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MHOACHUTEJIBHASA 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 T3YYEHUSA 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 ydalliyecsl OBJIaJIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopas GopMyJMpPyeT CBOU JOCTIKEHUS B MaTeMaTudeckoit hopme.

Kypc anre6psl 1 Hayan MaTeMaTnyecKoro aHajin3a 3aKjia/biIBaeT OCHOBY JJIs
YCIICIITHOTO OBJIJICHUs 3aKoHAaMU (U3UKH, XUMUH, OHWOJIOTMH, TOHUMaHUS
OCHOBHBIX TEHJICHIIMM OSKOHOMUKM M OOIIECTBEHHOM JKWU3HHU, IIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIMOJIb30BaTh WX B MOBCEIHEBHOM XKU3HU. B TOXXe Bpemsi OBiajieHUE
a0CTpPakTHBIMU M JIOTUYECKH CTPOTHMH MAaTEMaTHYECKHUMH KOHCTPYKIIUSIMH
pa3BHBAeT yMEHHE HAXOJIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTHHHOCTH
YTBEP>KJICHHS, UCIIOJIh30BaTh 0000IIIeHNEe U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaJIOT U0, POPMUPYET KPEaTUBHOE M KPUTUUECKOE MBIIIICHHE. B X0/1€ n3ydenus
anreOpbl M HadaJl MaTeMaTU4YEeCKOro aHajiu3a B CTaplledl IIKoJe YydJaluecs
MOJTY4YalOT HOBBIM ONBIT PEIIEHUS TMPHUKIAIHBIX 3334, CaMOCTOSTEIHLHOTO
MOCTPOCHUS MaTeMaTUYECKUX MOJENel pealbHbIX CHUTyallMii W WHTEPIpETallin
MOJTYYEHHBIX  pEIICHWH, 3HAKOMATCS C  TPUMEpaMH  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTE B TMPHUPOJIC, HAYKE U B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTHIECKUMHU OTKPBITUSIMH M UX aBTOPAMH.

Kypc oOnamaer 3HauWTENbHBIM BOCHHMTATEILHBIM IMOTEHIIMAIOM, KOTOPBIN
peanm3yercsi Kak depe3 y4eOHBbIN MaTepuall, CIoOCOOCTBYIONHK (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W 4Yepe3 ChernupuKy ydeOHOW IesTebHOCTH,



TpeOyroleit CaMOCTOSITENbHOCTH, aKKypaTHOCTH, IPOJOJDKUTEIBHOU
KOHIICHTPAllA BHUMAHUS U OTBETCTBEHHOCTH 32 IOJIyYEHHBIN PE3YJIbTaT.

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

CrpykTypa Kypca « Anredpa 1 Hauajla MaTeMaTHYE€CKOTO aHAIN3a» BKIHOYAET
CIEYIOIIME COJIEPKATENbHO-METOAUYECKUE JIMHUN: «YHclia U BBIYUCIICHUSY,
«Oynkumun  w rpapukm», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MareMaTU4ecKoro asaimmsa», «MHoxecTBa W Joruka». Bce OCHOBHBbIE
COZIEPKATEIILHO-METOJUUECKNE JIMHUM H3YYarOTCA Ha IPOTSIKEHUU JIBYX JIET
0oOy4eHHs] B CTapIIEH IIKOJE, €CTECTBEHHO JOMOJHSAA APYT Apyra U MOCTEINEHHO
HAaChIIAsICh HOBBIMH TeMamMu M pasjenamu. JlaHHBIM Kypc  SBISIETCSA
MHTETPAaTUBHBIM, TMOCKOJbKY OOBEOUHSET B ce0€ COJepKaHHE HECKOJIbKUX
MaTEMATUYECKUX AUCUUIUIMH: are0pa, TPUrOHOMETPHSL, MaTeMaTuy €CKUM aHau3,
Teopusi MHOXecTB U Ap. [lo Mepe TOro kak ydaiiuecsi OBJaJIeBalOT BCE OoJiee
HIMPOKUM MaTeMaTUYeCKHUM alrapaToM, Y HUX MOCJe10BaTelbHO (GopMUpYeETCS U
COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEMaTHYECKYH) MOJEIb pealbHOMU
CUTyalluu, MPUMEHATh 3HaHUS, MOJy4YEeHHblE B Kypce «AnreOpa M Hayaia
MaTEMAaTUYECKOTO aHAIN3a», JJIs1 PEUICHUSI CaMOCTOSITENbHO CHOPMYIUPOBAHHOMN
MaTeMaTU4YECKOM 3a1a4u, a 3aTEM UHTEPIPETUPOBATh NOJTYUEHHBIN PE3YIbTaT.

ConepxarenbHO-METOANYECKAs JIMHUA «YHUCaa U BBIYKCIICHUSD) 3aBEpIIACT
(dhopMupOBaHUE HABBIKOB MCIIOJIb30BAHUS 1EUCTBUTEIbHBIX YUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOW mikoje. B crapmiell mkone ocoboe BHUMaHUE YIEIAETCS
(GOpMUPOBAHUIO TMPOYHBIX BBIUMCIUTEIHLHBIX HABBIKOB, BKIIIOYAIOLIMX B CeOs
UCIIOJIb30BaHUE PA3MUYHBIX (POpPM 3aMMCH JIEUCTBUTEIbHOTO 4YHCIA, YMEHHUE
pPAlMOHATBLHO BBINOJHATG JIEUCTBUS C HUMH, JI€JaThb IPUKUAKY, OLEHUBATH
pesyaptar. OOydaronmecs: IMOJY4YaloT HABBIKM MPUOMMKEHHBIX BBIYMCICHUMN,
BBITIOJTHEHUST JICCTBUM C YHCJIaMH, 3allMCAaHHBIMM B CTaHAapTHON dopme,
MCIIOJIb30BaHMsI MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAKEHHUIA.

