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IlosicHuTeNLHAA 3alIMCKA

Jannast pabodasi mporpaMMa COCTaBlIeHa B COOTBETCTBHH C TPEOOBaHUSIMMU:
- ®epepanbHOro 3akoHa «O0 oOpazoBanuu B Poccuiickoit @enepaunn» ot 29.12.2012 r. Ne273-D3;
- ®enepaabHOTO TOCYAAPCTBEHHOTO 00Pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHus, yTBepKaeHHOTO TprkazoM MOuH PO Nel1897 ot 17.12.2010
I. (C U3BMEHEHUSIMHU);
- [IpumepHOI OCHOBHOM 00pa30BaTeIbHON MIPOTrPaAaMMOM OCHOBHOTO 00111ero 00pa30BaHMS;
- OCHOBHOI1 00pa30BaTeILHOM MPOrPaMMOi OCHOBHOTO 00111er0 00pazoBanuss MBBCOY BCOI Ne6;
- [lonoxenust o CTpyKType, MOpsIKe pa3pabOoTKU U YTBEPKACHUS pabOUYX MPOrpaMM Mo y4eOHbIM IpeaMeTam (KypcaM) Ie1aroroB, peain3yonux GpeaepanbHbIi
TrOCYIapCTBEHHBIN CTAaHAAPT OCHOBHOTO OOIIETO U CPEAHETO OOIIEro 00pa3oBaHUsI».

Pabouas mporpamma mo anredpe 8 - 9 kiacc pazpaboTraHa B COOTBETCTBUHU C IPOTPAMMOM Kypca ajnreOpbl OCHOBHOM HIKOJIBI (0a30BbIi YPOBEHB) €
y4eToM TpeOoBaHUH (heiepasbHOro KOMIOHEHTA TOCYIapCTBEHHOTO CTaHJapTa OCHOBHOTO 0011ero oopasoBanus. [Ipu coctaBnennu paboueit
IPOrpaMMBbI UCTIOJIb30BAHBI:

1.Anre6pa COopHuK pabounx mporpamm 7-9 kiaccsl YuebHoe nocodue ass 001eodpazoBareIbHbIX KO ( cocraButens T. A. BypmucrpoBa 4 u3nanue
) Mocksa «IIpocsemenue» 2018r.

2.Anrebpa 8- 9 knacc (yaeOHuK ais oO1ieo0pa3oBatenbHbIX opranusainuii) Asropsl: C.M. Hukonsckuii, M, K. Iloranos, H.H. Pemernukos, A. B. [lleBaun M.
« IIpoceemenue» 2017r.

3.COOpHUK HOpPMAaTHBHBIX JIOKyMEeHTOB Maremaruka denepasbHblii KOMIIOHEHT rOCyIapCTBEHHOro craniapra dexepaibHblii 0a3ucHBI y4eOHBIH IMJIaH U
IpUMepHbIe yueOHbIe TporpaMMel 1o maremaruke. Mocksa J[poda 2009r.

4.M K Iloranos, A.B llleBkun Mertoauueckue peKkoMeHJanuu no airedpe 7, 8 u 9kiaccos.
5.M.K. IloramnoB A. B. llleBkun [Iunaktuueckue marepuaisl s 7, 8 1 9 kiaccos.
6.11.B Yynkos Temarudeckue TecTsl A1 7-9 K1accos.

ABTOpaMH y4eOHHMKOB pa3paboTaHa KOHIIEHIHS MHOTOYPOBHEBBIX yU€OHWKOB MareMaTuku Y4ueOHukH cepur MI'Y — MIKoiie COCTaBISIOT TPU HE3aBUCHUMBIX
nukna-ans 5-6, 7-9,10-11 knaccoB. YueOHuku 7-9 mpenHa3HAYeHBI Kak AJs 00IIeo0pa3oBaTeNbHBIX KIACCOB, TaK M ISl KIACCOB C YIIYOJIEHHBIM H3ydyeHUEM
MaTeMaTHKH, UMEIOT BBICOKMM HAyYHBINH M METOAMYECKUU MoTeHIan. B yueorukax «MI'Y -mkone» yaemsieTcsi J0CTaTOuHOe BHUMAHHE BOMPOCY «IIOUEMY,
UMEIOIIEMY OOJIBIION pa3BUBAIOIIHKA A(D(HEKT IS JOCTHKEHUS IMYHOCTHBIX PE3YyNIbTaTOB OCBOCHUS MaTepuaa.

['maBHBIA METOAMYECKUN MPUHIMII, TOJOKEHHBIA B OCHOBY M3JIOKEHHUSI TEOPETUUYECKOTO0 Marepualia, 3aKI04aeTcs B TOM, YTO YUYEHUK 3a OJUH pa3 JOJKEH
MpeoioNieBaTh He Oolee oqHOM TpynHOCTH. [loaToMy Kakaoe HOBOe MOHATHE (HOPMHUPYETCS, KaXkKI0€ HOBOE YMEHHE OTpadaThIBaeTCsl CHaYala B YUCTOM BHUJIE,
3aTeM TPYIHOCTH COBMEIIAIOTCS, YTO IO3BOJISACT YYAIIMMCS KOHTPOJUPOBATH TPOIECC M PE3yabTaT y4eOHOW AesATeNbHOCTH. VcTopuueckuwe CBeIAeHUS,



3aBEpIIAIOT KAKIYIO IMIaBy yueOHHKA, YTO CIOCOOCTBYET (POPMHUPOBAHHIO MPEACTABICHUS O MATEMAaTHYECKON HayKe Kak
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cq)epe YeJI0BEUECKOM JCATCIIBHOCTH, O e€ 3HAYMMOCTH JJIsI Pa3sBUTHUA TUBHUIIN3alHUH. CI10:XHOCTh Sa,Z[aHI/Iﬁ B KaXXIOM IIYHKTC HapacTacT J'IPIHGfIHO, YUUTECIIb
OmpeacidacT caM Ha KaKou CTYIICHBKC CJIOKHOCTU OH MOKET OCTAHOBUTBLCA.

Y4eOHUK TaHHOTO aBTOpa cOOTBETCTBYET DeepaibHOMY MEPEUHI0 YYeOHUKOB, PEKOMEHI0BAaHHBIX K MCIOJIb30BAaHUIO B 00pa30BaTeIbHOM MpoIecce. YPOBEHb
YCBOCHHSI YI€OHOTO MIPeIMETa SBISIETCS 0Aa30BBIM.

HN3yuenue anreOpsl B 8 -9 kiiacce Ha 6a30BOM YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHKs HAIPABICHO HA JIOCTIIKCHUE CIICIYIOIINX eJIe:
- (opMHpOBaHKE MPEICTABICHUH Y YUaIUXCsl O 3HAYCHUH MAaTeMaTUYCCKOW HAYKH JJIsl PEIICHHS 3a/1a4, BO3HUKAIOIIUX B TEOPHHU H IIPAKTUKE;
- q)OpMPIpOBaHI/Ie IMOHUMAaHHA IHUPOTHI U OTPAHUYCHHOCTU MPUMEHCHUA MATCMATHYCCKUX MCTOA0B K aHAJIM3Y U UCCICAOBAHUTIO ITPOLUCCCOB U
SIBJICHU B IPUPOJIE U OOIIECTBE;
- OBJIa/ICHHE MAaTeMaTUYCCKIUMHU 3HAHUSAMH M YMEHHSIMH, HEOOXOMMBIMH B TIOBCEHEBHOMW JKH3HHU, & TAKIKE JUIS
U3YUYCHHUS LIKOJIbHBIX €CTECTBCHHOHAYYHBIX AUCIUILIHH Ha 0A30BOM YPOBHE;

