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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma y4eOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanms. Peanmm3zaiusi mporpaMMbl OOCCIIEUHMBACT OBIAJCHHUE KIIFOUEBBIMU
KOMIIETCHIIUSIMHA, COCTABIIIOIIMMH OCHOBY IS CAMOPA3BUTHSI M HEMPEPHIBHOTO
o0pa3oBaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, THMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BHUTHUS JTUYHOCTH OOYJAIOIIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTeMaTHYECKOTO aHAIM3a» SBJISCTCS OJHUM W3
HauOosiee 3HAUYMMBIX B MpOrpamMMe CTapIIeld IIKOJIbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OO0€CleuynBaeT HHCTPYMEHTANbHYIO 0a3y il HU3Y4eHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C IpPYrod CTOPOHBI, (POPMHUPYET JOTHUECKOE U
abCTpakTHOE MBIIUICHUE YyYallUXcsi Ha YpOBHE, HEOOXOJWMOM ISl OCBOCHMS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOT'O Kypca ydallldecs OBJIAJIEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBpPEMEHHOMU
HayKH, KOTopas (GOpMyIHpPYyeT CBOU JTOCTIKEHHUSI B MaTeMaTHUECKOH Gopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY JIS
YCIICITHOTO OBJIAJCHUS 3aKOHaMH (U3WKH, XUMHUHU, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHICHIIMH HSKOHOMHMKH ¥ OOIIECTBEHHON JKM3HH, TO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSAX,
YBEPEHHO HCIIOJIb30BaTh WX B MOBCEAHEBHOW >KM3HHU. B TOke Bpems oBIajeHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOIMMHU MaTeMaTHMYECKUMHU KOHCTPYKIUSIMU
pa3BUBAaeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTD
YTBEPKJICHUSI, UCTIOJh30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHaJIOTHI0, OPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl W HayaJl MaTeMaTHYEeCKOro aHalM3a B CTapllied IIKoJie YydJaluecs
[OJy4yalOT HOBBIK OMNBIT pEHIEHUs MPHUKIAJHBIX 3aJa4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTEMAaTHUECKUX MOJENeH peajbHBIX CUTyalluid W HHTEPIpETalluu
MOJMyYEHHBIX  PEIIeHWH, 3HAKOMATCA C  TNpUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTE B TpUpOJIe, HayKe M B HCKYCCTBE, C BBLIAIOIIUMUCS
MaTEeMaTHUYECKUMU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc ob6magaer 3HAUMTENHHBIM BOCIUTATENBHBIM TOTEHIIMATIOM, KOTOPBIN
peanmsyeTcsi Kak 4epe3 y4eOHBI MaTepuan, CIOCOOCTBYIOMIHMKA (OPMUPOBAHHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crnenuduky ydeOHON AesaTenbHOCTH,
TpeOyrolen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IPOAOIHKUTETLHON
KOHIIEHTpAlM¥ BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pe3yibTar.

B ocnoBe wmeroauku oOyueHus aiaredpe W HadyajlaM MaTeMaTH4YeCKOIo
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.



CtpykTypa Kypca «Anredpa v Hayaia MaTeMaTHUYECKOTO aHAIM3a» BKIIIOYAET
CIIEIYIOIUE COJNEPKATECIBHO-METOANYECKUE JIMHUKA: «YHca W BBIYHUCICHUSAY,
«Pyukuuun U rpadpukm», «YpaBHEHMsT U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHanusa», «MHoXkecTBa M JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUKA H3Y4alOTCsd Ha IPOTSDKEHMM JIBYX JIET
oOyuyeHusi B CTaplIeil IIKOJIe, €CTECTBEHHO IOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIIIAsCh HOBBIMM TEMaMM M pasaeinaMu. JIaHHBII Kypc  SIBISETCS
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAUHSIET B ce0€ COJepKAHHE HECKOJIbKUX
MaTeMaTHYECKUX AUCLUHUIUINH: anredpa, TPUTOHOMETPHSI, MaTeMaTUIECKUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywarimecs OBIafeBalOT BcE Oosee
MIMPOKUM MATEMaTHYECKUM allapaToM, Y HUX MOCJIeN0BaTeNIbHO (popmupyercs u
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeajJbHOU
CUTyalluu, TNPUMEHATHb 3HAHUS, IOJYYCHHbIE B Kypce «Anredpa W Hayana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYCHHBIN PE3YJIbTAT.

