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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOTO Kypca «Anredpa u Hayana MaTeMaTH4ecKoro
aHanu3a» 0a30BOro ypoBHs i oOyvaromuxcs 10 —11 kmaccoB pazpaborana Ha
ocHoBe PenepaabHOro rocyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEAHETO
oOmero oOpa3oBaHMsI, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPENBSIBISIEMBIX K MaTeMaTHYECKOMY OOpa3OBaHUIO, U TPAJULUN POCCHUIICKOTO
oOpa3zoBanus. Peanmusanus mnporpammbl 0OecrieUMBAET OBJIAJICHUE KIIOUEBBIMU
KOMIIETEHIIMSIMU, COCTABIIIIOIIMMHU OCHOBY JUJIsl CAMOPAa3BUTHUS U HENPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOIIEKYIbTYPHOT O, JMYHOCTHOT'O U TIO3HABATEIILHOTO
Pa3BUTHSL JIMYHOCTU O0YYarOLINXCS.

HEJIM UT3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTUueCKOTO aHAIU3a» SBJISIETCS OJHUM U3
HanOoJiee 3HAUYMMBIX B MPOTrpaMMeE CTaplleld IIKOJbI, MOCKOJbKY, C OJHOU
CTOpPOHBI, OH OOECMEeYUBACT WHCTPYMEHTAIbHYIO 0a3zy Uil HM3Y4YEHHUS BCEX
€CTECTBEHHO-HAyYHBIX KYPCOB, & C APYroi CTOPOHBI, GOPMUPYET JOTHUECKOE U
a0CTpakTHOE MBIIUICHUE Y4YallluXCsd Ha YPOBHE, HEOOXOJUMOM JJii OCBOCHHUS
KypcoB HH(}OpMaTUKu, OOIIECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JJAaHHOTO Kypca ydalllyecsl OBJIaJIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOU
HayKH, KOTopas GopMyJMpPyeT CBOU JOCTIKEHUS B MaTeMaTudeckoit hopme.

Kypc anre6psl 1 Hayan MaTeMaTnyecKoro aHajin3a 3aKjia/biIBaeT OCHOBY JJIs
YCIICIIHOTO OBJIQJICHUs 3aKoHaMU (U3UKHM, XUMUH, OWOJIOTMH, TOHUMAaHUS
OCHOBHBIX TEHJICHIIMM OSKOHOMUKM M OOIIECTBEHHOM JKWU3HHU, IIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIMOJIb30BaTh WX B MOBCEIHEBHOU XKU3HU. B TOXXe Bpemsi OBiajieHUE
a0CTpPakTHBIMU M JIOTUYECKH CTPOTHMH MAaTEMaTHYECKHUMH KOHCTPYKIIUSIMH
pa3BHBAeT yMEHHE HAXOJIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTHHHOCTH
YTBEPKJICHHS, UCIIOJIh30BaTh 0000IIIEHNE U KOHKPETU3aIlNI0, a0CTparupoBaHue U
aHaJIOT U0, POPMUPYET KPEaTUBHOE M KPUTUUECKOE MBIIIICHHE. B X0/1€ n3ydenus
anreOpbl M HadaJl MaTeMaTU4YEeCKOro aHaiM3a B CTaplledl IIKoJe ydJaluecs
MOJY4YalOT HOBBIM ONBIT PEIIEHUS TMPUKIAIHBIX 3aJa4, CaMOCTOSATEILHOTO
MOCTPOCHUS MaTeMaTUYECKUX MOJENel pealbHbIX CHUTyallMii W WHTEPIpETallin
MOJYYEHHBIX  pEIICHWH, 3HAKOMATCS C  TNPUMEpPaMH  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B TMPHPOJIE, HAyKE M B HCKYCCTBE, C BBIIAIOIIMHUCS
MaTeMaTHIECKUMHU OTKPBITUSIMH M UX aBTOPAMH.

Kypc oGnamaer 3HaYUTENbHBIM BOCIMTATEIBHBIM IMOTEHIIMAIOM, KOTOPBII
peanm3yercsi Kak depe3 y4eOHBbIN MaTepuall, CIoOCOOCTBYIONHK (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W 4Yepe3 ChernupuKy ydeOHOW IesTebHOCTH,



TpeOyroleit CaMOCTOSITENbHOCTH, aKKypaTHOCTH, IPOJIOJDKUTENBHOM
KOHLIEHTPALlM BHUMAHHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIA PE3y/bTar.

B ocHoBe Mmeronuku oOydeHuss anredpe M HavyajlaM MaTeMaTU4ecKoro
aHaM3a JIKUT AeSITeIbHOCTHBIN NPUHIUM 00y4YEHUs.

CrtpykTypa Kypca « Anredpa 1 Hadyajaa MaTeMaTHdeCKOro aHaJIM3a» BKIFOYAET
CIEIYIOIIME COJEPKATEIbHO-METOAUYECKUE JHHUM: «YHucCaa W BBIYMCICHUSY,
«Oynkumun  w rpapukm», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMAaTUYECKOro aHanu3a», «MHOXkecTBa U JOruka». Bce OCHOBHbIE
COJEPKATEIIbHO-METOIMUECKUE JIMHUM HW3YYalOTCAd Ha MNPOTSIKEHUU ABYX JIET
0oOy4eHHs] B CTapIIEH IIKOJE, €CTECTBEHHO JOMOJHSAA APYT Apyra U MOCTEINEHHO
HACHIIASICh HOBBIMM TeMaMM W pazgenamu. JlaHHbIA Kypc sIBIsieTCs
MHTETPAaTUBHBIM, TMOCKOJbKY OOBEOUHSET B ce0€ COJepKaHHE HECKOJIbKUX
MaTEMATUYECKUX AUCUUIUIMH: anredpa, TPUrOHOMETPHsl, MaTEMAaTUUECKUI aHATTN3,
Teopusi MHOXecTB U Ap. [lo Mepe TOro kak ydaiiuecsi OBJaJIeBalOT BCE OoJiee
MIMPOKUM MaTeMaTUYeCKHUM ariapaToM, Y HUX MOCJe10BaTelbHO (GopMUpYeETCS U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYIH) MOJIEIb pealbHOM
CUTyallud, MPUMEHATh 3HaHUS, MOJy4YeHHble B Kypce «Anredpa W Hayaia
MaTEMATUYECKOTO aHAIN3a», JJI1 PEUICHUSI CaMOCTOSITENIbHO CHOPMYIUPOBAHHOMN
MaTeMaTUYECKOW 3a/1aui, a 3aTeM MHTEPIIPETUPOBATh MOJyUYEHHBIN pe3ybTar.

ConepxarenbHO-MeTOUYECKas JUHUS «HUCaa U BBIYMCICHUS» 3aBEPIIacT
(hopMupOBaHUE HABBIKOB UCIOJIb30BAHUSA 1EUCTBUTEIbHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOW mikoje. B crapmiell mkone ocoboe BHUMaHUE YIEIAETCS
(GOpMUPOBAHUIO TMPOYHBIX BBIUMCIUTEIHLHBIX HABBIKOB, BKIIIOYAIOLIMX B CeOs
UCIIOJIb30BaHUE Pa3MUYHBIX (OPM 3aluCU JACHCTBUTEILHOIO YHUCJA, YMEHHE
pallMOHAILHO BBIMOJIHATH JIEUCTBHUSI C HHUMH, JeNaTb NPUKUAKY, OLICHHUBATh
pesyaptar. OOydaronmecs: IMOJY4YaloT HABBIKM MPUOMMKEHHBIX BBIYMCICHUMN,
BBIMIOJIHEHUSI JIEWCTBUM C YMCJIaMHu, 3alUCaHHBIMM B CTaHJAApTHOU (opme,
UCIIOJIb30BaHMsI MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BHIPAXKECHUI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCS] HA MPOTSIKEHUH BCEro
oOydeHHs B CTaplledl WIKOJIe, MOCKOJIbKY B KaXJOM pa3jelie NMpOrpamMMbl
NPETYCMOTPEHO pEIIEHHE COOTBETCTBYIOMIMX 3a1a4y. OOyuaroluecs: OBIageBaloT
Pa3IMYHBIMU METOJIaMU PEIICHUsI 1EJbIX, PalMOHATBHBIX, HUPPAMOHATbHBIX,
MOKa3aTelbHbIX, JIOTAPUPMUUECKUX ¢ TPUTOHOMETPUUECKUX YpPABHEHUH,
HEPABEHCTB U UX cucTeM. [lomyueHHbIe yMEHUS UCTIOIb3YIOTCS PU UCCIICA0BAHUN
GYHKIMIA ¢ MOMOUIBI0 MPOU3BOAHOM, PEUICHUH NPUKIAIHBIX 3a/a4d M 3aja4d Ha
HAXOXJICHHE HauOOJBIIMX M HAUMEHbIIMX 3HaYeHUuN QyHkuuu. JlaHHas
cojepxarenbHasi JIMHUS BKIIOYaeT B ce0sl Takke (OpMHUpPOBAHUE YMEHUU
BBITIOJIHATD pacuérbl MO (opmysiaM, MpeoOpa3oBaHUs LEIbIX, pallMOHAIbHBIX,
UppalMOHATBHBIX U TPUTOHOMETPHUUECKUX BBIPAKEHUM, a TaKKe BBIPAKEHUH,



COJIepKallMX CTerneH! U Jorapudmbl. braronaps uzydeHuro anredpanyeckoro
MaTepuaia IMPOUCXOJUT  JaIbHEWIIEe pPa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBILIUICHUA YYalMXCcs, (POPMUPYIOTCS HABBIKH JIE€TyKTUBHBIX
paccykaeHuid, pabOThl €  CHMBOJBHBIMH  (opmMamu,  MpeACcTaBICHUS
3aKOHOMEPHOCTEe M 3aBUCHMOCTEH B BHUJE PABEHCTB M HEpaBEHCTB. Anredpa
npenyaraeT d3(pQeKTUBHbIE HMHCTPYMEHTBHI JJIsl PELICHHUA NPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 33/1a4, HarJJHO JEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK
A3bIKa HAYKH.

