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MNOSACHUTEJIbBHASA 3AIIUCKA

PaGouas mporpamma yuebHOro Kypca «Anrebpa U Hadajga MaTeMaTHUYE€CKOro
aHanm3a» 0azoBoro ypoBHs s oOydaroruxcs 10 —11 xmaccoB pa3paborana Ha
ocHOBe DenepalbHOTO TOCYIAPCTBEHHOT'0 00pa30BaTEIBHOTO CTaHAapTa CPEAHETO
obmiero oOpa3oBaHus, C YyYETOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABIAEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAIUIIUNA POCCUKUCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl OOECIIEUMBAET OBJAJCHHE KIIOUYEBBIMU
KOMITETEHITUSMH, COCTABJISIONIMMH OCHOBY JUISI CAaMOPAa3BUTHSA U HEMPEPBIBHOTO
00pa3oBaHMsI, IETOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O00YyUaIOIIHUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadajga MaTeMaTHYECKOI'O0 aHAJINU3a» SIBISIETCS OJHUM M3
HauOoJee 3HAYMMBIX B MpPOrpaMMe CTapliedl IIKOJIbI, MOCKOJIbKY, C OJHOHN
CTOPOHBI, OH OOECIEYMBAET HWHCTPYMEHTAIbHYIO 0a3y JUisi HM3Yy4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroill CTOPOHBI, (POPMUPYET JOTrMYECKOE U
abCTpakTHOE MBILIUICHUE YyYallUuXCsi Ha YpOBHE, HEOOXOIWMOM JUISi OCBOCHHS
KypcOoB HMH(pOPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalllMecs OBJIaJIEBAIOT YHHMBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HAyKH, KoTopasi (GOpMyIUpyeT CBOU JOCTUKEHUSI B MaTeMaTU4ecKon hopme.

Kypc anreOpel u Hayasm MaTeMaTHYecKOro aHaJIM3a 3aKJIaJbIBa€T OCHOBY AJIS
YCHEIIHOI'O0 OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMHUH, OHOJIOIMH, TMOHUMaHUS
OCHOBHBIX TEHJICHIUA HSKOHOMUKM U OOIIECTBEHHOW JKU3HU, IMO3BOJISET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX IHM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XW3HH. B TOXe Bpems OBIaJieHUE
a0CTpaKTHBIMM UM JIOTMYECKHM CTPOTMMHM MAaTEMATHYECKUMHU KOHCTPYKIUSAMU
pa3BUBAaET YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTbH HCTHHHOCTH
YTBEPKJEHUS, UCIIONIB30BaTh 0000IIEHNE U KOHKPETU3AlMIo, aOCTparupoBaHue U
aHaJIOTHi0, OPMUPYET KPEAaTUBHOE M KPUTHUECKOE MbIIUICHHE. B x01e n3ydeHus
anreOpbl M Havajl MaTEMaTHYECKOro aHajiu3a B CTapllied IIKoJe Yy4Jalluecs
MOJy4alOT HOBBIA ONBIT pEHICHUS MPUKIAAHBIX 3aJlay, CaMOCTOSTEIbHOrO
MOCTPOCHUSI MAaTEMaTHUYECKUX MOJIENEe peajbHBIX CUTYallMi W HUHTEpIpeTaIiu
NOJYYEHHBIX  PEIICHHM, 3HAKOMATCS C  OpUMEPaMH  MaTEMaTUYECKUX
3aKOHOMEpPHOCTE B MpHUpOAE, HAyKe K B HCKYCCTBE, C BBIIAIOLIUMUCS
MaTEMaTUYECKUMU OTKPBITHSIMHU U KX aBTOPAMH.

Kypc obnagaer 3HaUMTENbHBIM BOCIUTATENbHBIM IMOTEHLHUAIOM, KOTOPBIH
peanm3yeTcsl Kak 4depe3 y4eOHbBIH marepuaj, CIOCOOCTBYIONMUN (OpMUPOBAHUIO
HAyYHOTO MMPOBO33PEHHS, TaK M 4epe3 cherupuky ydyeOHOU AesTeNbHOCTH,



TpeOyroiein CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IIPOJIOIKUTENBHON
KOHLICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YIIbTAaT.

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTHYeCKOTO
aHAJIM3a JISKUT JAESATENbHOCTHBIN NPUHIIMI O0y4YEHUS.

CrpykTypa Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOrO aHAJIN3a) BKIIIOYAET
CIENYIOIINE COAEPKATEIbHO-METOIUUECKUE JUHUU: «YUucna W BBIYUCICHUA,
«Dyukuuun u rpaduku», «YpaBHeHHMS W HepaBeHCTBa», «Hauana
MAaTeMAaTU4YECKOro aHanu3a», «MHOXkecTBa UM JOrHKa». Bce OCHOBHBIE
COZIEPKATENbHO-METOANYECKUE JIMHUM HW3Y4YalOTCSd Ha MPOTSHKEHHH JABYX JIET
oOyudeHusl B CTapllueil LIKOJie, €CTECTBEHHO JOMOJHSASA APYr Apyra U MOCTENEHHO
HACBHIAsiCh HOBBIMM TeMaMu H  pazaenamu. JlaHHbIA Kypc  sBIsSIeTCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEAMHSET B ce0e COAep)KaHUE HECKOIBKUX
MaTEeMaTUYECKUX JAUCIUIUINH: anredpa, TPUrOHOMETPHUS, MaTEMAaTUYECKUI aHaIIu3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBIaJeBalOT BcE Ooiee
MIUPOKUM MaTEMaTHUYECKHUM aIlliapaToM, Y HUX MOCIEI0BATENbHO (HOPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUSA, TOJyYEeHHbIe B Kypce «Aurebpa W Hayana
MaTEMaTUYECKOTO aHau3ay, JUIsl PEIICHHUsS] CaMOCTOATENbHO CHOpMYyITUpPOBAHHOM
MaTEMAaTUYECKOM 3a/1a41, a 3aTEM MHTEPIIPETUPOBATH ITOTYyUYECHHBIA PE3YyJIbTaT.

