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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa U Hauaja MaTeMaTHYECKOro
aHanmzay» 0a3zoBoro ypoBHs miig oOydarommxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DenepaibHOr0 TOCYJaPCTBEHHOTO 00pa30BaTeIbHOTO CTaH1apTa CPETHETO
oOuiero oOpa3oBaHusi, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIBSIBISAEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIIUNA POCCUUCKOTO
oOpaszoBanus. Peanmuzanusi mporpaMmbl OOECIIEUMBACT OBJAJACHUE KIHOUYEBBIMU
KOMITICTEHITUSIMH, COCTABJISIONIMMHA OCHOBY JJISI CAMOPA3BUTHS M HEMPEPBIBHOTO
o0pa3oBaHus, 1ETOCTHOCTh OOMIEKYJITYPHOTO, TUYHOCTHOTO U TI03HABATEIHHOTO
Pa3BUTHUS JTUYHOCTU 00 YyUaAIOIINXCS.

HEJIM U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa m Hauana MaTeMaTHYECKOrO aHAM3a» SIBISIETCS OJHUM U3
HamOoJiee 3HAYUMBIX B IMpOrpaMMe CTaplied IIKOJbl, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OO0ECIEYUBACT MHCTPYMEHTAJIbHYIO 0a3y Al HU3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIIJICHUE Yy4alluxcs Ha YPOBHE, HEOOXOAMMOM JJisi OCBOEHUS
KypcoB WH(GOPMAaTUKH, OOIIECTBO3HAHMS, WCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallhecs OBJa/JeBAalOT YHUBEPCAJIBHBIM S3bIKOM COBPEMEHHOM
HayKH, KOTopasi (poOpMyJIUpyeT CBOU JOCTHKEHHS B MaTeMaTu4eckon (opme.

Kypc anreOpsl 1 Hauanm MaTeMaTHYECKOTO aHaln3a 3aKJIaJbIBaeT OCHOBY JIJIS
YCIIEUTHOTO OBJIAJICHUs] 3aKOHAMU (PU3UKU, XUMUH, OHMOJOTMHM, TOHHUMaHUS
OCHOBHBIX TEHIEHIIMH OSKOHOMHKH H OOIIECTBEHHOW JKW3HU, TIO3BOJISIET
OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B IMOBCEIHEBHOM >XM3HU. B Toxke BpeMs oOBiIajecHHUE
aOCTpakTHBIMA U JIOTUYECKH CTPOTMMH MAaTEMaTHUYEeCKUMH KOHCTPYKIUSMH
pa3BUBaeT yMEHHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPXKICHUS, UCIIOJIb30BaTh 0000IICHNE M KOHKPETU3AIHIO, a0CTparupOBaHUE U
aHaJoruio, GopMupyeT KpeaTuBHOE U KPUTHYECKOE MbllieHue. B xone uzydenus
anreOppl M Hayal MaTEMaTHYeCKOro aHalu3a B CTapIIed IIKOJe Yydalluecs
MOJy4yalOT HOBBIA OMNBIT PEHICHUS TMPUKIANHBIX 33Ja4, CaMOCTOSITEIEHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIEJe peajbHBIX CUTyallMii U HMHTEpIpeTalH
MOJMyYEHHBIX  PELICHUH, 3HAKOMATCS C  TNpPUMEpaMUd  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH B TpUpOJE, HAykKe M B HCKYCCTBE, C BBLIAIOIIMMHUCS
MaTeMaTHYECKUMHU OTKPBITHSIMU U UX aBTOPAMHU.

Kypc obnamaer 3HaUMTENHHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak uepe3 ydeOHbI Marepuall, CocoOCTBYIOIUN (HOPMUPOBAHUIO
Hay4YHOIO0 MMPOBO33PEHHUs, TaK M uepe3 creuupuky ydeOHOW AedaTeabHOCTH,
TpeOyromein CaMOCTOSITETTHHOCTH, aKKypaTHOCTH, MPOAOTKUTETHHON
KOHIIEHTpAIIMX BHUMaHUs U OTBETCTBEHHOCTH 3 MOJIyYE€HHBIH pe3ybTarT.

B ocHoBe Meroauku oOyueHus anreOpe W HayajgaM MaTeMaTH4eCKOro
aHaM3a JeKUT ACSITETbHOCTHBIM MIPUHITUI 00YIEHUS.



Crpykrypa Kypca «Anredpa 1 Hauaiaa MaTeMaTU4YECKOIO aHAJIN3a» BKIIIOUAET
CIENYIOIINE CONEPKATEIBHO-METOANYECKUE JUHUN: «YHCiia W BBIYUCICHUSY,
«DyHkuuu U rpadpukmy», «YpaBHeHMs M HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHaimmsa», «MHOXKecTBa U JIOrMKa». Bce OCHOBHBIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HW3YYalOTCS Ha MPOTSKEHUM JBYX JET
oOyueHusi B cTapllueil 1IKoJie, €CTECTBEHHO JIOMOJHSSA APYr Apyra U IMOCTEIEHHO
HACBILASACh HOBBIMM TeMaMHM W pazaenamu. JlaHHbIE  Kypc  siBIsieTcs
UHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSIET B ceOe COIepXKaHUE HECKOIbKUX
MaTeMaTUYeCKUX JUCLUHUILUINH: alreOpa, TPUTOHOMETPHsI, MaTeMaTHUECKHUI aHau3,
Teopusi MHOKeCTB U 1p. [lo Mepe Toro kak ywamuecss oBlafieBaloT Bcé Oolee
MIMPOKUM MAaTeMaTHYECKUM anmnapaToM, Y HUX MOCIeA0BaTeIbHO (OPMUPYETCS U
COBEPIICHCTBYETCA YMEHME CTPOUTh MATEMATHUYECKYID MOJEIb PEATbHOU
CUTYyallud, MPUMEHITh 3HaHUsA, IOJy4YEeHHble B Kypce «Auredpa M Haydaua
MaTEMaTHYECKOT0 aHaIN3a», Ui PELICHHUs] CaMOCTOSITENbHO C(hOPMYIMPOBAHHON
MAaTeMaTUYECKOU 3a1a4M, a 3aT€M UHTEPIPETUPOBATH MTOJYYCHHBIA PE3yJIbTaT.