ConepsxatenbHo-MeToiu4YecKass JMHUS «@DyHKIMH U TpadhuKu» TECHO
NEPEIIETAETCS C APYTUMU JIMHUSIMU KypCa, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1aET
IOCJIE0BATENBHOCTh W3y4EHHs  Marepuaia. N3yueHne  cTEneHHOW,
N0Ka3arelnbHOM, JOrapu(pMUIECKO U TPUTOHOMETPUYECKUX (PYHKIUI, UX CBOMCTB
U rpapuKoB, UCHOJb30BaHUE (QYHKIMM AJI pEelIeHUs 3a1a4 U3 APYTUX y4eOHbBIX
IIPEAMETOB U PEATbHOW KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAIIM30M,
TaK U C PEIICHUEM YpaBHEHU M HepaBeHCTB. [Ipu 3ToM OoJbIIOE BHUMaHHE
ynensiercs: (pOpMHUPOBAHUIO YMEHUS BbIpaxkarb (pOpMyJiaMu 3aBUCUMOCTH MEXIY
pPa3IMYHBIMU BEIMYMHAMH, HCCJENOBATh IOJYYEHHbIE (PYHKLHH, CTPOUTHh HX
rpaguku. Matepuan 3Tol coAep>KaTeIbHOW JIMHUU HALIETEH HAa pa3BUTHE YMEHUMN
Y HaBBIKOB, NO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEX]IY BEIMYMHAMHU B
pazMyHON (opMe: aHAIMTUYECKOM, rpaduueckoi M cioBecHOW. Ero msyuenue
CIIOCOOCTBYET pAa3BUTHUIO AITOPUTMHUYECKOTO MBILIUIEHUS, CIOCOOHOCTH K
0000IIIEHNUIO U KOHKPETU3ALUU, UCTIOIb30BAHUIO AHAJIOTHIA.

ConepxarenpHas ouHUs «Havana mareMarnyeckoro aHaian3a» MO3BOJSIET
CYILIECTBEHHO PaCIIMPUTh KPYr KaK MAaTEMaTU4YECKUX, TaK W MPHUKIAIHBIX 3a/1a4,
JOCTYTHBIX 00yYarOMMMCs, Yy KOTOPBIX MOSIBIISIETCS BO3MOKHOCTb UCCJIEI0BATh U
CTpOUTh Tpaduku (QyHKIMHA, ONpEnensiTh WX HauOOJbIIME W HAWMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOW@AU GUTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU U
YCKOpeHHs TmporneccoB. JlaHHas coaepxaTelbHas JHMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHUSI MaTeMAaTHUYECKUX MOJEIEH peallbHbIX CUTyaluH,
HAXOKJCHUS HAWIY4IIEro PElICHUS B MNPUKIAIHBIX, B TOM YHUCJE COLMAIBHO -
PKOHOMMYECKHX, 3aJ1a4yax. 3JHAKOMCTBO C OCHOBaMM MaTEMaTHYE€CKOr0 aHAJIM3a
CIOCOOCTBYET pa3BUTUIO A0CTPAKTHOTO, POPMATILHO -IOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHUW paclo3HaBaThb IMPOSIBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHUKE U HCKyccTBe. OOydarommecs y3HAIOT O
BBIJIAIOIIMXCSL PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE€ Pa3BUTUSA MaTEMaTHKU Kak
HAyKH, U UX aBTOPAX.

ConepxarenbHO-MeTOAUYECKast JIMHUS « MHOXK€ECTBA U JIOTUKA» B OCHOBHOM
MOCBSILIEHA JJIEMEHTaM TEOPHUM  MHOMKECTB. T€0pEeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS! MPOHU3BIBAIOT BECh KypC HIKOJIbHOW MAaTEMATUKH W MPEAJIararoT



HanOoJiee YHUBEPCAIbHBIN A3bIK, 00BEAUHAIOMUI BCE pa3iesibl MaTEMaTUKH U €€
NPWIOKEHUIM, OHU CBSI3bIBAIOT Pa3HbIC MAaTEMATUYECKHUE TUCLMILIMHBI B €AUHOE
uenoe. [o3ToMy BaXHO 1aTh BO3MOXHOCTh IIKOJIbHUKY MOHMMATh TEOPETHKO -
MHOYECTBEHHBI SI3bIK COBPEMEHHON MaTeMaTUKW W HCHOJb30BaThb €ro i
BBIPA)KEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Havaja MaTeMaTUYECKOT0 AHAIN3a» MPUCYTCTBYIOT
TaKKE OCHOBBl MAaTEMATUYECKOIO0 MOJEIMPOBAHMS, KOTOpPbIE IPU3BaHbI
c(hopMHUpPOBaTh HABBIKU MOCTPOCHUS MO/IENICH peabHbIX CUTYaIUl, UCCIIETOBAHUS
ATUX MOJENEH C MOMOUIBIO ammapara aareOpbl U MaTeMaTHYeCKOTO aHalu3a U
MHTEPIIPETALMU TTOJYYEHHBIX PE3YJIbTATOB. Takue 3aaHusl BIUIETEHbI B KaXbIii
U3 Pa3eNnoB NpOTrpaMMBbl, HOCKOIBbKY BECh MAaTEpHAJl Kypca IUPOKO UCTIOJIb3YETCS
JUIsL pelIeHusl TpUKIaaHbIX 3a1a4. [Ipu pemennn peanbHbIX NPAKTUYECKUX 3a1a4
ydalupecs pa3BUBAIOT HAOJIIOIATENIbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
a0CcTparupoBaThCs, MCIOJIb30BaTh AHAJIOTHIO, 0000UIATh U KOHKPETU3UPOBAThH
npobiiemy. JleaTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEILIECHUS MPHUKIATHBIX
3a/1ay OpPraHU3yeTCsl B MPOLIECCE U3YUYEHUS BCEX TeM Kypca «Anredpa M Havaia
MaTEMaTHYECKOTO AHATU3A».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mjaHe Ha uW3y4YeHUE Kypca aureOpbl M Hadyadl MaTeMaTH4eCKOro
aHasm3a Ha 0a30BOM ypOBHE OTBOJMTCS 2 yaca B Henemo B 10 kiiacce u 3 yaca B
Hegemo B 11 kiacce, Bcero 3a aBa roja ooyuenus — 170 gacos.
COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucua 1 BbIYUCTICHUS

Paunonanbubie yncia. OOBIKHOBEHHBIE U JIECSITUUHbBIE APOOU, MPOLEHTHI,
OecKOHEUHbIE TMepuoAguveckue JapoOou. ApudMeTHUecKue OIepalud ¢
palMoHaILHBIMU YUCJIaMHU, PE0Opa30BaHuUs YUCIOBBIX BeIpakeHUl. [IpuMenenue
JIpo0Oeil ¥ MPOLEHTOB JIJIsl PELIeHNs MPUKIIAIHBIX 3a/1a4 U3 Pa3IMuHbIX OTpacien
3HAHUU U PEATbHOU KU3HU.

[enictBurenpHple 4yucia. PanuoHanbHble W HMppaAlMOHAIBHBIE YHUCIIA.
ApudmeTrrueckue ornepanuu ¢ JACUCTBUTEIbHBIMU 4YucIaMu. [IpuOmmkéHHbIC
BBIYHCJICHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Cremenb ¢ 1meneiM  mokaszatenemM. CranmaptHas (Gopma  3amucu
JIEUCTBUTENILHOTO 4Yucia. Vcmomp3oBanuwe moaxonsmied (GopMbl  3amucH
JNEUCTBUTENIbHBIX YMCEN I PELICHUS MPAKTHYECKUX 3a1ad U NPEACTaBICHUS
JTaHHBIX.



ApubmMeTnueckuii  KOpeHb  HaTypalbHOW  cTemeHu.  JleWcTBus ¢
apu(MeTHYeCKUMH KOPHSMHU HATypajIbHOM CTENECHU.

CHHyC, KOCHHYC U TaHI€HC YHCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC,
APKTAaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxnecTBa 1 TOXKAECTBEHHbIE TPEOOPA30OBAHUS.

[IpeoOGpazoBanue TPUTOHOMETPUYECKUAX BBIPKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKUE POPMYJIBI.

