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MOSCHUTEJBbHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Havaja MaTeMaTU4eCKOTro
aHanm3a» 0a3oBOro ypoBHA st obydarontuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe DenepanbHOro TOCYIapCTBEHHOIO0 00pa30BaTEIBLHOTO CTaHAapTa CPETHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
IPENBABISIEMBIX K MaT€MaTHYECKOMY OOpa30BaHHIO, M TPAAMUIMI POCCUHUCKOIO
oOpazoBanusi. Peanmuzanusi mporpaMMbl OOECHEUYHMBAET OBJAJICHUE KIIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIONIMMHU OCHOBY JIJIi CAMOPAa3BUTHS U HEMPEPHIBHOIO
o0Opa3oBaHus, 1IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJN N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAJIM3a» SIBJIACTCS OJHUM W3
HanOoJiee 3HAYMMBIX B TPOTpaMME CTapiield IMKOJbI, IMOCKOJBKY, C OIHOM
CTOPOHBI, OH OO0O€CleYnBaeT HMHCTPYMEHTAIbHYIO 0a3y MJisi H3y4yeHHUsS BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (GOPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYallluXCs Ha YpPOBHE, HEOOXOIUMOM JUIsi OCBOCHUS
KypcoB WH(MOPMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalluecs OBJIaJCBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HAyKH, KoTopas (popMynupyeT CBOU JOCTUKEHHUS B MaTeMaTHUECKoi popme.

Kypc anrebpsl u Hayan MaTeMaTHYeCKOTO aHaIN3a 3aKJIaIbIBACT OCHOBY JUIS
YCHEIIHOTO OBJAJACHUS 3aKOHAMU (U3UKH, XUMHU, OWUOJOTHH, TOHWMAHHUS
OCHOBHBIX TEHJCHIIMMA HSKOHOMHUKH ¥ OOIIECTBEHHOW JKU3HU, TO3BOJISIET
OPUEHTHUPOBATLCS B COBPEMCHHBIX HH(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJh30BaTh WX B MOBCEIHEBHOW XKM3HHW. B TOXe BpeMsi OBIIaJICHUC
a0CTpaKTHBIMH W JIOTHYECKH CTPOTHMMH MaTeMaTHYCCKUMU KOHCTPYKITUSIMU
pa3BUBAaET YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HUCTUHHOCTD
YTBEPKJICHUSI, UCTIOJB30BaTh 0000IIEHNEe U KOHKPETH3aI1io, a0CcTparupoBaHue u
aHaAJIOTHI0, (OPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBITIUICHHE. B X07e n3ydeHus
anreOppl W Hadajdl MaTeMaTHYECKOTO aHajn3a B CTapIIeld IMIKOJIe ydalluecs
MOJIYYatOT HOBBIM OMBIT PEIICHUS MPUKIATHBIX 3a7a4, CaMOCTOSITEIHHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIC pealbHBIX CUTYalluid U WHTEPIpPETAINH
MOJIYYCHHBIX ~ pEIICHUH, 3HAKOMSTCA C  T[pUMEpaMHd  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TpHpOAE, HAyKe W B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTHYECKUMH OTKPHITHSAMHU U MX aBTOpPaMH.

Kypc obnagaeT 3HAUUTENBHBIM BOCHUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIN
peanu3yeTcsl Kak uyepe3 y4eOHbIH Marepuaj, CIOoCOOCTBYIOUUN (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PCHUS, TaK M 4Yepe3 CIenuPuKy ydeOHOH IesTeTbHOCTH,



TpeOyroren CaMOCTOSITENILHOCTH, aAKKypaTHOCTH, IPOJOJKATEIBHOM
KOHIICHTPAI[MM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJYYEHHbBINA PE3YJIbTAT.

B ocHoBe Meroauku o0OyuyeHusi anreOpe W HadajlaM MaTeMaTUYECKOIo
aHaJln3a JEKUT AATeIbHOCTHBIA MPUHIIUIT 00Yy4EHHUS.

CrpykTypa Kypca «Anredpa U Hayalla MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAECPIKATEIBHO-METOIUUECKUE JTUHUU: «HHUcCa U BBIUKCICHUS,
«Dyukuun U Tpaduku», «YpaBHEHHUs M HepaBeHCTBay,  «Hauama
MaTeMaTH4YeCKoro aHammsa», «MHokecTBa M JIOTMKa». Bce OCHOBHBIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM H3Yy4YalOTCd Ha NPOTSHKEHUU JBYX JIET
oOy4eHHs B CTapllei IIKOJIe, €CTECTBEHHO JOMOJHSSA APYT APyra U MOCTEIEHHO
HAChIasiCh HOBBIMH TeMaMH U paszaeinamu. JlaHHBIA Kypc  SIBISIETCS
UHTETPAaTUBHBIM, TIOCKOJIbBKY OOBEIUHSET B cebe CoJep:KaHuE HECKOIbKUX
MaTEeMaTUYECKUX JUCHUIUIMH: anredpa, TPUroHOMETpUs, MATEMaTUYECKUI aHaIIn3,
Teopusi MHOXKecTB U Jp. [lo mMepe Toro kak yudamuecst OBJIaJEBalOT BCE Oolee
IMIMPOKUM MAaTEMAaTUYECKUM alIapaToM, Y HUX IOCJIEI0BAaTENbHO (OPMUPYETCS U
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMAaTUYECKYI0 MOJCIb PEAIbHOU
CUTyalluM, TPUMEHATh 3HAHUs, MOJIy4YeHHbIE B Kypce «Anredpa U Hayaia
MaTEMaTUYECKOI0 aHaJIU3ay, IJIs PELIEHUsI CaMOCTOSATEIbHO C(HOPMYIUPOBAHHOM
MaTEMaTUYECKOM 3aJ1a4M, a 3aTEM UHTEPIIPETUPOBATH MTOIYUEHHBIN PE3yNbTar.

CopeprkarenpHO-MeTOAUYECKas JIMHAS «Hucna W BBIYMCICHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAayaTO B OCHOBHOM IKoJie. B crapiieil mikoie ocoboe BHUMaHUE YAEISETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOIUMX B ce0s
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIA, yMEHHE
PaUMOHAIIBHO BBINOJHATh JEHCTBHS C HUMH, J€JaTh IPUKHUIKY, OLIEHHUBAThH
pesynbrar. OOyuwaromuecs TMOJy4YarOT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JCUCTBUM C 4HCIaMHU, 3allMCaHHBIMM B CTaHAApPTHOU (Qopme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMSI YHNCIIOBBIX BBIPAKEHU.

