MHUHHUCTEPCTBO ITIPOCBEIEHUSI POCCUMCKOM ®EJIEPALIUA
Komurert o0mero n npogeccnoHaabHOro odpazopanus JleHmHrpaackoii odacTu

Komurer o0pazoBanus axmuauctpanun MO TocHeHcknii paiioH
JleHuHrpaackoi odaacTu

MBOY «I'umua3ust Ne2 r. Tocno um. I'epost Conuanucrudeckoro Tpyna H.®. ®DenopoBa»

[Tpunoxenne k OOII COO,
YTBEPKJEHHOU NPUKA30M IUPEKTOpa
MBOY «'umuazus Ne2 r.TocHo
uM.I'epost ConnanucTuyeckoro
Tpyna H.®.Denoposa»
Ne96/01-15 ot 31.08.2023

PABOYASA ITPOI'PAMMA
(ID 1698851)

yueOHOro npeaMera «AJiredpa u Ha4ajIa MaTeMaTHYECKOr0 aHAJIU3A.
ba3oBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

r. TocHo
2023
IMHOACHUTEJIBHASA 3AININCKA



Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcst 10 —11 kimaccoB pa3paboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OeCTIeUMBACT OBJAQJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS TMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHUYECKOrO aHalW3a» SIBJISETCS OJHUM U3
Han0oJIee 3HAYMMBIX B ITPOrPaMMe CTaPIICH MIKOJIBI, TOCKOILKY, C OJTHONH CTOPOHBI,
OH o0ecIleynBaeT MHCTPYMEHTAJIbHYIO 0a3y Il HM3y4YeHHUsS BCEX ECTECTBEHHO-
HAyYHBIX KYPCOB, & C JIPyrOM CTOPOHBI, POPMHUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIIJICHUE Y4YaIlUXCS HAa ypOBHE, HEOOXOIUMOM [III OCBOCHHUS KYpCOB
UH(POPMATHUKH, 00I1IECTBO3HAHMSI, UCTOPUH, CIOBECHOCTU. B paMkax 1aHHOTO Kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKH, KOTOpas
bopMynHpyeT CBOM TOCTHKEHHS B MaTEMaTHYECKOH (opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJAJEHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHYECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS TMPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIEIEeH peaJbHBIX CUTYallMid W WHTEPHpPETAIHUH
MOJIYYCHHBIX ~ PENICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TpUpOJE, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU ¥ X aBTOPAMH.

Kypc obnagaeT 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyercs Kak depe3 ydeOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy9YHOTO MHPOBO33PCHHS, TaK W 4epe3 crenuduky ydeOHOW AesATEIBHOCTH,
TpeOyromen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOIOJDKUTETHHOM
KOHIIEHTPAIINN BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYYCHHBIN PE3yIIbTaT.



B ocHOBe MeToMKM 00ydeHus anredpe u HauajaM MaTeMaTHYeCKOro aHaIu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4YEHHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYeCKOT0 aHaJIN3a» BKIIIOYAET
CIEAYIOLIHAE COACPKATEIBHO-METOAUYECKUE JIMHUUA: «YHClIa U BBIUUCIICHUA,
«DyHKIMUM U TpapuKn», «Y paBHEHUS U HEpaBEeHCTBa», «Hayana Mmaremaruueckoro
aHain3a», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE COEPKATEIBHO-METOANYECKUE
JUHUU HW3Yy4yaloTCd Ha MPOTSHDKEHMHM JABYX JIeT OOy4YeHHUsT B CTapllel IIKoJe,
€CTECTBEHHO JOIOJIHSSA APYT IPyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U
paznenamu. J[aHHBIA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe colepKaHHE€  HECKOJIbKMX  MAaTEeMaTUYECKUX JTUCUUIUIMH:  anredpa,
TPUTOHOMETPHS, MAaTEMaTUYECKUI aHAIN3, TEOPUS MHOXKeECTB U Jip. [Io Mepe Toro
KaK yyaliuecsi OBJaJeBaloT BcE€ Oojee NMPOKUM MaTEMaTHYECKUM aliapaToMm, y
HUX TIOCNEJ0BaTeIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTE€MAaTHYECKYIO0 MOJIEIb PEATBHON CUTYyallH, IPUMEHATH 3HAHUSI, IOJYYCHHBIE B
Kypce «Anrebpa W Hauyajga MaTeMaTUYECKOro aHaiu3a», JUIsl pElIeHHs
CaMOCTOSATESILHO  CPOPMYJIMPOBAHHOM MaTeMaTHMYecKOW 3ajJadd, a 3aTeMm
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YIbTaT.

