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MNOACHUTEJIBHAS 3AIINCKA

Y4eOHbIii Kypc «AnreOpa W Hadala MaTeMaTHYeCKOTO aHallM3a» SBISICTCS OJHUM U3
Han0oJiee 3HAYUMBIX B MPOTpaMMe CpeHero 001ero o0pa3oBaHus, MOCKOIBKY, C OJJHON CTOPOHBI,
OH 00ecIeurBaeT HHCTPYMEHTAIbHYIO 0a3y JJIsi U3yUeHHs BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C
JIPYroi CTOpOHBI, POPMHUPYET JOTHUYECKOe U aOCTPAKTHOE MBIIUIEHHWE O0YyYarolIUXcsi Ha YPOBHE,
HEOOXOIMMOM JIJIsl OCBOEHHSI MH(POPMATUKHU, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH M JAPYTHX
TUCHUIUIMH. B pamkax maHHOro ydeOHOro Kypca oOydarouiuecsl OBJIAJEBAIOT YHHBEpPCAIbHBIM
S3BIKOM COBPEMEHHOI HayKH, KOTOpast GOpMyIUpyeT CBOU JOCTHXKEHHSI B MaTeMaTHUECKOH (opme.

YueOHblii Kypc anreOpbl M Hayal MaTeMaTHUYeCKOTO aHaliu3a 3aKiIaJblBaeT OCHOBY JJIst
YCIICUIHOTO OBJIQJICHUS 3aKOHAMH (PU3UKU, XUMUHU, OMOJIOTUH, TIOHUMAHUS OCHOBHBIX TCHJCHIIMN
pa3BUTHS SKOHOMHUKM U OOIIECTBEHHOM KH3HU, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOIB30BaTh MX JJIS JAIbHEHIIEro
o0pa3oBaHus U B MOBCEAHEBHOM *XU3HU. B TO ke BpeMmsi oBiajieHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKLHUSIMH anreOpbl ¥ MaTeMaTHYECKOro aHajh3a Pa3BHBAET YMEHHUE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HICTUHHOCTb, JI0Ka3bIBaTh YTBEPKICHUS C MOMOIIBI0 HHIIYKIIUU U
paccyxaaTh JAEAyKTHBHO, HCIOJB30BaTh OOOOIIEHHE M KOHKPETH3alWIo, a0CTparupoBaHHE W
aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHUE.

B xone wusydenus yudeOHOro kypca «Anredpa M Hayajsa MaTeMaTHYECKOrO aHaIM3a»
oOydaromiuecss TOJy4YalOT HOBBIA OMNBIT pEHIeHHUs MPHUKIAJHBIX 3a7a4, CaMOCTOSTEILHOTO
MOCTPOCHHUST MAaTEeMaTHYEeCKUX MOJEICH peaJbHBIX CUTYalllil, WHTEPHpPETaluyd TOJTYYSHHBIX
peleHni, 3HAKOMSTCS C MpUMepaMyu MaTeMaTHMYeCKHUX 3aKOHOMEpPHOCTEH B MpUpOJie, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATHIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

Y4eOHblii Kypc 007agaeT 3HAUUTENbHBIM BOCIHUTATEIbHBIM IOTEHIIUAJIOM, KOTOPHIHA
peamu3yercss Kak depe3 Y4eOHBIH Marepuan, CHocoOCTBYIOUMH (HOpMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CHeHUPUKy yUeOHOM AesTeNbHOCTH, TpeOyIomel Mpoa0KUTENbHON
KOHIICHTPALlMN BHUMAaHUS, CAMOCTOSTEIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3@ IOJTy4IEeHHBIN
pe3yIbTar.

B ocHoBe Meromukum oO0ydeHus anreOpe M HadajJaM MaTeMaTHYeCKOTO aHaluu3a JIKUT
JEeSTEIIbHOCTHBIA IPUHIIUTT O0yUEHUSI.

