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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 kimaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIieUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajma MaTeMaTHUYECKOrO aHaW3a» SIBJISETCS OJHUM U3
Han0oJIee 3HAYMMBIX B ITPOrPaMMe CTaPIIICH MIKOJIBI, ITOCKOILKY, C OJTHOH CTOPOHBI,
OH 00eCTeunBaeT WHCTPYMEHTAIBHYIO 0a3zy i M3ydeHHUsS BCEX E€CTECTBEHHO-
HAyYHBIX KYPCOB, a C JIPyrOMl CTOPOHBI, POPMHUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIIJICHUE Y4YaIlUXCS HAa ypOBHE, HEOOXOIUMOM [III OCBOCHHUS KYpCOB
MH(POPMATHUKH, 00I1IECTBO3HAHMSI, UCTOPUH, CIOBECHOCTU. B paMkax 1aHHOrO Kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMynHpyeT CBOM TOCTHKEHHS B MaTEMaTUYECKOH (hopme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJe ydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEEeH peaJbHBIX CUTYallMid W WHTEPIpPETAIUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TpHUpPOJE, HAYKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaeT 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyercs Kak 4depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesATEIBHOCTH,



TpeOyrouiei CaMOCTOSATEIBHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN pe3ysbTarT.

B ocHOBe MeToMKM 00ydeHus anredpe u HauajaM MaTeMaTHYeCKOro aHaIn3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4YEeHHUS.

CrtpykTypa Kypca «Anredpa u Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOLIHAE COACPKATEIbHO-METOAUYECKHE JIMHUU: «YHClIa U BBIUUCICHUAY,
«DyHKIMM U TpapuKn», «YpaBHEHUS U HEpaBEeHCTBa», «Hayana Maremaruyeckoro
aHain3a», «MHoXecTBa U JIOTMKa». Bce OCHOBHBIE COEPKATEIBHO-METOAUYECKIE
JUHUU W3Yy4yaloTCd Ha MPOTSHDKEHMM JABYX JIeT OOy4YeHHusi B CTapllel IIKoJe,
€CTECTBEHHO JIOMOJIHSSA APYT IPYyra U MOCTENEHHO HACHIIIAsCh HOBBIMA TEMAMH U
paznenamu. J[aHHBIA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe colepKaHHE€  HECKOJIbKMX  MAaTEeMaTUYECKUX JUCUUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMaTUYECKUI aHAIN3, TEOPUS MHOXKeECTB U 1ip. [Io Mepe Toro
KaK yyariuecsi OBJaJeBaloT BcE€ Oojee MMPOKUM MaTEMaTHYECKUM arrapaToMm, y
HUX TIOCNEJ0BaTeIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTE€MAaTHYECKYIO0 MOJIETb PEATBHON CUTYyall, IPUMEHATH 3HAHUSI, IOJyYEHHBIE B
Kypce «Anrebpa W Hauyaja MaTeMaTHUYECKOro aHaiu3a», JUIsl pelIeHHs
CaMOCTOSITEIbHO  C(OPMYJIMPOBAHHON MaTeMaTHYeCKON 3ajaud, a 3aTeM
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YIbTaT.

