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HOACHUTEJIBHAA 3AIINCKA

Paboyas nporpamma yaeOHOTO Kypca «Anredpa u Hayajia MaTeMaTHYeCKOTO aHAIHU3a»
yrayOJIeHHOTO YpoBHs 1iist oOyuatonuxcs 10—11-x kmaccoB MAOY «COII Ne 73
r.UensOnHcka» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepkacHuH (heaepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTeILHOTO CTaHAApTa CPEIHEr0 0011ero 00pa3oBaHUs»;

e mpukaza Munnpocsemienus ot 18.05.2023 Ne 371 «O0 yTBepxkaeHUU (PeaepaabHOn
00pa3zoBaTeIbHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaAHUSY;

o mpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsaka
OpraHM3aIiK U OCYILLECTBICHHS 00pa30BaTEIbHOMN JIEATEIBHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeabHBIM IPOrpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HayalbHOTO
00111eT0, OCHOBHOTO OOIIIETO U CPETHETO OOIIETO 0Opa30BaAHUSY;

e C(II2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTHUYECKHE TPEOOBAHMS K OpraHU3aUsIM
BOCTIUTAHHS W OOYYEHHS, OTABIXA M 03I0POBIICHUS JCTEH U MOJIOJCKIY,
YTBEP>KJICHHBIX IOCTAHOBIIEHUEM TJIABHOTO CAHUTAPHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennyeckue HOpMaTUBBI U TPeOOBaHUS K 00ECIIEUEHUIO
0e30macHOCTH 1 (1) O€3BPEIHOCTH /IS YesloBeKa (DaKTOPOB CpeIbl OOUTAHUS,
YTBEP>KJACHHBIX II0CTAHOBIIEHUEM IJIABHOTO CAHUTAPHOTO Bpada oT 28.01.2021 Ne 2;

e KOHIICMIIMU PA3BUTHUS MaTEMaTHYECKOro 00pa3oBaHUsl, yTBEPKAECHHOMN pacopsiKeHHEM
[IpaBuTenscTBa o1 24.12.2013 Ne 2506-p;

e y4eOHOTO IUTaHa CPEAHETO 00IIIero 00pa3oBaHMs, YTBEPKIEHHOTO TPOTOKOJIoM MAOY
«COHI Ne 73 r.Yensibuncka» ot 29.08.2025 Ne 1 «O BHeceHUU U3MEHEHUH B
OCHOBHYIO 00pa30BaTeIbHYIO MPOTPAMMY CPEIHEr0 00IIEeTr0 00pa3oBaHUsY;

e (enepanbHOii paboyeii mporpaMMbl y4eOHOTO Kypca «Anredpa 1 Havaaa
MaTeMaTHYeCKOIr0 aHaJIM3a», KOTOPBIM BXOJUT B COCTAB y4eOHOIO IIpeaMeTa
«MartemaTHKay.

PaGouas mporpamma opHeHTHPOBaHA Ha LIEJIeBbIE PUOPUTETHI, CPOPMYITHUPOBAHHBIC B
dbenepanbHOl paboyeit mporpaMMe BOCIIMUTAHUS U B paboueii mporpamme BocnuTanuss MAOY
«COMI Ne 73 r.YensObuncka»

VueOHbIH KYypC «Aﬂre6pa K Ha4dYajJda MaTCMaTHYCCKOI'O aHallu3a)» ABJIICTCA OJHUM U3
Hanbojee 3HAYUMBIX B nporpamMme CpCIHECTO 06mero O6paSOBaHI/I${, IMNOCKOJIbKY, C OHHOﬁ
CTOPOHBI, OH o0ecreynBaeT HHCTPYMCHTAJIbHYIO 633y UL NU3YYCHHUS BCECX €CTCCTBCHHO-HAYUYHbBIX
KYpCOB, a C I[py1“0171 CTOPOHBI, (I)OpMI/IpyeT JJOTHYCCKOEC U a6CTpaKTHOG MBIIIJICHUEC 06y11aronmxc51
Ha YPOBHC, HCO6XOI[I/IMOM 11 OCBOCHHA I/IH(I)OpMaTI/IKI/I, O6H_ICCTB03H8.HI/I}I, HUCTOpUH,
CJIOBECHOCTH U ApPYrux JUCHHUIIINH. B paMKax HJaHHOTO yqe6H0r0 Kypca 06yqalonmec51
OBJIAICBAIOT YHUBCPCAJIBHBIM S3bIKOM COBpeMeHHOﬁ HAayKH, KOTOpas (bOpMy.]'II/IpyeT CBOH
JIOCTHKEHMS B MaTEMaTHUECKOM (1)0pMe.

YueOusbIit KypC anre6pbl U Ha4YaJl MaTCMaTUYCCKOTO aHalin3a 3aKJIaAbIBA€T OCHOBY IJISA
YCHICIIHOTO OBJIAICHUS 3aKOHAMU (I)I/I3I/IKI/I, XUMUH, 6I/IOJ10FI/II/I, IMOHHMMAaHHUS OCHOBHBIX TE€HACHIIUI
Pa3sBUTHUA S3KOHOMHUKH U 06H_[CCTBCHHOI71 JKU3HH, MO3BOJIACT OPUCHTUPOBATHCA B COBPEMCHHBIX
I_[I/I(prBLIX U KOMIIBIOTCPHBIX TCXHOJIOTHAX, YBCPCHHO HUCIIOJIB30BATh UX IJIA JaIbHEHIIIETO



o0pa3oBaHus U B MOBCEIHEBHOMN XKM3HU. B TO e Bpems oBlaieHHe aOCTPaKTHBIMHU U JIOTHUECKH
CTPOTUMH KOHCTPYKLHUSAMHU anreOpbl 1 MaTeMaTUYeCKOTO aHajIM3a pa3BUBAEcT yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTB, I0KAa3bIBATh YTBEP)KJICHHSI C IOMOIIBIO HHIYKIIUU
U paccyXaaTh ACTYKTUBHO, MCIIONb30BaTh 0000IICHNE U KOHKPETH3AIHI0, a0CTparupoBaHue 1
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIUICHHUE.

B xoxe u3yuenus ydeOHOro kypca «AnreOpa M Hayajla MaTeMaTHUYECKOTO aHalIU3a»
oOydJaromuecsi TOJy4alOT HOBBIM OMBIT pEIICHHs TNPHUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOSHHSI MAaTeMAaTUYECKUX MOJEICH pEalbHbIX CHUTYalldd, WHTEPIPETAIH MOJYyYCHHBIX
pelIeHM, 3HAKOMATCS C MPUMEPaMU MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe H
HCKYCCTBE, C BBIIAIOMIMMUCS MATEMaTHYECKIMH OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHbIl Kypc oONagaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIN
peanin3yeTcsi Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOIIMI (OPMUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUSA, TaKk U 4epe3 crneuuduky ydyeOHON  JesATeNbHOCTH, TpeOyromei
MPOJOJDKUTETFHON — KOHIEHTPAlMd  BHUMAHUS, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TOJTydE€HHBIN pe3yabTar.

B ocHoBe merommku oOydeHHs anreOpe M HadalaM MaTeMaTH4eCKOTO aHAlln3a JISKUT
TSI TeTbHOCTHBIN MPHHIIAT 00yJeHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hauaiza MaTeMaTUYECKOTO aHAJIN3a» BbIAEICHBI
CIIEAYIOIIAE COAEPIKATEIHHO-METOJMUECKre JTHHUU: «Yucrma W BeIYHCICHUS», «DyHKIHH W
rpadukmn», «YpaBHEHHUSI 1 HEpaBEHCTBa», «Hadana maTemaTndeckoro aHanmsa», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE COIepKaTeIbHO-METOINICCKIE TMHIH U3y9Iar0TCsl Ha IPOTSDKEHUH IBYX
neT o0y4eHus Ha YpPOBHE CpPEIHETo 00IIero o0pa3oBaHus, €CTECTBEHHO JOMOJIHISA IPYT Apyra u
IIOCTENIEHHO HACHIIAsACh HOBBIMM TeMaMM M pasaenaMu. JlaHHBIM ydeOHbIM Kypc sBiseTcs
MHTETPATUBHBIM, MOCKOJBKY OOBEIMHSET B cebe CoJepkKaHME HECKOJBKMX MaTeMaTHYECKHX
IUCLUIUIMH, TAKUX Kak anredpa, TPUrOHOMETPHsI, MaTEMATUUECKUI aHaIu3, TEOPHsl MHOKECTB,
MaTeMarudeckas Jioruka u apyrue. Ilo mepe Toro xak oOydaromiuecs OBJIaAEBalOT BCE Oosee
IIMPOKMM  MaTeMaTMYeCKMM  allaparoM, Yy HHUX IOCJeloBaTelbHO (opMuUpyeTcss U
COBEpILEHCTBYETCS YMEHUE CTPOUTh MATEMATUYECKYI0 MOJENb PEaIbHOW CUTYalluH, IPUMEHSATh
3HaHUs, MOJyYEHHble @pPU M3y4YeHUM Y4eOHOro Kypca, I PELIeHUs CaMOCTOSITEIbHO
c(popMyJIMPOBaHHONW MaTeMaTUYECKOM 3aJauu, a 3aT€M UHTEPIPETUPOBATh CBOI OTBET.

ConeprxaTenpHO-MeToAMUeCKast TUHUA «Huca u BBIYUCIIEHUSD 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB MCII0JIb30BaHMs IEHCTBUTEIBHBIX YUCEN, KOTOPOE ObUIO HA4aTO HAa YPOBHE OCHOBHOI'O
oOmiero obpazoBanus. Ha ypoBHe cpeanero obuiero o6pazoBaHus 0co00e BHUMAHUE YIEIIAeTCs
(OpMUPOBAHHIO HABBIKOB PAIlMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIOUIMX B ce€0sl MCHOJIb30BAHUE
pa3nuyHbIX (OPM 3alMCH YHUCIA, YMEHHE JelaTh NPUKUAKY, BBINOJHATh HPUOIMKEHHBIE
BBIUMCIJIEHUS], OLIEHUBATh YUCIIOBBIE BBIPAXKEHUS, pa0OTaTh ¢ MAaTEMAaTUYECKUMHU KOHCTAHTaMHU.
3HaKoOMbI€ 00Y4aIOLIMMCSI MHOYKECTBA HATYpaJIbHBIX, LIEbIX, PALMOHAIBHBIX U I€HCTBUTENBHBIX
qucen JOIMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX uucell. B KakXIoM M3 3THX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBbIE €My clieln(UYecKrue 3a/1aud U OIepaluu: JeJeHue Haleno,
ONEPHPOBAHUE OCTATKAMU Ha MHOXKECTBE LEJIBIX YHCEN, 0COObIE CBOWCTBA PAlMOHAIBHBIX U
UppalMoOHAIBHBIX YUCEeN, apupMeTHYECKHe ONepalii, a TaKKe U3BJIeUeHHE KOPHs HaTypaabHOU
CTENIEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. brmarogapst mocienoBaTeilbHOMY paclIUpEHUIO
Kpyra UCHOJb3yeMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX NPUMEHEHUS Ul PeLIeHus
pa3NUYHbIX 337a4 GOPMHUPYETCsI IPEICTaBICHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKu U €€ poJIU B
MOCTPOEHUH MOJIeNIe pealbHOTO MUPA, ITUPOKO UCTIOJIB3YIOTCS 0000IIeHNe U KOHKPETH3ALHSL.



