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INJIAHUPYEMBIE PE3VJIBTATbI OCBOEHUS ITPOI'PAMMBI YYUEBHOI'O
NPEIMETA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A. Ba3zoBblii
ypoBenb» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydebHOro mpeamera «MaremaTruka» TOMKHO OOECHEUMBATH JOCTIKEHHE Ha
YpOBHE cpemHero ooOmero oOpa3oBaHUS CIEAYIONIUX JIMYHOCTHBIX, METANpEeIMETHBIX |
IPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3yJabTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MaTeMaTHKa»
XapaKTEepPU3YIOTCS

I'paxxnanckoe BOCIIUTAaHUE:

c(OpPMUPOBAHHOCTBIO TPAKIAHCKOM TMO3MLIMKM OO0ydYaromerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOr0 OO0IlecTBa, MPEACTaBIEHUEM O MAaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAJIBHBIMA HHCTUTYTaMHU B
COOTBETCTBHUHM C UX PYHKIHUSIMH U HA3HAYCHHEM.

IlaTproTruecKoe BOCIIUTAHKE:

c(OpPMHUPOBAHHOCTHIO POCCUICKON IpaKAAHCKOW MACHTUYHOCTH, YBaXKEHUS K MPOLUIOMY
U HACTOSIIEMY POCCHUHMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KCHHUSIM
POCCHICKMX MAaTEMAaTUKOB M POCCUHCKOM MaTEMATHYECKOW IIKOJbI, K HCIOJIb30BAHUIO 3TUX
JOCTHKEHHUM B IPYIMX HayKax, TEXHOJOTHAX, Cepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUA:

OCO3HAHMEM JTYXOBHBIX IICHHOCTEH pOCCHHCKOTO0 Hapoaa; CPOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JOCTHXKEHUM HAYKH U JEATENBHOCTBIO YYEHOIO; OCO3HAHHWEM JIMYHOIO BKJIAaJa B IOCTPOEHUE
YCTOMYUBOTO OYAYIIETO.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOILUIEHWEM K  MHUPY, BKJIIOYas ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, pacCyX ICHUW; BOCIPUUMYHMBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3n4yHbIX BUIOB UCKYCCTBA.

®U3NYECKOE BOCTIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHMsSI TPUMEHATh MAaTeMaTUYECKHUE 3HAaHUS B HMHTEpecax
3I0pOBOTO U 0e30macHOro odpa3a *KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO
(3nopoBoe muTaHHE, COATTAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryispHas (usmueckas
aKTUBHOCTD); (DM3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIOPTUBHO-030POBUTEIHHON
JEATEIILHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IEHHOCTU TPYAOIIOOMS; WHTEPECOM K Pa3InYHBIM
chepam mpodeccrnoHATLHON AESITENFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIei nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KM3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHMIO U
caMo0O0pa30BaHHI0 Ha MPOTSHDKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIEHUHU NPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAaIIPaBIE€HHOCTH.



OKOJIOTUYECKOE BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJOTHUECKOW KYyJIbTYPhI, MOHUMAHHEM BIMSHUS COLUAIBHO-
SKOHOMHUYECKHMX IIPOLIECCOB HA COCTOSIHME NPUPOJHONW M COLMAIBHOW Cpeabl, OCO3HAHUEM
r00aibHOTO  XapakTepa  3KOJIOIMYECKMX NpoOjeM; OpHeHTalued Ha  IpUMEHEHHE
MaTeMaTU4YeCKUX 3HAHWN Ui pelleHus 3a/7a4 B 00JIaCTH OKpYXarolllel cpeibl, MIIaHUPOBAHUS
IIOCTYIIKOB ¥ OLICHK! UX BO3MOKHBIX MOCIIEACTBUAN JUIsl OKPYKAKOLIEN CPEJIBI.

