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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
Han0oJiee 3HAYMMBIX B IPOrpaMMe CTapIIeH MIKOJIbI, TOCKOJIBbKY, C OJTHOW CTOPOHHBI,
OH o00OecreynBaeT WHCTPYMEHTAIbHYIO 0a3y sl U3yYeHHsS BCEX €CTECTBEHHO-
HAy4HBIX KYPCOB, a C JPYrodl CTOPOHBI, (OPMHUPYET JOTHUYECKOE M aOCTpaKTHOE
MBIIUICHHE YYaIlluXcsi Ha YpPOBHE, HEOOXOAUMOM JISI OCBOSHHS KYpPCOB
MH(POPMATHUKH, 00I1IECTBO3HAHMSI, UCTOPUH, CIOBECHOCTU. B paMkax 1aHHOTO Kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKH, KOTOpas
(bopMyIHpyET CBOM TOCTHXKEHHSI B MaTeMaTUYECKOH (hopme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIE YydJaluecs
MOJIyYalOT HOBBI ONBIT PEIICHHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEJIbHOTO
MIOCTPOCHHSI MAaTEMAaTHYECKUX MOJENEH pealbHbIX CUTyallUd U HUHTEPIpPETALNU
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOpPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIMUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHI[MAJIOM, KOTOPBI
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN PE3YIIbTAaT.

B ocHOBe MeToMKM 00ydeHus anredpe u HauajaM MaTeMaTHYeCKOro aHaIu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4YEHHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOLIHAE COACPKATEIbHO-METOAUYECKAE JIMHUU: «YHCiIa U BBIUUCICHUAY,
«DyHKIMM U TpapuKn», «Y paBHEHUS U HEpaBEeHCTBa», «Hayana Maremaruyeckoro
aHain3a», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE CONEPKATEIBHO-METOANYECKUE
JUHUM W3Yy4yaloTCid Ha MPOTSHDKEHMHM JABYX JIeT OOy4YeHHsi B CTapllel IKoJe,
€CTECTBEHHO JIOMNOJIHSSA APYT IPYyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMAMH U
paznenamu. J[aHHBIA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe colepKaHHE  HECKOJbKMX MaTeMaTHMYeCKMX JIMCUMIUIMH:  anreopa,
TPUTOHOMETPHS, MATEMaTUUYECKUI aHaU3, TEOPUS MHOXKeECTB U Jip. [Io Mepe Toro
KaK yyaniuecsi OBJaJieBaloT BcE€ Oojee NMPOKUM MaTEMaTHYECKUM arrapaToMm, y
HUX TIOCNIEJ0BAaTeIbHO (OPMUPYETCS M COBEPIIECHCTBYETCS YMEHUE CTPOUTH
MAaTEMAaTHYECKYIO MOJIENb PEATbHON CUTYyallUH, IPUMEHATh 3HAHUS, TOJTy4YECHHBIE B
Kypce «Anrebpa W Hauyajga MaTeMaTUYECKOro aHaiu3a», JUIsl pElIeHHs
CaMOCTOSAITESILHO  CPOPMYJIMPOBAHHOM MaTeMaTHMYecKOW 3ajJayd, a 3aTeM
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YIbTaT.

CopepxarenpHo-MeToANMYECKas JIMHUA «HUucna ¥ BBIYMCIICHMS) 3aBEpLIacT
(opMupOBaHUE HABBIKOB MCIIOJIb30BAHMSI I€UCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HayaToO B OCHOBHOM MIKoje. B crapmieil mkosne ocoboe BHUMaHUE yJIelsieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUMCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3amUCH JACHCTBUTENBHOIO YHUCHA, YMEHHE
pallMOHATIBHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLIEHHBATh
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
WCIIOJIb30BAHUA MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METOJAMH pELICHUs LENbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
MaTtepHaia IpOUCXOJUT JajbHEMIIee pa3BUTHE AITOPUTMHUYECKOTO U A0CTPAKTHOTO
MBIIIUICHUST ydaluxcsi, (OPMUPYIOTCS HABBIKM JCAYKTUBHBIX PacCyXKICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ peKTuBHbIe
MHCTPYMEHTBI [JIsl pEUIeHUs] MPAKTHUYECKUX M €CTeCTBEHHO-HAay4HbIX 3a/ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopepxxarenbHo-MeToANYecKass JUHUSA «DyHKUMH H TpaQUKU» TECHO
NeperieTaeTcs ¢ IPYruMU JIMHUSAMU Kypca, MOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
NOCJIEIOBATENIbHOCTh U3YUEeHHs MaTepuaia. M3yuenue cTeneHHon, moKa3aTeabHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKLHNA, UX CBOWCTB U TpadUKOB,
UCIOJIb30BaHue (QYHKUMM AJis peuieHus 3a7ad U3 JPYruX y4eOHbIX MPEIMETOB U
peanbHON >KM3HU TECHO CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, Tak M C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3TOM Ooiibllioe BHUMaHUE YIENSIETCS
(bopMHUPOBaHUIO YMEHHS BhIpakaTh POPMyIaMH 3aBUCUMOCTH MEX]TY Pa3TuYHBIMU
BEJIMYMHAMH, HCCJIEAO0BATh TIOJyYE€HHbIE (YHKIIMH, CTPOUTh HX TpadukH.
Matepuai 3Toi coJiepKaTebHOM JTMHUN HAIEJICH HA Pa3BUTUE YMEHHUN U HABBIKOB,
MO3BOJISTIONINX BBIPAXKATh 3aBUCMMOCTH MEXKy BETUUMHAMU B pa3nyHoOi (opme:
aHaJTUTUYECKOU, Tpaduuecko u ciaoBecHoW. Ero w3ydeHue crocobCcTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3allMH, UCII0JIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYITHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh UCCIEAOBATH U
CTPOUTH Tpapuku GYHKIIUH, ONIPEACIISITS UX HAMOOJBIITNE U HAUMEHBIIINE 3HAUYCHMUS,
BBIUUCTISATh TUTOMIaAn (GUTYp U OOBEMBI TEJ, HAXOJUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHasg coaepxaTenbHas JMHUS OTKPBHIBAET HOBBIE BO3MOYXHOCTHU
MIOCTPOCHHSI MaTEMAaTHUYECKUX MOJIENIed pealbHbIX CUTyallud, HaXOXKICHUS
HaWJIy4IlIeT0 PEUIEHUs B MPUKIAJAHBIX, B TOM YHUCIE COUUATBHO-3KOHOMUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-IOTUYECKOTO M KPEATUBHOTO MBIIICHHUS,
dbopMHUpOBaHUIO YMEHUH pPACIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHUKH B HayKe,
TEXHUKEe M HCcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yiIbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTUSA MaTEMATUKU KaK HayKH, U UX aBTOpax.

CopaepxaTtenbHO-METOAMYECKaAs JTUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KYypC IIKOJbHOW MAaTeMaTUKH U MpeiararoT
HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIIONINI BCE pa3fesbl MaTEMaTUKU U €€
MPUJIOKEHHUH, OHU CBSA3bIBAIOT Pa3Hble MAaTEMAaTHUECKUE IUCIUIUIMHBI B €UHOE



nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY MOHMMAaTb TEOPETHKO-
MHOXECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCHOJIB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hadajga MaTEMaTUYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MAaTEMaTHYECKOIO  MOJEIHMPOBAHMS, KOTOPBIE  IPU3BAHBI
c(hopMHpPOBaTh HaBBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHUYeCKOro aHaiu3a |
MHTEPIIPETALNH MTOTYUYECHHBIX PE3yIbTaTOB. Takne 3a1aHus BIUIETEHBI B KAKIbIN U3
pa3ziesioB IpOrpaMMBl, MOCKOJIBKY BECh MATEPHUAII Kypca IUPOKO UCTIOIb3YETCS IS
peuieHns NpUKIaAHbBIX 3aaad. llpy pemeHnHn peanbHBIX NPAKTHUYECKUX 3a/1ad
y4yaluiuecs pa3BUBAlOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HUCIOJb30BaTh AHAJIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobsnemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMSI MPUKIAJIHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa W Havaia
MaTE€MAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM 11aHe Ha M3ydYeHHe Kypca aareOpbl 1 Hayall MAaTEMaTHUeCKOTO aHaJIn3a
Ha 0a30BOM YpPOBHE OTBOAUTCS 2 yaca B Hexenmto B 10 kiracce u 3 yaca B HEJEIO B
11 kimacce, Bcero 3a aBa rojaa ooydenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOell U TMPOLEHTOB JUIsl PEIICHUs MPUKIaJAHbIX 3a/lay U3 Pa3IUyHBIX OTpaciiel
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ nenbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(pMETHIECKUMHU KOPHSIMU HATYypaJIbHON CTEIIEHHU.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Merton
UHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a]1a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEN HAYKU U PEaTbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(yHKIUH YMCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpudeckas nporpeccusi. Cymma OECKOHEUHO YyOBIBarOIIEeH Te€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO armnapara JJjs OINMCAHUS PEaJbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

CreneHs ¢ palmoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTENIEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IprMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEICHUIO MATEMAaTUYECKUX
3a/1a4 M 3a7a4 U3 Pa3InuHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

Oynkmus. [lepuonnueckne pyakunn. [I[poMexyTKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHKmuu. HaunGonbliee ¥ HavMeHbIlee 3HAYCHUE
(GYHKITUN HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapudmudeckas QyHKIMUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHUN ST UCCIAEIOBAHUS TMPOIIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4YIIEro pEIICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo popmyne Herotona—JleiiOnuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HAa POCCHMCKOro oOIiecTBa, MpeJACTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYMYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acIlieKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBBIO (310pPOBOCTHMTAHUE, COATAaHCUPOBAHHBIMPS)KUM3AHATAH U
OTIbIXa, PETYISIPHASI(PU3NUECKASIAKTUBHOCTD); (PHU3NIECKOTOCOBEPIICHCTBOBAHMS,
MPU3AHATUAXCIIOPTUBHO-03/I0POBUTEIbHONIEATEIbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMWEM TJ00aJbHOrO XapakTepa SKOJOTMYECKHX MpoldJieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
00JIaCTH OKPY’KaIOILIEH Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKU X BO3MOKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIICH CpeIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4eCKON KyJIbTYpOHl KaK CpeICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).
bazoBeienornueckue 1€ NCTBUA
e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTeMaTUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (POPMYIHpPOBaTb M  NPeoOpPa3OBBIBATh  CY>KICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeagaraTb KpUTEPUH JUIsl BHISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
yTBEPKJIECHUN (IIpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTyMEHTALIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

BaSOBBIGI/ICCJ'Ie,HOB&TGHLCKHGHCﬁCTBHHI

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH OKCTIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOJIIOJICHUS, MCCIICIOBAHUS, OICHHBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
IIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UHPOPMALINH, TAaHHBIX, HEOOXOIUMBIX ISl OTBETA HA
BOIIPOC U JUIS PELICHUS 3a]1a4u;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(MOpPMAIHIO, TIPEACTABIATh €€ B pa3IMYHbIX (hopmax,
WLTIOCTPUPOBATh IpaPpUUECKH;

OLICHUBATH HaJIEXKHOCTh uHpopManu o CaMOCTOSITEJILHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcanvnvle  KOMMYyHUKamueHwvle  Oelicmeus,  00ecnedusarom
chopMUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO61enue:

e BOCIPUHUMATH ¥ (POPMYIHPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH
Y [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U IMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy peIICHUS
3aJ1auyu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pE3ysIbTaT;

e B XOfe OOCYXKICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOU TEMBI,
pOOJIEMBI, perIacMoOM 3aJa4M, BHICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIUI; B
KOppeKTHOU (hopme GOpMyITUpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PEIICHHWS  3aJayd,  JOKCIIEPUMECHTAa,
UCCIICIOBAaHUS, TIPOCKTA; CAMOCTOSTEIIbHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
C y4€TOM 3aj1a4 MPE3CHTAINN U OCOOCHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

e IIOHUMATh M HCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHANBUIYATbHOM
paboOThI TMPHU pENICHUH YYEOHBIX 3ajJlay; MPUHUMATH IICJIb COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoLEecC H
pe3ynbTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFO/ICH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCcTBO CBOETO BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

3) Vuusepcanvhvie pezyiamuensle oeticmeus, 006ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHMH KaK OCO3HAHHS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pEIIeHHs] MaTeMaTHIEeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPY PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HANIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOTO aHAIM3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U ICCATUYHAS IPOOb, MPOIICHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C IEJIbIM IOKa3aTeleM; CTaHJapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TAHIE€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALIMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIE THUIIBI LIEJBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YpPaBHEHUW 1 HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C HUCIOJIb30BAHUEM aIllapaTa aireopsl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTD U HEUETHOCTD (DYHKIIMH, HYJIH (DYHKIIUH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpadukd QYHKIUN UIsI  UCCIENOBaHMS MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reoMeTpuYecKasi MPOrpecCcuu.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 IPUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHUMN, IPU PEILICHUH 3a7a4 U3 IPYIUX YYEOHBIX ITPEIMETOB.

