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HOACHUTEJIBHAS 3AIIMCKA

VYueOHblii Kypc «Anredpa W Hayajga MaTeMaTHYECKOTO aHaIM3a» SBISETCS
OIHUM M3 HauboJiee 3HAYMMBIX B TIpOorpaMMme cpeaHero oOiiero o0pa3zoBaHUs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIeYMBAET HMHCTPYMEHTAIbHYIO 0azy s
M3YUYEHUsI BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C APYroll CTOpPOHBI, (popMupyeT
JIOTUYEeCKOe U a0CTPaKTHOE MBIIIJIEHUE 00yYaroIMXcs Ha YPOBHE, HEOOXOUMOM ISt
ocBOeHUs1 HMHGOPMATUKH, OOIECTBO3HAHMS, HCTOPHUHM, CJIOBECHOCTH U JIPYTrUX
nucuuIiuiiH. B paMmkax JaHHOro y4eOHOTO Kypca oOydaroiiuecst OBJIaJIeBaIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KoTopas (GOpMYyJIHUpPYET CBOH
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHblli Kypc anreOppl M HayaJll MAaTEMaTUYECKOro aHajiu3a 3aKiaJlbIBaeT
OCHOBY JUIsl YCIEUIHOTO OBJIQJCHUS 3aKOHAMU (PU3HKU, XUMHH, OWOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTHUS SKOHOMHKHA U OOIIECTBEHHOMN KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX HHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh WX IS JaJbHEHINEro oO0pa3oBaHHMs U B
MOBCETHEBHOW W3HU. B TO ke Bpems oOBlajieHHEe aOCTPaKTHBIMU U JIOTHYECKHU
CTPOTUMHU KOHCTPYKIHMSAMU aJIreéOphl 1 MAaTEMaTUYECKOTO aHalli3a Pa3BUBACT YMEHUE
HAXOJIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTUHHOCTbD, JOKA3bIBATh YTBEPKIACHUS C
MOMOIIBI0 WHAYKIIUM W PACCYXKJaThb JEAyKTUBHO, HCIIOIb30BaTh OO0OOIICHUE W
KOHKpETHU3allMI0, a0CTparupoBaHHEe W aHAJIOTHIO, (OPMUPYET KpeaTHUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xonme um3ydyenus yueOHOro kypca «Anredpa M Hayalla MaTeMaTUYECKOTO
aHanuza» oOyduarolluecs IOJIYy4YaloT HOBBIM OMNBIT PEIICHUs TPHUKIATHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMATHYECKUX MOJEJEH peaJbHbIX CUTYyaluH,
UHTEPIPETALUN TOJIYYEHHBIX PEIICHUIN, 3HAKOMSATCS C IPUMEpPAMH MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B  MPUPOJAE, HAyKe U HCKYCCTBE, C  BBIIAIOIIUMUCA
MAaTE€MAaTHYECKUMHU OTKPBITUSAMU U UX aBTOPAMHU.

VY4eOHblii Kypc 0051ajaeT 3HAYMUTENbHBIM BOCIUTATEIBHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcss Kak uepe3 yueOHBI Marepuan, CrnocoOCTBYIONIUN
GbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 chenuduky ydeOHOM
NESTENBHOCTH,  TpeOYyIomer  MPOJODKUTETLHONM  KOHIIGHTPAllMM  BHUMAHUA,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIYUYEHHbBIN PE3YJIbTAaT.

B ocHoBe Meronuku oOydeHwus anredpe ¥ HayajsamM MaTeMaTUYECKOTO aHaju3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT O0yUYEHHUSI.

B ctpykType yuebHOTO Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHATH3a»
BBIJICJIEHBl ~ CJEAYIOIIUE  COJIepKATEIbHO-METOAUYEeCKue JuHuu: «Yucna u
BbIUHCIeHUs», «DyHKIMU W Tpadukm», «YpaBHEHUS M HepaBeHCTBay, «Hauama
MareMaTH4eckoro ananusa», «MHoOkecTBa U Joruka». Bce  OCHOBHbIE
COJIEPKATEIbHO-METOAUYECKHE JIMHUM U3Y4aloTCsl Ha TMPOTSHDKEHUU JBYX JIET
o0y4yeHHus Ha ypOBHE CpeJHEero oOiiero o0pa3zoBaHUsl, €CTECTBEHHO JOMOJHSAS APYT
Jpyra Y MOCTENEHHO HACHIIIAsICh HOBBIMU TeMaMU U pazjeiaamu. JlaHHbI yuyeOHBII
KypC SBIISIETCSI MHTETPATHUBHBIM, IOCKOJBKY OOBEAUHSET B celde cojaep:KaHue



HECKOJIbKUX MATeMaTHYECKUX JUCIUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpUS,
MaTeMaTU4YeCKUM aHallu3, TEOpUs MHOXKECTB, MaTeMaTU4ecKas Jioruka u apyrue. Ilo
Mepe TOro Kak oOydarolluecsi OBIAJeBalOT BCE OoJiee IMHUPOKUM MATEMATHUYECKUM
amnmapaTtoM, Yy HUX MOCIEI0BaTelbHO (hOPMHUPYETCS U COBEPIICHCTBYETCS yMEHUE
CTPOUTH MAaTEMATUUYECKyI0 MOJEIb pPEAJbHOM CHUTYyallMM, NPUMEHSITH 3HAHUS,
MOJIyYEeHHbIE TPU M3YYCHUU Y4eOHOro Kypca, JUIsl PEIICHUs] CaMOCTOSTEIIBHO
chopMyJIUPOBAHHON MaTEMaTHUYECKON 3ajauM, a 3aTeM HWHTEPIpPETHUPOBATH CBOMU
OTBET.

ConepxaTtenbHO-MeTOAMYECKass JUHUS «Yucina W BBIUMCICHHS» 3aBeplIaeT
dbopMupOBaHUE HABBIKOB HCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBbLIO
HA4YaTO Ha YpOBHE OCHOBHOrO 00miero oopaszoBanus. Ha ypoBHe cpeaHero oOiero
oOpaszoBaHus 0c000€ BHUMaHUE yaensieTcs GOpMUPOBAHUIO HABBIKOB PAIlMOHATBHBIX
BBIYHCJICHUH, BKITIOUAIOIINX B c€0s MCMOIB30BAHUE PA3IUYHBIX (hOPM 3alMCU YHCIIA,
yMEHUE JeNaTh MNPUKUJKY, BBIIOIHATH MPUOIMKEHHBIC BBIUMCIICHHS, OLICHUBATH
YUCJIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYECKUMH KOHCTAaHTaMU. 3HAKOMBIC
oOydJaromuMcsi ~ MHOXKECTBA  HATypaJbHBIX,  IEJbIX,  pallMOHAJIbHBIX U
JEHCTBUTEIIHBHBIX YUCEN JOTIOJHSIOTCS MHOKECTBOM KOMIUICKCHBIX YHceN. B kaxaom
U3 3TUX MHOXECTB PaCCMAaTPUBAIOTCSI CBOMCTBEHHBIC €My CHEIU(UUECKUE 3aa9U U
oTiepaIvu: JIeJICHUE HaIleao0, ONIEPUPOBAHUE OCTATKAMU Ha MHOXECTBE IEJIbIX YHUCEII,
0cOOBI€ CBOMCTBA palMOHAJIBHBIX M HPPAIMOHATBHBIX YHCEN, apu@MeTH4YecKue
olepaluy, a TaKXKe U3BJICYECHUE KOPHS HaATypalbHOW CTENEeHW Ha MHOXKECTBE
KOMIUIEKCHBIX —4YHcesl. bmaromaps moclieoBaTebHOMY —PACIIUPEHUI0  Kpyra
UCIIOJIb3YEMbIX YHCET W 3HAKOMCTBY C BO3MOXHOCTAMHM WX TPUMEHEHHUS st
pElIeHHs Pa3IUYHbIX 3a/1a4y GOpPMHUPYETCs MpPEICTaBIEHNE O €IMHCTBE MaTeMaTHUKU
KaKk HaykKhu HU e€ poiau B TOCTPOCHUU MOJIEJEH pealbHOrO0 MHpa, IITUPOKO
UCITONIB3YIOTCS 0000ITIEHNE U KOHKPETU3AIHUS.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUH BCETO
o0ydeHHUs Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus, MMOCKOIbKY B KaXKIOM pasjeie
[Iporpammbl  TIPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIMX 3amad. B pesynbrare
oOydJaromuecs: OBIAJECBAIOT PA3IUYHBIMH METOJIAMH PEIICHHS] PAIlMOHATIBHBIX,
UPPALMOHATBHBIX, T[MOKA3aTENbHBIX, JOTAPUPMHUUECKHUX € TPUTOHOMETPUUECKHUX
YpaBHEHHM, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/Jad, COAEpKalllMX I[apaMeTphl.
[lony4yeHHble yMEHUS IHUPOKO WCIOIB3YIOTCS TPH MCCIENOBaHWU (DYHKIUH C
MIOMOIIbIO TPOU3BOIHOM, MPH PEIICHUU MPUKIATHBIX 3a/1a4 U 3a]a4 Ha HaXO0XKJICHHUE
HanOOJBITNX W HAMMEHBINX 3HaueHWW (QyHKIWU. JlaHHas copeprKaTenbHAs JTUHUS
BKJIFOYAET B ce0s Takke (POPMUPOBAHNE YMEHUH BBITIOIHATH PACYETHI 1O (hopMyiaM,
npeoOpa3oBaHusl  PAlMOHANBHBIX, UPPANUOHAIBHBIX W  TPUTOHOMETPUUYECKHUX
BBIPKEHUM, a TAaK)Ke BBIPAKEHUMN, COEPKAIINUX CTETICHH U jJorapudmel. braromaps
M3YUYCHUIO alreOpanvyeckoro Mmarepuaia TMpPOUCXOJUT JalbHEHIIee pa3BUTHE
AQJTOPUTMHUYECKOTO M aOCTPaKTHOTO MBINUICHUS OOydJaromuxcs, (QopMupyrorcs
HAaBBIKA JEYKTUBHBIX pacCyXJeHUd, pabOThl ¢ CHMBOJBHBIMH (OpMaMH,
MPEACTaBICHUS 3aKOHOMEPHOCTEW M 3aBUCHMOCTEN B BUJIE€ PABEHCTB U HEPABEHCTB.
Anrebpa mpemnaraet 3G (PEKTUBHBIE WHCTPYMEHTHI JIJISl PEHICHUS MPAKTUYCCKUX U



