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IMOACHUTEJIbBHAS 3AIIMCKA

PabGouas mporpamMmma yueOHOTO Kypca «Anredpa u Havyajla MaTeMaTH4eCKOro
aHanu3a» 0a30Boro ypoBHs ais oOyuaroumuxcs 10 —11 knaccoB pazpaboraHa Ha
ocHoBe DeepanbHOTO FOCYAAPCTBEHHOTO 00Pa30BaTEIHHOTO CTAaHAAPTa CPETHETO
obmiero oOpa3zoBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEABABISIEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHUIO, U TPAIULUUNA POCCUKUCKOTO
oOpazoBanus. Peanuzaius nporpaMMbl 00€CEUMBAET OBJIAJICHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMU OCHOBY JISI CaMOPAa3BUTHUSI M HEMNPEPHIBHOTO
o0Opa3oBaHUs, IETOCTHOCTh OOIIEKYIBTYPHOTO, JUMYHOCTHOTO W TIO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTH O0YUAIOIIHUXCSL.

HEJIM NT3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMareMaTHUYECKOTO aHAlW3a» SIBIAETCS OJHUM W3
HauOoJee 3HAYMMBIX B MpOrpaMMe CTapilied IIKOJbl, MOCKOJBKY, C OJIHOM
CTOPOHBI, OH OO€CleYnBaeT HWHCTPYMEHTAIbHYI0 0a3y Uil HM3y4YeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (JOPMHUPYET JIOTUUECKOE H
a0CTpaKTHOE MBIIUICHHE YYalllMXCs Ha YPOBHE, HEOOXOIUMOM JJIsi OCBOCHHS
KypcoB HWHGOPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CJIOBECHOCTH. B pamkax
JTAHHOTO Kypca ydallMecs OBJIaJEBalOT YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas POpMyJIHUPYET CBOU JOCTHKEHHS B MaTeMaTU4YeCKo opme.

Kypc anrebpbl 1 Hauan MaTeMaTUYECKOro aHajlu3a 3aKJ1aJbIBAE€T OCHOBY JUIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMUH, OWOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMH OSKOHOMUKHM ¢ OOIIECTBEHHOM JKWU3HU, TMO3BOJISET
OPUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOU XU3HHU. B TOXXe Bpemsi oBIajecHUE
aOCTpPaKTHBIMM M JIOTUYECKH CTPOTUMU MaTeMaTHYECKUMHU KOHCTPYKIUSMU
pa3BUBAET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHHUSI, UCTIOTB30BaTh 0000IIEHNEe W KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaJoruio, GOpMHUPYET KPEaTUBHOE M KPUTUYECKOE MbllUIeHHe. B xone uzydeHus
anreOpbl M HavyaJl MaTeMaTU4YeCKOro aHalu3a B CTaplied IIKOJe ydJalluecs
MOJIy4alOT HOBBIM ONBIT pelIeHUus MPUKIAIHBIX 3a]lady, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MAaTEeMaTUYECKUX MOJIENEH peajbHbIX CUTyallMd U WHTEpIpETaluu
NOJYYECHHBIX  PEIICHHH, 3HAKOMATCA C  NOpUMEPAMU  MaTeMaTUYECKHX
3aKOHOMEpPHOCTE B MNPHUPOAE, HAYKE HU B HCKYCCTBE, C BBLAAIOIIUMUCS
MAaTeMaTUYECKUMU OTKPBITUSMH U UX aBTOPaAMH.

Kypc ob6nmamaer 3HAUUTENTHHBIM BOCHUTATENBHBIM MOTEHITUATIOM, KOTOPBIN
peanusyeTcss Kak 4epe3 yueOHbI Marepuall, cocOoOCTBYIOUMI (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4epe3 chenuduky ydeOHOW NesITeNbHOCTH,



TpeOyrorieit CaMOCTOSITENILHOCTH, AKKypaTHOCTH, MIPOJOJKUTETBHOU
KOHLICHTPAIlMA BHUMAaHUs U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YJIbTAT.

B ocHoBe Mmetonuku oOydeHHs airedpe W HayajlaM MaTeMaTHu4ecKOoro
aHaIu3a JIGKUT JIeSITEIbHOCTHBIN NPUHITUT O0yUYEHUS.

CtpykTrypa Kypca «Anredpa 1 Hadyajga MaTeMaTUIECKOTO aHaM3a» BKIIIOYAET
CHEOYIONINE COJIEPKATEIBHO-METOIMYECKUE JUHUM: «YHClna W BBIYUCICHUS,
«DyHkuu  u - rpadukm», «YpaBHEeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro a”anusa», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIBbHO-METOIUYECKNE JIMHUMA H3YYalOTCSd Ha MPOTSHKECHUU JBYX JIE€T
oOy4eHUs1 B CTapIIei IIKOJIe, ECTECTBEHHO MOTIONHSSA JAPYT APyra U MOCTETICHHO
HACHIIIAICh HOBBIMM TeMaMM W paszaenamMu. JlaHHBIE Kypc  SIBIAETCS
UHTErPATUBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaep)KaHue HECKOIbKUX
MaTeMaTUYeCKUX TUCIUTUINH: anredpa, TPUTOHOMETPHS, MAaTEMAaTHUYECKUN aHAIH3,
Teopusi MHOKecTB U JAp. [lo mMepe Toro kak ydaimiuecs OBJaAeBalOT BcE Ooliee
IITUPOKUM MaTEeMaTHYECKUM amnmnapaTroM, Y HUX MOCIEI0BaTeILHO POpMUPYETCS U
COBEPUICHCTBYETCSI yYMEHUE CTPOUTh MATEMAaTUYECKYH0 MOJENb peajJbHOU
CUTyalluy, MPUMEHSATh 3HaHUS, MOJNyYeHHbIE B Kypce «Airedpa W Hauana
MAaTeMaTUYECKOT0 aHAJIN3ay», ISl PEUIEHUS] CAMOCTOSTENbHO CHOPMYIHUPOBAHHOMN
MAaTeMaTHYECKOM 3a/1a4M, a 3aT€M UHTEPIIPETUPOBATH NOJYUECHHBIN PE3yJIbTaT.