OnepupoBaTh  INOHATUSAMH:  ONpPEACIIEHHWE,  TEOpeMa,  CJIEACTBHE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOXKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OrnepupoBaTh MOHATHEM: CTETICHb C PAITMOHAJILHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHBIE
norapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHWM i1 [peoOpa3oBaHUsl  BBIPAXKEHMUIA;
OIEPUPOBATh MOHATUAMU: IIOKA3aTEIIbHOE YPaBHCHUE M HEPABEHCTBO; pElIaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUW, COAEpPXkAIIMX JOorapu@msl;
ONEepUPOBATH MOHATUAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTe pemeHuss mpocTeHmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHns MpoOCTEMIIUX CUCTEM U COBOKYITHOCTEN PALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISATH
BBIDAXXCHMs, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHK 3aJayM,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUM U TPaPUKHU

OnepupoBaTh  MOHATUSMU: TNEepUOAMYECKas  (QYHKUMS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
UcclieIoBaHus (QYHKIUY, 3aJaHHON rpapuKoM.

OmnepupoBaTh MOHATUSAMM: Tpa@UKU NOKa3aTeNbHOH, JIOrapupMUUECKON U
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh I PELICHHs] YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOM MJIOCKOCTHU I'paUKU JUHEWHBIX YpaBHEHUH U
UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JINHEUHBIX YPABHEHUM.

Hcnonp3zoBaTh rpadpuku (QYHKUMH Ui HMCCIEAOBAHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OmnepupoBaTh MOHATHAMH: HENpPEPBbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINHY;
MCITIOJIb30BaTh TEOMETPUICCKUN U (PU3UUYECKHI CMBICI MTPOU3BOIHOM JIJISl PEIICHUS
3a7ay.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: IepBOOOpa3Hass W  HMHTErpall; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxoauTek mepBooOpa3HbIe 2IEMEHTAPHBIX (YHKIIHIA;, BEIYUCIATH HHTETPA 10
dbopmyne Hperorona—JleitOuuna.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



HOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma ydeOHOro kypca «Asiredpa M Hadajla MaTeMaTHYECKOTO aHajau3a» 0a30BOr0 YpOBHS IS
obOyuaromuxcsa 10 —11 kmaccoB paspadborana Ha ocHoBe DenepadbHOTO TOCYJapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa
cpeaHero o6mero oOpa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMU, MPEABIBIIEMBIX K MAaTEMaTUYECKOMY
00pa3oBaHUIO, U TPATUILIUNA POCCHIICKOr0 00pa3oBaHus. Peanuzarus mporpaMMbl 00€CleunBaeT OBIAJEHUE KIIHOUEBBIMHU
KOMIIETCHITUSIMHM, COCTAaBJSIIOIIMMU OCHOBY JUISI CaMOPa3BUTHUA U HENPEPHIBHOTO 00pa3oBaHUs, IETOCTHOCTh
OOIIEKYJIBTYPHOTO, TUYHOCTHOTO ¥ TTO3HABATEIBLHOTO PA3BUTHUS JIMYHOCTH 00YUAIOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasila MaTeMaTHYECKOTO aHAIM3a» SBJISIETCS OJJHUM U3 HanboJiee 3HAaUMMbIX B IPOrpaMMe cTapiiei
IIKOJIBI, TMOCKOJIbKY, C OJIHOW CTOPOHBI, OH OOECIEYMBAECT MHCTPYMEHTAJIbHYIO 0a3y I M3y4eHHUs BCEX €CTECTBEHHO-
Hay4HBIX KYPCOB, a C JPYrod CTOPOHBI, (POPMHUPYET JIOTUUECKOE M aOCTPAKTHOE MBINIJIEHHUE YYalluXcsl Ha YpPOBHE,
HEO0OXOJIMMOM JIJIsl OCBOEHHUSI KypcOB MH(MOPMATHKHU, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTU. B paMkax gaHHOTo Kypca
y4aliuecs OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTopas (OpMYJIupyeT CBOM IOCTHXKEHHUS B
MaTeMaTH4YeCKOU Gopme.

Kypc anreOpsl u Hadanm mMaTeMaTHYECKOTO aHalW3a 3aKjiaJblBa€T OCHOBY JJIsl YCIICIIHOTO OBIIAJEHUS 3aKOHAMH
¢u3uKu, XUMUU, OUOJIOTUM, TOHUMAHUS OCHOBHBIX TEHACHIIMM SKOHOMUKH M OOIINECTBEHHOW KU3HU, MO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO MCITIOJIb30BATh UX B IIOBCEIHEBHON
KU3HU. B Toke BpeMs oBiajieHne aOCTPAaKTHBIMU U JIOTHYECKU CTPOTMMH MAaTeMaTUYE€CKUMHU KOHCTPYKIUSAMU Pa3BUBACT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTh VYTBEPXKIEHHUSA, WCIOIB30BaTh 000OIICHUE W
KOHKpETH3aINIo, a0CTparupoBaHue M aHAIOTHIO, (POPMHUPYET KpeaTHBHOE M KPUTHYECKOE MBINIJICHUE. B x0me n3ydeHus
anreOppl U HavaJd MaTEeMaTUYECKOTO aHalu3a B CTAPIICH MIKOJIEe yJaluecs MoMydatoT HOBBIM OMBIT PEIICHUS MPUKIIATHBIX
3a7a4, CaMOCTOATENBHOTO MOCTPOCHHUSI MAaTEeMaTUYECKUX MOJICNICH PEAIbHBIX CUTYyallMd W WHTEPHPETAUUM MOJYYECHHBIX
pELICHUM, 3HAKOMATCS C MPUMEPAMH MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B IMPUPOJE, HAYKE U B HCKYCCTBE, C
BBIJTAFOIIMMUCS MATEMATUHYECKUMH OTKPBITUAMU U UX aBTOPAMMU.



Kypc o0nagaeT 3HauuTEIbHBIM BOCIIUTATENBHBIM IOTEHIIMATIOM, KOTOPBIN peann3yeTcs Kak uepe3 yueOHbli MmaTepual,
CHOCOOCTBYIOUIMI (DOPMUPOBAHUIO HAYyYHOTO MHUPOBO33PEHUS, TaK M 4Yepe3 cheuuuky ydeOHOM AesTeNbHOCTH,
TpeOyIolel caMOCTOsITENbHOCTH, AKKYPATHOCTH, MPOAODKUTEIbHON KOHIIEHTPAllUM BHHUMAaHUS U OTBETCTBEHHOCTH 3a
IIOJIy4YEHHBIN pe3yJIbTar.

B ocHoBe meroauku oOydeHus anreOpe M HayajgaM MaTeMaTHYECKOrO aHalu3a JIEKHUT NeATEIbHOCTHBIA MPUHIIMI
oOy4eHusl.

CtpykTypa Kypca «AnreOpa M Hayajlla MaTeMaTUYECKOIO aHajiu3a» BKIIOYAET CJEAYIOLIUE COJepKaTeJIbHO-
MeTonuyeckue nuHuu: «Yucna u BeluMcHeHUs», «DyHKUMU W Tpaduku», «YpaBHEHUS M HepaBeHCTBa», «Hauana
MaTEeMaTHUYECKOTO aHaIu3a», « MHOKeCTBa U JJOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOANYECKNE JTUHUN U3YUYaAtOTCS Ha
NPOTSKEHUU IBYX JIET 00yUeHUs B CTapIIeH 1KOJIe, €CTEeCTBEHHO JOMOIHSS APYT APYra U MOCTENEHHO HACKIIIAsICh HOBBIMU
TeMaMu U pazaenamu. JlaHHbIi Kypc sSBISE€TCS MHTErPATUBHBIM, TTOCKOJIBKY OOBEAMHSIET B ce0e cofepikaHne HECKOIBKUX
MaTEeMaTUYECKUX AUCIUIUIMH: anredpa, TPUrOHOMETPHs, MaTeMaTUYECKUI aHau3, Teopus MHOecTB u Jp. [lo Mepe Toro
KakK yyalluecsl OBJIaJIeBaloT BcE€ OoJiee MIMPOKUM MAaTeMaTHUYECKUM almnapaTtoM, Y HUX MOCJIeA0BaTeNbHO GOpMHUpPYETCS U
COBEPILIECHCTBYETCSI YMEHUE CTPOUTh MATEMATUYECKYI0 MOJENb PEAIbHOM CUTyallMH, IPUMEHATh 3HAHMS, MOJyYEHHBIE B
Kypce «Anrebpa © Hauyaja MaTEeMaTUYECKOTO aHaiu3a», IS PEIIEHUS CaMOCTOSTENBHO CPOPMYIHPOBAHHOMN
MaTeMaTUYECKOM 3a7]a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopeprxaTenbHO-MeTOANYECKast TUHUS «Hucna U BBIYUCICHUS» 3aBepiiaeT (OpMHUPOBAHNUE HABBIKOB UCIIOJIb30BAHUS
JEHCTBUTEIIBPHBIX YHCEN, KOTOpoe OBLJI0 HAayaTO B OCHOBHOMW IKojie. B crapimieii mkoje ocoboe BHUMAHHE YACISICTCS
(bOpMUPOBAHUIO MPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKIIOYAIONIUX B C€0S MCMOJIb30BAHUE PA3NMUYHBIX (HOPM 3amucH
JNEUCTBUTEIIBHOTO YKCIJIA, YMEHUE PALUMOHAIBHO BBIITOJHATH JCUCTBUS C HUMU, J€JIaTh MPUKHUIKY, OLICHUBATh PE3YJIbTarT.
OOyuaromuecss MOJIy4YaloT HABBIKU MPUOIMKEHHBIX BBIYUCIICHHUM, BBIMIOJHEHUS NEUCTBUN C YMUCIAMU, 3alHCAaHHBIMU B
CTaHJapTHOU GopMe, UCTIOIH30BAHUS MATEMATUIECKUX KOHCTAHT, OIICHUBAHUS YHCIOBBIX BHIPAKCHHIM.

Jluaus «YpaBHEHUS U HEPABEHCTBA)» Pealln3yeTcs Ha MPOTSHKEHUU BCEro O0yUeHHUs B CTApIICH IIKOJIE, ITOCKOJIbKY B
KOKJIOM pasfene MporpamMMbl IPELyCMOTPEHO pEUIeHHE COOTBETCTBYHOIIMX 3anad. OOydaromuyecs OBJIAJIEBAIOT
Pa3sTUYHBIMA METOJAMH PEIICHUS MEJbIX, PAIMOHANBHBIX, WPPANUOHAIBHBIX, TOKA3aTEeIbHBIX, JOTAPUPMUUIECKUX H
TPUTOHOMETPUUECKUX YPaBHEHHUM, HEPABEHCTB U UX cUCTeM. [lomydeHHbIE yMEHHUSI HCHOJIB3YIOTCS HPHU MCCIIEIOBAaHUM
(GyHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, PEIIEHUH MPUKIAIHBIX 33/1a4 U 3a7a4 Ha HAXO0XJECHUE HAUOOJbIINX U HAUMEHBIINX



3HaueHui pyHKUMU. J[aHHAs copepKaTeNbHAas JIMHUS BKIIOYAET B ce0sl Takke (POPMUPOBAHUE YMEHUH BBIITOIHATH PACUETHI
no (opmynam, npeoOpa3oBaHMs LETbIX, pAUMOHAIBHBIX, HPPALUOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe
BBIPAKEHUM, COJEpXKAIMX CTeNeHu U Jiorapudmel. brarogaps u3ydeHuro anreOpamdyeckoro Marepuana HMpOUCXOJUT
JanbHeillee pa3BUTHE AJTOPUTMHUYECKOr0 M aOCTPAKTHOTO MBIIIJIEHUS ydalIuxcs, pOpMUPYIOTCS HaBBIKK JE€TYKTUBHBIX
paccykaeHui, paboThl C CHMBOJIBHBIMU (POpMaMU, IPEICTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEHN B BHJI€ PAaBEHCTB U
HepaBeHCTB. AnreOpa mnpeanaraet 3Q(GeKTUBHbIE MHCTPYMEHTHI JJI PEIIEHUsl MPAKTUYECKUX M €CTECTBEHHO-HAYUHBIX
3a/1a4, HarJsJHO IEMOHCTPUPYET CBOM BO3MOMKHOCTH KaK S13bIKa HAYKH.

