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IHHOACHUTEJIBHAA 3AIIUCKA

VYueOHbIll Kypc «Anredpa W Hadajga MaTEeMaTHYECKOTO aHAIW3a» SBIACTCS OJHHM U3
Han0oJiee 3HAYUMBIX B IMPOTPaMMe CPETHEro o0IIero o0pa3oBaHus, MOCKOJIbKY, C OJTHONH CTOPOHHI,
OH o0ecreunBaeT HHCTPYMEHTAIbHYIO 0a3y JJI U3y4EHUs! BCEX €CTECTBEHHO-HAYyYHBIX KYPCOB, a C
JIPYTOi CTOPOHBI, (POPMHUPYET JIOTUUECKOE M a0CTPAKTHOE MBIIIUICHHE OOYyJaronIuXcs Ha YpPOBHE,
HEe0OXOIMMOM JI1 OCBOEHHSI MH(OPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYIHX
IUCHUIUIMH. B pamkax naHHOro y4eOHOro Kypca oOydaromiuecsi OBIJIaJI€BAIOT YHHBEpPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKu, KoTopas (OpMYyIHpYeT CBOM JIOCTHXKEHUS B MaTeMaTHYEeCKOU
dhopwme.

VY4eOHblii Kypc anreOpbl M Hayal MaTeMaTHYeCKOro aHalu3a 3aKJaJblBaeT OCHOBY IUIA
YCHEIIHOTO OBJIAJICHUS] 3aKOHAMU (PU3UKH, XUMUHU, OMOJIOTHH, ITOHUMAHUSI OCHOBHBIX TE€HIEHIUI
pa3BUTHA SKOHOMHUKH U OOILECTBEHHOW >KU3HH, IMO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX
HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJB30BaTh MX JMJs JajbHEHIIero
o0Opa3oBaHMs ¥ B MOBCEIHEBHOI XM3HU. B TO e BpeMs oBlajieHHE aOCTPAaKTHBIMU U JIOTHUECKU
CTPOTUMH KOHCTPYKIMSIMH anredpbl ¥ MaTeMaTHUYECKOTO aHalIM3a Pa3BUBAET YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HICTUHHOCTb, I0Ka3bIBaTh YTBEPKACHUS C TIOMOIIbIO HHAYKIIUU U
paccynath JACTYKTHBHO, HCIIOJIb30BaTh 0000IIEHWEe W KOHKPETH3aIuio, abCTparupoBaHHWE U
aHaJIOTHI0, (GOPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIICHUE.

B xonme wusyueHuss ydeOHOro Kkypca «AnreOpa M Hayajla MaTeMaTUYECKOTO aHAIU3a»
oOyyaroluecsi MOJy4alOT HOBBIM OIBIT pElIeHUus MPUKIAIHBIX 3a/ad, CaMOCTOSATEIbHOIO
MIOCTPOCHUSI MAaTEMaTHYECKHX MOJENel peanbHbIX CUTYyallMi, WHTEPIPETAllMd IOJIY4YE€HHBIX
pelIeHnd, 3HAKOMSATCS C MpUMepaMu MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HayKe M
HCKYCCTBE, C BbIIAIOIMMHUCSA MAaTEMaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Y4eOHblif Kypc o0nagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM TMOTEHIMAIOM, KOTOPBI
peanu3yeTcss Kak dYepe3 ydeOHBIM MaTepuall, CIOCOOCTBYIOMUKA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUsI, TaK U Yepe3 CrenuPpuKy ydeOHOU NesATeTbHOCTH, TPEOYIomend MpoI0KATEILHON
KOHIEHTPAllUi BHUMAaHUS, CAMOCTOATEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIy4EHHBIH
pe3yInbTar.

B ocHoBe Meronuku oOydeHusi anreOpe W HadajgaM MAaT€MaTHYECKOTO aHaiu3a JIEKHUT
NesITeIbHOCTHBIN MPUHIUI 00yYEHUSI.

B ctpykType ydueOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOIO aHAJM3a)» BbIICIICHBI
CIIEyIOIIEe COJAepKaTebHO-METOANUecKue JUHUM: «Yucna u BbhIYUCIEHUN», «DYyHKIUU U
rpadukmny, «YpaBHeHHUs U HepaBeHCTBa», «Hawana matematuueckoro ananuza», «MHOXeCTBa U
joruka». Bce ocHOBHBIE cofepKaTebHO-METOANYECKUE JTMHUHM M3Yy4aloTCsS Ha MPOTSKEHUH JBYX
JeT o0ydeHUs Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMsI, €CTECTBEHHO JOMOJHSISA JIPYT Ipyra v
MIOCTETIEHHO HACHIIIAsACh HOBBIMHM TeMaMu M pazfenamu. [laHHBIA y4yeOHBI Kypc sBIsSeTCA
MHTErpaTUBHBIM, TOCKOJbKY OOBEAMHSET B cebe coaep)kaHue HECKOJbKMX MaTeMaTHYeCKUX
JTUCHUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETPHs, MaTeMaTUYECKUU aHaIu3, TEOpUs MHOXKECTB,
MaTemaTtuueckas joruka u napyrue. Ilo mMepe Toro kak oOydaromuecs OBIafeBaloT BcE Oolee
IIMPOKMM  MaTeMaTHYeCKHM  ammapaToM, Yy HHUX IOcJeloBaTeslibHO  (opMupyercs U
COBEpIICHCTBYETCS YMEHHME CTPOUTh MaTEMaTHYECKyl0 MOJEIb pealbHOW CUTYyallUd, MTPUMEHSATH
3HAHUSA, TIOJyYEHHBIE TMPU M3YyYEHUH Y4YeOHOTo Kypca, Uil PpEUIeHHS CaMOCTOATEIbHO
chopMyTUPOBAaHHON MaTEeMaTHYECKOM 3a7]a4M, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOoIMYecKast TUHUS «Yucaa U BBIYMCIEHUS» 3aBepuiaeT (GOpMHUPOBAHHE
HABbIKOB HCIIOJIb30BaHUS JIEHCTBUTENBHBIX YHCEN, KOTOPOe ObUIO HauaTO Ha ypOBHE OCHOBHOI'O
obmero obpazoanusi. Ha ypoBHe cpemnero oOmiero obpa3oBaHusi 0c000€ BHUMaHHUE YIESETCS
(OpMHPOBAHNIO HABBIKOB pPAIlMOHAJIBHBIX BBIYMCICHHUH, BKIIOYAIONIMX B ce0sl HCIOJIb30BaHUE
pa3nuuHbIX (opM 3amUcH uuCla, YMEHHE JelaTh MNPUKUIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHS, OLIEHUBATh YHCIIOBBIE BBIPAKEHHUSA, paboTaThb C MAaTEeMAaTUYECKUMHU KOHCTaHTaMH.
3HaKOMble O0YYarONIMMCS MHOXKECTBA HATypalbHbBIX, IENbIX, PALUMOHAIBHBIX U JIEHCTBUTEIBHBIX



qyceNl JOMOJIHSIOTCS MHOKECTBOM KOMIUIEKCHBIX uHceld. B KakaoM M3 3THX MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My CHelU(pUYEecCKHe 33Jayd U OIlepaluu: JAeJieHHue Halelo,
OTEpUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE IIEJIbIX 4YHCEJ, OCOOBbIe CBOMCTBA pallMOHAIbHBIX U
MppaLMOHANIBHBIX YKCel, apu(MeTHyecKue onepanuu, a TakkKe M3BJIeUEHUE KOpPHS HAaTypajJbHOU
CTETeHN Ha MHOXECTBE KOMILUIEKCHBIX unceln. brarogaps nocienoBaTebHOMY paclIUPEHUIO Kpyra
HCIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOYKHOCTSIMHM MX HMPUMEHEHUS JUIsl PeleHUs] pa3IndHbIX
3aja4 (opMUpYyeETCs MPECTABICHNE O €IMHCTBE MAaTEeMaTUKHU KaK HayKu U €€ POJIU B MMOCTPOCHUU
MojieJiell peaIbHOro MUpA, IMHUPOKO UCIIONIb3YIOTCA 000011IeHNEe 1 KOHKPETU3ALIUA.