Jluana «YpaBHEHHA W HEPABEHCTBA» PEAM3YETCA HA MPOTSHKEHUH BCETO
oOydeHHs B CTaplledl WIKOJIe, MOCKOJIbKY B KaXJOM pa3jelie NMpOrpamMMbl
NPETYCMOTPEHO pEIIEHHE COOTBETCTBYIOMIMX 3a1a4y. OOyuaroluecs: OBIageBaloT
Pa3IMYHBIMM METOJAMHM PEHICHUS UENbIX, PAUUOHAIBHBIX, HPPAIMOHAIbHBIX,
MOKa3aTelbHbIX, JIOTAPUPMUUECKUX ¢ TPUTOHOMETPUUECKUX YpPABHEHUH,
HEPABEHCTB U UX cucTeM. [losydyeHHbIe yMEHUsT HCTIOb3YIOTCS ITPU UCCIIEI0BAaHUN
GYHKIMA ¢ MOMOIIBI0 MPOU3BOAHOM, PEIICHUH MPUKIAIHBIX 3aa4d M 3aja4 Ha
HAXOKJICHUE HauOOJBIIMX M HAUMEHBIIUX 3HauyeHuW QyHkuud. JlaHHas
cojepxarenbHasi JIMHUS BKIIOYaeT B ce0sl Takke (OpMHUpPOBAHUE YMEHUU
BBITIOJIHATDh Ppacuérhl MO (opmysaM, MpeoOpa3oBaHUs LEJbIX, PalMOHAIbHBIX,
UPPAUMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, @ TAKKE BBIPAKEHUM,



COJIepXKAIlMX CTerneH! U JorapudMmel. braromaps u3ydeHHIO anreOpandyecKkoro
MaTepuaia IMPOUCXOJUT  JaIbHEWIIEe pPa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBILIUICHUA YYalMXCcs, (POPMUPYIOTCS HABBIKH JIE€TyKTUBHBIX
paccykaeHuid, pabOThl €  CHMBOJBHBIMH  (opmMamu,  MpeACcTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AireOpa
npenyaraeT d3(pQeKTUBHbIE HMHCTPYMEHTBHI JJIsl PELICHHUA NPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 33/1a4, HarJJHO JEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK
A3bIKa HAYKH.

ConepsxatenbHo-MeToAu4YecKass JMHUS «QDyHKIMA #u TpaduKu» TECHO
NEPEIIETAETCS ¢ APYTUMU JIMHUSAMHU KypCa, TOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1aET
IOCJIE0BATENBHOCTh W3y4EHHs  Marepuaia. N3yueHne  cTEneHHOW,
N0Ka3arelnbHOM, JOrapu(pMUIECKO U TPUTOHOMETPUYECKUX (PYHKIUI, UX CBOMCTB
U rpauKoB, UCHOJb30BaHUE (QYHKIMM 1JI pEeLICHUs 3a/1ay U3 APYrux yuyeOHbIX
IIPEAMETOB U PEATbHOW KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAIIM30M,
TaK U C PEIICHUEM YpaBHEHU U HepaBeHCTB. [Ipu 3ToM OoJbIIOE BHUMaHHE
ynensiercs: (pOpMHUPOBAHUIO YMEHUS BbIpaxkarb (pOpMyJiaMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEIMYHMHAMH, HCCIEAOBATh MOJIy4Y€HHbIE (DYHKIUH, CTPOUTH HX
rpapuku. Matepuan 3Tol coAep>KaTebHON JIMHUU HALIETEH HAa pa3BUTHE YMEHUMN
Y HaBBIKOB, NO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEX]IY BEIMYMHAMHU B
pazMyHON (opMe: aHAIMTUYECKOM, rpaduueckoi M cioBecHOW. Ero msyuenue
CIIOCOOCTBYET pAa3BUTHIO AITOPUTMUYECKOTO MBIIUIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO U KOHKPETU3ALUU, UCTIOIb30BAHUIO AHAJIOTHIA.

ConepxarenpHas ouHUs «Havana mareMarnyeckoro aHaian3a» MO3BOJSIET
CYILIECTBEHHO PaCIIMPUTh KPYr KaK MATEMaTUYECKUX, TaK U MPHUKIAIHBIX 3a/1ad4,
JOCTYTHBIX 00yUYaIOIIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIIEIOBATh 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 IOCTPOEHHUS MaTeMaTUYECKHX MOJENEH pealbHbIX CHUTYALH,
HAXOKJCHUS HAWIY4IIEro PElICHUS B MNPUKIAIHBIX, B TOM YHUCJE COLMAIBHO -
PKOHOMMYECKHX, 3aJ1a4yax. 3JHAKOMCTBO C OCHOBaMM MaTEMaTHYE€CKOr0 aHAJIM3a
CITOCOOCTBYET pa3BUTHIO A0CTPAKTHOTO, (POPMATILHO -IOTHYECKOT0 U KPEaTUBHOTO
MBIIUICHUs, (OPMUPOBAHUIO YMEHHMM pAaclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHUKE U HCKyccTBe. OOydarommecs y3HAIOT O
BBIJIAIOIIMXCSL PE3yJIbTaTaX, IOJYYEHHBIX B XOJE€ PAa3BUTUA MaTEMaTHKU Kak
HAyKH, U UX aBTOPAX.

ConepxarenbHo-MeToAMYeCKast JIMHUSA « MHOKECTBA U JIOTHKa» B OCHOBHOM
MOCBSIILIEHA JJIEMEHTaM TEOPHUM  MHOMKECTB. TE0pEeTHUKO-MHOKECTBEHHBIE
MPEACTABICHUS! MPOHU3BIBAIOT BECh KypC HIKOJIbHOW MAaTEMATUKH W MPEAJIararoT



