Boinucka u3z OOII COO,
YTBep:KIeHHasi MPUKA30M
Ne 99 ot 01.09.2025 .

PaGouass nporpamma
y4eOHoOro Kkypca «Aiaredpa» (0asosblii yposenb) st 10-11 kiaaccos.

Conep:kanue y4e0HOIo Kypca
10 kaacc

Yuciia 1 BBIYUCICHUSA

Pammonansupie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, MPOILICHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omnepauMd ¢ palUOHAIBHBIMU  YHCIaMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUU. [IpumeHeHue apoOel M NPOLEHTOB MJs PEIIEHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMuHbIX OTpaciiel 3HAaHUHI U pEaJIbHOM JKU3HHU.

JeiicTBuTenpHble uncna. PanuoHanpHble M HMppalMOHAlbHBIE Yuciaa. ApuMeTHuecKue
olepaluu ¢ AeUCTBUTEIbHBIMU uuciamMu. [IpuOankEéHHble BBIYMCICHUS, PAaBUIa OKPYTJICHHUS,
IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHU.

Crenenpb ¢ nenbiM nokazateneMm. CranzapTHas Gopma 3anucH AEHCTBUTENBHOTO YUCIA.
Hcnonp3oBanue moaxoismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

ApudpmeTnueckuii KOopeHb HaTypalbHON cTeneHu. JleiicTBus ¢ apudmernyeckumu
KOPHSIMHM HaTypaJbHON CTETICHH.

CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHCJIOBOTO apryMEHTA.

YpaBHeHusI 1 HepaBEeHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPa30BaHHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
bopMyIbI.

VYpaBHEeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenne nensix u 1poOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppannoHalbHbIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHre ypaBHEHMIM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKMX 3ajad W 3a1ad u3
pa3INyYHbIX 00JacTel HayKH U peabHOM KU3HU.

DOyHKUUH U rpaduKu

OyHK1Ms, crocoOs! 3ananus pyHkiuu. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHni ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (QYHKITHH.

CrenenHass (yHKIMS C HaTypaJbHbIM M LIeJbIM MokaszateneMm. EE cBoiicTBa U rpaduk.
CgoiicTBa u rpaduK KOPHS 71-0i CTETICHHU.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUECKUX (YHKIUH
YHCIIOBOT'O apryMEHTA.

Havyana maTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeNbHOCTH, CHOCOOBI  3aJaHMs  IOCICAOBATEALHOCTEH. MOHOTOHHEIE
NOCJIE0BATEIBHOCTH.

Apudmerndeckass U reomerpuueckas — mporpeccud.  beckoHeuHo — yObiBaromias
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOLIEH T'€OMETPHUECKONW MPOTpPEeCcCUH.



®opmyna CIOXKHBIX MPOLEHTOB. Vcrnosib30BaHUE MPOrpeccuu Jisl PEIICHHs] pealibHBbIX 3aaad
MPUKIIATHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

MHoOkecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOT'0 anmapara JUisi OMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUMU, MpHU
peIlIeHnH 3a1a4 U3 IPYTUX y4eOHBIX MMPEIMETOB.

Onpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 kiaace

Yuciia ¥ BBIYHMCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LIEIBIX YACEN.

Crenens ¢ paiMoOHaIBHBIM Moka3areseM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. [lecaTudyHble U HaTypaJIbHbIE JOrapHU(PMBbI.

YpaBHeHusI 1 HepaBeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3zoBanne BbIpaKEHU, COEPKALUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

ITprMepel TPUrOHOMETPUUECKUX HEPABEHCTB.

[TokxazarenbHble ypaBHEHUS! 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PemieHue npukiaaaHbIX 3a1ad C MOMOLIbIO CHUCTEMBI
JMHENHBIX YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHeHnEe ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3InYHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DOyHKIUH U rpaduKu

Oyukuus. [lepuonuueckne  ¢yHkuuu. IIpoMeXyTKM  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymsl 1 MUHUMYMBI (yHkiuu. HauOonbiiee M HauMeHbIllee 3HauyeHHE (YHKIMHU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, KX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CHUCTEM.

Ucnonp3zoBanue rpadukoB (QyHKIUN 175 MCCIEIOBAHUS TPOIIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTHyecKkoro aHajaimsa

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruyeckuit 1 GU3NIECKUIl CMBICI TPOU3BOIHOM.

[Tpou3BosHbIe Ar1eMeHTapHBIX (QYHKIMHA. DOpPMYIIBI HaXO0XKIEHHUS MPOU3BOJAHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLIUH.

[TpuMeHeHne MPOM3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HauboIb111ero 1 HaMMEHbIIEro 3Ha4eHHs PYHKIIUK Ha OTpe3Ke.

IIpuMeHeHne NpPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEr0 PEUIEHHs B IPHUKIAIHBIX
3aja4ax, IS OIpeieJIeHHs] CKOPOCTH Mpolecca, 3aJaHHOr0 pOpMyJIoN Wi rpaguKOM.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WHTerpan, ero reomMeTpuueckuii ¥ (U3HMYECKUH CMBICHI. BbrunciaeHue WHTErpaiga 1o
¢dopmyne HeroTona—IJlelioauna.

IlnanupyemMble pe3yabTaThl
OcBoenne yuyebHoro npeamera «MaTemaTtukay IOJDKHO oOecneduBaTh JOCTHXKEHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsS CICAYIONIMX JUYHOCTHBIX, METalpPEeIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:



JInuyHOCTHBIE pe3yJIbTaThI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepPU3YIOTCA:

I'paxxiaHCKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMHM OOY4YaIOUIerocss KaK AaKTHBHOTO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOLIECTBA, MPEJICTABICHUEM O MaTEMAaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIAaHCKOTO OOIIecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTUTYTaMu B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

[TaTproTHyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM IPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HaCcTOALIEMY POCCHUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTH)KEHUH B JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMUBOTO OyAYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKJIHOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUuH, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM Pa3jJudHbIX BHJIOB UCKYCCTBA.

Pu3nyecKkoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mo0poBoe mHTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHAbIXA, peryJisipHas Quanyeckas
AKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JEATEITBHOCTBIO.

Tpynosoe BocuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; MHTEPECOM K DPA3IUYHBIM
cdepam mpoeccHOHABHON JIeATEbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OyAyliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO WU
caM000pa30BaHUI0 Ha MPOTSHDKEHWHM BCEW JKHU3HM;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HaIlPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIMSHUS COLMATIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHONW W COLMAIBHOW CpeAbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMUYECKHMX IpoOJieM; OpHEeHTaluued Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKaroulei cpelpl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJI1 OKPYKAIOIIEN CPEJIBI.

[{eHHOCTM HAyYHOTO NTO3HAHMUSL:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAyKU M OOLIECTBEHHOM NMPaKTHKH, IOHUMaHUEM MaTeMaTHYecKOW HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALIUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKA M MaTeMaTH4YECKOM KyJIbTYypOHW KaK CPEICTBOM ITO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYIHD M  HCCIEIOBATEIbCKYIO JIEATEIBHOCTh
WHIWBUAYAJIBHO U B TPYyIIIE.

MertanpeameTrHble pe3yJibTaThbl



MertanpenmMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI y4eOHOTO TipeaMeTa «MaTemMaTHKa»
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHUBEPCAIbHBIMH  HO3ZHAGAMENbHbIMU  OeliCneusmu,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
oelicmeusmMu.

