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AHHOTAaIHUs K padoueii nporpamMme
1o aJireope M HaYaJaM aHAJIu3a
s 10-11 kaaccoB
(mpopuIbLHBINA YPOBEHb)

[Tporpamma o anredpe u Hauanam ananu3a s 10 — 11 kimaccoB cocTaBiieHa HA OCHOBE
(benepanbHOro KOMIIOHEHTA TOCYIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa O0IEro 00pa3oBaHMs;
MIPUMEPHO MPOrpaMMbl CpeHero oo1iero o0pazoBaHus o MaTeMaTuke MUHHCTEPCTBa 0Opa30BaHuUs
P®, 2004; nporpammel: Anredpa 1 Hadana MaTeMaTudeckoro ananusa. 10 — 11 kimaccsl (pouIbHbIH
ypoBeHb) / aBT.- cocT. MI.W. 3ybapeBa, A.I'. MopakoBud. — 2-¢ u3., uctp. u xom. — M.: MHeMo3uHa,
2009.

[Tporpamma aetanu3upyeT U pacKpbIBaeT coaepkanue ¢peaeparbHOro KOMIOHEHTa
rocyapCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHAAPTA, ONPeIesieT OOIIyI0 CTPATerui0 OOyUeHHUs,
BOCIHUTAHUS U PA3BUTHUS YUAIIUXCS CPEACTBAMH YY€OHOTO MPEAMETa B COOTBETCTBUU C LIETSIMU
W3YyYEHHS] MATEMATHKH.

I'1aBHO# LeJBI0 IIKOJBLHOTO 00pa3oBaHUs SBISETCS pa3BUTHE peOEHKAa KaK KOMIIETEHTHOM
JUYHOCTU TYTEM BKIIOYCHHS €ro B Pa3UYHbIC BUIBI IICHHOCTHOW YeJOBEYECKOW AEATeIbHOCTH:
yueba, Mo3HaHUe, KOMMYHHUKAIHs, TpodeCcCHOHATBHO-TPYAOBON BBIOODP, TUYHOCTHOE CAMOCO3HAHHE,
[IEHHOCTHBIE OPHEHTAIlMH, TIOMCK CMBICIOB >KHM3HEHESITeTbHOCTH. C AITHX MO3UIMHA O0y4YeHue
paccMaTpuBaeTcsl Kak MpoIecc OBJIaJIeHUs HE TOJBKO ONpEAENCHHOW CyMMOW 3HAHUW U CHUCTEMOM
COOTBETCTBYIOIIUX YMEHUH ¥ HABBIKOB, HO U KOMITCTCHIIUSIMHU.

W3ydyeHne MaTeMaTWKd B CTapuiedl MIKoile Ha Npo(UILHOM YpPOBHE HANpPaBIEHO Ha
JOCTUKEHHE CIICTYIOIIMNX HeJIeH:
-OBJIa/ICHUE CUCTEMON MaTeMaTUYECKUX 3HAHUI U YMEHUI, HEOOXOUMBIX JIJIsl IPUMEHEHHS B
MPAKTUYECKOHN eATENbHOCTH, N3YUYEHHS] CMEKHBIX AUCIUTUINH, TPOAODKEHHS 00pa30BaHNUS;
-MHTEJUIEKTYaIbHOE pa3BUTHE, ((OpMHUpPOBaHIE KaueCTB JIMYHOCTH, HEOOXOANUMBIX UETOBEKY AJIs
MIOJTHOIIEHHOH JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTH M TOYHOCTH MBICITH, KDUTUIHOCTb
MBIIUICHHS], UHTYUIIUH, JJOTHYECKOTO MBIIUICHHUS, DJIEMEHTOB allTOPUTMHUYECKOMN KYIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHHUH, CIIOCOOHOCTEH K MPEOI0JICHUIO TPYIHOCTEH;
-opMupoBaHue NMpeACTaBICHUN 00 UAESIX U METOAaX MAaTEeMAaTUKH KaK YHUBEPCAIBHOTO S3bIKa HAYKU
Y TEXHHKH, CPEJCTBA MOJICIIMPOBAHHS SIBIICHHIA U TIPOIIECCOB;
-BOCIIUTAHUE OTHOILIEHUSI MAaTEMAaTUKH KaK K YaCTH 0OIIeYeTIOBEeUYeCKON KyIbTYpPhl, IOHUMaHHE
3HaYMMOCTH MaT€MaTHKH [T HAyYHO-TEXHHUECKOTO Iporpecca.