ConepxxarenbHO-MeTOANYECKAsT JIMHUS «YKCna W BBIUMCICHUSD 3aBEPIIACT
dbopMHpoBaHUE HABBHIKOB MCMOJIB30BAHUS JACHCTBUTENBHBIX YHCE, KOTOPOE OBLIO
HAyaTO B OCHOBHOM IkoJie. B crapiieil mikose ocoboe BHUMAHHE YACHISIETCS
(GOpPMUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIOUAKOIIUX B CeOs
UCIIOJIb30BAaHUE PaA3IUYHBIX (OPM 3alUCH JIEUCTBUTEITHLHOTO YHCIIA, YMCHHE
PALIMOHATBHO BBIMOJHATh JCUCTBUSL C HUMH, J€1aTh HPUKUIKY, OILCHUBATH
pesyabTar. OOydJaroniuecss MOJy4YaloT HaBBIKM MPHUOTMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUSI JIEUCTBUU C YMCIIaMM, 3alMCaHHBIMU B CTaHAapTHON ¢opwme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEANTU3YETCA HA IMPOTSHKEHUU BCETO
oOydyeHusT B CTaplieil IIKOJE, MOCKOJbKY B KaXKIOM pasiene MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3anad. OOydaromuecs OBIaJEBaOT
pa3IMYHBIMM METOJAMU PELICHUS UEbIX, PAalHOHAIBHBIX, WUPPAUUOHAIbHBIX,
MOKa3aTeNbHbIX, JIOTApUPMUYECKUX UM  TPUTOHOMETPUUYECKUX  YypaBHEHUH,
HEPABEHCTB U UX CUCTEM. llonydeHHbIE yMEHUS UCTIOJIB3YIOTCS TIPU UCCIIEIOBAHUN
GyHKIMI C TOMOIIBIO TTPOU3BOJIHOM, PEIICHUHM MPUKIAJAHBIX 3a7a4 U 3ajlady Ha
HaxOXJEHUE HauOONbIIMX MW HAUMEHbIIUX 3HadyeHU GyHknuu. JlanHas
colepaTesbHasl JIMHUS BKJIIOYaeT B ce0s Takke (HOpMUpPOBAHUE YMEHUM
BBITIOJIHATH Pacy€Thl 1Mo (opmysiaM, NpeoOpa3oBaHUs IEIBbIX, PaAUOHATBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUWM, a TaKXKE BBIPAKECHU,



COJIepKalllUX CTENeHu M JiorapudMmbl. braromaps u3ydeHHIO aareOpamyecKoro
Marepuansa TMPOWCXOAWT  JaJbHEHIIee  pPa3BUTHE  AITOPUTMHYECKOTO |
a0CTpaKTHOTO MBIIUICHUS ydaluxcs, (QOPMHUPYIOTCS HABBIKU JIeTyKTUBHBIX
paccyXIeHuid, pabOTBI C  CHMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. Anredpa
npemnaracT A(PGEKTHBHBIE HWHCTPYMEHTBI JUISI PEHICHUS TPAKTHYCCKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1ay, HAIJISITHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
SI3bIKA HAYKHU.

ConepkarenbHo-MeTOMUYecKass JHHHS «DyHKOUM W TpaduKm» TECHO
MEPETUIeTaeTCs ¢ APYTUMHU JIMHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIC 3a/1aET
MOCJIEI0OBATEILHOCTD U3yYCHUs MaTepuana. Nzydenne CTCTICHHOM,
MOKa3aTelbHOM, JJOrapu(pMUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUN, UX CBOWMCTB
U rpaduKOB, UCHOJIB30BaHNE (PYHKUIMNA IJIs PEIICHUs 33434 U3 JPYTHX y4eOHBIX
PEJAMETOB U PEAIbHOW MU3HHU TECHO CBS3aHO KAaK C MAaTeMaTHYECKUM aHAJIH30M,
TaKk U C PCIICHHEM YpPaBHCHHWH W HepaBeHCTB. [Ipu 3TOoM Oomblioe BHUMaHUE
yaensiercss GOpMUPOBAHUIO YMEHHUs BhIpaKaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMU, MCCIIEIOBaTh MOJy4YeHHbIE (GYHKIUHU, CTPOUTh HX
rpaduku. MaTtepuan 3Toi cojiep>KaTeIbHON JTMHUM HAllEJICH Ha pa3BUTHE YMEHUM
Y HAaBBIKOB, IO3BOJISIONIMX BBIpAXaTh 3aBUCUMOCTH MEX]y BEIWYMHAMU B
paznuuHO (popme: aHaTUTHUYECKOU, rpaduyeckoil u cioBecHou. Ero msyueHue
CIIOCOOCTBYET PAa3BUTHIO  AJTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AlNK, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxxarenbHas JuHus «Hadana maremMarMueckoro aHain3a» IMO3BOJISET
CYIIIECTBEHHO PACHIUPUTH KPYT KaK MaTeMaTHUYECKUX, TaK W MPUKIAJTHBIX 3a/1ad,
JOCTYITHBIX O0YYarIMUMCS, Y KOTOPBIX IMOSBIISETCS BO3MOXKHOCTh MCCIICIOBATh U
cTpouth rpaduku (QPYHKIUN, OMNPENSNsITh WX HAWOONBIINE W HAUMEHBIIHNE
3HAYCHHUS, BBIYMCIATH IUIOMAAN (GUTYP U OOBEMBI TeN, HAXOAUTh CKOPOCTH W
YCKOpEeHHs TpolieccoB. JlaHHas cojaep)karenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOJKHOCTH TIOCTPOEHUS MATEeMAaTHYECKUX MOJeNeld pealbHBbIX CHUTYallUH,
HAXOXKJICHUS! HAWIY4ylIEro pElIeHHs] B MPUKIAAHBIX, B TOM YHUCJIE COIMAIbHO-
HSKOHOMHMYECKUX, 3a/ladyaX. 3HaKOMCTBO C OCHOBaMH MaTEeMaTHMYECKOTO aHaln3a
CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMAIBHO-IOTUYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (QOPMUPOBAHUIO YMEHHMH pacro3HaBaTh MPOSIBICHHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHKe H HcKyccTBe. OOywarommecss Y3HAIOT O
BBIIAIONINXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HayKH, U UX aBTOpax.

