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[Mpuaoskenne k O 00O, YTBEPKIAECHHON NpHKazons
MOY «Cpeansas wkona Ne 8 ot 19.05.2015 No 90/01

YTBEPXKAEHO COI'JIACOBAHO [lpotokon 3acenanus
peluIeHneM neaaroruyeckoro METOMYECKOr0 0ObeIHHEH IS

coBeTa yuurenedi maremMatukm, husmi,
MOV «Cpennsis wkona Ne 8 € 3aM. 1upekTOopa no YBP nHbopmatikn MOY «Cpennss
or 31.05.2019r. npoTokes Ne 4 M Y Cpeamm wKkoaa Ne 8y kona Ne 8
[Ipeacenarens - ’ C.B. Auapusw ot 21.05. 2019r. npotokon Ne 4
Hupekrop OY noanuc 0 C.H. [Tuckapesa
—efbt)
noanuceL
Mpukas no MOY «Cpeansisi wkona No 24.05.2019 roaa RykOBOLTEnS MO

8» Ne 43/04 o1 31.05.2019 rona

AJANITUPOBAHHASI PABOYASI IPOTPAMMA
. o0yuaroumnxces
€ 3a1epKKOH NCHXHYeCKOoro pasBuTHS

(cpox peanuszaunu 5 J1eT)

10 MaremarTruke
—d41MKe
(YKazaTb yueGHblii npeamer, kype)

YpoBeHb 06pazosanis (Kmacc)  ocHOBHOe ofmee oOpa3soBanmne (5-9 KJ1aCChl)

(HauanbHoe obluee,  OCHOBHOE OBLIee obpasoBaHue, cpeanee obwee obpasoBaHuec ykazanuewm knaccos)

KonuvecTso yacos 845y

Yyurenp ITuckapeBa Ceernana HNBanoBua

2019r.



IHosicuuTeanLHAA 3aNIMCKA.

CoBeplilieHCTBOBaHUE COJEpKaHUS 00pa30BaTENbHBIX MPOrPaMM OCHOBHOIO 001ero oOpa3zoBaHus AJis
nereii ¢ OB3 cBs3aHO ¢ HEOOXOIUMOCTBIO aJamnTaldl y4eOHBIX MPOTpaMM IMPH COXPAHEHUH OOIIEero
o0Bbema coaepkanusi o0ydenus. B orcyrcTBuu denepanbHbIX Y4eOHBIX MPOTrpaMM AJs JeTel ¢ 3aaep>KKOoi
MICUXUYECKOTO Pa3BUTHA B OCHOBHOM IIKOJIE, ObUIa pa3paboTaHa aJanTUpOBaHHAs yueOHast mporpaMMa Ha
OCHOBE UMEIOIINXCS HOPMATHUBHBIX JTOKYMEHTOB. AnanTtupoBaHHas palouass mporpaMma I0
npeamery «Marematuka» ans ydammxcs ¢ 3IIP cocraBiena B coorBercTtBUM C¢  «DenepanbHbIM
roCy/lapCTBEHHBIM 00pa30BaTENIbHBIM CTaHJIAPTOM OCHOBHOT'O OOIIEro oOpa3oBaHHs», ¢ TPEOOBAHUSIMU K
pe3yabTaTaM OCHOBHOTO OOIIero o0pa3oBaHWs, NPEICTABICHHBIX B (eaepaibHOM TOCYAapCTBEHHOM
00pa30BaTeNpHOM CTaHJApTE OCHOBHOTO 0011ero 00pa3oBaHusi, MPUMEPHON MPOrpaMMBbl IO MaTEMaTHKE C
YU4ETOM TMPEEeMCTBEHHOCTH C MPUMEPHBIMHU MpOrpaMMaMH Ha4yaJlbHOro 00mero oOpa3oBaHus 110
MaTeMaTHKe.

Pabouas mporpamma mo marematuke paspaborana ¢ yuetoM tpeboanmii ®I'OC
00O, yTBepxIeHHBIM MpHKa3oM MuHucTepcTBa 0OpazoBaHus u Hayku Poccuiickoit denepanuu ot 17
nexabpst 2010 r. Ne 1897, B coorBercTBHU ¢ aBTOpcKOi mporpammoit A.I'. Mepsnsk, B.b. TlonoHckwuid,
M.C. fAxup, E.B. bynko (Marematuka: nporpammsl : 5-9 kiaccsl A.I'. Mepsnsik, B.b. [Tononckuit, M.C.
SAxup, E.B. bynko /. — M. : Benrana-I'pad, 2015. — 112 ¢.) u YMK

Heas peanu3zauun AOII o6yuyaromuxcs ¢ 3[IP — obecneyenue BoinonHenus tpedosanuii ®I'OC
obyyaromuxcs ¢ OB3  mocpencTBOM MaKCHUMalbHOTO YAOBJIETBOPEHHUS OCOOBIX 00pa3oBaTeIbHBIX
norpedHocTell oOywaromuxcsi ¢ 3I1P, obecrieunBarOmMX yCBOCHHE HMMHU COIMAJIBHOTO U KYIBTYPHOTO
OIIBITA.

JlocTrkeHne oCTaBIEHHOM 1IeJIM IPEyCMaTpUBAET PELICHUE CIAEAYIOUIMX OCHOBHBIX 3a/1a4:
-opMupoBaHue 001IeH KyIbTYpbl, AYXOBHO-HPABCTBEHHOE, IPaX/IaHCKOE, COLUAIBHOE, INYHOCTHOE U
WHTEIJUICKTyalbHOE Ppa3BUTHE, Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, COXpaHEHHWE M YKpEIJICHHE
310poBBs oOydaromuxcs ¢ 311P;

-JIOCTH>)KEHUE TUTaHUPYEMBIX pe3ynbTaroB ocBoeHus AOIL, 1ieneBbix yCTaHOBOK, TPHOOpETEHNE 3HAHUA,
YMEHUH, HaBBIKOB, KOMIIETCHIMHA M KOMIETEHTHOCTEH, ONpelensieMbIX JUYHOCTHBIMHU, CEMEHHBIMHU,
OOIIECTBEHHBIMHU, TOCYJIaPCTBEHHBIMU MOTPEOHOCTSIMH M BO3MOXHOCTSAIMHU oOydvaromierocs ¢ 3IIP,
WH/IMBUyaJIbHBIMA OCOOEHHOCTSIMU Pa3BUTHS U COCTOSHUS 3/10POBbS;

-CTaHOBJICHHE U pa3BUTHE JUYHOCTHU oOyuaromierocst ¢ 3[1P B e€ nHaMBUAYaIbHOCTH, CAMOOBITHOCTH,
YHUKaJIbHOCTH W HEMOBTOPUMOCTH C OOECHeYyeHHEeM IPEOAOJIEHUS] BO3MOXHBIX TPYIHOCTEH
MM03HABaTEJIbHOT0, KOMMYHUKAaTUBHOI'O, IBUTaTeIbHOTO, IMYHOCTHOTO Pa3BUTHS;

-co3/1aHue OJaronpUsATHBIX YCIOBHM JUIs YIOBJIETBOPEHHUS 0COOBIX 00pa30oBaTelbHBIX MOTpeOHOCTEH
oOyuarommmxcs ¢ 311P;

-obecreueHue JOCTYITHOCTH MOIY4YeHHUsI KaYeCTBEHHOTO OCHOBHOI'O 00111ero o0pa3oBaHus;
UCIIONIb30BaHUE B  00pa30BaTebHOM IIPOIECCE COBPEMEHHBIX O00pa30BaTENbHBIX TEXHOJIOTHM
NeSITeTbHOCTHOTO TUIIA,

-TIpeI0CTaBIeHNE 00yJarOIIMMCS BO3MOKHOCTH TS 9PPEKTUBHOM CaMOCTOSTEILHOM paOOTHI.

[Ipu amanTanuu mporpaMMbl OCHOBHOE BHHUMaHHUE ClIeyeT oOpamiaTh Ha oBianeHue aetbmu ¢ 3I1P
MPAKTUYECKIMH YMEHUSMHU U HaBBIKaMH, HA YMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEICHUH, HCKITIOUECHNE
WU BKJIFOYEHHUE OTNIETBHBIX TEM WM IIEJIBIX Pa3/esioB B MaTEpHAIIbI JJIT 0030PHOTO, 03HAKOMHUTEIHHOTO
Wi GaKyIbTaTUBHOTO U3YUCHHUSI.

AnantupoBaHHas pabouasi mporpaMma 1Mo MaTeMaTHKE COJEPKHUT TEepeueHb BOMPOCOB, KOTOPHIE
noanexxar  obs3aTenbHOMY U3Yy4YeHHIO. B Hell coxpaHeHa TpaJAMIIMOHHAs OpHUEHTAlUS  Ha
dbyHIaMEHTAIBHBIA XapakTep oOpa3oBaHMs, HA OCBOCHHE YYEHHKAMH OCHOBOIIOJATAIOIIMX TMOHSATHN W
uJeH, U BKIIIOYaeT MaTepual, CO3/1aloIni OCHOBBI MATEMaTHUYE€CKON rpaMOTHOCTH.
[Ipu »TOM  yBenuyeHBl akTUBHbIE (OPMBI  pabOThI, HaANpaBlEHHbIE HAa BOBJIICUECHUE Y4YaLIUXCS B
MaTEMaTHYECKYIO JIeATeIhbHOCTh, Ha OOECIeYeHHE MOHMMAHUS HMH MaTeMaTHYeCKOro Marepuayia Hu
pa3BUTHSA UHTEIUVIEKTa, MPUOOPETEHUS NPAKTUYECKUX HABBIKOB, YMEHHUI MPOBOJUTH PACCYXKICHUS,
JI0Ka3aTebCTBA.

Hetu ¢ OB3 u3-3a 0COOEHHOCTEHW CBOETO MCUXUYECKOTO PA3BUTHUS TPYAHO YCBAMBAIOT MPOTPAMMY
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M0 MaTeMaTHKe, B CBSI3M C OTHUM B IpOrpamMMmy o0OIIeo0pa3oBaTeIbHON HIKOJIBI HEOOXOAMMO BBECTH
HEKOTOPBIC U3MECHCHUS:

[Tporpamma peanm3yercssi C IOMOIIBIO COBPEMEHHBIX IEAATOTHYECKUX TEXHOJOTHI: TEXHOJIOTUU
ypoBHEBOH  nuddepeHmaniy, pasHOYPOBHETO OOYYECHHs, a TakKe COBPEMEHHOTO TPaJAUIMOHHOTO
O00y4YeHHs, HCIOJB3YIONIEE KIACCHUYECKYIO CUCTEMY B COUYCTAHWUHU C TEXHHUYSCKUMH cpencTBamu. Kaknast
U3 STUX TEXHOJIOTHI TpeayCcMaTpHBaeT OpPraHM3aLMI0 Y4eOHOTO mpollecca 4Yepe3 TEOpPeTUYEeCKHe W
MPAKTUYCCKHUE BUIBI 3aHITHI

Hesn, 3aqaun npenoJaBaHusi y4eOHOIrO nmpeaMera

IHenu yuedOHOro kypca:

* ¢opMupoBaHHMe NpeICTABJIEHUH O MaTeMaTHKe KAaK YHHMBEPCAJIBHOM S3bIKE HAyKH, CPEICTBE
MO/JICIIMPOBAHUS SIBIICHUH U TIPOLIECCOB; 00 MIEAX U METO/IaX MaTEMAaTUKH;

* Ppa3BHTHE JIOTHYECKOr0 MbIILIEHUs, IPOCTPAHCTBEHHOI'O BOOOpPaXEHUs, AJITOPUTMUYECKOMN
KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAMMOM Juid Oyaymed mnpodeccHoHaTbHOM
JESTeNbHOCTH, a TAKXKe MOCIIEeIYIOIEro 00y4eHus B BBICIIEH ILIKOJIE;

* OBJIaJleHHEe MATEeMATHYECKMMH 3HAHUSMM H YMEHUSIMH, HCOOXOIMMBIMU B TOBCEIHEBHON JKU3HH,
JUI. M3Yy4YEHMs IIKOJbHBIX E€CTECTBEHHOHAYYHBIX JWUCLUMIUIMH Ha O0a30BOM YpOBHE, JUISl IOJYy4YCHHS
o0Opa3oBaHMs B 00JIACTSX, HE TPEOYIOMUX YriyOIEHHOW MAaTEMAaTHYECKOM MMOATOTOBKH;

* BOCIIMTAHUE CPEJICTBAMM MAaT€MaTHKH KyJIbTYpbl JIMYHOCTH, IOHUMAHUS 3HAYMMOCTH MaT€MaTHKH
IUIE HAYYHO-TEXHHYECKOTO MpOrpecca, OTHOMICHHWS K MaTeMaTHKe KaKk K YacTh OOIIeuesloBeYecKOM
KYJIBTYpBI 4epe3 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MaTEMaTHKU.