JIuaus «YpaBHEHHsI U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCEro OOydeHMsI Ha
yYpOBHE cpeaHero oOmiero o0Opa3oBaHMs, IIOCKOJIBKY B KaxIoM paszene I[Iporpammsl
MPEIyCMOTPEHO PEICHHE COOTBETCTBYIOMIMX 3a7ad. B pe3ynbraTe 00ydaromuecs OBIaeBalOT
pa3IMYHBIMU  METOJAaMHU pELIEHUS PALMOHAIBHBIX, HWPPALUOHAIBHBIX, IOKa3aTEIbHbIX,
norapu(MUYECKUX U TPUTOHOMETPUUYECKHX yYpaBHEHUH, HEPABEHCTB U CHCTEM, a TAKXKe 3a/1ad,
cojepkauux napaMmerpsl. llogydueHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS IPU HCCIEIO0BAHUU
(GyHKIMH ¢ TOMOIIBIO TPOU3BOIHOM, MTPU PEIICHUX MPHUKJIAAHBIX 337a4 U 3a7a4 Ha HaX0XKICHUE
HanOOJIPIINX W HAMMEHBIIUX 3HaUeHUH (yHKIMHU. [laHHas copepikaTeNbHas JMHUS BKIIOYAeT B
ce0s1 Takke (opMHpOBaHHME YMEHHWI BBINOJNHATH pacu€rel 1o (opmyinaMm, mpeoOpa3oBaHUsS
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHMM, a TAKK€ BBIPAKEHUH,
coJlepKalluX CTerneHu M Jjorapupmel. braromaps wusydeHuro anredpandyeckoro marepuana
MIPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuatouiuxcs, (GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PAacCYXJEHUH, padOThl ¢ CUMBOJILHBIMU
(dbopMamMu, IpeCTaBICHNs 3aKOHOMEPHOCTEN M 3aBUCMMOCTEH B BUJI€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE UHCTPYMEHTHI Ui PELICHUs IPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33Ja4, HaTrJSHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-MeToanueckass JTuUHUS «DyHKIUU U TpaduKu» TECHO MeperuieTaeTcs ¢
JIPYTMMU JIMHUSIMUA Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICTIE 3aJ1a€T MOCJIEJ0BATEIbHOCTD
M3ydeHuss Marepuana. V3yueHue cCTenmeHHOH, TOKa3aTeNbHOM, JIoTapuPMUYECKON U
TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOWCTB U rpaUKOB, UCTIOJIb30BaHUE QYHKIIMH 1715 pelIeHus
3a/1a4 U3 IpYrux yuyeOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBS3aHO KaK C MaTEMAaTHYECKUM
aHAJIM30M, TaK U C pelIeHHEeM YpaBHEHHH 1 HepaBeHCTB. [Ipu 3ToM GoJIbIIoe BHUMAaHKE yIeNsIeTCs
(hopMHUPOBAHHIO YMEHHUS BbIpaxaTh (popMyliaMy 3aBUCUMOCTH MEX1y Pa3IMUYHbIMHU BEJIMUYUHAMH,
Hccaea0BaTh MOJydeHHbIe (DYHKIIMH, CTPOUTH MX Tpaduku. MaTepuan 3Toi conaepKaTeIbHON
JIMHWHW HalleJIEH Ha pa3BUTHUE YMEHHUM W HABBIKOB, TO3BOJIAIOIINX BBIPaXXaTh 3aBUCUMOCTU MEXIY
BEJIMYMHAMH B Pa3audHON (GopMe: aHAIUTHUECKOU, rpadudeckoil U cioBecHoi. Ero m3ydeHue
CHOCOOCTBYET DPAa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHUS, CHOCOOHOCTH K OO0OOIIeHHIO U
KOHKPETHU3aLlU1, UCIIOJIb30BAHNUIO aHAJIOTHIA.

ConepxarenpHas nuHus «Hadana mMaTeMaTHYeCKOrO aHAIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIATHBIX 337124, TOCTYIHBIX 00y4aroIUMCs, TaK
KaK y HHUX MOSBISETCS BO3MOXXHOCTb CTPOHUTH TpapUKU CIOXKHBIX (DYHKIUH, ONpeAensiTh HUX
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIYUCIAThH IJIOMAAn GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEHHs ImpoleccoB. JlaHHas conepkarelibHas JMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUSI MATEMAaTUYECKUX MOJIEIIEN peallbHbIX CUTYalUi, O3BOJISIET HAXOIUTh
Haujy4yliee peuieHue B MPHUKIAJAHBIX, B TOM YHCJIE COLMAJIbHO-3KOHOMHYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBAMHM MaT€MAaTUYECKOTO aHallM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hOopManbHO-JIOTHYECKOTO U KPEATHBHOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHH pPaclio3HaBaTh
MPOSIBIIEHUSI 3aKOHOB MaTEMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecss y3HaIOT O
BBIJIAIOIINXCS pe3ybTaTax, MOJYYEHHbIX B XOJ€ Pa3BUTHs MaTEeMaTWKU KaK HayKH, U 00 HX
aBTOpAax.

ConepxaTenpHo-MeToAMYeCKass JHHUA «MHOXKecTBa M JIOTMKa» BKIOYaeT B ce0s
JJIEMEHTbl TEOPUM MHOXKECTB M MAaTeMAaTU4YECKOW JIOTMKH. TeopeTHKO-MHO>KECTBEHHBIE
IPEJCTaBICHNUS NPOHU3BIBAIOT BECh KypC ILIKOJHHOW MaTeMaTHKH M HpesiaraloT Hambosee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIOMMN BCE pa3/ielibl MAaTeMaTUKU U €€ MPUIIOKEHHUH, OHH
CBSI3BIBAIOT Pa3HbIE MATEMaTUYECKHE NUCHUIUIMHBI U UX IPUIOKEHU B equHoe 1enoe. [lostomy
BAXHO JaTh BO3MOXHOCTh OOy4arolmieMmycs IOHUMAaTh TEOPETUKO-MHOKECTBECHHBIN SI3BIK



COBpeMeHHOﬁ MAaTEMAaTUKHU U UCII0JIL30BATh €TI0 IJIS BBIPAKCHUS CBOUX MBICJIEH. I[pyI‘I/IM Ba>XHbIM
MPU3HAKOM MAaTEeMaTHKH KaK HayKd CIIeyeT TMPU3HATh CBOWCTBEHHYIO €H CTpOTroCTh
000CHOBaHMH U CJIEIOBAHNE ONPEICIEHHBIM MPaBHIIaM IIOCTPOCHUS I0Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEMEHTaMH MaTeMAaTHYECKOW JIOTUKU CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIILICHHS
o0OyJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXKICHUS HA OCHOBE JIOTHUECKUX IPABUIL,
(hopMHpYET HABBIKM KPUTHYECKOTO MBIIICHUSI.

B yaebHOM Kypce «Anredpa v Hadaia MaTeMaTHYECKOTO aHAIN3ay» MPUCYTCTBYIOT OCHOBBI
MaTEMaTU4YCCKOI0 MOJACIIMPOBAHUSA, KOTOPLIC IIPH3BAaHbI CHOCO6CTBOB8,TI) q)OpMPIpOBaHI/IIO
HABBIKOB ITOCTPOCHUS MOJICTICH peallbHBIX CHTYAIIMH, UCCICAOBAHMS ITHX MOJCIEH ¢ TIOMOIIBIO
arrapara aJIFe6pI)I U MAaTeMAaTH4YCCKOI0 aHaJin3da, MHTCPIIPETAUUU ITOJYYCHHBIX PE3YJIbTATOB.
Takue 3amaHus BIUIETEHBI B KaXKAbI W3 PA3IEIOB IPOTPAMMBI, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO MCIOJb3YyeTCsl JUIsl pelIeHHs] NMPUKIagHbIX 3anad. [Ipu pemienun
PCAITBHBIX ITPAKTHUYCCKUX 3a1a4 06yqa}onmeca PasBUBArOT Ha6J'IIO}IaTCJ'II)HOCTB, YMCHHE HAXOANUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOJIb30BaTh AaHAJIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobseMy. JlesiTenpbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHUS] TPHUKIAAHBIX 3a7a4
OpraHu3yercsi B TIpoIlecCe W3YYeHHUS BCeX TeM Yy4eOHOTo Kypca «AnreOpa W Hayana
MaTEeMaTHIECKOTO aHAIH3ay.

Ha n3yuenune yaeOHOTO Kypca «Anredpa u Hadajga MaTeMaTUIeCKOTO aHAJIM3a» OTBOJUTCS
272 qaca: B 10 kimacce — 136 yacos (4 yaca B Henenmo), B 11 kitacce — 136 gacoB (4 yaca B HEJIEIIO).

JJ1s peau3alyy mporpaMMbl UCTIOIb3YIOTCS YIeOHUKH, TOTYIIICHHBIC K HCITOIh30BAHHIO ITPU
peali3aiyi UMEIOITUX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX IPOTPaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO OOIIETr0, CpeIHEro o01ero 00pa3oBaHus OpraHu3allusIMH,
OCYILECTBIISIONIUMHI 00pa30BaTEIbHYIO ACITSILHOCTD, MPUKa30M MUHIPOCBEIICHHUS OT
26.06.2025 Ne 495:

e Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHalIu3a, TeoMeTpus. Anredpa u
HayaJia MaTeMaTtndeckoro a"aiausa, 10-11 xmacc/ Anmmmos 1. A., Koxsarusg 10.M.,,
TkaueBa M.B. u npyrue, Axunonepnoe o6miectBo «M3narenscTBo "[Ipocemnienue"»;

o <..>

DneKTpOHHBIE 00pa30BaTeNIbHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOJIb30BAHUIO MIPH Peaiu3aluu
MMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTALIUI0 00pa30BaTEIbHBIX IPOrPaMM Ha4aIbHOTO OOIIEro,
OCHOBHOT0 00111eT0, CpeaHero o01ero oopa3oBanus MpukazoM MuHnpocsemnienus ot 18.07.2024
Ne 499:

o lludposoii kypc «Anredpa u Hauaga MaTemMaTHdeckoro ananuza» 10 kinacc, DI'AOY
JIIO «Axanemus Munnpocseuenus Poccuny;

o Iludposoii kypc «AnreOpa 1 Hauajga MaTeMaTH4ecKoro ananusa» 11 kiacc, PI'AOY
JIIO «Axanemus Munnpocseuenus Poccuny;

o <..>

COJEPKAHUE OBYYEHUA

10 KJIACC



Yucsa 1 BBIYUCIEHUS

Parmmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. [lpumenenne npodeit n MPOIEHTOB AJs PEUICHUs TPUKIIAJAHBIX 331a4 U3
pa3IMYHBIX OTPACIEN 3HAHUW U PeaJbHOU KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
Oolepaluyd C JCHCTBUTEIbHBIMU 4YHCIaMH. MOysib NEHCTBUTEIBLHOIO YHUCIA U €ro CBOWMCTBA.
[TpubnmxEHHbIE BBIYMCICHUS, TNPaBWIA OKPYIJICHUS, TPUKUAKA M OICHKA pe3yibTara
BBIYHCIICHUM.

Crenensp ¢ uensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmeit Gpopmbl
3aMMcy JEMCTBUTENBHBIX YNCEN JUIsl pELIEHUs IPAKTUUECKUX 3a1a4 U IPEICTABJICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaATypaIbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
MIOKa3aTesIeM.

Jlorapudm uncna. CoiictBa norapudma. JleciTuuHble U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJECTBEHHBbIE IMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBRa.

OcHOBHBIE METObl PEHICHUSI LENbIX U IPOOHO-pAIMOHATIbHBIX YPABHEHUN U HEPABEHCTB.
MHorouieHsl OT OJJHOW NepeMeHHOH. JleleHne MHOTOUYJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorounens ¢ nensiMu koddunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHU.

HppaumnonansHsle ypaBHeHUsA. OCHOBHBIE METO/IbI PEILICHHS HPPALIMOHAIBHBIX YPABHEHMIA.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELIECHUS ITOKA3aTEIbHBIX YPABHEHUM.

[IpeobpazoBaHue BhIpKEHUN, COIEPKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJbl PEIICHUS JIOTapu(PMHUUECKUX
YpaBHEHUU.

OcHoBHble TpUroHOMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHX
BBIpKEHUI. PellieHre TpUroHoMeTpUYECKUX YpaBHEHUM.

Pemienue cucteM JMHEHHBIX ypaBHEHHMM. MarTpuiia CUCTEMbl JIMHEHHBIX YpaBHEHU.
Onpenenurens MaTpulbl 2X2, €ro I€OMETPUYECKHIl CMBICII U CBOWCTBA, BBIYMCIEHUE €ro
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pemienue
MPUKIIAJHBIX 3a/1a4 C MOMOILBI CUCTEMBI JIMHEMHBIX ypaBHEeHM. VccienoBanue nocTpoeHHOU
MOJIENIH C MTOMOIIBIO MAaTPUI] U ONIPEACIUTENEH.

