AHHOTAIIUSA K PABOYEA ITIPOT'PAMME

HaszBanue yuebHOro npeamera

Anrebpa 1 Hauana MaTEeMaTHYECKOTO aHAIIN3A,
10-11 xnacc, yriyOneHHbIH YPOBEHb

HopmaruBHas 6a3za

» ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-
®3 «O6 obpazoBanum B Poccuiickoit
denepanuny;

* npukaza Munnpocsenienus Poccuu ot
22.03.2021 Ne 115 «OG0 yTBepkaeHuu
[Topsinka opranu3ani U OCYLIECTBIICHUS
00pa30BaTeNbHON IEATETHBHOCTH 110 OCHOBHBIM
0011eo0pa3oBaTeIbHBIM ITPOrPaAMMaM —
00pa3oBaTeNbHBIM IMPOTrPaMMaM Ha4alIbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEITHETO
0011ero o0pa3oBaHUs;

* npukaza Munnpocsenienust Poccuu ot
18.05.2023 Ne 371 «O0 yTBepKAeHUU
dbenepanbHON 00pa30BATENBHON MPOTPAMMBI
cpeaHero oduiero oopazoBaHus (nanee —
®OIT CO0);

* yctaa MBOY «COILI Ne 60 um. repoes
Kypckoii GUTBbI»;

* [Iporpamma Bociutanust MBOY «Cpennsst
obmmeoOpazoBaTenbHas 1mKoia Ne60) uMeHu
repoeB Kypckoii OuTBbI»

* OJIOKEeHUsI 0 hopMax, NEPUOAUUHOCTH,
MOPSIIKE TEKYIIEro KOHTPOJIS YCIICBAaGMOCTH U
MIPOMEXKYTOYHOM aTTecTaluy 00y4yaronmxcs B
MBOY «COII Ne 60 um. repoeB Kypckoit
OUTBBI»;

e

[enpro peanu3anum OCHOBHOU
00pa30BaTeNbHON MIPOrPaMMBbI CPETHETO
o0uiero o0pa3oBaHus 10 y4eOHOMY IIPEIMETY
«Anrebpa 1 Hayaa MaTEMaTHYECKOTO
aHaJIM3a» SBJSIETCS] YCBOCHHE CO/IEPIKAHUS
yuebHoro npenMeta «Anredpa 1 Hadyasna
MaTEeMaTHUYECKOT0 aHaJIN3a» U IOCTHKEHUE
00yyaromyMHUCs pe3ybTaToOB U3yUeHUS B
COOTBETCTBUU C TPeOOBAaHUSIMH,
ycTaHoBlIeHHbIMU DeiepanbHbIM
rocy/1apCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM CPEIHEro o0IIero o0pa3oBaHus U
OCHOBHOI1 00pa30BaTeIbHON MPOrpaMMoit
cpeaHero o01iero o0pa3oBaHus
00pa3oBaTeIbHON OpraHu3aIliy.

3amaun

- CITOCOOCTBOBATh (POPMUPOBAHUIO
MPEJCTAaBICHUN 0 MaTeMaTUKE KaK
YHUBEPCAIbHOM SI3bIKE€ HaYKH, CPEACTBE
MOJIETTUPOBAHUS SIBJICHUM U MPOLECCOB, 00
HJIesIX U METOJIaX MaTeMaTHKH;




- pa3BUBATL JIOTHUYCCKOC MBIIIIJICHUC,
MPOCTPAaHCTBEHHOE BOOOpaKEHHE,
AJITOPUTMUYECKYIO KYIbTYpPY, KPUTUUYHOCTD
MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM ISt
00y4YeHHUS B BBICIICH HIKOJIE TIO
COOTBETCTBYIOIICH CIEIUATLHOCTH, B
Oyayuieit mpoecCHoHANBHON ASSITeTbHOCTH;
- OBJIAJICTh MATEMATHYCCKUMH 3HAHUSIMH U
YMCHUAMU, H€O6XO[[I/IMBIMI/I B HOBC@I[HCBHOﬁ
YKU3HH, JUT U3YYCHUS IIKOTbHBIX
CCTCCTBCHHO-HAYYHbIX NUCHUILJIMH Ha
npoUIBHOM YPOBHE, ISl IOy ICHHSI
o0pa3oBaHus B 00JaCTAX, TPEOYIOLINX
yrIIyOJIeHHONH MaTeMaTHYECKO# MOrOTOBKH;
- CI0COOCTBOBATH BOCITUTAHUIO KYJIBTYPHI
JMYHOCTU CPEICTBAMU MATEMAaTHUKH:
OTHOILIICHUEC K MaTEMATHUKE KAaK K 4aCTUu
00I1IeYeIIOBEYECKOI KYJIBTYPbI; 3HAKOMCTBO C
UCTOPHEH Pa3BUTHSI MATEMATHKH, SBOJIFOIIUCH
MaTEMAaTUYCCKUX I/I[[Gfl, IIOHHUMAaHHUCEC
3HAYUMOCTH MAaTEMATHKH Tl OOIIECTBEHHOTO
npoiecca.

O0beM 4acoB Ha peanu3aluio IPOrpaMMBl
0 TO/1aM 00yUYeHHUs

Ha u3yuenue anreOpsl u Havas
MaTeMaTHYeCKoro aHanu3a (yriayOaeHHbIH
ypoBeHb) oTBOUTCs 272 vaca: B 10 kacce —
136 gacoB (4 gaca B Heneno), B 11 kimacce —
136 yacoB (4 yaca B HEJIEIIO).

CDOpMLI KOHTPOJIs1 OCBOCHUA

10 xnacc
- Kontponsnsie padots! - 10
- [IpakTuyeckue pabotsl - 0
11 xmacc
- Kontponsnsie pabots! - 10
- [Ipaktryeckue padoter — 0

DeKTpoHHbIE 00pa30BaTeNbHbIE PECYPCHI

https://resh.edu.ru/subject/19
https://uchi.ru/teachers/lk
http://school-collection.edu.ru/
http://edu.ru



https://resh.edu.ru/subject/19/
https://uchi.ru/teachers/lk
http://edu.ru/

MYHHNIMITAJIBHOE BIOJUKETHOE OBIIIEOBPA3OBATEJIbHOE YUPEXXIEHUE
«CPEHAA OBILIEOBPA3OBATEJIBHA A HIKOJIA Ne60 UMEHU I'EPOEB KYPCKOU

BUTBbI»
[TPUHATA YTBEPXJIEHA
Pemiennem regarornueckoro COBeTa npukazom MBOY «COIINe 60
MBOY «COIILINe 60 um. repoes uM. repoeB Kypckoii OUTBBDY
Kypckoit OuTBBI» ot 30.08.2023 r. Ne 634 On1
ITpoToxon Nel ot 30.08.2023 r.
PABOYA ITPOI'PAMMA

no ajredpe U HadaJlaM MaTeMaTUYeCKOTO aHaIN3a
10-11 xmacchr
(yriyOsieHHBIN YPOBCHB)

CocraBuTenb:
3umuHa E.A.,
YYUTEIh MAaTEeMATHKH

Kypck — 2023



INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno anredpe ¥ HayallaM MaTeMaTUYECKOTO aHajau3a Ha YpPOBHE CPEAHEro OOIIero

o0Opa3oBaHus pazpaboTaHa Ha OCHOBE:

» GdenepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit denepanuny;

* npukaza Munnpocsenieans Poccun ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsiaka opranuzanuu
U OCYIIECTBICHHS OOpa30BaTEIbHOM [JEATEJIBHOCTH 110 OCHOBHBIM 00I€00pa30oBaTeIbHBIM
nporpamMMam — 00pa30BaTEbHBIM IPOrPaMMaM HayaJIbHOTO OOIIET0, OCHOBHOTO OOILETro M CPETHETO
o01rero oOpa3oBaHUs»;

» mpukaza MunmnpocBenieHuss Poccun ot 18.05.2023 Ne 371 «O6 yrtBepxkiaeHuu denepanbHOi
00pa3oBaTeILHOM IPOrPaMMBbI CpeIHero obIero oopasosanus» (xasee — @OIT COO);

 ycraBa MBOY «COLI Ne 60 um. repoeB Kypckoii OUTBbD»;

* [Iporpamma Bocnutanus MBOY «Cpennsis obuieobpazoBarenbHas mikoiaa Ne6() mmMeHH TepoeB
Kypckoit GUTBBI»

* MOJOXeHus o Qopmax, NEPUOAMYHOCTH, MOPSAIKE TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH H
IpOMeXyTouHOM aTTecTanuu o0yyaromuxcs B MBOY «COLI Ne 60 um. repoes Kypckoii OuTBbD».

Y4eOuslii kypc «Anredpa u Hayalla MAaTeMaTUYECKOTO aHAIM3ay SBJSETCS OTHUM U3 Haubolee
3HaYMMBIX B TpPOTpaMMe CpenHero oomero oOpa3oBaHUs, IOCKOJBKY, C OJHOW CTOPOHBI, OH
o0OecrieunBaeT MHCTPYMEHTAIbHYIO 0a3y /il M3yueHHUs BCEX ECTECTBEHHO-HAyUHBIX KypCOB, a C
JPyTOil CTOPOHBI, (POPMUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE OOYYaloIUXCcs Ha YPOBHE,
HEOOXOJUMOM JJisi OCBOCHHsI MH(POPMATHKH, OOIIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH U JIPYTHX
JTUCHIUTUIAH. B pamMkax 1aHHOTO yueOHOTO Kypca 00yJaroImurecs OBJIaIeBal0T YHUBEPCATLHBIM SI3BIKOM
COBPEMEHHOM HayKu, KOTopas GopMyIupyeT CBOU JOCTHUKEHHS B MaTeMaTH4eCKol (opMme.