Omnpenenen o0t 00beM yueOHOro BpeMeHHU Ha U3ydeHue Kypca maremMatuku B 10 kiacce -
136 4acos, 34 nenenw, B 11 ximacce — 132 gaca, 33 Hemenu.

[Tporpamma nojkperuieHa yueOHukamu. [IpodguibHblil yueOHuk: Anredpa v Havasna
MaTematnueckoro aHanusa. 10 kmacc. Yacts 1 — yuebHuUK, yacTh 2 — 3aga4nuk. /A.I.Mopakosuy, I1.
B. CemeHnos. — 2-e u3a. - M.: MHEMO3HHA, 2010.

B npoduibHOM Kypce copepxkaHue 00pa30BaHUs CTapllied LIKOJIbI, MaTepual, U3y4yeHHBIH B
OCHOBHOM IIIKOJIE, pPa3BUBAETCA B CIECAYIOLIUX HAIPABIICHUIX:

. CUCTeMaTH3alMsl CBEIeHUM o uucnax; (OpMUPOBAHHE TMPEACTABIECHUH O
pacIIMpeHNH YHUCIOBBIX MHOMKECTB OT HATypaJlbHBIX J0 KOMIUIEKCHBIX KakK CIoco0e
ITIOCTPOEHHsI HOBOT'O MaTE€MaTUYECKOIo amnmapara Uil pelieHus 3a7ad OKPYXKarollero Mupa u
BHYTPEHHUX 3a1a4 MaTeMATUKHU; COBEPILICHCTBOBAHUE TEXHUKU BBIYMCIICHUN;

. pa3BUTHE M COBEPILICHCTBOBAHME TEXHUKH ajredpanyeckux IMpeoOpa3oBaHUA,
pelIeHusl ypaBHEHU N, HEPABEHCTB, CUCTEM;



. CUCTeMAaTH3allisl U pacllupeHHue cBeleHUN O (YHKIUSIX, COBEPILIEHCTBOBaHHE
rpadMUecKuX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJCSIMH M METOJAaMH MaTEeMaTHYEeCKOTO
aHaiiM3a B O0beMe, TMO3BOJSIONIEM HCCIIENOBaTh JJIEMEHTapHble (QYHKIMM U pelaTh
MPOCTEUIIINE TeOMETPHUECKHE, (PU3UUECKHE U IPYTHE PUKIIAJIHbIC 3aIauu;

. pa3BUTHE MPEICTABICHUH O BEPOSTHOCTHO-CTATUCTUIECKUX 3aKOHOMEPHOCTSIX B
OKpYIKaroIIeM MHpE;
. COBEpPILICHCTBOBAHME MATEMAaTHYECKOTO Pa3BUTHS 1O YPOBHS, IMO3BOJISIOIIETO

CBOOOJHO TMPHUMEHATh W3ydeHHbIC (aKThl M METOJbI NMPHU PEUICHUU 3a1ad M3 Pa3IndHbIX
pa3zesioB Kypca, a Tak)Ke UCI0JIb30BaTh UX B HECTAHAPTHBIX CUTYAIIHSX;

. dbopMUpOBaHHE CHOCOOHOCTHM CTPOMTH W HUCCIENOBATh  MPOCTEHIIIHE
MaTeMaTHYEeCKUEe MOJICIU MPH PEUICHUH MPUKIATHBIX 3a/a4, 337384 U3 CMEXKHbBIX JAUCIHMIUINH,
yrayOneHne 3HaHWid 00 OCOOCHHOCTSIX MPUMEHEHUS MaTEeMAaTHYeCKUX METOJOB K
HCCJICIOBAHHIO MTPOIIECCOB U SBJICHUI B IPUPOJIC U OOIIECTRE.