ConeprkarenpHO-MeTOaMYECKas JIMHUAA «HUucna M BBIYMCIICHHS 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPAlOHAJIBHO BBINOJHATh JCHUCTBUS C HUMH, JAENAaTh HNPUKUAKY, OLICHHUBATH
pesynbrar. OOyyaromuecs NOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBINIOJIHEHUS JIEWCTBHIM C YHWCIaMu, 3allUCAHHBIMU B CTaHJIApTHOW (opme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEANHU3YETCS HA TNPOTSHKEHHH BCETO
oOydeHHs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3feie MporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIJIAJEBAIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHN UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ MOMONIbIO MPOU3BOJHON, PEIICHWH MPUKJIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cebsf Takke (HOpMUpPOBaHHE YMEHUI
BBINIOJIHATh pacy€Thl Mo ¢GopmyrnaMm, NpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTeNeHu W Jiorapudmel. brarogaps u3ydeHUro anreopandecKkoro
Marepuajia  MPOUCXOIWT  JAJbHEWIIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTpAaKTHOrO MBIIIJICHUST Yy4aluxcs, (OPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE€ PAaBEHCTB U HEPABEHCTB. AJjredpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBI MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.



CopepxxarenpHO-MeTOMYeCKass JHHUA «DYHKIMM U Tpa@UKH» TECHO
neperneTaeTcs ¢ IpyruMHy JIMHUSAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICTIE 3a70a€T
HOCJIEI0BATEIBHOCTh U3yYEHUS MaTepuana. N3yuenue CTETEHHO,
NOKa3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLMH, UX CBOICTB
U rpaduKoB, UCHOIB30BAaHUE (DYHKUMU JUIsl PEIICHUs 3a4ad U3 APYTUX Y4eOHBIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMATUYECKUM aHAIIM30M,
TaK U C pEIICHUEM YypaBHEHHUH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
ynemnsieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh MOITYYCHHbIE (PYHKIIHMH, CTPOUTH HX
rpaduku. MaTtepuai 3Toi co/iepKaTeIbHON JIMHUM HaIleJICH Ha Pa3BUTHE YMEHUUN
Y HABBIKOB, IO3BOJISIOIIMX BbIPAXKaTh 3aBUCHMOCTH MEXJIy BEIMYMHAMU B
paznu4yHON (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CIOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hadana MareMaTHyeckoro aHajn3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISIETCSI BO3MOXXHOCTh MCCIIE0BaTh U
CTpOUTHh Tpaduku (YHKIUH, ONpenensTb HX HauOOJIbIIME U HaWMEHBLINE
3HAYCHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYECKUX MOJENIe peajbHbIX CHTyallUu,
HAXOXKJEHUSl HAWIy4ylIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUSA, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSIBIEHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHMKe U uckyccrBe. OOywaromuecs Y3HAIOT O
BBIJAIOLIUXCSL pe3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpHO-MeTOANYECKasl TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
IIPEICTABIICHNS TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaT€MAaTHKU WM IIPEJIarator
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MATEMAaTUKU U €€
IIPWIOKEHUN, OHM CBSI3BIBAIOT PAa3HBIE MATEMATHYECKHE TUCLUILIIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHHKY MOHHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTMKH M HCIOJIb30BaTh €ro s
BBIPQKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hadajla MaTeMaTUYECKOIO aHalM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOPhIE IPHU3BAHbI
c(hopMHPOBATh HABBIKK MOCTPOEHUSI MOJIENIEH peabHbIX CUTYallui, UCCIIEIOBAHMS
TUX MOJEJIed C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALUN TOJYYEHHBIX PE3yJbTAaToOB. Takue 3aJaHusl BIUIETEHBI B Ka)KJIbIA
U3 pa3/iesioB IIPOrpaMMBl, IOCKOJIBKY BECh MAaTEPHAII Kypca HIMPOKO HUCIIONb3YETCS
JUISl pelieHus] IPUKIAAHBIX 3a1a4. [Ipu permeHnun peanbHbIX MPAaKTHYECKUX 3adad



