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Pabouas nporpamma y4e6HOro Kypca no maTtemaTumke ans 8 knacca paspaboTtaHa Ha OCHOBe

. defepanbHOro rocyaapcTBeHHOro 06pa3oBaTelbHOr0 cTaHA4apTa OCHOBHOIO 06LLero
obpasoBaHua (Npukaz MuHucTepcTBa o6pasoBaHns 1 Haykn Poccuiickoin ®egepaynn oT 17 gekabps
2010 r. Ne 1897 ¢ N3MEHEHUSIMN).

. Mporpammbl Ana o6uleobpasoBaTebHbIX LWKOMA, TMMHasWii, nuuees: MartemaTuka. 5-11
kn./Coct. .M. Ky3HeuoBa, H.I'. MuHawok. - M.: ipoda, 2009
. OcCHOBHOW 06pa3oBaTesibHON NpPorpamMmbl OCHOBHOrMO 06LuLero o6pasosaHms MOY CLL Ne 115

KpacHoapMeiickoro parioHa Bonrorpaga.

Ha un3yuyeHue martematmkm B 8 knacce orsogutca 170 yaca M3 pacyeta 5 4yacoB B Hefento B
MHBAPUAHTHOW YacTu y4ebHOro nnaHa.

MnaHupyemble pe3ynbTaTbl OCBOEHUS Y4e6HOro npeameTa.

Mporpamma obecneynBaeT LOCTMIKEHWNE CNEAYIOLLNX Pe3ybTaToB:
NNYHOCTHbIE:
- C(hOPMMPOBAHHOCTb OTBETCTBEHHOIO OTHOLWIEHWA K YYEHWIO, TOTOBHOCTb O6yvatolmnxca K
camMopasBUTUIO M caMoo6pa3oBaHMIO Ha OCHOBe MOTMBAUMM K OOYYEHUIO U MNO3HaHUIO, BbibOpy
JanbHeliwero o6pa3oBaHUs Ha 6a3e OPUEHTUPOBKM B MUpe npodeccuii 1 NpodeccCroHanbHbIX
npeanoYTeHNA, OCO3HAaHHOMY MOCTPOEHUKD WHAMBUAYaNbHON 06pa30BaTeNbHOW TpaekTopun C
Yy4eTOM YCTONUYMBBIX MO3HABaTE/IbHbIX UHTEPECOB;
- C(hOPMMPOBAHHOCTb LE/I0OCTHOIO MMWPOBO33PEHUSA, COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTUA HayKW N 06LLECTBEHHOM NPaKTUKW;
- ChOpMMPOBAHHOCTb KOMMYHWKaTUBHON KOMMETEHTHOCTM B OOLLEeHUM U COTPYLHUYeCcTBe CO
CBEPCTHMKaMW, CTapwvMy u MnagwmmMmn, B o6pa3oBaTenbHON, 06LEeCTBEHHO MOMe3HON, y4yebHo-
nccneaoBaTenbCKon, TBOPYECKOM N ApYTUX BUAax AeATeNbHOCTH;
- YMEHME ACHO, TOYHO, rPaMOTHO M3naraTb CBOW MbIC/IM B YCTHON U NMUCbMEHHON peyn, NOHMMaTb
CMbIC/1 MOCTaBNEHHOW 3ajayu, BbICTpPaMBaTb apryMeHTauuns, NnpuBoAnTb NpPUMepsI;
npeacTaBneHMe O MaTeMaTU4YeCKON HayKe KakK cepe YenoBevyecKOn [feAaTeNbHOCTW, 00 3Tanax eé
pasBUTUA, 0 €€ 3HAYUMOCTHU, ANSA Pa3BUTUSA LUBUIU3ALNN;
- KPUTUYHOCTb MbILLI/IEHUSA, YMEHME Pacro3HaTb 10FMYEeCKN HEKOPPEKTHbIE BbICKA3blBAHUA, OT/INYATb
rmnoTesy OT (PakToB;
- KpEATUBHOCTb MbILL/IEHUA, UHALMATMBA, HAXO4UYMBOCTb, aKTUBHOCTb NPY peLleHnn anrebpanyeckmnx
3afayv;
- YMeHUe KOHTPOAMpPOoBaTb NPOLECC U pe3ybTaT y4eOHON MaTeMaTUUYEeCKOW AeATe/IbHOCTH;
- CNOCOBHOCTb K 3MOLMOHANIbHOMY BOCMPUATUIO MaTeMaTU4eCKMX OObeKTOB, 3afday, PeLueHuid,
paccyXaeHuii.
meTanpegMeTHbIE:
- YMeHWe CamOCTOSATEe/IbHO MNaHUPOBaTb a/ibTEPHATUBHbIE MYTU [OCTWKEHME Lefiel, 0CO3HaHHO
BblOMpaTb Hanbonee ahPeKTUBHbIE CNOCOOLI pPelleHnii y4ebHbIX U NOo3HaBaTe/IbHbIX 3a4ay;
- YMEHWe OCYLIeCTBAATb KOHTPONb MO pe3ynbTaTam M MO0 Ccnocoby [AelcTBUA Ha YPOBHe
NMPOW3BOJIbHOIO0 BHUMAHWA N BHOCUTb HEOOXOANMbIE KOPPEKTUBDI;
- YMeHVe afeKBaTHO OLEHMBAaTb NPaBUALHOCTbL N I OWIMBOYHOCTb BbIMONHEHUSA YYeOHON 3ajauun, eé
06BLEKTUBHYIO TPYAHOCTb Y COBCTBEHHbIE BO3MOXXHOCTMW €€ peLleHuns;
- 0CO3HaHHOe BfafeHNe JIOFMYECKUMU [eCTBUAMM  OMpefenieHns MOHATUIA, 0606LeHuns,
YCTaHOBNEHUA aHanornin, kKnaccupukauuy Ha OCHOBE CaMOCTOATE/IbHOIO0 Bbl6Opa OCHOBaHWI W
KpUTepmeB, YCTaHOB/IEHUSA POLAOBUAO0BbIX CBA3ENA;
- YMeHue ycTaHaBnuMBaTb MNPUYMHHO-CNEACTBEHHbIE CBA3W; CTPOWUTb JIOTMYECKOe pacCyXieHue,
ymo3aknoyeHune (MHLYKTUBHOE, feYKTUBHOE M N0 aHanornum) u BbiBOAbI;
- YMeHWe co34aBaTb, NPUMEHATb M Npeobpa3oBbiBaTb 3HAKOBO-CMMBOMIMYECKME CPEACTBA, MOLENN U
CXEMbI A4/11 pelleHns yyebHbIX U NO3HaBaTeIbHbIX 3ajay;



