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B ydeOHOM maHe Ha M3yueHHE Kypca anreOpbl M Hayal MaTeMaTHYeCKOro aHalu3a Ha
0a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B Henento B 11 kacce, Bcero
3a 1Ba roga ooydyenwus — 170 yacos.

COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

Yucia v BbIYHMCIEHUSA

Parnmonansupie ynciaa. OObBIKHOBEHHBIE M JECSITUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue  Apodu. Apudmernyeckue omnepauud ¢ palOHAJIbHBIMU  UHCIAMH,
peoOpa3oBaHusl YHUCIOBBIX BbIpaxkeHUU. [IpuMeHeHue apoOell W MPOLEHTOB Il PELICHHS
MIPUKIIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPAciIed 3HAHUM U peabHOM KU3HU.

JeiicTBuTenpHble uyucia. PanuoHanbHble W MppalMOHANbHBIE 4ucaa. ApupmeTHuyecKue
orepanuu ¢ JAeUCTBUTEIbHBIMU YKciaMu. [IpuOnkEHHbIE BBIYMCIIEHUS, TPABUIIa OKPYIJICHUS,
MPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenens c 1enbiM nokazatenem. CtangapTHas ¢opma 3amucu JeHCTBUTEIBHOTO YHuCIa.
Hcnonp3oBanne mnoaxonsmed ¢Gopmbl 3amucH  JACWCTBUTENBHBIX YHCET JUIS pelIeHHs
MPaKTUYECKUX 3a]a4 U MPEJICTABICHUSI JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypalbHOW cTeneHu. JlelcTBus ¢ apudMeTHuecKuMu
KOPHSIMHU HAaTypaJbHOW CTEIIEHHU.

CuHycC, KOCMHYC M TQHI'€HC YHCIOBOTO aprymeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIJIOBOTO apryMeEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnaecTBa U TOKIECTBEHHbIE PEOOpPa30BaHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUECKHX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
(hopmyIIbI.

VpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
UHTEPBAJIOB.

Perenue nenbix u JpoOHO-pallMOHABHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemrenne nppanimoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelenne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpumeHenne ypaBHEHUN M HEPABEHCTB K PEIIEHUIO MaTEeMAaTHUYECKUX 3a/lad U 3ajad u3
pa3IMyYHBIX 00JacTel HAyKH U PealibHOM JKU3HU.

DyHKIUH U TpaGUKH

OynKu, crnocoObl 3ananus Gysakuu. ['paduk ¢ynkiun. Bzaumuo oOpaTHbie QyHKITHN.

Obnactp onpeneneHus 1 MHOXKeCTBO 3HaueHni ¢yHkimu. Hymm ¢ynkmun. [TpomexyTku
3HAKOMOCTOAHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU.

CrenenHast QyHKIMS C HaTypaJdbHBIM M IEJNBIM IMOKazarenem. EE cBoiicTBa u rpaduk.
CBoiicTBa U rpaduK KOPHS /7-0H CTETICHHU.

TpuroHomeTrpuveckas OKpPY)KHOCTb, OIPEIEICHUE TPUTOHOMETPHUUECKUX  (DyHKITHIA
YHUCJIOBOT'O ApryMEHTA.

Hauana maTeMaTH4ecKOro aHaJIHu3a

[TocnenoBarenbHOCTH,  CHOCOOBI  3afaHusl  MOCJENOBaTeNIbHOCTEH.  MOHOTOHHBIE
I10CJIEJIOBATEIbHOCTH.

Apudmernueckass M reoMeTpuueckas —mporpeccuu.  beckoHeuHo — yObIBaromas
reomerpuueckasi nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIICH T€OMETPUUYECKON MPOTPECCHH.
@dopMyna CIOXKHBIX IPOLEHTOB. Mcnoap30BaHWE MPOTPECCUM JUIsl PEIICHMs PEeabHBIX 3a/1ad
MIPUKJIAHOTO XapaKTepa.

MHoOKecTBAa U JIOTHKA



MHosecTBO, onepauuu Haja MHOXkecTBamM. luarpammsl Oiinepa—Benna. IIpumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUlsl ONUCAaHUs pPEabHBIX IPOLECCOB M SIBICHHUU, NPH
pelIeHNH 3a1a4 U3 APYTHX Y4eOHBIX MPEeIMETOB.

Omnpenenenue, Teopema, CIeCTBHE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYHCICHUA

Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenens ¢ paMoHaIbHBIM ITOKa3aTeneM. CBOWCTBA CTENEHH.

Jlorapudwm umcna. JlecaTuuHble U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHNs U HEPABEHCTBA

[Ipeobpa3oBanue BbIpaXeHUH, CoepKALIUX JOrapu(PMBbl.

[IpeoOpa3oBanue BBIpAKEHUN, COACPIKAIMX CTENEHH C PAllMOHAIbHBIM MIOKA3aTEIEeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenabHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHUS! 1 HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHHM. PelmeHue NpUKIagHBIX 33Ja4 C IOMOIIBI) CHUCTEMBI
JIMHENHBIX YPABHEHUM.

CucremMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a4ad U
3aJa4 U3 pa3IMUHBIX 00JacTel HAyKU U pealbHOU JKU3HU.

DyHKIUH U rpaguKH

Oynkius.  Ilepuonmueckue  Qynkumu. IIpomMexyTkM MOHOTOHHOCTH — (DYHKIIMH.
MaxkcumMyMbl 1 MHUHUMYMBI (QyHKUMH. HamOonbliee W HamMeHbIIee 3HAUYCHUE (QYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA U rpaduKH.

IToka3zarenbHas u orapudmudeckas QyHKIMH, UX CBOWCTBA U IpadUKH.

Hcnonp3oBanue rpadukoB GyHKIUN 17151 peIICHHs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpaukoB (QyHKIUM A7 MCCIENOBAaHUS IMPOLECCOB M 3aBUCHUMOCTEH,
KOTOpbIE€ BO3HUKAIOT IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U PEATIbLHOM KU3HU.

Havaja maTteMaTH4eCKOro aHaJmu3a

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB JIJIs1 PELIEHMS] HEPABEHCTB.

ITpousBonnas Gynkuuu. ['eomerpuueckuii 1 GpU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpou3BosHBIEC MeMeHTapHBIX QyHKIUH. DOpMyITbI HAXO0XKIECHHS TIPOU3BOIHON CYMMBI,
HPOM3BEAECHUS U YACTHOTO (DYHKIIHH.

