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MNOACHUTEJIbHAS 3AININCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa u Havajga MaTEMaTHIECKOTO
aHaim3ay 06azoBoro ypoBHs miig oOyvaroutuxcst 10 —11 kmaccoB pa3paborana Ha
ocHoBe DenepanbHOro rocyAapCTBEHHOI0 00pa3oBaTENbHOTO CTaHAAPTa CPEIHETO
oOmero oOpa3oBaHusd, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NpEeAbSIBIAEMBIX K MaTEMaTHUUYECKOMY OOpa3OBaHUIO, U TPAIUILMI POCCHUICKOTO
oOpazoBanus. Peanmuzanus mporpamMMbl OO€CHEUMBAET OBIAJEHUE KIHOYEBBIMU
KOMITETEHLIUSMH, COCTaBIISIONIMMH OCHOBY [IJISi CAMOPA3BUTUS M HEMPEPHIBHOTO
00pa3zoBaHusl, LEIIOCTHOCTh OOUIEKYIbTYPHOTO, JUYHOCTHOTO ¥ MO3HABATEIHLHOTO
pa3BUTHUS JTUYHOCTH O0YYAIOIIUXCSL.

HEJAU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajga MaTeMaTHYE€CKOTO aHAIW3a» SIBISETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMME€ CTapUIed IIKOJbI, IOCKOJbKY, C OJHOMU
CTOpOHBI, OH OO€CIeYMBAET HHCTPYMEHTAIbHYIO 0a3y [ HU3y4yeHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYrOl CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
a0CTpakTHOE MBILIUICHHE YYalluXcsi Ha YpOBHE, HEOOXOAMMOM JJsi OCBOEHUS
KypcoB HH(OPMATUKH, OOILIECTBO3HAHMS, HMCTOPUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas (popMyJIMpyeT CBOU JOCTHKEHHSI B MaTEMaTHYECKO opMme.

Kypc anreOpel 1 Havan MaTreMaTHYE€CKOro aHajau3a 3aKJIaJIbIBA€T OCHOBY IS
YCHENIHOTO OBJAJICHUS] 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHUH, TOHUMAaHUSA
OCHOBHBIX TEHJICHIIMM HSKOHOMUKM M OOIIECTBEHHOM JKWU3HH, IO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B ITOBCEIHEBHOM KM3HHU. B TOKEe Bpems OBJIAJECHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMHM MAaTeMaTHMYECKUMU KOHCTPYKIUSMU
pa3BUBAa€T yYMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTUHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue u
aHaJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHEe. B xone nzyuenus
anreOppl W HauyaJl MaTEeMaTHYEeCKOrO0 aHalW3a B CTapliedl IIKOJe ydJalluecs
IOJy4arOT HOBBIM ONBIT PEUICHHWS MPUKIAIHBIX 33Ja4, CaMOCTOSATEIBHOIO
MOCTPOCHUSI MAaTeMAaTUYECKUX MOJEJIEH pealbHbIX CHUTyallMil M UHTEpHpeTaluuu
MOJIyYEHHBIX  PEIICHHUM, 3HAKOMATCA C  NpUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTEM B TPUPOAEC, HAyKE M B MCKYCCTBE, C BBLJAIOIIAMUCS
MaTeMaTH4YECKUMU OTKPBITUSMHU U UX aBTOPAMMU.

Kypc obnagaer 3HAUMTEIBHBIM BOCHUTATEIBHBIM TOTECHIIMAIOM, KOTOPBIN
peanu3yeTcsl Kak uyepe3 y4deOHbId maTepual, CrocOOCTBYIOMIUNM (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMs, TaK M uepe3 cheuuduky ydyeOHOU AesITeNbHOCTH,



TpeOyromiein CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IPOJOJIKUTEIBHOM
KOHLIEHTpalMi BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN pe3ysbTarT.

B ochHoBe wmetonuku oOydeHus aiareOpe W HaydajlaM MaTEeMaTHYECKOTO
aHaJIM3a JISKUT ACSTEIbHOCTHBIN NPUHILIUIT 00YYEHUS.

