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INOACHUTEJIbBHASA 3AIIMCKA

VYuebnblli Kypc «Anrebpa W Hadajga MAaTEMAaTHUYECKOTO aHAIHM3a» SIBIISETCS
OJIHMM W3 HambOojee 3HAYMMBIX B IMpOrpamMMe CPEIHEro OO0IIero oO0pa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy st
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroill CTOpPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBINIICHUE O0YJarONIMXCsl HA YPOBHE, HEOOXOIMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UICTOPUH, CIOBECHOCTH U JPYTUX
TUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJaJI€BaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KoTopas (OpMyJIUpyeT CBOHU
JTOCTHKEHUSI B MaTEMaTHYECKOM opMe.

VY4eOHbIil Kypc anreOpbl M Hauajdl MaTEeMaTUYECKOTO aHalu3a 3aKjaJbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XHUMHH, OHOJOTHH,
MOHUMAaHUsl OCHOBHBIX TEHJICHLIMHA pa3BUTHSI SKOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VIS JalbHEHIIero oopa3oBaHUS U B
MOBCEIHEBHOM XM3HHU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKIHUSMHU aireOpbl M MaTeMaTH4YEeCKOTo aHalu3a pa3BHUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUIUUA U PacCyXAaTh NEAYKTHUBHO, UCIOJIb30BAThH
00001IeHNe W KOHKPETU3allMi0, abCTparupoBaHHE M aHAIOTHIO, (OopMHpYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIUICHHUE.

B xome u3yuenusi yueOHOro kypca «Anredpa M Hayaisa MaTeMaTHUYECKOTO
aHanKu3a» OOy4YarolIMecs: MOJY4YaloT HOBBIA OMBIT PEIICHHUs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MAaTeMAaTUYECKUX MOJENIel peallbHbIX CUTYallUi,
UHTEpPIIPETallUd  TOJYYCHHBIX  PELICHWM, 3HAKOMATCS €  NpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpOAE, HAaykKe M HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUUECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.

VYyebHblli Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHHUTATENIbHBIM MOTEHI[UATIOM,
KOTOpPBIM peanu3yercsd Kak 4epe3 Y4YeOHbId Marepuan, CrnocOoOCTBYIOIINN
(GOpMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY Yy4eOHOMH
NESITEIbHOCTH, TpeOyIolel MPOJOJDKUTENIbHON  KOHIEHTPAallud  BHUMAaHMUS,
CaMOCTOSITEJIbBHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 IMOJTYYEHHBII Pe3ybTar.

B ocHoBe MeToaunku oOydeHus anreOpe U HayaiaM MaTeMaTUYECKOro aHaIn3a
JICKUT ACSITENTbHOCTHBIN MPUHIUI 00YUYESHHUS.

B ctpykType yuebHOro Kypca « Anredpa 1 Hayalla MaTeMaTHYECKOTO aHATTN3a»
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToAuYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DyHKIIMU U rpa@uku», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHamuza», «MHoxecTBa M JiIoTHMKa». Bce OCHOBHbIE
COJIEPIKaTEIbHO-METOJUUECKIE JMHUM H3Y4YaroTCsl Ha MPOTSHKEHUH JBYX JIET



o0OydeHHst Ha YPOBHE CpeTHEro o0IIero 00pa30BaHus, ECTECTBEHHO JTOMOHSIS APYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMHU TEMaMH M pasenaMu. JlaHHbIH yaeOHbIi
KypC SBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEIMHSAET B cebe coaepKaHue
HECKOJBKMX MaTeMAaTHUYECKUX IUCIUILINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPUS MHOXKECTB, MaTeMaThudecKas jJoruka u apyrue. [1o
Mepe TOro KaK 00ydJaroImecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHUECKUM
anmapaToM, y HUX TOCTIEIOBAaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTHh MATEMAaTUYECKYI0 MOJEb PEAThbHOW CUTyalluu, MNPUMEHSITh 3HAHUA,
MOJIYYCHHBIC TIPU HU3YYCHUH Y4eOHOTO Kypca, JUIsl PEIIeHUsS CaMOCTOSITEIHHO
chopMyTUpPOBAaHHOM MaTEeMaTHYECKOW 3ajavd, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

ConepkarenpHO-MeTOIMYEeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
dbopMHpOBaHUE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0co00O€ BHHMMaHUE  yjaenseTcs  (OPMUPOBAHHUIO  HABBIKOB
paIMOHATIFHBIX BBIYHMCIICHUH, BKIIOYAIONIMX B Ce0S MCIOJIb30BaHUE Pa3TUYHBIX
dopM 3amucu 4Ymcia, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYyYalOIIMMCS MHOXXECTBAa HATypajbHBIX, IIEJIbIX,
pallMOHANBHBIX W JACHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOYXECTBOM
KOMITJIEKCHBIX YHCel. B KakIoM H3 3THX MHOXKECTB pPaccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My cIenu(uuecKkue 3amadyd W Olepaluu: JeJeHUE HaIeso,
OTIEpUPOBAHME OCTAaTKAMHU Ha MHOXKECTBE IIEJIbIX YHCEN, O0COObIe CBONCTBA
palMoOHATBHBIX M HUPPAIMOHATBHBIX YHCEN, apU(METHICCKUE OIEpaIiy, a TaKKe
W3BJICUCHNE KOPHS HATypaJlbHON CTEICHH Ha MHOXKECTBE KOMIUJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY PACHIUPEHUIO KpPyra HCIOJIb3YyeMbIX YHUCENT U
3HAKOMCTBY C BO3MOXHOCTSIMH UX MPUMEHEHHUSI TSI PEHICHHS Pa3UYHBIX 3a7a4
dbopMupyeTCsl TIPEACTABICHUE O €AMHCTBE MAaTEMAaTHKH KaK HayKH M €€ poju B
MIOCTPOCHUN MOJIETIEH peambHOr0 MHUpa, IIUPOKO HCIOJIB3YIOTCS 00O0OIICHHE U
KOHKpETH3aITHSI.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSIKEHUH BCETO
oOy4eHHsT Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pELIEHHWE COOTBETCTBYIOUIMX 3a1ady. B
pesynbraTte oOydaromuecs OBIAAEBAIOT PA3IUYHBIMH  METOJaMHU  PEIICHHUS
palMoOHaNbHBIX, HUPPAIMOHANBHBIX, IMOKA3aTelIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUECKUX YypAaBHEHHI, HEpPaBEHCTB MW CHUCTEM, a TakXke 3ajad,
comepxammx mapamerpbl. [lomydeHHBIE YMEHHS MIUPOKO WCIHOJIB3YIOTCS TpHU
UCCIeNOBaHUH (DYHKIMM C TTOMOIIBIO MPOW3BOAHOM, TP PEIICHUH MPUKIIATHBIX
3a/1a4 ¥ 3a7a4 Ha HaXOXKJICHWE HAaWOOJIbIIUX W HANMCHBIINX 3HAUYCHUN (DYHKIIHH.



JanHas copepkarenbHas JIMHUS BKIIOYAeT B ce0sl Takke (OPMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rel 10  (opmyinaMm, MpeoOpa3oBaHUs  PalMOHAIbHBIX,
UpPPALMOHAJIbHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKkKe BBIPAKECHUH,
CoJlepKalMX CTerneHn u Jjorapudmel. brarogaps u3yueHuio anreOpandeckoro
MaTepuasa IpOUCXOANT AajbHEMIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUIEHUsT 00ydaromuxcs, (GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PaCCYyXICHHMH,
paboTel C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. Anredpa npeiaraeT 3pPpeKTuBHbIC
WHCTPYMEHTBl Il PELIEHUS NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK I3bIKa HAYKH.

ConepxarenpHo-MeTOMYeCKass JHHUS «DYyHKIUM U TpapuKu» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSAMH y4e€0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIbHOCTh U3YyUEeHHS MaTepuaa. M3yuenne cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOWCTB
U rpaduKoB, UCIOIb30BaHUE (QYHKIIUN JI pPEIICHUs 3a/ad U3 APYTUX Y4eOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3AHO KaK C MaTEMATHUECKUM aHAIM30M,
TaK W C pELICHHEM YypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynemnsieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENIOBAaTh MOJIY4YEHHbIE (PYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol cojiepKaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOMIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMUMHAMHU B PA3TUYHON
dbopme: aHaTUTHYECKOH, Tpadudeckoil u cmoBecHoi. Ero u3zydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3alUH, UCI0JIb30BAHUIO AaHAJIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTMdyeckoro aHajinza» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3aj]ad,
JOCTYMHBIX OOYyYarOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DYHKIMHA, ONpPENeNaTb WX HAUOONbIIME W HAUMEHBIINE
3HAUEHUs, BBIYUCIATH IUlomiaad (Uryp U oObEMBI TeJl, HAXOIUTh CKOPOCTH U
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XKHOCTH TIOCTPOEHHUS MAaTE€MaTH4YECKHMX MOJEJEH peallbHbIX CUTYalHi,
NI03BOJISIET HAXOIUTh HAMJIyUIlIEE PELIEHUE B PUKJIAIHBIX, B TOM YHCIIE COLUATIbHO-
HPKOHOMHYECKHMX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTUYECKOIO aHaIu3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (DOPMATBHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaromecs y3HatoT O BbIJAIOLIUXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak Hayku, U 00 HX
aBTOpax.



CopeprkarenbHO-MeTOAMYECKas: TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINN BCE pa3Jeibl
MaTeMaTUKU W €€ NPWIOKEHHM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXHOCTh OOy4aroleMycss MOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTeMaTUKHU U UCIOJIb30BaTh €r0 JJI BBIPAXKEHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBAaHWW U CIIEJOBAHUE OMNPEACIEHHBIM
npaBWJiaM  TOCTPOEHMsI  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTHYECKOW JIOTMKH CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yueObHOoM Kkypce «Anrebpa u Hayajla MaTEMaTUYECKOrO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIEITUPOBAHMS, KOTOPbIE MPU3BaHbI
crnocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peabHbIX
CUTyaIluii, HMCCIEIOBAaHUS JTHUX MOJEICH C TOMOINBI0 ammapara ainreOpsl u
MaTeMaTUYECKOr0 aHajau3a, WUHTEPHpeTalluy IOJYyYEeHHBIX pe3yJbTaroB. Takue
3a/1aHMsl BIUIETEHBI B KQXKIBIN U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHusl MpUKIaaHbIX 3anad. [lpu
pPEIICHNH  pEAbHBIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
HearenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MNPUKIAIHBIX 3aad
OpraHu3yeTCs B MpoIlecce U3yUYeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayaa
MaTeMaTUYECKOTO aHAJIN3ay.

Ha wusyuyenme yueOHOro Kypca «Anrebpa uW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yucna v BBIYMCICHUA

Pannonanphpie uyncina. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, MPOIIEHTHI,
OeckoHeuHble mepuoauueckue apodu. [lpumenenue npoOGeil M MPOLEHTOB MM
pELICHUS MPUKJIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUN U PEATIbHOW KU3HU.

