AHHOTaNUs K padoyeil mporpamMMe 1o ajredpe ¥ Ha4yaJl MATEMAaTHYECKOI0 AaHAJIM3A
(yriy0J1éHHbIN YPOBEHBb)

Paboyas mporpamMma 1o npeamery «Anredpa ¥ Hadaisa MaTeMaTHYECKOTO aHaIH3a» s
oOyuarontuxcs 10-11 kimaccoB cocTaBi€Ha B COOTBETCTBHM CO CJIEAYIOIIMMH HOPMAaTHUBHBIMU
JTOKYMEHTaMHU:

- @®enepanpublil 3ak0H «O0 oOpazoBanuu B Poccuiickoin @eneparuu» ot 29.12.2012 r.
No 273-d3 (c MOCJIC Y IOITUMHU W3MEHECHUSIMHU u JOTIOJTHEHUSIMH )
- @enepanbHBI TOCYJApCTBEHHBIN  00pa30BaTENIbHBIA  CTaHJAPT OCHOBHOTO  OOILEro
obpazosanus (GI'OC O00);

- denepanpHas pabodasi mporpaMma CpeAaHero oOmiero oopa3oBaHHS MO MaTEMaTHKE
MPOQUIBHOTO YPOBHS;

- OCHOBHas 00Opa3zoBaTesbHas MporpamMma cpeanero oodmiero oopazoBanus OPI'OC-2021
MBOY «COII Ne2 ¢ xanerckuMM Kiaccamu», yTBEp)KIEHHas MpukazoM aupexkropa MBOY
«COII Neo2 ¢ kagerckumu kiaccamu» ot 31.08.2023r. Ne01-18/105;

- IoJIOKeHHMEe O pabodeld mporpaMMe Tenarora, peajiu3ylollero OCHOBHBIC
0011e00pa3oBaTeIbHBIC MPOTPAaMMBbl OCHOBHOTO 00IIero u cpemnero oobpaszopanus mo OI'OC
00O, yrBepxkaennoe mpukazom aupekropa MBOY «COI Ne2 ¢ kamerckumu KiaccamMu» OT
22.05.2023r. Ne01-18/64;

- TIOJIOKeHHe 0 (popMax, MEPUOTUIHOCTH M OPSIKE TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

U IpoMexyTouHo arrectanuu ooydaromuxcss MBOY «COII Ne 2 ¢ kageTCKUMH KJ1accaMu,

yTBepkAeHHOE npuka3zoM aupekropa MbOVY «COIIl Ne2 ¢ kageTckumu KiiaccaMmu» OT
22.05.2023r..Ne01-18/64;

Y4eOHO-METOIMYECKUN KOMILIEKC pa3padaThIiBaeTCsl.

VY4eOHbIil Kypc anreOpbl U Hadajl MaTEMAaTUYECKOTO aHajiu3a 3aKja/JbIBa€T OCHOBY IS
VCIICIITHOTO OBJIAJICHUS 3aKOHAMH (H3UKH, XUMHH, OHOJOTHH, TOHHMAaHHs OCHOBHBIX
TEH/ICHIINI pPa3BUTHS SKOHOMHUKM W OOIIECTBEHHOW >KHM3HH, ITO3BOJISIET OPHEHTHUPOBATHCS B
COBPEMEHHBIX IH(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOJIB30BaTh HMX JUIS
nanpHeimero oOpa3oBaHWs W B TOBCEIHEBHOW KWM3HHM. B TO Xe Bpems OBJIajJCHHE
aOCTpaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU ajareOpbl 1 MaTeMaTHYeCKOro aHajau3a
pa3BUBaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTb, JOKa3bIBaTh
YTBEPKIACHUS C MOMOIIBIO MHAYKIMKM U paccyXAaTh J€AyKTUBHO, UCIOJb30BaTh 00001IEHHE U
KOHKpEeTH3allilo, a0CTparupoBaHME U AaHAJOTUI0, (POPMHUpPYET KpeaTMBHOE W KPUTHYECKOE
MBIIIUICHHE.

B xoxe u3ydenus ydeOHOro Kypca «Aiurebpa U Hayajga MaTEMaTHYECKOIO aHalln3a»
oOyuarouiyecs: IOJIy4aloT HOBBIM OIBIT pelIeHUs MPUKIAJHBIX 3a]la4, CaMOCTOSITEIbHOTO
MOCTPOCHHSI MAaTEeMAaTHYECKHX MOJEJeH peaabHBIX CHTYyallud, WHTEPIPETANUU IOJTy4EeHHBIX
pElIeHU, 3HAKOMSTCS ¢ NMPUMEpaMU MAaTeMaTUYECKUX 3aKOHOMEPHOCTEHW B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIONIMMHCS MAaTEMAaTHIECKUMHU OTKPBITHSAMHU M UX aBTOPAMHU.