Han0oJiee YHUBEPCATIbHBIN A3bIK, 00BEIUHSIIONIMNA BCE Pa3Jieibl MAaTEMAaTUKU U €€
NPWIOKEHUIM, OHU CBS3bIBAIOT PA3HbIE MAaTEMaTHUYECKUE IHUCIUILUIMHBI B €IUHOE
uenoe. [loaroMy BaxkHO aTe BO3MOKHOCTbH IIKOJBHUKY ITOHMMATh TEOPETHKO -
MHOYECTBEHHBI SI3bIK COBPEMEHHON MaTeMaTUKW W HCHOJb30BaThb €ro i
BBIPA)KEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Havajla MaTeMaTWU4eCKOr0 AHAINW3a» MPUCYTCTBYIOT
TaKKE OCHOBBl MAaTEMATUYECKOTO MOJEIUPOBAHMS, KOTOpPbIE IPU3BaHbI
c(hopMHUpPOBaTh HABBIKU MOCTPOCHUS MO/IENICH peabHbIX CUTYaIUl, UCCIIETOBAHUS
ATUX MOJENEH C MOMOUIBIO ammapara aareOpbl U MaTeMaTHYeCKOTO aHalu3a U
MHTEPIIPETALMU MOJYYEHHBIX PE3YJIbTaTOB. Takue 3aJaHusl BIUIETEHbI B KaXKIIbIN
U3 Pa3eNnoB NIPOTrpaMMBbl, HOCKOIBbKY BECh MAaTEpHUAII KypCa IUPOKO UCTIOJIb3YETCS
JUIsL pelIeHusl TpUKIaaHbIX 3a1a4. [Ipu pemennn peanbHbIX NPAKTUYECKUX 3a1a4
ydalupecs pa3BUBAIOT HAOJIIOIATENIbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
a0CcTparupoBaThCsl, MCIOJIb30BAaTh AHAIOTHIO, 00001IaTh M KOHKPETU3UPOBAThH
npo0Oiiemy. JleaTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEILECHUS MPHUKIATHBIX
3a/1ay OpPraHU3yeTCsl B MPOLIECCE U3YUYEHUS BCEX TeM Kypca «Anredpa M Havaia
MaTEMaTHYECKOTO AHATU3A».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM ImmaHe Ha HM3y4YeHHE Kypca anreOpbl U Hayadl MaTeMaThudecKOro
aHanM3a Ha 0a30BOM YpOBHE OTBOAUTCS 2 yaca B Henenmo B 10 kiacce u 3 yaca B
Heaemo B 11 kiacce, Bcero 3a aBa roja ooydenus — 170 qacos.



COAEPKAHUE YYEBHOI'O KYPCA
10 KUJIACC

Yucaa ¥ BbIYUCJICHUA

Paunonanbsble yncia. OOBIKHOBEHHBIE U JIECSTUYHBIE APOOH, MPOLEHTHI,
OECKOHEYHBIE MepHoaudYecKue JApoOu. Apudmernueckue Omepauuud  C
paloHAILHBIMU YHUCIIAMHU, IPE0OPa30BaHUS YHCIOBBIX BoIpakeHuil. [Ipumenenue
Ipo0Oeil M MPOLEHTOB JIJIsl PELICHUs MIPUKIIAIHbBIX 3a/1a4 U3 Pa3UdHbIX OTpacyel
3HAaHUM U PEATbHOM KU3HMU.

[eicTBurenpHple 4Yucia. PanuoHanbHple W HMPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omepanuu ¢ JIEHCTBUTEIbHBIMU YuciaMu. [lpuGnmxénnble
BBIYHCJICHUS, IPABWIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ wnensiM  nokaszareneM. CranpaptHas (Qopma  3amnucu
JNENUCTBUTENILHOTO 4Hcya. Mcnonb3oBaHWe MOAXONsIIEH (OpMBI  3aluCH
JIEMCTBUTENIbHBIX YHUCEN JUIA PELICHUS MPAKTHUYECKUX 3a1ad U NPEACTABICHUS
JTaHHBIX.

ApudmMeTrueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleicTBus ¢
apuPMETHYECKUMH KOPHSIMHU HAaTypaJlbHOM CTETEHHU.

CuHyc, KOCHHYC M TaHI'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
ApPKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHMS M HEPAaBEHCTBA

ToxnecTBa 1 TOXAECTBEHHbIE TPEOOPA30BAHUSL.

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. OcHoBHEBIE
TPUTOHOMETpUYECKUE (POPMYIIBI.

YpaBHeHHE, KOpE€Hb ypaBHEHUs. HepaBeHCTBO, pelieHHE HEpaBEHCTBA.
Mero uHTEpBANOB.

Pemenue nensix u ApoOHO-pallMOHAIBHBIX YPaBHEHUM U HEPABEHCTB.

Pemenre nppanoHaIbHBIX YPAaBHEHUM U HEPABEHCTB.

Perienrie TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PELICHUI0 MATEMAaTHYECKHUX 3a1a4
W 3aJ1a4 U3 Pa3JIMYHbBIX 00JacTel HAYKH U PEeTbHOU KU3HHU.

DyHKIUUU U rpaPuKu

Oyukiusi, cnocoOsl 3amanus QyHkuuu. [papux  ¢dyHkuu. B3aumbo
oOpaTHbIC (PYHKIIHH.

OO6nactp omnpezaeneHus 1 MHOKECTBO 3HaueHud (yHkimn. Hymu Qynkuumu.
[TpoMexyTKH 3HaKONIOCTOSIHCTBA. UETHBIE M HEUETHBIE (PYHKIHH.

CrenenHast PyHKIMSI C HATypallbHBIM M LENbIM NoKazareneM. EE€ cBolicTBa u
rpaduk. CBOMCTBA U TpauK KOPHS N-OW CTETIECHH.



TpuroHomerpuueckas OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPHUUECKUX
(GYHKIMIA YUCIIOBOTO apTyMEHTA.

Havajia MaTeMaTH4eCKOT0 aHAJIU3A

ITocaenoBaTeabHOCTH, CIIOCOOBI 3aJlaHus MMOCJIEA0BATEIILHOCTEMN.
MOHOTOHHBIE OCIIEA0BATEILHOCTH.

Apudmernueckas u reoMmeTpudeckas mporpeccuu. beckonedyHo yobiBaromas
reomeTpudeckas nporpeccus. CyMma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccu. Popmysia CIOKHBIX NPOUEHTOB. Mcnonb30BaHUE TPOTPECCUM ISt
pEILIEHUsI peAIbHBIX 3a]1a4 MPUKIAAHOTO Xapakrepa.

MHokeCcTBa U JIOTHKA

MHoxecTBO, omepanyu Haj MHOKecTBaMHu. Jluarpammsl Ounepa—BeHHa.
[IpruMeHeHnE TEOPETUKO-MHOXKECTBEHHOIO anmapara JJisi ONHUCaHUsA PeaibHbIX
MPOILIECCOB U SIBJICHUM, P PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

Onpenenenne, TeopemMa, CIEACTBHE, T0KA3aTeIbCTBO.

11 KJIACC

Yucua 1 BbIYUCTICHUS

Harypanbhbie u nemnpie uncna. [Ipu3sHaku 1eImMOCTH HEbIX YUCEIL

CreneHp ¢ pauMOHaIbHBIM MOKa3areneM. CBOMCTBA CTEIIECHHU.