ConepxarenbHo-MeTOANYECKass TUHUA «Hucna W BBIYMCIEHUS» 3aBEPIIACT
dbopMupOBaHUE HABBIKOB MCTOJIB30BAHMS JIEHUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IIKojie. B crapmieit mikone ocoboe BHUMaHUE YACHSCTCS
(GbOpMUPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCIIOJIb30BaHUE pPA3NUYHBIX (OpPM 3amucu JEHCTBUTEIBHOTO 4YHCJIA, YMEHUE
palMOHAJIbHO BBINOJIHATh JEWCTBUS C HUMM, JENaThb IPUKUAKY, OLIEHUBATH
pesynbrar. OOyuaromyecs TOMYyYarOT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUSI JIEUCTBUN C 4YHWCJIaMH, 3allMCaHHBIMU B CTaHOApTHOW (dopwme,
WCIIOJIb30BAHUS MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCJIOBBIX BBIPAXKECHUM.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSKEHUH BCETO
OoOy4eHHs B CTapiled IIKOoJie, TMOCKOJIBbKY B KaXJIOM pas3fene MporpaMMbI
IPEeTyCMOTPEHO pElIEHUE COOTBETCTBYIOIMX 3aaad. OOydaroniyecss OBJaJeBaloOT
pPa3IMYHBIMH METOAAMHU PELICHUS LENbIX, PAalHMOHAIBHBIX, HPPALHOHAJIbHBIX,
MOKA3aTeNbHbIX, JIOTAapUOMHUUECKUX UM  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loilydeHHbIE yMEHHS MCOJIB3YIOTCS MPHU UCCIIEIOBAHNUN
(yHKIMHA C TOMOUIBIO MPOM3BOJHOM, PEIICHUH NPHUKIAJHBIX 3ajad W 3a7ad Ha
HaXOXJAEHUE HaWOONbIIMX U HAUMEHbIIMX 3HaueHudl ¢yHkuuu. JlanHas
collepKaTeNibHash JIMHHUS BKJIIOYaeT B ceOs Takke (QOopMUpPOBaHHE YMEHUM
BBITIONTHATh Pacy€Tl Mo (opMynaMm, MpeoOpa3oBaHUsS IENBIX, PAMOHAIHHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAK)XKE BBIPAKECHUU,



coJlep KallluX cTerneHu W Jiorapudmbl. brarogaps u3zydeHuio anredpanyueckoro
MaTepualia  MPOUCXOAUT  JajbHEWIIee  pa3BUTHE  aNTOPUTMUYECKOTO |
a0CTpaKTHOTO MBIIIJICHUST y4aluxcsi, (OPMHUPYIOTCS HaBBIKU JI€TYKTUBHBIX
paccykJIeHui, paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  HPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PABEHCTB W HEpaBEHCTB. AujreOpa
npennaraer 3(OQEKTUBHbIE WHCTPYMEHTBl JJIS pPEHICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J1a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduKu» TECHO
NEPEIUIETAETCA C APYTUMU JIMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T
NIOCJIEOBATEIBHOCTD U3Y4YEHUS MaTtepuaia. N3yuenue CTEEHHO,
NOKAa3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKoB, UCIOIb30BaHUE (DYHKIMI JUIsl pelieHus 3aa4 u3 APYrux y4eOHbIX
NPEIMETOB U PEeaIbHOM KU3HU TECHO CBS3aHO KAaK C MAaTEeMAaTHUYECKUM aHAIH30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. IIpu 3TOoM OonbplIoe BHUMaHUE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyIamMu 3aBUCHUMOCTU MEXIY
pa3NMYHBIMU BEJIMYMHAMU, MCCIIEIOBAaTh TMOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3ToN coJep>KaTebHON JIMHUU HalEleH Ha pa3BUTHE YMEHUMN
Y HaBBIKOB, IMO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIUYUHAMHU B
paznuuHoM ¢dopme: aHATUTHYECKOU, Tpaduyeckod U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOT .

CopepxarenbHast nuHusa «Havyana MareMaTHyeckoro aHajin3a» MO3BOJISIET
CYILIECTBEHHO PACUIMPUTh KPYT KaK MAaTeMAaTHMYECKHX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YYalolUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCThH UCCIEIOBATh U
CTpouTh Tpaduku (YHKIUH, ONpenensITh WX HAWOONbIINE W HAUMEHBIITNE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHMsI TpoueccoB. JlaHHas cojepkarenbHas JIMHUAA OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS MAaTeMaTHUYEeCKMX MoOJIeJied peanbHbIX CHUTYalluH,
HAXOXKJICHUS] HAWJIYYILIerO PEHIEHUS B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMHMYECKHUX, 3aJadyax. 3HaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHaJIHn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-IOTHYECKOr0 U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHUW pacClO3HABaTh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHHKE M HcKyccTBe. OOyuawmniuecs Yy3HAIOT O
BBIIAIOIINXCA PE3YJIbTATaX, MOIYYEHHBIX B XOAE pa3BUTUS MaTeMaTHUKUA Kak
HAyKH, U UX aBTOpax.

