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HOACHUTEJIBHAA 3AIINCKA

VYuebHblii Kypc «Anredpa M Hayajla MaTeMaTHUECKOTO aHANIM3a» SBISETCS OIHUM U3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OOIIero 0oO0pa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOPOHBI, OH 00€CIEUYNBACT HHCTPYMEHTAIIbHYIO 0a3y JJIsl U3yYSHUS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C Ipyroil CTOpoHbI, GOPMHUPYET JIOTHUYECKOE M aOCTPAKTHOE MBIIIJICHNE 00YJatOIIIXCs
Ha YypPOBHE, HEOOXOAMMOM Uil OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH W JAPYI'MX IHCUMIUIMH. B paMkax naHHOro ydeOHOro Kypca oOydaromuecs
OBJIAZICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpMYIHpYeT CBOHU
JOCTHXKEHHS B MaTeMaTudeckoi opme.

VY4eOHbIil Kypc anreOpsl M Hayall MaTeMaTHYECKOTO aHallM3a 3aKJaJbIBa€T OCHOBY JUIS
YCIICHMIHOT'O OBJIAACHHA 3aKOHAMU (1)I/ISI/IKI/I, XNUMHH, 6I/IOJ'IOFI/II/I, IIOHUMAaHUus OCHOBHBIX TeHI[eHIH/If/'I
Pa3sBUTHUA SKOHOMHUKH U 06HI€CTB€HHOI7[ JKHU3HH, MO3BOJIACT OPHUCHTUPOBATHECA B COBPEMCHHBIX
HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJB30BaTh UX IS JalbHEHIIEro
O6pa3OBaHI/I$I U B HOBCGI[HGBHOﬁ ku3HU. B TO Xe BpEMs OBJIAZICHUC a6CTpaKTHI>IMI/I " JJOTUYCCKHU
CTPOTrMMHU KOHCTPYKIUAMU anre6pm N MaTEMATUYCCKOTO aHalIM3a pa3BUBACT YMCHUC HAXOOHUTH
3aKOHOMCPHOCTH, 000CHOBBIBATh HCTUHHOCTDB, IOKAa3bIBATh YTBCPKACHUSA C IOMOIIBIO MHAYKIIUN
U paccyXJaTh NeAyKTUBHO, MCIOJIb30BaTh 0000IIEHHE U KOHKPETU3alMI0, adCTparupoBaHUuE U
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILICHUE.

B xoxe u3ydenus ydyeOHOro kypca «AnreOpa M Hayala MaTeMaTHYECKOTO aHaIu3a»
00ydJaromrecs: MOJIy4aloT HOBBIA OIBIT PEIICHUS TPHUKIATHBIX 33134, CaMOCTOSITEIHHOTO
MOCTPOCHHUSI MAaTeMaTHYECKUX MOJEJeH pealbHbIX CUTYyallud, WHTEPIPETAMH IT0JTyYCHHBIX
pelIeHnH, 3HAKOMSTCS ¢ MPUMepaMi MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B NMPHPOAE, HAyKe H
HCKYCCTBE, C BBIJAIOUIMMUCS MaTEMaTHYECKUMH OTKPBITHAMH U MX aBTOPAMHU.

VYueOHBIIE Kypc 00nazaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM ITOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CIocoOCTBYIOMUK (HOPMUPOBAHHIO HAYIHOTO
MHUPOBO33pDEHHUS, TaKk M uepe3 CHeuupuKy y4eOHOH  JesTenbHOCTH, TpeOyromen
IPOJIOJDKUTETIPHOM — KOHIIGHTPAllMM  BHUMAHUS, CAaMOCTOSATENBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 3a MOJYYCHHBIH Pe3ysbTaT.

B ocHoBe meronuku oOydeHus anrebpe M HadajaM MaTeMaTHYEeCKOTO aHAIN3a JIEKHUT
NeATeTbHOCTHBIA NPUHIUI 00y4eHUs.

B cTpykType yuebHOTro Kypca «Anredpa 1 Hayaina MaTeMaTHYECKOTO aHAIN3a» BbIICIICHBI
CIIYIOLINE CO/ePKATEIbHO-METOIMUECKre JTUHUU: «Yncna u BbUUCHeHus», «DyHKIHH |
rpagukn», «YpaBHEHHS U HEpaBeHCTBa», «Hayana maremarndyeckoro aHanmsa», «MHOXKECTBa U
Jorukay. Bce 0oCHOBHBIE COEpKaTEIHHO-METOANYECKUE JIMHUH U3YJal0TCsl Ha TIPOTSHKEHUH JIBYX
JeT oOy4eHusl Ha ypOBHE CpeIHero oomero o0pa3oBaHus, €CTECTBEHHO JOTOJHSS APYT Apyra u
MOCTETIEHHO HACBINIAACh HOBBIMH TE€MaMu M paszaenaMu. JaHHBI y4eOHBIH Kypce SIBIISETCS
MHTErPaTUBHBIM, MOCKOJBbKY OOBEIMHIET B cede CoAep)KaHWe HECKOJIBKMX MaTeMaTHYECKUX
JIMCLUUIUIMH, TAKUX Kak anredpa, TPUTOHOMETPHsl, MaTeMaTHUECKHI aHaIN3, TEOPUS MHOXKECTB,
MaTeMaruyeckas Jioruka u apyrue. [lo mepe Toro kak oOydaromuecst oBiIaJeBaiOT Bc€ Ooiee
IIMPOKMM  MaTeMaTH4YecKMM amlmapatoM, Yy HHX IoOcJeloBaTelbHO (opMuUpyeTcs U
COBEpILEHCTBYETCS YMEHUE CTPOUTh MATEMAaTUYECKYI0 MOJIENb pPeaIbHOM CUTYyalluH, IPUMEHSTh
3HaHUS, TMOJyYeHHble MpPU M3Y4YeHUM Y4eOHOro Kypca, I PELIeHUS CaMOCTOSITEIbHO
copMyIMpPOBaHHON MaTEeMaTHUECKOM 3aauu, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeToAMUecKast TUHUS «Hucna 1 BBIYUCIICHUSD 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB HMCIIOJIb30BaHMsI ICHCTBUTEIBHBIX YUCEN, KOTOpPOE ObLIO HA4aTO Ha YpOBHE OCHOBHOTO



