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HOACHUTEJIbBHAA 3AIINCKA

YueOHblii Kypc «AnreOpa W Havajga MaTeMaTHYeCKOTO aHalln3a» SBISETCS OJHUM W3
HamOoJee 3HAYMMBIX B TPOTrpaMMe CpEIHEro OO0IIero 0o0pa3oBaHUs, MOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYrMBaeT WHCTPYMEHTAIbHYIO 0a3y Ui H3Y4YCHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (POPMHpYET JIOTHYECKOE M a0CTPAKTHOE MBINIJICHUC
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM i OCBOCHHS WH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPWH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecsi OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HayKH, KOTopas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHblid Kypc aireOpbl M Hadal MaTEMaTHYECKOTO aHalli3a 3aKIaJbIBaeT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHA (U3UKH, XUMHH, OWOJIOTHH, IOHUMAaHHS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS JKOHOMUKH W OOIICCTBEHHOW >KW3HH, IO3BOJISCT OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsI W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms OBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU areOphl  MaTEMAaTHUYECKOTO aHaN3a
pa3BHBAeT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKA3bIBATH
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JETYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKpETHU3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHUBHOE M KPUTHYECKOE
MBIIILICHHE.

B xome wu3ydyeHms ydeOHOTO Kypca «AnreOpa W Hadaja MaTeMAaTHYECKOTO aHAIM3a»
oOydaroniyecsl TOJy4alOT HOBBIM ONBIT PEIMICHUS NPHKIATHBIX 33134, CaMOCTOSTEIHHOTO
MMOCTPOCHHUSI MaTEMaTHYCCKUX MOJIEICH peaNbHBIX CUTYyaIllud, WHTEPIPETANUNA TOJyISHHBIX
peIIeHM, 3HAKOMSATCSI C MIPUMEPAMU MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHYECKIMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIii Kypc oOnamaer 3HAYUTEIbHBIM BOCIUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CIocoOCTBYIOMUK (OPMUPOBAHUIO HAYIHOTO
MHUPOBO33PEHHs, TaK ® 4epe3 chnenuduky ydeOHOW  JAESITENbHOCTH, TpeOyromiei
MPOJOJDKUTETFHON — KOHIGHTPAlMd ~ BHHUMAaHHS, CaMOCTOSTENLHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4CHHBIN pe3yJbTar.

B ocHoBe Meroauku oOydeHHs ainreOpe M HavajaM MaTeMaTHYECKOrO aHalin3a JICKUT
JeSTETbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B crpykrype ydeOHOro Kypca «AireOpa W Hadalla MaTeMaTHYECKOTO aHAIN3a» BBIJICICHBI
CIICAYIOIINE COACPIKATEIBHO-METOJMUECKUE JTHHUU: «Yucia W BbIYHCICHUS», «DYyHKIMH U
rpadukn», «YpaBHEHHUSI U HEPaBEHCTBay, «Havana MaTemMaTnyeckoro aHanu3a», « MHOKECTBa U
JoruKa». Bce OCHOBHBIE COJEpKATEIBHO-METOANYCCKUE JHMHUUA HM3Yy4arOTCsS Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS IAPYyr
Jpyra W TOCTEIICHHO HACBINIAsSCh HOBBIMH TEeMaMH M pasleiiamMu. [laHHBIA y4eOHBIH Kypc
SIBIISICTCSI MHTETPATUBHBIM, TIIOCKOJIbKY OOBEAMHSET B cebe COJep)KaHUEe HECKOJIbKUX
MaTEeMaTUYECKUX TUCIUIUIMH, TAKMX Kak anreOpa, TPUTOHOMETpHS, MaTEeMAaTUYCCKHI aHAIU3,
TEOpUsT MHOKECTB, MaTeMaTHuecKas Jjoruka u npyrue. [lo Mepe Toro kak oOyuaromuecs
OBJIaJieBalOT BCE Oojiee IMIUPOKHUM MATEMAaTHUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb pealbHOMN
CUTYaIlul, MPUMEHATh 3HAHUS, MOJYYEHHBbIE MPU H3y4EeHUH Y4eOHOTO Kypca, ISl PEIIeHUS
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTHYeCKOW 3a7ayd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

CogepxatenpHo-MeTOANYECKass JTHHUS «Yuciaa U BBIYMCICHUS 3aBepliaeT (popMUpOBaHUE
HABBIKOB HCIIOJIb30BAHUS ACWCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpenHero obiiero oopazoBanusi 0co00€ BHUMaHUE YIENISIeTCS
(OPMUPOBAHHIO HABBIKOB PAI[MOHAIBLHBIX BBIUMCIICHUH, BKIIOYAIONIMX B ce0sl MCIOJIb30BAHUE
pa3nuyHBIX (OPM 3alMCH YUCIIA, YMEHHE JejaTh NPUKUAKY, BBIMOJHATh MPUOIHKEHHBIC



BBIUMCIICHUS], OLIEHUBATh YMCIIOBBIC BBIPAXKECHHS, padOTaTh ¢ MaTEeMAaTUYECKUMU KOHCTAHTaMH.
3HaKoMbIe 00yJarOIIUMCSI MHOKECTBA HATYpPaJIbHBIX, IIEIIbIX, PALIMOHATIBHBIX U ACHCTBUTEIBHBIX
qycesl JOIOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YMCENl. B KaXaoM U3 3THUX MHOXKECTB
paccMaTpUBAaIOTCSl CBOMCTBEHHBIE eMy crenn(uveckue 3aJa4d U OINepaluu: JelieHHe Haledo,
OTIEPHPOBAHUE OCTATKAMH HAa MHOKECTBE IIEJIBIX YHCEIl, 0COObIe CBOWCTBA PAIlMOHAIBHBIX U
HppalMOHAJIbHBIX YHCEN, apu(PMETHUECKUE OTIepaliy, a TAK)KE U3BJICUEHUE KOPHS HAaTypaJbHON
CTENIEHH Ha MHOXXECTBE KOMIUIEKCHBIX 4Hcell. biaronmapsi mocienoBaTteabHOMY PpacIIMpPEHUIO
Kpyra MCIOJb3yEMbIX YHCENl M 3HAKOMCTBY C BO3MOXHOCTAMHU UX INPUMEHEHHUS I PELIEHUS
pa3IMyYHbIX 33]1a4 (popMUpyeTcs PEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HAYKU U €€ poJiu B
MOCTPOSHHUH MOJIENIEH pealbHOTO MUPA, IMUPOKO UCTIOIB3YIOTCS 0000IIeHNEe U KOHKPETH3AIUsl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAIM3YeTCs HAa NPOTSHKEHWHM BCEro oOydeHus Ha
yYpOBHE cpenHero oOmiero oOpa3oBaHMs, TIIOCKOJIbKY B KakaoMm paszene I[Iporpammsl
MIPEyCMOTPEHO peEIlIeHHEe COOTBETCTBYIOIIMX 3ajad. B pesynbrare oOydaromuecs OBIaJEBaOT
pa3IMYHBIMU  METOJAMHU  DEILIEHUs palMOHAIbHBIX, WPPALUOHAIBHBIX, [OKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMH, HEPaBEHCTB M CHCTEM, a TakXke 3ajad,
coJepkauiux napaMmerpsl. llogydyeHHblEe yMEHUS HIMPOKO HCIOJIB3YIOTCS HPU HCCIEIO0BAHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPU PELICHUN MPUKIATHBIX 3aa4d U 3a/1a4 Ha HaX0XK/IeHUe
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
ceba Takxke (QopMUpOBAHHWE YMEHHUH BBINOJHATH pacdy€rhl Mo ¢opmynam, npeoOpa3zoBaHUs
palOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakkKe BbIpaKEHUH,
coJlepKaluX CTeNneHu H Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro Marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PAacCYXJEHUH, paOOThl ¢ CUMBOJILHBIMU
(dopmamu, MPeICTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
AnreOpa npennaraet 3pQeKTHBHbIE HHCTPYMEHTHI AJIs1 PELICHUs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 33/1a4, HaIJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

