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IHosicHUTe/IbHAA 3aTIMCKA

Maremaruka sBISIE€TCS OJHMUM M3 OIOPHBIX KypCOB OCHOBHOIO 0OILIero o0pa3oBaHUs: OHa
obecrieunBaeT U3y4eHne APYrux JUCLUUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMAHUTApHOTO ITUKJIOB, €&
OCBOEHHE HEOoOXOAUMO [UIsl MPOJODKEHHs 00pa3oBaHMsi M B IIOBCEIHEBHOM »ku3HU. PaszButne y
00y4YaromMxcsl HayyHbIX MPEACTABICHUI O NMPOUCXOXKIECHUH U CYHUIHOCTHU alredpandeckux aOCTpakIHii,
crioco0e OTpakKeHUs MaTeMaTHYeCKOW HayKOW SIBJIEHHMH M IPOLECCOB B NpHUpPOJe M OOIIEeCTBE, POIH
MaTeMaTU4ecKoro MOJCIMPOBAaHUA B HAyYHOM IO3HAHWU M B IPAKTHKE CHOCOOCTBYET (POPMHUPOBAHHIO
HAyYHOTO MHUPOBO33PEHUS U KAUYECTB MBIIUICHHS, HEOOXOIUMBIX JIJIS aAaNTallid B COBPEMEHHOM I (PPOBOM
obmectBe. M3ydeHne MareMaTWKu OOECIIEUMBAECT Pa3BUTHE yMEHHsI HAOIIOMaTh, CPAaBHUBATH, HAXOIUThH
3aKOHOMEPHOCTH, TpeOyeT KpUTUUHOCTHU MBIIIICHUS, CIOCOOHOCTH apIryMEHTHPOBAaHHO OOOCHOBBIBATh CBOU
JeWCTBUS U BBIBOJIBI, (popMynupoBaTh yTBepxkaeHus. OcBOeHHE Kypca MaTeMaTHUKH 00eCTIeUnBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHHUST OOYyUYaIOIIMXCS: OHM HCIIONB3YIOT JIEAYKTHBHBIC M WHIYKTUBHBIC PaCcCYKICHUS,
00001IeHe U KOHKpeTH3aluio, abcTparupoBaHue M aHajoruto. OOydyeHHe MaTeMaTHKe IpeArnojaraeT
3HAUUTENbHBIH O00BEM CaMOCTOATENBHON JEATEIbHOCTH OOYYaroIUXCs, IO3TOMY CaMOCTOSATENIBHOE
peleHue 3aad ABJseTCs peaau3aueil AesaTelbHOCTHOTO IPUHLUIIA 00yYeHHUS.

OOpazoBarenbHblil cTanmapt: PenepanbHBI TOCYIApCTBEHHBIN oOpa3oBarenbHblil cTangapt 00O,
YTBEPKICHHBIN TprKka3oM MuroOpa3zoBanus P® ot 17.12.2010r. Ne 1897 (¢ m3amenenusimu ot 31.12.20151.
Nel577).

Pabouas nporpamMma 1o BHEypOUYHOH AESITEIbHOCTH 110 MaTeMaTuke Juid 9 Kjacca cOCTaBiIeHa Ha OCHOBE
®OIT O0O0.

JlaHHas TporpaMma BHEYPOUHOW JEATENbHOCTH IO MaTeMaTHKe COCTaBJI€Ha B COOTBETCTBHM C
BO3PAacTHBIMH 0COOEHHOCTSIMHM oOydaronuxcst 9 kjiacca M paccuuTaHa Ha mpoefeHue |1 gaca B Henento, 34
qaca B Tofl.

Pe3yabTaThl 0CBOCHHUSI Kypca BHEYPO4HOIl 1esiTe IbHOCTH 110 MaTeMaTHKe
[Iporpamma Kypca BHEYpOUHOH JI€ATEILHOCTH CIIOCOOCTBYET:
Pa3BUTHIO Pa3HOCTOPOHHEH TUYHOCTH peOeHKa, BOCIIUTAHHUIO BOJIM M XapaKTepa;
CO3/IaHUIO YCJIOBHM [UIsi (OPMHUPOBAHMS W Pa3BUTHS MPAKTUUECKUX YMEHUH oOy4Jaromuxcsi pemiaTh
HECTaHAAPTHBIE 3aJ]a4M, UCIIONIb3Ysl PA3JIMYHBIE METOBI U TIPUEMBI;
BBISIBJICHUIO O/IapEHHBIX JIETEH;
Pa3BUTHIO NHTEPECA K MATEMATHKE.
B ocHOBY cocTaBieHust IporpaMMbl MOJIOKEHBI CIIEAYIOIINE e1aroruueckie NpUHIUIbL:
y4YeT BO3pPACTHBIX U UHIUBUAYAIBHBIX 0COOCHHOCTEH KaX/10ro peOeHKa;
no0poXkeIaTeabHbIN ICUXOJOTHUYECKUI KIMMAT Ha 3aHITHSIX;
JIMYHOCTHO-/IESITEIbHBIHN MOJXO0/ K OpraHU3aluu Y4eOHO-BOCTIUTATEIBHOTO MIPOLIECCa;
noa00p METONOB 3aHSITUH COOTBETCTBEHHO II€JIIM M COJAEPXKAHUIO 3aHATHH U A(PQPEKTUBHOCTH HX
IIPUMEHEHUS;
ONTUMAaJIbHOE coYeTaHue (POpM e TEIbHOCTH;
JOCTYIHOCTb.

[Ipu mpoBeaeHUU 3aHATUI MPUMEHSIOTCS pa3inuHble (OPMBI U METOAblI BEIEHUS YpOKa: YpPOKH-
IIPAKTUKYMBI, YPOK PEILIEHUs OJHOM 3aJauu, ypOKU BOIIPOCOB U OTBETOB U T.J., C Y4ETOM MHAMBHUAYAJIbHBIX
0COOEHHOCTEHN KaXK/10T0 YUCHHKA.

[Tporpamma Kypca BHEYpOUHOI JEATEIBHOCTH 00€CTIEUNBACT JOCTHIKEHUS CISIYIOIUX LeJIeH:

1. B HanpaBneHNN TUYHOCTHOTO PA3BUTHS

00y4arolLiics HayYUTCs U MOTYYUT BO3MOXKHOCTh HAYUUThCSI:

* YMEHHUE SCHO, TOYHO, [PAaMOTHO M3JIaraTb CBOU MBICJIHM B YCTHOW M MUCbMEHHON (OpME, MOHUMATh CMBICT
IIOCTAaBJICHHOM 3a/1a4M, BEICTPAUBaTh ApIyMEHTALMIO, IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEDBI;

* KpUTUYHOCTh MBILIUICHUS, YMEHUE pAaClO3HABaTh JIOTUYECKHM HEKOPPEKTHBIE BBICKA3bIBAHMS, OTIUYATh
TUIIOTE3Y OT (paKTa;

* IPEJICTABICHUE O MAaTEMaTUYECKOI Hayke Kak cepe UenoBeuecKol AeATeIbHOCTH, 00 3Tanax ee pa3BUTHs,
0 €€ 3HaUMMOCTH JUIsl pa3BUTHS LIUBUIIN3ALIUY;



