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Beenenue
[Tporpamma coctaBiieHa B COOTBETCTBUU ¢ TpeOoBaHUAMU DeiepalibHOTO TOCYJapCTBEHHOT0 00pa3oBa-
TEJILHOTO CTaHJIapTa BTOPOTO IMOKOJICHHSI OCHOBHOTO O0IIEro 00pa3oBaHMs 110 MaTEMaTHKe:

—  @enepansHoro I'ocynapcrsennoro O6paszoBarensHoro Ctanaapta OCHOBHOro oOmiero o0paso-
BaHus (mpuka3 MuHHCTEpCcTBa 00pa3oBaHus u Hayku Poccuiickoit @eneparuu ot 17 gexadps
2014 roma Ne1897);

— Hopm ®enepansaoro 3akona «O6 obpazoanuu B Poccuiickoit @enepanun» «273-03 ot 29 ne-
kabps 2012 rona;

— OcHoBHol O0Opa3oBaTeapHON TPOrpaMMbl OCHOBHOTO ob1iero oopazoBanus MBOY COII Ne 3,
YTBEPKJICHHOM MeAarorndeckuM coBeTom, nmpotokod Nel ot 29.08.2015r.;

— COopHUKa HOPMATHBHBIX JOKYMEHTOB. Marematuka / [IporpamMmma moAroToBjieHa MHCTHTYTOM
CTpaTermuecKux wuccienoBanuii B oOpasoBanuu PAQO. Hayusble pykoBoAgWTEeNd — 4IICH-
koppecnionsieHT PAOA. M. Konnakos, akagemuk PAO JI. II. Ke3suna, CocraButens — E. C.
CasunoB./ M.: «IIpocsemienne», 2012;

— IIpumepHoii mporpammsl 1o Kypcy anredpst (7 — 9 kimacchl), CO3JaHHONW Ha OCHOBE €IMHOM KOH-
HENIUU TpenojiaBaHus MaTeMaTUKU B CpeAHel mikose, paspaboranHoit  A.l.Mep3anskom,
B.b.ITononckum, M.C.Akupom, /I.A. HomMupoBCKMM, BKIIIOUEHHBIX B CHCTEMY «AJTOPUMT
ycrexa» (M.: Benrana-I'pad, 2014) u obecnieuena YMK st 7-9-ro kiaccoB «Anredpa — 7»,
«Anrebpa — 8» u «Anredpa — 9»/ A.I.'Mep3ansk, B.b.Ilononckuii, M.C.fIxup/M.: Benrana-
I'pad, 2014.

B nmaHHBIX TOKYMEHTaxX y4MTHIBAIOTCS OCHOBHBIE Meu U monokeHus [Iporpammel pa3Butus u GopMupo-
BaHUsI YHUBEPCAIBHBIX YUEOHBIX IEHCTBUH JUIT OCHOBHOTO 001Iero oopasosanus. Co3HATEILHOE OBJIAIC-
HUE yYallUMHCS CUCTEMOH anredpanyeckux 3HaHUM U YMEHHUH HEOOXOAUMO B MOBCEIHEBHOM KU3HH IS
U3yYEHUs] CMEKHBIX TUCIUIUTIH U IPOIOIDKEHUST 00pa30BaHusL.

[IpakTryeckas 3HAYMMOCTD IIKOJIILHOTO Kypca aireOpbl 00ycIoBIeHa TeM, 4TO €€ 00BEKTOM SIBIIS-
IOTCSI KOJIMYECTBEHHBIE OTHOIICHUS JEWCTBUTENLHOTO MUpa. MareMaTHyeckasi HOAr0TOBKAa HEOOXOoauMa
JUIsl TOHMMaHHsI IPUHIMIIOB YCTPOIMCTBA U UCIIOJb30BAaHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHS HAyUHBIX
¥ TEXHUYECKHX TOHATHH U UlIei. MaTeMaTHKa sSBIsIeTCs I3bIKOM HayKu M TeXHUKH. C e€ MoMOIIbIo Mojie-
JMPYIOTCS M U3y4arOTCsl SIBJIEHHSI U ITPOLIECCHI, TIPOUCXO/IIIHE B IPUPOJIE.

Anre0pa sBIsieTCS OJHUM U3 ONOPHBIX MPEIMETOB OCHOBHOM IIKOJIbI: OHA 00ECIIEUNBAET N3yUCHHE
JPYruxX JUCLUIUIMH. B mepByto odepeab 3TO OTHOCHTCS K MPEAMETaM €CTECTBEHHO — HAy4HOrO IMKJIA, B
YaCTHOCTH K (pu3uke, nHpopmaTrke. Pa3zBuTHe TOrMuecKoro MbIIUIEHUS yJaluxcs Mpu 00y4eHuH anreo-
pe criocoOCTBYET YCBOCHHUIO MPEAMETOB I'YMaHUTApHOro UKia. [IpakTHueckne yMeHHs M HaBbIKHM ajreo-
panyecKoro Xapakrepa HeoOX0 MBI JUIsl TPYI0BOM U POPECCHOHANTBHON MOATOTOBKY IIKOJIEHUKOB.

Pa3Butne y yyammxcst NpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKAECHUM anredpanye-
CKUX a0CTpaKIMii, COOTHOUIEHUH PEAJbHOTO U WACATBbHOI0, XapaKTepe OTpaKEHUs] MaTeMaTHU4YecKOl Ha-
YKOH SIBJICHUI U MPOLIECCOB PEaTbHOIO MUPA, MECTe alreOpbl B CUCTEME HayK M POJIM MAaTeMaTU4ecKOro
MOJIEIMPOBaHNS B HAYYHOM TO3HAHUM U B MPAKTHUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOIO MHPOBO3-
3pEHUS y4YaluXCsl U Ka4eCTB MBIIIICHHUS, HEOOXOIUMBIX JUI aJalTalliid B COBPEMEHHOM HH(pOPMAIMOH-
HOM OOIIIECTBE.

TpeOyst OT ydammxcsi YMCTBEHHBIX M BOJIEBBIX YCHUJIMHA, KOHIIEHTpAllMd BHUMAaHUS, aKTMBHOCTH
pa3BUTOro BOOOpaXkeHus, anreOpa pa3BUBAaeT HPABCTBEHHbIE YEPThl JIMYHOCTH (HACTOHYMBOCTH, IIElie-
YCTPEMJICHHOCTb, TBOPUECKYIO aKTUBHOCTb, CAMOCTOSITEIIbHOCTb, OTBETCTBEHHOCTb, TPY10JI00HE, AUC-
[UIUTUHY U KPUTUYHOCTH MBIIIICHHS) H YMEHHE apryMEHTHPOBAHO OTCTAaMBATh CBOW B3TJISIBI U YOEK-
JICHHS, a TaKXKe CIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEIICHUS.

N3zyuenne anreOpbl, GYHKIHA, BEPOSITHOCTH M CTATUCTHKH CYIIECTBEHHO PACHIMPSET KPYro3op
y4aluxcsl, 3HaKOMs UX ¢ MHAYKLUEH 1 1eayKuuei, 06001eHneM 1 KOHKpeTH3aliel, aHalTi30M U CHH-
TE30M, KJIacCU(PUKAIMEH U cucTeMaTu3alue, abcTparupoBaHueM, aHAIOTHEH. AKTUBHOE MCIIOIh30Ba-
HH€ 3a]la4 Ha BCEX dTanax yueOHOro mnpoiecca pa3BuBaeT TBOPUYECKHE CIIOCOOHOCTH IIIKOJIEHUKOB.

W3yuenne anredpsl mo3BossieT GOpMUPOBATH YMEHHSI M HABBIKM YMCTBEHHOTO TPpyAa — IJIAHUPO-
BaHME CBOCH pabOTHI, TOUCK PAllMOHAIBHBIX ITyTeH €€ BBIMOJIHEHUS, KPUTHUECKas OLIEHKA PEe3yIbTaTOB.
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B mpouiecce u3yueHust anreOpbl MIKOILHUKH JOJDKHBI HAYYUTHCS M3JIaraTh CBOM MBICIIH SICHO U HCUEp-
MBIBAIOIIE, JAKOHUYHO M EMKO, TPUOOPECTH HABBIKK YETKOTO, aKKYPATHOT'O ¥ TPAMOTHOTO BBITIOJTHCHHS
MaTeMaTHUUYCCKHUX 3aIllrCeH.

Baxneiimeld 3agadeld MIKOJIBHOTO Kypca ajreOpbl SBISETCS Pa3BUTHE JIOTHUECKOTO MBIIUICHUS
yaanuxcs. CamMu 00bEKThI MATEMATHYECKUX YMO3AKIIOUCHHU ¥ IPUHATHIC B anreOpe mpaBmiia UX KOH-
CTPYHUPOBAHUS CIIOCOOCTBYIOT ()OPMHPOBAHHMIO YMEHUN OOOCHOBBIBATh M JIOKA3bIBaTh CYXKICHUS, MPH-
BOJUTH YETKME OMpPENENCHUs, Pa3BUBAIOT JIOTMUECKYI0O MHTYUIIHUIO, KPATKO M HAIJISIIHO PacKphIBAIOT
MEXaHU3M JIOTHYECKUX TMOCTPOCHHUH M ydaT UX MPUMEHEHHI0. TeM caMbIiM anredpa 3aHMMaeT OJHO 3
BEJYIINX MECT B (JOPMUPOBAHUU HAYYHO-TEOPETUUIECKOTO MBINUICHHS IIKOJIBHUKOB. PackpbiBasi BHYT-
PEHHIOI TAPMOHHIO MaTeMaTUKH, (POPMHUPYS TOHMMaHUE KPACOTHI U U3SIIECTBA MAaTEMAaTHUYECKUX pac-
CYXKICHHM, anredpa BHOCUT 3HAUYUTEBHBIN BKJIa/l B 3CTETUUECKOE BOCITUTAHUE YIAIUXCSI.

|. HosicHUTEIbLHAA 3AIHMCKA

Kypc anrebpsr 7 — 9 xinaccoB sBnsieTcss 0a30BBIM I MATEMaTHYECKOT0 00pa30BaHUS M Pa3BH-
THUS IIKOJIBHUKOB. AnreOpondeckue 3HaHUsI HEOOXOAMMBI JUIsl M3ydeHHsl reoMeTpuu B 7 — 9 kiaccax,
anreOpsl U MareMaTudeckoro anammsa B 10 — 11 kmaccax, a Takke M3y4eHHUS CMEXHBIX TUCITUIUINH.
[Tpu 3TOM y4YMTBHIBAIOTCSA JOMHHUPYIOIIME UJIEH U MOJIOKEHUS IPOrpaMMbl Pa3BUTHUSA U (POPMHUPOBAHUS
YHHUBEPCAJBHBIX YYEOHBIX NEHCTBHIA IS OCHOBHOTO OOIIET0 OOpa3oBaHMs, KOTOPHIE OOECIIEYHBAIOT
(dopMHpOBaHUE POCCUICKON TIpa)TaHCKOW HMICHTUYHOCTH, KOMMYHUKAaTHUBHBIX KaueCTB JMYHOCTU U
CIOCOOCTBYIOT ()OPMHPOBAHUIO KIFOUEBOH KOMIETEHIIUHN — YMEHUs YYUUMbCA.

B ocHOBY HacTos1el nporpaMmbl 110J10keHO PyHJaMEHTAJIBHOE SIpO COJepKaHus 001Iero 0o-
pa3oBaHusi, TpeOOBaHHUA K pe3yiIbTaTaM OCBOCHHUS 0Opa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus, MpeACTaBICHHbIE B (eiepaJIbHOM TI'OCYJapCTBEHHOM OOpa30BaTEIbHOM CTaHAApTE OC-
HOBHOTO 00mero o0pa3oBaHus, ¢ y4ETOM MPHEMCTBEHHOCTH C MPUMEPHBIMH MpPOTpaMMaMHu  JUIs
HayaJbHOT0 0011ero 00pa3oBaHus 0 MaTeMaTHKe.

[IpakTHyeckast 3HAYUMOCTD IIKOJIBHOIO Kypca anredpbl 7— 9 Ki1accoB COCTOUT B TOM, YTO Mpe-
METOM €r0 U3yU€HUs SIBJISIOTCS KOJUYECTBEHHbIE OTHOIIEHUS U MPOIECChl pPealbHOTO MUpA, OMHCaH-
HbIE MaTEeMaTUYECKHUMH MOJIEIIIMU. B cOBpeMeHHOM OO0IIecTBe MaTeMaTH4yecKas IMOJAroTOBKa HEOOXO-
JMMa KaXJIOMY 4eJIOBEKY, TaK Kak MaTeMaTHKa IPUCYTCTBYET BO BCeX cepax yeroBeUeCKOn JesTelb-
HOCTH.

OnHOM M3 OCHOBHBIX Il M3ydeHUs anreOpbl sIBIsSETCS pa3BUTHE MbIIIeHUs. B mpormecce
U3ydeHHsI anreOpsl HOPMUPYETCS JIOTUIECKOE B aJITOPUTMHUECKOE MBIIITICHHE, a TAK)KE TaKHE KauyecTBa
MBILIIEHHS], KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTUYHOCTb. [l afgantaiii B COBPEMEHHOM
MH(OPMALlMOHHOM OOIIECTBE Ba)XKHBIM (DAaKTOpPOM sBIsieTCS (POPMUPOBAHME MATEMaTHUYECKOI'O CTHIIS
MBILIEHHS], BKIIOYAIOLIETO B ce0s MHAYKLIMIO M AETYKIHIO, 00OIIEHNEe U KOHKPETU3alUIo, aHalu3 U
CUHTE3, KJIaccu(UKaIHIo U cUCTEMaTH3aluIo, abcTparupoBaHue u aHanoruto. T

OOyuenue anredpe 1a€T BO3MOKHOCTb YYaIlIUMCSl HAYYUThCS TUIAHUPOBATh CBOIO JAEATEIbHOCTb,
KPUTUYECKH OIEHUBATh €€, NMPUHUMATh CaMOCTOSITEJIbHBIE DEIICHUs, OTCTAaMBAaTh CBOW B3Il U
yOexeHus. Yyamuecs, B MpoLecce U3y4eHUs anreOpbl, yuaTcsl U3JlaraTh CBOM MBICIIU SICHO M HCYEp-
IIBIBAIONIE, TPHOOPETAFOT HABBIKK YETKOTO M TPAMOTHOTO BBITIOJTHEHUSI MATEMAaTHYECKUX 3alMCeH, TIpU
9TOM HCMOJIb30BAHUE MATEMaTHUYECKOIO s3bIKa MO3BOJISET pa3BUBATh y LIKOJBHUKOB IPAMOTHYIO YCT-
HYIO ¥ TICEMEHHYIO PeYb.

dopmupyeT y ydanmxcs npejcrapieHue o0 anredpe Kak yacTu o0IIeYeIOBeYeCKON KyIbTyphl U
3HaKOMCTBO C UCTOpHEH pa3BUTHs alreOphl Kak HAyKH. 3HAUYNTEIIFHOC BHUMAaHUE B U3JI0KECHUU TEOpe-
THYECKOT0 MaTepuaia Kypca yJesseTcsl ero MOTHBALlUU, PACKPBITUIO CYTH OCHOBHBIX NOHITUH, HJEH,
MeTo10B. OOydeHHe TOCTPOEHO Ha 0a3e TeOPHH Pa3BUBAIOIIETO O0YUYEHUS, YTO TIOCTUTAETCS OCOOCHHO-
CTSIMM M3JIOKEHHSI TEOPETHUECKOro MaTepuana M YNpaXKHEHUSIMH Ha CpaHEHUe, aHaju3, BbIIEICHHE
[JIaBHOTO, YCTaHOBJIEHUE CBsI3eH, Kiaccuukaiuoo, odomenne u cucreMatusanuio. Ocobo akleHTupy-
IOTCS COIEPIKATENIbHOE PACKPhITHE MAaTEMaTHUECKUX MOHITUH, TOJIKOBAaHHE CYITHOCTH MaTeMaTHYECKUX
METO/IOB M OOJIACTH WX NMPUMEHEHUS JIEMOHCTpAIUs BO3MOKHOCTEH MPUMEHEHHUST TEOPETUIECKUX 3Ha-
HUH 17151 peleHus pa3sHooOpa3HbIX 33134 MPUKIIAJHOTO XapaKTepa, HalpuMep pelieHus] TEKCTOBBIX 3a-
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Jad, JCHEKHBIX M MPOLEHTHBIX PAacyeTOB, YMEHHUE IOJIb30BATHCS KOJIMYECTBEHHOM HWH(popmanuei,
IPEICTABICHHON B pa3IMuHbIX (OpPMaX, yMEHHE YUTaTh rpaduku. Oco3HaHHE OOIIET0, CYIECTBEHHOTO
SIBIISICTCSI OCHOBHOM 0a30¥ AJisl peleHns ynpaxHeHnid. Ba)kHO PUBONTH JA€TANbHBIEC MOSCHEHHS K pe-
LICHUIO TUIIOBBIX YIPA)KHEHUH. DTUM PacKpbIBACTCSA CYThb METOJA, IOAX0Ja, MPeIaracTcs alropuTM
WJIM 3BPUCTHYECKAs CXEMa PELICHUs YIPAKHEHUH OIIPENEICHHOIO TUIIA.

B ocHOBY HacTos1I€# porpaMMBbl MOJOXKEHBI MEeJarOTHYECKUE U TUJAKTUUECKUE MPUHIUIIBI Bapra-
TUBHOTO PAa3BUBAIOIIETO 00pa30BaHUs, H3JIOKEHHBIE B KOHIEMIMM OOpa30BaTEIbHOW IMPOTPAMMBI
«IlepcriekTUBHAS 1IKOIa», U COBPEMEHHBIE JUAAKTUKO-TICUXOJIOTMYECKUE TeHICHIIUU, CBSI3aHHBIC C Ba-
PUATUBHBIM pa3BHBAIOIIMM 0OpazoBaHueM U TpedoBanusmu GI'OC.

A. JIMYHOCTHO OPMEHTHPOBAHHBIEC MPUHIUNBI: IPUHIUIT aJIAIITUBHOCTH; IPUHIUIT PA3BUTHS;
IPUHIINI KOM(OPTHOCTH Ipoliecca 00yyeHusl.

b. KyabTypHO OpveHTHPOBaHHbI€ NPUHIMUNbBI: MPUHINI [EJIOCTHOW KapTUHBI MUpPA; MPUH-
UM [EJIOCTHOCTU COJAEPKaHUS O00pa30BaHUS; MPUHIUI CUCTEMATUYHOCTH; MPUHIUI CMBICIOBOT'O OT-
HOIIICHUSI K MUPY; MPUHITUI OPUEHTUPOBOYHON (DYHKIIUU 3HAHWI; TPUHITUI OTIOPBI HA KYJIBTYPYy Kak
MHUPOBO33PEHUE U KaK KYJIbTYPHBII CTEPEOTHIL.

B. /lefATeJBbHOCTHO OpPHEHTHPOBAHHbIE NPUHUMIBI: TPUHIUI OOyYCHUS ACSITCIBHOCTH;
MPUHIIMI YIIPABJISIEMOr0 Mepexo/ia OT AESATENIbHOCTH B YUeOHOW CUTYyalluu K JIEATEIbHOCTH B JKU3HEH-
HOU CUTYyalluu; MPUHIIUI TIepexXoga OT COBMECTHON y4eOHO-TI03HABATEIILHON IEITEIbHOCTH K CAMOCTO-
ATEJIbHOU AEATEIbHOCTH YdYallerocs (30Ha ONMMKallllero pa3BUTHs); MPUHILHUII OMOPHI Ha MPOIECCHI
CIIOHTAHHOTO Pa3BUTHS; IPUHIIUI (GOPMHUPOBAHUS MTOTPEOHOCTH B TBOPUECTBE U YMEHUH TBOPUECTBA.

Matemaruueckoe oOpa3oBaHHE SIBISIETCS 00513aTENbHON U HEOTHEMJIEMOM YacThO 00ILEro 00-
pa3oBaHUs HA BCEX CTYMEHSX IIKosbl. OOydyeHne MaTeMaTHKe B OCHOBHOM IIKOJI€ HAIpaBJiIeHO Ha J10-
CTHXKCHUE CIEAYIOIUX Yyeell:

1) 6 nanpasnenuu MUYHOCMHO20 PA3GUMUSL:
e dopMHpOBaHHUE MPEICTABICHUI O MaTEMAaTHKE KaK YaCcTH 00IEUeTI0BEYeCKOM KYIbTYphI, O 3Ha-
YUMOCTH MaTeMAaTHKHU B Pa3BUTHH IUBUIIM3AIMN U COBPEMEHHOTO OOIIECTBA;
e Pa3BuTHE TOTMYECKOTO U KPUTUYECKOTO MBIIIICHUS, KYJIbTYPhI PEUH, CIIOCOOHOCTH K YMCTBEH-
HOMY DKCIIEPUMEHTY;
e OopMHPOBaHUE HHTEIICKTYAIbHOW YECTHOCTH M 00BEKTHBHOCTH, CIIOCOOHOCTH K TTPEOJI0JICHHIO
MBICJTUTEIBHBIX CTEPEOTHIIOB, BRITCKAIOIINX U3 OOBIIEHHOTO OITBITA;
e Bocrnuranue kauecTB IMYHOCTH, 00ECIIEUMBAIOIINX COMUATBHYIO MOOUIBHOCTD, CIIOCOOHOCTh
MPUHUMATh CAMOCTOSTEIIbHBIC PEIICHHUS;
e OopMHPOBaHUE KAUECTB MBIIUICHUS, HEOOXOMMBIX JJIsl aIalTalliid B COBPEMEHHOM HH(pOpMa-
LIMOHHOM OOILIECTBE;
e Pa3BuTHe MHTEpeca K MaTEMAaTHYECKOMY TBOPYECTBY M MaTEMaTHYECKUX CIIOCOOHOCTEIH;
2) 6 MemanpeoMemHOM HANPAGICHUU.
¢ PasBuTHe npejicTaBIeHUI 0 MaTeMaTHKe Kak pOopMe ONMUCAHMSI U METO/IC TIO3HAHUS JICHCTBUTEIb-
HOCTH, CO3/IaHUE YCIIOBHH JUIsi IPUOOPETEHUS MEPBOHAYATBHOTO OIBITA MATEMATUYECKOTO MOJICITH-
pOBaHUS;
e GopmupoBaHUe OOIIUX CIOCOOOB MHTEIICKTYAIbHOM JSSITEIbHOCTH, XapaKTePHBIX JJI1 MaTeMaTH-
KU U SIBIIIOIIMXCS OCHOBO# MMO3HABATEIBHOMN KYJIbTYPbI, 3HAYMMOM TS Pa3InIHbIX Cep desoBede-
CKOM JIeSITeIIbHOCTH;
3) 6 npeomemnom nanpasnenuu:
e OBjia/icHHEe MAaTEMAaTHIECKUMHU 3HAHUSIMHA U YMEHHUSIMHU, HEOOXOIMMBIMH TS TIPOIOJKEHUS 00pa-
30BaHUSs, U3YUCHUS CMEKHBIX JUCIIUIUINH, TPUMEHEHHSI B TOBCETHECBHOM JKU3HU;
e Co3nanvie (hyHIaMEHTa JIJISI MATEMAaTHIECKOTO pa3BUTHS, (HOPMUPOBAHKS MEXaHU3MOB MBIIIIICHHUS,
XapaKTEPHBIX JIJISI MATEMAaTHIECKOM IEeATETLHOCTH.



B opranuszanuu y4eGHO — BOCIMTATEIBHOIO MpPOIEcca BaXKHYIO pojb UrparoT 3aaaun. OHHU sB-
JSIFOTCSL U LIEJbI0, U CPECTBOM OOyuyeHHs. BaXHBIM ycloBHEM NMpPaBUIBHON OpTraHU3allMM 3TOTO IMPO-
1iecca SBJsIeTCsl BBIOOp pallMOHATBHON CUCTEMBI METOJIOB M IPUEMOB 00y4YeHHS, CIEU(UKN peraeMbIX
00pa30BaTeNbHbIX U BOCIIUTATENbHBIX 33]1a4.

[lenbto n3ydeHust Kypca MaTeMaTuke B 7 - 9 Kilaccax SIBJSIETCSI Pa3BUTUE BBIYMCIUTEIbHBIX yME-
HUH JI0 YPOBHS, IT03BOJISIIOLIETO YBEPEHHO MCIIOIb30BaTh UX IPU PEIICHNN 3a/1a4 MAaTEMAaTUKU U CMEX-
HBIX MPEIMETOB, YCBOCHHUE allllapara ypaBHEHUN M HEPABEHCTB KaK OCHOBHOI'O CPEICTBA MaTeMaThye-
CKOI0 MOJEIMPOBAHUSA 33[a4, OCYILECTBIEHHE (PYHKLIMOHAIbHON MOJATrOTOBKM LIKOJBHUKOB. Kypc xa-
pPaKTEpU3yeTCsl MOBBIIIEHUEM TEOPETUYECKOI'O YPOBHS 00y4EHUs, IOCTEIICHHBIM YCUIIMEM POJIM Teope-
TUYECKUX OO0OOIICHUH M NEAYKTHBHBIX 3akitoueHuil. [lpukianHas HanmpaBICHHOCTh PAaCKPHIBAET BO3-
MO>KHOCTb M3y4aTh U PEIIATh PAKTUYECKUE 3a1a4H.

B ocHOBe nocTpoeHHs JaHHOTO Kypca JEeKUT Uaesd I'yMaHW3aluu 00y4eHus, COOTBETCTBYOIIAs
COBPEMEHHBIM IPEACTABICHUSAM O LEISAX LIKOJBHOTO O0pa3oBaHMs U yHAEJsIolas 0coboe BHUMaHUE
JUYHOCTH YUYEHHUKA, €r0 HHTEPECaM U CIIOCOOHOCTSIM.

[Ipemiaraemserii Kypc 1mMo3BoJIsIeT o0ecTiednTh (POPMUPOBAHUE KaK npedmMemublx YMEHUH, TaK |
VHUBEPCALHBIX YYeOHbIX Oelicmaull KOJIbHUKOB, a TAK)KE CIIOCOOCTBYET JTIOCTUIKEHHUIO OIPEeIEHHBIX
B0 ®I'OC nMUYHOCTHBIX Pe3yJbTaTOB, KOTOPHIE B JAJIBHEUIIEM MO3BOJAT YHallUMCS IPUMEHATD I0JIy-
YEHHBIC 3HAHUS U YMEHUS JJI PELIEHUS Pa3InYHbIX )KU3HEHHBIX 3a1a4.