VY4eOHblii Kypc anreOpbl W Hayal MaTEeMaTHMYECKOTO aHajiu3a 3aKJajJbIBacT OCHOBY JUIS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3MKH, XMMHUU, OUMOJIOTHUH, TOHUMAaHHUs OCHOBHBIX TECHJIICHIUI
pa3BUTHS DKOHOMHUKH W OOIIECTBEHHOW >KHM3HH, IO3BOJSET OPHUEHTHPOBATHCS B COBPEMEHHBIX
U(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO WCIIONb30BaTh UX i JAalbHEHIIEro
0o0pa3oBaHUs U B MOBCETHEBHON KU3HU. B TO ke Bpems oBiajeHne aOCTPAaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKIMSIMH alreOpbl U MaTeMaTHYeCKOro aHalli3a pPa3BUBACT YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh UCTUHHOCTb, JIOKA3bIBaTh YTBEPKACHUS C IMOMOIIBI0 UHIYKIMH U
paccyxaaTh JIeAyKTUBHO, HCIOJIb30BaTh 0000IIEHHE U KOHKPETH3alMio, a0CTparupoBaHUE H
aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xone wu3ydeHus yuyeOHOro kypca «Anredpa M Hayaja MaTEeMaTUYECKOrO aHaIu3a»
oOyuyaromyecs Moay4yaroT HOBBIN ONBIT PELIECHUS MPUKIIAJAHbBIX 33/1a4, CAMOCTOSITEILHOTO ITOCTPOESHHUSI
MaTEeMaTUYeCKUX MOJIeNIEH pealibHbIX CUTYyallui, UHTEPIIPETAlMHU MOJTYUYECHHBIX PEIICHH, 3HAKOMSATCSA
C pUMepaMu MaTeMaTUYEeCKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U UCKYCCTBE, C BBLAAIOIIMMHUCS
MaTeMaTHYECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.

VYyebHblli Kypc 00J1alaeT 3HAYUTEIHHBIM BOCHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIN
peanu3yercss Kak uepe3 YydeOHbI Marepuan, CIoCOOCTBYIOMIMKA (OPMHUPOBAHHUIO HAYyYHOTO
MHUPOBO33pEHUs, TaK U yepe3 crnernupuky ydeOHOU JesTeNbHOCTH, TpeOyIoLel MpoaoIKUTEIbHOM
KOHIEHTPAallU! BHUMAaHUs, CAMOCTOATEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBIN
pe3ynbTar.

B ocHoBe meronuku oOyueHHsl anreOpe M HayajgaM MaTeMaTH4YecKOro aHalu3a JIeKUT
JeSTEIIbHOCTHBIA IPUHLUIT O0yUEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hayasa MaTeMaTHYECKOTO aHAJIN3a» BbIJEIEHBI
CIIeTyIOIINE COepKaTeIbHO-METOANYeCKre TUHUN: «Hucna u BeraucieHus», « OyHKIUHN U rpaduKmy,
«YpaBHeHUsl U HEepaBeHCTBa», «Havaa maremaruyeckoro ananuza», «MHoxkecTBa U Joruka». Bee
OCHOBHBIE COZIepKATeIbHO-METOAMUECKIE JTMHUH U3y4YalOTCsl HAa IPOTSHKEHUH JIBYX JIET O0yueHus Ha
YpOBHE CpeaHero ooOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHAA APYr Jpyra MU MOCTENEHHO
HACBILIAsICh HOBBIMH TeMaMH M pasjenamu. JlaHHBIA y4eOHbIM Kypc SIBIS€TCSI MHTETPATHUBHBIM,
MIOCKOJIbBKY 00OBeMHSET B cebe CoAep)KaHue HECKOJIbKUX MaTeMaTHMYeCKHX JIUCIMILUIMH, TaKUX Kak



anredpa, TPUTOHOMETPHUSI, MATEMAaTUYECKUIl aHAJIU3, TEOPHs] MHOXKECTB, MaTeMaTUYeCKasl JIOTUKA U
npyrue. Ilo mepe Toro kak oOydaroliyecs OBJIAJeBAlOT BCE Oojiee MIMPOKUM MaTeMaTHUECKUM
anmapaTtoM, y HHUX IIOCIIEJOBaTeIbHO (QOPMHUPYETCSI M COBEPILIEHCTBYETCS YMEHHE CTPOUTH
MaTE€MaTU4YeCKyl0 MOJEIb PEaJbHON CUTYallUM, IIPUMEHATH 3HAHMS, IOJIYYEHHBIE IPHU HU3YYEHUU
y4eOHOro Kypca, JIJsi PelIeHUs CaMOCTOSTeNIbHO CPOpPMYJIMPOBAHHON MaTeMaTH4YeCKOH 3ajauu, a
3aTEM MHTEPIPETUPOBATL CBOM OTBET.

CopepxarenpHO-MeTOIUYECKas! JTMHUS «YuKcaa U BBIYMCICHUS) 3aBeplIacT (OpMUpOBaHUE
HaBBIKOB HCIIOJIb30BaHMS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO HAuaTO HAa YPOBHE OCHOBHOTO
obmero obpazoBanusi. Ha ypoBHe cpemHero oOimiero oOpa3oBaHUss 0CO00€ BHUMAaHHUE YJIEISCTCS
(OpMHPOBAHNIO HABBIKOB PAIMOHAIBHBIX BBIYMCICHUH, BKJIIOYAIONIMX B CE0S HCHOJIb30BAHUE
pa3IMyYHbIX POPM 3aIMCH YKCIIa, yMEHHE JIe]aTh IPUKUJIKY, BEITOIHATH IPUOIMKEHHBIEC BHIYUCIICHUS,
OLICHUBATh UHUCIIOBBIE BBIPAXKEHHS, pPadOTaTh C MATEeMATUYECKUMU KOHCTAHTaMU. 3HAKOMBIC
0o0y4JaromuMCcsi MHOXECTBA HATypalbHBIX, UENbIX, PAalUOHAIBHBIX M JCHCTBUTENBHBIX YHCEN
JIOTIOJIHAKOTCS. MHOKECTBOM KOMIUIEKCHBIX YHCEIl. B KaXXI0M M3 3THUX MHOXKECTB PACCMATPUBAIOTCS
CBOICTBEHHbIE eMy crienn(ruecKre 3aJaun U ONepalnu: AeJIeHue HalleJI0, OTIEPUPOBAHUE OCTATKaMHU
Ha MHOXXECTBE LEJNBIX YHCEI, OCOObIe CBOMCTBA pPALMOHAJIBHBIX W HUPPALMOHAIBHBIX YHCEN,
apuMeTHyecKrue OIrepaluu, a TaKKe H3BJICUCHUE KOPHSA HATypalbHOW CTENEHH HAa MHOXKECTBE
KOMIIIEKCHBIX 4Mcell. biraromaps mocieoBaTeIbHOMY PaCIIMPEHUIO0 KPyra UCHOJIb3yEMBIX YUCEN U
3HAKOMCTBY C BO3MOKHOCTSIMM HMX MPUMEHEHMS ISl PEUICHHUS pPa3IM4yHbIX 3a7ad (opmupyercs
IIPEICTABJIICHUE O €AVMHCTBE MATEMATHKU KaK HayKd M €€ pOJM B IIOCTPOCHHMM MOJEIEH peaabHOro
MUpa, HIIUPOKO UCIIONB3YIOTCS 0000IIEeHNEe U KOHKPETHU3AIIHSL.

JIunust «YpaBHEHUS U HEPABEHCTBA» pPealn3yeTcs Ha MPOTSKEHUU BCEro 00y4eHus Ha YpOBHE
cpenHero ooiero oopazoBaHusi, IOCKOIBKY B KaX10M pasaese [IporpaMmMel mpeycMOTpEeHO peleHue
COOTBETCTBYIOIIMX 3amady. B pesynprare oOywarommecss OBIAAEBAIOT PA3JIMYHBIMH METOJAMH
pellieHusT  PalMOHANbHBIX,  UPPALMOHANBHBIX,  [OKA3aTEeNbHBIX,  JIOTAapU(PMHUUYECKHX U
TPUTOHOMETPUYECKUX YPaBHEHUM, HEPABEHCTB U CUCTEM, a TAKXKE 3a7ad, COACPKALIUX MTapaMeTphl.
[TomydyeHHble yMEHUS IIMPOKO WCIONB3YIOTCS TMPU HUCCIECIOBAHUHM (PYHKIMH C T[OMOIIBIO
IPOM3BOJHON, MpPH PELICHUH NPUKIATHBIX 3aJad M 3aJad Ha HaXOXKJIEHUE HauOOJIbIIUX U
HAaUMEHBIINX 3HaueHuW QyHkuuu. JlaHHas cogepxaTenbHas JWHUS BKJIIOYaeT B cels Takxke
(dbopMUpOBaHHE YMEHHI BBINONHATH pPacd€Tbl Mo QopMmysaMm, Npeodpa3oBaHUs pallMOHAIbHbIX,
VPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAKXKE BBIPAKEHUH, COEPIKAINX CTENIEHU
u Jsorapupmbl. bmaronaps u3ydeHuro anreOpanyeckoro Marepuana IMPOMCXOJIUT JalibHeIIee
pa3sBUTHE AJITOPUTMHUUYECKOTO U AOCTPAKTHOTO MBIIIJICHUS O00YyYaroUIuXxcsi, (GOPMHUPYIOTCS HABBIKH
JNENYKTUBHBIX PAacCyXJI€HUH, pabOThl C CUMBOJIbHBIMH (hOpMaMH, MPEACTABIECHUSI 3aKOHOMEPHOCTEN
U 3aBHCHUMOCTEH B BHJI€ PABEHCTB U HepaBeHCTB. Ajiredpa npeiaraer 3h(heKTuBHbIE HHCTPYMEHTBI
JUISl penIeHus] IMPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJa4, HarJJHO JIEMOHCTPUPYET CBOH
BO3MO>KHOCTH KakK S13bIKa HAyKH.