CopeprxarenpHO-MeTOANMYECKas JIMHUA «UHUCiIa M BBIYMCIICHHS» 3aBEpLIACT
(opMupOBaHUE HABBIKOB MCIIOJIb30BAHMSI I€HCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HayaToO B OCHOBHOM mIKoje. B crapmieil mkosne ocoboe BHUMaHUE yJIemsieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUUCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3alUCH JACHCTBUTENBHOIO YHCIA, YMEHHUE
pallMOHATIBHO BBINOJHATh JEUCTBUS C HUMM, JelaThb IPUKUAKY, OLICHHBATh
pe3ynpTaT. OOydaromuecs MNOIY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW Gdopme,
WCIIOIb30BAHUA MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuansa «YpaBHEHUS W HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaXJIOM pasfJene MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIMX 3ahad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMUA METOJAMHU pPELICHUs LENblX, PAalMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOTrapu(MUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA P UCCIIETOBAHUHT
(YHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a]ad Ha
HaxOXKJEHUWE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colep)KaTesibHas JIMHMS BKIIOYAaeT B ce0d Takxke (OPMUPOBAHHE YMEHMI
BBINIOJIHATH pacy€Tsl MO (opMynaMm, NpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,
collepKallluX CTENeHH W Jiorapudmsel. biarogaps u3ydeHUIo aiareOpanvyeckoro
MaTtepHaia IpOUCXOJUT JajbHEMIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO



MBIIIUICHUST  ydaluxcsi, (OPMUPYIOTCS HABBIKM JACAYKTUBHBIX PacCyXKICHUH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEpaBEHCTB. AnreOpa npenaraer 3ppeKTuBHbIE
MHCTPYMEHTBI [JIsl pEUIeHUs] MPAKTHUYECKUX M €CTeCTBEHHO-HAay4HbIX 3ajad,
HArJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUSA «DyHKUMH U TpadUKU» TECHO
MEePeruIeTaeTcs ¢ IPYruMU JJUHUSAMHU Kypca, MMOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATENBHOCTD U3YUEHHs MaTepuana. 3yuenue cTeneHHoM, MoKa3aTeabHOM,
Jorapu(MUYECKON U TPUTOHOMETPUYECKUX (YHKLHNA, UX CBOWCTB M TpadUKOB,
UCIOJIb30BaHue (YHKUMHA AJi pelieHus 3a1ad U3 APYyruxX y4eOHBIX MPEAMETOB U
peanbHON >KM3HU TECHO CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, Tak M C
pelIeHreM ypaBHEHUM U HepaBeHCTB. IIpu 3TOM Ooiibllioe BHUMaHHUE YIENSIeTCs
(bopMHUPOBaHUIO YMEHHS BhIpakaTh POPMYyIaMH 3aBUCUMOCTH MEX]TY Pa3TuYHBIMU
BEJIMYMHAMH, HCCJIEN0BAaTh TOJy4YeHHbIe (QYHKIUU, CTPOUTh UX Tpaduku.
Matepuai 3Toi coJiepKaTebHOM JTMHUN HAIEJIeH HA Pa3BUTUE YMEHUN U HABBIKOB,
MO3BOJISTIONINX BBIPAXKATh 3aBUCUMOCTH MEXK/y BETUUMHAMU B paznyHoOi (opme:
aHAJUTUYECKOU, Tpaduyecko u ciaoBecHoW. Ero wu3ydeHume crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOUIEHUI0 U
KOHKPETHU3allMH, UCIIO0JIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TAK W MPUKIAJHBIX 3a7a4,
JOCTYIHBIX 00YYalONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTPOUTH I'papuku GYHKIIUH, ONIPEACIISITS UX HAMOOJBIITNE U HAUMEHBIIINE 3HAUCHMUS,
BBIUUCTISATH TUIOMIaAn (GUryp U OOBEMBI TEN, HAXOAUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHas coaep:KaTenbHasi JUHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHHSI MaTEMAaTHYECKUX MOJENIe pealbHbIX CUTyaluld, HaXOXKICHHS
HaWJIy4IlIeT0 PEUIEHUs B MPUKIAJAHBIX, B TOM YHUCIE COUUATBHO-3KOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTH4YEeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO M KPEATUBHOTO MBIILICHUS,
(dbopMHUpOBaHUIO YMEHUH paCIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHUKH B HaYyKe,
TEXHUKEe M HcKyccTBe. OOyuaromuecsi y3HAlOT O BBIJAIOLIUXCA pe3yibTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTUSA MaTEMATUKU KaK HayKH, U UX aBTOpax.