Jluans «YpaBHEHUS W HEPaBEHCTBA» peAlM3yeTcs Ha MPOTSHKEHUH BCEro OOydeHHs Ha
ypoBHE cpeaHero oOmero o0pa3oBaHus, TIOCKOIbKY B KaxkaoMm pasaene Ilporpammel
MPEeyCMOTPEHO pEIIEHHUE COOTBETCTBYIOLIMX 3anad. B pesynbrare oOydaromuecs OBIIaAeBaOT
pa3IMYHBIMM ~ METOJAaMU  pEUIeHHs]  pallMOHAlbHBIX, HPPALUOHAIBHBIX, I[MOKa3aTEJIbHBIX,
Jorapu(MHUUECKUX U TPUTOHOMETPUYECKUX YpaBHEHHUI, HEpPaBEHCTB M CUCTEM, a TakKXe 3ajad,
colepkamux mapameTpbl. [lonydyeHHble yMEHMsSI HIMPOKO HCIHONB3YIOTCS TMpPU HCCIEA0BaHUU
(GYHKIUH ¢ MOMOIIBIO0 MPOU3BOAHOM, MPU PEIICHUH NMPUKIAJAHBIX 337a4 U 337a4 Ha HaXOXKICHHE
HauOOJBIINX ¥ HAUMEHBIINX 3HaueHuM ¢QyHkiuu. [laHHas comepaTenbHas JUHHS BKJIIOYAET B
cebs Takxke (GOpPMHPOBAHHME YMEHHH BBIMIONHATH pacdy€rel 1Mo QopMymnaMm, mnpeoOpa3zoBaHUS
paloHaIbHBIX, UPPALHOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHUI, a TaKKe BbIpaKEHUII,
colepKaliuX cTeneHd U Jjorapudmel. braromaps wu3ydeHuio anreOpandyeckoro marepuana
MPOUCXOMUT  JajibHEHIIee pa3BUTHE  AITOPUTMUYECKOTO M aOCTPaKTHOTO  MBIIUICHUS
oOyuatomuxcsi, GOpMUPYIOTCS HaBBIKM JACIYKTUBHBIX PacCyKICHHH, paboThl C CHMBOJIbHBIMU
dbopMamu, MpencTaBiICHHUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PAaBEHCTB U HEPAaBEHCTB.
Anrebpa npeniaraer 3QpQeKTUBHbIE UHCTPYMEHTHI Ui PEIICHUs NMPAKTHUYECKUX M €CTECTBEHHO-
Hay4YHBIX 3aJ1a4, HaTrJISAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KAaK SI3bIKa HAYKH.

CopepxarenbHo-MeTonuyeckass JUHUS «DyHKIMM U TpadUKH» TECHO MepervieTaercs ¢
OPYTUMHU JUHUSAMH Y4eOHOTO Kypca, MOCKOJIbKY B KAaKOM-TO CMBICTE 3aAa€T MOCIIe0BaTEIbHOCTD
W3ydeHus  MaTrepuasia. V3ydeHue  CTENeHHOW, TMOKa3aTeabHOH, JorapudMUUecKod |
TPUTOHOMETPUUECKHUX (PYHKIIMMA, X CBOMCTB U IpaHKOB, UCIOIb30BaHNE (PYHKIMH I peLIeHHs
3a/la4 U3 IPYrux yu4eOHBIX MPEIMETOB U peajbHOU KU3HU TECHO CBS3aHO KaK C MaTeMaTHUYECKUM
aHaJIM30M, TaK U C pelIeHHeM ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM Gosblioe BHUMaHUE YAENIsSeTCs
(OpMHPOBAHUIO YMEHHUS BbIpakaTh (POpMyramMH 3aBUCHUMOCTH MEXIY Pa3IMYHbIMU BETUYMHAMU,
HCCIe0BaTh TMONYy4YeHHbIE (YHKIIMH, CTPOUTHh WX Tpaduku. Matepuan 3TOH coaepKaTeabHOI
JUHUY HalleJieH Ha pa3BUTHE YMEHHM U HaBBIKOB, MO3BOJISIOLIUX BBIPAKATh 3aBUCUMOCTH MEXITY
BEJIMYMHAMU B Pa3IMYHON (opMe: aHaATUTHUYECKOH, rpaduyeckor u ciaoBecHoW. Ero m3ydeHume
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OO0OOIIEHUI0 |
KOHKpETH3alluH, UCIIOIb30BAHUIO AaHAJIOTUH.

CopepxarenpHast nuHus «Hagana mareMaTHyeckoro aHajin3a» MO3BOJIET CYHIECTBEHHO
pacIupuTh KPYr KaKk MaTeMaTUYeCKUX, TaK U MPUKJIAJHBIX 3a7a4, JOCTYIHBIX 00y4aroImuMCcs, TaK
KaK y HUX MOSBISIETCS BO3MOKHOCTb CTPOUTH TIpadUKH CIOXKHBIX (DYHKIUN, ONpenensTh HX
HauOOJbIINEe U HAUMEHBIINE 3HAYEHUsI, BBIYUCIATH IUIOMAAN GUryp U oOBEMBI TeJ, HAXOAWUTH
CKOpPOCTM M YCKOpeHHs TmporeccoB. JlaHHas conep)karenbHas JIMHUS OTKPHIBA€T HOBBIE
BO3MO>XHOCTH MOCTPOCHHUS MAaTEMaTHUYECKUX MOJeNiel peallbHbIX CUTYallWii, MO3BOJSET HAXOAUTh
HaWIydlllee peHieHHe B MPHUKIAJHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX, 3aJauax.
3HAaKOMCTBO C OCHOBaMH MaTE€MaTHYeCKOro aHaliu3a CHOCOOCTBYET Ppa3BUTHIO aOCTPaKTHOTO,
(bopMabHO-IOTMYECKOTO0 U KPEaTUBHOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHHUH pPaclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaT€MaTHKH B HayKe, TeXHHKe U HcKyccTBe. OOydarommecs Y3HAIOT O
BBIIAIOIIMXCS PE3ybTaTax, MOJYYEHHBIX B XOJIe Pa3BUTUS MaTeMaTHKH KaK HAyKH, U 00 HX
aBTOpax.