ydaiuecs pa3BUBAIOT HAOIIOAATEIHPHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCs, HMCIOJb30BATh aHAJIOTHIO, 0000IIAaTh W KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJlady OpraHU3yeTcsl B MpOIeCCe M3YyUEHHUs BCEX TeM Kypca «Alrebpa u Haudana
MaTEMaTUYECKOrO aHaTU3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM mIaHe Ha HM3yYE€HHE Kypca ajireOpbl M Hayal MaTeMaTHYeCKOIro
aHanu3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 knacce u 3 daca B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Pannonanbapie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu.  ApudMeTHUYecKue  omepanud  C
palMoHaNbHBIMU YHCTIAMU, TPE00OPa30BaHUS YHCIIOBBIX BhIpakeHUM. [I[puMenenue
Ipo0elt U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpaciien
3HAaHUU U pEaJbHOM KU3HHU.

JlelicTBuTenpHble 4ucia. PanuoHanbHBIE W UpPpAMOHAIBHBIE YHCIA.
Apudmernueckre omepanud ¢ JeUCTBUTEIbHBIMU dYHuciIamu. [IpubmmkEHHBIC
BBIYHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BHIYMCIICHUMN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3alucu
JNEeUCTBUTENBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucu
JEVUCTBUTENBHBIX YHCEN I PEIICHUS NPAKTUYECKUX 3aJlad U MPEACTaBICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTAHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOpPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcCHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHUE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pelleHWEe HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Petienue 1enpix u ApoOHO-pAIIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHUE ypaBHEHHI U HEPABEHCTB K PEUICHUIO MAaTEMATUYECKHUX 3a]a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DOyHKUMH U TPaPuKn

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkiuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6nacth ompeneneHuss ¥ MHOXKeCTBO 3HaueHud (yukumu. Hymu ynkium.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

Crenennas (QyHKIMS C HATypallbHBIM U IIEJIBIM MOKa3atesieM. E€ cBolicTBa u
rpaduk. CoiicTBa U rpauK KOpHs N-Oi CTENEHHU.

Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hauvana MmaTeMaTH4eCKOro aHajamsa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHUs MOCJIEI0OBATEIbHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.



Apudmernueckas ¥ TeOMETPUIECKasl MPOTrpeccu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TreOMEeTpUYECKON
nporpeccur. GopMyna CIOXKHBIX NPOLEHTOB. Vcronb30BaHME MPOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONUCAaHUs pPEabHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIIACC

Yuciaa v BIYMCICHUA

HarypanbHbie u nienbie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIC JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpaXXEHHI, COAECPKAITUX JTOTaprU(MBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
ITOKA3aTEIIEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHne NMpUKIaIHbIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CUCTEM WM  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HayKu U peanbHOMN
YKU3HU.

DOyHKUMH U TPaPUKH

Oyukius.  I[lepuonunueckne  ¢GyHkuuud. [IpomMexXyTkKM  MOHOTOHHOCTH
¢byHkuuu. MakcumMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosbllee M HauMeHbIIee
3HaueHUE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[Toka3zaTenbHas u Jorapupmuueckas GQyHKUINU, UX CBOWCTBA U rpauKH.

Hcnonb3zoBanue rpapukoB GyHKUMN ISl PEIICHUsS YPABHEHUM U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TMPOLECCOB U
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTeMaTH4eCKOro aHaJIn3a

HenpepriBabie GpyHKIIMH. MeTo1 THTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBogHass  Qyukmuu. [eomerpudyeckuid ©  (QUSHYECKUN  CMBICTT
MIPOU3BOJHOM.



[TpousBogubie  snemeHTapHbIX  GyHKIui.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHMS U YACTHOTO (DYHKIUIA.

[TpuMmeHeHre MPOU3BOJHON K MCCIIEOBAaHUIO (YHKIMII HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAxXOXKICHUS HAWIYYIIero pEuIcHUs B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNieHHus CKOPOCTH IIpoLecca, 3aJaHHOTrOo
dbopmyoit wiu rpaduKoM.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

