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HOACHMTEIBHASN IAITMCKA

Pabouas nporpamma coctaBneHa Ha ocHoBe PefepasbHOr0O KOMMOHEHTA FOCYAaPCTBEHHOrO
CTaHZapTa OCHOBHOro obuiero o6 pasosaHuna 2004 roaa v MprmepHOIt NPOrpammbl OCHOBHOIO
obuero obpasoBaHua, NpeaHas3HadeHa a5 usydyeHus anrebpol B 9 Knaccax. CornacHo Pepe-
panbHomy 6asMcHomy y4ebHOMY NaaHy AaHHaa paboyas nporpamma npeaycmaTpuMBaeT op-
raHusauuio npouecca obyveHns B obveme 105 yaca (3 yaca B Hegeno).

MNpenogasaHue Begetca ¢ ucnonbsosaHmem YMK A. . MopgKosuya.

Pabouan nporpamma BbINO/HAET ABE OCHOBHbIE PYHKLUMN:

UHpopmayuoHHOo-memoduvecKkasa GyHKLMA NO3BONAET BCEM YYACTHUKAM 06pa3oBaTelbHO-
ro npougecca noay4ynTb NpPeacTaBNeHUe O Lenax, COAEep:KaHMM, obliein cTpaternm obyyeHus, Boc-
NUTAHWA U Pa3BUTUA YYALLMXCA CPEACTBAMM AAHHOTO y4ebHOro npegmera.

OpzaHu3ayuoHHO-NAAHUpPYyloWAa GyHKUMA npesycmaTpuBaeT BblAeseHWe 3Tanos obyue-
HUA, CTPYKTypUpOBaHWe y4ebHOro matepuana, onpeseneHne ero KONMYeCTBEHHbIX U KayeCcTBEeH -
HbIX XapPaKTEPUCTUK Ha KaXKA0M M3 3Tanos, B TOM YMC/e 1A COAEPHKATENbHOrO HaNnONHEHWUA NPo-
MEXKYTOYHOW aTTeCcTaLUm yyalumxca.

Llenun nsyyeHums:

. OB/NlafleHne CUCTEMOM MATEMATUYECKMX 3HAHUI U YMEHUW, HEOBXOANMbBIX A1A NPUMEHEHUA
B MPAKTUYECKON AEATENbHOCTU, U3YUYEHUA CMEXKHbIX AUCLMUNINH, MPOAOAKEHNA 06pa3oBaHMA;

. MHTeNNeKTyanbHoe pa3Butue, GopmMMpoBaHME KauyecTB IMYHOCTU, HEOOXOAMMBIX YeNOBEKY
ANA NMONHOLLEHHON XM3HU B COBPEMEHHOM OOLLECTBE: ACHOCTb U TOYHOCTb MbICAN, KPUTUYHOCTD
MbILW/EHNA, UHTYULUA, NOTMYECKOEe MbIW/IEHUE, 3N1EeMEHTbl aNrOPUTMUYECKON KyabTypbl, Npo-
CTPAHCTBEHHbIX NPeACTaBNEHMUN, CNOCOOHOCTb K NPEOA0NEHUIO TPYAHOCTEN;

. dopmupoBaHme npeacraBneHUit o6 Maeax U METOLAX MATEMATUKM KaK YHUBEPCANbHOMO
A3blKa HAYKN N TEXHWUKU, CPeaCTBa MOLENMPOBAHUA ABNEHUI U NPOLECCOB;

. BOCMMUTAHME KY/IbTYPbl IMYHOCTU, OTHOLLEHMA K MaTeMaTUKe KaK K 4acTu oblieyesoBeyeckomn
Ky/ZIbTYpPbl, MOHMMaHME 3HAaYMMOCTM MaTeMaTUKN ANA Hay4yHO-TEXHUYECKOro Nporpecca;
. pa3BUTHE BbINUCAUTENBHbIX U GOPMaNbHO-OMEPaTUBHbIX anrebpanyeckmx ymeHuin 40 yYpoB-

HA, NMO3BO/IAIOLLEr0 YBEPEHHO WMCMONb30BaTb UX MPWU PeLUeHUM 33a4a4 MATEMATUKM U CMENKHbIX
npeameToB (dpu3nKa, XMMUA, OCHOBbI MHPOPMATUKMN U BbIYUCIUTENbHON TEXHWUKM), YCBOEHME an -
napaTa ypaBHEHWA M HEPABEHCTB KaK OCHOBHOMO CpPefCcTBAa MAaTEMATUMYECKOro MOAENNPOBAHUA
NPUKNAAHbIX 33434, ocywecTBneHne GYHKLUMOHANIbHON NOATOTOBKM LIKO/NIbHUKOB. B xoae n3yye-
HUSA Kypca obyyatowmeca oBlaeBatoT NPMEMAMM BbIYMCIEHUIM HA KaNnbKyaTope.



