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r. EBnaTopus, 2023
IMosicHuTeILHAS 3aNMCKa

MaremaTtnka SBISI€TCS OJHHMM M3 ONOPHBIX KypCOB OCHOBHOIO 00IIero oOpa3oBaHUS: OHaA
obecrieunBaeT U3y4eHue APYrux JUCHUIUINH, KaK €CTECTBEHHO-HAYyYHOI0, TaK U TYMaHUTapHOTO ITUKJIOB, €&
OCBOCHHE HEOOXOIMMO Uil TPONOJDKEHHsT 00pa3oBaHUS M B IIOBCEJHEBHOM JKM3HU. PasButme y
0Oy4JaromMXcsi HAyYHBIX IPEICTABICHUNA O TPOHMCXOXKICHUM W CYIIHOCTH alreOpanvecKux aOCTpakuui,
crocobe OTpa)KeHHsI MaTeMaTU4YeCKOW HayKoW SIBICHHM M MpOLEecCOB B HPHUPOJE M OOIIecTBE, pOJd
MaTeMaTU4ecKoro MOJEIMPOBaHUS B HAyYHOM IMO3HAHWU M B IPAKTHKE CHOCOOCTBYET (POPMHUPOBAHMIO
HAyYHOTO MHUPOBO33PEHUS U KAUYECTB MBIIUICHHS, HEOOXOIUMBIX IJIsl aAaNTallud B COBPEMEHHOM I (PPOBOM
obmectBe. M3yueHne MareMaTwku OOecIieuMBaeT pa3BUTHE yMEHHs HaOIIOIaTh, CPAaBHUBATH, HAXOIUThH
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHHSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO 000CHOBBIBATH CBOU
JeWCTBUS U BBIBOJIBI, (hopMynupoBaTh yTBepxkaeHus. OcBOeHHE Kypca MaTeMaTHUKH 00eCIIeUnBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHHUST OOy4YalOMIMXCsS: OHM HCIIONB3YIOT JIENYKTHBHBIE M HHIYKTUBHBIC PaCCYKICHUS,
00001IeHEe W KOHKpETH3aluio, abcTparupoBaHue M aHatoruto. OOydeHHME MaTeMaTHKe MpeArnoaract
3HAUUTENBHBIH OO0BEM CaMOCTOSTENBHON JESITeIBHOCTH OOYJaroIIUXCs, IMOITOMY CaMOCTOSITEIBHOE
pelIeHne 3a1ay SIBISeTCS peann3alueil JesTeIbHOCTHOTO IPUHIINIIA O0YUYESHHS.

O6pazoBarenbHblil cTangapt: PenepainbHbI TOCYIApCTBEHHBIN oOpa3oBarenbHblil cTangapt OO0O,
YTBEPKJICHHBIN TprKa3zoM MunoOpazoBanus PO ot 17.12.2010r. Ne 1897 (¢ mu3amenenusimu ot 31.12.20151.
Nel577).

Pabouast nporpamma o BHEYpOUHOH AESATENLHOCTH MO0 MaTeMaTuke AJs 9 Kjacca cocTaBlieHa Ha OCHOBE
@OIT 000.

JlanHass mporpaMMa BHEYPOYHOW JAESITENbHOCTH II0 MAaTeMaThKe COCTaBlIIeHA B COOTBETCTBUH C
BO3pacTHBIMH 0COOEHHOCTAMM oOyyaronuxcs 9 kjiacca M paccuuTaHa Ha mposefeHue |1 yaca B Henento, 34
Jaca B rofl.

Pe3yabTaThl 0CBOEHHSI Kypca BHEYPOUHO /1esiTeJILHOCTH 110 MaTeMaTHKe
[Iporpamma Kypca BHEYpOUHOH NIESTEITFHOCTH CIIOCOOCTBYET:
Pa3BUTHIO Pa3HOCTOPOHHEH JTMYHOCTU peOeHKa, BOCIIUTAHHUIO BOJIM M XapaKTepa;
CO3JJAaHHIO YCJIOBUH ISl (DOPMHUPOBAHUS M PA3BUTHUS NPAKTHUECKUX YMEHUH 00y4JaroIMXCsl pemarb
HECTaHJapTHBIE 3a/1a4H, UCIIOJIb3Ys Pa3IMUHbIE METO/bl U IIPUEMBI;
BBISIBIICHUIO OJIAPEHHBIX JIETCH;
Pa3BUTHIO HHTEpECa K MaTEeMAaTHKe.
B ocHOBY cocTaBieHust IPOTrpaMMBbI MTOJI0KEHBI CICAYIONINE TeIarOTHIeCKUe MPUHITUITHL:
yUYeT BO3pPACTHBIX U UHIMBUAYAIBHBIX 0COOCHHOCTEH KaX/10ro peOeHKa;
T0OpOKENIaTeIbHBIA MCUXOIOTHYECKUI KIIMMAT Ha 3aHATHIX;
JMYHOCTHO-/IESITEIbHBIHN MOJX0/ K OpraHU3aluu Y4eOHO-BOCIIUTATEIBHOTO MIPOLECCa;
nofA0Op METONOB 3aHATUH COOTBETCTBEHHO IIENISIM M COACP)KAHHMIO 3aHATHH W IPPEKTUBHOCTH HUX
IIPUMEHEHHUS;
ONITUMAJILHOE coueTaHne (hOpM e TeNTbHOCTH;
JOCTYITHOCTb.

[Tpu mpoBeAeHNU 3aHATHI MPUMEHSIOTCS pa3inyHble (JOPMBI U METOABI BEACHHUS YpOKa: YPOKH-
MPAKTUKYMBI, YPOK pEIIeHHs OJHOH 3a7a4M, YpOKH BOIPOCOB U OTBETOB M T.[., C YIETOM MHIMBHyaJIbHBIX
0COOEHHOCTEHN KaXK/I0r0 YUCHHKA.

ITporpamma Kypca BHEYpOUHOH IESATETBHOCTH 00€CTIeUnBACT JOCTHKEHUS CISIYIOIUX LeJIeH:

1. B HanpaBieHNN TUYHOCTHOTO Pa3BUTHS

o0y4aroluiics HayYuTCs U MOJTYYUT BO3MOXKHOCTh HAYUUThCS:

* YMEHHE SICHO, TOYHO, TPaMOTHO HM3JIaraTh CBOM MBICIIM B YCTHOM W MUCBMEHHOW (OopMe, TOHUMATh CMBICIT
MOCTaBJIEHHOM 3aJ]auM, BEICTpauBaTh apryMEHTALMIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;

* KPUTUYHOCTh MBIIUICHUS, YMEHHE PACIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BBICKA3BIBAHUS, OTIMYATh
TUIoTe3y OT (pakra;

* IPEJCTABIICHUE O MATEMAaTHYECKOI Hayke Kak cepe UYeIoBeUeCKOn AeATEIbHOCTH, 00 dTanax ee pa3BUTHs,
0 €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS LIUBUIIU3ALNH;