- YMeHVe OpraHu3oBbIBaTbh y4yeOGHOe COTPYAHWYECTBO U COBMECTHYH [AeATe/IbHOCTb C YYuTesneM U
CBEPCTHMKaMW: onpeaenaTb Lenun, pacnpegeneHme QyHKLUWIA U poneli y4acTHUKOB, B3aUMOenCcTBue 1
obuime cnocobbl paboTbl; yMeHue paboTartb B rpynmne: HaxoAWTb OOLIME pelleHWs M paspeLlaTb
KOH(/IMKTBI Ha OCHOBE COrnacoBaHUs MO3MLUMIA M yyeTa WHTEPECOB; CaywaTb NapTHepa;
(hopMynupoBaTb, apryMeHTMpoBaTb M 0TCTauBaTb CBOE MHEHMUE;

- copMMpOBAHHOCTb Yy4yebHOW U  06LWEN0Nb30BaTe/IbCKO  KOMMETEHTHOCTM B 06/1acTu
MCNO/Mb30BaHNA MHPOPMALUOHHO-KOMMYHUKALNOHHbBIX TexXHOMoruin (MKT-KOMMNETeHTHOCTH);
nepBoHavanbHble NpeAcTaBneHNs 06 naesx M 0 MeTofax MaTeMaTWKU Kak 06 yHUBepCasibHOM fi3biKe
HayKn U TEXHUKWU, O CPeLiCTBE MOLENNPOBAHUSA ABMEHWUIA 1 NPOLLECCOB;

- YMeHMe BUAETb MaTeMaTUMyecKyr 3ajavyy B KOHTEKCTe Npo6/eMHOM CcuTyauum B ApYyrux
AUCLUUNINHAX, B OKPYXXAIOLLEN YXU3HU;

- YMeHMe HaxofuTb B pPa3/IMyHbIX WCTOYHMKAX WH(POPMaLMI0, Heob6X0aUMYI A8 peLlleHuns
mMaTeMaTnyeckux npobnem, n NpeacTaBnATb €€ B NOHATHOW (hOpMe; NMPUHMMATbL PeLleHns B YCOBUAX
HENoJIHOM M U36bITOYHOM, TOYHON N BEPOSTHOCTHOW MH(hOpMaLUK;

- YMeHWe NOHWMaTb M MCNONb30BaTb MaTemMaTUYeCKue CpefcTBa HarfsafHOCTU (PUCYHKMU, YepTexu,
CXeMmbl 1 [ip.) 4NS WAMKOCTPaLUW, NHTepnpeTauumn, apryMmeHTaLmm;

- YMeHVe BblfBUraTb FMNOTE3bl MPYU pewweHny y4yeOHbIX 3afay M MOHMMATb HEOOXOAMMOCTb MX
NPOBEPKMU;

- YMEeHMe MPUMEHATb WHAYKTUBHbIE W AefyKTUBHbIE CNOCOOblI PacCyXAeHWid, BUAETb pas3nyHble
cTpaTermm peLleHus 3ajau;

- NOHVMaHMe CYLLHOCTU anropuTMUYECKUX NpeanucaHnini 1 ymeHve AencTBoBaTb B COOTBETCTBUM C
NPeasIoKEHHbIM anropuTMoMm; v

- YMeHMe caMOCTOATeNbHO CTaBUThb Lienn, BbiOMpaTh M CO34aBaTb afifOPUTMbl AN pelleHns yyebHbIX
MaTeMaTuyecknx npobnem;

- YMeHWe MnaHMpoBaTb W OCYLLEeCTBNATb [AeATe/IbHOCTb, HamnpaB/fieHHYK Ha pelleHMe 3ajad
nccnefoBaTeNnbCKoro xapakrepa.

npegMeTHbIe:

- ymMeHue paboTaTb C MaTeMaTU4eCKMM TeKCTOM (CTPYKTypupOBaHWe, W3BMeYeHWe Heo6X0LMMO
MHOpPMaLLMKM), TOYHO U FPaMOTHO BbipaXaTb CBOWM MbICAW B YCTHON M MUCbMEHHOW peyn, NprMeHss
MaTtemMaTuyecKyld TEePMWHOMOTUI0 W CUMBOMIMKY, WCMO/b30BaTb pPas/inyHble A3bIKA MaTeMaTuKu
(CNoBeCHbIA,  CMMBONINYECKUNA, rpauyecknii),  0BOCHOBbLIBATb  CYXAEHuA, npoBOAMUTH
Knaccumkaumio, A0KasblBaTb MaTeMaTUYeCcKue YTBEPXAEHUS;

- BNageHvie 6a30B0OM MOHATUINHBIM annapaTtom: UMeTb NpejcTaB/ieHNe 0 YiCe, BNafeHe CUMBO/IbHbIM
A3bIKOM anrebpbl, 3HaHWE 37eMEHTapHbIX (YHKLMOHaNbHbIX 3aBUCUMOCTeW, (QopmMupoBaHue
npeAcTaB/ieHNn 0 CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B peanbHOM MUPEe U 0 pas3/inyHbIX crnocobax ux
n3yyeHuns, 06 0CO6EHHOCTAX BbIBOLOB M NMPOrHO30B, HOCALLMX BEPOSATHOCTHbIN XapakTep;

- YMeHMe BbINOMIHATL anrebpanyeckme npeobpas3oBaHUs pauUOHanbHbIX BbIPaXEHWUW, MPUMEHATL UX
NNA peleHus yyebBHbIX MaTemMaTMYeCKMX 3ajay M 3afay, BO3HMKAKOLWMWX B CMEXHbIX Y4ebHbIX
npegmerax;

- YMEeHUe Mo/b30BaTbCA MaTeMaTU4yeCcKuMu (opmMynaMuM M CaMOCTOSTENIbHO COCTaBaATb OPMY/bl
3aBMCUMOCTEN MeXJY BeIMYMHAMUN HA OCHOBE 0606LLEHNS YaCTHbIX CMy4aeB U 3KCNEPUMEHTE;

- YMeHMe pellaTtb JINHeHble N KBajpaTHble YpaBHEHUS U HepaBeHCTBA, a TakXe NMPUBOAUMbIE K HUM
YPaBHEHUS, HepaBeHCTBa, CUCTEMbl; MNPUMEHATb rpauyeckme NpPeAcTaBNeHUs ANA pPeLleHus u
nccnefoBaHNA YpaBHEHUI, HEPABEHCTB, CUCTEM; MPUMEHATb MOMyYeHHble YMEHUS NS peLleHns 3aa4
13 MaTemMaTuKmn, CMeXHbIX NPeAMEeTOB, NPaKTUKU;

- OB/NafleHne CUCTEMON (YHKUMOHANbHBIX MOHATUNA, (PYHKUWOHANbHBLIM fA3bIKOM U CUMBOJIMKOA,
YMeHWe CTPOUTb rpavkn (QYHKLMIA, OMUCbIBATb WX CBOWCTBA, WMCMONb30BaTb (YHKLMOHANbHO-
rpauyeckme npeacTaBfieHUs [0S OMWCAHUA W aHanM3a MaTemMaTMYeCcKUX 3afady U peasibHbIX
3aBUCUMOCTEN;

- OBNafleHMe OCHOBHbIMW crnoco6amu nNpeacTaBfeHUs U aHaM3a CTaTUCTUYECKUX [aHHbIX; YMEeHUs
pellaThb 3aa4yM Ha Hax0oXJeHWe 4acTOTbl U BEPOSTHOCTU CyYaliHbiX COBLITUIA;

- YMeHME NMPUMEHATb U3YYeHHble NOHATUSA, pe3ynbTaTbl U MeTOAbl MPU PeLleHnm 3a4ay 13 pasnyHbIX
pasfenos Kypca, B TOM 4MCie 3a4ay, He CBOAALLUXCA K HENOCPeACTBEHHOMY MPUMEHEHUIO U3BECTHbIX
anropuTMOB.



MnaBa 1 PaynoHanbHble Apobu n nx ceoiictea. HarnsgHasa reometpus. (37 4vaca)

PaunoHanbHass Apobb. OCHOBHOE CBOWCTBO Ap0o6M, COKpalleHue Apo6eid. TOoXAeCTBEHHble
npeo6pasoBaHns paLMOHanbHbIX BbIpaXEHNA. PYHKUMA Y =K/X 1 e€ rpaduk.

Llenb: BblpaboTaTb  YMEHWE  BbIMOMHATb  TOXAECTBEHHble Mpeobpa3oBaHUs  paLMOHaNIbHbIX
BblpaXXeHWIA.

Tak Kak [eACcTBMS C pauuoHasbHbIMWM APOGAMM CYLLECTBEHHbIM 00pa3oM ONMparTCa Ha
[encTBna € MHOro4sieHamu, TO B Hayase TeMbl He06X04MMO MOBTOPUTL C 0Oy4varoLUMUCH
npeobpa3oBaHuns LENbIX BblpaXKeHWIA.

