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1. ITosicHUTENBLHAA 3aNIHCKA

PaGouass mporpamma yueOHOro mpenMera AjredOpa COCTaBlieHA B COOTBETCTBHU C
TpeboBanusiMu DenepabHOrO rocyIapcTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
o01ero oOpa3oBaHMsl K pe3yJbTaraM OCBOCHHS OCHOBHOM 00pa30BaTENbHOM MPOTPaMMBbI
OCHOBHOT'O 0OIIEro 0Opa3oBaHMsI M SIBISCTCS CTPYKTYPHBIM DJIEMEHTOM COJCPIKATEIbHOTO
pa3nena OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO o0miero oopaszoBanus ['BOY
mikoiia Ne 443 dpynzerckoro paiiona Caskr - [lerepOypra.

Pabouas mporpamMma oOpueHTHMpOBaHa Ha ydammxcs 7-9 KiIaccoB W HampaBlieHa Ha
peanu3annio 00pa3oBaTeIbHBIX CTAHIAPTOB HA BTOPOU CTYIIEHU O0yUYEHUSI.

PabGouas mporpamma yqe6H0171 AU CHUITIIMHBI anreboa cocTaBjeHa Ha OCHOBE:

1) depepanbHoro 3akona «O0 obOpasoBanuu B Poccuiickoit ®@enepanun» (B peakiuu
®enepanbHOTO 3aK0HA OT 29 nekadpst 2012 romga Ne 273-D3);

2) OenepabHOrO TOCYAAPCTBEHHOTO 00pPa30BaTEIBLHOIO CTaHAApTa OCHOBHOIO OOILEro
00pa3zoBaHusi, YTBEPKIECHHOTO MpUKazoM MuHHCTEepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepannu ot 17.12.2010 Ne 1897 (3apeructpupoBan B Munrocte Poccun 01.02.2011 r.,
perucrpanroHHbiii Homep 19644);

3) IIprMepHOIi OCHOBHOM 00pa30BaTeIHLHOI MTPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMs.

PaGowas mporpamma yueOHOTO mpeaMeTra MOXKET OBbITh  HCHOJb30BaHa  JIPYTrUMHU
00pa30BaTeNbHBIMH YUPEKICHUSIMH, PEATU3YIOIINMHA 00pa30BaTeIbHYI0 TPOrpaMMy OCHOBHOTO
o01ero o6pa3oBaHus.

CozHarenbHOE OBJIAJICHUE YYAIlUMUCS CHUCTEMOW airedpavyecKux 3HAHUN U yMEHUM
H€06XOI[I/IMO B HOBCCZIHGBHOﬁ JKU3HU 1A U3YUCHUA CMCKHBIX AWCHHUIUIMH W IIPOJOJIKCHUA
oOpa3zoBanus. [IpakTrdeckas 3Ha4MMOCTh IIKOJIBHOTO Kypca anreOpbl 00yclIOBIeHa TEM, U4TO €€
00BEKTOM SBIISIIOTCS KOJIMYECTBEHHBIE OTHOIIECHUS I[CI\/IICTBI/ITGHI)HOFO MHpa. Maremartnueckas
MOJATOTOBKA HEOOXOoAMMa Ui TOHMMAaHHUS MPHUHIIUIIOB YCTPONCTBA H  HMCHOJIB30BaHUS
COBpeMCHHOI\/II TCXHUKH, BOCHPUATHA HAYYHBIX WU TCXHUYCCKHUX IMOHATHUA U I/I)IGfI. MareMmartuka
SBIISIETCS S3BIKOM HayKd U TeXHUKU. C €€ MOMOIIbI0 MOJEIUPYIOTCS U U3Y4aroTCs SBICHUS U
MPOIIECCHI, MPOUCXOJANINE B TMpUpose. AnredOpa SBISETCS OJHUM U3 OMOPHBIX MPEIMETOB
OCHOBHOM IIKOJBI: OHa OOECTeunBaeT M3yuyeHue IPYrux AUCHUILTUH. B mepByro odepeab 3TO
OTHOCUTCA K NpcAMETaM €CTCCTBCHHO-HAYYHOT'O IHKJIa, B YaCTHOCTH K (1)I/I3I/IK€. Pa3Butue
JIOTUYECKOTO MBIIIICHUS y4yalluxcs TpH oO0ydeHHH anredpe CrmocoOCTBYET YCBOEHHIO
IpEeIMETOB TyMaHUTApHOro uukia. [lpakThyeckue yMEHUS M HAaBBIKM alredpanyeckoro
XapakTepa HEOOXOOUMBI Ui TPYAOBOW U MPOPECCHOHAIBHONH MOJATOTOBKU IIKOJIBHUKOB.
Pa3Butne Yy ydJalmuxcda IpaBUJIIbHBIX Hpe)ICTaBJ'IeHI/Iﬁ O CYIIHOCTH MW MNPOHUCXOKIACHUU
anreOpandyeckux abCTpakiuii, COOTHOIIEHUH PEAbHOTO U HIEaIbHOTO, XapaKTepe OTPaKeHUs
MaTeMaTUYeCKOW HAayKOHW SIBIIGHUN W TIPOIIECCOB PEATbHOTO MHUpPA, MECTE anreOpbl B CHUCTEME
HAyK W pOJIM MAaTeMaTUYECKOT0 MOJEIHPOBAHUS B HAYYHOM TIO3HAHWM U B TMPAKTUKE
CIocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS yYAIIUXCS M KAYeCTB MBIIIICHUS,
HEOOXOMUMBIX JUIsl aJanTalid B COBPEMEHHOM HH(popmamuoHHOM ofmectBe. Tpebys oT
ydyamuxcsa YMCTBCHHBIX W BOJICBBIX YCHHHﬁ, KOHIOCHTPAIMX BHUMAHHA, aAKTUBHOCTH Pa3BUTOI'O
BOOOpakeHUsi, anrebpa pa3BUBAET HPABCTBEHHBIE YEPTHl JIMYHOCTU (HACTONYHMBOCTH,
[EJICYCTPEMJICHHOCTh, TBOPYECKYIO aKTUBHOCTh, CaMOCTOSTEIHLHOCTh, OTBETCTBECHHOCTD,
TPYOONMIO0Ue, IUCHUIUIMHY W KPUTHUYHOCTh MBIIUICHUS) W YMEHHE apryMEHTHPOBAHHO
OTCTAanBAaTh CBOU B3TJIAABI U Y6G)K}16HI/I$[, a TaKXe CIIOCOOHOCTH IMPUHUMATE CaMOCTOATCIIbHBIC
pemienus. M3yuenue anreOpsl, PyHKIMA, BEPOSATHOCTA U CTATUCTHKU CYIIECTBEHHO PACIIMPSET
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KpPYyro30p y4amuxcsi, 3HaKOMSI UX ¢ MHIYKIMEeH U AenyKiuei, 00001eHneM 1 KOHKpeTUu3alueH,
aHAJM30M M CHHTE30M, Kiaccu(uKanue u cucteMaru3aiuei, abcTparupoBaHuEM, aHaJOTHCH.
AKTHBHOE HCIOJIb30BaHUE 3ajjady Ha BCEX 3Tanax yd4eOHOro mnpolecca pa3BUBAE€T TBOPUYECKUE
CHOCOOHOCTH HIKOJIbHUKOB. M3yueHue anreOpbl Mo3BOJseT (OPMHUPOBATH YMEHHUS U HABBIKU
YMCTBEHHOTO TpyJa — IUJJAaHUPOBAaHUE CBOEH paboOThl, IMOHMCK pAalMOHAJBHBIX IyTeH e¢
BBINOJIHEHUS], KPUTHUYECKYIO OLICHKY pe3ynbTaToB. B mporecce uzyueHust anreOpbl MIKOJIbHUKU
JOJDKHBI HAy4YUThCS M3JaraTb CBOM MBICIM SICHO U HCYEPIBIBAIONIE, JAKOHMYHO M EMKO,
npuoOpeCTH HaBBIKM UYETKOrO, AaKKYpaTHOTO M TIPAMOTHOTO BBIIIOJHEHHMsSI MaTeMaTHYeCKHX
3anuceld. Baxnelmeil 3agadell IIKOJIBHOTO Kypca anreOpbl SIBISIETCS Pa3BUTHE JIOTMYECKOIO
MbllnUIeHUsT ydamuxcsd. CaMu OOBEKThl MaTeMaTHMYECKMX YMO3AKIIOYEHUH U IPHUHSTHIE B
anreOpe MpaBuiIa UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUN 0OOCHOBBIBATH
Y J0Ka3bIBATh CY)KJEHUS, IPUBOJUTH YETKHE ONPEICIICHNUS, PA3BUBAIOT JIOTHYECKYIO HHTYHLIMIO,
KpPaTKO M HAIJISIHO PAaCKPBIBAIOT MEXAHU3M JIOTMUECKUX IOCTPOEHUHN M ydaT WX HPUMEHEHHUIO.
Tem campiM anrebpa 3aHMMaeT OJHO M3 BeAyIIUX MecT B (OPMHUPOBAHUU HAy4YHO-
TEOPETUYECKOI0 MBIIUIEHUS IIKOJIBHUKOB. PackppiBas BHYTPEHHIOI TapMOHHIO MaTeMAaTUKH,
dopmupys NOHMMaHUE KpAacoThbl M M3SIIECTBA MAaTeMaTHMYECKUX pacCyXICHWH, MaTeMaTHKa
BHOCHT 3HAUUTENbHBIN BKJIa/ B 3CTETUYECKOE BOCIIUTAHUE YUALUXCS.

