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IHOACHUTEJIBHASA 3AIINCKA

VY4eOHblil kKypc «Anredpa u Havajia MaTEMaTHYECKOTO aHAlIM3ay SBJISETCS OJHUM
u3 Hauboyiee 3HAYMMBIX B IPOrpaMME€ CpPEJHEro oO0IIero oOpa3oBaHMs, MOCKOJIBKY, C
OJIHOM CTOpPOHBI, OH OOecreuMBaeT WHCTPYMEHTAIbHYIO 0a3y sl M3y4eHHs BCeX
€CTECTBEHHO-HAYUYHbIX KypCOB, a C JpYrod CTOpOHbI, (OPMHpPYET JIOTUYECKOE U
aOCTpaKTHOE MBIIIICHHEe OOYJarolIuXcs Ha YpPOBHE, HEOOXOJWMOM JJII OCBOCHHS
UHPOPMATUKH, OOIIECTBO3SHAHUS, WCTOPHUU, CIOBECHOCTH W JPYrUX JUCHMILIUH. B
pamMKax JaHHOTO y4eOHOro Kypca oOydaromiuecsl OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOI HayKH, KoTopas (GopMyiaupyeT CBOM JTOCTHKEHHS B MaTeMaTUYECKOU
dhopwme.

VYueOHbIi Kypc anreOpbl M Hauajd MaTeMaTHYECKOro aHalu3a 3aKJIaJblBa€T OCHOBY
JUIsL  YCTICIIHOTO OBJIAJICHUA 3aKOHAMU (U3UKH, XUMHUHM, OWUOJOTHM, TTOHUMAHUS
OCHOBHBIX TEHJICHLHMM pPa3BUTUS SKOHOMUKH U OOIIECTBEHHOW >KM3HHU, TIO3BOJIIET
OPUEHTHUPOBATHCA B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO
UCTIOJB30BaTh MX JJIs JajdbHEHIIero oopa3oBaHus M B MOBCEAHEBHOM ku3HU. B TO xe
BpeMsl OBJIaJICHUE aOCTPAKTHBIMU M JIOTUUECKU CTPOTUMU KOHCTPYKIMSAMH anreOpbl U
MaTeMaTUYEeCKOro  aHajiu3a  pa3BUBAaeT YMEHUE  HAXOOUTh  3aKOHOMEPHOCTH,
000CHOBBIBATh HCTHHHOCTbH, JOKAa3bIBaTh YTBEPXKACHUS C TOMOINBI0 HHAYKIUU U
paccyxnaarb  JENYKTHBHO,  HCIIOJIb30BaTh  00OOIIEHME M  KOHKPETHU3aLUIO,
abcTparupoBaHUe U aHAJIOTUIO, (POPMHUPYET KPeaTUBHOE U KPUTHUYECKOE MBIIIJICHUE.

B xone nzydyenust yueGHoro kypca «Anredpa u Hauajna MaTeMaTHUYECKOTO aHaIU3a»
oOyJaromiuecs MmoTy4aroT HOBBIN OMBIT PEHICHUS MPHUKIAIHBIX 32724, CAMOCTOSITEIIbHOTO
MOCTPOEHUSI MaTeMaTUYEeCKUX MOJENEeH peajbHbIX CUTyalud, WHTEpHpETALNU
MOJIyYEHHBIX PEIICHUM, 3HAKOMSITCS C TPUMEpaMu MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
pUpOJie, HAyKe M MCKYCCTBE, C BBIJAIONIAMUCS MATEMATUYECKUMHU OTKPBITHSIMU U WX
aBTOPaMHU.

VYueOHbI Kypc o00NajaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM  MOTEHIHAIIOM,
KOTOpBIA ~ peaJiu3yeTcss Kak 4epe3  ydeOHbIl  maTepuall, CIOCOOCTBYIOIIUI
(GOopMHUpPOBaHMIO HAYYHOTO MHPOBO33pPEHUS, TaK MW 4depe3 cChemupuky y4deOHOi
JICATEIBbHOCTH, TpeOyromieit MPOAOJKUTEITBHOU KOHLICHTPALUU BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJYy4YE€HHBIN pe3ysbTarT.

B ocnoBe mertomuku oOydeHust anrebpe M HayajlaM MaTeMaTHYeCKOro aHaiu3a
JICKUT JESITEIIbHOCTHBIN TPUHIIUIT 00y4YeHUSI.

B crpykrype yueGHOro kypca «Anredpa M Hayajda MaTeMaTHYECKOrO aHAJIA3a»
BBIJIETIEHBI CIIEIYIOIINE COIEPKATETbHO-METOANYECKUE TUHUU: «HHCTIa U BEIUUCICHUS»,
«DyHKUMU U Tpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hawanma maremaruyeckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COJEPKATEIBHO-METOANYECKUE
JMHUMA W3Y4alOTCAd Ha TMPOTSHDKCHWH JIBYX JIET OOydeHHs Ha YpOBHE CpEIHEro OOIIero
o0Opa3oBaHUs, €CTECTBEHHO JOIMOJHSIS JAPYT JIpyra M MOCTENEHHO HACHIIASCh HOBBIMH
TeMaMH W paszaenaMu. JIaHHBIA Y4eOHBIN KypC SBISIETCS WHTETPATUBHBIM, MOCKOJBKY
o0ObeanHsAET B cebe coJiepKaHhe HECKOJIbKMX MaTEeMaTUYECKUX JUCUMUIUIMH, TaKUX Kak



anredpa, TPUrOHOMETPUS, MaTEMAaTUUECKU I aHAJIN3, TEOPUSI MHOKECTB, MaTEMaTHIECKasI
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaJeBalOT BcE 0oJiee MIMPOKUM
MaTeMaTU4YecKUM  ammaparoM, Yy HHUX  [OcjieloBaTelnbHO  (opMmupyeTcs U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENb pPEaIbHOM CHUTYyaluH,
NPUMEHATh 3HAHUs, TOJIYYEHHBIE IPU H3YYEHUH Y4eOHOro Kypca, JUIs pelleHHs
CaMOCTOATENbHO  CHOPMYIUPOBAHHOW  MaTeMaTWYecKoW  3ajayd, a  3aTeM
MHTEPIIPETUPOBATH CBOI OTBET.

CopepxatenbHO-MeTOAMYECKass JUHUA «Yucna u  BBIUKCICHUS» 3aBepLIACT
(hopMUpOBaHHE HABBIKOB MCIIOJIB30BaHUS IEHCTBUTENBHBIX YHUCET, KOTOPOE OBbLJIO HAYATO
Ha YpOBHE OCHOBHOTr0 o0miero oopasosanusi. Ha ypoBHe cpegHero o0uiero o0pa3oBaHust
ocoboe BHHUMaHHE yjaensieTcss (OPMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYUCICHHM,
BKJTIOYAIOIINX B CeOs HMCIIOJIb30BaHUE PA3NUYHBIX (POPM 3alUCH YUCIA, YMEHHE JENIaTh
MPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE BBIYMCIEHHUS, OLIEHUBATh YHCIIOBbIE BBIPAKEHUS,
paboTaTh C MaTeMaTHYECKUMHU KOHCTAHTaMH. 3HAKOMBbIE OOY4YarOIMMCS MHOXECTBa
HATypalbHbIX, IEJbIX, PAlHUOHAJIBHBIX W JEHCTBUTENBHBIX YHCEN JOIMOJHSAIOTCS
MHOXECTBOM KOMIUIEKCHBIX YMCel. B KaXIoM M3 3THX MHOXXECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My cHenu(puYecKue 3aJadd M OIepaluu: JeleHHe Halelo,
ONIEPUPOBAHHME OCTaTKaMM Ha MHOXXECTBE LEIBIX 4YHCEN, O0COOble CBOMCTBA
palMOHAIBHBIX W HMpPalUOHAJIBHBIX YHCEN, apu(MeTHUYecKHe OIepanul, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mocienoBaTeabHOMY PACIIMPEHUIO Kpyra HCIOJb3yeMBIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTAMM MX IPUMEHEHUS Ul PELICHUs pPAa3lM4YHBbIX 3aj1ad
dbopMupyercs TMpeAcTaBleHUE O E€JUHCTBE MaTeMaTHUKM KaK Hayku U e€ poiu B
MOCTPOEHUM MOJEIEH peaJlbHOr0 MHpa, MIUPOKO MCHOJIB3YIOTCA 0000IeHne u
KOHKPETH3aIH.

