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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yuebHOTO Kypca «Airedpa v Havyajga MaTeMaTHYeCKOTro aHaji3a» 6a30BOTO
ypoBHs it obyuatoruxes 10 —11 kmaccoB pazpaborana Ha ocHOBe DeepaibHOTO TOCYIaPCTBEHHOTO
00pa30BaTEeNLHOTO CTaHJApTa CpenHero odmero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUN, NPEIBABIAEMBIX K MaTeMAaTHYeCKOMY OOpa30BaHUIO, W TPAJAULIUNA POCCHUKCKOTO
oOpazoBanus. Peanm3zamusi mporpamMmbl OOSCIICUMBAET OBJAQJICHUE KITFOYEBBIMU KOMIICTCHIIUSMH,
COCTaBIIIONIUMH OCHOBY JUIS CaMOpPa3BUTHS HM HEMPEPHIBHOTO OO0pa30BaHUs, IICJIOCTHOCTh
OOIIEKYIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO PAa3BUTHS TUMIHOCTH 00YJaIOIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTHYECKOTO aHAIIM3a» SIBJISETCS OJHUM U3 Hanbojee 3HaYUMBbIX
B IIpOrpaMMe CTapiieil MKOJIbI, TOCKOJBKY, C OJHOW CTOPOHBI, OH 00CCIICYNBACT WHCTPyMEHTAIBHYIO
0a3y I U3y9YCHHSI BCEX €CTECTBCHHO-HAYYHBIX KYPCOB, a C IPYTrO¥ CTOPOHBI, (POPMHPYET JIOTUIECKOe
1 a0CTpaKTHOE MBIIUICHUE yJIaIIUXCsl Ha YPOBHE, HEOOXO0IUMOM JIJISl OCBOCHUSI KYpCOB MH(DOPMATHKH,
oOIIeCTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B paMkax TaHHOTO Kypca yd4aliuecsi OBJIAJICBAOT
VHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (OPMYIUPYET CBOM JOCTIKEHUS B
MaTreMaTHudeckou gopme.

Kypc anreOpbl W Hayam MaTeMaTHYECKOTO aHAIHM3a 3aKIaJbIBAa€T OCHOBY [UIS YCHEIIHOTO
OBJIQJICHUS 3aKOHAMH (DH3UKH, XMMHUH, OHMOJIOTHUH, MOHUMAHHS OCHOBHBIX TECHJICHIIMA SKOHOMHKH U
OOIIECTBEHHON JKU3HH, TO3BOJIIET OPUCHTHPOBATHCS B COBPEMEHHBIX IMH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIIOJIb30BaTh WX B TIOBCEHEBHOW JKM3HH. B TOXXe Bpems OBIaJCHUE
aOCTPaKTHBIMH M JIOTHYECKH CTPOTUMH MaTeMaTHYCCKUMHU KOHCTPYKIMSIMH pa3BUBAaeT YMCHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh UCTUHHOCTh YTBEPXKACHUS, MCIOJIb30BaTh 000011IeHNE U
KOHKpETH3allMI0, a0CTparupoBaHUe U aHAIOTHI0, POPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIJICHHE.
B xonme wm3ydyenus anreOpsl MU Hadajl MaTeMaTHYECKOTO aHaiM3a B CTaplield MHIKOJIe y4alluecs
MOJIy4alOT HOBBI  OMBIT  pElIeHUs MNPUKIATHBIX 3aJa4, CAMOCTOSITEIbHOTO MOCTPOCHUS
MaTeMaTHYeCKUX MOJeleld peajdbHbIX CUTyallud UM WHTEPHpPETalH MOJyYEeHHBIX peIICHUH,
3HAKOMSTCSA C MPUMEpPaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE, HaAyKe M B HUCKYCCTBE, C
BBIJAIOIIUMHUCA MaTEMAaTHUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc oOmamaer 3HaYMTENbHBIM BOCIUTATENbHBIM MOTEHIIMAIOM, KOTOPBIN peaju3yercss Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYOUUN (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS, TaK U Uepe3
cnenupuKy  yueOHOM  JesATeNbHOCTH,  TpPeOYIoleld  CaMOCTOSITENIBHOCTH,  aKKypaTHOCTH,
MPOJIOJKUTENEHON KOHIEHTPALMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocHoBe wmeroauku oOyueHuss anreOpe U HayalaM MAaTEMaTHYECKOrO aHallu3a JICKHUT
JeSITeNbHOCTHBIN MPUHIUI O0y4YEeHHUS.

Crpykrypa Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHadu3a» BKIIOYACT CIEIYIOIINe
coJiep)KaTenbHO-MeToquueckue JMHUU: «Yucna u  BeUUCHCHUS», «DyHKIUH U Trpadukmy,
«YpaBHeHUS U HepaBeHCTBa», «Havama maTemartuyeckoro anamusa», «MHOXKecTBa U JIOTHKa». Bce
OCHOBHBIE COJIEP’KaTEIbHO-METOUUECKHUE JIMHUM U3Y4aroTCsl HA MPOTSHKEHUU JIBYX JIET 0OydeHHUs B
CTapliel IIKoJie, eCTECTBEHHO JOTOIHSISA APYr JApyra U MOCTENEHHO HACHIIASCh HOBBIMH TEMaMH U
paznenamu. JlaHHBIA Kypc SIBISIETCSI MHTETPATHBHBIM, MOCKOJBKY OOBEAMHSAET B cebe coaep:kaHue
HECKOJIbKUX MAaTeMaTU4YeCKUX TUCIUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTUYeCKUH aHaIu3,
Teopust MHOXKecTB H 1ap. Ilo Mepe Toro kak ydJamuecs OBJAAeBAlOT BCE Ooliee MIUPOKUM
MaTeMaTHYeCKUM ammapaTroM, Y HUX MOCIeI0BaTeIbHO (OPMUPYETCS U COBEPILIEHCTBYETCS yMEHUeE
CTPOUTh MATEMATUYECKYIO MOJIENb PeaTbHOW CUTYaIlMd, MPUMEHSATH 3HAHMS, MOJyUYE€HHBIE B Kypce
«Anre0Opa ¥ HayaJla MAaTEeMaTUYECKOTO aHAIIN3ay, IS PEIICHHUS] CAMOCTOSITENIEHO C(HOPMYIHPOBAaHHON
MaTeMaTHYeCKOH 3a7auu, a 3aTeM UHTEPIPETUPOBATH MOTYICHHBIN pe3ynbTar.



