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|.IlnanupyemMble pe3yabTaThbl H3yUYeHHs YUeOHOI0 MpeaMeTa:
JIN4HOCTHBIE, MeTaNpeMeTHbIC U IPeIMeTHbIE Pe3yJIbTAThI 0CBOCHHs y4eOHOro npeamera «MartemaTuka»

MaremaTrueckoe 00pa3oBaHue SBISETCS 0053aTENbHON U HEOTHEMJIEMOI YacThi0 001Iero 00pa3oBaHus Ha BCEX CTYMEHsIX MKOIbl. O0ydeHne
MaTeMaTHKE B OCHOBHOM IIKOJIC HAPABICHO HA JIOCTHKCHUE CICAYIOIIUX Pe3)ibmamos:
1) 6 Hanpasrenuu MUUHOCMHO20 PA3EUMUSL:
- dopmMupoBaHuEe MPEACTABICHUI O MaTEMaTHKE KaK YacTH OOIIeYeIOBEUECKON KYIbTYphl, O 3HAUMMOCTH MATEMATUKH B Pa3BUTHH
[IUBWJIM3AIIUN U COBPEMEHHOTO O0IIIEeCTBa;
- Pa3zBuTHE TOTHYECKOTO U KPUTUIECKOT'O MBINUICHHS, KYIBTYPBI Pe4YH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIICPUMEHTY;
- dopMHUpOBaHUE MHTEIICKTYAIbHOW YE€CTHOCTH M 00BEKTHBHOCTH, CIIOCOOHOCTH K MTPEOI0JICHUIO MBICIUTEILHBIX CTEPEOTUIIOB, BHITEKAIOITUX
13 OOBIIEHHOTO OIIBITA;
- Bocnuranue kayecTB JIMYHOCTH, 00ECIICUYMBAIOIINX COLUATBHYIO MOOMIBHOCTbD, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHS;
- dopmMupoBaHUe Ka4eCTB MBIILIICHUS, HCOOXOUMBIX IS aalTallud B COBPEMEHHOM HH()OPMAIIMOHHOM OOIIECTRE;
- Pa3BuTue nHTEpEca K MaTEMaTHYECKOMY TBOPYECTBY U MATEMATHYECKUX CIIOCOOHOCTEH;
- YMeHue sICHO, TOYHO, TPaMOTHO U3JIaraTh CBOM MBICIIH B YCTHOW U TUCHbMEHHOW PEYH, TOHUMATh CMBICIT IIOCTABJICHHOM 3a/1a4H, BBICTPAUBATH
apryMEHTAIUIO0, IPUBOIUTH IPUMEPHI B KOHTPIIPUMEDHI,
- KpUTHYHOCTH MBITIUICHUS, YMEHUE PACIIO3HABATH JIOTHUECKN HEKOPPEKTHBIC BRICKA3BIBAHUS, OTIMYATh THIIOTE3Y OT (paKTa;
- [IpencraBieHre 0 MAaTEMaTHYECKOW HayKe Kak cepe YeTOBEUSCKOM IEATEIIbHOCTH, 00 ATalax e pa3BUTHUs, O €€ 3HAYUMOCTH ISl Pa3BUTHSI
IUBUJIN3AIUY;
- KpeatuBHOCTD MBIIUICHHS, THUIIUATHBA, HAXOIYMBOCTh, aKTUBHOCTH IPH PEIICHHH MAaTEeMaTHUECKUX 33]1a4;
