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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaronmuxcs 11 —12 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanusi. Peanuzanus mporpaMMbl OOecCrieUrMBaeT OBJAJCHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

JlaHHas  mporpamMmMa Ha  OCHOBE  IPUMEPHOW  NPOrpaMMbl  JUIA
0011e00pa3oBaTeNbHBIX  YUPEXKICHUN MO anredpe W HavagaM MaTeMaTUYecKOTo
aHanu3a, padotatoumx no YMK asropos 1. A. Anumosa u np., 0. M. Konsaruna.
CocraButens bypmuctposa T.A. — M.: IIpocBenienue, 2018.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MareMaTHYECKOTO aHalM3a» SIBISETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOecrneyrBaeT HMHCTPYMEHTaJIbHYIO 0a3y Mg H3y4YeHUsS BCEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYroll CTOPOHBI, (JOPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIECTBO3ZHAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydallhecsi OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HayKH, KOTopas GopMyJIUPYyeT CBOU JOCTHXKEHUSI B MaTeMaTUuuecKoi opme.

Kypc anreOpsl 1 Hauan MaTeMaTUueCKOTo aHajdn3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBHIX U KOMMBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJB30BaTh WX B MOBCEIHEBHOM XU3HHU. B TOXXe Bpemsi OBIajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaJoruo, GopMHUpPyET KpeaTUBHOE U KPUTHUYECKOE MBIIUICHUE. B x0/1€ n3yueHus
anreOppl M Hayall MaTEMaTHYECKOro aHaldu3a B CTaplield IIKoJe ydalluecs
MOJYYalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIEJEH pealbHbIX CUTyallM W HHTEpHpETaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMATCA C  MpUMEpPaMHU  MaTeMaTHYECKUX



3aKOHOMEPHOCTEW B TMPHUPOJIC, HAYKE U B MCKYCCTBE, C BbIJAIOIIAMUCA
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc obnamaer 3HAYMTETHHBIM BOCIUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOU AesTeIbHOCTH,
TpeOyroren CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOJOJKUTEITBHOU
KOHICHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 34 MOJYUYCHHBIN PE3YJIbTaT.

B ocHoBe MeTonuku OOydeHHs] anreOpe W HavajllaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa v Hadajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CHEAYIOIINE COAEPKATECIBbHO-METOIUYECKAE JUHUK: «YHHCna W BBIYUCICHUSY,
«Dyakuu  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTU4YeCKOro aHanusa», «MHo)ecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIIbHO-METOANYECKUE JIMHUM H3Yy4aloTCSd HAa NPOTSHKEHUM [BYX JIET
oOy4eHus B cTapuiel IIKOJIe, €CTECTBEHHO JIOMOJHSS APYT Ipyra U MOCTEHEHHO
HACBIIIASICh HOBBIMM TeMaMM H  paszaenamu. JlaHHBIA Kypc  SIBJISIETCA
WHTETPATUBHBIM, IIOCKOJIbKY OOBEAMHSIET B cebe Colep)KaHUE HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUTOHOMETPHUSI, MAaTeMaTUUYECKUI aHAIH3,
Teopusi MHOkecTB U Jp. [lo mMepe Toro kak ydvammecs OBiIajeBaloT BcE Oosee
HIMPOKMM MATEMaTUYECKUM ammapaToM, Y HUX MOCJIE€I0BATENbHO (popMUpyeETCS U
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMATHUYECKYKD MOJENb PEaJbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, ITOJyYeHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOTO aHAJIN3ay, IJIsl PEUICHUs CaMOCTOSATEIHHO CHOPMYITUPOBAHHON
MAaTEMaTHYECKOM 3a/1aut, a 3aTEM UHTEPIPETUPOBATH ITOITYUYECHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKas JIMHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mikoJjie. B crapmieli mikoje oco0oe BHUMAaHHE YJESETCs
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YKCIA, YMEHUE
pallMOHATIBLHO BBIMIOIHATH JIEUCTBUS C HHUMH, J€laTh NPUKUAKY, OICHUBATH
pesyapTar. OOydarouiuecsl MOJyYarOT HaBBIKM MPUOTUKEHHBIX BBIUUCICHUM,
BBITIOJTHEHUS JEUCTBUM C YHCIIAMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
VCIIOJIb30BaHUsl MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BbIPAXKECHUM.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUU BCETO
oOydyeHHsT B CTapliedl IIKOJe, TMOCKOJbKY B KaXI0M paszfeie MporpaMMbl
MIPETYCMOTPEHO PEIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U MX cuUcTeM. [loyueHHbIe yMEHUS UCTIOJIB3YIOTCSA MIPU UCCIIEIOBAHUU