B xypce anreGpbl MOKHO BBIACTUTH CIEAYIOIINE OCHOBHBIC COAEPIKATEbHbIC TUHUH: apuPMeTH-
Ka; anrebpa; GyHKLUMHU; BEPOATHOCTh U cTaTUCTUKA. Hapsaay ¢ 3TUM B cojiepikaHue BKJIIOUYEHBI J1BaA J10-
MOJIHUTEJIHBIX METOJOJOTHYECKHUX pa3jiena: JIOTHKAa U MHOXKECTBA; MaTeéMaTHKa B UICTOPUUECKOM pa3-
BUTHHM, YTO CBSI3aHO C peaju3alueil ueneid oOLIEeHHTEIIEKTYalbHOIO U OOIIEKYJIbTYPHOIO Pa3BUTHS
yuanxcd. CoaepaHue KaXIOro U3 OTUX pa3lelioB pa3BOpayMBaeTCsi B  COAEPKATEIbHO-
METOJUYECKYIO JINHUIO, TPOHU3BIBAIOLIYIO BCE OCHOBHBIE COZEpkKaTelbHble JuHuu. IIpu aTom nepsas
TuHUS — «JIoruka u MHOXeECTBa» — CIIYKUT 1I€JIM OBJIQJCHUS YYalIUMUCS HEKOTOPBIMH 3JIEMEHTaMU
YHHMBEPCAIBHOIO MaTEMaTHYECKOIo s3blKa, BTOopas — «MaremMaTuKka B UCTOPUYECKOM DPA3BUTHH» —
CIOCOOCTBYET CO3/IaHUIO OOIIEKYJIBTYPHOT0, TYMAaHUTApHOTO (pOHA M3yUEHUs Kypca.

Il. O6mas xapakTepucTHKa y4eOHOro npeamMera «AJaredopa»

Hacrosmas nmporpamma 1o MareMaTtvke JUisi OCHOBHOM IIKOJIBI SIBJISIETCA JIOTMYECKUM ITPOJIOJI-
»keHueM nporpaMMsl [lIkona Poccun it HauaapHOM LIKOJIBL, @ TAaKXKe MPOAOIDKEHUEM Kypca «Marema-
TUKa» 5 — 6 KJ1acca U BMECTE C Hell COCTaBisieT ONUCaHNe HENPEPbIBHOTO Kypca MaTeMaTUKU ¢ 1-ro no
9-i1 xiacc obieobpazoBarenbHOM mKobl o PI'OC.

B ocHoBe coneprkaHust 00yueHUs: MaTeMaTHKE JIS)KUT OBJIQJCHUE YUAlIUMUCS CIEAYIOUIMMH BU-
JlaMH KOMIIETCHLIMN: MPeAMeTHOH, KOMMYHUKATHBHOW, OPraHU3allMOHHON ¥ 00IIeKYJbTYpHOIl. B
COOTBETCTBUM C 3TUMH BHJIAMH KOMIIETEHLIUH BBIJICJICHBI TJIABHBIE COAEP/KATEIBbHO-1EIIEBbIE HAIIpaBJe-
HUS Pa3BUTHs ydalluXxcs cpelcTBaMu npeamera « MaTemaTukay.

IIpenmernas komnereHuus. [log npeaAMeTHON KOMIETEHIIMEN TOHUMAETCSI OCBEIOMIIEHHOCTh
MIKOJIBHUKOB O CUCTEME OCHOBHBIX MaTeMaTHUECKUX MPEICTABICHUNA U OBJIaIeHHUEe UMH HEOOXOMMbIMU
IpeIMETHBIMU yMEHUSIMH. DOpMUPYIOTCS Cclieyrolnue o0pa3ylolnue 3Ty KOMIETEHIMIO IpecTaBiie-
HUA: O MATEMATUYECKOM SI3bIKE KaK CPEICTBE BBIPAKEHUS MATEMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH
U T.JI.; O MAaTEMaTUYECKOM MOJEIMPOBAHUN KAK OJHOM M3 Ba)XHBIX METOJIOB MO3HAaHMS mMupa. Popmu-
PYIOTCS clenyrolue o0pasyroliye 3Ty KOMIETEHIMI0 YMEHUS: CO3[aBaTh MPOCTEUIINe MaTeMaTHye-
CKHe MOJeNid, paboTaTh C HUMU M UHTEPIIPETUPOBATH MOJTyYEHHbIE PE3YNIbTaThl; IPUOOpETaTh U CHUCTE-
MaTHU3HPOBATh 3HAHUS O CIIOCOOAX PEIICHUs] MAaTeMAaTHUYECKUX 33/1a4, a TAKXKe MPUMEHATh 3TH 3HAHUA U
YMEHUS JUIsl pEIIEHUsI MHOTUX KU3HEHHBIX 33]1a4.

KommynukatnBHass kKoMmereHuusi. IloJ KOMMYHHMKaTMBHOW KOMIIETEHIMEN IOHMMAETCS
c(OpMUPOBAHHOCTh YMEHHUS SICHO U YETKO M3J1araTh CBOM MBICIH, CTPOUTh apryMEHTHpPOBAaHHBIE pac-
CYXJIEHUS, BECTH JUAJIOT, BOCIIPUHUMAs TOUKY 3pEHHUs cOOECeTHHKA U B TO XK€ BpeMs MojBepras eé
KPUTHYECKOMY aHaJIM3y, OTCTauBaTh (IIPH HEOOXOJUMOCTH) CBOIO TOUYKY 3PEHMsI, BHICTpAUBasi CUCTEMY
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aprymeHnTtanuu. GopMUpyroTcs 00pa3yromre 3Ty KOMIETSHIINI0 YMEHUS, a TAKKe YMEHUSI M3BICKATh
nH(pOpMaIHo U3 pa3HOTO poja UCTOYHUKOB, MpeoOpa3oBhIBas €€ Mpu HEOOXOAUMOCTH B Jpyrue ¢hop-
MBI (TEKCTBI, TAOJUIIBI, CXEMBI U T.]1.).

OpranuzannoHHas komnereHuus. [log opraHu3anMoHHON KOMIIETEHIMEH MOHUMaeTcs cdop-
MHUPOBAHHOCTh YMEHHUSI CaMOCTOSITEIbHO HAaXOJUTh M TPHUCBAUBATh HEOOXOJUWMBIC YYaIlUMCS HOBBIC
3HaHusA. QPOpPMUPYIOTCS cleayomue o0pa3yroe 3Ty KOMIIETEHIIUI0 YMEHHUS: CaMOCTOSITENIbHO CTa-
BUTH yueOHYIO 3a7auy (1ejb), pa30uBaTh €€ Ha COCTaBHBIE YAaCTH, Ha KOTOPBIX OYAET OCHOBBIBATHCS
npolecc e€ peleHus, aHaIu3upoBaTh pPe3yabTaT ACHCTBUS, BBISBIATH JOMYIICHHbIE OMIMOKH U HETOY-
HOCTHU, UCIIPABIIATh WX M MPEICTABIATH MOJYYCHHBIN pe3ynbTarT B OpME, JIETKO JOCTYITHOM ISl BOC-
HOPUSTUS IPYTHUX JIIOJICH.

O0mekyabTypHass komnereHuus.[log oOmeKkyIbTypHONH KOMIIETEHIIMEH MOHUMAETCS OCBe-
JOMJIEHHOCTD IIKOJIBHUKOB O MaTeMaTHKe KaK AJIeMeHTe 00lIeueIoBeuecKoi KylbTyphl, €€ MECTe B CH-
CTEME APYTUX HayK, a TaKXke €€ POJIM B PA3BUTUH ITPEACTABICHUI YEJIOBEUECTBA O LEJIOCTHON KapTUHE
Mupa. QopMHUPYIOTCS cleAyrolue 00pa3yrolue 3Ty KOMIETEHINIO IPeICTaBieHus: 00 ypoBHE pa3BU-
THS MATEMAaTHKU Ha Pa3HBIX UCTOPUYECKUX ATAMax; O BHICOKOW MPAaKTUYECKON 3HAYUMOCTH MaTEMaTUKH
C TOYKHU 3PEHUs CO3TaHUS U PA3BUTUSA MAaTEPHATLHOM KyJIbTYphl YEIIOBEUECTBA, a TAK)KE O BAXKHOU POJIU
MaTEMaTHKHU C TOYKH 3PCHUS (OPMUPOBAHUHU TAKUX BAKHCHUIINX YEPT JIMYHOCTH, KaK HE3aBUCUMOCTD H
KPUTHYHOCTH MBIIIICHUS, BOJISI M HACTOMYHUBOCTh B IOCTHKEHUU 1I€JIU U JIP.

Cooeporcanue mamemamuyecko2o o0pa3zo6anusB OCHOBHOM IIKose (opMupyercs Ha OCHOBE (yH-
JAMEHTAJILHOTO s/Ipa IIKOJIBHOTO MaTeMaTUYECKOro oOpa3oBaHus. B mporpamme oHO MpencTaBiIeHO B
BUJIE COBOKYITHOCTH COZEPKATEIbHBIX Pa3/Ie€ioB, KOHKPETU3UPYIOLIUX COOTBETCTBYIOIINE OJIOKU (PyH-
JAMEHTAJILHOTO siipa MPUMEHUTENIbHO K OCHOBHOM Iikoie. [Iporpamma pernmameHTUpyeT o0beM MaTe-
puaina, 00s3aTeNBPHOrO Ui U3YYCHUsI B OCHOBHOM INIKOJIE, @ TAKXKE JAeT €ro pacmpenesieHue MExXIy
5—6 u 7—9 xnaccamu.

CopnepxaHue MaTeMaTUyecKoro oOpa3oBaHMs B OCHOBHOM IIKOJIE BKJIIOYAET CIEAYIOLIUE pasje-
Jbl:apugpmemura, aneedpa, hyHKyuu, 6eposmuocms u cmamucmuxa, 2eomempus. Hapsiny ¢ aTum B He-
IO BKJIFOUEHBI JIBA JOIMOJIHUTENBHBIX PA3LENA: JI0CUKA U MHOJICECMEA, MAMEMAMUKA 8 UCMOPULECKOM
paseumuu, 9TO CBA3aHO C peaju3anueit mneneil o0IenHTEIUIEKTYaIbHOTO U OOIIEKYIbTYPHOTO Pa3BUTHS
yuanuxcd. CopepxaHue KaXIOrO0 W3 OTUX pa3lelioB Ppa3BOpAaYMBAaeTCs B  COJAEPKATEIbHO-
METOJUYECKYIO JIMHHIO, TPOHU3BIBAIOIIYIO BCE OCHOBHBIC pa3Jielbl COACPKAHUS MaTEMAaTUYECKOTo 00-
pa3oBaHUs Ha JaHHOW CTYIEHU O0yUYEHUSI.

Copepxanue pazaena «ApuMeTukay cIyKUT 0a30i A JanbHEHIIero u3yuyeHus yJamMucs mMa-
TEMATUKH, CHOCO6CTBy€T Pa3BUTHIO HX JIOTUYCCKOI'0 MBIIIJICHHA, q)OpMI/IpOBaHI/II-O YMCHHA IIOJIb-
30BaThCs ANTOPUTMAMU, A TAKXKE TPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX B MTOBCEIHEB-
HOM >XW3HU. Pa3BuTHE IIOHATHUS O YHCIIE B OCHOBHOHM IIIKOJIE CBSA3aHO C palroOHaJIbHBIMU W HP-
paloHaIbHBIMU YHCIaMU, (OPMUPOBAHUEM IEPBUYHBIX MPEACTABICHUI O NEHCTBUTENHLHOM YHCIE.
33Bele€HH€ YHCIIOBOU JIMHUU (CI/ICTCMaTI/ISaHI/ISI CBGI[CHI/Iﬁ (0] I[CI\/’ICTBI/ITGHBHBIX quciaax, 0 KOMIIJICKC-
HBIX YHCJaX), TaK K€ Kak W Oojee CIoXHbIe BOMPOCHl apudmeruku (anroput™ EBKIMAa, OCHOBHas
TeopemMa apu(PMETHKH), OTHECEHO K CTYIIEHU 0011ero cpeaHero (oJIHoro) oOpa3oBaHus.

Conepxanue pasnena «AnreOpa» HampaBiIeHO HAa (OPMUPOBAHUE y YYAIIUXCS MAaTEMAaTHYECKOTO
amnmapara JUIs pelIeHHs 3a1ad U3 Pa3HbIX pa3/ieJIOB MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB, OKPYKaIOIEH
peasbHOCTH. SI3BIK anreOphl MOAYEPKUBAET 3HAUEHUE MAaTEMATHKH KakK S3bIKa JJIs IOCTPOCHUSI MaTeMa-
TUYECKUX MOJIEJIEH MPOIIECCOB U SIBICHUN peabHOro Mupa. B 3a1aun n3ydenus anredpbl BXOAST TaKkKe
pa3BUTHE AITOPUTMHUYECKOT'O MBIIUIEHUS, HEOOXOAMMOT0, B YaCTHOCTH, JJIsi YCBOCHHs Kypca HHQOp-
MaTHKH{, OBJAJIEHUS HaBbIKAaMU NEAYKTHUBHBIX paccyxkiaeHuil. IIpeoOpazoBaHne CHMBOJIBHBIX (OpM
BHOCHUT crnieliu(pruyeckuii BKJIaJ] B pa3BUTHE BOOOpaKEHUs yUaluXcsl, UX CIIOCOOHOCTEH K MareMaTHye-
CKOMY TBOpUYECTBY. B OCHOBHOM 1IKOJIE MaTepra IpyNIUpPyeTCss BOKPYT pallHOHAJIBHBIX BBIPAXKECHUH, a
BOIIPOCHI, CBS3aHHBIE C UPPAIMOHAIBHBIMU BBIPAKEHHUSIMU, C TPUTOHOMETPUUYECKUMHU (YHKIMSIMU U
peoOpa3oBaHUAMHU, BXOJAT B COJIEp)KaHUE Kypca MaTeMaTHKU Ha cTapllied CTyleHH O0y4eHUs B IIKO-
ze.



Conepxxanne paznena «DOyHKIIMN» HallEIEHO Ha MOJYyYEHUE MIKOJIbHUKAMH KOHKPETHBIX 3HAHUU O
GYHKIIMM KaK BaKHEHIIeH MaTeMaTH4ecKOd MOJEIH AJI ONMUCAHHS U HCCIEIOBaHUS Pa3HOOOPa3HBIX
nporeccoB. M3ydyenue 3Toro mMarepuana CocoOCTBYET Pa3BUTHIO Y YYALIHXCS YMEHHs MCIIOJIb30BaTh
pa3NyHbIe S3bIKM MaTEMaTHKHU (CJIOBECHBIM, CUMBOJIMYECKHi, Tpadudeckuii), BHOCUT BKJIaa B Gpopmu-
pOBaHMeE MPEACTABICHUIN O pOJIM MaTEMATUKHU B Pa3BUTHM LIMBUIN3ALUU U KYJIbTYPBI.

Paznen «BepoATHOCTh U CTaTUCTHKA» — 0053aTEeNbHBI KOMIIOHEHT LHIKOJIBHOIO 00pa30BaHUsl, yCU-
JMBAIOIIUH €To MPHUKIAIHOE U MPAKTHUECKOE 3HAYCHHE. DTOT MaTepral HEOOXOIUM MPEX/IE BCETo s
(dopmMHpoBaHus y ydamuxcs QyHKIMOHAIBHONW IPaMOTHOCTH — YMEHUIH BOCIIPUHUMATh U KPUTUYECKU
aHaTM3UPOBaTh MH(OPMAIUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (hopMax, IOHUMATh BEPOSITHOCTHBIN Xa-
paKTep MHOTUX pPEaJbHBIX 3aBUCUMOCTEH, IPOBOAUTH IPOCTEHMIINE BEPOSTHOCTHBIE pacyeTsl. M3yde-
HUE OCHOB KOMOHMHATOPHKH IO3BOJIUT Y4YaIlMMCSl pacCMaTpUBaTh CIy4ad, OCYLIECTBIATH Mepedop u
IIOJICYET YKMCJIa BADUAHTOB, B TOM YHCJIE B IIPOCTEUINNX MTPUKIAJHBIX 3aJa4ax.

IIpu M3ydeHnn CTATUCTUKU U BEPOSITHOCTH PACIIUPSIOTCS MPEACTABICHUS O COBPEMEHHOM KapTHHE
MHpa U METOJIaX €ro UCClIe0BaHus, (popMUpyeTCs TOHUMAaHUE POJIU CTATUCTUKU KaK MCTOYHUKA COLIU-
aJIbHO 3HAYMMON MH(POPMAIIUU U 3aKJ1a/IbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

Oco0enHocThIO pa3nena «JIoruka u MHOKECTBa» SIBJISETCS TO, YTO MPEACTABICHHBIA B HEM MaTepH-
aJl MPEUMYLIECTBEHHO U3Y4aeTCsl U UCIIOJIB3YETCsl PACIPENCIICHHO — B XOJ€ PACCMOTPEHUS PA3ITUYHBIX
BOIIPOCOB Kypca. COOTBETCTBYIOIIMI MaTepuan HaleJeH Ha MaTeMaTUYECKOe pa3BUTHE ydyalluxcs,
dbopMHUpOBaHHUE Y HUX YMEHHUS TOYHO, CKATO U SCHO U3JIaraTh MBICIU B YCTHOM M MUCHbMEHHOM PEUHu.

Paznen «MartemaTtuka B HICTOPUYECKOM Pa3BUTUWY MPEIHA3HAYCH [T (JOPMHUPOBAHUS MIPEICTABIIC-
HUII 0 MaTeMaTUKE KaK YacTH YeJI0BEYECKOU KYJbTYPBI, AJId O6HI€FO Pas3sBUTHA IIKOJIBHUKOB, IJIA CO-
3IaHUS KYJIbTYPHO-UCTOPUYECKON cpenpl 00ydeHus. Ha Hero He BBIIENSETCS CHEIHAaIbHBIX YPOKOB,
YCBOCHHUE €r0 HE KOHTPOJIUPYETCS, HO COJCpP)KaHHE ITOTO pasjielia OPraHUuYHO MPHUCYTCTBYET B y4eO-
HOM TIPOIIECCe KaK CBOETO POja TYMaHUTApPHBIA ()OH MPU PACCMOTPEHHUH MPOOJIEMATUKA OCHOBHOTO
COJICpKaHUsI MATEMaTHYECKOTr0 00pa3oBaHusl.

I[ennocmmuuie opuenmupol cooeprcanusn yueoHozo npeomema

MaremaTtnueckoe 0Opa3oBaHuE UTPAET BAKHYIO POJIb KaK B MPAKTUUECKOM, TaK U B TyXOBHOM JKH3-
HU oOmectBa. [IpakTuyeckass cTopoHa MaTeMaTHYECKOro OOpa3oBaHMs CBs3aHA C (POPMHUpPOBAHHEM
CIOCOOOB JIEATENIBHOCTH, AYXOBHasi — C MHTEJUIEKTYaJbHBIM PAa3BUTHEM YelloBeKa, (OpMHUPOBaHUEM
XapakTepa 1 0011el KyJIbTyphbl.

[TpakTuyeckas MOJE3HOCTh MaTeMaTHKH OOYCJOBJEHA TE€M, YTO €€ MPEIMETOM SBIAIOTCS (GyHAa-
MEHTAJIbHbIE CTPYKTYphl PEaIbHOTO MUPA: IPOCTPAHCTBEHHBIE (POPMBI I KOJIMYECTBEHHBIE OTHOLLIEHUS
— OT MpOCTEHIINX, YCBAaUBAaEMbIX B HEMOCPEJICTBEHHOM OIBITE, /10 JOCTATOYHO CIOXKHBIX, HEOOXOH-
MBIX JUISl pa3BUTHUSI HAYUHBIX M TEXHOJIOTUYECKUX UAeH. be3 KOHKpeTHhIX MaTeMaTH4YeCKUX 3HaHUH 3a-
TPYAHEHO NIOHMMaHUE MPUHLUIIOB YCTPOMCTBA U UCIIOJI30BAHUS COBPEMEHHOM TEXHMKH, BOCIIPUATHE
U MHTEpIIpeTanus pa3Hoo0pa3HOW COLMANbHOM, SKOHOMUYECKOM, MONIUTHYECKOW HH(pOpMaluu, Majo-
3¢ ¢dexTUBHA MMOBCETHEBHAS NMPAKTUYECKas JAeATeNbHOCTh. KakjoMy 4enoBeKy B CBOEH KM3HH IPUXO-
JTUTCSI BBIMIOJIHATH JOCTATOYHO CJIOXHBIE PAacyeThl, HAXOAUTh B CIPABOYHUKAX HY)KHbIE (OPMYIBI U
IPUMEHATh UX, BIAJETh MPAKTUYECKUMH MPUEMaMU F€OMETPUUECKUX M3MEPEHMM M MOCTPOEHUH, 4u-
TaTh MH(OpPMaLNIO, TPEICTABICHHYIO B BUIY TaOIHI], AUMarpaMm, rpadukoB, MOHUMATh BEPOSTHOCT-
HBII XapakTep CIy4alHbIX COOBITHIA, COCTABIISATh HECIOKHBIE aJITOPUTMBI H JIP.

be3 6a3oBoii MareMaTH4eCKOW MOJArOTOBKM HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM 4e-
JIOBEKOM. B 1mIKosie MaTeMaTHKa CIIy>)KMT OIOPHBIM MPEAMETOM JUIsl U3yUYEHUsI CMEXHBIX AUCIMILIMH. B
MOCJIEMIKOILHON JKU3HHU peaibHOW HEOOXOJMMOCThIO B HAILM JTHH SIBISIETCSl HEMpephIBHOE 00pa3oBa-
HHe, 4yTO TpeOyeT MoJHOLEHHON 0a30Boi 0011e00pa3oBaTeIbHOI MOJArOTOBKH, B TOM YHCJIE U MaTeMa-
Trueckor. U, HakoHell, Bce O0JIbIIIe CIIeHaIbHOCTEH, Tie HEOOX0IUM BBICOKHI YPOBEHb 00pa30BaHUs,
CBSI3aHO C HEMOCPEACTBEHHBIM NMPUMEHEHHEM MaTeMaTHUKU (3KOHOMHKA, Ou3Hec, (puHAHCHI, (u3uKa,
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XUMHUSA, TEXHUKA, HH(POpPMATHKA, OMOJIOTHS, ICUXONOTUs U Jp.). Takum 00pazom, pacimupsercss Kpyr
HIKOJBHHUKOB, JIJISI KOTOPBIX MaTeMaTHKa CTAHOBUTCSI 3HAYUMBIM MTPEIMETOM.

Jis )KU3HU B COBPEMEHHOM OOIIECTBE BaKHBIM SIBIIICTCS (DOPMUPOBAHME MATEMATUYECKOTO CTHIIS
MBIIICHHSI, TIPOSIBIISIFOIIETOCS] B ONPE/ICIICHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce MaTeMaTn4eckoi
JeSITEIbHOCTH B apceHall NMPUEMOB M METOJIOB YEJIOBEUECKOTO MBIIUICHUS €CTECTBEHHBIM 00pa3oM
BKITIOYAIOTCSI MHAYKIUS U ACAYKIIKs, 0000IICHNE M KOHKPETH3AIHsI, aHAIN3 U CUHTE3, KIACCH(PUKAIIHS
U cUCTeMaTH3anus, abcTparupoBanue U aHanorus. OObeKThl MaTEMAaTUYECKUX YMO3AKIIOUEHUH U TIpa-
BWJIa UX KOHCTPYHUPOBAHHS BCKPHIBAIOT MEXaHH3M JIOTMYECKHX MMOCTPOCHUH, BHIPAOATHIBAIOT YMEHUS
¢dopmynupoBaTh, 0OOCHOBBIBATh U JOKA3bIBaTh CYXKICHHUS, TEM CaMbIM Pa3BHBAIOT JOIMYECKOE MBIII-
nenue. Benymiasi poib MPUHAIICKUT MaTEMATHKE B (POPMHUPOBAHUN AJITOPUTMHUECKOTO MBIIUICHHS U
BOCIIMUTAaHUM YMEHUH JAEWCTBOBATH 110 33JaHHOMY aJITOPUTMY U KOHCTPYHPOBATh HOBHIE. B Xoxe peme-
HUS 32/1a4 — OCHOBHOM Y4eOHOU JEATEIbHOCTH Ha YPOKaX MAaTEMaTUKH — Pa3BHBAIOTCS TBOPYECKAs U
NPUKJIAHAS CTOPOHBI MBIIIIJICHHUS.

OOydeHue MaTeMaTHKe JJaeT BO3MOXKHOCTh Pa3BHUBATh Y yYAIIMXCSl TOYHYIO, SKOHOMHYIO U HH(OP-
MaTHBHYIO p€Yb, yMEHHE OTOMpPATh HanOOJIee TOIXOASAIINE S3BIKOBBIE (B YACTHOCTH, CHMBOJIMYECKHUE,
rpadguyecKue) CpecTa.

MaremaTtrueckoe 00pa30oBaHHE BHOCUT CBOM BKJIAJ B ()OPMUPOBAHHE OOIICH KYJIbTYphI YEIOBEKA.
Heo0XxoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUM SIBIIICTCS OOIee 3Ha-
KOMCTBO C METO/IaMH TO3HAHU JEHCTBUTEIILHOCTH, MPEICTABICHUE O TPEAMETE U METO/Ie MaTeMaTH-
KH{, €r0 OTJIUYHUS OT METOJIOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00 0COOCHHOCTSX MPUMEHEHHSI Ma-
TEMATUKH IS PELICHUS] HAYYIHBIX ¥ MPUKJIAIHBIX 33]1a4.

W3yueHre MaTeMaTUKU CIIOCOOCTBYET ICTETHYECKOMY BOCITUTAHHIO YECIIOBEKA, TOHUMAHHUIO KPaco-
TBI ¥ U3SIIECTBA MAaTEMAaTUIECKUX PACCYKIICHHH, BOCIIPHATHIO TEOMETPHUECKUX (HOPM, YCBOCHUIO HJIEH
CUMMETPHH.

Hcropus pa3BUTHS MaTEeMaTHYECKOTO 3HAHUS JAE€T BO3MOXHOCTH IOMOJIHHUTH 3alac HMCTOPHKO-
HAYYHBIX 3HAHHUU IIKOJILHUKOB, COPMHUPOBATH Y HUX NPEACTABICHUS O MaTEMAaTUKE KaK 4acTH OOIie-
YeJIOBEYECKON KYNIbTYphl. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYECKHMHU BEXaMH BO3HHKHOBEHHS M pa3-
BUTHSI MaTEMAaTUYECKOM HayKH, C UCTOpHUEH BETUKUX OTKPBITUI, UMEHAMU JIFOJIel, TBOPUBIIUX HAYKY,
JIOJDKHO BOMTH B MHTEJUIEKTYaIbHbIN 0arax KaXkaoro KyJbTYypHOTO YeJIOBEKa.

I11. Onucanne mecta yueGHOro npeamMeTa «AJjredépa» B yueOHOM IVIaHe!

B cootBercTBUM ¢ TpeboBaHusIME DeniepaabHOro rocyJ1apCTBEHHOI0 00pa3oBaTelbHOTO CTaHIapTa
OCHOBHOTO 001Iero oopa3zoBanus B 7-9 kiaccax mnpeamer «MareMaTHKay JCIUTCSA Ha J[Ba MpeaMeTa:
«Anrebpa» u «I'eomerpus». OO1Iee KOIMUECTBO YPOKOB anreOpsl B Hepento B 7 — 9 kiacc — no 3 4a-
ca; Broay 7 — 9 kmacc — mo 102 gaca, 3a xypc 7 — 9 xnacc Bcero 306 wacoB.Pacnipenenenue yueOHOTO
BPEMEHU MEX/1y STUMH IIPeIMETaMH MPEICTaBIECHO B TabHIIE.