YYEGHO-TEMATUYECKUI NN1AH

Ne HanmeHoBaHMe pasgen, Tem KonunyecTtso yacos
pas- Bcero MpakKTun- Nabopa- DKCKyp- Koh-
aena, yecKue TOpHbIE 3a- cumn TpONb-
TEeMblI 3aHATUA HATMA Hble
(onbIThI) paboTbl
1 PaunoHanbHble HepaBeHCTBA 19 1
N UX CUCTEMBI
2 CncteMbl YypaBHEHMUI 15 1
3 Yncnosble GyHKUMM 25 1
4 Mporpeccuun 16 1
5 AnemeHTbl KOMOUHATOPUKM, 1
CTaTUCTUKKN N TEOPUN BEPO- 12
ATHOCTEMN
6 NoBTOpeHne — NoAroToBKa K 18 1
9K3ameHy
COAEPXAHUE

PALUOHANDBHbLIE HEPABEHCTBA U UX CUCTEMbI (16 + 3 YACA).

JInHeltHOe N KBaApaTHOE HEepPaBEHCTBO C OAHOM NMepemMeHHOoM, YacTHoe u obuiee pelleHne, pas-
HOCUIbHOCTb, PaBHOCU/IbHbIE NpPeobpa3oBaHuA. PauMoHaibHblE HEPABEHCTBA C OAHON NepemeH -
HOW, MeToA, UHTEPBaNoB, KPMBAA 3HAKOB, HECTPOTNE U CTPOTUE HEPABEHCTBA. DIEMEHT MHOMECT-
Ba, MOAMHOXECTBO [AAaHHOrO MHOXECTBa, MycToe MHOMecTBO. [lepeceyeHne n obbeanHeHUue
MHOXeCTB. CUCTEMbI IMHENHbIX HEPABEHCTB, YaCcTHOE M 0bLLee peleHe CUCTEMbl HEPABEHCTB.

OcHoBHasa yenv:
e ¢dopmmupoBaHME NPeacTaBAEHNI O YaCTHOM W 0OLEM peLleHMN PaLMOHaIbHbIX HEPABEHCTB U
NX CUCTEM, O HEPABEHCTBaX C MOAYNAMM, O PABHOCWU/IbHOCTU HEPABEHCTB;
e OBNAZEHME YMEHMEM COBepLIaTb PaBHOCU/IbHbIE NPeobpa3oBaHmA, pelaTb HEPaBEHCTBA Me-
TOA4O0M UHTEPBA/IOB;
e pacwurpeHune n obobLeHne cBeAeHN O paLMOHaNbHbIX HEPAaBEHCTBAX U cnocobax ux pele-
HWA: MEeTOZ MHTEPBANIOB, METOZ 3aMeHbl NeEPeMeHHOMN.

CUCTEMbI YPABHEHWM (15 YACOB).

PaumoHanbHoOe ypaBHEHWE C ABYMA NepeMeHHbIMU, pelleHne YPaBHEHUA C ABYMA NepemMeHHbl -
MW, PaBHOCW/IbHblE YPaBHEHMA, PAaBHOCUAbHbIe Npeobpa3oBaHMA. FpaduK ypaBHEHUA, cUCTemaA
YPaBHEHWI C ABYMA MEPEMEHHbIMU, PeLUeHNEe CUCTEMbI YPAaBHEHWUI C ABYMA NepeMeHHbiMU. Me-
TOA4, NOACTAaHOBKM, MeToZ anrebpamyeckoro CNOMKeHWs, MeToh BBEAEHUA HOBbIX NepPeMeHHbIX,
rpaduyecKknii MeTos, PaBHOCU/IbHbIE CUCTEMbI YPaBHEHUA.

OcHoBHas yenvb:

e dopmmupoBaHME NPeacTaBAEHUI O CUCTEME ABYX PaLlMOHANbHbIX YPaBHEHWUI C ABYMS nepe-

MEHHbIMM, O PaLMOHANbHOM YPaBHEHUN C ABYMA NEPEMEHHbIMU;

® 0BNAZEHME YMEHMEM COBEpLIaTb PAaBHOCU/IbHbIE NPeobpa3oBaHmA, peLaTb YpaBHEHUA U CUC-

TEMbl YPaBHEHWUI C ABYMA NepeMeHHbIMU;

e 0TpaboTKa HaBbIKOB peLleHNA YpaBHEHWNA U CUCTEMbI YPAaBHEHUI Pa3IMYHbIMU METOL4AMM:

rpaduyeckmm, NoACTaHOBKOM, anrebpanyeckoro CNoXeHus, BBEAEHUA HOBbIX NEPEMEHHbIX.
YUCNOBbLIE PYHKLUU ( 25 YACOB).

PyHKUMA, 06nacTb onpegeneHne U MHOXKECTBO 3HauyeHU PyHKUMU. AHANIUTUYECKUI, Tpadurye-
CKMIN, Tab/N4YHbIN, CNAOBECHbIM cnocobbl 3agaHua ¢yHKuuK. Tpaduk GyHKUMKU. MOHOTOHHOCTb
(Bo3pacTaHue u ybbiBaHWE) GYHKLMK, OrPaHUUYEHHOCTb QYHKLMU CHU3Y U CBEPXY, HAUMEHbLLEE U
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Hanbonblee 3HAYEeHUA QYHKLMWU, HenpepbiBHAA GYHKUMA, BbINYKIaA BBEPX WUAM BHU3. DNEMEH-
TapHble GyHKUMKU. YeTHaa n HedeTHaAa GYHKUMM N nx rpadukmn. CteneHHble GYHKUUKU C HaTypab-
HbIM MOKa3aTeseM, UX CBONCTBA U rpadmkun. CBOMCTBA N rPadUKKN CTENEHHbIX PYHKLMUNA C YETHBIM U
HEeYeTHbIM MOKa3aTeNAMMU, C OTPULATE/IbHBIM L,e/bIM NMOKa3aTeNeM.