CopeprxarenpbHO-MeTOANYECKas JIMHUAA «UHUCiIa M BBIYMCICHHS» 3aBEpLIACT
(opMupOBaHUE HABBIKOB MCIIOJIb30BAHMSI I€HCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HayaTo B OCHOBHOM mIKoje. B crapmieil mkosne ocoboe BHUMaHUE yIelsieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUUCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3amUCH JACHCTBUTENBHOIO YHCIA, YMEHHUE
pallMOHATIBHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLICHUBATh
pe3ynapTaT. OOydaromuecs MOTY4YarOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUSA MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaXJIOM paslene MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBJIaJeBaOT
Pa3IMYHBIMUA METOJAMHU pPELICHUs LENbIX, PAalMOHAIBHBIX, HPPALOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxOXKJEHUWE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkuuu. JlaHHas
colep)KaTesibHas JIMHMS BKIIOYAaeT B ce0d Takxke (OPMUPOBAHHE YMEHMI
BBINIOJIHATH pacdy€Tel MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TAKKE BBIPAKCHUM,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHUIo aiaredpanveckoro
MaTtepuaia IpOUCXOIUT JajbHEMIIee pa3BUTHE AITOPUTMHUYECKOTO U A0CTPAKTHOTO
MBIIIUICHUST ydaluxcsi, (OPMUPYIOTCS HABBIKM JACAYKTUBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEpaBEHCTB. Anre0pa npenaraer 3 peKTuBHbIE
MHCTPYMEHTBI [JIsl pEUIeHUs] MPAKTHUYECKUX M €CTeCTBEHHO-HAay4HbIX 3aj/ad,
HarJIAIHO IEGMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEePeIIeTaeTCs ¢ IPYrUMU JIUHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
NOCIIEIOBATENIbHOCTh U3YUEeHHs MaTepuaia. M3yuenue cTeneHHon, moKa3aTeabHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKLHNA, UX CBOWCTB U TIpadUKOB,
UCIOJIb30BaHue (YHKUMMA AJ1 pelieHus 3a1ad U3 APYyruxX y4eOHBIX MPEAMETOB U
peanbHON >KM3HU TECHO CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, Tak U C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3TOM Ooiibllioe BHUMaHUE YIENSETCS
(GbopMHUPOBaHUIO YMEHHS BhIpakaTh POPMYyIaMH 3aBUCUMOCTH MEX]TY Pa3TuYHBIMU
BEJIMYMHAMH, HCCJIEN0BAaTh TOJyYeHHbIe (QYHKIUU, CTPOUTh UX Tpaduku.
Matepuai 3Toi coJiepKaTebHOM JTMHUN HAIEJIeH HA Pa3BUTUE YMEHUN U HABBIKOB,
MO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXK/y BETUYMHAMU B pa3nyHON (opme:
aHAJTUTUYECKOU, Tpaduyecko u ciaoBecHoW. Ero wu3ydeHume crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3allMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YEeCKUX, TaK W MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYalONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3ZMOXHOCTh MCCIIEIOBATh U
CTPOUTH I'papuku GYHKIUH, ONIPEACIISITS UX HAMOOJBIITNE U HAUMEHBIIINE 3HAUYCHMUS,
BBIUUCTISATh TUTOMIaAn (GUryp U OOBEMBI TEN, HAXOIUTh CKOPOCTH M YCKOPECHHUS
npoueccoB. JlaHHas coaep:KaTenbHasi JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHHSI MaTEMAaTHYECKUX MOJIENIe pealbHbIX CUTyaluld, HaXOXKICHHS
HaWJIy4dIlIeT0 PEUIEHUs B MPUKIAJAHBIX, B TOM YUCIE COUUATBHO-3KOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYEeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO abCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO M KPEATUBHOTO MBIILICHUS,
dbopMHUpOBaHUIO YMEHUH PACIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe,
TeXHUKEe M HcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yibTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTUSA MaTEMATUKU KaK HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
MPECTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKHU U MpeiararoT
HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIONINI BCE pa3fesibl MaTEMaTUKU U €€
MPUJIOKEHHUI, OHU CBSI3bIBAIOT pa3Hble MAaTEMAaTUYECKUE AUCHUIUIMHBI B €IMHOE



nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY MOHMMAaTb TEOPETHKO-
MHOXXECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa v Hayajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMATUYECKOTO MOJAEIMPOBAHMSA, KOTOPBIE IPU3BAHbI
c(hopMHpPOBaTH HaBBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIEI0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHYeCKOro aHaiu3a |
MHTEPIPETALNH [TOTYUYEHHBIX PE3YJIbTATOB. Takue 3a1aHus BIUIETEHBI B KAXKbIA U3
pa3ziesioB IPOrpaMMBl, MOCKOJIBKY BECh MATEPHUAII Kypca IIUPOKO UCTIOIB3YETCS IS
peuieHns NpUKIaAHbBIX 3aaad. lIpy pemeHnHn peanbHBIX NPaKTHUYECKUX 3a/1ad
yyaliuecs pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS] MPUKIAIHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Havaia
MaTEMAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM 1uTaHe Ha M3ydYeHHe Kypca aareOpbl 1 Hayall MAaTEMaTUUeCKOTO aHAJIn3a
Ha 0a30BOM YpPOBHE OTBOAUTCSA 2 yaca B Henenmto B 10 kiracce u 3 yaca B HEJEIO B
11 kmacce, Bcero 3a aBa roaa ooydenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia 1 BbIYMCICHUS

Pannonansibie yucna. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, IMPOLIEHTHI,
OECKOHEUHbIE  MepUuoANYEcKre  JIpoldu.  ApudmeTndeckue  omnepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
ApoOeit U TPOLEHTOB JUIsl PEIIeHUs MPUKIAJAHBIX 33/lay U3 Pa3IU4HBIX OTpacliiei
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 ¢ wnenbiM  nokasareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue mnomxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3a]ad M MPEACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JleWictBus  c
apu(pMETUIECKUMHU KOPHSIMU HATypaJIbHON CTEIIECHHU.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETpUYECKHUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTsa. Merton
UHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a]1a4 U
3a/1a4 U3 Pa3IuYHbIX 00JIaCTel HAYKU U PEaTbHOM KU3HHU.