KoanuecTBo 4acoB B HeJle- KosmnuecTBo 4acoB B
Kype
JII0 roj
Anrebpa 7 kiacc 3 102
Anrebpa 8 kiracc 3 102
Anrebpa 9 knace 3 102
NTOI'O 306

ITo aBTop- | Ilo pado-
CKOH 1mpo- Yyeu nmpo- v 8 9
Ne Paspen kypca rpamme rpamme
KJacc | KJacc | KJiace
(k0J1-BO (ko0J1-BO
4acOB) 4acoB)




1 Jlunennoe }:paBHeHI/Ie C OIHOM 15 15 15
MIEPEMEHHOI
2. I{enbie BeIpaKeHUs 52 50 50
3. DOyHKIUH 12 12 12
4 CucTemMbl TUHEHHBIX YpaBHEHUH C 19 19 19
JIBYMsI IEPEMEHHBIMU
5. PanronanbHbIC BBIpaKEHUS 44 44 44
6. KBanparnslie kopHu. JlelicTBu- o5 25 25
TEJbHBIC YHCIIa
7. KBaaparHbie ypaBHEHHS 26 26 26
8. Hepasencrsa 20 20 20
9. KBaaparnunas QyHkims 38 38 38
10. DJIEMEHTHI IPUKJIATHONW MaTeMa- 20 20 20
THUKH
11. | YucaoBele IOCIEN0BATEILHOCTH 17 17 17
12 [ToBTOpEHKE M CHCTEMATH3AIUS 97 20 6 7 7
yueOHOro Marepuasa
Hroro 315 306 102 102 102

IV. JInuHOoCTHBIC, MeTanpeMeTHbIE U NPeAMeTHbIE Pe3yJIbTaThl 0CBOCHHS Y4eOHOro mpe-
MeTa «AJjaredpa»

B3auMocCBA3b pe3ynbTaTOB OCBOCHUs NpeaMera «MareMaTuka» MOMKHO CHUCTEMHO IIPEICTaBUTH B
Buje cxembl. [Ipu 3Trom o6o3Hauenue JIP yka3biBaeT, 4To MpoJABMKEHHE yJallluXcsl K HOBBIM 00pa3oBa-
TEJIbHBIM pe3yJbTaTaM IIPOUCXOIUT B COOTBETCTBUHM C JIMHUAMH PAa3BUTUA CPEACTBAMU IIPEIAMETA.

7-9 kaaccenl
JINYHOCTHBIMH pe3yJibTaTaMM H3y4YCHHs TIpeameTa «Anredpa» » B BUjae yueOHOTO Kypca 7— 9

KJIaCC ABJIAIKOTCA CICAYIONINUE Ka4YeCTBA:

HE3aBUCHUMOCTb U KPUTUUHOCTH MBIIIICHUS;
BOJISI U HACTOWYMBOCTD B JJOCTUKEHHUH LIETIH;

c(OpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOILIEHHS K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH 00Y-
YalOIIMXCA K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHMBAIMM K OOYYEHMIO U IO-
3HaHUIO, BEIOOPY JalibHElIero oopa3oBaHus Ha 6a3e OpUEHTHUPOBKU B MUpe npodeccuii u mpo-
(deccroHaNbHBIX MPEANOYTEHUH, OCO3HAHHOMY IIOCTPOCHHIO WHAMBUAYAJIbHONH 00pa3o-
BaTEJIbHON TPAEKTOPHUHU C YUYETOM yCTOMUMBBIX I03HABATEIbHBIX HHTEPECOB;

c(OpMUPOBAHHOCTH 1IEJIOCTHOTO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHOM MPaKTUKU;

c(OPMHPOBAHHOCTh KOMMYHHKAaTMBHOH KOMIIETEHTHOCTH B OOILIEHMHM M COTPYJHHYECTBE CO
CBEPCTHHKAMM, CTapIIMMHU U MJIAJLUIMMHU, B 00pa30BaTebHON, OOIIECTBEHHO MOJIE3HOH, yueOHo-
HCCJIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIBHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICJIHM B YCTHOM U MMCbMEHHOM pPEeUYH, IOHUMATh
CMBICJT ITOCTABJIEHHOM 3a]]aui, BHICTPANBATh apr'yMEHTAIUIO, IPUBOIUTE IPUMEPHI U KOHTPIIPH-
MEDBI;

IpeJICTaBICHUE O MaTeMaTHYeCKON HayKe Kak cepe uenoBeuecKoi AesaTeIbHOCTH, 00 dTanax eé
pa3BUTHSA, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBUIN3ALINY;



KPUTUYHOCTH MBIIUICHHS, YMEHUE PACIIO3HABATh JIOTHUYECKU HEKOPPEKTHBIE BHICKA3BbIBAHUS, OT-
JMYaTh TUIIOTE3Y OT (paKTa;

KpEaTUBHOCTh MBIILICHUS, MHUIIMATABA, HAXOJYMBOCTh, aKTUBHOCTh IIPU PEIICHUU ajredpanye-
CKHX 3a7au;

YMEHHE KOHTPOJINPOBATH MPOIIECcC U Pe3yabTaT yueOHOM MaTeMaTHYeCKO! JesITeIbHOCTH;
CHOCOOHOCTh K SMOIIMOHAIBHOMY BOCHPHUATHIO MaTeMaTHUYECKUX OOBEKTOB, 3aay, PeLICHH,
paccy X IaeHU.

Cpedcmeom docmudicenus Smux pe3yibmamos A61sAemcs:

cUCTeMa 3a/laHuil y4eOHUKOB;

Ipe/ICTaBlICHHAs B yYeOHHMKAX B SIBHOM BHJIE OpraHU3alldsg MaTepuasa Mo NPUHIUIY MUHHUMAaK-
ca;

UCIIO0JIb30BAHUE COBOKYITHOCTH TE€XHOJOTUM, OPUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSTEIbHO-
CTH U KPUTUYHOCTH MBIIUICHHS: TEXHOJOTHSI POOJIEMHOr0 AMANora, TEXHOJIOTHS MPOIYKTHUB-
HOTO YTEHHSI, TEXHOJIOTUS OLICHUBAHUS.

MeTanpeaMeTHBIMM pe3ylbTaTaMU U3ydeHHUs Kypca «MaremaTtuka» sBisiercs GopMUpoBaHHE YHU-
BepCcalbHbIX yueOHbIX neiictuii (YY ):
Peryasrusnubie YYJI:

7-9-it kKnaccot

CaMOCTOSITEIILHO 0OHapyicueams U HOpMyITHpPOBaTH yUeOHYIO MPOoOIeMy B KIACCHOW W WHIU-
BUYaJIbHOW y4yeOHOM NesITeIbHOCTH;

6b106U2AMb BEPCHH PEIICHUS TPOOIEeMbl, 0CO3HABAaTh KOHEYHBII Pe3yNIbTaT, BEHIOUPATh CPEACTBA
JOCTHOKEHUS L€ U3 MPEJIOKEHHBIX UM UX HCKaTh CAMOCTOSATEINIBHO;

cocmasnams (AHIUBUYaJIbHO WIM B TPYIIE) TUIAH PEIIeHUs Mpo0iIeMbl (BBITOJIHEHUS TPOCK-
T2);

paboTas 1Mo NnpeIoKEHHOMY MJIM CAMOCTOSITETIbHO COCTABICHHOMY IUIaHY, UCHOIb308amMbHAPS-
Jly C OCHOBHBIMHU U JIOTIOJIHUTEJIbHBIE CPEACTBa (CIpaBOYHAs JIUTEpaTypa, CIOKHBIEK MPUOOPHI,
KOMITBIOTED);

NIAHUPOBAMb CBOIO HHIMBUIYAJIHHYIO 00pa30BaTeIbHYIO TPAEKTOPHIO;

pabomamp 10 CaMOCTOSITENIbHO COCTABJICHHOMY IIJIaHY, CBEPSISICh C HUM U C LEJIBIO JIeATeNIbHO-
CTH, UCTIPABJISISI OIIMOKH, UCIIONB3Ys CAMOCTOSATENBHO MOA00paHHbBIE CPE/CTBA (B TOM YHCIE U
HuTepHer);

CBOOOJTHO 10/16308amMbCsl BHIPAOOTAHHBIMH KPUTEPUSMHU OLEHKH ¥ CAMOOICHKH, UCXOMS U3 IEJH
U UMEIOLINXCS KPUTEPUEB, pa3innyast pe3ybTaT U CliocoObl 1eHCTBHIA;

B X0/I€ TIPECTABJICHUS IPOCKTA 0a8ams OYeHKy ero pe3yibTaTam;

CaMOCTOSITENIEHO 0CO3HA8amMb TMIPUUUHBI CBOETO yCIleXa MM Heyclexa U HaXOJIUTh CHOCOOBIBbI-
X0/Ia U3 CUTYaIlNH HEYCIeXa;

ymMemb OoyeHumsb CTENEHb YCIEUIHOCTH CBOEH MHIUBUAYaJbHON 00Opa3zoBaTeibHON JesTeabHO-
CTH;

JlaBaTh OIIEHKY CBOMM JIMYHBIM KadecTBaM M 4YepTaM XapakTepa («KakoB s»), ONpPEAEIATbH
HAIPBJICHUS CBOETO Pa3BHUTHS («KAKUM s XOUY CTaThy, «4TO MHE ISl 3TOTO HAJO CHIEIATh))

Cpeocmeom  ¢hopmuposanus  pecynamuenvix — YVJ[  cayocam — mexwonoeuss — cucmemuo-
0esimeNbHOCIMHO020 NOOX00A HA IMAne UyyeHus H08020 MAmMepuala u mexHoio2us OYeHUusanus 0opazo-
8amenbHblX 00CMuUdICeHUll (Y4eOHbIX YCnexos).

Io3naeamenvnuvie YY/I:

7-9-i1 knaccwt

— AHAIU3UPOBAMb, CPABHUBAMD, Kldccuduyuposamsv u 0600wams HaKThl U SBICHHUS;

— ocywecmenams CpaBHEHUE, CEPUAIINIO M KIacCU(DHUKAIUIO, CAMOCTOSITENIFHO BBIOMpPAst OCHOBAHUS U
KPUTEPUH JJT YKA3aHHBIX JIOTHYCCKHUX OIEPAIHid; CTPOUTH KIACCH(PHUKAITUIO MyTEM JUXOTOMUYECKOTO
JieneHus (Ha OCHOBE OTpUIIAHUS);
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— cmpoums JOTUYECKH OOOCHOBAaHHOE PACCYKICHHE, BKIIIOYAIOIIEEe YCTAHOBICHHE NPUYUHHO-
CIIEICTBEHHBIX CBS3EHA;

— €c030a6amb MaTeMaTUYECKUE MOJICIIH;

— COCTaBJIATh TE€3UCHI, PA3JIMYHbIC BUJIbI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3oBbIBaTH HH-
dbopMaIuio U3 OJHOTO BUIA B APYToH (TaOJIMIly B TEKCT, JUarpaMmy U Tp.);

— 8bIYUMbI6AMb BCE YPOBHH TEKCTOBOM MH(OPMALIUU.

— ymems onpedensimb BO3MOXKHBIE HCTOYHHKM HEOOXOJMMBIX CBEICHUH, MPOU3BOJIUTH MOUCK HH-
dbopMmaruu, aHaTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

— MOHUMAsI TIO3UIMIO JIPYTOTO YEJIOBEKA, pasiuyams B €ro peyd: MHEHHE (TOYKY 3peHHUs ), I0Ka3a-
TEIbCTBO (apTyMEHTHI), (DaKThl; TUIIOTE3bl, AKCHOMBI, TEOpPHH. J[JI1 3TOr0 CaMOCTOSTENILHO HCIOJIb30-
BaTh Pa3JIMYHbIC BUJBI YTEHUS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMUTEIBHOE, TTOMCKOBOE), MPUEMBI
CITyIIaHHUS.

— caMOMy €030a6ams UCTOYHUKHA HHPOPMAIIMH Pa3HOTO TUIIA U JUISl Pa3HBIX ayJUTOPH, COOII0IATh
MH(GOPMAILMOHHYIO TUTUEHY U IIpaBUiia HHPOPMAIIMOHHOM 0€30MacHOCTH;

— YMembUucnoib306ams KOMIIBIOTEPHbIE U KOMMYHHUKAIIMOHHBIC TEXHOJIOTMH KaK HHCTPYMEHT IS
JOCTHIKEHUSI CBOMX Liefieil. YMeTh BhIOMpATh a/IeKBaTHBIE 3a/ladye MHCTPYMEHTAIbHBIE MPOTrPaMMHO-
anmapaTHbIe CPEACTBA U CEPBUCHI.

Cpeocmeom ¢opmuposanusi mo3HaBaTeNnbHbIX Y'Y ]l ciykaT yueOHBI MaTepuan U MPEKIe BCEro
IPOAYKTUBHBIE 3aJjaHUs y4€OHUKA, TO3BOJIAIOIINE MPOJABUTaTHCS IO BCEM IIECTU JIUHUSAM Pa3BUTHSL.
1-s JIP — Mcnionb30oBaHre MaTeMaTHYECKUX 3HAHUM JIJIs1 PELICHUS Pa3IMYHbIX MAaTEeMAaTUYECKUX 3a1a4 U
OLICHKH ITOJIyYEHHBIX PE3YJIBTATOB.
2-51 JIP — COBOKYIHOCTh YMEHUI MO UCHIOJIB30BAaHUIO JOKA3aTEIbHON MaTeMaTHYEeCKON peyHu.
3-s1 JIP — CoBOKYITHOCTh yMEHUI IO paboTe ¢ HHPOpPMaLKEeH, B TOM YHCIIE U C Pa3IMYHBIMA MaTeMaTH-
YECKUMH TEKCTaMHU.
4-5 JIP — YMeHus UCIIOJIb30BaTh MaTeMaTHUECKHUE CPEACTBA AJIs U3YUEHUS] U ONMCAHUS PEAJIbHBIX MIPO-
LIECCOB U SIBJICHUM.
5-1 JIP — He3aBUCUMOCTb ¥ KPUTUYHOCTDH MBILUICHUS.
6-s1 JIP — Bois 1 HACTOMYMBOCTD B JOCTHKEHUH 1[EJIH.

Kommynuxkamuenwvie YY/I:

7 — 9-i1 kKnaccol
—  CaMOCTOSITENIBHO Op2aHu306bl6ams yueOHOE B3aUMOJAEHCTBHE B IpymIe (onpeaensTs oOuue Le-
7Y, IOTOBapUBATHCS APYT C IPYTrOM H T.11.);
— OTCTauBas CBOIO TOUKY 3PEHHUS, NPUBOOUMb apeyMeHMbl, TIOATBEPKAas UX (aKkTamMu;
— B JMCKYCCUU YMemb8blO8UHYMb KOHTPAPTYMEHTHI;
—  YUYUTBCS KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHUIO, C JIOCTOMHCTBOM HPU3HABAMb OIINOOYHOCTh
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;
— TIOHMMas TO3WIMIO APYroro, paziuiams B €ro peud: MHEHHE (TOUKY 3PEHHUS), JOKa3aTeIbCTBO
(aprymeHTsl), paKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;
—  yMemb B3TJSTHYTh HA CUTYAIIMIO C UHOU TTO3UIIUU U 00208apU8amvCsi C IOIbBMHU UHBIX TTO3UITUH.
Cpeocmeom  popmuposarus KOMMYHUKATUBHBIX Y Y]] ciryaT TEXHOJOTHs TPOOIEMHOTO JAuanora
(mOOyXTarIUK ¥ TOJBOASAIIUN AUAJTIOT) U OpraHU3aIs padOThl B MaJbIX TPYIAaX, TAaKKe MUCIOIb30-
BaHME HA YPOKaX dJIEMEHTOB TEXHOJIOTHUHU MTPOTYKTUBHOTO YTCHHUS.

IIpeamerHble:

1) ymenue paboTaTh C MaTEMaTHYECKUM TEKCTOM (CTPYKTYypHpOBaHHE, H3BICUCHHE HEOOXOANMOMN
uH(pOpMalMK), TOYHO U TPAMOTHO BBIpaKaThb CBOM MBICIM B YCTHOM M NMHUCbMEHHOM peyu, MPUMEHSS
MaTeMaTHYECKyI0 TEPMUHOJIOTHIO U CHMBOJIMKY, MCIIOJIb30BaTh Pa3JIMUHbIE S3bIKM MaTeMaTHKHU (CIIO-
BECHBIH, CHUMBOJIMUECKUH, Ipaduyeckuii), 000CHOBBIBATH CY)KJIEHUS, IPOBOAUTDH Kiaccu(UKAIHIO, J10-
Ka3bIBaTh MaTEMaTHUECKHUE YTBEPKICHHUS;
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2) BiajgeHHe 0a30BbIM MOHSATHHHBIM amiapaToM: UMETh MPEJICTABICHUE O YUCIIC, BIAJICHUC CHM-
BOJIBHBIM SI3BIKOM aJreOpbl, 3HAaHUE AJIEMEHTapHBIX (DYHKIIMOHAIBHBIX 3aBUCHUMOCTEH, (OpMHUpOBAHUE
MPEJICTABICHUNA O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATTBHOM MHUPE M O Pa3jIMYHBIX CIOCO0aX UX
n3y4deHus, 00 0COOCHHOCTSX BBIBOJIOB U ITPOTHO30B, HOCSIIMX BEPOSTHOCTHBIA XapaKTep;

3) yMeHHe BBIMOJHATH alreOpanveckue MpeoOpa3oBaHus PAIMOHAIBHBIX BBIPAKCHHM, TPUMEHSTD
WX JUIS PEIICHHs y4eOHBIX MaTEMAaTHUYCCKUX 3a/1a4 U 3aJ]1a4, BOSHUKAIOIINX B CMEKHBIX YU4EOHBIX Mpe/I-
MeTax;

4) yMeHHE MOJb30BaThCS MATEMAaTHYECKUMU (POPMYJIaMH M CAMOCTOSITEIBHO COCTABIIATH (HOPMYJIbI
3aBUCHMOCTEH MEX/y BeTU IMHAMH Ha OCHOBE 00OOIIECHHS YaCTHBIX CIIy4aeB U KCIICPUMEHTA;

5) yMeHHe pemaTh JMHEHHBIC U KBaJpaTHbIC YPaBHEHUS M HEPA—BEHCTBA, a TAK)KE MPUBOJUMBIC K
HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMBI; TIPUMEHSATh Tpa@UUecKue MPECTABICHUS JJIsl PEIICHUS U UC-
CJIEZIOBaHUS YPaBHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHSThH MOJYYCHHbIE YMEHUS JJIsl pEUICHU 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX IPEAMETOB, ITPAKTUKH;

6) oBmageHne cCUCTEMON (PYHKIMOHAIBHBIX MOHATHH, (QYHKI[HO"HAJIBHBIM S3bIKOM U CHUMBOJIHUKOM,
YMEHHE CTPOHUTH Trpaduku (YHKIMH, OMHCHIBATH WX CBOWCTBA, HWCIOIB30BaTh (DYHKIIMO "HAIBHO-
rpadguyecKre MpeaCcTaBICHUs I ONMMMCAHMS U aHAJIM3a MaTEMaTHUYSCKUX 3a7a9 M PEAIbHBIX 3aBUCHMO-
CTCH;

7) OBJaJcHHE OCHOBHBIMH CIIOCOOAMH MPEICTABICHUS M aHAIN3a CTATUCTUYECKUX TAHHBIX; yMe-
HUE peliaTh 3a/1a9M Ha HAXOXJICHUE YaCTOTHI U BEPOSTHOCTH CIIYYalHBIX COOBITHIA,

8) yMeHHEe NPUMEHATh U3yYEeHHBIC TOHSITHS, PE3YJIbTAThl U METObI MPH PEIICHUU 337a4d U3 pas-
JIMYHBIX Pa3/elIOB Kypca, B TOM YUCIE 3a]a4, HE CBOJISIIMXCS K HEMMOCPEACTBEHHOMY ITPUMEHEHUIO U3-
BECTHBIX AJITOPUTMOB.

V.Coaep:xkanue yueOHOIo npeamera «AJjaredopa»
7 —9 kJaaccoB
e 7 Kiacc:

1. Beipaxenus, To:kIecTBA, YDPABHEHMS.

YucnoBele BhIpaXKeHHUs ¢ NepeMeHHbIMU. [IpocTeilmue nmpeoOpa3oBaHus BBIpaKEHUH. Y paBHEHUE,
KOpEHb ypaBHEHMs. JInHElHOE ypaBHEHHME C OAHOW IepeMeHHOM. Pelenne TeKCTOBBIX 3a7a4 METOA0M
COCTaBIIEHUS ypaBHEHUI. CTaTUCTUYECKUE XaPAKTEPUCTHKH.

OcHosHas yenb — CUCTEMATU3UPOBATh U 00OOLIUTE CBEACHUS O IPEOOPA30BAHUAX ANTeOpandecKux
BBIPAKECHUN U PELICHUU YPAaBHEHUM C OJHOU IIEPEMEHHOM.

[TepBast Tema Kypca 7 Kjacca sIBJISIETCS CBA3YIOIIMM 3BEHOM MEX/1y KypcOM MaTeMaTuku 5—~6 Kiac-
COB M KypcoM anreOpsl. B Hell 3akpemisioTcsl BBIYUCIUTENbHbBIE HABBIKM, CHCTEMAaTU3UPYIOTCS U 0000-
IIAIOTCSI CBEJIEHUS O MPE0O0Pa30BAHUAX BBIPAXKEHUN U PELLICHUH YPaBHEHUH.

HaxosxneHue 3HaueHUI YUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH JaeT BO3MOKHOCTh MMOBTOPUTH C yda-
HMIMMHMCS TpaBUjia AEUCTBUN C pAallMOHAJIBHBIMU YUCJIAMU. YMEHUS BBIIOJHATh apu(MeTHYecKue aei-
CTBHSI C PALlMOHATIBHBIMH YHUCIAMH SBIISIOTCS OMOPHBIMH JUIsl BCero Kypca anreopbl. Cremyer BbIsC-
HUTh, HACKOJBbKO TPOYHO OBJIAJAEIN UMM YYalluecs, U B cllydyae HEOOXOJUMOCTH OpraHU30BaTh IO-
BTOPEHHME C LENbIO JIMKBUJAIMK BBISIBICHHBIX Npo0OenoB. Pa3BUTHIO HaBBIKOB BBIYMCICHHUN OJDKHO
YIEATHCS CEpbe3HOE BHUMAHMUE U B JAIbHEHUIIIEM MPU U3YUEHUHU APYTUX TEM Kypca anredpsl.

B cBs3u ¢ paccMOTpeHHEM BOIIPOCA O CPABHEHUU 3HAYCHUH BBIPAXKEHUN PACLIUPSAIOTCS CBEIECHHUS O
HEPaBEHCTBAX: BBOIATCS 3HAKH HEPABEHCTB, JAETCS MOHATHE O IBOWHBIX HEPABEHCTBAX.

[Tpu paccmoTpeHnu npeoOpa3oBaHUi BbIpaXEHUH (OpMaIbHO-ONEPATUBHBIE YMEHUSI OCTAlOTCS Ha
TOM K€ YPOBHE, yUJalIUecs NOJHUMAIOTCA Ha HOBYIO CTYIIEHb B OBJIaJICHUM TeOopuel. BBOAATCS NOHATUS
«TOKIECTBEHHO PaBHBIE BBIPAXKEHUS», KTOXKIAECTBOY», TOXKJIECTBEHHOE NPE0Opa30BaHNUEe BBIPAKEHUIT,
coJiep’KaHue KOTOPbIX Oy/IeT MOCTOSIHHO PACKPBIBATHCS U YIIYONISThCs MpU U3YyUeHHH IpeoOpazoBaHUil
pa3INYHbIX anredpanyueckux BbIpakeHHH. [lomgyepkuBaeTcsi, YTO OCHOBY TOXAECTBEHHBIX MpeoOpazo-
BaHHUU COCTaBJIAIOT CBOIMCTBA JAEHCTBUH HaJl YHCIIAMU.

VYcunuBaercs posib TEOPETUUYECKHX CBEIEHUH MpH paccMoTpeHuu ypaBHeHui. C memnbio obecrieue-
HUS OCO3HAHHOT'O BOCHPHATHS yYaIllUMKCS AJITOPUTMOB PELICHHUS YPAaBHEHUI BBOJIUTCS BCIIOMOTATEIIb-
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HOE€ TOHATHE PAaBHOCUIBLHOCTU ypaBHEHUH, GOPMYITUPYIOTCS U PA3bICHIIOTCS Ha KOHKPETHBIX MpUMe-
pax cBOMCTBA PaBHOCHJIBHOCTH. [laeTcs MOHSATHE TMHEHHOTO YpaBHEHUS U UCCIIEYETCs BOIIPOC O YHCIIe
ero kopHeil. B cucreme ynmpakHeHU 0co00e BHUMaHUE YACISETCS PEIICHHUIO YPAaBHEHUN BHAA ax =
bripu paszauunbIx 3HaueHUsX a u b. [Ipomomkaercs padoTa 1Mo GOPMHUPOBAHHIO Y YUAIIUXCS YMEHHS HC-
MOJIb30BaTh amnmapar ypaBHEHHI KakK CPEJCTBO JJIsl PEUICHUs TEKCTOBBIX 3a/iady. YPOBEHb CI0XHOCTU
3a]1a4 3/1eCh OCTAETCsl TAKUM Ke, Kak B 6 Kiacce.

N3yuenue Tembl 3aBepIIacTCcsi 0O3HAKOMJICHUEM YYAIUXCA C MPOCTEHIIMMHM CTAaTUCTHYECKUMHU Xa-
pPaKTEepPUCTUKAMU: CPEAHUM apU(METHUYECKUM, MOJOW, MEAMAaHOW, pa3MaxoM. Ydyalluecs IOJIKHBI
YMETh UCIOJIb30BATh ATU XAPAKTEPUCTUKH JJI aHATIU3A PAJA JAHHBIX B HECJIOKHBIX CUTYaIUSX.

Koumponvnvix pabom: 1
2. CreneHb ¢ HATYPaJbHBIM MOKa3aTeJIeM.
CrereHb ¢ HATYpalIbHBIM MOKa3aTeIeM | ee cBoiicTBa. OnHowneH. PYHKIMHE ¥ = X2, y = X
KH.

i ux rpadu-

Ocnosnas yeno — BbIpa0OTaTh YMEHUE BBIITOJIHATH JEHCTBUS HaJl CTENEHSIMU C HATYpaJIbHBIMU I10-
Ka3aTessiMu.

B naHHOI Teme naeTcs ornpeienieHue CTeNeHH ¢ HaTypallbHbIM IoKa3aTeneM. B kypce maremaTuku 0
KJ1acca ydJaluecs y>Ke BCTpedaluch ¢ IpUMepaMH BO3BEACHUSI UMCEN B CTENIEHb. B CBS3U C BBIUUCIIEHU-
€M 3HaueHUH CTeneHu B 7 Kiacce JacTCANPEACTABICHUE HAXOXKIACHUM 3HAYEHUN CTENEHH C
IOMOUIbIO KaJbKYJIATOpa. PaccmarpuBaroTcs CBOICTBa CTENEHH C HaTypajbHbIM Ioka3artesneM. Ha
IpUMepe JI0Ka3aTelabCTBA CBOMCTB CTENIEHU y4alllMecs BIIEPBBIE 3HAKOMSTCS C JOKa3aTelbCTBAMM,
IPOBOAMMBIMU Ha anreOpanueckom MmaTtepuaie. CBONCTBA CTENEHU C HATypalbHBIM IOKa3aTesieM Ha-
XOIAT TIPUMEHEHUE IIPpU YMHOXKXEHHH OJHOYICHOB U BO3BEIECHUU OJHOWICHOB B cremneHsb. [Ipu
HAXOXKJCHUW 3HAYCHHUN BBIPAKCHHUH, COJIEPIKAIIUX CTEIEHH, 0C000€ BHHUMAaHHUE CleAyeT oOpaTuTh Ha
MOPSTIOK IEUCTBUM.