OcHoBHas yenv:

e ¢dopmmupoBaHUE NpeacTaBAeHUI O TakKUX GYHAAMEHTANIbHbIX MOHATUAX MATEMATUKKN, KaKMMUK
ABNAIOTCA NOHATMA PYHKLUMK, e€ obnacTn onpegeneHmsa, o61acTm 3Ha4YeHMA; 0 Pa3INYHbIX CNOCO-
6ax 3a4aHna GYHKUUKU: aHAaNUTUYECKOM, rpaduyeckom, TabaMYHOM, CNOBECHOM;

® OB/laZleHNe YMeHNEeM NPUMEHEHMUA YETHOCTU MU HEYETHOCTU, OrPAHNUYEHHOCTM, HENPepPbIB-
HOCTM, MOHOTOHHOCTU QYHKLUMI;

e (dopmMUpPOBAHNE YMEHUW HAXOAUTb HANBONbLLEE N HAMMEHbLLEEe 3HAYEeHNEe HA 3a4aHHOM Npo-
MeXyTKe, peLlasn NpakTU4eckme 3agauu;

e (dopmMMpOBaAHME MOHMMAHMA TOTO, KaK CBOMCTBA QYHKLMI OTParkatoTcA Ha NnoBeaeHUn rpadpu-
KOB QYHKUMNA.

MNPOrPECCUU (16 YACOB).

Yucnosasa nocnegosaTenbHocTb. CNocobbl 3a4aHMA YMCIOBOM nocnegosaTenbHocTM. CBOMCTBA
YMCNOBbIX NOCNEA0BATENbHOCTEN, MOHOTOHHAA NOCAeA0BATE/IbHOCTb, BO3pacTatowas nocneoBsa-
TeNbHOCTb, yObIBAlOLWLAA NOCNEeA0BaTENbHOCTb. ApudMeTHMYECKAn NPOrpeccms, pas3HOCTb, BO3pac-
TaloLWas NPorpeccus, KoHe4yHas nporpeccus, Gopmyna n-ro YaeHa apuPpmeTUYeckor nporpeccuu,
dbopmyna cymmbl 41€HOB KOHEYHOM apnUPMETUYECKON NPOrPECcCUN, XapPaKTEPUCTUYECKOE CBOMNCTBO
apudmeTnyeckoit nporpeccun. f'eomeTpuyeckaa nporpeccus, sHameHaTenb NPOrpeccuMn, Bospac-
TalowWas nporpeccus, KoOHe4YHas nporpeccusa, ¢opmyna n-ro YseHa reoMmeTpUYeckon nporpeccum,
dopmyna cymmbl YNEHOB KOHEYHOMN reOMeTPUYECKON MPOrpeccum, XxapaKTepmucTMYecKoe CBOMCTBO
reoMeTpMYeCKOn NpPorpeccuu.

OcHoBHas yenv:
e (dopmMMpOBaHME NPECTABNEHUI O MOHATUM YNCIOBOM NOCNEA0BATENIbHOCTU, apudMeTUYECKOM
N FEOMETPMUYECKOMN NPOrpeccuax KaKk YacTHbIX C/Ty4asnX YNCNOBbIX MOCAe0BaATE/IbHOCTEN; O TPeX
cnocobax 3a4aHMA NOCAe[0BaTENbHOCTU: aHANUTUYECKOM, CIOBECHOM U PEKYPPEHTHOM;
e cdopmmpoBaTb U 0O6OCHOBATL PAA CBONCTB apUPMETUUYECKON U FTe OMETPUYECKOI NpOorpeccuit,
CBECTU UX B 0HY Tabanuy;
e OBJlafleHNEe YMEHUEM peLLaTb TEKCTOBbIE 33434M, UCNONb3YS CBOMCTBA apuPMETUHECKON U
reoMeTpMUUYeCcKon NpPorpeccuu.

3NIEMEHTbl KOMBUHATOPUKU, CTATUCTUKN U TEOPUU BEPOATHOCTEWN ( 12 YACOB).