YpaBHEHHE, KOpEHb ypaBHEHHUs. HepaBeHCTBO, pelleHHE HEPaBEHCTBA.
Mero nHTEPBAIOB.

Pemenue uensix 1 ApoOHO-palMOHAIBHBIX YPAaBHEHU U HEPABEHCTB.

Perienne nppanmoHalbHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHU.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a/1ad
Y 3a]1a4 U3 pa3IMYHbIX 00JacTell HAYKH U PEAbHOU KU3HMU.

DyHKUUHU U rpadpuxu

Oyukiusi, cnocoObl 3amanus ¢QyHkuuu. [papux  ¢yHkuu. B3aumuo
oOparHbIe PYHKIINU.

OO6nactp omnpezaeneHus 1 MHOKECTBO 3HaueHu (yHkuuu. Hymu Qynkuumu.
[IpomMexyTKku 3HAKOTIOCTOSTHCTBA. YETHBIEC U HEUETHBIE (DYHKITUH.

CrenenHast pyHKUMSI C HATypallbHBIM M LENbIM NIOKa3zareneM. E€ cBolicTBa u
rpaguk. CBONCTBA U rpa@uK KOpHS N-OW CTENEHMU.

Tpuronomerpuyeckass OKPYKHOCTb, ONPENEIEHUE TPUTOHOMETPHUUECKUX
(GYHKILMIA YUCIIOBOTO apTryMEHTa.

Havajia MaTeMaTH4eCKOr0 aHAJIN3A

IlocaenoBaTeabHOCTH, CII0OCOOBI 3aJ1aHusA MIOCJIe10BaTEIILHOCTEH.
MOHOTOHHBIE OCJIEIOBATEILHOCTH.

Apudmernueckas 1 TeoMeTpuueckas mporpeccuu. beckoneuHo yobiBarorias
reomerpuyeckas nporpeccus. Cymma 0OECKOHEUHO yObIBaIOIIEH TeOMETPUUYECKOM
nporpeccuu. @opmyna CIOKHBIX MPOLEHTOB. Mcnonb3oBaHue mporpeccuu st
pELIEHHs peabHBIX 3a/1a4 NPUKJIAJHOTO XapakTepa.

MHoxKeCcTBa U JIOTHKA

MHoxkecTBO, omnepanuu Haj MHOKecTBaMH. Jluarpammbl Jiliepa—BeHHa.
[IppuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO arrapara il OMHCaHUs pealbHbIX
IPOIIECCOB U SIBJICHUMN, TP PEILICHUH 3a7a4 U3 JPYTUX Y4eOHbBIX MPEIMETOB.

Onpenenenne, TeopemMa, CIEACTBHE, T0KA3aTeIbCTBO.

11 KJIACC

Yucjaa v BIYUCJTICHUSA



Harypanbnbie u nemnele uncna. [IpusHaku 1emmMoCTH HEbIX YACEIL.

CreneHs ¢ palMOHAILHBIM MOKazaTesneM. CBONWCTBA CTEICHHU.

Jlorapudm uncna. JlecsTuuHbie 1 HATYpabHBIE JOTAPUPMBI.

YpaBHeHHS M HEPABEHCTBA

[Ipeo6pazoBaHue BEIpaKEHHM, COIEPIKAIIMX JOTAPUPMBI.

[IpeoOpazoBaHne BBIpAXKEHU, COJEPKAIMX CTEHEHH C PALUOHAIbHBIM
IIOKA3aTEJIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3aTenpHbIC ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUS 1 HEPABEHCTBA.

Cucrtembl TMHEVHBIX ypaBHEHUH. PeleHne npukiaaHeiX 3a1a4 ¢ MOMOIIBIO
CHCTEMBI JITHENHBIX YPaBHEHUM.

Cucrtembl 1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHne  ypaBHEHUM, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEMATUYECKUX 3aa4 M 3aJad M3 pa3IMYHBIX 00JIaCTEll HAyKW U pEaTbHOU
KU3HU.

DyHKUUHU U rpadpuxu

Oyukius.  Ilepuoguueckue ¢yHkuuu. [IpomMexyTku MOHOTOHHOCTH
¢byukuun. Makcumymbl U1 MUHUMYMbI (yHKUM. HamOosblliee 1 HauMeHblIee
3HaueHue QYHKIMHU Ha TPOMEXKYTKE.

Tpuronomerpuueckue QyHKIMHU, UX CBOMCTBA U rpaduKH.

[lokazarenbHas u Jorapudmuueckas GyHKIMH, X CBOMCTBA U rpaduKU.

Hcnonb3oBanue rpadukoB (PYHKIUNA JIJIsl pELICHUsS YPABHEHUN U JIMHEWHBIX
CHCTEM.

Hcnonb3oBanne rpadukoB (yHKIUN i1 HUCCIEAOBAaHUS MPOLECCOB U
3aBUCUMOCTEN, KOTOpPbIE BO3HUKAIOT MPH PEHICHUHU 33Jad U3 JAPYruX y4eOHBIX
IIPEAMETOB U PEATbHOM KU3HMU.

Ha4vaJjia MaTeMaTH4e€CKOI0 aHAJIN3A

HenpepbiBHble pyHKIIMKU. MeTO MHTEPBATIOB ISl pEILICHHUS] HEPABEHCTB.

[lpousBonnas Qynkuuu. ['eomerpuueckuit ©  (QU3KMYECKUNA  CMBICIH
IIPOU3BOJHOM.

[IpousBoaHble  dJMEMEHTApPHBIX  (QyHKIMNA.  DPOPMyNBI  HAXOXKICHHUSA
MPOM3BOIHON CyMMBI, TPOU3BEACHUS M YaCTHOTO (hYHKITUH.

[IpumeHeHre MPOU3BOTHON K MCCIEI0BAHNIO (DYHKIIMIT HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxosxenue HauboJIbIIero ¥ HauMEHbILEro 3HaueHUs (PYHKIIMH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM Ui HAXOXKACHUSA HAWIyYlIero pEIICHUs B
NPUKIAAHBIX 3a/adax, Uil OIpPEAENCHUd CKOPOCTH NPOLECCa, 3aJaHHOIO
dbopmynoit unmm rpaduKoMm.



[lepBooOpaznas. Tabmimiia nepBooOpa3HBIX.
WuTerpan, ero reoMerpudeckuidi W (U3WYECKUN CMBICI. BrlumcieHue

uHTerpaia no ¢opmyne Hototona—JleiiOHua.
INIAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydeOHOro mnpeamera «MaTreMaTHKa» JOJDKHO OOecIednuBarh
JTOCTIDKEHUE HA YPOBHE CPETHET0 00IIIEro 00pa30oBaHus CICAYIONMX JMYHOCTHBIX,
MeTanpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMUHOCTHBIE PE3YJIBTATDI

JIngaHOCTHBIE pE3yibTaThl OCBOCHUS TIPOTPAMMbl y4EOHOTO MpEaMeTa
«MaremaTuka» XapakTepHu3yroTCs:

I'paxkganckoe BOCIUTaHUE:

c(hopMuPOBAHHOCTHIO IPAKTAHCKON TO3UITUU 00 YU aIOIIEroCs KaKk aKTUBHOTO
U OTBETCTBEHHOTO WJICHA POCCUHUCKOTO OOINeCTBa, MPEACTABICHHUEM O
MaTeMaTHYECKNX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBIICHUH,
MpOIeAYyp TPaKIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHl H TMp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COIMAIbHBIMM HHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKITUSIMHA ¥ HA3HAYCHUCM.

[TarproTHYECKOE BOCTIMTAHUE:

c(hopMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UACHTUYHOCTH, YBKCHUS K
MPOILIOMY Y HACTOSIIIEMY POCCUUCKON MaTeMaTUKH, IIGHHOCTHBIM OTHOIIICHUEM K
JTIOCTHXKEHUAM POCCUNCKUX MAaTEMaTUKOB U POCCUMCKON MaTeMaTHdE€CKOM IIKOJIbI,
K HMCIIOJIb30BAHUIO ITHX JOCTHKCHHWHM B JIPYTHX HayKax, TEXHOJIOTHSX, cdepax
AKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX EHHOCTEHN POCCUHCKOTO Hapo/a;
c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OTHUYECKOTO TIOBEIACHMS,
CBSI3aHHOTO C MTPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUN HAYKH U IEATEIbHOCTBHIO
y4€HOr0; 0CO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHUBOTO OYYILETO.

DCTeTHYeCKOe BOCTIUTAHHUE:

ACTETUYECKUM OTHOUIIEHHUEM K MUPY, BKIIFOUas 3CTETUKY MaTEMaTU4ECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3a7ad4, pelIeHuH, paCCYXICHUM;
BOCIPUUMYHUBOCTBIO K MATEMAaTUYECKUM ACTIEKTAM Pa3JINYHbIX BUAOB UCKYCCTBA.

