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PaGouas mporpamma no anredpe 11 9 kinacca pazpaboTaHa Ha OCHOBE
e  denepanpHOTO 3aKoHA OT 29 nexadbps 2012 1. Ne 273-d3  "OO6 o6pazoBanuu B Poccuiickoit
®enepauun';
e ®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO OOIIEro
00pa3oBaHus;
¢ nporpammsl A.I'Mopakosuu, 1.U. 3ybapeBa «Anredpa 7 — 9 kiacco»
c yueroM TpeboBanuii [IpumepHOil 00pa3oBaTeNBLHON MPOTrpaMMBbl OCHOBHOTO 00IIero oOpa3oBaHMsI 110
MaTeMaTHKe.

N3y4yeHne kypca anrebpbl U Havan aHanmsa no YMK, aBTOpOM KOTOpPOro
apnaeTcsa A.l.MopAKOBWY, CBSI3@aHO C CO3BYYMEM AN KoHuenuun obpa3oBaHMA B
rYMaHUTapHOM Jsuuee OAHOro W3 OCHOBHbIX MONOXeHUn KoHuenuunm YMK, a
MMeHHO: «MaTemaTuka B LWKoNe - npeamMeT He ECTeCTBEHHO-HayQHbIVI, a
I'yMaHI/ITaprIVI». Knio4eBbiMun MOHATUAMN ,EI,aHHOIZ KoHUenuunm ABNAOTCA
MaTeMaTU4YeCcKunm A3bIK n MaTeMaTn4ecCkKas Mopnesnb, a I'IpVIOpI/ITeTHOI7I
coaep>XaTesibHO-MeToANYECKON NNHUEN - PYHKLMOHAIbHO-rpadn4eckas.

[Iporpamma mnpu3BaHa conelcTBOBaTh (HOPMUPOBAHUIO KYJIBTYPHOTO YEJIOBEKa, YMEIOIIEro
MBICJINTb, TOHUMAKOMICTO HACOJIOTUI0 MATEMATUYCCKOIro MOACIUPOBAHHUA pPCaJIbHBIX MPOLCCCOB,
BJIQJICIOIIETO0 MAaTEeMATUYECKUM SI3BIKOM, KAK SI3BIKOM, OpPraHU3YIOLIUM JEATEIbHOCTb,  YMEIOILIEro
CaMOCTOSTENIFHO J00bIBaTh MH()OPMAILIMIO U MOJI30BATHCS €10 Ha MPAKTHKE, BIIAJICIOIIETO JUTEPATYPHOM
Peubio U YMEIOILETO B Cllydae He0OXOJUMOCTH MOCTPOUTD €€ M0 3aKOHAM MaTeMaTHYeCKO peun.

CoBpeMEHHOE MaTeMaTHdecKkoe o00pa3oBaHHWE B CHCTEME OCHOBHOTO OO0IIEro oOpa3oBaHUS
3aHMMaeT OJHO W3 BEAYIIMX MECT, YTO OMpeAeseTcss Oe3yCIOBHOW NPAKTUYECKOW 3HAYMMOCTHIO
MAaTCMaTukKu, €€ BO3MOXHOCTAMU B Pa3BUTUU U q)OpMI/IpOBaHI/II/I MBIIIJICHUA 4YCJIOBCKa, €€ BKJIaAOM B
CO3[IJaHHUE MPEJCTABICHUNA O HAy4YHBIX METOJAX MO3HAHMS JCHUCTBUTENBHOCTU. be3 Maremarndeckoi
MMOATrOTOBKH HEBO3MOKHO JOCTUYb BBICOKOI'O YPOBHSA 06pa30BaHI/I$I HCOGXO[[I/IMOI‘O JJIs1 OCBOCHHSA MHOT'UX
CHEIMAIbHOCTeH (IKOHOMHUKA, Ou3Hec, (pUHAHCHI, (PU3MKA, XUMHS, TEXHUKA U JIp.), MOITOMY JUIS
6OHBLHI/IHCTB21 ITKOJIPHUKOB MaTE€MaTHKa CTaAaHOBHUTCSA HpO(beCCI/IOHaHLHO 3HAYMMBIM MTPCAMCTOM.

N3ydenne MaTeMaTHKX Ha CTYIIEHH OCHOBHOTO 00IIero 00pa3oBaHMs HAMPABJICHO Ha TOCTIKEHUE
CJIeYIOLIUX LeJsiei:

1) B HaripaBJ/ieHUN JINYHOCTHOIO Ppa3BUTUNA

epa3BUTUE JIOTUYECKOr0 U KPUTUYECKOro MbllIeHUs, KybTypbl peyu,

CMoCOBHOCTU K YMCTBEHHOMY 3KCNEPUMEHTY;

'(bOpMI/IpOBaHI/Ie V% yYHalWnxcA I/IHTeJ'IJ'IeKTyaJ'IbHOI7I HYeCTHOCTNU n

06BbEeKTNBHOCTHN, CrnocobHoCTK K npeoaoseHnto MbICJTIUTEJIbHbLIX
cTepeoTunnos, BbiITEKaAOLLINX U3 0bblAeHHOro oNbITa;
*BOCMNTAHNeE Ka4decTB JINYHOCTMN, obecnevymnBatoinx counanbHyo

MOBMABHOCTb, CNOCOBHOCTbL MPUHNMATb CAMOCTOSATE/IbHbIE PELLUEHUS;
*()OPMUPOBAHNE KAYECTB MbILLJIEHUS, HE0oOXoAuMbIX AN ajanTauuu B
COBPEMEHHOM MHMOPMaLIMOHHOM 06LLEeCTBE;

*pa3BUTME MHTEpPECa K MaTeMaTUYEeCKOMY TBOPYECTBY WU MaTeMaTUYeCKUX

cnocobHocTewn;
2) B MeTarnpeaMeTHOM HarpaBJieHUN
echopMUpoOBaHME npeacTaBneHNN o) MaTeMaTuke KaK yacTu

obLleyenoBe4eCcKoOn  KyJibTypbl, O 3HAYMMOCTM MaTeMaTUKN B pPa3BUTUU
LMBUAMN3ALNN U COBPEMEHHOro 06 ecTBa;

epa3BnUTMe NpencTaBieHN O MaTeMaTukKe Kak opme onmcaHusa n metone
NO3HaHNA [OeNCTBUTENIbHOCTW, co34aHue ycnoBun ans npuobpeteHus
nepsBoOHa4vyasIbHOro onbITa MaTeMaTUYECKOro MoA4eINPOBaHUS;
ehopMmpoBaHme obuwmx CcrnocoboB UHTENNEeKTyaslbHOW [eATeNlbHOCTHU,
XapakKTepHbIX 019 MaTeMaTUKXU U ABAAKWUXCA OCHOBOM MNO3HaBaTes/IbHOMN
KYNbTYpbl, 3HAYNMOW ANA pa3/INYHbIX Chep YesloBe4eCKoN AesATeNbHOCTH;
3) B npeaAMeTHOM HarpasJieHUun



eOBJlaleHNE MATEMATUYECKUMUN 3HAHUSAMU U YMEHUSAMU, HEOBXOAUMbBIMUK ANA
npoaoJIKeHns obyyeHusn B cTapLuen LIKONe nnn NHbIX
obuieobpasoBaTesiIbHbIX YYPEXAEHUAX, U3YYEHUE CMEXHbIX OUCLIUMJINH,
NPUMEHEHNSI B MOBCEAHEBHOWN XXN3HU;

ecO3faHMe (pyHOAMeHTa O/ MaTeMaTM4eCcKoro pasBuTusl, opMupoBaHUE
MEXaHN3MOB MbILLIEHUS, XapaKTepHbIX nns MaTeEMaTUYEeCKOM
NeATeNlbHOCTN.

[Tporpamma peanuzyercs B nepuoa co 01.09.2018 r. mo 24.05.2019 . B cooTBEeTCTBUH C Y YEOHBIM
rwianoM juies Ha 2018-2019 yueOusrii ron u rpadukoM npoxokaeHust yaeOHoro marepuana. [Iporpamma
paccuntana Ha 102 gaca (4/2 daca B He/emI0).