1) Vuusepcanvuvie noznasamenshsie oelicmaus, obecneyusarom opmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCco8 00yYaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npuUMeHeHUe 102ULeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueli).

ba3oBeie Toruueckue 1eUCTBUS:

® BBIABISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYECKHUX OOBEKTOB,
MOHITHUM, OTHOIIEHUN MEXIYy MOHATUAMHU; (HOPMYIHUPOBATH ONMpEAENICHUs TMOHATUI;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCH(PHUKANU, OCHOBAHUS JJIs1 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

e BOCIPUHHUMATH, (POPMYIUPOBATH U MPEOOPa30BHIBATH CYKIEHUS: YTBEpAUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSIX W YTBEPXKACHHUAX; MpenjaraTb KPUTEPUU [UIsl BBISBICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JlefaTh BBIBOJIBI C HCIIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIIOYEeHUN, YMO3aKIFOUEeHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIFHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsSMBbIE
U OT TMPOTUBHOTO), BBICTPAMBATH ApPTyMEHTAIMIO, MPHBOIUTH TPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBL;

e BBIOMpaTh cnocod pemnieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIIbHO BBIJCICHHBIX
KPUTEPHEB).

bazoBsIe riccaenoBaTenbCKUe JeHCTBUS:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOIO TIO3HIIHIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HCCIEOBaHUE TIO
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObeKTa, sBJIEHHs, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMHU, TIPOIIECCAMU;

® CcaMOCTOSATeNbHO (OpMyNIHUpOBaTh OOOOMIEHMS U  BBIBOABI 1O  pe3yiabTaTam
NPOBEAEHHOTO HAOJIOJICHHS, UCCIIEAOBAaHUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHMIA;

® MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MPEIMTOI0KECHUS
0 €r0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pa6ota ¢ uadopmanmeii:

® BBIABIATH JePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETA Ha BOMPOC U
JUTSI pEIICHUS 3a]1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HWCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIW3HPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATH WH(GOPMAITUIO PA3IUYHBIX BUIOB U (POpPM
MPEICTaBICHHUS,

® CTPYKTypupoBaTh UHGOpMAIUIO, TMpeACTaBiIATh €€ B  pa3iuuHbX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

® OIEHUBATh HAASKHOCTh HH(DOPMANMU MO CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvrvie KomMMyHUKamueHwle Oelicmsus, 0becneuusarom c@opmuposaHHoCmy

COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.



Oo1enue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U LEIAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOUYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBATh
IIOJIYYCHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYXKAaeMOW TeMbl, IPOOIIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUS;
COMOCTABJIAITh CBOU CYXKIEHUS C CYXACHHUAMHM JpPYIMX YYacTHUKOB JHMAaJIOra,
oOHapyKUBaTh pa3INuue U CXOJACTBO MO3ULMIL; B KOPPEKTHOH dopme pOopMyIHpoBaTh
pa3sHOIJIacHsl, CBOU BO3PAKCHHUS;

IIPEICTABIIATh PE3yNbTAThl PELICHUs 3a/1a4i, SKCIIEPUMEHTA, UCCIECN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IpE3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOI

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHON pabOTHI
OpU pelleHuu Y4YeOHbIX 3ajay; MPUHUMATh LElIb COBMECTHOW JESTEIbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbl PadoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TMpoOLECC M pe3yibTaT padoThl; 0000maTh MHEHHS
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B IPYMIIOBBIX (hopmax paboThl (00CyKaeHUsI, 0OMEH MHEHHUH, «MO3TOBBIC
LITYPMb» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTHMH YICHaMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
IPOAYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aMMOJECHCTBHSL.

3) Vnusepcanvnuie pezynamugnuie delicmsus, obecneuusaiom @opmupo8aHue CMulCl08bIX
VCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IJIaH, aITOPUTM PELICHHs 3a/ayd, BbHIOMpATh CIIOCOO pEeHIeHHs ¢ YYETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pELIEHUH ¢ y4ETOM HOBOM MH(DOPMALINH.

CaMOKOHTpOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUM KaK OCO3HAHUS COBEpPIIAEMbBIX
JNEHUCTBUI M MBICIUTENbHBIX IPOLIECCOB, WX pE3yNbTaTOB; BJIAaJETh CIOCOOaAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLEecca M pe3yiabTaTa PEUIEHUS MaTeMaTHYeCKON
3a]a4H;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPH PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBSACHATH INPHUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IIpeaMeTHbIE pe3ybTaThI
OcBoenune yueOHOTO Kypca «Anredpa W Hadaja MaTeMaTHYECKOTO aHajin3a» Ha YPOBHE
cpenHero odmiero oOpa3zoBaHus JOHKHO 00€CIeUYnBaTh JTOCTHIKEHUE CIEIYIOIINX MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:
10 kaacce
Yuciaa 1 BLIYMCTIEHUS
OnepupoBaTh MOHATHAMH: PAIMOHATLHOE M JEHCTBUTEIHLHOE YHCIO, OOBIKHOBEHHAs M
JEeCATHYHAS APOOb, MPOIIEHTHI.



BomonHATe apudmMeTHyeckue Onepalud C pPAUOHANBHBIMU M J€HCTBUTENEHBIMU
YHCIIaMH.

Bomonsate npuOnmkEHHBIE BBIYMCICHHS, HCIOJB3YS IMpaBWIa OKPYIJICHUS, [€JaTh
IPUKHUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HMOHATHSIMHU: CTEIIEHb C IEJIBIM IOKa3aTeleM; cTaHaapTHas (Gopma 3ammucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHON CTENEHH; UCIIOJIb30BaTh MOAXOIAILYIO (OpMYy
3anMcH JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUUECKUX 33]1a4 U IIPEJICTaBICHNS JaHHbBIX.

OnepupoBaTb MOHATHUAMHU: CHHYC, KOCHHYC M TaHI€HC IIPOM3BOJBHOIO  YIJIA;
UCTIOJIb30BAaTh 3aIKMCh IPOU3BOJIBHOIO YIila uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHUH.

YpaBHeHus1 1 HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1IE€JI0€, PALlMOHAIBHOE,
UppalMOHAIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BoinonuATe  mpeoOpa3oBaHus — TPUTOHOMETPUUECKHUX  BBIP@XEHHMM M pemiarhb
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BoinonuaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[TpuMeHsITh ypaBHEHUsI U HEpaBEHCTBA JUIsl PELICHUS MaTeMaTUYEeCKUX 3a/ad U 33134 U3
pas3InYHbIX 00J1acTe HAYKU U peabHON KU3HH.

MopnenupoBaTh peajbHblE€ CHUTyalldd Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YpaBHEHMsI, HEpPaBEHCTBA [0 YCIOBHIO 3a/laud, MCCIEI0BATh IOCTPOCHHbIE MOJEIU C
MCII0JIb30BAaHUEM arrapaTa ajareopsl.

DOyHKIUH U rpauKu

OrniepupoBaTh NOHATHSAMU: (PYHKITHS, CITOCOOBI 3aaHusl (QYHKIIHH, 00JIaCTh ONPEICICHUS
U MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GyHKINUH, B3AUMHO OOpaTHbIE (DYHKIHH.

OnepupoBaTh MOHATUSAMH: YETHOCThP W HEUYETHOCTh (DYHKIMH, HYIMH (YHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GQyHKIUN A peLICHUS] YpaBHEHHH.

Crpouth U yuTaTh rpauku JTUHEHHOW (YHKIMH, KBAJPAaTHUHOW (PYHKIIMH, CTEIIEHHOMH
(GYHKIMH C LEIbIM TOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUUN A UCCIEIOBaHMUS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelIeHny 3a/1a4y U3 APYTrux y4eOHBbIX NMPEAMETOB U PEaJbHOM KU3HU; BBIpaXKaTh (opMyliaMu
3aBHCUMOCTH MEX/1y BETMUNHAMH.

Hauyana mareMaTH4yecKkoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U TeOMeTpHUYEecKas
IIPOrPECCHUH.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMeTpUYecKasi MPOrpeccusi, cymma
0eCKOHEYHO yObIBAIOIIEH reOMETPUUECKON MTPOrPECCUU.

3agaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOrpeccuil A pelleHus peallbHbIX
3aJa4 NPUKJIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsl ONUCaHUs pealIbHbIX MPOIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: OIPEEICHUE, TEOpPEMa, CIECTBHE, 10KA3aTENbCTBO.

11 kaace
Yuciaa 1 BLIYMCTIEHUS
OnepupoBaTh TOHATHAMHU: HAaTypajbHOE, 1EJIO€ YHUCIO; MCIOJb30BaTh IMPU3HAKHU
JETUMOCTH LIJIBIX YUCEN, PA3JIOKEHUE YHUCIIa HA TIPOCThIE MHOKUTEIH JJIsl PEIICHUS 3a]1ay.
OnepupoBaTh MOHATHEM: CTETIEHB C PAllMOHAIBHBIM IMOKA3aTENEM.



OnepupoBaTh MOHATUAMH: JIOTapu(M YUCIIa, TECATUYHBIC U HATYPaJIbHbBIC JIOTapU(MBI.

YpaBHeHus1 1 HEPABEHCTBA

[IpuMeHsATH CBOICTBa CTENEHW JJs TNPEoOpa3oOBaHMs BBIPAKECHUN; ONEPUPOBATH
NOHATHAMM: II0KAa3aTEIbHOE YPAaBHEHHE W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
[I0KAa3aTeNIbHbIX YPAaBHEHUN U HEPABEHCTB.

BeinonuATe npeoOpa3oBaHUs BBIPAKEHHWM, COAEpXKALIUX JOrapu(Mbl; OINEPUPOBATH
HNOHATUSAMH: JIOTapU(MUYECKOE YpaBHEHHE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxoauts penienust npocTelnx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHEHHBIX YPAaBHEHUHN U €€ PELICHHE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pELICHUS IPAKTUYECKUX 3a/1a4.

Haxoauts pemenus npocTelnx CUCTEM M COBOKYITHOCTEH palliOHAJIBHBIX YPAaBHEHUH U
HEPaBEHCTB.

MogenupoBaTh peajbHble CUTYallUM Ha S3blKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKIUH U ITpadUKH

OnepupoBaTb MNOHATUSAMM: IepUoAnYecKas (GYHKLUUSA, NPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHMH, HanOOJbIllee W HAUMEHbIIee 3HAYeHUs (QYHKIUU Ha
IPOMEXKYTKE; UCIOIb30BaTh UX JJIsl UCCIIE0OBAHUS (DYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBarb  NOHATUSAMM:  IpadUKM  IOKA3aTeNbHOM,  JorapupMuueckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HCIOJIB30BATh
JUISl peIIeHUs] ypaBHEHUN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpapuKU JUHEWHBIX YpaBHEHUH H
MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonb3oBate rpaguku (yHKUMH A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTb  MOHATHSAMM:  HENpepbIBHAS  (QYHKIMS; NpPOM3BOAHAs  (YHKIUY;
UCIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM [T pelIeHHs 3a1au.

HaxonuTte npou3BoJHBIE 3JI€EMEHTapHBIX (YHKIMM, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
NPOU3BEACHUS, YACTHOTO (DYHKIIHA.

Hcnonp30BaTh MPOU3BOJAHYIO JJIsl UCCIE€NOBaHUS (QYHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSITH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILIEro PEeIlIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
¢u3uveckuii CMbICT HHTErpaa.

Haxoauts nepBooOpa3Hble 3JieMEeHTapHbIX (YHKIUN; BBIYUCIATH MHTErpai mo ¢opmyiie
Herorona—JleitbHuna.

Pemarp npukiagHble 3a1a4i, B TOM YKCJIE COLMAIbHO-3KOHOMHMUYECKOTO U (PU3UYECKOro
XapakTepa, CpeICTBAMU MaTEMaTHUECKOT 0 aHAJIN3A.

TeMaTnuyeckoe NIAHMPOBaAHUE
10 kaace

KounuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB u Bee Konrpoun IpakTuue (uudposbie)
TeM NPOrpaMmabl HbIE cKHe o0pa3oBaTte/ibHbIC
ro padoThI padoThI pecypchl
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IIpoBepsiemble TPeOGOBaHMS K pe3y/IbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOMI

NporpamMmbl
10 kace
Kon .
IpOBepHEEMOTO IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOEHUs OCHOBHOI
pE3yILTATA o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpeIHero o01mero 00pa3oBaHus
1 Yuciia 1 BBIYUCICHUS
11 OnepupoBaTh TMOHATUSIMH: PAIMOHATBLHOE H JIEUCTBUTEILHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITHUHAS APOOb, TPOIIEHTHI
12 BL{HOJ‘IHHTB apudmeTnyecKkue  Omepalud € PAlMOHATBHBIMU U
JEHCTBUTEILHBIMU YHCIIAMU
13 BrimonasaTe mpubImKEHHBIE BBIYUCICHUS, HCIIONb3Ys NPABIIA OKPYIIICHHUA,
JIeNaTh NPUKUAKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUN
OnepupoBarh TOHSATHUSMU: CTENEHb C IIEJBIM IIOKa3aTeJeM, CTaHIapTHAas
14 dbopMa 3amucu JEUCTBUTENBHOTO YHCIA, KOPEHb HATypalIbHOW CTEMEHU;
WCIIOh30BaTh TOJIXOMAIIYI0 (OpMY 3amucH JEHCTBUTENBHBIX YHCEN IS
pelIeHust IPaKTUYECKHX 3a/1a4 U MPEJICTABICHUS TAHHBIX
OnepupoBarh MOHATUSMU: CUHYC, KOCUHYC U TAaHT€HC MPOU3BOJIBHOTO YTJa;
1.5 WCMOJIb30BaTh  3alUCh  MPOW3BOJIBHOIO  yIJia  4epes oOpaTHbIe
TPUTOHOMETpHUYECKHe (PyHKINUU
2 YpaBHEHHUs U HEPABEHCTBA
OnepupoBarh MNOHATHUSIMU: TOXIECTBO, YpaBHEHHME, HEPABEHCTBO, IIEJIOE,
2.1 palMOHAIBHOE, HppanyoHaJIbHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
29 BeImonHATe TpeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKCHHA WM pEIIaTh
TPUTOHOMETPUYECKHUE YPABHEHUS
23 BoinmonHATe mpeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX M HPPalOHAIbHBIX

Bblpa)KeHI/II\/'I U pellaTb OCHOBHBIC THUIIbI ICJbIX, PAalAOHAIBHBIX U




UPpallMOHATILHBIX YPaBHEHHUI U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHA U HEPpAaBCHCTBA JJIA PCIICHUA MAaTCMAaTUYCCKUX 3aaay