PU3NYECKOE BOCITUTAHUE:

C(hOpMUPOBAHHOCTHIO YMEHUSI TPUMEHATH MaTeMaTUueCKUE 3HAHUS B
MHTEpECax 3JJ0POBOTO U 0€301aCHOT0 00pa3a )KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3/I0pPOBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUN U
OTJbIXa, peryisipHas buznueckas AKTUBHOCTb); buzn4IecKoro



COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO -03/I0POBUTEIHHO M
TeSITEIbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYy, OCO3HAHHEM IIEHHOCTH TPYIOIIOOMS; NHTEPECOM K
pasmuuHbIM  chepaMm  MpodeccCHoHATLHONW  JEATELHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSIMH, YMEHHEM COBEpINaTh OCO3HAHHBIN BHIOOD
Oynymeir mpodeccun W pearn30BbIBaTH COOCTBEHHBIC >KM3HCHHBIC IIJIaHBI;
TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHNI0 Ha TPOTSIKEHWH BCEHW JKU3HHM, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MaTeMaTHIeCKOW HaIlPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

C(hOpMHUPOBAHHOCTHIO DKOJOTHYECKOW KYJIbTYPhI, TOHUMAHUEM BIIHSHUS
COITUATLHO-PKOHOMUYECKHUX IIPOIIECCOB HAa COCTOSTHUE MPUPOTHOMN U COIUAILHON
Cpembl, OCO3HaHHEM TJIOOATBLHOTO XapakTepa »dSKOJOTHYECKHX MpooIem;
OpHICHTAIlMe Ha MPUMEHEHUE MAaTEeMAaTUYCCKUX 3HAHWW NJI PEUICHUS 3a/1ad B
00JIaCTH OKPYKAIOWICH Cpenpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIGHKH WX
BO3MOYHBIX TIOCJICICTBHUM JIJIT OKPYKAIOIIEH CPEIbI.

[leHHOCTH HayYHOT'O TIO3HAHUS:

c(hopMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS Haykd U  OOIICCTBEHHOW TMPaKTUKHA, TOHUMaHHEM
MaTeMaTHIECKOW HAayKu Kak cdepbl YeOBEYSCKOW ACSITEILHOCTH, 3TaloB e
Pa3BUTUS W 3HAYMMOCTH I PAa3BHUTHSA [WBWIM3AIWMH, OBJIAICHUEM S3bIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpPEJICTBOM TIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JIEITCIHbHOCTD
WHIUBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOSHHUS MPOTrpaMMBI YIeOHOTO IpeaMera
«MaremaTuka XapaKTePHU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMH
NO3HAGAM EILHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKATUBHbIMU
OelicmausiMU, YHUBEP CATbHLIMU Pe2YIAMUBHbIMU OeliCMBUIMU.

1)  Vuusepcanvuvie  nosmaeamenvhvle  Oelicmeus, — 0becnewusarom
Gopmuposarue 0A308bIX KOSHUMUBHBIX NPOYECCO8 0OyYarowuxcs (oceoeHue
MEMo008  NOHAHUSL — OKpYJCaowjeeo  Mupa,  NpuMeHeHue  J102UYecKUX,
uccned08ameinbCKux onepayuil, ymeHut pabomamsos ¢ ungopmayueii) .

bazoBrble loruueckue ACHCTBUS:

e BBIABIMTH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKU MAaTEMAaTHICCKUX

0OBEKTOB, TOHSTHHA, OTHOIICHUH MEXKIYy MOHATHAMU; (HOPMYIUPOBATH
OTIpE/ICJICHUsT  TOHSATHH; YCTAaHABJIMBATh  CYIICCTBEHHBIM IPHU3HAK



KiIaccu(uKalyuyd, OCHOBAHUA NJii OO0OOIIEHUS W CpPaBHEHUS, KPUTEPUU
IPOBOJUMOTO aHAJIH3a;

BOCTIPHHUMATH, (HOPMYyJIUpOBaTh M TPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEpUTENbHBIE W OTpPHIATEIbHbIC, €AWHUYHBIC, YAaCTHBIE U OOIWE;
YCIIOBHBIE;

BBISIBIITH ~ MaTEeMaTWUYeCKHEe  3aKOHOMEPHOCTH, B3aWUMOCBS3U U
npoTuBopeunsi B (akTaX, MAHHBIX, HAOJIOJCHUSAX W YTBEPKIACHUSIX;
npenjaratb  KpUTEPUU I BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUNL;

JieNaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U
WHAYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIOYEHUH 110 aHAJIOTHH;
NPOBOAUTh  CaMOCTOSITEIbHO  JIOKAa3aTelbCTBA  MaTeMaTHYECKHUX
yTBEpPKIAEHUH (TIPsIMbIE U OT IPOTHBHOTO), BEICTPAaUBaTh apryMEHTAITHIO,
NPUBOJIUTL TIPUMEPBI W KOHTPIPUMEPHI; 0O0OCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBO/IHI;

BBIOMpAaTh Croco0 perneHus y4eOHOW 3aaun (CpaBHUBATh HECKOJBKO
BapMAHTOB pEIICHUs, BbIOWpaTh HauOoJiee MOAXOASIIMNA C Y4ETOM
CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBrie ncciieqoBaTeabCKue JEHCTBHUA:

UCII0JIb30BaTh BOMPOCHI KAK UCCIEA0BATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmynrpoBaTh BONPOCHI, (UKCUPYIOLUME NPOTUBOpPEUUE, MPOOJIEMY,
yCTaHaBIMBaTh HMCKOMO€ U  JaHHOe, (OpMUpPOBATH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UINI0, MHEHHUE;

IPOBOJUTH CaMOCTOATEIbHO CIUIAHUPOBAHHBI  AKCIIEPUMEHT,
UCCIIE/IOBAHUE MO YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTHuyecKoro
00bEKTa, SIBJCHUSA, TNPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00bEKTaMHU, ABJICHUSIMU, TPOLIECCAMU;

CaMOCTOSTEIbHO GOPMYIUPOBATH 000OIIICHNS ¥ BBIBOJIBI 1O PE3yJIbTaTaM
NPOBEAEHHOTO HAOIOCHUS, UCCIIEIOBaHMsI, OLICHUBATh JOCTOBEPHOCTH
MOJIy4YE€HHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OILIECHUI;

NPOTHO3HUPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BbIJBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ uadopmarmei:

BBISBJIATh AeUIUTHI MHOOpMAIMH, JAaHHBIX, HEOOXOJUMBIX I OTBETa
Ha BOIIPOC U IS PELLIEHUs 3a/1a4H;

BBIOMpaTh  MHPOpMAIMI0O W3 HCTOYHWKOB  Pa3JUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHGOPMAITHIO
Pa3JIMYHBIX BUJIOB U POPM MPECTABICHNUS;



e CTPYKTYpUPOBaTh HHGOPMAIIHIO, TIPEICTABIATH €€ B pa3IMUHbIX (popMax,
WTIOCTPUPOBAThH TpaPUUECKy;

e OIGHMBATh  HAASKHOCTh  HMHPOpPMAIMK IO  CaMOCTOSITEILHO
c(hopMyIUpPOBaHHBIM KPUTEPHUSM.

2) VHuueepcanvmvie KOMMYHUKamueHbvle Oelicmeus, obecneuusaom

chopMUPOBAHHOCb COYUATLHBIX HABLIKOG 00YYAIOUUXCHL.

OO61enue:

e BOCIpUHHMATh U (OPMYIUPOBATh CYXKICHUS B COOTBETCTBHUU C
YCJIOBHSIMU H TIETIIMU OOIIEHUS; SICHO, TOUHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO
X0y peUIeHUs 3a7a9l, KOMMEHTHPOBATh TIOJyYEeHHBIN pe3yJIbTar;

e B X0Jie 00CYXICHHUS 33/1aBaTh BOMIPOCHI IO CYHIECTBY 00CYXKTaeMOM TEMBI,
npo0JIeMBbI, peliaeMoi 3aaun, BHICKa3bIBaTh HJICH, HAIICJICHHBIC HAa TIOUCK
pEIlICHNs; COTMOCTaBIATh CBOU CYXACHUS C CYXKICHUSIMU JPYruX
YYaCTHUKOB JUAJIOTa, OOHAPYKUBATh Pa3IMune U CXOJACTBO IO3HUIUN; B
KOPPEKTHOH (hopme popMynHpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

e TPENCTABIATH  pE3yJbTaThl  pEIICHUS  3adaud,  DKCIEPUMEHTA,
UCCIICIOBAaHMUsI,  IPOEKTa;  CaMOCTOSATENILHO  BbIOMparh  ¢opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 Ipe3eHTaIlN U 0COOSHHOCTEH ayIuTOPHH.

CoTpyIHUYECTBO:

e TOHMMaTh W  UCIIOJB30BaTh  TNPEUMYIIECTBA  KOMAHIHOW U
WHIUBUYaTbHOM pabOThI MPU PEIICHUN YUEOHBIX 33]1a9; IPUHUMAThH I1eITh
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pacrpenessiTh BUIBI padOT, TOTOBApUBATKLCS, 00CYKIATh IIPOIIECcC
U pe3ysabTaT paboThl; 00001aTh MHEHUS HECKOJIbKUX JIFO/ICH;

e y4acTBOBAaTh B IPYNIOBBIX (hopMax padboThl (00CyxkAeHMSI, OOMEH MHEHUH,
«MO3TOBBIC ITYPMBI» M WHBIC), BBINOJHATH CBOI YacTh PabOTHI M
KOOPJIWHUPOBAaThH CBOM JICHCTBUS C JPYTHMH YiICHAMH KOMAaHJbI;
OIICHMBATh KaueCTBO CBOEro BKJAJNa B OOUMIA MPOJYKT MO KPHUTEPHSIM,
c(hopMyITUPOBAaHHBIM y4aCTHUKAMH B3aUMOICHCTBUSI.