1. Ilnanupyemble pe3yJbTaThl OCBOCHHS Kypca.

Buvinycknux nayuumcs (015 ucnonb308aHusi 8 NOBCEOHEBHOU HCUSHU U 0OeCneyeHUs. 803MONCHOCTU
YCNneuHo20 npoooJICceHUs. 00pa308anusi Ha OA3080M YPOBHE):
DJIeMeHTBI TEOPUH MHOKECTB M MATEMATHYECKOH JIOTHKHU:
e omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHSIMH: MHOXECTBO, 93JEMEHT MHOXECTBa,
MTOJIMHOXKECTBO, IPUHA ICKHOCTD,
* 33J1aBaTh MHOXKECTBA MTEPEUHCIICHUEM HX 3JICMEHTOB;
* HaXO/IUTh TIepeceucHre, 00BETMHEHNUE, IOJIMHOKECTBO B MPOCTEUIITNX CUTYAITUSX;
* omepupoBaTh Ha 0a30BOM YpOBHE TMOHATHSMH: OIpPEICICHHE, aKCHOMa, TeopeMa,
JI0Ka3aTeIbCTBO;
* IPUBOJIUTH MPUMEPHI M KOHTPIIPUMEPHI JJIs1 IOATBEPIKACHUSI CBOUX BBICKa3bIBAHHIA.
B noBce1HeBHOI KU3HHU M TP U3YYEHUH PYTUX MPEAMETOB:
* HCIOJIB30BaTh rpaUIecKoe MPEICTABICHHE MHOXKECTB ISl OTIMCAHUS PEaIbHBIX TIPOIIECCOB U SIBIICHHH,
MIPY PENICHUH 3a]1a4 APYTUX YIeOHBIX MPEAMETOB.
Yucaa:

* ONIEPHUPOBATH HA 0A30BOM YPOBHE TIOHATHSMU: HATYPAITBLHOE YHCIIO, [IEI0e YHCII0, OOBIKHOBEHHAS
IpoOb, necsTudHas ApoOb, CMeIIaHHas APoOb, PAMOHAIBHOE YHUCIO, apUPMETUICCKHA KBaJpaTHBIH
KOpEHB;

* BBINIOJHATH OKPYIJICHHWE DPAIMOHATBHBIX YHCEN B COOTBETCTBHHM C TIPAaBWJIAMHU; * OIICHUBATh
3HAYCHHE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIHLHOTO [IEJI0T0 YHCIIa;

* pacro3HaBaTh pallOHAILHBIC U HPPAITUOHAIBHBIC YHCIIA;

* CpaBHUBATh YHUCIIA.

B noBceHeBHOI KH3HH U NIPU U3YYeHUH APYTHX MPEIMETOB:
* OIIEHUBATH PE3YIBTAThl BEIYUCICHHA MTPU PEIICHUN MTPAKTHUECKHUX 3a]1aY;
* BBITIOJIHATH CPAaBHEHHE YHCEIT B PEaIbHBIX CUTYAIIUsX;
* COCTAaBIISITh YUCIIOBBIC BBIPAKCHUS MPHU PEIICHUU MPAKTHUECKHUX 3a/1ad M 3a7ad U3 JPYruxX
Y4EOHBIX TIPEIMETOB.
ToxnecTBeHHBbIE MPEOOPA30BAHUS:
* BBITIOJIHATh HECJIOXKHBIC MPEoOpa30BaHUs JIJIsl BHIYHMCICHUS 3HAUCHHWN YHCIIOBBIX BBIPKCHHH,
COJICpKAIIUX CTETIEHU C HATypaJIbHBIM TIOKa3aTesIeM, CTENIEHH C [IEIbIM OTPHUIIATEIHFHBIM MTOKa3aTeIIeM;
* BBINOJIHATH HECJIOXKHBIC TIPe0OPa30BaHUs IENIBIX BBIPAKCHUN: PACKPBIBATh CKOOKH, IPUBOIUTH
MoJ00HEIE cllaraeMEIe;
* HUCTOJB30BaTh (OPMYIIBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPaTOB) JJI YIPOIIECHHUS BHIYUCICHUN 3HAUEHUI BBIPAKECHUI;
* BBITNIOJIHATh HECIIOXKHBIE TPEOOpa3oBaHUs JIPOOHO-THHEHHBIX BBIPAKCHUH W BBIPAKCHUH C
KBaJIPATHBIMH KOPHSIMH.
B noBceHeBHOI KH3HH U NIPU U3YYeHUH APYTHX MPEIMETOB:
* IOHUMAThH CMBICTT 3aIMCH YUCJIA B CTAaHJIAPTHOM BUJIC,
* OTIEpUPOBATh Ha 0a30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3alMCh YHCIIaY.
YpaBHeHUs] U HEPABEHCTBA:



* onepupoBaTh Ha 0a30BOM ypOBHE MOHSATHSAMHU: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YpPaBHEHUE,
KOpEHb ypaBHEHUS, pEllIeHHE YPaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHIE HEPABEHCTBA,

* IPOBEPSATH CIPABEUIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

* pemiaTh JIMHEHHbIE HEPABEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOASALIMECS K JTMHEHHBIM;

* pemaTh CUCTEMbI HECJIOKHBIX JIMHEHHBIX YpPaBHEHUH, HEPAaBEHCTB;

* IPOBEPSATH, ABJSIETCS JIU TaHHOE YUCJIO PELICHUEM YpaBHEHUS (HEPABEHCTBA);

* pemath KBaJpaTHbIe ypaBHEHUS 110 (hopMyre KOpHEl KBaApaTHOrO ypaBHEHUS;

* U300paXkaTh PEIICHUsI HEPABEHCTB U UX CUCTEM Ha YUCIIOBOU MPSMOM.

B noBcenHeBHOM KU3HHM M IPH U3YYEHHUH APYTHX NPEeIMETOB:

* COCTaBJISITh U pellaTh JIMHEHHbIE YpaBHEHHS MPU PEUICHUM 3a]lady, BO3HUKAIOUIMX B APYTUX
y4eOHBIX MpeMeTax.
DyHKIUM:

* HaXOJUTh 3HaUCHHE (PYHKLMH MO 33JaHHOMY 3HAYEHHUIO apr'yMEHTa;

* 1o rpaduky HaxomuTh 0O0NACTh ONpPENENICHUS, MHOXKECTBO 3HAUCHWM, HYIU (YHKIHH,
MIPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs U YObIBaHMSA, HauOoJjbllee U HauMEHbIIee
3Ha4YeHUs PyHKIUY;

* CTPOUTH IpauK JTUHEHHON QYyHKIMHY;

* IpOBEpsTH, SBISIETCA JIM JaHHBIA rpa@uk rpadpuxkom 3amaHHOM (QYHKUMK (JIMHEHHOM,
KBaJpaTUYHOMN, 0OpaTHON MPONOPLIMOHAIEHOCTH);

* omnepupoBaTb Ha 0a30BOM YpPOBHE MOHSTUSAMU: IIOCIEIOBATEILHOCTh, apu(pMeTHyecKas
IIPOrpeccusl, FEOMETPUYECKAs IPOrPECCUs;

* pelaTh 3aJa4d Ha MPOrpecCuu, B KOTOPBIX OTBET MOXKET ObITh MOJIYYEH HENOCPEICTBEHHBIM
nojicyeToM 0e3 npuMeHeHust (popmyit.

B noBceHeBHOI :KU3HHU M IPU U3yYEHUH APYTUX NPeAMETOB:

* UCIIOJIb30BaTh IPa)UKU peasibHBIX MPOLECCOB U 3aBUCUMOCTEN /ISl ONpEe/Ie/IeHUs] UX CBOMCTB
(HauOonplIie W HAMMEHbIIME 3HAUEHUS, IPOMEXYTKM BO3pacTaHus U yObIBaHUA, OOJIACTH
MOJIOXKUTEJIBHBIX M OTPULIATENbHBIX 3HAYEHUH U T.I1.);

* HUCHOJIb30BaTh CBOMCTBA JIMHEHHOM (QYHKUMU U ee rpaduk Ipu pelieHuH 3a1ad U3 APYrux
y4eOHBIX MPEIMETOB.