Oo01mey4eOHbIe YMEHUSI, HABBIKU M CIIOCOOBI 1eATeJIbHOCTH

B xo7e n3ydenuss MareMaTuky B IpOpMILHOM Kypce CTapIIei IIKOJIbI yYaIluecs MPoJoKaloT
OBJIa/IEHUE Pa3HOOOPa3HBIMU CIIOCOOAMHU AEATENbHOCTH, IPUOOPETAIOT U COBEPIIEHCTBYIOT
OTIBIT:

® [IPOBE/EHUS J10Ka3aTeNIbHBIX PacCyKICHUMN, IOTHUECKOr0 000CHOBaHMSI BHIBOJIOB,
HCIOJIb30BAHUS PA3JIMUHBIX S3BIKOB MATEMAaTUKH I WILTFOCTPALMU, MHTEPIIPETALUH,
apryMeHTalluy U JI0Ka3aTeNlbCTBa;

® pelLIeHUs MIHUPOKOIo Kilacca 3aad U3 Pa3InyHbIX pa3[esioB Kypca, IOMCKOBON M TBOPYECKOM
NESITEIbHOCTH MIPH PELICHUH 3314 MTOBBIIIEHHON CI0KHOCTU M HETUIIOBBIX 3aJay;

® [UIAHUPOBAHMS U OCYLIECTBICHUS AITOPUTMUYECKOH 1€ATEIbHOCTHU: BBIIIOJIHEHUS U
CaMOCTOSITEJILHOI'O COCTABJIEHUS AJITOPUTMHUUECKUX MPEANUCAHUN U MHCTPYKLUI Ha
MaTeMaTHYeCKOM MaTepualle; MCIOJb30BaHUS U CAMOCTOSTEIBLHOTO COCTaBIEHUs (OPMYIT Ha
OCHOBE 0000IIEHNS YaCTHBIX CIIy4aeB M Pe3yJbTaTOB SKCIIEPUMEHTA; BBITIOJIHEHUS pacueTOB
[IPaKTUYECKOI0 XapaKTepa;

® [IOCTPOCHMS U MCCIEIOBAHUS MAaTEMAaTHUECKUX MOJIENIEH JIUIsl ONUCAHUS U PeILICHHS
MIPUKJIAIHBIX 3a7a4, 3a7ja4 U3 CMEXHBIX TUCLHUIUIMH U PEaIbHON XKU3HU; TPOBEPKHU U OLEHKU
pe3yNbTaToOB CBOEH pabOTHI, COOTHECEHUS UX C IOCTABICHHON 3a/jauei, C INYHBIM
KU3HEHHBIM OIIBITOM;

® CaMOCTOSITENbHON pabOTHI C HCTOUHMKAMU MH(OpMaLMH, aHaIn3a, 00001eHus U
CHCTEeMAaTH3alll1 MTOJIyY€HHON NH(pOpMaLK, UHTETPUPOBAHUS €€ B IUYHBIHN OIIBIT.

OcHoBHOE coaepxaHue

JleiicTBUTEIbHBIE YHCIA

Harypanbuble u wnensle uyucna. J[lenumocts uucen. OcHoOBHas Teopema apu(PpMETHKH
HaTypaJIbHBIX 4ucel. PalroHanbHble, MppalMOHAIbHbIE, JEHCTBUTEIBHbIE YNCIIA, YUCIOBas MpsMasl.
Uucnosble HepaBeHCTBAa. AKCMOMATHKA JIEHCTBUTEIBHBIX 4Mcell. MOIynab IEHCTBUTEIBHOIO YHCIIA.
Mertox MareMaTUYeCKOM HHAYKIIMH.

YucnoBble pyHKUMHU

Onpenenenne 4YucIoBoM (YHKIMU ©  crocoObl  ee 3amanus. CBoicTBa  (QyHKITHIA.
[lepuoanueckue u oOpaTHbIE PYHKIIMH.

Tpuronomerpudeckue pyHKIUH

UucnoBasi OKpPYXHOCTh Ha KOOPAMHATHOM TmuiockocTtu. OmpeneneHue CHUHYyca, KOCHHYCA,
TaHTeHCa M KOTaHTeHca. TpuroHomerpuueckue (yHKIHMH YHCIOBOTO M YIJIOBOIO apryMeHTa, HMX
cBoiicTBa u rpaduku. C:kaTue U pacTspkeHue rpaukoB TpUroHomeTpuyeckux ¢GyHkiuil. OOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIMH.

TpuroHomerpuueckue ypaBHEHHs W HepaBeHCTBa I[Ipocreimme TpUrOHOMETpHUUYECKHE
YPaBHEHHUsT M HEPAaBEHCTBA. MeTOnbl PELIEHUS TPUTOHOMETPUUYECKUX YPAaBHEHUM: METOJ 3aMEHbI
MIEPEMEHHOMN, METOJ pa3joKEHUST Ha MHOKUTENIH, OJHOPOJHBIE TPUTOHOMETPUYECKHE YPaBHEHMS.
[IpeoOpa3oBanue TPUTOHOMETPUUECKUX BhIpakeHUH DOpMyNbl CIOXKEHHUS, NMPUBEAEHUS, ABOWHOTO
apryMeHTa, IOHWXeHMs cTeneHHu. lIpeoOpazoBaHume CymMMBbl TpPUTOHOMETpUYECKUX (YHKUIUN B



IIPOU3BEICHUE U IPOU3BEACHHUA B CyMMY. MeETOnpl pelieHHs TPUTOHOMETPUYECKUX YPaBHEHUU
(mpomomxeHue).