JelictBuTenpHble 4nciia. PalMoOHalbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckue  omnepaluMd ¢ JCUCTBUTENbHBIMU  4HMclIaMu.  Mojyib
JEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpnOnmkEHHbIE BBIUMCIICHUS, MTpaBUIIa
OKPYIVIEHUSI, IPUKUAKA U OLIEHKA PE3YJIbTaTa BHIYNCICHUMN.

Crenenp ¢ uensiM nokaszareneM. bunom HeroTtona. HMcnosb3oBaHue
NOAXOASIIEH (OPMBI 3aMKUCH ACUCTBUTENBHBIX YUCEN JJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTnuecknii KOpeHb HaTypajJbHOW CTEMIEHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM [OKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNEWCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa norapudma. JlecaTuuHble W HaTypaibHbIC
aorapu@mel.

CHHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M ApKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCUIIBHBIE ypaBHEHUS U ypaBHEHHMs-ClencTBUsA. HepaBeHCTBO,
pelIeHrne HEpaBeHC CTBA.

OCHOBHBIE METObI PEIICHUS LIEJIbIX U APOOHO-PALMOHAIIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOIOWIeHbl OT OJHOW IIEpEMEHHOM. /[lelieHne MHOrouieHa Ha
MHOTOYJIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ 1iesibiMu Ko3QpuimeHTaMu.
Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUM, COIEPIKALIUX CTENICHH U KOPHH.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peleHus
UppalMOHAIbHBIX YPaBHEHUI.

[Toka3artenbHble ypaBHEHHs. OCHOBHBIE METOJABI PEIICHHS MOKa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3oBaHue BBIPAKEHHI, COEPKAIIUX JTOTAPUPMBIL.

Jlorapudmmueckue ypaBHEHHH. OcHoBHBIE METO/IBI peleHus
Jorapu(pMHUECKUX YpaBHEHHH.

OcHOBHBIC TPUTOHOMETPHUECKHUE bopMyIIHL. [IpeobpazoBanme

TPUTOHOMETPUYECKUX BBIpAKEHUN. Pelienne TpuroHoMeTpuyeCcKux ypaBHEHUN.



Pemrienne cucrem nMHENMHBIX ypaBHEHUW. Marpuia CHUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OnpeaenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKHU CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS Il PELICHUS] CUCTEMBbI
JVMHEMHBIX ypaBHEHWW. PelleHue NpUKIaAHBIX 33Ja4 C IOMOIIBI CHCTEMBI
JIMHENHBIX ypaBHEeHHU. MccnemoBanmue moCcTpOEHHOM MOJIENH € TMTOMOIIBI0 MATPUIL
Y ONIPENCIIUTEIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pealbHOM CHUTyallMH C MOMOUIBIO
YPaBHEHUM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHUMN U HEPABEHCTB K DPELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHBIX 00J1aCTeil HAYKH U pealbHOMN KU3HU.

DyHKIUHN U TPAPUKH

OyHKuMs, crnocoOsl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIe (QYHKIINH.
Komnosunus ¢ynkuuit. 'paduk dyHkmu. DiemMeHTapHbIE MNpeoOpa3oBaHuUs
rpadukoB QyHKIIMIA.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymn Qyskumu.
[TpomexyTku 3HaKONoCcTOosTHCTBA. YETHBIC M HEUE€THBIE QyHKIMU. [lepruoanueckue
bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUIUU. MakCUMyMbl U MHUHHUMYMBbI
dbynkuuu. Hanboubiiiee 1 HauMeHblee 3HauyeHus: QyHKIMY Ha POMEXKYTKE.

Jluneiinasi, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

Crenennast GyHKIMS ¢ HATypajdbHBIM U 1IEJIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolcTBa U rpadUK KOPHS N-OM CTENEeHHU KaK (yHKIIMU 0OpaTHOM CTENEeHU
C HATyPAJIbHBIM IIOKA3aTEJIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUS] YpaBHEHHIA.

TpuroHomerpuueckass OKpPY>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJlbHBIX IMpoOLEccax M SBICHUSX.
['paduku peabHbIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBarenbHOCTH, CIMOCOOBI 3aJlaHus  TOCJeA0BaTeNbHOCTENH. MeTon
MaTeMaTUYECKOW MHAYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUSI MAaTEMaTHUYECKOIO aHalIM3a Kak aHajin3a OECKOHEYHO
MaJbIX.

Apudmerrueckas 1 TeoMeTpUUecKas Mporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMEeTpHYECKOn
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CII0KHBIX
npoueHTOB. lcnosib30BaHWE MIPOrpeccHH Uil PELICHUS pEeANbHBIX — 3a4ad
IIPUKJIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBoHcTBa (QPYHKIMA HEMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJIsl PELICHUS HEPABEHCTB. l[IprMEHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIM 1715 petieHus 3a1a4.

[lepBas u BTOpasi mpousBoaHbIEe PyHKITMU. OnpeaeeHne, reOMETPUISCKUN 1
(bU3UYECKUil CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelIbHOU K rpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  ¢QyHKuuid.  [IpousBoaHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HUIINH (PyHKITUH.

MHo:xecTBa M JIOTHKA

MHOK€eCTBO, Omepauyu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlnarpammel
Oitnepa—Benna. I[IpumMeHEHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHUs pEaNbHbIX MPOLECCOB W SBJICHUM, NPHU PELICHUH 3aJady W3 JPYTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIE YPaBHEHHS.

11 KIIACC

Yucji1a ¥ BBIYUCTICHUSA

Harypanbubie u nensie uncna. [IpuMeHeHne npuU3HAKOB AETUMOCTH IEIBIX
yucel, HanOonpImuii oOmuii memurens (manee — HOJ]) m HamMeHslee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkimaa 1t pemenus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuble uucna. Anredpandeckas U TpUTOHOMETpuYeckas (OpMbl
3aMUCH KOMIUIEKCHOTO 4YHCla. Apu(METHUYECKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHNE KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-o¥i creneHrn U3 KOMIUIEKCHOTO uMcia. [IpuMenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEJCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEMICHUS TIOKA3aTeIbHBIX W  JIOTApUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKUX
3a]1a4 U 337a4 U3 pa3IuuHbIX 00s1acTell HAyKHU U peajbHON XKU3HU, HHTEpIpeTalus
IIOJIyYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommozunuu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

['padmyeckue MeTOABl pElICHUs YpaBHEHUH W HepaBeHCTB. [ paduueckue
METO/bI PELICHHMS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIAENOBAHUS TMPOIECCOB U
3aBUCHUMOCTEHN, KOTOpPbIE BO3HMKAIOT NPU PEUIEHUM 3aJad U3 IPYIMX Y4YEOHBIX
IIPEIMETOB U PEANIbHOU KU3HH.

Havana maTeMaTH4eCKOr0 aHAJIN3a

[TpumeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
aKcTpeMyMbl. Haxoxxaenne HanboabIIero 1 HAMMEHbILEro 3HaY€HUN HENTPEPhIBHON
(GyHKIIUU Ha OTPE3KE.

[IpumeHeHne NpPOM3BOMHOM [UIl HAXOXKICHHUS HAWIIy4dlIero peleHus B
NPUKIIAIHBIX 3a1a4ax, Ui OIpPEACIICHUS CKOPOCTHM M YCKOPEHHUs Ipolecca,
3aJIaHHOTO (POPMYJIION WITH TPAPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aJieMeHTapHbIX pyHKuui. [IpaBuna HaxoXaeHUS 1EpBOOOPa3HBIX.

WNuterpan. ['eomeTpuyecKkuil CMbICI HHTETpaja. Berauciaenue onpenes€HHOro
uHTerpana no popmyne Herotona-Jlen6uumna.

[Ipumenenrne wHTErpasa A HAXOXKJEHUS IUIOIANCH IIOCKUX (Uryp H
00BEMOB reOMETPUUECKHX TEIL.

[Ipumepnr pemenuit auddepeHIManbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIbI0 U depeHnantbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJ€Ha POCCUICKOTO 00I11€CTBA, MPEICTABIEHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIIMOHUPOBAHUSI PA3NMYHBIX CTPYKTYp, SBJICHHUH, TIPOILETYP
rpaXJaHCKoro  obmiectBa  (BBIOOpPBI, OMPOCBI W JApPYroe), yMEHHUe
B3aMMOJICCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKUUSIMU ¥ HA3HAYCHUEM;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBAXKCHUS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaT€MaTHUKH, LEHHOCTHOE OTHOILICHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUKUCKON MAaTEMaTUYECKON IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTMXKEHHM B JAPYIMX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, ChOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHNE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKJI€HUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM aclleKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yMEHHUS TMPUMEHATH MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0pOBbIO (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0OUs, HHTEpecC K
pasnmuyHbiM  cPepaM  MPOPECCHOHANBHOW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymedd mnpodeccurt u pealrn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U
caM0OOpa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHUIO B PEIICHUU TPAKTHUYECKUX 3a/1a4 MaTeMaTUYECKOW HAIPABICHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpPhl, TOHUMAHUE BIIHSHUS
COLMAJIbHO-D)KOHOMHUYECKUX ITPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLUAIBHOU
Cpelbl, 0CO3HAHUE I100ATBHOrO XapaKTepa SKOJIOTHUECKUX POo0IeM, OpUeHTalus
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pelieHus 3a1ad B 00yacTu
OKpYy>Kalolllel Cpefbl, MUIAHUPOBAHUE TOCTYNKOB M OIEHKHM WX BO3MOXKHBIX
MOCIICICTBUI [T OKPY’KAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM eI TEILHOCTH, ITAMOB €€ Pa3BUTHS ¥ 3HAUMMOCTH
JUISL pa3BUTHUSL LUBUIN3ALNH, OBIAICHUE SI3bIKOM MAaTEMATHKUA U MATEMATUYECKOU
KYJIBTYpPOU KaK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIIATH IPOEKTHYIO
Y UCCIIEOBATENbCKYIO AEATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC NPHU3HAKM MaTEMaTHUYECKUX
O0OBEKTOB, TMOHSATUH, OTHOIICHUM MEXAYy TMOHATHUSMH, (QOPMYJIHPOBATH
oTpe/ieTICHUs] TIOHSTHM, YCTaHABIMBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJI1 0000IICHNS M CPaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIN3A;

BOCIIPUHUMATh,  (opMynupoBaTh U MNPeoOpPa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHHUSIX W YTBEPXKIACHUSX, MpEIIaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JieJaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUI
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB PEILIEHUs, BEIOMPATh HanboJiee MOAXOAAIINN C YYETOM CaMOCTOSITENHHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciieroBarebCKue 1eHCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK WCCIEAOBATEIbCKUH WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENTbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, MCCICAOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE IIpoOllecca, a TaKXKe BBIABUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAIUH, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CUCTEeMATH3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIMIO PATUYHBIX BUIOB U (hOpM
IpE/ICTaBICHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B PA3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpapUIeCcKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepPCcaJbHbIE Y4eOHbI€e JeHCTBUS

OOmenmne:

BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKIACHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIsIMA OOIIEHUS, SICHO, TOUYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX
W THCHBMEHHBIX TEKCTax, JaBaTh IIOSICHEHHS II0 XOJY pCIICHHUS 3a/JayH,
KOMMEHTHPOBAThH MOJYYCHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7aud, BHICKA3bIBaTh WJIEH, HAICJIICHHBIE Ha TTOUCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jajora, oOHapyXUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMHI, B KOPPEKTHOH (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4l, SKCIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3aaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranmsanms:



COCTaBIIAATh IUIAH, alTOPUTM PEIICHUS 3a/Ja4H, BBIOMPATh CIIOCO0 PEIIeHUs ¢
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHU ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbI HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCTh
crocobamMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca W pe3ylibTaTa PEIICHUs
MaTEeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH NIPH PEUICHUU 3a/auH,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYTHOCTEI;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IEeTU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTIDKCHUSI WM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSITEIbHOCTD:

MOHMMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IE€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisTh
BU/JIBI pa0OT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT PabOThI, 00001IaTH
MHEHHS HECKOJBKUX JIFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHMH YJICHAMHU KOMaH/IbI, OI[CHUBATh KA4€CTBO CBOETO BKJIa/1a
B 0OmUHA TPOAYKT TO KpUTEPUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJIEUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kJjacce oOy4aroIIMICSd TOJYYUT CIIECAYIOIINE
MpPEAMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYeCKOTO aHaTU3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuoauyeckasl JIpoOb, TPOIEHTHI, HPPAIMOHAILHOE YHCIIO, MHOXECTBa
pallMOHANIbHBIX U JICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATHh NPoOW ¥ TPOILEHTH I PEIICHHS MNPUKIAIHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOMN KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIKY U
OIIEHKY pe3yJIbTaTa BHIYUCICHU;



CBOOOZHO ONEpUpPOBaTh IIOHSATHEM: CTENEHb C LENbIM I[0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aIIUCH JIEHCTBUTENBHBIX YNCEN JJIS PEIICHUs
IIPaKTUYECKUX 3a]a4 U NIPEJACTaBICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: ApUPMETHUECKUNA KOPEHb HATYpaJIbHOU
CTEIICHH;

CBOOOHO ONEPUPOBATH OHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM;

CBOOOZHO OIEPUPOBATh MOHATUAMU: JOorapupM UMCIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCIJIOBOTO apryMEHTAa;

OIEPUPOBATh MOHATUAMU: aPKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH MOHATHAMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUA-CIICICTBUSL, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATHh pPAa3JIM4YHblE METOJbl pPEIICHUs pPALMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB Ul PEIICHMS
HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C LENBIMU KO3(PPUIIMEHTAMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICIICHUE
MHOTOWICHA Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y m Teopemy Bumera mis
peneHns 3a1ay;

CBOOOZHO OMEpUpPOBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHIA,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro Ie€OMETPUYECKUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENEaUTENss 2 X 2 JUIsl BBIYMCICHUS €r0 3HAYCHUS,
IPUMEHATh ONPEACIUTENIM JUIsl PELICHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHH,
MOJEIUPOBATh PEANBHBIE CUTYAI[UU C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHECHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl M ONIPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJYUYECHHBIN pe3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpPHSAMHU JUIsl IPeoOpa3oBaHUsA
BBIPAKCHUM,

BBITNIOJIHATH MpeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEICHH C
palMOHAJIbHBIM [T0KA3aTeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapupmoB IS peoOpa3oBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: HppalOHAJIbHBIE, MOKa3aTeIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELIEHHUS C TTOMOIIbIO PABHOCUIIBHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISASI IPOBEPKY KOPHEM;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI JIJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO  OMNEpPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble (GOpMyNbl ISl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJICIMPOBaTh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHUSI, YypaBHEHMsS, HEPABEHCTBA IO YCJIOBHMIO 3a7ayd, MCCIIeI0BaTh
MOCTPOEHHBIE MOJIEIIN C HCIIOIb30BAHUEM alllapara aareopsbl.

DOyHKuUU U rpadpuKu:

CBOOOZHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3a7aHus QyHKIUH,
B3aMMHO OOpaTHble (PYHKUIMHM, Kommo3unus ¢GyHKIUN, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MpeoOpazoBanusi rpaduKoB PYyHKIUMT;

CBOOOZHO OMEpPUPOBATH MOHITUSAMH: OOJIACTH OMpPEAENCHUS M MHOMXECTBO
3HaYeHUHN QPYHKINU, HYJIU PYHKIIHUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMNEpUPOBATh TMOHATUAMM: YETHBIE M HEUYETHBbIE (PYHKIUH,
nepuonyeckne PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIUU, MAKCUMYMbI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllieeé M HauMEHbIlee 3HaueHHe (QYHKIMU Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHITUAMHU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
HeabIM ToKazareneM, rpapuk CTeneHHOW (YHKIMM C HATypaJlbHBIM U IIEJIbIM
nokaszaresieM, rpaduk KOpHS n-oil CTeneHW Kak (YHKIIMU OOpaTHOM CTENEeHH ¢
HaATYypaJIbHbIM ITOKa3aTeleM;

OMEepUpPOBaTh MOHATUSIMH: JIMHEHHAs, KBagpaTW4yHas M JIpOOHO-TUHEHHAs
(GYHKIMH, BBITIOIHATH JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJIHO OIEpPUPOBATH MOHATUAMM: IOKa3aTeldbHAs M Jiorapudmuueckas
GbyHKUIMHA, UX CBOMCTBa M rpaduKH, HCHOJB30BaTh MX rpaduKH AJis pelIeHUs
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
onpeereHue TPUTOHOMETPUUYECKUX (PYHKIIUNA YUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA Ui UCCIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1a4d U3 JIPYTruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIPAXXaTh (HOPMYyIaMH 3aBUCUMOCTH MEX]y BEIMIMHAMY;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJIHO ONEPUPOBATH MOHATUSMU: aprUPMETUUYECKas U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBaroasi TeOMETpUUEcKasl IpOrpeccusi, TMHEHHBIN U
HKCIMOHEHIIUAIBHBIA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMEThH MPECTABICHUE O
KOHCTAHTE;

UCIIONIb30BaTh MPOTPECCUU JIs PEIICHUs PEabHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJHO ONEPUPOBATH MOHITUSIMU: MOCIEI0BATEIIBHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IIOCJIEOBATEIBHOCTH,
IIOHUMAaTb OCHOBBI 3apOXKIAEHUS MATEMATHYECKOIO0 aHaJIW3a KaK aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOHO ONEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIEC (DYHKIIUHU, TOUKH pa3pbiBa
rpaduka GyHKIIUH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOZHO ONEpUPOBAaTh NOHATHEM: (DYHKLHS, HENpPEpbIBHAs Ha OTPE3KeE,
NPUMEHATH CBOMCTBA HETPEPHIBHBIX (DYHKIIUH ISl peLICHUs 3a/1a4;

CBOOOZHO OINEpPUPOBaTh TMOHATUSAMU: TEpBasi M BTOpas MPOU3BOJHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIHNH,

BBIYHCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEICHUSA, YACTHOTO U KOMIIO3ULUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3UYECKHI CMBICT MPOU3BOMHON IS
pemeHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOZHO  ONEpPUPOBAaTh MOHATHUSAMU: MHOXKECTBO, ONEPALUU  Haj
MHOXECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JJisl ONKUCAHUS PeaIbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTUX yueOHBIX MPEAMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: OINpPEAEICHUE, TEOPEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTUYECKOTO0 O0OBEKTA, JOKA3ATENbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenuss B 11 kiacce oOydaromwuiics MOIYYUT CIEIYIOIINE
IPEAMETHBIE PE3YJIbTATHI MO OTAEJIBbHBIM T€EMaM padouyell MporpamMmbl y4eOHOIO
Kypca «Ainredpa 1 Hayaia MaTeEMaTUYECKOI0 aHAJIN3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOOJTHO ONIEPUPOBATH MOHIATHAMU: HATYPAIBHOE U LIEJI0€ YHCIIO, MHOXKECTBA
HATypaJbHBIX U LIEJIBIX YUCEJI, UCIOJIb30BATh MPU3HAKU JIEITUMOCTH LIEJBbIX YHCEI,
HO/l u HOK nHatypanpHBIX 4Mces M1 PELICHMs 3aAad, INPUMEHSTh AJITOPUTM
EBxnuna;

CBOOOZHO OIEpPUPOBaTh IOHATHEM OCTaTka [0 MOJYJI0, 3alUChIBAThH
HaTypaJbHBIE YHCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OMNEPHUPOBATH IMOHATHIMHU: KOMIUIEKCHOE YHCIO W MHOYKECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE YHCIa B ajareOpanyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATE apu(PMETUUECKHE ONEpali C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPPALMOHAJIbHBIC, MOKA3aTEIbHbIE U
jgorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb MUX PELIEHUS C  I[OMOILBIO
PABHOCUIIBHBIX IIEPEXOOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU pPEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZHO OIEPUPOBATH IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble (OpMyJibl  JUIsl  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: CHCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBbHBIX, HPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX U
Jorapu(pmMHUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palMOHAJIbHBIE, UPpALMOHAJIBHBIE, NIOKa3aTelIbHbIE,
jgorapuMuueckue ¥ TPUTOHOMETPHUUECKHE YypaBHEHUS U  HEpaBEHCTBA,
coJiepaKalye MOLyJIN U ITapaMeTpsbl;

IPUMEHATH TpauuecKue METO/bI ISl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TAK)K€ 3a/1a4 C IapaMeTPaMHy;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIDAKEHHSI, YPABHEHUs, HEPABEHCTBA W HX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM amnmnapara ajireOpsl,
VHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTAT.

DOyHKuHuU U rpapuku:

CTpOUTh TpaUKM KOMIMO3UIUN (PYHKIMNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3UILIUU ABYX (PYHKIIHIA;

CTPOUTh F€OMETPUUYECKHE 00pa3bl ypaBHEHNUI U HEPABEHCTB Ha KOOPIMHATHON
IJIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMH: TPAPUKH TPUTOHOMETPUUECKUX
byHKIIN];

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS M HCCIENOBAHUS pPEaJIbHBIX
IIPOLIECCOB.

