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MNOSACHUTEJIBHAS 3AIIUCKA

VY4eOHbll Kypc «Anredpa U Hadyajaa MaTEMAaTUYECKOIO aHAJIM3a» SBISETCA OJTHUM U3 Hanbosee
3HAYMMBIX B IIpOrpaMMe cpelHero oomero oOpa3oBaHUs, IMOCKOJBKY, C OJHOM CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIbHYIO 0a3zy Juid M3y4YeHHsS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JIpyroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE OOYyYalolIMXCs Ha YpOBHE,
HEOO0XOMMOM JUIsl OCBOCHUS MH(OPMATHKH, OOLIECTBO3HAHMS, MCTOPUH, CIOBECHOCTH U APYTUX
JUCLHUIUIMH. B pamkax 1aHHOTro yueOHOro Kypca o0yyaroImuecs OBJIa/IeBal0T YHUBEPCAIbHBIM A3bIKOM
COBPEMEHHOM HayKH, KOTOpasi (OPMYIHPYET CBOU JOCTHKEHHUS B MAaTEMaTHUECKON (hopMe.

Y4eOHbIll Kypc anreOpbl M Hayajdl MaTeMaTH4YecKOro aHalu3a 3aKJaJblBaeT OCHOBY IS
YCIIELIHOTO OBJIAJICHUS 3aKOHAMH (DU3MKH, XMMHUH, OMOJIOTUH, TOHMMAHUS OCHOBHBIX TEHJIEHLMH
pa3sBUTHSL SKOHOMHUKUM M OOIIECTBEHHOH >KM3HHU, IO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO MCIIONB30BaTh MX JUIS JajJbHEHUIIEero
0o0pa3oBaHUs U B MOBCETHEBHON KU3HU. B TO ke Bpems oBiajeHue aOCTPAaKTHBIMU M JIOTHUYECKH
CTPOTUMH KOHCTPYKUUSAMM ajareOpbl U MaTeMaTHYEeCKOro aHajlu3a pPa3BUBAECT yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UCTUHHOCTbD, JOKA3bIBaTh YTBEPKACHUS C IIOMOIIBIO MHAYKIHUH U
paccyxaaTh JAEAyKTHBHO, HCIOJB30BaTh 000OUICHWE W KOHKPETH3alUio, aOCTparmpoBaHuEe U
aHaJIoOTHIo0, GOpMHUpPYET KpEaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xonme wu3ydenus yueOHOro kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO aHajIu3a
o0yyaroIuecs MoJy4yaroT HOBBIH OIBIT PEHIeHUs PUKIAJHBIX 33Ja4, CAMOCTOATEIBHOTO OCTPOSHHUS
MaTeMaTHYECKUX MOJIeNIeH peabHbIX CUTyalluid, MHTEPIPETAIN TTOTYYeHHBIX PEIICHUN, 3HAKOMSITCS
C IpUMEpPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE, HAYKE M MCKYCCTBE, C BHLAAOIIUMHUCS
MaTeMaTHYECKUMH OTKPBITUSAMHU U UX aBTOPAMH.

VYuebHbll Kypc 007a7aeT 3HAUUTENIbHBIM BOCIUTATENbHBIM IOTEHIMAJIOM, KOTOPBIH
peamu3yercss Kak depe3 Y4eOHBIH Marepuan, CHOCOOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TAK U 4yepe3 crenupuKy yuyeOHOW AeATENbHOCTH, TPEOYIOUIeH MpOIOKUTEIBHOM
KOHIIEHTPALlM BHUMaHUS, CAMOCTOSTEIbHOCTH, aKKypPaTHOCTH U OTBETCTBEHHOCTH 32 MOJYYECHHBIH
pe3yJibTar.

B ochoBe merommkm oOy4yeHHs anreOpe W HadalaM MAaTeMaTHYECKOTO aHajm3a JIeKUT
JeSITeTbHOCTHBIN MTPUHIUT 00y4IeHUSI.

B crpykrype yuebHOro xypca «Anredpa M Hayalga MaT€MaTHYECKOIO aHAJIM3a» BbIJEJIEHBI
CJIEAYIOLIHNE CO/IePKATENbHO-METOANYECKHE IMHUM: «YHncna U BeranucieHus», « OyHkium u rpagukmy,
«YpaBHeHUs U HepaBeHCTBa», «Havama maTemarnueckoro aHaiusa», «MHOXecTBa U Joruka». Bce
OCHOBHBIE CO/IEPKaTEIbHO-METOMYECKUE JIMHIUH U3Y9al0TCsl Ha TIPOTSHKEHUH ABYX JIET 0Oy4YeHUs Ha
YpOBHE CpeaHero oouiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHAA JApPYr JApyra MU HOCTENEHHO
HACBHIILAsCh HOBBIMH TeMaMU W pazjienaMu. JlaHHBIH y4yeOHBIH Kypc SIBISIETCS HHTETPAaTHBHBIM,
MOCKOJIBKY OOBEMHSET B ceOe COoepKaHWe HECKOJIBKAX MaTeMaTHUECKUX JUCIHIUINH, TaKUX Kak
anreOpa, TPUTOHOMETPHSI, MAaTEeMATUIECKUI aHAJIN3, TEOPUS] MHOXKECTB, MaTEeMaTHUECKas JTOTHKA H
npyrue. Ilo mepe Toro kak oOydarolyecs OBJIaJAeBalOT BCE OoJiee MIMPOKUM MaTeMaTHUYECKUM
amnmapaTtoM, y HHX TIIOCIEI0BaTeIbHO (OPMHUPYETCSs U COBEPLICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKyI0 MOJIENb PEaTbHON CUTYaIlH, MPUMEHSATh 3HAHHSA, MOJyYECHHBIC NMPH W3yYeHUH
y4eOHOTO Kypca, U PElIeHHs CaMOCTOSTEIhHO C(POPMYITMPOBAHHOW MaTeMaTHYECKOH 3amadd, a
3aTeéM MHTEPIIPETHPOBAThH CBOI OTBET.