CopepxarenbHo-MeToanueckass JTUHUS «DYHKIUU U Tpa@UKU» TECHO MeperieTaeTcsi ¢ APYTMMHU JIMHUSIMHU Kypca,
NOCKOJIBKY B KAKOM-TO CMBICIIE 3aJJa€T MOCIEA0BATENBHOCTh U3YyUEHHs MaTepuana. M3yueHne cTeneHHoM, OKa3aTenbHOM,
Jorapu(MUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOMCTB W rpauMKOB, UCMOIb30BAaHUE (DYHKIMI A pelieHus
3a/lay U3 ApYrux y4eOHBIX MPEAMETOB M pPeaJbHOM >KU3HM TECHO CBA3aHO KaK C MAaTeMaTUYECKUM aHaJW30M, Tak U C
pelIeHreM YypaBHEHUN W HepaBeHCTB. [Ipu »TOoM Oosibllioe BHUMaHHUE YyienseTcs (GOpMHPOBAHUIO YMEHHUS BbIPaXKaTb
dbopMyamMu 3aBUCUMOCTH MEXY Pa3IMYHBIMHU BEJIMYMHAMU, HCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTh UX IPaPUKU.
Marepuan 310l coepKaTeabHON JIMHUY HAllEJIEH Ha pa3BUTHE YMEHUN U HABBIKOB, MTO3BOJISIOIINX BbIPAXKaTh 3aBUCUMOCTH
MEXIy BEJIMYMHAMU B pa3iuyHON (opme: aHamuTuyeckol, rpaduueckoil u cimoBecHoil. Ero m3ydenuwe cnocoOCTByeT
Pa3BUTHIO AITOPUTMHUYECKOTO MBIIIUICHHSI, CTIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH, UCTIOJIb30BaHUIO aHAJIOTHIA.

ConepxarenbHass auHus «Hauana mareMarnyeckoro aHaiau3ay IO3BOJISIET CYIIECTBEHHO PACIIMPUTh KPYr Kak
MaTEMaTUYECKUX, TaK U TIPUKIIATHBIX 3324, TOCTYITHBIX 00yYarOIUMCS, Y KOTOPBIX MOSABIISIETCS BO3MOXKHOCTh UCCIIE0BATh
U CTpouTh rpaduku GYHKIUNA, OMPENeisaTh UX HAWOOINbIINE W HAUMEHBIIUE 3HAYEHUS, BBIYUCIATH IUIOMAIU GUTYD U
00BEMBI TeNl, HaXOIWUTh CKOPOCTHM U YCKOpEHHUs mporeccoB. JlaHHas colepkaTesibHas JIMHUA OTKPHIBA€T HOBBIE
BO3MOKHOCTH IIOCTPOCHMSI MAaTEMaTUYECKUX MOJEIEH pPEalbHBIX CUTYyallMd, HAaXO0XACHUS HAWIY4YLIEro PpELICHHs B
IIPUKJIAJHBIX, B TOM YHUCJIE COLHMAIBHO-3KOHOMHMYECKHX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTH4YECKOTO aHaIU3a
CHOCOOCTBYET PAa3BUTHIO aOCTPAKTHOIO, POPMAaIbHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (JOPMHUPOBAHUIO YMEHUI
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKE U UcKyccTBe. OOyuaronuecs: y3HaoT O BbIIAIOIINXCS
pe3yJibTaTax, MOJIYyYEHHBIX B XOJ€ Pa3BUTHSI MATEMAaTUKU KaK HAYKH, U UX aBTOPax.

CopepxarenbHo-MeTOAMYECKass JIMHUA «MHOXKECTBAa M JIOTMKa» B OCHOBHOM IIOCBAILEHA 3JIEMEHTaM TEOpUHU
MHOXECTB. TE€0pEeTHKO-MHOKXECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MAaTEMATHUKHU U NPEJIararoT



HanOoJiee YHUBEPCAJIBbHBIN S3bIK, 00BbEIUHSAIONINI BCE pa3/iesibl MATEMATHUKU U €€ MPUIOKEHUI, OHU CBS3bIBAIOT Pa3HbIE
MaTeMaTH4YEeCKAE NUCLHUIUIMHBI B eIuHOe nenoe. [oaToMmy BaKHO JaTh BO3MOKHOCThH IIKOJIBHUKY MOHMMAaTh TEOPETUKO-
MHOECTBEHHBIN SI3bIK COBPEMEHHON MAaT€MaTUKH U UCIIOJIb30BATh €T0 JJIsI BRIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa M Hayajza MaTeMaTHMYECKOr'O0 aHajIW3a» MPUCYTCTBYIOT TaKK€ OCHOBBI MaTE€MaTUYECKOIO
MOJICJIMPOBAaHMS, KOTOpPbIE MPHU3BaHbl C(HOPMUPOBATH HABBIKM MOCTPOEHUS MOJENIEH peajbHBbIX CUTYyalllil, UCCIIeIOBaHUS
ATUX MOJIEJIEH ¢ MOMOIIbIO armapaTa aareOpsl 1 MaTeMaTHYECKOTO aHalu3a U MHTEPIPETALUU MOJYUYEHHBIX Pe3yJIbTaTOB.
Takue 3anaHus BIUIETEHBI B KQXKABIA U3 Pa3AesIOB IPOrPaMMBbl, TOCKOJIBKY BECh MaT€pHall Kypca IUPOKO UCIIOJIb3YETCS JJIS
pelIeHus] TpUKIAIHbIX 3a7a4. [Ipu pemeHnn peaabHbIX MPAKTUYECKUX 3aJlay ydyalluecs pa3BUBAIOT HAaOIIOAATEIbHOCTD,
YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOIb30BAaTh AaHAJIOTHIO, 0000IIATh M KOHKPETU3UPOBATH
npobsemy. [esTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a7a4 OPraHU3yeTCs B MPOIIECCE U3YUCHHUS
BCEX TEM Kypca «Anredpa v Hauyaja MaTeMaTHYECKOro aHaIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHE Ha M3yUYeHHEe Kypca alreOpsl U Havajl MaTeMaTHYeCKOTO aHalii3a Ha 6a30BOM YpOBHE OTBOJIUTCS 2 yaca
B Henento B 10 kiacce u 3 yaca B Hejenmo B 11 kitacce, Bcero 3a aBa rojaa ooyuenust — 170 gacos.
COJEP/) KAHUE YUEBHOI'O KYPCA

10 KIJIACC

Yucsa 1 BBIYUCICHUSA

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECSITHYHBIE IPOOU, MPOIEHTHI, OECKOHEUHBIE MEPUOAHYECKUE JIPOOH.
ApudmeTnyeckre oneparuu ¢ parroHaIbHBIMU YUCIAMH, TPeoOpa30BaHus YUCIOBBIX BhIpakeHu. [Ipumenenue npobeii
Y MPOLICHTOB ISl PELLICHUS MPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIC 3HAHUN U PEAJIbHOU KU3HMU.

JleiicTBuTeNnbHBIE YHWCA. PaluoHalbHBIE W HppalMoHaJIbHBIE YHcla. ApudMeTHdecKne omneparuu ¢
NEUCTBUTENIbHBIMU 4YHcIaMU. [IpuOmmk€HHbIE BBIUMCICHHS, TpaBUia OKPYTJEHUsS, MPUKUJKA M OLEHKA pe3yibTaTa
BBIUYKCJICHUH.



Crenenb ¢ 1ienbM nokazareneM. CtangapTHas GopMa 3anucu AeMCTBUTENBHOIO yncia. cnonbs3oBanue noaxoaaen
(opMBI 3aNUcH JeHCTBUTENBHBIX YHCEI ISl PEIEHUS MPAKTUYECKUX 3374 U MPECTaBICHUS TaHHbIX.

Apudmernyeckuil KOpeHb HATypajIbHOU cTeneHu. [[eiicTBus ¢ apupMeTHIECKUMU KOPHSAMU HAaTypallbHOM CTETEHH.

CuHycC, KOCHHYC M TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTAHT'€HC YMCJIOBOIO apryMEHTA.

YpaBHeHUS M HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE MPE0Opa3oBaHUSI.

[IpeoGpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPUYECKUE (DOPMYJIBL.

VYpaBHeHue, KOpeHb ypaBHEeHUsI. HepaBeHCTBO, perieHne HepaBeHCTBA. MeTOoI NHTEPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Peunrenrie nppallMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUUECKUX YPAaBHEHU .

[IpumeHeHue ypaBHEHMI U HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 001acTeil HayKH U
pEATBHOM KU3HMU.

DOyHKUUH U TPaPUKH

OyHK1Us, criocoObl 3ananus GpyHkuun. ['paduk Gyuakiuu. BzanumMao oOpaTHbie PyHKIIHH.

O6unactb onpenieNIeHUs] U MHOKeCTBO 3HaueHur pynkuuu. Hynu ¢pynkiuu. [IpomexyTku 3HakonoctosiHcTBa. YETHBIE
U HeYETHBIC QYHKIIUH.

CremneHHas QyHKIIUS C HATYpaJIbHBIM U 1eJIbIM MToKa3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0if
CTEIICHHU.

Tpuronomerpuieckas OKpyKHOCTb, OTIPEIEICHIUE TPUTOHOMETPUYECKUX (DYHKITUI YHCIIOBOTO apTryMEHTA.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIHM3A

[TocnenoBaTenbHOCTH, CIIOCOOBI 33/JaHUS TIOCIeI0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIIEI0OBATEILHOCTH.

Apudmernueckas u reomeTpudeckas nporpeccud. beckoneuHo yObiBaromias reomerpuueckas nporpeccus. Cymma
OeCKOHEYHO yOBIBAIOIIEH TeOMEeTpUIeCcKol mporpeccun. Dopmyrna CIOKHBIX MPOIEHTOB. Vcronp30BaHne MPOrpecCuu s
pELIeHUs peallbHbIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA



MHokecTBO, onepaluy HaJ MHOXKecTBaMHU. J(narpammel Ditnepa—Benna. [[puMeHeHrne TeopeTHKO-MHOKECTBEHHOT O
amnmnapara Jisl OMCaHUs pealibHbIX MPOLIECCOB U SIBIICHU, MPU PEIICHUH 3a]]a4 U3 IPYTUX YYeOHBIX IPEAMETOB.
Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia ¥ BIYUCTCHUSA

Harypanbnsie u uenbie yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YUCE.

Crenens ¢ palmoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIIECHH.

Jlorapudm uncna. JlecsaTHUHBIC U HATYpaIbHbIE JOTapU(MBI.

YpaBHeHUsS M HEPABEHCTBA

[IpeobpazoBaHue BEIpAKEHUM, COEPKAIIUX JTOTapUPMBI.

[IpeoGpazoBaHre BEIPAXKEHUI, COACPKAIIUX CTENEHU C PAIlMOHATBHBIM MOKa3aTesIeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs 1 HEPABEHCTBA.

CucrteMbl TUHEHHBIX ypaBHEHUM. PerieHre npukiIaaHbiX 3a7a4 ¢ MOMOIIbIO CUCTEMbI TUHEUHBIX YpaBHECHUIA.

CucTemMbl 1 COBOKYITHOCTH PAallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpumeHeHue ypaBHEHUIA, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3aa4 U 3a/1a4 U3 pa3Iu4HbIX o0sacTen
HAaYK{ U PEAJIbHOMN XKHU3HU.

DOyHKUUH U TPaPUKH

Oynkius. [lepuonnueckue dpynkiuu. [IpomexxyTku MOHOTOHHOCTH (GYHKITMHU. MaKCUMyMbl U MUHUMYMBI (DYHKITUH.
HauGonbiiee n HauMeHbIIee 3HaYeHUE (PYHKITUU HA TIPOMEKYTKE.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpaduKy.

