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00111€00pa3oBaTeILHON MPOrPAMMBI, OCHOBHOTO 00111eT0 00pa3oBaHus
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nporpamma

Cpok peanu3zaiuu paboyeil mporpaMmmbl

Jlappiruna Banentuna AnapeeBHa, banoGanosa
Banentuna JIbBoBHaA

Pa3pabotumnk paboueit mporpaMmsl

Y4utens MaTeMaTUKHU
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IHosicHuTEIbLHAA 3aNIMCKA

Jannast pabodasi mporpaMMa cOCTaBlIeHa B COOTBETCTBHH C TPEOOBaHUSIMMU:
- ®epepanbHOro 3akoHa «O0 obpazoBanuu B Poccuiickoit @enepaunn» ot 29.12.2012 r. Ne273-D3;
- ®enepaabHOTO TOCYAAPCTBEHHOTO 00Pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 001I1ero 00pa3oBanus, yreepxaeHHOro mpukazoM MOuH P® Nel1897 ot 17.12.2010
I. (C U3BMEHEHUSIMHU);
- [IpumepHOIt OCHOBHOM 00pa30BaTeIbHON MIPOTrPAMMO OCHOBHOTO 00111eTr0 00pa30BaHMs;
- OCcHOBHOI1 00pa30BaTeILHOM MPOrPaMMOi OCHOBHOTO 00111er0 00pazoBanuss MBBCOY BCOII Ne6;
- [lonoxenust o CTpyKType, MOpsiIKe pa3paboTKU U YTBEPKACHUS pabodYHX MPOrpaMm Mo y4eOHbIM IpeaMeTaMm (KypcaM) Ie1aroroB, peain3yronux ¢peaepanbHbIi
rOCYIapCTBEHHBIN CTaHAapT OCHOBHOTO OOILEro U CPEAHEro 00IIero o0pa3oBaHus».

PaGouas nporpamma 1o anredpe 9 knacc pazpaboTaHa B COOTBETCTBUU C MPOTrPaMMOi Kypca anredpbl OCHOBHOW HIKOJIBI (0a30BbIi YPOBEHB) C YIETOM
TpeGoBaHuH (eneparbHOr0 KOMIIOHEHTA rOCYIapCTBEHHOTO CTaHapTa OCHOBHOTO o011ero oopazoBanus. [Ipu cocraBiennn pabodeil mporpaMMel
UCIIOJIb30BaHBbI:

1.Anre6pa CoopHHK pabounx nmporpamm 7-9 kiaccel YueOHoe mocodue st 001meo0pa3oBaTeIbHBIX IIKOJ ( cocraButens T. A. BypmucrpoBa 4 uzganue

2.Anrebpa 8- 9 kiacc (yaeOHUK 111 001eo0pazoBatenbHbIX opranm3anmii) Apropel: C.M. Hukonwckuii, M, K. [loranos, H.H. Pemmernukos, A. B. [lleaun M.
« IIpoceemenue» 2017r.

3.COOpHMK HOpPMAaTHBHBIX JOKYMEHTOB Maremaruka ®enepanbHbli KOMIIOHEHT TOCYIapCTBEHHOrO craHiapra denepaibHbli 0a3uCHBIA Y4eOHBIM IUIaH U
IpUMepHbIe yueOHbIe IporpaMMel 1o maremaruke. Mocksa JIpogda 2009r.

4 M K Iloranos, A.B llleskun Mertoauueckue pekomMeHAAnu no anredpe 7, 8 u 9kiaccos.
5.M.K. Iloranos A. B. IlleBkun /lnnaktudeckue Marepuainsl 1uis 7, 8 1 9 Kiaccos.
6.11.B Yynkos Temarudeckue TecTsl As 7-9 Ki1accoB.

ABTopamMu y4eOHUKOB pa3paboTaHa KOHIICTIIIMS MHOTOYPOBHEBBIX YU€OHUKOB MaTeMaTUKU Y4eOHUKU cepur MI'Y — mIkoje COCTaBISIIOT TpPU HE3aBUCHUMBIX
nukma-mIs 5-6, 7-9,10-11 xknaccoB. YueOHuku 7-9 mpeaHasHadeHbl Kak JJII 0011e00pa30BaTebHBIX KJIACCOB, TaK M ISl KJIACCOB C YIITyOJIEHHBIM W3YYCHUEM
MaTeMaTHUKU, UMEIOT BBICOKUI HAyYHBIM U METOAWYECKU moTeHIman. B yueOHukax «MI'Y -mikone» yaensercs JOCTaTOYHOE BHUMAHUE BOIIPOCY «IIOUEMY»,
UMEIOIIEMY OOJIBIION pa3BUBAIOIINH d(D(EKT TSl TOCTHKEHUS JIMYHOCTHBIX PE3YIBTATOB OCBOCHUS MaTepuana.

['maBHBIM METOAMYECKHUI MPUHLMII, MMOJIOKEHHBIM B OCHOBY H3JIOKEHHUS TEOPETHUYECKOTO Marepuana, 3aKIo4aeTcsl B TOM, YTO YYEHUK 33 OJUH pa3 JOJKEH
IpeosiosieBaTh He Oosiee ogHOM TpyaHocTH. [loaTomy Kaxmoe HOBoe MoHATHE (popMUpYeTCs, KaXKI0€ HOBOE YMEHHE OTpadaThIBaeTCsl CHayajga B YUCTOM BHJIE,
3aTeM TPYIHOCTH COBMEIIAIOTCS, YTO TO3BOJSET y4YallMMCS KOHTPOJIMPOBATH MPOIECC M pPe3ylbTar y4eOHOH aestenbHOCTH. Mcropuyeckue cBeIeHUs,
3aBEpIIAIOT KAKIYIO IMIaBy yueOHHKA, YTO CIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O MAaTEMATUYECKON HayKe Kak



cdepe 4eIoBEUECKON EATENIbHOCTH, O €€ 3HAYMMOCTH JUIS pa3BUTHUS HUBWIM3AaLUU. CIOXHOCTh 3aJaHUi B KaKIOM IMYHKTE HapacTaeT JUHEWHO, YUUTENb
ONPENENseT CaM Ha KaKOW CTYIIEHBKE CJI0KHOCTU OH MOXET OCTAHOBUTHCSL.

VueOHHUK JaHHOTO aBTOpa COOTBETCTBYET MDesiepantbHOMY MEPeuHI0 y4eOHUKOB, PEKOMEHIOBAaHHBIX K HCIIOJIb30BAHUIO B 00pa30BaTeIbHOM IIpolecce. YpOBEHb
YCBOEHUS Y4eOHOTro NpeaMeTa sBisieTcs 6a30BbIM.

N3yuenne anredpsl B 8 -9 kitacce Ha 6a30BOM YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHusl HAIIPABICHO Ha JOCTIKCHUE CIISTYIOIINX eJIe:
- (GopMHpOBaHKEe MPECTABICHUH Y YYaIUXCs O 3HAYCHUU MaTEeMaTHUCCKON HAYKH JIJIsl PEIICHHUS 33134, BOSHUKAIOLIUX B TEOPHUHU U IIPAKTHUKE;
- q)OpMI/IpOBaHI/Ie IMOHUMAaHHA HUPOTHL U OTPAHUYCHHOCTU IIPUMCHCHUA MATCMATUYCCKUX MCTOJ0B K aHAJIM3Y U UCCIICIJOBAHUTIO ITPOLICCCOB U
SIBIICHHUI B TIPUPOJIE M OOIIECTBE;
- OBJIAACHUC MATCMATUYCCKUMU 3HAHUAMU U YMCHUSIMU, HeO6XO,Z[I/IMBIMI/I B HOBCGIIHCBHOﬁ KHU3HH, a TAKXKC I
N3Y4YCHU IIKOJBbHBIX €CTCCTBCHHOHAYYHbBIX AVUCHUILIIMH Ha 0a3oBoM YPOBHE;
- Pa3sBUTHUC JIOTHYCCKOI'O MBIIIJICHUA U aJIFOpPITMH‘-IeCKOﬁ KYJIBbTYPBI;

