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HNOACHUTEJIBHASA 3AIIMCKA

PabGouas nmporpammMa yde6HOro Kypca «Anredpa u Hadyajaa MaTeMaTH4ecKoro aHajau3a» 0a30BOro
ypoBHs 115 oOyuatomuxes 10 —11 kmaccoB pa3zpabortana Ha ocHoBe DeepaibHOro rocy1apcTBEHHOTO
00pa3oBaTeIbHOrO CTaHIapTa CpeaHero olmero oOpa3oBaHWsi, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHM, MpPEIbABISEMbIX K MaTeMaTHUYECKOMY OOpa3oBaHUIO, W TPaJUIMl pPOCCHUICKOTO
oOpazoBanus. Peanmusanus mnporpammbl OOECIIEUMBAET OBJAJIEHHWE KIIIOUEBBIMH KOMIIETCHIIHSIMH,
COCTaBJIIIOIIMMH  OCHOBY [UISI CaMOpas3BHTUSI W  HENPEPHIBHOIO 00pa3OBaHUsS, LEIOCTHOCTh
OOLIEKYJIBTYPHOI'0, TMYHOCTHOTO 1 TI03HABATEIILHOTO PAa3BUTHS JINYHOCTH 00YJAIOIINXCSI.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MareMaTHYeCKOTO aHajIu3a» SBIISETCS OJHUM U3 Hamboliee 3HAaYMMBIX
B MPOTpaMMe CTapIIei MIKOJIbI, TTOCKOIBbKY, C OJHON CTOPOHBI, OH 00ECTIEYNBAET HHCTPYMEHTAIBHYIO
0a3y sl M3yYEHHUsI BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C APYroil CTOPOHBI, (hOPMUPYET JTOTHIECKOE
1 a0CTpaKkTHOE MBINUICHHE yYaIlIUXCsl Ha YPOBHE, HEOOXOMMOM JIJIsl OCBOCHUS KypCOB HH(POPMATHKH,
oOIIecTBO3HAHMS, HWCTOPHH, CIOBECHOCTH. B pamkax [aHHOTO Kypca ydalluecs OBIIAJCBAIOT
YHUBEPCATHHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (opMynmupyer CBOM JOCTH)KCHUS B
MaTeMaTH4ecKoit hopme.

Kypc anreOppl m Havanm MaTeMaTHYECKOTO aHaln3a 3aKjIaJblBaeT OCHOBY [UIS YCIICIIHOTO
OBJIQJICHUS 3aKOHAMH (M3UKH, XMUMHUH, OMOJIOTHH, TTOHMMAaHUS OCHOBHBIX TEHICHIIMI AKOHOMHUKH W
OOIIECTBEHHON KM3HU, TMO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOIb30BaTh WX B TIOBCETHEBHOW JKM3HH. B TOXXe BpeMs OBIIaJCHHE
aOCTpPaKTHBIMH H JIOTMYECKH CTPOTMMH MaTeMAaTHYECKUMU KOHCTPYKIMSIMH pa3BUBACT yMEHHUE
HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH YTBEPXKICHHS, MCIIONB30BATh 00O0OIIEHNE U
KOHKPETH3aIHI0, a0CTparupoBaHNe W aHAIOTHIO, (POPMUPYET KPEaTHBHOE M KPUTUUYECKOE MBIIIJICHHE.
B xone n3ydenus anreOpsl M Hadyal MATEMaTHYECKOT0 aHAINM3a B CTApIICH IIKOJIE YJYalUecs MOIydaroT
HOBBIW ONBIT PEUICHHS MPUKIATHBIX 3a/1a4, CAMOCTOSTEIILHOTO IMOCTPOCHHUSI MAaTEMATUYECKUX MOJIEIIeH
pEIbHBIX CHUTYallMii W HMHTEPIPETAlMd TONYYEHHBIX PpEHICHHWH, 3HAKOMSTCS C TMpUMEpaMH
MaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B TMPHUPOJAE, HAYKE HM B HCKYCCTBE, C BBIIAIOIIUMUCS
MaTEeMaTUYECKUMHU OTKPBITUSMHU U KX aBTOPAMH.

Kypc o6mamaer 3HauMTENbHBIM BOCIUTATENBHBIM IMOTEHIIMATIOM, KOTOPBIM peanu3yercss Kak
gyepe3 yueOHbII MaTepHall, CriocoOCTBYIOMUN (OPMUPOBAHUIO HAYIHOI'O MUPOBO33PEHUS, TaK U Yepe3
cnenpuKy  y4eOHOW  JESATEeIbHOCTH,  TpeOyIolel  CcaMOCTOSTENbHOCTH, AKKypaTHOCTH,
MPOAOKATENBHON KOHIIEHTPAIIMA BHUMAaHUS M OTBETCTBEHHOCTH 3a MOyUYEHHBIN pe3ysbTar.

B ocHoBe Meromuku oOyueHus anreOpe M HadyajaM MaTeMaTHYeCKOro aHajin3a JIeKUT
JIESTebHOCTHBIN MPUHITUI O0Y4IEHUS.

CrpykTypa Kypca «AureOpa M Hadaja MaTEeMaTHYEeCKOTO aHAJIW3a» BKIIOYAET CIEAYyIoIIne
COJICPIKATEIIbHO-METOAMYECKHE TUHUK: «HUClIa U BBIYUCICHU», «DYHKIIMH U TpaPUKI», «Y paBHEHUS
u HepaBeHCTBa», «Hauanma maremaTmdeckoro ananusa», «MHOXecTBa W JIoTMKa». Bce OCHOBHBIE
CoJIepKaTeNIbHO-METOIMYECKIE JTMHUU M3Y4aloTCd Ha TNPOTSDKEHUU ABYX JieT oOydeHHs B crapiien
IIKOJIE, €CTECTBEHHO JOMOJHSS APYT APYyra M MOCTETIEHHO HACHIIASCh HOBBIMH TEMaMHU U pa3/eliaMu.
JlaHHBIN KypC SBIISIETCS MHTErPATHBHBIM, MOCKOJIBbKY OOBEIUHSET B ceOe colep)KaHhue HECKOJIbKUX
MaTeMaTUYeCKUX TUCIUIUIMH aaredpa, TPUrOHOMETPHs, MaTeMaTUYECKUI aHalIu3, TEOpUsI MHOKECTB U
ap. ITo mepe Toro kak yuammecs: OBJIaJeBaloT BcE Oojiee MUPOKUM MaTEMaTUYECKUM anmnapaToM, y HUX
Mocye1oBaTeNIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS yMEHHE CTPOMTh MAaTeMaTHYECKYI0 MOJEIb
peasibHOM CUTYyallud, MPUMEHATh 3HaHUS, MOydYeHHbIE B Kypce «Asredpa u Hayajla MaTeMaTHYeCKOTro
aHaNMM3a», IJIS PEIICHHs CaMOCTOSITETbHO C(HOPMYIMPOBAHHOM MaTeMaTHYeCKOH 3ajayd, a 3aTreM
MHTEPIIPETUPOBATH MMOYyYEHHBIN PE3yIbTaT.

