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NMosicHuTenbHasa 3anucka (aHHoTauus)
Pabouas ImporpamMma COCTaBJICHA HA OCHOBC!

1. 3akona P® «O06 obpazoBaHUm»

denepalibHOTO KOMIIOHEHTA rOCYAapCTBEHHOTO0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO OOIIIEro 00pa3oBaHus M0 MaTeMaTuke B 9
KJ1acce.

[IpumepHOIi mporpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHUs IO MAaTEMATHKE.

ABTOpCKOH TIporpaMmbl K yueOHUKY «AsnreOpa», aBrop A.I'. MopakoBuy.

denepanbHOTO NMEpeUHs Y4eOHUKOB, PEKOMEHIOBAHHBIX K UCTIOJIB30BAHHUIO B 00Pa30BATEIbHBIX YUPEKICHUIX

Hanpasnenuii mporpamMmmsl pa3Butus mkoiibl «Maructpains» MAOY «COLI Nel» r.Ilepmu

N

o0k ow

Lenu npenodasaHusi npedMema:
. OBNageHue CUMCTEMOW MaTeMaTU4eCKUX 3HaAaHMW U YMEHUMN, HeoOXoauMbIX ANA NPUMEHEHUSI B NPaKTU4eCcKon Oes-
TENbHOCTU, U3YYEHUSI CMEXHbBIX OUCUUMNINH, NPOAOIHKEHNST 00pa3oBaHus;
« WHTenneKTyanbHoe pa3Butue, GOpMMPOBaHME KA4yeCTB JIMYHOCTU, HEOOXOANMbIX YENOBEKY ASISi MOSNTHOLEHHOWN XN3HU
B COBPEMEHHOM 006LLEecTBe, CBOMCTBEHHbLIX MaTEMaTUYECKON AEATENBbHOCTU. SICHOCTM U TOYHOCTU MbICINU, KPUTUYHOCTU
MbILLMIEHNSA, UHTYULUKW, NIOTMYECKOTO MbILIIEHUS, SNIEMEHTOB anrOpUTMUYECKON KynbTypbl, MPOCTPAHCTBEHHbLIX Mpea-
cTaBneHnn, CnocobHOCTU K NPEOAOSIEHNIO TPYAHOCTEMN;
. ¢hopmupoBaHue npeacTaBrieHUN 00 naesax n MeTogax MaTtemMaTUKM Kak YHMBEPCANbHOIO si3blka Haykn M TEXHUKW,
cpeacrtBa MOAENUPOBaHUS SIBIIEHUA N NPOLECCOB;
« BOCMUTaHME KyNbTypbl JIMYHOCTU, OTHOLLUEHUS K MaTemaTuKe KaK K 4YacTu obuieyenoBevecKon KymnbTypbl, UrparoLlen
0Co0Y0 Posib B 0OLLLECTBEHHOM Pa3BUTUN.
O6buwey4yebHble yMeHuUsl, HaebIKU U cnocobbl desmenibHOCMU.
B xope npenogaBaHus matemMaTyMkyM B OCHOBHOWM LIKone, paboThl Hag hopMMPOBAHNEM Yy YYaLLUMXCH NEPEYNCEHHbIX B NPO-
rpaMmme 3HaHUM U YMEHUN, cnedyeT obpallaTb BHUMaHWE Ha TO, YTOObl OHM OBnageBanun yMeHuUsiMu obuiey4ebHo20 xapak-
mepa, pasHoobpasHbiMu criocobamu desimeribHocmu, npuobpeTtanu onbIT:
« MNNaHUPOBAHNA N OCYLLIECTBIIEHUS anrOPUTMNUYECKON OEATENTbHOCTU, BbINONHEHUS 3a4aHHbIX U KOHCTPYMPOBAHUS HOBbIX
anropuTMoB;
« pelleHnst pa3HoobpasHbIX KNaccoB 3aday 13 pasfnnyHbiX pa3genoB Kypca, B TOM YMcrie 3agad, Tpebyowmnx nomcka nytu
N cNocobOoB peLLEeHUs;



« UVccrepoBaTenbCKOM OeATeNbHOCTU, pa3BUTUS MAEN, NPOBEAEHUST AKCMEPUMEHTOB, 0006LLEHNS, NOCTAHOBKM U (hopmy-

NMPOBaHNA HOBbIX 3a4avy;

e SICHOrO, TOYHOro, rPaMOTHOrO WU3IIOXEHUS CBOMX MbICIIEM B YCTHOM U MUCbMEHHOW peyvn, UCMONb30BaHUSA PasfiNyHbIX

A3bIKOB MaTeEMaTUKN (CIIOBECHOro, CMMBOSIMYECKOro, rpadouyeckoro), cBo60gHOro nepexoga ¢ OAHOro A3blka Ha ApYrou

A8 unnicTpauum, MHTepnpeTaumm, apryMmeHTauum 1 gokasaTernbCcTBa;

« nNpoBedeHNda JoKasaTerbHbIX PpacCyXOeHUW, apryMmeHTauun, BblABWKEHNS rmnoTes n nx o06ocHOBaHWS;
noucka, cucrtemaTtmsaumm, aHanuaa v Knaccuukauum nHgopma-
LUK, UCMNOJSIb30BaHUA pa3HOObpasHbIX MHOPMALMOHHBIX NCTOYHMKOB, BKITlOYas y4eOHYI0 U CnpaBoOYHYO nutepaTypy,
COBpPEMEHHbIE MH(POPMALIMOHHbIE TEXHOMNOMNM.
Mecmo npedmema e 6a3ucHoOm y4e6HOM rnaHe

CornacHo gegepanbHoMy 6a3McHOMY y4eOHOMY MaHy Ha n3ydeHne mateMaTukm B 9 Knacce oTBoaMUTCS He MeHee 175
4YacoB M3 pacdeTa 5 4 B Hegernto, Npu 3TOM pasfesieHMe YacoB Ha u3yyeHne anredpbl U reoMeTpum MOXeT BbITb CrieayroLmMm:
— 3 yaca B Hegento anrebpbl U 2 Yaca B Heaento reoMeTpun B TeveHne Bcero y4ebHoro roga, untoro 102 yaca anrebpbl 1 68
4acoB reoMeTpun.

