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MNOACHUTEJBHASA 3AIINCKA

PaGouass mnporpamma mno y4deOHOMY npeaMery «AJredpa H Hayaja
MaTeMaTHYeCKOro aHajam3a. ba3zoBbiidi ypoBenb» aiasa  10-11 kuacca
COCTABJIECHA HA  OCHOBAHMH  CJCAYWIIMX  HOPMATHBHO-NPABOBBIX
JTOKYMEHTOB:

1. ®enepalibHOrO TOCYAAPCTBEHHOIO0 00pPA30BATEIBHOIO CTAaHAAPTA CPEAHETO
oOmero  oOpa3oBaHusA, YTBEpPXKICHHOTO TMpuKazoM MuHHCTEpCTBA
oOpazoBanust u Hayku P® ot 17 mas 2012 r. Ne413 (c mocnemayromumu
VU3MEHEHHUSIMU );

2. @eaepaibHOM  00pa30BaTEILHOM  MPOrPaMMbl  CPEIHEr0  OOIIEro
oOpa3zoBaHus, OJOOpPeHHOW  pemieHueM  (enepanbHOro  y4eOHO-
METOJUYECKOT0 00BbEUHEHHS 110 00IIeMy 00pa3oBaHMIO, MPOTOKOJ OT 14
anpens 2023 1. Ne 1/23,yrBepxka¢HHOi mpHuKazoM MuHuCTEpCTBA
npocsemenus Poccum ot 18 masg 2023 Ne 371.

3. TlonoxeHusa o CTPYKType, MOpsAKE pa3pabOTKU U yTBEPKIECHUA pabodmnx
nporpamMmMm MOY «IlIkoisa Ne 1 um. agmupana A.M.Kanuaunay.

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTUYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydarontuxcs 10 —11 kimaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00Pa30BaTENBHOTO CTaHAapTa CPEIHETO
oOmero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBSIBISEMBIX K MAaTeMaTHYCCKOMY OOpPa30BaHHIO, W TPATUIIMA POCCHUHCKOTO
oOpazoBanmsi. Peanmu3zaiusi mporpaMMbl OOCCIICUHMBACT OBJIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTABIIIOIIMMH OCHOBY JIJISI CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHMsl, IETIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH OOYIAFOIIIUXCSL.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTH4YEeCKOrO aHAIM3a» SIBJSETCS OJAHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapuIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Uil H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHPYET JOrHYecKOoe M
abCTpakTHOE MBIIUICHUE YYallUuXcsi Ha ypOBHE, HEOOXOAWMOM ISl OCBOCHMS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Yy4alllhecsl OBJAJECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKHu, KOTopas (popmMyJIUpyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOUN opMme.

Kypc anredpsl 1 Hagam MaTeMaTH4ecKOro aHain3a 3aKJIaJbIBaeT OCHOBY IS
YCHEUIHOTO OBIAJAEHUS 3aKOHAMHU (U3WKH, XUMUH, OHOJOTUH, TOHUMAaHUS



OCHOBHBIX TCHIICHIIWA OSKOHOMUKH W OOINECTBEHHOW JKW3HU, TIO03BOJSET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XW3HH. B ToXke Bpems OBIaJeHUE
aOCTpaKTHBIMU U JIOTHUYECKHM CTPOTUMH MAaT€MAaTHUYECKHUMH KOHCTPYKUIHUSIMHU
pa3BUBaEeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEP)KJICHUSI, KCTIOJL30BaTh 0000IEHNE U KOHKPETH3AIMI0, a0CTparupoBaHre U
aHaJorui0, GOPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIIIIeHHE. B xone n3ydenus
anreOppl M Havall MATEMaTHYECKOro aHaldu3a B CTapllied IIKOJe ydJalluecs
MOJYYalOT HOBBIA ONBIT PEIICHUS MNPUKIAAHBIX 33034, CaMOCTOSTEIbHOIO
MOCTPOCHUSI MAaTEeMaTUYECKHX MOJEIEH pealbHBIX CHUTYallM WM HHTEpHpEeTaluu
MOJYYCHHBIX  PEIICHHM, 3HAKOMSATCA C  MpUMEPAMU  MaTEMAaTHYECKUX
3aKOHOMEpPHOCTE B MpUpPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