Lenbto u3ydyeHus kypca anreOpsl B 7 - 9 kiaccax sIBISI€TCSI pa3BUTUE BBIUMCIUTEIBHBIX
YMEHMM [0 YpOBHs, IO3BOJIAIOIIEITO YBEPEHHO HCIOJb30BaTh MX IpPU pELICHUH 3ajad
MaTEeMaTUKd W CMEXHBIX IIPEJMETOB, YCBOCHME ammapara YpPaBHEHMM M HEPAaBEHCTB Kak
OCHOBHOTO  CpEACTBa  MaTeMaTUYECKOr0  MOJEIUpPOBAaHUS  33Jay,  OCYLIECTBIIEHUE
(GYHKLIMOHAJIBHOM  MOJArOTOBKM  IIKOJIBHUKOB. Kypc — xapakrepusyercs  MOBBIILICHHEM
TEOPETUYECKOI0 YPOBHS 00Y4EHHUs, TOCTEIIEHHBIM YCHJINEM POJIM TEOPETUUYECKUX 0000IIeHNI 1
JENYKTUBHBIX 3aKitoucHui. [IpukiaaHas HanpaBIeHHOCTh PacKpbIBA€T BO3MOXKHOCTh M3Yy4aThb
U pemiath npakTuueckue 3agadyd. OOydeHre mMaTeMaTHKe B OCHOBHOM IIIKOJIE HAIlpaBJIEHO Ha
JOCTUKEHUE CIEAYIOUIUX yenell:

W3ydyeHre MaTeMaTWKH Ha CTYNEHHM OCHOBHOIO oOIIero oOpa3oBaHUS HANpaBICHO Ha
JOCTHKEHUE CIEAYIOUX 3a1aY!

— OBJIQJICHHE CHCTEMOW MaTeMAaTHYECKUX 3HAHUW H YMEHUH, HEOOXOIUMBIX IS
IIPUMEHEHHS TPAKTUYECKOW JEATEIbHOCTH H3YYEHHS CMEXHBIX IUCLMIUINH, NPOAOJKEHUS
oOpa3zoBaHus;

— OBJIAJICHUE HaBbIKAMH JEAYKTUBHBIX PACCYXICHU;

— MWHTEJUIEKTyaJlbHOE pa3BUTHE, (OPMUPOBAHHME KAdyeCTB JIMYHOCTH, HEOOXOAMMBIX
YeJIOBEKY JUISl MOJHOLIEHHON JKU3HU B COBPEMEHHOM OOILIECTBE: SICHOCTh U TOYHOCTH MBICIIH,
KPUTHYHOCTb MBIIUICHHS, MUHTYHIHS, JOTMUYECKOE MBIIIICHHE, JEMEHThl alrOpUTMHUYECKOMN
KYJIBTYpBbl, HEOOXOJJMMOM, B YACTHOCTH, JUI OCBOCHMSI Kypca HH()OPMaTHKH;

— (QopmupoBaHue NpeACTaBICHUN 00 UIESIX U METOJaX MaTeMaTHKU KaK YHHUBEPCAJIbHOTO
A3bIKa HAYKU M TEXHUKHU, CPEACTBA MOAEINPOBAHNUS SIBJIIEHUH U NIPOLIECCOB;

— BOCIHTaHUE KYJIbTYpbl JIMYHOCTH, OTHOLIEHHS K MaTeMaTHKEe KaK 4YacTH
o0111e4enoBeyecKon KyJIbTypbl, TOHUMaHUE 3HAUUMOCTH MAaTeMAaTUKHU JJIsl HAY9HO TEXHUYECKOTIO
nporpecca;

— pa3BUTHE NPEICTaBICHUH O IOJHOW KapTMHE MHUpPA, O B3aHUMOCBS3M MATEMAaTHUKH C
JpYTMMHU [IpeIMETaMHU.



KosuvecTBo 4acoB B KosauvecTtBo yacoB
Kypc
HeTeJI0 B Iojl
Anrebpa 7 kiacc 3 102
Anrebpa 8 kimacc 3 102
Anrebpa 9 ximacc 3 102
Hmozo 306

Onwucanue y4eOHO-METOIMYECKOTO M MaTepPHaIbHO-TEXHHYECKOTO 00ecreueHUs
00pa3oBaTeILHOTO Mpoliecca:

- Anre6pa. 7 knacc: yueOnuk / FO.M. Komsarun, M.B. Tkaue¢a, H.E. ®¢noposa, M.M.
labynun. — M.: [Ipocsemenue, 2017.
- Aureopa 8 knacc: yueObHuk FO.M Kossrus u ap., BkitoueHHOro B @esiepasibHbII NIEpeUeHb

yuebnukoB Ha 2019-2020 yueOHBIH rofA, yTBEpKIACHHBIM nmpukazoM MunoOpHayku P® ot 26
suBapsa 2017 roga Ne 15;
- Anrebpa 9 xnacc: ydeOHuk FO.M Komsarun u ap., BkitoueHHoro B denepaibHblil IepevyeHb
yueOHuKoB Ha 2019-2020 yueGHBIN T0OJ, YyTBEp>KICHHBIH Mpukazom MunoOpHayku P®D ot 26
saBaps 2017 roga Ne 15;

- CaMocTosITelIbHBIE U KOHTPOJIbHBIE PaboTHI Mo anredpe u reomerpun ais 8 kiacca. (Epmosa
A.I1., 'ono6oponrko B. B., Epmioa A. C.)-M.: Unekca, XapbkoB: ['umuazus, 2010.

- Hunaktuueckue Marepuaisl 1o anredpe mnsa 8 kiacca (aBtopel: 3uB b. I'., l'onpauy B. A.-
CII6.: «HePo-na-Hesey, 2008-2010.

- AnreOpa 7-8 Kiacc TeCThI U1l IPOMEKYTOUHOM aTTecTanuu (o peaakuuen Jisiceako @. . —

Poctos Ha Jlony: JIETUOH-M, 2009

- Jlunaktudeckue Marepuaibl. 7 Kiacc: yue0. mocoOue it obimeoOpa3oBar. opranuzaruii / M.B.
Txauera, H.E. ®¢noposa, M.U. [lladbynun. M.: [IpocBemenue, 2018 o COopHUK 3aaa4 1o anredpe ajs 7-
9 knaccoB / M.B. Tkau¢na, P.I". ['azapsn

- deepanbHbIA EHTP HHPOPMAIIMOHHO-00pa30oBaTeIbHBIX pecypcos - http://fcior.edu.ru

- DJIeKTPOHHBIH KaTajor o0pazoBaTesibHBIX pecypcoB - http://katalog.iot.ru

- deepanbHbBI HHCTUTYT MeIarorHuecKux u3Mepenuii- http://www.fipi.ru/

- CankT-IlerepOyprekast akagaeMust MOCTAUIUIOMHOTO TTearorHyeckoro 00pa3oBaHus-
http://spbappo.com/

- PLHOKOuMUT (EI'D B Cankt-IletepOypre) - http://www.ege.spb.ru/

- Caiit MHTepHeT — mKOIBI M31aTenbeTBa «IIpocBemienuey. - http://www.internet-scool.ru

- Caiitr wu3nmarenbctBa «MHTEWIEKT-LICHTp», TA€ MOXHO HaWTH Y4eOHO-TPEHHUPOBOYHBIC
Marepuabl, JIEMOHCTPAIIMOHHBIE BEPCHHM, OaHK TPEHMPOBOUYHBIX 3alaHHil C OTBETAMH,
METOAMYECKHe PeKOMEHAAIMN 1 00pa3ibl petueHuit - http://www.intellectcentre.ru

- COOpHUK HOPMATHUBHBIX JOKYMEHTOB -ege.edu.ru

- Online tecTe-www.uztest.ru

- UnrepaktuBHas muHuA -internet-school.ru

Ob6opynoBanue:
Kommnsrotep, npoexTop
2.Ilnanupyemble pe3yJibTaThl

[Inanupyemble  pe3ynbTaTbl ONUPAKOTCS HAa BEAyIIME IIEJIEBBIE  YCTaHOBKH,
OTpaXkaloIllU€ OCHOBHOM, CYIIHOCTHBIM BKJIAJ H3Yy4aeMOM IIPOrpaMMbl B pa3BUTHE
JMYHOCTH O0YYaIOLINXCS, UX CIIOCOOHOCTEH.
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JIMYHOCTHBIME pe3yJbTaTaMu O0OYUCHUS B OCHOBHOMW IITKOJIE SIBJISIOTCS:

1) chopmMupoBaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH W CIIOCOOHOCTH
00yJaromuUXcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIIMU K OOYYCHHIO U
IIO3HAHUIO, BBIOOPY AajibHeWero oopa3oBaHus Ha 0a3e OPUEHTUPOBKU B Mupe mnpodeccuil u
npodeCCHOHATBHBIX ~ TMPEANOYTEHHH,  OCO3HAHHOMY  IIOCTPOCHHUIO  HMHIUBHIYaJIbHON
00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTOMUMBBIX II03HABATEIIbHBIX UHTEPECOB;

2) cpOpMHPOBAHHOCTH IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKH U OOIECTBEHHOM NMPaKTUKH;

3) copMHpPOBaHHOCTP KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIEHUU M COTPYJHHUYECTBE CO
CBEpCTHHKAMM, CTapUIMMU ;M MJIaJUIMMH, B 00pa30BaTENbHOM, OOLIECTBEHHO I0JIE3HOM,
y4e0HO-UCCIIE0BATENbCKOM, TBOPUECKON U IPYIUX BUJAX JESATEIbHOCTH;

4) yMmeHue sICHO, TOYHO, I'PaMOTHO H3JlaraTh CBOU MBICIM B YCTHOM M HUCbMEHHOW peuw,
IIOHMMATh CMBICJ IIOCTaBJICHHOM 3aJauu, BbICTpauBaTh apryMEHTALUIO, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEDHI;

5) mpezacTaBieHne O MATEMAaTHYECKOM HayKe Kak cepe 4eT0BEUEeCKOM AeATeIbHOCTH, 00 3Tanax
e€ pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIMBUIIN3ALIUY;

6) KpUTUYHOCTh MBIIIJICHHS, YMEHUE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHbIE BbICKa3bIBaHMUS,
OTJIMYaTh TUNOTE3Y OT (aKTa;

7) KpeaTHMBHOCTh MBIIUICHUHN, WHHUIWMATHBA, HAXOIYMBOCTb, AKTHBHOCTH IIPH DPELICHUU
areOpanyecKux 3ajau;

8) yMeHue KOHTPOJUPOBATh MPOIECC U PE3yNIbTaT yYEOHONH MAaTeMaTUYECKON JNEesATENbHOCTH; 9)
CHOCOOHOCTh K SMOLIMOHAIBHOMY BOCIPHATHIO MAaTEeMAaTHYECKUX OOBEKTOB, 3a/1ay, pPeleHHH,
paccyKJIeHUM.

MeTtanpeAMeTHbIMH pe3yJIbTATAMM 00y4eHUs anreOpbl B OCHOBHOM LIKOJIE SIBJISIOTCS:

1) ymeHHe CcaMOCTOATEIbHO ILIAHUPOBATh QJIbTEPHATHBHBIE IYTH JOCTHKEHUS IIEJIEH,
OCO3HAaHHO BBIOMpAaTh Hanbonee 3(hPeKTUBHBIE CIIOCOOBI PEelIeHNs YYEOHBIX U MO3HABATEIbHBIX
3ajay;

2) yMeHHME OCYILIECTBJIATh KOHTPOJb IO PE3yJabTaTy U MO crnocoly JeHCTBUS Ha YpPOBHE
IPOM3BOJILHOIO BHUMAHUS U BHOCUTh HEO0XO/IMMbIE€ KOPPEKTUBBI,

3) ymeHue aJeKBaTHO OIIEHMBAaTh NPABWJIBHOCTh WJIM OIIMOOYHOCTH BBINOJHEHUS Y4eOHOM
3aja4u, €€ 0ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHus;

4) oco3HaHHOE BIAJCHHUE JIOTUYECKUMH JACUCTBUAMU OIpPENEICHUs TMOHATUH, 0000IIeHus,
YCTAQHOBJICHHsI aHAJIOTUH, KJIacCU(UKAIIMM HAa OCHOBE CAMOCTOSITEILHOIO BBIOOpa OCHOBAHHWH U
KPUTEPUEB, YCTAHOBIIEHUS POJIOBUIOBBIX CBA3EH;

5) yMeHHe yCTaHaBIMBATh MPUYMHHO-CJIEICTBEHHbIE CBS3H; CTPOUTH JIOTHYECKOE pacCyXJIEHHE,
YMO3aK/II04eHre (MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUHN) U BBIBOJIBI;

6) ymMeHue co3jaBaTh, NMPUMEHATh M NPEOOpPa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHUE CPEICTBA,
MOJIETIN U CXEMBI JJIsl PEeLlIeHUs] y4eOHbIX U O3HABATENbHbIX 33/]a4;
7) yMeHHE OpraHU30BbIBATh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIbHOCTh C YUUTENEM
U CBEpPCTHUKAMU: ONPENENATh LeNH, pacrpeaeaceHue QyHKIUA U posied  y4yacTHHUKOB,
B3auMoJieiicTBUe U 00mme crnocoObl paboThl; yMeHUe padoTaTh B TpyMIle: HaxXoIuTh oOIee
pelieHre M paspemiaTtbh KOHQIMKTHI Ha OCHOBE COIJIACOBAHMS MO3UIUN U y4€Ta HMHTEPECOB;
CIIylaTh NapTHEPA; (GOPMYIUPOBATh, ApI'YMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHE;

8) copMUpOBAaHHOCTH Y4YEOHOW U OOIIENONIH30BATEIHLCKOW KOMIIETEHTHOCTH B OOJacTH
UCIIOJIb30BaHUS MH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHoJoruid (MKT - koMmmeTeHTHOCTH);
9) nepBoHavanbHbIE MpeACTaBIeHUS 00 UIESX U O METO/IaX MaTeMAaTUKH KaKk 00 YHUBEPCATbHOM
A3BIKE HAYKU U TEXHUKHU, O CPEJCTBE MOJAEIUPOBAHMS SIBJIEHUIN U MPOLIECCOB;

10) ymenue pemniatb MaTeMaTHYECKYIO 3a/ladyy B KOHTEKCTE MPOOJEMHOW CUTyallUd B APYTUX
JTUCLUIUIMHAX, B OKpYXKaloIIel KU3HU;

11) ymeHue HaxoOuTh B Pa3iMYHbIX UCTOYHHKAX MH(GOpPMAIMIO0, HEOOXOAUMYIO AJISl PELICHHS
MaTeMaTHYeCKuX MpoOieM, U MpeJCTaBlIATh €€ B MOHATHOM (opme; NpUHUMATh pelleHHE B
YCIIOBUSX HEMOIHOM U N30bITOYHON, TOYHON U BEPOSTHOCTHOM HH(OpMAaLINK;
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12) yMeHue noHMMaTh M HCIOJB30BAaTh MAaTEMaTHMYECKHUE CPENCTBA HAIVISIIHOCTH (PUCYHKH,
YEepTEKU, CXEMBI U p.) Ui WIIIOCTPALUK, HHTEPIIPETALUH, apTyMEHTALlUY;
13) ymeHue BBIIBUTATH TUIIOTE3BI MPU PEIICHUHU YUeOHBIX 3a/1a4 U MOHUMAaTh HEOOXOAMMOCTh
UX IIPOBEPKH;
14) ymeHHMe TNPUMEHATh WHAYKTHBHBIE W JEIYKTUBHBIE CIIOCOOBI pACCyXJCHUH, BUICTbH
pa3IM4YHbIE CTPATETUH PELICHUS 3a/1a4;
15) noHuMMaHue CYIIHOCTH aNTOPUTMMYECKUX NPEANUCAHMM M yYMEHUE JeiCTBOBaTh B
COOTBETCTBUHU C IPEIJIOKEHHBIM aJITOPUTMOM;
16) ymeHHne caMOCTOSATEIBHO CTaBUTh II€JIH, BHIOMPATh M CO3/1aBaTh aJTOPUTMBI IS PELICHUS
y4eOHBIX MaTeMaTHYECKUX TIPOOIIeM;
17) ymenue niaaHUpoOBaTh U OCYHIECTBIIATH AESTEIbHOCTb, HAIPABJIECHHYIO Ha PELICHHUE 3a/1ay
HCCJIE0BATEIILCKOTO XapaKTepa.