— TeMaTMyeckoe N NpUMEpPHOE NOYpPOYHOE MiaHNpPoOBaHWeE NpeacTaBneHbl B COOTBETCTBUM C y4ebHnkom «Anrebpa 9», Mopa-
koBuy A.l"., M.: MHemo3nHa, 2008r.

B cooTtBeTCTBUM C 3TUM peannsyeTcda Tunosaa nporpamma «Anrebpa 7-9 knacc» ans obueobpasoBaTenbHbIX yYpexaeHUn
aBT. A.l". Mopgkosuy, N.N. 3ybapesa, B o6beme 102 yacos.

Posib npedmema e hopmupoeaHuu obuiey4ebHbIX yMeHUU U KITroYe8bIX KOMIemeHyul y4aujuxcsi

MaTtemaTtnyeckoe obpasoBaHue NrpaeT BaXKHYI posib, Kak B NPaKTUYECKON, Tak U B JyXOBHOM XM3HKU obulecTsa. lNpak-
TMYeckas CToOpoHa MaTeMaTn4eckoro obpasoBaHns cBA3aHa ¢ (opMMpoBaHMEM CNOCODOB AeATESNTbHOCTU, YXOBHAs — C WUH-
TennekTyanbHbIM pa3BuTMEM YenoBeka, opMMpPOBaAHNEM XapaKkTepa un obLlen KynbTypbl.

[MpakTnyeckasa None3HoCTb MaTeMaTUKM 0BYyCroBreHa TeM, YTO ee NpeaMeToM ABMATCA yHOAMEHTarbHbIE CTPYKTY-
pbl peanbHOro Mupa: NPOCTPaHCTBEHHbIE (POPMbI N KONTMYECTBEHHbIE OTHOLLEHUS — OT NPOCTENLLNX, YCBanBaeMbIX B HEMO-
CpeacTBEHHOM OnbITe, 40 AOCTATOYHO CIOXHbIX, HEOOXOANMbBIX OS5 Pa3BUTUS HAayYHbIX U TEXHONOrMYecknx naen. bes koH-
KPeTHbIX MaTeMaTU4eCKNX 3HaHUW 3aTpyAHEHO MOHUMaHWE NPUHLMMNOB YCTPOMUCTBA U UCMONb30BaHNA COBPEMEHHOW TEXHUKM,
BOCMPUATUE N NHTepnpeTaumsa pasHoobpasHon coumanbHONM, 3KOHOMUYECKOW, NONUTMYECKON nHpopmaummn, ManoaddekTnB-
Ha NoBcefHEBHAas NpakTnyeckas aeaTenbHOCTb. KaxaoMy YyenoBeky B CBOEN XU3HWN NPUXOLUTCS BbIMOSHATbL 4OCTAaTOYHO
CNOXHbl€ pacyeTbl, HAXOANTb B CNPaBOYHUKAX HYXXHblEe (POPMYIbl U MPUMEHSATbL UX, BNageTb NPakTU4eCKUMn npuemMamm reo-
METPUYECKNX U3MEPEHUN U MOCTPOEHUN, YMTaTb MHGOPMaLMIO, NpeacTaBneHHyo B BUAy Tabnuu, gnarpamm, rpacmkos, No-
HUMaTb BEPOSTHOCTHbIN XapakTep CryvYanHbIX COBbITUN, COCTaBMAATb HECITOXHbIE anropuTMbl 1 Ap.

[ns Xn3HM B COBpEMEHHOM 06LLecTBE BaXXHbIM SBSieTCA (hopMMpoBaHNe MaTemMaTUYeCcKoro CTUMS MblLSIeHUs!, NPosiB-
navLwerocs B onpefeneHHbIX YMCTBEHHbIX HaBblkax. B npouecce matemaTtnyeckomn JedATeNibHOCTU B apceHarn npnemMoB N me-



TOAOB YEN0BEYECKOro MbILLMIEHNSA eCTEeCTBEHHbIM 06pa3oM BKIIOYAKOTCA MHAYKUUA U Aeaykums, obo0bLLeHne n KoHKpeTusa-
Lns1, aHanms3 n cCMHTE3, Knaccudukaumsi U1 cuctemaTtmsaund, abetparnposaHue n aHanorns. O6bekTbl MaTeMaTUYECKNX YMO-
3aKII04eHM N NpaBuna Ux KOHCTPYMPOBaHUS BCKPbIBAIOT MEXaHMU3M FTOrMYeCcKnX NoCTPOeHuK, BblipabaTtbiBaloT yMeHNsa op-
MynupoBaTb, 000OCHOBbLIBATb M A0Ka3blBaTb CYXXOEHUS, TEM CaMbIM Pa3BMBalOT NTOrMYeckoe MblwneHne. Begywas pons npu-
HagnexuT MmateMaTtmke B OPMUPOBAHUM anropuUTMUYECKOro MbILLMIEHNSA U BOCMUTaHUN YMEHUN LeCTBOBaTb MO 3a4aHHOMY
anropuTMy n KOHCTpympoBaTb HOBble. B xoae pelleHunst 3agad — OCHOBHOM y4ebHOW AeATENbHOCTU Ha ypoKax MaTeMaTukm —
pa3BMBalOTCH TBOpPYECKas U NpuKnagHas CTOPOHbI MbILLITEHWS.