[IpumeHeHnne mNPOM3BOAHONH K HCCIENOBaHMIO (YHKIMHA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxeHre HanOoIbIIero 1 HAaMMEHbIIEro 3HaYeHHUs (PyHKIIMU Ha OTpe3Ke.

[IpuMeHeHHEe TPOU3BOAHOW U HAXOXKIEHUsS HAWIY4YlIEro PpEeLIEeHUs B IPUKIAIHBIX
3aayax, AJs OIpeJesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (popMyIIoi Ui rpaukoM.

[lepBooOpasnas. Tabmuna nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudeckuil u (u3ndeckuil cMblcia. BpluncieHue uHTErpaiga 1o
¢dopmyne Herorona—JleiiGHuma.

MNPOBEPSAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA

1 Yucaa ¥ BEIYUCICHUS

11 Pammonanbapie  ywmcna.  OOBIKHOBEHHBIE W JICCATHYHBIC JpOOHW, IPOIECHTEHI,
) OECKOHEUYHBIC MEPUOINIECKUE Npoon. AprudMeTHIeCKUe Onepaluu ¢ palMoHaIbHBIMU




Kon IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUS
YuCcIaMHu, TpeoOpa3oBaHUsS YHCIOBBIX BbIpaxkeHud. IlpumeHneHue npobel w
MPOLICHTOB ISl PEIICHHs] TMPUKIATHBIX 3a]ad M3 Pa3IMYHBIX OTpacieil 3HaHUU U
peallbHOM KU3HHU
JetictButenpHble nciia. PanoHanbHble U HppallMOHaIbHbIE YKclia. ApudMeTHIeCKue
1.2 |omepanuu Cc ACHCTBUTENbHBIMU YHUCIaMU. [IpuOMMKEHHBIE BBIYMCIICHUSA, IPaBUIIA
OKPYTJICHUS, TPUKUIKA U OLICHKA PE3YJIbTaTa BEIYMCICHUN
Crenens ¢ nensiM okaszarenem. Ctannaptaas Gpopma 3anucu JeHCTBUTEILHOTO YKCIa.
1.3 |Hcnonp3oBanue moaxoAsmier GopMbl 3aMUCH ACHCTBUTEIBHBIX YUCEN JJISl PEIICHHS
MPAKTUYECKHUX 33/1a4 U IIPEICTABJICHHUSI JIAHHBIX
1.4 ApudmeTnueckuii KOpeHb HaTypalbHOW cTeneHu. JleHcTBus ¢ apudMeTHYECKUMHU
KOPHSIMU HAaTypaJIbHOW CTENEHU
15 CuHyc, KOCMHYC W TaHIE€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHUHYC,
ApPKTaHT'€HC YHCIOBOTO apryYMEHTa
2 YpaBHEHUS 1 HEPABESHCTBA
2.1 | ToxxaecTBa M TOKJIECTBEHHBIC TPEOOPA30BAHMS
29 [IpeobpazoBaHme TPUTOHOMETPUUECKUX BhIpaXKeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
' (hopMyIIbI
23 VYpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meton
HWHTEPBAJIOB
2.4 | Pemenue 1eabIX ¥ ApOOHO-pallMOHAIBLHEIX YPABHEHUH H HEPABEHCTB
2.5 | PemieHue nppallMOHAJIbHBIX YPDAaBHEHUN U HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUUECKUX YPAaBHEHUMN
27 [IpumeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUI0 MAaTEMATUUECKUX 3a/1a4
Y 3aJ1a4 M3 Pa3INYHBIX 00J1aCTeil HAYKU M PEabHOM JKU3HU
3 DYHKINU U TpahuKH
31 OyHKUA, cnocoObl 3amanHus QyHKuuu. [paduk dyHkuun. BzaumHO oOpaTHBIC
) GbyHKIH
39 O6nactp ompeneneHuss W MHOXECTBO 3HaueHuW GyHkouu. Hymm  yHKimm.
) ITpoMeKyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (DYHKIIUH
33 CrenenHast GyHKIMS C HaTypaJdbHBIM U IeNbIM Mokazarenem. EE cBoiicTBa u rpaduk.
CBoiicTBa U rpaduK KOPHS #7-0i CTCIICHU
34 TpuroHomeTpuyeckass OKPYHOCTh, OINpEAENIEHUE TPUTOHOMETPUYECKUX (PyHKIUN
YHUCJIOBOT'O apryMEHTa
4 Hauasia MaTeMaTnuecKoro aHajinsa
41 [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHUs  IOCEAOBAaTeIbHOCTEH. MOHOTOHHBIE
M10CJIEIOBATEILHOCTH
ApudmeTrndeckass U TreoMeTpuueckas mporpeccuu. beckoHeuyHo —yObIBaromias
4o |TEOMETpHHECKas MpPOTPECCHS. CyMma OeckOHEYHO YOBIBAIONIIEH T'€OMETPUUYECKON
nporpeccun. PopMyna CIOXHBIX MPOLEHTOB. lcrnonb3oBaHue mnporpeccuu AJis
pelIeHUs pPeaIbHBIX 33/1a4 MPUKJIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTUKA
MHoxecTBO, oOmnepanuy Haa MHOXecTBaMH. Jluarpammbl Oiiiepa — BenHa.
5.1 [llpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO armaparta JJis OIKCaHUS peajbHBIX
MIPOIIECCOB M SBJICHHM, IIPH PEIICHUH 33124 U3 JIPYTUX YUSOHBIX MTPEAMETOB
5.2 | OnpenenecHue, TeopeMa, CICACTBUE, TOKA3ATEILCTBO