- YMeHue KOHTPOJIMPOBAThH MIPOIECC U PE3yIbTaT YI4eOHON MaTeMaTHIeCKOU JeSITeIILHOCTH,
- CnocoOHOCTh K SMOIIMOHATBHOMY BOCIPHITHIO MATEMAaTHYECKUX 00BEKTOB, 3aJ1a4, PELICHU, pacCyXIeHUN;
2)6 memanpeomMemHoOM HANPAGIeHUU:
- PasBuTtre mnpeacraBieHHil O MaTemMaTuke Kak (opMe OMHCaHWs W METOJe MO3HAHUS JACUCTBUTEIBHOCTH, CO3JaHHE YCIOBUU IUIf
PHOOPETEHUS TIEPBOHAYATILHOTO OIBITA MATEMATHYECKOTO MOICITUPOBAHNS,
- ®opmupoBaHue OOIIMX CHOCOOOB HWHTEUIEKTYyallbHOM JI€ATeIbHOCTH, XapaKTEepHBIX [UIsi MaTeMaTHKU U  SBISIONIUXCS OCHOBOM
MO3HABATEIIBHON KYJIbTYPhI, 3SHAYUMOM TSl PA3JIMYHBIX Cep YSIOBEUCCKOU NeATCIIEHOCTH,
- [lepBoHavanbHble MpEACTaBICHUS 00 HIEIX M O METOAaX MaTeMaTUKH KaK YHUBEPCATbHOM SI3bIKE HAYKH U TEXHUKHU, CPEICTBE
MOJICTTUPOBAHUS SIBJICHHUIA U TTPOIECCOB;
- YMeHue BUeTh MaTEMaTHUECKYIO 33]1a4y B KOHTEKCTE MPOOIEMHON CUTYallMU B APYTUX TUCIUILUIMHAX, B OKPYXKAIOMICH KU3HU;
- YMeHue HaxOIuTh B Pa3IMIHBIX UCTOYHHKAX WHPOPMAIUIO, HEOOXOIUMYIO JUIS PEHICHHUS MaTEeMaTHYECKHX MPOOJIeM, MPEACTaBIISTh e¢ B
MOHSITHON (hopMe, MPUHUMATH PEIICHNE B YCIOBHIX HEMOJIHON U M30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(OPMAIINK;
- YMeHne TOHMMAaTh W HCIOJB30BaTh MaTEMAaTHUYSCKHE CPEJICTBA HAMISIHOCTH (TpadHKH, JUarpaMMbl, TaOJUIBI, CXEMBI W Jp.) IS
WJLTIOCTPAIIHH, UHTEPIpETAINU, apTYMCHTAIUH;
- YMeHue BBIJIBUTATh TUTIOTE3bI IPH PEIICHUHU YIeOHBIX 33/1a4, TOHUMAaTh HEOOXOIMMOCTh HX MPOBEPKH;
- YMeHue npuMeHsTh HHAYKTUBHBIC U JeTYKTUBHBIE CIIOCOOBI PaCCYXACHUI, BUIETh PA3TUYHbIE CTPATETUH PEUICHHS 3a/1a4;
- [TorrMaHMe CYNTHOCTH AITOPUTMUYCCKUX MTPEANMCAHUN H YMEHHE JISHCTBOBATh B COOTBETCTBUH C TIPEIOKCHHBIM aJITOPUTMOM;
- YMeHue caMoCTOATEIbHO CTaBUTh 1I€NIH, BEIOUPATh U CO3AaBaTh allTOPUTMEI JIJIS PEIICHHs YI€OHBIX MATEMAaTUYECKUX MPOOIIEM;