(GYHKIMI C MOMOIIBIO MPOW3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Ja4d W 3a/1ad Ha
HAaXOXXJEHUE HaWOOJNBIINX W HAWUMEHBIMX 3HadeHWd Qyukuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBINIOJIHATh pacy€Thl Mo ¢GopmysiaMm, NpeoOpa3zoBaHUsl UEIbIX, PalMOHATIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOIO MBIIIJICHUS Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NEPEIIETACTCS C APYTUMH JINHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
MIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenue CTEIIEHHOU,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YypaBHEHHM W HepaBeHCTB. [lpum »TOoM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHUs «Havana mMareMaTH4ecKOro aHain3a» I03BOJISET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/1ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi coaep:kaTeiabHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
PKOHOMMYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOTHUECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKE WU HcKyccTBe. OOyuwaromuecss Y3HaOT O



BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxarenpbHO-MeTOANYECKass TMHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
IOCBSIIEHA  AJIEMEHTAaM  TEOPUM  MHOXKECTB. T€0pEeTMKO-MHOKECTBEHHBIE
IPEJCTaBICHNUs POHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHUKU M IpejiararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zesibl MaTeMaTUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BAaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauanma MaTeMaTHYECKOTO aHalW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTHYECKOIO0 MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OopMUPOBATH HABBIKK MTOCTPOECHUSI MOJIENIEN peabHbIX CUTYyallUii, HCCIIEA0BaHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYECKOro aHaiu3a U
WHTEPHPETALUN TOJYYECHHBIX PE3yJbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIIOJIb3YETCS
JUISL pellieHUs] PUKIAAHBIX 3a1a4. [Ipu pemeHnn peaqbHbIX MPaKTHYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHM3yeTcs B MPOILECCE U3YYEHHUs BCEX TEM Kypca «Auredpa v Havaia
MaTEeMaTHYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM miaHe Ha HW3ydeHHE Kypca anreOpbl M Havyal MaTEMaTHYECKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hemento B 11 kimacce u 3 yaca B
HeJneno B 12 kitacce, Bcero 3a jiBa rojia ooyuenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
11 KIIACC

Yuciia ¥ BIYMCICHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKOHEUHble  MepuoAudeckue  JpoOu. ApuMeTHUYecKue  omepanud  C
palMoHANBHBIMU YHCTIAMU, TPE00OpPa30BaHUS YHCIOBLIX BhIpakeHUH. [I[puMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue ornepanudd ¢ JeHCTBUTENbHBIMU yuciaamu. [IpubmmxéHHbie
BBIYMCIICHHUS], IPABUJIA OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTENbLHOTO yucia. Vcnonb3oBanue mnoaxoxsmiedi  GopMmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN JUIS PELICHUS INPAKTHYECKUX 3a1ad U MPEICTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  creneHu.  JlelictBus ¢
apu(PpMETUIECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CHHyC, KOCMHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apr'yMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix ¥ 1poOHO-paLIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a]ad
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAYKH U PealbHOU KU3HH.

@OyHkuuu 1 rpadpuku

Oynkumsi, crnocodbl 3aganus ¢yHkuuu. ['paduk dyHknuu. B3anmHO
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHuil pynkunu. Hymn yskumu.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmerrueckas ¥ TeOMETPUIECKasl MPOTPECCUU. beckoHeuHOo yOBIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

