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INOACHUTEJIBHASA 3AIINCKA

YueOHbIl Kypc «AnreOpa W Hadajla MAaTEeMaTHYECKOTO aHajIn3a» SBISAECTCS OJHUM U3
HanOoJsiee 3HAYUMBIX B IPOrpaMMe CpeJHero oomero oOpa3oBaHHUs, IOCKOJBKY, C OJHOU
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAJIbHYIO 0a3y Uid H3Y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH M JPYrMX JUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYueOHblil Kypc anreOpbl U Hadajdl MaTeMaTHYeCKOro aHajn3a 3aKJIaJblBaeT OCHOBY IS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS HKOHOMUKH M OOUIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJIb30BATh UX IS
JanbHEWIero oOpa3oBaHHMs W B IIOBCEJAHEBHOM JKM3HM. B TO jke Bpems OBjajeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU alnreOpbl ¥ MaTeMaTU4YEeCKOr0 aHalIu3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHSI C TIOMOIIBIO MHAYKIIMH U PACCYKAAaTh JAeIyKTHBHO, HCIOIB30BaTh 0000IICHNE U
KOHKpETH3aIUlo, a0CTparupoBaHUE U AaHAIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xome u3yuenuss yyeOHOro kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOyyaroluecss MNOJy4YaloT HOBBIM ONBIT pPELIEHUS MNPUKIATHBIX 3a]a4, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTEeMaTHYeCKHX MOJEJeH pealbHbIX CUTYyalluld, UHTEPIPETalrud MOTy4EeHHBIX
peLIeHUH, 3HAaKOMSTCS ¢ NIPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VYueOHblii Kypc 00damaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 yueOHBIH MaTepual, CrocOOCTBYIOMIMI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHUS, TaK H 4epe3 crneuupuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
OPOJODKUTEIFHOM  KOHIEHTPAallMd  BHUMAaHUS, CaMOCTOATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSITeIbHOCTHBIN MPUHIUI O0yUYEHUSI.

B cTpykType yue6HOro Kypca «Anredpa U Hauana MaTeMaTHUYECKOTO aHAJIN3a» BbIICICHbI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHEe JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hadana maremaTHueckoro aHanusa», «MHoOXecTBa U
Joruka». Bce OCHOBHBIE CO/EpKATEIBLHO-METOAWYECKUE JIMHUUA H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha YpOBHE CPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSISA IPYr
JIpyra ¥ IOCTENEHHO HACBIAsCh HOBBIMM TeMaMU U pasjaenamu. J[aHHBIA ydeOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe coJlepKaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUHUIUIMH, TaKUX Kak ainreOpa, TPUTOHOMETPHs, MaTeMaTUUYECKUI aHaIu3,
TEOpHsl MHOXECTB, MaremMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBJIaJIEBAlOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM arlaparoM, y HHUX IOCJIeI0BaTEIbHO
(dopMHpyeTCsl ¥ COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTeMaTHYECKyl0 MOJeNb peaabHON
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU H3YUYEHUU Y4EOHOro Kypca, IS peuieHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOH 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.

CopepxarenpHOo-MeTOAMYECKAsE  JMHMS — «Yucna WM BBIUMCIEHMS)»  3aBEpPIIACT
(dbopMUpOBaHHE HABBIKOB HCIIOIb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLJIO HAayaTo Ha
YpOBHE OCHOBHOTO o0miero oOpasoBanus. Ha ypoBHe cpeanero obimiero obpa3oBaHus ocoboe
BHUMaHue yjaemnsercss GOpMHUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYMCIECHUH, BKIIOYAIOUINX B
ce0si MCIIONIb30BaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh NMPUKUAKY, BBIIOJIHATH
npUOIMKEHHBIE BRIYUCIICHUS, OLIEHUBATh YHCIOBBIE BHIpAYKEHUS, padOTaTh C MaTeMaTHYECKUMU



