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1. COAEP KAHUE YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A» (BA3OBbI YPOBEHD)

10 KJTACC

Yucnaa v BIYMCICHUA

Pannonanbabie ynciaa. OOBIKHOBEHHbIE W JECATUYHBIE IPOOH, MPOLEHTHI,
OECKOHEUHbIE  MepUoAMYEcKue  JpoOu. ApupMeTHdYecKue  omepauud C
paIMOHAILHBIMU YUCIIaMH, TPEo0pa30BaHus YNCIOBBIX BhIpakeHu. [IpuMmeHeHmne
Ipo0Oeil U MPOIEHTOB IS PEIIeHUs MPUKIAJHBIX 3a7a4 U3 Pa3IMYHbIX OTpacie
3HAHUU U PEabHOU JKU3HU.

JlelictBUTENbHBIE 4YHMCHA. PalMoHanbHbIE W HPPALMOHAIBHBIE YHCIIA.
Apudmernueckre ornepanud ¢ JIeHCTBUTETBHBIMU 4YHCiIaMH. [IpubnrkEéHHbIC
BBIYMCIICHUS, ITPABUJIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA pe3yJibTaTa BEIYMCICHUMN.

Crenenp ¢ 1enbiM  nokazateneM. CraHpmaptHas ¢dopma  3amucu
NEUCTBUTENBHOTO uMcia. Mcmonb3oBaHue mNoOAXondiied  (GopMmbl  3amucu
JNEUCTBUTENIBHBIX YHWCEN I PEUICHUS] MPAKTHYECKUX 3a0a4 U MPEACTABIICHUS
TAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypallbHOM  cTemeHu.  JleWcTBus  C
apu(PMETUUECKUMHU KOPHSAMHU HATypaJIbHON CTEEHH.

CuHyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUA U HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHBIE IPEOOPa30BaHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHoBHbIE
TPUTOHOMETPHUUECKHE (OPMYIIBI.

YpaBHEHHE, KOpPEHb YypaBHEHUs. HepaBEeHCTBO, peElIEHUE HEPABEHCTBA.
MeTton nHTEpPBAJIOB.

Peuienue 1ienbix U ApoOHO-paIIMOHANBHBIX YPAaBHEHHUI U HEPABEHCTB.

Peuienne nppalliOHAJIBHBIX YPABHEHU 1 HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3a7ad
Y 33J1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEATbHON KU3HH.

DOyHKUMH U TPaPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. ['padux ¢GyHkuuu. B3auMHO
oOpaTHbIe (PYHKIUU.

OO6nactp ompeneneHuss 1 MHOXKECTBO 3HaueHuW ¢GyHkuuu. Hymu dyskmmm.
[IpomesxyTku 3HaKONOCTOAHCTBA. UETHBIC U HEUETHBIC (DYHKITUH.



CrernienHast QyHKIMS ¢ HATYypaJbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpadux. CBolicTBa U rpauK KOPHS 1-Oi CTEIEHHU.

Tpuronomerpuueckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(yHKUHI YUCIOBOTO apryMEeHTa.

HauaJsia MaTeMaTH4€CKOr0 aHAJIU3A

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus I10CJIeJOBATEIbHOCTEH.
MOHOTOHHBIE MOCIE0BATEIbHOCTH.

Apudmernueckas U reomeTpudeckasi mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpudeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKOMN
nporpeccun. Dopmyiia CIOXKHBIX MPOUEHTOB. Vcnonb30BaHuMe mporpeccuu s
pelIeHns peajbHbIX 3a[1a4 IPUKIIAJHOTO XapakTepa.

MHoxkecTBa M JIOTHUKA

MHoXxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPEeTUKO-MHOKECTBEHHOIO armapara Uil ONUCAaHUS pPealIbHBIX
IPOLIECCOB U SIBJICHUH, MIPU PEIICHUH 3aa4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

11 KITACC

Yucnaa v BIYMCICHUA

Harypanbnsbie u nensle yucina. [IpuzHaku 1e1MMOCTH LIENIBIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTeaeM. CBOWCTBA CTEIICHM.

Jlorapugm uncna. JleciTHUHbIE U HaTypalbHbBIE JIOTAPU(PMBIL.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEpKALUX JTOTapU(MBbI.

[IpeoOpa3zoBaHr€e BBIPAKEHUM, COJEPXKAIIUX CTENEHH C PalHOHAIbHBIM
IIOKA3aTEeIIEM.

[Iprmepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3arenbHblC ypaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckre ypaBHEHUS] U HEPABEHCTBA.

CucTtemMbl TMHEHHBIX ypaBHEHUN. PellieHne MpUKIagHbIX 3a/lady ¢ TMOMOIIbIO
CHUCTEMBI JIMHEWUHBIX YPABHCHUHU.

CucTemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUIN U HEPABEHCTB.

[Ipumenenne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJady M 3aJady M3 pa3jMyHbIX 00JlacTeil HAyKH U peasbHOU
KU3HU.

DYyHKIUHN U TPaPUKU

Oyukuusa.  [lepuonnueckne  ¢GyHkuuu. [IpomMeXyTKM  MOHOTOHHOCTH
byHkuun. MakcuMymMbl 1 MUHUMYMBbI (QyHKIuU. HamOosbiliee W HauMEHbIIEe
3HaueHue (PYHKIIMHU HA POMEXKYTKE.



Tpuronomerpudeckre GyHKINM, X CBONCTBA U TpadUKH.

[TokazarenbHas u norapudmMuydeckast GyHKIUU, UX CBOWCTBA U IPAPUKH.

Hcnonb3zoBanue rpa@ukoB QyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CHCTEM.

Hcnonp3oBanne TpadukoB (YHKIMH A1 HCCICIOBAaHUS MPOIECCOB M
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEHICHUM 3a7ad U3 JPYTHUX Y4eOHBIX
PEIMETOB U PeaIbHON KU3HU.

Hauyana mareMaTH4yecKoro aHajausa

HenpepsiBabie GhyHKIIMA. METOI HHTEPBAIOB JIJIS PEIICHHS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudyeckuii u  QU3NYECKUN  CMBICI
IIPOU3BOIHOM.

[Ipow3BogHbIe  3JEMEHTApHBIX  (QyHKIUHA.  DOpMynbl  HAXOXKICHHS
MIPOU3BOJHON CyMMBI, IPOU3BEICHUS U YACTHOTO (PYHKITUH.

[IpumeneHnue MpoU3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTb H
skcTpeMyMbl. Haxoxaenne HanOobIlero 1 HauMEHbIIEro 3HaYeHUs1 PyHKIMU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOTHON [JIi HAXOXKICHUS HAWIYUIIeTrO perieHUus B
NPUKIAJAHBIX 3aJauax, Ui OMpeAeNieHHus CKOPOCTH TIpoliecca, 3aJaHHOTrO
dhopmyIion uiu rpaguKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudyeckuid W (HU3UYECKUN CMBICT. Brraucienne
uHTerpana no gopmyne Hetorona—JleiiOnuna.

2.  TUIAHUPYEMBIE PE3VJBTATHI OCBOEHHMSI YYEBHOTO
KYPCA «AJITEBPA M HAYAJIA MATEMATHYECKOTO AHAJIM3A»
(FA30BBIil YPOBEHD)

OcBoenne ydeOHOro mpenMera «MaremaTtuka» TOMKHO OOECTeuYnBaTh
JOCTHKCHHE Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus CIECAYIOMUX JINIYHOCTHBIX,
MeTarpeMETHBIX U MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpPaMMbl Y4e€OHOro MpeaMeTa
«MaremaTrka» XapaKTepU3yIOTCS:

I'paxxnanckoe BOCIMTAaHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
M OTBETCTBEHHOI'O 4YJIE€HAa POCCUHCKOro OO0IIecTBa, MPEICTABIECHUEM O
MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
Opoueayp TpakJaHCKOro oOmiecTBa (BBIOOPBI, ONPOCHI M Mp.), YMEHHEM



B3aMMO/JICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUHM C HUX
GYyHKUUSIMHY ¥ HA3HAYCHUEM.

[TaTproTHyecKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBbIO POCCUUCKOM Tpa)kAaHCKOW HIACHTUYHOCTH, YBaKCHUS
K IIPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHHEM
K JOCTH)XEHUAM POCCUMCKMX MAaTEMaTUKOB M POCCUKUCKOW MAaTeMaTH4ECKOU
IIKOJIbI, K HCIIOJIb30BAaHUIO ATHUX JOCTHKEHUN B JPYIMX HayKaX, TEXHOJIOTHSX,
chepax IKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO ~ HPAaBCTBEHHOI'O  CO3HAHUS, JATUYECKOTO IOBEICHMS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYUBOTO OyIyIIero.

DCTETUYECKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3azady, peleHnu, paccyXIcHUM;
BOCIPUUMYHMBOCTBIO K MATEMAaTUYECKUM acleKTaM pPa3IuyHbIX BUIOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHS TMPUMEHATh MaTeMaTU4YeCKUEe 3HaHUS B
HMHTEpecax 3J0pOBOro U 6€30macHoOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (310pOBO€ MUTaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATUU U

OT/bIXa, peryJisapHas busnueckas AKTHUBHOCTB); ¢busngecKoro
COBEpIIICHCTBOBAHUS, npu 3aHATHAX CIIOPTHBHO-0370POBHUTEIHHOM
JESITENEHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IICHHOCTH TPYIOIIO0HS, WHTEPECOM K
pasnmuuHbiM  cepam  TPOdECCUOHATIBHOM  JIESITEIBHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeli mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC ILIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 Ha MPOTSHKEHUH BCEM J>KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a]1a4 MaTeMAaTUYeCKON HaNpaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIBTYpPhI, IOHMMAaHWUEM BIIMSHUS
COLMAJIBHO-?KOHOMMYECKHUX TMPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOM
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa HSKOJOTUYECKUX MpoOJieMm;
OpHEHTAaIlMell Ha MPUMEHEHHE MaTEeMAaTHYCCKUX 3HAHUW JJI1 peIlIeHUs 3a7ad B
00JlacTH  OKpYXKaloIllel cpenpl, IUTAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOXHBIX TTOCJIEACTBUM JIJIs1 OKPY’KAIOIIEH CPEbI.



[leHHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKdu M  OOILECTBEHHOW TNPAKTUKHU, MOHUMAHHEM
MaTeMaTU4YeCKOW HayKd Kak cdepbl 4YeTOBEYECKOW MAESTEIbHOCTH, JTaloB €&
pa3BUTUS M 3HAYMMOCTH IJI Pa3BUTUS I[IUBWIM3AIMU;, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JAESITENBHOCTh
WHJIMBUAYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOSHUSI MPOrpaMMbl yU4eOHOTO IMpeaMeTa
«Maremartuka XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
O0eucCmsUusIMU, YHUBEPCAIbHLIMU Pe2YISAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie = nosmasamenvuwvie  Oeiicmsus,  obecneuusaom
Gdopmuposanue 06a308blX KOSHUMUBHLIX NPOYECco8 o0dyuaruuxcs (oceoexue
Memo008  NO3HAHUA  OKDPYJCaowjeco  Mupa,  NpUMEHeHue  J102U4ecKux,
ucciedo8amenbeKux onepayuil, ymenui pabomams ¢ ungopmayueti).

ba3oBble lornueckue NeuCTBUS:

e BBIABIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHWH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
OTIpENICICHNs]  TOHSATHUH; YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccuuKaIlu, OCHOBAaHUS i1 OOOOIICHUS W CPaBHEHHS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymHpoBaTh W MNPeoOpPa3OBHIBATE  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTuBopedrss B (aKTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npemyiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJIEHUN (MPsIMbIE U OT MPOTUBHOIO), BBICTPAMBATh apryMEHTAIIHIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIBI;



BBIOMpaTh CIOCOO pelieHus: y4eOHOW 3anauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh HauOoOJIee MOAXOAAIIMNA C YYETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBaTenbCKUE ICHCTBUA:

MCITOJIB30BaTh BOTPOCKHI KAaK HMCCIICIOBATEIHCKANA WHCTPYMEHT TMO3HAHUS;
dbopMynaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THITOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

IIPOBOAUTH CaMOCTOSTEIBHO CIIAaHUPOBAHHBIN AKCIICPUMEHT,
HCCIICIOBAHUE II0 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOTO
0o0beKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, ITPOIIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIIEHUS 1 BBIBOJBI 1O pe3yJIbTaTaM
MPOBEAEHHOTO HAOIOJEHUS, HMCCIICI0BaHUs, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAK)KE BBIJIBUTAThH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmarnueii:

2)

BBISBJIATh NeUIUTHI MH(OpPMAIUKU, JAaHHBIX, HEOOXOAUMBIX JJI1 OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a/1a4u;
BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH WH(OPMAIUIO
Pa3IUYHBIX BUIOB U (POPM IPEACTABICHHUS;
CTPYKTYpPUpPOBaTh HHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH rpauuecKi;
OLICHUBATH HaJIE)KHOCTh uH(bOpMAaIIH o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  Kommynukamuenvle Oeticmeus, obecneyugarom

CHOPMUPOBAHHOCTIL COYUATLHBIX HABLIKOS 00YUAIOUUXCSL.
OO0wieHue:

BOCIPUHMMAaTh H  (OpPMYyIHUpPOBaTH CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U HEJSIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS MO
XOJly PEICHUs 3a1a4l, KOMMEHTUPOBATh MOJYYEHHbIN pe3ybTaT;

B X0JIe 00CYXIEHUS 3a]1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJieMbl, pelaeMoi 3aJauu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIC HA MMOUCK
pElIEHUs; COMOCTABIATh CBOM CYXKJCHHUS C CYXKICHHSIMU JIPYyTHUX
YYaCTHUKOB JHaJiora, OOHAPY>KMBATh pPa3IMYUE€ U CXOJICTBO MO3UIIUN; B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;



MPEACTABIATh  pPE3yJbTaThl  pPEMICHHWS  3a7a4d,  OKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a7a4 MPE3CHTAIIMH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHUYECTBO:

3)

MOHMMATh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHJUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a71a4; TPUHUMATh 11€JTb
COBMECTHOH JCSITENHbHOCTH, IJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOU
paboThl, pactpenesaTh BUAB padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykIeHNsI, 0OMEH MHEHHIA,
«MO3TOBBIE TITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPJIIMHUPOBATh CBOW JEHCTBHS C JAPYTHMH YiICHAMH KOMAaHJIBI;
OIICHMBATh KA4E€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom

Gdopmuposarue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranuzanusi:

COCTAaBIIAThH TUIAH, AITOPUTM PEIICHUS 3a/1a4, BBIOUPATh CIIOCOO PEIICHHS C

y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOU MH(pOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABATEIbHOM pedeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiiecca U
pe3yJibTaTa peIICHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb IIPU PELICHUU
3alaud, BHOCHUTb KOPPEKTHUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIH W YCIOBHUSAM, OOBACHSITH
IPUYUHBI JTOCTHXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

OcBoenune yueOHOTo Kypca «Anredpa v Hadajga MaTeMaTHYECKOTO aHAJIM3ay
Ha yYpOBHE CpeaHero oOmiero oOpa3oBaHMs JOHKHO OOECNEeYMBATh JIOCTHXKCHHE
CIEAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB:

10 KITACC



Yuciia M BBIYUCTICHUA

OnepupoBaTh MOHATHSAMH: pPaLUOHAIBHOE M JIEHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIECHTHI.

Bemonusate  apudmernyeckue — omepanud € palMOHANBHBIMH U
JIEMCTBUTEIbHBIMU YHCIAMHU.

BoimonHaTe npuOarkEHHBIE BBIYMCIECHUS, UCIIOIb3Ys MPaBUa OKPYIJICHUS,
JIeN1aTh MPUKUJIKY U OIIEHKY pe3yJibTaTa BHIYMCIICHUN.

OnepupoBaTh MOHATUSMU: CTENEHb C ILEJBIM TMOKa3aTeJIeM; CTaHAapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HATypalbHOW CTENECHH;
UCIOJIb30BaTh MOAXOIAIYI0 (JOPMY 3alIUCH JEHUCTBUTEIbHBIX YUCEN Ul PELICHUS
NPAKTUYECKUX 3aJ1a4 U MPEACTABICHUS TaHHbIX.

OmnepupoBaTh MOHATHSIMH: CUHYC, KOCHHYC W TAaHT€HC IPOU3BOJIBHOTO yTJa;
MCIIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yIiia uepe3 0OpaTHbIE TPUTOHOMETPUIECKHUE
GbyHKIUH.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh MNOHATUSAMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJIOE,
pauMoOHAIbHOE, UPPAMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
yYpaBHEHUE;

BoinonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW M peliaTh
TPUTOHOMETPHUUYECKUE YPABHEHHUSI.

BremonusaTe npeoOpa3oBaHMs LEIBIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIp@XEHU W  pemarb OCHOBHBIE THUIMbl  LENBbIX, palUOHAIbHBIX U
UppalMOHATbHBIX YPABHEHHUIN 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPABEHCTBA JJISl PEIICHUSI MaTeMaTHUECKHUX 3a/1ad
Y 33]1a4 U3 PA3JIMYHbIX 00JIaCTe HAYKH U PEATbHOU KU3HH.

MognenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIPKEHUS, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEAOBAThH
MOCTPOEHHBIE MOJIENH C UCTIOIb30BAHUEM allllapaTa anreopsol.

DYyHKIUN U TPaPUKHU

OnepupoBath MOHATUAMU: (PYHKIUS, CIOCOOBI 3afaHusl (YHKIIMH, 00JIacTh
ONpEJENICHUs] M MHOXKECTBO 3HaueHU (QyHKIUHU, Tpaduk (GYyHKUHUHU, B3aUMHO
oOpaTHbIe (PYHKIUU.

OnepupoBaTh TOHATUSAMHU: UYETHOCT W HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 715 pellieHUs ypaBHEHUH.

Crpoutb M unTaTh rpaduKu JUHEHHON (DYHKIMM, KBaJAPATUUHOW (DYHKIIHH,
CTETIEHHOMN (PYHKIIMH C IEJIBIM MOKa3aTeeM.



Ucnonp3oBath Tpaduku (QyHKIUE A1 HWCCIEIOBAaHUS IPOIECCOB M
3aBHCHMOCTEH IPH PEIICHUH 3a/a4 U3 APYTUX YYCOHBIX MPEIMETOB U PEATbHOM
YKU3HH; BhIpakaTh (HOPMYJIaMU 3aBUCHUMOCTH MEX/ITYy BEIMUMHAMMU.

Hauaja MmaTeMaTH4yecKoro aHaju3a

OnepupoBaTh IMOHATHSAMH: TOCICIOBATCIbHOCTh, apu(MeTHYecKas u
reoMeTprUYECKasi MPOTPECCUH.

OnepupoBaTh MOHATHUSAMU: OCECKOHEUHO YyOBIBaIOIIasi TeOMETpUUYecKas
nporpeccusi, CcyMmma 0€CKOHEUHO yObIBarOIIel reOMETPUIECKON MPOTPECCUH.

3asaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMM.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEIBHOCTEN U MIPOIPECCUN T PELICHUS
peaNIbHBIX 3a]1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEpaIlUM HaJl MHOKECTBAMH.

Hcnonb3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM  ammapaT JyIsi  ONUCAHUA
peaJbHBIX TPOILIECCOB W SBJICHUHN, NMPHU pPEIICHUU 3a7a4 U3 JPYyTUX YYEOHBIX
MPEJIMETOB.

OnepupoBaTh MOHSITUSMU: OIpEICJICHHUE, TeopeMa, CJICJICTBUE,
JI0Ka3aTEIbCTBO.

11 KJIACC

Yuciia M BBIYUCTICHUSA

OnepupoBaTh MOHATUSAMH: HATypaJIbHOE, LEJIOE€ 4YHUCIO; HCIOIb30BaTh
[IPU3HAKU JEIUMOCTH LIEJIBIX YMCEJI, PA3JIOKEHUE YMCIIa Ha IIPOCTHIE MHOKUTEIIN
JUISl pELLICHUS 3a]1a4.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENIEM.

OnepupoBaTh NOHATUSAMU: JIOTapU(PM UHUCIA, AECATUYHBIC M HATypaJlbHbIE
JoTapu(MmBbI.

YpaBHeHUA U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENEHW i1 NpeoOpa3oBaHUs  BBIPAXKCHMIA;
ONEPUPOBATH TMOHATUSAMM: IIOKA3aTEIBHOE YPABHEHUE W HEPABEHCTBO; pELIATH
OCHOBHBIE THUIIBI [I0OKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHaTh  mpeoOpa3oBaHUs  BBIPAKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUpPOBaTh NOHATUAMU: JTOrapu(pMHUUECKOE YPABHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI JJOTrapu(PMUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaute perienus NpocTenmux TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YPAaBHEHUW M €€ pPEILICHUE;
HCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUN [T PELICHUS IPAKTUYECKUX 3a]a4.

Haxonuts pemieHuss mpoCTEUIINX CUCTEM U COBOKYIHOCTEW PalMOHAIBHBIX
YPABHEHUU U HEPABEHCTB.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aureOpbl, COCTaBISATh
BBIDAKECHHSI, YpAaBHEHUS, HEPABEHCTBA M CHUCTEMBl [0 YCIOBUIO 3a/1ayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

DYyHKIUHN U TPapUKU

OnepupoBaTh MNOHATUAMU: TEpUOAMYECKas  (QYHKIUS, TMPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHM OJKCTpemMyma (yHKIUU, HauOosblliee U
HauMEHbLIEe 3HAYCHUS (QPYHKIUU Ha MPOMEXKYTKE; HCIONb30BaTh X IS
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOUN rpa)uKoM.

OmnepupoBaTh MOHATHAMH: TpapUKW MOKA3aTEIbHOM, JOTapu(PpMUUECKONH U
TPUTOHOMETPUUYECKUX (YHKIUH; N300paxaTb UX Ha KOOPIAMHATHOW IJIOCKOCTU U
UCITIOJIb30BATh JJISI PELICHUS] YPABHEHUN U HEPABEHCTB.

N300paxatb Ha KOOPAMHATHOM MJIOCKOCTH T'paUKU JTUHEHHBIX ypaBHEHUI
Y UCIIOJIB30BaTh UX JUISl PELIEHUS CUCTEMBI JINHEUHBIX YPAaBHEHUN.

Wcnonp3oBate rpaduku (QyHKUMHA JUIS HCCIENOBaHUS IMPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajamsa

OmnepupoBaTh MOHATUSAMHU: HENPEPBHIBHAS (YHKIIHS; TPOU3BOAHAS (YHKINH;
MCITI0JIb30BaTh TEOMETPUUYECKUNA M (PU3MUECKHUI CMBICI MMPOU3BOIHOM JJIsl PEIICHUS
3a/1a4.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO JISl UCCIIEOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh Pe3yJIbTaThl HCCIECIOBAHUS K TOCTPOCHUIO IpaduKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHHS B
MPUKJIAJHBIX, B TOM YUCJIE COLUAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATHAMH: TepBOOOpa3Hasi W  HUHTETpayl; I[OHUMATh
reoOMeTpUYEeCKU U (PU3MUECKUIN CMBICI HHTErpaa.