C yuerom TpeOoBaHuii denepanbHOrO rocyAapCTBEHHOrO0 00pa30BaTEIbHOIO CTaHJAapTa OCHOBHOIO
obmiero oOpa3oBaHusl B COAEPKAHUU pabodell MPOrpaMMBbl MPEIIONIaraeTcsl Pealn30BaTh aKTyalbHBIE B
HacTosilllee BpeMsl KOMIIETEHTHOCTHBIM, JMYHOCTHO OPHUEHTHUPOBAHHBIM, NEATEIbHOCTHBIA MOIXOMBI,
KOTODBIE ONPEACIAIT 3a1a4Yl O0y4YeHHnd:

- MpUOOpPETeHHE MaTEeMAaTHUYECKUX 3HAHUN U YMEHUII;
- OBJIaJIcHHUE 00OOIICHHBIMU CIIOCOOAMH MBICITUTEIBHON, TBOPUYECKOH JCITEILHOCTEH;

- OCBOCHHME KOMIIETEHIIUH: yueOHO-TI03HABATEIbHON, KOMMYHUKAaTUBHOM, pe(IeKCUBHOM, TUYHOCTHOTO
CaMOpa3BUTHUS, IEGHHOCTHO-OPUEHTALMOHHON U MPO(HeCCHOHAIBHO-TPYI0BOIO BBIOOpA.
OcHoBHOIT 3amaveii oOyuenuss maremaruke jnaerer c¢ 3I[IP sBisercs obOecrnieueHwe MPOUYHBIX U
CO3HATEJIbHBIX MaTeMaTUYeCKUX 3HaHUM M YMEHUH B paMKax 00pa3oBaTeIbHOIO CTaHJapTa, HEOOXOAUMBIX
y4aluMmcs B MOBCEIHEBHOM KHU3HU U OyAylIel Tpy10BO# AesaTeabHOCTH. BakHeHIMMY KOPPEKIIMOHHBIMU
3aJlayaMi  Kypca MAaTE€MaTHUKU SBJISIOTCA PAa3BUTHE JIOTMYECKOTO MBINUIEHUS M pPEYd  ydalluuxcs,
(bopMHpOBaHME Y HUX HABBIKOB YMCTBEHHOI'O TpyJa IJIAHUPOBaHUE pabOThl, MOUCK PALlMOHAIBHBIX MyTei
€€ BBINOJIHEHNUs, OCYIIECTBIEHUE CAMOKOHTPOJIA.

HIKOAPHUKK JOKHBI HAYYUTHCS TPaMOTHO W aKKypaTHO JeNlaTh MaTeMaTU4YecKue 3alucH, YMETh
O0OBICHUTD HX.

1) B HampaBlIEeHUU JIMYHOCTHOTO Pa3BUTHUS:

* pa3BUTHE JIOTHYECKOTO W KPUTHYECKOTO MBIIIICHUS, KYJIBTYPhl PEYH, CIOCOOHOCTH K YMCTBCHHOMY
IKCIIEPUMEHTY;

* (opMHpOBaHWE Yy YyYANIMXCA HWHTEIUICKTYaTbHOW YECTHOCTH M OOBEKTHBHOCTH, CIOCOOHOCTH K
MIPEOIONCHUIO MBICTUTENBHBIX CTEPEOTUIIOB, BRITEKAIOIINX M3 OOBIIEHHOTO OMBITA;

* BOCIIUTAHUE KAYECTB JTMIHOCTH, 00CCIICUNBAIONTNX COITUATBHYI0 MOOMIIBHOCTD, CITOCOOHOCTh MPUHUMATh
CaMOCTOSITENILHBIEC PEIICHNUS;

* opMUpOBaHUE KAYECTB MBIIUICHUS, HEOOXOUMBIX JIJISl a/IallTalldd B COBPEMEHHOM HH(OPMAIIHOHHOM
00IIIECTBE;

* pa3BHTHE UHTEPECa K MATEMATHICCKOMY TBOPUYECTBY U MATEMAaTHICCKUX CITOCOOHOCTEH;

2) B MeTanpeIMEeTHOM HalpaBJICHUU!

* (hopmupoBaHUE MPEACTABICHUI 0 MaTeMaTUKE KaK YacTH OOIIEYEIOBEYECKON KYIbTYpPhI, O 3HAYMMOCTH
MaTEMaTHKHU B Pa3BUTHH LUBUIN3ALMU U COBPEMEHHOT'O OOIIIECTBA;

* pa3BUTHE MPEICTABICHUNA O MaTeMaTUKE Kak (hopMe OMUCAHUS U METOJIe TIO3HAHUS JEHCTBUTEIBHOCTH,
CO3/IaHH€ YCTIOBHM JJIsl MPpUOOPETEHUS TEPBOHAYAILHOTO OIbITa MATEMAaTHYECKOTO MOICTUPOBAHUS;

* (opMHpOBaHKE OOIIUX CIIOCOOOB MHTEIUICKTYAIbHOM AEATENbHOCTH, XapaKTePHBIX Ui MaTeMaTHKH U
SIBJSIFONIIUXCS. OCHOBOM TI03HABATEIBHOM KYJbTYpPHl, 3HAYUMOHN MJIsi PAa3IHYHBIX cep dYernoBeuecKon
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JACATCIIbHOCTH,

3) B mpeIMETHOM HaIpaBJICHUU:

* OBJIQJICHHE MaTEMaTHYECKHUMH 3HAHUSMH M YMEHUSIMHU, HEOOXOTUMBIMU TSI TIPOIOJKEHUsI OOyUeHUs B
CTapuieil IIKOoJe WM HHBIX OOIIe00pa30BaTENbHBIX YUPEKACHUAX, H3YUYEHUS CMEXKHBIX JUCHUIUIMH,
MIPUMEHEHHUSI B TIOBCEIHEBHOM JKU3HMU;

* coznaHue ¢yHIaMeHTa s MaTeMaTUYeCKOro pa3BUTHS, (OPMUPOBAHHUS MEXAHHU3MOB MBIIUICHHUS,
XapaKTEePHBIX JJII MATEMATHUYECKOU JIEATETbHOCTH.

MecTo npeamMera B 0a3MCHOM Yy4eOHOM IJIaHe

CornacHo QenepaibHOMY 0a3MCHOMY Y4YeOHOMY IUIaHy JUIsi OOpa30BaTEIbHBIX YUPEIKICHHMA
Poccuiickoit ®enepanuu Ha H3yyeHHME MAaTeMaTUKU Ha CTYNEHH OCHOBHOrO o00IIero oo0pazoBaHus
OTBOAUTCS HE MeHee 875 u u3 pacuera 5 4 B Hezento ¢ V no IX kiacc.

CormacHo TOIOBOMY KajeHaapHoMy yuyeOHomy rpaduky MOY «Cpemnss mkoma No8y
MPOJOJDKUTENBHOCTh YUeOHOTO roja B 5- 8 kiaccax cocraBisier 34 Henenu, B 9 kiacce - 33 Henenu.
KomnuecTBo uacoB B rox 845 yacos. Takum o6pazom, mporpamma paccuntana Ha 845 yacos.
Pacnpenenenne yaeOHOTO BpeMEHU MEXIY 3TUMH MPEIMETaMU IPEACTABICHO B TaOIUIIE.

Kaaccest IIpeaMeThl MATEMATHYECKOTO IUKJIA KosmuecTBO 4acoB Ha CTymeHH
OCHOBHOI'0 00pa3oBaHus
5-6 Martemartuka 340
7-8 Paznen maremaTtuku «Anredpar» 204
Pa3znen marematuku «I'eomerpusi» 136
9 knacc Pazgen marematuku «Anredpar 99
Paznen maremaTuku «I eomeTpusi» 66
Bcero 845

Conep:xanue yueOHOT0 npeamera
CogepxaHue KypcoB MaTEMaTHKU 5—6 KIIaccoB, anreOpbl U reOMEeTpUH 7—9 KIacCOB 0OBEIMHEHO
KaK B HICTOPUUCCKHU CIIOKHBHIMCCA JIMHUN (‘-II/ICJ'IOBaH, anre6pa1/1qec1<a${, reoMeTpruicCcKas, @yHKHHOHaJIBHaﬂ
W JIp.), TAK U B OTHOCUTEIHHO HOBBIE (CTOXACTHYECKas JIMHUA, «pealibHas MareMatukay). OTaensHo
MIPEJICTaBJICHBI JIMHUSA CIOKETHBIX 33/1a4, UICTOPUYECKAs JIMHUS.

J1eMeHTBI TCOPHH MHOXKECTB U MaTeMATHYEeCKOH JJOTHKH

CornacHo @I'OC ocHOBHOro 0011er0 00pa3oBaHusl B KypC MaTeéMaTUKH BBeJEH paszen «Jlorukay,
KOTOPBIH He MpeAarnoyaraeT JOMOJIHUTENbHBIX YacOB Ha M3YyYEHMHM U BCTPAWBACTCS B PA3JIUYHBIE TEMBI
KypCOB MaTeMaTUKU U MH(OOPMATHKH U TIpeABapsAeTCs 03HAKOMIICHUEM C HJIEMEHTaMU TEOPUU MHOXKECTB.

MHoskecTBa M1 OTHOIIEHHUS MEKITY HUMHU

MHO)KCCTBO, xapakmepucmu4deckoe CB0LICMBO MHOdMCcecmeda, JJICMCHT MHOKCCTBA, HNYCMOE,
KOHeYHoe, bOeckoneuHoe MHONCECMBO. HO}IMHO)KGCTBO. OTtHomeHune MPUHAJIC)KHOCTH, BKIKOUCHUA,
PaBCHCTBA. DIIEMEHTBI MHOX>KECTBA, CITIOCOOBI 3alaHusA MHOKCCTB, pdcnosHasarnue NOOMHOICECE U
NIEMEHMOB NOOMHONCECME C UCNONIb308AHUEM Kpyzoe6 Qﬁﬂepa.

