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IMosicuuTeILHAS 3aIMCKA

Jannas pabouast mporpamma paspaboTaHa AJis MpernoaaBaHus nmpeamera «Anredpa» B 80 kiracce B

MOV «Illymunosckas COIINe

JIOKyMEHTBI, HA OCHOBaHUH KOTOPBIX COCTaBIICHA IIPOrpaMMa;
1.3axon P® «O6 obpazoBanuu B Poccuiickoii @eneparum» Ne273-D3 ot 29.12.2012r.

2.DenepanbHBINA TOCYIAPCTBCHHBINA 00pa30BaTEeIbHBIN CTAaHAAPT OCHOBHOTO 00IIET0 00pa30BaHUS
(yTBepxeH npukazom MuHucTepcTBa oopazoBanus v Hayku PO Ne 1897 or 17.12.2010 r).

3.IlpumepHas ocHOBHasi mporpaMmma o MaTeMaTHKeE;

4. O6pazoBarenbHas nporpamma OcHoBHoro obriero oopaszosanus (PI'OC OOO) MBOY COII Nel2
Ha 2014-2020r.r. ITpuka3 06 yreepxkaenuu Ne341 ot 30 aBrycra 2014r.

5. [Ipumepnas yueOHas nporpamma Mopakosu4ua A. I'. «Anre6pay mist 7-9 kiaccos.

6.Ilporpamma pa3BUTHS YHUBEPCAIBHBIX YYEOHBIX JIEHCTBMH Ha CTYNEHH OCHOBHOTO OOMIETo
oOpa3oBaHHs.

7. llpukaz MwunoOpHayku Poccum ot 31 mapra 2014 1. No 253 «OO6 yrBepxkneHun (enepanrbHbIX
nepeyHell y4eOHUKOB, PEKOMEHJOBAaHHBIX (JIOMYIIEHHbIX) K MCIOJIb30BAaHUIO B 00pa30BaTEIbHOM
nporecce B 00pa30BaTENIbHBIX YUPEKIACHUAX, PEAIN3YIOIIHUX 00pa3oBaTeIbHbIE MPOrpaMMbl OOIIETo
00pa30BaHMs U UMEIOIUX FOCYIapCTBEHHYIO akKpenuTanuio, Ha 2014/15 yueOusiii rox"

8.ITuceMo MunoOpHayku Poccum ot 24.11.11 Ne M 1552/03 «O06 ocHamiernu 0011e00pa3oBaTeIbHBIX
YUPEXKICHUN y4eOHBIM U YU4€OHO — JIAOOPAaTOPHBIM 000pYIOBaHHEM» (PEKOMEHIAINU MO0 OCHAIICHHIO
o011e00pa3oBaTeNbHbIX  YUpEXKACHUH Yy4eOHBIM H  yueOHO - JabopaTOpHBIM O00OpYHOBaHUEM,
HEOOXOJUMBIM JUIS pealn3aiui  (eIepaabHOr0 TOCYJapCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIero
o0pa3oBaHMsl, OPTaHU3AINHA MPOSKTHOU MEATEIBHOCTH, MOJCIUPOBAHUS M TEXHUYECKOTO TBOPUYECTBA
o0y4Jaronmxcs.

9.@enepanbHblii OazucHbId y4yeOHBIH I1aH s OY PO, peanusyrommx OporpamMmbsl OOIIEro
o0Opa3oBaHMsI.

10.IIpukaz O moaroroBke pabo4yux mporpamm no yuedHeiM npeaMeram no MbOY COII Nel2 ot 25
aBrycra 2014r Ne319.

OO0mas xapakrepucTuka y4e0HOro npeamera

MaremMaTuueckoe O6pa3OBaHI/Ie B OCHOBHOI1 IIIKOJIC CKJIAALIBACTCS M3 CICAYIOIUX COACPKATCIbHBIX

KOMITOHEHTOB (TOYHBIE Ha3BaHUs OJIOKOB): apugmemuxa; anceopa; 2eomempus; 3j1emMeHn bl
KOMOUHAmopuKu, meopuu 6epoamHocmeil, CmamucmuKku u 102uku. B cBoell COBOKYITIHOCTH OHU
OTpa)karoT OOraThIN OMBIT O0YUYSHHS MAaTEeMAaTHKE B HAIlle CTpaHe, yYUTHIBAIOT COBPEMEHHBIE TEHICHITUN
OTEYECTBEHHOU U 3apyOEKHO MIKOJIBI M MO3BOJISIOT pealn30BaTh MOCTABICHHBIE MEPE/l IIIKOJIbHBIM
o0pa3zoBaHHEM IeJId Ha HHPOPMAITMOHHO €MKOM M MPAKTUIECKH 3HAYMMOM MaTepuaie. JTH
COACPIKATCIIbHBIC KOMIIOHCHTBI, pa3BUBasCh HAa MMPOTAKCHUU BCEX JICT O6yquH${, €CTCCTBCHHBIM 06pa30M
MEPEeTIETAI0OTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

Anzedpa naueneHa Ha GopMUpOBaHHE MAaTEMAaTHUECKOTO arnnapaTa Ui peleHns 3a1a4 u3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, OKPYKAIOIIEH peanbHOCTH. [IpakTuyeckas 3Ha4MMOCTb IIKOJIBHOTO
Kypca airedpbl 00ycaoBiIeHa TeM, YTO JJI MOHUMAHUS IPUHIUIIOB YCTPOMCTBA U UCIIOJIB30BaHUS
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COBPEMEHHOM TEXHHMKH, BOCIPUSITHS HAYYHBIX U TEXHUUECKUX MOHIATUN U Ul HeoOXoquma Xopolas
MaTeMaTHyecKas MOATrOTOBKa.

Anrebpa sBIsSETCS OHUM U3 ONOPHBIX MPEIMETOB OCHOBHOM HIKOJIBI: OHA 00ECIIeYnBaeT U3yUCHUE
IPYTUX JUCLUIUIMH. B epByro odepenb 3T0 OTHOCUTCS K IIPEIMETaM €CTECTBEHHO-HAYYHOIO LIUKJIA, B
YaCTHOCTH K (pu3MKe, nHpopMaTUKe, XUMUU. Pa3BUTHE IOrHYE€CKOTr0 MBIIUIEHUS U JIOTHYECKOW HHTYULIUU
y4aluxcs npu 00y4eHHH, yMEHHe apryMEeHTHPOBAaTh U 0OOCHOBBIBAThH CBOM BBIBOJbI M YMO3aKIIIOUEHUS,
IPUBOANUTH YETKUE ONPEACICHUS, CHOCOOCTBYET TAKXKE JIyUIlIEMY YCBOSHHIO PEIMETOB I'YMaHUTapPHOTO
[IUKJIa, YTO HEOJHOKPATHO OTMEUYAJIM MOU KOJUIETH — YYUTEIS aHTIHMICKOTO B (PPaHITy3CKOTO S3BIKOB. Tem
caMbIM ajiredpa 3aHMMaeT Belylee MEeCTO B JOPMHUPOBAHUN HAYUYHO-TEOPETUYECKOTO MBIIIICHHS
IIKOJIbHUKOB.

SI3bIK anreOpsl MOAYepKUBACT 3HAYCHNE MATEMATHKH KaK S3bIKa /IS TOCTPOCHUSI MaTEMaTHYECKUX
MOJIETICH, TPOIIECCOB | SBIICHUH pearbHoro Mupa. OJHON U3 OCHOBHBIX 33]1a4 U3YUCHHUSI alnTreOphl SBISCTCS
pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHUS, HEOOXOIUMOT0, B YACTHOCTH, JUISI OCBOSHHS Kypca
nH(OPMATUKH; OBIIAJICHUE HaBbIKAMH JIeTyKTHUBHBIX paccyxaenuil. [IpeobpazoBanne cuMBoIM4ecKuX hopm
BHOCHUT CBOH crienM(UUECKUil BKJIa] B pa3BUTHE BOOOPAXKEHHUs, CIIOCOOHOCTEH K MAaTEMaTHUECKOMY
TBOpuecTBY. J{pyroii BaxHo# 3a1a4ell H3y4eHHs anreOphl SBISIETCS NOTy4YeHHE IKOJIFHIKAMU KOHKPETHBIX
3HAHHUU O QYHKIMAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOCIH ISl OTIMCAHUS M UCCIICIOBAHUS
Pa3HOOOpa3HBIX MPOLECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, AKCIIOHEHIIMAIBHBIX, IEPHOANIECKUX U
ap.), Uit GOPMUPOBAHUS Y YHAIIUXCs TIPEICTABICHUI O POJIM MaTEMaTHKH B Pa3BUTHH IIUBIIH3ALIH U
KYJIBTYpBI.

TpeOyst OT ydammxcsi YMCTBEHHBIX M BOJIEBBIX YCHIIMN, KOHLIEHTPALMX BHUMAHUS, aKTUBHOCTH
Pa3BUTOrO BOOOpaXkeHUs, anredpa pa3sBUBACT HPABCTBEHHbBIE YEPThl ITMUYHOCTH (HACTONYMBOCTb,
LeJIeyCTPEMIEHHOCTb, TBOPUECKYIO aKTUBHOCTh, CAMOCTOSITEIbHOCTb, OTBETCTBEHHOCTb, TPY10JI00HE,
JUCLUIUIMHY U KPUTUYHOCTh MBIIUICHHS) 1 YMEHHUE apI'yMEHTUPOBAHHO OTCTaUBaTh CBOM B3IVISLJIbI U
yOeKIIeH!s, a TAK)KE CIIOCOOHOCTh CAMOCTOSATENBHO MPUHUMATH PEIICHHS.

[Tpu 0O0ydyenuu anre6psl GOPMUPYIOTCS YMEHUS U HABBIKM YMCTBEHHOTO TPY/la — IJITAHUPOBAHUE
CBOEi paboThl, MOUCK PAI[MOHATIBLHBIX ITyTeH €€ BBIMOIHEHHs, KpUTUUECKas OIEHKA PE3yIbTaTOB.

TakuMm o0pa3om, B X0J1e OCBOEHHSI COAECPKaHUS Kypca, YUalluecs Moay4aroT BO3MOKHOCTb:

v’ pa3sBUTH NPECTABICHUS O YUCIIE M POJIH BHIYUCICHUI B Y€IIOBEUECKOM MPAKTHKE; CHOPMHUPOBATH
[IPAKTUYECKUE HABBIKU BBINIOJIHEHHS YCTHBIX, IMCbMEHHBIX, MHCTPYMEHTAIbHBIX BHIYMCIICHUN,
Pa3BUTh BBIYHMCIUTEIBHYIO KYIbTYPY;

v/ OBJIQJIETh CHMBOJINYECKUM SI3BIKOM alreOpBI, BEIPAb0TaTh (hOpPMaIbHO-OTIEPATHBHBIE
anredpanveckre yMeHUs! U HAyYUThCS IPUMEHSTh UX K PEUICHUIO MAaTEMaTHYECKUX U
HEMAaTEeMAaTHYECKUX 3a/a4;

v U3y4HTh CBOICTBA U TPAQUKHU DIIEMEHTAPHBIX (YHKIHMI, HAYIUTHCS UCIOIB30BaTh (DYHKIIHOHAIBHO-
rpaduuecKue MpeACcTaBIeHus s ONMCAHUS M aHAJIN3a PealbHbIX 3aBUCUMOCTEH;

v’ pasBHUTh JIOTHYECKOE MBIILIEHHE U PEYb — YMEHHUS JIOTHYECKH 000CHOBBIBATH CYKICHUSI, TIPOBOJIUTH
HECJIOKHBIE CUCTEMATU3ALUH, [IPUBOIUTD IIPUMEPBI U KOHTPIIPUMEDSHI, UCIIOJIB30BATh Pa3IN4YHbIC
SI3BIKM MaT€MaTUKHU (CIIOBECHBIN, CUMBOJIMYECKHH, rpaduueckuit) s WILTIOCTPaLnu,
MHTEpIpETAIH, APTYMEHTAIUU U 1I0KA3aTEIbCTBA;

v copMupoBaTh NMpeICTaBIeH s 00 U3y4aeMbIX OHATHAX M METOJAaX KaK BAKHEMIIHMX CPEICTBAX
MaTeMaTHYECKOT0 MOJEITUPOBAHUS PEATBHBIX MPOLECCOB U SIBJICHUM.
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N3yuenne MaTeMaTUKU Ha CTYIIEHU OCHOBHOTO O0IIero 00pa3oBaHus HAIIPABJICHO Ha JOCTHKCHHE
CHEAYIOUIUX LETICH:

o OBJIa/ICHHE CHCTeMOHl MaTeMaTH4YeCKUX 3HAHMH M yYMeHHWi, HEOOXOIUMBIX Ui NPUMEHEHHUS B
HpaKTquCKOﬁ ACATCIIbBHOCTU, U3YYCHHUA CMCIKHBIX JUCHUIIINH, IPOJOJLKCHUS 06pa30BaHI/I$I;

o HHTEUIeKTYalIbHOe pa3BHTHe, (HOPMHPOBAHUE KAYeCTB JUYHOCTH, HEOOXOIUMBIX YEJIOBEKY IS
MOJTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMAaTUYECKOH [eATeNbHOCTH:
SICHOCTU W TOYHOCTH MBICIH, KPUTHUYHOCTH MBIIUICHNUS, WHTYHWIHUH, JIOTMYECKOTO MBIILUICHNUS,
SJIEMEHTOB AJTOPUTMHUYECKOW KYJIBTYpHl, MPOCTPAHCTBEHHBIX NPEACTaBICHUH, CHOCOOHOCTH K
IIPEOJOJIEHUIO TPYAHOCTEM;

L4 (])opanOBaHne npencTaBneHnﬁ 00 nacdax u MCEToaax MAaTCMATUKHW KaK YHUBCPCAJIBHOI'O SA3bIKa
HAayKH U TCXHUKU, CPECACTBA MOJACIUPOBAHUA SIBIICHUI U IMpoLeCCOB;

J BOCIIMTAHWE KYJIbTYpbl JIMYHOCTH, OTHOLIEHHS K MaTeMaTHKE KaK K 4YacTH OOLIeyesoBeYecKOil
KYJIBTYpPBI, HTPAIOLIei 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

Pabouass mporpamma 1o anreOpe paspaboraHa ¢ yd€ToM TpeOOBAHHMA, NPEIBABIAEMBIX K
pe3yibpTaTaM OOy4eHHs Ha JaHHOUM CTyNeHU OOy4eHHs B 00pa3oBaTEIbHOM MpOrpaMMe OCHOBHOT'O OOIIETro
obpazoBanust MbOY COI Nel2.

OOpasoBarenbHasi IporpaMMa OCHOBHOrO obmiero o6paszoBanus (manee OII O00) MBOY
«COIINe12» pa3paboTana ¢ yuéTom 0COOCHHOCTEH U TPAIUIIUN YUPEKICHUS, MPEJOCTABISIONINX OObIINE
BO3MOXXHOCTH OOYYarOUIMMCSl B PACKPBITHH MHTEUICKTYAJIbHBIX U TBOPYECKUX BO3MOKHOCTEH JHUYHOCTH
Pa3IMYHOMN HANPABICHHOCTH.

[Iporpamma omnmpaercs Ha WHHOBAIIMOHHBIA OIBIT IMKOJBI, SBISIOMICUCS IIKOJIOW C YriyOJIEHHBIM
M3y4eHUEM aHTJMUCKOro s3bika. CoBpeMEHHas MHUCCHUS IIKOJBI, OINPEJCICHHAs Ie1arorunuyecKum
KOJUICKTUBOM YUYAIIUMUCS U POJAUTEIISIMH, COCTOUT B:

- CO3JIlaHUU JIOCTATOYHBIX W HEOOXOIUMBIX O0O0pa30BaTENIbHBIX YCIOBUW [UIsl COLIMAIbHOU
YCTIEUTHOCTH yYaIIUXCs U BBIMTYCKHUKOB LIIKOJIBI.

- CO3JIaHWU YCIIOBUS JUIsI cCaMOpealli3alliy yJalluxcsi B 00pa30BaTeIbHOM IMPOIIECCe U PA3BUTUU HX
KJIFOUEBBIX KOMIIETEHIIMM.

Ju1s peanu3anuu NporpaMMbl HCNOJIB3YHOTCS CJIeAyoNue MPUHIUIbI:

e [IpuHuun pa3BuBamIIero 00y4eHus, 00ECIEUNBAIOIINN NESTEILHOCTHBIN XapakTep 00pa3oBaHus,
MIPEIONIaraloIuii 0TKa3 OT MEXaHWYECKOTO0 YCBOEHHUS y4eOHOro marepuana, OT TPaTUuIMOHHOTO
MH(OPMAIIMOHHO-00BACHUTENHFHOTO MOAX0/1a, OPUEHTUPOBAHHOTO Ha TIEpeauy TOTOBBIX 3HAHMIA:

- Jluunocmno opuenmuposannvlie npunyunsi (MPUHIUI aTaNTHBHOCTH, MPUHIMAI PAa3BUTHSA,
MIPUHITUTT TICUXOJIOTUYECKOU KOM(POPTHOCTH);

- Kynemypno opuenmuposannvie TpUHIUIIBI (IPUHIUIT o0pa3a MUpa, MPUHIIMI [ETOCTHOCTH
coJiepKaHusl 00pa30BaHus, MPUHIIMIT CUCTEMATUIHOCTH, TIPUHIIUIT CMBICIIOBOT'O OTHOIIEHUSI K MUPY,
MIPUHIIUIT OPUEHTUPOBOYHON (PYHKIIMH 3HAHUN, IPUHIIMIT OBJIAJICHUS KyIbTYpOil);

- lesmenvrocmuo opuenmuposantvie npuHyunst (MPUHIKAT OOYUYEHUS IESITEIbHOCTH, MPHHIIHIT
YIPaBISIEMOTO TEPEeXo/ia OT JEATEIHHOCTH B y4EOHON CHUTyallud K JEATEIHHOCTH B KHU3HEHHOU
CUTyalluu, TMPUHIUN YIOPaBIIEeMOro TepexoJa OT COBMECTHOW  yueOHO-IO3HaBaTeIbHON
NESATETLHOCTH K CAMOCTOSITETFHOM JCSITEIPHOCTA YUYCHHKA, TPUHITUAIT OMOPHI Ha MPEAIISCTBYIOIICE
(crioHTaHHOE) pa3BUTHE, KPEATUBHBIA MPUHIIUII).

e Ilpunuun pauddepeHUMaUM W HHAUBUAYAJM3ANUM, KOTOpPbIE HAIIEJIEHbl Ha CO3/IaHHE
BO3MOXXHOCTEH Ui pealu3allid HWHIWBUIYyaldbHBIX 00pa3oBaTeNbHBIX TPACKTOPUH, IS
YAOBJIIETBOPEHUS ~ WHTEPECOB, CKJIOHHOCTEH H  CIIOCOOHOCTEH  y4amuxcs, ¢  y4eToM
MCUX0(U3HOTOTUYECKUX OCOOEHHOCTEH, 3/J0POBbSI, BO3PACTHBIX 3TANOB UX PAa3BUTHUS.
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e [IpuHUOMI BAPUHATHUBHOCTH O0pPa30BaHMUs, KOTOPBIA peaNM3yeTcsi 4epe3 Mmepexo OT MOHOMOIbHOM
MpOrpaMMbl ¥ yu4eOHMKa — K BapUAaTUBHOMY MX Ha0Opy, K BBEJCHUIO MHTEIPUPOBAHHBIX YYEOHBIX
KYPCOB Y MPOTPaMM; K BBEJCHUIO PAa3IMYHBIX BapuaHTOB qudpepeHnmnanuu oOy4eHus, K YCUICHUIO
MHTETPUPOBAHHOCTH y4e€OHOTO Ipoliecca Ha MPOSKTHOM OCHOBE.

o [IpuHUIMI HEMPEPBLIBHOCTH - 00ECIICUNBACT IPEEMCTBEHHOCTh PA3JIMYHBIX CTyIEHEH 00pa3oBaHMsI.
BrimenepeuncienHble TPUHIIUIIBL, JISKAIIUe B OCHOBE MTOCTPOSHUS ITPOTPAMMBI,

COPHUEHTHPOBAHbI HA MAKCUMAJIbHBIN yUeT WHIUBUTYAIbHO-TUIIOJIOTHIECKUX OCOOEHHOCTEH

YYaIUXCsl, TBOPUYECKOTO CAaMOPA3BUTHS YUAIIUXCS, CO3J[aHUE HA YPOKAX YCIOBUHU ISl pa3BUTHUS UX

BHYTPEHHETO JyXOBHOTO MHpa U (POPMHUPOBAHUE 1IETIOCTHONW KApTUHBI MUPA.