CopnepxaTenbHo-MeToAUUeCKast JIMHUS «DYHKUUMU U TpapUKW» TECHO MeperuieTaercs ¢
IpYrUMHM  JMHHUAMH  y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMbICIE  3aJaér
MOCJIEIOBATEIbHOCT, ~ M3Yy4EHHMS  MaTepuana. V3ydeHue  CTEeNneHHOW, MOoKa3aTesbHOM,
norapu(pMUUECKO U TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOMCTB M IpadMKOB, UCIOIb30BAHNE
GyHKUMH U pellleHus 3a7ad U3 JIpYruxX Y4eOHBIX NpPEeAMETOB M pPEaJbHOW JKU3HU TECHO
CBSI3aHO KAaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pelIeHUEeM ypaBHEHMH W HepaBeHCTB. llpu
3TOM OO0JIbLIIOE BHUMAaHUE yaeisercs (OPMUPOBAHMIO YMEHHs BbIpaXxarb (opMyliaMu
3aBHCUMOCTH MEXIY pa3IMYHbIMU BEIMYMHAMH, UCCIIEOBATh MOJy4YeHHbIE (YHKIHUU, CTPOUTH
ux rpaduku. Marepuan 3TOH cojepkKaTelbHOM JIMHUM HALENEeH Ha pa3BUTHE YMEHUN U
HaBBIKOB, IO3BOJIIOIIMX BBIPAXaTh 3aBHCUMOCTH MEX]y BEJIMYMHAMHM B pa3in4yHON (opme:
aHAJIMTUYECKOH, rpaduueckoil M cioBecHoM. Ero wusydyeHuwe crnocoOCTByeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  00OOLIEHMIO M KOHKpEeTH3alluu,
UCIOJIb30BAHUIO aHAJIOT HH.

ConepxatenbHast JuHHs «Hauyana maTeMaTHUecKOro aHalu3a» I03BOJISIET CYIIECTBEHHO
paclIMpuTh KpYr KaKk MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00y4arolumcs,
TaK KaK y HUX MOSIBJIIETCS] BO3MOXHOCTb CTPOUTH I'pauKU CIOKHBIX (PYHKIMHA, ONPEensiTh UX
HauOOJIbIINE U HAUMEHBILINE 3HAUYEHUS, BBIYUCIATh IUIOMAAN GUryp u oObEMBI Tel, HaXOAUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas cozepkaTelpHas JIMHUASA OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHS MAaTE€MaTH4YEeCKMX MOJENEH pealbHBbIX CHUTyaluil, IO3BOJISET
HaxOJUTh HaWIydlllee pEHICHHE B NPHUKIAJHBIX, B TOM 4YHUCIIE COLMAIbHO-IKOHOMHUYECKHUX,
3ajayaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHalnW3a CHOCOOCTBYET pa3BUTHUIO
abCTpakTHOTO, (POPMAIBHO-IOTUYECKOTO M KPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUIH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. OOyuatromuecs
Y3HAIOT O BBIJAIOLINXCS PE3ysbTaTax, NOJYyUYEHHBIX B XOJ€ Pa3BUTHA MaTEMATUKU KaK HAyKH, U
00 UX aBTOpax.



CopnepxaTenbHO-MeTOAMYEeCKast THHUSA «MHOMXKECTBA U JIOTUKA» BKJIIOYACT B C€Os AIIEMEHTHI
TEOPUH MHOKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeTHKO-MHOXKECTBEHHBIC IPEICTABICHHS
MPOHU3BIBAIOT BECh KYpPC IIKOJBHON MaTeMaTWKW W IpeyUlararoT HamboJiee YHHBEpCATbHBIN
A3BIK, OOBEIMHSIONUI BCE pa3Jiesibl MaTeMaTHKH U €€ MPUIOKEHUI, OHU CBS3BIBAIOT Pa3HBIC
MaTeMaTU4eCKue IUCLUUIUIMHBI U HUX NPWIOKEHUS B eauHoe 1enoe. [losToMy BakHO aaTh
BO3MOKHOCTh 0Oy4aromeMycss TOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOM
MaTEeMaTHKH U MCIIOJIB30BAaTh €0 JUIS BRIPAXKEHUS CBOMX MBICIICH. J[pyruM Ba)XHBIM IPU3HAKOM
MaTeMaTHKW KaK HAayKH CJEIyeT NIPHU3HATh CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBaHHWHN U
ClIeZIOBaHUE OMPENEIEHHBIM MPAaBUIIaM TIOCTPOCHUS JT0KA3aTENBCTB. 3HAKOMCTBO C DIIEMEHTAMU
MaTEeMaTH4YEeCKOH JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS OOYy4YaroMIMXCH,
MO3BOJISIET UM CTPOUTH CBOM PACCY)KJCHHS HAa OCHOBE JIOTHYECKUX MpaBMII, (GOPMUPYET HABBIKU
KPUTHUYECKOTO MBIIIJICHHS.