24 U 3a]a4 U3 pa3jMuHbIX o0acTell HAyKH U peajibHOM JKU3HU
MonenupoBaTh peallbHbIE CUTyalldd Ha S3bIKe alnreOphl, COCTABIISTH
2.5 BBIPQKEHUS, YpPaBHEHHs, HEPaBEHCTBA IO YCIOBHUIO 3aJauyM, HCCIIEIOBATh
MMOCTPOEHHBIE MOJIENU C UCIIOJIb30BAaHUEM arapara ajreopbl
3 OyHKIUH U TpaPuKH
OmnepupoBaTh MOHATHAMHU: (QYHKIUS, CIIOCOOBI 3amaHus (YHKLINHU, 00IaCTh
3.1 oIpesieNieHUs] 1 MHOXECTBO 3HaYeHUI (QyHKIMH, rpaduK YHKIHUU, B3aUMHO
oOpaTHbIe PYHKIUU
39 OnepupoBarh MOHATUSAMU: YETHOCTh U HEUETHOCTDh (PYHKIIMH, HYNIU (PYHKIINU,
MTPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBate rpaduku GyHKINN 1T PEIICHUST ypaBHEHUI
34 Crpouth U uuTaTh rpaduky JIUHEHMHON (YHKIMH, KBaJApPaTUUHON (QyHKLIMH,
) CTETIeHHOHN (YHKIIMH C IEJIBIM ITOKa3aTeleM
Ucnonb3oBate rpaduku QyHKOMA A7 HCCIENOBAaHUS MPOIECCOB U
3.5 3aBHCUMOCTEH TpPHU PEHICHWH 3a1a4 M3 JAPYIHX YYeOHBIX NpPEIMETOB H
peallbHOM JKU3HH, BRIpaXKaTh POPMYIaMH 3aBUCUMOCTH MEX/y BEIMYMHAMHU
4 Havana marematuuyeckoro ananusa
41 OnepupoBarh NOHATHUAMHU: TOCJIEIOBATENILHOCTh, apudmMernyeckas u
reoMeTpuUecKas Mporpeccuu
49 OnepupoBarh MNOHATUSIMU: OECKOHEYHO YOBIBAarOIIass Te€OMETpHYecKas
nporpeccusi, cyMmma 0€CKOHEYHO yOBIBAIOIIEH Tr€OMETPUUECKON MPOTPECCUH
4.3 3ajaBaTh MOCIEIOBATEILHOCTH PA3JIMYHBIMHU CIIOCOOAMU
44 Hcnonb30BaTh CBOWCTBA MMOCIIEIOBATEILHOCTEH M TIPOTPECCHM IS PEIICHUS
pealbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa
5 MHo>xecTBa U JIOTUKA
5.1 OnepupoBath MOHATHSIMH: MHOXECTBO, OTIEPAIMH HAJl MHOKECTBAMHU
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIHN ammapaTt JJIs OIHUCAHHS PEaTbHBIX
' MIPOLIECCOB U SBIICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB
53 OnepupoBatb TOHSTUSIMH: oTpesieNieHue, TeopeMa, CIIEJICTBUE,
JI0Ka3aTeJIbCTBO
11 kaace
Kon o
IpoBepHEEMOTO IIpoBepsiembie Npe/IMeTHbIE PE3YILTATEI 0CBOCHHUS OCHOBHO
PEIYAbTATA o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus
1 Yucna v BEIYUCIICHUS
OnepupoBaTh TOHATHSAMHU: HATypaJbHOE, IICJIOE YHCIO;, WCIIOIh30BaTh
1.1 NpU3HAKKA JENMMOCTH LEJbIX YHCEeN, pa3joKEHHWEe YhCiIa Ha MPOCThIE
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OrniepupoBaTh NOHITHEM: CTENIEHB C PALIMOHAIBHBIM MOKa3aTeleM
13 OnepupoBaTh MOHSATHUAMU: JIOTApUPM UYHCTA, NECATHUYHBIE U HATypallbHbIC
sorapudmsl
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpuMeHsITh  CBOMCTBA CTENEHU JJig MpeoOpa3oBaHUs  BBIPAXKEHUM,




OINICpHUPOBATh MOHATUAMM: IIOKA3aTCIIbHOC YPAaBHCHHUEC U HCPABCHCTBO, pCIIATh
OCHOBHBIC THIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

Bremonsaate  npeoOpa3oBaHUs  BBIPAKEHHUU, COAEPIKAIIMX JIOTapu(MBI,

22 ONEpUPOBATh MOHATHAMM: JIOrapU(PMHUUECKOE YpPaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIBI JTOTapU(PMHUUECKUX YPABHEHUH 1 HEPABEHCTB
23 HaxoauTh penienust npocTeHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh NMOHATUSIMM: CUCTEMA JIMHEWHBIX YPaBHEHHH U €€ pElLIEHHUE;
24 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHHU I PELICHUS NPAKTUYECKUX
3a1a4y
25 HaXOI[I/ITvaeIJ_IeHI/ISI IIPOCTEUIINX CUCTEM U COBOKYIIHOCTEH PALMOHAIBHBIX
YPaBHEHHUI U HEPABEHCTB
MopnenupoBaTh peajibHblE CHUTyallUM Ha SI3bIK€ aureOpbl, COCTaBIISTH
2.6 BBIPQKCHMS, YpPaBHEHUS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHMIO 3aJayM,
HCCJIEIOBATh ITOCTPOEHHbBIE MOJIENIN C UCIOIb30BAHUEM allapara ajareopbl
3 DOyHKINUU U TPAPUKU
OnepupoBaTh  MOHATHSIMU:  TEPHOAWYECKAs  (QYHKIMSA,  MPOMEKYTKU
31 MOHOTOHHOCTH (YHKIMM, TOYKM OHKCTpeMyMa (yHKUMH, HauOonbliee Hu
' HavMeHbIlee 3HaueHWs (YHKIMU Ha TPOMEKYTKE; HCIIONB30BAaTh WX IS
uccienoBaHusl GYHKIUH, 331aHHOM rpagukom
OnepupoBaTh MOHATUSAMM: TIpaUKH I10KA3aTeNbHOU, JIOTapuPMUUIECKOH WU
3.2 TPUTOHOMETPUUYECKUX (PYHKIMI; M300paxkaTh UX Ha KOOPAWHATHOM IIOCKOCTH
Y MCIIOJIb30BaTh JUIsl PELICHNs] YpaBHEHHUI U HEPABEHCTB
33 N300paxkaTh Ha KOOPJMHATHON MIOCKOCTU rpau(bI/IKI/I nHHeﬁHLDv( YpaBHEHUH U
MCIIOJIb30BaTh UX JUISl PEIIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUN
3.4 Hcnonb3oBate rTpapuku (QYHKIUH JUIsI  HCCIENOBAaHUS TPOLIECCOB U
' 3aBUCUMOCTEN U3 APYTrUuX y4eOHBIX AUCLMILIUH
4 Havaya maTemMaTH4ecKoro anaimsa
OnepupoBaTh NOHITUSIMU: HENpepbIBHAS (YHKIMS, MPOU3BOIHAS (DYHKLUU;
4.1 UCIOJIb30BaTh T€OMETPUYECKUH M (U3NYECKUHA CMBICT TNPOU3BOAHON JUIs
pelieHus 3a1a4y
49 HaxoauTs mpou3BoHbIE 371€MEHTAPHBIX (DYHKIUH, BEIUUCIATH POU3BOIHBIE
) CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIA
Hcnonp30BaTh MPOU3BOAHYIO ISl UCCIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
4.3 U DJKCTPEMYyMBbI, MPUMEHSTh pe3yJbTaThl HCCIEJOBAHUS K MOCTPOCHHUIO
rpaduKoB
44 Hcnonp30BaTh NMPOU3BOAHYIO U HAXOXKJIEHUS HAWIYYILEro pPEIICHUS B
MPUKIAIHBIX, B TOM YHCJE COI[MAIbHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTb MOHATHSAMHU: [EpPBOOOpa3Has W  HHTErpaj; IOHUMATh
' reoMeTpUuecKuid U GU3NYECKUI CMBICIT UHTErpaia
16 Haxoauts mepBooOpasHble AeMEHTapHbIX (DYHKUUH, BBIYUCISATH WHTErpal
) no ¢popmyse Hetotona — JleliOHuma
47 Pemats npuxnagHele 3aaud, B TOM YHUCIE COLMAIBHO-DKOHOMUYECKOTO U