B ocHOBe peanm3anuyi OCHOBHOW 00pa3oBaTeNbHON MPOrpPaMMBI MIKOJBI JIGKUT CHCTEMHO-
AeTeJbHOCTHBIN MOAX0/, KOTOPBINA MPEOJIaraeT:

— BOCIIMUTAHUE W PA3BUTHE KAYECTB JIMYHOCTH, OTBEUAIONINX TPeOOBaHUSAM HH(POPMAITHOHHOTO
o0miecTBa, MHHOBAIIMOHHOW YKOHOMHUKH, 337a4aM MOCTPOCHHUS POCCHICKOTO TpayKIAHCKOTO OOIIecTBa Ha
OCHOBE TMPHUHIIUIIOB TOJEPAHTHOCTH, JHAjora KyJIbTyp W YBKEHUS €ro MHOTOHAIMOHAIBHOTO,
MOJIMKYJIBTYPHOTO | TMOJMKOH()ECCHOHATBLHOTO COCTABA,;

— (opmupoBaHUE COOTBETCTBYIOIICH LieisiM 00ImIero oOpa3oBaHUs COIUAIBHON Cpeibl pa3BUTHS
oOyyaroluxcsi B CHCTeME O0pa30BaHUs, IEPeXOJ K CTPATerHd COLMAIBHOTO MPOCKTHUPOBAHUS U
KOHCTPYHPOBAHUS HAa OCHOBE pa3pabOTKU COAEPIKAHUS U TEXHOJIOTHI 00pa30BaHusl, ONPEACTSIONINX MyTH U
CHOCOOBI IOCTHIKEHUS KEJIAeMOT0 YPOBHS TMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS 00YJaIOIINXCS;

— OPHUCHTAIMIO HA IOCTH)KEHHUE TISJIM U OCHOBHOTO pe3yJbTaTa 00pa30BaHMs; — Pa3BUTHE HA OCHOBE
OCBOCHUSI YHUBEPCAIBHBIX YYCOHBIX JCHCTBUM, MO3HAHUS U OCBOCHUS MHUpPA JIMYHOCTH OOYYAOIIErocs, ero
aAKTUBHOHM Yy4eOHO-IT03HABATEIHHOU ICSITEILHOCTH, (DOPMUPOBAHHE €r0 TOTOBHOCTH K CaMOPAa3BHUTHIO U
HEMpPEepPHIBHOMY 00pa30BaHUIO;

— IpU3HAHUE PEIIAOIICH PO coepkaHus 0Opa30BaHMs, CIIOCOOOB OpraHU3aIy 00pa3oBaTeIbHON
JESITeIbHOCTH U Y4eOHOTO COTPYAHMYECTBA B JOCTHXKEHUU IIeJiel JTUYHOCTHOTO U COLIMAJILHOTO Pa3BUTHUSA
oOyuaromuxcs;

— y4€T WHIMBHIYATHHBIX BO3PACTHBIX, IICHXOJOTUYCCKHMX M (PH3UOJOTHIECKHX OCOOCHHOCTEH
oOyJaromuxcsi, pPOJIM, 3HAYCHUS BHUJIOB JIEATEIBHOCTH W (QopM OOMmEHUS TpH MOCTPOCHUU
00pa30BaTeNLHOTO TIPOIleCca M OMNPEACICHUH O00pPa30BaTeIbHO-BOCIUTATELHBIX IIeJeH W TyTed uX
IIOCTVKEHUSL.

Ilenarormyeckue TEXHOJOTMH, HCIIOJNb3yeMbIE TMPU pealu3aldyd 00pa30oBaTeNbHON MPOTPaMMBL,
HaIpaBlIeHbl HA TOCTH)KEHUE COBPEMEHHOT0 KauecTBa 00pa3oBaHus, TOCTHKUMOTO B YCIOBHSIX pealld3aiiu
HOBBIX PI'OC.

Breibop TexHonoruii ompezensercs ocoOeHHOCTSIMH 0Opa3oBaHHs, HANMpPaBIEHHOTO HAa pa3BUTHE
JTUYHOCTH yYalllerocs, pealn3aluu IesTeTbHOCTHOTO MOAX0Aa B 00yUeHUH, U3MEHEHHUIO Pe3ylIbTaTUBHOCTH
00pa3oBaTenbHOrO MpoIiecca.

[legarornueckue TEXHOIOTHH:

— y4eOHO-HCCIIeI0BATENILCKOM e TEIbHOCTH;

— TIPOEKTHOM JEATEIBLHOCTH;

— KOJUJIEKTUBHBIN cI0CO0 00yueHHUs;

— npobaeMHOe 00y4eHHE;

— TIPOOJIEMHO-THAJIOTTYECKast TEXHOJIOTHS;

— TEXHOJIOTHSI TIPOLyKTUBHOTO YTCHHUSI,

— WUTPOBBIC TEXHOJIOTHH;

— TEXHOJIOTHSI OLICHMBAHUS 00pa30BaTEIbHBIX JOCTHKCHUI,
— KeMc-MeTox;

— UKT;
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— 3JI0pOBbeCOEpPErarofe TEXHOIOTHH.

Hapsiny ¢ ocHOBHOI ¢opmoii 00yueHHs! B LIKOJIC UCIOJIb3YyeTCs] MHIAMBUAYAIbHO-TPYyMIoBas Gopma
oOyuenus. MuauBunyaneHass (opMa oOydeHUs MCIOJB3YeTCs JUIsl NMPOBEACHUS 3aHATUH C ydalllUMUCH,
IPONYCTUBIIUMH YY€OHbIE 3aHATUSA 1O OO0JIE3HM, HMEIOIIMMHU IICUXOJIOTMYECKHE M JIOTONeAMYECKH e
IPOOJIEMBI M UCIIBITHIBAIOLUIMMHU TPYIHOCTH IPU U3YYEHUU OTAEIbHBIX IPEAMETOB.

CoBpeMeHHOE 00pa30BaHUE MPeyCMaTPUBACT 3HAYUTEIBHOE PACHIMPEHUE POJIU MH(POPMALIMOHHBIX
TEXHOJIOTUH KakK 3((EKTUBHOIO CPECTBA CaMOpa3BUTHS, CAMOCOBEPIICHCTBOBAHUSA U CaMOOOpa30BaHUS
o0yJaromuxcs. YMeHHe HaXOIUTh U COOMpaTh HHPOPMALIUIO, TPOBEPATH €€ TOCTOBEPHOCTh — MEPBBIH IIar
Ha MYyTH K CaMOCTOSTENbHOW paboTe ¢ HH()OPMAIMOHHBIMU HMCTOYHHKAMH, K CAaMOCTOSTEILHOMY
MPOAYLMPOBAHUIO JIMYHOCTHO 3HAYMMON wuH(popmanmu. Ecim paHblie eIWHCTBEHHBIM HCTOYHHUKOM
nHpopManuu ObLI MIKOJIbHBIN yuyeOHUK, TO ceroHs VHTepHeT npeaocTaBisieT HHPOPMALMOHHOE 10JIe JUIs
IIOMCKAa HCTOYHUKOB, KOTOpBIE HAJEKO BBIXOAAT 3a OTPAaHUYEHHBIH 00BEM HIKOJIBHOrO ydyeOHuka. Jlims
yuyamuxcs pa3paOoTaHbl 3aJaHusi, TpeOylOIIME IOMCKA, aHalW3a M IPEACTaBIECHUS JONOJHHUTEIbHOU
uHbOpMallMU [0 pPa3IMYHbIM TeMaM M3y4aeMoro Kypca B JAOKJIalax, pedeparax, HCCIEAOBATEIbCKUX
paboTax, 4To crocoOcTByeT (OPMUPOBAHUIO KOMMYHUKATUBHBIX KOMIIETECHIIUH.

Keiic-meTon — 3T0 MEeTO aHANM3a CUTYyaIui (0T aHTJI.CaSe-ciy4aid, cutyanus). [lox keiicom
MMOHUMAETCSA ACTATBHOE OMMCAHUE PEATLHOTO CITydasi, IPHYEM YI€HUKAM MPEI0CTABISIETCS BO3SMOXKHOCTD
[IPOaHATIM3UPOBATh CUTYALHIO, Pa300paThCs B IpodIeMe, IPEJIOKUTh CBOU IyTH pa3pelieHus poOieMbl U
BbIOpaTh onTuMalbHOE perienne. OCHOBHOM 3a/1aueil HCII0JIb30BaHMs TpU 00yYEHUH NTPaKTUYECKOro Keica
ABJISICTCA OJPOOHOE U AETAIBHOE OTPaKEHNE KOHKPETHOM CUTyalluu. Y4yeOHOe Ha3HAUeHUE — TPEHUHT
o0y4yaeMbIX, 3aKperyieHne 3HaHUH, yMEHHH, HaBbIKOB. OCHOBHOI 3a/1aueil 00yJaromux KeicoB sABIseTCs
OTPa)KEHHE THUIOBBIX CUTYaIlUH, C KOTOPBIMH CTAJIKWBAIOTCS CIIEHUAINCTHI B TPO(ECCHOHANTBHOM
JeSTeIbHOCTH. B OCHOBE CTOSAT y4eOHbIE M BOCIUTATENbHBIE 331a4i. OCHOBHOM CMBICI HAYYHO-
MCCIIEIOBATEIBLCKOTO Kelca B TOM, YTO OH SIBJISIETCSI MOJICNBIO JUIS TOJyYeHUsT HOBBIX 3HAHHI O Mpodiieme,
CUTYyallud M YMEHHUS pa3pemaTs 3Ty npobnemy. [lpu ucrnons3oBaHnn Kelc-MeToJa Ha yPOKax anreOpsl

1) VYBenuuuBaeTcs KOJHMYECTBO 3aaHUM;

2) TloBsiaercs TeMil paboThl 00y4arOIIErocs;

3) VYpok oboramaercsi MaTepuaiaMu, NOJTYUYCHHBIMU M3 Pa3JINYHBIX HCTOYHUKOB (B TOM YHUCIIC U3

MHTEPHETA);
4) Pabota c KeliCOM HOCUT XapaKkTep POJIEBOM UTPbI, YTO MOBBIIIAET MOTHUBAIIMIO YIEOHOM
NesTeNbHOCTH;

5) Jocrturaercs ypoBHeBas quddepeHuuanus 00yaeHus.

[TpobneMHo aranorudeckoe 00ydeHnue — THI 00ydeHHUst, 00eCTICUNBAIONNN TBOPUECKOE YCBOSCHUE
3HAaHUI yUEHUKAMH ITOCPEICTBOM CIIEIMAIBHO OPraHM30BaHHOTO yUHUTeIeM auaiora. Ha ypoke uzyueHwus
HOBOI'0 MaTepuaa J0JKHBI ObITh MPOpPa0OTaHBbI JBa 3BEHA: NOCTAHOBKA y4eOHOM MPOoOIEeMBbI M TOUCK
pewenust. [ToctaHoBka yueOHOM MpoOIeMbl — 3TO 3Tan GOPMYJIMPOBAHUS TEMbI YPOKa WIIM BOTIpOCca s
uccnenoBanus. [Touck pemenns — 31o stan GopMyIHpOBaHUs HOBOTO 3HaHUs. [locTaHOBKY yueOHOI
poOJIEMBI M ITOUCK €€ PEeIIeHUs OCYIIECTBIISIOT YUEHUKHU B X0JI€ CIIEUATIbHO OPraHU30BaHHOTO YUUTENIEM
JMasora.

VY ydanmmxcst CpeTHAX KJIACCOB HAOIFOIAETCS POCT MHTEIUICKTYAIBHBIX CHJI, CTPEMIICHUE
MPOHUKHYTH B CYITHOCTh U3y4aeMbIX SIBJICHUH, TOTPEOHOCTh B YCTAHOBJICHUH MIPUYNHHO-CIICICTBEHHBIX
CBsI3€H, BKJIIOUCHHE B TBOPUECKUE BUJIBI ACATEIBHOCTH U CaMOOOpa30BaHUsA. DTOMY BO3pACTy MPUCYIIE
B3aMMOJICHCTBHE U B3aUMONIOHUMaHKe. IMEHHO Ha 3TOT BO3PACT yallle BCEro MPUXOIUTCS CTAHOBJIECHUE
MPEIMETHBIX HHTEPECOB U CKIIOHHOCTEH.

OcHOBHBIE YCIIOBUS, TPH KOTOPBIX (HOPMUPYETCs TBOPUECKAsk MaTeMaTHUYeCKasl IeITeIbHOCTh
YUAIIUXCS: OpTraHU3anus 00y4eHHs, TIPY KOTOPOH YISCHHK BOBJIEKAETCS B IIPOIIECC CAMOCTOSITEIIHHOTO
MOMCKA U «OTKPBITUS» HOBBIX 3HAHUH, penIaeT 3aauy MpoOIEMHOTO XapaKTepa, MOHUMAeT HYXHOCTb,
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BaYKHOCTb, 11€JIECO00PAa3HOCTh U3Y4aeMOT0 MaTepuala B 11eJIOM U OTAENbHBIX €ro pa3ieoB. Y 4eOHbI Tpy
JOJDKEH OBITh pa3HOOOpa3eH, 00yueHHe JODKHO OBITh TPYJAHBIM, HO TOCHIBHBIM. [Ipu cocTaBnennu 3a1a4q
IUISL CAMOCTOSITENIBHOM pabOThl, KOHTPOJBHBIX padOT M TECTOB BKIIIOYAIOTCS 3aJjaHusl, TpeOyIoue oOT
YUaIIUXCsl HECTaHJAPTHBIX MOAX0A0B. Takue 3aanus Kak MpaBUiIO OL[CHUBAIOTCS OTAEIBHON OTMETKOM.
UYeM yariie mpoBepseTCs U OLIEHUBAETCA padoTa MIKOIbHUKA (B TOM YHCIIE UM CAMUM), TEM UHTEPECHEE eMy
paboTarsb.

OCHOBHBIMU IIETISIMH UCIIOJIB30BAHUS TPYIIIOBBIX (HOPM pabOTHI ABIAIOTCS CIEAYIOIIHE:

1) akTuBM3aIMs TO3HABATEIHHON JESTEIbHOCTH YUaIUXCS;

2) pa3BUTHE yJaUIUXCs (MX JOTHYECKOTO U TBOPUYECKOT'O MBIIIICHHSI, TOUCKOBOW HAIPaBIEHHOCTH yMa,
CaMOCTOSITENIbHOCTH, MHUIIMATUBHOCTH) C YIETOM UX WHIMBHIyaTbHBIX BO3MOXXHOCTEHH;

3) BOCIIUTaHKE YyBCTBA KOJJICKTHBH3MAa, KOMMYHHKA0EIbHOCTH, KOJUIEKTUBHOM OTBETCTBEHHOCTH 32
MOPYUYEHHOE JIEJI0, B3aUMOBBIPYUKH;

4) noctuxeHre 6a30BOr0 YpOBHS 3HAHUI BCEMHU KaTErOPHsAMH YYCHUKOB, B TOM YHCJIE U «CIA0BIX»;

5) popmupoBaHue OOIIEHHTEICKTYaIbHBIX YMEHUH U HAaBBIKOB (paboTa ¢ yueOHOM IuTepaTypoil; yMeHue
HaiTH ¥ chopMyTupOBaTH MPOOIIEMY, COCTABUTH IUIAH €€ PEUICHNUs, OLEHUTh NOJYyYEHHBIC PE3YIIbTAThI;
pa3BUTHE ACSITENLHOCTA HAOIIOCHUS U IPYTHE);

6) pa3BUTHE «IIEIATOTUYECKUX U METOJUYECKIX)» KAUeCTB: YMEHHSI BHUMATEIHHO BBICITYIIMBATD
co0eceIHUKa, MTPOSBIIATH TEPIIEHUE U CIIOKONCTBUE MPU OOBSICHEHUH HEMOHATHOTO IPYTOMY Y€JIOBEKY
BOIPOCa, T00POKETATEITHHOCTD.

3nopoBbecOeperaromme HakTopsl B IPOIECCe OpraHU3aluy JOMAITHEH CaMOCTOSITEIIBHON pabOThI
peann3yroTcs 10 ABYM HAIIPaBIICHHSIM:

1) HopmupoBaHue BpeMeHH (B TOM YKCJIE U 33 CUET 00yUYCHHUS MpHeMaM YMCTBCHHOU JEATEIbHOCTH )
y4aluxcs 4epe3 BHIIOJHEHUE TUIAKTHYECKUX TPEOOBAHHUM YUUTEISIMU U YYAITUMUCS K BBIIOJTHEHUIO
JOMaITHUX 3aJlaHuH, a TAaK)Ke Yepe3 UCIOIb30BaHUE TeTpaiel Ha MeUaTHOW OCHOBE, IPeTHA3HAYCHHBIX
CTIEMAIBHO TSI BBITIOJIHEHHS TOMAITHUAX 3a/IaHHH.