B yuebHOM Kypce «AnreOpa M Hayajlla MaTEMAaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJEIHPOBAHHS, KOTOpPbIE MPH3BaHBl CHOCOOCTBOBATH (HOPMHUPOBAHHIO
HAaBBIKOB IIOCTPOCHUST MOJIENIEH peaTbHBIX CUTYAllUi, UCCIIEAOBAHUS ATHX MOJIENIEH C TIOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOTO aHaln3a, WHTEPIpPETAIlH IOJydYeHHBIX pe3yIbTaToB.
Takwe 3amaHus BIUIETEHBI B KaXABIH M3 pa3feioB MPOTPaMMEBI, MOCKOJBKY BECh MaTepHal
y4eOHOTO Kypca IIUPOKO HWCHOJB3YeTCs IS PEIleHUs MPHUKIAJHBIX 3amad. [Ipu pemeHun
peambHBIX TPAaKTUYECKUX 3a7ad OoO0ydJaromuecss pa3BUBAIOT HAOIIONATENFHOCTh, YMEHHE
HaxOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HWCIOJIB30BaTh aHAJOTHUIO, 0000maTh U
KOHKPETHU3HPOBaTh MpooOneMy. JleaTenbHOCTh 1O (OPMHPOBAHWIO HABBIKOB PEHICHHS
MPUKIIAJIHBIX 3a/1ad OPTaHU3YeTCs B TPOIlecCe M3YUEHHS BCEX TeM Yy4eOHOro Kypca «Anredpa u
Havaja MaTeMaTHYEeCKOTO aHaIH3ay.

Ha u3yuyenue ydyeGHOro Kypca «AnreOpa m Hauyajda MaTeMaTHYECKOrO aHalN3a» OTBOAMUTCA
272 4vaca: B 10 xmacce — 136 gacoB (4 yaca B Henmenmio), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

10 KIIACC

Yucsia 1 BBIYUCICHUS

Panuonaneubie yucna. OOBIKHOBEHHBbIE M JECATHYHBIE IPOOH, MPOLEHTHI, OECKOHEUYHbIE
nepuoauueckue apoou. [Ipumenenue npo6eil U MPOLEHTOB AJs PEeIIeHUs MPUKIAIHbIX 3a/1a4 U3
pa3IMYHBIX OTpacieil 3HaHUW U peaJbHOU KU3HHU.

JleiicTButenpHble yucia. PanuoHanbHble W UppaluoHaibHble yHcha. Apudmernyeckue
Olepaluu ¢ JEUCTBUTEIbHBIMU 4YUCIaMU. MOJyib NEUCTBUTENIBHOIO YKCIIa U €ro CBOMCTBA.
[TpuOmmkE€HHbIE BBIUMCICHMS, TMpaBUiIa OKPYIJICHHs, MPUKUIKA U OLEHKa pe3yiapTaTa
BBIYHCIICHUM.

Crenens ¢ nenbiM nokaszareneMm. bunom Hprotona. Mcnonb3oBanue moaxopsmiei (hopMbl
3alUCH ACUCTBUTEIbHBIX YHCEIT JUIsl pELIEHUs] TPAKTUUYECKUX 3a]1a4 U IIPE/ICTABIICHUS IaHHBIX.

Apudmernueckuil KOpeHb HATYPAIbHOW CTENICHHU U €r0 CBOMCTRA.

Crenenb € palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeseM.

Jlorapudm yucna. Coiicta norapudma. JlecaiTHUHbIE U HaTypalbHbIE TOTapU(pMBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAaHI€HC YMCJIOBOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC H
ApPKTAaHI'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHUS U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHBbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHHS.
PaBHOCHIIbHBIE ypaBHEHMS U ypaBHEHUS-ClieACTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTBa.



OCHOBHBIE METOJIbI PEIICHUS IENbIX U JPOOHO-pALMOHATIBHBIX YPAaBHEHHH M HEPaBEHCTB.
MHorounessl OT OJHOM NEPEMEHHOMW. JleneHue MHOrodjgeHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MuorowieHs! ¢ nenbiMu koddduimentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BEIPAKECHHN, COACPIKAIINX CTETICHU U KOPHHU.

Wppatnonanshble ypaBHeHNA. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX YPABHEHUH.

[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHbIX YPAaBHEHUH.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIHX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIE METO/IbI PEIICHHS JOTAPHU(PMHUUECKIX YPaBHEHUI.

OcHoBHble TpUroHOMeTpuueckue Qopmyiasl. [IpeoOpasoBaHue TPUTOHOMETPUUECKUX
BBIpaXEHUI. Perenue TpuroHoMeTpuyeCcKux ypaBHEHHM.

Pemrenne cucrem JMHEHHBIX YpaBHEHUH. Marpuna CHCTEMBI JIMHEHMHBIX YpPaBHEHUM.
Onpenenurens MaTpUilbl 2X2, €ro T€OMETPUYECKUM CMBICT W CBOWCTBA, BBIYMCIICHHE €TO
3HAYEHUSs], IPUMEHEHHE ONPENEIUTENS JUIsl PEIIEHUs] CUCTEMBl JIMHEWHBIX YpaBHEHUN. Pemienue
MPUKIIAJHBIX 3a/1a4 C ITOMOIIBI CUCTEMBI JIMHEWHBIX ypaBHEHHM. MccienoBanne nocTpoeHHoOM
MOJIENIU C TIOMOIIBI0 MaTPHUIL U ONIPEAETUTEINEH.

[IocTpoeHre MareMaTM4eCKMX MOJEIEH pEealbHOM CUTyallMM C IOMOIIBIO YPaBHEHHHM H
HepaBeHCTB. [IpumeHeHHe ypaBHEHUH M HEPAaBEHCTB K PEILIECHUI0 MaTeMaTHMYeCKUX 3a7ad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TpaguKH

OyHKuMs, crnocoObl 3aAaHus QyHKUuU. B3aumHo oOpatHble ¢yHkuu. Kommosunus
¢byukuuil. I'padux pynkunn. DnemeHTapHsle peodpazoBaHus rpaukoB GyHKIUI.

Ob6nacTh ompeneneHuss U MHOXKecTBO 3HadeHHM ¢yHkuuu. Hymu ¢ynkouu. [Tpomexyrtku
3HaKomocTosiHCTBA. UETHbIe U Heu€THble QyHKiuU. [lepuommueckue ¢ynkuuu. IIpomexyrku
MOHOTOHHOCTH (PyHKIMH. Makcumymbl 1 MUHMMYyMbl QyHKIMH. Haubosbiiee U HauMeHbllee
3Ha4eHUs QYHKIUHN HAa IPOMEKYTKE.

Jluneiinas, xkBagpaTH4Has W ApoOHO-TMHEHHAs (QYHKIHMH. DJIEMEHTapHOE HCCICAOBaHHUE U
MMOCTPOCHUE UX TPaUKOB.