ConepxaTenbHO-MeToANYeCKass JUHUA «UMcaa M BBIYMCICHUS» 3aBepliaeT (HOpMUpPOBaHHE
HaBBIKOB HCITOJIb30BaHMS JICHCTBUTEIBHBIX YHCEN, KOTOpOoe ObUIO HAuyaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi. Ha ypoBHe cpemHero oOmero oOpa3oBaHUsi 0cO00€ BHUMAaHUE YJIESETCS
(OpMHPOBAHHIO HABBIKOB PAIMOHAIBHBIX BBIYMCICHUH, BKJIIOYAIOUIMX B Ce0s HCHOJIb30BaHUE
pa3NIUYHBIX (POPM 3aIKUCH YHUCIIA, YMEHHUE JeNaTh IPUKUAKY, BBIOIHATH IPUOIMKEHHBIC BEIUMCIICHUS,
OLICHUBATh YHUCIIOBBIE BBIPAXKEHMs, pPabOTaTh C MaTEeMAaTUYECKUMHU KOHCTAHTAMHU. 3HAKOMBbIE
0o0yyaromyMCsl MHOYKECTBA HATypalbHbIX, LENbIX, PAlMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEN
JIOTIOJIHSFOTCSI MHOKECTBOM KOMITJIEKCHBIX 4YHCEN. B KaXJI0M M3 3TUX MHOXECTB PacCcMaTpUBAarOTCS
CBOWCTBEHHBIE €My crienn(pUYecKre 3a1a4K U ONEPaLluy: IeIEHUE HAIleJI0, ONEPUPOBAHIE OCTATKAMH



HAa MHOXKECTBE IIEJIbIX 4YHCENl, OCOOble CBOICTBA pAlMOHAIBHBIX W HPPALUOHATIBHBIX YHCEN,
apudmeTHyecKrue Orepaluu, a TaKKe H3BJICUEHUE KOpPHS HATypalbHOM CTENEHH Ha MHOXECTBE
KOMIUIEKCHBIX 4Mcell. biiaronaps mocienoBaTeIpbHOMY PACIIMPEHUIO KPYra UCHOJIb3YEMBIX YUCEN U
3HAKOMCTBY C BO3MOXXHOCTSMH HUX TMPHUMEHEHHs JUIS pelIeHHs pa3iuyHbIX 3a1ad (popmupyercs
IIPEJICTAaBICHUE O €UHCTBE MAaTEMATUKHU KaK HayKH M €€ poJid B IOCTPOECHUU MOJEJEH PEeasbHOro
MUpa, HIMPOKO UCIIONB3YIOTCS 000011IeHNEe 1 KOHKPETU3ALIUSL.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» pealn3yeTcs Ha MPOTSKEHUU BCEro 00y4eHUs Ha YPOBHE
CpeaHero o0iero 00pa3oBaHus, MOCKOJIBKY B KaKI0M pa3zzaese [IporpaMMel mpe1ycCMOTpEHO perieHre
COOTBETCTBYIOIIMX 3a1ady. B pesynbrare oOyuarommecss OBIAAEBAIOT PA3JIMYHBIMH METOJAMHU
pellleHusT  PalMOHANBHBIX,  UPPAIMOHATBHBIX,  [IOKa3aTeJIbHBIX,  JOTapU(PMHUUECKUX  H
TPUTOHOMETPUYECKUX YPaBHEHUI, HEPABEHCTB U CUCTEM, a TAKXKE 3a7a4, COACPKAIIUX MapaMeTphl.
[Tony4yeHHbIE yMEHHUS IIMPOKO MCIOJB3YIOTCS TPH HCCIEIOBaHUM (QYHKUMH C IOMOIIBIO
NPOM3BOJHOW, NpPU PELICHUHM MPHUKIAAHBIX 33aJad W 33aJad Ha HaXOXKIACHHWE HaWOONBIINX H
HAaUMEHBIINX 3HaueHuW QyHkuuu. JlaHHas cogepxaTenbHas JMHUS BKJIIOYaeT B cels Takxke
dbopMupoBaHHE YMEHHI BBINONHATH Pacdy€Thl Mo QopmyliaMm, Hpeodpa3oBaHUs PAMOHATbHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAK)KE BBHIPAKEHUH, COJEPKAILMX CTEIEHU
u Jsorapudmel. brnaromaps wu3ydeHuio anreOpanyeckoro Marepuaia IMPOUCXOAMT JalibHeInee
pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS O0YyYarommxcs, GOpMHUPYIOTCS HABBIKU
JIENYKTUBHBIX PacCyXJIeHUH, paboThl C CUMBOJIBHBIMH (hOpMaMHU, MPEICTaBICHUS 3aKOHOMEPHOCTEN
¥ 3aBHCHMOCTEH B BHJIE PABEHCTB U HEpaBeHCTB. Ajredpa mpemiaraet 3h()eKTBHbIE HHCTPYMEHTBI
JUISL PELIEHUs] MPaKTUYECKMX M €CTECTBEHHO-HAYYHBIX 3aJay, HArJISIHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAyKH.