CrpykTypa Kypca «Anredpa v Hauyajga MaTeEMaTUYECKOTIO aHAIIM3a» BKIIOYAET
CIIEIYIOLUE COJEPKATEIbHO-METOAMYECKUE JIMHUM: «YHcia W BBIYMCICHUD,
«Dyukuumun u rpadukuy, «YpaBHEHHUS W HepaBeHCTBa», «Hauana
MaTreMaTH4ecKoro aHanuza», «MHoOXkecTBa W JIOTMKa». Bce OCHOBHbIE
COJIEPKATEeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOy4eHHs B CTapllIel IIKOJIe, €CTECTBEHHO IOMOJHSASA APYT APyra U IOCTENEHHO
HAChIIasACh HOBBIMM TEeMaMM M  pasfenamu. JlaHHBIA Kypc — sIBIsieTcCs
UHTETPaTUBHBIM, IIOCKOJIbKY OObeIuHseT B ce0e cojepKaHhue HECKOJIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: alnredpa, TPUrOHOMETPHs, MaTEMaTUYECKUN aHaJIU3,
Teopusi MHOKeCTB U Jp. [lo mMepe Toro kak ydvamuecs oBIaaeBarOT BCE Ooliee
IMIMPOKUM MATEMaTHYECKUM allapaToM, Y HUX MOCIEeI0BAaTEIbHO POPMUpPYETCS U
COBEPILEHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYH) MOJEIb PEATbHON
CUTYyallud, TPUMEHSTh 3HAHUSA, TOJy4YeHHbIE B Kypce «Anredpa W Haudana
MaTEMaTUYECKOI0 aHAJIW3a», AJIs PEeUIEHUs CAMOCTOSTENBHO CHOPMYIUPOBAHHON
MaTEeMaTUYECKOH 3aJ1auM, a 3aTEM UHTEPIIPETUPOBATH IMOJTYUYEHHBII pe3yJbTaT.

CopepxaTenbHO-MeTOAMYECKasl JMHUA «YUuCiia M BBIYMCICHHS» 3aBEpLIACT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOW Mikojie. B crapuiell mkone oco0oe BHUMAaHHE YJENsSETCS
(GOpMHUPOBAaHUIO TMPOYHBIX BBIYUCIHUTEIBHBIX HABBIKOB, BKIIOYAIONIMX B ceO0s
UCTIOJb30BAaHUE PA3IMUYHBIX (OpPM 3amucu JEHCTBUTENBHOTO YHCIA, YMEHHE
palMOHAIBHO BBINOJHATh JEHUCTBHAS C HUMH, JelaTb IPUKHAIKY, OLEHUBATH
pesynbrar. OOyuarouiyecs: MOJydYalroT HaBBIKM NPUOIMKEHHBIX BBIYMCICHUM,
BBINIOJIHEHUS JIEUCTBUM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJapTHOW (opme,
UCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAXKECHUI.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha IMPOTSHKEHHH BCETO
oOydeHuss B CTapuiedl IIKOJIe, IOCKOJbKY B KaXIOM pasjeiie MporpamMmmbl
PEeIyCMOTPEHO pEIIEHHWE COOTBETCTBYIOMIMX 3adad. OOyuaromiyecs OBIaI€BAIOT
pPa3IMYHBIMM METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIbHbIX,
NOKA3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lorydeHHbIe yMEHUS UCIIOJIb3YIOTCS TPU MCCIIEIOBAHUN
(GYHKIMI ¢ MOMOIIbIO MPOU3BOJIHON, pElIeHUH NPUKIAJAHBIX 33Jad W 3a/Ja4y Ha
HaXOXKJEHUE HauOONIBIIMX W HAUMEHBIIMX 3HayeHuW QyHkuu. JlanHas
collep)KaTesibHas JIMHHMS BKJIIOYaeT B ce0d Takxke (popMupoBaHUE yMEHUH
BBIMOJHATH pacu€Tbl 1Mo ¢opMynaM, HpeoOpa3oBaHUS IIENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHMM, a TaKKE BBIPAXKECHUH,