CrenenHas (GyHKIMA C HAaTypaJbHBIM W IEJbIM TMoKa3ateneMm. E€ cBoiictBa u rpaduk.
CpoiicTBa U rpaduK KOpHS N-O¥ CTENMEHW Kak (YHKIIMU OOpaTHOW CTETNIEHH C HATypaJbHBIM
II0Ka3aTeJIEM.

IlokazaTenpHast U norapugmuueckas (yHKIUHM, UX CBOMCTBa M rpaduxu. McnonapzoBaHue
rpaduKoB PYHKIMH AJI pEIICHUsT ypaBHCHUM.

Tpuronomerpuueckas  OKPY)KHOCTb,  OINpEAEICHUE  TPUTOHOMETPUYECKUX  (YHKLUH
YHCJIOBOT'O apryMeHTa.

@OyHKIMOHANbHBIE 3aBUCHMOCTU B PEalbHBIX Ipolieccax M sBIeHUAX. ['paduku peanbHbIX
3aBUCUMOCTEN.

Havasa maTeMaTH4eCKOro aHaJIm3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs NOCIEAOBaTENbHOCTEH. MeToJ MareMaTHuecKOu
UHIAYKIAA. MOHOTOHHBIE M OIPaHUYEHHBIE IOCIENOBATEIbHOCTUH. MCTOpHS BO3HHUKHOBEHUS
MaTeMaTHYeCKOT0 aHaIM3a Kak aHaJIn3a OECKOHEUYHO MaJIbIX.

Apugmernueckas ¥ reoMeTpuyeckas nporpeccuu. beckoneyHo yObIBaroliasi reoMeTpuyecKast
nporpeccus. CymMMma OecKOHEUHO YOBIBAIOIIEH TreoMeTpuieckoi mporpeccuu. JIMHEWHBbIN u
OKCHOHEHIMAIBHBIM pocT. Yucno e. PopMylia CIOXKHBIX MNpOLEHTOB. Vcmosb3oBaHue
IIPOrPECCUN AJIs PELIEHUS PealbHbIX 3a/1a4 IPUKIIAJIHOTO XapaKTepa.

HenpepsiBHble (GyHKIMU U UX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI TpapUKOB (PYHKIIMH.
CBoiicTBa (hyHKIMH HEMpPEpHIBHBIX Ha OTpe3Ke. MeTo MHTEPBAJIOB JUIsl pEIlIeHUs] HEPABEHCTB.
IIpuMeHeHre CBOMCTB HETIPEPHIBHBIX (DYHKIUH JUIsl pelIeHus 3a/1ay.

IlepBas u BTOpas mpou3BojaHble GyHKUIUHU. OmpeneneHue, TeOMETpUYeCKUd U (pu3nuecKuii
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKky QyHKIHH.

[IpousBoaHble 31MeMeHTapHbIX (yHKUMK. [Ipon3BoaHas cyMMBbI, MPOU3BEAEHUS, YaCTHOTO U
KOMIIO3UIIUU (PYHKIIHH.



MHoxecTBa U JIOTHKA

MHoXecTBO, Oonepalud HajJ MHOXXECTBaMH U WX CBoOMcTBa. Jmarpammel Jiinepa—Benna.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara i ONMCAHUS PeajbHbIX IPOLECCOB U
SIBJICHUU, TIPY PEIICHUH 3a/1a4 U3 APYrUX YUeOHBIX PEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMAaTUYECKOTO OOBEKTa, CIEACTBUE, HOKA3aTEIbCTBO,
PaBHOCHUJIbHBIEC YPABHEHHS.

11 KJIIACC

Yuciaa ¥ BbIYMCICHUS

Harypanbuble u nensle uyucna. IIpuMmeHeHHMe NPU3HAKOB JAEIMMOCTH LIEIBIX YHUCEI,
HanOosbmmii ool aenurens (nanee — HOJI) m Hammensinee obmee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYIIO, anroputMa EBkinaa 1 pemienus 3a/1au B LEJbIX YHhciax.

KommnekcHple umcna. Asrebpaumdeckass W TpUTOHOMETpUYeckass (QOpMBI  3allucu
KOMIIJIEKCHOTO 4Yucia. ApupMeTHUecKue onepanuyu ¢ KOMIUIEKCHBIMHU unciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YHCEN Ha KOOPAHMHATHOM miockocTh. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s peuieHus (u3nueckux u
reOMETPUYECKUX 3a/1a4.

YpaBHeHUsI M HEPABEHCTBA

Cucrema M COBOKYITHOCTh ypaBHEHHIl M HEpaBEHCTB. PaBHOCHUIIbHBIE CHUCTEMBI U CHUCTEMBbI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p KOpHEH TPUTOHOMETPUYECKHUX YPABHEHWW C TOMOINBI0 TPUTOHOMETPHUECKOU
OKpYKHOCTH. Pelienne TpuroHoMeTpuueckux HepaBeHCTB.

OcCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcHOBHBIE METOBI PEIIECHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE METOJBI PEIIECHUS CHCTEM M COBOKYIMHOCTEH palMOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMUUYECKUX YPAaBHECHUH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI € TIapAMETPAMH.

[IpumeHeHMe ypaBHEHHM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a1a4 U 3a1a4
U3 Pa3InYHbIX 00JIaCTe HAyKN U pealIbHOM KM3HU, MHTEPIIPETALUs MTOJIy4YEeHHbBIX PE3YJIbTAaTOB.

DyYyHKUUM U TPaPUKHU

I'papux xommno3uuum QyHKuMd. I'eomeTpudeckue o0pa3bl ypaBHEHHUH M HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpuueckue GyHKIUHN, UX CBOICTBA U rpadUKy.

I'paduueckue MeToAbl pelIeHus] YpaBHEHUN M HEPAaBEHCTB. I'paduueckue MeToasl pelieHus
3aJ1a4 ¢ mapaMeTpamu.

Hcnonbs3oBanue rpadukoB (GYHKUUH Ui HCCIENOBAHUS MPOLECCOB M 3aBUCUMOCTEH,
KOTOPBI€ BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYrUX Y4eOHBIX IPEIMETOB U pealbHON KU3HH.

Havasa maTeMaTH4ecKoro anajaunsa

[IpuMeHeHre MPOU3BOAHOM K MCCIENOBAHUIO (DYHKIMH HA MOHOTOHHOCTb U IKCTPEMYMBI.
Haxosxnenne HanOoJIbIIEro ¥ HAMMEHBLIET0 3HAYeHUH HeNpepbIBHOM (PyHKIIMU Ha OTpe3Ke.