2) Ycunenne yueOHONH MOTHBALIMK B TIPOIIECCE TOMAITHEH CaMOCTOSTEILHON paOOThI 3a CUET BHEAPEHUS
IIbTEPHATUBHBIX U JOTIOJHUTEIBHBIX TOMAIIHUX 33/IaHU IKCIIEPUMEHTAIbHO-UCCIIEIOBATEIBCKOTO,
TBOPYECKOI'0 M 3aHUMATENbHOI0 XapaKTepa.

JlaHHas cucTemMa pyKOBOJICTBA CAaMOCTOSITEIIbHON pabOTOMN yJaluxcs aJleKBaTHa UIesIM
JMYHOCTHO-OPUEHTUPOBAHHOM MEJJArOTHKH, T/I€ «YIIOp JeNIaeTcs He Ha Pa3BUTHE TOJIBKO MaMATH YICHUKA, a
Ha CaMOCTOSTEIBHOCTD €r0 MBIIIJICHUS U CaMOOBITHOCTD BBIBOJIOB <...>. KpoMe HayuHBIX 3HAHUHU B
cojJiep;kaHue oopa3oBanus BiIrodaroTes U MetazHanus» (U.C. SIkumanckas).

ABTOpCKasi paboyvas mporpaMMa, HCIIoNIb3yeMast Jisl pa3paboTKH JTaHHOH pabodeil MporpaMMBl,
COOTBETCTBYET (pe/iepaIbHOMY KOMIIOHEHTY rOCyIapCTBEHHOI0 CTaHapTa oouero oopasosanus 2010 rona.
Hacrosimas paboyas nporpamma pa3padboTaHa IpUMEHHUTEIbHO K yueOHol nporpamme A. I
MopakoBuya «Anredpa» i 7-9 KJ1acCOB M OpUEHTHPOBAHA HAa UCIOIb30BaHUE YUEOHO -

METOAMYECKOTO KOMILJIEKTa:
e  Mopoxosuu, A. I'. Anre6pa. 8 kiacc: B2 4. Y. 1: ydeOHUK A5 ydamxcsi o01eoopazoBaTeabHbIX
yupexaenuit ®I'OC/ A. I'. Mopakosuu. - M.: Maemo3una, 2014.
o Mopoxosuu, A. I'. Anrebpa. 8 ximacc: B 2 4. Y. 2: 3amaqHuK U1 ydamuxcs o0meoopa3zoBaTebHbBIX
yupexaenuit ®I'OC/A. I'. Mopakosuu [u ap.]; mox pea. A. I'. Mopakosuya. -M.: MHeMo31Ha,

2014.

e  Mopokosuy, A. I'. Anrebpa. 8 kimacc: MeTo1, mocodue s yuutens / A. I'. Mopakosud. - M. :
MmuemosnHa, 2010.

e  Anexcanoposa, JI. A. Anrebpa. 8 kitacc: camocrosiTenbHbie padoTel / JI. A. AnekcaHIpoBa; Mo
pen. A. I'. Mopakosuya. - M.: Muemo3uHa, 2011.

e  Anexcamoposa, JI. A. Anrebpa. 8 kinacc: KOHTpoJbHBIE paboTsl / JI. A. Anekcannposa; moj
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pen. A. I'. MopakoBuya. - M.: Muemo3uHa, 2011.
e  Mopokosuu, A. I'. Anrebpa. 7-9 . Tectsl / A. I'. Mopakosuy, E. E. Tynbuunckas. - M. :
MmuemosuHa, 2011.

e Pabouas teTpaap mo anreope. 8 kimacc. Yacte 1. Yacts 2. K yuebnuky A.I'. Mopakouva "Anrebpa.
8 kimacc". ®I'OC, 2015 r. Kimrounukosa E.M., Komuccaposa 1.B. U3natensctBo «MHEMO3UHAY.

e IIporpammsl. Anredpa. 7—9 kiaccol / aBT.-cocT., A. I'. MopakoBwuy;

o FE. E Tymuunckas. Anredpa. 8 xnacc. boumomnpoc;

e B.B. lllenomogckuti. DNEKTPOHHOE COMIPOBOXKICHUE Kypca «Anredbpa—~8» / Ilox pen. A. T'.
MopakoBuya.

CrpykTypa yueOHHMKA [103BOJISET MAKCUMAIBHO OOJIETYUTh YYUTEIIO MOATOTOBKY K YPOKY.
Ynpaxkuenust iudepeHupoBanbl 0 TPYIHOCTH B YETHIPEX YPOBHSX; B KOHIIE Ka)KA0ro naparpada
c(OpMyIHPOBaHbl KOHTPOJIbHBIE 33/1aHUS, TO3BOJISIONINE YIUTEIIO COPUEHTHPOBATHCS B TOM, UTO JTOJIKHBI
3HATh U YMETh yUalluecs JUIsl JOCTHIKEHUS HMH YPOBHS CTaHIapTa MaTeMaTHIeCKOro 00pa3oBaHus; B
KOHIIe yueOHHKa umeeTcs paszen "JlomamHue KOHTPOJIbHBIE padOThI", KOTOPBI TOMOXKET COPUEHTUPOBATH
ydamumxcsi Ha 6a30BbIi yPOBEHBb TPYJHOCTH. TeopeTHdeckuii MaTepuall mojaeTcs Tak, 4To0bl TOMOYb
MIPEIoIaBaTelo B 00eCIIeYeHnH MPOOIEMHOT0 MOIX0Aa B 00yYSHNH, B OPTaHU3aIUN TTOMCKOBO-
3BPUCTUYECKON U KOMMYHUKATUBHOM 1€ATEIbHOCTH y4alIUXCsl.

Cucrema ynpaxHeHui, npeanaraemas B Paboumnx TteTpaasix, Ho3BOJISIET B UHTEPECHOM, UTPOBOM
¢dbopMe opranuzoBath paboTy 1o GOpMUPOBAHUIO HABBIKOB YCTHBIX BBIYHCICHUHN C IPUMEHEHHEM
Pa3IMYHBIX TPUEMOB YCTHOI pabOThI HAa ypOKax, a TaKKe 00JErYUTh OPraHU3alluIO U BHITIOJTHEHHE
JIOMAIIIHUX 33JJaHUH, TaK KaK B K&XKIOM maparpade HeoOX0IMMO BHIIIOJIHUTD 3a/IaHHE Ha TIOBTOPEHUE
TEOPETUYECKOr0 MaTepuasa, B KakJIoM HOMEpPE €CTh OAPOOHBIN 00pasel] I1sl BHIIOJIHEHUS JAHHOTO
3a/1aHUs.

B cootBercTBum ¢ TpedoBanusMu GI'OC yueOHO-MeTOAMYeCKUI KOMILIEKT 10NMO0JIHEH
MYJIbTHMeIUHBIM NPUJIOKEHHEM — TUCKOM JJIsl yUUTeNs (715 UCTIOIb30BaHUsI IPH paboTe B Kiacce).
JIMCK comepKUT TeOPEeTUUECKUI MaTepual, o0pasisl rpadukoB GyHKIHI, 00pa3ibl 0OPMICHUS PEeIICHUS
3a/1ad4.

B ocHoBe peanuzaiiy 0CHOBHOM 00pa30BaTeIbHOM MPOTrPAMMBI JICKHUT CUCTEMHO-IESITEIbHOCTHBIN
MOJIXO/], B COOTBETCTBUHU C YeM, OAHUM U3 BakHeumux TpedoBanuii ®I'OC siBnsieTcst opranu3anus
MT03HABATEJILHOM JEATENIbHOCTH YUalllUXCs Yepe3 MOUCKOBYIO, HCCIIEI0BATEIbCKYI0, IPOEKTHYIO
nesTenbHOCTh. C 1eNbI0 pealn3aluy 3TOro TpeOoBaHNs B Y4eOHUKHU BKJIIOYeHbI Yu4eOHO-
Nno3HaBaTeJibHbIE 3aJaHus (3a71a4n). DTU 3a/1aHKsI OTMEUYEHBI CIICIIUATIbHBIM 3HAYKOM.

Taxum 00pa3oM, MOKHO OTMETHUTH CIAEAYIOIINE OTIUYUTEIbHbIEe 0CO0EHHOCTH Y4eOHUKOB.
Bo-nepevix, 310 peanuzarysi MpPOOJEMHOTO MMOAXO0Aa B OO0ydeHMH. YUeOHBIH MaTepuan yCBaWBaeTCs
YUYallUMUCST TYTEM BBINOJHEHUS CHUCTEMBbl YIPaXHEHUHM, IeJlb KOTOPbIX — TMOJIBECTH YYE€HHKA K
CaMOCTOATEIIbHOMY BBIBOJ1Y HOBOT'O MPABWIIA, aJITOPUTMA. ITO IOMOTAET YUYUTEIIO OPraHu30BaTh MOUCKOBO-
ABPUCTUYECKYIO U KOMMYHUKATUBHYIO JESATEIbHOCTh IIKOJIBHUKOB.

Bo-emopbix, TManeKTHYeCKUil MOAX0/] K BBEICHUIO MAaTEMATHYECKUX MOHATUHI. JIub npocTenime noHsATUs
JAIOTCS Cpa3y B TOTOBOM BHJIE, OCTAIBHBIC K€ BBOJATCS TIOCTETICHHO, C YTOUHEHUSIMH U KOPPEKTHPOBKOM, a
HEKOTOPBIE BOOOIIE OCTAIOTCS HAa WHTYUTUBHOM YPOBHE BOCHPHUATHUS JO TEX IOp, MOKa HE HACTYMHUT
OJIarOMPUSITHBIA MOMEHT JIJII TOYHOTO ompejaesieHus. K 9uciy TakuxX MOHATHA OTHOCHUTCS, HampuMmep,
nousaTre GyHKIMH. Bo BCIkOM ciydae, B 3TOM y4eOHUKE, KaKk M B yY4eOHUKe JJisi 7-TO Kjacca, CTPOroro
omnpeaeneHus: GyHKIMHU HET, OHO Oy/IeT BBEEHO JUIIIb B Kypce anredpsl 9-ro kiacca.

B-mpemuvux, pazsuBatoniee odydenue. [IpruopuTeTHBIM sBisseTCss HE WH(POPMAIIMOHHOE, a Pa3BUBAIOIIEE
moie Kypca. B ydeOHuKe peann3oBaHbl MPAKTUYECKH BCE AMNAKTHUYECKHWE MPUHIHUIBI Pa3BUBAIOIIETO
oOyuenus, chopmynupoBanubsie JI.B. 3aHkoBbIM: 00yueHUE Ha BHICOKOM YPOBHE TPYAHOCTH; IPOXOKICHHUE
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TEM MpPOrpaMMbl JOCTATOYHO OBICTPHIM TEMIIOM; BEAyIlash pOJb TEOPETHYECKUX 3HAHWUN; OCO3HAHHE
COOCTBEHHOTO pa3BUTHUs (YHalUICS NOJKEH BUAETh, KaK OH YMHEET B IpOLiecce M3YyYEHHUsS] MaTepHualia);
pa3BUTHE BCEX yHalIUXcs (€CTECTBEHHO, YUUTHIBAS, UTO Y KaXKJA0T0 yYallerocsi CBOi MOTOJOK).
B-uemegépmuix, ynpaxHenus IudQepeHIMpPOBaHbI 0 YETHIPEM YPOBHSM CIOKHOCTHU: 3aJlaHHsI Ha MPSIMOE
OpPUMEHEHHE aJIrOpuUTMa; 3aJaHusi, TPeOYIOUIMe HEKOTOPBIX MPOCTBIX  PAcCYKICHHH; 3a1aHus,
HarpaBJIeHHbIE HA (OPMHUPOBAHHME Y JETEH CIIOCOOHOCTH K YCHIYMBOCTH, PAa3BUTHE BHUMAHUS, YMEHHS
COCPeNOTOYNThCA. M HaKOHell, 3aaHusl, TPEOYIOIIME OT yJalluXCs 3HAUNTEIIbHBIX YMCTBEHHBIX YCHIIUNA —
9TO 3aJaHUsl HA CMEKAJIKY, TEKCTOBBIE 3aJJa4H U T. [I.

Copep:xanue yueOHUKOB COOTBETCTBYET (peiepaibHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO

00pa30BaTeNpHOr0 CTaHaapTa 0011ero oopa3oBaHusl.

Wudopmarivis 0 BHECEHHBIX U3MEHEHUSX B IPUMEPHYIO IPOrpaMMy':

KomnunuectBo uacoB

Ne Tema ITo nmporpamme | Ilo npumepnon | Ilo
/o MopnakoBuda | mporpamme CKOPPEKTHPOBAHHOU
nporpamme
1 | [loBTOpeHue Kypca 7 Kjaacca 5 5 3
2 | ArreOpanveckue apoou 20 20 22
2.1 | OcHOBHBIE IOHATHS U aNreOpanvecKre 6 6 6
JIEMCTBUS C aNredpandecKuMu IpoosiMu
2.2 | AnreOpandeckue AeUCTBUS C 8 8 10
anreOpanvdecKuMHu JIpoOsSIMHU
2.3 | IlepBbIe peACTaBICHUS O palliOHATBHBIX 6 6 6
ypaBHEHUSX
3 | Kpaaparuunas pynkuus. @yHkuus 14 14 14
y=k/x
3.1 | dynxmus y=kx* y=K/x, ux cBoiicTpa n 8 8 8
rpa¢uku. [IpeobpazoBanue rpapukos
3.2 | dyuknus y=ax?+ex-+c, €8 cBOHCTBA U 6 6 6
rpaduk
4 | dyukuus y=vx. CBoiicTBa KBaIPaTHOI0 11 11 12
KOpPHS
4.1 | CpoiicTBa KBaJpaTHBIX KOpHEH 4 4 4
4.2 | IIpeoOpa3oBaHue BbIpaXEHUH, COACPIKAIINX 7 7 8
OTIEpALIMIO U3BJICUEHHSI KBaIPaTHOTO KOPHS
5 | KBagpaTrHble ypaBHeHUsA 19 19 21
5.1 | ®opmyIibl KOpHEHN KBaPAaTHOTO YypaBHEHUS ) 5 3)
5.2 | PanmoHabHbIC ypaBHEHUS 7 7
5.3 | UppaunoHanbHble YpaBHEHUS 7 7
6 | HdeiicTBUTE/IbHbIE YHCJIA 13 13 13
6.1 | MHOX€eCTBO NENCTBUTEIBHBIX YHCET 6 6 5
6.2 | CTeneHb ¢ OTpUIIATETIHHBIM ITOKa3aTeIeM 7 7 8
7 | HepaBencTBa 12 12 9
7.1 | Pemenuie TMHENHHBIX HEPABEHCTB 2
7.2 | PemieHue KBaJpaTHBIX HEPABEHCTB 7 7 5




7.3

UccnenoBanue GyHKIIMM HA MOHOTOHHOCTD 5 5 2

O6o0maIee NOBTOPEHHE Kypca 8 8 8
ajare0pslI 3a 8 ki1ace

Hmozo 102 102 102

CpaBHUTENBHBIN aHANTU3 COJIEPKaHUsl TPUMEPHOM U aBTOPCKOM MPOTPaMMBbI:

KonngecTBo yacoB B aBTOPCKO# MporpaMMme yBEJIMYCHO HA TEMY «AJredpanyeckue Apoodm» Ha 2
Jaca, IpH 3TOM KoJm4ecTBO yacoB Ha «[loBTOpeHne Kypca 7 Kiaacca» COKpalieHo Ha 2 yaca.
CrnoxeHue 1 BbIYNTaHUE aJIreOpandeckux ApoOei ¢ pa3HbIMU 3HAMEHATENSAMU AJIS YYalIUXCsl
TpeOyeT NPUMEHEHUS 3HAaHUH U HaBBIKOB I10 MHOTUM T€MaM MaTE€MaTHUKH U BCET/a SBISETCA
TpyAHOH U1 yuamuxcs. Ha ypokax opranusyercs HOBTOpeHHE HE00X0AMMOro MaTepHaa, 4To
KOMIIEHCUPYET KOJIMYECTBO YacoB, 0TBeIEHHBIX Ha «IloBTOpeHme kypca 7 kiacca». [Ipu sTom
MOSIBIISICTCSI BO3MOYKHOCTD 100aBUTh MPAKTHUECKUE 3aHATHUS JJIS1 OTPAOOTKU YCTOMYMBBIX HABBIKOB
npu pabore ¢ anredpanyecKuMu JpoOsMu, a TaK)Ke HECTAaHAAPTHBIX 3aJJaHUi JJIs1 pa3BUTHS HABBIKOB
MCCIIEI0OBATENBCKONW PA0OTHI M TBOPUECKOTO MBIIUICHHUS YUAIIUXCS.

Ha tembl «@yHkuus y=\/ x. CBoiicTBa kBajapaTHOro KopHs» (IIpeoOpazoBanne BrIpaKeHUH,
COJIEpKALIMX OIEPALMIO U3BJICUCHUS KBaIpaTHOTO KOpHs); «KBagpaTHble ypaBHeHHD)
(PaunonanbHble ypaBHEHHs) B aBTOPCKOM IporpaMMe 100aBiaeHo 14 u 24 cOOTBETCTBEHHO, IPU
3TOM KOJIMYECTBO 4YacoB Ha TeMy «HepaBeHcTBa» ymeHbleHo Ha 3 yaca. Tema «HepaBeHcTBa)
n3ydaercs o nmporpamme B 9 kiacce 6oee yriryoiaeHHo. MHOTOJIETHSIS IPAaKTHKA TI0Ka3aja, 9To
OCHOBHAs Macca pedsT He yCBauBarOT 3Ty TeMY B 8 Kj1acce U B 9 Kilacce NpUXOIUTCs U3ydyaTh €€
MPAKTUYECKH 3aHOBO. DTO CBS3aHO C OOJBIIMM KOJMYECTBOM MaTepHaja u3y4aeMoro B 8 Kiacce.
W3-3a meperpy3ku TEOPEeTUYECKIM MaTepHAIOM KaK MPABHJIO «CTPagaeTy MpakTHUecKas yactb. Ha
Temy «PanmoHanbHbIe ypaBHEHMs» 100aBICHO 2 yaca Ha PelIeHUe 33/1a4 ¢ IOMOILBIO
palnMoHaNbHBIX ypaBHEeHUN. Bkitouenue 3a1a4 3 OTKpbITOro 0aHKa 3aaHui 10 MaTeMaTHKe
CYIIECTBEHHO IIOMOraeT pe0sTaM B ITOJrOTOBKE K 3K3aMEHaM B 9 Kilacce MpH OpraHu3aluu
CaMOCTOSITENIbHON pabOThl IPY OBTOPEHUH MaTepHaa 1o JaHHBIM TeMaM.

