AHHOTaUMA K padoyel mporpaMmme Mo «AJjredpa u Ha4yajaa MaTeMaTHYeCKOI o
anagm3a» 10-11 kaace

MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «Anrebpa ¥ Hayajga MaTeMaTHYECKOTO
aHanu3ay 0a30Boro ypoBHs s oOyvatouuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYJApPCTBEHHOTO OOPa30BATEIBHOTO CTAaHAApTa CPEIHEro OoOIIero
oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, NPEABIBISIEMBIX K
MaTeMaTUIeCKOMY 00pa30BaHHUIO, M TPAIUINi poccuiickoro obpa3zoBanus. Peanm3zamus
IpoTrpaMMBbl 00ECTICYNBAET OBJIAJICHUE KIFOUEBBIMU KOMIETEHIMSIMH, COCTABIISIONIUMU
OCHOBY Ui CamMOpa3BUTHUS H  HENPEpPHIBHOIO  OOpa30BaHMs, IEJIOCTHOCTH
OOMIEKYIBTYPHOTO,  JIMYHOCTHOTO W  TIO3HABATENBHOTO  Pa3BUTHS  JIMYHOCTHU
00y4Jaromuxcs.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa um Havama MaTeMaTHYECKOTO aHAIW3a» SBJSETCS OJHUM U3
Han0oJiee 3HAYMMBIX B MPOTPAMMeE CTapIel IIKOJIbI, ITOCKOJIBKY, C OJTHOH CTOPOHBI, OH
oOecreuynBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsi U3Y4EeHHsS BCEX €CTECTBEHHO-HAYYHBIX
KypCcOB, a C JAPYrodl CTOPOHBI, (POPMHUPYET JIOTHUECKOEe U aOCTPAKTHOE MBIILICHHUE
yyaliuxcsi Ha YpOBHE, HEOOXOIMMOM [IJIi OCBOGHHS KypcOB HH(OpPMATUKH,
OOIIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B paMmkax [TaHHOTO Kypca yyaliuecs
OBJIaJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKkd, KOTopas (popMyIupyer
CBOM JIOCTH)KCHHS B MaTeMaTU4YECKOH dopme.

Kypc anreOpsl u Hayal MaTeMaTHYECKOTO aHalW3a 3aKJIaJbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKHU, XUMHUU, OMOJOTHUH, TTOHUMAHHS OCHOBHBIX
TEHACHIIMI SKOHOMUKH M OOIIECTBEHHOW MKW3HU, MO3BOJISIET OPHUEHTHUPOBATHCS B
COBPEMEHHBIX MU(PPOBHIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HMCIIOIB30BATh UX
B TIOBCEJHEBHON XM3HU. B Toke Bpemsi OBiaieHHE aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMUMH  MaTEMaTUYECKUMHU KOHCTPYKUMUSMU  pa3BUBAET yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTDH YTBEPKIICHUS, UCTIOIH30BATH 0000IICHIE
U KOHKpETH3allhio, a0CTparupoBaHWE ¥ aHANOTHI0, (OPMHUPYET KpeaTHBHOE W
KpUTUYECKOE MbIIUIeHHE. B Xome u3yueHuss anreOpbl U Hadyal MaTEMaTHYE€CKOTO
aHaju3a B CTapIlel IIKOJIE y4Yallhecs MOJIYy4YaroT HOBBIM OMbBIT PELICHHS MPUKIIAIHBIX
3a/1a4, CAaMOCTOSITEJIbHOTO TTOCTPOCHHSI MAaTEMAaTUUECKUX MOJIEIEN pealibHbIX CUTYyalui
Y MHTEPIPETAlMU MMOJYUYCHHBIX PEIICHUMN, 3HAKOMATCS C MPUMEPAMU MAaTEMATHUYECKUX
3aKOHOMEPHOCTEH B TMpHUPOJIe, HAyKe U B HCKYCCTBE, C  BbIJAIOIINMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaAMHU.

Kypc oOnamaer 3HaYuTENbHBIM BOCIHUTATEIBHBIM IOTEHLHUAIOM, KOTOPBIMA
peanusyercss Kak uyepe3 yueOHbI MaTepuan, CHocoOCTBYHOIIUN (OPMHUPOBAHUIO



HAay4YHOI'O MUPOBO33PEHMs, TaK U uepe3 creuuduky ydeOHOMl JeATeIbHOCTH,
TpeOyIolEel CaMOCTOATEIbHOCTH, AKKypaTHOCTH, MPOJOJIKUTEIBHON KOHIEHTPALUU
BHMMAaHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe meTonuku 0oOy4yeHHMs anreOpe M HavajaM MaTeMaTHYeCKOro aHaiau3a
JICKUT EATEIbHOCTHBIA MPUHIUI 00 y4YeHHUS.