12 KJIACC

Yucaa v BIYMCICHUSA

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

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIEHHU.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHbIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BLIPAKEHUH, COIEPIKALTUX JTOrapu(PMBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[Toka3arenbHbIC YpaBHEHHS U1 HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHUHN. PelieHne NMpukIagHbIX 3a7a4 C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HayKu WU pealbHON
JKU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHknun. [IpomMexyTkum  MOHOTOHHOCTH
byukiuu. MakcumyMmbl 1 MUHUMYMBbI GyHKIUU. Haubombliiee ¥ HauMeHbIIIEE
3Ha4YeHUE (PYHKIIUU HA TPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenpHas u morapudmudeckas GyHKIIUU, UX CBOMCTBA U TpadUKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENEIICHHs CKOPOCTH IIpolecca, 3aJaHHOIO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO mTpenmera «Maremartnka» JOJKHO OO0OECIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsl CICAYIOMMNX JIUYHOCTHBIX,
METaNpPeIMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['parxxtaHCKOE BOCIIUTAHMUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk akKTUBHOTO
U OTBETCTBEHHOIO 4YI€Ha POCCHUUCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxgaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUHCKOM MaTEMAaTHKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIIEHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

Pu3nYeCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUSA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIbHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYpbl, MMOHUMAHHEM BIIASHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpMEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelleHus 3a1ad B
00JaCTH OKpYy’)Karomieil cpejpl, IUIAHUPOBAHUS TIOCTYNKOB M OIICHKH UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYI0 M HCCIENOBATENbCKYIO JESITEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCATbHbIMU Pe2YIAMUSHLIMU OCUCTNEUIMU.

1)  Vuueepcanrvnvie  noznasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJICAowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKalmy, OCHOBAaHUS JUIsi OOOOLIEHUSI M CpPAaBHEHMS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 10 aHAJIOTHH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
0o0BeKTa, SBJICHUS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlCICHHbIC Ha MMOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, TIUIAHUPOBATH OPTAHMU3AIIUI0O COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOI YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

Gopmuposanue cMbICIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpMALIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IIPU PEUICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTHXKEHUSI WIM HEJOCTHKECHUsSI PE3YJbTAaTOB JACATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaIu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECIedMBaTh JTOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

11 KJIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE W JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEUCTBUTEIbHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUIla OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHAMU: CTENEHb C LENBIM IOKA3aTeJIeM; CTaHAapTHas
dbopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENEHH;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YUCEN AJISl PeIICHUs
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh TNOHATHUSMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palOHAJIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHUE;

BemonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAXKEHUM W periaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsaTh mpeoOpa3oBaHUs IENbIX, PALMOHAIBHBIX W HPPALlUOHATBHBIX
BBIDQKEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PpPAalUOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTUUECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PEAIbHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMM: (QYHKIMS, CIIOCOOBI 3aJaHusl (PyHKLUHU, 00IACTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouTh U 4uTaTh TPAPUKU JTUHEHHONW (PYHKIMU, KBAAPATUIHON (DPyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]y BETUUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
Iporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPHUECKON MPOTPECCUM.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONUCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEopeMma, CIEACTBUE,
JI0OKa3aTEIbCTBO.

12 KJIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh MOHATUSIMH: HATypajdbHOE, I€J0€ YHCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LEIbIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUT pELICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIIUX JIOTapU(PMBL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN U €€ DPEILICHHUE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayy,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BATh MX IS
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS YPAaBHEHNUN U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHajamusa

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO M
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMMmblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
MHoecTBa pallHOHAJIBHBIX U
1 JIIEWCTBUTENILHBIX urcell. PalonansHbIe 14 1
YPaBHEHMsI U HEpAaBEHCTBA
5 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6
[OKa3aTeieM
3 Apudmerndeckuit KOpeHb N—0if CTeNeHu. 18 1
HppaunoHanbHble YpaBHEHUS U HEPAaBEHCTBA
Dopmyisl
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 22 1
ypaBHEHUS
5) [TocnenoBaTeabHOCTH ¥ IPOIPECCHH 5
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




12 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpamMmbl Bcero Konrpoavurre  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
CreneHb ¢ paliOHAILHBIM TTOKA3aTEJIEM.
1 [TokazarensHast pynkus. [TokazaTenpHbIe 12 1
YpaBHEHHSI U HEpPAaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckre GYHKIHH U UX
3 rpaduku. Tpuronomerpuueckue 9 1
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUI 12 1
7 HarypanbHble 1 1ienbie yncia 6
3 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI

MHok€ecTBO, ONepaliy Ha/l MHOKECTBAMHU. 1

Huarpammsl Ditiepa—BenHa

Panmonanbubie yncna. OOBIKHOBEHHBIE U

JECSITUUHBIE IPOOH, IPOLIEHTHI, 1

0OeCKOHEUHBIC IEPUOTUIECKUE IPOOH

Apudmernueckre onepanum ¢

paloOHaIbHBIMU YHACIAMU, 1

peoOpa30BaHNs YUCIOBBIX BbIPAKEHUM

[Tpumenenue apoGeit ¥ NPOLIEHTOB IS

pELIeHUs TPUKIAIHBIX 3a7a4d U3 Pa3IMYHbIX 1

OTpaciel 3HaHUW U peanbHOU KU3HU

[Ipumenenue qpobeit 1 MPOLEHTOB JIst

pelIeHus MPUKIAIHbIX 3a7a4 U3 pa3IMuHbIX 1

OTpaciel 3HaHUW U pearbHOU KU3HU

JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1

UppaluoHaIbHbIE YHCIIa

Apudmernueckue onepanum ¢ 1

JENCTBUTEIBHBIMH YUCIIaAMU

[TpuOnkEHHbBIE BBIYMCIIEHUS, TIPAaBUIIa

OKPYTJICHUS, TPUKUIKA U OLICHKA 1

pe3yJibTaTa BBIYMCIEHUN




ToxnecTBa U TOXKJIECTBEHHBIE

9
npeoOpa3oBaHus
10 VYpaBHeHUEe, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Merona uHTEpBaJIOB
13 Pemenue nensix U ApoOHO-pAIMOHATBHBIX
yYpaBHEHU U HEPABEHCTB
KonTpomapHas padora o Teme "MHoOXKeCTBa
14 paLMOHANBHBIX U IECTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHHS U HEPABEHCTB"
15 OyHKIWMS, CITOCOOBI 3a1aHUs (DYHKITUH.
B3aumuo obpaTHBIC HYHKIIUU
I'paduk pynkuuu. O61acTh ONpeneaeHus 1
16 MHOX€eCTBO 3HaueHUH ¢pyHkuuu. Hynu
dbyHkuH. [TpoMe)yTKH 3HAKOTIOCTOSTHCTBA
17 YérHble 1 HeYETHBIE PYHKINU
CreneHb ¢ IEeIbIM IT0Ka3aTelIeM.
18 CranpmaptHas ¢popma 3armcu
JNIEUCTBUTEIILHOTO UHCIIa
Hcnonp3oBanue noaxosmeii popmbl
19 3aIIACH JICHUCTBUTEIIBHBIX YHUCEI IS
pENIeHUS TPAKTHICCKHUX 337a9 U
MIPEJICTABICHHSI TAHHBIX
CrenenHast GyHKIUS C HATYpaTbHBIM U
20 LEJIBIM IMoKa3aTeiieM. E€ cBolicTBa U
rpadux
21 ApudmeTnieckuii KOpeHb HATYpaIbHOM

CTCIICHU




Apudmernueckuii KOpeHb HaTypaTbHON

22
CTCIICHU

93 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

24 CgoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJIbHOM CTENECHU

o5 CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

26 HeiicTBusi ¢ apupMeTHIECKUMU KOPHIMH
N—Oi1 CTENIeHU

97 JeiicTBus ¢ apuMeTHIecKUMU KOPHIMU
N—oil cTeneHu

28 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—Oi1 CTeNIeHU

29 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMU
N—Oi1 CTeNeHU

30 JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMH
N—Oii CTENeHU

31 Pemenne nppaninOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

39 Pemenne nppannoHalbHBIX ypaBHEHUN U
HEPABEHCTB

33 Pemenne nppannoHalbHBIX ypaBHEHUN U
HEPABEHCTB

34 Pemrenne nppaliuOHAIBHBIX YPaBHEHUU U
HEPABCHCTB

35 Pewienne nppaniuOHAIBHBIX YPaBHEHUN U

HEPaBEHCTB




36

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

37 CgoiicTBa u rpaduK KOpHs N-0i1 CTeTICHU
KonTtponbHas pabora o Teme

38 "ApudmMeTnuecKrii KOpeHb N—0il CTETICHH. 1
HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

41 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCUHYC U apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa
TpuronomeTpudeckas OKpy>KHOCTb,

43 oTpesiesieHue TPUTOHOMETPHUICCKIX 1
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 OIpEEIIEHNE TPUTOHOMETPUUECKHUX 1
(GyHKIMI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