€CTEeCTBEHHO-HAYYHBIX 3aJa4, HArJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToANYECKass JIMHUS «DYyHKUMM H  TIpa@uUKW» TECHO
NeperuieTaeTcss ¢ JPYyrdMU JIMHUAMH Y4Y€OHOro Kypca, IMOCKOJBKY B KaKOM-TO
CMBICIIE 33Aa€T MOCIEA0BAaTEeIbHOCTh M3yueHUs marepuaina. V3ydeHue cTeneHHOM,
MOKAa3aTeNbHOH, Jorapu(pMUYECKON U TPUTOHOMETPUYECKUX (DYHKIIMM, X CBOMCTB U
rpauKoB, HCIONb30BaHUWE (YHKIUI JUIsl pelieHusl 3aJad U3 JAPYTrux y4deOHBIX
MPEIMETOB U peaIbHOM KM3HU TECHO CBSA3aHO KaK ¢ MATEMATUYECKUM aHAJIU30M, TaK
U C pellieHueM ypaBHEHMH U HepaBeHCTB. [Ipu 3TOM Oosiblioe BHUMaHUE YyIEIseTCs
(opMHUpPOBaHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY Pa3iIN4HbIMU
BEJIMYMHAMM, UCCIE0BATh MOJIyYeHHbIE (PYHKIMHU, CTPOUTH UX Tpaduku. Matepuan
ATOW COJAEp)KATENbHOM JIMHUM HaleJIeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIIOUIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEJIIMYMHAMHU B Pa3ivuHOM (opme:
aHAIMTUYECKOMU, rpaduyecKkoi U ciaoBecHOU. Ero mzydyeHue crnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO MBILUIEHHUS, CIOCOOHOCTH K OOOOIIEHHI0 W KOHKPETHU3alluHu,
UCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas JuHug «Havama wmaTeMaTH4YecKOro aHalv3ay MO3BOJISIET
CYIIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTUYEeCKUX, TaK W TPUKIAIHBIX 3ajad,
JOCTYITHBIX OO0YyYarolMMCs, TaK KaK y HUX TOSBISETCS BO3MOXHOCTh CTPOHUTH
rpaUKu  CIOXHBIX (DYHKUIMHA, ONpenensiTh WX HauOOJbLUIME W HAUMEHbIINE
3HAYEeHMsI, BBIYUCIATH IUIOMaAU (GuUryp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
yckopeHHus: mporeccoB. JlaHHas coaepkaTeiabHas JIMHHUA ~OTKPBIBA€T HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHMX MOJeNIeld pealbHbIX CHUTYyalui,
MO3BOJISIET HAXOJUTh HAWIy4lllee PEIICHNE B MPUKIAIHBIX, B TOM YHUCIJIE€ COLUAIbHO-
HPKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MAaTEMAaTHYECKOro aHaiu3a
CIOCOOCTBYET pPa3BUTHUIO aOCTPAKTHOTO, (HOPMaJIBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBILUIEHNS, (OPMUPOBAHUIO YMEHHMIl pacro3HaBaTb HPOSIBICHHUS  3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE U HcKyccTBe. OOyyaronyecs y3HatoT O BbIIAIOLIUXCS
pe3yabpTaTaxX, MOJIYYEHHBIX B XOJ€ pPa3BUTUS MaTeMaTUKU KaK HayKu, U o0 HX
aBTOpax.

CopnepxarenpbHO-MeTOANYECKasT JUHUSA «MHOXKECTBa M JIOTMKA» BKIIOYAET B
ceOsl DJIEMEHThl TEOPUM MHOXKECTB W MaTeMaTW4YecKoW JIOrukHu. TeopeTuko-
MHO>KECTBEHHBIE TIPEJICTABICHUS IPOHU3BIBAIOT BECh KyPC IIKOJBbHON MATEMATHKU U
npejiaraloT Haubosiee yHHMBEpPCAlIbHBIM S3bIK, OOBEAMHAIONIMIA BCE pa3zelibl
MaTeMaTUKH W €€ TPWIOKEHUI, OHM CBS3bIBAIOT pa3Hble MaTEeMaTHYECKUE
JUCLUMIUIMHBL W WX TNPUIOXKEHHs B eauHoe nenoe. llosromy BaxHO [JaTh
BO3MOXHOCTh ~ OOyYaroleMycsi TMOHHMAaTh TEOPETUKO-MHOYKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTe€MaTUKH M MCIOJb30BaTh €ro sl BBIPAXKEHHSI CBOMX MBICIIEH.
JlpyruM Ba)XHBIM [PU3HAKOM MaTeMaTHUKHM KakK HayKd CIEIyeT MpHU3HAaTh
CBOMCTBEHHYIO €l CTPOrocTh 00OOCHOBAHUH U CIIEOBAaHUE ONPE/ICNEHHBIM TpaBUIaM
MIOCTPOEHUS J10KAa3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMHM MAaTEMAaTHYECKOW JIOTHMKU
CIIOCOOCTBYET PA3BUTHUIO JIOTMYECKOT'O MBILUIEHUS OOYYarolUXCs, MO3BOJSET UM



CTPOUTH CBOM PACCYXICHHS HAa OCHOBE JIOTHYECKUX TpaBWi, (OPMHUPYET HABBIKU
KPUTHUYECKOTO MBIIILICHUS.

B yuebHOM Kypce «Anrebpa u Havaga MaTEeMaTHYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIUPOBAHUS, KOTOPHIE MPHU3BAHBI
crocoOCTBOBaTh  (DOPMHUPOBAHUIO HABBIKOB IOCTPOCHUSI MOJEIEH peanbHBIX
CUTYyalluid, WCCICIOBAaHUS OTUX MOJEJIEeH C TIOMOIIBI0 ammapara ainreopel u
MaTeMaTHYeCKOTO aHaju3a, WHTEPIPETAIlUU ITOJYYCHHBIX pe3yiabTaToB. Takue
3aJIaHus BIUICTCHBI B KaXKIBIH M3 Pa3ejoB IMPOrPaMMBbl, IOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HCIOJIB3YETCS I pEIICHUS NPUKIATHBIX 3amad. [lpwm
pEIICHWM  pCaJbHBIX  MPAKTUYECKUX  3a7a4  oOydammmecs  pa3BHBAIOT
HAOJIFOIaTeILHOCTh, YMEHUE HAXOJHWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh MpodIemMy. JlesaTenbHOCTh
1o GOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a/1a4 OPTaHU3YyeTCs B TIPOIECCE
U3YYCHHS BCEX TeM Yy4eOHOro Kypca «AinreOpa W Hadajga MaTEeMaTHYECKOTO
aHaJIN3ay.

Ha m3yueHnne yuyeOHOTo Kypca «Airedpa v Havaja MaTeMaTHUYSCKOTO aHAIH3a»
otBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 gyaca B Heneno), B 11 kimacce — 136
4acoB (4 yaca B HEJICJIIO).

YUYET PABOYEM IPOI'PAMMBI BOCIIUTAHUSI MBOY «'MMHA3US
Ne31»

[Iporpamma yueOHOTO mpeameTa «Anredpa U Hayaia MaTeMaTHYEeCKOro aHAIHU3a.
VYriyOneHHbI ypOBEHb» TMOJHOCThIO corjiacyercs ¢ I[IporpamMmmoit BocmuTaHus
MBOYVY «I'umnHazust Ne31».

