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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «AnreOpa U Havajga MaTeMaTUYECKOTO
aHayn3a» 0a30BOro ypoBHA aisi oOywarouuxcs 10 —11 kmaccoB pa3paboraHa Ha
ocHOBe DeiepabHOTO roCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUA,
OPEIbSABISAEMBIX K MAaTeMAaTHUYECKOMY OOpa30BaHHIO, U TPATULUN POCCHICKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl OOECIEUMBAET OBJIAJEHUE KIHOYEBBIMU
KOMIIETEHIIUAMH, COCTABIIIIOIIMMHA OCHOBY JUIA CaMOPa3BUTHUS M HENPEPBIBHOIO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YYaAOIIHUXCS.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAJIN3a» SBISICTCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CTapilied IIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECneYMBaeT HWHCTPYMEHTAJIbHYIO 0a3y Uil H3y4YeHHsS BCEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYroil CTOPOHBI, (OPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE Yy4YalllMXCsl Ha YpPOBHE, HEOOXOAMMOM JjIsi OCBOCHUS
KypcoB HWH(MOpPMATHKH, OOIIECTBO3HAHUS, HCTOPHUM, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca Yy4YalllMecCs OBJIAJIEBAIOT YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMU
HayKH, KoTopas GOopMyIUPYET CBOU JOCTHKEHUSI B MAaTEMaTUYECKOU opme.

Kypc anreOpsl 1 Havanm MaTeMaTHYECKOTO aHANIM3a 3aKJIabIBa€T OCHOBY JIJIst
YCIEUIHOTO OBJIJICHUS] 3aKOHaMU (U3UKH, XUMUM, OHUOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHACHIMA HSKOHOMHUKM U OOIIECTBEHHOW KU3HHU, IO3BOJIACT
OPUEHTHUPOBATHCS B COBPEMEHHBIX HH(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXe BpeMs OBIaJIcHHE
aOCTpaKTHBIMU W JIOTUYECKH CTPOTHMMH MaTEeMaTHYECKUMHU KOHCTPYKITUSIMU
pa3BUMBAacT YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHUHHOCTH
YTBEPKIEHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AINI0, a0CTparupoBaHue U
aHaJIOTUI0, OPMHUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIUICHHE. B X071e n3ydeHus
anreOppl W Havyall MaTeMaTUYeCKOro aHaliu3a B CTaplIied IIKoJie ydaiuecs
MOJy4yalOT HOBBIM ONBIT pEHICHUS NPUKIAIHBIX 3a7ay, CaMOCTOSATEIbHOrO
MOCTPOCHUSI MAaTEeMaTUYECKUX MOJIeNIed peajbHbIX CUTYyalluii U WHTEpIpeTaluu
MOJYYECHHBIX  PEIICHWH, 3HAKOMATCA €  TNpUMEpaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH B TMPHUPOJE, HAYKE MU B UCKYCCTBE, C BbIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc oGnamaer 3HaYMTENbHBIM BOCIUTATENIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbIM MaTepuall, CoCOOCTBYHONIUN (HhOPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS, TaK U 4yepe3 crnenu(uKy ydeOHON NesaTeTbHOCTH,



TpeOyrolen CaMOCTOATEIIBHOCTH, aKKypaTHOCTH, IIPOJIOJKATEIIbHOU
KOHLIEHTpAllMi BHUMAaHHs U OTBETCTBEHHOCTH 3 MOJYYEHHBIN pe3ynbTar.

B ocHoBe Meronuku o0ydeHHs anreOpe M HayaJlaM MAaTeMaTU4ecKOro
aHaJIN3a JIEKUT AEATEIbHOCTHBIA MPUHLINIT O0y4EHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOT0 aHAIN3a» BKIIFOYAET
CIIEIYIOLIUE COMNEPKATEIBHO-METOANYECKUE JIUHUM: «YUHUCIa U BBIYUCICHUSY,
«Dyknun U rpaduku», «YpaBHEHUs M HepaBeHcTBay,  «Hauana
MaTeMaTU4YecKoro aHammsa», «MHo)kecTBa W JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUHA H3Y4YaroTCs Ha MPOTSHKECHUU JABYX JIET
oOydeHusl B CTapileil IIKOJIe, €CTEeCTBEHHO AOMOJHSAA APYT Jpyra U MOCTEIECHHO
HACBIIIAsCh HOBBIMM TeMaMu W pasjaenamu. J(aHHBIA Kypc  SIBIII€TCA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIMHSAET B ce€0€ COJAEp)KaHUE HECKOIbKUX
MaTeMaTUYECKUX AUCLUUIUIMH: ajreOpa, TPUTOHOMETPUS, MaTEMaTUYECKUN aHaJIN3,
Teopust MHOKeCTB U JAp. Ilo mepe Toro kak ydvamuecs: OBIaJeBalOT Bc€ Oolee
HIMPOKUM MAaTeMaTHYECKUM ammnapaTroM, Y HUX IMOCJEI0BAaTEeNbHO POopMUpYyETCs U
COBEPUICHCTBYETCS YMEHHE CTPOMTh MATEMAaTUYECKYI0 MOJENb PEATbHOU
CUTyallud, NpPHUMEHSTh 3HaHUA, MOJY4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEeMaTUYECKOTO aHaIM3a», JUIsl PEIICHUs] CaMOCTOSATENbHO C(HOpPMYIHPOBAHHON
MaTEeMaTUYECKOM 3aJ1auM, a 3aT€M UHTEPIIPETUPOBATH MOTYUEHHBIN PE3ybTar.

CopeprkarenbHO-MeTOoaUYeCKas JIMHUS «Hucna u BBIYMCICHUS» 3aBEpPILIACT
(bopMHpOBaHNE HABBIKOB MCHOJIb30BAaHUS JACUCTBUTEIBHBIX YMCEN, KOTOPOE OBbLIO
HA4YaTo B OCHOBHOM mIKosie. B crapmield mkone oco0oe BHUMaHHUE YJEsETCS
(OpMHUPOBAHNIO MPOYHBIX BBHIYMCIUTENIBHBIX HABBIKOB, BKIIIOYAIOIIUMX B ce0s
UCIIOJIb30BAHUE PA3JIMYHBIX (OPM 3alUCHU JACUCTBUTENIBHOIO YKCIIA, YMEHHUE
pPalMOHAIBHO BBINOJHATh JEHUCTBUS C HUMH, J€JaTh MPUKHUIKY, OLEHUBAThH
pe3ynpTaT. OOydaromuecss NOMY4YalOT HABBIKM MPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHEHUS JICUCTBHIM C YMCIaMM, 3alUCaHHBIMH B CTaHAApTHON Gdopme,
UCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YNCIIOBBIX BBIPAKEHUU.