- - BOCIIMTAHUEC CPCACTBAMH MATCMATUKHU KYJIBTYPbI JIMYHOCTH.
3apauu u3yueHus ajareopsi 8-9

ba3oBeIil ypoBEeHB MOATOTOBKHU 10 are0pe ydamuxcs 8 Kiacca onpeaesseTcs caeIyoIuMi TPeOOBaHUIMU:
- YMETh BBITIOJHATH JEHCTBUS C alredpandecKuMu IpoOsMu, Mpeodpa3oBaHne palliOHAIBHBIX BRIPAKCHUN C IPUMEHEHHEM (OPMYIT
COKpAILIEHHOTO YMHO)KEHUS B 3a/1aHUSX 0a30BOr0 YPOBHS;
- YMETbh HaXOJUTh 3HAUEHUE KBAJPAaTHOIO KOPHS, BHIOJIHATH MPeoOpa30BaHUE BHIPAYKEHUI C MOMOIIbIO CBOMCTB  KBaJPAaTHBIX KOPHEH:
- YMETb pellaTh JIMHEHHbIe, KBaJJpaTHbIE U MPOCTEHIINE palliOHAIbHBIE YPaBHEHUS;
- YMeTb pelarh JUHEHHbIE U KBapaTHbIE HEPABEHCTBA C OHOM NepeMeHHON 0a30BOr0 YpOBHS;
- OTIpeAEIATh KOOPJAUHATHI TOYKH IIJIOCKOCTH, CTPOUTH TOUKH C 3a/laHHBIMHM KOOPJIWHATaMH, U300pakaTb MHOKECTBO PELICHHUH TUHEHHOTrO
HEPABEHCTBA;
- HaXOAMTh 3HaYeHUs QYHKILINH, 3aJaHHON (POpMYIIOH, TabauIeH., rpadukoM, Mo ee apryMeHTY; HaXOAUTh 3HAYeHUs apryMeHTa 1o
3HaYeHUIO PYHKLNH, 3aJaHHON TpauKOM MM TaOIuLel;

- OTIpEIETISATH CBOMCTBA (DYHKIMH 110 ee rpauKy, MpUMEHSTh rpaduyecKre MpeaCcTaBICHUs TP PEIICHUN ypaBHEHU;
OMHCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIIUMA, CTPOUTH UX IPAPUKH;
Y4eOHbIif mpeaMer anredpa BXOJUT B MpeIMETHYI0 06nacTh "MareMaTrka u uH(opMaTHka" U sSBIsieTcs 00s3aTelbHBIM I U3yUeHUsI Ha YPOBHE OCHOBHOTO
oOmero o6pa3oBaHws.
Pabouast mporpamma paspaboraHa Ha OCHOBe yueOHO-meTonudeckoro komiiekca C. M Hukonsckoro, M.K. Tloranosa, H.H. PemernukoBa, A. B. IlleBkuna
Anrebpa 8 kitacc u Anredpa 9xmacc ,MI'Y - mikosrie Mocksa «IIpocsemienne»(2017)
PaGouast mporpamma 8-9 kitaccei(0uHO — 3a04Has (opMa oOydeHHUs) paccuuTaHa Ha 2 yaca B Henemo, 684ac.B ron. [Iporpamma 9 kiacc paspaborana u Juist
oOyuaromumxcst 3a09Hoi hopmbl 0O0ydeHus 1yac B Henento, 34 yaca B rof. [IporpaMMmbl cocTaBieHbI Ha 0a30BBIN YPOBEHb YCBOSHUS yU€OHOTO MaTepHaa.



IInanupyemblie pe3yJbTaThbl 0CBOCHHUsI ajaredpsbl 9 kiaaccax
MeranpeamerHbie:

VY BBIIYCKHUKA OynyT c(hOPMUPOBAHBI:
Peryasatuusie YY/I

1. VYMmeHue caMOCTOSITEIbHO ONpENeNsTh LEAH OOydeHHs, CTaBUTh U (POpMyIMpOBaTh HOBBIE 3a/aud B ydyeOe M IO3HABATEIbHON JESATEIbHOCTH,
pa3BUBaTh MOTUBBI M HHTEPECHI CBOCH MMO3HABATENILHOM JesITebHOCTH. OOyUYaroImuics CMOXKET:

® AHAJIM3UPOBATh CYILECTBYIOLIME U INIAHUPOBATH OyAylire o0pa30BaTeIbHbIC PE3YIIbTaThl;

® HMIEHTU(PULUPOBATh COOCTBEHHBIE IPOOIEMBI U ONIPEEIIATh NIaBHYIO IPOOIeMy;

® BBIJBUIaTh BEPCUU PELICHUs IPOOIeMBbl, GOPMYIUPOBATh THIIOTE3bI, IPEJBOCXHUILATH KOHEUHBIN Pe3yibTar;

® CTaBUTH 1LIEJIb ICATEIILHOCTH Ha OCHOBE ONPEAEICHHOMN MPOOIEMbI M CYLIECTBYIOIIUX BO3MOXHOCTEH;

e (opmyanpoBaTh yueOHbIE 33/1a41 KaK IIaru JOCTHKEHUS ITOCTaBICHHOM LIETIH JeSTEIbHOCTH;

e 00O0CHOBBIBAaTh 1IEJIEBbIE OPUEHTUPBI M IPUOPUTETHI CCIIKAMU Ha IIEHHOCTH, YKa3bIBasi © 000CHOBBIBAs JIOTHYECKYIO IIOCIIEI0BATEILHOCT I11aroB.

2. YMeHHE caMOCTOSATENBHO IUIAHUPOBATH MYTH JOCTHKEHHS II€IeH, B TOM YHCJe albTepHATHBHBIC, OCO3HAHHO BBIOMpaTh HambOosee 3PpQeKTUBHbIC
CIIOCOOBI penieHus] Y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4. OOyJaromuics CMOXKET:

® OIIpeaesaTh HEOOXOAUMBbIE AeHCTBUE(sI) B COOTBETCTBUHU C YU€OHOM UM IMO3HABATEJILHOM 3a/jadell U COCTABIIATh AJITOPUTM UX BBIIIOJIHEHUS;

e 000CHOBBIBaTh U OCYLIECTBIIATH BBIOOP Hanboee 3¢ (HeKTUBHBIX CIOCOOOB pelIeHus yueOHbIX U II03HABaTEIbHbIX 33/1ay;

® OIIpeaesATh/HaX0AUTh, B TOM YUCIIE U3 MPEATI0KEHHBIX BApPUAHTOB, YCIOBUS JUIsl BHIIIOJHEHUS YUeOHOM U [T03HABAaTEeIbHON 331a4H;

® BBICTPAaUBATh )KU3HEHHbIC IJIAHBI HA KPATKOCPOUHOE Oyryiiee (3asBIsATh LieJIeBble OPUEHTUPBI, CTABUTH a1€KBATHBIC UM 33/1a4H U IIPEJJIararh AeicTBus,
yKa3bIBasi 1 000CHOBBIBAsI IOTMUYECKYIO [TOCIIEI0BaTeIbHOCTD L1aroB);

e BBIOMpATH U3 IPEIJIOKESHHBIX BAPHAHTOB M CAMOCTOSTENIEHO NCKATh CPEACTBA/PECYPCHI IJIsl PEIICHUS 33/1a91/JOCTHKEHUS 11ETIH;

® COCTaBJIATH IUIAH PeIIeHUs MPOoOIeMbl (BBITOIHEHUS POEKTA, IPOBEICHUS UCCIIEIOBAHNUA);
OTpeeIIATh MOTEHLMAIbHbIE 3aTPYIHEHUS NP pellIeHNH y4eOHOM 1 T03HaBaTeIbHOM 3a/1auu M HAaXOAUTh CPEACTBA JUISl UX YCTPAHEHUS;
OIMCHIBATh CBOM OMIBIT, 0POPMIISIS €r0 AJIs epeJadu JPyTruM JIFO/IAM B BHJI€ TEXHOJIOTHUH PEeIIeHUs MPaKTUYECKUX 3a]1a4 ONPeIeTIeHHOro Kiacca,
IUTAHUPOBATh M KOPPEKTHPOBATh CBOIO MHAMBHIyaIbHYIO 00pa30BaTeIbHYI0 TPACKTOPHIO.