IlenHocTH HAy4YHOTO NMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOLIECTBEHHOM MPAKTUKH, TOHUMAaHUEM MaTeMaTHUeCKON HayKu Kak chepsl
YEJIOBEYECKOU JESATEIBHOCTH, ITAIlOB €€ Pa3BUTUSA M 3HAYMMOCTH JJIS Pa3BUTUS LIMBUIM3ALUMY;
OBJIAJICHUEM SI3BIKOM MAaTEMATHKH M MATEMaTHYECKOW KYJIbTYpOM KaK CpPEICTBOM IIO3HAHMS
MHpPa; TOTOBHOCTBIO OCYILECTBIATh IPOCKTHYH0 M HCCIEIOBATEIBCKYI) JIEATEIbHOCTD
WHJVBHUYaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

MerTanpeaMeTHbIE pe3yIbTaThl OCBOSHHS MPOTrPaMMBbI y4eOHOTO mpeaMeTa «MatemMaTukay
XapaKTepU3YIOTCS  OBJIAJICHUEM  YHHBEPCAIBHBIMU  HO3HAGAMETbHLIMU  OCUCMBUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHbIMU — PecYIAMUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmule oeticmsus, obecneyusaiom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYECCo8 00yUarowmuxcs (0ceoeHue mMemooos NOZHAHUSL OKPYIHCAOWe20 MUpa;
npUMeHeHUe T0SUHeCKUX, UCCIe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuetl).

bazoBble mornyeckue AeMCTBUS:

® BBUIBISITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSATHUH, OTHOIICHUH MEXIy MOHATUSAMH; (HOPMYITHUPOBATH OINPEICICHUS MOHITHH;
yCTaHABJIMBAThH CYIICCTBEHHBIH MPU3HAK KITaCCU(PUKAIIMKM, OCHOBAHUS I 0000IICHHUS
Y CpaBHECHHS, KPUTEPUHU TIPOBOAMMOTO aHAIIN3A;

e BOCIPUHHMATH, (DOPMYJIHUPOBATh U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTCIbHBIC U
OTpHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

®  BBIIBIIATH MATEMATHUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpEYHs B (haKTax,
JIAaHHBIX, HAOJIONEHUSX W YTBEPXKACHUSAX; MpeajaraTb KPUTCPUHM JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

e JIeNIaTh BBIBOJBI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U MHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIOYCHUI 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITEIILHO JJOKAa3aTeIhCTBA MATEMATUICCKUX YTBEPKIACHUH (TIPSMBbIC
U OT TMPOTUBHOIO), BHICTPAHBATh APryMEHTAIMIO, TPUBOIUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U BBIBOIBI;

e BpIOMpPATH CIOCOO pelIeHus y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peleHusi, BEIOUpaTh HauOoJee MOIXOMANIHNNA C YIETOM CaMOCTOSITEIIbHO BBIICICHHBIX
KPUTEPHEB).

basoBbie uccie0BaTeIbCKUE ICHCTBHS:

® KCIOJB30BaTh  BONPOCHI ~ KAaK  HCCIICAOBATCIILCKUH  HMHCTPYMEHT  TIO3HAHUS,;
bopMynHpOBaTH BOMPOCHI, (PUKCUPYIOIINE MPOTHBOPEUYHE, MPOOIEMY, YCTaHABIUBATh



HCKOMOE€ U JaHHOe, (OPMHPOBATh THUIOTE3y, APTYMEHTHPOBATh CBOKO TO3HUIIHIO,
MHEHUE;

MIPOBOJIUTH CAMOCTOSITEJIBHO ~CIUTAHUPOBAHHBINH JKCIIEPUMEHT, HCCIECIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYeCKOTo OOBeKTa, sBIEHUS, Npolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMHU, SBJICHUSIMU, TIPOIECCAMU;
CaMOCTOSITENILHO ~ (JOPMYIUPOBAaTH OOOOIIEHUS W BBIBOABI IO  pe3ylbTaTaM
MPOBEAEHHOTO HAONIOACHUS, UCCIEIOBAHNUS, OIIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3yabTaTOB, BEIBOJIOB U 00OOIIICHHIA;

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEIITOTOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

PaGora ¢ undopmanuei:

BBIABIIATH AeUIUTHI MHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX AJII OTBETa HA BONPOC U
JUIsl pelIeHUs 3a1a4H;