JIunuss «YpaBHEHUSI U HEPABEHCTBA» PEANIM3YETCs] Ha MPOTSKEHUU BCErO
oOydeHMs] B CTaplield WIKOJE, MOCKOJIbKY B KaXKIOM paszjelie MporpaMMbl
IPEeyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aaay. OOyyarouiecs: OBJIa/IeBalOT
pa3IMYHBIMM METOJAMH PEIIEHUS LEJNbIX, PaldOHAIbHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX W  TPUTOHOMETPUYECKUX  ypaBHEHUIA,
HEPaBEHCTB U UX cucTeM. [losrydeHHble yMEHUS UCTIOJIb3YIOTCS TIPU UCCIIEI0BAHNUN
GYHKIMI C MOMOUIBIO MPOU3BOJIHOM, pEIICHUH NMPUKIAAHBIX 33Jad U 3a/Jad Ha
HaxXOoXJIE€HWE HauOOJBIIUX W HAaWUMEHBIIMX 3HaueHud ¢GyHkuuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0d Takke (QOPMHUPOBAHUE YMEHMMH
BBINIOJIHATh pacyé€Thl 1Mo (opmynaM, mpeoOpa3oBaHUs IENbIX, PAlUOHAIbHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAKKE BBIPAKECHUH,



coJlepKallluX CTeneHu U Jorapudmel. braronaps u3ydeHuio anredpanyeckoro
Mareprajia  IPOMCXOAUT  JAJbHEHIIEE  PAa3BUTHE  AITOPUTMUYECKOIO U
a0CTPAaKTHOTO MBINUICHUAS ydamuxcs, (QOPMUPYIOTCS HaBBIKH JEAyKTUBHBIX
paccyxleHuid, pabOTl €  CHUMBOJIbHBIMU  (opMamMu,  MpeACTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. Aurebpa
npemsiaraetT 3(QQGEKTUBHbIE HMHCTPYMEHTBHI [UJISI PEIICHUS] MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HATJSIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeTonM4eckass JUHUS «DyHKIMU W Tpadukm» TECHO
IIEPEIUIETACTCs C APYTUMHU JIMHUAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a0aET
MOCJIEN0BATENBHOCTh W3YYCHHUS Marepuarna. N3yuenue CTEIIEHHOM,
MOKa3aTeJIbHOM, JJorapu@MUIYeCcKoil 1 TPUTOHOMETPUUYECKUX (DYHKIIMA, UX CBONCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelleHus 3a1ad U3 JPYrux y4eOHBIX
IIPEAMETOB U PEAJbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTUYECKUM aHAJIU30M,
TaK U C pEIICHWEM YpaBHEHH M HepaBeHCTB. [Ipu 3Tom OombIIOE BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHMs BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKY
pa3IMYHBIMM BEJIMYMHAMU, HCCIIEIOBATh TMOJIyYeHHbIC (YHKIIMH, CTPOUTHh HX
rpaduku. MaTtepuain 3Tol coaep>KaTeIbHOW JIMHUM HAllEJIeH Ha pa3BUTHE YMEHUMN
Y HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTA MEXAY BEIMYMHAMHU B
paznuyHOi (opme: aHATUTUYECKOH, rpaduueckoil U cioBecHoi. Ero msydenue
CHOCOOCTBYET pPa3BUTHUIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
000OIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAHUIO AHAJIOTUH.

ConepxarenpHasg nuHusA «Hagyana MaremaTHyecKoro aHanu3a» I03BOJSET
CYILECTBEHHO PACIIMPUTh KPYTI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3aad,
JOCTYITHBIX 00YyYarolKUMCsl, Y KOTOPBIX MOSBIIAETCS BO3MOXXHOCTh UCCIEAOBATH U
CTpOUTh Tpaduku (PYHKIUN, OMpPENeNsATh WX HaWOONbIIME W HAWUMEHBIIIHE
3HAYEHUS, BBIYUCITH TUIOMIAAU (QUTYP U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHasg conaeplkaTeiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTE€MaTHYECKUX MOJENEeH peallbHbIX CUTYyaluH,
HAXOXKJEHUSl HAaWJTy4yllero peuieHus B MPUKIAIHBIX, B TOM YHUCJE COLMAIBHO-
HDKOHOMHUYECKHUX, 3a7adax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MAaTHYECKOIO AHAJINA3a
CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (HOPMAILHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIICHUS, (POPMUPOBAHUIO YMEHHUI pacno3HaBaTh MPOSBICHHUS 3aKOHOB
MaTeMaTUKM B HayKe, TeXHMKE M HcKyccTBe. OOyuarommecss y3HaIOT O
BBIJIAIOIINXCST PE3yJIbTaTaX, MOJYYEHHBIX B XOJE pPa3BUTUS MAaTEMaTUKH Kak
HayKH, U UX aBTOpax.

ConepxaTeapbHO-MeToANYeCcKas JIMHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTAaM  TEOPHUM  MHOXECTB. T€OpEeTMKO-MHOXECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTHUKU U MpEeAJiararoT



HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEANHSIONMUN BCE pa3/iesibl MAaTEMATUKHU U €€
MPUJIOKEHUIM, OHU CBSI3BIBAIOT pa3Hble MAaTEMAaTUYECKHE AUCIUILIIMHBI B €IMHOE
uenoe. [o3aToMy BaXHO JaTh BO3MOXHOCTh IIKOJBHUKY HNOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MaTEeMaTWKM M MCIOJb30BaTh €ro Jyis
BBIPQKEHUSI CBOMX MBICJICH.

B kypce «AnreOpa u Hayanma MaTeMaTHYECKOTO aHaIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI MAaT€MaTHMYECKOrO0  MOJCIHMPOBAHUSA, KOTOpPHIE MPU3BAHBI
c(opMUPOBATH HABBIKU MTOCTPOCHHS MOJIEICH pealbHBIX CUTYaIlil, HCCIEAOBAHUS
TUX MOJENIEH C MOMOUIBIO ammapara aiareOpbl U MaTEMaTUYECKOIO aHalu3a U
WHTEPIPETALUN TOJYYCHHBIX pe3yibTaToB. Takue 3a/laHus BIUIETEHbI B KaXKIbIH
U3 pa3/iesioB MPOrpaMMbl, MOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCTIOIb3YyeTCs
JUISL pellieHus MPUKIaAHbIX 3aAa4. [Ipyu pelieHnn peaibHbIX MPAKTUYECKUX 3a7ad
y4yaluecs pa3BUBAIOT HAOIIOIATEIbHOCTb, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCs, HCIOIb30BAaTh AHAJIOTMI0, 0000IIAaTh W KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJlady OPraHU3yeTCsl B MPOIECCE M3YyUYEHUs BCeX TeM Kypca «Anrebpa U Hayaia
MaTEMaTUYECKOIO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM IuIaHe Ha M3y4YeHHE Kypca aireOpbl M Hayajl MaTeMaTH4YeCKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 knacce u 3 daca B
Heneno B 11 kmacce, Bcero 3a aBa roja oOydenus — 170 gacos.



COJEPXAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucsia ¥ BIYMCICHUSA
Paunonansapie uncna. OOBIKHOBEHHBIE M JIECSTHYHbBIE IPOOH, MPOLEHTHI,
OCCKOHEUHbIE  MEepUOAUYECKUe JApoou. ApudmMernyeckue  omepamum ¢
paMOHAIBHBIMU YKCIIaMU, TPEe00OpPa30BAHMS YUCIOBBIX BbIpakeHU. [Ipumenenue
Ipo0ell U MPOLEHTOB ISl PELICHUs MPUKIAIHBIX 337a4 U3 Pa3IMYHbIX OTpacieu
3HAHUU U PEATIbHOM KU3HH.
JelicTBUTENbHBIE YKCla. PalMOHAIbHBIE W UPPALUOHAIBHBIE YHUCIA.
Apudmerrueckue onepanuu ¢ AeUCTBUTEIbHBIMU yncaamMu. [IpubmmxEHnbie
BBIYMCJIEHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHU.
Crenenp ¢ 1ensiM  mokazareneM. CraHpmaptHas ¢dopma  3alucu
NeUCTBUTENBHOTO 4yuciaa. Mcnonb3oBanue mnoaxoxasmiedn  ¢Gopmbl  3amucu
JNEUCTBUTEIIBHBIX YUCEI I PELICHUS NIPAKTUUECKUX 3aa4 U MIPEACTaBICHUS
JTAHHBIX.
ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBust ¢
apu(pMETUIECKUMH KOPHSMHU HATypaJIbHOM CTENEHHU.
CuHyC, KOCUHYC U TaHTE€HC YMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOI'O apryMEHTA.
YpaBHeHMs U HEPABECHCTBA
ToxecTBa U TOKIECTBEHHbIE MPE0Opa30BaHUSI.
[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUUECKUE (OPMYIIBI.
VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
Merton HHTEPBAJIOB.
Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
Pemenre nppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.
Pemienre TpUroHOMETPUUIECKUX YPABHEHH.
[IppuMeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a]a4
W 33]1a4 U3 Pa3IMYHbIX 00JIacTeil HAyKH U PEabHOU XKU3HH.
DOyHKUMHU U TpaduKku
Oynkums, crnocodsl 3amanus ¢GyHkouu. ['paduk dyskuu. BzaumHo
oOpaTHbIe (PYHKIMH.
OO6unacth onpeneraeHus 1 MHOXKECTBO 3HaueHUl QyHkuuu. Hymu @ysHknuu.
[TpomexxyTkH 3HAaKONOCTOAHCTBA. UETHBIE U HEUETHBIE QYHKIIUU.
CrenenHast GyHKIMS ¢ HATypaJdbHBIM U IIeNIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-0i CTETICHHU.



TpuroHomerpuueckass OKpPYKHOCTb, OIIPEIEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauaja MmaTeMaTH4eCKOro aHaImu3a

[locnenoBareabHOCTH,  CIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE MOCIENO0BATEIBHOCTH.

Apudmerrueckas U TeoMeTpuUecKas nporpeccuu. beckoneuHo yObIBaromas
reoMmerpuyeckas mnporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuyecKon
nporpeccu. DopMyna CIOXKHBIX IPOLEHTOB. MCIonp30BaHME MPOTPECCUM IS
peleHns peajbHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa.

MHoxecTBa H JIOTMKA

MHoxecTBO, omnepauuu Haj MHOXecTBamu. [(uarpammbl Diinepa—BenHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JJjsi ONUCAHUS PEabHbIX
IIPOLIECCOB U SIBJICHUI, IPU PEILICHUH 3a7a4 U3 APYTrUX y4eOHbIX IPEIMETOB.

Onpenenenue, Teopema, CIECICTBUE, T0KA3ATEIbCTBO.

11 KJIACC

Yuciia ¥ BIYHCICHUSA

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ pallMOHAIBHBIM NOKa3areneM. CBONCTBA CTEIEHHU.

Jlorapudm uncna. JlecITHUHbIE U HATYPAJIbHbBIE JTOTapU(PMBI.

YpaBHeHMs U HEPABECHCTBA

[IpeoOpa3zoBaHue BEIPAXKEHUM, CONEPKAIIMX JOTAPUPMBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COAEPKAMIMX CTENEHH C PALMOHAIBHBIM
IIOKA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbpHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI U HEPABEHCTBA.

CucTeMbl JTUHEWHBIX YpaBHEHUM. PellleHne NMpUKIIa[HbIX 3a7a4 C MOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucteMbl M COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady W 3aJa4 M3 pa3IMYHbIX OOJacTell HayKu U peajbHOU
YKU3HH.

DyHKUUM U TpaPuKHU

Oyukrusa.  [lepuoamueckne  Gynkmuu. [IpoMeXyTkM  MOHOTOHHOCTH
¢byHkuu. MakcumMyMbl U1 MUHUMYMbI (yHKIMU. Haubonbliee m HauMmeHblee
3HaueHHEe (PYHKIMHU HA POMEXKYTKE.

Tpuronomerpuueckue  (QyHKIUMH, MX CBOWCTBA M  rpaduKH.

[TokazaTtenbHas u norapudmMuydeckasi yHKIUU, UX CBONCTBA U TpadUKH.



Ncnons3oBanue rpadukoB GyHKIUN s pelieHrs YpaBHEHUNW M JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMHA Ui HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT NPHU PEIICHUU 3aJad U3 APYTUX Y4eOHbIX
MPEIMETOB U PEATBHON )KU3HMU.

Havasa MaTeMaTH4eCKOro aHAJIN3a

HenpepsiBHble GyHKIMHA. METOT MHTEPBAJIOB U1l pELIEHUS] HEPABEHCTB.

[MpousBognass  ¢ynkuuu. ['eomeTpuyeckuit W (PU3MUECKH  CMBICH
IIPOU3BOTHOM.

[TpousBogubie  saeMeHTapHBIX  GyHKIUA.  DOpMyabl  HaXOXKIACHUS
IPOM3BOJHON CyMMBI, POU3BEICHUS U YACTHOTO (DYHKITUH.

[TpumeHeHre MPOU3BOIHON K MCCIIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbBILIET0 3HaUeHUsT PYHKIMKU Ha
OTpE3KE.

[IpumMeHeHnEe TPOU3BOJHOM I HAXOXKACHUS HAWIIy4dllIerO pEIICHHS B
NPUKIAIHBIX 3aJa4yax, M1 ONPEACIEHUS CKOPOCTM IIpolecca, 3aJaHHOIo
dbopmyoii unmu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

WuTerpan, ero TreoMeTpUYECKHd W (QU3WYecKuil cMbIci. Beruucienue
uHTerpana no ¢popmyne Herorona—Jlelionuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mpeaMmeTa «MaTemaTuka» OJDKHO OOecreYnBaTh
JOCTHKEHHE Ha YPOBHE CPETHETO OOIIero 00pa30BaHUs CACAYIONINX JUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpaMMbl Y4eOHOrO MpeaMeTa
«MaremaTuka XapakTepu3yroTcs:

['pasxxtaHCKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCUUCKOro OOIecTBa, MpeACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SIBICHH,
NpoIeAyp TpaxaaHCKOro oOmiecTtBa (BBIOOPBI, OMPOCHl M IIp.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSAMY 1 HA3HAYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUHCKOM MaTEMAaTUKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUNCKUX MATEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
K HCIOJb30BAHUIO ITUX JOCTHKEHUU B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, ATUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTUKEHHUI HAYKH U JIEATEIIbHOCTBIO
y4€HOT0; 0CO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYas 3CTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a1ad4, peleHnu, paccyXIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHUS TPUMEHATh MAaTEMaTUYECKHE 3HAHHS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370pPOBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHU U

OT/IbIXa, peryJispHas dusnueckas aAKTUBHOCTb); busrgecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHSITHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHONW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TMPUJIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymerd npodeccmr u pealiM30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IUIAHBL;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHUIO M
caM000pa30BaHUI0 Ha TIPOTSHKEHUHW BCEH JKM3HU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIICHUN TTPAKTUIECKUX 33]1a4 MAaTEMaTHIECKOW HAPaBIICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIBTYPhI, MOHUMAHUEM BIUSHUS
COIMAJTBHO-DPKOHOMHYECKUX TIPOIIECCOB Ha COCTOSIHUE TPHUPOJTHONW M COIMAITBHON
CpeIbl, OCO3HAaHHEM TJIOOAIBHOTO XapakKTepa HKOJOTHYCCKHUX  IMPOOIIeM;
OpUEHTalleld Ha TPHMCHCHUE MaTeMaTHYCCKUX 3HAHUHU JUIA PEIICHHS 3a7ad B
00JIaCTH  OKpY)KaloIeH Cpelbl, IUIAHUPOBAHHMS TOCTYNKOB U OICHKH WX
BO3MOYKHBIX TTOCJICICTBHM JIJIS1 OKPYXKAIOIIEH CPEJIbI.

[{leHHOCTH HAYYHOT'O TTO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH HM  OOIIECTBEHHOW TMPAKTUKH, IOHUMaHHEM
MaTeMaTHYECKOW HayKHW Kak cQepbl 4YeIOBEUECKON eATeIbHOCTH, ATaloB €&
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBWIN3AINH, OBJIAJCHUEM S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KyJbTypOod KaK CpEICTBOM ITO3HAHUS MUDA,;
TOTOBHOCTBIO OCYIICCTBIISATh IMPOSKTHYIO W HCCIEI0BaTEIbCKYIO JEATEIbHOCTh
WHJUBUAYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHble pe3yabTaThl OCBOSHUS MPOrpaMMbl y4eOHOTO TMpeaMera
«MaremaTuka XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OEUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU PERYIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie — noznasamenvmvle  Oeticmeus, — 00eCneHUBAIOM
Gopmuposanue 06a306bIX KOSHUMUBHBIX HNpOYeccos obyuarowuxcsi (oceoeHue
Memo008  NO3HAHUS — OKpyJcaowjeco  Mupa,  NpuMeHeHue  Jl02U4ecKux,
uccne008amenbCKux onepayull, yMeHui pabomams ¢ ungopmayuets).

bazoBble norudyeckue 1eMCTBUA:

e BBIABIISITH U XapPAKTEPHU30BATh CYIECTBCHHBIC TPU3HAKH MATEMATHUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIy MOHITHAMU; (DOpMyIUpoBaTh
OTIpEeNCICHUS  TOHSATHUN, YyCTaHABIHMBATh CYIICCTBEHHBIH  IPU3HAK
KJaccu(uKanuy, OCHOBAaHMS Il OOOOLIEHUS W CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIPUHUMATh, (OpPMYyJIUPOBATb U  NPEOOPa3OBBIBATH  CYXKACHMS:
YTBEPAUTEIbHbIE M OTPULIATENIbHbIE, €IUHUYHBIC, YAaCTHbIE WU OOIIUE;
YCIIOBHBIE;

BBISIBJISAITH ~ MAaTEMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeurss B (akTax, JAHHBIX, HAOMIOACHHUAX M YTBEPIKICHUSX;
npemjiaraTb  KPpUTEpUM  JUIS  BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeJIbCTBA MaTEMaTUYECKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTHBHOIO), BHICTPAUBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CY>KIEHUS U BBIBOJBIL;

BbIOMpaTh crnoco0 pemeHus y4yeOHOM 3agaud (CpaBHMBAThb HECKOJIBKO
BAPUAHTOB pELIEHUs, BBHIOMpATh HauOOJEe MOAXOIAIMNH C Y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBaTeIbCKUE IEUCTBUA:

MCITIOJIB30BaTh BONPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT ITO3HAHWS,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME NPOTUBOpEUUE, MpodIEMy,
yCTaHaBIMBaTh  HCKOMOE€ UM  JaHHoe, (OpMHUpOBaThb  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO IMO3ULNI0, MHEHUE;

IIPOBOJUTH CaMOCTOSITEIIBHO CIUTAHUPOBAHHBII JKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEW MaTeMaTU4YecKOro
OOBEKTa, SBJIECHMS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBEAEHHOTO HAOIONECHUS, UCCIIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IMPOIIECCa, A TAKXKE€ BBIIIBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmarmei:

BBISBJIATH e(PULINTH MHPOPMAIMK, TaHHBIX, HEOOXOAUMBIX JIJIsi OTBETA
Ha BONPOC U IS PELICHUS 3a4a4H;

BbIOMpaTh  MHGOpPMAIMI0O M3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(DOpMAIUIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHHUS;

CTPYKTYpUPOBaTh WHGOPMALIMIO, IPEICTABIATh €€ B PA3NUYHBIX (popMax,
WJLTIOCTPUPOBATH TpaduyuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHdopmanuu 110 CaMOCTOSITEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonuvie  KomMmynuxamuenwvle Oelicmeus, 0becneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVHAIOUWUXCAL.
OOmenue:

BOCIPUHUMATh U  (QOpPMYJIUPOBATH CYXKJAEHHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOUHO, IPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a]1a4yi, KOMMEHTUPOBATh IMOJIYYEHHBII pe3yJbTaT;

B X0JI€ 00CYKJEHH 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCIEHHbIC HA TIOMCK
pELICHMs; COINOCTaBIATh CBOM CYXKIECHHS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3IM4Me€ U CXOJCTBO IO3ULIUH; B
KOPPEKTHOM popme popMyIrpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaTbl  PEHIEHWs  3aJadd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CAMOCTOSITENBHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]a4 IPE3CHTALMU U OCOOEHHOCTEN ayIuTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh M  WCIOJB30BaThb  NPEUMYIIECTBAa  KOMAHAHOH U
WHINBHUIYAIBHON pabOThI MPU PEIIEHUH YIeOHBIX 3a/1a4; IPUHUMATH 1IeJTb
COBMECTHOM JeATENbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThl, pacnpeaensaTs BUAbl paboT, 10roBapuUBaThCs, 00CYKIaTh MPOLECC
U pe3ynbTaT paboThl; 000011aTh MHEHHUS HECKOIBKHUX JIIOJICH;
y4acTBOBaTh B IPyNNoBbIX (opMax paboThl (00CykAEHUS, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD)» W HWHBIC); BBINOIHATH CBOK YacTh pPabOTHI |
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIMMH WICHaMH KOMaH/[bI,
OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesus, obecneuusarom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS JIUYHOCHIU.
Camoopranu3zanus:

COCTaBJISITh TIJIaH, AITOPUTM PEIICHUSI 33]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(GOpMALIHH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATEIHHON pediIeKcHH Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJE€Th CHOCO0AaMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3ysibTaTa peuieHuss MaTEMaTHYECKOMN 3a/1a4H;



e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJACHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa IEIM U YCJIOBUSIM, OOBSICHATH
NPUYUHBI JOCTHKECHUSI WM HEJOCTHUKEHUS PEe3yJIbTaTOB JESTEIbLHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Havajga MaTEMaTHYECKOTO aHAIN3a»
Ha YpOBHE CpeJlHEero oOuIero oOpa3zoBaHUs JIOJDKHO OOecrneuuBaTh JOCTHXKEHHUE
CJIEIYIOLIMX NPEIMETHBIX 00pa30BaTENIbHBIX PE3YyJIbTATOB:

10 KJIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MNOHATHSAMH: PAUUOHAIBHOE W JIEWCTBHUTEIIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS IPOOb, MPOLIEHTHI.

BoemonusaTe  apudmernyeckue — omepalud € PAlMOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YUCIIAMH.

BoInonHATh TPUOIMKEHHBIE BBIUUCIEHUS, UCIIONb3Ys MpaBUja OKPYTJIEHUS,
JIe1aTh IPUKUIKY U OLICHKY PE3yJIbTaTa BEIYUCIICHUN.

OnepupoBarh MOHATUSAMH: CTEIEHb C LEIBIM II0KA3aTEIEM; CTaHAApTHAas
dbopma 3amMcH JACUCTBUTENBHOTO YHCIA, KOPEHb HATypaldbHOW CTENEHU;
UCITIOJIB30BaTh MOAXOAAUIYI0 (DOPMY 3alUCH ACUCTBUTENBHBIX YUCEN AJI PELICHUS
MIPAKTUYECKUX 3a/1a4 U MTPEACTABIICHNS TAHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh TPOU3BOJIBHOTO yIJla Yyepe3 00paTHbIe TPUTOHOMETPHUUECKHE
(GyHKUIHU.

YpaBHeHMs U HEPABECHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BremonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BoInonHATh mpeoOpa3oBaHUs IENIbIX, PAlMOHAIBHBIX M HPPALMOHATBHBIX
BBIDQKEHUW W  pemarb OCHOBHBIE  THUIBI  LENbIX, PANUOHAIBHBIX W
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpyMeHATh YpaBHEHUSI U HEPABEHCTBA I PELICHUS MAaTEMaTUYECKHUX 3a]a4
W 33]1a4 U3 Pa3JIMYHbIX 001acTeil HAyKH U peabHOU KU3HH.



MonenupoBaTh peaibHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIpQXCHUS, YypaBHEHHUS, HEpPaBEHCTBA IO YCJOBHIO 3a/ayd, MCCIEI0BATh
MOCTPOEHHBIE MOJIENTU C UCIIOJIb30BAHKUEM ammapara anreOphl.

DOYyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKIIHS, CIIOCOOBI 3aaaHus (PyHKIMH, 001acTb
OTNpEe/eNeHUs] U MHOXECTBO 3HaueHUM ¢yHKIUH, rpadukx (yHKIUH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TNOHATUSAMHU: YETHOCTb M HEYETHOCTh (YHKUUHU, HYJIH
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaThk rpaduky GyHKIMNA U1l pelIEHUs] YPABHEHHI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QYHKINU, KBAAPATUYHON (PYHKIINH,
CTEIEHHON (PYHKIIMHU C II€JIBIM IT0Ka3aTeJIeM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS IPOLIECCOB MU
3aBHCHMOCTEH TpU PElICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIUYUHAMM.

Hauaja maTeMaTH4ecKOro aHaju3a

OmnepupoBaTh MOHITUSAMH: I[OCIEOBATEIBLHOCTh, apudMeTHdecKass W
reoMeTpUYecKas IpOrpecCHuH.

OmnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBAIOIIas TeOMEeTpHUYecKas
nporpeccusi, cymma 6€CKOHEYHO yOBbIBAIOIICH FreOMETPHUECKON MPOTPECCHH.

3amaBatTh MOCIEIOBATEILHOCTH PA3IMUYHBIMH CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEAOBATEILHOCTEN U MPOTPECCUM JUIsS PEIICHUS
peasbHBIX 3a7a4 MPHUKIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OmneprpoBaTh NOHIATUSIMH: MHOXKECTBO, ONIEPALIMU HAaJl MHOKECTBAMHU.

Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapaT i ONHCAHHS
pealibHbIX MNPOLECCOB M SBJICHUH, MPU pPEIIEHUH 3a7ady U3 JPYIHX Yy4eOHbIX
IPEeIMETOB.

OnepupoBaTh  TOHIATHSAMH:  ONpEICIICHHWEe,  TeopeMa,  CIEeACTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucsa 1 BbIYUCIEHUSA

OnepupoBaTh MOHSATUAMM: HATypajdbHOE, LEJI0E YHUCIO; UCIOIb30BaTh
MPU3HAKU JICJIMMOCTH LIEJIbIX YUCEN, PA3JIOKEHUE YHCIIa Ha MPOCTHIE MHOXUTEIN
JUJISL pELLICHUS 3a1a4.

OnepupoBaTh MOHITUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSAMU: JorapudM 4YHCIA, NECITHYHBIE W HATypalbHBIC
JorapupMsl.



YpaBHeHUs U HEPABEHCTBA

[IpumeHsiTh CBOMCTBa CTeMEHU Ui NpeoOpa3oBaHMsI  BBIPAKECHUM;
ONEPUPOBATh TOHATUSAMH: IOKA3aTEIbHOE YpPaBHEHHWE WM HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIBI ITOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BeImotHSATE  TIpeoOpa3oBaHUsl  BBIPAKCHHM, COJACPXKAIMIUX JIOTapU(PMBL;
OTIEpUPOBATh MOHATUSIMU: JIOTApU(DMHUIECKOE YpaBHCHHE W HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JTIOTapU(MUUECKUX YpaBHEHUN U HEPABEHCTB.

HaxoauTep pemeHuss NOPOCTEHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MNOHATUSAMH: CHUCTEMA JIMHEWHBIX YPAaBHEHUM U €€ PEIICHUE;
MCIMOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUM ISl pELICHUS PAKTUYECKUX 3a]1a4.

Haxonute penieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEN PAIMOHAIIBHBIX
YpaBHEHUI U HEPABEHCTB.

MonenvupoBaTh pealibHble CHUTyalldd Ha S3bIKE alreOpbl, COCTABISTH
BBIPAKCHUSA, YPAaBHEHHMS, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM allllapaTa ajreopsl.

DyHKUMH U TPaPUKHU

OnepupoBaTh  MOHATUSAMH: TepuoAUYecKass  (YHKIUSA, MNPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKHA OHKCTpeMyma (YHKIUHU, Haubojbliee U
HauMEHbIIee 3HA4YCHUS (YHKIMM Ha TPOMEXKYTKE; HCIOIb30BaTh UX A
uccnenoBanus GyHKIMU, 3aJaHHOU rpaduKoMm.

