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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Ainredpa M Hayaja MaTEeMaTHYECKOTO aHAJIM3a»
0a3oBoro ypoBHs s oOywarommuxcss 10 —11 kimaccoB paspaborana Ha ocHOBe DeaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApPTa CPEAHEro o0mero ooOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUMU, MPEIBABIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
Tpagulmii poccuiickoro oOpa3oBanusi. Peanmuzammst mporpamMmbl  00€CHIEUMBACT  OBIIAJCHHE
KJIFOUEBBIMH KOMIIETEHLUSIMU, COCTaBISIOIIUMHU OCHOBY HJIsi CaMOPAa3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsl, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO PpPa3BUTHUS
JUYHOCTH 00YYarOIIUXCSI.

Pabouast mporpamma ¢opmupyercs ¢ yderom paboueld mporpammbl Bocmutanuss MBOY
«Bumnackas COLLL No2 ¢ pycCKUM B KPBIMCKOTATapCKUM SI3bIKaMH 0OydeHust M. MamyToBa A.A.»

®opmsl yueTta paboueil mporpaMMbl BOCTIUTAHHS:

- VYcraHOBIIeHHE JOBEPUTENBHBIX OTHOIIEHUH MEXIy MeJaroroM M 00y4arolMMHUCH,
CIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUATHIO OOydarommMMucs TpeOOBaHUN M MPOCHO ydUTENs,
MPUBJICYCHUIO HX BHHUMaHUs K O0OCyXIaeMoil Ha ypoke HH(pOpMalMM, aKTHUBU3ALUU HUX
IM03HABATEIILHOM JEITEIHFHOCTH,

- IloGyxnenue oOydaromuxcsi cOONIOaTh HAa YPOKE OOLIECHPHUHSTHIE HOPMBI MOBEICHUS,
IpaBwia OOILIEHUS CO CTaplIMMU U CBEPCTHUKAMM, MPUHLMIBI Yy4yeOHOM JUCUMILIMHBI U
caMOOpraHHu3aIuy;

-IIpuBnedyenrne BHMMaHUA OOy4aroIMXCs K LEHHOCTHOMY acHEeKTy M3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3aIus ux padoThl C MOJIy4aeMOoil Ha YpOKe COIMAIIbHO 3HAYUMON HHpOopMaIueil —
WunnmupoBanne ee 00CyKACHUs, BBICKa3bIBaHHS O0YJaIOIIUMICS CBOETO MHEHHS IO €€ MOBOAY,
BBIPA0OTKH CBOETO K HEl OTHOILICHUS;

-Mcnonp30BaHne BOCTIMTATEIBHBIX BO3MOXKHOCTEH CONEp)KaHHMsS yd4eOHOTro IpeaMera uepes
JEMOHCTPALMI0  OOYyYalolUMCSi MPUMEPOB  OTBETCTBEHHOTO, TPaXJIAHCKOTO  MOBEACHUS,
MIPOSIBJICHUS YEIIOBEKOIIOOUS U TOOPOCEPACYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHHUS, 3314 JIsl PEIICHUs, TPOOIEMHBIX CUTYaIUi 1151 OOCYXAEHUS B KJIACCE;

-[IlpuMeHeHne HHTEPaKTUBHBIX (GOpM paboThl ¢ OOyYAIOUIMMUCS: HHTEUIEKTYallbHbIX,
CTUMYJIUPYIOIIMX TO3HABATENIbHYI0O MOTHBALMIO, AMJAKTUYECKOTO TeaTpa, WIPOBBIX METOIUK,
JTUCKYCCUH, KOTOpbIE JalOT BO3MOXKHOCTh OOyYaroUIMMCsi NPUOOPECTH ONBIT  BEACHUS
KOHCTPYKTUBHOTO JTMAJIOra; TPYNIOBOM pabOThl, KOTOPas yUUT CTPOUTH OTHOLIEHUS U JeWCTBOBATh
B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHUS;

- BxirodueHne B ypoK HIPOBBIX NPOLENYP, KOTOPHIE IOMOTalT MOJAEPkKaTb MOTHBALUIO
oOyyaromuxcsi K MOJYyYEHUIO0 3HaHWM, HaJaXUBAaHUIO B KJIACCE MEXJIMYHOCTHBIX OTHOUICHWH,
MIOMOTAIOT YCTaHOBJIEHUIO 100poXkKenaTeaIbHON aTMOc(epsl Ha YPOKE;

-Opranuszanuss medcTBa MOTHBHPOBAHHBIX W DOPYAUPOBAHHBIX OOYyYAIOIIMXCS HaJ
HEYCHEeBAIOIIMMHU  OJHOKJIACCHUKaMM, B TOM 4YHCI€ C OCOObIMH  00pa30BaTEeIbHBIMU
MOTPEOHOCTSAMH, JAIOLIET0 OO0YyYaroIIMMCSl COLMAIbHO 3HAYMMBIA OIBIT COTPYJHHUYECTBA H
B3aMMHON OMOIIIM KaK OCHOBBI JUISl OBJIQZICHUS TTI00aJIbHBIMU KOMITETEHIIUSAMU;

-lHuuuupoBaHrie W MOAJIEP)KKA  UCCIEIOBATENIbCKOM  JEATENBHOCTH B dopMme
WHIUBUAYAIBHBIX ¥ TPYMIOBBIX TPOEKTOB, YTO JAaeT BO3MOXKHOCTh MPHUOOPECTH HABBIKU
CaMOCTOSITENIFHOTO ~ PELICHUS] TEOPETHUECKOH MpoOsieMbl, Te€HEpUPOBaHUSA U  O(OPMIICHUS
COOCTBEHHBIX HJIEH, YBaKUTEIBHOIO OTHOIIEHHMS K YYXHM HIESIM, MYOJIWYHOTO BBICTYIUICHUS,
apryMEHTHPOBAHUS U OTCTAaUBaHUS CBOEH TOUKH 3PEHUS;

-PerynupoBanue noBeseHus o0yJaromuxcs;

-Peanuzanus BocnuTaTenbHBIX BO3MOXKHOCTEH pa3IMUHbIX BUJOB JIEATEIHHOCTH peOCHKA;

-IIpoexTupoBanue cuTyauuii 1 COOBITHIA, pa3BUBAIOIIMX SMOLMOHAIBHO-IIEHHOCTHYIO cepy
pebeHka;



-PazButne 'y  oOydJaromuxcsi TMO3HABaTENIbHOM  aKTUBHOCTH, CAaMOCTOSITEIBHOCTH,
WHUIMATUBBI, TBOPUECKUX CIOCOOHOCTEH, (popMHpOBaHUE TPa’KIAHCKOM MO3ULIMHU, CIIOCOOHOCTH K
TPYAy W JKU3HU B YCIIOBHUSX COBPEMEHHOTO MHpa, (POPMHUPOBAHHE y OOYYAIOMIUXCS KYIbTYPHI
3JI0pOBOTO 1 Oe30macHoro o0pas3a KU3HHU;

-O0mieHue ¢ AeThMH, IPU3HAHUE UX JOCTOWHCTBA, TOHUMAHUE W MIPUHATHS UX

-MogenupoBanue cuTyalui s BbIOOpa MocTynka o0y4aromuMucs;

-Opraau3anus s 00y4JarouuXxcsi CUTyalluid KOHTPOJISI U OIICHKH, CAMOOIICHKH

-Bxirouenne cuctembl moomipeHusi y4eOHOI/colnanbHOW YCIEUIHOCTH U IMPOSBIICHUS
AKTUBHOM >KU3HEHHOU MO3HUIINU 00yUJaIONUXCs,

-Opranuzanus GopM UHAUBHIYATBHOMN U IPYNIOBON pabOTHI

- Onopa Ha IIEeHHOCTHBIC OPUEHTUPHI O0yUJAIOIITHXCS;

-Pemienne HeTUnUyHBIX 337a4 110 GOpMHUPOBaHUIO GYHKIIMOHATHHONW I'PAMOTHOCTH;

-Opraam3amnust paboTel 00YJArOIIMXCS HAa YPOKE C COLMAIbHO 3HAYMMOHN WMH(pOpManueH, ee
oOcy>KJieHHe, BHICKa3bIBAHNE CBOETO MHEHUS 0 €€ TIOBO/TY, BBIpa0OTKa CBOEro K HEl OTHOIICHUS

-BximoueHre B ypOK UIPOBBIX MPOILELYp, MOAASPKUBAIOIINX MOTHBAIMIO JETeH K
dbopMupoBanuio (GYHKIIMOHATBLHOW TPaMOTHOCTH: TMOUCKY M OCBOCHHUIO 3HAHW, HalaKHUBaHHUIO
MMO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUI B KOMMYHHUKAIIUU, YCTAHOBJICHHUIO JOOPOKEIATEILHOTO
B3aMMOJICHCTBUS 1711 KOOTIEPALIUU B UTPE

-Opraamu3anusi WHIUBUAYATBHBIX W TPYIIOBEIX MPOCKTOB I (POPMHUPOBAHUS MMPOCKTHON
KyIbTYpbl Kak TIJIOOAIbHON KOMIETEHIIMH B COCTaBe (YHKIIMOHAJIBHOW TIpPaMOTHOCTH —
CaMOCTOSITENIbHOE ~ KPEaTUBHOE pEIICHHe TpoOJieM U JKU3HCHHO-TIPAKTHUYECKHX  3ajad,
reHepupoBaHue U OQopMIIeHHE COOCTBEHHBIX WJCH, YBaXCHHE UYKUX HACH, OMBIT MyOIHMYHOTO
BBICTYIUICHHSI 1 KOMMYHUKAIIMU C ONMITOHCHTAMH, apTYMEHTHUPOBAHUS M KPEATHBHOT'O OTCTAUBAHUS
CBOCH TOUKH 3pEHUs

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnrebOpa u Hauaia MaTeMaTHYeCKOTO aHajW3a» SBJSICTCS OJIHUM M3 Haubolee
3HAYUMBIX B IPOTPaMME CTApIICH IIKOJIbI, MOCKOJBKY, C OIHOW CTOPOHBI, OH OOEeCIeYnBaeT
MHCTPYMEHTAIBHYIO 0a3y AJsl U3Y4YeHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI,
dbopmupyeT Joruyeckoe W aOCTpaKTHOE MBIIUICHUE YYallluXCs Ha ypOBHE, HEOOXOIUMOM IS
OCBOEHUSI KYypCOB HH(OpPMATHKH, OOIIECTBO3ZHAHMS, UCTOPUU, CIOBECHOCTH. B pamkax JaHHOTO
Kypca ydyalimecs OBJIAJICBAIOT YHUBEPCAIBHBIM  S3BIKOM COBPEMEHHOW HAyKHW, KOTOpas
(dbopMynupyeT CBOM JOCTHKEHUS B MAaTeMaTU4YECKOM opme.

Kypc anrebpsl m Havan MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JJISl YCIIEIIHOTO
OBIIQJICHHS 3aKOHaMU (PU3UKHU, XUMHH, OUOJIOTUH, TOHUMAHUS OCHOBHBIX TEHICHIIUN SKOHOMHUKH U
0OIIECTBEHHOM KU3HU, M03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HUCIOJb30BaTh MX B IMOBCEIHEBHON >XKM3HHU. B TOoxke Bpems OBJaJeHUE
a6CTpaKTHBIMI/I U JIOTMYCCKU CTPOrMMU MATCMATUUCCKHMMU KOHCTPYKIHAMHU PA3BUBACT YMCHHUC
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTh YTBEP)KICHHS, UCIIOJIb30BaTh 0000 IIEHHE
U KOHKpETH3aIMio, abCTparupoBaHHE W aHAIOTHIO0, (OPMHUPYET KPEaTUBHOE M KPUTHUUYECKOE
MbIIIeHHE. B Xoae m3yueHus anreOpbl M Hadadl MaTeMaTHYECKOTO aHaiMu3a B CTapllei IIKole
ydamuecs IoJiydaroT HOBEIU OIIBIT pPEeIICHUA NPUKIIAAHBIX 3aa4d, CaMOCTOATCIIBHOTO IMOCTPOCHUA
MaTEeMaTHYeCKUX MOJeNeld peanbHBIX CHTYyalluii M WHTEPIPETAllMd TONYyYEHHBIX pEeIICHHIH,
3HAKOMSTCS C IPHUMEpaMU MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKe U B UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATHUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

Kpr 06na)1aeT 3HAYUTCIIBHBIM BOCIIMTATCIIbHBIM ITOTCHIIMAJIOM, KOTOpBIﬁ PEAIN3YETCA KaK
gyepe3 y4eOHBI Marepuall, CIOoCOOCTBYIOMINI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuKky y4eOHOM ACSTENBHOCTH, TPEOYIOMIEH CaMOCTOSTEIBPHOCTH, AaKKypaTHOCTH,
MPOJOIKUTENFHOM KOHIIEHTPAIIMY BHUMAHUS M OTBETCTBEHHOCTH 32 MOJyUYEHHBIN pe3yabTarT.
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B ocHoBe MeToauku oOydeHus anreOpe M HadajaM MaTeMaTH4YeCKOro aHaiu3a JICKUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEeHHUSI.