KommniexkcHble yucia

KommiekcHble uncna W apudMeTHUECKHe omnepanud Hajg HUMUA. KoMIUIeKcHble uucia M
KOOp/AMHATHAA IJI0CKOCTh. TpuroHomerpudeckas ¢popma 3anucu KOMILUIEKCHOTO yucia. KommiekcHsle
YUCJIa WM KBaJpaTHbIE YpaBHEHMs. Bo3BeleHHME KOMIUIEKCHOIO 4YHClIa B CTeneHb. M3BiaedeHue
KBaJIpaTHOI'O U KyOMUYECKOro KOPHs U3 KOMILJIEKCHOT'O YU CIIa.

IIpousBoanas

OnpezneneHue 4KMCIOBOM IOCIENOBATENBHOCTH, CIIOCOOBI €€ 3ahaHus W cBoicTBa. [Ipenen
YHCIIOBOM TOCIIEI0BaTEIbHOCTH, CBOMCTBA CXOIAIIMXCS mocieaoBaTenbHocTe. Cymma OeCKOHEYHOM
reomeTpuueckoi nporpeccuu. [Ipenen ¢pyHkuun Ha GECKOHEYHOCTH U B TOUKE.

3anauy, MPUBOJAAIIME K IOHATHUIO NPOU3BOJHOM, ONpPENEIEHHUE IPOU3BOJHOW, BBIUYHCIECHHE
npou3BoaHbIX. IloHatne mnpousBoaHoi N-ro mopsaaka. duddepeHurpoBaHue ClnoxHON (QyHKIMH.
HuddepenunpoBanne oOpaTHONH (yHKIMH. YpaBHEHHE KacaTelbHOM K rpaduky QYyHKIUU.
[IpuMeHeHMe NPOM3BOMHONW Ui HCcleloBaHHMA (YHKIMH Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
[TpumeneHre TPOW3BOTHON I JOKa3aTelIbCTBA TOXAECTB WM HepaBeHCTB. llocTpoeHue rpadukoB
¢bynkuuii. IlpuMeHeHne npoU3BOJHOM Ul OTBICKAHUS HAMOOJIBLIETO M HAMMEHBLIETO 3HAuYeHUi
HENpPEepbIBHON (YHKIMU HAa IPOMEXKYTKE. 3a7auu Ha onTuMu3anuio. KomOnHaTopruka u BEpoOsITHOCTh

[TpaBuno ymuoxenus. IlepectaHoBku u Qaxkrtopuansl. BplOOp HECKOIBKHUX 3JIEMEHTOB.
Coueranus u pazmemenus. bunom Hetorona. CiryyaitHpie COOBITHS U HX BEPOSITHOCTH.

MHuoro4/jeHsl

MHorouieHsl OT OJHOW W HECKOJIBKUX TIepeMeHHbIX. Teopema be3y. Cxema I'opuepa.
CHMMeTpHUYECKHE U OJTHOPOIHBIE MHOTOWIEHBI. Y PABHEHHUS BBICIIIUX CTEIICHEH.

Crenenu u kopHu. CTeneHHble PyHKIUA

ITonsTue KOpPHA N-ii cTereHu u3 ﬂeﬁCTBHTeHBHOFO qucia. CDYHKI_II/II/I y= \/n X, ux CBOMCTBA U

rpaduku. CBoiicTBa KOpHs N-i ctenenu. [IpeoOpazoBaHue BbIpak€HUH, coAepXKalluX  paaUKalbl.
O06o006menne MOHATH 0 ToKa3atesne creneHu. CTeneHnbie (yHKIMN, UX

cBorictBa m rpaduku (Bkimodas auddepeHnInpoBaHWe W HHTETpUpOBaHHE). VI3BiIeueHue
KOpHEH N-U CTENEHH U3 KOMIUIEKCHBIX YHCEI.

