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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yyebHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTO
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB paspaboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHusA, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzainusi mporpaMMbl 0OecCTIeUYMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JJMYHOCTHOTO ¥ TO3HABATEIBHOTO
Pa3BUTHS TMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajsa MaTeMaTHYECKOrO aHalW3a» SIBJISETCS OJHUM U3
HanOoJIee 3HAYMMBIX B ITPOrPaMMe CTaPIIICH MIKOJIBI, ITOCKOIbKY, C OJTHOH CTOPOHBI,
OH 00ecTeunBacT WHCTPYMEHTAIBHYIO 0a3y Ui M3YyYeHUS BCEX ECTECTBEHHO-
HAyYHBIX KYPCOB, a C JIPyrOM CTOPOHBI, POPMHUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIIJICHUE Y4YaIlUXCS HAa ypOBHE, HEOOXOIUMOM [III OCBOCHHUS KYpCOB
MH(POPMATHUKH, 0011IECTBO3HAHMSI, UCTOPUH, CIOBECHOCTU. B paMkax 1aHHOrO Kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMynHpyeT CBOM TOCTHKEHHS B MaTEMaTHYECKOH (opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMUKH U OOIINECTBEHHOW JKM3HU, TO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMHU KOHCTPYKIUSMHU
pa3BHBAacT YMEHHE HAaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMHUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJIE ydYaluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIEIeH peaJbHBIX CUTYallMid W WHTEPIpPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TIpUpOJIe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMHU.

Kypc obnagaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM
peanu3yeTcs Kak depe3 y4deOHbI Marepuall, cCocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

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

CrtpykTypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHaJIN3a» BKIIOYAET
CIEAYIOLIHUE COACPKATEIBHO-METOAUYECKUE JIMHUUA: «YHClIa U BBIUUCICHUAY,
«DyHKIMUM U TpapuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hayana Maremaruueckoro
aHain3a», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE COEPKATEIBHO-METOANYECKUE
JUHUM W3Yy4yaloTcs Ha MPOTSHDKEHMM JABYX JIeT OOy4YeHHUs B CTapllel IIKoJe,
€CTECTBEHHO JIONOJIHSSA APYT IPYyra U MOCTENEHHO HACHIIIAsCh HOBBIMA TEMAMH U
paznenamu. J[aHHBIA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe couepKaHHE€  HECKOJIbKMX MAaTEeMaTUYeCKUX JUCUUIUIMH:  anrelpa,
TPUTOHOMETPHS, MAaTEMaTUYECKUI aHaIM3, TEOPUS MHOXKeECTB U 1ip. [Io Mepe Toro
KaK yyaliuecsi OBJaJeBaloT BcE€ Oojee MMPOKUM MaTEMaTHYECKUM armapaToMm, y
HUX TIOCNEJ0BaTeIbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTE€MAaTHYECKYIO0 MOJIETb PEATBHON CUTyalluH, IPUMEHSATh 3HAHUSI, TIOJTyYEHHBIE B
Kypce «Anrebpa W Hauyajga MaTeMaTUYECKOro aHaiu3a», JUIsl pElIeHHs
CaMOCTOSATESILHO  CPOPMYJIMPOBAHHOM MaTeMaTHMYecKOW 3ajJadd, a 3aTeM
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YIbTaT.

CopeprxarenpbHO-MeTOANYECKas JIMHUSA «YMCiIa M BBIYMCICHUS» 3aBEpIIACT
(opMupOBaHUE HABBIKOB MCIIOJIB30BAHMS IEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO B OCHOBHOM MIKoje. B crapmieil mkosne ocoboe BHUMaHUE yJIelsieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUMCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3amUCH ACHCTBUTENBHOIO YHUCHA, YMEHUE
pallMOHATIBHO BBINOJHATh JEUCTBUS C HUMM, JelaThb IPUKUAKY, OLIEHHBATh
pe3ynpTaT. OOydaromuecs MNOIY4YarOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
WCIIOJIb30BAHUSA MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAKECHUM.

JIuansa «YpaBHEHUS W HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJE, IOCKOJbKY B KaXJIOM pasfielne MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBaOT
pPa3IMYHBIMUA METOJAMHU pPELICHUs LEblX, PalUOHAJIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapu(MHUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbple yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBIO MPOU3BOIAHON, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a]ad Ha
HaxXOXJIeHWE HaumOOJBIIMX ¥ HAUMEHbIIUX 3HayeHUH ¢yHkouu. JlanHas
colepKaTeNlbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHH
BBINIOJIHATE pacy€Thl MO (opMynaMm, NpPeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHMM, a TAKKE BBIPAKECHUM,