BbIOMpaTh HHGOpPMAIMIO U3 MCTOYHUKOB pa3jIM4YHBIX THUIOB, AaHAJIM3HPOBATH,
CHUCTEMAaTH3UPOBAaTh U HWHTEPIPETUPOBATH MH(GOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
IPEJCTABIICHMNS;

CTPYKTYpUpOBaTh HH(OpMAIUIO, TMPENCTaBiATh €€ B pa3Iu4yHbIX  (opmax,
WUTIOCTPUPOBATH rpauuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMALIMM IO CaMOCTOSITETIBHO COPMYTUPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvHble KOMMYHUKAmMUGHbIE Oelicmeus, 06ecneuusarnm coopmuposaHHocns
COYUANLHBIX HABLIKOG 00YUAIOUUXCHL.
OO0wieHue:

BOCTIPHHUMATh U (POPMYIIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M IEISIMHU
oOLIEeHUs; ACHO, TOYHO, I'PaMOTHO BBIpPaXaTb CBOK TOYKY 3pEHHs B YCTHBIX U
MUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHH 110 XOAY PELIeHUs 3a/1a4l, KOMMEHTHPOBATh
ITOJIy4E€HHBIA PE3YJIbTaT;

B X07Ie 00CYXI€HHs 3a7aBaTh BOMPOCHI IO CYLIECTBY 00CYKIaeMOi TeMBbI, TPOOIJIEMBI,
pemaeMoi  3aja4yd, BBICKa3bIBaTh HJEH, HAICJICHHBIE Ha TIOUCK PELICHHUS;
COINOCTaBIATh CBOM CYXACHUSA C CYXICHMAMH JAPYrMX YYacCTHUKOB JIMAJIOra,
oOHapy>KUBaTh pa3IMuMe U CXOJCTBO MO3UIHIA; B KOPPEKTHOH Gopme GpopMyITupoBaTh
Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NPECTABIATh PE3yAbTAThl PEIICHHS 3a/1a4ui, SKCIIEPUMEHTA, UCCIIEJOBAHNUS, IPOCKTA;
CaMOCTOATEJIBHO BbIOMpaTh (hOpMAT BBICTYIJIEHHA C Yy4€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayTUTOpUH.

CoTpyaIHUYECTBO:

NOHUMAaTh M HCIOJB30BATh NMPEUMYILECTBA KOMAaHIHONM M WHJIMBUIYaIbHON pabOTHI
Opyd pemIeHUH Y4YeOHBIX 3a/Jay; MPUHUMATh Ieb COBMECTHOW JIEATEIbHOCTH,
IUIAHUPOBAaTh OPraHU3ALMI0 COBMECTHOH paboThl, pacHpeaesisaTb BHIbl padorT,
JIOTOBApUBAThCsA, OOCYXKJATh IPOLECC M pe3yabTaT paboThl; 0000IIaTe MHEHHS
HECKOJIBKHX JTIOJICH;

y4acTBOBAaTh B IPYNIOBBIX opMax paboTsl (00cyxaeHus, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» W WHBIC); BBINOIHATH CBOIO YacThb PaOOTHI M KOOPIAMHHUPOBATH CBOM
JeHCTBUSA C IPYTMMU YWIEHAMU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B OO
IPOAYKT IO KPUTEPUAM, CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aMMOACHCTBUS.



3) Vuusepcanvrvie pezynsamuensie Oeticmeuis, 0becnevugarom hopmuposanue CMolCi06bIX
YCMAHOBOK U JCUSHEHHBIX HABbIKOE TUYHOCTU.