VY4eOuplli Kypc 00J1ala€T 3HAYUTEITBHBIM BOCIHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIH
peayiu3yeTcsi Kak uepe3 ydeOHbIM Marepuas, CHocoOCTBYIOUIUH (OPMHUPOBAHMIO HAYYHOI'O
MHUpPOBO33PEHUs, TaKk U 4epe3 crneuuduxky ydeOHOM  JesATeNbHOCTH, TpeOyromen
MPOJIOJDKUTENBHOM  KOHLIEHTPAllUM  BHUMAHUS, CAMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJY4YE€HHbIN pe3ysbTar.

B ocHoBe meronuku o0ydeHusi anredOpe W HayajgaM MaTE€MaTHYECKOIO aHallu3a JIEKHUT
JeSATeTbHOCTHBIN MPHHIIAT 00YIEHUSI.

Pa0ouas nporpamma BKJIIOYaeT TPHU pa3jeJia:

1. Conepxanue ydeOHOTO Kypca.

B cTpyktype yaeOHOTO Kypca «Anredpa U Hadajga MaTeMaTHIECKOTO aHAIIM3a) BBIJICIICHBI
CIIEYIOIIHNE COJEPKATEIbHO-METOMUECKUE JIMHUU: «Yucna U BbIUMCICHUSD, «DYHKIUU U
rpadukmn», «YpaBHEeHUs U HepaBeHCTBay, «Havana Mmarematudeckoro aHainsa», « MHOXecTBa U
Joruka». Bce OCHOBHBIE COJEpPKATEIbHO-METOAUUYECKUE JMHUM HM3y4alOTCs Ha IPOTSIKEHUU



JIBYX JIET OOy4eHHsI Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUs, €CTECTBEHHO IOTOJHSS APYT
Ipyra U TIOCTENEHHO HACHIIIASACh HOBBIMH TEeMaMH U pa3fenamu. [laHHBIN ydeOHBINH Kypc
SBJIIETCS WHTErPAaTUBHBIM, IIOCKOJIbKY OOBEAMHSET B ce0e CojAepKaHHE HECKOJIbKUX
MaTeMaTHYEeCKUX TUCIHUIUINH, TaKHMX Kak ainrebpa, TPUTOHOMETPHS, MaTEeMaTUYECKUM aHAIIN3,
TEOpUsI MHOXKECTB, MaTeMaruyeckas Jioruka u japyrue. Ilo mepe Toro kak oOydwaromuecs
OBJIaJIeBalOT BCE Oojiee IMIMPOKUM MaTeMaTHYEeCKUM amnmapaTroM, Y HHUX IOCIIE€JOBAaTEIbHO
dbopMUpYyeTCS U COBEpLICHCTBYETCSI YMEHHME CTPOUTh MaTeMaTHYECKYI0 MOJIeNb pPeajbHOU
CUTYyallM¥, TPUMEHSITh 3HAHUS, TOJYyYEHHBIE TMPHU HM3YYEHUHM YYEOHOTOo Kypca, JJI pelIeHUus
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOM 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.

CopepxarenpHo-MeToauueckass  JuHUS — «Yucina W BBIUMCIGHMS)  3aBeplIacT
(¢bopMHUpOBaHHE HABBIKOB HCIOJB30BAaHUS JIEHCTBUTENIBHBIX UYHCEN, KOTOpOe OBbLIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00mIero oopazoBanusa. Ha ypoBHe cpemHero ob6mero oOpa3zoBaHus ocoboe
BHUMaHUE yAeNnseTcss (OPpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIUMCICHUHN, BKIIOYAIONIUX B
ce0s MCMOJIb30BAHNE PA3UYHBIX (OPM 3alMCU YUCIA, YMEHHUE JIeNIaTh MPUKHUJKY, BBIITOJHATD
MPUOIMKEHHBIC BBIYMCIICHUS, OIIEHUBATh YHCIIOBBIE BRIpAXKEHUS, pab0TaTh C MAaTEMAaTHYECKUMH
KOHCTaHTaMH. 3HAKOMBIC OOYyJaloIMMCSI MHOXKECTBA HATypPaJbHBIX, IEJBIX, PAIIMOHAIBHBIX U
JNEHUCTBUTEIBHBIX YUCEN JOTIOMHSAIOTCS MHOXKXECTBOM KOMIUJIEKCHBIX YHCeN. B KaXaoMm M3 3ThUX
MHO>KECTB pacCMaTpUBAIOTCSI CBOMCTBEHHbIE €My ClIeU(PUUECKUE 3a/1a4il U OTepalluu: JIeIeHNe
Halesno, OIEpUpOBAaHUE OCTaTKaMU Ha MHOXKECTBE LENbIX 4YHCel, O0co0ble CBOMCTBa
palMoOHAIBHBIX U MPPAMOHATIBHBIX YHCEI, apu(PMETHUUECKUE OIEepalui, a TaKkKe H3BICUCHHUE
KOpDHS  HaTypaJbHOM  CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. bnaromaps
[IOCJIEIOBATEIbHOMY ~ PAacCIIMPEHHI0 Kpyra HCIOJb3yeMbIX 4YHCEel M 3HAaKOMCTBY C
BO3MOJKHOCTSIMH MX IPUMEHEHHS IS PEIICHUS Pa3InYHbIX 3a7a4 POPMUPYETCS TIPEICTABICHHE
0 €IMHCTBE MaTeMaTUKH KaK HayKHU U €€ POJIU B IOCTPOECHUHU MOJIENIeN pealbHOTO MHUPa, IIUPOKO
HCIIOJIB3YIOTCS 00001IeHNe U KOHKPETHU3aIHI.