Ob6y4yeHne maTemaTnke gaeT BO3MOXHOCTb pa3BMBaTh Y y4alUXCA TOYHYHO, 3KOHOMHYIO U MH(POPMaTUBHYIO peyb, yMe-
HWe oTOMpaTb Hanboree noaxoasilne A3bIKoBble (B HaCTHOCTU, CUMBOSIMYECKME, rpadpudeckue) cpeacTsa.

MaTtemaTtnyeckoe obpaszoBaHmMe BHOCUT CBOWM BKag B hopMmMpoBaHne obLuen KynbTypbl YernoBeka. HeobxoanmbiM KOM-
MOHEHTOM 06LLEN KyNbTypbl B COBPEMEHHOM TOSIKOBAHUK siBNsieTcA obLiee 3HakoMCTBO C MeToAaMM NO3HAHNA OENCTBUTESb-
HOCTMW, NpeacTaBreHne o npeamMeTe U MeToae MaTemMaTuKKN, ero OTANYNA OT METO0B €CTECTBEHHbIX M TYMaHUTaPHbIX HayK,
00 0COBEHHOCTAX MPUMEHEHNS MaTEMATUKN AN PELUEHNSA HayYHbIX M NPUKNagHbIX 3agaq.

MexnpedmemHbie cesizu.

MaTemaTtunka, HEOCNnopmMmMo, SBMSETCA PyHAAMEHTANbHOW HAYKOW U UMEET LUMPOKOE NMPUMEHEHME B CaMbiX PasfinyHbIX 06-
nacTax Hayku un TexHukn. Cpeam WKoMbHbIX NPegMeToB OHa siBnsieTca 6a3on ana npeamMeToB eCTeCTBEHHOrO LMKna. 06-
Lne yyebHO-BOoCnUTATESbHbIE 3aa4yuM 3TUX NPeaMeTOB HanpaBfeHbl Ha BCECTOPOHHEE rAapMOHMYHOE PasBUTUE NTIUYHOCTMW.
BaxxHenwmm ycrnosmem pelleHns 3Tnx obLmnx 3agad aBngeTcs ocyLwecTBNeHne U pasBuTme MexnpeaMeTHbIX CBA3en npea-
METOB, COrfiacoBaHHOW paboTbl yunTenen-npeamMeTHUKOB.

N3yyeHne Bcex NpegMeToB eCTECTBEHHOHAYYHOrO LMKna TECHO CBA3aHO ¢ MaTtemaTukon. OHa gaeT yvyalmmcs cuctemy
3HaHUM N YMEHUIN, HEOBXO4MMbIX B MOBCEOHEBHOM XU3HN U TPYAOBOW OEATENbHOCTM YeroBeKa, a Takke BaXKHbIX OS5 U3yde-
HWSA CMEXHbIX NpeaMeToB. Ha ocHOBe 3HaHMIM N0 MaTemaTuKe B NepBYyo ovepeab hopMmpyroTca obienpeamMeTHble pacyeT-
HO-n3MepuTenbHble YMeHUS. [MpeeMCTBEHHbIE CBSA3U C KypcamMu €CTECTBEHHOHAYYHOrO LMKa packpbiBalOT NpakTuyeckoe
NPUMEHEHNE MaTEMATUYECKUX YMEHUIN U HABbLIKOB. OTO CNOCOBCTBYET (DOPMUPOBAHUIO Y YHaLLMXCS LLENOCTHOro, Hay4YHOro
MUPOBO33PEHUS.

OcobeHHOCMU op2aHu3ayuu y4ebHo20 npouyecca

BaxkHyto ponb B y4ebHOM npoLecce nrpatoT hopmbl opraHusaumm odbyvyeHuns nnu Buabl 06ydeHusl, B Ka4ecTse KOTOPbIX
BbICTYNaOT YyCTONYMBLIE CNOCOObLI OpraHn3aLmm negarormieckoro npowecca.

OcCHOBHOWM hopMOW opraHM3aunn y4ebHo-BocnnTaTesibHon paboTbl C yYaLMMUCS B LLKOSIE SIBMSIETCS YPOK ( YPOK O3HAKOM-
NEHNsA C HOBbIM MaTepuarnoM, ypoK 3aKpenneHnsa n3y4eHHoro, ypok NPUMEHEHUS 3HaHU 1 YMEHNK, YPOoK 0606LeHns 1 cuc-
TemaTusaumm 3HaHUN, YPOK MPOBEPKN U KOPPEKUMU 3HAHUA N YMEHUN, KOMOBUHMPOBAHHLIN YPOK) , OOHAKO, Ha4YuHas ¢ 7
Knacca, MoryT ObITb MCNONb30BaHbl 1 apyrne popmbl 06yyeHus. NpumeHeHne pasHoobpasHbiX, HeCTaHAAPTHLIX OpPM 00Y-



YeHMs1 OOSMKHO B NEPBYIO ovepeadb COOTBETCTBOBATb MHTEMMNEKTYaNlbHOMY YPOBHIO pa3BUTUS 0By4atoLLMXCa U X MCUXONOorn-
YeCKMM OCOBEHHOCTSM.

K HecTaHgapTHbIM hopmMam 0ByveHNa MaTeMaTUKUN B LLKONE OTHOCATCS: NIEKUNN, CEMUHAPbI, KOHCYIbTaLMN, 3KCKYPCUMW,
KOH(bepeHUMM, NPaKTUKYMbI, OENOBbIE UTPbI, AMAAKTUYECKNE UTPLI, YPOKMN-3a4eThl, paboTa B rpynnax.