Camoopranusanus:

COCTABJIATh IIJIaH, AJTOPUTM pELIEHHs 3a7ayd, BbIOMpPATh CHOCOO pelIeHus ¢ y4€ToM
UMEIOIINXCS. PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEHICHUH C Y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTpOJIb:

e BIAJETh HAaBbIKAMHM I103HABAaTEIbHOW pedieKcuH Kak OCO3HAHUS COBEpIIAEMBIX
JNEHCTBUH M  MBICIUTENBHBIX IPOLECCOB, WX pPE3ylIbTaTOB; BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTpPOJS IpoLecca M pe3yipTaTa pPELIECHUS MaTeMaTH4eCKON
3a/1a4u;

® [peABUAETHh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEIICHUH 3a/1aud, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEIH;

® OILICHUBaTb COOTBETCTBHE pE3yJIbTaTa LEIM U YCIOBUSAM, OOBACHATH INPUYUHBI
JIOCTHDKEHUS] WJIM HEJOCTHKEHUS Pe3ylIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATHI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hayanga MaTeMaTHYECKOrO aHAJIM3a» Ha ypPOBHE
cpenHero oouiero o0pa3oBaHus JOKHO 00ECIeUMBaTh JOCTIKEHUE CIIEIYIOMIUX MPEIMETHBIX
00pa30oBaTeNIbHbIX PE3YyIbTATOB:

10 KJIACC

Yucaa 1 BLIYMCIEHUS

OnepupoBaTh MOHSATUAMH: PAlMOHATBHOE U JEHCTBUTEIHLHOE YUCIO, OOBIKHOBEHHas U
JeCATUYHAS TPOOb, TIPOIICHTHI.

Bemonaate apudmernyeckue omepanud ¢ palHOHATBHBIMU W JEHCTBUTEIHLHBIMU
YHUCIIaMU.

BrImotHSITE  TpUOIMKEHHBIE BBIYMCICHUS, WCIONB3Ys MpaBUiia OKPYIJICHUS, IejaTh
MPUKUIKY U OLEHKY pE3yJIbTaTa BIYMCICHU.

OnepupoBaTh MOHSATUSMH: CTEIIEHb C IIEJBIM IMOKa3aTejeM; CTaHaapTHas (opma 3amucu
JNENUCTBUTENFHOTO YHCTIa, KOPEHb HATYpaJbHOM CTENEHU; HMCIOJb30BaTh MOAXOASIIYI0 (hopMy
3aIACH ICEVCTBUTEIIbHBIX YUCEN JJISl PEIICHUS TPAKTUUECKUX 3a7a4 U NPEACTABICHUS TaHHBIX.

OnepupoBarh MOHATHUSMH: CHUHYC, KOCHHYC M TaHIM€HC MPOU3BOJIBHOTO  YIJa;
WCIIOJIb30BAaTh 3aMUCh MTPOU3BOJIBHOIO yIila Yepe3 00paTHbIE TPUTOHOMETPUIECKHE (DYHKITUH.

YpaBHeHNs] M HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; 11€JI0€, PallMOHAIBHOE,
HPPALUOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BeimonHsITE mpeoOpa3oBaHUST  TPUTOHOMETPHUYECKHMX  BBIPAXEHHHM W pemiaTh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BoinonssaTe npeobpa3oBaHus LENbIX, PAIMOHAIBHBIX U HUPPALMOHAIBHBIX BBIPAXKEHUN U
peliaTh OCHOBHBIE TUIIBI LIEJBIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHU 1 HEPABEHCTB.



IIpuMeHATh ypaBHEHHs M HEPABEHCTBA JJIS PELICHUS MAaTEMATHYECKUX 3a/lad M 3a1ad U3
pa3IuyHbIX 001acTel HAYKH U PeabHOM KU3HHU.

MonenupoBaTh peajbHblE CUTyallud Ha S3bIK€ aireOpbl, COCTaBIATh BBIPAKECHMUS,
YPAaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3aJadyd, HCCIEN0BaTh IIOCTPOCHHBIE MOJIEIH C
HCIOJIb30BAHUEM allapara anreopsl.

DyHKIUH U TPaQUKH

OnepupoBaTh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHUs (PYHKIMH, 00JIaCTh ONpPEACIICHUS
Y MHO>KECTBO 3Ha4eHUH PyHKIUH, TpaduK (YHKIIMU, B3AUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTh MOHATHSAMH: UYETHOCTb M HEYETHOCTh (QYHKIUHM, HYIH (QYHKIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaguku pyHKIMHA U pelieHns ypaBHEHUH.