[IpumeHeHre Tpou3BOAHOM Ul HAXOKIEHUS HAWIYYLIETrO PELICHUs B IPUKJIAJHBIX 3aJa4ax,
JUIsL OTIpE/IeNIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3a1aHHOTO (GopMyIoi 1iu rpadukom.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. [lepBooOpa3Hble 3lIeMEHTApPHBIX
¢bynkuuit. [IpaBuiia HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpan. ['eomerpuuecknii cMpIca MHTErpaia. BelunciieHne onpeaenéHHoro HHTerpaia mno
¢dopmyne Herotona-Jleitbuuna.

[Ipumenenue wuHTErpaja JUis HaXOXKIEGHUs IUTomazedl Imiockux ¢uryp u o00BbEMOB
TE€OMETPUYECKUX TEI.

[Tpumeps! pemenuit auddepeHanbHbIX ypaBHEHUH. MaTtemaTtudyeckoe MOJeTUpOBaHKe
peanbHBIX MPOLECCOB C MOMOIIBIO JU(PepeHInaTbHBIX YPAaBHEHUH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOT'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUM A

JIMUHOCTHBIE PE3YJIbTATbBI

1) rpa’aaHCcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh ~ TPAKIAHCKOH  TO3UIMH  OOy4aromierocss Kak aKTUBHOTO |
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAYCHHUEM;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUNMCKON Tpa’kJaHCKON HIEHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHIUCKHX
MAaTE€MaTUKOB M POCCHICKOW MAaTE€MaTHYE€CKON IIKOJIbI, MCIOJIb30BAHUE ATUX JOCTHKEHUUA B
JIPYrUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHE JYXOBHBIX LIEHHOCTEW POCCUICKOro Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHUS, dTUYECKOTO TOBEJCHUSI, CBSI3AHHOTO C MPAKTHYECKUM TPUMEHEHHUEM JIOCTHIKEHUHN
HayKd W JESTENBHOCTHIO yUEHOTO, OCO3HAHWE JIMYHOTO BKJIAJa B TMOCTPOCHHE YCTOWYMBOTO
Oynymuiero;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAS 3CTETUKY MaTeMAaTHUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, pacCyX ACHUN, BOCIPUUMYHBOCTH K MAaTEeMaTHMYECKUM acleKTam
Pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BoCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKUE 3HaHUS B MHTEpecax 3J0pOBOTO U
O0e3omacHOTO OOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3I0pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON JEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYIy, OCO3HaHHE LIEHHOCTU TPYAOIIOOUS, MHTEpeC K pazIu4HbIM chepam
podeccHoOHANbHOM NEesATeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW U €€ MPHIOKEHUSIMH, YMEHUE
COBeplUIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

chOpPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KyJAbTYpbl, T[OHHUMAaHHUE BIUSHUS  COIHAIIBHO-
SKOHOMUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rI00aTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOsieM, OpUeHTalus Ha  [NpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTs pelIeHus 3a1ad B 00JacTU OKpYXKAroliel cpeipl, MIaHUPOBaHUE
MOCTYIKOB U OLICHKU UX BO3MOKHBIX MOCJIEJICTBUN JIIsl OKPY>KAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIIECTBEHHOW TMPAKTUKH, TOHUMaHUE MaTeMaTHUeCKONW Hayku Kak cdepbl
YEJIOBEUYECKOU AESITENIbHOCTH, STANOB €€ Pa3BUTHUS UM 3HAUMMOCTH JUISl Pa3BUTHUS LUBUIIU3ALINH,
OBJIQJICHUE SI3bIKOM MATEMaTHKU U MaTeMaTHYECKOUN KyJIbTYpOi KaKk CpPECTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIC YHHBeEpPcaJIbHbIE YUeOHbIe el CTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

BBISBIISAITh M XApaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKU MATEMATHUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy MOHATHAMH, (POPMYIUPOBATH OMNpEACTCHUS IOHATHH,
YCTAQHABJIMBATh CYIICCTBEHHBIH MPHU3HAK KIACCH(PHUKAIMH, OCHOBAHHS JUIsI OOOOIIEHHS |
CPaBHEHMUSI, KpUTEPUU ITPOBOJAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYJIUpPOBATh U MpeoOpa3oBbIBaTh CYKICHUS: YTBEPAWUTENbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISBJIAITh MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHBOPEYHS B (aKTax,
JAHHBIX, HAONIOAEHUAX U  YTBEPXKICHMSX, Mpeajgaratb KpUTEpUH JJIs  BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNlaTh BBIBOABI C MCIIOJIB30BAaHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEP)KIEHUM (IpsIMble U OT
MIPOTUBHOT0), BBICTPAaWBaTh AapPryMEHTAlUIO, NPUBOJUTH MPUMEPHl U  KOHTPHPUMEDPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelleHus: yueOHO! 3ajaun (CpaBHMBATh HECKOJIbKO BAPUAHTOB PELIEHHS,
BbIOMpaTh HanboJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1elCTBUA:

WCIIOJIb30BaTh BOMPOCHI KAaK HMCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS, (POpPMYIHpOBaTh
BOINPOCHL, (PUKCHpYIOLIME MPOTUBOpEUUe, MNpobOiIeMy, ycTaHaBIMBaTh HCKOMOE M JIaHHOE,
(hopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJIUTH  CaMOCTOSITENIBHO  CIUIAHUPOBAHHBIA ~ JKCIIEPUMEHT,  HUCCIEIOBAHHE  IIO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBIIEHHUS, IPOILIECCAa, BBISIBICHUIO
3aBUCHUMOCTEH MEXly 00beKTaMu, IBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBaTH 000OIIEHUS W BBIBOJBI IO PE3yiIbTaTaM IPOBEIEHHOTO
HaOJIOICHUS], UCCIIeI0OBAaHUs, OLIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLECCA, & TAKXKE BBIABUraTh MPEANOIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISATh ACQUIUTHI UH(POpPMAIUK, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa HA BOMNPOC W IS
peuieHus 3a1auu;

BbIOMpaTh  MHGOpPMAIMIO U3  UCTOYHUKOB  pPa3IMYHBIX  TUIIOB,  aHAIU3UPOBATH,
CHUCTEeMATU3UpPOBAaTh W HMHTEPHIPETUPOBATH HHMOPMAIMIO pPA3IMYHBIX BHIOB U  (QOpM
MPEACTABICHUS;

CTPYKTYpUPOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B Pa3IuyHbIX (hOpMax, WILTIOCTPUPOBATH
rpaguvecKu;