colepKallluX CTerneHu W Jiorapudmsl. braromaps u3ydeHUo ainreOpandeckoro
MaTtepuaia IpOUCXOJUT JajbHEMIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIUICHUST  ydaluxcsi, (OPMUPYIOTCS HABBIKM JCAYKTUBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PAaBEHCTB M HEPABEHCTB. Asre0pa npejaraer 3 QpeKTuBHbIe
MHCTPYMEHTBI [JIsl pEUIeHUs] MPAKTHUYECKUX M €CTeCTBEHHO-HAay4HbIX 3aj/ad,
HArJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKUMH U TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ PYTUMU JIUHUSAMHU Kypca, MOCKOJIbKY B KAKOM-TO CMbICIIE 33J1aET
NOCJIEIOBATENIbHOCTh U3YUEeHHs MaTepuaia. M3yuenue cTeneHHon, moKa3aTeabHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKLHNA, UX CBOWCTB M TpadUKOB,
UCIOJIb30BaHUe (DYHKLUMM JJI1 peleHus 3a4ad U3 Jpyrux y4eOHbIX IMPEeIMETOB U
peanbHON >KM3HU TECHO CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, Tak M C
pelieHreM ypaBHEHUM U HepaBeHCTB. [Ipu 3TOM Ooiibllioe BHUMaHUE YIENSIETCS
(bopMHUpPOBaHUIO YMEHHS BhIpakaTh POPMyIaMH 3aBUCUMOCTH MEX]TY Pa3TUuYHBIMU
BEJIMYMHAMH, UCCJIEN0BAaTh TMOJyYeHHbIE (YHKIMH, CTPOUTh UX Tpaduxu.
Matepuai 3Toi coJiepKaTebHOM JTMHUN HAIEJIeH HA Pa3BUTUE YMEHUN U HABBIKOB,
MO3BOJISIIONINX BBIPAXKATh 3aBUCUMOCTH MEXK/y BETUUMHAMU B pa3nyHON (opme:
aHaJTUTUYECKOU, Tpaduyecko u ciaoBecHoW. Ero wu3ydeHume crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIILJIEHUS, CIOCOOHOCTH K OOOOUIEHUIO U
KOHKPETHU3allMH, UCII0JIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCThH MCCIIEIOBATh U
CTPOUTH I'padpuku GYHKIIUH, ONIPEACIISITS UX HAMOOJIBIITNE U HAUMEHBIIINE 3HAUCHMUS,
BBIUUCTISATH TUIOMIaAn (GUryp u OO0BEMBI TEN, HAXOIUTh CKOPOCTH M YCKOPECHHUS
npoueccoB. JlaHHas coaep:KaTenbHasi JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHHSI MAaTEMAaTHUYECKUX MOJEJIEH peajdbHbIX CUTYyallUd, HaX0XICHUS
HaWJIy4IlIeT0 PEUIEHUs B MPUKIAJAHBIX, B TOM YUCIE COUUATBHO-3KOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO abCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO M KPEATUBHOTO MBIILICHUS,
dbopMHUpOBaHUIO YMEHUH pacIIO3HABATH MPOSBICHUS 3aKOHOB MATEMAaTUKHU B HAyKeE,
TEXHUKEe M HcKyccTBe. OOyuaromuecsi y3HAlOT O BBIJAIOLIUXCA pe3yibTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTUSA MaTEMATUKHU KaK HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
MOCBSLIEHA  JJIEMEHTaM TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MMPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKH U MpeiararoT
HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEANHSIIONINI BCE pa3fesbl MaTEMaTUKU U €€
MPUJIOKEHHUI, OHU CBSA3bIBAIOT Pa3Hble MATEMAaTUYECKUE JUCLMIUIUHBI B €IMHOE



nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY MOHMMAaTb TEOPETHKO-
MHOXECTBEHHBIM S3BIK COBPEMEHHOM MATEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Hadajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMAaTUYECKOTO  MOJEIUPOBAHUSA, KOTOPBIE IPHU3BAHbI
c(hopMHpPOBaTh HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeI0BAHUS
ATUX MOJENiel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHYeCKOro aHajiu3a |
MHTEPIPETALNH [TOTYUYECHHBIX PE3YJIbTATOB. Takue 3a1aHus BIUIETEHBI B KAXKbI U3
pa3zesioB IpOrpaMMBbl, MOCKOJIBKY BECh MATEPHUAII Kypca IUPOKO UCTIOJIb3YETCS IS
peuieHns NpUKIaAHbBIX 3aaad. lIpy pemeHnHn peanbHBIX NPaKTHUYECKUX 3a/1ad
yyaliuecs pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh M KOHKPETU3UPOBATh
npobsemy. 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 TUTaHE Ha M3YYeHHUE Kypca aareOphl M Hayal MaTeMaTHIECKOTO aHaIM3a
Ha 0a30BOM ypoBHE OTBOUTCS 3 yaca B Hejxelo B 10 kiracce u 3 yaca B HEJIEIIO B
11 xmacce, Bcero 3a aBa roga ooyuenust — 201 gac.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansubie yucia. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, MPOLIECHTHI,
OECKOHEUHbIE  MepUoANYEcKre  JIpoOu.  ApudmeTndeckue  onepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOell U TMPOLEHTOB JUIsl PEIICHUs MPUKIAJAHBIX 33a/lay U3 Pa3Iu4HbIX OTpacliiel
3HAHWUU U pEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHMCHA. PanuoHanpHbIE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu ¢ ACHCTBUTENbHBIMH uuciaamMu. [IpubnmxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ nenbiM  nokasarenem. CranpaptHas  Qopma  3amucH
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue momxojsuiedi  Qopmbl  3amucH
NEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3a]ad M MPEACTaBICHHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleWictBus  c
apu(pMETHIECKUMHU KOPHSIMU HATypaJbHOUN CTETIEHHU.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Merton
UHTEPBAJIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpU4ECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a/1a4 U
3a/1a4 U3 Pa3IuYHbIX 00JIaCTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymn dyHkmmm.
[TpoMexxyTku 3HAaKOTOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITUH.

Crenennas (pyHKIMs ¢ HATypaJibHBIM U 1IEIbIM MoKa3aresieM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEAEICHUE TPUTOHOMETPUYECKUX
(YyHKUIUI YKCIIOBOTO apryMEHTAa.

