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HOACHUTEJBHASA 3AIINCKA

MOSICHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeOHOro kypca «Anredpa M Haudaja MaTeMaTHYECKOTO
aHanu3a» 6a3oBoro ypoBHs st ooyuatomuxcs 10 —11 kimaccoB pa3paborana Ha OCHOBE
®denepadbHOTO TOCY/IAPCTBEHHOTO O0pa30BaTENBLHOTO CTaHAApTa CPEIHEro OOIero
oOpa3zoBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMN, MPEIBSIBISIEMBIX K
MaTeMaTU4eCKOMY 00pa30BaHuI0, U TPAIUIIMNA poccuiickoro oopazoBanus. Peanuzanus
MporpamMMBbl 00€CIIeYNBAET OBJIAJICHUE KITFOYEBBIMHI KOMITETCHIIUSIME, COCTABIISTFOIITIMH
OCHOBY JJIi CaMOpa3BUTHUA U  HEMNPEPHIBHOTO 0OOpa3oBaHUs, IIEJIOCTHOCTD
OOIIEKYyIbTYPHOTO, JIMYHOCTHOTO ¥  TIO3HABATENHLHOTO  PAa3BUTHUSl  JIMYHOCTH
o0yyarommxcs.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHYECKOrO aHallM3a» SBISETCS OJHUM U3
HanOoJiee 3HaYMMBbIX B TPOrpaMMe CTApUIEH IIKOJIbI, TOCKOJIbKY, C OJTHON CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYI0 0a3y NIl M3Y4YEHUs BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, @ C JIPYrod CTOPOHBI, (GOPMHUPYET JOTMUECKOE M aOCTPAKTHOE MBIILJICHUE
yyaluiuxcs Ha YpOBHE, HEOOXOOUMOM [UIsi OCBOEHHUS KYpCOB HMH(POPMATHKH,
OOIIeCTBO3HAHUSA, HCTOPHUM, CIOBECHOCTH. B pamkax ngaHHOro Kypca ydamiuecs
OBJIAJIEBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTopas (popMyJIHpyeT
CBOM JIOCTMKEHUSI B MaTeMaTuueckou popme.

Kypc anrebpel m Havyaqm MaTeMaTH4eCKOro aHallM3a 3aKJaJblBa€T OCHOBY IS
YCIELIHOTO OBJIa/IeHUsI 3aKOHAMU (PU3UKH, XUMUHU, OMOJIOTUH, TOHUMAaHHUSI OCHOBHBIX
TEHJCHIIMA SKOHOMUKH U OOIECTBEHHOM HU3HU, IO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX LIUPPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO UCITIOIb30BATh UX
B IOBCEIHEBHOW XM3HHU. B ToXe Bpemsi OBjiajeHHEe aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMM  MAaTEMAaTUYECKUMU KOHCTPYKIMSMH DPa3BUBAET yMEHHE HAXOAUThb
3aKOHOMEPHOCTH, OOOCHOBBIBATb  HCTUHHOCTb  YTBEPXKICHHS,  MCIIOJIb30BAThH



0000IIeHNe ¥ KOHKPETU3allMi0, a0CTparupoBaHUE M aHAJIOTuio, (opMUpYET
KpeaTMBHOE M KPUTHYECKOE MbILIUIEHHE. B Xoje wu3yueHus anreOpbl M Hayail
MaTEMaTUYECKOI0 aHalM3a B CTApIIEH IIKOJE y4YallHUecs IOJYy4YarOT HOBBIM OIIBIT
pelIeHnsT NPUKIAAHBIX 337a4, CAMOCTOSITENIBHOTO IIOCTPOCHUS MATEMAaTHYECKUX
MOJIEIEN PEATBHBIX CUTYAIIUH U HHTEPIIPETALMH ITOJTyYEHHBIX PEILIEHUM, 3HAKOMSTCS C
IpUMEPAMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE, HAYKE U B UCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSAMH U UX aBTOPaMH.

Kypc o6mamaer 3HaYUTENbHBIM BOCHHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak depe3 Y4eOHbIH MaTepuas, CIOCOOCTBYIOMUN (HOPMUPOBAHHIO
HAyYHOTO MHUPOBO33PEHHUS, TaK M dYepe3 CHeHUuPUKYy yueOHOU [eATeIbHOCTH,
TpeOyrome caMOCTOATENbHOCTH, aKKYpPaTHOCTH, MPOJOJIKUTEIIBHON KOHIIEHTpALUH
BHUMAaHHUs U OTBETCTBEHHOCTH 32 ITOJy4YECHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HavajlaM MaTEMaTHYECKOTO aHaln3a
JIEKUT NE€ATEIbHOCTHBIA MPUHIUIT OOYUECHHUS.

Crpykrypa Kypca «Ainrebpa W Hayajla MaTeMaTHYECKOI'O aHajIN3a» BKJIIOYAET
CIEAYIOIIUE COAECPKATEIBbHO-METOANYECKUE JIMHUM: «Yuclla W BBIYUCICHUA,
«DyHKIMU U TpaduKn», «YpaBHEHHUS U HepaBeHCTBa», «Hauamna marematmueckoro
aHanu3a», «MHOKecTBa M JIOrMKa». Bce OCHOBHBIE COAEPKATENBHO-METOANYECKUE
JIMHUY U3y4al0TCs Ha MPOTSHKEHUH JBYX JIET OOYYEHHMsI B CTapIleH KOJIE, ECTECTBEHHO
NOMOJIHAA APYr Apyra M IOCTEIEHHO HACHIIAsACh HOBBIMM TEMaMH U pPa3lellaMH.
JlaHHBIN KypC SIBISIETCS MHTETPATUBHBIM, IIOCKOJIBKY OOBEAUHAET B ce0e coiepKaHHe
HECKOJIBKHUX MaTEeMaTUYECKHUX JVCLHIUIVH: anredpa, TPUTOHOMETPHS,
MaTeMaTUYECKUM aHaiu3, Teopus MHOXkeCTB M Ap. [lo mepe Toro kak ywamiuecs
OBJIAJIEBAIOT BCcE 0OoJiee I[IMPOKUM MaTeMaTHYECKUM  almapaTtoM, y HHUX
MOCJIEAOBATEIbHO  (OPMHUpPYETCSI U COBEPILUCHCTBYETCS  YMEHUE  CTPOUTH
MaTeMaTUYECKYI0 MOJEJb PEajbHOM CHUTYyallud, IPUMEHATh 3HAHUS, IOJy4YECHHBIE B
Kypce «Anredpa 1 Hadyajla MaTEMaTUYECKOT0 aHAJIU3a, IJIsl PEIEHUS CAMOCTOSITEIIbHO
chOpMYTUPOBAHHOW MaTEMaTUYECKOM 3aJauyd, a 3aTeéM HMHTEPIpPETUPOBAThH
ITOJIyYEHHBIA pe3yJIbTar.