Haxonute nepBooOpa3Hble 3JE€MEHTAapHBIX (DYHKIMI; BBIYMCIATH HUHTErpal
o ¢popmyne Herorona—JIeitOuuma.

Pemate npukiagHele 3aa4yd, B TOM YHUCIIE COLHAIBHO-3KOHOMHUYECKOIO U
(bu3HYecKoro xapakrepa, CpeJICTBaMi MAaTEMAaTHUYECKOT0 aHaJIN3a.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMNUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHUE KAXKJIOM TEMbI YUYUEBHOI'O KYPCA «AJITEBPA U HAUAJIA
MATEMATHYECKOI'O AHAJIN3A» 1 BO3MOXHOCTbDb UCITIOJb30OBAHUSA 0P
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KosmmuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBsbie)
n/n NporpamMmmbl Bceero Mara o Hara no oOpa3oBaTe/ibHbIE
IVIAHY dakry pecypchl
MIjO)KeCTBa paLMOHAIBHBIX U BuGmmorexa LLOK
1 JICUCTBUTEIBHBIX YUCeN. PallMOHAIbHBIE 14

ypaBHeHIA 1 HEpaBEHCTE https://m.edsoo.ru/1568aba3

@Oyukiun u rpaguku. CTeneHs ¢ 1eIbIM bubnuoreka LIOK
2 6
MOKAa3aTeJIeM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—0il CTENECHN. 13 bubnuoreka LIOK
WppaimoHanpHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
)
4 Oplzyzme Tpuronome €CKHe 22 Bu6mnorexa LIOK
TpuroHoMetTpun. TpUroHOMETpUIECKH
p P P P https://m.edsoo.ru/1568aba3
ypaBHEHHSI
5 ITocnenoBaTenbHOCTH U MPOIPECCUA 5 Bubmiorexa LIOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 060061IeHNE, cCTeMaTH3aus 3 bu6nuoreka LIOK

3HAHUI https://m.edsoo.ru/1568aba3
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11 KVIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3/eioB U TeM (uudgposbie)
n/n NMporpamMmmbl Bcero Hara mo Jlata o daxry o0pa3oBaTtejibHbIE
NJIaHy pecypchbl
CreneHsb ¢ paroHaIbHBIM MTOKA3aTENIEM. bubnmnorexa [JOK
1 [TokazatenpHas ¢pyukums. [TokazarenbHbIe 12 https://m.edsoo.ru/f11c4af
ypaBHEHUs U HEPABEHCTBA d
Jlorapudmuyeckast GyHKIUS. bubnmnorexa [JOK
2 Jlorapudmuyeckue ypaBHEHUS U 12 https://m.edsoo.ru/f11c4af
HEpaBEHCTBA d
Tpuronomerpuueckue GyHKIUN U UX bu6mmoreka [IOK
3 rpaduku. TpuroHoMeTpuieckue 9 https://m.edsoo.ru/f11c4af
HEPABEHCTBA d
bubnuoreka [JOK
4 [IpousBonHas. [IpumeneHe MPON3BOIHOM 24 https://m.edsoo.ru/f11c4af
d
but6mmoreka [IOK
5 WNHTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/f11c4af
d
but6mmoreka [IOK
6 Cucrembl ypaBHEHUI 12 https://m.edsoo.ru/f11c4af
d
but6mmoreka [JOK
7 HarypanbHeie u 11enpie yncia 6 https://m.edsoo.ru/f11c4af
d
8 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 but6mmoreka [IOK

3HAHUU

https://m.edsoo.ru/f11c4af
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bubmuoreka [JOK
https://m.edsoo.ru/f11c4af
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