Jlunus «YpaBHEHHS M HEPaBEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU Bcero oOydyeHus Ha
yYpOBHE cpenHero oomero oOpa3oBaHUs, INOCKOJIbKY B KaxjaoM paszzgene IIporpamMmbl
MPEyCMOTPEHO pElICHHE COOTBETCTBYIOIIUX 3a/ad. B pe3ynbrare oOydaroniyecst oBJ1aJeBalOT
pa3IMYHBIMU ~ METOJIaMU  PEUICHUS PalHMOHAIBHBIX, HPPANUOHAIBHBIX, IMOKa3aTeIbHBIX,
JTOTapu(PMUIECKUX W TPUTOHOMETPHUUECKUX YPaBHEHUM, HEPABEHCTB U CHUCTEM, a TAKKe 3ajad,
cojepkauux napaMmerpsl. llonydeHHble yMEHHS HIMPOKO HCIOJIb3YIOTCS MPHU HCCIEI0BaHUU
(YHKIIMNA C TOMOIIIBIO TTPOU3BOTHOM, TIPU PEUICHUH MPUKIIATHBIX 3a7a49 U 33]]a4 Ha HAXO0XKJICHHUE
HauOOJIBIINX ¥ HAMMEHBIINX 3HaueHu QyHKunu. JlaHHAs coaepKaTenbHas JIMHUS BKIIOYACT B
ceba Takxke (QOPMUPOBAHME YMEHHUMN BBINOJHATH pacuéThl Mo (opmynaM, npeoOpa3oBaHUs
palMOHAIBHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TaK)KE BBIPAKCHUH,
coJlepKaliux cTerneHu u Jjorapudmel. brarogaps usydeHuro anreOpanyueckoro marepuaia
MPOUCXOJUT  JajibHEHIIee pa3BUTHE AJITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIJICHUS
oOyJarormuxcsi, OpMHUPYIOTCS HaBBIKA JEAYKTHUBHBIX PACCYXJEHUU, pabOThl ¢ CUMBOJIbHBIMU
(dbopmamMu, MpecTaBiIeHHs] 3aKOHOMEPHOCTEN M 3aBUCHMOCTEHN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JUIsl PELLIEHUS TPAKTUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3aJ[a4, HarJI1JHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToauueckas JuHUS «DyHKIUU U rpa@UKU» TECHO NEpeIIeTaeTcs ¢
OPYTMMU  JIMHUSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcie  3a1aéT
[OCJIEIOBATENIbHOCTh ~ WM3Y4€HUs  Marepuana. l3yueHue cTemeHHOH, MOKa3aTeNIbHOM,
JTOTapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIHH, UX CBOMCTB M I'PaPUKOB, UCIOJB30BAHNE
GyHKUMA A9 pelIeHHs] 3aJad U3 JPYruxX Y4YeOHBIX MPEAMETOB M PEATbHOW JKH3HU TECHO
CBSI3aHO KaK C MaTEMaTHUYECKUM aHaJIM30M, TaK U C PELIEHUEM ypaBHEHUH U HepaBeHCTB. [lpu
3ToM OoJibllIOE BHHMaHHUE YyraensieTcss (GOPMUPOBAHMIO YMEHHUS BbIpakaThb (opmynamu
3aBUCUMOCTH MEXy Pa3IMYHBIMU BEJIIMUYMHAMHU, UCCIEAOBAThH MOJTYYCHHBIC (PYHKIIUU, CTPOUTH
ux rpaduku. Matepuan 3TOW coaepKaTeJIbHOW JIMHUM HalleJIeH Ha pa3BUTHE YMEHUH H
HaBBIKOB, IMO3BOJIIOMIMX BBIPAYKAaTh 3aBUCHMOCTH MEXIY BEIMYMHAMHU B Pa3IUuHON (opme:
QHATUTUYECKOHN, Trpadudeckod U CIOBeCHOM. Ero wu3ydeHwe CrnocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIIIEHUS, CHOCOOHOCTH K  OOOOImMIEHWI0O ¥  KOHKPETHU3AIWH,
HCIIOJIb30BAHNIO aHAJIOTUH.