CopepxarenpbHo-MeTonuyeckass JUHUS «DyHKIMM U TpaduKU» TECHO MEperuieTaeTcsi ¢
JPYTUMHU JUHUAMH Y4eOHOro Kypca, IOCKOJIbBKY B KaKOM-TO CMBbICIIE 33/1aéT MOCIe10BaTeIbHOCTh
u3ydeHus  Marepuana. M3yueHue  CTEmeHHOHM, TMOKa3aTeabHOM,  JorapupMuuecko U
TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOWCTB U rpauMKOB, UCIOJb30BaHUE (QYHKIMNA JUIS pELIeHUs
3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U peajlbHOW >KU3HM TECHO CBSI3aHO KAaK C MAaTeMaTHYECKUM
aHaJIM30M, TaK M C pelleHUeM ypaBHEHHMH M HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMAaHUE yAESeTCs
(GOpMHUPOBAHHIO YMEHHUS BBIpa)kaTh (POpMyJaMH 3aBHCHUMOCTH MEXJy pPa3jJU4YHBIMU BeIMYMHAMHU,
UCCIIEIOBATh MOJy4YeHHbIE (DYHKIMH, CTPOUTH UX rpaduku. MaTepuan 3Toi cojepKaTelnbHON JINHUH
HalleJIeH Ha pa3BUTHE YMEHHW W HAaBBIKOB, IO3BOJIIIOLIIMX BbIpAXaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pa3iMyHON (opMe: aHATUTHUECKOW, rpaduueckoil u cimoBecHoil. Ero msydenume
CIOCOOCTBYET PAa3BUTUIO AJITOPUTMUYECKOTO MBILIUIEHUS, CHOCOOHOCTH K OO0OOIIEHHIO H
KOHKPETHU3aIl1H, NCII0JIb30BAaHUIO aHAIOT .

CopepxarenpHast auHMS «Havama maTemMaTHueckoro aHaiu3a» I03BOJISIET CYIIECTBEHHO
pacuIMpuTh KPYyT Kak MaTeMaTUYeCKHX, TaK U MPUKJIAAHBIX 3a/1a4, JIOCTYITHBIX 00yJaloIMMcs, TaK KaK



y HUX HOSBJISIETCSI BO3MOXKHOCTh CTPOUTH I'pa(UKN CIOKHBIX (QYHKIHHA, ONPEACIATh NX HanOOJIbIINE
U HaAUMCHBIINWC 3HAYCHMA, BBIYHCIIATH ILIOIIAAU (I)Hryp n O6’béMBI TCJI, HAXOOUTHb CKOPOCTHU U
yCKOpeHHs mporeccoB. [lanHas copepskaTenbHas IMHUS OTKPBIBACT HOBBIE BO3MOKHOCTH ITOCTPOCHUS
MaTEMAaTUYCCKUX MOI[CJICﬁ PCAJIBbHBIX CI/ITyaI_[I/If/'I, IMMO3BOJCT HAXOAWUTH HAWJIYyUYlICC PCUHICHUC B
NPUKIAJHBIX, B TOM WYHCIE COLMUAIbHO-DKOHOMHYECKHX, 3a/adaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOT0 aHaJIM3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTrO, (OPMaTbHO-IOTUYECKOTO H
KPEaTHBHOT'O MBIIUICHHS, (POPMUPOBAHHUIO YMEHUH paclio3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTHKH
B HAYKEC, TCXHHUKEC U UCKYCCTBC. O6yanOH_II/IeC$I Y3HAIOT O BBLAAIOMIUXCA PE3YJIbTaTax, MOJYUCHHBIX B
XO/Ie pa3BUTH MaTEMaTUKU KaK HAyKH, U 00 UX aBTOpax.

COI[ep)KaTeJIbHO-MCTOI[I/I‘-IGCKaSI mmHuS « MHOKECTBA M JIOTHKA» BKIIIOYAcT B 06651 DJICMCHTHI
TEOPUU MHOXKECTB M MAaTeMaTHYECKOH JIOTMKH. TeopeTMKO-MHOXKECTBEHHBIC MpPEACTaBICHHUS
IMPOHU3BIBAKOT BCCh KYPC IIKOJIBHOM MaTeMaTHKH H npeajararoT HaH6onee yHHBepcaHBHBIfI SA3BIK,
OOBEIMHAIOMNI BCcE pa3fenbl MaTeMaTHKH W €€ NPWIOKCHWH, OHM CBS3BIBAIOT pa3HbIC
MAaTCMAaTUYCCKUEC JUCHUILIMHBI W HUX IMIPUJIOXKCHUA B CIAUHOC 1CIIOC. HO3TOMY BaXXHO JaTb
BO3MOXKHOCTh ~ OOydaroImemycsi IOHMMaTh TEOPETHKO-MHO)KECTBEHHBIH SI3BIK  COBPEMEHHOM
MAaTCMAaTUKHU U HUCIIOJIB30BaTh €ro 1JIs1 BBIPAKCHUSA CBOUX MBICIICH. I[pyrI/IM Ba’XHBIM IIPU3HAKOM
MaTeMaTUKU KaK HayKH CIEAyeT MPU3HATh CBOWCTBEHHYIO €i CTPOroCTh 0OOCHOBAHMIA U CIIEIOBaHHE
OHpeIleJIéHHI)IM [mpaBujiaM MMOCTPOCHUSA JOKA3aTCIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTUYECKOM
JOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUICHUS OOYYalOIIUXCs, MO3BOJISIET UM CTPOHUTH
CBOHM PACCYX/ICHHUS HA OCHOBE JIOTUYECKUX MPABUJI, (DOPMUPYET HABBIKH KPUTHUECKOTO MBILIICHHS.

B yuebHoM Kypce «AnreOpa W Havalla MaTeMaTH4YeCKOrO aHaM3a» MPUCYTCTBYIOT OCHOBBI
MAaTCMAaTUYCCKOTr0o MOJCIUPOBAHMA, KOTOPLIC IIPHU3BAHBI CII0COOCTBOBATH q)OpMI/IpOBaHI/IIO HaBBIKOB
IOCTPOCHHSI MOJIENEH pealIbHBIX CUTyalMd, MCCIEIOBAaHMS STHX MOZEJEH ¢ MOMOILIbIO ammapaTa
anreOpbl 1 MAaTEeMaTHYECKOTO aHAN3a, MHTEPIPETALUU MOJYUYCHHBIX pPe3yIbTaToB. Takue 3amaHus
BIUICTEHBI B KQX/BII U3 Pa3JIeNIOB IPOrPaMMBI, TOCKOJIBKY BECh MaTepuasl y4eOHOro Kypca HIMPOKO
HCIIOJIB3YCTCA JIA PCUHICHUA IMPUKIAAHBIX 3aldad. HpI/I pemiCHUN PCAJIBHBIX IMPAKTUYCCKHUX 3adad
oOydJarompecss  pa3BHBAIOT  HAONIONATEIBHOCTh,  yMEHHE  HaXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCHOIB30BATh AHAJOTHIO, O0OOOIIATh M  KOHKPETH3UPOBATH MPOOJIEMY.
JlesaTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHHUS MPUKJIAIHBIX 33]a4 OPraHU3yeTcsl B IpoIiecce
U3YYEHHUsI BCEX TeM yueOHOro Kypca «Anredpa U Hauaiaa MaTeMaTHUYE€CKOTO aHAJIU3ay.

Ha n3ydenue anreOpsl M Hayaa MaTeMaTHYECKOTo aHayin3a oTBoauTcs 272 vaca: B 10 kiacce —
136 gacoB (4 yaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B HEEINiO).

[TocnenoBaTenbHOCTh M3Y4YEHHUs TeM B Ipejesiax OJHOTO roja OOy4YeHHMs MOXKET ObITh
W3MEHEHAa IO YCMOTPEHUIO YYHUTENS TpU TMOATOTOBKE paboyeill mporpaMMbl U TOYPOYHOTO
TUTAHUPOBAHMSL.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BBIYHCICHUSA

Parmonanbueie uncna. OOBIKHOBEHHBIE W JIECSATHYHBIE IPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuopuyeckue aApodu. IIpumenenue npobeil M MPOLEHTOB AJS PELICHUs NPUKIAIHBIX 3a/1ad U3
Pa3JIMYHBIX OTPACIIEl 3HAHUMN U PEATIbHOW KU3HU.