CtpykTypa Kypca «AnreOpa M Hadaja MaTeMaTHYECKOrO aHalIW3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOANYECKHE JUHUM: «YHCIa W BBIYUCIECHUSDY,
«DyHkuuu U rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauanma mareMaThyeckoro
aHanuza», «MHOXkecTBa M JOrMkKa». Bce OCHOBHBIE COIEpPKATEIBbHO-METOINYECKUE
JMHUY U3YYalOTCs Ha MPOTSHKEHUH ABYX JIET OOYYEeHHsI B CTapIlel 1IKOJIE, ECTECTBEHHO
JOMOJIHASL APYT Jpyra M IOCTENEHHO HACHIASCh HOBBIMM TEMAMHU M pa3JeiaMHU.
JlaHHbINA KypcC SBISETCS MHTErPATUBHBIM, MOCKOJIBKY OOBEIUHSAET B cebe coaepiKaHue
HECKOJIbKUX MAaTeMaTHYECKUX AUCIUIUIMH: anredpa, TPUTOHOMETPHS, MAaTEMAaTUYECKU I
aHanu3, Teopusi MHOXKeCTB U Jp. [1o Mepe Toro kak ydamiuecs: oBiajieBatoT Bc€ Oosee
MIUPOKMM MATEMAaTUYECKHM anmnapaTroM, y HHUX MOCIeI0BaTeIbHO (Qopmupyercs u
COBEPIIEHCTBYETCS YMEHHE CTPOUTHh MAaTeMaTUYECKYI0 MOJENIb PEATBHON CHUTYyallHH,
NPUMEHSITh 3HAHMS, TOJYyYEHHbIE B Kypce «Anredpa M Havaja MaTeMaTUYeCKOTo
aHanuzay, A PEHICHHs CaMOCTOSTEIbHO C(OPMYIMPOBAaHHOW MaTeMaTU4ecKOu
3a/1a4, a 3aTEM MHTEPIPETUPOBATH MTOTYUECHHBIA pE3yJIbTar.

CopnepxaTtenbHo-MeTOAMYECKAasd JIMHUS «Yucaa W BBIUYKCICHHS» 3aBEpIIACT
dbopMHUpOBaHUE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOEe ObLIO
HAa4aTo B OCHOBHOM IKoyie. B crapmieil mikone oco0oe BHUMaHUE YIEseTcs
(GOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOUYAIOMIUX B ce0s
UCIIOJIb30BaHUE PA3NMMYHBIX (GOPM 3aMUCH  JICUCTBUTENHLHOTO YHCTA, YMEHHUE
pPalMOHAJIBLHO BBIMIONHATH JEUCTBUS C HUMHU, AENaTh NPUKUJIKY, OLIEHUBATh PE3YyJIbTaT.
OOyuaroiuecss TMOJTy4YalOT HABBIKM MPUOMMKEHHBIX BBIYMCICHUH, BBITOJHEHUS
JNEUCTBHM ¢ 4YHWCIaMH, 3aliCaHHBIMH B CTaHAApPTHOM (opMe, UCIOIb30BaHUS
MAaTEMaTHYECKUX KOHCTAHT, OEHUBAHUS YHCIIOBBIX BBIPAKECHUN.

JIuans «YpaBHEHMST M HEPABCHCTBA» PEANU3yeTCd HA MPOTSIKEHUU BCETO
oOyyeHuss B CTapuieil MIKoJie, IIOCKOJbKY B KaXIOM pas3felie MporpaMmmbl
NPEeIyCMOTPEHO pEeUIeHHEe COOTBETCTBYIOHUIMX 3anad. OOyuaroluecss OBIAAEBAaIOT
Pa3IMYHBIMUA ~ METOAAMH  PEIIEHUs UENbIX, PAaUUOHAIBHBIX, HWPPAUUOHAIbHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMUIECKUX U TPUTOHOMETPUUECKIX YPABHCHHM, HEPABEHCTB H
ux cuctem. [lomydeHHBIE YMEHHS WCTOJB3YIOTCS TPH HUCCIENOBAaHUM (PYHKIUH C
MIOMOIIBK IPOU3BOAHOM, PELNICHHM NPUKIAJHBIX 3a4ad M 3aJa4 HAa HAXO0XICHUE
HAauOOJBITNX W HAUMEHBINUX 3HaueHWW (yHkmuu. J[aHHas comep)KaTelbHas JIMHUS
BKJIIOYAET B ceOsl Takke (POpMHUPOBAHME YMEHHI BBINOIHATH Pacdy€Thl MO (popMymnam,
npeoOpa3oBaHus 1ENbIX, PAllMOHANBHBIX, UPPAUOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIpaXKEHUMN, a TAKXKE BBIPAKECHHUH, COAEpXKalllMX CTeneHu u yorapudmel. braronaps



U3YYCHUIO anreOpanueckoro Marepuaja MPOUCXOAWT JajbHEiliee pa3BUTHE
AITOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIIICHUS YYaluXxcs, (OPMHPYIOTCS HaBBIKH
JIEAYKTUBHBIX PACCYXKICHUH, pabOThl C CHUMBOJBHBIMH (OpMaMHu, MPEACTABICHHSI
3aKOHOMEpPHOCTE M 3aBUCUMOCTEH B BHJAE pABEHCTB W HEpaBeHCTB. Anrelpa
npemnaraeT 3QPEKTUBHBIE WHCTPYMEHTHI IS PEIICHHS MPAKTHYECKUX U €CTECTBEHHO-
HAyYHBIX 3a/1a4, HATJISTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