obmiero obpaszoBanus. Ha ypoBHe cpenHero obmiero oopazoBanusi 0co000€ BHUMAHUE YEISICTCS
(OpMUPOBAHHIO HABBIKOB PAIlMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIOMINX B ceOs HCIIOIb30BaHUE
pa3nuuHbIX GOpM 3amUCH 4YHCIa, YMEHHUE JelaTh MPUKUIKY, BBIIOJHITH NPUOIKEHHBIC
BBIUMCIICHUS], OLIEHUBATh YMCIIOBBIC BBIPAXKECHHUA, padOTaTh ¢ MAaTEeMAaTUYECKUMU KOHCTAHTaMH.
3HaKoMbIe 00YJArOIINMCSI MHOKECTBA HATYpPAJIbHBIX, IIEIIBIX, PAIIMOHATBHBIX U JICHCTBUTEIBHBIX
YHCeNT JOTMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXIOM H3 3THX MHOXECTB
paccMaTpUBAaIOTCSl CBOMCTBEHHBIC eMy Crenn(uYecKre 33Ja4d W ONEepaluu: JelieHHe Haredo,
OTIEPHPOBAHME OCTATKAMH HAa MHOKECTBE IIENBIX YHCEINl, 0COObIEe CBOWCTBA PAIMOHAIBHBIX U
UppaMOHAIEHBIX YHCET, apu(PMETUIECKHUE OTIEPAIINH, a TAK)KE U3BJICUCHHE KOPHS HATYpaIbHON
CTETIEHM HAa MHOXKECTBE KOMIUIEKCHBIX umcelsl. brmaromapsi mocienoBaTeinbHOMY pacIIUPEHUIO
Kpyra UCIOJb3yeMBIX YHCET W 3HAKOMCTBY C BO3MOKHOCTSMHU HMX MPHUMEHEHHsS IS pEeIIeHUs
pa3NMYHBIX 33729 OPMHUPYETCSI IPEICTABICHUE O €IMHCTBE MaTeMAaTUKN KaK HAyKH M €€ POJIH B
MIOCTPOCHUH MOJIETIEN peaslbHOTO MUPA, IIUPOKO UCIOJIB3YIOTCS 000011IeHNEe U KOHKPETH3allu 51.

JIluaus «YpaBHEHUS W HEPABEHCTBA» pEAM3YeTCs Ha MPOTSHKEHWH BCEro OOyYeHHUs Ha
YpOBHE cpemHero oOmero o0pa3oBaHMs, TIOCKOJIBKY B KaxaoM pasnene lIporpamMmer
MIPEIyCMOTPEHO PEIICHNE COOTBETCTBYIONIMX 3ahad. B pe3ynbraTe oOyJaromuecs: OBIaIeBalOT
pPa3IMYHBIMH  METOJIAMU  PEIICHUs PaIMOHAIBHBIX, HPPANMOHAIBHBIX, ITOKa3aTeIbHBIX,
norapuMUYECKUX U TPUTOHOMETPUUYECKUX yYpPaBHEHWH, HEPABEHCTB M CHCTEM, a TaKXe 3a/ad,
comepkamux mapamerpsl. [loydeHHbIE YMEHHUs IIUPOKO HCIOJB3YIOTCS TPU HCCIICTOBAHUN
(GYHKIUH C TTOMOIIBIO TPOU3BOTHON, TIPU PEIICHUN MPUKIATHBIX 3a/1a9 U 33]ad Ha HaXOXKICHUE
HanOOJIBIINX W HAMMEHBIINX 3HaUeHWH (yHKIMuU. [laHHaAs copepikaTeNbHas JMHUS BKIIOYAeT B
cedst Takke (OPMHUPOBAHME YMEHHH BBINOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
palOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKkKe BbIPAKEHUH,
coJlep’KalluX CTerneHu H Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro Marepuaina
MPOUCXOJUT  JajibHEHIee pa3BUTHE aNTOPUTMHUYECKOTO U aOCTPaKTHOTO  MBIILICHUS
oOyuaroniuxcs, GOpMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACcCYXJAEHUH, paOOThl ¢ CUMBOJILHBIMU
dbopmamu, mpecTaBICHHs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-mMeToanueckas JuHUs «DyHKIUU U TpaduK» TECHO NEperieTaeTcs ¢
JIPYTUMU JIMHUSIMHA Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMbICIIE 3aJ1a€T MOCJIeJOBATEILHOCTD
W3ydeHuss Marepuana. V3yueHue CTenmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (DYHKIUHN, UX CBOUCTB U rpaduKOB, UCIIONB30BaHUE QYHKIIUH AJIsl pEIIeHUS
3a/1a4 U3 IPYrux yuyeOHbIX MIPEIMETOB U pealbHON )KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM
aHAJIM30M, TaK U C PElICHHEeM YpaBHEHHM 1 HepaBeHCTB. [Ipu 3ToM GoJbIIOoe BHUMAaHUE Y IesSIeTCs
(hopMHUPOBAHHIO YMEHHUSA BbIpaxaTh (POpMyliaMu 3aBUCUMOCTHU MEXKIY Pa3IMUHbIMU BETUYHMHAMU,
UCCIIEeI0BATh MOJY4YEeHHbIE (YHKIHMH, CTPOUTH MX Trpaduku. Marepuan 3TOH coJlep>KaTelnbHON
JUHUY HalleJICH Ha Pa3BUTHE YMEHUI U HABBIKOB, O3BOJISIOIINX BHIPAKATh 3aBUCUMOCTH MEXIY
BETMYMHAMHU B pa3Nu4yHON (popme: aHamuTHUECKOl, rpadudeckoil u cioBecHol. Ero mzyuenue
CMOCOOCTBYET PA3BUTUIO AJITOPUTMHMUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K OO0OOIIEHHI0 U
KOHKPETHU3alliH, UCTIOIb30BAHHUIO aHATIOTHil.