* KpPEaTHBHOCTb MBIIUICHUS, MHULMATHBA, HAaXOIYMBOCTb, AKTUBHOCTb IPU PEUIEHMH MaTeMaTHYeCKHX
3a1a4;
* YMEHHUE KOHTPOJIMPOBATH MPOLECC U PE3YAbTAT YUeOHOI MaTeMaTHUECKOM IeATEIIbHOCTH;
* CNocoOHOCTh K HMOLMOHAIBHOMY BOCHPHUATHIO MAaTe€MaTH4EeCKUX OOBEKTOB, 3aJad, pEeIIeHHH,
pacCyKIeHUN.
2. B MeTanpeaMeTHOM HallpaBJICHUHN
00y4aroUIniicss HAyYUTCs U TIOIYYUT BOSMOXKHOCTD HAYUUTHCS:
* YMEHHUE BUJIETh MaTEMaTUYECKYIO 3aJjady B KOHTEKCTE MPOOIEMHOM CUTYalluH B APYrUuX AUCLHUILINHAX,
B OKPY’KaIOILEeH KU3HU;
* YMEHUE HaXOAUTh B PA3JIMYHBIX UCTOUYHUKAX HHPOPMALIUIO, HEOOXOAMMYO AJIS PELICHUs MaTeMaTHYECKUX
npo0ieM, W MPeACTaBIATh €€ B IMOHATHOW (opMe, NMPUHUMATh PEIICHHE B YCJIOBUSAX HEMOIHOW H
M30BITOYHOM, TOUHOH M BEPOSATHOCTHON MH(POPMAIINH;
* YMEHHE IOHHMMAaTh M HCIOJH30BAaTh MAaTEMAaTHUECKHUE CPEICTBAa HANIATHOCTH (TpadukH, TUarpaMMbl,
TaOIMILIBL, CXEMBI U JIp.) VISl WIUTIOCTPALlUK, HHTEPIPETalluy, apryMEeHTaIIH;
* YMEHUE BBIIBUTaTh TUIIOTE3bI IPH PEIICHUH YUEOHBIX 33/1a4 U TIOHUMAaTh HEOOXOAUMMOCTh UX MTPOBEPKH;
* YMEHME NPUMEHATh UHAYKTUBHbBIE U AEIYKTUBHBIE CIIOCOOBI PACCyXIE€HUH, BUIETh PA3IUYHbIE CTpaTeruu
pelIeHus 3a1a4;
* [IOHMMAaHHWE CYIIHOCTH AJITOPUTMUYECKHUX INPEANHMCAHMA W yMEHHE JACUCTBOBaTb B COOTBETCTBHU C
IIPEIOKEHHBIM aJITOPUTMOM,;
* YMEHHE CaMOCTOSITEJIbHO CTaBUTh L€JIM, BbIOMpaThb U CO3[aBaTh AJITOPUTMBI Ul PELIEHUS Y4eOHBIX
MaTeMaTU4eCcKUX IpooieM;
* YMCHHME IUIAHHPOBATH M OCYIIECTBIATh JEATEIbHOCTb, HAlPaBICHHYI0 Ha pElIeHHe 3ajad
HCCJIEZIOBATENIBCKOTO XapaKTepa;
* NepBOHAYaJIbHbIE MPEACTaBICHUs 00 UAEIX M METOAAaX MaTeMaTUKU KaK YHMBEPCAJIbHOM S3bIKE HAyKU U
TEXHUKH, CPEJICTBE MOJECIIMPOBAHNUS SBJICHUHN U IPOLIECCOB.
3.IIpenmeTHbIe:
B pesynbrare m3ydeHusi Kypca BHEYPOUHOH ACATEIBHOCTH IO MaTeMaTHKe OOyYalolUiics HaydyuTCs U
IIOJIyYUT BO3MOXKHOCTb HAyYUThCS:
*apryMEHTHPOBATh U OTCTaWBaTh CBOIO TOUKY 3PECHUS;
*CaMOCTOATEIIBHO JEHCTBOBATh B CUTYAallMH HEONPEAEIEHHOCTH IIPHU PEILICHNN aKTYyaIbHBIX IS HUX
npobiuem.

*y3HaThb 3HAUEHUE MAaTeMaTHYECKOM HAyKHM Ul pELICHMs 3a1ad, BO3HUKAIOIIHUX B TEOPUM MU IPAKTHKE;
HIMPOTY U B TO JK€ BpPEMsl OrPaHMYEHHOCTb IPUMEHEHHUS MaTeMaTHUYEeCKHMX METOAO0B K aHaluzy H
HCCIIEIOBAaHUIO IIPOLIECCOB U ABJICHUN B PUPOJIE U OOLIECTBE;
*y3HaTh 3HAYEHHE TMPAKTHKH M BONPOCOB, BO3HUKAIOIIMX B CaMOl MareMmaTHke Uit (OpPMUPOBAHHS H
pa3BUTUS MaTEMAaTUYECKOM HAyKW; HCTOPUIO PA3BUTHS IOHATUSA 4YMCIIA, CO3JaHUS MaTreMaTH4eCKOro
aHaJIn3a, BOSHUKHOBEHUS U Pa3BUTHSI TEOMETPUH;
*[IPUMEHATh YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTMKU MaTEMATUYECKUX PACCYKICHUM, UX IPUMEHUMOCTh
BO BCEX O00JAacTSIX YEJIOBEUECKOW JAEATEIbHOCTH;  BEPOSTHOCTHBIM XapakTep pas3IMYHBIX IPOLIECCOB
OKPY’KaIOILEro MUpa.
*OBJIa/IeTh METOAAMHM PEUICHMS 331a4 Ha BBIYMCIICHUS U JOKA3aTeIbCTBA: METOAOM OT IPOTUBHOTO, METOAOM
o7001sl, METOJIOM Tiepedbopa BapuaHTOB,;
*IIpuOOPECTH OMNBIT NPUMEHEHUsI aJreOpanvyeckoro U TPUTOHOMETPUYECKOTO ammapara U Ujaed JABMKEHUs
IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

PopmupoBanue GyHKIHOHAJIBHON MAaTEeMATHYECKOM rPAMOTHOCTH: PELICHUE 3a/1a4 U3 PEealIbHON

JKU3HU, IPUMCHCHHUEC MAaTCMAaTUYCCKUX 3HAHUHI JJI1 pCHICHUA 3a1a4 U3 JPYTruxX NpCaAMETHBIX obiacreii.

®opmupoBanue GUHAHCOBOH IPAMOTHOCTH IIKOJLHUKOB: Pa3BUTHE TTO3HABATECILHON U
COLIMAJIbHOW aKTUBHOCTH YYalllUXCs, YCBOCHHUE HABBIKOB JEIOBOTO OOIICHHS U YIPaBIECHIECKON
NESTETFHOCTH, a TAKXKE pElIeHUE yUeOHBIX U MPUKIAIHBIX 3a/1a4 (PMHAHCOBOW HAMPABIECHHOCTH, B KOTOPHIX
MIPUMEHSETCS U3y4yaeMblii MaTeMaTUUECKUH anmapar.

Conepkanue Kypca BHEyPOYHOIi 1eSITeJIbHOCTH
1. O3naxkomnenue ¢ KMM u cucteMol olleHUBaHUA 3aJaHUI.
2. Pemienwne 3amau « Anreopay.



Harypanpaple uucna. Apudmernueckue NIEWUCTBUS C HarTypainbHbiMH unciamu. CBolicTBa
apupMeTHIeCKUX AcHCTBUHN. JlemuMocTh HaTypaidbHBIX Yucen. Jlenmutenu u KpaTHble uucna. [IpusHaku
nenuMmocTu Ha 2, 3, 5, 9, 10. Jlenenue ¢ ocratkom. [IpocTsie uncna. PaznoxeHnue HaTypaldbHOTO YUCiIa HA
npocteie MHOKUTenu. Haxoxxnenne HOK, HOJ[. OOpikHOBEHHBIC APOOH, ACHCTBUSA C OOBIKHOBEHHBIMH
npoOsimu. JlecsTuunble qpodu, IEHCTBUS C JECATUYHBIMH Apo0smu. [IpuMeHeHne CBOWCTB Uil YIPOIICHHS
BbIpakeHH1. TOXIECTBEHHO paBHbIE BhIpakeHUs. [IporenTsl. HaxoxieHre mpoIeHTOB OT YMciia U Yucia
0 TIPOIIeHTy. Pelenus npukiaaHbIX 3a1a4. 3a1a4n GyHKINOHATIBHON U (PMHAHCOBOW I'PAaMOTHOCTH:

- 3aJ1a4¥ Ha MOTPEOHOCTH U PACXO/IbI;

- 33J1a4M Ha B3alMO3aMEHSIEMbIE BApUAHTHI;

-337]a44 Ha aJIbTEPHATUBHYIO CTOMMOCTb;

- 3a]]a41 Ha TOTPEOUTENBCKUI1 BEIOOD;

- 33/1a4M HA CKMJIKH;

- 3aJ1a4M Ha JOXO/Ibl U HAJIOTH;

- 3a/1a4M Ha JAYHBIN U CeMEHHBIH OI0MKET;

- 33/1a4M Ha COEPEKEHUSI 1 UHBECTHUIIUH;

- 33/1a41 Ha KPEJIUThI U 3alMBlI;

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

- 33/1a44 Ha CTPaxOBAHME.