ConepxarenpbHO-MeTOAMYECKass  JUHUS «DyHKIMM ©  TpaduKH»  TECHO
MeperuIeTaeTCs C JAPYTMMH JHMHHUSAMHU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 3a1aéT
MOCJIeIOBATEIFHOCTh HM3y4UeHHUsl MaTepuana. V3yueHue CTemeHHOH, MoKa3aTeIbHOMH,
JOorapu(MUYECKOH M TPUTOHOMETPUYECKUX (QYHKIUNA, WX CBOHCTB HM TpaduKOB,
UCIIOJIb30BaHWe (DYHKIUH IS pEIICHHs 3a7ad W3 JPYTUX YYeOHBIX MPEIMETOB U
peaNbHOMN JKM3HU TECHO CBSA3aHO KaK ¢ MAaTEMAaTUYECKUM aHAIHM30M, TaK U C PEHICHHEM
yYpaBHCHHMH W HEepaBeHCTB. [Ipu 3TOM OOJIbIIIOC BHUMAHHE yneseTcs (GOPMHPOBAHUIO
YMCHHS BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTH MEXKIY pPa3IUYHBIMA BEIUYHMHAMM,
UCCIICIOBATh TOJIYYCHHBIC (QYHKIMH, CTPOUTh HX Tpaduku. Martepuan 3Tok
coJiepKaTelIbHON JIMHWM HAICJICH Ha Pa3BUTHE YMCHHH M HAaBBIKOB, IO3BOJISIIOITUX
BBIP@)KaTh 3aBHCHUMOCTH MEXIYy BEIUYMHAMU B Pa3IMYHON (GopMe: aHATUTHYECCKOM,
rpaduyeckoii u coBecHO. Ero m3yueHue crocoOCTBYET pa3BUTHIO AJITOPUTMHUYECKOTO
MBIIIUICHHUSI, CIOCOOHOCTH K O0OOIICHUIO U KOHKPETH3AINH, UCITOJIb30BAHUIO aHATIOTHIA.

ConmepxarenpHast nuHHS «Hawama wmaremaTtndyeckoro aHamm3ay TO3BOJISET
CYIIECTBEHHO pACIIUPHUTh KPYI KaK MaTeMaTH4eCKHX, TaK W TPUKIAJHBIX 3a/]ad,
JOCTYIHBIX OOYYarOIIUMCS, Yy KOTOPBIX TOSBISETCS BO3MOXKHOCTH HCCIEAOBATH H
CTpOUTh Tpauku (GyHKIHM, ONMpeneNsaTh UX HAuOOJbIIMEe W HAaUMEHBIIHNE 3HAYCHHS,
BBIUUCIIATH IDIomaan (Guryp U OOBEMBI TeN, HAXOAUTh CKOPOCTH H YCKOPEHUS
nporieccoB. JlaHHas cojaep)karenpHas JIMHUS OTKPBHIBAET HOBBIC BO3MOXHOCTH
MIOCTPOSHUSI MAaTEeMAaTHYECKUX MOJICIICH peabHBIX CUTYAIlHid, HAX0XICHUS HAWTYYIIETO
pelieHusT B TPHUKJIAIHBIX, B TOM YHCJIE COIMAILHO-DKOHOMHUYECKHUX, 3ajadax.
3HaKOMCTBO C OCHOBAMHM MAaTE€MaTUYECKOTO aHaju3a CIOCOOCTBYET pa3BUTHIO
abCTpakTHOTO, (HOPMAIBHO-JIOTHYECKOTO W KPEATUBHOTO MBIILIECHUS, (HOPMUPOBAHUIO
YMEHUN pacmo3HaBaTh MPOSBICHHUS 3aKOHOB MAaTEMaTUKH B HAyKe, TEXHHUKE U
uckycctBe. O0ydaromuecs y3HAIOT O BBIIAIOMINXCS pe3yIbTaTaX, MOJTYYEHHBIX B XOE
pPa3BHUTHs MaTEeMaTHKU KaK HAyKH, U UX aBTOPaXx.

ConepkatenpbHO-MeTOANYECKass JuHUS «MHOXECTBA M JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTaM TEOpUn MHOKECTB. TeopeTnko-MHOKECTBEHHBIC
MPE/ICTABIICHNUS TPOHU3BIBAIOT BECh KypC NIKOJIBHOW MAaTeMAaTHKU M TPEejiararoT
HanOoJiee YHHMBEPCANBHBIN S3bIK, OOBEIWHSIONMNNA BCE pa3feibl MaTEMaTUKH M e
MIPWIOKCHHUH, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMATUUYECKUE TUCIUTUITMHBI B €IMHOE TIEIIOE.
[ToaToMy BaXHO 1aThb  BO3MOXKHOCTh  IIKOJBHHKY  TOHUMAaTh  TEOPETHKO-



MHOKECTBEHHBIN A3bIK COBPEMEHHOW MAaTE€MAaTUKU U UCTHOJIb30BATh €r0 JIJIsl BEIPAXKECHUS
CBOHMX MBICJICH.

