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MNOSACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Havajia MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs st oOydaromuxcsi 10 —11 kimaccoB pa3paboTaHa Ha
ocHOBe DeiepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENILHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHMIO, W TPATUIMH POCCHHUCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHEYHMBaeT OBIACHUE KIIOYCBBIMU
KOMIIETCHIIUSMH, COCTABIISIONIMMHU OCHOBY JJISi CAMOPAa3BUTHs M HETPEPHIBHOTO
00pa30BaHus, IIETOCTHOCTh OOIIEKYIBTYPHOTO, THYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH O0yUJAOITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajga mMaTeMaTHYECKOTO aHaM3a» SIBJSETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOrpaMMe CTapIIed IIKOJbI, MOCKOJBKY, C OJIHOU
CTOPOHBI, OH oOOecneynBaeT HHCTPYMEHTAJIbHYIO 0a3y JUIsi H3yYeHHs] BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JPYroMl CTOPOHBI, (OPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYallUXCSd Ha YpPOBHE, HEOOXOJAMMOM ISl OCBOCHUS
KypcoB HMHGOPMATHUKHU, OOIIECTBO3HAHMS, HWCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YydJalllhecs OBJIAJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopasi GOpMYIUpPYET CBOU JOCTUKEHUSI B MAaTEMAaTHYECKOH (hopme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOTO aHalu3a 3aKJIa/IbIBA€T OCHOBY IS
YCIICIIHOTO OBJAJICHUS 3aKOHaAMU (U3HKH, XUMUHU, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA SKOHOMUKM H OOIIECTBEHHOW JKHU3HHU, TO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B ToXe Bpems oBlajeHue
a0CTpaKTHBIMU W JIOTHYECKH CTPOTMMH MAaTEMaTHYECKUMHU KOHCTPYKIUSMU
pa3BHBACT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD
YTBEPKJICHUS, MCTIOIB30BaTh 0000IIEHNe U KOHKPETH3AIINI0, abCcTparupoBaHue H
aHaJIOTHI0, POPMHUPYET KPEeaTUBHOE U KPUTHUYECKOE MBIIIIeHUE. B X0/1e n3ydeHus
anreOppl W HadaJl MAaTeMAaTHUYECKOrO aHalh3a B CTapiied IIKOJIe ydJalluecs
MOJy4alOT HOBBIA ONBIT pEHIEHUS NPUKIAJHBIX 3aJlad, CaMOCTOATEIBHOIO
MIOCTPOCHHSI MAaTeMaTH4YECKUX MOJEJEH peajbHbIX CHUTYallMid W WHTEpIpETaluU
MOJIYYEHHBIX  PEIICHHWM, 3HAKOMATCA €  [pUMEpaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH B MPHUpPOJE, HAYKE M B HCKYCCTBE, C BbLAAIOLIUMHUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX ABTOPAMH.

Kypc obnmamaer 3HaYMTENBHBIM BOCIUTATEIBHBIM IMOTCHIIUAIOM, KOTOPBIHA
peanusyeTcs Kak udepe3 y4deOHBIM Marepuall, ciocoOCTBYIOIIUN (POPMHUPOBAHUIO
Hay4YHOTr0 MHUPOBO33pPEHHUsI, TaK U 4Yepe3 crneuuuky yuyeOHOH NesITeNbHOCTH,



TpeOyrouiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a ITOJIYYEHHBIN pE3yJIbTaT.

B ocHoBe MmeTonuku o0ydeHus anreOpe M HauyajgaM MaTeMaTH4eCKOro
aHaIM3a JIEKUT AeSTEIbHOCTHBIN NPUHLIUIT O0yUYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JIMHUM: «HUucna U BBIYUCIEHUY,
«Dynkuun U rpaduxu», «YpaBHEHHS M HEPaBEHCTBaY, «Hayvana
MaTeMaTH4eCcKoro aHainusa», «MHOXkecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEP/KATEIIbHO-METOAUYECKUE JIMHUM H3Yy4YalOTCSd HA NPOTSIHKEHUU JBYX JIET
oOydeHHs B CTapllel HIKOJIe, ECTECTBEHHO IOMOJHSS APYr APyra U MOCTENEHHO
HACBIIIAsiCh HOBBIMM Te€MaMW M pasjaenamu. JlaHHBII Kypc  sIBIseTCS
UHTETPaTUBHBIM, TIOCKOJbKY OOBEAMHSIET B cebe CcoJepikaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX NUCLIMIUIMH: anredpa, TPUrOHOMETpHs, MATeMAaTUYECKHUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiiuecs OBJAJIeBalOT BcE Ooliee
MIUPOKUM MaTEMaTUYECKUM aIllapaToM, Y HUX MOCIEI0BATENbHO (HOPMUPYETCS U
COBEPIICHCTBYETCA YMEHUE CTPOUTh MATEMAaTHYECKYH0 MOJENIb PpPEabHOU
CUTyallud, TPUMEHSATh 3HaHUS, IMOJy4YeHHble B Kypce «Anredpa M Hayana
MaTEMaTUYECKOTO aHajlu3a», JUJIs PelIeHUs] CaMOCTOSITENIbHO CPOPMYIUPOBAHHOMN
MaTEeMaTUYECKOM 3a/1auH, a 3aT€M HUHTEPIIPETUPOBATD ITOJyUYECHHBIN PE3YIIbTaT.