DOyHKUNH U TPaPUKH

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

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymn dyskmmm.
[TpomexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIC (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAEICHUE TPUTOHOMETPUYECKUX
(yHKIUH YKCIIOBOTO apryMEHTA.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbLHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKON
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHHUE TPOrpecCUr ISt
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOk€ecTBO, omnepainuu HajJ MHOXecTBamu. Jluarpammbl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO armapara Jjs OINMCAHHS pPeajbHbIX
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 ¢ palmoHaNIbHBIM NOKa3aTeneM. CBOICTBA CTEIEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIIMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpuMeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKHUX
3a/1a4 M 33724 U3 Pa3IMuHbIX 00J1acTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

Oynkrus. [lepuonnueckne pynkimn. [IpoMexyTKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl 1 MUHUMYMBI (yHKmuu. HanGonbliee W HavMeHbIlee 3HAYCHHE
(GYHKIMHY HA TPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN ST UCCIAEJOBAHUS MPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuil U (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

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

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIYUYIIEro pEIICHUS B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi uin rpaduKoM.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (uU3NUECKUN CMBIC]I. Bpruuciaenue
uHTerpana mo popmyne Herotona—JleiioHuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CIEAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HAa POCCHMCKOro oOIiecTBa, MPEeJACTAaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCcKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAIIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JIOCTHKEHHH B APYTHX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; 0CO3HAHWEM JIMYHOTO BKJI/Ia B TOCTPOCHUE YCTOWMUMUBOTO OYAYIIIETO.

DcTeTUYeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 00HEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMAaTHYECKUe 3HaHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryiisipHas (pu3nyeckasi akTUBHOCTH); PU3HMUECKOTO COBEPILICHCTBOBAHMSI,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HCHHBIC IUJIaHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIBHO-PKOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLUAIBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NpPUMEHEHHEe MaTeMaTHMYeCKHX 3HAHMM IS pelleHus 3ajad B
00J1aCTH OKPY’KaIOILEH Cpeibl, JIAHUPOBAHMSI TOCTYNKOB U OLIEHKU UX BO3MOKHBIX
MOCIICJICTBUM JJI1 OKPY>KAIOIIECH CpefIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAaykKd M  OOINECTBEHHOW TNPAKTUKHU, TOHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON MIesTEeIBbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKA M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBJISITh MPOEKTHYIO M HCCIEIOBATENIBCKYIO AESATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMU,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUuUsMUY, YHUBEPCAbHBIMU Pe2YIAMUSHbIMU OeUCEUIMU.

1)  Vhuusepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposarue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUA  OKpYJcaroujeco  Mupa,  NpuMeHeHue  J102UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OmpeNesiecHUs]  MOHSTHHM;  yCTaHABIMBATh  CYIIECTBEHHBI  MNpHU3HAK
KJaccupuKauy, OCHOBaHUS Il OOOOIIEHHUS U CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISTh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeunsi B (aKTaxX, [aHHBIX, HAOJIONCHUSIX U YTBEPKICHUSIX;
npeajgaratb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOATENIbHO JI0Ka3aTesbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONINE MPOTHBOpPEUHE, MPoOiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJOBAHUSA, OIICHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJOB M O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTH UHPOPMAIIUHU, JTaHHBIX, HEOOXOIUMBIX /ISl OTBETA HA
BOIIPOC U JUJISl PELICHUS 3a]1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OLICHUBATH HaJIE)KHOCTh uHpopManu o CaMOCTOSITEJIHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcarbnvle  KOMMYHUKamueHwvle  Oelicmeus,  00ecnedusarom
chopMuUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO61enue:

e BOCIPUHUMATH ¥ (POPMYIHPOBATH CYKJIECHUS B COOTBETCTBUH C YCIOBUSIMHU
Y [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U NMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy peIIeHUs
3aJ1auyu, KOMMEHTUPOBATh IMOTYUYEHHBIN pE3ysIbTaT;

e B X0JI¢ OOCYXKIEHHS 3a/1aBaTh BOTIPOCHI TIO CYIIIECTBY 00CYK1aeMOM TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BhICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PCIICHHWS  3aJadyd,  JKCIIEPUMEHTAa,
UCCJICIOBAHUS, TIPOCKTA; CAMOCTOSTEIPHO BRIOUPATh (DOPMAT BBICTYIIIICHUS
¢ yu€ToM 3aja4 NMPE3CHTAUA U OCOOCHHOCTEH ayJUTOPHUH.