B kypce «Anrebpa u Havyaia MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMaTHUYECKOT'O0 MOJACIUPOBAHUS, KOTOpbIE TMpHU3BaHbl CHOPMUPOBATH
HaBBIKU TMOCTPOCHUSI MOJEJNEH PEajJbHbIX CUTYallMil, UCCIEAOBAHUS ATUX MOJENIEH C
MOMOIIIBIO  amnmapara anreOppl W MaTeMaTHYEeCKOTOo aHalv3a W HUHTEpIpeTaluu
MOJYYEHHBIX pe3yJlbTaTOB. Takue 3aJaHus BIUIETEHbl B KaXIbld M3 pas3ieiaoB
MPOrpamMMBbl, MOCKOJBKY BECh MaTepHal Kypca IHUPOKO HCMOJb3YETCS I PEUICHUS
NPUKIAAHBIX 3afay. llpu pemeHun peanbHbIX MPAKTUYECKUX 3a7ad  ydalluecs
pPa3BUBAIOT HaO0II0IaTCIBHOCTD, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJIB30BaTh AHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATh
npoOaeMy. JlesTenbHOCTh M0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3a]a4
OpraHuM3yeTcsi B TIpollecCe U3Yy4YeHUs BceX TeM Kypca «Anrebpa u Hayana
MaTEMaTHYECKOT0 aHAJIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueGHOM miaHe Ha M3ydeHHe Kypca aareOpbl U Hadajl MaTeMaTHYECKOro aHajau3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Heaento B 10 kimacce u 3 vaca B Hegeno B 11
KJlacce, BCEero 3a JiBa rojia ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansibie yucna. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, IMPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  apodu.  Apudmerndeckue  omnepamuum  c
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
Ipo0eit U MPOLEHTOB I PelleHUs MPUKIaJAHbIX 3aJlady U3 Pa3IudyHbIX OTpaciien
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanpHblE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYUCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue mnomxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JJISI PEUIEHUs MPAKTHYECKUX 3aJad U IPEACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cremenu. [ledictBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTETICHH.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pEIIEHUE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Peuienue nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHH M HEPABEHCTB K PEIICHUIO MATEMAaTHUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHUs 1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymm ¢yHKImu.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (yHKIMsI C HATypalibHBIM U 1I€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYXKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKIUH YKCIIOBOTO apryMEHTA.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbLHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reoMeTpuuecKas nporpeccuu. beckoneuHo yObIBaromias
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBArOIIEH reoMeTpU4YecKon
nporpeccun. @opmyna CIOXKHBIX NMPOLEHTOB. Mcnonb30BaHWE TPOrPECCUU A
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, OmNepaluu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisi OINMCAaHUs PeallbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJACPKAIMMUX CTETIEHH C PalMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[lokazarenbHblE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 3a/lad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jInuHbIX 00JlacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyHkinuu. [IpomMexyTkMm  MOHOTOHHOCTH
bynkuun. MakcuMyMbl U MUHUMYMbl (QyHkuuu. HaumOonbliee W HamMmeHbliee
3HaueHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapudmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpagukoB QyHKUUHN Uil pELICHUs YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanass  ¢ynkuuu. ['eomerpuueckuil ©U  (QU3UYECKUH  CMBICH
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHue mMpoU3BOJAHON K UCCiIeN0BaHMIO (YHKIMA HA MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxaeHne HauOoblero 1 HauMEHbIIET0 3HaUeHUs! PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi uian rpaduKoM.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (uU3NUECKUN CMBIC]I. Bpruuciaenue
uHTerpana mno popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOTO TIpeaMeTa «MaTeMaTruKay TOJDKHO 00€CTIeunBaTh TOCTHKCHHE
Ha YPOBHE CpEeHET0 O0IIero 00pa3oBaHusl CIEAYIONIUX JTUYHOCTHBIX, METAIIPEAMETHBIX
Y TIPEIMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTaTOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  PE3ydbTaThl  OCBOGHMSI  MPOrpaMMbl  y4eOHOro  mpeaMera
«MatemaTuka XapakTepHU3yITCs:

I'paxxnaHckoe BOCIIMTaHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOM TO3UIIMU OOYYaIOIIETocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUMCKOTO OOIIECTBA, MPEJCTABICHUEM O MaTEeMaTUYECKUX
OCHOBaxX (hyHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYP, SBICHHUM, MPOLEAYpP TPakTaHCKOTO
oOmiecTBa (BBIOOpHI, ONMPOCHl W TIP.), YMEHUEM B3aUMOJEHCTBOBATh C COIMAIBHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

[TarpuoTnyeckoe BocmuTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUMCKON TPaKJIaHCKONW WJACHTUYHOCTH, YBAXKCHHS K
OPOLIJIOMY W HACTOSIIEMY POCCUHCKOW MaTeMaTHUKH, LEHHOCTHBIM OTHOUIEHHUEM K
NOCTH)KEHUSIM POCCHICKHX MaTEMAaTUKOB M POCCHICKONW MaTEMaTUYeCKOW NIKOJbI, K
UCIIOJIb30BAHUIO ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAHHMEM JyXOBHBIX IEHHOCTEH POCCHICKOTO Hapoaa; c(HopMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOrO TIOBEAECHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JIOCTUKEHUI HAyKU U JAESTEIbHOCTHIO YUYEHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYHBOTO OYIyIIETO.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKJIIOYas JCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEIICHHH, PACCYXICHUH; BOCHPHUHUMYHBOCTHIO K
MaTeMaTU4YEeCKUM ACTIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTHIO YMEHHSI TMPUMEHITh MAaTeMAaTUYECKHE 3HAHUA B MHTEpPECax
30pOBOr0 W Oe3omacHOro oOpas3a »KW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO  (30pOBOE TUTaHHE, COANIAHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA,
peryisipHasi puznueckasi akTUBHOCTB); (PU3UIECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHITHIX
CHIOPTUBHO-03JJ0POBUTEIILHON JIESITEIIbHOCTBIO.

TpynoBoe BoCIUTaHHUE:

TOTOBHOCTBIO K TpPYJy, OCO3HAaHUEM I[EHHOCTU TPYIOJIO0Us; HUHTEPECOM K
pa3uyHbIM cepam npoPecCUuOHaTbHON EeATeIbHOCTH, CBI3aHHBIM C MATEMATUKOU U €&
MPUIOKEHUSIMUA, YMEHUEM COBEpIlaTh OCO3HAHHBIA BHIOOp Oyayiied mnpodeccuu u



