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COJAEP)KAHUE VYYEBHOI'O IIPEJMETA «AJI'EBPA MW HAYAJIA
MATEMATHYECKOT' O AHAJIN3A» (BA30OBBI YPOBEHb)

10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu. Apudmernueckue omepanud ¢ PalUOHAIBHBIMHA  YHUCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
olepanuu ¢ JACHCTBUTEIbHBIMHU YnciaMu. [IpuOmmKkEéHHbIC BRIYUCICHUS, IPABUIA OKPYTJICHHUS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CtannaptHas (gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAaKTUYECKUX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemeHu. JledcTBus ¢ apudmMeTuyecKkuMu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHHs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHANIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

ITpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 331ad U 3ajad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

DyHKIUHN U TPaPUKH

OyHK1MSA, criocoObl 3ananus GyHkun. ['padux Gynkiun. BzanmMuo obpatHblie GyHKINH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

CrenenHast QyHKIMsI ¢ HaTypajdbHBIM W IENbIM moka3areneMm. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if cTeNeHu.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUMH
YHUCJIOBOTO APIyMEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  cmOcOoObl  33JaHUsl  IOCTENOBAaTEIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUUECKON MpPOTrpecCUu.
dopMyna CIOXKHBIX IPOLEHTOB. Crnonb30BaHUE MPOTrpecCUu Ul PELICHUS pEealbHBIX 3aaad
IIPUKIIATHOTO XapaKTepa.

MHozkecTBa U JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. /luarpammbl Jitnepa—Benna. [Ipumenenune
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBﬂeHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BBIYMCICHUSA

HatypanbHble u nensle uncina. [Ipu3Haku JeNMMOCTH LEIBIX YACEN.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATypaJIbHBIC JIOTaPH(PMBI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIIUX JIOTApUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIIEHU C pallMOHAIbHBIM [IOKA3aTEeIeM.

[TprMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTMHENHBIX ypaBHEHMH. PemieHue NpuKiIazHbIX 3a1ad C MOMOLIBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHNnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajlay U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DyHKIUHN U TpaPUKH

Oyukuus. [lepuoguueckue  ¢ynkuuu. IIpomMexXyTkn  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MMUHUMYMbI (QyHKIuM. HamOosbliee W HavMeHbllee 3HaueHUE (DYHKIMHM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKU.

[ToxazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUN 1711 pellieHHs] ypaBHEHHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havaja maTeMaTH4YeCKOro aHaJIu3a

HenpepsbiBable QpyHKIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBonnas Gpynkiuu. ['eomerpuueckuii u Gpu3NUECKUit CMBICT IPOU3BOTHOM.

[TpousBoaHbIe 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHONW CYMMBI,
MIPOU3BEIEHUS U YaCTHOTO (PYHKLIUH.

[TpruMeHeHHe MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAaMMEHbBIIET0 3HaYeHNUs (PYHKIIMK Ha OTpE3Ke.

IIpuMeHeHre NpPOM3BOMHOM JUIS HAXO0XKJICHHS HAWIYYIIEr0 pPEHICHUS B MPHUKIAJIHBIX
3ajjauax, AJs OIpeesIeHUsl CKOPOCTH Ipoliecca, 3aJaHHOTo (OpMYJIoi UK rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

WuTterpan, ero reoMeTpuyeckuii M (u3MUECKUil cMbIcia. Brpluncienune HHTErpaia 1o
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA YYEBHOI'O IIPEIMETA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (BA3OBBIA
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

OcBoenue y4yeOHoro mpenmMera «MaTeMaTuKa» IOJDKHO OoOecreuuBaTh JOCTHXKEHHE Ha
YPOBHE CpeIHEero ooOuero o0pa3oBaHMs CJIEIYIOIUX JUYHOCTHBIX, METAalpeIMETHbIX H
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PpEe3yNbTAaThl OCBOEHHUS MpOrpaMMbl yueOHoro mnpeamera «MaTemMaTHKa»
XapaKTEePU3YIOTCA:

I'paxkiaHCcKO€ BOCIIMTAHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4WJIEHAa POCCHIMCKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSl PA3IUYHBIX CTPYKTYp, SIBICHHIA, NPOIEIyp TPakJaHCKOro oO0miecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MIEHTUYHOCTH, YBaKEHHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTU4eCKOM ILIKOJIbI, K HCIOJIb30BAHUIO 3THUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; CchHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOIO BKJIAJA B IOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

PuU3nyeCcKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUSA, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYIOJIOOUS; MHTEPECOM K PA3IUYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnU TPAKTUYECKUX 3a/1a4 MaTeMaTUYeCKOil HarpaBiIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:



c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, NMOHUMAHHEM BIUSHUS COLHUAIbHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
r00abHOTO  XapakTepa OJKOJOTMYECKMX  MpoOjieM; OpHEeHTaluel Ha  NpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7iad B 00JIacTU OKpYXKalouleil cpelpl, IIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPYKAOLIEH CpeJibl.

[leHHOCTH HAYYHOT'O MTO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOI MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOM HayKH Kak cgepbl
YEJI0BEUYECKOU NIEATENIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH ISl Pa3BUTHUS LIUBWIM3ALUU;
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKU M MaTeMaTU4eCKOW KyJIbTYpPOH KaK CpEACTBOM IIO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYD M  HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHJUBUIYaJIbHO U B CPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaTHKay
XapaKTepU3YIOTCS  OBJAQJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OelicneusMuU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamenshsle oeticmeust, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBbie nOrMYECKHE NEUCTBHS:
® BBUIBISITH W XapaKTEPHU30BATh CYIISCTBEHHBIC NPH3HAKM MATEMaTHYCCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIy MOHATHAMH; (QOPMYIUPOBATH  OINPEACICHHUS IOHSATHH;
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(UKANNNA, OCHOBAHUS Ui 000OIIEeHUS U
CpPaBHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;
® BOCIpPUHUMATh, (QOPMYITUPOBATH U MPeoOpa3oBBIBATH CYKICHHS: YTBEpPAUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHIYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,
® BBHUIBISITH MATEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3UM W TPOTHUBOpedHsi B (hakTax,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHHUSX; MpeuiaraTb KPUTEPUU JUIS  BBISABICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W WHIYKTUBHBIX

YMO3aKJTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

® TIPOBOJHTH CAMOCTOSATEIHHO JIOKA3aTeIhCTBA MAaTEMATUYCCKUX YTBEPKICHUH (TIPSIMBIE U OT

MPOTUBHOTO), BBICTpAaWBaTh AapPryMEHTAIUIO, TIPUBOIAWTH MPUMEPbl W  KOHTPIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

e BHIOMpaTh CrIOCOO pelieHus yueOHOW 3a7auu (CpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS,

BBIOMpaTh HanOOIIee MOIXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).
bazoBble uccnenoBarenbcKkue JeHCTBUS:

® JWCIOJB30BaTh BOIMPOCH KaK HCCIIECIOBATEIIbCKHH MHCTPYMEHT ITO3HAHUS, (DOPMYITHPOBATH

BONPOCHI, (UKCHPYIOIIHUE MPOTUBOpeUYre, MpobieMy, ycTaHaBIMBaTh HCKOMOE W JaHHOE,

(GbopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIUI0, MHEHHE;,

® TPOBOJHWTH  CAMOCTOSATEIHHO  CIUIAHUPOBAHHBIM  DKCIEPHUMEHT, HCCIICOBAaHUE  II0

YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBIICHUS, IPOIECCa, BBIABICHUIO

3aBHCUMOCTEH MeXIy 00BEKTaMu, SIBJICHUSIMH, ITPOLIECCAMH;



® CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS M BBIBOJBI IO pE3yibTaTaM IMPOBEIEHHOIO
HaOJI0I€HUS, UCCIIEI0BAHMs], OLICHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEeHHI;

® IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATH MPEIIOI0KECHHUS O €T0
Pa3BUTHH B HOBBIX yCIIOBUSX.