CopepxarenbHo-MeToIMYecKast TUHUS «MHOXKECTBa U JIOTHKa) BKJIIIOYAeT B ce0s 3JIEeMEHTHI
TEOpPUHU MHOXKECTB M MaTeMaTHYeCKON JOTMKU. TeopeTHKO-MHOKECTBEHHbIE MPEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC IMIKOJIBLHOM MaTeMaTHKHU M MpeAsaraloT Hanbojee YHUBEPCAIbHBIN S3bIK,



OOBEIMHSIOMNNA BCE pa3lenbl MaTeMaTUKUM U e MPWIOKEHUH, OHHM CBA3BIBAIOT pa3HbIE
MaTeMaTHYecKue AMCLUMIUIMHBI M WX MPHIOXKEHUs B enuHoe nenoe. [loatomy BaxHO Aath
BO3MOXXHOCTh OOydaromemMycs TIOHUMaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK  COBPEMEHHOM
MaTEMaTHKU M UCIOJB30BaTh €ro Ui BbIpaXXEHHsS CBOMX MbIcheil. [IpyruM Ba)KHBIM MPU3HAKOM
MaTeMaTUKH KaK HayKH CJeAyeT TNpHU3HATh CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHUU |
ClIeJOBaHHE OMNpeAeNEHHBIM IpPaBUJIaM IOCTPOCHHS JOKa3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTaMU
MaTEeMaTHYeCKON JIOTUKU CIOCOOCTBYET pPA3BUTHUIO JIOTUYECKOTO MBINUICHHUS] O00ydaromuxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCYKIEHUS Ha OCHOBE JIOTMYECKUX MpaBW, GOPMUPYET HABBIKU
KPUTHUYECKOT'O MBIIUICHHUS.

B yueOHOM Kypce «Aunrebpa u Havaja MaTeMaTHUYECKOIO aHAJINW3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOro MOJIETUPOBaHUs, KOTOPbIE TPU3BaHbI CIIOCOOCTBOBATH (P OPMUPOBAHUIO HABBIKOB
MIOCTPOCHUSI MOJIETICH pealibHbIX CUTYallui, UCCIEeOBAaHUS 3TUX MOJENel ¢ MOMOINIbIO ammapara
anreOppl 1 MaTEMaTHYECKOrO aHaIN3a, UHTEPIpETallK TOJyYEeHHBIX pe3yabTaToB. Takue 3anaHus
BIJIETEHbl B KaXIbIl M3 pa3[enoB IpOrpaMMbl, MOCKOJBKY BECh MaTepHall y4yeOHOro Kypca
HIMPOKO WCIOJIb3YETCs JUIsl PellieHus MPUKIAAHbIX 3a1a4. [Ipu peniennn peaibHbIX MPaAKTUYECKUX
3ama4 oOydaromiuecs pa3BUBAIOT HAOIIOJATEIIbHOCTh, YMEHHME HaXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HKCIOJIB30BaTh AHAJIOTHIO, 0000mAaTh W KOHKPETU3UPOBATH MPOOIEMY.
JlestenbHOCTh MO (POPMHPOBAHUIO HABBIKOB pEIIEHUS MNPUKIATHBIX 3aJad OpraHuszyercsl B
IpolLecce U3y4eHus BceX TeM y4eOHOro Kypea «Airedpa v Hayajla MaTeMaTHUYeCKOTro aHaIIu3ay.

Ha n3ydenne yuebHoro kypca «Anredpa M Hauaja MaTEeMaTHYECKOrO aHajn3a» OTBOIUTCS
272 gaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 gacoB (4 yaca B HEJEINIO).



COJEPKAHUE OBYYEHUA
10 KJTACC

Yucsia 1 BbIYUCTICHUSA

Pannonaneupie uncna. OOBIKHOBEHHBIE M JECSITUYHBIE APOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. [Ipumenenne apoOelt U MPOLEHTOB AJIsl PElICHUs MPUKIATHBIX 3a/ad U3
Pa3IMYHBIX OTpaciel 3HAaHUW U pealbHOM JKU3HU.

JlelficTBuTenbHBIE YHKca. PanmoHaNbHBIE W HppalMOHANIbHBIC 4YHCIa. ApudMETHYECKHE
omnepanuu ¢ JCUCTBUTEIbHBIMU 4YHCIaMU. MoOAyib NEUCTBUTEIBHOTO 4YHCIa M €ro CBOMCTBA.
[TpuOnmxEHHBIE BBIYMCIICHUS, TIPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yIbTaTa BHIYMCICHUH.

Crenenp ¢ menbiM mokazateneM. bunom Heiotona. Mcmons3oBanue moaxoasmiet Gopmbl
3aMucy JeHCTBUTEIBHBIX YHCEN [Tl PEIICHUs MPaKTUYECKUX 3a/1a4 U MPEJICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPaITbHOM CTETICHH B €T0 CBOMCTRA.

CreneHp ¢ palMOHAJIBHBIM TIOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MOKa3aTeseM.

Jlorapudm uncna. CoiictBa morapudma. [lecaiTuuHbIe U HATYpAIbHBIC JOTaPU(PMBEI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHMCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC W
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHsI 1 HEPABEHCTBA

ToxngecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCUIIBbHBIE YpaBHEHHS U ypaBHEHHUS-CleIcTBUA. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OcCHOBHbBIE METOJbI PEIICHUS LENbIX U APOOHO-pAallMOHATBHBIX YPAaBHEHUH U HEPaBEHCTB.
MHorowieHsl OT OJHON MepeMeHHOM. JleleHne MHOro4JieHa Ha MHOTOWIEH C OCTaTKOM. TeopeMa
be3y. Muorousens ¢ nensiMu ko3 dumnuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKALINX CTENCHH U KOPHH.

WppanumonansHble ypaBHeHHU. OCHOBHBIE METOIbI PELLICHUS UPPALIMOHATIBLHBIX YPABHEHHH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHbBIE METO/IbI PEIICHUS] TOKA3aTeNbHBIX YPaBHEHUH.

[IpeoOpazoBanue BBIpaXEHUN, CONEPKAIINX JTOTAPUPMBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI PELICHUS JIOTapU(PMUIECKUX YPaBHEHUH.

OcHoBHble TpUroHOMeTpuueckue Gopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIpaXKE€HHI1. PellieHne TpUroHoMeTpUYeCKUX ypaBHEHHIA.

Pemienue cucteM JMHEWHBIX YpaBHEHUW. Marpuiia CHUCTEMBbl JIMHEHHBIX YpPaBHEHHIA.
Onpenenurtenb MaTPUIBI 2X2, €r0 TEOMETPUUYECKHI CMBICT U CBOMCTBA, BBIYMCIIEHUE €T0 3HAYCHUS,
MIPUMEHEHUE OIPENeTUTENs ISl PellIeHUs] CUCTEMbl JIMHEWHBIX YpaBHEHUM. Pellenre npukiiaaHbIx
3a7a4 C TMOMONIBIO CHUCTEMbI JIMHEHWHBIX ypaBHEeHHH. McciienoBaHue MOCTPOEHHOW MOJEIH C
MTOMOMIBIO MaTPUIL U OTpeIeTUTENeH.