Havyana MareMaTH4eCcKOro aHaJIn3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEN0BaHMs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIIEE 3HAaU€HUs (PYHKIMM HENPEPHIBHON HA
OTpE3KE;

UCITOJIB30BaTh IMPOM3BOJHYIO JUISl HAXOXKICHHMS HAWIy4dlIero peleHus B
INPUKJIAJAHBIX, B TOM YUCJE COUUATbHO-3KOHOMUYECKHUX, 3a/1a4aX, JUIsl ONpeeIeHus
CKOPOCTH U YCKOPEHUS IpoIiecca, 3aJaHHOro (popMyson nim rpaduxkom;



CBOOOMHO ONEpHUPOBATh TOHATUSAMHU: TEpPBOOOpa3Has, OMpeACIEHHBIN
WHTETpaJI, HAXOAWUTh TEPBOOOpa3HbIC JJIEMEHTAPHBIX (DYHKIMHA W BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJIUTh TJIOMIAHN TUIOCKUX (PUTYp U 0OBEMBI TEI C TOMOIIBIO HHTETPAA;

UMETh TPEJCTAaBICHUE O MaTEMaTHYECKOM MOJCIUPOBAHUU HA TMPUMEPE
cocTaBiieHus audpepeHImaIbHbIX YpaBHCHUH;

pemaTh MPUKIAJHBIE 33aJa4d, B TOM YHCJIE COLMAIHHO-DKOHOMUYECKOTO |
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
1 MHorowiensl. PanimonanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHast GyHKIUS ¢ 12 |
LETIBIM MTOKa3aTeIeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas ynkums. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHHUS
6 Tpuronomerpruieckue BbIpaKEHUS U ” |
YpaBHEHUS
7 ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
8 HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001eHNe, CUCTEMAaTH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Tpakruteckue o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHoMeTprUdecKUX QyHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
HarypanbHblie u 1ienble yncina 10 1
CucreMbl paloHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

MHOk€ecTBO, oneparuy HaJl
MHO’KECTBAMH U UX CBOMCTBA

Hwnarpammsl Diinepa-Benna

IIpuMeHeHne TeOpETUKO-
MHO>KECTBEHHOT'O alapara s PeIeHUs
3a1a4

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JeCATUYHbIE JPOOHU, IPOLIEHTHI,
OCeCKOHEUYHBIC TIEPUOANYECKUE APOoOH

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOANIECKUE APOOH

[Ipumenenne qpoOeit u MPOIEHTOB IS
pelIeHMs TPUKIAIHBIX 3a1a4

[Ipumenenne qpoOeit u MPOIEHTOB IS
pELICHUS TPUKIAIHBIX 3a/1a4

JleicTBuTENbHBIC YKClia. PaimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa

Apudmernueckre onepanuu ¢
JCWCTBUTEIBHBIMHU YHCIAMHU




10

Moaynb AEHCTBUTENBHOIO YHCIIA U €T0
CBOMCTBa

11

[TpuGnuxEHHbBIE BEIYMCIICHUS, IPaBHUIIa
OKpYIJICHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUI

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOWIEHBI C IETBIMH
koddunmentamu. Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienue cucreM JIMHEWHBIX YPaBHEHUN

19

Marpuiia cucTeMsbl JTUHEHHBIX YPABHEHUN.

Onpenenurtenb MaTPUIBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHUEC €TI0 3HAUYCHU A

20

Onpenenurtenb MaTPUIBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS




21

[IpuMeHeHue onpeaeuTens 1 peleHus
CHCTEMBI JINHENHBIX YPaBHEHUI

22

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUIN

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

24

KonTtponbHas padora: "Panmonanbhble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YpaBHEHUI"

25

ODyHKIMS, CIOCOOBI 3a/1aHUs (DYHKITUH.
B3anmuo obpaTHble QyHKITUH.
Komnosunus ¢pynkunit

26

I'paduk Gyakmu. IaemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHni Ppynkuu. Hynu dyHakmmm.
[TpomMeXyTKH 3HaK MTOCTOSTHCTBA

28

UérHple 1 HEUETHBIE (PYHKITUH.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (YHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYyHKLINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTuIHas U JPOOHO-
AUHeNHas yHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX (YHKITUN




DJIeMEHTapHOE UCCIIEJOBAHUE U

32 .
MOCTpOeHUE TPaPUKOB ATUX (YHKITAN

1 Crenens ¢ 1enbIM nokaszarenaeM. buaom
Herorona

34 CreneHn ¢ LIETIBIM ITIOKa3aTeneM. bunom
Herorona
CrenenHast GyHKINS C HATypaJIbHBIM U

35 LEJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponbnas padora: "CrenenHast
¢ynkuus. E€ coiicTBa u rpapux”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HaTypaTbHON
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepIKalINX CTENEHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
COJIeprKalIiX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
CoJIeprKalIiX CTENEHU U KOPHU
Uppanmonanbubsie ypaBHeHUs1. OCHOBHBIE

42 METO/bI PEIICHUS UPPALUOHAIBHBIX
ypaBHEHUU
Hppanuonanbasie ypaBHeHU. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX

ypaBHEHUU




Wppannonanbuele ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIbHBIE TTEPEXO/IBI B pELICHUN
MPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KakK (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTesleM
KonTtponsHas pabdota: "CBoiicTBa 1

51 rpaduK KOpHS N-OW CTETICHH.
UppanuonanbHbie ypaBHEHUA"

57 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CremneHb ¢ pallMOHALHBIM [TOKa3aTeIeM U
e€ CBOIICTBA

54 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOIICTBa

55 [oka3zatenbHast QpyHKIMS, €€ CBOMCTBA U

rpaduk




Hcnonp3oBanue rpaduka GyHKIMM 115

56 pellIeHNs] ypaBHEHUI !

57 Hcnonp3oBanue rpaduka GyHKIMM 115 )
pelueHusl ypaBHEHUI
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

58 METO/IbI PEIICHUS TOKA3aTENbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/IbI PEIICHUS TOKA3aTENbHbIX 1
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIE

60 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1
ypaBHEHUU

61 KonTtponpHas padora: "I[lokazarenbHas )
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTsa jgorapudpma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTsa jgorapudpma 1

65 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH(PMBbI 1

66 JlecsaTnuHbIC U HaTYpATbHBIC JTOTAPUPMBI 1

67 [IpeoOpazoBanme BEIpaKEHUH, !
coJIepXKaliux Jorapudmpl

68 [IpeoOpazoBanme BEIpaKEHUH, !
COJIepKALINX JIOTapH(PMBbI

69 [IpeoOpa3zoBanue BBIpaKEHUH, 1
coJIepXKaIIux Jorapudmpl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA )

u rpadux




Jlorapugmuueckas pyHKIus, €€ CBOWCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMM 115
pelueHusl ypaBHEHUI

7 Hcnonp3oBanue rpadguka GyHKIUN 15
pellIeHNs] ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
JorapupMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/IBI PELLICHUS
norapupMUYECKUX ypaBHEHUI
Jlorapudmuueckre ypaBHEHUS.

76 OcHOBHBIE METO/BI PELLICHUS
norapupMHUECKUX ypaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
JorapupMUUECKUX ypaBHEHUI

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
norapuMHUECKUX ypaBHEHUI
KonTtponbnas pabora:

79 "Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHeHUS"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

%) ApPKCHHYC, apKKOCUHYC U apKTaHT€HC

YHCIIOBOI'O ApTyMEHTA




ApKcUHYC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIpeIeNIEHNE TPUTOHOMETPUUECKHUX
(YHKLUI YUCIOBOTO apryMEeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OonpeAeieHue TPUrOHOMETPUIECKHUX
(YHKLIUI YUCIOBOTO apryMEHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIIBI

%7 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

28 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybl

29 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIIBI

90 [IpeobpazoBanne TPUTOHOMETPHUUECKUX
BBIPAKECHUM

01 [Ipeobpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAKECHUM

9 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAXKEHUIN

93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUM

94 Pemenne TpUroHOMETPUYECKUX
ypaBHEHUU

95 Pemenne TpUroHOMETPUYECKUX

ypaBHEHUU




Pemienne TpuroHOMETpUYECKUX

96 .
ypaBHEHHUI

97 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU

08 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemienne TpuroHoOMeTpUYECKUX
ypaBHEHUU

100 Pemienne TpuroHoMeTpUYECKUX
ypaBHEHUU
KoHntposbnas padoTa:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 rocyienoBareibHocTel. Meton
MaTeMaTU4eCKON MHAYKIIUU
MoOHOTOHHBIE U OTpaHUYECHHbBIE

103 nocJeoBaTeabHOCTH. MicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas nmporpeccus

106 BeckoHneuHo yObIBaromas reoMeTpudeckas
nporpeccust

107 CyMMa 0eCKOHEUHO yObIBaIOIIEH
reOMEeTPHUUECKOI mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUUAIIbHBIA POCT.

Yucno e. DopMyra ClI0KHBIX MPOIEHTOB




JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.

109
Yucno e. DopMyra CI0KHBIX MPOIEHTOB
Hcnonp3oBanue nmporpeccuu ais

110 pelIeHus pealIbHbIX 3aa4 PUKIIAJHOTO
Xapakrtepa

11 KoHntposbnas padoTa:
"[locnenoBarenbHOCTH U TIporpeccuu’

112 HenpepsiBHbIe (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpadUKOB
byHKIUI

114 CgoiicTBa (yHKIIMI HEPEPHIBHBIX Ha
OTpE3Ke

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIs pEIIEHUS
HEPaBEHCTB

118 MeTo1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 1715 perenust 3a1a4

121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT

MIPOU3BOAHOMN




Omnpenenenue, GU3NUECKUN CMBICIT

123 N 1
IIPOU3BOTHOM
124 YpaBHEeHHE KacaTeIbHOU K rpaduKy 1
byHKIIUN
125 YpaBHeHHE KacaTeIbHOU K TpaduKy |
byHKIUHA
126 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIIMNA 1
127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoHAs CyMMBI, POU3BEICHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIUH
129 [IpousBoHAs CyMMBI, POU3BEICHMUS, 1
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH
130 [TpousBogHasi CyMMBI, TPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH
131 KonTponsHas padora: "[IponsBoanas” 1 1
132 [ToBTOpEeHme, 0600IIECHNE, 1
cucTemMartusanus 3HaHuii: "YpaBHeHus"
133 [ToBTOpEeHme, 0600IIECHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Hrorosas kKoHTpoJbHASA paboTa 1 1
135 HroroBast koHTpOIBHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meHI:Ie, 1
CUCTEeMAaTH3AIIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I1O0 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMmeHeHne nporu3BOIHON K
HcCie0BaHI0 QYHKIINN Ha
MOHOTOHHOCTH U 3KCTpeMyMBI

[IprMmeHeHne nporu3BOIHON K
HcCie0BaHI0 QYHKIINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne Nponu3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
WCCJICIOBAHUIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHuI0 (DYHKINI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxnenue HanbonpLero u

HAaUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOMN

GyHKIIMH Ha OTpE3Ke




Haxoxnenue HanOoOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HanOoOJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOOJIbIIETO U
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON s
HaXO0XJIEHUS HAaUIy4dlIEro pelieHus B
MPUKJIAJHBIX 3a7a49ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJIEHUS HAaUIy4dlIEro pelieHus B
MPUKJIAJHBIX 3aJa4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
orpezieNieHus] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHoTr0 GOPMYIION UITH
rpadpukom

16

[IpumeHeHue nporu3BOIHOM ISt
OTIpEIeTICHUSI CKOPOCTH M YCKOPEHUS




mporiecca, 3aIaHHOT0 GOPMYIION UITH

rpagukoM

17 Komnosunus ¢pynkunit

18 Kommozurus ¢hyHKimit

19 Komnosunus ¢pynkunit

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUN Ha
KOOPAMHATHOW IJIOCKOCTH