* KpPEaTHBHOCTb MBIIUICHUS, MHUIMATHBA, HAaXOIYMBOCTb, AKTUBHOCTb IPHU PEUIEHHMM MaTeMaTHYeCKHX
3ajad;
* YMEHHME KOHTPOJIUPOBATh IPOLIECC U PE3YIIBTAT YUEOHOU MAaTEMATUUECKOM AEATEIbHOCTH;
* CNocoOHOCTh K HMOLMOHAIBHOMY BOCHPHUATHIO MAaTeMaTH4EeCKUX OOBEKTOB, 3a4ad, pelleHHH,
pacCyXIEHU.
2. B MeTanpeaMeTHOM HallpaBJICHUHN
00y4aroUINiicss HAyYUTCs ¥ TIOJYYUT BOSMOXKHOCTD HAYUUTHCS:
* yMEHHUE BUJIETh MaTEMaTUYECKYIO 3aJjady B KOHTEKCTE MPOOIEMHOM CUTYalluH B APYTrUX AUCLHUILINHAX,
B OKPY’KaIOIlEeH KU3HHU;
* YMEHHE HaXOAUTh B PA3IUYHBIX UCTOUYHUKAX HHPOPMALUIO, HEOOXOAUMYIO AJISl PELICHNs] MaTeMaTHYeCKUX
npo0ieM, W TpPeACTaBIsATh €€ B IMOHATHOW (opMe, MPUHUMATh pPEIICHHE B YCJIOBUSAX HETOIHOW H
M30BITOYHOM, TOUHOUM M BEPOSATHOCTHON MH(POPMAIINH;
* YMEHHE IMOHMMAaTh M HCIOJH30BAaTh MAaTEMAaTHUECKHWE CPEICTBa HANIATHOCTH (Tpaduku, TUarpaMMbl,
TaOIMIIBL, CXEMBI U JIp.) Ul WITIOCTPALlUH, HHTEPIPETalluy, apryMEeHTaIIH;
* YMEHME BBIABUTaTh TUIIOTE3bI IPHU PEIICHUN YUEOHBIX 3a/1a4 ¥ TOHUMaTh HEOOXOAUMOCTh UX IPOBEPKU;
* YMEHME NPUMEHATh UHAYKTHUBHbBIE U AETYKTUBHBIE CIIOCOOBI PACCyX/IE€HUH, BUIETh PA3IUYHbIE CTpaTeruu
pelIeHus 3a1a4;
* [IOHMMaHHME CYIIHOCTH AJITOPUTMUYECKUX INPEANUCAaHUA U yMEHHE JEHCTBOBaTb B COOTBETCTBUM C
MIPEIOKEHHBIM aJITOPUTMOM,;
* YMEHHE CaMOCTOSITEIbHO CTaBUTh L€JIM, BBIOMpaTh U CO3[aBaTh AJITOPUTMBI Ui PELIEHUs Y4eOHBIX
MaTeMaTH4YeCcKUX MpooieM;
* YyMEHHME IUIAHUPOBaTb M OCYIIECTBIATh JEATEIBHOCTb, HANpPaBICHHYI0 Ha pelleHHe 3a1ad
HCCJIEZIOBATENIBCKOTO XapaKTepa;
* NepBOHAYaJIbHbIE MpPEACTaBICHUs 00 UAEIX M METOAAaX MaTeMaTUKU KaK YHMBEPCAJIBbHOM S3bIKE HAyKU U
TEXHUKH, CPEJICTBE MOJECIIMPOBAHNUS SBJICHUHN U IPOLIECCOB.
3.IlpenmeTHele:
B pesynbrare u3yueHus Kypca BHEYpPOUHOM AESATEIBbHOCTH IO MareMaTHKe OOydalolUiCs HAaydyuTcs U
MOJIyYUT BO3MOXKHOCTb HAYyUUThCS:
*apryMEHTHPOBATh U OTCTaWBaTh CBOIO TOUKY 3PEHHUS;
*CaMOCTOATEIBHO JEHCTBOBATh B CUTYAllMH HEONPEAEIEHHOCTH IIPH PEIIEHNN aKTYyaIbHBIX JUIS HUX
npobiem.

*y3HaThb 3HAUEHHWE MAaTeMaTHMYECKON HAyKW Ui pELIEHMs 3a7ad, BO3HUKAIOIIUX B TEOPHUM MU IPAKTHKE;
HIMPOTY U B TO JK€ BpPEMs OrPaHMYEHHOCTh NPUMEHEHHS MaTeMaTHUYeCKHMX METOA0B K aHaluzy H
HCCIIEIOBAaHUIO MIPOLIECCOB U ABJICHUN B PUPOJIE U OOIIECTBE;
*y3HaTh 3HAUYE€HHE MPAKTUKA W BONPOCOB, BO3HUKAIOIIUMX B caMOW Maremartuke Juisi (GOpMUPOBaHUS U
pa3BUTHS MaTEMAaTUYECKOM HAayKW; HCTOPHIO DPAa3BUTHS TOHATUSA 4YMCIA, CO3JaHUS MaTreMaTH4eCKOro
aHaJIn3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHH;
*[IPUMEHATh YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTMKU MaTEMATUYECKUX PACCYXACHUM, X TPUMEHUMOCTh
BO BCEX O00JacTSIX YEJIOBEUECKOW JAEATEeIbHOCTH;  BEPOSTHOCTHBIM XapakTep pas3IMYHBIX IPOILIECCOB
OKPY’KaIOILEro MUpa.
*OBJIa/IETh METOAAMH PELICHMS 331a4 Ha BBIYMCIICHHUS U JOKA3aTeIbCTBA: METOAOM OT IPOTUBHOTO, METOAOM
o7001sl, METOJIOM iepedopa BapuaHTOB,
*IpuOOPECTH OMNBIT MPUMEHEHUs alIreOpanvyeckoro U TPUTOHOMETPUUECKOTO ammapara U Uaed JABMKEHUs
IIPU PELICHUU TeOMETPUYECKHUX 3aa4.

®opmupoBanue GyHKIHOHAJIBHON MaTEeMATHYECKOM rPAMOTHOCTH: PELICHUE 3a/1a4 U3 PEAIbHOI

JKM3HU, IPUMCHCHHUEC MAaTEMAaTUYCCKHUX 3HAHUI AJId pCUICHUA 3a1a4 U3 JPYTrux NpCaAMETHBIX obOnacrei.

®opMupoBaHUE (PUHAHCOBOW IPAMOTHOCTH IIKOJbHUKOB: PAa3BUTHE MO3HABATEIILHON U
COLIMAJIbHOW aKTUBHOCTH YYalIUXCs, YCBOCHHE HABBIKOB JICIOBOTO OOIICHUS U YIIPABICHYECKON
NEeSITeIbHOCTH, a TaK)Ke pelIeHne yueOHbIX U MPUKIAIHBIX 3a]a4 ((MHAHCOBON HAIPABICHHOCTH, B KOTOPBIX
IIPUMEHSETCS U3y4aeMblil MaTEMaTUYECKUH arapar.

Conepxanue Kypca BHEYPOYHOH 1esITeIbHOCTH
1. O3naxkomienue ¢ KMM u cucteMoi olleHUBaHUA 3aaHUi.
2. Pemenue 3amaua « Anrebpay.