YMeHHEe COOTHOCHUTH CBOM JIEHCTBMS C IJIAHUPYEMBIMH pe3ylIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH JEATENbHOCTU B INPOLECCe NOCTUKECHUS
pe3ynpTara, ONpeAeisaTh CHocoObl NEHCTBUN B pamMKaxX NpPEAJIOKEHHBIX YCIOBHM W TpeOOBaHM, KOPPEKTUPOBAaTh CBOM JEHCTBHS B COOTBETCTBUHM C
n3MeHsoIeNcs cutyanuein. OO0ydaronuics CMOXKET:

® OIpeaeNsATh COBMECTHO C MIEJarOroM M CBEPCTHUKAMU KPUTEPHH TUIAHUPYEMBIX Pe3yIbTaTOB U KPUTEPHH OLIEHKU CBOEH y4eOHOM JesITenbHOCTH;

® CHCTEMaTU3UPOBATh (B TOM YHCIIE BEIOMPATh MPHOPUTETHBIC) KPUTEPUH ITAHUPYEMBIX PE3YJIbTaTOB M OIICHKH CBOCH JESTEIbHOCTH,

e OTOMpaTh MHCTPYMEHTHI JJIs1 OIICHUBAHUSI CBOCH JESITETHHOCTH, OCYIIECTBIISATh CAMOKOHTPOIIb CBOCH JIEATEILHOCTH B paMKaxX MPEIOKEHHBIX YCIOBUI
1 TpeOOBaHMIA;

w e e e

® OILIEHUBATH CBOIO JIEATEIBLHOCTD, apTyMEHTUPYS IPUYHUHBI JOCTH>KEHHS WJIM OTCYTCTBHSI INIAHUPYEMOTO PE3YIIbTara;

® HAXOJIUTh JOCTATOYHBIE CPEJCTBA /TSl BHIOTHEHHSI y4eOHBIX IeHCTBUIN B I3MEHSIIOIICHCS CUTYAIlUH W/WIIK IPH OTCYTCTBUHU IIAHUPYEMOTO PE3yNbTara;

e paboTas mO CBOEMY IUIaHy, BHOCHUTh KOPPEKTHUBHI B TEKYIIyIO JICSITEIbHOCTh Ha OCHOBE aHalW3a W3MEHEHUW CHUTyallud JJs TOJy4eHUs
3arIaHUPOBAHHBIX XaPAKTEPUCTHK MPOIYKTa/pe3ybTara;

® YCTAaHaBIUBAaTh CBSI3b MEXIY MOJYyYEHHBIMHU XapaKTEPUCTUKAMHU MPOAYKTa M XapaKTepPUCTUKAMU Mpollecca AESITeNbHOCTH U IO 3aBEpIICHUU



NEeSATEeIbHOCTH IpejiaraTb NU3MEHEHUE XapaKTePUCTUK Ipoliecca JIJIs MOMyUYeHHUs YAYUIICHHBIX XapaKTePUCTUK MPOIYKTa;
® CBEpATHh CBOM JCHCTBHUS C LIEIBIO U, P HEOOXOAMMOCTH, UCTIPABIIATH OMIMOKU CaMOCTOSITENBHO.

4. 'VYmeHue OIlEHUBATh MPABHJILHOCTh BBINOJIHEHUS y4eOHOM 3a7a4l, COOCTBEHHbIE BOBMOXKHOCTH ee perieHus. O0yJaronuiicss CMOXeT:

® OMpeAeNsiTh KPUTEPUU MPAaBUILHOCTU (KOPPEKTHOCTH) BBIIOTHEHUS y4eOHOI 3a1a4u;

e aHAIM3UPOBATh U 00OCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS JJIsl BBIMOIHEHUS y4eOHOU 3a/1auu;

e CcBOOOJHO MOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMH OIICHKHM M CAMOOILICHKH, UCXOIS M3 LEIH U UMEIOUIMXCS CPEACTB, pa3jiuuas pe3ylbTar U
CIIOCOOBI NEHCTBUM;

® OLIEHUBATH MPOAYKT CBOCH JEATEIBHOCTH 10 33JaHHBIM U/HIIM CAMOCTOSITENIEHO ONPENIEICHHBIM KPUTEPUSIM B COOTBETCTBHH C IIEJIBIO I€ATEIILHOCTH;

e 000CHOBBIBATh JOCTH)KUMOCTD IEJIM BBIOPAHHBIM CIIOCOOOM HAa OCHOBE OIICHKH CBOMX BHYTPEHHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

¢ (bUKCHPOBATH M AHATTM3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTeIbHBIX PE3YJIHTATOB.

5. Bnangenme ocHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PEUICHUM M OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B y4eOHOU M MMO3HABATEIbHOM.
OOyuaroIuics: CMOXKeT:

e HaOMIOAaTh W aHAIM3MPOBATh COOCTBEHHYIO YUEOHYIO M TIO3HABATEIbHYIO JAEATEIBHOCTh M JESATEIBHOCTh APYIHX OOydaromuXcs B IpOIEcce
B3alMOIIPOBEPKU;

® COOTHOCHUTDH pPEalIbHbIEC U IIJIAHUPYEMbIe PE3YIbTaThl MHANBUAYAIBHON 00pa30BaTeIbHOM 1€ATEILHOCTH U I€TIaTh BHIBOIBI,

® [PUHMMATh PElICHHE B YUeOHOM CUTYalluu 1 HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENIHO OIpPEesITh MPUYMHBI CBOETO yCIeXa UM HEeyCleXa U HaXOIUTh CIIOCOObI BBIXO/A U3 CUTYyalluu HEyCIexa;

® DPETPOCHEKTUBHO OINpPEAEIATh, KAKHE JIEUCTBUSA 110 PEIICHUI0 YUeOHOH 3a/1aun MM MapaMeTphl 3TUX JEHCTBUM MPUBENIN K MOJYUYEHUIO UMEIOIIErocs
MPOJYKTa yu4eOHOM eI TeIIbHOCTH;

® JIEMOHCTPHUPOBATH MPHUEMBI PETYIALNUN NCUXO(PU3NOIOTHUECKUX/ SMOLMOHAIBHBIX COCTOSHUM Ui AOCTHKeHUs 3 deKTa YCIOKOeHus (yCTpaHeHus
SMOILIMOHANBHON  HANpsHKEHHOCTH), J¢dekTa BocCcTaHOBIEHUS (ocrnableHuss TMposBICHWM yTomieHus), d¢ddexkra axTUBU3alUU  (TOBBIIICHUS
MCUXO(PU3NOIOTHUECKON PEAKTUBHOCTH).

ITo3naBarenbHbie Y Y]]

6. VYMeHue omnpenensaTh MOHATHUS, cO37aBaTh OOOOIIEHUS, YCTaHABIMBATh aHAJOTUH, KJIacCU(UIUPOBATh, CAMOCTOSTEIILHO BBIOUPATh OCHOBAaHUS U
KpUTEpUU ISl KJIAaCCU(PHUKAIMKM, YCTAHABJIMBATh IMPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE pPACCY)XIEHUE, YMO3aKJIIO4YeHHE (MHIYKTHBHOE,
JeTyKTUBHOE, TI0 aHAJIOTHH) U JIeNaTh BbIBOABI. OOydaroIniics CMOXET:

e 1010MpaTh CIOBA, COMOAYNHEHHBIE KJIIOUEBOMY CJIOBY, ONPEIEISAIONINE €ro IPU3HAKU U CBOMCTBA;

® BBHICTPaMBaTh JIOTUYECKYIO IIETIOUKY, COCTOALIYIO U3 KIFOUEBOTO CJI0BA U COTIOAYMHEHHBIX EMY CJIOB;

® BbUIEIATH OO MIPU3HAK ABYX UM HECKOJIBKUX MPEIMETOB UJIU SIBJICHUN U OOBSICHATH UX CXOJICTBO;

e 00BENMHATH IPEIMETHI U SIBICHHUS B TPYIIIHI 10 ONPEAeTICHHBIM TPU3HAKaM, CPaBHUBATh, KIACCUPUITUPOBATh U 00001IaTh (PaKTH U

® SBJICHUS,

® BBUIETATH SIBICHUE U3 OOLIET0o psifa Ipyrux sSBJICHUI;

e omnpeaensiTh OOCTOATENbCTBA, KOTOpPbIE MPEALIECTBOBAIM BO3HUKHOBEHHIO CBSI3M MEXKAY SBJICHUSIMH, U3 OSTHX OOCTOATEILCTB BBIJIEISTH
OTIpe/IETISIONINE, CIOCOOHBIE OBITh MPUUYMHON JAHHOTO SIBJICHHUSI, BBISIBIISATH IPUUYHMHBI U CIIEICTBUS SBICHUII;

® CTPOUTH PACCY)KJCHHE OT OOIIUX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSM M OT YaCTHBIX SBJICHUN K OOIINM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCY)XJCHHE Ha OCHOBE CPAaBHEHHS ITPEMETOB U SBJICHUH, BBIIEISS IPH 3TOM OOLIME TPU3HAKH;

® y3Jararh NOJYYEHHYIO HH(OPMAINIO, HUHTEPIIPETUPYS €€ B KOHTEKCTE pelaeMoil 3a1a4u;