JloOpocoBecTHass paboTa yduTenss Ha ypoOKe, HalpaBieHHas Ha JOCTHIKEHUE
MOCTABIICHHOW BOCIUTATENBHOW 1€, TO3BOJUT OOydYaromemycs TMOJIy4uTh
HEOOXOJMMBIE  COIMAIbHBIE  HABBIKM, KOTOpbIE  IMOMOTYT €My  JIydIle
OpPUEHTUPOBATHCS B CIOKHOM MHUPE YEJIOBEUYECKUX B3aUMOOTHOIIICHUH, dPdheKTUBHEE
HaJaKUBaTh KOMMYHHKAIMIO C OKPYKAIOIIMMH, YBEpeHHEe ceOs 4yBCTBOBATH BO
B3aUMOJEUCTBUM C HUMH, MPOAYKTUBHEE COTPYAHUYATh C JIOJbMH PpPa3HBIX
BO3pPACTOB U PA3HOTO COIMAIBHOIO MOJOKEHUS, CMEJIee UCKATh U HAXOAUTh BBIXObI
U3 TPYIHBIX KU3HEHHBIX CUTYaIlMi, OCMBICIICHHEE BBHIOMPATh CBOW KU3HEHHBIN MyTh
B CJIO’KHBIX MTOUCKAX CYACThSI IJIs C€0s1 M OKPYKAIOUTUX JTFOJICH.

Peanuzayusn neoazozuuecKkumu padomuukamu 6ocnumamenbHo20
nomenyuana ypoKa npeonoazaem cieoyruiee:
® YCTAHOBJICHHE  JIOBEPUTEIbHBIX  OTHOIICHHH  MEXAYy  MeJaroruueckum

pabOTHUKOM M 00YYaIOIMUMHUCS, CIOCOOCTBYIONINX TO3UTUBHOMY BOCIPHUSITHIO

oOydarommmMucs TpeOOBaHWI © MPOCKO  TEAarormueckoro  pabOTHHKA,

MPUBJICYEHUIO UX BHHUMaHus K oOcCyxkJIaemMoll Ha ypoke wuHPOpMaALUH,

aKTUBU3AI[UU [TO3HABATEIbHON NEATEeIbHOCTH;

e noOyxjaeHue oOydyarolmuxcss coONaTh Ha YpPOKE OOLICHPUHATHIE HOPMBI

MOBEJICHUSI, TTpaBUiia OOLIEHUS CO CTapIIMMU (NeJarornuecKuMu pabOTHUKAMU)



U CBEpCTHUKAMH (OOyYarOUIMMHUCS), NPUHIUIB Y4eOHON JUCHUIUIUHBI U
CaMOOpIraHHU3alUH;

® T[PUBJICUCHUE BHUMAaHUs OOYyYaIOUIUXCS K IIEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha
ypoKax SIBIICHHM, Opranu3anus uxX padoThl ¢ MOJy4aeMOil Ha ypOKe COILUaIbHO

3HAUMMON MH(pOpMaLMe — HHUIMUPOBAHHE €€ OOCYXICHUs, BbICKa3bIBAaHUS
oOy4JaromMMHCS CBOETO MHEHHS IO €€ TMOBOJY, BBIPAaOOTKM CBOETO K HeW
OTHOILLEHHS;

® ICMOJIb30BAaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH  cofepkaHUsi  y4eOHOro
npeaMeTa 4epe3 JAEMOHCTpAIUI0 O0ydaromuMcsT TPUMEPOB OTBETCTBEHHOTO,
IPAKIAHCKOTO TOBEICHUS, MPOSBICHUS YEJIIOBEKOJIIOOUS U T0OPOCEPIEUHOCTH,
4yepe3 Mmoj00p COOTBETCTBYIOIIMX TEKCTOB IS YTCHHS, 3a7ad JAJsl pelIeHUs,
mpPOOJEMHBIX CUTYyAIUH JIsl 00CYXKEHUS B KJIacCe;

® MpPUMCHEHHWE HA YPOKE HWHTEPAKTHUBHBIX (QopM paboOThl C O00Yy4YaIOIIUMUCS:
WHTEJUICKTYaIbHBIX WP, CTUMYJUPYIOIIUX T[IO3HABATEIbHYI0 MOTHBAIIUIO
oOydJaromuxcs; AUIAKTUYECKOro TeaTpa, IJe TMOJyYeHHbIE Ha YpOKE 3HAHMUS
OOBITPHIBAIOTCS B TEaTPAIbHBIX IMOCTAHOBKAX; JUCKYCCHUM, KOTOpPBIE JIarOT
0o0ydJaromumMcsi BO3MOKHOCTh TPHUOOPECTH OMBIT BEJACHUS KOHCTPYKTHBHOTO
JMajora; rpynmnoBoil paboTel WM paOOThl B Mapax, KOTOPbIE ydyaT KOMaHIHOMN
paboTe ¥ B3aMMOJICHCTBUIO C APYTUMU JE€THMH;

® BKJIIOUYCHHE B YPOK HIPOBBIX MPOIEAYp, KOTOpPHIE IOMOTAIOT TMOAJACPKAThH
MOTHBAIIMIO OOYYArOIIUXCS K TOJYUCHUIO 3HAHWHM, HaJaKUBAHHUIO MO3UTUBHBIX
MEXKJIUYHOCTHBIX ~ OTHOIIEHWH B  Kjacce, IOMOTAalOT  YCTAHOBJIECHUIO
no00poxkenaTeIbHON aTMoCc(ephl BO BpeMs ypOKa;

e opra"uzanus medcTBa MOTUBHUPOBAHHBIX M 3PYAUPOBAHHBIX O0YYAIOIINXCS HaL
UX HEYCIEeBAIOUIMMH OJHOKJIACCHUKAMH, JAIONIEr0 WM COITMAIbHO 3HAYMMBIN
OTIBIT COTPYTHUYECTBA U B3AUMHOMW ITOMOIIIH;

® WHUIMUPOBAHUE M TMOJACP)KKA UCCIIEIOBATEIICKON NEATeIbHOCTH 00YJarOUXCs
B paMKax peaji3allid MU WHIUBUIYAIbHBIX U TPYIIOBBIX HCCIEIOBATEIbCKUX
IIPOCKTOB, 4YTO JAacT OOYYAIOIHMMCS BO3MOXHOCTh IPUOOPECTH HABBIKU
CaMOCTOSITETILHOTO PEIICHUS TEOPETHUECKOW MpOOJIeMbl, TEHEPUPOBAHUS U
odopMIICHUSI COOCTBEHHBIX HMJICH, YBOXKUTEIHLHOTO OTHOIICHUS K UYKUM HJICIM,
opOpMIICHHBIM B paboTax JAPYrdX HCCIENOBATENICH, HAaBBIK ITYOJIMYHOTO
BBICTYIUICHUSI TEpe] ayAuTOpuel, apryMEHTUpPOBAHUS M OTCTaMBaHUS CBOEH
TOYKH 3PEHHUS.

Peanuzamus BocUTaTEILHOIO MOTEHIIMANA ypOKa IeaaroraMu-rnpeIMeTHUKaMU
MpearnoaraeT co3aanue aTMocepsl ITOBEpUS K YUUTEII0, MHTEpeca K MPEIMETY;
oTOOp BOCHHUTHIBAIOIICTO COJCPKAHUS YPOKAa; HCIOJIB30BAHHE AaKTHBHBIX (HOpM
OpraHu3anuu yueOHOU JIeITeIbHOCTH Ha YPOKE.

Co3oanue ammocghepol 0osepus K yuumenio, unHmepeca K npeomemy:

e HedopMaTbHOE OOLIEHUE YUUTENS U YUCHUKA BHE YPOKA;

® JCIIOJB30BAHME HAa YPOKAaX 3HAKOMBIX JETSIM aKTyaJIbHBIX NMPUMEPOB M3 KHHUT,
MyJIbTGUIBMOB, UTD;



® KCIIOJIb30BAaHUE NMOTEHIIMANIa FOMOPa;

e (oOpauieHue K JMYHOMY OIBITY YYEHHUKOB;

e BHHUMAaHHE K HMHTEpECaM, YBJICUECHUSM, MO3UTUBHBIM OCOOECHHOCTSIM, YyCI€Xam
YUEHHKOB;

® [IPOSIBICHHE YyUacTHsl, 3a00Tbl K YUCHHUKY;

e co3aaHue (haHTa3UIHBIX MUPOB U BOOOpaXKaeMbIX CUTYaIlUi Ha YPOKE;

® CO3/1aHUE MPUBJIECKATEIBHBIX TPAAUIIMN Kilacca/KabuHeTa/ypoKa;

® [IpU3HaHUE OMMOOK YyUUTEIEM;

® THIaTeJIbHAsI MOJArOTOBKA K YPOKY.
Omo6op eochumbolearouiezo cooeprcanus ypoKa:

® BKJIIOYEHHE B YPOK BOCHHUTHIBaIOLIEH MH(GOPMAIUHU, OpraHu3aius padoTsl C HEM,
noOy:X/IeHHEe K 00CYKIEHUI0, BBICKa3bIBAHWIO MHEHHM, POPMYITHUPOBKE

® COOCTBEHHOT'O OTHOIICHMS K HEH;

® [IpUBJICYCHHE BHHMAaHMs YYEHMKOB K HPABCTBEHHBIM MpOOJIeMaM, CBSI3aHHBIM C
MaTEpHUAJIOM YPOKa;

® [IpUBJICYCHHE BHUMAaHUS YYEHUKOB K IpobiiemMam oOlIeCTBa;

e eXeHejenbHOE HcnonHeHne ['mmua PO (mepen HavyalioM MEpBOTO ypoka) B
COOTBETCTBHH C TPEOOBAHUSIMU 3aKOHOJATENIbCTBA.
Hcnonvzoeanue akmugnvix popm opeanuzayuu y4eOHou O0eameabHOCMU HA

YpOKe:

® UHTEpaKTUBHbIE (OPMBI OpraHU3alMU ACSATEIBHOCTU: YyueOHBIE ITUCKYCCHUH,
BUKTOPHHBI, POJIEBBIE, IEJIOBBIE U HACTOJIbHBIE UTPHI U T. I1.;

® OpraHu3alys UCCIENOBATEIBCKON U MPOEKTHOM ESITENHHOCTH YYEHUKOB.

COJEPXAHUE OBYUYEHUA
10 KIJIACC

Yucsa 1 BIYUCICHUSA

Pannonanpabie uymcna. OOBIKHOBEHHBIE U JCCATHUYHBIE APOOH, TMPOICHTHI,
OeckoHeuHble Tepuoguveckue apodu. llpumeHenme npoOet W MPOIEHTOB IS
peLIeHUs PUKIAJHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBuTENbHBIE YHWcCNa. PanMOHaJIBHBIE W UPPALMOHAIBHBIE  YHUCIIA.
Apudpmernyeckue — omepanuu ¢ JCHCTBUTEIBHBIMH  4YuCIaMu.  Moayib
JNEUCTBUTEIIBHOTO YMCJa U €ro cBoicTBa. [IpuOnmxEHHbIE BBIYUCIICHUSA, MpPaBUIIA
OKPYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHHM.

Crenenp ¢ 1menbiM moka3areneM. bunom Heiotona. Hcnonb3oBanue
noaxoAsuend (popMbl 3aMucu ACHCTBUTEIbHBIX YKMCEN Il PEUICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJICTABICHUS JAHHBIX.

ApudmeTndyeckuii KOpeHb HaTypPaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM IIOKa3aTeJeM W €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTEJEM.



Jlorapupm umcna. CpoiictBa sorapudma. JlecaTuuHble W HaTypaJibHbIE
Jorapu(pMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxkaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCUIIBHBIE YpaBHEHUS W ypaBHEHHUs-CIeACTBUSA. HepaBeHCTBO,
pEIICHNE HEPABEHCTBA.

OcCHOBHBIE METOJIbI PEIICHHS LEJbIX U APOOHO-pAllMOHAIBHBIX YpaBHEHUH U
HEpPAaBEHCTB. MHOIOUYIEHbl OT OJHOM IepeMeHHOU. JlelieHne MHOrouwieHa Ha
MHOTOWIEH ¢ ocTtaTkoM. Teopemabe3y. MHorowwieHsl ¢ LEIbIMUKOI(P(UIIMEHTAMH.
Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINUX CTETIEHH U KOPHHU.

HppanmonaneHble ypaBHeHHs. OCHOBHBIE METOJIBI PEUIEHUS UPPALMOHAIBHBIX
YPaBHEHUM.

[lokazarenbHble ypaBHEHUS. OCHOBHBIE METOJbl PEMIEHUS MOKA3aTEJIbHBIX
YPaBHEHUM.

[IpeoGpazoBaHre BbIPAXKEHUI, COACPIKAIIMX JOTapUPMBI.

Jlorapudmudeckue ypaBHEHUS. OcHOBHBIE METO/IBI perieHus
JorapuMUYECKUX YpaBHEHHI.
OcHoBHBIE TPUTOHOMETPUUYECKUE bopMyIbIL. [Ipeo6pazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUI. PenieHne TpuroHoOMEeTpUIECKUX YpaBHEHU .

Pemenune cucrem JMHEWMHBIX ypaBHEHWH. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHUW. Onpenennurenb MaTpUlbl 2X2, €ero reOMETPUYECKUN CMBICI U CBOWCTBA,
BBIUKMCIICHUE €r0 3HAYEHUS, NMPUMEHEHUE ONPEACIIMUTENS Ui PEUICHUS CHCTEMBI
JIMHEWHBIX ypaBHEHHWU. PelieHue NpUKIaIHBIX 3aJa4 C [OMOIIbKD CUCTEMBI
JIMHEWHBIX ypaBHEHUU. MccnenoBanne NOCTPOCHHONM MOJAEIN C TOMOIIBIO MaTpHUIl U
ONPEICIITUTETICH.

[TocTpoeHne MaTeMaTHYECKMX MOJENIE pEaJbHOM CHUTYallMd C IIOMOIIBIO
YpaBHEHU M HEpaBeHCTB. [IprMeHeHME ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/1ad U 3a7a4 U3 pa3IMyHbIX 00J1acTell HAYKU U PeabHOM KU3HH.

DyHKUUH U TPaPUKH

Oyukmus, crnocoObl 3amanus  (yHkuuu. B3aumHO oOpaTHBIE (QYHKIUH.
Komnosummst  ¢yaknumii. ['paduk  Qyaknum. OnemeHTapHble TpeoOpa3zoBaHUsA
rpaduKoB ¢ yHKITHIA.

OO6mactp ompeneneHuss U MHOXECTBO 3HaueHWd ¢GyHKkumu. Hynmu QyHKImu.
[TpomexyTku 3HAKONMOCTOSIHCTBA. UETHbIe M Heu€THble (yHKUMH. [lepuoamyeckue
¢ynakiuu. [IpomMexxyTku MOHOTOHHOCTH (yHKIMH. MaKCHUMyMbl M MUHHUMYMBI
¢dbynkuun. Hanbosnbliiee 1 HauMeHblllee 3HaYEHUsI PYHKIIMUA HA TIPOMEKYTKE.

JluneliHasi, KkBagpaTU4Hass W JpPOOHO-TMHEWHAs (YHKUUU. DJIEMEHTApHOE
UCCIIEIOBAHNUE U MIOCTPOEHUE UX TPAPUKOB.



CreneHHas (QyHKIMS C HaTypaJbHBIM M LEJbIM MoKa3aTeneM. E€ cBoilicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0M CTENeHU Kak (pyHKIMU 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM IIOKA3aTEJIEM.

[lokazatenbHass u Jjorapupmuueckas (yHKIUU, MX CBOHCTBA U TpaPUKH.
Hcnonb3oBanue rpadukoB GyHKUUNA Ul peIIEHUs] YPaBHEHUIA.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIICHHE TPUTOHOMETPUYECKUX
(yHKUIUN YKCIIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTHU B pEabHBIX Mpoleccax u sBieHusx. ['paduxu
pEANBHBIX 3aBUCUMOCTEM.

Havana MaTeMaTH4eCKOro aHaJIM3a

[locnenoBaTenbHOCTH, CHOCOOBI 3aJaHUsl  ToOchefoBaTelbHOCTENH. MeToj
MaTEeMAaTHYECKON MHAYKUHH. MOHOTOHHBIE U OTPaHUYEHHBIE TOCIIEIOBATEIBHOCTH.
HcToprs BO3HUMKHOBEHMSI MaTeMaTHYECKOTO aHaiM3a KakK aHaiu3a OECKOHEYHO
MaJbIX.

Apudmernyeckas M reoMeTpuyeckas nporpeccud. beckoHedyHO yObIBarouias
reoMmerpuueckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TIE€OMETPUUYECKOMN
nporpeccuu. JIMHEHHbIM U DKCIOHEHIMANBHBIA pocT. Yucno e. @opmyna CIOXKHBIX
npoueHToB. Mcnonp30oBaHME MNpPOrpeccud Uil  PEUIEHUs  peallbHbIX — 3a/ad
IPUKIIAJHOTO XapakTepa.

HenpepoiBHble (yHKIMUM W uX cBoWcTBa. Touyku paspbiBa. ACUMITOTHI
rpadukoB ¢GyHkiuid. CBoicTBa (YHKIMNA HENPEPHIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB IS pEUICHUS HEpPaBeHCTB. IlIpuMeHeHHe CBOWCTB HENMPEPBIBHBIX
GyHKIUN 11 penieHus 3a1ay.

[lepBast u BrOpas mpousBojHble GyHKUIMU. OmnpeseneHue, reOMeTpUYECKud u
(bU3UYECKUI CMBICI MPOM3BOIHON. Y paBHEHHE KacaTebHOU K rpaduKy (QyHKIIHH.