Hatypansable uymcna. ApudmeTnyeckue JACHCTBUS C HaTypadbHbIMH uucinamu. CBoiicTBa
apudmernyeckux neictBuil. JlemuMocTh HaTypanbHbIX 4Hcenl. [Jenutenu u kpaTHble uucia. [Ipusnaku
nenumoctu Ha 2, 3, 5, 9, 10. Jlenenue ¢ ocratkom. [IpocTsie uncna. Paznoxenue HaTypalbHOTO YUCiIa HA
npocteie MHOKUTenU. Haxoxxnenne HOK, HOJI. OObikHOBEHHBIC APOOH, ACHCTBUSA C OOBIKHOBEHHBIMH
apo0simu. JlecsTuunbie Qpodu, AEHCTBUS C JECATUYHBIMH Apo0sMu. [IpuMeHeHne CBOWCTB Uil YIPOIICHHS
BbIpakeHUil. ToXaecTBEeHHO paBHbIE BbIpakeHMs. [IpoueHTsl. HaxoxaeHue nponeHToB OT Yuciaa U 4ucia
0 TIPOIIEHTY. PemeHus npukiIaaHbIX 3a1a4. 3a1aun GyHKINOHATIHHON U (PMHAHCOBOW T'PaMOTHOCTH:

- 3aJ1a4¥ Ha TOTPEOHOCTH U PACXO/IbI;

- 33J1a4M Ha B3aMO3aMEHSEMbIC BApUAHTHI;

-337]a4M Ha aJIbTEPHATUBHYIO CTOMMOCTb;

- 3a]]a41 Ha TOTPEOUTENBCKUI BEIOOD;

- 33/1a41 Ha CKHJIKH;

- 3aJ1a4M Ha JOXO/Ibl U HAJIOTH;

- 3a1a4H Ha JAYHBLIN U CeMEHHBIH OI0MKET;

- 3aJ1a4M Ha cOepeXEeHMsI U UHBECTULIU;

- 33/1a41 Ha KPEJIUTHI U 3alMBlI;

- 3a]]a4M Ha PacyeThl C UCIIOJIb30BaHNEM OaHKOBCKHX KapT;

- 33/1a41 Ha CTPaxOBaHHUE.

BolpaxkeHuss ¢ nepeMeHHbIMH. ToXAEeCTBEHHbIE INPEoOpa3oBaHMsI BBIPAKEHUI € NEPEMEHHBIMH.
3HaueHHE BBIPAXKEHUI ITPU U3BECTHBIX YUCIOBBIX JAHHBIX IE€PEMEHHBIX.

OpnHowieHbl U MHOTOWIEHBI. CTaHAAPTHBINA BUI OHOWIeHA, MHOrowIieHa. KoaddumueHnT ogHoweHa.
Crenenb ogHOYIEHA, MHOrOWIeHa. J[eMCTBUSA ¢ OTHOWIEHAMH M MHOroudjleHaMu. Pa3noxkeHue MHOrodjieHa
Ha MHOXXHTENU. DOPMYIIBI COKPALIEHHOTO YMHOXeHHs. CITOcOObI pa3oKeHUss MHOTOYIEHA HA MHOKHUTEIH.
ParonaneHele ApoOu M UX cBOMCTBA. JlomycTHMbIE 3HAUEHHS NMEPEMEHHBIX. TOXIeCTBO, TOXK/IECTBEHHbIE
npeoOpa3oBaHus pallMOHATBHBIX NpoOei. CTeneHb ¢ LeIbIM ToKa3zareleM U ux cBoirctBa. Kopens n-oi
CTEIIEHH, CTENIEHb C PAllMOHAJIIBHBIM I10KA3aTeNIEM U UX CBOMCTBA.

PanyonaneHble W uppanuoHanbHble uyucna. KBagpatHelid KopeHb U3  uncna. HaxoxzaeHue
NpUOJIMKEHHBIX 3HAUEHWM KBaJIpaTHOro KOpHsA. BHeceHme MHOXuUTeNns MOJA 3HAK KOpHsA. BbiHeceHue
MHO>KUTEJNS U3 — MOJI 3HaKa KOPHSI.

Henonnele kBagpaTHble ypaBHeHus. dopmyna KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne TeKCTOBBIX 3ajjady ¢ MOMOIUIbIO KBAJIpaTHBIX ypaBHEHUH. J[poOHO — pallMOHalbHbIE ypaBHEHHUS.
Pemenne TekCTOBBIX 3a7ja4d ¢ TIOMOILBIO PALIMOHAIBHBIX YPaBHEHUIA.

Uucnossle mnpomexyTku. HepaBencTtBa ¢ omgHoil mepemenHo#l. Cucrema HEpaBeHCTB. MeToabl
pelleHHsI HEPaBEHCTB M CUCTEM HEpaBEHCTB: METO HHTEPBAJIOB, IpauuecKuii MeTo/.

[Monsatue dynkmuu. Oynkmus u apryment. Ob6nacte ompenenenus (pyHkiuu. OO6iacTh 3HAYCHHI
¢ynkuuu. I'padpuk ynkunun. Hynum ¢yskoun. @yHKius, Bo3pacrtaromas Ha oTpeske. DyHKiwus,
yObIBatomasi Ha otrpe3ke. JIuneliHas ¢yHkuus u ee cBoiictBa. I'padux nuneliHON QyHKUMH. YTIOBOM
kodpuureHt ¢pynkunu. OOpaTHO nponopuuoHanbHas GyHKIMS U ee cBoiicTBa. KBanpartuunas QyHKIMS U
ee coiicTBa. ['paduk kBagpaTHUHON PYHKINH.

TexcToBble 3ajaun Ha JBM)KEHUE M CIOCOOBI pemieHus. TeKCTOBbIe 337ayl Ha BBIYMCICHHE 0O0bema
paboThl U crnocoObl uX pemeHuil. TekcToBble 3ajjaud Ha MPOLIEHTHOE COJAEpaHHE BEIIECTB B CIUIaBax,
CMECSX U PacTBOpax, CIIOCOOBI PELICHUSI.

3. Pemienne 3amau «['eomeTpusi»

Bricota, wmeaumana, cpemHsAs JIMHHUS ~TpPEyrojbHUKA. PaBHOOEIpEeHHBII W  PaBHOCTOPOHHHI
TpeyroipHuKu. [Ipu3Haky paBeHCTBA M 1MO00US TPEYrolIbHUKOB. Pemenne TpeyroiabHukoB. CyMMa yrios
TpeyrosbHuKa. CBOWCTBA NPSIMOYTOJIBHBIX TpeyroiabHUKoOB. Teopema Iludaropa. Teopema cuHycoB u
KocuHycoB. HepaBeHCTBO TpeyronbHuKoB. Inomane TpeyronbHuka.

Buael MHOroyronsHukoB. [lapamienorpamm, ero cBoiicTBa u npusHaku. [lmomans napaenorpamMmma.
PomO, mpsiMoyronbHuUK, kBaapar. Tpanenus. Cpenuss aunHus tpaneuun. [lnomans tpaneuuu. [lpaBuibHble
MHOT'OYTOJIbHUKH.

KacarenpHast K OKpY)KHOCTM U €€ cBOWCTBA. LleHTpasbHBII M BNHMCAaHHBIM yribl. OKpYyXHOCTb,
ONMMCaHHAas OKOJIO TpeyrojibHUKa. OKPYKHOCTb, BIMCAaHHAs B TpeyroiabHUK. JliinHa okpyxHoCTH. [1nomane



Kpyra.
4. Pemienue 3a1au «BeposSTHOCTb U CTATUCTUKA»

Craructuka. IlpeacraBinenne naHHbIX B BuAe Tabnui, nuarpamm, rpaduxoB. CpenHee pe3ylnbTaToB
HU3MEPEHUM.

BepositHocTs.  YacTtoTra COOBITHS, BEpOSTHOCTh. PaBHOBO3MOXKHBIE COOBITHUS M TOJACYET HX
BeposATHOCTH. [IpeacraBnenne o reoMeTpuyecKkoil BEpOSTHOCTH.

Pemenne koMOMHATOPHBIX 3a]1a4u: Nepedop BapMaHTOB, KOMOMHATOPHOE PABUIIO YMHOXKEHHUSL.