® CaMOCTOSITEIILHO YKa3bIBaTh HAa HH(OPMALIMIO, HYKIAIONIYIOCS B IPOBEPKE, IpeAiaraTb 1 IpUMEHSTH CIIOCO0 MPOBEPKH JT0CTOBEPHOCTH HH(OpMAITUY;

e BepOATU30BaTh SMOLIMOHATIBLHOE BIEYATIIEHNE, OKa3aHHOE HAa HETO HCTOUYHUKOM;

® OOBSACHATH SIBJICHHUSA, NMPOLECCH, CBA3M M OTHOIIEHUS, BBISABISEMBIC B XOJI€ IO3HABATEIBHOM M HCCIEAOBATEIbCKON AESITEIBHOCTH (IPUBOIUTH
00BbsACHEHHE C U3MEHEHUEM (DOPMBI IIPEICTABICHUS; OOBACHATD, ACTATU3UPYS I 000011as1; OOBACHATH C 3aJJaHHON TOYKHU 3pEHUs);

® BBIABJIATH U Ha3bIBaTh IPUUYMHBI COOBITHS, SIBJICHUS, B TOM YHUCII€ BO3MOXHbIE /Hanbosiee BepOATHbIEC IPUUUHBI, BO3SMOXKHBIE MOCIIEICTBUS 3aaHH O
IPUYMHBI, CAMOCTOATEIIBHO OCYIIECTBIISAS IPUUYNHHO-CIICACTBEHHBIN aHAJIN3;

e JieaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHAJIHM3a Pa3HbIX TOYEK 3PEHHs, MOATBEPKIAaTh BHIBOJ COOCTBEHHON apryMEHTAIMEeH WM CaMOCTOSITEEHO
IIOJIy4YEHHBIMU JJAHHBIMHU.

7. VYMmeHue co3naBaTh, NPUMEHATh U MPEOOPA30BHIBATH 3HAKM M CHUMBOJIBI, MOJEIM M CXEMbI AJIS pELIeHHs Y4eOHBIX U IMO3HABaTEIbHBIX 3a/ay.
OOyJaronuics CMOXET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM IPEJIMET U/UJIH SBJICHNUE;

® OIIpEaeIATh IOTHYECKHUE CBSI3U MEXAY NpeIMeTaMH W/WIIN SBIEHUSAMH, 0003HAYaTh JaHHBIE JIOTHYECKHUE CBSI3U C ITOMOIIBIO 3HAKOB B CXEME;

e co3JaBaTh A0OCTPAKTHBIN MM peabHbIi 00pa3 npeaMeTa u/uin sBICHUS;

® CTPOUTH MOJIEB/CXEMY Ha OCHOBE YCIOBMH 3a7ia4M U/WIIK cioco0a ee PeLIeHus;

e co3JaBaTh BepOajbHbIC, BELIECTBEHHbIE U MH()OPMAIMOHHBIE MOJENU C BBIJECICHHEM CYLIECTBEHHBIX XapaKTEPUCTHK OOBEKTa JUIsl ONpeAeeHUs
crioco0a pelieHus 3a/1a4u B COOTBETCTBUU C CUTYaIUeH;

e TIpeoOpPa30BBIBATh MOJIEINU C LIETBIO BBISIBICHUS OOIIMX 3aKOHOB, ONPEACIISIONINX JAHHYIO IPEIMETHYIO 00J1acTh;

® TIEPEBOAUTH CIOKHYIO 10 COCTAaBY (MHOTOACHEKTHYIO) HH(OPMAIHIO U3 Ipad)uueckoro Wik (OpMaIn30BaHHOTO (CHMBOJIBHOTO) TPEICTABICHUS B
TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, aJITOPUTM JEHCTBUS, UCTIPABIISATH WIM BOCCTAaHABIMBATH HEM3BECTHBIN paHee aJrOpUTM Ha OCHOBE MMEIOILErocs 3HaHUs 00 00bEKTe,
K KOTOPOMY IIPUMEHSIETCS aJTOPUTM;

® CTPOUTH JI0KA3aTENbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHAIM3UPOBATh/pedIEKCUPOBATh OMBIT Pa3paboTKU U pealn3aluy y4eOHOro NMpoeKTa, UCCael0oBaHus (TEOPEeTHUECKOT0, IMIUPUUYECKOI0) Ha OCHOBE
MPEIOKEHHON TTPOOJIEMHON CUTYAIINH, IOCTABICHHOW 11EIU W/WIH 3aJJaHHBIX KPUTEPHUEB OIICHKU MPOYKTa/pe3yabTara.
8. CwmbIcioBoe uteHue. O0y4Jarouiics CMOXET:
HaXOJMTh B TEKCTE TpeOyeMyro HHPOPMALIUIO (B COOTBETCTBUU C LIEISIMU CBOEH EATEIILHOCTH);
OPHEHTUPOBATHCS B COJIEPKAHUU TEKCTa, TOHUMATh LI€J0CTHBIN CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;
YCTaHaBJIMBAaTb B3aUMOCBA3b OIMMCAHHBIX B TCKCTEC CO6I)ITI/II71, fIBJ'IeHPIfI, IMpoLIeCCCOB;
PE3IOMHPOBATH IIABHYIO UACIO TEKCTA;

® TpPeoOpa3OBLIBATh TEKCT, «IIEPEBOS» €r0 B APYTYI0 MOJAIbHOCTh, HHTEPIPETUPOBATh TEKCT (XYI0KECTBEHHBIA U HEXYIOKECTBEHHBIN — y4eOHBIH,
HAyYHO-TIONYJISIPHBIN, HH()OPMaIIMOHHBIH, TEKCT non-fiction);

® KPUTHYECKH OICHUBATH COJEp)KaHue U (OpMy TEeKCTa.

9. (DOPMHPOBaHHe " pa3BUTUEC SKOJIOTMYCCKOI0 MBIIIJICHUA, YMCHHUEC MIPUMEHATL €TI0 B HO3HaBaTeJ'II)HOI\/II, KOMMYHHKaTHBHOﬁ, COHH&HBHOﬁ IMPAKTHUKE U
npodeccroHanbHOM opueHTanuu. OO0yJaroIuiCcs CMOXKET:

® OMpeAeNsAThH CBOEC OTHOIICHHUE K MIPUPOIHON Cpejie;

® AHATM3UPOBATH BIUSHUE FKOJIOTHYECKUX (PAKTOPOB HA CPEAy OOMTAHUS )KUBBIX OPTaHU3MOB;



® IIPOBOJAUTH NPUUYMHHBIN U BEPOSTHOCTHBIM AHAJIU3 YKOJIOTUYECKUX CUTYALIMA;

® TIPOTHO3MPOBATH U3MEHEHMS CUTYALlUU MPU CMEHE JIEHCTBUS OJHOTO (paKTopa Ha ACUCTBUE IPYroro (akTopa;

® pPacCIpOCTPAHATH KOJIOTMYECKHUE 3HAHUS U y4acTBOBATh B IIPAKTUYECKUX JIENax I10 3alUTe OKPYXKAIOLIEN CPEIbI;

e BBIPAKaTh CBOE OTHOIICHHUE K MIPUPOE Yepe3 PUCYHKU, COUMHEHHU S, MOJIEIH, IPOCKTHbIE PaOOTHI.

10. Pa3BuTre MOTHBALIMU K OBJIAJICHHUIO KYJABTYPOH aKTHBHOT'O MCIIOJIB30BAHMUS CIIOBAPEH U APYTHUX MOMCKOBBIX cucTeM. OOyJaroImuicss CMOXKET:

e OmpenensaTh He0OXOIUMbIE KJIIOUEBbIE TOMCKOBBIE CJIOBA U 3alIPOCHI;
®  OCYIIECTBIIATh B3aUMOJEHCTBUE C NIEKTPOHHBIMU IIOUCKOBBIMU CUCTEMAMH, CIIOBAPSIMU;
e (hopMHPOBATH MHOKECTBEHHYIO BBIOOPKY M3 IIOMCKOBBIX HCTOYHUKOB Ul 00BEKTUBU3ALIUYU PE3YIIBTATOB ITOMCKA;
® COOTHOCHTH IIOJIy4E€HHBIEC PE3YIBTAThl IIOUCKA CO CBOEH AEATEIbHOCTBIO.
KomMmyHukarususbie Y Y]