(NaBHOe MECTO B JaHHOI TeMe 3aHMMatoT anropuTMbl AeNCTBUIA C Apo6sSMU. Yualymecs
AO/KHbI NOHUMATb, YTO CYMMY, Pa3HOCTb, NPOM3BEAEHME N YacTHOE 4pobeii Bcerga MOXHO
npeacTaBuTb B BUAE Apo6u. MpuobpeTaeMble B JaHHOW TeMe YMEHUSA BbINONHATL C/IOXEHWMeE,
BblUMTaHWE, YMHOXEHWE U AeNeHne Apobei ABNATCA ONOPHLIMKU B Npeobpa3oBaHUAX APOOHbIX
BbIPaXXEHWIA. MM03TOMY MM CneayeT yaenuTb 0cob60e BHUMaHMe. Helenecoobpa3Ho nepexoanTb K
KOMOWHUPOBaHHbIM 3afjaHUsIM Ha BCe LeliCTBUS C ApobsMU npexae, Yem 6yayT YCBOEHbl OCHOBHbIE
anropuTMbl. 3afjaHnsA Ha BCce AeNCTBMA C AP06AMMN He LOMKHbI ObITb U3NNLLIHE TPOMO3AKUMU 1
TPYA0EMKUMMU.

MHOroyronbHUK, BbINYK/bIA MHOFOYTO/IbHUK, YeTblpexyrofibHUK. CyMma yrioB BbiMyK10ro
MHOTFOYrofibH1Ka. BNncaHHble 1 ONUCaHHbIE MHOTOYrOIbHUKN. MpaBuibHble MHOTOYTrONbHUKNA.
Mapannenorpamm, ero CBOCTBa U Npu3Haku. MpaMoyronbHUK, KBagpaT, poM6, X CBOWCTBA U
npu3Haku. Tpaneuus, CpeaHsas NMHUA Tpaneuumn; paBHobeapeHHas Tpaneyms. OceBas W LeHTpaibHa
CUMMETPUS.

MnaBa 2. KBagpaTHble KOpHU. TeomeTpuyeckne gurypbl. (29 vacos)

MoHATMEe 06 wuppaunoHanbHbiX umucnax. O6wme cBefeHUA O [eNCTBUTENbHbIX YMCnax.
KBagpaTHbli KOpeHb. TMOHATUE O HAxXOXAEHWUM MPUOANXKEHHOrO 3HAYeHUs KBaapaTHOr0 KOPHS.
CBolicTBa KBafpaTHbIX KOpHei. Mpeobpa3zoBaHMA BbIPKEHWA, COAepXKaliMx KBagpaTHble KOPHW.
PyHKUMA Yy = YX, €€ CBOWCTBa U rpaguk.

Llenb: cuctematnusnpoBatb CBEAEHMA O pauMOHanbHbIX 4ucnax W [atb npefctaBneHve 06
nppaumoHanbHbIX YMcnax, paclMpuB TeM CambiM MOHATME O YKCe; BbipaboTaTb YMEHME BbINOHATD
npeobpasoBaHuns BbIpaXXeHWUI, cofepXawx KeagpaTHble KOPHU.

B gaHHONM Teme yyauimecs noay4vatT HayvanbHOe NpeacTaB/ieHne 0 MOHATUN AeACTBUTENbHOIO Yncna.
C 37Ol uenbo 0606WaI0TCA M3BECTHLIE 00YYalOLWMMCS CBefieHMS O paunoHanbHbIX yucnax. Ans
BBEAEHUS MOHATUA MPPaLNOHANbHOIO Yncia NCNOob3yeTcd UHTYUTUBHOE NpeAcTaBNeHne 0 TOM, YTO
KaXablli OTPE30K MMeeT A/IMHY W MOTOMY KaX[OW TOYKe KOOPAWHATHOW NpPAMOW COOTBETCTBYET
HeKoTopoe Yncno. MokasbiBaeTCcs, YTO CYLLECTBYIOT TOUKMN, HE MMEIOLLME paLuoHanbHbIX abeumce.

Mpn BBeAEHWUMW MOHATUA KOPHSA MO/IE3HO 03HAKOMUTbL 06Y4alOLLUMXCA C HAXOXAeHNeM KOpHel ¢
NMOMOLLbIO KanbKynsTopa.

OCHOBHOe BHUMaHWe Yy[enseTcsd MOHATUIO apUpMeTUYEeCKOro KBaApaTHOro KOPHS M CBOMCTBaM
apupMeTNYECKNX KBaAPaTHbIX KOPHEW. Y MeHMe npeo6pa3oBbiBaTh BblpaXXEHUS, COAepXKaLLme KOpHMU,
4aCTO MCNOMb3yeTCA Kak B CaMOM Kypce anrebpbl, Tak M B Kypcax reomeTpuu, anrebpbl U Havan
aHanm3a.

MoHATME NaowWwaanm MHOroyrofbHUKa. Mnowaan npamoyrofbHUKa, napannenorpamma, TpeyronbHUKa,
Tpaneyun. Teopema lMudaropa.

MnaBa 3. KBagpaTHble ypaBHeHUA. MNMogobue TpeyrobHUKOB. (30 yacoB)

KBagpaTHoe ypaBHeHue. ®opmyna KOPHel KBajpaTHOro ypaBHeHMA. PelleHne pauuoHanbHbIX
ypaBHeHWn. PelweHne 3afay, NPUBOAALLMX K KBajpaTHbIM YpPaBHEHMAM W MNPOCTEALIUM
payMOoHaNbHbIM YPaBHEHUAM.