MeToapl pelweHnsa NpocTenwmnx KoMbMHATOPHbIX 33434 (Nnepebop BapnaHTOB, NOCTPOEHME Ae-
peBa BapMaHTOB, NPaBMIO YMHOXKeHUA). PakTtopman. Obwmin pag AaHHbIX U pAL AAHHbIX KOHKPET-
HOro MU3MEPEHUSA, BapuaHTa pAafaa AaHHbIX, €€ KPaTHOCTb, YacToTa M NPOLEHTHAA YacToTa, Crpyn-
NUPOBAHHbIN PsAg, AaHHbIX, MHOFOYrofibHUKM pacnpegeneHma. O6bem, pasmax, moga, cpegHee
3HayeHune. CnyyaliHble cobbITUA: AOCTOBEPHOE U HEBO3MOXKHOE COObITUA, HECOBMECTHbIE CODbI-
THs, cobbiTME, NPOTMBOMONOKHOE AaHHOMY CODObITUIO, CyMMa ABYX C/lyYaiHbIX cobbiTuin. Knaccu-
yeckan BepoATHOCTHaA cxema. Knaccuyeckoe onpegeneHne BEPOATHOCTY.

OcHoBHasAa yenv:

e (dopmMUpOBaHME NpPECTaB/EHUIA O BCEBO3MOMKHbIX KOMOUHALMAX, O MEeTOoAaxX CTaTUCTMUYECKOM

06paboTKM pe3yIbTaTOB N3MEPEHWUI, NOJYYEHHbIX NPU NPOBEAEHNN SKCMNEPUMEHTA, O YUC/TOBbIX

XapaKTepUCTMKax MHGopMaLnK;

® 0OBJIafEeTb YMEHMEM pPeLleHUsA NPOCTENLNX KOMOUHATOPHbIX N BEPOATHOCTHbIX 3a4au.
MNOBTOPEHMUE (15 YACOB).

OcHoBHasA yenv:

e 0606wWweHMe n cuctemaTmusaymMa 3HaHMM MO OCHOBHbIM TEMAM Kypca anrebpbl 3a 9 Knacc;



® MOAroTOBKa K e4UMHOMY FrOCYyAapCTBEHHOMY 3K3aMeHy;
e ¢dopmupoBaHME NOHMMAHUA BO3MOXKHOCTU MCMNOIb30BaHMNA NPUOOPETEHHbIX 3HAHWUIN U yme-
HMUM B NPAKTUYECKOWN AEeATENbHOCTU U NOBCEAHEBHOM KU3HM.

BbiparkeHuA U ux npeobpasoBaHuA. bykBeHHble Bblpa)KeHUsA. YucnoBoe 3HavyeHne 6yKBeHHO-
ro BblpaxeHua. [lonycTumble 3HaYEHUA NEPEMEHHbIX, BXOAALWMX B anrebpanyeckme BblparkeHUs.
MoacTaHOBKA BblpPa*KeHU BMECTO nepemeHHbIX. PaBeHCcTBO OYKBEHHbIX BblpaxKeHUn. ToXAecTBo,
[0Ka3aTeNnbCTBO TOXKAECTB. Mpeobpa3zoBaHus BblipakeHU. CBOMCTBA CTeMNeHel C LenblM MoKasa-
Tenem. MHorouneHbl. CnoxeHne, BbluNTaHME, YMHOXEHME MHOToYNeHOoB. PopMy/ibl COKpaLLEHHO-
ro YMHOX€eHMA. Pa3noxKeHne MHOrouysieHa Ha MHOXUTenu. KBaapaTHbli TpexyneH. BoideneHue
M0sIHO20 K8AOPAMA 8 KBAOPAMHOM mpex4seHe. Teopema Bueta. PasnorkeHue KBagpaTHOro Tpex-
YjieHa Ha /IMHENHbIe MHOXUTENU. MHOro4YsieHbl ¢ 0AHOM nepemeHHol. CTeneHb MHOro4neHa. Ko-
peHb MHoro4sneHa. Anrebpaunyeckan apobb. CokpallieHne gpobeit. encteuma c anrebpanyeckmmm
Apobamu. PaumoHanbHble BblparKeHUA U X Npeobpa3oBaHuA. CBONCTBA KBaAPaATHbIX KOPHEN N UX
NPUMEHEHME B BbIYMCNEHUAX.

YpaBHeHuA. YpaBHeHME C 0gHOW nepemeHHON. KopeHb ypaBHeHMUA. JIMHENHOe ypaBHeHMe.
KBagpaTHOe ypaBHeHMe: ¢opmyna KOpHEN KBaAAPaTHOro ypaBHeHMA. PelleHue paumoHanbHbIX
ypaBHeHWW. PelieHne ypaBHEHUI BbICLUMX CTENEHEN; MeTOAbl 3aMeHbl MepeMeHHON, Pa3NoXKeHuA
Ha MHOXWUTeNN. YpaBHEHUE C ABYMS MepPeMeHHbIMU; pelleHne YypaBHEHNA C ABYMA NepeMeHHbI -
MU,

Cuctembl ypaBHEHUI. PelieHne cuctemol ypaBHeHMn. Cuctema AByX IMHENHbIX YPAaBHEHUI C
ABYMA NEepeEMEHHbIMU; PeLLEHME NOACTAHOBKOM M anrebpanyeckMm cloxKeHMem. YpaBHEHME C He-

CKONbKMMW NepemeHHbIMU. PelueHne HeNMHENHbIX CUCTEM. PeweHusA ypasHeHUl 8 yesbix Yucaax.