CoJlepKalluX CTerneHn u Jorapupmel. braromaps u3yueHuio anreOpandecKkoro
Marepuaga MPOUCXOJIUT  JajbHEWIEe  pa3BUTHUE  AJTOPUTMHYECKOTO U
aOCTPAaKTHOTO MBIIIJICHUST y4aluxcsd, (GOPMHUPYIOTCS HaBbIKA JI€TyKTUBHBIX
paccykJieHuid, pabOThl C  CHMBOJBHBIMM  (OpMaMH,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnreOpa
npemnaraetT d3(QQGEeKTUBHBIE WHCTPYMEHTBHI [UJISI PEIMICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYUHbIX 337a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
S3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuUKH» TECHO
NEPEIIeTaeTCs ¢ IPYTUMHU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
MOCJIEI0BATENIbHOCTh M3YUYCHUS Marepuaa. N3yuenne CTEINEHHOU,
MOKa3aTeNbHOM, JIOTapU(PMUIECKON 1 TPUTOHOMETPUIECKUX (QYHKIIUMA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NJIsl pelieHus 3ajad U3 JAPYruxX yueOHBIX
NPEIMETOB U PEAbHON MU3HU TECHO CBSA3aHO KaK C MAaTEMaTHYECKUM aHaJIU30M,
TaKk W C PEIICHHEM YpaBHEHUU W HepaBeHCTB. [Ipm 3TOM Ooiblioe BHUMaHUWE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXIY
pa3NIMYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh TMOJyYEeHHbIE (YHKUIHUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTesIbHOM JIMHUM HAlEJIeH Ha Pa3BUTHE YMEHUU
YW HaBBIKOB, IMO3BOJISIONIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opMe: aHATUTHYECKOH, rpaduueckoil u cimoBecHOi. Ero m3ydenwme
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IEeHNIO M KOHKPETU3aLIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxartenbHas nuHusa «Hauana mMareMaTtnyeckoro aHajlinz3a MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYT KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX O0YYaloIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpoUTh Tpaduku (QYHKIUN, OMpPENeIsATh WX HAWMOOJbIINE W HAUMEHBIIUE
3HAYEHUSI, BBIYUCIATH IUIOMAAN (QUTYp M OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHsl TpoleccoB. JlaHHasg coaep)karenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOCHUSI MAaTEMATHYECKUX MOJENIed pealbHbIX CHUTYyallUi,
HaXO0XJICHUSl HAWJIyYIIero PEUIeHUs B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHMYECKHUX, 3a/Jayax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIM3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaNILHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMI pAaclO3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE U uckyccrBe. OOyuarommecs Y3HAIOT O
BBIIAIONINXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpax.

CopepxaTenbHO-MeToAMYECKask TUHUSA «MHOXECTBa U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. Te€OpeTMKO-MHOKECTBEHHbIE
MpEACTaBICHUS MMPOHU3BIBAIOT BECh KYyPC IIKOJBHOM MAaTEeMaTUKH WM Mpeararor



Hanbosee YHUBEPCATbHBIN S3bIK, OOBEIMHSIIONINI BCE pa3eibl MAaTEMATUKH U €€
NPWIOKEHUN, OHU CBS3BIBAIOT Pa3Hble MATEMaTUYECKUE JUCLUUIUIMHBI B €IHHOE
uenoe. [loaToMy BakHO AaTh BO3MOKHOCTh IWIKOJIBHUKY MOHUMATh TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKH M HCIOJb30BATh €ro s
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hayajla MAaTeMaTHYECKOrO aHaJIA3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(hopMHUPOBATH HABBIKK MOCTPOEHUS MO/JIENEH pealbHbIX CUTYallUid, UCCIEIOBAHUS
ATUX MOJENIed C MOMONIbI0 ammapara ajareOpbl U MaTeMaTHYEeCKOro aHaliu3a U
UHTEPHPETAlNN TOJYYCHHBIX PE3yJibTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbld
U3 pa3/iesoB IPOrpamMMBel, IOCKOJIBKY BECh MaTEpPHAl Kypca IIUPOKO UCIIOIb3YETCS
JUISL peLIeHUs] IPUKIAAHbIX 3a1a4. [Ipyu penieHun peanbHbIX NMPAKTHYECKUX 3a1ad
ydaluecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000OLIATh M KOHKPETH3UPOBAThH
npobiiemy. [lesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJla4 OpraHu3yeTcs B MpPOLECCe M3YUYEHMsI BCEX TeM Kypca «Anredpa um Havana
MaTEMaTUYECKOTO aHATU3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM miiaHe Ha M3ydYeHHE Kypca ajreOphl MU Hayajdl MaTEeMaTH4YE€CKOTO
aHanau3a Ha 0a30BOM YpOBHE OTBOAMUTCS 3 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kmacce, Bcero 3a jBa rojia ooyuenus — 204 gacos.



COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Paumonansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOILICHTHI,
OECKOHEUHblE  MepuoAuYecKue  JpoOu. ApupMeTHUYeCKHe  Omepauud C
palMOHAIBHBIMU YU CJIaMU, TpeoOpa30BaHUs YHCIOBbIX BeIpaxkeHUH. [IpuMenenne
Ipobeil 1 MPOLEHTOB ISl PellieHUs] MPUKIAJHbIX 33/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U PEaJIbHOM KU3HMU.

