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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OecCTIeUMBAECT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHUYECKOrO aHaU3a» SIBJISETCS OJHUM U3
Han0oJIee 3HAYMMBIX B ITPOrPaMMe CTapIICH MIKOJIBI, TOCKOJIbKY, C OJTHOH CTOPOHBI,
OH 00eCTeunBacT WHCTPYMEHTAIBHYIO 0a3zy i M3ydeHHUsS BCEX E€CTECTBEHHO-
HAyYHBIX KYPCOB, a C JIPyrOMl CTOPOHBI, POPMHUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIIJIEHUE YYallUXCS HAa YpOBHE, HEOOXOJUMOM [IJIi OCBOEHHUS KYypCOB
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 aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMHU MAaTEMAaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HavYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe ydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIEIEeH peaJbHBIX CUTYallMid W WHTEPHpPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TpUpOJE, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaeT 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcs Kak depe3 y4deOHbI Marepuall, cocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

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

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOLIHAE COACPKATEIbHO-METOAUYECKAE JIMHUU: «YHCiIa U BBIUUCICHUAY,
«DyHKIMM U TpapuKn», «Y paBHEHUS U HEpaBEeHCTBa», «Hayana Maremaruyeckoro
aHainsa», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE COEPKATEIBHO-METOANYECKUE
JUHUU HW3Yy4yaloTCsd Ha MPOTSHDKEHMM JABYX JIeT OOy4YeHHUs B CTapllel IIKoJe,
€CTECTBEHHO JIOMNOJIHSSA APYT IPYyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMAMH U
paznenamu. J[aHHBIA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe colepKaHHE  HECKOJIbKMX  MAaTEeMaTUYECKUX JUCUUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMaTUUYECKUI aHaU3, TEOPUS MHOXKeECTB U Jip. [Io Mepe Toro
KaK yyaniuecsi OBJaJieBaloT BcE€ Oojee NMPOKUM MaTEMaTHYECKUM arrapaToMm, y
HUX TIOCNIEJ0BAaTeIbHO (OPMUPYETCS M COBEPIIECHCTBYETCS YMEHUE CTPOUTH
MaTE€MAaTHYECKYIO0 MOJIETb PEATBHON CUTYyall, IPUMEHATH 3HAHUSI, IOJYYEHHBIE B
Kypce «Anrebpa W Hauyajga MaTeMaTUYECKOro aHaiu3a», JUIsl pElIeHHs
CaMOCTOSAITESILHO  CPOPMYJIMPOBAHHOM MaTeMaTHMYecKOW 3ajJayd, a 3aTeM
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YIbTaT.

CopeprxarenpbHO-MeTOANYECKas JIMHUAA «UHUCiIa ¥ BBIYMCICHUS» 3aBEpLIACT
(opMupOBaHUE HABBIKOB MCIIOJIb30BAHMSI I€UCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HayaToO B OCHOBHOM MIKoje. B crapmieil mkosne ocoboe BHUMaHUE yJIelsieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUMCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3alUCH JACHCTBUTENBHOIO YHCIA, YMEHHUE
pallMOHATIBHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLIEHHBATh
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUA MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
Pa3IMYHBIMUA METOJAMHU pPELICHUsA LEblX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXKJEHUWE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHuro aiaredpanveckoro
MaTtepHaia IpOUCXOJUT JajbHEMIIee pa3BUTHE AITOPUTMHUYECKOTO U A0CTPAKTHOTO
MBIIIUICHUST ydaluxcsi, (OPMUPYIOTCS HABBIKM JCAYKTUBHBIX PacCyXKICHUH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEpaBEHCTB. AnreOpa npenaraer 3ppeKTuBHbIE
MHCTPYMEHTBI [JIsl pEUIeHUs] MPAKTHUYECKUX M €CTeCTBEHHO-HAay4HbIX 3a/ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCs ¢ IPYrUMU JIUHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
NOCJIEIOBATENIbHOCTh U3YUEeHHs MaTepuaia. M3yuenue cTeneHHon, moKa3aTeabHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKLHNA, UX CBOWCTB U TpadUKOB,
UCIOJIb30BaHue (YHKUMHA AJ1 pelieHus 3a1ad U3 APYruX y4eOHBIX MPEAMETOB U
peanbHON >KM3HU TECHO CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, Tak M C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3TOM Ooiibllioe BHUMaHUE YIENSIETCS
(bopMHUPOBaHUIO YMEHHS BhIpakaTh POPMyIaMH 3aBUCUMOCTH MEX]TY Pa3TuYHBIMU
BEJIMYMHAMH, HCCJIEN0BAaTh TOJyYeHHbIE (QYHKIUU, CTPOUTh UX Tpaduku.
Matepuai 3Toi coJiepKaTebHOM JTMHUN HAIEJICH HA Pa3BUTUE YMEHHUN U HABBIKOB,
MO3BOJISTIONINX BBIPAXKATh 3aBUCMMOCTH MEXKy BETUUMHAMU B pa3nyHoOi (opme:
aHaJUTUYECKOU, Tpaduuecko u ciaoBecHoW. Ero wu3ydeHume crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIILIEHUS, CIIOCOOHOCTH K OOOOUIEHUI0 U
KOHKPETHU3allMH, UCII0JIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYIHBIX 00YYaIONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTPOUTH Tpapuku GYHKIIUH, ONIPEACIISITS UX HAMOOJBIITNE U HAUMEHBIIINE 3HAUYCHMUS,
BBIUUCTISATh TUTOMIaAn (GUTYp U OOBEMBI TEJ, HAXOJUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHas coaep:kaTenbHasi JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHHSI MaTEMaTHYECKUX MOJENIe pealbHbIX CUTyaluld, HAXOXKICHHS
HaWJIy4IlIeT0 PEUIEHUs B MPUKIAJAHBIX, B TOM YHUCIE COUUATBHO-3KOHOMUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO M KPEATUBHOTO MBIILICHUS,
dbopMHUpOBaHUIO YMEHUH paCIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHUKH B HayKe,
TEXHUKEe M HCcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yiIbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTUSA MaTEMATUKU KaK HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KYypC IIKOJbHOW MAaTeMaTUKH U MpeiararoT
HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIIONINI BCE pa3fesbl MaTEMaTUKU U €€
MPUJIOKEHHUI, OHU CBSI3bIBAIOT pa3Hble MAaTEMAaTUYECKUE AUCHUIUIMHBI B €IMHOE



nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY MOHMMAaTb TEOPETHKO-
MHOXECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCHOJIB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMAaTUYECKOTO  MOJAEIHUPOBAHMS, KOTOPBIE IPU3BAHbI
c(hopMHpPOBaTh HaBBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHUYeCKOro aHaiu3a |
MHTEPIPETALNH [TOTYUYEHHBIX PE3YJIbTATOB. Takue 3a1aHus BIUIETEHBI B KAXKIbIA U3
pa3ziesioB IpOrpaMMBl, MOCKOJIBKY BECh MATEPHUAII Kypca IUPOKO UCTIOIb3YETCS IS
peuieHns NpUKIaAHbBIX 3aaad. llpy pemeHnHn peanbHBIX NPAKTHUYECKUX 3a/1ad
y4yaluiuecs pa3BUBAlOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsnemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMSI MPUKIAJIHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa W Havaia
MaTE€MAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM 1uTaHe Ha M3y4eHue Kypca aareopbl 1 Hayall MAaTEMaTUUeCKOT0 aHaIu3a
Ha 0a30BOM YpPOBHE OTBOAUTCS 2 yaca B Hexenmto B 10 kiracce u 3 yaca B HEJEIO B
11 kimacce, Bcero 3a aBa rojaa ooydenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHbIE U JIECATUYHBIE NIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEajbHOU KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenp ¢ menbiM  nokasareneMmM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHT'€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

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

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIIEHUI0 MATEMATUYECKUX 3a]1a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEN HAYKU U PEaTbHOM KU3HH.

DOyHKUNH U TPaPUKH

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

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexxyTku 3HaKOTIOCTOSIHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

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



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTreMaTH4eCKOro aHAJIU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccund. PopMysa CIO0XKHBIX NPOLEHTOB. lcronb3oBaHWE Nporpeccuu s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
IIPOLIECCOB U SIBICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

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

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IprMmeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIEHUI0 MATEMATUYECKUX
3a/1a4 M 3a7a4 U3 Pa3InuHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

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

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapudmudeckas QyHKIMUU, UX CBOMCTBA U rpadUKy.



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

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPHU PEIIEHUU 3aad U3 APYTUX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

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

[IpuMeHeHnEe NPOU3BOAHON U1 HAXOXKJACHUS HAWIY4YUIEro pEIICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo popmyne Herorona—JleliOnua.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICMICTBOBAaTh C COLMAJIBbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM Ipa)kIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JIOCTHKEHHH B APYTHX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOTO Oy IyIIETO.