Iloka3saTenbHas u Jlorapupmuyeckass QyHKUHU

[ToxazarenbHast QyHKIMS, ee cBoiicTBa U rpaduk. [lokazarenbHble ypaBHEHHSI 1 HEPABEHCTBA.
[Monsite norapudma. Pyakuus Y =100,X, ee cBoiictBa u rpaduk. CpoiicTBa norapudmos.

Jlorapudmuueckne ypaBHeHHs U HepaBeHcTBa. [luddepeHupoBaHue  mokasaTeNbHOM U
norapuMuUecKon HyHKIHH.

HuTerpan

IlepBooOpasHas u HeomnpeaeneHHbIH nHTerpai. OnpeaeaeHHbI HHTEerpal, ero BEIYUCIEHHE U
cBoiicTBa. Beruncnenue miuomazaen miuockux ¢uryp. [Ipumepsl npumMeHeHus: HHTErpana B GU3MKeE.

DJIeMeHTbl KOMOMHATOPHUKH, CTATHCTUKH H TEOPHUH BEPOSITHOCTH

BepositHocTe M reoMerpus. HesaBucuMble NOBTOPEHUS WCHBITAHWM C JBYMS HCXOAAMH.
Cratuctuueckue MeTo il 00paboTku nHpopmanuu. ['ayccoBa kpuBas. 3akoH OOJBIINX YHCE.

YpaBHeHusi u HepaBeHcTBa. CHcTeMbl yPABHEHUH M HEPABEHCTB

PaBHOCHIBHOCTD ypaBHEHMH. OO1I1Ie METOIbI PELICHUs] YpPaBHEHUH. YPaBHEHUS C MOAYJISIMHU.
HppaumnonaneHsle ypaBHeHHA. J[0Ka3aTenbCTBO HEPABEHCTB. PelieHne panuoHaJIbHBIX HEPABEHCTB C
onHou nepeMeHHou. HepaseHcrBa ¢ monymsamu. MppanuoHalbHble HEpaBEHCTBA. YPaBHEHUS U
HEpaBEHCTBA C ABYMs nmepeMeHHbIMU. J[nodaHToBbl ypaBHeHUs. CHCTEMBbl YpaBHEHUN. YpaBHEHUS U
HEPaBEHCTBA C ITapaMeTpaMHu.

IInanupyemMble pe3yJbTaThl H3yYeHHs AJAreOpbl M Ha4aJl AaHAINW3a HA NPO(PHILHOM YPOBHe
Pe3ynbrarel 00y4ueHus npezacrasieHbl B TpeOoBaHUIX K YPOBHIO MOJATOTOBKU U 33Jal0T
CHCTEMY WTOTOBBIX pE3YyJlbTaTOB OOYYEHHUS, KOTOPBIX JOJDKHBI JOCTUraThb BCE BBITYCKHHKH,
M3y4YaBIlIME€ KypC MAaTeMaTUKH MO MpO(QUILHOMY YpPOBHIO, U JOCTHKEHHE KOTOPBIX SIBIISETCS
00s513aTeNIbHBIM YCIIOBUEM IOJIOKUTENIBHON aTTecTallMi YYeHUKa 3a Kypc cpenHell (TOJIHOM) HIKOJIBI.
Ot TpeboBaHMSI CTPYKTYpPUpPOBaHbI 1O TPEM KOMIIOHEHTaM: «3HATh/TIOHUMATh», «yMETbY,



«UCIOJIb30BATh NMPHUOOPETEHHbIE 3HAHUA M YMEHMs B NIPAKTUYECKON JESITEIbHOCTH M MOBCEAHEBHOM
*u3HW». [Ipy 3TOM nocnenHue 1Be KOMIIOHEHTHI IPEJICTABIEHB! OTAEIBHO IO KaXA0MY U3 Pa3/IEeioB,
COJIEPKaHUS.

