lNosicHUTeNbHasA 3anncKa

Paboyas nporpamMmma 0CHOBHOr0 06LLero o6pasoBaHuns no anrebpe 419 9 Knacca cocTasneHa
Ha OcHoBe PyHAAMEHTaNbHOrO fpa coaep>KaHus o6Lero obpasosaHus 1 TpeboBaHNn K
pesynbTaTam 0CBOEHWS1 OCHOBHOI 06LLe06pa3oBaTeNbHON NPOrpamMmMbl OCHOBHOIO 06LLEro
obpasoBaHus, NpeacTaseHHbIX B PefiepaibHOM rocyfapcTBEHHOM 06pa3oBaTelbHOM
cTaHfapTe BTOporo nokoneHusi. CogepxxkaHue paboyeii NporpaMmbl periaMmeHTUpyeTcs
[e/CTBYHOWMMY (hefilepasibHbIMU U PErMOHA/IbHBIMU JOKYMEHTaMMU:

- 3akoH «06 obpa3oBaHMK B Poccuiickoin deaepaumm» Ne 273-$3 ot 29.12.2012r;

- ®efiepanbHbIi FOCYAapPCTBEHHbIN 06pa30BaTe/NbHbIN CTaHAAPT OCHOBHOIO O6LLErO
06pas3oBaHus (YTBepXKaeH rnpukazoMm MuHobpHaykm Poccum ot 17.12.2010 r. Ne 1897) ¢
N3MeHeHVAMN (YTBEPXXAeHbI NpukasoM MuHobpHayku Poccum oT 29.12.2014 r. Ne 1644, ot
31.12.2015 r. Ne 1577)

- CaHuTapHO-3nunaeMnosnoruyeckue npasmna n Hopmatumsbl CaHlNnH 2.4.2.2821-10
«CaHUTapHO-3N1AeMMNOOrMyeckme TpeboBaHMs K YCIOBUAM U OpraHu3auum o06yyeHuns B
006LLIe06pa30BaTeNbHbIX YUPEXAEHNAX», YTBEPXKAEHHbIMY NOCTaHOBNEHWEM [ 1aBHOIO
rocyAapCTBEHHOr0 CaHUTapHOro Bpayva Poccuiickoi depepauyun ot 29.12.2010 r. Ne 189 ¢
n3meHeHnamun ot 24.11.2015 r, npmkas Ne 189;

- MNpumepHasa ocHOBHas 06pa3oBaTe/ibHas NporpaMma OCHOBHOTO 06LLero 06pasoBaHms
(omobpeHa pelleHem PeaepasnbHOrO y4ebHO-METOANYECKOr0 06 beANHEHNSA MO 06LLEMY
obpasoBaHuto, NpoTokon ot 8 anpens 2015 roga Ne 1/15).

Mporpamma coctaBneHa Ha 102 yaca (3 Yaca B Hefento, 34 Heaenu) .

Anrebpa HaueneHa Ha (hoOpMMPOBaHNE MaTEMATMYECKOro annapata A5 peLleHns 3agad
N3 MaTemMaTuKK, CMEXHbIX MPeAMETOB, OKpYXXaroLllen peasibHOCTU. OJHO M3 OCHOBHbIX 3adad
N3ydeHns anrebpbl SBNSETCS pa3BUTUE arOPUTMUYECKOr0 MbILWIEHUS, HEeo6Xo4Mmoro, B
YaCTHOCTW, ANA OCBOEHMSI Kypca WHMOPMATUKK, OBMAleHUs HaBblKaMW AeAYKTMBHbIX
paccyXaeHuin. Jpyros BaXXHOW 3a4aqeit 3y4yeHns anredbpbl ABASETCA MNONYYEHNE LLKOMbHUKAMM
KOHKPETHbIX 3HAaHUI O (YHKLUMAX KaK BaXKHENLLe/ MaTeMaTU4eCcKOn mModenu Ans onmcaHus n
nccnefoBaHMst pasHoobpasHbIX MPOLECCoB, AN (POPMUPOBAHUA Y yYalLMXCA NPeACTaBNeHnn 0
pPONM MaTeMaTUKN B Pa3BUTUM LMBUIN3ALNN KYNbTYpbl.