B ctpykrype ydueOHOro kypca «AnreOpa v Hayajga MaTeMaTHYECKOTO AHAIIN3a» BBIJCICHBI
CIEyIOIINE COJepXKaTeIbHO-MeToANYeckne JUHUU: «Yucaa u  BeIYHCIEHUs», «DyHKIUU U
rpadukn», «YpaBHEHUSI W HEpaBEeHCTBa», «Hauama maremaTmdeckoro aHammsa», «MHOXECTBa U
Joruka». Bce OCHOBHBIE COEpKATENbHO-METOANYECKUE TUHUU U3YYalOTCS Ha MPOTSHKEHUU JBYX
JeT 00yueHHUs Ha YPOBHE CpeIHEero odiiero oopa3oBaHUs, €CTECTBEHHO IOMOJHAS APYT Ipyra H
MOCTENIEHHO HACHINIAsCh HOBBIMH TeMaMU M pasfenamu. J[aHHBIM y4eOHBIH Kypc SBIsSETCS
MHTETPAaTUBHBIM, ITOCKOJIBKY OOBEOUHSET B cebe COJepKaHWe HECKOJBKHX MaTeMaTHYeCKHX
TUCITUIIMH, TaKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKH aHalIu3, TEOPUS MHOXKECTB,
MaTeMaTHuecKasi Jioruka u apyrue. [lo Mepe Toro kxak oOydwaromumecs OBIafeBarOT Bcé Ooiee
IIMPOKMM  MaTeMaTHYeCKHM  amlmapaToM, Y HHUX [OCIe[oBaTelbHO  GopMuUpyeTcs U
COBEPILIECHCTBYETCS YMEHHE CTPOWTHh MaTeMaTHYECKYI0 MOJENb PEalbHON CHUTyalluH, MPUMEHSTh
3HaHUS, T[IOJIyUYEHHbIE TP H3YYEHUH Y4eOHOro Kypca, JJIsi PpEHICHUS CaMOCTOSITEIbHO
chopMyIHpPOBAaHHON MaTEMaTHYECKOM 3a71a4H, a 3aTeM HHTEPIPETHPOBATH CBOM OTBET.

CogepxaTtenpHO-MeTOANYECKasl JTMHUS «YHUclia ¥ BBIYMCIEHUS» 3aBepiiaeT (OpMHUpPOBAHHE
HaBBIKOB HCIIOJIb30BaHUsl JICHCTBUTENBHBIX YUCEINl, KOTOPOE OBUIO HAYaTO Ha YpOBHE OCHOBHOTO
obmiero o6pazoBanus. Ha ypoBHe cpemnero obmiero oGpa3oBaHus 0co00oe BHUMAaHHE YAENSETCS
(OpPMHUPOBAHNIO HABBIKOB PAIMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOIINX B ceOS HMCIIOIB30BaHUE
pa3auuHbIX (OpM 3amUCH YKCIa, YMEHHE JenaTh MPUKHUIKY, BBIMIOTHATH HPUOIIKEHHBIC
BBIUUCIICHHSI, OI[CHMBATh YHCJIOBBIC BBIPAXKEHHs, paboTaTh ¢ MaTEeMAaTHYECKUMH KOHCTaHTaMH.
3HaKOMBIE O0YYaIONIMMCS MHOXECTBA HATypajbHBIX, IENBIX, PAIMOHATBHBIX U JIEHCTBUTEIBHBIX
Ypcea JIOTIONHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXJIoM U3 OTHX MHOXECTB
paccMaTpUBAIOTCSI CBOWCTBEHHbIE €My cClelu(pUYecKrue 3aJauyd U OIEepaluu: JeJeHHEe Halleso,
OTIEPHPOBAHNE OCTATKAMH Ha MHOXKECTBE IEJIBIX YHCEN, OCOOBIe CBOWCTBA PAIMOHATIBHBIX M
UPPAIMOHATFHBIX YMCeN, apu(PMETUYECKUEe OIEepaluy, a TaKKe M3BICUCHHE KOPHS HATypalbHON
CTETNeHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Hcell. biaroaaps mocineaoBaTeIbHOMY paclIMpeHHIo Kpyra
UCIIOJIb3YEMBIX YUCEINl M 3HAKOMCTBY C BO3MOKHOCTSIMH WX MPUMEHEHUS IS PEIICHUS Pa3INIHbBIX



3a7a4 (opMUpYeTCsl IPEACTaBICHUE O €IUHCTBE MaTeMaTUKH KaK HAyKH M €€ PoJiM B MOCTPOECHUU
MoJIeNIell pealbHOTO MUPA, IIUPOKO UCHOJIB3YIOTCS 0000IIEHNE U KOHKPETHU3ALIHSL.