[TpousBoiHbIe AyteMeHTapHBIX QyHKIUA. [Ipon3BoIHAs CyMMBI, TPOU3BEICHMUS,
YaCTHOT'O U KOMITO3UIIMH (PYHKITUH.

MHoxecTBa U JIOTHKA

MHOXeCTBO, OIepaldd HaJ MHOXKECTBAMM M HX CBOWCTBA. Jlnarpammsl
Oiinepa—Benna. [IpuMeHeHre TEOPETUKO-MHOKECTBEHHOTO amnmapara JJjisi OIUCaHUS
peaslbHBIX MpPOLECCOB M SBJICHWM, NPU pEIICHUH 3aJad U3 APYTrux Y4eOHbIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaT€MaTH4YECKOro OOBEKTa, CJEICTBUE,
JOKa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIJACC

Yucsa 1 BIYUCICHUSA

Harypanbnbpie u wnensle uucna. lIpyuMeHeHHE NPU3HAKOB JEIMMOCTH LIEIBIX
yucen, HauOonbiiuii obmmit aenutens (ganee — HOJl) u nHaumMenslee oOiee
kpatHoe (nanee — HOK), ocratkoB mo moaysmto, anroputma EBkiauaa st pemieHus
3a/1a4 B LI€JIbIX YHCIIAX.



KommiekcHbie uncna. AnreOpanyeckas 1 TpUroHoMeTpruueckas (OpMbl 3aIucu
KOMIUJIEKCHOTO 4ucia. ApupMETHYeCKHue Omnepanuyd ¢ KOMIIEKCHBIMU YHUCJIAMH.
N3o0paxenne KOMILJIEKCHBIX YMCEN Ha KOOPJAMHATHOM miockoctu. PopmynaMyaspa.
KopHu n-olicreneHMn3KoMITIEKCHOrOYMCHa. [[puMeHeHne KOMIUIEKCHBIX YUCEN IS
penieHus GU3NUEeCKUX U TEOMETPUUECKHUX 3a]1ay.

YpaBHeHUsS] M1 HEPAaBEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHUN U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CJIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX  YpaBHEHUU c [IOMOIIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUroHOMEeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTEIbHBIX U JIOTApUPMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUSI UPPALIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJbl pEIICHUSI CHUCTEM M COBOKYIHOCTEH paliMOHAIbHBIX,
UPPALMOHANIHHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMHUUECKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMM.

[IpuMmeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMATHYECKUX
3a/lay ¥ 3a7a4 U3 Pa3IUYHbIX 00JACTEl HAayKU M PEabHOM KU3HU, UHTEPIIpETaIUs
NOJIYYEHHBIX PE3YyJIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk xommosurnuu ¢yukuin. ['eomerpudeckre o00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHUs YpaBHEHWHW U HepaBeHCTB. [ paduyeckue
METO/bI pEUICHU 3a7]a4 C IapaMEeTPaAMHU.

Ucnonb3oBanue rpadukoB GyHKIMA A7 HCCIAEAOBAHHS TIPOIECCOB U
3aBUCUMOCTEH, KOTOPBIE€ BO3HUKAIOT MPH PEIICHUH 337a4 U3 JPYruxX y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamu3a

[IpumMeHeHHe TPOM3BOJHON K HCCIICIOBaHUIO (DYHKIIMM HAa MOHOTOHHOCTH M
skcTpeMyMbl. HaxoxkieHnrne HanOoNbIIero 1 HAMMEHBIIETO 3HAYCHUN HETPEpPHIBHOM
(GyHKIIMU Ha OTpE3KeE.

[IpumeHeHne TPOU3BOAHOM Uil HAXOXKACHUS HAWJIYUYIIETO pPELIICHUS B
MPUKIAAHBIX 3aJadax, JId OIPEHEIICHUs CKOPOCTH UM YCKOPEHHUs Mpoliecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpasubix. [lepBooOpasHbie
aneMeHTapHbIX QyHkuil. [IpaBrranaxoxaeHUSIIEpBOOOPA3HBIX.

Nuterpan. I'eoMeTprueCKUUCMBICIUHTETPANIA. BBIYMCIEHHE ONPEaeTIEHHOTO
uHrterpana no gpopmysne Hetotona-JIeitonuua.

[Ipumenenue wuHTErpana sl HAXOXKACHUS IUIOIMIaAed IUIOCKUX ¢Guryp u
00BbEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsr pemienuit  auddepeHunanbHbIX  ypaBHEHH. MareMmarnueckoe
MOJIETUPOBAHUE PEATIbHBIX MPOIECCOB C MOMOIUIBI0 TU(P(EepEeHIIMATBHBIX YPABHEHUM.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«~AJITEBPA 1  HAYAJIA  MATEMATHUYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh T'PaKAAHCKOW MO3UIMU OOYYarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JI€HA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMAaTUYECKUX
OCHOBaxX (PYHKIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOUETYP
IPaXKIAHCKOTO 00111eCTBa (BBIOOPHI, OMPOCHI U APYro€), YMEHUE B3aUMOJICUCTBOBATH
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUAMHU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOM HUIECHTUYHOCTH, YBAXKEHHUS K
NPOIIJIOMY U HACTOSIIEMY POCCHUMCKON MaTEeMAaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KCHUSIM POCCHMCKMX MAaTEMAaTUKOB M POCCHUHCKONW MaTEMaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE HJTHX JOCTH)KEHHUW B JPYrdx HaykaX, TEXHOJOTHusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAaHHME IYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOrO MOBEAECHUSA, CBSI3aHHOTO C NPAKTHUYECKUM
IPUMEHEHHEM JOCTHKEHUW HAYKU U JEATEIbHOCTHIO YUYEHOI0, OCO3HAHUE JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasg JCTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1ad, PEIICHHUH, PacCyXICHUH, BOCIPUUMYHBOCTD K
MaTE€MAaTHYECKUM ACIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUYECKUE 3HAHUS B MHTEPECAX
3I0pOBOTO M Oe30macHOro oOpasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE THUTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M OTABIXA,
perymsipHast (u3MYecKass AaKTUBHOCTH), (PH3MYECKOE COBEPIICHCTBOBAHHUE TIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYZly, OCO3HAHHE IIEHHOCTU TPYI0IIO0HSI, HHTEPEC K Pa3IMIHbIM
chepam mnpodecCHOHANBHONW MACSATENBHOCTH, CBA3aHHBIM C MaTEMaTUKOW M €€
MIPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymieit mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4ecKoMy 0Opa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEU KU3HH,
FOTOBHOCTh K AKTHBHOMY YYacTHIO B  PEIICHUM MPAKTHUYECKUX  3ajad
MaTeMaTU4eCKON HaIlpaBJIEHHOCTH;



7) 3K0JIOTHY€eCKOTr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  DKOJOTMYECKOM  KyJNbTYpbl, [OHUMaHUE  BIUSHUS
COIMATbHO-KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COIMATIbHOU
Cpeibl, OCO3HAHUE TJI00ATBHOTO XapaKTepa HKOJIOTUUECKUX MPOoOIeM, OprUeHTAIUs Ha
MIPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JJISl pelIeHus 3a1a4 B 00JIaCTU OKpYKarolen
cpenbl, IJIAHUPOBAHUE TOCTYNKOB U OIEHKH WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA

c(hOpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKU, MOHUMaHUE MaTeMaTHYECKON
HayKd Kak cepbl 4eTOBEUECKOU JIeSITEILHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTHU
JUIS pa3BUTHS IMBWIM3AIMK, OBJIAJCHUE S3BIKOM MAaTEMAaTUKH M MaTeMaTU4YeCKOU
KyJIbTYpOH KaK CPEeJICTBOM MO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBISATh MPOSKTHYIO U
UCCJIEIOBATEIBCKYIO ACSTEIbHOCTh UHIUBUAYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue 1eicTBus:

® BBUSIBJSITh M XapaKTEpPU30BATh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUN MEXIy MOHATHAMH, (QOpPMYyIUPOBATH
OnpeIeNICHUS MOHSATHH, YCTaHABJINUBAaTh CYILIECTBEHHBIN MIPU3HAK
KiIaccuuKali, OCHOBaHUS [UIsi OOOOIIEHHWS U CpaBHEHUS, KpPUTEPHUH
IIPOBOJIMMOTO aHAJIN34;

® BOCIPHUHUMATH, bopmynrpoBaTh u peoOpa3oBhIBATh CYXKJICHHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

® BBIIBISATh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUHUS B
dakTax, MaHHBIX, HAONIOJACHUSIX WM YTBEPXKICHUSX, MpeasiaraTh KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

e JleflaTh BBIBOJBI C KCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUH;

® [POBOJAUTH CAMOCTOSITENIBHO J0KA3aTeJIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUMN
(mpsiMble ¥ OT MPOTUBHOI'0), BHICTPAUBATh apryMEHTAIIHNIO, IPUBOJUTH IPUMEPHI
¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

e BBIOMPATH CIIOCOO pernieHus yuyeOHoM 3aaun (CpaBHUBATh HECKOJIIBKO BApPHAHTOB
peuieHus, BbIOMpaTh HaubOoJee NOAXOASAUUMNA C Y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:

® HCIIOJB30BaTh BOMPOCHl KAk HCCIEAOBATENIBCKUM HWHCTPYMEHT ITIO3HAHMS,
dbopmynupoBaTh  BONPOCHL,  (UKCUPYIOLIME  NOPOTUBOpeuYHe,  MpodieMy,
yCTaHABIMBAaTh MCKOMOE M JaHHOE, (hOpMUPOBATh THUIOTE3Y, apryMEHTHUPOBATh
CBOIO MTO3UIIMIO, MHEHUE;



MPOBOJUTH CAMOCTOSITEIBHO CIITAHUPOBAHHBIA IKCIEPUMEHT, UCCIEAOBAHUE 1O
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbEKTa, SIBICHMs, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;
CaMOCTOSITEIbHO (OpMYyNHpOBaTh O00OOIIEHHS W BBIBOJBI MO pe3yibTaTaM
MPOBEIEHHOTO  HAONIOAEHUS, UCCIENOBaHUSA, OLEHUBATh JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;
OPOrHO3UPOBATH BO3MOXKHOE pPa3BUTUE TMIpollecca, a TakKe BbIABUTATh
IPEIONIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ unpopmaumeii:
BBISABJIATh JeUIMTHl MHPOpPMALMU, NAHHBIX, HEOOXOJUMBIX HJii OTBETa Ha
BOMPOC U JJIs pELICHUS 3a1a4H;
BbIOMpaTh MHOOPMAIMIO W3 HMCTOYHUKOB pA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(OOPMAIMIO Pa3IUYHBIX BHUIOB U
dbopm npeacTaBICHUS;
CTPYKTYpPUpPOBaTh HMH(OpPMAIIHUIO, MPEACTABIATh €€ B pa3IMuHbIX (Qopmax,
WLUTIOCTPUPOBATH TpadUyEeCKu;
OLICHMBATh HAJEKHOCTh MHPOPMALIUU 10 CAMOCTOSITENIbHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUs

OO01menune:

¢ BOCIIPHUHUMATL H @OpMYﬂHpOBaTB CYyXXKACHUSA B COOTBCTCTBHU C YCIIOBUAMH U

HeJIsIMU  OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U NHMCBMEHHBIX TEKCTaX, IaBaTh IOSCHEHUs MO XOAY PELICHMS 3a]auH,
KOMMEHTHPOBATh MOJYYECHHBIN PE3YJIbTaT;

B XO0J¢ OOCYXJCHHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOU TEMBI,
npoOJieMbl, pelaeMol 3aJadyu, BBICKA3bIBAaTh HJIEH, HAICJCHHBIE HA TIOUCK
pELICHUs, COINOCTABIATh CBOM CYXICHUS C CYXKICHUSMH IAPYTUX YYACTHUKOB
auanora, OOHapy>KUBaTh Pa3IU4YUe U CXOACTBO IMO3UIIMNA, B KOPPEKTHON (popme
dbopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

IPEACTABIIATh PE3YIbTaThl PEIIEHUs 3aJa4H, SKCIIEPUMEHTA, HUCCICI0BAHUSA,
IIPOEKTa, CaMOCTOATENFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4E€TOM 3aja4
Ipe3eHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryjisiTUBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE J1eHCTBUA

Camoopranusanus:
COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a7a4M, BBIOMPATH CIOCOO pEIIeHUs C
YYETOM AMEIOLINXCS pecypcoB 151 COOCTBEHHBIX BO3MOKHOCTEH,
ApryMEHTHUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHHH C YYETOM HOBOM
uH(opMaum.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIN MHTEJJIEKT:



® BIAJECTh HABBIKAMU IO3HABATEILHOM PE(PIEKCUU KAaK OCO3HAHMS COBEpPLIAEMBIX
JNEUCTBUH U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAAETh CIOCOOaAMU
CaMONPOBEPKH,  CAMOKOHTPOJI  Mpouecca M pe3yiapTaTa  pelIeHHs
MaTeMaTHYECKOM 3aa4u;

® [pEeABUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTHh IpH PEUICHUH 3a7auH,
BHOCUTH KOPPEKTHUBBI B AESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

® OICHMBAaTh COOTBETCTBHE PE3yJbTaTa LEIU U YCIOBUSAM, OOBACHATH NMPUUHUHBI
JOCTUXKEHUSI WJIM HEIOCTHXKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

® [IOHMMaTh W UCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHOU
paboThl NpU penieHud y4yeOHBIX 3ajady, NOpPUHUMATh IeJib COBMECTHOMU
JEeSATENbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacrpeaensirhb
BUJBl paboOT, JOroBapuBaThCs, OOCYXKIaTh MPOLECC W pe3yiabTaT padoThI,
0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® Vy4YacTBOBAaTh B TPYNNOBBIX (QopMax paboTbl (0OcCyxkaeHHs, OOMEH MHEHMHI,
«MO3TOBbl€ IITYpPMbl» M HMHBIE), BBINOJHATH CBOIO YacTb pabOThl W
KOOPJMHUPOBATh CBOU JACHCTBUS C JAPYTMMH YICHAMH KOMAaHJbl, OLIEHUBAThH
Ka4eCcTBO CBOET0O BKJaJa B OOLIUI MPOAYKT IO KPUTEPHSIM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEUCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy o6yuenus B 10 kJjacce oOydJaromuiics TOJYYUT CIEAYIONINC
NPEeIMETHBIE pe3yibTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

e CBOOOJHO OMEpPUPOBATh TMOHATUSIMHU: PANUOHATBHOE YHUCIO, OECKOHEUHas
nepuoanydeckass JapoOb, TMPOIEHThI, HPPALUOHATBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEN, MOJYJIb IEHCTBUTEIBLHOIO YNCIA;

e TMPUMEHATH APOOU U MPOUEHTHI JIJIsl PEIICHUS MPUKIIAIHBIX 3a]1a4 U3 Pa3IMYHbIX
OTpacied 3HaHUW U PeabHOU KU3HH;

e TMPUMEHATHh NPHUONMKEHHBIC BHIYUCICHUSA, TPABWIIA OKPYTJICHUS, MPUKUIKY U
OLICHKY Pe3yJbTaTa BHIYUCIICHUI;

e CBOOOJHO OMEpPUPOBATH TMOHSATHEM: CTEMEHb C IENIbIM  TOoKa3aTeseM,
UCIIONIb30BaTh MOAXOANTYI0 (OPMY 3amuCH JIEWCTBUTENBHBIX YHUCEN IS
pelIeHns MPakKTUYeCKUX 3a1a4 U MPEJICTaBICHUS JaHHBIX;

e CBOOOJHO OIEPUPOBATH TMOHATHEM: apUPMETUYECKUN KOPEHb HATYpPaIbHOU
CTEIICHH;

e CBOOOJIHO ONEPUPOBATH MOHSATUEM: CTETIEHb C PAllMOHATIBHBIM MTOKA3aTEIEM;

e CBOOOJIHO OMNEpPUPOBATh TMOHATHSAMHU: Jorapudm 4UKCIA, JAECATUYHBIE U
HaTypaJibHbIE JIOTapUPMBI;



CBOOOJIHO ONEPUPOBATH TOHSITUAMHU: CHUHYC, KOCHUHYC, TAaHTE€HC, KOTaHTEHC
YHICIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSMH: APKCUHYC, APKKOCUHYC M apKTAHIE€HC YHUCJIOBOTO
aprymeHTa.

YpaBHEHUS M HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATh TMOHATUSIMU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCUJIBHBIC ~ YpaBHEHUSI W YPaBHEHUS-CJICJICTBUS,  PaBHOCHJIbHbBIC
HEPABEHCTBA;

OPUMEHATh  Pa3dudyHble METOAbl PEIICHUS palMOHAJIBHBIX U  JPOOHO-
pallMOHAJBHBIX YPaBHEHHH, MPUMEHSITh METOJ HWHTEPBAJIIOB IS pEIICHUs
HEPaBEHCTB;

CBOOOJIHO OIEpPUPOBATH TMOHSATUSMH: MHOTOUYJIEH OT OJHOM TIEPEMEHHOMU,
MHOTOYJIEH C UeNbIMU Kod(pduiMeHTaMu, KOPHH MHOTOYJIEHa, MPUMEHSTh
JIeJIeHhe MHOTOWJIEHa Ha MHOTOWIEH C OCTaTkoM, TeopeMy be3y u Teopemy
Buera qns pemenns 3anady;