Havajna MmareMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATCIbHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccund. PopMysia CHOKHBIX MPOLEHTOB. VCronb3oBaHWE MPOTPECCUU IS
pELIEHUs PEAIbHBIX 3a]a4 MPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOk€eCcTBO, Omnepaluu HajJ MHOXKecTBamu. Juarpammbl JDinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PealbHbIX
MIPOLIECCOB U SIBJICHUM, PU PEIICHUH 33124 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ palmoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTENECHMU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHUI, COACPIKAIIMX JOTapUPMBI.

[IpeoOpa3oBanre BBIpAKEHUN, COJEPKAIIMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

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

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3a/1a4 M 337124 U3 pa3IMuHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

Oynkmus. [lepuonnueckne pyakunn. [I[poMexyTKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHKmuu. HaunGonbliee W HavMeHbIlee 3HAYCHUE
(GYHKITUY HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapudmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



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

Ucnonw3oBanue rpadukoB QyHKUUN JIsI UCCIAEJOBAHUS TMPOIIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKUIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuil ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
POU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne Mpou3BOAHON K UCCIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4YUIErOo pEIICHUS B
OPUKIAOHBIX 3aJavax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi nin rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBOOOpa3HbIX.

WNurterpan, ero reoMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruucienue
uHTerpana mo gpopmyne Hetotona—JleiiOnuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€cleunBaTh
JIOCTH>KEHUE Ha YPOBHE Cpe/lHEero o011ero o0pa3oBaHus CIEIYIONIUX JIUYHOCTHBIX,
MeTaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIETrOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COLMAJIbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHYECKOM ILIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JIOCTHKEHHH B APYTHX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMYUBOTO Oy IyIIETO.

DcTeTUYeCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKUM aCIIEKTaM pa3jIuyHbIX BUJI0B UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (37I0pOBOE MUTAaHUE, COATIAHCUPOBAHHBIA PEKHUM 3aHATHI H
OTJbIXa, peryisipHas Gu3ndecKasi aKTHBHOCTD ); (PU3MIECKOTO COBEPIIICHCTBOBAHMSI,
[IPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JIESITEIBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JESATENIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMUYECKHUX TMPOILECCOB Ha COCTOSIHUE MPUPOJHON M COLUATBLHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOrO XapakTepa SKOJOTMYECKHX MpoldJieM;
OpUEeHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3a1ad B
00J1aCTH OKPY’KaIOILIEH Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKU X BO3MOKHBIX
MOCJICJICTBUM JJII OKPY>KAIOIIECH Cpebl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4ellOBEYECKOM JesTeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBIIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKA M MaTeMaTH4eCKON KyJIbTYpOHl KakK CpeICTBOM II0O3HAHUS MUDA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUCmeUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuuseepcanvnvie  nosmasamenwvHwvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 00YyUaruuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

bazoBeienornueckue 1eNCTBUA

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX

OOBEKTOB, TOHSATUH, OTHONICHUH MEXKIY NOHIATHIMH; (HOPMYTUPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATh  CYILIECTBEHHBIM  MpPU3HAK
KJIaccupuKaluu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHbIE W OTpPHULATENbHbIC, €IWHUYHBIE, YAaCTHBIE W OOILIUE;
YCIIOBHBIE;

BBISIBISITh ~ MATE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBA3UM U
npoTtuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeajgaratb KpUTEPUH [Tl BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;
JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
POBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBAThH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJI€HUS U BbIBOJIbL;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpaTh HauOoyiee MOAXOASIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

BaSOBBIGI/ICCJICJIOBaTCHBCKHCHGﬁCTBHHZ

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT IO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OPMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CTUTAaHUPOBaHHBIH IKCTICPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000O0IIECHUIA;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIIBUTAThH
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UH(POpMAIUY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUUIS PELICHUS 3a1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHNUS;

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIUYHBIX (hopmax,
WLTIOCTPUPOBATh IpaPpUUECKH;

OLICHUBATH HaJIE)KHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcanrvnvle  KOMMYHUKAmueHwvle  Oelicmeus,  00ecnedusarom
chopMUPOBAHHOCIb COYUANHBIX HABLIKOE 00YUAIOUJUXCAL.

Ob61enue:

e BOCIPUHUMATH B (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
U [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U NMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy PeIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pE3ysIbTaT;

e B XOfe 00CYXKACHHS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
poOJIEMBI, perIacMoM 3aJa4r, BHICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS; COIOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)XKMBATh Pa3jU4Ke M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTaThl  PEIICHHUS  3aJayd,  JIKCIICPUMCHTA,
UCCIICIOBAHUS, TIPOCKTA; CAMOCTOSTEIPHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
C y4€TOM 3aj1a4 MPE3CHTAINN U OCOOCHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

e IIOHUMATh M MCIIOJIH30BATh NPEUMYIIECCTBA KOMaHIHOW U MHIANBUAYATbHOM
paboThI TNPHU pENICHUH YYEeOHBIX 3ajJlay; NMPUHUMATh IIE€Ih COBMECTHOM
NeSTENbHOCTH, IUIAaHUPOBATh  OPraHM3allMI0 COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoLEecC H
pe3ynbTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYKIeHHS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» U WHBIC); BBINOJHATH CBOI 4YacTh pabOThl U
KOOPJMHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCcTBO CBOETO BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHSI.

3) Vuusepcanvhvie pezyniamugensle oeticmeus, 006ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHUs C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ yU€TOM HOBOW MH(OpMAIUu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIEeKCHH KaK OCO3HAHHS
COBEPINAEMbIX JTEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pElIeHNs] MaTeMaTHIEeCKOM 3a/1a49H;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTB IIPY PEIICHUH 3a7a4H,
BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HANIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHIKEHHSI PE3YJIbTATOB JESITENbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHUs JOJKHO OOECNeuYrBaTh JTOCTHKEHHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd ¢ PAlMOHAIBHBIMH U
JNEUCTBUTEIIbHBIMU YHUCIIAMU.