ConepskarenbHO-MEeTOIM4YecKas TuHUS « MHOXKEeCTBa U JIOTHKA» B OCHOBHOM
MOCBSIIIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB.  TeopeTHKO-MHOXECTBEHHbBIC
IIPEICTABICHUS TMPOHMU3BIBAIOT BECh KYPC IIKOJIBRHON MAaTEMAaTHKH W TPEIIararoT



HanOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEUHSIOMINNA BCE Pa3/Ieibl MATEMATHKU U €€
MPWIOKEHNUM, OHU CBSA3BIBAIOT Pa3Hble MAaTEMAaTUYECKUE TUCLUUIUIMHBI B €AMHOE
nenoe. 11o3ToMy BaXHO JaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTb TEOPETUKO-
MHOECTBEHHBII $3bIK COBPEMEHHOM MAaTE€MaTWKH M HCHOJb30BAaTh €ro s
BBIPAYKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa um Havalla MaTeMaTHYECKOTO aHalW3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
c(opMHUPOBaTh HABBIKU MOCTPOCHUS MOJIEJIEH pealIbHbIX CUTYallli, UCCIEIOBaHUS
ATUX MOJIENEN C MOMOIIBIO ammapara anredpbl U MaTeMAaTUYECKOro aHauu3a U
MHTEPIPETALNNA MOJYYEHHBIX PE3yNbTaTOB. Takue 3aaHusl BIUIETEHBI B Ka)KIbIi
U3 Pa3esioB IPOrPAMMBI, IOCKOJIbKY BECh MaTepuall Kypca IHUPOKO UCIOJIb3YETCs
JUIsL pelleHns MpUKIaaHbIX 3aj1ad. [Ipu pemeHun peanbHbIX MPAKTUYECKUX 3ajad
y4aluecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHHUE HAXOJWUTh 3aKOHOMEPHOCTH,
abcTparupoBaThbCsl, HUCIHOJIb30BaTh AHAJIOTHIO, 00001IaTh U KOHKPETH3UPOBATh
npobnemy. JlesarenbHOCT, TO (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHU3yeTCsl B IPOLECCE M3YUYEHMsI BCEX TeM Kypca «Aniredpa um Havaia
MaTEMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM TmiaHe Ha HW3y4YeHHE Kypca ajureOpbl MU Havyall MaTeMaTH4YeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Heaento B 10 knacce u 3 yaca B
Hezento B 11 kmacce, Bcero 3a Ba roga o0yuenust — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BbIYUCTICHUS

PaunonanbHble uncna. OOBIKHOBEHHBIE M JECATUYHBIE APOOU, MPOLIEHTHI,
OeCKOHEUYHBIE  Mepuoaudeckue Jpobu. Apudmerndeckue  omnepauud ¢
palMoOHATBHBIMU YHCIIaMU, TPeoOpa30BaHUs YHCIOBLIX BeIpaxkeHUH. [I[puMenenue
Ipo0el U TPOLEHTOB YISl PEIICHUs] MPUKIAAHBIX 3a/1ay U3 Pa3IUYHbBIX OTpacie
3HAHUU U PEaTbHOU KU3HU.

JlencTBUTENbHBIE 4YMCIIA. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omepanud ¢ JIEHCTBUTEIBLHBIMU dYuciaMmu. [IpulmmkEHHbIC
BBIYMCIIEHUS, IPABUIIA OKPYTJIEHUS, TPUKHUIKA U OLIEHKA PE3YyJIbTaTa BBIYUCICHUM.

Crenenb ¢ menbiM  mnokazartenem. CrangapTtHas  ¢opma  3alucH
JNEHUCTBUTENRHOTO uucia. Vcmonp3oBaHue moaxomsimieid  ¢GOpMbl  3allkch
JNEHUCTBUTENBHBIX YHUCEN [JI PELICHHUS MNPAKTUYECKUX 3a4ad M IPEJICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHu.  JleWcTBus  C
apuMeTHYECKUMH KOPHIMH HATYPAIbHOU CTEICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOrO apryMeHTa. APpKCHUHYC, apKKOCHHYC,
ApPKTAaHI'€HC YHMCJIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa u ToKAECTBEHHbIE TPE0Opa30BaHMUSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHoBHbIE
TPUTOHOMETpHUYECKUE (POPMYIIBI.

YpaBHeHHE, KOpPEHb YypaBHEHUsA. HepaBeHCTBO, pelleHME HEPABEHCTBA.
Mero1 UHTEpBaJoB.

Pemenue nensix 1 ApoOHO-pAIlMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nuppanOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pelienre TpUrOoHOMETPUYECKUX YPABHEHHUIA.

IIpruMeHeHre ypaBHEHUMN U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a7a4
U 33]1a4 U3 Pa3IMuHbIX 00JIacTel HayKU U PeasIbHOM KU3HHU.

DOyHKIUU U TPAPUKH

Oynkus, crnocoObl 3amaHus GyHkmu. ['paduk  ¢GyHknuu. Bzaumuo
oOparHbie QYHKIUU.

OO0macTh omnpeneneHus U MHOKECTBO 3HaueHUd (pyHkimu. Hymu yHkimm.
[Tpomexy Tk 3HaKOMIOCTOSTHCTBA. YETHBIE U HEUETHBIE (PYHKITUH.

CrenenHas (hyHKIMS C HATypaJbHBIM U LEJNbIM MOKazarenaeM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHS N-0il CTETICHHU.



TpuronoMmerpuueckasi OKPY>KHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKLHI YUCIOBOTO apryMeHTa.

Hauyana mateMaTH4eCKOI0 aHAJIM3a

ITocnemoBaTenbHOCTH, COCOOBI 3aJaHus II0CJIET0BATEIHLHOCTEM.
MOHOTOHHBIC MMOCIEIOBATEIIHLHOCTH.