CopepxarenpHas nuHus «Havaia maTeMaTHuecKkoro aHajin3a» IMO3BOJISIET CYIIECTBEHHO
pacIIupUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 3a/a4, JOCTYIMHbIX 00y4aromumcs,
TaK Kak y HUX MOSBJISIETCS BO3MOXHOCTb CTPOUTH IpadUKU CIOKHBIX (QYHKIUN, ONPEAEATh UX
HauOOJbIINE U HAUMEHBIINE 3HAUYEHUS, BBIUUCIATH IUIOMAa GUryp u oObEMbI Tell, HAaXOAUTh
CKOPOCTM U YCKOpeHMsI mpoueccoB. JlaHHas coaepxaTelibHas JIMHUS OTKPBIBA€T HOBbBIE
BO3MOXHOCTH IIOCTPOCHMSI MAaT€MAaTUYECKUX MOJIENed pealbHbIX CUTYyallMid, I103BOJISET
HaXOJUTh HaWjydlllee pEelIeHHEe B MPHUKIAJHBIX, B TOM YHCJIE COLMAIbHO-IKOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOIO aHajlu3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOrO, (hOPMANLHO-IOTHYECKOTO U KPEAaTUBHOTIO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacrno3HaBaTh IPOSBICHHUS 3aKOHOB MaTEMAaTHKU B HayKe, TEXHUKE U UcKyccTBe. O0yyaromuecs
Y3HAIOT O BBIJAIOUINXCS pe3ysIbTaTaxX, MOJYYEHHBIX B X0JI€ Pa3BUTHsI MaTEMAaTHKU KaK HAayKH, U
00 ux aBTOpax.

CopepxarenbHo-MeTOAMYECKass JIMHUA «MHOXKeCTBa W JIOTMKa» BKIOYaeT B cels
AJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTU4yecKoil JOruku. TeopeTHKO-MHOKECTBEHHBIE
MIPEJICTaBICHHS] IIPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKU W IpeajaraiT Haubosee
YHUBEPCAJIbHBIA S3bIK, OOBEIUHSIOUINI BCE pa3lesibl MaTeMaTUKU M €€ MPUJIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MAaTEMATUYECKUE AUCLUUILIMHBI U UX MPUIIOKEHUS B einHoe 1esnoe. [loatomy
BAKHO JIaThb BO3MOXXHOCTh OOydarolmeMycs I[OHMMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKU U HCIOJIb30BaThb €ro Uil BBIPAKEHUS CBOUX MbICiel. Jlpyrum
BAKHBIM MPU3HAKOM MaTEMaTUKU KaK HayKu clie[lyeT NpU3HaTh CBONCTBEHHYIO €l CTPOrocTb
00OCHOBaHMH M  CJI€IOBAaHUE ONpEACNEHHbIM IMpaBWJaM IOCTPOCHHUS  JOKa3aTeNIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTU4YeCKOM JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO
MBIILIEHUST 00y4YaroUIXCs, MO3BOJISET UM CTPOUTH CBOM PACCYXKICHHSI HA OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHUS.

B yuebHoM kypce «Auredpa M Hayanma MaTEeMaTHYECKOrO AaHalu3a» HPUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTH4YeCKOTO0  MOJEJIUPOBAHHUS, KOTOpble  IpU3BaHbl  CIHOCOOCTBOBATH
(OpMHUPOBAHHMIO HABBIKOB IMOCTPOEHUS MOJIENEH pealbHbIX CUTYyalUd, HCCIEJOBaHUS 3THUX
MoJeNell ¢ TOMOIIbIO amnmapara aiaredpbl M MaTeMaTUYeCKOTO aHalMu3a, HWHTepIpeTaluu
MOJIyYEHHBIX pe3ysibTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKJbli M3 pa3fesioB MPOrpaMMbI,
IIOCKOJIbKY BECh MaTepuaj y4yeOHOro Kypca IIHPOKO HCIONb3YeTCs Ui PEIICHUs MPUKIIAJIHbIX
3amady. llpu pemeHun peanbHBIX MPaKTUYECKMX 33Ja4  oOydaroliuecs pa3BUBAIOT
HaOJI0IaTeNIbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJb30BaTh
aHaJIornio, o0oOIIaTh M KOHKPETH3UpOBaTh Mpoliemy. JledareabHOCTh MO (OPMHUPOBAHUIO
HABbIKOB PEIICHUs IPUKIIAJHBIX 33]lad OpraHU3yeTcs B MPOIECCEe U3YYEHHUSI BCEX TeM y4eOHOro
Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHaIU3ay.