TpeGoBanus K YPOBHIO NOATOTOBKH BBIIIYCKHUKOB

B pe3yabTare ndyyeHusi MAaTeMAaTHKU HA PO(UJIHLHOM YPOBHE B CTapllel IKoJe YYeHUK
HOJIKeH

3HAMb/NOHUMAMb:

* 3HaYEHHE MaTEMaTU4YECKON HAYKU JUIsl pELICHUs 3a]a4, BOSHUKAIOIIUX B TEOPUU U NIPAKTUKE;
LIMPOTY M OrPAaHUYEHHOCTh IPUMEHEHUS MAaTEMATHYECKUX METOAOB K aHAJIU3y M HCCIIECIOBaHUIO
MIPOIIECCOB U SIBJICHUU B PUPO/IE U OOIIECTBE;

* 3HaY€HUE MPAKTUKU U BONPOCOB, BOSHUKAIOIIUX B CAaMOIl MareMaTHke, Ui pOpMUPOBAHUS U
pa3BUTHS MaTEMATUYECKON HAYKH;

" UJIeU pacIIMPEHUs] YUCIOBBIX MHOXKECTB KaK Ccl1oco0a MOCTPOEHHUs] HOBOrO MaTeMaTHYeCKOro
anmapara /sl pelIeHMs] IPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a/1a4 MAaTEMaTUKH;

3Ha4eHUe WJEeH, METOJOB M pEe3ylbTaTOB aireOpbl W MaTEeMAaTHYECKOro aHalu3a s
IIOCTPOEHHUS MOJIENIEH peaIbHbIX IPOLIECCOB U CUTyalUi;

BO3MO>KHOCTH T'€OMETPUYECKOr0 s3bIKa KAaK CpPEACTBA OIMCAHMS CBOMCTB peEalbHBIX
[IPEIMETOB U UX B3aMHOT'O PACIOJIOKEHUS;

YHHUBEpPCAIbHBIA XapaKTep 3aKOHOB JIOTMKM MaTeMaTHUYeCKMX PpacCyXACHHM, HX
MPUMEHUMOCTH B Pa3JINYHBIX 00JIACTAX YETIOBEUECKOMN ICATEIbHOCTH;

* pasnuuue TpeOOBaHUH, NPEABABIAEMbIX K JJOKAa3aTelbCTBAaM B MaTeMaTHKe, €CTECTBEHHBIX,
COLIMAJIbHO-9KOHOMUYECKUX U T'YMaHUTApHbIX HayKaX, Ha MPAKTUKE;

" POJIb AKCMOMAaTUKHM B MAaTEMAaTUKE; BO3MOXKHOCTb IOCTPOCHMSI MAaTEMaTUYECKUX TEOPUH Ha
aKCMOMAaTHYECKOW OCHOBE; 3HAYCHNE aKCHOMATHKH IS APYTHX 00JIACTeH 3HAHUS U JJIsl IPAKTUKY;

" BEPOSITHOCTHBINM XapaKTep pa3/InYHbIX IPOLIECCOB U 3aKOHOMEPHOCTEN OKPY>KAIOILEro MUpaA.

YucinoBble 1 OyKBeHHbIE BbIPAKEHUS

Ymems:

BBITIOJIHATh  apu(METHUECKUE JCHCTBHS, COYeTass YCTHbIE W IHCHMEHHBIE TIPUEMBI,
IIPUMEHEHHUE BBIYMCIUTEIBHBIX YCTPOMCTB; HAxXOIUTh 3HAYEHUS KOPHsS HAaTYpPaJbHOM CTEIECHH,
CTENIEHH C pAlMOHAIBHBIM  I[IOKa3zaTeleM, Jiorapudpma, UCHOIb3YyS IMpH  HEOOXOJUMOCTH
BBIYHCIIUTENBHBIE YCTPOICTBA; MOJIb30BAaTHCS OLIEHKON W NIPUKUIKOM NPU MPAKTUYECKUX pacueTax;

OPUMEHSATh TIOHATHUS, CBSA3aHHbIE C JEJIMMOCTBIO LEJIbIX YHMCEN, NpPU PpELIeHUU
MaTEeMaTHUYECKUX 3ajay;

HaXOJUThb KOPHU MHOTOWIEHOB C OJIHOM IepEeMEHHOW, pacKiaJblBaTh MHOTOWIEHBI Ha
MHOKHTEJIH;

BBIIIOJIHATh JEHCTBUSL C KOMIUIEKCHBIMU 4YHCIIAMH, I10JIb30BATbCS T'€OMETPUUYECKOM
UHTEpIIpETAlMEd KOMIUIEKCHBIX YHCEN, B IPOCTEHIIMX ClIydasX HAaXOAWTh KOMIUIEKCHBIE KOPHHU
YpaBHEHUH C IEWCTBUTEIbHBIMU KO3PPUITUEHTAMU;

* IPOBOJUTH MPeoOpa3OBaHMsI YHUCIOBBIX U OYKBEHHBIX BBIPQ)KEHUH, BKIIOYAIOIIUX CTEIEHH,
paauKaibl, Jorapu@msl 1 TPUTOHOMETPUYECKHE (PYHKIINU;