HepaBeHcTBa. HepaBeHCTBO C 04HOM NnepemeHHON. PelwmeHne HepaBeHCTBa. J/IMHeNHble Hepa-

BEHCTBA C OAHON MepeMeHHOM 1 nx cuctembl. KBagpaTHble HepaBeHCTBa. PeweHue 0pobHo-
NuHeliHbIX HepaseHcms. YncnoBble HepaBeHCTBA M MX CBOMCTBA. JOKA3amesnbCcmeo 4Yucao8bix U
anzebpauyecKkux HepaseHcMs.

dyHKUmn. MoHAaTMe dyHKuMK. ObnacTb onpegenenma dyHKUMK. CNocobbl 3a4aHma GYHKUNK.
lpaduK PyHKUMKM, BO3pacTaHMe M ybbiBaHWEe PyHKUMM, Hambonbllee M HaMMeHbllee 3HaYyeHus
bOYHKUMK, HYAU PYHKLMK, MPOMENKYTKN 3HAKOMOCTOSAHCTBA. YTeHue rpadmkoB GyHKUnA. PyHKUMK,
ONMCbIBalOLME NMPAMYIO M 0OPaTHYIO NMPONOPLMOHAJIbHYIO 3aBUCUMOCTH, UX rpadukun. JInHelHan
dYHKUMA, ee rpaduK, FeOMETPUYECKUI CMmbICn KoadduumeHToB. MMnepbona. KBagpaTtnuHas ¢yHK-
umna, ee rpadpuk, napabona. KoopgmHaTbl BepwuHbl Napabosbl, oCcb CMMMETpUU. CmerneHHble
DyHKUUU € HaMypasnbHsIM rnokazamesnem, ux epaguxu. Fpadpukn GyHKUMIA: KOpeHb KBaApaTHbIN,
KOpeHb Kybuueckuin, moaynb. Ncnonb3oBaHne rpapukoB GyHKUUM ANA pPeleHna ypaBHEHUN U
cuctem. Mpumepbl rpadpryecknx 3aBUCMMOCTEN, OTPAXKAOLWMX peasibHble NpoLLecchbl: KonebaHue,
nokasaTenbHbI PocT. Yucaosble ¢yHKyuUU, onuceigarowue amu npoyeccel. apannensHell nepe-
HoC 2paguKoes 8006 ocelli KoopOUHAM U cuMMempus OMHocumersibHo ocell.

KoopauHatbl 1 rpadpukun. M3obpaxkeHre yncen o4kamm KoopamHaTHOM npsamoi. FeomeTpuye-
CKMIM CMbICA MOAyAs Yncna. YncnoBble NPOMENKYTKM: MHTEPBAA, OTPE30K, nyd. dopmynaa paccmos-
HUA MeX0y mo4YKamu KoopOuHamHol npamol. [JeKapToBbl KOOPAMHATbI HA MJOCKOCTU; KOoOpAaM-
HaTbl TOYKW. KoopamuHaTtbl cepeguHbl oTpe3Ka. Popmyna paccToaHMA MeXKay ABYMA TOYKaMu
NJAOCKOCTU. YpaBHEHME NPSIMON, YrNOBOM KO3OPUUMEHT NPSIMON, YCNOBUE NapannenbHOCTU npa-
MblIX. YpaBHEHME OKPYKHOCTU C LLEHTPOM B Hayane KoopauHaT u 8 aboli 3a0aHHol moyke. lpa-
duryecKan MHTepnpeTauns ypaBHEHUN C ABYMA NepPeMeHHbIMU U UX CUCTEM, HEPABEHCTB C ABYMS
nepeMeHHbIMU N UX CUCTEM.

ApudmeTnueckana u reomeTpuuyeckan nporpeccumn. loHATUE YNCNOBOM NOC/eA0BaTE/IbHOCTU.
®opmynbl obuiero YneHa apudmMeTUYEecKo U reoMeTpUYecKon Nporpeccuii, CyMmmbl Nepsbix He-
CKOJIbKMX Y1eHOB apudpMeTUYECKON N reomeTpruyeckon nporpeccuin. ChoXHbIe MPOLLEHTHI.

PeweHune TeKCTOBbIX 3aAay anrebpanyeckum cnocobom. Mepexon oT cnoBecHon popmynu-



POBKM COOTHOLLEHUM MEXKAY BEMUYNMHAMM K anredbpanyeckoin.

dnemeHTbl IOTUKU, KOMBUHATOPUKMU, CTAaTUCTUKU U TEOPUU BEPOATHOCTEMN.