PaccmoTpenne GyHKIHMI y = X2, y = X°[03BOISET HPOJOIKUTE PAbOTy 110 GOPMHPOBAHKIO yMEHMI
CTPOUTH U YNTaTh rpaduku GyHKIMA. BaxkHo 0OpaTUTh BHUMaHHE ydyalluxcs Ha 0cOOEHHOCTH rpaduka
bynxmuu y = X% rpaduK IpOXOJUT Yepe3 HA4aao KOOPAMHAT, ock OYSBIAETCS €r0 0ChI0 CHMMETPHH,
rpaduK pacrojokKeH B BEpXHEH MOTyIIIOCKOCTH.

YMeHue ctpouth rpaduku GYHKIHMHA y = XM y = X HCHOMb3yeTcs IS 03HAKOMJIGHHS YUaIIuXcs C
rpau4ecKuM CIocoOOM pelLIeHUs] ypaBHEHUH.

Koumponvnvix pabom: 1

3

3. MHOro4JeHsl.

Muorounen. CinoxxeHue, BHIYUTAaHUE U YMHOXXEHHE MHOTOWIEHOB. Pa3ioxkeHue MHOTOWIEHOB Ha
MHOKHTEIIH.

OcHosHas yenb — BBIPA0OTaTh YMEHUE BBHIMOJIHAT CIIOKEHUE, BRIYMUTAHUE, YMHOKEHHE MHOTOWIE-
HOB U Pa3J10’K€HUE MHOTOUYJIEHOB HA MHOKUTEIH.

Jannas TeMa urpaetr pyHIaMEeHTAIbHYIO POJib B (JOPMUPOBAHUN YMEHUS BBITIOJIHSITH TOXKIECTBEH-
HbIe MpeoOpa3oBaHus anredbpandeckux BbIpakeHUH. Dopmupyembie 371ech (HOpMaTbHO-ONEPATUBHbBIE
YMEHHUS SBIISIOTCSI OTIOPHBIMH MPU U3YUCHUH JEUCTBUI C pallMOHAIBHBIMU JPOOSMHU, KOPHSIMU, CTETIC-
HSIMU C pPallMOHAIbHBIMH MMOKA3aTEISIMHU.

N3yuenne TeMpl HaYMHACTCA C BBEJICHUSI MOHATHUN MHOTOYJICHA, CTAHAAPTHOTO BHIAa MHOTOWICHA,
cTeneHru MHoroujgeHa. OCHOBHOE MECTO B 3TOM T€ME 3aHUMAIOT aJITOPUTMbI JEHCTBUM C MHOTOWJIEHAMHU
— CJIOKE€HHUE, BRIYUTAHNE ¥ YMHOXKEHHE. YUaluecs TOJDKHBI IOHUMAaTh, YTO CYMMY, Pa3HOCTh, POU3-
BEJICHHE MHOTOYJIEHOB BCErJla MOXKHO MPEACTaBUTh B BHJE€ MHOrowieHa. [[efcTBUS CIOXKEHUS, BBI-
YUTAHUSA U YMHOXEHUSI MHOTOWICHOB BBICTYMAIOT KaK COCTAaBHOW KOMITOHEHT B 3aJjaHUSAX Ha Mpeolpa-
30BaHUA IENbIX BhIpaxeHui. [loaTomy HemenecooOpa3Ho MepexoauTh K KOMOMHUPOBAHHBIM 33aaHUSM
MpeXJie, YeM YCBOCHBI OCHOBHBIC aJITOPUTMBI.

Cepbe3Hoe BHUMAHUE B 3TOW TE€ME YAENAETCS Pa3iOKEHUIO MHOTOWIEHOB Ha MHOKUTEIU C MTOMO-
b0 BEIHECEHUS 3a CKOOKH 00IIEeTr0 MHOKHUTEINS M ¢ TIOMOIIBI0 TpynnupoBKH. COOTBETCTBYIOIIHE TIPE-
o0pa3oBaHUs HaXOJAT IIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca, Tak U B MOCIEAYIOUINX Kypcax,
0COOEHHO B JICHCTBUAX C pallMOHATBLHBIMU APOOSMHU.
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B nanHO# Teme yuamuecs: BCTPE4aroTcsi ¢ MpUMEpaMu UCIIOIb30BaHUS pacCMaTpPUBAEMBbIX MTpeodpa-
30BaHUM NpU pPeLIeHUH pa3HOOOpa3HbIX 33a/1a4, B YACTHOCTH NP PEUICHUH YPaBHEHU. JTO MO3BOJISET B
X0JIe U3YYCHHsI TeMbI MPOAOIDKUTH PadOTy MO (POPMUPOBAHUIO YMEHHUS peIlaTh YPAaBHEHHS, a TaKKe
pelaTh 3a/1a4d METOJIOM COCTaBJICHMs ypaBHEHHI. B unciio ynpakxHeHUH BKIIOYAIOTCS HECIOKHbIE 3a-
JTaHUs Ha 10KA3aTelbCTBO TOXKIAECTBA.

Koumponvnvix pabom: 1
4. @opMyJIbl COKPALLIEHHOT0 YMHOKEHHS .

®opmyinsl (a + b)? = a? + 2ab + b?, (a £ b)*=a® £ 3a%h + 3ab? £ b (@ +b) (@® + ab + b?) = & b3,
[Tpumenenne GopmMys COKpALIEHHOTO YMHOKEHUS B IPEOOPA30BAHHUIX BBIPAKCHHM.

Ocnoenas yenb — BbIPa0OTAaTh YMEHUE MPUMEHSTH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS B MPE00-
Pa30BaHUAX LEIBIX BEIPAKEHUI B MHOTOWIEHBI U B Pa3JI0)KEHUU MHOTOYJICHOB HA MHOKHUTEJIH.

B nannoii Teme npopomkaercs pabora mo GoOpMUPOBAHUIO Y YUYAIIMXCS YMEHHUSI BBIMOIHITH TOXKIE-
CTBEHHBIE ITPe0Opa30oBaHUs LENbIX BhpakeHni. OCHOBHOE BHUMaHUE B TeMe yxaemsiercs: popmysam (a -
b) (a +b) = a® - b?, (a £ b)? = a? + 2ab + b?. Yuammecs I0MKHBI 3HATh 3TH (GOPMYIIBI I COOTBETCTBY-
IOIIHE CIIOBECHBIE (HOPMYITUPOBKH, YMETh MPUMEHSATH UX KAaK «CJIEBA HAIIPABOY», TAK M «CIIPaBa HAJIEBOY.

Hapsiay ¢ yKa3aHHBIMH paccMaTpHBaroTcs Takke GopMynsl (a £ b)® = a®+ 3a%b + 3ab? £ b3, o® £ b®
= (a £b) (@®> + ab + b?). OxHAKO OHM HAXOAAT MEHbIIEE IIPUMEHEHHE B Kypce, OITOMY He CIeIyeT
U3IUIIIHE YBJIEKATHCS BBHIMIOJHEHUEM YITPAKHEHUH Ha UX MCIOJIb30BaHUE.

B 3aximounTenbHON 4acTH TEMBI pacCMaTpUBACTCS MPUMEHEHHE PAa3JIMYHBIX MPUEMOB Pa3IoKEeHUs
MHOTOYJICHOB HA MHOXHTEIH, a TaKXKe UCIOIb30BaHUE MPE0Opa30BaHUM LIEJIbIX BhIPAKESHUH I pellie-
HUS IIUPOKOTO Kpyra 3ajad.

Konmponvnvix pabom: 2
5. ®dyHkuuu.

OyHKIM, 00acTh onpeneneHus GyHkuun. Beraucnenue 3Hauenuid pynkuuu no popmyne. I'padux
¢ynkuuu. [Ipsmas nponopuroHansHOCTS 1 ee rpaduk. JlnneitHas GpyHKIHs 1 ee rpaduk.

OcHoénas yenb — 03HAKOMHUTH yUYAIIUXCS ¢ BAXKHEUITUMH ()YHKIIMOHATLHBIMU TOHSATUSIMU U C Tpa-
¢ukamMy mpsiMON TPONOPIUOHATILHOCTH U JIMHEHHOU (pyHKIIMK 00LIero BUjaa.

JlaHHas Tema sBISETCA HavyaJbHBIM JTAallOM B CHUCTEMaTHYECKOM (PYHKIMOHAIBHOM IMOATOTOBKE
yyaumxcs. 371eCb BBOJATCS TaKUe MOHSTHS, Kak (YHKIUS, apryMEHT, 001acTh onpeaeneHus pyHKINH,
rpaduk GyHKIMU. DYHKIUSA TPAKTyeTCsl KaKk 3aBUCUMOCTh OJJHOM MEepeMEHHOM OT ApYyrol. Yuaruecs
MOJIy4yaloT MepBOE MPEACTaBIEHNE O crocobax 3aaanus GyHkuuu. B nanHoil Teme HaumHaetcs paboTa
1o (GOPMHUPOBAHUIO Yy yUallUXCs YMEHHMH HAXOIUTh MO (opMyse 3HaueHHe (QyHKIMH 1O U3BECTHOMY
3HAYCHUIO apTyMEHTa, BBIMIOJIHATH TY XK€ 3a/1aqy 1Mo rpaduky u pemars 1o rpaduky oOpaTHyro 3a/1ady.

OyHKIMOHATbHbIE TOHATHS MOIY4al0T CBOK KOHKPETU3ALMUIO NPH U3yYEHUH JIMHEWHON QYHKUIUU U
€€ 4acTHOTO BUAA — MPSMOH MPOIOPIIUOHAIBHOCTH. YMEHHSI CTPOUTh M YHTATh rpaduku 3TUX (yHK-
U IIMPOKO UCMOJB3YIOTCSA KaK B CAMOM Kypce anreOpbl, Tak M B Kypcax reéoMeTpuu U (GU3uKU. Yya-
Hecs JO0JKHBI MOHUMAaTh, KaK BIMSIET 3HaK KOA(QUIMEHTa Ha PacloIokeHHe B KOOPAUHATHOM TuIoC-
koctH rpaduka Gynkiun y = Ky, rae u K # 0, kak 3aBUCUT OT 3HaueHUIK ub B3anMHOE pacmosoKeHue
rpadukoB 1ByX pyHKImi Bugay = kx + Db.

dopmupoBaHue BceX (PYHKIMOHAIBHBIX MOHATUH U BBIPAOOTKA COOTBETCTBYIOIIUX HABBIKOB, a TaK-
Ke M3y4eHHe KOHKPETHBIX (DYHKIHHA COTPOBOXIAIOTCS PACCMOTPEHHUEM NMPUMEPOB PEaTbHBIX 3aBHCH-
MOCTEH MEX1y BEJIMYMHAMH, YTO CIIOCOOCTBYET YCHUIICHHUIO MPHUKJIAIHON HApaBIEHHOCTH Kypca anreo-
pHI.

Koumponvnwix pabom: 1
6. CucreMbl JTHHEHHBIX YPABHEHHUIA.

Cucrtema ypaBHeHUi. Pemenne cucteMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMS MIEPEMEHHBIMHU U €r0
reoMeTprYecKasi MHTeprpeTanus. PemeHne TEeKCTOBBIX 3a/a4 METOJOM COCTABICHHS CHUCTEM ypaB-
HEHMI.

Ocnoenas yenb — O3HAKOMUTH YYalllUXCsl CO CIIOCOOOM pelIeHHs] CUCTEM JIMHEHHBIX yYpaBHEHHH ¢
JBYMsl IEPEMEHHBIMH, BbIpa0OTaTh YMEHUE PEIIaTh CUCTEMbl YPAaBHEHUH W MPUMEHSTh UX NPH pellie-
HUH TEKCTOBBIX 3a7ad.
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N3yuenue cucreM ypaBHEHUM pacnpenensieTcs MexXay kypcamu 7 u 9 kinaccoB. B 7 kiacce BBoautcst
MIOHSATUE CUCTEMBI U pACCMATPUBAKOTCSI CUCTEMBI INHEWHBIX YPAaBHEHUM.

N3noxeHne HauMHAETCsS ¢ BBEACHUS NMOHATHS (JIMHEMHOE YpaBHEHHUE C JIByMsl NEPEMEHHBIMUY». B
CHUCTEMY YIPAXXHEHUW BKJIIOYAIOTCS HECJIOKHBIC 3aJaHUSI HA PEIICHHUE JIMHEWHBIX YPABHEHUU C JBYyMS
MIEPEMEHHBIMU B LIEJIBIX YUCIAX.

dopmupyeTcst yMeHHE CTPOUTh rpaduk ypaBHeHusia + by = ¢, rae a # 0 wiu b# 0, npu pa3auyHbIX
3HaueHMsIX a, b, ¢. BBenenue rpaduyecknx oOpa3oB AaeT BO3MOKHOCTD HATJISTHO UCCIIE0BATh BOIPOC
0 YKCJIE PELIECHUN CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMM.

OcHOBHOE MECTO B JaHHOM TeM€ 3aHMMAET U3yUYEHUE AJITOPUTMOB PEIICHUS CUCTEM JIBYX JIMHEHHBIX
YpaBHEHUH C ABYMs NEPEMEHHBIMH CIIOCOOOM MOJCTAaHOBKH U criocoOoM cioxeHus. BBenenue cucrem
MO3BOJISIET 3HAYUTEIILHO PACHIMPUTH KPYT TEKCTOBBIX 3a/1ay, PEIIaeMbIX C MOMOIIBIO anmapara aireo-
pbl. [IpuMeHeHre cUCTeM yMpoIlaeT Mpoilecc NepeBoda JaHHBIX 3a/layd C OOBIYHOTO SI3bIKA Ha SI3BIK
YpaBHEHUU.

Konmponvnvix pabom: 1
7. IloBTOpeHue.
Ocnoenas yens. IIoBTOpUTH, 3aKpenuTh U 00001IUTH OcHOBHBIE 3YH, mosryueHHsie B 7 Kiac-
ce.
Konmponvuvix pabom: 1

e 8 Kiacc:

1. PanmonajabHbIe Apo0u.
Pannonanenas npo6s. OcHOBHOE CBOWCTBO ApoOu, cokpariieHue apodeit. ToxaecTBeHHbIE MPeoo-

. K
pa3oBaHusl palUOHAIbHBIX BbIpakeHUN.DyHKIUA y = — U ee rpaduK.
X

OcnosHnas yenv — BBIPAOOTATh YMEHHE BBITIOIHATH TOXKICCTBEHHBIE TPE0OPa30BaHUs PAlMOHATBHBIX
BBIPAKCHUI.

Tak xak AecTBUS C pallMOHAIBHBIMHU JPOOSIMH CYIIECTBEHHBIM 00pa3oM OMHpaOTCS Ha JIEHCTBUS C
MHOTOYJICHAMH, TO B Ha4aje TEMbl HEOOXOIMMO MOBTOPUTH C yUAIIUMUCS MpeoOpa3oBaHUs LEIbIX BbI-
paxeHuM.

['maBHOE MecTO B JaHHOW TeMe 3aHUMAIOT AITOPUTMBI ACHCTBUI IpoOsSMU. Yuamuecs JOHKHBI TOHU-
MaTh, 4YTO CYMMY, Pa3HOCTh, IIPOM3BEICHUE U YaCTHOE JIpoOeli Bceryia MO>KHO MPEJICTaBUTh B BUJIE JPO-
6u. [IpnoOperaeMbie B JTaHHO TeMe YMEHUS BBIMOIHATH CIIOKEHUE, BBIYUTAHUE, YMHOKCHHE U JIeTICHUE
npobeil ABISAI0TCSA ONMOPHBIMU NpeoOpa3oBaHUsIX APOOHBIX BblpaxeHHi. [loaTomy UM cienyer yaenuTh
ocoboe BHUMaHue. HerenecooOpa3sHo mepexoauTh K KOMOMHUPOBAHHBIM 33/IaHUsSM Ha BCE JEHCTBUS C
JIpOOsSIMH TIpEXJIE, YeM OYy/ly YCBOEHBI OCHOBHBIE allTOPUTMBI. 3a/IaHHsI Ha BCE JCHCTBUA C IPOOSIMH HE
JOJKHBI OBITh M3IUIIHE TPOMO3JIKHUMH U TpyaoeMKuMu.llpu HaxoxkaeHuu 3HaueHU apoOei marorcs
3a/laHus Ha BBIYMCIIEHUS C ITOMOIIBIO KAJIBKYJISITOpa. B naHHOW TeMe paciiupsioTcs CBEeHUsI O CTa-
TUCTUYECKHX XapaKTEpPUCTHKaX. BBOAUTCA NOHATHE CPEAHErO raPMOHUYECKOTO Psia MOJIOKUTEb-

. k
HBIX yncen.V3yueHne TeMbl 3aBepIlaeTcsi pacCMOTPEHUEM CBOWCTB IrpadUKapyHKIMHU Y = — .
X

Koumponvnvix pabom: 2

2. CteneHb C 1eJbIM MOKa3aTeeM. DJIeMeHThbl CTATHCTHKH.
CreneHs ¢ 1eTbIM TTOKa3aTesieM U ee cBorcTBa. CTaHmapTHBIA BU yncia. HavansHbie cBeieHus 00 op-
TraHWU3alMM CTAaTUCTUYECKUX MCCIIEOBAHUM.
OcHosHnas yenb — BBIPAOOTATh YMEHHUE MMPUMEHSITh CBOWCTB, CTETICHU C IEJIBIM TTOKA3aTeIeM B BBIUKC-
JeHUSX U peoOpa3oBaHusIX chopMUpPOBATH HAUaIbHBIC MPEACTABICHUS 0 cOOpe U TPYNITUPOBKE CTATH-
CTUYECKUX JAHHBIX, X HATJISITHOW WHTEPIPETAIINH.
B sT0ii TeMe hopMynHpyrOTCS CBOWCTBA CTETEHHU C IENBIM MOoKa3aTeneM. MeTol 10Ka3aTenbCTBa ITUX
CBOICTB MOKA3bIBACTCS HA IPUMEPE YMHOKEHHS CTENEHEW C OJMHAKOBBIMU OCHOBaHUAMHM. J[aeTcs mo-
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HSATHUE O 3alUCHU YKCIIa B CTaHIApTHOM Buje. [IpuBOAATCS MpUMEpPHI MCIOIb30BAHMS TAKOW 3allliCU B
bu3HuKe, TEXHUKE U APYTUX 00JIacTIX 3HAHUH.
VYyamuecs: moiay4aroT HadallbHBIE MPEACTaBICHUS 00 OpraHU3aldd CTATUCTUYCCKUX HUCCIICIOBAHHIA.
OHU 3HAKOMATCA C TOHSATUSIMU T'eHEpalbHOW M BBIOOPOYHOM COBOKYMHOCTH. IIpuBOASATCS mpUMEpHI
MPEJICTABICHUS CTATHCTUYCCKUX JAHHBIX B BUC TAOJIUI] YaCTOT U OTHOCHUTENBHBIX YaCTOT. YUYalIuMCs
IpeIaraloTcs 3aJaHus Ha HaXOXKICHHE 110 Ta0IHIle YaCTOT TAKUX CTATUCTHUECKUX XapaKTEPUCTHUK, KaK
cpeaHee apuQMeTniyeckoe, Moja, pazMax. PaccMaTpuBaeTcs BOIpPOC O HATJISIHOM MHTEPIPETALUHU CTa-
TUCTHYECKON mH(popManuu. M3BecTHbIE ydammmcs: ciocoObl HArJISIIHOTO MPEJICTAaBICHUS CTaTUCTHYE-
CKHX JIJAHHBIX C TIOMOIIBIO CTOJIOYATHIX U KPYTOBBIX JAMATrpaMM PACIIUPSIOTCS 3a CUET BBEACHUS TaKUX
MOHATUM, KaK MOJUTOH U TUCTOrpamMma.
Konmponwonwix pabom: 1

3. KBaapaTHbie KOpHH.
[TonsiTie 00 uppanuoHaANBbHEIX Ynciax. OOmmuMe cBeIeHUsI 0 IEeHCTBUTENBHBIX Yuciax. KBaapaTHbiii KO-
penb. [ToHATHE 0 HAXOXK/IEHUU MPUOJIMKEHHOTO 3HAUCHUS KBaJIpaTHOro KopHs. CBOICTBa KBaJpaTHBIX

KopHeil. [IpeobpazoBanus BeIpaXXKEHUN, COAEpKAIIMUX KBaJgpaTHble KOpHU. DPYHKIMS y = Jx | ee coii-

cTBa U rpaduk.

OcHognas yenb — CUCTEMATU3UPOBATh CBEACHUS O PALlMOHAIBHBIX YHMCIAX U JIaTh IpPEJICTaBIeHUE 00
UpPpalMOHATIBHBIX YMCIIAX, PACIIUPUB TE€M CaMbIM IOHSATHE O YHCIE; BbIPAaOOTaTh YMEHHE BBINOIHSITH
peoOpa3oBaHus BEIPAXKEHUM, COIEPIKALUX KBaIpaTHbIE KOPHU.

B nanHO# TeMe yuamuecs MoJIy4aroT Ha4yaJIbHOE IPEACTABICHUE O MIOHATUH A€HCTBUTENBHOrO yncaa. C
3TOH 1enbi0 0000MIAI0TCS U3BECTHBIC YYAIIUMCSI CBEACHUS O pallMOHAIBHBIX yuchax. /s BBexeHus
IOHSTHS UPPALMOHAIBHOIO YUCJIa UCIIOIB3YETCSI HMHTYUTUBHO IIPEJICTABICHUE O TOM, YTO KAXKIBIA OT-
PE30K MMEET IMHY U ITIOTOMY KaXKI0M TOYKE KOOPAUHATHOM IPSIMOM COOTBETCTBYET HEKOTOPOE YUCIIO.
IToka3biBaeTCsl, 4TO CYIIECTBYIOT TOUKH, HE MMEIOLINE PALIMOHATIBHBIX abcLUCC.

IIpn BBeneHUM NOHATUS KOPHS IIOJE3HO O3HAKOMMTH YUYaIIUXCS C HAXOKIECHHUEM KOPHEH C ITOMOILIBIO
KaJIbKYJIATOPA.

OcHOBHOE BHUMaHUE YJENSETCs MOHATHIO apu(METHYECKOro KBaJpaTHOTO KOPHS M CBOWCTBaM apud-
METHYECKHX KBaJpaTHBIX KOpHEH. JloKa3bIBalOTCS TEOPEMBI O KOPHE M3 MPOU3BEACHUS U IpOOH, a TaK-

e TOXKJECTBO a’ :|a|, KOTOpbIE MOJy4YaroT MPUMEHEHHE B MPeoOpa3oBaHUAX BbIpaXXEHUH, cojep-
Kalux KBaJgpaTHble KOpHU. CrieualbHOe BHUMaHHE YJENsAeTCsl OCBOOOXKAECHUIO OT UPPALMOHATILHOCTH
a a
SR
Vb Vb e
JieprKaliie KOpHH, YaCTO UCIOJIb3YETCs KaKk B CaMOM Kypce alreOpsl, Tak U B Kypcax T'€OMeTpuH, ajireo-

PBI M HAYaJl aHaJIU3A.
[Iponomxkaercst paboTa 1Mo pa3BUTHIO (PYHKIIMOHAIBHBIX MPEICTABICHUN ydamuxcs. PaccmaTpuBaroTcs

B 3HaMeHaTese IpoOU B BBIPAXKCHUSAX BUIA YMeHunenpeoOopa3oBbIBaTh BBIPAXKEHUS, CO-

byHKIUA O = Jé, ee croiictBa 1 rpadpuk. [Ipu uzyyenun ¢yHkuum y = Jx mokasbiBaercs ee B3au-
MOCBs3b ¢ hyHKIMEH y = X%, T1e X > 0.
Koumponvnvix pabom: 1

4. KBanparnbie ypaBHeHusl.
KBagparHoe ypaBHeHne. @opMyiia KOpHEN KBaJpaTHOrO ypaBHEHUs. PerieHne palmoHalbHBIX ypaBHE-
Hull. Pemenue 3aaad, NpuBOAAIINX K KBaJPATHBIM YPaBHEHMSIM MU MPOCTEHIINM pallMOHAIbHBIM ypaB-
HEHUSIM.
OcnosHas yenv — BBIPAOOTaTh YMEHHSI pellaTh KBapaTHbIC YpPaBHEHUS U MPOCTEHIINE palliOHAIbHBIE
YpaBHEHHUS U IPUMEHATDH UX K PEIICHHIO 33/1a4.
B Hauvane Tembl NpUBOAATCS NPUMEPHI PEIIEHUS HEMOJHBIX KBAJApPaTHBIX YPaBHEHMH. DTOT MarepHuall
cuctemMatusupyercs. PaccMaTpuBaroTCsl allrOPUTMBI PEILIEHUS] HEMOJMHBIX KBAaJIpAaTHBIX YpaBHEHUN pas-
JUYHOTO BUJA.
OCHOBHOE BHHMaHHE CIIeAyeT yleldnTh PEeIIHNI0 YpaBHEHMH Buaa ax’+ bx + ¢ =0, re a # 0, ¢ uc-
noJjb30BaHueM (Gopmyiiel KopHel. B qaHHOM Teme ywamuecst 3HakomsTcs ¢ popmynamMu Buera, BbIpa-
KAIOIMMH CBSI3b MEXJly KOPHSIMM KBaJIpaTHOTO YPAaBHEHHUS U ero kodpduuueHtamu. OHU UCIONB3Y-
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I0TCSl B JJAJIbHEHIIIEM NP J10KA3aTeIbCTBE TEOPEMbI O Pa3JI0KEHUH KBAJPAaTHOIO TpeXuieHa Ha JUHEH-
HbIE MHOXKUTEH.
VYuyamuecs: OBiaeBalOT CIocoOOM pelieHus APOOHBIX PAMOHANBHBIX YPAaBHEHUH, KOTOPBI COCTOUT B
TOM, YTO pPEIICHHUE TAKUX YPaBHEHUH CBOJUTCS K PEIICHUIO COOTBETCTBYIOLIUX LIETBIX YpaBHEHUII C MO-
CJIEYIOIINM UCKIIIOYEHUEM ITIOCTOPOHHUX KOPHEH.
W3ydeHue qaHHOW TeMbI MTO3BOJISIET CYIIECTBEHHO PACUIMPUTH alllapaTr ypaBHEHH, HCIIOIb3yEeMbIX IS
pelIeHusl TEKCTOBBIX 3aj1a4.
Konmponvnvix pabom: 2

5. IloBTOpeHnue.
OcHosnas yenw. [1oBTOpUTH, 3aKpenuTh U 00001UTh OcHOBHBIE 3Y H, mosryuenHsie B 8 kiiacce.
Konmponwonwix pabom: 1

e 9 kiuacc
1. HepaBenctBa.

