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HHOACHUTEJBbHAA 3AIINCKA

PaGouas mporpamma ydeOHOro mpenmera «Ajiredpa M Havyajqa MaTeMaTHUYECKOTO aHaIn3a»
(mpeamerHas obmacTh «Maremaruka U WHGOpPMATHKa») Ha YPOBHE CPEIHErO OOIIero 0Opa3oBaHHUS
opueHTHpoBaHa Ha ydamuxcsi 11 kmacca MBOY Kpacnoapmeiickoit COIIl, cocraBieHa B
COOTBETCTBHUH CO CIEAYIOIMUMH HOPMATUBHBIMH JIOKYMEHTAMU:

- ®enepanbHbIM 3ak0HOM OT 29 nexadpst 2012 r. N 273-®03 "O6 o6pa3oBanuu B Poccuiickoit
Oepepanun";

- Ilpukazom Munnpocsemienus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxknenun Ilopsaka
OpraHu3alMd W OCYIIECTBJIEHHS  OOpa30oBaTeIbHOM  JEATEIBHOCTH [0  OCHOBHBIM
o0mieo0pa3oBaTeabHbIM IIporpaMmaM - 00Opa3oBaTelIbHBIM IPOrpaMMaM HadajJbHOrO OOIIEro,
OCHOBHOT'O O0IIIETro U cpeaHero o0mero o0pa3oBaHus;

- Ilpukazom MunucrepctBa obOpa3oBanus ¥ Hayku P® ot 17 mas 2012r. Ne413 «O6
YTBEPAKACHUM (DeepaIbHOr0 TOCYIapCTBEHHOIO O0pa3oBaTENbHOIO CTaHIapTa CPEAHEro OOLIero
00pa3zoBaHMA», ¢ UBMCHEHUSMU W JOMOJIHEHUsAMHU OT: 29 nmekabps 2014r., 31 nexabps 2015r., 29
nroust 2017T.;

- OcHoBHOIl 00pa3oBaTenbHOIl Mporpammoii cpeanero obmero o6OpazoBanus MbBOY
Kpacuoapwmeiickoit COII;

-Ilpukazom Munnpocsemenuss Poccun ot  20.05.2020 Ne 254 «OO0 yTBepkIeHUU
dbenepabHOTO MepeyHsi y4eOHUKOB, JOMYIICHHBIX K HUCIOJIb30BAHUIO TIPH pPEATU3ANNH HUMEIOINX
rOCY/IapCTBEHHYIO aKKpeIWUTaluio 00pa3oBaTeNbHBIX MPOrpaMM HAYadbHOTO OOIIEro, OCHOBHOTO
ob1ero, cpeaHero o0Iero oOpa3oBaHusi OpraHu3aIUsIMU, OCYIIECTBISIIOIIUMU 00pa30BaTeIbHYIO (C
U3MCHEHUSIMH );

- Ilpukazom Munnpocsemenust Poccun ot 28.12.2018 Ne 345 «O denepanbHoM mepedyHe
y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO TPH peau3allid HMEIOIIUX TOCYAapCTBEHHYIO
aKKpeIuTalMio 00pa30BaTENIbHBIX IPOrpaMM HayaJIbHOTO OOILEro, OCHOBHOI'O OOIIEro, CPEIHEro
o011ero o0pa3oBaHus (C U3BMEHEHUSIMH );

- IIpukazom Munnpocsemenus Poccun ot 06.08.2021 Ne CK-228/03 u Pocobpnanzopa ot
06.08.2021 Ne 01-169/08-01 «PexomeHmanuu Aasl CHCTEMbI OOIIEr0 0Opa3oBaHHs MO OCHOBHBIM
noaxoAam K (popmupoBaHuio rpaduka MpoBeIEHUs OLIEHOYHBIX MPOIEAYp B 0011e00pa3zoBaTEIbHBIX
OpTraHHU3aIUIX»;

Pabouas mporpamma ydeOHOro mpeamera «Anredpa M Hayajla MareMaTHYECKOro aHallu3ay IS
00yJaronuxcsi Ha ypoBHE CpelHero o01ero oopa3oBaHusi OpUEHTHPOBAHA Ha I[€JIeBbI€ MPUOPUTETHI,
chopmynupoBaHHbIe B paboueiil mporpamme Bocniutanusi MBOY Kpacnoapmeiickoit COI

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

YueOHblt Kypc «Anrebpa W Hayajga ~ MaTeMaTH4YecKOro  aHajin3a»  obOecreynBaer
MHCTPYMEHTAJIbHYIO 0a3y Ui M3y4yeHUS BCEX €CTECTBEHHO-HAyYHBIX KypcoB, (GOpMUpYET
JIOTMYECKOe M a0CTpPaKTHOE MBIIUIEHHE OO0y4aroluxcs Ha ypOBHE, HEOOXOIMMOM JUI OCBOCHHS
yu4eOHBIX KypcOB HMH(OpPMATHUKH, OOIIECTBO3HAHMS, MCTOPHH, CIOBECHOCTH. B pamkax ydeOHOTro
Kypca «Anrebpa M Hadaja MaTeMaTUYeCKOTO aHaln3a» O00ydarolIiecs OBJIAeBalOT YHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOI HAayKH, KOTOpast GOpMYyIUpPYET CBOM TIOCTHXKEHHUS B MaTeMaTHIeCKOl Gopme.

