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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yIbTaThl OCBOEHUS MPOrpaMMbl yUEOHOIO IIPEIMETa XapaKTEPU3YIOTCS:

I'paxxiaHCcKO€ BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO IPAXJAHCKOW MO3UIMM OOydaroulerocs Kak aKTHBHOIO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYEeCKUX OCHOBAX
(YHKIMOHMPOBAHUSL PA3MUYHBIX CTPYKTYp, SBICHHH, HOpPOIEIYp TIPakJaHCKOro oO0IIecTBa
(BBIOOpBI, ONMPOCHl U Mp.), YMEHHEM B3aUMOJEHCTBOBaTh C COLMAIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMU M HA3HAUEHUEM.

[TaTpnoTHYeCcKOE BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MIEHTUYHOCTH, YBAXKEHUS K IIPOLLIOMY
U HAaCTOALIEMY pPOCCHUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSAM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YeCKOW WIKOJIbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTHKEHUH B IPYTUX HAyKax, TEXHOJOTHUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH pOCCHICKOro Hapoaa; CcHpOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU M JIEATEIBbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYMBOTO OYIyIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOYasg OCTETHUKY  MaTeMaTH4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PacCyk JACHUW; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3jJudHbIX BUJIOB UCKYCCTBA.

Pu3n4eCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHKE, cOAaJTaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryJsipHas pumueckas
AKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JEATEIbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LEHHOCTU TPYIOJIIOOUS; MHTEPECOM K DPA3IUYHBIM
cdepam mpoecCHOHATBHON J1eATEbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei nmpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4eCKOMY OOpa3oBaHHUIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH IIPAKTUYECKUX 3aa4 MATEMaTU4E€CKOM HAIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KyJIbTYpbl, IMOHUMAHUEM BIUSHUS COLHUAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
r100abHOTO  XapakTepa OKOJOTMUECKHMX Mpo0JieM; OpUEHTAaluel Ha  NpPUMEHEHHUE
MaTeMaTHUECKUX 3HAHMUHU Ui PELICHUs 3a/ad B 00JIACTH OKPYKAIOLICH Cpeibl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN JJI OKPY KAIOIIEH CPEIbI.

[TeHHOCTH HAYYHOTO ITO3HAHU:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTEMaTHUKU M MAaTEMaTU4YECKOW KyJIbTYpOM KaK CpPEICTBOM ITO3HAHUSA
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINPEIJMETHBIE PE3YJIbTATDBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TpeameTa « MaTemMaTukay
XapaKTePU3yIOTCS  OBIQJCHUEM  YHHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OeliCEUAMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OeliCBUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYCCKHUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUAMH; (HOPMYIUPOBATH OMpEIENICHUs TMOHATHU;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAIN3A;

® BOCIPHHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE,

® BBIABIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpeajaraTb KPUTEPHUH 7S BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIIEHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKIACHHUM (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAWBATh APTYMEHTAIUIO, TPHBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO perieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJIee TOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

bazoBrle uccnenoBarenbckue JeCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JIlaHHOE, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4eCcKOro OOBeKTa, SBJICHHS, IpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CcaMOCTOATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI 1O  pe3ylbTaTam
POBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTaTh MPEAOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.



Pa6ota ¢ nuadopmanmeii:

BBIABIIATH Ae(DUIIUTHI UHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETa HA BOIPOC U
JUISl pELIEHNUs 3a1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3HPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIpEJICTaBICHHUS],

CTPYKTYpPUpPOBaTh HMH(OPMALMIO, MPEACTaBIATh €€ B pasinyHbIX (opMax,
WLTIOCTPUPOBATh IpadUuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OpPMALMK 10 CaMOCTOSTENbHO CHOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) VHhusepcanvhvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusaom c@hopmupoeanHoCms

COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
OO01wenue:

BOCIIPHHUMATH U (HOPMYJIHPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSIMU H IIEISIMH
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
IHCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO X0y PELICHHs 331a4i, KOMMEHTHPOBATh
HOJTy4YCHHbII Pe3yIbTaT;

B X0JIe 0OCYKJCHUS 3aaBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMO TeMBI, IPOOIEMBI,
periaeMoll  3aJa4yM, BBICKa3blBaTh WHJCH, HAICJICHHbIE HA MOUCK PELICHUS;
COIIOCTABJIAAITb CBOU CYXKACHUA C CYXIACHUAMU APYIruxX YYAaCTHHUKOB JAUajiora,
0o0HapyKMUBaTh PA3JIMUME U CXOJCTBO TMO3ULNI; B KOPPEKTHOH (hopme hopMyIrpoBaTh
pa3HOIIacusi, CBOH BO3PaKCHHUSL;

IPE/ICTAaBIATh PE3YJIbTAThl PEHICHUs 3aJaul, IKCIIEPUMEHTa, HCCIIETOBAHUS, MTPOCKTA;
CaMOCTOSATENIFHO BBIOMpAaTh (OPMAT BHICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAllUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIYATHHOU PaOOTHI
MpU  peleHnd Y4eOHBIX 3a7ad; MPUHUMATHh I1I€JIb COBMECTHOW JESATEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpolLecC W pe3ylbTaT paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMBI» W HWHBIE); BBHITIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU
JEHCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIIHIA
MPOIYKT MO0 KPUTEPUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmviClo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3zanus:

COCTaBJIATh IUIAH, alTOPUTM PELICHHUS 3a/JayH, BHIOMpATh CIOCOO pEIIeHHsS C y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH

BapHaHThI PELIeHUH ¢ y4€TOM HOBOM MH(DOpMALIUK.
CaMOKOHTpOIIB:

BJIQJICTh HABBIKAMHU TI03HABATENBHOW peQIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUM ¥ MBICTUTEIBHBIX TMPOIECCOB, WX PE3YJbTATOB; BIAAETh CIIOCOOAMH
CaMOIPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3ysibTaTa PEIICHHs MaTeMaTUYecKOu
3aa4y;



® IpeABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTb IIPH PELICHUM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBaTh COOTBETCTBHE pE3ylbTaTa LEIH W YCJIOBUSAM, OOBACHATH TNPHUYUHBI
JOCTIDKEHUSI WIIM HEIOCTHMIKECHHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOIHUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «Anredpa M Havajla MaTeMAaTUYECKOTO aHaIN3a» Ha YPOBHE
CpeaHero oomiero oopa3oBaHus JODKHO O0ECIIEUYNBATh JOCTHIKEHHE CICIYIOIUX MPEIMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BLIYUCICHUSA

OnepupoBaTh MOHATHSMM: PallMOHAIBHOE M JEHCTBUTEIBHOE YHMCIIO, OOBIKHOBEHHAsl U
JeCATUYHASL APOOB, IPOLIEHTEHI.

BeimonHATe apudmerndyeckue OINepalud ¢ PaNUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHCIIaMHU.

BoinonHATe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Yysl IpaBuila OKPYIJIEHMsS, [JeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh NOHATHAMM: CTENIEHb C LEJIbIM IOKa3aTesleM; cTaHAapTHas (Gopma 3amnucu
JeMCTBUTENIBHOTO YKCIa, KOPEHb HAaTYpaJbHOW CTENEHH; UCIOJIb30BaTh MOAXOJAIIYI0 (opMy
3anyucy JEHCTBUTENBHBIX YHCEN JUIsl pEIICHUs TPaKTUYECKUX 33]a4 U IPEJICTaBICHUS JaHHbBIX.

OnepupoBaTb MNOHATHUAMHU: CHHYC, KOCHHYC U TaHITE€HC [POU3BOJBHOIO  YIJIA;
UCIIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPpUUYECKHE (DYHKIIUH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXAECTBO, YPaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllMOHAIBHOE,
MppaLMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YpaBHEHUE;

BeimonuATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX — BBIDOKEHMM W pemiarh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonHATe npeoOpa3zoBaHusl LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
peliaTh OCHOBHBIE TUIIBI LIEbIX, PAIIMOHATIBHBIX U HPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpyMeHsTh ypaBHEHMsI U HEpaBEHCTBA ISl PEUICHHUS] MaTeMaTUYeCKUX 3a/1ay U 3a1a4 U3
pa3IMYHBIX 00J1aCTe HAYKH U peaIbHON KHU3HH.

MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YpaBHEHHS, HEPAaBEHCTBA IO YCJIOBUIO 3a/layd, HCCIIEN0BaTh IOCTPOCHHBbIE MOJIENH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUAMH: (YHKLUS, CIOCOOBI 3a1aHus (PYHKIIMH, 001aCTh ONpeaeIeHHUs
¥ MHOKECTBO 3Hau€HUHN QYHKINH, IpadUK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTh MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (YHKUUHU, HYIH (QYHKIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 peLIeHNs ypaBHEHUH.

Ctpouth W uyuTaTh Tpa@uKu JTUHEHHON (YHKIIMH, KBaJIpAaTUIHOW (PYHKIIUH, CTEIIEHHOMN
(YHKLIHU C LENbIM [T0Ka3aTeNeM.



Hcnonb3oBarh rpaduku QYyHKIMH JUIsI UCCICIOBAHMS IMPOIIECCOB M 3aBUCUMOCTEH TIpH
pelIeHnH 3aad U3 JAPYruxX y4eOHbIX MPEIMETOB M pealbHOW JKM3HM; BBIpaXaTh (opMyiIaMu
3aBUCHUMOCTH MCIKAY BCIIMYMHAMMU.

Hauyana maTeMaTHuyeckoro aHajimsa

OnepupoBaTh MOHSATHUSMHU: IOCIEI0BATEIBHOCTh, apudMeTHUecKass U TeoMeTpuyecKas
MIPOTPECCHM.

OnepupoBath NOHATUSAMU: OECKOHEYHO yOBIBAIOIIAs TEOMETPUUYECKAs MPOTPECCUSI, CyMMa
0OecKOHEYHO yOBbIBaAIOIIEH reOMETPUIYECKON MTPOrPeCcCU.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA IMOCIENOBATENLHOCTEH M MPOTPECCUU ISl PEIICHUS PeaIbHBIX
3a/1a4 MPUKJIIAHOTO XapaKTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOKECTBO, OII€paIlUi HaJl MHOKECTBAMH.

Hcmionb3oBarts TeOpeTI/IKO-MHO)KeCTBCHHblf/'I arrmapar ajs onmvcaHus pCajibHbIX ITPOLECCOB
U SIBJICHUM, IPU PEIIECHUY 3aa4 U3 JPYrUX YUYEOHbIX MTPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KJIIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LEJIOE YHUCIO; MCIONb30BaTh IIPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA IPOCTHIE MHOKUTEIN ISl pELICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, TECATUYHBIEC U HATypaJibHbIE JIOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW JJs NpeoOpa3oBaHUs BBIPAKEHUH; ONEPUPOBATH
MOHATUSMM: TIOKA3aTeJIbHOE YPABHEHWE W HEPABEHCTBO;, pEIIaTh OCHOBHBIC  THIIBI
MIOKAa3aTeNIbHBIX YPABHEHUI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mbl; ONEPUPOBATH
HNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPAaBEHCTBO; pELIaTh OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUH U HEPABEHCTB.

HaxonuTts penieHus NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHENHBIX YPAaBHEHUHN U €€ pPEIICHHE; UCII0JIb30BATh
CHUCTEMY JINHEWHBIX YPABHEHUM NI PEIICHUS] PAKTUYECKUX 3a7a4.

HaxonuTte pemenns NpocTeNmnX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI M0 YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MNOHATUSAMH: MEpUOANYECKas (QYHKIMSA, TMPOMEKYTKH MOHOTOHHOCTH
GYHKIUHM, TOYKU 3KCTpeMyMma (YHKIMH, HauOoJblllee U HauMeHbllee 3HaueHus (QyHKUMU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUISl UCCIIeI0BaHUs QYHKIUH, 3alaHHON rpauKOM.

OnepupoBaTb  MOHATHAMHU:  TpadUKd  [OKa3aTeIbHOM,  JorapudMuyeckoil  u
TPUTOHOMETPUUYECKUX (PYHKIUI; n300pakaTh X Ha KOOPIAUHATHOM IIOCKOCTH U UCIOJIB30BATh
JUISl PEILICHUs] yPAaBHEHUN U HEPABEHCTB.



N3o0pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JIMHCHHBIX ypaBHEHUU U
MCIIOJIb30BAaTh UX JUISl PEILICHUSI CUCTEMBI JINHENHBIX YpaBHEHUI.

Hcnonb3oBate Tpapuku (QyHKUMH A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JpyTUX y4eOHbIX AUCLUIUINH.

Havaja maTeMaTH4YeCKOro aHaJIM3a

OnepupoBaTh  NOHATHSMM:  HENpepblBHAs  (QyHKUMS;  MPOU3BOAHAS  (PyHKIUH,
UCTIOJIb30BaTh TE€OMETPUYECKHUI U (PU3UUECKUI CMBICI IIPOU3BOJHOM JUIsl pEILICHHS 3a/1a4.

HaxonuTh IpoOM3BOJAHBIE 3J1€MEHTAPHBIX (YHKLIMH, BBIYUCIATH I[POU3BOJIHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (PyHKIHIA.

Hcnonp30BaTh MNPOM3BOJAHYIO Ui HCCIeNOBaHMA (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTATHI UCCIEAOBAHMS K IOCTPOCHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAXOXKJIEHUS HAWIYYILEro PEIICHHs B IIPUKIAIHBIX, B
TOM YHCJIE COLIMATIBHO-DKOHOMMYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpPBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUUECKUH U
(du3nyecKuil CMBICT UHTErpaa.

Haxonuthk nepBooOpa3Hble 3JI€MEHTapHbIX (DYHKIMI; BBIYMCIATh MHTErpal 1o Gopmyse
Herorona—Jleliouuma.

Pemate mpukiagHble 3aa4M, B TOM YHCIIE COIMAIBHO-IKOHOMHUYECKOTO U (PU3HUECKOTO
Xapakrepa, CpeCTBAMH MATEMATUYECKOT0 aHAJIN3a.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia v BbIYUCICHUSA

Pammonaneubpie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, TPOIIEHTHI, OECKOHEUHBIE
nepuoanydeckue ApoOu. ApudmMeruyeckue Omnepalud C  PalMOHAIBHBIMM  YHCIIaMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. IlpumeHeHue apoOell M MPOLEHTOB I PELICHMS
MPUKJIAIHBIX 33]1a4 U3 Pa3Iu4HbIX OTPACIIEH 3HAHUN U PEAIbHOW KU3HH.

JleiicTBuTenpHble yncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApumeTnueckue
orepanuy ¢ AeUCTBUTEIbHBIMU yKciaMu. [TpuOnmkéHHbIE BHIYMCIEHUS, TIPaBUIa OKPYIJIEHUS,
MPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ nenbiM nokazateneMm. CrannaptHas (Gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanne mnonaxonsmed Qopmbl 3amucud  JEHCTBUTENBHBIX YHMCENT JJIs  pelieHus
MPAKTUYECKHX 3a7a4 U MPECTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypanbHOM creneHH. JleHCTBUS C  apuPMETHYECKUMU
KOPHSIMU HAaTypaJIbHOM CTENEHHU.

CuHyc, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHT'€HC
YHUCJIOBOTO APTYMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPE0OpPa30BaHHUS.

[IpeobpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
bopMyIIBI.

VYpaBHeHHE, KOpeHb YypaBHEeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemmenue uenbix u JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemienue nppanuoHaabHbIX YPaBHEHUN U HEPABEHCTB.
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Pelienne TpUroHOMETpUYECKUX YPaBHEHUH.

[IpuMmeHeHrEe ypaBHEHUM M HEPABEHCTB K PELIEHUI0 MATEMaTHYECKUX 337ad U 3ajad U3
pa3IMyYHbIX 00JacTel HayKH U peallbHOM JKU3HU.

DOyHKIUM U TPpadpuKu

OyHKus, crocoOsl 3ananus Gyuakiuu. ['paduk ynkiun. Bzaumuo odpatabie GyHKITHH.

Ob6nacTp ompeneneHuss 1 MHOKECTBO 3HaueHUH ¢yHkimu. Hymu ¢pynkuuu. [IpomexyTkn
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

Crenennas QyHKIMS ¢ HaTypaJbHBIM M LENbIM MoKa3zareneMm. EE cBoiicTBa u rpadux.
CgoiicTBa U rpaduK KOpHS N-0i CTETIICHHU.

TpuroHomerpuveckas OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUYECKUX  (YHKIMI
YKCIIOBOTO apryMeEHTa.

Hayana maTremMaTH4eckoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHHsl  IOCJeqoBaTeIbHOCTEH.  MOHOTOHHBIE
[0CJIEI0BATEIbHOCTH.

Apudpmernueckass U reoMerpuueckas —nporpeccud. beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma GeCKOHEYHO yOBIBAIOIICH M€OMETPHUECKON MPOTrPECCHU.
®opmyra CIOXKHBIX IPOLEHTOB. Mcrnosb30BaHuE MpOrpeccuu Uil pelIeHHs] pealbHBbIX 3aJad
IIPUKIIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoxecTBO, onepauuu Haja MHOxecTBaMu. Jluarpammbl Dinepa—Benna. I[Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisi OMUCaHUsl peajbHbIX MPOLECCOB WU SIBICHUMW, MpU
pELIeHNH 3a]1a4 U3 IPYTUX y4EOHbIX IIPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYMCICHUSA

Hatypanbnble u nensle uncna. [Ipu3Hakyu 1eNMMOCTH LIETIBIX YUCEN.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTENICHH.

Jlorapu¢dm yucna. JlecaTnyHble U HATypaJbHbIE JOrapu(MBbI.

YpaBHeHus U HepaBeHCTBA

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTapU(PMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAllMOHAIBHBIM [TOKa3aTesIeM.

[TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHbIE ypaBHEHUS! 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl TUMHENHBIX ypaBHEHMH. PelieHue NpukiIaaHbIX 3a1ad C MOMOIIBIO CHUCTEMBI
JIMHENHBIX YPABHEHUMN.

CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMaTHMYECKHUX 3ajad U
3a]a4 U3 Pa3UYHbIX 00JIacTel HAyKU U pealbHON JKU3HU.

DyHKIUHN U TPadUKH

Oyuknus. [lepuoguueckne  pynkuuu. IIpomMexxyTku  MOHOTOHHOCTH  (DYHKIIMH.
MakcumMyMbl 1 MUHUMYMbI (QyHKUuH. HambGonbliee m HauMeHblIee 3HaueHHE (DyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

[TokazaTenpHas u orapugmudeckas QyHKIIUH, ©X CBOWCTBA U TPAPHUKH.
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Hcnonb3oBanue rpadukoB PyHKITUHN I pEIICHUS] YPaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH I WCCIEAOBAHHS MPOIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U pPeallbHON KU3HH.

Havaja mareMaTH4YeCKOro aHaJIHM3a

HenpepsbiBable GpyHKIIMU. MeTOA HHTEPBAJIOB Il pEIIEHUS] HEPABEHCTB.

[TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICT TPOU3BOTHOM.

[Tpou3BosHbIe ArIeMEHTAPHBIX (QYHKIHMA. DOPMYIIBI HAXO0XKIAECHUS MPOU3BOAHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TprMeHeHHe TPOU3BOAHON K UCCIEN0BAaHUIO (P)YHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUS (DYHKIIMU Ha OTpE3Ke.

IIpuMeHeHrne NPOU3BOMHOM [UI HAxXOKJICHUsS HAWIYYIIero pPEIICHHWs B INPUKIAIHBIX
3ajjayax, s ONpeAesIeHUsl CKOPOCTH Ipoliecca, 3aJaHHOro popMyIIoi uiu rpaukoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuyeckuii M (QU3MUECKUil CMBICI. BplumcieHne wWHTErpajia 1o
dbopmyne Hetorona—JleliOnuna.