Onpepenenuns, AoOKa3aTenbCTBa, akCMOMbl U TeopeMmbl; cneacteua. KoHTpnpumep. [okasa-
TENbCTBO OT NPOTMBHOrO. MpAmaa u obpatHaa Teopembl. MHO¥ecmso. 3neMeHm MHoOXecmaa,
noomHoxcecmeso. ObveduHeHue U repeceyeHue mHoxcecms. Juazpammesl Iiinepa. Mpumepsbl pe-
LWeHNA KOMBMHATOPHbIX 3a4a4: nepebop BapMaHTOB, NPABUAO YMHOXKEHUA. CTaTUCTUYECKNE [aH -
Hble. MNpeacTaBieHre AaHHbIX B BUAE Tabnuu, gnarpamm, rpadumkos. CpeaHue pesynbTaTbl U3Me-
peHuit. MNMoHATME O CTAaTUCTUYECKOM BbIBOAE HA OCHOBE BbIGOPKK. MOHATME M NPpUMEpPbI C/TYyYalHbIX
cobbITnin. YacToTa cobbiTvA, BEPOATHOCTb. PAaBHOBO3MOKHbIE COObITUA U NOACYET UX BEPOATHOCTY.
MpeacTaBneHne 0 reoMeTPUYECKOM BEPOATHOCTMU.

Tpe60oBaHMA K YPOBHIO NOArOTOBKU 0byyalowmxca 9 Knaccos
(6a30Bblii ypOBEHb)

B pe3ynbTaTte nsyueHma Kypca anrebpbl 9-ro Knacca yvawmeca
BONIYKHbI 3HATb: 3HAaYEeHME MAaTEMATMUYECKOM HAYKN ANA pelleHnA 33a4a4, BO3HMKAOWMX B TEOPUHN
N NPAKTUKE; LWUMPOTY U B TO K€ BPEMA ONPAHNYEHHOCTb NMPUMEHEHUA MaTEMATUYECKMX METOL,0B K
aHaNM3y n UccnefoBaHUIO NPOLLECCOB M ABAEHWUI B NpUpoae 1 06LLecTBe;
e 3HayeHWe MPaKTUKM U BOMPOCOB, BO3HMKAIOWMX B CAaMOI MaTeMaTuke ansa GOPMUPOBAHUA U
Pa3BUTUA MaTEMATUYECKOW HaYKK; UCTOPUIO PAa3BUTUA MOHATUA YMCAA, CO3L4aHUA MaTeMATUYECKO-
ro aHa/M3a, BOSHUKHOBEHUA N PA3BUTUA FEOMETPUN;
e YHMBEPCaNbHbLIN XapaKTep 3aKOHOB /IOTMKM MaTeMaTUYECKUX PACCYKAEHUN, UX MPUMEHUMOCTb
BO BCEX 06/71aCTAX YENOBEYECKOW AEATE/IbHOCTU; BEPOATHOCTHbIM XapaKTep pas/IMYHbIX NPOLLECCOB
OKpPY’KaloLLero Munpa;
BONIXKHbI YMeTb: BbINONHATb apudMeTUYECKme AeNCTBMA, COYETanA YCTHbIE U MUCbMEHHbIE NpUe- Mbl;
Haxo4ouTb 3HAYEHWs KOPHS HATYpPasibHOW CTENEHW, CTeNeHW C PauMOHa/IbHbIM MOKasaTenem,
MCNo/b3ysA NPU HEOBXOANMMOCTU BblYUCAUTENIbHbIE YCTPOMCTBA; NONb30BaTbCA OLEHKOM N NPUKNA-
KON NpW NPaKTUYECKUX pacyeTax;
e COCTaBNATb OYKBEHHbIEe BblpaxKeHUA U GopMy/bl MO YCIOBMAM 334a4; OCYL,ECTBAATL B Bblpa-
XKeHnax n Gopmynax YMcnoBble NOACTAHOBKMU M BbINONHATL COOTBETCTBYHOLLME BbIYMCAEHUA, OCY-
LLecTBNATb NOACTAHOBKY OZHOIO BblPaXKEHUA B APYroe; BbipaxKaTb U3 GopMyn OgHY NepemeHHYH
yepes OCTa/lbHbIE;
e BbINO/NHATb OCHOBHblE AENCTBMA CO CTEMEHAMM C LLeSIbIMW MOKa3aTeNAMMU, C MHOTOYNEHAMU U
anrebpanyeckumm apobAMMU; BbINONHATL PA3/IOKEHME MHOFOUY/IEHOB HA MHOMUTENN; BbINONHATb
TOXA,eCTBEHHble Npeobpa3oBaHMA PALMOHANbHbIX BbIPaXKeHUN;
e TMPUMEHATb CBOMCTBA apuMETUYECKUX KBALPATOB KOPHEN A1 BbIYMCNEHUA 3HAUYEHUI U Npe-
06pa3oBaHM YNCNOBbIX BbIPAXKEHWNM, COAEPMKALLMX KBAZPATHbIE KOPHY;
e peLwaTb NIMHelHble, KBaZApaTHbIe YPAaBHEHMA U PALMOHA/IbHbIE YPAaBHEHMA, CBOAALLMECA K HUM,
CUCTEMBI ABYX IMHENHbIX YPAaBHEHWUN U HEC/IOXKHbIE HE/IMHENHbIE YPAaBHEHUSA;
e peLaTb IMHENHbIe N KBaAPATHblE HEPABEHCTBA C O4HON NePEMEHHOM U UX CUCTEMbI;
e peLwaTb TEKCTOBble 3a4auM anrebpamyeckum MeTon0oM, MHTEPNPEeTUPOBaTb MOMYYEHHbIN pe-
3y/bTaT, NPOBOAUTL OTOOpP peleHnit, ncxoaa ns GopmyMPOBKM 3a4a4u;
e M306paKaTb YMCNA TOYKAMM Ha KOOPAMHATHON NPAMON;
e oOnpeaenaTb KOOPAMHATbI TOYKU NJOCKOCTU, CTPOUTb TOUKM C 3a4aHHBIMU KOOPAUHATaAMK;
n306paxKaTb MHOXECTBO pelleHnii IMHEMHOro HePaBEHCTBa;
e pacnosHaBaTb apuPMeTUYEeCKne U reomeTpuyeckme NpPorpeccum; pewaTb 3a4aum ¢ NnpUmeHe-
Huem Gopmynbl 06LLErO YNEHA U CYMMbl HECKO/IbKUX NEPBbIX Y1EHOB;
e HaxoAuTb 3HayeHuA GYHKUMK, 3aAaHHON dopmyoi, Tabanuei, rpadmKom No €€ aprymeHTy;
Haxo4MTb 3HAYEHMA apryMeHTa Mo 3HaYeHUO GYHKUMK, 3a8aHHOM rpaduKkom nnm Tabavuen;