OIICHUBATh HAJEKHOCTh MH(POPMALIMH IO CAMOCTOSTENBHO CHOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMmyHukaTuBHbBIE YHUBEpcaibHbIe yueOHbIe el cTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHUPOBATh CYXJIECHHUS B COOTBETCTBHUM C YCIOBUAMH U LETISIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHs] B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHUS IO XOAY peHIeHUs 3a/Jadd, KOMMEHTHPOBATh IMOJyYEHHBIN
pe3ynbTarT;

B XOJe OOCYXIEHHS 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMOW TEeMbI, MPOOIEMBI,
pemaeMoit 3a7auu, BBICKA3bIBATh WJICH, HAIICJICHHBIE HA MOWCK PEUICHHsS], COTIOCTaBISITh CBOU
CYXJCHUS C CYKICHHSIMH IPYTUX YYaCTHUKOB JAMajora, oOHapyXHBaTh pa3jinuue U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHHUS;



NpCACTaBJIATL PE3YJbTAaTbl PCHICHUA 3aadyu, OSKCICPUMCHTA, HWCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITEJIBHO  BbIOMpaTh ¢opMar BBICTYIUIGHHS C Y4€TOM 3agad MpPE3CHTAllMH |
0COOEHHOCTEH ayJUTOPUH.

PeryisiTUBHBIE YHHBePCAJIbHbIE YUeOHbIE TelcTBUS

Camoopranu3anus:

COCTAaBJIATH IUIaH, AJTOPUTM pEUICHHS 3a/a4d, BBIOMpATh CHOCOO pEmIeHHs C y4ETOM
MUMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PEUICHU C Y4ETOM HOBOW MH(pOpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

BJIAJICTh HABBIKAMHU TIO3HABATEIBHOW PEQIIEKCUN KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUU U
MBICTIUTEIIPHBIX ~ TPOIIECCOB, WX  Pe3ylbTaTOB, BIAJETh CIIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIIECCa U pe3ybTaTa PEHICHUsT MaTeMaTHIECKOW 3a1auu;

MPEIBHUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPU PEIICHUM 3a/Ja4d, BHOCHUTH
KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHLCTB, JAHHBIX, HAHJICHHBIX ONIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IEIN U YCIOBHSM, OOBSICHATH MPUYUHBI JIOCTHKCHUS
WIA HEJIOCTIKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OIEHKY
MIPHUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1€ATEJILHOCTD:

MMOHUMATh M WCIIOJIh30BaTh NMPEUMYIIECTBA KOMAHIHOW W HHIUBUIYAIBHOW pabOTHI MpHU
pemieHNH y4eOHBIX 3a/a4, TPUHAMATH IeJlb COBMECTHOH JEesTEeIhHOCTH, IUIAHUPOBAThH
OpraHU3AIMI0 COBMECTHOW PabOTHI, paclpenessaTh BHABI pabOT, TOTOBApUBATHCS, 0OCYXIATh
MIPOIIeCC B pe3yibTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B TPYIIOBBIX ¢dopmax padoThl (0OCyKIeHUs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMb» U HHBIE), BBIIOJHATH CBOIO 4acTb pabOThl M KOOPAWHUPOBATH CBOM JAEUCTBUS C
IPYTMMH 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMIA MPOIYKT IO
KpUTEpUsM, cHhOpMyJIHPOBAHHBIM YYAaCTHUKAMH B3aUMOIEHCTBUSI.

HNPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenus B 10 kJjacce o0Oy4aromuiicsl TOJYYHT CICAYIOIIUE TPEIMETHbBIC
pe3yNbTaThl MO OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOTo Kypca «AnreOpa M Havana
MaTeMaTHYEeCKOTO aHAIH3a:

Yucsia 1 BBIYUCICHUS:

CBOOOJHO ONEPUPOBATH MOHSATUSMHU: PALMOHAIBHOE YMCIO, OSCKOHEUHas IMepHOIUuYecKast
Ipo0Ob, TPOIEHTHI, WPPALUOHAIBFHOE YKCIO, MHOXKECTBA PAlMOHATBHBIX U JIEHCTBUTEIBHBIX
qucell, MOJIyJlb IeHCTBUTEIHHOIO YUCIIA;

MPUMEHSITh JPOOU M MPOLIEHTHI Ui PEUISHUs MPUKIATHBIX 3a/1a4 U3 Pa3jMuHBbIX OTpacieit
3HAHWN U pPeaTbHON KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUMCICHUS, TMpaBUIa OKPYTJCHHUS, MPUKHUIKY U OLEHKY
pe3ynbTaTa BRIYUCICHUN;

CBOOOJHO OMEPUPOBATh TOHATHEM: CTENEHb C I1eJbIM [OKazaTejeM, HCIOIb30BaTh
MOAXOANTYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YMCEN JUISl PEHICHHUs] MPAKTHYEeCKUX 3373y |
MPEACTABICHUS JAHHBIX;

CBOOOHO OTEpUPOBAThH MOHATHEM: apUPMETHUECKUN KOPEHb HATYpallbHOM CTETIEeHU;

CBOOOHO OTIEpUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MOKa3aTeleM;

CBOOOJHO OMNEpUPOBATH TMOHATUSAMHU: Jorapudm uucna, OECATHYHbIE W HaTypajbHBIC
JorapuMmsl;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CUHYC, KOCHHYC, TAHTE€HC, KOTAaHT€HC YHCIIOBOTO
aprymMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YMCIIOBOTO apryMeHTa.



YpaBHeHHUS] U HEPaBEHCTBA:

cBOOOJTHO OTIEPUPOBATH MOHITUSMHU: TOXKJECTBO, YPaBHEHUE, HEPABEHCTBO, PaBHOCHIIbHBIC
yYpaBHEHHUS U YpaBHEHU-CIIEICTBUS, pAaBHOCHIIbHBIE HEPABEHCTBA;

NPUMEHATh PA3MUYHBIE METOJbl PEIICHUS pAUOHAIBHBIX U JPOOHO-paIlOHAIBHBIX
ypaBHEHUH, TPUMEHSITh METO HHTEPBAJIOB JUISI PELLICHHUS HEPABEHCTB;

CBOOOJTHO OMEpPHPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOH NEpPEeMEHHON, MHOTOWIEH C
HEeNBIMA KO QHUIIMEHTaMH, KOPHU MHOTOWICHA, NPUMEHATH JeJIeHHe MHOTOWIeHA Ha
MHOTOYIEH C OCTaTKOM, Teopemy be3y u reopemy Buera s pemenus 3aaay;