JlelicTBUTENnbHBIE uucla. PannoHanbHblE M UppalMOHANbHBIE YHUCIA. ApUPMETHYECKHE
OIepanvy € JACUCTBUTENBHBIMM 4uCIaMU. MoOZAyib ACUCTBUTEIBHOIO YHUCIA U €ro CBOMCTBA.
[TpuGinxKEHHBIE BEIYUCIEHUS, IPABUIIA OKPYTIICHUS, IPUKHUIKA U OLICHKA Pe3yJIbTaTa BHIYUCIECHUH.

Crenenp ¢ nensiM mokaszaresneM. bunom Herotona. Mcmomnb3oBanue moaxoasmiei Gpopmbl
3alACU JCUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3aJa4 U IPEICTABICHUS JaHHbIX.

Apudmerndeckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €r0 CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. Coiictsa jorapudma. JlecsTuuHble U HaTypalbHbIE JIOTapu(MBL.

CuHyC, KOCHUHYC, TAHI'€HC, KOTAHI€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHHs U HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHUA-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METOIbl pElIeHUs LENbIX U APOOHO-pallMOHATIBHBIX YPABHEHUH U HEPaBEHCTB.
MHorowieHsl OT OJHOW NepeMeHHOM. JleneHne MHOrowieHa Ha MHOTOYIEH C OCTaTKOM. Teopema
beszy. Muorounens! ¢ ueiasiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUHN, COACPIKAIINX CTEICHH U KOPHH.

HppanumonanbHeie ypaBHeHUs. OCHOBHBIE METO/bI PELIEHUS UPPALIMOHAIBHBIX YPABHEHUMH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPaBHEHUH.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckne ypaBHeHusi. OCHOBHbBIE METO/IbI PELIEHUS] TIOTapUPMUUECKUX YPAaBHEHUH.

OcHoBHBIE  TpUroHOMeTpuueckue Gopmynsl. IlpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemenne cucreM JMHEHHBIX YpaBHEHHMW. Marpuna CUCTEMBl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpUIbl 2X2, €ro TEOMETPUUYECKUN CMBICI U CBOWCTBA, BBIUYMCIIEHHUE €r0 3HAUEHUS,
IIPUMEHEHUE ONPEIEINUTENS Ul PELICHUsS] CUCTEMbI JMHEMHBIX ypaBHEHUH. PelieHne npukiaaHbIx
3a71a4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUH. ViccaeaqoBanne MOCTPOEHHON MOJIENIH € TOMOILBIO
MaTpHL ¥ ONIPEACIIUTEIIEH.

[TocTpoeHne MareMaTHYEeCKMX MOJENEW pealbHOM CHUTyallMH C IOMOIIBIO YPaBHEHHHU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0O MaTeMaTUYECKUX 3a1a4 U 3a7a4 U3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HH.

DYyHKUMH U TPaPUKU

OyHk1Ms, cnocoObl 3a1anus GpyHkunu. Bzaumuo o6patubie pynkuu. Kommnosumus ¢GyHkuui.
I'padux GpyHKIMU. DIeMeHTapHbIe TIpeoOpa3oBaHus rpaduKkoB GYHKINH.

Ob6nacTh ompeneneHuss 1 MHOXecTBO 3HadeHui ¢yHkuumu. Hymu dynkuuu. [IpomexyTtku
3HaKonocTosHcTBa. UErHele W HeuéTHble (QyHKuuu. I[lepuoanyeckue ¢yHkuu. IIpomexyTku
MOHOTOHHOCTH (YHKIMH. MakcuMyMbl M MHHUMYMbI QyHKIUH. HauGomnbliee u HauMeHbliee
3HaYeHUs (PYHKIIMU Ha TPOMEKYTKE.

JluneiiHas, KBaJpaTU4Has U APOOHO-TMHEHHass (YHKIUH. DJIEMEHTapHOE HCClel0OBaHUE U
MOCTPOCHHE UX IPaPHUKOB.

CrenenHas (yHKLUS ¢ HaTypaJIbHBIM U LIETIbIM NoKa3zareneM. E€ cBolicTBa u rpaduxk. CoiicTBa
U rpauk KOpHA N-0if cTeneHu Kak GyHKIHUU OOpaTHOM CTENEHH C HaTypaJIbHBIM MOKa3aTeseM.



[TokazatenpHass u jorapudmMuueckas (QyHKIMH, UX CBOMCTBAa W rpaduku. VMcmombp3oBanue
rpaduKoB QYHKUUH U pellIeHUs ypaBHEHUH.

TpuronomeTrpuyeckasi OKpy>KHOCTb, ONPEIeJIEHUE TPUTOHOMETPUYECKUX (DYHKIIUI YUCIOBOTO
apryMeHra.

OyHKIMOHAIbHBIE 3aBUCHUMOCTH B peajbHBIX Mpoleccax U siBneHusix. ['paduxu peaabHbIX
3aBHCUMOCTEH.

Hauyana maTeMaTHuyeckoro anajimnsa

IlocnegoBaTenpHOCTH, CIOCOOBI 3amaHus IIOCIIENOBATEIbHOCTEN. MeToa MaTreMaTHYECKOMN
UHAYKIMU. MOHOTOHHBIE U OTpaHHYEHHBIE [OCJIEOBAaTEeIbHOCTU. VcTOpHus BO3HUKHOBEHHS
MaTEeMaTUYeCKOro aHalin3a Kak aHajin3a 0ECKOHEUHO MaJlbIX.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoneuno yObiBaroIasi reoMeTpuieckas
nporpeccusi. CymMmma OeCKOHEYHO YOBIBAIOIIEH TIeOMETpUYecKor mporpeccuu. JIMHEWHBIA U
9KCIOHEHIMANBHBIN pocT. Yucno e. Dopmyria ClIoxKHBIX MPOLEHTOB. Mcronb30BaHne IPOrpeccuu st
pELIeHUs pealibHbIX 3aja4 MPUKIIATHOTO XapaKTepa.

HenpepsiBHble PYHKIIMKM U UX cBOWCTBA. TOYKM pa3pbiBa. ACUMNOTOTH TpaduKoOB (PYHKITHH.
CpolicTBa (pyHKIHI HEMPEPHIBHBIX Ha OTpe3Ke. MeToj WHTEPBAJOB IS PEIICHUS HEPABEHCTB.
[IpuMeHeHre CBOMCTB HEMIPEPHIBHBIX (DYHKIIUI JJIsl pEIICHUS 3a/1a4.

[TepBas u BTOpas mpou3BoAHbIE QyHKIHH. ONpenerncHne, TCOMETPUUSCKUN U (QU3NICCKUT
CMBICT MPOM3BOAHON. YpaBHEHHUE KacaTeNbHOM K rpaduKy GyHKIHH.

[IpouzBoaubie snemeHTapHbIx QyHKIUA. [Ipon3BoiHAsS CyMMBI, TPOU3BEICHHUS, YaCTHOTO U
KOMMO3UINH (PYHKIIUH.

MHoxkecTBa M JIOTHKA

MHoOXecTBO, Onepaluyd HaJ MHOKECTBAMM M HUX CBoMcTBa. Junarpammel Oiinepa—BeHHa.
[IpumeHeHne TeOpEeTUKO-MHOXKECTBEHHOT'O anmapara Jijisl ONMCaHUs PEaTbHBIX MPOIECCOB U SBJICHHM,
IIPU PEIICHUH 3a/]a4 U3 JPYTUX YYEOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOIO0 OOBEKTA, CIEICTBUE, JOKA3aTEJIbCTBO,
PaBHOCUJIbHBIEC YPaBHEHUS.

11 KJIACC

Yucaa 1 BLIYUCIEHUS

Harypaneuble u uenbsie uncina. [IpumeHeHHe NpPU3HAKOB JEIMMOCTHA ULEIbIX YHCEI,
HaubOonpImi obmuii genutens (manee — HOJl) n naumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJIIO, airopuT™Ma EBKIIMIa 7151 perieHurs 3a1a4 B LEJIbIX YHCIIaX.

KomrmekcHbie uncna. Anredpanyeckasi 1 TPUrOHOMETpHUeckas OPMBbI 3aITMCH KOMIUIEKCHOTO
yucia. ApugMeTudecKkre onepanuu ¢ KOMIUIEKCHBIMU unciiaMu. 300pakeHrne KOMITJIEKCHBIX YHCelT
Ha KOOpJIMHATHOM muiockoctu. @opmyna MyaBpa. KopHu N-0il cTeneHu M3 KOMILJIEKCHOIO YHUCIA.
[IpuMeHeHrne KOMIUIEKCHBIX YHCEeIT JUTsl penieHuss PU3NYECKUX U TEOMETPUIECKUX 3a]1ad.

YpaBHeHNd U HEPABEHCTBA

Cucrema U COBOKYIMHOCTh YpaBHEHUW M HEPAaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHUCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160op KOpHEHl TPUTOHOMETPUYECKHX YpPAaBHEHUH C TMOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPYHOCTH. Pelienne TpuroHoMeTpu4eCKUuX HEPABEHCTB.

OCHOBHBIE METO/TBI PEIIEHHUS MOKA3aTEIHHBIX U JIOTApUPMUISCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHUSI CUCTEM M COBOKYITHOCTEHW pAIIMOHAIBHBIX, UPPANUOHAIBHBIX,
MOKA3aTeNbHBIX U JOTapu(PMHUUECKUX YPAaBHEHHM.

YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IMTAPAMETPAMHU.

[IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEILICHUIO MATEMATUUECKUX 3a/1ay U 3a]a4
W3 pa3InYHBIX 00JIacTel HAYKHU U PEATHbHOM KU3HU, HHTEPIIPETAIMS TTOJTYYCHHBIX PE3yJIbTaTOB.

DYyHKUMH U TPaPUKHU



I'paduk xommosummm QyHkui. ['eomerpudeckne oOpa3bl YpaBHCHHMM W HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U rPaUKH.

I'paduueckue MeToNbl pelIeHUs] YpaBHEHUI U HEpaBEeHCTB. | paduyeckue METOAbI perIeHus
3a/1a4 ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB GyHKIMIA 11 HCCIIETOBAHUS MPOIIECCOB H 3aBUCUMOCTEH, KOTOPBIS
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U peaIbHOU HKU3HU.

Hauvana maTteMaTH4ecKkoro aHajaim3a

[IpumeHeHue MPOU3BOIHON K HCCIENOBaHUIO (YHKIUNA HA MOHOTOHHOCTH M KCTPEMYMBI.
Haxoxaenne HanuOoIbIIero 1 HAMMEHBIIIETO 3HAUYSHUI HETIPEPHIBHOW (PYHKIIMU HA OTPE3Ke.

[IpuMeHeHne nTpOr3BOAHOM JIUISl HAXOXK/ICHHSI HAWIYUYlIEro pelieHusl B IPUKIIAIHBIX 3a7a4ax,
JUISL OTIPENICJICHUS] CKOPOCTH U YCKOPEHHUS TPOoLIecca, 3a1aHHOT0 (hOpMYJIION MK TPapUKOM.

[lepBooOpaszHas, OCHOBHOE CBOMCTBO MepB0ooOpa3HbIX. I[lepBooOpa3Hble 3IEeMEHTapHBIX
¢ynkuuii. [IpaBuia HaX0XKAEHUS IEPBOOOPA3HBIX.

Nurerpain. 'eomerpuyeckuii cMbIca MHTErpaia. Berancienrne onpenenéHHoro HHTerpaia mno
dopmyiie Herorona-Jleiibnuia.

[Ipumenenue wuHTerpana JUisl HAXOXKIEHUS IUIOMIANEH IUIOCKUX ¢Uryp U o0bEMOB
F€OMETPUYECKUX TEII.

[Ipumepsl pemnenuit auddepeHmanbHbIX ypaBHeHHH. MaTemMaTHueckoe MOJIeIUpOBaHUE
peaNbHBIX MPOIECCOB C MOMOIIBIO AU(GepeHINaTbHBIX YPaBHEHUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 AJITEBPE U
HAYAJAM MATEMATHYECKOI'O AHAJIM3A HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA (YIIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKAAHCKON O3UIIMK 00YYaIOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHICKOTrO OOIIECTBA, MPEACTAaBIEHWE O MaTeMaTHUYECKHUX OCHOBaX (DYHKIIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYD, SIBICHUM, MPOLEAYp TPa)TaHCKOro o0ImecTBa (BHIOOPHI, OMPOCH U JIPYyroe),
yMEHHE B3aMMOJIEHCTBOBATh C COIMAIBHBIMU HHCTHUTYTaMH B COOTBETCTBHHM C MX (YHKIUSIMH U
Ha3Ha4YECHHEM;

2) NaTPUOTHYECKOTO0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTh POCCUMCKON TPaKIAHCKON HJIEHTUYHOCTH, YBXKEHHUS K MPOILIOMY U
HACTOAIIEMY POCCHUUCKOM MAaTE€MAaTHUKH, LIEHHOCTHOE OTHOILICHHE K JOCTHXKEHUSM POCCUHUCKUX
MaTE€MaTUKOB M POCCUICKON MaTEMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE 3TUX JIOCTUKEHUN B APYTHX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE JAYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapojaa, COPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOT0 MOBEACHUS, CBA3aHHOTO C MPAKTUUYECKUM TPUMEHEHUEM JOCTUKEHUN HAYKU U
JIeATeTLHOCTHIO0 YIYEHOT0, OCO3HAHNE JJUYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIOYAs 3CTETUKY MAaTeMAaTHUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEUIeHUH, pacCyXIeHUH, BOCHPUUMYUBOCTh K MATEMAaTUYECKUM aCIEeKTaM
Pa3TMYHBIX BUJIOB UCKYCCTBA;

5) puU3UYeCcKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUS NMPUMEHATh MAaTeMaTHUYECKHUE 3HAHUS B MHTEPECaX 3JI0POBOTO H
Oe3omacHOr0 00pasa >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (3M0pPOBOE MUTAHUE,
cOanaHCUPOBAaHHBIN PEXXUM 3aHITHH U OTIbIXa, peryjsipHas (gu3ndeckas akTUBHOCTB), (hrU3HUecKoe
COBEPILIEHCTBOBAHUE MIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHON JAESTENBHOCTHIO;

6) TPya10BOr0 BOCIMTAHMSA:



TOTOBHOCTh K TpPYAY, OCO3HaHHE LEHHOCTU TPYIOJII00Us, MHTEpEC K pasiudHbIM chepam
HpO(I)CCCPIOH&JIBHOfI JACATCIIbHOCTH, CBA3aHHBIM C MaTeMaTUKON Hu eé MNPpUIOKCHUAMU, YMCHHC
coBeplIaTh OCO3HAHHBIN BbIOOP Oyaymieil mpodeccuu U peann3oBbIBATH COOCTBEHHbIC KU3HEHHBIC
IUTAaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHI0O W CamMOOOpa3oBaHUIO Ha
MPOTSKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHUU MPAKTHUECKUX 33134
MaTeMaTUYeCKOW HAIMPaBICHHOCTH;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

C(bOpMI/IpOBaHHOCTL 3KOJIOTHUECKOU KYJbTYPBHI, IIOHHUMAaHHUCEC BIIMSHUA COLHuaJIbHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOM CPe/bl, 0CO3HAHUE INI00ATBHOTO
XapakTepa SKOJOTMYECKUX IMpoOJieM, OpPUEHTAlMsd Ha MPUMEHEHHUE MATEeMaTHYECKUX 3HAHUU I
peleHus 3a1a4 B 001acTU OKPYKArOIIeH Cpelibl, INIAHUPOBAHKUE MTOCTYIKOB U OIICHKU X BO3MOKHBIX
MOCJICJICTBUM JIJIs1 OKPY’KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOLICCTBEHHOW MPaKTUKH, MTOHUMAHUE MAaTeMaTH4YeCKOW HAayKd Kak c(ephl uernoBeYecKoit
JACATCIIbHOCTH, DTAaIlOB eé Pa3BUTHUA U 3HAYMMOCTU [JIA PA3BUTHA LHUBUIIN3allWKU, OBJIAACHUC A3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOod KakK CpEJACTBOM TIO3HaHHWS MHpA, TOTOBHOCTD
OCYHICCTBIIATE MPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIBHOCTD MHAUBUIYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUSA

ba3oBble JJoruyeckue aeiicTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC PU3HAKN MATEMATUUECKUX 00BEKTOB, OHITHIA,
OTHOILICHUNA MEXIy TMOHATHSAMHU, (DOPMYJIMpPOBATH OMPEACICHUS TOHSATUN, YyCTaHABIMBAThH
CYILIECTBEHHBIA MPU3HAK KiIacCU(PHUKAIMK, OCHOBaHHS i1 OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJMMOI0 aHAIN34;

BOCIIPUHUMATh, (OPMYIUPOBATH U TNPeoOpa3oBBIBATH CYXKICHHUS: YTBEPAUTEINbHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTHUBOpeuYus B (akTax,
JIAHHBIX, HAOTIOJICHUSAX U YTBEPKACHUSX, PEIaraTh KPUTEPUH TSl BBISIBJICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeJIaTh BBIBOJIBI C HCMOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIFOUEHU, YMO3AKIOUECHHUM 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATENFHO JTOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUHN (IIPSMBbIE U OT
MIPOTUBHOTO), BBICTPANBaTh apryMEHTAIIUIO, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus: yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BApPUAHTOB PEIICHUS,
BBIOMPATh HanboIee MOIXOIANIUN C YUETOM CaMOCTOSATEIBFHO BBIIETIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabCcKue AeiicTBHS:

WCIIOIh30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HaHUs, (HOpMYIHpOBaTh
BONPOCH, (UKCHUPYIOIIME TNPOTHUBOpEYHE, MpoOlieMy, YCTaHAaBIMBaTh HWCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UITUIO, MHCHHE,

MPOBOJAUTH  CAMOCTOSITEJIBHO  CIUIAHMPOBAHHBIM  DKCIEPUMEHT,  HCCIEIOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOTO OOBeKTa, SBJIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOATENbHO (hOopMyIHUpoBaThH OOOOIIEHUS W BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs, WCCIICIOBAHMsI, OLIEHWBATh JTOCTOBEPHOCTH IOJYYEHHBIX PE3YyIbTaTOB, BBHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOLECCA, @ TAKKE BBIABUTATH MIPEANIOIOKEHUSA O €ETO
Pa3BUTHH B HOBBIX YCIIOBHSIX.