He meHee BaxHbl 1 POPMbl KOHTPOMA 3HAHUWN, YMEHWIA, HABbIKOB (TEKYLLMIA KOHTPOMb, ANAarHOCTUYECKUIN, PYOEXHbIN,
NTOroBbIN). POPMbI TAKOrO KOHTPONS TakkKe pasnnyHbl. 3TO MOryT BbITb M KOHTPONbHbIE PpaboThl, 1 CAMOCTOATENbHbIE 40-
MallHMe paboTbl, 1 3awmTa pedepaToB 1 NPOEKTOB, N NEPEBOAHbLIE 3K3aMeHbI, U MHAMBUAYansHoe cobecegoBaHue, AnarHo-
cTnyeckmne paboThl, a Takke KOMMNIeKcHoe cobeceaoBaHne 1 3awmTa TEMbI.

Lns paseumus y yHauwuxcsi uHmepeca K usy4daemMomy rpedMemy u, Kak credcmeue, rnosbiueHUs kKayecmea 3HaHul uc-
M0/1b3YHOMCS COBPEMEHHbIE UHHOBAUUOHHbIE MEXHOI02UU MaKue, Kak:

« TexHonozaus yposHeesolU duhghepeHyuayuu oby4yeHusi

« TexHonozaus npobnemHo-passusarouie20 obyyeHus
300oposbe-cbepezarowue mexHornoauu
TexHonoauu compydHu4yecmsa
UNzpoebie mexHonoauu
Pe3ynbmambi o6y4yeHusi
PesynbTatbl 06y4yeHus npeacraeneHbl B TpeboBaHMAX K YPOBHIO NOAIOTOBKM, 3adatoLmMX CUCTEMY UTOrOBbIX Pe3ynbTaToB
00y4eHus1, KOTopble A0MKHbI ObITb AOCTUMHYTHI BCEMU YYaLLMMUCSH, OKaHYMBAKOLLMMK 7 Kracc, U AOCTUXKEHNE KOTOPbIX SABMS-
eTcs obsa3aTenbHbIM YCIOBUEM NOMOXKUTENBHOM aTTecTaumMm y4eHnKa 3a Kypc 7 knacca. 9t TpeboBaHus CTPYKTYpPUPOBaHbI
MO TPEM KOMMOHEHTaM: «3HaTb/MOHNMATbY, KYMETbY», «MCNOSb30BaTb NPUOOBPETEHHbBIE 3HAHUSA N YMEHUS B NPAKTUYECKOM
AEeATENbHOCTN U NOBCEAHEBHOW XXU3HWY.

Tpe6oBaHUsA K YPOBHIO YCBOEHUS1 3HAHUN BbIMYCKHUKOB
B pesynbmame u3y4eHusi MamemMamuKu Yy4eHUK OOJIKEH:
3Hamb/MoOHUMamab
« CYLECTBO MNOHATUA MaTEMaTUYECKOro AoKasaTenbCTBa; NpMBOANTL NPUMEPDI
AoKa3aTenbCTB;
« CYLECTBO NOHATUA anropmMTtma; NpUBOAMUTb NPUMEPbI anropuTMOB,
« Kak Ucrnonb3ylTca matemaTudeckme oopmyrbl, ypaBHEHUS N HEPABEHCTBA; NPUMeEpPbl UX MPUMEHEHUS OS5 peLleHus
MaTeMaTUYeCKMX N NpakTUYeCcKnX 3agau;

« Kak MmaTemaTudeckun onpefeneHHble yHKUUM MOryT ONUCbIBaTb peanbHble 3aBUCUMOCTW; MPUBOANTL NPUMEpPbI TaKoro
onucaHus;

« Kak NOTPeBHOCTU NPaKTUKM NPUBENN MAaTEMATUYECKYIO HAayKy K HEOOXOAMMOCTU pacLUMPEHUS MOHATUSA YnCna;



BEPOSITHOCTHbIN XapakTep MHOMMX 3aKOHOMEPHOCTEN OKPYXKaloLLEro MMpa; NPUMepbl CTaTUCTUYECKUX 3aKOHOMEPHOCTEN
N BbIBOOOB;

Kakum obpa3om reoMeTpusi BO3HMKIA U3 NPaKTUYECKUX 3aaa4 3eMiemMepust; NPUMepbl reOMETPUYECKMX OOBLEKTOB U YT-
BEPXKAEHUIN O HUX, BaXKHbIX AN NPAKTUKY;

CMbICN nageanunsaumm, No3BonsLWEeNn pelaTh 3a4aun peanbHON AeNCTBUTENBbHOCTU MaTeEMaTUYECKUMU METOAAMM,
NPMMepbI OLLIMOOK, BO3HUKAIOLLMX NPU naeannsauun.

ApudmeTuka
ymems

BbIMOJTHATb YCTHO apudMeTHYEeCcKme OENCTBUS: CNIOXKEHNE N BblYMTaHUE ABY3HAYHbIX YNCEST U AECATUYHbIX Apoben ¢
ABYMS 3HaKaMu, yMHOXEHWEe 0AHO3HauYHbIX Yncer, apudpmeTnyeckme onepauumn ¢ 06bIKHOBEHHLIMU ApO6SIMU C OAHO-
3HaYHbIM 3HaMeHaTenem 1 YUCTUTENEM;

NepexoauTb OT OAHOM hOPMbI 3anNnCK YNCEN K APYron, NpeacTaBnaTh 4eCATUYHYO Apobb B BUAe 0ObIKHOBEHHOW U B
NPOCTENLINX CryYasX 0ObIKHOBEHHYIO B BUAE AECATUYHON, NPOLEHTbl — B Buae Apobu 1 Apobb — B BUAE NPOLIEHTOB;
3anucbiBaTb OonbLUME N Manble YMcna C UCMOoNb30BaHUEM LIENbIX CTENEHEN AeCATKY;