ConepxarenpHo-MeTOaMYECKas JIMHHUS «Yucna M BBIYMCICHUS» 3aBEpLIAECT
(dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM MiKoje. B crapimieil mkosne oco0oe BHHMaHUE YIEISETCS
(GOpPMHUPOBAHUIO TMPOYHBIX BBIUMCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
WCIIOJIb30BaHUE PA3MUYHBIX (OPM 3amUCH  JIEHCTBUTENIBHOTO YHCTIA, YMEHHE
PalMOHAJIBHO BBIOJIHATH JIEUCTBUS C HUMU, JEJIAaTh IPUKUIKY, OLEHUBATh PE3YJIbTAaT.
OOyuaromyecs TMOMy4YarOT HABBIKM MPUOJMKEHHBIX BBIYMCICHHUM, BBITOJIHEHUS
JNEUCTBUM C YHCIIaMM, 3alMCAHHBIMU B CTaHJAPTHOW (opMe, HCIOJIb30BaHUS
MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX BBIPAKCHUM.

JInHna «YpaBHEHHsT W HEPABEHCTBA» PEAIM3YETCA HAa IPOTSIHKEHUU BCETO
oOyueHuss B CTaplield IIKOJE, IMOCKOJbKY B KaXIOM pasfene IporpaMMbl
IPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. OOyuwarouiyecst OBJaJI€BaIOT
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pa3IMYHBIMU  METOJAaMU PEIICHUS LENIbIX, PalUOHAIbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTApU(PMUUECKUX U TPUTOHOMETPHUUYECKUX YpaBHEHUH, HEPABEHCTB
U ux cucreM. [losydeHHbIe yMEHUSI MCIOJB3YIOTCS TPU HCCIET0BaHUM (YHKIUN C
MMOMOINIBI0 MPOU3BOJAHOM, PENICHUM NPUKIAIHBIX 3a7ad M 3aJa4 Ha HaxO0XJICHUE
HanOOJIBITUX ¥ HAWMEHBINIWX 3HaueHWW (QyHkuu. JlaHHas comepKaTenbHAs JTUHUS
BKJIFOYAET B ce0s Takke (POpMHUpOBaHHE YMEHHUI BBHITIONHATH PAcUEThI IO opMyJsiaM,
npeoOpa3oBaHus IEJIbIX, PAIIMOHAIBHBIX, UPPALIMOHAIIBHBIX U TPUTOHOMETPUUECKUX
BBIPKECHHI, a TAaK)K€ BBIPAKEHUM, COAEpPKAIIMX CTENEHU U jorapupmel. biarogaps
M3YYCHUIO aNreOpandecKkoro Marepuaiga TMPOUCXOIUT JalbHEHIIee pa3BUTHE
AITOPUTMHYECKOTO W aOCTPaKTHOTO MBIIMUICHHS yJamuxcs, (OpMUPYIOTCS HaBBIKH
JEYKTUBHBIX pacCyXJeHuH, paboThl C CHUMBOJBHBIMU (POpMaMu, MpeICcTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PABEHCTB W HEpPaBEHCTB. Auredpa
npearaet 3Pp¢GeKTUBHBIE UHCTPYMEHTHI JIsl PEIICHUS TPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 3a/a4, HArJIsITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxarenpHo-MeToauyeckas JmHus «DyHKMu ©  rpaduku»  TECHO
MepEIJIETaeTCsl C IPYTUMU JIMHUSMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 33J1a€T
MOCJIEA0BATEIbHOCTh M3YUYEHUsS] MaTepuana. M3ydeHue CTENeHHOM, MOKa3aTelbHOW,
Jorapu(MUYECKO M TPUTOHOMETPUUECKUX (YHKLIMHA, MX CBOHCTB M Tpa(UKOB,
WCIIOJb30BaHMe (PDYHKIMM 1J19 pelieHusl 3ajad U3 JAPYruX Y4eOHBIX MNPEIMETOB U
peanbHOM KU3HU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHUHN U HepaBeHCTB. [Ipu 3ToM Gosbllioe BHUMaHUE yaenseTcss GOpMUPOBAHUIO
yMEHHS BbIpakaTh (OpMyTaMH 3aBUCUMOCTH MEXIY pPa3IWYHbIMUA BeJIUYWHAMH,
HCCIIeIOBAaTh TMOJIydeHHble (YHKIMU, CTpouTh uXx rpaduxku. Marepuan >Tou
COJICp>KATEJIbHOM JIMHUM HalleJICH Ha Pa3BUTHE YMEHHU U HaBBIKOB, MO3BOJISIOIIMX
BBIPAXKATh 3aBUCUMOCTH MEX]y BEJIMYMHAMU B PA3IUYHON (OpME: aHATUTUYECKOM,
rpaduyeckoi W cloBecHOM. Ero  m3ydyeHume  cmocoOCTBYeT  pPa3BHUTHIO
QITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHHI0O W KOHKpETU3alluu,
HCMOJIb30BaHUIO aHAJIOTUH.

ConepxarenbHass nuHUsS «Hauyana wmaTeMaTMdeckoro aHaau3ay IMO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUYECKHX, TaK W MNPUKIAIHBIX 3ajad,
JOCTYITHBIX OOYYalOIMUMCS, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTh HCCIEAOBATh U
CTpOUTh Tpaduku (QYHKIUN, ONMPEACNATh UX HauOOJbIIINE U HAUMEHBIIINE 3HAYCHUS,
BBIYUCIIATH TUIOmAnu ¢Guryp u OOBEMBI TeJ, HaXOAUTh CKOPOCTH U YCKOPEHUS
nponeccoB. JlaHHasg cojep:karenbHasi JMHUS OTKPHIBAET HOBBIE BO3MOKHOCTHU
MIOCTPOCHUSI MAaTeMaTUYECKHX MOJEIEH pealbHbIX CUTyalluid, HaXOXKIACHUS
HaWJIY4YIIeTO PEIICHUS B MPUKIAAHBIX, B TOM YHCJE COIMAIbHO-dPKOHOMUYECKHUX,
3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMAaTHYE€CKOI0 aHaJIU3a CIIOCOOCTBYET Pa3BUTHIO
a0bCcTpakTHOTrO, (hOPMaIBLHO-JIOTHYECKOTO U KPEAaTUBHOTO MBIILIEHUs, (HOPMUPOBAHUIO
YMEHHI pacno3HaBaTh IMPOSIBICHUS 3aKOHOB MAaTEMAaTUKHW B HayKe, TEXHHUKE H
uckycctBe. OOyJaronmecs y3HaroT O BBIIAOIIMXCS pe3yIbTaTaX, MOJyUYEeHHBIX B X0O/I€
pa3BUTHS MAaTEMATUKHU KaK HAYKH, U UX aBTOpax.
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ConepxaTenpbHO-MeTOANYECKasT JTUHUS «MHOXECTBa U JIOTMKa» B OCHOBHOM
MOCBAIIEHAa  JJIEMEHTaM  TEOPUM  MHOXKECTB. TeopeTnKo-MHOKECTBEHHBIC
IpeACTaBICHUS] TPOHU3BIBAIOT BECh KypC IIKOJHHOM MaTeMaTHKW W Mpejararor
HanOoJee YHUBEPCAIbHBIA S3bIK, OOBEAMHSIONIMN BCE pas3ielibl MaTeMaTUKU U €&
MPUJIOKEHUH, OHU CBSI3BIBAIOT Pa3HbIC MATEMATUYECKUE TUCIUILUIMHBI B €TUHOE TIE0E.
[TosToMy BaxkHO JaTh BO3MOXKHOCTh IIIKOJBHHUKY IOHUMaTh  TEOPETUKO-
MHOECTBEHHBIH S3bIK COBPEMEHHON MaTeMaTHUKH U UCTIOJIb30BATh €TI0 JIJIsI BRIPAKCHUS
CBOMX MBICJICH.