CopepxarenbHo-MeTOANMYECKas JIMHUA «Hucaa M BBIYMCIICHMS» 3aBEPIIACT
(opMupoBaHUE HABBIKOB MCIIOIb30BAHMS JAEHCTBUTENIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM Imkoje. B crapmeil mkose ocoboe BHUMaHME YAENsAETCS
(OpMUPOBAHUIO TPOYHBIX BBIYUCIUTEIbHBIX HAaBBIKOB, BKJIOYAIOUIMX B ceOs
UCMOJIb30BaHUE PANIUYHBIX (OPM 3amucu JEHCTBUTEIBHOTO 4MCIa, YMEHHE
pallOHAJIBbHO BBINOJHATh JEUCTBUSA C HHUMH, J€JIaTh IPUKHUIKY, OLICHUBATH
pe3ynapTaT. OOyyaromuecs NOJIY4YalOT HAaBBIKM MPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCJIaMH, 3allMCaHHBIMU B CTaHJIApTHOU Qopme,
UCITOJIb30BAHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YACIIOBBIX BBIPAKCHUN.

JIunnsa «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCA HA IPOTKEHUHU BCETO
oOyueHus B CTaplIeld MIKOJie, MOCKOJbKY B KaXIOM paszjesie MIporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOMIMX 3agad. OOydaromuecs OBIaJeBaIOT
pPa3IMYHBIMUA METOAAMHU PEIICHUs LENbIX, PAalMOHAIBHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUUYECKHX YPaBHEHHI,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHNs UCTIOJIB3YIOTCS IIPU UCCIIEN0OBAHUN
(YHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a1ad Ha
HaxXOXJIeHWe HaumOOJBIIMX U HAUMEHBIIMX 3HaYeHUM ¢yHkuuu. JlanHas
colep)KaTesibHas JIMHUS BKJIKOYAeT B CeOs Takke (QPOpMHUpPOBaHUE YMEHUU
BBINIOJIHATH pacy€Thl Mo (GopMmysiaMm, HOpeoOpa3oBaHUs LEJBIX, PAlMOHAJIbHBIX,
HPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAK)KE BBIPAKECHUH,



collepKallluX CTEeNeHu U Jorapudmsel. brarogaps u3ydeHHI0 anreOpandeckoro
Marepuajga MNPOUCXOAWT  JaJbHEWINEe  pa3BUTHE  AITOPUTMHYECKOTO H
a0CTPAaKTHOI'O MBIIIJIEHUS ydyauiuxcs, (OPMUPYIOTCS HaBBIKM JEAYKTHUBHBIX
paccykaeHuid, paboTbl C  CHUMBOJBHBIMM  (OpPMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEN W 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AureOpa
npeajaraetT A(PQGEeKTUBHbIE HMHCTPYMEHTHI JJisi PEIICHHs NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
A3bIKA HAYKH.

CopnepxarenbHo-Metoanveckass JuHUs «DyHKIMU u  rpaduku» TECHO
NEPEIUIETAETCS C IPYTUMU JUHUSAMH Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
NIOCJIEIOBATEIBHOCTD U3Yy4YEHUs Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeIbHOM, JIorapudMUUECKOl U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKOB, UCHOJb30BaHUE (DYHKIUN NIl pellieHus 3a1ad U3 JPYrux y4yeOHBIX
IPEAMETOB U PEANBHOMN KU3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pelIeHWEeM ypaBHEHHMH M HepaBeHCTB. [lpu sTom OojbIIOe BHUMAaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BBIpAXKaTh (HOPMYJaMU 3aBUCHMOCTU MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIEIOBAaTh MOJy4YEeHHbIE (YHKIHUU, CTPOUTH HUX
rpaduku. Matepuan 3Tol coJep)KaTelbHON JMHUK HalleJIeH Ha pPa3BUTHE YMEHMI
U HaBBIKOB, IMO3BOJISIIOIIUX BBIpaXXaTh 3aBUCMMOCTH MEXKJY BEIMYMHAMH B
paznuuHoi dopme: aHATUTHYECKOU, Tpaduieckod u ciioBecHo. Ero umsydenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AI[MH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHass nuHUA «Havama MareMaTH4yecKoro aHalin3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIAJHBIX 3a7ad4,
JOCTYITHBIX 00YYalONIMMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpOUTh Tpaduku (QYHKIUNA, ONpenensaTh HX HaWOOJbIINE W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH TUIOMIAAU (QUTYp U OOBEMBI Tell, HaXOAUTh CKOPOCTH H
yCKOpeHusi TmporeccoB. JlaHHas coaepxkaTenbHas JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEIEN pealbHbIX CHUTYallWi,
HaxO0KJICHUS HAWIYYIIETO pElICHUs B IPUKIAAHBIX, B TOM YHUCIE COLMAIBHO-
HSKOHOMMYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MAaTHYECKOI'O aHaJIU3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (POPMAIBLHO-IOTMUYECKOI0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUIH paclo3HaBaTh MPOSIBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHMKE M HcKyccTBe. OOydaronmigecss Y3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTax, IOJYyYEHHBIX B XOAEC pa3BUTUA MAaTEMAaTUKHA Kak
HayKH, U UX aBTOpax.