BbINOSTHATb apuMeTU4ecKne AENCTBUSA C paLMoHanbHbIMU YACAMKN, CPaBHUBATL paLMOHarbHble U AeNCTBUTENbHbIE
4yncna; HaxoAuTb B HECMNOXHbIX Cry4asix 3Ha4YeHUs1 CTENEHeNn C LienbiMu NnokasaTensammn n KOpHen; HaxoauTb 3HAYEeHUs
YUCMNOBbIX BbIPAXKEHWUIA;

OKPYIMATb Lienble Yicna U AecATUYHble Ap0o0un, HaxoanTb NPUONMKEHUS YNCEN C HEAOCTATKOM U C N3ObITKOM, BbIMNO-
HATb OLEHKY YNCMOBbIX BbIpaXXeHUN;

NONb30BaTbCA OCHOBHbIMW eAMHMLAaMWN ONMHbI, MacCbl, BDEMEHWN, CKOPOCTU, Nowaan, obbema; BolpaxaTb bonee Kpyn-
Hble eauHuLbI Yepe3 bonee menkue n HaobopoT;

peLlaTb TEKCTOBbIE 3a[a4u, BKMNoYas 3a[a4u, CBA3aHHbIE C OTHOLLIEHMEM W C NPOMNOPLIMOHANBHOCTBIO BEMUYMH, Ap0o0S-
MW U NPOLEHTaMMU;

MCrnonb3oBaTb NPUOBPETEHHbIE 3HAHMSA U YMEHUS B NPaKTUYECKON AeATENbHOCTU N NOBCEAHEBHOW XU3HN AN peLleHus
HECNOXHbIX NPaKTUYECKUX pacyeTHbIX 3a4a4, B TOM YUCre C UCMONb30BaHMEM NPU HEOBXOAMMOCTU CrpaBOYHbIX MaTe-
puanos, KanbKynsatopa, KOMMbTepa;

YCTHOW NPUKUAKN N OLEHKM pe3yrnbTaTa BblMUCNEHWIA, NMPOBEPKM pe3yrnbTaTa Bbl4MCIEHMUS, C UCMNONb30BaHNEM pa3nny-
HbIX MPUEMOB;

NHTEepNpeTaumMn pe3ynbTaToB PeELLUeHUs 3a4a4 C Y4eTOM OrpaHUYEHUIA, CBSA3AHHbIX C peanbHbiMM CBOMCTBaMMN paccMart-
pYBaeMbIX NPOLIECCOB U SIBIEHUNA.

Anrebpa
ymemb



COCTaBnsATb OYKBEHHbIE BblpaXXeHUsa 1 popMyIibl MO YCNOBUAM 3a4ay; OCYLLECTBIISATb B BbIpaXXeHUAX N hopMyniax vu-
CNOBbl€ NOACTAaHOBKU U BbIMOJTHATL COOTBETCTBYIOLNE BbIYUCIIEHUS, OCYLLLECTBNATL NOACTAHOBKY OHOIO BblpaXXeHUA B
Apyroe; BblpaxaTb U3 hopMyn ogHY NEPEMEHHYI0 Yepes OCTarbHbIE;

BbIMOSTHATb OCHOBHbIE OENCTBUS CO CTENEHSMU C LeNnbiMn nokasaTensamMmn, ¢ MHorodsieHamm n ¢ anrebpanyecknmm gpo-
BsMK; BbINOMHATL Pa3fioXXEHNE MHOIMOYIEHOB Ha MHOXUTENW; BbIMOMHATL TOXAECTBEHHbIE NpeobpasoBaHna pauno-
HanbHbIX BblpaXXeHWH;

NPUMEHATL CBONCTBA apuPMETNYECKMX KBaPaTHbBIX KOPHEN AN BblYMCIEHNA 3HAYEHUN N Npeobpa3oBaHN YMUCITOBbIX
Bblpa)XeHUN, CoaepKalLnX KBagpaTHbIe KOPHWU;

pewaTb IMHENHbIEe, KBagpaTHble YpaBHEHUS N pauMOHarbHble YpaBHEHUS, CBOAALLNECS K HAM, CUCTEMbI ABYX JIMHEN-
HbIX YPaBHEHUN U HECMNOXHbIE HENMMHEWHbIE CUCTEMBI;

pelwaTb NIMHENHbIE U KBaApaTHble HEpaBEHCTBA C OAHOW NEPEMEHHON N UX CUCTEMBI,

pellaTb TEKCTOBbIE 3a4a4m anrebpanyeckum MeTo40M, MHTEPNPETUPOBAaTb NOSTyYEHHbIN peaynbTaTt, NPoOBOAUTL OTOOP
peLleHnin, ncxoaa n3 oopMyIiMpoBKN 3aauu;

n3obpaxaTtb YMcna ToMKaMu Ha KOOpAUHATHOM NPSMOWN;

onpeaensaTb KoopanMHaThl TOYKU NITOCKOCTU, CTPOUTL TOYKM C 3aaHHbIMU KOOpANHaTaMu; n3obpaxaTtb MHOXECTBO pe-
LUEHMN NIMHENHOrO HepPaBEeHCTBa;

pacnosHaBaTtb apudmMeTU4eCKMe U reomeTpruyeckne Nporpeccun; pewaTb 3agaym ¢ npumeHeHnem opmyrnbl obuiero
YyrfieHa U CyMMbl HECKOJTbKMX MEPBbLIX YIEeHOB;

HaxoAUTb 3HaAYeHNA (PYyHKUMMK, 3a4aHHOM bopmMmyrnon, Tabnuuen, rpadnkom rno ee apryMeHTy; HaxoauTb 3Ha4YeHue apry-
MEHTa No 3Ha4YEeHUIO pyHKUMN, 3agaHHOM rpaddMKoM nnu Tabnuuen;

onpenenaTb CBOMCTBa (PYHKUMN NO ee rpadouky; NPUMEHATL rpadpuyeckne npeacraBneHns npu pelieHnn ypaBHeHun,
CUCTEM, HEPABEHCTB;