CopepxarenbHO-MeTOANYECKas JIMHUAA «HuCna M BBIYMCICHMSD) 3aBEpIIACT
(dopMupOBaHUE HABBIKOB HMCIIOJIb30BAHMS IEUCTBUTENIBHBIX YUCEI, KOTOPOE OBLIO
Ha4yaTO B OCHOBHOM IIKoje. B crapmeil mkoie oco00e BHHUMAHHE YIENSETCS
(OPMHUPOBAHUIO TPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKIIIOYAIOIIUX B CeOs
WCIIOJIb30BAaHUE Pa3IUYHBIX (POpPM 3amucu JIEUCTBUTEIBHOIO YHCIA, YMEHUE
pPAllMOHAJILHO BBINOJIHATH JEHCTBUS C HUMH, JelaTb IPHUKUIKY, OLICHUBATh
pesynapTar. OOydaromuecs TMOJIYy4arOT HABbIKM NPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHEHUSI JICUCTBUU C 4YHCIaMM, 3allMCaHHBIMU B CTaHAapTHOU ¢opme,
MCIIOJIb30BAHUS MaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKECHUI.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCS] HAa NPOTSIKEHHH BCETO
oOydyeHMs] B CTaplled WIKoJe, IOCKOJbKY B KaXJOM paszfene MporpaMMbl
IPEeIyCMOTPEHO PELIEHHEe COOTBETCTBYIOMIMX 3amad. OOyuaroluecss OBJa/I€BaIOT
pa3IMYHBIMU METOJAMU PEIICHUsS] UENbIX, PAllMOHAIBHBIX, HPPALMOHATIBHBIX,
[IOKa3aTeJIbHbIX, JIOTapU(PMUYECKUX U  TPUTOHOMETPUUECKHX  ypaBHEHUH,
HEPAaBEHCTB U UX cucTeM. [lonydeHHble yMEHHs HCTIOIb3YIOTCA MIPU UCCIET0BAHUH
(yHKIMI C TOMOIIBIO IMPOU3BOAHOM, PELIEHUH NPUKIAAHBIX 331a4 M 3a7ad Ha
HaxoXJeHUE HauOOJbIIMX W HAUMEHbIIMX 3HAaueHUW QyHkunu. JlaHHas
colepaTelbHas JUHHUS BKIIOYaeT B ce0s Takke (OpPMUPOBAHUE YMEHHMA
BBIIIOJIHATD pacuéThl Mo (opmynam, NpeoOpa3oBaHMs LEbIX, pPALMOHAIbHBIX,
MpPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKKE BBIPAKECHUI,
COJIEp)KAIMX CTENEeHH W Jjorapudmel. brarogaps wu3ydeHuro anreOpanveckoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEE  pa3BUTHE  ANTOPUTMHUYECKOIO U
a0CTpaKTHOrO MBIIUIEHUS YyYaluxcs, (OPMUPYIOTCS HABBIKM JI€YKTUBHBIX
paccyxneHudd, paboTl C  CHUMBOJBHBIMM  (opMamH,  HIpPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB W HEpaBEHCTB. Auredpa
npeniaraetT 3(Q(QEeKTUBHbIE HWHCTPYMEHTHI Ui pEHIeHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 33Ja4, HarJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.



ConepxarenbHo-MeToauueckass JUHUS «DyHKIMM U TpaduKu» TECHO
MEPEIIETaeTCsl C IPYTUMH JIMHUSIMU KypCa, ITOCKOJIbKY B KAKOM-TO CMBICIIE 33]1aET
[IOCJIE0BATEIILHOCTh U3Y4YCHUS Marepuaa. N3yuenue CTEIIEHHOM,
[OKa3aTeJIbHOM, JorapuMUUecKoil 1 TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOMCTB
U rpauKoB, UCHOJb30BaHUE (DYHKUMIA ISl pelieHus 3aAad U3 APYruX y4eOHBIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
TaKk U C PELICHUEM YpaBHEHUH W HepaBeHCTB. Ilpu 3ToM OosbIIOE BHUMAaHHE
yaensiercss GOpMHPOBAHUIO YMEHUSI BbIpaxaTh (OpMylamMu 3aBUCHMOCTU MEXIY
pa3NWYHBIMU BEJIMYMHAMHU, MCCIEOBATh IOJIyY€HHBIE (YHKIHMHU, CTPOUTH UX
rpadguku. MaTtepuas 3Toi cojiepKaTelbHOM JIMHUU HalleJeH Ha Pa3BUTHE YMEHHI
U HAaBBIKOB, TO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOW ¢opMe: aHaTUTHYECKO#, rpaduyeckoi u cioBecHoi. Ero m3yuenue
CHOCOOCTBYET Pa3BUTUIO AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3alluH, UCIIOIb30BAHUIO aHAJIOTHl.