Jlorapudm uncna. JlecsiTHuHbIE U HATYpAIbHBIE JIOTAPU(PMBI.

YpaBHeHMS M HEPAaBEHCTBA

[IpeoOpazoBaHue BBIpAXKEHH, COAEPIKAIIMX JIOTAPUDMBI.

[IpeoOpazoBanue BBIpAKEHUN, COJEPKAIIMX CTENEHU C PalUOHAIbLHBIM
IIOKa3aTeJIeM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zaTenbHbIE YypaBHEHUSI 1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHsI 1 HEPABEHCTBA.

CucteMbl JTMHENHBIX ypaBHEHUN. PelieHne NpukiIaaHbIX 3a4a4 ¢ TOMOIIBIO
CHUCTEMBI JIMHEMHBIX YPABHEHUM.

CucTtembl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3ajad M 3a7ad M3 Pa3JIMYHBIX 00JIacTell HayKh U peabHOM
KU3ZHU.

DOyHKUUU U rpapuku

Oyukius.  Ilepuoguueckue  dyHkiuu. IIpoMexyTku MOHOTOHHOCTHU
byHKIIMA. MakcuMyMbl M MUHAMYMBI (yHKIMA. Hanbommbiliee W HauMEHbIIEE
3HaueHue QYHKIIMHA Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKIIMH, KX CBOMCTBA U TpadUKH.

[TokazarenpHas u norapudmudeckas GyHKIIUH, UX CBOMCTBA U TpadUKH.



Hcnons3oBanue rpadukoB QyHKIUI A pelieHus] ypaBHEHUN U JTMHEWHBIX
CHCTEM.

Hcnonp3oBanue rpaukoB (YHKIMNA IS UCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEN, KOTOPbI€ BO3HUKAIOT NPH PEIICHUU 3a7ad U3 JIPYruxX y4eOHbIX
IIPEAMETOB U PEATbHOM KU3HHU.

Ha4vaJyia MaTeMaTH4e€CKOI0 aHAJIU3A

HemnpepoiBHble pyHKIMH. MeTo MHTEPBAJIOB AJIs1 PEIICHHUS] HEPABEHCTB.

[lpowsBonnas Qynkiuu. ['eomerpuueckuii W (QU3HYECKUNA  CMBICT
IIPOU3BOTHOM.

[lpousBoanble  sneMeHTapHBIX  GyHKUUHA.  DOpMynbl  HAXOXKICHHS
IPOU3BOJAHON CyMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIUIA.

[IpumeHeHre Npor3BOJHON K MCCIIEI0BAHNIO (DYHKIMII HA MOHOTOHHOCTD U
sKkcTpeMyMbl. HaxoxeHue HauboJIbIIero ¥ HaMMEHbILIEro 3Ha4eHHs (PYHKIIMH Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHOM JUIA HAXOXKACHUS HAWIY4IIEro pEIICHUS B
NPUKIAAHBIX 3a1a4ax, U1 OIPEAENCHUs CKOPOCTH NPOLECCA, 3aJaHHOIO
dbopmynoit U rpaduKoMm.

[lepBooOpa3nas. Tabnuua nepBooOpa3HBIX.

Wuterpan, ero reoMmerpuueckuid u (U3MYECKU CMbICI. BbeluncieHnue
uHTerpana no ¢popmyne Herorona—JlelibHuna.



INTAHUPYEMBIE PE3YJIBTATDI

OcBoenue yudeOHOro mnpeamera «MareMaTnka» OJDKHO OOecreYnuBarh
JOCTIDKEHUE HA YPOBHE CPETHET0 00IIIer0 00pa30BaHus CICAYIONHX JUYHOCTHBIX,
MeTaInpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yibTaThl OCBOCHUS TIPOTPAMMbI y4E€OHOTO TMpEaMETa
«MaremaTuka» XapakTepHu3yrTCs:

I'paxkganckoe BOCIUTaHUE:

c(hopMuPOBAHHOCTHIO IPAKTAHCKON TTO3UITUH 00 YU AIOIIEr0Cs KaK aKTHBHOTO
U OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO OOINEeCTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYyp TPaKIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHl M TMp.), YMEHUEM
B3aMMOJIEUCTBOBATh C COIMAIbHBIMM WHCTUTYTAMH B COOTBETCTBUH C MX
GYHKIMSIMU ¥ HA3HAYCHHUEM.

[TarproTHYECKOE BOCTIMTAHHUE:

c(hopMUPOBAHHOCTHIO POCCHICKOH I'PaKIaHCKOW HIICHTUYHOCTH, YBOXKCHHS K
MPOLUIOMY U HACTOSIIIEMY POCCHICKON MaTEMATUKH, IEHHOCTHBIM OTHOILIEHUEM K
JTOCTHXKEHUAM POCCUNCKUX MATEMAaTUKOB U POCCUMCKON MaTEMaTUYE€CKOM MIKOJIbI,
K HMCIOJIb30BAHUIO ITUX JOCTHKCHHMH B JPYrUX HAyKax, TEXHOJOTHUAX, cdepax
SKOHOMMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

OCO3HaHUEM JIIYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapo/a;
C(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OTHUYECKOTO TIOBEIACHMS,
CBSI3aHHOTO C ITPAKTUYECKUM ITPUMEHEHUEM JOCTHKEHUN HAYKH U IEATEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMUYUBOTO OYAYIIIEro.

DCTETUYECKOE BOCTIUTAHUE:!

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOUas 3CTETUKY MaTEMaTU4ECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a7ad4, pelIeHuH, paCCyXICHUM;
BOCIPUUMYHUBOCTHIO K MATEMAaTUYECKUM ACTIEKTAM Pa3JIMYHbIX BUIOB UCKYCCTBA.