- Pa3sBUTHUC JIOTHYCCKOI'O MBIIIJICHUA U aJIFOpI/ITMH‘{GCKOﬁ KYJIbTYPBI;
- - BOCIIMTAHUEC CPCACTBAMH MATCMATUKHU KYJIBTYPbI JIMYHOCTH.
3anauu n3yueHus ajareopsi 8-9

ba3oBbIil ypoBEeHb MOATOTOBKH 10 anredpe ydamuxcs § Kiacca onpeaensercs CleyoluMu TpeOOBaHUSIMMU:
- YMETb BBIIOJHATH AEUCTBUS ¢ aJireOpanuyecKUMH Ipo0siMH, MpeoOpa30oBaHNe PALlMOHAIBHBIX BRIPAXKEHHUH ¢ TpUMEHEHHEM (hopMyI
COKpAIIIEHHOTO YMHOKEHUS B 3aJJaHUSIX 0a30BOTO YPOBHS;
- yMeTh HAaXOJUTh 3HAUCHUE KBAJAPATHOTO KOPHS, BHIMOIHATE MpeoOpa3oBaHe BHIPAKEHUI ¢ MOMOIIBIO CBOMCTB KBaJpaTHBIX KOPHEH:
- YMETh pellaTh JUHEHHbIEe, KBaAPAaTHBIE U MPOCTEHIINE PAllUOHATIbHBIE YPABHEHHS;
- yYMETh peliaTh JTMHEHHbIC U KBaJpaTHbIe HEPABEHCTBA C OAHON MEPEMEHHOI 0a30BOT0 YPOBHS;
- OTIpEAEIATh KOOPAUHATHI TOUKH MJIOCKOCTH, CTPOUTH TOUKH C 3a/IaHHBIMH KOOpPAMHATaMH, U300pakaTb MHOKECTBO PEIICHUH JTMHEHHOTO
HEpaBEHCTBA;
- HAXOJUTh 3HAUEHUS PYHKINHU, 3aJaHHOU (HOopMyIoi, TabnuIei., TpaduKoM, 10 ee apryMeHTY; HaXOUTh 3HAUEHUS apryMEHTa 110
3HAYEHUI0 PYHKIMH, 3aJJaHHOM rpa)ukoM MU TaOIULIeH;
- OTIpEIETISATH CBOMCTBA (DYHKIMH 10 ee rpaduKy, MpUMEHSTh TpadudecKre IpeCTaBlIeHUs IPU PEIICHUN YpaBHEHU;
OMHCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIIUMA, CTPOUTH UX IPAPUKH;
Y4eOHblif penMer anredpa BXOIUT B MPEeIMETHYI0 00nacTh "MareMaTrnka u nHGOpMaTuka" U sBISETCS 00s3aTelbHBIM /Il U3yUeHUs] Ha YPOBHE OCHOBHOTO
oOmero o6pa3oBaHws.
PaGouast mporpamma paspaboraHa Ha OCHOBe ydueOHO-meTomudeckoro komruiekca C. M Huxonbckoro, M.K. Tloranosa, H.H. PemernukoBa, A. B. IlleBkuna
Anrebpa 8 kitacc u Anredpa 9xmnacc ,MI'Y - mikosre Mocksa «IIpocsemenne»(2017)



Pabouas mporpamma 8-9 kiaccel(0uHO — 3a04Has popma oOydeHHs) paccuyuTaHa Ha 2 yaca B Henmento, 684ac.B roa. [Iporpamma 9 kiacc paspaborana u s
oOydaromuxcst 3a04Hoi popmbl 00ydeHus 14ac B Henento, 34 yaca B rox. IIporpamMmel cocTaBieHbl Ha 6a30BbIi YPOBEHb YCBOCHHS yUeOHOTO Marepuara.
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IInanupyemble pe3yJbTaThbl 0CBOeHHUs aJredpbl 8-9 kiaccax
MeTtanpeameTHble:
VY BBIyCKHUKA OynyT c(hOpMUPOBAHBI:
PeryasituBubie YVY]|

1. VYMmeHue caMOCTOSITEIbHO ONpENENsATh LEIH OOydeHHs, CTaBUTh U (POpMYyIMpOBaTh HOBBbIE 3a/aud B ydyeOe M IIO3HABATEIbHON JESATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOCH MO3HABATENLHON AeATEIbHOCTH. OOyJarOmuiicsi CMOXKET:

® aHAJIM3UPOBATH CYLIECTBYIOIINE U IUIAHUPOBATh Oy/ylire o0pa3oBaTeabHbIE PE3YIIbTAThI;

UACHTU(UIIPOBATH COOCTBEHHBIE MTPOOJIEMBI M OTIPENENATh TIIaBHYIO MPOOIeMYy;

BBIJIBUTATh BEPCUH PEIICHHS MTPOOIeMbI, (HOPMYINPOBATh THIIOTE3bI, IPEIBOCXUIATh KOHEUHBINA PE3YJIbTarT;

CTaBUTh LIJIb AEATEIILHOCTH Ha OCHOBE OIPEEICHHOM MPOOIeMbl U CYLIECTBYIOIINX BO3MOKHOCTEH;

(bopmynupoBarh ydeOHbIE 331a41 KaK I1aru JOCTHKEHUS TOCTaBICHHOMN LETIH JesTeIbHOCTH;

00OCHOBBIBATH LI€JIEBbIE OPUEHTUPHI U IPHOPUTETHI CChIIKAMU Ha LIEHHOCTH, YKa3bIBasi © 000CHOBBIBAs JIOTHYECKYIO IIOCIIEI0BATEILHOCTD I11aroB.

2. YMeHHE caMOCTOSATENbHO IUIAHUPOBATh MYTH JAOCTHXKEHUS 1ieNieil, B TOM 4Hclie ajlbTepHaTUBHBIC, OCO3HAHHO BbIOMpaTh Haunbosee 3pPeKTHUBHbIE
CHocoObI penIeHus! y4eOHbIX U TIO3HaBaTeNbHbIX 3a/1a4. OOyUarouics CMOXKET:

e OMpeAensaTh HeOOXOAUMBIE IeHCTBUE(s]) B COOTBETCTBUU C YUeOHOM M MMO3HABATEIbHOM 3a/1auel U COCTaBIATh aITOPUTM MX BBINOIHEHHUS;

e 000CHOBBIBaTh M OCYILLECTBIATH BbIOOp Hanbosiee 3PPEKTUBHBIX CIOCOOOB pelIeHUs] yUeOHBIX U TO3HABATEIbHBIX 3a71ay;

® OIpeaesATh/HaXOAUTh, B TOM YHCIIE U3 MPEATI0KEHHBIX BApPUAHTOB, YCIOBUS JUIsl BHITIOJIHEHUS YUeOHOM U TO3HABATEeIbHON 33/1a4H;

® BBICTPaMBaTh )KU3HEHHBIE MJIAaHBI HA KPAaTKOCPOUHOE OyayIiee (3asBisATh LieJIeBble OPUEHTUPBI, CTABUTH a/IEKBATHBIE UM 33/1a4 U IpeAJIararh 1eHCTBUS,
yKa3bIBasi 1 000CHOBBIBAs JIOTHYECKYIO TIOCIIEI0BATENbHOCTD 111aroB);

e BbHIOMpATh U3 MPEAJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIIbHO UCKAaTh CPEACTBA/PECYPCHI ISl PEICHUS 3a/1aun/ TOCTHKEHUS 1IeII;

® COCTaBJIATH IUIaH pPEIIeHUs: TPOoOIeMbl (BBIIIOIHEHUS TPOEKTA, IPOBEACHUS UCCIIEIOBAHMS);

e OMpeAeNsaTh NOTEHI[HAIbHbIE 3aTPYIHEHUS [IPU pEIlIeHNH y4eOHOM U M03HaBaTeNIbHOM 331a4K U HaXOJUTh CPEACTBA I UX YCTPaHEHUS;

® OMUCHIBATh CBOH OMBIT, 0OPMIISISL €T0 I Mepeladu APYTUM JIFOASM B BHJI€ TEXHOJIIOTUU PEllIeHUs MPaKTUYECKUX 3aa4 OMPEIEIEHHOTO Kilacca;

® TUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHANBUIYaIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHIO.