CopaepxaTenbHO-MeTOANYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
MPECTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJbHOW MAaTeMaTUKHU U MpeiararoT
HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEANHSIIONINI BCE pa3feibl MaTEMAaTUKU U €€
MPUJIOKEHHUI, OHU CBSI3bIBAIOT pa3Hble MAaTEMAaTUYECKUE AUCHUIUIMHBI B €IMHOE
nenoe. Ilo3tomy BakHO JaTh BO3MOKHOCTBH IIKOJBHHUKY IOHUMAaThb TEOPETUKO-



MHO>XECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMATUYECKOTO  MOJEIUPOBAHMSA, KOTOPBIE IPU3BaHbI
c(hopMHpPOBaTH HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeI0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHUYeCKOro aHaiu3a |
MHTEPIPETALNH [TOTYUYEHHBIX PE3YJIbTATOB. Takue 3a1aHus BIUIETEHBI B KAXKIbIM U3
Pa3ziesioB IPOrpaMMBl, MOCKOJIBKY BECh MATEPHUAII Kypca IUPOKO UCTIOIB3YETCS IS
peuieHns NpUKIaAHbBIX 3aaad. lIpy pemeHnHn peanbHBIX NPaKTHUYECKUX 3a/1ad
y4yaluiuecs pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsnemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa W Hayaia
MaTE€MAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1uTaHe Ha M3ydeHue Kypca aareopbl 1 Hayall MAaTEMaTUUeCKOT0 aHaIn3a
Ha 0a30BOM YpPOBHE OTBOAUTCS 2 yaca B Henelnto B 10 kiracce u 3 yaca B HEJENIO B
11 ximacce, Bcero 3a aBa rojaa ooyuenust — 170 gacos.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BIYUCICHUA

Panronansabie yncna. OOBIKHOBEHHBIE W JIECATUYHBIC NIPOOHU, TMPOILICHTHI,
OCCKOHEUHBIE  TIepUOAMYEcKHe  apodu. ApudmeTnyueckue  omepamuu  C
paIMOHAILHBIMU YUCIIAMH, TTPEO0Pa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenune
JIpo0eit U TPOIEHTOB JUIsl PEIICHHs] MPHUKIAAHBIX 3a7ad W3 Pa3jIMdHbIX OTpacie
3HAHUU U PEaIbHOU KU3HU.

JlelicTBUTENbHBIE uMCHa. PalnvoHanpHbIE W HPPALMOHAIBHBIE YUCIIA.
Apudmetndyeckue omepanuu ¢ JACHCTBUTENbHBIMH unciaamu. [IpubmmxEHHbIC
BBIUNCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLEHKA PE3YyJIbTaTa BHIYMCICHUM.

Crenenp ¢ 1ensiM  nokazatenemM. CranpaptHas ¢dopma  3amucu
NEUCTBUTENBHOTO uKcia. Mcnonp3oBaHMe MOAXOndmIed  QopMbl  3amucu
NEUCTBUTEIIBHBIX YHUCENI JJIs PEUICHHS NPAKTUYECKUX 3a7ad M MPEJACTABICHUS
JTAHHBIX.

ApudmeTnyeckuii  KOpeHb  HaTypalbHOW  crteneHu.  JlectBus ¢
apupMEeTHUECKUMU KOPHIMU HATypaJIbHOUN CTENEHHU.

CuHyC, KOCUHYC M TaHT'€HC YHCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.



YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE MPEOOPa30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHeHUE, KOpEeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenue nppanoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUYECKUX YPABHEHH.

[IpuMeHeHnE ypaBHEHN U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a/1a4 U
3a/lay U3 pa3au4HbIX 00J1acTeil HAyKHU U peabHON KU3HU.

DYyHKIUH U TPaPUKHU

Oynknusi, crnocobsl 3amanus GyHkuuu. [paduk dyskuuu. B3auMHo
oOpaTHbIe (PYHKITHH.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpoMesxyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas (QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpPHS 1-OU CTEIEHHU.

TpuroHomerpuyeckas OKPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUYECKUX
(YHKIIUN YHCIIOBOTO apryMEHTa.