PU3NIECKOE BOCIIUTAHUE:

C(hOpMUPOBAHHOCTHIO YMEHUSI TPUMEHATH MaTeMaTUue€CKUe 3HAHUS B
MHTEpECcax 3JJ0POBOT0 U 0€30TIaCHOT0 00pa3a )KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3/I0POBBIO (3J0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSTUN U

OT/bIXA, peryisipHas duznueckas AKTUBHOCTB ); (buznuecKoro
COBEPIICHCTBOBAHUS, pu 3aHATHAX CIIOPTHUBHO -030POBUTEIBHOM
NEATENbHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYy, OCO3HAHHEM IIEHHOCTH TPYIOIIOOMS; HHTEPECOM K
pasmuyHbIM  chepaM  MPOoPEecCHOHATLHONW  JEATENbHOCTH, CBA3aHHBIM C
MaTeMaTUKOW W e MPWIOKCHUSIMHU, YMEHHEM COBEPIaTh OCO3HAHHBIN BBHIOOD
Oynymeir mnpodeccun W peamn30BbIBaTh COOCTBEHHBIC >KW3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHNI0 Ha TPOTSHKCHUH BCEU JKU3HH, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTHIeCKOW HaIlPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

C(hOpMHUPOBAHHOCTHIO HKOJOTUYECKOW KYJIbTYPhI, TOHHUMAHUEM BIIMSHUS
COITUATLHO-PKOHOMUYECKHUX IIPOIIECCOB HAa COCTOSTHUE MPUPOTHOMN U COIUATLHOU
Cpeabl, OCO3HaHWEM TJIOOAILHOTO XapakTepa JSKOJIOTHYECKUX MpoOseM;
OpHICHTAIlMe Ha MPUMEHEHUE MATeMAaTUYECKUX 3HAHWW NJI PEIICHHUS 33134 B
00JIaCTH OKpYKAaIOIIEH Cpenpl, IUIAHUPOBAHUSA TIOCTYNIKOB M OIIGHKH WX
BO3MOYHBIX TIOCJICICTBHI JIJIT OKPYKAIOIIEH CPEIbI.

[leHHOCTH HayYHOT'O TIO3HAHUS:

c(hopMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykd U  OOIICCTBEHHOW TMpPaKTUKHA, TOHUMaHHEM
MaTeMaTHIECKOW HAayKH Kak cdepbl YeOBEYSCKOW JCSITEILHOCTH, 3TaloB e¢
pPa3BUTUS W 3HAYMMOCTH I PA3BHUTHSA [MBWIM3AIWMH, OBJIAJACHUEM S3BIKOM
MaTeMaTUKAH ¥ MAaTEeMaTHYEeCKOW KyJIbTYypOH KaK CpPEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO M HCCIIIOBATEIbCKYIO JIEITCIHbHOCTD
WHIUBUIYaTbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO MpeaMera
«MaremaTuka XapaKTePU3YITCS OBJIaZICHUEM YHHUBEP CaJTbHBIMHU
NO3HAGAM EIbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKATUBHbIMU
oelcmeusmu, YHUBEP CAIbHLIMU Pe2yIsIMUBHIMU OeUCBUIMU.

1)  Vuusepcanvuvie  nosmaseamenvhvle  Oeticmeus, — obecnewusarom
Gopmuposanue 06a306vbIX KOCHUMUBHBIX NPOYECco8 odbyuanwuxcsi (oceoenue
MEMO008  NOSHAHUSL — OKpYICaAowjeeo  Mupda,  NpUMeHeHue  J102UYeCKUX,
uccned08amenbCKux onepayuil, ymeHuti pabomamso ¢ ungopmayueii) .

bazoBsIe jorudeckue qeicTBUS:

e BBISBJATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATUYECKUX
00BEKTOB, TIOHSITHHA, OTHOIICHUH MEXKIYy HOHATHAMHU; (HOPMYIUPOBATH
OTIpe/ie]ICHNs]  TOHSATUH; YCTAaHABJIMBATh  CYIIECTBEHHBINM MPU3HAK
KJaccu(UKaluyM, OCHOBAaHUA IJisi 00OOIIEHUS M CpaBHEHUS, KPUTEpUU
POBOJIMMOT0 aHAIN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTh M NpPeoOpa3oBbIBATh  CYXKICHUS:
yIBEPAUTENbHbIE M OTpUIATENIbHBIC, €AMHUYHBIC, YaCTHbIE U OOUIHE;
YCIJIOBHBIE;

BBISIBISITH ~ MAaTe€MaTHYeCKUE€  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBOpeurss B (pakTaX, aHHBIX, HAOMIOACHUAX U YTBEPKICHUSIX;
npenjiarat  KpUTEPUU Ui BBISBICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYN;

JIeNaTh BBIBOJIBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX U
VMHAYKTUBHBIX YMO3aK/IIOUEHUN, YMO3aKIIFOUEHUI 10 aHAIOTUH;
OPOBOAUTh  CaMOCTOSITENIbHO  JIOKa3aTelbCTBA  MaTeMaTHYECKUX
YTBEPKAEHUI (IpsIMbIE U OT IPOTUBHOTO), BEICTPAUBaTh apryMEHTALHIO,
NPUBOJAUTh MPUMEPBI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJI€HUS U BbIBOJIbI;

BbIOMpaTh Croco0 pemeHus yuyeOHOU 3a1adyu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEILIEHMS, BBIOMpPATh HamOoJiee NOAXOASUMHA C Y4ETOM
CaMOCTOSITENbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBbIe uccieaoBareibCKIue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK UCCIECA0BATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmMynMpoBaTh BOMPOCHI, (UKCUPYIOLUME NPOTUBOpPEUUE, MPOOJIEMY,
yCTaHaBIMBaTb HMCKOMO€ U  JaHHOe, (OpMUpPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN  DKCIIEPUMEHT,
UCCIIE/IOBAaHUE MO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaThuyecKoro
00bEKTa, SIBJICHUSA, TNPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00bEKTaMHU, ABJICHUSIMU, MTPOLIECCAMU;

CaMOCTOSTEILHO GOPMYIUPOBATH 000OIIICHHS M BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOIOCHUS, UCCIIEIOBaHMsI, OLICHUBATh JOCTOBEPHOCTh
MOJIyYE€HHBIX PE3YyJIbTaTOB, BHIBOJIOB U 0000ILIECHUI;

NPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BbIJBUIaTh
NPEANOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora ¢ uadopmarmei:

BBISIBIAITH J1eUIIMTHl MH(POpPMALIMU, JaHHBIX, HEOOXOAUMBIX JIsI OTBETA
Ha BOIPOC U IS pEeLIEeHUs 3aauH;

BbIOMpaTh  MH(OpPMAIMIO W3  HMCTOYHUKOB  PAa3jMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHGOPMAIIIO
Pa3JIMYHBIX BUJIOB U POPM MPECTABICHNUS;

CTPYKTYpPHUpPOBaTh UH(OPMALIKIO, IPEACTABIIAAT €€ B pa3IMYHBIX PopMax,
WUTIOCTPUPOBATH TpaPHUUECKy;



e OIICHMBaTh  HAA&KHOCTh  HMHGOpPMAMM 1O  CAaMOCTOSTEIHHO
c(hopMyIUPOBAHHBIM KPUTEPHUSIM.