B kypce «Anredpa u Hauana MaTeMaTUYECKOrO aHAIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPBIC MPHU3BaHBI CHOPMUPOBATH
HaBBIKU TOCTPOEHUS MOJIEJEH pealIbHBIX CUTYyalluid, UCCIEAOBAHUS ITHUX MOJENCH C
IIOMOIIBI0  ammapaTra aareOpsl W MaTeMaTHYECKOrO0 aHallu3a W HWHTepIpeTaIuu
MOJYYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETEHbl B KaXAblM U3 pa3liesioB
MPOTpaMMBbl, TIOCKOJIBKY BECh MaTepuall Kypca HIMPOKO MCHOJIb3YETCS IJI PEIICHUs
NPUKIAAHbIX 3a1ad. [lpu pelieHur peadbHbIX MPAKTUUYECKUX 3ajad  ydalluecs
Pa3BUBAIOT HaO0II01aTeIHOCTD, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIIOJIL30BaTh aHAJOTHIO, 0000IaTh W KOHKPETHU3UPOBATh
npobsiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAJAHBIX 33/1a4
OpraHu3yeTcsi B TMpOllecce M3Yy4YeHUsT BCeX TeM Kypca «AnreOpa U Hauaja
MaTEMaTUYECKOTO aHAJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yue6HOM 1aHe Ha U3y4YeHUE Kypca ajireOpsl U Hauall MAaTEeMaTHUE€CKOTO aHaIn3a Ha
0a30BOM ypoBHE OTBOJUTCS 2 4yaca B Henento B 10 knacce u 3 vaca B Heneno B 11
KJIacce, BCero 3a JBa roja ooydenus — 170 gacos; 3 vaca B Hegeno B 10 kmacce u 3
yaca B Hezelnmo B 11 kimacce — 204 gaca 3a jBa rojia 00ydeHHS.

COJAEPKAHUMUE YUEBHOI'O KYPCA
10 KJIACC
Yucaa 1 BbIYUCIEHUSA
Pammonanpabie uyncina. OOBIKHOBEHHBIE M JICCSITUYHBIC JPOOH, IPOICHTHI,

OecKOHEYHbIE IEpHOuYeCcKre ApoOu. AprupMeTHuecKre onepanuu ¢ paluoHaIbHbIMU
YHUCIIaMH, TPeoOpa30BaHUsI YUCIOBBIX BhIpaxeHui. [Ipumenenue npodeii u NpoueHTOB
JUTSl pELIEHUS] TPUKJIAIHBIX 3a7a4 U3 PA3JINYHbIX OTPACIeH 3HAHUN U PEabHOM JKU3HHU.

JleyictBuTenpHble  uyKcia.  PanuoHanbHple W MppAlMOHAIBHBIE  YHUCJIA.
ApudmeTnueckue omnepauud ¢ JAeHCTBUTENbHBIMH yuciaMu. [IpuOmmkéHHbIe
BBIYMCIIEHUS, IPABUJIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTaTa BBIYMCICHUM.

Crenenb ¢ nenbiM nokasareneM. CtangaptHast popma 3anucu AeMCTBUTENBHOTO
yrcna. VMcnonp3zoBanue mnoaxopsiied (OpMbl 3alUCH JEUCTBUTEIBHBIX YUCEN IS
pelIeHNs MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX.

ApudmeTtnueckuit KOpPEHb HaTypaJbHOU CTEIICHU. [enictBus c
apu(pMeTHUECKUMU KOPHAMHU HAaTYpaJIbHOM CTETIECHHU.



CuHyC, KOCHHYC M TAHI'€HC YHCIOBOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHT€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHbBIE TTPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHOBHBIE
TPUTOHOMETPHUUECKUE HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellleHHe HepaBeHCTBa. MeToj
MHTEPBAJIOB.

Pemenue nensix u 1poOHO-pAIMOHATBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemienne nppanimoHaJIbHBIX YPaBHEHHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHH M HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKUX 3ajad U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOW KU3HH.

DOyHKUUM U TpaduKku

OyHkIus, cnocodsbl 3amaanus GyHkuuu. ['paduk dbyHkuuu. B3anmHo oOpaTHbIe
GyHKLIMH.

OOnactb omnpeaeleHds U MHOXECTBO 3HaueHUW (yHkuuu. Hymu ¢dyHkumm.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

Crenennast (GyHKIMS C HaTypalbHBIM U II€JIBIM TOKa3zaTeneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTEIEHHU.

TpuroHomerpuyeckas  OKpPY>KHOCTb,  OINPEACICHHUE  TPUTOHOMETPUUYECKUX
(yHKUHMIA YUCIOBOIO apryMeHTa.

Hauaja MmaTeMaTH4eCKOro aHajan3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUs MOCIIEN0BATEILHOCTEM. MOHOTOHHBIE
MTOCJIEA0BATENBHOCTH.

Apudmernueckass U reoMeTpuyeckas nporpeccuu. beckoHeduHo yObIBaromias
reomerpuyeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAKOIIEH T'€OMETPUUYECKON
nporpeccur. PopMmyna CIOXKHBIX HPOLEHTOB. Vcnosp30BaHWE Mporpeccuu Juis
pelIeHus peallbHbIX 3aj1ay MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHUKA

MHOX€eCTBO, omepaluud Haja MHOXecTBamu. Jluarpammsl OJitnepa—BeHHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO —ammapara JJisli ONUCAaHHS PeabHbIX
MIPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]1a4 U3 IPYTHX y4eOHBIX MPEIMETOB.

Onpenenenune, TeopeMa, CIEICTBUE, T0Ka3aTEIbCTBO.

11 KJIACC
YucJia 1 BLIYUCJIEHUS
Harypanbnbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LETBIX YHACEL.
CreneHsb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIECHM.
Jlorapudwm uucna. JlecssTuaHbIe U HATypajbHbBIE JOTapU(PMBI.



YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3oBanue BbIpaXeHH, COAEPIKALIUX JTOTapU(PMBI.

[IpeoOpazoBanuie BbIpaXXEHUM, COACPKAIIUX CTEINEHU C PaMOHAIbHBIM
[IOKA3aTeJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHMS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHHWH. PeleHune NpUKIAIHBIX 33a7ad4 € MOMOUIBIO
CHUCTEMBbI JIMHEUHBIX YPABHCHUU.

CucreMsl M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHU U HEPABEHCTB.

[IprMeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKHUX
3a/1a4 ¥ 3374 U3 pa3IMuHbIX 00JIacTell HAYKU U PEAIbHON KU3HU.