11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMUS
1 Yucna u BBIUUCICHUS
1.1 [HatypanpHble u nenble uncia. IIpu3Haku 1eIMMOCTH HENbIX YUCEI
1.2 | Crernens ¢ palioHAIbLHBIM MMOKa3zaTeneM. CBOMCTBA CTEIICHH
1.3 | Jlorapudwm uucna. JlecaTuaable M HATYpATbHBIC JOTapru(HMbI
2 YpaBHEHUs U HEPABEHCTBA
2.1 |IIpeoGpa3oBanue BLIPAKEHHHI, COMEPIKALINX JOrapr(dMBbI
2.2 |IIpeoOpa3oBaHKe BRIPAXKEHUM, COACPIKAIIMX CTEICHU C PAlIMOHAIBHBIM IOKA3aTeaeM
2.3 [IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 |Iloka3zarenbHble YpaBHEHUS U HEPABEHCTBA
2.5 |Jlorapudmuueckue ypaBHEHHSI U HEPABEHCTBA
26 CI/ICTSMBI JIUHENHBIX praBHeHI/If/'I. Pemrenne npukinaaHpIx 3a7a4 ¢ MOMOUIBIO CUCTEMBI
JIMHEHHBIX YpaBHEHUHN
2.7 |[Cucrembl 1 COBOKYIHOCTH pallMOHAIbHBIX YPAaBHEHUI 1 HEPABEHCTB
o IIpuMeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a7a4 U
3aa4 U3 Pa3InyHbIX 001acTell HAYKU U PEAILHON KU3HU
3 DyHKIMY 1 rpaduku
Oynkuus. [lepuogmyeckne ¢yHkun. IIpoMeKyTkm MOHOTOHHOCTH — (DYHKITHH.
3.1 |Makcumymbl U MUHUMYMBI GyHKIUH. Haubonbpiiee W HauMeHbIllee 3HAYCHHE
(GYHKIIMH HA IPOMEKYTKE
3.2 | Tpuronomerpuueckue HYHKIIMU, X CBOMCTBA U TpadUKH
3.3 |IlokasarenpHas v jorapudmudeckas GYHKIMU, UX CBONCTBA U rpad@uKu
3.4 |Hcnonb3oBanue rpabukoB HYHKIMH 11 pEHICHHUS YPABHECHUH M JIMHEHHBIX CUCTEM
Hcnonk3oBanue rpagukoB (PYHKIHA AJI1 UCCIIEOBAHUS MPOIECCOB U 3aBUCUMOCTEH,
3.5 |KOTOpbI€ BOZHUKAIOT NP PELIEHUH 3a7a4 U3 JPYruX y4eOHbIX IPEAMETOB U pealbHON
JKU3HU
4 Hayana maTeMaTH4eCKOro aHain3a
4.1 |HemnpepbiBHbie HDyHKIMKA. METO ] HHTEPBAJIOB JJIsL PEIICHUSI HCPABCHCTB
4.2 | IlpousBonaHas ¢hyHKIMU. ['eomeTpruecknii U hU3MUECKUil CMBICT POU3BOIHOMN
43 [Ipow3BogHbIe 3yIeMEHTApHBIX (GyHKIHK. DOpMyNBl HAXOXICHHS POU3BOIHOU
CYMMBI, IPOU3BEJICHHS M YACTHOTO (DYHKITUI
[IpumeneHre NPOM3BOAHON K HCCIEAOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.4 |[sxctpemymbl. Haxoxnenue HamOOJNBIIETO M HAaUMEHBLIETO 3HAYECHUS (YHKUIUU Ha
OTpE3Ke
45 [IpumeHneHrne POU3ZBOAHON I HAXOXKICHUSI HAWIYYIIETO PEIIeHUs] B MPUKIIATHBIX
3aj1a4ax, JiIs ONpeieJIeH s CKOPOCTHU Ipollecca, 3aIaHHOro Gopmysoii nin rpaguxom
4.6 |IlepBoobOpasunas. Tabaua nepBooOpa3sHBIX
47 WuTterpan, ero reoMeTpuyeckuii M (hpu3ndeckuii cMbICi. Bpruncienue uHTErpaiga mo
dhopmyne Herorona — JleiiOHuIa




INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «MaremaTtuka» IOJDKHO OOecrednBaTh JOCTHIKEHHE Ha
YpPOBHE CpemHero ooOmero oOpa3oBaHHs CIACAYIOMMX JHUYHOCTHBIX, METANpPEAMETHBIX H
MIpeIMETHBIX 00Pa30BATENbHBIX PE3YIbTATOB:

JJUHHOCTHBIE PE3YJIBTATHI

WYHOCTHBIE PE3yJbTaThl OCBOCHHUS TMPOrpaMMbl yueOHoOro mnpeamera «MaTemMaTukay
XapaKTEePU3YIOTCS:

'paxkaaHCKO€ BOCIUTAHME:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIUMU OOydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJIE€HA POCCHUHCKOro OOIecTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAX
(OYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TPakIaHCKOro O0OIecTBa
(BBIOOPBI, OMPOCHI M Tp.), YMEHHEM B3aMMOJICUCTBOBATh C COIMAIBHBIMA WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUHCKON TpakIaHCKON MACHTUYHOCTH, YBKEHUS K MPOIIJIOMY
U HACTOSAIIEMY POCCHUHCKOW MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHUSIM
POCCHIICKHX MaTEMaTUKOB U POCCHMCKON MaTeMaTHYEeCKOM IIKOJIbI, K MCHOJb30BAHUIO ITHX
TOCTHKEHHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAaHMEM JIyXOBHBIX IICHHOCTEH POCCHICKOrO Hapona; Cc(HOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUM HAyKW U JIEATEIIbHOCTBIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOWYHUBOTO Oy TyIIEro.

DCTEeTUYSCKOS BOCIUTAHNUE:

3CTETUYECKUM  OTHOILIEHMEM K  MHUpPY, BKJIIOYas  3CTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPEIICHUH, PacCyKICHUWU;,; BOCIPUUMUYUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3rdecKk0oe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHsI TPUMEHATh MAaTEMAaTHYECKHUE 3HAHUA B HWHTEpecax
3I0poBOTO M Oe3omacHoro oOpasza XKU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHWE, cOATAHCUPOBAHHBIN PEKUM 3aHATHH W OTIbIXa, PETyJspHas Gu3udecKas
AKTUBHOCTH); (DM3MYECKOTO COBEPIICHCTBOBAHUS, NIPHU 3aHATUAX CIIOPTHBHO-030POBUTEIHHON
JIeSITENLHOCTBIO.

TpynoBo€ BOCIUTAHHUE:

TOTOBHOCTBIO K TPYy/ay, OCO3HAaHHEM IIEHHOCTH TPYAOJIOOUS;, MHTEPECOM K Pa3IMYHBIM
chepam mpohecCHOHATLHOW ACSITELHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKECHUSIMU,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyayiel mpodeccuu U peaau30BhIBaTh COOCTBEHHBIC
JKU3HEHHBIC TIUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000Opa3OBaHMIO HAa TPOTSHKEHUM BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelIeHUU TPAKTUYECKUX 33J1a4 MaTEMAaTUYECKON HANIPaBICHHOCTH.