CoTpyaHUYECTBO:

e IIOHUMATh M MCIIOJIH30BATh NPEHMYIIECTBA KOMaHIHOW U MHANBUAYATbHOM
paboThl MpHU peuieHuH Y4eOHBIX 3ajlay; MPUHUMATH II€JIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHM3AlMI0 COBMECTHOW  paboThI,
pacupenensiTh BHABI paboOT, MOTOBApUBATHCS, OOCYXIaTh MpoOLECC H
pe3ynbTat paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YY4acCTBOBATh B IPYyMIOBBIX opMax paboThl (0OCYXIeHHs, 0OMEH MHECHHH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCTBO CBOETO BKJaJa B OOmMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aMOICUCTBHSI.

3) Vuusepcanvhvie pezyniamugensle oeticmeus, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIEeKCHH KaK OCO3HAHHS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIIECcca U Pe3yIbTaTa
pEIIeHHs] MaTeMaTHIeCKON 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPH PEIICHUH 3a7a4H,
BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHUBAaTh COOTBETCTBHUE pe3yJbTaTa LEJId U YCIOBUAM, OOBACHSTH
IPUYMHBl JTOCTMKEHUS WA HEIOCTWIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOrO0 aHAIM3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS POOb, MPOIECHTHI.

Boimonuars  apudMeTrudyeckue — onepandd ¢ palUOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM TOKAa3aTeleM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO YHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC Y TAHT'€HC MPOU3BOJBHOIO YIJa;
MCITIOJIb30BaTh 3aMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BeimonHaTh peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M PEIIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHus I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIE THUIIBI LIENBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YpPaBHEHUU U HEPABEHCTB.

[IprMeHATs ypaBHEHHS U HEPABEHCTBA JJIsl PELICHUSI MaTEeMaTUYECKNX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOIb30BAHUEM alllapaTa anreopsbl.

DyHKUUM U TPaPuKu

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aaHus (PyHKIMH, 00JacTh
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (YHKUMHU, HYJIU (YHKIUH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uutath rpaduku JTUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIUH,
CTeNEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QyHKIUN JUIsI  UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3a]a4y U3 JPYrHX Y4eOHBIX MPEAMETOB U peajbHOM
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Hauyana maTeMaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: I[OCJIENOBATEIBHOCTh, apudMeTudeckas u
reOMETpUYECKasi IPOrPECCUH.

OnepupoBaTh NOHATUAMM: OECKOHEUHO YyObIBarOUlass TreoMeTphuYecKast
nporpeccusi, cymma O€CKOHEYHO YOBIBAIOILIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA IOCIEIOBATENBHOCTEH U IPOrPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHUMN, IPU PEIICHUH 3a7a4 U3 IPYTUX YYEOHBIX ITPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleNeHre,  TEOpeMa,  CIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHB C PAIMOHATBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPHUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI [IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUN, COAEpXkAIIMX JOorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte penenuss mpocTeHImx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBIATH
BBIDA)KCHUS, YPAaBHEHHs, HEPABEHCTBA M CHCTEMBI IO YCJIOBHIO 3aJadyH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh  MOHATUSMHU: Tepuoanyeckas  QYHKIHUSA, MPOMEXKYTKH
MOHOTOHHOCTH ~(YHKIIMHM, TOYKH DOKCTpemMyMa (QyHKIHMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHS (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (PYHKIUHN; H300pakaTh UX Ha KOOPJAWHATHOM TIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAUHATHOM TIJIOCKOCTH Ipad)UKH JTMHEHHBIX YPaBHCHUHN 1
UCIIOJIb30BaTh UX JJISI PEUICHUS] CUCTEMBbI JIMHENHBIX YPABHEHUMN.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIEAOBAHMUS TIPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

OneprpoBaTh MOHATHAMH: HENpPEPbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINY;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauth npou3BoaHbIE 3JIEMEHTAPHBIX (PYHKINN, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 7Sl UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-OKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBaTh MNOHATUSAMH: [EepBoOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxoauTts mepBooOpa3HbIe 2IEMEHTAPHBIX (YHKIIUN; BEIYUCIATH HHTETPA 110
dbopmyne Hprorona—JleitOnuma.