KOHCTaHTaMM. 3HAKOMbIE OOY4YalOUIMMCS MHOXECTBAa HATypalbHbIX, IEJBIX, PAlMOHATIBHBIX U
JEHCTBUTEIIBHBIX YUCEN JONMOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX YHCel. B Kakaom u3 3THx
MHOXECTB PacCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PUUECKUE 3a1a4H U ONIEPAIUH: JIeTICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIeJbIX 4YHCEl, O0coOble CBOWCTBA
PaLMOHATIBHBIX U UPPALMOHAIBHBIX YUCEN, apu(PMETHUYEeCKHUEe ONEepaIiy, a TaKKe H3BICUCHHE
KOPDHS  HATypaJbHOM CTEINEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Mceld.  bmaronmaps
[IOCJIEI0BATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCIOJNb3YEMbIX UYHCEI U 3HAKOMCTBY C
BO3MOYKHOCTSIMM MX IIPUMEHEHUS AJIs PELICHUs PA3JIMYHbIX 3aJja4 (OPMUPYETCS IPECTaBICHHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUM MOJEIIEN peabHOI0 MUPA, LIMPOKO
UCTIOJIBb3YIOTCS 0000IEHNE U KOHKPETH3aLHsL.

Jluaus «YpaBHEHHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOydyeHHs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxkaoM pasjene Ilporpammel
IPEIYyCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaeBaloT
pa3IMYHBIMM  METOJAMM PpEUICHMs pPalHdOHAIbHBIX, HWPPALUOHAIBHBIX, IIOKAa3aTCIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHUI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
colepkamux napaMmerpsl. llomyyeHHble yMEHHsS HIMPOKO MCIOJB3YIOTCA IHPU HUCCIEIO0BAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIICHUN NPUKJIAJHBIX 3a/1a4 U 3a7ja4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUN (yHKUuU. J[aHHAs coleprkaTenabHas JIMHUS BKJIIOYAET B
cebs1 Tarke (QOpPMHPOBAHME YMEHHUH BBIOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepkammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Marepuala
OPOMCXOIUT JalbHEHIIee pPa3BUTHE AITOPUTMHUYECKOIO U AOCTPAKTHOTO  MBIIUICHHS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsaAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxatenpHO-MeToAnYecKast TUHUS «DYHKIMU U TpaUKI» TECHO TEPEIUIeTaeTCs C
JIPYTUMH  JIMHHUSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIe — 3a7aér
MOCIIEI0BATEbHOCT, ~ M3yU€HUs  MaTepuana. V3yueHue  CTENEeHHOM, IOKa3aTelbHOMH,
JOrapupMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIIMH, UX CBOMCTB M Tpa(UKOB, UCIIOJIb30BaHHE
GyHKIUN Uid peuieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEJIMETOB U pPEealbHOM JKU3HU TECHO
CBA3aHO KaK C MaTeéMaTH4YECKUM AaHAJIU30M, TaK U C PEIIEHUEM ypaBHEHUHN U HepaBeHCTB. lIpn
3TOM OoJbpIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJy4YeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan 3TOW coiepaTeNbHOM JMHMM HAalleJeH Ha pa3BUTHE YMEHUN U
HaBBIKOB, MO3BOJISIOMIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B Pa3InYHON (opme:
aHAJTUTUYECKOM, Trpaduyecko U clIoBeCHOM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpPETH3allHH,
WCITOJIb30BAHUIO AHAJIOTHIA.

CopnepxarenpHas nnHusA «Havyana MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPHUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXXHOCTb CTPOUTH I'padMKHU CIOKHBIX (DYHKIMHA, ONpeaesaTh uX
HauOOJIbIIME U HAaUMEHbBIINE 3HAYEHUS, BBIYUCIATD IJIOMAAn GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeNel peajdbHbIX CHUTyaluid, IO03BOJISET
HaxXOJWTh HAWIydlllee pEUICHHE B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abCcTpaKkTHOrO, (OPMAIBHO-IOTUYECKOI0 U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTUKH B Hayke, TEXHUKE U ncKyccTBe. OOy4aromuecs
Y3HAIOT O BBIJAIOLIMXCS PE3y/bTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTH MaTEMAaTUKH KaK HAyKH, U
00 ux aBTOpax.