Ctpouth ¥ 4uTaTh Tpadukyd TUHEHHON (YHKIMH, KBAaIpaTUIHOW (PYHKITMH, CTETIEHHOMN
(YHKINY C LENbIM [TOKa3aTeleM.

Ucnonp3oBath rpaduku QyHKIUI UIs1 MCCIEAOBAaHUS MPOIECCOB U 3aBUCUMOCTEH MpH
pelleHNH 3a/ad U3 JPYruxX y4yeOHbIX NPEIMETOB U pealbHOW KHM3HM; BbIpaxaTb (hopMylaamu
3aBUCUMOCTHU MEXy BEJIMUNHAMMU.

Hayana maTeMaTH4eCKOro aHam3a

OnepupoBaTh HOHATUSAMH: IOCIEI0BATEIbHOCTh, apuU(METHUECKass M I'eOMeTpHUYecKas
IIPOrPECCHH.

OnepupoBaTh NOHATHAMHU: OECKOHEYHO yOBIBAIOLIAsi TEOMETPHUECKas IPOrpecCHsi, CymMma
0ECKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOrpECCHH.

3aaBath MOCJIEA0BATEILHOCTH PA3INYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEN M MPOTPECCUM I PEILNECHUS PEaJIbHBIX
3a/1a4 NPUKJIAJHOTO XapakTepa.

MHo:kecTBa H JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONEpallMi HaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s ONUCAHUsS peabHbIX IIPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX y4EOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUIMU: OIIPENEIEHUE, TEOPEMA, CIIEACTBHE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia v BbIYMCICHHUA

OnepupoBarh MOHATHAMM: HATYpPaJIbHOE, LEJIO€ YHUCIO; HCIOIb30BaTh MPU3HAKU
ACIIMMOCTH LCJIBIX YUCCII, Pa3JIOKCHUC YHCJIa HAa IPOCTBIC MHOKHUTCIIN JJIA pCIICHUA 3a1a4.

OnepupoBath MOHITHEM: CTENIEHb C PALlMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBath MOHATHIMHU: JJOTapU(PM UKCIa, JECATUUHBIE U HATYpallbHbIE JTOTapU(MBIL.

YpaBHeHNS H HEPABEHCTBA

[IpumeHATh CBOWMCTBAa CTEMEHW JUIsi TpPeoOpa3oBaHMsI BBIPAKECHHM, OIEPUPOBATH
MOHATUSAMM: TIOKA3aTeIbHOE YPaBHEHHWE M  HEPABEHCTBO; pellaTh OCHOBHBIE  THIIBI
II0Ka3aTCJIbHBIX ypaBHeHI/Ifl N HCPAaBCHCTB.

BemonHaTe mpeoOpa3oBaHMsS BBIPAKEHUH, COJEp)KALIUMX JIOTapu(Mbl; ONEpUpOBATH
MOHATHSIMH:  JlorapuMHUUECKOoe ypaBHEHHE M HEPABEHCTBO;, pEIIaTh OCHOBHBIC THIIBI
JOrapupMHUECKUX YPAaBHEHUH U HEPABEHCTB.

HaxoauTe pemenys npocTelnX TPUrOHOMETPUYECKUX HEPABEHCTB.



OnepupoBaTh NOHATHSMU: CUCTEMA JIMHEWHBIX YPABHEHHM U €€ PEIICHUE; UCIO0JIb30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH JJIsl pELIEHMSI IPAKTUUECKUX 3a/1a4.

Haxonute pemennst MpoCTENINX CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPABHEHUN U
HEpABEHCTB.

MogenupoBaTh peajibHble CHTyalldM Ha S3bIKE ajreOpbl, COCTABIATH BBIPAXKECHHUS,
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBHIO 33Ja4M, UCCIIEI0BATh IOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHUEM aIrmapara ajireopsl.