DcTeTUYeCKOEe BOCIIUTAHUE:

3CTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKUM aCIIEKTaM pa3jIuYHbIX BUJIOB 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 pu3ndecKasi aKTHBHOCTH ); (PU3UIECKOTO COBEPIIICHCTBOBAHMSI,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JIESITEIBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpUIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHWEM TIJ00aJbHOrO  XapakTepa 3KOJOTMYECKHX MpoodJieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
00JIaCTH OKPY’KaIOILIEH Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKU X BO3MOKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIICH CpeIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOHl KaK CpeICTBOM IIO3HAHMS MUDA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXCA (0CB80EHUEe
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXIy MOHATUAMH; (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJUTEIbHbIE W OTpHULATENbHbIC, €AMHUYHBIE, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTH MPHUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEIOBATCIBCKAN MHCTPYMEHT IO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIIEJIOBAHWE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIOJCHUS, MCCIEAOBaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
IIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UHPOpPMAIUHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUIS PELICHUs 3a]1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJLTIOCTPUPOBATH IPapUUECKH;

OLICHUBATH HaJIEXKHOCTh uHpopManu o CaMOCTOSITEJILHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcanvnvle  KOMMYyHUKamueHwvle  Oelicmeus,  00ecnedusarom
chopMUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO61enue:

e BOCIPUHUMATH ¥ (POPMYIHPOBATE CYKJIECHUS B COOTBETCTBHH C YCIOBUSIMHU
Y [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U IMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy peIICHUS
3aJ1auyu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pE3ysIbTaT;

e B X0fe 00CYXKACHHS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI,
IpOOJIEMBI, peIIacMoOM 3a7a4M, BRICKA3bIBATh UJICH, HAIICJICHHBIC Ha TTOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIUI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PEIICHWS  3aJadd,  OKCIICPUMCHTA,
UCCIICIOBAaHUS, TIPOCKTA; CAMOCTOSTEIIbHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
C y4€TOM 3aj1a4 MPE3CHTAINN U OCOOCHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

e IIOHUMATh M MCIIOJIH30BATh MPEHMYIIECTBA KOMaHIHOW U MHIANBUAYATbHOM
paboOThI MPHU peNICHUH YYeOHBIX 3aJad; MPUHUMATH I€Jh COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoLEecC H
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YY4aCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHs, 0OMEH MHCHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCcTBO CBOETO BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvhvie pezyniamugensle oeticmeus, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHUS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pEIIeHHs] MaTeMaTHIEeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPY PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

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

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh IPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUUCICHUN.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; ILIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPAKCHUH U PELIATh OCHOBHBIC THUIIBI LEBIX, PAHOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTaBIATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNeHHs] U MHOXKECTBO 3HAaueHUU (yHKumu, rpaduk (yHKUIUMA, B3aUMHO
oOpaTHbI€ (PYHKITUH.

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

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh TMOHATHUSMHU: I[OCJIENOBATEIBHOCTh, apudMeTHdecKkas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIEI0BATEILHOCTH Pa3IMUYHBIMU CIIOCOOAMH.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3aa4 U3 IPYrHX YUYEOHBIX IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKKU JICIMMOCTH LEJbIX YUCEJN, PA3JI0KECHUE YHCJIa Ha MPOCTHIE MHOXUTEIN
JUJIS pEeIICHUS 3a/a4.

OrnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATBHBIM MOKA3aTEJIEM.

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

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUS  BBIPAKECHUIA;
ONEPUPOBATh MOHATUAMU: IIOKA3aTEIBHOE YPAaBHCHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUW, COAEpPXkAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapu(pMUUYECKOE YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte peuienus mpocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JUIS1 PELIEHUS IPAKTUYECKUX 3a7a4.

HaxonuTh pemieHns MpoOCTEMIIUX CUCTEM U COBOKYITHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISATH
BBIDAXXCHMs, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHK 3aJayM,
MCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTOIb30BAHUEM allapaTta anreopsol.

DYyHKIUM U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
ucclieIoBaHus QyHKIUY, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUAMM: IpaUKU MOKa3aTENbHOH, Jorapugmuueckon M
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh I PELICHHs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH T'paduKy TMHEWHBIX YpaBHEHUH U
UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JINHEUHBIX YPABHEHUM.

Hcnonp3oBaTh rpaduku (QyHKUMH Ui  HCCIENOBAHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OnepupoBaTh MOHATHAMH: HENPEPBbIBHAS (YHKIMS; TPOU3BOAHAS (YyHKIUU;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEIOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

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

OnepupoBaTh MNOHATUSAMH: IepBOOOpa3Hass W  HMHTErpall; IMOHUMATh
r€OMETPUYECKUNA U PU3MUECKUN CMBICI UHTErpaa.