Kypc oOnagaer 3HAYUTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcsl Kak depe3 y4eOHBIM Marepuall, crnocoOCTBYIOMIMN (OpMHUPOBAHUIO
HAy4YHOI'O MHPOBO33PEHHS, TaK M 4Yepe3 cneuuuKy y4dyeOHOW AesTEeIbHOCTH,
TpeOyrolen CaMOCTOSATEILHOCTH, AKKypaTHOCTH, MPOJOJKUTEIIbHON
KOHIIEHTPAIIM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YIIbTAaT.

B ocHoBe MeTomuku oOOydeHHs] anreOpe W HavajlaM MaTeMaTH4YeCKOTO
aHaJIM3a JIEKUT AeATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa v Hauyaja MaTeMaTUYECKOTO aHAJIM3a» BKIKOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIMYECKUE JUHUU: «Uucina W BBIYUCICHUSY,
«Dyukuun u  rpadukuy, «YpaBHEHHUST W HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIepPKATEeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCd Ha MPOTSDKEHHHM JBYX JIET
oOyd4eHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOJHSS APYT APYyra U MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMu H pa3faenaMu. JlaHHbIA Kypc  sBISIETCS
WHTETPATUBHBIM, TIOCKOJIBKY OOBEAUHSET B ce0e COJepiKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUIMH: airedpa, TPUrOHOMETPHUSI, MAaTEeMaTUUYECKUI aHaAIN3,
Teopusi MHOKecTB U Jp. [lo mMepe Toro kak ydvamimecs OBJaaeBalOT BcE Ooliee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIe0BaTeIbHO (hopMUpyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYH) MOJIEIb PpPEaJbHOU
CUTyallu¥, TPUMEHSITh 3HAHWA, TOJYyYCHHbIE B Kypce «Anrebpa W Hadana
MaTEMaTUYECKOr0 aHaJlu3ay, JJis PEeUICHUs] CaMOCTOSITENbHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOW 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT.

CopnepxxaTenbHO-MeTOANYeCKas TUHUA «Yucna U BBIYMCIEHUS» 3aBepIllaeT
dbopMHUpOBaHE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOHM Ikojie. B crapmielt mikosne oco0oe BHUMAaHHE YACHSETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOUIUX B ce0s



UCIIOJb30BAaHUE PA3NMYHBIX (OPM 3amucH ACHCTBUTENBHOTO YHCTA, YMEHHUE
pPalMOHAJIBHO BBINOJHATh JCHUCTBUSA C HUMH, JAENAaThb IPUKUAKY, OLICHUBATh
pe3ynbraT. OOyd4arommecs MOMY4YalOT HABBIKM TNPUOIMKEHHBIX BBIUMCICHUH,
BBINIOJIHEHUS JIEUCTBUM C 4YMCIaMH, 3allMCAaHHBIMA B CTaHIApPTHON dopme,
VICII0JIb30BaHUsl MaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUsl YU CIIOBBIX BbIPAKECHUM.

JIvans «YpaBHEHUs W HEPABEHCTBA» PEANU3YETCA HA TNPOTSHKEHHH BCETO
oOyueHusi B CTaplield IIKOJE, IMOCKOJBKY B KaXJOM pasjiele MpOorpaMMbl
MPEIyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3aaad. OOyuaromuecs OBIaJIeBalOT
Pa3IUYHBIMU METOJAMU PELICHUs LEJbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lomydeHHbIe yMEHUS HCTIOIB3YIOTCS IPU UCCIIEN0BAaHUN
(GyHKLIMI C TOMOILIBIO MPOU3BOAHON, PEHICHUU MPUKIATHBIX 3a7ad M 3a1ady Ha
HaxXO0XJE€HUE HauOOJbIIMX W HAUMEHBIIMX 3HaYeHUM QyHKuu. JlaHHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (HOpMUPOBAHHE YMEHUI
BBINIOJIHATh Pacy€Thl MO (opmysaMm, NpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, & TAaKXKE BBIPAKECHUU,
coJlepKallluX CTEeNeHH W Jiorapudmsel. brarogaps u3ydeHUI0 anre0pandecKkoro
Marepuajia  MPOUCXOAWUT  JajbHEWIIEee  pPa3BUTHE  AJNTOPUTMHYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YydYalluxcs, (OPMUPYIOTCS HAaBBIKM JI€IyKTHUBHBIX
paccykJIeHui, paboTbl C  CUMBOJBHBIMM  (OpMaMH,  MPEJCTABICHUSA
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Anre0Opa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a1a4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKAa HAYKH.