IJIAHUPYEMBIE PE3VYJIBTATDBI
OCBOEHHSI MPOrpaMMbl Y4eOHOI0 Kypca BHeEYpOUHOH jAesATeJbHOCTH «PelieHne 3aaady mo
MaTeMaTHKe» HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE Pe3yJIbTaThl OCBOCHUS IPOTPaMMBbI YI€OHOTO Kypca «Asredpay XapaKTepu3yITCs:

1) naTrpuoTu4ecKoe BOCIIUTAHHUE:

MPOSIBIICHUEM MHTEpPEca K NPOLUIOMY W HACTOSIIIEMY POCCHUNCKONM MaTeMaTHKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHMKEHHUSIM POCCUHUCKUX MAaTeMaTUKOB M POCCHICKON MaTeMaTHYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JIOCTHXKEHUHN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:kKIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHUIO 00S3aHHOCTEN TpaklaHuHA U pean3allui ero mpas, IPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHH, MPOIEAYP TPaXKTAHCKOTO
oOmiecTBa (HampuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTBIO K 0OCY)KJICHHIO 3THUECKUX MPOOIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TNPHUMEHEHUEM JIOCTHKEHUM HayKH, OCO3HAaHHEM Ba)XHOCTH MOpPAJbHO-3THYECKUX
MIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpynoBoe BOCIUTAHUE:

YCTAaHOBKOM HAa AaKTMBHOE YYaCTH€ B PpEIIEHWM NPAKTUYECKUX 3aJa4  MaTeMaTH4eCKOU
HAMpPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MaTeMaTHYE€CKOTO 00pa30BaHUS Ha MPOTSHXKEHUH BCEU JKU3HH IS
yCTIEeNTHOM TPodeCCHOHATBHOM ASSITENFHOCTH U PA3BUTHEM HEOOXOAUMBIX YMEHUH, 0CO3HAHHBIM BBIOOPOM
U TIOCTPOCHHEM WHIWBUIYaTbHOW TPACKTOPHH OOpa30BaHUS U >KM3HCHHBIX IUIAHOB C YYETOM JIUYHBIX
WHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY W 3CTETHMYECKOMY BOCHPUATHUIO MaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, pelieHu, pacCyXJIeHU, YMEHUIO BUIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'O NO3HAHUSA:

OpHUEHTAIMEe B AESITETbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyuYHBIX IMPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YEIOBEKa, MPHUPOJLI M O0IIEeCcTBA, TOHUMAaHUEM MaTeMaTHYeCKON HayKd Kak
cepbl YeIOoBEYECKOW AESITENLHOCTH, JTAroB €€ pPa3BUTHS W 3HAYMMOCTU IS PA3BUTHUS IHBHIM3AINH,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKH W MaTEeMaTHYEeCKOW KyJbTYpOM KaK CpPEICTBOM IIO3HAHHUS MU,
OBJIaJICHUEM MIPOCTEHIIMMU HABBIKAMH UCCIIEA0BATEIBCKOM 1€ITENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMUPOBAHHE KYJBTYPbI 310POBbSI H JIMOLHMOHAJILHOIO
0J1aronoJyumsi:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHUYeCKHWe 3HAHUS B HWHTEpPECax CBOETO 3/I0pPOBbs, BEIACHUS
3I0pOBOTO 00pasa >KU3HU (3A0POBOE MHUTAHKE, COANTAHCUPOBAHHBIA PEKUM 3aHSATHI U OTAbIXA, PETYIsSpHAS
¢usnyeckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(UIeKCHH, TPU3HAHMEM CBOETO IIpaBa Ha
OIMOKY ¥ TAKOTO e IIpaBa APYroro 4eJoBeKa;

7) 3K0JI0THYecKOe BOCIUTAHME:



OpHUEHTAIMCH Ha MPUMEHEHUE MaTeMaTHUECKUX 3HAHWM JJIs pelIeHHsI 3a/1ad B 001aCTH COXPAaHHOCTH
OKpYKaromeH cpeJibl, TUIAHUPOBAHUS ITOCTYIKOB U OIEHKH MX BO3MOXKHBIX TOCIIEICTBUN JIUIS OKPY>KArOIIeh
Cpelibl, 0CO3HaHHUEM TIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOiIeM U MyTel UX pelIeHus;

8) aganTanus K U3MEHSIIOIUMCS YCJIOBUSIM COLMAJILHOM 1 IPUPOJTHOI cpelbl:

TOTOBHOCTBIO K JCHCTBHSM B YCIOBUSX HEOMPEACNEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPaKTHYCCKYI0 JCSITeIbHOCTh, B TOM YHCJIC YMEHHE YYHTBCS y JPYTHX JIFOICH,
proOpeTaTh B COBMECTHOM JESATEIBHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMH U3 OMBITA APYTUX;

HEOOXOAMMOCTBIO B ()OPMHUPOBAHUK HOBBIX 3HAHUH, B TOM 4HUCIE (HOPMYTUPOBATH HJICH, MMOHSTHS,
TUIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, 0CO3HABATh Ee(DUIIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEM, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYAIlMIO, BOCIPUHHUMATh CTPECCOBYIO CHTYaIlUIO Kak
BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIC PEIICHUS W IEHCTBUS, (POpPMYTUpOBaTH H
OLICHHBAaTh PUCKU U TIOCIIEACTBHUS, (POPMHUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3VJIBTATBI
Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3zoBble jiornueckue aeiicTBus:
®BLISIBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKUM MaTeMaTHYECKUX OOBEKTOB, IMOHATUM,
OTHOUICHUH MEXIy TMOHATUAMH, (POPMYIHPOBATH OIpPEICNCHUs TOHATHH, YyCTaHABIWBAaTh
CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKALMK, OCHOBaHMS JUIsi 00OOIIEHHUS U CPaBHEHUS, KPUTEPHUH
IIPOBOIMMOTO aHAJIN3a;
® BOCIIpUHMMATh,  (OpMyIMpoBaTh M  NIPeoOpa3oBbIBaTh  CY)KICHWS:  YTBEpAMUTEIbHbIE U
OTpHLIATENbHbIE, €AMHUYHbIE, YACTHBIE U OOLIHE, YCIOBHBIE;
® BBISIBIISITh MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTHBOpEUMs B (PaKkTax, JaHHBIX,
HaOMIONCHUSAX W YTBEPXKIEHUSX, IMpejylaraTb KPUTEPUU JUIsl BBISBICHUS 3aKOHOMEpHOCTEH W
IIPOTUBOPEUN;
eleJlaTh  BBIBOJIBI C  HCIIOJIb30BAaHUEM  3aKOHOB JIOTUKH, JIEAYKTUBHBIX M  HHIYKTUBHBIX
YMO3AKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
® pa30upaTh 10KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKICHH (TIPSMBIE M OT MIPOTHBHOTO), IIPOBOIUTH
CaMOCTOSITENIFHO ~ HECJIO)KHBIE  JIOKa3aTelbCTBA  MareMaTW4ecKuX  (PakToB, BBICTpamBaThb
apryMEHTaluI0, NPUBOIUTH INPUMEPbl M  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;
e BHIOUpaTh CHOCOO perieHus ydeOHOM 3ajgaun (CpaBHHMBATh HECKOJIBKO BapHAaHTOB peEIICHUS,
BBIOMpATh HauboJIee MOIXOIAIMMUI ¢ YUETOM CaMOCTOSITEIbHO BBIJIEICHHBIX KPUTEPHUEB).
Ba3zoBble ucciienoBarebckue AeiCTBUSA:
® [ICII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUNA HHCTPYMEHT MO3HAHMs, (POPMYIUpOBaTh BOIIPOCHI,
(uKcHpyrolye MpoTUBOPEYHEe, MPOoOIeMy, CAaMOCTOSTEIBHO yCTaHABIMBATh MCKOMOE M JAHHOE,
(opMHpOBaTh TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MIO3ULIMIO, MHEHHUE;
® [IPOBOJMTH IO CAaMOCTOSITEJIbHO COCTABICHHOMY IUIaHY HECJIOKHBIH HKCIEPUMEHT, HEOOJbILIOE
UCCIIEIOBAHUE IO YCTAHOBIIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, 3aBUCHUMOCTEH
00BEKTOB MKy cO00ii;
® cCaMOCTOATENIbHO  (hopMynupoBaTh OOOOIIEHMST M BBIBOABI [0 pe3ylbTaraM MPOBEIEHHOTO
HaOIOZIeHNs, UCCIIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IEeHNH;
® [[POTHO3MPOBAaTh BO3MOKHOE Pa3BUTHE MpOILECCa, a TaKKE BBIABUIaTh INPEATIONOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCJIOBHSIX.
Padora ¢ nnopmanmeii:



® BBISIBIISATh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUH, JAHHBIX, HEOOXOJUMBIX JJISI PELICHUS
3aJaui;
e BEIOUPATh, AHATU3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATh MH(MOPMAIMIO Pa3IUYHbBIX
BUJIOB U (hOPM IIpEICTABICHHUS;
e BIOUpaTh (opMy HpeAcCTaBiIeHUs MHGOPMALMU U WIIIOCTPUPOBATH pellaeMble 33Ja4d CXEMaMH,
JrarpaMMaMu, THOHM rpadukoil ¥ X KOMOMHALIUSAMU;
®OIICHMBATh HAAEKHOCTH HMHPOpPMALMM 1O KPUTEPUSM, MPEAJIOKEHHBIM  YUHUTENEM  WJIU
c(hOpMyIHPOBAHHBIM CAMOCTOSITENILHO.
KoMMmyHuKaTHBHBIC YHHBepCaabHbIe Y4eOHbIC JeHCTBHUSA:
® BOCIIpUHUMATh M (OPMYIHPOBATH CY)KJEHHsSI B COOTBETCTBHM C YCJIOBHSAMM M LEISIMH OOLICHMS,
SCHO, TOYHO, 'PAaMOTHO BBbIpa)kaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCBbMEHHBIX TEKCTaX, /1aBaTb
MOSICHEHHUS T10 X0y PELIEHMs 3a/1a41, KOMMEHTUPOBATh ITOJIy4E€HHBIN pe3ysbTar;
®B X071¢ OOCYXIEHHUs 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl, POOIEMBbI, perraeMoit
3aJ1aud, BBICKAa3bIBATh WJEH, HAIICJICHHBIE HAa IOUCK PEIIEHUS, CONOCTABISTh CBOU CYXKACHHUS C
CYXIECHUSIMA APYTUX YYaCTHUKOB JHajiora, OOHApy)KUBAaTh Pa3IU4Me M CXOJCTBO TO3WIUH, B
KOPPEKTHOH (popme GOopMyTUpOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
®[IPEJICTABISITh  PE3yNbTaTbl  pEUIeHMs]  3a/aud, OKCIIEpUMEHTa, HCCIEJOBAHMS, IIPOEKTa,
CaMOCTOSITENILHO BbIOMPaTh (hopMar BBICTYIUIEHHUS € YYETOM 3a7a4 IPE3eHTAlMU U 0COOCHHOCTEH
ayAUTOpHH;
® [IOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOM M MHAMBHUIYalbHON pPabOThl IpU pEIICHUH
y4eOHBIX MaTeMaTHUECKUX 3a/1ay;
® IPUHUMATh LI€JIb COBMECTHOH JEATENbHOCTH, IJAHUPOBAaTh OPraHU3AIMI0 COBMECTHON paloThl,
pacnpenensaTs BUABI pa0doT, JOTOBapUBATHCS, OOCYXIATh MPOIIECC U PE3yIbTaT paboThl, 0000IIaTh
MHEHHS HECKOIBKUX JIIOJCH;
® y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (00CYXaeHHS, OOMEH MHEHHUSMH, MO3TOBBIEC IITYPMBI
JpyTHeE), BBIIOIHATH CBOIO YacTh pabOThl M KOOPIWHUPOBATh CBOM JIEHCTBUS C APYTUMHU UIEHAMHU
KOMaHJIpl, OLEHMBAaTh KayeCTBO CBOEr0 BKJIajJa B OOMMI MPOAYKT IO KPUTEPUSM,
c(hOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBHSL.
PeryasiTuBHBIC yHUBepcaJibHbIe y4eOHbIe AeiicTBUS
Camoopranuzanus:
® CaMOCTOSITEJIBHO COCTABIIATH IUIaH, ajJrOPUTM PELIeHUs 3ajayu (WM €ro 4acTh), BIOMpaTh CHOCO0
pelieHns ¢ y4€TOM HMMEIOLIUXCS PecypCcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI PEILICHUH ¢ Y4ETOM HOBOM MH(pOpMaLuu.
CaMOKOHTPO/Ib, SMOLMOHAJIbHBII HHTEJJICKT:
®BJIAJETh CHOCOOAMU CAaMONPOBEPKH, CAMOKOHTPOJS Ipolecca W pe3yabraTa peleHHs
MaTeMaTUYECKOM 3a1auH;
® [IPE/IBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IpU PELIEHUH 33]]a4d, BHOCUTb KOPPEKTUBHI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAIGHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBUE PE3yNbTara JAEATEIbHOCTH MOCTABICHHON LENMH W YCIOBUSM, OOBSICHSITDH
MPUYUHBl  JTOCTM)KEHUS WIM HEJOCTH)KEHHUS I€JIM, HaXOAUTh OLIMOKY, JaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3VJIBTATbI

K koniy oOyuenus B 9 kij1acce 00Oy4aroniuiicss MOJy4IHUT CISAYIOIINE MPEAMETHBIC PE3YJIbTaThI:

Yucsa v BbIYMCJIEHUAS

BoinonHsaTh, couerasi yCcTHbIE M MUCbMEHHbIE TPUEMBI, apu(pMeTHyecKrue JeHCTBHS C palliOHaIbHBIMU
YHCIaMHU.



HaxoguTe 3HaYeHHMs YHCIOBBIX BBIPAKEHHH, MPUMEHATH PAa3HOOOpPA3HBIE CIIOCOOBI M IMPHEMBI
BBIYMCIICHUS 3HAYEHUI IPOOHBIX BRIPAXKEHUH, COiepKaIIUX OOBIKHOBEHHBIE U JECATHYHBIE TPOOH.

Ilepexoquth OT OAHOM (hOpMBI 3aMUCU YHMCENd K JIpyroi (mpeoOpa3oBbIBaTh JECATHUHYIO ApoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JI€CATUYHYIO IpOOb).

CpaBHUBATh U yNOPSA0UYMBATh PALMOHAJILHBIE YUCIIA.

OxkpynisaTh 4nca.

BBINOMHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYUCICHUM, OLIEHKY 3HAYCHUHM YHCIIOBBIX BBIPAKEHUI.
BbInonHATh 1E€HCTBUSA CO CTENEHSIMU C HaTypaJIbHBIMU I10Ka3aTEIsIMHU.

IIpuMeHsITh NPU3HAKU JEIUMOCTH, Pa3I0kKEHUE HA MHOXKUTEIN HaTypaIbHBIX YUCEN.

Pemare  mpakTUKO-OpUEHTHpPOBAaHHBIE  3a/a4d,  CBSI3aHHbIE C  OTHOLICHHWEM  BEJIMYUH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYMH, ITPOLIEHTAMHU, HHTEPIIPETUPOBATE PE3YABTAThl PEUICHHS 3a7ad C y4ETOM
OrpaHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEMbIX 0OBEKTOB.

Hcnonp3oBaTh HauajabHBIE NPEACTABIECHUS O MHOXECTBE JEHCTBUTENIBHBIX YHCEN ISl CPaBHEHUS,
OKpYIJIEHUS U BBIYUCIICHUHN, 1300pakaTh N€WCTBUTENbHbIE YHCIa TOYKAMU Ha KOOPAMHATHON MPSIMOM.