OnepupoBarh MOHATUSAMU: TpaUKU IMOKA3aTEIbHOW, JOTrapu(pMUUYECKON WU
TPUTOHOMETPUUECKUX (YHKIIUM; N300paxkaTh UX HAa KOOPAMHATHOW MJIOCKOCTH U
VCIIO0JIB30BaTh JUIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N300pakaTh HA KOOPJAWHATHOM IMJIOCKOCTH T'paUKu JTUHEHHBIX YpaBHEHUU
Y UCTO0JI30BaTh UX JIJISI PEIICHUSI CHCTEMbI TUHEMHBIX YPABHEHUM.

Ucnons3oBaTh rpaduikd GyHKIUN I UCCIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUeOHBIX JUCITUTUIMH.

Hauyaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh MOHATUSMU: HENpepbIBHAST (QYHKIUS, TPOU3BOaHAS (QYHKIINY;
UCITIOJIb30BATh TEOMETPUUYECKUMA M (PU3UUECKHUI CMBICI POU3BOHON JIsl pEIICHUs
3aaad4.

HaxoauTk npou3BOAHBIC JIEMEHTAPHBIX (YHKIINH, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, POU3BEICHUSI, YaCTHOTO (hYHKIIHUIA.

Hcnonb30BaTh MPOU3BOAHYIO JUIS MCClIeIOBaHMs (DYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTh Pe3yJIbTaThl HCCIEOBAHUS K TOCTPOCHUIO TPaPUKOB.

Hcnonb30BaTh NPOU3BOAHYIO Uil HAXOXKACHUS HAWIY4YlIEro pPELICHUS B
MPUKJIAJHBIX, B TOM YUCJIE COLMATbHO-3KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh TOHATHSAMHU: TEPBOOOpa3Hass U  HMHTETpai; IOHUMATh
reOMETPUIECKUN U (PU3UIECKUN CMBICI MHTErpaa.



Haxomuthk mepBooOpa3Hble 3JEeMEHTApHBIX (DYHKIMNA; BBIYUCISATh WHTETPA
no popmyne Herorona—Jleibuua.

PemaTh npuKIIagHbIe 331a91, B TOM YUCIIE COIIHATbHO-9KOHOMUYECKOTO U
(Gu3MUECKOTro XapakTepa, CpeACTBAMI MATEMaTHYECKOTO aHATU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Kourpoabnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHoOxecTBa pallMOHATIBHBIX U
1 JICHCTBUTEbHBIX YUCEN. PalnoHaIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynknun u rpaduku. CTENeHb ¢ TETBIM 6
MOKa3aTeleM
3 Apudmerndeckuii KOpeHb N—O# CTETICHHU. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 Tpuronomerpun. TpuronoMmerpuueckue 22 1
YpaBHEHUS
5 IlocnenoBarenbHOCTH U IPOTPECCUN 5
5 [ToBTOpeHue, 00001IeHIE, CUCTEMATU3AIIHS 3 1
3HaHUHN
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 0




11 KIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie | Ipakruueckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypenI
CreneHp ¢ paloHAILHBIM TIOKA3aTelIeM.
1 [TokazarenpHas pynkuus. [lokasarensHbie 12 1
ypaBHCHHS U HEPABEHCTBA
Jlorapudmuueckas pyHKITUS.
2 Jlorapudmuueckue ypaBHEeHHUS U 12
HEPaBEHCTBA
Tpuronomerpuieckue GyHKIMH U UX
3 rpaduku. TpUroHOMETpHUYECKUE 9 1
HEpaBEHCTBA
4 IIponsBonHas. [Ipumenenune mpon3Bo HON 24 1
) WuTerpan u ero npuMeHeHUs 9
6 Cucremsl ypaBHEHUH 12 1
7 HatypanbHble 1 1ienbIe unca 6
8 [ToBTOpeHue, 00001IeHNE, CUCTEMATHU3AITHS 18 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHo0x€ecTBO, ONepaliy Hajl MHOKECTBAMHU.
Juarpammsl Diinepa—Benna

Parmmmonanpusie ynciaa. OOBIKHOBEHHBIE U
JIeCATUYHBIE IpOOU, TPOLICHTHI,
OCCKOHEYHBIC TTEPUOIUUECKHE TPOOH

ApudmeTndeckue oneparuu c
paloHaIbHBIMU YHCTIAMH,
npeoOpa3oBaHus YHCIOBBIX BBIPAKEHUH

[TpumeHenue apoOei u MPOLEHTOB ISt
PCIICHHMA NPUKIIAJHBIX 3a1a4 U3 Pa3JIMIHBIX
OTpaciell 3HaHUH U pealbHOW KU3HU

[TpumeHnenue apoGei U MPOLIEHTOB ISt
peLICHUS PUKIAJAHbIX 3a1a4 U3 pa3InYHbIX
OTpaciel 3HaHUW U pealbHOW KU3HU

JlewicTBuTenpHbIe Ynca. ParinonanbHbIe U
HMppalrOHaJIbHbIC YUCIIa

Apudmernueckre onepanum ¢
JeNCTBUTENbHBIMH YUCIIaMU

[TpuOnkEHHbBIE BBIYMCIIEHUS, TIPaBUIIa
OKpYTJIEHUS, IPUKUKA U OLICHKA
pe3ynbTaTa BEIYUCICHUN




ToxnecTBa U TOXKJIECTBEHHBIE

o npeoOpa3oBaHus

10 YpaBHeHue, KOPEHb YPAaBHCHHS

11 HepaBeHncTBO, penieHne HepaBeHCTBA

12 Mertona HHTEpBaIOB

13 Pemenue nensix U ApoOHO-pAIIOHATBHBIX
ypaBHEHUU U HEPABEHCTB
KoHTposbHas padora o reme "MHokKecTBa

14 paloHaIbHBIX U ACHCTBUTEIBHBIX YUCEIL.
PanronanbHble ypaBHEHUS U HEPABEHCTB"

15 OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH.
B3aumHo obpaTHbIe QyHKIUU
I'paduk pyakmmmu. O6IACTh ONpeIeICHUS 1

16 MHOXeCTBO 3HaueHHH (pyHKmu. Hymn
¢ynkumu. [IpoMexxyTKH 3HaAKOTIOCTOSTHCTBA

17 UYérHble 1 HeUETHBIE PYHKIIMU
CreneHb C LeJIbIM TOKA3aTeIeM.

18 CranpmaptHas popma 3anucu
JEHCTBUTENLHOTO Yncia
Hcnonb3oBanue noaxoasuiei popmsl

19 3aIMCH IEHCTBUTENBHBIX YHCEI IS
peNICHUS TPAKTHICCKHX 3a71a49 U
NIPEJICTaBICHUS JaHHBIX
CrenenHast GQyHKIIHS ¢ HATYPaJIbHBIM U