CopepkarenbHO-MEeTOqMYeCKass JMHUA «Uucna M BBIUMCICHHS» 3aBepuiaeT (hopmupoBaHue
HABBIKOB HCIIOJIB30BaHMS JEHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HayaTO B OCHOBHOHM IKoie. B
cTapuiei mkosie ocoboe BHUMaHUE yremseTcss (OPMUPOBAHUIO MPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB,
BKJIIOYAIONIUX B ce0s MCIONB30BAHHE PA3IMYHBIX (OpM 3amucH JEHCTBUTENHHOTO YHUCIA, YMEHHE
palMoOHAIBbHO BBIMOIHATH ACHCTBUS C HUMH, A€NaTh MPUKUIKY, OLICHUBATh pe3yabTaT. O0yyaroniuecs



MOJTY4al0T HaBBIKU MPUOIMKEHHBIX BBHIYMCICHUH, BBIITOTHEHUS JACHCTBHI C YMCIIaMH, 3alIMCAHHBIMU B
CTaHIAPTHOU (hopMe, UCTIONB30BAaHHUS MATEMAaTHUECKUX KOHCTAHT, OLCHUBAHUS YHCIIOBBIX BBIPAKEHUH.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEANN3YeTCsl HAa MPOTSHKEHWH BCEro OOydeHUs B CTapIieit
IIKOJIE, TTOCKOJIBKY B Ka)KJIOM pazjielie MporpaMMbl IPeayCMOTPEHO PELIeHHe COOTBETCTBYIOIINX 3a/1a4.
OOyuaromuecst  OBIAJEBAIOT  PA3JIMYHBIMM ~ METOJAMM  pEIIeHUs  IENbIX,  PalUOHAIBHBIX,
UpPpAlMOHATBHBIX, IOKA3aTENIbHBIX, JIOTapu(MUYECKUX M TPUTOHOMETPUUYECKHX  YpaBHEHHH,
HEpaBEeHCTB MW UX cucreM. [lomydeHHble yMEHHs HCIONB3YIOTCS IPHU HCCIENOBAaHMM (YHKIHUH C
MIOMOIIBIO TIPOU3BOHON, pEIIeHUHM NPUKIATHBIX 33734 M 3a]a4 Ha HaXOXKJICHHE HauOONbIINX H
HaUMEHBIINX 3HAaYeHWH QyHKuuM. JlaHHas cojaepXKarenbHas JIMHUS BKIIOYaeT B ce0sl Takxke
¢dbopMupoBaHUE YMEHUH BBIIOIHATH pacuéThl MO GopMyliaM, peodpa3oBaHus LETbIX, PAlHOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPHUUECKUX BBIPAKEHHH, a TaKKe BBIPAKCHHM, COIEpXKAIUX CTEIICHH U
norapudmsel. braronaps u3ydeHuio anreOpandyeckoro mMarepuaiga MpOUCXOIUT AajbHEWIIee pa3BUTHE
ITOPUTMHUUYECKOTO0 M a0CTPAKTHOTO MBIIUIEHHUS Y4Yalluxcs, (OPMHUPYIOTCS HAaBBIKU JAEIYKTUBHBIX
paccy’kaeHui, paboThl ¢ CUMBOJIBHBIMU (pOpMaMH, MPEICTABICHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH
B BUJE PAaBEHCTB U HEpaBEeHCTB. Anrebpa mpemiaraeT >(QQEeKTHUBHbIE WHCTPYMEHTBHI Ul PELICHUS
NPAaKTUYECKUX M ECTECTBEHHO-HAYUHBIX 3a/1a4, HAIJIAIHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKa HAYKH.

ConepxarenbHO-MeToAnYecKas JIMHUSA «DyHKINU U TpaduKU» TECHO MEPeIIeTaeTcsl ¢ APYTuMU
JUHUASMHU Kypca, TMOCKOJIBKY B KaKOM-TO CMBICIIE 33JaéT IOCIIEA0BAaTEIbHOCTh M3Y4YEHHUS MaTepHuaia.
M3yueHune CTENEeHHOW, IOKa3aTeNbHOM, JIOrapupMHUUECKOH W TPUTOHOMETPUYECKUX (QYHKIUH, HX
CBOWCTB U rpa)MKOB, UCTOIb30BaHUE (DYHKIUI A1 pelIeHns 3a/1a4 U3 JPYruX Y4eOHbIX NMPEIMETOB U
peaybHOM JKM3HU TECHO CBS3aHO KaK ¢ MaTeMaTHMYECKUM aHAIM30M, TaK M C PELICHHEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Oosibiioe BHUMaHUE yaenseTcs: GOpMUPOBAHUIO YMEHHsI BBIpaXaTh (hopMynamMu
3aBUCUMOCTH MEX[IY DPa3JINYHbIMU BEJIMYMHAMH, MCCIIEOBATh IOJNyYeHHbIE (QYHKIUH, CTPOUTh HX
rpadbuku. Martepuan 5TOW coiep)KaTeNbHOW JIMHWW HAleJIeH Ha pa3BUTHE YMEHUW M HABBIKOB,
MO3BOJIAIONINX BBIPAXKaTh 3aBUCHUMOCTH MEXAy BEIMUYMHAMM B Pa3IMYHOM (opMme. aHATUTHUECKOM,
rpadudeckoit u cioBecHoOi. Ero m3ydenue crnocoOCTBYeT Pa3BUTHIO aIrOPUTMUYECKOTO MBIIUIEHHS,
CrocoOHOCTH K 0000IIEHUIO U KOHKPETU3AlNHY, NCTIONH30BAHUIO aHAJIOTHA.

ConepxarenbHass nuHMS «Hadana wmareMaTHMuYecKoro aHalin3a» I103BOJISIET CYIIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTH4YeCKUX, TaKk M MPUKIAJHBIX 3a/ad, JOCTYIHBIX OOy4arolumcs, y
KOTOPBIX TOSIBIISIETCS BO3MOXKHOCTh MCCIIEJIOBaTh M CTPOUTH Tpaduku (yHKUIUH, OHpeaeisTh uX
HauOoJIbIIME M HAUMEHBIINE 3HAYCHMs, BBIUYUCIATH IUIOMAIM (GUIyp M OOBEMBI Tell, HaXOIUTh
CKOpPOCTH M YCKOpEHHs IpoleccoB. JlaHHas coneprkaTenbHas JIMHUS OTKPBHIBACT HOBBIE BO3MOXHOCTHU
MOCTPOECHUSI MaTeMaTUUYECKUX MOJeNIell pealbHbIX CUTYallMi, HAXOXKICHUS HAWIY4IIero pelieHUs B
NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-)KOHOMHYECKHMX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYEeCKOTr0 aHajin3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOI'O MBIIIIEHUs, (POPMUPOBAHHIO YMEHUI pacro3HaBaTh IPOSBIECHUS 3aKOHOB MaTEMaTHKH B
HayKe, TeXHMKe M HcKyccTBe. OOyuarommecss y3HaIOT O BBIAAIOLIUXCS PE3y/IbTaTax, IMOJY4YEHHBIX B
XOJ1€ Pa3BUTHUS MaTEMaTUKU KaK HAyKH, U UX aBTOpPax.