CBOOOJIHO ONEPUPOBATh TMOHATHUSAMHU: CUCTEMa JIMHEHHBIX YpPaBHCHHH, MaTpHIIA,
OTIPENICNIUTENIb MAaTPUIIBI 2 X 2 M €ro reOMeTPUYECKHIl CMBICI, HCIIOIh30BaTh
CBOMCTBa oOmpeAeauTeNsi 2 X 2 1 BBIYUCICHUS €ro 3HAa4eHUs, MPUMEHSTh
OTIPENICNIUTENN I PEIICHUST CUCTEMbI JIMHEWHBIX YpaBHEHHM, MOJEIUPOBATH
peanbHbIe CUTyalluu C MOMOIIBIO CUCTEMBI JUHEHHBIX ypaBHEHHH, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJEIM €  TOMOILIBI0  MAaTpUIl M  OINpeAesuTeNeH,
UHTEPIPETUPOBATH MOTYyUYEHHBIN pPe3yJIbTaT;
UCIIOJIb30BaTh CBOMCTBA IEMUCTBUI C KOPHAMMU JIJIsl TpeoOpa30BaHus BHIPAKECHUI;
BBITMIOJHATH MPeoOpa3oBaHMsl YHMCIOBBIX BBIPAKEHHH, COJEpKAIlUX CTENEHU C
paIMOHAILHBIM MTOKa3aTeNeM;
UCITOJIH30BaTh CBOMCTBA Jorapu(MoB I MpeoOpa3oBaHMs JIOTApUPMUUESCKUX
BBIPAKECHUM;
CBOOOJTHO OIEpPUPOBATH TOHATHUSAMHU: HpPpAMOHAIBHBIC, IIOKa3aTelIbHbIE U
gorapu(MUYECKUe ypaBHEHUS, HAXOJUTh WX PEIIEHUS C  TOMOIIBIO
PABHOCHUJIBHBIX NIEPEXO/I0B UIIM OCYILECTBIISS POBEPKY KOPHEH;
NPUMEHSITh OCHOBHBIE TpPUTOHOMETpUYeckue GOpMynbl sl MpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUM;
CBOOOJTHO OTIEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHUE, TPUMEHSTh
HeoOXoMMbIe (OPMYIBI ISl PEIICHUS! OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPAaBHEHUN;
MOJENHNPOBATH pealibHbIe CUTYyallMU Ha SI3bIKE alreOpbl, COCTABISITh BhIPAKECHHUS,
yYpaBHEHHUS, HEpPABEHCTBAa IO YCIOBUIO 3aJlauyd, HCCIEI0BaTh MOCTPOCHHbBIE
MOJIETIM C UCTIOJIb30BAHHMEM armapara anreOphi.

DOyHKUUM U TPaPUKH:
CBOOOJIHO OIEpUPOBATh MOHATUAMHU: (PYHKIHMS, CIOCOOBI 3a7aHusi (YHKIUH,
B3aUMHO oOpatHble (YHKIUU, KOMMOO3uLMs (QyHKUMH, rpadux GyHKIUY,
BBITIOJIHSITh AJIEMEHTapHbIe TpeoOpa3oBaHus rpauKoB PyHKIINIH;



CBOOOJHO OIEPUPOBATH TMOHATHSAMHU: 00JIACTh ONpPENETCHUST U MHOMXECTBO
3HaYeHUH (PyHKINU, HYTH QYHKIUN, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;
CBOOOJHO  OMEpPUPOBaTH TMOHATHAMH: UYETHBIE © HEUYETHBIE (DYHKIUH,
nepuoanyeckre GyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI H
MUHUMYMbI (YHKIMM, HauOosbllleeé W HAaUMEHbIlEe 3HAauYeHHEe (YHKUHUU Ha
IPOMEXYTKE;
CBOOOJIHO ONEpUPOBATh TOHATUSAMU: CTETICHHAs (YHKIUS C HATypaJbHBIM U
[eJIBIM TTOKa3aTeneM, TpaduK CTENeHHONH (QYHKIHMU C HATypalIbHBIM M IIEJIBIM
nokasaresneMm, rpaduk KOpHS N-OM CTEeNeHW Kak (YHKIMH OOpaTHOM CTENeHH C
HaTypaJbHBIM MTOKa3aTeseM;
ONEepUpPOBaTh TMOHATHUSAMH: JIMHEHHas, KBaJapaTHUHAs U JIpOOHO-THHEWHHas
(GYHKIHH, BBITOTHATH JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IpauKOB;
CBOOOJHO OMepUpOBaTh TMOHATUSAMU: TIOKa3aTelbHas U JorapupmMuyeckas
(GyHKIMH, ©X CBOWCTBA W TpadUKH, HUCIOJIB30BATh MX TpaQUKH ISl PEIICHUSI
YPaBHEHUM;
CBOOOJIHO  OINEpPHPOBATH TIOHATHUSMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTH,
orpeieNieHNe TPUTOHOMETPHUECKUX (PYHKIIA YUCIIOBOTO apTyMEHTA;
UCIOJIb30BaTh Tpaduku HYHKIMMA AJs UCCIEOBaHUS MPOLIECCOB U 3aBUCUMOCTEN
Npyd pEelIeHWH 3aJad U3 JPYruX Y4YeOHBIX TNPEAMETOB U PpealbHON IKU3HHU,
BbIpaXkaTh (hOpMyJaMU 3aBUCUMOCTH MEKy BEIMUNHAMU;

Havayia MaTeMaTH4eCcKOro aHajan3a:
CBOOOJTHO OIEpUpOBaTh MOHATUSMU: apudmeTHueckass W TeoMeTpUuyecKas
nporpeccusi, 0ECKOHEYHO YOBIBaIOIas Te€oMeTpruecKasi Mporpeccusi, JINHEHHbBIN
U OKCIMOHEHIMAIbHBIA  pocT, (GopMyia CIOXKHBIX TMPOIEHTOB, HUMETh
IpEe/ICTaBIICHUE O KOHCTAHTE;
UCIIOJIb30BaTh MPOTPECCHM I PEUIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;
CBOOOJTHO OMEPHPOBATH MOHATHSIMHU: TOCIEIOBATEIBHOCTh, CIMOCOOBI 3aJaHus
IOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE I1OCJIEI0BATEIBLHOCTH,
IOHUMAaTh OCHOBBI 3apOXKJIEHUS MaTEeMaTHYECKOTO aHajlM3a Kak aHaiusa
OECKOHEYHO MaJIbIX;
CcBOOO/IHO OMNEPUPOBATH MOHATUSAMM: HEMpEpbIBHbIE (YHKIIMH, TOYKU pPa3pbiBa
rpaduka GyHKIIUHA, ACUMIITOTHI Tpaduka QyHKITNH;
CBOOOIHO OIEpUpOBaTh MOHATHEM: (QYHKIHUS, HENpEepbIBHAsS Ha OTpPE3KE,
HNPUMEHSATh CBOMCTBA HEMPEPHIBHBIX (PYHKIMN IS PEIICHUs 3a/a4;
cBOOOIHO ONEpUPOBATh MOHATUAMM: MEpBasi U BTOpas MPOU3BOAHbBIC (DYHKIINH,
KacarejabHas K rpaguKky GyHKIUN;
BBIYUCIIATH POU3BOAHBIE CYMMBI, IPOU3BECHHS, YACTHOTO U KOMITO3UIIUH JIBYX
(GyHKIMIA, 3HaTh TPOU3BOIHBIC DJIEMEHTAPHBIX () YHKIIUH;
UCIIOJb30BaTh TEOMETPUUECKUH U (U3UYECKUH CMBICT MPOU3BOAHOM st
peleHus 3aaad.



MHo:KecTBa U JIOTHKA:
e CcBOOOJHO ONMEPUPOBATH MOHATUSIMH: MHOXKECTBO, ONIEpaIlMU HAJl MHOKECTBAMU;
® JCHOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIW amnmapar s ONHMCAHUSA PEATbHBIX
MIPOIIECCOB U SIBJICHUM, MPU PEIICHUH 3a]]a4 U3 IPYTUX YUEOHBIX IPEAMETOB;
e CBOOOJHO ONEPUPOBATH MOHATUSMU: OINpEJEICHUEe, TeopemMa, YpaBHEHHE-
CJICJICTBHE, CBOMCTBO MaTeMaTHU4YE€CKOTO 00BeKTa, JI0Ka3aTeJIbCTBO,
PaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy oOydenuss BI11 kiacce o0OydYarOmIMiCAd TOJYYUT CIEIYIONINE
MpPEeIMETHbIE PEe3yJbTaThl MO OTAEIbHBIM TeMaM paboyell mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia 1 BBIYUCIICHUSA:

e CBOOOJIHO ONEpUPOBaTh MOHATHUSAMU: HATypaJbHOE W LEJI0€ YUCIO, MHOXKECTBA
HaTypaJbHbBIX U LEJIBIX YUCEII, UCII0JIB30BATh PU3HAKU JIEIIMMOCTH LIEJIBIX YUCEIL,
HO/l u HOK HaTypabHBIX 4yucen Uil pelieHus 3a]ad, MPUMEHSTh alrOpUTM
EBknnpa;

e CBOOOJIHO OMNEpUpPOBaTh TMOHATHEM OCTaTKa IO MOJYJI0, 3aliChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