- YMeHMe IITaHUPOBATh U OCYIIECTBIIATH ACSITENbHOCTD, HAMPABICHHYIO HA PEIICHUE 3a1a4 UCCIIE0BATENBCKOTIO XapaKTepa;

2) 6 npeomMemHoM HanpaeiIeHUU:

- OBnazneHve MaTeMaTUYECKUMU 3HAHUSMU U YMEHUSMHU, HEOOXOAUMBIMU JIJISl TIPOAOJIKEHUsT 00pa30BaHusl, U3YyUCHHS] CMEXHBIX JUCLHUIUINH,
MIPUMEHEHHUS B MIOBCEIHEBHOW KU3HH;

- Coznanue QyHgamMeHTa Jis MaTeMaTHYECKOTro pPa3BUTHS, (OPMHUPOBAHUS MEXAHU3MOB MBILIUICHUS, XapaKTEPHbIX Ui MaTeMaTHYeCKON
JeSATEIbHOCTH;

- OBnanenve 6a30BbIM MOHSATUHHBIM allapaToM MO OCHOBHBIM pasjielaM COIepaHHs, MpeJCcTaBlieHne 00 OCHOBHBIX M3yYaeMBbIX MOHSITHIX
(duciio, reomeTpudeckas GuUrypa, ypaBHEHHE, BEPOSITHOCTh) KaK BOXHEHIIINX MAaTEeMaTHYSCKUX MOJEISAX, MO3BOJISIFOIINX OMUCHIBATh U U3Yy4aTh PeajbHbIC
MIPOLIECCHI U SIBJICHUS,

- YMenue paboTarh C MaTeMaTHYECKHMM TEKCTOM (aHAIM3UPOBaTh, W3BJICKAaTh HEOOXOIMMYI0 HWH(OPMAINIO), TPAMOTHO MPUMEHSTH
MaTEMaTUYECKYI TEPMUHOJIOTUIO U CUMBOJIMKY, UCIIOIb30BATh PA3JINYHBIC SI3bIKH MATEMATHUKU;

- Pa3BuTHe mnpeacraBjieHUil 0 4HCJe, HATYPAJIbHBIX 4HCe/l, OBJAa/JieHHE HABBIKAMH YCTHBIX, NHCbMEHHBIX, HHCTPYMEHTAJbHBIX
BBIYHCJICHUH

- OBjaleHHe OCHOBHBIMH CIOCO0AMH TPEACTABJEHUS] M AHAJIU3A CTATHCTHYECKMX JAHHBIX; HAJIM4YUE TMPeJACTABJEHUN O CTATH-
CTHYECKHUX 3aKOHOMEPHOCTSIX B PeaJIbHOM MHUPe M 0 Pa3JIHYHBIX CIIOC00aX UX M3Yy4YeHHUs, 0 BEPOATHOCTHBIX MOJIeJISAX;

- YcBoeHne cucTeMaTHYeCKHX 3HAHHUH O IVIOCKMX (UIrypax M HMX CBOMCTBAaX, a TaK/Ke HA HAIVISIAHOM YPOBHEe — O NPOCTEHIIMX
NPOCTPAHCTBEHHBIX TeJIAX, YMEHHE IPUMEHATH CHCTEMAaTHYeCKHe 3HAHUA 0 HUX [IVIA PEeHICHUs] FTeOMeTPUYeCKHUX M MPAKTHYECKHUX 32/1a4;

- YMenust u3MepsATh AJMHBI OTPE3KOB, BEJUYHUHBI YIVIOB, HCIOJb30BATH (OPMYJIbI IJIS HAXO0KACHUSA IMEPUMETPOB, ILIOIIAAEHd U
00beMOB reoMeTpuieckux Gpuryp;

- YMeHne NpUMEHATb M3yYeHHbIe NMOHATHSA, Pe3yJbTATbl, METOAbI ISl PelIeHUs 3aJa4 NMPAKTHYECKOro Xapakrepa M 3aaa4d H3
CMEKHBIX JMCUMILIMH € MCI0JIb30BAHHEM NPU HE00X0AMMOCTH CIIPABOYHBIX MATEPUAJIOB, KAJIbKYJIATOPAa, KOMIIbIOTEPA.

- YMeHue npoBOAUTH KiIacCU(pUKAIUH, JIOTHYECKHE 000CHOBAHUS, TOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHUH;

- YMeHue pacrno3HaBaTh BUABI MAaTEMATUYECKUX YTBEPXKICHHUH (aKCHOMBI, OTIPEACTICHUS, TEOPEMBI U . ), IPSMbIE U 00paTHBIE TEOPEMBI;