Crpykrypa Kypca «Airedpa ¥ Hadaja MaTeMaTHUYECKOIO aHaJIM3a» BKIIIOYAET CIEAYIOLIUE
coJiep>KaTelibHO-MeToAnueckue JMHUU: «Yucna u  BblUMcHeHUs», «DyHKIUU U Trpapuxm»,
«YpaBHEHHS U HEpAaBEHCTBay, «Hauaia MmaremaTuyeckoro anaimns3a», «MHOXKeCTBa U JIOrTukay». Bee
OCHOBHBIE CO/IEpPKATEIbHO-METOINYECKUE JINHUN U3YYalOTCS Ha MPOTSHKEHUH JIBYX JIET O0y4YEeHHS B
CTaplIel IIKOJIE, €CTECTBEHHO JONOJHASA APYT Ipyra U IOCTENEHHO HAChIAsCh HOBBIMU TEMaMU U
paznenamMu. JlaHHBIN Kypc IBIISETCS MHTETPATUBHBIM, ITOCKOJIbBKY 00BEAUHSIET B cebe collepikaHue
HECKOJIbKUX MaTeMaTHYeCKUX IUCHMIUIMH: anreOpa, TPUTOHOMETpUsS, MaTeMAaTUYECKUN aHau3,
Teopuss MHOXkecTB U ap. [lo Mepe Toro kak yuwamiuecs OBIaJeBalOT Bcé Oojiee MIMPOKUM
MaTeMaTHYECKUM arfIapaToM, Y HUX MOCIIeA0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJENb PEalbHOW CUTYallMH, IPUMEHSATh 3HaHUS, IOJYyYEHHbIE B Kypce
«Anrebpa ¥ Hayaja MaTEeMAaTUYECKOTO  aHaju3a», Uil  PEIICHUS  CaMOCTOSITEIBHO
chopMyIUPOBAHHON MaTeMaTUYEeCKON 3a/1auM, a 3aTeM UHTEPIPETUPOBATD MTOJIYYEHHBIH pe3yNbTar.

ConepxatenbHO-MeToAnYecKas JTuHUSA «Hucna U BBIYUCICHHS» 3aBepiiaeT (popMupoBaHHUe
HABBIKOB HCIIOJIB30BAHMS JCHCTBUTENBHBIX YHCEN, KOTOpOE OBLJIO HAa4aTO B OCHOBHOH mikoie. B
CTapuiel IKoje o0coboe BHMMaHUE YyaenseTcss (OPMHUPOBAHUIO IPOYHBIX BBIUMCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B C€0s MCIMOIb30BAHUE PA3TUYHBIX (POPM 3aIlUCH ACHCTBUTEIHLHOTO YUCIA,
YMEHHE DPALMOHAIBHO BBINOJHATH JEUCTBUS C HUMH, JENaTh NPUKUIKY, OLIEHUBATH PE3YibTar.
OOyuvaromuecs TOTYYalOT HAaBBIKM NPUOMMKEHHBIX BBIYMCICHUHN, BBIIOTHEHUS IEHCTBUI C
YlC/laMH, 3allUCaHHBIMM B CTaHAApTHOW (opMe, MCIONb30BaHUS MaTEeMAaTUYECKUX KOHCTaHT,
OLICHUBAHUSI YMCIOBBIX BBIPAKEHUM.

Jluans «YpaBHEHUS W HEPABEHCTBAa» pEAM3yeTcs Ha MPOTSHKEHWH BCEro OOydeHHs B
CTapllield IIKOJIe, IOCKOJbKY B KaXKIOM paslele MporpaMMbl HNPEAYCMOTPEHO peLIEeHuE
COOTBETCTBYIOIIUX 3aaady. OOyyarouiyecs: OBJIaJ€BaAOT Pa3IMUYHbBIMU METOJAaMU PELICHUS LIEJbIX,
paloHaIbHBIX, UPPALMOHABHBIX, MOKA3aTENbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKHX
YpaBHEHUH, HEPABEHCTB M MX cucTeM. [lodydeHHble yMEHHUS HCIIOJIb3YIOTCS NPU UCCIIEJOBAHUU
GyHKIUMI ¢ TMOMOIIBIO MPOU3BOJHON, pPEIICHHHM MPUKIATHBIX 3aad U 33/Ja4 Ha HaXOXJICHUE
HauOOJBIIMX M HAaMMEHbIIUX 3HaueHUM (yHKUuU. JlaHHAs colepkaTenbHasl JIMHUS BKIIOYAET B
cebs Takke GOpMUPOBAHHE YMEHUM BBITIONHATH Pacd€Thl Mo (opMyliaM, TpeoOpa3oBaHusl IENbIX,
palMOHAIBHBIX, MPPAIMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaK)KE BBIPAKECHHM,
CONiepKalIMuX cTeneHu u Jjorapudmbel. braromaps wu3yudeHuio anreOpanueckoro Marepuana
MIPOUCXOJUT JalIbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBIIUICHUS YdalluXcs,
GbOopMUPYIOTCS HABBIKM JIEAYKTHBHBIX PpacCyKIeHHH, paboThl C CHMBOJBHBIMU (opMamy,
MIPE/ICTAaBICHNUsS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJE PAaBEHCTB U HEpaBeHCTB. Auredpa
npennaraet 3¢(eKTUBHbIE UHCTPYMEHTHI AJSl PEIICHUS MPAKTHUYECKUX U €CTeCTBEHHO-HAaYyYHBIX
3aJ1a4, HarJIsJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeTONMYecKass JTUHUS «DYHKIHH W Tpa@UKH» TECHO TeperuieTaeTcs ¢
JOPYTUMHU JUHUSMH Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 33JIaéT MOCIEI0BaTEIbHOCTh U3YUEHUS
Mmatepuana. M3ydeHue cTelneHHOW, MoKa3aTelbHOH, Jorapu(pMUYECKO M TPUTOHOMETPUUYECKHX
(GyHKIMH, WX CBOMCTB M TIpadHKOB, MCIOJIb30BaHWE (YHKIMM UIsl pelieHus 3aaad U3 JpYyrux
y4eOHBIX MPEIMETOB U PEATbHOM )KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAIM30M, TaK U C
pelieHreM ypaBHEHMH U HepaBeHCTB. Ilpu 3Tom Gomblioe BHUMaHME YIAENnseTcs (GOpMUPOBAHUIO
YMEHHS BbIpaxaTh (HOpPMYTaMH 3aBHCHUMOCTH MEXIY pa3IMYHbIMH BEITUYMHAMHU, HCCIEIOBATh
MOJIy4eHHbIe (PYHKIIMU, CTPOUTH UX rpaduku. Marepuai 3Toi copepKaTeabHOM JIMHUY HalleJIeH Ha
pa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOLIMX BbIPAXXAaTh 3aBUCUMOCTH MEXIy BEIUYMHAMU B
paznmuuHO (opme: aHATUTHYECKOH, Tpaduueckol u cioBecHOW. Ero m3ydeHue crmocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K OOOOLICHHWI0O M KOHKPETH3aIUH,
HCIIOJIb30BAaHUIO aHAJIOTHIA.



CopepxarenpHas nuHuA «Hauama MaTeMaTHMYecKOro aHallni3a» IMO3BOJSET CYIIECTBEHHO
paclIMpuTh KPyr Kak MaTeMaTHYeCKHX, TaK U MPHUKIAJHBIX 3a/a4, JOCTYIHBIX O0ydarolumcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh HMCCIIEOBATh M CTPOUTH Tpapuku (PYHKIHHA, ONpenensrTs ux
HauOOoJIbIIIME W HAaUMEHbIIME 3HAYEHUs, BBIYMCIATH IUIomaan Guryp u oObEMBI Tel, HaXOAUTh
CKOPOCTHM M YCKOpEHMs IpoueccoB. JlaHHas conaepkaTesibHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOCHMS MAaTE€MaTHYECKMX MOJEIECH pealbHbIX CUTYalluHd, HaXOXKICHUS
HaWJIy4dllero peleHus B IPUKIAIHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMHUYECKMX, 3aJadax.
3HAaKOMCTBO C OCHOBAMM MAaTEMaTHYECKOI0 aHaliM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOIO,
(bopManbHO-IOTUYECKOTO W KPEaTHMBHOTO MBIIUICHHUS, (OPMUPOBAHHIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MaTeMaTMKM B HayKe, T€XHHMKe M HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJAIOIIMXCS PE3YJIbTATAX, IIOJYYCHHBIX B XOJ€ Pa3BUTH MATEMATUKU KaK HAyKH, U UX aBTOPax.

CopepxarenpHo-MeTOANYECKaAsT JTUHUS «MHOXKECTBa M JIOTMUKAa» B OCHOBHOM ITIOCBSIIIECHA
JJIEMEHTaM TEOPUM MHOXECTB. TE€OpPETUKO-MHOKECTBEHHBIE IPEACTABICHUSA IPOHU3BIBAIOT BECh
KypC LIKOJbHOW MaTEeMAaTUKU U MpeAaraT Hauboiee yHUBEpCalbHbI A3bIK, 00bEIUHSIIOINN BCe
paszensl MaTEMATUKU U €€ MPUIIOKEHUH, OHU CBA3BIBAIOT Pa3HblE MATEMAaTUYECKHUE NUCLIUILIMHGI B
enuHoe 1enoe. IloaToMy BaXkHO [aTh BO3MOXXHOCTh UIKOJBHUKY IIOHMMATbh TEOPETUKO-
MHOXKECTBEHHBIN SI3bIK COBPEMEHHOM MATEMATHKM M HCIIOJIb30BATHh €ro JUIsl BBIPAXKEHHUS CBOMX
MBICJICH.

B kypce «AnreOpa m Hayana MaTEeMaTHUYECKOIO aHAM3a» IMPHUCYTCTBYIOT TAaK)KE€ OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUSA, KOTOpble MpPHU3BaHbl C(HOPMUPOBATH HABBIKM ITOCTPOEHUS
MOJIENIEN peajbHBIX CUTyallud, MCCIENOBaHMS ITUX MOJEJIECH C NMOMOIIbIO ammapara airedpbl u
MaTEMaTHUYECKOI0 aHAJIN3a U UHTEPIPETALMU IIOJYyYEHHBIX pPe3yIbTaToB. Takue 3aJaHus BIIETEHbI
B Ka)XJIbI M3 Pa3/eJIOB IIPOrpaMMBbl, IIOCKOJIBKY BECh MaTepual Kypca IIUPOKO HUCIIOIb3YETCS s
pelIeHns NpUKIaaHbIX 3a1a4. [Ipy pelennn peaapHbIX IPAKTUUECKUX 3a7a4 y4alUecs pa3BUBAIOT
HAOJIOAATENbHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIONb30BATh
aHAJIOT'HI0, 00001aTh U KOHKPETU3UPOBATh MpodiiemMy. JlesaTenbHOoCTh 10 (YOPMUPOBAHHUIO HABBIKOB
peleHus MPUKJIAAHBIX 337ad OpPTaHU3yeTCsl B MPOILECCe M3YYEHHUs BCEX TeM Kypca «Anredpa u
Hayajla MaTEMaTUYECKOr0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yueGHOM miaHe Ha M3ydeHHe Kypca anredpbl U Hadall MaTeMaTHYeCKOTo aHajiu3a Ha 0a30BOM

ypoBHE oTBOAUTCS 2 yaca B Henenmto B 10 knacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a jiBa roja
oOyuenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciia 1 BbIYMCTICHUS

Parmonanbueie yncna. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEYHBIE
nepuoauyeckue  Apobu.  ApudMmernyeckue ~— Omepalud ¢ palMOHAIbHBIMH  YHCIAMH,
npeoOpa3oBaHusl YUCIOBBIX BbIpaXeHHW. llpumeHeHue npoOeil W MPOLEHTOB Ui pPELICHHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HAHUHI U peallbHOM JKU3HH.