Wuterpan, ero reomMeTpuyeckuil W (u3MUeckuil cmbica. Beruncienue
uHTerpaina no gpopmyie Herorona—IJleiiOHuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOrO mpenmera «MaremaTtuka» JOJDKHO 00€cIeunBaTh
JOCTHKEHHE Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHus CASAYIONINX JUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOTO MpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIUU 00YyYaIOIErocs Kak akTHBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaxaaHCKoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI WU TP.), YMEHHEM
B3aMOJEHUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUH C WX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKONU TpakAaHCKOW HJICHTUYHOCTH, YBAKCHUS
K MPOIJIOMY Y HACTOSIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM
K JOCTHKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCHUMCKOM MaTEMAaTHYECKON
IIKOJIBI, K HCIOJIb30BAHUID ATUX JOCTHKECHUM B APYIUX HAYKax, TEXHOJIOTHUSX,
chepax YKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(OPMHUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHMSI, OATHUYECKOTO  MOBEACHMUS,
CBSI3aHHOI'O C IMPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUN HAYKU U JEATEIBbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peleHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTEMaTUYECKHE 3HAHUA B
WHTEpecax 3J0pOBOTO U 6€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (370pOBOEC INMHUTAaHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OT/IbIXa, peryJspHas busnueckas aAKTUBHOCTB); bu3rIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
NeSATETHLHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHbBIC IIJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMOoO0pa30BaHUI0 HAa MPOTSHDKEHUM BCEW JKM3HH, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYCCKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHHUSI
COITUAJIEHO-IKOHOMHUYECKUX MPOIIECCOB HA COCTOSHHUE MPHUPOJHOW M COILMATBHOMN
Cpelbl, OCO3HaHHWEM TJIOOAIBHOTO  XapakTepa JKOJOTHMYECKUX IMPoO0JieM;
OpUCHTAIMCH Ha NMPUMCHCHHE MAaTEMAaTHUYSCKHUX 3HAHWHA JUIA PEIICHUS 3aJa4 B
00JacTH OKpYyXXalIleld cpeapl, IUIAaHUPOBAHUS IIOCTYIIKOB M OICHKH HX
BO3MOJKHBIX ITOCIICJICTBHH JIJISI OKPY KAIOIIEH CPE/IbI.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOH IPAKTHUKH, IMOHHMMaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl 4YeJOBEUeCKOH MACSITeNbHOCTH, ITaloB ¢
pa3BUTHA W 3HAYMMOCTH ISl Pa3BUTHs [MBWIW3ALWW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KakK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYIO W HCCIICOBATEIBCKYIO JIEATEIHHOCTh
WHIMBHUIYAJIBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPaMMBI YUEOHOTO MpeaMeTa
«MareMaTHka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YAIMUBHBIMU OeUCTBUIMU.

1)  Vuuseepcarvnvie  nosmasamenvhwvle  Oelicmsus, — 0OecnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUS  OKpYycaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

bazoBbie Jlorn4ecKue NeUCTBHUS:

BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC IPHU3HAKH MAaTEMaTHYCCKHX
O0OBEKTOB, TIOHATHH, OTHOIICHHUH MEXIy IMOHATUAMH, (HOPMYJIUPOBAThH
OTIpeJICICHNS TTOHATHN; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(UKAIUH,
OCHOBaHWSI 711 0000IIECHHS ¥ CPAaBHECHHUSI, KPUTEPUHU TTPOBOIUMOTO aHAJIM3a;
BOCIIPUHUMATH, (DOPMYIUPOBATh U MPE0oOPa30BBIBATH CYXACHUS: YTBEPAUTEIILHbBIC
U OTpUIIaTeIbHBIC, CTUHUIHBIC, YACTHBIC U OOIINE; YCIOBHEIC;

BBISIBIIATH MAaTEeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TIPOTHBOPECUHS B
dakTax, JaHHBIX, HAOJIIOACHHMAX M YTBEPXKICHHUSAX; MPEAJaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JeNaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITFOUCHUH TI0 aHAIOTHH;

IIPOBOJUTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHUECKUX YTBEPKICHUN
(IpsAMBIE ¥ OT MMPOTUBHOTO), BBICTPANBATh apTyMEHTAINIO, TPUBOIUTE MIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;



BbIOMpaTh COCO0 perieHust yueOHON 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIOMpaTh Hambolee TMOAXOAANMH C y4ETOM CaMOCTOATEIHHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBble rccienoBaTeIbCKUe IeHCTBUS:
UCTIONIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUH HWHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh ~ BOMPOCH,  (DUKCHpYyIOIIME  MPOTHBOpEYHE,  Mpobiemy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (hOopMHpOBaTH THUIMOTE3y, apTryMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;
IPOBOJUTH CaMOCTOSITENIbHO CIJIAHUPOBAHHBIA IKCIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro O0BeKTa, SBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;
CaMOCTOATENLHO (OPMYIHPOBATH OOOOIIEHWS ¥ BBIBOJBI IO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;
IPOrHO3UPOBATh BO3MOXHOE Ppa3BUTHE IIpoliecca, a TaKXKe BbLABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