- OBnazieHue CUMBOJIBHBIM SI3BIKOM aireOphbl, MpHUEMaMU BBITIOJIHEHHS] TOXKIECTBEHHBIX MPEOOPa30BaHUN PAIMOHAIBHBIX BBIPAKEHUH,
pElIeHUs] YypaBHEHUH, CUCTEM YpPAaBHEHUMN, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE MCIOJIb30BaTh UCI0 KOOPAMHAT Ha IUIOCKOCTHU JJIsl UHTE PIPETALUU
ypaBHEHUM, HEPABEHCTB, CUCTEM, YMEHHE MPUMEHSTh airedpandeckue mpeoOpa3oBaHus, alllapaT ypaBHEHHH M HEPABEHCTB JUIsl PEIIEHUs 33134 U3
pa3IMYHBIX pa3JeioB Kypca;

- OBnanenue cucTeMod (DYHKIIMOHAIBHBIX TOHSTHH, (YHKIIMOHAIBHBIM SI3IKOM M CHMBOJIMKOM, YMEHHE Ha OCHOBE (PYHKIIMOHAJIHHO-
rpaduuecKux mpeAcTaBIeHUN OMUCHIBATh U AHAIM3UPOBAThH peaibHbIe 3aBUCHUMOCTH;

- OBiaseHue reoMeTpUYeCKUM SI3BIKOM, YMEHHE HCIO0Jb30BATH €ro IS ONHCAHHMSA IPeIMETOB OKPY/KAIIIEro MHpa, pa3BUTHE
NMPOCTPAHCTBEHHBIX NMPeACTABJIEHUA U N300pa3uTeIbHbIX YMEHHUI, NPHOOpeTeHNEe HABBIKOB FreOMEeTPHUYECKUX NMOCTPOEHHUI.

VYyamuecs K KOHILY A€BSATOTO KJIacca JOJIKHBI:

3HATH/MOHMMATH:

MPOCTENIIINE TIOHITUS TEOPUU MHOKECTB;

rpaduueckuil METO, METO/ MOJACTAaHOBKU, METO]] allre0OpaniecKoro CIOKEHHsI U METO]1 BBEJICHUSI HOBOI MepeMEHHOM MPH PEIIeHNH TPaKTHUECKUX 33]1a4;
COJIepKaTeNbHbBIN CMBICI BaKHEHIINX CBOMCTB (DYHKIINU;

MOHSITUH YUCIIOBOU MOCIIEA0BATEIHLHOCTH, apU(METHIECKON U TEOMETPUUIECKOM MPOTPECCUIX KAaK YACTHBIX CIyYasiX YHCIOBBIX MOCIIEI0BATEIILHOCTEMH;
CBOMCTBA apu(METUUECKOU U TEOMETPUUECKON TTPOTPECCHIA;

dbopMyIel N-TO WieHa apupMETHIECKON TPOTPECCHH, CYMMBI YJIEHOB KOHEUHOW apru(METHUECKON TPOTPECCHH;




(GOpPMYIIBI N-TO YIeHa FTEOMETPUIECKOI MPOTPECCHH, CYMMBI YWICHOB KOHEUYHON T€OMETPUYECKON TPOTPECCHH.

Ymersn:

3a71aBaTh MHOXECTBA, IPOU3BOIUTH ONEPALNU HAJl MHO)KECTBAMH,

pelarth JIMHEWHbIE U KBa/IPaTHBIC HEPABEHCTBA C OJJHOM MEPEMEHHOM, POOHO-paIlMOHAIbHBIC HEPABEHCTBA, HEPABEHCTBA, COJCPIKAIINE MOTYJIb,

pelarh CUCTEMbI JIMHEHHBIX U KBaJJPAaTHBIX HEPABEHCTB, CUCTEMBI PAIlMOHAJIBHBIX HEPABEHCTB, JBOWHBIC HEPABCHCTBA,;

peiaTtb CUCTCMBI ypaBHeHI/IfI, IIPOCTBIC HEeJIMHEHUHBIE CUCTEMBI ypaBHeHI/Iﬁ ABYX IICPCMCHHBIX PA3JIMYHBIMU MCTOJAMU;

COCTABJIATh MATEMATHYECKUE MOJICITH PEabHBIX CUTYaIlHid U paboTaTh C COCTaBJICHHON MOJIENbIO;