IIpenmeTrHble pe3yabTaThl
BoinyckHuk Hayuutcs B 7-9 kiaccax (Ui UCIIOJIB30BaHMSI B IIOBCEJHEBHOM JKHU3HM H

obecreyeHnss BO3MOKHOCTH YCIICUIHOT'O IIPOJOIXKCHHU A 06pa30BaHI/I${ Ha 0a30BOM ypOBHe)

DJIEMEHTBI TEOPUU MHOKECTB U MATEMATHUYECKOW JIOTUKU

OnepupoBath NOHATUAMU: ONPEAEIEHUE, TEOPEMA, AKCHOMa, MHOXKECTBO, XapaKTEPUCTHKHU
MHO’KECTBA, 3JIEMEHT MHOKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO,
MOJIMHOKECTBO, IPUHA/JIEKHOCTD, BKIIIOYEHHE, PABEHCTBO MHOXKECTB;

n300pakaTh MHOXKECTBA M OTHOILIICHHE MHOXKECTB C IOMOIIBIO KPYroB Diiepa;
OTIpeACIISATh MPUHAIICKHOCTh JIEMEHTa MHOKECTBY, 00BEAMHEHHUIO U TIEPECEUCHUIO
MHO>KECTB;

3a/1aBaTh MHOKECTBO C TIOMOUIBIO NIEPEUHCIICHUS 3JIEMEHTOB, CIOBECHOTO OMHUCAHMS;
OIEepUPOBATh MOHATUSAMU: BbICKa3bIBAHUE, ICTUHHOCTD U JIOKHOCTh BbICKA3bIBAHUS,
OTpULIAHHE BBICKA3bIBAaHUI, ONlEpallui HaJl BBICKa3bIBAHUSAMU: U, UJIU, HE, YCIOBHbIE
BBICKA3bIBAHUS (MMIUIHKAIUN);

CTPOUTD BBICKA3bIBAHUSA, OTPULIAHHWA BBICKA3bIBaHMI.

B noBceHeBHOM KU3HU U NPU U3YyYEeHUH APYTUX NMPeIMeTOB:

Yucaa

CTPOUTD LCIIOYKHA YMO3aKH}O‘ICHI/Iﬁ Ha OCHOBEC UCIIOJIb30BaHHWs IPaBUJI JIOTUKH,

HCII0JIb30BATh MHOXKECTBA, ONI€palii ¢ MHOXECTBAMU, UX rpa(bnquKoe mpeaCTaBJICHUC
AJIs1 OMUCaHU PCAJIbHBIX MMPOUECCOB U SIBJICHHH.

OHepI/IpOBaTB TMOHATUAMUA: MHOXKXCCTBO HATYPAJIbHBIX YHUCECJI, MHOXKCECTBO LICJIbIX YUCCII,
MHOKECTBO pallMOHAJIbHBIX YUCCJI, UPPAlITUOHAJIBHOEC YUCJIO, KBaI[paTHI)IfI KOpPCHb,

MHOXKECTBO I[Cf/iCTBHTCJH)HI)IX qucell, TeOMETpUICCKasd NHTCPIPCTALIUA HATYypaJIbHbIX, ICJIbIX,
palrOHAJIbHBIX, I[CI‘/'ICTBI/ITGJH)HBIX YHUCCII,

IMOHUMATh U OOBACHATH CMBICIT H03HHHOHHOﬁ 3allMCH HATYypaJIbHOI'O Y1CJia,

BBITIOJIHSATH BBIYMCIIEHUS, B TOM YHUCJIE C UCIIOJIb30BAHUEM MTPUEMOB PAIIMOHATBHBIX
BBEIYVCIICHU,

BBITIOJIHATH OKPYTJICHUC pallUOHAJIbHBIX YHUCECII C SaHaHHOﬁ TOYHOCTBIO,
CpaBHUBATDH palflUOHAJILHBIC U UPPALMOHAJIbHBIC YU CJIA,

MIPEJICTABIIATH PAIIHOHAIBEHOE YUCIIO B BUIE ACCITUIHON ApoOH
YHOPSIOYMBATEL YHCIIA, 3alIMCAHHbBIE B BUJIE OOBIKHOBEHHOH M IECATHYHOMN 1podu;

Haxoautb HOJZl u HOK uncen u ucnosib30BaTh UX NpU PeLLIEHUH 3a/1a4.

B noBceHeBHOM KU3HU U NPU U3YyYEeHUH APYTUX MPeIMeTOB:

NPUMEHSTH IPaBUIa NPUOIMKEHHBIX BEIYUCICHUN TIPU PEIIEHUH MPAKTUYECKUX 33a1a9 U
pELICHNUH 3314 JPYTUX y4EOHBIX NIPEIMETOB;



BBIIIOJIHATE CPABHCHUC PE3YJIbTATOB BBIYMCIICHHI IpH pCIICHUU IMTPAKTUYCCKUX 3a1a4, B
TOM 4YHCJIC HpI/I6J'H/I)KeHHBIX BLIqHCHeHHﬁ;

COCTAaBJIATh M OLICHUBATH YNCJIOBBIE BBIPAKECHMS IPH PEIICHUH NTPAKTHYECKUX 3a1a4 U
3a/1a4 U3 IpYrux y4eOHbIX MPEIMETOB;

3alIUCBIBATD U OKPYTJIATH YUCJIOBBIC 3HAUCHUA P€AJIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM
Pa3HbIX CUCTEM U3MCPCHUS.

To:xknecTBeHHbIE MPe0dpa3oBaHUs

OHepI/IpOBaTL IMOHATHUAMHU CTCIICHHU C HAaTypPaJIbHBIM IMOKA3aTCJICEM, CTCIICHU C LICJIBIM
OTpHULIATCIIbHBIM IIOKA3aTECJIIEM

BBITIOJTHATH MTPe00Pa30BaHKS [EIBIX BBIPAKCHUI: JEHCTBUS C OJJHOWICHAMH (CIIOKCHUE,
BBIYMTAHUE, YMHOXKEHHE), IEUCTBUS C MHOTOWIEHAMH (CJIOKEHUE, BBIYUTAHUE,
YMHOXEHHE);

BBITIOJIHATH Pa3I0KEHHE MHOTOUJICHOB HA MHOXKHUTENM OJJHUM U3 CIIOCOOOB: BHIHECEHHE 3a
CKOOKY, TPYIITUPOBKA, UCIIOIB30BaHUE (POPMYIT COKPALICHHOTO YMHOKEHHS,;

BBIACIIATh KBaAPAT CYMMBI U pa3HOCTHU OAHOYICHOB,
PpacKiIaabIBaTb HA MHOKHUTCIIN KBaI[paTHbeI TPEXUJICH,

BBITIOJIHATH [TPE0Opa30BaHusl BEIPAXKEHUH, COAEPKALIUX CTENCHH C LIETbIMU
OTPULIATEIILHBIMY II0KA3aTEISAMU, IIEPEXOAUTH OT 3allCU B BUJIE CTEIIEHHU C LEJIBIM
OTPHLIATENIbHBIM I10KA3aTeNIEM K 3allUCU B BUJE IpoOu;

BBITIOJIHATH ITPe0Opa3oBaHus IpoOHO-PAMOHAIBHBIX BRIPAXKEHHI: COKpaIleHne Apooeii,
IpHBEICHNE anreOpandeckux Apooeil K 00IeMy 3HaMeHATEeNr0, CI0KeHUE, YMHOKEHHE,
neneHue areOpanyeckux qpoOei, Bo3BeeHue anredpanueckoi ApodH B HATypaIbHYIO U
IEJTYI0 OTPULIATEIbHYIO CTEIICHB;

BBITIOJIHATH NTPE0Opa30BaHusl BEIPAXKECHUH, COJIEPKAILNX KBAApaTHbIE KOPHHU;

BBIJIEJIATH KBAAPAT CYMMBI WIIM PA3HOCTH JIBy4IECHA B BBIPAKEHUAX, COAECPIKALINX
KBaJ[paTHbIE KOPHHU;

BBITIOJIHATH NTPE0OPa30BaHUs BEIPAKECHUH, COIEPHKALIMX MOIYIIb.