Bolpaxkenuss ¢ nepeMeHHbIMH. TOXAECTBEHHbIE IPEOOPAa30BaHMsI BBIPAKEHUH € IEPEMEHHBIMH.
3HaueHHE BBIPAXKEHUI ITPU U3BECTHBIX YUCIOBBIX JaHHBIX IE€PEMEHHBIX.

OpnHowieHbl U MHOTOWICHBI. CTaHAAPTHBINA BU OHOWICHA, MHOrowieHa. KoaddumueHnt ogHowieHa.
Crenenp ogHOUYIEHA, MHOrOWIEHa. J[eMCTBUSA ¢ OHOWIEHAMH M MHOroudjleHaMu. Pa3iioxeHue MHOroujieHa
Ha MHOXXUTENU. DOPMYIIBI COKPALIEHHOTO YMHOXeHHs. CITocoObI pa3oKeHUss MHOTOYIEHA HA MHOKUTEIH.
Panmonaneubie 1poOu u ux cBoicTBa. JlomycTrMble 3HAaYCHHs MEpEeMEHHBIX. T0XIeCTBO, TOXKIESCTBEHHBIC
npeoOpa3oBaHus pallMOHATBHBIX JIpo0ei. CTeneHb ¢ LeIbIM ToKa3zaTreleM U ux cBorcTBa. KopeHs n-oi
CTENEHH, CTENEHb C PALIMOHAJIBHBIM IIOKA3aTeNIEM U UX CBOMCTBA.

PanyonaneHble ¥ uppanuoHanbHble yucna. KBagpartHeld KopeHb u3  uucna. HaxoxzaeHue
NpUOIIKEHHBIX 3HAYEHWH KBaJpaTHOTO KOpHSA. BHeceHue MHOXUTENs MOJA 3HAaK KOpHsA. BbiHeceHue
MHO>KUTEJNS U3 — II0J] 3HaKa KOPHSI.

Henonneie kBagpartHble ypaBHeHus. @opMyna KOpHEW KBaJapaTHOro ypaBHeHus. Teopema Buera.
Pemenue TeKCTOBBIX 3ajjauy ¢ NMOMOUIbIO KBaJpaTHbIX ypaBHEHUH. J[poOHO — palOHalbHbIE ypaBHEHUS.
Pelrenne TeKCTOBBIX 3a71a4 € IOMOIIBIO PALIUOHAJIBHBIX YPABHEHUI.

Uucnossle mnpomexyTku. HepaBencTtBa ¢ omgHoil mepemenHoil. Cucrema HepaBeHCTB. MeTomabl
pEIIeHUs HEPABEHCTB U CUCTEM HEPABEHCTB: METOJ] HHTEPBAIOB, I'pa)UueCcKUuil METO/.

[Monstre ¢ynkuun. Oynkuus u apryment. Ob6nacte omnpenencaus GyHknuu. OOIacTh 3HAYCHUN
byakun. 'paduk  ynxkumu. Hynmu Qynkumn. DyHkius, Bo3pacraromas Ha oTpeske. DyHkuws,
yObIBaromasi Ha oTpeske. JluneitHas ¢yHKmMs u ee cBoiictBa. ['paduk nuHeiHON (QyHKIMH. YTIOBOI
koaddunment ¢pyakuuu. O6paTHO mMponopiroHanbHas GyHKIUS U ee cBoicTBa. KBanpatuunas QpyHkuus u
ee cBoiicTBa. ['paduk KBagpaTHIHON )yHKITHH.

TexcToBble 3a1aul Ha JABUKEHHE M CHOCOOBI pemieHus. TeKCcToBbIe 33/1auu Ha BBIYHCIECHUE 00BeMa
paboThl U crocoObl MX pemeHuil. TekcToBble 3ajjaur Ha MPOLIEHTHOE COJEpXaHHE BEIIECTB B CIUIAaBax,
CMeCSX U PacTBOpax, CIOCOOBI PELICHHUS.

3. Pemienne 3amau «I'eomerpusi»

Boicota, wMenmaHa, cpenHss JIMHUSA = TpeyroibHUKa. PaBHOOenpeHHBIH U  PaBHOCTOPOHHUMN
TpeyroabHuKU. [Ipu3HaKy paBeHCTBa U MOJ00US TPEyroJbHUKOB. Pemenne TpeyroabHuKoB. CymMMa yrioB
TpeyrojabHuka. CBoiicTBa NpsAMOYTroJbHBIX TpeyroibHUKOB. Teopema I[ludaropa. Teopema cuHycoB u
KocuHycoB. HepaBeHCTBO TpeyronasHuKoB. [lnomans TpeyronbHUKa.

Bunel mHOroyronsaukos. Ilapamienorpamm, ero cBoiictBa u npusHaku. [lnomans napamienorpamma.
Pom06, npsamoyronsHuk, kBagpar. Tpaneuus. Cpennss nunus Tpanenuu. [lnomans Tpanenuu. [IpaBunbHbIe
MHOTOYT'OJIbHUKH.

KacartenbHast K OKpPY>KHOCTM M €€ CBOMCTBa. lleHTpayibHbIi WM BNHUCAHHBIA YTibl. OKPYKHOCTb,
OINHCaHHAasl OKOJIO TpeyrojdbHuKa. OKpYKHOCTh, BIIMUCAHHAs B TpeyroibHUK. [lyinHa okpykHocTH. [lnomans



Kpyra.
4. Pemienne 3a1a4 «BeposTHOCTh M CTATHCTHKAY

Crarucruka. [IpencraBinenue JaHHBIX B BHUAE TaOnuIl, quarpamm, rpadukoB. CpenHee pe3ylbTaToB
WU3MEPEHUM.

BepositHocTs. YacToTa COOBITHS, BEpPOSITHOCTh. PaBHOBO3MOXHBIE COOBITHS M TIOACYET UX
BeposATHOCTH. [IpencraBieHrne o reoMeTpUYeCKON BEPOSTHOCTH.

Pemenne koMOMHATOPHBIX 33/1a4: TIepeOOp BApHAHTOB, KOMOMHATOPHOE MIPABHIIO YMHOXKCHHS.