CopepxarenpbHO-MeTOANYECKAs TUHUSA «MHOXKECTBa U JIOTHKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTAM  TEOPUU  MHOXKECTB.  TE€OpEeTHMKO-MHOXKECTBEHHBIE
IIPEACTABICHNs MMPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTEMATHKH WM IpEJIararor



HauOosiee YHUBEPCATIbHBIN A3bIK, OOBEAUHSIONINI BCE pa3Aesibl MATEMATUKU U €€
NPWIOKEHNUM, OHU CBA3BIBAIOT PAa3HbIE MATEMAaTUYECKUE AUCUUIUIMHBI B €IUHOE
uenoe. IloaToMy BaXKHO 1aTh BO3MOKHOCTbh IIKOJBHUKY MOHUMATh TEOPETHUKO-
MHOECTBEHHBIA fA3bIK COBPEMEHHOM MAaTEMATHKH M MCIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIIEM.

B kypce «Anrebpa u Hayajia MaTeMaTHYECKOro aHaIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MaTHYECKOr0 MOJICIHUPOBAHUSA, KOTOPHIE  IPU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUS MOJIETIEH peaabHbIX CUTYyaIlui, UCCIIeIOBAHUS
TUX MOJIeNIel C MOMOIIbI0 ammapara ajareOpbl U MaTEMaTHYECKOro aHaiu3a |
UHTEPIPETALNH MOJYUYEHHBIX PE3yIbTaTOB. Takue 3aJaHus BIUICTEHbI B KaXKIbIi
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTepHajl Kypca IIUPOKO UCIIOIb3YETCs
JUI PEICHUs NPUKIAAHbIX 3a1a4d. [Ipu pemeHnn peanbHbIX NPAaKTUYECKUX 3a7ad
y4yaliuecss pa3BUBAIOT HAOIIOJATENbHOCTb, YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HUCIIOIB30BaTh AaHAJIOTHUIO, O000O0IIAaTh W KOHKPETHU3UPOBATH
npobneMy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIIATHBIX
3a/lay OpraHu3yeTcs B MpoOIlecce M3y4eHUs BceX TeM Kypca «Ainrebpa um Havana
MaTeMaTHUYECKOI0 aHaIu3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM rutaHe Ha M3ydeHHE Kypca aiareOpbl M Hadajl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 Yaca B Hemento B 10 kinacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a iBa roga o0ydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia v BbIYUCTCHUS
Pannonansubie uyncna. OOBIKHOBEHHBIE M JECATUYHBIE JIPOOHU, MPOLIEHTHI,
OeCKOHEUHbIE  MepuoAuYeckue  Apodu. ApudMeThyecKue  Omepamuu ¢
palMOHAILHBIMU YKCJIaMu, peoOpa3oBaHus YMCIOBBIX BeIpaxeHuH. [Ipumenenue
IpoOeill U MPOLEHTOB JUIsl PEHICHUs] MPUKIAAHBIX 3a/1ad U3 Pa3IMYHbIX OTpaciein
3HAHUU U pealbHOM KU3HHU.
JlelicTBUTENbHBIE 4KCla. PalnMOHanbHBIE W MPPALMOHAIBHBIE YHUCIA.
Apudmernyeckue omnepanuu ¢ JeUCTBUTEIbHBIMH 4HciaMu. [IpubmmxkéHHbie
BBIYMCIICHUS, ITPABUJIa OKPYTJICHHUS], IPUKHUJIKA U OLICHKA PE3YJIbTaTa BEIYUCICHUN.
Crenmenp ¢ menbiM  nokazateneM. CrangaptHas  ¢opMa  3amucu
nercTBUTENbHOrO yucia. Hcnonbs3oBanume monxondmeid  GopMbl  3aMUCH
JNEUCTBUTENIBHBIX YHCEN [JIsl PELUICHUS NPAKTUYECKUX 3aJad U IPeACTaBICHUS
JIAHHBIX.
Apudpmernyeckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JledicTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.
CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.
YpaBHeHUs U HEPABEHCTBA
ToxaecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHMSL.
IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUU. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.
VYpaBHEHHE, KOpEHb ypaBHEHUA. HepaBeHCTBO, pEIIEHUE HEPaBEHCTBA.
Merton MHTEPBAJIOB.
Pemenue nensix u 1poOHO-paIMOHATBHBIX YPaBHEHUN U HEPABEHCTB.
Pemenne nppanmoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.
Pemenne TpuroHoMeTpruUECKNX YpaBHEHUM.
[IpruMmeHeHne ypaBHEHN U HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaJbHOM )KU3HH.
DyHKUNH U TPaPUKH
Oynkmus, crnocoObl 3amanus  (yaknuw. [paduk ¢ysxinuu. Bzaumuo
oOpaTHbIe (DYHKIIHH.
OO6mactp ompeneneHuss ¥ MHOXECTBO 3HadeHW (QyHkruu. Hymm ysxmmn.
[TpomexyTKH 3HAKOMIOCTOSIHCTBA. YETHBIE U HEUETHBIE () YHKIIUU.
Crenennas (pyHKIUSI C HATYpaJIbHBIM U 1I€JIbIM MOKa3aTeiaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH.