ConeprxaTenbHO-MeTOMUECKast JTUHUA «MHOXeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXECTB. TeOpeTHKO-MHOXKECTBEHHbIC IPE/ICTaBICHUs IPOHU3BIBAIOT BECh KypC
IIKOJIBHOW MaTeMaTHKU U IpeylaraioT Haubosee YHUBEPCAIbHBIN SI3bIK, OOBEINHSIOIINN BCE Pa3/Ielibl
MaTeMaTUKu U €€ NPUIOKEHHH, OHU CBS3BIBAIOT Pa3Hble MaTeMaTHYeCKHE IUCLUIUIMHBI B €IMHOE
nenoe. I[ToaToMy BakHO J1aThb BO3MOXKHOCTbH IIKOJIBHHUKY ITOHUMaTh TEOPETHKO-MHOXKECTBEHHBIH S3bIK
COBPEMEHHON MaTeMaTUKU U MCII0JIb30BaTh €T0 Il BBIPAKEHHsI CBOUX MBICIIEH.

B kypce «Anrebpa M Hauala MaTeMaTHYECKOrO aHAJIW3a» IPUCYTCTBYIOT TAaKXKE OCHOBBI
MaTeMaTH4YeCcKoro MOJEIMPOBAHNUs, KOTOpPbIE IPU3BaHbl C()OPMHUPOBATH HABBIKM MOCTPOCHUS MoJeseh
peabHbIX CUTYallUuii, UCCIEIOBAaHUSI 3TUX MOJEIICH ¢ MMOMOIIBIO anrnapara ajreOpbl ¥ MaTEMaTHUECKOTO
aHaM3a ¥ MHTEPIpETalM IOMy4eHHBIX pe3yabTaToB. Takue 3ajaHus BIJIETEHbl B KaXAbl U3
pa3zesioB MpOrpaMMbl, IOCKOJbKY BECh MaTepuall Kypca LIMPOKO HCIOJIB3YeTCs sl peleHHs
OpuKiIagHblX  3afad. [lpu  pemieHum peanbHBIX IPAKTUYECKHUX 3a7ad  ydalluecs pa3BUBAOT
HaOJII0/1aTeNIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCsl, UCIOJIb30BaTh aHAJIOTHIO,
000011aTh ¥ KOHKPETH3UpOBaTh NpobieMy. JlesTelbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEILEHUS



NPUKIAJHBIX 33/1a4 OpPraHU3yeTcsi B IIpollecce H3Y4eHHs BceX TeM Kypca «Anredpa W Hadaia
MaTeMaTHYECKOI0 aHATH3a».

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 1UTaHe Ha M3yYeHHUE Kypca areOpbl M Hayall MaTeMaTUYeCKOro aHau3a Ha 0a30BOM YpOBHE
otBoauTCs 2 vaca B Hezento B 10 kiacce n 3 waca B Henento B 11 kimacce, Bcero 3a /iBa roga oOy4eHHs —
170 gacos.

COJAEP)KAHME YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BbIYUCICHUS

Parnmonanenple uyncia. OOBIKHOBEHHbIE U JIECATHYHBIC JpOOU, TPOLEHTHl, OECKOHEYHBIE
nepuoguueckue Apoou. Apudmerndyeckue ornepanuy C palUuOHAIBHBIMU YHCIAMHU, MPeoOpa3oBaHUs
YHCIOBBIX BbIpakeHUH. [Ipumenenue npoOell M MPOLEHTOB A PELICHUs NPHUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTpACcieil 3HAHUI U PEaIbHOM KU3HU.

JleiictBuTenpHbple 4Hcna. PanuoHanbHbIE W UppalMOHAlbHblE uuncia. Apudmernyeckue
omepanuu ¢ JIeHCTBUTENBHBIMU 4HcIaMU. [IpuOmmkEHHbIE BBIYMCICHUS, IpaBUa OKPYIJIEHUS,
IIPUKKUKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUMN.

Crenenp ¢ mnenbiM mokaszaresnieM. CranpaptHas (opMa 3amucu  JASWCTBUTEIBHOTO YHCIIA.
Vcnionb3oBanue moaxossmieil (Gopmbl 3amucu JeHCTBUTEIbHBIX YUCEN JUIS PEIICHUs MPaKTHYEeCKUX
3aJ1a4 U IpEeJCTaBICHUS TaHHBIX.

Apudmernuecknii KOpeHb HaTypaibHOH creneHu. JlecTBus ¢ apupMETHYECKUMHU KOPHSIMHU
HaTypaJbHOM CTEIECHHU.

CuHyc, KOCMHYC M TAaHIEHC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, ApKKOCHUHYC, AapKTaHTE€HC
YKCJIOBOI'O apryMEHTa.

YpaBHeHHS 1 HEPABEHCTBA

ToxecTBa M TOXX/IECTBEHHBIE TPE0Opa30BaHus.

[IpeobpazoBanne TPUTOHOMETPUYECKUX  BbIpaxkeHH. (OCHOBHBIE  TPUTOHOMETPUYECKHE
bopMyIIBL

VYpaBHeHue, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellieHrne HepaBeHcTBa. MeTo1 HHTEpBajoB.

Permrenue nenbix U JpoOHO-pAllMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemenne nppaloHaIbHBIX YPaBHEHUI U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX ypaBHEHUN.

IIpuMeHeHne ypaBHEHHH M HEPABEHCTB K pPEIICHHIO MAaTeMAaTUYECKMX 3a7ad M 3a7ad M3
pa3IMYHbIX 00JacTel HAYKH U pPeabHON )KU3HH.

@OyHKUMH U rPaQUKHU

@Oynxuys, crocobs! 3ananus Gyukun. 'papux Gynkiun. BzaumHo obparHble GyHKINN.

OO6nacte ompeneneHus M MHOXeCTBO 3HaueHMM ¢yHkuuu. Hynu ¢yskuun. I[IpomexyTku
3HAKOINOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKIMH.

CrenenHasi QyHKIIMS C HATYPAJIbHBIM U IIEJIBIM MTOKa3zaTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduK KOpHs N-Oi CTETIeHHU.

Tpuronomerpuueckas OKpY>KHOCTb, OIPEIEICHUE TPUTOHOMETPHUECKUX (YHKIHMH YHCIOBOTIO

apryMeHTa.
Hauana maremaTHuyecKkoro aHajiusa
[TocnenoBaTenbHOCTH, CrocoOb! 3aJJaHus MOCJIeI0BaTENIbHOCTEH. MoHOTOHHBIE
HOCJIE€ZI0BAaTEIbHOCTH.