CopnepxaTenpHO-MeTOAMYECKast JHHHUA «YWCIa M BBIYMCICHUS» 3aBepliaeT (popMHUpOBaHHE
HABBIKOB HCIIOJIb30BAHUS JICHCTBUTENBHBIX 4YHCEN, KOTOpoe OBIJI0O HAa4aTO B OCHOBHOHM mikoyie. B
cTapIuei 1mKojie 0co00e BHUMaHHE YAEIIeTCss (JOPMHUPOBAHUIO MPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB,
BKJIIOYAIOIIUX B ceOs HCIONb30BAaHUE PA3IMYHBIX (POPM 3aMUCH JECHCTBHUTEIBHOTO YHCIA, YMEHHE
palOHAIbHO BBINOJIHATD JIEHCTBUS C HUMU, JI€NIaTh IPUKUJKY, OLIEHUBATh pe3yapTaT. O0ydaromuecs
[IOJIy4alOT HAaBBIKU IPUOJIMKEHHBIX BBIYUCICHUN, BHIIIOJIHEHUS JEHCTBUM C YnCIaMU, 3alIMCAaHHBIMU B
CTaHIapTHOH (opMe, HCIOJIB30BAaHUS MAaTEMAaTHYECKUX KOHCTAaHT, OIICHUBAHMUSA  YHCIOBBIX
BBIPAXKCHUI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaIU3yeTCsl Ha MPOTSHKEHUU BCEro oOyueHusl B cTaplien
LIKOJIE, IIOCKOJIBKY B KaXXJIOM pasJeiie NpOTrpaMMBbl IIPEAYCMOTPEHO PEIIEHHUE COOTBETCTBYIOLIUX
3amad. OOydaromuecs OBJIAJCBAIOT Pa3IUYHBIMU METOJAMU DPELIEHUS LEJbIX, PalUOHAJIbHBIX,
UppalMOHANIbHBIX, [OKA3aTeNbHbIX, JIOTApUPMUUYECKMX U TPUTOHOMETPUYECKHX YpaBHEHMI,
HEpaBeHCTB M UX cucTeM. [loilyueHHBIE yMEHHUS HCHONB3YIOTCA NpPU HCCIEAOBaHMM (YHKIMHA C
MIOMOIIBIO MPOU3BOJIHOM, PEIICHWH NPUKIATHBIX 33Jad W 3aJa4 Ha HaxOoXKJIEHHEe HauOOJIbLINX U
HauMEHbIIMX 3HaueHuM ¢QyHkouu. JlaHHas coaep:kaTenpHas JMHUS BKJIIOYaeT B cels Takke
(dhopMHUpOBaHKHE YMEHHM BBIMOIHITH pacy€Thl M0 hopmynam, npeoOpa3zoBaHus 1EIbIX, PallMOHAIbHBIX,
UppalMOHAJILHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)Ke BBIPAKEHUH, COAepKAIIUX CTETIEHU U
norapu@msl. brnarogaps uzyueHuro anredpandeckoro Marepuaia MpoucXOoUT JalbHENIIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIIJICHUS Yydalluxcs, (OpPMHUPYIOTCS HaBBIKH JETYKTHUBHBIX
paccyxaeHui, paboThl C CHMBOJIbHBIMU (hOpMaMu, MPECTABIEHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN
B BUJIE PaBEHCTB W HEpaBEHCTB. AusreOpa mpemyiaraer 3QQGEKTUBHbIE WHCTPYMEHTBHI JJISl pPEIICHUs
IIPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3aJad, HarisigHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopnepxxaTtenpHo-MeToqMUeCcKast JHMHUA «DyHKUMH M TrpaduKW» TECHO IEeperuieTaeTcss C
IPYTHMH JIMHHSAMH Kypca, IOCKOJIBKY B KAaKOM-TO CMBICHIE 3aJa€T IOCICI0BATENBHOCTh HU3Y4EHUS
Marepuana. M3ydeHue CTEMEeHHOW, IOKa3aTelbHOM, JOTapUu(PMHUYECKOM W TPUTOHOMETPUUYECKUX
(GyHKUUH, X CBOWCTB U rpa)uKOB, UCIIOIb30BaHUE (DYHKLUHN AJIS pEIIeHUs 3a7a4 U3 IPYTUX y4eOHbIX
IIPEIMETOB U PEAJIBHOM KU3HU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM aHAIU30M, TaK U C PEIICHUEM
ypaBHEeHMI M HepaBeHCTB. IIpu 3TOoM Oojblioe BHMMaHHE Yyaensercs (HOPMUPOBAHUIO YMEHUS
BbIpaXkaTb (OpMyJIaMM 3aBHCHMOCTU MEXIY Pa3JIMYHbIMHM BEJIMYMHAMM, UCCIEI0BATh MOJyYCHHbIE
GbyHKUIMHU, CTpOUTh MX rpaduku. Marepuan 3TOH colepXaTeabHON JMHMM HAlleJeH Ha pa3BUTHE
YMEHUH ¥ HaBBIKOB, NO3BOJISIOIINX BbIpaXaTh 3aBUCMMOCTH MEX/ly BEJIMUMHAMHU B PAa3IN4HON (opme:
aHAJIMTUYECKOH, Tpaduuecko u  cinoBecHOM. Ero wu3ydeHue cmocoOCTBYeT — Pa3BUTHIO
QITOPUTMUYECKOTO MBILUIEHUS, CIOCOOHOCTH K OOOOIIEHMIO M KOHKPETH3alUH, HCIIOJIb30BAHUIO
AQHAJIOTU M.