[IpuMeHsATh NOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOJUTh KBaJpaTHbIE KOPHH,
UCTIONIB3YsI TPU HEOOXOAMMOCTH KaJlbKYJISATOpP, BBIMOJIHATH MpeoOpa3oBaHMs BBIPAKEHHH, coIepKallux
KBaJIpaTHbIE KOPHU, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Vcnonb30Bath 3amucy OONBIINX M MaJbIX YHCET C TOMOIIBIO IECATHYHBIX IpOOeH U cTeNeHel Ynca.

CpaBHUBATh U yNOPSIOYNBATh PALMOHAIBHBIE U UPPALIMOHAIBLHBIC YHCIIA.

BrinonuaTe apupmeTnyeckue qeicTBUS ¢ pallMOHANIbHBIMU YUCIaMU, COUETasi YCTHBIE U MMChbMEHHBIE
MPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPALIMOHAIBbHBIMU YHCIIAMHU.

HaxonuTe 3Ha4eHHs CTENEHEH ¢ LEIbIMU NOKA3aTeNIIMU U KOPHEW, BBIYMCIIATH 3HAUEHUS YMCIIOBBIX
BBIPAYKEHUM.

OKpymisTh JNEHCTBUTENbHBIE YMCIA, BBINOJHATH MPUKUAKY peE3yibTaTa BBIYHUCICHUM, OLICHKY
YHCJIOBBIX BBIPAKECHUH.

Auredpanveckue BbIpasKeHHA

Hcnonp3oBarh anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B IIPOLECCE OCBOCHUS
y4eOHOro Marepuara.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPAXKEHUN NIPU 3a/laHHBIX 3HAUCHUSAX IEPEMEHHBIX.

BeInonHATe IpeoOpa3oBaHus LEIOr0 BbIPAXKEHHsI B MHOTOYJICH IIPUBEACHUEM MOAOOHBIX CIIaraeéMblX,
PacKpBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OIHOWIEHA HAa MHOIOWIEH M MHOIOYJIEHAa Ha MHOTOWIEH, NPUMEHATh
(dbopMymbl KBaJpaTa CyMMBI U KBaIpaTa pa3HOCTH.

OcCyliecTBIATh pa3ioKeHHEe MHOTOUJICHOB HA MHOKHUTEIHN C TOMOIIIbIO BEIHECEHHS 32 CKOOKH OOIIETo
MHOXKHTEJIS, TPYIIIMPOBKY CIaraeMblX, IpUMEHEHUs (POPMYIT COKPAILIEHHOTO YMHO)KEHHSL.

[TpumeHsTh TpeoOpa3oBaHUs MHOTOWIECHOB JUISI PEUICHHS pa3iWYHBIX 3a/ad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAJIBHOM MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN C HaTypaJIbHBIMU MOKa3aTeIsIMU JIJIsl peoOpa30BaHUsI BbIPaKEHUH.

[IpuMeHATh NMOHATHE CTENEHM C LEJbIM IO0Ka3aTesieM, BBIIOIHATh MPeoOpa30BaHUS BBIPAXKEHUH,
COJIEPIKAILUX CTEIICHU C LIEJIBIM IT0KA3aTEIIEM.

BBINONHATE TOXIECTBEHHBIE IMPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKCHUH HA OCHOBE IpPaBUII
NeMCTBUI HaJl MHOTOUJICHAMU U alredpandecKuMu ApoOsSMHU.

PacknanpIiBaTh KBaApaTHBIN TPEXWIECH HA MHOXKUTEIIH.

[TpumeHnsaTh IpeoOpa30BaHMsI BBIPAXKECHH IS PELICHUS Pa3IMUHBIX 33]a4 U3 MAaTeMaTHKH, CMEXHBIX
IIPEIMETOB, U3 PEaJIbHON NPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pemiare nuHelHbIE ypaBHEHUSI C OJJHOM IMEPEMEHHOM, MPUMEHsSS MpaBUjia MEepexoja OT HMCXOJHOTO
YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, IBIAETCS JIN YUCI0 KOPHEM YPaBHEHUS.

[TpumeHsTH rpaduIecKre METObI TPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonOupars mnpuMepsl Map 4YHUCEN, SBISIOIIMXCS pEIICHHeM JHMHEHHOrO YpaBHEHHsS C JByMs
MIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH Tpa(UK JMHEHMHOro ypaBHEHHsI C JBYMsS IEPEMEHHBIMH,
NOJIb3YSCh IPa(hUKOM, IPUBOAUTE IPUMEPHI PELLICHUS YPaBHEHMUS.

Pemiatb cucteMbl IBYX JHHEHHBIX YPaBHEHHH ¢ IByMs EPEMEHHBIMH, B TOM YHCIIE rpauyIecKu.

CocraBiaATh M pemarh JWHEWHOE YPAaBHEHHE WIM CHCTEMY JIMHEWHBIX YPaBHEHHUH IO YCIIOBHIO
3aJlaud, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJauyl MOITYYECHHBIN pe3yJbTar.

Pemiats nuHeiHbIE ¥ KBaJpaTHbIE YPaBHEHUS, ypaBHEHHUsI, CBOJSIINECS K HUM, MpocTeimue ApoOHO-
paloHaIbHbIE YPAaBHEHUS.

Pemars cucrteMsl IByX JINHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHA U CHCTEMBI JIBYX YPAaBHEHMIL, B
KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JTUHEWHBIM.

Pemath TekcTOBBIE 3a/1aun anreOpanyecKuM CHocoOOM € MOMOIIBIO COCTABICHHS YPaBHEHUS WIIH
CUCTEMBI IBYX YPaBHEHUH C JBYMsI [ICPEMECHHBIMH.

[IpoBOaUTE MpOCTEHIIME WCCIECAOBAHUS YPABHEHUHM W CHUCTEM YPAaBHEHUN, B TOM YHCIE C
IPUMEHEHHEM TpapHUuecKux MpeJCcTaBleHU (ycTaHaBIuBaTh, HMMEET JIM YypaBHEHHE WM CHCTeMa
YPaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIPOUEE).

Pemare nuHeiiHble HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, M300paXkaTh pELICHHE HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PELICHUE C IOMOLIBI0 CUMBOJIOB.

Pemiate cucTeMBl JMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIME KBaJpaTHOE
HEPaBEHCTBO, U300paXkaTh peIIeHUE CHUCTEMbl HEPABEHCTB Ha YUCIIOBOM IMpPSIMOI, 3alMCHIBATh PELICHHE C
ITOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a]ad.

Pemare nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS W DPALMOHAIBHBIE YPABHECHMS, CBONAIIMECS K HUM,
CUCTEMBI IBYX YPaBHEHUH C JBYMsI [ICPEMECHHBIMH.

[IpoBOaMTE MpPOCTEHIINE WCCIECAOBAaHUS YPABHEHUHM W CHUCTEM YPAaBHEHUN, B TOM YHCIE C
IPUMEHEHHEM TpapUuecKux IpeACTaBIeHUH (yCTaHABIMBAaTh, HMMEET JIM YypaBHEHHE WM CHCTEMa
YPaBHEHMH PELIEHHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoquTh OT cIOBECHOW (OPMYIUPOBKU 3ahaud K €€ anreOpanyeckoil MOJeNH C IMOMOILBIO
COCTAaBJICHUSl YPaBHEHHUs WIM CUCTEMBbl YpaBHEHMI, MHTEPIPETUPOBATb B COOTBETCTBHH C KOHTEKCTOM
3aJ1a4y TIOJTYYECHHBIN PE3yJIbTaT.