JInaus «YpaBHEHUS U HEPABEHCTBA» PEAIIN3YETCS Ha MPOTSHKEHNU BCEr0 O0yYeHUs
Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHHs, MOCKOIBKY B KakJIoM pasaene [Iporpammsr
IPEeJyCMOTPEHO pELIEHHE COOTBETCTBYIOINUX 3ajad. B pesynbrare oOydaromuecs
OBJIQIEBAIOT PA3IMYHBIMU METOJAMHU PELICHHUs] pPalUOHANbHBIX, HPPALUOHAIbHBIX,
NIOKa3aTeIbHbIX, JOrapu(PMHUUECKUX M TPUTOHOMETPUUYECKUX YpPaBHEHHH, HEPaBEHCTB U
CHUCTEM, a Takke 3ajad, coaepxkamux napamerpsl. llodydeHHble yMEHHs IIHPOKO
MCIOJIB3YIOTCA TPU UCCIIEJOBAHUM (DYHKIMI C MOMOIIBIO MPOU3BOIHOM, IPHU PELICHUU
MPUKJIAJHBIX 3a]a4 W 33/7a4 Ha HaX0XKICHHE HAWOOJbIIMX M HAUMEHBUIMX 3HAYEHUU
¢ynkuuu. JlaHHasg coaepskaTenbHas JUHMS BKIIOYaeT B cels Takxke (HOpMHUpOBaHHE
YMEHUIl BBINOJHATH pacu€rbl 1o ¢opMynaMm, MnpeoOpa3oBaHUs PalUOHAIBHBIX,
UppAallMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPRKEHHUH, a TakkKe BbIPAKECHUH,
colepXkallux CcTeneHu U Jiorapumbel. braromaps wu3ydeHHIO airedOpanyeckoro
MaTepualia MPOUCXOJIUT JAajbHeHIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPaKTHOTO
MBIIIJIEHUS 00y4aromuxcs, GOPMHUPYIOTCS HABBIKU JEAYKTHUBHBIX PAcCyXACHHM, paboThI
C CUMBOJIBHBIMU (pOpMaMu, MPEACTABICHHSI 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BUJIE
PaBEHCTB U HepaBeHCTB. AnreOpa mnpejiaraeT 3(QQeKTHUBHbIE HMHCTPYMEHTHI st
pelIeHNs NPAaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HarJsJHO IEMOHCTPUPYET CBOU
BO3MOYHOCTH KaK sI3bIKa HAyKH.



CopepxarenbHo-MeToquueckass  JguHUsA  «OyHKIMM U rpaQuKW»  TECHO
MeperieTaeTcsl ¢ APYrUMH JUHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  TMOCIEAOBATENBHOCTh  M3Y4YEHHs ~ MaTepuayna.  VM3ydeHue  CTENEHHOH,
MOKa3aTeIbHON, JOrapu(pMUUEeCKO W TPUTOHOMETPUUECKUX (DYHKLMHA, UX CBOWCTB U
rpadukoB, ucHonb3oBaHWE QYHKIUN JUIsl pelieHds 3a7ad M3 JIPYyrux y4eOHBIX
IPEIMETOB U PEATIbHOM )KM3HU TECHO CBSI3aHO KAaK C MaTEMaTUYECKUM aHAJIN30M, TaK U C
pelieHueM YypaBHeHMH U HepaBeHCTB. [Ipu 3Tom Oousbllioe BHHMMaHUE yJENAeTCs
(GbopMUPOBaHHMIO YMEHHUS BbIpakaTb (OpPMyJIaMH 3aBUCHUMOCTH MEXAYy pa3iudyHbIMU
BEJIMYMHAMU, HCCJENOBaTh MOJy4YeHHble (YHKIUH, CTPOUTh uX Trpaduxku. Marepuan
ATOW COJIepKaTeIbHOM JIMHUM HalleJIeH Ha pa3BUTUE YMEHUH M HABBIKOB, MO3BOJISIOMIUX
BBIpAXXAaTh 3aBUCUMOCTH MEXIYy BEIMYMHAMH B Pa3IUYHON (opMme: aHATUTUIECKOH,
rpadudeckoii 1 cnoBecHOi. Ero m3yuenue crmocoOCTBYeT pa3BUTHIO alTOPUTMUYECKOTO
MBIIUICHHS], CHOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH, UCTI0JIb30BAHUIO aHAJIOTUH.

CopnepxarenbHass JnuHHu «Hadama wmareMarnyeckoro aHanausa» IO3BOJISET
CYLIECTBEHHO pAaCIIUPUTh KPYr KaK MaTeMaTUYeCKHUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX O0YYAIOUIUMCS, TaK KaK y HUX TMOSBIISIETCS BO3MOXHOCTb CTPOUTH TpaduKu
CJIOKHBIX (PYHKIMH, ONpeesITh X HAaHOONbIINE U HAMMEHbBIINE 3HAYEHUS, BBIYUCIIATD
wiomaau Guryp u oObEMBI Tell, HAXOJUTh CKOPOCTU M YCKOpEHHs mpoueccoB. JlanHas
coJiepKaTebHasi JTMHUSL OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS MaTeMaTHUYECKUX
MOJENIe pealbHBIX CHUTYyallud, T[O3BOJISIET HAXOAUTh HAWIydlllee pelIeHUuEe B
OPUKIAAHBIX, B TOM YHCJIE COLUAJIbHO-)KOHOMUYECKHUX, 3aJadyaxX. 3HAKOMCTBO C
OCHOBAaMHM MaTeMaTHYEeCKOrO aHaju3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO,
(OpManIbHO-JIOTUYECKOTO W KPEAaTUBHOTO  MBINUICHUS, (OPMHUPOBAHUIO  YMEHUU
pacno3HaBaTh NPOSIBJIECHUS 3aKOHOB MaTEMaTUKW B HayKe, TEXHHUKE U HCKYCCTBE.
OOyuaroniyecs: y3HalOT O BBIJAIOLIUXCS pe3yibTaTax, MOJTYYEeHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTHKU KaK HayKH, U 00 X aBTOpax.

ConeprkaTenbHO-METOINYECKas JIMHUS «MHOXKECTBa U JIOTUKa» BKIIIOYAEeT B ceOs
AJIEMEHTBI TEOPUM MHOXKECTB M MaTE€MaTUYECKOHN JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
IPEACTABICHUS] TPOHMU3BIBAIOT BECh KypC IIKOJBbHOM MAaTEMATUKA W MPeJIararT
Haubosiee yHHUBEpPCAJIbHBIN $3bIK, OOBEAUHSIONMNA BCE paslebl MaTeMaTUKU U €&
NPWIOKEHUW, OHU CBSI3BIBAIOT pa3Hble MATEMATUUECKUE NUCLIUIUIMHBI U UX MPUIOKECHHUS
B eauHoe uenoe. Iloaromy BakHO 1aTh BO3MOXHOCTH OOydaroUmIEMyCs IMOHUMAaTh
TEOPETUKO-MHOKECTBEHHBII A3bIK COBPEMEHHOW MaTEMaTUKH M MCIIOJIb30BaTh €ro IS
BBIPAKEHUSI CBOUX MbICIEd. JIpyrMM Ba)KHBIM IPU3HAKOM MATEMaTHKU KaK HayKu
cielayeT TMpU3HATh CBOWCTBEHHYIO €W CTPOrocTh OOOCHOBAaHHMM H  CIIEIOBAHHE
ONpeNeNEHHbIM TPAaBUWJIAM TIOCTPOEHHUS JI0Ka3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH
MaTEMaTU4YEeCKOW  JIOTUKM  CHOCOOCTBYET  Pa3BUTHUIO  JIOTUYECKOTO  MBIIICHUS
00yyYaromuxcsi, MO3BOJSET MM CTPOUTh CBOM PACCYXACHHUS Ha OCHOBE JIOIMUECKUX
npaBuil, GOPMHUPYET HaBbIKM KPUTUYECKOTO MBILLIICHHUS.