CopnepxarenpHas muHMs «Hadana maTemMaTnyeckoro aHajlin3a» IO3BOJIET CYLIECTBEHHO
paclIMpUTh Kpyr Kak MaTeMaTH4YecKMX, TaK U TNPUKIAJHBIX 3a7ay, JOCTYIMHBIX OOydarouumcs, Y
KOTOPBIX MOSBJISIETCS BO3MOXKHOCTh MCCIENOBaTb M CTPOUTh Ipaduku (QyHKUMHA, ONpeAesaTb HUX
HauOoJIbIIMEe M HAMMEHBIIME 3HAYCHMsI, BBIYMCIATH IUIOMAAW (QUTYyp U OOBEMBI Tel, HaXOIUTh
CKOPOCTH U YCKOPEHHs IpoueccoB. J[aHHas cofepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJENIEH pealIbHbIX CUTYalUil, HaXO0XICHHUs HAWIydlIEro pEIICHUs B
INPUKIAJHBIX, B TOM UHCJIE COLHAIbHO-d)KOHOMHUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTH4YeCKOTO aHaliMu3a CHOCOOCTBYET Ppa3BUTHIO aOCTPAaKTHOTO, (HOPMAIBbHO-JIOTHYECKOTO W
KpPEaTUBHOTO MBIIICHUS, (POPMUPOBAHUIO YMEHUI PAaCIO3HABATH MPOSBICHUS 3aKOHOB MaTeMaTHKH B
HayKe, TEeXHHKEe M HcKyccTBe. OOydaronuecs y3HaIOT O BBIJAIOIIMXCS PE3yJbTaTax, MOJyYeHHBIX B
XOJI€ pa3BUTHsI MATEMAaTUKN KaK HayKH, U UX aBTOpax.



CopepxarenpHo-MeToANYeCKass JUHUS «MHOXKECTBa U JIOTMKa» B OCHOBHOM IIOCBALICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPEJICTaBICHNS IPOHU3BIBAIOT BECH KypC
IIKOJIFHOM MaTeMaTHKH U MPeIaraloT HanboJsiee YHUBEPCATbHBIN A3bIK, 00bEAMHSAIONINI BCE pa3ieibl
MaTeMaTUKU U €€ NMPWIOKEHUN, OHM CBS3bIBAIOT Pa3HblE MATEMAaTUYECKUE NUCLMIUIMHBI B €IUHOE
uenoe. [loaToMy BakHO JaTh BO3MOKHOCTh IIKOJIBHUKY IIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH SA3bIK
COBPEMEHHOM MaTeMaTUKU U HCI0Ib30BaTh €r0 [l BHIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hayajga MaTeMaTHYeCKOTO aHAN3a» MPHCYTCTBYIOT TaKXKe OCHOBEHI
MaTEeMaTHYEeCKOTO MOJICTTUPOBAHMSI, KOTOPBIE PU3BaHbI C(HOPMUPOBATH HABBIKH MOCTPOCHUS MOJIENEH
peaJIbHbIX CHUTYyalluidi, HCCJIENOBAaHUS J3TUX MOJENEH ¢ TMOMOIIbIO ammapara aiaredpel U
MaTeMaTHYECKOr0 aHAJIM3a U UHTEPIPETALUH [TOJyYEHHBIX pe3ynbTaToB. Takue 3aaHus BIUIETEHBI B
KK W3 pa3lieNioB MPOrpaMMbl, MOCKOJIBKY BECh MarepHuall Kypca IIMPOKO MCIOJIb3yeTcs AJis
pelIeHns NpUKIaaHbIX 3a1ad. [Ipu pelreHun peanbHbIX MPAKTHUUYECKUX 3a]ad ydalluecs pa3BHUBAIOT
HaOJIIOATENIbHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCMOJB30BaTh
aHaJIOTHI0, 0000IIaTh U KOHKPETU3UPOBaTh Mpobiemy. JledareabHocTh 0 (POPMUPOBAHUIO HABHIKOB
pelIeHrs MPUKJIaIHbIX 3a/1a4 OpraHUu3yeTcs B Ipoliecce U3YUYEeHUs BCEX TeM Kypca «AnreOpa v Havana
MaTEMAaTU4YECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mutaHe Ha u3yueHue Kypca anreOpbl M Hadajl MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM
ypOBHE OTBOIUTCA 2 yaca B Hegento B 10 kinacce u 3 vaca B Henento B 11 kitacce, Bcero 3a JBa roja
oOyuenust — 170 yacoB. Bo3M0KHO M3MEHEHHE KOJIMYECTBA 4acoB (YBEITUYEHHE) B COOTBETCTBHUH C
y4eOHBIM IJIAHOM, KOTOPBIN (POPMUPYETCS C YIETOM COL[MAIBHOIO 3aKa3a.



COLEPXKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia 1 BBIYUCIEHUS

Panmonaneubie uncna. OOBIKHOBEHHBICE M JIGCATUYHBIE JPOOH, TIPOIECHTHI, OECKOHEYHBIE
MepuoAnYecKre podu. ApudMeTnyecKkue OomNepaluy C PAHOHAIBHBIMU YHCJIAMH, MPeoOpa3oBaHUs
YUCJIOBBIX BbIpaxeHUU. [IpumeHenune npoOel M MPOIEHTOB IS pEUICHUs NPUKIAAHBIX 3a7ad U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHble yncia. PaninonaneHble U HppalMoHaIbHbIE YMCia. ApudMeTHuyecKue onepanuu
C JCUCTBHUTEIBHBIMUA 4YHCIaMU. [IpuOMmKEHHBIC BBIYHCICHUS, IMpaBUiIa OKPYIJICHUS, MPUKUIKA U
OLICHKA PE3YJIbTaTa BIYUCICHUM.

Crenenp c 1enbpiM  mokazateneMm. CrangapTHas ¢opMa 3amucu  JACHUCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanne moaxoasmiel GopMbl 3amuCH JACUCTBUTEIBHBIX YHUCEN ISl PEHICHUS MPaKTUYECKUX
3a]1a4 U Mpe/ICTaBICHMSI TaHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHOW cTeneHu. JleWcTBus ¢ apuMeTHYeCKMMH KOPHSIMU
HAaTypaJbHOMN CTEIICHHU.

CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHne  TPUTOHOMETPUYECKUX  BbIpakeHHH. (OCHOBHBIE  TPUTOHOMETPUYECKUE
(bopMyIIBL.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo1 HHTEPBAJOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanvoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHNEe ypaBHEHUMH W HEPABEHCTB K PEHICHUIO MAaTeMaTHMYEeCKUX 3aJad W 3aJad u3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DyHKUUM U TPaPUKH

OyHKIws, crocoObl 3ananus Gynknuu. ['paduk ¢pynkuu. Bzaumuo o6parabie QyHKIIUH.

Ob6nacTh ompeneneHUss M MHOXKeCTBO 3HaueHWM QyHkuuu. Hymum ¢ynkuun. I[Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKIIHH.

CrenenHas (yHKIHS C HATypaJIbHBIM U IIEJIbIM MMOKa3aTeseM. E€ cBoiicTBa u rpaduk. CBOMCTBa H
rpaduk KopHs N-0¥ CTENeHu.