CopepxxarenpHo-MeToauueckas JuHUA «DyHKIMM W TpaQuKh» TECHO
MEPEIIETAETCs C APYTUMH JINHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
IIOCJIEN0BATENBHOCTD W3Y4YCHHUS Marepuana. N3yuenne CTEIIEHHOMU,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (DYHKITUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKUMN NJIsl pelieHus 3aa4 U3 APYruxX yuyeOHBIX
MIPEAMETOB U PEATLHOM KU3HHU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosbllloE BHUMaHUE
yaensiercs: GopMHpPOBaHUIO YMEHHUS BbIpaKaTh (OpMyJIaMH 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJy4YeHHbIE (DYHKIIMHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IO3BOJSIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXIY BEIMYMHAMU B
pa3nuuHOi dopMe: aHATUTHUECKOH, rpaduyeckoil u cioBecHOW. Ero msydenwue
CIOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
000OIIECHUIO U KOHKPETU3aLlMH, UCTIOIb30BAHUIO aHAJIOTUH.



CopnepxarenpHass JuHua «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTUYECKUX, TaK W NPUKIAIHBIX 3aj]1ad,
JOCTYMHBIX 00YYarOMIMMCsI, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIEI0BATh U
CTpOUTh Tpaduku (PyHKIUH, oOmpenessTh HX HauOONbIINE U HAUMEHBIINE
3HAYEHHUA, BBIYUCIATH IO (Guryp u oO0bEMBI TEN, HAXOAUTh CKOPOCTH H
YCKOpEeHHsl TpoleccoB. JlaHHas colep)KareibHas JHUHHUS OTKPBIBAET HOBbBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
HaxO0XXJICHUS HAWIYYIIETO PEUICHUS B MPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
DKOHOMMYECKHUX, 3a]ayaX. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOIO aHAJIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOIO U KPEaTUBHOTO
MBIIUICHUSA, (OPMUPOBAHUIO YMEHHI pAcClO3HABaTh IMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HcKycctBe. OOywaromuecs Yy3HAOT O
BBIJJAIOIINXCS pPE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ pPAa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeToANYECKass TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSLIIEHA  3JIEMEHTaM TEOpPUM  MHOXKECTB. | €OpPEeTHKO-MHOKECTBEHHbBIE
IPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTUKU U MpPEAararoT
HanOoJiee YHUBEPCAIBbHBIN SA3BIK, OOBEAUHSIIONIUNA BCE pa3/ielibl MaTeMaTHKUA U €€
MPUJIOKEHUIN, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMATHYECKHUE NUCIUIUIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOXKHOCTh IIKOJIBHUKY MOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa m Havajla MaTeMaTHUYECKOTO aHANIM3a» MPUCYTCTBYIOT
TaKkK€ OCHOBbI ~MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
c(OpMHpPOBATh HABBIKK MOCTPOEHUSI MOJENIEH peabHbIX CUTYallui, UCCIIEIOBAHUS
TUX MOJENIel C MOMOINIbIO amnmapara aiareOpsl 1 MaTeMaTHYeCKOro aHaliv3a U
MHTEPIIPETALUN TTOTYUYECHHBIX pe3yJIbTaToB. Takue 3ajJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3/eJoB MPOTPaMMBbl, IOCKOJIBKY BECh MaT€pUall Kypca IMIUPOKO UCIOJIb3YETCS
JUISL pelieHusl NMPUKIaAHbIX 3aaa4. [Ipu penieHun peanbHbIX MPAKTUUECKUX 3a/1ad
yyalyecs pa3BUBAIOT HAOIIOAATENIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000LIATh M KOHKPETH3UPOBAThH
npobnemy. [lesrensHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3a/lady OPTaHM3yeTCsl B MPOIECCe M3YyUEHHUS BCEX TeM Kypca «AuredOpa u Hadana
MaTEMaTUYECKOIO aHaTN3ay.