ConepxaTtenbHO-MeToANYEeCKast JIUHUS «MHOXECTBA U JIOTHMKa» B OCHOBHOM
NOCBSIIIEHA  JJIEMEHTAM  TEOPUHM  MHOXECTB. [ €0pETHKO-MHOKECTBEHHbIE
NPE/ICTaBIIEHUs MTPOHU3BIBAIOT BECh KypC MIKOJIBHOW MaTEMaTHUKH W MpPeJIararoT



HanOoJiee YHUBEPCAIbHBIN S3BbIK, OOBEAUHSIONINI BCE pa3/ieiibl MaTEeMaTUKU U €&
NPWIOKEHHM, OHU CBSI3bIBAIOT pPa3Hble MAaTEMaTHUYECKUE IUCLUIUIMHBI B €IUHOE
nenoe. I[ToaToMy BaKHO JaTh BO3MOKHOCTh IIKOJBbHHKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTHKW M HCIOJIb30BaTh €ro Jyis
BBIpaKEHUSI CBOUX MBICTIEH.

B kypce «Anrebpa um Havajsa MaTeMaTUYECKOr'0 aHalM3a» MPUCYTCTBYIOT
Tak)k€ OCHOBbl ~MAaTEMaTUYECKOTO MOJACIUPOBAHUS, KOTOPbIE€ MPHU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUSI MOJIEIEN pealbHbIX CUTYaIlul, UCCIICIOBAHUS
ATUX MOjeNiel C MOMOIIbI0 amnmapara ajareOpbl U MaTeMaTHYeCKOro aHajau3a u
MHTEPIPETALUNA MOIYYEHHBIX PE3yJbTaToB. Takue 3aJaHusl BIUIETEHBbI B KaXKIIbIi
U3 pa3enoB IPOrpaMMBbl, MMOCKOJIBKY BECh MaTE€pUall Kypca MUPOKO UCTOIb3YeTCs
JUISL pelIeHUs] IPUKIAAHBIX 3a1a4. [Ipu penieHnn peaabHbIX MPAKTUUECKUX 3a/1ad
yualiuecss pa3BUBAIOT HAONIOAATENbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HMCIOJIB30BATh AHAJIOTHIO, 0000MIaTh M KOHKPETH3UPOBATH
npoOsiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIIECHUS MPUKIATHBIX
3a/1a4 OpPraHM3yeTcsl B MPOIECCE M3YUEHHs BCEX TeM Kypca «Airedpa M Hadana
MaTEMATUYECKOI0 AHAIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM rutaHe Ha W3ydyeHHE Kypca ajreOpbl M Hadajdl MaTEeMaTHYE€CKOIo
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 3 4aca B Heaento B 10 kiacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a nBa roga o0ydenust — 170 gacos.

COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BbIYMCICHUS

Pammonanpabie uyncia. OOBIKHOBEHHBIC U JECATUYHBIC JIPOOHM, TMPOIICHTHI,
OECKOHEUHbIE  MepUoAMYEcKuEe  JApoOHu. ApupMeTHUYecKHe  Olepauud C
palMOHAIbHBIMU YU CJIaMU, TPeo0pa30BaHus YUCIOBBIX BhIpaxeHul. [Ipumenenue
Ipo0eit U MPOIEHTOB JUIsl PElICHUs] MPUKIAJAHBIX 3a/lay U3 Pa3Iu4HbIX OTpacliiel
3HAHUM U PEATbHOU KU3HMU.

JlelictBuTenbHble 4Yucna. PanuoHanbHblE W HppALMOHAIIBHBIE  YHCIA.
ApudmMernyeckre orepanuu ¢ JEeUCTBUTEIbHBIMU 4YHciaMmu. [IpubnmkEHHbIe
BBIYMCIIEHUS, IIPABUJIa OKPYTJICHUS, IPUKHIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenr ¢ 1mensiM  nokazareneM. CranpaptHas ¢dopma  3amucu
JNEUCTBUTENBHOTO 4YHcia. Vcmosib3oBaHWEe MOAXOAsIIe  (QopMbl  3amucu



JNEUCTBUTENIBHBIX YUCEN JJI1 PEUICHHUS MNPAKTUYECKUX 3aJad U TPEICTaABICHUS
JAHHBIX.

ApubdmMernyecknii  KOpeHb  HaTypalbHOW  cTeneHu. JleWcTBus  c
apu(pMEeTUUYECKUMU KOPHSIMU HATYpaIbHON CTEIECHHU.

CuHyC, KOCUHYC U TaHT€HC YKMCJIOBOTO apryMmMeHTa. APKCUHYC, apKKOCHUHYC,
ApPKTAHI€HC YMCIOBOTO apryMEHTAa.

YpaBHeHHs] U HEPABEHCTBA

ToxJiecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUU. OcHOBHbBIE
TPUTOHOMETpUUYECKHE POPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, pelIeHHME HEPaBEHCTBA.
Meron nHTEPBANIOB.

Pemenue nenbix v 1poOHO-pallMOHATIBHBIX YPaBHEHUH U HEPABEHCTB.

Penienne nppaliioHaIbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHUMN.

[IprmeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U PeaIbHON KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkuusi, crnocoObl 3agaHus QyHkuuu. ['padux ¢Pynkuuu. BzaumHo
oOpaTHbIe (PYHKIIHH.

O6nactb onpeneneHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuu. Hynu dyHkimm.
[TpomexxyTku 3HaKONOCTOAHCTBA. YETHBIC N HEUETHBIC (DYHKITHH.

Crenennas (GyHKIUS ¢ HATypaJbHBIM U 1IENbIM MOKa3ateneM. EE cBolicTBa u
rpaduk. ColicTBa U rpauK KOpHsS N-Oi CTENEHHU.

TpuroHoMmerpruyeckasi OKPYKHOCTb, OIpPEAECIEHUE TPUTOHOMETPUUYECKUX
(GYHKITUN 9UCIIOBOTO apTyMEHTA.

Hauana MaTeMaTH4eCKOro aHaau3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEIOBATEIbLHOCTEH.
MOHOTOHHBIE MOCIEN0BATEIBHOCTH.

ApubdmMernyeckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroriast
reomeTrpuueckasi nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIEH TeOMETPUUECKON
nporpeccund. Popmyiia CIOXKHBIX MPOLEHTOB. VCnosib30BaHHE MNPOrPECCUU IS
pelIeHns peajbHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa.

MHoxecTBa M JIOTHKA

MHoO)k€eCTBO, omnepanuu HajJ MHOXecTBaMu. Jmarpammbl Ounepa—BeHHa.
[IpruMeHeEHE TEOPETUKO-MHOKECTBEHHOI'O amnmapara Jisi ONMCAaHUS PealbHBIX
MPOIIECCOB U SIBICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX yu4eOHBIX IPEIMETOB.

Ornpenenenue, Teopema, CleICTBUE, JOKA3aTEIbCTBO.



11 KJIACC

Yucia 1 BIYMCICHUSA

HarypanbHbie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LENIbIX YHCEIL.

CreneHb C palMoOHaJIbHBIM MOKa3zaTeraeM. CBOMCTBA CTEIICHHU.

Jlorapugm uncna. JleciTUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaXeHHH, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3oBaHre BBIpaXXEHUH, COAEpXKAIIMX CTEHNEHH C palUOHAJIbHBIM
IIOKAa3aTeNEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapupmudeckue ypaBHEHHUs] 1 HEPaBEHCTBA.

Cucrtembl TUHEHWHBIX YpaBHEHMN. PelleHne MpUKIIaIHbIX 33/1a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJady W3 Pa3judHbIX 00JacTedl HAayKH W peanlbHOU
KU3HHU.

DYyHKIUHN U TPaPUKHU

Oynkrus.  [lepuonnueckne  ¢yHknuu. [IpoMexyTkm  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl U1 MUHUMYMbl (QyHKUuW. HauOomnbliee M HauMeHbllee
3HaueHHEe (PYHKIIMHU HA IPOMEKYTKE.

Tpuronomerpuyeckue PyHKIINHN, X CBONCTBA U Tpa(UKH.

[ToxazarenbHast u gorapudmMuyeckas GyHKIUU, UX CBOWCTBA U TPAQUKH.

Wcnonb3oBanue rpagukoB QyHKIUNA 71 PEIICHUs] YPABHEHUM M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKIMNH [UIS HCCIENOBAaHUS MPOLECCOB U
3aBHUCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT NMPHU PEIICHUH 3a]ad U3 JPYTUX Y4eOHBIX
MPEIMETOB U PEATTbHOM KU3HMU.

Hayana maTteMaTH4eCKOro aHajamusa

HenpepsiBable pyHKIMU. MeTo 1 MHTEPBAIOB [l pEIICHUS HEPABEHCTB.

[IpousBognass  pyHkuuu. ['eomerpuueckuidi ©u  (U3UUECKUH  CMBICIT
IIPOU3BOJIHOM.

[IpousBoaHble  dnMeMEHTapHBIX  (QyHKIMH.  DOpMyNnbl  HAXOXKICHUS
POU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITHH.

[IpumeHeHne NMpoU3BOAHON K UCCIENOBaHUIO (DYHKIMA HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. Haxoxaenne HanOonbIero 1 HauMeHbIIero 3HayeHus: GyHKIUKA Ha
OTpE3KE.



[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKJIAJHBIX 3aJadax, Ui OIpENeNeHUs CKOPOCTH IIPOLEecca, 3aJaHHOIOo
dbopMyoii nin rpaduKoMm.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WNurerpan, ero reoMmerpuyeckuid M (Qusmueckuid cmbica. Bwiuucienue
uHTerpana no popmyne Herorona—JleliOuua.

IHJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mnpenmera «MaremaTtuka» JOJKHO 0OeCIeunBaTh
JIOCTUXKEHHE Ha YPOBHE CPEAHEro 00111ero 00pa3oBaHusi CASAYIOMNUX JIUUHOCTHBIX,
METaNpPEIMETHBIX U MIPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUSA MPOrpPaMMbl y4eOHOTO TMpeaMmeTa
«MaremaTuka» XapakTepU3YyOTCS:

I'paxxnaHckoe BocIuTaHUE:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WIE€HA POCCHUICKOTO 00IecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
mpoleayp TrpaxaaHCKOro oobimiecTBa (BBIOOPBI, OMNPOCHI U Mp.), YMEHHEM
B3aUMOJCHCTBOBaTh C COLMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

[TaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IPaKIaHCKOW UICHTUYHOCTH, YBOKCHUS K
IIPOLIIOMY Y HACTOSILEMY POCCUUCKOM MaT€MaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM LIKOJBI,
K HCHOJB30BAHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAaHUEM JTYXOBHBIX [IEHHOCTEN POCCUICKOTO HapoJ1a;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MTPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAYKU U IESATEINbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOT'0 BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, penieHui, paccy X AeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.