1o rpaduky GyHKIIMK OTBEYATh HA BOIPOCHI, Kacaromuecs ¢€ CBONCTB;

UcclieoBaTh (QYHKIIMIO HA MOHOTOHHOCTb, ONIPENENIATh HAanOOJIbIllee M HAUMEHBIIIee 3HaYeHUE (PYHKIIUU, OTPAHUYCHHOCTD, BHITYKIIOCTh, YETHOCTD,
HEYETHOCTh, 00JIACTH OINPEICIICHUS  MHOXKECTBO 3HAYCHUH;

OIMCHIBATH CBOMCTBA N3YYCHHBIX (DYHKIHIA, CTPOUTH MX TPA(UKH;

pacrno3HaBaTh apu(METUICCKHIE U TEOMETPUUYECKUE TIPOTPECCHH; PEIIaTh 3a/1a4M ¢ IPUMEHEHHEM (hOPMYIIBI OOIIETo WIeHA U CYMMbI HECKOIBKUX TIEPBBIX
YJICHOB;

pemaTh TEeKCTOBBIE 3a/1a4M ANreOpanyecKiuM METOJIOM, HHTEPIIPETUPOBATH MOJyYSHHBIN pe3yabTaT, MPOBOAUTE OTOOP PEeIICHHA, HCXOs 13 POPMYITHPOBKH
3a]1a4u;

pemarh npocTeiiiye KOMOMHATOPHBIE U BEPOSITHOCTHBIE 3a/]auu.

I1.Conep:xkanune yue6HOro nmpeamera

IloBTOpeHnue kypca ajaredopnl 7-8 kiiacca (3 4acoB)
PanuonanbHble HepaBeHCTBA M UX cucTeMbl (15 1)

JluHeliHble M KBaJlpaTHbIE HEpaBEHCTBA (MOBTOpeHUE). PalimonanbHOe HepaBeHCTBO. MeTo1 MHTEPBAJIOB.

MHo’xecTBa U onepalnyy HaJ HUMH.

Cucrema HepaBeHCTB. PenleHne cucTeMbl HEPaBEHCTB.

Cucrembl ypaBHenuii (15 u)

PanmonanbHoe ypaBHeHUe C JIByMs IepeMeHHbIMU. Perienue ypaBHeHus p(x, y) = 0. PaBHOCUIIbHBIE ypaBHEHHs C JAByMs nepeMeHHbIMH. Dopmyra
PACCTOSIHMST MeXy ABYMs TOUKAMM KOODAMHATHON mockocTu. I'paduk ypaBHeHus (x - a)? + (y -b)?> =r’>. Cuctema ypaBHeHmMii ¢ ABYMs TlepeMeHHBIMH.
Pemenue cucremel ypaBHeHnii. HepaBeHCTBa U CICTEMBI HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

MeTtobl penieHusi CUCTEM ypaBHEHHUH (METOJ MOJACTaHOBKH, alreOpandyeckoro CII0KEHHs, BBEICHUS HOBBIX IEepeMEHHbIX). PaBHOCHIBHOCTD cHCTEM
YpaBHEHUM.

CucreMbl ypaBHEHHI KaK MaTeMaTUYE€CKHE MOJEIIN PEATbHBIX CUTYaIHUi.

Yucaosbie pyHKkuuu (23 1)

Oynaknus. HezaBucumast mepemenHas. 3aBucumasi niepemenHas. Obnacte ompeneneHus GyHkiuu. EcrecTBeHHas o0yacTh ompeneneHus (PyHKIUU.
OO6nacTh 3HaUeHUHN QYHKITUH.

CrniocoOsI 3a1anus GyHKIUY (aHATUTHYECKUN, TpadUUecKuil, TAOINYHBIN, CIOBECHBIN).