[TokazarenbHas u morapupmMuydeckasi GyHKIIUU, IX CBONCTBA U TpaduKu.

Hcnonp3oBanue rpadukoB GyHKINN TS pEIICHUST YPABHCHUN W THHEHHBIX CUCTEM.



Hcnonb3oBanue rpadukoB (PYyHKUUH A1 HCCIAEJOBAaHUS MPOLECCOB M 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MHPHU
pELIeHUH 3a7a4 U3 APYTruX YUYEOHBIX MPEIMETOB U PEATbHOMN )KU3HU.

Havana MaTeMaTH4eCKOro aHaJImu3a

HenpepoiBuble GyHKUIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanas ¢pyukuuu. ['eoMmerpuueckuii U GU3NUECKUIl CMBICT TPOU3BOIHOM.

[IpousBoaHble 31eMeHTapHBIX QYyHKIMI. DOPMYIIbI HAXOXKIECHUS MPOU3BOAHON CYMMBbI, MPOU3BEAEHUS U YaCTHOTO
GyHKIUHA.

[IprmMeHeHue Npon3BOIHON K UCCIIe0BAHNIO (PYHKIIMI Ha MOHOTOHHOCTbD U 3KCTpeMyMbl. HaxoxkieHne HaubobIIero
Y HaMMEHBIIETO 3HaYeHus1 QYHKIIMU Ha OTPE3KeE.

[IpuMeHeHne NpPOU3BOAHON [JI1 HAXOXKACHUS HAWJIY4IIEero PElICHUs B NMPUKIANHBIX 3aJayax, JJs ONpEIeIICHUS
CKOPOCTH TIpoliecca, 3aIaHHOT0 (POpMYIIoi uitu rpaduKom.

[lepBooOpa3znas. Tabnuiia nepBoOOpa3HbIX.

Huterpan, ero reometpudeckuii u puznueckuii cMpici. Beraucinenue nnrerpana no ¢popmysne Herorona—JleliOHuia.

INIJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yuebHOro npeamera «MaremaTtuka TOJDKHO OOECredyrBaTh JOCTHIKEHUE HA YPOBHE CPEIIHEro OOIIEro
o0Opa3oBaHus CIAEAYIOMMX JUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3yIbTAThl OCBOCHUS IPOTPaMMBbI Y4eOHOTO TIpenMeTa «MaTemMaTHKa» XapaKTepUu3yIoTCs:

I'paxxnaHckoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOM TO3UIIMN 00YYaIOMErocss Kak aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO
00IIecTBa, MPECTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHHM, TPOLICTYP
IPpaXXJAHCKOTO 00ImIecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHUEM B3aWMOJCHCTBOBATH C COLMAIbLHBIMH WHCTUTYTaAMH B
COOTBETCTBUHM C UX (DYHKIMUAMHU U HA3HAUCHUEM.

[TarproTyeckoe BOCIIUTAHUE:



c(hOpPMHUPOBAHHOCTBIO POCCUMCKON Ipa’kIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U HACTOSAILIEMY POCCUHCKON
MAaTEMAaTUKH, LIEHHOCTHBIM OTHOLICHUEM K IOCTHKECHUSAM DPOCCUHUCKUX MATEMAaTHUKOB M POCCUHMCKONM MAaTeMaTHUYECKOU
IIKOJIBI, K MUCIIOJIb30BAHUIO 3TUX JTIOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEH pPOCCHUUCKOrO0 Haponaa; CcMOPMUPOBAHHOCTbIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOIO IOBEJACHHUS, CBA3aHHOIO C IPAKTUYECKUM INPUMEHEHUEM JOCTHKCHUW HAYKU U JEATEIBHOCTHIO YYEHOTO;
OCO3HAHHMEM JINYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyILEro.

DCTeTHYeCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKJIOYas SCTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELIEeHUH, PACCYKIACHUM; BOCIPUMMUYHUBOCTBIO0 K MATEMAaTUUECKUM aCIIeKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIUTAHUE!

c(hOpMHPOBAHHOCTBHIO YMEHUS MPUMEHSATh MaTeMaTUYECKUE 3HAHUSI B MHTEpecax 3JI0pOBOro U 0e30MmacHoro oopasa
’KU3HU, OTBETCTBEHHOT'0 OTHOILIEHUS K CBOEMY 3/I0POBBIO (310pOBOETIUTAHUE, COAIAHCUPOBAHHBIHPEKUM3AHITUN U OTABIXA,
perynsipHasipu3nUeCcKasaKTUBHOCTS); (pU3MYECKOr0COBEPIIEHCTBOBAHUS, IIPU3AHATUAXCIIOPTUBHO-
03 0OpPOBUTEIIBHONAEATEIIBHOCTBIO.

Tpynosoe BocruTanue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHUEM IIEHHOCTH TPYJ0JI00Us; HHTEPECOM K paziIn4HbIM cdepam npodeccrnoHanbHOMN
JESITeIbHOCTH, CBA3aHHBIM C MAaTeMaTUKON M €€ NMPUJIOKEHUSIMH, YMEHHEM COBEplIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu U pealn30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTEMaTUYECKOMY
00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEHM >KM3HM; FOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PELICHUU
IIPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HAIIPABICHHOCTH.

DKOJI0rn4ecKoe BOCIIUTaHUE:

c(OpPMUPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYpbl, TIOHUMAHUEM BIUSHUS COLUATbHO-3KOHOMHYECKUX MPOILIECCOB Ha
COCTOSIHME IPUPOTHON M COLIMATIBHON Cpeibl, 0CO3HAHHEM TII00aTbHOT0 XapaKTepa SKOJIOIHUECKUX MPodsieM; OpueHTalnen
Ha IPUMEHEHUE MaTeMAaTUYECKUX 3HAHUM 171 pelIeHus 3a1a4 B 00JIaCTH OKpPY>KAIOIel Cpeibl, MIIaHUPOBAaHUS OCTYIIKOB
1 OLIEHKU MX BO3MOXHBIX ITOCIEACTBUM I OKPYKAIOIIEH CPEIbI.

IleHHOCTH HaYYHOTO ITO3HAHUA:



c(OpPMHPOBAHHOCTBIO MHPOBO33PEHHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY VYpPOBHIO pa3BUTUS HAyKH U
OOLIECTBEHHON MPaKTUKH, MOHUMAHUEM MaTeMaTHYEeCKOW HAyKu KakK c(epbl YeIO0BEYECKON IeATENbHOCTH, 3TANOB €€
Pa3BUTHS U 3HAYUMOCTH ISl Pa3BUTHS MBUIIM3ALMH; OBJIaJICHUEM A3bIKOM MaTeMaTUKHU U MaTEMaTHUYECKOU KyJIbTYypOu Kak
CPEACTBOM IIO3HAHMS MHpPA; TOTOBHOCTBIO OCYIIECTBISATh NPOEKTHYK) UM  HCCIEHOBATEIbCKYHO JAEATEIbHOCTD
MHIUBUIYAJIBLHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJibTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTo mnpenMera «MaTemaTtuka» XapaKTepU3yrTCS
OBJIQJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCNBUAMU, VHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OeUCMEUIMU,
VHUBEPCATbHBIMU Pe2YSAMUBHBIMU OeliCMBUIMU.
1) Vuusepcanvuvie nosnasamenvhvile oeiicmsus, 0becneuusaiom Gopmuposanue 6a308bix KOSHUMUBHBIX NPOYECCO8
ooyuarowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKpYHcaroue2o Mupd, HNpUMeHeHue JN02UHeCKUX, UCCIe008aAmenbCKUX
onepayuti, ymenuil pabomams ¢ ungopmayueti).
bazoBblenornueckue1ecTBUS
e BBIABISITH U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MAaTEMATUUECKUX 00BEKTOB, IIOHATHM, OTHOIIICHUN MEXKIY
MOHATUAMH; (POPMYJTUPOBATH ONPEICIICHHUS TOHATHH; yCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KIacCHU(UKAIINH,
OCHOBAHUS JIJIs1 0000IICHHS M CPAaBHEHUS, KPUTEPUH IMPOBOJIMMOT0 aHAIH3a;

e BOCHPHHUMATH, (GOPMYITHPOBATH U IPEOOPA30BBIBATE CYKIACHUS: YTBEPAUTEIbHbBIC M OTPUIIATEIIbHBIC, SIMHUYHBIE,
YJacTHBIC M OOIIKE; YCIOBHBIC,

e BBISBISATh MaTEMATHUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U M MPOTUBOPEYHS B (paKTaxX, JaHHBIX, HAOIMIOJCHUIX U
YTBEPKIACHUAX; TPEIIaraTh KPUTCPHUH JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JICJIATh BBIBOJBI C HCHOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX W HWHAYKTUBHBIX YMO3aKIIOUYECHUH,
YMO3aKJIIOYEHHUH 110 aHAJIOTUH;

e TIPOBOJAUTH CAaMOCTOSITECJILHO JOKa3aTeJlbCTBA MaTEMaTHYECKHUX YTBEPXKJICHUN (MpsSAMBbIE W OT MPOTHUBHOIO),
BBICTPAMBaTh aApTyMEHTAIIUIO, IPUBOJIUTEL IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKJICHHS U
BBIBOJIbI;



BBIOMpATh CIOCO0 pelieHus: yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHMs, BEIOUpaTh Hanbosee
MOAXOISAUIUN ¢ YIETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

ba3oBrieuccie10BaTeILCKUEACHCTBUS

UCIIOJIb30BaTh BONPOCHI KaK MCCIIENOBATEIbCKMM HMHCTPYMEHT I[O3HaHUS; (HOPMYJIMPOBATH BOMPOCHI,
¢ukcupymonme npoTUBOpPEUHe, MNpodJIeMy, YCTAHAaBIMBATbL HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3ULMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSITEJIBHO CIUITAHUPOBAHHBIM IKCIEPUMEHT, HUCCIEAOBAHHE MO YCTAHOBIEHUIO OCOOEHHOCTEMH
MaTEMaTUYECKOr0 OOBEKTa, SBIICHUSA, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MeEXAYy OOBEKTaMU, SIBICHHUSIMH,
npoleccaMu;

CaMOCTOATENbHO (OpPMYyTUpPOBaTH OOOOIIEHHS W BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHOrO HAOJIOICHMUS,
UCCJIeIOBAHNUS, OIIEHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX PE3YIbTAaTOB, BHIBOJAOB U 0000IIEHUI;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE IMPOIIECCA, & TAKKE BBIIBUIaTh MPEAIOIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSX.

Pabota ¢ nndopmanmeii:

BBISBJIATH AeUIUTH UHPOPMAIIUU, JTaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha BOMPOC U ISl PELISHUS 3a/1a4u;
BbIOMpaTh MHPOPMALMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BUJIOB U (HOPM MpECTaBICHUS;

CTPYKTYpPHPOBaTh UH(OpMAIHIO, IPEACTABIATH €€ B pa3IMUHBIX (hopMax, WILUTFOCTPUPOBATH Tpadrueck;
OILICHUBATh HaIEKHOCTH MH(GOPMAIIMH TI0 CAMOCTOSTENLHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

2) VHhusepcanvHvle KOMMYHUKAMUGHbBIE OelCmeUs, 00ecneyusarom cooOpMuUpoSaHHOCMb COYUALbHBIX HABLIKOG

00VUAIOUWUXCAL.
Obuenue:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYXKICHUS B COOTBETCTBUH C YCJIOBHSIMHU M IEISAMH OOIICHHS; SICHO, TOYHO,
rPaMOTHO BBIPAXKAaTh CBOO TOUKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTAX, JaBATh MMOSICHEHUS MO X0y PELICHUS
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B X0/€ OOCYXICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX)TaeMOW TEeMbI, MPOOJIEMBI, periaeMoi 3aaayw,
BBICKA3bIBAaTh WJEH, HAILICJIEHHBIC HA MOWCK PELICHUS; COMOCTABIATh CBOM CYXICHHS C CYXACHUSIMHU JIPYTUX



YYaCTHUKOB JMajiora, oOHapyXUBaTh pa3jIMuMe€ U CXOJCTBO IO3MIIMI; B KOPPEKTHOU (opme (opmynrpoBath
pa3HOIIacus, CBOU BO3PAKECHUS;

IPEJICTABIATh PE3ybTaThl PEIICHUS 3aa4H, SIKCIIEPUMEHTA, UCCIEI0BAHUS, IPOEKTA; CAMOCTOATEIbLHO BHIOMPATD
(opMat BBICTYIICHUS C YYETOM 3aJ1ay MPEe3eHTAM U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHHUYECTBO:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U UHJIUBUAYAJILHOU pabOTHI MPHU PEIICHUN YUeOHBIX 3aJ1ay;
NPUHUMATH 11€7Tb COBMECTHOW JAESATEIbHOCTH, TUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM paboOThI, pacmpenensiTh
BU/JIBI pabOT, JOTOBApUBATKCS, 0OCYKATh MPOIECC U Pe3yIbTaT PadOThl; 000011aTh MHEHUS HECKOJIBKUX JTFOJIEH;
y4acTBOBaTh B TPYyNMOBBIX (opmax paboTel (0OCyxkjaeHus, oOMEH MHEHHH, «MO3TOBBIC IITYPMBI» U HHBIC);
BBITIOJIHSIT CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JECUCTBUS C JIPYTMMH UYJE€HAMH KOMAaHJbI, OIICHUBATh
KaueCcTBO CBOETO BKJIa/ia B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vhusepcanvhvie pecynsamusnble oelicmaus, 06ecneuusarom Gopmuposanie CMulCI08bIX YCMAHOBOK U HCUSHEHHBIX

HAeBbIKO6 JIlUHHOCmMU.
C&MOOpFaHI/I?)aHI/I}I .