11.  YMmeHue OpraHu30BbIBaTh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIBHOCTb C YUUTEIEM U CBEPCTHUKAMM; paboTaTh MHAMBUAYAJIBHO U B
rpyIme: HaXoAUTh oOliee peleHre U pa3peniarh KOH(IMKTBI Ha OCHOBE COINIACOBAaHUS MO3MLMN M ydyeTa MHTEpecoB; (GOpMyIUpOBaTh, apryMEHTUPOBaTh U
OTCTauBaTh cBoe MHeHHE. OOYJaIOMUICS CMOXKET:

— OIpPEIENATh BO3MOXKHBIE POJIM B COBMECTHOM JEATEIBHOCTH;

— UIPaTh ONPEIEIICHHYIO POJIb B COBMECTHOM EATEIBHOCTH;

— IPUHUMATh O3UILMIO0 COOECEAHNKA, TOHUMAs IIO3UIUIO APYroro, pa3inyarh B €ro peun: MHEHHE (TOUKY 3pEHHUs ), 10Ka3aTelbCTBO (ApryMEHThI), (haKThl;
TUIIOTE3bl, AKCHOMBI, TEOPUH;

— OIpenensTh CBOU ACUCTBUS U JeHCTBUSA MAPTHEPA, KOTOPbIE CIOCOOCTBOBAIN WJIU MPENSATCTBOBAIN NPOAYKTUBHON KOMMYHHUKAIIUH;

— CTpPOUTH [MO3UTUBHBIE OTHOIIEHHUS B IIpoLiecce yueOHOW 1 IIO3HABATEIbHON JAESITEIbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOUKY 3PEHMS, B TUCKYCCHM YMETbh BBIABHIaTh KOHTPApryMEHTHI, epedpazupoBarb CBOIO MBICIb
(BIazeHre MEXaHU3MOM IKBHUBAJICHTHBIX 3aMEH);

— KPUTHYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHUIO, C IOCTOMHCTBOM IIPHU3HABATh OIIMOOYHOCTh CBOET0 MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATh
€ro;

— IpelaraTh aJbTepPHATUBHOE pelleHUe B KOH(DIMKTHOM cUTyaluu;

— BBIJENATH OOLIYIO0 TOUKY 3PEHUSI B TUCKYCCUU;

— JIOTOBapuBaThCs O MPaBUJIaX M BOMpPOCax sl 00CYXAEHUS B COOTBETCTBUH C IMIOCTaBIEHHOM Mepes TPYIIoH 3a1auei;

— OpraHu30BBIBaTh y4€OHOE B3aMMOEHUCTBUE B IpymIie (ONpeaensTh O0IMMe HeNH, paclpeiessTh poJid, 10r0BapUBaTLCS APYT C APYTOM U T. 11.);

— yCTpaHSATbh B paMKax JMajiora pa3pbIiBbl B KOMMYHUKAIMH, 00YCJIOBJICHHbIE HETOHUMaHUEM/HEPUATHEM CO CTOPOHBI COOECETHUKA 3aJauH

(I)OpMBI HJIN COACPIKAHUS qUaJIora.

12.  YMmeHHMe OCO3HAHHO MCIIOJIB30BATh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJau€ii KOMMYHMKALIMM Ul BBIPAXEHHS CBOMX UYBCTB, MBICIEH H
notrpeOHOCTe! Ul TUIAHUPOBAHUS M PETYISLUHM CBOEH JeATeNbHOCTH; BIAJEHUE YCTHOM M MUCHMEHHOW pPEubl0, MOHOJOIMYECKOH KOHTEKCTHOH pedblo.
OOy4Jaronuics CMOXET:

® OIpeaeNsaTh 33/1a4y KOMMYHUKAIIUU U B COOTBETCTBHHM C HEW OTOMpaTh peueBble CPECTBA;

OoTOMpaTh M UCIIOIH30BATh PEUEBBIE CPEJICTBA B MIPOIIECCE KOMMYHUKAIIMH C APYTMMU JIIOABMH (JIMAJIOT B TIape, B MaJIOH rpyrmre U T. 11.);
MPEICTABIATh B YCTHOW WM MTUCbMEHHOU (hopMe pa3BepHYTHIN TIaH COOCTBEHHOM EATEIbHOCTH;

co0TI0IaTh HOPMBI IYOIIMYHON pedH, perliaMeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBUU C KOMMYHHUKATHBHOM 3a/1a4ei;
BBICKa3bIBaTh U 00OOCHOBBIBAaTh MHEHHUE (CYX/IECHHUE) U 3alpalliiBaTh MHEHHE ITApTHEPA B pAMKax UaJIora;



MPUHUMATH PEIICHUE B XO/I€ JUAJIOTa U COTTIAaCOBBIBATH €r0 C COOECETHUKOM;

CO3/1aBaTh MICHMEHHBIE «KIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCTIOJIB30BAaHHEM HEOOXOIUMBIX PEUEBBIX CPE/ICTB;

HCIIOJIb30BaTh BepOAbHBIC CPENICTBA (CPEICTBA JIOTHUECKOM CBSI3U) JUISl BBIJICIICHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

MCIOJIb30BaTh HEBepOATBHBIC CPEJICTBA MM HATNISATHBIC MAaTePUAITBI, IIOATOTOBICHHBIE/OTOOPAHHBIC O]l PYKOBOJICTBOM YUUTEIIS;

JieJ1aTh OIICHOYHBIN BHIBOJ O JIOCTHMIXKEHUH eI KOMMYHHKAIIMU HEMOCPEICTBEHHO MOCJIE 3aBEPILICHUS] KOMMYHHUKATUBHOTO KOHTAKTa U 00 OCHOBBIBATh

ero.

13. dopMUpOBaHUE U PA3BUTHE KOMIIETCHTHOCTH B O0JIACTH MCIOJIb30BaHHSA WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHojorui (manee — MKT).
OOyJaronuics CMOXET:

® [[eJICHAIIPABIIEHHO MCKATh M HMCIIOJIb30BaTh HHPOPMALIMOHHBIC PECYPChI, HEOOXOMUMBIE ISl PEIICHUS YU4COHBIX M MPAKTUYCCKUX 33734 C MOMOIIBIO
cpeactB UKT;

e BEIOHMpATh, CTPOUTH U HCITOJIL30BATh aJICKBATHYIO MH(GOPMAIIMOHHYIO MOJIEIh JUISI TIEpeadl CBOMX MBICIICH CPEIICTBAMH €CTECTBEHHBIX B (hOPMaThHBIX
SI3BIKOB B COOTBETCTBUHU C YCJIOBUSIMH KOMMYHUKAIIHNH;

® BBIJICIATH HH(OOPMAIIMOHHBIN aCIEKT 3a/1a49M, ONIEPUPOBATh JAaHHBIMH, HCIIOJb30BaTh MOJICIb PEIICHUS 3a1a4H;

® UCIOJB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKIIFOUAst BEIOOp aJIeKBAaTHBIX 33a]]a4€ MHCTPYMEHTAIbHBIX TPOrPaMMHO-AIMIAPATHBIX CPEJCTB U CEPBUCOB)
JUIS pelieHrs WH(OOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX Y4€OHBIX 3a]a4, B TOM YKCJIe: BBIUYMCICHHE, HAlMCAaHUE MHCEeM, COYMHEHHH, TOKIan0B, pedeparos,
CO3JJaHHE€ MPE3CHTAUU U JIp.;

® UCIOJB30BaTh HH(OOPMAIUIO C YYETOM 3TUYECKUX U MPABOBBIX HOPM;

e co3/1aBaTh UH(POPMALIMOHHBIE PECYPCHI PA3HOTO THUIA U JIJIS PAa3HBIX ayIUTOPUi, cOOII0NaTh HH(OOPMALIMOHHYIO TUTHEHY M TpaBUiia HH()OPMAIIMOHHON
0€30MacHOCTH.