BoimonHaTh puOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUYMCICHUMN.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amuMcu JAEUCTBUTENHHOTO YHWCJIA, KOPEHb HATypajdbHON CTEINEHH,
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKUE
byHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALUOHAIBHBIX W UPPALUOHAIBHBIX
BBIPAYKCHUH U PEIIATh OCHOBHBIE TUIIBI LIEJBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeabHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIb30BAHUEM aIllapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (PYHKIUSA, CIIOCOOBI 3aJaHus (PyHKIMH, 00JIacTb
ONpeJieieHHs] U MHOXKECTBO 3HAaueHUU (QyHKUMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITHH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU ()YHKIIMH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKUUMA 715 pellleHus] ypaBHEHU.

Crtpoutb U uuTaTh rpaduku JTUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIUH,
CTeNEeHHOW (PYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN MPH PEIICHUH 3aJlay U3 APYTHX y4eOHBIX MPEIMETOB U peanbHOU
’KU3HU; BBIpAXaTh (POPMYyJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apudMeTudecKkas u
reOMEeTpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHUYEcKast
nporpeccusi, cymma 0€CKOHEYHO YObIBatOIEe reOMETPUUYECKON MPOrpeccuu.

3aaBaTh MOCJIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnosp30BaTh CBOMCTBA NOCIEIOBATENBHOCTEW U IPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJis ONMCAHMS pealbHbIX
IPOLIECCOB U SIBJICHUN, IPU PEILICHUH 3a7a4 U3 IPYTUX YYEOHBIX ITPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHAJIBHBIM MOKa3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UYHUCIA, ASCITUYHBIE W HATypajbHbIC
norapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATh MOHATUAMU: IIOKA3aTEIBHOE YPAaBHCHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BeinosiHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXKAIIMX JOrapuQmsl;
ONEepUPOBATh NOHATUAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienuss mpocTeNImx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CUCTEMA JIMHEMHBIX YPABHEHHU M €€ pEIICHHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CUTYyallMM Ha f3bIK€ aireOpbl, COCTaBISATh
BBIDAXXCHMS, YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHK 3aJayM,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUM U TPaPUKHU

OnepupoBaTh MOHATUSMU: Tepuoanueckas  (QYHKIHUA, [POMEKYTKU
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH OKCTpemMyMa (yHKIUH, Haubosbliee U
HauMEHbIIee 3HA4YCHHS (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BATh HX I
UcclieIoBaHus (QYHKIUY, 3aJaHHON rpapuKoM.

OmnepupoBaTh MOHATUAMM: IpaUKU MOKa3aTENbHOM, Jorapugmuueckon M
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh X Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh JJIs PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOM MJIOCKOCTHU I'paUKU JUHEUHBIX YpaBHEHUH U
UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JINHEUHBIX YPABHEHUM.

Hcnonp3zoBaTh rpaduku (QyHKUMH Ui HCCIEAOBAHUS IPOLECCOB U
3aBHCUMOCTEN U3 IPYTUX y4EOHBIX JUCHUILIMH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OmneprpoBaTh MOHATHAMH: HENpPEPbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINY;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUI CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a7ay.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKIIHIH.

Hcnonp30BaTh TPOU3BOAHYIO JJIS1 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: IepBoOOpa3Hass W  HMHTErpaJl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxoauTe mepBooOpa3HbIe 2JIEMEHTAPHBIX ()YHKIIUN; BEIYUCISATH HHTETPAI 10
dbopmyne Hperorona—JleitOnuna.

Pemate mpuknagHbie 3aa4d, B TOM YHUCJE COIHMAIBHO-DPKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
N Koun4yecTBo yacos DJIeKTPOHHBbIE
; (uudgposbie)
n/ HanmeHnoBaHue pa3aesioB 4 TeM NPOrpaMMBbI Konrpoabnsie | IlpakTuueckue
Bcero odpa3oBaTejibHbIE
n padoThI padoThI
pecypcsl
1 MHO3K€eCcTBa pallHOHAIBHBIX U JEHCTBUTEIbHBIX 21 bubmmoreka [{OK
yucen. ParmonanbHble ypaBHEHHS] U HEPABEHCTBA https://m.edso0.ru/1568aba3
9 Oynkuuu u rpaduku. CTeneHp ¢ HelbM 9 bubnuoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEHH. 97 bubnuoreka [IOK
HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 ®opMyJibl TPUTOHOMETPUU. TPUTOHOMETPUUYECKHE 33 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/1568aba3
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 7 bubmmorexa [TOK
s POTP https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIS 3HAHUN 5 2 E;i?;ﬁf;tgﬁﬁ5 68aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 2 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Kontposabueie | Ilpakruueckue | (uudpoBbie)
n/n NMPOrpaMmblI Bcero
padoTsbI padoThI o0pa3oBaTe/bHbIEpeCYPChI
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarenbHas QyHKLINS 12 brbmmorexa [OK
YHIIHA. https://m.edsoo.ru/f11c4afd
[TokaszarenpHBICYpaBHEHUS U HEPABEHCTBA
Jlorapudmuyeckas KITHSL.
2 .HOl“apI/IiMI/IT-IeCKI/Ie (by:BI—IIIeHI/IH " 12 bubamorera LOK
p yp https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
TpuroHomeTpruecKre KIIMH U MX
3 r pa(bmm T lI:/)Il"OHOMeT@IZ‘II—IeCI;I/Ie 9 bubmorexa IOK
p P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [TpousBonas. [IpumMeHeHUETPON3BOIHOM 24 htts://m.edsoo.ru/fL1cdafd
bu6mmoreka [JOK
> HHTerpait u eronpuMeHenus o https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
0 CHCTeMEIypaBHEHHH 12 https://m.edsoo.ru/f11c4afd
7 HarypanbsHble u 11e1b1e yncia 6 bubmorexa HOK
P . https://m.edsoo.ru/f11c4afd
3 [ToBTOpEHUE, 0000IICHNE, 15 5 bubnunoreka [JOK
cucTeMaTu3alusI3HaHu| https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 99 5 0