JeucTtBurenbHble 4yucia. PalnuoHalbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepauud ¢ JIEeUCTBUTENbHbIMU YHucHaMmu. [IpuOnmxEHHbIe
BBIYMCIICHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranpaptHas  (Qopma  3ammcu
neucTBuTeNbHOr0  uucia. Hcnonb3oBanue moaxonsmied  GopMmbl  3amucU
JNEUCTBUTENBHBIX YHUCEN Ui PEUICHUS NPAKTUYECKUX 3alad U IPEACTaBICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOM  crtemeHu.  JleictBusi ¢
apuPMETHIECKUMHU KOPHSIMU HATYypaJTbHOMN CTETICHH.

CHHyC, KOCMHYC M TaHI'€HC YHCIIOBOI'O0 apryMeHTa. APKCHHYC, apKKOCUHYC,
apPKTaHI€HC YUCIJIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa 1 TOXKIECTBEHHbIE TIPEOOPa30OBaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEeHb YypaBHEHUs . HepaBeHCTBO, pEUICHHME HEPABEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue nenbix 1 JpoOHO-pAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pelienue TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHne ypaBHEHMM M HEPABEHCTB K PEUICHUIO MAaTEMATHYECKHUX 3a7ad
W 33]71a4 U3 PA3IMYHBIX 00JIacTel HAyKU U PEaIbHON KU3HHU.

DyHKUMH U TPaPUKH

Oynkumsi, crnocoObl 3amgaHus ¢yHkuuu. ['padux ¢yHkumu. BzaumuO
oOpaTHble PYHKIUU.

OObnacTh ompeneneHus U MHOXKECTBO 3HaueHU Qynkumu. Hymm QyHkumm.
[TpomexyTku 3HaKONOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHas (yHKIMS ¢ HATypaJbHBIM U IIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa v rpaduK KOpHS 71-0i CTENEHHU.



Tpuronomerpuueckass OKPYX HOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GyHKIIUH 9UCIIOBOTO apryMEHTA.

Hauana MaTeMaTH4ecKoOro aHajan3a

ITocnegoBaTenbHOCTH, COCOOBI 3aJIaHUs MIOCJICAOBATEILHOCTEH.
MOHOTOHHBIE OCJICIOBATCIILHOCTH.

ApudmMernueckas ¥ TeOMETpUIECKasi Iporpeccui. beckoHeuyHo yObIBaromas
reomerpudeckas nporpeccus. CymMma 0€CKOHEYHO YOBIBAIOIICH reoMeTpUUYSCKOM
nporpeccud. dopmysia CIOXKHBIX MPOLEHTOB. VICIonab30BaHUE MPOTPECCUU A
pelICHUs peANIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHoKecTBa U JJOTHKA

MHoxecTBO, omnepauuu Haj MHoxecTBamu. [luarpammel OJilnepa—BenHa.
[IpuMeHEeHnE TEOPETUKO-MHOXKECTBEHHOIO armmapara sl OMUCAHUS PEATbHBIX
MIPOIICCCOB U SIBJICHUH, IPY PEIICHUH 3aJ1a4 U3 JIPYyTUX YIYCOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CI€ACTBUE, J0KA3aTEIbCTBO.

11 KVIACC

Yucia 1 BBIYMCICHUA

HatypaneHble u nemnble yncna. [IpusHaku 1e1MMOCTH LEIbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM NIOKa3areneM. CBONMCTBA CTEIIECHH.

Jlorapudm uncna. JleciTHUHbIE U HATYpaJIbHbIE JJOTapU(MBbI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BEIpOXKECHHM, COACPKANTUX JTOTapU(MBI.

ITpeoOpazoBaHue BbIpaKEHUHN, COAEPXKALIUMX CTENEHH C palMOHAIbHBIM
MIOKA3aTEJIEM.

[Tpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHSI 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHUMU. PellleHHe NpUKIAIHBIX 331a4 C ITOMOILBIO
CHUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIu4HbIX oOJacTedl HayKu M peajbHOU
KU3HH.

DyHKIUHN U TPAPUKHU

Oynkuusa. [lepuogmueckne  Qynkumu. [IpoMexyTkn  MOHOTOHHOCTHU
bynkuuu. MakcumMymbl ¥ MUHUMYMBbI (QyHKIIMUA. HanOonbliee u HaumMeHbIIEe
3HaYeHUE (PYHKIHMH Ha IPOMEXKYTKE.

Tpuronomerpuyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u JorapupmMuyeckas PyHKUMUU, UX CBOMCTBA U rpaduKH.



Hcnonp3zoBanue rpadukoB QPyHKIMIA ISl peICHUS] YPAaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT NPHU PEUICHUHU 3aJady M3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATbHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHaju3a

HenpepsiBable pyHKIIMN. MeTOI MHTEPBAJIOB JUIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QuU3NUECKUNA  CMBICIH
MIPOU3BOJHOM.