Jluans «YpaBHEHHS M HEPABEHCTBA» PEANU3YETCs HA IMPOTSDKEHUM BCEro OOydeHHUs Ha
YpOBHE cpeiHero obmero o0pa3oBaHMs, IOCKOJIbKY B KakIoM pasgene IIporpammel
IPEIYyCMOTPEHO pEIlIeHUEe COOTBETCTBYIOMIMX 3a4ad. B pesynbTare oOyuarolmiuecss OBJIaJIeBaOT
pa3IMYHBIMM  METOJAMU  DPELIEHUS  pPalUOHAIBHBIX, MPPALMOHAIBHBIX, IIOKAa3aTENIbHBIX,
JOrapu(pMHUUECKUX M TPUTOHOMETPUYECKUX YpPaBHEHMH, HEPABEHCTB M CUCTEM, a TaKke 3ajad,
cojepkamux napaMeTpbl. [lonmydeHHblE yMEHHUS WIMPOKO HCHOJIB3YIOTCS IPU HCCIEI0BAHUU
(GYHKUIMH € ITOMOILIBIO NPOU3BOAHOM, MPU PELICHUH MPUKIAAHBIX 33Ja4 U 3a/lad Ha HaXOXJEHHUE
HanOONBIINX M HAUMEHBUIMX 3HaueHUi (QyHKuuu. [laHHas cojep)karenbHas JMHUS BKIIOYACT B
ce0s Takxke (OpPMHPOBAHHME YMEHHUH BBINOJIHATH pacu€Tsl Mo (opmynaM, IpeoOpa3oBaHUS
palMOHaIbHBIX, MUPPALMOHAIBHBIX W TPUTOHOMETPUUECKHUX BBIPDAKEHUM, a TaKKE BBIPAKECHUH,
colepXkalMX CTeNeHW U Jorapugmsl. bnarogaps wn3ydeHuro anreOpauyeckoro MaTepuala
NPOUCXOMUT  JajbHEWIIee pa3BUTHE  AJITOPUTMHUECKOTO M aOCTPAKTHOTO  MBINUICHUS
oOyuaromuxcs, (pOpMHUPYIOTCS HaBBIKM JETYyKTHBHBIX PpacCyXICHHH, paOOThl C CHMBOJBHBIMU
dbopMamu, IMpenCTaBICHHUS 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaraer 3¢p(eKTUBHbIE MHCTPYMEHTBI Ul PELICHHs MPAKTUYECKHX M €CTECTBEHHO-
Hay4HBIX 3ajla4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKHU.

CopnepxatenpHo-MeToauyeckass JUHUS «DyHKIMM U TpadUKu» TECHO IMEperieTaeTcs C
JPYTMMH JIMHUSIMU y4€0OHOI'0 Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 3a7a€T MOCIIE10BaTEIbHOCTD
u3yuyeHus: Marepuana. V3ydyeHue  CTENEHHOH, IOKa3aTeNbHOW, Jorapugmuyeckod U
TPUTOHOMETPHUYECKUX (PYHKIUH, UX CBOWCTB U TPa(HKOB, HCIIOIB30BaHUE PYHKIUN TS PELICHUS
3a7iay U3 JAPYruX y4eOHBIX MPEIMETOB U PEaJbHOM KU3HU TECHO CBSA3aHO KAK C MaTeMaTHYECKUM
AQHAJIN30M, TaK U C PELIEHUEM ypaBHEHUHN U HepaBeHCTB. [Ipu 3ToM 00bII0E BHUMaHUE yAEISETCS
(GOpMHPOBAHUIO YMEHHS BBIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY pa3iMYHbIMU BEIMYMHAMHU,
UCCIIEIOBATh TOJy4YeHHBbIE (DYHKIUH, CTPOUTh UX rpaduku. MaTtepman 5ToW coaepkaTelbHOU
JVHUN HalleJIeH Ha Pa3BUTHE YMEHUH M HaBBIKOB, NO3BOJISIOIIMX BBIPAXKAaTh 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMHU B PA3JIMYHON (hopMme: aHAIMTHUECKOH, rpaduueckoil u cioBecHoW. Ero msyuenme
CHOCOOCTBYET PpA3BUTHIO QITOPUTMUYECKOIO MBIIIICHHUS, CHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3aI[1H, HCII0JIb30BAaHUIO aHATIOTH.

CopnepxarenpHass nuHuA «Hauama MaTreMaTH4eCKOro aHalInW3a» IO3BOJIIET CYLIECTBEHHO
pacIIUpUTh KPYT Kak MaTeMAaTUYECKUX, TaK U MPUKIIAJHBIX 3a/1a4, JOCTYMHBIX 00y4YarolUMCs, TaK
KaKk y HHUX MOSBISAETCS BO3MOXHOCTb CTPOUTH TI'paUKU CIOXKHBIX (YHKLUUH, ONpenensTh HX
HauOOJbIINE U HAUMEHBIINE 3HAYEHMS, BBIYUCIATH IUIOMAIU (GUTyp U OOBEMBI Tell, HaXOJUTh
CKOPOCTM M YCKOpeHMs mpoueccoB. JlaHHas conepaTellbHas JMHUS OTKPBIBAE€T HOBBIE
BO3MOXXHOCTH MOCTPOEHHUS MaT€MaTUYECKUX MOJENEN pealbHbIX CUTyallui, MO3BOJIIET HAXOIUTh
HawIydlllee pEUIeHHE B MPUKIAAHBIX, B TOM YHCIIE COLMAIBbHO-DKOHOMHYECKHX, 3a7ayax.
3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOrO aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GOopMaTbHO-JIOTHYECKOT0 M KPEaTHBHOIO MBIIIICHHS, (DOPMUPOBAHMIO YMEHHMH pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MaT€MaTUKM B HayKe, TEXHMKE U HcKyccTBe. OOyuaroniyecst y3HaKT O
BBIJIAIOIINXCS pEe3yJIbTaTax, MOJyYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHKU KaK HayKd, U 00 HX
aBTOpaXx.