JleiicTBuTenpHble 4YHcna. PalnuMoHaNbHBIE W UppalMOHAJIbHBIE YWCHA. ApUPMETHYCCKHE
Olepaluu C JEHCTBUTENBHBIMU 4YucCIaMu. [IpuOmxkEéHHBbIE BBIYMCICHUS, NpPaBUJIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ wnenbiM nokaszareneM. CranpapTHas (opma 3amucu JeWCTBUTEIBHOIO 4YHCIA.
Hcnonp3oBanue noaxoasmiend GopMbl 3aucu AeHCTBUTENBHBIX YUCEN ISl PEUICHUS TPAKTHYECKUX
3a]1a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTYpaJbHOU cTereHu. JlelcTBUS ¢ apuMETHISCKUMU KOPHSIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YKCIIOBOIO apryMeEHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpaeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
(bopMyIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nenbx U ApoOHO-pAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUUYECKUX YPAaBHEHUI.

[IpuMeHeHne ypaBHEHMI W HEPABEHCTB K PEUICHUI0 MAaTEMAaTHYECKMX 3aJad W 3a1ad U3
pa3nUYHbIX 001acTe HAYKN U pealbHOM KHU3HH.

DyHkuUH U rpaguKku

®Oynk1us, crnocoOsl 3aganus GyHkuuu. I'paduk Gynxumun. BzaumHo oOpaTHble GyHKINH.

OO6nacTh ompeneneHuss U MHOXKeCTBO 3HadeHMM ¢yHkuuu. Hymun dynkumu. IIpomexyTku
3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHast (QyHKIMA C HaTypaldbHBIM M 1EJIbIM MOKa3areneM. EE cBoiicTBa M Tpaduk.
CBoiicTBa 1 rpauk KOpHs N-0if CTETEeHH.

TpuroHomeTrpuyeckass  OKpYXHOCTb, OIpEAEICHUE  TPUTOHOMETPUYECKHX  (DyHKUUMI
YHUCJIOBOI'O apryMEHTA.

Hayana maTreMaTH4ecKOro aHajm3a

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHWsl  mocjenoBaTelnbHOCTEd.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass M reomeTrpuueckas — nporpeccur.  beckoHeuHo — yObIBaromias
reomeTpuueckass mnporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKON MpPOrpeccuu.
@opMyna CIOXKHBIX IPOLEHTOB. lcrnonb30BaHWE NPOrpECCHM Ul PEIICHMS PEaNbHBIX 3a1ad
MIPUKJIATHOTO XapaKTepa.

MHoxecTBa M JTIOTHKA

MHoxecTBO, omepanuud Haja MHOkecTBamu. [(uarpammsl Oinepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOI'0 ammnapara s OIMCaHUs pealbHBIX IPOLIECCOB U SBICHUH, IIPU
pEelIeHnH 3a1a4 U3 IPYTuX y4eOHbIX MIPEIMETOB.

Onpenenenue, Teopema, CleICTBUE, 10KAa3aTEILCTBO.



11 KJTACC

Yuciia 1 BBIYMCTICHUS

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LETIBIX YUCEN.

Crenensb ¢ pallMOHaIBHBIM MOKa3aTeraeM. CBONCTBA CTEIECHH.

Jlorapudm uncna. JlecaTUUHbBIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX JIOTAPU(MBI.

[Ipeobpa3oBaHue BbIpaxXeHUI, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[lokazaTenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrembl JHMHEHHBIX ypaBHEHMU. PelleHne npuUKIaAHBIX 3374a4 C MOMOLIBIO CHUCTEMBI
JIMHEWHBIX YPABHEHUM.

Cucrembl 1 COBOKYITHOCTH pPallUOHAIbHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHX 3a/ad U 3a]1a4
U3 pa3iMyYHbIX 00JacTel HAyKH U PealIbHOM JKU3HH.

DyHKUUH U rpaGuKu

Oyukuus. [lepuonuueckue Qynkuun. [IpomMexyTkn MOHOTOHHOCTU (PyHKUIMU. MakcuMyMbl
1 MUHUMYMBI QyHkirn. Haubosbiiee u HanMeHbIee 3HaYeHUEe (PYHKIIUU Ha IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaUKH.

[TokazarenbHas u orapudmMudeckas GyHKIMH, UX CBOUCTBA U TPaPHKH.

Hcnonb3oBanue rpadukoB GyHKIUN IS peLICHHUs] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonp3oBanne rpadukoB (YHKIUA JUIS MCCIEAOBAaHHUS IIPOLIECCOB W 3aBHCUMOCTEH,
KOTOpbI€ BOSHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEaTbHOM KU3HU.

Havyana maTreMaTH4eckoro anajimnsa

HenpepriBable ¢pyHKIIMN. MeTo1 HHTEPBAIOB JJIsl pEIICHHs] HEPAaBEHCTB.

[IpousBonnas ¢pynkuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI IPOU3BOIHOM.

[Ipou3BosHbIe 3neMeHTApHBIX (QYHKIUH. DOpMysIbl HaXOXIEHHUS IMPOU3BOJAHOM CyMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIINH.

[IpumeHeHHe NPOM3BOIHON K HCCIEIOBaHMI0 (DYHKIMH HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxaenne HauboIb111ero 1 HauMEHbIIEro 3Ha4eH!s PYHKIIUK Ha OTPE3Ke.

IIpuMmeHeHne MPOU3BOIHON Il HAXO0XKAECHNS HaWIY4IlIEero PpeIeHNs B IPUKIAAHBIX 3a7a4ax,
JUIS OTPEIEJIEHUs CKOPOCTH Tpoliecca, 3a4aHHOro GopMyJIoi uiu rpaduKkoMm.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wuterpai, ero reomerpudeckuii u pusndeckuii cMbIci. Berancinenue unrerpaia mno gopmyse
Herorona—IJleitOnumna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOTO Tpenmera «MaremMaTuka» JODKHO OOeCredMBaTh JOCTHIKCHHUE Ha
ypoBHE cpenHero oOmero oOpa3oBaHHUsS CIEAYIOIIUX JIMYHOCTHBIX, METANpeIMETHbIX H
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl ydeOHOTO mpeamera «MaTemMaTHKa
XapaKTepU3YIOTCS:

['paxxnanckoe BocriuTaHue:

c(OPMUPOBAHHOCTHIO ~ TPAKIAAHCKOM TMO3UIMM  OOydarolerocss Kak AakTUBHOTO U
OTBETCTBEHHOT'O0 4IEHAa POCCHICKOro OOIIEeCTBAa, MPEACTABICHHEM O MaTEMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHMSI PA3NUYHBIX CTPYKTYp, SIBICHUN, TMpOLENyp TpakIaHCKOro oOIiecTBa
(BBIOOpBI, OMpPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBaTh C COIHMAIBHBIMH HWHCTUTYTaMHU B
COOTBETCTBHUH C UX PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTproTHveckoe BOCIIHTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKON T'pa)TaHCKOW MICHTHYHOCTH, YBAKECHUS K MPOLLIOMY U
HACTOSIIEMY POCCUUCKOH MAaTeMaTHKH, IEHHOCTHBIM OTHOIICHUEM K JIOCTH)KCHHSIM POCCHUCKHX
MaTEMAaTHUKOB U POCCHICKOM MaTEeMaTHYeCKOM IIKOJbI, K HCIOJIb30BAHUIO ATHX JOCTHKEHUH B
JIPYTHUX HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUSA:

OCO3HAaHMEM JIYXOBHBIX  LEHHOCTEH POCCHHCKOTO  Hapoaa; Cc(HOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMs, dTUYECKOrO MOBEIEHHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHEM
JTOCTH)KCHUM HAayKd W JCSITEIIBHOCTBbIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTONYMBOTO OYyTyIIEro.

DCTETUYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIIOUasi ICTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEHH,
O0OBEKTOB, 3aJa4, PEIICHHWHA, PACCYXJICHHI, BOCIPUUMYHBOCTHI0O K MaTEMaTHYCCKHM acCIICKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MaTeMaTHUECKUe 3HaHUS B MHTEpecax 3J0pPOBOTO
u Oe3omacHoro oOpa3a >XW3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO (370pPOBOE
MUTaHue, COATAHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pPeryispHas (u3nyecKass aKTUBHOCTH);
(DU3HYECKOTO COBEPIIICHCTBOBAHUS, IIPH 3aHSATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JCSITEILHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYJOJIO0OUS; WHTEPECOM K Pa3IMIHBIM
chepam mpodeccHoHATbHONU NESTENBHOCTH, CBS3aHHBIM C MAaTeMaTUKOW U €€ MPHIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBINA BbIOOp Oynyuiel npodeccuu M peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHUYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUHU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]a4 MaTEMaTHUECKON HAMpPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIbTYPHI, IMOHUMAHHEM BJIHMSHHUS COIMAIBHO-
SKOHOMMYECKUX MPOILECCOB Ha COCTOSHUE MPHUPOJHON U COIUAIBHON Cpelbl, OCO3HAHUEM
rI100aTBFHOTO XapaKkTepa YKOJIOTUYECKUX MpoOieM; OpUeHTAIMel Ha TPUMEHEHNE MaTeMaTHUYeCKUX
3HAHWH JIJIs1 peIIeHUs 33/1ad B 00JIACTH OKPYKAIOIICH CpeIbl, TUIAHUPOBAHUS TTOCTYIKOB M OI[CHKH
WX BO3MOXHBIX MOCJIEICTBUH JJIsI OKPYKAOIIEH CpeIbl.

[{eHHOCTH HAyYHOTO ITO3HAHUS:



c(hOPMUPOBAHHOCTHIO ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKu U OOIIECTBEHHOW MPAKTUKU, MOHMMAHMEM MaTeMaTH4YeCKOW HayKu Kak cdepbl
YEJIOBEUECKOU JESTENBbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIM3AIUU;
OBJIAJICHHEM $I3bIKOM MAaTeMaTUKH U MaTEMaTHYECKON KyJIbTYypOH KaK CpeACTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO U UCCIEAOBATEIIbCKYIO AEATEIbHOCTh UHANBUYABHO U B

rpymre.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3yabTaThl OCBOCHUS MpOrpamMmbl yueOHoro mpeamera «MaTemaTtuka
XapaKTepU3yIOTCS  OBIAJACHHEM  YHHBEPCAIbHBIMU no3naeamenbHuIMU oeticmeusmu,
VHUBEPCAIbHLIMU ~— KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  VHUBEPCANbHbIMU — pe2VIamUGHbLMU
oeticmeusmu.

1) Vuueepcanvuvie nosnasamenvhuvle Oeiicmeus, obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECco8 00y4aowuxcs (0c6oeHue Memooo8 HO3HAHUS OKPYHCAIOWe20 MUpa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

bazoBble loruyueckue AeCTBHS:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHBIE NMPU3HAKH MAaTEMaTHYECKHMX OOBEKTOB, MOHSITUH,
OTHOIICHUH MEXIy MOHATHAMH, (DOpPMYIHpOBaTH OMNpPECICHUS MOHSITHIA; YyCTaHABIUBATh
CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKALMU, OCHOBAHUS JJIsi OOOOIICHUS M CPaBHCHHSI, KPUTCPUU
MIPOBOAMMOIO aHAIN3a;

BOCIIPUHUMATH, (OpPMYJIIMPOBaTh ¥  TPEOOpPa30OBBIBATH  CYXKJICHUS: YTBEPAWUTEIbHBIE U
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpPEYMsS B (paKTax, AaHHBIX,
HAONIOJICHUSAX M YTBEPXKICHUSX; MpeularaTb KPUTEPUU JIsl BBIIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

JeNnaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MPOBOJNTH CaMOCTOSITEIHPHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUU (TIPSIMBIE W OT
MPOTUBHOTO), BBICTPAaWBaTh APTyYMEHTALMIO, TMPUBOAUTHL TMPHUMEPl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOMpaTh CMOCO0 perieHus yuyeOHOW 3ajgaud (CpaBHHMBAaTh HECKOJIBKO BapHUAaHTOB pEIICHHUS,
BBIOMpaTh HanboJiee MOAXOSAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX KPUTEPUEB).

bazoBble uccnenoBarebCKue ICHCTBHS:

UCIIONIb30BaTh BOMPOCHI KAk HCCIENOBATENIbCKUI HMHCTPYMEHT TMO3HaHUS; (DOpMyIHpoBaTh
BONPOCHL, (DUKCHPYIOIIHE MPOTUBOpEUYHE, MpoOIeMy, YCTaHaBIMBaTh MCKOMOE M JIaHHOE,
(hOopMHPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

MPOBOANTHh CaMOCTOSITEIHHO CIUTAHMPOBAHHBINA IKCIEPUMEHT, HCCIEAOBAaHHUE MO YCTAaHOBICHHIO
0COOEHHOCTEW MaTeMaTHUeCKOro 00beKTa, SBIEHUS, MPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXKITY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENNFHO  (pOopMyIHpOBaTH OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM IMPOBEAEHHOTO
HaOIIO/IEHUs, UCCIIEeIOBaHMS, OIIEHUBATh JOCTOBEPHOCTh TMOJTYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
00001IIeHMIT;

MPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTUE MPOIECCA, a TAKXKE BBIABUTATH MPEINONIOKEHUS O €ro
pPa3BUTUHU B HOBBIX YCIIOBUSX.

