MyHununajibHoe 001eo0pa3oBaTe/ibHOE YUpPeKIeHue
«XKese3noropckasi cpeaHsisi 001eodpasoBarebHasi mKoJa Ne3»

Paccmorpeno CorsacoBaHo

MO noJuTEeXHUYECKOTro IMKJIa  MeTOIUYeCKUM COBETOM
IIporokoin Ne 1 «30» aBrycra 2024 r.

ot «30» aBrycra 2024 r. 3am. qupekropa o YBP
PykoBonurens MO M.B. [lypuauikas

JI.B. BacunbeBa

PABOYAS ITPOI'PAMMA

yueOHOro npeamMera «AJsuredpa u HayaJia aHaau3a. ba3oBblil ypoBeHb.)

YPOBeHb: cpeaHee oomee oopazoanue (10 -11 kmacenr)

CPOK peaju3anuu: 2 roaa

r. Kenesnoropck-Ninnmckuni
2024-2025 y4eOHbIii roa

Yunrein:
Bacuanesa JI.B.



[lporpamma mo anrebpe M HayajgaM aHajdM3a Ha YPOBHE CpEAHEro oOmero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE TpEeOOBAaHMH K pe3ylbTaTaM OCBOCHHUS NPOrPaMMBl CPEIHEro OOIIero
obpazoBanust ®I'OC COO, Ha ocHOBe (enepasbHON pabodeld mporpamMmbl y4eOHOTO IpeaMera
«AnreOpa M Havaja MaTeMaTHYECKOTO aHAIM3a», a TaKKEe OPUCHTUPOBAHA HA IEJICBBIC MTPUOPHUTETHI,
copMmynrpoBaHHbIe B (eiepalibHON paboyeid mporpaMMe BOCIUTAHHS.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucsia 1 BBIYUCIEHUS

Panmonanenbie uncna. OOBIKHOBEHHBIC H JICCATUYHBIC JPOOH, TIPOICHTHI, OCECKOHEYHBIE
nepuonyYecKre Jpodu. ApudMeTnyeckue oreparuu C pardoHAIBHBIMH YHCIIAMH, MPpeoOpa3oBaHUs
YUCJIOBBIX BhIpaXeHUU. [IpumeHeHne npoOel W MPOIEHTOB ISl PEUICHUS TPUKIAIHBIX 3a7ad U3
pPa3IMYHBIX OTpaciell 3HAaHUW U peabHOU KU3HU.

JleiicTBuTenpHbIe yKcia. PalioHanbHble U HppalMoHaabHble Yncia. ApudmMeTrnueckue onepainuu
C JEUCTBUTENBHBIMU dYHCHaMH. [IpuOmmkEHHBIE BBIYMCICHUS, TpaBUJIa OKPYIJICHHS, MPHUKUIKA U
OIIEHKA Pe3yJIbTaTa BHIYUCICHUN.

Crenenp c 1enbpiM  mokazateneMm. CraHmapTHas ¢opMa 3amucd  JACHCTBUTEIBLHOTO YHCIIA.
Hcnonw3oBanne moaxoasmiei GopMbl 3amuCH JACUCTBUTEIBHBIX YHUCEN IS PEHIeHUsS MPAKTUYCCKUX
3a/1a4y ¥ TPE/ICTABIICHUSI TaHHBIX.

ApudmeTnueckuil KOpeHb HaTypalbHOW cTemneHu. JlelWcTBus ¢ apudMeTHYecKUMH KOPHSIMU
HaTypaJIbHON CTEIICHHU.

CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, AapKTaHI€HC
YHUCJIOBOTO apryMEHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa 1 TOXXIECTBEHHbIE TPEOOPA3OBAHUSI.

[IpeoOpazoBanre  TPUTOHOMETPHYECKHX  BbIpakeHHWUW. (OCHOBHBIE  TPUTOHOMETPHUUYECKHE
hopmyIBIL.

VYpaBHeHuUe, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo/1 HHTEpBAJIOB.

Pemenue uensix 1 IpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanoHabHBIX YpaBHEHUN U HEPABEHCTB.

Penrenne TpuroHOMeTpUYECKUX YPAaBHEHUM.

[IpuMeHeHne ypaBHEHHWH W HEPAaBEHCTB K PEUICHUIO MaTeMaTHMYeCKUX 3a7ad W 3aJad U3
Pa3IMYHBIX 00JaCTel HAyKU U pealbHOM JKU3HH.

DOYyHKUUH U IPaPUKHU

OyHk1wus, criocoOs! 3aganus pyHkiun. ['paduk ynkunu. Bzanmuo o6patHbie pyHKINM.