B yue6HOM Kkypce «Aunrebpa U Havaja MaTeMaTHYECKOro aHaJIN3a» MPUCYTCTBYIOT
OCHOBbl MaTEMaTHUYECKOI0 MOJIEIMPOBAHUS, KOTOpblE TNPU3BAaHBI CIIOCOOCTBOBATh
(OpMHUPOBAHHMIO HABBIKOB IMOCTPOCHHUS MOJETCH pealbHbIX CUTYallui, HCCIEIOBaHHS
9TUX MOJEJIed ¢ TMOMOUIBI ammapara ajiredpbl M MaTeMaTU4ecKOoro aHajnsa,



WHTEPIIPETAIIMU TIOJYYCHHBIX pe3yinbTaToB. TakuWe 3aJaHus BIUICTEHBI B KaXKIBIA W3
pa3nelioB  MPOrpaMMbl, TIOCKOJBKY BECh Marepuay y4eOHOTO Kypca IIUPOKO
UCTIONIB3YETCS I peUIeHWS TPUKIATHBIX 3afad. llpu pemieHnn  peasbHBIX
MPAKTUYECKUX 3a7a4 0OydJaroIuecsi pa3BUBAOT HAOIOAATEIbHOCTh, YMCHHE HAXOIUTh
3aKOHOMEPHOCTH,  a0CTparupoBaThCs, HUCIOIB30BaTh  aHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBAThH TpobieMy. JlesTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAHBIX 3a/1ad OPraHU3YETCs B TMpOIlecCe M3YYEeHHs] BCEX TEeM Y4YeOHOTO Kypca
«Anrebpa ¥ Hayaja MAaTEMaTHYECKOTO aHAJIH3a.

Ha wm3yuenume yueOHOTO Kypca «Anrebpa W Havaja MaTeMaTHYECKOTO aHAIN3a»»
otBoautcs 272 gaca: B 10 kmacce — 136 wacoB (4 yaca B Henemo), B 11 kimacce — 136
4yacoB (4 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHMUAA
10 KJTIACC

Yucsia v BbIYUCTICHUS

Pamonanbapie  uncna. OOBIKHOBEHHBIE M JAECATUYHBIE JApoOM, IPOLEHTHI,
OeckoHeuHble nepuoandeckue apoou. [lpumenenue nqpobeil 1 NpoIEeHTOB IJs pPelieHus
NPUKIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACiIed 3HAaHUM U peaIbHON KU3HMU.

[elictButenbHble  yucna.  PanuMoHanpHble W MPPALMOHANIBHBIE  YHKCIIA.
Apudmernueckre onepanuu ¢ JeMCTBUTENBHBIMHE YUCIaMid. Moaylb TEeHCTBUTEIHLHOTO
qucia u ero cBoiicTBa. [IpubnimkEHHbIe BEIYUCICHUS, TPABUIIA OKPYTJICHHS, IPUKUKA U
OLICHKA PE3yJIbTaTa BEIYUCIICHU M.

Crenens ¢ nensiM nokasaresneM. bunom HeroTona. Mcenons3oBaHue noaxozsiien
GopMBl 3amUCcH JEWCTBUTENBHBIX YHCEN JJI pelIeHUs NPAKTHYECKUX 3ajJad MU
IPEJICTaBICHNSI JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypaIbHOU CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHaJIBHBIM IIOKa3aTreaeM M €€ CBOMCTBA, CTENEHb C
EUCTBUTEIHLHBIM MOKA3aTCIIEM.

Jlorapupm umcna. CpoiictBa norapudma. JleciTUuHBIE W  HaTypaJibHbIE
JorapudMel.

CuHyCc, KOCHHYC, TAaHIE€HC, KOTAaHI'€HC YMCIOBOIO aprymeHra. ApKCHHYC,
ApPKKOCHHYC M apKTaHI€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHNs] M HEPABEHCTBA

ToxzaecTBa U TOXKJIECTBEHHbIE MpeoOpa3oBaHusl. YpaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCUIIbHBIE  ypaBHEHMs U  ypaBHEHUs-cielIcTBUsA. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOJBI PEUICHUS LENbIX M APOOHO-PAllMOHAIBHBIX YpPaBHEHUH H
HEPaBEHCTB. MHOro4IeHsl OT OJTHOM NepeMeHHOM. JlereHne MHOrouaeHa Ha MHOTO4JIEH
c octatkoM. Teopema be3y. MHorouiensl ¢ nieinsiMu Kodhdurnuentamu. Teopema Buera.

[TpeoOpazoBaHMsl YUCIOBBIX BBIPAKEHUH, COJIEPKAIINUX CTEIIEHN U KOPHHU.

WppaunonanbHuple ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS HPPaALUOHATIBHBIX
YPaBHEHUU.

[TokazarenbHble ypaBHEHUS. (OCHOBHBIE METOJbl pEUIEHUS MOKa3aTeIbHBIX
YpaBHEHHI.

[TpeoOpazoBaHue BbIpaXXKeHUH, COAEPKAIIUX JOrapu(pMBbI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METObl PEIIECHUS JIOrapu(PMUUIECKUX
YpaBHEHHUU.

OcHoBHbIE TPUTOHOMETPUYECKHE bopMyblL. [TpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PerieHne TpuroHoMeTpu4eCKUX ypaBHEHUH.

Pemrenne cucrem JMHEHHBIX YypaBHEHMM. Marpuma CHUCTEMBbl JIMHEWHBIX
ypaBHeHui. OnpenenuTens MaTpulpl 2X2, €ro reoMeTpUYECKHd CMBICI M CBOMCTBA,
BBIYMCIICHUE €r0 3HA4YCHMsI, IPUMEHEHHME ONPEHCINUTENs I PELICHUs CUCTEMBbI



JMHEMHBIX YpaBHEHHU. PemeHne NpUKIagHbIX 3a1ad C MOMOILIBIO CUCTEMBI JIMHEHHBIX
ypaBHeHuM. McciaegoBaHne TOCTPOCHHOM MOJEIM C  NOMONIBIO  MaTpull H
ONIPEACIIUTENCH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH pealbHOM CHUTyallMM C IIOMOUIBIO
YpaBHEHUN M HepaBeHCTB. IlpuMeHeHHe ypaBHEHUM M HEPABEHCTB K PELICHUIO
MaTeMaTUYEeCKHX 3a/1a4 M 3a/1a4 U3 pa3IMYHbIX 00J1acTeil HAyKU U peasibHON JKU3HH.

@OyHKkuuM U rpaguxku

OyHkuusg, cnocoObl 3aaaHus  QyHKOuU. B3auMHO oOpartHble  (QYHKIUU.
Komnozunus ¢ynknuit. I'paduk ¢pyHkuu. DieMeHTapHble MpeoOpa3oBaHus rpa@UKOB
byHKIUi.

OOnactp ompeneneHuss U MHOXKECTBO 3HaueHUH ¢GyHkimun. Hynmum ¢QyHKIum.
[TpomexxyTku 3HAKOMOCTOSHCTBA. UE€THBIe W HeuéTHhle GyHKIMU. [leprogudeckue
¢ysakmmu. [IpomexxyTkn MOHOTOHHOCTH (QYHKIIMU. MaKCUMyMBl 1 MUHUMYMBI (DYHKIIHH.
HauOosnbiiee u HauMeHblIee 3HaueHUs! (PYHKIIUU Ha TPOMEXYTKE.

JluneliHas, KBaJpaTU4Has M JPOOHO-TMHEHHAas (QYHKUMH. DJIEeMEHTapHOe
UCCIIEIOBAaHUE U TIOCTPOEHUE UX IPAPHUKOB.

Crenennass (QyHKUMS C HATypalbHBIM W II€JIBIM TMOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0il cTeneHu Kak (yHKUMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM ITOKA3aTEIIEM.

[TokazarenpHass u Jorapudmudeckass (QYHKIMH, HMX CBOWCTBA U TpadUKu.
Hcnonp3oBanue rpadukoB GyHKIUH 11 pelIeHUs YpaBHEHUI.