DOyHKUUM U rpadpuKu

OnepupoBaTh MOHATHSMH: TIepuoaudeckass (QYHKIUS, MPOMEXKYTKH MOHOTOHHOCTHU
(GYHKIMH, TOYKU dKCTpeMyMma (YHKIIMH, HauOoIblliee M HaUMEHbllee 3HaUeHUs (QYHKIUM Ha
MIPOMEKYTKE; UCIOIB30BATh MX /ISl HCCIEOBaHUS (DYHKIIMH, 3aJaHHOH rpa(uKoM.

OnepupoBaTh  MOHATUAMH:  TpadWKW  TIOKA3aTENbHOW,  JIOTapU(PMUYECKOH |
TPUTOHOMETPUYECKHX (PYHKIIHIT; n300paXkaTh X Ha KOOPIMHATHOM IIOCKOCTH U HUCIOJIB30BATh
JUISl pEIIeHUs] ypaBHEHUI U HEPaBEHCTB.

N300paxaTh Ha KOOpAWHATHOW IUIOCKOCTH TpaduKU JUHEHHBIX YpaBHEHHH U
HCII0JIb30BaTh UX Ul PEIIEHUS CUCTEMBI JINHENHBIX YPAaBHEHUH.

Ucnonp3oBathk rpaduku QyHKIUI UIsT UCCIEIOBaHMS TPOILIECCOB M 3aBHCHUMOCTEH W3
JIPYTUX y4eOHBIX JUCIUILINH.

Havasa MmaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh  MOHATUSMH:  HENpepbiBHas  (QYHKIMS; NpOU3BOAHAs  (DyHKIUU;
UCIOJIb30BATh T€OMETPUUYECKUH U (PU3NUECKUI CMBICT POU3BOJHOM JIJIsl peIlieHUs 3a/1ay.

Haxoauth mpou3BOJHBIE 3JE€MEHTApHBIX (YHKIMH, BBIYUCIATH HPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIMIA.

Hcnonb30BaTh NPOM3BOJHYIO JJIsi  HUCCIEAOBAaHUS (PYHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTATHI UCCIECAOBAHUS K IIOCTPOCHUIO TPa(HKOB.

Hcnonb3oBaTh NPOU3BOAHYIO JJII HAXOXKICHUS HAWIYYILEro PEIICHHs B NPHUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMHUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMU: MepBOOOpa3Has W HHTETpall; MOHUMAaThb I€OMETPUYECKUHA U
(bu3nueckuil CMBICT HHTETpaa.

HaxonuTe mepBooOpa3Hble 3JIEeMEHTApHBIX (DYHKIIHIA; BBIYUCISATH MHTErpal Mo Gopmyre
Herorona—JleiOHuma.

Pemate nmpukiagHble 3a/1a4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U (pU3HyecKoro
Xapakrepa, CpeICTBAMH MATEMaTUYECKOT0 aHAJIN3A.

COJAEPKXAHUE OBYYEHUA:
10 KJIACC

Yucia v BLIYUCICHUSA

Panmonaneubie uncna. OOBIKHOBEHHBIE U JCCATHYHBIC APOOH, MPOICHTHI, OECKOHEUHBIE
nepuoguueckue Apodu. ApudmMernuyeckue Omepaludd C  palMOHAIbHBIMU  YHCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BblpaxkeHUH. [lpumenenue napoOel W MPOLEHTOB IS pELICHHS
MIPUKJIAHBIX 3a/1a4 U3 Pa3JINYHBIX OTPACIIECH 3HAHUW U PEAbHOM KU3HHU.



JleiicTButensHble uncia. PannoHalbHble W HppallMOHAIbHBIE YHCIA. ApUpMETHUECKHE
olepaluu ¢ ACUCTBUTEIbHBIMU yuciaamMu. [IpubnnxEHHbIE BHIYMCICHUS, TIPABUIIa OKPYTJICHHUS,
IIPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHHM.

Crenenp ¢ nenbiM nokazatesneM. CranaapTHas Gopma 3amucu eHCTBUTENBHOTO YHUCIA.
Hcnonb3oBanue mnoaxoidimed ¢GopMbl  3amMCH  JACHCTBUTEIBHBIX YHMCEN Uil PELIeHHS
MIPAaKTHUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOU cTenenu. JleiicTBus ¢ apudmeTnyeckuMu
KOPHSIMH HAaTypaJbHOW CTEIIEHH.