CopnepxaTenbHO-MeTOANYeCKast TUHUSA « MHOXKECTBA U JIOTUKa» BKIIOYAET B ceOs 3JIEMEHTHI
TEOpPUU MHOXKECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHbIE IPE/CTaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJIbHON MaTeMaTUKU U IMpe/iaraloT Haubosee YHUBEPCAIbHBIN S3bIK,
OOBeAMHSIONINIA BCe pas3felibl MaTeMaTMKd U €€ NPUIIOKEHUH, OHHM CBSA3BIBAIOT pa3HbIE
MaTeMaTUYECKUE JUCLUIUIMHBI M HUX MPWIOKEHHd B enuHoe unenoe. [loaToMy BakHO [aTh
BO3MOXXHOCTh OOydaromeMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIH S3BIK COBPEMEHHOMU
MaTEMAaTUKU M UCIOJB30BaTh €r0 JUIsl BHIPAKEHUSI CBOMX MBbICIEH. J[pyrMM Ba)KHBIM NPHU3HAKOM
MaTeMaTUKHd KaK HayKd CJeQyeT INpU3HATh CBOWCTBEHHYIO €M CTpOTroCTh OOOCHOBaHHM U
CJIEIOBaHUE ONPEICIEHHBIM IIPABWJIaM IOCTPOEHUS JI0KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTUYeCKON JIOTUKM CHOCOOCTBYET pa3BUTHIO JIOTHYECKOTO MBIIUIEHUS OOyYaroluxcs,
MO3BOJISIET UM CTPOHMTH CBOM PACCY)KJICHHsSI Ha OCHOBE JIOTHUECKUX MpPaBUi, (OPMHUPYET HABBIKU
KPUTUYECKOTO MBIIIJICHHUS.



B yueGHOM Kypce «Anredpa M Hayasla MaTeMaTHYECKOTO aHAIN3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJAETUPOBAHUS, KOTOPBIE MPU3BaHbI CIIOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB
IIOCTPOEHHSI MOZEJTEH pealbHBIX CUTYyallMi, UCCIEJOBAHMS 3TUX MOJENEH C IMOMOINBIO armapara
anreOpbl 1 MaTEMAaTUYECKOTO aHAIN3a, MHTEPIIPETAIINH TIOJTYYCHHBIX pe3yIbTaToB. Takue 3a1aHust
BIUICTEHBI B KQXIBII U3 Pa3/IeJIOB IPOrpaMMBbI, IOCKOJIBKY BECh MaTepral y4eOHOro Kypca IHUpOKO
HCIOJIB3YCTCA [JIA PCUHICHUA IMMPUKIAIHBIX 3ajady. HpI/I peIICHUM PCAJIBHBIX IMPAKTUYCCKHUX 3aaad
oOydJaromMecsi  pa3BUBAIOT  HAONIOAATENFHOCTh, yMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCHOJB30BATh AHAJOTHMIO, 0000IIATh W KOHKPETU3MPOBATH IMPOOIIEMY.
JlesaTenbHOCTh 1O (HOPMHPOBAHHMIO HABBIKOB PEIICHUS NPHUKIAAHBIX 3aJad OpraHu3yeTcs B
HpolLecce U3yUYCHHUs BCeX TeM YUeOHOT0 Kypca «Aredpa U Hayajaa MaTeMaTH4eCcKOro aHaIu3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAJIM3a» OTBOJHUTCS B
10 xmacce — 136 gacoB (4 4yaca B HEJETIIO).



COIEPKAHUE OBYYEHUSA
10 KJIIACC

Yuciia 1 BBIYMCICHUSA

Panmonaneueie yncna. OOBIKHOBEHHBIE W JCCATUYHBIC JAPOOU, MPOIECHTHI, OECKOHECYHBIC
nepuoanydeckue 1podu. [lpumenenue apobdeii 1 MPOLEHTOB ISl peICHHs TIPUKIIATHBIX 3aa4 U3
Pa3JIMYHBIX OTPACIIE 3HAHUMN U PEATIbHON KU3HHU.

JeiicTButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHyecKue
onepaluuy ¢ JICWCTBUTEIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA U €r0 CBOMCTBA.
[TpuOmkE€HHbIE BBIYUCICHHUSA, MpaBWJIa OKPYIJICHMs, TPUKUIKA U OIEHKa pe3yJlibTaTa
BBIYMCIICHH.

Crenenb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alUCH ACUCTBUTEIBHBIX YHCEII ISl pELICHUs TPAKTUUECKHUX 3a/1a4 U IIPEICTABIICHUS IAHHBIX.

Apudmernaeckuii KOpeHb HaTYpaIbHOW CTEIICHH M €T0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TIOKa3aTelieM M €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC  HATypaTbHBIC JIOTAPUPMBL.

CuHycC, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. APKCHHYC, apKKOCHUHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxxmecTBa M TOXIECTBEHHbIE TpeoOpa3oBaHMs. YPpaBHEHHE, KOPEHb YpaBHECHHS.
PaBHOCHIIbHBIE ypaBHEHMS U YpaBHEHHsI-cliecTBUs. HepaBeHCTBO, pellleHe HEpaBEeHCTBaA.