CogepxarenpHo-MeTonuueckass JUHUS «DyHKIUM U Tpa@uKH» TECHO IMeperuieTaeTcs ¢
JPYTMMH JIMHUSMH y4eOHOro Kypca, IMOCKOJIbKY B KaKOM-TO CMBICIE 3aJaéT IOCIEI0BaTEIbHOCTh
u3yueHus  Marepuana. M3yueHue  CTEmeHHOHM, TMOKa3aTeabHOM,  JorapupMuuecko U
TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOWCTB U rpaMKOB, UCHOIb30BAHUE (QYHKIMHA JUIS pEIICHUS
3aa4 U3 JAPYrux y4eOHBIX MPEAMETOB U PeaJbHOM KM3HM TECHO CBS3aHO KaK C MAaTeMaTHYeCKHM
AQHAJIN30M, TaK U C pellleHWeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosbllloe BHUMAHUE YIIEISETCS
(GOpMHUPOBAHHIO YMEHHUS BbIpa)kaTh (OpMyJaMH 3aBHCHUMOCTH MEXAY Pa3INYHbIMH BEIMUYHMHAMU,
UCCIIEI0BaTh MOJydYeHHbIe (DYHKIMH, CTPOUTh UX rpaduku. MaTepuain 3Toi cojepKaTenbHON JINHUH
HalCJICH HAa PAa3BUTUE YMEHMM UM HAaBBIKOB, IO3BOJISIIOIIMX BBIPAXKaTbh 3aBUCUMOCTH MEXITY
BEJIMUYMHAMU B DPA3JIMYHON (opMme: aHaIMTUYECKOM, rpaduueckoil U cioBecHo. Ero msyudenue
CIIOCOOCTBYET PAa3BUTUIO AJITOPUTMUYECKOTO MBILIUIEHUS, CIHOCOOHOCTM K OO0OOIIEHHIO H
KOHKPETH3al[1H, UCII0JIb30BAHUIO aHATIOT .

CopepxarenpHas nuHHA «Hadana mareMaTmdeckoro asaian3a» I03BOJISIET CYIIECTBEHHO
paciMpHUTh KPYT KaKk MaTeMaTHUYECKHX, TaK U IPUKIAIHBIX 3a/1a4, JOCTYIHBIX 00yYaroLUIMMCsl, TaK KaK
y HUX MOSIBIISIETCS BO3MOXHOCTh CTPOUTH TPapUKU CIOKHBIX QYHKIIUM, ONpeeNaTh UX HauOOoJIbIINe
U HaMMEHBIIME 3HAYEHHS, BBIUUCIATH IUIOMAAM (QUryp U OOBEMBI TeN, HAXOOUTh CKOPOCTH H
yCKOpeHUs npolrieccoB. [laHHas coeprkarenbHasi JMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHUS
MaTeMaTHYeCKUX MOJIENed pealbHbIX CUTYyallli, IMO3BOJISIET HAaXOAUTh HAWIydlllee pEelIeHHE B
NPUKIAIHBIX, B TOM YHCJIE COIHMAJIbHO-DKOHOMUYECKHX, 3ajadyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOro aHaJln3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMabHO-IOTUYECKOTO U
KPEaTUBHOT'O MBIIIJICHUS, (POPMUPOBAHHIO YMEHHUH pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTUKH
B HayKe, TeXHHUKe U UcKyccTBe. O0yuaroniyecs: y3HatoT O BBIJAIOUINXCS PE3yJIbTaTax, MOJTyYeHHbIX B
XO0/JIe pa3BUTHS MaTEeMaTUKU KaK HayKH, U 00 UX aBTOpax.

ConeprxaTenbHO-MeTOANYECKast JIMHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAeT B ceOsl JIeMEHTHI
TEOpPUU MHOXECTB U MaTeMaTU4YECKOM JIOTMKU. TeOopeTMKO-MHOXKECTBEHHBIE IPEACTABICHUS
NPOHM3BIBAIOT BECh KYpC IIKOJIBHON MaTeMaTHKW M MpeAiaraloT HamOosiee YHHBEpPCATbHBIN SI3BIK,
OOBeAMHSIONIMI BCe pa3leiabl MaTeMaTUKW W €€ TMPHIOKEHHUH, OHHM CBSI3BIBAIOT pa3HbIe
MaTe€MaTU4YeCcKne IUCHUIUIMHBI M WX TMPUIIOKEHHs B enuHoe nenoe. [lostomy BaxHO naTh
BO3MOXHOCTh  OOydYaroImeMycsi IOHMMaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK  COBPEMEHHOM



MaTeMaTUKH W HCIOJIb30BAaTh €ro JJisi BBIPAXKEHMsI CBOMX MbIcied. J[pyruM BaskHBIM HPU3HAKOM
MaTeMaTUKHU KaK HayKU CJe/lyeT MPU3HaTh CBOMCTBEHHYIO €l CTPOrocTh 00OCHOBAHUMN U ClIeIOBaHUE
ornpeenéHHBIM MpaBUjiaM MOCTPOEHUS OKA3aTENbCTB. 3HAKOMCTBO € 3JIEMEHTAMH MaTeMaTHYeCKOM
JIOTUKHA CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIILUICHUS O0YYaIONINXCs, TTO3BOJISET UM CTPOUTH
CBOM PACCYXJICHHS Ha OCHOBE JIOTHUECKUX MPaBUi, POPMHUPYET HABBIKA KPUTUICCKOT'O MBIIITICHHS.

B yueGHOM Kypce «Anre6pa v Hayaja MaTeMaTHUYECKOTO aHalM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYeCKOT0 MOJEITUPOBAHUs, KOTOPbIE MPU3BaHbl CIIOCOOCTBOBATh ()OPMUPOBAHUIO HABBHIKOB
MOCTPOCHUS MOJENIE pPeaNbHbIX CUTYyalluid, UCCIEIOBaHUSI 3THX MOJIENIEH C IMOMOIIBIO ammapara
anreOpbl 1 MaTEMATHYECKOTO aHaIN3a, WHTEPIIPETAIMH TMOJTYYCHHBIX PE3yIbTaToB. Takue 3aaaHus
BILJIETEHBI B KB U3 Pa3fesioB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall y4eOHOTO Kypca HIHPOKO
UCIIONIB3YETCS JUIsl pellieHus] MPUKIAAHBIX 3a1ad. [lpu pemeHuM peanbHbIX MPAaKTUYECKUX 3a/au
oOydaromuecss  pa3BUBAalOT  HAOMIOJATENBHOCTb,  YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCHOJIB30BATh AHAJOTHIO, O0OOIIATh M  KOHKPETU3UPOBATH MpPOOIEMY.
JestenbHOCTD 110 (POPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIAIHBIX 3a/1a4 OpPraHU3yeTcs B MpoLecce
M3YYEHHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hauaisa MaTeMaTHYEeCKOTO aHAIHU3ay.