e OnpefenaTb CBOMCTBA GYHKUUM NO ee rpaduKy; NPUMEHATL rpaduyeckne npeacTaBieHUs npu
peLeHnn ypaBHEHWUI, CUCTEM, HEPABEHCTB;

e  OMWUCLIBATb CBOMCTBA U3YYEHHbIX QYHKUWNI, CTPOUTb UX rpadmKu;

e U3BJeKaTb MHPOPMAUUIO, NpeAcTaBAEHHYO B Tabanuax, Ha AMarpammax, rpapukax; cocras-
NATb TabAnUbI, CTPOUTbL AMATPAMMbI U TPadUKK;

e pewatb KOMBUHATOPHbIE 3a4a4M NYTEM CUCTEMATUYECKOTO nepebopa BO3MOXKHbIX BAPUAHTOB
M C UCNONb30BAHNEM MPABUIA YMHOXKEHUS;

e BbIUMCNATb CPEAHNE 3HAYEHUA PE3YbTAaTOB UIMEPEHUN;

e HAxo0AMTb YaCTOTy COBbITUA, UCNONb3YA COOCTBEHHbIE HAONOAEHUA U FOTOBbIE CTAaTUCTUYECKME
OaHHbIE;

e HAxoAMTb BEPOATHOCTU CAYYaWHbIX COBbITUIA B NPOCTEMLLNX CYYAAX;

BNageTb KOMNETeHUUAMMU: NMO3HABATE/IbHON, KOMMYHUKATUBHON, MHPOPMALMOHHOM U pednekK-
CUBHOW;

CNoco6HbI pewaTb cneayouLme }U3HEeHHO-NPAKTUYECKUe 3a4a4n: CaMoCTOATEIbHO NpuobpeTaThb
N NMPUMEHATb 3HAHWUA B PA3/IMYHbIX CUTyauuax, paboTaTb B rpynnax, aprymeHTMpoBaTb U OTCTau-
BaTb CBOK TOYKY 3PEHMA, YMETb CNyWaTb APYruX, U3BAeKaTb y4ebHyo nHPopmaumo Ha OCHoBe
COMOCTaBUTENBHOTO aHaNM3a 06bEKTOB, NMO/b30BATbCA MPEAMETHbIM YKa3aTeNleM 3SHUMKAONeANN
N CNPAaBOYHMKOB A/1A HAXOXKAEHUA MHPOPMALUM, CAMOCTOATENBHO AENCTBOBATb B CUTyaLMU He-
onpenenéHHOCTM NP peleHn akTyanbHbIX A41A HUX npobaem.

KaneHpgapHo-TemaTuyeckuii naaH

Ne n/n Tema ypoka Kon- MNnaHun- daKTu-
BO pyemas yeckas
yacos parta pata
DeHb «3HaHu»
Fnaea 1. HepaBeHcTBa M cUCTEeMbl HEPABEHCTB
1-3 MNosTOpeHume Kypca 8 Knacca 3
4-6 §1. JInHeNHble ypaBHEHMA N KBaAPaTHblEe HEPABEHCTBA 3
7-11 §2. PaymoHanbHble HEPABEHCTBA 5
12-14 §3. MHoOecTBa M onepaunu Hag HUMH 3
15-18 §4. CuctemMbl pauMOHaNbHbIX HEPAaBEHCTB 4
19 KoHTponbHas paboTa Nel 1
UTtoro: 19
FnaBa 2. Cuctembl ypaBHeHMUit
20-23 §5. OCHOBHble NOHATKA 4
24-28 §6. MeToabl pelieHns CUCTEM YPaBHEHUIN 5
29-33 §7. CucTeMbl ypaBHEHMIN KaK MaTeMaTUUYECKue Moaenmu 5
peanbHbIX CUTyauuni
34 KoHTponbHasa paboTta Ne2 1
Utoro: 15
Fnasa 3. Yucnosble GpyHKUUMU
35-38 §8. OnpepeneHne uncnosoi ¢pyHKunm. Obnactb onpeae- 4
NleHunA, 061acTb 3HAYEHWUIM PYHKUNI