[TocTpoeHre MareMaTHYECKUX MOJIENEH peabHON CUTyallud C MOMOUIbIO YPaBHEHHH M
HepaBeHCTB. [[puMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4 U 3a7a4
U3 pa3IUYHbIX 00JacTel HAyKH U peallbHOM JKU3HH.

DyHKUUH U TPaPUKHU

OyHKkuMs, crnocoObl 3amaHus (yHKIUU. B3anMHO oOpatHbie ¢yHkuuu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHbIe Ipeodpa3zoBaHus rpauKOB (PyHKIIMHA.

OO6nacTh omnpeneneHus] © MHOKeCTBO 3HaueHud ¢yHkuuu. Hynu dynkmun. [IpomexyTku
3HakonocTostHcTBa. UETHble M Heu€THble QyHKUUM. [lepuognueckue QyHkiuu. IIpomexyTku
MOHOTOHHOCTH (QYHKIHMU. MakCUMyMbl U MUHUMYMBI (pyHKIIMU. Haubosnbiiee 1 HanMeHbIee
3HaueHUs QYHKIIUU Ha TPOMEKYTKE.



JIuneiiHasi, KBaJpaTu4yHas U JpoOHO-TMHENHHas GYyHKIUU. DIeMEHTapHOE UCCIIE0BAaHNUE U
MMOCTPOCHHUE UX TPAPHKOB.

Crenennas (QyHKIUS ¢ HATypaJdbHBIM M IENBIM TMoOKaszareinem. EE cmoiicTBa u rpaduk.
CaoiictBa U rpaduK KOpHA N-Oi CTeneHH Kak (PYHKIHMHU OOpaTHOM CTENEHH C HATypalbHBIM
IIOKa3aTeseM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOWCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QYHKIUHA U peICHHUs ypaBHEHUH.

Tpuronomerpruueckass OKpPYKHOCTb, OIIPEIEICHUE TPUTOHOMETPUUYECKUX (DYHKIUN
YHUCJIOBOI'O aApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHbIX Mpolieccax U sABJIEHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajam3a

IlocinenoBaTenbHOCTH, CIIOCOORI 3aJaHus OCIEA0BaTEIbHOCTEH. MeTO I MaTeMaTHIECKO
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BaTeNbHOCTU. VcTopHs BO3HHMKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHaJln3a OECKOHEUYHO MaJlbIX.

Apudmernueckas W reoMeTrpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO YOBIBArOIIEH IeOMeTpHUUECKON MPOTrPEeCcCUU.
JIuHEeWHBI1I M SKCHOHEHUHAIbHBIM pocT. Yumcino e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonp30Banue Mporpeccuu Uil pelIeHNs PealIbHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBHble GyHKIINN U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMNOTOTHI I'pauKOB QYHKIIUH.
CpoiicTBa (hyHKIMI HEMpPEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB Ui PEIICHUS HEPaBEHCTB.
[IpuMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 711 PEIICHUS 3a/1a4.

[TepBas u BTOpasi mponsBoaHble QyHKIMH. OnpeneneHue, TeOMETPUISCKUN U (PU3HICCKHUI
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOM K TpaduKy QyHKIUH.

[IpousBoHbie aeMeHTapHbIX QyHKUUN. [Ipor3BoaHAsS CYyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMTIIO3HUITUH (DYHKITUH.

MHoxkecTBa M JIOTHKA

MHOK€eCTBO, OIepalry HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta Uil ONMCaHUsl PEealbHBIX IPOLIECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCcKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbnubie u nenbie uucna. llpuMeHeHue NPU3HAKOB AETUMOCTU IENBIX YHUCE,
HanOosbmuii oo aenutens (nanee — HOJl) m HanmensInee odmee kpatHoe (namee — HOK),
OCTaTKOB IO MOAYIIO, anroput™a EBKinaa 11 penienus 3a/1a4 B [ebIX YMCIax.

KommnekcHpie uucma. AnreOpaumdeckas W TpUTrOHOMeTpuueckas (OpMbl 3amucu
KOMIIJIEKCHOTO Yncia. ApudMeTHIecKre onepanuu ¢ KOMIUIEKCHBIMH dnciamu. 3o0paxkeHnue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU miockoctu. @opmyna Myapa. Kopau N-oif crenenu u3
KOMILJIEKCHOTO 4yHcna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelieHus (pu3nueckux u
reOMETPHYECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA



Cucrema U COBOKYITHOCTh YPAaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBbI -
cieCTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYCCKHX YPABHEHHA C IMOMOIIBID TPUTOHOMETPUUYECKOM
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4eckux HEpaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUSI CUCTEM U COBOKYITHOCTEHN palliOHANIbHBIX, UPPAllMOHATIbHbIX,
MIO0KAa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHMsI, HEpPaBEHCTBA U CUCTEMBI C TapaMeTPAMHU.

[IpumeHenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUIO MaTEMaTHMYECKUX 3ajad U
3alad M3 pazIUYHbIX oOnacTel HAayKM W peanbHOM JKU3HM, HMHTEpIpeTalusl NOJyYEHHBIX
pe3ynbTaTOB.

DyHKUUHN U rpaGuKU

I'paduk xommosunmu ¢yHkumid. ['eomerpruueckue oOpas3sl ypaBHEHUN M HEPaBEHCTB Ha
KOOPJIMHATHOM TMJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckue MeTo bl pelieHUs] ypaBHEHUHN U HEPaBEHCTB. | 'padrueckre METO bl peLIeHHs
3a/1a4 ¢ mapameTpaMH.

Hcnonw3oBanne rpadukoB (GyHKIUN I HCCIEIOBAHUS TPOIECCOB M 3aBUCHUMOCTEM,
KOTOpbI€ BOHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajaim3a

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh M DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHne TPOW3BOJHON U1l HAXOXKJICHHS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/ayax, s ONpEIeNieHUus] CKOPOCTH M YCKOpPEHHUsS mpolecca, 3aJaHHOro (GopMmynoll uiu
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBoOOpa3HbIX. [lepBooOpa3Hble 37eMEHTapHbIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomerpruuecknii CMbIC]I UHTErpasia. Beruucinenue onpeneinéHHoro uHTerpaia
o ¢popmyne Herorona-Jleitoaua.

[Ipumenenune wuHTErpajia Uid HaxOXICHUS IUIOMIAACH TUIOCKUX QUryp U 0o0bEMOB
r€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuit auddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupOBaHNe
pEabHBIX MPOLIECCOB C MOMOIIBI0 AU PepeHIIUANTbHBIX YPABHEHUH.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydarlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIeCcTBa, MPEJCTaBIEHWE O MaTeMaTHUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpPOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUYCHUEM;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUHCKOM TPaXKIAHCKON WACHTUYHOCTH, YBAKEHHS K MPOILIIOMY U
HACTOSIIEMY POCCHUIMCKOW MATEMATHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCUUCKUX
MAaTEMAaTUKOB U POCCUMCKOM MATEMATUYECKOM IIKOJbI, MCMIOJb30BAHUE ITHUX JIOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JIYXOBHBIX IICHHOCTEH  POCCHUHCKOTO  Hapoaa, cHOopMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3AHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KCHUM HAyKH M JCSITENBHOCTHIO YYEHOTO, OCO3HAHWE JMYHOTO BKIJIAJla B MOCTPOCHHE
YCTOMYMBOTO OYAYIIETro;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAsl ICTETUKY MAaTEMAaTHUYECKIX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ay, PEIICHUM, PacCCyXICHUH, BOCHPHUUMYHBOCTh K MATEMAaTUYECKUM AaCIIEKTaM
pa3IUYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTHh YMEHUS MPUMEHSITh MaTEeMAaTUUECKHE 3HAHUS B MHTEPECax 37J0pOBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
MUTaHKue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETYIsSIpHAs (PU3UYecKasi aKTUHBHOCTH ),
(hM3UYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSIX CIIOPTUBHO-03J0POBUTEIHHOM JAESITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTHU TPYIOJTIOOMS, HHTEPEC K Pa3IMYHBIM chepam
podeccuoHaIbHOM JEesTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW U €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun © peaau30BBIBATH COOCTBEHHBIE
KU3HEHHBIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B pEUICHUU
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAIIPaBJIECHHOCTH;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYNIbTYphl, T[OHUMAHUE BIMAHUSA COLMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAaHUE
rJ100aTFHOTO XapaKTepa SKOJOTUYECKUX MPoOIIeM, OpUeHTAIHsI Ha TPUMEHEHHUE MaTeMaTHYEeCKUX
3HAHM 1715 pelIeHUs 3a7a4 B 00J1aCTH OKpY’Karolel cpebl, IJIaHUPOBAaHUE MOCTYIKOB U OLEHKU
MX BO3MOYHBIX ITOCJIEICTBUM 1151 OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

chOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKU M OOIIECTBEHHOM MPAaKTUKH, MOHMMaHHWE MAaTeMaTU4YeCKOW HayKu Kak chepbl
YEJIOBEUYECKOU AESITENIbHOCTH, STANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALINN,
OBJIJICHHUE S3bIKOM MATEMAaTUKU U MaTEMaTHYECKOUN KyJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh UHAUBUIYAJIbHO U

B IpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Joruyeckue qeMcTBUA:
BBISIBIISITh U XapaKTEePH30BaTh CYIIECCTBEHHBbIE MPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHH, OTHOIICHWA MEXAYy TMOHATUAMHU, (GOPMYIUPOBATH OMPENCICHHUS TOHSATHUH,



yCTaHaBIIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCH(PUKALKMK, OCHOBaHUSA i 000OIIeHHs U
CPaBHEHMSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (OPMYIHMPOBATH W MPeoOpa3OBHIBATh CYKICHUSA: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIYHBIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEYUs B (akTax,
JaHHbIX, HAONIOAEHUAX W  YTBEPXKICHMSX, Mpeajgaratb KpUTEpUU JJI  BbBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

JIeNlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX W HHIYKTHUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOT0), BBICTPAaWBaTh AapryMEHTAlUIO, NPUBOJUTH MPUMEPHl U  KOHTPHPUMEDPSI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATH c1IOCO0 penieHus yueOHoH 3a7auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibcKkue 1eHCTBUA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUIM MHCTPYMEHT MO3HAHUS, GOPMYIUPOBATH
BOINPOCHI, (PUKCUpYIOIIKE MPOTUBOpEUne, MNpobiIeMy, ycTaHABIMBAaTh HCKOMOE M JIAHHOE,
(bopMHpOBaTh TUNOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA ~ JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OObeKTa, SBJICHHUS, MpOIecca, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOATENBHO (popMyarpoBaTh 000OIIEHUS M BBIBOJIBI [0 pe3ysbTaTaM MPOBEAEHHOTO
HaOJI0IeHNS, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIABUIaTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABJIATE J1e(UIUTH HHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETa Ha BONPOC U AJIS
peleHus 3a/1a4u;

BbIOMpaTh MHGOpPMALMIO M3 HCTOYHUKOB  PpA3JIUYHBIX THUIOB, aHAJIM3UPOBATh,
CHUCTEMaTU3UpOBaThb U HHTEPIPETUPOBATh HMHGOPMALMIO Ppa3IUYHBIX BUAOB U (opMm
IIPEJCTABIICHMUS;

CTPYKTYpUPOBATh HH(POPMALIHIO, TPEICTABIATH €€ B pa3InYHbIX (popMax, UIUTFOCTPUPOBAThH
rpagu4ecKu;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOSITENbHO  CGHOPMYINPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTuBHbBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUS

Oo0menne:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYXKJCHHUS B COOTBETCTBHM C YCIOBHUSMHU W IIENSAMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHBMEHHBIX
TeKCTax, JaBaTh MOSICHEHHUS 110 X0y peUIeHHs 3a/1a4i, KOMMEHTUPOBATh MOJTYYEHHBIN PE3yabTarT;