HayvaJjia MaTeMaTH4Y€CKOI0 aHAJIM3A

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs OCJIEAOBATECIIHbHOCTEN.
MOHOTOHHBIE IOCIEA0BATEIBHOCTH.

Apudmernyeckas u reomerpuueckas nporpeccun. beckoHeuHo yObIBaroImas
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccud. dopMyiia CIOXKHBIX IPOLEHTOB. lcnonbp3oBaHWE IPOrpeccuu s
pelIeHns pealbHbIX 3a/a4 IPUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

MHoXxecTBO, omepauuud Haja MHoXecTBaMM. Jlunarpammel Jiinepa—BeHHa.
IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOI'O amnmnapara [ OIMCaHMs pPealbHBIX
MIPOLIECCOB U SIBJICHUM, MPH PEIICHUH 3a]]a4 U3 IPYTHX yUYEOHBIX MIPEIMETOB.

Omnpenenenue, Teopema, CleICTBUE, J0OKA3aTEIbCTBO.

11 KJIACC
Yucia v BbIYUCICHUS
Harypanbnsbie u nenele uncina. [Ipu3Haku n1e1MMoCTy LENbIX YUCEIT.
Crenenp ¢ palluOHAIBHBIM MMOKa3zatenaeM. CBOMCTBA CTEIICHHU.
Jlorapudm uncna. JlecssTHuHbIC U HATYpaIbHbIE JIOrapU(pMBbI.
YpaBHeHUS U HEPABEHCTBA
[IpeoOpazoBaHue BhIpAKEHUM, COJIEPKAITUX JTOTApUPMBI.



[IpeoOpa3oBaHue BBIpAXKEHUM, COJAEPKAIIMX CTEINEHH C pallOHAIbHBIM
ITOKA3aTEJIEM.

[Tpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenbHble YpAaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS! 1 HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHUHN. PellleHne MPUKIAIHBIX 337a4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PAllUOHAIBHBIX YPAaBHEHUIN U HEPABEHCTB.

[IprMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEHICHUI0 MATEMATUYECKUX
3a/1ay ¥ 3aJa4 U3 Pa3IMuHbIX 00J1acTel HAYKU U PEealbHOM JKU3HHU.

DYyHKIUHN U TPaPUKHU

Oyuknust. [lepuoanueckue pyHkiuu. [IpoMexxyTkr MOHOTOHHOCTH (DYHKITHU.
MakcuMymMbl 1 MUHUMYMBI QyHKIHH. Haubomnblliee W HauMeHbIllee 3HAUCHUE
GyHKIIMY Ha TTPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U TpadUKHU.

[TokazarenbHas u orapudmudeckas QyHKIIUU, UX CBOMCTBA U TpadUKU.

Hcnonb3oBanue rpa@ukoB QPyHKIUN JUIsl pellieHrs YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QYHKIUN [Jig HCCIEOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPHU PEIICHUU 3ajlady U3 APYTUX y4eOHBIX
IIPEAMETOB U PEAJIbHOW KU3HMU.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepoiBubie GhyHKIIMKA. MeTOI HHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpowsBonnas ¢yakuun. [eomerpudecknii u  QU3MUECKUH  CMBICIH
MIPOX3BOIHOM.

[IpousBomHble  dneMeHTapHBIX  QyHKIuA.  DopMynbl  HAXOXKICHUS
MIPOU3BOIHON CyMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[TpumeneHnne MPOU3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMbl. HaxoxaeHne HanOoIbIlero 1 HauMEHBIIETO 3HaYeHUsT QYyHKITUU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM Uil HAXOXKICHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX 3a/Jadax, g OIPENENIEHUs CKOPOCTH IIPOoLEecca, 3aJIaHHOTO
dbopmyoi uinu rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WNurterpan, ero reomerpuyeckuit u (unueckuil cmbici. Boruucnenue
uHTterpana no gopmysne Herotona—JleliOuuiia.



INJIAHUPYEMBIE PE3YJIbTATHBI
OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE Cpe/HEero o011ero o0pa3oBaHus CIEAYIONIUX JIUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHUS MPOTPpaMMbl Yy4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIETrOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UJICHTUYHOCTH, YBAXKESHHS K
IPOLIJIOMY ¥ HACTOAIIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHYECKOM ILIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JIOCTMXKEHHH B JAPYrUX HayKax, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM ITYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTIOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; 0CO3HAHMUEM JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYHUBOTO OYAYIIIETO.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

®ur3nYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOTO U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTIIbIXa, peryiisipHas pusznyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NPOdEeCCHOHATBHOW  NESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BHIOOP



Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUHU MTPAKTHICCKUX 3a]1a4 MaTeMaTHIEeCKOW HAITPaBICHHOCTH.