UucnoBble HepaBEeHCTBA U UX cBoicTBa. [lousieHHOE ClI0KEHHE U YMHOXEHHE YHCIIOBBIX HEPAaBEHCTB.
JIunHeliHble HEpAaBEHCTBA C OAHON IEPEMEHHOM U UX CUCTEMBI.
OcHognasi  yenb — O3HAKOMUTDH y4HalIUXCs ¢ IPUMEHEHUE: HEPABEHCTB JUIsl OLEHKU 3HAYEHUH BbIpa-
KEHUH, BbIpabOTaTh yMEHHE pelllaTh JIMHEHHbIE HEPABEHCTBA C OJHON NMEPEMEHHOM M UX CHUCTEMBI.
CBolicTBa YKCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO PELICHUE JUHEHHBIX He-
PaBEHCTB € OJAHOM MepeMeHHOM. T peMbl 0 OUWIEHHOM CIOXEHUH U YMHOXEHUH HEPABEHCTB HaXOIUTh
IIPUMEHEHUE IIPU BBIIIOJHEHUH NPOCTEHIINX YNPAKHEHUM HA OLIEHKY BBIPAXCHHM 110 METOAY I'PaHULL.
BBogsitcst moHsTHS aOCOTIOTHON MOTPENTHOCTH M TOYHOCTH MPHUOIMIKEHHS, OTHOCHUTEIHHON MOTPEIIHO-
CTH. YMEHMS NPOBOJUTH ACIYKTUBHBIE PACCYKIEHUS MOJIY4YarOT pa3BUTHE KaK IPU J0Ka3aTeJIbCTBaX
YKa3aHHBIX TEOPEM, TaK U IIPHU BBINOJIHEHUH YIIPa)KHEHUH Ha J10Ka3aTeIbCTBA HEPABEHCTB.
B cBs3u ¢ pelieHueM JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHO: JAeTCs MOHATHE O YMCIIOBBIX IIPO-
ME)XXYTKax, BBOASTCSI COOTBETCTBYIOIIME HAa3BaHUS U 0003HaueHUs. PacCMOTpEeHHIO CUCTEM HEPABEHCTB
OJTHOW TEepEMEHHOM MpPEe/IIeCTBYeT 03HAKOMJICHHE yJallluXcs C MOHATHUSAMH NepecedeHuss 1 o0beinHe-
HUSL MHOKECTB.
[Tpu penieHMM HEPaBEHCTB MCIOJB3YIOTCSI CBOMCTBA PaBHOCWIIBHBIX HEPABEHCTB, KOTOPBIE pa3bsCHS-
I0TCS HAa KOHKPETHBIX NpuMepax. Ocoboe BHUMaHUE CleAyeT YASIUTh OTpaOOTKE YMEHHUs peliar Mmpo-
creiflne HepaBeHCTBa BHa ax >b, ax <bh, OCTaHOBUBIIKCH CHICIUATIBHO Ha ciaydae, korgaa <0.
B 370l TEME paccMaTpHUBaETCs TaKKE PEIEHUE CHCTEM JIBYX JIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEH-
HOM, B YaCTHOCTH TaKHMX, KOTOPBIE 3aIIMCaHbl B BUJE JBOIHBIX HEPABEHCTB.
Koumponvnvix pabom: 1

2. KBagparnunas ¢pyHKums.
Oynkuus. CpolictBa ¢pyHkuuil. KBaapatusiil TpexuseH. PaznojkeHue KBapaTHOro TpexwieHa Ha MHO-
sxuten. Oynknus y = ax? + bx + ¢, ee cBoiicTBa u rpaduk. CTeneHHas QyHKIHS.
OcHogHas yenb — paclIUPUTh CBEACHUS O CBOMCTBaX (PYHKIIMM, O3HAKOMUTD yJalllUXCsl CO CBOMCTBa-
MU U rpaduKOM KBaapaTuuHoOl pyHkmu. |
B nauane tembl cucteMaTu3upyroTcs cBefeHus 0 QyHKIuAX. [IoBTOpsItOTCS OCHOBHBIE MOHSATHS: (YHK-
1151, apryMeHT, 00J1acTh onpeaeneHus GyHKuuu, rpaduk. Jlarorcs MOHATUS O BO3PACTAHUU U YOBIBAaHUH
GyHKIMM, TPOMEXYTKax 3HAKOMOCTOSIHCTBA. TeM caMbIM co3jaercs 0as3a Juisl yCBOEGHUSI CBOWMCTB
KBaJPaTUYHOM M CTENeHHOM (YHKIMH, a Takke A JalbHeimero yriayoiaeHus (yHKIHOHAIbHBIX
MpeJICTaBICHUN MTPU U3YyUEHHUH Kypca ajare0psl U Haual aHaIu3a.
[ToaroToBUTENBHBIM IIarOM K M3YYEHHUIO CBOMCTB KBaJpaTHUYHOW (YHKLMHU SBISIETCS  TakKXe pac-
CMOTpPEHHE BOIIpOca O KBaAPATHOM TPEXWIEHE M €ro KOPHSX, BBIACICHHWU KBajJpara JIBydJeHa U3
KBaJIpaTHOI'O TPEXWIEHA, Pa3JI0KEHUH KBAaAPATHOIO TPEXUWIEHA HA MHOKUTEIIH.
U3ydenne KBaapaTHIHOH (QYHKIMH HAYMHAETCSA C PACCMOTPEHHs (GYHKIHH y = ax’, ee CBOMCTB H 0CO-
GeHHOCTel TpaduKa, a TakkKe JPYTHX YACTHBIX BHIOB KBAAPATHUHON (yHKIMH — (QYHKIHI y = ax? + b,
y = a (x - M) DTu cBefeHNs HCTONB3YIOTCS TIPH M3yYeHHH CBOHCTB KBAAPATHUHOH (HYHKIMM 00IIEro
BUa. BaxkHo, 4TOOH! ydamuecs MOHANM, 4To rpaduk GyHKIHE y = ax> + bX + ¢ MoxkeT ObITh TIOMyYeH
u3 rpaduka GyHKIHH y = ax’C TOMOIIBIO ABYX MapaiielbHbIX HepeHocoB. [IpHeMbl OCTPOEHHS Tpa-
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duka ¢pysxuum y = ax? + bx + ¢ 0TpabaThIBaOTCA HAa KOHKPETHBIX mpuMepax. [Ipu 5ToM ocoboe BHH-
MaHHe CleqyeT yAeIuTh GOPMUPOBAHUIO Y YUAIIUXCS YMEHHUS YKa3blBaTh KOOPAMHATHI BEPIIMHBI Iapa-
00J1B1, €€ OCh CUMMETPHUH, HalIpaBJICHUE BETBEH NapadoJIbl.
[Tpu u3ydyeHuu 3TOH TeMbl JajbHeHIIee pa3BUTHE NIOIY4YaeT YMEHUE HaXOAUTh M0 TpaduKy IpOMexyT-
KU BO3PACTaHUA U YObIBaHHS (DYHKIHH, a TAK)KE IPOMEXKYTKH, B KOTOPBIX (DYHKIIMS COXPAHSAET 3HAK.
VYuamuecs: 3HaKOMATCS €O CBOWCTBAaMM CTENIEHHOM (DYHKIMU Y = X"IIPU YETHOM U HEUETHOM HaTypajb-
HOM IT10Ka3arene I. BBoauTcs nmoHsTue KopHs ra-il creneHu. OHU MOJIY4arOT MPEACTABIEHUE O HAXOXK-
JICHUH 3HAYCHUH KOPHSI C TIOMOIIBIO KAJIBKYJIATOPA, IPHYEM BbIpaOOTKa COOTBETCTBYIOLMX YMEHUH HE
TpeOyercs.
Konmponvnvix pabom: 1
3. HepaBeHcTBa ¢ 0HOIi nepeMeHHOM
Llenble ypaBHeHUs. [IpoOHble panoHaibHble ypaBHEeHMs. HepaBeHcTBa BTOpOi cTENEHH ¢ OAHOM mepe-
MEHHOU. MeTo MHTEPBAJIOB.
OcnosHnas yenb — CUCTEMAaTU3UPOBATh U O0OOLIUTH CBEACHUS O PELICHUU LIENbIX M JPOOHBIX paluo-
HAJIBHBIX YPAaBHEHMI1 ¢ OJIHOI MepeMeHHOH, chOpMHUpPOBaTh YMEHHE PellIaTh HepaBEeHCTBA BUA ax’ + bx
+ ¢ >0 wm ax® + bx + ¢ <0, rae a # 0.
B sToli Teme 3aBepiIaeTcs H3ydeHUe pallMOHAIbHBIX YPABHEHHI ¢ OJTHOW NEPEMEHHOM. B cBs3U ¢ 3TUM
IPOBOJUTCS HEKOTOpoe 0000IeHue 1 yriayosieHue cBeleHui 00 ypaBHeHUsX. BBoasdrcs nmonsaTus ue-
JIOTO PallMOHAJIBHOTO YPAaBHEHHMs M €r0 CTEIECHH. Y4Yalluecs 3HAKOMSTCS C PEUICHUEM YpaBHEHHMM Tpe-
TbEH CTENEHM M YETBEPTOM CTENEHU C IOMOIIBI DPA3JIOKEHHS HAa MHOXKUTEIM U BBEACHUS BCIIO-
MOTaTEJIbHOM IIEPEMEHHON. MeTo/1 peleHuss ypaBHEHUI ITyTeM BBEACHUS BCIIOMOTaTEIbHBIX IIEPEMEH-
HBIX Oy/IeT LIMPOKO HUCIIOB30BaThCs B AaJbHEHUIIEM NPU PELIEHUH TPUTOHOMETPUUYECKUX, Jorapudmu-
YECKMX U JPYI'MX BUJIOB YPABHEHUM.
PacmmpsiroTcst cBeieHUsI O pEelIeHUH JIPOOHBIX PAlMOHAIBHBIX YpaBHEHHMH. Yuariuecss 3HaKOMSATCS ¢
HEKOTOPBIMH CIIEIMAJILHBIMU IIPUEMAMU PELICHUs TAKUX YPaBHEHUH.
DopmMUpPOBaHUE YMEHUN peLIaTh HEPABEHCTBA BUAA ax?+ bx + + ¢ > 0 wim ax? + bx + c<O,rmea =0,
OCYIIIECTBIISIETCS C ONIOPOM Ha cBeZeHMsI O TpaduKe KBaIpaTUUHON (PYHKIINH.
VYuyamuecs: 3HaKOMSATCS ¢ METOJOM HUHTEPBAJIOB, C IMTOMOILBI KOTOPOIO PEIIAKOTCSA HECIOKHBIE PaLHo-
HaJIbHbIE HEPABEHCTBA.
4. HepaBeHcTBa € ABYMSI NepeMEeHHbIMHU

VYpaBHeHue ¢ IByMs epeMeHHbIMU U ero rpaduk. CucreMbl ypaBHEHUH BTOpOH cTerneHu. Pere-
HUE 3a/1a4 C IIOMOUIBIO CUCTEM YpPaBHEHUH BTOPOM cTerneHu. HepaBeHcTBa ¢ IByMs IEPEMEHHBIMU U UX
CHUCTEMBI.
OcnosHnas yenb — BbIpa0OTaTh YMEHHE pellaTh NMPOCTEHIINE CUCTEMBI, COIEpIKaIllie ypaBHEHUE BTO-
pO# CTENEHU C IBYMsI IEPEMEHHBIMM, U TEKCTOBBIE 33/1a4 C IIOMOLIBIO COCTABICHUS TAKUX CUCTEM.
B nanHOl TeMe 3aBeplIaeTcs U3y4EHHE CUCTEM YPaBHEHUH C ABYMsI IepeMEeHHbIMU. OCHOBHOE BHMMa-
HUE yJIeseTCs CUCTEMAaM, B KOTOPBIX OJHO U3 YPaBHEHHM IIEPBOM CTENEHH, a IPyroe BTOPOH.
W3BecTHBIN ydamuMcs crnoco0 MOJCTaHOBKM HAaXOIMUT 3[€Ch JalibHeilllee MpUMEHEHHE U MO3BOJISET
CBOJUTH PEIICHUE TAKMX CUCTEM K PEHICHUIO KBaIPATHOTO YPaBHEHUS.
O3HaKOMJICHHE YYallMXCsl C IPUMEpPaMHU CHUCTEM YpaBHEHHH C JByMs NEpEMEHHBIMH, B KOTOPBHIX 00a
YPaBHEHUSI BTOPOW CTENEHH, JTOJKHO OCYIIECTBISATHCA C JOCTATOYHOM OCTOPOXKHOCTBKO M OIPaHHUYU-
BaTbCs MIPOCTEHIIMMU IIPUMEPAMH.
[TpuBreyeHre U3BECTHBIX yUaIIUMCS IpadUKOB MMO3BOJISET MPUBECTH IPUMEPHI IPaUUECKOro pelieHus
cucreM ypaBHeHHHA. C OMOIIBIO rpauYecKUX MpeACTaBICHNH MOKHO HAIJIAIHO MOKa3aTh yJaluMmcs,
YTO CHCTEMBI JIByX YPAaBHEHMI C ABYMS MEPEMEHHBIMH: BTOPOM CTEIIEHH MOTYT UMETh OJIHO, JIBA, TPH,
YETBIPE PELIEHUs UM HE UMETh PEILICHUN.
Pa3paboTanHbIii MaTeMaTHYECKUH ammapat MO3BOJIET CYIIECTBEHHO PACIIMPHUTH KJIAcC COAEPKATEb-
HBIX TEKCTOBBIX 3a/1a4, PEIIAEMBIX C IIOMOIIBIO CUCTEM YPaBHEHHU.
W3yueHue Tembl 3aBEPIIAECTCS BBEACHUEM NOHATHI HEPABEHCTBA JIByMsI IEPEMEHHBIMHA U CUCTEMBI HE-
PaBEHCTB C AByMs NepeMeHHbIMH. CBeleHHs 0 rpaduKax ypaBHEHUH C IByMs MEPEMEHHBIMH HCIOJb-
3YIOTCSl TIPY WJUTIOCTPALlMA MHOXKECTB PEHIEHUH HEKOTOPBIX MPOCTEWIINX HEPABEHCTB C JBYMs Iepe-
MEHHBIMU U UX CUCTEM.
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Koumponvuwix pabom: 2
5. DjieMeHTbI NPUKJIATHOH MaTeMATHKH.

Matemaruueckoe monaenupoBanue. [IponenTapie pacuetsl. [Ipubnuxennbie BerauciaeHus. OCHOB-
HBIE MpaBuiIa KoMOUHaTOpUKH. OTHOCUTENBHAS YacTOTa U BEPOSATHOCTD ciiydaiiHoro coObrtus. Kiaccu-
YecKoe omnpejereHue BeposiTHocT. HauanbHbie CBeIeHHS O CTaTUCTHUKE.

OcHosHnas yenb — 03HAKOMUTh YYallluXCs C MOHATHIMU EPECTAHOBKH, PAa3MEIICHHS, COUETAHUS U CO-
OTBETCTBYIOIIUMH (hopMyTamMul JUIsi TOJICYETa UX YHCIIA; BBECTH MOHITHS OTHOCUTEILHOW YacCTOTHI U
BEPOSATHOCTH CIYYalHOTO COOBITHSL.
N3ydyenne TeMbl HAUMHACTCS C PEUICHUS 3a/1a4, B KOTOPBIX TPEOYETCs COCTABUTh T€ WM WHBIC KOMOHU-
HAI[UM DJIEMEHTOB U MOJCYUTATh MX YUCIO. PazbsicHsAETCS KOMOMHATOPHOE MPaBHIIO YMHOXEHHS, KO-
TOpPOE HCIIONIB3YeTCs B AAIbHEUIIIEM MPHU BhIBOJE GOPMYI AJIs MOJCYETa YUCHIA TIEPECTaHOBOK, pa3Me-
nieHuii u coueranuid. [Ipu u3yuenuun nqaHHoro marepuaia HeoOX0IUMO OOPATUTh BHUMAaHHUE YUYaIIUXCs
Ha Pa3IMuue TOHATUN «pa3MEIEHUE» U «COUeTaHue», CHOPMUPOBATH Y HUX YMEHHUE OMPECIATh, O Ka-
KOM BHUJIie KOMOMHAIMI UIIET pedb B 3aja4e.
B nanHol Teme yyaiuecs: 3HaKOMSITCS ¢ HAUAJIbHBIMU CBEICHUSIMU U3 TEOPHUM BEPOSTHOCTEN. BBOIATCS
MOHSTUS «CIIy4allHOE COOBITHE», «OTHOCUTENbHAS 4acTOTa», «BEPOSITHOCTh CIYYaHOTO COOBITHS.
PaccmarpuBaroTcs CTaTUCTUYECKUN M KIIACCUYECKUM TOAXOMBI K OMPEACIICHUIO BEPOSITHOCTH Cly4ai-
HOTO coObITHs. BakHO 0OpaTUTh BHUMaHHUE y4YalIMXCs Ha TO, YTO KIACCHYECKOE OMpPEEICHUE BEPOsT-
HOCTH MOYXHO TIPUMEHSTh TOJIBKO K TAKUM MOJIEIISIM PEabHbIX COOBITUM, B KOTOPBIX BCE UCXOBI SIBIIS-
I0TCSI PABHOBO3MOKHBIMU.
Konmponwonwix pabom: 1

6. Umuc/ioBble MoCae10BATEILHOCTH.
UwucnoBsle mocieAoBaTeIbHOCTH. Apudmerndeckas U reoMerpudeckas mporpeccuu. Dopmyinsl 1-
ro4WwIeHa U CyMMBI IIEPBBIX N WIEHOB Mporpeccuu. beckoHeuHo yObIBarolas reoMeTpudeckas mporpec-
cusl.
OcHognas yenv — Aath NOHATHS 00 apu(METUYECKON U TE€OMETPUIECKON MPOTPECCHIX KaK YHCIOBBIX
MOCJIE0BATENBHOCTAX 0COOOr0 BU/A.
[Ipy n3yuyeHuUH TeMbl BBOAMTCS MOHSATHE MOCIEAOBATEIBHOCTH, PA3bICHIETCS CMBICH TEPMHUHA «N-i
YIeH TOCJIeIOBATEILHOCTHY, BHIpA0ATHIBACTCS YMEHUE HCIOJIb30BaTh MHIEKCHOE O0O3HAa4YeHUE. DTH
CBEICHMSI HOCSIT BCIIOMOTATENbHBIN XapaKkTep U UCIOJB3YIOTCA AJIA U3YYeHUS apu(PMETHUECKON U Teo-
METPUYECKON TPOTPECCHIA.
PaGora ¢ popmynamu N-ro yieHa U CyMMBI MIEPBBIX T'a YICHOB MPOTPECCUIA, TOMHUMO CBOETO OCHOBHOTO
Ha3HAYEHMsI, TO3BOJISIET HEOAHOKPATHO BO3BPAIIATHCS K BBIYMCICHUSIM, TOXKIECTBEHHBIM MPeoOpa3oBa-
HUSM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTcsi xapaKTepuUCTHUECKHE CBOMCTBA apu(METUUYECKOW U TEeOMETPUYECKOW mporpec-
CUH, YTO TMO3BOJIAET PACIIMPUTH KPYT MpEAJIaraeMbIxX 3a1au.
Koumponvnvix pabom: 1

7. TloBTOpeHue (MTOroBoOE)

OcHosnas yenw. [1oBTOpUTH, 3aKpenuTh U 0000mUTh OcHOBHBIE 3YH, monyuennsie B 9 kiacce.
Koumponvnvix pabom: 1

V1. TemaTu4eckoe NJIaHNPOBAHUE C OINpe/ieileHHeM OCHOBHBIX BH/I0B YUeOHOI 1esiTe IbHOCTH.

B TematndeckoM miIaHMPOBAHUU pa3fiesibl OCHOBHOIO COZEp)KaHUs MO anredpe pa3OUThl Ha TEMbI B
XPOHOJIOTUU MX U3YYEHHs, IO COOTBETCTBYIOIIUM yueOHHKaM «Anredpa — 7 », «Anredbpa — 8 », «Au-
redpa — 9 ».

OCOOCHHOCTBIO TEMATHYECKOTO TUIAHUPOBAHUS SIBISIETCS TO, YTO B HEM COJEPIKUTCS ONHCAHHE
BO3MOXKHBIX BUJIOB 00Pa30BaTeIbHOM AeATeIbHOCTH YYAILIUXCSl B MPOLIECCE YCBOEGHUS COOTBETCTBY-
IOIIETO COJIEPYKAHMsI, HAIIPABJICHHBIX Ha TOCTH)KEHUE TIOCTABIICHHBIX IIeJiei 00ydeHus. DTO OPHEHTUPY-
€T Y4uTeNIs Ha YCHIIEHHE JIeATeIbHOCTHOIO IMOJAXOJa B OOy4eHUH, HAa OpPTraHU3aIMI0 pa3HOOOpa3zHOU
y4eOHO#i 1esiTeJIbHOCTH, OTBEYANONIEH COBPEMEHHBIM IICHXOJIOTO-TIEAarOTHYECKUM BO33PEHUSIM, Ha
UCIIOJIb30BAaHUE COBPEMEHHBIX TEXHOJOTHIA.
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IToypouHoe ni1aHupoBaHue 1o ajiredpe B / Kjacce

Ne Kon- N
ypoka Conepxanue 5o OcHOBHbIE BU/IbI YU€OHOMU JEATEIHLHOCTH
a3J1eJIbl, TEMbI vy
(pazzeisl, ) 4ACOB (YY)
I'naBa l.JIuneiiHoe ypaBHeHHe ¢ 01HOI nmepeMeHHOH. (15
4acoB)
1. Brenenue B anre6py. UncioBbie BRIpaKEHUS 1 Pacnoznasams 4uCIIOBbIE BBIPAKEHUS U
2. |Beenenue B anre6py. BykpeHHbIe BbIp-1S 1 |BBIPAXKEHUS C IIEPEMEHHBIMH, JIUHEHHbIE
BHeHUs. [[prUBOIUTH IPUMEPHI BBI-
3 Beenenue B anredpy. Ynucnosbie 1 OyKBEHHBIE YPaBHCH! PHBOJ PUMCPD!
: 1 paXeHUI ¢ IepeMEHHBIMU, JTMHEWHBIX
BBIPKCHHUS .
= = ypaBHeHUN. COCTaBIATh BHIPAXKEHUE
4 [TonsiTHE TUHEHHOrO ypaBHEHUS C OJTHOM Tie-
" |pemenHoii 1 C TIEepEMEHHBIMU IO YCIIOBHUIO 3a/1a4H.
5 [r— - - 1 BrimonHsATs TpeoOpa3oBaHus BhIpaxe-
. HWHEHH BHCHU HOM MepeMEHHOU .
eu OC YPaBHCHMC € oA OU Cpeme OU HUI: IPUBOAUTD MOJOOHBIE CllaraeMele,
6. Jluneitnoe ypaBHEHHUE C OJTHOU MTEPEMEHHOI, 1 pacKpbIBaTh ckoOkn. Haxomuts 3Haue-
coJieprKaiiiee podu HME BBLIPAKEHUS C IEPEMEHHBIMU ITPU
7 |/IuneliHOe ypaBHEHHE C OHOM MEPEMEHHOM ¢ 1 3aJJaHHBIX 3HAUCHHAX [IEPEMEHHBIX.
MOAYJIEM KiaccudunpoBats anredpandeckue
8. JInneiinoe ypaBHEHHE C OJIHON IEPEMEHHOU C 1 BbIpaxkeHHsl. ONuChIBaTh LENIblE BhIpa-
nmapaMEeTpoM JKEeHUsl.
9.  |Pewenue 3a1a4c MOMOILBIO yPaBHEHUH 1 Dopmynruposams ONpPeeICHUE JIMHEH-
10 Pemenne 3a1ayuc moMonipl0ypaBHEeHU Ha 1 HOIO ypaBHEHUs. Pemars nuHenHoe
" |mBuxkeHuUe ypaBHeHUE B 001ieM Buae. UntepnpeTu-
1 Pemenue 3agauc nomMoub0ypaBHEHUM, CO- 1 poBaTh ypaBHCHUC KaK MaTEMAaTHICCKYTO
' JiepoKalue npoueHTHI MOACIb peanLHoﬁ CUTyalluu. Omucel-
12. |Pewrennue 3aja4 C IOMOLIBIO yPaBHEHHi 1 |BaTb CXeMy PELICHNs TEKCTOBOH 3a%aun,
MIPUMEHSATH €€ JUIsl peleHus 3a/1a4
13. |Pemenwue 3a1a4 ¢ IOMONIBIOYPABHEHU 1
O60061mUTh TPUOOPETEHHBIE 3HAHNUS,
14 [ToBTOpEHME U cucTeMaTU3aIysl y4eO0HOTO Ma- .
* | reppana 1 |HaBbIKM U yMeHHU 10 TeMe «JIuHeitHoe
p YpaBHEHUE C OJTHOM NEPEMEHHOMM.
HayuuThcs npuMeHATh TpUOOpETECHHBIE
KonTtpoabHnas pa6ora Ne 1 no reme «JIu- i P pHObP N
15. . . “ 1 |3HaHMs, yMEHMUsI, HABBIKU, B KOHKPETHON
HeilHOe ypaBHEHHUe C OIHOI NepeMeHHOI»
JIeSATEIbHOCTH.
I'naa ll.I{essble Boipa:kenus. (50 yacos)
16 IToHsITHE TOXKAECTBEHHOPABHBIX BBIPAKECHUH. L Dopmynuposams:
' onpeoeneHus: TOKIECTBEHHO PaBHBIX
17. |Toxmecrsa 1 BBIPAYKEHHI, TOKIECTBA, CTEIIEHU C
HaTypaJbHBIM MTOKa3aTelieM, OJJHOUJIeHA,
[lonsiTE cTEneHu ¢ HAaTypaJbHbBIM MOKa3aTe-
18. iy 1 |cTammapTHOro BUIA OJHOUIEHA, KOO(-
9 IC 1 ¢unmeHTa OJHOYWICHA, CTeTIEH! OJTHO-
. TEMEHb C HATYPAJbHBIM [TOKA3aTEIEM
yp YJIeHa, MHOTOYJICHA, CTETICHH MHOTO-
20. |Crenennc HaTypaJbHBIMIIOKA3aTEIIEM 1 |unena;
21 CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTe- 1 CB0liCMeEa: CTENIEHN C HATypaJIbHbIM I10-
JeM Ka3aTreseM, 3HaKa CTETEeHH;
22 [IpuMeHeHne CBOWCTB CTENEHH C HATYPaJIbHBIM | |npasuna: noxasatenbcTBa TOXKAECTB,
" |mokasarenem aj1s npeoOpa3oBaHusl BLIPAKEHHI YMHOKEHHSI OJTHOUJIEHa Ha MHOTOUJIEH,
23 [IpuMeHeHne CBOWMCTB CTETIEHU JIJIsl HAXOXK/e- 1 YMHOKCHHSI MHOTOYJICHOB.

HHS 3HAYCHUH BBIPAKEHUI

/[oka3vieamb CBOMCTBA CTENICHU C HATY-
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24. |OnHOYIEHBI 1 |pa’bHBIM MOKa3aTEJIEM.