DKOJIOTHYECKOES BOCITMTAHNE:

c(OPMUPOBAHHOCTHIO HIKOJIOTMUYECKON KYyJbTYypbl, MOHUMAHUEM BIHSHHS COIUAIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MIPUPOJHOW M COLMAIBHON Cpebl, OCO3HAHUEM
I00AaTPHOTO  XapakTepa AKOJOTMUYECKUX  MpoOJieM; OpUEHTAalHMel Ha  MPUMEHEHUE
MaTeMaTHYECKUX 3HAHWK TSI PEIICHHS 3a/7a4 B 00JACTH OKPY>KArOIIEH Cpejibl, TUIAHUPOBAHUS
MOCTYNKOB U OLICHKU WX BO3MOXKHBIX TTOCIIEICTBUM JIJIsI OKPYKAIOIIEH CPEbI.

[[eHHOCTH Hay4YHOTO MMO3HAHUSL:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU W OOIIECTBEHHOW MPAKTHUKH, TOHUMAaHUEM MAaTeMaTHYECKOW HayKH Kak chepbl
YeJI0BEUECKOM NESITeIbHOCTH, ATANoB €€ Pa3BUTHs U 3HAYMMOCTH JUIsl Pa3BUTUS LIMBUIN3ALINM;



OBJIAJICHUEM SI3BIKOM MaTEeMaTUKM W MaTeMaTHYECKOM Ky.)'[BTypOﬁ KakK CpCACTBOM IIO3HAHUA
MHpa; TOTOBHOCTBIO OCYHICCTBIIATH IPOCKTHYIO W HUCCICAOBATCIBCKYIO CATCIBHOCTD
WHAWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yJIbTaThl OCBOSHHS MPOTPaMMBbl YIeOHOTO Tpeamera «MaTemaTukay
XapaKTepPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMUA HO3HABAMENbHBIMU OeliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUIMU,  VHUBEPCAIbHbIMU — Pe2YIAMUSHbIMU
oelicmeusmu.

1) Ynusepcanvuvie nosnasamenwvusie oeticmsus, obecneuusaom gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yuarowmuxcs (0ceoeHue memo0oo8 NO3HAHUS OKPYICAIOUe20 MUpa,
npuUMeHeHue 102U4eCKUX, UCCIe008amenbCKUx onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble JIOTHYECKUE NEHUCTBHUS:

BBISIBJISITH M XapaKTePU30BaTh CYIMISCTBEHHBIC MPU3HAKK MATEeMATHYECKUX OOBEKTOB,
MOHATUN, OTHOIIEHWH MEXIy MOHATHAMH; (QOPMYITUPOBATH OINPEACTCHUS TOHSATHUI;
yCTaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHHS JUISI OOOOIIEHHS W
CpaBHEHHUS, KpUTEPUU TIPOBOJAUMOTO aHAIIN3A;

BOCIIPHHUMATh, (POPMYITHPOBATH W IPEOOPA30OBBIBATH CYXKACHUS: YTBEPAHUTEIBHBIC H
OTpHUIaTeNbHbIE, EANHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

BBISIBIISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHUBOpEUns B (pakrax,
JMaHHBIX, HAOMIOACHUSIX W  YTBEPXKICHUSAX; TMpeuiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JieNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHUKHU, ACAYKTUBHBIX M HWHIYKTHBHBIX
YMO3AKITIOYCHNH, YMO3aKIIIOUYCHUH TI0 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIFHO JI0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKIACHUH (TpsSMbIe U
OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPHUBOJIUTH TMPUMEPBl W KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

BBIOMpATh CHOCOO0 pemeHus y4eOHOH 3ajgaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
pemieHusi, BbIOMpaTh HauOolee MOIXOIAMIMA € Y4ETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBareabcKkue AeWCTBUS:

UCTIONIb30BaTh ~ BOMPOCHI ~ KaK  HMCCJIENOBATENbCKMA  HMHCTPYMEHT  IO3HAHWS;
(hopMynupoBaTh BOMPOCH], PUKCUPYIOLIUE TPOTUBOpPEUHE, MPOOIeMy, YCTaHABIMBATh UCKOMOE
U TaHHOE, (POpMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSITENILHO CIUIAHMPOBAHHBIM  AKCIEPUMEHT, HCCJIEIOBAaHUE II0
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOLECCa, BBISIBICHHIO
3aBUCHUMOCTEN MEXIy 00bEeKTaMH, IBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSTENILHO (POPMYIIMPOBATH OOOOIEHHS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUS, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U
000011IeHMIT;

POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTaTh MPEIIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBUSX.

Pabora ¢ undopmarmeii:

BBISBIISITH IepUIIUTH HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOTIPOC H IS
pelIeHus 3a/1a4H;

BbIOMpaTh WHGOPMALMIO W3 HCTOYHMKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATh HMHQPOPMAIMIO pa3IMYHbIX BHAOB H  GopM
MIPECTaBICHHUS,;

CTPYKTypUpOBaTh  MHGOpMalMIO, TPEACTaBIsATH €€ B  pasNu4HbIX  (opmax,
WUTIOCTPUPOBATH IPpahuuecKH;

OLICHMBATh HAJAE&KHOCTh HMH(POPMAIMM IO CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.



2) Vuueepcanvhvie KOMMYyHUKAmMUBHbIE OeliCmaus, 00ecneyusarom c@hopmupo8aHHoCmy
COYUATILHBIX HABLIKOB 00YUAIOUJUXC.

OOmuieHue:

BOCHpI/IHI/IMaTI) 158 (I)OpMy.TII/IpOBaTI) CY)K)IeHI/If{ B COOTBETCTBUH C YCJ'IOBI/ISIMI/I n neirsiMu
OOIIeHHsI; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX W MHUCHMEHHBIX
TEKCTaX, JdaBaTb IIOACHCEHHS IIO XO}ly peHIeHI/IH 3a1a4u, KOMMGHTI/IpOBaTI) HOJ'Iy‘-ICHHBIfI
pe3ynbTarT;

B X0Ji¢ OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOU TEMBbI, IPOOIIEMEI,
pelaeMoil 3aauu, BBHICKA3bIBaTh WACH, HAICJICHHbIE HA MOUCK PEIICHHUS; COMOCTaBISATh CBOU
CY)KJIGHI/ISI C CY)K,)IeHI/IﬂMI/I I[pyrnx yqaCTHHKOB auaiora, O6HaPY)KI/IBaTB pasmzltme U CXOICTBO
MO3UIUH; B KOPPEKTHOU hopme popMyIrpoBaTh pa3HOTIACHUS, CBOU BO3PAKEHUS;

HpCI[CTaBJ'IHTI) pe3yanaT},1 pCIlICHI/Iﬂ 3aJa4u, 3KCHepI/IMeHTa, HUCCJICIOBaHUs, HpOCKTa;
CaMOCTOSITENILHO ~ BBIOMpaTh (QopMaT BBICTYyIUIEHUS C Yy4€TOM 3aJad TpPE3eHTAUUd U
0COOEHHOCTEH ayJUTOPHH.