TpuroHomerpuyeckasi OKpy>KHOCTb, ONpeeSICHHEe TPUTOHOMETPUIECKUX (DYHKITUI
YHUCJIOBOT'O ApT'yMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B peajbHBIX Mpoleccax U siBiaeHusiX. ['paduku
peaIbHBIX 3aBUCUMOCTEH.

Havana maTreMaTu4eckoro aHajamsa

ITocnenoBaTenbHOCTH,  CHOCOOBI  3aJaHMsg  IOCJIeAOBaTedbHOCTEM.  MeTon
MaTeMaTU4eCKOM HWHIAYKIMA. MOHOTOHHBIE M OrpPaHUYEHHBIE IIOCJIENOBATEIBHOCTH.
HcTopust BOSHUKHOBEHUS] MATEMaTHYECKOI0 aHaIM3a KaK aHalIn3a OECKOHEYHO MaJIbIX.

Apudmerndeckas M reoMeTpuueckas Iporpeccuu. beckoHeuHo yObIBaromast
reomeTpudeckas mnporpeccus. Cymma O€CKOHEYHO YyObIBaroIled TIeoMeTpHUYECKOn
rmporpeccuu. JIMHEWHBIM M AIKCIOHEHUHANBHBIA pocT. Yucno e. dopmyna CIOXKHBIX
IIPOLIEHTOB. Vcnosb30BaHuEe MPOTPECCHU U PELICHMs PEajbHBIX 3a1ad MPUKIATHOTO
Xapakrepa.

HenpepoiBHble GyHKIMK U UX cBOMcTBA. TOUkM pa3pbiBa. ACUMITOTHI rpaduKoOB
¢yukimid. CBoiicTBa (yHKIMII HENpephIBHBIX Ha OTpe3Ke. MeToJx HHTEpBaJIOB IS
pemieHust HepaBeHCTB. IIpuMeHeHHe CBOWCTB HENMpPEphIBHBIX (DYHKUMN Ui peIIeHUs
3azay.

IlepBasi u BTOpas mnpousBoaHble (PyHKIMU. OmnpeneneHue, TeOMETPUUYCCKUN U
(bu3nyecKuii CMbICI TPOU3BOHOM. YpaBHEHHE KacaTelbHOU K rpaduky QyHKIHH.

[IpousBoaHble 3neMeHTapHBIX (GyHKUMN. [Ipon3BogHas CyMMbl, MpPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIIUU (PYHKIIUH.

MHoxecTBa U JTIOTHKA



MHOXeCTBO, ONepaluu HaJ MHOXXECTBAaMHU M MX CBOMCTBa. Jlmarpammbl Dinepa—
Benna. IlpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOIO ammnapara g ONMUCAHHS pPEATbHBIX
MIPOIIECCOB U SIBJICHUM, TP PEIICHUH 3a7a4 U3 APYTUX YUYCOHBIX PEIMETOB.

Onpenenenue, TeopemMa, CBOWCTBO MaTeMaTUYeCKOrO0 OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHUJIBHBIE YPABHEHMUS.

11 KIIACC

Yucaa u BbIYMCICHUS

HarypaneHbie u nenslie yncna. [I[pumMeHeHne npu3HakoB JEITUMOCTH LIEJIBIX YHCE,
HauOopImiA o0l nenurens (nanee — HOJl) u HamMeHsbiee obmiee kpaTHoe (anee —
HOK), ocrarkoB o Mmoayito, anropurma EBkinia 1uist peieHus 3aay B UEIbIX YHCIIax.

KommnekcHbie yucna. AnreOpamudeckass U TpUrOHOMeTpHueckas (OpMbl 3alucu
KOMIUIEKCHOTO uucia. Apudmernyeckue omnepalnud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N300paxkeHne KOMIUIEKCHBIX YHCeNl Ha KoopAuHaTHOM miockoctH. dopmyna Myaspa.
Kopuu n-oil creneHn u3 KOMIUIEKCHOTO 4uchaa. [[puMeHeHne KOMIUIEKCHBIX YMCEN IS
peteHus: PU3NYECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHNs M HEPABEHCTBA

Cucrema U COBOKYINHOCTh YPaBHEHUW U HEpPABEHCTB. PaBHOCHWIIbBHBbIE CUCTEMBI U
CUCTEMBI-CIIeICTBUS. PABHOCHUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPHUUECKUX YpaBHEHHI c [IOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. PellieHne TpuroHoMeTpudeCKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHHS TTOKA3aTEIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIIECHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OcCHOBHbIE METOABI PEHICHUSI CHUCTEM M COBOKYITHOCTEH pallMOHalbHBIX,
WppalMOHAJIBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMHUUECKUX YPAaBHEHU.

YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTEMaTHYECKUX
3a/a4 U 337]a4 U3 Pa3IMYHBIX OOJIacTel HayKH U pealbHOW KU3HH, WHTEPIpETaIus
NOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMU U TPAPUKH

I'padpuk kommoszunmu (QyHkumil. ['eomerpuueckue 00pas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOM TJIOCKOCTH.

Tpuronomerpuueckue QyHKIINH, UX CBOMCTBA U TPaPUKH.

['pacdmyeckue MeToabl pelieHusl ypaBHEHU 1 HepaBeHCTB. ['paduueckre mMeTos
pelieHus 3a1a4y ¢ napaMeTpaMu.

Ucnonr3zoBanne rpadukoB GyHKIMA I UCCICAOBAHUS  IPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HUKAIOT TPH PEIICHUU 3ada4 U3 JPYruX Yy4eOHBIX
MPEIMETOB U peabHON KU3HU.

Hauvana maTeMaTu4eckoro anajamnsa



[IpumeHeHne NPOU3BOAHONW K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoxknenne HauOOJIbLIEr0 M HAaMMEHBLIETO 3HAYEHWH HENpEpbIBHON
(YHKIIMU Ha OTpE3KE.

IIpuMeHEeHHEe TPOWU3BOAHOW I HAXOXKICHUS HAWIYYIIErO pElIeHus B
IPUKIAAHBIX 3aJayax, Uil ONpPEICIICHUs] CKOPOCTH M YCKOPEHUS IIpolecca, 3aJaHHOrO
(dbopMyIoi wim rpaguKom.

[lepBooOpa3Hasi, OCHOBHOE  CBOWCTBO  TepBooOpasHbiXx. I[lepBooOpasHbie
aneMeHTapHbIX GyHKUUN. [IpaBuia Hax0XAEHUS TepBOOOPa3HBIX.

WNurerpan. I'eomeTpudeckuii CMBICI HHTErpaia. BpluuciaeHue omnpenes€HHOro
uHTerpana no gopmyne Hetorona-JleitOnuma.

[Tpumenenne uHTErpana A HAXOXKICHHUS IUIOMAACH MIOCKUX (Guryp nu o6bEMOB
r€OMETPUYECKHUX TEIL.

[Tpumepsr  pemenuii  nuddepeHIUaNbHBIX  ypaBHEHHWA. MarteMaTudeckoe
MO/JICJINPOBAHUE peaJIbHBIX IMPOLECCOB C MOMOUIbIO AU PepeHIMaIbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YIJIYBJEHHBI YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIEIO
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKIaHCKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKONW TO3UIMHU OOY4YaIOIIETOCs KaK AaKTUBHOTO M
OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIeCTBa, MPEACTABICHHE O MAaTeMAaTHUYECKUX
OCHOBax ()YHKITMOHHPOBAHUS PA3NMYHBIX CTPYKTYP, SBICHUN, TIPOIETYP TPAXKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U JAPYTO€), YMEHHE B3aMMOJICHCTBOBATH C COIMAILHBIMU
UHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIMAMH U Ha3HAUYECHUEM