Pabora ¢ undopmaumeii:

BBISIBJIATH AePUIMTHEI MHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOMPOC W IS
pelleHus 3a1a4u;

BEIOMpaTh  MHPOPMAIMIO W3  UCTOYHUKOB  Pa3UYHBIX  THUIIOB,  aHAJU3UPOBAThH,
CUCTEeMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS;

CTPYKTYypUpPOBaTh MHPOPMAIIUIO, MPEACTABIATh €€ B Pa3IMYHBIX (HOpMaxX, UILTIOCTPUPOBATH
rpaduyecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeCcTBUA

Oo0menue:

BOCHPUHHUMATh W (OPMYJIMPOBATh CYXJICHHUS B COOTBETCTBHHM C YCJIOBHUSIMH H LEIAMH
O6H_I€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/ISI B YCTHBIX U IMMCbMCHHBIX TCKCTax,
JIaBaTh MOSCHEHUS 10 X0y PEIICHHUS 3a/1a4l, KOMMEHTHUPOBATH TOJYyUYECHHBIA Pe3yJIbTaT;

B Xojie OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOJIEMBI,
pelaeMoi 3aja4yd, BbICKA3bIBaTh WJICH, HAIlCICHHBICE HA IIOMCK PEIICHHS, COINOCTaBIATh CBOM
CY)KI[CHI/IH C CY)K[IGHI/ISIMI/I IIpyrI/IX y‘-IaCTHI/IKOB Jauaiora, O6H8,py>KI/IBaTI) pa3JII/I‘~II/I€ U CXOACTBO
MIO3UIINH, B KOPPEKTHOU (popme HOpMyITUPOBATh PAa3HOTIIACHS, CBOH BO3PAYKCHHS,

Hpe[[CTaBJIﬂTI) p€3y.HI>TaTI)I peHIeHI/Iﬂ 3aJga4u, BKCHepI/IMeHTa, HCcCJIe10BaHusA, HpOGKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpPMAT BBICTYIICHUS C YY4ETOM 3ajad MPE3CHTAUU U OCOOCHHOCTEH
ayJIMTOPHH.

PeryJIﬂTI/IBHbIe YHuBEpPCAJIbHLIC y‘leﬁl—[l)le JeHCTBUS

Camoopranu3anusi:

COCTABJIATh IIJIaH, AJITOPUTM pELICHHUs 33Jayd, BBIOMpaTh CHOCOO pemeHus ¢ y4EToM
UMEIOINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJIEKT:

BJIaJIeTh HaBBbIKAMH IO3HABATENbHONW peQIIeKCUU KaK OCO3HAHUS COBEPILAEMbIX NEHCTBUN U
MBICITUTENBHBIX TPOIECCOB, WX PE3yJbTAaTOB, BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelieHusl MaTeMaTHYecKoi 3a1a4H;

MPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TPW pEIICHWH 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUAM, OOBACHATH IPUYHUHBI JOCTHXKEHUS WIN
HEJIOCTHKCHUS PE3yJIbTaTOB JEATEIBHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OIEHKY NPHOOPETEHHOMY
OTIBITY.

CoBMecTHAasl 1eITeJIbHOCTD:

MOHMMAaTh M HCIOJB30BAaTh IMPEUMYIIECTBA KOMAHAHOM M WHAMBHUIYaJIbHOH paboOTHl mpU
pemeHnn y9eOHbBIX 3a/1a4, IPUHIMATH [1EJTb COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM paboThl, pacrpenensaTh BUIbl paboT, TOrOBapUBaThCs, 00CYXKAATh MPOLECC U PE3yIbTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYHNNOBBIX (opmax paboTsl (00CyXIeHHs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» W WHBIE), BBIITOJIHATH CBOIO YacTh PabOTHI U KOOPIUHUPOBATH CBOU JCUCTBUS C APYTUMH
YJeHAMU KOMAaHJbI, OLIEHUBATh KadyeCTBO CBOErO BKJIaga B OOIMH MPOAYKT IO KPUTEPHUSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATbBI



K konmy oOyuenus B 10 kJjacce o0Oy4aromUiCs TOJYYUT CIACAYIOIIME TPEIMETHBIC
pe3yabTaThl MO OTHACIBHBIM TeMaM pabodell mporpammbl yd4eOHOro Kypca «Anrebpa M Havana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucna ¥ BbIYMCTICHUSA:

CBOOOJHO ONEpPUPOBATh IMOHATUSAMH: PALUOHAIBHOE YHUCIO, OECKOHEYHas NepuoaudecKas
IpoOb, MPOLEHTHI, UPPALIMOHAIFHOE YUCIIO, MHOYKECTBA PAIIMOHAIBHBIX U JCHCTBUTEIBHBIX YHUCEl,
MOJyJIb JE€HCTBUTEIIBHOTO YUCIIA;

NPUMEHATh APOOM W MPOLEHTHI I pEIIeHUs] MPUKIAJHBIX 3a/1a4 M3 Pa3IMYHBIX OTpacien
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh NPUOIIDKEHHBIC BBIYMCICHUS, NIPAaBUIa OKPYIJICHUS, NMPUKUAKY U OLIEHKY pe3yJbTara
BBIYMCIICHHI;

CBOOOZIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJNbIM I[I0Ka3aTeJeM, MCIO0Ib30BaTh
HOIXOAALIYI0 (OpMY 3allUCH JEHCTBUTENBHBIX YHUCEN JUIsl pelleHHs IMPaKTHUYeCKUX 3ajad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaIbHOM CTEICHH;

CBOOO/IHO ONEPUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I1OKA3aTeleM;

CBOOOJHO ONEpUPOBATh IMOHATUSAMH: JIOrapudM 4uciaa, JOECITUYHBIE M HaTypallbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHIEHC, KOTaHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: aPKCUHYC, ADKKOCUHYC M apKTaHI'€HC YMCIOBOI'O apryMeEHTA.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHJIbHBIC
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

IPUMEHATh Pa3IUYHblE METOJbl pEIIEeHUs pPALUOHAIBHBIX U JIPOOHO-pAIlMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEIIEHNS HEPABEHCTB;

CBOOOJIHO ONIEpUPOBATh MOHATHSIMU: MHOTOUIECH OT OJTHON ITepEeMEHHON, MHOT'OUJIEH C LEJIBIMU
K03 uIIMeHTaMH, KOPHU MHOTOWJIEHA, IPUMEHSTH JeJIEHUE MHOIOWIEHAa Ha MHOTOUJIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera s pemenns 3anay;

CcBOOO/IHO ONIEPUPOBATH MOHATHUAMU: CUCTEMA JIMHEHHBIX YpaBHEHHM, MaTpuULla, ONPEIEIUTETh
MaTpuLbl 2 X 2 U €ro reOMETPUYECKUH CMBICH, MCIOJIb30BaTh CBOMCTBA ONpeAenTeNs 2 X 2 nus
BBIUMCJIEHUSI €r0 3HAUEHHUsI, IPUMEHSTh ONPENEIUTENH sl PEILIEHUs] CHCTEMbI TMHENHBIX ypaBHEHUH,
MOJIEJIMPOBaTh PEANBHBIE CUTyallMd C IOMOLIBI0 CHUCTEMBI JIMHEHHBIX YpPaBHEHUM, HCCIENOBATh
MIOCTPOCHHBIE MOJIEJIM C IMOMOIIBI0 MaTpHIl M ONpElIeIuTeNei, UHTEPHPEeTUPOBATh MOJyUYEHHBIH
pe3yJIbTarT;

HCIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHSAMHU JJ1sl MpeoOpa30BaHUs BhIPAXKEHU;

BBINOJIHATH MPe00pa30BaHMs YUCIOBBIX BEIPAXKEHUH, COIEpKAIUX CTENEHU C PAllMOHAIBHBIM
IIOKa3aTelleM;

HCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB I MpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIpAaXKEHUH;

cBOOO/IHO ONEpHUpOBaTh NOHATUSAMU: UppPALMOHATIbHBIE, T0KA3aTEIbHbIE U JIOTrapu(PMUUYECKUE
YPaBHEHHUS, HAXOAUTh HMX DPELIEHUS C IOMOUIbI0 PAaBHOCWIBHBIX IEPEXOJ0B WIIM OCYILECTBIISSA
IIPOBEPKY KOPHEW;

NPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  GopMynbl  JUIsl  [peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHU;

CBOOOJHO  ONEpUPOBaTH MMOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHUE, MPUMEHSTh
HeoO0XxouMble (POPMYJIIBI JIJIS1 PELIEeHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUH;

MO/JICJIUPOBATh peajbHbIC CUTYAIMH Ha SI3bIKE aJreOpbl, COCTABIATH BHIPAXKEHUS, YPAaBHEHUS,
HEPAaBEHCTBA IO YCJIOBHIO 3a/1a4M, UCCIIEIOBATh ITOCTPOEHHBIE MOJIEH C UCIOJIb30BAHUEM arapara
anreOpsl.