2) VHuueepcanvhvie KOMMYHUKAmMUeHble Oelicmeus, o0becnedusarm

copMUpoBAHHOCMb COYUATLHBIX HABBIKOE 00YUAOUUXCSL.

OOeHue:

e BOCIpPUHHMATL M (HOPMYIMPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMHU OOIIEHUS; ICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO
TOUYKY 3PEHHUSI B YCTHBIX U MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJy pellieHHs 3a1a4i, KOMMEHTUPOBAaTh MOJYUCHHBIN pe3yibTarT;

e B X0Jie 00CYXICHHUA 33/1aBaTh BOMIPOCHI [0 CYIIECTBY 00CYXK1aeMOM TEMBI,
npoOJIeMBbl, pelaeMoii 3aJa4n, BEICKa3bIBaTh UJEH, HAIIEJICHHBIE HAa TIOUCK
pEIlICHNs; COMOCTaBISATh CBOM CYXICHHS C CYXICHUSMU JIPYTrUX
Y4aCTHUKOB JUajora, 0OHapy>KUBaTh pa3iMdue M CXOACTBO MO3UIMUI; B
KOPPEKTHOH opme popMyIupoBaTh pa3HOIJIACHS, CBOU BO3PAKEHHUS;

e TPENCTABIATH  pE3yJbTaThl  pEIICHUS  3adaud,  SKCIEPUMEHTA,
UCCIICIOBAaHMsI, MPOEKTa;  CaMOCTOSATENILHO  BbIOMparh  ¢opmar
BBICTYIUICHUSI C y4ETOM 3a/1a4 Ipe3eHTaui U 0COOSHHOCTEH ayIuTOPHH.

CoTpyIHUYECTBO:

e TOHMMaTh W  UCIIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBUIYaJIbHOU pabOThI P PElICHUH YU4eOHBIX 3a/1a4; IPUHUMAThH 11eJTh
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPTAHU3AIMI0 COBMECTHOM
paboThI, pactpenensaTh BUIIbI padOT, TOTOBAPUBATHLCS, 00CYKAATh MIPOIIECC
U pe3yabTaT paboThl; 00001aTh MHEHUS HECKOJILKUX JTFOCH;

e y4acTBOBATh B IPyNIOBBIX (hopMax padboThl (00CyxkAeHMS, OOMEH MHEHUH,
«MO3TOBBIC IITYpPMBD» ¥ HHBIE); BBHITIOJHATH CBOIO YacTh PabOTHl H
KOOPJVHUPOBATh CBOM JICWCTBHUA C JPYTUMHU YJICHAMH KOMAaHJbI;
OIICHMBATh KaueCTBO CBOEro BKJAJIa B OOLMIA MPOJIYKT MO KPHUTEPHSIM,
c(hopMyIMPOBAaHHBIM y4aCTHUKAMH B3aUMOICHCTBUSI.

3) VHueepcanvuvie  pecynamuenvle  Oelicmeus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCIMAHOBOK U IHCUSHEHHBIX HABLIKOG TUUHOCIU .
Camoopranu3zaiusi:

COCTaBIISITh TUIaH, AITOPUTM PEIICHUs 33]]a4H, BRLIOMPATh CIIOCO0 PEIIeHUS C
y4€TOM HUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEN, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4€TOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb:

e BIQJICTh HABBHIKAMU [IO3HABATEIbHON pedrekcud Kak OCO3HaHMS
COBEpILAEMbIX JEHCTBUI M MBICIUTENbHBIX MPOLIECCOB, UX PE3YNIbTATOB;
BJAJ€Th CIOCOOAaMM CaMOIPOBEPKH, CAaMOKOHTpOJS Ipolecca u
pe3ysbTara pemeHus] MaTeMaTHIeCKON 3a/1a4H;



e IMPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUH
3a1a4¥, BHOCHUTb KOPPEKTMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAWEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBUE pe3yJbTara LEId M YCJOBHSIM, OOBACHITH
IIPUYMHBI JOCTYKEHUS WM HENOCTHXKCHUS PE3YIbTaTOB JEATEIbHOCTH,
HaXOJuTh OIIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OMBITY.

HNPEIMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTO Kypca « Anrebpa v Hadajia MaTeMaTHIECKOTO aHAJIN3a)
Ha YPOBHE CpPEIHEro 0O0IIero oopa3oBaHus J0JDKHO 00€CTIeUrBaTh JOCTHKEHUE
CJIETYIOIIUX MPEIMETHBIX 00pa30BaTEILHBIX PE3YyIhbTaTOB:

10 KJIACC

Yucua v BbIYUCTCHUS

OnepupoBarh MOHSATUSIMU: PANUOHATBHOE M JEUCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAsI U JAECATUYHAS APOOb, MPOIICHTHI.

BeimonHsaTe  apudmernueckue  omepanud ¢ palMOHAIBHBIMU U
JIEUCTBUTEIILHBIMU YHCJIAMMU.

BbImoHATE IpUOIMKEHHBIE BEIYUCIIEHUS, UCTIONB3Ys MPaBUIa OKPYTJICHUS,
JleNiaTh MPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYUCIICHUI.

OnepupoBarh MOHATUSIMU: CTENEHb C IENBIM TOKAa3aTeJeM; CTaHAapTHas
dbopma 3anucu JACUCTBUTENBHOTO YHCIA, KOPEHb HATYpalIbHOW CTENEHHU;
UCII0JIb30BaTh MOIXOISIIYI0 (POpMY 3aITUCH JEHCTBUTEIBHBIX YUCEN JJIs PELICHUs
MPAKTUYECKUX 33/1a4 U MPEJICTABICHUS JaHHBIX.