3) VHueepcanvuvie  pecynamuenvle  Oelicmeus, obecneyusarom

GopmuposaHrue cMblCIO8bIX YCIMAHOBOK U HCUSHEHHBLX HABLIKOG IUYHOCIUL .

Camoopranu3zaiusi:

COCTABJIATH IIaH, AJITOPUTM PEIICHHS 33/1a49H, BRIOUPATh CIIOCO0 PEIIeHUs ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApHUAHTHI PEIICHU C y4ETOM HOBOW MH(POPMAITUH.

CaMOKOHTpPOJIb:

e BJAJCTh HaBBIKAMHM IIO3HABATENILHON pedUiekCMH KaK OCO3HAHUSA
COBEPIACMBIX JTEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3Y/IbTATOB;



BJAaJeTh CIOCO0OAMHM CaMOIPOBEPKH, CAMOKOHTPOJA TMpolecca u
pe3ynbTara peleHnss MaTeMaTHIeCKOH 3a/1a4u;

e IMPEABUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPHU PELICHUU
3a/la4yd, BHOCHUTb KOPPEKTUBBI B JIE€ATEIbHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAWEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBaTb COOTBETCTBUE pe3yjibTara LEIM U YCIOBHUSAM, OOBACHATH
NPUYUHBI JOCTHKEHHSI WM HEJOCTKEHHS PE3yJbTaTOB AESITENbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

IHNPEJMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTO Kypca « Anredpa U Hadajia MaTeMaTHIECKOTO aHAIN3a
Ha YPOBHE CpPEIHEro 0oO0Iero oopa3oBaHus JOJDKHO 00€CTIeUnBaTh JOCTHUKEHUE
CJICTYIOIINX MPEIMETHBIX 00pa30BaTEIILHBIX PE3yIhbTATOB:

10 KJIACC

Yucua v BBIYUCTCHUS

OnepupoBarh MNOHATUSAMH: PAUMOHAIBHOE UM JIEUCTBUTEIBHOE YHUCJIO,
OOBIKHOBEHHAs U IECSITUUHAS APOOb, MPOLIEHTHI.

BeinmonHsaTe  apudMeTHuecKkue — omepanuud ¢ palUOHAIBHBIMM U
JNEUCTBUTEIILHBIMU YHUCIIAMM.

BbInosiHAT npuOIMKEHHBIE BRIUMCIICHUS, UCTIONb3YS MPaBUiia OKPYIJICHUS,
JleNaTh MPUKUAJIKY U OLIEHKY pe3yJibTaTa BEIYHUCIICHUM.

OneprpoBarh MNOHATUSAMM: CTENEHb C LEJBIM IOKAa3aTeleM; CTaHIapTHAs
dbopma 3anmucu JACUCTBUTENBHOTO YHCIA, KOPEHb HATYpaJIbHOW CTENEHHU;
UCII0JIb30BaTh MOIXOSIIYI0 (POPMY 3aITUCH JEHCTBUTEIBLHBIX YUCEN JJIs PELICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JAHHBIX.

OneprpoBarh NOHATUAMU: CUHYC, KOCUHYC M TAaHT'€HC IPOU3BOJIBHOTO YIJa;
UCII0JIb30BAaTh 3aMTMCh MPOU3BOJILHOTO YTJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHUE
byHKIMU.

YpaBHeHMS M HEPAaBEHCTBA

OneprpoBarh MNOHATUSIMH: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO; LEINOE,
palMOHaANbHOE, UPPALMOHAIBHOE YPABHEHNUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BeinosHsaTe npeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH U pellaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BeinonusaTe npeoOpazoBaHus LENbIX, palMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDQKEHUM M  pEIIaTb OCHOBHBIE TUNBI  LEJIbIX, PAalAOHAIBHBIX U
VMPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.



[IpyuMeHsITh ypaBHEHUS U HEPABEHCTBA JJIS PEUICHUSI MAaTEMaTUYECKUX 3a/1a4
¥ 3aJ1a4 U3 pa3JIMYHbIX 00JacTell HAYKH U PeTbHOM KU3HH.

MonenmupoBarh peanbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTABIISATh
BBIPD@)KEHUS, YpPAaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3a7auM, HCCIEAOBAThH
NOCTPOEHHBIE MOJIENIM C UCTOJb30BAaHUEM allapaTa aareopsl.

D yHKIUHU U TpaPuKu

OnepupoBaTh NOHATUAMH: QYHKLHUS, CIIOCOOBI 3a7aHust (PyHKIMU, 00TIacTh
OmpeAeNieHnss U MHOXECTBO 3HaueHUW (YHKUIWH, rpa@uk (QyHKIUH, B3aUMHO
oOpartHble PYHKINH.

OnepupoBaTb MOHATUAMM: UYETHOCTh M HEYETHOCTh (YHKIMU, HYIU
(GYHKUIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA.

Hcnonb3oBark rpaduku QyHKUMN 11 peIIEHUs YPaBHEHUIA.

Ctpouths U yuTaTh rpapuKy JMHEWHON (DYHKIUH, KBAAPATUIHON (DYHKIUH,
CTENEHHON (DYHKIUU C LENbIM MOKa3aTeIeM.

Hcnonb3oBarh rpaduku (YHKIMA U1 KCCIEAOBAaHUS IPOLIECCOB H
3aBUCUMOCTEHN MPU PEIICHUM 3a]1a4d U3 APYruX YUEOHBIX MPEAMETOB U peabHOMN
KU3HU; BBIpaXaTh (GOpMYJIaMH 3aBUCUMOCTH MEXY BEIMUMHAMM.

Hauyana matemaTHyeckoro aHajamsa

OnepupoBaTh MOHATHSMHU: TIOCJIENOBATEILHOCTb, apu(pMeTnyeckas u
reoMeTpruYecKas NpOrpeCcCHH.

OnepupoBaTb MNOHATUSMU: OECKOHEUHO YOBIBAIOIIAasl TIE€OMETpUYECKas
nporpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOLIEH Fr€OMETPUUYECKOUN MPOTrPECCHH.

3aiaBarh MOCJIEA0BATENILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA OCIIEIOBATEILHOCTEN U TPOTPECCUM AJIs pELICHUS
peabHbBIX 3374 NPUKIATHOTO XapaKTepa.

MHoxKecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONEPAIMK HAJl MHOKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar il ONHCaHUs
pETbHBIX MPOLECCOB W SIBJICHUW, MPHU PEIICHUM 3a4ad U3 APYruX yueOHBIX
PEIMETOB.

OnepupoBaTb  NOHATUSIMU:  OMNpEICIEHUE,  TEOpeMa,  CJEACTBUE,
JI0Ka3aTeNbCTBO.

11 KJIACC

YucJia 1 BbIYUCTIEHUS

OnepupoBarh MNOHATUAMU: HATypallbHOE, I1I€J0€ YHCJO, HCIOJIb30BaTh
MMPU3HAKU JEIMMOCTHU LEJIBIX YMCEII, PA3JI0OKEHUE YMCIIA HA ITPOCTHIE MHOKUTEIN
JUIA peuieHus 3a1ay.

OnepupoBarh MOHITUEM: CTEIIEHb C PAllMOHATBLHBIM MTOKA3aTEJIEM.



OnepupoBaTh MOHATHAMHU: JIOTapUpM UYUCIa, ACCATHUHBIE U HATypalbHbIC
JorapuMsI.

YpaBHeHHMs U HEPABEHCTBA

[lpuMmeHsITH  CBOWMCTBA CTEMEHW MJIs1 TPeoOpa3oBaHUsl  BBIPAKEHHUIA,
ONIEpUPOBATh IOHATHUIAMU: IOKA3aTEIbHOE YPAaBHEHHME W HEPABEHCTBO; peEIIaTh
OCHOBHBIE THIIBI II0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHsaTh mpeoOpa3zoBaHusi BBIPAKEHUN, COJIEpIKAIIUMX JOrapu(Mbl;
OTEepPUPOBATh MOHITUAMHU: JOTAPUPMHUECKOE ypaBHEHHE 1 HEPABEHCTBO; PEIlaTh
OCHOBHBIE THIIBI JIOTAPU(IMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonute pemeHus npocTenmmx TPUrOHOMETPUY ECKUX HEPABEHCTB.

OneprpoBarbh NOHATUSMH: CUCTEMA JIMHEMHBIX YPABHEHUU U €€ PEILICHUE,
UCIIOJIb30BaTh CUCTEMY JINHEMHBIX YPABHEHUN JJIs1 PELICHUS PAKTUYECKUX 3a/1a4.

Haxonute pemeHust mpoCTeUIMX CUCTEM U COBOKYITHOCTEN paliMOHAIBHBIX
YpaBHEHUM U HEPABEHCTB.