DOyHKUMU U TpaGUuKH

Oyukuus. Ilepuonnyeckue ¢yHkunu. [IpoMexyTku MOHOTOHHOCTH (DYHKITUH.
MaxkcuMymbl 1 MUHUMYMBI GyHKIIUH. HanOonbiiee 1 HauMeHbl1ee 3HadeHne QyHKIUU
Ha MMPOMEKYTKE.

Tpuronomerpruyeckue PyHKIIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenpHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Ucnonb3zoBanne rpadukoB (QYHKIHMA Ui pElIeHUs ypaBHEHHN W JIMHEHWHBIX
CUCTEM.

Ucnonb3oBanue rpaduxoB (QyHKIUNA JJIs HUCCIAEAOBAHUSI MPOLIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MpPH PEUICHUU 3a7ad U3 JPYTrux Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HU.

Hayajia MaTeMaTH4eCKOIo aHaIM3a

HenpepsiBable pyHKIIMH. MeTOA HHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii 1 GU3NUECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHbie AneMeHTapHbIX (QyHKIMH. POpMyNbl HAXOXKACHUS MPOU3BOJHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHIA.

[Ipumenenre MPOM3BOJHON K HMCCIENOBAaHUIO (DYHKIM HA MOHOTOHHOCTH H
sKCcTpeMyMbl. HaxoskJieHre HamOOJIbIIEro M HAaMMEHbILEro 3HAa4eHUs (YyHKUMU Ha
OTpE3KE.

IIpruMmeHenne NpoOWM3BOAHOM JUIsl HAXOXKACHUS HAWIY4YlIero pELICHUS B
NPUKIATHBIX 3a/1a4yax, JUIsl ONpeAesieHUs] CKOPOCTH Mpolecca, 3aJaHHOro (popMyioif
WU TpadUuKoM.

[lepBooOpaznas. Tabnuila nepBoOOPa3HBIX.

WNurerpan, ero reomeTpuyeckuii 1 puU3nUecKuii cMbICH. Bbrynciienre uHTerpana
no popmyne Herorona—JleitOnuna.



IINTAHUPYEMBIE PE3YJIBTATDBI
OcBoenne yueOHoro mnpeamera «MaTemaTvkay JOJDKHO —oOecreunBaTh
JOCTUKEHHE HAa YPOBHE CPEIHEr0 OO0IIEro 00pa30BaHUs CIEAYIOUIMX JUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHbIX PE3YyIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yibTaThl OCBOCHHMS IMPOTpaMMbl  Y4eOHOro MpeaMera
«MareMaTuka» XapakTepUu3yrOTCs:

I'pasxxtaHCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIUKA O0YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUHUCKOro 00IeCcTBa, MPEACTABICHUEM O MAaTEMATHYECKUX
OCHOBaX  (PYHKIIMOHUPOBAHUS  PA3IMYHBIX  CTPYKTYp, SBJICHUN, TPOIEAYD
IPpaKJaHCKOTO o0OmiecTBa (BbIOOPHI, OMPOCHI U Mp.), YMEHUEM B3aUMOJEHCTBOBATH C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (YHKIMSIMU U HA3HAYCHUEM.

[TatproTHyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNCKON TPaKJAHCKOW HICHTUYHOCTH, YBAXKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOM MAaTeMaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUAM POCCHMCKUX MAaTEMATUKOB MU POCCUUCKOM MATEMAaTHYECKOW IIKOJIBI, K
WCIIOJB30BAHUIO DJTUX JOCTHKEHUM B JPYrMX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMHMKH.

JIyXOBHO-HPABCTBEHHOTO BOCITUTAHHSI:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja; chopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ITHUYECKOrO IIOBEICHUS, CBS3aHHOIO C MPAKTUUYECKUM
MIPUMEHEHUEM JOCTUKEHUU HAYKH U JCSITEIBbHOCTHIO YUYEHOTO; OCOZHAHUEM JTUYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy IYIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKIIOYas 3CTETHUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aJ1au, PEIICHUHN, pacCYKIESHUM; BOCIPUUMYUBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA.

dur3nuecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS IPUMEHSATh MAaTEMAaTHUECKUE 3HAHKS B UHTEpECcax
3I0pOBOTO U 0O€30macHoro odpasa >KM3HHM, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATUA U OTIbIXA,
peryispHas (Qu3nyeckas aKTUBHOCTH); (U3MYECKOTO COBEPIICHCTBOBAHUS, IIPHU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BocIUTaHUE:

TFOTOBHOCTBIO K TpPYIy, OCO3HAaHUEM IIEHHOCTU TPYHOJI00Us; HHTEPECOM K
paznuyHbIM cepam npodhecCuOHATBLHON IeITeIbHOCTH, CBA3aHHBIM C MAaTEMATUKON U
e€ MPUJIOKEHUSIMH, YMEHHEM COBEPIaTh OCO3HAHHBIN BBIOOp Oyaymiel npodeccnn u
peann30BhIBATh COOCTBEHHBIE JKU3HEHHBIC TJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
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MaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOPAa30BAHUIO HA MPOTSIKEHUU BCEH KU3HMU;
FOTOBHOCTBIO K AaKTHBHOMY VyYacCTHUIO B pENIEHUH TMPaKTUYECKUX  3ajad
MaTeMaTU4YECKOW HaIpaBICHHOCTH.

DKOJI0r14eCcKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO  DKOJOTHYECKON  KYJIbTYpbl, TTOHUMAaHUEM BIUSHUSA
COITMATIbHO-D)KOHOMHUYECKUX TIPOILIECCOB HA COCTOSHHUE MPUPOJHOM M COIHATBHOMN
Cpeabl, 0CO3HAHUEM TJI00ATBPHOTO XapaKTepa dKOJOTHYECKUX MPo0JIeM; OpHueHTaIueH
Ha MPUMCHECHUE MAaTEMAaTHICCKUX 3HAHUH TSl PEIICHMS 3a/1a49 B 00JIACTH OKpYKaIOMIeih
Cpenbl, TJIAaHUPOBAHMS TOCTYNKOB W OIEHKH WX BO3MOMKHBIX TOCJICACTBHMA IS
OKPYXarOUIEH CPEIbL.