Ob6nacTp ompeaeneHuss U MHOXKeCTBO 3HadeHW QyHkuuu. Hymu ¢ysxmun. [IpomexyTku
3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIC (QYHKIUH.

CrenenHas (yHKIUS ¢ HATYpaJIbHBIM U LIETBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduk KopHs N-0if cTeneHu.

TpuronomeTrpuyeckasi OKpPY>KHOCTb, OMpEIEICHHE TPUTOHOMETPUUECKHX (PYHKIUN YUCIOBOTO

apryMeHTa.

Hayana maTeMaTH4eCKOro aHaJIn3a

ITocnenoBarensHOCTH, CIOCO0bI 3aaHus MOCIIEA0BATENBHOCTEN. MoHOTOHHBIE
IIOCJIEJ0BATEIBHOCTH.

Apudmernueckas U reoMmerpuyeckas mporpeccuu. beckoHedHO yOBIBarollas reoMeTpuieckKas
nporpeccuss. Cymma OeckoHeuHO yObIBaromiel reomerpuueckoi mnporpeccun. dopmyna CIOKHBIX
IIPOLIEHTOB. Vcrionb30BaHUEe IPOrPECCUN IS PELIEHMSI pEANIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKkTepa.



MHo:KecTBa U JIOTHKA

MHuoxecTBO, omnepanuu Hajg MHOxecTBamH. Jluarpammbl Ditnepa—Benna. Ilpumenenue
TEOPETUKO-MHO>KECTBEHHOTO aIlllapara jisl ONMMCAHUS PEAJbHBIX MPOLIECCOB U SBJIICHUM, MPU PELIEHUU
3a/1a4 U3 JIPYTruX Y4EOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yucsia 1 BBIYUCIEHUS

Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

CreneHb ¢ pallMOHAJIBHBIM MoKa3aresaeM. CBOWMCTBA CTEIICHH.

Jlorapudm uucna. /lecaTnynabpie U HaTypaIbHbIE JOTapH(PMBI.

YpaBHeHusI H HEPaBEHCTBA

[Ipeobpa3zoBanue BbIpaKEHUH, COIEpPKALUX JTOTrapu(MBbI.

[IpeoOpa3zoBanue BhIpaKEHUH, COAEPIKALMX CTENEHH C pallMOHAIbHBIM OKa3aTeNIeM.

[TpuMepsl TPUTOHOMETPUUIECKUX HEPABEHCTB.

[TokazarenbHblE ypaBHEHUSI U HEPABEHCTBA.

JlorapudmMuueckie ypaBHEHHUS 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX ypaBHEHUN. Permenne nmpukiIagHbiX 3a1a4 ¢ TOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUH.

CucteMsbl ¥ COBOKYITHOCTH PallMOHATLHBIX YPaBHEHUIN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHH, CHCTEM W HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3a]ad W 3a7a4 U3
Pa3IMYHbIX 00JaCTel HAyKU U pealbHOM JKU3HH.

DOyHKUUM U rpaduKu

Oynknus. [lepuonnueckue (yukmuu. [IpomMexyTkn MOHOTOHHOCTH (GYHKIHMHA. MakCHUMyMBbI H
MUHUMYMBI (GyHKIUU. Hanbomnpiee 1 HauMeHblliee 3HaYeHNe PYHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

[TokazaTenpHas u norapudmudeckas PyHKIIUU, ©X CBOWCTBA U TPaPUKH.

Hcnons3oBanne rpadmkoB GyHKIIUN IS pEIICHUS] YPABHECHUN M IMHEHHBIX CHCTEM.

Hcnons3oBanue rpadukoB (HyHKIUN 175 MCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPbHIE
BO3ZHUKAIOT MPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U PEaTbHOM HKU3HU.

Havana maTteMaTH4ecKoro aHajaimsa

HenpepriBabie pyHKIIMU. MeTo1 MHTEPBAIOB JIJ1sl pEIICHHS] HEPABEHCTB.

[IpousBoanas pynkmuu. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TPOU3BOIHOM.

[IpousBonaHbie 3neMeHTapHbIX (GyHKUIuN. DOOopMyNbl HAXO0XKACHUS MPOU3BOAHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHre NPOM3BOAHONM K HCCIENOBaHHMIO (YHKIUH Ha MOHOTOHHOCTH M JKCTPEMYMBIL.
Haxoxaenue HauboIbI1ero 1 HAMMEHBILIEr0 3HaAYeHHsI PYHKIIMHA Ha OTPE3KE.