JIuaus «YpaBHEHUS W HEPABEHCTBA» PEAIM3YETCS Ha NPOTSIKEHUU BCETO
oOyueHuss B cCTapuiedl mIKoJie, MOCKOJbKY B KaXIOM paszfese NporpaMMbl
MPELYCMOTPEHO PEIIEHHWE COOTBETCTBYIOIIMX 3aad. OOyuarommecs: OBIaJeBaOT
pPa3IMYHBIMA METOJAMHU PELICHHS LEJbIX, PAlMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTAPUPMHUUECKHMX U  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. l1osrydeHHbIe yMEHNs UCTIONIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C MOMOILBIO MPOU3BOAHOM, PEHICHUH MPUKIAAHBIX 3aJad U 3a7ady Ha
HAaxXOXXJEHUE HauOOJBIIMX M HAUMEHbIIUMX 3HauYeHUW ¢yHKuud. JlaHHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0s Takke (POpMUpPOBAHUE YMEHUU
BBIMOJHATh pacdy€rsl Mo (opmynaMm, MpeoOpa3oBaHUs LEbIX, PALUOHAIBHBIX,
VPPALMOHATIBHBIX U TPUTOHOMETPHUUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKECHHI,



COJEpKaIIMX CTerneHn M Jyorapudmel. brarogaps u3yudeHuio anredpanveckoro
Marepuaia NPOUCXOJIUT  JajbHEWIIee  pa3BUTHE  AJITOPUTMHUYECKOTO |
a0CTpAaKTHOIO MBINUICHUS Yy4yaluxcs, (QOPMUPYIOTCS HaBBIKM JI€yKTUBHBIX
paccyxaeHudd, paboOTBl €  CHUMBOJBHBIMH  (GopMaMu,  MPEICTaBICHHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEW B BHUJE PAaBEHCTB M HEpPaBEHCTB. Auredpa
npemnaracT 3(PQGEeKTHBHbIE HWHCTPYMEHTBI ISl PEIICHHUS] TMPAKTHYECKUX W
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJISAJIHO JIEMOHCTPUPYET CBOU BO3MOMHOCTH Kak
S3bIKA HAYKH.

CopnepxxarenpHo-Metoquueckas JuHUs «DyHKkuuM wu rpaduku» TECHO
NeperuieTaeTcs ¢ APYruMHU JIMHUSIMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a7aET
MOCJIEIOBATEIBHOCTb U3Yy4YEeHUs MaTtepuana. N3yuyenue CTENEHHOM,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIA, UX CBOWCTB
U rpadMKOB, UCIMOJIb30BAaHUE (PYHKIIUN NIl pellieHus 3a7a4y U3 JIPYrux y4eOHbIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTUYECKUM aHAJIU30M,
TaK U C pEHICHUEM YpaBHEHHM W HepaBeHCTB. [Ipu sTom OoibIIOe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKIY
pPa3IMUHBIMU BEJIMUYMHAMH, HUCCIEAOBATh IOJIYYECHHbIE (PYHKIHMH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JIMHUK HalleJIeH Ha pa3BUTUE YMEHHM
YW HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATh 3aBUCHUMOCTA MEXAY BEIMYMHAMH B
paznuuHoi ¢dopme: aHaTUTUYECKOU, rpaduyeckoid u cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIMK, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHasi JuHus «Hadama mateMaTH4eCKOTO aHaln3a» IO3BOJISIET
CYIIIECTBEHHO PACIIUPHUTH KPYTr KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3ajad,
JIOCTYITHBIX O0YYaromUMCsl, Y KOTOPBIX TMOSBIISIETCS BO3MOXXHOCTh UCCIEAOBATh U
cTpouth Tpaduku (QYHKIUNA, ONpenensiTh HX HauOOJbIINE W HAUMEHBIINE
3HAYEHHUA, BBIYUCIATH IUIOMAAH (QUIyp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH H
yCKOpeHHusi TmpoueccoB. JlaHHas cojaepskarelibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MO>XHOCTH TIOCTPOEHUSI MAaTeMaTUYECKHX MOJENEH peambHbIX CHUTYaIlUH,
HAXOXKJICHUSI HAWJIY4IIero penieHus] B MPUKIAIHBIX, B TOM YHUCJE COIHAJIbHO-
HPKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMHU MAaTE€MAaTHYECKOTO aHaJlh3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATIBHO-TIOTHUECKOTO U KPEATUBHOTO
MBINICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh MPOSBIICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOyuwaromuecss y3HAOT O
BBIJIAIONIMXCST pe3yJibTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MAaTEMaTHKH Kak
HayKH, U UX aBTOpax.

CopeprkarenbHO-MeToqUuYecKas JuHUs «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  3JE€MEHTaM  TEOPUM  MHOXECTB. TeopeTMKO-MHOKECTBEHHBIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MAaTEMAaTUKU U IMpeJiarator



Hanbosee YHUBEPCATbHBIN S3bIK, OOBEIUHSIIONINI BCE pa3eibl MATEMATHKU U €€
NPUJIOKEHUHM, OHU CBA3BIBAIOT pa3HbIE MAaTEMATHUYECKUE AUCLMILIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOYKHOCTb IIKOJBHUKY IOHUMAaThb TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTE€MaTHKM W HCIHOJIb30BaTh €ro Jyis
BBIPAKEHHSI CBOMX MBICJIEH.

B kypce «AnreOpa um Hayaia MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI MAaT€MAaTHYECKOTO0  MOJEIHMPOBAaHUSA, KOTOpPbIE MPHU3BaHbI
c(opMUPOBATH HABBIKU ITOCTPOEHUS MOJIEIEH pealbHbIX CUTYalUil, UCCIEA0BAHUS
TUX MOJEJIEH C MOMOIIBIO amnmnapara aaredpsl U MaTeMaTHYECKOro aHalu3a |
WHTEPHPETALUN TOJyYCHHBIX pe3yibTaTOB. Takue 3a/aHds BIUIETEHbBI B KaXK[bIi
U3 pa3JeNoB IIPOrpaMMBbl, IIOCKOJIbKY BECh MaTepUal Kypca HIMPOKO MCIIOIb3YETCs
JUIsL pelIeHus NMpUKIaaHbIX 3a1ad. [Ipu penieHnn peanbHbIX MPaKTUYECKUX 3a]1ad
ydanecs: pa3BUBAIOT HAOJIIOJATENIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCHOJIb30BaTh aHAJOTHIO, 0000IIaTh M KOHKPETU3WPOBATH
npobnemy. JlesTeabHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJa4 OpraHU3yeTcs B MPOLECCE M3YYEHHs BCEX TeM Kypca «Anredpa um Hadaia
MaTEMaTUYECKOIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM muiaHe Ha uM3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 Yaca B Henento B 10 kimacce u 3 Jaca B
Heneno B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