Apudmernueckas U reoMeTpuyeckas mporpeccur. beckoHeuHo yObIBaroiast
reomerpudeckasi nporpeccus. Cymma O0€CKOHEYHO YOBIBAIOIIECH T€OMETPUYECKOM
nporpeccud. Mopmysia CIOXKHBIX MPOILEHTOB. Mcmosib30BaHWE MPOTPECCUU s
pelieHusl peaibHbIX 3aj1au MPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHOkecTBO, omnepanuu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammnapara Jjisi OINMCAHUs pPeabHBIX
MIPOIIECCOB U SBJICHUM, TIPYU PEIICHUU 337a4 U3 APYTUX yUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTRO.

11 KJIACC

Yuciia v BBIYUCTCHUS

HatypanbHble u nienble uncina. [Ipu3Haku 1eIuMOCTH LEIbIX YUCEIL.

Crenensp ¢ paMOHaIbHBIM NOKa3areneM. CBOMCTBA CTETICHMU.

Jlorapudm yucna. JlecaTnyHble U HATYpaJIbHbIE JOTapUu(PMBbI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpazoBaHue BRIpAXKEHHM, COACPKANTUX JTOTapU(MBI.

[IpeoOpa3oBaHre BBIpRXKEHUN, COAEpPXKAIIUX CTENEHH C pallOHaIbHBIM
MOKA3aTEIEM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIe YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHUM. PellleHrne npuKiIagHbIX 3a7a4 ¢ HOMOIIBIO
CHUCTEMBI JIMHEMHBIX YPABHCHUU.

CucreMbl U COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM M  HEPAaBEHCTB K  PEILICHUIO
MaTeMaTHYeCKUX 3aJad4 W 33Ja4 M3 pa3IMYHbIX Oo0NacTel HayKh M peaibHOU
KU3HH.

DOyHKUMHA U TpaduKu

Oyukuus.  [lepuoanueckne  ¢GyHkuuu. [IpomMexXyTKM  MOHOTOHHOCTH
bynkuun. MakcuMymMbl 1 MUHUMYMBI (QyHKIMU. HamOomnblilee W HauMeHbIee
3HaYeHHUE (PYHKIMU HA TIPOMEKYTKE.

Tpuronomerpudeckue QpyHKIMH, X CBOMCTBA U TpadUKH.

[lokazarenbHas u norapudmudeckas GyHKIIMU, UX CBOMCTBA U TPaUKH.



Hcnonp3oBanue rpadukoB (YHKIUN 115 pelIeHUs] YpaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (QyHKUMHA Ui HCCIEAOBAaHUS MPOLIECCOB U
3aBHUCHUMOCTEM, KOTOPBHIE BO3HUKAIOT IMPHU PEIIEHUU 33Jad U3 JPYIUX Y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HU.

Hayajia MaTeMaTH4eCKOI0 aHAJIM3A

HenpepsiBable (GyHKIMH. MeToa HHTEPBATIOB AJIs PEIIEHUS] HEPABEHCTB.

[IponsBognas ¢yHknouu. ['eomerpuyeckuit ©W  (PU3MYECKUH  CMBICI
IIPOU3BOJHOM.

[Ipou3Bogubie  dJeMEHTApHBIX  QYyHKIUHA.  DOpMyibl  HAXOXKICHUS
IPOU3BOJAHON CyMMBI, POU3BEICHUS U YACTHOTO (PYHKIIUH.

[IpuMeHeHre NMPOU3BOJHON K MCCIeNOBaHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoxnenrne HanOoapIero 1 HauMEHbIEero 3HaueHus: GyHKIIMN Ha
OTpE3KE.

[IpruMmeHeHne TpPOU3BOMHOM I HAXOXKACHUS HAWIY4IIEero pEUIeHUus B
NPUKIAIHBIX 3aja4yaxX, Uil ONPENENICHHs CKOPOCTH MpoLecca, 3alaHHOTO
dbopMmyIoii uiau rpaduKoOM.

[lepBooOpaznas. Tabnuia nepBooOpa3HbBIX.

Wurerpan, ero reoMeTpUyYecKU U (PU3WYECKUN CMBICH. Beruncnenue
uHTerpana mo gpopmyie Herorona—IJleliOHuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «MaremaTuka» JTOJDKHO 00ecreynBaTh
JIOCTUKEHUE Ha YPOBHE CpeIHET0 00111er0 00pa30oBaHus CJICIYIONUX TUYHOCTHBIX,
METanpeAMETHBIX U TPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JlugyHocTHBIE pe3yJbTaThl OCBOCHMS MPOrpaMMbl y4eOHOTro IpeaMera
«MareMaTnKa» XapakTepUu3yrTCs:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIUN 00YUaIOMIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WI€Ha POCCUHCKOro oO0miecTBa, MPEJACTaBICHUEM O
MaTeMaTUYeCKNX OCHOBAaX ()YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHHM,
MpoIenyp TpaxAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), yMEHHUEM
B3aMMOJCHCTBOBaTh C COLIMAIBHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYyHKIMSIMU ¥ HA3HAYCHUEM.

[TaTrproTHYECKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IpaxAaHCKOW UICHTUYHOCTH, YBAKECHUS K
MPOILIIOMY U HACTOSIIEMY POCCHMCKON MAaTEMATHKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUNCKUX MAaT€MaTUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K WCHOJIb30BAaHUIO ATHUX JOCTH)KEHUN B JPYTUX HayKaxX, TEXHOJIOTHSX, chepax
3KOHOMHUKH.

JlyXOBHO-HpaBCTBEHHOTO BOCITUTAHMUSL:

OCO3HaHHEM IIYXOBHBIX LHEHHOCTEN POCCUHCKOTO HapoJa;
chOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JIOCTHIKEHUN HAyKU U JAeSTeIbHOCThIO
y4EHOr0; 0CO3HAHMEM JIMYHOTO BKJIa/a B TIOCTPOCHHUE YCTOMYHUBOTO Oy IyIIETO.

DCTEeTUYECKOE BOCTIMTAHUE:!

ACTETUYECKUM OTHOUIEHMEM K MHpPY, BKJIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEN, O00BEKTOB, 3az1ad4, pELICHN, paccyXIeHUM;
BOCIIPUMMUYHMBOCTBHIO K MATEMAaTUYECKAM aClEKTaM Pa3InyHbIX BUJIOB UCKYCCTBA.