DKOJOTHYE€CKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYyJIbTYphl, TOHUMAHHEM BIIUSHHUS
COIMAITEHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpempl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpUEHTAaIMel Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHMHA JUIS pelIeHUs 3a1ad B
00J1aCTH OKPYIKAFOIIICH CPEJIbl, INTAHUPOBAHMS ITOCTYIKOB M OIICHKU MX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPYKAIOIICH CPEeIbI.

[leHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, IOHWMaHHUEM
MaTEMaTUYCCKOM HAyKh KaK cQepbl YeIOBEUECKOW JEATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO MpeaMera
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCaJIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelcmBUAMU, YHUBEPCAIbHBIMU PeCYNAMUBHBIMU OeUCTNEUMUL.

1)  Vuusepcanvnvie  no3zmasamenvuvle  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWUXcs (0ceoeHue
Memo0o8  NO3HAHUA — OKpyJcarouje2o  Mupda,  NpuMeHeHue  J102UHEeCKUXx,
uUcce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

bazoBrble slorndeckue 1enCTBUS:

e BBISBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMAaTHIECKUX
O00OBEKTOB, TOHSATUH, OTHOMICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpPUHUMATH, (OPMYTUPOBATH ¥  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W 0OIIne;
YCIJIOBHBIE;



e BBUIBIATH  MaTEeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3W U
OpoTHBOpeYHsl B (akTaxX, NaHHBIX, HAOJIONEHUSX U YTBEPKIACHHUIX;
npeyiaraTh KpUTEPHUN ISl BBIABICHUS 3aKOHOMEPHOCTEH U POTHBOPEUHIA;

e JeNaTh BBIBOJBI C HWCIOJIB30BaHWEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX W
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e TIPOBOJIUTH CaMOCTOSITENTEHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTpaNBaTh apryMEHTAIUIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpATh HaWOoOJIee TOAXOAAIUNA C Y4ETOM
CaMOCTOSITETTFHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTebCKUe IEHCTBUS:

e WCIOJB30BaTh BOIMPOCHI KaK HMCCIIEIOBATEIBCKUI WHCTPYMEHT MO3HAHUS;
GopMynupOBaTH BOMPOCHL, (PUKCHPYIONIME MPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBAaTh CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSATENIFHO (pOpMyIMpOBaTH 0OOOIIECHUS 1 BBIBOBI 110 pe3yIbTaTaM
NpOBEAEHHOTO HAOJIIOJICHUS, UCCIICJJOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0O00OIICHUI;

e IIPOrHO3UMPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmanueii:

e BBIIBJIATH JeUIUTH HHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX U1 OTBETA Ha
BOIIPOC U JJIsl PEILICHUs 3a]]auH;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIMIO, IPEACTABIATH €€ B pa3iIuyHbIX (popmax,
WILTIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITETTLHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvrnvie  KOMMYHUKaAmMuUGHvle  Oelcmeus, 0becneuusarom

cpopmuposanHocms CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

OOweHnue:



BOCIPUHHUMATH U (POPMYJIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUIMU
U LIeJIIMH OOILIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMMCBMEHHBIX TEKCTAaX, aBATh IMOSCHEHUS IO XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH MMOJIYyYECHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOMN TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE HA MTOUCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSITEIHLHO BRIOUPATh (hOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHUUYECTBO:

NIOHMMATh U UCIIOJIB30BaTh MPEUMYIIICCTBA KOMAH/HOW ¥ HHIUBH Iy IbHOU
paboThI TMPHU pENICHUH YYEOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  padoTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC W
pe3yabTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMMUH TPOAYKT IO KPHUTEPHUSM,
chOpMyIUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvuvle pecynamuegnule oeticmeus, obecneuusarom Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUUHOCTU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMH TO3HABATENBHOW pedJeKCHd KaK OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUH U MBICIUTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOITPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa
pelieHrs MaTeMaTUYeCKOU 3aauH;

MPEABUJIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTh MPU PEIICHUH 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBbCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEHH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTWKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbHI
OcBoenune yueOHOTO Kypca «Anrebpa v Hadaia MaTeMAaTUYECKOTO aHATH3a»
Ha YpPOBHE CpEIHEr0o 00IIero o0pa3oBaHUs JOKHO 00€CHeUYMBATH JOCTHKECHHE
CJIEIYIOIUX MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTATOB:

10 KITIACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIBHOE U JCWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PAlMOHAIBHBIMH U
JNEUCTBUTEIILHBIMU YHUCIIAMU.