[IpuMeHeHne TpOU3BOAHOM ISl HAXO0KICHUS HAWTYUILEero PEelIeHUs B IPUKIAAHBIX 3a/1a4dax, s
oTpeieTICHUs] CKOPOCTHU IMPOILIeCca, 3a1aHHOTO0 (GOPMYITON UITH TPaQUKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HBIX.

Wuterpan, ero reomerpuyeckuii u (usnueckuil cMblI. Bpiuncienne uHTerpana mo Gopmyse
Herorona—IJleiiOnumna.

IINTAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘-IC6HOI“O npeameTa «MaremMaTuka» I0JKHO o0ecrnieunBaTh AOCTUKCHUC Ha YPOBHC
CpCAHCTO O6H_ICFO 06pa30BaH1/1;1 CICAYIOMUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX W HTPCAMCETHBIX
06pa3OBaTeJ'ILHBIX PE3YyJIbTATOB!



JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJibTaThl OCBOEHUS NPOrpaMMmbl yueOHOro mnpeamera «MareMarTukay
XapaKTEePU3YIOTCS:

['paxxanckoe BoCIIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKITAHCKON MO3UIMK O0YJArOIIETr0oCs] KaKk aKTUBHOTO U OTBETCTBEHHOTO
qJIecHa POCCHUCKOTO OOIIeCTBA, MPEACTABICHUEM O MAaTeMATHYECKUX OCHOBaX (DYHKIIHOHWUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHHHA, MPOIEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHUEM B3aWMOJCHUCTBOBATh C COLMAIHHBIMA WHCTHTYTAMH B COOTBETCTBUHM C HUX (QYHKIUSIMH U
Ha3HA4YCHHEM.

[TarpuoTnyeckoe BOCIUTaHHE:

c(OPMUPOBAHHOCTHIO POCCUHCKON TpPaXJaHCKONM HIACHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOSIIIIEMY POCCHUHCKOW MAaTEMAaTUKH, II€HHOCTHBIM OTHOIIEHHEM K JOCTIXKCHHSM POCCHUUCKHX
MAaTEMAaTUKOB U POCCUHUCKON MAaT€MaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTUKEHHUN B APYTUX
HayKax, TEXHOJOTUAX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HaHUEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja; chopMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, YTHUYECKOTO TIOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM JIOCTWKCHUU HAYKH U
JESTENHPHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOSHHUE YCTOMYUBOTO OyAyIIEro.

DCTETUYECKOE BOCITUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEIICHUH, PACCYX ICHUH; BOCIPUUMYUBOCTHI0O K MaTEMaTHYECKUM acleKTaM
pa3INYHBIX BUJIOB HCKYCCTBA.

@u3nuecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHSI MPUMEHATh MaTeMaTUYECKUE 3HAHUSA B MHTEpecax 3/J0pOBOr0 U
6e3omacHOro obpa3a >KHM3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370POBbIO (310pOBOE MUTAHHE,
cOalaHCUPOBAHHBIA PEXXUM 3aHATUA M OTABIXA, PETyJIsspHas (U3MUecKas aKTUBHOCTH); (PU3UIECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBHOMN JEATENBHOCTHIO.

TpynoBoe BocuTaHue:

TFOTOBHOCTBIO K TPYAY, OCO3HaHHEM LEHHOCTU TPYIOJIIO0MS; UHTEPECOM K pa3lM4HbIM cdepam
npoeccCuoHaNbHON JIEATENIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOM Hu €€ NPUIIOKEHUSIMH, yMEHHUEM
coBeplIaTh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccun W peanu30BbIBATH COOCTBEHHBIE >KHU3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpPa30BaHMUIO Ha
MPOTSHKEHUM BCEW JKU3HU; FOTOBHOCTBIO K AKTMBHOMY YYaCTHIO B PELICHUM MPAKTUYECKHX 3a1ad
MAaTeMaTH4e€CKOW HAMPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO ~ DKOJOTHYECKONW  KYJIbTYpbl, [OHUMAaHMEM BJIHUSHHUS  COLHUAIBHO-
HKOHOMUYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COIMAIILHOM Cpe/ibl, OCO3HAHUEM TI00aIbHOTO
XapakTepa SKOJIOTMYECKUX MpoOJieM; OpHUeHTAlel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUK IS
pelIeHns 3a/1a4 B 00JIACTU OKPY’KAOIIeH Cpelibl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKH MX BO3MOXKHBIX
MOCJIEICTBUH JIs1 OKPYIKAIOIIEH Cpefbl.