CopepxatenbHas nuHus «Havama maTreMaTHdyecKoro aHaiau3a» MO3BOJISIET
CYIIECTBEHHO PACUIMPUTh KPYT KaK MaTeMaTH4YeCKHMX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYIHBIX 00YYaIOIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh HCCIIEI0BATh U
cTpouth rpaduku GYHKIUH, ONpeAeNsiTh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHUs], BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
YCKOpEHHsI TpoueccoB. JlaHHas coaepkaTeiabHas JMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHMSI MAaT€MaTHYECKUX MOJEIEH pEalbHbIX CHTYaluH,
HAXO0XJICHHUS HAWIy4lIero peleHus B NPUKIAIHBIX, B TOM YHUCJIE COLUAIBHO-
SKOHOMHUYECKHUX, 3a/Ja4yax. 3HAaKOMCTBO C OCHOBAMHM MaT€MaTHUYECKOrO aHaJn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (OPMaIbHO-TOTMUYECKOTO U KPEaTUBHOIO
MBILUICHUS, (OPMHUPOBAHMIO YMEHUW pacro3HaBaThb MPOSIBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE M UcCKyccTBe. OOydammuecs y3HAKOT O
BBIIAIOIIMXCS PE3YJIbTATaX, IMOJIYYEHHBIX B XOAE pPa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOPaX.

CopepxarenbHO-MeTOANYECKas TUHUA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTaM  TEOPUH  MHOXECTB.  Te€OpeTHKO-MHOKECTBEHHbIE
IIPEJICTABJICHUS] IIPOHU3BIBAIOT BECh KYpPC LIKOJBHOM MAaTEMaTUKH W IPEIJIararoT
HauboJsiee YHUBEpPCAIbHBIN SA3bIK, OOBEAMHSIONINNA BCE Pa3/ieibl MAaTEMaTUKU U €€
MPWIOXKEHUI, OHM CBS3BIBAIOT PAa3HbIE MATEMaTHYECKUE NHUCLMILIMHBI B €IUHOE
nenoe. [loaTtomy BakHO aTh BO3MOXHOCThH IIKOJBHHUKY IOHUMAaTb TEOPETHUKO-
MHOKECTBEHHBI SI3bIK COBPEMEHHOW MaTeMaTUKU M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hadajga MaTeMaTUYECKOrO aHalIM3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MaTEMaTHYECKOrO MOJEIMPOBAHUS, KOTOPbIE IMPHU3BAHBI
c(opMUpPOBaTh HABBIKU MTOCTPOEHUSI MOEJIEH peabHbIX CUTYallUi, UCCIIEeIOBaHMS
ATUX MOJEJIeH ¢ MOMOIIbIO ammapara aareOpbl U MaTeMaTHYECKOro aHalu3a |
UHTEPIPETAUU TOJYYEHHBIX Pe3yJbTaToB. Takue 3aJaHusl BIUIETEHbI B KaXKIbIA
U3 pa3le’oB IPOrpaMMBbl, IIOCKOJIBKY BECH MaTepuaj Kypca MHUPOKO UCIOIb3YyETCs
JUISL pelIeHUs] PUKIAAHbIX 3a1a4. [Ipy pemeHnn peanbHbIX NPAKTUYECKUX 3a1ad



yJaliuecs pa3BUBAIOT HAOJIIOATEIbHOCTh, YMEHHE HAaXOIAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HUCIOJIb30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBAThH
npobaemy. JlesTenbHOCTh M0 (OPMUPOBAHUIO HABBIKOB PEUICHUS MPUKIATHBIX
3aJ]a4 OpPraHU3YeTCsl B IpOLIECcCEe M3YyYEHUsl BCEX TeM Kypca «Anredpa v Haudasa
MaTEMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM rulaHe Ha HW3ydeHHE Kypca aiureOpbl U Hayal MaTeMaTHU4ecKOoro
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCA 2 yaca B Hezemo B 10 kimacce u 3 yaca B
Henemto B 11 kiacce, Bcero 3a aBa rosna o0yuenust — 170 yacos.



COJEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucnaa 1 BbIYHMCICHUS

PaunonanbHeie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLIEHTHI,
OECKOHEUHbIE  MEepUOAMYECKHE  JIpoOu.  ApuMeTHyecKkue  omepanuud  C
paIMOHANILHBIMU YKCIIaMH, TPE0O0pa30BaHuUs YUCIOBBIX BhIpakeHuH. [Ipumenenue
Ipo0eil U MPOLEHTOB /I PELICHUs NMPUKIAIHBIX 33]a4 W3 PAa3IMYHbIX OTpaciien
3HAHUU U PEATbHOU KU3HM.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMerrnyeckue orepanuu ¢ JASHCTBUTEIbHBIMU 4YuciaMu. [IpubnmxEHHbIe
BBIYMCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLIEHKA PE3YJIbTAaTa BEIYMCICHHM.

Cremmenp ¢ membiM  mokaszarenem. CranmaptHas  (opma  3amucH
NeiCcTBUTENbHOrO 4ucna. Mcnosib3oBaHue MOAXOAsIIer  (GopMmbl  3amucH
JNEUCTBUTENBHBIX YMCEN AJS PELICHMs INPAKTUYECKUX 3a0a4 U NPEICTaBICHUSA
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJlbHOW  cTemeHd.  JleWcTBus ¢
apuMETUUYECKUMU KOPHSIMH HaTypaJbHOM CTEMCHHU.

CHHYyC, KOCUHYC ¥ TaHI'€HC YMCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHT'€HC YUCIIOBOIO apryMEHTA.

YpaBHeHUSI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPEOOPA30BaAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUAX BBIPAKCHU . OcCHOBHBIE
TPUTOHOMETPUYECKUE (DOPMYJIBI.

YpaBHEeHHE, KOpE€Hb YypaBHEHHs. HepaBeHCTBO, pelIeHHE HEPABEHCTBA.
Meron nHTEpBANIOB.

Pemenue uenbix v IpoOHO-palliOHATIbHBIX YPAaBHEHHU U HEPABEHCTB.

Pemenne nppanrOHaabHbIX YPABHEHUN U HEPABEHCTB.

Peienre TpUroHOMETPUYECKUX YPABHEHHUI.