CuHyC, KOCUHYC M TaHT€HC YUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxzaecTBa U ToKAeCTBEHHbIE TPeoOpa3OBaHUsI.

[IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHHH. OCHOBHBIC TPUTOHOMETPHUECKUE
(hopMyIbI.

VYpaBHeHue, KOpeHb YypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. MeToj
HUHTEPBAJIOB.

Pemenue nensix 1 JpoOHO-pallMOHANBHBIX YPAaBHEHUIN 1 HEPABEHCTB.

Pemrenne nppanimoHanbHBIX YpaBHEHUN U HEPABEHCTB.

PeweHne TpUroHOMETPUYECKUX YPABHEHUMN.

[IpumeHeHne ypaBHEHMI M HEPABEHCTB K PELICHHUIO MATEMaTHYECKUX 3aJad W 3a1a4d U3
pa3IMyHbIX 00JIacTel HAYKH U peabHOM KU3HHU.

DYHKIUH U TPaQUKH

OyHK1ws, crocoObl 3ananus Gyakuun. ['paduk ¢yHkiuu. Bzaumuo o6paTHbie QyHKITHH.

OO6nacTtpb ornpeeneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE () YHKIIUH.

Crenennas QyHKUUS ¢ HATypaJbHBIM M LEJNbIM Moka3areieMm. EE cBoiictBa u rpaduk.
CaoiicTBa u rpaduk KOpHS N-0if CTENEHN.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEIAEICHUE TPUTOHOMETpUUYECKUX (DyHKIUH
YHUCJIOBOI'O apryMEHTA.

Hayana maTteMaTH4eCcKOro aHajam3a

IlocnemoBaTenbHOCTH, CIIOCOOLI  3aJaHus  IOCJIeqOBaTeIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

ApudpmeTrnueckass W TEOMETpHUYECKass MOporpeccud. beckoHeyHO  yObIBaromias
reomeTpuueckas nporpeccus. CyMMa OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCHH.
®opmyna CI0XKHBIX IPOLEHTOB. Vcrosib30BaHME MPOTPECCUM JIS PELICHUs pPEAJIbHBIX 3aaad
MIPUKJIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoecTBO, onepanuu HaJ MHokecTBamu. [luarpammel Oinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOXXECTBEHHOI'O amnmnapara JJisi OIMCAaHUs pPEalbHbIX MPOLECCOB WM SIBICHUW, NPH
peLIeHNH 3a7a4 U3 IPYTUX Y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.

11 KUIACC

Yucia 1 BBIYUCICHUS
Hatypanbublie u niensie yncna. [Ipu3Haku 4enMMOCTH LENbIX YUCEN.



CreneHs ¢ paMoOHaIBHBIM ITOKa3aTeaeM. CBONCTBA CTEIICHH.

Jlorapudm uyucna. /lecaTuyHbIe U HATYpaJIbHBIE JIOTAPH(PMBI.

YpaBHeHHUsI H HEPABEHCTBA

[IpeoOpa3oBaHue BeIpaKEHUH, COAEPIKALIUX JIOTapU(MBI.

IIpeoOpa3oBaHue BBIpAKEHUN, COACPIKALIMX CTENECHH C PAllMOHAIBHBIM MTOKA3aTEIEeM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHeHHsI U HEPABEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHUU. PerieHue NpukiIagHbIX 3a/ad C MOMOIIBIO CHUCTEMBI
JMHEWHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PAllMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0 MAaTEMaTHYECKHX 3a1ad U
3a]a4 U3 pa3UYHBIX 00JacTel HAYKH U PEeaTbHOM JKU3HU.

DyHKIUH U TPAaQUKH

Oynkuus.  Ilepuonuueckue  GyHkuuu. I[IpomMexyTkM  MOHOTOHHOCTH  (YHKIHMH.
Maxkcumymbl 1 MUHUMYMBI (yHKIuH. HauOosnbinee m HauMeHblllee 3HaueHUE (DYHKIMHU Ha
MIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIUH, UX CBOMCTBA U rpadUKH.