B noBceHeBHOI KU3HU U NIPU U3YUYEHHH JPYTHX NPeIMETOB:

BBIIIOJIHATD Hp606paSOBaHI/I$I )51 HeﬁCTBHH C YnuCjiaMH, 3allMCaHHBIMU B CTAHAAPTHOM BH/IC,

BBITIOJIHATH ITPE0Opa30BaHus aaredpanuecKux BhIPAKEHUN MPU PEIIeHUH 3a7a4 IPYTUX
y4eOHBIX MPEIMETOB.

ypaBHeHI/lﬂ U HEPABECHCTBA

OnepupoBaTh NOHATHAMHU: YPABHEHUE, HEPABEHCTBO, KOPEHb YPAaBHEHMSI, PELLICHUE
HEpPaBEHCTBA, PABHOCWIbHBIE YPABHEHUsI, 00J1aCTh ONPEAEICHUs] ypaBHEHUs (HEPaBEHCTBA,
CUCTEMbI YPaBHEHUI WJIM HEPABEHCTB);

pellaTh JIMHEHHbIE yPAaBHEHNS U YPABHEHUS, CBOJUMBIE K JIMHEHHBIM C IIOMOILBIO
TOK1€CTBEHHBIX MPEOOPA30BAHNN;

peuiaTtb KBaAPAaTHLIC YPABHCHUA U YPABHCHUA, CBOAUMBIC K KBaJIPATHBIM C ITIOMOIIBIO
TOXIOCCTBCHHBIX npeo6pa30BaHI/H‘/'1;

pewaTs ApoOHO-IMHEIHbIE ypaBHEHUS;
penaTh ypaBHEHUS BUA
pelaTh ypaBHEHUS CIIOCOOOM pa3IokKEeHUsI HA MHOXKMTENN U 3aMEHbl IEPEMEHHOIH;

HCIIOJB30BATh METOJ MHTCPBAJIOB JJId PCHICHUA LEJIbIX U z[po6Ho-pauH0Ham>me
HCPAaBCHCTB,

pellaTh JIMHEHHbIE yPaBHEHHUS U HEPABEHCTBA € IIapaMETPAMU;
penaTh HECJIOKHBIE KBaJAPAaTHBIE YPAaBHEHUS C ITapaMeTPOM;
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peuiaTb HECIOXKHBIC CUCTEMBI JIMHEUMHBIX ypaBHeHI/Iﬁ C IMapaMeTpaMu;
peiiaTb HECIOXKXHBIC YPAaBHCHHA B LICJIBIX YHCJIAX.

B noBceHeBHOI KU3HU U NPU U3YyYEeHUH APYTUX NMPeIMeTOB:

COCTABJIATh M PELIATh JIMHEHHbIE U KBAIPaTHBIC YPAaBHEHUS, YPAaBHEHHUS, K HUIM
CBOJISIIIIMECS, CUCTEMBI JIMHEHHBIX YPaBHEHUH, HEPAaBEHCTB NP PEIICHUH 33aa4 APYTHUX
y4eOHBIX MPEAMETOB;

BBITIOJIHATH OLIEHKY MPaBA0No100Us pe3yIbTaTOB, MOTYYaeMbIX IIPH PEIICHUH JIMHEHHBIX U
KBaJpaTHBIX YPABHEHUI U CUCTEM JINHEWHBIX YPAaBHEHUIN U HEPABEHCTB MPU PELICHUU
3a/1a4 Ipyrux y4eOHbIX IPEIMETOB;

BBIOMPATh COOTBETCTBYIOIINE YPAaBHEHHS, HEPABEHCTBA HIIU UX CUCTEMBbI [l COCTABIICHHS
MaTeMaTHYeCKON MOJIEIIM 3aJIaHHOM peajibHOM CUTYally WM NPUKIIAIHOHN 3a1auH;

YMETh UHTEPHPETUPOBATH MOJYUYECHHBIN IPU PEILLICHUH YPaBHEHUs, HEPABEHCTBA WU
CHCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHON pealIbHOM CUTYalluy WM PUKIAJHON 3a/1auu.

DOyHKIUn

OnepupoBath NOHATUAMHU: (HYHKIIMOHATIBHAS 3aBUCUMOCTD, PYHKLIUSA, TpaduK QyHKIUH,
crocoObI 3a1aHns QYHKIIUH, apTYMEHT U 3Ha4eHHue (QYHKIMH, 00JIacTh ONpeesieHus 1
MHO>KECTBO 3HaUCHUI QPYHKUINH, HYJIH QYHKIIUHU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MOHOTOHHOCTb (DYHKIIUH, YETHOCTH/HEUETHOCTh (DYHKIINY;

CTPOUTH TPaUKH JIMHESHHON, KBaJPATUIHON (QYHKIIHIA, 0OPaTHOM MPOIOPIHOHAIEHOCTH,
(GyHKIUM BUAA:

Ha MpUMepe KBapaTHYHON (YHKIUH, UCTIOIB30BaTh Mpeodpa3oBanus rpaduka
COCTaBJISITh YPAaBHEHUS MPSIMOU IO 3aIaHHBIM YCIIOBHSIM: TIPOXOAAIIEH uepe3 IBe TOUKH
KBaJPaTHYHON (QYHKIUH;

OIIEPHUPOBATH MOHIATUSAMU: MTOCIEA0BATEILHOCTD, apUPMETHIECKast IPOTPECCHs,
reoMeTpuuecKas IPOrpeccus;

pelaTh 3aJjaud Ha apuMETHIECKYI0 U T€OMETPHUYECKYIO IIPOTPECCHIO.

B HOBCCI[HCBHOﬁ JKU3HU U IIPH U3YYCHHUHU NPYTUX NIPEIMETOB:

WUTIOCTPUPOBATH € MOMOILBIO rpadka peasbHyI0 3aBUCUMOCTD MJIM IPOLECC 10 UX
XapaKTePUCTHKAM;

UCIIOJIB30BaTh CBOMCTBA U Irpad MK KBAAPATUIHON (QYHKIIMK IPU pEIIEHUH 3a]a4 U3 IPyTux
y4eOHBIX MPEIMETOB.

TexcToBbBIE 3aMa4YN

Pemmath mpocTeie U CIIOXKHBIE 3a/1a4H Pa3HBIX THIIOB, a TAKXKE 33]]a4H MOBBIIIICHHON
TPYAHOCTH;

HCIIOJIBb30BATDH PA3HBIC KPATKUC 3alIMCH KaK MOJCJTIN TCKCTOB CJIOKHBIX 3ada4 I
IMOCTPOCHUA IIOMCKOBOM CXEMBI U peUICHUS 3a1a4;

pas3iindyaTtb MOACIIb TCKCTAa U MOJICJIb PCIICHUA 3ala4i, KOHCTPYHUPOBATH K OI[HOﬁ MOJICIN
peLICHUA HECIIOXKHOM 3ala4M1 pa3HbIC MOACIIN TCKCTA 3a1a14u;

3HATh U MPUMEHATH 00a crocoda MoucKa penieHns 3aaad (0T TpeOOBaHHS K YCIOBHUIO U OT
yCJIOBHSI K TpeOOBaHUIO);

MOJIETTUPOBATh PACCYKICHHUS NPU TIOUCKE PEIICHHUS 33714 C TIOMOIIBIO Tpad--CXeMBbI;

BBIJICTISITH STl PEIICHUS 3aa9d M COIepKaHNe KaXI0ro dTara

YMETh BBIOMPATH ONTUMAJIBHBIM METO/ PEIICHUS 3a/Ila4l ¥ 0CO3HABATh BHIOOP METO/A,
paccMaTpuBaTh pPa3IMYHBIE METO/IbI, HAXOAUTH Pa3HbIC PEIICHHUS 3a/1a4H, €CITH BO3MOYKHO;
aHaJM3UPOBATh 3aTPYTHEHUS MTPHU PEUICHUH 3a]1ay;

BBITIOJTHATH Pa3jIMYHbIC TPE0Opa30BaHus MPEUIOKEHHOH 3a/1a4i, KOHCTPYHUPOBATH HOBEIE
3a]1a4M U3 JaHHOH, B TOM YKCIIe OOpaTHEIE;

MHTEPIPETUPOBAThH BHIYHUCIUTEIBLHBIC PE3yJIbTAThl B 33]1a4U€, UCCIIEAOBATh MOTYYSHHOE
pelIeHue 3a1a4m;



aQHAJIM3UPOBATh BCEBO3MOKHbBIE CUTYaIlMd B3aMMHOI'O PACIIONIOKEHHUS ABYX 0OBEKTOB U
M3MEHEHNE UX XapaKTEPUCTHK IPH COBMECTHOM JIBUKEHUH (CKOPOCTH, BPEMsl, PACCTOSHHE)
NpY peIIeHUH 3324 Ha JBIKEHHE ABYX OOBEKTOB KaK B OJJHOM, TaK M B TPOTUBOIOIOKHBIX
HaNpaBJIECHUSX;

HCCIICA0OBATh BCCBO3MOXHBIC CUTYAallH ITPH PCIICHHUH 3a/la4 Ha IBUKCHHUE I10 PCKE,
paccMaTpHBaTh pa3HbIE CHCTEMBI OTCUETA,

pelaTs pa3sHoOOpa3HbIe 3aJaUH «HA YacTHy,

pemaTh 1 000CHOBHIBATH CBOE PEIICHHUE 3a/1a4 (BBIACIATh MAaTEMAaTHUECKYIO OCHOBY) Ha
HAX0KJIEHUE YaCTH YUCJIa U YKCJIa [0 €T0 YaCTH HAa OCHOBE KOHKPETHOTO CMBICTIA IPO0H;