OMnucCbIBaTb CBONCTBA N3YYEHHbIX (DYHKLMIA, CTPOUTb UX rpacduKu;

MCnonb30BaTb NPUOBPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKON OEeATENbHOCTU U NOBCEAHEBHON XMU3HW O BbINOJ-
HEeHUs pacyeToB No popmynam, Ans cocTaBneHnsa PopmMyr, BblpaxarLmx 3aBUCMMOCTN MeXy pearbHbIMU BENUYnHa-
MU; ONA HaXOXAEHUS HY>XHOW (dOpMYJSibl B CNPaBOYHbIX MaTepuanax;

MOAEenMpoBaHNA NPakTUYEeCKNX CUTyaLnin n nccrnegoBaHMm NOCTPOEHHbIX MOAeneun ¢ UCNonb3oBaHWeEM annapara an-
rebpbl;

OnuMcaHug 3aBUCUMOCTEN MexXay PU3NYECKMMU BENMNYMHAMN COOTBETCTBYIOLWNUMN dOpMYynamu, Npu nccnegoBaHum He-
CINOXHbIX MPaKTUYECKNX CUTYaLUN;

MHTepnpeTaunmn rpauUKoB pearnbHbIX 3aBUCMMOCTEN MeXy BefMYMHaMu.

AneMeHTbl FIOrMKu, KOMOUMHATOPUKU, CTaTUCTUKUN U TEOPUUN BEPOATHOCTEN

ymMems



NPOBOAMTbL HECIIOXHbIE JoKa3aTernbCTBa, NosyYyaTb NPoCTeNLIne CneacTBusS U3 N3BECTHbLIX UITU paHee MOSTyYEHHbIX YT-
BEepPXXOEHUN, OLLEHMBATb JIOMMYECKYI0 MPaBUbHOCTb PACCYXXOEHUN, UCNOMNb30BaTb NPUMEPLI A1 UNSIOCTPaUNN N KOHTP-
NpUMepbI ANs ONPOBEPXKEHNSA YTBEPXKAEHWUN;
n3Briekatb MHGOPMaLNIO, NPeaCcTaBEHHYO B Tabnuuax, Ha guarpaMmmax, rpadukax; coctaBnaTb Tabnuubl, CTPOUTb
avarpammebl 1 rpacuku;
pewaTb KOMOMHATOPHbIE 3a4a4M NyTEM CUCTEMATUYECKOrO Nnepebopa BO3MOXHbIX BapnUaHTOB 1 C UCMOSIb30BaHUEM
npaBuna YMHOXEHUS;
BblYNCNATb CpeaHME 3HaYeHUs1 Pe3ynbTaToB U3MEPEHUN;
HaxoOuTb YacToTy COBbITUS, NCNONb3ysl COOCTBEHHbIE HABNIOAEHUS U TOTOBbIE CTAaTUCTUYECKNE OAHHbIE,;
HaxXoAnTb BEPOATHOCTM CriydarHbIX COObITUIN B MPOCTENLLMX CryYasX;
MCNonb30BaTbh NPUOBPETEHHbIE 3HAHUSA U YMEHUS B NPAKTUYECKOM AeATENbHOCTU U NOBCEAHEBHOW XNU3HW AS1S BbICTpau-
BaHWSA apryMeHTauun npu gokasaternbCcTBe 1 B anarnore;
pacno3HaBaHWSA JIOrMYEeCKN HEKOPPEKTHBIX PaACCY>KOAEHWUMN;
3anvcu maTtemMaTu4eckux yTBEpPXKO4EeHUN, oKa3aTesbCTB;
aHanuaa pearbHbIX YMCIOBLIX JaHHbIX, NPeACTaBMNEHHbIX B BUAe agnarpamMmm, rpadpukos, Tabnuu;
peLleHnst NpakTU4ecknx 3agay B NnoBCeAHEBHOW 1 NPOeCcCMOHanbHOM AEATENBbHOCTU C UCMONb30BaHNEM AENCTBUN C
ymucnamm, NPOLUEHTOB, ANWH, Nnowiaaen, o6bemMoB, BpEMEHN, CKOPOCTMU;
peleHns y4ebHbIX U NpakTUYeCcKnx 3agad, TpPebyoLwmnx cnctemaTmyeckoro nepebopa BapmMaHToB;
CpaBHEHMS LLAHCOB HACTYNMEHUS CryYamHbIX COBbITUN, ANt OLEHKN BEPOSATHOCTU CIlydanHOro cobbiTUS B NPaKTUYECKMX
CUTyaumsax, ConocTaBreHna Moaenn ¢ peasribHOW cuTyaumeu;
NOHMMAHUS CTaTUCTUYECKUX YTBEPXKOEHUN.

Tpe6GoBaHUA K OLleHKe 3HaHUN yYalluXca

KpuTepun oueHKMN yCTHbIX OTBETOB y4aLluuxcsi
OTBeT oLeHnBaeTCa ommMmemkou «5», eCnu y4eHuK:

MOJTHO PacKpbIN CoAepXaHne Matepuana B obbeme, NpeaycMOTPEHHOM NPOrpamMmmMon 1 y4ebHNKOM,
N3NOXUIT MaTepuarn rpamMoTHbIM SI3bIKOM B OnpeeneHHON norm4eckoin NocrneaoBaTenbHOCTM, TOYHO UCMONb3ys MaTe-

MaTU4eCKyro TEPMUHOJTOTUIO N CUMBOJTUKY,

NPaBUNbHO BbIMOMHUIT PUCYHKK, YePTEXW, rpadorkn, COnyTCTBYOLLIME OTBETY;
nokasan ymMeHue UnnicTpupoBaTb TEOPETUYECKME NONOXEHNST KOHKPETHBIMU NpUMepamMu, NPUMEHSATbL UX B HOBOW CU-