COCTABJATH ILJIAH, AJITOPUTM PCHICHUA 3alavHu, BBI6I/IpaTL croco0 peuicHus ¢ y‘IéTOM HMCIOIIUXCA PECYPCOB U

COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMH I103HABaTEJIbHOM pPe(IEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHM W MBICIHUTEIIBHBIX
IIPOIIECCOB, MX PE3YJIbTATOB; BIAJICTh CIIOCOOAMHU CaMOITPOBEPKU, CAMOKOHTPOJIS TIPOIIEcca U pe3yibTaTa PEeIICHUS
MaTeMaTHYECKOM 3a7a4u;

MPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUH 3a]1a4¥, BHOCUTh KOPPEKTUBBI B JICATEIILHOCTh
Ha OCHOBE HOBBIX OOCTOSITEIILCTB, IAHHBIX, HAHIEHHBIX OIMHUOOK, BRISBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUAM, OOBSICHATH NMPUUYUHBI JOCTHIKEHUS WU HEIOCTHIKCHUS
PE3YIBTATOB JICSITCIPHOCTH, HAXOAUTh OIIMOKY, JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI



OcBoenne yuyeOHOro Kypca «AusreOpa M Hayaja MaTeMaTHYEeCKOIO aHalIMW3a» Ha YPOBHE CpEIHEro OOIIero
00pa3zoBaHMs JOJDKHO 00eCreunBaTh TOCTHKEHNE CIEAYIOINX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucya v BBIYUCJICHU S

OrnepupoBaTh MOHATUSIMU: PAIMOHATBLHOE U JICHCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS U JECATUYHAS IPOOb, MPOIEHTHI.

BrinonHsaThs apudmernyeckue onepaiuu ¢ paluoHaTIbHBIMU U JeHCTBUTEILHBIMU YUCIaMU.

BrinonHsaTh mpuOIMmKEHHBIC BEIYUCIICHUS, UCIIOJIb3Ys MPaBUIa OKPYTJICHUSI, JeiaTh MPUKUIKY U OLICHKY pe3yJibTara
BBIYMCJICHUH.

OnepupoBaTh MOHATUSIMU: CTEMEHb C IIEJBIM IMOKa3aTelieM; CTaHaapTHas ¢opma 3alucH JeUCTBUTEIBHOTO YHCIA,
KOpPEHb HATypaJbHON CTEMEHM;, HCIOJIb30BaTh MOAXOAAIIYI0 (OpMy 3amucu JEHCTBUTENIBHBIX YUCEN JUIS PEIICHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

OnepupoBaTh NOHATUSMHU: CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO YIJIa; UCIOJIb30BATh 3aMHUCh MPOU3BOJIBHOTO
yria yepe3 o0paTHble TPUTOHOMETpUYEeCKue (QYHKIIUU.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh MOHATHUSIMH: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJOE, pPAlMOHAIBHOE, HWPPALUOHAIBHOE
YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHECHUE;

BrimosiHATh peoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUHN U pelIaTh TPUTOHOMETPUUYECKUE YPaBHEHUS.

BrimonHaTh npeoOpa3oBaHus IENbIX, PAIMOHATBHBIX U WPPALMOHAIBHBIX BBIPAKEHUM U PElIaTh OCHOBHBIE THUIIBI
LIEJIBIX, PAMOHAIIBHBIX U UPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[TpumeHsTh ypaBHEHHUS U HEPABEHCTBA VISl PEIICHUS MAaTEeMAaTHUECKHX 3a/1a4 U 3a/1a4 U3 Pa3IUYHBIX 00JacTel HayKu
U pealIbHOW KU3HMU.

MopenupoBath peanbHblE CUTYyallUM Ha SI3bIKE aiareOpbl, COCTaBISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA IO
YCJIOBHIO 33J]Ja4M, UCCIEA0BATh NOCTPOCHHBIE MOJIENIU C UCTIOJIb30BAaHUEM alMapara ajlireophl.

DOyHKUNH U TPaPUKH



OnepupoBaTh NOHATUAMU: QYHKLHUSA, CIOCOOBI 3aAaHUs (PYHKIIMHU, 00JIaCTh ONpENETICHUSI U MHOXECTBO 3HAUCHMI
¢yHkuuu, rpaduk GyHKIMU, B3aUMHO 00paTHbIE (YHKLHUU.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (YHKUUU, HYJIU (DYHKIIMH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKUUNA 1715 pelICHUs] ypaBHEHUIA.

Crpoutrb W uutath rpaduKu JUHEHHOW (PYHKUUHU, KBAAPATUUHON (QPYHKIUHU, CTENEHHOW (PYHKIUU C LEIbIM
[IOKa3aTeJIeM.

Hcnonb3oBaTh rpa@uku QyHKUMNA 175 UCCIENOBAaHUS MPOIECCOB M 3aBUCUMOCTEH MPHU PEIIeHUH 3aJa4 U3 JPYTrux
y4eOHBIX TPEAMETOB U PEaNIbHON KU3HU; BhIpaxaTh (OpMyIaMHi 3aBUCUMOCTU MEXAY BEJIMYUHAMMU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUSMU: MTOCIIEI0BATEILHOCTD, apU(METUYECKASI K T€OMETPUUYECKAsi TPOTPECCHH.

OnepupoBaTh NOHATHAMHU: OECKOHEUHO YOBIBAIOIIasi TeOMeTprUecKas mporpeccus, cymMmma 0€CKOHEYHO yObIBarolIe
reOMETPUUECKOM IPOrPECCHH.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA IIOCJIENOBATEIIBHOCTE W IPOTPECCHM Ul PELICHHs pEaNbHBbIX 3aad IPUKIATHOTO
Xapakrepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OII€pallMy HaJl MHOKECTBAMH.

Hcrnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJIs ONIMCAaHKs PeabHbIX IPOLECCOB U SBICHUN, IIPU PELICHUU
3aJa4 U3 Ipyrux y4yeOHbIX MIPEIMETOB.

OnepupoBaTh NOHATUSAMHU: OIIPEIEIECHUE, TEOPEMA, CIEICTBHUE, TOKA3ATEIBCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TOHATHSMH: HATypajdbHOE, II€JI0€ YHCIIO; HCIOJIb30BaTh NPU3HAKK JACIUMOCTH ILIEJBIX YHCE,
Pa3JI0KECHUE YHCIIa HA TPOCThIC MHOKHUTEHU ISl PEIICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHAJIBHBIM MTOKa3aTEJIEM.



OnepupoBaTh MOHATUIMU: JTOTapudm ducia, AeCITUUHBIC U HATYpaIbHbIE JOrapu(MBbI.

YpaBHEHUSA M HEPABEHCTBA

[IpuMeHsTh, CBOWMCTBAa CTENEHU [JIsi MPeoOpa3oBaHMsl BBIPAXEHUM; ONEPUPOBATH MOHATUSIMU: IMOKA3aTEIHHOE
YpaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI ITIOKA3ATEIbHBIX YPABHEHUN U HEPABEHCTB.

BrinonHsaTh npeoOpa3oBaHus BBIpAXKEHUM, COJEPKAIIUX JIOrapu(pMbl; ONIEPUPOBAThH MOHATUIAMU: Jorapumudeckoe
ypaBHEHUE U HEPABEHCTBO; pelllaTh OCHOBHBIC TUIIBI JJOTApU(PMUIECKUX YPABHEHUI U HEPABEHCTB.

Haxonutsb penienus npocTeunX TPUroHOMETPUIYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUM M €€ pPEUICHHE; HCMOJIb30BATh CUCTEMY JIMHEUHBIX
YpaBHEHUH 711 pELICHUS MPAKTUYECKUX 3a]1a4.

Haxonuth penienus npocTernX CUCTEM U COBOKYITHOCTEN pallMOHATIbHBIX YPABHEHUM U HEPABEHCTB.

MopenupoBath peaabHbIe CUTYaIlMU Ha SA3bIKE alIreOphl, COCTABIIATh BRIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA 1 CUCTEMBI
0 YCJIOBHIO 33J1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJICINIU C UCIIOJIb30BAHUEM anmapara anreopsl.

DOyHKUUH U TPaPUKH

OnepupoBaTh MOHATUSIMU: TEpUOANYECKAS (PYHKIIHS, MPOMEXKYTKA MOHOTOHHOCTU (YHKIIMH, TOYKH SKCTpEeMyMa
byHKIIMY, HauOoJIbIIee U HAaMMEHbIIIee 3HaUeHUs QYHKIMN Ha IPOMEXYTKE; UCTIONB30BaTh UX JIJISl HCCIIEIOBAaHUS (DYHKIINH,
3aJlaHHOM TpadUKOM.

OnepupoBaTh TMOHATUAMH: TpaUKU TMOKA3ATEIBHOU, JOTapUPMHUUYECKOM UM TPUTOHOMETPUUYECKUX (DYHKIIHIA;
N300paXkaTh UX Ha KOOPJIUMHATHOM TJIOCKOCTH U UCIIOJIB30BATh JJIA PEIICHUS YpPaBHEHUN U HEPaBEHCTB.

N3o00paxaTh Ha KOOPJMHATHOM TUIOCKOCTH TpaduKH JIMHEHHBIX YpPaBHCHUN M HCIIOJIB30BaTh WX JJIs PEHICHUS
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

Hcnonb3oBaTh rpaduku GyHKINNA 7151 UCCIIEOBAHUS MTPOILIECCOB M 3aBUCUMOCTEH U3 APYTUX YUCOHBIX JUCIIUILINH.

HayaJyia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh TMOHATHUSMU: HEMpPEPbIBHAS (DYHKIUS; MPOU3BOAHAS (PYHKIIMH; HCIOJIB30BaTh T€OMETPHUUECKHUN |
dbu3rUecKuii CMBICIT TPOU3BOTHOM IS pEIICHUS 3a/1a4.

HaxomuTe mpoW3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIMH, BBIYUCISATH MPOU3BOJHBIE CYMMBI, MPOW3BEICHUS, YACTHOTO

byHKIH.



Hcnonb30BaTh NPOU3BOIHYIO IS UCCAEA0BAHMS (PYHKIIMM HA MOHOTOHHOCTB M 3KCTPEMYMBI, IPUMEHSTH PE3YJIbTATHI
UCCJEeI0BaHUS K IOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Il HAXOXKIEHUS HAWIYUYIIErO PELICHHS B NPUKIAAHBIX, B TOM YHCIIE COLIMAIBHO-
YKOHOMHYECKUX, 3a/1a4ax.

OnepupoBaTh NOHATUSAMU: IEPBOOOPA3HAS U UHTErPAJ; HOHUMATh FTEOMETPUYECKUM U (PU3UUECKHUI CMBICI HHTErpaa.