CpoiictBa (yHKIMI (MOHOTOHHOCTb, OIPAaHMYEHHOCTb, BBIMYKJIOCTh, HauOoOJbIlee W HaMMEHbIIee 3HA4YEHUs, HeNpephlBHOCTH). MccnenoBanue
dymxumit: y = C, y=kx+m, y=kx?, y=+x Vy=kix,y=|x|, y=ax?+bx +c.

UYeTrHble ¥ HeUEeTHBIE (YHKIUU. AJITOPUTM UCCIIEI0BaHUS (PYHKIIMU HA YeTHOCTh. ['paduku 4eTHOM 1 HeueTHON (pyHKIUH.

CrenenHas QyHKUHMS C HATYpaJbHBIM TOKa3aTesieM, ee CBOMCTBa U rpaduk. CreneHHas QyHKIHS C OTPULIATEIbHBIM IIeJIbIM ITOKa3aTeJieM, €€ CBOICTBa
U rpaduxk.



OyHKIMA y = 3\x , ee cBoiicTBa I rpaduxk.
IIporpeccun (18 4)

YucnoBas mocienoBaTenbHOCTh. CrocoObI 3aJaHUs YHCIOBBIX ITOCIIEIOBATEILHOCTEH (aHAIMTHYECKUH, CIIOBECHBIH, pEeKyppeHTHbINH). CBOWMCTBa
YHCIIOBBIX NIOCJIEN0BATEIBHOCTEN.

Apudmernueckas nporpeccus. @opmyna N-ro uneHa. DopMmyna CyMMbl 4YICHOB KOHEYHOW apH(PMETHUECKON MHporpeccuu. XapakTepHUCTHUECKOe
CBOWCTBO.

['eomeTpuueckas mporpeccus. @opmyna N-ro wieHa. dopMyla CyMMbl UYJICHOB KOHEYHON T€OMETPUYECKONW MpPOrpeccuu. XapaKTepUCTHYECKOE
cBoiicTBO. [Iporpeccun u GaHKOBCKHE PACUETHI.
Dj1eMeHThl KOMOMHATOPUKH, CTATUCTUKH U Teopuu BepositHocTel (11 u)

Kombunatopusie 3anaun. [Ipasuno ymuoxxenus. @akropuai. [lepectraHOBKH.
['pynnupoBka uHpopManuu. OO6muit psn ganHbix. KpaTtHocTh BapuaHThl u3MmepeHus. TaOnuuHoe mnpenctaBieHue uHbopManuu. YacTora BapHaHTHI.
I'paduueckoe npencrasienue uapopmarmmu. [lomuron pacnpenenenus AaHHbIX. [Hcrorpamma. UuCIOBbIE XapaKTePUCTUKU JAaHHBIX U3MEpEeHHs (pa3Max,
MoOJia, CpeJiHee 3HAUCHHE).
Bepositnocts. CobObITHE (ClTydaifHOE, JOCTOBEpHOE, HEBO3MOKHOE). Kiaccuueckasi BeposiTHOCTHast cxema. [IpoTuBomnonoxHbsie coObiThsa. HecoBMecTHbIE
coObITHsI. BepoSITHOCTH CyMMBI IBYX COOBITHIA. BeposSTHOCTH MPOTHBOMONIOKHOTO cOObITHS. CTaTUCTHYECKasi yCTOWYMBOCTh. CTaTuCcTUYECKas! BEPOSTHOCTb.
O6o6mariee nopropenne (14 u)

I1l. TemaTuyeckoe NJIaHUPOBaHHUE

Ne N3yuyaeMsblil maTepuai Kou-Bo vacos

1 | IMoBTOpenwue kypca 8 kinacca 3

2 | PauMoHaJbHbIe HEPABEHCTBA U X CHCTEMbI 15

3 | Cucrembl ypaBHEeHMId 15

4 | YucaoBble pyHKINHU 23

5 | Ilporpeccun 18

6 | DiieMeHTbl KOMOMHATOPUKH, CTATHCTHKH H TEOPUH BEPOATHOCTEIA. 11

7 | Obodma0IIee IOBTOPEHHE 14
UTOTO 99