(GU3NIECKOTo XapakTepa, CPEACTBAMHI MaTEMAaTHIECKOTO aHaIH3a

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

10 kaace

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS




Kon

1 Yucia v BBIYUCIICHUS
Panmonaneupie yncna. OOBIKHOBEHHbBIE M JIECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbIE
11 nepuoguveckue apoou. ApudMeTHuecKue Omepanud ¢ PalUOHAIBHBIMUA YHCIAMHU,
npeoOpa3oBaHus YHUCIOBBIX BblpakeHUU. [Ipumenenue npoGeil U MPOLEHTOB IS
peLICHUs TPUKIAAHBIX 334 U3 PA3JIMYHbIX OTPACIIC 3HAHUN U PEAIbHOU KU3HU
JleiicTButenpHbie uncna. PannoHanbHble U UPpAMOHAIBHBIE YHCla. ApUPMETHICCKIE
1.2 omepanuu ¢ JACWCTBUTEIbHBIMU uuciaamH. [IpubnuxEHHbIE BBIYMCIEHUS, IpaBUia
OKpYIJICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BHIYUCIECHUN
Crenenp ¢ nensiM nokaszareneMm. CtanaapTHas ¢opma 3amucu JASHCTBUTEIHHOIO YHCIA.
1.3 Hcnonp3oBanue moaxonsmiel (opMbl 3aMUCH JACUCTBUTEIBHBIX YHUCET AJS PelleHUs
IIPAKTUYECKUX 3aJa4y U NPEACTaBIECHUS JAHHbIX
14 ApudmeTnueckuii KOpeHb HaTypaJbHON cTeneHu. JlelcTBus ¢ apudMeTHUeCKUMHU
KOPHSIMHM HaTypaJbHON CTENEHU
15 CuHyC, KOCUHYC ¥ TaHI€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIIOBOI'O apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
29 [IpeoOpazoBanre TPUTOHOMETPUUECKHUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE
' (bopMyibl
23 VYpaBHeHne, KopeHb YypaBHeHMs. HepaBeHcTBO, pemieHue HepaBeHCTBAa. MeTon
MHTEPBAJIOB
24 Pemenue nensix u 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 Pemienne TpuroHoMeTpuuecKUX ypaBHEHUI
27 [IprMeHeHne ypaBHEHNH M HEPAaBEHCTB K PEIICHHUIO MaTEMaTHYECKUX 3aJad U 3a7ad 13
pa3IMYHbIX 001acTe HAYKU U pealibHOM KHU3HU
3 OyHKIUYU U TpadUKU
3.1 @yHK1Ms, criocoOsl 3ananus GyHkiuu. ['paduk pynkunu. Bzaumuo oOpaTtHble GyHKIIMH
39 O6uacTh onpezeneHuss 1 MHOKeCTBO 3HaueHui Qpynkunu. Hynu ¢pynknuu. IpomexyTku
' 3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIE YHKITUU
3.3 CreneHHas (pyHKLHUSI C HaTypaJbHBIM U IIEeJbIM MoKka3zareneM. EE€ cBoiicTBa u rpaguk.
CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 TpuronomeTrpuyeckass OKPYXHOCTb, ONpPEICICHUE TPUTOHOMETPUUECKUX (DyHKUIMH
YKCJIOBOTO apryMeHTa
4 Hayana MmaTemaTnueckoro aHajinsa
41 [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHMA  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH
Apudmernueckass U TeoMeTpuyeckas mporpeccud. beckoHeuHo — yObIBaromias
49 reomerpuueckass nporpeccusi. CyMMa O€CKOHEUHO YObIBaroIel TIeoMeTpUUYECKOn
nporpeccur. opmyrna ClI0KHBIX MPOLEHTOB. Mcnonp30BaHne IPOrpeccuu AJis pelIeHus
peanbHBIX 33/1a4 NPUKIAJTHOIO XapaKTepa
5 MHokecTBa 1 JIOTHKA
MHoecTBO, onepaluu HajJ MHOkecTBaMHu. [lnarpammbl Ditniepa — Benna. [Ipumenenne
5.1 TEOPETUKO-MHOKECTBEHHOI'O armapara JUlsl ONUCaHUs pEaJIbHBIX IIPOLIECCOB U SIBJICHUM,

IIPU PEIICHUH 3a]a4 U3 JPYTUX Y4eOHBIX MPEIMETOB
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Ol'[pe,I[eJ'ICHI/IC, TEOpEMA, CICACTBUE, 1OKA3aTCIIBCTBO

11 kacc
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbuble u nienbie ynucna. [IpusHaku 1eIMMOCTH HEIbIX YUCEeT
1.2 Crenens C pallnoHaIbHBIM NOKa3aTeneM. CBONCTBA CTENIEHU
1.3 Jlorapudm uucna. /lecaTuyHble U HATYpaIbHbIE JOTapu(PMbI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIMX JIOTAPU(MBI
2.2 [TpeoOpa3oBanue BBIpAKEHHUN, COACPIKAIIMX CTENCHH C PAIlMOHAIBHBIM TIOKA3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokasaTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 CI/ICTSMH HHHeﬁHBIXpraBHeHHfI. Pemenne nmpuxiagHeIx 3a7ad ¢ IOMOIIBIO CHCTEMBI
JIMHENHBIX YPAaBHEHUM
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
o [IpumeneHue ypaBHEHUM, CUCTEM M HEPABEHCTB K PEILICHUIO MAaTEMaTHMUYECKUX 3a7ad U
3aJa4 U3 pa3IMyuHbIX 00JIacTel HAYKU U pealbHOU JKU3HU
3 @OyHKIMH U TpapUKH
Oynkius. Ilepuonuueckune QyHkiuu. IIpomMexyTku MOHOTOHHOCTH — (DYHKIIUH.
3.1 MaxkcuMyMbl 1 MUHUMYMBI pyHKIMH. Hanbomnbiee u HauMeHbliee 3HaYeHUE (PYHKIUH
Ha IPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA U TpaQUKu
33 [TokazarenbHas u Jorapudmuueckas GyHKINHU, UX CBOMCTBA U IrpaduKH
34 Hcnonb3oBanue rpadukoB GyHKIUN A1 pelIeHUs] YpPaBHEHUH U IMHEWHBIX CUCTEM
Ucnons3zoBanne rpadmkoB (QPyHKIUNA ISl UCCIIEIOBAHUS MPOIECCOB M 3aBHCHUMOCTEH,
3.5 KOTOpbIE BO3HUKAIOT MPHU PEIIEHUH 3a]1a4 U3 APYIHX YUeOHBIX MPEIMETOB U peabHOMI
KU3ZHU
4 Havana marematndeckoro anaiamnsa
4.1 HenpepbiBable pyHKIIMU. METOA HHTEPBAJIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 [TpousBosanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 [Tpou3BoHbIE 37eMEeHTapHBIX QYyHKIHUNA. DPOPMYIIbI HAXOKICHUS TPOU3BOJIHON CyMMBI,
MIPOM3BEICHUS U YaCTHOTO (PyHKUIUN
[IpumeneHne mpPOU3BOJHOM K HCCIeIOBaHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxokaeHne HauOONbIIEro M HAaUMEHbBLIEro 3HAaYeHHs (YHKIMHM Ha
OTpe3Ke
45 [IpumeHeHne MPOW3BOJHOW I HAXOXKACHUS HAWIYyYLIero peHIeHHs B MPHUKIATIHBIX
3ajavax, JJs OnpeesieHusl CKOPOCTH Ipoliecca, 3aJaHHOTro GopMyInoil uian rpadhukom
4.6 [TepBooOpaznasi. Tabnuia nepBooOpa3HbIX
47 HHuterpain, ero reoMmerpudeckuii U (GU3HUECKUN CMBICT. Bhruncienue wmHTErpanga mo

dopmyne Hetotona — JleitOnua

IIposepsiembie Ha EI'D no mateMaTnke TpeGOBaHUsI K pe3yJIbTATAM OCBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHus




Kon
NpoBePSIEeMOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Bnagenue MeTonamu 10Ka3aTenbCTB, AITOPUTMAMU PEIICHUS 3a]a4; YMEHHUE
dbopMynupoBaTh M ONEPUPOBATH MOHATHAMH: OIpeAeNiCHHEe, AaKCUOMa,
TEOpeMa, CIIEJCTBUE, CBOWCTBO, IPU3HAK, J0KAa3aTEIbCTBO, PAaBHOCHUJIbHBIC
(GOpMyIHMPOBKH; MNPUMEHATh HX; yMeHUe (OpMyIUpOBaTh OOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEPKACHHUE, NPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
UCIIOJIb30BATh METO/T MaTeMaTH4eCKOn UHIYKIINH; MIPOBOAUTH
JIOKa3aTEJIbHBIE PACCYKJEHUS NPU PELIECHUU 3a]a4, OLEHUBATh JOIMYECKYIO
MPABIWIBHOCTh PACCYKIEHUN; YMEHHE ONEPUPOBATH MOHITUSIMHU: MHOXKECTBO,
[IOJIMHOKECTBO, ONEpalUy HaJ MHOXKECTBAaMH; YMEHHME MCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapar AJisi OMHCAHUS PEAIbHBIX MPOLIECCOB U
SABIICHWA W TPH pEIIeHUH 337ad, B TOM YHCJIE€ W3 JAPYrHX Y4eOHBIX
MPEeIMETOB; YMEHHE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo,
UK, Tpad Ha IUIOCKOCTH, yMEHHE 3aJaBaTh W ONKMCHIBATh TIpadsbl
Pa3IMYHBIMH CTIOCO0AaMU; UCTIOIB30BaTh Tpadbl MPHU PEIICHUN 33a4

YMeHHe onepupoBaTh IOHATUSIMH: HATypalbHOE 4YHUCIO, LEJI0E YHUCIO,
CTENEHb C IICJIBIM IOKa3aTeleM, KOPeHb HATypajJbHON CTENEHU, CTEIECHb C
palMoHAIBHBIM TIOKa3aTelieM, CTENCeHb C JICHCTBUTEIBHBIM IIOKa3aTelieM,
norapudm 4mciia, CHHYC, KOCMHYC M TaHT€HC ITPOU3BOJIBHOTO YHCIIA, OCTATOK
10 MOJYII0, PAallMOHAIBHOE YHUCIO, HPPALMOHAIBHOE YHCIIO, MHOXECTBa
HaTypaJibHBIX, IEJbIX, PAlMOHAIBHBIX, JACHCTBUTEIBHBIX YHCEN, yMEHHUE
WCIONIb30BaTh MPHU3HAKU JENMMOCTH, HAaWMEHBIIHMA OOIIMH JenuTenbh Hu
HaWMEHbIIIee OO0Iee KpaTHOE, alroput™M EBKIMIa Npu pereHun 3ajad;
3HAKOMCTBO C Pa3JIMUYHBIMU MO3ULUOHHBIMU CUCTEMaMHU CUHUCIICHHS; YMEHHUE
BBITIOJIHATh BBIUMUCIEHWE 3HAUYCHUM U TMPeoOpa3oBaHUS BBIPAKEHUU CO
CTeMeHsMH ¥ JorapudmMamu, mpeodOpazoBaHus JIPOOHO-PAIIMOHATBHBIX
BBIDOKCHHI; YMEHHE ONEPUPOBATH TMOHATUAMH: TOCIEAOBATEIBHOCTb,
apudmeTnyeckas TpPOrpeccHsi, TreoMeTpHueckas Mporpeccus, OECKOHEYHO
yOBIBaroIas reoMeTpudecKas MIPOTPECCHS; yMEeHHUe 3aJ1aBaTh
MOCNIE0BATEIHLHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (opmyi;
yMEHHE OMNEepUPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHCIIO, COMNPSDKEHHBIC
KOMIUIEKCHBIE YHCa, MOJYIb M apryMEHT KOMIUIEKCHOTO 4mcia, (opma
3alUCH  KOMIUIEKCHBIX dYHCeNl (reoMeTpuueckasi, TPUTOHOMETpUYECKas |
anrebpauveckas); yMeTh MPOHU3BOAUTH apUPMETHUYECKHE JCUCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMHU;,  TPUBOJAWTH  NPUMEPHl  HCIOJIB30BAHUS
KOMIUIEKCHBIX UHCEJ; OINEpUpOBaTh MOHATUSIMH: Martpuna 2xX2 u 3X3,
OTIPEICTUTENh MATPHUIIBI, TEOMETPHUIECCKUN CMBICI OTIPEICTUTENS

YMeHue omnepupoBaTh MOHATUSMU: palUMOHAIbHBIE, HpPpPALUOHAIbHBIE,
MOKa3zarejbHble, CTENEHHble, JorapuMuyecKkue, TPUTOHOMETPUUECKHE
yYpaBHEHUSI 1 HEPABEHCTBA, UX CHUCTEMBbI; YMEHHUE ONEPUPOBATh MOHATUSIMHU:
TOXKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE, YpaBHEHHE, HEPAaBEHCTBO,
CUCTEMA YPaBHEHUN U HEPABEHCTB, PABHOCUJIILHOCTh YPABHCHUM, HEPABEHCTB
U CHCTEM; YMEHHE peuiaTh YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C MIOMOIIBIO
pa3IM4YHBIX IPUEMOB; peEIIaTh YpPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI C
napaMeTpoM; MPUMEHSITh YPaBHEHMs, HEPaBEHCTBA, WX CHCTEMbI IS
peuiCHrd MAaTCMAaTUYCCKUX 3aJlad U 3ada4 U3 PA3JIMYHBIX OGH&CTGﬁ HAayKHU U
peanbHON KU3HU