peanu3oBbIBaTh COOCTBEHHBIC >KW3HEHHBIEC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTeMaTU4eCcKOMy OOpa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSIKEHUU BCEUM KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUYECKUX 3a]]a4 MAaTEMaTHUUE€CKOMN
HaIpaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO ~ JKOJOTUYECKOM  KYJIbTYphbl, IOHMMAaHUEM  BJIMSHUSA
COIMATLHO-2KOHOMUYECKHUX TIPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COIMATILHOM CPEJIbI,
OCO3HAHHWEM TJIO0AJBLHOTO XapakTepa »JKOJOTMYECKUX MpoOJeM; OpUEHTalMel Ha
NPUMEHEHHE MaTeMaTUYeCKUX 3HAHUU JUIs PEIICHHs 3ajad B O0JaCTU OKpYKalolleu
Cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIGHKH HX BO3MOXHBIX TOCIEACTBUN st
OKpY’KaroIen cpeibl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO ~ MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, MMOHUMAaHHUEM MaTEeMaTUYECKOM
HayKd Kak cepbl 4eIOBEUECKON NeATeIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JIJIsI
pPa3BUTHSA [MBWUIM3AIMHU; OBJAJCHUEM SI3BIKOM MATEeMaTHKH ¢ MaTeMaTHUYeCKON
KyJIbTypOl KaK CPEJCTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIATH MPOCKTHYIO U
UCCJIE0BATEIBCKYIO ICATEIbHOCTh HHIUBUAYALHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHble pe3yJibTaThl OCBOCHHS IpOrpaMMbl y4eOHOro mpeaMera
«MareMaTukay XapakTepU3YIOTCS OBJAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU
0elCmeUsIMY, YHUBEPCATbHbIMU KOMMYHUKAMUBHLIMU OeliCMBUAMU, VHUBEPCATbHbIMU
DpecyIAmuBHbIMU OeUCMBUIMU.

1) Vhusepcanvnvie noznasamenvhwvle Oeiicmeus, oOecneuusaronm Gopmuposanue
0a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarwuxcsa (0c6oeHue Memooo8 NO3ZHAHUSA
OKpYIHCaAtOwe20 Mupa,; NpuMeHeHue 102u4ecKux, UcCcile008amebCKux onepayull, ymerui
pabomams ¢ unghopmayuet).

ba3oBble lornueckue NeNCTBUSA:

e BBIBIATh W XapaKTEPU30BaTh CYIICCTBEHHbIE MPU3HAKH MaTeMAaTHYECKHUX
OOBEKTOB, TIOHSATHH, OTHONICHWH MEXIy MOHATUSAMU;, (HOPMYyIUPOBATH
OTIpEJICIICHHSI TIOHSTHUH; yCTaHABINBAThH CyIIIECTBCHHBIN MPU3HAK
KIaccu(UKaIMi, OCHOBAHHWS [JIi OOOOIIEHUS W CpaBHEHHS, KpPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIPUHUMATH, dbopMynrpoBaTh u peoOpa3oBHIBAThH CYXKJICHUS
YTBEPIANUTEIbHBIC M OTPHUIIATCIBHBIC, €IMHUYHBIC, YaCTHBIC M OOIIHE; YCIOBHBIC;

e BBIABIATh MaTEeMATHUECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U U MPOTUBOPEUHUS B
dakTax, MaHHBIX, HAOJTIOJCHUSX W YTBEPXKICHUSX, MpemaraTh KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;



JenaTh BBIBOJBI C HCIHOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

MPOBOJUTh CAMOCTOSATENIBHO JOKAa3aTeJbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUU
(mpsiMbIE U OT MPOTUBHOTO), BBICTPAUBaTh apryMEHTALUIO, TPUBOJUTH MPUMEPHI
U KOHTPIIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BbIOMpATh Cr1oco0 penieHus yueOHoM 3a7auM (CpaBHUBATh HECKOJIbKO BApUAHTOB
pelieHus, BbIOMpaTh HauOosee MOAXOASIIMI C Yy4ETOM CaMOCTOSITENbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrie HCCIICAOBATCIIBCKUC JICUCTBUSL:

UCIIOJIB30BATh BOINPOCHI KakK HMCCIEAOBATEIbCKUM HWHCTPYMEHT IIO3HAHUSA,
dopMynupoBaTh  BOMPOCHL,  (UKCHpPYIOIIME MPOTHBOpEUYUE, Mpodiemy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (POPMHPOBATH TMIIOTE3Y, apIyMEHTHUPOBATH
CBOIO MMO3ULNIO, MHEHUE;

IPOBOJIUTh CAMOCTOSITEBHO CIIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEIOBAHUE 1O
YCTaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4YecKOTo OO0BbEeKTa, SIBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLIECCAMU;
CaMOCTOATENbHO (OPMYyIUpOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTam
NPOBENEHHOTO  HAOJIOJEHUS, HWCCJIEAOBaHUS, OIIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 000OIIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHUE TMPOIECCa, a TaKKE BBIIBUTAThH
IPEATIONIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIIOBHUSAX.

Paborta ¢ nndopmanmeii:

2)

BBISIBIIATH JeHUIIUTHl MHPOPMAIUH, AaHHBIX, HEOOXOIWMBIX MJII OTBETa Ha
BOIIPOC U JJIS PEIICHUS 3a]1a4H;
BBIOMPAaTh MHPOPMAIMIO W3 HCTOYHHKOB DPA3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh W MHTEPIPETHPOBATh MH(DOPMAIHMIO PA3THYHBIX BUIOB U
dbopm npeacTaBICHUS;
CTPYKTYpHpOBaTh HWHGOPMAINIO, TPEACTaBIATh €€ B pa3NuyHBIX (HopMax,
WLUTIOCTPUPOBATH TPadUUECKU;
OIICHUBATh HANIEKHOCTH MH(DOPMAIIUU IO CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvnvie KOMMYHUKAmMueHole Oeticmausl, obecneuusaiom

chopMUPOBAHHOCMb COYUATBHBIX HABLIKOE 00YUAIOUJUXCAL.
OOmenue:

BOCIIPUHUMATh U (POPMYJTUPOBATH CYKJIECHHUS B COOTBETCTBUM C YCJIOBHUSIMH U
HEeIsIMA OONIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOK TOUKY 3pPEHUS B
YCTHBIX U MUCBMEHHBIX TEKCTAX, JAaBaTh MOACHEHHUS IO XOAY PEUICHUS 3aJa4H,
KOMMEHTHUPOBATh MOJIYYCHHBIN PE3YJIbTAT;



B XOA€ OOCYXXIEHUsl 3aJaBaTh BOMNPOCHI MO CYHIECTBY OOCYKIAae€MOMl TEMBI,
npoOJeMbl, pelaeMoil 3ajayu, BBICKA3bIBaTh WJEH, HAlEJICHHBbIE Ha MOMCK
pELICHMS]; COMOCTABISATh CBOU CYXKIEHUS C CYXACHHUSIMHU JIPYTUX YYaCTHHKOB
auanora, oOHapyXuBaTh pa3Uyue U CXOJICTBO MO3ULIMI; B KOPPEKTHOU popme
(bopMynHpoOBaTh Pa3HOTIIACHUS, CBOM BO3PAKEHUS;

NOPEJCTAaBIATh PE3yJabTaThl PEIICHUS 3aJadyH, HKCIEPUMEHTA, HCCIEIOBAHMS,
IPOEKTa; CaMOCTOSATEIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4ETOM 3ajay
pe3eHTalMi 1 OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHHUYECTBO:

NOHMMAaTh W HCIMOJb30BAaTh MPEUMYIIECTBA KOMAaHAHOW WM WHAUBUAYaJTbHON
paboThl TpH pemeHud Y4eOHbIX 3ajlay; MNPUHUMATh 1Edb COBMECTHOMU
JeSTENbHOCTH, TIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboOThl, pacnpenesTh
BUJBl paboT, JOroBapuBaThcs, OOCYXAaTh NpOLECC M PE3yJIbTaT padoOThI;
0000111aTh MHEHHUSI HECKOJIBKHMX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYyXIeHHUS, OOMEH MHEHUH,
«MO3TOBbI€ HITYPMBI» U HHBIE); BBIMOJHATH CBOK YacTh pabOThl H
KOOPJMHUPOBATH CBOM JCHCTBUS C JAPYTMMH WIEHAMU KOMAaHbI; OLEHUBATH
Ka4eCcTBO CBOETO BKJIaJa B OOIIMN MPOLYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

3) Vuueepcanvnvie pezyniamuenvie Oeticmeus, obecneuusarom @Gopmuposanue

CMbBICI08bLX YCNMAHOBOK U IHCUSHEHHBIX HABLIKOG JTUYHOCMU.
C&MOOpFaHI/ISaHI/Iﬂ .

COCTaBIIATh IIJIaH, QJITOPUTM pEIICHHs 3a/ladd, BbIOMpATh CHOCOO pEIICHUs C

y4€TOM HMEIOIIMNXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh WU

KOPPEKTHPOBATh BAPUAHTHI pEHICHUN C Y4ETOM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb:

BJIAJICTh HaBBIKAMH IMO3HABATEIBHOU pedIeKCHUU KaK OCO3HAHHUS COBEPIIAEMBIX
NEWCTBUM M MBICITUTEIBHBIX MPOIECCOB, MX PE3YyJIbTAaTOB; BIAJACTh CIIOCOOAMU
CaMOITPOBEPKH,  CAaMOKOHTpOJIA  Mporecca ¢W  pe3yjbTraTta  pEeuICHUs
MaTeMaTHYECKOM 3a7a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTb NPU PEUICHUU 3aJayH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YyJbTaTa IIEJM U YCIOBHUSM, OOBSICHITH MPUYUHBI
TOCTHKEHHUS WM HEJOCTH)KEHHUS PE3yJIbTaTOB JCSITEIbHOCTH, HAXOJUTh
omwuOKYy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATbBI



OcBoenue y4eOHOTO Kypca «AnreOpa M Hadajda MaTEeMaTHYECKOTO aHAIM3a» Ha
YPOBHE CPEHETO 00IIeT0 00pa30oBaHUsl JOIKHO 00€CTIEUNBATh TOCTUKEHUE CIETYIOMNX
MIPEIMETHBIX 00Pa30BaTEIIBHBIX PE3yIbTATOB:

10 KVIACC

Yuciia ¥ BIYUCTCHUSA

OnepupoBaTh  MOHATUSMH:  pAllMOHATBHOE W JEUCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAS U IECATUYHAsST TPOOb, MPOIEHTHI.

BoinonusaTe apudmernueckue omnepanuu ¢ paldoHaIbHBIMUA U JEeWCTBUTEIbLHBIMU
YUCJIaMHU.

BoinonusaTh npubavKEHHBIC BRIUUCICHUSI, UCTIONIB3YS MPaBWIA OKPYTJICHUS, eIaTh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BHIYHUCICHUM.

OnepupoBaTh MOHSATHUSAMU: CTENIEHb C IIEJIBIM TOKa3aTeleM; CTaHaapTHas dopma
3alUCH  JICCTBUTEJIBHOTO YHWCJA, KOPEHb HATYpaJbHOM CTEMEHHW; MCIOJIb30BaTh
MOAXOAANIYI0 (DOPMY 3aMUCH JEHCTBUTEIBHBIX YHUCEI JJIs PEIICHUS MPAKTUYSCKUX 3a1ad
U TIPEICTaBJICHUS IaHHBIX.

OnepupoBaTh MOHATHUSIMH: CHUHYC, KOCHUHYC M TAaHT€HC IPOHM3BOJBHOTO YIJIa;
UCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOIO yrIJia 4Yepe3 OOpaTHbIE TPUTOHOMETPUYECKUE
byHKIIH.