CraTucTiKa U TeOpUsi BEPOATHOCTE:
* UMETb MPEACTABICHUE O CTATUCTUYECKHUX XapaKTEPUCTHKAaX, BEPOSTHOCTU CIIy4yalHOTO

coOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

* pewarte NpocTedlIre KOMOWHATOPHBIE 3aJaud METOAOM IMPSIMOTO W OPraHU30BAaHHOTO
niepedopa;

* IPEJICTaBIATh JaHHbIE B BUE TaOJIMLl, AUarpamMm, rpagpuKoB;

* yuTaTh UH(OPMAIUIO, IPEJCTABICHHYIO B BUE TaOIUIIbl, AMArPaMMBbI, rpaduka;

* OIIpENIeNIATh OCHOBHBIE CTATUCTUYECKHUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;

* OLICHUBATh BEPOSATHOCTH COOBITHS B IPOCTEUIINX CITydasX.
B noBcenHeBHOM KU3HHU M IPH U3YYEHHH JAPYTHX NPEAMETOB:

* OLICHUBATh KOJIMYECTBO BO3MOXHBIX BApUAHTOB METOJIOM Iiepedopa;

* IMETb MPEJCTABICHUE O POJIM MPAKTHUECKU JOCTOBEPHBIX U MATOBEPOSITHBIX COOBITHIA;

* CPaBHHMBATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTHUKH, IOJYUEHHbIE B IIPOLIECCE PELICHUS
IIPUKIJIAIHON 3a/1a4i, U3yYEHUS PEATILHOTO SBJICHUS;

* OLICHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHH U SBJICHUM B HECTIOKHBIX CUTYaLIUSX.
TexkcroBbIe 3a1a4M:

* CTPOMUTH MOJEIb YCIOBHUS 3a1aud (B BHUJE TAOIMUIIbI, CXEMbl, PUCYHKAa WM ypaBHEHUS), B
KOTOPOM J1aHbl 3HAYEHUSI IBYX U3 TPEX B3aUMOCBSA3aHHBIX BEIMUUH, C LI€IbI0 IOUCKA PEILICHUS 3a]auy;

* pemiath 3a7jauyl Ha HaXOXKICHHE YaCTH YUCJIa U YHCa 110 €ro YacTH;

* pemiaTh 3a/1a4d Pa3HbIX TUIOB (Ha pPabOTy, Ha MOKYIKH, HA JABHXKCHUE), CBSI3BIBAIOIIUX TPU
BEJIMYMHBI, BBIACIATH 3TU BEJIMUMHBI U OTHOILIECHUS MEX1y HUMH;

* HAXOJUTh IIPOLEHT OT YMCJIA, YNACJIO MO MPOLEHTY OT HErO, HAXOAUTh NIPOLIEHTHOE CHU)KEHUE
WM TPOLIEHTHOE MOBBIIIEHUE BEIIUYUHBI.
B noBcenHeBHOM XKU3HHU M IPH U3YYEHHH JAPYTHX NMPEAMETOB:



* BBIJBUTAaThb TUIIOTE3bl O BO3MOXHBIX IPEICIbHBIX 3HAYEHMUSX HCKOMBIX B 3a7aye BEJIUYUH
(menatp NPUKUAKY).
Hcropus MmaTeMaTHKU:

* OIIMCBHIBATh OT/JCJIbHBIC BBIJAIOLIUECS pE3y/IbTaThl, IOJYyYEHHbIE B XOJE Pa3BUTHS
MaTEMAaTUKU KaK HayKH;

* 3HaTh NMPUMEPHl MAaTeMaTHUYECKUX OTKPBITUM M MX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U
BCEMUPHOU UCTOPUEH;

* IOHUMATh POJIb MaTeMAaTUKU B pa3Butuu Poccuu.

MeTtoabl MATEMATHKH:
e BbIOMpaTh NOAXOMMIIMNA M3YyYEHHBIH METOH ISl pEIIeHHs M3YyYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a/1a4;
* IPUBOAWTH NPUMEPHl  MATEMaTUYECKMX  3aKOHOMEPHOCTEH B  OKpYXKaroIIeH
JNEHUCTBUTEIBLHOCTH U IPOU3BEIEHUAX UCKYCCTBA.

BuinyckHux nomyuum 603M0ONCHOCHb HAYYUMbCA (015 0becnedeHus 603MOACHOCIU YCREUHO20
npPOOOdHCEHUsL 00PA30B8AHUS HA 6A3080M U V2TYOTIeHHOM VPOBHSIX):
DJieMeHTbI TEOPUH MHOKECTB U MaTeMaTHYeCKO JIOTUKHU:

* ONEpUPOBaTh IOHATUSAMU: ONPEIEIICHHUE, TEOpEMa, aKCMOMa, MHOXKECTBO, XapaKTEPUCTHKHU
MHOKECTBA, AJIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IOJMHOXKECTBO,
IIPUHAJJIEKHOCTD, BKIIFOUEHUE, PABEHCTBO MHOYKECTB;

* n300pakaTh MHOYKECTBA U OTHOIIICHUE MHOXKECTB C IIOMOIIBIO KPYyroB DUjepa;

* ONpeaeNiiaTh NPUHAIICKHOCTh HIIEMEHTAa MHOXXECTBY, OOBEIUHEHUIO U IEPECEUCHUIO
MHO>KECTB;

* 33/1aBaTh MHOXKECTBO C IIOMOIIBIO NIEPEUUCIECHUS IIEMEHTOB, CIIOBECHOTO OIIMCAHMSL.

B noBceHeBHO KU3HM M IPH U3YYeHHUH IPYTHX NPeAMETOB:

* CTPOUTH LENOYKH YMO3AKJIIOUEHNUN HAa OCHOBE MCIIOJIb30BAHNUS [TPABUII JIOTHKHY;

* HCII0JIb30BaTh MHOXKECTBA, OINEpallMd ¢ MHOXECTBAMHM, UX rpadpuyueckoe MpercTaBieHue Jyis
OIMCAHUsS PEAJIBHBIX IIPOLIECCOB U SIBJIICHUM.

Yucaa:

* OINEpUPOBATh IMOHATUAMU: MHOXKECTBO HATypaJbHBIX YHUCENl, MHOXKECTBO LEJbIX YHCEN,
MHOKECTBO PAllMOHAJIBHBIX YHCEJ, HUPPALUOHAIBLHOE YMCIIO, KBaJpaTHBIH KOPEHb, MHOXECTBO
JNEHUCTBUTENBHBIX YMCE, TEOMETpUYECKas MHTEPHpETalusl HaTypajbHBIX, LEJbIX, PALMOHAJIBHBIX,
NEHCTBUTEIBHBIX YHUCET;

* IOHUMATh U OOBSICHATH CMBICI MTO3UIIMOHHOM 3alMCH HAaTYpaIbHOIO YUCIIA;

* BBINOJIHATH BBIYMCIEHUS, B TOM 4YHUCJIE C HCIOJIb30BAHUEM IIPHUEMOB palMOHATIbHBIX
BBIYHCIICHUI;

* BBINIOJIHATH OKPYIJIEHUE PAallMOHAIBHBIX YHCET C 3a/1aHHOM TOUHOCTHIO;

* CpaBHUBATh pallMOHAJIbHBIE U UPPALIMOHAJIbHBIE YNCIIA,;

* YIOPSAA0YMBATh YHCIIA, 3aIMCAHHBIE B BU/1€ OOBIKHOBEHHOU U IECATUYHON Ipoou;

* HaxonuTs HOJl 1 HOK uncen u ncnonp30BaTh UX NpU PELICHUM 3a/1a4.

B noBceHeBHOI KU3HU M TP U3YYEHUH JAPYTUX NPeAMETOB:

* IPUMEHSTh MpaBWia NPUOIMKEHHBIX BBIYMCICHUN NpPU pEIIEHUH MPAKTUYECKUX 3ajad U
pEeLIeHNH 3a]a4 APYruX y4eOHbIX IPEIMETOB;

* BBINOJIHATH CPABHEHUE PE3YJIbTATOB BBIUMCIICHUI MPU PEIICHUU NIPAKTUUYECKUX 3a7ad, B TOM
yyclie NPUOJIMKEHHBIX BHIYUCICHUI;

* COCTABJIATh M OLICHMBATh YMCJIOBBIE BBIPAKEHUS IPU PELICHUM NPAKTUYECKUX 3a/ad U 3a/1ad
U3 IpyTrux y4eOHBIX MIPEIMETOB;

* 3aIMCHIBaTh U OKPYIVISATh YUCIIOBBIE 3HAYECHUS PEAJIbHBIX BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX
CUCTEM U3MEpEHUSI.