COTpYyAHUYECTBO:

MIOHUMATh U HCIIOJIb30BaTh MPEUMYyILIECTBA KOMaHIHOW M UHIUBUAYaIbHONU pabOThI PU
pelieHnn Y4eOHbIX 3a/ay; NPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBAThH
OpPTaHM3AIMI0 COBMECTHOW pabOThI, pactpelessiTh BUABI padOT, JOTOBapUBATHCSA, OOCYXKIATh
IPOIECC U PE3yNbTAT pabOoThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHus, 0OMEH MHEHHH, «MO3TOBbIC
HITYPMBD» M HHBIC); BBIMOIHATH CBOIO YacThb pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
I[pyFI/IMI/I YJI€HaMHU KOMaHJbI, OLICHHBATh Kad€CTBO CBOCIO BKJIaJa B O6IIIPII>1 HpOIIYKT 110
KpUTepusM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuuseepcanvhvie pecynisamugnsle Oelicmsus, 0decneuusarom Gopmuposanue cmulCio8blx
YCMAHOBOK U HCUSHEHHbIX HABbIKOEB JTUYHOCMU.

Camoopranusaius:

COCTaBIIATh IJIAH, AJTOPUTM pPEIICHUs 3aJa4yM, BHIOUpATh CIOCOO pPEUIeHUS C Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHTHI PEIICHHI ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMU IIO3HABATEILHONW PpEQIIEKCHH KaK OCO3HAaHHUS COBEPIIACMBIX
JEHCTBUI U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB; BJIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPoIIecca U pe3yibTaTa pelleHNs MaTeMaTHIeCKOM 3a/1a4u;

HpeI[BI/II[GTB pr,[[HOCTI/I, KOTOpBIC MOFYT BOSHHKHYTB HpI/I pCH_IeHI/II/I 3aJa4yu, BHOCHUTH
KOPPEKTHUBHI B JICITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TAHHBIX, HAHJACHHBIX OIIMOOK,
BBISBJIEHHBIX TPYJHOCTEW;

OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa MU U YCIOBHSAM, OOBSICHATH TPUYHHBI
JOOCTHMIKCHHUA WJIN HCIOCTHUIXCHUA pGSYJ'IBTaTOB ACATCIIbHOCTH, HaXOJUTb OH_II/IGKy, aaBaThb
OIICHKY IPHOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIbTATHI

OcBoenne ydeOHOTo Kypca «Anredpa ¥ Hadala MaTeMAaTHYECKOTO aHAlu3a» Ha yPOBHE
cpeaHero oomiero oopa3oBaHus JODKHO 00ECIIEYMBATh AOCTIIKEHHE CIICIYFOIIUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa ¥ BLIYUCTIECHUS

OnepupoBaTh MOHSATUSIMU: PAlMOHAILHOE U JCHCTBUTENHLHOE YHUCIIO, OOBIKHOBEHHAs U
JeCATUYHAS JPOOk, IPOIIEHTHI.

BoimonHaTe  apudMeTHUeCKHe OmNepaludd C PAlUOHAIBHBIMU U JICUCTBUTEIHHBIMU
YHCIIAMHU.



BomonHATe npuOIMKEHHBIE BBIYMCICHUS, HCIONB3YS TpaBUiIa OKPYIJICHHS, JenaThb
MIPUKHJIKY U OLIEHKY PE3YyJIbTaTa BIYUCICHUM.

OnepupoBaTh NOHATHSAMH: CTENEHb C IEJbIM TOKa3aTesleM; CTaHAapTHas Gopma 3arucH
NEHCTBUTENBHOTO YMCIIa, KOPEHb HATypalbHOM CTENEeHH; MCIOJIb30BaTh MOAXOIAIIYI0 (popmy
3aIMCH NEUCTBUTENBHBIX YUCEII I PELIECHUs IPAKTUYECKUX 3a1a4 U IIPEACTABIICHNS TaHHbIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOIO yTJIa; UCIOIb30BaTh
3aIUCh MPOU3BOJIBHOTO yIjIa yepe3 00paTHbIe TPUTOHOMETpUYECKHUE (DYHKIINU.

YpaBHeHHUsI M HEPABEHCTBA

OnepupoBaTh MOHATHSIMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIOE, PAllMOHAJIBHOE,
HMPPALMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

Bomonuate  mpeoOpa3oBaHusi  TPUTOHOMETPUYECKMX  BBIDOKEHHMM M pelath
TPUTOHOMETPUYECKUE YPABHEHMUS.

BoimonuaTe npeoOpazoBaHusl LENbIX, PAlMOHAIBHBIX U UPPALUOHAIBHBIX BBIPAXKEHUN U
pemaTh OCHOBHBIE THIIBI LIEJIBIX, PAMOHAIBHBIX M UPPALMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHATH ypaBHEHHS U HEPABEHCTBA U PELICHUsS MATEMaTUYECKUX 3aJay U 3a1ad U3
pa3IUYHbIX 00JacTel HAyKU U peanbHOMN KU3HHU.

MopenupoBaTh peajibHble CHUTyallMM Ha S3bIKe aiureOpbl, COCTaBIATh BbIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA [0 YCIOBHMIO 33J1a4d, MCCIEN0BAaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM afmnapaTa aiareopsl.

DyHKIUH U rpaGUuKH

OnepupoBaTh MOHATUAMU: (PYHKLHS, CIIOCOOBI 3a/1aHUs (PYHKLMH, 00JIaCTh ONpeIeIeHUs 1
MHOXECTBO 3HaUeHHI QyHKINHU, rpaduk GyHKIMH, B3aMMHO 00paTHBIE (YHKINH.

OnepupoBaTb MOHATHUAMHU: UYETHOCTh M HEYETHOCTh (YHKIMM, HYIH (QYyHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatk rpaguky GyHKIMHI U1 pelieHns ypaBHEHUH.

Crpouth u 4yuTaTh rpaduKd JTUHEHHONW (YHKIMH, KBaAPATUIHOW (DYHKIIUH, CTEIICHHOM
(YHKIMH C LIEbIM [10Ka3aTeIeM.