VYMmeHue onepupoBaTh MOHATHSAMU:  (QYHKUUS, 4YETHOCTh  (DyHKIMH,
NEPUOJUYHOCTh  (PYHKIMH, OTrPAaHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTB
GyHKLIMH, SKCTpeMyM (QYHKUIUM, HauOojblllee W HaUMEHbIIEe 3HAYEHUS
GyHKIMKM HAa TPOMEXKYTKE, HEmpepbIBHAas (YHKIMS, acUMITOTHI Tpaduka
¢GbyHKUMU, TepBas U BTOpas NPOU3BOAHAA (YHKIMH, F€OMETPUYECKHHA U
¢usznyeckuif  CMBICT ~ TPOM3BOJHOW, NEpBOOOpa3Hasi,  OIpeneIEHHBIN
UHTErpaj; yMEHHE HaXOOUTh AaCUMOTOTHl rpaduka (YyHKIMM; YMEHHE
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO U KOMITO3UIIMU
(GyHKUIMH, HAXOIUTh yYpaBHEHUE KacaTeabHOM K rpaduky (yHKLHU; YMEHUE
HAXOJUTh MPOU3BOJIHBIC DJIEMEHTApHBIX (PYHKIUH; yMEHHE HCIOIb30BAThH
IIPOM3BOJHYIO JJIsl HCCIeNoBaHUS (DyHKUUHM, HaxXoauTh HauOoOJbIINE U
HAaMEHBIINE 3HAa4YeHUs (YHKIHUHA, CTPOUTH TpaQuKd MHOTOUWICHOB C
UCIOJb30BAHUEM  ammapara MaTeMaTH4YecKOro  aHalu3a; IPUMEHSThb
MIPOU3BOIHYIO JUTSI HAXOXKICHUSI HAMJTYYIIIETO PEUICHUs B IPUKIIAAHBIX, B TOM
quciae COLMATbHO-D)KOHOMMYECKMX U (DU3MYECKMX 3ajadax; HaxOIUTh
IOMmAa U 00bEMBI (PUTYp C TOMOIIBIO MHTETpajia; MPUBOIUTH IPUMEPHI
MaTeMaTHYeCKOr0  MOJEIMPOBAaHUs C TOMOLIbIO  JU(QepeHIHaTIbHbIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATUSAMH: TpaduK (QyHKIUH, oOpaTHas (yHKIHSA,
KoMno3uuusi (GyHKUMN, JuHeWHas (yHKUMSA, KBagpaTH4Has (QYHKIMA,
panmoHanbHast (QYHKLUS, CTENeHHas (QYHKLOUSA, TPUTOHOMETPUYECKHE
¢byHkuuu, oOpaTHble TPUTOHOMETpUYECKHE (YHKIMM, IIOKa3aTesbHas U
norapu@muueckas (YyHKUMH; YMEHHE CTPOUTHh TIpaUKH HU3YyUEHHBIX
(GyHKUIMH, BBITOIHATH NMpeoOpa3zoBaHMs rpadukoB (YHKIMH, UCIOIB30BaTh
rpaduKy UTsE U3YYEHHSI IPOIIECCOB U 3aBUCHMOCTEH, MPH PEUICHUH 3a/1a4 U3
Apyrux y4eOHBIX MpPEeIMETOB M 3ajad M3 peajbHOM JKU3HHU; BBIpAXaTb
dbopMynaMu 3aBUCHMOCTH MEXIY BEIMYMHAMH; HCIIOIB30BaTh CBOWCTBA U
rpaduku  QyHKIOMI A7 pelieHus ypaBHEHUH, HEpaBeHCTB M 3ajad ¢
napamMeTpamu; HM300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
peleHnii ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/laud pa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLIEHTHI, OJW W YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB H
yCIyT, HAJIOTHW, 33/Ja4d W3 00JacTH YHpaBiIeHHUS JUYHBIMH U CEMEWHBIMU
(buHaHCaAMM); COCTaBJISATh BBIPAXKEHHS, YpaBHEHHUS, HEPaBEHCTBA M UX
CUCTEMBI II0 YCJIOBHMIO 3aJaud, HCCIENOBATh IIOJY4YEHHOE pEIICHUE U
OLIEHUBAaTh  IPaBJONOAOOHOCTh  pE3yJabTaTOB;, YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallud Ha A3BIKE MAaTEMaTHUKH;, COCTAaBJIATb BBIPAKEHUS,
YPAaBHEHUsI, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBMIO 33J1a4M, MCCIIEOBATh
MOCTPOEHHbIE ~ MOJAEIM  C  MCIOJNB30BAaHMEM  ammapara  aiureOpsl,
MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHSAMHU: CpeAHee apuMeTHuecKoe, MeauaHa,
HanOOJIbIlleE ¥ HaWMEHBIIIEE S3Ha4YCHUA, pasMax, AJUCICPCHA, CTaHAAPTHOC
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
nH(pOpMaInO, TPEICTABICHHYI0 B TaONHWIAaX, Ha guUarpaMMax, rpadukax,
OTPaXKaKOILyl0 CBOMCTBA DPEAIBHBIX IIPOLIECCOB M SIBIICHUW; IPEACTABIIATH
nHpOpMaNUIO ¢ TOMOIIBIO  TAaOMUI] W  JOWarpaMMm;  HCCIEI0BaTh
CTaATUCTUYCCKUC JAaHHBIC, B TOM YHCJIC C MNPUMCHCHUCM rpa(bnqecxnx
METOZOB M JJIEKTPOHHBIX CPEICTB; rpadUyecKu HCCIIEOBaTh COBMECTHBIC
HaOJIIOACHNUS C TOMOIIIBIO TMarpaMM pacCeUBaHUs M JTMHEHHOU perpeccuu

YMeHue onepupoBaTh MOHATUSMU: CIYYaWHBIA OMBIT M CIy4aifHOE COOBITHE,




BEPOSITHOCTh CIIYYAHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIOJIb30BaHNEM IpahUIECKUX METOJOB; MPUMEHATH (OPMYIIBI CIOKEHHS U
YMHOXKCHHUSI BEPOSTHOCTEH, (OpPMYTy TIIOJHOH BEPOSTHOCTH, (GOPMYITY
bepuymnu, komOuHaTopHBIE (PAaKTBI M (POPMYIIBI, OIEHUBATH BEPOSTHOCTU
peanbHBIX COOBITHIA; yMEHHE ONEPUPOBATH MOHATHSAMU: CITydaiiHas BEJIHMYHHA,
pacripenieieHue BEpOSTHOCTEH, MaTeMaTU4ecKoe OKUAAHUE, AMCIEPCUs U
CTaH/IapTHOE OTKJIOHEHHUE CIy4aiiHOI BeTMUYMHBI, QYHKINU pacripeesiCHus U
IUIOTHOCTH PaBHOMEPHOTO, [TOKA3aTEIbHOIO M HOPMAJIbHOTO paclpee/ICHUN;
YMEHHE HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PACHPEACTICHUH Ul PEIICHHS
3aja4; 3HAKOMCTBO C TIOHSTHSMH: 3aKOH OONBIIMX YHCEN, METOJbI
BBIOOPOYHBIX HMCCJICJOBAaHMI; YMEHHE MPUBOIUTH NPHUMEPHI MPOSBICHUS
3aKOHA OOJIBIIMX YHCENT B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHHE
OINIEPUPOBATh TOHATUSAMHU: COYETAHUE, IIEPECTAHOBKA, YHCIO COYCTAHHH,
YHCII0 MEPECTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIC
GaKkThl W pacCyXAEHHs JUIS pEIIeHUs 3a7ad; OILCHUBATh BEPOSTHOCTH
peambHBIX ~ COOBITHI;  COCTaBISTH  BEPOATHOCTHYIO  MOJENb |
MHTEPIIPETUPOBATH MOJYYCHHBIN pe3yNbTaT

YMeHue  onepupoBarb  IMOHATUAMM:  TOYKA,  IpsMas,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YIJIa, IJIOCKUN YroJj, ABYTPaHHBIN
yroJl, TPEXI'PaHHBIM YroJj, CKPELIMBAIOLIMECS IpPsMbIE, NapauIeIbHOCTh U
NECPHNCHAUKYIIAPHOCTh IMPAMBIX U HJIOCKOCTGfI, yroj MExay MnpsamMbIMH, YIOJ
MEXY NPAMON M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU, PACCTOSHHUE OT
TOYKH OO0 IINIOCKOCTH, PACCTOSAHHUEC MCKAY IMPAMBIMH, PACCTOAHUC MCEKIAY
IUTOCKOCTSIMHU; YMEHHUE MCII0JIb30BaTh MPH PELICHUH 3ajjau U3yuyeHHbIE (haKThl
H TCOPEMBI [UNIAHUMCTPHUH, YMCHUC OLCHUBATH pPa3MCPhbL 00BEKTOB
OKPY’KAaIOIIEr0 MHpPA; CTPOUTh MATEMATHYECKHME MOJEIM C IOMOIIBIO
TrCOMCTPHUICCKUX MOHATHH W BCJIMYHH, pelIaTb CBA3aHHBIC C HHUMU
[IPAaKTHUYECKUE 3a0a4U
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YMeHue onepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYphl, O0BEM (QUIypHI,
MHOTOTPaHHUK, IPAaBUJIbHBIM MHOTOIPaHHUK, CEYEHHE MHOIOIpaHHUKA, KYyO,
napajiesienunes;, npu3Ma, nupamuja, (GuUrypa u HOBEPXHOCTb BpallCHMS,
UWIMHIP, KOHYC, IIap, cdepa, IIomaas cgepbl, MIOmaAb MOBEPXHOCTH
NUPaMUbI, TPU3MBI, KOHYCa, IMIMHApA, O00BbEM KyOa, MPSMOYroJbHOTO
napajulefienune1a, MupaMmuibl, IPU3MbI, UJIMHAPA, KOHYCa, 1apa, pa3BEpTKa
MIOBEPXHOCTH, CEUEHUs KOHyca M LWINHApPA, Mapajuie]IbHbIE OCH WIH
OCHOBAHUIO, CEUEHHUE Ilapa, IJIOCKOCTh, Kacaromascs chepsl, IWIHHIPA,
KOHyCa; yYMEHHE CTPOMTb CEUYEHHE MHOTOTpPaHHUKA, H300paxarhb
MHOTOTPaHHUKHU, (QUTYpbl M MOBEPXHOCTH BpALICHHS, UX CEUEHHUs, B TOM
4lCclie C MOMOIIBI0 3JIEKTPOHHBIX CPEACTB; YMEHHE INPUMEHATH CBOMCTBA
reOMEeTpUUYECKUX (UTYp, CAMOCTOSTEIbHO (OPMYIUPOBATH ONPEIEICHUS
U3ydyaeMbIX (Uryp, BBIIBUTAaTh THUIOTE3bl O CBOMCTBAX W MpHU3HAKax
reoMeTpUYecKux Quryp, 0oOOCHOBBIBATH WJIM OIPOBEpPraTb HUX; YMEHHE
MPOBOJIUTH KIacCU(UKALUIO (UTYp MO PA3IUYHBIM HPU3HAKAM, BBIIOIHATH
HE00XOAMMBIE JONOTHUTENIbHbIE TOCTPOCHMSI
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YMmenune ONncprupoBaTh IIOHATUAMMU: ABHUKCHUC B IPpOCTPAHCTBC,
napajuieNIbHbIA TIEPEHOC, CHMMETpPHUSl Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuWe MMOHOOWs, TMOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHbIE M TOAOOHBIC (HUTYpBl, B TOM YHCIEC B MPHPOIE,
HCKYCCTBE, apXHTEKTYpE; HCIOIh30BaTh T'€OMETPUYECKHE OTHOIICHUS MpPH
pellieHUH 3aJa4; HAXOAWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,