2) NaTPUOTHYECKOr0 BOCIIUTAHMS:

cOpPMUPOBAHHOCTh POCCUUCKON TPa¥AaHCKOM HIEHTUYHOCTH, YBAXKEHHUS K
MPOIILJIOMY M HACTOSIIIEMY POCCHUUCKON MaTeMaTHKH, IEHHOCTHOE OTHOIICHHE K
JOCTHMKEHHUSIM POCCHICKMX MATEMaTHKOB W POCCHUCKOM MAaTEMAaTHYECKOM IIKOJIBI,
KCIIOJIb30BAHKE 3TUX JOCTIHKCHHUH B JPYTUX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAaHUE JIYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoja, cHOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, AITHUYECKOTO TIOBEJIECHUS, CBA3AHHOTO C MPaKTUYECKUM
MPUMEHEHHUEM JIOCTHIKEHUNW HAyKH M JIEATEIbHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOUYas JCTETHUKY MaTEeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pElIeHHH, pacCyX IACHUH, BOCIPHUUMYUBOCTH K
MaTeMaTUYEeCKUM acCleKTaM Pa3IMnYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUA:

c(OpMUPOBAHHOCTh YMEHHUSI NPUMEHATh MaTeMaTHYECKHE 3HAHUA B HMHTEpecax
310poBOro M 0Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY
3I0pOBBIO  (3I0pOBOE MHUTaHUE, COaTaHCHUPOBAHHBIM pPEXHUM 3aHATHH U OTIbIXA,
peryisipHasi ¢pusnUeckas aKTUBHOCTH), (DU3NYECKOE COBEPILICHCTBOBAHHUE TMPH 3aHATUIX
CIIOPTUBHO-03J0POBHUTEIBHOM JEATENBHOCTHIO;

6) Tpy10BOr0 BOCIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOIIOOMs, HHTEPEC K Pa3IUUHBIM
chepam mnpodeCcCHOHATBHON AESITENIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U  eé
MPWIOKEHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyiied mnpodeccun u
peaTu30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIaHbI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTU4eCcKOMYy OOpa30BaHHI0 M CamMOOOpa30BaHUIO HAa MPOTSHKEHUHM BCEH >KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYCCKHUX 3a7a4 MAaTeMaTHYECKOM
HaIpaBJIEHHOCTH;

7) 3K0JI0rM4€eCKOr0 BOCIIUTAHUS:



c(hOpMHUPOBAHHOCTH IKOJOTHUECKON KYyJIbTYphl, TOHUMAHUE BIHSHUSA COLUAIBHO-
SKOHOMMUYECKHX MPOIIECCOB Ha COCTOSIHHE NPHUPOJAHON U COLMATIBHOM Cpelibl, 0CO3HAHUE
I00aTBHOTO XapakTepa OHKOJOTUYECKUX MpoOJieM, OpHUEHTAlMsl Ha NPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWM Mg pelIeHus 3a7ad B O0JIACTH OKPYXKAIOIIEH Cpeabl,
IUTAHUPOBAHUE TMOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCIEACTBUI UIsI OKpYKarouen
Cpelsl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKU W OOIIECTBEHHOW MPAKTHUKHU, TOHUMAaHUE MaTeMaTHYECKONW HayKd Kak
chepsl 4eTOBEUECKOUN NESITEIHHOCTH, ATANOB €€ pa3BUTUA W 3HAYMMOCTH IS Pa3BUTHS
LUMBWIN3AIMU, OBJAJCHUE SA3BIKOM MAaTeMaTUKd M MaTeMaTUYECKON KyJIbTypoll Kak
CPEACTBOM  TO3HAHUS  MHUpPA, TOTOBHOCTh  OCVILECTBJISITh  MPOEKTHYIO U
HCCIEA0BaTENbCKYIO JIEATEIbHOCTD UHIMBUAYAIbLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBIC YHUBEpPCAJIbHBIC YU4eOHbIE 1eiiCTBUS

ba3oBble jlornyeckue 1eicTBuA:

BBIABIATE M XAapAaKTEpU30BaTh CYLIECTBEHHBIE IPU3HAKKM MATEMAaTHYECKHUX
OOBEKTOB, MOHATHH, OTHOLIEHUH MEXAy MNOHATHAMH, (OPMYIUPOBATH OMNpEACICHUS
NOHSATHUH, yCTaHaBIMBATh CYIIECTBEHHBIH NPU3HAK KiIacCU(UKALMU, OCHOBAHUS IS
000011IeHNs M CPAaBHEHHUS, KPUTEPUU MPOBOIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYIHPOBATH U MPeoOpPa30BbIBATh CYXJICHUS: YTBEPIUTEIIbHbBIE
W OTpULaTeNIbHbIE, €IUHUYHbIC, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOPEYMS B
(axTax, JaHHBIX, HAOMIOJACHUAX U YTBEPKIACHUAX, PEeAIaraTb KPUTEPUH 7SI BBISBICHUS
3aKOHOMEPHOCTEU U MTPOTUBOPEUNA;

JIeNIaTh  BBIBOABI C  HCIIOJIIB30BAHUEM 3aKOHOB JIOTMKH, JEAYyKTUBHBIX H
MHIYKTHBHBIX YMO3aKIIIOUCHUH, YMO3AKIIOUEHHUH 110 AaHAJIOTUH;

IIPOBOJAMTH CAMOCTOSITENIBHO J0KAa3aTeIbCTBA MAaTEMaTUYECKUX YTBEPXKICHUMN
(npsiMble M OT NIPOTHUBHOIO), BBICTPAaWBaTh APIyMEHTALUIO, MPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BbIOMpaTh cnoco0 peleHus ydyeOHOM 3ajauu (CpaBHUBAaTh HECKOJIBKO BApUAHTOB
pelieHusi, BbIOMpaTh Haubosiee MOAXOJAIIMNA ¢ Y4ETOM CaMOCTOSTEIbHO BbIIEICHHBIX
KpUTEPUEB).

Ba3zoBrble uccienoBarenbckme qeHCTBUSA:

UCIOJIB30BAaTh BONPOCHI KAaK MCCIEIOBATENbCKUM HMHCTPYMEHT  IO3HAHUS,
(dhopmynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOpPEYHE, MPOoOJIeMy, yCTaHaBIUBATh
HCKOMOE U JaHHOE, (POPMHUPOBATh T'MIIOTE3Y, API'YMEHTUPOBAThH CBOIO MO3UIINI0, MHEHHUE;

NPOBOAMTH CaMOCTOSITEIBHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE IIO0
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBJICHMA, Mpollecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBICHUSIMH, IPOIIECCAMH;



CaMOCTOSITEIbHO  (OPMYNIUPOBaTh OOOOIIEHUS Y BBIBOJABI 10 pe3yjibTaTaM
MPOBEACHHOTO HAOIIOICHUS, WCCIEAOBAHUSA, OLIEHHBATh JOCTOBEPHOCTH IMOTYyYEHHBIX
pe3yJbTaTOB, BEIBOJIOB M 000OIIECHUI;

MPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIpollecca, a TakXKe BBIIBUTATh
MIPEANOI0KEHHS O €r0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBIISITH JIe(DUIIUTHI HHGOPMAIIUY, TAHHBIX, HEOOXOAUMBIX JUISI OTBETa HA BOIIPOC
Y IS pellieHus 3a/1a4H;

BBIOMpATh WH(POpPMALUIO W3 HCTOYHUKOB PA3IWYHBIX THIOB, aHAJIW3UPOBATH,
CHUCTEMAaTH3UPOBATh M HHTEPIPETUPOBATH WHPOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MpeACTaBICHUS

CTPYKTYpHUpOBaTh HWH(MOPMAIHMIO, TPEACTABIATh €€ B pa3iudHbIX (opMax,
WJUTIOCTPUPOBATH Tpadueck;

OLIEHWBATh HAJAE&KHOCTh MHGOPMAIMU IO CAMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHUBepCcaJbHbIe YUeOHbIe eiicTBUA

O0menue:

BOCIIpUHUMATh U (OPMYIHUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBUAMHU H
easiMu OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHMs 3a7aud, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3ybTar;

B Xoic¢ OOCYXICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJIeMBbl, pelracMoi 3aJadM, BBHICKA3bIBATh HJICH, HAICJICHHBIC HA IMOMCK PEIICHHS,
COMOCTABJISITh CBOM CYXICHUS C CYXICHUAMH JIpYTUX YYaCTHUKOB JIMAJIOTra,
oOHapyXHBaTh Pa3IUYUe U CXOJCTBO MO3HIINHN, B KOPPEKTHOU (hopme GhopMyaupoBaTh
pa3HoIIacHsi, CBOM BO3pPaKEHUS;

MPEACTABIATh PE3YNbTAaThl PEIICHUS 3aJayd, OJKCICPUMEHTa, HCCIECI0BaHMUS,
MPOEKTA, CAMOCTOSTENbHO BbIOUpATh (GopMaT BBICTYIUIEHUS C Y4€TOM 3ajiay
MPE3EHTAINN U 0COOCHHOCTEH ayAUTOPUH.