B XoJie OOCYXKIeHHs 3a7aBaTh BOMPOCHI MO CYHIECTBY OOCYXJaeMOil TeMbl, MpOOIEMBI,
pemaeMoit 3a7auu, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA MOWCK PEUICHHS], COTIOCTaBISITh CBOU
CYXJCHUS C CYKICHHSIMHU IPYTUX YYaCTHUKOB Juajnora, oOHapyXKHBaTh pPa3iHude U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyTUpOBaTh pPa3HOTIACHS, CBOU BO3PAKEHHUS;



[IPEJICTABIIATh PE3yJAbTaThl PELIEHUS 3aJayd, SKCIEPUMEHTAa, MCCIENA0BAaHUSA, MPOEKTa,
CaMOCTOSITEIILHO BBIOMPATh (POpMAT BBICTYIICHHS C YUETOM 3a7ay MPE3CHTALMHN U 0COOCHHOCTEH
ayJIUTOpUHU.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anus:

COCTAaBJIATH IUIaH, aJTOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapHAaHTHI PEUICHUN C Y4ETOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHATbHbII HHTEJIEKT:

BJIQJIETh HABBIKAMH TI03HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIHTENBHBIX MPOIECCOB, WX pE3yJAbTaTOB, BJIAJETh CIIOCOOAMU CaMOTPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3ybTaTa PelICHNs MaTeMaTHIECKOW 3a/1auu;

MPEIBHUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TNPH PENICHUH 3a/Ja4d, BHOCHTH
KOPPEKTHUBBI B JICATEIHBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAHJICHHBIX ONIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IICNIN U YCIIOBUSIM, OOBSCHATEH IIPUIMHBI JIOCTIKCHUS
WIA HEJIOCTIKEHHs Pe3yJabTaTOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OIEHKY
MIPHUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJIBLHOCTD:

MMOHMMATh M WCIOJE30BaTh NMPEUMYIIECTBA KOMAHHON W WHIUBHIYaTbHOW pabOTHI TIpH
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessaTh BHABI pabOT, TOTOBapUBATHCS, 0OCYXIATh
MIPOIIeCC B pe3yibTaT pabOThI, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOCH;

y4acTBOBaTh B TPyNMoOBHIX (popmax paboTel (0OCYKaeHUs, OOMEH MHEHHH, «MO3TOBbIE
LITYPMBI» ¥ UHBIE), BBIOIHITH CBOIO YaCTh pab0OThl U KOOPIUHUPOBATH CBOU AEUCTBUS C APYTUMU
YJieHaMUd KOMaH/bl, OLICHMBATh KAayeCTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy obOyuenus B 10 kjacce oOy4aromuics IMOMYYUT CICIYIOIIUE TMPEIMETHBIE
pe3ynbTaThl O OTIACIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO Kypca «AnreOpa M Havana
MAaTEeMaTHYECKOTO aHAJIU3a»:

Yucua ¥ BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUAMU: PALIMOHAIBHOE YUCIIO, OECKOHEYHAs MepUOANYEcKas
Ipo0Ob, MPOIEHTHI, WPPAUOHATIBLHOE YHWCIIO, MHOKECTBA PAlMOHAIBHBIX U JEHCTBUTEIBHBIX
YHUCel, MOYJb ACMCTBUTEIBLHOTO YUCIA;

MPUMEHSTH IPOOU U MPOIEHTHI IS PEIICHUs MPUKIAIHBIX 33724 U3 PA3IMYHBIX OTpacien
3HaHUU U PEAILHOM JKU3HU;

MPUMEHATh TPUONIKEHHBIE BBIUUCICHUS, MPABUIA OKPYTJCHHS, MPUKUAKY U OIIEHKY
pe3ynbTaTa BbIYMCIICHUH;

CBOOOZHO ONEPUPOBATH TMOHSATHUEM: CTEMEeHb C IIeNIbIM TOKa3aTelieM, HCIOJIb30BaTh
MOAXOANYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YHCEN MJIS pEIICHHs MPaKTUYECKUX 3alad U
MPEACTABICHUS JAHHBIX;

CBOOOJHO OTEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;



cBOOOJTHO OTIEPHPOBATH MOHSATHEM: CTETIEHB C PAlMOHAIBHBIM ITOKa3aTeleM;

cBOOOJTHO OMEpPHPOBATH MOHATUSAMHU: JIorapu(M dHCHA, JECATUYHbIE W HATypalbHbIC
norapumsl;

cBOOOJTHO OIEpPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'C€HC YHCIJIOBOTO
apryMeHTa;

OTIEpUPOBATh NOHATUSIMU: APKCUHYC, ApPKKOCUHYC M apKTAHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHusI U HepaBeHCTBA:

cBOOOJTHO OTIEPUPOBATH MOHATUSMU: TOKIECTBO, ypaBHEHNE, HEPABEHCTBO, PABHOCHIILHBIE
YpaBHEHUS U ypaBHEHUS-CIIEICTBUS, PAaBHOCHIIbHbIE HEPABEHCTBA;

MPUMEHATh PA3IUYHbIE METOJbl PEIICHUS pAlMOHAIBHBIX U JpOOHO-pallMOHAIbHBIX
YpaBHEHUM, IPUMEHSATh METOJ1 UHTEPBAJIOB JUIsl pPEIICHNs HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOW MEepEeMEHHOW, MHOTOWIEH C
1enbIMU K03 puiienTaMu, KOpHU MHOTOYJIEHA, IPUMEHSTD AeJI€HUE MHOTOYJIeHa Ha MHOTOWIEH
¢ ocTatkom, Teopemy besy u reopemy Buera st peuienus 3aaay;

CBOOOJHO ONEpUpOBaTh TMOHATHUAMHU: CHCTEMAa JIMHEHHBIX ypaBHEHHUI, MaTpuua,
ONPENCUTENb MATPULBl 2 X 2 W €ro reoOMETPUYECKHUUA CMBICI, HCIOJIb30BaTh CBOMCTBA
ompenenuTeNs 2 X 2 /i BbIYMCIEHUS €ro 3HaueHHs], MPUMEHATh ONPEACTUTENN ISl pelICHHS
CUCTEMbl JMHEMHBIX YpaBHEHUH, MOJEIMPOBATh PEAIbHbIE CUTYyallUHM C IMOMOIIBIO CHCTEMBI
JUHEHHBIX YpaBHEHMH, HCCIEIOBATh IOCTPOCHHBIE MOJIEIM C TOMOIIBI0O MaTpHUll H
onpeenuTeNel, THTePIPETHPOBATh MOJIy4YEHHBIH PE3yNbTaT;

HCII0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMMU J1J1s TpeoOpa3oBaHUsl BbIPaKEHUH;

BBITIOJIHATh ~ MpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTEHNEHH C
palMOHAIBHBIM MTOKA3aTEIEM;

WCIIONb30BaTh  CBOWCTBA  JioTapudMOB uUIsi  MPeoOpa3oBaHHUs  JIOTapUPMUISCKUX
BBIPAKECHUI;

CBOOOJHO  OMEpUPOBaTh  MOHATUSIMHM:  HppAllMOHANbHBIE,  [OKa3aTelbHblE U
Jorapu(MUUecKue ypaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PAaBHOCHIBHBIX MEPEX0I0B
WJIY OCYILECTBIISISI IPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpHUYECKHEe  (QOpMYNIbl Ui  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHU;

CBOOOJHO OMEpUPOBAaTh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHSATH
Heo0xo1uMble (OPMYIIBI 7S] pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHU;

MOJENUPOBATh pEAIbHbIE CHUTYallMM Ha s3bIKe anreOpbl, COCTABJATH BBIPAKEHUS,
YpaBHEHUs, HEpPaBEHCTBA MO YCIOBHMIO 3aJlayd, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BAHMEM amapara anreOphl.

DOyHKUUH U TPapuUKU:

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: (DYHKIHS, CHOCOObI 3anaHusi (YHKUIWU, B3aUMHO
oOpaTtHble (QYHKUMH, KOMMO3ULUS (YHKIHH, rpaduk (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIC
npeobpa3oBaHus TpapUKoOB QyHKLUH;

CcBOOOJIHO ONEpUpPOBaTh MOHATUSAMHU: OOJIACTH OMpPENENCHUs MU MHOXKECTBO 3HAUYEHUH
GbyHKIMY, HYTU QYHKIIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJIHO OMNEpPUPOBATH MOHATUAMHU: UYETHBIE U HEUETHbIE (DYHKIMH, MEPUOJUYECKHUE
GYHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCHMYMbl W MHHUMYMBI (YHKIIHH,
HauOoJbIlIee U HAaNMEHbIIee 3HaUeHHEe (DYHKITUU Ha TPOMEKYTKE;



CBOOOJHO OIMEPUPOBATh TOHATHUSMU: CTCTICHHAs (YHKIUS C HATypaIbHBIM M IEIbIM
noxaszateneM, rpaduk creneHHON (YHKIMU C HATYpalIbHBIM U IENIBIM IOKa3zaTesieM, rpaduk
KOpHS N-0if CTENeHN KaK (DYHKIIMH OOPaTHOM CTENECHH C HATYPabHBIM TOKa3aTelieM;

OTICpUPOBATh TMOHATHSIMH: JIMHEHHAs, KBagpaTU4HAs W JPOOHO-TUHEHHAs (QYHKIIHUH,
BBITIOJTHATH DJIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE UX TPa(UKOB;

CBOOOJHO OIEPUPOBATH MOHATHSIMHM: TOKa3aTelbHAs U JiorapudMudeckas (yHKIHH, WX
CBOMCTBaA M I'paUKH, UCIOJIL30BATh UX I'Ppa(UKH TS pEIICHUS YpaBHECHUMH;

CBOOOJHO OIEPHPOBATH TOHATHUSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH, OTIPEJICIICHHE
TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOTO apTyMEHTa;

WCIIONb30BaTh Tpaduku (GYHKIUN I UCCIIENOBAaHUS IMPOIIECCOB U 3aBHUCHUMOCTEH MpHU
pelieHuu 3a1a4d 13 APYrux y4eOHBIX MPEIMETOB M PEabHOM KU3HU, BBIpaXaTh (hopmyramu
3aBUCUMOCTH MEXY BETUYMHAMU;

Havyana maTeMaTH4ecKoro anajmsa:

CBOOOJIHO OTEpUPOBATh TMOHATHSAMHU: apu(METUUECKass U TeoMeTpHYecKas Mporpeccus,
0ecKOHEYHO yObIBaroIlasi FreOMETpHUecKas MpOrpeccusi, JIMHEHHBIN 1 SKCIIOHEHIIMABHBIN POCT,
(hopmyra CIIOKHBIX MPOIIEHTOB, UMETh MPEJICTABIICHUE O KOHCTAHTE;

WCIIOJIb30BaTh MPOTPECCUU TS PEIIEHUS PeaTbHBIX 3aa4 MPUKIATHOTO XapaKTepa,

CBOOOJIHO  OMEpUpPOBATh TOHATHUSAMHU:  IIOCIEIOBATEILHOCTh, CIOCOOBI  3a/JaHUs
MOCJIEI0BATEILHOCTEH, MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIIEI0BATEILHOCTH, TIOHUMATh OCHOBBI
3apO’KJICHUS] MaTEeMaTUYECKOT0 aHajIn3a Kak aHaiu3a 0ECKOHEYHO MaJblX;

CBOOOJIHO OTIEPHPOBATH MOHATHUSIMH: HEMPEPHIBHbIE (DYHKIIMH, TOYKH pa3pbiBa rpaduka
($hyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

CBOOOZHO ONEpUPOBATH MOHITHEM: (YHKIUS, HENpephlBHAs Ha OTpe3Ke, MPUMEHSTH
CBOMCTBA HEMPEPHIBHBIX QYHKITUN JUTsl pEeIICHUS 3a/1a4;

CBOOOJHO ONEpUpOBaTh TOHATUSAMU: TI€pBas U BTOpas MPOU3BOJHBIE (QYHKIUH,
KacaresbHas K Tpaduky QyHKIUH;

BBIYHCIISITH POU3BOJIHBIE CYMMBI, IPOU3BEICHH S, YACTHOTO U KOMITO3UIIUH JBYX (DYHKIIUH,
3HATh MMPOU3BOJIHBIC ANEMEHTAPHBIX (PYHKIINA;

HCI0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI MPOU3BOIHOM /7S pElIeHUs 3a/1a4.