IleHHOCTH HAYYHOTO IMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECCTBEHHOH MPAKTUKH, TOHUMAHHEM MaTeMaTHIECKON
HAyKHU Kak cephl 4eTTOBECUCCKOM AEATETHHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAUUMOCTH JIJIS
pPa3BUTHS [MBWIM3AIMHU; OBJAJACHUEM S3BIKOM MAaTEMaTHKHM M MaTeMaTHYeCKOM
KYJBTYPOM KaK CPEJACTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIATH IPOCKTHYIO U
HCCIICIOBATENIbCKYIO JICITSIIPHOCTh MHANBUIYAIbLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI
MertanpeamMeTHble pe3yibTaThl OCBOEHHUS MpPOTrpamMMbl ydyeOHOro mpeaMera
«MaremaThKa» XapakTepU3yITCs OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAM €1bHBIMU
0elcCmeUMU, YHUBEPCATbHIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, YHUBEPCATbHLIMU
Dpe2yIAIMUGHbIMU OeLiCMBUIMU.
1) Vhusepcanvhvle noznasamenvhsle deticmsusi, obecnewusaom gopmuposarue
0a308bIX KOSHUMUBHBIX NpoOYeccos obyyalowuxca (oceoenue memooo8 NO3HAHUS
OKpYJHCaowe2o0 Mupa, NpUMeHeHue JI02U4eCcKUx, Uccie008amenbCKux onepayutl,
YMeHUll pabomams ¢ uH@opmayuetl).
bazoBrnle JorHYecKue ICHUCTBUS:
® BBISABIATh U XaPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKH MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOLIEHUN MEXIy TMOHATUSAMU; (HOPMYIUPOBAThH
ONpeneNeHusl  MOHATUN;  YCTAHaBJIMBATh  CYIIECTBEHHBIA  MPHU3HAK
Kjaccu(uKanuy, OCHOBaHUS [JIsi OOOOIIEHHMS W CpaBHEHHUS, KPUTEpUU
IPOBOJUMOTI0 aHAJIN3a;

® BOCIpUHUMATH,  (opMyIupoBaTh U  IPeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTENbHbIE W OTpULIATENIbHbIE, €IWHUYHbIE, YaCTHbIE U OOIIHUE;
YCIIOBHBIE;

® BBIIBIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEYUS B
(akTax, JaHHBIX, HAOMIONCHUAX U YTBEPXKICHUIX; MpejiaraTb KpUTEPUH AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEHN M MPOTUBOPEUNIL;



JenaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIFOUCHU 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIbHO JIOKA3aTeNbCTBA MATEMATHUYECKUX YTBEPIKICHUI
(npsiMble ¥ OT MPOTUBHOIO), BBICTPAWBATH APTYMEHTAIIMIO, MPUBOJUTH
MpUMEpPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXICHUS U
BBIBO/IbI;

BBIOMpPATh CIIOCOO pemeHus ydeOHOW 3amaud  (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOWpaTh HawboJee NOAXOAAMUNA ¢  YIETOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

bazoBeie HCCIICOAOBATCIbCKUC ,ZIGI\/'ICTBI/ISI:

MCIIOJIb30BaTh BOMNPOCHI KakK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS;
(opMynIMpOBaTH BOMPOCHI, (PUKCHPYIOLIME MPOTHBOPEUYUE, NpoOIemMy,
yCTaHaBIMBATh KICKOMOE U JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh
CBOIO [TO3ULIUI0, MHEHHUE;

IPOBOJUTH CAMOCTOSITEIBHO CILNIAHUPOBAHHBIN AKCIIEPUMEHT, MCCIIEJOBAHUE
[0 YCTAaHOBJEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBICHHUS,
MpOLIECCa, BBIABICHUIO 3aBHCUMOCTEH MEXIYy OOBEKTaMHU, SIBICHUIMH,
MPOLIECCAMY;

CaMOCTOSITENIbHO (POPMYJIUPOBATh OOOOIIEHUS M BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOIO0 HAOMIOJIEHUS, WCCIEAOBaHUs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE PA3BUTHE IPOLECCA, a TaKXKe BBIIBUIATh
IPEAIOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Paborta ¢ nundopmariuei:

2)

BBIIBJIATH AepuunThl MHPOpPMAINH, JAaHHBIX, HEOOXOAUMBIX UIS OTBETa Ha
BOIIPOC U ISl pEUIECHUs 3a/1auu;
BbIOMpaTh MHPOPMAIMIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3HPOBATh U UHTEPIPETUPOBATh HHDOPMALIMIO PA3IUUHBIX BUIOB U
dbopm TpeacTaBICHUS,
CTPYKTYpPUpPOBaTh MH(MOpPMAIUIO, MPEACTaBIATh €€ B pa3ivYHbIX (opmax,
WUTIOCTPUPOBATH TpadUyuecKy;
OLICHUBATh HaAEKHOCTD uH(popMaIuu o CaMOCTOSTENIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPUSIM.

Vuusepcanvuvie  KOMMYHUKaAmMu@Hvle  Oelicmeus,  obecneuugarom

CHOPMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00YUAIOUUXCAL.
OO0urenue:

10
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YCTHBIX M MUCbMEHHBIX TEKCTaX, 1aBATh MOSICHEHUS 10 X0y PELlIeHUs 3a/1auH,
KOMMEHTHUPOBATh MOJyUYEHHbBIN pe3yJIbTaT;

B X0Jile 00CYXIEHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCY>KTaeMOM TEMBI,
npoOsieMbl, pelmaeMoil 3ajaud, BhICKA3bIBaTh HJCH, HAIEJICHHbIE Ha IMOUCK
pELIEHUS; COTIOCTABIISITE CBOU CYXACHUS C CYKJICHUSIMU JIPYTUX YYaCTHUKOB
auanora, 0OHapy>KMBaTh Pa3IndKe U CXOJCTBO MO3UIIHIL; B KOPPEKTHOU popme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEICTaBIATh PE3YJbTAThl PEIICHUs 3aJaud, SKCIEPUMEHTA, UCCIEI0OBaHNUA,
IPOEKTa; CAMOCTOSITENIbHO BHIOMpaTh (hopMaT BBICTYIUICHUS C Y4E€TOM 3ajaad
MPE3EHTALUNA U OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyIHHUYECTBO:

NOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M MHIWBUIYaJbHOU
paboOThl NpU peUlIeHUH Y4YeOHBIX 3aJa4; MPUHUMATh IL€JIb COBMECTHOM
JESTENIbHOCTH,  IUIAHUPOBAaTh  OpPraHM3allMI0  COBMECTHOW  paboThl,
pacnpenenaTb BUibl padoT, 10roBapuBaThCs, 00CYK/1aTh MPOIIECC U PE3yNIbTaT
paboThI; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbX (opmax paboTsl (00CykaeHHs, OOMEH MHEHHI,
«MO3TOBbI€ WITYPMbD) W UHBIE); BBINOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOU JEUCTBHUS C JAPYTMMM WICHAMH KOMAHJIbI; OLIEHUBAThH
KayecTBO  CBOEro BKJIaJa B  OOMMH  MPOAYKT IO  KPUTEPHSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Vuusepcanvnvle pezynamusnvie Oeiicmsus, obecnewusaiom Gopmuposarue
CMBICNIOBBIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS8 TUYHOCTU.
Camoopranuzanusi:

COCTaBJISITh IUUIAH, QJITOPUTM PEIICHUs 3aJa4M, BIOUpATh CIOCOO pEIICHUs C
y4ETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ yU€TOM HOBOM UH(POPMAIIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU ITO3HABATEIIFHOM pe(ICKCHH KaK 0CO3HAHUS COBEPIIAEMBbIX
JIEUCTBUN U MBICTUTENBHBIX TIPOILIECCOB, X PE3yJIbTATOB; BJIAJIETh CIIOCOOAMHU
CaMOITPOBEPKH, CaMOKOHTPOJII  TpOLIECCAa U pE3yJibTaTa  PEIICHUSA
MaTEMaTHYECKOM 3a/1a4H;

MPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUHU 3aJa4H,
BHOCHTH KOPPEKTHBBI B JICITCIIPHOCTh Ha OCHOBE HOBBIX OOCTOSITCIBLCTB,
JAHHBIX, HAWJCHHBIX OIMOOK, BHISIBJICHHBIX TPYIHOCTEIH;

OIICHHBATh COOTBETCTBUE PE3yjIbTaTa U U YCIOBHUSIM, OOBSICHATH MPUIMHBI
JOCTUKEHUS WIM HENOCTUXKEHUS PEe3yibTaTOB JACATEIbHOCTU, HAXOIUTh
OIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIBTATDBI
OcBoenune yueOHOTo Kypca «Anredpa U Hayajda MaTeMaTHYECKOro aHalIM3a» Ha
YpOBHE cpenHero ooOimero o0pa3oBaHMs JOJDKHO OOecreuyuBaTh JIOCTHXKCHHE
CJIEIYIOIIMX NPEIMETHBIX 00pa30BaTENIbHBIX PE3YyIbTaTOB!

10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh MNOHATHSMHU:  pPAlMOHAIBHOE M JACHCTBUTENBHOE  YHCIIO,
OOBIKHOBEHHAS U JACCATUYHAS IPOOb, MPOICHTHI.

BrimonusaTe apudmMeTndeckue onepanuu ¢ paioHaIbHbIMU U IEHCTBUTEIbHBIMU
YUCIIAMU.

BoinonHATe npuOMMKEHHBIE BBIUMCICHMSI, MCIONb3Ys IpaBUia OKPYIJICHUS,
JenaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIUYNCICHUM.

OnepupoBarh MOHATUSMU: CTENEHb C LIEIBIM MMOKA3aTeNeM; CTaHIapTHas popma
3alMCU  JEHUCTBUTEIBHOTO 4YHUCIA, KOPEHb HATypaJbHOM CTENEHH; HCIO0JIb30BaTh
HNOIXOJAIIYI0 (OpMY 3alUCH JACUCTBUTEIBHBIX YMCEN Ul PEHICHUS MPAKTUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSAMH: CHHYC, KOCUHYC M TAHTE€HC ITPOU3BOJIBHOTO YTJa;
MCIIOJIb30BaTh 3allUCh MPOMU3BOJIBHOTO yIJla 4epe3 OOpaTHbIE TPUTOHOMETPUUECKUE
GyHKIHH.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATUSAMHU: TOXIECTBO, YPAaBHEHHWE, HEPABEHCTBO; ILIEJIOE,
pPalMOHAIIBHOE, WPPALMOHANIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHsaTe npeoOpa3oBaHUs TPUTOHOMETPUUYECKHUX BBIPAKEHUH M pelIaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BoeinonHATe npeoOpa3oBaHusi UENbIX, PALUOHAIBHBIX W HUPPALUOHAIBHBIX
BBIPAKEHUM M pelIaTh OCHOBHBIE THIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATBHBIX
YPAaBHEHHU U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS M HEPABEHCTBA Ul PEILEHUS MAaTeMaTHYEeCKUX 3a7a4 U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HayKu U pealbHOM KU3HH.

MopaenupoBaTh peajibHbIE CUTYallUU Ha SI3bIKE aJIreOpbl, COCTABIIATH BhIPAKEHUS,
YpaBHEHMS, HEPABEHCTBA I10 YCJIOBHUIO 3a/1a4d, UCCIIEI0BATh TOCTPOCHHBIE MOJIENHN C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DYyHKIUHN U TPAPUKHU

OnepupoBarh MOHATUSAMU: (YHKLMS, CIMOCOOBI 3adaHus (PYHKIUH, 00JaCTh
OIIpe/IeNICHUS] U MHOXKECTBO 3HAU€HUN (PyHKIMU, Tpa@uK QYHKIMH, B3AUMHO OOpaTHbIE
GyHKIUY.

OnepupoBaTh MOHATHAMH: YETHOCTh U HEUYETHOCTh (PYHKIMH, HYTU (YHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.
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Ucnonb3oBath rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

Ctpouth M yuTaTh rpaduku JUHEWHON (PYHKIMU, KBAJAPATUYHOW (YHKIIHH,
CTENEHHOW (PYHKIIUU C IIEJIBIM TTOKA3aTeJIEM.

Hcnonp3oBath rpaguku GyHKIUN 7151 KCCIIETOBAHUS MTPOIECCOB U 3aBUCHMOCTEH
IpU pEICHUU 3a/1a4y U3 APYTUX y4eOHBIX MPEAMETOB U PEasIbHOM JKHU3HM;, BBIPAXKATh
(dhopMysaMu 3aBUCUMOCTH MEK]Ty BEJIMUMHAMH.

Havana MaTeMaTH4eCKOI0 aHAIH3A

OnepupoBaThb  NOHATHUAMHU:  TOCIENOBATEIBHOCTh,  apudmeruyeckas
reOMETPUYECKAsI IPOTPECCUMU.

OnepupoBaThb  MOHATUSAMH: OECKOHEYHO  yOBIBaloOIass TeOMETpHYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBaIOLIEH reOMETpUUECKON IPOrPECCHH.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcenonp30BaTh CBOKCTBA IMOCIEAOBATEIBHOCTEW W NPOTPECCUN JUISI PELICHHUS
peanbHBIX 3a]1a4 NPUKIIAIHOTO XapakTepa.

MHoKecTBa M JIOrMKa

OneprpoBaTh NOHITUSIMUA: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar JJisi OIMMCAaHUS PEeajlbHbIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUH 3a]1a4 U3 APYTHX y4€OHBIX PEAMETOB.

OrneprpoBaTh NOHATUSAMH: ONPEIEIEHNE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KUIIACC

Yuciaa v BIYUCICHUSA

OneprpoBaTh MOHATHIMU: HATyPAIBHOE, LEJI0E€ YUCIIO; UCIOJIB30BATh MTPU3HAKH
JNETUMOCTH LEJBIX YUCEII, Pa3JI0KEHUE YUCIa HAa POCTHIE MHOKUTENN ISl PELIECHUS
3a7ad4.

OnepupoBaTh MOHSATUEM: CTEIIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBarh TOHATHSAMHU: JorapudM uWcia, ACCATUYHBICE WU HATypalbHBIC
orapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumMeHATh CBOWCTBA CTETNICHU I MPEe0Opa30BaHUSI BHIPAKECHHI; OMEPUPOBATH
MOHATUSAMU: ITIOKA3aTEJIbHOE YPABHEHUE M HEPABEHCTBO; pPEIIaTh OCHOBHBIE THIIbI
MOKAa3aTEJIbHBIX YPABHEHNUN U HEPABEHCTB.

BoinonHsaTh  npeoOpa3oBaHUs  BBIPAKEHUW,  COAEpXkAIIMX  JIOrapuQMbl;
OMepUpOBaTh MOHATUIMU: JIOTapu(PMUUECKOE YypaBHEHHWE M HEPABEHCTBO; pEIIATh
OCHOBHBIC TUIIBI JIOTAPU(MHUUECKUX YpaBHEHUN U HEPABCHCTB.

