Jorapudm 4yucia, JECATHUUYHbIE W HATypaJbHBIC
JorapuMsl.

YpaBHeHUS U HEPABEHCTBA



[IpumensTh cBOIiCTBa cTemeHW [UIsl MPeoOpa3oBaHUA  BBIPAKEHUII;
ONEPUPOBATh MOHATUSAMM: ITOKA3ATEIBHOE YpPAaBHEHHE WM HEPABEHCTBO; pEIIATh
OCHOBHBIEC TUIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHUs  BBIPAXKEHUH, COJEp)KaLIUMX JIOrapu(MbI;
ONEPUPOBATh NOHATUAMU: JIOTApUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHU U HEPABEHCTB.

HaxoauTe pemenns npoCcTeUnx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh NOHATHSAMH: CHCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pEIICHMUE,
WCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPaBHEHUH IS PEIICHUS IPAaKTUYECKUX 3a/1a4.

HaxonuTe pemeHus npocTEHIIMX CUCTEM U COBOKYITHOCTEH pallOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIPDAXKECHUs, YPaBHECHMS, HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM aIlllapaTa anreopsl.

DOyHKuMU U rpadpuku

OnepupoBaTh MNOHATUSMM: MEpUOAUYECKass  (DYHKLUMSA, HPOMEXKYTKU
MOHOTOHHOCTH (PYHKUMHU, TOYKH OHKCTpeMyma (QyHKUOUH, HaubOojbliee U
HauMEHbIllee 3HAueHUs (QYHKIUUM Ha MPOMEXKYTKE; HCIOJIb30BaTh UX MAJis
UCCIIE0BaHMsl (PYHKINHU, 3aJaHHOU TpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKU IMOKA3aTEIbHOU, JIOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKUUN; M300paxaTh X HA KOOPAMHATHOW IUIOCKOCTH U
WCIIOJIb30BaTh I PEIIECHHS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAUMHATHOM TUIOCKOCTH TpaUKK JTMHEHHBIX YPaBHEHUN U
MCIIOJIB30BaTh UX JUIA PEUICHUS CUCTEMBI JINHEMHBIX YPABHEHUM.

Ucnonw3oBaTh rpaduikd GyHKOUE I UCCIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh NOHATHIMU: HENpEpbIBHAS (DYHKIMS; MPOU3BOAHAS (DYHKIIMM,
UCITI0JIb30BATh TEOMETPUUYECKUM M (PU3UUECKUI CMBICI MPOU3BOHOM JJIS pelIeHuUs
3a1ad.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIIATH MPOU3BOJIHbIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIMIA.

Hcnonb30oBaTh NPOU3BOAHYIO AJI HCCIIE0BAaHUS (PYHKIIUM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEI0BAHUS K TIOCTPOSHUIO IpaUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKACHHs HAWIIy4dllIero peleHus B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIIBHO-ODKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATHSMHU: TMEpBOOOpa3Hass U  MHTErpai; IMOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICIT MHTErpaa.



HaxoauTh mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIININ; BEIYUCIIATH HHTETPa 110
dbopmyne Hrrorona—JleitOnuia.

Permath npukiaaHbIC 3a/1a49, B TOM YHCIIE COMUATBHO-DKOHOMUYIECKOTO H
(du3nIecKoro xapakrepa, CpeJCTBaAMUA MAaTEMAaTHIECKOTO aHAIN3A.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudposBbie)
KourpoJubnbie | IlpakTnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
MHoecTBa pallMOHAJIbHBIX U
1 €HCTBUTEIBHBIX YUCeN. PalnOHAIbHBIE 14 1 bubmorera [JOK
A -ral https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPaBEHCTBA
5 Oyukuuu u rpapuku. CTeneHsb ¢ 1esIbIM 5 bubnnorexa IOK
II0Ka3aTesIeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 18 1 bubnuorexa [JOK
HppanuonaibHble ypaBHEHHSI H HEPABEHCTBA https://m.edso00.ru/1568aba3
O
4 T leilzlzgﬁe un. TpUroHoMeTpu4ecKue 22 1 bubmorexa HOK
P TPHI- 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBatenbHOCTH U POTPECCUN 5 bubmmorexa [JOK
A porp https://m.eds00.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1 bu6nmoreka [JOK
3HAHUU https://m.edso00.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabubie | IlpakTuyeckue
n/n NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM.
1 [TokazarensHas Gynknus. [lokazaTenbHbIE 12 1 bubmaorexa LJOK
i ) https://m.edsoo.ru/f11c4afd
YPaBHEHUS U HEPABEHCTBA
Jlorapudmudeckas QyHKIHS.
2 .HOFapl/IiMI/I‘-IeCKI/Ie (byaB:eHI/ISI 51 12 bubmmorexa [IOK
P yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
T NTOHOMCTPHUYCCKUC KIIUU U UX
3 r pa(bHKH T II?IFOHOMG q)IZ;Ieclllcne 9 1 bubmmorexa LIOK
P b P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubnuorexa [JOK
4 IT N 24 1
POUIBO/IHaZ. LiPHMEHERHE NPOSBOHON https://m.edsoo.ru/f11c4afd
bu6mmorexa [JOK
5 %1 9
HTCTPATT I €T MPHMEHCHHA https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
6 I 12 1
CHCTeMb ypaBHeHHii https://m.edsoo.ru/f11c4afd
7 HarypansHsle U 11eible ynciia 6 bubmorexa HOK
P t https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 5 0
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

* Marematuka: anredpa u Hadaa MaTeMaTHIECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa 1 Havasla MaTemMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun F0.M., TkaueBa M.B. u ap., AKIMOHEpHOE 00I111€CTBO

«3parensectBO «lIpocBemienue»

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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