MHokecTBa M JIOTHKA:

CBOOOHO OMEpUPOBATH MOHATUAMU: MHOXKECTBO, OTIEpAIllUU HaJl MHOKECTBAMU;

HCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JUIsi ONMHCAHUS PeabHBIX MPOLIECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB;

CBOOOZHO OMNEpPUpPOBATh MOHATUSIMU: OIpEAeTCHUE, Teopema, ypaBHEHHE-CIIEACTBHE,
CBOMCTBO MAaTeMaTH4YeCKOro OOBEKTa, JI0Ka3aTelNbCTBO, PABHOCUJIIbHBIE YpaBHEHUA W
HEPaBEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydaroluiicsi MOJIYYHUT CIEIYIOIIME MpeIMETHbIC
pe3ynbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOTo Kypca «Anredpa M Havana
MaTeMaTHYECKOTO aHAJIN3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJHO OINEpPUPOBaTH TMOHATHSAMHU: HATypalbHOE M 1EJ0€ YHCIO, MHOXECTBA
HaTypaJbHBIX U IEJIBIX YUCEIN, UCIOJIb30BaTh MPU3HAKU AenuMocTu uensix uncen, HOJ[ u HOK
HaTypaJbHbIX YUCEN IJIs PEIIeHUs 3a]1a4, IPUMEHATh alroput™ EBknnaa;

CBOOOHO OMEPHPOBATH MOHSATHEM OCTAaTKa MO MOJIYIII0, 3alMChIBATh HATYypalIbHBIE YUCIIA B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,



cBOOOJTHO ONEpUPOBATH MOHSATHIMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
YHCe, MPEICTABIIATh KOMIUICKCHBIC YHCIIa B aJlreOpandeckoil M1 TPUTOHOMETPUYECKoi dopme,
BBITIOJIHAT apu(METHUECKHIE OTIepalii ¢ HUMHU B N300paXkaTh Ha KOOPIUHATHON TIOCKOCTH.

YpaBHeHUs] 4 HEPABEHCTBA:

cBOOOJTHO ~ OMEpHpOBaTh  TMOHATHAMHU:  HPpPAllMOHANbHBIC,  TIOKa3aTeNbHBIE U
norapu(pMUYECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C MOMOIIBIO PABHOCHIIBHBIX NIEPEX0I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEelIeHHH TPUTOHOMETPUIECKOTO YPaBHEHHUS;

cBOOOJTHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, MPHUMEHSTH
HE00X0IuMBbIe (DOPMYITBI ISl PEIIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABCHCTB;

cBOOOJTHO OTMEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI M CHCTEMBI-CIIEJICTBHS, HAXOIUTh PEIICHUSI CUCTEMBI H COBOKYITHOCTEH
paIMOHATIBHBIX, HWPPAIMOHATBHBIX, TIOKA3aTeIbHBIX W JIOTapU(PMHUYECKUX YpaBHEHUH W
HEPaBEHCTB;

pemaTh paluoOHANbHBIC, HWpPpAIMOHAJIBHBIE, IIOKa3aTeNbHbIE, JOTapu(pMHUYECKHe U
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, COACPIKAIINE MOIYIIH U TTapaMeTphI;

MPUMEHSTH TpauIecKue METO Il JIJISl peIICHHs ypaBHEHUI 1 HEPAaBEHCTB, a TAKKe 3aj1ad C
napamMeTpamu;

MOJICTUPOBATh pEaJbHBIE CHUTYyallMM Ha SI3bIKE aireOpbl, COCTABJIATh BBIPAKCHUS,
YpaBHEHHsI, HEPABEHCTBA M UX CHCTEMBI 110 YCIIOBHIO 33]1auH, HCCIIE0BAThH MIOCTPOCHHBIE MOICIH
C MCIIOJIb30BAaHHUEM arapara anreOpbl, HHTePIPETHPOBATh TIOJTYYCHHBIA PE3yIIbTaT.

DyHKIUUHN U TPaQUKH:

CTPOUTH Ipa@UKU KOMIO3UIMU (QYHKIUI C MOMOUIBIO 3JIEMEHTApPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIUA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAUHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHSAMU: TPAPUKHA TPUTOHOMETPHUUCCKUX (PYHKITUH;

MPUMEHATh PYHKUIUHU I MOJAETUPOBAHUS U HUCCIIEIOBAHUS pPeaTbHBIX MPOLIECCOB.

Hauyajna maTeMaTH4eCKOro aHaJIM3a:

HCIOJIb30BaTh TMPOU3BOJHYIO Uil HCcleAoBaHHUS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEEe U HAaUMEHbIlIee 3HaYeHHs (DYHKIIUU HEMPEPHIBHOM HA OTPE3KE;

WCIO0JIb30BaTh MPOU3BOAHYIO NIl HAXOXKJICHHS HAWIYYLIEro pelIeHHs B MPUKIAIHBIX, B
TOM YHCJIE COLUATbHO-DKOHOMUYECKHX, 3ajadax, AJs ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mpolecca, 3a1aHHOT0 GopMYII0i Uitk rpaduKoM;

CBOOOJHO OTIEPUPOBATH MOHATHAMU: IEPBOOOpA3HAsL, ONPEACIEHHBIN UHTETpall, HAXOAUTh
epBoOOpa3HbIe DIEMEHTAPHBIX (YHKIMI M BBIYHCIATH HHTErpan mo ¢opmyne HproToHa-
JleliOnuma;

HaXOJUTh IUIOMAAN MIIOCKUX (GUTYp U 0OBEMBI TEN C MMOMOIIBIO HHTETpala;

MMETh MPEJICTAaBJICHHE O MAaTEeMaTHYeCKOM MOJICJIUPOBAHUHM HA TMPUMEPE COCTABICHHUS
mddepeHnanbHbIX ypaBHEHUH;

pemath NpUKIaJHbIE 33/1a4k, B TOM YHCIE COIMATbHO-2KOHOMUYECKOTO M (hPU3MUYECKOTO
XapakTepa, CpeICTBaMUd MaTeMaTHYEeCKOTO aHalln3a.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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cucreMaTrulanusa

3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 136 10 0
[TPOTPAMME

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMpoBEPsSIEMOro L
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHus
pe3yJabTara
1 Ywucia ¥ BLIYUCICHUS
11 OnepupoBaTh MOHSATHSIMHU: PAIMOHATBLHOE W JICHCTBUTEIHLHOE YHCIIO,
' OOBIKHOBEHHAS M ICCATHYHAS JIPOOb, TPOLICHTHI
12 BreimonHsaTe  apudMeTrnueckwe  Oonepanmdd  C  PalHMOHAIBHBIMH U
' JIENCTBUTEIHHBIMU YUCIIAMU
13 BreimonHsaTe  npuOMMKEHHBIE — BBIYMCICHHUS,  MCIOJB3YS — TpaBHiIa
' OKPYIJICHHMS, JeJIaTh MPUKHUIKY U OIICHKY pe3yJIbTaTa BHIYUCICHHI
OnepupoBaTh MOHATHSAMH: CTEMEHb C LIEJIBIM MOKa3aTelIeM, CTaHAapTHas
14 (dopma 3anucu IEWCTBUTEIIBHOTO YKCIIa, KOPEHb HATypalbHOUN CTEIICHU;

HCIIOJIb30BATh ITOAXOIAIIYHO (1)OpMy 3aliucu ﬂeﬁCTBHTeHLHLIX YUCCII AJIA
PCUICHHA IIPAKTUYCCKUX 3a/1a4 U MPCACTABICHHA JaHHBIX

OnepupoBaTh MOHATUSIMH: CUHYC, KOCHHYC U TAHTE€HC MPOHU3BOJILHOTO
1.5 yria; HCIOJb30BaTh 3allCh MPOM3BOJBHOTO yria uepe3 oOpaTHbIC
TPUTOHOMETpHUUYECKUE (YHKIIHH

2 ypaBHeHI/IH 1 HEpPABCHCTBA

OHepI/IpOBaTL MOHATHUAMU: TOXKIACCTBO, YPABHCHUC, HCPABCHCTBO, LICJIOC,
2.1 palluoOHAaJIbHOC, HPppauOHAIIBHOC YpaBHCHHC, HEPaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHHUC

BbimonHATe 1peoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPRKEHUH H

2.2

pematb TPUTrOHOMETPHUICCKUC YPABHCHUA

BrinoaHsaTh HpeO6p330BaHI/I}I HCJIBIX, pallUOHAJIBHBIX U UPpPAllUOHAJIBHBIX
2.3 BLIpa)KeHI/Iﬁ U pellaTb OCHOBHBIC THUIIBI NECJbIX, PAIUOHAJIBHBIX U

HppaluOHAIIBHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB




[IpuMeHATh ypaBHEHMS M HEPABEHCTBA JUIS PELICHUS MaTeMaTHYECKUX

24 3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JacTel HayKH U peallbHOM KHU3HU
MoenupoBaTh pealibHble CUTYyallud Ha SI3bIKE aureOpbl, COCTaBJIATH
2.5 BBIPA)KEHUS, YPABHEHHUS, HEPABEHCTBA 110 YCIIOBUIO 33J1a4M, UCCIIEOBATh
IIOCTPOEHHBIE MOJIENIN C UCIOJIb30BAHUEM arliapara aareopbl
3 OyHKIMH U TpapuKH
OnepupoBaTh MOHATUSAMH: (YHKIHA, CIOCOOBI 3amaHus  (QyHKIHH,
3.1 o0nacTe oOmpeneNneHusi W MHOXECTBO 3HAYEHUH (YHKIUH, Tpaduk
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
3. OnepupoBaTh MNOHATHSAMH: UYETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (YHKIMM, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelIEHUs] ypaBHEHUI
3.4 Crpoutrb u uutaTh rpaduKkyd JMHEWHON (QYHKUMH, KBaJIpaTUYHOU
' (yHKIMM, CTENIEHHOW (PYHKIIMU C LIEJIBIM IT0Ka3aTeaeM
Ucnonb3oBate rpaguku GyHKOUE A8 HCClIETOBAaHUS IPOLECCOB U
35 3aBUCHUMOCTEH MpH pEUIeHUH 33Jay W3 APYruX Y4eOHBbIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaThb (QOpPMYIaMH 3aBUCUMOCTH  MEXIY
BEJTMYMHAMHU
4 Havanma maTemaTnueckoro aHaimsa
41 OmnepupoBaTh MNOHATHSMHU: IOCIEAOBATEILHOCTb, apupMeTndeckas Hu
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh HOHATHAMU: OECKOHEUHO YOBIBarollasi reoMeTpudeckas
4.2 nporpeccusi, CcyMma OECKOHEYHO  YOBIBAIOIICH  TeOMETPHUYECKOM
IIporpeccun
4.3 3ajaBaTh MOCIEI0BATEIbHOCTH PA3JIMYHBIMU CIIOCOOAMHU
44 Hcnonp30Bark CBOMCTBA IOCIENOBAaTENBHOCTEM U IMPOrpeccUil  Uis
' pelleHus peabHbIX 33aau IPUKIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPALIUU HAJl MHOKECTBaAMHU
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar i  ONUCaHHS
5.2 peabHBIX IPOLIECCOB U ABJICHUH, IPU PEILICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX
IIPEIMETOB
5.3 OnepupoBaTb  MOHATUAMHU:  OINpEJEIEHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBEPsSIEeMOro

pe3yJabTara

o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus




Yucna ¥ BEIYMCIIEHUSA

OniepupoBaTh MOHATUSIMH: HATypalbHOE, IIEJI0€ YUCIIO; HCIOJIH30BATh

1.1 MPU3HAKU JCIIMMOCTH LENBIX YHCEN, PA3JIOKECHHUE YHUCIa Ha TMPOCTHIC
MHO>KMTEJH JUIsl pElIeHUs 3a]1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIILHBIM [10Ka3aTEIEM
13 OnepupoBaTh MOHATUSAMHE: JIOTApUPM UYHCIIA, IECITUIHBIE U HATypaJIbHBIC
' siorapu(Mbl
2 VYpaBHEHMS 1 HEPaBEHCTBA
[IpumensaTs cBoiicTBa cCTeNeHHW Ui NPeoOpa3oBaHUSl BbIPAKEHUI,
2.1 OTepUpPOBaTh TMOHATUSAMU: MOKA3aTEIbHOE YpaBHEHUE M HEPABEHCTBO;
pelaTh OCHOBHBIE THITHI IOKA3aTENIbHBIX YPAaBHEHHI U HEPABEHCTB
BeImonHATE mpeoOpa3oBaHHUsS BBIPAKEHHN, COJEPKAIUX JIOTapU(MBL,
2.2 OTIEPHPOBATH MOHATHAMU: JIOTAPUPMHUECKOE YpaBHEHUE U HEPABEHCTBO;
peraTh OCHOBHBIE THITHI JIOTAPU(PMHUUECKUX YPABHEHNUH U HEPABEHCTB
2.3 HaxomuTh penieHus mpocTeHImX TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMU: CHCTEMA JIMHEHHBIX YPABHEHUH U €€ PEIICHHUE;
24 WCTIONb30BaTh ~ CHCTEMY JIMHEHHBIX  ypaBHEHWH  UIS  pEIICHHS
MPAKTUYECKUX 3219
95 HaxomuTe  pemieHuss  NOpPOCTEUIIMX CHUCTEM U COBOKYIHOCTEU
' paloOHaIbHBIX YPaBHEHUN U HEPABEHCTB
MonenpoBaTh peajbHble CHUTYyallUd Ha S3bIKE aireOpbl, COCTaBIAThH
2.6 BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA U CHCTEMBI MO YCIOBHUIO 3aJayu,
HCCIIEeI0BATh MOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHMEM arrapaTa ainreopsl
3 OyHKIUU U TpapuKu
OnepupoBaTh MOHATUSAMU: NEpUOAMYECKAs (QYHKUHUA, MPOMEXKYTKH
31 MOHOTOHHOCTH (YHKLHHU, TOYKU IKCTpeMyMma (pyHKuuu, Hanbosbliee U
' HauMeHbIlIee 3HaYeHHs (PYHKIIMM HA MPOMEXKYTKE; UCIIOIB30BaTh UX JJIS
ucciie[oBaHus QyHKINHU, 3aJaHHOU rpadukoM
OnepupoBaTh MOHATHAMHU: TpadUKH MOKa3aTeIbHON, TOTapu(PMUIECKON U
3.2 TPUTOHOMETpHUECKUX (DYHKUMN; H300pakaTh KX Ha KOOPAMHATHOM
IUIOCKOCTH U UCIIOJIb30BAaTh JJIsl PELICHUS] YPaBHEHH U HEPABEHCTB
N300paxkaTh HAa KOOPAMHATHOM IUIOCKOCTH TpapuKd  JTHUHEHHBIX
3.3 YpaBHEHUH W UCHOJb30BaTh HUX Ui PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUM
3.4 Hcnonb3oBate rpaduku GYHKIUN A1 HCCIeIOBaHMs IPOLECCOB U
' 3aBHCUMOCTEH U3 JPYruX y4yeOHbIX TUCIMITINH
4 Hauana MmaTemaTtuueckoro aHanmsa
OnepupoBaTh MOHATUAMHU: HENpepbIBHas (QYyHKIMS, NPOU3BOAHAsS
4.1 (yHKLIMU; HCIOJNB30BaTh TI'€OMETPUYECKUH U (U3HYECKUHA CMBICI

HpOPI3BO,Z[HOfI JUI PCIICHUSA 3a1a4




42 HaxomuTe  mpOW3BOJMHBIE  AIIEMEHTAPHBIX  (YHKUIUH,  BBIYUCIATDH
' MIPOU3BOIHBIE CYMMBI, IIPOU3BEICHHS], YACTHOTO (DYHKIIUI
Hcnonp3oBaTh MPOM3BOAHYIO IS MCCIENOBaHUSA  (DYHKIMM  Ha
4.3 MOHOTOHHOCTb U AKCTPEMYMBI, IPUMEHSTh PE3yJbTaThl UCCIEA0BAaHUS K
HOCTPOEHHIO TPahUKOB
44 Hcnonb30BaTh NPOU3BOAHYIO Ui HAXOXKJICHHS HAWJIYUYLIEro pPELIEHUs B
' IPUKIIAHBIX, B TOM YHCJIE COL[MAIbHO-?PKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTh MOHATUSAMH: I€pBOOOpa3Hasi M HMHTETpal; HNOHUMATH
' TeOMETPUIECKU M (PU3MUYECKHI CMBICT HHTETpajia
46 Haxomute mnepBooOpa3Hble 3JI€MEHTapHbIX  (DYHKIUN, BBIUUCIATH
' uHTerpan no gpopmyne Hetotona — Jleitbuuna
4.7 Pemats npukiaaHblie 3a1a4M, B TOM YUCIIE COLMATIbHO-3KOHOMHYECKOTO U
' (U3NYECKOro Xapakrepa, CpeICTBaMH MaTeMaTUYECKOT0 aHaIu3a

MNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yyiciia ¥ BEIYUCIIEHUS

1.1

Panuonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOHM, MPOIEHTHI,
OecKkOHEYHble  Mepuoguveckue  JpoOu.  Apudmeruyeckue  omnepanuu  C
paloHaIbHBIMU YHCIIaMH, MpeoOpa3oBaHUsl YHMCIOBBIX BbIpakeHUU. [Ipumenenue
npo0eil M IMPOLEHTOB JUIsl PELIEeHUs MPUKIATHBIX 33aad M3 Pa3IU4HbIX OTpaciei
3HAHUM U peaIbHOM KU3HU

1.2

HeiictButenpHple  4yucna.  PanuvoHanbHble U UppalMOHANIbHBIE  YHCTA.
Apudmernueckue omepanuud ¢ ACUCTBUTENbHBIMU unciaamu. [IpubnmxEHHbBIE
BBIYHCIICHUS, IPABUJIa OKPYTIICHUS, TPUKUAKA U OILICHKA Pe3y/IbTaTa BhIYUCICHHIMA

1.3

CreneHs c OCJIbIM IIOKa3aTCJIEM. CTaH,I[apTHaH Q)opMa 3aliCU JICHCTBUTEIHHOTO
yucia. Mcrnons3oBanue HOI[XOI[HH.IGIZ q)OpMBI 3alUCU JICHCTBUTEIBbHBIX YHUCEN JJIs
PCUICHHA IIPAKTUYCCKUX 3a/la4 U MPCACTABICHHA JaHHBIX

1.4

ApudpmeTnueckuil KOpeHb HaTypajdbHOU cTeneHu. [leiicTBus ¢ apupMeTHIECKUMU
KOPHSIMU HaTypaJlbHOM CTENeHU

1.5

CI/IHYC, KOCHMHYC W TaAHI'CHC 4YHCJIOBOTO aprymMcHTa. ApKCI/IHyc, APKKOCHUHYC,
APKTAHT'CHC YUCJIOBOI'O apryMCHTa

ypaBHeHI/IH 1 HECpPABCHCTBA

2.1

ToxaecTBa U TOXASCTBECHHbBIE Hp606p8.30BaHI/I$I




29 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYITBI
53 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meton
' HHTEPBAJIOB
2.4 | Pemenne HeNnbix U JpOOHO-paIMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
25 Pemrenne nppanMoHaIbHBIX YPABHEHUN U HEPAaBEHCTB
2.6 | PemeHne TPUTOHOMETPUYECKUX YpaBHEHHH
57 [IpumeHeHue ypaBHEHHI U HEPABEHCTB K PEILICHUIO0 MAaTEMaTUYECKUX 3a/1a4 U 3a/1a4
' U3 pa3IU4HbIX 00JacTel HAyKU U pealibHOM JKU3HU
3 OyHKIMU U TpaduKu
31 Oynkuus, cnocodsl 3amanust (yHkuuu. ['padux Pynkuuu. Bs3aumHo oOparHble
' GyHKIUH
39 OO6nacTh ompeneNneHnuss W MHOXECTBO 3HaueHWW ¢yHkuuu. Hynmum QyHkumm.
' [IpomexyTku 3HaKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKITMI
33 Crenennas GyHKIUS ¢ HATypaJbHBIM U IIEJIBIM TIoka3ateneM. E€ cBoiicTBa u rpaduxk.
' CpoiicTBa u rpaduK KOpHs N-0i CTENEeHH
3.4 TpuronomeTrpuueckasi OKpyXHOCTb, ONpPEJEICHNE TPUTOHOMETPUUECKUX (DYHKIUN
' YHCJIOBOTO apryMEHTa
4 Hagana maTemaTnueckoro aHaimsa
41 ITocnemoBaTenLHOCTH, CIOCOOBI 3aJaHHs MOCIEAOBATCALHOCTEH. MOHOTOHHBIE
' MOCJIEA0BATEIbHOCTH
Apugpmernueckass U TreoMeTpuuecKass Iporpeccud. beckoHedHo yObIBaromias
42 reomerpudeckass nporpeccus. CymMMa OECKOHEYHO YOBIBAIOIIEH IeOMETpUYECKOMN
' nporpeccun. Dopmyna CIIO0XKHBIX IPOLEHTOB. MCHoyib30BaHHME IPOrpeccuu UIs
pELIEeHNs pealIbHBIX 3aa4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoOKecTBO, omepanud Haja MHOXecTBamH. Jlumarpammbr Oitnepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOI'O ammnapara Ajis OIMCaHUs peajbHbIX
IIPOLIECCOB U ABJICHUH, IPU PEILICHUH 3a]1ad U3 APYrUX y4eOHBIX IPEIMETOB
5.2 | Ormpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
1 UYucna ¥ BBIYMCIEHUS
1.1 HarypanbHble u nensle uncina. IIpu3Haku 1e1MMOCTH LENbIX YHCET
1.2 Crenens ¢ palnoHaIBHBIM NOKa3areaeM. CBOMCTBA CTENIEHH
1.3 Jlorapudm uucna. /lecaTudynble U HATypaJIbHBIE JOTApHPMbI
2 YpaBHEHMS U HEPABEHCTBA




2.1

[IpeoOpazoBanue BBIpaKEHHA, COACPIKALINX JIOTAPU(MBI

[IpeoOpazoBanme BEIpAKEHUH, COACPKAMUX CTENICHH C PAIIMOHATBHBIM

2.2
[I0Ka3aTeaeM
2.3 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB
24 [Toxa3aTenbHBIC YypaBHEHHS 1 HEPABEHCTBA
25 Jlorapugmuueckue ypaBHEHHs 1 HEPaBEHCTBA
26 Cucrtembl JMHEHHBIX ypaBHEHHH. PemieHue NpuKIagHBIX 3a7a4 C [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
28 [IpumeHeHre ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHHIO MaTeMaTHYECKHUX
' 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTe HayKu U pealbHOM JKU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuonmueckue ¢QyHkuuu. [IpoMeKyTKM MOHOTOHHOCTH (DYHKILHUU.
3.1 MakcumMymbl 1 MUHUMYMbI (yHKiuu. HamGonbiiee W HauMeHblee 3HauY€HUE
(YHKIIUM HAa IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.3 [NToxa3zaTtenpHast u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKu
3.4 Wcnonb3oBanue rpadukoB GyHKINUN I peLICHHs] ypaBHEHUH U TMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB QyHKUMH Ui HUCCIENOBAaHUS  MPOLIECCOB H
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPH PEIICHUH 3aJad W3 JAPYTUX y4eOHBIX
MPEIMETOB U PeAIbHOM )KU3HU
4 Hayana maTemarnueckoro aHainsa
4.1 HenpepsiBabie pyHKIIIE. MeTOT MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM
43 [IpousBonHbie 3nMeMeHTapHbIX (GyHKIUNA. DOpMyIbl HAXOXKICHHUS MPOU3BOJIHOM
' CYMMBI, IPOU3BEJCHUS] U YACTHOTO (YHKIIHI
[IpumeHeHre TPOM3BOJHONW K HCCIENOBAHUIO (PYHKUMA HAa MOHOTOHHOCTh H
4.4 aKkcTpeMyMbl. HaxoskieHre HanOoIbIIero 1 HanMEHbIIEro 3HaYeHUs (PYHKIIMK Ha
OTpe3Ke
[IpumeHeHne MPON3BOAHOM ISl HAXOKICHUS HAWTy4Ilero perieH s B IPUKIaIHbIX
4.5 3aayax, A OMpeJeNieHUuss CKOPOCTH TMpoliecca, 3aJaHHOro (opmynoi wiu
rpaduxkom
4.6 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX
47 WnTterpan, ero reoMmeTpudeckuii 1 (pu3ndeckuil CMbICI. Brrancinenne uHTerpaa mno