CopepxarenpHas nuHusl «Havama mareMaTnyeckoro aHain3ay MO3BOJSET CYIIECTBEHHO
pacIIUpuTh KPyr Kak MaTeMaTUYECKUX, TaK M MPUKIAAHBIX 33734, JOCTYMHBIX 00yJaromInMcs,
TaK KaK Y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpaUKH CIOXKHBIX (YHKIIHHA, OTIPEAETATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYEHUS, BBIYUCIATh MJIOMAAu GUryp u o0bEMBI TEN, HAXOIUTh
CKOPOCTH U YCKOpEHHUs TpoleccoB. JlaHHas cojepkaTenbHas JMHUAS OTKPHIBAET HOBBIC



BO3MOYHOCTH IMOCTPOCHUS MAaTEMaTHIECKUX MOJICIICH pealIbHBIX CHUTYAIIHi, T03BOJISIET HAXOUTh
HaWTydIllee PEIICHWE B NPUKIAJAHBIX, B TOM YHUCJIE COLMATBHO-IKOHOMHUYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAaMH MaTE€MaTHUYECKOTO aHAIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOpMaTbHO-JIOTUYECKOTO M KPEaTUBHOTO MBINUICHUS, (DOPMHUPOBAHHIO YMEHUN pACIO3HABATH
MPOSIBIICHUST 3aKOHOB MAaTEMAaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs: y3HarT O
BBIJIAFOIINUXCSI PE3YyNIbTaTax, MOJYYCHHBIX B XOJC Pa3BUTHS MAaTEMaTUKHA KaK HaykKd, U 00 HX
aBTOpax.

ConepxatenpHO-MEeTOAMYECKass JHHUS «MHOXKECTBA M JIOTHKA» BKIIOYaeT B ceOs
AJIEMEHTHI TEOPHUM MHOXKECTB M MATeMaTHYeCKOW JIOTHKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEJICTABJICHHUS] TIPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMAaTHKH W TpeIyIaraioT HanmOoliee
VHUBEPCATBHBIA S3bIK, OOBEIUHSIONIUN BCE paslellbl MaTeMaTHKd W € TPHIIOKEHUH, OHH
CBSI3BIBAIOT Pa3HbIC MATEMATHICCKHE IUCIIUTUTHHBI ¥ MX TIPHJIOKEHUS B euHOEe 1enoe. [loaTomy
BAKHO JIaTh BO3MOXXHOCTh OOy4aromeMycss IMOHUMAaTh TEOPETHUKO-MHOXKECTBECHHBINH SI3BIK
COBPEMEHHOU MaTEeMaTHUKH U UCTIOJIL30BATh €0 JUTSI BEIPAKEHUS CBOUX MBICIICH. J[pyriuM BaXKHBIM
MPU3HAKOM MAaTEeMAaTHKH KaK HayKH CIIeyeT TMPU3HATh CBOWCTBEHHYIO €H CTpOTOCTh
000CHOBaHHH U CJIEIOBAHNE ONPEICIEHHBIM MTPABHIIAM ITOCTPOCHHS I0KAa3aTeIbCTB. 3HAKOMCTBO
C JJIEMCHTAaMH MaTeMaTHUYECKON JIOTUKHA CIIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00yJaromuxcs, MO3BOJISIET UM CTPOHWTH CBOW PACCYKICHHS Ha OCHOBE JIOTUYECKHUX MPaBHII,
(hopMHpYyET HABBIKK KPUTHIECKOTO MBIILICHUS.