[TocTpoeHne MaremMaTHYECKHMX MOJENIEN peaJbHOM CUTyallud C TOMOIIBIO YpaBHEHUH H
HepaBeHCTB. [IpuMeHeHre ypaBHEHUI U HEPaBEHCTB K PEUICHUI0 MaTeMaTHYECKUX 3a7ad U 3ajad
W3 pa3JINYHbIX 00JIacTel HAYKU U PEaTbHOU JKU3HHU.

DOYyHKUMH U TPaPuKu

OyHk1usg, crnocoObl 3amaHus (yHkuu. BsaumHO o0patHble ¢GyHKnuu. Kommo3surus
dbyakumii. ['paduk Gyakuu. DnemenTapHbie TpeoOpazoBanus rpad@uKoB G YHKIIAM.

OO6mactp ompeneneHuss ¥ MHOXKECTBO 3HaueHui GyHkumu. Hynmun ¢ynxnum. [Ipomexytku
3HaKoOMocTosAHCTBA. UETHhle W Heu€TtHble GyHKUuU. llepuonnueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (QYHKIMH. MakcuMyMbl U MUHUMYMbl GyHKiuu. Haunbonbliee m HauMmeHblIee
3HaueHUs! QYHKIIMU HA TPOMEKYTKE.

Jlunelinas, kBagpaTudHas U IPOOHO-IMHEHHAS (QYHKIHUH. DJIIEMEHTApHOE HCCIICIOBAHHUE W
MMOCTPOCHUE X TPa(UKOB.



CrenenHas (QyHKIIMA C HATypaJIbHBIM W IIeNbIM TOKazaTeneMm. EE€ cBoiicTBa m rpaduk.
CpoiicTBa ¥ TpaduK KOpPHS N-OM CTENMEHW Kak (PYHKIIMW OOpaTHOW CTENEHU C HaTypadbHBIM
MOKa3aTeseM.

[TokazaTenpHas u jmorapudmudeckas QpyHKIMH, WX cBoWcTBa M Tpaduku. McrnonszoBanue
rpadukoB pyHKIUI A1 pEIICHUS YPaBHCHHM.

Tpuronomerpuueckas OKPYXKHOCTb, OIpeAeJeHHEe TPUTOHOMETPUUECKUX  (YHKIMI
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B peajbHBIX Mpolieccax U sABieHusX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Havyana maTeMaTu4eckoro anajimnsa

IlocnegoBaTensbHOCTH, CIIOCOOBI 3aJaHUs MOCIACAOBATCILHOCTEH. MeToj MaTeMaTH4YeCKOH
UHAYKIUU. MOHOTOHHBIE M OrpaHUYEHHBIC I1OCIIEOBATEIbHOCTU. VcTOpHs BO3HMKHOBEHHUS
MaTEeMaTHYeCKOro aHalln3a KaK aHajln3a 0ECKOHEUHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas  mporpeccud.  beckoHeuHo — yObIBaroIias
reomerpuueckas mporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOW IMPOTPECCHHU.
JIMHENHBIN U SKCHOHEHIMANBHBIA pocT. Hucno e. @opmysia CIOKHBIX NMPOLEeHTOB. Mcnonb3oBanue
MIPOrPECCUU AJISl PELICHUs pealbHbIX 3a/1a4 MPUKIIAJHOTIO XapakTepa.

HemnpepsiBable QyHKIIMU ¥ MX cBOMCTBA. TOYKH pa3phiBa. ACUMNOTOTHI TPadUKOB (YHKIIHA.
CroiicTBa (pyHKIIMH HETMPEPHIBHBIX Ha OTpe3ke. MeToJ MHTEPBAJIOB JIS PEIICHHUs HEPAaBEHCTB.
[IpuMeHeHne cBOWCTB HEMPEPHIBHBIX (DYHKITUI /JIs1 PEIICHHS 3aa4.

[lepBas u BTOpast nmpousBogHbIe PyHKIMU. OnpenencHue, reOMEeTPUISCKUN U (PU3NIECKUiA
CMBICIT TTIPOM3BOIHOM. Y paBHEHHE KacaTeIbHOUN K TpaduKy QyHKIIUH.

[IpousBonubie 3nemMeHTapHbIX (GyHKUUN. [Ipon3BogHas CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3HUITUHU () YHKITHA.

MHoxkecTBa M JIOTHKA

MHoOkecTBO, omepaluyd HaJl MHOXXECTBaMHM M WX cBoicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHne TEOPETHUKO-MHOXKECTBEHHOTO amrmapara Uil OMHCAHMsI peallbHbIX MPOLECCOB U
SIBIICHUH, IIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHUYECKOrO0 00BEKTa, CIENICTBUE, JI0KA3aTeIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KJTACC

Yucsia v BbIYUCTICHUSA

Hartypanbuble u uenble uucna. [IpuMeHeHue NpPHU3HAKOB MAETUMOCTH LEJBIX YHCEN,
HauOonpimii o0mui aenurens (manee — HOJl) m mammensinee obmee kpatHoe (manee — HOK),
OCTaTKOB MO0 MOAYIIO, anropuTMa EBKiinaa s peuieHus 3aay B 1eNbIX Yhciax.

KommekcHele umcna. AnreOpadyeckas W TpUTOHOMETpUuecKass (GOpMbI  3amUCH
KOMIUIEKCHOTO 4ucia. ApudmeTuyeckrue orepanud ¢ KOMIUIEKCHBIMH uuciaMmu. M3o0paxeHue
KOMIUIEKCHBIX YMCEJ Ha KOOpIMHATHOM miockoctu. @opmyna MyaBpa. KopHu n-oil creneHu u3
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl [UIsl peHIeHHus (PU3NYECKUX U
reOMEeTPUUYECKUX 3ajay.

YpaBHeHHsI 1 HEPABEHCTBA

Cucrema U COBOKYNHOCTh YPaBHEHUU M HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBl U CHCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKUX YPABHEHHWU C TOMOIIBI0 TPUTOHOMETPUUECKOU
OKpPY>XHOCTH. PellieHue TpuroHoMeTpu4ecKiux HepaBeHCTB.

OcCHOBHBIE METObI PELICHUS TOKA3aTENbHBIX U JTOrapu(MUYECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PELICHUSI UPPAILIIOHATILHBIX HEPABEHCTB.

OCHOBHbBIE METOJIbI PELIEHUSI CUCTEM U COBOKYMHOCTEH pallMOHaJIbHBIX, UPPAL[MOHATIbHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YpaBHEHUII.



VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C ITApaMeTPaMHU.

[IpumeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHHI0 MaTeMaTUYECKUX 3a7ad U 3a/1a4
U3 pa3aMyuHbIX 00JacTel HayKH U pealibHOM JKU3HH, HHTEPIIPETALHS TOTYYEHHbBIX PE3yIbTaTOB.

DOYyHKUMH U TPaPuKu

I'padux xommosunmu ¢yHkKu. ['eomeTpudeckue o00pa3bl ypaBHEHHH W HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUNA, UX CBOMCTBA U TpadUKH.

I'paduaeckue MeTonbl pemeHrs ypaBHEHU W HEpaBeHCTB. ' paduueckue METOIbI penieHus
3aJ1a4 ¢ mapaMeTpamH.