20 IeNbIM TToKa3areneM. E€ cBoiicTBa u
rpadux

21 Apudmernueckuil KOpeHb HaTypaTbHON

CTCIICHHU




Apudmerndeckuii KOpeHb HaTypaTbHON

22
CTENEHU

23 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOM CTENEHU

24 CaoticTBa apupMETHUECKOTO KOPHS
HaTypaJbHON CTENEHU

o5 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOM CTENEHU

26 JeiictBus ¢ apuMeTHUECKUMU KOPHIMH
N—oil cTeneHun

97 JeiicTBus ¢ apupMETHUECKUMU KOPHIMH
N—OM CTEIEeHU

28 JeiictBus ¢ apuMeTHUECKUMU KOPHIMH
N—oil cTeneHun

29 JeiictBus ¢ apupMeTHUECKUMU KOPHIMH
N—OM CTEIEHU

30 JeiicTBus ¢ apupMeTHueCKUMU KOPHIMU
N—OM CTENeHU

31 Pemienne nppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

32 Pemenne nppanimOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

33 Pemienne nppalimoOHAIbHBIX YPaBHEHUN U
HEPABEHCTB

34 Pelienne uppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

35 Pemienne uppaiimoHanbHbIX YpaBHEHUN U

HCPAaBCHCTB




36

CgoiicTBa 1 rpadK KOpHS N-0i CTETICHH

37 CgoiicTBa 1 rpadK KOpHS N-0i CTETICHH
KonrtponbHas pabora no reme

38 "ApudMeTHIeCKril KOPEHb N—O0i CTETICHH. 1
HppanunoHanbHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHycC, KOCUHYC ¥ TAHT€HC YUCIIOBOTO 1
apryMeHTa

40 CuHyc, KOCUHYC U TAHT€HC YUCIOBOTO 1
apryMeHTa

41 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCJIOBOT'O apryMeHTa
TpuronomeTpuveckass OKpYKHOCTb,

43 OIpeEIIEHNE TPUTOHOMETPUUECKHUX 1
(GYyHKLUI YUCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

44 OIIpeIeJICHUE TPUTOHOMETPUYECKUX 1
(GYHKIMI YMCIIOBOrO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

49 [IpeobpazoBanne TPUTOHOMETPUYECKHX 1
BBIpOKEHU I

50 [IpeobpazoBaHne TPUTOHOMETPUYECKHX 1

BBIPAKEHUI




[IpeobpazoBanue TPUTOHOMETPUUECKUX

51 . 1
BBIpXKEHUI

59 [TpeobpazoBaHre TPUTOHOMETPHUECKUX 1
BBIPKCHUI

53 [Ipeobpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpXEHUI

54 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1

55 Pemenne TpuroHOMeTpUUYECKUX YpaBHEHHMA 1

56 Pemienne TpuroHOMETPUYECKUX YPABHEHUI 1

57 Pemenne TpuroHOMeTpUUYECKUX YpaBHEHHMA 1

58 Pemienne TpUroHOMETPUYECKUX YPABHEHUI 1

59 Pemenne TpuroHOMETpUUYECKUX YpaBHEHHIA 1
KonTponbHas padora no reme "®opmMyiibl

60 TPUTOHOMETPHUH. TPUTrOHOMETPUYECKUE 1
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

61 MOCJIeI0BAaTeIbHOCTENl. MOHOTOHHBIE 1
[0CJIEI0BATEIbHOCTH
Apudmerndeckas 1 reoMeTpuUecKas

62 nporpeccuu. Mcrnonb3oBaHue Nporpeccuu 1
JUTS pEIICHUS peallbHbIX 33724
NPUKJIQJHOTO XapaKTepa
BeckoneuHo yObIBaro1asi reoMeTpudecKas

63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBarOIIEi reOMETPUYECKOi Mporpeccun

64 dopmyiia CI0KHBIX MTPOIEHTOB

65 dopmyiia CII0KHBIX MTPOIIEHTOB




O00011eHNEe, CHCTEMAaTH3alks 3HAHUH 3a

66 KypcC ajnreOpbl ¥ Havaja MaTeMaTHIeCKOTO 1
aHanm3a 10 kimacca
67 HroroBast KOHTpoOJIbHAs paboTa 1
O0001enue, cucTeMaTU3alys 3HAHUH 3a
68 Kypc ainreOpbl 1 Hayall MaTeMaTHYeCKOTO 1
aHaym3a 10 kiacca
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

CreneHsb ¢ panrOHAJIBHBIM ITOKA3aTCIIEM

CBoiicTBa cTEEeHU

[IpeobpaszoBanue BeIpaxKeHUH, COAEPKALTUX
palroHaIbHbIE CTETICHU

[Ipeobpa3zoBanue BeIpaxKeHUH, COAEPKALTUX
palroHaIbHbIE CTETICHU

[TpeoOpazoBanue BhIpAKEHUN, COACPKAIINX
palroHaIbHBIE CTETICHU

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHUA U HEPABCHCTBA

O 0N

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

RlRRr| k|-

11

[TokazarenbHas GyHKIIUS, €€ CBOMCTBA U
rpadux

12

KonTtponbHas pabora no reme "Crenens ¢
palOHaIbHBIM MIOKA3aTENEM.
[Toxa3zatenpHas ¢pyHkuus. [lokasarenbHble
YPaBHEHHUS U HEpABEHCTBA"

13

Jlorapudm uncia

14

JlecsiTuuHble U HATYpaJbHBIE JOrapudMbI




[IpeobpazoBanue BoIpaxKeHUH, COAEPKALTUX

15
norapuhMbl

16 [TpeoOpa3oBaHue BbIpakeHUI, COEpKALIIX
Jorapumbl

17 [Ipeo6pa3oBanue BbIpa)KEHUM, COAEPIKAILINX
norapuhMbl

18 [Ipeobpa3oBanue BbIpaKeHUM, COAEPIKAILINX
sorapuhMbl

19 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

21 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

29 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

23 Jlorapudmuueckas ¢pyHkus, € cBocTBa U
rpaduk

24 Jlorapudmuueckas GyHKIMs, €€ CBOWCTBA U
rpaduk

o5 Tpuronomerpudeckne GyHKIIUH, UX
CBOWCTBA U TpapUKu

26 TpuronomeTpudeckue QyHKITUH, UX
CBOWCTBA U TpapUKu

97 Tpuronomerpuieckue QyHKIUH, UX
cBOiicTBa U rpaduKu

28 Tpuronomerpuueckue QyHKINH, UX

CBOWCTBA U TpapUKu




[IpuMepsl TPUTOHOMETPUUECKUX

29
HEPaBEHCTB

30 [TprMepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPHYECKIX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPHYECKIX
HEPaBEHCTB
KonrponbHas pabora no reme
"Jlorapudmuyeckast pyHKIUS.
Jlorapugmuueckue ypaBHEHUS U

33 HepaBeHcTBa. Tpuronomerpuieckne
GYHKIIIHT | UX
rpaduku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepsbiBHble QyHKITNH