® CBOOOJIHO ONEPUPOBATH TMOHATUAMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJl, TPEJCTABIATh KOMIUIEKCHBIE YMCiia B alreOpandyeckoi u
TPUTOHOMETPUYECKOH (hopMe, BBIIOJIHATh apu(PMETUUECKUE ONEPALUU C HUMU U
n300paxaTh HA KOOPAUHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

e CBOOOJHO ONEpPUPOBATH NOHATUAMM: HPPALMOHAIbHBIE, IOKa3aTeJIbHbIE W
norapu(MUYECKUE HEpPaBEHCTBA, HAXOAUTh MX PpEHIEHHS C [OMOIIbIO
PaBHOCHIIBHBIX IIEPEXO/I0B;

® OCYILECTBIATH OTOOP KOpHEN IPU PELIEHUN TPUTOHOMETPUUECKOIO YPABHEHNUS;

e CcBOOOJHO ONEpPUpPOBAaTh IMOHATHEM TPUTOHOMETPUYECKOE  HEPaBEHCTBO,
OPUMEHATh HEoO0XOoAMMBbIE (QOpPMYJbl JUIsl PEIICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

e CBOOOJHO OMNEpPUPOBATH TMOHATUSAMHU: CUCTEMA M COBOKYIHOCTb ypPaBHEHUU HU
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOIUTD PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALIMOHAJIBHBIX, IIOKA3aTEIbHbBIX 1
norapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

® pelarh palMoOHAIbHbIE, UPPALMOHAIBHBIE, [I0KA3ATENbHBIE, JIOTApU(PMHUUECKUE U
TPUTOHOMETPUUYECKUE YPAaBHEHUS M HEPABEHCTBA, COIEp)KAILME MOIYIU U
[1apaMeTphl;

® [IPUMEHATH IpapUUECKUe METONbl I PELIeHUs YpaBHEHWA M HEPABEHCTB, a
TaKKe 3a7a4 ¢ IapaMeTpaMu,

® MOJEJIHUPOBATh PeajbHbIE CUTyallMU HA A3BIKE aJIr€Opbl, COCTABIATh BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA U MX CHUCTEMBl II0 YCJIOBUIO 3aJayu, HCCIENOBATh



MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM arllapaTa anreopbl, MHTEPIPETUPOBATh
IIOJIy4YEHHBIN pe3yJIbTarT.

DyHKIUHA U TPaPUKH:
CTpOUTh TpaUKd KOMMO3UUMU (QPYHKUUA C TOMOIIBIO 3JIEMEHTApHOIrO
MCCJIEI0BAHUS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;
CTPOUTh T€OMETpUYECKUE 00pa3bl ypaBHEHUN U HEPABEHCTB HAa KOOPJAMHATHOM
IUIOCKOCTH;
CBOOOJTHO ONEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIIUH;
OPUMEHATh (QYHKIUU I MOJEIUPOBAHMS U  UCCIENOBAHUA PEaJbHBIX
IPOLIECCOB.

Hauyasa maTeMaTH4ecKOro aHajim3a:
UCIIOJIb30BaTh MPOU3BOJHYIO JJIsI UCCIEAOBAaHUA (PYHKIIMM HAa MOHOTOHHOCThH U
KCTPEMYMBI;
HaXOAUTh HamOOJblIEEe W HaUMEHbllee 3HAUeHHs (YHKIHUU HENpPEphIBHOM Ha
OTpE3KE;
UCIIOJIb30BaTh MPOU3BOAHYIO [IJIi HAaXOXKJICHHUS HAaWIy4ylIero peuieHus B
NPUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKHX, 3ajJauax, s
OTpeJIEICHUs] CKOPOCTH M YCKOpPEHHUsl Mpollecca, 3aJaHHOTO (Gopmynoil wuiu
rpadukom;
cBOOO/IHO ONEpUpPOBaTh MOHATUSAMU: IepBOOOpa3Hasi, ONpeaeNEHHbIN HHTerpall,
HaXOJUTh MEpBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN U BBIYUCIATH UHTETPA I10
dbopmyne Hprotona-JleiiOnuna;
HaXOJUTh IUIOIIAIU TUIOCKUX PUTyp U 0OBEMBI TEJ C IOMOILBIO HHTETPaa;
UMETh MpPEACTAaBIEHUE O MAaTeMaTHYeCKOM MOJEIUPOBAaHUU Ha MpUMEpE
cocTaBieHus TudhepeHInaIbHBIX YpaBHEHUIH;
peliate NPUKIAAHBIE 3a7aud, B TOM YHCIE COLUAIbHO-3KOHOMHYECKOTO MU
(u3nyeckoro xapakrepa, CpeiCTBaMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A. YIUIYBJIEHHBIN YPOBEHb»

ypaBHEHUS

10 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM(ppoBbIE) 00pa3oBaTeJIbHbIE
K II
n/n NnporpaMmmbIl Beero OHTPOJILHBIC PAKTHYE€CKHE pecypcol
padoThl padoTsbI
MHO0KecTBO JeHCTBUTENBHBIX UHCEN. .
MHoroUIeHbL. PAIMOHATHEIE VPaBHEHHS https://resh.edu.ru/subject/lesson/5100/conspect/225482/
' C }:p 24 1 https://resh.edu.ru/subject/lesson/5255/main/272515/
71 HepaBerTBa. HCTEMBbI JIMTHCUHBIX https://resh.edu.ru/subject/lesson/4728/conspect/158544/
YpaBHEHUH
dymkumy u rpaduky. CTeneHnas https://resh.edu.ru/subject/lesson/6124/main/38974/
i 12 1
hyHKITHS C IeITBIM NToKa3aTeseM https://resh.edu.ru/subject/lesson/5540/start/327000/
ApumETHICCKHIE KOPCHE N-Oif CTENICHH. 15 1 https://resh.edu.ru/subject/lesson/5498/start/272542/
HppanmonanbHple ypaBHEHHS
IT . .
4 OKasaTeAbHaA QyHKIMS 10 1 https://resh.edu.ru/subject/lesson/5627/start/159321/
[TokazarenbHble ypaBHEHUS
https://resh.edu.ru/subject/lesson/5753/start/272574/
JI . .
OrapHOMIECKan yHKIH 18 1 https://resh.edu.ru/subject/lesson/3834/start/198687/
Jlorapudmuueckue ypaBHEHUS
https://resh.edu.ru/subject/lesson/4732/start/198842/
TpHrOHOMETpPHUECKHE BEIPAKEHHS 1 ’ . https://resh.edu.ru/subject/lesson/6019/start/199181/

https://resh.edu.ru/subject/lesson/4324/start/199618/



https://resh.edu.ru/subject/lesson/6124/main/38974/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/4324/start/199618/

https://resh.edu.ru/subject/lesson/6314/start/199928/
7 [TocnenoBarenbHOCTH U IPOTPECCUU 10 1
8 Henpepeisabie pynkiun. [IponsBoanas 20 1
9 [ToBTOpenue, o6odIIEHKE, 5 5
CUCTEMAaTH3alIMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O0 136 10 0
I[TPOTPAMME
11 KUIIACC
Koan4yecTBo 4acos
Ne HaumeHoBaHue pa3/iejioB U TeM JaexkTpoHHbIe (HUpPOBHIE)
n/n nporpamMMbl Beero Kontposbubie | IIpakTHueckue | ofpasoBaTeibHbIE PeCypChl
padoThbI padoThI
1 HccnenoBanue GyHKIUN ¢ TOMOIIIBIO 99 1
MPOU3BOJHOM
2 [TepBooOpa3zHas 1 MHTETpaI 12 1
https://resh.edu.ru/subject/lesson/4920/start/200702/
r . .
3 Patpuiit TPHIOHOMETPHHCCKHX (pyHKciil 14 1 https://resh.edu.ru/subject/lesson/5570/start/200795/
TpuronomeTrpruyeckue HepaBeHCTBA
https://resh.edu.ru/subject/lesson/3943/start/200825/
4 UppatmonansHble, MoKazaTeabHbIe U 24 1

JIOFapI/I(bMI/I‘-ICCKI/IC HCpPaBCHCTBA



https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/5570/start/200795/

https://resh.edu.ru/subject/lesson/4115/start/149105/

https://resh.edu.ru/subject/lesson/4103/start/38536/

5 KowmrekcHbie uncia 10 1
https://resh.edu.ru/subject/lesson/6120/start/38567/
https://resh.edu.ru/subject/lesson/4930/start/79039/
6 HarypaneHble u nensie uyncia 10 1
CI/ICTGMI)I palrOHAJIIBHBIX, UppaluOHAJIbHBIX
7 MOKa3aTeIbHBIX U JIOTapUPMUUECKUX 12 1 https://resh.edu.ru/subject/lesson/4155/start/38784/
YpaBHEHUU
8 3aaum ¢ mapameTpamMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIHS 16 5
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10



https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4103/start/38536/
https://resh.edu.ru/subject/lesson/6120/start/38567/
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