3. YMeHne COOTHOCHUTH CBOM JEHCTBHS C IJIAHUPYEMBIMHM PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb CBOEH AESITEIBHOCTH B IPOLIECCE JOCTHKEHUS
pe3ynbrara, ONpeneNiaTh CIOCOObl JIEHCTBUH B paMKax NPEUIOKEHHBIX YCIOBMM M TpeOOBaHHM, KOPPEKTUPOBaTb CBOM JEWCTBUS B COOTBETCTBUH C
u3MeHstoIeics cutyarueid. OOyJaronuiics CMOXKeT:

® OIpEeaesATh COBMECTHO C IIEIaroroM M CBEPCTHUKAMU KPUTEPHH IIAHUPYEMBIX PE3yIbTaTOB M KPUTEPHH OLICHKH CBOEH y4eOHOU NesITeIbHOCTH;

® CHCTEMaTU3UPOBaTh (B TOM YKCIIE BEIOMPATh MIPHOPUTETHBIE) KPUTEPHH TUIAHUPYEMBIX PE3yJIbTAaTOB M OLIEHKU CBOEH JEATEIIbHOCTH;

e OTOMpaTh MHCTPYMEHTHI JJIsl OLICHUBAHUS CBOEH ESTEIbHOCTH, OCYLIECTBISATH CAMOKOHTPOJIb CBOEH €ATEIbHOCTH B paMKaXx MPeII0KEHHBIX YCIOBUM
1 TpeOOBaHMIA;



® OLCHUBATH CBOIO ACATCIBHOCTL, ApI'YMCHTHUPYA IIPUYUHBI JOCTUKCHUSA WM OTCYTCTBUA INIAHUPYEMOI'O pE3YJIbTaTa,

® HaXOAWTh JOCTAaTOYHBIC CPE/ICTBA /IS BBITOJHEHHS YI€OHBIX ICHCTBUA B M3MEHSIOLICHCSl CUTYaIlMX U/WIIK TTPU OTCYTCTBUU IUTAHUPYEMOTO PE3YIbTaTa;

e paboTas MO CBOEMY IUJIaHY, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO JIESATEIbHOCTh HAa OCHOBE aHaliM3a HM3MEHEHUH CHUTyalluu Ui TOJyYeHHS
3aIUIAaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ybTara;

® YCTaHABIMBATh CBA3b MEXAY IOJIYYCHHBIMHU XapaKTEpPUCTHKAMU IPOAYKTa M XapaKTEPUCTUKAMM IIpoliecca JEsTeIbHOCTH U IO 3aBEepIICHUU
JesTeIbHOCTH IIpeylaraTh U3MEHEHNE XapaKTePUCTUK MTpoLecca i OTY4YEeHUs YIyUIIEHHbIX XapaKTepPUCTUK MIPOAYKTa,

® CBEpSATb CBOM JCHCTBHUSA C LIEIbIO U, IPU HEOOXOJUMOCTH, UCIIPABIIATH OUIMOKH CaMOCTOSITENIBHO.

4. YMeHue OLICHUBaTh [IPABUIBHOCTH BBIIOIHEHUS Y4eOHOH 3a/1a4n, COOCTBEHHBIE BOZMOXKHOCTH €€ peieHns. OOyqaronuiicsi CMOKET:

® OIpeaesATh KPUTEPUH NPABUIBHOCTHU (KOPPEKTHOCTH) BHIIOJIHEHUS y4eOHOU 3a1a4u;

® aHAJIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS IS BBINOJIHEHHs yueOHO 3a/1auy;

e CBOOOJIHO IOJIb30BAThCSl BHIPAOOTAHHBIMM KPUTEPUSMHU OLICHKM U CAMOOLIEHKM, MCXOHs U3 LEJM U MUMEIOIIUXCS CPEICTB, pasiuyasl pe3yiabrar U
CITIOCOOBI IEHCTBHIA;

® OLICHUBATH MPOAYKT CBOCH NEATEIFHOCTH 110 33JaHHBIM U/HIIM CAMOCTOSITEIIFHO ONIPEICIIEHHBIM KPUTEPUSM B COOTBETCTBHH C LIEIBIO IESTEIHHOCTH;

e 000CHOBBIBaTh JOCTH)KHMOCTD LI€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKU CBOMX BHYTPEHHUX PECYPCOB M JOCTYITHBIX BHELIHUX PECYPCOB;

e (UKCUPOBATh U AHAJTU3UPOBATH IUHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIIBTATOB.

5. Bnanenue ocHOBaMH CaMOKOHTPOJISi, CAMOOLIEHKHU, MPUHATUS PELICHUH U OCYLIECTBICHHMS OCO3HAHHOIO BbIOOpa B yueOHOW M IMO3HABaTEIbHOI.
OOy4Jaronuics CMOXET:

e HaOIIONAaTh M AHAJIM3UPOBATh COOCTBEHHYIO YYE€OHYIO M IIO3HABATEIbHYIO JEATENbHOCTh U JIEATENBHOCTh JIPYTUX OOydarommxcsi B Ipoliecce
B3alMOITPOBEPKU;

® COOTHOCHTH peajbHbIC U INIAHUPYEMbIE Pe3yabTaThl MHIUBUIYaIbHON 00pa30BaTeIbHOM e TENbHOCTH U JIeNIaTh BBIBO/IBI,

® [PUHHUMATH pelIeHHE B yUeOHOM CUTyalluy U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEJIHO OIPENEsTh IPUUUHBI CBOETO yCIieXa WM HeyclleXa U HaXOJUTh CIIOCOObI BBIX0/1a U3 CUTYAI[MU HEYyCIIeXa;

® DPETPOCHEKTHUBHO OIpPEAENATh, KAKHE JEUCTBUSA 110 PEIICHUIO YUeOHOMU 3a/1a4M WM MapaMeTpbl TUX JAEUCTBUN NMPUBEIH K MOJTYYEHHUIO UMEIOLIET0Cs
IIPOYKTa yueOHOH e TeTbHOCTH;

® JIEMOHCTPHUPOBATH MPHEMBI PETYIALUN MCUXOPUIUOTOTHUECKUX/ IMOIMOHANBHBIX COCTOSHUM Ui HOCTHXKEHHS dpeKTa YCIOKOeHus (yCTpaHEeHus
SMOLIMOHAIBHON  HamNpsbKeHHOCTH), d¢¢ekTa BOCCTAaHOBIEHUS (OciablieHuss MposABIeHUM  yromieHus), d3ddexta axkTUBU3aUUK  (MTOBBILICHUS
NCUXO(U3UOOTHUECKON PEaKTUBHOCTH).

ITo3naBarenbHbie YVY]]

6. YMeHue omnpenessaTh MOHATHUS, co3[aBaTh 0OOOLIEHUS, YCTaHABIMBATh aHAJIOTHH, KJIACCU(UIUPOBATh, CAMOCTOSTENILHO BbIOWpaTh OCHOBAaHUS U
KPUTEPUH UL KJIAacCU(HKALMK, YCTaHABIMBATH MPUYMHHO-CIEICTBEHHBIE CBS3HM, CTPOUTH JIOTHUECKOE pPacCyXJEHUE, YMO3aKJIoueHHe (MHIYKTUBHOE,
JEMYKTUBHOE, 110 AaHAJIOTUH) U JIeJIaTh BBIBOIbI. OOyUJarOIMUIAC CMOXKET:

e 10a0MpaTh CIOBA, COMOAYNHEHHBIE KJIIOUEBOMY CJIOBY, ONPEAEISIONINE €ro MPU3HAKU U CBOWCTBA;

® BBHICTPaMBaTh JJOTUYECKYIO IIETIOUKY, COCTOALIYIO M3 KIFOUEBOTO CJI0BA U COTMIOYMHEHHBIX MY CJIOB;

® BBIJCIATH OOLIUI MPU3HAK IBYX MM HECKOJIBKUX MPEJAMETOB WU SBICHUIN U OOBIACHATH UX CXOJCTBO;



e 00BEAMHATH MPEIMETHI U SBJICHUS B TPYIIIBI IO ONPEICIICHHBIM MPU3HAKaM, CPaBHUBATh, KIACCU(PHUIIMPOBATh U 00001IaTh (PaKThl 1

® SBJICHUS,

® BBUICTATH SIBJICHUE U3 OOLIET0 psifa IPYruxX SBJICHMUIA;

e ompeaensiTh OOCTOATENbCTBA, KOTOpbIE MPEALICCTBOBAIM BO3HUKHOBEHHUIO CBSI3M MEXAY SBICHHUSIMH, U3 OSTHX OOCTOATEILCTB BBIICIATH
OTIpEICTISIONINE, CIOCOOHBIE OBITH MPUUMHON JAHHOTO SIBJICHUS, BBISBIISITh IPUYUHBI U CIIEJICTBUS SBICHMUIA;

® CTPOUTH PACCYXACHHUE OT OOIIUX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM U OT YACTHBIX SBJICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCyXJCHHE HA OCHOBE CPAaBHEHHUS MIPEIMETOB U SIBJICHUM, BBIIETISS IPU 3TOM OOIIHE MTPU3HAKY;

® y3Jararh NOJYYEHHYIO HH(OPMAIMIO, UHTEPIIPETUPYS €€ B KOHTEKCTE pelIaeMoil 3a1a4u;

® CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(OPMAIUIO, HY>KJAIOIIYIOCS B IPOBEPKE, MPeAaraTh U MpUMEHSITh CIOCO0 MPOBEPKHU 10CTOBEPHOCTU HH(POPMALIHH;

e BepOaIM30BaTh YMOLIMOHAIBHOE BIEUATICHUE, OKa3aHHOE HAa HEr0 HCTOUHUKOM;

e OOBSCHATH SIBICHUS, MPOIIECCHI, CBS3U M OTHOIICHMS, BBISBISEMBIC B XOJAE IMO3HABATEIBbHOM M HCCIIENOBATENBCKON NEATENbHOCTU (MPUBOIUTH
00bsICHEHHE C U3MEHEHHEM (DOpPMBI MpeicTaBleHuUs; OOBICHITD, JETAIU3UPYS WIH 0000111ast; 0OBSCHATH C 331aHHOM TOUKU 3pEHUs);

® BBLIABISITH U Ha3bIBaTh IPUUUHBI COOBITHUS, SIBIICHUS, B TOM YHCIJIE BO3MOXHbIE /Han0oJiee BepOsSTHBIC MPUYUHBI, BO3MOXHBIE MMOCIECTBUS 3aJaHHON
IIPUYMHBI, CAMOCTOSITENIBHO OCYILECTBIISAS IPUUUHHO-CIIEICTBEHHBIN aHAIN3;

e JenaTh BBIBOJ HA OCHOBE KPUTHUECKOIO aHAJIM3a Pa3HbIX TOYEK 3PEHMsI, HOATBEPXKAATh BbIBOA COOCTBEHHOMN apryMeHTalled WM CaMOCTOATEIbHO
MOJTy4YE€HHBIMU JaHHBIMHU.