Ha n3y4enune TeMbl « MHOXKECTBO ACHCTBUTEIHHBIX YHCE» OTBOANUTCS HA | 4yac MEHbIIE, IPH STOM
nob6asineH 1 yac Ha n3yueHue TemMbl «CTENeHb ¢ OTPHUIIATENIbHBIM TIOKa3aTeraeM». OCHOBHBIC TIOHSATHS
TeMbl «MHOXECTBO IEHCTBUTEIBHBIX YHCEI» BCTPEUAIOTCS HA POTSHKEHUH N3YUEHUS Kypca
MaTeMaTHKH 1 alnreOpsl. B Mianmmx xiaccax BBOAWTCS MOHITHE HATYPAIILHOTO YHCIIA, 3aTEM
IpOOHBIX YUCEN, pallMOHATBHBIX U T.1. [loaToMy K 8 Kiaccy ydammecs y)Ke XOpOIIO BIAACIOT STHMHU
MOHATHUSMHU, O0OABIIAIOTCS TOJIBKO HppaLlMOHANbHbIE Yucaa. A BOT TeMa «CTeneHsb ¢
OTpHLIATENILHBIM TIOKa3aTeleM» [l yJalluxcst HoBast U TpeOyeT 6osee TIATEIbHOTO YCBOCHHUS.

B aBTOpCKO# porpaMMe yBeIMUYEHO KOJIMYECTBO KOHTPOJIBHBIX paboT ¢ 9u 1o 13u. D10 CcBsi3aHO C
IIPOBEICHUEM Pa3IMYHOIO BU1a KOHTPOJIS, Kak B (hOpMe KOHTPOJIbHBIX paboT, Tak U B opme
TECTOB. Y BEJIMUEHHE OIIEHOYHBIX HTOTOBBIX PA0OT M0 U3y4aeMbIM T€MaM IMO3BOJISET YIaIIMMCS
MIPAaBUJILHO OIEHUBATH YMEHHUE MPUMEHSTH ITOTydeHHBIE HABBIKH, BOBPEMSI IPOBECTH
KOPPEKTHPOBKY CBOMX 3HAHUN M YMEHUH 10 U3y4aeMbIM TEMaM.

MBOY COIII Nel2 gBnsieTcst LIKOJIOW ¢ YriyOJIeHHBIM U3yYEeHHEM aHTJIMHCKOTO A3bIKa, IIOATOMY B

BapHaTHBHOﬁ qaCTHu y‘-IC6HOl“0 IJIaHa Ha U3YYCHUC MATCMATUKU NOIIOJHHUTCIBbHBIX 9aCOB HE

npeaycMoTpeHo. Ha n3yuenne pernoHaabpHOTO KOMIIOHEHTA B yU€OHOM TUTAHE TaK)Ke HE OTBOIUTCS

y4eOHOT0 BpEMEHH, BRIPAXKEHHOTO B Yacax. M3yueHne u 3HaKOMCTBO C PErHOHAIBHBIMUA OCOOEHHOCTSIMU

MPOUCXOAUT ITPU MOATOTOBKE ITPOCKTOB, pa60Te Haza UCCiaea10BaTCIIbCKUMU pa60TaMI/I IJId y49aCTHUAd B

Hay4yHO-TIpaKkTuieckoi koHpeperuuu «lllar B 6ymyiee.

O0mas xapakrepucTuka yueOHOro npoiecca.
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[{enbto n3yueHus Kypca anredpsl B 8 Kiacce sSBIsSETCS U3yueHUe KBaApaTHyHOW QyHKIUU U €€
CBOWCTB, MOACIHUPYIOIIEH PABHOYCKOPEHHBIE MPOLIECCHI.

3amaun Kypca anredpsl B 8 Kiacce:
BripaboTath ymMeHue BHIOTHATH TOXKAESCTBEHHBIE TPEOOPA30BaHUS PALIMOHATBHBIX BBIPAKECHUI.

Pacmmputs knace GyHKUINNA, CBOWCTBA U TPAQHUKH KOTOPBIX U3BECTHBI YHAITUMCS; IPOJOKUTH
(bopmMHUpOBaHKE MPEACTABICHUH O TAKUX (PYHAAMEHTAIBHBIX MOHATUAX MAaTEMAaTHKU, KAKUMH SIBIISFOTCS
MOHATHUS PYHKIUH, €€ 00JIaCTH OTIpeIeNIeH s, OTPAaHUYCHHOCTH. HerpepbhIBHOCTH, HANOOIBIIIETO U
HAaUMEHBIIETO 3HAYE€HUH HA 3aJaHHOM IIPOMEXKYTKE.

BripaboTath ymMeHue BHIIOTHATH HECIIOKHBIEC TIPE0OPa30BaHMs BRIPAKECHUHN, COICPIKAIINX
KBaJpaTHBI KOPEHb, U3YUYUTh HOBYIO (DYHKIIHIO.

Hagectu onpenenénuplii NOPAIOK B MPEACTABICHUAX YUALIUXCS O 1EHCTBUTENIBHBIX
(pauMoHANBHBIX U UPPALMOHAIBHBIX ) YHCIIaX

BI)Ipa6OTaTI) YMCHUCE BBITIOJIHATD HCﬁCTBHﬂ HaJg CTCIICHAMU C JIFOOBIMHU OCJIBIMHU ITOKA3aTCIIIMHU.

BeipaboTate yMeHUs peliaTh KBaipaTHbIE YpaBHEHUS U YPaBHEHUS, CBOAAIIMECS K KBaJPaTHBIM, U
IIPUMEHSATH UX IIPHU PELICHUU 3a/a4.

BBIpa6OTaTB YMCHUS pelIaTh JIMHEHUHEIC U KBaJApaTHbIC HCPABCHCTBA C OJIHOM HepeMCHHOﬁ;
MMO3HAKOMHUTHCS CO CBOMCTBAMH MOHOTOHHOCTHU (1)YHKI_II/II/I

OCOo0eHHOCTBIO Kypca SIBJISETCS TO, YTO OH SIBJIETCS IPOJIOKEHUEM Kypca anreOpbl, KOTOPBbIit
6a3upyercst Ha GYHKIHOHAIBHO- rpauyeckoM Noaxoie. ITO BBIPAKAETCS B TOM, YTO KaKOH ObI Ki1acc
(GbyHKIWH, ypaBHEHUH U BRIPOXKEHUH HE U3y4alicsl, IOCTPOSHUE MaTepralia MPaKTUIeCKU BCeraa
ocylecTBIseTCs 10 KECTKoN cxeme: DyHKIUS — ypaBHEHUS — peoOpa3oBaHUsL.

Peanuzanus 1aHHON MpOrpaMMBbl CIOCOOCTBYET UCIIOIB30BaHUIO Pa3HOOOPa3HbBIX (hOpM
OpraHu3aluy yueOHOro rnpoiecca, BHEAPEHUI0 COBPEMEHHBIX METOJ0B O0YUEHHS U NEeJarOrHuecKux
TexHosoruil. OcHOBHOU (hOpMOI OpraHu3aluy yueOHOro mpolecca siBIsieTcs KJIacCHO-ypo4Hasl cucreMa. B
Ka4yecTBe JOMOJIHUTENBHBIX ()OPM OpraHU3aluu 00pa3oBaTeabHOro npouecca B OV ucnoib3yercs cucrema
KOHCYJ'II)TaHI/IOHHOI\/JI MOAACPIKKHN, THAWUBUAYAJIbHBIX 3aHﬂTHfI, q)aKYJIBTaTI/IBHI)IG 3aHATUA, CAMOCTOATCIbHAA
paboTa yyamuxcs ¢ UCIOJIb30BaHHEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA.

Hcnonb3yloTes ClieyroIe MeTo/Ibl OpraHu3aluy y4eOHOM! AeITeIbHOCTH:

. CO3/1aHK€ IPOOJIEMHOM CUTYallMH U TIOUCKH pEIIeHUs TPOOJIeMbl HA OCHOBE y4E€OHOTO
MaTepuaa 1o TemMe ypoka (mpobieMHbIN Juaior);

. MTOMCKOBO-UCCIIEIOBATEILCKUE METOIBI;

. BBITIOJITHEHUE CAMOCTOSITEILHOM paboThI (C y4EeTOM BRIOpaHHOM 00pa3oBaTeIbHOM
TPacKTOpHUN);

. pabota B rpynmnax (mapax) MoCTOSHHOTO ¥ IEPEMEHHOT0 COCTAaBa;

. paboTa ¢ TEeKCTOM y4eOHUKA «yTyUIIH U IOBTOPUY;

. MIPOBEpPKA JOMAIIIHETO 3a/1aHUS «OTOHB IO CTOSIIHUMY;

. UTPOBBIE METOIBI;

. BBITTOJTHEHUE UTOTOBBIX KOHTPOJBHBIX PadOT B ()OPME TECTOB;
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. MOATOTOBKA JTOKJIAZ0B M pedepaToB HA OCHOBE 0TOOpa M aHAIM3a WH(OpMaIuu, ¢
WCTIOJIb30BaHUEM JIOTIOJIHUTEILHOMN JINTEPATYPHI (CIPaBOYHUKHU U SHITHKIIOTICTUH, CETEBBIE PECYPCHI,
AJICKTPOHHBIC OMOJIMOTEKH U T.11.);

. BBICTYIICHHUE C JJOKJIQI0M; OpraHU3alusl JUCKYCCUU U Y4aCTHE B IMCKYCCUH 110 UTOTaM
BBICTYILICHUS,

. BBITIOJTHEHUE TBOPUECKHUX PadOT U MX 3amuTa («3almTa «3BE3THBIX) 3a/1a49»);

. opraHu3alus KOppeKIMOHHOU paboThl (rpyrma «KoHcynbTanTy).

B xadectBe popM MPOMEKYTOUHOH aTTECTAIMH, YYAIIUXCS UCTIOIB3YIOTCS TPAJAUIIUOHHBIC
JMAarHOCTHYECKUE U KOHTPOJIbHBIE paOOThI, OJIUI-OMIPOCHI, PE3yIbTAThl IPOSKTHOW U HCCIIEI0BATEIbCKOM
JeSTEeIbHOCTH, PAa3HOYPOBHEBBIE TECTHI, B TOM YHCIIE C UCTIOIB30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHIA.

Onncanue Mecta y4eOHOI0 mpeaMeTa, Kypca B y4eOHOM IJIaHe

s obOs3aTenbHOTO HM3y4deHHs Y4eOHOro mpeamera AnreOpa Ha 3Tare OCHOBHOTO OOIIEro
oOpasoBanus ¢enepanbHblil yueOHblid 0a3ucHbI yueOHnsblid mian orBoauT 306 vacos, B ToM yncie 102 vaca
B VIII knacce, u3 pacuera 3 yaca B HEZEIIIO.

JIP['—IHOCTHLIE, METANpPEeIMETHBIC U NIPCAIMETHBIC PE3yJIbTaThI.

PazButne YV ]I B OCHOBHOM IIKOJIE IIeJIeCO00pa3HO B paMKaxX MCITOIb30BaHUS BO3MOKHOCTEH
COBpeMEeHHOM nH(OpMaLIMOHHON 00pa30BaTEeNbHOM CpeIbl KaK: cpecTBa 00yUYEHHUS, TOBBIIIAOIIETO
3¢ (HEeKTUBHOCTH ¥ KQ4E€CTBO MOJATOTOBKHU IIKOJFHUKOB, OPTaHU3YIOIIETO OMEPATUBHYIO KOHCYIbTAI[HOHHYIO
MTOMOIIIb B TEJIAX POPMHUPOBAHUS KYJIbTYpPHI YdeOHOH nesrenpHocTd B OY; MHCTpYMEHTA IMO3HAHUS 33 CUET
(hopMUPOBaHUS HABBIKOB MCCIIEAOBATEIIHCKON IS TEIIBHOCTH, OPraHU3aI[ii COBMECTHBIX YICOHBIX U
HCCIIE0OBATENIbCKUX pa0OT YUCHUKOB U YUUTEIEH, BOBMOXXHOCTEH OMEPaTUBHON U CAMOCTOSTEIIbHON
00pabOTKH Pe3yIbTaTOB YKCIIEPUMEHTATBHON JACSITEILHOCTH; CPEIICTBA TCIIEKOMMYHHKAITHH,
(hOpMHUPYIOIIEro YMEHHUS U HAaBBIKH IMOTYYCHHS] HEOOX0IMMOM HH(pOpMammu U3 pazHooOpa3HbIX
HMCTOYHUKOB; CPEJICTBA PA3BUTHS JIMYHOCTH 32 CUET (OPMUPOBAHUS HABBIKOB KYJIbTYPhI OOILIEHUS;
3¢ (HEeKTUBHOTO HHCTPYMEHTA KOHTPOJIS M KOPPEKIIMH PE3yIbTaTOB.

Pa3ButHe cucteMbl yHUBEpCAbHBIX YU€OHBIX ACHCTBHUI B COCTABE TMYHOCTHBIX, PETYIATHBHBIX,
[I0O3HABATENIbHBIX U KOMMYHUKATUBHBIX JIEHCTBUH, ONIPEAEIISIIOIINX Pa3BUTHE IICUXOJIOTHYECKUX
CIIOCOOHOCTEH JTMYHOCTH, OCYILIECTBIISICTCS ¢ YYETOM BO3PACTHBIX OCOOEHHOCTEH pa3BUTHSI TMYHOCTHOM U
M03HaBaTENbHOM cep moapocTKa.

®opmupyemsie YY1 IIpeamerHsblie nercTBus
1 JIuunocrtHbie YVY/I: camoonpeneneHue ®  y4YacTHE B ITPOEKTAaXx;
(MOTI/IB&L{I/I)I yucHus, (I)OpMI/IPOBaHI/Ie OCHOB ® TIOABEACHUEC UTOI'OB YPOKa
IrpaXTaHCKOW UICHTUYHOCTHU JTHYHOCTH); (pedrexcus);
CMBICTI0O00pa3oBaHue («KaKoe 3HaY€HUE, CMBICI ® TBOpPYECKHE 3aJaHUS;
MMEET JIJII MEHS YYEHUE», U YMETh HaAXOIUTh e  MbBICIICHHOE BOCIIPOH3BE/ICHNE
OTBET Ha HETO0); HPABCTBEHHO- 3CTETUUECKOE KapTUHBI, CUTYALH;

OIIcHUBaHME (OIICHUBAHHUE YCBANBAEMOTO e  CAMOOICHKA COGBITHS:
b

COACPpIKaHUA, UCXOOA U3 CONHUAJIBHBIX U e JIHEBHUKH ,Z[OCTI/I)KCHI/Iﬁ

JMYHOCTHBIX LIEHHOCTEH, oOecreunBaroniee
JMYHOCTHBIA MOPAJILHBIN BHIOOD)

2 | llo3naBartenbHble Y'Y /I: 00meyuebHbie ® COCTaBJICHHE CXEM-OTIOp;

(bopmynupoBaHue o3HaBaTENLHON LieNy; e paboTa ¢ pa3HOro BHa TaOIMIAMHU;
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IIOUCK U BBIJIEJICHHE HHPOPMALIUH; 3HAKOBO-
CHUMBOJIMUYECKHUE; MOJIETTUPOBAHUE); TOTMUECKHE
(aHANIM3 C LEBIO BBIACIEHUS IPU3HAKOB
(CyIIECTBEHHBIX, HECYIIIECTBEHHBIX ); CUHTE3 KaK
COCTaBJICHUE LIEJIOT0 U3 YacTel, BOCIIOIHSS
HEJIOCTAIOINE KOMIIOHEHTHI; BHIOOP OCHOBaHUN
U KPUTEPUEB JJIs1 CPaBHEHUS, KIacCUpUKaALIHA
00BEKTOB; IIOJBE/ICHUE 110]1 IOHATHE,
BBIBEJICHUE CJICJICTBUN; yCTAaHOBJICHUE
IPUYMHHO- CJIEJICTBEHHBIX CBS3€H;

COCTaBJICHHE U PACIIO3HABAHUE
JMarpamMM

MOCTPOCHHE U PacIiO3HABAaHHE
rpaduKoB PyHKIHIA

yYMEHHE TIPOBOIUTH KIIaCCU(PHUKALINH,
JIOTMYECKHE 00OCHOBAHUS,
JI0Ka3aTeIbCTBA MAaTEMAaTHYECKIX
YTBEPKJICHUH;

OBJIa/ICHUE OCHOBHBIMU CIIOCOOaMU
MPECTABICHUS U aHAIHM3a
CTaTUCTHUYECKUX JAHHBIX, HAINYHE
IPE/ICTaBICHNI O CTAaTUCTHYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U
0 Pa3IMYHBIX CIIOCO0aX MX U3Y4EHHs, O
BEPOATHOCTHBIX MOJIEIIAX;

yYMEHHE TIPUMECHSTh WHIYKTHBHBIC U
JeTyKTUBHBIE CIIOCOOBI pacCyKICHHH,
BUJICTH PAa3JIMYHBIC CTPATETHH PEIICHUS
3ajay;

PerynastuBubie YY/I:

Ilenenonazanue

IInanuposanue

Ilpocnosuposanue

Konumpons

Koppexyusa

Ouenka

Bonesasa camopezynayus

MOCTaHOBKA y4eOHOM 3a7]aui HAa OCHOBE
COOTHECEHHUSI TOr0, YTO YKE U3BECTHO U
YCBOEHO YYalllUMMCSI, U TOTO, YTO €l
HEU3BECTHO;

onpeesiCHUE MOCIe0BATEIbHOCTH
IIPOMEKYTOUHBIX LIeJIEH C y4ETOM
KOHEYHOT'0 pPe3yJIbTaTa;

COCTaBJICHME TJIaHA U
MOCJIe0BATEIbHOCTH JCHCTBUM;
MPEIBOCXUILICHUE PE3YIbTATa YPOBHS
YCBOEHMS, €0 BPEMEHHBIX
XapaKTEPUCTHK;

B popMe cirueHus crocoda AeUCTBuUs
Y €ro pe3yJibTaTa ¢ 3aJaHHbIM
ATAJIOHOM C IIeJIbI0 OOHAPYKEHUS
OTKJIOHEHHMH M OTIIMUYMHU OT DTAJIOHA;
BHECEHHE HEOOXOUMBIX JOITOJTHEHUN
U KOPPEKTUB B TUIaH U CIIOCO0
JICUCTBUS B CIIy4ae PacX0xKICHUs
3TaJIOHA, PEAIBHOTO JECUCTBUS U €T0
OpPOIAYKTa,

BBIJICJICHHE U OCO3HAHHUE YYALIUMUCS
TOI'0, YTO YK€ YCBOEHO U UTO €IIe
MOJJIEKUT YCBOCHUIO, OCO3HAHUE
Ka4yeCTBa U YPOBHSI YCBOEHUS;
CIIOCOOHOCTDH K MOOMIIM3ALIMK CUJI U
SHEPTUU; CIOCOOHOCTH K BOJIEBOMY
YCUJIUIO — K BBIOOPY B CUTYyallUH
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MOTHBAIIMOHHOTO KOH(JIUKTA U K
MPEO0JICHUIO MPENSTCTBUI

4 | KommyHukaTuBHble YY/I: e onpeneneHue uenu, GyHKIun
Y4aCTHUKOB, CIIOCOO0B
naanuposanue .
B3aMMOJICICTBHS;
HOCIMAHO6KA 60NPOCO8 ® UHUIHATUBHOE COTPYIHUYECTBO B
MOKMCKe U cOope nHpopmaIuu;
paspeutenue KOHGIuKmos e  BLIABJIEHHE, HAECHTH(DUKALKS

po0JIeMbl, MOUCK U OL[EHKa
aIbTEPHATUBHBIX CIIOCOOOB
paspenieHus KoH(INKTa, IPUHATHE
PELICHUS U €0 peann3alus;

ynpaenenue nogeoeHuem napmuepa
® KOHTPOJIb, KOPPEKIIHS, OI[CHKA

MOYHOCmMDbIO 8blpAscamb C60U MbICIIU o o
ACUCTBUU MMapTHEPA, YMEHUC C
,Z[OCTaTO‘IHOﬁ MOJHOTOH ¥ TOYHOCTBIO

BbIpaXXaTb CBOU MBICJIN

Conep:xxanue yueOHOro npeamera «AJireopa - 8»

IToBTOpenue kypca anredpsl 3a 7 kiaace (34.)
Aunredopanyeckue 1podu (22 u.)