BrinonHaTh puOIMKEHHBIE BHIYUCIICHUS, UCTIONb3Ys MPaBUJIa OKPYTJICHUS,
JeNaTh MPUKUJIKY U OLIEHKY Pe3yJibTaTa BbIUYMCICHUH.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelieM; CTaHAapTHas
dopma 3amucu JAEUCTBUTENHHOTO YHWCIA, KOPEHb HATypajbHON CTEMNeHHU;
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN I PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHSATHUSAMU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO; ILEJOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BeimonHaTh npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PEIIATh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHus I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIE THUIIBI LIENBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh YypaBHEHHS U HEPABEHCTBA JUISI PELICHUS MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PeaIbHOM KU3HH.

MogenupoBath peajgbHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHEHHWs, HEPABEHCTBA IO YCIOBHIO 3aJayd, HCCIEA0BATh
MIOCTPOCHHBIE MOJIENIU C UCTOIB30BaHUEM anmnapara anreOphl.

DyHKUNH U TPAPUKH



OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aJaHus (PyHKLIHMH, 00J1acTh
ONpeJeNeHUs] U MHOXKECTBO 3HAaueHUW (yHKIuHM, rpaduk (YyHKUIUM, B3aUMHO
oOpaTHbI€ (PYHKIIHH.

OnepupoBaTh NOHATHUAMU: YETHOCTD U HEUETHOCTh (DYHKUMH, HYJIU ()YHKIIHMH,
MIPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUUM 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb U uuTaTh rpaduku JUHEHHON (QYHKIIMM, KBaAPAaTUYHON (DYyHKIUH,
CTENEeHHOW (DYHKIIUU C IIeJIbIM NOKa3aTeJIEM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJad W3 APYrHX YUeOHBIX MPEAMETOB U peabHOU
’KU3HU; BBIpAXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUMHAMM.

Hauyana maTeMaTH4ecKOro aHAIM3a

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudecKkas u
reOMETPUYECKasi MPOrPECCHH.

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBaroass TIeoMeTpuyecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOIIEH TreOMETPUYECKON TPOTPECCHH.

3a1aBaTh MOCIEI0BATEIBHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnosip30BaTh CBOMCTBA IOCIEOBATENBHOCTEW U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMHU.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJis ONMCAHMS peabHbIX
IPOLIECCOB U SIBJICHUMN, IPU PEILICHUH 3a7a4 U3 IPYIHX YUYEOHBIX MTPEIMETOB.

OnepupoBaTh  IOHATUSAMH: ONpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KJIIACC

Yucsa 1 BIYUCICHUSA

OnepupoBaTh MOHATHUSIMHU: HATypallbHOE, II€J0€ YHCIO; HCMIOJIb30BaTh
MIPU3HAKU JIEIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHHUE YUCIIa HA MPOCThIE MHOXKUTEIN
JUISL pEILICHUS 3a7a4.

OniepupoBaTh MOHATHEM: CTENIEHb C PALIMOHATIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(PM UYHCIA, AECITHYHBIE W HATypaTbHBIC
norapugMsbl.

YpaBHeHUS U HEPABEHCTBA

[IpuMensTs cBOWCTBAa CTENEHW JUISI  MOpeoOpa3oBaHUS  BbIPAXKEHUN;
ONEPUPOBATh MOHATHSMH: INOKA3aTEJIbHOE YPAaBHEHHWE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHCHU U HEPABEHCTB.



BoinonusaTe mpeoOpa3oBaHUs  BBIPAXKEHUM, COAEpKAUUX JorapuMbl;
ONEPUPOBATH MOHATUSIMU: JIOTApUPMUUYECKOE ypaBHEHUE W HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABCHCTB.

Haxonutsb penienus npocTeHnxX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
WCMOJIb30BATh CUCTEMY JIMHEUHBIX YPAaBHEHUH ISl PEUICHUS MPAKTUYECKUX 3aa4.

Haxomute peuieHus npoCTEUIIMX CUCTEM U COBOKYITHOCTEN pAlMOHATIBHBIX
YPaBHEHUN U HEPABEHCTB.