PeryisiTuBHbIe yHHBepcaJibHbIe YueOHbIe 1eicTBUS

Camoopranuszanms:

COCTaBIISITH IUJIaH, QJITOPUTM pEIICHUs 3aJayd, BbIOMpaTh CMOCOO penieHus ¢
y4€TOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBAThH BAPUAHTHI pEIICHHH ¢ y4€TOM HOBOW MH(MOPMAIIHH.

CaMOKOHTPOJIb, JMOIMOHAJIbHBIN HHTEJJICKT:

BJIQJICTh HaBBIKAMU TO3HABATEIBHOU pPEQIICKCHUM KaK OCO3HAHMS COBEPIIAEMbBIX
JNEUCTBUM W MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yJabTaTOB, BIAACTh CIOCOOAMU
CaMOIpPOBEPKH, CAMOKOHTPOJS Ipoliecca W pe3ysbTaTa pELIeHUs MaTeMaTH4ecKOn
3a/1a4u;



OpeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TNPH pPEIICHUH 331a4H,
BHOCHTh KOPPEKTHUBHI B JAEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB, NAHHBIX,
HaIEHHBIX OMIMOOK, BHISIBICHHBIX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBHE pE3yibTaTa IENW M YCIOBHSIM, OOBSCHATH MPHUUUHBI
JOCTHKEHUS WIIM HEJIOCTHIKCHHUS PE3yNIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY, 1aBaTh
OIICHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHAa AeATEJIbHOCTD:

MOHUMATh M MCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBUAYAITBHON paOOTHI
Npyd  pelmieHHH YYeOHBIX 3a7ady, MPUHUMATh [eJdb COBMECTHOW JIEATEIBHOCTH,
IUIAaHUPOBAaTh OpPraHM3AlMI0 COBMECTHOM paboThl, pachpeneisiTb BUIbl padoT,
JIOTOBAapUBAThCsA, OOCYXJaTh TMPOLECC U pe3ynbraT paboTsl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNHOBBIX ¢opmax paboTel (00CykneHus, OOMEH MHEHHUH,
«MO3TOBBIE€ IITYPMBbI» U UHBIE), BBIIOJIHATH CBOO 4aCTh PA0OTHI U KOOPIAUHUPOBATh CBOU
JEUCTBUS C IPYIrMMM WIEHAMH KOMaH/bl, OLIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOIIUI
HOPOAYKT IO KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBHUS.

HNPEIMETHBIE PE3YJIbTATDBI

K xoniy o6ydyenus B 10 kjiacce 00y4aroniuiics MoJIy4uT cleAyonine IpeaMeTHbIe
pe3yNbTaThl MO0 OTIACIBHBIM TeMaM paboyeill mporpaMMbl yueOHOTO Kypca «Anrebpa u
Hayajla MaTEMaTUYECKOI0 aHAIU3a»:

Yucsa v BbIYUCTICHUS:

CBOOOJTHO  OMEPUPOBATh TMOHITUSMH: pPAlMOHAIBLHOE YHUCJIO, OECKOHEYHas
nepuoanyeckas 1poOb, MPOLEHTHI, UPPALMOHATBHOE YHCIIO, MHOXKECTBA PallMOHAIBHBIX
Y JCMCTBUTENbHBIX YHUCEI, MOAYJb JEHCTBUTEIIBLHOIO YHCIA;

MPUMEHATHh JPOOU M MPOLIEHTHI AJIA PEUICHUsl MPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX
OTpaciiell 3HAaHUM U PEaJIbHOU KU3HU,

NPUMEHSATh NPUOIMKEHHBIE BBIYMCICHHUS, NpPaBWJIa OKPYIJICHUS, NPUKUAKY U
OLICHKY p€3yJIbTaTa BbIUHUCIICHHUI;

CBOOO/IHO ONEPUPOBATH MOHITHEM: CTENIEHb C LIEJIBIM IOKA3aTEJIEM, UCIIOJIb30BaTh
MOAXOAAIIYI0 (hOpMY 3alUCH ACUCTBUTEIBHBIX YHUCEN JUIsl PEIICHUS MPAKTUUYECKUX 3a/1a4
Y TIPE/ICTABJICHUS JAHHBIX;

CBOOOJHO OMEpUPOBATh TMOHSATHEM: apUPMETUYECKUM KOpPEHb HATypalbHOMN
CTEIICHHU;

CcBOOO/IHO OTIEpUPOBATH IMOHATUEM: CTETICHb C PAIlMOHATBHBIM ITOKA3aTEIIEM;

CBOOOJTHO  OMEPUPOBATh MOHATUSAMU: JorapudM dYHCIa, JACCATUYHBIE U
HaTypaJIbHbIE JIOTApU(PMBI;

CBOOOJTHO OMEPHUPOBATH TOHITUSMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHIEHC
YHICIIOBOTO apryMEHTa;

OMEepUpPOBaTh MOHATUSMU: APKCUHYC, ApPKKOCMHYC UM apPKTAHT€HC YHCIOBOIO
aprymMeHTa.



YpaBHeHNs 1 HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMH: TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPaBHEHUS U ypaBHEHUS -CIIEICTBYSI, PABHOCUJIbHbIE HEPABEHCTBA;

OPUMEHATh  PA3JIMYHBIE  METOJbl  PELIEHUS  palUOHAIBHBIX U JPOOHO-
palMOHAIBHBIX YPaBHEHUW, IPUMEHITh METOJ] MHTEPBAJIOB JIJIsl PELLIEHUS] HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MMOHATUAMU: MHOTOWIEH OT OJHOW IEePEeMEHHOM,
MHOTOWIEH C LEeNbIMH Kod(uiMeHTaMHu, KOpPHM MHOTOWIECHA, MPUMEHSThH JIEJIeHUe
MHOTOYJIEHa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera nis pemienus
3ajay;

CBOOOZHO OMNEPUPOBATh MOHATHSAMHU: CHUCTEMa JMHEHHBIX ypaBHEHHH, MaTpula,
OINpeAeInTENb MaTPULIBl 2 X 2 ¥ €ro reOMETPUYECKHIl CMBICI, UCIOJIb30BATh CBOMCTBA
onpeaenuTenst 2 X 2 Juis BBIYMCIEHUS €ro 3HAYEHHs, IPUMEHITh ONPEICIUTENN IS
pELIeHUs CHUCTEMbl JIMHEMHBIX YpaBHEHM, MOJEIMPOBATH pPEANbHBIE CUTYyallMU C
IIOMOUIBI0 CHUCTEMBI JIMHEHHBIX YPaBHEHHH, HCCIIEIOBaTh IIOCTPOCHHBIE MOJEIU C
IIOMOUIBIO MATPHIL U OTIPEIEIINTENEN, HHTEPIPETUPOBATH MOJYUYEHHBIN pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHIMM JUIsl TPe0Opa30BaHusl BBIPaKEHUI;

BBITNIOJHATh MPeoOpa3oBaHUsl YHUCIOBBIX BBIPAXKEHUN, COJEPKAIMX CTEHEHH C
paloOHaIbHBIM [TOKa3aTelNeM;

UCIIONIb30BAaTh CBOMCTBa JIorapu(MoB Al MpeoOpazoBaHUs JIOTapUPMHUYECKUX
BBIPAXKEHUI ;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSMHU: HMPPALMOHAIBHBIE, IIOKa3aTelbHbIE W
jaorapu(MHUUECKUE YpaBHEHUs, HAXOJUTh HMX pELICHHS C IOMOIIBI0 PABHOCHIBHBIX
MIEPEXO0/I0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUUECKHE QOpMYIbl A npeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHU;

CBOOOJHO OMNEPHPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHATDH
HeoOXoauMble (OPMYNBl  JUISI  PELICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
YPaBHEHUM;

MOJICJIUPOBATh PealbHbIE CUTYallUH Ha sI3bIKE ajareOpbl, COCTABIATh BbIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBHUIO 3aJla4M, MCCIIEN0BaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM allrapara aiareopsl.