Tyauunun rnpum BbiNOJSIHEHUN MPAKTNHECKOIro 3agaHu4;

NPOAEMOHCTPMPOBAI YCBOEHNE paHee N3ydYeHHbIX CONYyTCTBYOLLIMX BOMPOCOB, CHOPMUPOBAHHOCTb N YCTOMYMBOCTb UC-

Nonb3yeMblX NPy OTPaboTKe YMEHUIN N HABLIKOB;



. oTBeYan camocToATenbHO 6e3 HaBOAALLKNX BOMPOCOB YHUTEA. Bo3MOXHbI 01Ha - ABE HETOYHOCTU npun ocseweHnn BTO-
pocTeneHHbIX BOMPOCOB UJTN B BblKI1aaKaxX, KOTOPble YH4EHUK JNIErKO Ucrnpasusl no 3amMev4aHuno y4ynTerss.
OTBET OLEHNBAETCHA OTMETKOMN «4», €CJIN Y4EeHUK

. yaoosneTsopAeT B OCHOBHOM Tpe6OBaHI/IFIM Ha OUEHKY «5», HO npum 3ToM MeeT oaAnNH N3 HeJOCTaTKOB: U3JNTOXKEHUN OO0~
nyLwieHbl HebonbLune npo6enb|, HE UCKa3nmBLUIMEe MaTeMaTU4eCKoe cogepXaHne oTeeTa,; 3aMev4aHno Yy4UTen4,
. AonyuwleHbl owmnbka nnmn donee ABYX HEOYETOB IMpun oCBELLEHNN BTOPOCTENEHHbIX BOMNPOCOB UIMN B BblIKITagKax, J1erko

ncnpasneHHble Mo 3aMeYaHu o yumTens.

OTmMmeTKa «3» CTaBUTCH B CrieyroLmux criyqasx:

. HEeMomnHO NN Henocrie4oBaTeNbHO PacKPbLITO CoAepXaHne maTepuarna, Ho NnokasaHo obLee NoHMMaHve Bonpoca U
NPOOEMOHCTPUPOBAHbLI YMEHNA, OCTaTOMHbIe ANF AalbHEeNLWero yCBOeHU NporpaMMHOro matepuana (onpeaeneHHble
«TpeboBaHMAMM K MaTeMaTUYECKOM MOArOTOBKE YYaLLUMXCA»);

. NMerincCb 3aTpyagHeHnAa nnmn gonyuwleHbl OLwnGKM B onpepneneHnn NOHATUI, NCNOMNb30BaAHNN MaTeEMaTUYECKON TEePMUNHOI0O-
rMn, YepTexax, BblKrnagkax, ucripaBJieHHbI€ NOCs1e HECKOJIbKUX HaBOOALLIMX BOMNMPOCOB YHUTESA,

o Y4eHUK He Ccnpasusicqa ¢ nppmeHeHnem Teopumn B HOBOW cuTyauumn rnpu BbIMOJTIHEHUU MNMPaKTU4EeCKOoro 3agaHun4d, HO BbINoJ1-
HUN 3agaHnsa 06a3aTenbHOro YPOBHA CJTOXKHOCTU MO AAaHHON TeMe;

o npum 3HaHUM TeEOPETNUHECKOIo MaTepualia BbidBrieHa HeaoCTaToO4YHas C(*)OpMVIpOBaHHOCTb OCHOBHbIX yMeHMIZ 1N HaBbIKOB.

OTmeTKa «2» CTaBUTCA B cneayrwmnx crydyasx:

. HE PacCKpbITO OCHOBHOE CcoaepXaHune yqe6Horo Martepumana,

. o6Hapy>KeHo HEe3HaHune ninm HenoHnMaHne y4eHMKoOM fbonbwen nnn Handonee BaXHOM YacTu yqe6Horo Martepumana,

. AonylwleHbl owmnbku B ornpegeneHnn NOHATUN, npun ncnorfib3oBaHUn MaTemMaTn4eckomn TEPMUHOIOIMN, B pUCYHKax, 4ep-

Texax unu rpaduvkax, B BblkragKkax, KoTopble He UCNpaBrieHbl NOCE HECKOMbKMX HAaBOASALWMX BONPOCOB YYUTENS.
Kpumepuu oueHku nucbMeHHbIX pabom y4yauwjuxcsi
OTMmeTKa «5» cTaBuUTCH, ecnu:

. paboTa BbINOfHEHA NOSTHOCTLIO;
. B NTOMMYECKMX PacCyXOeHusiXx 1 060CHOBaHUM peLlleHnst HET NpobenoB 1 OLWKBOK,;
. B PELLEHNN HET MaTeEMaTMYECKNX OLLMBOK (BO3MOXHA 0f4Ha HETOYHOCTb, OMNNCKA, HE SIBRSOLAAca cnegcTtBUeM He3Ha-

HWSA UM HENOHUMaHKs y4ebHoro matepuana).
OTmeTKa «4» cTaBUTCA, €CNnu;

. paboTa BbINOSHEHA NOMHOCTbLIO, HO 06OCHOBAHMSA LIAroB peLIEHNs He4oCTaTOuHbI (ecnn ymeHne o60CHOBbIBaTb paccy-
XOEHNSA HE ABNAMOCH cneynanbHbiM 06BHEKTOM MPOBEPKN);
. AonylleHa ogHa owmnbka nnu aea-Tpu HegodeTa B BblknagKkax, PUCyHKax, yepTexax unm rpadukax (ecnu atm Buapl pa-

60Tbl HE ABNANUCH crieunarnbHbIM OO BEKTOM NPOBEPKK).
OTmeTKa «3» CTaBuTCS, ECnu:



. aonyuieHsl 6onee ogHoM oWMbKM Uy Gonee ABYX-TPEX HEAOYETOB B BbIKNagKkax, YepTexax unv rpadukax, Ho yyalimii-
cs Bnageet obsizaTenbHbIMM YMEHUSIMU MO NPOBEPSEMON TEME.