39-40 §9. Cnocobbl 3agaHna GyHKLUK 2
41-44 §10. CeoicTBa PpyHKUMMU 4
45-47 §11. YeTHble n HeyeTHble GYHKLUMK 3
48 KoHTponbHasa pabora Ne3 1
49-52 §12. dykuma y=x"(n€N), nx ceolictsa 1 rpapuku 4




53-55 §13. dykuma y=x"(n€N), ux ceoncrea u rpadpuKmn 3
56-58 §14. dykuma y=Vx, ee cBONCTBA U rpaduk 3
59 KoHTponbHasa paboTta Ned 1
Utoro: 25
Fnaea 4. MNMporpeccun

60-63 §15. Yncnosbie NocnenoBaTeNbHOCTH 4
64-68 §16. ApudmeTtmnyeckan nporpeccun 5
69-74 §17. FeomeTpuyecKana nporpeccusa 6
75 KoHTponbHasa paboTta Ne5 1

UToro: 16

FnaBa 5. 9nemeHTbl KOMOMHATOPUKK, CTaTUCTUKN, U
TEeopumn BEPOATHOCTHU

76-78 §18. KombuHaTopcKkme 3aaaum 3
79-81 §19. CtaTucTnKa-ansaniH nHdopmauymm 3
82-84 §20. MNpocTeiwmne BEPOATHOCTHbIE 33434 3
85-86 §21. DKcnepuMeHTa/ibHble AaHHbIE U BEPOATHOCTM CObbI- 2
M 1

87 KoHTponbHana paboTta N26
UTtoro: 12
88-103 | UTtorosoe noBTOpPEHMUE 17
104 UTorosas KOHTpo/bHaA paboTa 1

YYEBHO-METOANYECKUE CPEACTBA OBYHEHUA

1. Al.Mopakosuy, M.B. CemeHoB. Anrebpa 9. YacTb 1. YuebHuk. M.: MHemo3uHa, 2017.

2. A.T.Mopakosuy, J1.A.AnekcaHgposa, E.E.TynbunHckas, T.H.MuwyctnHa, MN.B. CemeHoB. Anrebpa
9. YacTtb 2. 3agavyHuk. M.: MHemo3unHa, 2017.

[JononHutenbHbIX Nocobuii ana yuutens:

e Mopakosuy A.l. Anrebpa 7-9 kn.: Metoaudeckoe nocobue ans yuntens. - M.: MHemMo3uHa,
2004.

e A.l. MopakoBuy, E.E. TynbunHcKasa. TecTbl no anrebpe ana 7-9 Knaccos.

o KysHeuosa /1. B. n gp. COOpHUK 3a4aHNM AN1A NOAFOTOBKU K rocyAapCTBEHHOM UTOrOBOM aTTe-
cTaumu B 9 Knacce. - M.: NpocseweHune, 2009.

e JlbiceHKo @.P. Anrebpa 9 Knacc. MoarotoBKa K UTorosoi atrectaunm — 2009 —Poctos-Ha-[loHy:
NlernonH, 2008

e KouarmHa M.H., KouarmH B.B. MaTtemaTtuka 9 knacc. C6opHuK 3agaHunin. — M: Mocksa, 2009.

e Kopewkosa T.A., LLesenesa H.B., MupowwnH B.B. Matematunka. 9 knacc. TpeHUpOBOUHbIE 3a-
nanua. — M: Mocksa, 2009

e  MupouwuH B.B. Anrebpa 9 knacc. Tunosble TecToBble 3agaHuna. — M: dk3ameH, 2009.

e Jlanno N1.4., Monos M.A. MatemaTtunka 9 Knacc. C6opHUK 3agaHmin. — M: k3ameH, 2009.

e AptioHsaH E. b., Bonosuu M. b., Nnaskos tO. A., /lesutac I. . MaTemaTn4yeckne ANKTaHTbI 4NA
5-9 knaccos. — M.: lNpoceeweHune, 1991.

e 3gasuy A. ., LUnanoykumH J1. 1. KOHTpoAbHbIE M NpoBEpPOYHbIe No anrebpe 7-9 Knaccol. M.:
MpocseuweHune, 2003.

e Konsarmu HO. M., Cngopos 0. B. U3yuyeHne anrebpbl B 7-9 knaccax. — M.: MpocseweHne, 2002.
e MaTemaTuKa. ExxeHegenbHoe y4ebHO-MmeToaNYECKOE NPUIOKEHUE K raseTe «llepBoe ceHTAb-
pa».

o J1.®. MunuypuH. 3a cTpaHULaAMKM y4ebHKMKa anrebpbl. M.,1990r.




e MaTtemaTuKa B WKone. HayyHo-TeopeTUYecknii 1 MeToANYECKUI XKy pHan.
o J1.A. AnekcaHapoBa Anrebpa camoctosaTenbHble paboTbl 9 Knacc. «MHemo3uHa»,2005T.
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