DU3NIECKOE BOCTIUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHATH MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 370pOBOro U 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHKE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/IbIXa, peryisipHas dusnueckas aKTUBHOCTB); bu3nuecKoro
COBEpIIICHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03/J0POBUTENBHOM
JEeSATENBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYJY, OCO3HAHHEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHONW  JESATENLHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKU3HECHHBIC ILJIAHBI;
TOTOBHOCTBIO W  CIHOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa30BaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEUICHUHU MPAKTUYECKUX 33/1a4 MAaTEMATUYECKON HANPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOpMHPOBAHHOCTBIO HKOJOTMYECKON KYJIbTYpbl, MOHWMAHHEM BIUSHUS
COIIMAIbHO-Y)KOHOMUYECKUX IPOILIECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBbHOU
Cpelbl, OCO3HaHUMEM TIJ00aJbHOTO XapakTepa BSKOJOIMYECKUX MpoOieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMaTHUYEeCKUX 3HAHUU NJid pelnieHus 3ajad B
00JJaCTH OKpY)Karomled cpepl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH HUX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

[lenHOCTH HAYYHOT O MTO3HAHUSL:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAaykKM U  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKON HAyKh KakK cQepbl YeIOBEUECKOW NEATeNbHOCTH, JTarloB €&
pa3BUTHUS W 3HAYUMOCTH JJI1 PA3BUTHUS IUBWIM3ALUH; OBJIAJCHUEM S3bIKOM
MaTeMaTUKU M MaTeMaTHYECKOW KYJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJIATH IMPOEKTHYI0 M HMCCIEAOBATEIbCKYIO AEATEIbHOCTD
WHJVBUIYAJIbHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl YYEOHOTO MpeameTa
«MaremaTtuka» XapaKTEPU3YyIOTCS OBJIQJICHHUEM YHHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusaMuU, YHUBEPCANbHbIMU Pe2YIaMUBHbIMU OeUCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenvmvle  Oeticmeus, — obecneuugarom
Gopmuposanue 6a306blX KOSHUMUBHBIX NPOYECCO8 obOyualowuxcs (oceoenue



Memoo0o8  NO3HAHUSL — OKpYxCcalowe20  Mupa,  NpuMeHeHue  J102UYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).
bazoBsie nornueckue NeMCTBUSA:

BBISIBIISITh M XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKU MATEMAaTHICCKUX
OOBEKTOB, TOHATHH, OTHOIICHWUH MEXAYy IOHATUAMH; (OPMYIUPOBATH
ONpECNICHUs]  TOHSATUM; YCTAHABIMBATH CYIIECTBEHHBI MpPU3HAK
KJaccu(uKauy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
POBOAUMOTO aHATN3a;

BOCIIPHHUMATh, (OPMYIUPOBATh H  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIATENbHBIC, €IMHUYHBIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBIIATH ~ MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBSI3H
npoTuBopeursi B (akTaxX, HaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX;
npenjiaraTh ~ KpUTEpPUM NI BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIA;

JIeNaTh BBIBOABI C HWCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHU 110 aHAJIOTUH;
MIPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (MIPSMBbIE U OT TPOTHUBHOT0), BRICTPANBATh apTyMEHTAIIHIO,
NPUBOINUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIEHUS U BBIBOJIbI;

BBIOMpATh CIOCO0 pelieHus] y4yeOHOW 3amadu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUS, BbIOUpaTh HaubOoJee NOAXOASANUMNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHER).

bazoBrie HCCICO0BATCILCKHUC I[CﬁCTBI/IHi

WCIIOJIb30BaTh BOMPOCHI KAaK HMCCIIEOBATEIHCKUNA WHCTPYMEHT MO3HAHUS,
(opMynIMpOBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOoOIEMYy,
yCTaHAaBIMBaTh HWCKOMOE MW  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UINIO0, MHEHUE;

MIPOBOJUTH CaMOCTOSITETTLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICIOBAHUE I[I0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHU4eCKOro
00BbEKTa, SBJICHUS, TMPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSMH, ITPOIECCAMMU;

CaMOCTOSATEIHHO (pOpMyTHUPOBATH 000OIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
MIPOBENEHHOTO HAOJIOCHUS, WCCIIEIOBAHMS, OICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIEHUIA;

MPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCA, a TaKKE BBIABUTATH
MIPENTOIO0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundopmarmei:



2)

BBIBIIATH JIeUIMTHl MH(DOpPMAIIMU, JTaHHBIX, HEOOXOAMMBIX IS OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a1a4H;
BBIOMpaTh  WMHGOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  TUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,
CTPYKTYpPUPOBaTh MHPOPMAITUIO, TIPEACTABIATh €€ B pa3lIndHbIX (popmax,
WUTIOCTPUPOBATH TpadUyuecKky;
OILICHUBATh HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTHHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

Yuusepcanonuvie  KomMmynuxamueHnwvle Oeticmeus,  0Oecnedusaom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKO8 00YUAIOUIUXCAL.
OO1enue:

BOCIIpUHUMAaTh U  (OPMYJIHUPOBATH CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, 'PAMOTHO BbIpa)kaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B XOJI€ 00CYKIEHUs 3a7aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIAaeMON TEMBI,
npoOJIeMBbl, pelIaeMon 3a/1auM, BbICKAa3bIBATh UJIEU, HALICJIEHHbIE HA TIOUCK
pELICHHSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JHMAJIOra, OOHapy»XUBaTh Pa3IiMuUe€ U CXOJCTBO MO3ULHUMI; B
KOPpEKTHOU popme GpopMyarpoBaTh pa3HOIIaCUs, CBOU BO3PaKEHUS;
NPENCTABIATh  pPE3yJAbTaThl  pPEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (popmat
BBICTYIIJICHUS C YUETOM 3aJ1ay MPE3EHTALMU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHMMAaTh W WCIOJNIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHANBUYyaTbHON paOOThI MPU PEIICHUH YIEOHBIX 3aa4; MPUHUMATH I1ITh
COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThI, pacnpeAensaTh BUAbI padboT, JOroBapuBaThCs, 00CYX AaTh MPOIECC
U pe3ysbTat paboThl; 0000IIaTh MHEHHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHU,
«MO3TOBbIE IITYPMbD» M UHBIE); BBINOJHITH CBOK 4YacThb paldOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJICHAMH KOMAaHJbI;
OLICHUBATh KA4E€CTBO CBOETO BKJIaJia B OOIMMN TPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuusepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cmMviCIO8bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzanus:



COCTAaBJIAThH IUIaH, AJITOPUTM PELICHHUS 3aJ]a4M, BEIOMPATh CIIOCOO PElIeHUs C
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apIr'yMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHNH C YYETOM HOBOW MH(pOpMaLUU.

CamMOKOHTPOIIB:

e BIJIQJICTh HAaBbIKAMU TO3HABATEIbHOM pe(dieKCuuM Kak OCO3HAaHHS
COBEpILAEMbIX AEHCTBUIA M MBICIMTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CHOCOOaMM  CaMONPOBEPKH, CAMOKOHTPOJNS Ipolecca U
pe3ysbTara pelieHus MaTeMaTUYeCKOl 3a1auu;

e TMpPEABUACTb TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpPH PEIICHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, TAHHBIX, HAWJEHHBIX OMIMOOK, BHIABIEHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJbTaTa LU M YCIOBUSM, OOBACHSITH
IPUYUHBI JOCTH)KEHUSI WIM HEAOCTM)KEHUS PE3YJbTAaTOB IESATEIbHOCTH,
HaXOAMTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHPEIMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTHUYECKOTO aHaJIM3a»
Ha YpPOBHE CpEIHEro o0miero o0pa3oBaHHs JODKHO 00eCHe4MBaTh JOCTH)KEHHE
CJIEIYIOLIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucia 1 BBIYMCICHUSA

OneprpoBaTh TNOHATUAMM: PAUUOHAIBHOE M JEHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS M JIECITUYIHAS TPOOb, MPOIEHTHI.

Beimonuasate  apudmeTrndyeckue — omnepanudd ¢ palUOHAIBHBIMH U
JEWCTBUTEIIbHBIMU YHCIIAMU.

BreinonHate npuOmmkEHHBIE BHIYUCIICHUS, UCTIONB3Ys MpaBWiia OKPYTJICHMUS,
JienaTh NPUKHUIKY U OLICHKY PE3YJIbTaTa BIYMCICHU.

OnepupoBaTh MOHATUSMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHJIapTHas
dopma 3amucu JACHUCTBUTEIBHOTO 4YHCIA, KOPEHb HAaTypajJbHOW CTEIECHH,
UCIIOJIb30BaTh MOAXOASILYI0 (JOPMY 3aITUCH JEHCTBUTEIBHBIX YHUCEN JUIsl PEIICHHUS
NPaKTUYECKUX 3a]1a4y U MPEACTABICHUS 1aHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJILHOTO YTJIa;
UCIIOJI30BaTh 3alUCh MPOU3BOJILHOTO yrila yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIIUY.

YpaBHeHUs U HEPABEHCTBA



OnepupoBaTh NOHATHSMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BeinonssaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW W penaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BeimonHsaTe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W HMPPALMOHAIbHBIX
BBIDAKEHU W pellaTh OCHOBHBIE THUNBI  LEIbIX, PAalHOHAIBHBIX U
UppaLMOHANbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIA PEUICHUSI MAaTeMaTHYEeCKUX 3a/1a4y
¥ 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEAIbHON KU3HHU.

MopgenupoBath peaibHbIE CHUTyalldd Ha S3bIKE€ auredpbl, COCTABIATH
BBIPAKEHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BAThH
IIOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHNUEM alapaTta ajreOphl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATHAMH: (YHKIIUS, CIOCOOBI 3aJaHus (PYHKUIUHU, 00IacTh
ONpEAENeHUs] U MHOXKECTBO 3HAUYCHUW (PYHKIMHU, TrpaduK (PYyHKUHUH, B3aUMHO
oOpaTtHbie (DYHKITUH.

OnepupoBarh NOHATUAMU: UYETHOCTb W HEUETHOCTh (YHKIUHM, HYIU
(yHKIMU, TPOMEXYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBaTh rpa@uku GyHKIMI 17151 pelIeHHUs ypaBHEHU.