Wcnonb3oBatk rpadukud QYHKIHMA I HCCICAOBAHUS MPOIECCOB M 3aBUCUMOCTEH TIpU
peLIeHUH 3aJlad M3 IpYyTUX Y4eOHBIX NPEAMETOB M pPeaJlbHOM JKM3HU; BbIpaXkaTh (hopMyJamMH
3aBUCHMOCTH MEXIY BEIIMYNHAMH.

Havana maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MNOHATUSAMU: IOCJIEOBATEIBHOCTh, apU(PMETHUECKass M TeOMeTpuYecKas
IIPOrPECCUM.

OnepupoBaTh NOHATHAMH: OECKOHEUHO YOBIBAIOIIAss T€OMETPHUECKAs IPOTPECCHsI, CyMMa
0eCKOHEUHO yObIBaOIEi FeOMeTPUYECKOH MPOrPecCHH.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCJIEAOBATEIBHOCTEH M IPOTPECCUM AJI PELICHHs pPEabHBIX
3a/1a4 IPUKJIAIHOTO Xapakrepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, OIEPALIMN HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar Ui ONMCAHMs PEAJIbHBIX MIPOLECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 IPYTUX YUEOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC
Yucjaa 1 BLIYUCTIEHUS
OnepupoBaTh TMOHATHUSIMHU: HATypajbHOE, I1IE€JI0€ YHUCIO; HCMOJIb30BaTh MPU3HAKU
JETUMOCTH LIEJIBIX YUCEN, PA3JIOKEHUE YUCIIa HA IPOCThIE MHOKUTEIH JJIsl pELIeHUs 3a/1ay.
OnepupoBaTh MOHATHEM: CTETIEHB C PAllMOHAIIBHBIM MOKA3aTEIIEM.
OnepupoBaTh MOHATUSAMU: JIOTAPUPM YHCTIA, TECATUIHBIE U HATypaTbHBIC JIOTAPUPMBI.
YpaBHeHUsI 1 HEPABEHCTBA



[IpumeHnsTh CBOIiCTBa  CTemeHW JUIsI NpeoOpa3oBaHMs  BBIPAKEHHUH; ONEpUpOBaTh
MOHATUSAMM: IIOKa3aTeIbHOE YpPaBHEHHE M  HEPABEHCTBO; pellaTh OCHOBHBIE  THUIIBI
[I0OKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BoinonusaTe mnpeoOpa3oBaHUsl BBIPAKEHUM, COJEp)KalIUX JIOrapudMbl; OINEpUPOBATH
HOHATHSAMM: JIOTAapU(PMHUUYECKOE YpaBHEHHE W HEPaBEHCTBO, pellaTb OCHOBHBIE THUIIBI
Jgorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB.

Haxonuts pemieHus npocTenInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JMHEHHBIX YpaBHEHHH M €€ pelieHHe; UCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUM JUIS PELLICHUs IPAKTUYECKUX 3aa4.

Haxomuth pemieHuss npoCTEUIINX CUCTEM M COBOKYITHOCTEH PAallMOHAJIBHBIX YPABHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIEI0BATh [IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM alnapaTa aiareopsl.

DOYyHKUUH U TPAaPUKHU

OnepupoBaTh MOHATUSAMU: NIepuoanYecKas (yHKUIUSA, MPOMEKYTKH MOHOTOHHOCTH
(YHKIMH, TOUKH 3KCTpeMyMa (YHKLIUH, HauOoJblllee M HauMEHbIIee 3Ha4eHUs (QyHKIUM Ha
IPOMEKYTKE; UCTIONH30BATh MX JJISl HCCIIEIOBAHUS (PYHKIINH, 3aJaHHOHN rpadukom.

OnepupoBaTb  NOHATUAMM:  TpapUKH  [OKa3aTeIbHOM,  JOrapupMHUUecKod U
TPUTOHOMETPHYECKHX (PYHKIUH; n300pakaTh UX Ha KOOPAWHATHOM TUIOCKOCTH W HMCIIOJIB30BATh
JUISl PEILICHUS] yPAaBHEHUIN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON IUIOCKOCTH TpauKU JIMHEHHBIX YypaBHEHUH U
VCIIOJIb30BATh UX I PEILIECHUS CUCTEMBbI JINHENHBIX YPaBHEHUM.

Hcnonp3oBare rpaduku (GyHKIHMA [UIS MCCIETOBAHUS MPOIECCOB M 3aBUCHUMOCTEH W3
JPYTUX y4eOHBIX AUCIUIIIUH.

Havaja maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATUAMU: HENIPEpbIBHAS (QYHKINS; IPOU3BOIHAS (PYHKLIMH; HCIIOJIb30BaTh
TreOMETPUUECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM JIJIsl pelIeHUs 3a/1ay.

HaxonuTh NpoOM3BO/AHBIE 3JIEMEHTAPHBIX (YHKLMH, BBIUUCIATH MPOU3BOIHBIE CYMMBI,
IPOU3BENIEHUS, YACTHOTO (PYHKIIMUH.

Hcnonb30BaTh NPOM3BOJIHYIO JUISI MCCIEIOBaHUSA (YHKIMM HAa MOHOTOHHOCTb M
9KCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIIEI0BAHUS K TOCTPOECHUIO IPa(pUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAXOXKACHHUS HAWIY4YIIEro PEIICHUs B NPUKIAJHBIX, B
TOM YHCJIE COL[UAIIBHO-DKOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATUAMU: NEPBOOOpPa3Has M HUHTErpai; MOHMMATh I'€OMETPUUYECKUI U
(bu3nYecKuil CMBICI UHTETpaa.

Haxonuthk nmepBooOpa3Hble JIeMEHTApHBIX (YHKUMN; BBIYMCIATh MHTErpai mo ¢Gopmyse
Herorona—JIeiiOnumna.

Pemate nmpukiaaHbele 3a7aud, B TOM YUCIE COLMAIbHO-3KOHOMUYECKOIO U (PU3HMUECKOTro
Xapakrepa, CpeICTBAMHA MaTEMaTHIECKOIO aHAJIN3A.