IokazarenbHas u norapudmuyeckas QyHKIMU, X CBOHCTBA U TPaPUKH.

Hcnonp3oBanue rpadukoB PyHKIUH A1 pEIICHUs] YPABHEHUHN W IMHEWHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH A7 HCCIEAOBAHUS NPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB U PEAIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaIu3a

HenpepbiBable pyHKIIMN. MeTOa HHTEPBAJIOB /JIS pEIICHUs] HEPaBEHCTB.

[pousBomHas Gynkiuu. ['eomerpruecknii 1 GU3NIECKHA CMBICIT TPOU3BOTHOM.

[IpousBoaHble 3neMeHTAapHbIX (QYHKIMHA. DOPMYIIbI HaXO0XIEHUS MPOU3BOJHON CYMMBI,
MIPOU3BECHUS U YACTHOTO (DYHKITHIA.

[IpumeHeHre MPOU3BOIHOM K UCCIEA0BAHUIO (PYHKIIMIA HA MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxoxnenne HauOobIIero 1 HAMMEHBIIETO 3HaYeHHs (DYHKLIMU Ha OTPE3KE.

[IpumeHeHne NPOM3BOMHOM MUl HAXOXKACHUS HAWIIydlIero peIIeHUs B IPUKIIATHBIX
3ajaydax, JAJIs OIpeesIeHUs] CKOPOCTH Ipoliecca, 3alaHHOro (GopMyIoi UK rpaukoMm.

IlepBooOpasnas. Tabnuia nepBooOpasHbIX.

WuTterpan, ero reoMmerpuyeckwii W (QU3MUECKU CMBICI. Bpluncienne wWHTErpama mo
dhopmyne Hetorona—JleliOnuna.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KonuyecrBo yacoB DJIeKTPOHHbIE
Ne HanmeHnoBanue pa3iesoB U TeM (uudgposbie)
n/n NMPOrpamMMmbl Bcero Konrponennie | Ipaktiieckue o0pa3oBaTe/bHbIC
padoThI padoTbI pecypesi

MHokecTBa pallHOHAJIBHBIX U

JIEWCTBUTEIIbHBIX Uncel. PalinoHanbHbie 14 1

YpaBHEHMS U HEPaBEHCTBA

Oynknuu 1 rpadguku. CTeneHsb ¢ mesIbIM 6

NoKa3aresiem

ApupmeTrnueckuii KOpeHb N—0ii CTEeTIeHU. 18 1

HppanmoHanbHble ypaBHEHUSI U HEPABEHCTBA

Dopmyibl

TPUTOHOMETpUU. T pUrOHOMETpUUYECKHE 22 1

ypaBHEHUS

[TocnenoBaTeabHOCTH M IPOTPECCHH 5

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3ATIHS 3 1

3HaHU’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0

10



TEMATHYECKOE INTAHUPOBAHME 11 KJIACC

KosmnuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMpOrpamMmbl Bcero Konrporbtibie | Ipaxtireckie o0pa3oBaTejbHbIe
padoThbI padoTsI pecypeni
CreneHb ¢ parioHAIBHBIM TIOKA3aTeJIeM.
1 [TokazatenpHas ¢pynkuus. [lokazarensHbie 12 1
ypaBHEHUs U HEPABEHCTBA
Jlorapudmuveckas Gyskims.
2 Jlorapudmudeckue ypaBHEHUS U 12 1
HEpaBEHCTBA
Tpuronomerprudeckne GyHKIUU U UX
3 rpa¢uku. TpuroHomeTpuueckue 9 1
HEpaBEHCTBA
4 [Ipoussoanas. [IpumeHneHne npou3BOAHON 24 1
5 WuTerpan u ero npuMeHEHHS 9
6 Cucremsl ypaBHEeHUN 12 1
7 HatypanbHbie u 11e51b1e Yrciia 6
3 [ToBTOpeHme, 06001IeHNE, CHCTEeMAaTH3AIINS 18 5
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