CopnepxatenpHo-MeToauYeckass JuHUA «MHOXKecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHO)KECTBCHHBIC
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKH W TpeiiarailoT Hamboiee
YHHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU U ©€ NPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CIUHOC LICJIO0C. HO3TOMy
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTCMaTUK W HUCIOJB30BATH C€Iro IJId BBIPAXKCHUA CBOUX MBICIICH. I[pyrI/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
00OCHOBaHMHA W  CJEIOBAHWE ONPEACIEHHBIM IpaBWJIAaM IIOCTPOCHHUS  JIOKA3aTeJIbCTB.
3HaKOMCTBO C AJICMEHTAaMH MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc51, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBuil, GOPMUPYET HABBIKH KPUTHYECKOTO MBITILICHHSL.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTeMaTUYECKOTO aHAU3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJCIMPOBAHHUS,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJEICH pEealbHBIX CUTYyalluid, WCCIICOBAHUS ITUX
MOJIeNIell C TOMOIIBI0 ammaparta aiareOpbl M MaTeMaTHYeCKOTrO aHalHu3a, WHTEePHpETaIuu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KIlI)IfI M3 pasaciioB IMPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JJIS PEHICHUS MPUKIAIHBIX
3amad. [lpm pemeHum peanpHBIX TPAKTUYECKUX 337a4  OOydYarommecss pPa3BUBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTParkpoBaThCs, HCIOJIb30BATh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpobiemy. JlesaTensHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a]1a4 OPraHU3yeTCsl B MPOLIECCEe U3YyUCHHSI BCEX TEM YU4eOHOTO
Kypca «Anrebpa 1 Hayajia MaTeMaTHYECKOTO aHATTU3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajga MaTeMaTHYECKOTO aHaIM3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLIEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JleiicTBuTenbHbie uncna. PalmoHalbHbIE W HUppalMOHAIBHBIC YHCTa. ApuPMETHUECKHE
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYNCIICHUM.

Crenenp ¢ nenbM nokasareneMm. bunom Heiotona. Mcnonp3oBanue moaxoasimeit popmbl
3alACU ACUCTBUTEIBHBIX YUCEI I PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

Crenenp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHblE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METOJIbl PELICHHUS LETIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouieHsl OT OJHOM NEPEMEHHOW. JleleHne MHOroO4WwieHa Ha MHOIOYWIEH C OCTATKOM.
Teopema be3y. Muorousnensl ¢ rensiMu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PELICHMsS  UPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUM.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPKECHMI. Pellenre TpuroHoOMeTpu4eCKUX ypaBHEHHI.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHMM.
Onpenenurens MaTpuipl 2X2, €ro reoOMETpPUYECKUH CMBICI U CBOMCTBA, BBIYMCIIEHUE €ro
3HAYCHM, IPUMEHEHUE ONPENCIIUTEN A1 PEIIECHHs CUCTEMBI IMHEUHBIX ypaBHEHUH. Pemenue
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpoeHHON
MOJIEJIN C TOMOILBIO MAaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyallMH C IOMOIIBK) YpPaBHEHUH U
HepaBeHCTB. IIpuMeHeHHe ypaBHEHUMN M HEPABEHCTB K DPEIICHHI0 MAaTeMAaTHMYECKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHkiuu. Kommosuius
¢bynkuuit. ['paduk pynkunn. DnemeHTapHble Ipeodpa3zoBaHus IpaguKoB (yHKIUHA.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHni ¢pyHkuuu. Hymu dynkuuu. IpomexyTku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbombiiee u HauMeHblIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

Jluneiinas, kBagpaTU4Hast U APOOHO-TMHENWHAS QYHKIIUU. DJIEMEHTapHOE UCCIEIOBaHUE U
MOCTPOEHHE UX I'PaPHKOB.



CrenenHass (pyHKIMS C HaTypaJbHbIM M LIEJBIM Toka3zareneMm. EE cBoiicTBa U rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHW Kak (YHKIIMH OOPATHOW CTETNEHW C HATypaJbHBIM
[IOKA3aTEJEM.