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IDOBEDSIEMOI0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
posep o0pa3oBaTe/IbHOM NPOrpaMMBbl CpelHero o01ero oopa3oBaHus
pe3yJabrara
1 Uucna v BBIYMCIICHUS
1.1 OnepupoBaTh MOHITHSIMHU: PAIMOHAIBHOE W JEHCTBUTEIBLHOE YMHCJIO,




Kon
NpoBepPsIeMOro
pe3yJjbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero 0opa3oBaHusi

OOBLIKHOBEHHAS U JCCATHYHAA )IDOGL, IIPOLCHTLI

1.2

Boinonusate  apudmernyeckue — omepauMd € palUMOHANBHBIMM U
JCHCTBUTEILHBIMH YUCIIAMU

1.3

BremonHaTh HpI/I6J'II/I)KéHHBIC BBIYHCJICHHA, UCIIOJIB3YyA IIpaBUJIa OKPYIJICHUS,
JACJaTh IPUKUJKY U OLICHKY pPE3yJibTaTa BBIYHCIICHHI

1.4

OnepupoBaTh NOHATHUSAMHU: CTENEHb C IEJIBIM IIOKAa3aTelleM, CTaHJapTHas
dbopma 3amuch OEHCTBUTENHHOTO YHCJIA, KOPEHb HATypalbHOW CTEIeHH,
UCMOJb30BaTh MOAXOAANIYI0 (OpPMY 3alUCH JIEHCTBUTENbHBIX YHCET I
peuIeHus] NTPAaKTUYECKHX 3a/1a4 U IIPEICTABJICHHUS] TAHHBIX

1.5

OnepupoBarh MOHATUSMU: CUHYC, KOCUHYC M TAHI'€HC MPOU3BOJBHOTO YIJIA;
HCIIOJIb30BAaTh 3aI1Ch MIPOU3BOILHOTO yriia yepes oOpaTHbIe
TPUTOHOMETPUYESCKUE (DYHKIIUH

VYpaBHEeHUS 1 HEPABEHCTBA

2.1

OnepupoBarh TMOHSATHUAMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
palnoHaNIbHOE, HUpPpALMOHATILHOE ypaBHEHHUE, HEPaBEHCTRBO,
TPUTOHOMETPHYECKOE YPABHEHUE

2.2

BeimonHATe mpeobpa3oBaHus TPUTOHOMETPHUUYECKUX BBIPAKEHUH M pellaTh
TPUTOHOMETPUUECKHE YPABHEHHUS

23

BrimonHATe npeoOpa3zoBaHMs IETBIX, PAUOHAIBHBIX W HMPPAUOHAIBHBIX
BBIDAKEHUH W pelmarb OCHOBHBIE THIBI LENBIX, PAalUOHAIBHBIX W
VMPPALMOHAIBHBIX YPDABHEHUN U HEPABEHCTB

2.4

[IpumeHsATh ypaBHEHUSI M1 HEPABEHCTBA VISl PEIICHUSI MaTeMaTUYECKUX 3a7a4 U
3aJ1a4 U3 pa3IMYHbIX 00J1acTel HAYKH U PeAIbHOW KU3HH

2.5

MO,I[CJ'II/IPOBB.TB pCaJIbHBIC CUTyallUH HA  A3BIKC anre6pbl, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHHUA, HCPABCHCTBA I10 YCJIOBHIO 3ajJadu, HCCICAOBATH
IIOCTPOCHHBLIC MOACIN C MCIIOJIb30BAHUMECM allriapaTta anre6pbl

DyHKIMY ¥ rpaduKu

3.1

OnepupoBarh MOHATHAMU: (QYHKLHUS, CHOCOOBI 3amaHusi (PyHKIUH, 00JIacTh
OIIPEAETICHUSI U MHOXKECTBO 3HAa4eHUH (yHKuMH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe PYHKINH

3.2

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh (QYHKIUH, HYIH (YHKIIUH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA

3.3

Hcnonb3oBath rpa@uky GyHKIUH U pEIICHUsT YPaBHEHUH

3.4

Ctpouth M unTaTh TrpadUKH JMHEHWHOW (DYHKIIUH, KBaJAPATUIHOW (PYHKIIWH,
CTETICHHON (DYHKIIMH C IEJTBIM TIOKa3aTeJIeM

3.5

Hcnons3oBate rTpaduku GYyHKIUE UIsI  MCCIENOBAaHUS  TPOILIECCOB U
3aBUCHUMOCTEH MU PELICHUH 3a7a4 U3 IPYTUX YUeOHBIX IPEIMETOB H PeaTbHON
KU3HU, BBIpAXXaTh (HOPMYyJIaMH 3aBUCMOCTH MEX/Ty BEIMYMHAMHU

Hauana matemaTnyeckoro aHaiusa

4.1

OHepHpOBaTB IIOHATUAMU: IIOCJICA0BATCIIbHOCTD, apI/I(bMeTI/I‘IeCKaﬂ 158
reoMeTPHYECKast IPOrPECCHI

4.2

OnepupoBarh TOHATUSAMHU: OECKOHEYHO yOBIBalOmass TeoMETpUYEeCKas
Mporpeccus, cyMMa 0€CKOHEYHO yOBIBAIOIIEH r€OMETPHIECKON MPOTPECCUH

43

3aI[aBaTI) IOCJICJOBATCIbHOCTHU Pa3JIMYHBIMHA crocodamMu

4.4

Hcnonp3oBaTh CBOMCTBA IIOCIIENOBATEIBHOCTEN M IIPOIPECCUM I pELICHUs
pEaJIbHBIX 33/1a4 IPUKIAJHOTO XapaKTepa