Pur3nyeCcKOe BOCIUTAHUE:

chOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTeMaTUYECKUE 3HAHUS B
HMHTEpEecax 3/I0pOBOro U 6€30MacHOro oopasza >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3I0pPOBbIO (3I0pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U

OT/IbIXa, peryisipHas busnueckas aKTUBHOCTH); busnuecKoro
COBEPIIIEHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATENbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOWS, MHTEPECOM K
pasnuuHbiM  chepaM  MPOGECCHOHATBHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ TMPUIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oyayuieit mpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIHOCOOHOCTBIO K MaTeMaTU4ecKOMy O00pa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWHW BCEH JKM3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 33]1ad MaTEMaTHIECKON HaNpaBICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO AKOJIOTHYCCKON KYJIbTYphbl, TOHMMAHHEM BIIWSHUS
COIMAIPHO-PKOHOMUYECKUX TPOIIECCOB HA COCTOSIHME MPUPOJTHON M COIMAILHOMN
Cpenbl, OCO3HAaHWEM TJIOOATBHOTO XapaKTepa JKOJOTHUECKHX  IPOOIeM;
OpUEHTAIlMel Ha TPUMEHEHUE MAaTeMaTHYeCKUX 3HAHWUW IJIs PEIICHUs 3a1ad B
00JlacTi  OKpY Kalomeld Cpebl, IUIAaHUPOBAHMS TOCTYKOB ¥ OIEHKH WX
BO3MOKHBIX MOCIIEICTBHUH TSI OKPY KAIOIIEH CPeIbl.

[{eHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM U  OOIISCTBEHHOW TMpPAaKTUKH, [MOHMMAaHHEM
MaTeMaTHYeCKOW HayKH Kak c¢epbl YeT0BEYCCKON ACATEIBHOCTH, JTaloB €€
Pa3BUTHS M 3HAYUMOCTH I PA3BUTHS I[UBUJIM3ALMM, OBJAJCHUEM S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYeCKOW KYJIbTypOH KaK CpPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO U HCCIETOBATENBCKYIO ACSATEIHHOCTD
WHUBUTYyAJIBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPaMMbl YU4€OHOTO MpeaMera
«MaremaTuka» XapaKkTepU3yITCs OBJIaJCHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsMuU, YHUBEPCATbHBIMU PE2YAAMUSHLIMU OCUCTNEUIMU.

1)  Vuueepcanomuvie  nosnaeamenwvuvlie  Oelicmsus, — o0becneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA — OKpYyCcanowe2o  mMupa,  NpUMeHeHue  J02UYEeCKUXx,
uccne008amenbCKux onepayuti, ymenui pabomams ¢ uHgopmayueti).

ba3oBble lornueckue qeuCcTBU:

e BBISBIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMATHUYECKUX
OOBEKTOB, TMOHSTHH, OTHOIICHUN MEXIy MOHATUSIMU; (POPMYITUPOBATH
ONpEAENICHUs]  TOHSATUM; YyCTaHABIMBAaTh CYIIECTBEHHBIH  MNPU3HAK
KJIacCu(PUKaMM, OCHOBAaHUS JUIsi OOOOUIEHUS W CpPaBHEHUS, KPUTEPHUH
MPOBOAMMOTO aHAJIN3a;



BOCIPUHUMATh, (GOPMYIUPOBaTh W  MPEOOpPa3OBBIBATh  CYXKACHHUS:
YTBEPJUTENbHBIE W OTPUIATENbHBIC, €IMHUYHBIC, YacCTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBISITh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTuBopeurss B (aKkTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npenjaratb  KpUTEpUU s BBIIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHIL;

JieJIaTh BBIBOJABI C MCIIOJb30BAHMEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHAYKTUBHBIX YMO3AKITIOYCHHUH, YMO3aKITFOUEHUH 10 aHAJIOTHH;
POBOJUTD CaMOCTOSITENIbHO JI0Ka3aTeNIbCTBA MaTeMaTUYECKUX
YTBEP)KIACHUH (TPSIMbIE U OT MIPOTUBHOTO), BBHICTPAaWBaTh apryMEHTAIIHIO,
MPUBOAUTH MPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CY>KICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus y4eOHOM 3amadu (CpaBHMBATh HECKOJIBKO
BapUaHTOB pEILIEHUs, BbIOMpaTh HauboIee MNOAXOMAIMN ¢ Y4YETOM
CaMOCTOSITEJIBHO BBIJIETIEHHBIX KPUTEPUEB).

bazoBrkie HCCIICA0BATCIIHLCKHUC IIGfICTBHSII

HCITOJTB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIILCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHPYIOIIME IPOTUBOPEUHE, IPOoOIeMy,
yCTaHaBIWBAaTh HWCKOMOE€ W  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apTyMEHTHUPOBATh CBOIO TO3UIIUIO, MHCHHE,

MIPOBOJIUTH CaMOCTOSTEIBHO CIUTAaHUPOBAHHBIH AKCIIEPUMEHT,
HCCIICIOBAaHNE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYEeCKOTO
o0beKTa, SBJICHHS, TPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKITY
00BbEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMMU;

CaMOCTOSITENIBHO (hOPMYTUPOBATH 0O0OIICHHSI U BBIBOJBI TIO PE3yIbTaTamM
MPOBEACHHOTO HAOJIOMICHHS, WCCICIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TPOIECCa, a TAKKE BBIJIBUTATh
MIPEATIONOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6oTa ¢ nadopmanmeii:

BBISIBISITH JI€PUIIMTHI WHPOPMAIUH, JTaHHBIX, HEOOXOIUMBIX ISl OTBETa
Ha BOTIPOC U JUTS PEIICHUS 3a1auH;

BEIOMpAaTh  WH(OpPMAIMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEACTABIICHHS,

CTPYKTYpHUpPOBaTh HHPOPMAIIUIO, MPEJICTABIATL €€ B pa3IMUHbIX (hopMmax,
WJLTIOCTPUPOBATH TpaduyuecKy;



e OIICHUBATH HaAEKHOCTh uHbOpMaIIH 1o CaMOCTOSITETLHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvlie  KoMMynukamuemvle Oelicmeus,  00Oecnedusaom

chopMupoBaHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUSUXCSL.