Crpoutpk U 4uTaTh rpa@uKu JTUHEHHON (QYHKIMH, KBaJPATUYHON (PYHKIMH,
CTETIEHHON (PYHKIIMH C LEJIBIM MOKa3aTelIeM.

Ucnonw3oBate rpadukd QyHKIMA I KCCIEAOBAaHMUSI MPOIIECCOB U
3aBUCUMOCTEN MpPH PEIIeHUH 3aJay U3 APYruX Y4eOHBIX MPEIMETOB U pPealbHOU
KU3HU; BBIpAXaTh (pOpMynamMH 3aBUCUMOCTH MEXY BETUUMHAMU.

Havyajsa MmaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MNOHATHUAMU: TOCIEAOBATENbHOCTh, apupMeTHuecKas u
reoMeTpudecKas Mporpeccumu.

OnepupoBaTth MOHATUAMM: OECKOHEUHO YOBIBaKOLIasi TIe€oMeTpUdecKas
nporpeccusi, cymma 0eCKOHEUHO yOBIBaroIIel reOMeTpUYECKOM MPOrpecCcuu.

3anaBaTh NOCIEI0BATENLHOCTH PAa3IMYHBIMU CIIOCOOAMU.

Hcrnonp30BaTh CBOMCTBA MOCIIEI0BATENBHOCTEH U MIPOTPECCUM IS PEILICHHUS
peayIbHBIX 3a]a4 IPUKIIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMH: MHOXKECTBO, ONEpALlMU HAJl MHOKECTBAMM.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juisl  ONMCaHUs
peabHBIX NPOLECCOB U SBJICHUH, MpPU PEUICHUH 3a4ad M3 JAPYrux Y4eOHbIX
IPEIMETOB.



OnepupoBath MTOHSTUSIMMU: OIpEJIETICHNUE, Teopema, CJIEICTBHE,
JI0KA3aTeIbCTBO.

11 KJIACC

Yuciia 1 BBIYMCICHUA

OnepupoBaTh MOHATUSAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOIb30BATh
NPU3HAKKA JEJTMMOCTH LIENIBIX YUCEN, PA3JIOKEHUE YUCIA HA MPOCTHIE MHOXKUTEIN
JUISL PELLICHUS 3a/1a4.

OneprpoBaTh MOHATUEM: CTEIIEHb C PAIMOHAIBHBIM TTOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JorapudM UYHCIIA, JECSITHUYHBIE M HATypaJIbHbIE
aorapu@Mel.

YpaBHeHUS U HEPABEHCTBA

[IpumeHnsTh CBOMCTBAa CTENEHW A TpeoOpa3oBaHUs  BBIPAKECHUI;
ONEPUPOBATH MOHATUAMM: IIOKA3aTEIbHOE YPAaBHEHHE WU HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonuaTh  npeoOpa3oBaHUs  BBIPAKEHUN, COAEpXalMX JorapupMsl;
OIepUpPOBATh MOHATUSAMU: JOrapupMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBI€ TUIIBI JJOTapU(PMUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaute pemenus npocTedmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATUSAMHU: CUCTEMA JIMHEHWHBIX YPABHEHHN U €€ PEILICHUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUMN JIJIS1 PEIICHUS IPAKTUYECKHUX 3a4ad.

Haxonuts penreHuss mpoCTEUIINX CHCTEM M COBOKYITHOCTEW PalMOHAIBHBIX
YpPaBHEHUW U HEPABEHCTB.

MopnenupoBarh peajibHble CUTyalldd Ha fA3BIKE aireOpbl, COCTaBISATH
BBIPA)KEHUS, YpPAaBHEHHUS, HEPABEHCTBA M CHCTEMbl IO YCJIOBUIO 3aJlayH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJENH C HCIIOIb30BAHUEM aIllapaTa ajareopsl.

DOyHKUuM U rpaduku

OnepupoBaTh  MOHATUSAMU:  MepUoAMYecKas  (YHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH  (DYHKIIMH, TOYKH OKCTpemMyma (yHKIuu, HaubOonbiiee u
HauMEHbLIEE 3HA4YeHUs (PYHKIUMU HAa MPOMEXKYTKE; HCIONb30BaTh HX I
uccieoBaHus (PyHKIIMM, 3aJJaHHOU rpapuKOM.

OnepupoBath MOHATUAMH: TpadUKU TOKA3aTEIbHOM, Jorapudmuueckon u
TPUTOHOMETPUYECKUX (YHKIMI; N300pakaTb UX HA KOOPJUHATHOM IUIOCKOCTH U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxxath Ha KOOPJAMHATHOM TJIOCKOCTU IrpaUKH JIMHEHHBIX ypaBHEHHUI
Y UCIIOJIb30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPaBHEHUI.

Hcnonp3oBate rpaduku (QyHKUMHA Ui HCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX TUCUUILIMH.

Hayana MaTeMaTH4eCKOro aHajImu3a



OnepupoBaTh MOHATUSMH: HENPEpbIBHAS (DYHKIMS, TPOU3BOIHAS (DYHKIUU;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PUIUYECKUI CMBICT TPOU3BOIHOMN ISl PEIICHUS
3ajad.

HaxoauTs npou3BoiHbIE 3JIEMEHTAPHBIX (YHKIIMMI, BEHIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHUSI, YACTHOTO ()YHKIIUH.

Hcnonb3oBaTh MPOU3BOAHYIO JIs UCCIEA0BaHUS (DYHKIIMK HA MOHOTOHHOCTD
¥ DKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCICTOBAHUS K IIOCTPOCHUIO TPA(UKOB.