IINIAHUPYEMBIE PE3VYJIBTATDBI
OCBOEHHMSI TNPpoOrpaMMbl Y4eOHOI0 Kypca BHEYpPOuUHOil JesATeqbHOCTH «Pemenne 3amauy 1o
MaTeMaTHKe» HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE Pe3yJIbTaThl OCBOCHUS IIPOrPaMMBbI YIeOHOTO Kypca «Asredpay XapaKTepu3yrTCs:

1) narproTHYecKkoe BOCIMTAHNE:

MPOSIBIICHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCUHCKONM MaTeMaTHKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHMIKEHHUSIM POCCUHUCKUX MAaTeMaTMKOB M POCCHICKOM MaTeMaTHYECKOM IIKOJIbI, K
MCIIOJIb30BaHUIO ITHX JIOCTHKCHUN B APYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHUIO 005S3aHHOCTEN TpaklaHuHA U pean3allui ero npas, IPEICTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHMA, MPOLEAYP TPaXKTAHCKOTO
oOmiecTBa (HampuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K 0OCY)KJICHHIO 3TUUECKUX MPOOIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JIOCTM)KEHHMH HayKH, OCO3HAHHEM Ba)XKHOCTH MOPAJIbHO-3TUUYECKUX
MIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4yacTHME€ B pEUICHMM NPAKTUYECKUX 3a/ad MaTreMaTH4eCcKOi
HaMpPaBIEHHOCTH, OCO3HAHUEM BKHOCTH MaT€MaTHYE€CKOTO 00pa30BaHUS Ha MPOTSHXKEHUH BCEU JKU3HH IS
yCIeHOM MpodeCcCHOHANBHOM ASSITENFHOCTH U PA3BUTHEM HEOOXOAUMBIX YMEHUH, 0CO3HAHHBIM BHIOOPOM
U TIOCTPOCHHEM WHIWBUIYaTbHOW TPACKTOPHH OOpa30BaHUS M JKU3HEHHBIX IIAHOB C YYETOM JIMYHBIX
WHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIMTAHUE:

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

5) HeHHOCTH HAYYHOT'O NO3HAHUSA:

OpHUEHTAIMe B AESITETbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyuYHBIX IMPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YEIOBEKa, MPHUPOILI M OO0IIEeCcTBA, TOHUMAaHUEM MATeMaTHYEeCKON HAyKu Kak
cepbl YeTOBEYECKOW ACSITENLHOCTH, JTAloB €€ pPa3BUTHS M 3HAYMMOCTU JJIsS PA3BUTHUS IHBUIA3AINH,
OBJIAJICHUEM SI3BIKOM MAaT€MaTUKH W MaTeMaTHUYEeCKOW KyJbTYpOM KaK CpPEICTBOM IIO3HAHUS MU,
OBJIQZICHHEM MTPOCTEUIITMMH HaBBIKAMHU UCCIIE0OBATENbCKOM IeATEIbHOCTH;

6) ¢Pusnueckoe BocnuTaHue, (OpPMHUPOBAHHME KYJBTYPbI 310POBbSI H JIMOUHMOHAJILHOIO
0J1aronoJIyumsi:

TOTOBHOCTBIO TPUMEHSITh MaTeMaTHUYEeCKHWE 3HAHUSI B HMHTEpPECaX CBOETO 3/I0pPOBbs, BEIACHUS
310pOBOTrO 00pasa KMU3HU (340pOBOE MHUTAHKE, COATAHCUPOBAHHBIA PEKUM 3aHSATHI U OTABIXA, PETYAsSpHAS
¢dusnyeckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKa pedUIeKCHH, TPU3HAHMEM CBOETO IIpaBa Ha
OIMOKY W TaKOTO K€ MPpaBa JPYTroro YeI0OBEKa;

7) 3K0JI0THYecKOe BOCIUTAHME:



OpHUEHTAIMEH Ha MPUMEHEHNE MaTEeMaTUYECKUX 3HAHUM ISl pElICHUs 3a7a4 B 00JIaCTH COXPAaHHOCTH
OKpY’KaIOUIEH Cpeibl, IUIAHUPOBAHUA MTOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX MOCJEACTBUM ISl OKPYKAOIIECH
Cpelibl, 0CO3HaHHEM IIIOOATILHOTO XapaKTepa dKOJIOTHYECKUX MPoOieM U MyTel UX pelieHus;

8) ajanTanus K M3MEHAIOMIUMCS YCJIOBHAM COLMAIBLHOM U MPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K [JEWUCTBUSAM B YCJIOBUSIX HEONPEACIEHHOCTH, IOBBILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUYUTHCS Yy APYTHX JIOAEH,
proOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 ONBITA JAPYTHUX;

HEOOXOMMOCTBIO B (JOPMHUPOBAHUH HOBBIX 3HAHWW, B TOM 4uCie (HOPMyTUpOBaTH WU, MOHSATUS,
TUMOTE3bI 00 00BhEKTaX U SIBICHUSIX, B TOM YHCJIE paHee HEU3BECTHHIX, 0CO3HABATh e(DUIIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHHMATh CTPECCOBYIO CUTYalMIO Kak
BBI30B, TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIC PEIICHUS W IeHCTBUS, (POpMYTHUpOBaTH U
OLICHHBAaTh PUCKU U TIOCIEACTBHUS, (HOPMHUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3VYJIBTATbBI
IHo3naBaTe/IbHbIC YHUBEPCAIbHBIE YUeOHbIe 1eHCTBUS

ba3oBble Joruyeckue aeicTBUA:
® BEISIBIISITH M XapaKTePU30BaTh CYIICCTBCHHBIE NPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB, MOHSTHUH,
OTHOIIIGHUH MEXAYy TMOHATHIMH, (OPMYIUPOBATh OMNPEICICHUs TOHSATHH, YCTaHABIMBATH
CYIICCTBECHHBIA MPHU3HAK KIACCHU(PUKAIINN, OCHOBAHHS ISl OOOOINCHUS W CpPaBHEHUS, KPUTCPHUH
MIPOBOIMMOTO aHAJIN3a;
® BOCTIpUHUMATh,  (QOPMYJIMpPOBaTH H  NPeoOpa3oBBIBaTh  CYXKICHUS:  yTBEPAUTEIbHBIE U
OTpHIIaTeIbHbIC, €MIUHUYHBIC, YACTHBIE U O0IIKE, YCIOBHEIE;
® BBLISIBJISITH MaTeMaTHYECKHME 3aKOHOMEPHOCTH, B3aMMOCBA3M U MPOTUBOpeuYUs: B (pakTax, NaHHBIX,
HAOMIONEHUSAX U YTBEPKACHUAX, IMpEAjarath KPUTEPUH IS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHIA;
e[eJaTh BBIBOABI C KCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX U  HWHIYKTHBHBIX
YMO3AKIIOYEHN, YMO3AKIFOUEHU 110 aHAJIOTHH;
® pa30upaTh JI0KA3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXACHUM (TIPSIMBIE M OT MPOTUBHOTO), TPOBOJIUTH
CaMOCTOSITEILHO ~ HECTIOXKHBIE  JIOKA3aTeIbcTBA ~ MaTeMaTHYeCcKuX  (DakToB, BBICTPAWBATh
apryMEHTAIlMI0, TIPUBOAUTH TIPUMEPHl W  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyxIeHUs;
e BEIOMpATh CMOCO0 perieHus y4deOHOW 3afadu (CpaBHMBATH HECKOJNBKO BApUAHTOB pEIICHUS,
BbIOMpaTh HauboIee MOIXOIAIIHNMA ¢ yUETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB).
ba3oBble uccieg0BaTeIbCKUE JeHCTBUS .
® ICTIOJTb30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUI WHCTPYMEHT MO3HAHMS, (DOPMYITHUPOBATH BOIIPOCHI,
(buKkcupyronme NpoTHBOpPEUre, MPoOIeMy, CaMOCTOSITEIFHO yYCTAHABIUBATh MCKOMOE M JIAaHHOE,
(hopMHUpOBaTH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIUI0, MHEHHE;
® [IPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOKHBIA SKCTIEPUMEHT, HEOOJBIIOEe
HCCIIEIOBAHUE TI0 YCTAHOBJICHHWIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX 1y COOOI;
® CaMOCTOSITENIPHO  (hOPMYIHPOBaTh OOOOIIEHHST W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOTO
HAOJIO/IEHUs, UCCIIEJIOBAHUSA, OIEHUBATh JIOCTOBEPHOCTH IMOJYYEHHBIX PE3yJAbTaTOB, BBIBOAOB H
000011IeHMIT;
® IPOTHO3UPOBATh BO3MOKHOE pa3BUTUE IMPOIECCa, a TAKXKE BBIIBUIATH MPEAMNOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.
Pa6ora ¢ undopmanueii:



® BBISIBIISATh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUH, JAHHBIX, HEOOXOIUMBIX JJISI PELICHUS
3a/1a4u;
® BEIOWPATh, AHAJIU3UPOBATh, CHUCTEMATH3UPOBATH U HMHTEPIPETUPOBATh HMHPOPMALUIO Pa3IMYHBIX
BUJIOB U (pOpM Tpe/icTaBICHUS;
e BIOUpaTh (OpMy HpEeACTaBICHUs MHGOPMALMU U WIIIOCTPUPOBATH pElIaeMble 33Ja4d CXEMaMH,
JrarpaMMaMi, HHOH rpadukoil ¥ X KOMOMHALIUSAMU;
®OIICHMBATh HAA&HKHOCTh HWHPOPMALMU 1O KPUTEPUSM, TMPEUIOKCHHBIM  YYUTENEM  WJIH
c(OpMyIHPOBAHHBIM CAMOCTOSITENILHO.
KomMyHuKaTHBHBIE YHUBEpPCaJIbHbIC YUeOHbIE 1eliCTBUA:
® BOCIIPUHUMATh M (OPMYIMPOBATH CY)KJEHHsSI B COOTBETCTBHM C YCJIOBHSAMM M LEISIMH OOLICHMS,
SCHO, TOYHO, TPAMOTHO BBIPaXKaTb CBOKO TOUYKY 3PEHHUS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTb
MIOSICHEHNUS 110 X0y PELIEHMS 3a/1a41, KOMMEHTUPOBATh [10JIy4EHHBIN pe3ysbTar;
®B X071¢ OOCYXIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY)XKIaeMOil TeMbl, MPOOIEMBbI, perraeMoit
3a/laud, BBICKAa3bIBATh WJECH, HALICJICHHBIE HA IOUCK PEILEHUS, CONOCTABIISTh CBOU CYXACHHUS C
CYKIEHHUSIMA JPYTUX YYaCTHUKOB JHMajiora, OOHApy>KUBAaTh Pa3IU4Me M CXOJCTBO TO3UIUH, B
KOppeKTHOU opme (HopMyITUpoBaTh Pa3HOINIACHS, CBOM BO3PAKCHHUS;
®[IPE/ICTABIISITh  PE3YNbTaTbl  pEUIeHMs]  3a/aud, OKCIIEpUMEHTa, HCCIEJOBAHMS, IIPOEKTa,
CaMOCTOSITENILHO BbIOMPaTh (hopMar BBICTYIUIEHUS ¢ YYETOM 3a1a4 IPE3EHTAlMU U 0COOCHHOCTEH
ayIUTOpHH;
® [IOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOM M MHAMBHUIYalbHOH PabOThl IpU pEIICHUU
y4eOHBIX MaTeMaTHUECKUX 3a/1ay;
® [IPUHUMAThH LI€Ib COBMECTHOH JEATENbHOCTH, MJIAHMPOBAaThb OPraHU3AIMI0 COBMECTHOW paloThl,
pacnpenenats BUAbl paboT, JO0rOBapUBATHCS, 00CYKIaTh MPOLIECC U pe3yiIbTar paboTsl, 000011aTh
MHEHHS HECKOIBKUX JIIOJICH;
® y4yacTBOBAaTh B TPYNIOBBIX (opmax paboThl (00CYXAeHHS, OOMEH MHEHHUSMHU, MO3TOBBIEC IITYPMBI
JpyTHe), BBIIOIHATH CBOIO YacTh pabOThl M KOOPIWHUPOBATh CBOM JIEHCTBUS C APYTUMU UIEHAMHU
KOMaHJIpl, OLEHMBAaTh KAayeCTBO CBOEro BKJIaJa B OOMMH MPOAYKT IO KPUTEPUSM,
c(hOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOACHUCTBHSL.
PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:
® CaMOCTOSITEJIbHO COCTABIIATh IUIaH, aJrOPUTM PELIEeHUs 3ajay (WJIM €ro 4acTh), BIOMpPATh CIOCO0
pelieHns ¢ y4€TOM HMMEIOLIUXCS PEeCypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEILIEHHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.
CaMOKOHTPO/Ib, SMOIMOHAJIbHBIN HHTEJJICKT:
®BJIAJETh CHOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJS Ipolecca W pe3yiabraTa  pelieHHs
MaTeMaTU4YECKOM 3a7auu;
® [IPE/IBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IpU PELIEHUH 33]]aul, BHOCUTh KOPPEKTUBHI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlIGHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBUE pE3yNbTara JAEATEIbHOCTH MOCTABICHHON LIENH U YCIOBUSAM, OOBSCHSITH
NPUYMHBI  JTOCTWXKCHUS WJIM HEJOCTHKECHUS IIeNIM, HaxXOOUTh OIIMOKY, JlaBaTb OLICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3VYJIBTATbI

K xonIy oOy4eHus B 9 kjacce 00yqarOIUNACS TOTYYUT CIEAYIONIUE MPEAMETHBIC PE3yIbTAThI:

Yucaa 1 BIYUCIEHUS

BrimonssTh, coueTast yCTHbIE U TUCbMEHHBIC TPUEMBI, apu(PMETHIECKHUE TEHCTBHSI C pallMOHATLHBIMU
YHCJIaMH.



Haxogute 3HaYeHHMs YHCIOBBIX BBIPAKEHHH, MPUMEHATH DPAa3HOOOpPA3HBIE CIOCOOBI M MPHEMBI
BBIYMCIICHUS 3HAYEHUI IPOOHBIX BBIPAXKEHUH, COiepKAILUX OOBIKHOBEHHBIE U AECATUYHbIE TPOOH.

[lepexonuth OT omHOI (hOpMBI 3amucu yucen K Apyrod (MpeoOpa3oBHIBaTh AECATHUHYIO JPOObL B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO JAPOOB).

CpaBHUBATh U yNOPSA0YMBATh PALMOHAJIBHBIE YUCIIA.

OKpymIsTh Yncia.

BhINONHATS NPUKUIKY U OLEHKY pe3ylbTaTa BEIYMCICHNUN, OLICHKY 3HAYEHUH YHCIIOBBIX BBIPAKEHUU.
BbINOMHATE 1EHCTBUSA CO CTENEHSMU C HaTYypaJIbHBIMU I1OKa3aTEIIsIMHU.

IIpyMeHsITh NPU3HAKU JEINMOCTH, Pa3I0KEHUE HA MHOXKHUTEIN HaTypaIbHBIX YUCEN.

Pemare  NpakTHKO-OPHEHTHPOBAHHBIE  3aJadM,  CBA3aHHbIE C  OTHOUIEHWEM  BEJIMYHH,
MPONOPLUMOHAIBHOCTBHIO BEJIMYMH, MPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YAbTaThl pELICHUS 3a4ad ¢ YYETOM
OrpaHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaeMbIX 0OBEKTOB.

Hcnonp30BaTh HauajabHbIE IPEACTABICHUS O MHOXECTBE JNEHCTBUTENIBHBIX YHCEN Ul CPaBHEHUS,
OKpYIJIEHUS U BBIYMCIICHUH, 1300pakaTh 1€HCTBUTENbHBIE YNCIa TOUKAMU Ha KOOPAMHATHOW MPSIMOM.