Tpuronomerpuyeckasi OKpPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUYECKUX (DYHKIUN YUCIOBOTO

ApTyMCHTA.

Hauana MmareMaTuuecKoro aHajamsa

HOCJ’IGI[OBEIT@J'ILHOCTI/I, CII0COOBI 3aJaHus MOCJIECIOBATEIILHOCTEH. MOHOTOHHBIC
IIOCICAOBATCIIBHOCTH.

Apugpmernueckas U reoMerpuyeckas IMporpeccuu. beckoHeuHo yObIBaromiasi reoMeTphuecKast
nporpeccuss. Cymma OeckoHeuHO YyObIBaromieil reomerpuueckoi mporpeccuu. Popmyna CIOKHBIX
MPOLICHTOB. Ccroab30BanNne NPOTPECCUH [UI PELICHUS PEANIbHBIX 3a]a4 IPUKIIAIHOTO XapaKTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, omnepanuu Hajx MHOXecTBaMmM. Jluarpammel Oinepa—BenHna. IIpuMeHeHune
TEOPETUKO-MHOKECTBEHHOIO aIlllapara I ONMUCAaHUs PEAIbHBIX IPOLECCOB U SBICHUH, IIPU PEILICHUU
3aja4 U3 APYrux y4eOHbIX IPEIMETOB.

Onpenenenne, Teopema, CIEACTBUE, J0KA3aTEILCTBO.



11 KJIACC

Yucna v BbIYUCICHUS

HarypaneHblie u nensie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIL.

CreneHb ¢ pallMOHAJIBHBIM MOKa3areneM. CBOWCTBA CTEIICHH.

Jlorapudm uucna. [lecaTudaHble U HATypaTbHBIE JOTAPU(MEL.

YpaBHeHuUsI 1 HePaBEHCTBA

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHNX JIOTAPUPMBI.

[IpeoOpazoBanue BEIpaKEHHA, COACPIKALINX CTEIICHH C PAIIOHAILHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokaszarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TMHEHHBIX ypaBHEHHM. PelieHne mpukiIaaHbIX 3a7ad ¢ TOMOIIBIO CUCTEMBI JIMHEHHBIX
YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMAaTUYECKUX 3aJad U 3ajad u3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

DyHKIUHN U TPadUKH

Oynkuus. I[lepuoanueckue ¢yHkuuu. IIpomMexyTku MOHOTOHHOCTH (QYHKUMU. MakcUMyMbl U
MHUHUMYMBI QyHKIIMA. Hanbonpinee u HanMeHbInee 3Ha4eHNe QyHKITUU Ha TTPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenpHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonws3oBanne rpadhukoB GyHKITUH 1) pEIICHUST YPABHCHUH U JIMHEHHBIX CHCTEM.

Hcnons3oBanne rpadmkoB (QPyHKIHMA IJIs WCCIAEAOBAHHS MPOIECCOB M 3aBHCHUMOCTEH, KOTOPHIC
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTHX YUYEOHBIX MPEAMETOB U peaabHOU KU3HU.

Havana maTteMaTH4ecKoro aHajaim3a

HenpepriBabie ¢hyHKIIMN. MeToa HHTEPBAJIOB J1J1s1 pELICHHs] HEPABEHCTB.

[IpousBonas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TPOU3BOTHOM.

[IpousBonHbie »rneMeHTapHbIX (GyHKUMA. DOpMysiabl HaXOXAEHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUHA.

[IpumeHeHre NPOU3BOAHON K UCCIENOBaHHIO (YHKIMI HAa MOHOTOHHOCTh M JKCTPEMYMBI.
Haxoxaenne HaubombIIero 1 HAMMEHbBILEro 3HaYeHHsI YHKIIUU Ha OTPE3KE.

[IpuMeHeHne NTpOr3BOIHOM ISl HAXO0KICHUS HAWIYYIIEro pelIeHUsl B IPUKIAJHbIX 3aa4ax, Ui
oTpeeNieHus] CKOPOCTH IMPOlIecca, 3aAaHHOTO (HOPMYIOH WK TpapuKOM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wuterpan, ero reomerpudeckuii U ¢usnueckuil cMbici. BbluncieHue wHTErpanga mno gopmyse
Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIbTATDBI
OcBoenne y4yeOHOTO mpeaMeTa «MaTeMaTHKa» JO0JDKHO OOecleunBaTh JOCTHKCHHE HAa YPOBHE
cpemHero oOmero oOpa3oBaHUS CHCAYIOMIMX JUYHOCTHBIX, METANPEJAMETHBIX W MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE  pe3yabTaTbl OCBOEHHUS IporpaMMbl ydeOHoro mpeamera «MartemaTHKay
XapaKTEPU3YIOTCS:

I'paxxaHcko€e BOCIIUTaHHE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKON MO3UIMU O00ydYaroOIIEerocss Kak aKTUBHOTO M OTBETCTBEHHOIO
YJieHa POCCUMCKOro OOIIecTBa, MPEACTAaBICHUEM O MaTeMAaTUYeCKMX OCHOBaX (PYHKIIMOHUPOBAaHUS
Pa3IMYHbIX CTPYKTYp, SABJIEHUH, IPOLEAYpP I'Pa)kJAaHCKOIro 00IIecTBa (BbIOOPHI, OMIPOCHI U Ip.), YMEHHEM
B3aMMO/IEHICTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUHU € MX (DYHKIUSIMU U Ha3HAUECHUEM.

[TatpnoTHyeckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTBIO POCCUNCKON TpakJIaHCKOM HJIEHTUYHOCTH, YBAXKEHHS K MPOLLJIOMY H
HACTOSIIIEMY POCCUHCKON MaTeMaTHUK{, LEHHOCTHBIM OTHOIIEHHWEM K JIOCTHXKEHHUSIM POCCHHCKHX
MAaT€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOW IIKOJIBI, K HCIIOJIb30BAHUIO 3TUX JOCTH)KEHHM B APYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:

Oco3HaHMEM JyXOBHBIX LEHHOCTEH POCCHUHCKOTO Haponaa; cHOopMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, dTUYECKOIO IMOBEICHMS, CBA3AHHOIO C IMPAKTHYECKUM IPUMEHEHHEM NOCTYO)KCHMHM HAayKd U
NeATeNbHOCTBIO YUEHOT0; OCO3HAHMEM JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOIO OyAyLIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETUYECKUM OTHOIICHHEM K MHPY, BKIIOYas ICTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a7ay, pEIIEeHUH, pPacCyXIEHUH; BOCIHPUUMYHMBOCTBIO K MAaTEMaTUYECKUM acHeKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YeCKHe 3HAHUs B HMHTEpecax 370pOBOro U
Oe3omacHoro oOpasa H3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10pOBBIO (370pOBOE IHUTAHUE,
cOalaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXA, peryispHas (U3MUecKas aKTUBHOCTb); (U3UYECKOTO
COBEPUICHCTBOBAHNUSA, IIPH 3aHATHUIX CIIOPTUBHO-0310POBUTEIBHON JESTEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TpPYIy, OCO3HAaHUEM LIEHHOCTH TPYIOJOOUs; MHTEPECOM K Pa3IMuYHBIM chepam
npo(hecCUOHANBHON  JICTEIbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOM M €€ MNPWIOKEHUSMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied npodeccuud M peaar30BbIBaTh COOCTBEHHbBIC MXKU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30BaHMIO M €CaMOOOpa30BAaHUIO Ha
MIPOTSHKEHUU BCEHW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PELICHMHM HIPAKTHYECKHUX 3a4ad
MaTeMaTU4ECKON HaIPaBJIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:!

C(OPMHUPOBAHHOCTBIO ~ DKOJIOTUYECKOH  KyJIbTYpbl, I[OHMMaHHEM  BIIMSHUS  COLMAJIBHO-
HSKOHOMHYECKUX IMPOIECCOB Ha COCTOSIHUE MPUPOJHOM U COLMAIILHOM Cpelibl, OCO3HAHUEM IJI00aTbHOTO
XapakTepa HKOJOTHYECKUX IMpoOsieM; OpUEHTALMel Ha NpUMEHEHHE MaTeMaTHYeCKUX 3HAHUU s
pelieHus 3a7a4y B 00JIaCTH OKpYXaroleil cpespl, IUIAHUPOBAHKS MOCTYIKOB U OLIEHKH MX BO3MOXKHBIX
IIOCJIEACTBUH I OKPYXKAIOLIEH CPEIbI.

IlenHOCTH HayYHOTO MO3HAHHUSA:



c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH M OOIISCTBEHHOW MPAKTUKH, NMOHMMaHHWEM MAaTeMaTHYeCKOW HayKh Kak chepbl 4eloBedYeCcKOn
JEATEIIbHOCTH, ATANlOB €€ PAa3BUTUS W 3HAYMMOCTU I PA3BUTHUS LMBWIM3ALMU; OBJIAJCHUEM SI3bIKOM
MAaTeMaTUKA M MaTEMAaTHYECKOW KYJIbTYpPOM Kak CpEICTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYILECTBJIATh MPOEKTHYIO U HUCCIIEIOBATEIBCKYIO ACITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
MeranpeqMeTHbIe pe3yJabTaThl OCBOSHHSI NpPOrpaMMbl ydeOHOro mpenmera «MareMaTHKay
XapaKTEepPU3YIOTCSl OBJIAJICHUEM YHHUBEPCAIbHBIMU MO3HABATEIbHBIMM JEHCTBUSIMU, YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH, YHUBEPCAIbHBIMH PETYISITUBHBIMU JICHCTBUSIMHU.
1) VYHuBepcanbHble NO3HaABaTelbHbIe JEHCTBUs, oOecrneunBalOT (GOpMUPOBAHHE 0a30BbIX
KOTHUTHBHBIX IPOLECCOB oOOyyaromuxcsd (OCBOGHHME METOJOB TIO3HAHHSA OKPYKAIOLIEro MHpa;
MIPUMEHEHHE JIOTUUECKHX, UCCIIeI0BATEIILCKUX OTIEpaIlHii, YMEHUN paboTaTh ¢ HH(pOpMaImen).
ba3oBrie torndueckne IeiCTBU:
® BBIABIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MeXay TMOHATUAMHU; (OPMYIUPOBATH ONpPENENICHUs MOHSITHUM; YCTaHABJIUBAThH
CYIIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JUIsi 0000LIEHUS U CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAIM3a;
e BOCIPUHMMATH, (QOPMYIMPOBATH U TNPeoOpa3oBbIBaTh CYXKJAEHUSA: YTBEpPAUTEIbHBIE H
OTpUIaTeNbHbIE, €AMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MpOTHBOpeuus B (akrax,
JAHHBIX, HAONIONEHUSAX W  YTBEPXKIEHUAX; MpeliaraTb KPUTEPUM Ui  BbISBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;
e JlelaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOYEHU W, YMO3aKIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CaMOCTOSTENbHO J0Ka3aTeIbCTBA MATEMaTHUYECKUX YTBEP)KICHHM (MpsiMble U OT
MPOTUBHOTO), BBICTPAMBAaTh AapPryMEHTAIMIO, MPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYX/ICHUS U BBIBO/JIBI;

e BbIOMpaTh crnoco0 pemieHUs yuyeOHOW 3afauu (CpaBHUBATh HECKOJBKO BApUAHTOB pEILICHUS,

BbIOMpaTh HanboJIee MOAXOSAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).
bazoBble uccnenoBarensckue AeMCTBUS:
® ICIIOJIb30BAaTh BOMPOCHl KaK MCCIEA0BATEIbCKIUM HHCTPYMEHT TMO3HAHUS;, (HOPMYIUPOBATH
BOMPOCHL, (UKCUPYIOUINE MPOTUBOpEUHEe, MpoOieMy, yCTaHaBIUBaTh HCKOMOE M JAaHHOE,
(dbopMHUpOBaTh TUNIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3ULINIO0, MHEHHE,

® [IPOBOJUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN KCIIEPUMEHT, UCCIIEIOBAHUE 110 YCTAHOBJICHUIO
OCOOCHHOCTEl MaTeMaTH4eCKOro OOBEeKTa, SBIEHUS, IMPOIIECCa, BBIABICHUIO 3aBHUCHUMOCTEH
MeXIy 00OBEKTaMHU, SBICHUAMU, TIPOIIECCAMU;

® CaMOCTOATENBbHO (OPMYIUpPOBaThH OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM MpPOBEAEHHOTO
HaOJI0/IeHUs, HCCIIeI0BaHNs, OLIEHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U
0000I11IeHMI;

® IIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IIPOLECCA, a TAKXKE BBIABUIaTh MPEAIIOJIOKEHHS O €r0

Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanueit:

® BBIABIATH ACPUIUTH WHGOPMAIUHU, NAHHBIX, HEOOXOAMMBIX JUIsI OTBETA HA BOMPOC W JUIS

pelLIeHNs 3a/1a4H;



BbIOMpaTh  WMHGPOpPMANMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,  aAHAJIU3UPOBATH,
CHCTEMAaTH3HpPOBATh M HWHTEPIPETUPOBATh HHPOPMALMIO pa3IMYHBIX BUIOB H  (opm
MIPECTABIICHHUS;

CTPYKTYpUpPOBaTh HH(OPMAIMIO, NPEACTABIATh €€ B PA3IUYHBIX (POopMax, WILTIOCTPUPOBATH
rpaduyuecKy;

OILICHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSTENFHO C(HOPMYINPOBAHHBIM KPUTEPHUSIM.