[TonsTre anrebpanyeckoit podu. PanronansHOe BeIpakeHre. JlomycTuMble 3HAaYCHUS
npoOHOoro BelpaxeHus. OCHOBHOE CBOMCTBO anredpanyeckoit 1poou. CokpalieHue anredpandeckux
npobeii. [IpuBenenue npodbu k 3ananHOMY 3HaMeHaTen0. Crocod rpynnupOBKU U BEIHECEHHE OOIIETO
MHOKHTEJNS 32 CKOOKH MPH MPUBEICHUH IpoOeil k o0meMy 3HameHarento. CliokeHre U BEIYUTaHHe
anredbpanveckux qpodeii ¢ OUHAKOBBIMU 3HAMEHATEISIMHU. AJITOPUTM CIOKEHHS! (BBIYUTAHUS)
anredbpanveckux apodeii ¢ OMMHAKOBBIMU 3HaMeHaTes M. ClI0)KeHHEe U BEIYUTaHHE alIre0pandecKux
npo0eit ¢ pasHbpIME 3HaMeHaTesiMH. CII0KEeHNEe ¥ BRIYUTAHHE 1IeJIOTO BBIPAXKEHUS M IPOOU. Y MHOKEHHE U
nerneHne anredpanyeckux apodeit. Bo3seaeHue anredpanyueckoii 1poOu B cTerneHb. ParmonanbHoe
BBIpaXeHHe (11enoe, 1poodHoe). JlokazaTenbcTBo TOXACCTB. [Ipeobpa3zoBanne parMOHATBHBIX BBIPAKEHUN
PanmonansHoe ypaBHeHue. Pelienue panmoHanbHBIX ypaBHEHHH (1epBbie pencTaBienus ). O0macth
JOMYCTUMBIX 3HAUYE€HHE PAllMOHABHBIX YPaBHEHUI.

KBaaparuunas ¢pynkuus y = kx2. TunepGosa y = K . (14 4.)
X

dynxmus y = kx?, ee rpaduk, coiictsa. [Toctpoenue rpaduka Gpyaknun y = kx?. Oynxmms y = K , €e
X

cBoiicTBa u rpaduk. ['unepbona. Acumnrora. Penienne ypaBHeHU U CUCTEM ypaBHEHUH rpaduuecKiuM
crocobom. Crioco6  moctpoenust Tpaduka ¢yHkuuu y = f (x+]) mo usBectHomy rpaduky GyHKIUHU y
=f(x). Cmoco6 moctpoenust rTpaduka Qyakuuu y = f(x)+ m no usBectHoMy rpaduxy Gpynkuuu y = f
(X). Cnoco6 moctpoenusi rpaduka dyakuu y= f (x+1) + m, y = -f (X) o uzBectHoMy rpaduky
¢ynkuun y = f (x). KBagparusiii Tpexunen. Kagparununas gyHkuus, ee cBoiicTBa u rpaduk. Anroputm
noctpoeHus rpaduka kBagpatndHont ¢pyHkuuu. [lonstue orpannyennoit pynkuuu. [loctpoenne u urenue
rpadukoB KycouHbIX (GyHKIUH. ['paduueckoe perieHre KBapaTHbIX YpaBHEHUH.
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DOyHKUMA y=\/x. CaoiicTBa KBaJApaTHOro kopus (12 u.)

ParnmonanesHbie yncna. PanionanbHbIe yncia U X cBoMcTBa. [loHsATHE KBaipaTHOTO KOPHS U3
HeoTpurarenbHoro uyncia. [lousarue kyonueckoro kopHs. [IpaBuna Berancienus. KopeHb n-it creneHu us
HEOoTpULaTeNIbHOrO yncia. Mppanuonanbusie yncna. J{eicTBus ¢ MppalMOHAIbHBIMU YUCIaMH. MHOKECTBO
NeNCTBUTENBHBIX uncel. V300paxeHne NeHCTBUTENIBHBIX YHCEN Ha YUCIOBOM npsMoil. OyHKIUS yz\/x, ee
cBoiicTBa U rpaduk. Bemmykiocts pyHkmun. O6macts 3HadeHuid GyHKIMK. CBOMCTBA B3aMMHOTO OOpaTHBIX
¢bynkuuii. CBolicTBa KBaApaTHbIX KopHEH. [IpeoOpa3oBanue BbIpaKEHUN, COACPIKAIINX ONEPALIIO
W3BJICYCHHUS KBAApaTHOTO KOpHS. OCBOOOXKICHHE OT HPPAIIMOHAIBHOCTH B 3HAMEHAaTese 1poou. Moaynb
nercTBUTENHHOTO uyncia. OCHOBHBIE CBOWCTBA MOy yucia. ['paduk GyHKINYU y =Vx.

KBaaparubie ypaBHenus (21 4.)

KBanpatnoe ypaBuenue. [IpuBenennoe (HenpuBeaEHHOE) KBaJpaTHOe ypaBHeHue. [lomHoe
(HenonHoeE) KBagpaTHOE ypaBHeHUE. KopeHb KBaipaTHOTro ypaBHEHUs. PellieHue KBagpaTHOro ypaBHEHUs
METOJOM Pa3JIOKEHUsSI HA MHOKHUTEIIN, METOJIOM BBIJCJICHHS IIOJIHOTO KBaapaTa. JJucKkpuMuHanT. @opMyIibl
KOpHEeH kBagpaTHOro ypaBHeHus. [lapamerp. YpaBHeHue ¢ napameTpoM (HavaabHbIE IPEJICTABICHUS).
AJIrOpUTM pelIEHUs pallMOHATIBHOTO YpaBHEHUS. bukBagpaTtHoe ypaBHEeHHE. MeTo1 BBEICHHUS] HOBOM
nepeMeHHOM. PannoHanbHble ypaBHEHUS KAK MaTEMaTUYECKUE MOJEIIH peabHbIX cUTyaluil. Pemenue
TEKCTOBBIX 33]1a4 C TOMOIIbIO PallMOHANILHBIX ypaBHEHUI. YacTHbIe ciiyyau popMyIbl KOPHEH KBaAPAaTHOTO
ypaBHeHus1. Teopema Buera. Pa3nokeHue KBagpaTHOro TpexyusieHa Ha JIMHEMHbIE MHOXKHUTEIH.
WppaumnonansHoe ypaBHeHHE. MeTo BO3BEICHUSI B KBaIpaT.

HeiictBuTenbHbIe Ynucaa (13 4.)

PanmonansHble, MppanMoHaIbHbIC, JEUCTBUTEIbHBIE YUCIa. MHOKECTBO JEUCTBUTEIBHBIX
gucen. Jlemumocts uncen. [Ipusnaku neaumoctu. CpenHee apudMeTHIECKOe, CPeTHEE TeOMETPHIECKOE
yucen. [IpubnmkeHHbIe 3HAUCHUS ISHCTBUTEIIBHBIX YUCEI, TTOTPEITHOCTh MPUOIMIKEHHUS, TPUOJIMKEHUE 110
HeZoCTaTKy U U30bITKy. OKpyrienue yucen. CTeneHb ¢ HaTypaJlbHBIM U CTEIIEHb C OTPHUIIATEIbHBIM
nokaszateneM. CTaHIapTHBIN BUJI TOJIOKUTEIBHOTO YUCIIA.

HepagenctBa (9 4.)

CBoiicTBa YUCIOBBIX HEpaBEHCTB. CpaBHEHUE YHCEI U BHIPAXKEHUI C TOMOIIBIO CBOKCTB
YHCIIOBBIX HepaBeHCTB. Bo3pacraromas ¢pyHkuus. YObiBatomias pynkuus. MccnenoBanue QyHKIuii Ha
MOHOTOHHOCTb. HepaBeHCTBO € OJTHOM NepeMEHHOM. PellieHne HepaBeHCTB ¢ OQHOM ITepeMeHHOM. JInHenHoe
HEpaBeHCTBO. PaBHOCHUITIbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE TpeoOpa3zoBaHUe TUHEIHOTO HEPABEHCTBA.
I'padmueckuit cmocob pernieHus: TMHEHHBIX HEpaBeHCTB. KBagpaTHOE HEPABEHCTBO. AJITOPUTM PELIeHUs
KBaJ[paTHOT'O HEPABEHCTBA.

O6o0maroiiee NOBTOPeHNe Kypca ajredpol 3a 8 kiacc (8 u.)
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TemaTnuyeckoe MIIAHNPOBaHUE

Ha3zBanue TemMbl

Bcero
YacoB

N3 Hux
KOHTPOJIbHBIX
padot

XapaKTepl/ICTI/IKa OCHOBHbBIX BUI0OB
ACATCJIBbHOCTH YYAIIUXCH

IToBTOpeEHue Kypca 7
KJjiacea

1

[ToBTOPSIOT MOHSTHS: CTENIEHb OJJTHOUYJICHA,
CTaH/IapTHBIN BUJ MHOTOYJICHA, IEHCTBUS
HaJl MHOTOWIEHAaMH, POpPMYJIbI
COKpAaLIEHHOTO YMHOXEHUS, IMHEIHAS
(GyHKIUS, CUCTEMBI IUHEHHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMH;

PackiapiBatoT MHOTOYJICHBI HA
MHOKHUTEIH Pa3InYHBIMH CIIocobamu,
CTPOAT TpapyKH JTUHEHHBIX (QYHKIIUH,
HAXOJAT 3HAUYCHUS (PYHKITUH T10
3aJlaHHOMY apryMEHTY, PeIlaoT
JVHENHbIE YPaBHEHMS, PEIIAalOT CUCTEMBI
JUHEHHBIX YpaBHEHUH criocobamu
IOJICTAHOBKH U CJIO’KEHUS, BHIOUPAIOT
paLMOHAIBHBIN CIIOCO0 peLIeHus,
IPOBOJAT CPABHUTENIbHBINA aHAU3,
OCYILIECTBIISIOT IIPOBEPKY BBIBOJIOB.

Aaredpanyeckue 1poou

22

2.1

OCHOBHEIE TTOHATUA

HMeroT npencTaBieHue O YUCIUTETE,
3HaMeHareJe anredbpanyeckoi Apodu, o
3HAYECHHUH aJIreOpandeckon 1podu, o
3HAYEHUH NEPEMEHHOM, TPU KOTOPOM
anredpauyeckas 1poOb HE UMEET CMbICIA;
3HAIOT, KaK pacro3HaBaTh ajlreOpanyeckue
Ipo0Ou, KaKk HAMTH JOMYCTUMbIE 3HAUCHUS
epeMeHHO anredpanueckoi apoou;

HaxonsT pannoHanbHbIM CIIOCOOOM
3Ha4YeHue anredpanveckoil 1poou,
yCTaHaBJIMBAIOT, IPH KaKMX 3HAYEHUSIX
HepeMeHHOI anredpaunueckas 1podb He
UMEEeT CMBICIIA, apTyMEHTHPOBAHHO
00OCHOBBIBAIOT CBOE PEIIEHUE,
OCMBICJIHBAIOT U YCTPAHSIOT CBOU
OIIHUOKH.

2.2

OcHOBHOE CBOMCTBO
anredpanveckoi qpoou

3HAIOT MpaBuIa pa3ioXKeHUs Ha
MHOXHUTETN, OCHOBHOE CBOMCTBO JIpo0u;

PaCKHa}IBIBaIOT MHOT'OYJICH Ha MHOXUTCIIN
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HECKOJILKMMH CIIOCO0aMH,
peoOpa3oBhIBAIOT AJIreOpandecKue a1poou
K OJJHOMY 3HAMEHATENI0, paboTaloT MO
QITOPUTMY COKpaIIeHUs Jpooei,
AOKa3bIBAIOT NPABUJIIBHOCTb PCHICHUA C
MTOMOIIBIO APTYMEHTOB.

2.3

CroXeHHE U BBIUNTAHHUC
anreOpandecKkux apooeii ¢
OJIMHAKOBBIMH
3HAMCHATCIISIMU

3HAIOT, KaK CKJIaJbIBaTh U BHIYUTATh
IpoOu ¢ OIMHAKOBBIMU 3HAMEHATEIISIMH,
QJIITOPUTM CIIOKEHUS Apobeii ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU;

Haxondar Bce HaTypaJibHbIE 3HAYCHUS
NIEPEMEHHOM, PU KOTOPBIX 3aJaHHas
IpoOb SIBIISIETCSA HATYPAJIbHBIM YHCIIOM,
COCTABJISIFOT KOHCIIEKT, CKJIa/IbIBAIOT U
BBIUUTAIOT APOOU C OTUHAKOBBIMU
3HAMEHATEJISIMHU, IPOBOJISAT
CpPaBHUTEJIbHBIN aHAJIN3.

2.4

Ciio’keHye U BBIYUTAHUE
anredpanveckux apodei ¢
pa3HBIMH 3HAMEHATEIISIMU

[Tosrydarot npecTaBIeHUEe O HAUMEHbBIIIEM
0011eM 3HaMeHaTene, 0 JOHMOIHUTEIbLHOM
MHOKHTEIIE, O BBIITOJIHECHUH IEHCTBHS
CJIOKCHHSI M BRIYUTAHUS APOOCH ¢
pa3HBIMU 3HAMECHATEIISIMHU.

3HAIOT MPaBUJIO MPUBEICHUS
anredpanveckux apodeii k oomemy
3HaMEHATENI0, KaK HAXOIUTh OOIIUH
3HaMEHaTeIb HECKOJIbKUX JIPo0eH,
QITOPUTM CIIOKCHHUS U BRIUUTAHUS Ipo0eit
C pa3HBIMU 3HAMEHATEIISIMU, KaK T0OBIBATh
nH(}OpPMALIHIO 110 331aHHOI TeMe B
HMCTOYHUKAX PA3JIMIHOTO THIIA.
YrpomaroT BeIpakeHus Haubosee
parroHaIbHBIM CIIOCOOOM, PUMEHSIS
(hOpMyIIbI COKpAIIEHHOTO YMHOKEHUS,
JTOKa3bIBAIOT TOXKIECTBA, YIACTBYIOT B
JTUAJIOTe, TOHUMAIOT TOUKY 3PEHUS
co0ece/THHKa, TPU3HAIOT IIPABO HA HHOE
MHEHHE; U3J1araloT HHGOPMAIIHIO,
WHTEPIPETHPYS (PAKTHI, Pa3bIICHSISA
3HAUEHUE U CMBICI TEOPUH; padOTaIOT C
TEKCTaMU HAYYHOTO CTHIIS

2.5

YMHOXKEHUE U JieNieHHe
anreOpandeckux Apooei.
Bo3ssenenue
anredpanveckoi Jpodu B

[Tony4arot npencraBiaeHne 00 YMHOKEHUU
U JeNieHuu anredpandeckux apodei, o
BO3BEJICHUU UX B CTCIICHb.

3HAIOT MPaBUJIO BBITOJTHEHUS ACHCTBUI
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CTCIICHb.

YMHOXCHUS U CIIOKCHHUS alreOpandeckux
Ipo0eif; KaK MOJIb30BaTHCS aNTOPUTMAMHU
YMHOXXEHUS U JIeNIeHUs! Tpooei,
BO3BEICHUS APOOH B CTETICHb, YIIPOIIAs
BBIpA)KECHUSI.

VYipouaroT BelpakeHUs Haubosee
palMOHAIBHBIM CIOCOOOM, TPUMEHSS
(OpMYJIIBI COKPALIEHHOTO YMHOKEHHS,
JIOKa3bIBAIOT TOKAECTBA, PA3BEPHYTO
00OCHOBBIBAIOT CYKACHHS, GOPMYIHPYIOT
BBIBO/IbI, IAIOT OMPECIICHUS, TPUBOIST
JI0Ka3aTeIbCTBA, IPUMEPBI; H3JIaraloT
nH(pOPMAIINIO, HHTEPIPETUPYS PaKTHI,
Pa3bsICHAS 3HAYCHUE U CMBICI TEOPHH,
BCTYIAIOT B PeYeBOE OOIIEHUE, YIACTBYIOT
B IMAJIOTE.