7. YMeHue coznaBarh, MPUMEHSATh U MPeoOpa3oBBIBaTh 3HAKU U CHMBOJBI, MOJEIM M CXEMbI JJI1 peUIeHHs] y4eOHBIX W IO3HABaTeNbHBIX 3a/ad.
OOy4Jaronuics CMOXET:

e 0003HauaTh CUMBOJIOM M 3HAKOM MPEAMET W/UJIH SIBIICHUE;

® OMNpEAeNATh JJIOTMUECKHUE CBA3H MEXIY IpeIMeTaMH W/UIN SBJIEHUSIMHU, 0003HauaTh JaHHbIE JIOTHYECKUE CBSI3U C TIOMOILBIO 3HAKOB B CXEME;

e co3/1aBaTh a0CTPaKTHBIN WM peasbHbIN 00pa3 npeaMera u/uiu sBIeHUS;

® CTPOUTH MOJIEB/CXEMY Ha OCHOBE YCIOBUH 3a7a4M W/WIN crioco0a ee perIeHus;

e co3JaBaTh BepOaJbHbIC, BELIECTBEHHbIE U MH()OPMAIIMOHHBIE MOJENU C BBIJCJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTHUK OObEKTa JJIsl ONpeAeTIeHUs
criocoba pelieHns 3a/1aui B COOTBETCTBUH C CUTYaIUEl;

e 1peoOpa3oBbIBaTh MOJIENH C LEJbIO BBIABIECHUS OOIIMX 3aKOHOB, ONPENEIAIONINX JAaHHYIO IPEIMETHYIO 001acTh;

® TMIEPEBOUTH CIOKHYIO MO COCTaBYy (MHOTOACHEKTHYIO) MH(OPMAIMIO U3 TpapuIecKoro Wik (HOpMaIU30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHHS B
TEKCTOBOE, M1 HA00OPOT;

® CTPOUTH CXEMY, aJITOPUTM JIEHCTBHSI, UCIIPABIATH WM BOCCTAHABIMBATH HEM3BECTHBIN paHee alrOpUTM Ha OCHOBE MMEIOLIErocs 3HaHUsA 00 00beKTe,
K KOTOPOMY IPUMEHSIETCS aJITOPUTM;

® CTPOUTH JI0Ka3aTeNbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

e aHAIM3UPOBATh/pedIeKCUPOBATh OMBIT Pa3paboTKU U peanu3aluu y4eOHOro MPOeKTa, UCCIIEAOBaHUs (TEOPETUYECKOT0, SMIMPUUECKOr0) Ha OCHOBE
MPEUIOKEHHOM MPOOIEeMHOM CUTyalnuu, MOCTaBIEHHON 1eNTN U/ 3a/JaHHBIX KPUTEPHEB OLICHKH MIPOIyKTa/pe3ynbTara.

8. CwmpicioBoe yrenue. O0y4Jarouiics CMOXeT:

® HAXOAUTh B TEKCTE TpeOyemyto HH(POPMAIIHIO (B COOTBETCTBHUH C IENISIMU CBOCH JESITEILHOCTH);



® OpUEHTUPOBATHCA B COAEP)KAHUU TEKCTA, IOHUMATD LIEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBATh TEKCT;
® YCTaHABIMBATh B3aUMOCBS3b ONHCAHHBIX B TEKCTE COOBITUH, SIBICHUH, IPOLIECCOB;
® PE3IOMUPOBATH INIABHYIO UJICIO TEKCTA;

e TIpeoOpa3oOBBIBATh TEKCT, «IIEPEBOIS» €ro0 B IPYTYH MOIAIBHOCTh, HHTEPIPETUPOBATh TEKCT (XYIO0KECTBEHHBIN M HEXYIOKECTBCHHBIH — Y4eOHBIH,
Hay4YHO-TIONYJISIPHBIN, HHPOPMAITMOHHBIN, TEKCT non-fiction);

® KPHUTHUYECKH OIICHUBATh COICPIKaHUE U (OPMY TEKCTa.

9. ®opmHpOBaHUE M PA3BUTHE YKOJIOTUYCCKOTO MBIILICHUS, YMEHUE TIPUMEHSTh €r0 B TI03HABATEIbHON, KOMMYHHKATUBHOW, COIMAIBHON MPAKTHKE H
npodeccruoHanbHON opueHTanuu. OOyJatOMUHAC CMOXKET:

® OIIpENeNsATh CBOE OTHOIICHUE K MPUPOTHOM Cpere;

® AHATM3UPOBATH BIMSHUE HKOJIOTHYECKUX (PAKTOPOB HA CPEAy OOMTAHUS )KUBBIX OPTaHU3MOB;

® TIPOBOJIUTH NPUYUHHBIA U BEPOSITHOCTHBIM aHATN3 YKOJIOTHUSCKUX CUTYAIIHii;

® TIPOTHO3MPOBATH M3MEHEHHSI CUTYAllUU TIPU CMEHE JICHCTBHSI OMHOTO (haKTopa Ha JecTBUE Ipyroro (hakTopa;

® pacHpOCTPAHATh SKOJIOTMYCCKUE 3HAHUS M YYACTBOBATh B IPAKTUYECKHX JIEJIaX IO 3aIUTE OKPYXKAIOIICH CPEJIbI,

® BBIPAKATh CBOC OTHOIIIECHHUE K MIPUPOJIC YePE3 PUCYHKU, COUMHECHHUSI, MOJICIH, TIPOCKTHBIC Pa0OTHI.

10. Pa3BuTHE MOTHBALIMY K OBJIAJICHHUIO KYJABTYPOH aKTHBHOTO MCIIOIB30BAHUS CIOBAPEH U IPYTUX MOUCKOBBIX cUcTeM. OOyJaroniicss CMOXKET:

e OompeneniaTh He0OXOIUMBIE KIIFOUEBbIE TOUCKOBHIE CJI0BA M 3alIPOCHI;
® OCYIIECTBJISTH B3aUMOJICHCTBUE C AIIEKTPOHHBIMHU IMOMCKOBBIMU CUCTEMaMH, CIIOBAPSIMH;
e (opmMHEpOBaTE MHOKECTBEHHYIO BHIOOPKY M3 TIOMCKOBBIX HCTOYHUKOB JUISI OOBEKTUBU3AINH PE3YIIETATOB MTOKMCKA,
® COOTHOCHTH TIOTy4€HHBIE PE3yJIBTaThl MOMCKA CO CBOCH JEATEIBHOCTHIO.
KommyHnukarususie Y Y]

11.  YMmeHHe OpraHM30BBIBATH YU€OHOE COTPYIHHUYECTBO M COBMECTHYIO JICATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMH, padoTaTh MHIANBUAYAIHHO U B
TpyIIe: HAXOAWTh OOIee pelIeHne U pa3periath KOHGIUKTHI Ha OCHOBE COIVIACOBAaHUS MO3UIMK U y4eTa MHTEPECOB; (OPMYIHpPOBaTh, ApryMEHTUPOBATH U
oTcTanBarh cBo€ MHeHHE. OOyUYaOIMUIAC CMOXKET:

— OMNpeneNnsTh BO3MOKHBIE POJIM B COBMECTHOM JI€ATENbHOCTH;

— WUTparhb ONpPEEIEHHYIO POJIb B COBMECTHOM JIEATEIILHOCTH;