Yuciaa v BIYMCICHUSA
Parnmonaneupie uyucna. OOBIKHOBEHHBIE M JIECATUYHBIC APOOU, MPOIEHTHI,
OECKOHEYHbIE  MEpPUOAUYECKHME JApoOH. ApudmMernyeckwe  omnepamuud  C
palMoOHANIBHBIMU YHUCIIAMU, TPEe0Opa30BaHMs YUCIIOBBIX BhIpakeHui. [Ipumenenue
IpoOelt U TPOLIEHTOB JIJIsl PElIeHUs] NMPUKIATHBIX 3a7a4 U3 Pa3IMuHbIX OTpacieu
3HAHUU U pEaIbHOM KU3HH.
JelictBuTenpHble 4uciia. PanuoHalbHBIE W UPpalMOHAIBHBIE YHUCHA.
ApudmeTnueckne oneparuu ¢ 1eHCTBUTENbHBIME unciaamu. [IpubnmkEnnble
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLICHKA PE3YJIbTaTa BBIYNCICHHN.
Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas  ¢opMa  3amucu
aeiictBuTenpHOr0  yMcna. Mcmonb3oBaHue —moaxonsmed  Gopmbl  3amnMcu
JNEWCTBUTEIBHBIX YUCEN I PELICHUS TPAKTUYECKUX 3a]a4 U MPEICTABICHUS
JTAHHBIX.
ApudmMernueckuii  KOpeHb  HaTypasJbHOW  cremeHu.  JleWictBus ¢
apu(pMEeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENEHHU.
CHHYC, KOCMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apTyMEHTA.
YpaBHeHUS U HEPABEHCTBA
ToxaecTBa U TOXKAECTBEHHbIE TPEOOPA30BAHUS.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETpHUUYECKHUE (HOPMYIIBI.
YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeTton UHTEPBAJIOB.
Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
Pemienne nppaliOHAIBHBIX YPABHEHUN U HEPABEHCTB.
Pemienre TpUroHOMETpUIECKUX YPaBHEHUM.
[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3a7ad
W 33]1a4 U3 Pa3JIMYHbIX 00JIaCTeH HAYKHU U PEATTbHOU KU3HH.
DyHKUMH U TPaPUKH
OyHkius, crnocoObl 3amanus (yukmuu. [paduk  ¢ysknuu. B3aumuo
oOpaTHbIe (PYHKITHH.
OOnacTh ompeneneHrs U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynn ¢yHkimm.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIC U HEUETHBIE (PYHKIIHH.
CrenenHas (pyHKUHMS C HATYpaJIbHBIM U LIEJBIM Moka3aTesneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS n-OM CTENIEHHU.



Tpuronomerpuueckass OKPYKHOCTh, OIPEIEICHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

Hauana MmaTeMaTH4ecKOro aHajan3a

ITocnenoBaTeabHOCTH, CIOCOOEI 3aJaHus MOCJIe0BAaTEIILHOCTEH.
MOHOTOHHBIE MOCTEAO0BATEILHOCTH.

Apudmernueckas ¥ TEOMETPUIECKasl MMPOTPECCUU. beCKOHEeUHO yOBIBaromas
reomerpuyeckas nporpeccuss. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUUYECKOM
nporpeccur. dopMyna CIOXKHBIX MPOLIEHTOB. MCMOap30BaHME MPOTPECCUU IS
pPELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoOXxecTBO, omnepauu Haj MHOXecTBamu. [uarpammbl Oiinepa—BenHa.
[IpuMeHeHuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JJjisi ONUCAHUSl pPeabHbIX
MIPOIIECCOB U SIBJIICHUM, PU PEIICHUHN 3a7a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CI€ICTBUE, 10KA3ATEIbCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUSA

HarypanbHbie U niensie yncina. [Ipu3Haku 1ea1MMoCTy LEelbIX YHCElL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIICHH.

Jlorapudm uncina. JlecaiTuuHble U HATypaJIbHbIE JIOTaPUPMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpAXKEHH, COAEPKAIIMX JOTAPUPMBI.

[TpeoOpa3oBaHre BBIpRXXEHUH, COAEpPXKAIIMX CTENEHH C palHOHAJIbHBIM
MTOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA.

CucTteMbl TUHEHWHBIX ypaBHEHU. PellleHre MpUKIAIHbIX 3a7a4 C MOMOUIbIO
CUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTEMBI M COBOKYITHOCTH PAILlMOHATBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHUCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTeMaTHUYECKUX 3a/lad W 3a/ad U3 Pa3IMyHbIX o0JacTel Hayku M peasibHOM
KU3HU.

DyHKIUM U rpaPuKU

Oyuknus.  [lepuoanueckne  ynkuuu. IIpoMexyTkn  MOHOTOHHOCTH
bynkuuu. MakcuMymbl 1 MUHUMYMBbI (yHKuud. Haunbosblnee M HauMeHbliee
3HaYeHHe (PYHKIHUU HA POMEKYTKE.

Tpuronomerpuueckne  (QyHKIIMHM, WX CBOWCTBA ©  rpaduKH.

[Toka3zaTenbHas u norapupmMuyeckast QyHKIUU, UX CBOMCTBA U TpadUKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsl peIICHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GYHKIUN I KCCIEIOBAHUS MPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPHU PEIICHUU 3a]a4 W3 APYTUX Y4eOHbIX
MPEAMETOB U PEATBHOMN KU3HH.

Hauasa maTeMaTH4eCKOr0 aHAJIHU3a

HenpepoiBHabie hyHKIMHA. MeTOT MHTEPBAJIOB ISl pEIICHUS] HEPABEHCTB.

[IpousBonnass  ¢yHknuu. ['eoMmerpuueckuii W (PUBHUYECKHH  CMBICI
MIPOU3BOJHOM.

[IpousBoanbie  3yeMeHTAapHBIX  GyHKUUNA.  Dopmynbl  HaXOXIEHUS
MIPOU3BOJIHON CYMMBI, POU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHnue nMpou3BOJHON K MCCIEAOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HaMMEHbLIEro 3HaYeHus1 QyHKIUU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM JUIi HAXOXKICHHUS HAWIy4yllero pelIeHus B
NPUKIIAIHBIX 3aJayax, M1 ONPEACIIEHUS CKOPOCTH IIpoliecca, 3aJaHHOIo
bopmyoii U rpaduKoMm.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero TreoMeTpuyecKuid U (QU3WYECKU CMbICH. Beraucienue
uHTerpana no popmyne Hetorona—Jleionuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOFO mpcamMeTa «MaremaTuka» JOJIDKHO o0ecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06H16FO 06p&30BaHI/ISI CICAYIOIHX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

['paxkgaHCKOE BOCTIMTAHUE:

c(hOpMHUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUK 00YYaIOIIEerocs Kak aKTUBHOTO
U OTBETCTBEHHOTO WI€HAa POCCHUUCKOTO OOIIeCTBa, NPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH,
IpoIeAyp TpaKJaHCKOro ooOIiecTBa (BBIOOpPHI, OMPOCHl M IIp.), yMEHHEM
B3aMMO/JICICTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAaMH B COOTBETCTBHM C WX
(GYHKIUSIMHA 1 HA3HAYCHHUEM.

[TatproTyeckoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHHS K
MPOLLIOMY ¥ HAaCTOSIIIEMY POCCUMCKOW MAaTEMATUKH, LIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MaTEMATUKOB U POCCUMCKOW MAaTEMATHYECKOW IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTHUsIX, cdepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYECKOTO  ITOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITEIbHOCTBIO
y4€HOTO; OCO3HAHHEM JIMYHOTO BKJIJIa B MOCTPOEHUE YCTOMYMBOTO OYIYIIIETO.

DCTEeTUUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, PEIIEHU, pacCyXICHUN;
BOCITPUMMYHBOCTBIO K MATEMAaTUYECKHUM acCl€KTaM PAa3JIMYHbIX BUJIOB UCKYCCTBA.

du3znyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TIPUMEHSTh MaTEMaTUYEeCKHWE 3HAHUS B
HMHTEpecax 370poBOro u 6e3omacHoro odpasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBbIO (3710pOBOE MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U

OTHbIXa, peryisapHas dusnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILICHCTBOBAHMS, npu 3aHATHUSX CHIOPTHUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

TpynoBoe BocIUTaHHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOUS, UHTEPECOM K
pasnmuyHbiM  cpepaMm  NMpodeCcCUOHANBHOM  JIEATETbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ TMPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccur u pealn30BBIBATh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTEMAaTHYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWW BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTHYE€CKON HApaBIIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYphbl, MOHUMAHUEM BIIUSHUS
COLIMAJIbHO-O)KOHOMHUYECKHX TPOIIECCOB HA COCTOSIHUE MPUPOJHOM U COLIMAILHOM
Cpelbpl, OCO3HAaHMEM TJI00ATBPHOTO  XapakTepa HKOJOTUYECKUX  MpodseM;
OpHEHTaleld Ha TPUMEHEHUE MAaTeMaTHYECKUX 3HAHWUW I PEIICHHs 3a7ad B
0o0JIaCTH  OKpyKalolel cpebl, IJaHUPOBAHHUS TOCTYNKOB U OIICHKH UX
BO3MOXKHBIX MOCJIEICTBUM ISl OKPYXKAIOIIEH CPeibl.

[{eHHOCTH HAYYHOTO ITO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAYKHM W  OOIIECTBEHHOW TMPAKTHKW, ITOHUMaHHUEM
MaTeMaTUYECKOM HayKHW KakK c(epbl 4YeIOBEUECKON eATeIbHOCTH, JITanoB ¢
pPa3BUTUSL W 3HAYMMOCTH IS Pa3BUTHUS IMBWIM3AIMHM; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTHUYeCKOW KYyJIbTypOdM KaK CpEJICTBOM IIO3HAHUS MUDA,;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMbl y4eOHOTO IMpeaMera
«Marematuka XapaKTEePU3YIOTCA OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvnvle  Oeiicmsus,  obecnedusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX Npoyeccos obyuarouwuxci (oceoeHue
Memoo08  NO3HAHUSA  OKpYJcarmujeco  Mupa,  NpumMeHeHue  JOSUYEeCKUX,
ucciedo8amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBeie lorMUECKHE TEUCTBUS:

e BBIABISITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC PU3HAKA MAaTEMAaTHUYCCKHUX
O00BEKTOB, TOHATHN, OTHOIICHWH MEXIy TOHITHAMH; (DOpMyInpoBaTh
OTIpEJICICHUs]  TMOHATUN; YCTAHABIMBATh  CYIIECTBEHHBIH  MPHU3HAK
Kiaccu(ukanyyu, OCHOBAaHWS I OOOOIIEHUS W CpPaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBATb U  MPEOOpPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENIbHbIE W OTPULIATEIbHBIC, €JUHUYHBIE, YacTHbIE M OOIIUE;
YCIIOBHBIE;

BBIBIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aHMOCBS3UM U
OpOTUBOpEYMs. B (pakTax, AAHHBIX, HAOMIOACHUAX M YTBEPIKICHUSX;
npemjiaraTb  KpUTEpUM  JUIL  BBISBIEHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIPsIMBbIE U OT IPOTHUBHOTO), BBICTPAUBATh apryMEHTALIHIO,
IPUBOJUTH MHPUMEPbl U KOHTPHOPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJIE€HUS U BBIBOJBL;

BBIOMpATh CIOCO0 penieHusi yd4eOHOM 3aJayu (CpaBHMBATh HECKOJBKO
BapMAaHTOB peEUIeHMs, BBIOMpaTh Hauboiee NOAXOMAMUNA C y4ETOM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIbCKHUC ,HGfICTBI/IfII

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUH MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOINPOCH], (UKCHUPYIOIIME IPOTUBOPEUYUE, MPOOIEMY,
yCTaHaBIWBaTh HCKOMOE€ W  JaHHOe, (OopMHpOBaTh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3HUIINIO, MHEHHE;

IPOBOAUTH CaMOCTOSITEJIBHO CIUIaHUPOBAHHBIHI HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4YecKOro
O0BbEKTa, SIBICHUS, NPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMU, TIPOIIECCAMH;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
POBEAEHHOTO HAOIONCHUSA, WCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE MpOLECCa, a TAaKKE BBIIBUraTh
IPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabota ¢ undopmanmeii:

BBIBIIATH Ne(PUIMTE MHPOPMAIIUU, TaHHBIX, HEOOXOIUMBIX IJIi OTBETa
Ha BOTIPOC U JIJIS PEIICHUS 3a1a4H;

BHIOMpaTh  WHGOPMAIMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM TMPEACTABICHHUS;

CTPYKTYPHpPOBaTh HH(POPMAIIHIO, MPEACTABIATh €€ B Pa3IMYHBIX (PopMmax,
WJUTIOCTPUPOBATH TpadUUIECKH;



2)

OLICHUBATh HaJEXKHOCTb uHbOopManuu o CaMOCTOSITEIIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanouvie KoMMyHuKamuenwvle Oelicmsus,  obecneyusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OYUAOUUXCAL.
OO01uieHue:

BOCIIPUHUMATh U  (QOPMYITUPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJly pELICHUS 3a/1a4l, KOMMEHTHPOBATH MMOJyUYECHHBIN pe3yJIbTaT;

B X0JI¢ 0OCY>KJIE€HHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UACH, HAIICJICHHbIE Ha TTOMCK
pEILIEHHUs; COMOCTAaBIATh CBOM CYXKACHUS C CYXICHHUSIMU JPYTUX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3liduyue U CXOJICTBO IMO3UILIMMA; B
KOPPEKTHOU popMe hopMyIMpOBaTh Pa3HOTIIIACHsS, CBOU BO3PAKEHUS;
NPEACTAaBIATh  PE3yJbTaThl  pPEIICHUS  3aJadd,  JKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IMPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opMmar
BBICTYIUICHHUS C YYETOM 3aa4 MPE3EHTALMHA U OCOOEHHOCTEMN ay IMTOPHUH.

CoTpyaHUYECTBO:

3)

NOHMMATh W HCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAHJIHOH U
WHIUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 33J/1ay; TPUHUMATh 1ENb
COBMECTHOM JeSTENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOMN
paboThl, pacrpenensiTh BUAbl paboT, TOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYMMOBBIX hopMax paboThl (00CykAeHUS, 0OMEH MHEHUM,
«MO3TOBbIE TITYPMBDY W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JICUCTBUS C JPYTMMH 4YJICHAMH KOMAaHJbI;
OIICHMBATh KAa4YE€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCHICHHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus €

y4€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOPMAIIHH.
CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMU TIO3HABATEIbHON pediekcuu Kak OCO3HaHUs
COBEpIIAEMBIX JEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJaJeTh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca |
pe3yapTara peleHnss MaTEMaTUYECKOM 3a1a4u;



e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb INPHU PELICHUU
3a7a4d, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBCTB, JaHHBIX, HAHIEHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE peE3yJbTaTa LEIU M YCIOBHUSAM, OOBSICHATH
IIPUYUHBI JOCTWKCHUSA WU HEIOCTHIKEHUS PpEe3yJIbTaTOB JIESATEIbHOCTH,
HAXOJHTh OIMIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Havajla MaTeMaTHUECKOTO aHAJN3a»
Ha YpPOBHE CpEIHEro oOIero o0pa3oBaHUs MODKHO OOCCICYMBAThH JOCTHIKCHHE
CIICAYIOIIMX TMPEJAMETHBIX 00pa30BaTEIbHBIX PE3y/IbTATOB:

10 KJIACC

Yuciia 1 BBIYMCTICHUS

OnepupoBaTh MNOHATHSIMHU: pPAUUOHAIBHOE U JIEWCTBUTEIILHOE YHUCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOLICHTHI.