DyHKIUHU U TPaQUKH:



CBOOOJTHO ONEPUPOBATH MOHATHAMU: (GYHKIHS, CHOCOOBI 3amaHus (YHKIMH, B3aHMHO
oOparHble (yHKIMHM, KOMMo3uuus (QyHKIUH, rpaduk (YHKIMH, BBINOJIHATH AIIEMEHTApHbIC
npeoOpa3zoBanus rpadUKoB PyHKIINIH;

CBOOOTHO ONIEPUPOBATH MOHATUSMH: 001aCTh ONPEACICHUS K MHOKECTBO 3HAYCHUH (PyHKIHIH,
HYJH (PyHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/THO OTIEPUPOBATH MOHATUAMU: YETHBIEC U HEUETHBIC (DYHKINH, IEPUOANYECKHE (DYHKIIH,
IPOMEKYTKM MOHOTOHHOCTH (YHKLIMH, MakCUMyMbl UM MUHUMYMbl (YHKLHH, HauOoibllee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIUN HA TIPOMEKYTKE;

CBOOOJHO OIEpUPOBaTh IOHATUSAMH: CTENEHHAs (YHKUUS C HaTypajJbHbIM M ILE€JIbIM
nokasaresem, TpaguK CTeNeHHON (PYHKIUHN ¢ HATypaJIbHBIM U IEJIBIM MTOKa3aTeieM, rpaguk KopHs N-
Ol CTeneHu KaK GyHKLUU 0OpaTHOHN CTENIEHU C HaTypallbHbIM IIOKA3aTeIeM;

ONEepPHPOBATH TMOHATUSAMH: JIMHEHHAs, KBaJpaTU4yHas M JAPOOHO-IHMHEHHAas (QYHKLIWHU, BBITOIHSTH
3JIEMEHTAPHOE MCCIIEI0OBAHNUE U TIOCTPOEHHUE UX IPpaUKOB;

CBOOOJHO OIEpPHPOBATh MOHATUSMH: IIOKa3zaTelbHas W Jorapupmuueckas (yHKIHUH, HX
CBOMCTBA U rpadMKH, UCIIOJIb30BaTh UX I'paUKy JUIsl pELICHHs] yPaBHEHMIA;

CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpEACICHHE
TPUTOHOMETPUUYECKUX (DYHKIMI YUCIOBOIO apryMEHTa;

UCTOJB30BaTh TpaduKku (GYHKIMKA JUIS HCCIIEAOBAHMS TPOLECCOB M 3aBHCHUMOCTEH NpHU
pelIeHUH 3aJad U3 JAPYruX Yy4yeOHbIX NPEAMETOB M pEaJbHOM JKU3HHU, BBIpAXKaThb (OpMyIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hayana MmaTeMaTH4eCKOro aHaIn3a:

CBOOOJHO ONEPHPOBATH MOHATUAMHU: apupMETHUYECKass M TeOMETpUYecKas MPOrpecCHs,
OeckoHeuHO YOBIBaIOlIasi reoMeTpUyecKas MpOrpeccusi, JUHEHHBIH W SKCHOHEHIMAJIbHBIA POCT,
(dopMyIIa CI0XHBIX MPOLIEHTOB, UMETh MPECTABIICHUE O KOHCTAHTE,

HCIOJIb30BATh MPOTPECCUU [T PELLICHUS PeabHbIX 3a7a4 MPUKIAJHOIO XapaKTepa;

CBOOOJHO  ONEpPUPOBATh  TMOHATHAMHU:  IOCIENOBATEIBHOCTh,  CIIOCOOBI  3aJaHus
[0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE I10CIEI0BATEIbHOCTH, MOHMMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJHO OINEpPHPOBATh MOHATUSMH: HENpepbIBHbIE (YHKIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIUM, aCUMIITOTHI rpaguka QyHKIUY;

CBOOO/THO OIIEPUPOBATH MOHATHEM: (PYHKIIMS, HEIPEPBIBHAS HA OTPE3Ke, IPUMEHATh CBONCTBA
HETPEPHIBHBIX (DYHKIIHIA JJIs1 pEeIICHUs 3a/1a4;

CBOOO/THO OIIEPUPOBATh MOHATUAMU: TIEpBasi U BTOpasi IPOU3BOIHbIE (DYHKIIMHU, KacaTelbHas K
rpaduky pyHKUINNT;

BBIUUCIIATh POM3BOJIHBIE CYMMBI, TPOU3BEICHUS, YACTHOI'O U KOMIIO3ULIMHU JABYX (QyHKIUA,
3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (QYHKINH;

UCIOJIb30BATh T€OMETPUUYECKHM U (PU3NUECKUI CMBICT IPOU3BOIHOM /sl peIlIeHHs 3a/1ay.

MHoxkecTBa M JIOTHKA:

CBOOO/THO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, ONIepallii HaJl MHOXKECTBAMH;
UCTIOJIF30BaTh TEOPETUKO-MHOKECTBEHHBIN amIapar Ui OMMMCAHUS pealbHBIX MPOLIECCOB U SBJICHUH,
IPY PELICHUH 33/1a4 U3 JPYTUX yU4eOHbIX IPEAMETOB;

CBOOOJTHO OTIEpUPOBATh OHSATHSIMH: OTIPEJIEIICHUE, TeOpeMa, YPaBHEHHE-CIIEICTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy ob0ywyenuss B 11 kJacce oOyyaroluiicsi MOJYYHUT CIEAYIOLUIHME MpeIMEeTHbIE
pe3yJabTaThl MO OTHACNIBHBIM TeMaM pabodell mporpammbl yueOHOTO Kypca «Anrebpa W Havaja
MaTeMaTHYECKOTO aHAIIN3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOHO OMEPUPOBATh MOHATUSIMH: HATYPaJIbHOE U LIEJI0E YHCII0, MHOKECTBA HATypaIbHBIX
U LIEJIBIX YKCeJl, UCTI0Ib30BaTh NMpU3HaKu genumocTH nensix yncen, HOJl u HOK HatypanbHbIX yncen
JUTSL pelIeHus 3aj1a4, MPUMEHSTh anropuT™ EBkinnaa;

CBOOOJHO ONEpPHPOBATh MOHITHEM OCTaTKa IO MOJYJIIO, 3alUCHIBaTh HATypaJbHbIE YHCIa B
Pa3INYHBIX TO3UIIMOHHBIX CHCTEMaX CUUCIICHHS,



CBOOOJHO ONEPUPOBATH MOHATHIMHU: KOMILIEKCHOE YUCIIO U MHOXKECTBO KOMIUIEKCHBIX YHCEl,
NPECTaBIATh KOMIUIEKCHBIE YHCIa B anreOpandeckoil M TPUrOHOMETPHUECKO (popme, BBHITOIHATD
apudMeTHUeCKue onepany ¢ HUIMU M U300pakaTh Ha KOOPAWHATHOM IJIOCKOCTH.

YpaBHeHus U HepaBeHCTBA!

CBOOOJHO ONEpUPOBATh MOHATHAMM: UPPALMOHAIbHBIE, I0KA3aTeNIbHbIE U JIorapudmMuieckue
HEPABEHCTBA, HAXOAUTH UX PELICHMSI C IOMOLIbIO0 PABHOCUIIbHBIX I1EPEXO/I0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pellieHUH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOZIHO  OIIEpUpPOBATh IOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HEeo0XouMble (OPMYIIbI ISl pEILIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEpHUPOBATh MOHATHUSAMU: CUCTEMA M COBOKYIIHOCTb YPAaBHEHUN U HEPABEHCTB,
PABHOCHJIBHBIE CHCTEMbl M CHCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS CUCTEMbl U COBOKYIHOCTEH
palMOHATBHBIX, UPPALMOHATBHBIX, TOKA3aTEIbHBIX U JOrapu(pMHUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelmaTb ~ palMOHAJIbHbIC, MPPALMOHAIbHbIE, IOKa3aTelIbHbIC, JIOTAPUPMHUECKUE U
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COAEpIKAILE MOy U TapaMeTPhI;

IPUMEHATh rpaduyeckue METOAbI JUIsl pellieHHs] YpaBHEHUI U HEepaBEHCTB, a TaKKe 3a/1ay
napaMmeTpamy;

MO/JICJINPOBATh PeajbHbIC CUTYAIlMH HA SI3bIKE AJIreOpbl, COCTABIIATh BHIPAXKEHUS, YPABHEHUS,
HEpPAaBEHCTBA M MX CHUCTEMbl IO YCJIOBHUIO 3aJaud, HCCIIEI0BaTh IIOCTPOECHHBIE MOJIENH C
UCIOJIb30BaHUEM alnapaTa aireopbl, MHTEPIPETUPOBATh MOJyYEHHBIN pe3yJibTarT.