TosxnecTBeHHBbIC IPE00Pa30BAHUSA:

* ONepUpoBaTh IMOHITUSAMM CTENEHH C HATypaJibHbIM IIOKa3aTeleM, CTENEHH C LEJIbIM
OTpHLATEIbHBIM IIOKA3aTEIIEM;

* BBINOJIHATH IPEOOpa3OBaHUs LEIbIX BBIPAKEHUN: NEHCTBUS C OJHOWIEHAMH (CIIOKEHHE,
BbIUUTAHUE, YMHO)KEHHE), IEHCTBHS C MHOTOWIEHAMH (CJIOKEHHE, BBIYMTAaHUE, YMHOXKEHUE);



* BBINOJHATH PA3JIOKCHUE MHOTOWICHOB Ha MHOXKUTEIN OJHHUM U3 CIOCOOOB: BBIHECEHHE 3a
CKOOKY, IpyNIIUPOBKA, UCII0JIb30BaHUE (POPMYI COKPAILIEHHOTO YMHOKEHUS;

* BBIJICJIATH KBAJPaT CyMMBI U Pa3HOCTU OJJHOUJICHOB;

* pacKJIaJpIBaTh HA MHOYKUTEIH KBaIPATHBIN TPEXWICH;

* BBINOJIHATH NPE0OpPa30BaHUs BBIPAKEHUN, COIEPKAILUX CTETEHU C LENbBIMUA OTPULIATEIbHBIMU
MOKA3aTeNIsIMHU, TIEPEXOUTh OT 3alFCH B BHJE CTETIEHH C LIEJIBIM OTPHIIATEIFHBIM ITOKAa3aTeIeM K 3aIiCH
B BHJIE Apo0u;

* BBINOJIHATH MPeoOpa3oBaHusl JPOOHO-PALMOHANIBHBIX BBIPAKEHHUM: COKpalleHue JIpoOei,
npuBefieHUe anredpanueckux ApoOeill k oOmeMy 3HaMEHaTelo, CIOXKEHUE, YMHOXKEHHE, [eJIeHHUEe
anredpandeckux ApoOel, Bo3BeaeHHE anredpandeckor IpoOu B HATypaiIbHYIO U LIETYI0 OTPULATEIbHYIO
CTEIICHb;

* BBITIOJIHATH MPEO0Pa30BaHUs BEIPAKEHHH, COACPIKAINX KBaIpaTHbIE KOPHU;

* BBIJICJIATH KBAJIPaT CyMMbl WM Pa3HOCTH JBYYJICHA B BBIPAXKEHUSX, COEpKAIIUX KBaJpaTHbIE
KOpHH,

* BBITNIOJIHATH PE0OPa30BaHUs BEIPAKEHUH, COJEPIKAIMX MOAYJIb.

B noBceiHeBHOI KM3HH U MPH U3YYeHUHU APYTUX MPeIMETOB:

* BBINIOJIHATH NPE0Opa30BaHUs U ICHCTBHS C YUCIIaMU, 3alIMCAaHHBIMH B CTAHJIAPTHOM BUJIE;

* BBINOJHITH MPEOOpa30BaHUsl ANreOpandecKuX BBIPAKCHUH MpPHU PEIICHUH 3a/1ad JPyrux
y4eOHBIX MPEIMETOB.

YpaBHeHHUsI 1 HEPABEHCTBA:

* OmepupoBaTh IOHATUSMH: YPAaBHEHUE, HEPABEHCTBO, KOPEHb YpPaBHEHUs, pelIeHUe
HEPaBEHCTBA, PABHOCWIBHBIC YpaBHEHHs, OOJACTh ONPE/ICICHUS ypaBHEHHS (HEPaBEHCTBA, CHUCTEMEI
ypaBHEHUI WJIM HEPABEHCTB);

e pemaTh JMHEHHBIE YPAaBHEHUS W YPaBHEHUS, CBOIUMBIE K JIMHEHHBIM C ITOMOIIBIO
TOXJICCTBEHHBIX IPe00pa30BaHMIA;

* pemiaTth KBaJpaTHBIE ypPaBHEHHWS M YPAaBHEHWS, CBOJMMBIC K KBAJPATHBIM C TIOMOUIBIO
TOXJICCTBEHHBIX IPe0Opa30BaHMIA;

* pemath ApoOHO-THHEHHBIE YpaBHEHMUS,

“ f@=a Jfe)=Js)

* pelaTh MPOCTeMIINE NPPAMOHAIBHBIE YPABHEHHS BUIA ¥ ;N A ;

* pemath ypaBHEHHUsI CIIOCOOOM Pa3NIOKEeHUsI HA MHOXKHUTEIH 1 3aMEHbI IIEPEeMEHHOM;

* HCIOJIb30BaTh METO/ MHTEPBAJIOB JUIsl PELLICHUS LIEJIbIX U JPOOHO-pallMOHAIBHBIX HEPABEHCTB;

* pemarh JIMHEHHbIE YpaBHEHHs U HEPABEHCTBA C MMapaMeTPaMHu;

* peaTh HECJIOKHBIE KBAIpaTHbIE YPABHEHUS C MapaMETPOM.

B noBceHeBHOI *KM3HHM M NPU U3YYeHUHU APYTHX MPeIMeTOB:

* COCTaBJIATh M pelllaTh JUHEWHbIE U KBaJpaTHbIE YpAaBHEHMsI, YPAaBHEHMs, K HUM CBOJIIIUECH,
CHCTEMBI JIMHEHHBIX ypaBHEHUH, HEPABEHCTB TIPU PEIICHUH 3314 IPYTUX YI€OHBIX MPEIMETOB;

* BBIIOJHATH OLIEHKY MpPaBIONONO0US pe3yibTaToB, MOJy4aeMbIX MPHU PELICHUM JUHEHHBIX U
KBaJPaTHbIX ypaBHEHMU W CUCTEM JIMHEHHBIX YpaBHEHHH M HEPaBEHCTB NPHU PELICHWH 3a7ad JIPYTuX
y4EOHBIX IPEAMETOB;

* BBIOMpATh COOTBETCTBYIOIIUE ypPaBHEHHWs, HEPABEHCTBA WMJIM MX CHUCTEMBI IJIsi COCTaBJICHUS
MaTeMaTu4ecKoi MOJIeNn 3aJaHHON peabHON CUTYyallMM WM MIPUKIIAJAHON 3a/1auH;

* YMETh MHTEPIPETHPOBATH MOIYYCHHBIN MIPU PEIICHUN YpaBHEHHS, HEPABEHCTBA WM CHCTEMBI
pe3ynbTaT B KOHTEKCTE 3a/laHHOM pealbHOM CUTyalluy WM IPUKJIaHON 3a1auH.

DyHKIUH:

* ONEpUpOBaTh MOHATUSAMM: (DYHKIHMOHAJIbHASI 3aBUCUMOCTb, (yHKuMA, rpaduk ¢yHKIUH,
cnocoObl 3amaHust (QYHKIMH, apryMEHT W 3Ha4deHue (QYHKIUH, 0OJACTh OINpeNesIeHUs] ¥ MHOXXECTBO
3HaueHUH (QyHKUMK, HyIM (QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIUH,
YEeTHOCTH/HEUYETHOCTh (PYHKIIHH;

* CTPOMTH IpadUKH JIMHEHHOM, KBapaTUYHON QYHKIMH, 0OpaTHON MPONOPIUOHAIBHOCTH, QYHKIUH

r = 3
BI/I}IaZ} a+x+b .'yz‘/;, y—\/; sy = ‘x‘.

* Ha IpUMepe KBaIpaTUUHON (DYyHKIIMH, UCIIOIB30BaTh Mpeodpa3zoBanus rpaduka Gpynkunn y=f(x) mis

nocrpoenns rpadukos dyaxuuii ¥ = @ f (kx +b) +c,



* KccileoBaTh (DYHKIUIO 10 ee rpaduKy;

* HAXOOUTb MHOXECTBO 3HAUYEHUM, HYIM, HPOMEXKYTKH 3HAKOINOCTOSHCTBA, MOHOTOHHOCTHU
KBaJpaTUYHON (YHKIIUH;

*  OmepupoBaTh  MOHATHSIMM:  TOCJIEIOBaTE€IbHOCTb,  apU(pMETHUECKas  MpOrpeccus,
reOMETPUYECKAs IPOrpeccus;

* pemiath 3a7a4yl Ha apUPMETHUECKYIO U TEOMETPUUECKYIO MPOTPECCHIO.

B noBcenHeBHOM XKU3HM M IPH U3YYEHHH JAPYTHX NMPEAMETOB:

* WUIIOCTPUPOBATh C TIOMOIIBI0 Ipaduka peanbHYI0 3aBUCUMOCTb WM MpOIEcC MO HX
XapaKTEPUCTUKAM;

* UCMOJb30BaTh CBOMCTBA W rpaduK KBaJpaTWUYHOW (YHKUUHU NPH PEIIEHUHU 3ajad U3 JPYyrux
y4eOHBIX MPEIMETOB.