Oowenue:

e BOCIPUHUMATH W (OPMYIUPOBATH CYXJACHHS B COOTBETCTBUU C
YCIIOBUSIMHU U TICJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJIy pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTaT;

e B XO7Ie 00CYXICHUSI 33]]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOU TEMBI,
poOJIeMBbI, peraeMoi 3a/1auu, BHICKA3bIBAaTh MJICH, HAIICJIICHHBIC HA IMTOUCK
pEIICHUs; COTMOCTABIATh CBOM CYXIEHHS C CYXICHHUSMHU JIPYTHUX
YYaCTHUKOB JUAIOTa, OOHAPYKUBATh PA3IMUME M CXOJICTBO TIO3HIIUN; B
KOPPEKTHOH opme GopMyTUPOBaTH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMPEACTABIATH  PE3yNbTaThl  pEHICHUS  3aJadd,  DKCIIEPUMEHTA,
WCCIICIOBaHMS,  TPOCKTa;  CAaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C yUETOM 3a/1a4 MPE3CHTAIIMN U OCOOESHHOCTEH ayUTOPHH.

CoTpyAHUYECTBO:

e IMOHMMAThb ¥  WCHOOJB30BaTh  NPEUMYIIECTBA  KOMAHIHOW U
WHIUBUTy ATBHON PaOOThI MPY PEIICHUH YICOHBIX 3a7a49; MPUHUMATD 11EITh
COBMECTHOM JESTENBHOCTH, TUIAHUPOBATh OPTAHMU3AIUI0 COBMECTHOU
paboTHI, pactpeAesiTh BUABI PaOOT, JOTOBApHUBATHCS, 00CYKIaTh MPOIIECC
U pe3yibTar padoThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIIO/ICH;

e YY4acTBOBATh B IPYMIOBLIX opMax padoThl (00CykIeHMs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMB» W HHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBaTh CBOW JICUCTBHUSI C JPYTUMHU YiIE€HAMU KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOCTO BKJIaga B OOMIMH MPOMYKT MO KPUTCPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvnvie  pecynamuenuie Oelicmaus, obecneuusaiom
Gopmuposanue cCMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranuzanus:

COCTAaBIISAThH IUIaH, AJITOPUTM PEILICHUs 337]a4H, BEHIOUPATh CIIOCOO pElIeHUs ¢
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(GOpPMALIUH.

CaMOKOHTPOJIb:

e BIQJACTh HaBBbIKAMU I[IO3HABATEIbHOM pedIEKCUU KaK OCO3HAHMUS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YIHTATOB;
BIAJETh CHOCOOAMU  CaMOTPOBEPKH, CAMOKOHTPOJS Ipoliecca U
pe3yJibTaTa peleHusl MaTeMaTHueCKOM 3a/1auu;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpH PELICHHUU
3a/1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX
0OCTOSITENBCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBUE pe3yJibTaTa UEIHM U YCIOBHUSAM, OOBSICHITH
IIPUYUHBl JOCTHKECHUSA WIN HENOCTH)KEHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJIUTh OIIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOTO Kypca «Anrebpa ¥ Hauajga MaTEMaTHYECKOTO aHAIN3a
Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUsl JOIKHO OOECIEeUYMBaTh JIOCTHXKEHHUE
CJIETYIOIINX TPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOR:

10 KVIACC

Yuciia v BbIYUCTICHUS

OnepupoBarh TOHATUSAMHU: paUMOHAIBHOE M JICWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JECSITUUHAs APOOb, IPOLIEHTHI.

BeimonHATe  apudMeTHyecKHe ~— OomepauMd  C  pPAlMOHAIBHBIMH U
JNEHUCTBUTEIIbHBIMU YUCIIAMHU.

BobImonHaATe npuOAMKEHHBIE BBIYMCIICHUS, UCIIOIB3YS MpaBUIa OKPYTJICHHUS,
JenaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BIYUCICHUM.

OnepupoBarh MOHATUSMH: CTENEHb C LEJIBIM IOKAa3aTeleM; CTaHJapTHas
dopma 3amMcH JACHCTBUTENBHOTO YKCIA, KOPEHb HAaTypaJbHOW CTEINEHH;
UCTOJIb30BaTh MOAXOAAUTYI0 (POPMY 3alKCU JEHCTBUTEIbHBIX YUCET VISl PEeIICHUS
IIPAKTUYECKUX 3a/1a4 U NIPEICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMH: CUHYC, KOCUHYC U TaHI€HC IPOU3BOJIBHOTO YTJIa;
MCII0JIb30BaTh 3aMKCh IPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUIECKUE
byHKIUN.

YpaBHeHMS U HEpaBeHCTBA

OnepupoBarh NOHATUSAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHE;

BeimonHATe npeoOpa3oBaHUsT TPUTOHOMETPUYECKUX BBIPAKEHUM U peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoInonHAT npeoOpa3oBaHus LENbIX, PAlMOHATBHBIX W HPPAlMOHAIBHBIX
BBIDQXKCHUNM M pellaTb OCHOBHBIE  THUIIBI  LENbIX, pPALUOHAIBHBIX W
VUPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTUUECKUX 3a1a4
M 33]1a4 U3 pa3INuHbIX 00JIaCTel HAyKU U PeaIbHOM KU3HU.



MonenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE€ aireOpbl, COCTaBIATh
BBIPQKCHHSI, YpPaBHCHHUS, HEPABEHCTBAa 10 YCJIOBUIO 33Jadd, WCCIENIOBaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM ammapara ajareophl.

DOyHKUMU ¥ TPaPUKH

OnepupoBarh MOHATUAMU: (YHKIHMSA, CIIOCOOBI 3amaHusi (PyHKIMH, 00IacTh
OTpeNIelIeHUs] U MHOXKECTBO 3HAUY€HMM (PyHKUUHU, Tpaduk (yHKUHH, B3aUMHO
oOpatHble QYHKIUU.