HaxoauTe mepBooOpa3HbIe 2IEMEHTAPHBIX ()YHKIIUN; BEIYUCISATH HHTETPAI 10
dbopmyne Hperorona—JleitOuuna.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

MHOk€eCcTBa pallHOHAJIBHBIX U
JNEUCTBUTENLHBIX YHcel. PaloHaibHbIe
YpaBHEHUS U HEPABEHCTBA

Oynkuuu u rpaduku. CTeneHs ¢ LeabiM
[IOKAa3aTeIeM

Apudmernueckuil KOpeHb N—O CTETEeHH.
HppanmonaibHbIe ypaBHEHUS U HEPABEHCTBA
DopmyJibl
TPUTOHOMETPHUH. T pUrOHOMETPHYECKIE
YpaBHEHUS

IlocnenoBaTeapHOCTH U IPOTPECCUH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBo 4acoB

Beero KonTtpoJbHbie
padoThI
14 1
6
18 1
22 1
5
3 1
68 4

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl



11 KVIACC

~N o o B~

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3iaejioB U TeM
MPOrpamMmmbl

CreneHsp ¢ pallMOHAILHBIM [TOKA3aTEIEM.
[TokazarensHas pynkuus. [lokazarenbHbie
YpaBHEHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKIIHS.
Jlorapudmuueckre ypaBHEHUS U
HEpaBEeHCTBa

Tpuronomerpruyeckue GyHKIUH U UX
rpaduku. TpuroHoMerpuueckre
HEpPaBEHCTBA

[IpousBoanas. [Ipumenenre npou3BoIHON
HuTerpan u ero npuMeHeHus

CucreMbl ypaBHEHHI

HarypainbHble u nensie yncna

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUN

KoaudecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTtpoibHbie
padoTbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

w/n Tema ypoka

MHO3K€eCTBO, ONepaluy HaJl
1 MHOKeCTBaMH. J[narpammel
Ditnepa—Benna
Parmmmonansueie yncina. OOBIKHOBEHHBIE
2 U JIECATUYHBIC IPOOH, TIPOIICHTHI,
OECKOHEYHBIE MTEPHONUECKHE TPOOH

Apudmernueckue onepanuu ¢
3 palnMoHAIbHBIMU YUCIIAMH,
IpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
pelIeHUs MPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTpacieil 3HaHUU 1
peanbHOM KU3HU

[Ipumenenne npoOeid U MPOIICHTOB JIJIst
pelleHMs IPUKIIAJIHBIX 3a/1a4 13
pa3IMYHBIX OTpacieil 3HaHUuM 1
pETBHOM KU3HU

JlelicTBuTenpHbIE uncia. PannonanbHble
U MppalloOHalIbHbIE YHcia
ApupmeTrrueckue oneparum ¢
JeWCTBUTENIbHBIMU YHUCITAMU

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

http://catalog.iot.ru

https://uchi.ru/

http://wmolow.edu.ru

https://www.eTuHBIHYPOK.pd/

https://www.eTUHBITYPOK.pd/

https://uchi.ru/

https://www.eTUHBITYPOK.pd/



http://catalog.iot.ru/
https://uchi.ru/
http://wmolow.edu.ru/
https://uchi.ru/

10
11
12

13

14

15

16

17

18

19

[TpuGnnxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

ToxecTBa U TOXKAECTBEHHBIE
npeoOpa3oBaHMs

VYpaBHEHHE, KOPEHb YPABHEHUS
HepaBeHCTBO, pelieHne HepaBeHCTBa
Meron uHTEpBaAJIOB

Pemenue nensix u qpo6HO-
paIMoHaILHBIX YPABHCHHUN 1
HEPABCHCTB

KonTponbnas paborta no teme
"MHOK€eCTBa pallMOHAIBHBIX U
NEUCTBUTENLHBIX YHCcelI. PalioHaibHbIe
YpaBHEHUS U HEPABEHCTB"

OyHKIMSA, CTIOCOOBI 3aaHus (DYHKIIUH.
B3anmuo 00patHbIe GyHKITUN

I'padux dynakuun. O6aacTh
OTIPEJICIICHUs] © MHOKECTBO 3HAYCHUI
¢byakuuu. Hymu ¢pyakmuun. [IpomexyTku
3HAKOIOCTOSIHCTBA

UérHble 1 HeUETHBIE PYHKUIUU

CreneHsp ¢ 1EeTIbIM TOKa3aTeleM.
CrannaptHas Gpopma 3amnucu
JEVCTBUTEIBHOTO YNCIa

Hcnonp3oBanue noaxo et popmbl
3alUCH JEVCTBUTEIBHBIX YNCEN IS

http://catalog.iot.ru

http://wmolow.edu.ru

https://www.eTMHBINYPOK.pd/
http://resh.edu.ru/

https://uchi.ru/

https://znanio.ru/media/perechen-
tsor-i-eor-po-matematike-2713506

https://interneturok.ru/article/uroki-
matematiki

http://resh.edu.ru/

http://wmolow.edu.ru

https://znanio.ru/media/perechen-
tsor-i-eor-po-matematike-2713506

https://www.eTUHBITYPOK.pd/

https://uchi.ru/


http://catalog.iot.ru/
http://wmolow.edu.ru/
http://resh.edu.ru/
https://uchi.ru/
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
http://wmolow.edu.ru/
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://uchi.ru/