MonenvpoBarh peajibHbIE CHUTyallud Ha $3bIKE aireOpbl, COCTaBISATh
BBIDQKEHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBl IO YCJOBHIO 33Ja4yH,
UCCJIEIOBATh NOCTPOCHHBIE MOJIENN C UCTOJb30BaHUEM alIapara aareopsl.

DyHKUUHU U rpapuku

OnepupoBaTb MOHATUSAMU: TEpHOIUYECKass (PYHKLUUSA, MPOMEKYTKU
MOHOTOHHOCTH (YHKIMHM, TOYKH OHKCTpeMyma (yHKIUH, HauOoJbllee U
HalMEHbIlIeE 3HAuYeHUd (QYHKIUM Ha NOPOMEXKYTKE; MCIOJIb30BATh HUX IS
ucclieoBaHus QyHKIUH, 33JaHHOM rpaduKoMm.

OnepupoBaTh MOHATUSAMU: rpaduKy NMOKA3aTeIbHOM, JorapupMUIECKOn U
TPUTOHOMETPUUECKUX (PYHKIMI; U300pakaTh UX Ha KOOPJAUHATHOM MJIOCKOCTH U
UCIIOJIb30BaTh JJIsl PEIICHUS YPABHEHU U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOM MJIOCKOCTH T'pa@U KK JTUHEHHBIX ypaBHEHUHN
Y MCIMOJIb30BaTh UX JUIA PELIEHUS] CUCTEMBI JINHEWHBIX YPABHEHU.

Ucnonw3oBark rpabuku GYyHKIUNA U1 UCCIIEAOBAHUS IIPOIIECCOB U
3aBUCUMOCTEHN U3 IPYTUX YYEOHBIX JUCIUIUIMH.

HavaJjia MaTeMaTH4e€CKOT0 aHAJIN3A

OnepupoBaTh MOHATUAMU: HETIPEPBIBHAS (PYHKIIMS; TPOU3BOAHAS (QYHKIIUH;
UCII0JIb30BaTh F€OMETPUUECKUNA U PU3UYECKUI CMBICI TPOU3BOHOM 1JIs1 PELICHHUS
3a1ay.

Haxoautb mpou3BogHBIC AIEMEHTAPHBIX (QYHKIIMA, BEBIYUCIISATH IPOU3BOTHBIC
CYMMBI, IPOU3BEIEHUS, YACTHOTO (PYHKIIUH.

Hcnonb30Barh NpOU3BOAHYIO I UCCIET0BAaHUS (DYHKIIMU HA MOHOTOHHOCTb
U SKCTPEMYMBbI, IPUMEHSAThH PE3YJIbTaThl UCCIECAOBAHUS K TIOCTPOEHHIO IpaduKOB.

Hcnonp30Bare MPOU3BOAHYIO ISl HAXOXKAEHUS HAWITYYILNErO PEIIEHUS B
MPUKIIAJAHBIX, B TOM YUCJIE COUUATbHO -’ KOHOMUYECKHX, 3a/1a4aX.



OnepupoBarb MNOHATUSAMH: TIEpBOOOpa3Hasi W HUHTErpal; IOHUMATh
TEOMETPUYECKHUM U (PU3UIECKHUIN CMBICIT UHTETpaJa.

Haxoaute mepBooOpazHbIe AJIeMEHTAPHBIX (DYHKIHI; BEIYUCIISITH WHTETPAT
no ¢opmyne Herotona—Jleibuura.

Pemare mpukiiagHeie 3a1a4v, B TOM YHCJE COLUAIBHO-3KOHOMHYECKOTO U
(U3UYECKOTO XapaKkrepa, CpeACTBAMU MaTEMAaTHYECKOTO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB U TeM (¢ poBbIe)
Kontposabnbie | IlpakTuyeckue
n/n NPOorpaMMblI Bcero o0pa3oBare/bHBIC
padoThI padoThl
pecypchbl
MHoOkecTBa palliOHaJbHbIX U
1 NEUCTBUTEIILHBIX uncell. PanimoHalnLHEBIC 14 1 0
YpaBHEHHS U HEPaBEHCTBA
5 @Oyuxuun u rpaduku. CTeneHs ¢ HenbiM 5 0 0
IoKazaTesieM
3 Apudmernueckuii kKopeHb N—-0i CTENeHH. 18 1 0
HppannoHaibHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl
4 TpUTrOHOMETpUU. TpUroHoMeTprieckue 22 1 0
YpaBHEHHUS
5 [TocetoBaTEIBHOCTH M TTPOTPECCHH 5 0 0
5 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIAS 3 1 0
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (¢ posbie)
n/m MpOrpaMMBbI Bcero Konrpoabneie | Tpakririeckue oOpa3oBaTeJbHbIE
padoThI padoThI
pecypcbl
CreneHs ¢ palMOHAIBHBIM ITOKA3aTEJIEM.
1 IToka3zarenbHas ¢yHkius. [lokazaTenbHble 12 1 0
yYpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIUA.
2 Jlorapudmudeckue ypaBHEHUS U 12 0 0
HEPaBEHCTBA
Tpuronomerpuueckue GyHKIHH U X
3 rpaduku. TPUTOHOMETPUUECKUE 9 1 0
HEPaBEHCTBA
4 IIpoussoanas. [IpumeHneHue npon3BOAHON 24 1 0
5 WuTerpan u ero npuMeHeHH s 9 0 0
6 Cucrembl ypaBHEHU I 12 1 0
7 HarypayibHble U 1enbie yucia 6 0 0
8 HOBTOPGHHG, 00001IeHNE, CHCTEMaTH3aIIHsI 18 5 0
3HAaHUU
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0




IHOYPOYHOE INTAHUPOBAHHE

10 KUIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne ¢ posbie
/i Tema ypoka Beero Konrpoabnbie | IlpakTuueckue ofpasoBaTe TbHEIE
padoThI padoThI pecypeb
1 MHo2xecTBO, oliepaluy HaJl MHOXKECTBaMH. 1 0 0
Juarpammsl Ditnnepa—BenHa
Paunonaneubie uncna. OObIKHOBEHHbIE U
2 JIECATHYHBIE IPOOU, TIPOLICHTHI, 0ECKOHEUHbIE 1 0 0
MepPUOINYECKHUE TPOOH
ApudmeTrrueckre onepanuu ¢
3 paroOHAILHBIMU YHCJIAMH, TTPE0Opa30BaHUs 1 0 0
YU CJIOBBIX BBIPAKEHU I
[Ipumenenue npoOeit 1 TPOLEHTOB IS
4 peIieHus IPUKIAHBIX 33/1a9 U3 Pa3THIHBIX 1 0 0
OTpacieil 3HAaHUU U PEaIbHOU JKU3HHU
[Ipumenenue apoOeit U MPOLIEHTOB AJIs
5 pEIICHUs TPUKIAJHBIX 3a7a4d U3 Pa3InUHbIX 1 0 0
OoTpaciiel 3HaHUI U peabHON KU3HHU
6 [elictButenpHble yncna. PanuonanbHble U 1 0 0
MppalMOHAJIbHBIE YK CIIa
; ApudmeTndecKkre omnepamuu C 1 0 0
JNEeHCTBUTEIBHBIMU YU CIAMU
[Tpubnu>xE€HHbBIE BBIYUCICHUS, TTPaBUIa
8 OKPYITICHUSI, TIPUKHIKA U OIICHKA pe3yyibTaTa 1 0 0

BBLIYMCIICHUH




ToxaecTBa U TOXKICCTBECHHBIC
npeoOpazoBaHus

10

YPaBHeHI/Ie, KOPCHb YpPaBHCHU

11

HepaseHnctBo, pelieHre HepaBeHCTBA

12

Meron nHTEPBAIOB

13

Pemienne menpix u [poOHO-paruOHATBHBIX
YPaBHEHUN U HEPABEHCTB

14

KonTponeHas pabota mo teme "MHOXecTBa
palMOHAIBHBIX U ACUCTBUTEIIHBIX YUCEI.
PaninoHnanbHbIC ypaBHEHUS 1 HEPABEHCTB"

15

OyHKIUSI, CIOCOOBI 3a0aHus (PYHKIUH.
B3aumHo oOpatHbIie QPyHKITMT

16

I'paduk dynxunu. OOnacTs onpeaencHus u
MHO>K€CTBO 3HaueHUH pyHkuuu. Hymm
¢dyakurn. [IpoMexyTKd 3HAKOMOCTOSIHCTBA

17

YéTtHble U HEeUETHBIE PYHKIIUU

18

CTeneHs ¢ LeabIM IT0Ka3aTeIeM.
CrangapTHas opma 3anucu
e CTBUTEIBHOIO YKCia

19

Hcnonb3oBanue noaxosiiei GopMbl 3arnucu
JEACTBUTENBHBIX YACEI U1 PEILCHUS
MIPAKTUYECKUX 3aJ1a4 U IIPEACTABICHUS
JTAHHBIX

20

Crenennas GyHKIMS C HATYPATHHBIM U
1eNbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