10 KJIACC
Ne n/nt [lepeueHb KOHTPOJIBHBIX PAOOT KonnyectBo
4acoB

1 CraproBas KOHTpOJIbHAs paboTa 1

2 Kontpoinbnas pabora no teme "MHOXKecTBa palliOHATBHBIX U 1
JeHCTBUTENBHBIX YKces. PalinoHanbHble ypaBHEHMs U HEpaBeHCTBA"

3 Konrponbnas pabora no reme "Apudmerrnueckuii KopeHb n—oif 1
creneHu. MppaioHaibHble ypaBHEHUSI M HEpaBEeHCTBA"

4 KonrtponsHas padora no reme "®@opMybl TPUTOHOMETPHH. 1
Tpuronomerpuyeckue ypaBHeHuUs"

5 Htorosast KOHTpoJIbHAs paboTa (MPOMEKYyTOUHAs aTTeCTaIus) 1

11 KJIIACC
Ne n/mn [lepeueHb KOHTPOIBHBIX PabOT Komnuectso
4acoB

1 KonTponbhas pabota nmo teme "CTeneHs ¢ paroHaTbHBIM 1
nokasaresneM. [lokazarenbHas ¢pyHkuus. [lokazarenbHble ypaBHEHUS U
HepaBeHcTBa"

1 KonrponsHas padora no reme "Jlorapudmuueckas GyHKIuUS. 1
Jlorapudmuueckre ypaBHeHuUs: U HepaBeHCTBA. Tpuronomerpudyeckue
byskun 1 ux rpapuku. Tpuronomerpuueckie HepaBeHCTBA"

1 KonTponbhas pabota no teme "Tpuronomerpuyeckue GyHKIUN U UX 1
rpa¢uku. Tpuronomerpuueckue HepaBeHCTBA"

1 Konrponsnas padora no reme "[IponsBoanas. [Ipumenenue 1
MPOU3BOJHOMN"

1 KoHnTtponbHast padora mo teme "MHTErpan u ero npuMeHEeHHS. 1
Cucrembl ypaBHEeHUI"

1 Hrorosast koHTpOIBHAs paboTa 1




TEMATHYECKOE INTAHUPOBAHHUE

10 kaace. Anreﬁpa H HAYAJIa MATCEMAaTHICCKOT0 aHaJIn3a.

Ne i/t Pazgen, Tema KonnuectBo
4acoB
1 MHoXecTBa pallMOHATIBHBIX U ICHCTBUTENBHBIX YUCEIL. 14
PanmonanbHble ypaBHEHHS U HEPABEHCTBA
2 Oynkuuu u rpapuku. CTeneHs ¢ 1ebIM NoKa3aTeneM 6
3 Apudmerndeckuii KOpeHb N—0# cTeneHu. MppannonanbHbIe 18
YpaBHEHMsI 1 HEpaBEHCTBA
4 ®opMyJibl TPUTOHOMETPHUH. T pUTrOHOMETpUYECKHE YPaBHEHUS 22
3) ITocnenoBaTeabHOCTH U IPOIPECCHH 5)
6 [ToBTOpenue, 0600IIeHNE, CUCTEMATHU3AIIMS 3HAHUM 3
Hroro 68
11 knace. Aiaredpa U Hayaja MATeMATHYECKOT0 aHAJIN3A.
Ne i/ Pa3gen, Tema KonuuectBo
4acoB
1 CreneHb ¢ palioHaJIbHBIM NOKa3aresneM. [lokaszarenbHas GyHKIUS. 12
[Toka3zarenbHbIE ypaBHEHHS U HEPAaBEHCTBA
2 Jlorapudmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHEHUs U 12
HEPaBEHCTBA
3 Tpuronomerpuueckue GyHKIMHU U UX TPAPUKH. 9
TpuronomeTpruveckne HepaBEHCTBA
4 ITponsBoanas. [Ipumenenne npon3BoaHON 24
5 WuTerpan n ero npuMeHeHus 9
6 Cucrembl ypaBHEHUI 12
7 HarypasibHble 1 1ebIe Yncia 6
8 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3aIlHsl 3HAHUN 18
Hroro 102
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