[IpousBogubie  smeMeHTapHbIX  QyHKIUE.  DopMynbl  HAXOXKACHUSA
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHne MpoU3BOAHON K MCCIIENOBAHMIO (DYHKIIMI HA MOHOTOHHOCTH H
3KcTpeMyMbl. Haxox/ieHue HanbospIIero 1 HAaMMEHbIIET0 3Ha4eHUsl QYHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM JUIA HAXOXACHUS HAWJIy4dllIero pEIICHHS B
NPUKIAIHBIX 3aja4yax, Ui OIPENEIICHUs CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmyIioi uau rpapuKoM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reoMerpuyeckuid u (usmyeckuid cmbicil. Beruucienue
uHTerpana no popmyie Herorona—JleiiOnuna.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yyeOHoro mnpeamera «Maremaruka» JOJKHO 00O€CIEUnBATH
JIOCTUKEHHE Ha YPOBHE CPEJIHEr0 00111eT0 00pa30BaHuUsl CICAYIOIINX JIUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHUS MPOTPAaMMbl Y4EOHOTO TIpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIINN 00YUaAIOMIEToCs] Kak aKTHBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUUCKOro OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHU,
nporeayp TrpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHl U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSAMH ¥ HA3HAUYCHHEM.

[TatproTHYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKOM IpakKJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIILJIOMY Y HAaCTOSIIIIEMY POCCUICKOM MaTeMAaTHKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHUYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsiX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAYKHU U JI€ITEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYAsi ICTETUKY MATEeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHUM, pacCcyxICHUN;
BOCIIPUUMYUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

®u3nYeCcKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTeMaTUYeCKue 3HaHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE INHTaHKE, COATaHCUPOBAHHBIM PEXUM 3aHATHH U

OTJIbIXa, peryispHas dbusnueckas aKTUBHOCTB); buzryecKkoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATEIbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOTIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTHKOW W €€ TPUIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBEIN BHIOOD
Oynymieit mnpodeccud W peain30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTHIO K  MaTeMaTUYeCKoMy OOpa3oBaHUIO W
caMo00pa30BaHUI0 HAa TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUUECKHX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHHUE:

c(hOPMHPOBAHHOCTHIO IKOJOTUYECKON KYJBTYPhl, TOHHUMAHHEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPHUPOIHOU M COIMAITBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX MpoOJeMm;
OpUEHTAallUel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM NJis pelleHUs 3a/ad B
o0JacTh OKpyKaromield Cpeapl, IUIAHUPOBAaHUS TOCTYNIKOB W OIEHKA WX
BO3MOYKHBIX MTOCJICICTBHM JIJIS1 OKPYIKAIOIIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIICCTBEHHOHW MPAaKTHUKH, [MOHUMAaHHEM
MaTEMaTHYECKOH HayKW Kak cdepbl UYeJOBEYECKOW ACATEIBHOCTH, JTaloB €
pa3sBUTHS M 3HAYUMOCTH ISl PA3BUTHS I[MBWIM3AIMN; OBJIAJCHHEM S3BIKOM
MaTEMaTUKH M MaTEeMaTUYECKON KyJIbTypOH KakK CPEJCTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESITEIIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJbTaThl OCBOSHHUSI MPOrpaMMbl y4eOHOro MpeaMera
«Marematuka XapaKTepU3yoTcs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU 0eUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenwvhvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HPOYECCO8 00YUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYxHCAlowe2o  Mupa,  NpuMeHeHue  J102UYeCcKUux,
uccied08amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

ba3oBble lorHuecKue NeNCTBUSA:

e BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHWUH MEXIYy TMOHATUSIMH; (HOPMYITUPOBATH
ONpEeNeNiCHUs]  MOHSATUH; yCTaHABIMBAaTh CYIIECTBEHHBI  IPU3HAK
KJaccu(ukanuy, OCHOBAaHUA JUIsi OOOOIICHHS M CpaBHEHHUS, KPUTEPHUU
MPOBOAMMOTO aHAJN3a;



BOCIIPUHUMATh, (QOPMYJIUPOBaTH U  NIPEOOpPa3OBBIBATh  CYXKIACHUS:
yTBEpAUTENIbHbIE U OTpPULIATENIbHBIC, €AMHUYHBbIC, YacCTHbIE MU OOIIME;
YCIIOBHBIE;