[IpuMeHeHne ypaBHEHH U HEPABEHCTB K PEILICHUIO MAaTEMATUYECKUX 3a1a4
Y 33]1a4 U3 Pa3IMYHbIX 00JIaCTEeN HaYKU U PEAIbHOM KU3HHU.

DYyHKIMU U TPAPUKHT

Oyukmus, crnocoObl 3amanus  GyHKuA. [paduk  Gyaknuu. B3aumHO
oOpaTtHble (PYHKIINU.

OO6unacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynmu yskmmm.
[IpoMexxyTKH 3HAKOMOCTOSHCTBA. UETHBIE U HEUETHBIE (DYHKIIMH.

CrernienHas QyHKIMS ¢ HATYypaJIbHBIM U II€NIbIM MoKa3aTeneM. E€ cBolicTBa u
rpaduk. CpoiicTBa 1 rpaduk KOpHS N-O CTENEHHU.

Tpuronomerpuyeckass OKPYXKHOCTb, OIIPEIEICHHE TPUTOHOMETPHUECKUX
(G YHKIIMNA YUCIOBOTO apryMEHTa.

Havana maTteMaTH4eCKOro aHajaus3a

ITocnenoBaTenbHOCTH, COCOOBI 3aIaHus MOCJIEIOBATEIbHOCTEN.
MOHOTOHHBIE ITOCIEA0BATEIBLHOCTH.



Apudmernueckas U reoMeTpuueckasi nporpeccuu. beckoHeuHo yObiBaromias
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETpUUYECKOM
nporpeccun. @opmyiia CIOXKHBIX MPOUEHTOB. Vcmoib30BaHUWE MNPOrPECCHU AJIS
pelIeHus peanbHbIX 3a7a4 IPUKIAIHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, onepauuud HajJ MHOxecTBamH. Jluarpammbl Jitniepa—BeHHa.
[IpuMeHeHne TEOpPETUKO-MHOKECTBEHHOI'O ammapara i OMUCAaHUS PeabHbIX
MIPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a/1a4 U3 APYTUX Y4EOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIECACTBUE, 10KA3aTEIbCTBO.

11 KIIACC

Yucsia ¥ BBIYMCTICHUA

Hatypanbheie u niensie yncna. I IpuzHaky 1eammMocTy HenblX YnuCedl.

CreneHb ¢ pallMOHANIBHBIM NTOKa3arenaeM. CBONCTBA CTEIECHH.

Jlorapudm uncna. JlecaiTuaHbIC U HATYpaTbHBIE JIOTAPU(PMBIL.

YpaBHeHus1 1 HEPaABEHCTBA

[TpeoOpazoBanue BbIpaXXKEHUH, COAEPKAIINX JTOrapu(MBbI.

[IpeoOpa3zoBaHuEe BBIPAKEHUN, COJEPIKAIIUX CTENEHU C PalMOHAIbHBIM
IIOKa3aTesIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazaTenpHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUH. PellleHne NMPUKIIAIHBIX 3a7a4 C MOMOILbIO
CUCTEMBI JIMHEHWHBIX YPABHEHUMU.

CucTeMbl U COBOKYITHOCTH PAllMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHHMH, CUCTEM U  HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3a/ady M 3aJady W3 PA3IMYHbIX OOJAcTell HayKdu M peanbHOU
KU3HHU.

DyHKIMU U TPaPUKHU

Oynkuusa. [lepuognueckue  Qynkumu. [lpomMexxyTku  MOHOTOHHOCTH
¢yukun. Makcumymbl 1 MUHUMYMBI (QyHKUnu. Hambonbliee m HamMmeHbIee
3HaYeHUE PYHKLIUU Ha IPOMEXKYTKE.

Tpuronomerpuueckue pyHKINUU, UX CBOMCTBA U TpadUKH.

[Toka3zaTenbHas u gorapupmudeckas GyHKINH, UX CBONCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB QyHKIUN N7 PEIICHUS YpaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonb3zoBanue rpapukoB (YyHKIUN i1 HCCIEIOBAHUS IPOLIECCOB U
3aBUCHMOCTEN, KOTOpbIE BO3HUKAIOT IpPU PELICHUHU 33434 U3 JPYruX y4eOHbIX
IPEAMETOB U PEATBHOM )KU3HH.

Hayana maTreMaTH4eCKOIr 0 aHAJIU3a

HenpepbiBHble pyHKIIMKU. MeTo HUHTEPBAIOB JIJIsl PELLIEHUSI HEPABEHCTB.

[IpousBonnass  ¢ynkuuu. ['eomerpuyeckuid u  (QUMYECKUI  CMBICH
IIPOU3BOJHOM.



[TpousBoaHble  3eMEHTapHbIX  QyHKUMA.  DopMylibl  HaXOXKIACHMS
MIPOU3BOJIHON CYMMBI, IPOU3BEACHUS U YACTHOT'O (DYHKIIMIA.

[IpumeHeHne mpou3BOAHON K MCCIEAOBAaHUIO (PYHKIIMA Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHue HanbombIIero 1 HauMEHbIIEro 3HaueHus: GyHKIMK Ha
OTpE3Ke.

IIpuMeneHne NpPOU3BOAHOW [UI1 HAXOXKICHMUS HAWIYYLIErO pELICHUs B
NPUKIAOHBIX 3aJadax, JUIsl OINpENETeHUsT CKOPOCTH IMpoIecca, 3aJaHHOrOo
(bopMynoi naK rpaduKoM.

[lepBooOpa3znas. Tabmuiia mepBOOOpa3HBIX.