Apugpmernueckass U reoMeTpuuecKas nporpeccuu. beckoHeuHo yObIBarolias reoMeTpuyeckas
nporpeccus. Cymma OeckoHeYHO yObIBaroLIed reoMeTpuueckoil mporpeccur. PopMyia CIOKHBIX
HPOILEHTOB. Vcronp30BaHNEe IPOrpecCHt ISl PEIIeHUs pealIbHbIX 3a/]1au MPUKIAJHOIO XapakTepa.

MHokecTBa M JTIOTHKA



MHoxecTBO, omnepanuu HaJx MHoxecTBamH. Jluarpammsl Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O allapara ulsi ONUCAaHUs PEaIbHBIX IIPOLECCOB U ABJICHUM, IIPH PELICHUU
3aJ]1a4y U3 IPYrux y4yeOHBIX MPEeIMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, JOKa3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUS

HatypainbHble u nenslie uncina. [Ipu3Haky 1e1MMOCTH LEIBIX YUCEIL.

Crerienb ¢ panmoHalIbHBIM TToKa3areneM. CBoMCTBa CTEIIEHH.

Jlorapudm uncna. JlecsTHuHbIC U HATYpAIbHBIE JTOTapH(PMBIL.

YpaBHeHHS U HEPABEHCTBA

[TpeoGpazoBaHue BeIpasKeHHH, COAEPIKAIINX JIOTApUPMBI.

ITpeoOpazoBaHue BEIpaKeHHUH, COAEPIKAINX CTETIEHN C PAllMOHATIBHBIM [TOKA3aTEeNEM.

IIprMepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHHUS U HEPABEHCTBA.

Cucremsl IMHENHBIX ypaBHEHUN. Pemenue npukiaaHbIX 3aa4d ¢ IOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUH.

CucremMsbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIIECHUI0 MaTeMaTHYECKUX 3a/1ad U 3aJ1ad u3
pa3NIUYHbIX 00JacTel HAYKH U PEabHON )KU3HH.

@OyHKIMH U rPpadUKHU

Oyuxnus. [lepuonnueckue GyHkuuu. [IpoMexyTKu MOHOTOHHOCTH (YHKIMH. MakCUMyMBbI U
MUHUMYMBI pyHKIMH. HanOombiiee 1 HanMeHblee 3Ha4eHne QYHKIIUN Ha IIPOMEXYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOICTBA U rpaduKu.

ITokazarenbHas u norapudmudeckas GyHKIUHU, UX CBOICTBA U I'padUKH.

Hcnonb3oBanue rpagukoB GyHKIMN A7 pelieHUs] ypaBHEHUH 1 IMHEHHBIX CUCTEM.

Hcnons3oBanue rpadmkoB QYHKIMI I MUCCIENOBAHUS MPOLECCOB W 3aBUCUMOCTEH, KOTOpBIE
BO3HHKAIOT ITPU PELICHNH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PeabHON JKU3HH.

Hauana maremaTH4ecKoro anajmsa

HenpepsiBHble GpyHKIMKU. MeTo] MHTEPBAJIOB JUIsl pEILICHUsI HEPABEHCTB.

[TpousBoanas ¢pyHkuuu. I'eomerpuueckuii 1 Gpu3nIecKuil CMbICT TPOM3BOIHOM.

[TpousBoaHble 31eMEHTapHBIX (QyHKIUE. DOpMyNbl HAaXOXKICHHUS IPOU3BOTHONW CYMMHI,
MIPOM3BE/ICHUS U YaCTHOTO (DYHKITHIH.

[IpuMeHeHne NPOM3BOAHOM K MCCIEIOBAHUIO (YHKIMH HAa MOHOTOHHOCTh U SKCTPEMYMBI.
HaxosxaeHne HanOoNbIIEro ¥ HAMMEHBIIEro 3HaUeHUs (PYHKIIUHN Ha OTpe3Ke.

IIpumeHeHre NPOM3BOAHOM IS HAXOKICHHS HAWIy4lIero PeIIeHUs B IPUKIAIHBIX 3aa4ax, Ul
OTIpe/IeNIeHHs] CKOPOCTH IIpoliecca, 3a1aHHOr0 (OopMYJIOi NI IrpadKOM.

ITepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wnrerpain, ero reomerpudeckuii U (pusnveckuii cMbici. Brraucnenue uHTErpana mo ¢opmyie
Herorona—JleitOnuna.

IIVNIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydyeOHOro mpenMera «MareMaTnka» JOIHKHO OOecredrBaTh JOCTH)KEHHE HAa yPOBHE
cpeaHero oOmero oOpa3oBaHMs CIEAYIOUIMX JIMYHOCTHBIX, METAalpeJMETHBIX U HpPeIMETHBIX
00pazoBaTeIbHbIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIbTATHI
JIMuHOCTHBIE pe3ynbTaThl OCBOEHHUS IporpamMmbl ydeOHOro mpenmera «MaTeMmaTHuka»
XapaKTepU3yITCs:
['paxxnanckoe BocUTaHKE:!
c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON MOZUIIMKA 00YUYaIOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOT'O
YjieHa POCCHICKOro OOIIeCTBa, IMPEACTAaBICHHEM O MaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHHH, MPOLEIYp TPAXKIAHCKOro obmiecTBa (BBIOOPHI, OMPOCHI U IIp.),



YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTaMHU B COOTBETCTBUHU C WX (QYHKIHSIMH H
Ha3HAYCHHUEM.

[TarproTnueckoe BOCIIUTAHUE!

c(hOPMUPOBAHHOCTBIO POCCUUCKON TPaKIAHCKOW WICHTHYHOCTH, YBAaXEHHS K MPOILIOMY U
HACTOAIIEMY POCCHMCKOW MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JOCTHDKEHUSM pPOCCHMCKHX
MaTeMaTUKOB U POCCHICKON MaTeMaTHYeCKOW IIKOJIBI, K MCTIONH30BAHHUIO ITUX TOCTHKCHUU B JAPYrUX
HayKax, TEXHOJOTHX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHUS

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoza; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEICHHS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKCHUH HAYKH U
NEeSITETFHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOMYMBOTO OYayIIero.

DcTeTnyecKkoe BOCIUTaHUE:!

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs ICTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/a4, pEIICHUH, pacCyKIEHHW; BOCIPUUMYMUBOCTHIO K MAaTEMATUYECKUM acTeKTaMm
pa3IMYHBIX BUIOB UCKYCCTBA.