CBOOOJTHO ~ OMEpHUPOBATH MOHATUSMHU: CHUCTEMa JIMHEWHBIX ypaBHEHHH, MaTpHIIa,
OTIpENIeNIUTENb MATpPUIbl 2 X 2 W €ro TeOMETPHUYECKHH CMBICI, WCIIOJIb30BaTh CBOWCTBA
ompenenuTens 2 X 2 i BBIYMCICHUS €r0 3HAYCHHS, IPUMEHSITh OMPEICTUTENH Ul PeIICHUs
CHCTEMBI JIMHEWHBIX YpaBHEHH, MOJEIMPOBATh peajbHbIE CHTYallMd C IOMOMIBIO CHCTEMBI
JUHEWHBIX YpaBHEHHH, WCCIIEOBAaTh IIOCTPOCHHBIE MOJEIM C IOMOINBIO MAaTpUIl W
OTIpe/IeNUTENeH, HHTEPIPETUPOBATH MTOJTyICHHBIH pE3yabTaT;

HCII0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMMU /171 TpeoOpa30BaHUsl BbIPaKEHUH;

BBITIOJTHATE TIPe00pa30BaHMs YUCIOBBIX BEIPAKECHUH, COIEPIKAIINX CTETICHU C pallHOHAIEHBIM
MOKa3aTesem;

HCII0JIb30BaTh CBOMCTBA JIorapu(MoB Uil MpeoOpa3oBaHUsl JOrapu(PpMHUUECKUX BBIPAKECHU;

cBOOOJTHO OMEPUPOBATh MOHSATHSIMH: UPPAMOHATBHEIE, TIOKA3aTebHBIC U JIoTapu(hMUIECKIE
YpaBHEHHsI, HAXOJUTh MX PEIICHHs C MOMOIIBI0 PABHOCHIIBHBIX TEPEX0JI0B MM OCYIIECTBIISSA
IIPOBEPKY KOPHEW;

MPUMEHSTH ~ OCHOBHBICE  TPUTOHOMETpHUYECKHe  (QOpPMYIBl  uis  HpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKECHUH;

CBOOOJHO  OMEpPUPOBATh TMOHATHUEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHSThH
Heo0xotuMble (GOPMYIIBI 17151 pELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHU;

MOJENUPOBATH pealbHbIC CUTYallUu Ha SI3bIKE alireOpbl, COCTABIISTh BBIPAKECHHUS, YpaBHEHMUS,
HEpaBeHCTBAa M0 YCIOBUIO 3aJlauM, HCCIIEOBaTh IMOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHHEM
ammapara ajreopsbl.

DOYyHKUUM U TPAaPUKH:

CBOOOJHO ONEPUPOBATHh MOHATUAMU: (DYHKIUS, CIOCOOBI 3aJaHusA (PYHKUHUH, B3aUMHO
oOpaTHble (YHKIIMH, KOMIO3UIUS (PyHKIMHA, rpapuk (QYHKIMH, BBIMOJIHATH JJIEMEHTApHBIC
npeoOpazoBaHus TpadUKOB QYHKITUH;

CBOOOJHO OMNEpUPOBATH MOHATUSMU: OOJACTh OMNPEAETCHUS W MHOXKECTBO 3HAYCHHM
GbyHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (YHKIHMH, MEPHOIUYECKHE
GYHKIMHM, TPOMEXKYTKM MOHOTOHHOCTH (YHKUIHMH, MAKCUMyMbl M MHUHUMYMBI (DyHKIUH,
HauOoJbIlIee U HAaMEHbIIee 3HaUeHne (DYHKIIUU Ha IPOMEKYTKE;

CBOOOZHO OIEpPUPOBATh MOHATHSAMU: CTENEHHAs (YHKUMA C HATypaldbHbIM U IIEJbIM
nokasaresieM, rpaduK CTENEeHHOW (YHKIHMH C HATypallbHBIM U IENBIM TOKa3aTelleM, rpaduk
KOPHS N-0i CTENeHH KakK (PyHKIIMH OOpaTHOM CTENEHH C HATYpallbHBIM MOKa3aTeleM;

OTIepUPOBATh TOHATUSMU: JIMHEHHas, KBaJapaTuyHas U JApoOHO-JIMHEWHHas (YHKIUH,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAHNE U TIOCTPOCHUE UX IPa(PUKOB;

cBOOOJIHO ONEpPUPOBATh MOHATUSAMM: IOKa3zaTelbHass M Jiorapudmuyeckas (yHKLIUH, HX
CBOICTBA U I'pa MKy, UCIIOIB30BaTh UX I'padKH JUI PELICHUs ypaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATUAMHU: TPUTOHOMETPUYECKas OKPY)KHOCTb, OIpeAeiIeHne
TPUTOHOMETPUYECKUX (PYHKIMI YUCIIOBOTO apryMeHTa;

UCNOJb30BaTh Ipaduku (yHKUMH U1 MCCIEOBAaHUS MPOLIECCOB M 3aBUCHUMOCTEH MpHU
pelIeHNH 3ajad U3 JIPYruX y4eOHBIX NPEAMETOB M pealbHOW KM3HM, BBIpaKaTh (OpMylaMu
3aBHCUMOCTH MEXIy BEJIMUNHAMY;

Hayana MaTeMaTH4ecKoro aHajan3a:



cBOOOJTHO OTEpPUPOBATH MOHATUSAMH: apupMETHYecKas U TeoMEeTpUYecKas Iporpeccus,
0eckOHEeuHO yOBIBaIOIIast TEOMETPHUYUECKAs MPOTPECCHs, JIMHEHHBIN U SKCIIOHEHIIUABHBINA POCT,
(dopmyrna CI0KHBIX IPOIIEHTOB, UMETh MPEJCTABICHNE O KOHCTAHTE;

HCII0JIb30BATh IIPOIPECCUH /ISl PELIEHMsI pEealIbHBIX 3ajau IPUKIIAJHOTO XapaKTepa;

cBOOOJHO ~ ONEepUpOBaTh  MOHATHAMHU:  IOCJIEJOBATENBHOCTb,  CIIOCOOBI  3aJaHus
IIOCJIEIOBATEILHOCTENH, MOHOTOHHBIE U OTPAaHUUYEHHBIE [TOCIIE0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKICHUS MaTEMaTUYECKOTO aHaJIM3a KaK aHainn3a OECKOHEYHO MaJlbIX;

CBOOOJHO OTICPUPOBATH IMOHATHSAMU: HENpPEpBIBHBIE (YHKIIMHM, TOYKH pa3pbiBa rpaduka
GbyHKIMH, aCHMOTOTHI Tpaduka GyHKINHK;

cBOOOJTHO OTEpUpPOBATh TMOHATHEM: (YHKIHS, HENpepbIBHAs Ha OTpE3Ke, NPUMEHATH
CBOICTBA HETIPEPHIBHBIX (PYHKLIMN JUIs pelIeHUs 3a/a4;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: NIEpBasi U BTOpas MPOU3BOJHbIE (PYHKIIMU, KacaTelbHas
K rpaduky GyHKIUY;

BBIYUCIIATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHUSI, YACTHOTO M KOMIIO3UIIMH JBYX (DYHKIIHH,
3HATh MPOU3BOJIHBIE AEMEHTAPHBIX (PYHKINI;

UCI0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellIeHns 3aau.