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIMATHLHO-DKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeICTBAMUA MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHOk€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTEIILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. T puroHoMeTpudecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas GyHKIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckrue QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenue mpou3BOIHOM 24 1
5 HHTerpan u ero npuMeHEHUsI 9
6 Cucremsbl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

KoanyecTBo yacoB

Ne Jara
w/n Tema ypoka Beero KonTtpoJbHbie IIpakTHYeckue S —
padoThI padoThI

1 MHo0XecTBO, orepauy HajJ MHOXKECTBaMHU. 1 04.09
Huarpammer Ditnepa—Benna '
Panmonaneueie uncna. OOBIKHOBEHHBIEC U

2 JeCSITUYHBIE TPOOH, MPOLIEHThI, OECKOHEYHbBIE 1 05.09
MePUOANIECKUE APOOH
Apudmernueckue onepanuu ¢

3 paloHaIbHBIMU YHCIIaMU, IpeoOpa3oBaHus 1 11.09
YHUCJIOBBIX BBIPAKECHUM
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS

4 pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1 12.09
oTpaciel 3HaHUW U peaIbHON KU3HU
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS

5 peuieHus NpuKIagHblX 3a4a4 U3 pasIindHbIX 1 18.09
oTpaciel 3HaHUW U peaIbHON KU3HU
JleficTBUTENbHBIE UKCa. PaninoHanbHbIe U

6 1 19.09
HppaLMOHAJIbHBIE YHCIIa

7 Apj/I(I)MeTI/I‘IeCKI/Ie OTIEPALINHU C 1 25 09
JNEHUCTBUTEIbHBIMU YUCIAMU
[TpubnmkEHHBIE BRIYUCIICHUS, IPAaBUIIA

8 OKpYTJICHMS, IPUKHUIKA U OLICHKA pe3ybTaTa 1 26.09
BBIYHCIICHU I




ToxnecTBa U TOXXAECTBEHHBIE

9 02.10
npeoOpa3oBaHms

10 VYpaBHeHME, KOPEHb YPABHEHUS 03.10

11 HepageHcTBO, penieHue HepaBeHCTBa 09.10

12 Meto1 uHTEpBAJIOB 10.10

13 Pemmenue IUJ;eJH)Ix U JpOoOHO-paIMOHATBHBIX 16.10
YpaBHEHU U HEPABEHCTB
KonTponsHas pabora no teme "MHo)kecTBa

14 palMOHANBHBIX U IEUCTBUTEIIBHBIX YUCET. 17.10
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"