21 I'eomerprueckue 0O6pa3bl ypaBHEHHH Ha
KOOPAMHATHOW IIOCKOCTH

” Kontponbnas padora: "UccnenoBanue
(GyHKLIUH C TOMOIIBIO TPOU3BOIHON"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBoOOpa3HbIE NTEMEHTaPHBIX

24 ¢ynkuunii. [IpaBuna HaxoxKAEHUSA
epBOOOPa3HBIX
[TepBoOOpa3HbBIE NTEMEHTaPHBIX

25 dbyukuii. [IpaBuna HaXOXKACHUS
epBOOOPA3HBIX

2% Nurterpan. ['eomeTprudeckuii CMbICHT
MHTETpaa

7 Boruncnenue onpenenéHHOro nHTErpaia
o ¢popmyne Herorona-JleiitOnuia

73 Brruucnenue onpenenéHHoro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuna

29 [IpuMmeHeHnue nHTErpaia s

HaXOJK/ICHUS TIIOIIA IeH TIIOCKUX GUTyp




IIpuMeHenue unTErpana s

30 HaXO0XJIEHUS 00bEMOB reOMETPHUIECKUX
Ten

31 [Tpumeps! pemennit mudepeHamTbHbIX
ypaBHEHUU

1 [Tpumeps pemennii nuddepeHImaTbHbIX
ypaBHEHUU
MaremaTtnueckoe MOJEIUPOBAHHE

33 pEATBbHBIX MPOIECCOB C MOMOIBIO
nudepeHIATbHBIX YpaBHCHUM

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U IrpaduKu

36 Tpuronomerpuueckue GyHKIINH, UX
CBONCTBa U Tpaduku

37 Tpuronomerpuueckue QyHKINH, UX
CBOWCTBA U TrpaduKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TrpaduKu

19 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPUICCKHIX

40 YpPaBHEHUH € IOMOULIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOILBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUICCKHIX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUICCKHIX

43 YpPaBHEHUH € IOMOULIBIO
TPUTOHOMETPUUECKOM OKPYKHOCTH

44 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHomMeTpruuecKux
HEPaBEHCTB
Kontponbnas padora: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKIIUM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PELICHUS

norapu(pMHUUECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEIICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppalMOHATBHBIX YPaBHEHHH
2 I'paduueckue MeTobl pelIeHus
UppalMOHAIBHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peLICHUS
II0Ka3aTeJIbHBIX YPAaBHEHUM
64 I'paduueckue MeTobl pelIeHus
NOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTobl pelIeHus
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTobl penIeHus

norapu(pMHUECKUX HEPABEHCTB




68

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUU

69

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUU

70

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapu(PMUIECKux
HEPABEHCTB

72

KoHnTtposbnas padoTa:
"UppaunoHalibHbIE, MOKa3aTEIbHbBIE U
norapuMuIecKue HepaBeHCTBA"

73

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMIUIEKCHOTO YHCIIa

74

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMILJIEKCHOTO YKCia

75

Apudmerndeckue onepamuu ¢
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmerndeckue onepamnum ¢
KOMIUIEKCHBIMHU YUCIIAMHU

77

N300pakeHne KOMIUIEKCHBIX YUCEl Ha
KOOPAMHATHOW INIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YUCEl Ha

78 KOOPAMHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenun
U3 KOMIUIEKCHOTO YHClia

20 ®opmyna Myaspa. KopHu n-oit ctenenun
13 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEN IS

81 peteHust GU3NIECKUX U TEOMETPUIECKUX
3a1a4

20 KonTtponsHas pabdora: "KomruiekcHble
yucna"

83 Harypanbhbie u 1enbie yncia

84 Harypanbnble u 1iensle ynucia

25 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
LEJIBbIX YUCEI

26 [IpuMeHeHre MPU3HAKOB AETUMOCTH
LEJIbIX YUCEII

%7 [IpuMeHeHne npru3HAKOB JEIUMOCTH
nensix yrcesn: HOJl u HOK

28 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
nensix uncen: HO u HOK

29 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
LEJIbIX YMCEII: OCTATKH 10 MOJYJIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU [0 MOJYJIIO
[IpuMeHeHre NPU3HAKOB AEITUMOCTH

91 LEJbIX Yncel: aroput™ EBkiuaa aist

PCHICHHUA 3a4a4 B ICJIbIX YHUCIAaX




92

KonTponpHas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEW pariioHaIbHBIX
ypaBHEHUU

96

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEW HppalliOHATbHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

98

OCHOBHBIE METO/IBI PELICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(MUUECKUX
ypaBHEHUU

100

OcCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(MUUECKUX
ypaBHEHUU

101

HpI/IMeHeHI/Ie CUCTCM K pCUHICHUTIO
MAaTEMAaTHYCCKUX 3aJ4a4 U 3aJ1a4 U3




pa3nMyHbIX 00JacTeil HayKH U peanbHOM
JKU3HU, UHTEPIIPETALNS OJTy4YEHHBIX
pe3yJIbTaToOB

102

[IpumeHeHne cCuCTeM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 1 3aa4 U3
Pa3TUYHBIX 00JIACTeH HAyKU U peallbHON
JKU3HHU, HHTEPIIPETALUs TOJTYYEHHBIX
pe3yabTaToOB

103

[IpumeHeHre HEPaBEHCTB K PELLICHHIO
MaTeMaTUYECKUX 3a/1a4 1 3a1a4 U3
Pa3TUYHBIX 00JIACTeH HAyKW U peallbHON
JKWU3HHU, HHTEPIIPETALUs OJTY4EHHBIX
pe3yabTaToOB

104

KonTtponpHas padora: "Cucremsl
paIMOHATILHBIX, HPPAIIMOHATBHBIX
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI"

105

PaunonanbHbIE ypaBHEHUS C
napameTpamu

106

PanmonansHble HEpaBEHCTBA C
napameTpamMu

107

PanoHanbHbIE CUCTEMBI € ITapaMeTPaMHu

108

HppanuonanbHble ypaBHEHUS,
HEPABEHCTBA C IIapaMeTpaMHu

109

HNppannoHalibHbIE CUCTEMBI C
napaMeTpamu

110

IToka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C IapaMeTpaMu




111

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

112

Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C IIapaMeTpaMu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

TpuroHomeTpru4ecKue ypaBHEHUS C
napameTpamu

115

TpuroHomeTpuveckre HepaBEHCTBA C
napaMeTpamu

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117

[Toctpoenue u uccnegoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTYyalUi C IOMOLIBIO YPAaBHEHUH C
napaMeTpamu

118

[Toctpoenue u uccnenoBaHue
MaTE€MaTUYECKUX MOJENIEH peaabHbIX
CUTYalHI C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

119

[Toctpoenue u uccinegoBaHue
MaTE€MaTUYECKUX MOJENIEH pealbHbIX
CUTYalHI C TOMOIIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

120

KoHnTtposnbnas pabdota: "3amgauu ¢
napamerpamu’

121

[ToBTOpEeHme, 0600IIECHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHenus"




122

[ToBTOpeHnue, 06001ICHNE,
cuctemMaTu3anus 3Hanuii: "YpaBHenus"

123

[ToBTOpeHnue, 060061ICHNE,
CUCTEMAaTH3alMs 3HaHU: "Y paBHEHUS.
Cucremsl ypaBHeHHI"

124

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "HepaBeHcTBa

125

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "HepaBeHcTBa

126

[ToBTOpeHnue, 06001IeHNE,
cucremarusanus 3HaHuii: "HepaBeHncrsa'

127

[ToBTOpEeHme, 0600IICHNE,
cucremaTtusanus 3Hanuil: "[IpousBoanas
U €€ npumMeHeHue"

128

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "l[IpousBoanas
U €€ npuMeHeHue"

129

[ToBTOpenue, 060061ICHNE,
cucremarusanus 3HaHuil: "IIponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, 060061IeHNE,
cuctemarusanus 3HaHuil: "UHTerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHme, 0600IIECHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuii: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Hrorosast kKoHTpOJIbHASA paboTa 1 1
135 HroroBast koHTpOIBHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meH1:1e, 1
CUCTeMAaTH3aIIHsl 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpeHero o01mero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIICHUS
11 OnepupoBaTh MOHATHAMM: pPALMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U AECATUYHAS IPOOb, TPOIICHTHI
12 BommonHATe  apudmeTHyeckue omepanuu € PAlUOHAIBHBIMH U
' JENCTBUTENBbHBIMY YU CIIaAMU
13 Bomonuate  npuOMMKEHHBIE — BBIYUCICHHUSA,  HWCIONB3YysSd  IpaBUia
’ OKpYTJICHUS, IeJIaTh IPUKUIKY U OILICHKY PEe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C LENBIM II0Ka3aTEJIEM, CTaHIapTHAs
1.4 ¢dopma 3amucu IEHCTBUTENBHOTO YMCIIA, KOPEHb HATypalbHOW CTEMEHH;
’ UCIOJIb30BaTh MOJIXOIAIIYI0 (hOPMY 3alUCH JAEUCTBUTEIBHBIX YUCEN IS
pelIeHUs TPaKTUYECKUX 3a]1a4 U MPEICTAaBICHUS] TaHHBIX
OnepupoBaTh MOHATHSAMH: CHHYC, KOCUHYC M TaHI'€HC IIPOU3BOJBHOTO
1.5 yIi1a; MCIOJIb30BaTh 3allMCh MPOU3BOJIBHOTO Yria dYepe3 oOpaTHbIC
TPUTOHOMETPHUYECKUE (PYHKITHH
2 YpaBHEHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 palMoOHAIBHOE, MppalnoHaJIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
’9 BoimonHaTe mpeoOpa3oBaHUS TPUTOHOMETPHUYECKUX BBIPAKECHUH U
' pelarbs TPUrOHOMETPUUECKHUE YPAaBHEHUS
BrimonHaTe mpeoOpa3oBaHus LENbIX, PALIMOHAIBHBIX U UPPAIlMOHATBHBIX
23 BBIPQXEHUM M peElIaTh OCHOBHBIE THIIBI LIEJBIX, PAlUOHAIBHBIX H
VPPALMOHATIbHBIX YPABHEHUI U HEPABEHCTB
54 [TpuMeHsTh ypaBHEHHS W HEpaBEHCTBA AJIsl PEIICHHUS MaTeMaTHYEeCKUX
' 3a/1a4 ¥ 3a71a4 U3 Pa3IuvIHbIX 00JacTell HAYKH M peaabHOM KU3HU
MonenupoBaTh peallbHble CUTYallMM Ha SI3bIKE alreOpbl, COCTABIATH
2.5 BbIpaXXCHHSI, YpAaBHEHHUS, HEPABEHCTBA 110 YCIOBUIO 33/1a4H, UCCIIEIOBATh
MOCTPOEHHBIE MOJIEIIU C MCTIOIb30BAHUEM allllapara ainreopsl
3 OyHKIUHU U TpaduKu