Onepaunn HaJa MHOKeCTBaAaMH

[lepeceuenne M 0OBEAMHEHUE MHOXKECTB. PazHocmb MHOJCeCcm8, OONOIHEHUe MHONCECHEd.
Humepnpemayus onepayuii Ha0 MHOMCECMBAMU C HOMOWbIO KpY2os Jiiiepa.

DJIeMEeHTHI JOTHKHU

Onpenenenre. YTBepKIeHUS. AKCHOMBI U TeopeMmbl. JlokazarenbcTBO. JloKa3aTenbCTBO OT
npotuBHOTO. Teopema, oOpaTtHas ganHou. [Ipumep u KOHTpIIpUMED.



Bricka3niBanusa

VICTUHHOCTD W JIOKHOCTh BBICKa3bIBaHUsA. CrooicHvle u npocmole evickaszvieanus. Onepayuu Hao
8bICKA3LIBAHUAMU € UCHONb308AHUEM JIOSUYEeCKUX C8A30K: U, UIU, He. YClo8Hble BblCKA3bIBAHUS
(umnauxkayuu).

Conep:kanue Kypca MaTeMaTHKH B 5—6 KJ1accax
HartypanbHbIii psii YuCceJ M ero CBOMCTBA

HarypanpHOe 4iciio, MHOXKECTBO HATypaIbHBIX YHCET U €r0 CBOMCTBA, M300paKeHNE HATYPATbHBIX
YyCeJl TOYKaMH Ha YUCJIOBOU npsMou. Mcroib30BaHHE CBOMCTB HATYPaJbHBIX YUCEN IPU PEIICHUU 3a/1a4.

3anuch ¥ YTEeHHe HATYPAJIBbHBIX YHUCEJ

Paznuune mexnay umdpoit m uncnom. Ilo3unuoHHas 3amuch HATYypalbHOTO YHUCIA, MOMECTHOE
3Ha4YeHue LB, pa3psabl U KIACChl, COOTHOIIEHUE MEXIY JBYMs COCEJIHHUMH pa3psIHbIMU €IUHHULIAMHU,
YTEHHE U 3aIlUCh HATYPAJIbHBIX YHCEIL.

OxpyrieHue HATYPaJbHBIX Y Ce]
Heobxonumocts okpyrienus. [IpaBuiio okpyrieHust HaTypaibHbIX YUCEIL.
CpaBHeHMe HATYpPaJILHBIX YHcesl, CPaBHeHHe ¢ yucaoMm 0

[lonsAiTHE O CpAaBHEHUM 4YHUCEN, CPABHEHHME HATypaJbHBIX YHUCEN APyl C JIPYyrOM U C HYIEM,
MaTeMaTHyecKas 3aluch CPaBHEHUI, CIIOCOOBI CPABHEHMSI YU CEIL.

I[eﬁCTBHﬂ C HATYPAJIBbHBIMHA YUC/IAaMHU

CrnoxxeHue u BBIYUTAHUEC, KOMIIOHCHTBI CJIOKCHUSA U BbIYUTAHUSA, CBA3b MCIKAY HUMH, HAXOKIACHUC
CYMMBI W PAa3sHOCTH, HW3MCHCHUC CYMMBI W PA3HOCTH HIpPHU HN3MCHCHHH KOMIIOHCHTOB CJIOXCHUA H
BbIYUTAHUA.

yMHO)KeHI/IG n ACJICHUEC, KOMIIOHCHTBI YMHO)KGHI/ISI n ACJICHUs, CBA3b MC)KI[y HHUMU, YMHO)KGHI/IG H
CIIO)KEHHE B CTOJIOMK, JAETICHHE YTOJKOM, MPOBEpKa pe3ylbTaTa C MOMOIIBI0 MPUKUAKA U OOpaTHOTO
JIEUCTBUS.

IlepemMecTUTENbHBIM W COYETATENbHBIA 3aKOHBI CIOKEHUS W YMHOXEHHUS, PacClpeleIuTeIbHbIN
3aKOH YMHOXKEHUSI OTHOCUTEILHO CIIOKEHUS, 000CHO8aHUE aAleOpUMMO8 GbINOIHEHU apudmemuyecKux
oelcmeuil.

CremneHb ¢ HATYpaJbHBIM MOKa3aTeIeM

3anuce uymcia B BUAC CYMMBI pa3psaaHbIX Cllara€MbIX, IMOPAJOK BBIIIOJIHCHUS HeﬁCTBHﬁ B
BBIPAXKCHUAX, COACPKAMIUX CTCIICHb, BBIYUCIICHUC 3HAUYeHUH BBIpa)KeHHﬁ, coacpKalux CTCIICHDb.

Yuci10Bble BHIPAKEHUSA
UuciioBoe BBIPAKEHUE U €r0 3HAYECHUE, IIOPAIOK BBIIIOJIHEHUS JEHCTBUMN.
Jenenue ¢ octTaTkOM

I[CJ'ICHI/IC C OCTATKOM Ha MHOXCCTBC HATYpPAJIbHBIX YHCCI, ceolicmea OelleHus. ¢ OCMAMmKOM.
HpaKTI/I‘-IeCKI/IC 3aga4d Ha ACJICHUC C OCTATKOM.

CBoiicTBa M IPU3HAKH JeJIMMOCTH



CBOWMCTBO JIETUMOCTH CyMMBbI (pa3HOocTH) Ha uucio. [lpusnaku nenmmmoctu Ha 2, 3, 5, 9, 10.
Ipusnaku oenumocmu na 4, 6, 8, 11. JJoxazamenbcmeo npuznaxog deaumocmu. PerieHne mpakTHUYECKUX
3a/1a4 ¢ MPUMEHEHUEM IPU3HAKOB JICTHUMOCTH.

Pa3sioxkeHue 4ync/ia Ha NPOCTbIe MHOKUTEIHN
[IpocTeie u cocTaBHbIE YUCHA, pewemo Ipamocghena.

PaznoxxeHue HaTypaJlbHOrO 4YMCIa HAa MHOXHUTEIH, PA3J0KEHHE Ha TMPOCThIE MHOKUTEIH.
Konuuecmso oenumeneii uyucna, aneopumm pasiodnfCeHusi YUCIA HA NPOCMble MHOMCUMENU, OCHOBHASL
meopema apugmemuxu.

AuredpanyecKkue BbIpasKeHUs

Hcnonb3oBanue OykB s 00O3HA4YEeHUs YHCEN, BBIYMCICHME 3HAYEHUs alreOpandyeckoro
BBIPO)KEHUS, IPUMEHEHHE alIreOpandecKuX BBIPAKCHUN JIJISl 3aIMCH CBOICTB apu()METHUECKUX JEHCTBUH,
peoOpa3oBaHue ANreOPandecKuX BRIPAKESHUH.

JleJMTe/ 1M M KpaTHbIE

Jlenurenb U €ro CBOMCTBA, OOIIUI NEIUTENh ABYX U O0Jee Yrces, HanOOIbIIHA OONTHI EITUTEb,
B3aMMHO MPOCTHIC YUCIIA, HAXOXKJIEeHUE HanOobIIero odmiero aenurtens. KpatHoe u ero cBoiicTBa, ooiee
KpaTHOE JIBYX H 00Jiee uncel, HauMEeHbIee o0Iee KpaTHOe, CIIOCOOBI HAX0XICHUS HAMMEHBIIIETO 00IIETro
KpaTHOTO.

OO0bIKHOBEHHBIE IPOOH

Josst, yactb, OpoOHOE Yucio, ApoOb. JIpoOHOE YMCIIO Kak pe3ynbTar jeneHus. [IpaBuiibHBIC U
HEeMpaBUIbHBIE TPOOH, CMEIIaHHAs TPOOh (CMEIIaHHOE YHCIIO).

3anmuch HATypalbHOTO YHWCIAa B BHJE JApoOM C 33JaHHBIM 3HAMEHaTeleM, IpeoOpa3zoBaHUE
CMELIaHHOM 1poOu B HEMpaBHIbHYIO ApoOb U HA00OPOT.

[TpuBenenue npobeii k oOeMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnosxeHue 1 BhIYMTaHHE OOBIKHOBEHHBIX JIpo0ei. YMHOXKEHUE U JIeJIeHHe OOBIKHOBEHHBIX Jpo0eit.
Apudmernueckue JeMCTBUS CO CMEILIaHHBIMU IPOOsIMHU.

Apudmerndeckne AeHCTBUS ¢ APOOHBIMHU YUCIIAMH. Cnocobuvl payuonanuzayuu GulYUCIeHUU U UX
npuMeHeHue npu bINOTHEeHUU OelUcmeuil.

JecaTH4HbIE APOOH

Llenas w npoOHas wyactu JecatudHoW Jjapoou. [IpeoOpasoBaHme necATHYHBIX Jpo0eil B
oObIKHOBeHHbIE. CpaBHEHUE JecATHYHBIX ApoOel. Clo)kKeHHe M BbIYMTAHUE JIECATUYHBIX JApoOeH.
OkpyriieHHe JAeCSITUYHBIX apo0eil. YMHOXEHHE W JIelieHHe JEeCSATUYHBIX IpoOeil. [Ipeobpazosanue
00bIKHOBEHHbIX Opobell 8 Decsimuutble Opoou. Koneunvle u beckoHeunvle decsimuyHvle Opoou.

OTHomeHnne AByX Yuces

Macmtab Ha tuiane u kaprelpomopumu. CoiicTBa mpomopuuii, MpUMEHEHHE MpPONOpLUUN U
OTHOILIEHUH IIPU PELIECHUN 3a/1a4.

Cpennee apudpmernyeckoe yucesa

Cpennee apudmerndeckoe aByx uncen. M3o0paxkenne cpennero apuMeTuueckoro AByX YMces Ha
YHCIIOBOM MpsAMOU. PelieHre nmpakTHUecKux 3a/1ad ¢ MPUMEHEHHEM CpefHero apudmernueckoro. Cpeodnee
apugmemuueckoe HeCKOIbKUX YUCEL.

IIpoueHTHI



[TonsiTue mnpoueHTa. BpluucieHHe MPOLEHTOB OT 4YMCIAa M YKCIA 1O H3BECTHOMY IPOIICHTY,
BBIpa)KEHHE OTHOILIEHUS B MPOIEHTaxX. PelieHne HeCa0KHBIX MPAKTUUECKUX 33/1a4 C MPOLIEHTaMHU.

JAnarpamMmbIl

CronbuaTble W KpyroBble auarpaMmbl. M3Biedenune wHMOpMAIu U3 IuarpamMm. H3zobpadiceHue
ouazpamm no YuUci08biM OAHHLIM.

ITono:kuTeabHBIE H OTpUIIATECJIbHBIC YUC/IA

N3o00pakeHune uncen Ha YUCIOBOM (KoopauHaTHOW) mpsimoil. CpaBHeHue uuces. Monynb yucia,
reoMeTpuyecKas HHTepIpeTanus MOAYyJs dYucia. J[eHCTBUS C MOJIOKHUTEIbHBIMU U OTPHULATEIbHBIMU
qrciaMu. MHOXECTBO IENbIX YHCElL.