¢dopmyne Hetorona — Jleiibnuna




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJIBbHOM MPOT'PAMMBI CPEJTHEI' O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoro
TpeOoOBaHUA

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJIbTATaM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o0uero
oOpa3zoBaHus

Brnanenne meromamMm 10Ka3aTENbCTB, AJITOPUTMAMH DPEIICHUS 3a7ad,
yMeHue (QOpMYIMpOBAaTh W OIMEPUPOBATH MOHATUSMH: OMpEIEICHUE,
akcuoma, TeopeMa, CIIEJICTBHE, CBOMCTBO, IpPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKHU; TPUMEHATDH UX; YMEHUE (DOPMYIUPOBAThH
o0paTHOE U MPOTUBOMOJIONKHOE YTBEPXKIACHHE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HUCMHOJIb30BaTh METOJI MaTeMaTH4ecKON WHAYKLUU;
OPOBOAMTH JOKAa3aTENbHbIE pACCYXACHUS TMpPH pEIIeHUHd 3ajad,
OIICHUBATh  JIOTMYECKYI0 MpPAaBWJIBHOCTh  PACCYKJICHUW; yMEHHUE
OTIEpUPOBATH MOHATHSIMH: MHOXECTBO, MOJMHOXECTBO, ONEpaluu Haj
MHOKECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar JJisl OMMCAaHUS PEAIbHBIX MPOIECCOB U ABJICHUM U MPH PEIICHUN
3a/a4, B TOM 4YHUCIE€ U3 JAPYruX Y4eOHBIX NPEIMETOB; YMEHHE
OTIepUpPOBaTh MOHATUAMHU: I'pad, CBA3HBIN Tpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaThb Fpa(bbl IIpH PCIICHUHU 3aaa4

YMmenue ONCpUPOBATh MOHATUAMU: HATYPAJIBHOC YHUCIIO, LEJIOC YHUCIIO,
CTCIICHDb C LECJIBIM IMOKAa3aTCIIEM, KOPCHb HaTypam,Hoﬁ CTCIICHHU, CTCIICHDb
C palluOHaJIbHBIM IIOKa3aTcjieMm, CTCIICHDb C JI€NCTBUTEIILHBIM
IIOKa3aTCJIiEM, J'IOl"apI/ICI)M qucia, CHUHYC, KOCHUHYC HU  TaAHTCHC
MNPOU3BOJIBHOT'O 4YHCJIa, OCTATOK II0 MOIAYJIIO, pallMOHAJIBHOC YHCIIO,

HppalOHAJIIbHOC qucio, MHOXXECTBaA HAaTypaJIbHBIX, O CibIX,




palMOHAIbHBIX, JICHCTBUTENIBHBIX 4YMCEJ; YMEHUE HCIOJb30BaTh
MPU3HAKH JIEJIMMOCTH, HAUMEHBIIUN OOIIMI JenuTeNh U HauMEHbIIee
oOmiee kpaTHOe, anroput™M EBKIHMIa MpH peleHun 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMU  MO3MLMOHHBIMU ~ CHUCTEMaMM  CUYHUCIICHUS;  YMEHHE
BBITIOJIHATh BBIUMCIICHUE 3HAYEHUN U NpeoOpa3oBaHUs BBIPAXKEHUM CO
CTETeHsIMU M JiorapudmMamu, mpeoOpa3oBaHusi IPOOHO-PATMOHATBHBIX
BBIPAKEHUM; YMEHHE OINEpUPOBATh HNOHSTUSMHU: IOCIEI0BATEIBHOCTD,
apupMeTHIeCcKas POTrpeccusi, FTeOMETPHYIECKast porpeccusi, 06CKOHEUHO
yObIBaromasi ~ reoMeTpudeckas  IMporpeccus; yMEHUEe  3a/]aBaThb
MOCJIE0BATEILHOCTH, B TOM YHUCIIE C IOMOIIbIO PEKYPPEHTHBIX (GOPMYIT;
YMEHME ONEepUPOBATH MOHSTUAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIIJIEKCHBIE YHCiIa, MOJyJb U apT'yMEHT KOMIUIEKCHOTO Yucia, popma
3aMmucy KOMILJIEKCHBIX 4Hcesl (reoMeTpudeckasi, TPUTOHOMETpUYecKas U
anreOpandeckas); yMeTh NPOHU3BOANTH apU(PMETHUYECKUE ICHCTBUS C
KOMILJIEKCHBIMM ~ YMCJIaMH; TPUBOJUTH TMPUMEPHI  HCIOIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATHAMM: MaTpuma 2x2 m 3x3,

OTIpENeNIUTENb MaTPUIIbl, TEOMETPUUECKUI CMBICI OTPEeTUTENS

YMeHue onepupoBaTh MOHATUSMU: pallOHANbHbBIE, HppallMOHAIbHBIE,
MoKa3aTebHble, CTENEHHbIE, JorapuMHuuecKue, TPUTOHOMETPUUECKHE
YpaBHEHUS U HEPaBEHCTBA, HUX CHCTEMbl; YMEHHE OINEpPUPOBATh
MOHATHSMH: TOXJIECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUe, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YpaBHEHUN U HEPABEHCTB, PABHOCHIBLHOCTD
ypaBHEHU, HEPAaBEHCTB U CHUCTEM; YMEHHE pelaTh YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMbl C TMOMOILIBIO PA3IMYHBIX NPUEMOB; peliaTh
ypaBHEHHUS, HEPABEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSThH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ui PELICHUS MaTeMaTUYeCKUX

3a/laq U 3aJia4 U3 pa3JInIHbIX o0Onacreit HAYyKU U peaHLHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMH: (QYHKIUS, YETHOCTh (DYHKIUH,
HEePUOJUYHOCTb (DYHKIUH, OIPAaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKLIUH, 3KCTpeMyM (PyHKIMM, HauOoJIbIIee M HAaUMEHbIIee 3HaYeHUs
(GyHKIMU Ha IPOMEXYTKE, HelIpepbIBHAs (DYHKIMS, aCUMIITOTHI rpaduka
¢yHKLUY, TIepBast U BTOpasi MPOU3BOAHAs (YHKI[MU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICIT MPOU3BOJHON, NepBOOOpa3Hasi, ONpeAeTIEHHBIH
UHTErpajl, yMEHHE HaXOJUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHHE
BBIYUCIIATh IIPOU3BOAHBIE CYMMBI, IIPOU3BEACHMS, YAaCTHOIO U

KOMMO3MLIMU (QYHKIMH, HaXOJAUTh YpaBHEHHE KacaTelbHOH K rpaduky




(GyHKIMU; yMEHHE HAXOAWUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIUI;
YMEHHUE HCII0JIb30BaTh MPOU3BOAHYIO Uil HWCCIEAOBAHUS (DYHKIIHIA,
HAXOJUTh HAWOOJbIINE M HAMMEHBIINME 3HAuYeHUS (PYHKIHUH;, CTPOUTH
rpadMKu MHOTOYJICHOB C HMCIOJIB30BAHMEM arlapara MaTeMaTHIeCKOTO
aHaIM3a; NPUMEHATH IPOU3BOAHYIO UL HAXOXKACHHMS HAWIy4lIEro
peuieHus B NPUKIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMHYECKUX W
(bu3NYeCKUX 3a/1a49ax; HAXOIUTh IUIOMIATU U 00BEMBI (PUTYp C TOMOIIBIO
WHTErpajla; MPUBOJIUTE MPUMEPBl MATEMATHYECKOTO MOJIECIMPOBAHUSA C

OMO1IbI0 U depeHINaTbHbIX YPaBHEHUN

YMeHue omnepupoBaTh MNOHATHSMM: Trpapuk (yHKIUM, oOpaTHas
GyHKIMSA, KOMOO3ULIMS (DyHKIUH, JTuHEHHas (QYHKIMs, KBaJpaTH4Has
GbyHKIMS, panuoHanbHas byHKIMS, CTETIIEHHAas GbyHKIMS,
TpUrOHOMETpUUecKne (QYHKIHH, OOpaTHble TPUTOHOMETPUUECKHE
GyHKIMM, TOKa3aTenbHas U Jiorapudmudeckas (yHKIUH; yMEHUE
CTpPOUTHh Tpa@UKH H3YyYEHHBIX (DYHKUMN, BBIMOJHATH MPeoOpa3oBaHUs
rpadukoB GYHKUUH, HCIOJIB30BaTh I'padUKH JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHUMOCTEH, NPU PELICHUN 3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB U
3aJa4d U3 peasbHOM *KU3HU; BbIpakaTh (POPMYIaMU 3aBUCUMOCTH MEXAY
BEJIMYMHAMM; UCII0JIb30BaTh CBOMCTBA U rpaduky PyHKIMH A7 peLeHUs
YpaBHEHMH, HEpPaBEHCTB M 3ajady C [apaMeTpaMu; H300paxarb Ha
KOOPJIMHATHOM IIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUH, HEPABEHCTB

H UX CUCTEM

VYmenune pfiiatb TEKCTOBBLIC 3aJja4yd pa3HbIX THIIOB (B TOM 4YHCIIC Ha
IIPOLCHTHI, JOJX U 4YaCTH, HA ABHUXKCHUC, pa60Ty, CTOUMOCTB TOBApPOB U
yCi1yr, HAaJIOTH, 3ala4n U3 obnactu YIIpaBJICHUA JIUYHBIMU U CeMEMHBIMU
(I)I/IHchaMI/I); COCTABJIAITh BBIPAKCHUS, YPABHCHUSA, HCPABCHCTBA U HUX
CUCTCMBI IIO0 YCIIOBHUIO 3aJavu, UCCICAOBATH IIOJYUCHHOC PCHICHUC U
OLCHUBATH HpaBI[OHOI[O6HOCTB pe3yIbTaTOB; YMCHUC MOACIUPOBATH
pCaJIbHbIC CHUTyallUW Ha SA3bIKEC MATCMATHKU; COCTABJIATH BBIPAKCHUS,
YpaBHCHHA, HCPABCHCTBA W HUX CHCTCMBI II0 YCIOBHUIO 3a4a4H,
HCCICA0BAaTh IIOCTPOCHHBLIC MOJCINW C HCIIOJB30BAHUCM aIlllapara

ayreOpbl, MHTEPIIPETUPOBATH MOJYYSHHBIH pe3ynbTaT

YMmenue ONICpUPOBATH MMOHATHUAMU: CPECAHEC apI/I(I)MeTI/I‘ICCKOG, MCIHaHa,
HauOOJIbIlIee U HAUMEHBIIICEe 3HA4YCHUM, padMax, JUCNICPCUA, CTAaHAAPTHOC
OTKJIOHCHHUEC YHUCJIOBOT'O Ha60pa; YMCHHEC U3BJICKATb, HHTCPIIPETUPOBATDH

nH(pOpMaIINIO, TPEICTABICHHYIO B Ta0IUIAX, HA TMarpaMMax, rpadukax,




OTPaKAIOIIYI0 CBOKMCTBA PEaIbHBIX MPOIECCOB U SBJICHUMN; TIPEACTABIATD
nHQOpPMALIMIO C TOMOIIBI0 TAa0NHWII W JUarpaMM; HCCIIEI0BATh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIE C MPUMEHEHUEM TpapuuecKuX
METOJIOB U JIEKTPOHHBIX CPEJICTB; TPAPUUECKH UCCIIET0BATH COBMECTHBIC
HAOJIOJIEHUSI C TIIOMOILBIO JAMAarpaMM pPAacCEeMBaHUS U  JIMHEHHOU