MopaenupoBath peajbHble CHUTYyallun Ha S3bIKE aiareOpbl, COCTaBISAThH
BBIPDAXKCHMS, YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBUIO 3aJayH,
UCCJIEI0BATh TOCTPOCHHBIE MOJICNIU C UCTIOIL30BaHUEM armapara aireophi.

DYyHKIUH U TPaPUKHU

OnepupoBaTh  MOHATHUSMU: TEpUOAMYECKass  (YHKIHUSA, MPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMHM, TOYKH OKCTpeMyMmMa (yHKIUU, HauOodbIlee U
HAaWMEHbBIIICE 3HAaYeHUs (YHKIUM HA TMPOMEKYTKE; HCIOJIb30BaTh HX IS
uccieoBanus GyHKIMH, 3aJJaHHON rpaduKoM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOrapuMHUUECKOl U
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3006paxkaTh Ha KOOPJIMHATHOM MIIOCKOCTHU TpapyKu TMHEHHBIX YpaBHEHUN U
UCIIOJIb30BaTh UX JJISI PELICHUS] CUCTEMBI JIMHENHBIX YPABHEHUN.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUAMH: HENpPEpbIBHAS (YHKIHMSA;, TPOU3BOAHAS (DYHKIINH,
MCITIOJIb30BaTh TEOMETPUICCKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a7a4.

HaxoauTe mpon3BOHBIE IEMEHTAPHBIX (DYHKIUH, BEIYUCIISATH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA.

Hcnonp3oBaTh MPOU3BOAHYIO I HCCIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTh
1 DKCTPEMYMBI, TPUMEHSTh Pe3yJIbTaThl HCCIEIOBAHUS K TTOCTPOCHUIO TPA(UKOB.

Hcnonp3oBaTh NPOU3BOAHYIO ISl HAXOXKJICHUS HAWIIYUIIErO0 PEUICHUS B
MPUKJIAAHBIX, B TOM YHCJIE COLIMAIbHO-YKOHOMHUYECKHX, 3a/1a4ax.

OnepupoBaTh NOHSATUAMH: MepBOOOpa3Hasi W  HMHTErpaj; IOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.

Haxoauts nepBooOpa3Hbie 3eMeHTapHBIX (DYHKIUHN; BEIYUCISITE HHTETPal MO
dbopmyne Hperorona—JleiiOnuna.

Pemate mpukiianabie 3agauv, B TOM YHUCJIE COLMAJIBbHO-3KOHOMHYECKOTO H
(bU3MYeCKOro xapakrepa, CpeJICTBaMi MaTEMATHUYE€CKOT0 aHAJIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoaundecTBO 4acoB
Ne HanmeHoBaHue pa3aesioB u JuekTpoHHble (¢ poBbIE) 00pa3oBaTeIbHbIE
Bce Kourpoububie | IIpakTHyeckue
n/n TeM MPOrpaMmabl pecypchl
ro padoTsbI padoTsbI
MHOk€ecTBa pallHOHAIBHBIX
| U NEeHUCTBUTEIbHBIX YHUCEIL. 14 | https://resh.edu.ru/subject/lesson/4730/start/149073/
PanmionansHbie ypaBHEHUS U
HEpPaBEHCTBA
https://resh.edu.ru/subject/lesson/5175/start/326685/
OyHKIMU U TpadUKHU. _
5 Cremetn ¢ LeTb 6 https://resh.edu.ru/subject/lesson/4729/start/159013/
H https://resh.edu.ru/subject/lesson/5540/start/327000/
noKa3zaTeyieM
ApubMeTnuecknii KOpeHb N— _
s https://resh.edu.ru/subject/lesson/5498/start/272542/
OU CTEIIEHU. ]
3 18 1 https://resh.edu.ru/subject/lesson/5569/start/159263/
HppanunonanbHbie ypaBHEHUS
Y HEPABEHCTBA
DopMyJIbl TPUTOHOMETPHH. )
https://resh.edu.ru/subject/51/10/
4 TpuroHomerpuyeckue 22 1
ypaBHEHUS
5 IlocnenoBarenbHOCTH U 5 https://resh.edu.ru/subject/lesson/5223/start/326717/
MpOrpeccuu
6 [ToBTOpeHnue, 06061IeHNE, 3 ) https://resh.edu.ru/subject/51/10/
cUCTEMAaTHU3alMs 3SHAaHUH
OBIIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME
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11 KVIACC