Hcnonp30BaTh MNPOW3BOAHYIO [JI HAXOXKICHUS HAWIYUIIEro PpEIICHUS B
MPUKJIAHBIX, B TOM YKCJI€ COIUATIbHO-)KOHOMHYECKUX, 3a/1a4ax.

OnepupoBaTh TMOHATHSAMHU: TEepBOOOpa3Hasi W  MHTErpall; TOHUMATH
reOMETPUYECKUN U (PU3UUECKUIN CMBICI HHTErpaa.

Haxoaute mepBooOpa3Hbie 3JI€MEHTAPHBIX (YHKIMI; BBIUUCIATH HWHTETpal
no ¢popmyiie Hetorona—JleiiGHuma.

Pemate mpukiiagHeie 3a7ayd, B TOM YHUCJE COLUUAIBHO-3KOHOMHYECKOIO U
¢u3nyeckoro xapakrepa, CpeACTBaMH MaTEMaTHYECKOT'0 aHAIM3a.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHMe pa3iesioB 4 TeM IIpakTu DyekTpoHHbIE (IU(POBHIE)
KonTposabHbie
n/n NMPOrpamMMbl Bcero yeckHne o0pa3oBaTe/ibHbIE pecypchl
padoThbI
padoThI
MHosecTBa palluOHAJIBHBIX U 13 no anrebpe 3a 10 kiacc
JeUCTBUTEIbHBIX YHcell. PalinoHabHbIC 14 1 Mopakosuu, CemenoB ®I'OC
YpaBHEHMS U HEPABEHCTBA yacTh 1, 2 ba3zoBblil ypOBEHb
Oynknuu ¥ rpadgukn. CTeneHsb C MeJIbIM /13 no anrebpe 3a 10 xnace
YHEI p ' H 6 Mopakosud, CemenoB ®T'OC
roKa3aresiem .
qacTh 1, 2 ba3oBelil ypoBEHB
ApupmeTrueckuii KOpeHb N—0i CTeTeHU /13 no axrebpe 3a 10 inace
P P ’ 18 1 Mopakosud, Cemeros @PT'OC
HppanmoHanbHble ypaBHEHUSI U HEPABEHCTBA .
yacTh 1, 2 ba3oBblil ypoBeHb
Dopmyisl 13 no anrebpe 3a 10 kiacc
TpuronomeTpuu. TpuroHomMeTpuyecKkme 22 1 Mopakosud, CemenoB ®I'OC
ypaBHEHUS yacTh 1, 2 ba3oBblil ypOBEHB
13 no anredpe 3a 10 kiace
ITocnenoBaTeIbHOCTH U IPOTPECCHU 5 Mopakosuu, CemenoB ®I'OC
yacTh 1, 2 ba3oBbIil ypOBEHb
[ToBTOpenue, o6odLIIeHNE, CHCTEMATH3A /13 no anrebpe 3a 10 wrace
BTOPEHU HUE, CHCTEMaTU3alUs
P ’ = ’ : 3 1 Mopakosud, CemenoB ®T'OC
3HaHUU .
yacThb 1, 2 ba3oBblil ypoBeHb
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




11 KVIACC

KoanuyecTBo 4acos

Ne HanmenoBanue pa3iesnoB u DJIeKTpOHHbIe (LU (POBbHIE)
Kontpoabnbie | IlpakTnyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTsI
CreneHb ¢ pallMOHAIBHBIM
1 nokaszarenem. [lokazarenbHas 12 1 0 http://school-
¢ynkuus. [TokazaTenpHbe collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
YpaBHEHHMS U HEPABEHCTBA
Jlorapudmuaeckas GyHKIms.
http://school-
2 Jlorapudpmmccicie 12 2 0 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
YpaBHEHUS U HEPABEHCTBA
Tpuronomerpuueckue
3 GyHKIMH U UX TpaQUKH. 9 1 0 http://school-
Tpuronomerpuyeckue collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
HEpPaBEHCTBA
4 IIpoussoanas. [Ipumenenue 24 1 0 http://school-
HPOU3BOHOM collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
http://school-
> Hrrerpait u ero npuMeHeH A 9 ! 0 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
. http://school-
6 CHCTeMbl ypaBHeHHH 12 1 0 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
http://school-
! Harypaneibic i uesbie wncia 6 ! 0 collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
3 [ToBTOpenue, o6o0IIeHNE, 18 1 0 http://school-
cCUCTEMaTHU3aLs 3HaAaHUN collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
OBUIEE KOJIMYECTBO YACOB 102 9 0
[1O ITTPOI'PAMME
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http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
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http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTuka: anredpa ¥ Hadajla MaTeMaTUYE€CKOr0 aHaIn3a, FTeOMEeTpHsl.
Anrebpa v Hauajla MaTeMaTudeckoro aHanusa (B 2 yactsx), 10-11 knaccel/
Yacte 1: Mopakosuu A.T'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u
npyrue; noj penakuuet Mopakosuda A.I'., OO11ecTBO ¢ OrpaHUYEHHOM

otBeTcTBeHHOCTHIO « O] MHEMO3MHA »

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA
Anrebpa u Hauana MaTeMaTHUECKOro aHaln3a. MeToquueckiue peKkoMeH1aluu.

10-11 xmaccel.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETH
HUHTEPHET

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=17