JInyHoCTHBIE:

V BhIIyCKHUKA OyAyT C(hOPMUPOBAHBI:

BoinyckHuk HayuyuTes B 9 kjaccax (1J151 MCIOJIb30BAHUS B MIOBCEHEBHOM KU3HHU U 00ecrevyeHHs1 BO3MOKHOCTH YCIIEIIHOT0 NPOA0ZKeHHsI 00pa30BaHMA
Ha 0a30BOM yPOBHE)

JIeMEHThI TEOPHH MHOKECTB M MaTeMATHYeCKOH JTOTMKHU
e  OmnepupoBaTb Ha 6a30BOM YPOBHE MOHATHSIMHU: MHOXKECTBO, 3JIEMEHT MHOKECTBA, IOIMHOKECTBO, IPUHAIIIEKHOCTB;
®  33/1aBaTh MHOXECTBA [IEPEUUCIIEHUEM UX JIEMEHTOB;

® HAXOIUTH MepeceveHne, O0beTUHEHHE, TOIMHOXKECTBO B MTPOCTEHIIINX CUTYAIUIX;

e onepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMU: OTPEICICHIE, aKCHOMa, TEOpEMa, JI0Ka3aTeIbCTBO;

® TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIJIsI TTOATBEPKACHHUS CBOMX BHICKa3bIBAHUMH.
B noBcenqHeBHOI KU3HM ¥ NIPU U3YYE€HHH APYTUX NMPeIMETOB:

®  WCIOJIb30BaTh I'paUecKoe MPEACTABICHHE MHOXXECTB JIJISi OMHMCAHUS PEATbHBIX MPOIECCOB M SIBICHHM, MPU PEIICHUU 3a7ad JAPYTUX yUeOHBIX
MPEMETOB.
Yucaa

e OmepupoBarh Ha 0a30BOM YpPOBHE MOHATHSIMH: HATypaJbHOE YUCIIO, IEJI0€ YUCI0, OOBIKHOBEHHAS IPO0b, NECATUYHAS ApOoOb, CMEIIaHHAS JPO0b,
panroHaIbHOE YHCIIO0, apu(PMEeTHUECKUI KBaJPaTHbIN KOPEHb;

®  HCMOJIb30BaTh CBOMCTBA YKCEN U MTPaBUJIa JEHCTBUI NPU BBINOJHEHUN BBIYUCIICHUN;



KCIIOJIb30BaTh MPU3HAKH JIETUMOCTHU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIUMCICHUN U PEIICHUH HECIOXKHBIX 33]1a4;
BBITIOJIHSITh OKPYIJICHHE PAllMOHATIBHBIX YUCEI B COOTBETCTBUHU C MPABUIIAMU;

OLICHUBATh 3HAYEHHE KBAJPATHOTO KOPHS U3 MOJIOKHUTEIHHOIO LIEJIOT0 YnCa;

pacno3HaBarh palMoHaJIbHbIC U UPPALIMOHAIBLHBIC YHCTIA;

CPaBHMBATh YHCJIA.
B noBcenHeBHOM KU3HM M IPH M3YYeHHUH JAPYTHX NPEAMETOB:
OLICHUBATh PE3YIbTATHl BBIYMCICHUH NPU PELICHUH NTPAKTUYECKUX 3a]1a4;

®  BBIOJHATH CPABHEHUE YHCEIl B PEAJIbHBIX CUTYallUsX;

®  COCTaBJIATH YHCIIOBBIC BHIPAKEHUS P PEIICHUH MPAKTUYECKUX 3aJ1a4 U 33734 U3 APYrHX y4eOHBIX MPEIMETOB.
ToxnecTBeHHbIE IPe00pa3oBaHUs

e  BpImonHATE HecoXHBIE TPe0Opa30BaHMsl ISl BBIYUCICHUS 3HAUEHUM YUCIIOBBIX BBIPAXKEHUH, COAEPIKAILMX CTEIIEHU C HaTypajbHBIM IOKa3aTeleM,
CTEIEHH C IIEJIBIM OTPULIATENIbHBIM I10Ka3aTelIeM;

e BBINOJIHATH HECIOXKHBIE TPE0OPa30BaHUS LIETIbIX BEIPAXKEHUI: pacKpbIBaTh CKOOKH, IPUBOJUTH OJAOOHbIE Cl1aracMble;

e  HCHONB30BaTh (POPMYNBI COKPAIICHHOTO YMHOXXEHHs (KBaJpaT CyMMBI, KBaJapaT Pa3HOCTH, Pa3HOCTh KBAJAPATOB) JUIS YINPOUICHUS BBIYUCICHHUH
3HAYEHU M BBIPAKECHUM;

e BBIIOJHATH HECIOXKHBIE Pe0Opa30BaHUsI JPOOHO-TMHEUHBIX BHIPAKEHUH 1 BBIPaXXEHUH ¢ KBaIpaTHBIMU KOPHSMHU.
B noBcenHeBHOM KU3HM M IPH M3YYEHHH APYTHX NPEAMETOB:

®  [IOHMMAaTh CMBICI 3aIIUCH YUCIIA B CTAHAAPTHOM BUJIE;

e onepupoBarh Ha 0a30BOM YpOBHE MOHATHEM «CTAHJAPTHAs 3alUCh YHUCTIAY.
YpaBHeHUs1 M HepaBeHCTBA

e OmnepupoBarb Ha 6a30BOM YPOBHE MOHSTHUSIMH: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YPaBHEHHE, KOPEHb YPAaBHEHMSI, PEILIEHUE YPAaBHEHUS, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEILIEHUE HEPABEHCTBA;

®  IPOBEPATH CIPABEUIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

L4 peuarb JINHEMHbBIE HEPABCHCTBA U HECJIOKHBIC HECPABCHCTBA, CBOASAIINECH K HHHCﬁHLIM;

L4 peuiaTb CUCTEMbI HCCJIOKHBIX JIMHENHBIX ypaBHCHI/II\/'I, HCPABCHCTB,

®  TPOBEPSATH, ABISIETCS JTU TaHHOE YUCIIO PEUICHIEM YpaBHEHUS (HEPaBEHCTBA);

e  pemiath KBaJpaTHbIC YpaBHEHUS MO (popMylie KOpHEH KBAAPATHOTO YpaBHEHHUS;

e  1300paXkaTh PEIICHUS HEPABEHCTB U UX CHCTEM Ha YUCIOBOU MPSMOA.
B noBceaHeBHO KM3HM U NIPH U3YUYEHHUU APYTUX MPeIMETOB:

®  COCTaBJIATH U peliaTh JIMHEHHBIC ypaBHEHUS TIPU PEIICHUH 3aa4, BOZHUKAIONIUX B IPYTUX yYEOHBIX MPEIMeTax.
DyHKIUH

e Haxoauth 3Ha4eHHE (QYHKIUH 110 33JAHHOMY 3HAYCHHUIO apTyMEHTA,

®  HAXOIWUTh 3HAUYEHHUE apTyMEHTA IO 33JaHHOMY 3HAYCHUIO (PYHKIIMH B HECIIOKHBIX CUTYaIIHsIX;



OTIpE/IETIATH MOJI0KEHHE TOYKHU 0 €€ KOOpAUHATaM, KOOPIUHATHI TOUKH I10 €€ MOJIOKEHUIO Ha KOOPJMHATHOM IITOCKOCTH;
10 rpauKy HaxXoAUTh 00IaCTh ONpeesIeHUs, MHOXKECTBO 3HAUCHUN, HYIHU (DYHKIIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH BO3paCTaHUS U

yObIBaHUS, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIUH;

CTpPOUTH rpaduK JUHEHHON (HYHKIINH;

MIPOBEPSTH, SIBISETCS JIM JAHHBIH rpaduk rpadKoM 3aJaHHON QYHKIMK (JIMHEHHOM, KBaJpaTHYHON, 00paTHOM MPONOPIIMOHAILHOCTH);
OTIPEEIIATh MPUOIIKCHHBIC 3HAYCHUS KOOPIUHAT TOUKHU TepeceucHust rpadukoB (HyHKIINH;

OIIepUPOBaTh Ha 0A30BOM YPOBHE IMOHITHIMU: TIOCIECIOBATEILHOCTD, apUPMETHIECKAsT TPOTPECCHS, TEOMETPHUYECKAs! IPOTPECCHUS;
peniaTh 3a7a49 Ha MIPOrPECCUH, B KOTOPBIX OTBET MOXKET OBITh TOTYYEH HETIOCPEICTBEHHBIM MOJICUETOM 0€3 pUMEHEHUs (JOPMYIL.

B noBceqHeBHOM KM3HHU U IPH U3YICHUH JIPYTUX NIPEIMETOB:

HCII0JIBb30BaTb l"pa(bI/IKI/I PCAJIBHBIX ITPOLECCOB U 3aBHCHUMOCTEH JJI1 OIIPCACIICHUA UX CBOICTB (HaI/I6OJ'IBH_II/I€ 1 HAMMCHBIINWEC 3HAYCHUS, IIPOMECIKYTKHU

BO3paCTaHuA U Y6LIBaHI/I$I, 00JIaCTH MOJIOXKUTENBHBIX U OTPULATCIIbHBIX 3HAUCHUU U T.H.);

MCIOJIB30BaTh CBOWCTBA TMHEHHOW (DYHKIMU U ee TpaduK MpH pelIeHnH 3aa4 U3 JPYruX y4eOHBIX MPEIMETOB.