®duznyueckoe BOCITUTAHUE!

c(OPMUPOBAHHOCTHIO YMEHHUS NMPUMEHITh MaTeMaTHUeCKHWe 3HAaHUS B MHTEpEcax 30POBOTO U
Oe3omacHoro o0pasa JKW3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO (370pOBOE IMUTAHHE,
cOaIaHCUPOBAHHBIN PEXHUM 3aHATHHA M OTIbIXA, PEryisipHas (H3MUECKas aKTUBHOCTB); (DU3UYECKOTrO
COBEPILIEHCTBOBAHMS, TPH 3aHATHSIX CIOPTHBHO-03I0POBUTEIILHON e TELHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM IIEHHOCTH TPYIOTIOOWS; MHTEPECOM K pa3jMdHbIM cdepam
po(heCCHOHATIBHON NIEATENHHOCTH, CBS3aHHBIM C MaTEeMAaTHKOW M €€ NPUIIOKCHHUSIMH, YMEHHEM
COBEpIIIaTh OCO3HAHHBIM BBHIOOP Oymymied mpodeccnn W pearn30BBIBATH COOCTBEHHBIC KU3HEHHBIC
TUTaHBI, TOTOBHOCTBHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa3oBaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTHIO K AKTHBHOMY YYAacTHIO B PEIICHWM MPAKTHYECKUX 3ajad
MaTeMaTUYeCKOM HaIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO ~ AKOJIOTMYECKOM  KYyJIbTYphl, TOHMMAaHWEM BJIHMSHHUS  COIMAIBHO-
HSKOHOMHYECKHX MPOIIECCOB Ha COCTOSHUE MTPUPOIHON M COIMATBHOMN Cpe/ibl, 0CO3HAHUEM TJI00ATHEHOTO
XapakTepa SKOJIOTHYECKHX MpoOieM; OpHUeHTalHeld Ha TpPUMEHEHHE MaTeMaTWYeCKUX 3HaHUM Uis
pelieHus 3a7ad B 00JIaCTH OKPY’KAIOIIEH cpefibl, MIaHUPOBAHUS TIOCTYIKOB M OIEHKHA MX BO3MOXKHBIX
MOCTIEICTBUM ISl OKPY>KAIOIIEH Cpebl.

enHocTu HAy4YHOr O O3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HayKH U OOIIECTBEHHOW MPAKTUKH, MOHMMAaHMEM MaTeMaTHYeCKOW Haykd Kak cepbl demoBedecKou
JIESTENTbHOCTH, ATANoOB €€ Pa3BUTHS U 3HAUMMOCTHU JUIS PA3BUTHSI [IMBHJIM3ALMHU, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTU4YeCKOW KyJIbTypol Kak CpeACTBOM IIO3HAHHUS MHpPA, TOTOBHOCTHIO
OCYIIECTBIISITh MPOSKTHYIO U UCCIIEA0BATEIBCKYIO IESTEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpeMeTHble pe3yJIbTaThl OCBOCHHS TMporpaMMbl ydeOHOro mpeamera «MaremaTHka»
XapaKTepH3yIOTCs OBJIAJICHHEM YHHBEPCAILHBIMH HO3HABAM ENbHBIMU OeUCMEUIMU, VHUBEPCAIbHBIMIU
KOMMYHUKAMUBHBIMU O€UCMBUAMU, YHUBEPCATLHLIMU PERYIAMUSHBIMU OCLCEUAMU.

1) Vuueepcanvuvie noznasamenvhvle Oeticmeus, obecneuusaiom @Gopmuposanue 6a308bix
KOCHUMUBHBIX npoyeccog  obyuarowuxca (0céoeHue Memoo08 NOZHAHUSL OKPYICAIOWe20 Mupd,
NpUMeHeHUe I02UYECKUX, UCCIe008AMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayuetl).

bazoBbiennornueckue1eicTBUS

- BBISIBISITh M XapPaKTEPH30BaTh CYIICCTBEHHBIC TIPU3HAKK MATEMATHYECKUX OOBEKTOB, TIOHSITHI,
OTHOIICHUH  MEXAy TOHATHSAMH; (OPMYJIMPOBATH  ONPENEJICHUS IOHATUH, YCTAaHABIIMBATh
CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKAI[MK, OCHOBAaHUS Ui OOOOLICHHS W CPABHECHUS, KPUTEPUH
MPOBOAMMOTO aHAJIN3A,



- BOCIIpUHUMATh, (OpMyJIMpoBaTh M MPeoOPa3OBBIBATH CYXKIEHUS. YTBEPAWUTEIbHBIE U
OTpHIIaTeIbHBIC, CIMHUYHBIE, YACTHBIC U OOIINE; YCIOBHBIC;

- BEISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS B (paKTax, JaHHBIX,
HAOMIONICHUSIX W YTBEPIKIEHUAX;, TMpemiaraTh KpUTEPUH I BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIA;

- IeIaTh BBIBOJIBI C WCIIOJIB30BAaHHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX UM WHJIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aK/ITIOUEeHUH 110 aHAJIOTHH;

- IPOBOJIUTh CAMOCTOSITEIIBHO JI0KAa3aTeIbCTBA MATEMATHYCCKUX YTBEpKIeHHUU (MpsiMble U OT
MPOTHBHOT0), BBICTPAWBATh apryMEHTAIIMIO, TPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; 00OCHOBBIBATH
COOCTBEHHBIC CY)KJICHUS M BBIBO/IBI;

- BBIOMpaTh Croco0 pelieHus: ydeOHON 3amaun (CpaBHHBATH HECKOJIBKO BapHUAHTOB PEIICHHS,
BBIOMpATh HanOOIEe MOAXOMSMIHNN ¢ YIETOM CAMOCTOSTEIBHO BBIICIICHHBIX KPUTEPHUEB).

basoBelenccnenoBaTensCKUEECTBYSL

- UCTIOJIb30BaTh BOIIPOCHI KaK MCCIIENOBATENILCKUII HMHCTPYMEHT NO3HaHMS, (HOpMyIHpoBaTh
BOIPOCHI, (PUKCUPYIOIIUE IPOTUBOpEUHE, IPoOIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE, (OPMUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MMO3UINIO, MHEHHE,

- IPOBOAUTH CAMOCTOSATENIBHO CIUITAHMPOBAHHBIN SKCIEPUMEHT, UCCIIEAOBAaHHUE 110 YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJIEHUS, MPOILECCa, BBISIBIECHHIO 3aBUCHMOCTEH MEXITy
00bEKTaMHU, SIBJICHUSMH, ITPOLIECCAMH;

- CAMOCTOSITENBHO (hopMyaMpoBaTh 000OIIEHNS M BBIBOABI 1O pe3ylbTaTaM IPOBEIEHHOTO
HaOIOIEHNsI, WCCIIEOBAHMs, OLIEHUBATh JOCTOBEPHOCTh ITOJYYEHHBIX pE3yJIbTaTOB, BBIBOJOB H
0000111eHMI;

- IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOLECCa, a TAKXKE BBIIBUTaTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ unpopmanueii:

- BBISIBJIATh IeUITMTHI MH(OpMAIIMK, JaHHBIX, HEOOXOIUMBIX Ui OTBETAa HAa BOMPOC W IS
peleHus 3a1aun;

- BBIOUpaTh ~ WHPOpPMAIMI0 W3  HMCTOYHMKOB  PA3JIMYHBIX  THUIIOB,  aHAJIU3UPOBATh,
CHUCTEMaTHU3UPOBATh U HHTEPIIPETUPOBATH HH(HOPMAITUIO PA3TMUHBIX BHIOB M (POPM MPEICTABICHNUS;

- CTPYKTYypUpOBaTh HH(GOPMALUIO, NPEACTaBIATh €€ B pasjIMUHBIX (opMax, WIIIOCTPHUPOBATH
rpaduyecky;

- OLICHUBATh HAJEKHOCTh WH(GOPMAITUH TTI0 CAMOCTOATEIBHO CPOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanohvie KOMMYHUKaAmMUGHbBlE Oelicmeus, 00ecneyusaom CcoopMupoSaHHoCmy
COYUATILHBIX HABBIKOE 00YUAIOUWUXCHL.