BeimonHsaTh  apupMETHUYECKHE ~— ONepaludd € pPAlMOHAJIbHBIMM U
JEHUCTBUTEIBHBIMU YHCIIAMU.

BoimonHaTe npuOIMKEHHBIE BBIYUCIIECHUS, UCIIONB3YS MPaBUia OKPYTJICHMUS,
JienaTh NPUKUIKY U OIIEHKY pe3yJIbTaTa BEIYMCICHUN.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEIbIM IOKAa3aTEJIeM; CTaHAapTHas
dbopma 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIIOJIb30BaTh MOAXOAILYI0 (POPMY 3alHUCH IEHCTBUTENBHBIX YNCEN AJIs pEIICHUs
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX.

OnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YIJIA;
MCITIOJI30BaTh 3aMKMCh MPOU3BOJILHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKINN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palrOHAJIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN M pellaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BrimonHITh peoOpa3oBaHus IENBIX, PAIlMOHAIBHBIX U WPPANMOHATBHBIX
BBIDOXKEHM W  pemaTh OCHOBHBIE THUIBI  IEJbIX, pPAlMOHAIBHBIX U
UPpALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS U HEPABEHCTBA JJIS PEIICHUS MAaTEMAaTUYECKUX 3a1a4
W 33J71a4 U3 Pa3IMYHbIX 001acTel HAYKH U PEaTbHOU KU3HH.



MonenupoBaTh peaibHbIE CUTyalldd Ha S3bIKE aiureOpbl, COCTaBIAThH
BBIPDAKEHUS, YPABHEHHMS, HEPABEHCTBA II0 YCIOBHIO 33/Ja4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEJH C UCIIOIB30BAHUEM arlapaTa ajireopsbl.

DOyHKIUMN U TpAPUKHU

OnepupoBaTh MOHATUAMH: (YHKIHUS, CIOCOOBI 3a/laHus (PYHKIUHU, 00JACTh
OTpEJEICHUs] U MHOXXECTBO 3HA4YeHW GyHKUMH, Tpapuk (QYHKIUU, B3aUMHO
oOpaTHble PYHKIIUU.

OnepupoBaTh TOHATUSAMU: YETHOCT M HEYETHOCTh (YHKIUHU, HYIH
GyHKUIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA ISl pelIeHUs] YPaBHEHHM.

Crpouthb ¥ uuTaTh TpaduKu JTUHEHHON (PYHKIIMU, KBAAPATUYHON (PYHKIIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeJIeM.

Ucnons3oBaTh rpaduikd GyHKIOUHA 1T UCCIEIOBAHUS TPOIECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3ajad U3 JPYIHX Y4eOHBIX MPEAMETOB U peaibHON
YKU3HH; BBIpaxaTh (OpMYyJIaMU 3aBUCUMOCTH MEXK]Ty BEJIMYMHAMHU.

Havana MaTeMaTH4eCcKOro aHajJmn3a

OmnepupoBaTh MNOHSTUAMU: IOCIEIOBATEIBHOCTh, apupMeTHUecKas Hu
T€OMETPUYECKAsl POTPECCUMU.

OmnepupoBaTh MOHATUSMH: OECKOHEYHO YOBIBaIOIlas TIeoOMeTpUyYecKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATEIbHOCTH Pa3IMUHBIMU CIIOCOOaMH.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUI I PELICHUS
peanbHbIX 33724 IPUKIIAHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEPAIIMU HAJl MHOKECTBaAMHU.

Hcrnonb30BaTh  TEOPETHMKO-MHOKECTBEHHBIM  ammapar Juisl  ONMCAHUs
peanbHBIX NPOLECCOB W SABJICHHWM, NMPU PEIICHHH 3a7ad M3 APYruX Yy4eOHbIX
PEIMETOB.

OnepupoBarb  MOHATHIMMU: ONpENENIeHNe,  Teopema, CJIE/ICTBHE,
JI0KAa3aTeJIbCTBO.

11 KJIACC

Yucjaa u BbIYUCTIEHUSA

OnepupoBaTh TOHATUSAMHU: HaTypaJdbHOE, IEJI0€ YHCIO; HCIOJIb30BATh
MPU3HAKU JIEJIMMOCTH LIEJBIX YUCEJN, PA3JIOKEHUE YKCIIA HA MPOCThIE MHOXKUTEIN
JUISL PEIIIEHUs 3a/1a4.

OnepupoBaTh MOHATHEM: CTETIEHD C PallMOHATBHBIM ITOKa3aTEIEM.

OnepupoBaTh MOHATUAMU: JIOTapupM 4YHUCIa, TECITUYHBIE U HATypalbHBIC
JorapuMsl.



YpaBHeHMS U HEPABEHCTBA

[IpumensTh CcBOICTBa cTemeHW [UIsl MpPeoOpa3oBaHUA  BBIPAXKECHUI,
ONEPUPOBATh NOHATUSAMM: IIOKA3aTEIBHOE YpPAaBHEHHWE WM HEPABEHCTBO; peEIIATh
OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BemonuaTe npeoOpa3zoBaHUs BBIPAXKEHHUH, COJEp)KalIUX JOorapudMsl;
ONEPUPOBATh MOHIATUAMHU: JIOTAPU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPABHEHH U HEPABEHCTB.

HaxomuTep pemeHuss DpOCTEMIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHSAMH: CHCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pelICHUE;
UCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPaBHEHUH IS PELICHUS IPAKTUYECKUX 3a/1a4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM M COBOKYITHOCTEN pallMOHAJIBHBIX
YPaBHEHHUU U HEPABEHCTB.

MopnenupoBaTh peallbHblE CHUTyalldd Ha S3bIKE alreOpbl, COCTABISTH
BBIPDAXXECHUs, YPaBHEHMUS, HEPABEHCTBA U CHUCTEMBI [0 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAHUEM alllapara ajareopsl.

DOyHKUMU U rpaduKku

OmnepupoBaTh MNOHATUSMM:  MEpPUOAUYECKass  (DYHKUMSA, MPOMEXKYTKU
MOHOTOHHOCTH (PYHKUMHU, TOYKHA OHKCTpeMyma (yHKUOuH, HaubOojbliee U
HauMEHbIllee 3HAuYeHHUs (QYHKIUMU Ha MPOMEKYTKE; MHCIONb30BaTh HUX A
UCCIIEOBaHMsI (PYHKINHU, 3aJaHHOU TpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKU IMOKA3aTEIbHOU, JOrapupMUYECKOU U
TPUTOHOMETPUUECKUX (YHKLUI; U300paXxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh JJIs PEIICHHS] YPABHEHUN U HEPABEHCTB.