I[TPOTPAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

IIpakTHyeckue
padoThbI

MHo3x€ecTBO, Onepaluy Hajl MHOKECTBAMHU.
Huarpammel Diinepa—Benna

MHo3xecTBO, onepalny Hajl MHOKECTBAMHU.
Juarpammel Oitnepa—BenHa

Panmonaneubie ynciaa. OOBIKHOBEHHBIE U
JECSTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC
MePUOANIECKUE APOOH

Apudmernyeckue onepanuu ¢ pairoHaIbHbIMU
YHcliaMu, TPeoOpa30BaHUs YUCIOBBIX
BBIPAKCHUH

[Ipumenenue npobeii ¥ TPOLEHTOB I PEIICHUS
MIPUKJIAIHBIX 3a7]a4 U3 Pa3IMYHbIX OTpacien
3HAHUM U peaIbHOM JKU3HU

[Tpumenenue npoGeil ¥ NPOLIEHTOB VIS PELICHUs
MIPUKIIAJHBIX 3a]1a4 U3 Pa3JIUYHBIX OTpaCIei
3HaHUH U PEATLHON KU3HU

JleficTBUTENbHBIC YUCIIa. PallnoHaIbHBIE U
HWppaLUOHAIBHBIE YHCIIA




HeiicTBuTenbHbIe yncia. PanionanbHbie U
HppalHOHAIbHBIE YHCIIA

ApupmeTrueckue onepaim ¢
HeﬁCTBHTGHBHBIMH qucjiaMu

10

Apudmernueckue onepanuu c
I[GﬁCTBI/ITGJ'II;HBIMI/I qHucjiaMu

11

[TpubmmxE€HHBIC BEIYUCIICHUS, TTPABUIIA
OKpYTJICHHS, TPUKUIKA U OLIEHKA PE3y/IbTaTa
BBIUMCIIEHUN

12

TosxmecTBa 1 TOXKAECTBEHHBICTIPEOOpa30BaHUS

13

TosxmecTBa v TOKAECTBEHHBICTIPEOOpa30BaHUS

14

YpaBHeHuUEe, KOPEHbYPaBHEHHUS

15

VYpaBHeHHE, KOPEHbYPABHEHHUSI

16

HepaseHctBo, pelieHne HepaBeHCTBA

17

HepaBeHCTBO, PCIICHUEC HEPABCHCTBA

18

Merton HHTCPBAJIOB

19

Meton HUHTCPBAJIOB

20

Perienue nenbix U ApoOHO-PAIMOHATBHBIX
ypaBHEHUI U HEPABEHCTB




21

[IpoBepounas pabota mo reme "MHOXecTBa
panMoOHANBHBIX U ACHCTBUTEIBHBIX YHCEIL.
PannonanbHble ypaBHEHUS U HEPABEHCTB"

22

OyHKIHs, crocoOs! 3amanus GyHKIud. B3aumMHo
oOpaTHble PYHKINUU

23

I'paduk dynxkumun. O6macTs onpeneacHus u
MHO>KeCTBO 3HaueHui pyHkuu. Hynupynkuuu.
[IpoMexyTKH3HAKOMIOCTOSTHCTBA

24

I'paduk dyakmmu. O6macTs onpeneacHus u
MHOECTBO 3HaueHu pyakiuu. Hymudyakunm.
[IpoMexyTKH3HAKOMIOCTOSHCTBA

25

UeETHpie 1 HEUETHBICH YHKITUN

26

CreneHs ¢ OEJIBIM ITIOKa3aTCJIEM. CTaH,I[apTHaH
(bopMa 3aI1nucu HCﬁCTBHTCHBHOFO qucia

27

CreneHs ¢ OEJIBIM ITIOKAa3aTCJIEM. CTaHI[apTHafI
(l)opMa 3aI1nucu ﬂeﬁCTBHTCHBHOFO quciia

28

Hcnonp3oBanue moaxoasamieii (GopMbl 3amucu
JNEHCTBUTEILHBIX YHCET IS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTaBICHUS JTaHHBIX