MpakTnyeckas 3HaYMMOCTb LLKO/IbHOrO Kypca anrebpbl 06yCnoBieHa TeM, YTO €€ 06bLEKTOM
ABNAOTCS KOMMYECTBEHHbIE OTHOLLEHMS AECTBUTENLHOIO MMpa. MaTemaTnyeckas NogroToBka
Heob6XxoAMMma ANt NOHUMaHWS NPUHLMNOB YCTPOWCTBA U MCMO/b30BaHMS COBPEMEHHOM TEXHUKM,
BOCMPUATMS HayUYHbIX N TEXHUYECKMX MOHATUIA 1 naen. MaTeMaTrKa ABNSETCA A3bIKOM HayKu 1
TEXHUKN. C e€ NOMOLLH MOZENMPYHOTCA U U3YYatoTCs SB/IEHNS U NPOLIECChI, MpoMcxoasLine B
npupogde. Anrebpa £BAsSeTCA OOHWMM U3 OMOPHbIX MNPEAMETOB OCHOBHOW LUKO/MbI: OHa
obecneunBaeT M3yvyeHne Apyrux AMCUUNAUH. B nepByto oyepedb 3TO OTHOCUTCA K MpeaMeTam
ECTECTBEHHO-HAay4YHOro0 UMK/Ma, B YaCTHOCTU K (un3mke. Pa3BuMTUE NOrMYECKOro MbILLEHMNS
yyawmxcs npy 06yyeHmmn anrebpe cnocooCTBYET YCBOEHMIO MPEAMETOB MYMaHUTApHOIO LKA,
MpaKTnyeckne yMeHUsi U HaBbIKM anrebpanyeckoro xapakTepa Heo6XoAMMbl AN TPYAOBOM W
NPotecCMOHaNbHOM  MOArOTOBKM  LUKOMbHWKOB.  PasBuTve y  yyawmxcs  npaBU/bHbIX
NPeACTaB/EHNA O CYLLHOCTM U MPOUCXOXAEHUN anrebpanyeckux abCTpakuuiAi, COOTHOLLEHNM
peaslbHOr0 W WAeaslbHOro, XapakKTepe OTPaXEHMS MaTeMATUYECKOW HayKoW SBNEHUA W
MPOLLECCOB peas/lbHOT0 MWUpa, MecTe anrebpbl B CUCTEME HayK W ponvM MaTemaTuyeckoro
MOAENNPOBaHMSA B HAyYHOM MO3HAHMU 1 B MPaKTUKe COCO6CTBYET (HOPMUPOBAHMNIO HAaYyYHOIO
MWPOBO33PEHNA  YYalUXCA W KayeCTB MbILLMEHMS, HE06XoAMMbIX And aganTaumm B
COBPEMEHHOM WHMOPMaLMOHHOM o06LecTBe. Tpebys OT yyalwmxcsi YMCTBEHHbIX M BONEBbIX



YCUNNIA, KOHLEHTPaLUUN BHUMaHWS, aKTUBHOCTU Pa3BUTOr0 BOOGPAXeHWs, anredbpa pasBuBaeT
HPABCTBEHHbIE YePTbl IMYHOCTU.