PaGota ¢ undopmarueii:
BBISBJIATH 1e(UINTHI MHOOPMAIIUHU, JTAHHBIX, HEOOXOUMBIX JIJIsi OTBETA Ha BOTIPOC
U JIJISL peIIeHMs 3a/1a4H;
BBIOMpaTh WH(OpPMAIMIO W3 WCTOYHWUKOB PA3JIMYHBIX THIIOB, AHAJIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO PA3IUYHBIX BUIOB H
dbopm npeacTaBiIeHNUS,
CTPYKTYpUpPOBaTh HWHGOPMAIMIO, TPEACTaBISITH €€ B pasIuYHbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;
OLIEHMBATh HAAEKHOCTh WH(MOPMAILIMU MO CAMOCTOSITENIEHO CHOPMYITHpPOBAHHBIM
KPUTCPHUSIM.

2)  Vhusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom
CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

Oowenue:
BOCIPUHUMATh U (HOPMYIHPOBATh CYXJACHHUS B COOTBETCTBUU C YCIOBUSIMH U
HeNsiIMM  OOLIEHMS; SICHO, TOYHO, IPaMOTHO BbIpaXKaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIy PEIIeHUs 3aJayH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;
B XoA€ OOCYXIEHHUS 3aJaBaThb BOMPOCHl MO CYHIECTBY OOCYXKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJadud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha TMOHUCK
pEIIeHNs; COMOCTABIATH CBOM CYXIEHHUS C CYXICHUSMHU APYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3IMYUEe M CXOACTBO MO3MWIUI; B KOPPEKTHOH ¢opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,
NPECTaBISITh PE3yNbTaThl pEIICHHWs 3aJadd, DJKCIEpUMEHTa, WCCIeAOBaHu,
IPOEKTa; CAMOCTOATEIbHO BBIOMPATh (opMaT BBICTYIUIGHHS C Y4YETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.



CoTpyIHUYECTBO:

NOHMMAaTh M HWCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW H WHIAWNBUAYaJIbHON
paboThl TpHM pEmICHWH YYeOHBIX 3a/Jad; MPUHUMATh I[E€Jh COBMECTHOMU
JIESTEIIBHOCTH, TUIAHUPOBATh OPTraHU3aIllMI0 COBMECTHOW pabOTHI, pacmpenesiTh
BUIBI PpaboOT, JOTOBapUBATBCA, OOCYXKIATh TPOIECC M pPe3yabTaT pPabOTHI;
000011aTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboTel (0OCyXJIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC);, BBITIOJHATH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJICHAMH KOMAaHJBI, OIICHHBATH
KaueCTBO CBOETO BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
YY9aCTHUKAaMHU B3aUMOJICUCTBHSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM PEUICHUS 3aJ]aul, BBIOMPATh CIIOCOO pEIICHUs ¢
y4€TOM HUMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb:

. BJIQJI€Th HABBIKAMHM  [IO3HABATENIbHOW  pe(diieKCMu Kak  OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIbTATOB; BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara pPEIICHHs
MaTeMaTUYECKOM 3a4auu;

. MPEeABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

. OLICHMBATh COOTBETCTBUE pe3yJbTaTa UEIM M YCJIOBHUSAM, OOBICHATH
MPUYUHBI IOCTUKEHUS WIIA HEIOCTUKEHHS Pe3yJIbTaTOB JIEITEIbHOCTH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa v Hadajla MAaTEMAaTUYECKOTO aHaTU3a
Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUS TOJDKHO 00ECIIeurBaTh JOCTHXKCHHE
CIIEYIOIIUX MPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciaa v BIYMCICHUA

OnepupoBaTrh MOHATHAMM: PALUMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI.

BoimonHaTh  apudMeTHYECKHE — Omlepalud € palMOHAIbHBIMU |
JNEWCTBUTEIbHBIMU YUCIIAMHU.