OnepupoBaTb MOHATUAMH: (YHKIHMSA, CcHOCOOBl 3amaHus (YHKLHUH,

3.1 00JacTh OmpeAeNieHUsT M MHOXECTBO 3HaueHMH GYHKIHUH, Trpaduk
byHKIIMH, B3aUMHO oOpaTHbIC (PYHKITUH
39 OnepupoBaTh MOHATUSAMHU: UYETHOCTh W HEUETHOCTH (YHKIUH, HYIH
' (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonb3oBath rpaduku PyHKITUN TSI pelieHUsT ypaBHEHUH
3.4 Crpoutb W uuTaTh TpapuKU JIHMHEHHOW (QYHKUMHU, KBaIPATUYHOU
' GyHKIIMH, CTETIEHHON (DYHKIIMH C IIEJIBIM TTOKa3aTeeM
Ucnonp3oBate rpaduku (GYHKUMN A8 HCCIENOBAHUS MPOLECCOB H
35 3aBUCHUMOCTEH TIPH pEUICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U
' peabHON  JKHM3HH, BBIpaXaTh (QOpMyJaMH  3aBUCUMOCTH  MEXKIY
BEJTMYMHAMU
4 Hayana maremaTndeckoro aHanunsa
41 OnepupoBaTh TOHATHSIMH: TIOCIEIOBATEIBHOCTh, apuMeTHuecKas W
’ F€OMETPUYECKAsI IPOIPECCUU
OnepupoBaTh MOHATHIMH: OCCKOHEUHO YyOBIBaIOIash TeoMeTpHYecKas
4.2 nporpeccusi, cymmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
POrpeCcCUm
4.3 3amaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMHU CIIOCOOAMU
44 Hcnonb3oBare CBOMCTBA MOCIEIOBATEIIBHOCTEW W MPOTPECCHM A
’ peuIeHus pealIbHbIX 3a]a4 MPUKIIAHOTO XapaKTepa
5 MHoxecTBa U JTOTHUKA
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, OTIEPAIlMX HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaTr JUuisl ONHCaHUs
5.2 pEeabHBIX TIPOIIECCOB U SBIICHUH, IPU PEIICHUH 33124 U3 IPYTUX YIeOHBIX
MPEMETOB
53 OnepupoBaTb  NOHATUSAMH:  OINpPEACICHHE, TEOpEeMa,  CIEICTBHE,
JI0OKa3aTelIbCTBO
11 KITACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero o0pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCICHUS
OnepupoBaTh MOHATHUSIMH: HATypaJbHOE, IIEJI0€ YHCIO; HMCMOJb30BaTh
1.1 NPU3HAKU JIETUMOCTH LEJIbIX YHCEN, Pa3JIOKEHUE YUCiIa Ha MPOCThIE
MHOXKHUTENH JIJISl pEeIIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHB C PAllMOHAIBHBIM IMOKa3aTEIEM




1.3

OnepupoBaTh MOHATUSAMHU: JIOTApU(PM YUCIIA, NECITUYHBIE U HATYpaJIbHbIC
norapupMbl

YpaBHEHUs U HEPABEHCTBA

2.1

[IpuMeHATh CBOWCTBAa CTENEHU I MPeoOpa3oBaHUsl BBIPAKEHUH,
ONEepUpPOBaTh TOHATUSMHU: IOKA3aTEJIbHOE YpaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTeNbHBIX YPaBHEHUN 1 HEPABEHCTB

2.2

BoimonHATh npeoOpazoBaHMs BBIPAKEHHM, COAEpKAIIUX JIOTapH(MBbI;
OIIepUPOBAThH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUH 1 HEPABEHCTB

23

Haxonuts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATHUSAMU: CUCTEMA JIMHEHHBIX YPABHEHUM U €€ PEIICHUE;
UCIIONIb30BAaTh  CUCTEMY JIMHEWHBIX  ypaBHEHHUH JUIsl  pelIeHUs
MPAKTUYECKHX 3a7a4

2.5

Haxomute  pemeHuss OPOCTEHIINX  CUCTEM UM COBOKYIIHOCTEH
PalOHAIBHBIX YPABHCHUI Y HEPABCHCTB

2.6

MO,Z[G.HI/IpOBaTB PCAJIbHBIC CUTYyAllUU Ha SA3BIKC aﬂre6p1>1, COCTaBJIATH
BBIPpAXXCHUA, YPABHCHUA, HCPABCHCTBA U CUCTCMBI IO YCJIOBUIO 3a1a4H,
HCCICO0BATh MTOCTPOCHHBIC MOJCIIN C UCIIOJIb3OBAHUCM allliaparta aJ'II‘66pr

DOyHKINUH U TPaPUKH

3.1

OnepupoBaTh MNOHATHAMHU: TepHOAMYECKass (YHKLIHUSA, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMM, TOYKH IKCTpeMyMma (PYHKIUH, HAauOOJbIIee U
HaMMEHbIIIee 3HaUCHUS (DYHKIIMH Ha MTPOMEKYTKE; UCTIONB30BATh UX IS
uccieaoBanus QYHKIUH, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh HOHATHAMH: TpapHUKH MMOKA3aTEIbHOM, JTOrapuPpMUUECKON U
TPUTOHOMETPUUYECKUX (PYHKIUI; H300pakaTh WX Ha KOOPAMHATHOMN
IUTOCKOCTH | MCTIOJIb30BATh JUIS PEIICHHS yPaBHEHHI U HEPAaBECHCTB

3.3

N3o0paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpaduKH  JTUHEWHBIX
YpaBHEHMI W HCIOJIb30BaTh WX JUIS PELICHUS CUCTEMBbl JIMHEHHBIX
YpaBHEHUU

3.4

Hcnonwp3oBath rpaduku GyHKIUE A7 KCCIENOBaHUS MPOLECCOB H
3aBUCUMOCTEH U3 IPYruX yueOHbIX AUCUUIUINH

Hauvana mareMaTuyeckoro anaanza

4.1

OnepupoBaTh TMOHATUAMHU: HEMpepbIBHAass (QYHKIUSA, MPOU3BOJHAS
(GYHKLIMHU; HCIOJNB30BaTh TI'€OMETPUYECKUH M (U3WYECKHIA CMBICI
IIPOU3BOJHON JUIS PELLICHUs 3a1a4

4.2

Haxoauts  mpou3BOAHBIE  AJIEMEHTapHBIX  (GYHKIUH,  BBIUUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHI

4.3

Hcronp30BaTh  MPOW3BOAHYIO ISl WCCIeNOBaHUS  (QyHKIMH  Ha
MOHOTOHHOCTh M 9KCTPEMYMBI, TPHUMEHSTh PE3yJIbTaThl UCCICIOBAHUS K
MOCTPOEHUIO TpaduKOB




Hcnonn3oBarn MPOU3BOAHYIO UIA HAXOXKIACHUSA HAWITYUIICTO PCIICHUSA B

44 IIPUKJIAIHBIX, B TOM YHACJIE COUAIBHO-2KOHOMUYECKHX, 3a7a49ax

45 OnepupoBaTb MOHATUSMH: TEpPBOOOpa3Has M HWHTErpaji; IOHUMATh
' reOMEeTPUYECKUi B (PU3MUYECKHI CMBICI HHTETpaja

46 Haxonute mnepBooOpa3Hble 3IE€MEHTApHBIX  (DYHKIMH, BBIYMCIATH
' uHTerpan mo ¢popmyne Heiotona — JleliOuuna

47 Pemats npuknaasele 3a1a4u, B TOM YUCIIE COLMATIBHO-3KOHOMHUUYECKOTO U

(GU3NIeCKOro XapakTepa, CpeJACTBAMHI MaTEMAaTHYECKOTO aHaJI3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucnia v BBIYUCICHUS
Panmonaneupie unciaa. OOBIKHOBEHHBIE M JAECATUYHBIE JPOOH, MPOLEHTHI,
OCCKOHEYHBIC  TEpUOAUYECKUE  Apodu.  ApudMeThyeckwe  Omepanuu ¢
1.1 parMoHAIBHBIMKM YHCIIaMHU, TTPeoOpa3OBaHMs YHCIOBBIX BhIpaxxeHUU. [IpumMeHeHue
npobeil 1 MPOLEHTOB ISl PElIeHUsl MPHUKJIAJHBIX 3a/ad U3 Pa3UYHbIX OTpaciei
3HAHUW U pEAIbHOM KU3HU
JleiicTBuTenpHblE  4yMciia.  PanMOHanmbHBIE M UPpPAalMOHAJIbHBIE  YHCTA.
1.2 Apudmernueckue orepanud ¢ JEHCTBUTEIbHBIMU umcliaMu. [IpuOmmkEéHHBIC
BBIYMCIICHMS, IPABUJIA OKPYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crenens ¢ menbiM mokazateneM. CranmapTHas ¢opMa 3amucu JeHCTBUTEIHLHOTO
1.3 grcna. Mcnonp3oBanue moaxozsmeld (Gopmbl 3alucy ACHCTBUTEIBHBIX YHCEN IS
penieHust NPakTUYECKHUX 3a/1a4 U IPEICTAaBIICHUS] TaHHBIX
14 Apudmerndeckuil KOpeHb HaTypalbHOW cTeneHu. [leiicTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HATyPaJTbHON CTCIICHH
L5 CuHyC, KOCMHYC M TAaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
aApKTaHI'€HC YUCIIOBOTO apryMEHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 TosknecTBa U TOXAECTBEHHBIE MPEOOpa30BaAHUS
9 [TpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKECHUI. OCHOBHBIE
’ TPUTOHOMETpHYECKHE (HOPMYIIbI
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBa. MeTon
WHTEPBAJIOB
2.4 Pemenue nensix u ApoOHO-pAIMOHATBHBIX YPABHCHUH 1 HEPABCHCTB
2.5 Pemrenre nppanOHaIBHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI
57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0O MaTEMAaTUYECKUX 3a7a4 U 3a/1a4y
’ U3 pa3IMyYHbIX 00JacTel HayKu U peaIbHOM KU3HU
3 OyHKIUHN U TpapUKU
31 Oynkus, crnocoObl 3amaHus GyHkuuu. ['paduk yaknuu. BzammHo obOpatHbIE
’ byHKIHH
39 OOnacTe ompeneneHuss W MHOXKECTBO 3HaueHW ¢yHKkuu. Hymm ¢GyHKIuu.