Llenb: BblpaboTaTb YMEHMA pelaTb KBagpaTHble YpaBHEHUS W NpPOCTeliline payuoHaibHble
YypaBHEHUS N NPUMEHATb UX K PELUEHMIO 3ajau.



B Havane TeMbl NPUBOAATCA MPUMEPbI PELLEHNA HEMOMHbIX KBaAPaTHbIX ypaBHeHWA. STOT Matepuan
cucTemaTumsnpyeTtcs.

PaccmaTpuBaloTCA aifOPUTMbI PeLLEHNs HEeMOHbIX KBafpaTHbIX YpaBHEHWU pa3inyHOro Buja.
OCHOBHOe BHMMaHuWe crefyeT yAeNnTb PelleHnto ypaBHeHUn suga ax2+ bx + ¢ = 0, rge, a# 0, ¢
NCrnonb3oBaHveM (OPMY/Nbl KOpHEN. B gaHHON TeMe yudalinecs 3HakomaTcs ¢ hopmynamu Bueta,
BblpaXalLWmnMM CBA3b MEXAY KOPHAMM KBAApaTHOro ypaBHEHMA M ero KoaduumeHtamu. OHM
MCMOMb3YIOTCA B Aa/bHeLleM Npy AOKa3aTe/IbCTBE TeOPeMbl O Pa3NOXeHUW KBaLPaTHOrO TpexyneHa
Ha NINHEiHbIEe MHOXUTENN.

Mogo6bHble TpeyrofbHUKK. Mpu3HakyM nNojobus TpeyrosbHUKOB. lpuMeHeHue nopobus K
[0KasaTeNbCTBY TeopeM W peweHnto 3agad. CuMHYC, KOCMHYC W TaHIEHC OCTporo yrna
NPAMOYTrONbHOr0 TPEYroNbHUKa.

MnaBa 4. HepaBeHcTBa. KacaTesibHada. LleHTpanbHble N BNUCaHHbIe YI/bl. (37 4YacoB)
Uuncnosble HepaBeHCTBA M WX CBOWCTBA. [MOYSIEHHOE CNOXEHWE W YMHOXEHWE YMCNOBbIX
HepaBeHCTB. MOrpewHoCTb U TOYHOCTb NPUBAKEHUSA. JTINHEHbIe HEPAaBEHCTBA C OHOW NepeMEeHHO
N UX CUCTEMBbI.
Llenb: 03HAaKOMUTb 06yYaloLWMXCa C NPUMEHEHWEM HEPABEHCTB /1A OLEHKN 3HAYEHUI BbIpaXeHWUN,
BblpaboTaTb YMeHMe pewaTb IMHEHbIe HEPaBEHCTBA C O4HON MePEMEHHON U NX CUCTEMbI.
CBOIICTBA YMCNOBbLIX HEPABEHCTB COCTaBAAT Ty 6a3y, Ha KOTOPOil OCHOBAHO PELUEHUE NINHERHbIX
HepaBeHCTB C OAHOV MepeMeHHOl. TeopeMbl O MOYNEHHOM CNOXEHUN W YMHOXEHWM HEpPaBeHCTB
Haxo4AaT NPMMeHeHNe NP BbINOMHEHUN NPOCTENLWMNX YNPaXKHEHWNA HA OLEHKY BbIP@XXEHWI N0 MeTOAY
rpaHuy,. BBoasTcs NOHATMA abCcoNtOTHONM MOrpewHoOCT 1 TOYHOCTM NPUBANXKEHUSA, OTHOCUTENbHON
MOrpeLHOCTH.
YMeHns npoBOAWUTb AefYKTUBHbIE PacCyXAeHWA MonyyalT pa3BuTMe, Kak Mpu AoKasaTe/ibCTBax
YKa3aHHbIX TeOpPeM, TakK 1 Npu BbINOSIHEHUW YNPaXXHEHWA HA J0Ka3aTeNbCTBa HEPABEHCTB.
B cBsi3n C pelleHVEM NIMHENHbIX HepaBeHCTB C OA4HOW MepeMeHHOW AaeTcsi MOHATUE O YUCNOBbIX
NPOMeXyTKax, BBOAATCH COOTBETCTBYHOLWME Ha3BaHWA W 0003HavyeHWUA. PacCMOTPEHUIO CUCTEM
HepaBeHCTB C OLHON NepeMeHHOW npeAlWecTBYeT O03HAKOM/EHMWE 06y4alolWmnxca C MNOHATUAMM
nepeceyeHns n 06beLMHEHUS MHOXECTB.
B3avMHOe pacnonoXeHue MpsMON U OKpPYXHOCTWU. KacaTenbHasd K OKPYXHOCTW, €e CBOWCTBO WU
npu3Hak. LieHTpanbHbI, BAWCAHHbLIA YrAbl; BeAMYMHA BMWCAHHOrO Yrna;, ABYX OKPY>XHOCTEN;
pPaBeHCTBO KacaTe/lbHbIX, MPOBeAeHHbIX U3 OAHON TOUKU. MeTpuYecKne COOTHOLLEHUA B OKPYXXHOCTMW:
CBOICTBA CeKYLNX, KacaTeNbHbIX, Xop4. OKPY>XHOCTb, BMMCaHHasA B TPeYyrofibHUK, Y OKPY>XHOCTb,
onucaHHas OKONO TpeyrosbHuWKa. BnucaHHble M OMWCaHHbIE YeTbIPEXYTONbHUKN. BnucaHHble W
ONMMCaHHbIe OKPY>KHOCTU NPaBWUIbHOrO0 MHOTOYrO/IbHUKA.