DOyHKIHUU U TPAPUKH:

CBOOOJHO OINEpPUPOBaTh NOHATUAMH: (PYHKIMSA, CHOCOOBI 3aJaHusl (PYHKIMH,
B3aMMHO OOpaTHbIe (DYHKUMH, KOMIO3ULHA (PYHKIMHA, IpaduK (yHKIHH, BBIIOIHATH
AJIEMEHTapHbIe MTpeoOpa3oBaHust rpaduKoB (HyHKIINA;

CBOOOJHO ONEPHUPOBATH MOHATHAMM: OOJIACTH ONpEeAeNeHUs U MHOXKECTBO
3HAYeHUU QYHKINH, HYJIU (PYHKIHUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO  ONEpUPOBATh  TMOHATUSAMHU: YETHbIE W HEUYETHble  (DYHKIMH,
nepuoArdeckue (QYHKIUH, MPOMEKYTKHM MOHOTOHHOCTH (YHKUMHU, MAKCUMyMbl U
MUHUMYMBI (DYHKIMH, HAauOOJIbIlIee U HAUMEHbIIIee 3HaueHHe (PYHKIIMU Ha TPOMEKYTKE;

CBOOO/IHO ONEpUPOBATh MOHATUAMHU: CTENIEHHAs: QYHKLMS C HATYpaJIbHbBIM U LIETbIM
nokaszareseM, rpa@uk CTenmeHHOW (YHKUMH C HATypajdbHBIM M IENBIM IIOKa3aTelIeM,



rpaguk KOpHS N-OM cTeneHW Kak (PyHKUMM OOpaTHOW CTENEeHH C HaTypalbHBIM
MOKa3aTeseM;

OTIEpUPOBATH MOHATUAMU: JIMHEHHASA, KBaJApaTU4HAs U IPOOHO-TMHEIHAsS QYyHKIUH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOECHUE UX IPAPUKOB;

CBOOOJHO ONEpUpPOBaTh MOHATHAMH: I[IOKa3aTelbHas U Jorapupmuyueckas
(GyHKIIMU, MX CBOMCTBA U rpadMKH, UCIIONIB30BaTh UX TpadUKH [T PEIIeHUs] yPaBHEHUI;

CBOOOJHO  ONEpUPOBATH  MOHATUSIMU:  TPUTOHOMETPHUYECKash  OKPY)KHOCTb,
ornpezeNieHne TPUTOHOMETPUUECKHUX (DYHKIIMN YUCIOBOTO apryMeHTa;

UCIOJNB30BaTh rpaduku GYHKIUN JUIsl MCCIIEeIOBAHUS MPOIECCOB M 3aBUCUMOCTEN
OpU peuieHuM 3aiad U3 JAPYrHX y4eOHbBIX MPEeIMETOB M pPeajbHOM KU3HU, BBIPAXKATH
(dbopmMynaM# 3aBUCUMOCTH MEX/1Y BETUIHMHAMU;

Hauana MmaTeMaTH4ecKoro aHajamn3a:

CBOOOJHO ONEPHPOBATh MOHATHAMH: apudmMeTudeckas U TeoMeTpuIecKas
nporpeccusi, OECKOHEYHO YObIBarolLlash IeoMeTpudecKas Hporpeccusi, JIMHEHHBIA u
9KCIIOHEHIUAJIBHBIA POCT, (hOpMyJia CIOXKHBIX IPOLIEHTOB, UMETh IPEJICTaBIECHUE O
KOHCTaHTE;

UCIIOJIB30BAaTh IIPOIPECCUU Il PELIEHUs pealbHbIX 334a4 IPHUKIAJHOTO
Xapakrepa;

CBOOOZHO OMNEpPUPOBATh MOHATUSAMH: MOCIEIOBATEBHOCTh, CHOCOOBI 3adaHUs
HOCJIEeI0BATEIbHOCTEH, MOHOTOHHbBIE M OTPaHHMUYEHHBIE MOCIIEI0BATENIbHOCTH, TOHUMATh
OCHOBBI 3apOKJICHUSI MATEMAaTHYECKOT0 aHaIN3a KaK aHaIN3a OECKOHEYHO MaJlbIX;

CBOOOJHO ONEpUpPOBaTh MOHATUSMU: HEMpEepbIBHBIE (DYHKLIUH, TOUYKH pa3phiBa
rpaduka GyHKIMH, ACUMIITOTHI Ipaduka GyHKINY;

CBOOOZHO ONEpUpPOBaTH TMOHATHEM: (YHKIUS, HENpepbIBHAs Ha OTpE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPBHIBHBIX (DYHKITUH [T PEIICHUS 3a/1a4;

CBOOOJHO OTIEpUPOBATh MOHATHSAMH: MEpBask M BTOpas MPOU3BOAHBIC (DYHKIUH,
KacaTelbHas K rpaduKky QpyHKINN;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3HMLIMH ABYX
(GYHKIMH, 3HATh POU3BOIHBIE JIEMEHTAPHBIX (PYHKILIHI;

UCIIOJIb30BATh N'€OMETPUUECKUN U (PU3NYECKUI CMBICT NPOU3BOAHOMN Ul pPELICHUs
3ajay.

MHoskecTBa U JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, ONEpallui Ha/l MHOKECTBAMU;

HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT JUisl ONHMCAHMS pPeajbHBIX
MIPOLIECCOB U ABJICHUM, TP PELICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATH TOHATUSAMU: OIpENeIeHHe, TEeopeMa, ypaBHEHHE-
CIIEZICTBHE, CBOWCTBO MAaT€MaTH4YEeCKOTO OOBEKTa, J10Ka3aTeIbCTBO, PaBHOCUIIbHbIE
ypaBHEHHSI U HEPABEHCTBA.

K xonny o0yuenus B11 kiacce 00y4aromuiics: MOJIYYUT CIEIYIOLINE MPEAMETHbIE
pe3yabTaThl MO OTJACNbHBIM TeMaM paboueil mporpaMMbl ydeOHOro Kypca «Anredpa u
Hayaja MaTeMaTHueCKOTro aHAIN3ay:

Yucia v BbIYUCTICHUSA:



CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: HATypaJbHOE M LEJIO€ YHUCIO, MHOXKECTBA
HATypaJIbHBIX M LEJIBIX YHCEJ, UCIIOJIb30BaTh MIPU3HAKU JEIUMOCTH Lenbix yucen, HO/I
1 HOK HaTypanbHBIX 4ncel Uil peleHns 3a1a4, IPUMEHATh anroputM EBknmnaa;

CBOOOJHO ONEPUPOBATh MOHATUEM OCTaTKa IO MOJYJIIO, 3alIUChIBAaTh HATypaIbHbIC
YHUCJIA B PA3JIMYHBIX [IO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMNEpPHpPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMILJICKCHBIX YHCeJ, MPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B ainreOpandeckol u
TPUTOHOMETPUYECKOU (opMe, BBINONHATh apUPMETHUYECKUE OmNepaluud C HUMH U
n300paXkaTh Ha KOOPAMHATHOM INIOCKOCTH.