BBIBISIT ~ MATEMAaTUYECKHME  3aKOHOMEpPHOCTH,  B3aWMMOCBSI3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
mpeuiaratb  KpUTEpUM  JUISL  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUYECHUN, YMO3AKJIFOYCHUH 110 aHAJIOTUU;
IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIPSIMBIE U OT IMIPOTUBHOIO), BBICTPAUBATh APryMEHTALMIO,
OPUBOJUTH MpPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJEHUS U BBIBOJBI;

BBIOMpATh crocod penieHus ydyeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peEUIEHUs, BbHIOMpaTh Haubosiee MNOAXOMANIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

bazoBbie HCCIICOO0BATCIbCKUC I[GﬁCTBPIfI:

MCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKAN MHCTPYMEHT IMO3HAHUS,
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUnE, Mnpodiemy,
yCTaHaBNMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAMTH CaMOCTOSITENIbHO CIVIAaHUPOBAHHBIH HKCHEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTo
O00BbEeKTa, SIBJICHHUSA, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJIICHUSMU, IIPOLIECCAMU;

CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJBI TIO PE3YJIbTaTaM
IPOBEJEHHOIO HAOJIOEHUS, UCCIIEJOBaHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTUE INPOLECCA, a TAKKE BbIABUIATh
IPEIOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nuadopmariueii:

BBISIBIISATh JIepULMTHI UHPOpPMALMK, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a/1a4u;

BBIOMpAaTh  MH(POPMALMI0 U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMUYHBIX BUIOB U (POPM IIPEICTABICHMUS;

CTPYKTYpPUPOBaTh UH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATH TpaUUuECcKH;



2)

OLICHUBATH HaJIE)KHOCTh uHopManu o CaMOCTOSITETILHO
chOpMyIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonvie KOMMyHUKamugHuwle Oelicmeus, obecneyugarom

chopMUPOBAHHOCb COYUATILHBIX HABLIKOB 00YUAIOUUXCS.
OOuenue:

BOCIIPUHUMATh W (QOPMYIHPOBATH CYXKIECHHUS B COOTBETCTBUU C
YCJIOBUSIMHU | TENISAMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pCHHSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MO TEMBI,
poO0JIeMBbI, perraeMoi 3aa4u, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOM CYXJIEHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB AHWANIOTa, OOHAPYXUBATh Pa3lIMYMe U CXOJCTBO TO3WIIUN; B
KOpPpeKTHOU opMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
MPEACTAaBIATh  pPe3yJbTaThl  pPEIICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUETOM 3a/1ad MPE3CHTAIIUN U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUTyIbHON pabOThI PU PEIICHUH YUeOHBIX 3a/1a4; TPUHUMATh 11E]Th
COBMECTHOM JESATEIBHOCTH, TIUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboThl, pacrpenensaTh BUAB padoT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBKIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBUSI C JPYTUMHU YJ€HAMU KOMAaH/IbI,
OILICHWBATh Ka4eCTBO CBOETO BKJIAJga B OOIIMIA MPOAYKT MO KPUTEPHSIM,
chOpMYTUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBHSI.

Vuueepcanvnuvie  pezynamuenvie  Oeticmeus, obecneuusarom

cﬁopMupoeaHue CMbICII06bIX YCNAHOB0OK U JHCUZHEHHbLIX HABBLIKOB JIUYHOCNIU.
CaMOOpFaHI/ISaHI/IH:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUSA 3ada4u, BBI6I/IpaTB croco0 pemcHus €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOU WH(OpMAITUH.
CaMOKOHTPOJIb:

BJIaACTb  HaABBIKAMH I103HABATEIbHOU pe(bneKch KaK OCO3HaHMHA
COBCPIIACMBIX I[@fICTBHP'I N MBICIIUMTCIIBHBIX IMPOHCCCOB, UX PE3YJIbTATOB,
BJI1aaCThb criocobamMu CaMOIIPOBCPKH, CaMOKOHTPOJII  IIpomecca u
pe3yJibTaTa pCIICHHA MaTEeMaTHUYECKOM 3aJa4u,



e MPEABUACTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpU PpPELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [JEATEIIBHOCTb HAa OCHOBE HOBBIX
0OCTOSATENBCTB, JTAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBHUSIM, OOBSICHSTH
IIPUYUHBI TOCTHKEHUS WIM HENOCTHKEHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJHTh OIMIUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

NNPEJMETHBIE PE3YJIBTATBI

OcBoeHre yueOHOro Kypca «Anredpa U Hayaima MaTEeMaTHUYECKOTO aHAIIA3a)»
Ha YPOBHE CpPEIHEro oOuiero oOpa3oBaHUs JOJKHO OOECIEUMBATH JOCTUKEHUE
CIIEYIOIINX MPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia 1 BBIYMCICHUA

OnepupoBaTh MOHATUAMH: PAUUOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS JPOOb, IPOLEHTHI.