Ha usydenne ydaeOHOTO Kypca «Anredpa u Hayajia MaTeMaTUYECKOTO aHaIN3a» OTBOJIUTCS 272
yaca: B 10 kitacce — 136 gacoB (4 yaca B HEJEINIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BbIYMCICHUSA

Pannonanenble uncina. OOBIKHOBEHHBIE W JECSATUYHBIE APOOH, NPOLEHTHI, OECKOHEUHBIE
nepuonuieckue aApobu. Ilpumenenue npoOeil U MPOLEHTOB AJIS PEUICHHs NMPUKIATHBIX 33134 W3
Pa3JIMYHBIX OTPACIIE 3HAHUMN U PEATIbHON KU3HHU.

JlelictBuTtenpHble uucia. PanuoHanbHble W HMppalMOHAIbHBIE YUCIa. ApUpMeTHYEeCKHUe
olnepauuu ¢ JCUCTBUTENIBHBIMU 4YHUCIaMU. Monynb AEUCTBUTEIBHOIO 4YHCIA W €ro CBOMCTBA.
[TpuOnm>xEHHBIE BHIYMCIEHUS, IPABUJIa OKPYTIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHU.

Crenenp ¢ uenbiM mokasaresnieM. buHoMm Heiotona. Mcmonb3oBanue mnoaxonsimieid (opmbl
3alACU JCUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3aa4 U IIPEICTABICHUS JaHHbIX.

Apudmerndeckuii KOpeHb HATYpaJbHOM CTETICHH M €T0 CBOMCTBA.

Crenenb ¢ panuMOHAIBHBIM TOKa3zaTreleM M €€ CBOICTBA, CTENEHb C JACHCTBUTEIbLHBIM
IIOKa3aTEJIEM.

Jlorapugm uncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypaJibHbIE JTOTapu(MBbI.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHusI U HepaBeHCTBA

ToxaecTBa M TOXKAECTBEHHbIE IPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMsI U ypaBHEHUA-CIeACTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METO/BI pEIICHUs LEeNbIX M JPOOHO-pallMOHANIBHBIX YPAaBHEHHH UM HEPaBEHCTB.
MHorowieHsl OT OJHOW NMEepeMEHHOW. JleneHne MHOrowieHa Ha MHOTOYJIEH C OCTaTKOM. Teopema
bezy. MHorouieHs! ¢ neiasiMu kodddurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE METO/BI PELICHNSI UPPALIMOHAIBHBIX YPaBHEHU.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmel.

Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/BI pEIIEHUs JJorapu(PMUUECKUX YPaBHEHHH.

OcHOBHBIE ~ TpUroHoMeTpudeckue ¢Gopmyiasl. IlpeoOpazoBaHHe  TPUTOHOMETPHUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemienne cucrem JIMHEWHBIX YpaBHEHMI. Marpuna CHCTEMBl JIMHEMHBIX ypaBHEHUM.
Onpenenurens MaTpuLpl 2X2, €ro TeOMETPUYECKUN CMBICI U CBOWCTBA, BBIUYMCIIEHUE €0 3HAUEHUS,
IIPUMEHEHUE ONPEIEINUTENS Ul PELICHUS] CUCTEMBI JIMHENHBIX ypaBHEHUH. Pelenne npukiagHbix
3a71a4 ¢ MOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHEHUH. VccaeaqoBanne mOCTPOEHHON MOJIENIH € TOMOIIBIO
MaTpHL ¥ ONPEACIIUTEICH.

[TocTtpoeHne MareMaTH4EeCKMX MOJENIEH pEeallbHOM CHUTyallud € IIOMOIIBIO YpPaBHEHHH U
HepaBeHCTB. [[puMeHeHne ypaBHEHNI U HEPABEHCTB K PEIIEHUIO MAaTEMAaTUYECKUX 3a7ad U 3a7a4 U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HU.

DyHKIUHN U TpadUuKH

@yHKLMS, cr10coOb! 3a1aHus GyHKUMU. B3aumuo obpatHsie pyHkunu. Komnosunus ¢GyHKIMH.
['padux GyHKIMU. DIeMeHTapHbIe TpeoOpa3oBaHus rpadukoB GyHKIMMA.

Ob6nacte ompenesneHns U MHOXeCTBO 3HaueHUH (ynkuumu. Hymu ¢ynkumm. Ilpomexytku
3HaKomocTossHCTBA. Y&THele UM Heu€THble ¢GyHKUuu. Ilepuoanueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (pyHKIMH. MakcUMyMbl U MHHMMYMbl ¢GyHKuMU. HanGospliee M HauMeHblee
3HaYeHUs (PYHKIIMU Ha IPOMEXYTKE.

Jlunelinas, kBagpaTudHas W JIPOOHO-TMHEHHAs (QYHKIMU. DJIEMEHTApHOE HCCIeOBaHUE U
MOCTPOEHUE UX TPapUKOB.

CrenenHast pyHKLUS ¢ HATYpAJIbHBIM U LIEJIBIM MToKa3aTeneM. E€ cBolicTa u rpaduk. CBoiicTBa
U rpaduk KOpHA N-0if cTeneHn Kak GyHKIUN OOpaTHON CTENEHH C HAaTypaJIbHbBIM MTOKa3aTeNIeM.

[ToxazatenpHast W jorapudmuueckas (yHKIMH, UX CBOWCTBAa W rpaduku. Mcmomb3oBaHue
rpa¢uKkoB PYHKIUHN I pEIICHUS] YPaBHCHU.



TpuronomeTpuyeckasi OKpy>KHOCTb, OTIPEJIEIIEHHE TPUTOHOMETPUIECKIX (DYHKITUN YHCIOBOTO
apryMeHTa.

OyHKIMOHATIbHBIE 3aBUCMMOCTH B DPEaJbHBIX Mpolleccax U siBIeHUsX. ['paduku peanbHbIX
3aBUCHUMOCTEH.