[IpumeHsTh MOHATHE apU(PMETHUYECKOTO KBaJAPaTHOTO KOPHS, HAXOAUTh KBaJpaTHble KOPHHU,
UCTOJIBb3YSI IPU HEOOXOAMMOCTH KaJlbKYJISATODP, BBIIOIHATH MpeoOpa3oBaHMs BBIPAKEHHM, coIepKallux
KBaJIpaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Vcnonb30Bath 3amucy OONBIINX M MaJbIX YHCEI C TOMOIIBIO IECATHYHBIX IpOOeH U CTEeNeHel Ynca.

CpaBHMBATh U yHIOPSAI0YUBATH PAlMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BoinmonuaTh apudmMeTndeckue AeMCTBUS ¢ pallioHAIbHBIMU YHCIIAMU, COUETast YCTHbIE U MMCbMEHHBIE
IIPUEMBI, BBIIIOJIHATH BBIUMCIICHHS ¢ UPPALMOHAIbHBIMU YU CIIAMHU.

HaxoauTs 3HaYeHus cTeneHeu ¢ LeabIMU MOKAa3aTeasiMA U KOPHEH, BBIYUCIIATh 3HAUEHUS YHMCIIOBBIX
BBIPAYKEHUI.

OKpyIIsTh JNEHCTBUTEIBbHBIE 4YMCIIA, BBINOJHATH MPUKUAKY pE3yabTaTa BBIYACICHHUM, OLICHKY
YHUCJIOBBIX BBIPAKECHU.

Anredpanyeckne BbIpaxKeHHsI

Hcnonp3oBarh anredGpanyeckyto TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSAThH €€ B IIPOLECCE OCBOCHUS
y4eOHOro MarepHaiia.

Haxoaute 3HaueHns OyKBEHHBIX BBIPAXKEHUH MPH 3aJaHHBIX 3HAYCHHSX MIEPEMEHHBIX.

BoinonHATh peoOpa3oBaHus 1E0ro BbIPaXKEHHUsI B MHOTOUJIEH MTPUBEIECHUEM MOI00HBIX CIIaraeéMbIX,
PaCKpBITUEM CKOOOK.

BhINonHATE yMHOXXEHHE OJHOWIEHA HAa MHOIOWIEH W MHOIO4YWIeHa Ha MHOTOYWIEH, NPUMEHATH
(dbopMymbl KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyliecTBIATh pa3oKeHHEe MHOTOYJICHOB HA MHOKHUTEIHN C TOMOIIIbIO BEIHECEHHS 32 CKOOKH OOIIEero
MHOKUTEJIS, TPYNIUPOBKYU ClIaraeéMbIX, IPUMEHEHUs (POPMYI COKpaIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHUs MHOTOWIECHOB JUISI PELICHUS pa3iWYHbIX 3a/Jad W3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIBHOM MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN C HaTYypaJIbHBIMU MOKa3aTeIsIMU JIJIs peoOpa30BaHUsl BbIPaKEHUH.

[IpyuMeHSTh TOHATHE CTENEHW C LENbIM IOKa3aTesieM, BBIMOIHATh MPeoOpa3oBaHUsl BBIPAKEHUIA,
COJEPKAILUX CTEIICHU C LICJIBIM IT0KA3aTEeIIEM.

BBINONHATE TOXIECTBEHHBIE IMPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHWH HA OCHOBE IpaBUII
JeMCTBUI HaJl MHOTOYJIEHAMU U alredpandecKuMu ApoOsMU.

PacknanpiBaTe KBaipaTHBIA TPEXWICH HA MHOXKHUTEIIH.

[TpumeHnsaTh IpeoOpa30BaHMsl BBIPAXKEHHUM IS PELICHUS Pa3IMYHBIX 3a]ad U3 MaTeMaTHKH, CMEXHBIX
IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

YpaBHeHHsI U HEPABEHCTBA

Pemiare nuHelHbIE ypaBHEHUSI C OJJHOM MEPEMEHHOM, MPUMEHSS MpaBUjia MEepexoja OT HMCXOJHOTO
YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCI0 KOPHEM YPaBHEHUS.

[TpumMeHsTH rpaduuecKre METOIbI TPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonOupars mnpuUMepsl Map 4YHUCEN, SBISAIOIIUXCS pEIIeHHeM JHMHEHHOrO YpaBHEHHsS C JByMs
MIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH Tpa(UK JMHEHHOro ypaBHEHHMsI C JBYMsS IEPEMEHHBIMH,
H0JIb3YSCh IPa(h)UKOM, IPUBOAUTE IPUMEPH] PELLICHUS YPaBHEHHUS.

Pemiath cucteMsl IBYX JMHEHHBIX YpaBHEHUH ¢ IByMs IEPEMEHHBIMH, B TOM YHCIE IpaduIecKu.

CocTaBiaTh U pellaTh JUHEHMHOE YpaBHEHHE WJIM CHCTEMY JIMHEMHBIX YpaBHEHUH IO YCIIOBHUIO
3aJlaud, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJauyl MOITYYECHHBIN Pe3yIbTar.

Pemiath nuHeiHbIE ¥ KBaJpaTHbIE YpaBHEHUS, ypaBHEHHUsI, CBOJIINECS K HUM, MpocTeiiue ApoOHO-
paloHaIbHbIE YPAaBHEHUS.

Pemars cucrteMsl 1ByX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHA U CHCTEMBI JIBYX YPAaBHEHUI, B
KOTOPBIX OJJHO YPaBHEHHUE HE SIBIACTCS JTUHEHHBIM.

Pemath TekcTOBBbIE 3a/1aun anreOpanyecKuM CrocoOOM € MOMOIIBIO COCTABICHHUS YpPaBHEHUS WU
CUCTEMBI JIBYyX YPaBHEHHUH C IByMsI IEPEMEHHBIMHU.

[IpoBOoaUTE MHpOCTEHIINE WCCICAOBAaHUS YPABHEHUHM W CHUCTEM YPAaBHEHUN, B TOM YHCIE C
IPUMEHEHHEM TpapHUuecKux TMpeJcTaBIeHU (ycTaHaBIuBaTh, HMMEET JIM YypaBHEHHE WM CHCTEMa
YPaBHEHUH PELIEHUS, €CJIU UMEET, TO CKOJIBKO, U IIPOUEE).

Pemare nuHeiiHble HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pELICHHE HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PELICHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucTteMbl JHMHEMHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOUAKOIINE KBAJAPATHOE
HEPaBEHCTBO, N300pa)kaTh peIIeHUE CHUCTEMbl HEPABEHCTB Ha YUCIIOBOM IMpPSIMOI, 3alMCHIBATh PELICHHE C
IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a7ad.

Pemare nuHElNHBIE, KBAaJpaTHBIC YPAaBHEHHS W DPALMOHAIBHBIC YPABHCHMS, CBONAINMECS K HUM,
CUCTEMBI JIBYyX YPaBHEHHUH C IByMsI IEPEMEHHBIMHU.

[IpoBoauTE MHpOCTEHIINME WCCICAOBAaHUS YPABHEHUHM W CHUCTEM YPAaBHEHUN, B TOM YHCIE C
IPUMEHEHHEM TIpapUuecKux IpeACTaBICHUN (yCTaHABIMBATh, MMEET JIM YypaBHEHHE WM CHCTEMa
YpaBHEHUH PEILIEHUs, €CIIM UMEET, TO CKOJIbKO, U TIpoUee).

Ilepexoquts OT ciIOBECHOW (OPMYIUPOBKU 3ahaud K €€ anreOpauyeckoil MOJEeNU C IOMOILBIO
COCTABJICHUSI YpaBHEHHUS WJIU CUCTEMbl YpPAaBHEHUH, MHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM
3a/1a4M MOJTYYEHHBIN pe3ylbTar.