Kypc «Anrebpa n Hauana MaTeMaTHYECKOTO aHAJIN3ay» ABJSETCS OJJHUM U3 HauboJiee 3HaUMMBbIX B
IporpaMMe CTapiiel MIKOJIbI, TOCKOJBKY, C OJJHOM CTOPOHBI, OH 00€CIeUNBAET HHCTPYMEHTAIbHYIO
06a3y ns M3Y4eHHUS BCEX €CTECTBEHHO-HAy4YHBIX KypCOB, a C JpPYrod CTOpOHBI, (opmupyer
JIOTHYECKOe U a0CTPAaKTHOE MBILIUICHHE y4alllUXcs Ha YpOBHE, HEOOXOAMMOM JIJIsi OCBOEHHUSI KypCOB
UHPOPMATUKH, OOIIECTBO3HAHMSA, HWCTOPHM, CIOBECHOCTH. B pamkax JaHHOro Kypca ydaiuecs
OBJIaJICBAIOT YHUBEPCAJIBbHBIM SI3bIKOM COBPEMEHHOM Hayku, Koropas (OpMylIHUpyeT CBOHU
JOCTIDKEHUS] B MaTeMaTH4ecKoil popme.

Kypc anrebpel ¥ Hadan MaTeMaTHYECKOro aHajau3a 3aKJIaJbIBA€T OCHOBY Ul YCIEIIHOIO
OBJIAJICHUS 3aKOHAMU (U3HUKH, XUMHUH, OMOJIOTHH, TOHUMAHHUS OCHOBHBIX TEH/ICHIMI SKOHOMUKHU U



00LIEeCTBEHHOMN JKM3HH, MTO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIOJb30BaTh HUX B IOBCEAHEBHOW JXM3HU. B TOXe Bpems OBIaficHHE
a0CTPaKkTHBIMM M JIOTUYECKH CTPOTMMH MaTEMAaTHMYEeCKMMM KOHCTPYKIMSIMH pa3BHBAeT YMEHHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH HCTUHHOCTH YTBEPKICHUS, UCTIOIB30BATh 0000IICHNE U
KOHKpETH3alulo, a0CTparupoBaHUE U aHaJOruio, (opMHpyeT KpeaTuBHOE U KPUTHUUYECKOE
MbIlIeHHE. B Xone m3ydeHus anreOpbl M Hadal MaTeMaTHYECKOTO aHaluW3a B CTapIei IIKoje
y4dalyecs MOJyYaroT HOBBIM ONBIT PEHICHUs MPUKIAIHBIX 3a7a4, CAMOCTOSATEIBHOTO MOCTPOEHUS
MaTEeMaTUYECKUX MOJENEeH pealbHbIX CUTYyallMd W MHTEPOpPETAlUU IIOJIYYEHHBIX pPEILEHUH,
3HAKOMSATCS C MPUMEpPAMU MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnagaeT 3Ha4uTENbHBIM BOCIIUTATEIBHBIM OTEHIIMAIOM, KOTOPBINA peain3yeTcsl Kak uepes
y4eOHbII MaTepuall, CIIOCOOCTBYIOIIMK (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUsS, TaK U Uepes3
cnenuduky  yueOHOW  JeATelnbHOCTH, TpeOyrolied  CcaMOCTOATEIbHOCTH,  aKKypaTHOCTH,
IPOJODKUTEIbHON KOHIEHTPALlM BHUMAHUS U OTBETCTBEHHOCTH 3a IOJIYYEHHbIN pe3yibTar.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

[IpuoputeTHbIME LENsIMU O0yueHUst MaTeMaTuke B 11 kiiacce Ha 6a30BOM ypOBHE SIBJISIIOTCS:

L] (bOpMI/IpOBaHI/Ie OCHTPAJIbHBIX MAaTCMATHUYCCKUX HOHSITUHI (‘-II/ICJIO, BCJIMYMHA, I'COMCTPUUCCKAA
¢durypa, mepeMeHHas, BEPOSATHOCTh, (YHKIHs), OOECIeUMBAIOIINX IMPEEMCTBEHHOCTh |
MEPCIEeKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

e [O/BEJCHHWE OOYyYAIONIMXCS Ha JOCTYIMHOM JJII HUX YpPOBHE K OCO3HAHUIO B3aWMOCBSI3H
MAaTEMaTUK MU OKpYXArmero mMupa, NOHUMAaHHUEC MATCMATHKHU KaK YacTU 061116171 KYJIbTYPbI
YeJIOBEUYCCTBA;