Pabota ¢ nuadopmanmeii:

BBISBJIATH ASPUIUTH HH(OPMAIIUY, TaHHBIX, HEOOXOAUMBIX NIl OTBETAa HA BOMPOC U /ISl PEIICHUS
3aJ1auu;

BBIOMpATh UHGOPMAITUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHATH3UPOBAThH, CUCTEMATU3HPOBATh U
UHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BHIOB U (POPM MpeacTaBICHUS;
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CTPYKTYpUpOBaTh HH(OpMAINIO, MPEACTaBIATh €€ B PazIUYHBIX (OpPMax, HIUIIOCTPUPOBATH
rpapuyuecKy;
OLICHHUBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvnvie KOMMYHUKAmueHwle Oelicmeus, 00ecneuusaom coopmMuposaHHocnms
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

OO01enue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUH C YCIOBHUAMHU M IETSAMH OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHUs 33/1a4i, KOMMEHTHPOBATh MOJIyYEHHBIH Pe3ybTaT;

B XOJIe OOCYXICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOU TEeMBI, MPOOJIEMEBI, pelraeMoi
3aJlauM, BBICKA3bIBATh WJIEW, HAICJICHHbIC HA MOMCK PELICHUS; COMOCTaBJISATh CBOM CYXKICHHS C
CYXACHUSIMU JIPYTMX YYacTHUKOB JMajora, oOHapyKHWBaTh pa3jIu4Me€ U CXOJCTBO IO3MUIMH; B
KOPPEKTHOI (opMe GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IPEICTABIATh  PE3yJbTaThl PEIICHUS  3a/Jayd, OJKCIEPUMEHTAa, HCCIECJOBaHMs, IPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (hOopMaT BBHICTYIUICHHUS C YY4ETOM 3a7ad MPE3CHTAIlMH U OCOOCHHOCTEH
ayTUTOPHUH.

CoTpyHUYECTBO:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBHUIYaIbHON pabOThl IPU PELICHUU
yuyeOHBIX 3aJay; NPUHUMATh IeJIb COBMECTHOM JEATEeIbHOCTH, IUIAHUPOBATh OPTraHHU3AIUI0
COBMECTHOH paloOThl, pacmlpeneisiTh BUABI pPadOT, JOTOBApHBATHCS, OOCYXJaTh MpoLecC |
pe3ynbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboTHI (00CYXACHUS, 0OOMEH MHCHHI, KMO3TOBBIC IITYPMBI» U
WHBIC); BBIMOJIHATH CBOIO YacTh PabOTHI U KOOPAWHUPOBATH CBOU JIEHCTBHSA C JAPYTHMH UICHAMHU
KOMaHJbl; OIICHMBaTh KadecTBO CBOEro BKJIaga B OOmUMI TOPOAYKT IO KPUTEPUAM,
cOpPMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOJCHUCTBHSL.

3) Vuueepcanvnvie pezynamuenvie Oeticmeus, 0becnevusaiom Gopmuposanie CMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuzanusi:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3a/ladyd, BBIOMpPATh CIOCOO pEUIeHUs C Y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(DOpMALINHL.

CaMOKOHTpOJIB:

BJIa/IETh HaBBIKAMM ITO3HABATEJIbHOM peQIeKCMM KaK OCO3HAHHUS COBEpPIIAEMBIX JEHCTBUN U
MBICIUTENIBHBIX MPOLECCOB, UX PE3YJbTATOB; BJIAJETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara peleHus: MaTeMaTHYecKoi 3a1a4H;

MPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUH 33/1a4l, BHOCUTHh KOPPEKTUBHI B
JeSTeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWICHHBIX OINMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yNIbTaTa LENH W YCIOBUSAM, OOBSCHATH MPUYUHBI JOCTHIKEHUS HITH
HEJOCTHKEHUS PE3YyJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, aBaTh OLEHKY NPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI
OcBoenne yueOHOro Kypca «AisreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» Ha YpPOBHE

cpenHero oOmiero oOpa3oBaHUs JOJDKHO O0ECTieurMBaTh JOCTIKEHHUE CIEAYIOIIMX MPEeIMETHBIX
00pa30BaTEeNbHBIX PE3YIBTATOB:

10 KJIACC
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Yucia v BBIYUCTCHUA

OnepupoBaTh NOHSTUSIMU: PALUOHAIBHOE W JIEHCTBUTEIBHOE 4YHUCIIO, OOBIKHOBEHHAs H
JeCATUYHas 1pO0b, MPOLCHTHI.

BoinonusaTe apudmernyeckue onepannu ¢ paluoHaIbHBIMU U J€HCTBUTEIbHBIMU YHCIIAMHU.

BbimonHATe TpUOMMKEHHBIE BBIYUCICHHS, WCHOJB3ysd MpaBUia OKPYIJICHHS, JenaTh
MPUKUAKY U OLIEHKY pPe3yJbTaTa BHIYHCICHUH.

OmnepupoBaTh MOHATUSAMH: CTENEHb C LENbIM IOKa3aTeleM; CTaHAapTHas ¢opma 3amucu
NEHCTBUTENLHOTO YHMCIIA, KOPEHb HATypajJbHOW CTENEHHW; HUCMIOJIb30BaTh MHOIXOIAIIYI0 (opmy
3aMKCH JEUCTBUTEIbHBIX YUCEIN JUIsl PEIIEHUS IPAKTUUECKHX 3a]ad U [IPEICTaBICHUS] JaHHBIX.

OnepupoBarh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJLHOTO YIJa; MCHOJIb30BaTh
3aIMCh MPOU3BOJIBHOTO yTIila Yyepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh NOHSTUSAMM: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LIEJIOE, pPallMOHAJIBHOE,
UppalMOHAIILHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHUE;

BemonHATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPHUYECKUX  BBIPAXKEHMH M pemiaTh
TPUTOHOMETPUYECKHE YPaBHEHUS.

BeimonHATe 1peoOpa3oBaHusl LENbIX, PALMOHAIBHBIX W HPPALHMOHAIBHBIX BBIPAKEHHH U
pelIaTh OCHOBHBIE TUIIBI LIEJIBIX, PAIIHOHATBHBIX U UPPALMOHATBHBIX YPABHEHHUH U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHHS M HEpaBEHCTBA JJIsl PEIIECHUsS MAaTEMaTHYECKUX 3a/Jad U 3a1ad u3
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM JKU3HHU.

MonennpoBaTh peaibHble CUTYalluU Ha SI3bIKE aJIreOphl, COCTABIIATH BHIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA IO YCJIOBUIO 3aJauyd, HCCIIEN0BaTh MOCTPOCHHBIE MOJIEIH C HCHOJIb30BaHUEM
annapara anreOpsl.

DYyHKUMH U TPaPUKU

OnepupoBarh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3amaHus (HYHKIIUU, 007IaCcTh ONPEACICHUS U
MHO’KECTBO 3HaUCeHUN (QYHKIUY, rpaduK HYHKIIUH, B3aUMHO 0OpaTHbIE (PYyHKITHH.

OmnepupoBarh MOHATUSAMH: YETHOCTh U HEUETHOCTh (DYHKIMH, HYIH (QYHKIHH, TIPOMEKYTKU
3HAKOTOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUNN 1)1 pelIeHUs] ypaBHEHUI.

Crpouth M uMTaTh rpaduKd JTUHEHHOM (YHKUMH, KBaJpaTUYHOM (YHKIMH, CTENEHHOH
(YHKIUH C LIETIbIM TOKA3aTEJEM.

Hcnonb3oBare rpaguku (QyHKIMHA A0S HMCCIEIOBAHUS TMPOLIECCOB M 3aBHUCUMOCTEH INpHU
pemieHny 3a1a4 W3 APYruX YUEOHBIX IMPEIMETOB W pEealbHOW JKU3HH, BBIPAXKaTh (HOPMYIaMu
3aBHCUMOCTH MEX]ly BETHUNHAMH.

Havyana maTeMaTH4eckoro anajamusa

OmnepupoBaTh MOHATUAMHU: IOCIEIOBATEIbHOCTh, apU(MeTHUecKass M TIeoMeTpuyecKas
IIPOrPECCUHU.

OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAaIOIIasi reOMETpHuYecKasi MpOrpeccus, Cymma
0eCKOHEYHO yObIBaIOLIE reOMETPUUECKON TPOrPECCHH.

3amaBaTh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMHU.

Hcnons30BaTh CBOMCTBA MOCIEA0BATEIIBHOCTENW U IIPOTPECCUI JUISl PEILIEHUs peabHBIX 3a/1a4
MPUKJIIQJHOTO XapaKTepa.

MHo:xecTBa U JIOTUKA

OnepupoBaTh NOHATUSMH: MHOKECTBO, ONEPAIH Ha/l MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONUCAHMs pealbHbIX MPOLECCOB U
SIBJICHUM, TIPU PEIIEHUH 3a]a4 U3 APYIHX y4eOHBIX MPEIMETOB.

OnepupoBatrh MOHATHAMHU: OIIpe/ieJIeHHEe, TEOpEMa, CIEeICTBUE, 10Ka3aTeIbCTBO.

11 KJIACC
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Yucia v BBIYUCTCHUA

OneprpoBaTh NOHATHAMM: HATypaJIbHOE, LIEJI0€ YHUCIIO; UCIIOJIB30BATh IPU3HAKU JECIUMOCTH
LIEJIBIX YHMCEJI, PA3JI0KEHHUE YUCIa Ha IIPOCThIE MHOXKUTENN IS PEILICHUS 3a4a4.

OnepupoBarh NOHATHEM: CTEIEHD C PAMOHAIBLHBIM ITOKA3aTEIIEM.

OmnepupoBaTh MOHATUSMHE: JIOTApU(PM YUCIIA, TECATUYHBIC U HATYPAIbHbIC JOTapU(pMBI.

YpaBHeHHsI M HEPABEHCTBA

[TpuMeHsTH CBOMCTBA CTEMEHU sl TPEOOpPA30BaHUS BBIPAKCHUIA; ONIEPUPOBATH MOHATUSIMHU:
IIOKa3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THIIbI II0KA3aTEIbHBIX YPABHCHUN U
HEPAaBEHCTB.

BbimonHATe npeoOpazoBaHMs  BBIPAKEHHMM, CoAep)Kalux JiorapuMsbl; ONEpUPOBATh
MOHATUSIMH:  JIOTapu(MUYECKOE ypaBHEHHE M HEPAaBEHCTBO; pEIIaTh OCHOBHBIC  THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB.

Haxonuts pemenus NpocTeUInX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMM: CUCTEMA JMHEWHBIX YPaBHEHUH M €€ PEIICHHE; UCIIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUH IS PELICHU IIPAKTUYECKUX 3a1ad.

HaxomuThs pemeHus npocTeMIINX CUCTEM M COBOKYNHOCTEH pallMOHAJIBHBIX YPaBHEHHUH U
HEPABEHCTB.

MogenupoBaTh peajibHble CUTYyalllu Ha A3bIKE aJIreOpbl, COCTABIIATh BHIPAXKEHHUS, yPABHEHUS,
HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHIO 33Jayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJACINA C
MCIOJIb30BAHUEM allliapaTa ajareopsl.