TpuroHoMmeTpuueckass OKPYKHOCTb, ONPEACIEHUE TPUTOHOMETPUUECKUX
(yHKIUI YUCIIOBOTO apryMEHTa.

Havaja MmareMaTH4eCKOro aHAJIN3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJIaHUS MOCJIEJ0OBATEIbHOCTEM.
MOHOTOHHBIC MOCJICIOBATCIILHOCTH.

ApudmeTndeckas U reoMeTpuuecKasi mporpeccun. beckoneuHo yoObIBaroias
reomeTpudeckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOMN
nporpeccun. @opMysia CIHOXKHBIX NPOLEHTOB. VICMOJNIB30BaHUE HPOTPECCHUU A
pELIEHUs PealIbHBIX 3a7a4 MPUKJIIAJIHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoOk€eCTBO, omnepainuu HaJ MHOXecTBaMM. [(uarpammel Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara il ONMCAaHUus PealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 3a7a4 U3 APYTUX YUYCOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CJI€ACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia v BbIYUCTCHUS

HartypanbHbie u niensie yncna. [Ipu3Haky 1eTuMOCTH UEIbIX YUCET.

Crenens ¢ pauuoHalIbHBIM NOKa3aTesneM. CBOMCTBA CTEIECHH.

Jlorapudwm uncna. JlecssTuuHble U HaTypajbHbIE JIOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHre BEIPAKEHUIA, COACPKAIINX JOTaApUPMBI.

[IpeoOpa3oBanre BBIPAKEHUM, COAEPKAIIMX CTEMEHH C pPAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHHU. PellieHne MpUKIaIHbIX 33/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTtemMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHHI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHHI, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBIX 00JIACTeW HAyKH W peallbHOU
KU3HU.

DyHKUNH U TPAaPUKH

Oynkmus.  [lepuogmueckne  QyHkiuu. [IpomMexyTkKMm  MOHOTOHHOCTH
¢byakimu. MakcumMymbl U MUHUMYMBI GyHKIMA. Hawnbonbiiee m HauMeHbIee
3HauYeHUE (PYHKI[MU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIINU, UX CBOMCTBA U TPaPUKH.

[lokazarenbHas u orapupmMudeckas GyHKIUHU, UX CBOWCTBA U rpadUKu.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pElIEHUs YPAaBHEHUW U JIMHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT MPHU PELICHUU 3alad U3 JAPYrHMX y4eOHBIX
MPEIMETOB U PEAIbHON KU3HMU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

HenpepoiBHble GyHKIMU. MeTOI MHTEPBAJIOB JUIsl pEILIEHUsI HEPABEHCTB.

[IpousBoanass  gyukuuu. ['eomeTpuyeckuid W QU3NYECKUA  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  3neMeHTapHBIX  QyHKUUMNA.  Dopmynbl  HaxXOXKIEHUS
POU3BOJIHON CyMMBbI, TPOU3BEAECHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHue nMpou3BOAHON K HCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HauOobIlero 1 HauMEHbIIETo 3HaYeHUs] GYyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKJACHUS HAWJIY4llero pELICHUs B
OpPUKIAOHBIX 3a7adax, [Js ONpPEAENICHHs CKOPOCTH Mpolecca, 3aJaHHOIO
bopMyIoi nin rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOPa3HBIX.

WNuterpan, ero reoMerpuyeckuii W (QU3HUECKUNA CMBICI. Berancienue
uHTerpaa o ¢popmynie Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOTO mpeamera «MaTeMaTuka» JODKHO OOecreunuBaTh
JOCTH>KEHUE Ha YPOBHE CPEJIHETO 00111ero 00pa3oBaHus CIECAYIOMMNX TUYHOCTHBIX,
METaIpeJIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOrpaMMbl Yy4yeOHOTO TpeameTa
«MaTremaTuka» XxapakTepU3yOTCS:

I'paxxnaHckoe BocMTaHUeE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKA 00YyYaIOIIEeTrOoCsl KaK aKTHBHOTO
U OTBETCTBEHHOI'O YJI€HA POCCHICKOr0 OOIIeCTBA, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoleayp TrpaxaaHCKOro ooOimecTBa (BbIOOPHI, OMPOCH W TIp.), yMEHUEM
B3aUMOJICHICTBOBATh C COIMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUM C HX
GyHKIMSIMU ¥ Ha3HAYCHUEM.