Pabora ¢ uapopmarueit:
® BBIBIATH Je(PUIUTH MH(GOPMALMK, AAHHBIX, HEOOXOAMMBIX AJIS OTBETa Ha BONPOC U IS
peLIeHHS 3a]1a9u;

e BbIOMpaTh MHPOPMALMIO M3  HUCTOYHMKOB  pA3IMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CHUCTEMAaTU3UpOBaTh M HHTEPIPETUPOBATh MHOOPMAIMIO Ppa3JIUYHBIX BUAOB U (HopM
IPECTaBICHHUS;

® CTPYKTYpHUpPOBaTh MH(POPMAIUIO, TPEACTABIATh €€ B PA3IMYHBIX (popMax, MIUIIOCTPUPOBATH
rpauyecKu;

® OIEHUBATh HAIEKHOCTh MHPOPMALIMHU TI0 CAMOCTOSTENFHO COPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecneuusarom c@hopmupoeanHoCms
COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

OO61ueHue:

e BOCHpUHUMATh U (HOPMYJIMPOBATH CYXKAECHUS B COOTBETCTBUM C YCIOBHSMHU U ILEJSAMHU
oO0I1eHus; SCHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHUCBMEHHBIX
TEKCTaX, JaBaTb IOACHEHMsS IO XOAy pEUIeHHs 3aJayd, KOMMEHTHPOBAThb IOJIY4YE€HHBIN
pe3yibTar;

e B xoJe OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMbI, MPOOJIEMBI,
pemaemMoi 3a1a4n, BBICKA3bIBAaTh WJICH, HAIIEJICHHBIE Ha IMOWCK PEIIEHHS; COMOCTABISATh CBOM
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPYKUBATh PAa3IM4YMe U CXOICTBO
NO3ULKI; B KOPPEKTHON (popMe (popMyIupoBaTh pa3HOTIIACHUS, CBOM BO3PaXKEHMUS;

® [IpPE/ACTaBIATh pE3yJNbTaThl pEIICHUS 3a/Ja4yM, HKCIEPUMEHTA, HCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu |
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:
® [OHMMATh W WCIOJB30BaTh NPEUMYIIECTBA KOMAHTHOW W WHIWBUAYAJIBHOW pabOTHI TpH
pemeHnr y4eOHBIX 3aj1a4;, MPHHUMATh LEIh COBMECTHOM JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOThI, paclpeaesisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliece 1 pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
® y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCYXkIeHHUS, OOMEH MHEHHH, «MO3TOBbIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUSA C
JIPYTUMH 4JIEHAaMH KOMAaHJbI, OIICHWBAaTh KAdeCTBO CBOETO BKJaJa B OOIIUH MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlCilo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:

COCTABIIAAThH IIJIaH, aJTOPUTM pPEIICHHs 3aJadd, BHIOUPATh CIOCOO pEHIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pelIeHuH ¢ yu€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTpOIIb:



e BJaJIeTh HaBBIKAMU MMO3HABATENIbHON pe(IEKCHH KaK OCO3HAHUSI COBEpPILIAEMBIX ACHCTBUM U
MBICTUTENIBHBIX ~ TNPOLIECCOB, HMX  Pe3yJdbTaTOB; BIAJETh CIHOCOOAMH  CaMOIIPOBEPKU,
CaMOKOHTPOJIS IIPOLECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

® NpPEIBUIETb TPYAHOCTH, KOTOpPHIE MOTYT BO3HMKHYTH I[P pELIEHUH 3aJa4Md, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSM, OOBSCHATH MPUUYMHBI JOCTHUKECHHS
WIM HENOCTH)KEHHUS pE3yJbTaTOB JAEATEIbHOCTH, HAaxXOOUThb OIIMOKY, JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

OcBoenue yueOHOTO npeamera «Anredpa 1 Havyajga MaTeMaTu4eckoro ananmnsza» (ba3zoBslit
YpOBEHb) Ha YPOBHE CpEAHEro O0IIero o0pa3oBaHUs IOJKHO oOOecredrBaTh JAOCTHXKEHUE
CIIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJIACC

Yuciia ¥ BbIYUCICHUA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JEHCTBUTENBHOE YUCIO, OOBIKHOBEHHAs U
NeCATUYHASL APOOB, MPOLIEHTEHI.

BemonHATe apudMeTHYecKre ONepaluyd C pPAalUOHAIBHBIMA M JI€HCTBUTEILHBIMU
YHCIIaMHU.

BeinonsATe npuOMKEHHBIE BBIYMCICHUS, MCIOJB3YS IpaBWIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh MOHATUSIMH: CTEIEHb C LIEJIBIM MOKa3aTesieM; CTaHJapTHas gopma 3amnucu
JIeMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHON CTENEHH; MCIOJIb30BaTh MOAXOJAIIYIO (opMy
3alMCH JEHCTBUTEIBHBIX YHACEN ISl PEIICHNs TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTb MOHATUSMHU: CHHYC, KOCHHYC M TaHITE€HC IPOU3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 00paTHbIE TPUTOHOMETpUUYECKHE (QYHKIUH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UppalMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BoinonuATe  mpeoOpa3oBaHHs ~— TPUTOHOMETPUUECKHMX  BBIpAXEHHMM M pemiarth
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoimonHATe npeoOpazoBaHus LEbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEbIX, PAIIMOHATIBHBIX U HPPALMOHATIBHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEpaBEHCTBA JUISl PELICHHUS] MaTeMaTUYeCKUX 3a/1ad U 33134 U3
pa3IMYHbBIX 00JIacTe HAYKU U peabHON KU3HH.

MogenupoBaTh peajqbHble CHUTYallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3aJlayM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUAMHU: (YHKLHS, CIIOCOOBI 3a1aHUsT (PYHKIIUH, 007aCTh ONpeeIeHUs
Y MHOYKECTBO 3HauU€HUHN QyHKIMH, TpaduK QYHKIIMH, B3AUMHO OOpaTHbIe (PYHKLINH.

OnepupoBaTh MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (QYHKIUHU, HYJIH (QyHKIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pEeLIeHUs] ypaBHEHUH.



Ctpouth W yuTaTh Tpa@uKu JTUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIMU, CTEMEHHOMN
(YHKINU C LENBIM ITOKa3aTeNIeM.

Hcnonw3oBare rpaduku GyHKIUN I MCCIEIOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH TpHU
pellleHnn 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB U pPeajbHOW XKU3HU; BBIpaXaTh (opMyliaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hauvana maTemMaTnueckoro aHajamsa

OnepupoBaTh MOHATUSMH: IOCIEIOBATEIBHOCTh, apU(METHUECKass M T€OMETpPHUYECKast
IIPOTPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUYECcKas Mporpeccus, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUYECKOI MPOTPECCHH.

3aaBaTh OCIEA0BATENbHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA IMOCIENIOBATEIBHOCTEN M MPOTPECCUN IS PEIICHUS PEeaIbHBIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONI€pPAIMH HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JUisl ONMCaHUs PEAIbHBIX MPOLECCOB
U SIBJICHU, IPU PEILICHUU 3324 U3 IPYTUX Y4EOHBIX MPEAMETOB.

OnepupoBaTh NOHATUSMU: OINIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTb MNOHATHSIMM: HATypaJlbHOE, L€JI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIEIIMMOCTH LIEJIBIX YUCEI, Pa3JIOKEHUE YHACIIA HA IIPOCThIE MHOKHUTEIN JUIsl pELICHUs 3a/1a4.

OnepupoBaTh MOHATHUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, TeCATUYHBIE U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHW /s MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
NOHATUAMM: II0KA3aTEIbHOE YPAaBHEHME W HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
NIOKAa3aTeNIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAKEHUH, COJEpKAlIMX JIOrapu(Mbl; ONEpUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIbI
JorapupMHUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts perieHns npocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ PEIICHHE; UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPaBHEHUH JJIsl pelIeHUs MPAaKTUYECKUX 3a/1ay.

HaxoauTh pemieHns npocTelnX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUHN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE ainreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3aJ]a4M, UCCIIEN0BATh IOCTPOEHHBIE MOJIEH C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DOyHKUUH U rpaduku

OnepupoBaTh MOHATUSAMH: TepuoanYecKass QYHKIHS, MOPOMEXKYTKM MOHOTOHHOCTH
(GYHKIMHM, TOYKH SKCTpeMyMma (YHKIMH, HauOoJblllee W HauMeHbIIee 3HauyeHUs (YHKIUU Ha
IPOMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKoM.



OnepupoBaTh  MOHATHSAMHU:  TpaduKM  TOKa3aTeNbHOW,  JIOTapU(PMUUYECKOH |
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPIAUHATHOM IIOCKOCTH U HMCIOJIB30BAThH
JUIsl pEIIEHUs] YPAaBHEHUIN 1 HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHUH W
HCIIOJIB30BATh UX JIJIS PELICHHS CUCTEMBI JUHEHHBIX YPABHEHUN.

Hcnonb3oBate Tpapuku (QYHKUIUN A7 MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JIPYTruX y4eOHBIX AUCHUIUINH.

Hayana maTremMaTH4yeckoro aHajaimsa

OnepupoBaTh  MOHATHSMHM:  HENpepbIBHAS  (QYHKIMS;  NPOU3BOAHAs  (YHKIUY;
UCIIOJIb30BaTh T€OMETPUYECKHUNA U (PU3NUECKUN CMBICIT IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

Haxoaute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIMHA, BBIYUACIATH NPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTh MPOU3BOAHYIO JJsi HUCcleqoBaHUs (QYHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIEAOBAHUS K IIOCTPOCHUIO TPa(HKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ui HAXOXKJIEHUS HAWIYYILIEro pEelIeHHs B MPHUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: MEPBOOOpa3Has W UHTErpall; MOHUMATh I€OMETPHUUYECKUH U
(buznyecKuil CMbIC UHTErpaa.

Haxomute mepBooOpa3Hble 3JI€MEHTAPHBIX (PYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Herorona—JleliOuuma.

Pemarp npukinagHbie 3a1a4, B TOM YUCJIE COLMAIbHO-3KOHOMHUYECKOTO U (PU3UYECKOTrO
Xapakrepa, CpeICTBaMH MATEMATUYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 1\/21;12:;61:::;1}1){1111; ZI:I?;ZH;I; I:IOHaJ'IBHBIe 14 1 bubmmorexa LIOK
A -ral https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
5 @ynkuuu U rpaduku. CTeneHs ¢ 1elbM 6 Bbu6mmoteka [JOK
nokazarejeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 Bu6mmoreka [JOK
HppanmoHaibHble ypaBHEHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
)
4 T (I)/Ilj“l\(/:l};gllz/:eT un. TpuroHomeTpuieckue 22 1 bubmorexa LIOK
P pud- 2P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocrnenoBaTeNbHOCTH U IPOIPECCHH 5 bubmmorexa LIOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 3 1 bu6mmoteka IIOK
3HaHUI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
. EITCHCHB c paI_II/IZ)HaJ'II)HBIM 1;{01(&132:1TeneM. o . BuGmorexa LOK
okazartenbHas pyHkuus. [TokazarenapHbie https://m.edsoo.ru/fl Lodafd
ypaBHEHHUS U HEPABEHCTBA
2| Torspmtwtescocns sommmemm 12 Batmorexa LIOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
3| oo Tomonmpnote 9 . Batmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nmorexa LIOK
4 I1 I i 24 1
pou3BojHas. [I[pumeHeHre npon3BOgHOM https://m.edsoo.ru/fL Lcdafd
5 HuTterpan u ero npuMeHEHUS 9 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
6 C i 12 1
MCTEMEL ypaBHerH https://m.edsoo.ru/f11c4afd
7 HarypanbsHbIe 1 11€J16Ie yuciia 6 bubmmorexa [IOK
P t https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 5 bubnunorexa LIOK
3HaHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
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