ITousiTue o PALMOHAJIBHOM YHCIIE. Hepeuque npeécmaeﬂeﬁue 0 MHoOIMHCecmee payUOHAIbHbLX
yucei. HeﬁCTBHH C pallMOHAJIbHBIMHA YHCJIaMU.

Enunuubl u3MepeHuii: IIUHBI, IUIONIAAH, 00bEMa, MAacChl, BPEMEHH, CKOPOCTH. 3aBUCHUMOCTH
MEXIy €AMHUIIAMUA U3MEPEHUS KaXXIOW BEIMUYMHBI. 3aBUCUMOCTU MEXAY BEIHMUMHAMHU: CKOPOCTh, BpEeMs,
paccTosiHuE; IPOU3BOAUTEIIBHOCTD, BpeMs, padoTa; 1eHa, KOJTUYECTBO, CTOUMOCTD.

3anauu Ha Bce apuMeTHYecKe NeiCTBUSA

Pemenue TeKCTOBBIX 3a1a4 apI/I(i)MeTI/I‘leCKI/IM crocobom. Mcrons3oBanue Ta6J'II/II_I, CXEM, IIepTe}KeI‘/'I,
APYrux CpeaACTB IIPEACTABIICHUA JAaHHBIX IIPU PCHICHUHA 3a1a4H.

3agaum Ha IBHKEeHHE, PA0OTYy M MOKYNKH

Pemenune HecHOXKHBIX 3a7ady Ha JBM)KEHHE B IPOTHUBOINOJOXHBIX HANpaBICHUSX, B OJHOM
HaNpaBJICHUH, IBUKEHUE 110 PEKe 10 TeUEHHIO U IPOTUB TeUeHus. Pemenue 3a1ay Ha COBMECTHYIO padoTy.
ITpumenenue apoOGeil npu pemeHnn 3aay.

33[[3‘-11/1 Ha 9aCTHU, 0JH, IIPOUCHTHI

Pemenne 3a1a4 Ha HaX0XKJIEHUE YaCTH YKCJIA U YUCIIA 110 €ro 4acTu. Pemenue 3a1a4 Ha IPOLEHTBI
u ponu. [Ipumenenne nponopuuii Npy pelieHUH 3a1a4.

Jlornueckue 3agaun

Perenrie HECNMOXXHBIX JOTHYECKUX 3adad. Peuwienue no2uyeckux 3a0ad ¢ nomowpro 2paghos,
maobauy.

OcHoBHbIE METO/IbI pellieHHsl TEKCTOBBIX 3aa4: apupMeTH4IecKuii, mepedbop BapuaHTOB.
Haruasanas reomerpust

Ourypsl B oKkpyxaromeM Mupe. Harnsnueie mpeacraBieHuss o (Gurypax Ha IUIOCKOCTH: HpsSMasd,
OTPE30K, JIyd, YroJl, JIoMaHasl, MHOTOYIOJIbHUK, OKPYKHOCTb, KPYI. UeThIpeXyrojabHHUK, NPAMOYIOJIbHHUK,
kBazapar. TpeyronbHUK, 6uovl mpeyzonvHuxos. Ilpasunvhvie mHozoy2onvHuxku. V1300pakeHne OCHOBHBIX
reoMeTpuueckux Guryp. Bsaumuoe pacnonodcenue O08yX NpAMbBIX, O8YX OKPYICHOCMEU, NPAMOU U
okpyycHocmu. JInuHa oTpeska, JomaHoW. EnuHunel n3mepenus anuHsl. [locTpoeHue orpeska 3agaHHON
miHbl. Bunel yrios. ['pagycHas mepa yria. I3smepenre u mocTpoeHue yriioB ¢ OMOIIbIO TPAaHCIOPTHPA.

[lepumerp MHOroyronbHuka. I[loHsThe TUIOMATM GUIYpPHI; E€AMHMUIBI H3MEPEHUs IJIOLIAIN.
[Tnomans npsMoyroiabHUKa, KBajgparta. [IpubnamkeHHOe n3MepeHue Mmonaay Guryp Ha kieryaroii Oymare.
Pasnoesenukue guzypeoi.

Harnsimaele TpeicTaBiICHHsT O NPOCTPAHCTBEHHBIX (UTypax: KyO, NapayrieNienuie]], Mpu3Ma,
nupamuia, map, chepa, KoHyc, nUaHHAp. M300paxeHrne NpoCTpaHCTBEHHBIX (uryp. Ilpumepol ceueruil.
Mnocoepannuxu. Ilpasunvuvie muocoepannuxu. IlpuMepbl pa3BepTOK MHOTOTPAHHUKOB, NWJIMHIpPA W
konyca. [lonstue o0bema; equHuIbl o0beMa. OObeM MPSAMOYTOIHHOTO TapalljIeyenuiea, Kyoa.



[Tonsitue o paBeHcTBe (uryp. LleHTpanbHas, oceBas U 3epkaivHas cuMMmeTrpuu. M3o0OpaxkeHue
CUMMETPUYHBIX Quryp.Perienne npakTH4ecKux 3a7a4 ¢ MPUMEHEHUEM MPOCTEUIITNX CBONCTB QUTYP.

HcTropust MaTeMaTUKHU

Tossnenue yughp, 6yxe, uepoenughos 6 npoyecce cuéma u pacnpeoeieHuss npooykmos Ha Jpesnem
brusicnem Bocmoke. Ceazb ¢ Heonumuueckoti pegonoyuetl.

Poowcoenue  wecmudecamepuunoii  cucmemovl  cuucnenusn. Illosgienue OecamuyHou  3anucu
yucen.Pooicoenue u pazeumue apupmemuxu namypanvuoix yucer. HOK, HO/[, npocmeie yucna. Peuwemo
Opamocgena.

Tossnenue Hyns u ompuyamenvuvix yucen 6 mamemamure opesnocmu. Ponv [Juoghanma. Ilouemy

(-1)(-1)=+17

Jpobu 6 Basunone, Ecunme, Pume. Omkpvimue decsimuunwix opooeti. CmapunHvle cucmemul mep.
Jecamuunvie Opobu u mempuueckas cucmema mep. Jl. Maenuyxuii.

Coaep:xxanue Kypca MaTeMaTHKH B 7-9 KJiaccax
Anareopa
PanunonaJbHBIE YHCIA

MHoxecTBO  pauuoOHaNbHBIX uuncen. CpaBHEHUE palUMOHANBHBIX uucen. JlelctBus ¢
palMoHAIBHBIMU YuciIaMu. [lpedcmasnenue payuoHaibHO20 YUcia 0ecamuyHol Opoowio.

HppaunonanbHbie ynciia

IlonsiTe wWppanMOHANIBHOrO 4Yucia. Pacno3sHaBaHwe wuppanMoOHaNbHBIX uyucen. [Ipumepst

J0Ka3aTenbecTB B anreOpe. MppanuoHanbHOCTb 4uciia J2 IIpumenenue B reomerpun. Cpagnenue
uppayuonanbHulx yucen. Muosicecmso oelicmeumenvuvix yucen.Todcoecmeennvie npeobpazosamuis

YucnoBble M OyKBeHHBbIC BBbIpasKeHHsl BblpakeHHe ¢ INepeMEHHOW. 3HA4Y€HUE BBIPAKEHUS.
IToncraHoBKa BBIpaXKEHHUM BMECTO MIEPEMEHHBIX.

Lenbie BoIpaeHust

CreneHs ¢ HAaTypaJbHBIM IIOKA34aTCJIEM U e€ CBONCTBA. Hp606pa3OBaHI/IH BBIpa)KeHHﬁ, COACPpKaAIINX
CTCIICHU C HATYPAJIbHBIM ITOKA3aTCJIICM.

OnHouneH, MHOroujeH. JIeHCTBHS C OJHOWICHAMH W MHOTOWICHaMHU (CJIOKEHHE, BBIYMTAHUE,
yMHOXEHHE). DOpMynbl COKpPAlIEHHOTO YMHOXEHHUS: Pa3HOCTh KBAJpaToOB, KBAApPaT CYMMBbI H
pasHocTu.Pa3noxxeHne MHOrodjieHa HAa MHOXXHTEIW: BBIHECEHHWE OOIIET0 MHOXHUTEIS 3a CKOOKH,
2PYNNUPOBKA, NpuMeHeHue Gopmyn coxpaujénno2o ymuodiceHus. Keaopamuuliil mpéxunen, pasnodicenue
K8AOPAMHO20 MPEXYEHA HA MHONCUMETU.

J{po0HO-panMoHa/IbHbIE BIPAKEHUSA

Crenenb ¢ 1menbiM TokazateneM. [IpeoOpa3oBaHue APOOHO-IMHEHHBIX BBIPAKEHUN: CIOXKEHUE,
YMHOXXEHHE, JCJICHHe. Aneebpauueckas Opoov. /lonycmumble 3HAYUEHUS NEPEMEHHbIX 68 OpPOOHO-
payuonanvhsix gvipacenusx. Coxkpawenue ancedpaudeckux opooeil. I[Ipusedenue anrecebpauyeckux opooeii
K 0bwemy 3Hamenamenio. /lelicmeus ¢ ancebpaudeckumu OpoosamMU: ClONCeHUe, BbIYUMAaHUe, YMHONCEHUE,
OenleHue, 8038edenue 6 cmenensv.lIpeobpazosanue bipadcenuil, COOEPHCAuUX 3HaAK MOOYJIA.

KBaaparnblie kopHu

Apudmernueckuil kBaxpaTHbeli KopeHb. [IpeoOpa3zoBaHue BBIpaXKEHUH, COAEpKAIIUX KBaJpaTHBIC
KOPHHU: YMHOXEHHUE, JeJICHUE, BBIHECCHUE MHOXKMTENS M3-1I0J1 3HaKa KOPHS, GHECEeHUe MHOICUMENs noo
3HAK KOPHAL.



PaBencrBa
YucnoBoe paBeHCTBO. CBOICTBA YMCIIOBBIX PAaBEHCTB. PaBEeHCTBO C IEpEMEHHOM.
YpaBHeHus

[Tonsatue ypaBHEHUS W KOpHS ypaBHeHUA. [Ipedcmasnenue O pAGHOCUTLHOCMIU VPAGHEHUIL.
Obnacmwb onpedenenus ypasreHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JIuneiiHOe ypaBHEHHE H €ro KOPHH

Pemenne nuHelHBIX ypaBHEHUH. Jluweiinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JIUHEH020 ypasHenus. Pewenue nunelinvix ypasHeHnuti ¢ napamempom.

KBagpaTHoe ypaBHeHHe H er0 KOPHH

KBanparuble ypaBHeHus. Hemonnble kBagpaTHble ypaBHEHHS. JIMCKpUMHHAHT KBaJpaTHOIO
ypaBHeHHs1. DopMmyra KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema Buema. Teopema, obpammuas meopeme
Buema. Pemienune KBaJpaTHBIX YpaBHEHHI:MCIOIb30BaHUE (OPMYNBI ISl HAXOXACHUS KOPHEH,
epaguueckuli Memoo peulenus, paziodcenue Ha MHOXCUmenu, no0oOop KoOpHell ¢ UCHOIb308aHUEM MeopeMbl
Buema. Konuuecmseo «opmell K8aOpamHo20 YpAasHeHUsi 6 3A8UCUMOCMU OM €20 OUCKPUMUHAHMA.
buxeadpammnuvie ypasnenus. Ypasuenus, ceooumvle k aunenvim u keaopamuwvim. Keaopammuvie ypasHenus
¢ napamempom.