50 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1

BBIPAXKEHUIN




[Ipeobpa3zoBanue TPUTOHOMETPUUECKUX

51 . 1
BbIp)KEHUI

59 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKCHUM

53 [TpeoOpa3oBaHue TPUrOHOMETPHUUECKUX 1
BBIPAXKEHUM

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

55 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1

56 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

57 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1

58 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1

59 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonrtponbHas padora no reme "Popmybl

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE 1
ypaBHeHHUA"
[TocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHUS

61 nociueaoBarenbHocTe. MOHOTOHHBIE 1
10CJIEI0BATEIbHOCTH
ApudmeTrnueckasi U reoMeTpuyecKas

62 nporpeccuu. Mcnonp30BaHNE POTPECCHH 1
JUTSL PeIICHUsT PeaTbHBIX 33124
NPUKIIAJHOTO XapakTepa
beckoHeuHo yObIBaroIias reoMeTpuuecKas

63 nporpeccusi. Cymma O€CKOHEYHO 1
yOBIBAOIIEH TEOMETPUIECKOM TPOTPECCHH

64 @dopmyiia CIIOKHBIX MPOLIEHTOB

65 dopmyna CII0KHBIX TTPOIIEHTOB




O0001enue, cucreMaTA3amus 3HaHUH 3a

66 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIeCKOTO 1
aHanuza 10 kacca
67 Wrorosas KoHTpoJbHAS paboTa 1
O0001Ienre, cUCTEMATH3aLUs 3HAHUH 3a
68 KypcC aJireOpbl ¥ HayaJl MaTeMaTHYeCKOTO 1
aHanuza 10 kacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




12 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Crenens ¢ palrOHAJIBbHBIM IIOKA3aTCJICM

CBoiicTBa cTeneHu

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
palroHaIbHBIE CTETICHH

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
palMOHAJIbHBIE CTEIIEHU
[TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX
paloHaIbHbIE CTEIIEHN

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

© 0 N o

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

e

11

12

13

[Toxa3zatenbHast GpyHKIMS, €€ cBOICTBA U
rpaduk

KonTtponbHas padora no teme "CremneHs ¢
paloOHaIbHBIM IIOKA3aTEIIEM.
[Toxa3zatenbHas pynkius. [TokazaTenbHble
YPaBHEHHUS U HEpPABEHCTBA"

Jlorapudm ymncna

14

JecsTuunble U HaTypaJibHbIE JIOTapU(PMBI




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanne BEIpaKEHHIA, COACPIKALIIX
JorapuMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA

99 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuusA, €€ CBONWCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
cBOIcTBa U rpaduKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne QyHKINU, HX
CBOMCTBA U Tpaduku

08 Tpuronomerpudeckue GyHKINHU, UX

CBOMCTBA U Tpaduku




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKHX
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTtponpsHnast pabora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBa. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpudeckue
HepaBeHcTBa"

34 HenpepeiBHble QyHKINT

35 MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [TpousBomHas GyHKITHH

38 [IpousBoanas GpyHKIUU

39 ['eomeTpuyeckuit 1 GU3NIECKUIl CMBICI
IIPOU3BOJHOMN

40 I'eomerpuueckuii u puznIECcKHii CMBICIT
MIPOU3BOAHON

41 [Ipou3BoaHbIE IIEeMEHTAPHBIX (HYHKIUN

42 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
YacTHOTO (DyHKIMH

44 [IpousBonHas CyMMbl, IPOU3BEACHMUS,
4acTHOTO (DYHKIIMA

45 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH
[IpuMeHeHne npou3BOIHON K

46 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne npon3BOIHON K

47 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

48 WCCJICIOBAHMIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenne HanbobIIero 1 HANMEHBILETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 Haxoxaenne HanbobIIero 1 HANMEHBIIIETO
3HaYeHUs PYHKIIMH Ha OTPE3Ke

59 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxaenne HaubosbI1Iero 1 HaMMEHbILIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

54 Haxoxxnenne HauOoJbIIEero 1 HAUMEHBIIETO

3HaYeHUs (PYHKIIMH Ha OTPE3Ke




Haxoxc;[eHHe HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpoLIecca, 3aJJaHHOTO (popMyoi
WM Tpad KoM