B yueOHOM Kypce «AnreOpa 1 Hauaia MaTeMaTHYeCKOTO aHaN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJCITUPOBAHUs, KOTOpPBhIE IPHU3BaHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB IIOCTPOCHUST MOJICNICH pealTbHBIX CUTYAIlMi, UCCIIEAOBAHUS STHX MOJIENICH C TIOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOTO aHalW3a, WHTEPIPETAIMU IOJy4CHHBIX Pe3yJIbTaToB.
Takue 3amaHus BIUICTEHBI B KaXABIM W3 pa3feioB MPOTPaMMBI, MOCKOJBKY BECh MaTepHall
y4eOHOTO Kypca IIUPOKO HWCHOJB3YeTCs IS PEIleHUs NMPHUKIAJHBIX 3amad. [Ipu pemeHun
peabHBIX MPAKTHYECKUX 33129 00yJaIOIIHecs pa3BUBAIOT HAOII0IaTeIbHOCTh, YMCHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BATh aHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlestenbHOCTh 1O (OPMHUPOBAHHIO HABBIKOB PEIICHUS MPUKIAJHBIX 33734
OpraHu3yercsi B TIpOIIECCE M3YYEHHUs BCEX TeM y4eOHOro Kypca «Ajredpa ¥ Hadvaia
MaTEeMaTUYECKOTO aHaIH3ay.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havajaa MaTeMaTH4ecKOro aHajIi3a» OTBOIUTCS
272 qaca: B 10 kimacce — 136 yacoB (4 yaca B Hezen0), B 11 kiracce — 136 yacoB (4 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanuoHanbHble M HMppalMoOHANIbHBIE yucia. Apudmernyeckue
OIEpalMM C JECHCTBUTEIBHBIMU 4YHCIaMU. MOIyib IEHCTBUTEIBHOIO YHUCIA U €ro CBOMCTBA.
[IpuOmmkE€HHbIE BBIUMCICHMS, IpaBUIa OKPYTJIEHMs, MPUKHUIKA U OLEHKa pe3yJabTaTa
BBIUHCIICHU.

Crenens ¢ nensiM nokasareneM. bunom Herotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENBHBIX YNCEN JUIsl pEIIeHNs TPAKTUUECKUX 3a/1a4 U IPECTaBICHUS IaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JAEWCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEIICHUSI LENbIX U JPOOHO-pallMOHATBHBIX YPaBHEHUN U HEPAaBEHCTB.
MHorouneHsl OT OJJHOU NepeMeHHOH. JleneHne MHOTrowIeHa HAa MHOTOWIEH ¢ ocTaTkoM. Teopema
be3y. MHorounens ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBRIPAKEHHH, COIEPIKAIINX CTETIEHU U KOPHU.

Hppaunonanbusie ypaBHeHUA. OCHOBHBIE METO/IbI PEILICHUS HPPALIMOHAJIBHBIX YPABHEHMIA.

[TokazarenbHble ypaBHeHUA. OCHOBHbBIE METO/Ibl PELIECHNUS IT0KA3aTEIbHbIX YPABHEHHI.

[IpeoOpas3oBanue BhIpaKEHUH, COAEPIKALIUX JOTapu(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YpaBHEHUU.

OcHoBHble TpUroHoMerpuueckue Qopmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyYeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHHH.
Onpenenurens MaTpulbl 2X2, €ro I€OMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIIEHHE €TO
3HAYEHMs], IPUMEHEHUE ONPEAEIIUTENS AJI PELICHUs] CUCTEMbI JIMHEWHBIX ypaBHeHU. Peuienue
MPUKIIAJHBIX 3a/1a4 C MOMOILBK CUCTEMBbI JIMHEWHBIX ypaBHEeHU. VccienoBanue nocTpoeHHOU
MOJEIH C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEIEH.

[locTpoeHre MaTeMaTH4ECKMX MOJENEH pPEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [I[puMeHeHNe ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3aJa4 U 3a7a4
U3 Pa3JInYHbIX 00JIaCTe! HAYKU U pealbHON JKHU3HU.

DyHKUUH U TPaPUKU

OyHKIms, crnocoObl 3amaHus (QyHkuH. B3anmMuo obpatnble ¢(yHkuuu. Kommozurms
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHble Ipeodpa3zoBaHus rparuKkoB QYHKIHUI.



OO6nacte ompeneneHuss 1 MHOXKeCTBO 3HaueHn ¢yHkuuu. Hymu yakmun. [Tpomexyrku
3HakonocTostHCcTBA. UETHhie M HeuéTHhle QyHKIUH. [lepuogmueckue ¢GyHkiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIUHU HA TPOMEKYTKE.

JIuneliHas1, KBaJpaTUYHas U QpoOHO-TMHEHHAs GYHKIUU. DIEMEHTapHOE HCCIIeIOBaHNE U
MOCTPOCHUE UX TPaAPUKOB.

Crenennasi QyHKIMS C HAaTypaJbHBIM M II€TBIM ToKaszatenem. EE cpoiicTBa U rpaduk.
CaoiictBa U rpaduK KOpHA N-OH CTemeHW Kak (PYHKIMHM OOpaTHOW CTENEHU C HATypaTbHBIM
[I0Ka3aTeJIeM.

[lokazarenpHas u norapupmuyeckas pyHKINU, UX CBOWCTBA U rpaduku. Vcnosib3oBanue
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICICEHUE TPUTOHOMETPUUYECKUX (YHKIIHM
YHCIIOBOTO apryMeHTa.