TekcToBbIe 3a1a4M:

* pelaTh IPOCTHIE U CIIOKHBIE 3a/1a4l Pa3HBIX TUIIOB, a TAK)KE 3aJ]a4y TIOBBIIIEHHON TPYAHOCTH;

* UCMOJb30BaTh Pa3HbIe KPaTKHE 3allUCU KaK MOJIEJIM TEKCTOB CJIOXHBIX 3ajjau Ul IOCTPOCHHUS
IIOMCKOBOM CXEMBI U PEILIECHUS 3a/]ay;

* BBIJICJISATH ATAlbl PEUICHUS 3a/1a41 U COJepKaHHE KayK0ro HTara;

* UHTEPIIPETUPOBATh BBIUMCIIUTENBHbBIE PE3YIbTAThl B 331a4€, UCCIEA0BATh MIOJyYEHHOE PEIIEHUE
3a/1a4u;

* pemarb pa3HOOOpa3HbIC 33JaUl «HA YaCTH,

* pemiatb U OOOCHOBBIBATH CBOE pEUIEHHE 33434 (BBLACIATH MAaTeMaTHYECKYI0 OCHOBY) Ha
HaXO0XJIEHHE YacTH YMCJIa ¥ YUCIIA 110 er0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIa Ipo0Ou;

* 0CO3HaBaTh U OOBACHATH UJIEHTUYHOCTD 3aJ[ad Pa3HbIX TUIIOB, CBA3BIBAIOLINX TPHU BEJIMYUHBI (HA
paboTy, Ha MOKYIIKH, Ha IBU)KEHHUE), BBICIATH 3TU BEIMUYMHBI U OTHOLICHUS MEXY HUMH, IPUMEHSTh UX
IIpU pELICHUH 3a/1a4, KOHCTPYHPOBaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;

* BJIaJICTh OCHOBHBIMHU METO/IaMU PELLEHUS 3a7a4 Ha CMECH, CIUIABbl, KOHIICHTpaLUY;

* pemiath 3a/laud Ha MPOLEHTHI, B TOM YHUCIIE, CIOXKHbBIE IPOLEHTHI ¢ 00OCHOBAHUEM, UCIOJIb3YS
pasHbIe CIIOCOOBI;

* pewarb 3a7ayd MO KOMOMHATOPUKE WU TEOPUU BEPOSITHOCTEH Ha OCHOBE HCIOJIb30BaHUS
U3yYEHHBIX METOJIOB U 00OCHOBBIBATH PEILICHUE;

* peliaTh HECJIOXKHBIE 3a/1a41 110 MaTeMaTU4eCKON CTaTUCTHUKE.

B noBcenHeBHOM XKU3HHM M IPH U3YYEHHH JAPYTHX NMPEAMETOB:

* BBLACIATh NPU PELICHUM 3a/ad XapaKTepUCTUKH paccMaTpuBacMOM B 3ajaye CUTYalluH,
OTIMYHBIE OT peajbHbIX (T€, OT KOTOPHIX a0CTParupoBalIMCh), KOHCTPYHUPOBATh HOBBIE CUTYAIMH C
YU4ETOM OTHX XapaKTepUCTHUK, B YAaCTHOCTHM, IpPHU PEIIEHUH 33a7ad Ha KOHLIEHTPALUH, YYUTHIBATh
IJIOTHOCTD BEILECTBA;

* pemath U KOHCTPYUPOBATh 3aJa4ll HA OCHOBE PaCCMOTPEHUS PEAJIbHBIX CUTYaIlUi, B KOTOPBIX HE
TpeOyeTCsl TOUHBINM BBIUMCIUTENbHBIN Pe3ysbTarT;

* peliath 3a7a4y Ha JBUKEHUE N0 PEKE, pacCMaTpHUBas pa3Hble CUCTEMbI OTCUETA.

CraTucTHKA ¥ TEOPHsS BEePOATHOCTEI:

* ONEpUPOBATH MOHATUSMU: CTOJIOUATBIE M KPYrOBbIE JHWArpaMMbl, TAaOJUIbl JAHHBIX, CPEIHEE
apupMeTHyecKoe, MenuaHa, HauOoJiplllee M HaWMEHbIIee 3HAUeHHUsS BBIOOPKH, pa3Max BbIOOPKH,
JUCIIepCUs U CTaHJApPTHOE OTKJIOHEHUE, ciyyaiiHasi U3MEHUYHUBOCTB;

* U3BJIEKaTh UH(POPMAIHIO, TPEICTABICHHYIO B TA0IUIIAX, HA AUAarpaMMax, rpadukax;

* COCTaBJIATH TaOJIULIbI, CTPOUTH AUArPAMMBbI U TpaQ KU Ha OCHOBE JIaHHBIX;

* ONepupoBaTh MOHATUSAMH: (aKTOpUAN YHUCIA, TEPECTAHOBKUM M COYETaHMs, TPEYrOJIbHUK
ITackas;

* IPUMEHSATH NPABUJIO IPOU3BEICHUS NP PEILICHMH KOMOMHATOPHBIX 3a/1a4;

B noBceHeBHO »KU3HU M IPH U3YYeHHUH IPYTHX NPeAMeETOB:

* U3BJEKaTh, WHTEPIPETHUPOBATH M NPeoOpa3oBbIBaTH HH(GOPMALIMIO, TPEJICTABICHHYIO B
TabiuIax, Ha AuarpaMMax, rpadukax, OTpaskarollyl0 CBOMCTBA U XapaKTEPUCTHUKH PEaJIbHBIX MPOLIECCOB
U SIBJICHUI;

* OIpeneNiaTh CTAaTUCTUYECKHUE XapaKTEpUCTUKU BBIOOPOK 1O TalOnuuaM, JuarpaMMmam,
rpaduKam, BBIOJIHATH CPABHEHUE B 3aBUCUMOCTH OT LIEJIU pEIIeHUs 3a/1a4u;

* OLIEHUBATh BEPOATHOCTH peaIbHbIX COOBITUH U SBJICHUM.



Hcropus MmaTeMaTHKU:

¢ XapaKTCPU30BaTh BKJIAJ BBIAAIOIINUXCSA MAaTEMATHUKOB B PA3BUTHC MAaTCMATUKW U MHBIX HAYYHBIX
oOIacrei;

¢ IIOHUMAThb POJIb MATEMATUKH B PA3BUTHUU Poccun.
Metoabl MATEMATHKH:

d BBI6I/IpaTB HU3YYCHHBIC METOABI U UX KOM6I/IHaHI/II/I AJId pCIICHHA MaTEMAaTUYCCKUX 3a/1a4;

* IPUMEHATH IPOCTEUIINE IPOrPAMMHBIE CPEACTBA U AIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI
MpY PEUICHUH MaTeMaTHYECKUX 3a]1ay.



2. Copep:xxanue y4e0HOro Kypca «Ajaredpa»
9 kiacce

1. HepaBeHcTBa U cHCTeMbl HepaBeHCTB — 16 yacos.

JIuHelHble 1 KBaJpaTHBIE HEPABEHCTBA C OJHOW IEpeMEHHOW. PaBHOCHMIIBHOCTH HEPaBEHCTB,
paBHOCUJIbHBIE TpeoOpa3oBaHus. PanrioHanbHble HepaBeHCTBA. PerieHne palmoHaabHbIX HEPABEHCTB
METOJIOM MHTEpBAJIOB. MHOXKECTBa U onepanuu Hax HUMU. CHCTeMBbl HEpaBEHCTB. PelieHne cucreM
palMOHAaJIbHBIX HEPABEHCTB.

2. Cucrembl ypaBHeHui — 16 yacos.

PannonanbHoe ypaBHEHHE € JBYMsI II€pEMEHHBIMM, ero peuieHue u rpapuk. CucTemsl
palOHAIBHBIX YPABHEHUM C JBYMs IIE€PEMEHHBIMH, OCHOBHBIE METO/BI UX pELIEHUs: rpaduuecKkuit,
MOJICTAHOBKA, ajre0Opanyeckoe CJIOKEHUE, BBEICHHE HOBBIX MepeMeHHbIX. [loHATHE O
PaBHOCHUJIBHOCTH CHUCTEM YypaBHEHUH. CHCTEMBl YpaBHEHHUM KaK MaT€MaTUYECKHE MOJEIU
peaJIbHBIX CUTYalMil (TEKCTOBBIE 3a/1a4M).

3. Uncnosblie pyHkumu — 24 yaca.

Omnpenenenne (QyHKIUUA, crocodsl 3aganus ¢yHkuu. OO6macTe omnpeneneHus, 00JacTh
3HaueHuil (yHkiuu. CpolicTBa (YyHKIMH: MOHOTOHHOCTH, OIPAaHUYEHHOCTb, HauOoJIbIIEEe U
HauMEHbllIee 3HA4YeHUs (PYHKIMU Ha 3aJaHHOM NOpoMmexyTke. UeTHble M HedeTHble (YHKLHH,
ocoOeHHOCTH uX TIpadukoB. HarmsiaHo-reomMeTpuyeckue NpeICTaBICHUS O HENPEPHIBHOCTH U
BBITYKJIOCTU (yHKIMI. O030p CBOMCTB U I'pauKOB U3BECTHBIX QyHKIMN: vy = C, y=hkx + m, y =
kix, y=kx’,y =vx, y=ax’ +bx+c y=|x|.

@yHKIMHU y = X", y =x"" (n — HaTypaJbHOE YUCIIO), UX CBOMCTBA U rpaduku. OyHKIUA y = Vx

, €€ CBOMCTBA U IpaduK.