MnaBa 5. CTeneHb C LeNbIM NokKasaTenem. I/eMEHTbl CTaTUCTUKN. OKPYXHOCTb. (23 yaca)
CreneHb C Le/bIM MoKasaTesieM 1 ee cBoiicTBa. CTaHAApTHbIN BUA ymcna. HavyanbHble cBefieHus
06 opraHusaunm cTaTUCTUYECKUX UCCNeA0BaHWIA.
Llenb: BblpaboTaTb YyMeHME MPUMEHATL CBOMCTBA CTEMEHU C Lie/lbIM NoKa3aTe/NeM B BbIYUCNEHUAX U
npeobpas3oBaHusaX, COPMMPOBATbL Haya/lbHble MNpefcTaB/ieHUs O cbope W rpynnupoBke
CTaTUCTUYECKUX AaHHbIX, UX HarnsafgHoOM UHTepnpeTaLun.
B aToin Teme opMynMpytOTCSA CBOMCTBA CTEMEHW C LieNibiM MoKasaTesnieM. MeTof foKa3aTenbCTBa aTux
CBOWCTB MOKa3blBaeTCA Ha MpUMepe YMHOXEHUs CTeneHell C O4MHAKOBbIMW OCHOBaHMAMMW. [aeTcs
MOHATUE O 3anncu Yucna B CTaHAApPTHOM Buge. MprBOAATCA NMPUMEPbLI UCMONb30BaHWUA TakoW 3anucu
B (hM3MKe, TEXHUKE N APYTUX 061acTAX 3HAHWA.
Yualymecs nonyyarT HayvalbHble NpeAcTasieHns 06 opraHu3auuy CTaTUCTUYECKUX WUCCNeLO0BaHWUNA.
OHW 3HAKOMSATCH C MOHATUSAMMW reHepasbHON U BbIGOPOYHOW COBOKYMHOCTU. MpuBOAATCA NpUMeps
NPeLCTaBNeHNA CTaTUCTUYECKUX [aHHbIX B BuAe Tabnauy 4acTOT U OTHOCWUTESIbHbIX YacToT.
ObyuvalowmmMea npegnaraloTcd 3afaHua Ha HaxoXieHue no Tabnuue 4acToT TaKUX CTaTUCTUYECKUX
XapaKTepPUCTUK, KaK cpefHee apumeTryeckoe, Moaa, pasmax. PaccmaTrpmBaeTcs BOMPOC O Harns4Hoim
WHTEpnpeTauum cTaTUCTUYECKOW WHpopmMaLmun. V3BeCcTHble 06yyalowmmMcs Crnocobbl HarnggHoro
npeAcTaBNeHns CTaTUCTUYECKUX [aHHbIX C MOMOLLbK CTON6YaTbIX W KPYroBbIX AMarpamm
pacLUMPSAITCA 3a CHET BBEAEHUA TaKUX MOHATUI, KaK NOMUTOH U TMCTOrpaMma.



naBa 6. NMoBTOpeHune (14 yacoB)

Llenb: MoBTopeHue, 0606LEeHNE N cUCTEMATM3aLNSA 3HAHWIA, YMEHWIA N HaBbIKOB 3a Kypc anrebpbl 8
Knacca.

MITOroBblii KOHTPOAb NPOBOAUTCS B BUAE UTOTOBON KOHTPONbHOW paboThl

MnaHupyemble pe3ynbTaTbl U3yUYeHUS Kypca maTeMaTUKK B 8 Kfacce

PALVNOHANBHBIE UMCNA. HATNAOHAA TEOMETPUA
O6yuaroumniics HayumTcs:
- MOHMMaTb 0COBEHHOCTN AECATUYHON CUCTEMbI CHUCNEHUS;
- BNlafeTb MNOHATUAMM, CBA3AHHLIMU C A/IMMOCTbIO HaTypasibHbIX YNCEN;
- BblpaXaTb 4YMcNa B 3KBMBANEHTHON (hopMme, BbiGMpas Hanbonee NOAXOAALWYH B 3aBUCUMOCTU OT
KOHKPETHOW cuTyauuu;
- CpaBHMBATb M YNOPAA0UMBATL paLMOHaNbHbIE YNCA;
- pacno3HaBaTb Ha YepTexax, PUCyHKax, MOAENAX 1 B OKpY>KatoLem Mupe naockue u
MPOCTPaHCTBEHHbIE TEOMETpUYECKMe Urypsl;
- pacno3HaBaTb pa3BépTKM Kyba, MPSAMOYro/ibHOro napannenenunesa;
- onpeaensaTb No NHERHbIM pa3mepaM pa3BepTKMU DUrypbl NMHENHbIE pa3Mepbl caMoi Urypbl 1
HaobopoT.
06> varowmiica NoNy4YUT BO3SMOXHOCTb:
- yrnyomuTb 1 pa3BuTb NPeACTaBNEHNA O HATYpPasibHbIX YMCNaX U CBOMCTBAX AENMMOCTU-;
- Hay4uTbCA WCMONb30BaTb NPUEMbLI, PaLUOHANU3MPYIOLLINE BbIYMCNEHUSA, NPUOGPECTU MNPUBLIYKY
KOHTPONMPOBATb BbIYMCNEHUSA, BbIOUPas NOAXOAALMNIA ANa CMTyaumm cnocoo;
- yrnyouTb U pasBuTb NpeACcTaBNeHNS 0 NPOCTPAHCTBEHHbBIX FEOMETPUYECKUX urypax;
- MPUMEHATb NOHATME Pa3BEPTKN AN BbIMONHEHNSA NPAKTUYECKUX PacUETOB.