OnepupoBarh MOHITUSMU: CUHYC, KOCUHYC U TAHT€HC MTPOU3BOJILHOTO YIJIA;
UCII0JIb30BaTh 3aIIMCh MPOU3BOJILHOTO YIJIa Yepe3 00paTHbIe TPUTOHOMETPUYECKHUE
byHKIMU.

YpaBHeHMS M HEPAaBEHCTBA

OnepupoBarh MNOHATUSMH: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palHOHATBLHOE, UPPALMOHAIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BeimomHATE MpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN W pelaTh
TPUTOHOMETPUYECKUE YPABHECHMUS.

BeimonHATs mpeoOpa3oBaHMs IENBIX, PAMOHAIBHBIX U UPPAMOHATLHBIX
BBIDQKEHUM UM  pEIIaTh OCHOBHBIE TUNBI  LEJIBIX, PAalAOHAIBHBIX U
VMPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHsATh YpaBHEHHS UM HEPABEHCTBA JJIS PEIICHUS] MaTeMaTUYECKUX 3a/1a4
Y 3a/1a9 M3 Pa3JIMIHBIX 00J1acTe HAYKHA U PeaTbHOM KU3HU.



MonenvpoBark peajbHbIE CHUTyallud Ha $3bIKE€ aireOpbl, COCTaBIAThH
BBID@)KEHHUS, YpPAaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3a7adM, HCCIEAOBAThH
NOCTPOEHHBIE MOJIENIM C UCTOJIBb30BAaHUEM alIapaTa ajareopsl.

DyHKIUU U rpaPuKu

OnepupoBaTh NOHATUAMU: (QYHKLHUS, CIIOCOOBI 3aqaHust (PyHKIMU, 00JIacTh
OTPENEICHNs U MHOYKECTBO 3HAYEHUN (PyHKUMHU, rpapuk (yHKIUH, B3aUMHO
oOpatHbIe (PYHKIIUH.

OnepupoBaTb MOHATUAMH: UYETHOCTh M HEYETHOCTh (DYHKIMU, HYIU
(byHKIMU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBarh rpaduku GyHKIUI IS peLIeHUs] ypaBHEHHIA.

Crtpouts U unuTaTh rpapuKy JMHEWHON (DYHKIUH, KBAAPATUYHON (PyHKLNH,
CTENEHHON (DYHKIUU C LENIbIM MOKa3aTeIeM.

Hcnonb3oBare rpaduku (YHKIMA [JI1 KCCIEAOBAaHUS IPOLIECCOB H
3aBUCUMOCTEHN MPU PEIICHUM 3a]1a4y U3 APYruX YUEOHbIX MPEAMETOB U peabHON
KU3HU; BBIpaXaTh (GOpMyJaMH 3aBUCUMOCTH MEXY BEIIMUUHAMM.

Hauyana maTeMaTH4ecKOro aHajau3a

OnepupoBaTh MNOHATHSAMHU: TIOCJIEAOBATEILHOCTh, apuU(pMeThuyeckas u
reoMeTpruYecKas NPOrPECCHH.

OnepupoBaTb MNOHATUSMU: OECKOHEUHO YOBIBAIOIIAasl TIeOMETpUUYECKas
nporpeccusi, CcyMmMa 0€CKOHEUHO YOBIBAIOLIEH Fr€OMETPUUYECKOM MPOTrPECCHH.

3anaBarh MOCJIEA0BATENILHOCTH PA3IMYHBIMU CIIOCO OaMH.

Hcnonb30BaTh CBOMCTBA OCJIEI0BATEILHOCTEN U IPOTPECCUM AJIsl pELICHUS
peabHBIX 3aj1a4 NPUKIATHOTO XapaKTepa.

MHoxKecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONEPAIMK HAJl MHOKECTBAMHU.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar il OMHCaHUS
pEaIbHBIX MPOLECCOB U SBJICHWM, NMPU PEHICHUWH 3a7ad U3 JPYrux y4eOHbBIX
PEIMETOB.

OnepupoBaTb  TNOHATUSIMU:  OMNpEIECIEHUE,  TEOpeMa,  CIEACTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

YucJia 1 BbIYUCTIEHUS

OnepupoBarh MOHATUAMU: HATypallbHOE, 1I€J0€ YHCJO;, HCIOJIb30BaTh
MPU3HAKU JCITUMOCTH LETbIX YUCEN, PA3J0KEHUE YUCIIA HA MPOCTHIC MHOKUTEIN
JUIA peuieHus 3a1ay.

OnepupoBarh MOHITUEM: CTEIICHb C pallMOHATILHBIM MTOKA3aTEJIEM.

OnepupoBarh MOHATHAMH: JIOTapU(BM YHCIIA, AECATUYHBIC W HATypalbHBIC
JoTapU(PMBI.



YpaBHeHMs U HEPABEHCTBA

[lpumeHsITH  CBOWMCTBA CTEMEHW [ TMpeoOpa3oBaHUS  BBIPAKEHUM;
ONIEPUPOBATh IOHATHUIAMU: IOKA3aTEIbHOE YPAaBHEHHME M HEPABEHCTBO; peIIaTh
OCHOBHBIE THIIbI II0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHsaTh mpeoOpa3zoBaHusi BBIPAKEHUN, COJEpKAIUMX JOrapu(Mbl;
OIIEpUPOBATH MOHATUSMU: JOTapu(PMUYECKOE YPABHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THIIBI JIOTAPU(MUUECKUX YPABHEHUN U HEPABEHCTB.

HaxonuTe pemeHus npocTenmx TPUrOHOMETPUY ECKUX HEPABEHCTB.

OneprpoBarh NMOHATUSAMH: CUCTEMA JIMHEMHBIX YPABHEHUU U €€ PEIICHUE,
UCII0JIb30BaTh CUCTEMY JINHEWHBIX YPABHEHUH JUJISl PELICHMS TPAKTUYEC KUX 3a1a4.

Haxonute permeHust mpoCTEUIMX CUCTEM U COBOKYITHOCTEN paliMOHAIBHBIX
YpaBHEHUM U HEPABEHCTB.