OnepupoBaTh MNOHATUAMM: YETHOCTH U HEUYETHOCTb (YHKIMH, HYJIU
(GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMA TS pelieHusT ypaBHEHUH.

Crpouth M unuTaTh rpaduKu JUHEHHON (QYHKIUM, KBaAPATUYHOU (DYHKIIHH,
CTETIEHHOM ()YHKIIMH C LEJIBIM MIOKA3aTEIIEM.

Hcnonp3oBath rpaduku (QYHKIMA JUIS HCCIENOBAaHUS TPOILECCOB U
3aBUCUMOCTEN IpU pELIEHUM 3a7ad U3 APYIMX y4eOHBIX MPEAMETOB U pealbHON
KU3HU; BBIpaXaTh POpMyIaMH 3aBUCIMOCTU MEX/Ty BETUUYHMHAMHU.

Havasia MmaTeMaTH4eCKOro aHAJIM32

OnepupoBaTh NOHATUSIMH: IOCIEAOBATENbHOCTh, apudmeruyeckas u
reoMeTpuyYecKas Mporpeccu.

OnepupoBarh MNOHATHAMHU: OECKOHEYHO YyOBIBaloLlasi TeoMeTpUuecKas
porpeccusi, CcyMMa O€CKOHEYHO yOBIBAIOIIECH T€OMETPHUIECKON POTPECCHH.

3azaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOICTBA MOCIENOBATEILHOCTEH U IPOTPECCHI JUTSl PEIICHHUS
peaNbHBIX 334 MPUKIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OmnepupoBaTh MOHATHIMH: MHOXECTBO, OTIEPAIIMH HaJl MHO)KECTBAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr A ONHCAHMS
pEabHBIX MPOILIECCOB W SIBIICHWW, TMPU PEIICHWH 3a7ad W3 JPYTHX Y4eOHBIX
PEIMETOB.

OnepupoBaTb  MOHATHSAMH:  ONIpEICIICHHWE,  TEeOopeMa,  CJIEACTBHUE,
J0Ka3aTeNIbCTBO.

11 KJIACC

Yucaa 1 BbIYUCIEHUA

OnepupoBaTh TMOHATUAMH: HaTypaJibHOE, IEJI0€ YHUCI0; MCHOJIb30BaTh
MPU3HAKA JACITUMOCTH LEIbIX YUCEN, PA3JIOKEHUE YHCIIA HA MPOCThIE MHOXKUTEIN
JUTSL pEIICHUS 3a]1a4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAILHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHSAMU: JOTapu(M dmCIIa, TECATHYHBIE W HATypaJbHBIC
JorapupMsl.



YpaBHeHMS U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHU JJId MpeoOpa3oBaHMs  BBIPAXKECHMIA;
ONEpPUPOBATh NOHATUSAMU: IIOKA3aTE€IbHOE YPAaBHEHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBI TOKA3aTENbHBIX YPABHEHUN U HEPABECHCTB.

BoemonuaTe npeoOpa3zoBaHUs  BBIPAKEHUN, COAEpXKaIUX JIOTapU(PMBL;
OTIEpUPOBATH MOHATUAMHU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ THUIIBI JIOTAPU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts penieHust npocTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OneprpoBaTh MOHATHUSIMU: CUCTEMA JIMHEMHBIX YPABHEHUW U €€ pEIICHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH T PEIICHMS IPAKTHYECKUX 3a/1a4.

Haxonute peuieHust NpocTenmmx CUCTEM M COBOKYITHOCTEH palMOHAIbHBIX
YPaBHEHUH U HEPABEHCTB.

MonenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKE€ airedpbl, COCTaBIATh
BBIDAKCHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI II0 YCJIOBUIO 3aJayH,
HCCJEI0BATh NOCTPOCHHBIE MOJIENHN C UCIOJIb30BAHUEM arnapara ajiareopsbl.

DyHKUMHA U TpaduKu

OnepupoBaTh NOHATHAMM:  IEepUOAMYECKass  (PYyHKUUSA, TNPOMEKYTKU
MOHOTOHHOCTM (YHKUMH, TOYKH OHKCTpemMyMa (YHKUUHU, HauOosbliee U
HauMEHbIlIee 3HaueHUs (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX Ul
uccienoBaHus (yHKUINUH, 3aJaHHON TpadUKOM.

OmnepupoBarh MOHATUSAMHU: TpadUKU MOKA3aTENbHOU, JIOTrapupMUUECKOn u
TPUTOHOMETPHUUECKUX (YHKUUNA; N300paxaTh UX HA KOOPAMHATHOW IMIJIOCKOCTH U
WCITOJIb30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakath HA KOOPJUHATHOM TIJIOCKOCTH TpadUKH JIMHEHHBIX ypaBHEHUIN
Y WCIIOJB30BaTh UX UISl PELICHHS] CUCTEMBI JIMHEWHBIX YPABHEHUI.

Hcnonp3oBath rpaduku (QYHKIMHA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX yYeOHBIX TUCHUTLIINH.

Havana maTreMaTH4YeCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMU: HEMpepbIBHAS (QYHKIUS; MPOU3BOHAS (DYHKIINY;
UCIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI POU3BOIHON IS pEeLLICHUS
3a1ay.

HaxoauThk npon3BogHbIE IEMEHTAPHBIX (YHKIIU, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO (QYHKIIHIA.

Hcnonb30BaTh NPOU3BOJHYIO AJISI HCCIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHATH PE3YJIbTaThl UCCIIEOBAHUS K IIOCTPOCHUIO IPaUKOB.

Hcnonp30BaTh NPOU3BOAHYIO IS HAXOXKIACHUS HAWIYUIIErO PELICHUS B
IPUKIAJAHBIX, B TOM YUCIIE COUMAIBHO-3KOHOMHYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: T[E€pBOOOpa3Hasi M  MHTErpaji; IMOHHUMATh
reOMETPUYECKUI U PU3NUECKUN CMBICI UHTErpaja.



Haxomuth mepBooOpa3HbIe dJIEMEHTAPHBIX (DYHKIIMI; BBIYUCIATH HHTETPA
o popmyine Herotona—JleliOuua.