2) VHuBepcalbHbIE KOMMYHHKATHBHBIE JI€icTBUsA, 00ecneunBaloT cHOpPMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00Y4YaIOLIUXCSL.
OOwienue:

BOCIIPpMHUMATh U q)OpMy.HI/IpOBaTL CY)XXICHHA B COOTBCTCTBHUU C YCIIOBUAMU U LECTIAMU 06HIGHI/I$[;
SICHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M NMHUCBMCHHBLIX TCKCTAax,
JIaBaTh MOSICHEHUSI 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh NIOJIyYEHHBIN PE3YJIbTaT;

B XO0Je OOCYXAEHHs 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBATh MACHU, HALICJICHHBIC HA IMOUCK PCHICHUA; COIMMOCTAaBJIATh CBOU
CYXJEHHUS C CY)KJIEHUSIMU JPYTrUX YYacTHHUKOB Jpajiora, oOHapyXuBaTh pa3jiHyuue U CXOACTBO
TIO3UIIHIA; B KOPPEKTHOH hopMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,
NpEACTABJIATE PE3YJIbTAThl PCUHICHUA 3adadyd, OKCICPUMEHTA, HWCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (Qopmar BBICTYIUIEHHS C Y4€TOM 3aJad Mpe3eHTaluu U
0COOEHHOCTEHN ayIUTOPUH.

CoTpyaHUYECTBO:

MOHUMAaTh ¥ WCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW WM HHIMBHIYaTbHOH pPabOTHI TPHU
pemeHNr Y4eOHBIX 3alav, NPUHUMATh IEIh COBMECTHOW JEATEIFHOCTH, IUIAHHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenessTh BHABI padOT, TOTOBAPUBATHCS, OOCYXIATh
MPOIIECC M pe3ybTaT pabOThI; 00001IaTh MHEHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax padboTel (00CykaeHHus, OOMEH MHEHHUH, «MO3TOBBIC
IITYPMBI» W WHBIC); BBIIOJHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOW JICHCTBHS C
JIPYrUMH YICHAMH KOMaHJbI; OIICHWBATh KayeCTBO CBOETO BKJIaga B OOMUI MPOJYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

3) VYuuBepcalbHble PperyJsATUBHbIE [EHCTBUS, OOeCHeunBalOT (OPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanus:

COCTaBIIATH IJIaH, AJITOPUTM PEILIEHUs 3a/1a4H, BEIOUPATh COCO0 pelieHus ¢ y4€TOM UMEIOLTUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOU MH(OPMAIIHIH.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMU I103HABATEJIbHON pe(aeKcHM KaKk OCO3HAHUS COBEpIIAaeMbIX ACUCTBUI U
MBICIIMTEIbHBIX  IPOLECCOB, HUX pe3yiabTaToOB; BJIaJeTh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PELIEHUS MAaTEMATUYECKOH 3a/1a4H;

IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIpM PpELIEHMM 3aJayd, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAlICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pe3ysbTaTa LeJId U YCIOBUSAM, OOBSICHATh NPUYMHBI TOCTHKEHUS WIH
HEIOCTIKEHUS  pe3yJbTaTOB  JEATENbHOCTH, HAXOJUTh  OWIMOKY, JaBaTh  OLIEHKY
pUOOPETEHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIbTATDBI
OcBoenne yueOHOTro Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOrO aHAJINM3a» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus JODKHO 00eCHeunBaTh JOCTHIKEHUE CIEAYIOMINX MPEAMETHBIX 00pa3oBaTeIbHBIX
pe3yJbTaToB:

10 KJIACC

Yucia 1 BbIYMCIEHUS

OnepupoBaTh MOHATHIMU: PAIMOHATIBHOE U ACHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS U JIECATHYHAS
IpOOb, MPOIICHTHI.

BeImonHATh apudMeTHYECKHE OTepauy C pallHOHATLHBIMU U JICHCTBUTEIILHBIMU YHCIIAMHU.

BeImonHATh nprOImKEHHBIE BEIYUCIICHUS, MCIIONB3Ys TPaBUia OKpPYIJIEHUS, AeiaTh MPUKUAKY U
OLICHKY PE€3yJbTaTa BEIYMCIICHUMN.

OnepupoBaTh TOHSATHAMHU: CTEIEHb C LENBIM TI0OKa3aTeleM; CTaHmapTHas ¢opma 3amucu
JEWCTBUTEIFHOTO YHMCIIAa, KOPEHb HATYPAIBHOH CTENEeHH; MCIIOJIb30BaTh MOIXOMANIYI0 (GopMy 3amucu
JEWCTBUTENLHBIX YUCET JUTS PEIICHHsI TPAKTHYECKHUX 3a/1a9 U TIPE/ICTABICHUS JaHHBIX.

OmnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC M TAHT€HC MPOM3BOJIFHOTO YTJa; HCIIOJIb30BaTh 3aIUCh
MIPOU3BOJIEHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPpUIECKHE (YHKIINH.

YpaBHeHHUsI M HEPABEHCTBA

OmnepupoBaTh MOHATHUSMH: TOXKIECTBO, YPaBHEHWE, HEPABEHCTBO; II€JIO€, PpAIIOHAIBHOE,
MppalroHAILHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPaBHEHHE;

BeImonHATE npeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKEHHN W pPEIIaTh TPUTOHOMETPUYECKHE
YpaBHEHHSI.