OBLWAA XAPAKTEPUCTUKA KYPCA

WN3yueHne anrebpbl, (YHKLUWIA, BEpPOATHOCTM U CTAaTUCTMKU CYLLECTBEHHO paclUMpsieT KpPyrosop
yyaLLyXcs, 3HaKOMS UX C WHOYKUMENn 1 fefyKuumeil, 0606LLieHNEM ¥ KOHKpeTU3aLuWel, aHam3om u
CUHTE30M, Kiaccumkaumein ©  cuctematusaumelnd, abcTparmposaHveMm, aHasornein. AKTUBHOe
MCMOMb30BaHME 3aday Ha BCeX 3tanax Y4yebHOro mnpouecca pasBMBaeT TBOPYECKME CMOCOBHOCTM
LUKONbHWKOB. V3yyeHune anrebpbl no3sonseT (hopMMpoBaTb YMEHUS U HaBbIKW YMCTBEHHOIO Tpyfa —
MnaHMpoBaHve CBOE paboTbl, MOWCK PauMOHa/IbHbIX MyTel €€ BbIMOMHEHWS, KPUTMYECKYH) OLLEHKY
pe3ynbTatoB. B npouecce n3yyeHns anre6pbl LUKOMbHUKN [O/MKHbI HAYUYMTbCA M3naratb CBOWM MbIC/N
SICHO M MCYEepMbIBatOLLE, NAKOHUYHO U EMKO, MPUOBPECTY HaBbIKU YETKOr0, aKKypaTHOro 1 rpaMoTHOro
BbIMOIHEHWS MaTeMATUYeCKMX 3anuceid. BaxkHelLeid 3afayeit WKOMbHOTO Kypca anrebpbl ABSETCA pas-
BUTME JIOTMYECKOro MbllfieHns yyawmxcs. Camm 06beKTbl MaTeMaTUyecKMX YMO3aK/ueHuid |
NPUHATbIE B anrebpe npasuia X KOHCTPYMPOBaHUA CNOCOOCTBYHOT (POPMUPOBAHMIO YMEHWI 06OCHOBBI-
BaTb W [0Ka3blBaTb CYX[EHWS, MPUBOAUTL YETKWME OMNpefeneHuns, pasBuBatoT JIOrMYECKYH0 WHTYULMIO,
KpaTKO M HarnsfHoO pacKpbiBalOT MEXaHU3M SIOrMYECKMX MOCTPOEHWIA M yyaT MX MPUMEHEeHUo. Tem
cambIM anrebpa 3aHMMaeT OAHO W3 BeAYLLUMX MeCT B (DOPMUPOBAHUI HAYYHO-TEOPETUHECKOrO MbILLIEHUS
LUKO/IbHNKOB. PackpblBas BHYTPEHHIOK TapMOHWMIO MaTeMaTKu, (opMupys MOHUMaHWe KpacoTbl U
M3ALLECTBA MaTeMaTUYECKMX PacCyXeHui, anrebpa BHOCMT 3HAuMTe/bHbIA BKMaL B 3CTETUYECKOE
BOCMMTaHME YYaLLyXCA.

B kypce anrebpbl MOXHO BbIZENNTb CMEAYHOLME OCHOBHblE COAEPXaTe/bHble NVHWU:
apudmeTunKa; anrebpa; (yHKLMN; BEPOSTHOCTb U CTATUCTMKA. Hapsdy € 3TUM B cofepXaHve BKIOYEHDI
[Ba [OMOMHNTENbHBIX METOLOMOTMYECKUX Pa3Aena: IorMkKa U MHOXECTBa; MaTemMaTuka B NCTOPUYECKOM
pasBUTUW, YTO CBA3AHO C peasnsaumeld Lenein 06LLENHTENNEKTYaNbHOMO U 0OLEeKYNbTYPHOrO PasBuUTHs
yyawmxcs. CofiepXkaHne Kaxxaoro n3 aTux pasfesioB pa3BopaynBaeTcs B COAepaTe/lbHO-MeTOLNYECKYHO
JINHWIO, MPOHM3bIBAIOLLYHO BCE OCHOBHbIE COePXKaTe bHbIe NMHMK. [Mpn 3TOM nepBas MHUA — «Jlormka
M MHOXECTBa» — CMYXXUT LeNIN OBNafeHNa yyallMMucs HeKOTOPbIMU 3/1eMEeHTaMU YHUBEPCAIbHOIO
MaTeMaTU4ecKoro f3bika, BTOpas — «MaremaTka B MCTOPUYECKOM PasBUTUM» — CMOCOGCTBYET
CO3L4aHNI0  OOLLEKYNbTYPHOrO, TFyMaHWTapHOro (qoHa wu3yyeHus Kypca. CofepxaHue MHWK
«ApUdhMETUKE» CNYXUT 6a30i 415 AabHEeWLLEero 3yyeHns yyallmMmncs MaTteMaTriki, Cnoco6CTByeT pas-
BUTMIO MX JIOTMYECKOTO MbILLMEHNS, (DOPMUPOBAHMIO YMEHUS MOMb30BaTbCA a/rOpUTMaMu, a Takke
MPMOBPETEHNIO NPaKTUYECKUX HAaBbIKOB, HEOOXOAMMbIX B NMOBCEAHEBHOMN XMW3HW. Pa3BUTHE MOHATUS O
ymncne B OCHOBHOW LLKOJIE CBSA3aHO C paLyOHabHbIMM 1 UppaLyoHa/IbHbIMK Yicnamu, (PopMUpoBaHreM
MePBUYHbLIX MPEACTaB/eHN 0 LeiCTBUTENIbHOM ymncie. CogepXaHue MHUKM «Anrebpa» cnocobcTByeT
(hOPMMPOBAHMIO Y yHaLLMXCA MAaTEMATMYECKOrO annapara 41s peLleHns 3afa4y 13 pasfenos MaTteMaTviki,
CMEXHbIX NMPeAMETOB M OKPYXKatoLLell peabHOCTU. HA3bIK anrebpbl NOAYEPKMBAET 3HAYEHNE MATEMATUKM
Kak A3blKa /11 NOCTPOEHNS MaTeMaTUYeCKUX MOZeNeli MPOoLeccoB 1 SBNEHUI peasibHoro mvpa. Passutue
aNropUTMMYECKOr0 MbILL/IEHWS, HEOOXOAMMOrO, B YaCTHOCTW, [ OCBOEHUA Kypca WH(OPMAaTUKK, W
OBMafieHNe HaBblKaMW [eAyKTUBHbIX PACCYyXAEHUA Takke ABAANOTCA 3ajaqaMu U3ydeHus anrebpbl.
Mpeobpa3oBaHMe CUMBO/bHLIX (OPM BHOCWUT CreLW(UYecKniA BKNMag B pa3BuTWEe BOOBPaXKEHMA
yyawmxcs, MX CnocobHOCTeN K MaTeMaTU4ecKoMy TBOPYECTBY. B OCHOBHOM LIKOME Matepuan
rPynnNUpyeTcs BOKPYT pauyOHa/IbHbIX BblpaXeHuiA. CofepxxaHue pasfena «PyHKUWUU» HauefeHo Ha
MonyYeHWe LLIKOMbHUKaMM KOHKPETHbIX 3HaHWIA 0 (YHKLMW Kak BaXKHeMLIe MaTeMaTUyeckol Moaenm
418 OMNMcaHns 1 UCCneoBaHMs pa3HO06pasHbIX MPOLLECCOoB. V3yyeHre aToro matepuana crnoco6eTeyeT
PasBUTMIO Y YYalMXCA YMEHWs WCMO/b30BaTb Pas/IMuHble A3bIKM  MaTeMaTWKM  (CNOBECHBI,