Wuterpan, ero reomerpuueckuii u (usmveckuid cmbicia. Boluucnenue
uHTerpana no ¢popmyne Herorona—Jleitbnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOro mnpeamera «Marematukay JOHKHO 0O€cCIeuynBaTh
JTOCTH>KEHUE HAa YPOBHE CpPEHEro o01Iero oopa3oBaHus CAEAYIOUIUX JUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX PE3YJIbTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOrpaMMbl y4yeOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yrOTCS:

I'paxxnanckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO0 WIEHAa POCCHUHCKOTO OOIIeCTBAa, MPEACTaBICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHH,
OpoLeayp TpakIaHCKOro obimecTtBa (BbIOOPHI, OMPOCHI W Tp.), YMEHHEM
B3aMMOJICVICTBOBaTh C COLIMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIUAMY 1 HA3HAYCHUEM.

IlaTproTH4eCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPAXKIAHCKON UAEHTUYHOCTH, YBAKEHUS K
IIPOLIVIOMY M HACTOSIIEMY POCCUMCKON MaTEMaTUKH, LIECHHOCTHBIM OTHOLIEHHUEM K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTMKEHHH B JPYrUX HayKax, TEXHOJOTHSX, cdepax
OKOHOMMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUA:

OCO3HaHUEM JIIYXOBHBIX LIEHHOCTEN POCCHICKOTrO Hapo/a;
c(OPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMs, OSTHUYECKOIO TOBEICHMUS,
CBA3aHHOI'O C MTPAKTHYECKUM ITPUMEHEHUEM JTIOCTUKEHUN HAYKU U AEATEIbHOCTBIO
y4€HOTr0; OCO3HAHHEM JIMYHOI'O BKJIa/la B TOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO.

DCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM aCIEKTAM PA3JMYHBIX BUJOB UCKYCCTBA.

Pu3n4eCcKOe BOCIIUTAHUE:

chOPMUPOBAHHOCTHIO YMEHUS NPUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B
UHTEpEecax 370pOBOro U 6€30MacCHOro o0Opas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (3J0pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXXUM 3aHATUU U

OTIbIXa, peryJsipHas duznueckas aKTUBHOCTH); (du3nuecKoro
COBEPILIEHCTBOBAHNU, pu 3aHATHAX CIIOPTUBHO-03/10pPOBUTEIBHOU
JESITENbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYNy, OCOBHAHUEM IICHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbIM  chepam  mpodeccHOHATBHOM  JEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOD
Oyaymield mpodeccud W Ppealn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH MKU3HHM; TOTOBHOCTBIO K AKTUBHOMY
Y4aCTHIO B PELIEHUH IPAKTUYECKUX 3a7a4 MaTEMAaTUUYECKON HaAIIPaBIECHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLIMAIBHOU
cpedbl, OCO3HaHMEM IJIOOAIBHOIO  XapakTepa JKOJOTMYeCKHMX MpoOieM;
OpUEHTALIMEN HA INPUMEHEHUE MATEMATHUYECKUX 3HAHUM U1 PEIICHUs 3a1ad B
o0lacTu OKpy’Karollel cpeapl, IUJIAaHUPOBAaHMUSI MOCTYNKOB M OIEHKUM HX
BO3MOYKHBIX MOCJIEICTBUM JUIs1 OKPYXKAOIIEN CPEBI.

LleHHOCTH HAYYHOTO MTO3HAHUS:

Cc(OPMUPOBAHHOCTBIO MMPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOW MPAKTUKH, IOHUMAHUEM
MaTeMaTHYeCKOl Hayku Kak cdepbl 4YelIOBEUYECKOW eATENbHOCTH, 3TaloB e
pa3BUTUS M 3HAYUMOCTH JUIA PA3BUTHS LUBWIN3ALWN; OBJIAJCHUEM S3bIKOM
MaTE€MaTUKM W MaTeMaTHYECKOM KYJIbTYpOW KakK CpEICTBOM II03HAHMS MUDA;
TOTOBHOCTBIO OCYIIECTBJIATH ITPOEKTHYIO M HCCIIENOBATEIBCKYIO JEATEIBHOCTD
VHJIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbie pe3yabTaThl OCBOSHHUS MPOrpaMMbl Y4EOHOTO Mpeamera
«MaremaTtuka» XapaKkTEPU3YyITCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcCmeUsIMU, YHUBEPCATbHbIMU PE2YIAMUSHBIMU OCUCTNEUSMU.

1)  Vuueepcanvuvie  noznasamenvHvle — Oelicmeus,  0OecnewusarOm
Gopmuposanue 6a308bIX KOSHUMUBHBIX NpPOYECcCco8 oobyuaruuxci (0ceoeHue
Memoo0o8  NO3HAHUA — OKpYycanowe2o  mMupda,  NpUMeHeHue  J02UYECKUXx,
uccne008amenbCKux onepayuti, ymenut pabomams ¢ uHgopmayueii).

ba3oBble ji0rnuecKre 1eUCTBUS:

BBUBJISITh W XapakKTepHU30BaThb CYLIECTBEHHBIE [MPU3HAKM MaTEMATUYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHUN MEXIy MOHATHUAMH, (HOPMYITHMPOBATH
OTIpe/IeJICHHs OHATHUM; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUY,
OCHOBaHMsI 111 0000IIEHHS M CPAaBHECHHUSI, KPUTEPUH TTPOBOAMMOTO aHAIIN3A,
BOCIIPMHUMATH, (POPMYITMPOBATH U MIPEOOPA30BLIBATH CY)KICHHSI: YTBEPAUTEIHHBIC
U OTpHUIATENIbHbBIC, CAMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE;

BBIABJISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TMPOTUBOPEUUS B
dakTax, MaHHBIX, HAOJIONCHUSIX W YTBEPXKICHUSX; MpeajiaraTb KPUTEPUU MJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEU U,

JeNaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3aKIIFOUEHNN 110 aHAJIOTHH;