20

21

22

23

24

25

26

27

28

29

30

31

pelIeHNs TPaKTUYECKUX 3a7a4u U
IIPEICTaBICHMSI TAaHHBIX

Crenennasi GyHKIUS C HATYPaJIbHBIM U
LebIM NokazareneM. E€ cBolicTBa 1
rpadux

ApupmMeTHuecKuii KOpeHb HaTypaTbHON
CTETeHU

Apudmernueckuil KOpeHb HaTypaJIbHON
CTETeHU

CaoiicTBa apr(METHUECKOTO KOPHS
HATypaJbHOW CTEIEHU

CaoiicTBa apr(METHUECKOTO KOPHS
HaTypaJbHOW CTEIEHU

CaoiicTBa apr(pMETHIECKOTO KOPHS
HaTypaJbHOU CTENIEHU

JleiicTBus ¢ apuMeTHIESCKIMHU
KOPHSIMU N—O# CTENEHU

JlelicTBus ¢ apuMeTHUCCKUMHU
KOpPHSAMH N—OU CTENEeHU

JleiicTBus ¢ apuMeTHUCCKUMHU
KOpHSAMH N—OM CTENEeHU

JeiicTBus ¢ apudMeTHUECKUMU
KOpHSAMH N—OM CTENEeHU

JeiicTBus ¢ apudMeTHUECKUMU
KOpHSAMH N—OM CTENEeHU

Perienne uppanoHanbHBIX YpaBHEHHH
U HEPABEHCTB

https://znanio.ru/media/perechen-
tsor-i-eor-po-matematike-2713506

http://catalog.iot.ru

https://znanio.ru/media/perechen-
tsor-i-eor-po-matematike-2713506

http://resh.edu.ru/

https://znanio.ru/media/perechen-
tsor-i-eor-po-matematike-2713506

https://uchi.ru/

https://www.enuHbIHYPOK.pd/

http://wmolow.edu.ru

https://znanio.ru/media/perechen-
tsor-i-eor-po-matematike-2713506

https://www.eTMHBIYPOK.pd/

https://znanio.ru/media/perechen-
tsor-i-eor-po-matematike-2713506

http://resh.edu.ru/



https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
http://catalog.iot.ru/
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
http://resh.edu.ru/
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://uchi.ru/
http://wmolow.edu.ru/
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
https://znanio.ru/media/perechen-tsor-i-eor-po-matematike-2713506
http://resh.edu.ru/

32

33

34

35

36
37

38

39

40

41

42

43

Pemenue nppauvoHaIbHBIX YpaBHEHHI
Y HEPABEHCTB
Pemenne nppaoOHaIbHBIX YpaBHEHHI
Y HEPABEHCTB
Pemenne nppaunoHaIbHBIX YpaBHEHHI
Y HEPABEHCTB
Pemenne nppamoHaIbHBIX YpaBHEHHI
Y HEPABEHCTB

CpoiicTBa U rpaduK KOpHsI N-0i CTENEeHU
CpoiicTBa u rpaduK KOpHsI N-0 CTeNeHN

KonTponbHas paborta o teme
"ApudpmeTrueckuil KOpeHb N—-oi
creneHy. MppanyoHaibHble ypaBHEHUS
1 HepaBeHCTBA"

CuHyc, KOCHHYC ¥ TaHT'€HC YHCIIOBOTO
aprymMeHTa

CuHyc, KOCHHYC ¥ TaHI'€HC YHCIIOBOTO
aprymMeHra

ApKCHHYC, apKKOCHHYC M apKTaHI€HC
YHCIIOBOTO apryMeHTa

ApKCcHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
oTpeieNIeHue TPUrOHOMETPUUYECKIX
(GYHKLUH YUCIOBOTO apryMeHTa

https://interneturok.ru/article/uroki-
matematiki

https://www.eTMHBINYPOK.pd/

https://uchi.ru/

http://catalog.iot.ru

http://wmolow.edu.ru

https://interneturok.ru/article/uroki-
matematiki

https://www.enuHbIHYPOK.pd/

https://www.enuHbIHYPOK.pd/

https://www.eTuHBIHYPOK.pd/

http://resh.edu.ru/

https://www.eTUHBITYPOK.pd/

https://uchi.ru/


https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://uchi.ru/
http://catalog.iot.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://uchi.ru/

44

45

46

47

48

49

50

51

52

53

54

55

56

Tpuronomerpudeckast OKpy>KHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKHIX
(GYHKIMI 9UCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIbl

OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIb

OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIb

OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPAKEHUI

[IpeoGpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKECHUU

[IpeoGpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKECHUU

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUHN

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUHN

Peuienne TpuroHoMeTpuuecKux
ypaBHEHUH

Peuienne TpuroHoMeTpu4ecKux
yYpaBHEHUH

Pemenune TpuroHoMeTpu4eCcKuX
yYpaBHEHUH

http://wmolow.edu.ru

https://interneturok.ru/article/uroki-
matematiki

https://interneturok.ru/article/uroki-
matematiki

http://resh.edu.ru/

https://interneturok.ru/article/uroki-
matematiki

http://resh.edu.ru/

http://catalog.iot.ru

https://uchi.ru/

http://wmolow.edu.ru

http://resh.edu.ru/

https://www.eTMHBIYPOK.pd/

https://www.eTUHBITYPOK.pd/

https://interneturok.ru/article/uroki-
matematiki



http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
http://catalog.iot.ru/
https://uchi.ru/
http://wmolow.edu.ru/
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

57

58

59

60

61

62

63

64
65

66

67

Peurenne TpuroHOMETpUYECKUX
YpaBHEHUU

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

KonTponsHas pabora no teme
"®opMyJibl TPUTOHOMETPUH.
Tpuronomerpuueckue ypaBHeHHs "
ITocnenoBarenbHOCTH, CLIOCOOBI 3a4aHUS

nociieqoBaTebHOCTE. MOHOTOHHBIE
OCJIEI0BATEIbHOCTH

Apubdmernueckas ¥ TeOMETpUUECKast
nporpeccuu. Mcnonb3oBanue
MIPOrPECCUU IJIsl PeLICHUS peaIbHbIX
3a/1a4 MPUKJIAJHOTO XapaKTepa

beckoneuHo yObIBarorast
reoMerpuueckas nporpeccus. Cymma
OCCKOHEYHO YOBIBAOIIICH
rCOMETPHUYECKON IIPOTPECCHH

dopmyiia CIOKHBIX MPOLIEHTOB
dopmyiia CIOKHBIX MPOLIEHTOB
O0o001Ienne, cucTeMaTH3anusa 3HaHUH 3a
KypC alnreOpbl U Hava
MaTeMaTh4deckoro a"anuza 10 kimacca

Htoropas KOHTPOJIbHasA pa60Ta

http://resh.edu.ru/

https://interneturok.ru/article/uroki-
matematiki

https://uchi.ru/

http://wmolow.edu.ru

https://www.eTuHBIYPOK.p/

https://www.enuHbIHYPOK.pd/

https://uchi.ru/

https://www.eTUHBITYPOK.pd/

http://wmolow.edu.ru

https://uchi.ru/


http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://uchi.ru/
http://wmolow.edu.ru/
https://uchi.ru/
http://wmolow.edu.ru/
https://uchi.ru/

O0001enue, cucreMaTH3amus 3HaHUH 3a
68 Kypc anreOphl ¥ Hava 1 http://catalog.iot.ru
MareMaTudeckoro anaiausa 10 kiacca

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68 4 0


http://catalog.iot.ru/

11 KVIACC

Ne
n/n

10

11

12

Tema ypoka

CreneHb ¢ palMOHALHBIM MTOKA3aTeIeM
CBOJiCTBA CTETIEHU

[IpeobpazoBaHue BBIpKEHUH, COAEPKAIITIX
palMoHaIbHBIE CTCTICHH

[IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX
paloHaIbHbIE CTEIICHH

[IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX
paloHaIbHbIE CTEIICHH

IlokazarennHBIC YpaBHCHUA U HCPpaBEHCTBA

IlokazarennHBIC YpaBHCHUA U HEPpaBECHCTBA

IlokazarennHBIC YpaBHCHUA U HEPpaBEHCTBA

IToka3aTensHbIC YpaBHCHUS U HEPABCHCTBA

Iloxa3zarenbHble ypaBHEHHUS U HEPABEHCTBA
IToxa3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U
rpaduk

KonTposnpHas padota no teme "CreneHs ¢

palluOHAJIbHBIM IMOKAa3aTCIJICM. ITokazaTenpHas

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

http://resh.edu.ru/

https://math-

ege.sdamgia.ru
http://alexlarin.net

BCE MPEIMETHI
http://www.edu.ru/moodle/

http://resh.edu.ru/

https://math-

ege.sdamgia.ru
http://alexlarin.net

viddeouroki.net
http://resh.edu.ru/

BCC MIPCIAMETEI
http://www.edu.ru/moodle/

https://math-

ege.sdamgia.ru
http://alexlarin.net

http://resh.edu.ru/

BCE MPEIMETHI
http://www.edu.ru/moodle/

https://math-
ege.sdamgia.ru



http://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.edu.ru/moodle/
http://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://resh.edu.ru/
http://www.edu.ru/moodle/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://resh.edu.ru/
http://www.edu.ru/moodle/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