PemaTte nmpukiagHbie 3a7a4v, B TOM YHUCIE COLMAILHO-D)KOHOMHUYECKOTO U
du3nIecKoro xapakTepa, CpeCTBAMH MaTEMaTUIECKOTO aHAIH3A.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnsie | IlpakTuyeckue
n/n MporpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
M
1 IfomeCTBa P aHHOHaﬂbH;IX " 1 1 http://www.math.ru
CHCTBUTEIIbHBIX YUCEII. PainoHaIbHbIC
A t http://school.msu.ru
ypaBHEHUS U HEPABEHCTBA
) ®dyukuun u rpadpuku. CTENeHb ¢ HeIbIM 5 http://www.math.ru
[oxasarejieM http://school.msu.ru
3 ApudmeTrrnueckuit KOpeHb N—0if CTETIeHN. 18 1 http://www.math.ru
HppanunoHaibHbie ypaBHEHHUS 1 HEPABEHCTBA http://school.msu.ru
()
4 P lzygble TorroHoMe ccxie 29 1 http://www.math.ru
uroHometpun. TpUrOHOMETPUUECKU
™ ™ P P http://school.msu.ru
ypaBHEHUS
5 [Tocne10BaTENEHOCTH U IIPOTPECCUU 5 hit:/fwvw.math.
A porp http://school.msu.ru
5 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3AIUS 3 1 http://www.math.ru
3HaHUHN http://school.msu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KITACC

KouuyecTBo yacos DJIEeKTPOHHbIE
No HaumMeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
Kontpoabnsie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 I(EIZCI;ZI;ILGC pa:I/IZ)HaJILHHMrlI'I(())K:;:T:HeM. . 12 1 http://www.math.ru
K TCIIbHAsA HKIIHUA. K TCIBbHBI
yHKI http://school.msu.ru
YpaBHEHHS M HEPABCHCTBA
JI .
) e oo voamom 12 i/ math.r
P yp http://school.msu.ru
HCPaABCHCTBA
T
3 o Tomranosero 0 ) nttp:/www.math. 1
P P P http://school.msu.ru
HEpaBEHCTBA
http://www.math.ru
4 I1 I 5 24 1
pomnsBoaHas. llpumenenne npon3BoJHON http://school.msu.ru
5 MHTerDa i 6r0 e 9 http://www.math.ru
HTCTpaJlI A €TI0 IIPUMCHCHU A
p p http://school.msu.ru
http://www.math.ru
6 C i 12 1
HCTEMBL ypaBHEHHH http://school.msu.ru
7 Harvoan o 1 LeELe HHCTa 5 http://www.math.ru
T BbHBIC U JIBIC YU CJI
yp H http://school.msu.ru
8 IToBTOpeHnue, 0000IIeHNE, CHCTEMATH3AIUS 18 ) http://www.math.ru
3HAHUUI http://school.msu.ru
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0
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http://school.msu.ru/
http://www.math.ru/
http://school.msu.ru/
http://www.math.ru/
http://school.msu.ru/

YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPHAJIBI JUISI YUEHUKA

1. AnreOpa u Hayasia MateMatuueckoro ananusa. 10-11 kimaccel. B 24. Y. 1. YueOHuk s
yJammxcs 001eo0pa3oBaTeNIbHBIX yupexaeHui (0a3oBbiii ypoBeHs) /A.I.Mopakosu4.-12-¢
3., aon. —M.:Muemo3nna,2011.- 400c.

2. Anrebpa u Hadasia MaTematuueckoro ananu3za. 10-11 kmaccel. B 24. Y. 2. 3agauynuk st

ydamnmxcs 001eo0pazoBaTeIbHbIX YUpekaeH!H (0a30BbIii ypPOBEHD) /IO Pel.
A.I'.Mopnakosuua.-12-e uzz., ucrnp. u nom. —M.:Muemo3una,2011.-271c.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa u Hayasia MateMatuyeckoro ananusa. 10-11 kmaccel (6a30BbIi ypPOBEHb).
Metoaunueckoe nocobue 11t yuurens - Mopakosuy A.I'., Cemenos I1.B.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

* http://window.edu.ru/ DaexkrponHast OMOIHOTEKa YICOHUKOB U METOAMYECKHUX MaTEPHAIIOB

* http://www.math.ru Marepuansl mo matematuke B EquHo#N KoJIeKIUK AP POBBIX

00pazoBaTeNIbHBIX PECYPCOB

* http://www.bymath.ne t "'azeta «MatemaTtuka» M3narenbckoro noma «IlepBoe ceHTIOps

* http://www.uztest.ru 3amaum o reomeTprn: HHGOPMALIMOHHO-TIOUCKOBAs CUCTEMA

* http://www.problems.ru KommnbrotepHast MaTeMaTHKa B IIKOJIE

* http://school.msu.ru Martemaruka. [llkona. Byaymee. Caiit yaurens matematiku A.B.

[HleBxunua

* http://www.etudes.ru Marematudeckoe 00pa3oBaHue: MPOILIOE U HACTOSIIECE.

NHTepHeTONOIMOTEKA 110 METOIUKE MPETIOAaBAHNS MATEMATUKH

* http://www.exponenta.ru TTopran Allmath.ru — Bcst MmatemaTika B OTHOM MecCTe

* http://www.allmath.ru TIpuknamnas MaTemMaTiKa: ClIPaBOYHUK MaTeMaTHUECKUX HOpMYII,

IIPUMEPHI U 33]1a4U C PEIICHUIMHU

« http://math.rusolymp.ru 3agadyHuk 11 MOATOTOBKH K OJIMMIIMAAAM I10 MATEMATHKE



http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/

* http://tasks.ceemat.ru 3anumaresbHas MaTreMaTiHka — OJMMITHABI, UTPbI, KOHKYPCHI 10

MAaTEMATUKE 1JIAd HIKOJIBHUKOB

« http://www.math-on-line.com MareMaTHdecKre OJUMITUAIBI IS [IIKOJILHUKOB

« http://www.olimpiada.ru MatemaTHuecKue OTUMIIMAABI U OJIUMITHAIHBIE 340491



http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/
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