2.Ilnanupyemble NMpeAMETHbIE PE3yJIbTaThl U3yYEHUSI YU€OHOro Kypca Ha yriayOJIeHHOM
YpOBHE

K konmy oOyuenuss B 10 kjacceoOydarmMiics TMOTYyYUT CIEAYIONIUE TMPEIMETHBIE
pe3ynbTaThl MO OTIENbHBIM TeMaM paboueil mporpaMmbl ydyeOHOro Kypca «Auredpa U Haudaia
MaTeMaTHYECKOI0 aHAIHU3a:

UYmnca v BbIYUCICHUS:

CBOOOJHO ONEPUPOBATH MOHATUAMU: PALUOHAIBHOE YUCIIO, OECKOHEUHAs NEePUOIUUECcKast
npo0Ob, MPOLEHTHI, WPPALUOHAIBHOE YKCJIO, MHOKECTBA PALMOHAJIBHBIX U JEHCTBUTENIbHBIX
qucesl, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH APOOU U MPOLEHTHI JUIsl pelIeHHs MPUKIIAJAHbIX 3a/1a4 U3 pa3IudHbIX oTpaciei
3HaHUM U PEAIbHOM )KU3HH;

IMPUMEHATh NPUOIIKEHHBIE BBIUMCICHUS, MpaBUia OKPYIJICHUS, MPUKUAKY M OLEHKY
pe3yibTaTa BEIYMCIICHU;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTENEHb C LEJNbIM I[I0Ka3aTeleM, MCIOIb30BaTh
MOAXOAUIYI0 (OPMY 3aluCU JEUCTBUTEIBHBIX YHMCEN JJIs PELIEHUs MPAaKTUYECKUX 3a/1ad U
IIPE/ICTaBICHUS] TaHHBIX;

CBOOOHO ONEpPUPOBATH NOHIATUEM: APUPMETHUECKUN KOPEHb HaTypaJlbHOM CTEIEHH;

CBOOOHO ONEpPUPOBATH NOHATUEM: CTENEHb C PAllMOHAJIbHBIM MIOKA3aTENIEM;

CBOOOJHO ONEPUPOBATH IMOHATUSAMU: JorapudmM 4Yucia, NECSITHUYHbIE U HATypajibHbIE
JorapuQmsl;



CBOOOJHO ONEpUPOBATH MOHATUSMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHTE€HC YHCIOBOIO
aprymMeHTa;

ONIEPUPOBATH MTOHATHUAMMU: APKCUHYC, APKKOCUHYC U apPKTAaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHHUs] U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBaTH  MOHATUSIMHU:  TOXKIECTBO,  ypaBHEHUE,  HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCHIbHBIE HEPABEHCTBA,;

IMPUMEHATh Pa3IUYHbIE METOJbl PEIICHUs PpaAlMOHAIbHBIX M JPOOHO-pPAlMOHAIBHBIX
YpaBHEHUM, IPUMEHSITh METO/1 UHTEPBAJIOB JIJIsl PEILIEHHS] HEPAaBEHCTB;

CBOOOJHO ONEPUPOBATh MOHSITUSIMU: MHOTOUJIEH OT OJHOW MEPEMEHHOW, MHOTOYIEH C
uenbIMi - KodguIueHTaMy, KOPHH MHOTOYIEHa, IPUMEHATh JEJIEHUE MHOrodjeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMmy be3y u reopemy Buera ais pemienus 3anay;

CBOOOJHO ONEpUpOBaTh MNOHATHSIMM: CHUCTEMa JIMHEMHBIX YpaBHEHUW, Marpulia,
ONPEACIUTENb MATpPULl 2 X 2 W €ro reOMETPUYECKHU CMBICH, HCMOJIb30BAaTh CBOMCTBA
onpenenuTens 2 X 2 1y BBIYUCIEHUS €r0 3HAYEHHUs, IPUMEHATh ONPEACIUTENH I PEeUICHUs
CUCTEMBI JIMHEHHBIX YPaBHEHUM, MOJEIMPOBATh PEAJIbHBIE CUTyallUd C IOMOLIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHHM, MCCIEIOBATh IIOCTPOCHHBIE MOJEIN C T[OMOLIBI0 MaTpull |
OIIPENEIUTENEN, HHTEPIPETUPOBATH ITOJYYEHHBIN PE3yJIbTaT;

UCII0JIb30BaTh CBOMCTBA JIEUCTBUIN C KOPHSAMU JJIsi IPe0Opa30BaHus BIPAKECHHUIA;

BBIIIOJIHATh ~ MpeoOpa30BaHUsl UMCIOBBIX  BBIPAXKEHHM, COJEp)KallMX CTENEeHU C
palMOHAIBHBIM MOKA3aTEIEM;