25.  |[Muorowrens 1 |3ammMchIBaTh M 10Ka3hIBaTh ()OPMYJIbL:

26. |CnoxeHHe U BBIYUTAHUE MHOTOWICHOB 1 |MPOMSBCACHUA CYMMBI 1 pasHOCTH JIBYX

BBIp)KEHUH, Pa3HOCTH KBaJPAaTOB JBYX

97 |HlOK-BO TOXIECTB CONCPIKALIMX CIIOKCHHC U 1 |peIpasenmii, kBampaTa cyMMBbI i KBaapa-
BPIMUTAHNC MHOTOH/ICHOB Ta Pa3HOCTH JIBYX BBIPAKEHHM, CYyMMBI

28, [ToBTOpeHue U crucremMaru3anusy4eOHOro Ma- 1 |kyBos u pasmocT KyGOB MBYX BRIpAKE-
Tepuaia YT
KonTpoabHnas padora Ne 2 nmo reme: «CBoii- Boiuucisams 3HAYEHHUE BHIPAKEHMIT

29. |cTBa CTeNEHM ¢ HATYPAJILHBLIM II0OKa3aTe- 1 | MepeMeHHBIMH.

JAEM» [IpUMEHSATH CBOMCTBA CTENEHH IS IIPE-

30. |YMHOXEHHE OJIHOYJICHAaHA MHOTO4JIEH 1 |oGpasoBanus BepaxeHHuii.

31. |YMHOXEHUEOJHOWICHAHa MHOTOWICH 1 |BBINOJHATH YMHOXKCHHE OJHOWICHOB H

32. |YMHOXEHUEOJHOWIEHAaHa MHOTO4JICH 1 |BO3BEIECHHME OJIHOUWICHA B CTENCHb. 1Ipu-

33. |YMHOXEHHE MHOTOYJICHA Ha MHOTOYJICH 1 |BOAHMTE OJIHOUICH K CTAHAApTHOMY BH-

Iy. 3anuchIBaTh MHOTOWIEH B CTaHAAPT-

34. |YMHOXEHHE MHOIOWIEHA HA MHOTOWIEH 1 HOM BHIE, OTPEIEIATH CTETICHb MHOTO-

35. |YMHOXEHHE MHOTOWIEHA HA MHOTOWICH 1  l|unmena. IIpeoGpa3oBEIBAaTH MpOU3BEIC-

36. |YMHOXEHHE MHOTOYIEHA HA MHOTOWIEH 1 |Hue OAHOYJIEHA U MHOTOUWIECHA; CYMMBI,

37 |Pas/oKEHHE MHOTOUICHOB HA MHOKHTEIH. 1 PasHOCTH, MPOU3BEACHUA ABYX MHOI'0-
BeiHeceHune 0011ero MHOKHUTENS 38 CKOOKU JICHOB B MHOTOICH.

38. Pa3noxeHrne MHOrO4I€HOB HA MHOKHUTEH. 1 BBIIOTHATE pa3IoKEeHNE MHOTOUICHA Ha
BriHeceHne 001ero MHOKHTEIS 338 CKOOKI MHOKHTEIIH CIOCOOOM BbIHECEHHS! 00-

39 Pa3ii0’keHrEe MHOTOYJIEHOB HA MHOKHUTEIIN. 1 LIEr0 MHOXKHTEIIS 33 CKOOKH, CII0CO00M
Brinecenne 00IIero MHOKHUTENS 32 CKOOKH TPYNIUPOBKH, 110 opmyrnam cokpa-

40, |Pa3OKeHHe MHOTOUICHOB HA MHOKHTEIH. 1 IICHHOTO yMHOKCHUS 1 € IPUMCHCHICM
MeTo/1 TPyTIIHPOBKH HECKOJIbKUX CIIOCOOOB.

41 |Pa3/0KEHHE MHOrOUICHOB Ha MHOYKHTEITH. 1 Eailn;;fgm“ YKasaHHbIC Hpeo6pa30—v
MeTos FpyIIHpOBKH polecce perieHns ypaBHeui,

4o |PAa3/OKEHHE MHOrOUIICHOB Ha MHOYKHTEITH. 1 JIOKA3ATCILCTBA yTBCACICHIM, petiie-
MeTo FpyTIHPOBKH HUS TEKCTOBBIX 33724

43, KonTtpoabsnas padora Ne 3 nmo teme: «Pa3- 1
JIOKeHUe MHOTOYJIEHOB HA MHOKHUTEJIN

44, Hp OHMBBCACHHCPAHOCTH I CYMMBI JIBYX BbIpa- 1 |3amuceIBaTh U JOKa3bIBaTh (POPMYIIBI:
KCHAH HPOM3BEAECHUS CYMMBI M Pa3HOCTH JIBYX

45. HPOHEBeﬂeHHePa?'HOCTH 1 CyMMBI IBYX BbIpa- 1 |BBIP@XEHUH, pa3HOCTH KBaJApaTOB JBYX
KCHUN BBIpa)KEHUI, KBaJpaTa CyMMbI U KBaJ[pa-

46. HPOHEBeﬂeHHeP%HOCTH U CyMMBI IByX BbIpa- 1 |Ta pasHOCTH ABYX BBIPaXKCHHUM, CyMMBI
AKCHUU KyOOB U pa3HOCTH KyOOB JBYX BBbIpaxke-

47. |Pa3HOCTb KBaJpaTOB JBYX BBIPAKECHUN 1 |gwii.

48. |Pa3HOCTb KBaIpaTOB JIBYX BBIPAXKEHUI 1

9. KBa/IpaT CyMMBI H KBapaT pa3sHOCTH ABYX BbI- L Boviuucnsims 3HAYCHUE BBIPKESHHUH
paKeHHit C NEpEMEHHBIMH.

0. KBajpat CyMMbI U KBaj[paT PA3HOCTH JIBYX BbI- . 1(;[6pHMeHs[TL CBOWCTBA CTEMEHH JUIS TIpe-
pasKenHit pa30BaHUs BBIPAKEHUH.

51. KBallpal; CYMMBI U KBaJpaT pa3HOCTH ABYX BbI- 1 BB:)’;;[;);:;;Z Zﬁ;gﬁeeiie;f;%q;?ﬁpi_
paskeHMH :
KBaapat cymMmMBl 1 KBaJipaT pa3HOCTH JBYX BbI- BOMUTB OZIHOMUICH K CTAHIapTHOMY BH-

52. 1 |ay. 3amuceiBaTh MHOTOWIEH B CTAHIAPT-

paKeHHI
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[IpeoOpa3oBaHne MHOTOWICHA B KBAAPAT CyM-

HOM BHUAC, ONIPEACIIATh CTCIICHb MHOT'O-

53 MBI WM Pa3HOCTH JABYX BBIPQKECHUH ! yneHa. [IpeoGpa3oBeIBaTh MpoOU3BEC-
54. IIpeoOpa3oBaHue MHOro4IeHa B KBazipat cym- | [|HHE OHOUICHA H MHOTOWIEHA; CYMMBL,
MBI WX PA3HOCTH JABYX BBIPQKECHUHN Pa3HOCTH, MPOU3BEICHUS ABYX MHOTO-
55. [IpeobpazoBanre MHOTOWIECHA B KBAJPAT CyM- 1 “JICHOB B MHOI'O4JICH.
MBI WM PA3HOCTH JABYX BBIPQKCHUHN BhIMONHATE pa3noxeHne MHOTOWIeHa Ha
56 KonTpoabsHasipadora Ne 4 nmo teme: «Pop- 1 MHOXHTEJIM CII0COOOM BBIHECEHHS 00~
" |MyJIBbI COKPALIIEHHOTO YMHOKEHHSD IIEr0 MHOXKHUTEIIS 38 CKOOKH, CITOCOO0M
57. |CymMa u pa3HOCTb KyOOB JIBYXBBIPaXEHUI 1 |TPYIITHPOBKH, 11O opmyam cokpa-
58. |CymMma u pasHOCTh KyOOB JIByXBbIPAKEHUI 1 |[HCHHOTO YMHOXCHIL H € HPHMCHCHHEM
HECKOJIbKUX CIIOCOOOB.
59. [IpuMeHeHHe pa3IuYHbIX CIOCOOOB pasioxkKe- 1 |Mcroms3sosars ykasanmsie mpeo6paso-
HUA MHOTOY/ICHA HA MHOMHUTCIN BaHM B IIPOLIECCE PELICHUs YpaBHEHUH,
60. [IpuMeHeHHe pa3IuYHBIX CIOCOOOB pa3ioxkKe- 1 |moxasarenbcrea yTBepKIEHHiL, peiie-
HUSI MHOTOYWICHA HA MHOXHUTEIIH HIS TEKCTOBbIX 3a7a4
61 |/IPMMEHEHHE Pa3IHYHbIX Croco0OB pasJioxe- 1
HUSI MHOTOWICHA HA MHOXHUTEIIH
62 |/IPMMEHEHHE Pa3IHYHbIX Croco00B pasJioxe- 1
HUSI MHOTOWICHA HA MHOXHUTEIIH
63. THGOTa(J)I;;eHHe U cHCTeMaTu3anus y4eOHOro Ma- T urp——
P HaBBIKU U yMeHHUs 1o Teme «Pasnoxe-
64, [ToBTOpenue u cucremarn3anus y4eOHOTo Ma- 1 |HMe MHOIOWICHA HA MHOMKHTCIIDS.
Tepuaia
KonTtposabnasi padora Ne 5 nmo teme: «Pa3- HayuuTbcs npuMeHaTh npUOOpEeTEeHHbBIE
65. |s10sKeHHMe MHOTOYJIEHA HA MHOMKHTEIH» 1 |3HaHus, yMeHUs, HABBIKU, B KOHKPETHOM
JeSITETTbHOCTH.
I'naBa |ll.®@yuknuu. (12 4)
66. |Cas3u Mexnay BenmnanHamu. OyHKIUS 1 |/Ipusooums nipumepbl 3aBUCUMOCTEN
67. |Css3u Mmexnay BenmnanHamMu. OyHKITUS 1 |Mexnay BenmuuunHaMu. Pasnnuate cpenu
68. |CriocoOsbl 3agaHus (byHKHI/H/I 1 3aBUCUMOCTEHN q)yHKHI/IOHaJ'II)HBIe 3aBH-
69. [CrocoObI 3amanus GyHKIHH 1 |CHMOCTH.
70. |Tpadux pyHkumu 1 |Onucvisams OHATHS: 3aBUCUMOM 1 He-
71. |Tpaduk dyHkimuu 1 |3aBUCHMMOM NEPEMEHHBIX, QyHKIHUH, ap-
72. |Jluneiinas Qynkuus, e€ rpaQuKy CBOKWCTBA 1 |TyMeHTa QyHKIMH; COCOObI 3a1aHusA
73. |Jluneiinas pynkims, e€ rpaduku cBoicTBa 1 |pynKunn. GopMyMpoBars Onpesiene-
74. |Jlunelinas ¢yHkims, e€ rpaduku CBONCTBA T s obnactu OTPECIICHIA (bynKum,
o0nacTH 3HaueHui GyHKIMHU, Tpaduka
(GbyHKIUY, TUHEHHON QYHKIUH, IPSIMON
IPOMOPLHUOHATIBHOCTH.
Boviuucnsims 3HaUeHHE QYHKIINU TI0 3a-
JaHHOMY 3HaueHHto aprymenra. Co-
CTaBJISITh TAOJIMILIbI 3HAUEHUN (QYHKIUH.
Crpouts rpaduk GyHKINH, 3aJaHHOK
75. |Jluneitnas QyHkuus, e€ rpaduku cBoicTBa 1 |1a6mmuno. o rpaduKy QYHKLHH, B-
JISIFOILIEHCST MOJIENBIO peabHOTO IPo-
1ecca, ONmpeelsiTh XapaKTePUCTUKU
sToro npouecca. CTpouTh rpaduk jau-
HeHHOW QyHKUIMHU U MPSIMOM MPOIOpLH-
OoHabHOCTU. ONUCHIBATH CBOMCTBA ITHX
byHKIHIT
76. [ToBTOpEeHME U cucTemaTu3anus yaeOHOTO Ma- 1 O60061mUTh TPHOOPETEHHBIE 3HAHNUS,

TepHaa.

HAaBbBIKU U YMCHUS 11O TCMC ((CDYHKI_[I/DI».

22




Koumponvnas paboma Ne 6 no meme «DyHk-

HayuuTbcs npuMeHaTs npuoOpeTeHHbIE

77, . 3HAHUsI, YMEHUS, HABBIKH, B KOHKPETHOMN
% NeSITeIbHOCTH.
78. |YpaBHeHus C IByMs IIEPEMEHHBIMU 1Ipusooums npumepul. ypaBHEHHUSI C
79. |YpaBHeHus C IByMs IEPEMEHHBIMU ABYMA IIEPEMCHHBIMY, JTMHEMHOT'O ypaB-
HEHUS C IByMS IEPEMEHHBIMH; CUCTEMBI
80. |/Iuneiinoe ypaBHEHHME C ABYMs TIEPEMEHHBIMU JBYX JINHCWHBIX YPABHCHHH C ABYMS Ie-
U ero rpa(bHK PEMCHHBIMH, PCAJIbHBIX ITPOLCCCOB,JIA
81. |JIunueiiHOe ypaBHEHHUE C IBYMSI IEPEMEHHBIMU KOTOPbIX YpaBHEHUE C ABYM: IICPEMCH-
¥ ero rpaduk HBIMM UJIM CUCTEMA YPaBHEHUH C IBYMsI
82. |JluneiiHoe ypaBHEHHE C ABYMSI [IEPEMEHHBIMU HCPCMCHHBIMU ABIIAIOTCA MATCMATHIC-
1 ero rpaux CKHMHU MOJIETISIMHU.
83 CucTeMBbl ypaBHEHUIA ¢ IBYMs ITEpEMEHHBIMH. Onpezienats, SBAsETCA 1 Mapa qucen
" |Tpaduyeckuii METO PELIEHUS CUCTEMBI JBYX PCLICHNEM TAHHOTO YPABHCHUS € NBYMS
JIMHEMHBIX yPABHEHHUH C IBYMS IIEPEMEHHBIMU TIEPECMCHHBIMH.
84 CucreMbl ypaBHEHUH C IBYMsI IEPEMEHHBIMH. @Opfgy Auposame.
" |I'paduueckuii MeTo]] pereHus: CUCTEMBI IBYX onpeoenenili. pelliCHIA yPaBHCHWA ¢
JIMHEWHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU ABYM3 TICPCMCHHBIMH, HTO SHAYHT pe-
" IIUTh YPaBHEHUE C IBYMS [IEPEMEHHBI-
85 CucteMbl ypaBHEHHH ¢ ABYMS IEPEMEHHBIMU. yP By p
: o MU; TpaduK BHEHWUSI C IBYMSI IIepe-
I'paduueckuii MeTOT peIICHUs] CHCTEMBI JIBYX ; rpagpuka YPABHCHUA C /IBY cpe
. v MEHHBIMU; TUHEHHOIO YPaBHEHUS C
JIMHEWHBIX YpaBHEHHH C IByMsl IEpEeMEHHBIMU ’ YP
= = JBYMsI IEPEMEHHBIMU; PELLIEHUS CUCTE-
86. |Pemenue cucrem TUHEHHBIX YpaBHEHUIH METO- .
Mbl YpaBHEHUH C IByMsl IEPEMEHHBIMH;
JIOM TOJICTAaHOBKHU 7 .
= = ceoticmea ypaBHEHUH ¢ IByMs Mepe-
87. |Pemenue cucreM TUHEHHBIX YpaBHEHUI MeTO-
MEHHBIMH.
JIOM TOJICTAHOBKHU . .
= v Onucvieams: cBoOWcTBa rpaduka JTUHEH-
88. |Pemenue cucrem JTUHEHHBIX YpaBHEHUH METO-
HOT'O YPaBHEHHUS B 3aBUCUMOCTH OT 3Ha-
JIOM CJIOXKEHHS o .
P — — yeHUH kod(punneHToB, rpadpuueckuit
89. |Pemenue cuctem NTUHENHBIX YPABHEHUH METO- METOJT PEIIEH S CHCTEMBI JIBYX YPABHE-
JIOM CIOMCHUA - - HUH C IByMsI IEpEMEHHBIMU, METO] IO~
90. |PemeHue cucteMm JTUHEHHBIX YpaBHEHUN METO- CTAHOBKH 1 METOJ CIOKEHHS /T peliie-
AOM CIOKCHUA HUS CUCTEMBI ABYX JIMHEHHBIX ypaBHE-
91. |Pemenue 3a1a4 ¢ HIOMOIIbIO CUCTEM JIMHEHHBIX HUI ¢ IByMSL [IEpEMEHHBIMH.
YPaBHCHUM Cmpoums rpadyK TMHEHHOTO ypaBHe-
92. |Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHEMHBIX HUSL C ABYMsI IEpeMEHHbIMU. Pemats
ypaBHCHUHU CUCTEMBI JIBYX JINHEVHBIX YPAaBHEHUI
93 Pemenue 3a1a4 ¢ TIOMOIOIBKO CUCTEM JIMHENHBIX C IBYMs IIEPEMEHHBIMU.
YpaBHCHUH Pewams TexcToBbIE 3a1a4H, B KOTOPBIX
Pemenne 3a4a4 C IIOMOIIbIO CUCTEM JIMHEHHBIX CHCTEMA IBYX JIMHEUHBIX ypaBHeHI/Iﬁ C
94 ypaBHEHHI JBYM:S ICPEMEHHBIMHU SIBJISICTCSA MaTeMa-
' TUYECKOW MOJIETIBIO PEATILHOTO MPOLIEC-
ca, U HHTEPIIPETUPOBATH PE3yNbTaT pe-
LIEHHSI CHCTEMBI
0O60061mUTh TPHOOPETEHHBIE 3HAHNUS,
95. |IloBTOpeHue u cucreMaTu3alus yueOHOro Ma- HaBBbIKU ¥ YyMeHUs 10 TeMe «CHCTEMBbI
Tepuaia. JIMHENHBIX YPABHEHUN C ABYMs MEepe-
MEHHBIMU.
96 Konumponvnas paboma Ne 7 no meme «Cu- Hayuuthcst mpumMeHsaTh TpHOOpETEHHBIC
" |cTeMbl JINHEHHBIXYPABHEHHH ¢ IBYMsIIepe- 3HAHUS, YMEHHUs], HABbIKH, B KOHKPETHON
MEHHbIMM) JIeSITEJIbHOCTH.
97. |YnpaxHeHus A MOBTOPEHHUs Kypca 7 Kiacca JlaTb BO3MOXHOCTb y4YalIUMCs: IPOBO-
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98. |YmpaxHeHus IS MOBTOPEHUs Kypca 7 Kilacca { |MUTB MCCTIENOBAHMS CBA3AHHBIC C H3YyHYe-
HUEM CBOMCTB (DYHKIIMH, B TOM YHCIIE C
99. |VYnpaxHeHwus IS MOBTOPEHUs Kypca 7 Kilacca 1 |ucmonb3oBaHMEM KOMIBIOTEPA; HA OC-
HOBE I'paMKOB U3YYEHHBIX (PYHKITHIT
100. |YopaxHeHus AJig MOBTOPEHUS Kypea 7 Kiacca 1 |ctponts Gonee crioxHble rpaduk, 0co-
3HaBaTh 3HAUEHHE MATEMAaTHKHU JIsI T10-
BCEJITHEBHOM U3HH YEJIOBEKA.
[TogBecTr UTOTH MO BHITIOJHEHUIO TIPO-
eKTHBIX padoT. [Ipenmnonaraemple TEMBbI:
101. VYnpaxHeHus Uil IOBTOPEHUs Kypca 7 Kilacca 1 1.Cpasnerms mo Moztymo.
2.AJIUKBOTHBIC IPOOH.
3.TaiiHbl IPOCTHIX YUCEN.
4 MatemaTudeckue (HOKYCHI.
5.Urpsl u cTparerus.
O60061mUTh TPHOOPETEHHBIC 3HAHUS,
HaBBIKM U yMeHus 3a 7 kiacc. Hayunrs-
102. Hrorosas xoHTponbHas padota Ne§ 1 |cs mpumeHSTh NPUOOPETEHHBIC 3HAHMUS,
YMEHUs1, HABBIKH, B KOHKPETHOM J1es-
TEJIbHOCTH.
IloypouHoe niiaHupoBaHue 1o ajaredpe B 8 Kiacce
No .
ypoKa Conepxanue Kon-Bo | OcHoBHBIE BUIBI YU€OHOM
(pa3naenbl, TeMbI) 4acoB nestensuoctu (YY)
I'naBa |. PauonanbHbleBbIpa:kenus. (44 yacos)
1. |PamuonanpHbIe ApOoOH 1 Pacnosnasams uenvie pa-
2. |PaumonanmbHbIE 1pobH 1 [IMOHAIBHBIEC BHIPAXKCHHUS,
— — IpoOHbBIE palliOHAbHBIE
3.  |OcHOBHOE CBOWMCTBO paliMOHAIBLHOMN ApodU 1 BBIPAXKEHUS, IPUBOIUTH
4. |OcHOBHOE CBOMCTBO pallMOHAILHON ApOOH 1 MpUMEPBI TAKUX BbIpaXKe-
5. OcCHOBHOE CBOMCTBO pallMOHAIBHOMN IpoOH 1 HIH.
_ Dopmynuposamvonpede-
6. CrnokeHue ¥ BRIUMTAHUE PAIMOHAIBHBIX APOOEic oquHa- 1 eHus
KOBBIMH 3HAMEHATEISIMU PAILOHATLHOTO BhIpAsKe-
7 CrnosxeHue ¥ BBIYUTAHUE PAIIMOHANBHBIX qpobeiic oanHa- 1 HUS, JIOTTYCTHMBIX 3HAYE-
KOBBIMH 3HAMEHATEIISIMU HUiT IepeMeHHOI, TOXKe-
8. CrnosxeHue ¥ BBIYUTAHNUE PAIIMOHANBHBIX Jpo0eiic oanHa- 1 CTBEHHO PaBHbIX BBIPaXKe-
KOBBIMH 3HAMEHATEIISIMU HUIA, TOXKIECTBA,
9. CrnosxeHue ¥ BBIYUTAHUE PAIIMOHAIBHBIX Jpo0eii 1 PaBHOCHJIBHBIX YpaBHe-
C Pa3HbIMH 3HAMCHATCIISIMU HHfI, PaLOHAIIBHOTO
10. CrnosxeHue ¥ BBIYUTAHUE PAIIMOHAIBHBIX Jpo0eii 1 ypaBHEHHUSI, CTENIEHUC HY-
C Ppa3HbIMH 3HAMCHATCIIIMU JIEBBIM ITOKa3aTeJIEM,
11. CrnoxeHue ¥ BRIYUTAHNE PAITHOHAIBHBIX Ipo0eii 1 CTEMNEHH C IeJIBIM OTPHIIa-
C pa3HbIMH 3HAMEHATEIISIMU TEJIbHBIM MOKA3aTeNeM,
12. CrnoxeHue ¥ BRIYUTAHNE PAITHOHAIBHBIX Ipo0Oeii 1 CTaHJApPTHOTO BUIA YHC-
C pa3HbIMH 3HAMEHATEIIMU 7a, 00paTHON MPOMOPITHU-
13, CrnokeHue ¥ BRIYMTAHNE PAITHOHAIBHBIX Ipo0Oeii 1 OHAJIPHOCTH;

C Pa3HbIMH 3HAMCHATCIISIMU
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Crno)xeHue ¥ BRIYUTAHNE PAIMOHAIBHBIX IPOOEi

4. e pa3HBIMU 3HAMEHATEISIMU 1
15 Konrtpouabnas pa6ora Ne 1 no teme «PannonanbHbie 1
" |apoOm»
16 YMHOXEHUE U JIeJICHHUE pallioHANIbHBIX JIpo0eii. Bo3Bee- 1
' |HHMe palroOHaIBHOM APOOH B CTENEHD
17 YMHOXEHUE U IeJICHUE palliOHAIBHBIX J1pobeii. Bo3Bee- 1
" |Hme panroHanbHOM ApOOH B CTENECHD
18 YMHOXEHUE U IeJICHUE palliOHAIBHBIX J1pobeii. Bo3Bee- 1
" |Hme panroHanbHOM ApoOU B CTENEHD
19 YMHOXEHUE U IeJICHUE palliOHAIBHBIX J1pobeii. Bo3Bene- 1
" |HHe parroHaNTBHON APOOU B CTECTICHD
20. |ToxnecTBeHHBIETTPEOOPA30BAHUSIPALL. BBIPAKEHUN 1
21. |ToxnecTBeHHbIEPEOOpa30BaHUsAPALl. BBIDAKEHUN 1
22. |ToxnecTBeHHbIENPEOOpa3OBaHUsApALl. BBIDAKEHU N 1
23. |ToxnecTBeHHBIETPEOOPa30BaHUIPALL. BBIPAKEHUN 1
24. |ToxnecTBeHHBIETTPEOOPa30BaHUIPAIL. BBIPAKEHUN 1
25. |ToxnecTBeHHblENIPE0Opa30BaHuUsIpall. BbIPAKEHUIN 1
26. |ToxnecTBeHHBIETPEOOPA30BaHUSIPALL. BBIPAKCHUI 1
27 KounrpoJabnas padora Ne 2 mo teme: «TokaecTBeHHbIE 1
" |mpeoGpa3zoBaHus paNHOHAIBLHBLIX BHIPAMKEHH»
28. |PaBHOCuIbHBIE ypaBHEHU. PalinoHabHbIE YPABHEHUS 1
29. |PaBHOCuIbHBIE ypaBHeHUs. PalinoHanbHbIe ypaBHEHUS 1
30. |PaBHOCcunbHBIE ypaBHEHMs. ParinoHabHbIE YpaBHEHUS 1
31. |Crenens C 1eNbIM OTPULIATEIBHBIM MOKA3aTEIEM 1
32. |Crenens C 1eJbIM OTPULIATEIBHBIM MOKA3aTEIEM 1
33. |CremneHs C 1eNbIM OTPUIIATEIBHBIM MOKa3aTeIeM 1
34. |CremneHs C 1ENbIM OTPUIIATEIBHBIM MOKa3aTeIeM 1
35. |CBo¥cTBA CTEIEHHU C LIENBIM [TOKA3aTEIEM 1
36. |CBoiicTBa CTENEHHU C LIENLIM TOKA3aTeIEM 1
37. |CBolicTBa CTEIIEHH C IIEIBIM ITOKa3aTelIeM 1
38. |CBoiicTBa CTENEHHU C LIENLIM MTOKA3aTeIEM 1
39. |CBoiicTBa CTEIICHU C IEIbIM IIOKA3aTeIIeM 1
k .
40. |®ynknusy =—u e€ rpaduk 1
X
k .
41. |Oynkuusy =—wu e€ rpapux 1
X
k .
42. |Dyakuwms Y =—u e€ rpaduk 1
X
k .
43. |Dynkuusy =—u e€ rpaduk 1
X

c6olicmea. OCHOBHOE
CBOMCTBO PALIMOHAILHON
npobwu,

CBOICTBA CTEIICHU C IIe-
JIBIM TIOKa3aTelieM, YpaB-

y k.
HEHMH, QYHKIUHU Y = —;
X

npasuna:CIoXKeHus, Bbl-
YUTAHUSI, YMHOXKEHHUS, Jie-
JeHus IpoOei, BO3BeIe-
HUs 1poOu B CTEIICHb;
yco6ue paBeHCTBa Jpoodu
HYJIIO.