OCHOBHBIE METOJIbI PEIICHUS IENBIX U APOOHO-PAIlMOHATBHBIX YPABHEHUM U HEPABEHCTB.
MHorowiessl OT OJHON IepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ riensivMu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUM, COEPKAINX CTETICHH U KOPHH.

Uppauronansupie  ypaBHeHHs. (OCHOBHBIE METOJBI  PEIICHUS  HUPPAMOHATIBHBIX
YPaBHEHUM.

[TokazaTenbHbie ypaBHEeHUsI. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX YPABHEHHI.

[TpeoOpazoBaHue BhIpAKEHHM, COIEPIKAINX JOTapru(MBIL.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEHICHHUS JIOTAPUPMUYECKUX
YPaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [IpeobOpa3oBaHue TPUTOHOMETPUUECKHUX
BBIpaKEHM. Pellienre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €r0
3HAYCHHUS, IPUMEHEHUE ONPECIIUTENS I PEIICHUs] CUCTEMBI JIMHEHHBIX YpaBHeHHH. Pemenue
MPUKIIAJHBIX 3a/1a4 C OMOILBIO CUCTEMBI JINHEWHBIX YpaBHEeHMI. McciienoBanne nocTpoeHHOU
MO/JIEH C MTOMOLIBI0 MAaTPHUIL U ONIpeAETUTENEH.

[locTpoeHrne MareMaTHuyecKUX MOJENEeN peasbHON CUTyallMH C MOMOIIbIO ypaBHEHUH U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHHW M HEPABEHCTB K PEIICHHI0 MaTeMaTUYeCKHX 3aaad U
3a/1a4 U3 pa3UIHbIX 00IaCTe HayKU U peaTbHON )KU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMA, crnocoObl 3ananus (yHkuud. B3ammHo oOpatnbie ¢yHkiuu. Kommosuius
byuxuii. ['padux pyHkumnn. DnemeHTapHble Mpeodpa3oBanus rpadukoB QyHKINHI.

OO6nacTp onpeneneHUss ¥ MHOXKeCTBO 3HaueHui ¢yHkimu. Hynu dyukuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIe M HeuéTHble QyHKIuH. llepromnyeckue dyHkuun. [IpoMexyTkn
MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHHUMYMBI (yHKIMK. Hanbomnbliee 1 HaMMEHbIee
3Ha4YCHUs PYHKIIUU HA TIPOMEKYTKE.

JluneitHast, KBaApaTUIHAS U IPOOHO-THUHEIHAST (PYHKIMH. DIIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOEHNE UX TPadUKOB.



CreneHHass (pyHKIMS C HAaTypaJbHbIM M LieJbIM Ioka3areneM. E€ cBolicTBa M rpaduxk.
CpoiictBa 1 rpaduk KOpHA N-Oi cTerneHW Kak (yHKIUH OOpaTHOM CTENEeHH C HaTypalbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUH JUIsl pelIeHUs] ypaBHEHUH.

Tpuronomerpudeckas OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUECKUX (PYHKUIUH
YHCJIOBOI'O apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJIbHBIX IpoIleccax U ABICHUsX. I'paduku pearbHbIX
3aBHCHUMOCTEM.

Havyana maTeMaTH4ecKOro aHajimu3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3a/1aHUs NOCIEI0BAaTENbHOCTEH. MeTol MaTeMaTH4ecKoi
UHAYKIMU. MOHOTOHHBIE M OIPaHUYEHHBIE IOCIEA0BATENbHOCTU. McTopus BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJln3a OECKOHEUYHO MaJIbIX.

Apudpmernueckass U reoMerpuueckas —nporpeccud. beckoHeuHo — yObiBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH IeOMETPHUUECKOW HPOrpecCu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrpeCCUU U1 PELICHMs] pEaJIbHBIX 3a]1a4 IPUKJIAJHOIO XapaKTepa.

HenpepeiBable ¢GyHKIMM M HX CBoWcTBAa. TOukHM paspbiBa. ACHMOTOTH TpadUKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPepbIBHBIX HAa OTpe3ke. MeToa MHTEpBajOB Ul pEIleHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUHN ISl pEIICHUS 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKUIUHU. OnpenesreHue, reOMeTpUIeCKUil U GU3NIECKUi
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduKy (yHKINH.

[TpousBosHbIe 35eMeHTapHbIX QyHKUUH. [Ipon3BoaHas cyMMBbl, IPOU3BEACHUS, YACTHOTO
Y KOMIO3ULIMU (QYyHKLUH.