[TokazarenbHas u orapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIUN
YHICJIIOBOTO apTyMEHTA.

OyHKIMOHATbHBIC 3aBUCHMOCTH B pEaIbHBIX MPOIeccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hauyana matemMaTHyeckoro aHajaimsa

IMocnenoBaTeNbHOCTH, CIIOCOORI 3aJaHMS IIOCIEN0BATENLHOCTENR. MeTon MaTeMaTHYECKOMH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHajn3a 0ECKOHEUHO MaJlbIX.

Apudmernueckass U reoMeTrpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
JluHelHbII W SKCHOHEHIMaNbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcrnionbp3oBaHne MpOrpeccuu it pelieHus: pealibHbIX 3aja4 MPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH M UX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX HAa OTpe3ke. MeToJ MHTEpBAJOB UISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JIJIsl pEelIeHUs 3a/1a4.

[lepBas u BTopas npousBoHbie GyHKIUHU. OnpeneracHue, TeoMeTpUIeCKUil 1 (pU3NIecKuit
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaguKy QpyHKIHH.

[IpousBoaHbie eMeHTapHbIX GyHKUIMMA. [Ipon3BogHAsS CyMMBI, TPOU3BEICHUS, YACTHOTO
¥ KOMIO3UIINU (QYHKITUH.

MHoxkecTBa M JIOTHKA

MHokecTBO, onepaluy HajJ MHOXXECTBaMU U MX CBoicTBa. [{uarpammbl Diliepa—BeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONUCAHUs PEabHBIX MPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenne,  Teopema, CBOHCTBO  MaTEeMaTHYECKOro  OOBEKTa,  CJE/ICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Harypanbabsie u 1menvie uncna. [IpuMeHeHHME NPU3HAKOB JEIMMOCTH IEIBIX YHCEIl,
HaubonbIMi o6mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKima my1st peneHus 3a1a4 B LETbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMILIEKCHOTO YHclia. ApumeTrndeckue onepanuy ¢ KOMIUIEKCHBIME 4uciaMu. M3o00paxenue
KOMILJIEKCHBIX YUCEN Ha KOOpAMHATHOU miockocTtu. @opmyrna Myaspa. KopHu n-oii crenenu u3
KOMILUTEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN MJIS pEeHIeHUs (PU3NUYECKUX |
F€OMETPUUYECKHX 3a/1au.

YpaBHeHUs1 M HEpaBEHCTBA

Cucrema 1 COBOKYIMHOCTb YpaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
cienctusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C MOMOIIBI0 TPUTOHOMETPUUIECKOU
OKPY>KHOCTH. PereHue TpuroHoMeTpu4ecKux HePaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHUs TTOKA3aTENbHBIX U JIOTApU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOIbI PEIIECHUS UPPAITHOHAIBHBIX HEPABEHCTB.

OCHOBHbIE =~ METO/ABl  pEHIeHUs] CHUCTEeM M  COBOKYNHOCTEH  palMOHAIbHBIX,
WPPAMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUM.

YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamH.



IIpumeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEeMaTHMYECKHUX 3ajad U
3ajjad U3 pa3IM4yHBIX 00JacTed HayKM M PpEaJbHOM JKWU3HM, HMHTEpHIpeTalus MOJy4eHHBIX
pe3yNbTaTOB.

DOyHKIUM U TpadpuKu

I'padux xommnozuuuu QyHkuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

I'paguueckue MeTonbl pelLIeHUs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTomabl
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnonb3oBanue rpapukoB (QyHKUIUN A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMKA HA MOHOTOHHOCTH M 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HelTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

IIpuMeHeHHEe NPOM3BOJHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPUKIAJAHBIX
3ajjauax, JAJs OHpEeJeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opMmyJod uiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICII MHTETrpasia. BeunciaeHne onpenenéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHne uHTErpana JUis HaxOXJIEHUs IUIoumanedl miockux ¢uryp U o0bEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBAHUE
peaNbHBIX MPOIECCOB C MOMOINBIO AU(GepeHINaTbHBIX YPaBHEHUH.



[DIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JICHA POCCHICKOTO OOMIECTBA, MPEACTABICHHUE O MaTEMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKIaHCKON MICHTUUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUKMCKOM MAaTreéMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUNCKOW MAaT€MAaTHYECKOW IIKOJbI, HUCIOJb30BAHUE 3TUX JOCTUKEHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTI)KCHUN HAyKH U JCSTENIBHOCThIO YUYEHOTO, OCO3HAHHME JUYHOrO BKJaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajay, pEUIeHUH, pacCyXIEeHUH, BOCIPUUMUYHUBOCTH K
MaTE€MaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0Oe3omacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (370pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryysgpHas (Gu3nueckas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IICHHOCTU TPYIOTIO0US, HHTEPEC K Pa3IuIHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000Opa30BaHMIO Ha MPOTIKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJIECHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOIECCOB HAa COCTOSHME NPHUPOIHOM U COIMATBLHON Cpebl, OCO3HAHUWE
I00AaNPHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALNU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpOHl KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0BATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1eicTBUsA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSX, TMpeiaraTh KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

MPOBOJIUTh CAMOCTOSITEIILHO JOKA3aTeNbCTBA MAaTEMATUUYECKUX YTBEPKICHHUU (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOW 3adaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYUE, MpoOIeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJICIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCaAMHU;

CaMOCTOSTENbHO (OPMYIUPOBATH 0000IIEHUSI U BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOMPOC U IS
pelieHus 3a/1auu;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3THUYHBIX BHJIOB U  (QopMm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOpMAIMIO, TPEACTABISATH €€ B pa3IMUHBIX  (opMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMM TIO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMAThL U (POPMYIHUPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBUSIMH U TEISIMHU
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEeKCTaxX, JaBaTh IMOSICHEHUS 110 XOJy pEHIeHUs 3aJadd, KOMMEHTHUPOBATh TMOJYYCHHBINA
pe3ynbTart;

B X0J/i¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY O0OCYXAAaeMOW TEMBbI, MPOOIEMBI,
pemraemMoi 3aJa4d, BbICKA3bIBaTh MJIEU, HAICJICHHbIE HA MOMCK PEIICHHs, COMOCTAaBJISATh CBOU



CYXKICHHS C CY)KIEHUSMHU IPYIMX YYaCTHUKOB JMAaora, OOHApYXKHBaTh Pa3lIiyMe M CXOICTBO
MO3UIUI, B KOPPEKTHOM opMe GOopMyIUpOBATh pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3ajlad MpEe3eHTAluu U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS

CamoopraHu3anusi:

COCTaBJIAITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI peUIeHU ¢ y4€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX MPOIECCOB, WX pE3ydbTaToB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yiibTaTa pelleHus: MaTeMaTHueCcKoH 3a1auu;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPH PEHICHHH 3a/a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNAHHBIX, HAIJIEHHBIX OMIHOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBHSIM, OOBICHATH MPUYUHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIBHOCTH, HAXOAWUTh OIIMOKY, /JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemieHnn y4eOHBIX 3a31a4, NPUHUMATh [€JIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHOW paboThl, pacmpenenarTb BUABI padoT, TOTOBapHBaThCs, OOCYKIATh
MIPOILIeCC U PE3ybTaT paboThl, 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPyNHOBBIX (hopMax paboThl (0O0CyXkIeHHS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» W WHBIC), BBITIOJNHSATH CBOKO YacTh PabOTHl U KOOPIAWHHPOBATH CBOU JEHCTBHUS C
IpYTMMH 4I€HaMHd KOMAaHJbl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenms B 10 kJjiacce oOy4arOIIUiCs TMONYYHUT CIEAYIOIIME TPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM paldouell MporpaMMbl y4eOHOro Kypca «Anredpa M Havana
MaTeMaTHYECKOTO aHAIIN3a»:

Yucsa v BbIYUCICHUA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAOHAIBHOE YHCIIO0, OECKOHEYHAs! TIEPUOIMIECKast
IpoOb, TPOIEHTHI, UPPAIMOHATHFHOE YHCIIO, MHOXKECTBA PAIlMOHAJBHBIX U JIEHCTBUTEIBHBIX
Yrces, MOJIyJb IEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh IPOOH U MPOIEHTHI AJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IUYHBIX OTpaciiel
3HAHUM U PEATIbHOM KU3HH;

MPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, TMpaBUIa OKPYTJEHHUS, MPUKUAKY M OLICHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO ONEpUPOBATh IMOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
MOJIXOANIYI0 (POPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NMPAaKTUYECKHX 3a1ad |
MPEJICTABICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM: apH(PMETHIECKUI KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PallMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJTHO OTEPUPOBATH IMOHATHUSAMH: JIOTapu(dM dYHcha, NECITUYHBIE W HaTypalbHBIC
JorapuQMmBbl;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTEHC YHCIOBOTO
apryMeHTa;

OTIePHPOBATH TOHATHIMH: APKCHHYC, apKKOCHHYC M apKTAHTEHC YHCIOBOTO apryMeHTa.



YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  ONEepUpOBaTb  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS PALMOHAIBHBIX U JAPOOHO-PaLMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJ] HUHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYIEH OT OJHOW IEPEMEHHOM, MHOTOWIEH C
HeNbIMA KO3 QHUIMEHTaMH, KOPHH MHOTOYICHA, NPUMEHSTH JeJIeHHe MHOrOWwIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJTHO ONEpUPOBATh TMOHSATHSAMU: CUCTEMa JIMHEHHBIX YypaBHEHUH, MaTpHIIa,
ONpeseNIUTeNIb MaTpullbl 2 X 2 W €ro IeOMeTpPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Jyuis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATb ONPEIEIUTEIN AJIs PELICHUs
CHCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBATh peallbHble CUTYyallUd C IOMOLIbIO CHCTEMbI
JUHEMHBIX YPaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEINW C IOMOUIbI0 MAaTpUll U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIy4YEHHbIH pe3ybTarT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMM JUIsl MpeoOpa3oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ [IPEOOpa30oBaHUsl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIMX CTENEHU C
PaLMOHATILHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMCTBA JIOrapumoB uid MpeoOpa3oBaHMs  JiorapupMuueckux
BBIPAKECHMI;

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:  HMppPAalMOHANbHbIE,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PAaBHOCWIBHBIX MEPEX00B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckne (opmMyasl s [peoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOZHO ONEpPUPOBATh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEo0Xo1uMble (POPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOJIEJIMPOBaTh peajilbHblE€ CHUTYallMd Ha s3bIKE aireOpbl, COCTABIATH BBIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIB30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUPOBATH MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKUUH, KOMMO3UIUSA (YyHKIMHA, rpaduk (YHKIUM, BBIIOIHATH 3JIEMEHTapHbIE
npeoOpazoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH ONpPEJENEHUs M MHOXKECTBO 3HAaYEeHUM
GyHKIMM, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIMH, NEpUOIUYECKHE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMBl W MHHUMYMBI (YHKIIWH,
HauOoJIbIIIee M HaUMEHblIIee 3HaYeHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATHUAMHU: CTENEHHas (PYHKLIHS C HATypaJlbHBIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM M LIEJBIM MOKa3aTeleM, rpaduk
KOpPHSI N-Oi CTeNEeHN KaK QYHKIIMM 0OpaTHOW CTENEHH C HAaTypaJIbHbIM ITOKa3aTeseM;

ONEepUpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QyHKIUH,
BBITMOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpUPOBaTh MOHATUSMH: IOKa3zaTellbHas M Jorapupmuyueckass GyHKIUU, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pElIeHUs YpaBHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTh, OIpe/eIeHue
TPUTOHOMETPUYECKUX (YHKIIHI YUCIOBOTO apryMEHTa;



UCTOJIBb30BaTh rpaduku (QYHKIMHA A7 MCCIETOBaHMS IPOLECCOB M 3aBUCHUMOCTEH MpHU
pelieHnn 3aja4y U3 APYrux y4eOHBbIX MPEAMETOB U PEaJbHOM KM3HU, BhIpaxkaTh (opMylaMu
3aBUCUMOCTH MEXy BETMUMHAMY;