DOyHKUUH U rpaGuKu

OmnepupoBath MOHATUAMU: ITepHOANYECKast (PYHKIMS, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKH JKCTpeMyMa (YHKIMH, HauOOJblllee W HaUMEHbIIEe 3HAYCHUs (PYHKIUU Ha TPOMEXKYTKE;
UCIOJIb30BaTh UX JJIS UCCIIE0BaHUS (DYHKLMH, 3alaHHON TpapUuKOM.

OnepupoBatb MTOHATUSMU: rpaduKu IIOKa3aTeJIbHOM, J0TapuPMHUECKON u
TPUTOHOMETPUUYECKUX (DYHKIMHA; M300pakaTh UX Ha KOOPAMHATHOH IIOCKOCTH M HCIHOJIb30BaTh
JUISL pEeIIEHUs] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM IMJIOCKOCTH TpaUKH JIMHEHHBIX YpaBHEHUH U UCIOJIb30BAThH
WX JUIA PEIICHUS CUCTEMBI JUHEHHBIX YPABHEHUM.

Hcnonb3oBatek rpaduku GyHKUMN U UCCIIE0BaHUS IPOLIECCOB M 3aBUCUMOCTEN U3 IPYTruX
y4€OHBIX AUCLHUILIMH.

Hayana maTeMaTH4eCKOro aHaJu3a

OnepupoBaTh MOHATHSAMH: HENpepbiBHAs (YHKIUSA; TPOU3BOAHAS (DYHKIIMH; UCIIOIb30BATh
reoMeTpHUECKUIl U (PU3NIECKUNA CMBICI IPOM3BOIHON JJIs pEIIeHuUs 3a/1a4.

HaxomuTh mnpou3BOJHBIE 3JIEMEHTAapHbIX (YHKIUN, BBIYMCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOM3BOIHYIO [Tl HCCIEA0BaHUs (DYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI,
IPUMEHSTH PE3yJbTaThl UCCIIEAOBAHM K TIOCTPOECHUIO TPa(UKOB.

Hcnons30BaTh TPOU3BOAHYIO JJI HAXOXKIACHUS HAWIYYILIErO PEMICHHs B IPUKIAIHBIX, B TOM
YHUCJIE COLMATIbHO-3KOHOMUYECKUX, 3a1a4ax.

OnepupoBarTh MOHATHSAMH: INEepBOOOpa3sHass M HHTErpaji; IMOHUMAaTh TE€OMETPUYECKUH MU
¢bu3nveckuit CMbICI HHTErpaa.

Haxomuts mepBooOpa3Hble 3J€MEHTapHbIX (YHKIMM;, BBIUUCISATH HHTErpajd mo ¢opmyie
Herorona—JIeiiOnuna.

Pemarp npuknaaHble 3aadd, B TOM 4YHCIE COLMAIbHO-3KOHOMHMYECKOTO M (PU3UYECKOTO
Xapakrepa, CpeACTBAMUA MaTEMAaTUYECKOr0 aHAJIN3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Jr:;_)n HaumeHoBaHue pa3aesioB M TeM POrPaMMBbI Beero Kontposbubie IIpakTuyeckue f)ltligg):) OOBBaI?l‘I:.?IbeI e
padoThI padoThI pecypebi
| | o e | Buorera LOK
' https://m.edsoo.ru/1568aba3
HEPaBEHCTBA
2 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6 bubnuorexa [JOK
HoKaszaresieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0il CTETICHHU. 18 1 bubnnoreka [JOK
HppaimoHaibHble ypaBHEHHs 1 HEPaBEHCTBA https://m.edso0.ru/1568aba3
DopmMyIibl
4 TpcI)/II:"OI}-IIJ;MeTpI/II/I.TpI/IFOHOMeTpI/I‘{eCKI/Ie 22 1 bubmorexa HOK
https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBareabHOCTH M MPOTPECCUH 5 bubmorexa [IOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68 5 0
11 KJIACC
KounuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NPorpamMmbl Bcero Konrpoanbie Ipaxruieckue o0pa3oBaTe/ibHbIE
padoThl padoTbl pecypebi
L Towwrersman pymenm, Moxasaremsmse 12 2 ubmnorexa IOK
) https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
2 Jlorapudmuueckas GyHKIUS. 12 bubnnoreka [JOK



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
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Jlorapudmuueckue ypaBHEHUS! 1 HEPAaBEHCTBA

https://m.edsoo.ru/fl1c4afd

3 Tpuronomerpuueckue GyHKIIUN U UX 9 bubmuorexka [JOK
rpaduku. TpuroHoMeTpryecKre HepaBeHCTBA https://m.edsoo.ru/f11c4afd
4 [IpousBoanas. [Ipumenenre mpou3BOIHOM 24 Egggﬁ;;iii?ﬁlﬂlc Aafd
) WuTerpan u ero npuMeHeHus 9 BHGH_HOTeKa LIOK
https://m.edsoo.ru/f11c4afd
. bubmuoreka [JOK
6 CHCTeMbI ypaBHCHHii 12 https://m.edsc]J_EJ.ru/fllc4afd
7 HatypanbHble u 1esnbie uncna 6 BH6H_HOTeKa LOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3alus 18 bubnunoreka [JOK
3HAHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

15

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Koxa .
1poBepsIeMOro IIpoBepsiemble Npe1MeTHbIE Pe3yILTAThl 0CBOEHHS OCHOBHOI
pesybTaTa 0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o0mero 00pa3oBaHus
1 Yucna v BIYKCICHUS
11 OnepupoBaTb HOHATHAMM:  pPaLMOHAIBbHOE M JEHCTBUTENBHOE  YUCIIO,
OOBIKHOBEHHAS U IECATHYHAS IPOOb, IPOIICHTHI
19 Bb{HOJIHSITB apupMeTHYeCKe  ONepalud € PAalUOHATBHBIMH U
JeMCTBUTEIIbHBIMU YHCIIaAMU
13 BbinonHATe npuOIMKEHHBIE BBIYHCICHUS, HCIIONb3Ys IPAaBHIA OKPYICHUS,
JieNaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHHH
OnepupoBaTh NOHATHSAMHU: CTEIICHD C IIETBIM MTOKa3aTeaeM, cTanaapTHas Gopma
14 3allUCH JICHCTBUTENILHOTO YMCia, KOPEHb HATypajbHON CTENEHM; UCIOIb30BATh
NOIXOAAIIYI0  (GOpMy 3amuch  JCHCTBUTENBHBIX YHCEN JUISL  PEHICHUs
NPAaKTUYECKHX 3a/1a4 U IPEeACTaBICHUS TaHHBIX
OnepupoBaTh MOHATUSAMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO YIJIA;
15 HCIIOJIb30BaTh 3aIucCh MIPOU3BOJIBHOTO yriia yepes oOparHbIe
TPUTOHOMETpHUUYECKHE (DYHKIIMH
2 YpaBHeHMs U HEpaBEHCTBA
OnepupoBaTh MOHATUSMHU: TOXIECTBO, YPaBHEHHE, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, uppanroHaIbHOE yYpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPAaBHEHUE
29 BremonHaTe mpeoOpa3oBaHus TPUTOHOMETPUYECKHUX BBIPAKEHHH W pelaTh
TPUTOHOMETPHUUYECKUE YPABHEHHUS
BeimonHATe mpeoOpa3oBaHUs IENBIX, PALMOHAIBHBIX M HPPAaLMOHATBHBIX
2.3 BBIDQKEHU M  pemarb OCHOBHBIE THITBI IENBIX, pAlMOHAIBHBIX U
UppalMOHATIbHBIX YPaBHEHUH U HEPABEHCTB
24 [TpuMeHATH ypaBHEHMs U HEpaBEHCTBA /IS PEIIEHUS] MaTeMaTUYeCKUX 3a/1ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTe HayKU U peanbHON KU3HU
MogenupoBaTh peallbHbIe CHUTYallMM Ha S3bIKE anreOpbl, COCTaBIAThH
2.5 BBIDQ)KEHUS, YpPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3a/lauM, MCCIIEJOBATh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIF30BAHNUEM arllapara ajareOpsl
3 OyHKIHH U TpaduKu
OnepupoBaTh MOHATUAMHU: (QYHKIHSA, CHOCOOBI 3aJaHMd (PyHKIMH, 001acTh
3.1 onpezeNieHuss U MHOXECTBO 3HAUCHUHW (QYHKIMH, TpaduK (YHKIHH, B3aUMHO
oOpaTtHble GYHKLIUU
39 OnepupoBaTh NOHATHAMU: YETHOCTh U HEYETHOCTh (YHKUUH, HYIH (YHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBath rpaduku QyHKUIUN I pelieHus] ypaBHEHUI
34 Crpoutph M uutaTh rpaduku JUHEWHON (YHKIUH, KBaJpaTUUYHON (yHKIUH,
CTETeHHON (PYHKIIMU C LEJIBIM MToKa3aTeIeM
35 Hcnonws3oBath rpaduxku  GyHKIOUE A8 UCCIEJOBaHHUS MPOLECCOB U

3aBUCUMOCTEH IIpH PCIICHWU 3aJiad U3 JPYIrux y‘le6HBIX npeaAMETOB U pCaHLHOﬁ
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’KU3HU, BBIpa)kaTh (HOpMyJIaMy 3aBUCUMOCTH MEXKy BETMUYUHAMU

4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh  MOHATUSAMHU:  IOCIEAOBATEIbHOCTh,  apupMeTHUecKas U
r€OMETPUUYECKAs IPOIPECCUU
492 OnepupoBaTb  MOHATUSMHU: OECKOHEYHO  YOBIBaloIlas reoMeTpHYecKast
nporpeccusi, CcyMmMa 0€CKOHEUHO YOBIBAIOIIEH reOMETPUIECKOM Mporpeccuu
4.3 3amaBaTh OCIEI0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp3oBaTh CBONCTBA IOCIEA0BATENBHOCTEN M MPOTPECCUM ISl pELIEHUS
peanbHbIX 33/1a4 IPUKIAJHOIO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHIATHSIMU: MHOKECTBO, OIIEPALIMN HAJl MHOYKECTBAMHU
59 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar Juisl ONUCAHUS PEabHBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.3 OnepupoBaTh NOHIATHUSIMU: ONPENIEICHUE, TEOPEMA, CIIECTBUE, JOKA3ATEIbCTBO
11 KJIACC
Kon .
poBepsIeMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOCHHs OCHOBHOI
pesynTaTa o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
1 Yucna v BIYUCICHUS
OnepupoBaTb MOHATUSIMU: HATypaJlbHOE, L€JI0€ YHUCIO; MCIOJIb30BaTh
1.1 NPU3HAKK JEIMMOCTH LEJIbIX YHCEJ, Pa3jJoKEHHE YHC]Ia Ha MPOCThIE
MHO’KUTENH JUIsl pEIICHUs 3a1a4
1.2 OnepupoBaTh NOHITHEM: CTENEHB C PALIMOHAIBHBIM OKA3aTeIeM
13 OnepupoBaTh MOHATUSAMH: Jiorapu(pM YHUCHIA, JECATHUYHBIE M HaTypajbHbIE
jorapudmsl
2 VYpaBHEeHUs 1 HEpaBEHCTBA
[IpumensTh cBOMCTBA CTENEHM JUIsl MpeoOpa3oBaHusl BbIpaXKEHHM, OlepupoBaTh
2.1 MOHATUSAMM: TIOKA3aTEJIbHOE YpAaBHEHHWE M HEPABEHCTBO; PEIIATh OCHOBHBIE
THUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BoinonuATe  mpeoOpa3oBaHus  BBIPAXEHHUM, COAEpXKalUX  JOrapu@mbl;
2.2 ONEepHUPOBATh TOHATUAMHU: JIOrapU(PMHUECKOE YpaBHEHHE U HEPaBEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTApU(PMHUUECKUX YPaBHEHUI U HEPaBEHCTB
2.3 HaxonuTs pernienust npocTeHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMM: CUCTEMA JIMHEWHBIX YPaBHEHMH U €€ pELICHMUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEWHBIX ypPaBHEHUU MJs PELICHHUsS] NMPAKTHUYECKUX
3a1a4y
25 Haxom/m,v pElIeHNs MPOCTEMIINX CHCTEM M COBOKYINHOCTEW pallOHAIbHBIX
ypaBHEHUN U HEPABEHCTB
MonenvpoBaTh pealbHblE CHTyalldd Ha S3bIKE anredpbl, COCTaBJIATh
2.6 BBIPQKCHMS, YpPaBHEHUS, HEPABEHCTBA M CHUCTEMBI 110 YCIOBHUIO 3aJauH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BaHUEM arrapaTa anreopbl
3 OyHKIMYU 1 TpadUKU
31 OnepupoBaTb  MOHATHAMHU:  Hepuoauveckas  (QyHKIUS,  MPOMEXYTKH