JENCTBUTE/bHBIE UNCNA. TEOMETPUYECKUE ®UTYPbI
ObyyaroLwmincs HayuYnTcs:
- UCNOJIb30BaTb HayasbHble NPeACTaBIeHN 0 MHOXECTBe AeCTBUTE/IbHbIX YuCen,
- BNafeTb NOHATUEM KBapPaTHOr0 KOPHS, NPUMEHATb €ro B BbIYUCIEHUNAX
O6\ varowmiica NoNy4YNT BOSMOXKHOCTb:
- pa3BuTb NpeACTaBNeHME O YNC/E N YNCOBbIX CUCTEMAX OT HaTypaibHbIX O AeACTBUTENbHbIX YNCET;
0 PONN BbIYNCNEHWNIA B YETOBEYECKOW MPAKTUKE;
- pasBUTb M YrNyouTb 3HAHUA O JECATUYHOM 3annucK LeACTBUTENbHbLIX Ynucen (nepmognyveckume u
Henepuoaundeckne apoon);
- N0Nb30BaTHCA A3bIKOM FeOMEeTpUMN 415 ONucaHna NpeiMeTOB OKPYXXaloLWwero Mupa u nx B3aMMHOro
pacrnonoXeHus;
- pacrno3HaBaTb U U306paxkaTb Ha YepTexax ¥ pUCYHKax reoMeTpuyeckune Urypbl n nx
KOH(urypauuu;
- rewwlartb 3aja4v Ha 40Ka3aTeNbCTBO, ONUPasCh Ha NU3yYeHHble CBONCTBA ()MIYp N OTHOLLIEHWIA
[ HAMW 1 MPUMEHAA N3YYEHHbIe METOAbl 40Ka3aTeNbCTB;
- BellaTb HEC/0XHble 3aZa4yn Ha NOCTPOEHMWE, MPUMEHAS OCHOBHbIE a/ilrOPUTMbl NMOCTPOEHUS C
I :MOLLbIO LUPKYNS U NUHENKN;
- pewaTb NpoCTellune nNaaHUMeTpUYecKme 3agadm B NPOCTPaHCTBe.

N3MEPEHUNA, NPUBNVXXEHWNA, OLLEHKW
OO6y yaroLniica HayumnTcs:
- UCNO/b30BaTh B XO/e pelleHns 3afay afneMeHTapHble NpeaCcTaBNeHUs, CBA3aHHbIe C
NPUGIMXKEHHBIMW 3HAYEHUAMW BeSIMYNH;
- BblYMCNATL NOWAAN TPEYrobHUKOB, NPAMOYIO/IbHUKOB, NapanienorpaMmoB, Tpanewuii, KpYros u
CEKTOpOB;
- BbIYUCNIATbL ASIMHY OKPY>XHOCTU, ANTMHY AYTU OKPY>KHOCTH;



- pewwaTb 3aja4M Ha [oKa3aTe/IbCTBO C MCMONb30BAHMEM (POPMYN ASIMHBI OKPYXHOCTU W ANUHbI fYTU
OKPY>XXHOCTW, hopmyn naowagen gpuryp

Obyuvarowuiica Noay4YnT BOSMOXHOCTb:

- TMNOHATb, YTO YMCNOBble [JaHHble, KOTOPble WCMOML3YITCA ANA XapaKTepUCTUKM 06BLEKTOB
OKPY>XXatolero Mupa, ABNAIOTCA  MPEUMYLLECTBEHHO  NPUOIMXEHHBIMW, 4YTO NO  3anucu
NPUOMXKEHHbIX 3HAYEHWI, COAepXaljuxcsa B MHPOPMALMOHHBIX WUCTOYHMKAX, MOXHO CyAuUTb O
MOrpeLHOCTN NPUBINXKEHNS;

- BbIYUCNATbL NAOWAAN (YUrYyp, COCTAB/IEHHbIX U3 ABYX MUK 60/ee NPSMOYro/ibHUKOB,
napannenorpaMmmoB, TpeyronbHNUKOB, Kpyra u CeKTopa;

- MPUOGPECTM ONbIT MPUMEHEHUSA anrebpanyeckoro U TPUroHOMeTPUYECKOro annapara u uaen
ABVKEHNA NpuW peLleHnn 3aay Ha BblYMCeHWe Nowanein MHOroyrosbH1KOB.