[lenHOCTH Hay4YHOT'O MO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd M OOIIECTBEHHOHN MPAKTUKHU, MOHMMAaHUEM MaTeMaTHUeCKON HayKu Kak cdepbl ueroBeuecKoi
NEeSATENbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTH JJI1 PAa3BUTHUS IIUBUIIU3ALNH; OBJIAJCHUEM S3BIKOM
MaTeMaTUKd M MAaTeMaTH4eCKOM KyJIbTypoll KakK CpEIACTBOM MO3HAaHUS MHUpPA; TOTOBHOCTHIO
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTh MHIUBU/IyaIbHO U B TPYIIIIE.



METAIIPEJIMETHBIE PE3YJIBTATBI

MetanpeaMeTHbIE Pe3yJbTaThl OCBOCHHUS TMPOrpaMMbl ydeOHOTo mpenmera «Maremarukay
XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCUCMBUSIMY, VHUBEPCAILHbIMU
KOMMYHUKAMUBHBIMU OCUCMBUSIMU, YHUBEPCATbHLIMU Pe2YISIMUBHBIMU OeUCBUIMU.

1) Vwuusepcanvuvie noznasamenvuvle Oeiicmsus, obecneuusarom @opmuposanue 6a308bix
KOCHUMUBHLIX NPOYecco8 o00y4arnuuxcs (0ceoeHue Memooo8 MNO3HAHUS OKPYHICaAowe2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomamo ¢ un@opmayueli).

ba3oBrnie mornueckne IeiCTBU:

BBIABJIATL MW XapPAKTCPU30BATh CYHICCTBCHHLIC TPU3HAKHW MATEMATHYCCKUX 06T)GKTOB,
MOHATUH, OTHOIICHWH MEXAy TMOHATHAMHU; (OPMYITUPOBATh ONPEACTCHHUS IOHATHH;
yYCTaHABIIMBATh CYIIECTBEHHBIA TpPH3HAK KiIacCH(HUKAIMK, OCHOBAHUS Ui OOOOIICHUS U
CpaBHEHU:A, KPUTEPUH IIPOBOAUMOI0 aHAIA3a;

BOCHPUHMMATh, (OpPMYIHpOBaTH W MPeoOpa3OBBIBATH CYXKACHHUSA: YTBEpAUTEIbHBIE U
OTpHUIIATENbHbIE, €IUHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

BBIABJIATH MAaTCMAaTUYCCKUC 3aKOHOMCPHOCTH, B3aWMOCBA3HM W IPOTUBOPCHUSA B (1)aI<Tax,
JaHHBbIX, H&6JHO)I€HI/I$[X U YTBCPXKIACHUAX, TMpe€ajiaratb KPUTCPpUHU JIA  BBIABJIICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJAbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JAOCAYKTUBHBIX W MWHAYKTHUBHBIX
YMO3aKIIIOYCHNH, YMO3AKITIOUSHHI TT0 aHAJIOTUH;

MIPOBOJUTH CaMOCTOSITEIbHO JI0KA3aTeIbCTBA MATEMAaTHUYECKUX YTBEP)KAECHUHN (MpPSMbIE U OT
MPOTUBHOI0), BBICTPaMBaTh AapryMEHTAIUI0, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIEC CYXKICHUS U BBHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amavn (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanboJIee MOAXOAIMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

BbazoBrle uccienoBaTenbCcKue A€HCTBUS:

WCIIOJIb30BaTh BOIPOCH KaK HCCIICOBATCILCKANA HHCTPYMEHT ITO3HAHUS, (OPMYIHPOBATH
BOIPOCHI, (UKCHUPYIOIINE MPOTHBOpPEYHE, MPOOIeMy, YCTaHABJIIMBATh WCKOMOE W JaHHOE,
(hopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOO ITO3HIINIO, MHEHHUE;

MPOBOJUTh  CAMOCTOSTEIBHO  CIUIAHUPOBAHHBIM  OKCIIEPHUMEHT,  HCCJICIOBAHUE IO
YCTAHOBJICHHIO OCOOCHHOCTCH MaTeMaTHYeCKOro OOBEKTa, SIBJICHHUS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEH MEXy 00ObEKTaMH, SIBJICHUSIMH, ITPOIICCCAMH;

CaMOCTOSITENILHO (DOPMYJIMpPOBaTh OOOOMICHUS M BBIBOJBI IO pPe3yjIbTaTaM IPOBEIAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTD MOJYUYECHHBIX PE3yJIbTaTOB, BHIBOJIOB
H 0000IIEHNIH;

MIPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIABUIATH IIPEIINOIOKEHHUSA O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabota ¢ nadopmanmeii:

BBISIBIISITH JIePUIUTH MH(OPMALUK, JaHHBIX, HEOOXOAMMBIX /Ul OTBETa Ha BOIPOC U IS
peLIeHNUs 3a/1a4H;

BbIOMpaTh  MHGOPMALMIO W3  HUCTOYHUKOB  pa3jIMYHBIX  TUIOB,  aHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaTh M MHTEPIPETUPOBATh HHGPOPMALMIO pPA3JIMYHBIX BUAOB M (popMm
MIPECTaBICHMUS;

CTPYKTYpHUpPOBaTh MH(OpMAIMIO, MPEACTaBIATh €€ B pazaMuyHbIX (opMax, WUIFOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIIMH IO CAMOCTOSTENEHO CHOPMYIHMPOBAHHBIM KPUTEPHSIM.

2) VHhusepcanvhvle KoOMMyHUKamugHble Oelicmeus, 00ecneuusarom Cc@opmMuposaHHoCcms
COYUATLHBIX HABBIKOG 00YYAIOUUXCAL.
Oouienue:



BOCIIpUHUMATb H q)OpMyJIHpOBaTB Cy»KJACHUA B COOTBCTCTBUU C YCIOBUAMH H LCIAMU
O6H.[€HI/IH; sICHO, TOUHO, 'paMOTHO BbIpaKaTb CBOKO TOYKY 3PCHUA B YCTHBIX W IMHMCBbMCHHBIX
TCKCTAax, HAaBaTb IOACHCHHUA I10 XO4Yy PpCHICHHA 3aJa4d, KOMMCHTUPOBATH HOJIy‘IeHHbII\/JI
pe3ynbTart;

B X0Je OOCYXJECHMs 3a/JaBaTh BOIPOCH IO CYIIECTBY OOCYKIAaeMOH TeMbl, MpPOOIEMBI,
pemaeMoﬁ 3aa4u, BbICKA3bIBATh UACHU, HALICIICHHBIC HA ITOWCK PCIICHMA, COIIOCTABJIAATH CBOU
CYXKACHUA C CYKACHUAMU APYIUX YHACTHHUKOB AuaJIora, O6HaPY)KI/IBaTI) pasiiiue u CXoacCTBO
MO3UIIMIA; B KOPPEKTHOH (popMe popMynnpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,
NpCACTAaBJIATE PE3YyJbTaTbl PCHICHUA 3ada4yd, OKCIICPUMCHTA, HUCCICAOBAHUWA, IIPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) (1)OpMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 Mpe3CHTauuu U
0COOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

MOHMMAaTh W HWCIOJB30BATh TNPEUMYIIECTBA KOMAHIHOW WM HWHIUBHIYadbHOH pabOTHI TpH
pelieHny Y4yeOHbIX 3a7ay; MPUHUMATh 1€Jb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOThI, pacipenessaTh BUAbI paboT, J0roBapuBaThCs, 00CyKAaTh
MPOIIECC U pe3ybTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBaTh B TPYHNOBBIX ¢opMax paboThl (00CyXkAeHHS, OOMEH MHEHUIl, «MO3TOBBIE
IITYPMBI» W HWHBIE); BBIOJHATH CBOIO YacTh pabOThI M KOOPAMHHUPOBATH CBOW JCHCTBHS C
IPYTMMH 4I€HaMHU KOMAaHbl; OLIEHMBAaTh KauecTBO CBOEro BKJIaJa B OOMIMH MPOIYKT IO
KpUTEPHSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

3) Vhusepcanvuvie pezynsmugnvle Oelicmeus, 00ecneyusaiom QopmMuposaHue CMviClo8blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3zanusi:

COCTaBJISITh IUIaH, AQJITOPUTM pEUIEHHs 3aJaud, BBIOMpPATh CIOCOO0 pelIeHus ¢ Y4YETOM
HMMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaPUAHTHI
perieHuit ¢ yuéTomM HOBOM HH(OPMAIIUH.

CaMOKOHTpPOJIb:

BJIaJIETh HABbIKAMU MMO3HABATEIbHOW peieKcuu Kak OCO3HAaHHWS COBEpUIAaeMbIX NEHCTBHUI U
MBICIIUTEIbHBIX ~ MPOIECCOB, HX pE3yJNbTaTOB; BIAAETh CHoco0aMu CaMOMPOBEPKH,
CaMOKOHTPOJIS IIpoIecca U pe3yJibTaTa pellieHrus MaTeMaTHIeCKO! 3a1auu;

MpeIBUJIETh TPYTHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IPH pELICHUH 3aauyd, BHOCUTHh
KOPPEKTUBBI B JIETEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAJICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBAaTh COOTBETCTBUE PE3yJbTaTa LETU U YCIOBUSM, OOBSCHSATH MPUYUHBI JTOCTHXKEHUS
WIM HEJOCTHXKEHHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOAWUTh OIIMOKY, [aBaTh OILICHKY
MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yuebHOTO Kypca «Anredpa U Hayaia MaTeMaTHYeCKOro aHalln3a» Ha YPOBHE CPETHETO
o0riero oo6pa3zoBaHus JOHKHO 00ecreunBaTh JOCTHXKEHHUE CIEAYIONIUX MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yabTaTOB:

10 KJIACC
Yuciaa 1 BbIYMCTIEHUS
OnepupoBaTh TOHATHUSIMU: PAlUOHATBHOE U JACWCTBUTEIHHOE YHCIO, OOBIKHOBEHHas U
necsiTuuHasi APoOb, TPOIEHTHI.
BrimonusaTe apudmMeTryeckue onepauy ¢ paioHATbHBIMU U IEHCTBUTEIBHBIMU YHCITAMH.



BbImonHaTh npuOImKEHHBIC BRIYMCICHUS, UCIIOB3YS MPaBUIa OKPYTJICHUS, NeNaTh NPUKHUIKY U
OLICHKY pE€3yJIbTaTa BbIYMCICHHIA.

OnepupoBaTh MOHSATHSAMU: CTENEHb C IEJNBIM IIOKa3aresneM; craHaaptHas Qopma 3amnucu
JEWCTBUTENIFHOTO YMCIIa, KOPEHb HATYypalbHOM CTENEHH; WCIOJIb30BATh MOAXOIAIIYI0 (opMy 3amucu
JNEUCTBUTENBHBIX YHCEN JIUISl PELICHUs] IPAKTUYECKUX 3a]a4 U IPEICTABICHUS JaHHbIX.

OnepupoBaTh MOHATHUSMHU: CHUHYC, KOCHMHYC M TaHI'€HC IPOMU3BOJBHOIO YIJIA; HCIOJIb30BaTh
3aIlMCh MPOU3BOJIBHOTO yTiIa Yepe3 00paTHbIC TPUTOHOMETPUIECKUE (PYHKIINH.

YpaBHeHusI U HePaBEHCTBA

OnepupoBaTh MOHATHSAMHU: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO; IIE€JIOE, pallOHAIbHOE,
UppalMOHAILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BoinonusaTe npeoOpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUHN U peIIaTh TPUTOHOMETPUYECKHE
YpaBHEHHUS.

BoinonHsATe npeobpazoBaHus 1ENbIX, PALlMOHAIBHBIX U UPPALlMOHAIBHBIX BBIPAKEHUHN U peliaTh
OCHOBHBI€ THUIIBI LIETIbIX, PAllHOHATIBHBIX U HPPALMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS W HEpaBEHCTBA JJIs pELIEHUs MaTeMaTHYecKUX 3ajad M 3a7ad U3
Pa3IMYHbIX 00JaCTe HAyKU U pealbHOM JKU3HH.

MonenupoBaTh peajibHble CUTYallMd Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, YPaBHEHUS,
HEpaBEHCTBA 10 YCIOBHUIO 3aJaud, MCCIIEOBAaTh MMOCTPOCHHbIE MOJIENM C HCIOJB30BaHUWEM armmapara
anreOpsl.

DyHKIUHN U rpaguKU

OnepupoBaTh MOHATHAMHU: (QYHKIHS, CIOCOOBI 3amaHus (QYHKIMHA, OOJACTh OMpENeICHUs u
MHO>K€CTBO 3Ha4eHUH QyHKIUH, rpapuK GYyHKIIUH, B3aUMHO 0OpaTHbIE (YyHKIUH.

OnepupoBaTh MOHATUSAMU: YETHOCTb M HEYETHOCTh (YHKIUHU, HYIU (PYHKLIHUU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKIINN TSI peISHUsT ypaBHEHUH.

CtpouTh ¥ 9UTaTh TPAPUKUA JTUHEHHOW QYHKIIMH, KBaAPATUIHOW (DYHKIIMH, CTETICHHON (PYHKITUN
C LIeJIBIM TTOKa3aTeseM.

Hcnonb3oBath rpaduku GyHKIUN 1715 UCCIEIOBAaHUS MPOILIECCOB M 3aBUCUMOCTEH MPHU pelieHrun
3a/1a4 U3 APYyTUx y4eOHBIX MPEIMETOB U pealbHON KU3HU; BEIPAXKaTh (HOpMyIaMu 3aBUCUMOCTH MEXTy
BEJTMYMHAMU.

Hauana maTemMaTu4ecKkoro anajmsa

OnepupoBaTb MHOHSTUAMU: TOCJIEIOBATENIbHOCTb, apuMeTHyeckass M TreoMeTpudecKas
MIPOrPECCHUHU.

OnepupoBarh MOHATHUSAMHU: OECKOHEUYHO YOBIBaloIlas TIeOMeTpHYecKas IMporpeccus, CyMMma
0eCKOHEYHO yOBIBAIOIIEH reOMEeTPUIECKON IPOTPECCHH.

3amaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonb30BaTh CBOMCTBA MOCIENOBATENILHOCTEH M MPOTPECCUi ISl PElIeHUs] pealbHbIX 3a7ad
MIPUKIIATHOTO XapakKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATHUSAMH: MHOXECTBO, OTI€PAIH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUlsl ONUCAHUS pPEaJbHBIX IPOLECCOB U
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

OnepupoBarh NOHATHAMU: OIIPENEICHNUE, TEOPEMA, CIEICTBUE, 10KA3ATEIBCTBO.

11 KJIACC
Yuciaa 1 BbIYMCTIEHUS
OnepupoBaTh MOHATUSAMH: HaATypaldbHOE, LEIO0€ YKCIIO; HMCIOJb30BaTh MPU3HAKU ACIUMOCTU
LIEJIBIX YUCEJ, PA3JI0KEHUE YMCIIA HA IPOCTHIE MHOXKUTENM JUIS PELICHUS 3a4a4.



OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHAJIbLHBIM [T0KA3aTEIIEM.

OnepupoBaTh MOHATUSAMHU: JIOTapU(M YUCIIA, TECATUYHBIC U HATYpaJbHbIC JIOTapU(MBL.

YpaBHeHusI 1 HEPaBEHCTBA

[IpuMeHsTH CBOWCTBA CTENEHU ISl MPeoOpa3oBaHUsl BBIPAKECHUHN; ONEPHUPOBATH TMOHITUSMU:
[I0Ka3aTeIbHOE YpPAaBHEHUE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THUIIbI IIOKA3aTEJIbHBIX YPAaBHEHUH H
HEPaBEHCTB.

BeimonaaTe nmpeoOpa3oBaHus BEIPAKEHHH, COAEPKAIIUX JOTapru(Mbl; ONEPUPOBATH MOHATHIMU:
norapu(pMUYECKOE YpaBHEHUE W HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI JOTapU(PMHUUECKUX YPaBHEHUH
U HEPABEHCTB.

Haxoauts perienus npocTeHnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPABHEHUM U €€ pellieHue; UCI0Ib30BaTh CUCTEMY
JUHENHBIX YpaBHEHUN [UIsl pellieHus] IPAaKTUUECKUX 3a1a4.

Haxonute pemieHus npoCTEHIIMX CHCTEM M COBOKYIIHOCTEM palMOHAIBHBIX YPAaBHEHHHN H
HEPaBEHCTB.

MonenupoBaTh pealibHble CUTYallMd Ha SI3bIKE aiareOpbl, COCTABIIATH BBIPAKEHUS, YpPaBHEHMUS,
HEpAaBEHCTBA M CHCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIEI0BaTh MOCTPOEHHBIE MOJEIN C UCIOJIb30BAaHUEM
anmapara ajreopsl.

DyHKIUN U TPadUKH

OnepupoBaTh NOHATUSAMHU: TNepUoauYecKass (YHKIUS, MPOMEKYTKM MOHOTOHHOCTH (YHKIIUH,
TOYKH B3KCTpeMyMa (yHKUMH, HauOonblllee M HaWMEHblIee 3HaueHus (YHKIUU Ha TPOMEXKYTKE;
MCIOJIb30BATh UX VIS UCCIeIoBaHUS QYHKINH, 3aJaHHON IpaduKoOM.

OnepupoBaTh MOHATUSIMU: T'paUKK MMOKa3aTEIbHOU, JIOTapUPMUIECKOH U TPUTOHOMETPUUECKUX
GbyHKIUH; n300paxaTh X Ha KOOPAMHATHOM IUIOCKOCTH M MCHOJIb30BaTh JJIsl PEIICHUS YpaBHEHHH U
HEPaBEHCTB.

N3o0pakaTh HA KOOPAWHATHOM TUIOCKOCTH TpadMKU JTUHEWHBIX YPAaBHCHUHM M MCIIOJIL30BAaTh MX
JUISl PEIIEHUS] CUCTEMBI JIMHEWHBIX YPABHEHUI.

Wcnonb3oBath rpaduky (QyHKUMHA A7 HCCIENOBAaHUS MPOLIECCOB M 3aBHCUMOCTEM U3 JIPYTUX
y4eOHBIX AUCLHUILINH.

Hauvana maTteMaTH4ecKoro aHajams3a

OnepupoBaTh MNOHATUSAMU: HeMpepbiBHAas (GYHKIUSA; NPOU3BOAHAS (YHKIUHU; HCIOIb30BaTh
reoMeTpUUecKUl U GU3NUYECKUN CMBICI POU3BOAHOM JUIs pelIeHUs 3a/1a4.

Haxomuth mnpou3BoAHbIE dlIEMEHTapHbIX (YHKUWN, BBIUKCIATH IMPOU3BOJAHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHIH.

Hcnonb30BaTh MpOU3BOAHYIO ISl MCCieNOBaHUS (DYHKIMHM Ha MOHOTOHHOCTb M IKCTPEMYMBI,
MIPUMEHSTH PE3yNbTaThl UCCIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonps30Barh MPOU3BOAHYIO ISl HAXOXKIACHUS HAWIYUYIIEro pPELIEHUs B NPUKIAJHBIX, B TOM
YHUCJIE COUUATIbHO-DKOHOMHYECKHX, 3a4a4ax.

OnepupoBaTh MOHATHAMH: [E€PBOOOpa3HAass W HMHTErpal; IMOHUMAaTh T'EOMETPUYECKUH U
(bu3nyecKuil CMBICT HHTETpaIa.

Haxomute mnepBooOpa3Hbie 3JeMEHTApHBIX (YHKIUN; BBIUUCIATH HUHTErpal Mo Qopmyie
Hrrotona—Jleitbuuna.

Pemate mnpukiagHble 3a7add, B TOM 4YHCJIE COLMAIbHO-3KOHOMHUYECKOTO0 M (U3UYECKOro

XapakTepa, CpeACTBAMU MATEMATHYCCKOT'O aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne

KoaundyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI Konrpoiabubie | IlpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 MHoOkecTBa pallUOHAJIBHBIX U JE€HCTBUTEIbHBIX 17 1 bubmmoreka [{OK
yucen. ParmonanbHbIe ypaBHEHUS! U1 HEPABEHCTBA https://m.edso00.ru/1568aba3
9 Oyukuuu u rpagpuku. CTeneHs ¢ 1eabM 12 bubnuorexa [JOK
IIOKa3aTeseM https://m.edso00.ru/1568aba3
3 ApudmeTrueckuil KOpeHb N—Ol CTETEeHH. 18 1 bubnuoreka [JOK
HppanmonanbHble ypaBHEHUS U HEPABEHCTBA https://m.eds00.ru/1568aba3
4 @opMyIIBl TPUTOHOMETPHH. 38 1 bubnuoreka [JOK
Tpuronomerpudyeckue ypaBHEHUS https://m.edso00.ru/1568aba3
5 [TocnenoBaTeabHOCTH U IPOTPECCUH 5 Bu6mmorexa [IOK
https://m.edso0.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3AITUs 12 1 bubnuoreka [IOK
3HAHUU https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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11 KJIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
HanmenoBanue pa3iesioB 4 TeM NPOrpaMMbl Kontpoiabnbie | IlpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
CreneHsp ¢ palluOHAILHBIM [TOKA3aTEIEM.
1 [TokazarenbHast pyHkuus. [lokazarenbHble 12 1 bubnuorexa LIOK
YHIIUL https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
5 Jlorapudmuueckas pyukuus. Jlorapupmudeckue 12 bubnuotexa [JOK
YpPaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpruyeckue GyHKIUH U UX TpadUKH. 9 1 bubnuoreka [JOK
TpuroHomeTpuyeckrie HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
. bubnuorexa [JOK
4 IT I 24 1
POUSBOZHAA. LIPHMEHCHIE HPOHIBOAHOM https://m.edsoo.ru/f11c4afd
5 WuTerpan u ero npuMeHeHus 9 Bu6mmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
. bu6moreka [IOK
0 Cucremst ypaHenil 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble 1 11e1b1e yncia 6 bubmorexa HOK
P t https://m.edsoo.ru/f11c4afd
8 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 5 bu6mmoreka [JOK
3HaHUHI https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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