MOHOTOHHOCTH q)YHKI_II/II/I, TOYKHU DSKCTpEMyMa (I)YHKI_[I/II/I, HauOoNbIlIee |
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HauMEHbIllee 3HA4YeHUs] (YHKIMM HAa TPOMEXKYTKE; HCIOJIB30BaTh HX I
uccien0BaHus (QYHKIUH, 33JaHHOHN rpaguKomM

OnepupoBaTh NOHATHAMHU: TpapuKH TOKA3aTEIBHOH, JIOrapu(PMUIECKOH U

3.2 TPUTOHOMETPUYECKUX (DYHKIMI; U300paXkaTh UX HA KOOPJUHATHOM IIIOCKOCTH U
MCIOJIb30BAaTh JUIsl PEILICHUS] YpaBHEHHUI U HEPABEHCTB

33 N300pakath Ha KOOPAMHATHOM TJIOCKOCTH r‘pfui)I/IKI/I JII/IHeﬁHLVIX YpaBHEHUH U
MCII0JIb30BaTh UX JUIsl PEILICHUS] CUCTEMBI JINHEWHBIX YpaBHEHUN

34 Ucnonp3oBate rpadpukn (yHKOMA Ui KUCCIEAOBAHUS IPOIECCOB |
3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCLUILINH

4 Havana maTreMaTH4ecKoro aHaausa

OnepupoBaTh MOHATUAMHU: HENpepblBHAs (YHKLHUSA, NPOU3BOJHAS (DYHKIIMH;

4.1 UCTIOJIb30BAaTh TEOMETPUYECKMA W (PU3MUYECKUI CMBICT MPOU3BOAHON IS
peleHus 3a1a4

492 HaxonuTh npou3BOAHbBIE JIEMEHTAPHBIX (DYHKIMHA, BBIYMCIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEIECHMSI, YACTHOTO (D YHKIUI

43 Hcnonp30BaTh Npou3BOAHYIO AJISl UCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTD U
9KCTPEMYMbI, IPUMEHSTh PE3yJIbTAThl UCCIEI0BAHMSI K TIOCTPOEHHIO IPauKoOB

44 Hcnonp3oBaTh NPOM3BOAHYIO JUISl HAXOXKICHMSI HAWIYYLIEro pEIIeHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COLMAJIbHO-3KOHOMUYECKHX, 3a7a4ax

45 OnepupoBaTb  HOHATUSAMM: HEpBOOOpa3Has M MHTErpajl; IOHUMATh
r€OMETPUUECKUN U (PU3UYECKUI CMBICI UHTErpaia

46 Haxoaute mepBooOpa3Hbie 3JeMEHTAapHBIX (YHKIWH, BBIYACIATH UHTETPAI 1O
dbopmyne Hetotona — JleiiOnuna

47 Pemars mpuxnagHele 3agadd, B TOM YHUCIE COLMAIBHO-DKOHOMHMUYECKOTO MU

(H3HYecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHYECKOr0 aHAIN3a
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kox  IlpoBepsiemblii 3jieMEHT COlepPKAHUSA
1 Yucna u BIYMCICHUS
Parmonanbueie uncina. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
11 Tepuomuieckue npodu. Apudmernyeckue onepanuMd € pPaLUOHAIbHBIMHU YHCIAMH,
npeoOpa3oBaHus YUCIOBBIX BeIpaskeHUH. [IpuMenenne qpo0eit 1 MpoLeHTOB ISl PEeLICHHUs
NPUKIIAAHBIX 33124 U3 pa3IMYHbIX OTpaciei 3HaHUH U peanbHOH KU3HU
JlelicTBuTenbHbe uyKcia. PanuoHanbHble M HMppalMOHAIbHBIE uYucia. ApU(pMeTHYecKHue
1.2 omepauuum ¢ ACUCTBUTENbHBIMH yHchHamMH. [IpuOnnxEHHBIE BBIYMCICHHS, MpaBUIIA
OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BhIYUCICHHUH
Crenenp ¢ nensiM nokasaresneM. CTaHgapTHas GopMa 3alucH JeHMCTBUTENIBHOTO YHCIIA.
1.3  Hcnonb3oBanue moaxonsmeli (OpMbI 3alUCH JEHCTBUTENBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX
14 Apudmernueckuit KOpeHb HaTypaibHON creneHu. J[lefictBus c¢ apudmerndeckumu
KOPHSIMHU HAaTypajIbHOU CTEEHU
15 CuHyC, KOCUHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa
2 YpaBHEHMSI U HEPABEHCTBA
2.1  ToxmecTBa U TOXKICCTBEHHBIC IPEOOPA3OBAHHUS
29 [IpeoOpa3oBanue TPUTOHOMETPUUECKUX BBIpaKeHHA. OCHOBHBIE TPUTOHOMETPUYECKHE
(hopMyIibI
2.3  VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTBa. MeTo/] MHTEpBaIoB
2.4  PemieHue nembX U ApoOHO-PALIMOHANBHBIX YPABHEHUHN U HEPABEHCTB
2.5  Pemienue uppanmoHanbHbIX YPAaBHEHUH U HEPABEHCTB
2.6  Pemenue TpUTOHOMETPHUUYECKUX YpaBHEHHUU
27 [IpumeHeHne ypaBHEHUI U HEPaBEHCTB K PEUICHUI0 MAaTEMaTHYECKUX 3a7ad M 3a/1ad U3
pa3nuyHbIX 001acTell HAyKH U peaIbHOM KU3HU
3 OyHKIMH U TpaduKH
3.1  ®yukuws, cocoos! 3aanus GyHkuu. I'papux GyHkuu. Bzaumuo obpaTHble QyHKIMH
39 OO6nacTp ornpeJeneHuss 1 MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOSHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 CrenenHas QyHKIMS C HaTypaJIbHbIM U II€JbIM Toka3areneM. E€ cBoiicTBa M rpaduk.
CoiicTBa 1 rpaduk KOpHs N-0if cTeneHn
34 TpuroHnomerpuyeckass OKpYXKHOCTb, OINpEAENEHUE TPUTOHOMETPUUYECKUX  (QYHKIHM
YHCJIOBOTO apryMeHTa
4 Havana maTremMaTnyeckoro aHaausa
41 [TocnenoBaTrenbHOCTH,  CIIOCOOBI  3a/aHUsl  IOCIENOBATEIbHOCTEH.  MOHOTOHHBIE
MOCJIEI0BATENBHOCTH
Apudpmernueckas U reoMeTpuyeckas  nporpeccud. beckoHedHO  yObIBaroIias
4  TEOMETPHHECKas NpOrpecchs. Cymma OeCKOHEYHO YyObIBaroIlell I'eOMEeTpHUYECKOM
nporpeccuu. @opmysa CIOXHBIX MPOIEHTOB. Vcronb30BaHne MPOrpeccuu Ui perieHus
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa
5 MHoskecTBa U JIOTHKA
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MHoxecTBO, ornepauunu Haa MHOkecTBaMu. luarpammel Diniepa — Benna. [Ipumenenne

5.1  TeopeTHKO-MHOKECTBEHHOTO ammnapaTa Ui ONMCAHUS PEANbHBIX MPOLIECCOB M SBICHHIA,
IIPU PELIEHUH 33/1a4 U3 IPYTUX y4eOHbIX IPEAMETOB
5.2  Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna u BBIYUCIECHUS
1.1 Harypasnbnble u nensle yncina. Ilpu3Haku AeIMMOCTH LEIbIX Yucell
1.2 CreneHb ¢ palMoHaJIbHBIM NOKa3aresneM. CBoicTBa cTeNeHH
1.3 Jlorapudm yucna. /lecaTuunbie 1 HATYpaJIbHBIC JTOTAPU(BMBI
2 VYpaBHEHMsI U HEpaBEHCTBA
2.1 [Ipeobpa3oBanue BbIpaxeHU, COAEpPKALIUX JIOTapUPMbI
2.2 [IpeoOpazoBanne BRIpaKEHHIA, COACPIKALINX CTEIICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHS U HEPAaBEHCTBA
26 CI/ICT?MH JII/IHefIHLIXu ypaBHeHUH. PerieHne npuKIagHBIX 337ad C MMOMOIIBIO CHCTEMBI
JUHENWHBIX YpaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN M HEPABEHCTB
28 [IpumeneHne ypaBHEHUI, CHCTEM M HEPABEHCTB K PEHICHUIO MAaTEMAaTHYECKHX 3a/1ad M
3aJa4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOU JKU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanyeckne ¢yHkuuu. I[IpoMeXyTKM MOHOTOHHOCTH — (DYHKIIUH.
3.1 Makcumymbl 1 MUHUMYMBI GyHKIMA. Hanbombinee n HauMeHblee 3Ha4eHue (yHKIIUH
Ha MPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Toka3zaTtenpHast u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpapUKU
3.4 Wcnonp3oBanue rpadukoB GyHKUINN Ui pelIEHUs] YpaBHEHUI U IMHEHHBIX CUCTEM
Hcnonw3oBanne rpadmkoB (QPYHKIUN UIsI UCCIEIOBAHUS IMPOILIECCOB W 3aBUCUMOCTEM,
3.5 KOTOpbIE BO3HHMKAIOT MPHU PELICHUH 3a/a4 U3 APYruX Y4eOHBIX MPEIMETOB U peabHOMN
KHU3HH
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepeiBable pyHKIIMU. MeTon HHTEpBAIOB /1J1s1 pEeLIEHHs] HEPaBEHCTB
4.2 [IpousBonnas ¢pynkuu. ['eomerprueckuii u GU3NYECKUN CMBICI TPOU3BOIHOMN
43 [IpousBoaHbie 31eMeHTapHBIX (GyHKIMNA. DOPMYNbl HAXOXKICHUS TMPOU3BOAHON CYMMBI,
NIPOM3BEACHUS M YaCTHOTO (DYHKIIUH
[IpumeHeHre TPOU3BOAHOW K HCCIEAOBAHUIO (DYHKIMA HA MOHOTOHHOCTH U
4.4 KCTpeMyMbl. HaxoxaeHue HauOOJbIIEro M HAaWMEHBIIEro 3HaueHus (YyHKIMM Ha
OTpe3Ke
45 [TpruMeHeHne TPOWU3BOAHON IUIT HAXOXKIEHHUS HAMIYYIIEro pEIIeHUs B TPUKIIAIHBIX
3ajauax, JAJIs ONpeesIeHUs] CKOPOCTH Ipoliecca, 3alaHHOro (GopMyInoil uitn rpadukom
4.6 [TepBooOpa3nas. Tabnuma nepBooOpa3HbIX
4.7 WnTerpan, ero reomerpudeckuii U (QU3MUECKUH CMbICI. Bbluncienue uHTErpaia 1o
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‘ dbopmyrne Hetotona — JleiiOHuia

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O
OBLIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Brnagenue meromaMu 0Ka3aTeNbCTB, aIrOPUTMaMU PELLEHUS 3ajad; YMEHUE
dbopMynUpOBaTh U ONEPUPOBATH MOHATHAMU: ONPEEIeHHEe, aKCHOMa, TEOpeEMa,
CJIEJICTBUE, CBOMCTBO,  MNpHU3HAK,  JOKa3aTeJIbCTBO,  PaBHOCUJIbHBIE
GbOpMyIUPOBKH; MPUMEHATh HX; YyMEHHE (QOpMyIupoBaTh oOpaTHOEe U
IIPOTUBOINOJIOXKHOE YTBEP)KICHUE, MPUBOAUTH IMPUMEPHI U KOHTPIPUMEPHI,
UCII0JIB30BaTh METOJ MaTeMaTU4YeCKON MHAYKIMU; [IPOBOJUTD JI0Ka3aTeJIbHbIC
paccyXAeHMsl IpU pEUIeHUM 3a7ad, OLIEHMBATh JIOTMYECKYIO IPaBHJIbHOCTh
pacCyXJI€HUI; yMEHHE ONEPUPOBATH MOHATUSIMU: MHOKECTBO, IIOJJMHOKECTBO,
omepanuyd  HaJl  MHOXECTBaAaMHM; YMEHHE  MHCIOJIb30BaTb  TEOPETUKO-
MHOXKECTBEHHBII anmnapar Jyuisl ONKUCAHUS PEalbHBIX MPOLIECCOB U SIBICHUU U
IpU PEUICHWH 33/1a4, B TOM YHUCIE M3 JPYTUX YYEOHBIX MPEAMETOB; YMEHHE
OTepUpOBaTh TMOHATUSAMU: Tpad, CBA3HBIA rpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M ONMCHIBAaTh Ipadbl pa3IMUHBIMU CIOCOOAMY;
MCIIOJIb30BaTh Tpadbl P PEIICHUH 3a]1a4