YpaBHeHUs 1 HEPABEHCTBA

OnepupoBaTh TOHATUSMH: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJOE,
palMOHAJIbHOE, HWPPALMOHAIBHOE YpPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHUE;

BreimonHaTh TipeoOpa3oBaHUsST TPUTOHOMETPUYECKUX BBIPAKEHWH U peniaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BreimonHaTe  mpeoOpa3oBaHUs  IIENBIX, PAMOHAIBHBIX H  UPPALUOHATBHBIX
BBIpQ)KEHUU M pElIaTh OCHOBHBIE THUIIBI IEJBIX, PALMOHAIBHBIX M HPpPAlMOHATBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS M HEPABEHCTBA [JIsi PEIICHUS MAaTeMAaTHYECKUX 3a1ad U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEN HAYKU U PEaTbHOM KU3HHU.

MopgenupoBarh peajibHble CUTyallUd Ha S3bIKE aareOpbl, COCTABISATH BbIPaKEHUS,
YpaBHEHHUsI, HEPABEHCTBA MO YCIOBHUIO 3aJadyM, UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM armmapara anreOpsl.

DYyHKUNH U TPaPUKH

OnepupoBaTh TOHATUSMHU: (YHKIOHS, CMOcOoObl 3amaHus (GYHKIWAHA, OO0JacTh
OMpeNIeNICHUs] 1 MHOXKECTBO 3HaUeHUM (QyHKIUU, rpaduK (QYHKIIUU, B3AUMHO OOpaTHBIE
byHKIMIH.

OnepupoBaTh MOHATUSAMU: YETHOCTb U HEUETHOCTh (PYHKUMH, HYIU (DYHKIUU,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.



Hcnonb3oBaTh rpaduku GyHKUUNA 715 pelICHUs] ypaBHEHUIA.

Crpoutrb W uwurtaTth TpaduUKd JTUHEHHOM (QPYHKUUHU, KBaApPATHUYHON (PyHKIUH,
CTENEHHOW (DYHKITUU C 1IEJIBIM [TOKa3aTeNIEM.

Hcnonb3oBaTh rpa@uku QyHKIUN IS UCCIEIOBaHUS MPOLECCOB U 3aBUCUMOCTEMN
IpU PElIeHUH 3aJay U3 APYruX Y4YeOHBIX MPEAMETOB W pPEeajbHOM KU3HU; BBIPAXKATH
(dopMyamMu 3aBUCUMOCTH MEXAY BETUUMHAMMU.

Hauyana maTeMaTH4ecKoOro aHajau3a

OnepupoBaTh  MOHATUSIMU:  [OCJIEAOBATENBHOCTh,  apudmeTuyeckas U
reoMeTpUYecKasi IPOrPECCHH.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBAIOIIasi TeOMETpUYEcKas Mporpeccus,
cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUYECKOM MPOTrPECCuu.

3a/1aBath MOCJIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCAEAOBATENBHOCTEH M MPOTPECCUU ISl pelIeHUs
peanbHbIX 3aj1a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEpAlUU HaJ MHOKECTBAMH.

Hcnonb3oBaTh TEOPETUKO-MHOMKECTBEHHBIN ammapar i ONUCAaHUS pealbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEILIEHUH 3aJa4d U3 IPYIuX YUYEOHBIX IIPEIMETOB.

OmnepupoBaTh NOHATUAMMU: ONPEJEIEHNE, TEOPEMA, CIEACTBUE, T0KA3ATEILCTBO.

11 KIJACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATHUSIMU: HATypaJbHOE, LIEJIO€ YMCIIO; UCIOIb30BaTh MPHU3HAKU
JETUMOCTH LEJbIX YHUCEN, Pa30oKEHUE YHClia HAa MPOCThIE MHOXKUTENU JJIA PEIICHUs
3a/1ad.

OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSIMH: JOTapudM 4YHCIA, JECATUYHBIE W HATypaJIbHbBIE
norapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsTh CBOWCTBA CTEMEHHW IS NPEeoOpa3oBaHUsS BBIPAKCHH, OMEPHUPOBATH
MOHATUSIMM: TI0KA3aTEJIbHOE YPAaBHEHHE M HEPABEHCTBO; pPEIIATh OCHOBHBIE THIIbI
[MOKA3aTEJNbHBIX YPABHEHUM U HEPABEHCTB.

BoinonusaTs npeoOpa3oBaHusi BRIPAXKEHUH, COAEPXKAIIKMX JIOTapu(PMBbI; ONIEPUPOBATH
MOHATUSAMU: JOTapU(MHUUECKOE YpPaBHEHHUE W HEPABEHCTBO; PEMIaTh OCHOBHBIC THIIBI
norapuMUYECKUX YPABHCHUIN U HEPABEHCTB.

Haxonuts penienns npocTennX TPUroHOMETPUIECKHX HEPABEHCTB.

OnepupoBaTh TMOHATUSMHU: CHCTEMA JIMHEHMHBIX YPAaBHEHHU UM €€ pEIICHUE;
WCIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHHS ITPAKTUYECKUX 3a/1a4.



Haxonute pemeHus nDpPOCTEHIIUX CUCTEM U COBOKYIIHOCTEM palMOHAJIBHBIX
YpPaBHEHUU U HEPABEHCTB.

MopenupoBarh peanbHble CUTYallMM Ha SI3bIKE alreOpbl, COCTABISTh BhIPAXKEHUS,
YpaBHEHUsI, HEPABEHCTBA U CHUCTEMBI 110 YCIOBHUIO 3aJayd, UCCIIEAOBATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHUEM arrapara ajareopsl.