Ob6menue:

- BOCIIPUHUMATh U ()OPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMHU U LIETSIMHU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M INMHUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS TI0 X0y PEIIeHUs 3a7a4i, KOMMEHTUPOBAThH MOJTYyYEHHBIN pe3ylbTar,

-B XO/e OOCYXIEHHUs 3a/JaBaThb BOIPOCHI IO CYLIECTBY 0OCYyXJaeMoOi TeMbl, NpoOIeMBl,
pelaeMoil 3ajauu, BbICKa3bIBaTh UJI€H, HAIlEIEHHBIE HA ITOUCK PELICHHUS; COMOCTABIIATh CBOU CYXK/IECHHS
C CYXKJICHUSMHU JPYTUX YYaCTHUKOB JUayora, OOHApYKHBATh pa3jMude€ U CXOJICTBO IO3UIIUN; B
KOPPEKTHOMH (hopme (HOpMyIMPOBATH PA3HOIIIACHS, CBOM BO3PAKECHNUS,

- IPEJICTaBIIATh Pe3yJAbTaThl pELICHUS 3a/]aud, SKCIEPUMEHTa, MCCIENOBaHMs, IIPOEKTa,
CaMOCTOSITEIbHO BBIOMpATh (OpMAT BBICTYIUIEHUS € Y4YE€TOM 3ajad IPEe3eHTallMd U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyIHUYECTBO:

- IOHUMAaTh ¥ HCIONb30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIMBUIYaJIbHOH pabOTHl Npu
pelieHUH y4eOHBIX 3aj]ay; IMPUHUMATH I1I€JIb COBMECTHOW AEATENIbHOCTH, MJIAaHUPOBATh OPraHU3ALUIO
COBMECTHOM PaboThl, pacnpenensaTh BUbI padOT, AOroBapuBaThCs, 00CYXIaTh MPOLECC U pe3yJbTar
paboThI; 00001MaTh MHEHUS HECKOJIBKHX JTFOJICH;

- y9acTBOBaTh B TIPYMIOBBIX (opmax paborel (0OCykaeHUs, OOMEH MHEHHUH, «MO3TOBbIC
HITYPMBI» W HMHBIE); BBIMOJHATH CBOIO YacTh PabOTBI M KOOPAMHUPOBATH CBOU JCHCTBHSI C APYTHMHU



YJeHAMU KOMAaHJbl; OILIEHMBAaTh KadyeCTBO CBOETO BKJIaJga B OOIIMH MPOAYKT IO KPUTEPHSIM,
c(OpMyITUPOBAaHHBIM YUYAaCTHUKAMH B3aMMO/ICHCTBHSL.

3) Vnusepcanvnvie pezynamuensie Oelicmsus, obecneuusaiom Gopmuposanue CMblCI08bIX
YCMAHOBOK U JICUSHEHHBIX HABbIKOG TUYHOCTNUL.

Camoopranuzanusi:

COCTaBIATh IUIAH, AITOPUTM pEIIEHUS 3a/Ja4d, BBIOMPATh CIOCOO peHIeHHs ¢ Y4ETOM
HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPHUAHTHI
peleHnii ¢ yu€ToM HOBOH MH(OpMAIUH.

CaMOKOHTpOIIB!

- BJIQJICTh HABBIKAMM IIO3HABATEIbHOW pe(eKCHH KaK OCO3HAHUS COBEpIIAeMbIX ICHCTBHHN U
MBICJIUTENIBHBIX TIPOLIECCOB, MX PE3YJIbTAaTOB; BIAAETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJIS
IIPOLIECCA U Pe3yJIbTaTa PEUICHHUS] MaTEMaTHYECKON 3a1a4H;

- IPEJBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh HpPU pPELICHUM 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJHOCTEH,

- OLIEHUBATh COOTBETCTBUE PE3y/IbTaTa eI M YCIOBUSAM, OOBSICHATh IPUUYMHBI JTOCTUKECHUS WIH
HEJIOCTIDKEHUSI PEe3yJbTaTOB JEATENbHOCTH, HAXOAWTh OHIMOKY, JaBaTh OLEHKY IPHOOPETEHHOMY
OIIBITY.

MNPEAMETHBIE PE3YJIbTATBI
OcBoenne yueOHOro Kypca «Anredpa 1 Hadajla MaTEMaTHYECKOTO aHATIM3a» HA YPOBHE CPEIHETO
o0mero o0Opa3oBaHUs IOJDKHO 00€CIIEUNBATh JTOCTHIKEHUE CIIEAYIOIUX MPEIMETHBIX 00pa3oBaTeIbHbBIX
pEe3yIbTaToB:

10 KJIACC

Yucja 1 BBIYUCTCHUS

OnepupoBaTh MOHATHSMHU. pAIMOHAJIBHOE M JEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAas U
JeCATUYHAs IpO0b, MPOLIEHTHI.

BhImonHATh apu@MeTnuecKue onepanun ¢ palMoHaIbHBIMU U IeHCTBUTEIbHBIMU YHCIIAMH.

BoimonuaTe npuOInKEHHBIE BHIYMCIIEHUS, UCTIONbB3YsI IIPAaBUIa OKPYTJICHHUS, JeNaTh IPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYMCIECHUH.

OnepupoBaTh MOHATHSAMM. CTENEHb C LENbIM IOKa3aTeleM; cTaHjaapTHas ¢opma 3arucH
JIEMCTBUTENBHOIO YMCIa, KOPEHb HATypajJbHOW CTENEeHM; MCIIOIb30BATh MOAXOAANIYI0 (OPMY 3alUCH
JEUCTBUTENBHBIX YMCEN JUIs PEIICHUS MPAKTUUECKHUX 3a/1a4 U NPE/ICTaBICHHs JaHHBIX.

OmnepupoBath MOHATHAMU. CHUHYC, KOCMHYC M TAaHI€HC IPOM3BOJIBHOIO YIJA, HCIOIb30BAThH
3aIlUCh TPOU3BOJILHOIO YIjla Yyepe3 0OpaTHbIE TPUTOHOMETpUYECKHEe QYHKIUH.

YpaBHeHUsI M1 HePaBEHCTBA

OnepupoBaTh MOHATUSMH. TOXJECTBO, YpPaBHEHUE, HEPABEHCTBO; II€J0€, pPalMOHAIBHOE,
UppalnoHaIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPABHEHUE,

BrimonuaTe npeodbpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U peliaTh TPUTOHOMETPUYECKHE
YpaBHEHHMSL.