UCIOJIb30BaTh  CBOMcTBa JjorapudmoB ans  npeoOpa3oBaHHsl — JOrapupMHUUECKUX
BBIPAKEHU;

CBOOOJHO  ONEpUPOBATh  MOHATHSAMM:  HppallMOHAlbHbIC,  TOKa3aTelIbHblE U
Jorapu(MUUecKue ypaBHEHMsI, HAXOJAUTh MX PEIIEHUS C MOMOILBI0O PAaBHOCHIIBHBIX IEPEX0J/I0B
WJIM OCYILECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYECKHE  (QOpMyabl I  HpeoOpa3oBaHMs
TPUTOHOMETPUYECKHUX BbIPAXKEHUI;

CBOOOJHO ONEpUPOBAaTh IOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, IPUMEHSThH
He00xo01uMble (OPMYIIBI 1JIs1 PELIEHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX YPAaBHEHMI;

MOJENIUPOBATh pEAlbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABJIATb BBbIPAXKECHUS,
YPAaBHEHUs, HEPABEHCTBA II0 YCJIOBHUIO 3aJaud, HWCCIEAOBATh IOCTPOEHHBIE MOJEIU C
HCI0JIb30BAaHUEM allapara anreopsl.

DOyHKIUHA U rpaGUKU:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: (PYHKIUS, CHOCOOBI 3aJaHUs (PYHKUMH, B3aUMHO
oOpaTHble (YHKUMH, KOMHIO3ULMS (QyHKIUH, rpa@uk (QYHKUMH, BBIIOJIHATH 3JEMEHTApHbIC
npeoOpa3oBaHusl rpa@UKOB PYHKLUA;

CBOOOJHO OIEpUPOBATh IMOHATUSMU: OOJACTh OMNpPEAEICHUS U MHOXKECTBO 3HAYCHHM
GbyHKIMY, HYTU QYHKIUH, TPOMEXYTKH 3HaKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh NOHATUAMU: YETHBbIE M HEYETHbIE (PYHKIMM, NEPUOTUYECKHE
(GYHKIMHM, OPOMEXKYTKM MOHOTOHHOCTM (DYHKUMHM, MAKCUMyMbl U MHUHUMYMbI (yHKUUU,
HauOoJIbIlIee U HAaUMEHbIlIee 3HaYeHHE PYHKLINN HA IPOMEXKYTKE;

CBOOOJHO ONEpUPOBaTh NOHATHUAMHU: CTEHEHHass (DYHKUIUS C HATYpaJbHBIM M LEJIbIM
nokasaresuem, rpaduk CTENEeHHON (PyHKIMU C HAaTypalbHBIM M LENbIM IOKazareiaeMm, rpaduk
KOPHS N-O CTeNeHH KakK (PyHKIMH 0OpaTHOM CTENEHH C HaTypaJIbHbIM MIOKAa3aTeNeM;

ONEepUPOBaTh MOHATUSAMM: JIMHEWHAs, KBaJgpaTW4yHass U JApOOHO-TUHEHHAs (QYHKLIHH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOEHUE UX TPadUKOB;

CBOOOJHO ONEpUPOBATH MOHATHSAMU: MOKa3aTesibHAs W jorapugmuueckas (QyHKUUHU, UX
CBOMCTBA U rpaUKH, UCIIOJIB30BATh UX IPaPUKHU IS PELICHUS YpaBHEHUI;

CBOOOJHO OIEpPUPOBATh MOHITUSIMU: TPUTOHOMETPUYECKAs] OKPY)KHOCTb, OIpPEJEICHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YHMCIOBOTO apryMEeHTa;

UCIO0JIb30BaTh rpadukyd (YHKUMHM A MCCIEI0BAaHUSA MPOLECCOB M 3aBUCUMOCTEN IpHU
pelIeHUH 3a/ad U3 JPYrux y4eOHBIX NMPEAMETOB U pealbHOM >KU3HH, BBIpAXKaTh (popmyrnaMu
3aBUCHUMOCTHU MEX]ly BETUUMHAMU;

Hayana maTteMaTH4ecKoro aHaJjmsa:



CBOOOJHO OINEpPUPOBATH MOHATUSAMU: apuPMeTHUYecKass U TreoMeTpudecKas Mporpeccus,
0eCKOHEYHO yObIBarollasi reoOMeTpUUecKasi porpeccus, JIMHEHHbIM U 3KCIIOHEHLIUAIbHBIN POCT,
(dbopMyia CI0KHBIX MPOIIEHTOB, UMETh MPEACTABICHIE O KOHCTAHTE;