[IpuMeHsTh CBOMCTBA 4YMCIOBBIX HEPABEHCTB [UI CpPAaBHEHUS, OLIEHKHM, pEIIaTh JIMHEWHBIE
HEpaBEHCTBA C OJHOW IMEPEeMEHHOW M HX CHUCTEMBI, JaBaTb IpaMuecKyl0 HIUIIOCTPALUI0 MHOXKECTBA
peLIeHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOYyHKIUA

N300pakaTb Ha KOOPAMHATHOM MpPsIMOM TOYKM, COOTBETCTBYIOIIME 3aJJaHHBIM KOOpIMHATaM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIUCHIBATh YHCIIOBbIE TPOMEKYTKH Ha aareOpanieckoM si3bIKe.

OTMeuaTh B KOOPIMHATHOW IUIOCKOCTH TOYKM M0 3aJaHHBIM KOOpAHMHATaM, CTPOUTh Tpaduku
nuHeNHbIX QyHKIUNA. CTpouTh rpa@uk GyHKIUH y = [X|.

OnuceIBaTh ¢ NOMOLIBIO (PYHKLIUH U3BECTHBIE 3aBUCUMOCTU MEX]JY BEJIMUYHMHAMM: CKOPOCTb, BPEMS,
paccrosiHue, IIeHa, KOIUYECTBO, CTOMMOCTD, IIPOU3BOAUTENILHOCTD, BpeMs, 00bEM paboThI.

Haxoaute 3HaueHne (QyHKIMH 110 3HAYCHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii crmocod TpencTaBlIeHUs W aHaluW3a UWH(OpManuu, U3BJICKaTh U
MHTEPIPETUPOBATh HH(OPMALIHIO U3 TPpaUKOB pealbHbIX IPOLECCOB U 3aBUCUMOCTEH.

[lonumarh W UCHONB30BaTh (YHKIMOHAJIBHBIC MOHATHS M SI3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYeHUs), ONpenesITh 3HaueHue (QYHKIUU [0 3HAYEHUIO apryMEHTa, ONpeNeNsaTh CBOMCTBA (YHKIIMU
o e€ rpaduky.

Ctpouts rpaduKu 37€eMEHTapHBIX QYHKIMH BUA:

y=k/x, y=x2,y=x3,y = x|, y = VX, OIICHIBaTh CBONCTBA YHCIOBOI (YHKIMH 1O e rpaduKy.
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PacriosHaBarh (yHKIMM HM3y4eHHBIX BUAOB. [lOKa3bIBaTh CXEMaTHYECKH pACIOJIOKCHHE Ha
KOOPJIMHATHO# II0CKOCTH TpadukoB GpyHkiwmid Buaa: Y = kX, y =kx + b,y =k/x,y =ax2 +bx + ¢,y =x3, y
=X, ¥ = |X|, B 3aBHCHMOCTH OT 3HA4YCHUI KO3(PPHIIMEHTOB, OMHCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth M H300pa)xkaTh CXE€MaTU4ECKH TpapuKu KBAAPAaTUYHBIX (YHKLUH, ONMUCHIBATH CBOMCTBa
KBaJpaTHYHBIX (DYHKIMHA TIO UX TpapuKam.

Pacnio3HaBaTh KBajpaTn4Hyr0 (QyHKIMIO IO GOpMysie, IPUBOAUTE IPUMEPBI KBaJPaTUYHBIX (DYyHKIMH
U3 peaJbHOM KU3HU, (PU3NKH, TEOMETPHH.

YucnoBble MOCIA€I0BATEIHLHOCTH H IPOrPecCHm

Pacnio3naBath apu(MeTHUECKYIO M TEOMETPHUECKYIO POTPECCUH MTPH Pa3HBIX CIIOCO0axX 3a/1aHMs.

BbINONHATE  BBIUMCIEHMS C  HCIOJIB30BaHMEM (OpMYIT Nn-To 4ieHa apupMETH4YecKod H
reOMETPUYIECKOUN MPOTPECCHI, CYMMBI ITIEPBBIX N WICHOB.

N300pakaTh 4eHbI MOCIEA0BATEIbHOCTH TOYKAMH HAa KOOPIMHATHON TJIOCKOCTH.

Pemare 3a1aun, CBsI3aHHBIE C YHCIOBBIMU MOCIIE0BATEILHOCTAMHU, B TOM UHUCIIE 3a7a4l U3 peaJbHOU
YKU3HH (C UCTIOJIb30BAaHUEM KaJBKYIIATOPA, IIM(PPOBBIX TEXHOJIOTHIA).

BeposiTHOCTB U CTATHCTHKA

Yurars nHGOpMAaIHIO, IPEACTABICHHYIO B TaONUIaX, Ha JUarpaMMax, IpeACTaBlIsATh J1aHHbIE B BHUJIE
TabIUI, CTPOUTH JUArpaMMbI (CTOJIOMKOBBIE (CTONOYATHIE) U KPYTOBEIE) [0 MaCCHBAaM 3HAYCHUN.

OnuceiBaTh U HWHTEPIPETHPOBATh peajbHbIE UMCIIOBbIE JAaHHbIC, NPEACTABICHHBIE B TabaUIaX, Ha
auarpammax, rpadukax.

Vcnonb30BaTh Ui OMHMCAHUS JaHHBIX CTAaTUCTUYECKHE XapaKTEePUCTHKH: cpelHee apu(pMeTHYeCcKoe,
MeMaHa, HauOoJIbllIee U HaUMEHbIIIEe 3HAYEHMsI, pa3Max.

Hwmets mpencraBieHune O ciay4yailHOW HM3MEHYMBOCTH Ha MpHUMeEpax LEH, (U3NYECKUX BEIUYHH,
aHTPOIIOMETPUUYECKUX JAHHBIX, UMETh MIPEICTABICHUE O CTATUCTUYECKON YCTONUYHUBOCTH.

W3Bnekats M mpeoOpa3oBbIBaTh WHPOPMALMIO, MPEACTABICHHYIO B BHUAE TaOIWI, AMarpamm,
rpaduKoB, PEJCTABIIAThH JaHHBIE B BUJIE TAOIUII, JHarpaMm, rpaduKkoB.

OnuceiBaTh JaHHbIE C TIOMOLIbIO CTAaTHUCTUYECKUX TIIOKa3aTeleil: CpeAHMX 3HAaueHUH U Mep
paccenBaHusl (pa3Max, AUCHEPCUs U CTAaHIAPTHOE OTKJIOHEHUE).

HaxoauTe 4acTOThl YMCIIOBBIX 3HAYEHMH M YacTOThI COOBITHI, B TOM 4YHCIE MO pe3ylbTaraM
M3MEpPEeHUI U HaOIIOICHUH.

HaxoauTe BepOSTHOCTH CIIy4aifHBIX COOBITHIA B OTIBITAX, 3HASI BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH,
B TOM YHCJI€ B ONBITAX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITUAMHU.

Hcnonb3oBarh rpaduyeckue MOJAEIM: JEPEBO CIIy4alHOTO HKCIIEPHMEHTa, JuarpamMMmbl Oiiepa,
YuCIIOBast psiMast.

OnepupoBaTh MOHATUSAMH: MHOXXECTBO, IMOJMHO)KECTBO, BBIMOJIHATh ONEPALMU HaJ MHOKECTBAMU:
o0beMHEHHE, IEePEecEeYEeHUe, JONOIHEHUE, IEePeUUCIIATh 3JIEMEHTbl MHOMKECTB, NPUMEHATh CBOWCTBA
MHOJKECTB.

Hcnonp3oBarh rpauueckoe MpeICTaBICHUE MHOXKECTB M CBSI3ed MEXIAYy HHUMHU JUISl ONMCAHUA
IIPOLIECCOB U ABJICHUMH, B TOM YHCIIE IIPU PELICHNH 33/1a4 U3 APYIHX Y4eOHBIX IPEIMETOB U KypCOB.