MHuoKecTBa 1 JIOTUKa




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOI

MPOBEPHEMOTO o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero o01ero 0opa3oBaHus
pe3yJbTara
5.1 OnepupoBaTh NOHATHSIMHU: MHOXKECTBO, ONIEPAIIMU HaJI MHOYKECTBAMHU
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Ui ONKUCAaHUS pealbHbIX
) IIPOLIECCOB M SIBJICHUH, IPU PEIICHUH 3314 U3 APYTHX YUEOHBIX NPEIMETOB
5.3 OnepupoBaTh NOHATUIMHU: ONPEACICHUE, TeOpeMa, CISICTBUE, J0KAa3aTeIHLCTBO
11 KJIACC
Kon .
pOBEpSEMOTO IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOEHHs OCHOBHOI
pesyabTaTa 00pa3oBaTeILHOI MPOrpamMMbl CpelHero 001ero 00pa3oBaHus
1 Uucia ¥ BBIYUCIICHUS
OnepupoBaTh TMOHATUSMU: HaTypajbHOE, LEJI0€ YHUCIIO; HCIOJb30BaTh
1.1 NIPU3HAKNA JEJIMMOCTH LEJIBbIX YHCEJ, pa3JoKEHUE 4YHCcIa Ha IPOCTHIE
MHO>KUTENH JUIsl pEIIeHUs 3a/1a4
1.2 OrnepupoBaTh NOHATUEM: CTEIICHb C PAIMOHAIBLHBIM ITOKA3aTeIeM
13 OnepupoBarh MOHATHSAMU: JIoTapudM 4Hca, NECATUYHBIE M HaTypajbHbIC
JIorapu(GMsl
2 YpaBHEHMsI U HEPABEHCTBA
[IpuMmeHsTH CBOMCTBA CTENEHU ISl TPeoOpa30BaHMsI BBIPAKEHUH, ONIEpUPOBaATh
2.1 MOHATHSIMM: TIOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO; pellaTb OCHOBHBIE
THUIIBI TI0KA3aTEIbHBIX YPABHEHHUI 1 HEPABEHCTB
BeimonsaTe  mpeoOpa3oBaHusl  BBIPAKEHHUH, COJEpXKAaIIUX JIOrapu(MbI;
2.2 ONEepPUPOBATh MOHATHAMH: JOrapu(MUYECKOE YpaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxoauth penieHusi IpocTenInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NMOHIATUSMH: CUCTEMa JMHEHHBIX ypaBHEHUH M €€ pEeIIeHHUE;
24 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH NIl PELICHMs NMPAKTUYECKUX
3a/1a4
25 HaXOI[I/ITbupeHleHI/ISI IIPOCTEUIINX CUCTEM M COBOKYITHOCTEH pPAaLMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB
MonenupoBaTh peaJibHbIe CUTYalldd Ha s3bIKE aireOpbl, COCTABIATH
2.6 BBIPDA)XXECHUS, YPABHEHUs, HEPABEHCTBA M CHUCTEMbl IO YCIOBUIO 3a/1ayH,
MCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C UCIIOJIb30BaHUEM ammnapaTa ainreopsl
3 QDYHKIMH U TpadUKH
OnepupoBaTb  MOHATUAMHU:  Hepuojauueckas  (QYHKIUS,  MTPOMEXKYTKH
31 MOHOTOHHOCTH (YHKLMH, TOYKH D3KcTpemMyMa (yHKUMH, HauOoibliee H
HaUMEHbLIee 3HAUYCHUS (QYHKUMU Ha MPOMEXKYTKE; MCIIOJIb30BaTh UX IS
ucciaeaoBanus (QYHKIMH, 3aaHHOM rpahuKoM
OnepupoBaTh MOHATUSMHU: TpadUKd TOKa3aTeNbHOM, Jorapupmuyeckon u
3.2 TPUTOHOMETPUYECKUX (PYHKIMI; N300pakaTh MX HAa KOOPAMHATHOW IIOCKOCTH
Y MCTIOJIb30BAaTh JIJIsl PELICHUs] YPABHEHUI M HEPABEHCTB
33 N300paxaTh Ha KOOPIMHATHOMN TIOCKOCTH rpfubm(n J'II/IHCI\/JIHI?’IX YPAaBHEHUHU H
WCII0JIb30BATh UX JUIS PEUICHUS] CUCTEMBbI JINHEWHBIX YPABHEHUM
34 Ucnonb3oBath rpapuku (QyHKUMA I UCCIENOBaHUS MPOLECCOB U
) 3aBHCUMOCTEH U3 APYTUX YUEOHBIX AUCIHUILIIH
4 Haygayia MaTeMaTHYECKOTO aHaIM3a
4.1 OnepupoBaTh MOHSTHIMU: HENpepbiBHAs (YHKIM, MPOU3BOJHAS (DYHKINU;




npong)(:luemoro IIpoBepsiembie HPCI[MCTHLIQ pe3yJbTaThbl 0CBOEHHMSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero 0opa3oBaHusi
pe3yjabTarta
WCIIOIb30BaTh T'€OMETPUUCCKUH M (U3HYECKUN CMBICI TMPOM3BOIHON ISt
peIICHHS 3a/1a4
49 HaxomuTh mpou3BOAHBIE JEMEHTAPHBIX (PYHKIIHH, BBIYUCISATH MPOU3BOIHBIE
) CYMMBI, TPOU3BEACHHUSI, YaCTHOTO (DYHKITHH
Hcnonb30BaTh MPOU3BOIHYIO /ISl UCCIICTOBAHMS ()YHKIIMH HA MOHOTOHHOCTD U
4.3 BKCTPEMYMBbI, TPUMEHATh PE3YJbTaThl MCCIECAOBAHUS K MOCTPOEHHUIO
rpahuKOB
44 Hcnonws3oBaTh NPOU3BOAHYIO [JIsl HAXOXKACHHMS HAaWIIy4dllEero pEIICHUs B
MPHUKJIAJHBIX, B TOM YHCJIE COIHAILHO-PKOHOMHYECKHUX, 3aJa9ax
45 OnepupoBaTh TOHATUAMH: TIEpBOOOpa3Hass ¥  HWHTETpay; IOHUMATh
) reOMETPUUYECKUN U (DU3UUECKUN CMBICT MHTErpasia
46 Haxomuth mepBooOpa3Hbie dJIeMEHTAPHBIX (DYHKIUN, BEIYUCIISITh UHTETPAN 110
) dhopmyne HerotoHa — JleliOHuIIa
47 Pemate mpukiagHbie 3a7add, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOTO W
) (hHU3UYECKOTO XapaKTepa, CPeJACTBAMU MATEMATHYECKOTO aHAIN3a

TEMATHYECKOE IVITAHUPOBAHHE
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Crenens ¢ palMoHaIbHBIM
noka3areinieM. IlokazarenpHas
¢yukius. [TokazaTenbHble ypaBHEHHS
1 HEpaBCHCTBA

12

Jlorapudmuueckas GyHKIHUS. 12
Jlorapudmudeckue ypaBHEHHS 1

HEPABEHCTBA

Tpuronomerpuueckue GyHKIIUHA U UX 9
rpaduku. TpuroHomeTpuyecKue

HEpPaBEHCTBA

IIpousBoanas. I[Ipumenenue 24
MPOU3BOTHOMN

WHTETpan u ero npuMeHeHHs 9
CucTeMbl ypaBHEHUM 12
HarypanbHble U 11eJIble Yncia 6
[ToBTOpenue, 060061IeHNE, 18

cUcTeEMaTU3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB
110 ITPOT'PAMME