/[lokazvléams CBOMCTBA
CTETEHH C IeJIBIM OKa3a-
TEJIEM.

Onucvleams rpadUUeCKUi
METO/]] pELICHUs YpaBHe-
HUM C OJTHOM TTEPEMEHHOM.
Ilpumensms OCHOBHOE
CBOMCTBO pallMOHAIBLHOU
Jpo0OU ISl COKpalleHUs

U ipeodpazoBaHus APo-
oeit. [IpuBonute 1podu

K HOBOMY (00111eMy) 3Ha-
MeHareno. Haxonuts
CYMMY, Pa3HOCTb, IPOU3-
BEJICHHEH YacTHOE JIPO-
Oeil.

BrINoaHATE TOX/1€CTBEH-
HbI€ peoOpazoBaHUsl pa-
[IMOHATBHBIX BBIPAKEHUM.
Pewams ypaBHEHUA

C IIEPEMEHHOM B 3HAMEHa-
Tesne qpoou.

Ilpumensims cBOMCTBA
CTETEHHU C LENBIM IOKa3a-
TeJeM /i peodpaszoBa-
HUs BBIPDAXKCHUM.
3anucvleame yncna

B CTAaHJAPTHOM BHJIE.
Buvinonnsamus noctpoenne
U yTeHHe rpaduka QpyHk-

k
ouu y = —
X
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KonTpoabHas padora Ne 3 no teme: «PanuonanbHble
YPABHEHHUSD)

Hay4auTbcs IpUMEHATH
npruoOpeTeHHbIE 3HAHUS,

44. 1
YMEHUS, HaBBIKH, B KOH-
KPETHOH JESITEIBHOCTH.
45, |Pynxuusy XZH €€ rpaguK ! Onucvigams. IOHATHE
46. |Dynkuusay = Xu e€ rpaduk 1 MHOYXECTBA,
47. |Dyukumsay = X°u eé rpaduk 1 3JIEMEHTA MHOXECTBA,
48, |KeanparHbie KopHu. ApupMETHYCCKHIA KBAPATHBLH KO- 1 CTI0COOBI 3a1aHUS MHO-
" |penn JKECTB;
49 KBagparabie kopHU. ApudMeTHIecKuii KBaApaTHBIA KO- 1 MHOMKECTBO HATYpaIbHBIX
" | pems qyucern,
50 KBagparabie kopHU. ApudMeTHIeCKuii KBaApaTHBIA KO- MHOKECTBO HEIBIX HHCel,
* pens 1 MHOYKECTBO PallOHAIIb-
HBIX YUCEN
51. |MHOXECTBOHU €ro 3JI€MEHTHI 1 >
MHOECTBO JIEHCTBUTEIIb-
52. |MHOX€eCTBOU €ro 31EMEHTHI 1 HBIX YHCEI U CBSI3H MEXKITY
53. |[ToamuO)ecTBO. OnepanuuHag] MHOKECTBAMHU 1 9THUMH YUCJIOBBIMU MHO-
JKECTBAMH; CBSI3b MEX
54. |[lomMmHO)kecTBO. OniepanurHa MHOXKECTBAMU 1 > Y
0OECKOHEYHBIMU JECITUY-
55. |YuciaoBbpIe MHOKECTBa 1 HBIMHA IIpO67[MI/I Y panuo-
56. |YucaoBble MHOXECTBA 1 HaJIbHBIMH, HpPaHo-
— HaJIbHBIMH YHUCIIAMHU.
57. |CoiicTBaapupMeTH4IeCKOro KBaIpaTHOTO KOPHSI 1
58. |CaoiicTBaapu(pMETHUECKOr0 KBaIpaTHOTO KOPHSI 1 Pacnosznasams panno-
59. |CgoiicTBaapu()METHUECKOTO KBAJIPATHOTO KOPHS 1 HaJIbHBIC 1 MppALIMOHAIb-
oo HBIC YKCTIa.
60. BOlicTBaapu(PMeTHIeCKOro KBaAPaTHOTO KOPHS 1 TIpHBOAUTS PHMEPHI pa-
ToxaecTBeHHbIE TPe0oOpa30BaHUs BhIpaKe- [IMOHAIBHBIX YHUCEI U UP-
61 1
HUM,COACPIKANTUXKBAIpaTHBIE KOPHU palMOHAIbHBIX YHUCEIL.

62 ToxnecTBeHHbIE TPeoOpa30BaHUs BhIpaKe- 1 3anucwvléams ¢ TOMOILIBIO
' HHI1,COIePKAIMXKBAIPATHBIE KOPHU dbopmyn cBoiicTBa Aeii-
63 ToxnecTBeHHbIE TPe0Opa30BaHUs BhIpaKe- 1 CTBUH C JEHCTBUTEIbHBI-

" |Hmi,conepikanMxKBagpaTHbEe KOPHH MU YUCJIAMH.
64 ToxmecTBeHHBIE TPEOOPaA30BaHUSI BRIpAXKe- 1 Dopmynuposams onpede-
" |Hmii,conepKaIuXKBagpaTHBIE KOPHH JIeHUs KBaIpaTHOTO KOPHA
65 ToxnecTBeHHbIE TpeoOpa30BaHUs BbIpaKe- 1 3 YHCITa, apupmeTnIe-
" |Hmii,conepkanMxKBapaTHEIE KOPHH CKOT'0O KBaJIpaTHOTO KOPHA
R W3 YHCIIa, PaBHBIX MHO-
DyHKIUA Y = /X 1 eé rpaduk P
66. 1 JKECTB, IOJIMHOKECTBA,
TepecevYeHus MHOXKECTB,
67. |®ynkuusy =+/X u eé rpapuk 1 00bEIMHEHNs] MHOXKECTB,;
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68.

OyHKIMS Y = Jxueé rpadguk

ceolicmea: GyHKUUU Y =
X2, ap(METHYECKOTO
KBaJpaTHOT'O KOPHS,

byHKIIMHN Y = Jx.
Jloka3pIBaTh CBOMCTBA
apu(METHIECKOTO KBa/I-
PaTHOTO KOPHSL.
Cmpoums Tpaduxu
bynkmmit y = X?uy = Jx.
Ipumensimob nOHSTHE
apu(METHIECKOTO KBa/I-
PaTHOTO KOPHSI JUIs BbI-
YYUCJICHUS 3HAYCHUN BbI-
paKEeHU.

Ynpowamoe BeIpa)KeHUS,
coziepxaiiye apudmeTu-
YeCcKue KBaJpaTHbIE KOp-
HH.

Pewate ypaBHEeHusI.
CpaBHMBATh 3HAYEHUS
BBIPAKECHUM. BBINOIHATH
npeoOpa3oBaHUE BhIpaXKe-
HUI ¢ IPUMEHEHUEM BbI-
HECEHUsI MHOXKUTES 13-
1I0J1 3HaKa KOpHSI, BHECE-
HUSL MHOYKUTEIIS MO/ 3HAK
KOPHSL.

BoImonHATe 0cBOOOX 1E-
HUE OT UppaLIOHATIBHO-
CTH B 3HaMeHarese Apoou,
aQHaJIU3 COOTHOILIEHUN
MEX]ly YUCIIOBBIMU MHO-
KECTBaAMH U UX DJIEMEH-
TaMH

69.

KonTtpouabnasi padora Ne 4 mo reme: «KBaaparnsie
KOpHH.lelCTBUTE/IbHbIE YUCIIA)

Hayuutbcs npumeHsaTsh
npruoOpeTeHHbIe 3HAHUS,
YMEHUS, HABBIKH, B KOH-
KPETHOH JESTEIIBHOCTH.

I'naBa III.LKBagpaTHbie ypaBHeHus1. (26 4acoB)

KBanpatHbie ypaBHeHUS. Pellienre HEeMoaHbIX KBaIPAaTHBIX

70. .
ypaBHEHUN
71 KBanparusle ypaBHeHUs. PenieHue HEMOMHBIX KBaAPaTHBIX
" |ypaBHeHUI
25 KBanpatssle ypaBHEHUS. PelieHne HEMOMHbIX KBaJApaTHBIX
" |ypaBHEHUH
73. |®Popmyia KOpHEH KBaJpaTHOTO YpaBHEHUS
74. |®Popmyia KOpHEH KBaJpaTHOTO YpaBHEHUS

Pacnosnasams u npuBo-
JUTh IIPUMEPBI KBAAPAaT-
HBIX YPAaBHEHUH pa3iany-
HBIX BUJOB (TIOJHBIX, HE-
MIOJIHBIX, IPUBEJIEHHBIX ),
KBaJPAaTHBIX TPEXUICHOB.

Onucvigams B O6I.I.ICM BU-
A€ pCHICHUC HCTIOJIHBIX
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75. |Popmyra KOpHEW KBaApaTHOrO ypaBHEHUS 1

76. |Dopmya KOpHEH KBaIpaTHOTO ypaBHEHUS 1

77. |Teopema Buera 1

78. |Teopema Buera 1

79. |Teopema Buera 1

80 Konmponvnaa pavoma Ne 5 no meme «Keaopamnuwie 1
ypasnenua»

81. |KBagpaTHBIMTpEXUIIEH 1

82. |KBagpaTHBIMTpEXUIIEH 1

83. |KBagpaTHbIMTpEXUIIEH 1

84. |Pemienue ypaBHEHUI, CBOJSIIMNXCSAK KBaAPAaTHBIM ypaBHe- 1
HUSIM

85. |Pemienue ypaBHEHUI, CBOJSIIMXCSAK KBaJAPAaTHBIM ypaBHeE- 1
HUSIM

86. |PemieHue ypaBHEHUI, CBOJSIIMXCAK KBaJAPAaTHBIM ypaBHe- 1
HUSIM

87. |PemieHue ypaBHEHUI, CBOJSAIIMXCSAK KBaJAPAaTHBIM ypaBHe- 1
HUSIM

88. |Pemenue ypaBHEHMI, CBOIAIIMXCSIK KBAAPATHBIM ypaBHE- 1
HUSIM

89. |PanumoHnanbHble ypaBHEHHS KaKMaTeMaTHYeCKUE MOJIEIN 1
peanbHBIX CUTYaAMI

90. |PamuonanbHbIe ypaBHEHUS KaKMaTeMaTHUYECKUE MOJEIH 1
peanbHBIX CUTYAMI

91. |PamuonanbHbIe ypaBHEHUS KaKMaTeMaTHUYECKUE MOAEIH 1
pEabHBIX CUTYalIHI

92. |PamnuonanbHbIe ypaBHEHUSI KAKMaTEeMaTHUYECKUE MOEIH 1
peanbHBIX CUTYANI

03. |PanuoHnanbHBIC ypaBHEHUS KAKMATEeMAaTHUYECKUE MOJICTTH 1

peasbHBIX CUTYaIMH

KBaJIpaTHBIX YPaBHEHUH.

Dopmynuposamo:
onpeoeneHus:

YPaBHEHUs NIEPBOU CTEIIE-
HU,

KBaJIpaTHOI'O ypaBHEHUS;
KBaJPaTHOI'O TPEXUJICHA,
JUCKPUMHMHAHTA KBaJIpaT-
HOT'O YPaBHEHHUsI U KBaJl-
paTHOro TPEXWIIEHA,
KOPHS KBaJIpaTHOI'O TPEX-
yjieHa; OMKBaJPaTHOIO
YpaBHEHUS;

ceoticmea KBaJIpaTHOTO
TpEXUJICHA;

meopemy Buera u obpar-
HYIO €1l TEOpEMY.

3anucvieame 1 10Ka3bl-
BaTh (popMyy KOpHEH
KBaJIpaTHOI'O yPaBHEHUSI.
HccnenoBath KOIM4ECTBO
KOpPHEHN KBaJpaTHOTO
YpaBHEHHUS B 3aBUCUMOCTHU
OT 3HaKa ero JUCKPUMHU-
HaHTAa.

/[okazvieamv meopemvi:
Buera (npsmyto u oOpart-
HYI0),

0 pa3JI0KEeHUU KBaJpaTHO-
ro TpEXWIeHa Ha MHOXHU-
TEJIN, O CBOMCTBE KBaJl-
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PanmonanpHble ypaBHEHHS KaKMaTeMaTHYECKUE MOJIEIH paTHOro TpéXuyieHa
peaJIbHBIX CUTYyalUui C OTpPULIATEIbHBIM JHC-
KPUMUHAHTOM.
Onucvieams Ha IpUMeEPaAx
METO/] 3aMEHBI ITepEeMEH-
HOM IS PELICHUS ypaB-
HEHUH.

Haxooums xopHU KBaJI-
paTHBIX YpaBHEHUI pa3-
JMYHBIX BUJIOB.
[IpumensTe Teopemy Bue-
Ta ¥ 00paTHYIO €ii Teope-
94. 1 My.

BrInonHATh pasnoxeHue
KBaJIPATHOTO TPEXUIICHA
Ha MHOXHTEJIN.
Haxoauth kopHU ypaBHe-
HUU, KOTOPBIE CBOASTCS K
KBaJIPaTHBIM.
CocraBnaTh KBaipaTHbIE
YpaBHEHHUS U ypaBHEHUS,
CBOJAILMECS K KBaJpaT-
HBIM,

SIBJISIOIMECS MaTeEMaTH-
YECKUMU MOJIEIISIMH pe-
AJbHBIX CUTYalU

Hayuutbcs npuMeHsTH

95. |Konmponwvnas paboma Ne 6 no meme «Ilpnmenenmne 1 npUOOpETEHHbIE 3HAHUS,
KBA/IPATHBIX YPABHEHHUI1» YMEHUS1, HaBbIKH, B KOH-
KPETHOH JESITEIbHOCTH.
IToBTOpEeHune
96. |YmpaxHeHHUs I IOBTOPEHUA Kypca 8 Kiiacca O000muUTE IPHOOpPETEH-
1
HbI€ 3HAHMsI, HABBIKU U
97. |YmpaxHeHus AJi MOBTOPEHHS Kypca 8 Kiacca 1 yMeHus 3a 8 Kiacc.
Hayuutbcs npuMeHsTH
98. |YmpaxHeHus AJi MOBTOPEHHS Kypca 8 Kiacca 1 npuoGpeTeHHbIE 3HAHNS,
YMEHUS1, HaBbIKH, B KOH-
99. |YmpaxHeHus Juis MOBTOPEHUS Kypca 8 Kiacca 1 KPETHOII IeSTEIbHOCTH.
100. |Ynopaxaenus a1 MOBTOPEHH Kypca 8 Kiacca 1
101.
VYnpaxHeHus 1715 MOBTOPEHUs Kypca § Kiracca 1
102.
Hrorosasi koHTpoIbHasi padoTa Ne7 1
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IToypouHoe niianupoBanue 1o aaredpe B 9 kiacce

Ne .

oK Copnepxanue Ko:n-Bo | OcHOBHBIE BU/IbI YUEOHOI 1€ATEIBHOCTH
yp (pa3menbl, TEMbI) JacoB YY)
I'nasa |.HepaBenctBa. (20 yacos)

1. |YucnoBbleHEpaBEHCTBA 1

2 YucnoBbleHEpaBEHCTBA 1

3. |YucioBbleHEpaBEHCTBA 1
O ™ Pacnosnasams n TIIPUBOANUTD IIPUMEPHI YUCIIOBBIX

4, CHOBHBIE CBOMCTBA YMCIIOBBIXHEPABEHCTB 1 |uepasencrs,

5 OCHOBHBIE CBOICTBA YUCIOBBIXHEPABEHCTB 1  |HCPABCHCTB C ICPEMCHHBIMH, 5

JIMHEWHBIX HEPABECHCTB C OMHON IEPEMEHHOMU,

6 CroxeHue ¥ yYMHOKEHHUE YHCIIOBBIX Hepa- 1 |ABoiiHbIX HEpaBeHCTE.

BeHCTB. OlICHNBaHNE 3HAUYEHUS BIPAXKCHHUSI Dopmynuposams.:
CIi0’KeHHE U YMHO)KEHHE YHCIIOBBIX HEpa- onpedenenuA: CPABHCHMA JIBYX Wucen,

7. 0 1 PpELIEHNs HEPABEHCTBA C OJIHOM NMEPEMEHHOMH,
BeHCTB. OlICHMBAaHNE 3HAUYEHUS BBIPAXKCHMUSI PABHOCHTHHBIX HEDABCHCTE,

8 Cnoxenue u yMHOXKEHUE YUCIIOBBIX HEPa- 1 pEeLIeHHUs] CUCTEMBI HEPAaBEHCTB C OJIHOW Tepe-
BeHCTB. OlICHMBAaHNE 3HAUYEHUS BBIPAXKCHHUSI MEHHOM,

9. HepaBeHCTBaC OI[HOf/'IHepeMeHHOﬁ 1 obJactu OIMPCACIICHUA BbIPAKCHUS,

10 PeHIeHI/IeHepaBeHCTB C OAHOM MNEePEMCH- 1 c601icmea YNCIOBBIX HEPABEHCTB,

" |uoi.Yuc JIOBBIETIPOMEKYTKHU CIIO’KEHMSI 1 YMHO)KEHHS YHCIIOBBIX HEPABEHCTB
PeHIeHI/IeHepaBeHCTB I OI[HOﬁ HepeMeH- ,ZZOKLZS’blGamb.' CBOUCTBA YHUCJIIOBBIX HCPABCHCTB,

11 o q 1 TCOPEMBI O CJIIOKCHUHN U YMHOXKCHHUU YHUCJIOBBIX
HOU. YK CIIOBBIETPOMEKYTKH _ HEPABCHCTS.

12 PGHIGHI/IeHepaBeHCTB C OAHOM ICPEMCH- 1 Pewamsv JTMHEUHBIC HEPaBEHCTBA.
HOﬁ.qHCHOBLIerOMe)KyTKH 3anuchIBaTh PEIICHUS] HEPABEHCTB U X CUCTEM B
PCH.IGHI/ICHepaBeHCTB C OJTHOM TIepeMeH- BUJIE YHCIIOBBIX TPOMEKYTKOB, 00 BEAMHEHNUS,

13. o 1 MIEPECEYECHUS YHCIIOBBIX IIPOMEKYTKOB.
HOU.UNCIOBBIEIPOMEKYTKH N

— Pewrath cucreMy HEpaBEHCTBC OJIHOM NIEPEMEH-

14. PeleHneHepaBeHCTB C OJHOM IEPEMEH- 1 |noit
HOU.UNCIOBBIEIPOMEKYTKH

15 CucreMbl TUHEHHBIX HEPABEHCTB C OAHOMN 1 OueHuBaTh 3HA4EHUE BHIPAKEHA.

" |mepemenHOM y y
— — H3o6pakaTh Ha KOOPIUHATHOW TIPSMOM 3aTaH-

16. Crcrembl TMHEHHBIX HEPABEHCTB C OJJHON 1 HbIe HEPABEHCTBAMH YHMCJIOBBIE IPOMEKYTKH
IIEPEMEHHOMN

17 CucreMbl TUHEHHBIX HEPABEHCTB C OAHOMN 1

" |mepemenHOM
18 CucreMbl TMHENHBIX HEPABEHCTB C OAHON 1
" |mepemenHOMN
19 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN 1
" |mepeMeHHOR
KonTpoubsnas padora Ne 1 nmo reme «Hepa-
20. |BencTBa M cHCTeMbl HEPABEHCTB ¢ OJHOI 1
1epeMeHHOoN»
I'nasa II . KBagpaTnunas ¢pynkuus. (38 yacos)
IToBTOpEHME M pacIMpPEHUE CBEACHUH O
21. (I)yHKLII/II/I 1 Onucvisamsb NoHATHE QYHKIUH KaK TIPaBH-
JIa,yCTaHABJIMBAIOUICTO CBA3b MEKY JICMCHTAMHU
29 IToBTOpEHME M pacIIMPEHUE CBEACHUHN O 1 |AByx MmoKecTs.

byHKIIUN
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[ToBTOpEHME M pacIIMPEHUE CBEACHUIN O

Dopmynuposams.:
onpeoenenus:

HyJS QyHKINH;
MPOMEKYTKOB 3HAKOIIOCTOSIHCTBA (DYHKILIVIH;

¢yHKIMH, Bo3pacTatomeil (yObIBaromei) Ha
MHOJKECTBE; KBapaTHYHOW (YHKILMH; KBaIpaT-

HOT'O HEPABCHCTBA,

ceolicmea KBapaTuiaHON QyHKINY;

npasuia NOCTPOSHNUs rpaKoB QYHKIHUH ¢ T0-
MOIIIbIO peoOpa3zoBaHuii BUIa

J) = fix) +b;
%) = fix + @)if(x) — K(x).

Cmpoums Tpaduku GyHKIHN C TOMOIIBIO TIpe-
o0pa3oBaHHil BUaa

fx) = f(x) +b;
) = flx + a); f(x) = Kfx).

Cmpoumbs TpaduK KBaJpaTHIHOW HYHKIHH.

o rpaduky kBaspaTHuHON QYHKINYU ONUCHIBATH
e€ cBoiicTBa.

Onucvleams cXeMaTHIHOE PACIIOJIOKCHHUE TTapa-
00JIbI OTHOCUTEIBHO OCH a6C].[I/ICC B 3aBUCHUMOCTH

OT 3HaKa crapIiero ko3 urrenTa 1 AUCKPUMH-
HaHTa COOTBETCTBYIOLIETO KBAIPATHOTO TPEX-
YJICHa.

Pewamo KBaJIpaTHbBIC HEPABECHCTBA, UCIIOJIbB3Y

CXEMY PACIIOJIOKCHHS TapadO0IIbl OTHOCHTEILHO
ocu abciumcc.

Onucvisamsb rpaQUIecKUil METO]] pELICHUS CH-
CTEMBI JIByX YPaBHEHHH C IBYMsI IIepEMEHHbBIMH,

METO/I TIO/ICTAHOBKY M METO/] CIIOXKEHHMS JUIs pe-
LIEHUsI CUCTEMBbI JIBYX YPaBHEHHUH ¢ IByMs TIepe-
MEHHBIMH,

OJHO U3 KOTOPBIX HE ABJIACTCA JIMHEHUHBIM.

Pewamw TexcTOBBIE 3371a4M, B KOTOPBIX CHCTEMA
JIByX YPaBHEHUH C IByMs [IEPEMEHHBIMU SIBIISET-

CSl MaTEMAaTHYECKOI MOJIENBIO PEaTbHOTO TPO-
1ecca, 1 HHTePIPETHPOBATh PE3YNIbTAT PEIICHUS

CUCTCMBI

23. 1
byHKIIMHN
24. |CgoiicTBa GyHKIIUH 1
25. |CmoiictBa pyHKIINK 1
26. |CpoiicTBa (pyHKINU 1
27 Kak mocrpoutsrpaduk dynxmumny = Kf(x), 1
" |ecnumsBecren rpaduk dyuxumu y = f(X)
8 Kak mocrpoutsrpaduk dynxmumny = Kf(x), 1
" |ecnumsBecren rpaduk dyuxumn y = f(X)
29 Kaxk nocrpoutsrpaduk pynkuuuny = kf(x), 1
" |ecnuussecred rpaduk Gynknuu y = f(x)
Kaxk nocrpoutsrpaduku ¢pynkimii y = f(X) +
30. |buy =f(x + a), ecnu usBecren rpapuk GyHK- 1
uny = f(X)
Kaxk nocrpoutsrpaduku ¢pyukiuity = f(x) +
31. |buy=f(x + a), ecnu usBecren rpaduk PyHK- 1
uny = f(X)
Kaxk nocrpoutsrpaduku pynkuuity = f(x) +
32. |buy =f(x + a), eciu usBecren rpaduk PyHK- 1
uny = f(X)
Kaxk nocrpoutsrpaduku ¢pyukiwmii y = f(X) +
33. |buy = f(x + a), eciu usBecTen rpadhuk GyHK- 1
uny = f(X)
34. KBanparuunas ¢pynkius, e€ rpaduk u cBoi- 1
CTBa
35 |KBanparuunas ¢pyuxuus, e& rpadux i CBoi- 1
CTBa
36, |KBanparuunas ¢pyuxuus, e& rpaduk 1 CBO¥i- 1
CTBa
37 |KBanparuunas ¢pyuxuus, e& rpaduk 1 CBoii- 1
CTBa
38. KBanpartuunas ¢pyHkius, e€ rpaduk 1 cBOM- 1
CTBa
39. KBanparuunas ¢pyHkius, e€ rpaduk 1 cBOM- 1
CTBa
40. KonTpoubnas pa6ora Ne 2 no teme: 1
«KBaapaTuunast GyHKIus»
41. |PemeHne KBagpaTHbIX HEPABEHCTB 1
Periienre KBapaTHBIX HEPABEHCTB
42, 1
43. |PelieHne KBapaTHBIX HEPABCHCTB 1
44, |PemieHne KBaspaTHBIX HEPABEHCTB 1
Perienre KBapaTHBIX HEPABEHCTB
45, 1
48 PernieHne KBaipaTHBIX HEPABEHCTB
: 1
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CucreMbl ypaBHEHUH € JBYMSI IEPEMEHHBIMU

47. 1
48. |Cucremsbl ypaBHEHUH C IBYMs IEPEMEHHBIMU 1
49. |Cucrembl ypaBHEHUH C IBYMS IEPEMEHHBIMU 1
50. [Cucrtembl ypaBHEHUH C IByMS IepeMEHHBIMU 1
51. |Cuctembl ypaBHEHU C IByMS IepeMEHHBIMU 1
52. |Cucremsl ypaBHEHHUH ¢ 1BYMs IEPEMEHHBIMH 1
53 Pemenue 3a1a4 ¢ moMOUIbIO0 CUCTEM YpaBHE- 1
" |Hull BTOpO¥ CTENEHU
54 Pemenue 3a1au ¢ moMoIIbIO CUCTEM YpaBHE- 1
" |HMIA BTOPOM CTETICHH
55 Pemenue 3a1a4 ¢ moMoIb0 CUCTEM YpaBHE- 1
" |Huit BTOpOIi cCTENEHH
56 Pemenue 3a1au ¢ moMoIbI0 CUCTEM YpaBHE- 1
" |HUH BTOPOI CTENECHU
57 Pemenue 3a1au ¢ moMoIb0 CUCTEM YpaBHE- 1
" |HUH BTOPOM CTENECHU
KonTposbnas padora Ne 3 mo teme: «Pe-
58. |meHHMe ypaHeHWi W CHCTEM YPABHEHUH ¢ 1

ABYMS IIEPEMECHHBIMUN))