MPOBOJAUTH CaMOCTOSITEJIBHO JIOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUMN
(IpsiMBbIE U OT MPOTUBHOI0), BEICTPANBATh apryMEHTAIUIO, IPUBOJUTHh TPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;



BBIOMpATh CIIOCOO pelIeHus y9eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOMAIUMNA C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPUEB).

bazoBbie nccnenoBarenbCcKue 1eUCTBUS:
UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATCIbCKUA HWHCTPYMEHT IIO3HAHWS;
dbopMynrpoBaTh  BOMPOCHI,  (PUKCHUpyIOIIUE  MPOTUBOpEYHE,  MpodIEeMY,
yYCTaHABJIMBATh MCKOMOE WM JaHHOE, (POPMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;
IPOBOJINTH CAMOCTOSITEIILHO CIIAHWPOBAHHBIM SKCIEPUMEHT, UCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBJICHHUSA, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCaMMU;
CaMOCTOSITETTLHO  (pOPMYTUPOBaTH OOOOIIEHHWS] W BBIBOALI IO pPeE3yJibTaTaM
NPOBEACHHOTO  HAONIONIEHUS, HWCCICJOBaHMS, OIEHUBAaTh  JOCTOBEPHOCTH
MOJTy4YEHHBIX PE3yIbTaTOB, BHIBOJAOB U 0000IIECHHI];
MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TIpollecca, a TaKKe BBIABUTATH
MIPEIONI0XKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nadopmarueii:
BBISBJIATH Je(UIIUTH HH(DOpPMAITH, JaHHBIX, HEOOXOIUMBIX JIJISi OTBETAa HAa BOMPOC
U JIJISL peIICHMSI 3a/1a4H;
BEIOWpaTh WHOOPMAIMI0 W3 HMCTOYHUKOB PA3JTMYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HMHTEPIPETUPOBATh HHPOPMAIMIO pPa3IUIHBIX BHUIOB U
dbopM mpeIcTaBICHUS;
CTPYKTYPHpPOBaTh HHQPOPMAIINIO, TPEACTABIATh €€ B pa3audyHbIX (opmax,
WUTIOCTPUPOBATh TpadudEeCKu;
OIICHMBATh HAJA&KHOCTh MHGOPMAIIMHM IO CaAMOCTOATEIHHO CHOPMYTUPOBAHHBIM
KPUTEPHSIM.

2)  Vuueepcanvuvie KOMMYHUKAMUGHbIE  Oelicméus,  0becnevusaiom
chopMupoBaHHOCMb COYUATILHBIX HABBIKOG 00YUAIOUWUXCAL.

OO0uieHue:
BOCTIIPUHUMATh W (POPMYIMPOBATH CYXKICHUS B COOTBETCTBHUU C YCIOBUSIMH M
HeNsIMA  OOIICHMSI; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, MaBaTh MOSCHEHHUS IO XOIy peIICHHs 3aJadH,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yIbTaT;
B XOJI€ OOCYXICHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOH TEMBI,
MpoOIeMBl, pemIaeMOi 3aJadd, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOWCK
pEIICHHsI; COTMOCTABJATh CBOM CYXICHHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB
uanora, oOHapYKMUBATh pPa3iMuMe U CXOJACTBO IMO3UIIMM; B KOPPEKTHOU (dopme
(dbopMyTupOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;
MPENICTABISATh PE3ylbTaThl PEIICHUS 3aJadud, OSKCIEPUMEHTa, WCCICIOBaHMUS,
IPOEKTa; CaMOCTOSTENLHO BBIOUPATh (OpMAT BBICTYIUICHHS C YYETOM 3ajad
MPE3eHTAIlMU U OCOOEHHOCTEN ayTUTOPHH.

CoTpyIHHYECTBO:



NOHMMAaTh ¥ WCIIOJIB30BaTh TPEUMYIIECTBA KOMAaHIHOH W WHIUBUAYAILHOU
paboOThl TpW pemIeHWH YyYeOHBIX 3a7ad; MPUHUMATh IIeIb  COBMECTHOM
JIeSITEeNbHOCTH, TUTAHUPOBATh OPraHU3ALMI0 COBMECTHOW paboOThI, pacHpeneNsiTh
BUJBI pabOT, JOrOBapUBATHCS, OOCYXKIATh TPOIECC M PE3yJIbTaT padOTHI;
000011aTh MHEHHUS HECKOJIBKHX JTIOICH;

y4acTBOBaTh B TPYMIOBBIX (GopMax paboTel (0OCyXleHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD) W HWHBIC); BBIIOJHATh CBOIO 4acTh pabOTHl W
KOOPAMHUPOBATh CBOM JEUCTBHS C APYTMMH YJCHAMH KOMAHJBI; OIICHUBATH
KauyeCTBO CBOETO BKJa/a B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMH B3aMMOJICHCTBHSI.

3) Yuueepcanvnvie  pecynamueHbie Oeticmaus, obecneuusarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranuzanus:

COCTaBJISITh TUIaH, aJlTOPUTM PEIICHUS 337aud, BEIOMpPATh CIIOCOO peleHus ¢
Y4ETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMU MO3HABATEJIbHON peIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN U MBICIUTENILHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJIETh CIOCOOaAMU
CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PELICHUS MAaTEMATHIECKON
3a/1a4y;

IIPEABUAECTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH I[PU PELICHUU 3a4a4H,
BHOCHUTb KOPPEKTHUBHI B JCSATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IAHHBIX,
HaWJCHHBIX OIMMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBHUSM, OOBSICHATH MPUUYHUHBI
JOCTUXKEHUS WM HEJIOCTHKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hadajga MaTEMaTHIECKOTO aHATHM3a)
Ha YpPOBHE CpeaHEro oOmero odpa3oBaHMs OHKHO OOECIEYMBATH JTOCTIKCHHE
CIISAYIONUX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB:

10 KVIACC

Yuciia ¥ BBIYUCTICHUA

OnepupoBaTh MOHATHUSAMU: PALMOHAIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JIECATUYHAsA IPOOb, TPOLEHTHI.