YpaBHeHUs] M HEPAaBEHCTBA:

CBOOOJHO OMNEpPHpPOBATh TMOHATHUSAMU: HPPALMOHATIBHBIC, TOKa3aTelbHbIE U
Jgorapu(MHUUEcKre HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHUS C IMOMOIIbIO PaBHOCUIIBHBIX
IEPEXOMO0B;

OCYLIECTBJIATh OTOOP KOPHEH MpH pelIeHnH TPUTOHOMETPUUYECKOTO YPABHEHUS;

CBOOOJTHO OINEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATH
HEoOXoauMble (OpPMYJbl Ul PEUIEHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
HEPaBEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATUSAMH: CHUCTEMAa M COBOKYNHOCTh YpaBHEHUH H
HEPABEHCTB, PABHOCWIBHBICE CHUCTEMBI U CHUCTEMBI-CICACTBUS, HAXOAUTh PEIICHUS
CUCTEMBl M COBOKYIIHOCTEH pALMOHAIBHBIX, HPPALlMOHAIBHBIX, ITOKa3aTEIbHBIX U
norapu(MUUECKUX YPaBHEHUH U HEPABEHCTB;

pelaTh panyoHalIbHbIC, HPPALMOHAIbBHbBIE, TOKa3aTelbHbIE, JOrapu(pMUUECKUE H
TPUTOHOMETPUYECKNE YPABHEHHSI M HEPABEHCTBA, COACPIKALME MOAYJIN U TapaMeTphl;

NPUMEHSTH IpaduuecKue METO/Ibl sl PEIICHNUs YPaBHEHUN U HEPABEHCTB, a TaKKe
3aJ1a4 ¢ MapamMeTpaMHy;

MOJICIUPOBATh PealbHBIC CUTYAallUH Ha SI3bIKE aireOpbl, COCTABIATh BHIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCJIIOBUIO 3aJa4M, UCCIIEI0BATh TIOCTPOCHHBIE
MOJENM C HCHOJb30BAHUEM ammaparta aiareOpbl, HHTEPHPETUPOBATH IOJYYECHHBIN
pe3yJbTar.

DOyHKUUM U rpaguku:

CTpOUTh TpadUKU KOMIIO3ULIUM (PYHKIMA C TOMOIIBIO  3JIEMEHTapHOIro
HCCIIEIOBAaHUS U CBOMCTB KOMIIO3UIMH JIBYX (DYHKIIHIA;

CTPOUTh T'€OMETPUYECKHE O00pa3bl YpaBHEHUN M HEPABEHCTB Ha KOOPAMHATHOM
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPA(PUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (PYHKUUU 111 MOAETUPOBAHUS U HCCIIEJOBAHNS PEATIbHBIX MPOLIECCOB.

Havajia maTeMaTH4ecKoOro aHajms3a:

UCTIOJIb30BaTh MPOM3BOAHYIO IS MCCIEA0BaHUS (YHKIMM HAa MOHOTOHHOCTH H
IKCTPEMYMBI;

HaXOJUTh HauOOJbIIee W HaWMEHblIee 3HaYeHUs (QYHKIUM HENpepbIBHOMW Ha
OTpE3Ke;



UCIOJB30BAaTh MPOMU3BOJHYIO JUIA HAXOXKJIEHUS HAWIYYIIEro pelieHHus B
MPUKJIAJHBIX, B TOM YHCJIE COLUATbHO-KOHOMHYECKHUX, 3ajaydax, Ul ONpeleIeHUs
CKOPOCTH M YCKOPEHHUsI MPOIiecca, 3aJaHHOT0 (JOpMYIION WK rpapuKoM;

CBOOOJIHO ONEPUPOBATH MOHATHSAMU: NMEpPBOOOpa3Has, ONpeneiaEHHBbIM HHTErpal,
HAXOJUTh NepBOOOPA3HbIC AIEMEHTAPHBIX (YHKIMN U BBIUUCIATH UHTErpai Mo ¢popmyse
Hrrorona-JleiiOnuna;

HaXOJUTh TUIOIIAAN IUIOCKUX (PUTYp M 0OBEMBI TEJI C TIOMOIIBIO HHTETpaa;

UMETh TpEJCTaBICHHE O MaTEeMaTUYeCKOM MOJEIMPOBAHUM Ha IpUMeEpe
cocTtaBiieHus: AuQdepeHInaTbHbIX YpaBHEHUI;

pelmath MNpUKIaAHbIE 3a/Jadyd, B TOM YHCIE COIMAIbHO-)KOHOMHYECKOTO H
¢u3nUecKoro xapakrepa, CpeACTBaMU MaTeMaTHYECKOTO aHATTN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuuyecrBo yacos DJIEKTPOHHBIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
Konrpoabubie | IlpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThbI
pecypcsbl
MHOXeCTBO JeHCTBUTENBHBIX YHCEI.
1 MHoro4seHsbl. PauHOHaJILHHeV YpaBHEHUS U 24 1 https://resh.edu.ru/
HepaBeHcTBa. CHCTEMBI TMHEHHBIX
ypaBHEHUM
5 @Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ 12 1 https://resh.edu.ru/
LIEJIBIM T10Ka3aTesIeEM
A i n-oi .
3 pudMeTHIEeCKUN KOPEHb N-0i CTeNeHn 15 1 https://resh.edu.ru/
WppanmonanbHbie ypaBHEHUS
4 ITokazarenpHas Qynkius. [lokazaTenbHbIe 10 1 https://resh.edu.ru/
ypaBHEHUS
JI .
5 orapHpMuiecKas pynKUIA 18 1 https://resh.edu.ru/
Jlorapudmuyeckue ypaBHEHHUS
6 Tpuronomerpudeckue BbIpaKEHUS U 99 1 https://resh.edu.ru/
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U IPOrPECCUU 10 1 https://resh.edu.ru/
8 HemnpepoiBabie pynkuuu. [IponssonHast 20 1 https://resh.edu.ru/
9 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIHS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

KosnuecTrBo yacoB DJIeKTPOHHBIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
Konrpoabubie | IlpakTuyeckue
n/m MPOrpaMMbI Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypchl
" -
1 CCHeHOBaH?e Pynicuuii ¢ IOMOLLpIO 22 1 https://resh.edu.ru/
IPOHM3BOIHOI
2 [TepBOOOpa3Has U MHTErpa 12 1 https://resh.edu.ru/
r i.
3 paduKu TPUTOHOMETPHUYECKUX (YHKIIUI 14 1 https://resh.edu.ru/
Tpuronomerpuyeckue HepaBeHCTBA
4 HppauunoHanbHbIe, HOKA3aTEIbHbBIC U 24 1 https://resh.edu.ru/
norapu(pMHUYECKIEe HEPABEHCTBA
5 KomriiekcHblie yncia 10 1 https://resh.edu.ru/
6 HatypanbHble 1 11e1ble yncia 10 1 https://resh.edu.ru/
CucreMbl paliOHAIBHBIX, HPPAIIMOHATBHBIX
7 MOKA3aTeIbHBIX U JIOrapH(PMUIECKUX 12 1 https://resh.edu.ru/
ypaBHEHUM
8 3amaun ¢ mapamMeTpaMu 16 1 https://resh.edu.ru/
9 [ToBTOpeHue, 00001ICHUE, CHCTEMATH3aLHUS 16 )
3HAHUU
OBHLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




YYEBHO-METOJIWYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JISI VYYEHUKA

AnreOpa 1 Hadaia MaTemMaTuyeckoro ananusa 10 kimacc. YdaeOHuk. YriayOneHHbINH
ypoBeHb. PI'OC.

METOANYECKHUE MATEPHUAJIBI IUVISA YAUTEJIA

Maremaruka : anreOpa U Hadaa MaTeMaTUIECKOTO aHAIIN3a, TeOMeTpusi. AireOpa 1 Hadana
MaTeMaTHYECKOTO aHalu3a. YTIyOon€HHbIN ypoBeHsb : 10 Ki1ace : MeToquueckoe mocooue /
E. B. byuko, A. I'. Mep3isik, B. b. [Tononckuii, M. C. Axkup. — M. : Benrana-I'pagd, 2020.
— 83 c. : m1. — (Poccuiickuil y4eOHHK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. «EnmuHOE OKHO JIOCTYIa K 00pa3oBaTenbHBIM pecypcam»- http://windows.edu/ru
2. «EnuHas KoJuIeKIus IUQpOoBBIX 00pa3oBaTeIbHbIX pecypcoBy - http://school-
collektion.edu/ru

3. «®enepanbHbIi HEHTP HHPOPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru, http://eor.edu.ru

4. http://povschola.edurm. ru

5. Katanor o0pa3oBaTenbHbBIX pecypcoB cetu MHTepHeT

6. ApxuB y4eOHBIX IPOIPaMM U MpE3EHTALUI

7. http://www.exponenta.ru 8.http://comp-science.hut.ru/

8.http://allmath.ru/
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