[TarpuoTnyeckoe BocUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKON MIEHTUYHOCTHU, YBAKCHUS K
MPOIUIOMY M HAaCTOSIIEMY POCCUMCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHUX JOCTIDKCHHH B JIPYrUX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCTIUTAHUSA

OCO3HaHHUEM JTYXOBHBIX HEHHOCTEN POCCUICKOTrO HapoJa;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JOTHYECKOTO  IIOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYTYIIIETO.

DCTETUUECKOS BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHMEM K MHpPY, BKJIIOYas SCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, paccyXIeHUH;
BOCIIPUMMYHUBOCTBIO K MATEMaTHYECKUM aCIIEKTaM pa3InYHbIX BUJOB UCKYCCTBA.

®du3nuecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TPUMEHAThH MaTEMaTUYCCKUE 3HAHUS B
HMHTEpecax 3J0pOBOro U 6€30macHoOro odpasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/bIXA, perynsipHas busznueckas aKTUBHOCTB); (bu3nyecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-030POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BOoCIIUTaHHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHAIBHOM  JEATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud U peadu30BbIBATH COOCTBEHHBIC >KU3HEHHBIC TUIAHBL;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO WU
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HSKOJOTUYECKON KYJIbTYPhl, MOHUMAHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHUYECKUX MPOLECCOB Ha COCTOSHUE NMPHUPOJAHON M COIMAIbHON
Cpelbl, OCO3HAaHHEM TIJIO0AJIBHOIO  XapakTepa JKOJOTMYECKUX MpodJeM;
OpUEHTalueld Ha NPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUM /U1 pelleHus 3a1ad B
0o0JacTH OKpy’Karollell cpeapl, IJIAaHUPOBAHMUSI TOCTYNKOB M OLEHKH MX
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKM W  OOIIECTBEHHOW  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKh Kak cdepbl UYeIOBEHYECKOW JesSTEIbHOCTH, STAroB €€
pa3BUTHS M 3HAYUMOCTH JJIi Pa3BUTHS IUBUJIU3AIMH, OBJIAJIEHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOM KyJIbTYpOHl KaK CpeICTBOM IO3HaHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 M HCCIIENOBATEIbCKYIO ACSTEIBHOCTD
UHAUBUAYAJIBHO U B TPYIIIIE.

METAIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHUS MPOrpaMMbl Y4e€OHOTO MpeameTa
«MaremaTtuka» XapaKTEPU3YHOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHBIMU  O0CUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0eUCmBUAMU, YHUBEPCATbHLIMU Pe2YTIIMUSHBIMU OeUCEUMU.

1)  Vuueepcarvhvie  noznasamenvhvle  Oelicmsus,  0becnewusaiom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYeccos obyuarowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKpYdCaAowe2o  Mupa;,  HpuMeHeHue  J102UYecKUx,

uccne008amenbCKux onepayutl, yMmeHull pabomams ¢ uHgopmayuetr).

ba3oBble tornueckue IeNCTBHUS:

e BBIIBJISATH U XapaKTE€PU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXIy MOHITHAMH; (DOpMyIUpOBATH
ONpeNeNieHUs]  TMOHSTHH; yCTaHABIMBATh  CYIIECTBEHHbIM  MPU3HAK
KJlaccupuKauy, OCHOBAaHUS i OOOOILIEHHS] M CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYIUPOBATh M  NPEeoOpa3oOBBIBATh  CYKICHHUS:
YTBEPJIUTEIbHbIE W OTPULATENbHBIC, €AMHUYHBIE, YAaCTHbIE U OOLIUE;
YCIIOBHBIE;

BBISIBISITh ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTuBopeunss B (aKTax, NAHHBIX, HAONIOACHUSX W YTBEPKIACHUIX;
npenjaratb — KpUTEpUU s BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUYHNIL;

JienaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITENIBHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAaUBATh APryMEHTAIIHIO,
OPUBOJIUTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJBL;

BbIOMpaTh croco0 pemieHus yuyeOHOW 3aJaduu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pelIeHUs, BbHIOMpaTh Hauboee MOAXOASIIMN ¢ y4€ToM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIIBCKHC )lefICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICIOBATCIIBCKUN WHCTPYMEHT TO3HAHUS,
GopMyTUpOBaTH BOMPOCH], (UKCHUPYIOIIUE MPOTHBOpEUHE, MpodIemy,
yCTaHaBIMBaTh HMCKOMOE MW  JaHHOe, (opMHpOBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOYO TIO3HIINI0, MHECHHE;

POBOJIUTH CaMOCTOSITEIIBHO CIUTAaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIIEJIOBAHWE 110 YCTAaHOBIEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOIo
00BEeKTa, SBJICHHSA, TMPOIECCA, BBIABICHUIO 3aBHCHMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJBI IO pe3yJibTaTam
NPOBEACHHOTO HAOJIIOJICHUS, WCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJAOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIJBUTATH
MIPEIIOIOKEHUS O €T0 Pa3BUTUU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmarueii:

BBISBIIATh NeUIUTHl WHODOpPMAIUHU, NAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PEIICHU 3a]1a4H;

BbIOMpaTh  WHPOPMANMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABICHNUS;

CTPYKTYpHpPOBaTh WH(MOpPMAIHIO, TIPEACTABIATh €€ B pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH rpaduuecKi;



e OIIEHUBATH HaAEXKHOCTD uH(pOpMATTIH 10 CaMOCTOSATEILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUBHbBlE  Oelicmeus,  0becneuusaom

ChOPMUPOBAHHOCTNL COYUATLHBIX HABIKOB 00YUAIOUIUXCSL.