— TMPUHUMATH MO3UIINI0 COOEeCEeTHNKA, TOHUMAs IO3UIIUIO IPYTOT0, pa3Inyarh B €r0 peun: MHEHHE (TOUYKY 3pEHHsI ), TOKa3aTeIbCTBO (ApTYMEHTHI ), PaKThI;
THIIOTE3bI, aKCHOMBI, TCOPHH,

— ONpEeNeNsTh CBOU JCUCTBUS U JACUCTBUS MapTHEPA, KOTOPHIE CIOCOOCTBOBAIM WJIH MPEMSATCTBOBAIN MPOTYKTHBHOM KOMMYHHUKAIUH;

— CTPOUTH MMO3UTHUBHBIC OTHOIICHHS B TIpOIlecce yIeOHOM 1 TIO3HABATEIBHOM eI TETFHOCTH;

— KOPPEKTHO M apTyMEHTHUPOBAHHO OTCTAaMBaTh CBOIO TOYKY 3pEHUS, B IMCKYCCUU YMETh BBIIBUTaTh KOHTPApTyMEHTHI, iepedpasupoBaTh CBOIO MBICIb
(BrmajieHue MEXaHU3MOM SKBUBAJICHTHBIX 3aMeH);

— KPUTUYECKU OTHOCHUTHCS K COOCTBEHHOMY MHEHHUIO, C IOCTOMHCTBOM MTPU3HABATh OMIMOOYHOCTH CBOETO MHEHUS (€CITU OHO TaKOBO) U KOPPEKTHPOBATH
ero;

— TMpeanararh albTepPHATUBHOE pPelleHre B KOH(DIMKTHOW CUTYaITNH;

— BBIIENATH OONIYIO TOYKY 3PEHHSI B TUCKYCCHU;



JIOTOBAapUBAaThCA O MpaBUIaX U BOMpocax i 00CYX IEHHs B COOTBETCTBUU C MOCTABICHHON Mepe]] TPyIIoN 3a1a4eii;
OpPraHHU30BBIBATh YI€OHOE B3aUMOJICHCTBHE B IPpyIIE (ONPEeNATh 00IIe e, pacpeeiaTh POIH, JOTOBAPUBATHCS APYT C IPYTOM H T. 1.);
YCTpaHATh B paMKax JHaliora pa3pbiBbl B KOMMYHUKAILIUU, OOYCJIOBICHHbIE HETIOHUMaHHEM/HETIPUATUEM CO CTOPOHBI cOOeCEeTHUKA 3a]]a4u

—  (bopmbl UM copepxkaHus TUaora.

12. YMmeHHME OCO3HAHHO MCIIOJIB30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJau€ii KOMMYHMKALIMM JUIS BBIPAKEHHUSI CBOMX UYBCTB, MBICIEH U
norpeOHOCTeN Ul IUIAHUPOBAHUS M PEryISLUM CBOEH JEATENbHOCTH; BIAJEHUE YCTHOM M MUCBbMEHHOM pPEubl0, MOHOJOIMUYECKOH KOHTEKCTHOH pedblo.
OOyJaromuics: CMOXET:

e OINpeAesaTh 3aJa4y KOMMYHHKAIMU U B COOTBETCTBUU C HEM OTOMpaTh peyeBble CPECTBA;
0TOMpATh U UCII0JIb30BaTh PEUEBHIE CPEICTBA B MIPOLIECCE KOMMYHMKAIIMU C JPYTUMU JIFOABMU (IMAJIOT B I1ape, B MaJIOW IpyMIe U T. 11.);

MPECTABIATh B YCTHOW WIJIM TUCbMEHHON (pOpMe pa3BEepHYTHIH IJIaH COOCTBEHHOH 1S TEbHOCTH;

co0JII01aTh HOPMBI ITYOIMYHOM peyu, perilaMeHT B MOHOJIOT€ U INCKYCCUU B COOTBETCTBUU C KOMMYHHUKATHUBHOM 3a/1a4ei;

BBICKa3bIBaTh U 00OOCHOBBIBaTh MHEHHUE (CYX/IE€HHUE) U 3alpalliiBaTh MHEHHE MTApTHEPA B paMKax JIMaJIora;

IPUHUMATH PELICHUE B XOJI€ IMAJI0ra U COINIACOBBIBATh €T0 C COOECEAHUKOM;

CO3/1aBaTh MMCbMEHHbIE «KIMIIUPOBAHHBIE» U OPUTHHAJIbHbIE TEKCTHI C CIOIb30BAaHMEM HEOOXOIUMBIX PEUEBBIX CPE/CTB;

HCIOJIb30BaTh BepOasIbHbIE CPEACTBA (CPEACTBA JJOTMUECKOM CBSA3H) AJIS BBIJEJICHHS CMBICIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

UCIOJIb30BaTh HEBepOaIbHbIE CPEICTBA UM HAIISIHbIE MaTepUallbl, OATOTOBICHHbIE/OTOOPaHHBIE 110]] PYKOBOACTBOM YUHUTEJIS;

JIeJ1aTh OLIEHOYHbIN BBIBOJ O JJOCTHKEHUH 11€TTM KOMMYHUKAIIMU HETIOCPEICTBEHHO MOCIIE 3aBEPILIEHNS] KOMMYHUKAaTHBHOTO KOHTaKTa U 000CHOBBIBATh

ero.

13. dopMHpoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JACTH MCMOIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruii (nanee — MKT).
OOyyJaronuics CMOXET:

® I[eJICHAIIPABIICHHO MCKATh M HMCIIOJIb30BaTh HHPOPMAIIMOHHBIC PECYPCHI, HEOOXOMUMBIC JUTsl PEIICHUS YICOHBIX M MPAKTHYECKUX 33J]1ad C MTOMOIIBIO
cpenctB UKT;

e BEIOHpATh, CTPOUTH U UCIIONB30BaTh aJICKBATHYIO HH(GOPMAIIMOHHYIO MOJIENb JUIS TIEPEeIauyl CBOMX MBICTIEH CpPeICTBAMH €CTECTBEHHBIX U (DOpMaTbHBIX
SI3BIKOB B COOTBETCTBHH C YCIOBUSIMU KOMMYHHUKAIIHH;

® BBUICIATH HHPOPMAIIMOHHBIA ACTIEKT 3aa9H, OTICPUPOBATh JTAHHBIMH, UCIIOJIL30BaTh MOJICIh PEIICHUS 3a/1a49H;

® HCIOJH30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKITIOUAsT BEIOOD aJICKBAaTHBIX 33Jlaue HHCTPYMEHTAIBHBIX TPOTrPAMMHO-AINITAPATHBIX CPEJICTB H CEPBUCOB)
JUTS pelieHrss WHOOPMAITMOHHBIX W KOMMYHHUKAITMOHHBIX YYE€OHBIX 3ajlad, B TOM YHCJIC: BBIYUCIICHUE, HAIMMCAHWE TTUCEM, COYMHEHUH, JIOKIaI0B, pedeparos,
CO3/1aHue TIPe3CHTAIHA U Jp.;

® UCIONB30BaTh MH(OOPMAIUIO C YUYETOM ITUYECKUX U MPABOBBIX HOPM;

e co3/1aBaTh MHPOPMALIMOHHBIE PECYPCHI PA3HOTO THUIA U 7Sl PA3HBIX ayIUTOPUI, COOMI0AaTh MH(POPMAIIMOHHYIO TUTHEHY U TTpaBUiIa HH(GOPMAITMOHH ON
0e30MacHOCTH.