N300pakaTh HA KOOPJIWHATHOM TJIOCKOCTH TpaUKu JTUHEHHBIX YpaBHEHUU
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JINHENHBIX YPaBHEHU.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS IPOLIECCOB MU
3aBUCUMOCTEN U3 IPYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4YeCKOro aHaIM3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKUI CMBICI POU3BOJHON AJIsl pelIeHUs
3a1ay.

HaxoauTs npon3BoAHbIE AIEMEHTAPHBIX (PYHKIIMH, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIE0BaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh Pe3yJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO IPaPHUKOB.

Hcnonp30BaTh MNPOW3BOAHYIO Uil HAXOXKICHHS HAWJIy4dIlIer0 PElIEHUus B
MIPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-O)KOHOMHUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATHSAMHU: TMEpBOOOpa3Hass U  MHTErpai; IMOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICIT MHTErpasa.



Haxonuths mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKIIWN; BBIUYUCISATH WHTETPAT
o ¢popmyne Herorona—JleliOuuiia.

PemaTte mpukiIagHbIe 3a/1a4U, B TOM YHCJIE COMMATBHO-D)KOHOMHYECKOTO U
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IIJNTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U TeEM (undposbie)
n/n NPOorpaMMsbl Bcero Kontpoapipie | Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHokecTBa pallMOHAIbHBIX U
1 JIEUCTBUTENLHBIX YUCEN. PalinoHanbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
’ Oyukuuu u rpaduku. CTEneHsb ¢ HEeIbIM 6
II0Ka3areieM
3 Apudmernaeckuii KOpeHb N—Oi CTETICHHU. 13 1
WppaumnonanbHble ypaBHEHUS 1 HEPABEHCTBA
DopMytbl
4 TPUTOHOMETPHUH. T pUrOHOMETPUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUA 5
6 [ToBTOpenue, 06001IEHIE, CUCTEMATU3AIUS 3 |
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpamMmbl Bcero Konrpoaupie | Ipaxtireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
CreneHsp ¢ pallMOHAIBHBIM [10KA3aTEIEM.
1 [TokazatenbHas ¢pynkius. [lokazarenbubie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHHS U 12
HEpaBEHCTBa
Tpuronomerpuueckne GpyHKINH U UX
3 rpaduku. TpuroHoMeTpuyeckue 9 1
HEPaBEHCTBA
4 [IponsBoaHas. Ilpumenenne npon3BoIHON 24 1
5 WHterpai u ero npuMeHeHus 9
6 Cucremsbl ypaBHEHUI 12 1
7 HarypaibHble U 1ienble ynciia 6
g [ToBTOpenue, 06001IEHIE, CUCTEMATU3AIUS 13 )
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IIVIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jdara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

MHo3xecTBO, ONepaly HaJl MHOXKECTBAMHU.
Huarpammsl Ditiepa—BenHna

PanmonanbHble yncna. OOBIKHOBEHHBIE U
JIeCATHYHBIE IPOOH, TIPOLICHTHI,
OeCKOHEUHBIE TIEPUOUUECKUE TPOOH

Apudmerndeckre onepanum ¢
panuoHaJIbHbIMH YUCJIAMH,
npeoOpa30BaHUsI YUCIOBBIX BBIPAKEHUM

[Ipumenenue npobeit 1 MPOLEHTOB JUIs
peLICHUs PUKIAJHbIX 3a1a4 U3 pa3InYHbIX
OTpaciel 3HaHUW U pealbHOW KU3HU

[Ipumenenue npoOeit U MPOLIEHTOB TSt
peleHus NPUKIAAHbIX 3a1a4 U3 pa3JInYHbIX
OTpaciell 3HaHUW U pealbHOW KU3HU

JlelicTBUTEeNbHBIEC YKciIa. PaliuoHaabHEIE U
HMppalyoHaJbHbIC YUCTIA

ApudmeTrnueckne onepauu c
JENCTBUTENBHBIMH YU CIIaMU

[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa
OKPYTJICHUS, TPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN




TO)I(I[CCTBa 1 TOXKICCTBCHHBIC

? npeoOpa3oBaHUs

10 YpaBHEHME, KOPEHb YPAaBHEHUS

11 HepaBeHcTBo, penieHre HepaBeHCTBa

12 Mertox nHTEpBANIOB

13 Pemienue nenbix U 1poOHO-paIMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB
KonTponbHnas pabora no reme "MHoxecTBa

14 paLMOHANBHBIX U JEUCTBUTEIbHBIX YUCEN.
PannonanbHble ypaBHEHUS U HEPAaBEHCTB"

L5 OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3aumuo obpaTtHbie QyHKIIUN
['paduk pynkuuu. O61acTh OnpeneaeHus u

16 MHO>KeCTBO 3HaueHui ¢pynkuu. Hymnu
¢ynkuuu. [IpoMexxyTKH 3HAKOIOCTOSIHCTBA

17 YéTtHble U HeU€THBIC (PYHKIIUU
CrerneHs c 1eNbIM NT0Ka3aTeseM.

18 CranpapTHas ¢popma 3arucu
JNIEUCTBUTEIILHOTO YHCIIa
Hcnonp3oBanue noaxozsieit GpopMsl

19 3aMMCH JIeHCTBUTENBHBIX YUCEI IS
pelIeHHs MPaKTUYECKHX 3a/1a4 U
IPEe/ICTaBICHUS JaHHBIX
CrenenHast GyHKIIHS ¢ HATYpaJIbHBIM U

20 LeJIbIM IToKa3aresneM. E€ cBolicTBa u
rpadux

o1 ApudmeTnuecknii KOpeHb HaTypaJbHOU

CTCIICHU




Apudmerndeckuii KOpeHb HATypaIbHOMN

22
CTENEHU

3 CaoticTBa apuPMETHUECKOTO KOPHS
HaTypaJbHOMN CTENEHU

4 CgoiicTBa apr(PMETHIECKOTO KOPHS
HaTypaJbHOM CTENIEHU

75 CgoiicTBa apu(pMETHUECKOTO KOPHS
HaTypaJIbHOM CTENEeHU

26 JeiicTBusi ¢ apu(METHUECCKUMHI KOPHIMHA
N—Oil CTeNEHU

7 JeiictBus ¢ apuMeTHYECKUMU KOPHIMH
N—OW CTENEeHU

73 JeiicTBusi ¢ apuMETHUECCKUMHI KOPHIMHA
N—Oil CTeNEeHU

29 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMHU
N—Oil CTeNEHU

30 JeiicTBus ¢ apupMeTHUECKUMHI KOPHIMHU
Nn—OU CTENEHU

31 Pemienne nppanimOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

39 Pemienne nppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

3 Pelienne uppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

34 Pemienne nppaliuOHAIbHBIX YPaBHEHUN U
HEPABEHCTB

35 Pemrenne nppaliuOHAIbHBIX YPaBHEHUN U

HEpPaBEHCTB




36 CoiicTBa u rpaduk KOpHS N-0i CTETIEHU 1

37 CoiicTBa u rpaduk KOpHS -0 CTETIEHU 1
KonTtponpHast pabora o Teme

38 "ApupmMeTHuecKuil KOpeHb N—Oi CTETIeHH. |
WppanuonanbHble ypaBHEHUS U
HepaBeHcTBa"