BrimonuaTe npeoOpa3oBaHus LEJIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUI U pelaTh
OCHOBHBIE THIIBI II€JIBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX YPaBHEHUH U HEPaBEHCTB.

[IpuMeHATs ypaBHEHUsST M HEPABEHCTBA JUIl DPELICHHs MaTeMaTH4YeCKUX 3ajad W 337ad U3
pas3InYHbIX 00JIacTel HAyKH U pPeabHON JKU3HH.

MopenupoBare pealbHble CUTYAllMd Ha SI3bIKE aiureOphl, COCTAaBIIATH BBIPAKEHUs, YpaBHEHM,
HEpPaBEHCTBA IO YCIIOBHMIO 3aJlau, MCCIIE0BaTh IOCTPOEHHbIE MOJIENIN C HUCIOJIb30BAaHUEM amrapara
anreopsl.

OyHKIHMH U rPaQUKH

OnepupoBaTh NOHATUAMU: (PYHKIHMS, CHOCOOBI 3amaHusi (QPYHKIHUH, OOJACTh OMpEACNICHUS H
MHOKECTBO 3HaUeHUI QYHKIMH, TpapuK QYHKIMH, B3AUMHO 00paTHbIe (GYHKIHH.

OnepupoBaTh MOHATUAMH. YETHOCTh M HEYETHOCTb (QYHKIUM, HYIM (QYHKIUH, NPOMEKYTKU
3HAKOIIOCTOSIHCTBA.



Hcnonb3oBaTh rpadukn GyHKIUHN I pELIeHns ypaBHEHUH.

Crtpoutb 1 yuTaTh TpadUKU TNHEHHOW QYHKINH, KBapaTHUYHON (PYHKIMH, cTelIeHHON (QyHKIMN
C LIEJIBIM ITOKa3aTesIeM.

Vcnonb3oBaTh rpaguku GyHKIUN I UCCIENOBAHUS IPOLIECCOB M 3aBUCUMOCTEH MPH peIIeHHH
3aj71a4y U3 APYrux y4eOHBIX IPEIMETOB U PEaTbHON KU3HU, BEIpakaTh (popMyIaMu 3aBUCUMOCTH MEX1Y
BEJIMYUHAMHU.

Hauana maTemaTnuyeckoro aHajiausa

OnepupoBaTh MOHATUAMHU. IIOCIIEIOBATEIbHOCTh, apupMeTHdeckass U TIeOMEeTpHYecKas
IIPOTrPECCUH.

OmnepupoBaTh MOHATUSAMH. OECKOHEYHO YOBIBalOIIas TIeOMEeTpUYecKas Iporpeccus, CyMma
0eCKOHEYHO YOBIBAIOIIEH TE€OMETPUICCKON TTPOTPECCHH.

3anaBaTh MOCIEA0BATEILHOCTH PA3INYHBIMU CIIOCOOAMH.

Vcnonb30BaTh CBOMCTBA IOCIIEIOBATEILHOCTEH M MPOTPecCHid Ul PELICHUs pealbHbIX 3ajad
NPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JTOTHKA

OmnepupoBaTh NOHATUAMU: MHOXKECTBO, ONEpallMy HaJl MHOKECTBAMHU.

Vcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Al ONHMCaHMs pPEalbHBIX IPOLECCOB U
SIBJICHUH, TIPH PEILICHUHU 3a71a4 U3 JPYTUX y4eOHBIX IIPEIMETOB.

OmnepupoBaTh NOHATUAMU: ONPECICHNE, TEOPEMa, CIEICTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yucia 1 BbIYUCIICHUS

OnepupoBarh MOHATUSAMHU. HATYPAJIBHOE, LEI0€ YHUCIIO; UCIOIb30BaTh IPHU3HAKU JEIMMOCTU
LEJIBIX YUCEl, PA3JIOKEHHUE YMCIIA HA IPOCThIE MHOKUTENH JUIsl PEILIEHUS 3a1ad.

OneprpoBath NOHATUEM: CTEIIEHD C PAMOHAIBHBIM IIOKA3aTENIEM.

OnepupoBaTh NOHATUAMU: JIOrapu(M YUCIIA, TECATUYHbIE U HATYypaJIbHbIE JIOTAPUPMBI.

YpaBHeHHS M HEPABEHCTBA

[TpuMeHsTH CBOMCTBA CTENEHH sl NMPeoOpa3oBaHUs BBIPAXKEHUI; OMEPUPOBATH IMOHATHUSIMHU:
MIOKA3aTEJIbHOE YPABHEHUE W HEPABEHCTBO; PEIIaTb OCHOBHBIE THUIIBI MOKA3aTEJbHBIX YPAaBHEHUH U
HEPABEHCTB.

BrimonusaTe mpeoOpa3oBaHus BBIPAXKEHUH, COAEpKALIUX JIorapu(Mbl; ONEpUPOBATh MOHATHSIMMU:
JorapuMuUyYecKoe ypaBHEHHE U HEPaBEHCTBO; pelllaTh OCHOBHbIE THIIbI JIOTapu(PMUUECKUX ypaBHEHUM
Y HEPaBEHCTB.

HaxoauTs pemenus npocTelnx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh MOHATHSAMM: CUCTEMA JIMHEMHBIX YpaBHEHUN U €€ pEIIeHUE, MCIO0Nb30BaATh
CUCTEMY JINHEHHBIX YPABHEHUN JUI PEILICHUS IPAKTUYECKHUX 3aad.

Haxogute pemnieHuss IPOCTEMININX CUCTEM M COBOKYIHOCTEH pallMOHAJIBHBIX YPABHEHWM U
HEPABEHCTB.

MopenupoBare peabHble CUTYAIlMM Ha SI3bIKE alreOphl, COCTAaBIIATH BBIPAKEHUs, YpaBHEHM,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJaud, UCCIEN0BATh TOCTPOCHHBIE MOJAEIHN C MCIOJIB30BAHUEM
arrapara ajareopsl.

@OyHKUMH U rPpaQUKHU

OmnepupoBaTh MOHATHAMU: NEpHOANYECKas (YHKIMS, MPOMEXKYTKHM MOHOTOHHOCTH (DYHKIIHH,
TOYKM SKCTpeMyMa (QYHKIMH, HaumOoJbllee M HauMEHbIIee 3HAYeHHUs (YHKLIUU Ha INPOMEXKYTKE,
UCIIOJIB30BaTh UX VIS MCCIe0BaHUs (DYHKIIUH, 3aJJAHHOM IrpaduKOM.

OnepupoBaTh NOHATUAMU: TpaUKU MTOKA3ATENBHOM, JOrapuGMUIeckoil 1 TPUTOHOMETPHUUECKUX
GbyHKIUH; N300paxkaTh UX HAa KOOPIMHATHOW IJIOCKOCTH M MCIIONB30BaTh Ul PELICHUs YpaBHEHHH U
HEPABEHCTB.

N300paxars Ha KOOPIMHATHON IUIOCKOCTH I'paMKy JUHEWHBIX YpaBHEHUH M UCIONB30BaTh UX
JUISl pELLIEHUS] CUCTEMBI JIMHEIHBIX YPaBHEHU.