1.COAEP KAHUE YYEBHOTI' O KYPCA
10 KITACC

Yucsa ¥ BbIYMCICHUS

Pannonanbubie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHblE  MepuoAudeckue  JpoOu.  ApuMeTHYecKue  omepanuu  C
palMoOHANIBHBIMU YHCTIAMU, TPEe0Opa30BaHMS YHCIOBBIX BhIpaxkeHUi. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHAN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3amucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JIAHHBIX.

ApupmMernueckuii  KOpeHb  HAaTypaJbHOW  creneHd.  JlelcTBus ¢
apu(PpMETUIECKUMH KOPHSMU HATypaJIbHON CTEIEHHU.

CuHHyC, KOCHHYC WM TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKHE (HYOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix ¥ 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPAaBHEHUNM U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U peaibHOU KU3HH.

DYyHKIUHN U TPaPUKHU

OyHkius, crnocoOsl 3amgaHust ¢Gyskuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUi pynkunu. Hymm yskuuu.
[IpomMexyTKkH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHS 7-0M CTENEHH.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPHUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEAOBATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasi MTPOrpeccuu. beckoHeuHo yObIBaromas
reoMmerpuueckas nporpeccusi. CymMma 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VMcronb3oBaHME Iporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, onepanuud HajJ MHOXKecTBaMHu. Jlmarpammsbl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]]a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, J0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypanbHubie u nensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKANTUX JTOTapru(MBbI.

[IpeoOpazoBaHue BBIPAKEHUM, COJAEPXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUH. PellieHne NMpuKIagHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JacTel HayKu WU peasibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuognueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTHU
¢yskmun. MakcumMyMbl 1 MUHUMYyMbl (QyHkiuu. HauGosblnee u HauMeHblee
3HaYeHUe (PYHKIMU HA IPOMEXKYTKE.

TpuronomeTtpuyeckue QyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadvkoB (PYHKIMHA JJI PELICHUS YPAaBHEHUN W JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne TpadukoB (YHKIMI A1 HWCCICIOBAHUS IPOIIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepsiBabie GpyHKIHH. MeTO HHTEPBAIOB JJIsl pEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. ['eomerpudyeckuii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  3neMeHTapHbIX  QyHKIui.  DopMmysnsl  HaXOXAECHUSA
MPOU3BOJAHON CyMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCThH U
sKcTpeMyMbl. Haxoxx/ieHue HanbobIIero 1 HAaMMEHbLIET0 3HaueHus1 PYHKIMHU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4Iler0 pPEUICHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHS CKOPOCTH TIpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpPa3HBIX.

Wuterpan, ero reoMeTpudyeckuid W (U3MYECKUN CMbICT. Borruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuua.



2.JINTAHUPYEMBIE PE3YJIBTATDBI

OcBocHue yqe6H0r0 mpcamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCIHCTO 06HICFO 06p330BaHI/ISI CIcayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MaremaTuka» XapakTepU3yTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA OOYYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI U Tp.), yMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA WHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTyeckoe BOCIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIEMY POCCUICKON MAaTEMATUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYyTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTu4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 3J0pOBOro U 6€30MmacHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TNMHUTAHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXa, perynsipHas busnueckas aKTUBHOCTb); bu3HuecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIIbHOCTHIO.