ANTEBEPANYECKUWE BbIPAXXEHNA

Obyuyatowmiics HayuuTes:
- anafietb MOHATUAMU «TOXAECTBO», «TOXAECTBEHHble MpeobpasoBaHna», pewarb 3agaqu,
.. Aepxalve 6yKBeHHbIe faHHble, paboTaTb C hopmynamu;
- BbINONHATL MNpPeobpa3oBaHMA BbIPKEHWUI, cofepXalnux CTeneHW C LUenbiMW MokasaTensiMum u
KBafpaTHble KOPHM

5>yaowmiica NoAy4YUT BO3MOXHOCTb:
- HayuMTbCA BbINOJIHATL MHOrOLWAaroBble Npeobpa3oBaHns paLMOHaNIbHbIX BbIPXEHUA, MPUMeEHAS
TUP KWl Habop cnocoboB U NPUEMOB;
- [0 N--ATh TOXAECTBEHHbIE Npeobpa3oBaHns ANS pelleHns 3a4ay U3 pasinyHblX pasfenos Kypca.

YPABHEHWNA
03].uarowWwminca HayunTcs:
- pewwaTtb KBagpaTHble N Ap06HbIe paLMOHabHble YpaBHEHMWS C O4HON NepeMeHHO
- MOHUMaTb YPaBHEHUS KakK BaXKHEML YK MaTeMaTU4ecKyt MOAeNlb AN ONUCAHUS U U3YyYeHUs
1. HOOBpPa3HbIX peasibHbIX CUTyaLMWid, pelaTb TEKCTOBbIE 3afa4n anrebpanyeckum MeTo4oM
- TUMEHATb rpadmyeckne NpeacTaBneHnsa 41a UccnefoBaHNs ypaBHEHU
YUYeHUK NoNyUYnT BO3IMOXKHOCTb:
- 0BNafleTb CneumanbHbIMKW  MPUEMAMWU  PELLeHUs ypaBHEHWI, YBEPEHHO MPUMEHATL annapat
rasHeHWin ans peweHns pasHoobpasHbIX 3ajay U3 maTemMaTvKKN, CMeXHbIX NPeAMeToB, NMPaKTUKK
- I eHATb rpaduyeckne npeacTaBneHns NS UCCNef0BaHNSA YpaBHEHWIA, cofepXKalmx OyKBeHHbIe
KO3IPULMNEHTDI.
HEPABEHCTBA
Y5\ vatowmincs HayumTces:
- MOHUMATb U NPUMEHATb TEPMUHONOMUID U CUMBOJIUKY, CBA3aHHbIe C OTHOLUEHWEM HepaBeHCTBa,
- '?CTBa YMC/OBbIX HEPABEHCTB;
- pewarb MHEHbIe HEPaBEHCTBA C O4HOW NEPEeMEHHON N UX CUCTEMBI
- MPUMEHATb annapaTt HepaBeHCTBA A4/19 pelleHns 3a4ay U3 pa3/inyHbIX pa3jenos Kypca
‘ LUINIACA NONMYYUT BO3MOXKHOCTb HAYUYUTbCA:

'‘pasHbIM NprvieMam JoKasaTe/NbCTBa HepaBEHCTBA; YBEPEHHO NPUMEHATL annapart HepaBeHCTB
UIN pelleHns pasHoo6pasHbIX MaTeMaTUyeckmx 3afday 1 3afay U3 CMeXHbIX NpeLMeToB, NPakTUKY;
- MNPUMEHATb KOOPAWHATHYK MpsAMYK AN M300paXeHWs MHOXEeCTBa pPeLleHUi JINHENHOro
HepaBeHCTBa.

OCHOBHBbIE MOHATUA, YHACNOBbIE ®YHKLINN

06> YatoLMInca HayuYnTCs:
- NOHWMaTb W WCMNONb30BaTb (YHKLWOHaNbHbIE MOHATUSA W A3bIK (TEPMUHbI, CUMBOIMYECKUE
0603Ha4veHun);

- CTTUXTb rpanku GyHKUMA y = — y =y[Xx,

X
- MOHMMaTb (PYHKLWIO KakK BaKHeWLyl MaTeMaTWyeckylo MOJe/b A1 OnucaHus MpoLeccos K
ABMIEHNIA OKPY>KAKOLLero Mupa, NPUMeHATb (YHKLMOHAbHbIA A3bIK A8 OMUCAHWA W UCCNe0BaHUA
asnCMMOCTeR MeXay (DU3NYECKUMUN BENNYNHAMM.



ObyuvaroLwmiica NoNy4YUT BO3IMOXHOCTb HayUUTbCA:
- NPOBOAWUTb WCC/MefOBaHUA, CBA3aHHble C W3Y4YeHWeM CBOWCTB (DYHKLWMW Ha OCHOBe rpadukos
N3YUYeHHbIX (YHKLWIA;

- WCNONb30BaTb (DYHKUWMOHAaNbHble MNpPeACTaBNeHMS W CBOWCTBA (YHKUWIA ANa  pelleHus
MaTemaTMyecKmnx 3afay 13 pasMyHbIX pas3fenoB Kypca.

OMNCATENbHAA CTATUCTUKA
O6yyvaroLmnincs HayuymTcs UCNONb30BaTb MNPOCTeilwne crnocobbl MpeAcTaB/ieHUs M aHanusa
CTaTUCTUYECKNX [aHHbIX.
Obyuvarowwnincs nonyuynT BO3MOXHOCTb MPMOOPECTM ONbIT MNPOBEAEHUS  CMyYalHbIX

KC ep “MEHTOB, B TOM YMC/le C MOMOLLbI KOMMbIOTEPHOrO MOAENMPOBAHUSA, WHTepnpeTauun nx
pe3ynbTaToB.