OTMeTKa «2» CTaBUTCH, €CNU:

. [0MNYyLEHbl CyLLECTBEHHbIE OLUMOKN, NOKa3aBLune, YTO yYalluincs He BnageeT

. 065s3aTenbHbIMN YMEHUSIMW MO AaHHOW TeMe B MOMHON Mepe.

YyeOHO-MeTOAMUYECKOE 00ecIeueHHue:
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12) UaTEpHET — peCypCHI.
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IIpumep- N3yuyaemblil MmaTepuan Komnue- | Bug xoHTpoOs, YV [Ipumeuanne
HBIE CPOKH CTBO CPOKHU
4acoB
I'naBa 1 «PaniuoHaIbHbIE HEPABEHCTBA U MX CHCTEMbI»
1 yeTB. JIuHerHbIE U KBaJpaTHBIE HEPABEHCTBA 3 Passutue ycr- | Ilpopunakruka
HOU peun yrnoTpeOaeHus
IIAB
PanmonanbHbIe HEpaBEeHCTBA S PazBuTne ycr-
Cawm. pa- HOU peun
6ota
MHoXecTBa U onepaluu HaJ HUIMU 3 PaGora mo ai-
TOpUTMY
Cucrembl HEPABEHCTB 4 PaGora mo ai-
CaM' roputmMy
paboTta
KonTtponrhas padota Nel o teme «Parmonansubie HepaBeHCT- | 1 Kontp. pab. 1 —
Ba U UX CUCTEMBbI» 5.10.
6.10.— I'naBa 2 «Cucremsbl ypaBHEeHHID)
16.11.
OCHOBHBIEC MTOHATUSA 4 OCMBICIIEHHOE
YTCHHUEC
Merons! pelIeHNs CUCTEM YPABHEHUN 5 Pa6ota 1o an-
TOpUTMY
Cucrembl ypaBHEHHUI KaKk MAaTEMaTUYECKUE MOJIEIIN PEAIbHBIX 5 Pabora mo an- | Ilpopunakrrka
CI/ITyaHI/Iﬁ TopuTMy npaBOHapymeHHﬁ
KontponbHas padota Ne2 o teme «CucteMbl ypaBHEHU» 1 Koutp. pa6. 12 —
16.11.
I'naBa 3 «UucsaoBble QyHKUNI) 5
2 4eTB.
17.11.- Omnpenenenve uncnoBoit pyukmuu. O6macTy onpeneneHus, 0o- | 4 Pazpurue ycr-
23.01 JacTh 3HaUCHUH QyHKIUH HOH pedn
CnocoOsI 3a1anusi GyHKIIMU 2 Pa6otamo an- | IIJJ1, II16

TOPUTMY




CaoiicTBa QyHKIHI

PaGora o axn-
TOPUTMY

UeETHble 1 HEUETHBIC QYHKITUU

Pa3Butue yct-
HOM peun

Kontposnbhas padota Ne3 no teme «CBoicTBa QyHKIIHIN

Kontp. pab. 14 —
18.12.

®ynukuu Y = X" (N — HATypalbHOE YHUCIIO), HX CBOWCTBA M Ipa-
buku

Pa3Butue yct-
HOM peun

3 yerB. ®ynkyy Y = X " (N — HATypanbHOE YMCIIO), MX CBOWCTBA U Ipa- Pazpurue ycr-
duxu HOH peuun
OyHKIMA Y = 3\x, eé cBoiicTBa U rpaduk Pazpurue ycr-
HOH peun
KontponbHas padota Ned 1o Teme «CTeneHHbIe PYHKITUNY KouTtp. pab. 18 —
22.01.
24.01.— I'nasa 4 «IIporpeccumn»
4.03.
YucioBble NOCIEA0BATEIBHOCTH OcmbicaeHHOE
YTCHHUC
ApudmeTrdeckas mporpeccus Pabora no an- | Ipodunakrika
TOPUTMY yIoTpeOIeHUs
ITAB
I'eomeTpuyeckas nporpeccust Pa6ora no an- | TIJJ]
TOPUTMY
Kontponbshas pabota Ne6 o Teme «IIporpeccumn Kontp. pa6. 1 —
4.03.
5.03.— I'maBa 5 «JyieMeHTbI KOMOMHATOPUKH, CTATUCTUKHA U TeEO-
19.04. PHYH BepOSITHOCTEH
KomOuHaropHble 3a1aun Pa6ora o an-
TOPUTMY
Craructuka — qu3aitH uHpopMauuu Pazsurne yer- | 3amanus ¢
HOM petn pornarasjioun




30K
4 4eTB. [Ipocreiiiive BEpOSITHOCTHBIE 3a/1aUH 3 Pab6ora 1o an-
TOPUTMY
DKcnepruMeHTAIbHbIC JaHHBIE U BEPOSITHOCTU COOBITUIN 2 Pasputue ycr- | Ipodunakrika
HOM peun IIpaBOHAPYLICHUI
KontponbHas pabora Ne6 o reme «Di1eMEeHThl KOMOMHATOPUKH, | 1 Koutp. pa6. 12 -
CTATUCTUKHU U TEOPUHU BEPOSTHOCTEH» 16.04.
20.04. - HNTorosoe nopropenune 12
22.05.
HNrorosasi KOHTpPOJILHAsA padoTa 1 KouTtp. pab. 20-
21.05.
Bcero 102
JlonmonHeHue:

e yucnonb3oBanue MKT 3aBUCHT OT TeMBI U MeCTa KOHKPETHOTO YPOKa B 3TOM TEME.