HaxoauTte nepBooOpa3Hbie 3J1IeMeHTapHBIX (DYHKIIMIA; BRIYUCIATH MHTErpai no Gopmyne Hetorona—Jleitouuia.

Pemate mpuknagHble 3aadyd, B TOM YHKCJE COIMAIBHO-IPKOHOMHYECKOTO M (PU3MYECKOTO XapakTepa, CpelCTBaMU
MaTEMaTU4YECKOr0 aHaJIN3a.

TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuecTBo4acos




I HaHMeHOBaHHepaSHeJIOB H

Bcero
/ | TeMmporpamMmbi

KonTpoubH
bIepadoThI

IIpakTHyeck
uepadoThl

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBare/bHbIEpecC

ypchI

MHOk€ecTBa pallHOHAJIBHBIX U
JEUCTBUTENBHBIX YHCEI.
PanmonansHbIeypaBHEHHS U
HEpaBEHCTBA

OyHKIMU U TpadUKH.
2 CremneHsb ¢ eIbM 6
MoKa3aTesieM

Apudmernyeckuit KOpeHb nN—
Ol CTENEHH.
HppannonanbHbleypaBHEHUS
U HEPaBEHCTBA

®opmynbITpuroHomeTpun. Tpu 99
TOHOMETPUYECKUECYPABHEHUS

[TocnenoBarensHOCTU U
MIPOrpeccuu

[ToBTOpEeHUE, 0600IICHNE,
cUcTeMaTH3alUsI3HaHU I

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME o8

11 kiaace
TEMATHUHYECKOE IIVIAHUPOBAHUE




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne HaumeHoBaHue (uu¢posrIe)
Konrpoabubie | IIpakTHyeckue
n/n pa3aes0B ¥ TEMIPOrPAMMBI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM. bubnuorexa [JOK
1 [lokazarenpHas ¢pyHkuus. [lokasarenpHbie 12 1 https://m.edsoo.ru/f11c4
YpaBHEHUS U HEPABEHCTBA afd
Jlorapudmuueckas QyHKIIHS. bubnuoreka [IOK
2 Jlorapudmuueckre ypaBHEHUS U 12 https://m.edsoo.ru/f11c4
HEpaBEHCTBA afd
Tpuronomerpuueckue GyHKIHH U UX bubnuoreka [IOK
3 rpaduku. TpuroHOMETpUIECKUE 9 1 https://m.edsoo.ru/f11c4
HEpaBEHCTBA afd
bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenue mpou3BOHOM 24 1 https://m.edsoo.ru/f11c4
afd
bu6mmoreka [JOK
5 HHTerpan u ero npuMeHEeHUs 9 https://m.edsoo.ru/f11c4
afd
bubmuoreka [JOK
6 Cucremsl ypaBHeHU 12 1 https://m.edsoo.ru/f1lc4
afd
bubnuoreka [JOK
7 HarypanbsHble u 1iensieuncia 6 https://m.edsoo.ru/f11c4

afd
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[ToBTOpEenue, 060061ICHNE,
cucTeMaTu3anusI3HaHui

18

bu6mmoreka [{OK
https://m.edsoo.ru/f11c4
afd

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaundecTBouacoB
Jarau3 | DJieKTpoOHHbIeU(pPOBLIE
Ne Konrtpoun
Temaypoxka IlpakTuyec | Y4YeHH o0pa3oBaTe/bHbIEpPecypc
n/n Bcero HbIepadoT
KuepagoTbl | 1 bl
8
1 MHO3K€eCTBO, ONepaIuy HaJl MHOKECTBAMH. 1 bubmmoreka [{OK
Huarpammsl Diinepa—Benna https://m.edso0.ru/a52939b3
Parmmonansubie ynciaa. OOBIKHOBEHHBIE U
2 IECITUYHBIE IPOOH, IIPOIIEHTHI, 0ECKOHEYHBIE 1 bubmorexa LOK
POOH, 1P ’ https://m.edsoo.ru/a52939b3
MIEPUOANYECKHIE TPOOH
ApubdmMeTnueckne ornepanuu ¢ parioHATbHBIMA
3 YHUCIaMU, IPeoOpa30BaHus YHUCIOBBLIX 1 bubmmorexa [OK
5 vP p https://m.eds00.ru/a52939b3
BBIpOKCHUI
[Ipumenenne npoOeli U MPOIICHTOB ISl PEIICHUS
4 MPUKIAIHBIX 3a0a4 U3 PA3IMYHBIX OTpaciieil 1 bubmorexa LOK
P UH a . p p https://m.edso0.ru/a52939b3
3HAHUH U peaTbHOM KU3HU
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS PEIISHUS
5 MPUKIAIHBIX 3a0a4 U3 Pa3INYHBIX OTpaciel 1 bubmmorexa [IOK
P . . p p https://m.edsoo.ru/a52939b3
3HAHUH U peaTbHOM KM3HU
[IpumeHnenue npoOeli ¥ MPOLIEHTOB IS PELICHUS
5 MPUKIIAIHBIX 33]1a4 U3 Pa3IUIHBIX OTpaCiCit 1 1 bu6mmoreka [JOK
3HaHMUU U peanbHOU xku3HU. CTapToBasi https://m.edsoo0.ru/a52939b3
JINATHOCTHKA
7 Apugpmernueckue oneparum ¢ 1 bubnuoreka [IOK
JEUCTBUTEILHBIMU YHCIIaMU https://m.edsoo.ru/a52939b3
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[TpuGnnxEHHbBIC BEIYMCIICHUS, TPaBHUIIA

8 OKPYIJICHHS], IPUKUJIKA U OLICHKA PEe3yJibTaTa Bubmmorexa LIOK
N https://m.edso0.ru/a52939b3
BBIYHCIICHUHT
9 TosxecTBa 1 TOXKAECTBEHHBICTIPEOOpa30BaHUS bubnmorera [TOK
https://m.edso0.ru/a52939b3
10 VYpaBHeHHE, KOpEHbYPaBHEHUS brbmmorexa [OK
https://m.edso0.ru/a52939b3
11 HepageHcTBO, pernieHneHepaBeHCTBA brbmmorexa [OK
https://m.edso0.ru/a52939b3
bu6moreka [IOK
12 Metomirrepeaon https://m.edso0.ru/a52939b3
13 Pemenne mensix u ApoOHO-paIMOHATBHBIX bu6moreka [IOK
YpaBHEHUHN U HEPABEHCTB https://m.edso00.ru/a52939b3
KonTtponbHas padoTa o teme "MHOkecTBa
14 paInMoHANBHBIX U ACUCTBUTEIBHBIX YHCEIL. bubmorexa LOK
https://m.edso0.ru/a52939b3
ParmonansHbleypaBHEHHS Y HEPABEHCTB"
15 dyHKIMsA, crocoObl 3a1anus GyHKuu. B3anmMao bubnuoreka [IOK
oOpaTHbIe PyHKITUH https://m.edso0.ru/a52939b3
I'padux dyakuun. O6aacTs onpeneacHus u
16 MHOECTBO 3HaueHur pyHkuu. HymudyHkunm. bubmorexa HOK
https://m.edso0.ru/a52939b3
[TpoMexyTKM3HAKOTIOCTOSTHCTBA
N N bubmuoreka [JOK
17 Hernbie i neuCTHBCGYHKLIN https://m.edsoo.ru/a52939b3
18 Crenens ¢ nensiM nokasarenem. CtangaptHas bubnunoreka [JOK
¢dopma 3anucu AeHCTBUTEIBHOTO YUCIIA https://m.edsoo0.ru/a52939b3
I/Icvnonb30BaHHe noAXoas1Ie GopMbl 3amucu BuGmorexa [IOK
19 JNEUCTBUTENBHBIX YUCEN ISl PeIICHUS

MPAaKTUYCCKUX 3adaY U ITPCACTABIICHUA JaHHBIX

https://m.edsoo.ru/a52939b3
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20 CrenenHas GyHKIHS C HATYPAIBHBIM U IEITBIM bubnmoreka [JOK
noka3zatenem. E€cBoiicTBa u rpaduk https://m.edso0.ru/a52939b3

21 ApupMeTHIECKUITKOPEHPHATYPATbHOMCTETICHN Bubnuotexa LIOK
https://m.edso0.ru/a52939b3

22 ApupMeTHIECKUITKOPEHPHATYPATbHOMCTETICHN Bubnnotexa LIOK
https://m.edso0.ru/a52939b3

23 CaoiicTBa apr(pMETHUECKOTO KOPHS HATypaIbHOM bubnuorexa [JOK
CTEIIEHU https://m.edso0.ru/a52939b3

24 CaoiicTBa aprMETHUECKOTO KOPHS HATypaIbHOM bubnuorexa [JOK
CTENIEHU https://m.edso0.ru/a52939b3

o5 CaoiicTBa apr(METHIECKOTO KOPHS HATypaITbHOM bubnuotexa [JOK
CTENIEHU https://m.edso0.ru/a52939b3

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—OH bubnuoreka [IOK
CTCIICHH https://m.edso0.ru/a52939b3

97 JeiicTBus ¢ apupMeTHUSCKIMU KOPHSIMHU N—OH bubmuorexa [JOK
CTCIICHH https://m.edso0.ru/a52939b3

08 JeiicTBus ¢ apupMeTHUECKUMU KOPHSIMHU N—OH bubnuoreka [JOK
CTCIICHH https://m.edsoo0.ru/a52939b3

29 JleiicTBus ¢ apupMeTHUCCKIMU KOPHAMHU N—OH bubnuoreka [JOK
CTCIICHH https://m.edsoo0.ru/a52939b3
30 KonTpoabHnasi padora 3a 1 mosryroame Etfi?;;f;igﬁis 2039h3

31 Penrenne nppaiiMOHaIbHBIX YPaBHEHUN U bubnunoreka [JOK
HEpPaBEHCTB https://m.edso00.ru/a52939b3

39 Pemenue nppanoHalbHBIX ypaBHEHUN U bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo0.ru/a52939b3

33 Pemenune nppanoHalbHBIX ypaBHEHUN U bubnuoreka [IOK

HCPaBCHCTB

https://m.edsoo.ru/a52939b3
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34 Pemenue uppanroHabHBIX ypaBHEHUHN U bubmuorexa [IOK
HEPaBEHCTB https://m.edso0.ru/a52939b3
35 Pemrenne nppaliMOHaIBHBIX YPAaBHEHUHN U bubnuorexa [JOK
HEPaBEHCTB https://m.edso0.ru/a52939b3
. . bubnuorexa [JOK
36 CaoiicTBa u rpaduk KOpHS N-0il CTETIEHN httos://m.edsoo.ru/a52939b3
. . bubnuorexa [JOK
37 CpoiicTBa U rpauK KOpHsI N-Oi CTENEHU httos://m.eds0o.ru/a52939b3
KonTposbHas pabora no teme
38 "ApudpmeTrueckuii KOpeHb N—OW CTENEHH. brbmmorexa [OK
https://m.edso0.ru/a52939b3
HppanmonansHbleypaBHEHUS U HEpaBEHCTBA"
39 CuHycC, KOCHHYC Y TAHT€HC YHCIOBOTO bubmuorexa [JOK
aprymeHTa https://m.edso0.ru/a52939b3
40 CuHyC, KOCUHYC U TaHT€HC YHCIOBOTO bubnuoreka [IOK
apryMeHTa https://m.edso00.ru/a52939b3
A1 ApPKCUHYC, apKKOCUHYC U apKTaHT'€HC YUCIIOBOTO bubnuoreka [JOK
apryMeHTa https://m.edso00.ru/a52939b3
42 ApPKCUHYC, apKKOCHUHYC U apKTaHT'€HC YUCIIOBOTO bubnunoreka [JOK
apryMeHTa https://m.edso00.ru/a52939b3
TpuronomeTrpuyeckasi OKpy>KHOCTb,
43 OEpGI[GJ‘IGHI/I: TpHFOHOMe”I;[})Iz(‘IeCKI/IX byHKIMi Bubmmorexa LIOK
https://m.edsoo0.ru/a52939b3
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
44 oﬁpeneneHH: TpHFOHOMeEI})]:(quKHX byHKIMi Bu6mmorexa LIOK
https://m.edsoo0.ru/a52939b3
YKCIIOBOTO apryMeHTa
45 OCHOBHBIETPUTOHOMETpUYECKHEDHOPMYJIBI bubmorexa LIOK

https://m.edsoo.ru/a52939b3
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bubmuoreka [JOK