Boeinmonusate  apudmeTmyeckue  onepauud ¢ pAMOHAIBHBIMU |
JNEUCTBUTEIIbHBIMU YHCIIAMU.

BoinonsasaTh pubInKEHHbIE BRIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTIICHUS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BhIUUCICHHI.

OnepupoBaTh MOHSATUSMU: CTEIEHb C LEJIbIM IOKa3aTesieM; CTaHAapTHas
dbopma 3ammMcH JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPalbHOW CTETICHHU;
MCIIOJIb30BaTh MOJAXOASIIYI0 (POPMY 3anucH ACHCTBUTENIBHBIX YUCEIT JJI PEIICHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YTJIA;
MCII0JIb30BaTh 3aMUCh MPOU3BOJILHOTO yTJIa yepe3 0OpaTHbIE TPUTOHOMETPUUECKHUE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, ypPaBHEHHE, HEPABEHCTBO; LEJOE,
palHOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHUE;

BrimonasaTh mpeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN M pPEIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonusaTe npeobpa3oBaHUs I1IENbIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPAKEHUA W peumiaTb  OCHOBHBIE  THUIIBI  LIEJBIX, pAlMOHAIBHBIX U
MPPAlHMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA JJIsl PEIICHUS MaTEeMaTUYECKUX 3a/1a4
W 3a]71a4 U3 PA3IMYHBIX 00JIaCTel HAyKU U PEATbHON KU3HHU.



MopenupoBaTh peallbHblE CHUTyallud Ha A3BbIKE aireOpbl, COCTAaBJIATh
BBIDAKCHHUSI, YPAaBHEHMS, HEPABEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM allllapara anreopsl.

DOyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATUAMM: (YHKUHUSA, CIOCOObI 3a7aHus (PYHKIMH, 001acThb
OmpeAeNeHUus] U MHOXECTBO 3HaYeHU (QyHKIHH, TpaduK (QYHKIHH, B3aHMMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh MOHATHUAMU: UYETHOCTb W HEUETHOCTh (YHKIUH, HYJIU
(GyHKUMH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUNN AT PELICHUS] YpaBHEHUIA.

Crpouth W unTaTh TpaduKu TUHEHHON (DYHKIMHU, KBaAPAaTUYHON (DYHKIIHH,
CTENIEHHOM (PYHKIIMH C LEJIBIM MOKa3aTesIeM.

Wcnonp3oBate rpadpuku (QyHKUMH JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH NpPHU PEIICHUM 3aJlay U3 JPYTUX y4eOHbIX MPEIMETOB U pealbHOU
KU3HH; BbIpaXaTh (OpMyJIaMU 3aBUCUMOCTH MEKy BEJIMYNHAMHU.

HavaJyia MaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh NOHATUAMU: IOCIEAOBATEIBHOCTh, apupMeTHUecKass U
reoMeTpUuYecKas Mporpeccumu.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBalOllasi I'€OMETpUYECKas
nporpeccusi, cymma 0eCKOHEYHO yObIBAIOIICH reOMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATENIBHOCTH PA3IMYHBIMU CIIOCO0aMHU.

Hcrnosp30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEW U MIPOTPECCUM ISl PEILICHMS
peanbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSMH: MHOXECTBO, OIEpALlMU HaJ MHOKECTBAMHM.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar il ONMCAHUS
pEeaJIbHBIX IPOLECCOB M SIBJICHUN, NPU PELIEHUU 3a7ad U3 JPYIHX Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  MOHATUSMH: ONpENeNeHre,  Teopema,  CIEICTBUE,
J0Ka3aTeJIbCTBO.

11 KIIACC

Yucjaa v BbIYHCTIEHUA

OnepupoBaTh NOHATUSIMHU: HATYPAIbHOE, LEJIOE YHUCIO; HCIOJb30BaTh
MPU3HAKKU JEJIMMOCTH LIEJBbIX YUCEI, PA3JIOKEHHUE YUCIA HA MPOCTHIE MHOKUTEIU
JUISL peLIeHUs 3a1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uucia, JECATUYHbICE U HATypaJlbHbIC
JorapupMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsiTH CBOWCTBA CTENMEHW I TPeoOpa3oBaHUsA  BBIPAKCHHI;
ONEPUPOBATh MOHATHUAMH: IOKA3aTEIbHOE YpPAaBHEHHE WU HEPABEHCTBO; pELIaTh
OCHOBHBIE THUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHaATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXAIIMX  JIOrapuMsl;
OTIEpUPOBATH MOHATUAMHU: JIOTAPU(PMHUUECKOE ypaBHEHNE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JJOTapU(PMHUUECKUX YpaBHEHUM U HEPABEHCTB.