OyHKIMOHAJIbHBIE 3aBUCIMOCTH B peaJIbHBIX MpoIleccax U ABJICHUSAX. [ papuku peasbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

ITocieqoBaTenbHOCTH, CIIOCOORI 3aaHUs MTOCIe0BaTEILHOCTEH. MeTo ] MaTeMaTHYECKOMI
UHAYKIUA. MOHOTOHHBIE M OTpaHMYEHHBbIE MOCJeN0BaTeNbHOCTU. McTopusi BO3HHKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO yOBIBarOIIEW IeOMETpUUECKON MPOTrpPEeCcCUU.
JIuHEeWHBII M SKCHOHEHUUAIbHBIM pocT. Ywucino e. Dopmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepriBabie hyHKIIMN U BX cBO#CcTBA. TOUkM pa3pbiBa. ACUMIITOTHI TPaUKOB PYHKITHH.
CpoiicTBa (hyHKIIMIA HEMPEPBHIBHBIX HA OTpPe3Ke. MeTOoI MHTEPBAJIOB ISl PEIICHUS HEPaBEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 7151 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesenre, reoMeTpUYecKuil u pu3nuecKui
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoHbIe rieMeHTapHbIX QyHKIUN. [[pon3BoAHAS CyMMBI, IPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepalry HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Dinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEabHbIX MPOLECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYTHX Y4eOHBIX IPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbuble u 1menble yucna. [IpuMeHeHWe MPHU3HAKOB JAEIMMOCTH LETBIX 4YHCEl,
HaumOompIMii o0muii aenutens (nanee — HOJl) u naumensinee obmee kpatHoe (panee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa 1 penienus 3a/1a4 B MebIX YMCiax.

KommnekcHpie uuncma. AnreOpandeckass W TpUTOHOMETpUueckas (OpMBlI 3amucu
KOMIIJIEKCHOTO Yucia. ApudMeTHIeCKHe Oonepaluu ¢ KOMIUIEKCHBIMU dnuciamu. M3o0paxkeHue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3



KOMIUIEKCHOTO 4uuncna. [IprMeHeHHe KOMIUJIEKCHBIX YHCeN JUIS peHIeHus (u3nyeckux u
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YpaBHEHUI 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYCCKHX YPAaBHCHHH C IMOMOIIBI0 TPUTOHOMETPHUUICCKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/bI PELICHUSI CUCTEM U COBOKYITHOCTEHN pallMOHAIIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUI0 MaTEeMaTHYECKUX 3ajad U
3aa4 M3 pazlMYHbIX oOJacTel HAyKd W peajbHOW JKU3HM, HWHTEPHpETanus MOJy4EeHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosunmu ¢yHkumii. ['eomerpuueckue oOpas3sl ypaBHEHUN M HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckue meTo bl pelieHUs ypaBHEHUH U HepaBeHCTB. [ 'paduueckre MeToAbl pelieHus
3a/1a4 ¢ mapamMeTpaMH.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIETOBAHUS TPOIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajim3a

[IpuMeHeHre POU3BOAHON K UCCIAEAOBAHUIO QYHKIIMNA HA MOHOTOHHOCThH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/ayax, JAJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMysaol WU
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpa3HbIle 37eMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

Nurerpan. I'eomerpruuecknii cMbICiI UHTErpasia. Beluuciaenue onpenenéHHoro UHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpaga i HAXO0XACHUS IUIOMAACH IUIOCKUX (uryp u 00bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenunii auddepeHuanbHbpIX ypaBHeHH. MareMaTndeckoe MOJeTupOBaHNe
pEaIbHBIX MPOLIECCOB C MOMOIIBIO AU PepeHINATbHBIX YPaBHEHHI.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh  TPAKIAHCKON MMO3WUIMU  OOYYArOIIEerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIIecTBa, MPEACTABICHHE O MaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, NpPOIEAYyp T'PaKIAHCKOTO OO0IIecTBa
(BBIOOPHBI, OMPOCHI U JPYTrO€), YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMH MHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUMCKOMN TPa’kJaHCKON MACHTUYHOCTH, YBAXKEHMSI K IIPOLLIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB U POCCUUCKONW MATEeMaTUYECKOW IIKOJbI, WCIOJb30BAHHE ITUX JIOCTHKCHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTHKEHU HAyKd M JEATEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyXJCHUN, BOCIPUUMYHBOCTH K MATEeMAaTUYECKUM AacleKTaMm
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHAITh MAaTEeMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKHM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryispHas (u3nueckas akTUBHOCTS),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JIIOOUS, HUHTEPEC K Pa3Iu4HbIM cdepam
npodeccuoHAbHOM NEeATENbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW W €€ MPUIIOKEHUSIMHU, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHU U
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh JKOJIOTHYECKOW KYIbTYphl, MOHUMAHUE BIHUSHUSA COLHUATIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa SKOJOTUYECKUX MPoOIeM, OpUeHTAIIHS Ha TPUMEHEHNE MaTeMaTHIEeCKUX
3HAHMI 715 pelIeHUs 3a7a4 B 00J1aCTH OKpY>Karolel cpe/ibl, MIIaHUPOBAHKE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYXKAIOLIEN CPEbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOM ACATEIBHOCTH, TANlOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIUU,
OBJIAJICHUE SA3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIBTYPOU KAaK CPEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U MCCIIEI0BATEIbCKYIO ACATENbHOCTh HHINBUAYAIBHO U

B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHBLIC TPU3HAKHU MATCMATHYCCKUX 06T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUAMHU, (QOPMYIUpPOBATH OINpEeAENeHUs TMOHATUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh W TMPEoOpa3oBHIBATH CYKICHHS: YTBEPIUTENIbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6II_[I/IG, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3U W IIPOTUBOPCUUA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeaiaraTtb KPpUTCPpUHN JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3daKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIILHO I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (TIPSMBbIE U OT
MPOTUBHOTO), BBICTPAWBaTh aPryMEHTAlUIO, NPHUBOJUTH TMPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIIOCO0 penieHus yaeOHOH 3a1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASMMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMNPOCHL, (DUKCHpYIOIIME MPOTUBOpEUYUE, MpobOiIeMy, YCTaHAaBIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHS, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXly 00bEeKTaMu, SBJICHHUIMH, TPOLIECCaMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE MPOIIEcca, a TAKKE BBIIBUTATH MPEINOJIIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH IeUIIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOIPOC U IS
pelIeHus 3a1a4H;