[IpuMmeHsTh CBOMCTBA 4YMCIOBBIX HEPABEHCTB [UI CpPAaBHEHUS, OLIEHKHM, pEIIaTh JIMHEWHBIC
HEpaBEHCTBA C OJHOW IMEPEMEHHOW M HX CHUCTEMBI, JaBaTh IpaUuecKyl0 HIUIIOCTPALUI0 MHOXECTBA
pelLIeHnI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA

N300pakaTb Ha KOOPAMHATHOM NpPsIMOM TOYKH, COOTBETCTBYIOIIME 3aJJaHHBIM KOOpIMHATaM, Jy4H,
OTPE3KH, HHTEPBAJIbI, 3a[IUCHIBATh YHCIOBbIE IPOMEKYTKH Ha aareOpandeckoM si3bIKe.

OTMeuaTh B KOOPIMHATHOW IUIOCKOCTH TOYKM 10 3aJaHHBIM KOOpPAHMHATaM, CTPOUTh Tpaduku
nuHeNHbIX QyHKIUH. CTpouTh rpa@uk QYyHKIUH Y = [X|.

OnuchIBaTh ¢ NOMOLIBIO (YHKLINH U3BECTHBIE 3aBUCUMOCTU MEXJY BEIMUYHMHAMM: CKOPOCTb, BPEMS,
paccrosiHue, 1IeHa, KOJIUYEeCTBO, CTOUMOCTb, IIPOU3BOAUTENILHOCTD, BpeMs, 00bEM paboThI.

Haxoaute 3HaueHne (GyHKLINU 110 3HAYCHUIO €€ apryMeHTa.

[lonumare rpaduueckuid cnocod TMpeacTaBIeHUS W aHanmW3a WHPOPMALWHU, W3BICKAaTh W
MHTEPIPETUPOBATh HH(OPMALIHIO U3 TPadUKOB pealbHbIX IPOLECCOB U 3aBUCUMOCTEH.

[loHumath W UCHONB30BaTh (YHKIMOHAIBHBIE MOHATHS M SI3bIK (TEPMHUHBI, CHMBOJHYECKHE
0003HaYEHU), OTPEACIATh 3HaYeHNE (YHKIUU MO 3HAYCHUIO apTyMEHTa, OMPEACIsATh CBOWCTBA (PYHKIHH
o e€ rpaduky.

Crpoutsh rpaduku JIeMEeHTapHbBIX (PYHKIMI BUIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIHICHIBaTh CBONCTBA YHCIOBOI (YHKIMH 11O €& rpaduKy.
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Pacnio3HaBath (yHKIMM U3y4eHHbIX BHIOB. IloKa3plBaTh CXEMAaTHYECKH pACHOJIOKEHHE Ha
KOOPIMHATHOM IIocKoCTH rpadukoB GpyHkiwmii Buaa: Y = kX, y =kx + b,y =k/x,y =ax2 +bx + ¢,y =x3, y
=X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIT KO9()(HUIMEHTOB, OMMCHIBAT CBONCTBA (YHKIIHIA.

Crtpouth M H300paxkaTh CXE€MaTU4ECKH TpapUKH KBaApaTUYHBIX (YHKLHUI, OMUCHIBATH CBOMCTBa
KBaJpaTHYHBIX (QYHKIMNA 1O UX TpapuKam.

Pacrnio3HaBaTh KBajpaTn4Hyro (QyHKIMIO IO GOpMysie, IPUBOAUTE NIPUMEPBI KBaJPAaTUUHBIX (QYyHKIMH
U3 peaslbHOM JKU3HH, (PU3UKHU, TEOMETPHH.

YucnoBble NOCIAEI0BATEIHLHOCTH H MPOrPecCHM

Pacnio3naBath apu()MeTHUECKYIO M TEOMETPHUECKYIO POTPECCUH MTPH Pa3HBIX CIIOCO0aX 3a1aHMs.

BbInonHATH  BBIYMCIEHUS €  HCIOJNb30BaHHEM (QOpMYIT N-ro uieHa apu@MeTuyecko U
reOMETPUYECKON MPOTPECCHI, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4jeHbI MOCIEA0BATEIbHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemare 3amaun, cBsI3aHHBIE C YUCIOBBIMU MOCIIEI0BATEILHOCTAMHU, B TOM UUCIIE 3a7a4l U3 peajJbHOU
YKU3HH (C UCIIOJIb30BAaHUEM KaJbKYIIATOPA, IM(PPOBBIX TEXHOJIOTHIA).

BeposiTHOCTB U CTATHCTHKA

Yurare MHPOpMAIMIO, IPEACTABICHHYIO B TaONMIaX, Ha AuarpaMMax, IpeACTaBlIsATh JaHHbIE B BUJIE
TaOJIMIl, CTPOUTH AUArpaMMBbl (CTOIOMKOBBIE (CTONOYAThIE) U KPYTOBBIE) 110 MACCUBAM 3HAYEHUI.

OnwuceiBaTh U UHTEPIPETHPOBATh pEaTbHBIC YMCIOBBIC JaHHBIC, MPEJCTABICHHbIC B TaOnMIax, Ha
auarpammax, rpadukax.

Vcnonb30BaTh Ui OMMCAHUS JAHHBIX CTAaTUCTUYECKHE XapaKTEePUCTHKH: cpelHee apupMeTHYeCcKoe,
MenMaHa, HauOoJbIllee 1 HaUMEHbIIee 3HaUCHUs, pa3Max.

Wwmets mpencraBieHue o ciay4yailHOW HM3MEHYMBOCTH Ha IpUMeEpax LEH, (U3NYECKUX BEJINYHH,
AHTPOIIOMETPUUYECKUX JAHHBIX, UMETh NPEACTABICHUE O CTATUCTUYECKON YCTOMUUBOCTH.

W3Bnekars ¥ mnpeoOpa3oBbIBaTh HHPOPMALMIO, MPEACTABICHHYIO B BHAE TaOIuI, AMarpamm,
rpaduKoB, PEJICTABIAThH JaHHBIE B BUJIE TAOIUII, JHarpaMm, rpaduKkoB.

OnuceiBaTh JaHHbIE C TIOMOLIbIO CTAaTHUCTUYECKUX IIOKa3aTeleil: CpeAHMX 3HAauYeHUH U Mep
pacceuBanms (pa3Max, JUCTIEPCUS U CTaHIapPTHOE OTKIOHEHUE).

HaxoauTe 4acTOThl YMCIIOBBIX 3HAYEHMH M YacTOTHl COOBITHI, B TOM 4YHCIE MO pe3ylbTaraM
M3MEpPEHU U HAOIIOICHUH.

HaxoauTe BepOSTHOCTH CIIy4aifHBIX COOBITHIA B OTBITAX, 3HAasI BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHA,
B TOM YHCJI€ B OMBITAX C PABHOBO3MOXKHBIMH IEMEHTAPHBIMU COOBITUAMHU.

Hcnonb3oBarh rpaduyeckue MOJAEIM: JIE€PEBO CIy4yalHOrO HKCIIEPUMEHTa, JuarpamMMmbl Oinepa,
qHCIIOBast psiMast.

OnepupoBare MOHATHUAMH: MHOXECTBO, MOAMHOKECTBO, BBIIOIHATH ONEPAlMM HaJ MHOXKECTBAMM:
o0ObeUHEHHE, TEepPEeCeUYeHne, MAOIMOMHEHUE, MEePEUUCIsATh JJIEMEHThl MHOXKECTB, INPUMEHSTh CBOMCTBa
MHOJKECTB.

Hcnonb3oBarh rpaduyeckoe MpENCTaBICHHE MHOXECTB M CBS3€H MEXAy HHUMH JUIS ONHCAHUS
IIPOLIECCOB U ABJICHUM, B TOM YHCIIE IIPU PELICHNH 33/1a4 U3 APYIHX Y4eOHBIX IPEIMETOB U KypCOB.