BeImonHATE npeoOpa3oBaHus IENbIX, PAMOHATBHBIX W UPPAIMOHATIBHBIX BHIPAKEHHUHA M pellaTh
OCHOBHBIE THITBI IIEJTBIX, PAIIMOHATFHBIX U HPPAMUOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB.

[IpuMeHsiTh ypaBHEHHS W HEpPABEHCTBA /IS PEIICHHS MaTeMaTWYeCKHX 3aJad W 3aJa4 U3
pa3IMYHBIX 00JIaCTel HAYKU U PEATbHON KU3HH.

MoenupoBaTh peaNbHbIC CUTYallMd Ha sI3bIKE alreOpbl, COCTABJIATH BBIPAKEHUS, YpaBHCHUS,
HEPaBEHCTBA MO YCJIOBHUIO 3a/Ia4M, HCCJICIOBATh TOCTPOCHHBIC MOJICIH C KCIIOJIb30BAHHEM armapara
anreopsl.

DyHKUUM U TPaPUKH

OnepupoBaTh TOHATHAMH: (YHKIUS, CHOCOOBI 3amaHusi (pyHKIHMH, OOJIACTh OINpEIeNICHUs W
MHOYECTBO 3HaueHUU QyHKIMHU, rpaduK PyHKIINH, B3aKHMHO 00paTHbBIE (DYHKITUH.

OnepupoBaTh MOHATHAMHU: YETHOCTh W HEUETHOCTh (QYHKIUHU, HYJIU (YHKIHH, MTPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatk rpaduki PyHKIMIA 111 PEIICHUsT yPaBHCHUH.

CtpouTh ¥ UnTaTh rpaduku JTMHEHHOW (QYHKIIMU, KBAIPATUYHON (QYHKIIUHU, CTCTIEHHON (DYHKIIUU C
EJIBIM [TOKAa3aTeIIeM.

Hcnonb3oBath rpaduku QyHKIUN IS MCCIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEN MPHU pElIeHUN
3a/1a4 U3 IPYrux y4eOHBIX MPEeIMETOB M PEealbHON KU3HU; BhIpaXkaTh (GOpPMyTaMU 3aBUCHMOCTH MEXIY
BEJIMYNHAMH.

Havyajna maTeMaTH4ecKoro anajm3a

OnepupoBaTh MOHATHSAMH:  IOCIEIOBATENBLHOCTh, apudmMeTnyeckas ©  TreoMeTpHYecKas
MIPOTPECCHUHU.

OmnepupoBaTh MNOHATHUSAMH: OECKOHEUHO YOBIBaIOIIas TIEOMETpUYEcKass IMpPOrpeccus, cymma
0eCcKOHEeYHO yOBIBAIOIIEH reOMETPUYECKO Mporpeccuu.

3amaBarh MMOCIEA0BATEILHOCTH PA3IMYHBIMUA CLOCOOAMH.



Hcnonb30BaTh CBOMCTBA IOCIENOBATEIBHOCTEH M INPOTPECCUM ISl PELIEHUS pealbHbIX 3a7ad
IIPUKIIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, ONI€paLlMK HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisi ONUCAHMsSl pEeaJbHBIX IPOLECCOB HU
SIBIICHU, TIPU PEIICHUH 3a/1a4 U3 APYIUX YIeOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPEEICHHUE, TEOPEMA, CIEACTBUE, 10KA3ATEIbCTBO.

11 KJIACC

Yucsia 1 BBIYUCIEHUS

OHepI/IpOBaTI) MOHATHUAMUA: HATYPAJIBHOC, EJI0C YUCIIO,; UCITI0JIb30BaTh MMPU3HAKU ACTIMMOCTH LECIIbIX
qucell, pa3JIo’KeHNE YHCiIa Ha IPOCThIe MHOKUTENHM JUIsl pEIICHUs 3a/1a4.

OrnepupoBaTh MOHITHEM: CTENIEHB C PAIIMOHATBLHBIM TIOKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOTapU(PM YnCiIa, JECITUUHbIE U HATYypaJbHbIE JIOTapU(PMBL.

YpaBHeHusi 1 HEpaBEeHCTBA

[IpumeHsTh CBOMCTBa CTENEHM s MPeoOpa3oBaHUs BBIPAKEHUN; ONEPUPOBATh MOHSITUSMU:
IMOKa3aTCJIbHOC YPABHCHUC W HCPABCHCTBO, PCIIATh OCHOBHBIC THIIBI ITOKA3aTCIIBHBIX ypaBHeHI/II\/’I u
HEpaBEHCTB.

BoinonHATe mpeoOpa3oBaHus BBIPaKEHUH, COJEpXKAIIUX JIOrapu@Mbl; ONEepUpOBaTh MOHITUSIMHU:
Jorapu(MuUecKoe ypaBHEHUE U HEPABEHCTBO; pellaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPaBHEHUN U
HEpaBEHCTB.

Haxoauthb perienust mpocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ pelleHUe; UCIOIb30BaTh CUCTEMY
JUHENHBIX YpaBHEHUN VI PEIICHUs MPAKTUUECKUX 3aa4.

HaxomuTe pemeHuss npocTeMIIMX CHUCTEM M COBOKYMHOCTEM palMOHAIBHBIX YpPaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajibHble CUTYallUd Ha SI3bIKE aireOpbl, COCTaBISATh BBIPAXKECHUS, YpaBHEHHS,
HEPaBEHCTBA U CUCTEMBI 10 YCJIOBHIO 3a/ladyM, UCCIIEOBATh MMOCTPOCHHBIE MOJENIU C HCIOJIb30BAHUEM
anmnapara ajreopsl.

DyHKUUM U TPaPUKH

OnepupoBaTh NOHATHUAMU: Iepuoandeckass (QYHKIUS, MPOMEKYTKH MOHOTOHHOCTH (YHKIIHH,
TOYKH OKcTpemMyMa (GYyHKIHMHM, HauOojblllee W HauMEHbIIee 3HAUeHHUS (YHKIMM Ha TPOMEXKYTKE;
MCII0JIb30BATh UX JUIA UCCIeI0BaHus (GYHKINHU, 3aJaHHOU TpaduKOM.

OnepupoBaTh MOHATHAMH: TpaQUKU MOKA3aTENbHOM, JOrapuGMUYECKON U TPUTOHOMETPUUECKUX
GbyHKIMM; 1300pakaTb WX Ha KOOPAMHATHOM MJIOCKOCTU W HCMOJB30BaTh JUISl PEUICHHs] YpaBHEHUU U
HEPaBEHCTB.