Ucnons3zoBanne rtpadukoB (YHKIUN UIsI UCCIEIOBAHMUS TIPOILIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauyana maTeMaTH4eckoro anajimsa

[IpumeneHne MpPOU3BOJHON K HCCIENOBaHUIO (YHKIMI HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUH HETTPEPBHIBHON (DYHKITUU Ha OTPE3KeE.

[IpumeneHne MPOU3BOIHOM JIJIsl HAXOXKJIEHUS HAMTYUIIEro peuieHus B IPUKIIaJHBIX 3ajadax,
IUISL OTIPEICJIEHUS CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOro (popMysIon Wil rpaguKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HBIX. I[lepBoOOpa3HBIE 3JIEMEHTAPHBIX
¢dbynkuwmii. [IpaBuna HaxoXaeHUS TIEPBOOOPA3HBIX.

HNuTterpan. ['eomeTprdeckuii CMbICI MHTETpaja. Beraucienue onpeAaes€HHOro HHTerpasia mo
dbopmyne HeroTona-JleitoHua.

[Ipumenenue wuHTerpasia A HaXOXKIEHUS IUIoImanel miuockux ¢uryp U oO0BEMOB
re€OMETPUUYECKUX Tell.

[Ipumepnr pemennii nuddepeHmanbHbIX ypaBHEHUH. MaremaTudeckoe MOJCITHpPOBAHUE
pealbHbIX MIPOLIECCOB c MOMOIIbIO b hepeHIHaTbHBIX YpaBHEHUH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMS VYYEBHOI'O KVYPCA <«AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaaHCcKOro BOCIMTAHMS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOW  MO3UIMH  OOydYaromierocss Kak AaKkTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTo OOIIecTBa, MPEACTAaBIEHUE O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TpaxkIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHl U JpPYroe), yMEHHE B3aWMOJECWCTBOBAaTH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSAMHU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPaXIAHCKOW HMICHTHYHOCTH, YBAXEHHUS K TPOIUIOMY U
HACTOAIIEMY POCCHICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCHHCKUX
MAaTeMaTUKOB U POCCUMCKON MAaTEeMaTUUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTHKEHUN B IPYTUX
HayKax, TEXHOJIOTHSIX, cepax 3KOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE JIYXOBHBIX LIEHHOCTEH POCCUIICKOT0 Hapoza, ChOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTHUYECKUM ITPUMEHEHUEM JOCTHKEHHUIM HayKu
U JIESITEIbHOCTHIO YUEHOT 0, 0CO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOTO OyayIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOILIECHHE K MUY, BKJIIOYasi 3CTETUKY MaTeMaTHUYEeCKHX 3aKOHOMEPHOCTEH,
O00OBEKTOB, 3allay, pPEUICHHH, pacCyXKIeHUI, BOCHPUUMYMBOCTh K MaT€MaTHYECKHUM acHeKTaM
Pa3IMYHbBIX BUJIOB HCKYCCTBA;

5) pu3nveckoro BOCHIUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUS IPUMEHSITh MaTeMaTHUECKUe 3HAHUSI B MHTEpecax 310pOBOTO U
6e3omacHoOro 0bpasa *KH3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0pPOBbIO (3I0pOBOE MUTAHHE,
cOaJlaHCUPOBAHHBIN PEXXHUM 3aHITHI M OTIIbIXA, pETyisipHas (U3ndecKas akTUBHOCTB), (PU3HUIECKOE
COBEpIICHCTBOBAHUE MIPU 3aHITUSIX CIIOPTUBHO-03I0POBUTEIHHON S TENbHOCTbIO;

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU TPYIO0JOOWs, UHTEpPEC K pa3IudHbIM chepam
npodeccuoHabHOM NeATeIbHOCTH, CBSA3aHHBIM C MAaT€MaTUKOW W €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIIAaTh OCO3HAHHBIN BBIOOp Oyaymiel npodeccuu u pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTEMaTHYECKOMY OOpa30BaHHUIO M CaMoOOpa3oBaHUIO Ha
MPOTSHKEHUH BCEHM >KM3HU, TOTOBHOCTh K aKTHUBHOMY YYAacTHIO B PEHICHUM MPAKTHUYECKHUX 3a]ad
MaTeMaTHYeCKON HalpaBIeHHOCTH;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh  AKOJIOTUYECKOM  KyIbTYpbl, TOHHMaHUE BIUSHUS  COIMAIBHO-
SKOHOMMYECKHUX TIPOILECCOB HAa COCTOSHHME TPUPOJHOW U COLHUAIBHON Cpelbl, OCO3HaHHE
r7100aTbHOTO XapakTepa SKOJIOTHUYECKUX MpoOiieM, OpUEHTAlMs Ha PUMEHEHHE MaTeMaTHYeCKUX
3HAHUU AJIS pelIeHus 3a7ad B 00JIaCTH OKPYXKAIOLIei cpelibl, TUIaHWPOBAHKUE TIOCTYNKOB U OLEHKU
MX BO3MOKHBIX MOCJIEICTBUM JJIsl OKPYKAIOIEH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOILECTBEHHOW MPAaKTHKH, TOHMMAaHUE MaTeMaTHYECKOW HayKH Kak c(epbl YelIOBEYeCKOM
NesITeIbHOCTH, ITAroB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISl pa3BUTHS LIMBUIIM3ALIMU, OBJIAJICHUE SI3bIKOM
MaTEeMaTUKd W MaTeMaTU4YecKOW KyJIbTYpoW KakK CpeJCTBOM IIO3HAHUS MHUPA, TOTOBHOCTH
OCYILIECTBIISATH MPOEKTHYIO M HUCCIIEI0BATEIbCKYIO JIEATENbHOCTh MHAUBUIya IbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS

Ba3oBble JJornyeckue aeicTBHA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKHM MaTeMaTUYECKUX OOBEKTOB,
MOHSTHM, OTHOUICHUH MEXIy MOHATHSAMH, (OPMYIUPOBAThH OMpE/IeNICHUs MOHITHH, YCTaHAaBIMBATh
CYUIECTBEHHBIN TNMPU3HAK KJIacCHU(PHUKAIMU, OCHOBAHUS JUIsi 00OOIIECHUS W CpaBHEHUS, KpUTEPUU
MIPOBOAMMOIO aHAIN3a;

BOCIPUHUMATH, (OpPMYIHpPOBaTh U MpPeoOpa3oBBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOpeuuss B (akrax,
JAHHBIX, HAOJIIOICHUAX U YTBEPKICHUSX, IPEAJIaraTh KpUTEPUU ISl BHISIBIICHUS! 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHI;

JienaTh BBIBOJBI C HCIIOJNIB30BAHHEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MAaTEMaTHUECKUX YTBEPKICHUN (TpSAMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh apPryMEHTAllMI0, MPUBOJAUTH MIPUMEPhl U  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BBIOMPATh CIIOCOO pelIeHus] yueOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHMUSI,
BbIOMpaTh HanboJiee MOIXOIAIINMA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejahLcKue AeiicTBUA:

UCIIOJIb30BaTh BOINPOCHI KAaK HCCIENOBATENIbCKUI MHCTPYMEHT MO3HaHUs, (HOpMYyIHpPOBAThH
BONPOCHL, (UKCHUPYIOLIME MPOTHUBOpEUHe, MpoOJieMy, YCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