perpeccuun

YMeHHe OIepupoBaTh IOHATHSAMM: CIydalHBIA ONBIT M CIIy4alHOE
cOObITHE, BEpPOSITHOCTh CIIY4alHOIO COOBITHS; yYMEHUE BBIYUCIATH
BEPOSITHOCTh C MCIOJIb30BAaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(opMyIbl CIIOKEHHUS W YMHOXEHUSI BEpOSITHOCTEH, (hopMmylly MOIHOM
BEpOSITHOCTH, popmyny bepHyiin, koMOuHaTOpHbIE (HAKThl U (POPMYIIBI;
OIICHUBAaTh BEPOSITHOCTH PEANbHBIX COOBITUH; yMEHHE OIEpHUpPOBATh
MOHATUSMM: CilydyallHas BeJIMYMHA, paclpelesieHe BepOsSTHOCTEH,
MaTeMaTH4eCKoe OXKUIaHHWe, AMUCIEPCHs U CTaHJApTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (QYHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEPHOTO, II0KA3aTeIbHOTO U HOPMAJIbHOIO paclpe/eeHul;
YMEHHE HCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHPENEICHUN Ul
peleHus 3ajad; 3HAKOMCTBO C MOHATUSMH: 33aKOH OOJBIIMX YHUCEl,
METO/Ibl BBIOOPOUHBIX MCCIIEJOBAHUN; yYMEHHE NPUBOAUTH IPUMEPHI
MPOSIBICHUS 3aKOHA OOJBIIMX YUCEN B NPHUPOJIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONIEPUPOBATH MOHATUAMU: COUYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHMH, 4YUCIO NEepecTaHoBOK; OumHOM HeloTOHA; ymeHue
IPUMEHATb KOMOMHATOPHBIE (DAKThl U PACCYXKACHHUS AT pellieHUs 3a1a4;
OLICHUBATh BEPOSATHOCTH  DPEAIbHBIX  COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETTb M HHTEPIPETUPOBATH MOJTYUECHHBIN pe3ynbTat

YMeHue omnepupoBaTh MOHATUSIMH: TOYKa, NpsMas, IJIOCKOCTb,
OPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA yrja, I[UJIOCKUA yro,
NBYTPAHHBIA YrOJ, TPEXTPAaHHBIM yYroy, CKpElIMBaIOLIUECs TMpsAMBIE,
NapauieTbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yroi
MEXIY MPSAMBIMHU, YIOJl MEXAY HPSIMON M IJIOCKOCTBIO, YroJl MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 IUIOCKOCTH, PACCTOSIHUE MEXITY
NPSIMBIMH, PACCTOSIHUE MEXK]Y TUIOCKOCTAMH; YMEHHE HCIOJb30BaTh PH
pellieHrr 3a7ad u3ydeHHble (akThl U TEOPEMBI TUIAHUMETPHUH; YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaTeMaTHYEeCKUE MOJEIH C TMOMOUIIbI0 T€OMETPUUYECKUX MOHATUH U

BCJIMYWH, pCIIATh CBA3AHHLIC C HUMU NPAKTUYCCKHUC 3aJa9U
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YMeHue onepupoBaTh MOHATUSAMH: IJIOMAAL (GUTYpI, 00BEM (UTypHI,
MHOTOT'PaHHUK, PAaBUJIBHBII MHOTOTPAaHHUK, CEYCHHE MHOTOTPAHHUKA,
KyO, mapajuienenunen, npusMma, NupaMmpaa, Qurypa u IOBEPXHOCTh
BpaIlleHUs, IIMHIP, KOHYC, Iap, cdepa, IIomans cdepsl, IUIOMAab
MOBEPXHOCTH MHUPAMUIBI, MPHU3MBI, KOHYCa, IHIUHIApA, 00bEM Kyoa,
IPSMOYTOJIBHOTO Tapajulesienunesia, MUPaMUIbl, TPU3MBI, IMIMHIADPA,
KOHYycCa, Iapa, pa3BéPTKa MOBEPXHOCTH, CEYCHUsI KOHyCAa W LWIMHIPA,
HapajulellbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTH,
Kacaromascsi cgepsl, IINHAPA, KOHYCa; YMEHHE CTPOMTH CEUCHHE
MHOTOTpaHHHUKA, U300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpaIlleHHs, UX CEUYEHHS, B TOM YHUCIIE C TOMOIIBIO AIIEKTPOHHBIX CPEJCTB;
yMEHHUE NMPUMEHSATh CBOMCTBA T€OMETPHUYECKHX (PUTYpP, CAMOCTOSTEIHHO
(hopMyTHpOBaTh ONpECTCHHUS N3ydaeMbIX (UTyYp, BBIIBUTATH THIIOTE3BI
O CBOWMCTBax W MpHU3HAKaX T€OMETPUYECKUX (PUTyp, 0O00CHOBHIBATH WIIH
OTpOBepraTh MX; yMEHHE TMPOBOAWUTH KJIACCUPHUKAIHMIO QHUTYp TI0
pa3IMYHBIM TPU3HAKAM, BBITIOIHATE HEOOXOJMMBIE JIOTIOJHUTEILHBIC

MOCTPOCHHS
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YMeHne onepupoBaTh TMOHATHUSMH: JBWKEHHE B IPOCTPAHCTBE,
napajuIeNIbHBIA IEPEHOC, CHMMETPHUSI Ha IJIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TOA00US, TOM00HBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHBIE W TOJOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
UCKYCCTBE, APXUTEKTYpE; HCIIOJIB30BaTh T'€OMETPHUECKHE OTHOIICHHS
NPY PEIICHHUHN 32/1a9; HAXOAUTh T€OMETPUICCKUE BEIIMYUHBI (JUTHHA, YTOJI,
TUIOIaAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYrUX y4eOHBIX MPEIMETOB U
U3 pPEAITbHOW KM3HHM, YMEHHE BBIUUCIATH F€OMETPUYECKUAE BEIUYHHBI
(muHA, yroj, IMJomags, 00bEM, IJIOMIAh TOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIC (OPMYJIBI U METObI, B TOM YHMCIIE: IUIONIA/b TOBEPXHOCTH
UpaMHU/IbI, TIPU3MBI, KOHYCA, IIHJIMHIPA, IUIO0Maab cdepbl; 00bEM Kyoda,
IPSMOYTOJIBHOTO MapaUIeenueia, MUPAMHIIbI, [PU3MBI, IWIHHIPA,

KOHYCa, mapa; YMCHHUEC HAaXOAUTb OTHOIICHHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMmenue ONICpUPOBATH MOHATHAMU: MIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHCJIO, PA3JIOKCHHUE BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC TMPOU3BCACHHUE, BCKTOPHOC MPOU3ZBCACHUC, YIOJl MCKAY

BCKTOpaMH; YMCHUC HCIIOJIB30BATh BCKTOpHBIﬁ )51 KOOpI[HHaTHLIﬁ METO




g pCIICHUA TCOMCTPHUYCCKUX 3aJad MW 3aJad JApYrux y‘-Ie6HBIX

IpeaMETOB
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YMmenue BBIOMpATh NOAXOIAIIMHA METOA JJISi pELICHHWsS 3aJauu;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKH B W3Y4YCHUU IPUPOJIHBIX U
OOLIIECTBEHHBIX IPOLIECCOB M  SIBICHUH; yMEHHME paclo3HaBaThb
MIPOSIBJIEHUE 3aKOHOB MAaTE€MATHKH B HCKYCCTBE, YMEHHUE IIPUBOJIUTH
IIPUMEPBl  MAaTEMAaTUYECKUX OTKPBITMM POCCHMCKOM U  MHMPOBOH

MAaTeMaTH4E€CKON HAYKH

HNEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPSAEMbBIX HA EI'D I1O

MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucina ¥ BEIYMCIIEHUS

11 HarypasnbHble u nenble uncna. [[pu3Haku JeTMMOCTH IIENBIX YUCEN

19 Panvonansupie  uucna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, TIPOLIEHTHI,
' OCCKOHEYHBIC MTEPHONUECKHE IPOOH

13 ApubmMeTnuecknii KOpeHb HaTypaabHOM cTereHu. JlecTBus ¢ apuMeTHIecKuMu
' KOPHSAMH HATYPAJIbHOM CTENEHH

14 Crenenp ¢ uenbiM mokasareaeM. CTeneHb C pPalMOHAIBHBIM IIOKa3aTENEM.
' CBoiicTBa cTENEHU

15 CuHYC, KOCHMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHI'€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncia. JlecATHYHBIE U HATYPAIbHBIE JTOrapupMBbI

JleicTBUTENbHbIE YKCIa. ApU(PMETHYECKHE ONEPALMH C JEHCTBUTEIBHBIMU
1.7 ypciaamu. [IpuOIMKEHHBIE BBIYUCIIECHUS, ITPAaBUIA OKDYIJIEHHS, NPUKUIKA U
OLIEHKA PE3yJIbTaTa BHIYMCIICHUI

1.8 I[IpeoOpa3oBanue BEIPaKEHMUI

1.9 KoMrutekcHbIe unciia
2 VpaBHEHMS M HEPABEHCTBA

2.1 Llenbie ¥ IPOOHO-pALMOHAIBLHbIE YPABHEHHS

2.2 HppanuoHansHble YpaBHEHHsI

2.3 TpuUroHOMeTpHUYECKHE YPaBHEHHS
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[Toxa3zaTenbHbIC U JOTapUPMHUUECKIE YPABHEHUS

2.5 Lenbie U 1poOHO-paIIMOHATBHBIC HEPABEHCTBA
2.6 HppanmoHaisHbie HEpaBEHCTBA
2.7 [lokazarenbHble U JTOrapupMUUECKIe HEPAaBEHCTBA
2.8 Tpuronomerpuyeckne HepaBEHCTBA
2.9 CucremMbl U COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuia cucTeMsl JMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTpULIbI
3 OyHKIUH U TpapUKH
31 OyHkuus, cnocoObl 3ananus pyHkuuu. ['paduk dynkuuu. B3anmuHo oOparHble
. ¢byukiun. YerHble v Heu€THbIe QyHKUIMU. [lepuonuyeckue pyHKuun
Ob6nacTh ompeaeneHUs] U MHOXKECTBO 3HaueHUM QyHkuuu. Hymu dyHxoum.
3.9 [IpomexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKIIMH.
' MakcuMymMbl 1 MHUHHMYMBI QyHKIH. HamOonblee W HaumMeHbIIee 3HAUYCHHE
(YHKIIMY Ha TPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypaJIbHBIM M IICJIBIM TloKaszateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U Tpaduk KOPHS N-0i CTENEHN
3.4 Tpuronomerpuueckue QyHKINU, UX CBOMCTBA U IpaduKK
3.5 [TokazarenpHas u norapudmMudeckas QyHKIIMH, UX CBOUCTBA U rpaduKH
36 Touku paspeiBa. AcumntoTel TpadukoB ¢ynkumii. CBoiicTBa (YHKIUH,
' HENPEepbIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN
3.8 Apugpmernueckas u reomeTpudeckas nporpeccur. @opmyia Ci0kKHbBIX IPOLIEHTOB
4 Hauana maTemaruyeckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoAHbBIE 371€MEHTAPHBIX PYHKIUN
[IpuMeHeHre NPOU3BOAHOM K MCCIENOBAaHUIO (YHKUUH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HanOoIbIIero 1 HaMMEeHbIIEro 3HaueHus! GyHKIUU Ha
OTpe3Ke
4.3 I[TepBooOpasnas. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuy HaJ MHOKecTBaMHU. JluarpaMMsel Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmucarenbHast CTATUCTHKA




6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 Ceomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [TpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHUKH
7.4 Tena v MIOBEPXHOCTH BpaIICHHS
7.5 KoopanHaTsl 1 BEKTOPEI

YYEBHO-METOJNYECKOE OBECIEYEHUE OEPA30BATEJIBLHOTI'O
MPOLIECCA
OBSIBATEJILHBIE VUEBHBIE MATEPHAJIBI JJIS1 YUYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET







