AHHOTaus K padoueil nporpamme
noajareope

Kuaace: 10
YpoBeHb H3yYeHHUs] YIeOHOT0 MaTepuaia: yriryOJICHHBIH

YMK, yueOHUK:

IIporpamma cocraBieHa Ha ocHOBe DeiepabHOI0 TOCYAapCTBEHHOT0 00pa30BaTeIbHOTO CTaH1apTa
OCHOBHOT0 0011ero oopazoBanust (2012 roga), [IpumepHoil nmporpaMMbl BOCIIUTaHUS, YYEOHUK:
MaremaTrka. Anredpa 1 Hauana MaTeMaTHueckoro aHanusza, 10 kimace/ Mepsnsak A.l'., HomupoBckuit
J.A., TTonskoB B.M.; nox penakiueit [lomonsckoro B.E., Axumnonepuoe o6miectBo «M3parenbeTBo
«IIpocBemenne»

KoanuecTBo yacos ajst usyuenusi: 136 yaca

OcHoBHBbIE pa3jiebl (TeMbl) COJEePKAHUA:

Ne KoanuecTBO 4acoB
HaumeHoBaHue pa3ie/ioB

n/ KonTpoJbHble IIpakTH4eckue
U TeM MPOrpaMmbl Bcero

I padoThI padoThI
MHoxecTBO
JNEHCTBUTENbHBIX YHCET.
MHOro4JIeHblI.

1 24 1

PannonansHble ypaBHEHHS
1 HepaBeHcTBa. CucreMsl
JIMHENHBIX YPAaBHEHUN

OYyHKINUU U TPAPUKH.
2 CrenenHast GyHKIHS C 12 1
[EJIBIM TIOKa3aTelleM

ApudpmeTnueckuii KOpeHb
N-oil CTENEHH.
HppanunonanbHbie
YpaBHEHUS

[Noxa3zatenpHast QyHKIHS.
[Toka3aTenbHble ypaBHEHUS

Jlorapudmuueckast
HKIINUA.
5 ymxn 18 ]
Jlorapudmmueckue
ypaBHEHHUSI
T HNT'OHOMETPUUCCKHUC
6 p p 22 1

BBIPAXKCHUA U YPABHCHUA

IlociemoBaTeIbHOCTH U
IPOTPECCUH

8 HenpepoiBHBIE QyHKINH. 20 1




[IpounsBoHas

[ToBTOpeHnue, 060061IeHNE,
cHUCTeEMaTH3alMs 3HAHUI

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136

10




IUIAHWPYEMBIE PE3VYJIbTATBI OCBOEHUS YHEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIIUTAHMS

Cc(OPMHPOBAHHOCTh TPAXKIAHCKOH TO3MLIMU OOYyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCHICKOro 00IIecTBa, MPEACTABICHUE O MAaTEMAaTUIECKIX OCHOBAX
(YHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOLENyp TPaKAaHCKOTO oOIecTBa
(BBIOOPBI, OIPOCHI M JPYTO€), YMEHHE B3aMMOICHCTBOBATH C COIMAJIbHBIMU MHCTUTYTAMU B
COOTBETCTBUHM € UX (QYHKIMAMHU M Ha3HAUCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

C(OPMHPOBAHHOCTh  POCCUHCKOM  TIpa)IaHCKOW WAECHTUYHOCTH, YBAXEHUS K
IPOLUUIOMY M HACTOALIEMY pPOCCHUICKOM MaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K
JNOCTHIKCHMSIM  POCCUMCKMX MATEMaTHKOB U POCCUHCKOM MAaTeMaTU4EeCKOW  IIKOJIBI,
UCTIOJIb30BAHUE 3TUX JOCTHKEHHN B APYTHX HayKaxX, TEXHOJOTHX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHME [JYXOBHBIX LIEHHOCTEH pPOCCHHCKOr0 Hapoja, CPOPMHUPOBAHHOCTH
HPABCTBEHHOI'O  CO3HAHMsI, JTHUYECKOIO IOBEJAEHUS, CBS3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUI HAYKH U IE€ATEIbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIaJa B
MOCTPOCHHUE YCTOWYMBOTO OYAyILEro;

4) 3cTeTUYEeCKOr0 BOCIIUTAHMSI:

ICTETMUYECKOE OTHOLIEHME K MHpPY, BKJIHOYas ACTETUKY MAaT€MaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIICHUH, pacCcyXICHHH, BOCIPUUMYUBOCTH K
MaTEMaTUYECKUM aclleKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA;

5) pusuveckoro BoCnUTAHMSA:

c(OPMHPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTHYeCKHWEe 3HAHHMSI B HHTepecax
3I0POBOTO U Oe30macHoro odpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO
(3mopoBoe nUTaHue, cOATAHCUPOBAHHBINA PEKUM 3aHATUH M OTIBIXA, PETyJsipHas pu3nvecKas
aKTUBHOCTb), (pU3MUECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUAX CHOPTUBHO-03/I0POBUTEIILHON
TSI TEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TpPYAY, OCO3HAaHHE LEHHOCTH TPYAOIIOOWs, MHTEpEC K Pa3IHYHBIM
chepam mpodecCHOHANBLHOW  ACSATENLHOCTH, CBSI3aHHBIM C  MaTeMaTUKod ©  eé
NPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynayuiei mnpodeccuun u
peanu3oBBIBaTh COOCTBEHHBIC JKU3HCHHBIE IUIAHBI, TOTOBHOCTh U  CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa30oBaHMI0O M C€amMOOOpa30BaHUIO Ha TMPOTSHKEHWH BCEH JKU3HH,
TOTOBHOCTh K AaKTMBHOMY YYacTHI0 B DEIIEHUM NPAKTHUUECKHUX 33a7ad MaTeMaTHYECKON
HaIPaBJIEHHOCTH;

7) 3K0JI0rMYeCKOr0 BOCTIUTAHMSI:

Cc(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYPHI, NMOHWMAHHE BIMSHUS COILUAIBHO-
SKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MNPUPOJHOW M COLUAIBbHOM Cpelbl, OCO3HAHUE
r100aNbHOTO  XapakTepa SKOJIOTMYECKHX MpoOJieM, OpHUeHTaluus Ha [pUMEHEHHE
MaTeMaTUYECKUX 3HAaHMHW JUIsl peleHus 3agad B O0JacTH  OKpY’KAloLed  cpensl,
IUTAHUPOBAHME MTOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IIOCJIEACTBUN I OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOH MNpPaKTHKH, MOHUMAaHHE MaTEeMaTHYECKOM HayKH Kak
cdepbl YEIOBEUECKOW NEATENBbHOCTH, 3TaloB €€ pa3BUTUS M 3HAYUMOCTU JISi Pa3BUTHUSA
LIMBUJIN3ALMH, OBJIAJIEHUE A3BIKOM MaTEMAaTHUKM W MAaTEMaTU4YEeCKOW KyJbTypol Kak
CPEICTBOM IO3HAHUS MMpPA, FOTOBHOCTb OCYIIECTBIIATh NMPOEKTHYIO U HMCCIEA0BATEIBCKYIO



NEeATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.
METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBepPCAJIbHbIE YUeOHbIE AeilicTBUSA

ba3oBble Jlornyeckue NeHCTBHA:

BBISIBJIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKK MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATUHM, OTHOIIEHWH MEXIy TMOHATUAMH, (OPMYIHPOBATH OINpPENEICHUSI TOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpHU3HAK KiIacCU(UKALMU, OCHOBAHHS Ul 00OOLICHHS U
CpaBHEHHMsI, KPUTEPUU IPOBOIUMOI0 aHAJIH3a;

BOCIIPUHUMATh, (POPMYyIUpPOBaTh U MPEOOPa30BBIBATH CYXICHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHbIC, €TUHIUYHBIC, YACTHBIE U 00ILKE, YCIOBHEIC,

BBISIBJIAITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHs B (haKTax,
JTAHHBIX, HAONIONCHUAX M YTBEPXKICHHUSX, TMpeajaraTh KPUTEPUU JJs  BBISABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JieNaTh BBIBOABI C HMCIIOJB30BAaHMEM 3aKOHOB JIOTHKH, AETYKTUBHBIX M MHIYKTHBHBIX
YMO3AKIIIOUEHHUH, YMO3aKJIFOUECHH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MaTEMATUYECKUX YTBEPKICHUN (TIpsSIMBbIe
U OT MPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI,

BbIOMpATh CrMOCO0 pemieHus: y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pemieHus, BBIOMpaTh HamOoee MOAXOMANIMA C Yy4ETOM CaMOCTOSTENIBHO BBIIEIEHHBIX
KpUTEPUEB).

Bba3oBble uccienoBare/bCKue NeHCTBHA:

UCTOJNB30BaTh  BONPOCHl  KAaK  HCCIIEJOBATEIIbCKUNA  MHCTPYMEHT  IO3HAHMA,
dbopMynHUpoBaTh BOMPOCHL, (UKCHUPYIOIIME NPOTHBOpPEYHE, NPOOIeMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIHI0, MHEHHE;

NPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA IKCHEPUMEHT, HCCIEIOBaHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SIBJICHUS, MPOIecca, BBISIBICHUIO
3aBUCUMOCTEHN MEXly 00BEKTaMH, SBICHUSMH, IPOIIECCAMU;

CaMOCTOSITENIbHO  ()OpMYJIMpPOBaTh OOOOIIEHUS Y  BBIBOABI IO  pe3yjbTaTaMm
NPOBEAEHHOTO HAOJIONEHUS, HWCCIICAOBAaHUs, OICHUBATh JOCTOBEPHOCTh IOJyUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHUI];

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUTATh MPEIIOI0KECHUS
0 €ro pa3BUTUH B HOBBIX YCIOBHSX.

Padora ¢ undopmanmueii:

BBISIBJIATH AePUIUTHI HHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsI OTBETa HAa BONPOC U
ISl pELIeHUs 3a/1a4H;

BbIOMpaTh HMH(OpPMAIMIO M3 HWCTOYHUKOB PpA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMaTH3HpOBAaTh W HWHTEPIPETHPOBATh HWHGPOPMALMIO pa3IUYHBIX BHIOB M  (opm
MIPECTaBICHHS;

CTPYKTYpUpOBaTh HMH(OpMaIMio, TMpeacTaBlsATh €€ B paslIMYHbIX (opmax,
WTIOCTPUPOBATH I'pauuecKH;

OLIEHUBATh HAAEKHOCTh MH(MOPMAIMM IO CaMOCTOSTEIbHO CHOPMYINPOBAHHBIM
KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBeEpPcaIbHbIE YueOHbIE 1elCTBUS

Oomenne:

BOCHpI/IHI/IMaTb nu (I)OpMy.HI/IpOBaTI: Cy)KI[CHI/ISI B COOTBCTCTBUU C yCJIOBI/ISIMI/I n eisiMnu
OGH.[QHI/IH, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/ISI B yCTHBIX N IIMCBbMCHHBIX
TCKCTaX, AaBaThb IIOACHCHHUA IIO XOI[y peI_HCHI/ISI 3aJa4u, KOMMGHTHpOBaTB HOJIy‘-IGHHI:Iﬁ
pe3yJibTar;



B X0JIe 00CYX/IEHUS 3a7[aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbI, POOIIEMBI,
peraeMoi 3a7auu, BBICKA3bIBaTh UJCH, HAIlCJICHHBIC Ha MIOMCK PEIICHHUs, COMTOCTABISATh CBOU
CYXJIEHHUS C CYXICHUSIMH JPYIMX YYaCTHHUKOB JHajora, OOHapyXHBaTh pa3iIndyue Hu
CXOJICTBO MO3MIIMH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

NPEJCTABIATh PE3yJIbTAThl PEIICHUS 3a/1a4H, SKCIEPUMEHTA, UCCIeI0BaHUA, IPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3aJad Mpe3eHTAluH U
0CcOOEHHOCTEH ay TUTOPUH.

PeryasiTuBHbIe yHHBepcalbHble Y4eOHbIe AeiicTBUSA

Camoopranusanus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHHs 3a/Ja4H, BHIOMPATh CIIOCOO pelIeHus ¢ yuyéToMm
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATBbHBIH HHTEJIEKT:

BJaJIeTh HABbIKAMM IIO3HABATENBHOM pEe(PIEKCUM KaK OCO3HAHUS COBEpILIAEMBIX
JNCUCTBUH W MBICIUTENBHBIX MPOIECCOB, WX pPE3yJlbTaTOB, BIAACTh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIS IIpoIiecca M pe3ybTaTa PelIeHNs: MaTeMaTHUECKON 3a/1auu;

NPEIBUAETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPH PEIICHUH 33Ja4Hl, BHOCHTD
KOPPEKTHBBI B JESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaJICHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCJIOBUSM, OOBSACHATH NPUYUHBI
JTOCTIDKEHHSI WIM HEIOCTHIKEHHUS PE3yJbTAaTOB JAEATENbHOCTH, HAXOAMTh OUIMOKY, JaBaThb
OLIEHKY MTPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYaJIbHON pabOTHI
IIPU pelIeHUH y4eOHbIX 3a/1a4, IPUHUMAThH L1eJb COBMECTHOW NEATENbHOCTH, TIAHUPOBATDH
OpTaHU3aIMI0 COBMECTHOM pabOThI, paclpeesiTh BUABI padoT, 10roBapuBaThCs, 00CYKIaTh
MIPOLIECC ¥ PE3YNIbTAT PabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBAaTh B IPYMIOBBIX (opMax paboThl (00cyxaeHns, 0OMEeH MHEHUH, «MO3TOBbIE
IITYPMBI» U HHBIE), BBHIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM ICHUCTBUS C
APYTUMH 4YJI€HAMHU KOMaHJbl, OI[CHMBATh KAayeCTBO CBOET0 BKJIaJa B OOLIMI HPOIYKT MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 10 kjacce oOyyaromuicsi MOJXYYHUT CIEAYIONIME MPEIMETHBIC
pe3yJbTATHI IO OTEIBHBIM TeMaM padoueil mporpaMmbl yueOHOTo Kypcea «Airedpa 1 Havaga
MaTEeMaTHYECKOTO aHAIN3a»:

Yucsia 1 BBIYMCJICHUS

CBOOOJHO  ONEpPUPOBATh  MOHATHAMHU:  pAlMOHATBHOE  YHCIO, OECKOHEYHas
nepuoauyeckas ApoOb, MPOLEHTH, UPPALMOHATBHOE YUCIIO, MHOXKECTBA PAllMOHAIBHBIX U
JeUCTBUTENBHBIX YHCEI, MOLYJIb IEHCTBUTEIBHOTO YUCIIA;

NPUMEHATh JAPOOM M TPOLEHTHI JUISl PELICHUs MPHUKIAAHBIX 3a/a4 M3 Pa3IU4HbIX
OTpaciel 3HaHUW U PeaIbHOW KU3HH;

NPUMEHATHh NPUOIIKEHHBIC BBIYUCICHHS, MTPaBUIa OKPYTJICHUS, IPUKUAKY U OICHKY
pe3yJbTaTa BRIYHCICHU;

CBOOOJHO OINEPHPOBATH MOHATHEM: CTEMEHb C IIENBIM IOKa3aTeJeM, HCIOJIb30BaTh
MOIXOAAIIYI0 (popMy 3amMcu ACHCTBUTEIBHBIX YUCET JJIs PElICHUs MPAKTUUYECKUX 3a/1ad U
NPEJCTaBICHNS JAHHBIX;

CBOOOTHO OIIEPUPOBATH MOHATHEM: apu(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENCHH;

CBOOOTHO ONIEPUPOBATH MOHATHEM: CTETIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CBOOOJTHO ONEpHPOBATH MOHATHAMM: JOTapU(pM YHUCIA, IECATUYHBIE M HATypaJbHbIC



norapuMbl;

CBOOOJHO OINEPHUPOBATH MOHATHIMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC YHCIOBOTO
apryMeHTa;

ONEpPUPOBATh TOHATUSAMHU: APKCHUHYC, AapPKKOCHHYC M apKTAHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUSA U HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBaTh TMOHATHSAMU: TOXICCTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCWIIbHBIC YPaBHEHHUS U YPABHEHUS-CIICICTBUS, PABHOCHIIbHbIC HEPABEHCTBA;

NPUMEHATHh Pa3MUYHBIE METOJbI PEHICHUS PAlMOHAIBHBIX M APOOHO-PALMOHATBHBIX
YpaBHEHMM, MPUMEHSATH METO/I MHTEPBAJIOB JIJIsl pEILICHHS] HEPABEHCTB;

CBOOOHO ONEpUPOBATH MOHATHUAMH: MHOTOWIEH OT OHON MEpEeMEHHON, MHOTOUJIEH C
HeNbIMA KO3 PHUIMEHTaMH, KOPHH MHOTOWIEHA, MPHUMEHATH JIeJIeHHE MHOTOWIeHa Ha
MHOT'OYJIEH ¢ OCTaTKOM, TeopeMy be3y u reopemy Buera juis penienus 3agay;

CBOOOJHO OIEPUPOBATH MOHATHUAMHU: CHCTEMa JIMHEHHBIX YypaBHEHMH, MaTpHIa,
OTIpENICNIUTENIb MATPUIBl 2 X 2 M €ro TeOMETPHYECKUIl CMBICI, MCIOIb30BaTh CBOMCTBA
ompenenutess 2 X 2 A BBIYUCICHHS €ro 3HAYCHHUS, NPUMEHSTH ONPEACIUTENH IS
peILIeHHs CUCTEMbI JIMHEHHBIX ypaBHEHUH, MOAETHPOBATh PEaJbHBIC CUTYallUU C ITOMOIIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUH, UCCIIEOBATh MOCTPOSHHBIE MOJIEIH C IMOMOIIBIO MAaTPUI] U
OTIpeIeNIUTENICH, UHTEPIIPETUPOBATH MOMYyYEHHBIH pe3yIbTar;

HCII0JIb30BaTh CBOMCTBA IEHCTBUI C KOPHAMU /7S IPe0Opa30BaHus BbIPAKECHMUI;

BBIMOJIHATE TPEOOPa30BaHUsl UYHUCIIOBBIX BBIPAKECHUH, COAEPXKAIIMX CTENEHH C
palnMoHaIbHBIM MOKa3aTeNeM;

UCTOJb30BaTh CBOMCTBAa JOrapupmMoB Uil TpeoOpa3oBaHUS JIOTapH(PMHUUECKHX
BBIPAKCHU;

CBOOOJHO  OIEPUPOBATH  MOHATHUAMHU: HPpPALMOHANbHbIC, IIOKa3aTelbHbIE U
norapu(MHUUECKUE YpaBHEHHs, HAXOJUTh HUX PpEIICHUS C TOMOUIbI0 PaBHOCHIBHBIX
NEPEX00B WM OCYLIECTBIISS POBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TpPUIOHOMETpUYEecKHe (opMynbl uis  MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJHO OIEPUPOBATH MOHITHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, NPHUMEHSTh
HE00X0AuMBbIe (POPMYJIBI TSl pEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHUH;

MOJICIUPOBATh pEAIbHBIE CUTYAIlMH Ha S3bIKE alreOpbl, COCTABIATH BBIPAKCHHS,
ypaBHEHMs, HEpPaBEHCTBAa IO YCJOBUIO 3aJlayd, HCCIIEAOBAaTh IOCTPOEHHBIC MOJIETH C
MCTOJIb30BAHUEM alllapaTa ajareOpsl.

DOyHKIUH U rpaguKH:

CBOOOJHO ONEPHPOBATH MOHATUAMH: (PYHKIUS, CIIOCOOBI 3a1aHus (PYHKLIUHU, B3AUMHO
oOpaTtHble (PYHKIMH, KOMIO3UIMA (YHKUUH, TpaduK (QYHKIMH, BBHIIOIHITH 3JIE€MEHTapHBIC
npeoOpa3oBaHus rpaguKoB HyHKIIHIA;

CBOOOJHO ONEpPHPOBATH MOHATHAMM: 00JACTh ONpPENEeIeHUs U MHOXKECTBO 3HAYCHUH
¢byHKIMH, HYIU QYHKINH, TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OINEPUPOBATH MOHATUSAMHU: YETHBIC U HEUETHBIC (PYHKUUH, NEPUOTUIECKUE
(GYHKIMH, TPOMEXYTKM MOHOTOHHOCTH (DYHKIMHM, MaKCUMyMbl U MHUHMMYMBI (DYHKIHH,
HauOoJIbIIIee M HaUMEHbIIIee 3HaYeHHE (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OINEpPHUPOBATH MOHATHAMM: CTETEHHAs (YHKLMS C HATYpaJbHBIM U LIEJIBIM
nokasaresuem, TpaguK CTENeHHOW (QYHKIMU C HATYPaJbHBIM U IIENBIM TOKa3aTesneM, rpaduk
KOpHS N-O CTETIEHHU KaK (PYHKIIUU OOpAaTHOM CTENEHM C HaTypaJIbHBIM MTOKa3aTeseM;

ONEpPUPOBATH MOHATUSAMU: JHMHEWHHAas, KBaJpaTHyHas U JpoOHO-THHEHHas (YHKIHH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIC0OBAHUE U TIOCTPOCHUE UX TPa(HKOB;

CBOOOHO ONIEPUPOBATH MOHATHIMMU: TTOKa3aTeIbHas U IorapudmMudeckas QyHKIMH, UX
CBOWCTBA U TpaMKu, UCIOIB30BATh UX T'PaPUKH JUIS PEIICHHs YPaBHEHHIA;

CBOOOJHO ONIEpUPOBATh MOHATHAMHU: TPUTOHOMETPHUECKAsT OKPY>KHOCTb, ONpPE/IeICHNE
TPUTOHOMETPHUYECKUX (PYHKIIMNA YHUCIOBOTO apTryMEHTa;



MCTOJIb30BaTh rpaduku GYHKUUH U UCCIeIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH mpH
pelIeHNH 3334 U3 JAPYTHX Y4eOHBIX MPEAMETOB U pealbHON JKU3HU, BRIpaKaTh (hopMyIamMu
3aBHUCHUMOCTH MEKIYy BETUUMHAMU;

Havyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OMEPUPOBATDH MOHATUAMU: apu(PMETHUECKasi U TEOMETPHUECKasi mporpeccus,
O0eckoHeuHO YOBIBarolIasi reOMEeTpUYecKasi MPOrPeccHsi, JUHEHHBI W 3KCIIOHEHLIUAIbHBINA
pocT, hopMyIia CIOKHBIX MIPOLIEHTOB, UMETh MPEJICTABICHHE O KOHCTAHTE;

HCIOJIb30BaTh IPOIPECCUU JIJIS PELIEHMSI pEalIbHBIX 3a/1a4 PUKIIAJHOIO XapaKTepa;

CBOOOJHO ONEpUPOBATh MOHATHSAMM: TIOCJIEOBATEIBHOCTh, CHOCOOBI  3a/JaHUS
MIOCJIEI0BATEILHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE I10CIIEOBATEIbHOCTH, MOHUMATh
OCHOBBI 3apO’KJICHUS MATEMaTHUECKOT0 aHAIN3a KaK aHaJln3a 0ECKOHEYHO MaJIbIX;

CBOOOHO OTIEPUPOBATH MOHATHIMHU: HEMPEPbIBHBIC (PYHKIMHU, TOUYKU pa3pbiBa rpaduka
(byHKIMH, aCHMOTOTHI Tpaduka QyHKIUY,

CBOOOJTHO OIEpUPOBATH MOHATHEM: (DYHKIHMS, HEIPEpPhIBHAS HA OTpe3Ke, NMPHUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peIICHHS 3a1a4;

CBOOOJHO OINEpPHpPOBATh MOHATHUSAMH: TIE€pBasi M BTOpas NPOHM3BOJIHBIC (YHKIINH,
KacaTenpHas K rpaduky QyHKINY;

BBIUHCIIATh IPOU3BOAHBIE CYMMBI, IPOM3BEACHMS, YAaCTHOIO M KOMIIO3MIMM JBYX
(byHKIMH, 3HATh TPOU3BOIHBIC JIEMEHTAPHBIX (PYHKLINI;

UCTOJIb30BAaTh T€OMETPUYECKHM M (PU3MUECKUH CMBICT NMPOU3BOAHON IS pEUIeHUS
3ajad.

MHnoskecTBa H JIOTHKA:

CBOOO/THO ONIEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEPALUU HaJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT Uil OIHCAaHUS  pEeaJIbHBIX
MIPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTHX YUEOHBIX TPEIMETOB;

CBOOOJHO ONEpUPOBATh MOHATHAMHU: ONpEACICHHE, TEOpeMa, ypaBHEHHE-CIIEICTBHUE,
CBOWMCTBO MAaT€MaTHUECKOro OOBEKTa, JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPAaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenust B11 kiacce oOydaromMiiCs TMONYYUT CIEAYIONIUE MPEIMETHBIC
pe3yJbTATHI IO OTIEIBHBIM TeMaM padoueil mporpaMmbl yueOHOTo Kypcea «Airedpa 1 Havaga
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yucna ¥ BbIYMCTICHHUSA:

CBOOOJHO ONEpUPOBATh MOHATHSAMM: HATypaJbHOE M IIEJI0€ YHUCIIO, MHOXXECTBa
HaTypaJbHBIX U LIEJBIX YUCEJ, UCIOIb30BaTh MPU3HAKU AeauMocTu nenslx uucen, HO u
HOK HatypanbHbIX uncen Ui pelieHns 3a1a4, IPUMEHTh anroput™ EBknuaa;

CBOOOJHO OIEPUPOBATH MOHITHEM OCTAaTKa MO MOIYJIO, 3allUCBHIBATh HATypaJbHbIC
qKClla B Pa3JINYHBIX MO3ULIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOHO ONEPUPOBATH MOHATUAMHU: KOMIUIEKCHOE YUCIIO U MHOXKECTBO KOMIUIEKCHBIX
qHCceN, MPEICTaBIIATh KOMIUICKCHBIE 4YHCla B anreOpanyeckodl M TPUTOHOMETPHUYECKON
¢dopme, BBHINOIHATH apUPMETUUYECKHE ONEpaluyd C HUMH U U300pa)kaThb HAa KOOPIMHATHOU
IIJIOCKOCTH.