CUMBOJIMYECKUIA, FpadhnuecKmii), BHOCUT BKag B hOPMUPOBaHMe NpeacTaBneHuidi 0 posim MaTeMaTvku B
PasBUTAM LMBUMAM3ALMN W KyNbTypbl. Pazaen «BeposiTHOCTb M CTAaTUCTUKa» — 06s3aTe/bHbliA
KOMMOHEHT LLKO/IbHOrO 06pa30BaHws, YCUMBAIOLLMIA er0 NPUKIAAHOE 1 NPAKTUYECKOe 3HaueHue. ITOT
maTepuan Heo6xoauMm, Npexzae BCero, Ans (hopMUPOBaHKS Y yyalmxcs (yHKLWOHaNbHOV rpamMOTHOCTU
— YMEHVS BOCTIPUHUMATL U KPUTUUECKN aHa3MPOBaTh MHAOPMALMIO, NPEACTABNEHHYHO B Pas3/IMUHbIX
(hopMax, MOHWMATb BEPOSITHOCTHbI XapaKTep MHOFMX peasbHbIX 3aBUCUMOCTEN, NpPOU3BOAUTHL
MpocTeiiluMe BEPOSTHOCTHbIE pPacyéTbl. W3yuyeHWe OCHOB KOMOMHATOPMKM MO3BOMUT  yyallemycs
OCYLLECTB/ATb PACCMOTPEHME CflyyaeB, nepebop M MOACUET uMCNa BapuaHTOB, B TOM u4uCNe B
MPOCTENLWNX NPUKNaAHbIX 3afavax.

Mpy U3y4eHUN CTaTUCTUKM 1 BEPOSITHOCTM 060ralLialoTCst MPeaCTaB/eHNs 0 COBPEMEHHO KapTVHE MUpa
M MeTofax ero UccnefoBaHus, HopMMPYeTCs NOHUMAHVE PONN CTATUCTMKM KakK UCTOYHKKA COLMANbHO
3HaUMMOIi MH(OPMALM U 3aKNa/bIBAOTCH OCHOBbI BEPOSTHOCTHOTO MbILL/IEHMS.