13
14

15

16

17

18

19
20

21

22

23

24

25

¢ynkuus. [TokasarenbHble ypaBHEHUS U
HepaBeHCTBA"

Jlorapudm yucia

JlecATUYHBIE U HATypaJIbHBIC JIOTapU(PMBI

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
Jorapu(pmsl

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALINX
Jorapu(pmsl

[IpeoGpa3oBanue BhIpaKEHUH, COIEpPIKALIUX
Jorapugpmsl

[TpeoOpa3oBaHme BEIpAKEHUH, COTEPIKANTUX
sorapudmel

Jlorapudmuueckue ypaBHEHUS! 1 HEPAaBEHCTBA

Jlorapudmuueckue ypaBHEHUS! 1 HEPAaBEHCTBA

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA

Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA

Jlorapupmuueckas GpyHKIHSA, €€ CBOUCTBA U
rpaduk

Jlorapupmuueckas GyHKIHS, €€ CBOWCTBA U
rpaduk

Tpuronomerpuyeckue GyHKIUHU, UX CBOHCTBA
U rpaduku

http://alexlarin.net

http://resh.edu.ru/
http://resh.edu.ru/

https://math-

ege.sdamgia.ru
http://alexlarin.net

http://resh.edu.ru/

https://math-

ege.sdamgia.ru
http://alexlarin.net

http://resh.edu.ru/
http://resh.edu.ru/

BCC NMMPCIAMCETEI
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BCC IIPCAMCTHI

http://www.edu.ru/moodle/

http://resh.edu.ru/



http://alexlarin.net/
http://resh.edu.ru/
http://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://resh.edu.ru/
http://resh.edu.ru/
http://www.edu.ru/moodle/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.edu.ru/moodle/
http://resh.edu.ru/

26

27

28

29

30
31
32

33

34

35
36
37
38

39

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA
U TpaduKu

Tpuronomerpudeckne GyHKINHU, HX CBOHCTBA
U TpaduKu

Tpuronomerpudeckne GyHKINU, HX CBOHCTBA
u rpaduku

[IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

KonTponbnas paborta o teme
"Jlorapudmudeckas GyHKITHA.
Jlorapudmuueckre ypaBHEHUS U
HepaBeHcTBa. TpuronoMerpuueckue QyHKIUN
u ux rpaduxu. Tpuronomerpuueckue
HepaBeHcTBA"

HenpepriBHbie GyHKIIIH

MeTo MHTEPBAJIOB ISl pELICHUS HEPABCHCTB
MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB
[IpousBoanas GyHKIHH
[IpousBoanas GyHKIHH

I'eomerpuueckuit 1 Gu3nIeCKUit CMBICI
MIPOU3BOHOM

N Y
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BCE MPEMETHI
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I'eomerpuueckuii 1 pU3NYECKHIA CMBICIT
IIPOU3BOIHOM

[IpousBoiHbIE 371€EMEHTAPHBIX PYHKLINN
[IpousBoiHbIE 371€EMEHTAPHBIX PYHKLINN

[IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
Y4acTHOTO (hyHKIIH
[IpousBoiHast CyMMBI, IPOU3BEACHNUS,
Y4acTHOTO ()yHKIIHM

[IpousBoiHast CyMMBI, IPOU3BEACHNUS,
4acTHOTO (QYyHKITHI

[IpuMeHeHre npon3BOIHOM K NCCIEA0BAHUIO
(GyHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpumeneHne mpou3BOIHOM K UCCIEA0BAHUIO
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
[IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
[IpuMeHeHre MpON3BOIHOMN K UCCIEAOBAHUIO
(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI

HaXO)I(I[eHI/Ie HauOOJIBIIEr0 1 HAaMMEHBIIETO
3HAa4YCHUA (bYHKI_[I/II/I Ha OTPEC3KE

HaxosxaeHne HanOoJIbIIEro 1 HAMMEHbBIIETO
3Ha4YeHus QYHKIUU Ha OTpPE3Ke
Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3Ha4YeHus QYHKIUN Ha OTpe3Ke
Haxosxaenne HanOoJIbIIEero ¥ HAMMEHBIIETO
3Ha4YeHUs1 (QYHKIIUU Ha OTpe3Ke

viddeouroki.net
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Haxosxnenne HanOOJIbIIEr0 ¥ HANMEHBIIETO
3Ha4YeHUs1 (QYHKIIUN HAa OTPE3KE

Haxosxnenne HanOOJIbIIET0 ¥ HANMEHBIIIETO
3Ha4YeHUs1 (PYHKIIUU HA OTPE3KE

[IpumeHeHre npou3BOIHOM JUIsl HAXO0XKICHUS
HAWJIYYIIErO PEIICHUS B MPUKIAIHBIX
3a/1auax, Ui ONpPeNeIeHUsI CKOPOCTH
nporecca, 3a1aHHOT0 GopMYIIOH UITn
rpaduxkom

KounTponsnas pabora no teme "[IponsBogHast.