MHoKecTBa M JIOTHKA:

CBOOOHO OMEpUPOBATH MOHATUAMU: MHOKECTBO, OII€pallMy HaJ MHOYKECTBAMU;

UCII0JIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN anmmapaT sl ONMUCAHUS peasibHbIX IPOIECCOB U
SIBJICHUH, TIPH PELICHUN 3a]1a4 U3 IPYTUX y4eOHBIX NMPEIMETOB;

CBOOOJHO ONEpUpOBaTh TMOHATUSMHU: OIpENEIeHHe, TEeOpeMa, YpaBHEHHE-CIEeICTBUE,
CBOMCTBO MaTeMaTH4ecKoro o0O0beKTa, JI0Ka3aTelbCTBO, PABHOCWJIBHBIE YpPaBHEHHS U
HEpaBEHCTBA.

K xonmy oOyuenus B 11 kJjacce o0O0yJarouuiicsi TOJIYYHUT CIEAYIOUIME TMPEIMETHBIE
pe3ynbTaThl IO OTACIBHBIM TeMaM pabouell mporpaMMbl y4eOHOTO Kypca «Anredpa W Hadaja
MaTEeMAaTHYECKOTO aHAJIN3a»:

Yucsia U BBIYUCIICHUS:

CBOOOJHO OMEPUPOBATh MOHITHSIMH: HATYpaJbHOE U IIeJI0€ YHCII0, MHOXKECTBA HATypaJlbHbIX
U LEJbIX YUCEN, UCTO0JIb30BATh NMpU3HAKK JeauMocTty neinbix yucen, HOJ[ u HOK natypanbHbIX
YyHUCe JUIs PEeLIeHUs 3a7a4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO ONEPUPOBATH MOHSATHUEM OCTAaTKa MO MOJYIIIO, 3alUChIBaTh HATypalbHbIE YUCIIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHNUS;

CBOOOHO OTEpUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMILIEKCHBIX YHCET,
MPE/ICTaBIATh KOMIUIEKCHBIE YHCIa B aireOpamvyeckoil M TPUTOHOMETpHYecKol (dopme,
BBITIOJIHATH apU(PMETUYECKUE OTlepalii ¢ HUIMH U U300pakaTh Ha KOOPMHATHOM IJIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJHO ONEPUPOBATh MOHATUSIMU: UppaIlOHATbHbBIE, T0OKA3aTeIbHbIC U JOTapu(PMUIECKIE
HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIbIO0 PABHOCHIIBHBIX IIEPEXOI0B;

OCYILIECTBIISITH OTOOP KOPHEH MPU PEIIEHUU TPUTOHOMETPUUIECKOTO YPaBHEHUS;

CBOOOJHO OMEpPUpPOBATh IMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
Heo0xoIuMbIe (HOPMYITBI 7Sl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOOJTHO ONEepUpOBaTh MOHATHAMU: CHCTEMAa M COBOKYIHOCTb YpaBHEHHH M HEpaBEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEU
palMOHANbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX M JIOTapu(MUUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemarb  panuoHaNbHBIE, HWpPpAlMOHANBHBIC, I[OKa3aTelbHbIe, JOTapU(PMHUUYECKHE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJICPKAIINE MOIYJIN U MTapaMeTpbl;

MPUMEHSTHh rpaduueckue METOMbI IS PEUIeHHs] YpaBHEHU U HEPaBEHCTB, a TaKXKe 3a7ad C
napameTpamus;



MO/IEIMPOBAThH pealIbHBIC CUTYAllMU Ha S3bIKE JIreOpbl, COCTABIIATH BHIPAKCHUS, YPAaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3a/layd, MCCIEHOBaThb I[OCTPOCHHBIE MOJEIU C
HCII0JIb30BAHMEM annapara ajareOpbl, UHTEPIPETUPOBATD MTOJIYUEHHBIH pE3yJIbTaT.

DyHKIUUHN U TPaQUKH:

CTpOUTH TpaUKU KOMIO3UIMHM (YHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3UIIMHU ABYX ()YHKIIHIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX (PYHKITHI;

MPUMEHSATH (PYHKIMH [T MOJCITMPOBAHUS U MCCIEOBAHUS PEATBHBIX IPOIIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

MCTIOJIH30BATh MPOU3BOIHYIO ISl HCCIE0BaHUS (YHKIIMU HA MOHOTOHHOCTB M SKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEE U HAaUMEHbILIEE 3HaYCHUS (PYHKIIMU HENPEPBHIBHON Ha OTPE3KE;

HCIIOJIb30BATh IMPOU3BOJHYIO JUISl HAXOXKJICHUS HAWIY4lIero PEIICHHs B MPUKIAIHBIX, B TOM
YUCJIE COUMAIbHO-DKOHOMHUYECKHX, 3aJadax, JUIsl OIpPEACNIEHHs CKOPOCTH M YCKOPEHUS
mpolecca, 3alaHHoro (opMyJIod 1 rpadukom;

CBOOOJHO OINEpPHpPOBaTh MOHATHSMH: MEPBOOOpa3Has, ONpeAEHEHHBIH HHTErpall, HaXOJUTh
epBOOOpa3HbIe 3JEMEHTApHbIX (YHKIMM M BBIYMCIATH HHTErpain mno ¢opmyne HproToHa-
JleiiOnuma;

HaXOJUTh IUJIOAAN MIIOCKUX (GUTYp U 0OBEMBI TEN C MOMOIILIO0 HHTETpaia;

MMETh NIPEJICTAaBICHHE O MaTEeMaTUYECKOM MOJEIMPOBAHMM Ha IIPUMEPE COCTABJICHUS
g depeHInanbHbIX YpaBHEHHUIH;

peumarh MNpPUKIAJHbIE 3aJaud, B TOM YHCIE COLMATbHO-3KOHOMUYECKOIO U (PU3UYECKOTO
XapakTepa, CpeICTBAMUA MaTEMaTHIECKOTO aHAJIN3a.
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