46 OCHOBHBIETPUTOHOMETPUYECKHE(HOPMYJIBI htts://m.edso0.ru/a52939b3

bubnuorexa [JOK
47 OCHOBHBIETPUTOHOMETPUYECKHE(HOPMYJIBI httos://m.e dsoc])_.[ru 14529393

bubnuorexa [JOK
48 OCHOBHBIETPUTOHOMETPUYECKHE(HOPMYJIBI httos://m.e dsoc])_.[ru 1a52939h3

49 [TpeobpazoBaHMETPUTOHOMETPUUECKUXBBIPAKEH bubnuorexa [JOK
ui https://m.edso0.ru/a52939b3

50 [TpeobpazoBaHMETPUTOHOMETPUUECKUXBBIPAKEH bubnuorexa [JOK
ui https://m.edso0.ru/a52939b3

51 [TpeobpazoBaHMETPUTOHOMETPUUECKUXBBIPAKEH bubnuotexa [JOK
ui https://m.edso0.ru/a52939b3

52 [TpeobpazoBaHNETPUTOHOMETPUUECKUXBBIPAKEH bubmuorexa [JOK
5051 https://m.edso0.ru/a52939b3

53 [TpeobpazoBaHUETPUTOHOMETPUUECKUXBBIPAKEH bubnuoreka [IOK
5051 https://m.edso0.ru/a52939b3

54 PemennerpuroHoMeTpuYECKUXypaBHEHUM Bubnmorexa [JOK
https://m.edso0.ru/a52939b3

55 PemennerpuroHoMeTpuYECKUXypaBHEHUM bubmorexa HOK
https://m.edso0.ru/a52939b3

56 PemennerpuronHoMeTpu4ecKUXypaBHEHU I bubmmorexa [JOK
https://m.edsoo0.ru/a52939b3

57 PemennerpuronHoMeTpu4eCKUXypaBHEHU I bubmmorexa [JOK
https://m.edsoo0.ru/a52939b3

58 PemenunerpuronomMeTpuyecKuXypaBHEHU I bubmmorexa [JOK
https://m.edsoo0.ru/a52939b3

59 PemenneTpuroHoMeTpuYeCKUXypaBHEHU I bubmmorexa [JOK

https://m.edsoo.ru/a52939b3
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KonTtponsHas padora o teme "Popmyiisl

60 TPUTOHOMETPHHA 1 buGnuorexa [IOK
P pri. . https://m.edso0.ru/a52939b3
TpuronomeTpruyeckueypaBHEHUS
ITocnemoBaTeENLHOCTH, CIIOCOOBI 3aJaHUs
61 [OCJIe0BATEIbHOCTEH. MOHOTOHHBIE 1 bubmmorexa [TOK
o ) https://m.edso0.ru/a52939b3
IIOCJIEI0BATEIBHOCTHU
ApupmeTrueckas ¥ reoMeTpudecKas
62 nporpeccuu. Mcnosb3oBaHue Mporpeccuu s 1 bubnnorexa [JOK
peuIeHus peabHbIX 3aa4 IMPUKIIATHOTO https://m.edso0.ru/a52939b3
Xapakrepa
beckoHeuHO yOBIBaroIIasi reoMeTpuIecKast
63 nporpeccus. Cymma O€CKOHEYHO YOBIBarOIIIEH 1 bubmorexa LOK
P ’ ylvw y https://m.edso00.ru/a52939b3
T€OMETPUYECKON TIPOTPECCHH
bu6mmoreka [IOK
64 )] 1
OPMYTTACIOIKHBIXIPOTCHTOR https://m.edso0.ru/a52939b3
bu6mmoreka [IOK
65 )] 1
OPMYTTACIOIKHBIXIPOTCHTOR https://m.edso0.ru/a52939b3
O0o0I1IeHre, CHCTeMAaTH3alMs 3HAaHUH 33 Kype
66 anreOpsl M Hadal MaTeMaTudeckoro againmsa 10 1 Eubmaorexa HOK
p https://m.edso0.ru/a52939b3
Kjacca
bu6mmoreka [IOK
67 u 0 1
TOToBas KOHTPOILHAM padoTa https://m.edso0.ru/a52939b3
O0o0mIeHHe, cUCTeMaTH3alus 3HAHUH 32 Kype
bubmuoreka [JOK
68 anreOpsl ¥ HaYaJl MaTeMaTH4YecKkoro aHaimmsa 10 1
https://m.edso0.ru/a52939b3
Kjacca
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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11 KVIACC

KosnunuyecrBouacos DJIEeKTPOHHbIE
[ara Hudgpossbie
Temaypoka KonTposbubie | IlpakTHueckue
Bcero HU3yYeHHUs Oo0pa3zoBaTteinbHbIe
padoThI padoThI
pecypcsl
Crenens ¢ palluOHAIbLHBIM 1 bubnuorexa [JOK
[IOKa3aTeaeM https://m.edso0.ru/a52939b3
CBoiicTBa CTENEHU 1 bubmorexa HOK
https://m.edsoo.ru/ff601408

[IpeoGpaszoBanue
BBIPAKEHUI, COACPKAIINX 1 brbmorexa [OK

P > CONCPAEI https://m.edsoo0.ru/ff601408
paloHaIbHbIE CTEIEHH
ITpeoOpazoBanue
BI)II) a}KI;Hl/If/'I coJiepKalux 1 Bubnmorexa LTOK

P > CONCPMAIL https://m.edso0.ru/3d87e248
paloHaIbHbIE CTEIEHH
[IpeobpazoBanue
BBIPAKEHUH, coAepKalux 1 Bubmmorexa LIOK

P > COMCPRAT https://m.edso0.ru/343c6b64
paloHaIbHbIE CTEICHH
[TokazaTenbHbICypaBHEHUS 1 bubnuoreka [JOK
Y HEPABEHCTBA https://m.edso0.ru/4064d354
[Toka3arenbHbIeypaBHEHUS 1 bubnuorexa [IOK
Y HEpABEHCTBA https://m.edsoo.ru/be76320c
[Toka3arenbHbIeypaBHEHUS 1 bubnuorexa [IOK
U HEpaBEHCTBA https://m.edso0.ru/3d408009
IToxa3zarenpHbpleypaBHEHUS 1 bubnuoreka [IOK
U HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
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IToka3arenbHbICypaBHEHHUS bubnuorexa [JOK

Y HEpaBEHCTBA https://m.edsoo.ru/cebf10c6

[Toxa3zatenpHast GpyHKIHA, bubnuorexa [JOK

e€ cBolcTBa U rpaduk https://m.edsoo.ru/536de727

Bxoanas KOHTpOJIbHASA bubnuorexa [JOK

pabora https://m.edsoo.ru/85bc8132
bubnuorexa [JOK

Jlorapugw tmena https://m.edsoc])_.I ru/58e8e2f2

JlecsiTuuHBIC U bubnuotexa [JOK

HaTypaJIbHbIE JIOTapu(pMBbI

https://m.edso0.ru/3e3230d4

[IpeoGpaszoBanue
BBIPAXKEHUH, COJIEpKAINX
Jorapu@msl

bu6moreka [IOK
https://m.edsoo.ru/lea72162

[IpeobpazoBanue
BBIPAKECHUI, COACPKALINX
sorapudmbl

bu6moreka [IOK
https://m.edsoo.ru/da48154c

[IpeobpazoBanue
BBIPKCHUH, COIEPIKAIUX
sorapudmpl

bu6mmoreka [JOK
https://m.edsoo.ru/4beff03b

[IpeobpazoBanue
BBIPKCHUH, COIEpIKAIIUX
Jorapudmbl

bu6mmoreka [JOK
https://m.edsoo.ru/fe189f2d

Jlorapudmuveckue bubnunoreka [JOK
YpaBHEHUsS U HEPABEHCTBA https://m.edsoo.ru/fadb8aa5
Jlorapupmuueckue bubnuoreka [IOK
YpaBHEHUsS U HEPABEHCTBA https://m.edso00.ru/3034724e
Jlorapupmuueckue bubnuoreka [IOK

YpaBHCHUA U HCPABCHCTBA

https://m.edsoo.ru/712ac2d9
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Jlorapudpmuueckue
YpaBHEHUS U HEPABEHCTBA

bubmuoreka [IOK
https://m.edsoo.ru/9e3f4bc9

Jlorapudmudeckas
¢byHKIMs, €€ CBOMCTBA U

rpadux

bu6mmoreka [{OK
https://m.edsoo.ru/15bclcfb

Jlorapudmudeckas
¢byHK1MS, €€ CBOMCTBA U

rpaduk

bubmmoreka [IOK
https://m.edsoo.ru/d68bbedd

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduxu

bubmmoreka [IOK
https://m.edso0.ru/9d102051

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpadguku

bu6moreka [IOK
https://m.edsoo.ru/beeff646

Tpuronomerpuueckue
(yHKIIUU, UX CBOMCTBA U
rpadguku

bu6mmoreka [IOK
https://m.edsoo.ru/d2e4601b

Tpuronomerpudeckue
(GyHKIIMYU, UX CBOHCTBA U
rpadguku

bu6mmoreka [JOK
https://m.edsoo.ru/ba9da96d

[Tpumepsr
TPUTOHOMETPUUYECKUX bubmorexa HOK
P P https://m.edsoo.ru/24ab3c53
HEpPaBEHCTB
[Tpumepsr
bubmuoreka [{OK
TPUTOHOMETPUUYECKUX

HEPaBCHCTB

https://m.edsoo.ru/5272b9al
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IIpumepsr

TPUTOHOMETPUUYCCKUX BH6HHOTeKa HOK
p p https://m.edso0.ru/0c837397
HEPABEHCTB
IIpumepsr
TPUTOHOMETPUUYCCKUX BI/I6JII/IOT6K3. HOK
p P https://m.edsoo.ru/e6e1901f
HEPABEHCTB
[Ipumepsr
TPUTOHOMETPHUUYCCKUX BI/I6J'II/IOT€Ka HOK
p p https://m.eds00.ru/0f903c75
HEPABEHCTB
HenpepriBHble QyHKIIMH brbmorexa [TOK
pep yHKH https://m.eds00.ru/10130727
Merto1 HUHTEPBAJIOB IJIst bu6moreka [IOK
pelIeHusT HEPaBEHCTB https://m.edsoo.ru/403bfb0d
Meto UHTEPBAJIOB AJIst bubnuoreka [IOK
pELIEeHS] HEPABEHCTB https://m.edsoo.ru/6db0b423
[TpousBognas GyHKIIMM bubmorexa OK
P A YHKI https://m.edsoo.ru/Oadbcelb
bu6mmoreka [JOK