CrarucTika v TeOpusi BEPOSATHOCTEMH

Nmets npeaACTaBJICHHUC O CTATUCTHUYCCKUX XAPAKTCPHUCTUKAX, BEPOATHOCTH CJ'Iy‘IEIfIHOFO CO6BITI/IH, KOM6I/IHaTOpHBIX 3aJadax,
peuiaTrb HpOCTGﬁIHPIG KOM6I/IHaTOpHLIC 3ala4 MCTOAOM IIPAMOIO U OPraHU30BaHHOI'O nepe6opa;

OpeaACTaBIATb JaHHBIC B BUAC Ta6J'II/II_[, auarpamm, Fpa(bHKOB;

YuTaTrb I/IH(1)OpMaI_[I/IIO, MMpEACTAaBJIICHHYIO B BUJIC Ta6J'II/II_IBI, AuarpamMMal, I‘pa(i)I/IKa;

OLCHUBATb BEPOATHOCTDH COOBITHS B HpOCTeI\/'IH_II/IX CIIydasx,

HUMCETHh NPCACTABICHUC O POJIM 3aKOHA OOJIBIIINX YHCENI B MACCOBBIX SIBJICHUSX.

B noBcenHeBHOM KU3HHM M IPH M3YYEHHH APYTHUX NPEAMETOB:

OLIEHHMBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METO/IOM I1epedopa;
MMETh MPEJCTABIEHUE O POJIM MTPAKTUUYECKH IOCTOBEPHBIX U MAJIOBEPOSTHBIX

OIICHUBATL BEPOATHOCTH PCAJIbHBIX COOBITHH U ABJIECHUH B HECIOKHBIX CUTyalusx.

TekcToBBIE 3a1a4N

Pemarpe HecOXKHbBIE CIOKETHBIE 33/1a4l Pa3HBIX TUIIOB Ha Bce apupMeTHUECKHE IEHCTBUS;
CTPOUTH MOJIENb YCIOBHS 3aJauu (B BUAE TaOIMIIbI, CXEMBbI, pUCYHKA WJIM YPaBHEHHUS), B KOTOPOU J1aHbl 3HAYE€HHUS JIBYX U3 TPEX B3aUMOCBSI3aHHbBIX

BCJIMYHMH, C TCJIbIO MMONCKA PCIICHUA 3a1a41U,

OCYIIECTBIIATH CIOCO0 MOMCKA PELIEHUS 3a7a4H, B KOTOPOM PacCyJI€HHUE CTPOUTCS OT YCIOBHSI K TpeOOBAaHHUIO UM OT TPeOOBaHUs K YCIOBHIO;
COCTaBJISITh TIJIaH PEIICHUS 3a/1a4H;
BBIJICJISITH DTAIbl PEIICHHS 3a1a4H;

HHTCPpHIPCTUPOBATE BHIYUCIIMTCIIBHBIC PC3YIIBTATHI B 3a1a4€, UCCIICAOBATH IMOJIYYCHHOC PCUICHUC 3aa4U,

3HATb pas3IMvyuc CKOpOCTefI 00BEKTa B CTOSUCH BOAC, MIPOTHUB TCUCHUA U 11O TCUHCHHUIO PCKU;

pelIaTh 3aa41 Ha HAXOXJACHUC YaCTH YUCJIa U YHUCJIA 110 €ro 4aCTH,

peiaTh 3aJa4u Pa3sHbIX TUIIOB (Ha pa60Ty, Ha IIOKYIIKHU, Ha I[BI/I}KeHI/Ie), CBA3BIBAONINX TPU BECJIUYHHBI, BBIACIIATE OTU BEJIMYHUHBI 1 OTHOIICHUS MCKIY



HUMU;
®  HAXOAUTH MPOIEHT OT YKCJIA, YUCIIO MO MPOIEHTY OT HETO, HAXOAUTH MPOLEHTHOE CHUKEHHE WIIM MTPOLIEHTHOE MOBBIIICHUE BEJIMUUHBI;
®  pelIaTh HECIOXKHBIE IOTUYECKUE 3a]Ja4l METO/IOM PACCYkKICHUU.

B noBcenHeBHOM KU3HM M IPH U3YYeHHUH IPYTUX NPeAMETOB:

OO0yueHue MaTeMaTUKe B OCHOBHOM LIKOJIE HAIIPABICHO HA JOCTH)KEHUE CIENYIOLINX yenell:

I B nanpasnenuu auunocmnozo passumus.

(dopMHpOBaHUE NPEJCTABICHUN O MaTeMaTHKe, KaK YacTH OOIIeYeIOBEYEeCKOM KYIbTYpbl, O 3HAYMMOCTH MaTe€MaTUKU B Pa3BUTUM LIMBUWIM3ALUU U
COBPEMEHHOI0 00IIECTBA;

pa3sBUTHE JTIOTMYECKOTO U KPUTUYECKOTO MBILIIECHHS, KyIbTYpPbl p€UH, CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

(opMUpPOBaHUE HMHTEIEKTyaJbHOM YECTHOCTU M OOBEKTUBHOCTH, CIHOCOOHOCTU K IPEOJOJCHUIO MBICIUTEIbHBIX CTEPEOTHIIOB, BBITEKAIOIIUX W3
OOBIJICHHOTO OIIbITA;

BOCIIUTAHUE KaYeCTB JINYHOCTH, 00ECTIEYMBAIONINX COLUATBHYI0 MOOUILHOCTh, CIOCOOHOCTH MPHHUMATh CAMOCTOSITEIIbHBIC PELICHHUS;

(dopMHUpOBaHUE KaueCTB MBIIIICHHSI, HEOOXOIUMBIX Ul aJaNTallui B COBPEMEHHOM MH(POPMAIIMOHHOM OOILECTBE;

pa3BUTHE UHTEPECA K MaTEMATUYECKOMY TBOPUYECTBY U MaTEMaTUYECKUX CIIOCOOHOCTEN;

B memanpeomemuom nanpagnenuu:

pa3BUTHE TPEACTABICHUNH O MaTeMaTHKe Kak (opMe ONMUCAaHUS W METOJe MO3HAHMS ACWCTBUTEIBHOCTH, CO3IAaHHE YCIOBHUU ISl MPHOOPETEHUS
IIEPBOHAYaJIbHOIO OIBITa MATEMAaTHYECKOTO MOJEIMPOBAHMS;

¢dopmMupoBaHue O0MKX CIIOCOOOB MHTEIUIEKTYAIBHON JAEATEIbHOCTH, XapaKTEPHBIX U1 MATEMAaTUKH M SIBJSIFOIINXCS OCHOBOM MO3HABATEIbHON KYJb-
TYpbl, 3HAYMMOH JJIs1 PA3INYHBIX Cep YeIOBEUECKOH 1eATeIbHOCTH;

I B npeomemrnom nanpasnenuu:

. OBJIQZICHHME MAaTeMaTHYEeCKUMHU 3HAHMSIMM U YMEHMSIMH, HEOOXOJUMBIMU JJISi NMPOJOJDKEHHUS] 00pa3oBaHMs, U3YUYEHHUS CMEXKHBIX JMCLMIUIMH,
IIPUMEHEHHUS B ITIOBCETHEBHOMN KU3HU;

* co3gaHue (GyHIAMEHTA /I MATEMATHYECKOr0 pPa3sBHTHUsA, (JOPMHUPOBaAHUS MEXaHHU3MOB MBINLICHHS, XaPAKTEPHBIX VI MAaTeMATH4eCKOl
AesTeJIbHOCTH.

3apaum:

OBJIAJICTH CHUCTEMOM MaTeMaTHYeCKHX 3HAHUU W YMCHHﬁ, HGO6XOI[I/IMBIX A1 IpUMCHCHUA B HpaKTHqGCKOﬁ ACATCIIBHOCTH, M3Y4YCHHUU CMCIKHBIX
JUCLMILINH;

croco0CTBOBATh MHTEIUIEKTYAIbHOMY Pa3BUTHIO, (POPMUPOBATH Kau€CTBA, HEOOXOIMMBIE YEITOBEKY JIJIs TIOTHOIICHHOM KH3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MAaTeMaTUYECKON AESITEIBbHOCTH: SICHOCTH M TOYHOCTH MBICIM, MHTYMIIMM, JOIMYECKOTO MBIIIJIEHHS, POCTPAHCTBEHHBIX IPEACTABICHUM,
CIOCOOHOCTH K MPEOIOJIEHUIO TPYIHOCTEH;

(dbopmMupoBaTh NMpencTaBlIeHUs 00 UAEAX U METOJaX MareMaTUKU KaK YHHUBEPCAIBbHOTO SI3bIKa HAYKH U TEXHHUKH, CPEJICTBAX MOAEIHPOBAHUS SBICHUHN U
IIPOLIECCOB;

BOCIIUTBHIBATH KYJIbTYPY JIHYHOCTH, OTHOLICHHE K MaTeMaTHKe KAaK 4YacTH o00liedes0Be4ecKON KyJbTYpbl, Urpampmeii ocodyrw poab B
001IeCTBEHHOM Pa3BUTHH.