YpaBHeHUSA U HEPABEHCTBA:

CBOOOJHO  OIEPUPOBATH  MOHATHUAMHU: HPPALMOHANbHbIE, IIOKa3aTelbHbIE U
norapu(pMHUUECKUE HEPAaBEHCTBA, HAXOIAUTh MX PELICHUS C TOMOIIbI0 PaBHOCHIBHBIX
NEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPHUMEHSTH
HE00X01uMBbIe (POPMYJIBI IJIsl pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO OIEPUPOBATh TMOHATHUSMHU: CHCTEMAa U COBOKYIHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTH PELIECHHSI CUCTEMBI U
COBOKYITHOCTEH pallMOHAIBHBIX, MPPALUOHANBHBIX, MOKAa3aTEeJIbHBIX M JIOTapH(PMHUUECKHX
YPAaBHEHUUN U HEPABEHCTB;



pemaTh panroHAIbHBIE, HPPAlMOHAJBHBIC, IIOKa3aTelIbHbIE, JOoTapu@MuUyeckue Hu
TPUTOHOMETPUUYECKUE YPAaBHEHHS U HEPABEHCTBA, COACPIKAIIIE MOYITH U TApaMETPBL;

NPUMEHATH Ipaduueckue METOMAbl U PELICHUs ypaBHEHMH M HEPAaBEHCTB, a TaKXKe
3ajJau C MapaMeTpamu;

MOJICIUPOBATh pEANbHBIE CUTYAIlMH Ha S3bIKE alreOpbl, COCTABIATH BBIPAKCHHS,
ypaBHEHHMS, HEPAaBEHCTBA W UX CHUCTEMBI M0 YCJIOBHUIO 33Ja4yH, UCCIEIOBAaTh MOCTPOCHHBIC
MOJIENIN C UCTIOJIB30BAHKEM armapara anreOpbl, HHTEPIPETHPOBATH MOTYUYCHHBINH PE3ybTarT.

DOyHKIUH U rpaguKH:

CTPOUTH TPaPUKH KOMIO3UINHU (PYHKIUH C TOMOIIBIO AJIEMEHTAPHOTO UCCIIEIOBAaHUS U
CBOWCTB KOMITO3UIIMU ABYX (DYHKITHIA;

CTPOUTH Te€OMETpUYECKHe OoOpa3bl ypaBHEHHH M HEPaBEHCTB Ha KOOPAMHATHOMN
TUIOCKOCTH;

CBOOOHO ONIEPUPOBATH MOHATHAMU: TPAPUKH TPUTOHOMETPHUECKUX (QYHKIIHA;

OPUMEHATH (PYHKIUH [T MOJCIMPOBAHUS U UCCIICIOBAHHS PEATIbHBIX MTPOIIECCOB.

Hayana MmaTeMaTH4eCKOro aHaIn3a:

WCTOJIb30BAaTh MPOM3BOJIHYIO JUISI MCCIENOBAaHUS (YHKIMH HAa MOHOTOHHOCTh H
HKCTPEMYMBI;

HaXOJUTh HanOoJblIee U HAMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPHIBHOW Ha OTPE3KE;

MCTIOJIb30BATh MPOU3BOIAHYIO JJIsl HAXO0XKJICHHSI HAWTYUIIero PEUICHUs B MPUKIATHBIX,
B TOM YHCJIE COI[MAIbHO-OKOHOMUYECKHX, 3a/1a4ax, JJIsl ONpeesICHHIs] CKOPOCTH U YCKOPEHHUS
npoiiecca, 3alaHHoro (opMyJIoi WU rpadukom;

CBOOOJHO OMNEpUPOBATh MOHATHAMU: IEpBOOOpa3Hast, ONpEeAETEHHBIM HHTErpal,
HaXOJUTh NEPBOOOPA3HBIE 3JEMEHTAPHBIX (YHKIMHA U BBIYUCIATH MHTETpal mo Qopmyie
Hrrotona-Jleiionuna;

HaXOJUTh IJIOUIA/IU THIOCKUX UTYp 1 00BEMBI TEJ ¢ TOMOILBIO HHTETPaa;

UMETh MPEICTABICHHE O MAaTEeMAaTHYECKOM MOICIUPOBAHUN Ha MPHMEPE COCTABICHHUS
muddepeHIInaTbHBIX YPaBHEHHI,
pelaTh NPUKJIAAHbIE 3a]1a41, B TOM YHUCIIE COLMATIbHO-?KOHOMUYECKOT0 M (pU3HUECcKOro

XapakTepa.