29

CreneHHast GyHKIUS C HATYPaJIbHBIM U LIETBIM
noka3zateneM. E€cBolicTBa u rpadux




30

CrenenHast GyHKIHS ¢ HATYPAIBHBIM U IIEITBIM
noxka3zatenem. E€cBoiicTBa u rpaduk

31

ApupMeTHIECKUIKOPEHPHATYPATbHOMCTETICHN

32

ApupMeTHIECKUIKOPEHPHATYPATbHOMCTETICHN

33

CaoiicTBa apr(METUUECKOTO KOPHS
HaTypaJbHOW CTEIECHU

34

CaoiicTBa aprMETHUECKOTO KOPHS
HAaTypaJbHOMN CTEIEHU

35

CaoiicTBa apr(METHUECKOTO KOPHS
HaTypaJbHOW CTENIEHU

36

CaoiicTBa apr(METHUECKOTO KOPHS
HaTypaJbHOU CTENIEHU

37

JelicTBus ¢ apupMeTHUESCKUMU KOPHAMU N—OH
CTETeHH

38

JleiicTBus ¢ apudMeTHUECKUMU KOPHIMH N—Oi
CTETeHH

39

JleiicTBus ¢ apudMeTHUECKUMU KOPHIMH N—Oi
CTENEHU

40

JlelicTBus ¢ apupMETHUECKUMH KOPHIMHU N—oi
CTEIIEHU




41

JleicTBus ¢ apuPMETHUCCKUMH KOPHIMHU N—0i
CTEIIEHU

42

JleticTBus ¢ apupMETHUIECCKUMH KOPHIMHU N—0i
CTEIIEHU

43

Pemenne nppanroHanbHbIX ypaBHEHUN U
HEpPABEHCTB

44

Pemenne nppanroHanbHbIX YpaBHEHUN U
HEpPABEHCTB

45

Pemenne uppannoHanbHbIX YpaBHEHUM U
HEpPABEHCTB

46

Pemenne uppannoHanbHbIX ypaBHEHUN U
HEPaBEHCTB

47

Pemenue uppanroHanbHbIX YpaBHEHUN U
HEPaBEHCTB

48

Pemenue uppannoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

49

Pemenne uppaimoHanbHBIX ypaBHEHUN U
HEPaBEHCTB

50

Pemienune uppanoHanbHbIX YpaBHEHUH 1
HEPABEHCTB




51

Pemenue nppauroHanbHbIX YpaBHEHUN U
HEPABEHCTB

52

CoiicTBa u rpaduk KOpHS N-0ii CTENIeHN

53

CoiicTBa u rpaduk KOpHS N-0ii CTENIEeHN

54

CpoiicTBa u rpaduK KOpHsI N-Oi CTENeHU

55

CpoiicTBa u rpaduK KOpHsI N-0 CTENEeHU

56

CpoiicTBa u rpaduK KOpHsI N-0i CTENeHH

57

[IpoBepounas padoTa o Teme
"Apudmerrndeckuii KOpeHb N—0il CTETICHH.
HppannonanbHble ypaBHEHUS U HEpaBEHCTBA"

58

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO
aprymeHra

59

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO
aprymeHra

60

CI/IHYC, KOCHHYC U TAHI'CHC YUCJIOBOT'O
ApryMCHTAa

61

CuHyc, KOCHHYC ¥ TaHT€HC YHMCIIOBOIO
aprymMeHTa

62

ApKCUHYC, apKKOCHHYC M ApKTaHT'€HC YUCIIOBOTO
aprymMeHTa




63

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIIOBOTO
aprymMeHra

64

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO
aprymeHra

65

Tpuronomerpudeckast OKpyKHOCTb,
OTIpe/ieNIieHue TPUTOHOMETPUYECKUX (QYHKIUI
YHUCJIOBOTO apryMEHTa

66

Tpuronomerpudeckas OKpy HOCTb,
oTpeJieNieHue TPUTOHOMETPUYECKUX (QYHKIUI
YUCJIOBOTO apryMEHTa

67

Tpuronomerpuyeckas OKpy>KHOCTb,
oTpe/iesieHue TPUTOHOMETPUUYECKUX (QYHKIUI
YHCIIOBOTO apryMeHTa

68

Tpuronomerpuyeckas OKpy>KHOCTb,
oTmpe/ieNieHue TPUTOHOMETPUYECKUX (DYHKIUI
YHCIIOBOTO apryMeHTa

69

OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI

70

OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI

71

OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI

72

OCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYIIBI

73

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI




74

[IpeoOpa3oBaHme TPUTOHOMETPHUECKUX
BBIPAXKCHUI

75

[IpeoOpa3oBaHme TPUTOHOMETPHUCCKUX
BBIPAXKCHUI

76

[TpeobpazoBaHUETPUTOHOMETPUUECKUXBBIPAKEH
un

77

[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

78

[IpeobpazoBaHme TPUTOHOMETPHUUECKUX
BBIPAKEHUI

79

[IpeoGpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKECHU U

80

Pemenne TpUroHOMETPUYECKUX YPaBHEHHM

81

Pemenue TpUroHOMETpUYECKUX YpaBHEHHIMA

82

Pemenue TPUT'OHOMETPUICCKUX ypaBHeHI/Iﬁ

83

Pemenue TPUT'OHOMETPUYICCKUX ypaBHeHI/Iﬁ

84

Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM

85

Pemenuner puroHoMeTpu4eCcKUX ypaBHEHUM

86

Pemenune TpUroHoMeTpUUECKUX ypaBHEHU I




87

Pewrenne TpUroHOMETPUYECKUX YPABHEHUI

88

Pemrenne TpuroHOMETpUYECKUX YPABHEHUI

89

Pemrenne TpuroHOMETpUYECKUX YPABHEHUI

90

[TpoBepounas pabota o Teme "DopmyIbl
TPUTOHOMETpUH. TpUrOHOMETpHUYECKHE
ypaBHEHHUA"

91

IlocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS
nocJeaoBaTeabHoCTE. MOHOTOHHEIE
MOCIEIOBATEILHOCTH

92

Apudmernueckas U reoMeTpriecKas
nporpeccuu. Vcnonb3oBaHue nporpeccuu Asis
pelIeHUs pealibHBIX 3ajjau MPUKIaTHOTO
Xapakrepa

93

beckoneuHo yObIBaroIiasi reoMeTpuiecKast
nporpeccus. Cymma OeCKOHEUHO yObIBaroIen
reOMETPUYECKON IPOTPECCHH