O01as XxapakTepucTUKA y4eOHOro mpeaMeTa

H3yuenue alee6pbl HaIlCJICHO Ha (bOpMI/IpOBaHI/Ie MATEMaTHYCCKOIO arrapara JJid pCICHUA 3a4a4 U3 MaTCMAaTUKH, CMCKHBIX ITPEAMCTOB, OKPY)KaIOH_Ief/’I PCaJIBbHOCTH. SI3BIK
anre6p1>1 IMOAYCPKUBACT 3HAUCHNEC MAaTCMATUKHN KaK A3BIKA IJIA IMMOCTPOCHUA MAaTEMATUYCCKUX MOIICJICfI, IIpoueCcCoB U SIBJICHUH pE€aaIbHOTO MHpAa. OHHOﬁ M3 OCHOBHBIX 3a1a4



U3y4YeHUs anreOpsl sABIAETCS Pa3BUTHE AJITOPUTMHUUYECKOTO MBIIUIEHUS], HEOOXOAUMOTO, B YaCTHOCTH, JUII OCBOCHMA Kypca HH(POPMATUKH; OBJIaJICHUE HABbIKAMU A€IyKTUBHBIX
paccyxnaenuii. [IpeoOpa3zoBaHre CHMBOIMYECKUX (OPM BHOCUT CBOHM crienuduieckuid BKIaJ B pa3BUTHE BOOOpaKEHHUS, CHOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.
Hpyroii BaxkHOH 3a1adeil H3y4eHNs anreOpsl SBISIETCS MOTYIeHNE IKOTFHIKAaMI KOHKPETHBIX 3HAHNN 0 PYHKIMAX KaK BOKHEHIIIEH MaTeMaTHIeCKON MOIENH JJIsI OTTMCAHUS H
HCCIIEIOBAHUS Pa3HOOOPA3HBIX IPOLECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIMAJIBHBIX,, IEPUOANIECKHUX U JIp.), Ui (POPMUPOBAHMSA y YUAIIUXCS IPEACTaBICHUN
O POJIM MaTeMaTHKHU B Pa3BUTUU LIMBUIU3ALUU U KYIBTYPHI.

IIpuxknagHas HANPaBJEHHOCTH Kypca o0ecneyuBaeTCsl CHCTeMAaTHYeCKUM 00palleHleM K IpuMepaM, pacKpbIBAIOIIUM BO3MOKHOCTH MPUMEHEHH MAaTeMATUKH
K M3YYEHHI0 NelCTBUTEILHOCTH U PElIeHNI0 MPAKTHYECKHUX 32/1a4.

Conep:xkanue yueOHOro npeamera AJreopa 9 kiaacc(l1u)

Kaacc | HammenoBanue | Kosi-Bo | Conep:karesibHbIe eIMHUIBI IIpakTnyeckas yacThb
pasnena, TeMm 4acoB NPOrpamMMBbl
9 1.IloBTOpenue 2
KJIace
HepaBencrBa 10 JInnennbie HEPaBEHCTBA c OJJHUM KonTpoabnas 1.3a4eTNel mo Teme
HeussecTHBIM. HepaBencTsa Bropoii crenenu | padoraNel mo teme | «HepaBeHcTBa»
C  OOHMM HEU3BECTHbIM. PannoHnanbHbIE «HepaBencrBa»

HCpPaBCHCTBA U UX CUCTCMBI.

3.Crenennb 5 CgoiictBa u rpaduk QyHKIIUH KonTpoabnas
ymucaa y = x" . CBoiicTBa 1 rpa@uKu GHyHKIIHI padoraNe2 nmo reme
y=x"n y=x"" «CTenennb ynciaa
[TonsiTue KOpHS CTENIEHH  N.
Apudmernueckuil kopensb crenenu n. Kopau
yéTHOM M Heu€THOM creneHu. CBoiCTBa
kopHel crenenn n. Oynkius KopeHb n-oi
CTETEHHU U3 X.

4.I1ocaenosarena | 7 Uucnosele mnocnenoBarenbHOCTH W HUX | KoHTpoJsbHas padora | 3auéTNe2 1o TEME
bHOCTH CBONCTBA. [TonsTne apudmeTryeckoit Ne3 o Teme «Crenenn.
mporpeccnn. Cymma n  mnepBbix  wieHOB | «IlocienoBarensnoct | [locienoBarenbHOCTID)
apupmernueckoit mporpeccuu. IlonsTue w»
reoMeTpuyeckoil mporpeccun. Cymma n
MEePBBIX YJIEHOB TeOMETPUYECKON
porpeccuu
5.91eMeHTBI 8 ITonatuss abcomoTHOM UM oTHocuTenbHOW | KoHTponbHas pabora
NPUOJIMKEHHBIX MOTPENTHOCTH TPUOTKEHUS. Ne4 o Teme
BbIYMCJICHHH, Crioco06sl IPEICTaBICHUS YHUCJIOBBIX «J1eMEeHThI

CTAaTUCTUKH, JAHHBIX. XapaKkTepUCTUKH YU CJIOBBIX NPUOTHKEHHBIX




KOMOMHATOPUK JaHHBIX. 3amadd  Ha  mepedop  Bcex BbIYMCJICHHH,
" U TeopHH BO3MOXXHBIX BapuaHTOB. KomOuHaTOpHBIE CTATHCTHKH,
BEPOATHOCTEH. npaBwia.  [lepecranoBku.  PasmemieHus. | KOMOMHATOPMKH H
Coueranus. Crnyuaiinble COOBITHSL. Teopuu
BeposatHocTs ciydaiiHoro coositus. Cymma, BEpPOSITHOCT e
IIPOM3BENEHNE M  Pa3HOCTh  CIy4yalHBIX
COOBITUH. HecoBmecTHbie COOBITHS.
He3zaBucumeie coObiTus. YacToTa ciryyaitHbIX
coObITui. O1IeHUBATh BEPOSITHOCTH COOBITHS
B HECJIOXKHBIX CUTYyallUsIX.
6.I1loBTOpenne 2 IToBTOpeHue o teme:
y4eOHOro « HepaBeHcTBa 1 UX CHUCTEMBI»
MarepuaJjia 9 «ApudpMeTndeckas M TeOMETpUYECKas
KJjiacca MIPOrPEeCcCUm»
Bcero: 34 4

Y4ye0Ho — MeTOANYECKHIT KOMILJIEKC.

1.C.M Huxkonbsckuii, M K ITloranos , H.H Pemernukos, A.B llleBkun Anrebpa 8-9 xi.

«IIpocsemenue» 2017

2. Tynsuunckas E.E. Anrebpa 8 knacc biuir-ornpoc. [TocoOue st ygammxcst 00111e00pa3oBaTreabHbIX YUpEKICHUH.

M. Muemosnna 2009r.

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

VY4eOHuk u1st 0011eo0pa3oBareIbHbIX opraHu3anuii. Mocksa

4.Anre6pa TecThl A5 MpoMeEXXyTOUHOM arTecTanuu 7 — 8 kiacc, noj penakiueit Jisiceako @.O.»JIETWUOH» Poctos- Ha- [Jony 2008T. 5.I'aneHkoBa

N.C. MHOroypoBHEBBIE CAaMOCTOSATENIbHBIE Pa0OTHI B opme TecToB 8 — 9 kitaccsl Boirorpaa«Yuuntens» 20081

6.Anrebpa. COopHUK pabouux mporpaMm 7-9 kiaccel. YduebHoe mocodue s 001eo0pa3oBaTeIbHBIX OpraHu3anuii 4-¢ u31anue

Bypmucrposa Mocksa «IIpocsemenue» 2018r.

J1.B YynkoB Temarndeckue Tectsl Juis 7-9 KinaccoB

8. M.K. IToramnos, A.B. IlleBkun « Jlunakrnueckue marepuansl» 8,9 kiace

9..M.K. Iloranos , A.B. llleBkun Metoanueckue pekoMmeHaauu s 7,8,9 Ki1accos.

(coctaButens T. A.
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