2.6

[IpeobpazoBanue
palMOHAIBLHBIX BBIPAKCHUI

[Tony4arot npencraBiaeHue o
npeoOpa3oBaHUM pallMOHATIBHBIX
BBIPAKEHUM, UCIIOIb3Ys BCE ACHCTBUSA C
anredpandeckuMu 1po0sMu. 3HaroT
CrocoObI MpeoOpa3oBaHus PAIHOHATBHBIX
BBIPKEHHH € alreOpandeckKuMu APOOSMH.
Beimonustor npeoOpa3oBaHus
paLMOHAIbHBIX BBIPAXKEHUM, UCIIONb3YS
BCE JIeicTBUSA ¢ anredpandeckuMu
Ipo0sIMH, pEeIIaoT palliOHaIbHbIE
YpaBHEHUS, JOKa3bIBAIOT TOXKECTBA,
pelIaoT 3a/1a4M, BbIACISAS TPU dTana
MaTeMaTHYeCKOr0 MOJIEITUPOBaHUS,
WCIIOJIB3YIOT JJISl PelleHus
[I03HABATENbHbBIX 3a/1a4 CIIPABOUYHYIO
JUTEPaATypPy, BOCIPOU3BOAST U3yUECHHBIE
NpaBUiIa U MOHATHSL, TOJOUPAIOT
apryMEHTBI, COOTBETCTBYIOLINE PELICHUIO,
OCYILIECTBIISIOT IPOBEPKY BBIBOJOB,
IOJIOKEHUH, 3aKOHOMEPHOCTEH, TEOPEM,
COCTABJISIIOT IJIaH IEUCTBUM, IPUBOIAT
pUMephl, GOPMYIUPYIOT BHIBOABI,
BOIIPOCHI, 33J]a4H, CO3AAI0T IPOOIEMHYIO
CHUTYAIIHIO, Pa3BEpPHYTO 0OOCHOBBIBAIOT
CYXKIEHMSI, BOCIIPOU3BOJAT TEOPHIO C
3aJIaHHOM CTENEHBIO CBEPHYTOCTH;

2.7

[IepBbIe npencTaBieHus O
palMOHAIBHBIX YPABHEHUAX

[Tony4darot npencraBieHue o
palMOHAIbHBIX YpaBHEHUSX, 00
OCBOOOKICHUH OT 3HAMEHaTess pu
pElIeHNH ypaBHEHUH, O COCTaBICHUH
MaTeMaTHYECKOW MOJIENH peanbHOMN
CUTYallUH.
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PermaroT panuoHaibHbIe ypaBHEHHS,
MPUMEHSISE POPMYJIbI COKPAIIIEHHOTO
YMHOXEHHS IIPU UX YIPOLIECHUH, PELIAIOT
MPOOJIEMHEBIE 33/1a4U, COCTABJISIOT U
pelIaroT 3a4a49u, BeIACIIAA TPU 3TAlla
MaTeMaTU4CCKOIo MOACINPOBAHUS,
U3J1araloT HHPOPMAIUIO, HHTEPIIPETHPYS
(baKThl, y4acTBYIOT B JHAJIOTe, IOHUMAIOT
TOYKY 3pEHUsI COOCCEIHNKA, TPU3HAIOT
IpaBO Ha HHOE MHEHHE,
apryMEHTHUPOBAHHO OTBEYAIOT HA BOIIPOCHI

co0eceTHUKOB.
3 | KBagparuunas pyHknms. 14 2
dynkuus y=Kk/x
3.1 | dynknus y=kx> y=k/x, ux 8 1 [Tonyuarot npeacraBiaeHue 0 GyHKITUN

CBOWCTBA U TpapuKH.
[IpeobpazoBanue rpadukoB

Buaa ¥ - ,E;x?’ 0 ee rpaduKe U CBOMCTBAX. O
_k

GbyHKIIUYM BUAA %, 0 ee rpaduke u

CBOMCTBaX. 3HAIOT, KAK CTPOUTH rpaduk

y =k d
byHKIHH , GyHKIUH x
cBoiictBa pynkuuu. [Tomyyaror
IpeCTaBICHNE, KaK C TOMOIIBIO
napaieIbHOTO IEPEeHOCca BIPABO WIIH
BJIEBO MTOCTPOUTH IrpapuK PyHKIUU

y =1f(x + 1), xak ¢ noMoIIbIO
napajebHOro NepPeHoca BBEPX WU BHU3
noctpouth rpaduk Gpynkuuu y = f(x) + m,
KaK ¢ IIOMOLIbIO MapajuIeIbHOI0 MepeHoca
BBEPX MJIM BHU3 IOCTPOUTH Tpaduk
¢bynkiun y = f(x + 1) + m. 3HaroT, Kak
CTpOUTH rpa@uk QyHKIMHU BUIA

y=1f(x +1) + m, onuceIiBaTh CBOWCTBA
dbyHKIMH IO ee TpaduKy.

I'paduuecku pemaroT ypaBHEHUs U
CHCTEMbl ypaBHEHUH, rpaduyecku
OTIPENIeNIAIOT YUCIIO PELICHUH CUCTEMBI
yYpaBHEHMH, YIPOIIAIOT PYHKIIMOHAIbHbIE
BBIPAKEHUS, CTPOST rpauKu KyCOIHO-
3aJJaHHBIX (YHKINH, pEIIalOT HETUIIOBHIC
3a/1a4¥ ¢ MOMOUIbIO TpauYecKoro
METO/Ia, BBITTOJIHSS TIPOTyKTHBHEIC
JIEMCTBUS DBPUCTHUYECKOTO THIIA;
BOCIIPOU3BO/IST TEOPHIO € 33aHHOM
CTETIEHbIO CBEPHYTOCTH, OCYIIECTBIISIOT
MIPOBEPKY BBIBOJIOB, MOJIOKEHUH,
3aKOHOMEPHOCTEH, TeopeM, paboTaroT C
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YepPTESIKHBIMA HHCTPYMEHTAMHU.

[To anroputmy cTposat rpaduk GyHKITUN
y=fx+1),y=1fx) +m, y=f(x +1) + m,
¥ =a(x + 1) + M, unTaIOT U ONUCHIBAIOT
CBO¥cTBa rpaduka, cCaMOCTOSATEITHHO
WCIIPABJISIOT JIOMYIIICHHBIE ONIMOKH HITH
HETOYHOCTH; IPUHUMAIOT y4acThe B
JIMaJiore, MOJJOUPAIOT apryMEHTHI JUIsI
0OBSCHEHHS OIMMOKH, KIACCUDHUITUPYIOT
Y IPOBOJISIT CPaBHUTEIILHBIN aHAJIN3,
paccyx)aarT u 00001IakoT.

3.2

Dyukuus y=ax>+ex+c, eé
CBOHCTBA U TpaduK

[onmyyaroT npencTaBieHue 0 GPyHKIUH
¥y =ax?+bXx + ¢, o ee rpaduxe u
CBOMCTBaX. 3HAIOT, KAK CTPOUTH rpaduk
byHKIMH Y = ax? + bx + ¢, OIIMCBHIBATH €€
CBOICTBa O rpaduKy. 3HAIOT CIIOCOOBI
pelleHus: KBaJIpaTHbIX YPaBHEHUH,
NPUMEHSIOT UX Ha MPaKTUKE.

YMEIT nepexouTh ¢ s3p1Ka (GopMys Ha
SI3BIK TPAUKOB U HA0OOPOT, OTPEACTIATh
YHCII0 KOpHEH ypaBHEHHS U CHCTEMBI
ypaBHEHHIA, IPUBOTUTH TPUMEPHI,
noJ0MpaTh apryMeHThl, GopMyIHpoBaTh
BBIBO/IbI; YIPOIIAIOT ()YHKIIMOHAIBHBIE
BBIPAXXCHHUSI, HAXO/ISAT 3HAUCHUS

ko3¢ uimeHToB B hopmyne GyHkuun

y = ax? + bX + ¢ 6e3 mocTpoenus rpaduka
GbyHKINH, pabOTAIOT C YEePTEKHBIMH
WHCTPYMEHTAMH, IPUMEHSFOT HECKOJIBKO
Croco00B rpauecKoro pemeHus
yYpaBHEHHMIA; HA OCHOBE KOMOMHUPOBAHUS
paHee U3y4eHHBIX aJlTOPUTMOB U
CIOCOOOB JIEMCTBUS PEIIAOT HETUIIOBBIE
3aJ1a4u, BBHITOJIHSISI TPOAYKTUBHBIE
JIeMCTBUS 3BPUCTUYECKOTO THIIA

DOyHkuus y=\/ x. CBoiicTBa
KBA/IPaTHOT0 KOPHA

12

41

CBolicTBa KBaIpaTHBIX
KOpHEH

[TonmyyaroT npencTaBieHue o crocoode
W3BJICYECHUSI KBAJPATHOTO KOPHS U3
HEOTPULATENIBHOTO YNCIIA,
NEHCTBUTENBHBIX U HPPaIlMOHAIbHBIX
yHcliax, Kak CTPOUTh rpaduk GyHKIMU

y=~x , 3HAIOT €€ CBOWCTBA. 3HAIOT
CBOMCTBA KBAJPATHBIX KOPHEM.

PemaroT kBagpaTHble ypaBHEHNUS,
KOPHSIMH KOTOPBIX ABJISIOTCS
HppallOHAIBHBIE YUCIIA, U IPOCTENIIINE
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WppalrOHaNIbHbIE YPaBHEHUS, YUTAIOT
rpaduku QyHKIUH, pemaTts rpaguaecKu
yYpaBHEHUS U CUCTEMBI YpaBHEHHU,
IIPUMEHSIOT JJAHHBIE CBOMCTBA KOPHEH IIPU
HaXO0XKJICHUM 3HAYECHUS BBIPAKCHUH,
BBITOJIHAIOT O0JIee CIIOKHBIE YIPOIICHUS
BBIpaXXCHHI HanboJsee paluoHaIbHBIM
CrocoO0M, BBIYUCIIAIOT 3HAUCHUS
KBaJIpaTHBIX KOPHEH, HE UCTIONb3YS
TaOJIMIly KBaJPAaTOB YUCEJ, PELIAIOT
(GyHKIMOHATBHBIC YPAaBHEHUS, BCTYHAIOT
B peyeBoe O0ILEHHE, yYacTBYIOT B
JUaJiore, u3jaraT HHHOPMAITHUIO,
000CHOBBIBas CBOM COOCTBEHHBIN ITOAXOI,
BOCIPOM3BOSAT U3yUCHHbIE MIPaBUIIA U
MOHSTUS, TOJOUPAIOT APTYMEHTHI,
COOTBETCTBYIOIINE PEUICHUIO.

4.2

[IpeobpazoBanue
BBIPAKECHUH, COAEPIKALUX
OTIEPALINIO U3BJICUCHHUS
KBaJ[paTHOTO KOPHS

[Tony4arot npeacraBaeHue o
npeoOpa30BaHUM BBIPAXKECHUH, 00
oTiepaIusaX U3BJICYCHHS KBAIPATHOTO
KOPHS U OCBOOOXKICHUS OT
UPPAIMOHATIFHOCTH B 3HAMEHATEJIE.
3HAIOT, KaK BBINOJHATH IPe0Opa3OBaHus,
CoJIeprKallye ONepalnio U3BICUYCHUS
KOPHSI, 0CBOOOKIaThCSI OT
UPPAMOHATILHOCTH B 3HAMEHATele.
PackiagpiBaroT BEIpKEHUS Ha
MHOKHTEJIH CIIOCOOOM TPYIITHPOBKH,
WCIIOJIB3YS OTPe/IeNICHUE H CBOHCTBA
KBaJIpAaTHOTO KOPHS, (POPMYITBI KBaIpaToB
CYMMBI ¥ Pa3HOCTH, OTICHHBAIOT
HEU3BIIeKaeMble KOPHU, HAXOIAT UX
npUOIMKEHHBIE 3HAUYEHUS, BBITTOIHSIIOT
npeoOpazoBaHusl UPPATUOHATBHBIX
BBIpaXEHH, COKPAIAIOT APoOH,
packyabIBasi BEIPAKCHHSI HA MHOKHTEIIH,
OCBOOOKIAOTCS OT UPPAIMOHATHFHOCTH B
3HaMeHaTese, CBOOOHO paboTaroT ¢
TEKCTaMU HAyIHOTO CTHIISI, (DOPMYITHPYIOT
BBIBOJIBI, YYaCTBYIOT B JIHAJIOTE,
MMOHUMAIOT TOYKY 3pEHUsI COOECEeTHUKA,
MPU3HAIOT TIPAaBO HA MHOE MHEHHE.,
OCYIIIECTBISIOT IPOBEPKY BBHIBOJOB,
MOJIO)KEHUH, 3aKOHOMEPHOCTEM, TEOPEM.

KBaaparHubie ypaBHeHHs
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5.1

PopMyIbl KOpHER
KBaJPaTHOTO YPAaBHEHUS

[Tony4arot npeacraBiaeHUe O OJTHOM
Y HETIOJTHOM KBaJpaTHOM YpaBHEHHUH, O
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pELIeHNH HEMOJIHOTO KBaIPaTHOTO
ypaBHEHHS, O TUCKPUMHHAHTE
KBaJpaTHOTO ypaBHEHUs, popMyIiax
KOpHEH KBaJpaTHOTO YpaBHEHUs, 00
ITOPUTME PELIEHUsI KBaAPATHOTO
ypaBHEHUs. 3HAIOT, KaK pellaTh HEIIOJIHbIE
KBaJIpaTHbIC YPaBHEHUS U MOJHbBIE
KBaJIpaTHbIE YPaBHEHHUSI, Pa3JI0KUB JIEBYIO
4acTb Ha MHOKUTENH. 3HAIOT aJITOPUTM
BBIUMCJICHHSI KOPHEH KBaJpaTHOTO
YPaBHEHUS, UCIIOJIb3Ysl TUCKPUMUHAHT,
KakK peuaTh KBaJpaTHbIE YPaBHEHUS 110
(dopmynaM KOpHEH KBaJpaTHOTO
yYpaBHEHUS Yepe3 JTUCKPUMHUHAHT.
Pemarot noOble KBaJipaTHbIE ypaBHEHUS:
IPUBEICHHBIC MTOJIHbIEC, HEPUBEICHHBIC
MOJIHBIE, HEMIOJHBIE; PEIIAIOT
panyoHaIbHbIC YPaBHEHUS U 33/1a4 HA
COCTaBJICHHE PAI[MOHATILHBIX YPaBHEHHI,
BBIBOJIAT (POPMYJIbI KOPHEHN KBAaJPAaTHOTO
yYpaBHEHHS, €CITU BTOPOI KO PUITHESHT
HEYETHBIN, PEIIAOT IPOCTENHIINE
KBaJIpaTHbIE YpaBHEHUs C TapaMeTpaMu U
MPOBOJST UCCIIEIOBAaHUE BCEX KOPHEH
KBaJIPATHOTO YPaBHEHUS C MapaMETPOM,
pelaroT 33a/1a4 Ha COCTABIICHUE
KBaJIpaTHBIX YPaBHEHUM, IPOBOJASAT
CPaBHMUTEJbHBIA aHAIN3, COMOCTABJISIOT,
paccyx1arT, CBOOOAHO pabOTarOT C
TE€KCTaMU Hay4HOT'O CTUJISI, y4aCTBYIOT B
Jajiore, HOHUMAaOT TOUKY 3pEHUS
cobeceHMKa, TPU3HAIOT MPABO HA MHOE
MHEHHUE.

5.2

PanunoHansHBIC YpaBHCHUA

[Tony4arot npeacraBiaeHue o
paLMOHATIBHBIX YPABHEHUSAX U crloco0ax
WX pElIeHHUs, KaK pelaTcs
paloHaIbHbIE YpaBHEHUS 110 33 JaHHOMY
ITOPUTMY U METOJIOM BBE/ICHUS HOBOU
[IEPEMEHHON. 3HAIOT AITOPUTM pEIICHUS
palMOHAIbHBIX YPABHEHU, aITOPUTM
BBIYHCIIEHUS] KOPHEN KBAaPAaTHOTO
YPaBHEHUS C YETHBIM BTOPBIM
KoapunnenToM. PemaroT pannoHaabHbIe
ypaBHEHUS, UCTIOJIb3YsI METO/ BBEICHUS
HOBOM NIEPEMEHHOM, PEHIAIOT IPOCTENUIINE
KBa/IpaTHbIE YPAaBHEHUS C YETHBIM BTOPHIM
K03 (HULIHEHTOM ¢ TapaMeTpaMu 1
MIPOBOJUTH UCCIIE0BAHUE BCEX KOPHEU
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KBaJIpaTHOT'O YPAaBHEHUS C UETHBIM
BTOPBIM KO3(PHUIIMEHTOM C TapaMeTpoM,
paboTaroT MO 3aJaHHOMY AJTOPUTMY,
JIOKa3bIBAIOT MPABUIIBHOCTH PEIICHUS C
IMOMOIIBIO aPTYMEHTOB. PemaroT 3agaun
Ha YHUCIIa, 33/1a41 Ha IBM)KEHUE T10 10pOre,
3a/la4M Ha ABM)KEHUE IO BOJIE, BBIIETSS
OCHOBHBIE ATalbl MATEMaTHYECKOTO
MoJienrpoBaHus. Pematot 61KBaapaTHbie
ypaBHEHUS, Pa3BEPHYTO 0OOCHOBBIBAIOT
CYXJIEHUS, IPUBOJIAT JOKA3aTEIbCTBA,

B TOM YHCJI€ OT IPOTHBHOTO.
ApryMEHTHpOBaHHO OTBEUYAIOT Ha
MIOCTaBJICHHBIE BOTIPOCHI, OCMBICIHBAIOT
OLIMOKHU U YCTPAHSIOT UX.