UCnoNb306ams NpuUOOPemMeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeameabHOCmu u
NOBCEOHEEHOIL HCUSHU:

JUI TIPAaKTHYECKUX pacdeToB Mo (opmynam, BkItoyas (HopMyibl, coAepiKallue CTENeHH,
paauKanbl, JOrapugmbl W TPUTOHOMETpHUUYECKHE (DYHKUMH, TpPU HEOOXOAWMOCTH HCIONb3YS
CIPaBOYHbIE MaTEpUAIIbI U MPOCTENUIINE BHIYMCIUTENIBHBIE YCTPOICTBA.

DOyHKUUH U rpaduKu

Ymems:

* OIPENEINIATh 3HaUeHne (GYHKINHU M0 3HAYCHUIO apryMEHTa MPHU Pa3IMYHbIX crioco0ax 3aaHus
bynKmm;

* CTPOUTH IrpauKu U3yYEHHBIX (YHKIUN, BBITOIHATH IpeoOpa3oBaHus rpadukos;

* OIUCHIBATH 110 TpauKy U 1Mo GopmyJie MOBEJCHHE U CBOICTBA (PYHKIINIA;

* pelarb ypaBHEHHUs, CUCTEMbl ypaBHEHUH, HEPABEHCTBA, UCIIOb3Ys CBOMCTBA (PYHKIUI U HX
rpaduyeckue npeacTaBIeHUs;



UCnoOIbL306amp NPUOOpPEemeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eamenbHOCmu U
NOBCEOHEBHOUL HCUHU:
JUISL ONUCAaHMsIT W HCCIEAOBAaHUS C TOMOIIBI0 (PYHKIIMH peaqbHBIX 3aBUCUMOCTEH,
MpeICTaBICHHS UX TpadUUECKH; HHTEPIPETAIMU ITPaAPUKOB peaTbHBIX MPOIECCOB.

Hauvajia MaTeMaTH4eCKOro aHAJIN3a

Ymemes:

* HAXOJIUTh CyMMY O€CKOHEYHO yOBIBAIOIICH F€OMETPHUECKUN MTPOTPECCUH;

* BBIUMCIISATH MPOM3BOJHBIC W MEPBOOOPA3HBIC DJIEMEHTAPHBIX (DYHKIMH, MPUMEHsS TpaBUiIa
BBIYHCIICHHS IPOU3BOHBIX U TIEPBOOOPA3HBIX, UCIIONB3YsI CIIPABOYHBIC MaTEPHAIIBI;

* ICCJIeIOBATh (DYHKIIMU M CTPOUTH UX rpadUKH C MOMOIIBIO TPOU3BOTHOM;

* pemiaTh 3a/1a4¥ ¢ MPUMEHEHUEM ypaBHEHUs KacaTelbHOU K rpaduKy QyHKIUY;

© pemarh 3a/Jlayd Ha HaXOXKJIEHHWE HAWOOJBIIET0 W HAMMEHBIIEro 3HA4YeHHUS (PYHKIMU Ha
OTpE3KE;

* BBIYMCIIATD ILJIOIAb KPUBOJUHEHHOM Tparenny,

UCNOIb306aMb NPUOOPEmEeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu u
NOBCEOHEBHOUL HCUHU:

* ISl pEeUIeHUsI TEOMETPUIECKUX, (PU3NUECKUX, SKOHOMUYECKUX U IPYTUX MPUKIATHBIX 337124,
B TOM 4YHCJIE€ 3a7a4 Ha HauOOJBIINE W HAWMCHBIIME 3HAYCHHS C TNPUMCHEHHEM ammapara
MaTeMaTU4eCKOro aHaJIu3a.