HaumenoBanme KoanuecTBo 4acon
Ne DJIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTeJbHbIE
pa3aesoB U TeM Kontposbubie | IlpakTnueckue
n/n Bcero pecypcbl
NPorpamMmbl padoTsI padoTsI
Crenenb ¢ palliOHAIBHBIM
https://resh.edu.ru/subject/lesson/3841/start/225573/
MoKa3aTeseMm. .
https://resh.edu.ru/subject/lesson/5627/start/159321/
1 [TokazarenpHas GyHKIUS. 12 1 _
https://resh.edu.ru/subject/lesson/4731/start/159352/
[ToxazarenbHbIE
yYpaBHEHUS U HEPABEHCTBA
https://resh.edu.ru/subject/lesson/5753/start/272574/
Jlorapudmuueckas https://resh.edu.ru/subject/lesson/3823/start/198625/
) GbyHKIMS. 12 https://resh.edu.ru/subject/lesson/3834/start/198687/
Jlorapudmuueckue https://resh.edu.ru/subject/lesson/4732/start/198842/
YpPaBHEHUS U HEPABECHCTBA https://resh.edu.ru/subject/lesson/3852/start/199119/
Tpuronomerpuyeckue
3 dbyHKIMK 1 UX Tpaduky. 9 | https://resh.edu.ru/subject/51/11/
TpuroHomerpuyeckue
HEpaBEHCTBA
IIpousBoaHas. ]
https://resh.edu.ru/subject/51/11/
4 [Ipumenenue 24 1
MPOU3BOHOM
5 Hurerpain u ero 9 https://resh.edu.ru/subject/51/11/
MIPUMEHEHHUS
. https://resh.edu.ru/subject/51/11/
6 Cucremsbl ypaBHEHUH 12 1
. HarypanbHble u uenbie 6

qucia
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[ToBTOpEenue, 060061ICHNE,

CUCTEMAaTHU3alus 3HaAaHUHI

18

https://resh.edu.ru/subject/51/11/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MaremaTtuka: anreOpa M HadyajJla MaTEMAaTHYECKOTO aHain3a, TIeOMETPHs.
I'eometpus, 10-11 xmaccel/ Atanacsa JI.C., byry3zo B.®., Kagomner C.b. u
npyrue, AknuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

0. M. Konsirun, M. B. Tkauéna, H. E. ®&noposa, M. U. [llabynun / Matemaruka:
anredpa M Hayaja MaTeMaTUYeCKOro aHajau3a, reoMmetpusi / Anredpa U Hayana
MareMmatuueckoro anaimsza / 10 kmacc / yueOHoe mocobue / ba3zoBelii u
yriayOneHHsli  ypoBenb / MockBa / wumsnarensctBo  "IIpocBemienue"
0. M. Konsrun, M. B. Tkauésa, H. E. ®&nopora, M. U. [1labynun /MaTemaruka:
anrebpa M Hayaja MaTeMaTUYECKOro aHajau3a, reoMetpusi / Anrebpa U Hayana
MareMmatuueckoro anaims3a / 11 kmacc / yueOHoe mocobuwe / ba3zoBelii u

yrayOJIeHHBIH ypoBeHb / MockBa / m3aatenscTBo "[Ipocsernienue”

METOANYECKUE MATEPUAJIBI J1JIS1 YUUTEJISA

H. E. ®énopoa, M. B. TkauéBa / Anrebpa u Hauajga MaTeMaTHYECKOTO aHau3a /
10 xmacc / Meroauyeckue peKOMEHAAIMU / TocoOWe I yduTenei
obmeoOpa3oBarenbHBIX opranusanuii / Mocksa / M3znarensctBo "IIpocBemnienue”
H. E. ®énopora, M. B. Tkauépa / AnreOpa u Hadama MaTeMaTHYECKOT0 aHaIu3a /
11 xmacc / Meroauyeckue peKOMEHAAIMU / TocoOWe I yduTenei
obmeoOpa3oBarenbHBIX opranusanuii / Mocksa / M3narensctBo "IIpocBemnienue”
MaremaTtuka: aiarebpa W Hayajga MaTeMaTHYECKOTO aHaiau3a, TeoMeTpus /
I'eometpust 10-11 xmaccsl / ba3oBelil u yriayOneHHbl ypoBeHb /| MeTomuyueckue
pexomenaamuu k yueOuuky JI. C. Atanacsina, B. ®@. byry3osa, C. b. Kagomiiea u
np. / Mocksa / U3natensctBo "l[IpocBemnieHue”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/11/
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