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIC PYHKIIUU




33 CrenenHast GyHKLUS C HATYPaJIbHBIM U IIeNBIM TIOKa3areneM. E€ cBolicTBa u rpaduk.
' CgoiicTBa 1 rpadvK KOPHSI 71-0¥ CTETICHU
34 TpuronoMmeTpuueckas OKpPY>KHOCTb, OINpPEACTICHHE TPUTOHOMETPUUYECKUX (YHKITHI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTudeckoro aHaanza
41 ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMs IIOCIEI0BATEILHOCTEH. MOHOTOHHBIE
' HOCJIEI0BATEILHOCTH
ApudmeTrnueckas UM TeoMeTpUueckas Mmporpeccuu. beckoHeuHO yObIBaromas
4 | TEOMETpHIECKasd MPOTPECCH. Cymma OecKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
' nporpeccuu. Popmyrna CIOXKHBIX MNPOLEHTOB. Vcmosb30oBaHUE MNPOTPEcCUu ISt
pelIeHus: pealibHbIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepauuu HaJl MHoXecTBamH. Jluarpammsl Oiinepa — BeHHa.
5.1 [IpuMeHeHne TEeOpEeTHUKO-MHOKECTBEHHOIO arapara JJjid ONUCAaHUS pealbHBIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbLCTBO
11 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku AeTMMOCTH LETbIX YHCEe
1.2 Crenens ¢ pallMOHANBHBIM MOKa3areneM. CBOWCTBa CTETIEHU
1.3 Jlorapudm uncna. JlecaTuanpie U HaTypaIbHBIC TOTapU(DMBI
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [IpeoOpazoBanme BeIpaXEHUH, COEPKAIINX JTOTapHU(PMbI
29 [IpeoOpa3oBaHue BhIpaXKEHUH, COAECPIKALNIUX CTENIEHHU C PAIlHOHATHHBIM
' HOKa3areyeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucreMbl JMHEWHBIX ypaBHEHHMU. PelieHWe NpHUKIAIHBIX 3aJad C OMOIIbIO
’ CHUCTEMBI IMHEHHBIX YPaBHEHUI
2.7 Cuctembl U COBOKYITHOCTH PallUOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHI, CHCTEM M HEPaBEHCTB K PEIICHUI0 MAaTEeMaTH4YECKUX
’ 3a/1a4 W 3aJ1a4 U3 Pa3IudHbIX 00JacTel HAyKU U pealTbHON KU3HU
3 OyHKIUHN U TpapUKU




Oynkius. Ilepuognueckue QyHxuu. [IpoMexyTkM MOHOTOHHOCTH (YHKIUU.

3.1 Makcumymbl 1 MUHUMYMBI GyHKIMH. HanOosbliee W HawMeHbIEE 3HAYCHHE
GyHKIMH Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaQUKU

33 [TokazaTenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

34 Hcnonb3oBanue rpadukoB GyHKIMHA 17151 pelieHus] ypaBHEHUN 1 JTMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QyHKUMA 11  MCCIEAOBAaHUS  MPOLIECCOB H

3.5 3aBUCUMOCTEH, KOTOpbhIE BO3HUKAIOT NMPH PEUICHWU 3a/ad U3 JAPYTHuX Y4eOHBIX
IIPEAMETOB U pPEaIbHOM KU3HU

4 Havana maremaTndeckoro anaiamza

4.1 HenpepoiBable pyHKIIMU. MeTO MHTEPBAJIOB AJIsl PEIICHUS] HEPAaBEeHCTB

4.2 [TpousBognas pyukmuu. ['eomerprueckuii 1 GU3NUECKUN CMBICT TPOU3BOTHOM

43 [Tpou3BosHbIe 31eMEHTapHBIX (QYHKIUH. DOpMyIbl HAXOXKICHHS MPOU3BOIHON

' CYMMBI, IPOU3BEACHHSI U YACTHOTO (hyHKITUI

[IpuMeHeHne mTPOM3BOAHOW K HCCIEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH M

4.4 aKCcTpeMyMbl. HaxoskieHne HanOoJbIIero 1 HauMEHBIIEro 3HaueHus (PyHKIIMU Ha
OTpE3Ke
[IpuMeHeHne npOU3BOAHON JJI HAXOXKACHUS HAMITYYILIEr0 PEIICHHS] B TPUKIIaIHBIX

4.5 3a;avax, IS OMpPEACNICHHUs CKOPOCTH TMporiecca, 3aJaHHOTO (HOpMyJIoN WiIu
rpadgukom

4.6 ITepBooOpaznas. Tabnuma nepBooOpasHbIX

47 WHTerpa, ero reoMeTpudeckuii 1 GU3NIECKU CMBICI. BhIrclieHne nHTerpasa mo

¢dbopmyne Hetotona — JleiiOnuna




IMPOBEPAEMBIE HA ETD 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Brnanenwe MeTomamu J10Ka3aTeibCTB, AITOPHUTMAMH pEIICHHs 3a/ad;
yMeHue (GOopMyIHpOBaTh U ONEPUPOBATH TMOHATHSIMU: ONpEICICHHE,
aKCUOMa, TeopeMa, CIICJICTBHE, CBOICTBO, MPH3HAK, I0KAa3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSATh UX; YMEHHE (POPMYIHUPOBAThH
00paTHOE W TPOTHUBOMOIOKHOE YTBEPXKIECHUE, MPUBOAUTH MPUMEPHI H
KOHTPpHPUMCEPBI, HCIIOJIB30BATH MCTO/ MaTeMaTHYEeCKOHU WHAYKIWH,
NPOBOJUTH  JOKa3aTeNbHbIC pPACCYXJCHUS TPH pEIICHWH 3aiad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; YMEHHE
OTIEPHPOBATH MOHATUSIMH: MHOXXECTBO, MOJIMHOXECTBO, OTEpAIH HaJI
MHOXCCTBAMHU; YMCHHC HCIIOJIb30BAThH TeOpeTHKO-MHOX(eCTBeHHBIﬁ
ammapar Jisi OIMCaHHsI PEabHBIX MPOIIECCOB U SBJICHUI U TPH PEIICHUH
3ala4, B TOM YHCIC U3 APYIrux y‘IGGHBIX npeaMeToB; YMCHHUC
OTIEpUPOBAThH MOHATUSAMH: Tpad, CBI3HBIN Tpad, AepeBo, UKI, rpad Ha
IJIOCKOCTH; YMCHUC 3aJaBaTb W OIHUCBIBATH I‘pa(bbl Pa3INIHBIMU

croco0aMu; UCTIOB30BaTh Tpadbl IPH PEIICHUH 337124

YMeHne onepupoBaTh MOHATUSMH: HATYypallbHOE YHCIIO, IIeJI0€ YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJICM, KOPCHb HaTypaJIBHOI\/'I CTCIICHHU, CTCIICHDb
C palMOHAIBHBIM  TOKa3aTejleM, CTENeHb C  JICHCTBUTENBHBIM
mokaszareieM, JorapuM YHcia, CHHYC, KOCHHYC H  TaHIEHC
MMPOU3BOJIBHOI'O0 4YHCJId, OCTATOK IO MOAYJIO, palruOHAJIBbHOC YHCIIO,
UppalMOHAIFHOE  YUCIIO,  MHOXECTBA  HATypallbHBIX,  IIEIIBIX,
paloOHAJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJB30BATh
NPU3HAKH JIEIMMOCTH, HAUMEHBIIUI OOIIMI JeJUTeNh U HauMCHbIIEe
o0miee KpaTHOE, alropuT™M EBKIHIA MpU pelIeHn 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU  TO3WUIIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS; YMCHHE
BBIIOJIHATL BBIUMCIICHHE 3HAYCHUN U npeo6pa30BaHI/I;1 BBIpa)KeHI/Iﬁ CcO
CTENEeHsAMH M Jorapudmamu, MpeoOpazoBaHus JPOOHO-PAIMOHATIBHBIX

BI:IpB.)KGHHfI; YMCHHC OIICPHUPOBATH MOHATUAMH: NOCICAOBATCIBHOCTD,




apudMeTHUecKas Iporpeccus, FreoMeTpHIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpUuYecKass  Iporpeccus; yMEHHE  3a]aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIbIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONepUpOBaTh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJICKCHOTO 4yKcia, popma
3allMCH KOMIUIEKCHBIX 4Hucell (reoMeTpuyecKas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAUTH apu(METHUECKHE IeHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaM{; TNPUBOJUTH TPUMEPHl  HMCIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUAMHU: MaTpuma 2x2 m 3x3,

OTpeAeNUTENb MaTPUIIbl, TEOMETPUUECKHUI CMBICIT OTIPEAeTUTENS

YMeHue ornepupoBaTh NOHATUSMHU: pPalMOHAIbHBIE, WPPALMOHAJIBHBIE,
noKa3aTeJbHbIC, CTENEHHbIC, JIorapu(MUYecKue, TPUTOHOMETPUUYECKHE
YpPaBHEHUsT W HEPABEHCTBA, HUX CHCTEMBI; YMEHHUE OIEpUPOBaTh
HOHATUSAMH: TOXKIECTBO, TOXIECTBEHHOE NMpeoOpazoBaHHe, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW W HEPABEHCTB, PaBHOCUJIbHOCTH
YPaBHEHHUH, HEPABEHCTB M CUCTEM; YMEHHE peIlaTh ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C ITOMOINBIO PA3JIMYHBIX NPUEMOB; PEIIATH
YPaBHEHHUs, HEPABEHCTBA M CHCTEMBl C [apaMETPOM; IPUMEHSITH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PEIICHUS MaTEMaTUYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKHU U PeaIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIUSA, YETHOCTh (YHKIHH,
NEPUOMIHOCTh ()YHKIIMU, OTPAaHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢yHKIMHU, SKCTpeMyM (PYHKIMH, HauOOJIbIIee U HaUMEHbIIEe 3HAUYCHHS
GyHKIIMHM Ha TPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIHS, aCUMIITOTHI rpaduka
¢yHKuMy, epBast ¥ BTOpas MPOU3BOAHAS (YHKIUHU, TECOMETPUUECCKUN U
(GU3UMYEeCKU CMBICT TIPOW3BOJHOW, IEepBOOOpaszHas, oOmpeaeaEéHHbINA
WHTETPANI, YMEHHE HAXOAWTh ACUMMOTOTHI rpaduka (QyHKIHH, YMECHHE
BBIYUCIISITH  MPOU3BOAHBIE CYMMBI, TPOW3BEICHHS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAWTh YpaBHEHUE KacaTeNbHOW K rpaduky
(GYHKINU; YMEHHE HAXOIWUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJS HCCIEIOBaHUS (YHKIIMH,
HAXOJUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amlapara MaTeMaTHYeCKOro
aHalM3a; MPHMEHATh MPOM3BOIHYIO ISl HAXOXKICHHUS HAWIYYIIETO
pelieHusl B NMPHUKIATHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKHX WU

bu3MYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00BbEMBI (PUTYDP C TTOMOIIBIO




HUHTCrpajia;, NpuBOAUTL NPUMCPLI MATCMATHYCCKOI0O MOACIINPOBAHUA C

noMoInbio auddepeHInaIbHbIX YpaBHEHUH

YMenne omnepupoBaTh MOHATHAMHU: Tpaduk GyHKOHH, oOpaTHas
GyHKIMs, KOMIO3UIMA (YHKUMN, JTUHEWHas (YHKUWs, KBaJpaTHYHAas
byHKIHS, parnoHanbHas byHKIIHS, CTereHHas byHKIIHS,
TPUTOHOMETpUUYECKHE  (YHKLIUH, OOpaTHble TPUTOHOMETPHUECKUE
GyHKIMM, TIOKazaTelbHas M JorapudmMuueckas (QyHKIUW;, YMEHHE
CTpOUTH TpauKH U3yYEHHBIX (YHKUHU, BBIIOIHATH MPEoOpa3OBaHUS
rpa¢ukoB (PYHKITUN, UCIIOIH30BATh TPAGUKH JIJIs U3yUEHHUS MPOIIECCOB U
3aBHCUMOCTEH, MPU PELICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peanbHOMN JKU3HU; BhIpaXaTh (GOpMyJiaMy 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; UCIIOJIb30BAaTh CBOMCTBA U rpaduKu (DYHKIIHMHA I perieHHs
YpaBHEHU, HEPaBEHCTB W 3aJady C IapaMerpamu; u3o0pakaTh Ha
KOOPJMHATHOM IUIOCKOCTH MHO>KECTBA PELICHUN YPaBHEHUM, HEPABEHCTB

N UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJjaud Pa3HBIX TUIIOB (B TOM YHUCIE Ha
IPOIICHTHI, I0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
yCIIyT, HAJIOTH, 331a4d U3 00JIaCTH YIPaBICHUS JTUUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIATH BBIPAXKEHHUS, YpaBHEHHs, HEpAaBEHCTBA M HUX
CHUCTEMBI MO YCIOBHIO 33J1ayM, MCCIIEOBaTh IMOJYYEHHOE pEIICHUE U
OLIGHUBATh MPABIONOJ00HOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTYallUH HA A3BIKE MAaTEMaTHUKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M UX CHCTEMBl II0 YCIOBUIO 3ajauH,
UCCIEN0BATh TMOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUMEM alapara

anreOpbl, UHTEPIPETUPOBATH MOJYYSHHBIN pe3yabTarT

YMeHue oneprupoBaTh NOHATHSIMHU: CpefHee apuMeTHIecKoe, MeInaHa,
HanOoJIbIlIee ¥ HAUMEHBIIICE 3HAYCHHUS, pa3Max, TUCTIEPCHsl, CTAHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BJIEKATh, HHTCPIIPETHPOBATH
UH(OPMaLUIO, IPEJICTABICHHYIO B TAOJIHUIIAX, HA JUarpaMMmax, rpadukax,
OTPAXKAOIIYIO CBOMCTBA PEAIbHBIX MPOIIECCOB M SIBJICHUI; IPEICTABIISTh
uH(pOpMAIlMI0O C TIOMOIIBI0 Ta0NHMII ¥ JUarpamMM; HUCCIEI0BATh
CTaTHCTHYCCKUE JaHHBIC, B TOM YHCJIC C NMPUMEHEHUEM TpadUUeCKUX
METOJIOB U DJICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATH COBMECTHEIC
HaONIOZICHUS C TIOMOINBIO JMarpaMM pacCeUBaHUsT € JIMHEHHOMN

perpeccun




YMeHue onepupoBarh IOHATUSAMH: CIIyYallHBIM OIBIT WU CIydalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKUX METOJOB; MPUMEHSThH
(GOpMynbl CIOXKEHUS W YMHOXCEHHUS BEPOSTHOCTEH, (OpPMYIy IOJIHOU
BEPOSATHOCTH, (popmyny bepHyin, komOuHaTOpHbIE (PaKThI U HOPMYIIBL;
OLIEHUBAaTb BEPOSTHOCTH PEANbHBIX COOBITHH; YMEHHME ONEpUPOBAThH
NOHATUSIMM: CllydaliHas BeEJIWYMHA, PpACIpPEIEICHUE BEPOSITHOCTEM,
MaTEMAaTHYECKOE OXXHMIAHWE, NHUCIEPCHs M CTaHAAPTHOE OTKIOHCHHE
CllyuallHOW BENWYMHBI, (YHKIHM paclpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOIO, II0Ka3aTE€IbHOTO M HOPMAJIbHOIO paclpeAcieHUl;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX pACIpENeiIeHUN st
peleHus 3ajgady; 3HAKOMCTBO C IOHATUSMH: 3aKOH OOJBIIMX YHCEl,
METO/bl BBIOOPOYHBIX MCCIIEJOBAaHUIN; yMEHHE NPUBOIUTH MPUMEPHI
IPOSIBJIEHUS] 3aKOHA OOJBIIMX YHUCENT B NMPHUPOJIHBIX M OOLIECTBEHHBIX
SIBIICHUSX; YMEHHE ONIEPUPOBATh NOHATUAMU: COYETAaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPECTaHOBOK; OmHOM HpIOTOHA; ymeHuHe
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHUS IS PEIICHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEaJIbHBIX COOBITHIA; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATD NIOJIyYCHHBIM pE3yIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIVIA, IUIOCKUH Yrodi,
JBYI'PAHHBIA yIoJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIKUECS IpPsMBIE,
NapauIeIbHOCTh U NEPHEHAUKYISIPHOCTh NMPSMBIX U INIOCKOCTEH, YIol
MEXAY IPSAMBIMHU, YroJl MEXAY IPSAIMOM M INIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE MEXIY
IIPSIMBIMH, PACCTOSIHUE MEKY IUIOCKOCTAMM; YMEHUE UCIIOJIB30BATh IIPU
peleHny 3a7ad U3ydeHHble (aKThl U TEOPEMbI IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPA; CTPOUTH
MaTEMAaTHYECKUE MOJCIN C TIOMOINBIO T'€OMETPUYECKUX IOHATHHA H

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb GUTYphl, 00bEM (GUTYpHI,
MHOTOTPaHHHK, NPAaBUIBHBI MHOTOIPaHHUK, CEYCHHE MHOTOTPAaHHHKA,
Ky0, mapaenenunen, nmpusMa, NUpaMuaa, (Gurypa U TMOBEPXHOCTD
BpaIlleHNs, LWIMHIAP, KOHYC, map, cdepa, Mmiomanb chepsl, IIomans
MOBEPXHOCTH THPAMHUJBI, MPU3MBI, KOHYCa, IWIMHApA, 00bEM KyOa,

IPSIMOYTOJIBHOTO Tapajuieenurnesa, NUpaMuabl, MPU3MbI, LUAJIMHIPA,




KOHYCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa M LWJIMHAPA,
napajulellbHble OCH  WJIM OCHOBAaHMIO, CEUCHHME Iapa, IUIOCKOCTH,
Kacaromasicsi cepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEeueHHe
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UTYPHI U TTOBEPXHOCTH
BpAIICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
yYMEHHE TPUMEHSTh CBOHCTBA F€OMETPUYIECKUX (QUTYpP, CAMOCTOSATEIHLHO
(bopMynUpoBaTH ONpeACICHHS U3y4yaeMbIX (UTyp, BBIIBUTATH TUIIOTE3bI
O CBOWCTBAx M NMpPHU3HAKaX I'€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH MU
OlpoBepraTh MX; yMEHHE TMPOBOAMTH Kiaccudukanuio ¢uryp 1o
pa3IMYHBIM TIPU3HAKAM, BBINOJHATE HEOOXOAWMBIC OMOJIHHUTEIBHBIC

MOCTPOCHUS
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YMeHue OncpupoBaTb MOHATUAMU: JBUIKCHHUC B IIPOCTPAHCTBEC,
napajuleNbHBIA EPEHOC, CHMMETpPHUSl Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
NOBOPOT, TpeoOpa3oBaHHe TNOAO00Hs, TMOAOOHBIE (QUIYpBl; YMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YUCIIC B MPHUPOJIE,
UCKYCCTBE, apXMTEKType; HCIOJIb30BATh I'€OMETPUYECKUE OTHOILICHHS
IpY PEIICHHUH 33]]a4; HAXOAUTh T€OMETPUUECKIE BETNINHBI (JITTMHA, YTOI,
I0IIaab, 00BEM) IIPU PELICHUH 33/1a4 U3 IPYTUX YU4EeOHBIX IPEIMETOB U
U3 peaJbHOM >KU3HH, YMEHHE BBIYUCIATH I'€OMETPUYECKHE BEITMYMHBI
(TMHA, YTOJN, IJIOmAAb, O0BEM, IIIOMAAh TMOBEPXHOCTH), HCIOJB3YS
U3ydeHHBIC (POPMYIBI U METOIBI, B TOM YHCIIE: IUIONIAb TTOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCA, [IMIMHIPA, oMb chepbl; 00béM KyOa,
IPSIMOYTOJIBHOTO  TTapaijieienuIeia, MHUPaMUIbl, MPU3MBI, LIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOUTh OTHOIIEHHE 00BEMOB MOI00HBIX (GUTYP
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YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHAsA CUCTEMa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIIO, pa3joXKeHHe BeKkTopa 1o 0Oaswucy,
CKaJIsIpHOE MPOU3BEJCHHE, BEKTOPHOE MPOM3BEACHHUE, Yroll MEXIY
BEKTOpAaMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3a7ad JpYrux yueOHbBIX

MPEIMETOB
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YMeHne BbIOMpATh TMOAXOIAIIMNA METOJ JUIS PEIICHUS 3a]auH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYEHUU MPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHUH; yMEHHWE pacro3HaBaTh

IMMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC NIPUBOAUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTU4YeCKON HAyKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucina U BEIUUCIIEHUS

1.1

Harypanbnslie u nensie yncna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

Panmonaneubie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, TPOICHTHI,

I OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOU cTeneHu. JledcTBUs ¢ apupMEeTHIeCKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
1.4 Crenenp c¢ wnensiM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBoiicTBa cTENEHU
L5 CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' aApKTaHI'€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudm uncna. Jlecaruanpie U HaTypaIbHBIC TOTapU(DMBI
JleificTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JeHCTBUTECIbHBIMU
1.7 yucnamu. [IpuOnxk€éHHble BBIUMCICHMS, MpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBaHue BoIpaXKEHUN
1.9 KommiekcHbie uncina
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIOHANIbHBIE YPAaBHEHUS
2.2 HppauuoHalibHble ypaBHEHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Ilensie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpenennTenb MaTpULIbl
3 OyHKIUHN U TpapUKU




@Oynkius, crnocods! 3amxanus ¢ynkuuu. I'paduk yaxmun. B3anmuo obpaTHble

> ¢dbynakuu. YérHeie u HeuéTHBIe QpyHKmH. [leprogndeckue GyHKIMN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢yHkiuu. Hymn ¢yHknum.
319 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIUU. Haunbonbliee M HauMeHblllee 3HAYCHHE
GyHKIIMH Ha IPOMEKYTKE
313 CrenerHas (yHKIMS C HATypaJbHBIM M II€JIbIM TIOKaszaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
16 Touku paspsiBa. AcumnToTsl TpadukoB ¢(ynkmmit. CpoiicTBa  (yHKUIMIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENILHOCTEH
3.8 Apudmerndeckas ¥ reoMeTpuuecKas mporpeccuu. @opmyia CIoKHBIX MPOLEHTOB
4 Havana maremaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIIETo 3HaUYeHUs QYyHKIIUUA Ha
OTpE3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KomOunaropuka
7 ['eomeTrpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena v MOBEPXHOCTH BPALLECHUS
7.5 Koopaunatsl u BEKTOpHI




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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