® Ppa3BUTHE MHTEIUICKTYAIbHBIX W TBOPYECKHUX CIOCOOHOCTEH OOyYaromuxcs, MO3HaBaTEIbHOMN
AdKTUBHOCTH, HCCJIICIOBATCIbCKUX YMGHHﬁ, KPUTHUYHOCTHU MBINUJICHUA, MHTEPECA K HU3YUYCHHIO
MaTE€MaTHUKU;

e ¢opmupoBaHue (YHKIMOHATBFHON MAaTeMaTHUYeCKOM TPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MAaTEMAaTUUYCCKHUE AaCIICKThl B PCAJIBHBIX KXWU3HCHHBIX CHTyallUdX W IIPU HU3YYCHUU JPYIrux
y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBHCHUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIupoBaTh UX Ha
SA3BIKEC MAaTCeMaTUKHN u CcO31aBaThb MATEMATUYCCKUEC MOJICJIN, MMPUMCHSATH OCBOEHHBII
MaTeMaTU4YeCKUH arnrmapar JUIISE peleHust MIPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
HHTCPHIPECTUPOBATD U OLUCHUBATD IMOJTYYCHHBIC PE3YJIbTAThHI.

B pamkax yka3zaHHBIX cOAep KaTeIbHbIX JIUHUN PEIIAIOTCS CIAEAYIOLIME 3a0a4u:

L] CUcreMarmnul3anuda CBGI[CHI/II\/'I 0 YHUCJIaX; U3YUCHHUEC HOBBIX BUJ0OB YN CIOBBIX BI)Ipa}KeHI/Iﬁ nu q)OpMYII;
COBCPUICHCTBOBAHUC IMPAKTUYCCKUX HABBIKOB H BBIYUCIUTEIILHON KYJIbTYPBI, PAaCIIUPCHUC U
COBEpIIIEHCTBOBAaHKE aNreOpandeckoro ammapara, chOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0
IMPUMEHCHUC K PCIICHUIO MATEMATUYCCKUX U HEMATEMAaTUICCKUX 3a/1a4,

® pacIIMpeHHe U cUCTeMaTU3alus O0IUX CBeIeHUH 0 PYHKIIMSIX, TIOMOJHEHNE KIIacca H3y4aeMBbIX
(GYHKIUH, WIUTFOCTpAIUS MUPOTHI IPUMEHEHUsI (PYHKUIUN AJI OMHUCAHUS U U3YyUEHUS peaTbHBIX
3aBHCHUMOCTEH;

® DPa3BUTHE NPEACTABICHUA O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYKAOLIEM
MHpE, COBEpIICHCTBOBAHHWE HHTEJUIEKTYalIbHBIX W PEYEBBIX YMEHUH IyTeM oOoraimeHus
MAaTeMaTUYECKOTO A3bIKA, Pa3BUTHS JIOTUYECKOTO MBILIEHUS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

PaGouast mporpamma ydeOHOrO npeamera «Anredpa U Hadajga MaTEMaTHYECKOTo aHam3ay (0a30BBIid
ypoBeHb) paccuntana Ha 102 yacos (3 yaca B Hejienr0). YUeOHBIH IJ1aH HA U3yYeHHUE anreOpsl B 11-M
KJIacce OTBOJAUT 3 y4eOHBIX yaca B Hezemto, Bcero 102 y4ueOHBIX uaca, mpu 34 yacax ydeOHBIX
HEJIeIb.

Jis peanu3anuy mporpaMMbl UCTIONIB3YIOTCS YICOHUK IS YIUTEIS U 00yJatOIiXCsl:



Jnst yaurens:

Anrebpa u Hauyasa mMaremMaTHyeckoro aHanmsza. 11 kmacc: 6a30BbId U yrayOneHHbIH ypoBHH/ M. IO.
Konsrun, M. B. Tkauéra, H. E. ®&noposa, M. U. [llabynun — M.: IIpocBemenue 2018.

Jis oGyqaromuxcs:

Anrebpa W Havyajla MaTeMaTH4ecKkoro aHanuza. 11 kmacc: 6a30BbId U yrmyOsneHHbI ypoBHH/ M. IO.
Konsirun, M. B. TkauéBa, H. E. ®énoposa, M. U. lllabynun — M.: IIpoceemienue 2018.