II0MIaab, 00BEM) MIPH PEIICHUHU 3a7ad U3 APYTUX y4eOHBIX MPEJIMETOB U M3
pEATbHOM XU3HU; YMEHHUE BBIYUCIATH T€OMETPHUYECKHE BEIWYMHBI (IJIMHA,
yroJ, IUIomaab, OOBEM, IUIOIIANb IMOBEPXHOCTH), HMCIOJb3YS H3yUCHHBIC
(GOpMyIIbI U METONbI, B TOM WYHCIIC: IUIONIalb TOBEPXHOCTH MUPAMUJIBI,
MPHU3MBI, KOHYCA, [IJIUHIPA, TUIOMmaab chepbl; 00béM Ky0da, IPSIMOYTOIBHOIO
napajieNienurneia, MMpaMubl, MPU3MBL, IMIMHAPA, KOHYCa, IIapa; yYMEHHE
HaXOJUTh OTHOIIEHUE 00BEMOB TTOTIOOHBIX (hUTyp

12
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YMeHHe omnepupoBaTh MOHATHSAMU: HIPSIMOYIOJbHAs CHUCTEMa KOOPJMHAT,
BEKTOp, KOOpAMHAThl TOYKH, KOOPJIMWHATBI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEJCHNE BEKTOpa Ha YHCJIO, pa3JIoKeHHEe BeKTopa Mo Oasucy,
CKALIPHOE  IIPOMU3BEJCHUE, BEKTOPHOE IIPOM3BEICHHME, YIOJl  MEXKIYy
BEKTOPaMU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METOJ IS
pelIeHusl TEOMETPUUYECKUX 3a/1a4 ¥ 3a7a4 IPYTUX Y4EOHBIX MTPEIMETOB

YMeHnne BbIOMpPATh MOIXOASIIMA METOJ JJISi PEUICHUs 33aJaud; NOHUMaHHE
3HaYMMOCTH MAaT€MaTHKd B H3YYEHUM IPUPOJHBIX U OOIIECTBEHHBIX
IIPOLECCOB M SBICHUM; YMEHHME pPAacIO3HABATh IPOSBICHUE 3aKOHOB
MaTEMaTUKU B HMCKYCCTBE, YMEHHE IPHUBOJUTH NPUMEPHI MATEMAaTUYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKH

Hepeqeﬂb 3JIECMECHTOB COJACPKaHUS, IPOBEPACMBIX HA EI'D mo maTemaTuke

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
1 Yucna v BBIYUCICHUS
1.1 HarypanbHsle u niensle yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Pannonanehpie  uncna. OOBIKHOBEHHbIE M JECSITUYHBIE JpOOM, IPOLIEHTHI,
' OeCKOHEUHbIe MEPUOUUECKUE IpOOH
13 Apudmernueckuit KOpeHb HaTypaibHOH creneHu. JleHcTBUS ¢ apupMeTHUYECKUMHU
KOPHSIMH HaTypaJIbHOU CTEIEHH
14 Crenenb ¢ nenbiM nokaszareneMm. CTeneHb ¢ palloHalIbHBIM MoKa3aTeneM. CBoMcCTBa
CTETIEHU
15 CuHyC, KOCHMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, AapKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HaTypalbHbIe JOrapupMbl
JlelicTBUTENbHBIE YKCIa. ApUPMETHYECKHE ONepaly C JAeHCTBUTEIbHBIMH YHCIAMHU.
1.7 [TpuOnmxEHHBIE BBIUMCIICHUS, MPAaBUjIa OKPYTJIECHUS, IPUKUAKA U OIIEHKa pe3yJjbTaTa
BBIYMCIICHUI
1.8 ITpeoOpa3oBaHue BbIpaXKeHUN
1.9 KommiiekcHbie yucna
2 YpaBHEHMsI U HEPABEHCTBA
2.1 [enble 1 TpoOHO-pallMOHATbHBIE YPaBHEHHS
2.2 UppannoHasibHbIE YpaBHEHUS
2.3 TpuroHomeTpruiyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapU(DMUUECKHIE YPABHEHUS
2.5 Ilenpie 1 1poOHO-paAIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHpie HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUU U HEPABEHCTB
2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTPULLbI
3 OyHKIIUU U Tpaduku
31 OyHK1UA, cnocoOwsl 3amanus Gyaknuu. ['padukx dynknuu. B3ammHO 00paTHBIE
' ¢ynkuuu. Yérneie u Heu€éTHbIe GyHKIMU. Ilepuoanueckue GpyHKINM
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH QyHkuuu. Hymm QyHKIum.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' MaxkcuMymbl 1 MUHUMYMBI G yHKITUU. Hanbosbiee u HanMeHbIee 3HaueHne (YHKITUU
Ha IPOMEXYTKE
33 Crenennast (GyHKIHMSI C HATypaJIbHBIM U IIETIBIM TNOKa3areneM. E€ cBoiicTBa u rpaduk.
CoiicTBa 1 rpa MK KOpHS 1-Ol CTEIIeHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpa@uKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcumnToTsl rpadukoB pyHkuuid. CBoiicTBa (GyHKIUH, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI TOCJIEOBATEILHOCTEN
3.8 ApudmeTrnueckas U reomeTpuyeckas nmporpeccuu. opmyna CI0XKHBIX TPOIICHTOB
4 Havana marematuueckoro anammsa
4.1 [TpousBonnas ¢pynkiuu. [Ipon3BoiHbIE S7eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHne NPOM3BOAHONM K UCCIENOBaHHIO (YHKIMHA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxokneHne HauOoJIbIIero W HAMMEHBIIEro 3HayeHus (DYHKIUU Ha
OTpE3KE
4.3 ITepBooOpa3nas. MHTerpain
5 MHoOXkecTBa U JIOTHKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTE U cTaTHCTHKA
6.1 OmnucarenpHas CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena ¥ MOBEPXHOCTH BpalCHUS
7.5 KoopauHatsl 1 BEKTOpBI
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