Haxonute pemennst npoCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSMU: CHUCTEMA JIMHEMHBIX YPABHEHHU U €€ pELICHUE;
UCIIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUH U1 PELICHUS IIPAKTUYECKUX 3a/1a4.

Haxonute pemieHuss npocTeMmmx CHUCTEM M COBOKYIIHOCTEM palMOHAIbHBIX
YPAaBHEHHU U HEPABEHCTB.
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MonennpoBaTh peaibHblE CUTYal[MU Ha A3bIKE aJareOpbl, COCTaBISTh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M CUCTEMBI I10 YCIOBHIO 337a4H, UCCIEA0BATh TIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM almmapaTa ajareOphl.

DYyHKIUHU U TPAPUKHU

OnepupoBarh  MOHATUSAMH:  [EpUOAMYECKas  (YHKUUSA,  ITPOMEKYTKU
MOHOTOHHOCTH (DYyHKLIMH, TOUKH 3KCTpeMyMma (pyHKIMH, HauOoJIbllIee U HAaUMEHBIIIEE
3HaYeHUs] (PYHKIMHU Ha IPOMEXKYTKE; UCIOJIb30BATh UX JUIsl UCCIEN0BaHUSA (QYHKIUH,
3aJJaHHON TpaUKOM.

OnepupoBaTh MOHATHUSAMHU: TpaduKU TMOKA3aTeIbHOW, JOrapu@MHUUYECKON W
TPUTOHOMETPUUECKUX (PYHKUMN; H300pakaTh MX Ha KOOPAWHATHOW TUIOCKOCTH H
WCITOJIB30BATh JJIs PELICHUS] YPABHEHHUI U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOW IUIOCKOCTH TpaMKy JTUHEWHBIX ypaBHEHUU U
HCIIOJIb30BaTh UX IS PEIICHUS] CUCTEMBI IMHEHHBIX YPABHEHUN.

Ucnonb3oBath rpaduku GyHKIUN 171 UCCIEAOBAHUS TPOIIECCOB U 3aBUCUMOCTEH
U3 JPYTUX YYEOHBIX JUCIUILIINH.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBaTh MNOHATUSAMU: HENpepbIBHAs (YHKUUS; MPOU3BOJAHAS (PYHKINH;
UCIIOJIb30BaTh F'€OMETPUUECKUI M (PU3MYECKHI CMBICI MPOU3BOJHOM Uil PELICHUS
3az1ay.

HaxomuTh npou3BOAHBIE 3IEMEHTApHBIX (YHKIUM, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKIIHII.

Hcnonb3o0BaTh NPOU3BOAHYIO JJI UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIEAOBAHMS K TOCTPOEHUIO FPAPHUKOB.

Hcnonp30BaTh MPOM3BOAHYIO JUIA HAXOXKIAEHUS HAWIYYLIErO0 pEUIECHUs B
IIPUKJIAAHBIX, B TOM YUCJIE COUMAIbHO-3KOHOMHUYECKHX, 3a1a4ax.

OnepupoBaTb  MOHATUSMHU:  [E€PBOOOpa3Hasi M MHTErpaj;  IMOHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTETpaIa.

Haxonutb nepBooOpa3Hble 37eMEHTapHbIX (YHKUWNA; BBIYUCIATH MHTErpaji Mo
dbopmyne Herorona—JleiiOnura.

Pemate npuknanHele 3agadd, B TOM YHCIE COLUUAIBHO-3KOHOMHYECKOTO M
(bu3MYECKOTo XapakTepa, CpeICTBAMU MaTEMaTHUYECKOTO aHaIn3a.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3ie/ioB U TeM KoandyecTBO 4acoB
DJIeKTpOHHBIE (LM poBbIe)
n/m nporpamMmsl Komnr. Ilpak.
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
KaTtanor 6ecnnatHoro
undposoro
MHoXecTBa pallMOHAJIBHBIX U
. KOHTeHTa Ha educont.ru (1C,
NEHCTBUTENLHBIX Yrcel. PalinoHaIbHEIE 14/21 1/2 0
npocseleHne, pokchopa,
YpaBHEHUS U HEPABEHCTBA v
HOBbI AUCK)
https://www.yaklass.ru/
KaTtanor 6ecnnatHoro
unMdpoBOro
®yukuu U rpadpuku. CTeneHb ¢ UENbIM 6/9 0/1 0 KOHTeHTa Ha educont.ru (1C,
ToKa3aTesieM npoceelleHne, pokchopa,
HOBbI AUCK)
https://www.yaklass.ru/
KaTtanor 6ecnnatHoro
. . umdposoro
Apudmerrnueckuii KOpeHb N—oii
KOHTeHTa Ha educont.ru (1C,
cTeneHu. MppalmoHallbHbIC ypaBHEHUS 18/27 1/1 0

Y HEPABEHCTBA

npoceelleHne, pokchopa,
HOBbIN AMUCK)
https://www.yaklass.ru/
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DopMyIsl

KaTtanor 6ecnnatHoro
unMdpoBOro
KOHTeHTa Ha educont.ru (1C,

TPUTOHOMETpHUH. T pUrOHOMETpUYECKHE 22/33 1/2
npocseleHne, pokcpopa,
YpaBHECHUS B
HOBbI AUCK)
Ohttps://www.yaklass.ru/
Katanor 6ecnnatHoro
unMdpoBoro
KOHTeHTa Ha educont.ru (1C,
[Tocnmen0BaTeIbHOCTH M MPOTPECCHU 57 0/0
npocseleHne, pokchopa,
HOBbI AUCK)
https://www.yaklass.ru/
Katanor 6ecnnatHoro
unMdpoBOro
[ToBTOpEeHue, 06001IeHKE, 35 1 KOHTeHTa Ha educont.ru (1C,
CHCTEMAaTH3aI1s 3HAHUMN npoceeueHne, pokcdopa,
HOBbI AUCK)
https://www.yaklass.ru/
OBILEE KOJIMYECTBO YACOB I1O 417
I[TPOTPAMME 68/102

16




11 KIIACC

HaumeHnoBaHue pa3aejioB 1 TeM

KoanuecTrBo uacoB

Ne DJIeKTPOHHBIE (LM poBbIe)
n/n SRS Bcero Kon.pa6ornl Tpak. o0pa3oBaTe/ibHbIE Pecypchl
padoThI
Crenens ¢ paluoHaIbHBIM KaTtanor 6ecnnatHoro umMdposoro
noka3ateneM. [lokazarenbHast pyHKIUA. 12 1 0 KOHTeHTa Ha educont.ru (1C,
[Toka3atenbHbIC YPaBHCHHS U npoceeleHne, Gokchopa, HOBbIV
HCPaBCHCTBA anck) https://www.yaklass.ru/
Jlorapudmuueckast GyHKITHUS. educont.ru (1C,
Jlorapudmuueckue ypaBHEHUS U 12 0 0 npocseweHne, dokcdopa, HOBbIN
HEPaBCHCTBA Auck) https://www.yaklass.ru/
Tpuronomerpuueckue QYHKIIUA U UX educont.ru (1C,
rpaduku. TpuronoMmerpuyeckue 9 1 0 npoceeweHne, Gokchopa, HOBbIV
HEPaBCHCTBA Auck) https://www.yaklass.ru/
Katanor 6ecnnatHoro umMdpoBoro
4 HpOI/I3BOI[HafI. Hpuverenme 24 1 0 KOHTeHTa Ha educont.ru (1C,
MIPOU3BOTHOM
https://www.yaklass.ru/
KaTtanor 6ecnnaTtHoro umM$poBoro
HHTerpan u ero npuMeHeHus 9 0 0 KOHTeHTa Ha educont.ru (1C,
https://www.yaklass.ru/
KaTtanor 6ecnnaTtHoro umM$poBoro
ST —— 12 1 0 KOHTeHTa Ha educont.ru (1C, ]
npocseweHne, pokchopa, HOBbIM
Anck) https://www.yaklass.ru/
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7