YMeHue onepupoBaTh MOHATUAMU: HATYpaJIbHOE YUCIIO, LIEJI0€ YUCIIO0, CTENEHb
C LeNbIM IIOKa3aTeleM, KOpPEHb HaTypaJbHOM CTENEHU, CTENEeHb C
pallMOHAJIBHBIM IIOKa3aTelleM, CTENeHb C JEHCTBUTEIbHBIM IOKa3aTeleM,
JOrapu(m 4Yucia, CHHYC, KOCHHYC U TaHI€HC IIPOU3BOJIBHOIO YUCIIA, OCTATOK
0 MOJIYJI0, pPallMOHAIbHOE YHCIIO, HPPALMOHAIBHOE 4YHCIO, MHOXECTBA
HaTypaJIbHbIX, LEJbIX, palMOHAIbHBIX, JCUCTBUTENbHBIX YHCET; YMEHHE
UCMOJIb30BaTh NPU3HAKU JIETUMOCTH, HauWMEHbIIMH oOwmuil nenurens u
HauMeHblllee oOliee KpaTHoe, anroput™ EBkimmaa npu pemieHun 3ajad;
3HAKOMCTBO C PA3JIMUYHBIMM MO3MLIMOHHBIMUA CHUCTEMAMM CUUCIICHHS; YMEHHUE
BBIMOJHATh BBIYUCIIEHWE 3HAYEHUM M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTETIEHSIMM U Jorapugmamu, MnpeodOpazoBaHHUs JpOOHO-palMOHATBHBIX
BBIpQXECHHUM; yMEHHE OINEepUpOBaThb MOHSTHUAMHU: IOCIEI0BATENbHOCTD,
apudMeTHuecKass MpoOrpeccus, TreoMeTpudecKkas Nporpeccusi, OECKOHEUHO
yObIBaromias reoMeTpuyecKas IIPOTrPECCHS; yMEHue 3a]aBaTh
MOCJIEI0BATEIbHOCTH, B TOM YMCJIE C MOMOIIBIO PEKYPPEeHTHBIX (hopMyi;
YMEHHME OINEpPUPOBATh MOHATUSAMHU: KOMIUIEKCHOE YMCIIO, COIpPSHKEHHbBIE
KOMIUIEKCHBIE 4YHCIIa, MOJYJdb M apryMeHT KOMIUIEKCHOTO 4ucia, (opma
3aliCH KOMIUIEKCHBIX 4YHcell (TeoMeTpuyecKkas, TPUTOHOMETpUYecKas H
anreOpanyeckas); yMETb MNPOM3BOAUTH apupMeTHUeCKue JeWCTBUS ¢
KOMIUIEKCHBIMU YHCJIaMU; IPUBOJIUTH MIPUMEPHI UCTIOIb30BaHUS KOMIUIEKCHBIX
qlcell; ONEpUPOBATh MOHATUSAMHU: MaTtpuna 2xX2 u 3X3, omnpenenurenb
MaTpHUIIbI, FEOMETPUUECKUI CMBICIT ONPEIETUTENs

YMeHue omnepupoBarTh TMOHATHSMHU: pallMOHANbHbIE, HppallOHaIbHbIE,

IIOKa3aTCIbHEIC, CTCIICHHBIC, JlOFapI/I(I)MI/I"IeCKI/IC, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W HEPABCHCTBA, UX CHUCTCMBbI, YMCHHUC OIICPUPOBATH IMOHATUAMMU:
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TOXKJIECTBO, TOXJECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMa YPABHEHUUN U HEPABEHCTB, PABHOCUIILHOCTh YPABHEHUM, HEPABEHCTB U
CHUCTEM; YMEHHUE pEelIaTh YpPABHEHUsS, HEPABEHCTBA U CUCTEMbI C IOMOUIbIO
pa3IMYyHBIX IPUEMOB; pEIIATh YpPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napameTpoM; MIPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl pELICHUS
MaTeMaTHYECKUX 3a7ad M 337ad U3 Pa3IUYHbIX 00JacTell HayKH W pearbHOU
KU3HU

VYMeHue  omnepupoBaTh  MOHATUAMHU:  (QYHKUUA, UYETHOCTb  (DYyHKIMH,
NEPUOJMYHOCTh  (DYHKIIMM, OTPAaHUYEHHOCTh (YHKUUH, MOHOTOHHOCTD
GyHKLIMH, SKCTpeMyM (GYHKLIMH, HauOoJsblllee M HaMMEHbLIEe 3HAuYEHUs
(GyHKIMKM Ha TPOMEXYTKE, HempephiBHAA (YHKIMSA, ACHUMIITOTHI Tpaduka
¢GyHKUMU, TepBas W BTOpas INPOU3BOAHAs (QYHKLMH, T€OMETPUYECKHHA U
¢u3nUecKuil CMBICI TPOM3BOIHON, TIEpBOOOpa3Hasi, ONpeAeIEHHbI HHTErpal;
YMEHUE HaxOAMTh AaCUMITOTHl TIpaduka (QyHKIUM; yMEHUE BBIUYUCIATH
NPOM3BOJIHBIE CYMMBI, NPOW3BEICHHS, YaCTHOIO M KOMIIO3MIUHM (DYHKIIHIA,
HAaXOJUTh ypaBHEHHE KacaTellbHOW K rpaduky (yHKLUHMH; YMEHHE HaXOAMUTh
IPOM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIMHA; YMEHHUE HCIIOJIb30BaTh IMPOU3BOJHYIO
JUIs UcclieloBaHusl (PyHKIMH, HaX0AUTh HANOOJIbIINE U HAUMEHbLINE 3HAYCHUS
(GyHKIMH; CTpOoUTh TIpaUKU MHOIOWIEHOB C HCIIOJIb30BAHHWEM arapara
MaTEMaTUYECKOTO aHaliu3a; I[PUMEHATh IPOU3BOJHYIO JUISI HAXOXKACHHUS
HAaWIy4llero peumeHuss B IPUKIAJAHBIX, B TOM YHCIE COLHUAJIBHO-
HKOHOMHYECKUX U (PU3MUYECKHX 3a[adax; HAXOJUTh IUIOUIaIU U 00BEMBI GUTYp
C IOMOUIBI0  HHTErpaja; MPHUBOJUTH  IPUMEPHl  MAaTEMaTU4YECKOrO
MOJICIIUPOBAHMSI ¢ TOMOIIBIO AU hepeHInaNbHBIX YpaBHEHHH

YMeHue onepupoBarh MOHATHAMHU: Tpapuk QyHKIHH, oOpaTHas (yHKIMS,
KoMIo3uius  (QyHKOMM, JuHeWHas QyHKOMS, KBaapaTuyHas (QYHKIMS,
paumoHanbHas ~ (QYHKOUS, CTENeHHas (YHKIHS, TPUTOHOMETPUYECKHE
¢yHKUMu, oOpaTHble TPUTOHOMETpUYECKHEe (YHKIMM, IIOKa3aTelnbHas |
norapudmuueckas GyHKIUU; YMEHHE CTPOUTh rpapUKu U3y4eHHBIX (QYHKIUH,
BBINOJIHATH NpeoOpa3zoBaHus rpaduKoB (YHKIMHA, UCIIOIB30BaTh I'papyKy JUIs
M3YYEHHUs IMPOLECCOB M 3aBUCUMOCTEH, NpU pelIeHUM 3ajady M3 JpYrux
y4eOHBIX NPEIMETOB M 3aJad M3 pPealbHOM XU3HH; BbIpaXaTb (opMyiamu
3aBUCUMOCTH MEXJ1y BEJIMYMHAMHU; HCIIOJIb30BAaTh CBOMCTBA U TIpaduKu
GyHKUMH U1 pelleHHus] YpaBHEHUHM, HEpaBeHCTB M 3aJad C IapaMeTpaMu;
n300paxaThb Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA PELIEHUN ypaBHEHH,
HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 337a4H PAa3HbIX THIOB (B TOM YHCJI€ Ha MPOLEHTHI,
JIOJIM M 4YacTH, Ha JABM)KEHUE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH,
3aJaud W3 OO0JIaCTM YHpPaBJI€HHUS JUYHBIMU U CEMEHHBIMH (UHAHCAMM);
COCTaBJISITh BBIPAXKECHUSI, YPABHEHUS, HEPABEHCTBA U WX CHCTEMBI 10 YCIOBHUIO
3aJauu, UCCIeI0BaTh MOJIYYEHHOE PElIeHHe U OLEHMBAThH IMPaBJIONOA00HOCTD
pe3yNbTaTOB; yMEHHE MOJEIUPOBaTh pealbHble CHUTyallMM Ha  SI3bIKE
MaTEMaTHKH; COCTABIISATh BBIPAXKEHNUS, YPABHEHMSI, HEPABEHCTBA U UX CHUCTEMBI
[0 YCIIOBHUIO 3aJlauM, MCCIIEJIOBATh MOCTPOCHHBIE MOJENN C HCIOJIb30BaHHEM
anmapara ajireOpbl, HHTEpIPETUPOBATh MOJYYSHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHSATHUSMHU: CcpelnHee apudMeTHUecKoe, MeAHaHa,
HauOoJiblllee ¥ HAaWMEHbBIIIEEC 3HAYEHHUS, pa3Max, TUCIEPCHs, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, HWHTEPIPETHPOBATH
nH(popMaIoo, TPEACTABICHHYI0O B TaONMIaX, Ha JuarpaMmax, rpadukax,




22

OTpaXKaIoIlyl0 CBOMCTBA pealbHBIX MPOLECCOB U SBJICHHM; MPEACTaBIATh
UH(OPMAIIHIO C TTOMOIIBIO TaOIHI] U TUArpaMM; HCCIEI0BATh CTATUCTHICCKIE
JaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM IpaUuecKUX METOAOB U JIEKTPOHHBIX
CPEACTB; TpaHUUECKH HCCIEAOBAaTh COBMECTHBIC HAONIOJCHHS C IMOMOILIBIO
JarpaMM paccerBaHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHUSAMH: CIYYalHBIA OMBIT W CIIy4ailHOE COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS, YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIMOJIb30BaHUEM IpaUUECKUX METOAOB; MPUMEHATh (POPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOSTHOCTEW, (OpMyTy TMOJHONW BEPOATHOCTH, (QOopMyIy
bepuyniu, komOuHaTOpHbIE (GakThl U (HOPMYJbl; OLICHUBAaTh BEPOSITHOCTU
peanbHBIX COOBITHI; yMEHUE ONEepUpPOBATh MOHATUAMU: CilydaiiHas BeJIHMYMHA,
pacnpeziesieHue BEPOSATHOCTEH, MaTEMAaTHYECKOE OXHUAAHHUE, AMUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHUE CIIy4ailHOW BEIMYUHBI, (DYHKIMH pACIpEACICHUS U
IUIOTHOCTH PaBHOMEPHOIO, IOKA3aTEIBHOTO U HOPMAJIBHOIO PACIpPENEICHUM;
YMEHHME MCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPENCNICHUN UIsl pEeLIeHUs
3ajjay; 3HAKOMCTBO C TOHATHSMHU: 3aKOH OOJBIIMX YHCEN, MEeTOJbl
BbIOOPOYHBIX HUCCIICJOBAHUM; YMEHUE MPHUBOJAUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHCENl B MPHUPOJHBIX M OOLIECTBEHHBIX SIBJICHUSAX; YMEHHE
OIIEpUPOBAThH MOHATHAMH: COUETaHUE, IEPECTAHOBKA, YUCIIO COYETAHUM, YUCIIO
HepecTaHoBOK; OMHOM HblOTOHA; yMeHHE MPUMEHATh KOMOMHATOPHBIE (aKThl
U PacCyXIEHHUs Ul DPEIICHUs 3aJad; OLECHUBAaTb BEPOATHOCTH PpEaJbHBIX
COOBITHUI; COCTaBIATH BEPOATHOCTHYIO MOJIENb U  HHTEPIPETUPOBATH
IIOJIy4YEHHBIN PE3yJIbTaT
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YMeHue onepupoBaTh MOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, J1y4, BEIU4YHMHA YIJa, IUVIOCKUM yroJl, IBYTPAaHHBIA YIroJl, TPEXTPaHHbIN
yroJl, CKpeUMBaroUIMecs NpsMble, NapauleIbHOCTh U INEPIEHAUKYISIPHOCTh
IPSMBIX M IUIOCKOCTEM, YroJl MEXIy IpsSMBIMH, YIOJdl MEXIy IpsIMON U
IIJIOCKOCTBIO, YIOJl MEXAY INIOCKOCTAMM, PACCTOSHUE OT TOYKH JO IIJIOCKOCTH,
paccTOsIHUE MEXKIy MpPsSMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSIMHU; yMEHHUE
UCMOJb30BaTh IPH PpEHIEHWH 3a7ad M3Y4YeHHble (akTbl U  TEOpEeMbl
IUTAHUMETPUH; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXAIOUIEro MUpa;
CTPOUTH MATEMATUYECKHUE MOJEIHU C IOMOIIBI0 NEOMETPUYECKUX IOHATHH U
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMM MPAKTUYECKUE 33]1a41