HCIIOJIb30BATh MPOTPECCUN JUISl PELIEHUS peallbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATH IMOHATUSAMHU:  IIOCJIENOBATENBHOCTb, CIOCOOBI  33JaHUA
IIOCJIE0BATEIBHOCTEN, MOHOTOHHBIE U OIPAHMYEHHBIE [TOCIIEI0BATEIBHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUSI MAaTEMaTUYECKOTO aHaIM3a KaK aHajn3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHATUSMU: HENPEPBIBHbIE (YHKIIMH, TOYKU pa3pbiBa rpaduka
(GYHKIMH, aCUMIITOTHI Tpaduka QyHKIUY;

CBOOOJHO ONEpUPOBATH MOHATHEM: (YHKLHMS, HENpEepbIBHAsS Ha OTpE3Ke, MPUMEHSTbH
CBOMCTBA HENIPEPbIBHBIX QYHKIMH JUIsl pelIeHUs 3a/a4;

CBOOOJHO ONEpUpPOBaTh TMOHATHUSAMU: TepBas M BTOpas IPOU3BOJAHBIE (YHKIIHH,
KacaTtenbHasl K TpaduKy QyHKINH;

BBIYUCIIATh IPOU3BOJHBIE CYMMBI, INPOU3BEACHMS, YacCTHOTO M KOMIIO3MIUH JBYX
(GyHKIMH, 3HATh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

HCI0JIb30BAaTh F€OMETPUUECKUN U PUZNYECKUI CMBICI IPOU3BOIHOM /ISl pEeLIeHUS 3a1a4.

MHuo:xecTBa H JIOTHKA:

CBOOOJHO ONEpUPOBATh NOHATUSIMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMU;

HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisi ONMCAHUS PEAIBHBIX IPOLIECCOB
U SIBJICHUH, IPU pEIIeHUHU 3a/1a4 U3 IPYTUX y4eOHBIX PEAMETOB;

CBOOOJHO OIEPUPOBATh MOHITHUSIMH: OIpEIENIEHUEe, TEOopeMa, ypaBHEHHUE-CIEICTBUE,
CBOMCTBO MaTeMaTH4YecKOoro OObEeKTa, JI0Ka3aTeIbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABCHCTBA.

K xonny oOyuenuss Bll kiacceoOydaromuiics MOJYYUT CJEAYIOIIME IPEIMETHBIE
pe3ynbTaThl MO OTIENbHBIM TeMaM paboueil mporpamMmbl yuyeOHOro Kypca «Auredpa U Haudaia
MaTEeMaTH4ECKOTO aHAIU3a»:

Yucsia v BBIYUCICHUSA:

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: HATypaJbHOE U I€JIO€ YHUCIIO, MHOXECTBa
HATypaJIbHBIX U LEJIBIX YHUCEN, UCIO0JIb30BaTh MpU3HaKK AenumocTH 1ensix yucen, HOJ[ u HOK
HaTypaJbHBIX YMCEN IS PELICHUS 3a/1a4, IPUMEHITh AIrOpUT™M EBKInAa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTaTKa [0 MOJYJIIO, 3allMChIBATh HATypaJlbHbIE YUCIIA
B PAa3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh MOHITHUSIMHU: KOMIUIEKCHOE YHUCIO U MHOXECTBO KOMIUIEKCHBIX
qucesl, IPEICTaBIsATh KOMIUIEKCHbIE YUCIIa B aJireOpandyeckoil U TPUrOHOMETpUdeckoi (opme,
BBINIOJIHATH apU(PMeTUYECKUe Onepaly ¢ HUMHU U H300pa)kaTh Ha KOOPIMHATHON IJIOCKOCTH.

YpaBHeHHUs] U HEPABEHCTBA:

CBOOOJHO  OMNEpUPOBATh  MOHATHSAMM:  HppallMOHANbHbIE,  IOKa3aTelIbHblE U
Jorapu(pMUUecKre HepaBEeHCTBA, HAXOUTh UX PELIEHUS C IOMOIbIO PABHOCUIIBHBIX MIEPEX0/I0B;

OCYILIECTBIISATH OTOOP KOPHEW MPU PEIIeHUH TPUTOHOMETPUUYECKOTO YPABHEHHUS;

CBOOOJHO OINEPUPOBATH IOHATUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHSTH
He00xo1uMble (HOPMYIIbI 1711 PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO OINEPUPOBAThH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB,
PAaBHOCHJIBHBIE CHUCTEMBI U CHCTEMBI-CIIEACTBUS, HAXOIUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEMN
palMOHAJIbHBIX, HWPPALMOHAIBHBIX, IOKA3aTENbHBIX M JOrapu(@MHUUECKUX YpaBHEHUH H
HEPAaBEHCTB;

pelarth paluoOHalbHbIE, WppallMOHAIbHbIE, IIOKa3aTeJIbHbIE, JIOTapu(pMUUYECKHE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COAECPIKAIME MOAYIIH U IapAMETPHI;