Hauyana maTemMaTH4yeckoro aHajamsa

ITocnenoBaTeNbHOCTH, CIOCOOBI 3amaHUsA IIOCIENOBaTEIbHOCTEH. MeTon MaTreMaTHYeCKON
WHAYKUAA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCJIENA0BATENBHOCTU. VCTOpHs BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHalln3a KaK aHalln3a OECKOHEUYHO MaIbIX.

ApudmeTrndeckast 1 TeOMETpUUYECKasi IPOrpeccuu. beckoHeuHOo yObIBarOIasi TeOMETpUIECKas
nporpeccusi. CymMma OeCKOHEYHO YOBIBAIOMIEH TIeOMETpUYecKor mporpeccud. JIuHEHHBIH W
3KCHOHEHIMAIBHBIN pocT. Yucio e. @opMyia CI0KHBIX IPOLIEHTOB. Mcnob30BaHne NpOrpeccuu 1iis
pELIeHUs pealIbHBIX 3a7a4 PUKIIAJHOTO XapaKTepa.

HenpepoiBable GyHKIMM 1 ux cBoiicTBa. Touku paspbiBa. ACUMITOTH IpaduKOB (PyHKIHA.
CpolicTBa (DyHKIMI HEMPEPHIBHBIX HA OTpe3Ke. MeToj WHTEPBAJIOB IS PEIICHUS HEPABEHCTB.
[IpuMmeHeHne CBOMCTB HENIPEPBIBHBIX (DYHKIIHI JJIsl pEIICHUs 3a/1a4.

[lepBast u BTOpas npousBoaHble (yHKUUU. OmpeneieHue, reoMeTpuYecKuil U (u3ndecKuit
CMBICT POU3BOAHON. YpaBHEHUE KAacaTeNbHOM K rpaduKy QyHKIIMH.

[TpousBoHbIC 37MeMEHTApHBIX (yHKIUH. [Ipon3BogHAs CyMMBI, TPOU3BEICHUS, YaCTHOTO U
KOMITO3UIIUH (PYHKITHH.

MHo:KecTBa M JIOTHKA

MHoxecTBO, omnepaluy HaJ MHOXECTBAaMU U HUX CBoicTBa. Juarpammel Oiinepa—BenHa.
[IpumMeneHne TeoOpeTUKO-MHOXKECTBEHHOTO anmapara Jijisi OlMCaHUs PEaJIbHBIX MPOIECCOB U SBJICHUM,
MIPU PEILICHUH 3a/1a4 U3 IPYTUX YUYECOHBIX ITPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MAaTeMaTUYECKOTO OOBEKTa, CIEACTBUE, JOKAa3aTEeNIbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS.



IHINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA «AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTH T'PAXAAHCKON MO3ULIUU 00YYAIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOro oOlIecTBa, MpPEJCTaBICHWE O MAaTeMaTUYECKUX OCHOBax (DYHKUIHMOHHPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKAAHCKOTO OOIIECTBa (BBIOOPHI, OMPOCH U APYTroe),
YMEHHE B3aHMOJCHCTBOBATh C COIMATBHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C MX (DYHKIUSAMH H
Ha3HA4YCHHEM;

2) NATPHUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKON TIpa)KIaHCKOW HJCHTUYHOCTH, YBXEHHUS K TMPOLUIOMY U
HACTOALLEMY POCCUHWCKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXKEHUSM POCCUHUCKUX
MaTE€MaTUKOB M POCCUICKONM MaTEMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE 3TUX JTOCTUKEHUN B APYTIHX
HayKaX, TEXHOJIOTUSX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapoja, c(hOpMHUPOBAHHOCTh HPAaBCTBEHHOI'O
CO3HAaHMUsI, STUYECKOT0 TOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAYKU U
JESTENIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO Oy IyIIEro;

4) 3cTeTHYeCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOILIEHUWE K MHUpY, BKIIOYas ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEUICHUH, pacCyXIeHUN, BOCHPUUMYUBOCTh K MATEMAaTUYECKUM aCIEeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSITh MaTeMaTHYECKUE 3HAHUS B MHTEpEcaxX 30pPOBOTO U
6e3omacHoro obpasa *KM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBbIO (30pOBOE MHUTAHUE,
cOamaHCUPOBAHHBIN PEXUM 3aHITHH U OTHbIXA, peryispHas Quandeckas akTUBHOCTb), (PU3HUECKOE
COBEPUIECHCTBOBAHUE MIPH 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBLHOM NESTEIbHOCTHIO;

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHME ILIEHHOCTH TPYJIOJIOOUS, MHTEpPEC K Pa3IMuHBIM cdepam
npo(ecCHOHANBPHOM JIeATENbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON M €€ NPUIOKEHHUSIMH, YMEHHE
COBEpINAaTh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccun W pearu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IUTaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUI0 M camMO00pa3oBaHHUIO Ha
MPOTSHKEHUHM BCEM KM3HM, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHMHM MPAKTHUUECKUX 3a/1ady
MaTE€MaTUYeCKOW HaIlpaBJIE€HHOCTH;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJBTYpPhl, TOHWMAaHHUE BJIUSHHUS  COI[MAIBHO-
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOHOM U COIMATIBHOM Cpe/ibl, 0CO3HAHUE TTI00aIbHOTO
XapakTepa SKOJOTHYECKHX MpoOJieM, OpUEHTAIUsl Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWMA s
peleHus 3aa4 B 001acTU OKPYXKaroIlel cpelibl, INIAHUPOBAHHUE MOCTYIKOB U OIIEHKU X BO3MOKHBIX
MOCIEACTBUM JIsl OKpY KaloIel cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIECTBEHHOW MPAKTHKH, TOHUMAaHUE MATEeMaTHYECKON HayKHd Kak c(ephl 4eTOBEYECKON
JIESATeTLHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJISl Pa3BUTHS IUBWJIM3AIIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKd W MaTEeMaTUYeCKOW KyJIbTypOod Kak CpEeACTBOM TIO3HAHUS MHpPA, TOTOBHOCTH
OCYILECTBIISATh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcTBUS

Ba3oBble JJornueckue aeiicTBHA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHYECKUX 0ObEKTOB, MOHITHIA,
OTHOIICHUN MEXJIy TOHATUSAMHU, (OPMYIUPOBATh OINPEACICHUS TIOHATUH, YCTaHABJIMBATH
CYIIECTBEHHBIA MPU3HAK KIacCU(PHUKAIMKM, OCHOBAHHS i OOOOIICHHUS W CpPaBHEHUsS, KPUTEPHUH
MIPOBOAMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYJIMpPOBAaTH M MPEOOpPa3OBbIBATh CYXKACHUSA: YTBEpAUTENbHbIE U
OTpUIIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBJISITh MAaTEMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHBOpedrs B (akTax,
JAHHBIX, HAOIIOICHUAX U YTBEPKICHUIX, IPeyiaraTh KPUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U
MIPOTUBOPEUUI;

JiefaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKICHUU (TpSMbIE U OT
MPOTUBHOT0), BBICTPANBaTh apryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIE CYXKICHHS U BBIBOJIbI;

BEIOMpaTh Croco0 pemieHus yueOHOW 3amaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BbIOMpaTh HanOoJee MOAXOASIMINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebcKue AelcTBUS:

UCIIOJIb30BaTh BOIMPOCH KaK HCCIICOBATCIBLCKANM WHCTPYMEHT IO3HAHUS, (OPMYIHpOBATH
BONIPOCH, (UKCHUPYIOIIHME TNPOTHUBOpPEYHE, MPOOJIeMy, YCTaHABIMBATH HWCKOMOE U JAaHHOE,
dbopMUpOBaTh THUIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIHI0, MHEHHUE;

MIPOBOAMTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HCCIIE0BAaHUE 110 YCTAHOBICHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBIICHUS, MPOIIECCA, BHIIBICHUIO 3aBUCHMOCTEH MEXIY
00beKTaMu, SIBICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNbHO (POpPMYTHpPOBaTH OOOOIIEHHS W BBIBOJABI MO pe3yJbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs, MCCIIEOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTH IOIYYEHHBIX PE3YyJIbTaTOB, BBHIBOJOB H
000011IeHHNI];

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKKE BBIIBUTATH MPEIOJIOKEHUS O €T0
Pa3BUTHU B HOBBIX YCIOBHSIX.

Padora ¢ nnopmanmeii:

BBISIBIIATH JeUIUTH HH(GOPMAINH, JAHHBIX, HEOOXOIWMBIX [IJII OTBETAa Ha BOMPOC W IS
pelieHus 3a/1a4uu;

BbIOMpaTh ~ MHQOpPMAMIO W3  HCTOYHUKOB  Pa3NUYHBIX  THUIOB,  AHAIM3UPOBATH,
CUCTEeMATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (GOPM MPEICTABICHUS;

CTPYKTYpUpPOBaTh MH(OpPMAINIO, MPEJACTABIATh €€ B Pa3IuYHBIX (hopMax, WILTIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.
KoMMyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe /1eiicCTBUS

OO0umenue:

BOCITPUHUMATH U (POPMYIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBHAMU H IEISIMHU OOIICHHUS,
SCHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3pEHHUS B YCTHBIX U NMHCbMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS 10 X0y pEUIeHUs 3a/1a4yi, KOMMEHTHPOBATh MOJYYEHHBIA Pe3ybTarT;

B XoA€ OOCYXJCHHS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIEMEI,
pemraemMoi 3ajavd, BBICKA3bIBATh HJCH, HAICJICHHBIE Ha TIOWCK PEIICHHUS, COIMOCTAaBJIAThH CBOU
CYXKIEHHUS C CYXACHHUSIMH APYTUX YYaCTHUKOB JaManora, OOHapy>KWBaTh pa3MYM€ U CXOJICTBO
MO3UINH, B KOPPEKTHOH opMe GOpMYyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTABISATh PE3YyJIbTaThl PELICHUS 3a7aud, SKCIEPUMEHTa, WCCIEAOBaHUs, IPOEKTAa,
CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BBICTYIUICHHS C YYETOM 3ajad Mpe3eHTAallMd U OCOOCHHOCTEH
ayJIMTOPHUH.



PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1elCTBUSA

Camoopranusamnus:

COCTaBISITh IUIAH, alNTOPUTM pEIICHHUS 3aJadyd, BBIOUPATh CIOCO0 peIIeHUs ¢ Y4ETOM
UMEIOIINXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/VIEKT:

BJIAJICTh HABBIKAMU IO3HABATEIBHON pPe(reKCUN KaK OCO3HAHUS COBEPLIAEMBIX JCHCTBHHA U
MBICIUTENBHBIX TMPOLECCOB, UX PE3yJbTAaTOB, BIAJETh CIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIA
Ipoliecca U pe3yibTaTa peleHns MAaTEMAaTUYEeCKOM 3a1a4y;

NpPEeABUACTh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh INpPH PEIICHUHM 3a/Ja4d, BHOCHUTh
KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX, HAWJIEHHBIX OINUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa IEJIU U YCIOBUSAM, OOBICHITH IPUUUHBI JOCTHKEHHUS UITU
HEJOCTH)KCHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, JaBaTh OICHKY MPUOOpPETEHHOMY
OTIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHMMATh W KCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAIbHON pabOThl MpU
pelieHny y4eOHBIX 3a/1a4, IPUHUMATH 11e7Tb COBMECTHOW JIeATeIbHOCTH, IIIAHUPOBATh OPraHU3aIUI0
COBMECTHOM palboThl, pacpeaesaTh BUIbI padoT, 10roBapuBaThCsl, 00CYX IAaTh MPOLECC U PE3YyJIbTaT
paboThl, 00001aTF MHCHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHHH, «MO3rOBBIC
HITYPMBD» U UHBIE), BBIIIOJIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C IPYTHUMH
YICHaMH KOMAaH]IbI, OIICHWBATh KAa4yeCTBO CBOETO BKJIaJa B OOMMH MPOIYKT TO KPHUTEPHUSM,
c(hopMyIMPOBAHHBIM YYACTHUKAMHU B3aHMOICHCTBHS.

HPEIMETHBIE PE3YJIbTATHBI

K koniy o0yuenus B 10 kiacce oOydaronuiicss MOTYYUT CIAEAYIONINE TPEAMETHBIE Pe3yIbTaThl
M0 OTJIEJBHBIM TeMaM paboueil mporpamMmbl Yy4eOHOTO Kypca «Anredpa v Hadalla MaTeMaTHYeCKOTro
aHaJINM3ay:

Yncsia 1 BBIYUCTEHUSA:

CBOOOZHO OMEpUPOBATH MOHATHIMH: PAlMOHAIBLHOE YHUCIO, OECKOHEYHAas MepuoIudecKas
Ipo0Ob, TMPOIEHTHI, UPPAIIHIOHATIFHOE YUCIIO, MHOKECTBA PAaIlMOHATIBHBIX U JCHCTBUTEIBHBIX YHCET,
MOJYJIb ACHUCTBUTEIBHOTO YHACIIA;

MPUMEHATH IpOOU U TPOIEHTHI I pelIeHUs MPUKIATHBIX 33/a4 W3 PA3IUYHBIX OTpacieit
3HAHUU U pEAIbHOM )KU3HH;

OPUMEHSTh TNPUONMKEHHBIE BBIUMCICHHS, TMpaBUia OKPYIJIEHUS, TPUKUAKY U OIEHKY
pe3yJibTaTa BEIYMCIIEHUI;

CBOOOZHO OMNEpUpOBATh IMOHATHEM: CTEMEHb C IeJIbIM TIOKa3aTellieM, HCIOIb30BaTh
NOAXOANIYI0 (GopMy 3amuch ACHCTBUTENBHBIX YWCEN JUIsl PEHIeHHs MPAKTUYSCKUX 3a1ad Hu
MPEACTABICHUS JTAHHBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(METUUECKHI KOPEHb HaTyPaJIbHOU CTETICHH,

CBOOOJTHO OTIEpPUPOBATH TOHATHEM: CTEMEHb C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOJHO OMEpUPOBATH TMOHITUSAMH: JOTapudM 4YHUCHA, ACCATUYHBIE U HATypalbHbBIE
JorapuQMmBbl;

CBOOOJIHO OTMEpUPOBATh TOHATHUSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCJIOBOTO
apTyMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUsS M HEpaBEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHSIMH: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, PAaBHOCHIJIbHbBIE
YPaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIBHBIE HEPABEHCTBA;



IPUMEHSATh Pa3IMYHbIE METOABI PELICHNUS PALIMOHATIBHBIX U JPOOHO-pAllMOHATIBHBIX YPABHEHUIH,
IIPUMEHATHh METOJ HHTEPBAJIOB JUUIsl PELICHHs HEPAaBEHCTB;

CBOOOJIHO ONEPHPOBATH NOHATUAMM: MHOTOWIEH OT OJHOM MEPEMEHHON, MHOTOYJIEH C LEJIBIMU
K03 punreHTaMu, KOPHH MHOTOUJIEHA, IPUMEHSTH JIeJIEHUE MHOTOUYJICHa HA MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s peuienus 3aaay;

cBOOOJIHO ONEPUPOBATh MOHATHAMM: CHUCTEMA JIMHEHHBIX YPaBHEHUM, MaTpULIa, ONPeIeIUTENb
MaTpuupl 2 X 2 ¥ €ro reOMETPUYECKHI CMBICI, UCIIOJIb30BaTh CBOMCTBA ONpEAeNUTeNs 2 X 2 s
BBIUMCJIEHMSI €r0 3HAYEHHUsI, IPUMEHSATD OIIPENEIUTENN JUIsl PEILIEHUS] CUCTEMbI TMHENHBIX YpPaBHEHUH,
MOJIEJIMPOBaTh PEAIBHBIE CUTyallMd C IOMOLIbI0 CHUCTEMBl JIMHEHHBIX YpaBHEHUMH, HCCIEN0BAaTh
IIOCTPOCHHBIE MOJEIN € IOMOIIBI0 MAaTpUIl U ONPEIEIUTENICH, MHTEPIPETUPOBATh IOJyYECHHBIN
pe3yJIbTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMM JUIs TpeoOpa3oBaHUsl BbIpaXKEHUI;

BBINOJIHATH NPEOOPA30BaHUS YHUCIOBBIX BBIPAKEHUH, COAEPKAIIUX CTEIICHH C PallMOHATLHBIM
IIOKa3aTeseM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJis MpeoOpa3oBaHUsl JOrapu(pMUUECKUX BbIPAKEHUI;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: WPpAIOHAIBHBIC, TTOKa3aTeIbHbIE U JIoTapuMuIecKue
YpaBHEHHUS, HAXOAUTh HUX PELIEHUS C IMOMOUIbI0 PAaBHOCWIBHBIX IEPEXOJ0B WJIM OCYILECTBIISSA
IIPOBEPKY KOpHEM;

OPUMEHATh ~ OCHOBHBIE  TPUTOHOMETpUYecKHe  (GopMynibl Uil  [peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO  ONEpPUPOBaTH  IMOHATUEM: TPUTOHOMETPUYECKOE  ypAaBHEHUE, IPUMEHSATh
HEo0Xo1uMble (OPMYIIbI IS pEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUM;

MOJIENIUPOBATh peaJibHble CUTYAlMM Ha S3bIKE aJreOpbl, COCTABIATh BBIPAXKEHUS, YPAaBHEHUS,
HEPaBEHCTBA I10 YCJIOBMIO 3a/1auM, UCCIIEOBATh IIOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM alllapara
anreOpsl.

DOyHKUUM U rpadpuku:

CcBOOOJTHO ONIEpUPOBATh MOHATHAMM: (PYHKIHUS, CIIOCOOBI 3aJaHNs (YHKLIUHU, B3AUMHO OOpaTHbIE
GyHKIMM, KOMINO3ULUA (QyHKUMHA, rpaduk (yHKIUH, BBIIOJIHATH 3JEMEHTApHBIE NMPeoOpa3oBaHUs
rpadukoB QyHKIHNIA;

CBOOOJTHO ONEpUPOBATh MOHATUAMU: 00JIACTh ONPEICIICHUS] 1 MHOXKECTBO 3HAUCHUN (PyHKINH,
HYJH (PYHKIIMH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE PYHKINH, IepHoArYecKne QyHKLIUH,
IMPOMEXYTKM MOHOTOHHOCTH (PYHKIIMH, MAaKCUMyMbl M MHUHUMYMbl (YHKIMHM, HauOoibllee U
HalMEHblIIee 3HaueHue (PyHKIIUN Ha TIPOMEXKYTKE;

CBOOOJTHO OMNEpUpPOBaTh MOHATHSAMU: CTENEeHHas (QYHKIMS C HaTypajJbHBIM U  II€JBIM
nokasaresem, rpaduk creneHHOW (PyHKINU ¢ HAaTypaJbHBIM U IEJIBIM IOKa3aTesieM, rpaduk KOpHs N-
oif creneHu Kak QyHKIMU OOpAaTHOM CTENEHU C HaTypajbHbIM MTOKA3aTelIeM;

OTIEpPUPOBATH MOHATUSAMU: TUHEWHAs, KBaJpaTHUHAast U JPOOHO-THMHEWHAs (QYHKIMH, BHITIOIHATh
3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHUE UX TPaHKOB;

CBOOOJHO OINEpPUPOBATh MOHATUSAMHU: I[OKazaTeiabHass M Jorapudmuueckas (yHKUUH, HX
CBOICcTBa U rpaUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUI;

CBOOOJTHO ONEpUPOBaTh MOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpeAeTIeHHUe
TPUTOHOMETPUUYECKUX (PYHKIMN YUCIOBOTO apryMEHTa;

MCIOJIb30BaTh rpa@uKu GyHKIMN 715 KCCIeI0BaHUS MTPOLIECCOB U 3aBUCUMOCTEN MPU PEeIICHUN
3aJa4 U3 OpYrux y4eOHBIX MPEIMETOB M PEabHOM JKHM3HM, BBIpakaTh (popMyiamMH 3aBHUCHMOCTH
MEXly BEIMYMHAMY;

Havyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OINEpPHPOBATh MOHATHUSAMH: apH(pMeTHUecKas U TeOMEeTpUYecKas IMpOrpeccHs,
0ecKOHEUHO YOBIBAIOIIAsl T€OMETpUYECKas MpPOTpeccusi, JUHEHHBbIH W SKCHOHEHIMAIBHBIA POCT,
(bopMyI1a CI0XKHBIX POLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;



UCIIOJIb30BaTh MPOTPECCUM Ul PELIEHUs PEabHBIX 3a/1a4 IPUKJIAJHOIO XapaKTepa;

CBOOOJHO  ONEpUpPOBaTh  MOHATHSAMU:  IOCIENOBATEIbHOCTb,  CIIOCOOBI  3aJaHUsA
I0CJIEI0BATEIBHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE I10CIIEAOBATEIbHOCTH, MOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPHUPOBATH TMOHSATHAMU: HENpEpbIBHbIC (DYHKIUH, TOYKM pa3pbiBa Trpaduxa
(GyHKIMH, aCUMIITOTHI Tpadrka GyHKIINH;

CcBOOOJIHO ONEpUPOBATh MOHATHEM: (PYHKLUS, HENPEPhIBHASA HAa OTPe3Ke, IPUMEHATh CBOICTBa
HETPEPbIBHBIX (DYHKIHMIA IS pelIeHus 3a/1a4;

CBOOOJTHO ONIEpUPOBATH MOHATHIMMU: IEPBasi M BTOpas MPOU3BOJHBIE (DYHKIIMHU, KacaTeabHast K
rpaduky QyHKIHH;

BBIYHUCIIATh NIPOU3BOIHBIE CYMMBI, IIPOU3BEAECHUS, YACTHOTO U KOMIIO3UIMU ABYX (DYHKIMH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

UCIIOJIb30BaTh T€OMETPUYECKHUN U (PU3UUECKUI CMBICI POU3BOJHOM ISl pEILICHUS 3a/1a4.

MHoskecTBa U JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OII€palli HaJl MHOKECTBAMH;

UCTIOJIF30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Ui ONMHCAHUS PeajbHBIX INPOLECCOB U
SIBIICHUI, TIPU PEIICHUH 33249 U3 APYTUX Y4EOHBIX MPEIMETOB;

CBOOOJIHO ONIEpUPOBATh MOHATHAMU: ONpeAETIeHNUE, TEOpEMa, YpaBHEHHE-CIIEACTBUE, CBOUCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  [paxrireckue o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS € 12 1
L[EJIbIM TI0Ka3aTeNIeEM
3 Apudmernaeckuit KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
YpaBHEHUs
[TocnenoBaTebHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0










YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Martematuka. AnreOpa v Hadalla MAaTeMAaTUYECKOTO aHaln3a; yriayonenHoe ooyuenue, 10
kiacc/ Mepansak A.l'., Homuposckuii JI.A., [TonskoB B.M.; mox penakmueit [Tononsckoro B.E.,
OO611ecTBO € OrpaHMYeHHOM oTBeTCTBEHHOCTHIO M3naTenbekuil uentp « BEHTAHA-T'PA®y;
Axuunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6mmoreka IJOK






		2024-10-29T14:52:46+0400
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ КАНАДЕЙСКАЯ СРЕДНЯЯ ШКОЛА