IIVTAHUPYEMBIE PE3YJIbTATDBI

B pesynbrare wu3yueHus MaTEeMaTHKH HAa YpPOBHE CpeaHEro o0miero oOpa3oBaHUs Yy
oOyuatotierocst 6yayT chopMUPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThI:
rPas’kIaHCKOr0 BOCTIMTAHUS:
c(hOpMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMU 00YYAIOIIErocs Kak akTUBHOTO M OTBETCTBEHHOTO YJIEHA
poccuiickoro oOmmiecTBa, TMPEACTAaBICHHE O MAaTEeMAaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBJICHUM, MPOLEAYp I'Pa)xAaHCKOro o0IiecTBa (BHIOOPHI, OMPOCHl U JIPYroe),
YMCHHE B3aMMOJCHCTBOBATh C COIMATBHBIMH HHCTUTYTaMHU B COOTBETCTBUU C WX (PYHKIHMSIMH H
Ha3HA4YCHHEM;
NMaTPUOTHYECKOT0 BOCIIUTAHUSA:
c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)¥JTaHCKOW MJIEHTUYHOCTH, YBaXEHUS K MPOIUIOMY H
HACTOAILIEMY POCCUHWCKOM MAaTE€MATHUKH, LIEHHOCTHOE OTHOILICHHE K JOCTHKCHUSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUIICKOM MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTHUKEHUHN B APYTrUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMHUKH;
1) JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:
OCO3HAHME [IyXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa, c(hOopMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUN HAyKH
U IeATEIbHOCTHIO YUEHOTO, OCO3HAHHUE TMYHOTO BKJIaJa B IOCTPOCHHE YCTOWYUBOTO Oy IyIIEro;
2) ACTETUYECKOTO BOCITUTAHUS:
ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIKOYAas OSCTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajau, pEUIEHWUW, PACCYXKICHHH, BOCIPUUMYUBOCTh K MATEMAaTHYECKUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,
3) (U3MIECKOro BOCIIUTAHUS:
c(OpMUPOBAHHOCTh YMEHHUS MPHUMEHITh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax 3J0pOBOTO H
Oe3omacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO (30POBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHITHIA U OTIbIXA, PETyspHas Qu3andeckas aKkTUBHOCTb), (PU3UUECKOE
COBEPIIICHCTBOBAHUE MIPH 3aHATUAX CIIOPTUBHO- 03/IOPOBUTEIBHOM IESITEILHOCTHIO;
4) TPYZIOBOT'O BOCITUTAHUS:
TOTOBHOCTb K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOJIOOMS, HHTEpEC K pas3IudHbIM cdepam
npo(hecCHOHANBPHOM JIeATENbHOCTH, CBS3aHHBIM C MAaTeMaTUKONW U €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpINIaTh OCO3HAHHBIN BBHIOOp Oymyied mpodeccun M peaan3oBbIBaTh COOCTBEHHBIC KM3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHUI0 M caMOOOpa3oBaHUIO Ha
MPOTSDKEHUH BCEW JKM3HH, TOTOBHOCTh K aKTUBHOMY YYAacTHIO B PEIICHUH MPAKTHYECKUX 3aaad
MaTeMaTUYECKON HaIMPaBJIECHHOCTH;
5) 3KOJIOTHYECKOTO BOCITUTAHMS:
c(hOpMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbI, TOHUMAHUE BIUSHUS COIHATBHO- YKOHOMHUYECKHUX
MPOIIECCOB HAa COCTOSHUE MPHUPOJHON U COIMAIBHON Cpellbl, OCO3HAHUE TII00ATHLHOTO XapakTepa
OKOJIOTHYECKUX TMPOOJIeM, OpUEHTAIMs Ha MPUMEHEHHWE MaTeMaTHYEeCKHUX 3HAHUW IS perIeHUs
3aa4 B 00JAacTH OKpYXKAaloUled cpeipl, ITUIAHUPOBAHHE TIOCTYMKOB W OIICHKH HX BO3MOXHBIX
MOCJIEACTBUI JJISI OKPYKAOLIEH CPEIbI;
6) LIEHHOCTU HAyYHOT'O MTO3HAHMUSL:
c(hopMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON TMPaKTUKW, TOHMMAaHHE MAaTeMaTU4YeCKOW HayKh Kak chepbl UYelIoBEYEeCKOM
JEATEIbHOCTH, 3TAIlOB €€ Pa3BUTHUS U 3HAYUMOCTH U1 Pa3BUTHS LUBWIN3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd W MaTEeMaTUYeCKOW KyJIbTypoH Kak CpEeACTBOM TIO3HAHUS MHPaA, TOTOBHOCTH
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IEITEIbHOCTh NHANBUIYAIBHO U B TPYIIIIE.



B pesynprate wu3ydyeHHs MaTeMaTHMKd Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHs Yy
oOyuaromierocsi OyayT cQOpMHPOBaHBI TIO3HABATENbHBIE YHUBEPCAJIbHBIC Yy4eOHbIC ACHCTBUS,
KOMMYHHUKAaTHBHbIE YHHBEpCaJIbHbIC yueOHbIE NEHCTBUS, PETYISTUBHBIC YHUBEPCAJIbHBIE YueOHBIC
JIeMCTBUS, COBMECTHAS JI€ATEILHOCTb.