JInyHOCTHBIE:
VY BBIyCKHUKA OynyT c(hOpMUPOBAHBI:



BoinyckHuk Hayuutess B 8-9 kiaccax (jisi MCHOJIb30BAHMSI B TOBCEJIHEBHOM SKM3HM U oO0ecre4eHUs] BO3MOKHOCTH YCIEIIHOI0 MPOIO0JIKEHUS
o0pa3oBaHus Ha 0230BOM YPOBHe)

DJIeMEeHThI TEOPHUH MHOKECTB U MAaTEeMATHYECKOMN JIOTHKH
e  OmnepupoBaTb Ha 6a30BOM YPOBHE MOHSATUSIMU: MHOXKECTBO, 3JIEMEHT MHOKECTBA, IOJIMHOXKECTBO, IPUHAIICKHOCTD;
®  33/1aBaTh MHOXECTBA [IEPEYUCIICHUEM UX JIEMEHTOB;

® HaXOAUTh NEepecedeHre, 00beIMHEHNE, IIOMHOKECTBO B IPOCTEHIIINX CUTYaLlUsX;
e OIEpHUpOBaTh HA 0A30BOM YPOBHE MOHATUSAMU: OLPEIEICHIE, AKCHOMa, TEOPEMa, J0Ka3aTelIbCTBO;
® [IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI JUISl TOATBEPKICHHSI CBOMX BBICKA3bIBAHUH.
B noBcenHeBHOM KU3HM M IPH M3YYeHHH JAPYTHUX NPeAMETOB:
®  UCHONB30BaTh TpaguuecKoe MpenCcTaBICHHE MHOXKECTB U ONMMCAHUS PEealbHBIX MPOIECCOB U SIBICHUH, MPU PEIICHUH 33134 JAPYTHX Y4eOHBIX
IPEIMETOB.
Yucna
e  OmnepupoBarh Ha 6a30BOM ypOBHE NOHSATHSIMH: HAaTypaJbHOE YHCIIO, IEJI0€ YHCII0, OOBIKHOBEHHAs! IPO0b, JeCITUYHAS Apo0b, CMEIIaHHas poob,
panMoHaIbHOE YHCIIO, apU(PMETHUECKUN KBaJpaTHBIN KOPEHb;
®  UCHOJb30BaTh CBOWCTBA YMCEN U IIpaBUJIa JCHCTBUIN NPU BHIIIOJHEHUHU BBIYHUCIICHUH;
UCIOJIb30BaTh IPU3HAKU AETUMOCTH Ha 2, 5, 3, 9, 10 ipu BHINOJIHEHUH BBIYUCICHUH U PEIIEHUH HECIOXKHBIX 33/1a4;
BBINOJIHATH OKPYIVIEHUE PallMOHAJIBHBIX YMCE B COOTBETCTBUU C IIPABUIIAMU;
OLICHMBATh 3HAUEHUE KBAJAPATHOIO KOPHS U3 MOJI0KHUTEIBHOTO LEJIO0T0 YNCIIa;
pacrno3HaBarh pallMOHAIbHBIE U UPPALMOHAJIBHBIE YUCIIA;

CpaBHMBATh YHCIIA.
B noBcenHeBHOM KU3HHM M IPH M3YYEHHH APYTUX NPEAMETOB:
OLIEHUBATh PE3Y/IbTaThl BHIYUCICHUH MPH peIIEHUH MPAKTUYECKHUX 3aj1ad;
®  BBINOJIHATH CPABHEHUE YUCEIl B PEaIbHbIX CUTYaIUsX;
®  COCTaBJIATH YHMCIIOBbIE BBIPAXKEHUS MPHU PEIIEHUH MPAKTUYECKUX 3ajad U 3a7a4 U3 APYruX y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIC IPeo0pa3oBaHus

e  BrInonHATH HEeCTOXKHBIE TPEOOPa30BaHUs ISl BBIYUCIICHUS 3HAYEHUH YMCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTENEHH C HaTypaJIbHbIM IOKa3aTeseM,
CTETEHHU C LEJIBIM OTPHULIATENILHBIM I10KA3aTENEM;

e  BBINOJHATH HECIOXKHBIE MPe0oOpa30BaHMsI LIETbIX BhIPAXKEHUMN: PACKPHIBaTh CKOOKH, MTPUBOAUTD MOIOOHBIE ClaraeMsblie;

e  HCHOJNB30BaTh (POPMYNBI COKPALICHHOTO YMHOXKEHHs (KBaJpaT CyMMBbI, KBaJpaT Pa3HOCTH, Pa3HOCTh KBAJAPaTOB) JUIsS YIPOLICHUS BBIYUCICHUM
3HAYEHUH BBIPAXKCHU;

e BBINOJIHATH HECIOXKHBIE MPE0OPa30BaHUsI JPOOHO-TMHEWHBIX BHIPAKEHUH 1 BBIPaXXEHUH ¢ KBaIpaTHBIMU KOPHSMHU.
B noBcerHeBHOM KU3HM M IPH M3YYEHHH JAPYTUX NPEAMETOB:

® [IOHMMAaTbh CMBICI 3aIIMCH YUCIIA B CTAHAAPTHOM BHU/IE;

e  ONEepHpOBaTh Ha OA30BOM YPOBHE MOHATHEM «CTAaHAAPTHAS 3aIMCh YHCIIa.



YpaBHeHHsI M HEPABEHCTBA

OnepupoBars Ha 6a30BOM ypOBHE MOHSATUSIMU: PaBEHCTBO, YHCIOBOE PAaBEHCTBO, ypaBHEHUE, KOPEHb YpaBHEHUS, pEIICHUE YPaBHEHUS, YUCIOBOE

HCPaBCHCTBO, HCPABCHCTBO, pPCHICHUC HCPABCHCTBA,

IMPOBEPATH CHIPABCATIMBOCTD YHCJIOBBIX PABCHCTB U HCPABCHCTB,
peuiarb JINHEWHBIE HEPABCHCTBA U HCCJIOXKHBIC HEPABCHCTBA, CBOAAIIUECA K J'IPIHeﬁHHM;

peiaTb CUCTEMBI HECJIOXKHBIX JIMHEHHBIX ypaBHeHPII;'I, HCPaBCHCTB,
IMPOBEPATDH, ABJISICTCA JIM AAHHOC YU CJIO PCHICHUCM YPABHCHUA (HepaBeHCTBa);

peliaTh KBaJpaTHble ypaBHEHUS 10 (hopMysie KOpHEH KBaIpaTHOTO YpaBHEHUS,
M300paxkaTh pelIeHus: HEPaBEHCTB U UX CUCTEM Ha YHCIIOBOW MPSIMOM.

B noBceqHeBHOM KM3HHU U IPH U3YIYCHUH IPYTUX NIPEIAMETOB:

[ J
DOyHKIUH

[}

[ J

[}

yOBIBaHMS,

COCTaBJIATH U PCIIATh JIMHEHHBIE YpaBHCHHUA IIPU PCIICHUH 3a1a4, BOSHUKAIOIIUX B IPYIrUux y‘~I€6HI)IX npeamMeTax.

HaXOI[I/ITB 3HA4YCHHC (I)YHKI_II/II/I 110 3aIaHHOMY 3HA4YCHUIO apIryYMCHTA,
HaxXO4UThb 3HAYCHUC apIryMCEHTaA 110 3aIJaHHOMY 3HAa4YCHUIO q)YHKI_II/II/I B HCCJIOXKHBIX CUTyallUuAX;
OIPEACIIATH MMOJOKCHUC TOYKHU 110 €€ KOOpAUHATaM, KOOPAWHATHEI TOYKH 110 €€ IMMOJTOKCHHUIO HAa KOOpILHHaTHOﬁ IIJIOCKOCTH,

0 rpauKy HaxoAUTh 00IACTh ONPEENIEHUs, MHOXKECTBO 3HAYEHUN, HYIU (PYHKIIMU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pacCTaHUs U
HauOoJIbIIee U HAaUMEHblIIee 3HaueHUs (PyHKINH;

CTPOUTH TpaduK JTUHEHHON PyHKIMH;
IIPOBEPSATH, SIBISAETCS JIM JaHHbIM rpaduk rpaduKoM 3aJaHHON QyHKIMH (JIMHEHHOH, KBaJpaTUYHON, 00paTHON MPONOPLHOHATILHOCTH);
OTIpeNeIIATh MPUOIMKEHHbIE 3HaU€HUSI KOOPIUHAT TOUKHU MepeceueHust rpadukoB (GyHKINH;

OIICpHUPOBATH HA 0a30BOM YPOBHC IMOHATHUAMU: ITOCICAOBATCIIBHOCTD, apI/I(I)MeTI/I‘{eCKaH nporpeccus, rcoMeTpuiucCKas NIporpecCus;
peuiaTh 3aa4r Ha MPOTrpeCCruu, B KOTOPBIX OTBET MOKET OBITh MOJIy4CH HCTIOCPCACTBECHHBIM ITOACUCTOM 0e3 MMPUMCHCHUA (I)OpMYJ'I.

B noBceqHeBHOM KU3HM M NIPU U3YYEHHH APYIUX NPEIMETOB:

HCITIOJIB30BAaTh rpa(bmq/l PCAIBHBIX IMTPOLECCOB U 3aBHCHUMOCTEH AT OMPEACIICHUA X CBOICTB (Han6om,nme N HAMMCHBIINEC 3HAYCHUSA, ITIPOMEIKYTKH

BO3pAaCTaHus U Y6BIB8.HI/I$I, 00JIaCTH MOJOKUTCIbHBIX U OTpULATCIBHBIX 3HaYCHUN U T.H.);

HCIIOJIb30BaTh CBOMCTBA JIMHEMHOMN (pYHKL[I/II/I nee rpa(bm( IIpU pCUHICHUH 3a1a4 U3 JPYTrUux y‘-IC6HBIX npeaAMcECTOB.