TpynoBoe BOCIUTAHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIO0HUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur W peanu3oBbIBATb COOCTBEHHBIC >KM3HEHHbBIC ILIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HIKOJIOTHYECKON KYJIbTYpbl, MMOHWMAHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOAHOM U COLUAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHEHTALIMEN HA NPUMECHEHUE MATEMATHYECKUX 3HAHWUW 1A PELICHUs 337a4y B
0o0JIaCTH  OKpy’Karolel cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB M OIEHKH UX
BO3MOYKHBIX ITOCIICICTBUU JUJIL OKPYKAIOLIEH CpEeabI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HaykKu Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAloB €€
pPa3sBUTUS W 3HAYMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYECKOW KYyJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYHO AESATEIBHOCTD
VHJIMBUYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvnvie  nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memoo08  NO3HAHUS — OKpYJCalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
uccie008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie noruueckue AeUCTBUA:

e BBIABIISATh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYCCKUX
OOBEKTOB, TOHATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpe/eNICHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBCHHBIH  MpPH3HAK
KJIacCCU(UKAIIMK, OCHOBAaHUSA /s OOOOIICHHWS W CpaBHEHUS, KPUTEPHU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX;
npemiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

JenaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO J0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEP)KICHUM (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHHUS, BBIOMpATh HaMOOJEE TMOAXOIANINN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHUBOpEUUE, MpolIemMy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEeKTa, SIBJIECHHUSA, TPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOIOEHUS, UCCIIEOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpOIECca, a TakKKe BBIIBUTATH
MIPEIMOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmarueii:

BBISIBJIATH AepUUIUTH MHPOpPMAIUK, TaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CTPYKTYpUPOBaTh MHGOPMAIUIO, IPEACTABIATH €€ B Pa3IMYHbIX Popmax,
WLTIOCTPUPOBATH TpapuvecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(bOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamuenwvle Oelcmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUATOUWUXCSL.
OO01ieHue:

BOCIpUHUMATh H  (OPMYyIHPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHMS IO
XOJy pelleHus 3a7aui, KOMMEHTHUPOBATh ITOIyYEHHbIN pe3ysbTar;

B X0/ 00CYKJEHH 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIeMBbI, pelIaeMOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHbIE HAa MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4Me€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOI opme popMyIUpOBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pactipeaessaTh BUABI padbOT, JOrOBapUBATHCS, 00CY X AATh MPOIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33a]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIaA€CTb HaBbIKaMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJIaACThb criocobamMu CaMOITIPOBCPKH, CaMOKOHTpPOJIL IIpomecca H
pE3yjibTaTa PCUICHUA MaTEMaTHYE€CKOU 3aJa4u,



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPHU PEUICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [ICITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBHE pE3yJbTaTa IEIHM U YCJIOBHUSAM, OOBSICHSTH
[IPUYMHBI TOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hadajla MaTEMaTUUECKOTO aHan3ay
Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUAMM: PAUUOHAIBHOE M JEHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JA€CATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEIBbHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIYUCIECHUS, UCTIOb3YS MPaBUla OKPYTJIEHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTesieM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOASAUIYI0 (DOPMY 3alHMCH ACUCTBUTENBHBIX YUCEN JJIs pELICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSAMU: CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIila 4epe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoInonHaTh 1npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BeimonuaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALUOHAIBHBIX
BBIDQKEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00NacTell HAyKH U PeasIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (YHKIMS, CIIOCOOBI 3aJaHus (PyHKUIMHU, 00NacTh
OTpEeAENEHUs] M MHOXECTBO 3HayeHH (yHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINH.

OnepupoBarh NOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIHUM, HYJIU
(GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUKN AJIs pELICHUS] YpaBHEHUH.

Crpouth M ynTaTh rpaduKu JUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Wcnonp3oBate rpadpuku (QyHKUMA Ui HKCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BETUUYNHAMH.

Havana maTreMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apUpMeTHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YyObIBalollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBaIOUIEH reOMETPUUECKON MPOrpECCUH.

3amaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 3a]a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SABJICHUH, NMPU PEIICHUH 33a4ad U3 APYTUX Y4eOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEICTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSAMH: HATypajdbHOE, I€J0€ YHCIO; KCIO0JIb30BATh
MPU3HAKU JICJIMMOCTH LIEJNBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUIsL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOTapU(PM UYHCIIA, NECATUYHBIE W HATypajbHBIC
aorapu@mel.