15 OyHKIUSA, CTTOCOOBI 3a1aHus (DYHKIIUH. 53.10
B3aumHo o6paTHbIe QyHKIMH
I'paduk dyakumn. O6macTs onpeneacHus u

16 MHOYECTBO 3HaueHu pyHkuuu. Hymm 24.10
¢byHkuuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA

17 UeETtHbie 1 HEUETHBIC (PYHKITMH 06.11
CreneHs ¢ 1eIbIM I0Ka3aTeNleM.

18 CrannapTtHas (hopma 3armcu 07.11
JIeWCTBUTENILHOTO YHCIa
Hcnonp3oBanue noaxo el Gopmsl 3aucu

19 JeWCTBUTENIBHBIX YUCEN ISl peILICHHS 1311
MIPAKTUYECKUX 3a/1a4 U IPECTaBICHUS
JTAHHBIX

20 CreneHHast GyHKLUS C HATYpPaJIbHBIM U 1411
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

21 ApupmeTnueckuii KOpeHb HaTypalbHON 2011

CTCIICHHU




ApupmeTnuecKnii KOpeHb HaTYpaIbHON

22 21.11
CTENEHU
CBoiicTBa apuPMETHIECKOTO KOPHS

23 8 27.11
HaTypaJIbHOM CTENEeHU
CBoiicTBa apuPMETHIECKOTO KOPHS

24 8 28.11
HaTypaJIbHOM CTENEeHU
CaoiicTBa apr(METUUECKOTO KOPHS

25 8 04.12
HaTypaJIbHOM CTENEeHU
HeiicTBus ¢ apupMeTHIECKUMU KOPHIMH N—

26 . 05.12
oif creneHun
JeiicTBus ¢ apupMeTHIeCKUMU KOPHAMH N—

27 ¥ 11.12
oif creneHun
JeiicTBus ¢ apudpMeTHIeCKUMU KOPHAIMH N—

28 . 12.12
oif creneHun
JleiicTBust ¢ apupMeTHUESCKIMU KOPHSIMHU N—

29 . 18.12
oif creneHun
JleiicTBust ¢ apupMeTHUESCKIMU KOPHAMHU N—

30 . 19.12
oif creneHun
Pemenne uppannroHanbHbIX YpaBHEHUN U

31 25.12
HEPaBEHCTB
Pemenune uppairoHanbHbIX ypaBHEHUN U

32 26.12
HEPaBEHCTB
Pemenune uppairoHanbHBIX ypaBHEHUN U

33 09.01
HEPaBEHCTB
Pemienne nppaiiMoHaNbHBIX YpaBHEHUH U

34 P 15.01
HEPABEHCTB
Pemienne nppaniMoHaNbHBIX YpaBHEHUHN U

35 16.01

HCPAaBCHCTB




36 CBoiicTBa u rpaduk KOpHs N-0if cTeNeHN 22.01
37 CoiicTBa u rpaduk KOpHS N-0ii cTeNeHN 23.01
KonTtposnsHas paboTa o teme
"Apudmerrueckuii KOpeHb N—0¥ CTENEHHU.
33 prd p 1 29.01
WpparnmonaibHbIe ypaBHCHUS U
HepaBeHCTBaA"
CuHyC, KOCHHYC U TaHT'€HC YHCJIOBOIO
39 Y Y 1 30.01
aprymMeHra
CuHyc, KOCHHYC U TaHI'€HC YHCIOBOIO
40 Y Y 1 05.02
apryMeHTa
ApKCUHYC, apKKOCHHYC ¥ apKTaHTCHC
41 P ye. ap yernap 1 06.02
YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC ¥ apKTaHTCHC
42 PICHIHYE, ap yemap 1 12.02
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,
43 omnpeesIieHue TPUTOHOMETPUUECKUX () YHKIIUHA 1 13.02
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckasi OKpy>KHOCTb,
44 ompeieJICHUEe TPUTOHOMETPUUECKUX ()YHKIIHHA 1 19.02
YHCIIOBOTO apryMeHTa
45 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 20.02
46 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 26.02
47 OcHoOBHBIE TPUTOHOMETpUYECKUE HOPMYJIBI 1 27.02
48 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 04.03
[IpeoOpazoBaHme TPUTOHOMETPUUECKUX
49 PEOBPERO! P P 1 05.03
BBIpKEHUI
[IpeoOpazoBaHme TPUTOHOMETPUUECKUX
50 Peobp P P 1 11.03

BBIpaXKCHUI




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

ol . 1 12.03
BBIpAKCHUI
59 Hp€06p21303321HI/I€ TPUTOHOMETPHUYECKHIX 1 18.03
BBIpAKCHUH
53 Hp€06p21303321HI/I€ TPUTOHOMETPHUYECKHIX 1 19.03
BBIpAKCHUH
o4 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1 01.04
55 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1 02.04
56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1 08.04
S7 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1 09.04
58 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1 15.04
59 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1 16.04
KontpomnbHas paborta no teme "®@opmysis
60 TPUTOHOMETPHUH. TpUTOHOMETPUIECKHE 1 22.04
ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS
61 OCJIENOBATEILHOCTEN. MOHOTOHHEIE 1 23.04
[IOCJIEI0BATEIbHOCTH
Apugmernueckas 1 reoMeTpudeckas
62 nporpeccuu. Vcnoisib30BaHue Mporpeccun 1 06.05
JUISl PELIeHUs peabHbIX 3a/1a4 IPUKJIATHOTO
XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. Cymma O€CKOHEYHO 1 07.05
yOBIBAIOLIEH r€OMETPUYECKOM MPOrpPecCHu
64 dopmyra CI0KHBIX TPOLIEHTOB 1 13.05
65 dopmyra cI0KHBIX TPOLIEHTOB




O0001menue, cucreMaTH3amus 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1 14.05
ananu3a 10 xmacca
67 Hrorosas koHTpoJbHAs paboTa 1 20.05
O0001enue, cucreMaTH3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1 21.05
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68