CrarucTuka U TeopHus BepOATHOCTe

NmeTs mipeaicTaBieHne O CTATUCTUYECKUX XapPaKTEPUCTHKAX, BEPOSATHOCTH CIYYAHOTO COOBITHS, KOMOMHATOPHBIX 3aa4ax;
peuiaTh mpocTeiire KOMOMHATOPHBIE 3a/1a9id METOAOM MPSIMOT0 ¥ OpraHU30BaHHOTO Tiepedopa;
MIPENICTABIISITh JaHHBIC B BUJE TAONHUII, AUArpaMM, TpaduKOB;



e  yuTaTh HH(OPMALINIO, IPEICTABICHHYIO B BUIE TAaOIMIIbI, JHArpaMMBbl, rpaduka;
®  OIICHUBATh BEPOSITHOCTH COOBITHS B MPOCTEHIINX CIYYasiX;
®  UMETh MPEJCTABICHHUE O POJIM 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBICHUSIX.
B noBceHeBHOI KU3HH U NP U3YYeHUH IPYTHUX MPEAMETOB:
®  OIICHMBATh KOJMYECTBO BOZMOXKHBIX BApUAHTOB METOIOM Iiepedopa;
®  VMETh IIPEACTABICHHE O PO MPAKTHYECKH JJOCTOBEPHBIX M MAIIOBEPOSITHBIX
®  OIICHMBATh BEPOSTHOCTH PEAIBHBIX COOBITHI U SBICHHUH B HECIIOKHBIX CHTYaIIHsX.

TexcToBble 32124

e Pemarp HeclIOXXHBIEC CIOXKETHBIE 32/1a4M PAa3HBIX TUIIOB Ha BCe apr(pMeTHIECKHE ACHCTBUS;

®  CTPOMTH MOJENb YCIOBUS 3aJa4M (B BUJE TAOJIMIIbI, CXEMbI, PUCYHKA WJIM YpPaBHEHUs), B KOTOPOl 1aHbl 3HAYEHHUS JBYX M3 TPEX B3aUMOCBS3aHHBIX
BEJIMYMH, C LIE€JIbIO [TOMCKA PEIICHUS 3a]1auu;

®  OCYLIECTBIIATH CIIOCOO MOMCKA PEIIEHHS 331a4, B KOTOPOM PacCyKA€HHE CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO MM OT TPEOOBAaHMS K YCIOBHIO;

®  COCTaBJIATH IJIaH PELICHUS 3a/1a4u;

e  BBIJCNATH ATAIbl PELICHUS 33/1a4H;

HUHTCPHIPCTUPOBATH BHIYUCIIMTCIIBHBIC PE3YIIBTAThI B 3a4a4€C, UCCIICAOBATH MMOJIYYCHHOC PCHICHUC 3a1a1uH;

3HAThb pas3jInvuc CKOpOCTCﬁ 00BEKTa B CTOSTUCH BOJC, IPOTHUB TCUCHUA U 110 TCUCHUIO PCKHU;

pelIaTh 3aaa41 Ha HAXOXKJACHUC YaCTH YUCJia U YHCJIa 110 €ro 4aCTH,

pelaThb 3aJa4u Pa3HbIX TUIIOB (Ha pa60Ty, Ha IMMOKYIIKH, Ha I[BI/I)KCHI/IC), CBA3BIBAIOINX TPU BCIIMYHUHBI, BBIACIATE OTH BEJIMYUHBI U OTHOICHUA MCKIAY

HHUMU;
®  HAXOAWTH MPOIEHT OT YKCIIA, YUCIIO O MPOIEHTY OT HETO, HAXOAUTh MPOLEHTHOE CHUKEHHE WIIM MTPOLIEHTHOE MOBBIIICHUE BEJIMUNHBI;
®  pellaTh HECIOXKHBIE JIOTHUYECKUE 3a/1a9l METOAOM PAaCCYX ACHUM.

B noBcenHeBHOM KU3HM U IPU U3YYEHUH JPYTrUX MPeAMETOB:

OO0y4eHue MaTeMaTuKe B OCHOBHOM IITKOJIC HAITPABJICHO Ha JOCTI)KCHHE CIEAYIOIINX Yenell.

I B nanpasnenuu nuunocmmnoco pazsumusi:

dbopMHUpOBaHWE TIPENCTABICHUM O MAaTeMaTHKe, KaK YacTH OOIIEYETIOBEYECKON KYIBTYPhl, O 3HAUMMOCTH MAaTE€MaTHK{A B Pa3BUTHUU IUBWIN3AIUN H
COBPEMEHHOTO OOIIECTRA;

pa3BUTHE JJOTHYECKOTO U KPUTHUECKOTO MBIIIIEHUS, KYJIbTYPhI PEUr, CTOCOOHOCTH K YMCTBEHHOMY SKCTIIEPUMEHTY;

dbopMUpOBaHUE HMHTEIEKTyaTbHOW YECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K TMPEOJOJCHHIO MBICIUTEIBHBIX CTEPEOTHIIOB, BHITEKAIOIIUX U3
OOBIIIEHHOTO OIIBITA;

BOCIIUTAHHE KAY€CTB TUYHOCTH, 00ECIIEUNBAIOIINX COIMAIBHYIO0 MOOMIBHOCTh, CHOCOOHOCTh TPHHUMATH CAMOCTOSITETIbHBIE PEIICHUS;

dbopMHUpOBaHNE Ka4€CTB MBIILICHUS, HEOOXOAMMBIX IS aJIaliTalldd B COBPEMEHHOM WH()OPMAIITMOHHOM O0IIIECTBE;

pa3BHUTHE UHTEPECa K MAaTEMATUYECKOMY TBOPUYECTBY U MATEMATUIECKUX CIIOCOOHOCTEN;



II B memanpeomemnom nanpasnenuu:

pa3BUTHE TPEICTABICHUNA O MareMaTHKe Kak (opMe ONMUCAaHUS U METOJE MO3HAHWS JEHCTBUTEILHOCTH, CO3JaHHUE YCIOBHH JUIsl MPUOOPETECHUS
[IEPBOHAYAJILHOTO OIbITa MAaTEMATHYECKOTO MOJCITUPOBAHHS;

dbopmMupoBaHue 00MUX CIIOCOOOB MHTEIUICKTYAIBHON JIESTEHbHOCTH, XapaKTePHBIX JJII MATEMATUKHU U SBISIFOIIMXCS OCHOBOM MMO3HABATEIILHOUN KYJIb-
TYpBbI, 3HAYMMOM JJIs1 PA3INYHBIX cep YeTOBEUECKOM e TEIbHOCTH;

I B npeomemmnom nanpaenenuu.

. OBJIQZICHHE MaTeMaTHUYeCKUMH 3HAHUSIMH U YMEHHSIMH, HEOOXOMUMBIMU MJISi MPOJOJDKEHHS 00pa3oBaHMs, M3YUYEHHUS CMEXKHBIX JMCLHUILIMH,
MIPUMEHEHHUSI B TOBCEIHEBHOM KU3HU;

* co3aaHue (pyHIaMEHTA ISl MATEeMATH4YeCKOro pa3BuTHs, (JOPMHUPOBAHHMS MEXaHM3MOB MbILLICHUS, XapPaKTEePHbIX I/l MAaTeMaTU4eCKOl
JeATeIbHOCTH.

3anaun:

OBIIQJICTh CHUCTEMOM MaTeMaTUYEeCKUX 3HAHWA W YMEHUH, HEOOXOIUMBIX AJisi NMPUMEHEHHUS B MPAKTUYECKOW IESITENbHOCTH, M3YYCHHH CMEXHBIX
JUCLUILINH;

CIIOCOOCTBOBATH MHTEIUIEKTYaIbHOMY Pa3BUTHIO, (HOPMUPOBATH KaueCcTBa, HEOOXOIMMBIE UETIOBEKY ISl TOJTHOLIEHHOM )KU3HH B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHbBIC MAaTE€MAaTHYE€CKON AESATEIbHOCTH: SICHOCTM W TOYHOCTH MBICIHM, UHTYHIIMH, JOTMYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHBIX IMPEICTABICHUN,
CIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEIH;

dbopMUpOBaTh MIPEACTABICHHS 00 HAESIX U METOJaX MaTeMaTUKH KaK YHUBEPCAIbHOTO S3bIKa HAYKU M TEXHHUKHU, CPEACTBAX MOJICIUPOBAHUS SIBJICHUM U
IIPOLIECCOB;

BOCHHUTBLIBATH KYJbTYPY JHYHOCTH, OTHOLIEHHE K MaTeMaTHKe KAK 4YacTu oO0lievesloBe4ecKOl KYJIbTYpbl, Mrpaouleid ocodyi poJib B
00LIeCTBEHHOM Pa3BHTHH.