YpaBHeHHS U HEPaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI II0KA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHMs BBIPAXKEHUN, COAEpPXKAIIUX JIOTapU(PMBbL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTp pemenns NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YPaBHEHUN U €€ DPEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN JUIA PEUICHUS IIPAKTUYECKUX 3a1ad.

HaxoauTp pelreHnst MpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM amapara aareophl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [epuoANYEcKas  (YHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH  (DYHKIIMH, TOYKH JKCTpeMyMma (yHKIMH, HauOojblIee U
HauMEHbIllee 3HAUYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX I
UCCIEeI0BAHUS (PYHKIMH, 3aJaHHOU rpad)uKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUYECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIb30BaTh ISl PELICHUS YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBath rpadukd (QyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCUMOCTEH U3 IpYTruX y4eOHBIX AUCHUTLINH.

Hayajia MaTeMaTH4eCKOro aHajIn3a

OnepupoBaTh NOHATUSIMH: HENPEpbIBHAS (QYHKILHMS; TPOU3BOAHAS (DYHKIINH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHOM IJIs pelIeHUs
3a/1a4.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHSMH: TIEpBOOOpa3Hass U  HUHTErpaji; MOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIIUH; BBIYHACIATH WHTETpAT
o ¢popmyne Herorona—JIeliOrutIA.

Pemare npukiagHple 3aJaqd, B TOM YHCIIC COIUAIBHO-DKOHOMHUYECKOTO H
(u3nUecKoro xapakrepa, CpeJCTBaMi MaTEeMaTHUYCCKOTO aHAJIN3A.



3. TEMATHYECKOE IIVTAHUPOBAHUME

10 KJIACC
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MaTEMATHYECKUX neficTBuil Ha
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YPOBHE
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panroHaIbHBIMU U
JIeHCTBUTEIbHBIMU
YHCIIAMU;
MPUOTKEHHBIC
BBIUMCIICHHUS,
HCIIOJIB3Ys MpaBUIIa
okpyrieHus. enats
MPUKHUIKY U OLEHKY
pe3ynbpTaTta
BBIYUCIICHUMN.
OnepupoBatb
MOHATUSAMMU:
TOKAECTBO,
YpaBHEHHE,
HEPaBEHCTBO; 11eJ0e
U paloHaJIbHOe
YpaBHEHHE,
HEPaBEHCTBO.
Brinonuats
mpeoOpazoBaHUs
LEJIBIX U
paIoHaNbHBIX
BbIpaxkeHuil. Pemars
OCHOBHBIE THIIbI
LEeNBIX
MpparMoOHaIbHbBIX
ypaBHEHUH U
HEPaBEHCTB.
IIpumensiTe
pauroHajbHbIE
YpaBHEHHUS U
HEpaBEeHCTBA IS
pemienns
MaTEMaTHYECKUX
3aja4 v 3a7a4 u3
pasIUYIHBIX 00IacTel
HAyKH U peasIbHOM




KNU3HU

OyHKIUU U
rpaduku. CTeneHp
C UEJbIM
MOKa3aTeleM

OrmepupoBath
MOHATUSMHU:
(YHKIHS, CTIOCOOBI
3amaHus PYHKIINH,
B3aMMHO OOpaTHBIE
¢dbyHKIMH, 007aCTh
ompeneneHus u
MHO>KECTBO
3HA4YeHUH QyHKIHY,
rpaduk QyHKIHUH;
4ETHOCTD U
HEUYETHOCTD
(GYHKIWY, HYJIH
dyHkuuy,
MIPOMEKYTKH
3HAKOMOCTOSHCTBA.
BrinonuaTs
mpeoOpazoBaHUs
CTEIEHEHN C LEJBIM
MoKa3aTeyemM.
Ucnonb3oBath
CTaHAapTHYIO popMy
3aIuch
JIEHCTBUTEITHLHOTO
qycIa.
DopMyIUpOBaTh U
WJLTIOCTPUPOBATH
rpaduyecKu
CBOICTBa CTETIEHHOUN
¢dyHkuu. BeipaxaThb
bopmynamu
3aBHCUMOCTH MEXKITY
BEJIMYMHAMHU.
Hcnonb3oBath
IUQPOBBIE peCypehl
JUTS IOCTPOCHUSI