JIpoOHO-panuoHAIbHbIE YPABHEHUSI

Pemenne mpocredimmx — OpoOHO-TMHEWHBIX  YpaBHEHUH. Peuwenue OpoOHO-payuoHaIbHBIX
VPaBHEeHUI.

Memoobl pewenus ypagueHuil: Memoobl PABHOCUIbHBIX NpPeoOpa308anull, Memoo 3aMeHbl
nepemeHHoU, epaguyeckuil memoo. Hcnonvzosanue ceoticme hyHKYull npu peulenuu ypasHeHull.

Ipocmeiiwue uppayuonansuole ypasnenus euda | f(x)=a, [f(x)=,/9(X) .Vpasuenusn suoa

n
X' =a.Vpasuenus 6 yenvix uucnax.
Cucrembl ypaBHeHU

VYpaBHeHHE ¢ IByMs IlepeMEHHbIMH. JIMHENHOEe ypaBHEHUE C ABYMsS NEPEMEHHBIMH. [Ipamasn Kak
epaguyeckas unmepnpemayusi JAUHEUHO20 YPAGHeHUs ¢ 08yMsA nepemeHHvimy. [lOHATHE CHUCTEMBbI
ypaBHeHU. PemieHne cucremsl ypaBHEHHH. MeTOAbl pelICHUs CHCTEM JIMHEMHBIX YpPAaBHEHUH C JBYMs
NEPEMEHHBIMU: 2paguyuecKutl mMemoo, Memoo ClOHCeHUs, METOJA MOJCTaHOBKU. Cucmembl JUHEUHBIX
VPasHeHuil ¢ napamempom.

HepaBencrBa

UYucnosele HepaBeHCTBAa. CBONMCTBA YMCIIOBBIX HEpaBEHCTB. [IpoBepka crpaBesInBOCTA HEPABEHCTB
TP 33JJaHHBIX 3HAYECHUSX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. CtTporme M HecTporue HepaBeHCTBa. QOobnacmb onpeodeneHus
Hepagencmea (0bnacmes 00NYCMUMbIX 3HAYeHUl nepemenHotl). Pelenne TuHeHbIX HEPaBEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue keaopamuvix HepaseHCm8: UCNONb308AHUE
ceolicmé u 2paguka KeaopamuyHolu @YHKYuu, mMemoo UHMep8anos. 3anucb peuieHus Keaopamuo2o
Hepagencmaa.

Pewenue yenvlx u 0p06H0-pauu0Haﬂbezx HepaeeHcme Memooom unmepeanos.



Cucrembl HepaBeHCTB

CucreMbl HEpABEHCTB C OJHOM MEpPEMEHHOU. PeleHne cucteM HEPaBEHCTB ¢ OJHOM MEPEMEHHOM:
JMHEUHBIX, Kgaopamuvlx. VI300pakeHne pelieHHus CUCTEMbl HEPaBEHCTB HA YMCJIOBOHM MpsSMOW. 3amuch
pELIEHNs CUCTEMBI HEPABEHCTB.

Qynxyuu
IHousTue pyHkuuu

JlexkapToBbl KOOpAMHATHI Ha IIOCKOCTH. POpMHUPOBaHME IPEACTABICHUI O METANPEAMETHOM
MOHATUU «KOOpAMHATE». CrocoObl 3amaHus (QYHKIHMA: aHATUTHYECKUH, TpapuuecKuii, TaOIUYHBIN.
I'papux ¢ynkuuu. IIpumeps! GyHKUIMH, MONTyY4aeMbIX B IPOLECCE MCCIEAOBAHMS Pa3IMUYHBIX pPeabHBIX
MPOLIECCOB W peIleHus 3aaad. 3HadyeHue QyHkmuu B Touke. CBoiicTBa (YHKIUI: 00JIACTh OMpPEICIICHUS,
MHOKECTBO 3HAU€HWH, HYIM, HPOMEXYTKH 3HAKOIOCTOSHCTBA, YEMHOCMb/HEUEMHOCMb, TPOMEKYTKH
BO3pacTaHus M YyObIBaHWA, HauOoibllee W HauMEHbIIee 3HadyeHus. VcciaenoBanue (yHKIMH 1O €€
rpaduxy. [Ipedocmasnenue 06 acumnmomax.Henpepvisnocmo ¢hynkyuu. Kycouno 3a0anuvie pynxyuu.

JIuneiinas pyHKuus

CpoiictBa u rpadux nuHelHOW GyHKIMH. YTioBoW Kod(pduuueHT mnpsimoil. Pacnonoxenue
rpaduka JMHEHHONW (YHKIMH B 3aBHCHUMOCTH OT €€ yrJioBOro Kod((uIMeHTa U CBOOOTHOrO 4YIICHA.
Haxooicoenue koaggpuyuenmos aunetinou yHKyuu no 3a0aHHbIM YCI0BUIM. NPOXOACOEHUE NPIMOU Yepes3
08e MOUKU C 3A0AHHBLIMU KOOPOUHAMAMYU, NPOXONCOCHUE NPSAMOU 4epe3 OAHHYI0 MOYKY U NAPALlelbHOl
OAHHOU NPAMOI.

KBaaparuunas gyHkumus

CpoticTBa u rpaduk kBagpatundHod ¢GyHKIuH (mapaboina). Ilocmpoenue epagpuxa K6aopamuyHol
@dynkyuu no moukam. Haxoxnenue Hyned KBaApaTUYHOW (DYHKUMU, MHOJCecmea 3HAYeHUL,
NPOMENCYMKOB 3HAKONOCHMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCIU.

. k k
O6paTHasi nponopuHoHaJbHOCTLCBOIcTBA pyHKIIMU Y =—Y = — ['unepOona.
X X

I'paguxu yuxuui. Ilpeobpaszosanue zpaguxa @ynxyuu Y = (X) ora nocmpoenus epaguxos

pyuryuii suda y = af (kx+b)+c .Ipaguru @ynxyuil y=a+ﬁ, y=\/;,y=§/;, y=[x.

ITocienoBaTeIbHOCTH M IPOTPECCHH

UucnoBass mocienoBaTeNbHOCTh. [IpuMepbl 4YMCIOBBIX IOCiIEnOBaTeNbHOCTEH. beckoHeuHbie
nocneaoBarenbHOCTH. Apudmernueckas mporpeccuss U e€ cBoiicTBa. ['eoMerpuueckas MNporpeccus.
Dopmyna obweco unena u Ccymmvl N NEPEbIX UNEHO8 APUPMEMUUECKOU U 2eoMempuyecKol
npoepeccuil. CXoosauancsa 2eomempuieckas npocpeccus.

3anauyu Ha Bce apudMeTHYecKue NeiCTBUA

Pemenne TeKCTOBBIX 3a1a4 apI/I(I)MCTI/I‘-ICCKI/IM criocooom. Mcnonb3oBanue Ta6J'II/II_I, CXEM, I-ICIZ)TC)KCI\/'I,
APYrux CpCACTB MMPEACTABIICHHUA JaHHBIX IIPU PCHICHUHA 3aJa4H.

3agaum Ha IBMKeHHe, pa00Ty M MOKYNIKH

AHaiu3 BO3MOXHBIX CUTYAaIlMii B3aUMHOTO pPACIOJOKEHHUS OOBEKTOB MpPU HX JBMIKEHHH,
COOTHOILIEHUS] 0OBEMOB BBINOIHAEMBIX pabOT IPU COBMECTHOM paboTe.

3agauyu HA YACTH, 10JIH, POIEHTHI
Pemenue 3a1a4 Ha HaXO0KICHUE YaCTH YMCJIA M YKCJIA 110 €ro YacTu. Pemenue 3a1a4 Ha MPOIEHTHI

u nonu. [TpuMeHenne nponopiuuii Ipu penieHuu 3aaad.
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Jlornueckue 3amaum Perrenue jormdeckux 3azad. PenreHue JOormdeckux 3agad € IIOMOIIBIO
rpadoB, TaOIUII.

OcHOBHBIE MeTOJbI pellleHHus] TEKCTOBBIX 3a/a4: apudmernyeckuid, anredpanyeckuii, mepedop
BapuaHTOB. [lepBUYHBIC TPEACTABICHUS O JPYI'MX METOJaX peHIeHUs 3a1a4 (TreoMETpUYeCKHe WU
rpadguvecKue METO/Ibl).

CTaTuCcTHKA ¥ TeOpus BEPOSTHOCTE
Crarucruka

TabnuuHoe u rpaduueckoe NpPEICTaBICHUE ITaHHBIX, CTOJIOYATble M KPYroBbIE JUArpaMMBbL,
rpaduky, NpUMEHEHHE auarpaMM H TpaQuKoB i OMHCAHHUS 3aBUCUMOCTEH pEaNbHBIX BEIWYHH,
U3BJIeYCHHE HHPOPMAIMK U3 TaOIuL, AMarpaMM U rpagukoB. OnucarenbHble CTATUCTHYECKHUE ITOKa3aTeIu
YHCIIOBBIX HAOOPOB: cpeaHee apuMeTHdecKoe, mMeouara, HanOobIIee U HauMEHbIIee 3HaUYeHUs. Mephl
pacceuBaHMs: pa3Max, oucnepcus U cmaHoapmuoe omirioneHue. CiydaiiHas U3MEHUUBOCTD.
W3mMeHunBOCTh P U3MEPEHUSX. Pewarlowue npasuna. 3aKkoHomepHOCmuU 8 USMEHUYUBLLX GEIUYUHAX .

Cayuaiinble coObITHS

CrnyyaiiHble ONbITHI (3KCIIEPUMEHTHI), 3JIEeMEHTapHbIe CilydaiiHble cOObITUS (KMCcX0/bl). BepositHocTn
AJIeMEHTapHbIX COOBITUH. COOBITUS B CIIydallHBIX dKCIIEPUMEHTAX U OJaronpusTCTBYIOIINE 3JIE€MEHTApHbIE
coObITHs. BeposTHocTH ciydaliHbIX COOBITHHA. ONBITH ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.
Krnaccuueckne BEpOATHOCTHBIE ONBITHI C MCIOJIb30BaHUEM MOHET, KyOukoB. IlpencraBienue coObITHil €
noMoIblo auarpamMm Oitniepa. [IpoTuBomnonoxxHble cOObITUS, O0BEIMHEHHE U IepecedeHue COOBITUH.
[IpaBumno crnoxenus: BepositHocTei. Ciyuaitneiii BeIOOp. [IpencraBienue skcniepuMeHTa B BUIE JCpeBa.
HezaBucumble coObITHA. YMHOXKEHUE BEpOSTHOCTEH He3aBUCUMBIX coObITHH. IlocnenoBarenbHble
He3aBUCHMbIe ucnblTanus. [IpeacraBieHne o He3aBUCUMBIX COOBITHSX B )KU3HU.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosku, gakmopuan uucina. CouemaHusi u 4YUCIO COYEMAHUIU.
@Dopmyna uucna couyemanutl. Tpeyzonvnux Ilackana. Onvimbl ¢ OOMLWUM YUCTOM PABHOBO3ZMOICHBIX
oneMeHmapHelx cobvimuil. Beiuucienue eeposmuocmei 6 Onublmax ¢ NpUMeHEHUeM KOMOUHAMOPHLIX
Gopmyn. Hcnoimanus bepuynnu. Ycnex u neyoaua. Beposamnocmu coOvimuii 6 cepuu ucnvblmanull
bepuynnu.