4. Ilporpeccun — 16 yacos.

OrnpezneneHne YHUCIOBOM IOCIENOBAaTEIbHOCTH W CIOCOOBI €€ 3aJaHus: aHAJIUTHYECKHUH,
CIIOBECHBI, PEKypPpPEHTHBI.  MOHOTOHHBIC  TIOCJICAOBATCIILHOCTH. ApupMETHYSCKAas U
reomMeTpuyecKas porpeccuu: onpeneaeHus, GOpMyJibl 7-20 4iaeHa, POPMyIbl CYMMBI 71 YJI€HOB, Xa-
PaKTEpPUCTUYECKHE CBOMCTBA.

5. DiieMeHTBI KOMOMHATOPUKH, CTATHCTHKH U TeOPUH BeposiTHOCTel — 10 yacos.

Komounaropuka. KomOunaTopHsie 3an1auu. MeTobl pemeHust MPOCTEHINX KOMOMHATOPHBIX 33134
(mepeGop BapuaHTOB, IOCTPOCHHE JEpeBa BapHAHTOB, NpaBWIO YMHOXxeHUs). IlepectaHOBKM u
(dakropua.

Crarucruka — au3aiin undopmauuu. TabnmyHoe n rpacdunyeckoe npencraBsieHme
OaHHbIX, CTONOYaTble N KPYroBble AnarpamMMbl, Frpadukn, MpUMEHeHe amarpamMm un
FpaCbI/IKOB Ona onmncaHmA 3aBUCNMOCTEN peasibHbIX BEJINYNH, N3BJiedHeHne
nHpopmaumnn n3 Tabnnu, gnarpamMmm n rpamnKoB. OOLIuii psa TaHHBIX U PAJ JAHHBIX
KOHKPETHOTO MU3MEPEHUs, BApUAHTA psifia NaHHBIX, €€ KPaTHOCTh, 4YaCTOTA U NPOLCHTHAs 4acTOTa,
CTPYIIMPOBAHHBIN PAJ TaHHBIX, MHOTOYTOJIBHUKH pactipeneneHus. Oovem, pa3max, MoJa, CpeaHee
3HAYCHHUE.

Cayuaiinble cOObITHSI M BepoSITHOCTb. CiryyaiiHble COOBITHSI: JOCTOBEPHOE M HEBO3MOXKHOE
COOBITHSI, HECOBMECTHBIE COOBITHSA, COOBITHE, MPOTUBOIOJIOKHOE JTaHHOMY coObITHIO. Dopmyrna
CIIOKEHUSI BEPOSTHOCTEH. BeposSTHOCTH TMPOTHBOMONOXKHBIX CcOObITHH. HesaBucuMble COOBITHSI.
YMmHO)keHue BeposiTHOCTeN. Kiaccuyeckoe onpeeneHue BepoITHOCTH.

6. BeonHoe nosropenne, Ooodmarmmee nopropenne — 20 yacos.



3. Temarn4yeckoe NVIaHUPOBAHHE

Yueonas ‘ Tema ypoka OcHoBHOE coepkaHue N0 TeMaM ‘ ®opma ypoka ®opma
HexeIst KoanyecTBo yacon JHATrHOCTHKH
1 mosryrogue 64 4yaca (4 yaca B HejeJII0)

BBoaHoe noBropenne (4 yaca)
1 1) [ToBropeHue kypca | BwimomHenue aeicTBUil ¢ IpoOIMU. Ypox
anreOpsl 7-8 kmaccoB. | AnreOpandeckue BRIPAKCHHS: IIEIIbIC, 00001IaroIIero
palMoHaAIBHBIC ¥ HPPAIOHATLHEIC TTOBTOPCHIUS
BBIpaXXeHUsT; (POPMYITBI COKPAIIEHHOTO
YMHOXKEHUS.
IToBTOpEeHNE OCHOBHBIX BHJIOB YpaBHEHUW U
QITOPUTMOB UX PEIICHHUS.
(2 gaca)
2) Aomunucmpamuenas [IpoBepka OCTATOYHBIX 3HAHUM. Ypox TecT
Konmponvnan paboma (2 yaca) KOHTPOJIA
(yemarogounas). SHAHH
HepaBencTBa u cucteMbl HepaBeHCTB (16 yacoB)

2 Jluneitnbie U | UucnoBble HEPAaBEHCTBA U UX CBOICTBA. Ypox CP
KBaJpaTHBIC HepasencTso ¢ omgHOIt nepeMeHHOH. PaBHo- 0000mIeHHS |
HEpaBCHCTBA. CUJIBHOCTh HEpaBeHCTB. JInHeiHbIe cucTeMaTH3aig

HEpaBeHCTBA C OAHOU nepemeHHou. KBanpar- | uu 3Hanuit  +
HBIE HEPAaBEHCTBA. MPAKTHKYM
(4 gaca)

3 PannonanbpHbIE PanmonansHple  HepaBeHCTBa C  ONHOM | YPOK
HepaBeHCTBA. MeToJ | IEepeMEeHHOM. Anroputm peuieHus | BBeCHUs
WHTEPBAJIOB. paImoOHAIIEHOTO HEPaBEHCTRA, METO]T | HOBOTO

WHTEPBAJIOB. Pemenue IpoOHO- | 3HAHUS
palOHAIBHBIX HEPABEHCTB. (mexuus,
(2 gaca). HCCIIeIOBATEIhb
ckas pabora) +
MIPaKTUKYM
PauvonanbsHbie Pemenne PalMOHATIBHBIX HEpaBEHCTB | Yok CP
HEpaBeHCTBA. MeToJ | METOIOM HHTEPBAJIOB. MIPUMEHEHUS 1
HUHTEPBAJIOB. (2 gaca). 3aKpeTUICHUS
3HaHUU.
[IpakTuKyM.

4 MHoxecTBa 1 [ToHsiTEe MHOXKECTBA. DJIEMEHT MHOXKECTBa, | YPOK

omepanyy HajJ HUMH. MOJMHOXKECTBO JAaHHOTO MHOXKECTBA, TyCTOE | BBEACHUSA
MHOXecTBO. [lepecedenue u oObeMHEHNE HOBOTO
MHOXecTB. Kpyru Ditnepa. 3HAHMS
(2 gaca). (e,
ucciaenoBaTelnb
ckas pabota) +
MIPAKTHKYM
Cucremsl OrmnpeneneHue CUCTEMBI HEPABEHCTB, YaCTHOE | YPOK
panMoOHATBHBIX 1 o0Iee penieHne, pelieHne CHCTEMBI BBEJICHHS
HEPaBEHCTB. HEPaBEHCTB. HOBOTO 3HAHUS
PaBHOCHIIEHEIE HEPABEHCTBA, PABHOCWIIBHBEIC | (JICKITHS,
npeoOpa3oBaHus HepaBeHCTB. PerieHue yueOHBIH
CHUCTEM JIMHEWHBIX HEPAaBEHCTB. MPAKTHKYM )
(2 gaca).