VY obyuaromerocs OynyT chopMUPOBaHBI ClenyrolIue 0a30BbIE JIOIMUECKHUE JEHCTBUS
KaK 4YacTh IMO3HABATEJIBHBIX YHUBEPCATBHBIX YUCOHBIX JCUCTBUMN: BBISBISATH M XapaKTEPH30BAThH
CYILIIECTBEHHbIE NMPU3HAKK MATEeMAaTUYECKUX OOBEKTOB, MOHSATHM, OTHOLICHUN MEXAY IMOHSATHUSIMHU,
(dbopMynHUpoBaTh ONpeAeTICHUs MOHATHH, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIH,
OCHOBaHUs 1Ji11 000011IeHUS] U CPAaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAJIHN3a;
BOCIIPUHUMATh,  (OPMYyTUpOBaTH M  NPeoOpa3oBBIBATh  CYXKICHHS:  YTBEPAUTEIbHBIE H
OTpHUILATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;
BBISBJISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IMPOTHUBOpEYHUs: B (DaKTax, NaHHBIX,
HAOMIOJICHUSAX U YTBEPXKICHUSX, NpearaTh KPUTEPUU JJisi BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;
JeNaTh BBIBOABI C  HCIHOJIB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W  HMHIYKTHBHBIX
YMO3aKIIIOYeHUH, YMO3AKIIOYCHUH 110 aHAJIOTHH;
MPOBOAMUTH CaMOCTOSITENIBHO JOKa3aTelbCTBA MAaTeMAaTUYECKUX YTBEPKIEHUHM (MpsMble U OT
MIPOTUBHOTO), BBICTPANBATh apTyYMEHTAIIUIO, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBLIBATH
COOCTBEHHBIE CYKJICHUS U BHIBOBI;
BBIOMpaTh cnoco0 pemeHust y4eOHOW 3aaa4dn (CpaBHHUBATh HECKOJIBKO BapUAaHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).
VY oOyuaromerocsi OyayT c(OpMHUpPOBaHBI CIEAYIOIHME Oa30BbIE HCCIEAOBATEIBCKUE
NEHCTBUS KaK 4acTh [103HABATEIbHBIX YHUBEPCATBHBIX YUYEOHBIX NEHCTBHI:
UCTIOJIB30BaTh BOMPOCH! KaK MCCIIEAOBATEIBLCKUI HHCTPYMEHT MO3HAHUS, (DOPMYITUPOBATH BOIIPOCHL,
dukcupyrone mpoTUBOpeUHre, MpolieMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOe, (HOpMHUPOBATH
THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIUIO, MHEHUE,
MPOBOJAUTH CaMOCTOSTEIbHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, HUCCIIEJOBAHME I10 YCTAHOBIICHUIO
0COOEHHOCTEW MaTeMaTHYECKOTr0 OOBEKTa, SIBICHUS, MPOIECCca, BBISIBICHHIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH;
CaMOCTOSITENIbHO ~ ()OPMYJIMPOBAaTh OOOOMIEHWSI W BBIBOJABI TI0 pe3yjbTaTaM IPOBEAEHHOTO
HaAOIIO/IEHUs, WCCIIEIOBaHMs, OILIEHWBATh JIOCTOBEPHOCTh IOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB H
000011IeHHNI];
MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpPOIECCa, a TaKXKe BBIIBUTaTh MPEANONIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.
VY oOyuaromerocss  Oyayt chopMupoBaHbI yMeHusl paboTath ¢ uHpOpMaIuen Kak
4acTh IMO3HABATEIHHBIX YHUBEPCATHHBIX YICOHBIX NCHCTBHIA:
BBISBJIATH JIe(DUIUTHI HH(GOPMAIIUHU, JaHHBIX, HEOOXOAMMBIX ISl OTBETA HA BONPOC U ISl pEIICHUS
3a]1a49u;
BBIOMpaTh MHPOPMAIUIO U3 HUCTOUYHUKOB PA3IMYHBIX THIOB, aHATH3UPOBATh, CUCTEMATU3UPOBATh U
HHTEPIPETHPOBATH HH(POPMAIIHIO PA3TUIHBIX BHJIOB H (DOPM MPEICTABICHHUS;
CTPYKTYypUpOBaTh HH(OpPMALHIO, MPEACTaBIATh €€ B pa3iuuHbIX (opmax, WILTIOCTPUPOBATH
rpaduyecku;
OIICHUBATh HAAEKHOCTh HH(POPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.
VY obyuarorierocst 0yayT chOpMUPOBAaHBI YMEHUS OOIIEHHUSI KaK YaCTh KOMMYHHUKATUBHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX NEHCTBHI:
BOCIIPUHUMATh U (HOPMYNIHUpPOBATh CYXJACHHS B COOTBETCTBUHU C YCIOBUSMHU U LEISIMHU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y PEIICHHs 3a/1a4l, KOMMEHTHPOBATh MOIyUYEHHBIH Pe3ynbTaT;
B XOJIe¢ OOCYXKJIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, TPOOIEMBI, peraeMoi
3a/layM, BBICKA3bIBaTh WJEH, HAIICJICHHBbIE HA TIOWUCK PEIICHHS, COTMOCTaBISATh CBOM CYXKICHHUS C
CYXJICHUSIMH JIPYTUX YYaCTHHKOB JHAajora, OOHApy)XUBATh pa3IMYMe W CXOJCTBO TO3WIUH, B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKECHHUS,