BBHIOMpaTh HMH(OpPMAIMIO W3 HCTOYHMKOB pAa3IMYHBIX THUIOB, aHAJIM3UPOBATh,
CUCTeMATU3UpPOBaTh W HMHTEPIPETUPOBATH HHOOPMALMIO PA3NIUYHBIX BUIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEJCTABIATH €€ B pa3IMYHBIX (POpPMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK MO CaMOCTOATENBHO  C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

KomMmyHukaTnBHBIe YHUBepcalbHbIe yueOHbIe el CTBUS

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HI/IPOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO0 TOYKY 3pPCHHA B YCTHBIX WU IHCbMCHHBIX
TCKCTaXx, JaBaTh [IOACHCHUS 110 X0y PCIICHHUA 3a/la4i, KOMMCHTUPOBATH HOHy‘IeHHI)If/'I PE3YIbTAT,

B XoJie OOCYXKIEeHMs 3a7aBaTh BOINPOCHI IO CYLIECTBY OOCYXJ1aeMOMl TeMbl, HMpPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBAThb HMACH, HALCJICHHBLIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jHuue U CXOJCTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIaCcHsl, CBOU BO3PAKECHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUIEHUS C YUETOM 3aJa4 MPE3eHTALMU U 0COOCHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHble yHUBEpcalbHbIE YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pEUIEHHUS 3aJayd, BBIOMpATh CIOCOO pEeleHHs C Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUAHTHI PEIICHUH ¢ y4ETOM HOBOM MHGPOPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, HX pe3yabTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOLIeCCca U pe3ysibTaTa pelleHusl MaTeMaTHYeCKO! 3a1auu;

IPEIBUAETh TPYJHOCTH, KOTOpbI€ MOTI'YT BO3HHMKHYTh IPH PEIICHUH 3a/a4d, BHOCHUThb
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3y/IbTaTa LIEJIN U YCIOBUAM, OOBACHATh NPUUMHBI JOCTHXKEHUS
WIA HEJNOCTWKEHMsI pe3yJabTaTOB JEATENbHOCTH, HAaXOAUTh OHIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHMMAaTh U UCIMOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M MHIMBUAYaJIbHOW pabOThI IpU
pemieHUMH y4yeOHBIX 3ajay, HPUHUMATh 1€JIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM palOThl, pacmpeneniartb BUIbl padOT, JOroBapUBaThCs, O0OCYKIAaTh
IpoLECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyxIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
LITYPMBbI» U UHBIE), BBIMOIHATH CBOIO YaCTh paOOTHI U KOOPAWHUPOBATH CBOU ICHCTBHSI C IPYTUMU
YjieHaMM KOMAaH[Ibl, OIICHHBAaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMYJIMPOBAHHBIM Y4aCTHUKAMH B3aUMOJICHCTBUS.



HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 ki1acce oOydaromuiicsi MOJYYUT CIEAYIOIIME TMPEAMETHBIC
pe3ybTaThl IO OTAENBHBIM TeMaM paloueil mporpaMMbl y4eOHOTO Kypca «AnreOpa u Havyaia
MaTeMaTHYECKOrO aHAIU3a»:

Yuciia ¥ BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: PAMOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIYECKast
IpoOb, TPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOYKECTBA PAIMOHAIBHBIX M JICHCTBUTEIBHBIX
qucesl, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciiei
3HaHUM U PEATbHOM JKU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUUCIICHUS, NPaBUJIa OKPYIJICHHS, MPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTEMEHb C IIEJIbIM IOKa3aTelIeM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JJIs pELIeHMs MPaKTUYECKUX 3a/ad U
MIpE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBAThH MOHATHEM: apUPMETUUECKUI KOPEHb HAaTypalbHOU CTENEHU;

CBOOOJHO ONEpPUPOBAThH MOHATHEM: CTENEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATHSAMU: JOrapudM dYHcia, AECATUYHBIE U HATypaJlbHbIE
JorapuQmsl;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHUCIIOBOTO
apryMeHTa;

OTIEpUPOBATH NOHATHAMHU: aPKCUHYC, ADKKOCHHYC M ApPKTaHI'€HC YUCJIOBOTO APryMEHTA.