39 CuHyc, KOCUHYC U TAHT€HC YHCIIOBOTO |
apryMeHTa

40 Cunyc, KOCUHYC U TAHT€HC YHCIIOBOTO 1
apryMeHTa

A1 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO aPTyMEHTa

1 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIOBOr0 apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

43 OTIpeieIeHue TPUTOHOMETPHUYECKIX 1
(GYHKIIMI YUCIOBOTO apryMeHTa
TpuroHomeTpuveckas OKpyKHOCTb,

44 orpeziesieHue TPUrOHOMETPUUYECKUX 1
(GYHKLUI YUCTIOBOTO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

49 [TpeobpazoBaHne TPUTOHOMETPUUECKUX ]
BbIpKEHU I

50 [TpeobpazoBaHne TPUTOHOMETPUUECKUX ]

BBIPAKECHUI




[TpeobpazoBaHre TPUTOHOMETPHUECKUX

51 . 1
BBIpKEHU I
5) [Ipeobpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpa)KEHUI
53 [TpeoOpa3oBaHuEe TPUTOHOMETPUUECKUX 1
BBIpKEHU I
54 Pemienne TpUroHOMETPUYECKUX YPABHEHUI 1
55 Pemenune TpuroHoMeTpuUECKUX ypaBHEHHUM 1
56 Peienne TpuroHoMeTpUUECKUX YpaBHEHUI 1
57 Pemienne TpUroHOMETPUYECKUX YPABHEHUI 1
58 Peienne TpuroHoMeTpUUECKUX YpaBHEHUI 1
59 Pemenune TpuroHoMeTpUUECKUX ypaBHEHHUM 1
KonTponbhas pabota o teme "@opmyisl
60 TPUTOHOMETPHUH. TpUTrOHOMETpUYECKHE 1
ypaBHEeHHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
61 nocjenoBarelibHocTe. MOHOTOHHEIE 1
MOCJIEI0BATEIbHOCTH
ApudmeTrnueckasi 1 reoMeTpuyecKas
2 nporpeccuu. Mcnonb30Banne Nporpeccuu 1
JUISI pEIIEHUs peallbHbIX 3a]a4
NPUKJIAJHOTO XapaKTepa
beckoneuHo yObIBaroIias reoMeTpruecKas
63 nporpeccusi. CyMMa 0€CKOHEYHO 1
yOBIBAIOIIEH T€OMETPHIECKON MPOTrpeccun
64 dopMya CII0KHBIX IIPOLIEHTOB 1
65 ®opMmyia CI0KHBIX TPOLIEHTOB 1




O0001enue, cucTeMaTH3alisa 3HAHUH 3a

66 Kypc anreOpbl U Ha4all MAaTeMaTHIECKOTO 1
ananuza 10 kmacca
67 Nrorosas koHTpoJIbHAsA paboTa 1
O0001Ienre, cucTeMaTU3alKs 3HAHUH 3a
68 Kypc anre0pbl 1 Hayall MaTEMaTHYECKOT 0 1
ananuza 10 knacca
OBLIEE KOJIMYECTBO YACOB I1O 63

[TPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara nugposbie
Tema ypoxka Kourpoubnbie | Ilpakruyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
CrerneHsb ¢ palioHaIbHBIM IOKa3aTEIEM 1
2 CBolicTBa cTENEHN 1
3 [TpeoOpa3oBaHue BbIpakeHUIl, COEpKALIIX |
palMOHAJIbHBIE CTENEHU
4 [TpeoOpa3oBaHue BbIpakeHUIl, COEpKALIIX |
palMOHAIbHBIE CTENEHU
5 [Ipeo6pa3oBanue BelpaKeHUM, COAEPIKAIINX 1
palyoHaIbHbIE CTEIICHU
6 [Toxa3arenbHbIE ypaBHEHMS U HEPABEHCTBA 1
7 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [Toxa3arenbHblE ypaBHEHUS U HEPABEHCTBA 1
9 [ToxazarenbHblEe ypaBHEHMS U HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
1 [Toka3zarenbHas GpyHKLUSA, €€ CBONCTBA U 1
rpadux
KonTponbhas pabota no reme "Ctenens ¢
12 paloHaIbHBIM MOKa3aTeNeM. 1 |
[TokazatenpHas Gpynkius. [lokazarenbHbie
YpaBHEHUS U HEpaBEeHCTBA'"
13 Jlorapudm uncma 1
14 JlecaTuuHbIe U HaTypalibHbIE JIOTapU(MBI 1




[IpeoOpazoBanue BeIpaKEHUMN, COACPKAILINX

15
Jorapupmbl

16 [Ipeo6pa3oBanue BbIpaKeHUM, COAEPIKAILINX
norapuhMbl

17 [TpeoOpa3oBaHue BbIpakeHUI, COEpKALINX
Jorapupmbl

13 [TpeoOpa3oBaHue BbIpakeHUI, COEpKALINX
J0TapuQMbI

19 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

o1 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

2 Jlorapudmuueckre ypaBHEHUS U
HEPABEHCTBA

73 Jlorapudmuueckas QyHKIMs, €€ CBOWCTBA U
rpaduk

24 Jlorapudmuueckas ¢pyHkus, € cBocTBa U
rpaduk

)5 Tpuronomerpuueckue QyHKIMH, UX
cBOiicTBa U rpaduKu

26 Tpuronomerpuieckue QyHKIHH, UX
CBOIicTBa U rpaduKu

7 TpuronomeTpudeckne QyHKITUH, UX
CBOWCTBA U TpapUKu

)3 Tpuronomerpudeckne GyHKITUH, UX

cBOiicTBa U rpaduKu




[TprMepsl TPUTOHOMETPUUYECKUX

29
HEPaBEHCTB

30 [IpumMeps! TPUTOHOMETPUYECKIX
HEPaBEHCTB

31 [TprMepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB

0 [TprMepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTtponpsHast pabora o Teme
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapugmuueckue ypaBHEHUs U

33 HepaBeHcTBa. Tpuronomerpuyeckue
GYHKIMY U UX
rpaduxu. TpuronomeTpudeckue
HepaBeHcTBa"

34 HenpepriBHble pyHKIIMH

35 MeTtoa HHTEepBaIOB /s peIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [IpousBonHas pyHKIMH

38 [IpousBoanas GpyHKIMH

39 ['eomeTpuyeckuii u GpU3MUECKUN CMBICI
MIPOU3BOAHON

40 I'eomerpuueckuii u GU3NUECKUIl CMBICT
MIPOU3BOAHOM

41 [Ipou3BoaHbIE NIEMEHTAPHBIX (YHKIIUI

42 [Tpou3BoHBIE 3NIEMEHTAPHBIX (YHKIUI




HpOI/I3BO,Z[Ha${ CYMMEI, ITPOU3BCACHUA,

+ 4acTHOTO (DYHKIUN

m [IpousBoHas CyMMbl, IPOU3BEACHMUS,
4acTHOTO (YHKIIUHA

45 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
4acTHOTO (DYHKIHH
[IprMeHeHne Npou3BOIHOMN K