5.3

WppatnmonansHble
ypaBHEHUS

[Tony4arot npeacraBaeHUE O TEOpEMe
Buera u 06 oOpaTHo# Teopeme Buera, o
CUMMETPUYECKUX BBIPAKEHUSIX C ABYMS
NepEMEHHBIMH, 00 HPPALMOHATBHBIX
YPaBHEHHSX, PABHOCHIIBHBIX YPaBHEHUSIX,
0 PaBHOCHJIBHBIX ITPEOOPA30BAHUAX
ypaBHEHHI, O HEPAaBHOCHIIBHBIX
peoOpa3oBaHUAX YPaBHEHHI.
[Ipumensitor Teopemy Bueta u o6paTHyro
Teopemy Buera aiis pelnieHus KBaJIpaTHbIX
ypaBHEHUU. YMEIOT, HE perast
KBaJ[paTHOTO YPaBHEHUSI, BBIYNCIIATH
BBIpXEHUS, COJIEpIKAIINe KOPHHU ITOTO
ypaBHEHHS B BUJIC HEM3BECTHBIX,
MpUMeHsIsl 00paTHyto TeopeMmy Buera;
00OCHOBBIBATh CY)K/JCHHUS, 1aBATh
OTpeJieNIeHus], IPUBOJUTH
JI0Ka3aTenbCTBa, puMepsl. COCTaBISIOT
KBaJ[paTHbIE YPABHEHUS 110 UX KOPHSM,
pAcKJIabIBAIOT HA MHOXKHUTEIH
KBaJPATHBIN TPEXUJIEH, PELIAOT
WppalroHaIbHbIE YPAaBHEHUS, COBEpIIIas
PaBHOCHIIbHBIEC TIEPEXO/IbI B
peo0pa30BaHUSX, IPOBEPSIOT KOPHH,
MOJTYYMBILUECS ITPH HEPABHOCUIIbHBIX
peoOpa3oBaHUAX, COCTABIISIOT KOHCIIEKT,
MIPOBOJISAT CPAaBHUTEIbHBIN aHAIN3,
COIOCTABJIAIOT, PACCYXIAIOT,
BOCIIPOU3BOJIST TEOPUIO C 3aJaHHOU
CTETIEHBIO CBEPHYTOCTH, IPHHUMAIOT
y4acTHe B IUAJIOTe, TOJA0UPAIOT
apryMEHTHI JI71s1 OOBSICHEHHS OITUOKH.
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JlelicTBUTEILHBIE YHCJIA

13

6.1

MHoXecTBO
JIEVCTBUATENILHBIX YKUCEIT

3HAIOT MOHATHS PallMOHATILHOTO YUCIA,
OECKOHEYHON NECATHYHON
NePUOANYECKON 1po0u, OHATHE
«UPpaAMOHAIBHOE YUCIIO», 3HAIOT O
JIETMMOCTH LIEJIBIX YUCEIT,

0 JIEJICHUU C OCTATKOM, OIpe/ieJieHre
MOZYJISL ACMCTBUTEIBHOTO YHCIIA.
YMeroT onpeaensTh NOHATUS, TPUBOIST
JI0Ka3aTeNbCcTBa, (HOPMYIUPOBAThH
MOJTy4YEHHBIE PE3yJIbTaThl, JOKa3bIBAThH
UPPALMOHATILHOCTD YHCIIA, JII000e
palMoHAIBHOE YMCIIO 3alIUCHIBAIOT B BUJIC
KOHEYHOU JCCATUYHON qpodu 1 Ha00O0poT,
JIOKa3bIBAIOT U IPUMEHSIOT CBOMCTBA
MOJIYJIsl, pEIIal0T MOYJIbHbBIC
HEPABEHCTBA, NIEpeIal0T HHPOPMAITUIO
CKaTo, TOJIHO, BEIOOPOYHO (B
3aBUCHUMOCTH OT CUTYaIUH),
OCYILIECTBISIOT IPOBEPKY BBHIBOJOB,
MOJIO’KEHUH, 3aKOHOMEPHOCTEH, TEOPEM;
paboTaroT ¢ y4eOHUKOM, OTOUPAOT U
CTPYKTYPUPYIOT MaTepuall, HaXoIsiT U
UCTIONB3YIOT HH(POPMAITUIO, YBEPEHHO
JICUCTBYIOT B HETUIIOBOM, HE3HAKOMOM
CUTYaIliU, CAMOCTOSATEIHHO UCIIPABIIAS
JIOTYILIEHHBIE TIPU 3TOM OLIMOKHU WU
HETOYHOCTH, UCTIONB3YIOT [Tl pEIICHUS
MO3HABATENbHBIX 337]a4 CIIPABOYHYIO
JUTEPATYPY, IPOBOJIAT CAMOOIIEHKY
COOCTBEHHBIX JEUCTBUM, COCTABIISIIOT
KOHCIIEKT, TIPOBOJIAT CPABHUTEIHHBIN
aHaJu3.

6.2

Crermnens ¢ OTpHULATCIIBHBIM
IIoKa3aTcjiIeM

[TonyuaroT npeacTaBiaeHUE O CTETIEHU C
HaTypaJbHbIM MOKA3aTeNIEM, O CTEIICHHU C
OTpHUIIATEeNLHBIM MTOKa3aTesaeM, 00
YMHOKE€HHH, JIEJICHUU U BO3BEJICHUHU B
CTENEeHb CTEMEeHU YUCIIa; 3HAIOT O
MPUOTIMKEHHOM 3HAYCHHH 110 HEJIOCTATKY,
10 U30BITKY, 00 OKPYTJIEHUH YHCET,
MOTPEUTHOCTH TPUOIMHKSHHUS,
a0COIOTHON U OTHOCHUTEIILHOM
MOTPELIHOCTSIX, O CTAHAAPTHOM BU/JIE
MOJIOKUTEIBHOTO YHCIIA, O MOPSIAKE
YyuCIia, 0 3alUCH YUCia B CTAaHAAPTHON
dbopme. YIpomarT BeIpaXEHUs,
HCTIONB3YS ONPEIETICHUE CTETICHH C
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OTPHIIATEIEHBIM TIOKa3aTeIeM U CBOHCTBA
CTETICHU, BBITIOJHSIOT O0JIee CIIOKHBIE
peoOpa3oBaHUs BRIPAKEHUH,
COJIEp>KalINX CTEIICHb C OTPUIIATEIIEHBIM
MoKa3aTesieM, JOKa3bIBalOT TOXKICCTBA;
WCIIOJIL3YIOT 3HAHUS O MPUOINKCHHOM
3HAYCHUU 110 HEJIOCTATKY, 0 U30BITKY, 00
OKPYTJICHUH YHUCEIl, IOTPEITHOCTH
npUOJIMKEHUs, AOCOIIOTHON 1
OTHOCHTEJIBHOM MOTPEITHOCTSIX TIPU
pElIeHNH 3314, apTyMEHTUPOBAHHO
OTBEUAIOT Ha MOCTaBJICHHBIE BOIIPOCHI,
OCMBICIIUBAIOT U YCTPAHSIOT OIIHUOKH.

HepaBencrBa

7.1

Perenue quHEHHBIX
HEPaBEHCTB

3HAIOT CBOMCTBA YHCJIOBBIX HEPABEHCTB.
[TomydaroT npeacTaBieHNe O HEPAaBEHCTBE
OJIMHAaKOBOT'O CMBICIIA,
IPOTUBOIIOJIOKHOTO CMBICIIA, O CPETHEM
apuPMETHUECKOM U CPETHEM
reoOMEeTpUYECcKOM, 0 HepaBeHCcTBe Komm.
3HAI0T, KaK PUMEHSATH CBOWCTBA
YHCJIOBBIX HEPABCHCTB U HEPABCHCTBO
Komm IIpU AO0Ka3aTCJIbCTBC YN CIIOBBIX
HepaBeHCTB. [lomyuatoT mpeacraBieHue o
HEpaBEHCTBE C NIEPEMEHHOM, O CUCTEME
JMHEHHBIX HEPAaBEHCTB, IEPECCUCHUN
pelLIeHU HepaBEHCTB CUCTEMBI. 3HAIOT,
KaK pelaTbh HEpaBEeHCTBA C IEPEMEHHOM U
CHCTEMBI HEPABEHCTB C TIEPEMEHHOM.
JIOKa3bIBAIOT CIIPABEIIMBOCTD YHUCIOBOTO
HCpPaBCHCTBA METOJAOM BBIACICHUA
KBaJ[paTta JBYWICHA M UCIIOIb3YS
HCPaBCHCTBO KOHII/I, JOKa3bIBAKOT
CIPaBEAIMBOCTh YHCIOBBIX HEPABEHCTB
IpH JIIO0BIX 3HAYSHUSIX MIEPEMEHHBIX,
BBITTOJIHSIOT IEUCTBHSI C YHCIOBBIMU
HEepaBEHCTBAMH, Pa3BEPHYTO
00OCHOBBIBAIOT CYKIACHMUS, IPUBOJAT
JI0Ka3aTeIbCTBA, B TOM YHCIIE OT
MIPOTUBHOTO, U300paXKaroT Ha
KOOp}II/IHaTHOfI IIJIOCKOCTH TOYKH,
KOOPAMHATHI KOTOPBIX YAOBJIETBOPSIOT
HEPaBEHCTBY, ApT'YMEHTUPOBAHHO
OTBEYAIOT Ha IOCTABJICHHbIE BOIPOCHI,
Y4YacTBYIOT B IMaJIore, 0(hOpMIISIOT
MTOJTHOCTBIO FJTH COKPAIIAIOT PEIICHHS B
3aBUCUMOCTH OT CUTyalluH.
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7.2

Pemenue kBagpaTHbIX
HEPaBEHCTB

[TomydaroT npeacTaBieHue O KBaJPaTHOM
HEPaBEHCTBE, O 3HaKe 00BETMHEHHS
MHOYECTB, AJITOPUTME PEIICHUS
KBaJ[paTHOT'O HEPABEHCTBA, O METO/IE
WHTEPBAJIOB, O PEIICHUH KBaIPATHBIX
HEPaBEHCTB € MIapaMeTpoM. 3HAIOT, KaK
pemaTe KBaJipaTHOE HEPABEHCTBO O
aJITOPUTMY U METOJIOM MHTEPBAJIOB.
PemaroT kBagpaTHBIE HEPABEHCTBA
METOJIOM HHTEPBAJIOB, PadOTAIOT IO
3aJaHHOMY QJITOPUTMY, JTOKa3bIBAIOT
MPABUIBHOCTH PEILICHHSI C TIOMOIIBIO
apryMEHTOB, PEIIAIOT KBAJApaTHbIC
HEpaBEHCTBA, IPUMEHSIS] pAaBHOCUIIbHBIC
npeoOpa3oBaHysl BEIPAKCHNH, PELIaioT
KBa/IpaTHBIC HEPABEHCTBA C ITAPAMETPOM,
OOBSCHSIOT U3y4YCHHBIC ITOJIOKEHUS Ha
CaMOCTOSTENIFHO TTO100paHHBIX
KOHKPETHBIX [TpUMepax, U3JIararoT
UH(OPMALINIO, HHTEPIIPETUPYS (PAKTEHI,
Pa3bICHAS 3HAYCHNE M CMBICI TEOPHH;
COCTABJISIFOT TUIaH BBITOTHEHHS
IIOCTPOEHUM.

7.3

Hccnenoanue GpyHkumnu Ha
MOHOTOHHOCTbH

[Tonyuarot npeacrasieHue o
BO3pacTaroIei, yObIBaroIIeH,
MOHOTOHHOH (DYHKIIUU Ha IIPOMEXKYTKE.
3HalOT, KaK MOCTPOUTH U UCCIIE0BATh HA
MOHOTOHHOCTb (DYHKIIMH: JTMHEHHYIO,
KBaJ[paTHYI0, 0OpaTHOMH
MIPOTIOPIIMOHATBHOCTH, (PYHKIIUIO KOPHSI.
WccnenyroT paznuunble GyHKIIMM Ha
MOHOTOHHOCTD, pCIIAIOT YPAaBHCHUA U
HEpaBEHCTBA, UCIIOJIb3YS CBOMCTBO
MOHOTOHHOCTH, OCYHIECTBIIIOT IPOBEPKY
BBIBOJIOB, ITOJIOXKEHHUH, 3aKOHOMEPHOCTEH,
TEOPEM, UCCIENYIOT KyCOUHO-3a/laHHbIE
(GyHKIIMHM HAa MOHOTOHHOCTh, COCTABJISIFOT
KOHCIICKT, IPOBOJAT CpaBHI/ITeJ'II)HBII\ﬁ
aHaJIu3.

Oo6o0marmee
NMOBTOpPeHHE Kypca
aare0OpsI 3a 8 kiacc

[IpoBoaaT camoaHanu3 3HaHUN, YMEHUN U
HAaBbIKOB, MOJTYYEHHBIX U TPUOOPETEHHBIX
B Kypce anreOpsbl 3a 8 Kiacc npu
0000111a50111eM TOBTOPEHUH TEM:
«AnrebOpanueckue apoou», «KBaapaTHbie
ypaBHeHUs», «HepaBeHCTBay.

Jl1s1 5TOTO HEOOXOMMO OBIIA/IETh
YMEHUAMU:
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— HUCIIOJIB30BAaTh HpI/IO6peTeHHBIe 3HaHHUA U
YMCHUS B HpaKTquCKOﬁ JCATCIIBHOCTH

Hmozo 102 13

IInanupyemsie pe3ybTaThl
Anzebpauueckue opoou
BrinmyckHuk Haydures:

®  OCYILECTBIIAThH B PAI[HOHAIBLHBIX BBIPAKCHHUSX YHUCIIOBBIC MMOJCTAHOBKH U BBITOJIHSTH
COOTBETCTBYIOIIUE BHIYHUCIICHUS;

®  BBINOJIHATH JACHCTBHSI CJI0XKCHHUS U BBIYUTAHHS C AIT€OpanvdecKUMU JIPOOSMH;

®  COKpamiarh Jpoob;

® BO3BOJIUTH JIPOOb B CTCIICHB;

®  BBINOJIHATH JCHCTBHSI YMHOKCHUS M JICIICHHS C allr€0OpanvdecKuMu JIPOOSMH;

®  BBINOJIHATH PA3I0KCHUE MHOTOYJICHA HA MHOKUTEIU IPUMEHEHUEM (HOpMYT;
COKPAIIEHHOT'O YMHOKCHHSI,

®  BBINOJIHATH MPEOOPA30BAHKUE PALIMOHATBHBIX BBIPOKEHHIA,

® pemarh MPOCTEUIINE PAMOHAIBHBIC YPABHCHHUS;

® [IOHMMAaTh YPaBHEHHE KaK BOKHEHUIITYIO MATEMaTHUYCCKYIO MOJIEIb [Tl OTIUCAHUS U
U3yUYEHHS Pa3HOOOPa3HBIX PeabHBIX CUTYAIIMH, PEIIaTh TEKCTOBBIC 3a1a4K
areOpanyecKuM METOIOM;

®  YCTaHABJIMBATH, IPH KAKKX 3HAUYCHUSIX NICPEMCHHOM ajreOpanyeckas 1poOb HE UMEET
CMBICIIA.

Boinycknux noayuum 603mMoNCHOCHb HAYUUMbCAL:

®  BBLINOIHAML MHO2OUIA208ble NPeoOPA306AHUS. PAYUOHANLHBIX —GbIPANMCEHUl, NPUMEHS
WUpoOKUll HaAbop cnocobos u NPUEMO8;

®  8LIOUPAMb PAYUOHATLHBII CNOCOO PeuleHUs;

® Odagsamb onpedeieHUs aneeopauyecKum NOHAMUIM,

® pabomambs ¢ 3a0AHHBIMU ANCOPUMMAMU,

® pabomams ¢ MEKCMAMU HAYYHO20 CIMUJISL, COCMABIAMb KOHCHEKM,

®  OCyuecmensmy CPAGHEHUE, CAMOCIOSMENbHO 8blOUPAS OCHOBAHUS U KPUMEPUU OISl
VKA3AHHBIX 102UHECKUX ONepayuil;

*  hopmynuposams cOOCMEEHHOE MHEHUE U NOUYUIO, APSYMEHMUPOBANDb U KOOPOUHUPOBAMb
eé ¢ no3uyusMU NApmMHEPO8 8 COMpPyOHUYeCmee npu 8blpabomke 0oue2o peulerus 8
COBMECMHOU OesimelbHOCMU,;

® pabomamov 6 epynne — YCMAHAGIUBAMb pabdoyue OMHOWEeHUS, IPDeKMUsHO
compyOHU4amy U CnOCco6Cme08ams NPOOYKMUGHOU KOONepayuu,

Keaopamuunaa gpynxyus y=ax?. @yuxyus y=kK/x.
BhINyCKHUK HAYYHTCS:

® HaxoJuTh 00JNACTh ONpeseNeHust U 001acTh 3HaYeHUH QyHKINHU, YNTaTh TpaPuK QYyHKIUY;
e crpouth rpaduku QYHKIMH y=ax?, GyHKIHH y=K/X;

e  BBINOJHATH NpocTeiiue npeodpazoBanus rpaduKoB GyHKIIHIA;

e CTpoUTh IpadUK KBaAPaTUUHON (YHKIIUH,
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HAXOJUTh 10 rpaduKy HyTU YHKINHU, IPOMEXYTKH, I71e GYHKINS TPUHIMACT
MOJIOKHUTEJBHBIE U OTPHULIATENIbHBIC 3HAUCHUS;

pelaTh KBaJpaTHOE ypaBHEHHE TpapUUECKH;

pelaTh HepaBeHCTBO ax? +BX+c.>0 Ha OCHOBE CBOMCTB KBAJPATHUHOM (yHKIIHH;
rpadu4ecKy peniaTth ypaBHEHUS M CUCTEMbI YpaBHEHHUIA;

rpadU4ecKy ONpeeNIATh YUCIIO PEIICHUH CUCTEMbl YPaBHEHMIA;

HNOHUMAaTh (DYHKIIMIO KaK BaKHEHUIITYI0 MaTEMaTHYECKYIO MOJIENb JUIsl OIIMCAHMS IIPOLIECCOB
U SIBJIGHUH OKPY’KAIOIIET0 MUPA, IPUMEHSTh (DYHKIIMOHATIBHBIHN SI3BIK JUIsI OTMCAHUS U
HCCIICIOBAaHHS 3aBUCUMOCTEH MeX 1y (PU3HUECKUMH BETHYNHAMU;

ynpouars (PyHKIIMOHAIBHBIE BBIPAKEHMUS,;

CTPOUTH I'paMKH KYCOUYHO-3aaHHBIX (YHKIUII;

paboTaTh ¢ YepTEKHBIMU HHCTPYMEHTAMH.

Bbll’lyCKHuK noJydunt 603MOHCHOCNTIb HAYYUMbCAL!

NPOBOOUMb UCCIE008AHUS, CBA3AHHbIE C U3VHUEHUEeM CB0UCME (DYHKYUll, 8 MOM yucie ¢
UCNONIL30BAHUEM KOMNBIOMEPA, HA OCHO8E 2PAPUKO8 U3VUEHHBIX (PYHKYUll cmpoums Ooee
CNLOICHBLE 2PpAPUKU (KYCOUHO-3A0aHHbLE, C «BLIKOJIOMBIMUY MOYKAMU U M. N.);
UCNOIBL306aMb  (DYHKYUOHAbHbIE NPEOCMABNIeHUs U C8OUCMEA QYHKYuUl O peulenusl
Mamemamuyeckux 3a0ay u3 pa3iuidHslx pazoenos Kypca,

cmpoums  epa@uru ¢ UCNOIb308AHUEM BO3MOICHOCEU CNEYUATbHBIX KOMNbIOMEPHBIX
UHCIMPYMEHMO8 U NPOCPAMM;

3a0a8amsv BONPOCHL, HE0OX0OUMble OISl OPeAHU3AYUU COOCMBEHHOU OessMerbHOCmU U
COmpyOHuYecmea ¢ NapmHepoM;

oCYuecmenams 83aUMHbIL KOHMPOTb U OKA3bl6AMb 8 COmpYOHUYecmee HeoOX00UMyo
B3AUMONOMOULb,

HA 0CHOBe KOMOUHUPOBAHUS PaHee U3YUEHHbIX ANeOPUMMO8 U CHOCOD08 OelicmBUsl peulams
Hemunosbvle 3a0a4u, blNOIHS NPOOYKMUBHbIE 0eUCMBUsL I8PUCTUYECKO20 MUNA.

®ynkyus y=\'x. Ceoiicmea Keadpamnozo Kopus.