OCO3HABaTh U OOBICHITH UACHTUYHOCTD 3314 Pa3HbIX TUIIOB, CBSI3BIBAIOIIUX TPH
BEJIMYMHBI (Ha paboTy, Ha MOKYMKH, HA JBW)KEHUE), BHIACIATH 3TH BEJIMUYMHBI U OTHOILICHUS
MEX1y HUMHU, IPUMEHSTh UX TPU PELICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3314
YKAa3aHHBIX THUIIOB;

BJIaJACTh OCHOBHBIMH METOJaMHU PCIICHUA 3a1a4d Ha CMECH, CILJIaBbl, KOHOCHTPALUHU,

peiiaTh 3aaa4u Ha IMPOLCHTLI, B TOM YUCJIC, CJIOXKHBIC IIPOLCHTHI C OﬁOCHOB&HI/ICM,
HCIIOJIb3YS PA3HBIC CHOCO6IJI;

peniaTh JOrHYeCcKUe 3a7a9i pa3HbIMU CIIOCO0aMU, B TOM YHUCIIE, C IBYMs OJIOKaMH U C
Tpemsi 0JI0KaMU JaHHBIX C TIOMOIIBIO TaOJIHUIL;

peuiath 3aa4u 110 KOM6I/IHaTOpI/IKC H TCOpUHn BepOHTHOCTCfI Ha OCHOBEC HCIIOJIb30BaHMUsA
HU3YYCHHBIX MCTOOOB U 000CHOBLIBATH PCUICHUC,

peuiaTb HECJIOXXHBIC 3a/1a4u 110 MaTeMaTU4eCKOI CTaTUCTHKCE,

OBJIa/IETh OCHOBHBIMU METOJIAMH PELICHHUs CIOKETHBIX 33/1au: apu(METHYECKHH,
anreOpandeckuii, mepedop BapHaHTOB, TEOMETPUUYECKHM, rpauIecKuii, MPUMEHSTh UX B
HOBBIX 110 CPAaBHEHUIO C M3yYECHHBIMU CUTYAIHIX.

B HOBCCI[HCBHOﬁ JKU3HU U IIPH U3YYCHHUHU NPYTUX NIPEIMETOB:

BBIJIETIATH IPU PELICHUU 33]]a4 XapaKTePUCTUKH pacCMAaTpUBAEMOM B 3aJjade CUTYyalluHy,
OTJIMYHBIE OT peabHbIX (T€, OT KOTOPBIX A0CTPArupOBAINUCH), KOHCTPYUPOBATh HOBbIE
CUTYaIlUH C YYETOM 3TUX XapaKT€PUCTHK, B YACTHOCTH, IPU PELLIECHUH 3a/1a4 Ha
KOHIICHTPAIMH, YYUTHIBATH TJIOTHOCTh BEIIECTBA;

pelaTs ¥ KOHCTPYUPOBATh 337a4l HA OCHOBE PACCMOTPEHUS PEaIbHbIX CUTYallUi, B
KOTOPBIX HE TPeOYeTCS TOYHBII BEIUMCINUTENLHBIN PE3yIbTaT;

peuaTh 3aaa4u Ha IBHUXKCHHUC 110 PCKC, paCCMaTpuBasd pa3HbIC CUCTCMbI OTCUCTA.

CraTuCTHKA U TeOPHUS BepOSTHOCTEl

OnepupoBaTh MOHITHIMH: CTOJIOYATHIC U KPYTOBBIE THArpaMMbI, TaOIUIIBI JAHHBIX,
cpenHee apupMeTHIECKOe, MeTMaHa, HanOoIbIlIee M HAMMEHBIIIEe 3HAYEHHS BRIOOPKH,
pa3Max BBIOOPKH, TMCIIEPCHS U CTAHJAPTHOE OTKIOHEHHE, CITydaliHas N3MEHYHBOCTb;

U3BJIEKaTh HHPOPMALIUIO, ITPECTABICHHYIO B TaOIMLIaX, HA qUarpammax, rpadukax;
COCTAaBJIAITh TaOJIMIIbl, CTPOUTH JUAarpaMMBbl U rpadMKU Ha OCHOBE JIaHHBIX;

OTIepUPOBATH TIOHATUSAMU: (AKTOPUAI YUCIIA, TIEPECTAHOBKH U COYCTAHHMS, TPECYTrOJIbHUK
ITackans;

MPUMCHATD ITPAaBHUJIO IPOU3BCACHUS IIPHU PCUICHUHA KOM6I/IHaTOpHLIX 3aaa4,

OTIEpPUPOBATH MOHATHUAMU: CIIyYalHBIN OIBIT, CIIy4aliHBIA BBIOOD, UCTIHITAHNE,
3JIEMEHTapHOE CIy4aifHOe COOBITHE (MCXOJT), KIIACCHUECKOE OIpEIesIEHIE BEPOSITHOCTH
CJly4ailHOro cOOBITHS, ONEpALUX HAJl CITy4alHBIMU COOBITHSIMU;

NPEeACTaBIATh HH(POPMALMIO C HOMOLIBIO KPYyroB Diijepa;

pemaTh 3aJjaud Ha BBIYMCICHNE BEPOSITHOCTH C MOJCUETOM KOJIMUYECTBA BAPUAHTOB C
MOMOIIBI0 KOMOMHATOPHUKH.

B noBceHeBHOM KU3HU U NPU U3YyYeHUH APYTUX MPeIMeTOB:
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®  U3BJIEKATh, MHTEPIPETUPOBATH U MPEOOPa30BbIBATH HHPOPMALIHIO, TPEICTABICHHYIO B
TabIMIax, Ha TUarpaMmax, rpadukax, OTpaskarolIyio CBOMCTBA U XapaKTEPUCTUKH
pealIbHBIX TPOIIECCOB U SIBICHUN;

®  OMNpeeNsiTh CTATUCTUYECKHUE XapaKTePUCTUKH BEIOOPOK IO TabyulaM, 1uarpaMmman,
rpadukam, BBITIOTHATH CPAaBHEHHE B 3aBUCUMOCTH OT LIETTU PELICHHUS .

3.Conep:kanue y4eOHOT0 MpeaMeTa.

Yucaa. PauuoHaJbHbIE YU CJIA

MHoOxecTBO pauuOHANBHBIX 4yucel. CpaBHEHME palMOHAIBHBIX 4dHcen. [ledcTBus ¢
panroHaIbHBIMH yncnamu. [IpeacraBienne palMoHanbHOTO YUCIa IECITUYHON APOObIO.

HppaunoHajbHbIe YUCIA

[TonsaTHe MppanoHaIBHOrO yucia. Pacno3HaBaHue uppanuoHanbHbIX yucell. [Ipumepsl

JI0Ka3aTeibCcTB B anredpe. ppannoHambHOCTh qucna?2 . [IpumeneHue B reoOMeTpUH.
CpaBHeHHE UpPALMOHAIBHBIX YKCell. MHOXECTBO AEMCTBUTEIBHBIX YACE.
ToxnecrBeHHblIe peodpa3oBanus. YuciaoBbie H OyKBeHHbIE BbIPasKeHH A
Beipakenue ¢ nepemeHHOW. 3HaueHue BblpakeHHs. [loncTaHOBKA BBIpaXKEHHI BMECTO

[IEPEMEHHBIX.

Ieanie BbIpakeHUst

Crenenp ¢ HaTypaJbHBIM IOKa3areneM M e€ cBoiicTBa. [IpeoOpa3oBaHus BbIpaKeHUH,
COJIEpKalliX CTENECHH C HATypaJIbHBIM I10KA3aTEIEM.

OpHowieH, MHorouieH. JleWcTBUS C OJHOWIEHAMHM W MHOTOWIEHaMHU (CIIOKEHHUE,
BbIUUTAHUE, YMHOXeHHE). DOpMyIIbl COKPAILIEHHOTO YMHOXKEHHUS: pa3HOCTh KBAJPaTOB, KBaIpaT
CYMMBI U pa3HOCTH. Pa3iiojkeHrne MHOrouseHa Ha MHOYKUTENIN: BBIHECEHHE OOLIEr0 MHOMXHUTENS
3a CKOOKM, IpyNIIUpOBKA, IpUMEHEHHE (OpMYJ COKpalEHHOro yMHOXeHUs. KBaaparHblii
TPEXUJIIEH, PA3JIOKEHUE KBAIPATHOTO TPEXUIEHA HA MHOKUTEIIH.

JIpoOHO-panHOHAJIbHBIC BHIPAKEHHUS

Crenenp c uenbiM mnokaszareneMm. [IpeoOpa3oBaHue APOOHO-IMHENWHBIX BBIPAKEHUMN:
CJIO’KEHHUE, YMHOXKEHUE, JiesieHne. Anredpanueckas Apo0sb. JlonycTumble 3HaUeHUsI IEpEMEHHBIX
B JpOOHO-palMOHANBHBIX BhIpakeHUAX. CokpalleHue anredpandeckux Apooei. Ilpusenenue
anreOpanyeckux apobel k oOmeMy 3HameHatento. [leiicTBus ¢ anredpandeckuMu JpoOsMu:
CIIO)KEHHE, BbIUMTAHHWE, YMHOXXEHME, JelieHue, Bo3BeAeHHEe B cremneHb.IlpeobpazoBanue
BBIPAXECHUM, CONEPIKALUX 3HAK MOTYJIS.