HaTypaJIBHI)Ie M O CJIBIC YHCJlIa

[ToBTOpeHme, 0600MICHME,
crucTeMaTu3anus 3HAaHUU

OBUIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME
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Katanor 6ecnnatHoro umMdpoBoro
KOHTeHTa Ha educont.ru (1C,
npocseweHne, pokchopa, HOBbIM
anck) https://www.yaklass.ru/

KaTtanor 6ecnnaTtHoro umM$poBoro
KOHTeHTa Ha educont.ru (1C,
npocseweHne, pokchopa, HOBbIM
anck) https://www.yaklass.ru/
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VYEBHO-METOJIMUECKOE OBECIIEYEHUE OBPA30BATEJILHOTO
[TIPOLIECCA

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

« IlepcoHanbHBIN KOMIBIOTEP YUUTENS C JOCTYIIOM B HUHTEPHET

o Ckanep

o Ilpunrep

o MHTepakTHBHAas 10CKa C MPOEKTOPOM

o [IIMpOKOIIOIOCTHON HHTEPHET

o MoOunbHbI Ki1acc

o Buprtyansnas TBopueckas naboparopus — uudposas oOpa3oBaTesibHas miIaThopma

NupopmanuoHHO-MeTOAMYECKOE o0eceyeHre y4eOHOro nmpouecca
MeTonnqecxne peKOMeH)IaIII/II/I MI/IHI/ICTepCTBa HpOCBemeHHH
https: //uchitel.club/fpu858.

1. IIporpaMMHO-menarormyecKkue CpeacTBa, peajqusyeMble ¢ MOMOIIbIO
KOMIILIOTEpA.

1. CD «1C: Penerurop. Maremartuka» (KuM)

2. CD «Maremartuka. 5—11 knaccel. [Ipaktukym»

2. llnpposbie odOpasoBaTenbHbie pecypenl (LIOP) mast moagep:kku MoAroTOBKH
IKOJbHUKOB.

1. HurepHer-nopran Bcepoccuiickoid onuMMNUaAb IMIKOJIBHUKOB. — Pexum
noctyma: http://www.rusolymp.ru

2. Becepoccuiickue AUCTaHITMOHHBIE IBPUCTUYCCKUE OJTMMITHAIBI TI0O MaTeMaTHKE.
— Pexxum noctyna: http://www.eidos.ru/olymp/mathem/index.htm

3. MWudopmammoHHO-TIONCKOBast cucrteMa <«3amaum». — Pexum pocryna:
http://zadachi.mccme.ru/easy

4.3anaun: nHOOPMAITMOHHO-TIOMCKOBAs CHCTEMa 3aj7a4 110 MaTeMaThke. — Pexxum
nocryna: http://zadachi.mccme.ru

5. KoHKypcHBIE 3aauyu MO0 MaTeMaTHUKe: CIPAaBOYHUK W METOJBI PCIICHUS. —
Pexxum noctyna: http://mschool kubsu.ru/cdo/shabitur/kniga/tit.ntm

6. Marepuanbl (MONHBIE TEKCThI) CBOOOAHO PACHpPOCTPAHSAEMBIX KHHUI TIO
mMaTematuke. — PesxxuM http://www.mccme.ru/free-books

7. Marematuka JUIsi  MOCTymarouMx B By3bl. — PexuMm jgocryna:
http://www.matematika.agava.ru
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8. BBITyCKHbIE W BCTYNHUTENIBbHBIC JK3aMEHBI TI0 MATEMaTHKEe: BapHaHTHI,
Meroauka. — Pexxum moctyma: http://www.mathnet.spb.ru

9. OnuMmmuagHbie 3aJa4d MO MaTeMaTHKe: 0aza JaHHBIX. — PexuMm mocryna:
http://zaba.ru

10. MockoBCKHME  MaTeMaTW4YeCKHWe  ONUMMManbl. — Pexum  gocryma:
http://www.mccme.ru/olympiads/mmo

11. lIkonpHBIC W pallOHHBIE MaTeMaTH4eckue onmmmuaasl B HoBocuOupcke. —
Pexxum nocryma: http://aimakarov.chat.ru/school/school.html

12.  BupryanpHas IIKOJa IOHOTO MaremaTuka. — PexuMm  npocryna:
http://math.ournet.md/indexr.htm

13. bubnmoTreka >MEKTPOHHBIX YYEOHBIX MOCOOMH MO MaremaTHke. — Pexum
noctyma: http://mschool. kubsu.ru

14. OOGpazoBatenbHblid  moptant  «Mwup anreOpe». — Pexum pgocryna:

http://www.algmir.org/index.html

15. CnoBapu BCD paznuunbix aBTOpoB. — Pexxum goctymna: http://slovari.yandex.ru

16. OTr01B1, BBITIOJIHEHHBIE C UCITOJIB30BAHUEM COBPEMEHHOW KOMIIBIOTEPHOU 3D-
rpaduKy, YBICKAaTEIHbHO W WHTEPECHO pPACCKA3BIBAIONIME O MATEMAaTHKE U ¢
npuiIokeHus1x. — Pexxum gocrymna: http://www.etudes.ru

17. 3aounas (Qusumko-mMareMarhyeckas Imikojsa. — Pexum  jgocryna:
http://ido.tsu.ru/schools/physmat/index.php

18. MunucrepctBo obpazoBanus P®. — Pexxum nmocryna: http://www.ed.gov.ru;
http://www.edu.ru

19. TectupoBanue on-line. 5-11 kmaccel. —  Pexum  jmocryna:
http://www.kokch.kts.ru/cdo

20. ApxuB y4eOHBIX POrpamMM HMH(OPMAIMOHHOTO 00pa30BaTEIBLHOrO MopTaa
«RusEdu!». — Pexxum nocryna: http://www.rusedu.ru

21. Merasauuknoneaus Kupwuia u  Medoaus. — Pexum pocryna:
http://mega.km.ru
22. Caiitel oSHOuKIONeaud. — Pexum ngoctyna: http://www.rubricon.ru;

http://www.encyclopedia.ru
23. Best aileMeHTapHas MaTeMaTHka. — Pexxum moctyna: http://www.bymath.net
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