MPOBOAUTh  CaMOCTOSITEIbHO  CIUIAHMPOBAHHBIA  OKCHEPUMEHT, HCCIEJIOBaHHE IO
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKOro OOBEKTa, SIBICHHUS, MPOIEcca, BBISIBICHUIO
3aBHCHUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (HOPMYIMPOBaTH OOOOIIEHHUS U BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOIO
HaOJI0/IeHNUs, UCCIIEIOBaHMs, OLIEHWBATh JIOCTOBEPHOCThH IOIYYEHHBIX pPE3Y/lbTAaTOB, BHIBOJIOB U
000011ICHMIT;

MIPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIecca, a TAKKe BBIABUTATh MPEIOI0KEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH JeUUUTH MHDOPMALUU, JAHHBIX, HEOOXOJUMBIX IS OTBETAa Ha BOMPOC M IS
pellIeHus 3a/1auu;

BbIOMpaTh  MH(OpPMALMIO U3  HCTOYHMKOB  PA3JIMYHBIX  TUIIOB, AaHAJIW3UPOBATh,
CUCTEeMATHU3UpOBaTh U HUHTEPIPETUPOBATH HMHQPOPMAIMIO PAa3IMYHBIX BUIOB U  GopM
MIpe/ICTaBJICHMUS;

CTPYKTYypUpPOBaTh HUH(OPMALINIO, IPEACTABIATE €€ B Pa3IUYHBIX (opMax, UILTIOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAAEKHOCTh HH(POPMALIMU 110 CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

O01menue:

BOCIPUHUMATh U (GOPMYIUPOBATH CYXKICHHS B COOTBETCTBUM C YCJIOBHUSMH M LEISIMHU
oOmIeHusi, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHHUS 10 XO/1y PEIICHUS 3a/1a4l, KOMMEHTHUPOBAThH MOJy4YEHHBIH pe3yabTaT;

B XOJi¢ OOCYXJEHHUs 3aJaBaTb BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMBI,
pemaeMoil 3ajaun, BBICKa3bIBaTh WJIEH, HAIlleJIEHHbIE HA TOWCK PEIICHUs, CONOCTaBISATh CBOMU
CYXACHHS C CYKICHHSIMH IPYIMX y4YaCTHHKOB Juajnora, oOHapyXuBaThb pa3linyhe U CXOACTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;



MPENICTaBIATh PE3yJAbTaThl pPELICHUS 3aJayd, SKCIEPUMEHTa, HCCIeAOBaHUsA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTallu U 0coOeHHOCTeN
ayTUTOPHUH.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranuszaums:

COCTaBJIATh IUIAH, aNTOPUTM pELICHHUS 3aJaud, BBIOMpPATh CIOCOO pelIeHUs C Y4ETOM
MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ YI€TOM HOBOM MHGOPMAITHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIa/IETh HAaBbIKaMU MO3HABATEJIbHOM pediiekcuy Kak OCO3HAHUSI COBEpIIAEMbIX IEHCTBUN U
MBICITUTENBHBIX MPOIECCOB, UX PE3YNIbTAaTOB, BIAJETh CIOCOOaMU CAMOMPOBEPKU, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHHsl MaTeMaTH4ecKol 3a/1auu;

MpeIBUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHKHYTH IpPH pEIIEHUU 3a/1ayl, BHOCHUTDH
KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHME pE3yNbTaTa LIEJIH U YCIOBUSAM, OOBACHATH MPUUMHBI JOCTHXCHUS
WIM HEIOCTHXKEHUS pPEe3yJbTaToOB JEATENbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eAITEJbLHOCTD:

MOHUMATh W HUCHOJB30BaTh MPEHMYIECTBa KOMaHAHOW W MHAWBHUIYaJbHOM pabOThHI MpH
pelieHnyd y4eOHBIX 3ajgay, NPUHUMATh 1IeJIb COBMECTHON JI€ATENbHOCTH, IIJIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW paboOTHI, paclpenesTh BHABI padOT, TOTOBAPUBATHCS, OOCYKIATh
MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYyKmeHus, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbI» U UHBIE), BBIIOJHITH CBOIO 4aCTh PabOThl U KOOPAUHUPOBATH CBOU JCHCTBUS C APYTUMU
YJieHaMUd KOMAaHJbI, OIEHMBaTh KayeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kJjacce OOydYarOMMICS TOJYYHT CICAYIOUIAE MPEAMETHBIC
pe3ynbTaThl MO OTHAEIbHBIM TeMaM paloueld mporpaMmbl yueOHOro Kypca «AnreOpa W Haudaia
MaTEeMaTHYECKOTr0 aHAIIU3a:

Yucia 1 BbIYUCICHUSA:

cBOOOJHO OMNEpPHPOBATh MOHATHUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUYHas MepuoanYecKas
IpoOb, MPOIEHTHI, UPPALMOHATILHOE YKCII0, MHOXKECTBA PAIIMOHANIBHBIX U JIEHCTBUTENBHBIX YHCEN,
MOJyJIb JEHCTBUTENILHOTO YNCIa;

MPUMEHSTHh APOOU U MPOLEHTHI I PElIeHHs] MPUKIATHBIX 3a]a4 U3 Pa3jINdHbIX OTpacieit
3HAHUU U peATbHOM JKU3HH;

MPUMEHSTh NPUONKEHHBIE BBIYMCICHUS, TNpaBUjia OKPYTJEHUS, NPUKHUIKY U OICHKY
pe3ynibTaTa BIYUCIICHUH;

cBOOO/JIHO OINEpPUPOBAaTh IOHATHEM: CTENEHb C LEJIbIM I[IOKa3aTeleM, HCIO0JIb30BaTh
noAXoAulyto (GopMy 3amucH JAEUCTBUTENbHBIX YWCEN JUIS PELICHUS NPAaKTHUYECKUX 3a1ady U
Mpe/ICTaBICHUS] TaHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATHEM: apU(PMETUUECKUIN KOPEHb HATYPaIbHOI CTENEHU;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

cBOOOJHO OIEpUPOBaTh MOHATUSAMU: Jorapudm ducia, IECATUYHbIE M HaTypajbHbIE
JorapudMmel;

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: CHUHYC, KOCHHYC, TaHT'€HC, KOTaHT€HC YHCIIOBOIO
apryMeHTa;



OTIepUPOBATH MOHATUAMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHs] M HEPABEHCTBA:

cBOOO/HO OIEpPUPOBATh MOHATUSMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCHUJIbLHBIC
YpaBHEHHUSI U YPAaBHEHUSI-CIIEICTBUS, paBHOCHIbHbIC HEPABEHCTBA;