Bomonuate  apudmernyeckue — omnepauMM € palUMOHAJIbHBIMU U
JNEHUCTBUTENbHBIMH YHCTIAMHU.

BbInonHATh pUOIMAKEHHBIE BBIUMCIEHUS, UCTIONb3Ysl MpaBUiia OKPYIJICHMS,
JIeNaTh MPUKHUJIKY U OLICHKY pe3yJbTaTa BEIYUCICHUM.



OnepupoBaTh NOHATHSAMHU: CTENEHb C LEJIBIM IIOKa3aTelieM; CTaHJapTHas
dopMa 3anmucu JEHCTBUTEIBHOTO 4YHUCIA, KOPEHb HATypaJlbHOM CTENEHU;
UCMOJIb30BaTh MOAXOAIIYI0 (POPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN [T PELICHHUS
INPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC UM TaHI€HC IPOU3BOJIBHOTO YIJIA;
UCMOJIb30BaTh 3aIIUCh TPOM3BOJILHOTO yIJila yepe3 0OpaTHbIE TPUTOHOMETPHUUECKHE
G yHKIUU.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh MOHATHSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
paluroHaIbHOE, UPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHE;

BremonHsaTe nmpeodpa3oBaHus TPUTOHOMETPUUYECKHX BBIPAXKEHUM U pellaTh
TPUTOHOMETPUYECKNE YPABHECHMUS.

BremonHsaTe mpeoOpa3oBaHUs LENbIX, PAMOHATIBHBIX U HPPALUOHATBHBIX
BBIDAKEHMM W pemarb  OCHOBHBIE  THIIBI  LEJNbIX, PAalHOHAIBHBIX U
UPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS M HEPABEHCTBA IS PELICHUS MAaTEMATHYECKUX 3a1a4
Y 33]1a4 U3 Pa3IMYHbIX 00JIaCTEel HaYKU U PEAIbHOM KU3HHU.

MognenupoBarh pealbHbIE CHUTyallUM Ha $3bIKE ailreOpbl, COCTaBJIThH
BBIDAKECHUS, YPABHEHUWS, HEPABEHCTBA II0 YCJIOBUIO 33aJa4yd, MCCIENI0BAThH
IIOCTPOEHHBIE MOJIEH C UCIIOJIb30BaHUEM armmapaTa aareopsl.

DyHKIMH U TPaPUKHU

OnepupoBaTh MOHATUSAMH: (YHKIUS, CIOCOOBI 3aaHusl (QYHKUHMH, 00JIaCTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HaueHUU (yHKIuuU, Tpaduk (GYHKIIUH, B3aUMHO
oOpaTHbIe (QYHKIIHH.

OnepupoBaTh MOHATHUSMU: YETHOCTb M HEUYETHOCTh (YHKIUHU, HYIH
(yHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN ISl pelIeHUs] ypAaBHEHU.

Crpouth U uuTaTh rpauKu JMHEMHON (QYHKUMHU, KBaJApaTUUHON (DyHKIUH,
CTETIEHHOM (PYHKIIMH C IEJIbIM TOKa3aTeJIeM.

Hcnonb3zoBaTh rpaduku (QyHKUMNH Ui WCCIENOBaHUS IPOLECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 33Ja4 U3 APYTUX y4eOHBIX IPEIMETOB M PEeabHOU
KU3HU; BBIpAXaTh (POpMynaMu 3aBUCUMOCTH MEXy BETHUUHAMHU.

Havajia MaTeMaTH4eCKOIr0 aHAJIN3A

OnepupoBaTh MNOHATUSAMHU: IIOCJIEIOBATENbHOCTh, apu(pMeTHUYecKas H
FEOMETPHUYECKAs IPOTPECCHUM.

OmnepupoBaTh NOHATHUAMM: OECKOHEUHO YyObIBaromass reoMeTpudecKas
Mporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAOIIEH T€OMETPUUECKON MTPOrPECCHH.

3aaBaTh NOCJIEI0BATENBHOCTH Pa3IMUYHbIMU CIIOCO0AMU.

Hcnonp30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEW U MPOTPECCUM IS PELICHUS
peanbHBIX 3a7a4 IPUKIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJl MHOXECTBAMU.



Hcrnonp30BaTh  TCOPETUKO-MHOXKECTBEHHBIM  ammapar Uil OIMCaHUs
peaIbHBIX MPOLECCOB W SBJICHUN, MPU PEUICHUU 3a0ad M3 JIPYruX YYEOHBIX
IIPEIMETOB.

OnepupoBaThb MTOHATHIMU: OIIpEIEIICHUE, Teopema, CJIE/ICTBHE,
JOKa3aTeIIbCTBO.

11 KUIIACC

Yuciia v BIYUCTCHUS

OnepupoBaTh MOHATUAMM: HATYpaJIbHOE, LEJIOE YHUCIO; HCIIOIb30BaTh
IPU3HAKU JEITUMOCTH LIEJIBIX YMCEII, PA3JI0KEHHUE YMCIIa HA TIPOCTHIE MHOKUTEIH
JUTSl PELLICHUS 3a]1a4.

OnepupoBaTh MOHSATUEM: CTEIIEHD C PALMOHAIBLHBIM IIOKA3aTEIeM.

OmnepupoBaTh NOHATUAMM: JOrapudM UHCIa, JECITHUYHBIE U HATypasbHbIE
JorapuMal.