Cnyuaiinvle genuyunsl

3uaxomemeo co CﬂyqaﬁHblMu eelUvYURamMu Ha npumepax KOHEYHblX Oucxpemelx Cﬂy’{aﬁHle
6ETUYUH. Pacnpe()eﬂeyue GQPOﬂmHOCmQIZ. Mamemamuueckoe oacuoanue. Ceolicmea MamemMamuiecko2o
ooxcuoanus. Touamue o zaxone 60abUIUX YUCEI. H3M€peH1/l€ GQPOEMHOCmeﬁ. HpuMeHeHue 3aKOHA OONLUIUX
yucen 6 coyuojocuu, cmpaxoeaHuu, 6 30pa600xpaHeHuu, obecnevenuu 0e30nNaACHOCMU HACENEHUS 8
qpeaebmaﬁHblx cumyayusix.

I'eomerpus
@urypsl B reOMeTpPHH H B OKPYKaIOLeM MUpe

['eomerpuyeckas ¢urypa. DopMupoBaHHUE MPEICTABICHUN O METAPEIMETHOM MOHATUU «(UTYpay.
Touka, TUHMS, OTPE30K, MpsIMasi, JIy4, JIOMaHasl, TNIOCKOCTbh, YTOJ, OMCCEKTpUca yria u e€ CBOMCTBA, BUIbI
YIJI0B, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux Guryp. LleHTpanbHas cCHMMETpHsi TEOMETPUYECKHUX QUTYD.
MHOroyroJibHUK"

MHOroyrojapHHK, €ro 3JE€MEHThl U €ro CBOWCTBA. Pacrno3HaBaHME HEKOTOPBIX MHOI'OYI'OJIbBHUKOB.
Buinyxnvie u nesvinykivie muo2oyeonvHuxu. IIpaBuapHble MHOTOYTOJIbHUKHY.
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Tpeyronbauku. Beicota, Mmeanana, OuccekTpurca, CpeHss TUHUS TpeyrojbHUKa. PaBHOOEIpEHHBIH
TPEyroJIbHUK, €ro CBOWCTBA W IPU3HAKU. PaBHOCTODOHHHUN TpeyroyibHUK. IIpsAMOYyronbHbINH,
OCTPOYTOJIbHBIM, TYMOYrOJIbHBI TPEyrojbHUKU. BHemHue yruibsl TpeyroibHuka. HepaBeHCTBO
TPEYTOJIbHUKA.

UYerpipéxyronpuuku.  I[lapamnenorpamm,  pomO,  mOpsSMOYroipHUK,  KBajapar,  Tpameuus,
paBHOOepeHHas Tpanenus. CBOWCTBA U IPU3HAKK NapaijiesiorpaMmMa, poMoa, IpsMOYTOJIbHUKA, KBaApaTa.

OKpyXKHOCTb, KPYT

OKpy’>KHOCTb, KPYI, UX 3JIEMEHTHI U CBOICTBA; LIEHTpaJbHble U BIMCAHHbIE yribl. KacarenbHas u
cekywjas K OKPYKHOCTH, ux ceoucmeq. BrucaHHble M ONUCaHHBIE OKPYXHOCTH JUIsl TPEYrOJIbHHUKOB,
UemuvlpEXy201bHUKOE, NPABUTIbHBIX MHO20Y20IbHUKOS.

I'eomeTpuuyeckue purypsl B npocTpancrse (00bEéMHBIE TeJ1a)

Mmnozcoepannuxk u e2o osnemenmoul. Hazeanus MHO202PAHHUKO8 C PpA3HbIM NOJIONCEHUEM U
Konuvyecmeom epareti. IlepBUYHBIC IPEICTABICHHUS O MUPAMHUJE, TapajuleenuIese, npusme, chepe, mape,
HWIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEUIIINX CBOMCTBAX.

PagencrBo puryp
CBolicTBa paBHBIX TPEYrOJbHUKOB. [IprU3HAaKN paBEeHCTBA TPEYTOJIbHUKOB.
IMapanieabHOCTH NPSIMBIX

[Ipu3Haku U CBOMCTBA MapalieNbHBIX NPIMBIX. Axcuoma napannenvrHocmu Esekiuoa. Teopema
Daneca.

IlepnenauKyasipHbIe NPSIMbIE

[Tpsimoit yron. Ieprnienaukynsap k npsimoid. Hakiionnas, npoekuusi. CepelMHHBIN TepIeHaNKYIsIp K
otpe3ky. Ceoticmea u npusHaxu nepnenouKyIApHOCHU.

Ilooooue

IIponopyuonanvuvie ompesxu, nooodue gueyp. Iloooonwvie mpeyeonvruru. Ilpuznaxu noooous.
B3aumHoe pacnoJiokeHue IPSIMON U OKPYKHOCTH, 08YX OKPYHCHOCTELU.
Beanunnbl

[Tonstue Benmuuuubl. [nuHa. M3mepenue qiuHbl. EQvHULBI M3MepeHus IMHBL. BenuuuHa yria.
I'panycHas mepa yrna. IlonsTue o miuomanu miockoil ¢purypsl u e€ coiictBax. M3mepeHnue miomaei.
Enuauner u3mepenns mnomanu. llpeacrasnenne 06 o0béme u ero cpoiictBax. M3mepeHune oOBEMA.
Enunuter namepenus 00bEMOB.

I/I3Mepe}mﬂ MU BBIYUCJICHUA

NHCTpyMEeHTBI JUIsi W3MEPEHUHW W TIOCTPOSHWH; HW3MEPEHHE ¢ BBIYUCIICHUE YIJIOB, JUTHH
(pacctosHuit), momaneit. Tpuronomerpudeckre GyHKIIMH OCTPOTO yria B IPSIMOYTOJIBHOM TPEYTOJbHUKE
Tpuconomempuueckue ¢yHkyuu mynozo y2ia. BeluucieHne 3J1€MeHTOB TPEYTOJIbHUKOB C UCIOJIb30BaHUEM
TPUTOHOMETPUYECKUX COOTHOLIEHUH. DOopMysbl IUIOMAAM TPEYroJbHHUKA, MapajieJorpaMMa M €ro
YaCTHBIX BUOB, OPMYIIBI JUTMHBI OKPYKHOCTH U TUIomaau kpyra. CpaBHEHHE U BBIUMCICHUE TUIOIIAICH.
Teopema I[Tudaropa. Teopema cunycos. Teopema Kocumycoa.
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Paccrosinusa

Paccrosinue mexnay Toukamu. PaccTossHEE OT TOUKHM A0 MpAMOW. Paccmosuue mexicoy gueypamu.
T'eomempuueckue nocmpoenusl €OMETPUUECKUE TOCTPOCHUSI ISl MIUTIOCTPALIMKM CBOMCTB F€OMETPUUECKHUX

¢buryp.

WHCTpyMEHTBl Il TIOCTPOSHUWH: IMHMPKYIb, JHMHEWKa, YrolbHUK. [Ipocmetiwiue nocmpoenus
YUpKYyem U JUHEUKOU: NOCmpoeHue OUCCeKmpucsl yeid, NePReHOUKYIApa K NpsMou, Yeid, PAHO20
OanHoMY,

Ilocmpoenue mpeyeonrbHUK08 No mMpém CmopoHam, 08YM CIOPOHAM U Vely MexcOy HUMU, CIOPOHe
u 08ym npurexdcawum K Heil yenam./[enenue ompeska 6 OaHHOM omHoweHuu.l eomempuueckue
npeobpazosanus

IIpeoOpa3zoBanusi

[Tonsitue npeoOpazoBanus. [IpencraBiacHHe O METANPEIMETHOM IOHATHH <«IIPEOOPa3OBAHUC).
Tlooobue.

JIBMsKeHust

OceBas u LIeHTpalbHasi CAMMETPHS, HOBOPOM U napaiienvhsli neperoc. Komounayuu osusxcenui na
NJIOCKOCMU U UX CEOLICNEA.

BekTops!

BeKTopsl 1 KOOPAMHATEI HA IUNIOCKOCTH
[TonsiTue BekTOpa, AEHCTBHUS HaJl BEKTOpaMH, HCIOIb30BAaHUE BEKTOPOB B (DH3HKE, paznodicenue eekmopa
Ha cocmasnAlowue, CKAIAPHOe NPoU3eeoeHue.

Koopaunarsi

OCHOBHBIE TTOHATHUSA, KOOPAUHATHI BEKTOPA, PACCTOSTHUE MEXAy ToukamH. KoopauHaThl cepeauHbl
orpe3ka. YpaBHeHus ¢uryp.llpumeHenne BEKTOPOB U KOOPAMHAT IS PEUICHUS MPOCTEHIIHNX
FeOMETPUYECKUX 3a]1a4.

HUcropus MmaTeMaTUKH

Bo3ankHoBeHne MaTeMaTHKH Kak HAyKH, 3TaIlbl eé Pa3BUTHA. OcHOBHBIE pas3aciibl MaTEMaTUuKU.
BBII[aIOHII/IGCﬂ MAaTE€MaTUKN U UX BKJIaJ B Pa3BUTHUC HAYKU.

beckoHEYHOCTh MHOKECTBA NPOCTBIX 4ducell. Yucna M MIMHBL OTpe3KoB. PanyoHanbHbIE 4ncia.
[TorpeOHOCTE B MpparmoHanbHbIx yncnax. llkona [Tudaropa

3apoxaeHue anreOpsl B Heapax apudmeruku. An-Xopesmu. PoxxaeHne OyKBEHHOW CHMBOJIMKH.
[1.depma, @. Buer, P. [lexkapr. Mcropus Bompoca o HaxoXAeHUU (OpMyJ KOpHEH ainredpandeckux
ypaBHeHHUH cTeneHei, bonpunx yetslpéx. H. Tapranss, k. Kapnano, H.X. AGens, O.I"anya.

[TosiBNIeHHEe MeTO/la KOOPAWHAT, MO3BOJISIONIETO MEPEBOJAUTH F€OMETPHUYECKHE OOBEKTHI Ha SI3BIK
anreOpsl. [losBnenne rtpaduxoB Qyukmuit. P. [exaprt, [I. depma. [Ipumepsl pa3nudHBIX CHUCTEM
KOOpJMHAT.

3amaya Jleonapmo Iluzanckoro (®ubonauun) o kponukax, uncina Oubonauunm. 3amaya o
maxmaTHou tocke. CXOAMMOCTh T€OMETPUUECKON MPOTPECCUU.

Hctokn Teopum BEpOATHOCTEH: CTpaxoBoe nAeno, azapTHeie urpbl. I[I. ®depma, b.Ilackans, A.
bepnynnu, A.H.Konmoropos.