I'napa IIl.Jn1emenTbl NpUKIagHOMMaTeMaTHKH. (20 ya-

COB)
59. |MaremaTn4yeckoe MOJIETUPOBAHHUE 1 Tlpusooums npumepvl.: MATEMATHYECKUX MOJIE-
Jiell peaibHbIX CUTYAIUiT; IPUKIIAJIHBIX 337134,
60. |MaTemarnieckoe MOACIUPOBAHHE 1 NpUOIMKEHHBIX BEIMUUH; UCIIONL30BAHHS KOM-
61. |MaTemMaTHueckoe MOJEINPOBAHNE 1 6I/IHaT9pHHX MPaBIIL CYMMBI H IIPOH3BE/ICHN;
CIIy4allHBIX COOBITHI1, BKIIIOYAsl JOCTOBEPHBIE U
62. |IIpoueHTHBIEpACUETHI 1 HEBO3MOXKHBIE COOBITHS; OIIBITOB C PABHOBEPOSIT-
- HBIMH MCXO/IaMH; IPE/ICTABIICHUS CTaTHCTHYE-
63. |IIpoueHTHBICPACYETHI 1 CKHUX JIaHHBIX B BUJIE TaGIMII, IUAarpaMm, rpadu-
64. |lIporeHTHBIEPACUETHI 1 KOB, HCMOJIL30OBaHNS .
BEPOSITHOCTHBIX CBOUCTB OKPYKAIOIIUX SBICHHUH.
65. HpI/I6JII/I>KéHHI>Ie BBIYMCIICHHUS 1 Dopmyrupoeams.
" onpedenenus: abCOMOTHON MOTPEIIHOCTH, OTHO-
66. |[IpubGmmkEHHBIE BRIYUCICHUS 1 iy
: CHUTEJILHOH MOrPENIHOCTH, JOCTOBEPHOTO COObI-
67 OCHOBHBIe HpaBI/IJ'Ia KOM61/IHaTOpI/IKI/I 1 THA, HCBO3MOKHOI'O CO6BITI/I$[; KJIIaCCHUYECKOE
OIpe/ieIeHNe BEPOSTHOCTH;
68. |OCHOBHBIE NpaBUIIA KOMOMHATOPUKH 1 npasuna: KOMOMHATOPHOE MPABHIIO CYMMBI, KOM-
69. |OcHOBHEIE NpaBUIa KOMOUHATOPUKH | |0nmaropHOe NpaBuIlo NPOM3BEACHNA.
' Onucwieams 3Tanbl pelleHUs] TPUKIIAIHON 3a/1a-
70. [YacroTa M BEpOATHOCTh CIy4yailHOro cOObITHS| ]  |4m.
q = 5 Toschamvu 3anucvléams HOPMYITY CIOKHBIX
71. acTora v BEPOSATHOCTD CIIYYalnHOI'O COOBITUA 1 NpoLerToB. [[POBOIHTH MPOLEHTHBIE PACUETEI C
72. |Knaccuueckoe ornpeaesieHueBEpOATHOCTH 1 UCIHOJIb3OBAHIEM CIIOMKHBIX HPOLCHTOB.
Haxooums TOYHOCTH IPUOTVKEHUS 110 TAOTUIIE
73. |Knaccuueckoe OIPECACIICHUCBCPOATHOCTU 1 npUOIKEHHBIX 3HAUSHUH Beau4uHbL. Mcnoinb3o-
BaTh pa3iM4YHbIe HOPMBI 3aMUCH MPUOITHKEHHOTO
74. |Knaccuueckoe onpeneneHueBepOSTHOCTH 1 .
3Ha4YCHUs BeaMYUHbL. OLICHUBATh MPUOIMKEHHOE
75 HavanbHple cBeieHNS O CTATUCTUKE 1 3HAa4YCHHE BCIIMINHBL.
70. Hauanbabie CBCACHHS O CTATUCTHUKE 1 I1Ip0600ums OTBITHI CO CITYYANHBIMU UCXOTaMHU.
[MosicHATh 1 3anUCHIBATh HOPMYITY HAXO0XKACHUS
77. |HavanbHble CBEIECHUS O CTATHCTUKE 1

YaCTOTHI CydaitHOro coObITHsI. ONMUCHIBATH CTa-
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KonTpoasHasi padora Ne 4 o teme: «JJie-

TUCTHYECKYIO OLICHKY BEPOSTHOCTHU CITy4ailHOTO
coObITHsI. HaXomuTh BEpOSTHOCTH CIIyYaiftHOTO
COOBITHS

B OITBITaX C PABHOBEPOSTHBIMU HCXOIAMH.
Onuicviéamp dTalbl CTATUCTHYECKOTO UCCIIEN0BA-

78. . 1 aust. OopmiraTe nH(GOpManUIo B BUAE TAOIHIL U
MEHTBI NPUKJIATHOUMATEMATHK I auarpamM. Vi3Biexats HHGOpMaIUIo U3 Tabnum 1
auarpamMM. HaxomuTe U IpUBOANTE IPHMEPHI
HCIIONB30BaHMS CTATHCTHYCCKUX XapaKTEPUCTHK
COBOKYITHOCTH JJAHHBIX: Cpe/IHEe 3HaUCHUE, MO,
pa3Max, MeJiaHa BEIOOPKH
79. |UwncnoBele MOCIEN0BATEIBHOCTH 1 Tlpusooums npumepei: NOCIEAOBATEILHOCTEH;
YHCIOBBIX TTOCIEA0BATEILHOCTEH, B YaCTHOCTH
80. [HucioBble MOCICI0BATEIBHOCTH 1 apupMeTUYECKOU U TEOMETPHYECKOI mporpec-
81. |Apudmernueckas nporpeccus 1 CHif; HCTIONIL30BAMS NOCIIENI0BATENLHOCTEH B
peaJIbHOM JKM3HY; 3a/1a4, B KOTOPBIX paccMaTpH-
82. |Apudmernueckas nmporpeccus 1 BAIOTCsI CYMMBI C OECKOHEUHBIM YHCJIOM cllarae-
MBIX.
83. |Apudmernyeckas nporpeccus 1 Onucviéamy: TIOHATUS NOCIEIOBATSILHOCTH,
84. |Apudmernueckas mporpeccus 1 YJIeHa MOCIIeI0BATEIBHOCTH; CIIOCOOBI 3aJaHHs
MOCIIEJOBATEILHOCTH.
85 CymMa N IepBBIX WICHOB apH(PMETHUSCKON 1 Buvruucnamo 4neHsl 10CIE10BAaTEIBHOCTH, 3aJaH-
' IIPOrpecCcuun HOH (hOpMyIIOi N-TO YiIeHa MM PEKyPPEHTHO.
CymMa N IepBBIX WICHOB apu(PMETHISCKON Dopaynuposans: .
86. IDOLDECCHI 1 onpedenenus: apupMEeTHICCKON IPOrPeccHy,
porp — reOMETPHYECKON MPOTPECCHH;
87 CymMma N mepBbIX YWICHOB apU(PMETHIECKON 1 C60TicmBa YIIEHOB TEOMETPUIECKON U apu(hMeTH-
porpeccuun YEeCKOW IIPOrPECCHH.
88. |I'eomerpHueckas mporpeccHs 1 3adasams apu(HPMETHIECKYIO U TEOMETPUICCKYIO
MPOTPECCHU PEKYPPEHTHO.
89. |I'eomeTrpuyeckas nporpeccus 1 3anucwisame u nosicnames HOPMYIBI 00IIETO Uiie-
Ha apu(MeTHYECKON B reOMeTPHIECKO mpo-
90. |I'eomerpuueckas nmporpeccus 1 rpeCIZH%) P P
91 CYMMa N IIEpBBIX YJIEHOB FCOMCTpI/I‘ICCKOﬁ 1 3anucvieams u 0okazvisams. HOPMYIIBI CYMMBIN
. IPOrPecCHH HEPBBIX YICHOB apU(PMETHYECKOH U reoMeTpuye-
C n » CKOIi iporpeccuii; popMyIibl, BRIpasKaroIue
92. ymMa [l ICpBBIX HJICHOB IECOMETPHHECCKON 1 CBOMCTBA YJIECHOB apu(h)METHUECKON U TEOMETPH-
Hporpeccnun Jeckoii mporpeccuii.
Cymma 6eCKOHEYHON T€OMETPUUYECKO Mpo- Buruucnams cyMMy OECKOHEUHOH reoMeTpuye-
93 |rpeccum,y KoTopoii | | < 1 1 ClKOIﬁ HIIOFPGCCHHa y KoTOpOi
. ql<1
[NpencraBnsaTe GECKOHEYHBIE MIEPUOINYCCKUE
JpoOu B BHJIE OOBIKHOBEHHBIX
94 CymMma 0eCKOHEYHON TeOMEeTpUYECKOi mpo- 1
" |rpeccun, y kotopoii | | <1
95 KonTposbnas padora Ne 5 no reme «Yuc- 1

JIOBBICIIOCJIE€A0BATCIBHOCTH»

IToBTOpEHUe M cucTemaTusauus yueoOHoro marepuaga. (7

4.)

96. |YmpaxxHeHus IS IOBT. Kypca 9 kiacca 1 |O6o6muTh MPUOOPETCHHBIC 3HAHMS,

97. |YmopaxHeHus A NOBT. Kypca 9 kiacca 1 |HaBBIKM M yMeHHMs 32 9 KItacc.
Hayuutbcs npuMeHsITh TIpHOOpETEHHBIE

08. |YmpaxxHeHus IS IOBT. Kypca 9 kiacca 1 N
3HaHUS, YMEHUs1, HABBIKH, B KOHKPETHOM

09. |YmpaxHeHus s IOBT. Kypca 9 kiiacca 1 JESITEIbHOCTH.

100. |YnpaxHeHus 17 MOBT. Kypca 9 kiacca 1

101. |Yupaxuenus mis mosr. Kypea 9 kinacca 1

102. |Mroroas konTposibHasi padora Ne6 1
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VII. Onucanue y4e0HO — METOAMYECKOT0 U MATEPUAJILHO - TEXHHYECKOro odecredeHus1 odpa3o-
BaTeJIbHOM 1eATeIbHOCTH

IleyaTHbIe MOCOOMA:

1. denepanbHblil rocyJapCcTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT 00IIEro 00pa30BaHMUs.

2. IlpumepHble mporpaMmbl OCHOBHOTO 0011ero oopazoBanus. Maremaruka.-(CtanaapThl BTOPOTo Mo-
konenus).-M: IIpocsewenue, 2010.

3. YcTHBIC 3aHATHS 110 MaTEMaTHKe B cTapmux kiaccax. [locooue ms yunrens.A. 1. Kononos/ «Cto-
nmerue»/Mocksa, 1997

4. OOomrarorree MOBTOPEHUE B Kypce anreopbl ocHoBHOM mikojbl/ E.A.Cemenko/Kpacuomap:Kyol'VY,

2002

OCHOBBI CTaTUCTUKH U BepossiTHOCTH/ E.A.bynumoBudy/Mocksa: [Ipoda, 2008

Maremaruka B pedycax, KpoccBOpax, YalHBOp/1ax, KpUnrorpammax, 7

knacc/C.C.XynanaBa/Mocksa: [lIkonpHas npecca, 2003 («bubnmnoreka xypHana «MaremaTuka B

IIKOJIe» BBIM.23)

[Muuypun JI.®. 3a ctpanunamu yuebnuka anreOpsl/ JI.D . ITuuypun. — M: [IpocBemenue, 1991.

8. ®opmupoBaHHE BBIYHCIUTEIHHBIX HABBIKOB HAa ypoKax MareMaTuku 5-9 xinaccel/H.H. XneBHIoK/
M.:Unekca, 2011

oo

~

JIMHHSA VUeOHO-MEeTOAHYECKNX KOMILIEKTOB ABTOPOB

1. Anrebpa — 7 xiacc: y4eOHUK JUTsl yqanuxcs o0meo0pa3oBarenbHbIX yupexacauit/ A.I.Mep3isk,
B.b.ITonouckuit, M.C.Akup. — M.: Benrana — I'pad, 2017

2. Aunrebpa — 7 Kiacc:IMIaKTHYECKUE MaTepUAIbl: TTIOCOOHE IS ydaniuxcs 00meo0pa3oBaTebHbIX
yupexaenuit/ A.I' . Mepansk, B.b.ITononckuii, E.M.Pabunosuu, M.C.Skup. — M.: Benrana — ['pad,
2017

3. Anrebpa — 7 xnacc: meroauueckoe nocooue/ E.B.bynuko, A.I'.'Mep3nsk, B.b.Ilonoxckuii,
M.C.SAxup. — M.: Benrtana — I'pad, 2013.

4. Anrebpa — 8 kiacc: yueOHUK Ui ydamuxcs o01eo0pa3oBaTesibHbIX yupexxaeHui/ A.I'.Mep3isk,
B.Bb.ITonouckwuii, M.C.SAxup. — M.: Benrana — I'pad, 2012.

5. Anrebpa — 8 kiacc:qUIaKTHYECKUE MaTepHajbl: TocoOue Ui yyaluxcs o01eoopa3oBaTenbHbIX
yupexenuit/ A.I' . Mepansk, B.b.Ilononckuii, E.M.Pabunosuu, M.C.Axup. — M.: Benrana — ['pad,
2013.

6. Aunrebpa — 8 kimacc: meroaudeckoe nocooue/ E.B.bymko, A.I'.Mep3msik, B.b.ITomorckui,
M.C.Axup. — M.: Benrana — I'pag, 2013.

7. AnreGpa — 9 knacc: yueOHUK JUIs ydaruxcsi o0mieo0pa3zoBarenbHbIX yupexaeHuit/ A.I.Mep3isk,
B.b.Ilonouckuit, M.C.SIkup. — M.: Benrana — I'pad, 2014.

8. Aunrebpa — 9 xiacc: IUIAKTHYECKUE MAaTEPUAIBL: TIOCOOHE IS yJaIuxcst 001meo0pa3oBaTeIbHBIX
yupexaenuit/ A.I.Mep3ansk, B.b.Ilononckuii, E.M.Pabunosuu, M.C.Skup. — M.: Benrana — I'pad,
2014.

9. Aurebpa — 9 knacc: meroandeckoe nocodue/ E.B.byiko, A.I''Mep3msixk, B.b.ITononckwit,
M.C.Axup. — M.: Berrana — ['pad, 2014.

Texunueckue cpeacrea ooyuenus (cpeacrsa UKT)

1. HoyrOyk.
2. WuTepakTuBHas q0CKa.
3. MynbTUMEIUIHBIA TPOEKTOP.
4., DVD — oucku .
JeMOHCTpalMOHHbIE OCcO0us
1. Mogaenu reomeTpudecKux Guryp.

2. PazpmaTouHblil MaTepual mo pasnenam anreopsl 7-9 Ki.
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VIII. Ilnanupyemble pe3yabTaThl H3Yy4YeHHsI Y4eOHOI0 nmpeamMera «AJredopar

1lo oxonuanuu usyuenus Kypca y4auwjuiics 00NHCeH YyMemsy.

e Aurebpa-7

Hcnonvzosams IIpu pCIHICHUN MAaTEMATUYCCKUX 3adad, Uux 000CHOBAHHH U ITPOBEPKE HaﬁHeHHO-

T'O pCUICHUA 3HAHUC O:

- HATypaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX, PPAMOHAIIbHBIX, IEHCTBUTEIIbHBIX YACIIAX;

- CTENEHHU C HaTypaJbHBIMH MOKA3aTEISIMHA U UX CBOMCTBAX;

- OJHOYIEHAaX U MpaBUJIaX IEUCTBHUI C HUMH;

- MHOTOYIEHAX W IPaBWJIAX JECUCTBUI C HUMHU;

- (opmynax COKpan€éHHOrO yMHOKECHHUS;

- TOXJECTBAaX; METOJAX JOKa3aTeIbCTBA TOXK/IECTB;

- JIMHEWHBIX YPABHEHUSX C OJTHOM HEM3BECTHOM U METOAAX UX PELICHUS;

- CUCTEMAaX JBYX JIMHEHHBIX YPABHEHHM C IByMSI HEU3BECTHBIMU U METOJIAX UX PEIICHUS.
- 8bINOJHAMb JEUCTBUS C OJHOYJIEHAMU U MHOTOWICHAMM;

- Y3HA6ams B BRIPAKCHHUSIX (POPMYIIBI COKPAIIIEHHOTO YMHOXCHHS U IPUMCHSITH HX;

- packiaovléams MHOTOUICHBI HA MHOXKUTEIH;

- 8bINOJIHAMb TOKICCTBCHHBIE MPE0OPa30BaHUS IIEIBIX AITeOPANIEeCKIX BBIPAKCHHIA,

- 00Ka3b18amb MPOCTEUIIINE TOKICCTBA;

- HAaxooums YUCIIO COUETAHUI U YUCIIO pa3MELICHHUI;

peuwiams JIMHENHBIE YPABHEHHS C OJTHOM HEU3BECTHOM;

- pewamsb CUCTEMBI JBYX JIMHEUHBIX YPABHEHUU C IBYMSI HEU3BECTHBIMU METO/IOM TOJICTAHOBKHU

n MCTOAOM aJIFC6paI/I‘ICCKOFO CJIOXKCHHUA,

- pewiamsb TEKCTOBBIE 3a/1a4y C IOMOIIBIO TMHEUHBIX YPABHEHUN U CUCTEM;
- Haxooums PEIIEHUs (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCHOJIb3YIOTCS

MaTCMAaTUYCCKUEC CPEACTBA,

- co30asamb MPOAYKT (pe3ynbTaT NPOEKTHOMN NEATEIbHOCTH), JIsl U3yUEHHUS] U ONMCAaHUS KOTO-

POTro UCIIOJIB3YIOTCA MATCMATHUYCCKUC CPEACTBA.

YMemb TIPeoOpa30BBIBATh areOpandecKre BRIPAKEHHs, peliaTh ypaBHEHUS C OHOM IepeMeH-
HOI;

Haxooums 00NacThb onpeaeneHus: GQyHKIUHU, CTPOUTh TpaduKU MPSIMON MPONOPLUUOHATIBLHOCTU U
JUHENHON QYHKINH;

8bINOAHAMY AEUCTBUS HaJl CTENIEHSAMHU C HaTypaJbHBIMU ITOKa3aTEeNsIMU;

8bINOAHAMG CIIOKEHHE, BBIYUTAHNE U YMHOKEHHE MHOTOWIEHOB, PACKJIaIbIBATh MHOTOWIEHBI Ha
MHOXHTEJIH;

npumersms HOPMYITBI COKPAIIEHHOTO YMHOKEHHS B TPE0OPA30BAHUSAX LIEJTBIX BEIPAXKEHUH B
MHOTOWIEHBI ¥ B Pa3JI0KEHUH MHOTOYWICHOB Ha MHOKHUTEIIH;

ymemosb pCUIaTb CUCTCMbI JIMHEMHBIX ypaBHCHI/Iﬁ C IBYMA IICPECMCHHBIMU U IPUMCHATH UX IIPH
PCHICHUHN TCKCTOBLIX 3a1a4.

e Auredpa -8

Hcnonvzosamo IIpu pCIICHUN MAaTEMATUYCCKUX 3adad, ux 00OCHOBAHHH U ITPOBEPKE Hﬂﬁ}leHHO-

T'O pCUICHHUA 3HAHUC O:

- anreOpandeckoi ApoOH; OCHOBHOM CBOWCTBE JIpo0u;
MpaBuUIax JIEHCTBUH C anreOpanyecKuMu ApoOIMH;
CTCIICHAX C OCJIBIMHU ITOKA3aTCIIsIMU U UX CBOfICTBaX;
CTaHJapTHOM BHU/IE YNCIIA;

k .
byakuusax y = kx+b, y = X2, Yy = —, UX CBOMCTBax U rpadukax;
X

35



MOHITHH KBAIPATHOTO KOPHSI U apU(PMETHIECKOTO KBaIPaTHOTO KOPHS;
CBOMCTBAxX apu(METHUECKUX KBAAPATHBIX KOPHEH;

byHKIIIH Y = JX , eé cBoifcTBax 1 rpaduxke;
dopmyIie a1t KOpHEH KBaIpaTHOTO YPaBHEHHS,
Teopeme Buera nist mpuBeI€HHOTO U OOIIETO KBaPATHOTO YPABHEHHS;
- OCHOBHBIX METOJ[aX PEIICHUs WENbIX PAlMOHAIBHBIX YPaBHEHUH: METONE pPa3lIOKCHHS Ha
MHO>KUTEH U METOJIE 3aMEHbI HEU3BECTHOM;
- METOJIe PeUICHUs APOOHBIX PAllMOHAILHBIX YPaBHEHHN;
- OCHOBHBIX METOJIaX PEIICHUS CUCTEM PAIlMOHATLHBIX YPABHCHHIA.
- CcOoKpawams anredpanveckue apoou;
- 8bINOIHAMb APUPMETHUECKUE ACUCTBHS C ANTreOpandecKuMu IPo0sIMU;
- UCNOIb306amb CBOMCTBA CTETICHEH C IENIIMU TIOKA3aTeIsIMUA TIPU PEIICHUY 3a/1a4;
- 3anucbleams YUCIA B CTAHJAPTHOM BUJIC;
- 8bINOAHAMb TOXKIIECTBCHHBIC TPE0OPa30BaHuUs PAIlIOHAIBLHBIX BHIPAKCHUN;

2

. k o
- cmpoums tpaduku ¢pyHkumid Yy =kx+b, y=X°, y=— u ucnonp3oBarh HX CBOHCTBa Ipu
X

peLIeHNH 3a/a4;
- 8bIYUCAAMD APUPMETHUECKHE KBAIPATHBIE KOPHU;
npUMeHsAmb CBOMCTBA apu(METHUECKUX KBAJPATHBIX KOPHEH MPH PEIICHUH 3a/1a4;

cmpoums Tpaduk QyHKIMKN Y = VX ¥ ucnons3oBath ero cBoiicTsa IIPY PELICHUH 33]1a4;
- pewiamsb KBaApaTHbIC YPABHEHUS;
- npumenams TEOpEMy Buera npu pemieHuu 3anad;
- pewiams LEble PALIMOHAIBHBIE YPABHEHUSI METOIOM Pa3JIOKEHUs HA MHOXKHUTEIN U METOIO0M
3aMEHbI HEM3BECTHOIA;
- pewiamsv pOOHbIE YpPaBHEHMUS,
- pewiamsb CUCTEMBI PALIMOHAIIBHBIX YPaBHEHUN;
- pewamsb TEKCTOBBIE 3aa4i C MOMOILBIO KBAJAPATHBIX U PALMOHAIBHBIX YPaBHEHUN U UX CH-
CTEM;
- HaxoO0umbs PEUICHUs (CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3ajlay, B KOTOPBIX HCIOJIb3YIOTCS
MaTE€MaTUYECKHE CPECTBA;
- co30aeéamyb NPOAYKT (pe3ysbTaT MPOEKTHON NEATETbHOCTH), JUIsl U3YYEHHs U OMHMCAaHUs KOTO-
POTO UCIOJIB3YIOTCSI MAaTEMAaTHYECKHUE CPEICTBA.
— YMETb BBINOJHATH TOXK/IECTBEHHbIE TPE0OPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUH;
— MMEeTh Npe/cTaBIeHue 00 HppalMOHAIBHBIX YUCIaX, YMETh BBINOIHATH IpeoOpa3oBaHus, co-
JIepKallUX KOPHY;
— yMETh pelaTh KBaApaTHbIC YPABHEHUS, PALIMOHAJILHBIE YPABHEHHUSI U IPUMEHATH X K PELICHUIO
3a/1ad4;
— yYMETh pelIaTh JUHEHHBIE HEPABEHCTBA C OJTHOM NIEPEMEHHON M UX CUCTEMBI;
— TPUMEHATH CBOMCTBA CTEIMEHU C LIEJIbIM [T0OKA3aTeIeM B BHIYMCIECHUSIX U TPE0OPa30BAHUSX;
— UMETh HavyalbHbIE MPECTABIECHUS O COOpE U IPYNIUPOBKE CTATUCTUUECKUX JTaHHBIX, UX
HaIJISIIHOWM MHTEPIPETALAH.

e AJjredpa-9
Hcnonvzosams Tipu peliecHUH MaTeMaTHMUYECKUX 3a]ad, X OOOCHOBAaHUM U IMPOBEPKE HalJIEHHOro pe-
LICHUS 3HAHHUE O:
- CBOMWCTBaX YUCIIOBBIX HEPABEHCTB;
METO/AX PEIICHUS JIMHEUHBIX HEPABEHCTB;
CBOMCTBaxX KBaJpaTUUHOM (PyHKIINU;
METO/AaX PEIICHMS KBAJIpaTHbIX HEPAaBEHCTB;
METO/1€ UHTEPBAJIOB Il PELICHUS PALIMOHAIBHBIX HEPABEHCTB;
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- MCTOJAaX pPCHICHUA CUCTCM HCPABCHCTB,

o n .
- cBoiicTBax u rpaduke QyHKIUU Y = X' IPU HATYypaJIbHOM N;

- OIIPENEJICHUH U CBOMCTBAX KOPHEH CTENEHU N,

- CTENEHSX ¢ PAlMOHAIBHBIMU IT0KA3aTEIsIMU U UX CBOMCTBAX;

- OIpeJeICHUH U OCHOBHBIX CBOMCTBAx apu(phMeTHuecKoil mporpeccun; GopmyIie Uit HaXoxKae-
HUSL CYMMBI €€ HECKOJIBKUX MIEPBBIX YJICHOB;

- OIpeJIeICHUH U OCHOBHBIX CBOMCTBAaX T'€OMETPUYECKOH mporpeccuu; Gopmyse isi HaxXoxKae-
HUSL CYMMBI €€ HECKOJIBKUX MIEPBBIX YJICHOB;

- dopmMyne s CyMMbl OECKOHEYHOH I'e€OMETpUYECKON IPOrPecCHd CO 3HAMEHATEIEM, MEHb-
LIMM 10 MOJYJII0 €AVHUIIBL.

- Ucnonv3osams CBOWCTBA YHCIOBBIX HEPABEHCTB [UIs IIPEO0Opa30BaHMsI HEPABEHCTB,;

- 00Ka3vl8ams NPOCTENIINE HEPABEHCTBA,;

- pewams JTUHEHHBIE HEPABEHCTBA;
cmpoums TpaUK KBaZApaTUIHON (PYHKIMH U MCIIOJIb30BaTh €0 IPU PEIICHUH 3a/1a4;
- pewiamsb KBaApaTHbIC HEPABCHCTBA,
- pewams palOHaJIbHbIE HEPABEHCTBA METOIOM UHTEPBAJIOB;
- pewiams CUCTEMBI HEPABCHCTB;

n
- cmpoums Tpaduk QYHKIUU Y = X TPHU HATYpaJIbHOM NU MCIOIB30BaTh €r0 MPH PEIICHUH 3a-
nad;

HAaxoO0ums KOPHH CTETICHH N,
UCNnoIb306amsb CBOMCTBA KOPHEH cTEeNEeHH NIIPHU TOXKIECTBEHHBIX NPeoOpa3oBaHUIX;

- HaxoOumbs 3HAYEHUsI CTENEHEN C pallMOHAIBLHBIMH [10Ka3aTeNsMU;

- pewiamb OCHOBHBIE 337]a4l Ha apu(PMETUUYECKYIO U TEOMETPUUECKYIO IIPOIPECCUH;

- HaxoO0ums CyMMY OECKOHEYHOM reOMeTpHUYeCcKOil MpOrpeccuu co 3HaMeHaTeIeM, MEHBILUM 110
MOJ1YJIIO €TUHUIIBL;

- HaxoO0umb PEUICHUs (CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3ajlay, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTU4YeCKUe CPECTBA;

- co30aeéamyb NPOAYKT (pe3yNbTaT MPOEKTHON NEATETbHOCTH), JUIs U3YYEHHS U OMMCAaHUS KOTO-

pOTo UCTIONB3YIOTCS MaTeMaTHUYECKHE CPE/ICTBA.
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