BoInonHATh TPUOIMAKEHHBIE BHIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJIBIM IOKa3aTeleM; CTaHJapTHas
dopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
UCITIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMMCU IEUCTBUTENIBHBIX YHCEIT ISl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMU: CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh IPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUUECKUE YPABHEHHSI.

BbInonHATh MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPpPALlUOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBbIE€ THUIBI  LENbIX, pPAalHMOHAJIBHBIX U
UPpALMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS M HEPABEHCTBA JJIsl PELICHUSI MAaTEMAaTHYECKUX 3a]a4
W 3a]1a4 U3 PA3IMYHbIX 00JacTeil HAYKH U PEabHOU XKU3HH.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ auredpbl, COCTABIATH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHIO 3a/Jaud, MCCIEA0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreophl.

DOyHKUMH U TPaPUKHn

OmnepupoBaTh MOHATHAMH: (YHKIUS, CTIOCOOBI 3alaHus (PyHKUWHU, 001acTh
OTIpEJICICHUs] M MHOXKECTBO 3Ha4YeHMM (yHKIuuU, Tpaduk GyHKIUHA, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTth TMOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKUIHUH, TPOMEKYTKHA 3HAKONOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMN 715 pellieHus ypaBHEHUH.



CtpouTs U uuTaTh rpaduku JIUHEHHON (QYHKIMHU, KBaAPATHUYHON (DyHKUUH,
CTENIeHHON (PYHKIIUU C LEJIBIM IT0Ka3aTEeNIEM.

Wcnonb3oBate Tpaguku (QyHKIUE IS  UCCIEAOBaHUS IPOLECCOB U
3aBUCUMOCTEH IpU pelIeHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U peallbHOU
KHU3HH; BBIpaXaTh (HOpMyJIaMH 3aBUCUMOCTU MEXKIY BEINYHMHAMHU.

Hayana MaTeMaTH4eCKOro aHAIu3a

OnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKasT U
reoMeTpHUecKas MPOrpecCuu.

OmnepupoBaTh TOHATUAMH: OCCKOHEUHO YOBIBaOIIasi TeOMETpUYecKas
nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOIIeH reOMETPHUUECKON MPOTPECCHH.

3amaBath MOCIEAOBATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIFHOCTENH U MPOTPECCHM IS PEIICHUS
pealIbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmnepupoBaTh MOHATUSIMHU: MHO>KECTBO, OIIEPALIMU HAJ] MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar il ONHMCaHUs
peabHBIX MPOLECCOB M SBJICHUHM, MpPU PEIIEHUH 33a4ad U3 APYTUX YYEOHBIX
IPEIMETOB.

OnepupoBaTb  NOHATHUAMHU:  OINpEAENEHUE,  TeopeMma,  CJEJICTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yuciaa v BIYMCICHUSA

OnepupoBaTh NOHATHSMH: HATYpPAIbHOE, LEJIOE YHUCIO; HCHOJIb30BaTh
IPU3HAKU JIEJIMMOCTH LIEJBIX YKUCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL pELLICHUS 3aa4.

OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHUSMU: JOrapuPM UuCIa, JECATUYHBIE U HATypajbHBIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA
[TpumeHsTh CBOMCTBA CTEINEHU ISl PEe0Opa30BaHUs BRIPAKEHUN; OTIEPUPOBATH
MOHSATHUSAMMU: TTIOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI
MOKAa3aTEIbHbIX YPABHECHUN U HEPABEHCTB.

BreinmonHaTh mnpeoOpa3oBaHUs BBIPAKEHHM, COJEpXKaAIIUX Jorapudmel;
OTIEPUPOBATH MOHATUSIMU: JIOTAPUPMUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHSATUSAMH: CUCTEMA JIMHEHHBIX YpPaBHEHHUI U €€ PEIICHUE;
MCIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHUS ITPAKTUUYECKUX 3a1a4.

Haxonute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.



MopnenupoBaTh pealbHbIE CUTYyallMM Ha $S3bIKE aireOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M CHUCTEMBl [0 YCIOBHIO 3a/1ayH,
UCCJIEI0BATh IOCTPOEHHBIE MOJIENIN C UCTIOIb30BAaHUEM allliapara ajareopsl.