OO6menue:

e BOCIPUHUMATh H (QOPMYITHPOBATH CYXKIEHHUS B COOTBETCTBHH C
YCIOBUSMH M LETSIMU OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
X0y PEIICHHMS 3a]]a4i, KOMMEHTHPOBATh MOJIYYCHHBIN PE3YIIbTAT;

e B X0JI¢ OOCYXKJIEHUS 3aaBaTh BOIIPOCHI MO CYIIECTBY 00CYXTaeMOM TEMBI,
IPOOJIEMBI, pelacMou 3a/1a4uM, BEICKA3bIBATh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXJICHHS C CYXIACHUSAMHU JIPYTHX
YYAaCTHUKOB JHAJIOra, OOHAPY)XUBATh Pa3JIMuUe W CXOJICTBO ITO3UIIMH;, B
KOppeKTHOU hopme (hOopMyTHpOBaTh Pa3HOTIIACHS, CBOW BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTAaThl  pEHIeHHS  3aJauyd,  OKCIEPHUMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YYETOM 33724 MPE3eHTAIlMU U 0COOCHHOCTEN ayIUTOPHH.

CoTpynHHYECTBO:

e IIOHMMAaTh U  MHCIOJNB30BaThb  NPEUMYILECTBA  KOMaHJIHOU U

UHANBUAYaTbHON paOOThI MPU pEIIeHUH YUeOHBIX 3a]1a4; TIPUHUMATH 1IEJTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM
paboThI, pacrpeAensaTh BUAbI paboT, JOroBapUBaThCs, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 000011aTh MHEHUSI HECKOIBKUX JIFO/ICH;

e YY4aCTBOBATh B IPYIIOBHIX hopMax paboThl (00CykaeHUSA, 0OMEH MHCHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JEUCTBUS C JPYTUMU WICHaMH KOMAaHJbI;
OIICHMBATh KA4E€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSM,
c(hOpMyITHPOBAHHBIM YUYaCTHUKAMHU B3aHUMOICHCTBHSI.

3) Vuueepcanvnvie  pezynamuenvle  Oelicmsus, obecneuusaiom

Gdopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUUHOCTU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AITOPUTM PEIICHUS 33J]a4H, BEIOMPATh CIIOCO0 pEIIeHUs ¢
y49E€TOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTHPOBATH BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM WH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TMO3HABATENBHON pEQIEKCUU KaK OCO3HAHUSA
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YNIHTATOB;
BIQJIETh CTIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJSA Tpolecca U
pe3ysbTaTa penieHus MaTeEMaTHIECKON 3aa9H;



e TMPEIBUAECTb TPYAHOCTH, KOTOPBIE MOTIYT BO3HUKHYTb IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, IaHHBIX, HAWJAEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLCHMBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IPUYMHBI JTOCTMKEHUS WIM HENOCTHKEHHUS PE3YJIbTAaTOB JEATEIBHOCTH,
HaXOAUTh OUIUOKY, 1aBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIM3a»
Ha YpOBHE CpeaHEero o0uiero oOpa3oBaHUs JIOJDKHO 00ECTeunBaTh JOCTHUKEHHUE
CJIEIYIOUINX MPEMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia v BbIYUCTCHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIBHOE U JICHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI.

Beimonusate  apudmeTnyeckwe  onepanmuu ¢ pallMOHAIBHBIMU U
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUUCIEHUS, UCTIONIB3YS MpaBUiia OKPYTICHUS,
JeJIaTh PUKUJIKY U OLIEHKY Pe3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh MOHATUSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHIapTHas
dopMa 3amuMcu JACHUCTBUTENBHOTO YHCIA, KOPEHb HATypaJbHOW CTEMCHH,
MCIIOJIb30BaTh MOAXOASINYI0 (OpPMY 3aITUCH EHCTBUTEIBHBIX YMCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YTJa;
MCIIOJIb30BaTh 3aMKCh MPOU3BOJIBHOTO yria 4epe3 0OpaTHbIE TPUTOHOMETPUIECKUE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATUSMU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALIMOHAIIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUW U pellaTh
TPUTOHOMETPUUYECKHUE YPABHECHMUS.