KBanparnbie kopHu

Apudmernueckuii kBaapaTHbli KopeHb. [IpeoOpa3oBaHue BBIpaXEHHUH, COAEPIKAIINX
KBaJIpaTHble KOPHHU: YMHOXKEHHUE, JEJIEHUE, BBIHECEHHE MHOXUTENS H3-10J 3HaKa KOPHS,
BHECEHUE MHOXUTEIS O] 3HaK KOPHS.

YpaBHeHus u HepaBeHcTBa. PaBencTBa.

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO C MEpEMEHHOM.

YpaBHeHust

IlonsiTue ypaBHEeHUSs W KOpHsA YypaBHEHMs. llpencraBieHue o0 pPaBHOCHIBHOCTHU
ypaBHeHUN. O65acTh omnpeiereHus ypaBHeHHs! (007JacTh JOMYCTUMBIX 3HAUEHUN TEPEMEHHON ).

JIuHeliHOEe YpaBHEHHE M €r0 KOPHH.

Pemenne nuHeliHbIXx ypaBHeHMH. JIuHeliHOoe ypaBHeHue ¢ mapamerpoMm. KommyecTBo
KOpHEH JIMHEMHOr0 ypaBHEHHUs. PellleHre TMHENHBIX YPABHEHUN C TaPAMETPOM.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH.

KBanpatusle ypaBHeHus. Henonnele kBajgpaTHble ypaBHEHHUA. JIMCKpUMUHAHT
KBaJpaTHOro ypaBHeHus. Popmyra KOpHEN KBajpaTHOToO ypaBHeHUs. Teopema Buera. Teopema,
oOparHast TeopeMe Buera. Pemenue kBaJpaTHBIX ypaBHEHUH: HCHOJIb30BaHUE (HOPMYIBI IS
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HAXOXJICHUS KOpHEH, rpad)UyecKuil METON pEIICHHS, Pa3lIoKeHHWE Ha MHOXKHUTEIH, MOoI00p
KOpHE ¢ HCMmoJib30BaHWEM TeopeMbl Buera. KonmyecTBO KOpHEH KBaJIpaTHOrO ypaBHEHHS B
3aBUCUMOCTH OT €ro JAMCKPUMHUHAHTA. bUKBajgpaTHble ypaBHEHUS. YPaBHEHHUS, CBOJUMBIE K
JMHENHBIM U KBajpaTHbIM. KBagpaTHble ypaBHEHUS ¢ TapaMETPOM.

JApoOHO-pauMoHaIbHbIE YPABHEHUS

Pemenue npocredmux ApoOHO-TMHEHHBIX YpaBHEHUN. Penenre apoOHOo-parmoHaIbHBIX
ypaBHEHUU. MeTOMbI pellleHus YpaBHEHHI: METOJbI PABHOCHIBHBIX MPEOOpa3oBaHU, METOJ
3aMeHbI TTepeMEHHOM, rpaduyecknii Meto. Mcrnonb3oBaHue CBOMCTB (YHKIMHA MPU PEIICHUN

ypaBHenwuii. IIpocTeiimmie upparuoHanbHbie ypaBHenns Buma ./f (x)=a, \/ f(x)= \/ g(x)

Ypasrenus Buna X" = a.YpaBHEHHS B IENbIX YHCIAX.

Cucrembl ypaBHeHUH.

VYpaBHeHHE € IBYMS INEPEMEHHBIMU. JIMHEHHOE ypaBHEHHME C ABYMs IEPEMEHHBIMHU.
[Tpsmas kak rpaduueckas HHTEPIPETaLus JIMHEHHOTO YpaBHEHHS C ABYMS IIEPEMEHHBIMU.

[TonsiTue cucremsl ypaBHeHUM. PerieHue cucremMbl ypaBHEHUM.

MeToapl penieHns CUCTEM JIMHEHHBIX YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMU: I'padudecKuit
METO/[I, METOJ, CJIOKEHUS, METO NTOACTaHOBKU. CHCTEMBI TMHEUHBIX YPABHEHUH C IIAPAMETPOM.

Hepasencraa.

Yucnossle HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBennBOCTH
HEPaBEHCTB IIPU 3aJaHHbIX 3HAYCHUSX nepeMeHHbIX. HepaBeHcTBO ¢ mepemeHnHoil. Ctporue u
HecTporue HepaBeHcTBa. O0acTh onpeesieHus] HepaBeHcTBa (00JacTh JONYCTUMbBIX 3HaYEHUH
nepeMeHHoil).Pelmenne nuHeiHbIX HepaBeHCTB. KBagpaTHoe HEPAaBEHCTBO M €ro pPEIICHUS.
Pemenne KBajpaTHBIX HEPAaBEHCTB: MCIIOJIb30BaHME CBOMCTB U TIpaduka KBaJApaTHYHOM
(GyHKIIMHM, METO/I UHTEPBAJIOB. 3allUCh PELIEHUS KBaJpaTHOI'O HEPABEHCTBA. PelieHue 1enbix u
JIpOOHO-pallMOHATIBHBIX HEPABEHCTB METOJIOM UHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucreMpl HEpPaBEHCTB C OJHOHM INEpEMEHHOW. PemieHne cucteM HEpaBeHCTB C OJHOMN
NIEPEMEHHOMN: JIMHEWHBIX, KBaJApaTHbIX. l300pakeHue pelieHuss CHUCTEMbl HEPABEHCTB Ha
YKUCJIOBOW MIPSIMOMN. 3alIUCh PELEHUSI CUCTEMbI HEPABEHCTB.

DOyHKIUH

JlekapToBbl  KOOpAMHATBHI Ha IIOCKOCTU. DOpMUpOBaHHE TPEACTABICHUM O
METanpeMETHOM TOHATUU «KOOpAMHATh». CrocoObl 3aJaHusi (QYHKIMH: aHaIUTUYECKUH,
rpaduyeckuit, Tabnnunbiif. ['padux ¢ynkumu. [Ipumepsl GyHKUuUHM, MoyyaeMbIX B Ipolecce
MCCJIEIOBaHMSI PA3JIMYHBIX PEAJIbHBIX MIPOLIECCOB U peIlIeHus 3a/1a4. 3HaueHue QyHKIUU B TOUKE.
CpoiicTBa (yHKIMHA: 00JAaCTh ONpEAENCHHs, MHOXECTBO 3HAYEHHUH, HYIH, TNPOMEXKYTKH
3HAKOMOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, IPOMEKYTKU BO3PACTaHUs U YOBbIBaHUS, HauOoOJbIlIee
u HauMeHblliee 3HaueHus. WccnemoBanme d¢yHkuuu mo e€ rpaduky. [IpeacraBinenue o6
acumnrorax. HenpepbsiBHOCTh pyHKIIMH. KycouHO- 3a1aHHbIE (DYHKIUH.

JInneiiHass QpyHKUMS.

CpoiictBa u rpaduk snuHEeWHOM (yHKIMH. YTIOBOW KOXPQHUIMEHT MPsIMOM.
Pacnionoxxenne rpaduka muHeHHON (GYHKIIUU B 3aBUCUMOCTH OT €€ yriaoBoro kodpQuiueHTa u
cBoOogHOrO uneHa. HaxoxneHue Kod(pPUIUMEHTOB JHMHEHHONH (QYHKUUMM 1O 3aJaHHBIM
YCIIOBUSIM: MIPOXOKJEHHUE MPSMOI uepe3 B€ TOUKH C 3aJaHHBIMU KOOPAMHATAMHU, IPOXOXKACHNE
IIPSIMOM Yepe3 JaHHYIO TOUKY U NapajuIe]IbHON JAHHOW NPSMOM.

KBagparnunas pyHKuus.

CpoiictBa u rpaduk KBaapaTuuyHOW QyHKUMHU (mapabona). Iloctpoenue rpaduka
KBaJpaTUUHON PyHKUIMHU 1o ToukaM. HaxoxkieHue Hynel kBaJpaTHUHON ()YHKIIMHM, MHOKECTBA
3HAYEHUH, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

Oo0paTHasi NPONOPUMOHAIBHOCTH

k
CaoiicTBa QpyHKINHU Y = K y = —. l'unepbona.
X x

I'paguxn ¢pynxumii. [IpeoOpazoBanue rpapuka ¢pynkuun Yy = f(X) amns moctpoeHus
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rpadukos Gynkuuii Buna y =af (kx+b)+c.
. k

I'paduku QyHKIMiA Y = a+m, y=+x,y=3x, y=|x.