MuoxecTBa H JIOTHKA

MHOXeCTBO, Oomepalny HajJ MHOXKECTBAMU M UX CBOMCTBa. [narpammer Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX Y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMAaTH4YeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYUEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHMYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHL) HA
YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHU A

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYydYaromierocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOr0 OOIIecTBa, MPEICTABICHUE O MaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H Ha3HAUYCHUEM;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUNMCKON TPaKIaHCKON MICHTHYHOCTH, YBOKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCHUMCKONM MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCHUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTeMAaTHMUYECKOW IIKOJbI, UCIOIb30BAHUE STUX JIOCTUKEHUU B
JIPYTUX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JIOCTMKEHUN HAayKU W JEATEIIbHOCTHIO YYEHOr0, OCO3HAHHME JMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOWYMBOTO Oy IyIIETO;



4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE  OTHOLIEHHWE K  MHpYy, BKJIIOYas  ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pELICHUH, pacCyKIEHUH, BOCIHPUUMUYUBOCTH K
MaTeMaTUYECKUM acIEKTaM pa3JInYHbIX BUJIOB UCKYCCTBa,

5) puzuveckoro BOCIMTAHUSA:

c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTEeMaTUYECKHE 3HAHUS B HHTEPECAX 37J0POBOTO
u Oe3omacHOro obpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0pOBbIO (310pOBOE
NUTaHue, COATAHCHPOBAHHBIN PEXXUM 3aHATHH U OTIbIXa, peryJisipHas (pu3nueckasi akTHBHOCTb ),
(bu3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX CIOPTUBHO-03JOPOBUTEIIBHON J€SITE€IbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYZY, OCO3HAHHE ILIEHHOCTU TPYIOJIO0Ms, HHTEpEC K pa3IMyHbIM cdepam
npodeCCHOHATIBHON JEeSTEIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW M €€ MPUIIOKEHUSIMHU, YMEHUE
CoBepIIaTh OCO3HAaHHBIM BBIOOP Oyaymeld mnpodeccud U Ppealn30BbIBATE COOCTBEHHBIE
KU3HEHHbIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKOMy OOpa3oBaHHIO W
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYacTHIO B PEIICHUU
IPAKTUYECKUX 3a7ja4 MaTEMaTUYECKOI HallpaBIEHHOCTH;

7) IKOJI0TrNYECKOr0 BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KyJIbTYypbl, IIOHUMAHUE BIUSHUS COLUAIBHO-
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOAHOM M COLMAIBHOM CpElbl, OCO3HAaHUE
rI00aNbHOTO ~ XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHEHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HaHMUM Ui peleHMs 3a/ad B O0JIACTH OKpY»Karollled cpejbl, MIIaHUPOBAaHUE
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM ISl OKpY KatOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAYKU U OOIECTBEHHOW MPAKTHUKH, HOHUMAHME MAaTEMaTUYEeCKOM HayKH Kak cQepsl
YeJIOBEYECKON NEATENIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIN3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKH U MAaTEMaTU4YECKON KyJIbTYpOU KaK CPEICTBOM MO3HAHMS MHPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUIYaIbHO U
B IpyTIIE.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTenbHbIC YHHBEPCAJIbHbIC Y4eOHbIC NelCTBUS

Ba3oBble Joruyeckue geficTBus:

BBISBIIATh M XapaKTEpPU30BaTh CYIIECTBEHHBIE IMPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy TOHATUSAMH, (QOPMYJIUPOBATH OINpEAENeHUS TMOHATHUH,
yCTaHaBJIMBaTh CYUIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMK, OCHOBaHUSA Ui 00OOLIeHHS U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOIO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNpPeoOpa3oBHIBATh CYXKICHHS: YTBEpIUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUYUs B (akTax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKIEHUSAX, TMpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

JIeNlaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTMKH, AETYKTUBHBIX U HHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIECHUU (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllMIO, MPHUBOAUTH MNPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BBIOMpATh CrMoco0 pemieHus y4yeOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoliee NOAXOIANIMM € Y4ETOM CAMOCTOSITEILHO BBIJEIEHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarenbckue AelcTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (OPMYIUPOBAThH
BOTIPOCHI, (UKCUPYIOLIME NPOTHBOpEYHE, NpoOJeMy, yCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULIMI0, MHEHUE;

IIPOBOJUTH  CaMOCTOSATENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 110
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IPOLECCa, BBIBICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOATENILHO (hOpMyIUpPOBaTh 000OIIEHNS U BBIBOJBI 110 pe3yJbTaTaM MPOBEIEHHOIO
HaOJII0/IEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAK)KE BBIIBUTATH IIPEAINIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ unopmanmeii:

BBISBIIATH JE€(PUIMUTH HHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJI1 OTBETAa HA BONPOC U JAJIS
peleHus 3a1a4u;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB  pa3jIM4YHBIX THUIIOB, AaHAIM3UPOBATH,
CHCTEMATH3MpPOBATh M HWHTEPIPETUPOBATh HMHOOPMAIMIO PpA3IUYHBIX BUAOB U  (opMm
IIPEJICTaBIICHHUS],