DyHKUMH U TPaPUKH

OnepupoBarh NOHATUAMM: NEpUOANYECKass  (QYHKUUSA, TMPOMEXKYTKU
MOHOTOHHOCTH ()YHKLMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoJbpliee U
HauMEHbIlIEe 3HAUYeHHUA (QYHKIUM Ha IPOMEXKYTKE; HCIOJIb30BaTh MX I
ucclenoBaHus PyHKINU, 3aJaHHON TpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUK{ MOKa3aTEIbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUYECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM MIIOCKOCTU U
WCIIOJIB30BaTh JJIsl PELICHUS] YPAaBHEHUNA U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpapUKH JTUHEHHBIX YpaBHEHHI
Y WCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEH U3 IPYrUX yU4eOHBIX TUCHUILINH.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUECKUI CMBICI IPOU3BOIHOM ISl peLICHUs
3a1ad.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH TPOU3BOHBIE
CYMMBI, TPOU3BEJAEHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO JJI UCCIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSATh PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IPpa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIEro PELICHUS B
MIPUKJIATHBIX, B TOM YHCIIE COIHAIBHO-3KOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSMHU: T[EepBOOOpa3HAasT W  HUHTErpajl; MOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hble 3J€MEHTAPHBIX (DYHKUMN; BBIYUCISATH MHTETpall
no ¢popmyne HeroTona—JIelOnuna.

Pewars mpukiiagHele 3a1a4d, B TOM YHUCIE COLUAIBHO-DKOHOMHUYECKOIO M
(Gu3MYECKOT0 XapaKkTepa, CpeCTBAMU MaTEMaTUYECKOTO aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
No KosmnuecTBo yacos DJIeKTPOHHbIE
11/-11 HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero KouTpoabHubie IIpakTnyeckue (uu¢posbie)
padoThl paboThI o0pa3oBaTe/IbHbIE
pecypchl
1 MHoecTBa palOHAIIBHBIX U JE€HCTBUTEIbHBIX 14 1
yycell. PanioHanbHble ypaBHEHHsI M HEPABEHCTBA
2 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6
M0Ka3aTeyieM
3 Apudmerndeckuii KOpeHb N—0il CTETICHHU. 18 1
Hppanmonaibabie ypaBHEHUSI U1 HEPABEHCTBA
4 ®opmyinsl TpuroHomeTpun. Tpuronomerpuyeckue 22 1
YpaBHEHUS
5 [TocnenoBaTeabHOCTH U MPOIPECCUH 5
6 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUHT 3 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

N KosmmuecTBo yacos DJIeKTPOHHbIE
11/-11 HaumenoBanue pa3aesioB U TEM NPOrpaMmMmabl Beero KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie (III/I(l)pOBbIe)
padoThI padoThI o0pa3oBaTe/bHbIC
pecypcsl
CrermneHsb ¢ pallMOHATBLHBIM [TOKA3aTEIEeM.
1 [TokasarenpHas pynkmwms. [TokazarenpHbIC 12 1
ypaBHEHHUS U HEPABEHCTBA
9 Jlorapudmuueckas GyHKIIHUSA. 12
Jlorapugmuueckue ypaBHEHHS U HEPAaBEHCTBA
3 Tpuronomerpuyeckue GyHKIMHA U UX TPAPUKH. 9 1
Tpuronomerpruyeckre HepaBEHCTBA
4 [IpounsBoaHas. [IpuMeHeHHe TPON3BOIHOM 24 1
5) WHrerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHHI 12 1
7 HatypanbHble 1 1ienpie grcia 6
8 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 AU 18 2
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Marematuka: anreOpa v Hayajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa v Hadasila MaTemMaTuueckoro ananausa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun F0.M., TkaueBa M.B. u npyrue — M.: «IIpocsemenuey, 2020
METO/JIUYECKHUE MATEPHUAJIbBI JIVIS1 YUYUTEJISA

1. lumakTuyeckre MaTepuaibl 1Mo anredpe u Havanam ananmsa st 10-11 k1. /
M.N. Hlabynus u ap. — M.: Muaemo3suna, 2020.

2. CamocTosATENbHBIE U KOHTPOJIbHBIC PA0OTHI [0 aredpe U HayaiaM aHalu3a
10-11 k. / A.IL. Epmiosa, B.B. T'ono6opoasko — M.: Unekca, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«AKmaccw,
PEITY EI'D,
OTtkpeIThIi OaHK gaHHBIX EI'D,

[TopTan «mathege»