[Ipumenenne npon3BoHON"

[TepBooGpa3nas. Tabnuia nepBooOpasHbIX
[TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

HHTerpain, reoMeTpuuecKuil 1 GU3NIECKUMA
CMBICTT MHTETpajia

HHTerpain, reoMeTpuuecKuil 1 PU3NIECKUMA
CMBICTT MHTETpajia

HHTerpain, reoMeTpuuecKuil 1 PU3NIECKUMA
CMBICJT HHTETpasia

Brruncnenue unrerpana no popmyie
Herorona—JleitOHMnA

Brruncnenue uHTerpana no popmysne
Herorona—JleliOuuia

Brruncnenue uHTerpana no popmysne
Hprorona—JleliOuuia
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Brruncnenue uHTErpana no popmysne
Herorona—JleitOnuna

Cucrembl TUHEHHBIX YpaBHEHUN

Cucrembl TUHEHHBIX YpaBHEHUN

Pemrenne npukiagHeIixX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

CucTeMbl U COBOKYIMHOCTH LETBIX,
palMOHANBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHU U HEPABEHCTB

CucremMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUH U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

Cucremsnl 1 COBOKYITHOCTH LECJIbIX,
PparOHAJIbHBIX, HPPALIUOHAJIBbHBIX,
II0Ka3aTCJIbHBIX, JIOFapI/I(i)MI/I‘{eCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

Hcnonb3oBanue rpagukoB GyHKIUH 1S
pEllIeHNs YpaBHEHUIN U CUCTEM
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Hcnons3oBanue rpagukoB GyHKIUH ISt
peuieHuss ypaBHEHUM U CUCTEM
[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX

3aJad ¥ 3a/1a4 U3 pasIn4yHbIX 00JIacTed HayKu

U peabHOM KU3HU

Kontponsnas pabora no teme "Unrerpan u
ero npuMeHeHus. Cuctemsl ypaBHEeHHUI"

HarypanbsHble 1 1ienbie yncina B 3aa4ax u3
peambHOM )KU3HU

HarypanbsHble u 1ienble yncia B 3aa4ax u3
peanbHOM )KU3HU

HarypanbsHbie u 11e1pie yncia B 3a7a4ax u3
peanbHOM )KU3HU

[Ipu3Haky JenMMOCTH LENbIX YUCEN
[Ipu3Haky 1enMMOCTH LENbIX YUCEN
[Ipu3Haky JenMMOCTH LEIbIX YUCE
[ToBTOpenue, 060061IeHNE, CCTEMaTH3alUs
3HAHUU. YpaBHEHUS

[ToBTOpenue, 06061IeHNE, CCTEMaTH3aLUs
3HaHUM. YpaBHEHUs

[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHUM. YpaBHEHUs

[ToBTOpenue, 060061IeHNE, CCTEMAaTH3aUs
3HaHUHU. YpaBHEHUSA

[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHUHU. YpaBHEHUS
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[ToBTOpeHue, 06001IeHNE, CHCTEMATU3 AN
3HAaHUU. YpaBHEHUS

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHuil. HepaBeHcTBa

[ToBTOpEeHue, 06001ICHNE, CHCTEMATH3 AN
3HaHuil. HepaBeHcTBa

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

[ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AITUS
3HaHuil. HepaBeHcTBa

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHu. CUCTEeMBbI ypaBHEHUM

[ToBTOpEeHmEe, 0600IIEHNE, CHCTEMATH3AITUS
3HaHui. CucTeMbl ypaBHEHUH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuM. OyHKIUK

[ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3aITUs
3HaHuM. OyHKIUK

Hrorosas koHTpoJIbHAs paboTa

Hroropas koHTpoJIbHAs paboTa
O6001enue, cucTeMaTru3alys 3HaHUH 3a Kype
anreOpsl U HaYaJl MAaTeMaTHYECKOTO aHAIM3a
10-11 xnaccoB

O06001menHue, cucTeMaTu3alus 3HaHu| 3a Kype
anreOphl U HAYall MaTeMaTHYECKOTO aHaIn3a
10-11 xnaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

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

* Martematuka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 knmaccsl/ Anumos 111 A.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKuroHepHoe 00LIECTBO

«M3parenscTBO «IIpocBenienne

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Anrebpa u Hauana MaremaTudeckoro ananusza 10-11kmaccer. Metoauueckue
pexomenaanuu Kk yueOnuky LI.A. Anmumona, FO.M. Konsruna , H.E. ®enoposoit

u 1p. Mocksa "IIpocsenienue" 2023

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/about

https://uchi.ru