35 MeTtoa HHTEePBAIOB /ISl pEIICHUS
HEPaBEHCTB

36 MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPaBEHCTB

37 [TpousBonHas pyHKIMH

38 [MpousBomHas GpyHKIIH

39 I'eomerpuueckuii u GU3NUECKUil CMBICT
MIPOU3BOAHOMN

40 ['eomeTprueckuii u GU3MUECKUN CMBICIT
MIPOU3BOAHOM

41 [Tpou3BoaHBIE 3NIEMEHTAPHBIX (QYHKIUI

42 [Ipou3BoaHbIE 2IEMEHTAPHBIX (PYHKIIUI




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 YacTHOTO (YHKIIUHA

44 [Tpon3BoiHast CyMMBI, IPOU3BEACHHUS,
4acTHOTO (DYHKIMH

45 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YacTHOTO (YHKIIUHA
[IpumeHeHnue npou3BOIHOMN K

46 UCCIIEIOBAaHMIO (DYHKIIMIT HA MOHOTOHHOCTh
U 3KCTPEMYMBbI
[TpuMeHeHne NTPOU3BOJIHOM K

47 UCCIIETIOBAaHMIO (DYHKIIMI HA MOHOTOHHOCTh
U 3KCTPEMYMBbI
[TpuMeHeHne NPOU3BOJHOM K

48 UCCIIEI0BaHMIO (DYHKIIMI HAa MOHOTOHHOCTh
U SKCTPEMYMBI
[IprMeHeHne npou3BOIHOM K

49 UCCIIeI0BaHMIO (DYHKIMI HAa MOHOTOHHOCTh
U OKCTPEMYMBI

50 HaxosxneHne HanboIbIIero 1 HAMMEHbIETO
3Ha4YeHUs QYHKIHUU Ha OTpE3Ke

51 HaxosxneHne HanboIbIIero 1 HAMMEHbIIETO
3HaYeHUs PYHKIIMU Ha OTpE3Ke

59 Haxosxnenne HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs QYHKIUU Ha OTpE3Ke

53 Haxoxnenre HanOobIIero 1 HAMMEHbIIETO
3Ha4YeHUs QYHKIUU Ha OTpE3Ke

54 Haxosxnenne HanOoIbIIero 1 HANMEHBIIIETO

3HA4YCHUA (pYHKI_[I/II/I Ha OTPE3KE




HaXO)KI[eHI/Ie HarOOJIBIIEr0 ¥ HAMMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpumeHeHue nporu3BOIHOMN 11t
HAXO0X/ICHUS HAWTYYILIEro peueHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUS
CKOpOCTH TIpOLIecca, 33AaHHOTO (OPMYITOi
WM TpaduKoM

57 KonTponbhas pabota no Teme
"IIponsBoaHas. [Ipumenenue npou3BogHON"

58 [TepBooOpasnas. Tabmua mepBooOpa3HBIX

59 [TepBooOpaznas. Tabnwuia mepBooOpa3HbIX

60 Wurerpan, reomerpuyeckuii 1 Gpu3nydecKuit
CMBICJT UHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gpu3NIeCKuit
CMBICII MHTETpaa

62 Wurerpan, reomerpuyueckuii 1 Gpu3nIecKuit
CMBICIT MHTETpaa

63 Brruncnenue uaTerpana no gopmye
Hrrorona—JleiiOnuma

64 Brruucnenue uaTerpana mno popmyse
Herorona—JleitOnuma

65 Brruucnenue uaTEeTpana mo hopmyse
Herorona—Jleiibaumna

66 Brruncnenue unrerpana mo gpopmyse
Herorona—JleiiOuua

67 CucreMbl TMHEMHBIX YpaBHEHUN

68 CucTeMbl TMHEWHBIX YpaBHEHHUH

69 Pemenue mpukiIaHbIX 3a7a49 C ITOMOIIBIO




CHUCTEMbI IMHEHUHBIX YpaBHEHUI

70

Pemenne nmpukiiagHeIX 3a1a4 ¢ IOMOILIBIO
CHUCTEMBI JINHEWHBIX YPaBHECHUHN

71

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALMOHAIbHBIX,
NOKa3aTeIbHbIX, JIOTAapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

73

CucrtemMbl U COBOKYITHOCTH LEJbIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOrapU(PMUIECKUX
YpaBHEHUH U HEPABEHCTB

74

CucreMbl U COBOKYNHOCTH LIEJIBIX,
palMOHATIBHBIX, UPPAlMOHATBHBIX,
NoKa3aTebHbIX, JOrapu(pMUUECKUX
YpaBHEHMI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GyHKUUN A7
pelIeHns ypaBHEHUN U CUCTEM

76

Hcnonp3oBanue rpadhukoB GyHKUUN A5t
pElIeHNs] ypaBHEHUIN U CUCTEM

77

IIpumeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3ajad ¥ 3a]1a4 U3 Pa3In4HbIX o0s1acTer
HAyKU U PEAIIbHOU KU3HU

78

KonTtponbhas padora o reme "UnTerpan u




ero npumeHeHus. CUCTEMbI ypaBHEHUM"

HarypanbHble 1 1ienble yucia B 3ajja4ax u3

79
pEabHOM KU3HU

80 HarypanbHble U enpie 9ucia B 3aja4ax u3
peaabHON KU3HU

81 HarypanbHble U 11e/1ble Yrclia B 3a/1a4ax 13
pEaTbHOM KU3HU

82 [Tpu3HaKy ACITUMOCTH TEIBIX YHCEIT

83 [Tpu3HAaKH JETUMOCTH HENBIX YUCEIT

84 [Tpu3HaKy ACITUMOCTH TEIBIX YHCEIT

85 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUU. YpaBHEHUS

86 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUHU. YpaBHEHUSA

88 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUHU. YpaBHEHUSA

89 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUU. YpaBHEHUS

90 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUSA

o1 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHuil. HepaBeHcTBa

93 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AITIS




3HaHui. HepaBeHncTBa

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs

94 N 1
3HaHui. HepaBeHcTBa

95 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHuW. CucTeMbl ypaBHEHU

96 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. CucTeMbl ypaBHEHUN

97 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuil. OyHKUIKUH

08 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHU. OyHKIIUN

99 HroroBast KOHTposIbHAs paboTa

100 Hroroas koHTpoiabHAs paboTa
O06o061ienue, cucTteMaTru3anys 3SHaHHUH 3a

101 Kypc anredpsl U Hayall MaTeMaTHYECKOTro 1
anaymsa 10-11 kmaccos
O0o001Ienne, cucTeMaTU3alys 3HAHUH 3a

102 KypcC aJireOpbl ¥ HaYaJl MaTeMaTU4eCKOTO 1
anamuza 10-11 kmaccos

OBIIEE KOJIMYECTBO YACOB 1O 102

ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremartuka: anrebpa v Hauajga MaTeMaTHYE€CKOTO aHaJli3a, TeOMETPHS.
Anre6pa ¥ HavyaJla MaTeMaThuueckoro ananusa, 10-11 kmaccel/ Anumos II1LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKiimoHepHoe 00IeCTBO

«3marensctBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET
Karamor LIOK https://educont.ru/

POIII https://resh.edu.ru/
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