CTPYKTYpHpPOBaTh  HMH(POpPMAIMIO, TPEACTaBIATE €€ B  pa3iuyHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHnKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe /1eiiCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXJIEHUS B COOTBETCTBUU C YCIOBUSIMH U LEJISIMHU
06HleHI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IHCBMCHHBIX
TEKCTaX, JaBaTh IOSCHEHMS IO XOAy peLIeHHUs 3a7ayd, KOMMEHTHPOBAThb MOJTYYECHHBIN
pe3yJIbTar;

B X0/ie OOCYX/IE€HHUS 33a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYXJIaeMON TEeMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HAICJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJISATb CBOU
CYXJIEHUS C CYXXACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KMBaTh pa3jinyMe U CXOJCTBO
MO3UIMH, B KOPPEKTHON popMe GOopMyJIMPOBATH Pa3HOIIACHsl, CBOM BO3PAXKECHHUS;

IIPEJCTaBIISITh PE3YJbTaThl PEUICHMs 3aJadM, DKCIEPUMEHTA, HCCIIEIOBaHUS, IMPOEKTA,
CaMOCTOATECIIBHO BBI6I/IpaTI) Q)OpMaT BBICTYIIVICHUA C y‘-IéTOM 3aga4 IMpPE3CHTalMu U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusaunus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEICHNs MaTEMaTUUECKOH 3a7aun;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH PEUICHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa M[EId M YCIOBHUSIM, OOBSICHATH HPUYUHBI
JOCTHKEHUSI WJIM HEAOCTH)KEHUS pPE3yJIbTaTOB JNEATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.



CoBMecTHasl 1eATEJIbHOCTD:

MOHMMATh ¥ UCIOJb30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYaIbHOW paOOThI TpU
pemieHHH y4YeOHBIX 3a/Ja4y, NPUHUMATh IIeJIb COBMECTHOH JESTEIbHOCTH, IUIAHUPOBATh
OpPTaHM3AIMI0 COBMECTHOW pabOThI, pacmlpeneNiaTh BUABI paboT, JTOTOBAapUBATHCS, OOCYKIATh
IpoIiece M pe3yIbTaT padoThl, 0000IIATh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B T'PYIIOBBIX (GopMax padoThl (0OCYykJeHUsS, OOMEH MHEHUMN, «MO3TOBBIC
HITYPMBD» M HHBIC), BBIOJHATH CBOK 4YacTh PabOThI M KOOPAWHUPOBATH CBOM JEHCTBUS C
JIPYTHMH YJICHAMH KOMAaHbI, OLIEHWBAaTh KAayeCTBO CBOErO BKJAJa B OOMIMIA MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenusst B 10 kJjiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MpPEAMETHBIC
pe3yJabTaThl MO OTJENbHBIM TeMaM paboyeil mporpaMmsel y4eOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOr0 aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIBHOE YHUCIIO0, OECKOHEUHAs! IepUOANYECcKast
poOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAallMOHAJIBHBIX M JAEHCTBUTEIbHBIX
4yyCel, MOJYJIb IEHCTBUTEIBHOIO YUCIIA,;

HOPUMEHSATH IpOOU U MPOLIEHTHI [UI PeLCHUs IPUKIIAAHBIX 33]1a4 U3 Pa3InYHbIX OTpaciei
3HAHUH U PEAILHOM KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, NpaBWJa OKPYTJIEHUS, NPUKUIKY U OLIEHKY
pe3yJibTaTa BIYMCICHHUI;

CBOOOJTHO ONEpUpPOBaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAAIIYI0 (OpMY 3alHMCH JCHCTBUTEIBHBIX YHCEN JJISl PEeIICHHS MPAKTUYECKHX 3a1ad U
IIPEJICTaBIICHNS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTETIEHU;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTETIEHb C PallMOHAJILHBIM IT0Ka3aTeIEM;

CBOOOZHO ONEpUPOBATH MOHATHSAMU: JorapudM 4YHucia, AECITUYHBIE U HATypajbHbIE
J0rapuQMmsl;

CBOOOZHO ONEpPUPOBATH MOHATHSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHCIOBOIO
apryMeHra;

ONEPUPOBATH MOHATUAMU: APKCUHYC, aPKKOCHHYC ¥ apKTAaHI'€HC YHACIOBOTO apryMEHTAa.