57 KonTtponbHast pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

60 WuTerpain, reomeTpudeckuil U GU3nIecKuit
CMBICTT HHTETpaja

61 Wurerpan, reomerpuyueckuii 1 Gu3NIeCKuit
CMBICTT HHTETpaja

62 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICII HHTETpajIa

63 Brruncnenue unrerpana mo ¢popmyne
Herorona—Jleiibaumna

64 Brruucnenue uaTerpana no gpopmyie
Herorona—Jleiibaumna

65 Brruucnenue naTerpana no gopmyie
Herorona—JleitOnuma

66 Brruncnenue uaTerpana no hopmyie
Herorona—Jleiibaumna

67 CucTemMbl TUHEHHBIX YpaBHEHUH

68 CucTteMbl TUHEHHBIX YpaBHEHUH

69 Pemenne mpukiagHbIx 3a1a4 ¢ TOMOIIBIO




CHUCTEMBI JINHEWHBIX YPABHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Cucremsl 1 COBOKYITHOCTH LECJIbIX,
pallruOHAJIbHbIX, UPPAIUOHAJIbHBIX,
IIOKa3aTCJIbHBIX, J'IOFapI/I(l)MI/ILIeCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

CucreMbl 1 COBOKYITHOCTH LCJIBIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
paLMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YpaBHEHMI U HEPABEHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Hcnons3oBanue rpadukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKIUN A7
pELIEeHUs] ypaBHEHUIN U CUCTEM

[Ipumenenne ypaBHEHUNA, CUCTEM U
HEPABEHCTB K PEIICHUIO MaTEMATUYECKUX
3a/1a4 U 3a/1a4 U3 pa3uIHbIX 00JIacTei
HAyKU U PEAIbHOU KU3HU

78

KoHnTtponbnas padora mo teme "MHTETrpan u




ero npuMeHeHus. Cucremsl ypaBHeHU"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peaabHOM KU3HU

80 HarypanbHble U 11e/1ble Yrclia B 3a/1a4ax 13
peaIbHOM KU3HU

81 HarypanbHble U 1enbie 9iciia B 3a1a4ax 13
pEATbHOM KU3HU

82 [Tpu3HaKu AEITUMOCTH LEBIX YUCEI

83 [Tpu3HaKK ETUMOCTH LETBIX YHCET

84 [Tpu3HaKu AEITMMOCTH LEIBIX YUCEI

85 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

86 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

89 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

90 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHUU. YpaBHEHUSA

o1 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

92 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuii. HepaBeHnctBa

93 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs




3HaHui. HepaBeHcTBa

94 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. HepaBeHcTsa

95 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuW. CucTeMbl ypaBHECHUH

96 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. CucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHuil. OyHKUMH

08 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 A 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJIBbHAS paboTa 1

100 HToroBas KOHTpOJIbHAsA paboTa
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTUIeCKOTo 1
ananm3a 10-11 ximaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTU4eCKOTOo 1
ananuza 10-11 knaccoB

OBILIEE KOJIMYECTBO HACOB I10 102

[NPOT'PAMME




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

1. Anrebpa u Havyasa MareMatudeckoro ananuza. 10-11 kmaccer. LI.A. Anmumos, FO.M.
Konsarun, M.B. Tkauesa, 2018

2. [Iporpammbl  mo  anrebpe ®W  HavajgaM  MaTeMaTHdeckoro  aHammza  10-11
knaccel./Coct.bypmuctposa T.A.-M:I1pocsemienne,2018

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
1. /JlujakThdeckyde MaTepHaJIbl 10 airebpe U HadajaM aHauusa aisa 10 knacca/ b.U. UBnes,
C.M. CaaksH, C.U. llIBapubypa. — M.: [IpocBemenue, 2022r.

2. Anrebpa M Hayasia MaTeMaTudeckoro aHaausa jis 10 ksacca/ M.B.TkaueBa - M.:
[IpocBeuienue, 2022r

3. TloypouHble pa3paboTku 1o ajirebpe M HayasaM a"Haausa kK YMK A.H.KosimMoropoga giis 10
KJiacca/M:Bako,2021r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
POIII —Poccuitukas 37€KTpOHHAS KO

S-knacc https://www.yaklass.ru/

NHTEPHET

Buaeoypoku MEKTEI OnLine MATEMATUKA



https://www.youtube.com/@mektep_online_matematika
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