BreimosHATh mpeoOpa3oBaHus IIENBIX, PAIMOHATBHBIX W WPPAIMOHATBHBIX
BBID&XKCHUM W  pemarb OCHOBHBIE THUINBI  LEIbIX, palUOHAJIBHBIX U
MPPalUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHSI U HEPABEHCTBA ISl PELICHUS MaTEMATUYECKUX 3a7a4
Y 33/1a4 U3 Pa3uyHbIX 00JIacTel HAYKU U PeaTbHOM )KU3HH.



MopenupoBarh pealibHble CUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUS, YpaBHEHMs, HEPABEHCTBA IO YCJIOBHIO 3aJayd, MHCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCIOIb30BAaHUEM alllapaTa ajreopsbl.

DyHKUUM U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIOCOOBI 3aaHus (PYHKIMH, 00JacTb
ONpeJeNeHUs] U MHOXKECTBO 3HauYeHWM (QyHKUMH, Tpa@uk (QYHKIUH, B3aUMHO
oOpaTHble (PYHKIIHH.

OnepupoBaTh MNOHATUAMH: YETHOCTh W HEUYETHOCTb (YHKLUMH, HYJIU
(GYHKIMHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Ucnonb3oBaThk rpaduku GyHKUMMA TSl pelIeHUs] ypaBHEHUI.

Ctpoutb M uMTaTh rpauKu JIMHEWHON (PYHKIMHU, KBAIPATUUYHON (PYHKIUH,
CTeNeHHOW (DYHKIIMU C 1IeJIbIM MOKa3aTeIeM.

Ucnonb3oBaTh rpaduku (QyHKOUHA Uil  UCCIEAOBAaHMUS TPOLECCOB U
3aBUCUMOCTEW TPH PEIICHUH 3a/lady U3 JPYTUX y4eOHBIX MPEeIMETOB U PEaibHON
’KU3HU; BBIpAXXaTh (OPMYJIaMH 3aBUCUMOCTH MEXIY BETMUYMHAMMU.

Hauyana matemaTndeckoro anaan3a

OnepupoBaTh MOHSATUSMU: IOCJIENOBATEIBHOCTh, apudmeTnueckas u
reoOMEeTpUYecKas MPOrpecCui.

OmnepupoBaTh NOHATUAMM: OECKOHEUYHO YOBIBaroIIas TreoMeTphuecKas
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOIIEH T€OMETPUYECKON POrPECCU.

3aaBaTh MOCJIEI0BATENLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnosp30BaTh CBOMCTBA MOCIEIOBATENBHOCTEW U IPOIPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

OnepupoBaTh NOHIATUSAMU: MHOXKECTBO, ONIEPALMH HAJl MHOKECTBAMHM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Julsl  ONUCAHUs
peasibHBIX IPOLECCOB M SABJIEHUM, NPU pPELIEHUH 3a7ad U3 JIPYIHX Yy4eOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATHAMM: ONpENENeHUEe,  TeopeMa, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja ¥ BoIYMCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJbHOE, II€J0€ YHCIO; MCIO0Ib30BaTh
NPU3HAKU JICIMMOCTH LEJIbIX YUCEJ, PA3JI0KEHHUE YHCJIa HA MPOCThIE MHOKUTEIU
JUJIS pEIICHUS 3a/1a4.

OnepupoBaTh MOHATHUEM: CTENIEHb C PAIIHOHAIBHBIM ITOKA3aTEJIEM.

OnepupoBaTh MOHATHUSAMU: JIorapudM dYucia, TECATUYHBIE W HaTypajbHbBIC
norapu@mel.



YpaBHeHUsA U HEPABEHCTBA

[IpuMmeHsAT, CBOMCTBAa CTENEHUM JMJid NpeoOpa3OBaHMs  BBIPAKECHUMU;
ONEPUPOBATH MOHATUSAMM: ITOKA3aTEIBHOE YpaBHEHHWE W HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BoinosiHATh  mpeoOpa3oBaHUs  BBIPAKEHMM, COAEp)KaluX JIorapuMsl;
ONEpUPOBATH NOHATUAMU: JOrapu(pMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI JOrapU(PMUYECKUX YPABHEHUI 1 HEPABEHCTB.

HaxonuTe pemennst npoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMH: CHCTEMA JIMHEWHBIX YPAaBHEHUN U €€ pEIICHHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JJIS1 PEILIEHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns mMpoCTEHIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHU U HEPABEHCTB.

MopenupoBaTh peasibHble CUTyalldd Ha s3bIKe aireOpbl, COCTaBIATH
BBIDAKCHUS, YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBl IO YCIOBHIO 3a/1ayH,
UCCJIeI0BATh TOCTPOCHHBIE MOJIENIH C UCTIOIH30BAHMEM alllapaTa ajreopsbl.

DyHKIUM U rpaduKu

OnepupoBaTh  MOHATUSIMU:  MepuoAnuYeckas  (QYHKUMS, TMPOMEXKYTKH
MOHOTOHHOCTH  (DYHKIMHM, TOYKM DOKCTpemMyMma (yHKIUH, HauOosblliee U
HauMeHbIlee 3HaYeHUs (QYHKIMA Ha TPOMEXKYTKE; HCIOIb30BaTh WX A
uccienoBanus PYHKIINH, 3aJaHHON rpapuKoOM.