IlocsienoBaTeIbHOCTH M POTPECCHU

UucnoBag  mocineqoBaTelbHOCTh.  [Ipumepsl  YMCIOBBIX — MOCIIEI0BATEIIBHOCTEM.
beckoneunble mocnenoBarenbHOCTH. Apudmernueckas mnporpeccus ©u  e€  CBOWCTBa.
I'eomerpuueckas mnporpeccus. @opmysna oOLEro uieHa U CyMMbl N MEPBBIX YJIECHOB
apuMeTHYecKoil ¥ reoMeTpruecKkoi nporpeccuil. Cxopsimascsa reoMeTpuyecKas mporpeccusi.

Pemenne TeKCTOBBIX 3a/1a4. 3a/1a4Y1 HA Bce apu(pMeTHYeCKHe TelCTBUSA

Pemrenue TeKCTOBBIX 3a1a4u apuMeTndeckuM criocooom. Mcmonb3oBanue Tabnmil, cxem,
YepTekeH, APYTUuX CPEIACTB MPEICTABICHUS JAHHbBIX IIPH PELICHUH 3a1a4H.

3agauu Ha IBHAKeHHEe, PA00TY U MOKYIIKH

AHanu3 BO3MOXHBIX CUTYyallMil B3aMMHOI'O PACHOJI0KEHNUs 00BEKTOB MIPU UX JIBUKECHUH,
COOTHOIIIEHUS] 00bEMOB BBINOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3aga4u Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3aau Ha HaXOXKJEHUE YacTU YMCJIA U YKCiIa [0 ero yacTu. PemieHue 3a1ay Ha
IIPOLEHTHI U 10ou. [IpuMeHeHne nponopuuil Npy peleHUH 3a1ad.

Jlornueckue 3agaumn

Pemienue norudeckux 3agad. Pemenue nornyeckux 3aaay ¢ HOMOILbIO rpadoB, TaOIHII.

OcHOBHBbIE MeTO/bI pellleHUus] TEKCTOBBIX 3a/1a4: apu(PMETHUECKUH, anreOpanvecKui,
nepebop BapuaHTOB. [lepBUuHBIE TMpeICTaBIEHUS O JPYrUX METOAax peleHus 3a7ad
(reomeTpuveckre 1 rpauIeckue MeTO/IbI).

CTaTuCTHKA M TeOpHs BEPOSATHOCTEH

TabnuuHoe ¥ rpaduUeckoe TPEACTABICHUE HTaHHBIX, CTOJOYAThIE W KPYroOBBIC
IarpaMMbl, TpapuKd, NMPUMEHEHHE IuarpaMM W TpaduKOB JJIs OMUCAHUS 3aBUCUMOCTEH
peanbHbIX BEJIMYMH, U3BJIeUYeHHEe HH(popMalMu U3 TabaMl, JAMarpaMM U Tpa(UKOB.
OnwucarenbHbIe CTATUCTHYECKHE IMOKAa3aTeIN YHCIOBBIX HAOOpOB: cpeaHee apu(METHUECKOE,
Me/MaHa, HauOousblllee W HaMMEHbIIee 3HA4YeHUs. Mepbl pacCceMBaHUs: pa3Max, TUCIEPCHUS U
CTaHJapTHOe OTKJIoHeHue. CrnyyailHas W3MEHYUBOCTb. VI3MEHUYMBOCTH MpPU U3MEPEHUSIX.
Pemaromue npaBuiia. 3aKOHOMEPHOCTH B N3MEHUYMBBIX BEJIMYNHAX.

CayuaiiHble cOObITHUS

CrayuaiiHple OMNBITHI (IKCHEPUMEHTHI), 3JEMEHTapHbIe CilydaiiHble COOBITHS (MCXOJIBI).
BepositHoctn  snemeHTapHbIX  coObITHM. CoObITHSI B CIOy4yallHBIX OKCIIEPUMEHTAaX U
OJaronpusATCTBYIOIINE dJIEMEHTapHbIe cOObITHSA. BeposTHOCTH ciaydaiHbIX COOBITHH. ONBITHI €
PaBHOBO3MOKHBIMHM 3JI€MEHTAapHbIMU CcoObITHsIMU. Kilaccuueckne BEpOSITHOCTHBIE OIBITHI C
UCIOJIb30BaHUEM MOHET, KyOukoB. IIpencraBieHne coObITHI C MOMOLIBIO JuarpaMMm Jiepa.
[IpoTuBomnONOXKHBIE COOBITHUS, OOBEAMHEHHE M mepecedeHue coObIThil. [IpaBuiio croxxeHus
BeposiTHOcTe. CiyuaiiHblii  BbIOOp. IlpeacraBieHne sSKkcrepuMeHTa B BHUJAE  JIepeBa.
HesaBucnmslie COOBITHS. YMHOXkeEHNE BEpPOSITHOCTEMN HE3aBUCUMBIX COOBITHH.
[TocnenoBarenbHble He3aBUCHMBble HcnbITaHus. [IpencraBieHne O HE3aBUCHUMBIX COOBITHSX B
YKU3HU.

DJIeMeHTbl KOMOMHATOPUKH

[IpaBmio yMHOXEHHUS, NepecTaHOBKH, (akTopuan uuciaa. CoueTaHus M YUCIO
coueranuii. @opmyna yucna couertanuid. TpeyronbHuk Ilackans. OnbITEl ¢ OOJNBIIMM YHCIOM
PaBHOBO3MOXHBIX 3JIEMEHTAPHBIX COOBITUH. DBblunciieHue BeposSTHOCTEH B ONBITaX C
npUMEHeHHeM KOMOMHAaTOpHBIX ¢opmyn. Wcnbitanus bepuymm. VYemex u  Heynaua.
BepostHocTu coObITH B cepuu ucnibiTaHui beprysuim.

Cay4aiinble BeJIHYMHbBI
3HAKOMCTBO CO CIIy4allHBIMH BEIMYMHAMHU Ha MpPHUMEpax KOHEUHBIX IUCKPETHBIX CIIydalHBIX
BenuunH.  Pacnpenenenue  BeposTHocTe.  Maremarudeckoe — oxupanue.  CBolicTBa
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MaTeMaTHueckoro oxuaanus. IlonsTue o 3akoHe OONMbIIMX yHceld. V3MepeHHe BepOSITHOCTEH.
[IpumeneHue 3akoHa OOJBIIMX YHCEN B COLMOJIOTMM, CTPaXOBaHUHU, B 3/JPaBOOXPAHEHUH,
oOecrieyeHnH 6E30MTaCHOCTH HACEJICHUS B UPE3BbIYAHBIX CUTYalIHsAX.

4.TemaTu4eckoe NJIAHUPOBaHUE

7 kaacc
Ne Koj-Bo No
Tema .
IJ1aBbl 4acoB KOHTPOJIbHOI padoThI
1 AnrebpanyecKkue BbIpaKeHHs 10 1
YpaBHEHUS C OJTHUM
2 P 9 1
HEU3BECTHBIM
3 OnHOWIEHBI 1 MHOTOYJICHBI 19 1
PasnoskeHrne MHOTOUYJIEHOB Ha
4 14 1
MHO>KUTEH
5 Anrebpanyeckue apodu 16 1
Jluneitnas pynkuus u e€
6 10 1
rpaduk
-, CucreMsbl IByX ypaBHEHUH C 12 1
JBYMsI HEU3BECTHBIMU
8 OneMeHThl KOMOMHATOPUKU 4
9 [ToBTOpeHwHe 8 HToroBast KOHTpoNbHAs paboTa
8 kiace
Ne
Ne Koa-Bo .
Tema KOHTPOJbHOH
IJ1aBbl 4yacoB
padoThI
1 HepagenctBa 19 1
2 [TpuOnm>keHHbIE BBIYUCIICHUS 7 -
3 KBanpatHbie KOpHH 16 2
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Ne

No Koia-Bo .
Tema KOHTPOJILHOH
IJ1aBbl 4yacoB
padoThI
4 KBanparHble ypaBHEHUS 26 3
5 KBanpatuunas QpyHKIus 17 4
6 KBanpaTtHbie HepaBeHCTBA 11 5
Hrorosas
7 [ToBTOpeHue 6 KOHTPOJIbHAS
paborta
9 knacc
Ne Kou-Bo Ne .
Tema KOHTPOJbHOM
rJ1aBbI 4yacoB
padoThbI
1 [ToBTOpEeHnE 13 1
5 Cremenb ¢ palMOHAIBHBIM 15
MoKazaresiem
3 Crenennast GyHKIHUS 20 2
4 [Iporpeccun 18 3
5 Cnyyvaiinbple COOBITUS 10 4
6 CrnyuyaiiHble BEJTMYHHBI 12 5
6
7 MHoecTBa JOTHUKH 11
Hrorosas
8 IToBTOpEeHME 37 KOHTPOJIbHAS
pabota
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