[IpousBoanas pyHKIHH

https://m.edsoo.ru/0731ad3d

KontponbHas padoTa 3a 1
noxyroaue (mporIbHBINA
YpOBEHB)

bu6mmoreka [JOK
https://m.edsoo.ru/723dd608

['eomerpuueckuii u
(bU3UYECKUN CMBICIT
MIPOU3BOJHOMN

bubmuoreka [JOK
https://m.edsoo.ru/6c8d36ff

IIpounsBoaHbIe
3JIEMEHTApHBIX QYHKIUH

bu6mmoreka [JOK
https://m.edsoo.ru/a413eca9



https://m.edsoo.ru/0c837397
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[IpounsBoaHbIe
AIIEMEHTAPHBIX (QYHKIUH

bubmuoreka [IOK
https://m.edsoo.ru/c7550e5f

[IpounsBoHast CyMMBl,
IIPOU3BEAEHNUS, YACTHOTO

b yHKIHIA

bu6mmoreka [{OK
https://m.edsoo.ru/14ab3cdb

[IpounsBoHast CyMMBl,
MIPOU3BEIEHNUS, YACTHOTO

byHKIUN

bubmmoreka [IOK
https://m.edsoo.ru/c12a0552

[IpounsBoHass CyMMBl,
MIPOU3BEICHHUS, YACTHOTO

byHKIINN

bubmmoreka [IOK
https://m.edsoo.ru/d598f201

[IpuMeHeHne nmpon3BOIHON
K UCCIeI0OBaHUIO (DYHKIIHMA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

bu6moreka [IOK
https://m.edsoo.ru/1de34d4d

[Ipumenenne npor3BOIHOM
K HCCIICIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTB U
AKCTPEMYMBI

bu6moreka [IOK
https://m.edsoo.ru/17af2df9

KontponbHas padoTa 3a 1
noxyroaue (6a30BbIi
YpOBEHB)

bu6mmoreka [JOK
https://m.edsoo.ru/a8ca5ad4

[IpumeHeHue nmporu3BOIHOM
K UCCIeI0OBaHUI0 (DYHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

bubnuoreka [JOK
https://m.edsoo.ru/0b411edd



https://m.edsoo.ru/c7550e5f
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https://m.edsoo.ru/c12a0552
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Haxoxnenne HanOOJILIIIETO
M HaUMEHBIIEr0 3HAYCHUS
(byHKIIUN Ha OTpE3Ke

bubmuoreka [IOK
https://m.edsoo.ru/caf9bd2f

Haxoxnenne HanOoJIBIIIETO
M HAUMCHBIIICTO 3HAYCHU A
(byHKIIUN Ha OTpe3Ke

bu6mmoreka [IOK
https://m.edsoo.ru/fac78f05

Haxoxnexnne HanOoJIBIIIETO
N HAMUMCHBIIICTO 3HAYCHU A
(GYHKIMM Ha OTpe3Ke

bubmmoreka [{OK
https://m.edsoo.ru/fb6a8acf

Haxosxnenne HanOOJIbIIEro
U HAMMCHBIIICTO 3HAYCHUS
(GYHKIMM Ha OTpe3Ke

bu6moreka [IOK
https://m.edsoo.ru/cffcb7e5

Haxosxnenne HanOOJIbIIEro
¥ HAMMEHBIIIETO 3HAYEHUS
(YHKIIUU Ha OTPE3Ke

bu6moreka [IOK
https://m.edso0.ru/d9469916

Haxoxnenne HanOoJIBIIIETO
W HaMEHBIIErO 3HAYEHUS
(GYHKIMM Ha OTPE3Ke

bu6moreka [IOK
https://m.edsoo.ru/ad15000e

[Ipumenenne npor3BOIHOM
JUIS HAXO0XACHUS
HAWTYYIIEro peieHus B
MIPUKIIAIHBIX 3a7a4ax, JJIs
oTmpeeNieHus] CKOPOCTH
mporecca, 3aJaHHOTO
dbopmynoit wiu rpadukoM

bubmuoreka [JOK
https://m.edsoo.ru/86adcbfd

KonTtponrHas pabora no
teMe "[IponsBoanas.
IIpumeHeHue
IIPOU3BOIHOMN"

bu6mmoreka [JOK
https://m.edso0.ru/13205d80
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[TepBooOpa3nas. Tabnuma bubmuoreka [IOK
epBOOOPA3HBIX https://m.edsoo.ru/f8ed5f99
[TepBooOpasuas. Tabmuma bubmmoreka [JOK

nepBOOOPa3HBIX

https://m.edsoo.ru/d777edf8

Wurerpai,
r€OMETPUYECKUN U
(buznyecKkuit cCMbICIT
UHTerpaia

bu6mmoreka [IOK
https://m.edso0.ru/30c3697b

Wurerpai,
F€OMETPUYECKUI U
¢buznueckuit CMbICIT
UHTerpaia

bu6moreka [IOK
https://m.edso0.ru/391272c9

WHrerpai,
reOMETPUYECKUI U
(U3UYECKU CMBICIT
UHTerpaia

bu6moreka [IOK
https://m.edsoo.ru/d359fb5f

Brrunciienue naterpania mno

dbopmyie
Herorona—JleitOHuna

bu6mmoreka [JOK
https://m.edsoo.ru/07eb464b

Brrancienue HHTErpajia 1o

dbopmyie
Herorona—JleitOHMIA

bu6mmoreka [JOK
https://m.edsoo.ru/b9b225c3

Brruucnenue HHTCIpaja 1o

dbopmyre
Herorona—JleitOHMIIA

bubmuoreka [{OK
https://m.edsoo.ru/b800deb4

Brruncienue HHTCrpajia 1no

bopmyne
Herorona—JleitOHMIIA

bu6mmoreka [JOK
https://m.edsoo.ru/f5eed075



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
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CucreMsl JIMHERHBIX
YpaBHEHU I

bubmuoreka [IOK
https://m.edsoo.ru/41da431a

CucreMsl JIMHERHBIX
YpaBHEHU U

bu6mmoreka [IOK
https://m.edsoo.ru/b648235a

Pemrenne npukitagaeix
3a/1a4 C MOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/5ab83864

Pemrenne npukitagHaeix
3a]1a4 C MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

bubmmoreka [IOK
https://m.edsoo.ru/a4d65ee5

Cucremsl 1 COBOKYITHOCTH
LENbIX, PAllHOHATbHBIX,
UppalMOHANIbHBIX,
MTOKA3aTEeNbHBIX,
Jorapu(pMUIECcKuX
YpaBHEHUH U HEPABEHCTB

bu6moreka [IOK
https://m.edsoo.ru/aa5962el

CucTeMbl U COBOKYITHOCTH
LENbIX, PAlIHOHATbHBIX,
UppalMOHANIbHBIX,
M0Ka3aTeIbHbIX,
Jorapu(pMUIECKUX
YpaBHEHUI U HEPABEHCTB

bu6mmoreka [JOK
https://m.edso0.ru/48190472

CucteMbl 1 COBOKYITHOCTH
LEJIbIX, pallMOHAJIbHBIX,
UppalMOHAIBHBIX,
MOKa3aTeNbHbIX,
Jorapu(pMUUECKUX
YpaBHEHMI U HEPaBEHCTB

bubmuoreka [{OK
https://m.edsoo.ru/2dbd3859



https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
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Cucremspl ¥ COBOKYTHOCTHU
LIENIbIX, PAllMOHAJIbHBIX,
UppalMOHAIIbHBIX,
[10Ka3aTEeJIbHbIX,
norapupMUIECKUX
YPAaBHEHUI U HEPABEHCTB

bu6mmoreka [{OK
https://m.edsoo.ru/7ab8d17e

Hcnonb3oBanue rpa¢pukoB
GyHKIUN U1 peIeHnst
YpPaBHEHUH U CHCTEM

bubmmoreka [IOK
https://m.edsoo.ru/81cccfe9

Hcnonb3oBanue rpadukoB
GYHKIUN UTST peIIeHUs
YpPaBHEHUH U CUCTEM

bu6moreka [IOK
https://m.edso0.ru/039949bf

[IpuMeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PELICHUIO MaTeMaTUYECKIX
3a/a4 U 3a/1a4 U3
pa3IUYHBIX 00sacTen
HAyKH U pealIbHOM KU3HU

bu6moreka [IOK
https://m.edsoo.ru/a7d95f79

KonTposbnas pabora no
teme "MHTerpan u ero
npuMeHeHus. CucTeMbl
ypaBHEeHUN"

bu6mmoreka [JOK
https://m.edsoo.ru/ca878deb

HatypanbHble u nemnbie
quclia B 3aJa4ax U3
peanbHOM KU3HU

bubmuoreka [JOK
https://m.edsoo.ru/471c735b

HarypaneHbie u nensie
4HCIIa B 3aJa4ax U3
peanbHON JKU3HU

bu6mmoreka [JOK
https://m.edsoo.ru/3ceel327



https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
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https://m.edsoo.ru/3cee1327

HarypaneHbie u nensie
4yHUCIIa B 3aJ1a4ax U3
peanbHOM KU3HU

bubmuoreka [IOK
https://m.edsoo.ru/a35a131d

[Ipu3naku nenumoctu bubnuorexa [JOK

LENIBIX YUCEIl https://m.edsoo.ru/ef10c4f9
[Ipu3naku nenumoctu bubnuorexa [JOK

LENBIX YUCEIT https://m.edso0.ru/51696a67
[Ipu3Haku nenumoctu bubnuorexa [JOK

OEJIbIX YHUCCIT

https://m.edsoo.ru/fab81cOe

[ToBTOpeHuEe, 0600IICHNE,
cucTeMaTH3aIys 3HaHu.
YpaBHeHust

bu6moreka [IOK
https://m.edsoo.ru/ef2c6e43

[ToBTOpeHuEe, 0600IICHNE,
cucTeEMaTH3alys 3HaHU.
YpaBHeHust

bu6moreka [IOK
https://m.edsoo.ru/0312cf8c

[ToBTOpEeHUE, 000OIIECHNE,
cHCTEMAaTH3aIns 3HaHUH.
YpaBHeHust

bu6mmoreka [IOK
https://m.edsoo.ru/247d2fe7

[ToBTOpEeHME, 060OIICHNE,
cUCTeMaTh3alys 3HaHHH.
YpaBHeHus

bu6mmoreka [JOK
https://m.edsoo.ru/e8b87729

[ToBTOpEHME, 00O0OIICHNE,
CHUCTEeMaTu3alys 3HAHHH.
YpaBHeHus

bubnuoreka [JOK
https://m.edsoo.ru/1bf2fb98

[ToBTOpenue, 060061IeHNE,
CHUCTEMATHU3AIUS 3HAHHH.
YpaBHeHus

bu6mmoreka [JOK
https://m.edsoo.ru/9c44c6ca
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[ToBTOpeHnue, 06001ICHNE,
cHCTeMaTHu3aIlns 3HaHUH.
HepasencrBa

bubmuoreka [IOK
https://m.edsoo.ru/337aad59

[ToBTOpenue, o6o01IEHNE,
cHCTEMAaTHu3aInsI 3HaHUH.
HepasencrBa

bu6mmoreka [IOK
https://m.edsoo.ru/a86014el

[ToBTOpenue, o600IICHNE,
CHCTEMAaTH3aIHs 3HAHWH.
HepasenctBa

bubmmoreka [{OK
https://m.edsoo.ru/5c45a60a

[ToBTOpEeHME, 0600IICHNE,
cucTeEMaTH3alus 3HaHUH.
Hepasencrpa

bu6moreka [IOK
https://m.edsoo.ru/19304aba

[ToBTOpEeHME, 0600IICHNE,
cHCTEMAaTH3aInsI 3HaHUH.
CucreMbl ypaBHEHHI

bu6moreka [IOK
https://m.edsoo.ru/c3d4b282

[ToBTOpEeHME, 000OIICHNE,
cHCTEMAaTH3aInsI 3HaHUH.
CucreMbl ypaBHEHHI

bu6moreka [IOK
https://m.edsoo.ru/a20b8a4c

[ToBTOpEeHME, 060OIICHNE,
cUCTeMaTu3alys 3HaHHH.
OyHKIMHT

bu6mmoreka [JOK
https://m.edsoo.ru/a012476d

[ToBTOpEHME, 0000IICHNE,
CHUCTEeMaTu3alys 3HAHHH.
OyHKIMU

bubmuoreka [JOK
https://m.edsoo.ru/d620c191

IIpomexyrounas
arrecranus. Mtorosas
KOHTpOJIbHas paboTa

bu6mmoreka [JOK
https://m.edso0.ru/7017196f



https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f

IIpomexyrounas

ACOB I10 ITPOTPAMME

arrecranusg. Utorosas 1 bubmorera [JOK
AL https://m.edso0.ru/513c9889

KOHTpOJIbHas paboTa
O0001menue,
cUCTeEMAaTHU3alUs 3HaHUU 3a
Kypc aired I)IIII/I Hayvall 1 bubmorexa HOK

P p https://m.edso0.ru/2276973
MAaTeMaTHYECKOr0 aHaJIMn3a
10-11 knaccos
O0o0611eHME,
cUCTeEMAaTHU3alUs 3HAaHUU 3a
KypC aireOpsl U Haval 1 bubmorera [IOK

M P https://m.edsoo.ru/3330f7ef
MAaTeMaTHYECKOrO aHaJImn3a
10-11 knaccos

BILIEE KOJIMYECTBO 102



https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
Anrebpa 1 Hauajia MateMaTU4eckoro ananusa (B 2 yactsax), 10-11 kmaccel/ Yacthb
1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noa
penakmueit Mopakosuya A.I'., O611eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«MO1] MHEMO3UHA»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Anre6pa u Hauana maTemaTuueckoro ananuza. 10-11 kmaccel (0a30BbIN ypOBEHB).

Metoaudeckoe mocooue st yuurtens - Mopakosuu A.I'., Cemenosn I1.B.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/