N3Bnekars U npeoOpa3oBbIBaTh MH(OPMALMIO, IPEACTABICHHYIO B Pa3IMYHBIX MCTOYHUKAX B BUJE
TabMLL, AUarpamMm, rpauKoB, MPEICTaBIATh JaHHBIE B BUJIE TAOIUL], MarpaMM, rpa(ukoB.

Pematp 3amaum  OpraHM30BaHHBIM MEpeOOPOM  BAPHAHTOB, a TaKXKE C HCIOJIb30BaHHEM
KOMOMHATOPHBIX MPaBUJI U METOZIOB.

Hcnonp30BaTh ONMCATENBHBIE XAPAKTEPUCTHKU JUIsI MAaCCHUBOB YHCIIOBBIX [IaHHBIX, B TOM YHCIE
Cpe/iHue 3HAaYECHUsI U MEpbl pacCeUBaHUs.

HaxonuTe 4acTOThl 3HAYEHMH M 4YacCTOThl COOBITHS, B TOM 4YHCIE IOJIb3YACh PpE3yJIbTaTaMU
MIPOBENEHHBIX U3MEPEHUHN U HAOTIOACHUIA.
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HaXOZ[I/ITB BCPOATHOCTHU CJ'Iy‘-IaI\/JIHBIX CcOOBITHHA B HU3YUCHHBIX OIIbITaX, B TOM YHCJIC B ONbITax C
PaBHOBO3MOKHBIMHU J3JICMCHTAPHBIMU CO6BITI/I${MI/I, B CEpHAX HACIIBITAaHUH A0 TEPBOro ycriexa, B CEPHUAX

ucnslTaHui beprymm.

NmeTh MNpeaACTaBJICHUC O CHy‘IﬂﬁHOﬁ BCIIMYHUHE U O paClIpCaACIICHUN BepOHTHOCTCﬁ.

HmeTb mpeacTaBieHue O 3aKOHE OOJBIIMX YMCEN KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B CIY4YailHOM
M3MEHYUBOCTHU U O POJIU 3aKOHA OONBIINX YUCEN B IPUPOAE U OOILECTBE.

TemaTnuyeckoe NJIAHUPOBAHUE

Ne KonmuectBo yacoB B
Pasznen .
n/m paboueii mporpamme
1 Oznakomnenue ¢ KHMM wu cucremoil oreHUBaHus 1
3aJJaHUN.
2 Pemenue 3amaa «Anrebpar» 21
3 Pemenue 3anau «l'eomerpus»
4 Pemenue 3anau «BeposSTHOCTh M CTaTHCTHKA 4
Bceero 34
KanenaapHo - TeMaTuyeckoe njaHHUPOBaHUE
KYPCA BHEYPOYHOM JESTEJBHOCTH
«PemeHue 3a1a4 M0 MaTeMaTHKeE)
9 -A kJjacc
Ne ypoka Jara Tema 3ansaTHS
miad | ¢paxkr | maan | ¢akr
1 06.09 Osnaxomiienue ¢ KIIM u cucreMoii OlleHUBaHUs 3aJaHU.
2023 OcobenHoctu 3anonaenus onankoB 'MA
Pemenue 3agau «Auredpa» (214)
2 13.09 Harypanbsubie uncna. Apudmernueckue aeiictsus. [Ipuznaku
nenumocTH Ha 2,3,5,9. Jlenenue ¢ octarkoM. poowu.
OOBIKHOBEHHBIE U IECITUYHBIC poOH. ApudMeTHUECKIe
JIEHCTBUS C TPpOOSIMHU.
3 20.09 Panmonanesueie yncna. Monyib. ApupMeTHIeCKue T1eHCTBUS.
CpaBHeHHUE pallMOHAILHBIX YUCEII.
4 27.09 [HenictButenpHblie uncna. KBagparHelii kopeHs. MppanyonansHbie
qHCa.
5 04.10 EnuHuIb n3MepeHus AJIMHBIL, TUTOIIaId, 00beMa, MacChl,
BpPEMEHH, CKOPOCTH. 3aBUCUMOCTb MEXAY BEIHUMHAMHU.
IIponopuumn.
6 11.10 byksennsie Beipaxkenus. ToxaecTBo. [IpeoOpa3oBaHue TOXIESCTB.
7 18.10 CBoiicTBa CTENCHH C IIETBIM TIOKA3aTEIIeM.
8 25.10 Muorounen. Pa3noxenne MHOTOWIeHa HA MHOXKUTENU. DOPMYITBI
COKpAIeHHOTO YMHOKEHUSI.
9 08.11 Anrebpanueckas 1po0b. JleiicTBuUs ¢ anredpanyecKuMu IpoOsMu.
10 15.11 CBolicTBa KBaIpaTHBIX KOPHEN U UX NPUMEHEHUE B BBIYUCIICHHUSX.
11 22.11 VYpasuenus. JIuneiinsie. KBagparubsie. CCTEMBI YpaBHEHMI.
12 29.11 VYpasuenus. Jluneiinsie. KBagparueie. CucteMbl ypaBHEHH.
13 06.12 HepasenctBa. Uncnosble, TMHEIHbIE, KBAApaTHbIE HEPABEHCTBA.
CucTeMbl HEpABEHCTB.
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14 13.12 HepasenctBa. UncnoBble, IMHEWHbBIE, KBa/IpaTHbIC HEPABEHCTBA.
CucteMbl HEPaBEHCTB.

15 20.12 TexcToBbIE 3a/1a4¥ HA MPOIECHTHI, TBUKEHUE, CIUIABHI,
COCTaBJICHUE YPaBHEHHIA.

16 27.12 TexcToBbI€ 3a/1a4¥ HAa MPOICHTHI, IBIKEHUE, CIUIABHI,
COCTaBJICHUE YPaBHEHHIA.

17 TexcToBbI€ 3a/1a4¥ HAa MPOIIECHTHI, TIBIKEHUE, CIUIABHI,
COCTAaBJICHUE YPAaBHECHU.

18 ApudmeTndeckas 1 reOMETpUIECKast MOCIEA0BATSILHOCTH.

19 DYHKINH.

20 OYHKINH.

21 Koopaunarts! Ha npsIMO U MIJIOCKOCTH.

22 JlexapTOBBI KOOPIMHATHI HA MIIOCKOCTH. YpaBHEHHUE MPSIMOH,

okpykHocTH. KoopanHaThl cepeiuHbl OTpe3Ka.

Pemenue 3agau

«I'eomeTpus» (84)

23

Tpeyronsuuk. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB. Teopema
®daneca.

24 Pemenne npsiMoyrobHBIX TPEYroJbHUKOB. Teopema CHHYCOB,
TeopeMa KOCHHYCOB.

25 ITomobOue TpeyroabLHUKOB.

26 MHOTroyronbHHUKH.

27 OKpyXHOCTb ¥ KpyT. OKpY)KHOCTh BIIHCAaHHAsl ¥ OTIMCAHHAsI.

28 OxpyxHOCTb ¥ KpyI. OKpY)KHOCTh BIHCAaHHAsl M OTIMCAHHAsI.

29 W3mepenne reomerpuueckux BennuuH. [Inomany, o0beMbr
buryp.

30 BekTopbl Ha IMIIOCKOCTH.

Pemenne 3agau

«BeposiTHOCTH U CTATHUCTHKAY (44)

31

HauanbHbie cBeieHUS U3 TEOPUU BEPOSITHOCTEH.

32 Mertop! perieHrst KOMOMHATOPHBIX 3aj1au: epedop BO3MOKHBIX
BapHaHTOB, JICPEBO BAPHAHTOB, MPABIIIO YMHOKCHHSI.

33 IlepecTaHOBKH, pa3MeILEHUs, COUETAHHUS.

34 BepositTHOCTB ciy4aitHoro coObitusi. Cll0KeHUE U YMHOKEHHE

BEPOATHOCTE.
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