94

(DOpMy.]'Ia CJIOKHBIX ITPOLCHTOB

95

(DOpMy.]'Ia CJIOJKHBIX IMPOICHTOB

96

(DOpMy.]'Ia CJIOJKHBIX IMPOUCHTOB

97

q)OpMYJ'Ia CJIOJKHBIX IMPOUCHTOB




O06o006mu1IeHne, cucTeMaTu3anus 3HaHUH| 3a Kype

98 | anrebpel 1 HAYAT MaTeMaTHYECKOTO aHanu3a 10 1
KJacca
O06o006muieHne, cucTeMaTu3anus 3HaHU| 3a Kype
99 | anreOpwI ¥ HAYAT MaTeMaTHYECKOTO aHamu3a 10 1
KJacca
O60061eHne, cucTreMaTru3anys 3HaHUH 3a Kype
100 | anreOpbI 1 HaYa)l MaTeMaTHIeCcKOTo aHaym3a 10 1
KJacca
101 Koncrarupyromas nmposepouHas padota 3a | 1
MIOJTYyTOJTHE
102 Koncrarupyromas npoBepouHast padota 3a Il 1
MIOJTYyTOJTHE
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHyeckue
padoTbI

CreneHsb ¢ pallMOHAIBHBIM [T0OKa3aTEIEM

CBOJICTBA CTEIEHU

[IpeobpazoBanue BeIpaKEHUH, COIEPIKAIINX
palMoHaIbHBIE CTCTICHH

[IpeoOpazoBaHue BBIPAKEHUM, COAEPKAITUX
palMoHaIbHBIE CTCTICHH

[IpeobpazoBaHue BBIpKEHUHN, COAEPKAITIX
paloHaIbHbIE CTEICHH

[TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA

[loka3zarenbHble ypaBHEHUS! HHEPABEHCTBA

IlokazarennHBIC YpPaBHCHHA U HEPABCHCTBA

©O© | 00| N |

IlokazarennHBIC YpPaBHCHHA U HCPABCHCTBA

IlokazarennHBIC YpaBHCHHA U HCPpaBCHCTBA

RlR R P| -

11

[Toka3zatenpHas GpyHKIHMSA, €€ CBOMCTBA U
rpaduk

12

[IpoBepounas padota o teme "CTeneHs ¢
paIOHaTIBLHBIM [TOKa3aTeJIeM.
IToxazatenbHast pyHkuus. [lokasarenbHble
YPaBHEHUs U HEpPABEHCTBA"

13

Jlorapugm uucna

14

JlecATUUHBIE U HATypaJibHbIE JIOTapUPMbI




[TpeoOpa3oBaHUEBBIPAKEHUH, COACPKAIIUX

15
norapupMsI

16 [IpeoOpa3oBanme BEIpAKEHUH, COACPIKAIINX
norapupmMsl

17 [IpeoOpa3oBanme BEIpAKEHUH, COACPIKAIINX
norapudmsl

18 [IpeoOpa3oBanme BRIpAKEHUH, COIePKAIINX
sorapudmsl

19 JlorapudmMudeckune ypaBHEHHS 1
HEPaBCHCTBA

20 Jlorapudmudeckune ypaBHEHHS 1
HEPaBCHCTBA

91 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

93 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U
rpadguk

24 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U
rpaduk

o5 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

97 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

98 Tpuronomerpuyeckue GyHKIIMH, UX

CBOMCTBA U IrpaduKu




29 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

30 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1

31 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
[IpoBepounas pabora 1mo Teme
"Jlorapugmuueckas QyHKIIHS.

33 JlorapudmMuueckue ypaBHEHUS U 1
HEpaBEHCTBA. TPUTOHOMETPUYECKHE
(GYHKIMY U UX TpapUKy.
Tpuronomerpuyeckue HepaBeHCTBA"