YpaBHeHHsI 1 HEPAaBEHCTBA

[IpumeHsiT  CBOMCTBAa CTENEHU JJIA MPeoOpa3oBaHUSl  BBIPAKEHUM;
ONEPUPOBATH TOHATUSMH: IOKA3aTeIbHOE YpPAaBHEHUE U HEPABEHCTBO; peEIIaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHate  mpeoOpa3oBaHusl  BBIpAKEHUH, COJAEpXKAIIUX Jorapudmer;
OIEpUPOBaTh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI JOTapu(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

Haxonuts pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEMHBIX YPABHEHUN U €€ PEIICHHE;
UCITOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a]1a4.

Haxomuth pemieHnss npoCTENIINX CUCTEM M COBOKYITHOCTEM pallMOHAaJIbHBIX
YPaBHEHUU U HEPABEHCTB.

MonenupoBarh peajibHblE CHUTyallUM Ha S3bIKe anreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI 1O YCJIOBHMIO 3a1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM alllapaTa ajreopsl.

DYyHKUUH U TPaPuKU

OnepupoBaTh MOHATUSAMHU: TEpUOANYECKas  (YHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKM OKCTpeMyMa GYHKUMH, HauOoJbllee U
HauMEHbIlIee 3HA4YCHHUS (QYHKIUH Ha MPOMEXKYTKE, HCIOJIb30BaTh WX IS
UCCIeOBaHMs PYHKIINU, 3aJaHHOU TpaduKOM.

OnepupoBaTh MOHATUAMH: TpadUKH TOKA3aTEIbHOU, JIOrapudMUUYECKOH U
TPUTOHOMETPUYECKUX (DYHKIIMI; U300pakaTh MX HAa KOOPAMHATHOM IJIOCKOCTU H
VICIIOJIB30BAaTh I PELICHUs YPABHECHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TUIOCKOCTH TrpaduKH JTMHEHHBIX ypaBHEHHI
Y CIIONB30BATh UX JJISl PELIEHUSI CUCTEMBI JINHEMHBIX YPaBHEHHU.

Ucnonb3oBath Tpaduku (QyHKOUE AJid  HUCCIEAOBaHHUS TPOILIECCOB U
3aBUCUMOCTEN U3 IPYTUX Y4E€OHBIX AUCIUIUIMH.

Havana maTteMaTH4eCKOro aHajaus3a



OmnepupoBaTh MOHATUSAMU: HENPEPbIBHAS (PYHKLMSI; IPOU3BOAHAS (DYHKIINH;
HCITIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKHUI CMBICI POU3BOIHON JIJISl PEIICHUS
3a/1ad4.

Haxonuth npou3BoHbIE 3JIEMEHTAPHBIX (QYHKIUH, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, HACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh TPOM3BOAHYIO JUJIsl UCCIIEAOBAHUSA (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEAOBAHUS K TOCTPOEHUIO IPAPHUKOB.

Hcrnonp30BaTh NPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYIIETO PELICHHS B
IPUKJIAHBIX, B TOM YHCIIE COLMAIbHO-)KOHOMHUUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TepBOOOpa3Has M  HUHTErpaj; TMOHUMATh
reOMETpUYEeCKU U (PU3NUECKU CMBICI HHTErpaa.

Haxonute mepBooOpa3Hble 371€MEHTAPHBIX (YHKIUN; BBIYHCISATH WHTErpal
o ¢popmyine Herorona—Jleitonuna.

Pemwars nmpukiiagHele 3agadv, B TOM YHUCIE COLMAIbHO-IKOHOMHYECKOIO M
¢u3nyecKoro xapakrepa, CpeiCTBaMi MaTeMaTHUYECKOr0 aHaAIK3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KosanuecTBo yacos DJIeKTPOHHbIE
JI:;"H HaumeHoBaHue pa3iesi0B U TeM NPOrPamMMbl Beero KonTpoasbnbie | [IpakTnueckne (()%I;(;);OBB;I:LBHBW
padoThI padoThI pecypebi
MHoOXkecTBa palMOHaIbHbBIX U 1EHCTBUTEIBHBIX
1 yucen. PanmonanbHbIe ypaBHEHUS U 14 1
HEpaBEHCTBA
2 @ynkuuu 1 rpapuku. CTeneHs ¢ HenbiM 6
1I0Ka3aTejIeM
3 ApudmeTnueckuil KOpeHb N—O0i CTEEHN. 18 1
WppanyoHanbHble ypaBHEHUS M HEPABEHCTBA
DopMyIibl
4 TPUTOHOMETPUH. T pUTOHOMETPUYECKHE 22 1
ypaBHEHUS
5) [TocnenoBaTebHOCTH U IPOrPECCUU 5)
6 HOBTOPGHI/IG, 000011eHHE, CHCTEMATH3AIUS 3 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KITACC

KounuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHoBaHue pa3iesoB U TeM (uugposbie)
n/n NporpamMmmsl Bcero Konrpoarusie | Hpakruieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypebi
Crenenb ¢ pallMOHaIbHBIM IIOKA3aTEJIEM.
1 ITokazarenbHas ¢pynkuus. [lokasarenbHble 12 1
ypaBHEHUS M HEPABEHCTBA
5 Jlorapupmuyeckast GyHKIMSL. 12
Jlorapupmuyeckue ypaBHEHHs 1 HEPABEHCTBA
3 Tpuronomerpuueckue GyHKIMU U UX 9 1
rpaduky. TpuroHomerpuieckrue HepaBeHCTBa
4 [IpouzBoanas. I[lpuMeHeHn e MpoON3BOTHOM 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucreMbl ypaBHEHUI 12 1
7 HaTtypasbHble U 11enble Ynucia 6
8 HOBTO?CHHC, 000011IeHIE, CHCTEMATH3AIIUS 18 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YYEBHO-METOJUYECKOE OBECINEYEHUE OBPA30BATEJBLHOI'O
MMPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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