HaxoauTe pemienust npocTelinx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEMHBIX YPABHEHHU U €€ pELICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PEIICHUS MPAKTUYECKHUX 3a4ad.

Haxonuts pemeHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEN PAlMOHAIIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAXXECHUS, YPaBHEHMS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3a/JayH,
UCCIIEZIOBATh MOCTPOCHHBIE MOJIENIU C UCTIOIb30BAaHUEM allllapara aareopsbl.

DyHKUMH U TPaPUKH

OnepupoBaTh  MOHATUSMU:  TMEepuUoAMYEcKas  (YHKLIMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKIMM, TOYKM OJKCTpemMyMma (PyHKIUH, HauOosblliee U
HauMeEHbIlee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX I
uccienoBanus PYHKIUH, 3aJaHHON rpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUK{ MOKA3aTEIbHOU, JIOTapuPMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300pakaTh UX HAa KOOPAMHATHOM TUIOCKOCTH U
WCIIOJIb30BaTh JJIsl PEIICHNS] YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN TIOCKOCTH TpapUKU JTUHEHHBIX YpaBHEHHIM
Y UCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPAaBHCHUM.

Hcnonp3oBath rpaduku (QyHKUMHA JUIss HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHUTLINH.

Hauajia MaTeMaTH4YeCKOI0 aHAJIHU3a

OmnepupoBaTh MOHATUSAMH: HENpPEPHIBHAS (YHKIIHS; TPOU3BOIHAS (HYHKIIUY;
UCIIOJIb30BaTh TEOMETPUUYECKUN M (PU3MUECKHUI CMBICI MPOU3BOTHON IS pEIICHUS
3a1ad.

HaxoauTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, TPOU3BEICHNUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO IS HCCIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEAOBAHUS K IOCTPOCHHIO IPapuKOB.

Hcnonp30BaTh MPOU3BOAHYIO IS HAXOXKIAEHUS HAWIYULIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MNOHATHSAMHU: IE€pBOOOpa3HAasT W  HHTErpajl; IOHUMATh
T€OMETPUYECKUI U (PU3NIECKUN CMBICIT HHTETpaIa.



Haxonuths mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIUN; BBIUYUCISATH WHTETPAIT
o ¢popmyne Herorona—JIeitonumna.

Pemarp mpukinagHpie 3a1a4v, B TOM YHCJIE COIUATBHO-DKOHOMHUYECKOTO H
$u3NYECKOro XapakTepa, CpeCTBAaMU MaTEeMaTHIECKOTO aHaIN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NporpamMMbl

JleficTBUTENIbHBIE YKCIIa
[Toka3zarenbHast QyHKIHS
Jlorapudmuueckast GyHKIIHS
Crenennast pyHKUIUSA
Tpuronomerpudeckue GopMyJibl
Tpuronomerpuieckue ypaBHEHUS

3aKIIOYNATEIBHOE TIOBTOPCHUC

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuyecTBo 4acoB
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11
11
14
12
16
18
20

KonTpoJsbHbIe
padoThI
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IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KUIACC

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NporpamMMbl

Tpuconomempuueckue gynkyuu
IIpouseoonas u ee ceomempuyeckuii CMbiC
[TpuMmeHeHHe TPOU3BOTHOM K HCCIICTOBAHUIO
byHKIII

HUnmeepan

KomOunaropuka

DNeMEHTHI TEOPUH BEPOSTHOCTEH

[ToBTOpenue, 060061IeHNE, cUCTeMaTH3aUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuyecTBo yacos

Bcero

18
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11
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18
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102

KonTpoJibHbIe
padoThI

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



YYEBHO-METO/INYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O MTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

* Maremaruka: anredpa U Hayajga MaTeMaTH4YeCKOro aHajiu3a, reoMeTpus. Airedpa u Hayalla MaTEeMaTUYECKOro aHau3a,
10-11 xmaccer/ Anmumos 1L A., Konsrun FO.M., TkaueBa M.B. u apyrue, Akimoneproe o01ectBo «M3mparenbcTBo
«IIpocBemieHue»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJA

AnreOpa u Hauana MmaTeMaTudeckoro ananusa. Junakruueckue marepuainsl. 10-11 knacc. (ba3oBblil 1 yri1. ypoBHH) -
[Ma6ynun M.U. u ap.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnmuorexa MOII,POIII
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