MonenvpoBarh peajibHbIE CHUTyallud Ha $3bIKE€ aireOpbl, COCTaBISAThH
BBIDQKEHUS, YPAaBHEHHs, HEPABEHCTBA W CHUCTEMBl 1O YCJOBHIO 33JayH,
UCCJIEIOBATh IOCTPOECHHBIE MOJIENU C UCII0JIb30BAHUEM arrapara aareopsl.

DyHKUUHU U rpadpuxu

OnepupoBaThb MOHATUSAMU: TEpHOIUYECKass (PYHKLUUSA, MPOMEKYTKU
MOHOTOHHOCTH (YHKIMHM, TOYKM OHKCTpeMyma (yHKIUM, HauOoJbllee U
HalMEHbIlIeE 3HAuYeHUA (QYHKIUM Ha NOPOMEXKYTKE; MCIOJIb30BATh HUX IS
ucclyieoBanus (yHKIMH, 3aJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMU: rpaduKy MOKa3aTelbHOM, JorapuMUIEeCKOn u
TPUTOHOMETPUUECKUX (PYHKIMI; U300paxkaTh UX Ha KOOPJAMHATHON IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PEIICHUS YPABHEHU U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOM IJIOCKOCTH TpapUKu JTUHEHHBIX YpaBHEHUN
Y MCIMOJIb30BaTh UX JUISA PELICHUS] CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnonw3oBark rpabuku GYHKIUANA U1 UCCIIEAOBAHUS IIPOIIECCOB U
3aBUCUMOCTEHN U3 IPYTUX YYEOHBIX JUCIUIUIMH.

Ha4vaJjia MaTeMaTH4e€CKOI0 aHAJIN3A

OnepupoBaTh MOHATUAMU: HETIPEPBhIBHAS (YHKIIMS; TPOU3BOIHASA PYHKIIUY;
UCII0JIb30BaTh F€OMETPUUECKUNA U PU3UYECKUI CMBICI TPOU3BOHOM 1JIs1 pELICHHUs
3a1ad.

Haxoautb mpou3BoAHBIC AIeMEHTAPHBIX (YHKIIMA, BEIYUCISATH IPOU3BOTHBIC
CYMMBbI, IPOU3BEIEHUS, YACTHOTO (PYHKIIMH.

Hcnonb30Bath NpOU3BOAHYIO I UCCIE0BaHUS (PYHKIIMU HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSThH PE3YJbTaThl UCCIEIOBAHUS K TOCTPOCHUIO TPaPUKOB.

Hcnonp30Bare MPOU3BOAHYIO [UISI HAXOXKACHUS HAWITYYILIErO PEIIEHUS B
IIPUKIIAJHBIX, B TOM YHUCJIE COLUAIBHO-)KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATUAMH: TMEpPBOOOpa3Hass U HUHTErpaig; I[OHUMATh
TEOMETPUYECKUN 1 PU3UYECKHUIM CMBICI UHTETpaJa.



Haxoaute mepBooOpazHbIe AIeMEHTAPHBIX (DYHKITHH; BEIYUCIISITH WHTETPAT
no ¢opmyne Herotona—JIeibuua.

Pemare mpuknamHpie 3a7a4u, B TOM YHCJIE CONMATBHO-2KOHOMHUYECKOTO U
bu3HUecKOTO XapakTepa, CpeACTBAMU MaTEMAaTHIECKOTO aHATN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB U TeM (¢ poBbIe)
n/n NPOorpaMMblI Bcero Konrpoatusie | Ipaxririeckie o0pa3oBare/bHBIC
patdoThI padoThbl pecypebi
MHoOkecTBa palliOHaJbHbIX U
1 JIEMCTBUTENBHBIX YnCell. PaninoHanbHbIe 14 1
YpaBHEHHUSI U HEPABEHCTBA
5 @Oyuxuun u rpaduku. CTeneHs ¢ HenbiM 5
IOKa3aTeseM
3 Apudmernueckuii kKopeHb N—-0i CTENeHH. 18 1
HppanmoHaibHble ypABHEHUS 1 HEPABEHCTBA
Dopmyiibl
4 TpUTrOHOMETpUU. TpUroHoMeTprieckue 22 1
YpaBHEHHUS
5) IlocenoBaTenbHOCTH U IPOTPECCHU 5
5 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIAS 3 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (¢ posbie)
n/m MpOrpaMMBbI Bcero Korrpoabiibie | - Ipakririeciue o0pa3oBaTeJbHbIE
padoThI padoThI pecypent
CreneHs ¢ palMOHAIBHBIM ITOKA3aTEJIEM.
1 IToka3zarenbHas ¢yHkius. [lokazaTenbHble 12 1
yYpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIUA.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEPaBEHCTBA
Tpuronomerpuueckue GyHKIHH U X
3 rpaduxu. TpuroHOMeTpUYECKIe 9 1
HEPaBEHCTBA
4 IIpousBoanas. Ilpumenenre npou3BogHON 24 1
5) WuTerpan v ero npuMeHeHus 9
6 Cucrembl ypaBHEHU I 12 1
7 HarypanbHble U nemnbie grncia 6
8 [ToBTOpEHue, 0600ImeHNe, CHCTeMaTH3A NS 18 5
3HAaHUU
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0










YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

1. Maremaruka: anreOpa u Hayaia MaTeMaTUYeCcKOT0 aHAIN3a, TEOMETPUSI.
Anrebpa u Hauana Matemarndeckoro aHanm3a 10-11 kmacc. YueOHuK
bazoBsiii n yrayonéunsiit yposau. Anmumos 111 A., Kossirun 0. M.,

TkauéBa M. B. u np. IIpocemienue, 2023.

2. AnreOpa v Hayana MaTeMaTH4ecKoro aHann3a. JlupakTuieckue MaTepuabl.
10 xnacc. ba3oBbiii u yriay6néuusiil ypoBHu. [llabynun M. U., Tkauera M.

B., ®enoposa H. E. [Ipocsemenne, 2023.

3. Anrebpa u Hayasia MaTeMaTUIeCKOTO aHaIM3a. JuaaKkTHiecKue MaTeprasbl.
11 xnacc. ba3oBbiii u yriay0n€nubiil ypoBHU. [llabynun M. U., TkaueBa M.
B., ®enoposa H. E. IIpocgemienue, 2023.

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET

e https://resh.edu.ru/

e https://mww.yaklass.ru/

e https://edsoo.ru/
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