Hcnonb3oBath rpadpukn (GyHKIMH U8 UCCIEI0BaHMS MPOLECCOB M 3aBUCUMOCTEH M3 JAPYrHX
y4eOHBIX TUCIUTUINH.

Hauaja maremaTH4eCKOro aHajIM3a



OmnepupoBaTh MOHATHSIMHU. HEINpepbIBHAS (DYHKIMS; TPOU3BOAHAS (YHKIHHU, HCIIOIb30BATH
reOMETPUYECKUI U PU3NYECKUI CMBICI TPOM3BOTHON JJIS peIIeHHs 3a/1au.

HaxomuTh npoOW3BOAHBIE 3JIEMEHTApHBIX (YHKIMH, BBIYMCIATH IPOU3BOJIHBIE CYMMBI,
MIPOM3BE/ICHUS, YACTHOTO (PYHKIIUH.

Vcnonb30BaTh NMPOU3BOAHYIO JUISI MCCIENOBAaHUS (YHKIMH HAa MOHOTOHHOCTH U SKCTPEMYMBHI,
IPUMEHSTH PE3YJIbTaThl UCCIIEOBAHUS K TOCTPOSHUIO IPahuKOB.

Vcnonb30BaTh MPOM3BOIHYIO A HAXOXKACHUS HAMIYYIIETO pPEIIeHUS B NPHUKIATHBIX, B TOM
YHCIIe COLATbHO-9KOHOMUYECKHUX, 3a/jadax.

OmnepupoBaTh MOHATUSAMH. TIE€pPBOOOpa3HasT W UHTErpaj; IOHUMATh T€OMETPUUYECKHA U
¢bu3nuecKuil CMbICIT HHTETpaA.

Haxomuth nepBooOpa3Hble 3J€MEHTapHBIX (YHKIMH; BBIUUCIATH MHTErpaid 1o ¢opmyie
Herorona—Jleiibauna.

Pemate mnpukiagHble 3a1aud, B TOM YHCIE COLUAIBHO-’KOHOMHUYECKOIO M  (PU3MUECKOro
XapakTepa, CpeACTBAMH MaTeMaTHUECKOro aHAIU3a.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuectBo yacoB DJIEKTPOH
HbIe
Ne | HammeHoBaHHe pa3/iesioB U TeM (npoBbIe)
/I | MPOrpaMMBbI Beero Kontpousbnsie | [IpakTudeckue o6pazosa
padoThI padoThI e ——
pecypcbl
MHoxecTBa pallMOHAIbHBIX U
NeWCTBUTEIBHBIX YHCEIL.
1 14 1
ParmonansHbleypaBHEHUS U
HEpaBEHCTBA
9 Oynxiun u rpadpuxu. CTeneHs ¢ 6 0
LIeJIBIM TI0Ka3aTesIeM
Apudmernuecknii KopeHb N—0ii
3 creneHu. MppanuonanbHbleypaBHEHUS 18 1
Y HEpaBEeHCTBA
DopMyIbl
4 TPUTOHOMETPUHU. TpUTOHOMETPUUECKHE 22 1
YpaBHEHHUSI
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5 0
6 [ToBTOpenue, obo0IICHNE, 3 1
cUcTeMaTu3aIus 3HaHU|
OBIIEE KOJIMYECTBO YACOB 68 4
I10 TTPOTPAMME
11 KJIACC
KosaunuecTBo yacoB DJIEKTPOH
No HbIE
HaumeHoBaHue pa3iesioB U TeM
n/ por (uudposbie)
n porpamMMel Beero Kontpousbnsie | [IpakTuyeckue o6pazoBa
padoThI padoThI TebHBIC
pecypcsbl
Crenens ¢ palyoHalIbHBIM
1 nokasareseM. 11okasarenpHas 12 1
¢bynkius. [loka3arenbHble ypaBHEHUS
Y HEpaBEeHCTBA
2 Jlorapudgmuueckast QyHKIIHSL 12 0




Jlorapudmuueckue ypaBHeHUS U

HEpaBEHCTBA
Tpuronomerpryeckne QyHKINU U UX

3 rpaduku. TpuroHoMeTpruUecKue 9 1
HEpaBEHCTBA

4 HpOI/IBBOI[Haf[. IIpnmenenune 24 1
IIPOM3BOJHOM

5 WHTerpan u ero npuMeHeHHs 9 0

6 CucreMbl ypaBHEHUH 12 1

7 HatypanbHble U 1ejble yrucia 6 0

8 [ToBTOpeHue, 0606meH1Ee, 18 2
cucTeMaTu3aIus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I10 102 6

[TPOTPAMME

YUYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O ITPOUECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI VI YUEHUKA

Maremartuka: anrebpa U Hadaiaa MaTeMaTHYECKOT0 aHajn3a, reoMeTpus. Anredpa U Hadana
maremarudeckoro ananusa. 10 kinacc /Amumos 111 A, Konsrun F0.M. UsnatensctBo "TIpocBernienue”,
2023

METOAUYECKUE MATEPHUAJIbBI 1JIS1 YYUTEJIA

1. labyrun M. U., TkauéBa M. B., ®énoposa H. E. u 1p. Anredpa n Havasa MaTeMaTHIECKOTO
ananmza. J{unakrndeckne matepuansl. 10 kinacc. ba3oBeiii n yrinyOnéHHBINA yPOBHH

2. TkauéBa M. B., ®€noposa H. E. Anrebpa u Hayanma MaTeMaTH4YeCKOT0 aHAIIN3a. TemMaTndecKkue
tecthl. 10 kimacc. ba3oBeiii 1 yriryOn€éHHBINH ypOBHH

3. ®énopora H. E. Mzyuenue anreOpsl n Havan aHanu3a. Kaura it yaurens. 10—11 knaccsl

4. [llabynun M. U., Tkauéra M. B., ®&énoposa H. E. u ap. Anrebpa u Hagama MaTeMaTHIeCKOTO
a"anuza. unaktuueckue marepuansl. 11 kinacc. ba3oBblii n yrimyOnéHHbIN ypOBHH

5. TkauéBa M. B. AnreOpa 1 Hadasa MaremMaTHUecKoro ananu3a. Temarndeckue TecTsl. 11 xmacc.
ba3oBslii 1 yriyOnéHHbIN ypOBHU

MUD®POBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

- http://school-collection.edu.ru—kosuiexims 00pa3oBaTeIbHBIX PECYPCOB;

-InternetUrok.ru-sumaeo ypoku;

-WwWw.math-on-line.com-3annmarespbHass MATEMATUKA,
-http://www.logpres.narod.ru—npumepsl HHGOPMAITMOHHBIX TEXHOJIOTHIA;
-http://www.allmath.ru-scst maremaTuka;

-http://mathem.hl.ru—maremaruka on-line;
-http://www.exponenta.ru-oopa3oBarebHbIi MaTEMaTHYSCKHI TOPTAIL.



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://school-collection.edu.ru/