N306paxaTh Ha KOOPAMHATHOM IMJIOCKOCTU TpadUKu JTMHEHHBIX YPAaBHEHUU U HCIIOJIB30BATh UX
JUTSl pELIEHUS CUCTEMBI JIMHENHBIX YPaBHEHUM.

Hcnonb3oBate rpaduku (QyHKIHUA A7 HUCCIETOBaHUS TMPOIECCOB M 3aBUCUMOCTEH W3 JIPYTHX
y4eOHBIX TUCIUTUIHH.

Havana maTteMaTn4ecKkoro aHajamsa

OnepupoBaTh TOHATUSMU: HENpepbIBHAS (YHKIUSA; MPOU3BOJAHAS (YHKIUU; HCIOJIB30BATh
reoMeTpHUeCKUi U GU3NYECKUN CMBICI IPOU3BOIHOM JIJIs pelIeHHs 3a/1a4.

Haxonuth mOpoW3BOAHBIE DIIEMEHTapHBIX (DYHKIUN, BBIYKCISTH TMPOU3BOJHBIE  CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUH.



Hcnonp3oBaTh MPOU3BOAHYIO [UIS HCCIIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTh M 3KCTPEMYMBI,
MPUMEHSTh PE3yIbTAThl HCCIICAOBAHUS K IIOCTPOCHHIO IPaUKOB.

Hcnonp30BaTh NPOU3BOIHYIO ISl HAXOXKACHUS HAMIYYIIETO PEIICHUS B PUKIIATHBIX, B TOM YHCIIC
COIMAILHO-D)KOHOMUYECKHUX, 3aa9ax.

OmnepupoBaTh MOHATUSIMU: TIEPBOOOPA3HAS U HHTEIPaIT; TOHUMATh NTEOMETPUUYCCKHUIA U DU3NICCKUI
CMBICIT HHTErpaa.

Haxomuth miepBOOOpasHbie 3JIEMEHTAPHBIX (YHKIHH; BBIYUCIATH HMHTErpas 1o (dopmyre
Herorona—Jleitbuuria.

Pemrate npuknagHbie 3agadd, B TOM YHCJIE COIMAIbHO-3KOHOMHUYECKOTO U (H3UYECKOTO
XapakTepa, CpeICTBAMHA MAaTEMAaTHYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypest
MHOk€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ 1eabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—Oi CTETEHH. 18 1
WppanmonansHble ypaBHEHUS U HEPABEHCTBA
4 ®opmysbl TPUTOHOMETPHH. 99 1
Tpuronomerpuueckue ypaBHEHHs
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrpoaprre | Hpakririeckite o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
CreneHb ¢ palliOHAJIBHBIM IMOKa3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas GyHKITHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEPaBCHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMerpuueckre 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1
5 WHTerpan u ero npuMeHEeHUsI 9
6 Cucrembl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEHME, 0600IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O

MMPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA
1. AnreOpa u Havana ananu3a ais 10 knacca, aBtopos: FO.M. Kamsirun, 10.B. Cumopos,
M.B. TkauéBa, H.E. ®&noposa, M.U. 11la0yuun, nox penakuueit A.b. XKiwkuenko — M.
[Ipocseuienue, 2012.

2.Anrebpa u Havana aHanm3a it 11 kmacca, aBropos: FO.M. Kamsrus, FO.B. Cunopos, M.B.
TkauéBa, H.E. ®énoposa, M.U. 11la0ynun, nox penakuueit A.b. Xuxuenko — M.
[Ipocsemenue

3. Junaxktuueckue matepuainsl g 10 u 11 kinacca, apropos: M.U. [1la6ynun, M.B. Tkauépa,
H.E. ®&nopora, O.H. Jlo6poBa. — M. [Ipocsernienune

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1 IIporpamma st 00meoOpa3oBaTeNbHBIX yUpekaeHHi: AnreOpa u Hayano
MatemaTudeckoro anamms3a i 10-11 xmaccoB, cocraBurens T.A. Bypmuctposa,
n3narensctBo [IpocBenienne

2 Anrebpa m Hauana aHanusa.l0-11 xiaccel: paGoune mporpamMMsbl MO y4eOHHKaM
IO.M. Konsruna, M.B. TkaueBoii, H.E. ®enoposoii, M.M. 11laOynuna: 6a30Bblii U
npobuIbHBIN ypoBHU/ABT.-cocT. H.A. Kum.- Bonrorpaa: Yuurens

3 Anrebpa u Havama wMaremarudeckoro ananmsa. 10 xmacc: y4ueOHWK Ajis
001eo0pa3zoBat. yupexxaeHui : 6a30Bbiid 1 podunsHbIi ypoBHH / 0. M. Kosirun [u
ap.] ; mon pen. A. B. Kwxkuenko. - M.: [Ipocsemienne

4 W3zyuenue anreOpbl M Hayajd mareMarhyeckoro aHanmusa B 10 kiacce: kHUra amis
yaurens /| H. E. ®enoposa, M. B. Tkauesa. - M.: [Ipocseiienue

5 Anrebpa W Hayaja MareMaTH4ecKoro aHaim3a. 10 Kimacc: IUIaKTUYECKHE
MaTepuaibl. YriayonaeHusiit yposens / M. U. [llabynun [u ap.]. - M.: IIpocBemicaue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
UHTEPHET

1.www.edu - "Poccuiickoe oopasoBanue" denepaabHbIil IOPTAL.
2.www.school.edu - "Poccuiickuii 001meo0pazoBareibHbIi mopran'.
3.www.school-collection.edu.ru/  Enunas KOJUICKIMST  IHU(POBBIX
00pa3oBaTeNbHBIX PECYPCOB U JIP.

4.www.alleng.ru. MununcrepctBo obpaszosanust PO: http://www.ed.gov.ru/ ;
http://www.edu.ru

5. Tectuposanue online: 5 — 11 kiaccsr: http://www.kokch.kts.ru/cdo
6.Cetb TBOpueckux yumteneir:  http://it-
n.ru/communities.aspx?cat_no=4510&tmpl=com,

7.HoBeie TexHosIOTHH B 0Opa3oBanuu: http://edu.secna.ru/main
8.ITyreBoauTENH «B  mupe Hayku» JUIL  IIKOJIbHHKOB:
http://www.uic.ssu.samara.ru
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