YpaBHeHUsS M HEpABEHCTBA:

CBOOOAHO  ONEpPUpPOBaTH  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHNUS U YPAaBHEHUA-CIIECTBUS, PABHOCUIIbHBIE HEPAaBEHCTBA;

IPUMEHSTh pa3IUYHble METOAbl PELIEHUS pPALMOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB [UIsl PEIICHUS] HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HenbMA - KO3 QUIMEeHTaMH, KOPHHM MHOTOWIEHA, NPUMEHATh JeJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3dy u treopemy Buera nins pemenus 3anay;

CBOOOJTHO ~ONEpUpOBaTh TMOHATHSMU: CUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIa,
ONpeAeNuTeNb MaTpulbl 2 X 2 W €ro TeOMETPUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 i BBIYUCIEHUS €ro 3HaUY€HUs, IPUMEHATh ONPEIEIUTENN AJIs PEICHUs
CHUCTEMBI JIMHEHMHBIX YPABHEHUH, MOJEIHPOBATh PEAIbHBIE CUTYallUH C IIOMOIIBIO CHCTEMBI
JUHENHBIX YpaBHEHMH, HCCIEN0BaTh IIOCTPOEHHBIE MOJEINM C IOMOUIbI0 MAaTpUll U
ONpEIETUTENEN, HHTEPIIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHus BRIPaKEHUI;

BBIMIOJHATh NPEOOpa3oBaHUsS  YHCIOBBIX BBIPDAKEHUH, COAEpXKAIUX CTENeHH C
paloOHaIbHBIM IIOKA3aTENEM;

UCIIONIb30BaTh  CBOWCTBA JIOTapu(pMOB i IpeoOpa3oBaHus  JIOrapupMUUYECKUX
BBIPAKECHMI;



CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPAlMOHANbHbBIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCWIIBHBIX MEPEXOI0B
WJIN OCYILECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHYECKOE YypaBHEHHE, TPUMEHATH
HEo0Xo1uMble (OPMYIIbI sl pELLIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUN;

MOJICIMPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCJIOBUIO 3a/auyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIMS, CHOCOOBI 3aJaHHs (YHKIWH, B3aUMHO
obpatHble (QyHKIMH, KoMIo3ulus (QyHKIuH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONpPEJENEeHUs M MHOXKECTBO 3HAaYECHUH
byHKIMHU, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO OIEpPUPOBATH MOHATUAMU: YETHBIE U HEUETHbIC (DYHKIUM, MEPUOJUUECKUE
(GYHKIHMM, TPOMEKYTKH MOHOTOHHOCTH (YHKIUH, MAaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbllIee U HaUMEHblIIee 3HaueHne (PYyHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTETEHHass (DYHKIHS C HATypaJIbHBIM U IIEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKIMU C HaTypajJbHBIM W LEJNbIM IOKa3aTeneM, rpaduk
KOpHsI N-0ii CTEeTIeHU KaK ()YHKIUU OOpAaTHOH CTENICHH C HaTypaJIbHBIM MTOKA3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHas, KBaJpaTU4Has U JApOOHO-IMHEHHas (yHKIMH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpPHPOBATh MOHATUAMM: IOKa3aTelbHas U Jorapupmuueckas QyHKLUUH, UX
CBOWCTBA ¥ TpadUKH, HCIIOIB30BATh UX IPAQUKH TS PEIICHHs] YPaBHEHHIA;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAs] OKPY)KHOCTb, OIpe/eleHue
TPUTOHOMETPHUYECKUX (DYHKIUH YHUCIIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIUH A7 MCCle0BaHMUs MPOLECCOB M 3aBUCUMOCTEH MpuU
pelIeHNH 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB M PEANbHON JKU3HH, BBIpAXaTh (HopMyJamMu
3aBHCUMOCTH MEX/y BeJTUUYNHAMM;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas MHporpeccus,
OeckoHEUHO yObIBarollasi reOMEeTpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIBbHBIN POCT,
(bopMyI1a CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNUE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEUICHUS PEATBbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
MIOCJIEIOBATEIHOCTEH, MOHOTOHHBIE i OTPaHHMYECHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKIEHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: (DYHKIUS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTH
CBOMWCTBA HEMIPEPBIBHBIX (DYHKLUH /17151 peIIeHHs 3a/]1a4;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TMPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKIUM;

BBIUUCIISIT TIPOM3BOJHBIE CYMMBI, TPOU3BEIEHHs, YaCTHOTO W KOMITO3UIIMH JBYX
(byHKUMH, 3HaTh TPOU3BOIHBIE 3JIEMEHTAPHBIX (QYHKIUH;

UCTIOJTF30BaTh TE€OMETPUICCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM TSl PEIICHHS 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHSATHSIMH: MHOXECTBO, OTIEPAIINN HaJl MHO)KECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONUCAaHUsS PealbHBIX MPOLECCOB
U SIBJICHUM, IPU PELIECHUY 3aa4 U3 JPYTUX YUYEOHBIX [IPEIMETOB;

CBOOOJHO OIEpUPOBaTh IOHATHSAMM: OIpPEIENIeHHE, TEOpeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIBHBIE ypaBHEHHUS U
HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoabnbie  Tlpakruyeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecype
MHOXECTBO 1EHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U o4 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
9 Oynkuun 1 rpapuku. CreneHHas GyHKIUS C 12 1
EJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTEIECHN. 15 1
WppannoHaibHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenpHble 10 1
ypaBHEHHSI
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
yYpaBHEHHUSI
7 ITocrnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBable pyHkuuu. [IponszBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0