YpaBHeHus: 1 HepaBeHCTBA
Ymemo:
* pelaTh paluuOHANbHBIE, MOKa3aTeIbHbIE U JIOrapu(MUUYECKUE YpaBHEHHsS M HEPABEHCTBA,
UPPAaLUOHAIIBLHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI;
* JI0Ka3bIBaTh HECIIO)KHBIE HEPABEHCTBA;
pelmars TEKCTOBBIE 3aJaud € IIOMOLIbIO COCTaBIEHUS YpPaBHEHUH M HEPaBEHCTB,
UHTEPIPETUPYSI PE3YJIbTAT C YIETOM OrPAHUYEHUM YCIIOBUS 3a1a4H;
* 1300pakaTh HAa KOOPJMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN YpaBHEHUIH U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.
HaXOJUTh NPUOIIKEHHbIE PEIICHUs ypaBHEHMH W UX CUCTEM, HUCIOJIb3Yys TpapuuecKuit
METO/T;
* pelaTtb YpaBHEHUS, HEPAaBEHCTBA M CHCTEMbI ¢ IPUMEHEHUEM IpadUuecKuX MpeaAcTaBIeHul,
CBOMCTB (DYHKIIMM, IPOU3BOIHOM;
UCnonb306ams NpuUOOpPemMeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeameabHOCmu u
NOBCEOHEEHOIL HCUSHU:
* I7IS1 IOCTPOEHUS ¥ UCCIIEN0BAHUS IPOCTENIINX MaTEMAaTHYECKUX MOJIETIEH.

DJIeMeHTbl KOMOMHATOPHUKH, CTATHCTHKH ¥ TEOPUH BEPOSITHOCTEH
Ymems:
pewmaTb MpocTeiline KOMOMHATOpHBIE 3aJaud  METOoAO0M Iepebopa, a Takke C
HCIIOJIb30BAaHUEM M3BECTHBIX (QopMys, TpeyronbHuKa [lackains; BbUUCIATH KO3(DPUIMEHTH OMHOMA
HrroToHa no ¢opmyre u ¢ ucroiab3oBaHueM TpeyrosnbHuka [lackans;
BBIUUCIIATh, B MPOCTEHIINX CIy4dasiX, BEPOSATHOCTH COOBITUI Ha OCHOBE IOJCYETa Yucia
HCXOJIOB;
UCnOb308aMmb NPUOOPemennble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eamenbHOCmu u
NOBCEOHEEHOU HCUSHU:
* I aHAJIM3a peajbHbIX YHMCIIOBBIX JAHHBIX, MIPEJICTABICHHBIX B BUJE JHUarpaMM, rpaduKos;
JUIsL aHaJIM3a MH(OPMAIMK CTATUCTHYECKOTO XapakTepa.

[Ipu mpoBepke ycBOEHHUS MaTepuaia HEOOXOJUMO BBISBISTH MOJHOTY, MPOYHOCTH YCBOCHHUS
YYAIIUMHUCS TEOPUH W YMEHHS NMPUMEHSATHh €€ Ha MPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CHUTYaIHSX,
(dhopMUPOBATH KOMITETEHIIHH:



- KJI04YeBble oOO0pa3oBaTe/lbHble KOMIETEHIUM 4Yepe3 pa3BUTHE YMEHUN MPUMEHSTbH
QITOPUTM PELIEHUS ypaBHEHUM, HEPABEHCTB, CUCTEM YPAaBHEHMH M HEpPaBEHCTB, TEKCTOBBIX 3a/ad,
pelIeHns TeOMETPUYECKUX 33/1a4;

- KOMIIETEHIMSI CaMOPa3BUTHs 4epe3 pa3BUTHE YMEHUH IOCTaBUTh LEIU ACSITEIBbHOCTH,
IUTAaHUPOBAHKE TANIOB YPOKA, CAMOCTOSITENIbHOE MOBEICHUE UTOTOB;

- KOMMYHHUKATHBHAas KOMIIETEHIUsI Yepe3 yMEHUs paboTaTh B MMapax MpH PEHICHUH 33/1aHui,
00CYXKJICHH BapUaHTOB PEIICHUs, YMEHUE apTyMEHTUPOBATh CBOIO TOUKY 3PCHHUS;

- HHTEJUIEKTYaJIbHAs KOMIIETEHIMsl Yepe3 pa3BUTHE YMEHUN COCTaBIATh KPATKYIO 3alUCh K
3ajaye

- KOMIIeTeHUIHs] NPOAYKTHBHOH TBOPYECKOH [esiTeJIbHOCTH YEpe3 pa3BUTUE YMEHUM
nepeBo/ia 3aaHuii Ha MaTeMaTUYECKUI S3bIK

- nHopManMOHHAasI KOMIeTeHIHs dYepe3 (HOopMUpOBAHHE YMEHHS CaMOCTOSITEIHbHO HCKAaTh,
aHAJIM3UPOBATh U OTOMpaTh HEOOX0oAUMYIO HHGopMaluio mocpeactsoM UKT