W3Bnekath 1 mpeoOpa3oBbIBaTh MH(GOPMALMIO, TPEACTABICHHYIO B Pa3IMYHbIX HCTOYHHMKAX B BUJE
TabMLl, AUarpamMm, rpauKoB, MPEICTaBIATh JaHHbIE B BUJIE TAOIUL], MarpaMM, rpa(ukoB.

Pemath 3amaud  OpraHM30BaHHBIM MEpeOOPOM  BAPHMAHTOB, a TaKXke C  HCIOJIb30BAaHUEM
KOMOMHATOPHBIX MPABWII U METO/IOB.

Hcnonp30BaTh ONMCATENBHBIE XAPAKTEPUCTHKU JUIsI MAacCHUBOB YHUCIIOBBIX JIaHHBIX, B TOM YHUCIE
CpEIHME 3HAYCHMSI U MEPBI PACCENBAHUS.

HaxoguTe YacTOThl 3HAaUYE€HUH W 4YacTOTHI COOBITHS, B TOM YHCIE IOJIB3YACh pe3ylbTaTaMu
MPOBENEHHBIX NU3MEPEHUHN U HAOTIOACHUIA.
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HaXO,Z[I/ITB BCPOATHOCTHU CJ'Iy‘-IElfIHLIX CcOOBITHHA B HU3YUCHHBIX OIIbITaX, B TOM YHCJIC B OIbITax C
PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6BITI/I$IMI/I, B CCpHAX HACITBITAaHUH A0 TIIEPpBOro ycriexa, B CCPHUAX

ucnbiTaHui bepHymim.

NmeTts nipeacTaBieHne o ciiydaliHOM BEJIMYMHE M O PACTPEICTICHUN BEPOSITHOCTEH.
HmeTs mpencTaBieHne O 3aKOHE OONBIINX YUCEN KaK O MPOSBICHUM 3aKOHOMEPHOCTH B CIIy4alHOM
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCEII B IPUPOJIE U OOILIECTBE.

TemaTnuyeckoe NJIAHUPOBAHUE

Ne KonnuecTBo vacos B
Pasznen .
n/m paboueii mporpamme
1 Osznakomnenne ¢ KM wu cucremoil oueHUBaHUS 1
3aJJaHUH.
2 Pemenue 3amau «Anrebpar» 21
3 Pemenue 3anau «l'eomerpus»
4 Pemenue 3anau «BeposSTHOCTh M CTATUCTHKA 4
Bcero 34
KanengapHo - TemaTnyeckoe nJiaHUpOBaHHe
KYPCA BHEYPOYHOU JIEATEJIBHOCTH
«Pemenue 3a1a4 o MaTeMaTuKe)
9-B,9 - B kaacc
Ne ypoka [ara Tema 3ansaTHS
wiad | ¢pakr | maaH | ¢akr
1 06.09 Osnaxomiienue ¢ KMIM u cucteMoii OIleHUBaHus 3aJaHU.
2023 OcobenHoctu 3anonHenus onankoB 'MA
Pemenune 3agau «AJaredpa» (214)
2 13.09 Harypanbsubie uncna. Apudmerndeckue nerictus. [Ipusnaku
JnenuMocTH Ha 2,3,5,9. Jlenenue ¢ octarkoM. poou.
OOBIKHOBEHHBIE U JECATUYHBIE IpoOU. AprupMeTrueckue
JEHCTBUS C TpOOsSIMHU.
3 20.09 Panmonaneueie yncia. Monysb. ApudpMeTHiuecKue 1eiCTBuUS.
CpaBHeHHE pallMOHAIBHBIX YUCEII.
4 27.09 [HenictButensHble uncna. Ksagparuelii kopeHs. MppanyonansHbie
qHCa.
5 04.10 Enunuiel usmepenus AJIMHBIL, TUTOIIAaId, 00beMa, MacChl,
BPEMEHH, CKOPOCTHU. 3aBUCUMOCTb MEX/ly BETMUNHAMH.
IIponopuumn.
6 11.10 byksennsie Beipakenus. ToxaectBo. [IpeoOpa3oBaHue TOXIESCTB.
7 18.10 CBOJCTBa CTENEHU C LIETBIM MTOKa3aTeJIEM.
8 25.10 MHuorounen. Pa3znoxxeHne MHOrousieHa Ha MHOKUTENH. DOpMYIIbI
COKPAILlEHHOTO YMHO)KEHHSL.
9 08.11 Anrebpanueckas 1po0b. JleiicTBuUS ¢ anredpanyecKuMu IpoOsIMu.
10 15.11 CBolicTBa KBaJJpaTHbIX KOPHEN U UX NPUMEHEHUE B BBIYUCIICHUSX.
11 22.11 VYpasuenus. JIuneiinnsie. KBagparubsie. CCTEMBI YpaBHEHMIA.
12 29.11 VYpasuenus. JIuneiinsie. Kagparusie. CrcTeMbl ypaBHEHHI.
13 06.12 Hepasenctsa. Uncnosble, TMHEIHbBIE, KBAJApaTHbIE HEPABEHCTBA.
CucTteMbl HEpABEHCTB.
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14 13.12 HepasenctBa. UncnoBble, JIMHEWHbBIE, KBA/IpaTHbIC HEPABEHCTBA.
CucTemMbl HEPABEHCTB.

15 20.12 TexcToBbI€ 3a/1a4K HAa MPOIEHTHI, IBUKEHUE, CIUIABHI,
COCTaBJICHUE YPaBHEHHI.

16 27.12 TexcToBbIE 3a/1a4¥ HA MPOIECHTHI, TIBUKEHUE, CIUIABHI,
COCTaBJICHUE YPaBHEHHIA.

17 TekcToBBIC 33/1auW Ha MPOIICHTHI, TBUKCHHE, CIUIABHI,
COCTaBIICHUE YPaBHEHHIA.

18 ApudmMernueckasi ¥ TeOMETPUIECKas MOCIEI0BATEILHOCTH.

19 DYHKINH.

20 DYHKITUN.

21 Koopannarts! Ha npsIMOM U MIJIOCKOCTH.

22 JlexapToBBI KOOPAMHATHI HA MJIOCKOCTU. YpaBHEHHUE MPSIMOH,

okpykHocTH. KoopanHaThl cepeinHbl OTpe3Ka.

Pemenne 3apau

«I'eomerpus» (84)

23

Tpeyronpuuk. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB. Teopema
Qarneca.

24 Pemrenue mpsiMOyroiapHBIX TPEYTrOIBHUKOB. Teopema CHHYCOB,
TeopeMa KOCHUHYCOB.

25 ITomoOue TpeyroJIbHUKOB.

26 MHOTroyronbHHUKH.

27 OxpyXHOCTb ¥ KpyI. OKpY)KHOCTh BIMCAHHAsl  OTMCAHHAsI.

28 OKpy>XHOCTPH U KpyT. OKpY>KHOCTh BIICAHHAs U OTIMCAHHASI.

29 W3mepenune reomeTpruueckux BeanuuH. [Inomany, o0beMsbl
uryp.

30 BekTopbl Ha MIIOCKOCTH.

Pemenne 3agau

«BeposiTHOCTD M CTATUCTUKA» (44)

31

HauanbHbie cBeEHUS U3 TEOPUU BEPOSITHOCTEM.

32 Mertobl perieHrst KOMOMHATOPHBIX 3ajiau: Mepedop BO3MOKHBIX
BapHaHTOB, JICPEBO BAPHAHTOB, MPABMIIO YMHOKCHHSI.

33 [TepecTaHoOBKH, pa3MeIEHHs, COUYSTAHUS.

34 BepositHOCTB ciydaiinoro coObitusi. ClioskeHHE U YMHOKEHHE

BEPOATHOCTE.
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