IPEICTaBIATh  PE3yAbTaThl  PEUICHMs  3aJa4d, OKCICPUMEHTAa, HCCIEJOBAaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUICHHS C YY4ETOM 3a7ay MPEe3eHTALUUd U 0COOEHHOCTEH
ayJIUTOPHH.
VY obyuaromerocs OyayT chopMHpPOBaHBI YMEHHS CAMOOpPraHU3alMM Kak dacTb

PEryJISTUBHBIX YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHIM:
COCTABJIATH IUJIAH, aJITOPUTM PEUICHHUs 33/1a4M, BHIOMPATh CHOCOO pElICHHs C yYETOM HMEIOIIUXCS
pECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEILICHUM
¢ y4€éTOoM HOBOM HMH(pOPMAIIH.

VY olyuvaromerocst 6yayT cOpMHpPOBaHbl YMEHMsI CAMOKOHTPOJIA KaK 4acTh PEryJISTHBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX JeHCTBUI:
BJIAJICTh HABBIKAMHM II03HABATEJILHOM peQUIEKCHH KaK OCO3HAHUS COBEpIIAEMBIX JAECUCTBUHI U
MBICIIUTENBHBIX MIPOLECCOB, UX PE3YJIbTaTOB, BIAJETh CIHOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIA
Ipouecca U pe3yJibTaTa pelIeHUs] MaTeMaTH4YeCKON 3a/1a4H;
IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELLIEHUU 33/1a4l, BHOCUTh KOPPEKTUBHI B
NeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HAWJEHHBIX OIIMOOK, BBISBIECHHBIX
TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE pe3yJbTaTa LeU U YCIOBUSAM, OOBSCHATh HPUYMHBI JOCTHOXKEHUS WIIH
HEJIOCTHKCHUS PE3yJIbTATOB JAEATEIBHOCTH, HAXOIUTh OIIMOKY, IaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

VY obyuaromerocst OyayT chopMHpOBaHBI YMEHUS COBMECTHOI JEATEIBHOCTH:

IOHUMAaTh M UCIOJb30BaTh MPEUMYIIECTBa KOMAaHAHON M MHAMBUIYAIbHON PabOTHl MpHU pelIeHUU
yueOHBIX 3a7ay, MPUHUMATh IL€JIb COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATH OpraHU3alUI0
COBMECTHOM paboThl, paclpenesTh BUJbl paboT, 10roBapuBaThcs, 00CYKAaTh MPOLECC U pe3ybTaT
paboTbl, 0600IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B IPYMIOBBIX GopMax paboTsl (00CyxaeHus, 0OMEH MHEHUH, «MO3rOBbIE IUTYPMbI» U
WHBIE), BBHIMOIHATH CBOIO YacTh pabOTHl M KOOPJMHHPOBATH CBOM JEHCTBUS C APYIHMH YJICHAMH
KOMaH[bpl, OLEHMBATh KAauyeCcTBO CBOEro BKJIaJa B OOmMHA HPOLYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUSI.

MNPEIMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbTaThl MO OTIENbHBIM TeMaM y4eOHOro Kypca «Anredpa M Hadajia

MaTemaTtuueckoro aHanuza». K konuy 11 knacca oOydaromuiicss HayquTCst:
Yuciia 1 BLIYMCICHUSA:
OINCpHUPOBATHE MOHATUAMU: HATYPAJIBHOEC, LCJIOC YUCIIO, UCITOJIb30BAaTh MPU3HAKU JCIUMOCTU HCIIbIX
quce, pa3fio’KeHHe YHcia Ha MPOCThle MHOXKHTENH IS PELIeHUs 3a/ay;
OINNCpHUPOBATH IMOHATUCM: CTCICHbL C PpalWuOHAJIBHBIM IIOKA3aTCJICM; OIICPUPOBATH IMMOHATHAMMU:
JorapudM yucina, 1eCITUYHbIE U HaTypalbHbIE JOrapu(MBbl.
YpaBHeHUs 1 HEPaBEHCTBA:
NPUMEHSATh CBOMCTBAa CTENEHHM I TNpeoOpa3oBaHMs BBIPAKEHHUI, ONEpPUPOBATH IMOHATUSMU:
IMOKa3aTCJIbHOC YPAaBHCHUC W HCPABCHCTBO, PCUHIATE OCHOBHBIC THUIIBI IMMOKA3aTCIbHBIX ypaBHeHI/Iﬁ n
HEpPaBEHCTB;
BBIITOJIHATH HpeO6pa3OBaHI/I${ BBIpa)KeHHﬁ, COJZCpKAIINX J'IOI‘apI/I(l)MI)I, OneprupoOBaTh MOHATHUAMU:
morapu(MHUYECKOe ypaBHEHHE W HEPABEHCTBO, pEIIaThb OCHOBHBIC THIIBI JIOTAPUPMUIECKUX
ypaBHEHMI U HEPABEHCTB,;
HaxOJIUTh PEUIEHUS IPOCTEUIINX TPUTOHOMETPUYECKNX HEPABEHCTB;
OIEepPUPOBATH MOHATHSIMHU: CHCTEMa JIMHEWHBIX YpaBHEHHUH M e€ pelleHue, MCIOJIb30BaTh CUCTEMY
JIMHEUHBIX ypaBHeHI/Iﬁ JJI1 pCHICHUA MPAKTUYCCKUX 3a1a4;
HaXOJUTh pELICHUs] NPOCTEHIINX CHUCTEM M COBOKYITHOCTEH palMOHAJIbHBIX YpaBHEHUH U
HEPaBEHCTB;
MOJICJIMPOBaTh pEajJbHbIE CHUTyallUd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHMS,
HEpaBEHCTBA M CHUCTEMBbl 110 YCJIOBUIO 3aJauM, MHCCIENOBaTh IOCTPOCHHBIE MOJEIN C
WCIIOJIb30BAHUEM alllapaTa aiareopsl.
DOYyHKUUH U TPAPUKU:



ONEepUPOBATh MOHATUSAMU: NepUoArYecKas QyHKIUS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUHU, TOUKH
KCTpeMyMa (YHKIMHM, HauOoiblllee M HauMEHbIIee 3HAa4YeHUs (YHKIUH Ha MPOMEXYTKE,
MCIOJIb30BaTh UX ISl UccieloBaHus GYHKIUH, 3a1aHHOM rpauKoMm;
ONEpPUPOBATH TMOHATUSAMH: TpPapHUKU TMOKA3aTeIbHOH, JIorapuMUUYECKOH M TPUTOHOMETPUUYECKHX
¢byHKIMH, n300pakaTh UX Ha KOOPIWHATHOU MJIOCKOCTH U UCIOJIb30BaTh AJISl PELICHUS! ypaBHEHUHN U
HEPaBEHCTB;
n300paxkaTh Ha KOOPJMHATHOM MIOCKOCTU TpadUKH JTUHEHHBIX YpaBHEHUN U HCIONb30BATh UX JJIS
pELLIEHHS CUCTEMBI IMHENHBIX YPAaBHEHU;
UCIOJNIb30BaTh rpaduku (YHKIUN IS HMCCIENOBaHUS IMPOLIECCOB M 3aBHUCHUMOCTEH M3 JIpYyrux
y4EOHBIX JAUCIUILIIH.

Hauana maTeMaTH4ecKOro aHau3a:
ONEpPUPOBATh TOHATHSAMHU: HeNpepbiBHAA (YHKIMS, NPOM3BOAHAS (DYHKIMH, WCIIOIb30BaTh
reoMeTpuyYecKuil U GU3NYECKU CMBICI MPOU3BOIHOM /7S pelIeHHs 3a/1a4;
HAXO/UTh MPOU3BOJIHBIC FTIEMEHTAPHBIX (DYHKIIM, BEIYUCISATH IPOU3BOHBIC CYMMBI, TPOU3BEICHHUS,
4acTHOTO (yHKIHU;
WCIOJIB30BaTh MPOU3BOIHYIO ISl HMCCIENOBaHMS (YHKIMH HA MOHOTOHHOCTh M OKCTPEMYMBI,
MPUMEHSTh PE3yIbTaThl UCCIEOBAHMS K TOCTPOEHUIO IpaUKOB;
WCIIOJIB30BATh TIPOU3BOJHYIO ISl HAXOXKACHUS HAWIYYIIETO PEIICHHs B MPHUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMUYECKHUX, 3a/1a4ax;
OIIEPHUPOBATH MOHATUSAMH: NMEPBOOOpPA3HAs U MHTETPaJl, IOHUMATh T€OMETPUICCKUA U (PU3MUECKUI
CMBICJI MHTETpaa;
HAXO/UTh MIEPBOOOPA3HBIE SJIEMEHTAPHBIX (PYHKIUI, BEIYUCIIATH HHTETPal
o ¢popmyne Horotona-JleiiOnuna;
pemaTh MPUKIAJIHBIEC 33a49H, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKOTO U (PH3MUECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOTO aHaIH3a.

COJAEP/KAHUE YYEBHOI'O KYPCA

o Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rPpaUKH.

. ITpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3NIECKU CMBICI TPOU3BOIHOM.

o [Ipon3BosHble 31eMeHTapHbIX (yHKIMNA. DPopMysbl HAXOXKJIEHHS MPOU3BOJHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

. [IpumeHeHne NMPOU3BOIHON K HCCIENOBaHHUIO (PYHKIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYECHU N HEMPEPHIBHON (DYHKIIMHM HAa OTPE3KE.