YpaBHeHUs] M HEPABEHCTBA:

cBOOOJIHO ONIEPUPOBATH MOHATUAMU: TOXKJIECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIICICTBUS, PABHOCWIBHBIC HEPABEHCTBA,;

IPUMEHATh PA3IMYHbIE METOJbl PELICHHs] PALMOHAIBHBIX M JPOOHO-PALMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUs] HEPABECHCTB;

CcBOOOJIHO ONEpUPOBATh MOHATHSAMM: MHOTOYJIEH OT OJHOM MEPEeMEHHOW, MHOIOWIEH C
LeJIBIMU K03(h(hUIIMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHSTh JA€JICHNE MHOTOYWIEHA HA MHOTOYJIEH
¢ ocTaTkoM, TeopeMy besy u Teopemy Buera miis pemenus 3anad;

CBOOOJTHO ONEpUpOBaTh MOHATUAMU: CUCTEMa JIMHEHHBIX YpaBHEHHWH, MarTpuua,
ONpENCIUTENb MaTpULBI 2 X 2 KW €ero IeOMETPUYECKUH CMBICH, MCIOJIb30BaTh CBOMCTBA
ONpenenuTeNs 2 X 2 Ui BBIYMCIEHUS €r0 3HAYEHMs], IPUMEHATh ONPEACIUTENN U PELICHUS
CUCTEMbI JIMHEWHBIX YPaBHEHUH, MOJEIHUPOBATh PEAIBHBIE CUTYyallUM C IIOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpull H
ONpENCIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YJIbTAaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMU AJIs TpeoOpa30BaHMsl BEIPAKEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHUsl  YHUCIOBBIX  BBIPDAKEHHMM, COJAEpXKAIIMX CTENEHH C
palMOHAIbHBIM [TOKA3aTEJIEM;

UCIOJb30BaTh  CBOMCcTBa  JjorapupmoB Il  MpeoOpazoBaHHs  JIOrapu(PMUUIECKUX
BBIPAKEHUH;

CBOOOJTHO  OMNEepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh MX PELICHUs C MOMOILIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYLIECTBIISAS IPOBEPKY KOPHEH;



NPUMEHSATH  OCHOBHBIE  TpUTOHOMETpuuyeckne Gopmynbl ansd  mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKEHUI;

cBOOOJTHO OIEpPHPOBATH MOHATHEM: TPHUTOHOMETPHUYECKOE YypPaBHEHUE, IPHUMEHSTh
HE00X0AMMBbIE (POPMYIIBI IS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHUIA,

MOJICIMPOBATh pEATbHbIC CHUTyallMM Ha SI3bIKE aireOpbl, COCTaBJISATh BBIPAKCHUS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCIOBUIO 3a/1a4yd, KCCIENOBAaTh IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHMEM allliapara ajareOpsl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEpUPOBATH MOHATUAMHU: (YHKIUS, CIIOCOOBI 3aqaHus (PyHKIHMH, B3aUMHO
oOparHble (QYHKIMH, KOMIO3UIMS (YyHKUWH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpa3oBaHusl rpa@UKOB PYHKIUI;

CBOOOJTHO OTEPUPOBATh MOHATUSMHU: OOJIACTH OMPENCNCHUSI M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CcBOOOJTHO OTIEPHPOBATH TOHSATHAMH: YETHBIE W HEUETHBIE (DYHKIMH, TEPUOTUYECKUE
GyHKIMU, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNEe (YHKIINU Ha TPOMEKYTKE;

cBOOOJTHO OTEPHPOBATH TMOHATHSIMHU: CTENEHHAas (YHKIUS C HATYPaJbHBIM M IIEIBIM
nokaszatenieM, rpaduk creneHHON (YHKIIMU C HATYpalIbHBIM U IENBIM TIOKa3aTelieM, Tpaduk
KOPHS N-0¥ CTeTeH! KaK (QYHKIIMH 0OpaTHOM CTENEeHU C HaTypaJbHBIM TIOKa3aTeleM;

OTIEPHPOBATh TOHSATHAMH: JIMHEWHAas, KBaJIpaTUYHAs M JPOOHO-JIWHEWHas (yHKIIUH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIE0BAHUE U TIOCTPOCHHE MX TPa(UKOB;

CcBOOOJIHO ONEpHpOBATh MOHATUAMM: MOKa3aTelbHas M Jorapupmuueckas GyHKIUH, UX
CBOMCTBA U I'pauKu, UCIOJIb30BaTh UX I'paMKH JUI PELICHUs ypPaBHEHUH;

CcBOOOJIHO ONEpUPOBaTh MOHATUSAMU: TPUTOHOMETPHUUECKAsl OKPYXHOCTb, OIpENesIEeHHE
TPUTOHOMETPUUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipauku (QyHKUMHA [JIs1 UCCIENOBaHMS IPOLIECCOB M 3aBUCUMOCTEH NpHU
pellIeHNH 3ajad U3 JPYruX y4eOHbIX NPEAMETOB M peajlbHOW >KM3HM, BbIpakaTh (OpMyliaMu
3aBHCHUMOCTHU MEXy BEJIMUNHAMY;

Hayana MmaTeMaTH4ecKoOro aHajamn3a:

CcBOOOJIHO OIEpPUPOBATH MOHATUAMU: apupMeTHdecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO YOBbIBaIOIIasi FEOMETPHUECKasl IPOrPECcCHs, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJb30BATh IPOrPECCUH JUIs PELICHHsI peaibHbIX 334 PUKIAJHOIO XapaKTepa;

cBOOOJITHO  ONEpUpOBaTh  HOHATUAMM:  IOCJIEAOBATEIBHOCTh, CHOCOOBI  3a/laHUS
II0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE M OIpaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, IOHUMATh OCHOBBI
3apOXK/IEHUS] MATEMaTUYECKOI'0 aHAJIN3a KaK aHainu3a OECKOHEYHO MallbIX;

cBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa Ipaduka
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

CcBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHMS, HENpephlBHAs Ha OTpe3Ke, MPUMEHSThH
CBOICTBA HETIPEPBIBHBIX (DYHKIMH U1 peLIeHns 3a1a4;

CBOOOJTHO ONepUpoBaTh MOHATUAMHU: TNepBas W BTOpass MPOU3BOJHBIE (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATH TPOU3BOIHBIE CYMMBbI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUH JABYX (DYHKIUH,
3HATh MPOU3BO/IHbIE AIIEMEHTAPHBIX (DYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKHI U (PU3UUECKUI CMBICT IPOU3BOIHON JJIS peIlIeHUs 3a/1a4.