Cucremsl Pemienne cuctem panmoHanbHBIX [IpakTrkym Cp
paIMoOHATBHBIX HEPaBEHCTB.
HEPaBEHCTB. (2 gaca).
1) Pemenue Pewrenue nHepaBeHCTB, CHCTEM HEPABEHCTB. Ypox
HEPaBEHCTB. (1 gac). MPUMEHEHUS U
3aKpeIUIeHUs
3HAHMM.
2) KonrposbHas (1 gac). Vpok KP
pabota «HepaBeHcTBa KOHTPOJIA
H CHCTEMBI 3HaHUMU.
HEPaBEHCTBY
Cucrembl ypaBHeHnuii (16 yacoB)
PauvonanbsHbie Onpenenenue. Pemenue ypaBHEHUs | Yok
YpaBHEHUS C IBYMS p(x,y)=0. PaBHOCUIIbHBIE ¥ HEPABHOCWIILHBIC | BBEJCHHS
NepeMeHHBIMHU. npeoOpazoBanusi. [paduk ypaBHEHHS C | HOBOTO 3HAHUS
JIByMS NepEMEHHBIMHU. VYpaBHeHue | (JeKums,
OKPYXKHOCTH. yIeOHBIH
(2 gaca). MIPAKTHKYM )
Cucremsl ypaBHernid. | OmnpenerneHne CHCTEMBI YpaBHEHHH C OBYMS | YPOK
OCHOBHBIE TTOHSTHS. MepeMeHHBIMH, pereHue CHUCTEMBI | BBEICHUS
ypaBHeHuil. ['paduueckuii MeTon pelieHus: | HOBOTO 3HAHUS
CUCTEM ypaBHEHHH ¢ ABYMsI IEPEMEHHBIMH. (mexnus,
*HepaBeHCTBa ¥ CHCTEMBl HEpPABEHCTB C | y4eOHBIH
IByMSl mepeMeHHBIMHU. ['paduueckuii MeTon | mpakTUKyM)
pelieHusl.
(2 gaca).
Mertopbl pemenus | Cuctema ABYX JTMHEWHBIX YPaBHEHHUHU C Y4eOHbIid CpP
CUCTEM ypaBHEHHI. JIByMS TIEpEMEHHBIMU. PEIICHHE METOIO0M MPAKTUKYM.
MOJICTAHOBKY, METOJIOM aJITe0pandecKoro
cioxeHus. PelieHne cuctem aByx
ypaBHEHUI, O/THO U3 KOTOPHIX JIMHEIHOE, a
JIPYroe BTOPOU CTETIeHH.
(2 gaca).
MeTtoanl peurenust | OCOOEHHOCTH METOZIa BBEJICHUSI HOBBIX VyeOHbIi CP
CUCTEM ypaBHEHHI. MEPEMEHHBIX NPHU PEIICHUU CUCTEM MIPaKTUKYM.
YpaBHEHUH C IBYMS TIEpEMEHHBIMHU.
(2 gaca).
Oo6o0maronuii  ypok | (2 yaca). VYpoxk
mo Tteme «Meroapl 0000mmeHns u
pereHus CUCTEM CHCTeMaTH3aIl
ypaBHEHUI» 15078 3HAHUU
(TIpakTHKYM)
Cuctemsl ypaBHeHui | PemieHue mpakTuueckux 3a1ad ¢ MOMOLIBIO | Y4eOHBII
KaK MaTeMaTHYECKHe CHCTEM ypaBHEHHH C ABYMsI IEPEMEHHBIMH MPaKTUKYM
MOJIEITH peabHBIX (2 gaca).
CUTYyalUH.
CucreMbl ypaBHEHUH Pernienne mpakTHuecKWX 3ajad C MOMOIIBIO | YUeOHBII
KaK MaTeMaTHYECKHe CHCTEM YpaBHEHHUI C IByMS NMEPEMEHHBIMHU. | IPAKTUKyM
MOJIENTN peaTbHbBIX Pemenre yueOHO-TPEHUPOBOYHBIX TECTOBBIX
CUTYyalUH. sagapui KM OI'D mo teme «CHCTEMBI
YpaBHEHUII.
(3 gaca).
Kontponsnas padora | (1 uac). Ypok
«Cucremsl KOHTPOJIA KP
YpaBHEHUI» 3HAHUM.




Yuciaosbie pyHknnu (24 yaca)

10 OnpeneneHue [onsitue ¢pynkuu. O6MacTh onpeneiaeHus U | YpoK
YUCIOBOW  (DYHKIIMH. | MHOXECTBO 3HAUYCHHUN GYHKIMU. | BBEICHUS
Oo6mnacTb Haxoxnenune obnactu OTIpefieNIeHNsI | HOBOTO
orpeneneHus, 001acTb | PyHKIUH 110 rpaduKy ¥ aHATUTUIECKH. 3HAHUSA
3HaueHUH (HYHKITIH (2 gaca). (rextus,

HCCIIEZIOBATENb
ckas pabota) +
HPaKTHKYM
CriocoOrb1 3aganus CnocoOwr 3amanua QyHkuuii. I'paduk QyHk- | Ypok CP
(hYHKITHH. und.  YreHne H  MOCTPOCHHE TpagukoB | CHCTEMATH3AI
yHKIHA. )¢ 3HAHUH,
(2 uaca). HCCIICIOBATENBC
Kast paborta,
IIPaKTUKYM.

11 CgoiicTBa (hyHKIIHH. OmnpeneneHne OCHOBHBIX CBOWCTB (DYHKITUH. | YPOK
OtoOpakeHne  cBOWCTB  (yHKIMM  Ha | CHCTEMAaTH3alM
rpaduke: Bo3pacTaHue W YObiBaHue ¢GyHK- | Y SHAHMH,
1uH, Hymi QyHKIMH, COXpaHEHHe 3HaKa. HCCIIENOBATEIIRC
Urenue u moctpoeHne rpadukoB (pyHKIIHIA. K padora,
(4 uaca). MPAKTUKYM.

12 OneMeHTapHbIE O0630p CBOIMCTB M TrpaUKOB H3BECTHBIX | YPOK CP
¢dyakuu. CeotictBa u | dyukuuit: y = C, y= kx + m, y = k/x, y = | o0o0menuss u
rpaduku. ki, y=+Jx, y=ax’ +bx+c y=|x|. CUCTEMATHU3AIl TECT

Cucrematuzanysa U pacliUpeHUE 3HaHUU 1o | MU 3HaHUH
Teme. UTeHWE W TMOCTpoeHHE TpaduKoB (HpaKTI/IKyM)
(byHKUIMH.

(4 gaca).

13 CaoiicTBa (hyHKIIMIHA YerHble ¥ HEUETHbIC (YHKLNHU, UX CBOMCTBA | YPOK BBCACHHA
AnropuT™m  WccienoBaHust  QYHKIHMKA ~ Ha | HOBOrO  3HaHUA
YETHOCTb. (nexuus,

(2 uaca). HCCIIEI0BATENbC
Kasg paborta) +
MPAKTUKYM
UrcnoBble GyHKITUH Pemenne yae0HO-TpEHUPOBOUHBIX TeCTOBBIX | [IpakTukym TECT
(06o61IeHNE). 3amanuii OI'D mo teme «Hucnoskie
(byHKIAN.
(2 gaca).

14 Aomunucmpamuenasn (2 gaca). Ypok TecT
Konmponvhas paboma. KOHTPOJISE

3HAHMM.
®yakuun ¥ = x” (n- | Ioctpoenue rpaduko GyHKIMi ¥ = x” mpu | YPOK BBEICHHSA
HaTypalbHOE WYHCIIO), | M3MeHeHuH n. MccnenoBanue JaHHbIX HOBOTO  3HAHMA
ux CBOMCTBa u | gyHkumii mo rpaguky. (mexuns,

HCCIIe[0BATENbC
rpaduKw. (2 gaca). kas paGora) +

MPAKTUKYM

15 Oynknun ¥y = x " (n- | [loctpoenue rpadukos GpyHKIMIA ¥ = x Ypok  BBe/ICHUA
HaTypajJbHOE YHUCIIO), | IPH U3MEeHeHHH n. MccienoBanne naHHBIX HOBOTO ~ 3HAHHA
1704 CBOICTBa 1 | ¢pyHKOUH 10 TpaduKy. (mexus,

HUCCICO0BATCIbC
rpaduKy. (2 gaca). kas paGora) +
PaKTUKYM
®ynxmust y =3x , | Oyskuus y =3/x , ee cBoiicTBa n YpoK  BBE/ICHHSA Cp

€€ CBOMCTBaA U
rpaduk.

rpaduk
(2 gaca).

HOBOTO  3HAHUS
(exrus,
UCCIIe0BATENbC
kas paborta) +
MPAKTUKYM




16 [ToBTOpenue. Yncna. Pemenne yueOHO-TPEHUPOBOYHBIX TECTOBBIX | YPOK

CpaBHEHHE YHCElL. zaganui OI'D 0000111ar0111eTO TECT

(2 gaca). MTOBTOPCHIUS
IToBTOpEHuUe. Pemenre yueOHO-TPEHUPOBOYHBIX TECTOBBIX | YPOK
BykBenHbIe 3aganuii OI'D 00o01maromero TECT
BBIPKCHUS. (2 gaca). MTOBTOPCHIUS
IIpeobpazoBanus
anreOpanyecKux
BBIPaXKECHUH.