Ot 3emnenenus k reomerpuu. [ludarop u ero mkona. ®anec, Apxumen. [lnaron u Apuctorens.
[TocTpoeHne MpaBUIBHBIX MHOTOYTOJBHUKOB. Tpuccekius yrna. Kaaparypa kpyra. YaBoeHue KyoOa.
Ucropus uncna n. 3omoroe ceuenue. «Hauana» Epkmuaa. JI Ditnep, H.M.Jlo6aueBckuii. cTropust msaroro
nocrynara.l'eoMeTpust u UCKyccTBO. ['eoMeTpruyecKre 3aKOHOMEPHOCTH OKPYIKAFOIIET0 MUPA.
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ActpoHomusi u reomeTpus. UTo M kak y3Hanu AHakcarop, JpatocdeH u ApucTtapx O pazMepax
JIynsl, 3emnn u Connua. Paccrosaus ot 3emiu Ao Jlynsl u Connua. Msmepenune paccTosiHus OT 3eMid 10
Mapca.

Ponw poccuiickux yu€Hbix B paszButuu mMatematuku: JI.Dinep. H.W.Jlo6aueBckuii, I1.J1.YeObIieB,
C. KoBanesckas, A.H.Konmoropos. Maremaruka B pazsutuu Poccun: Ilerp |, mkona maremMatndeckux u
HaBHWTallKUX HayK, pas3Butue poccuiickoro ¢aora, A.H.KpeutoB. Kocmuueckas mnporpamma u
M.B .Kenapir.

Metoabl crumyJupoBaHus y4yamuxcsas ¢ 3[IP B meassix mnpeaynpeskaieHusi OTCTABAHUSA W
HeyclleBaeMoCTH

1-asi rpynna MeTo/I0B - MOCPEACTBOM CO/IepKaHUs (CoaepKaTebHBbIE).

1. Oco6blil MOAXO0/ K OCBEIIEHUI0 Y4eOHOI0 MaTepHaia, XapakTep ero MpernojiHeceH s :
a) SMOIIMOHATBHO-00Pa3HbIN (IMOIMOHAIBLHBIN, HATIISAHO-00Pa3HBIA, YBICUYCHHBIN );
0) aHaMTUYECKHi (Pa3bsICHUTEIBHBIN KPUTHYECKH, JIOTHYECKHA, TIPOOIEMHBI);

B) JIEJIOBOM.

2. I/ICHOJH)?;OBaHI/Ie, ImoKa3, IIOAYCPKUBAHHUEC PaA3JIUYHBIX DJOJICMCHTOB, IIPUBJICKATCIBHBIX CTOPOH
COJICpIKAHUS:

a) BAKHOCTb OT/I€JIbHBIX YaCTeH;

0) TPYAHOCTB, CIIO)KHOCTH (ITPOCTOTA, JOCTYITHOCTH);

B) HOBU3HA, [103HABATEIIBHOCTh MaTepHalIa;

T') ICTOPU3M, COBPEMEHHBIE JOCTHKEHHS HAYKU; HHTEPECHbIE (DaKThI, MPOTHUBOPEUHUS, TAPATOKCHI.
2-as rpynna. [locpeacTBoM opraHu3ainuu 1esiTeJJbHOCTH (OPraHu3alHOHHbIE).

1. LleneBas ycTaHOBKa Ha paboTy, ee KpaTKas XapakTepUCTHKA, TIOCTAHOBKA 3a7ad.

2. llpenwsiBaenue TpeOoBaHuit k ywammumcs. Ilo cogepxkanuto: k aucuuivivee, paborte. Ilo ¢opme:
pa3BepHyThle, CBEPHYTbIE, AITOPUTMBbI, CBEpPHYThle (yKa3aHUs, 3aMEYaHMs, MHUMHUKA); €AUHbIE W
MHUBUAYAJIbHO-TPYIIIIOBBIE, OOIINE U JETAbHBIE, IPSIMbIE U KOCBEHHBIE.

3. XapakTep AeSITeIbHOCTH (KOMUPYIOIIUN, PEPOTyKTUBHBIN, TBOPUECKUIN).

4. Co3gaHue cHUTyalui pa3jIMYHOIO XapakTepa: HWHTEJUIEKTyaJbHOro (mpoOsieMHasi, MOMCKOBAas, ccopa,
JTUCKYCCHUHU, TPOTUBOPEUHS ), UTPOBOTO (TIO3HABATEILHOM UTPbI, COPEBHOBAHMSI ), SMOLIMOHAIBHOTO (ycnexa,
YBJIEUEHHOCTH TEMOM).

5. AHanu3s ommOOK U OKa3aHWe HEOOXOAUMOM [TOMOIIIH.
6. KoHTposb Haj 1eATeNbHOCThIO yUalerocs (TIaTeabHbli, OTIbIi), B3aUMO- U CAMOKOHTPOJIb, OI[CHKA.
7. UcnonwsizoBanue TCO, HaMISIIHOCTH, JUIAKTUYECKUX MAaTEPHATIOB, KPACOYHBIX MTOCOOUH.

3-s1 rpynmna. IlocpeacTBOM BOCHUTATEIbHBIX B3aHMMOJEHCTBHII B IUIaHe OOIIEHUSI, OTHOLIECHWS,
BHUMAHUA (CONHATBbHO-TICUXO0JIOTHYECKHE)

1. Ilokas JIOCTI/I)KeHI/Iﬁ N HEOOCTATKOB B Pa3BUTHU JIMYHOCTHU, IIPOABJICHHUC JOBEPHA K CHIIaM H
BO3MOXXHOCTAM yYallluXCs.

2. HpOHBJ’ICHI/IC JIMYHOTO OTHOIICHUA YUYUTEIIA, K YUYCHUKY, KJIACCY, BBICKa3bIBAHUC COOCTBEHHOT'O MHEHHS.
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3. TlposiBneHue yuuTeneM COOCTBEHHBIX KauecTB, JaHHBIX JMYHOCTU (B IUIaHE OOUICHHS, 3pYyIUINUH,
OTHOIIIEHHE K MIPEeIMETY, AEOBBIX Ka4eCTB U T.J.) U MOOYK/IEHUE yYaIUXCs K 0JOOHBIM HAMpaBICHUSIM.

4. OpraHuzanus APYKECKUW B3aUMOOTHOIIEHUN B KOJUIEKTHBE (B3aUMOIPOBEpKA, OOMEH MHEHHUSMU,
B3aUMOIIOMOIIIb ).

CucremMa mep no okazaHuio noMmoinu yyamemycs ¢ 311P.

1. Tlomomps B MIAHUPOBAHUHM YYEOHOW IEATENHHOCTH (TUIAHUPOBAHWE TOBTOPCHUS W BBITOJIHEHUS
MUHUMYyMa YOPaXHEHHUH 715 TMKBUAALUN TPOOEIOB, alrOpUTMU3AIIHS Y4eOHO 1eATEeIbHOCTH 110 aHAIIU3Y
U YCTPOEHUIO TUITUYHBIX OIHUOOK U IIp.).

2. JlononHUTENbHOE HHCTPYKTUPOBAHUE B XO/1€ YU€OHOU eI TeIbHOCTH.

3. CtumynupoBaHHe y4eOHOHM AesTenbHOCTU (MOOIIPEHHUE, CO3/laHue CUTYyalui ycrexa, MmoOyxIeHue K
aKTUBHOMY TPYAY U Jp.).

4. Kontponps Haj y4eOHOU AEATENbHOCTBIO (OOJiee 4acThlii ONMpOC YYEHHKA, MPOBEPKa BCEX TOMAIIHUX
3aJlaHuM, aKTUBU3ALUsl CAMOKOHTPOJISI B Y4€OHOM eATEIbHOCTH U Ip.).

5. Paznuunbie (hopMbl B3aUMOTIOMOIIIH.

6. HOHOJIHI/ITGHBHLIC 3aHATUA C YUICHUKOM.

.JII/I‘{HOCTHbIe, METANPEAMETHBIC U MPAMETHLIC PE3YJIbTATBI OCBOCHHUSA COACPKAHUSA Kypca
MaTEeMaTHKHU.

W3yuenne MaTeMaTuKu CIOCOOCTBYET (POPMUPOBAHUIO y YUAIIUXCS JIMYHOCTHBIX, METANIPEIMETHBIX U
NpeIMeTHBIX pe3yJabTaToB 00yueHMs, COOTBETCTBYIOILIUX TpeGOBaHUAM (benepanbHOrO
roCy/1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOT'O 00I11ero 00pa3oBaHusl.

JIn4yHOCTHBIE pe3yabTaThl: YMEHHE ICHO, TOYHO M3JIAraTh CBOM M MHCbMEHHOCTH

1) BocmHuTaHUE POCCUICKOM TIpa)KAAaHCKOW WACHTUYHOCTU: NATpUOTH3Ma, yBaxkeHHs] K OTeuecTBy,
OCO3HAHHUS BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HayKH;

2) OTBETCTBEHHOE OTHOIICHUE K YUYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH 00YYaOIIMXCSl K CAMOPa3BUTHUIO
U caM00Opa30BaHMIO HA OCHOBE MOTHUBAIMH K 00yYEHHIO U TO3HAHUIO;

3) oco3HaHHBIN BBIOOP U MOCTPOCHME AaTIbHEUIIeH HHANBUIYAIbHOW TPaeKTOpUHU 00pa3oBaHus Ha Oa3e
OpUEHTUPOBKM B MHUpe npodeccuil U NMpodhecCHOHANBHBIX MPEANOYTEHUH € y4ETOM YCTOWYHMBBIX
MO3HABATENIbHBIX MHTEPECOB, a TAaK)Ke€ Ha OCHOBE (DOPMUPOBAHUS YBAXXUTEIHHOIO OTHOLICHHS K
TPYAY, Pa3BUTHE OMNBITAa yYACTHS B COLUAIBHO 3HAYMMOM TPY/E;

4) yMeHHe KOHTPOJIMPOBATH MPOLIECC U PE3YNbTaT YUeOHON 1 MaTeMAaTHUECKOH NesATeTbHOCTH;

5) KpEaTHUBHOCTh MBIIUIEHUS, WHUIMATHBA, HAaXOAYMUBOCTb, AKTUBHOCTb TpU pEIICHUU
MaTEMaTUUYECKUX 3a/a4.