VYyamuecs yyarcs
YYUTHIBATH
aJITOPUTM U
mpaBuiIa Mpu
IJTAHUPOBAHHUH
JICUCTBUNA CTPOUTH
WH(POPMAITUOHHBI
€ MOJIC]IU Ha
npuMepe
YpaBHEHUH,
YYUATHIBAT
pa3Hble MHEHUS U
CTPEMUTHCS K
KOOpIMHALIUU
Ppa3IUYHBIX
MO3UIIHI B
COTPYIHUYECTBE,
KOHTPOIJIMPOBATh
JeHCTBHS
napTHepa,
pa3nmyaTh crocoo
U pe3yJIbTat
JIEHCTBHS,
BJIAIETH OOIUM
MIPUEMOM
peuieHus 3a1auu,
JIOTOBApUBATHCA U
MIPUXOJIUTH K
o0memy
PEIICHUIO B
COBMECTHOM

Bubnnoteka LLOK
https://m.edsoo.r

u
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rpadukoB (yHKIIH
Y U3yYCHUS UX

JACATCIIBHOCTU, B
TOM YHCJIC B

Apudmernaeckuit
KOpEHb N—0H
CTETEHH.
WppaunonanbHbie
ypaBHEHUS U
HEpaBEHCTBA

17

CBOWCTB cHTYyaImH
CTOJIKHOBEHHUS
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DopMyIUpOBaTh, u
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3aI1MChIBaTh B
o BHOCHTH
CHUMBOJIMYECKOI
HE00X0TUMbIe
dopme u
KOPPEKTHUBEI B
WIITIOCTPUPOBATh

[IpUMEPAMH CBOMCTBA
KOPHSI N-0¥ CTENEHH.
Brinonusate
mpeoOpa3oBaHuUs
HppaIrMOHaTBHBIX
BbIpakeHuil. PemaTth
OCHOBHBIC THITBI
WppaIrMOHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB.
[IpumensTe ais
pelIeHns Pa3IunIHbIX
3aaq
WppalMoHaIbHbIE
ypaBHEHUS U
HEPaBEHCTBA.
CTpouTh, YNTaTh
rpaduK KOpHS n-oi
CTETICHH.
Hcnonb3oBath

JIENCTBHE TIOCTIC
€ro 3aBepIICHUs
Ha OCHOBE y4eTa
xapaktepa
CICIaHHBIX
OIINOOK,
MIPOBOJIUTH
CpaBHEHUE,
KITACCU(UKAIIIO
110 3aJaHHEIM
KPUTEPUSIM,
YYUATHIBATH
pa3HbIe MHEHUS U
CTPEMUTHCS K
KOOPAMHALIUU
Pa3IMYHBIX
MTO3UITNH B
COTPYIHUYECTBE.
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IUQPPOBBIE pECYPCHI
JUISL TIOCTPOCHHUS
rpadukoB GyHKUIUH
U U3y4YCHUS UX

CBONCTB
JlaBathb Bubnnoteka LLOK
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[TpumensTs AeHcTBHS
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TPUTOHOMETPUU
JUTSL peuieHus
OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECK
UX YpaBHEHUM
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ITocnenosarensHOC pup . Y
5 TIOHATHUAMMU: BHOCHUTH
TU U IIPOIPECCUU HOCJIeZI0BATEIbHOCTh
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, apumMermueckas u
reoMeTpHYECKas
MPOTPECCUH;
OECKOHEYHO
yOBbIBaroIas
reoMeTpHYECKas
nporpeccusi, CymMma
OECKOHEYHO
yObIBaromIei
reoMeTpUYECKON
MPOTPECCUH.
3amgaBaTh
MOCJIEI0BATENILHOCTH
Pa3INnIHBIMA
croco6amu.
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CJIOKHBIX TPOIICHTOB
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KOPPEKTUBHI B
JICNCTBHE TIOCTIC
€ro 3aBepIIeHUs
Ha OCHOBE yd4eTa
xapakrepa
CICIaHHBIX
OIINOOK,
MIPOBOJIUTH
CpaBHEHHE,
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pelmieHus 3amad U3
pealbHOM KU3HU U