NPUMEHSTh Ppa3IUYHbIE METOAbl pEIICHUs palHOHAIBHBIX M JPOOHO-paIllOHATbHBIX
YpaBHEHU, TPUMEHSATh METOJI UHTEPBAJIOB JIJIsl PEIICHHs] HEPABEHCTB;

cBOOOJHO OINEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHON NepeMeHHOW, MHOTOUJIEeH C
1enbIMu KoddduimeHTaMu, KOpHA MHOTOUYIeHA, TPUMEHSITh JIeJIeHHEe MHOTOWJIeHAa Ha MHOTOUJIEH C
ocTaTkoM, TeopeMy be3y u reopemy Buera i pemienus 3aaad;

cBOOOZIHO  omepupoBaTh MOHSTUSIMM: CHCTeMa JIMHEHHBIX YpaBHEHWH, Marpuia,
ONpeACIUTEb MATpUllbl 2 X 2 W €ro TeOMETPUYECKUM CMBICHI, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 s BBIUUCICHUS €ro 3HA4YeHHs, MPUMEHSATh OMPENCNIUTENH AJs pelleHus
CUCTEMbl JIMHEHHBIX YpaBHEHUH, MOJEIMPOBATh pEajbHbIE CHUTYalMd C TMOMOIIBIO CHUCTEMBI
JUHENHBIX YpaBHEHH, HCCIeI0BaTh MOCTPOCHHBIE MOJENN C TOMOIILI0 MAaTPHIL U ONpeIeIUTENEH,
MHTEPIPETUPOBATH MOJYYCHHBIN pe3yibTar;

WCIIO0JIh30BaTh CBOMCTBA JIEUCTBHI C KOPHIMH JIJIsl TPeoOpa30BaHUsI BRIPAKEHUH;

BBIMIOJHATE ~ NMpeoOpa3oBaHMsl  YUCIOBBIX  BBIPAKEHMM, COJAEpXKAIIMX  CTENEHH C
paloHaIbHBIM MTOKA3aTeNIeM;

MCIIOJIb30BaTh CBOMCTBA Jorapu@moB /it IpeoOpa3oBaHusl JOrapu(pMUUECKUX BhIPAKECHMUIA;

cBOOO/IHO OMEpUPOBATH MOHATUSIMU: UppallOHANbHbIE, IOKa3aTeNbHbIe U Jorapudmuueckue
YpaBHEHHUSI, HAXOJUTh MX PEUICHHUS C IOMOIIBI0 PABHOCUJIBHBIX IMEPEXOJO0B WM OCYIIECTBIISISA
MPOBEPKY KOPHEH;

NPUMEHSITh  OCHOBHBIE  TpUTOHOMeTpuueckue  GopMylbl  uisi  [peoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAKECHMUIA;

cBOOOJIHO  OMNEpUpOBATh IOHSATHUEM: TPUTOHOMETPUYECKOE ypaBHEHHUE, IPUMEHATH
HeoOxouMble (HOPMYIIBI AJIsl PELICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJIETTMPOBATh PealibHbIe CUTYAIlH Ha SI3bIKE alreOpbl, COCTaBIATh BhIPAKEHHUSI, YPaBHEHHUS,
HEpPaBEHCTBA [0 YCJIOBUIO 3aJaud, HUCCIENOBAaTh IOCTPOEHHBIE MOJENIHU C HCIOJIb30BAaHUEM
ammapara aareOphbl.

DOyHKUUM U TPaPuKH:

CBOOOJTHO OMEpPUPOBATH TOHATUAMH: (GYHKIHS, CIOCOOBI 3amaHus (YHKIHMH, B3aUMHO
oOpaTHble (DYHKIMH, KOMIO3UIUSA (GYHKIWUNA, TpaduK (QYHKIUH, BBIIOTHATH 3JIEMEHTapHBIC
npeoOpa3zoBanus rpaduKoB GYHKIIHH;,

cBOOO/JIHO OIEpPUPOBaTh TMOHATHUAMU: OOJACTh OMpENeieHHs] U MHOXXECTBO 3HAYCHUI
byHKIMY, HYIH QYHKINHU, TPOMEKYTKH 3HAKOMOCTOSTHCTBA;

cBOOOJIHO OMNEpUpOBaTh MOHATHAMH: YETHbIE W HEUETHbIE (GYHKIUU, MNEPHUOIUYECKHE
GYHKIUH, TPOMEXYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl U MHUHUMYMBI (YHKIIHH,
HauOoJbIlIee U HaMEHblee 3HaUeHne (YHKIIUU Ha IPOMEKYTKE;

cBOOOJIHO ONEpUPOBATh TOHATHUSAMU: CTENEHHas (YHKUMS C HATypaJbHBIM U LEJIbIM
roKasaresem, rpaguk cTerneHHOW (GYHKIIMN C HaTypallbHbIM U LIEJIbIM MOKa3aTeneM, rpaduk KOpHS
n-o¥ CTeneHn Kak GyHKIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelleM;

ONEepUPOBATh TMOHATHSMM: JIMHEWHas, KBaJgpaThyHas U JApoOHO-TuHEiHas QYyHKINH,
BBITIOJTHSATH 3JIEMEHTApHOE UCCIIeI0BaHUE U MIOCTPOCHUE UX TPadUKOB;

cBOOOJHO OIEpUpOBaTh TMOHATHUSMU: TOKa3aTellbHas U Jorapupmuueckas (QyHKIUH, HX
CBOICTBa U rpaMKH, UCIOJB30BATh UX IPA(PUKH JIJIs pElIeHHs YpaBHEHHUIA;

CcBOOO/JIHO OIEpPUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpe/eIeHHe
TPUTOHOMETPUUECKHUX (YHKIIHI YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (QYHKIMHA I HCCIEAOBaHUS MPOLIECCOB M 3aBUCUMOCTEH MpH
pelleHnr 333y U3 JAPYruX Yy4eOHBIX MPEIMETOB M peajbHOW >KHU3HM, BBIpaKaTh (opmyramu
3aBHCHUMOCTH MEXy BETUUMHAMU;

Hauyana maTeMaTH4ecKoro aHajimsa:



cBOOOJIHO OINEpPUPOBaTh MOHATUSAMU: apuMeTHyecKas U TeoMeTpuyeckas Mporpeccus,
OeCKOHEYHO YOBIBaIOIIas TeoOMeTpuYecKasi Mporpeccus, JUHEHHBIA M AKCIOHEHLUAIbHBIA POCT,
(dbopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHIE O KOHCTAHTE;

MCIOJIb30BaTh MIPOTPECCUU JIJISl pEUICHHs] peallbHbIX 3a/1a4 MPUKIIAJTHOTO XapaKTepa;

CBOOOJIHO  OMEpUpOBaTh  MOHATHSMH:  TOCJIEIOBATeNIbHOCTb,  CIIOCOOBI  3a/aHUA
MOCJIeI0BATENbHOCTEH, MOHOTOHHBIE U OTpaHMYEHHBIE IMOCIIEOBATEILHOCTH, MOHUMATh OCHOBBI
3apOKJICHUS MaTEeMaTHYECKOr0 aHajn3a Kak aHajan3a 0ECKOHEYHO MalbIX;

cBOOOJIHO OINEpPUPOBATh MOHATUSMU: HENpPEphIBHbIE (YHKIMHM, TOYKH pa3pbiBa Tpaduka
dbyHKIMH, aCUMIITOTHI Tpaduka GyHKITUH;

cBOOOJHO OIEpUpPOBaTh MOHATHEM: (YHKIMS, HENpepbhlBHAsT Ha OTpe3Ke, NPUMEHSTb
CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM JIJIS1 PEIICHUS 3a/1a4;

cBOOO/IHO ONEpUPOBATh MOHITUSIMHU: TIEpBasi U BTOpasi MPOU3BOIHBIE (HYHKIUH, KacaTeIbHAs
K rpaduKy GyHKINH;

BBIUUCIISATH MPOU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUU JABYX (YHKIUH,
3HATh MIPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINNA;

UCIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI ITPOU3BOIHOM JIs pEIIeHUs 3a/1a4.

MHokecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpalliy HaJl MHOKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Ajs OMUCAHMs peajbHBIX MPOLECCOB U
SBJICHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB;

cBOOOJHO OINEpPUPOBaTh TOHATUAMHU: OMNpEJEIIEHuEe, TEOpeMa, YypaBHEHUeE-CIIEICTBHE,
CBOMCTBO MaTeMaTUYECKOTr0 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHUS 1 HEPABEHCTBA.

K xonmy oOyuenmss B11 KJacce o0OydYarOMMIACS TOJYYHT CICAYIONIAE TMPEAMETHBIC
pe3ynbTaThl MO OTHAEIbHBIM TeMaM palouell mporpaMmbl yueOHOro Kypca «AnreOpa W Haudaia
MaTEeMaTHYECKOTr0 aHAJIU3a:

Yuciia 1 BBIYMCICHUSA:

cBOOO/IHO OMEpPUPOBATH MOHATUSIMU: HATypaJIbHOE U 1EJI0€ YHCII0, MHOXKECTBA HATYpaJlbHbIX
U UENbIX YUCEeJl, UCIOIb30BaTh Npu3Haku aeauMoctu uenbix uuces, HOJl m HOK naTypaibHBIX
qucen AJIsl peleHus 3a1a4, IPUMEHATh aroput™ EBknnna;

cBOOO/IHO ONEpPUPOBATH MOHSITHEM OCTAaTKa IO MOJYJIIO, 3alMChIBaTh HaTypaJbHbIE YHCIIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

cBOOO/JIHO OMNEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO KOMILUIEKCHBIX
qucell, NMPEeACTaBIsATh KOMIUIEKCHBIE UYMCIa B ajiredpanyeckoil W TpUTOHOMETpUuYecKoil ¢opme,
BBITIOJHATH apu(MeTHYECKUE ONepaluy ¢ HUIMH U U300pakaTh Ha KOOPIUHATHON TIIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

cBOOO/IHO OMEpUPOBATH MOHATUSIMU: UppallOHANbHbIE, IOKa3aTeNbHbIE U Jorapudmuueckue
HEPaBEHCTBA, HAXOIUTh UX PELICHHS C TOMOLILI0 PABHOCUIIBHBIX IIEPEXO0B;

OCYILIECTBIISATH OTOOP KOPHEN MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPaBHEHHUS,

cBOOOJIHO OMEpUPOBATH IMOHSATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO, IPUMEHATH
HeoOxouMBble (YOPMYIIBI AJIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/JHO OMEpUPOBATH MOHSATHSMHU: CUCTEMAa U COBOKYIHOCTh YpPaBHEHUN W HEPAaBEHCTB,
PaBHOCHUJIbHBIE CHUCTEMBbl U CHCTEMBI-CIEICTBUS, HAXOJUTh PEIICHUS CUCTEMbl M COBOKYITHOCTEH
paloOHAJbHBIX, HWPPALUOHAIBHBIX, [IOKA3aTeIbHBIX U  JIOTAPU(PMHUUECKHX YpPaBHEHHH U
HEPABEHCTB;

pelmats  palHdOHAIbHBIE, HWppalMOHANbHBIE, IIOKa3aTeNlbHblE, Jorapudmuueckue U
TPUTOHOMETPUYECKHE YPAaBHEHHUS U HEPABEHCTBA, COJEpIKAIINe MOIYJIH U TapaMEeTpPhl;

MPUMEHSTH IrpaduuecKkrue METOAbI AJIsl pEeUIeHHs] YpaBHEHUI U HEPaBEHCTB, a TAaKXKe 3aJay C
napameTpamu;

MOJIETTMPOBATh PealibHbIE CUTYAIMH Ha SI3bIKE alreOpbl, COCTaBIATh BBIPAKEHUS, YPaBHEHHUS,
HEpPaBEHCTBA M HX CHUCTEMBl IO YCJIOBHIO 3a/ayd, HCCIIENOBAaTh ITOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM armapara anreOpbl, HHTEPIPETUPOBATH MOTYUECHHBIN pe3ynbTar.



DOYyHKUUM U TPaPuKH:

CTpPOUTHh TpadUKH KOMIOZUIMU (PYHKIHMA C MOMOIIBIO AJIIEMEHTApHOIO HCCIEeNOBAaHUS U
CBOMCTB KOMITO3HITUH ABYX ()YHKIIHI;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHHI U HEPABEHCTB Ha KOOPAMHATHOMN IIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUICCKUX (YHKITHA;

MPUMEHSTHh (PYHKLINHU U1 MOJIETUPOBAHUS U HCCIEA0BAaHUS PEATBbHBIX MPOIECCOB.

Hauyana maTeMaTH4ecKoro aHajimsa:

MCIOJIb30BaTh MIPOU3BOHYIO IS HCCIeI0BaHUs (YHKIIMU HA MOHOTOHHOCTb U KCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIee U HAUMEHbIIIEE 3HAYCHUS (PYHKIIMH HETIPEPhIBHOM HA OTPE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO JIUIsl HAXO0XKACHUS HAMIIYULIEro PelieHrs B MPUKJIAJHbIX, B TOM
YlClie COLMATbHO-YKOHOMUYECKUX, 3a/1a4ax, JUIsl ONMpeeleHHs] CKOPOCTH U YCKOpPEHUs mpoliecca,
3aIaHHOTO (POPMYJION MU TpadhUKOM;

cBOOO/IHO OMEpUPOBATH MOHATHSAMH: NMEpPBOOOpa3Has, OMPENCNEHHBIM HHTErpaj, HaXOAWUTh
NepBOOOpa3HbIE AJIEMEHTApHBIX (YHKIUMH U BBIYUCIATH HHTerpan mno ¢opmyne Hbiorona-
Jletibnua;

HaXOJUTh IJIOMAIH MIIOCKUX (UTYp U 0OBEMBI TEJ C TOMOIIBIO UHTErpaa;

UMETh TPEJCTaBICHHE O MaTEeMaTHYeCKOM MOJEIUPOBAHUM Ha MPHUMEPE COCTaBJICHUS
mudepeHIaTbHBIX YPaBHCHUH,

pelars MpUKIaJHbIe 3a/ladd, B TOM YHCJIE COIHUAIBHO-3KOHOMUYECKOTO0 U (U3HUECKOTO
Xapakrepa, CpeacTBaMu MaTeMaTHYeCKOTo aHayM3a.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPUSL.
Anrebpa 1 Havajla MaTeMaTH4YeCcKoro anaiausa (B 2 yactsax), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa
penakiueit Mopakosuya A.I'., O0111eCTBO C OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«MOLl MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA

JILA. Anekcanapoa Anre0Opa u Hayasa aHanau3a. CaMoCTOsITeTbHbIE PaOOThHI

10 xmacc. — M.: Muaemo3suna, 2018;

A.I'. MopnkoBuy Anrebpa u Hayasna aHanuza.10-11.Metoauueckoe nocodue

st yuurend. — M.: Muemo3una, 2017;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
POIII, Pemry EI'D
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