MHoKecTBAa M JIOTHKA:



cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN alIapar JJIs ONMCaHUs pPeaJbHbIX IIPOLECCOB U
SIBIICHUM, TIPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMEpUPOBaTh MOHATHAMU: OMpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOIMCTBO MAaTeMaTH4YEeCKOro OObBEKTa, JI0Ka3aTelNbCTBO, PABHOCUJIbHBIE YpPAaBHEHUA W
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ki1acce oOydaromuiicsi MOMYYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl TI0 OTACIBHBIM TeMaM paloueil mporpaMMbl y4eOHOTO Kypca «AnreOpa u Havdana
MaTE€MaTHYECKOTO aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OINEpPUPOBaTh MOHATHSAMHU: HATypaJIbHOE M 1LIEJ0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LEJbIX YHMCEJl, UCIOJIB30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ u HOK
HaTypaJbHBIX YUCEN IS PEIICHMS 3a]1a4, IPUMEHATh aroput™ EBKknnaa;

CBOOOHO ONEPUPOBATH MOHATHEM OCTAaTKA [0 MOJIYJI0, 3alIMChIBAaTh HATypaJIbHbIE YUCIIA B
Pa3INYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHNUS,

CBOOOJHO OMEpPUPOBATh MOHATHUSIMU: KOMIUIEKCHOE YHCIIO U MHOYKECTBO KOMITJIEKCHBIX
qucesl, MPeJICTaBIsATh KOMIUIEKCHBIE YHCIia B anreOpanyeckoil 1 TpUroHOMETpHUUecKoil dopme,
BBITIOJIHATH apu(PMeTHyYecKue onepamnuy ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA!

CBOOOJHO  OMNEpUpOBaTh  MOHATUSIMHM:  HpPpAllMOHAIbHBIE,  [OKa3aTelbHblE U
Jorapu(pMUUecKre HEpaBeHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIbIO0 PABHOCUIIBHBIX MIEPEXO0JIOB;

OCYILECTBIISATh OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OIEpUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, INPUMEHATh
Heo0XxoAuMble (OPMYIIbI [T PELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOOJIHO ONEPHUPOBAThH MOHATUSAMU: CUCTEMA U COBOKYITHOCTb YPaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PELICHUS] CUCTEMBI U COBOKYITHOCTEH
palMOHANBHBIX, HPPALMOHAIBHBIX, II0KA3aTEJbHBIX M JIOTApUPMHUUYECKMX ypaBHEHUH U
HEPABCHCTB;

pelaTh palUOHalbHblE, HUpPpalMOHAIbHBIC, IOKa3aTelbHbIE, JorapuMUUeckue |
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOLYJIN U IIapaMeTpBbI;

IIPUMEHATH I'pauecKue METOAbI I PeLeHHs] YpaBHEHUI 1 HEPAaBEHCTB, a TaKXkKe 3a7ay
C IapaMeTpaMHy;

MOJICIUPOBATh pEalbHbIE CUTYyallUM Ha S3bIKE airedpbl, COCTaBJIATh BbIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI T10 YCIIOBHIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE MOACIU
C MCIIOJIb30BaHHUEM armapara ajireOpbl, HHTEpIPETUPOBATh NOJIYYEHHBINH Pe3ysbTaT.

DOyHKUUH U TPapuUKU:

CTPOUTH TpagUKH KOMMIO3ZULUHN (PYHKIMH C IMOMOIIBIO 3JIEMEHTAPHOI'0 HMCCIEIOBAHUS U
CBOMCTB KOMIIO3UIIMHU JBYX (PYHKIIHIA;

CTPOMTh TeOMeTpHUeCcKre 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM MIIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPpApUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

MPUMEHATh PYHKIMM [T MOJCTMPOBAHUS U UCCIIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havasa maTeMaTH4eCKOIo aHAJIM3a:

UCIOJb30BaTh MPOU3BOJAHYIO [UId HMCCIEIOBaHMS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0JUTh HanOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HENPEPhIBHON Ha OTPE3KE;



WCIOJIb30BATh MPOU3BOJAHYIO ISl HAXOXKICHHS HAWIYYIIETO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJE COIUAITBHO-DKOHOMUYECKHX, 3aJauax, JJs ONpEeAeNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIOH UITU TPaPUKOM;

CBOOOJHO OTIEPUPOBATH MOHSATHAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPaA, HAXOIUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATH WHTETpan mo ¢opmyine HproToHa-
Jeitbuumna;

HAaXOJHTh IUIOMAIH IJIOCKUX (UTYP U 00BEMBI TEN C TTIOMOIILIO HHTETPAJIA;

MMETh TIPEJICTABICHHE O MATEMAaTHYECKOM MOJICIIMPOBAHUH HA TMPHUMEPE COCTABIICHUS
mudhepeHInaTbHBIX YPABHCHHIA,

penaTth MPUKIAJIHBIE 33/1a49¥, B TOM YHCIE COIHATLHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeICTBAMHA MaTEeMaTHIEeCKOTO aHAIN3A.
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