46 UCCJIEIOBAaHHIO (PYHKIINI HA MOHOTOHHOCTh
U DKCTPEMYMBI
[IpuMeHeHne nNpou3BOIHON K

47 UCCIIEI0BaHMIO (DYHKIIMI HAa MOHOTOHHOCTh
U DKCTPEMYMBI
[IprMeHeHnne Npou3BOIHOMN K

48 UCCJIEJOBaHMIO (PYHKIIMH HAa MOHOTOHHOCTh
1 DKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

49 MCCJIEIOBAaHMIO (PYHKIIMH HAa MOHOTOHHOCTh
1 DKCTPEMYMBI

50 Haxoxnenne HanboIbI111ero 1 HAMMEHBIIETO
3HaueHusl QYHKIUU Ha OTPE3Ke

51 Haxoxnenne HauboIbI111ero 1 HAMMEHBIIETO
3Ha4YeHUs QYHKIUU Ha OTpE3Ke

57 HaxoxeHre HanOobIIero 1 HAMMEHbIIEro
3HaYeHUs PYHKIIMU Ha OTpE3Ke

53 Haxoxnenrne HaubobI1ero 1 HauMEHbIIEro
3HaYeHUs PYHKIIMH Ha OTpE3Ke

54 HaxoxeHre HauOobIIero 1 HAMMEHbIIEro

3HaYeHUs PYHKIIMH Ha OTpE3Ke




HaXO}K,I[GHI/IC HauOOIBIIEro 1 HANMEHBIIIETO

5 3Ha4YeHUs (QYHKIIUU Ha OTPE3Ke
[IpuMeHeHne Npon3BOIHOM s
HAXOKJCHUS HAMTYYILero perieHus B

56 MPUKIIAIHBIX 3a7a4ax, Ui ONpe/esieHus
CKOPOCTH Ipoliecca, 3aIaHHOT0 popMyon
WK TpaduKOM

57 KonTtponpsHast pabora o Teme
"[IpousBoanas. [Ipumenenue npou3BoAHOM"

58 [TepBooOpaznas. Tabnuia mepBooOpa3HbIX

59 [TepBooOpasnast. Tabmuia mepBooOpa3HBIX

60 WuTerpain, reomeTpudeckuii U GU3NIecKuit
CMBICJI HHTETpaa

61 WuTerpain, reomeTpudeckuii U GuU3NIecKuit
CMBICJI HHTETpaa

62 WuTterpan, reoMmeTpuueckuil 1 pu3ndeckui
CMBICJI HHTETpaa

63 Brruucnenue unTerpana no gpopmyie
Herorona—JleitOnuma

64 Brruucnenue nnterpana no ¢popmyse
Hrrorona—JleiiOnuia

65 Brruucnenue nnterpaia mno ¢popmyse
Herorona—JleiiOuua

66 Brruucnenue uaTEeTpana mo popmyse
Herorona—Jleiibaumna

67 CucreMbl TMHEWHBIX YpaBHEHUN

68 CucreMbl TMHEWHBIX YpaBHEHUN

69 Pemenune npukinagHbIX 3a7a4 ¢ HOMOIIBIO




CUCTEMBI JIMHEWHBIX YPaBHEHUN

70

Pemenne npukiagHpIX 3a7a4 C IOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

71

CucTembl 1 COBOKYITHOCTH LIEJIBIX,
pPalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapuMUUECKUX
YpaBHEHUI U HEPABEHCTB

72

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbBIX, JOrapu(HMUUECKUX
YpaBHEHUI U HEPABEHCTB

73

CucreMbl U COBOKYIHOCTH ILIEJIBIX,
pPalMOHATIBHBIX, HpPpalMOHAIbHbIX,
[0KAa3aTeNbHbIX, JIOrApU(PMUYECKUX
YPaBHEHUH U HEPABEHCTB

74

CucTemMbl U COBOKYITHOCTH IEJIBIX,
palMOHANBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX, TOTapU(PMUIECKIX
YpaBHEHUI U HEPABEHCTB

75

Ucnonb3oBanue rpadpukoB GyHKIUN A5
pEILIEeHUs] ypaBHEHUIN U CUCTEM

76

Hcnonp3oBanue rpagukoB GyHKIMN AT
peleHus: ypaBHEHUN U CUCTEM

77

[Ipumenenne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3uIHbIX 00JIacTei
HAyKU U peaIbHOW KU3HU

78

KonTponbhast pabota no reme "VHTterpan u




ero npuMeHeHus. CucTeMbl ypaBHEHUI"

HaTypaJ'IBHBIe M LCJIbIC YHCIIa B 3aJa4ax U3

79 .
peasibHOM KU3HU

20 HatypasbHble U Liesble yncia B 3a1a4ax U3
peanbHOU JKU3HU

81 HarypanbHble U menbie 9ucia B 3aja4ax u3
peaabHOM KU3HU

82 [Ipu3Haky enMMOCTH LEIbIX YUCEI

83 [Tpu3Haky AETUMOCTH IENIBIX YUCEI

84 [Ipu3Haky enMMOCTH LEIbIX YUCEI

25 [ToBTOpenue, 060061IeHNE, CUCTeMaTH3aIUs
3HaHUU. YpaBHEHUS

26 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHUNA. Y paBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUU. YpaBHEHUS

28 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUU. YpaBHEHUS

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

90 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHWM. Y paBHEHUS

91 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH
3HaHuil. HepaBeHcTBa

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

93 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs




3HaHui. HepaBeHcrBa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

94 . 1
3HaHuil. HepaBeHncra

95 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs 1
3HaHui. CucTeMbl ypaBHEHUN

96 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs |
3HaHuW. CucTeMbl ypaBHEHU N

97 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHUU. OyHKIIMN

08 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHuil. OyHKUIHUH

99 Wrorosas koHTpoJIbHAsA paboTa 1

100 HroroBast KOHTpoOJIbHAs paboTa 1
O0001enue, cucreMaTA3amus 3HaHUH 3a

101 KypcC anreOpbl 1 Havaja MaTeMaTHYeCKOTO 1
ananmm3a 10-11 kmaccos
O06o006111eHME, cUCTEMATH3aIMs 3HAHUH 3a

102 Kypc anre0pbl U Haual MaTeMaTH4YeCKOTo 1
aHanmza 10-11 kmaccos

OBLIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YHEHUKA

* Maremartuka: anredpa v Hayajga MaTEMaTHYE€CKOTO aHaJli3a, TEOMETPHSI.
AnrebOpa u Hadana MmaTeMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komsarun F0.M., TkaueBa M.B. u apyrue, AKIimonepHoe o0IeCTBO

«I/I3,[[aT€J'IBCTBO <<HPOCB€IH€HI/IG>>

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
Karanor LHOK https://educont.ru/

POIII https://resh.edu.ru/






AOKYMEHT NNOAMNUCAH
3/IEKTPOHHOMU MO A4MUCBIO

CBEAEHUA O CEPTUO®UKATE 30

CepTudpukat 646116746743375933883833707902081325236681597454
Bnageney LLiaepman flto6oBb BanepbesHa

[OeiicTeutenex C 20.02.2023 no 20.02.2024




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 293471121974670499605301269442439140112018072224
Bnageney CTapukosa Onbra BaneHTuHoBHa

OeicTevTened C 26.12.2024 no 26.12.2025
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