YMeHue onepupoBaThb MNOHATUSMM: IUIoUIanb (GUIYpbl, OO0BEM (QUIYpBHI,
MHOTOT'PaHHMK, MPAaBUJIbHBI MHOTOIPaHHUK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajulesienunes, Mnpu3Ma, nupaMmuja, ¢urypa M MOBEPXHOCTb BpALICHMS,
IWIMHAP, KOHYC, mmap, cdepa, miomanb cdepbl, IUIOMAAb MOBEPXHOCTU
NUPAaMUJIbI, TPU3MBI, KOHYCa, LWIMHApPA, O00BEM Kyba, NPSAMOYTrOJIbHOTO
napajuleJenuneia, NupamMuabl, IpU3Mbl, HWIMHIpPA, KOHYCa, 11apa, pa3BEpTKa
MOBEPXHOCTH, CEUEHHUS KOHyca M LMIUHApA, M[apayielbHble OCH WIH
OCHOBAaHMIO, CEUeHHe IIapa, IJIOCKOCTh, Kacaromasics cdepsl, MUIUHIPA,
KOHyca; yMEHHE CTPOMTh CEYEHHE  MHOTOTpaHHMKAa, H300paxarb
MHOTOT'PaHHHUKH, (PUTYpHI M TOBEPXHOCTH BPALICHHUS, UX CEUYEHUS, B TOM UUCIIE
C TIOMOHIIbIO DJIEKTPOHHBIX CPEJACTB; YMEHHE TPUMEHATh CBOICTBa
reOMEeTpUUECKuX (Uryp, CaMOCTOATENBHO (POPMYTUPOBATH OMNpEAETICHUS
u3ydyaeMbiX (GUryp, BBIIBUraTh THUIOTE3bl O CBONCTBAX M MpH3HAKax
reoMeTpuueckux (uryp, OOOCHOBBIBaTh WM OMNpPOBEpPrath HX; YMEHHE
MPOBOANTH KJacCU(PUKALKIO (PUTYyp MO PA3IUYHBIM IMPHU3HAKAM, BBINOIHSTH
HE00XO0/IMMBIE IONIOJTHUTENIbHBIE TOCTPOCHUS
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YMeHne onepupoBaTh NOHSATHSAMHE: JBIKEHHE B MTPOCTPAHCTBE, MapasuIeIbHbIH
MEPeHOC, CHUMMETpPUST Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Moxo0us, Mogo0HbIe PUTYPBI; YMEHHE PAaclio3HABATh PaBHBIC
U 1ojo0HBIe (PUTYpPBI, B TOM YHCIE B MPUPOAC, HCKYCCTBE, APXHUTEKTYPE;
UCTIOJIB30BaTh T€OMETPUYECKUE OTHOIICHUS TPU PEIICHUH 3a7ad; HaXOIHUTh
TEOMETPHUYECKUE BEIMYUHBI (AJIMHA, YTOJI, TUIONIAAh, O0BEM) MpPU pPEHICHUH
11 3aja4 W3 JPYTUX Y4YeOHBIX TIPEJAMETOB W W3 PEaJbHOW >KU3HU; YMCHHE
BBIUUCIIATh TEOMETPUUYECKUE BEIWYHMHBI (IJIMHA, YroJ, IUIOMAAb, OOBEM,
IUIOIIAb TTOBEPXHOCTH), MCIIONB3Ysl M3y4eHHbIC (POPMYIIBI U METOIbI, B TOM
qucie: TUIONIAAb TIOBEPXHOCTH MHUPAMUJBI, TPU3MBI, KOHYyCa, IMJIMHIPA,
wiomans chepsl; 00bEM KyOa, MPSIMOYTOJIFHOTO Mapaiesenunesa, TMpaMuIbl,
NPU3MBI, [UJIMHIPA, KOHYCa, Iapa; yMEHHE HAaXOJUTh OTHOIICHHE O0BEMOB
o100HBIX (huryp

YMeHue onepupoBaTh IOHATHSAMHU: NPSAMOYIOJIbHAs CUCTEMA KOOpPIUHAT,
BEKTOp, KOOpPJIMHATBI TOYKH, KOOPAHMHATHI BEKTOpPa, CYMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpA HA YHUCIIO, pa3okKEeHHUE BEKTOpa 10 0a3ucy, CKalspHOe
IIPOU3BEJICHNE, BEKTOPHOE IIPOM3BEICHUE, YroJl MEXAYy BEKTOPaMHU; yMEHHUE
UCIIOJB30BaTh  BEKTOPHBIM W KOOPAMHATHBIA  METOJ M  PELICHHUS
TreOMETPUYCCKUX 3314 U 33/1a4 JPYTUX Y4eOHBIX IPEAMETOB

12

YMenue BbIOMpaTh MOIXOISAIIMIA METOA IJs PELIeHUS 3aJauyd; MOHUMaHUE
3HAYMMOCTH MATEMaTUKH B M3YUYCHUU TMPHPOJHBIX H  OOIIECTBEHHBIX
13 MpPOLIECCOB M SIBJICHUM; YMEHHUE paCllO3HAaBaThb NPOSBICHHE 3aKOHOB
MaTeMaTUKU B HCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHI MATEMATHUYECKUX
OTKPBITUA POCCUICKON U MUPOBOM MaTeMaTUYECKOW HayKu

HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA EI'I 110

MATEMATHUKE
Konx | IlpoBepsiemMblii 3JIeMEHT CO/IEPKAHMUS
1 | Yucna v BEIYUCIICHUS

1.1 | HarypanbHbie 1 1enble uncia. [[pu3Haku 1eTuMOCTH IEJIBIX YHCes

1.2 | Paunonanbuble yncia. OOBIKHOBEHHbIE U JAECATUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHbIE
MIePUOIMYECKHIE TPOOH

1.3 | Apudmernyeckuii KOpeHb HaTypaJIbHOW cTeneHu. JlefcTBUs ¢ apupMeTHUECKUMH KOPHIMU
HaTypaJbHOW CTETICHU

1.4 | Crenenp c nensiM mnokasateneM. CTeneHb C palMOHaIbHBIM TOKa3zareneM. CBoiicTBa
CTETIeHU

1.5 | CunHyc, KOCMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT'€HC
YHCIIOBOTO apTyMEHTa

1.6 | Jlorapu¢wm uncna. JlecssiTuuHble M HATYpaJbHbIE JJOTapU(MBI

1.7 | Je#icTBuTenbHble uucia. ApudMeTHdeckue omepanuu ¢ ACHCTBUTEIbHBIMH YHCIAMU.
[TpubnmkEHHBIE BBIYMCIICHUS, TpaBWJa OKPYIJICHWs, MPHUKHIKA W OIEHKa pe3yJbTara
BBIYMCIICHUI

1.8 | IIpeoOpazoBaHMe BRIPAKCHHH

1.9 | KommiekcHsbie yncna

2 | YpaBHEeHHS U HEPaBEHCTBA
2.1 | Llenble 1 1poOHO-palMOHATIbHBIE YPABHEHUS
2.2 | UppannoHaibHbIE YpaBHEHHS
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2.3 | Tpuronomerpuueckue ypaBHEHUs
2.4 | IlokazaTenbHbIC U JOTapU(PMUUECKUE YPABHEHUS
2.5 | Lenbie 1 1poOHO-paniMOHAIbHBIE HEPABEHCTBA
2.6 | UppaunonanabHble HEPAaBEHCTBA
2.7 | IlokazaTenbHbIC U JorapuMUUECKHEC HEPABEHCTBA
2.8 | Tpuronomerpuueckrue HEpaBeHCTBA
2.9 | CucteMbl 1 COBOKYITHOCTH YPaBHEHHM U HEPABEHCTB
2.10 | YpaBHeHuUs, HEpPAaBEHCTBA M CUCTEMBI C TapaMeTpamMu
2.11 | MaTpuiia cucTeMbl JUHEHHBIX ypaBHEHUH. OnpeieTuTeh MaTPHIIbI
3 DyHKINUH U TPaPUKH
3.1 | ®ynkuus, cnocodsl 3aganus Gpyakun. ['paduk ¢pynkuun. B3anmuo obpatHbie QyHKIIUH.
Yérupie v HeuéTHble pynkuuu. [lepuoanueckue GyHKImmn
3.2 | Obnactp ompeneneHus ¥ MHOXKeCTBO 3HaYeHMi QyHkiuu. Hymn ¢ynkuuu. [Ipomexytku
3HAKOIOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHUMYMBI
¢ynkunu. Hanbonbpee 1 HanMeHblee 3HaueHne (YHKIIMK Ha TPOMEXKYTKE
3.3 | Crenennast QyHKUMS C HATypalbHBIM M ILeNbIM MMoKa3zareiem. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 | Tpuronomerpuueckre GpyHKIIMHU, KX CBOMCTBA U TpadUKH
3.5 | [lokazarenpHas u norapupmudeckas GyHKINU, UX CBONCTBA U rpaduku
3.6 | Touku pazpbiBa. AcuMOTOTH rpadukoB GyHkiui. CBolicTBa GYyHKIUH, HEMPEPHIBHBIX HA
OTpe3Ke
3.7 | ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus IOCIEN0BATEILHOCTEH
3.8 | Apudmernyeckas u reomerpuueckas nporpeccun. @opmysa CI0KHBIX TPOIEHTOB
4 Hauana maTemaTndeckoro aHaamsa
4.1 | IlpousBonnas ¢ynkuuu. [IponsBogHbIe aeMeHTapHBIX PYHKINN
4.2 | [IpumeHeHne MPOU3BOJIHON K MCCIICAOBAHUIO (YHKINH HA MOHOTOHHOCTh M SKCTPEMYMBI.
HaxoxneHne HauboIbIIero 1 HaMMEHbIIEro 3Ha4eHusi PYHKIIUY HA OTPe3Ke
4.3 | IlepBooGpasnas. MHTErpan
o) MHo’xecTBa 1 JIOTHKA
5.1 | MHOX)ecTBO, onepalinu HaJ MHOXKecTBaMH. Jlnarpammel Ditiepa — Benna
5.2 | Jloruka
6 | BeposSsTHOCTb U CTaTUCTHKA
6.1 | OnmcarenpHas CTaTHCTHKA
6.2 | BeposTHOCTB
6.3 | KomOuHaropuka
7 I'eomerpus
7.1 | ®durypsl Ha IVIOCKOCTH
7.2 | IlpsiMbIe ¥ TUTOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOrOrpaHHUKH
7.4 | Tena v nOBEpXHOCTH BpallleHUs
7.5 | KoopauHathl U BEKTOPHI
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Anrebpa W Havanma wmaremMatmdeckoro anammsza. Hwukombckmii C.M. u  gp. (10-11)
(bazoBb1it/ Yriy0nénnsiit) Axiponeproe oomectBo «M3narensctBo «lIpocBenienne»

METOAUYECKHUE MATEPHAJIBI 1JIsA YYUTEJISA
https://urok.1c.ru/
https://resh.edu.ru/

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://urok.1c.ru/
https://resh.edu.ru/
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