MIPUMEHSTH TpaduyecKrue METOIbl JJIsl pElIeHHs] YpaBHEHUM U HEPABEHCTB, a TaKXkKe 3aja4
C IapameTpaMu;

MOJENUPOBATh pEAlbHbIE CHUTYallUd Ha S3bIKE aireOpbl, COCTABJIATb BBIPAXKECHUS,
YPAaBHEHUsI, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJa4M, HCCIEAOBATh ITOCTPOCHHBIE
MOJIEJIU C MCTIOJIb30BaHHUEM allllapara ajareOpbl, HHTEPIPETUPOBATH MOIYUEHHbBIN PE3YNbTaT.

DOyHKIUHA U TpagUKU:

CTPOUTH Irpa@UKU KOMMIO3UIMHU (DYHKIUH C IMOMOIIBIO JIEMEHTAPHOIO HCCIEIOBAaHUS U
CBOMCTB KOMIIO3UILIMHU JABYX (PYHKIIMIA;



CTPOUTH TEOMETpUUECKHEe O0O0pa3bl ypaBHEHWHA MW HEPABEHCTB HA KOOPJIWHATHOMN
TIJIOCKOCTH;

CBOOO/IHO OTIEPUPOBATH MOHATUAMHU: TPAPUKH TPUTOHOMETPUICCKUX (PYHKITUH;

MPUMEHSTH (PYHKITUU IS MOJICTTUPOBAHUS M HCCIICIOBAHUS PEATHHBIX ITPOILIECCOB.

Hayana maTeMaTH4ecKOro aHajm3a:

WCIIOJb30BaTh IPOU3BOJAHYIO JUIsI HWCCIENOBaHUA (YHKIMM HAa MOHOTOHHOCTh H
KCTPEMYMBI;

Haxo0JIUTh HaNOOJIbIIIEe U HAUMEHbBIIIEE 3HaUCHUS (YHKIIMN HETIPEPHIBHON HA OTPE3KE;

WCIIOJIb30BaTh MPOU3BOIHYIO ISl HAXOXKIACHUS HAWIYYIIErOo PEHICHUS B MPUKIAIHBIX, B
TOM YHUCJIE COIHAIBHO-dPKOHOMUYECKUX, 3aqavax, I OMpPENeJCHUs CKOPOCTH U YCKOPEHHS
npoiiecca, 3aJaHHOTO (GOPMYIION WK TPAPUKOM;

CBOOOJIHO OTIEPHPOBATH MOHITUSIMU: TIEPBOOOPA3HAS, ONPEACIEHHBIA HHTETPAJ, HAXOAUTh
epBOOOpa3HbIe dJEMEHTApPHBIX (YHKIMA W BBIUUCIATH HHTETpan mo (opmyne HrroToHa-
Jleiibnua;

HaxOJIUTh TUIOIIAIN TFIOCKUX PUTYP B OOBEMBI TEJT C TOMOIIBIO HHTETPaa;

MMETh TPEJICTABICHHE O MAaTeMaTHYECKOM MOJCITUPOBAHUU Ha TMPUMEPE COCTABICHUS
muddepeHInanTbHBIX YPAaBHCHHI;

pemaTh MPUKIAIHBIE 3a/1a4d, B TOM YHCJIE COIMATBbHO-YKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CPeACTBAMHA MAaTEMaTHIECKOTO aHaAIN3a.

3. Temaruueckoe miaHupoOBaHUE C yUETOM paboueil mporpaMMbl BOCIUTAHUS. 3/1€Ch
IIpe/ICTaBICHbl OCHOBHBIE BU/IbI YU€OHOM JIEATEIBHOCTH B MPOIIECCE OCBOCHUS Kypca
IIpeMeTa B CPEHEN IIKOJIE, @ TAKXKE yKa3aHO YHMCIIO 4acOB, OTBOJUMBIX HA U3y4YEHHE
Ka)JI0T0 pa3zjiesia IporpaMmsl y4eOHOTo Kypca.

Pabowas mporpamma mpezmonaraeT U3ydeHHe MaTepualia MpeaMeTa ITUCTaHIIMOHHO U
AMEKTPOHHO. JIJI1 3TOrO0 B TEMAaTHYECKOM IUIAHMPOBAHUM BBIIEJIEH Pa3Aei «ICKTPOHHBIC
(urdpoBbie) 0Opa3zoBaTEIIbHBIE PECYPCHI».

Ha wusydenme yueOHOTO Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO aHAIIN3ay
otBoauTCs 269 yacoB: B 10 kmacce — 136 gacoB (4 gaca B Henento), B 11 kmacce — 133 gacos (4
yaca B HEJIENIO).