34 HenpepriBHbie QyHKITNN 1

35 Metoa HHTEPBAJIOB /IS pEIICHUS 1
HEpPaBEHCTB

36 Mertoa HHTEpBaIOB AJIs PEIICHUs 1
HEpPaBEHCTB

37 [IpousBoanas GpyHKIIMM 1

38 [IpousBoanas GpyHKIIMMA

39 ['eomeTpuueckuii 1 GU3NUECKUIA CMBICTT 1
MPOU3BOTHOM

40 I'eomerpuueckuit 1 GuU3NYECKU CMBICI 1
MPOU3BOTHOM

41 [IpousBoiHbIE 37I€MEHTAPHBIX PYHKIIUN

42 [Ipon3BoHBIE IEeMEHTAPHBIX QYHKIUI

43 IIpousBoaHast CyMMBI, IPOU3BEICHHUS, 1
4acTHOro (PyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHHS, 1

94acTHOTO (DYHKIUH




[IpousBoaHAasA CyMMBI, IPOU3BEICHHS,

45 .
YaCTHOTO (DYHKITHI

46 [IpuMeHeHre MPOU3BOTHON K HCCIICTOBAHUIO
(YHKIMI HA MOHOTOHHOCTB M 3KCTPEM yMBI

47 [IpuMeHeHre MPOU3BOTHON K HCCIICTOBAHUIO
(YHKIM HA MOHOTOHHOCTB M 3KCTPEMyMBI

48 [TpuMeHeHre MPON3BOTHON K HCCIICTOBAHUIO
(YHKIMI HA MOHOTOHHOCTB M 3KCTPEMYyMBI

49 [TpuMeHeHre MPON3BOTHOM K HCCIICTOBAHUIO
(YHKIMH HA MOHOTOHHOCTB M 3KCTPEM yMBI

50 Haxoxnenne HanOOJIBIIEr0 1 HaNMEHBIIIETO
3Ha4YeHHs (QYHKIIUU HA OTPE3Ke

51 Haxosxaenne HanOoIbIIero 1 HauMEHBIIIETrO
3Ha4YeHMs (QYHKIIMU HA OTPE3Ke

59 Haxosxaenne HanOoIbIIEero 1 HauMEHBIIIETr0
3Ha4YeHMS (QYHKIIUU HA OTPE3Ke

53 HaxosxaeHnne HanOoJIbIIEro 1 HAaMMEHBIIIEro
3Ha4YeHMS (QYHKIIUU HA OTPE3Ke

54 Haxosxaenne HanOoJIbIIEro 1 HAaMMEHBIIIEro
3HaueHUs QYHKIIMU HA OTpPE3Ke

55 Haxosxaenne HanOOIbIIEro 1 HAaMMEHBIIIETO
3HaueHUs GYHKIIMU HA OTPE3Ke
[IpumeHeHne MPOU3BOTHON I HAXOXKIACHUS
HAWTYYIIEro PeleHus: B MPUKIAIHBIX

56 3a/1ayax, IS OIpeieJICHUsl CKOPOCTH

nporiecca, 3aaHHOro (GopMyIIoi Uil
rpadpuKom




[IpoBepounas pabora 1Mo reme

o7 | o
IIpounsBonHas. [IpumeHneHne npou3BoIHON

58 [TepBooOpasnas. Tabmuiia mepBooOpa3HbIX

59 [TepBooOpasnas. Tabmuiia mepBooOpa3HbIX

60 WuTerpan, reoMeTpuueckuii U Gpu3NYeCKuil
CMBICIT MHTETpajia

61 WuTerpan, reoMmerpuueckuii U Gpu3NYeCKuil
CMBICIT MHTETpajia

62 WuTerpan, reoMmerpuueckuii U Gpu3NYeCcKuit
CMBICIT MHTETpajia

63 Brruncnenue unTerpana no gopmymne
Herorona—IJleitOnuna

64 Brruncnenue unrerpana no popmyse
Herorona—JleiiOauna

65 Brruncnenue unrerpana no popmyse
Herorona—JleitOauna

66 Brruncnenue unrerpana no popmyse
Herorona—JleitOHuna

67 Cucrembl TMHENHBIX YPAaBHEHUN

68 Cucrembl TMHENHBIX YPAaBHEHUN

69 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

70 Pemenue npukinaaHbIxX 3a4a4 ¢ IOMOLIBIO
CHUCTEMBI JIMHENHBIX YPaBHECHUH

71 Cucrembl 1 COBOKYITHOCTH LIETIBIX,

palluOHAJIbHBIX, UPpPALIMOHATIBHBIX,




MOKAa3aTeIbHBIX, TOTAPUPMHIECKUX
YPaBHEHUH U HEPABEHCTB

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

73

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANIBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

74

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palluOHAJIbHBIX, UppAallUOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUIN U HEPABEHCTB

75

Hcnonws3oBanne rpadukoB GyHKIMHN s
pelIeHNs] ypaBHEHUM U CUCTEM

76

Ucnonb3oBanue rpaduxkoB QyHKIUN A5
pelIeHNs ypaBHEHUN U CUCTEM

77

[Ipumenenne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MATEeMaTUYECKIX
3a/1a4 U 3a/1a4 U3 Pa3IMnYHbIX 001IacTeit
HAyKH U peaIbHOM JKU3HH

78

IIpoBepounas pabota o teme "MHrerpan u
ero npuMeHeHus. Cuctemsl ypaBHEHUN"

79

HarypaneHble u nensie yncia B 3aa4ax U3
peanbHOM KU3HU

80

HarypaneHble 1 nenbie yncia B 3a1a4ax U3
peanbHOM )KU3HU




HaTypanLHHe 1 OCJIbIC YKClla B 3a1a4ax U3

81 peanbHOM KU3HU

82 [Ipu3Haky JeIMMOCTH LIETBIX YNCEN

83 [Tpu3HAaKHM IETUMOCTH LEIBIX YHCET

84 [Tpu3Haku JEIMMOCTH HEIBIX YHCE

85 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
3HaHUHN. YpaBHEHUs

86 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS
3HaHUM. YpaBHEHUS

87 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATH3AIIHS
3HaHUMN. YpaBHEHUS

88 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HAaHUU. YpaBHEHUS

89 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

90 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. YpaBHEHUS

o1 [ToBTOpEeHME, 0000IIEHNE, CHCTEMaTH3aITUs
3HaHui. HepaBeHncTBa

92 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIMS
3HaHui. HepaBeHncrBa

93 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. HepaBencrea

94 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencraa

95 [ToBTOpeHue, 0600IIeHNE, CHCTEMAaTH3ALS

3HaHUU. CrucTeMbl ypaBHEHUN




9 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui. OyHKIMK
97 KoHcraTupyromas koHTpoabpHas padora 3a | 1
MOJIYTOIHE
99 Koncrarupyromas koHTpoJibHast padota 3a |l 1
TTOJTYTOIHE
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99




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

* Martemaruka: anrebpa v Hayajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 kmaccsl/ Anumos 111 A.,
Konsarun F0.M., TkaueBa M.B. u ap., AKiinoHepHoe o0I11eCTBO

«M3parenscTBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
Caiit ®UIIN https://fipi.ru/

[Tnardopma 01Matematuka https://01lmath.com/
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