OnepupoBaTh MOHATUAMH: TpadUKH TOKa3aTeNbHOH, Jorapupmudecko u
TPUTOHOMETPUYECKUX (PYHKIUH; HU300pakaTh UX Ha KOOPJIUHATHOM IJIOCKOCTH U
UCIIOJIb30BaTh ISl PELIECHUs] YPAaBHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPJAWHATHOW TUIOCKOCTHU TpadUKU JIMHEHHBIX ypaBHEHUN
Y HCIOJIB30BATh UX ISl PELICHUS CUCTEMBI JIUHEVUHBIX YPABHECHUM.

Hcnonb3oBaTh Tpaduku (QyHKIUNA JUIsi  UCCIEAOBAHUS TIPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUYEOHBIX AUCITUTUIHMH.

Hayvajia MmaTeMaTH4€CKOr0 aHAJIU3A

OnepupoBaTh MOHATHIMU: HEMIPEPBIBHAS (DYHKIHS; TPOU3BOAHAS (DYHKIIUH;
MCITIOJIb30BaTh TEOMETPUUICCKUN B (PU3UUECKHUI CMBICI TMPOU3BOIHON I PEIICHUS
3a/1ad.

Haxoauth npou3BoaHbIE JIEMEHTAPHBIX (PYHKIMNA, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTh MPOM3BOAHYIO AJISl UCCIeN0BaHMs (YHKIIMM HA MOHOTOHHOCTD
Y 3KCTPEMYMBI, IPUMEHATh PE3YyJIbTaThl HCCIEIOBAHUS K TOCTPOEHUIO I'Ppa(hHKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHHS HAWIIy4dIIErO PEUICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKHUX, 3a/1a9aXx.

OnepupoBaTh NOHATHSAMHU: [EpBOOOpa3sHasi M  MHTErpajig; I[OHHUMATh
F€OMETPUUECKUN U PUBHUECKUN CMBICI UHTETpaJa.



HaxomuTte mepBooOpa3HbIE AIEMEHTAPHBIX (DYHKIIUN; BBIUYUCIATH WHTETPA
o ¢popmyne Hotorona—JleiiOuuia.

PemaTs npukiagHbIe 3a/1a4M, B TOM YUCJIE COMMATLHO-3KOHOMHYECKOTO H
¢u3ndyecKoro xapakrepa, CpeACTBAMH MaTEMaTHUECKOTO aHAIIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

MHOK€eCcTBa palMOHAIIBHBIX U
JNEUCTBUTENLHBIX YHCcell. PamoHaabHbIe
YpaBHEHUS M HEPABEHCTBA

Oynkuuu u rpapuku. CTeneHb ¢ HeIbIM
[I0KAa3aTeIeM

Apudmernueckuil KOpeHb N—OW CTETEHH.
PpalOHANBHBIE YPABHEHUS U HEPAaBEHCTBA

DopmyJIbl
TpuroHomerpuu. T puroHoMmeTpuyeckue
ypaBHEHUS

[TocnenoBaTenbHOCTH U MPOTPECCUU

[TosTOpEnue, 0000mEnHNE, CHCTEMATH3ALUS
3HAHHUM

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoaunuecTBo 4acoB

Bcero

14

18

22

68

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE

(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

myschool.edu.ru

myschool.edu.ru

myschool.edu.ru

myschool.edu.ru
myschool.edu.ru

myschool.edu.ru



~N o o b~

11 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO HACOB I1O ITIPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

CreneHb ¢ parmoHaIBHBIM MTOKA3aTeIIeM.
[TokazarenwsHas ¢pynkius. [lokazaTenbHbie
ypaBHEHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKIUS.
Jlorapudmudeckue ypaBHEHUS U
HEpaBEeHCTBa

Tpuronomerpruyeckue QyHKIHUU U UX
rpaduku. TpuroHomerpuyeckre
HEpaBEeHCTBa

[IpousBonas. [IpumeHneHre npou3BoAHOM
WuTerpan u ero npuMeHeHus

CucreMbl ypaBHEHUI

HarypainbHble u nensie yucna

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUN

KoaunuecTBo yacoB

Bcero

12

12

24

12

18

102

KonTtpoJbHbie
padoTbI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

myschool.edu.ru

myschool.edu.ru

myschool.edu.ru

myschool.edu.ru
myschool.edu.ru
myschool.edu.ru
myschool.edu.ru

myschool.edu.ru



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* MaTtematuka: anrebpa v Hauajga MaTEeMaTHYECKOTO aHalli3a, TeOMETPHS.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 knaccsl/ Anumos 111 A.,
Konsarun F0.M., TkaueBa M.B. u apyrue, AKIImoHepHO€E 00IIECTBO
«3narenscrBo «IIpocBemienue»

KO.M. Konsirun u np. AnreOpa 1 Hadaja MaTeMaTHYeCKOro aHallu3a

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www/edu/ru



http://www/edu/ru
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