JNIEUCTBUH B

YCTHOU U
ApYyTux IIKOJIBHBIX o
MUCHbMEHHON
MUCLUAIUINH
dopwme,
KOHTPOJIMPOBATh
JIEUCTBUSA
napTHepa.
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OINEHOYHBIE MATEPHUAJIBI
10 xaacc

VramuTe HOMED OTEETA, KOTOPHI BRI cUHTAETE Bep-
HEIM.
1. Haiigure obnacts onpegereHns pyHEIHN
y=log, 4(2 — 4x).
1) (—oo; 2); 3) (—oc; 0,5];
2. Karkan dyHrnusa asaderca yOupatoimeil Ha Beeil
ofacTH onpegeneHHA:
1) y = sin x; ) y=|x|;
2y =lgx; )y =mn*.
3. Haiinure Bce 3HAYEHHMA APIYMEHTa, NPH KOTOPLIX

dyarnua y = x4/2 — ¥ npunUMaeT MoNOKHTENbHBIE

SHAYEHHA.
1) (0; 2); 3)(0; +oa);
2)(0; 2]; 4) (—oo; 2]

4. VramuTe NPOMEXYTOK, KOTOPOMY MNPHHAJIEHHT
KOpeHb ypasHenusa 22¥ +1 4+ T.2x =4,
1) (—6; —4); 3) (—2; 0);
2)[-4; -2]; 4)[0; 1].

5. VramuTe KOAHMYECTEO HATYPANLHEIX PellleHHI Hepa-
sercrsa log,(x® + 2x — 8) < 2.
1) 9:; 3) 2;
2) 5; 4) 1.

6. IIpn KAKHMX 3HAYEHHAX APIYMEHTA 3HAYEHNA (PYHK-
mun y = (x + 3)(x — 1)*(x - 2)° orpunarensan?

7. Pemmnre ypasHenHe sin ‘g COs g J16 — x2 =0.



11 kiaacce

BapuanTt 1

I yposens. B 3ananusx 1-3 ykaxkure OyKBY BEpHOTO OTBETA.
. 37 T
1.Berancouts g7 —sin > + COSE +sin 7.

A. 1; b 0; B. -1. Ir.2
2. Haiiure npousBojnyto GyHKuu y = x° +1,5x +8.

Ay =x"+15x+8 B.y' =5x"+1L5 B.y =5x"+3x+8 TI. )y =5x"+15x

3. Haiigure MHOXeCTBO 3HaueHud QpyHKimu y =10+ sin3x.
A. [-1;1]  B. (—o0;+) B. [9;11] I. [10;11]

4. B ciygaitHOM 3KcriepuMeHTe OpocaroT JBe UrpalibHbIe KOCTH. HaiiauTe BEpOSTHOCTH TOTO,
YTO B CyMME BBINIAJET 7 OYKOB. Pe3ynbTar OKpyriauTe 10 COTHIX.

5. Teno ABMKETCS NPAMONHHEHHO 110 3aKOHY X(2) = 3t - 2 +1 (X B MeTpax, t B ceKyH/ax).
HaiiiuTe ero cKopocTh B MOMEHT BpEMEHH = 2.

6. Panuyc ocHOBaHHMs KOHYycCa paBeH 4, BRICOTA B JiBa pa3a Ooibliie paaunyca. Haiimure o0bem
KoHyca. (m=3)

II yposens
7. Pemute ypaBHeHHE 4 + 6 cos x = —2

8. Haiinute HaumenbIiee 3Havenue GyHkuun y=x° —x° — 40x + 3 Ha otpeske [0; 4]

I ypoeens

9. BEIYMCIUTS TIOMAb QUIYPhl OTPAHUYEHHOM TMHUSIME: y = X+3 , y = -X>+8x -7.