BrinmyckHuK Haydures:

H3BJICKATh KBaI[paTHBIﬁ KOpPEHb U3 HCOTPHULIATCIIBHOI'O YU CIIA,

cTpouth rpapuk QyHKImU ¥ = Vx , OIIUCBIBATh €€ CBOICTBA,;

IIPUMEHSATH CBOWCTBA KBAJIPAaTHBIX KOPHEN IIPU HAXO0KICHUH 3HAYECHUS BBIPAKECHUH;
pelaTb KBaJpaTHbIE YPABHEHUs, KOPHAMHU KOTOPBIX SBISAIOTCS UPpPALMOHAIbHBIEC YUCIIA,
peiars NpoCTENIINE UPpalMOHAIbHBIE YPABHEHUS;

BBIIIOJIHATH YIIPOILEHHUSI BBIPAXKEHUH, COJIEPKAIIUX KBAJAPATHBINA KOPEHb C IPUMEHEHUEM
U3Y4YECHHBIX CBOMCTB;

BBIUMCIISTh 3HAUEHUS KBaIPaTHBIX KOPHEH, HEe UCIIOJIb3Ys TaOIMIly KBapaTOB YHCET
BBITIOJIHATH NPE0Opa30BaHMsl, COJCpPIKAIIIE OTEPAIINIO N3BIICUEHHUS KOPHS,
0CBOOOXKJIAThCs OT UPPALMOHATIBHOCTH B 3HAMEHATEE;

packiIaibIBaTh BHIPAKEHUS HA MHOYKUTENIN CLIOCOOOM TPYNITUPOBKH, UCTIONb3YS
OTIpeieIeHNe U CBOMCTBA KBAAPATHOTO KOPHsI, (hOpMYJIbl KBaAPATOB CYMMBI U Pa3HOCTH;
OLICHMBATh HEU3BJIEKAEMbIE KOPHU, HAXOAUTh UX MPUOIMKEHHbIE 3HAUECHUS
BBITOJIHSIOT MPe00Pa30BaHMs UPPALMOHAIBHBIX BBIPAKEHUI: COKpaIIaTh APoOH,
packiaapiBasi BEIPAKEHHSI HA MHOYKUTEIH.

BblnyCKHuK noJjydunt 603MOHCHOCNIb HAYYUMbCAL!
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€80000HO pabomams ¢ MeKCmamu HayyHo20 CIMUA;

denams yMo3aKuoueruss (WHOYKMUHoe U no aHaio2uu) U 6bl8600bl HaA OCHOBE
apaymenmayuu, hopmyauposams 8ubl800bl;

Yuacmeosamn 6 ouanoze, apeyMeHmupo8aHHo OMCmMauéamy C80K MOUKY 3DEeHUsL,;
HOHUMAMb MOYKY 3PeHUs cObeceOHUKa, NPU3HA8amy Npaeo Ha uHoe MHeHUe,
ocyuecmanams npoeepKy 8b160008, NOIONHCEHUN, 3AKOHOMEPHOCHEl, Mmeopem,
ocyujecmensams KOHMpOJib, KOPPEKYUio, OYeHKy Oelicmeull napmuépa, ymems yoeircoams;
Ppazeums npedCmagieHue 0 Yucie U YUCI08bIX CUCTNEMAX 0N HAMYPATbHbIX 00
0etiCmeUmMenbHbIX YUCe]l;, 0 POIU BbIYUCTIEHUL 8 NPAKMUKe.

Keaopammnuie ypasnenus

BbInyckHUK Hay4YHUTCA:

pelaTh HEMOJIHBIE KBaIpaTHbIE YPaBHCHMS;

pelaTh KBaJpaTHbIE YPaBHEHUS BBIICICHUEM KBaJIpaTa JBY4JICHA;

pemaTh KBaipaTHbIE ypaBHEHHS 110 (HopMyIIe;

pelaTh 3aJa4y ¢ IIOMOILBIO KBaJpaTHBIX ypaBHEHUI;

IpUMEHSATh TeopeMy Buera u o6paTHyto Teopemy;

pacKJIaibIBaTh HA MHOKUTENIN KBAJAPATHBIN TPEXWICH;

pemaTh IpoOHbIe palliOHAIBHBIC YPaBHEHMS,

pelmars 3a7adyd  C  IIOMOIUBIO  pAallMOHAJbHBIX YPAaBHEHHM, BBIIENSSI TpU dTamna
MaTEMaTHYECKOT0 MOJEINPOBaHUS;

pelaTh palMOHAIBHBIE YPABHEHHUS], UCIIOJIb3Ysl METO/] BBEACHMSI HOBOM IEPEMEHHOM;
pelath OMKBaIpATHHIE YPABHEHMUS,;

pemaTh IpOCTEUIINE UPPALUOHAIIBHBIE YPABHEHHS.

Bbll’lyCKHuK noJjydunt 603MOACHOCNTb HAYYUMbCAL!

peuiams KeaopamHvle YPasHeHUsl ¢ Napamempamu U nPpo8oOUMs UCCIe008aHUe 8CeX KOPHEl
K8AOPAMHO20 YPABHEHUsL,

8bLINOIHAMb PABHOCUTIbHBIE NEepex00bl NpuU peuleHuu UPPAYUOHATbHLIX YPAGHEHUL PA3HOU
cmenenu mpyoHocmu,

80CNPOU3BOOUNb MEOPUIO C 3A0AHHOU CIMENEHbIO C6EPHYMOCMIL;

081a0emsv CReyuanbHbIMU NPUEMAMU PeleHUs YPAGHEeHUll U cucmem ypagHeHUll, Y8epeHHO
NPUMEHAMb annapam YpasHeHuil Ol peuleHus: pasHooOpasHeblX 3a0ay U3 MamemMamuki,
CMECHBIX NPeoMemos, NPAKMUKU,

NpUMeHAmMb 2paguieckue npeocmagienuss 01 UCC1e008aHUs YPAeHeHUll, CUCEeM
VPasHeHut, cooepicaujux napamemp,

cocmaesnsims niaH U noc1e008amebHOCHb OeliCMEULL 8 C8A3U NPOCHO3UPYEeMbIM
pe3yibmamon,

ocyujecmenams KOHMpOb, KOPPEKYUIo, OYeHKy Oelcmaull napmuepa.

Jleitcmeumenshuie yucna

BoimyckHUK Hay4uTCS:

OKPYTJIATH YUCJIa, 3alIMCHIBATh UX B CTAHAAPTHOM BHUJIC,
HCIIOJIB30BAaTh HAYAJIBHBIC ITPEACTABIICHHUA O MHOKCCTBE }IeﬁCTBHTeHBHLIX YHUCCII,
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¢ HCHOJIb30BATh B XOAC PCIICHUA 3a4a4 3JICMCHTAPHBIC NPCACTABIICHUSA, CBA3AHHBIC C
HpI/I6JII/I)KéHHI:IMI/I 3HAYCHUSIMHA BCIINYUH,

® YOpPOIIATh BBIPAXKEHUS, UCIIONb3YsI ONPEIEICHUE CTENIEHH C OTPUIATENIbHBIM ITOKa3aTeeM
Y CBOMCTBA CTETNICHH, BBIIOJIHATH IPe0Opa30BaHus BRIPAXKEHUN, COJIEPKAINX CTEEHb C
OTPHULIATEIILHBIM MTOKa3aTelieM;

® OIICpHUPOBATH IMOHATHAMH «TOXKIACCTBO», KTOXKIACCTBCHHOC r[peo6pa30BaHI/Ie»; JOKa3bIBaTh
TOXKAECTBA.

Bbll’lyCKHuK nojiydun 603MOACHOCNb HAYUYUMbCA.!
®  pazeumo npedcmaeﬂeHue O YUCjie€ U HUCI06blLX cucmemax ont HamypajlbHblX 0o
oeticmseumesnbHblxX uucei,; o poiu BbIYUCTICHUL 8 npakmuke,

®  pazsumv u yenyoums 3HAHUs 0 OeCAMUYHOU 3aNUCU OCUCMEUMETbHBIX YUCE]L
(nepuoduyeckue u Henepuoouueckue Opoou),

®  JIOHAMb, UMO YUCLO8bIE OAHHbLE, KOMOPbIe UCHONb3VIOMCS OISl XAPAKMEPUCMUKU 00bEKMO8
OKPYIHCAIOWe20 MUupa, S8ISI0MCs NPEUMYUECMEEHHO NPUOTUNCEHHBIMU, YMO NO 3aNUCU
NPUOIUNCEHHBIX 3HAYUEHUU, COOEPICAUUXCSL 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MOICHO
CYoums 0 NOSPEUHOCIU NPUOTUNCCHUSL

®  JIOHAMb, UNO nocpenHocnto pesyiobmama BbIYUCACHUL OOJINCHA ObIMb cousmepuma ¢
noepeutHocmsro UCXOOHDBIX aaHHblx;

® camocmoAamellbHoO 3ClayMbl661n’Ib, NJiarupoeanivb U 6blNnoJjlHANb y’{€6H0€ uccineoosanue.

Hepasencmea
BbIITyCKHUK HAy4uTCA:

e pelarh HEPABEHCTBA C OJHOM MEPEMEHHON U CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOU
IIEPEMEHHOM;

pelaTh KBaJpaTHbIE HEPABEHCTBA METOJOM HHTEPBAJIOB,

IIPUMEHATH CBOMCTBA YNCIIOBBIX HEPABEHCTB;

UCCIIeI0BaTh pa3inyHble (PYHKIIMM HA MOHOTOHHOCTH;

MNOHUMATh U MPUMCHATH TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOILICHHUEM
HCPAaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPAaBCHCTB,

® [IPUMEHSTH annapaT HEPaBEHCTB JUJIS PEeLICHUS 3a/1a4.

Bbll’lyCKHuK' noaydunt 603MOAHCHOCNTIb HAYUYUMbCAL:

®  PA3HOOOPA3HBIM NPUEMAM OOKA3ZAMENbCMBA HEPABEHCME, YBEPEHHO NPUMEHAMb Annapam
HepaseHcma OJisl peueHuUsi PA3HO0OPAZHBIX MAMEMAMUYECKUX 3a0ay U 3a0ay U3 CMEeHCHbIX
npeomemos, NPaKmuKu,

® npumensmsv epaguyeckue npedcmasienus 0Jis UCCIe008AHUS HEPABEHCME, CUCTEM
HEPaseHCcmas, cooeprcaux OyKkeennvie Koaghuyuenmol (napamempol);

®  UCNONB308aMb PA3IUYHBIE NPUEMBL NOUCKA UHDOpMayuu 6 UumepHeme 6 X00e yueOHOl
oessmelbHOCIU,

®  apeYMEeHMUpPOBAHHO OMEeYams Ha NOCMABIEHHbIE BONPOCHI,

®  00BACHAMb U3VUEHHble NONONCEHUS HA CAMOCMOAMENbHO NOO0OPAHHBIX KOHKPEMHbIX
npumepax;,

®  0pPeaHU308bI6AMDb UCCIEO0BAHUE C YeNbI0 NPOBEPKU CUNOME3,

®  OCyuecmensams KOMMYHUKAMUBHYIO PeIeKCUI0 KaK 0CO3HAHUe OCHOBAHUL COOCMBEHHbIX
Oeticmeuti u Oelcmeuti napmuépa.
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NudopManmoHHO-MeTOAHYECKOEe oDecnmeyeHHe
y4eOHOro mpomecca.

1. lomotHUTEIBHBIE IOCOOUSI ISl yYUTEJIs.

1. Oyenxa xadecTBa MOATOTOBKH BBHITYCKHHKOB OCHOBHOM MIKOJbI 10 MaremaTuke / I'. B. Jlopodees [u
ap.]. — M. : Ipoda, 2000.

2. Ancebpa. 8 xnacc. [loaroroBka Kk UTOrOBOM aTTeCTAllUMU : Y4€OHO-TPEHUPOBOYHBIE TECTHI : B 2 4. / MOJ
pen. @. @. JIsicenko. — Poctos H//]. : Jlernon, 2009.

3. Jlebeounyesa, E. A. Anrebpa. 8 kmacc : 3amaHus JUisi oOy4deHUs M pa3BuTHs ydammuxcs / E. A.
Jle6enunnena, E. 10. benenkosa. — M. : Uatemnekr-Llentp, 2007.

4. Xyoaoamosa, C. C. Marematuka B pedycax, KpoccBOpax, YaHBOp/Aax, KpUIITOrpaMMax. 8 Kiacc /
C. C. Xynanarosa. — M. : llIkonsnas [Ipecca, 2003.

[Ipu paboTe MOXKHO HCHONB30BATH TAKXKE CTAThU M3 HAYYHO-TEOPETUYECKOTO U METOJUYECKOTrO
KypHasa «MartemaTtuka B ILIKOJIE», U3 €XKEHEAENbHOTr0 y4eOHO-METOIUYECKOTrO MPUIIOKEHHUS K Tras3eTe
«IlepBoe ceHTsAOps» «MareMaTHKay.

2. JlonoJIHUTEIbHbIE TOCOOMSI I yHAIIMXCS.

1. 36asuu, JI. . 3ananus 1Mo MareMaTHUKe JUIs MOJTOTOBKHM K MMCBMEHHOMY dK3aMeHy B 9 kiacce / JI. U.
3BaBuu [u ap.]. — M. : IIpocBemenue, 2005.

2. [Tuuypun, JI. @. 3a ctpanunamu ydeOnuka anreopst / JI. @. [Tuaypun. — M., 1990.

3. Dnyuxnoneous nns nerer. T. 11. Marematuka. — M., 1998.

3. IuaaKTHKO-TEeXHOJI0THUYecKoe obecneyeHne y4eOHOro npouecca.
Tabnuyst o Kypcy anredpsl 8 Kiacca.

s unghopmayuonHo-KoMnvLIOMEPHOL NOOOEPIUCKU YUeDHO20 Npoyecca npeononasaencs
UCNONbL308AHUE CLEOYIOWUX NPOCPAMMHO-NEe0a202UYeCKUX CPEOCM8, Peaiu3yembix ¢ NOMOWbIO
KoMnvlomepa:

4. [IporpaMMHo-nIefaroruyecKue cpeacTBa, peajusyemMbie ¢ IOMOIIBI0 KOMIIbIOTEPA.

1. CD «1C: Penerurop. Marematuka» (KuM).

2. CD «Aunrebpa He ans ominyHUKOB» (HUM 5KOHOMUKHN aBHALIMOHHOM MTPOMBIIIIIEHHOCTH).
3. CD «Maremaruka. 5—11 kmaccel. [Ipaktukym».

4. Buneoypoku Anre0pa 8 kiacc.

s obecneyenus n1000meopHo20 yuebHo20 npoyecca npeonoaazaemcs UCHONIb308aHUe
ungopmayuu u mamepuanos ciedyrowux Hnmepnem-pecypcos:

S. MaTEepHeT-pecypcehl AJIsl YUUTEJs.

1. MunuctepctBo obpazoanusi PO. — Pexum goctyna : http://www.informika.ru; http://www.ed.gov.ru;
http://www.edu.ru

2. TectupoBanue online: 5—11 kaccel. — Pexxum nocrtyma : http://www.kokch.kts.ru/cdo

3. Ilenarormueckass Macrepckasi, ypoku B VHTepHeT u MHoroe apyroe. — Pexxum nmoctyma : http://
teacher.fio.ru

4. HoBble TexHOJIOTUH B 00pa3oBaHuu. — PexxuM noctyna : http://edu.secna.ru/main

5. Merasunuknonenust Kupmina u Medoaus. — Pexxum gocrtymna : http://mega.km.ru

6. CaiiTel SHIMKIIONENNNA, Hampumep. — Pexum moctyma : http://www.rubricon.ru; http://www.ency-
clopedia.ru

6. Lilndposnie odpazoBarenbHbie pecypesl (LLOP).

1. Wutepuer-nopran Bcepoccuiickoit onuMuansl MIKOJIBHUKOB. — Pexxum moctyma :  http://www.
rusolymp.ru

2. Bceepoccuiickue IHUCTaHIIMOHHBIE IBPUCTUYECKUE OJIMMIIMAJBI MO0 MaTeMaTuke. — Pexum gocrymna :
http://www.eidos.ru/olymp/mathem/index.htm

3. MadopManmoHHO-TIONCKOBas cucTeMa «3amadmn». — Pexxum joctyna : http://zadachi.mccme.ru/ easy
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4. 3amaun: wHGOPMAIIMOHHO-TIOMCKOBAs CHUCTEMa 3a7ad Mo matemMaTuke. — Pexxum mocryma : http://
zadachi.mccme.ru

5. KonkypcHble 3a1aui IO MaTeMaTUKe: CIIPAaBOYHUK M METOJbI pemeHus. — Pexxum pocryna : http://
mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

6. Matepuaibl (TIOJTHBIC TEKCThI) CBOOOIHO PACIIPOCTPAHICMBIX KHUT [0 MaTeMaTHKe. — PeXUM JocTyma
. http://www.mccme.ru/free-books

7. MaTtematuka JiIsl OCTYIAIONMIUX B BY3bl. — Pesxkum octyna : http://www.matematika.agava.ru

8. BhITyCKHBIC ¥ BCTYNMHUTEIbHBIC 9K3aMEHBI TI0 MATEMAaTUKE: BAPUAHTHI, METOJIMKA. — PexxuM noctyna :
http://www.mathnet.spb.ru

9. OnuMIinaiHbIE 3a]]a49M 110 MaTeMaTuKe: 0a3a JaHHbIX. — Pexkum mocrtymna : http://zaba.ru

10/ MockoBckue MaTeMaTH4YeCKue OJIMMIHUAAbl. — Pexum pocryma @ http://www.mccme.ru/olym-
piads/mmo
11. lIkonpHBIE W paliOHHBIE MaTeMaTH4ecKue ojuMmriuanbl B HoBocmOupcke. — Pexum gocryna :

http://aimakarov.chat.ru/school/school.html

12. BupTyanbHas 1IKoJIa IOHOTO MaTeMaThka. — Pexxum noctymna : http://math.ournet.md/indexr.htm

13. bubnmoreka SNEKTPOHHBIX YYEOHBIX MOcoOMi O Matematuke. — Pexum nocryma : http://
mschool.kubsu.ru

14. O6pa3zoBatenbHblil moptan «Mup anredpsi». — Pesxxum goctyna : http://www.algmir. org/ index.html

15. CnoBapu BCD pasznuunbix aBTOpoB. — Pexxum noctyna : http://slovari.yandex.ru

16. OTi0aBI, BBINOJTHEHHBIE C  HCIOJNB30BAHHEM COBPEMEHHOH KommbioTepHOH 3D-rpadukw,
YBIICKATEIILHO U MHTEPECHO PACCKA3bIBAIOIIUE O MATEMATHKE M €€ PUIIOKEeHUsIX. — Pexxum nocryna : http://
www.etudes.ru

17. 3aounas ¢usznko-mMaTemMarHueckas Imkoyia. — Pexxum poctyma : http://ido.tsu.ru/schools/physmat/
index.php

18. EI'D no matemaruke. — Pexxum noctyma : http://uztest.ru
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