DYyHKIUHA U TPaPUKHU

OnepupoBaTh MOHATUSAMU: NEepUOANYECKas QYHKUHUSA, IPOMEKYTKH MOHOTOHHOCTH
(YHKIMU, TOYKM OHKCTpeMyma (YHKIMH, HauWOOJblIIee W HauMEHbIIee 3HAYCHUS
(YHKIMKM HA TPOMEXKYTKE; MCIOJb30BaTh UX JUIsl MCCIEAOBaHMS (DYHKIIMH, 3alaHHON
rpaduxom.

OnepupoBaTh NOHATUSMU: TpaduKd TOKA3aTENbHOM, JorapupMUUecKod u
TPUTOHOMETPUYECKUX (PYHKIUI; H300pakaTb MX HA KOOPAMHATHOM IUIOCKOCTH U
UCITIOJIB30BATh I PEILICHNS] YDABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHOM TIOCKOCTH TpadUKH JIMHEWHBIX YpaBHEHUH U
UCITIOJIB30BATh UX JIJI PELIEHUS] CUCTEMBI JIMHEMHBIX YPABHEHHI.

Hcnonb3oBaTh rpa@uku QyHKIUN IS MCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEMN
U3 IPYTUX Y4€OHBIX TUCHHUILIUH.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh TMOHSATUSMU: HENpepbiBHAs (GYHKUHMSA;, MPOU3BOJAHAS (DYHKIINH,
UCIIOJIb30BaTh T€OMETPUYECKUUA M (PU3UYECKHH CMBICI TMPOU3BOJHON I pelieHus
3a7ay.

HaxomuTe mnpou3BOAHBIE JJIEMEHTAPHBIX (YHKIUI, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, TPOU3BEJCHUS, YACTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOJIHYIO JUIsl MCClIeOBaHUA (DYHKIIMM HA MOHOTOHHOCTb U
HKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIENOBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp3oBaTh MNPOU3BOAHYHK) JUIS HAXOXKACHUS HAWIy4yllero pEUICHHUs B
IPUKIIAJHBIX, B TOM YUCJIE COUMAIBHO-DKOHOMUYECKHUX, 3a7a4ax.

OmnepupoBaTh MOHATUIMU: IEPBOOOPA3HAsI U UHTErpal; IOHUMATh T€OMETPUUECKUI
U GU3NYECKUI CMBICI UHTETpaa.

Haxonuth mnepBooOpa3Hble 3JIEMEHTAapHbIX (DYHKIMHA; BBIYUCIATH HWHTETpa I10
dbopmyne Hprorona—Jleiiouua.

Pemate npukmagHele 3agadd, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOTO H
¢u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoaunuyectBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrpoabubie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero
padoThI padoThI
MHOk€eCcTBa pallHOHAIBHBIX U
1 JNENUCTBUTENBHBIX YHCET. 14 1 11
PannonanbHble ypaBHEHUS U
HEpaBEHCTBa
9 ®ynkuuu u rpaduku. CreneHs ¢ 6 0 15
LeJIBIM TIOKa3aTesIeM
Apudmernueckuit KOpeHb N—oi
3 crenienn. VppannoHaibHbIC 18 1 13
YpaBHEHHUS U HEPABEHCTBA
Dopmybl
4 TpUroHOMeTpHuH. TpUroHOMEeTpUYECKUe 22 1 15
ypaBHEHHUS
5 [ToceoBaTeTLHOCTH U IIPOTPECCHH 5 0 3.5
5 [ToBTOpEHwUE, O606H1€HI:IG, 3 1 1
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 68 4 45
I[TPOI'PAMME




11 KJIACC

KoandecTBO 9acoB

Ne HanMeHoBaHMe pa3je/ioB U TeM
Konrpoabublie | IIpakTuyeckue
n/n NPOrpaMMblI Bcero
padoThI padoThI
Crenenb ¢ palluOHAIbHBIM
1 nokaszarenem. [lokazarenpHas 12 1 8
¢ynkuus. [lokazarenbHble
YPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12 0 8.5
HEpaBEHCTBa
Tpuronomerpruyeckue GyHKIUU U
3 ux rpaduku. TpuroHomeTpuyecKue 9 1 6
HEpaBEeHCTBa
4 HpOI/ISBO)IHafI. [Ipumenenne 24 1 16.5
MIPOU3BOIHOM
5 WuTerpan u ero npuMeHeHus 9 7
6 Cucrembl ypaBHEHUN 12 8
7 HarypanbsHble u 11e1p1e yncia 6 5
3 [ToBTOpEHwUE, O606H1€HI:IG, 18 5 14
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 73

I[TPOTPAMME







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

* Matemaruka: anrebpa v Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUSI.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 kmaccsl/ Anumos 111 A.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AkiimoHepHO€e 00IIeCTBO

«M3parenscTBO «IIpocBenieHne

METOINYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

1. Maremaruka: anredpa U Hauajga MaTeMaTHYECKOTO aHalln3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10 kinacce/ Konsrun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimonepHoe o0I11eCTBO
«3natensctBo «IIpocsemenuey, 2023

2. CamocTosTeNbHBIE 1 KOHTPOJIbHBIC paOOTHI IO aJire0pe U Hadaiam
ananusa s 10-11 kimacca. — 4-e uza. uctp. — M. :Mnekca, - 2010

3. JlumakTudeckre MaTepualbl Mo aredpe u Hadanam aHanusa ais 10-11
kinacca/ b. M. Nanes, C. M. Caaksn, C. U. llIBapuioypa. — 8-¢ uza. — M.

IIpocsemenue, 2010