. [IpumeHeHne MPOU3BOAHON I HAXO0XKIEHUS HaWIY4IlIEero pelieHns B IPUKIAJHbIX 3a/1a4ax,
JUIsL OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHsI Ipoliecca, 3alaHHoro (opMysioi uiu rpadukom.

o [lepBooOpa3zHas, OCHOBHOE CBOICTBO epBOOOPA3HBIX. [TepBoobOpazubie
asieMeHTapHbIX QyHKIMHA. [IpaBuiia HaxoXaeHNs IEpBOOOPA3HBIX.

. NHuterpain. I'eomerpuyecknii cMbICa UHTErpana. Berancienne onpenenéHHoro NHTerpaia mo
dhopmyne HetoTona-JleitoHua.

o [IpumeHeHue wuHTErpana i HAXOXKACHUS IUIOMAAEH IUIOCKHX GHUryp H 00BEMOB
F€OMETPUYECKUX TEIL.

. [Ipumepsl pemenuit auddepeHmanbHbIX ypaBHeHHH. MaremaTHueckoe MOJeTUpOBaHUE
peaNIbHBIX MPOLIECCOB ¢ MOMOUIBbIO AUPPEpEeHIINATbHBIX YPaBHEHUH.

. CrayvaiiHple SKCIEpPUMEHTHl (OMBITBI) M Cly4yailHble COOBITHS. JJeMeHTapHble COOBITHS
(ucxonsl). BeposTHOCTH  cilydyailHOro  COOBITHS. BepositHocTH  COOBITMH B OMBITax C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

. Onepauuu Hajg COOBITUAMHU: TepeceueHHe, OOBbEIUHEHHE, MPOTUBOMOJIOKHBIE COOBITUS
dopMyiia CII0KEHUS BEPOSITHOCTEH.

. VYcnoBHas BEPOATHOCTb. YMHOXKEHUE BEpPOSTHOCTEHN. JlepeBO CilydallHOrO 3KCIEPUMEHTA.
dopmya moaHOM BeposaTHOCTH. HezaBucumeblie COOBITHS.

. KomOunatopaoe mnpaBuino ymHokeHHs. IlepecranoBku u ¢akropuan. Yucno couyeTaHuil.
Tpeyronsuuk Ilackans. ®opmymna 6unoma HeroToHa.



YpaBHeHusi u HepaBeHCTBA. CucTeMbl YPABHEHMH U HEPABEHCTB

. PaBHOCHIBHOCT ypaBHeHMH. OOIIMe METOIbl PELICHHs ypaBHEHHMH: 3aMeHa ypaBHEHUS
h(f(x)) = h(g(x)) ypaBuenuem f(X) = g(X), pa3nokeHne Ha MHOXHTEIH, BBEJICHHE HOBOMN
nepeMeHHoH, (yHKIHOHAIbHO-Tpaduueckuii MeToa.Pemienne HEpaBeHCTB € OJHOW IMEPEMEHHOM.
PaBHOCMIIBHOCT  HEpPABEHCTB, CUCTEMBI M COBOKYIIHOCTHM HEPAaBEHCTB, HUPPALMOHAJIbHBIC
HEPaBEHCTBA, HEPABEHCTBA C MOYJISIMU.



TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
Kosau4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
n/n MPOrpamMMbl Bcero Konrponenpie  Ilpakririeckue o0pa3oBaTe/ibHbIE

padoThI padoThI pecypebi

1 [ToBTOpenue kypca anredpsl 10 kiacca. 4 1 bubnnoreka [JOK
https://m.edsoo.ru/7f414736

2 Tpuronomerpuieckne GyHKIUU 15 1 Bu6moteka [JOK
https://m.edsoo.ru/7f414736

3 [Ipou3BoHas U €€ TeOMETPUUECKUN CMBICI 18 1 bubnnorexa [JOK
https://m.edsoo.ru/7f414736

4 [IpuMeHeHre pOU3BOJHON K UCCIIEI0BAHUIO 13 1 bubnnorexa [JOK
GYHKIIHIA. https://m.edsoo.ru/7f414736

5 [TepBooOpa3nHas u uHTETpa. 10 1 bubmuorexa [IOK
https://m.edsoo.ru/7f414736

6 KomOunaropuka. 9 1 bubmuoteka [IOK
https://m.edsoo.ru/7f414736

7 DJIEMEHTHI TEOPUU BEPOSITHOCTEH. 7 1 bubnuoreka [{OK
https://m.edsoo.ru/7f414736

8 YpaBHEHHUS U HEPABEHCTBA C JBYMsI 7 bubnmnorexa [JOK
IepeMEHHBIMH https://m.edsoo.ru/7f414736

9 [ToBTOpenue kypca anreOpsl 1 19 1 bubmuoreka [IOK
MaTeMaTHYECKOro aHaIN3a. https://m.edsoo.ru/7f414736
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