Hauyana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apupMeTHdecKas W reoMeTpuyecKasl Iporpeccus,
0ecKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasi IPOTPECCHs, TMHEHHBIN U KCIIOHEHIMAIBHBIA POCT,
(bopMyIna CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH ISl PELICHUS PEATbHBIX 33/1a4 MPUKJIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh HOHATHUSAMM:  IOCIEAOBAaTEIbHOCTh,  CHOCOOBI  3a/laHUs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE i OTPaHMYCHHBIE ITOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHalIn3a OECKOHEUHO MallbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENpPEpbIBHBIE (YHKIIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;

CBOOOJTHO OIEPHPOBATh MOHATHEM: (DYHKIHMS, HEHpepbIBHAas Ha OTPE3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peIieHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATHUSMHU: TIEpBas W BTOpas TMPOHM3BOJAHBIE (YHKIIHH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIYUCIISITh TPOU3BOJHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO W KOMITO3UIIMH JIBYX
(byHKLUH, 3HATh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCTIOJIF30BaTh T€OMETPUYECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH: MHOXECTBO, OTIEPAIINU HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHUsI PeabHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO OIEepUpOBaTh MOHATHAMM: OIpEIeNIeHHe, TeOopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIC YpPaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenuss B 11 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpeIMETHBIE
pe3yibTaThl 1O OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Haudana
MaTeMaTHYECKOTO aHAIIN3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPHUPOBATH TMOHATHUSMH: HATypajJbHOE W IEJ0€ YHCIO, MHOXKECTBA
HaTypaJbHbIX U LEJBIX YHCEJl, UCIOIb30BaTh MpU3HaKU JAenumocTH 1ensix yncen, HO u HOK
HATYpaJIbHBIX YHCEIN IS PEIICHUs 331a4, IPUMEHITh anroput™ EBkmnnaa;

CBOOOJTHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3alUCHIBAaTh HaTypajbHbIE YHCIIA
B Pa3JTUYHBIX MTO3UIIUOHHBIX CUCTEMAaX CUMCIICHHS,

CBOOOJTHO ONEpUPOBATh MOHATHAMM: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCce, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alreOpanveckoil M TPUTOHOMETPUIECKOH (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON TJIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO ~ OINEpPUPOBATH  MOHATUAMHU:  HppPAalUMOHANbHbIE,  ITOKa3aTelbHblE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHUS C TOMOIIBI0 PABHOCHIIBLHBIX MEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO OMNEPUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPHMEHSTh
HE00X01uMble (OPMYIIBI JUTSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPHUPOBATH MOHATHUSMHU: CHCTEMA M COBOKYITHOCTh YPaBHEHUI W HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMbI M CUCTEMBI-CII/ICTBUS, HAXOIUTh PEIICHUsI CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPAlMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapu(PMUYECKHX ypaBHEHHH U
HEPaBEHCTB;



pemats palioHaJIbHbIe, HWpPpAIMOHANBHBIC, I[OKa3aTelbHbIE, JOorapudMuyecKue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUIecKUue METOBI ISl PEIICHUS YPABHCHHUI 1 HEPABEHCTB, a TAKXKE 33134
C IapaMeTpaMu;

MOJICTTMPOBATh pEabHBIC CHTYAIlMM Ha S3bIKE ainreOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCIOBHIO 3aJa4d, HCCIIEAO0BATh IOCTPOCHHBIC
MOJIEJIU C UCIIOJIb30BaHUEM alllapaTta alreOpbl, UHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTarT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMMO3UIHMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTh TeOoMeTpUYeckre oOpa3bl ypaBHEHHWH ¥ HEPABEHCTB HA KOOPAWHATHOU
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKUX (YHKITHIA,

MPUMEHATH (PYHKITMH I MOACIIUPOBAHUS U UCCIICIOBAHUS PEATbHBIX IMPOIIECCOB.