21

Apudmerrueckuil KOpeHb HaTypaJibHOMN
CTETIEHU

22

Apudmerndeckiii KOpeHb HaTYpaIBbHOM




CTCIICHH

23

CaoiicTBa apr(METHIECKOTO KOPHS
HATypaJbHOU CTENeHH

24

CaoiicTBa ap(METUUYECKOTO KOPHS
HaTypaJIbHOW CTENeHU

25

CBoiicTBa apu(METUYECKOTO KOPHS
HaTypaJIbHOW CTENeHU

26

JeiicTBus ¢ apuMETHUECKUMU KOPHSAMU N—
OU CTENEeHU

27

JeticTBus ¢ apu(METHIECKUMH KOPHSIMHU N—
Oif CTereHun

28

JeticTBus ¢ apu(METHIECKUMH KOPHSIMHU N—
Oi1 cTereHun

29

JeiicTBus ¢ apuMETHUECKUMU KOPHSAMHU N—
O CTENECHU

30

JeiicTBus ¢ apuMETHUECKUMU KOPHSAMHU N—
Ol CTEIEHU

31

Pemenne nppanmoHaibHbIX ypaBHEHUN U
HEPABEHCTB

32

Pemenne nppanmoHalibHbIX ypaBHEHU N U
HEPABEHCTB

33

Pemenne nppanmoHaibHbIX ypaBHEHUN U
HEPABEHCTB

34

Pewienne uppauoHaJIbHBIX YPABHEHUH U
HEPaBEHCTB

35

Pemenne nppanroHaabHbIX ypaBHEHUN U
HEPaBEHCTB

36

CBoiicTBa U rpaduk KOpHS N-OM CTeNEHU




37 CaoiicTBa 1 rpaduK KOpHS N-0¥ CTETeHH 1 0 0
KonTponbhas pabota o teme

38 "ApupMeTHuecKuii KOpeHb N0 CTENEHH. 1 1 0
HppanronansHbie ypaBHEHHS U
HepaBeHCTBA"

39 CuHyc, KOCHHYC M TAaHTEHC YHCIOBOTO 1 0 0
apryMeHTa

40 CuHyc, KOCUHYC U TaHT€HC YU CIOBOIO 1 0 0
apryMeHTa

41 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 1 0 0
YHCIIOBOTO apTyMEHTa

42 ApKCHHYC, apKKOCUHYC U apKTaHTEHC 1 0 0
YHCIIOBOTO apTyMEHTA
Tpuronomerpuueckas OKpY>KHOCTb,

43 OIIpENENIEHNE TPUTOHOMETPUYECKUX 1 0 0
(GyHKIMH YMCIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpY>KHOCTb,

44 OTIpeICIICHUE TPUTOHOMETPHUUCCKIX 1 0 0
(GyHKIMI YMCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPHYIECKHE (POPMYITBI 1 0 0

46 OCHOBHBIE TPUTOHOMETPHYIECKHE (POPMYITBI 1 0 0

47 OcHOBHbBIE TPUTOHOMETPHYECKUE (POPMYITBI 1 0 0

48 OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYITBI 1 0 0

49 Hpeo6pa30“BaHHe TPUTOHOMETPHUECKUX 1 0 0
BBIPOKCHHH

50 Hp606pa30?aHI/Ie TPUTOHOMETPHUYECKUX 1 0 0
BBIPOKCHHH

51 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX 1 0 0




BBIpAXKCHUN

[IpeobpazoBaHre TPUTOHOMETPHIECKUX

52 . 1 0 0
BBIPKCHHH
[IpeoGpazoBaHue TPUTOHOMETPHUUECKIX
53 . 1 0 0
BBIPOKCHHH
54 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUU 1 0 0
95 Pemenne TpuroHoMeTpuYECKUX ypaBHEHUU 1 0 0
56 Pemenne TpuroHoMeTpuyeCKUX ypaBHEHUM 1 0 0
57 Pemenne TpuroHOMETpUYECKUX YpaBHEHU I 1 0 0
58 Pemenne TpuroHoMeTpUYECKUX YpaBHEHHU I 1 0 0
59 Peienne TpUroHOMETpUYECKUX ypaBHEHUM 1 0 0
KonTponbhas pabota o teme "®opmyib
60 TPUTOHOMETPHUU. TpUTOHOMETPHUYECKUE 1 1 0
ypaBHEHHUS"
[TocrenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS
61 rocjenoBareabHocTell. MOHOTOHHBIE 1 0 0
MOCJIeI0BATEIbHOCTH
Apudmerndeckast U reoMeTpuuecKasi
62 nporpeccuu. Mcmonp3oBanue mporpeccuu 1 0 0
JUISL pELICHNsT PEATbHBIX 3a1a49 TPUKIAJHOTO
Xapakrepa
beckoHeuHO yOBIBarOIasi TeoMeTpHIecKast
63 nporpeccusi. Cymma OECKOHEYHO 1 0 0
yOBIBAIOLICH T€OMETPUUECKON MPOTPECCHH
64 dopmyna CI0XHBIX TPOLIEHTOB 1 0 0
65 dopMyra CIIOKHBIX TPOLIEHTOB
66 O0600menne, cucTeMaTH3aIlMA 3SHAHNI 3a 0 0




Kypc anreOpbl U HaYaJl MAaTeMAaTUIECKOTO
aganusa 10 xmacca

67 Hrorosas koHTposbHas padora 1
O06001menne, cucTeEMaTH3aIMA 3HAHNI 3a
68 Kypc aireOpbl U HayaJl MaTEMaTU4YeCKOTO 1 I
ananu3a 10 xmacca
OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne ¢ poBbIE
i Tema ypoka Beero Konrpoabubie | Ilpakrnuyeckue 06pasoBaTeIbHbIe
padoThI padoThI pecypens
CreneHb ¢ palliOHAJIBHBIM [TOKa3aTeIeM 1
2 CBoiicTBa cTeneHn
3 [IpeoOpazoBaHue BbIpak€HU, COACPKALIX
panroHaIbHbBIE CTETIEHU ! 0 0
4 [IpeoGpazoBanue BEIpAKEHUH, COACPIKAIIAX 1 0 0
panroHa bHbBIE CTETIEHU
5 [IpeoGpazoBanue BhIpa)KEHUH, COEPIKALIIX 1 0 0
panroHa bHbIE CTETIEHU
6 [Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1 0 0
7 [loka3zarenbHbIe YpaBHEHUS M HEPABEHCTBA 1 0 0
8 [TokasaTeibHBIC ypaBHEHUS U HEPABEHCTBA 1 0 0
9 [TokazaTenbHble ypaBHEHHS M HEPABEHCTBA 1 0 0
10 [lokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1 0 0
11 [okazarenbHas (yHKIUsA, €€ CBOWCTBA U 1 0 0
rpaduk
KonTponbHas padora o teme "CteneHs ¢
12 panoHaIbHbBIM I10KA3aTEIIEM. 1 1 0
IlokazarenbHas Qynkuus. IlokasarenbHbie
YpaBHEHMS U HEpaBEHCTBA"
13 Jlorapudm uncna 1
14 JlecATHYHBIE U HATYpaJIbHBIE JOTapH (MBI




15

[IpeoOpazoBaHue BEIpOKEHU, COACPKAIMX
JorapuMbI

16

[IpeoOpazoBaHue BhIpaKEHU, COASPKAIMX
JorapuMbI

17

[IpeoOpazoBaHue BBIpaKEHUH, COCPIKAIIX
sorapuMbI

18

[IpeoGpazoBanue BeIpa)keHUH, COEPIKALIX
Jorapu pmbl

19

Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA

20

Jlorapudmuieckue ypaBHEHUS U
HEPaBEHCTBA

21

Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA

22

Jlorapudmudeckue ypaBHEHUS U
HEPaBEHCTBA

23

Jlorapugmuueckas ¢GyHKuus, €€ CBOWCTBA U
rpaduk

24

Jlorapugmuueckas ¢GyHKuus, €€ CBOWCTBA U
rpadux

25

Tpuronomerpuueckue QyHKIMHU, UX
CBOWCTBA U rpaduKu

26

Tpuronomerpudeckue GyHKIUH, UX
CBOMCTBA U Tpaduku

27

Tpuronomerpuyieckue GyHKIIHMU, UX
CBOMCTBA U Tpaduku

28

Tpuronomerpuueckue GyHKIHH, UX
CBOWCTBA U TpaduKu




29 [IpuMepbl TPUTOHOMETPUYECKIX HEPABEHCTB 1 0 0

30 [IpuMepbl TPUTOHOMETPUYECKIX HEPABEHCTB 1 0 0

31 [IpuMepbl TPUTOHOMETPHUIECKIX HEPABEHCTB 1 0 0

32 [IpuMepbl TPUTOHOMETPUYECKIX HEPABEHCTB 1 0 0
KonTponwsHas paboTa mo teme
"Jlorapudmuueckass QyHKUIHS.
Jlorapudmudeckue ypaBHEHUS U