MertanpeamMeTHble pe3yJbTaThl:
1) mnepBoHaYaNbHBIC MpPEACTABICHHUS 00 MIESIX U METOJaX MATEMAaTHUKU KaK YHHBEPCAIBHOM SI3bIKE
HayKH U TEXHHHUKH, CPEICTBE MOJIETUPOBAHUS SIBJICHUI U TIPOIECCOB,

2) yMEHHME CaMOCTOSITEIBHO OMPEAETATh IIeJ CBOET0 00y4eHUs], CTaBUTh U (pOopMyIHpoBaTh IjIst cels

HOBBIE 33J1a4M B yu€0e, pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH MO3HABATEIbLHOU NESTEIIbHOCTH;

3) yMeHHME COOTHOCHUTH CBOM JEMCTBUS C IUIAHUPYEMBIMH pE3YJIbTaTaMM, OCYIIECTBIATH KOHTPOJIb

CBOEH JIeATENBHOCTH B MpPOLIECCe AOCTHXKEHUS pe3ylibTaTa, ONpelessaTh CIOoCcoObl AEMCTBUI B paMKax

NPE/UIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBATH CBOU JIEHCTBHS B COOTBETCTBHM C

W3MEHSIONIENCS CUTYallUEeH;

4) yMmMeHHe  OIpeneNsiATh IOHATHSA, CO3AaBaTh  OOOOLIEHMs, YCTaHaBIMBATh  AHAJOTHH,

KJ1accu(UIUpPOBaTh, CAMOCTOSATENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIs KilaccU(PUKALUY;

5) yMeHue yCTaHaBIMBaThb IPUYMHHO-CIIEJCTBEHHBIE CBA3M, CTPOUTH JIOTMUECKOE PpaCCyKICHHE,

YMO3aKJII04eHNe (MHAYKTUBHOE, 1eAYKTUBHOE U 110 aHAJIOTUHN) U AeIaTh BBIBObI;

6) pa3BUTHME KOMIIETEHTHOCTH B 0O0JacTH HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTHH;
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7) TepBOHaYaIbHBIC IPEICTABICHUS 00 HIIESIX U O METOJIaX MaTEeMAaTUKH KaK 00 YHHBEPCAILHOM SI3bIKE
HAyKH U TEXHUKH, O CPEJCTBE MOAEINPOBAHNUS SBJIECHUH U NIPOLIECCOB;
8) yMeHue BHJETb MATEMAaTHYECKYIO 3aJady B KOHTEKCTE IpOOJEMHOM CHUTyallud B JpPYyTUX
TUCLUUIUIMHAX, B OKPYXAIOIIeH KU3HU;
9) yMeHue HaxoQUTh B pa3JIMUYHBIX HCTOYHHMKAX MHEOOPMAIMIO, HEOOXOIUMYIO MJs peIleHUs
MaTeMaTHYECKUX MPOOJIeM, U MPEACTABIATh €€ B MOHATHOU (opMe, IPUHUMATh PEUICHHUE B YCIOBHIX
HETIOTHOW MJTM M30BITOYHOM, TOYHOM MITM BEPOSITHOCTHON MH(MOpMAaInu;
10) ymeHMe MOHMMAThH U MCIIOJIL30BAaTh MAaTEMaTHUECKUE CPEICTBA HATIATHOCTH (TpaduKu, TaOIUIbL,
CXEMBI U JIp.) sl UIUTIOCTPALlUK, UHTEPIpETallui, apryMEHTalUH;
11) ymeHue BBIABUraTh TUIIOTE3BI IPU PELICHUH 33/1a4H, TOHUMATh HEOOXOIMMOCTh MX MPOBEPKHU;
12) noHMMaHHe CYLIHOCTH aJTOPUTMHUUYECKUX MPEANHCAHUI U yMEHHUE J1efiCTBOBaTh B COOTBETCTBUU C
IIPEITIOKEHHBIM aJITOPUTMOM.
IIpeaMeTHBIE pe3y/IbTaThI:
1) oco3HaHue 3HaYEHMsI MAaTEMATUKU JJIs1 IOBCEITHEBHOM JKU3HU YEJIOBEKA;
2) npencTaBlieHUE O MaTeMaTHUYECKOH HayKe Kak cepe MaTeMaTH4eCKOH JesTeIbHOCTH, 00 JTanax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBWIN3ALINN;
3) pa3BuTHe yMeHu#H palboTaTh ¢ y4eOHbIM MaTeMaTHYECKUM TEKCTOM (aHAJIM3MPOBATh, W3BICKATh
HEOO0X0MMYyI0 HMH(OPMAIMIO), TOYHO M TPAMOTHO BBIPAXKAaTh CBOM MBICIM C NPUMEHECHHEM
MaTeMaTUYeCKOM TEPMHMHOJIOTMM W  CUMBOJMKH, IPOBOAMTH  KJIAacCHU(UKALUHU, JIOTHYECKUE
000CHOBAHUS;
4) BnageHue 6a30BbIM MOHATUHHBIM aNapaToM O OCHOBHBIM pa3jiesiaM COJepKaHUs;
5) DOpaKTHUYECKU 3HAUYMMblE MAaTEMaTHYECKHE YMEHHUS U HaBBbIKM, UX IPUMEHEHUE K PELIECHUIO
MaTeMaTHYECKUX U HEMAaTeMaTUYeCKUX 3a/1a4, IPE/oIararoiee yMeHHs:
6) BBIOJIHATH BBIYHMCICHUS C HATYPAIBHBIMU YHCIAMH, OOBIKHOBEHHBIMH M JECSITUYHBIMH JIPOOSIMHU,
MOJIOKUTEIbHBIMU U OTPULIATENIbHBIMU YHCIIaAMU, UPPALIMOHAIHBIMU YHCIIAMU;
7) pemath TEKCTOBBIC 3a7audl apu(PMETHUYECKUM CITIOCOOOM M C TIOMOIIBIO COCTABJICHUS M PEUICHUS
YpaBHEHUH;
8) wu300paxkath (hUTyphl HA TUIOCKOCTH;
9) ucnoyb30BaTh FTEOMETPUUECKUH <«SI3BIK» I OTUCAHUS TPEIMETOB OKPYKAIOIIEro MHUpa;
10)  u3MepsATh ANMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, BBIYUCIATH IUIOHIAAW M OOBEMBI QUIYD,
pacro3HaBaTh U U300paXkaThb paBHbIE U CUMMETPUYHBIE (PUTYPBHI;
11) mpoBOANUTH HECIOXHBIE MPAKTUUYECKUE BBIUYMCIECHUS C TMPOLEHTAMHU, HCIOJb30BaTh MPHUKUAKY H
OLICHKY; BBINOJIHATH HEOOXOJUMBIE U3MEPEHNUS;
12) wucnonb30BaTh OYKBEHHYIO CUMBOJIMKY JJIS 3allUCH OOLIMX YTBEpXKAECHUU, (GOpMYJl, BBIPAXKEHUM,
ypaBHEHMH, TPeoOpPa30BbIBATH BBIPAKEHMS,
13) pematp 3a1a4M ¢ UCHIOJIB30BaHUEM CBOMCTB MPOrPECCHUit;
14) yuTaTh U KUCONB30BATh HHPOPMAIIUIO, TIPEIACTABICHHYIO B BUJIE TAaOIUIIBI, JUArpamMmbl (CToinOuaTon
WM KPYTOBOI1), B TpauuecKoM BHUJIE;
15) pemare mpocreiiline KOMOMHATOpPHBIE 3a/Ja4M MEepeOOPOM BO3MOXKHBIX BapHaHTOB, MpocTeiiine
3aJlauM Ha HaXO0XJI€HNUE BEPOSTHOCTU HACTYIUICHUS COOBITHSI.
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Yueono-memoouueckuii komnniexm

1. MaremaTuka:5 kiacc: y4eOHHK TSI YHaIIUXCsl 00IIe00pa3oBaTEIbHBIX YUPEKIACHHH /
A.I'' Mepansk, B.b.ITononckwuii, M.C.Sxup. — M.:Benrtana-I'pag,2017.

2. Marematuka:S kimacc: Meroaudeckoe nmocooue / E.B.bynko, A.I'.Mep3nsak, B.b.Ilononckuid,
M.C Sxup. — M.:Benrana-I'pad,2017.

3. MaremaTuka:6 Kiacc: y4eOHUK JUIsl yJaIuxcs 001eo0pa3oBaTeIbHbIX YUPEKIACHHUH /
A.I".'Mep3msik, B.b.ITononckuit, M.C.Skup. — M.:Benrana-I'pad,2017.

4, Maremaruka:6 kiacc: Merogudeckoe nocooue / E.B.byiko, A.I'.Mepsnsk, B.b.ITononckui,
M.C Sxup. — M.:Benrana-I'pad,2017.

5. AnreGpa: 7 kiacc: yd4eOHUK JUIsl ydaluxcs o0meoopa3zoBareabHbIX yapexaceHuit/ A.I.Mep3isk,
B.B.ITonouckuii, M.C.Axup. — M :Benrana-I'pad, 2017.

6. AnreGpa: 7 kiacc: merogudeckoe nocooue/E.B.bynko, A.I''Mep3msik, B.b.Ilononckuid,
M.C Sxup. — M :Benrana-I'pad, 2017.

7. Anre6pa: 8 kiacc: y4eOHHK I yJaIuxcs 001eoopa3oBaTenbHbIX yupexacHuit/ A.I'.Mep3isik,
B.B.ITonouckuii, M.C.Axup. — M :Benrana-I'pad, 2017

8. AunreOpa: 8 knacc: meroanueckoe nocodue/E.B.bynko, A.I'.'Mep3nsk, B.b.Ilononckuit,
M.C Sxup. — M :Benrana-I'pad, 2017.

9. Aunre0pa: 9 knacc: y4eOHUK JUIs ydamuxcsi 001eo0pa3oBaTebHbIX yupexaeHuit/ A.I'.Mep3isk,
B.B.ITonouckuii, M.C.fxup. — M :Benrana-I'pad, 2017..

10. AnreGpa: 9 kiacc: Mmeroauueckoe nocooue/E.B.bynko, A.I'.'Mepznsak, B.b.Ilononckuit,
M.C Sxup. — M :Benrana-I'pad, 2017.

11. T'eometpust: 7 knacc: yueOHUK Ui ydanuxcs oomeo0pasoBaTenbHbix mkon/ A.I'.Mep3isk,
B.B.ITonouckuii, M.C.SIkup.- M:Benrana-I'pad,2017.

12. T'eometpust: 7 knacc: meroanueckoe nocodue/E.B.bynko, A.I'.Mep3msik, B.b.ITononckuti,
M.C Sxkup.- M:Benrana-I'pad,2017.

13. 'eometpust: 8 kacc: yueOHUK Uil ydanmxcs ooieo0pa3oBarenbHbIx mkon/ A.I'.Mep3isik,
B.B.ITonouckuii, M.C.Akup.- M:Benrana-I'pad,2017.

14. T'eometpus: 8 kiacc: Meroauueckoe nocooue/E.B.byiko, A.I'.Mep3msik, B.b.Ilononckuii,
M.C.Axup.- M:Benrtana-I'pad,2013.

15. 'eometpus: 9 kiacc: yueOHMK JUIs yyaiuxcs oOuieodpa3oBarenbHbIX mKon/ A.I.Mep3isik,
B.Bb.ITonouckuii, M.C.Akup.- M:Benrana-I"pad,2014.

16. I'eometpus: 9 kiacc: Mmeroauueckoe nocooue/E.B.byiko, A.I'.Mep3msik, B.b.Ilononckuii,
M.C.Axup.- M:Benrana-I'pad,2014.

Hugpopmayuonnsie cpeocmea

1. «Kapman s yuurens matematuku» http://karmanform.ucoz.ru.

2. 51 uny Ha YpOK MaTeMaTUKH (METOAMUYECKUE pa3pabOTKH): www.festival.1sepember.ru

3.OILUOP http://www.fcior.edu.ru u EK IIOP http://school-collection.edu.ru.

4.CVYTI (coBpeMeHHBIN YUUTEIbCKUIA TOPTA)
http://easyen.ru/?_openstat=0KTQsNC50Lst0Y HRgdGLOLvQutCwOzs7

5.3aByu. Mudo Meronnueckas oubnmmoteka http://www.zavuch.info/methodlib/5/

6. Ypoku — KOHCIIEKThI WWW.pedsovet.ru

7.J10Cche MIKOJIBHOTO YUHUTENSI MATEMATUKHU

http://www.mathvaz.ru/docie.php?action=articles&catalog id=3&cat id=8

Texnuueckue cpeocmea o0yuenus
1. KowmmbroTep.
2. MynbTUMEIUanpoeKTop.
3. DkpaH.
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