II mosryrogue 38 yacos (2 yaca B He/1es110)
IIporpeccuu (16 yacoB)

17 OnpeneneHue UwncnoBas mocienoarenbHOCTh. CrocoOsl | Ypok
YHCIIOBOM 3aJaHusl YWCIIOBOW  IOCIIEAOBATEIHHOCTH. | BBEACHUS
nociyeoBaTeabHOCTH. | CBOWMCTBA YHMCIIOBBIX IOCIIENOBATENBLHOCTEN, | HOBOTO
CriocoObl ee 3ajaHnsl. | MOHOTOHHAS MOCJIE0BATEIbHOCTD, | 3HAHUS

BO3pacTaroas MOCIIE0BATEHFHOCTD, | (JIeKIus,

yOBIBaroIas Mocaea0BaTeIbHOCTb. WCCIIeZIOBATEINh

(2 gaca). ckas pabora) +
MPAKTUKYM

18 Apudmernyeckas Apudmerndeckass MpOrpeccusi, pPasHOCTh, | YPOK CP
nporpeccusi. @opmyna | Bo3pacTaroiiasi ~— Oporpeccus,  KOHEYHAasl | BBEICHUS
n-ro uieHa AlL mporpeccusi, rpaguk  apupMeTHIecKoi | HOBOTO

MIPOTPECCHH. @opMmyna  n-ro  4ieHa | 3HAHUA

apu(pMETHIECKON POTPECCHH. (;exums,

(2 gaca). HCCIIeIoBaTeNhb
cKkas pabora) +
MIPaKTUKYM

19 Pemenue TMnoBbIxX TunoBele 3amaun ¢ ucnoib3oBaHueM | [IpakTuxkym TECT

3aad. dhopmymet n-ro wieHa All. Pemenne yaeOHO-
TPEHUPOBOYHBIX TeCTOBBIX 3amaHuii KMM
oro o TeMe «Hucnossie
MOCIIEI0BATEIHLHOCTH. Apudmernyeckas
MIPOTPECCHUs
(2 gaca).

20 dopMyna CyMMBI dopMmyna  CyMMBl ~ WIEHOB  KOHEYHOW | YOk CP
4sieHOB KoHewuHo All. | apudmernueckoit IIPOTPECCUH, | BBEIACHUSA
XapaKkTepuCTUYeCKOe | XapaKTepUCTUYECKOe CBOWCTBO | HOBOTO
cBoiictBo AIl apu(MeTHIEeCKOH MPOrPeCcCHu. 3HAHUS

(2 gaca). (Textris +
MPAKTHKYM)

21 I'eomerpuueckas I'eomeTpuueckas nporpeccusi, 3HaMEHaTEIb Ypoxk
nporpeccus. Popmyna | IPOrpeccrt, BO3pacTaroLlas NpOrpeccus, BBEICHUA
n-ro wiena I'TL KOHEYHas Tporpeccusi, $popMmyia n-ro WwicHa HOBOT'O
PellicHue TUIIOBBIX TreOMETPUYECKON Mporpeccuu. TUITOBBIE 3a1auu C SHARHS
saja. HCTONB30BaHUEM (opMyasl n-ro wieHa ['T1. (mexs,

(2 waca). HCCIIEI0BATENb
ckas pabota) +
MPAKTUKYM

22 dopmyna CyMMBI QopMmyna  CyMMBI ~ WIEHOB  KOHEYHOW | YpOK CP
yieHoB koHeuHoi I'TI. | reomeTpuueckoit MPOIPECCUH, | BBEAECHUS
XapakTepucTUIecKoe | XapaKTepPHCTUIECKOe CBOWCTBO | HOBOTO
coiictso I'TL. FeOMETPUYECKON ITPOrPECCUM. 3HAHUSA

(2 gaca). (Jexrust +

MTPAKTHKYM)




23 Pentenne 3aganuii | Pemwenune 3amanuit KM OI'D nmo Tteme | [Ipaktukym TECT
KUM OI'D mno teme | «Apudmernueckass W TeOMETpUYEcKas
«Apudpmernueckass U | MPOTPECCUNY.
reoMeTpruiecKast (2 gaca).

NIPOrPECCUN

24 1) O6o0marormii Ypok
YPOK TIO TEME 0000mICHUS U
«Iporpeccun» (1 uac). cuCTeMATH3ALH

u 3HAHUU
(TpakTHKyM)
2) KourposbHast Ypok KP
pabota o Teme (1 1ac). KOHTPOJIA
«Iporpeccun». 3HAHHH.
JJIeMeHThl KOMOMHATOPUKH, CTATUCTUKHN M TeopuM BepositHocTeil (10 yacos)

25 KomoOunaropHsie KombOunaropHsele 3amaun. Meronpl pemieHus | Ypok
3a/1a4H. MPOCTEUIINX KOMOMHATOPHBIX 3a/1a4 | BBEICHUS

(mepebop BapuaHTOB, IOCTPOCHHUE JEpPEBa | HOBOTO
BapUAHTOB, MPaBUIIO YMHOXEHUS). | 3HAHUS
[lepectanoBku U pakTopua. (mexums +
(2 gaca). MIPAKTHKYM )

26 CraTtucTuueckue [IpencraBinenne JaHHBIX B BHAe  TabmwiI, Ypoxk [TpaxTrdec
XapaKTEePUCTHKH Auarpamm, rpapuKos. BBEJICHUS Kasi pabota
HaGOpa JIAHHBIX. OOuwmi psjt JAHHBIX M PAI JAHHBIX KOHKPETHOTO | HoBOro

HA3MEPEHUS. SHAHMS
CraTucTHYECKHE MeTOI[LIn 00pabOTKU JTaHHBIX, (yueGHB
BAPHMAHTA PSA IAHHBIX, €& KPATHOCTD, HACTOTA M | ooy
OPOIIEHTHAST YaCTOTa, CrPYIIHPOBAHHBIA sl

JNAaHHBIX,  MHOTOYTONIBHUKH  PAacIpeeiICHus

O6beM, pa3max, Mofia, CpeHee 3HAUCHHE

(2 gaca).

27 CrrygaliHbIe COOBITHS CrnyJaiiHbIe COOBITHS: JIOCTOBEPHOE u | Ypok

¥ BEPOSITHOCTb. HEBO3MOKHOE COOBITHS, HECOBMECTHBIE COOBITHS, | BREICHMUS
COOBITHE, IPOTHBOIIONIOKHOE IAHHOMY COOBITHIO, | Hoporo
cyMMa IBYX cIyqalHBIX coObrTuii. Kimaccmaeckas SHAHMS u
BEPOATHOCTHAS cxema. Krnaccuaeckoe CHCTeMaTH3aN
ompenmeneHue  BepostHocTH.  Teopema o .
BEPOATHOCTU HECOBMCCTHBIX CO6bITI/I$[X, TeOpEMa 1 SHaHUH
0 BEPOSITHOCTH MPOTHBOIOIOKHBIX COOBITHIA . (nexrus +
(2 gaca). MPaKTHKYM)

28 IIpocTeitmue Pemenne mpocTedinux BEPOSTHOCTHBIX 3ajad: ¢ | [Ipaktukym CP
BEpOSATHOCTHEIE TIOMOIIBIO KJIACCHYECKOM (bopmyIbI
3a124M. BEPOSTHOCTH; pEIICHHE 3a1ad C HIPAIbHON

KOCTBIO; PELICHHE 3a1a4 C MOHETAMH; PEIICHHE
3a/1a4 Ha CIIOKCHHUE U YMHO)KCHHE BEPOSTHOCTEIA.
(2 gaca).

29 Aomunucmpamusnas (2 gaca). Ypok TecT
Konmponvhas paboma. KOHTPOJISE

3HAHUM.

30 Pemenne 3aganuii | Pemenne 3amanmit KUM OI'D mo Teme | [pakTukym 3auer
KM OI'D mo Tteme | «DneMeHTHl KOMOWHATOPUKHU, CTATUCTHKU H
«INEeMEHTHI TEOPUH BEPOSITHOCTEW.

KOMOMHATOPHKH, (2 gaca).

CTaTUCTUKU U TCOpUHN
BEPOSATHOCTEN ).




Oo606mawniee nopropenue (12 yacon)

31 HroroBoe moBTopenue. | Pemenne y4eOHO-TPEHUPOBOYHBIX TECTOBBIX | YPOK
VYpaeuenus. Cuctemsbl | 3amanuii OI'D 00o011aro1Iero
YpaBHEHUIA. (2 gaca). MTOBTOPEHUS

32 HroroBoe noeropenue. | PenieHne yueGHO-TPEHUPOBOYHBIX TECTOBBIX | YPOK
Hepasencraa. 3aganuit OI'D 00o01marorero
Cuctembl HepaBeHCTB. | (2 "aca). TTOBTOPEHUS

33 | UrtoroBoe Pemenne yueOHO-TPEHHPOBOYHBIX Ypox
MTOBTOPEHHE. TECTOBBIX 3amanuii OI'D obobmuraromero
YPaBHeHI/IH u IMOBTOPCHUA
HEpPAaBEHCTBA

34 Urorosoe Pemienne yueOHO-TPEHUPOBOYHBIX TECTOBBIX | YPOK
TIOBTOpPEHHE. 3aganuit OI'D 00001Ia0IIIErO TecT
OYHKIMHA 1 (2 gaca). HOBTOPEHHUS
rpaduKH.

35,36 | UroroBas (4 gaca). Ypok TECT
KOHTPOJIbHAS KOHTpPOILA,
pabora. OLICHKHU u
KOPPEKIHH

3HAHUH
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