33 HEpaBEHCTBA. TpUTOHOMETPUYECKHE 1 1 0
(GYyHKIIUU U UX
rpaduku. TpuronHoMeTpuyecKkue
HepaBeHcTBA"

34 HenpepbiBHbIE QyHKINH 1 0 0

35 Metox MHTEPBAJIOB JUTSI PEIICHHS 1 0 0
HEPaBEHCTB

36 Meto MHTEPBAJIOB /ISl PELICHUS 1 0 0
HEPaBEHCTB

37 [IpousBonaHas GpyHKIUH 1

38 [IpousBonHas GyHKIHH

39 FeOMeTque(iKI/Iﬁ U (GU3HYECKUN CMBICIT 1 0 0
MIPOU3BOTHON

40 FGOMeTpI/I‘{e(iKI/Iﬁ U (U3UYECKUN CMBICIT 1 0 0
MIPOU3BOTHON

41 [TpousBoHBIE HIeMEHTAPHBIX (yHKITUI 1

42 [IpousBoHbIE 37I€EMEHTAPHBIX PYHKIIUN

43 [TponsBoanas CyMiVIH’ PON3BEACHUS, 1 0 0
9aCcTHOTO (DyHKITHI

44 [Ipon3sBomHas CyMMBI, TPOU3BEICHUS, 1 0 0




YacTHOTO (pyHKITHI

45

IIponsBoHast CyMMBI, IIPOU3BEACHU,
YaCcTHOTO (DyHKIIMI

46

IIpuMeHeHne Npou3BOIHOU K
UCCIIEZIOBAHUIO (PYHKIIMIT Ha MOHOTOHHOCTb
U DKCTPEMYMBI

47

[IpumeHeHnune mpou3BOAHOM K
Hccle0BaHnuio (PYHKITMIT Ha MOHOTOHHOCTD
U SKCTPEMYMBI

48

IIpumMeHeHune npon3BOIHON K
MCCIICIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTb
U DKCTPEMYMBI

49

IIpuMeHeHne Nponu3BOIHOU K
M CCIIEZIOBAHUIO (PYHKIIMIT Ha MOHOTOHHOCTb
1 OKCTPEMYMBI

50

Haxoxnenne HanOOIbIEro M HaUMEHBIIIETO
3Ha4YeHUsI (QyHKIIUU HA OTPE3KE

51

Haxoxnenne HanOOoJIbIIEro M HAaWMEHBIIIETO
3Ha4YeHUs! (PyHKIIUU HA OTPE3KE

52

HaXO)KI[GHI/Ie HaMOOJIBIIETO ¥ HAUMEHBIIIETO
3Ha4YeHHUs! (PyHKIIUU Ha OTPE3KE

53

HaXO)K,HeHI/Ie HauOOJIBILIETO ¥ HAUMEHBIIIETO
3HAa4YCHUA (I)YHKI_[I/II/I Ha OTPE3KE

54

Haxoxnenne HanOoJbIIEro M HAaUMEHBILIETO
3Ha4YeHHUsI (PyHKIIUU Ha OTPE3Ke

55

HaxoxaeHre HauOOJIBIIEr0 U HANMEHBIIETO
3HaueHus QyHKIUH HA OTpe3Ke

56

[Ipumenenue npou3BOAHOM IS




HAXO0X/ICHUSI HAMJTYYIIeTO PEIICHUsS B
NPUKITAHBIX 331a4aX, Ul OTpPeIeIeHUS
CKOPOCTH IpOIlecca, 331aHHOTO (hOpMYIIOit
WM TpadruKoM

57

KonTtponbsHas pabora no teme
'"TlponsBoanas. Ilpumenenne npousBoaHoR"

58

[lepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX

59

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX

60

Wurerpan, reomerpudeckuii 1 pu3nuecKuii
CMBICJI UHTETpaja

61

WnTerpan, reomeTpudeckuii v pu3nyecKuit
CMBICJI UHTErpana

62

WnTerpan, reomeTpudeckuii U pu3nyecKuit
CMBICJI MHTETpaja

63

Berancnenue naterpana mo gopmyie
Hrrorona—JleiioHuiia

64

Berancnenue nnterpana mno gopmyie
Herorona—Jlelibuuia

65

Berancnenue nnterpana mno gopmyie
Herorona—Jlelibuuia

66

Beruncnenue nnrerpana no gopmyine
Herorona—JleliGuuia

67

CucreMbl TMHENHBIX yPABHEHUU

68

CucreMbl TMHENHBIX ypaBHEHU

69

Pemenue npuxinaaHbix 3a1a4 ¢ TOMOUIBIO
CUCTEMBI JINHEWHBIX YpABHEHU I

70

Pemlenrie npukiagHbIx 3a7a4 ¢ TOMOILBIO
CUCTEMBI JINHEWHBIX YpABHEHU I




71

CucteMbl 1 COBOKYITHOCTH LIETIBIX,
palOHAIBHBIX, UPPALlMOHAJIBHBIX,
MOKa3aTeIbHBIX, JIOrapu(MUUECKUX
YPaBHEHUU U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH L CJIBIX,
palluOHAJIBHBIX, UPPAIUOHAJIbHBIX,
MOKa3aTeIbHBIX, JTOTapU(PMUUECKUX
YPaBHEHU 1 HEPABEHCTB

73

CucTeMbl 1 COBOKYITHOCTH IIETIBIX,
palliOHAJIBHBIX, UPPATUOHAJIbHBIX,
MOKA3aTEeNbHBIX, JOrapu(PMUUECKUX
YpaBHEHMI 1 HEPABEHCTB

74

CucteMbl U COBOKYITHOCTH LIETIBIX,
palOHAIBHBIX, UPPALlMOHAJIBHBIX,
MOKa3aTeNbHBIX, JIOTapuPMUYECKUX
YPaBHEHUW U HEPABEHCTB

75

Hcnonws3zoBanue rpagukoB (QyHKUMH 1715
pelIcHUs YPABHEHUN U CUCTEM

76

Hcnionb3oBanue rpadmkoB (QyHKIUN TS
pelIcHUs YPABHEHUN U CUCTEM

77

IIpumeHeHne ypaBHEHU N, CUCTEM U
HEPABEHCTB K PELICHUI0 MATEMATUYECKUX
3a71a4 M 33724 U3 Pa3IMYHbIX oOacTei
HAYKU U PEaIbHOM )KU3HU

78

KonTponsnas padota mo teme "MaTerpan u
ero npuMeHeHus. Cuctemsl ypaBHeHH"

79

HatypanpHble u 1ienbie yncia B 3aa4ax 13
peanbHON KU3HU




80

HarypanbHblie u 11€1b1€ yncaa B 3a/1a4ax U3
peabHOM KU3HU

81

HarypanbHble u 11€1b1€ yncaa B 3a1a4ax U3
peanbHOM KU3HU

82

HpI/ISHaKI/I JCIIMMOCTH L CJIBIX YU CCII

83

HpI/I3HaKI/I JACITUMOCTHU I CIBIX YHUCEII

84

HpI/I3HaKI/I JACITUMOCTHU I CIBIX YHUCECIT

85

[ToBTOpeHUE, 0000ITICHNE, CHCTEMATH3AIUS
3HaHUU. YpaBHEHUS

86

[ToBTOpenue, 0000ITICHNE, CHCTEMATH3AIUS
3HaHUU. YpaBHEHUSA

87

[ToBTOpenue, 0600IIcHNE, CHCTEMATH3AIUS
3HaHUU. YpaBHEHHUS

88

[ToBTOpeHnue, 0000ITIeHNE, CHCTEMATH3AIUS
3HAHWU. YpaBHEHUS

89

[ToBTOpenue, 0000IIeHNE, CHCTEMATH3AIUS
3HAaHWU. YpaBHEHUS

90

IToBTOpeHue, 06001IEHNE, CCTEMAaTU3ALIMS
3HaHUW. YpaBHEHUS

91

[ToBTOpEeHME, 0600IICHNE, CHCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

92

[ToBTOpEeHME, 0600IICHNE, CUCTEMATH3AIIHS
3HaHui. HepaBencrTBa

93

[ToBTOpEeHME, 0600ImEHNE, CUCTEMAaTH3AIIHS
3HaHui. HepaBencrBa

94

[ToBTOpenue, 0000ITICHNE, CHCTEMATH3AIUS
3HaHui. HepaBencrtBa




[ToBTOpenue, 0000ITIcHNE, CHCTEMAaTH3AIUS

95 y . 1
3HaHui. CHCTeMbI ypaBHEHUM

96 [ToBTOpenue, 0000ITIeHNE, CHCTEMATH3AIUS 1
3HaHuU. CUCTEMBI ypaBHECHU I

97 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH Al 1
3HaHui. OyHKIMH

08 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH Al 1
3HaHuU. OyHKIUH

99 HroroBast koHTposIbHAsS paboTa

100 HroroBas KoHTpoJIbHAs paboTa
O06001Eenne, cucTeMaTu3alysa 3HaHN 3a

101 Kypc anreOpbl U HadaJl MaTeMaTHYeCKOTO 1
ananu3a 10-11 kmaccoB
O060011IeHNE, CHCTEMATH3ALIMS 3HAHUH 3a

102 Kypc anreOphl U HadaJl MAaTEMAaTHYECKOTO 1
ananu3a 10-11 xmaccoB

OBHIEE KOJIMYECTB YACOB I10 ITPOTPAMME 102
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