Hauajia MaTeMaTH4YeCKOr0 aHAJIN3Aa:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (YHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJUTh HauOOIbIIIEe U HAMEHbIIIee 3HaYeHHs (PYHKIIUY HEPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3ZBOAHYIO JUISI HaXOXKICHUSI HAUTYUIIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION HITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeEHHBIA HHTETPa, HAXOIUTh
NepBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpal 1o Qopmyne HproToHa-
Jlelibuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TIOMOIIBIO UHTETPAJIA;

UMETh MPEJCTaBICHHEe O MaTeMaTHMYeCKOM MOJICTUPOBAHUU Ha IMPUMEPE COCTABJICHHS
muddepeHINATBLHBIX YPaBHEHHI,

pemath MPUKIAIHBIC 33J1a4d, B TOM YHCJIE COIMAIIBHO-3KOHOMHUYECKOTO M (PU3UYECKOTO
XapaxkTepa, CpeJICTBaMH MaTEeMAaTHUYE€CKOTO aHAIN3a.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. TIpuxasz Mununcrepcrsa npocsemenus P® or 18 mas 2023 r. N 371 "O6 yTBepKaeHUH
benepanbHON 00pa30BATENBLHON MIPOTPAMMEI CPEHETO 001Iero oopa3zoBaHus"

2. AnreGpa u Hayana MaTeMaTHueckoro aHanusa .10-11 knaccel: 6a30Bblil 1 yriuyOneHHbIIH
ypoBenu: yueOHuk /I1I. A. Anumos, FO. M. Konsirun u np.-11 —e u3ganue, crep. —
Mockasa: [Ipocsemenne, 2023. — 463, [1] c.: ui.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ®EJEPAJIbHASI PABOYAS IIPOTPAMMA CPEJIHEI'O OBILIET'O OFPASOBAHUS
MATEMATUKA (yrnyOnéHHbIi ypOBEHB).

2. YueOuuk: Anrebpa u Hay. Mat. ananu3a. 10-11kn. Anumos LA, u np 201 Anrebpa u Hayana
MaTeMaTHYeCKOro aHaiamu3a. MeToaudeckue pekoMmeHaanuu. 10 kiace: mocobue A yuutenen
obmieoOpazoBat. opranuzaiuii / M. K. IToramnos, A. B. llleskun. — M.: [IpocBemenne, 2023. —
191 c.: w1 — (MI'Y — mikore).

3. AunreOpa u Havyaiga MaTeMaTHYeCKOro ananm3a. JlunakTuyeckue Matepuaisl K yaeOuuky HI.A.
AmumoBa u npyrux 11 kmacc: yae6. mocobue st 001meo0pa3oBaT. OpraHu3anuii: 0a30BbId 1
yrayout. yposau / M. U. [1la6ynun, M.B. Tkauépa, H.E. ®&énoposa. - 8- uzn.-M.: [Ipocserienue,
2023. -207 c.: un.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Poccuiickas snexkTponHas mkoia https://resh.edu.ru/

2. MareMaTHUeCKHE OJIMMITHAIBI U OJTMMITHAIHbIE 3a]1a9H, — [3JIEKTPOHHBIN pecypc], —
pexuM gocrymna: http://www.zaba.ru .

3. Metoauka npernogaBaHusi MAaTEMATHKH — [JIEKTPOHHBIN pecypc], — PeXKHUM JOCTyTa:
http://methmath.chat.ru .

4. PeecTp npuMepHBIX 00111€00pa30BaTEIbHBIX IPOTPAMM [3JIEKTPOHHBIN pecypc], —
pexuM gocryna: http://www.fgosreestr.ru

5. IlyreBonurens «B Mupe HayKu» JUisl LIKOJIBHUKOB [3JIEKTPOHHBIN pecypc], — pexkum
nocryma: http://www.uic.ssu.samara.ru

6. DneKTpoHHAs XPECTOMATHS M0 METOAMKE MPETOIaBaHHsI MATEMATHKH [JIEKTPOHHBIH
pecypc], — pexxum gocryna: http://fmi.asf.ru

7. http://www.alleng.ru/edu/math.htm
8. https://oge.sdamgia.ru
9. http://www.5egenab.ru/
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