DyHKIUH U TPaQUKH:

CTPOUTH TIpaUKU KOMIIO3ULMM (YHKLUUH C MOMOIIbIO JIEMEHTAPHOI'O HCCIIEIOBAaHUS U
CBOMCTB KOMITO3HIINHU ABYX (DYHKITHIA;

CTPOUTH TeoMeTpHUUecKre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPAWHATHOH MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKITHIA;

NPUMEHATh PYHKIUH JUI1 MOJETUPOBAHMSI U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Havyana maTeMaTH4ecKOro aHajamu3a:

UCIOJIb30BATh MPOU3BOJHYIO JJIS MCCel0BaHUs (YHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI;

HaXOJUTh HanOOJIbIIIEE U HAUMEHbIIIEE 3HaYeHHs! (PYHKIIMK HENPEPHIBHON Ha OTPE3KE;

UCII0JIb30BaTh POU3BOJHYIO Ul HAXO0XICHUS HAWIY4YILIEro PEHICHHs B MPUKIAIHBIX, B TOM
YHClIe COLMAIbHO-3KOHOMUYECKUX, 3a/ayax, AJis ONpEeNIeHUss CKOPOCTH M YCKOPEHHs Ipoliecca,
3aJJaHHOTO (OPMYJIOH UM IpaduKOM;

CcBOOOZIHO ONEpHpPOBaTh MOHATHAMH: MEPBOOOpa3Hasi, ONpeAeNEHHbIH MHTErpall, HaXxOIuTh
NepBOOOPa3HbIE AIEMEHTAPHBIX (YHKIMNA U BBIYUCIATH HHTErpal o popmyine Hetorona-JleiiOHuna;

HaXOJUTh IJIOMAAH MJIOCKUX (PUTYP U 0OBEMBI TEJ C TOMOIIBIO HHTETpaa;

UMETh IPEJICTaBICHUE O MaTEMaTHYECKOM MOJEIMPOBAHUM HA IPUMEPE COCTaBICHUS
nudepeHIaIbHBIX YPaBHEHUI;

pemaTh NPUKIAJHBIE 337ayd, B TOM YHCIE COLMATIBHO-?KOHOMMYECKOTO U (PU3UYECKOTrO
Xapakrepa, CpeICTBaMHU MaTEMaTHYECKOI0 aHalIn3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KoaudecTBO 4acoB

Ne HanmeHnoBaHue pa3ae/ioB U TeM K n JyiekTpoHHbBbIE (IU(PPOBBIE)
n/n MPOrpamMMmbl Bcero p;’ﬁl{:ﬁ(:ﬂbnme p;)ﬁz:)l;?;memne o0pa3oBaTe/ibHbIE PeCypchl
MHO0XecTBO IeHCTBUTEILHBIX YHUCE. https://resh.edu.ru/subject/lesson/5255/
Mmuorouiensl. PanroHanbHble ypaBHEHUS U 24 1 0 https://resh.edu.ru/subject/lesson/3778/
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX https://resh.edu.ru/subject/lesson/3785/
ypaBHEHUN https://resh.edu.ru/subject/lesson/4730/
Dymiun 1 rpaduxn. CrenenHas GyRKms 12 1 0 https://resh.edu.ru/subject/lesson/5175/
C LEJIBIM ITOKa3aTeIeM
ApudbMeraueckii KopeHs N-ofi cTemneH: https://resh.edu.ru/subject/lesson/5498/
I/Ip P ’ 15 1 0 https://resh.edu.ru/subject/lesson/5540/
PpallMOHATIBHBIC yPABHCHHS https://resh.edu.ru/subject/lesson/5569/
[TokazarensHas pyukmus. [lokazarensHbie 10 1 0 https://resh.edu.ru/subject/lesson/3841/
ypaBHEHHUS https://resh.edu.ru/subject/lesson/5627/
Jlorapugmuueckas QyHKIUS. 18 1 0 https://resh.edu.ru/subject/lesson/3834/
Jlorapudmuueckue ypaBHeHUS https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/6019/
T OHCOHOMETPHYCCKHE BEIDAKEHIS I https://resh.edu.ru/subject/lesson/4324/
P P p 22 1 0 https://resh.edu.ru/subject/lesson/6317/
yPpaBHCHHA https://resh.edu.ru/subject/lesson/6314/
https://resh.edu.ru/subject/lesson/4737/
https://resh.edu.ru/subject/lesson/4736/
m 10 1 0 https://resh.edu.ru/subject/lesson/5223/
OCIEOBATCIBHOCTH 1 IPOTPECCHH https://resh.edu.ru/subject/lesson/3751/
HenpepsiBable dhyukimu. [IponsBoanas 20 1 0 https://resh.edu.ru/subject/lesson/4921/
g{(;f;é) enue, 00001IeHNe, CHCTeMATH3AIINA 5 2 0 https://resh.edu.ru/subject/lesson/4739/



https://resh.edu.ru/subject/lesson/5255/
https://resh.edu.ru/subject/lesson/3778/
https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/5175/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/4324/
https://resh.edu.ru/subject/lesson/6317/
https://resh.edu.ru/subject/lesson/6314/
https://resh.edu.ru/subject/lesson/4737/
https://resh.edu.ru/subject/lesson/4736/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/3751/
https://resh.edu.ru/subject/lesson/4921/
https://resh.edu.ru/subject/lesson/4739/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136 10

Ne

HaumeHoBaHue pa3/iesioB U TeM

11 KJIACC

KoanuecTBo 4acoB

Kontpoabubie IIpakTuueckue

JaekTpoHHbIe (HU(POBHIE) 00pa3oBaTeIbHbIE

n/n MPOrpamMMbl
porp Beero padoTbI padoTbl pecypest
1 Hccnenosanme q)yHKHHfI ¢ 22 1 0 https://resh.edu.ru/subject/lesson/4923/
MTOMOII[bIO TIPOU3BOHOM
https://resh.edu.ru/subject/lesson/4924/
2 Ilepoobpastas u uHTErpan 12 1 0 https://resh.edu.ru/subject/lesson/6117/
I'paduxu TpuroHomMeTpruUecKux
3 byukuii. Tpuronomerpuueckue 14 1 0 https://resh.edu.ru/subject/lesson/4738/
HEPABCHCTBA
Hppanunonanbusle, https://resh.edu.ru/subject/lesson/5569/start/159263/
4 MOKa3aTeJIbHLIE U 24 1 0 https://resh.edu.ru/subject/lesson/3852/conspect/199118/
JOrapu(pMHUUECKUE HEPABEHCTBA https://resh.edu.ru/subject/lesson/4731/start/159352/
5 KoMmmiiekcHsie uncia 10 1 0 https://resh.edu.ru/subject/lesson/4115/main/149109/
6 HarypanbHble u 1ensle yncna 10 1 0 https://resh.edu.ru/subject/lesson/5255/conspect/272510/
Cuctembl parmoHaIbHBIX,
7 MppalloHaIIbHEIX 12 1 0 https://resh.edu.ru/subject/lesson/4134/main/39006/
ITIOKA3aTCIIbHBIX 1
norapu(pMHUECKUX YpaBHEHHMA
8 3amauu ¢ mapaMeTpaMu 16 1 0 https://resh.edu.ru/subject/lesson/1980/main/
9 Hosropenne, o6o61ueH1:1e, 16 2 0 https://resh.edu.ru/subject/lesson/4934/
CUCTEMATH3AaLUs 3HAHUN
OBHIEE KOJIMYECTBO YACOB I10 136 10 0

ITPOTPAMME



https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/4924/
https://resh.edu.ru/subject/lesson/6117/
https://resh.edu.ru/subject/lesson/4738/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4115/main/149109/
https://resh.edu.ru/subject/lesson/5255/conspect/272510/
https://resh.edu.ru/subject/lesson/4134/main/39006/
https://resh.edu.ru/subject/lesson/1980/main/
https://resh.edu.ru/subject/lesson/4934/

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IUI1 YYHEHUKA

Komsarun 10.M., Tkauéa M.B., ®énopoBa H.E.Anrebpa u Havyasia mMatemMaTH4ecKoro aHamuza. 10
kiacc. Yuebnuk. @I'OC.: u3natensctBo [Ipocsenienue.
Komssrun FO.M., Tkauésa M.B., ®énopoa H.E.Anre6pa u Hauana maremaTudeckoro aHammsa. 11
kiacc.Yueonuk. ®I'OC.: uznarensctBo IIpocseienue.

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Komsirun FO.M., TxauéBa M.B., ®énoposa H.E.Anrebpa u Havama maremarudeckoro ananuza. 10
kiacce. Yueonunk. @I'OC.: uznarensctBo [IpocBemenue.

Komsrun FO.M., Tkauésa M.B., ®€noposa H.E. Anrebpa n Hayaia mareMaTudeckoro aHaimsza. 11 kmacc.
VYueonuk. ®I'OC.: uznarensctBo [IpocBemennue.

Anrebpa u Havayia MaTeMaTHYECKOTo aHanu3a. Meroaudeckue pexkomenaanuu. 10 kmace / degoposa
H.E., TkaueBa M.B.

Anrebpa u Havayia MaTEeMaTHYECKOTO aHanu3a. Meroamueckue pekomennamnuu. 11 ximace / demoposa
H.E., TkaueBa M.B.

abynun M. U.,TkauéBa M. B., ®énoposa H. E. u np. Anrebpa u Hauana MareMaTH4e€CKOr0 aHAIN3a.
Hunaktudeckue marepuansl. 10kiace. Yriay0n€HHbIi 1 6a30BbII yPOBEHbD.

TkauéBa M. B., ®énoposa H. E. AnreOpa u Hayasia MaTeMaTUYECKOTO aHATIU3A.

Tematuueckue Tectol. 10 kiacc. ba3oBslii U yriyOi€HHBIN yPOBHHU.

[abynun M. U.,TkauéBa M. B.,®€noposa H. E. u np. Anredpa n Hauana MaTeMaTUYECKOTO aHATIU3A.
Junaktudeckue marepuansl. 1 1kiace. YriayOnéHHbslit 1 6a30Bblil ypOBEHb.

Txauéra M. B. AnreOpa 1 Hadyana MaremaTndeckoro aHanu3a. Tematinaeckue Tectol. 11 kinacc. ba3zosbrit
1 yriryOJIEHHBINA YPOBHH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://fipi.ru/ (caiit ®UTTN);
http://school-collection.edu.ru/
https://resh.edu.ru/subject/19
https://uchi.ru/teachers/lIk


http://school-collection.edu.ru/
https://resh.edu.ru/subject/19/
https://uchi.ru/teachers/lk