O0mas xapakTepucTHKa y4e0HOro npeaMera
H3yuenue anzeput HaueneHo Ha GOPMHUPOBAHUE MATEMATHYECKOTO amiapara JUisl pelieHus 3a/1a4 U3 MaTeMaTHKH, CMEXKHBIX MTPEAMETOB, OKPYKAIOIIEH peaTbHOCTH. S3bIK
anreOps! MOAYEPKUBAET 3HAYCHUE MAaTEMAaTUKU KaK S3bIKa I MOCTPOEHHUS] MaTeMaTHUECKUX MOJIENe, MPOIEeCCOB U ABJIEHUH peanbHoro Mupa. OIHON U3 OCHOBHBIX 3aj1ad
W3yYeHUs anreOpsl sBISETCA Pa3BUTHE AITOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAMMOTO, B YACTHOCTH, JUISI OCBOCHHUS Kypca MH()OPMATHKH; OBJIaIeHUE HAaBBIKAMH AEAYKTHBHBIX
paccyxaenuii. [IpeoOpazoBaHre CHMBOIUYECKUX (OPM BHOCUT CBOW crienuduueckuii BKJIAJ B Pa3BHTHE BOOOpaKEHHS, CIIOCOOHOCTEH K MaTreMaTHYECKOMY TBOPUYECTBY.
Jpyroii BaxHOM 331a4eil H3ydeHHs areOpsl SBISIETCS OTy4YeHHE NIKOJbHUKAMHI KOHKPETHBIX 3HAHUH O QYHKIMAX KaK BaKHEHIIeH MaTeMaTHUeCKONH MOJIENTH JUTsl ONTUCAHUS H
HCCIIEIOBaHUS pa3HOOOPA3HBIX NPOLECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIOHEHIUAIBHBIX, IEPUOANIECKHUX H JIp.), Ui (POPMUPOBAHMS y YUAIIUXCS NPEICTaBICHUN
O POJIM MAaTEMAaTHKHU B Pa3BUTUU LIMBUIIU3ALUU U KYIbTYPBI.
IIpuknagHas HANPABJIEHHOCTH Kypca 00ecreduBaeTCsl CHCTeMAaTHYeCKHM 00paleHneM K IpUMepaM, pacKpPbIBaIOIIUM BO3MOKHOCTH IPHMMEHEHHS MATEMATHKH
K U3Y4YEeHHIO 1eiiCTBUTEIbHOCTH U PEelIEHNI0 MPAKTHYECKHUX 3a/1a4.



Conep:xanue yueOHoro npeamera AJreopa 9 kiaacc(l1u)

Kaacc | HammenoBanue | Kosi-Bo | Conep:xaresibHbIe eIMHUIbI IIpakTnyeckas yacThb
paszaena, TeMm 4acoB NPOrpamMMsl
9 1.IloBTOpEeHue 2
KJ1ace
2.HepaBencrBa | 10 JIuneiinoble HEPAaBEHCTBA c OJTHUM Kontpoabnasn 1.3auyeTNel no Teme
HeusBecTHbIM. HepaBeHcTBa BTOpoil ctenieHu | padoraNel mo teme | «HepaBeHcTBay
C  OIHMM HEW3BECTHBIM. PalnmoHanbHbIC «HepaBencTBa)»
HEPABEHCTBA U UX CUCTEMBI.
3.Crenenn 5 CoiicTBa u rpadux QyHKIUN KonTtpoabhnast
ymucaa y =x". CBolicTBa U rpaduKu QyHKIIHIA padoraNe2 no treme
y=xy y=x" «Crenenp uyncia
ITonsTne KOpHS CTEIIEHH 1.
Apudmernueckuii kopeHb crenenu n. Kopau
yéTHOM U HeuéTHOM creneHu. CBolicTBa
kopHel crenenu n. ynkuus Kopens n-oi
CTENEeHHU U3 X.
4.ITocnenoBares | 7 Uucnossle mnocaenosareabHOCT U UX | KoHTposbHas padora | 3auéTNe2 no TEME
bHOCTH CBOMCTBA. [TonsiTne apu(pMeTHIECKOI Ne3 o Teme «CreneHnn.
nporpeccun. Cymma n  nepBbix wieHOB | «IlocienoBarenabnoct | [ociaenoBareabHOCTHY
apudmernueckoir nporpeccuu. I[lonsTHE w»
reomerpuyeckod nporpeccun. Cymma n
MEPBBIX YJIEHOB reoMeTpUuYeCcKon
Iporpeccun
5.91eMeHTBI 8 ITonatuss abcomoTHONM U oTHocuTenbHOW | KoHTponbHas pabora

NPUOTHKEHHBIX
BBIYHCJICHHM,
CTAaTUCTUKH,
KOMOMHATOPUK
u U TeopHuHu
BEPOSITHOCTEI.

IOrp€IIHOCTH l'IpI/I6J'H/I)KeHI/I$I.

Crioco6st MIPEICTABIICHUS YHCIIOBBIX
JaHHBIX. XapaKTepI/ICTI/IKI/I YUCJIIOBBIX
JMAaHHBIX. 3ama4y  Ha  mepedop  Bcex
BO3MOXKHBIX BapuaHToB. KomOuHaTopHBIE
npaBwia. llepecranoBku.  Pa3menieHus.

Ne4 o Teme
«DJ1eMeHTBI
NPUOJIMKEHHBIX
BbLIYMCJIEHHI,
CTATHCTHKH,
KOMOVMHATOPUKH U




Coueranus. Cnyuaiinsle COOBITHSL. TEOPUH
BepostHocTh ciydaiiHoro codsitus. Cymma, BePOSITHOCTEH
IIPOM3BEICHUE U  PaA3HOCTh  CIIydallHbIX
COOBITHIA. HecoBmecTHbIe COOBITHSL.
HesaBucumpie coObiTrs. YacToTa ClryqaitHbIX
coObITHI. O1IeHNBaTh BEPOSITHOCTH COOBITHS
B HECJIOKHBIX CUTYalMsIX.

6.I1loBTOpenne 2 IToBTOpenue no teme:

y4eOHOro « HepaBeHCTBa U X CUCTEMBI»

MarepuaJjia 9 «Apudmernueckass M TreoMeTpHUecKas

KJ1acca IIPOIPECCUN»

Bcero: 34 4 2

Y4ye0Ho — MeTOANYECKHIT KOMILJIEKC.

1.C.M Hukonsckuii, M K Iloranos , H.H Pemernuxos, A.B llleBkun Anredpa 8-9 xi1. YdueOHMK U1 0011ieoOpa3oBaTeNbHbIX opraHu3anuil. Mocksa
«IIpocsemenue» 2017

2. Tynasunnckas E.E. Anre6pa 8 knace baun-onpoc. I[Tocobue ans yuanuxcst 001ieo0pa3zoBaTesibHbIX YUPEKICHUH.
M. Muemozuna 2009r.

3.M K Iloramnos, A.B IlleBkun Meroauueckue pekoMeHAanuu mno airedpe 7-9

4.Anre6pa TecTh! A5 mpomMexXyTOUHOM arTecTanuu 7 — 8 kiacc, noj penakiueit Jisicenko @.O.»JIETUOH» Poctos- Ha- [{ony 2008T. 5.'anenkoBa
N.C. MHOroypoBHEBBIE CAaMOCTOSATENIbHBIE Pa0OTHI B hopme TecToB 8 — 9 kitaccsl Boirorpaa«Yuntens» 2008r.

6.Anrebpa. COopHUK pabouux mporpamMm 7-9 kiaccel. Y4uebHoe mocobue s o01eo0pa3oBaTebHBIX OpraHu3anuii 4-¢ u3nanne  (cocrtaButens 1. A.
Bypmucrposa Mocksa «IIpocsemenue» 2018r.

7.11.B UynkoB TemaTtuueckue T€CThI 1715 7-9 KiIaccoB

8. M.K. IToramnos, A.B. llleBkun « Jlunakrnueckue marepuanasl» 8,9 kiace

9..M.K. Iloranos , A.B. llleBkun Metoandeckue pekoMmeHaauuu s 7,8,9 Ki1accos.
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