MECTO NPEOMETA B YUEBHOM TJTAHE

BasncHbIA y4ebHbI (06pa3oBaTesbHbIA) MiaH Ha U3ydeHve anrebpbl B 7- 9 Knaccax OCHOBHOM LUKO/bI
oTBoAuT 3 yaca B Hefento (34 Hefenn) Bcero 102 ypoka Kaxoro roga obyyeHus.

TPEBOBAHUA K PE3Y/IbTATAM OBYYEHNA N OCBOEHNIO COAEP>XXAHUNA KYPCA

Mporpamma o6ecrneunBaeT [OCTUDKEHWE CNEAYHOLWMX pPe3ynbTaToB OCBOEHWMS 06pas3oBaTe/bHON
MporpamMmmMbl 0CHOBHOIO 06LLero 06pa3oBaHus:

JIMHYHOCTHbIE.

1) cthopMMPOBAHHOCTb OTBETCTBEHHOTO OTHOLUEHWS K YYEHWI0, TFOTOBHOCTb W CMOCOBGHOCTM
06yyaroLLMXca K camopasBUTUIO U caMo0obpa3oBaHMI0 Ha OCHOBE MOTMBALMM K 0BYYEHUIO 1 MO3HAHWIO,
BbIOOPY AanbHenwero o6pa3oBaHMs Ha 6ase OPUMEHTUPOBKM B MUpe MPoQeccuii U NpothecCMOHa/IbHbIX
MPesnoYTeHniA, 0CO3HAHHOMY MOCTPOEHUIO WHAVBUAYaNbHOM 06pa30BaTeNlbHON TPAeKTOPUN C YYETOM
YCTONYMBbLIX MO3HABATE/bHbLIX MHTEPECOB;

2) ChOPMMPOBAHHOCTb LIEMOCTHOFO MMPOBO33PEHMS,, COOTBETCTBYIOLLUETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HayKM W 0BLLECTBEHHO MPaKTUKMY;

3)  chopMMpPOBaHHOCTb KOMMYHWUKATMBHOW KOMMETEHTHOCTM B OOLUEHWM W COTPYAHWYECTBE CO
CBEPCTHUKaMK, CTaplwmMmy W MAagwymMn, B 00pa3oBaTtesibHOW, OOLLECTBEHHO MO/E3HOM,y4ebHo-
CCNeaoBaTeNbCKOM, TBOPYECKON M APYTMX BUAAX AEATENbHOCTY,

4) yMeHMe fiCHO, TOYHO, rPamMOTHO M3/araTb CBOM MbIC/IN B YCTHOM U MUCbMEHHOW peyn, MOHUMaTb
CMbIC/N NOCTaB/IeHHON 3afia4y, BbICTpavBaTb apryMeHTaLuIo, NPUBOAUTL NPUMEPbI U KOHTPMPUMEPbI;

5) npeAcTaBneHMe O MaTeMaTUYeCKOW HayKe Kak Cepe 4YenoBevecKoW AesTenlbHOCTW, 06 3Tanax eé
pas3BuTUA, O €& 3HAYMMOCTU [/151 Pa3BUTUS LBUNM3ALUN;

6) KPUTUYHOCTb MbILLIEHMSA, YMEHWE Pacro3HaBaTh /IOrMYeCKN HEKOPPEKTHbIE BbICKa3bIBaHUA, OT/IMYATh
rmnoTesy oT hakTa;

7) KpeaTUBHOCTb MbILUMEHUS, MHULMATABA, HAXO4UMBOCTb, aKTUBHOCTb MPU PELUEHUN anrebpamyeckmx
3ajay;

8) yMeHue KOHTPONMMPOBaTb NPOLIECC U pe3ynbTaT yuebHOW MaTeMaTYecKoi AesTenbHOCTY;

9) cnocobHOCTb K 3MOLMOHA/IbHOMY BOCTIPUATUIO MaTeMaTUYeCKMX OObEKTOB, 3afay, PeLleHWi,
paccy>XaeHui



MeTanpeamMeTHbIE:

1) yMeHMe CaMOCTOATENIbHO MaHWPOBaTb a/lbTEPHATVBHbLIE MYTW LOCTUMDKEHMS Lieseil, 0CO3HaHHO
BbIGUpaTb Hanbonee aPMEKTMBHLIE CMOCOOLI PeLLeHns yUebHbIX 1 No3HaBaTe bHbIX 3aavy;

2) YMeHUe OCYLLECTB/ISITb KOHTPO/b MO Pe3ynbTaTy W Mo Cnocoby AeiCTBIS Ha YPOBHE NMPOM3BO/bHOMO
BHVMAaHWS 1 BHOCUTb HEOGXOVMble KOPPEKTVBbI;

3) yMeHMe afieKBaTHO OLIEHVBATb MPaBULHOCTb UM OLIMGOYHOCTb BbIMOMHEHNS YYE6HON 3adaun, eé
0GBEKTUBHYIO TPYAHOCTb 1 COGCTBEHHbIE BO3MOXHOCTY €€ PELLeHUS;

4) 0CO3HaHHOe BflafileHMe NIOTMYeCKUMU LeACTBUAMUN ONpesLenieHNs NOHATUIA, 0606LLEHNS, YCTaHOBEHNS
aHa/IorMin,  KnaccupuKaumm Ha OCHOBE CaMOCTOSATENIbHOTO Bbl6Opa OCHOBaHWA U KPUTEPUEB,
YCTaHOB/IEHMS POJ0-BUAOBbIX CBA3EN;

5) yMeHve ycTaHaBnMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3W; CTPOMUTL JIOTMYECKOE PacCyXaeHue,
yMO3aK/toueHne (MHAYKTVBHOE, AeAYKTUBHOE 1 MO aHanorunm) 1 BbIBOAbI;

6) yMeHve co3aaBaTb, MPUMEHATb 1 NPeo6pasoBbIBaTb 3HAKOBOCUMBO/IMYECKME CPEACTBa, MOAENN M
CXEMbI [1/151 peLLeHs YUebHbIX 1 No3HaBaTebHbIX 3aay;

7) yYMeHMe OpraHM30BbIBaTb YYeGHOE COTPYAHMYECTBO W COBMECTHYH AESTENbHOCTb C YYMTENEM M
CBEPCTHMKAMU: ONpPeaensThb LeW, pacnpeaeneHme QYHKUWUA N poneit yuacTHUKOB, B3aUMOENCTBIE W
06lWye cnocobbl paboTbl; yMeHMe paboTaTb B rpynne: HaxoauTb O6LUEe pelleHune 1 paspeLuaTh
KOH(IMKTbI HA OCHOBE COMMacoBaHWsS MO3ULIA 1 YUY€Ta MHTEPECOB; CNyLLIATh NapTHEPA; GOPMY/IMPOBaTb,
apryMeHTMPOBaTb 11 OTCTaNBaTh CBOE MHEHME;

8) chopmMMpOBaHHOCTbL Y4eOHON 1 06LLEN0Ib30BaTENNIbCKOW KOMMETEHTHOCTU B 06/1aCTU UCMO/b30BaHWS
WH(OPMaL,OHHO-KOMMYHUKaLMOHHbIX TexXHonorui (MKT-KOMNETEHTHOCTN);

9) nepBoHayanbHble NPeAcTaBieHNsa 06 NAeax U 0 MeTofax MaTeMaTUKV Kak 06 YHMBEPCa/IbHOM A3bIKe
HayKM 1 TEXHUKM, O CPeLiCTBE MOAENIMPOBaHNS AB/IEHNI N NPOLIECCOB;

10) ymeHVMe BMAETb MaTeMaTMYecKylo 3afady B KOHTEKCTe NpOGMeMHOW CuTyauuu B APYrux
AVCLMNNVHAX, B OKPYXKAIOLLEN XKU3HM;

11) yMeHMe HaxoAWTb B Pa3IUYHbIX MWCTOYHMKAX WH(OPMaUMIo, Heo6XOAMMYH [N peLleHus
mMaTemMaTuyecknx npobniem, 1 NpPeAcTaBnAaTb eé B MOHATHOW (POPMeE; MPUHMMATb PELLEeHNEe  YCOBUSX
HEMNOJTHOM Y NU30bITOYHOW, TOYHOW N BEPOATHOCTHOM MH(OpMaLM;

12) yMmeHMWe MOHMMAaTb W UCMO/b30BaTh MaTeMaTUYecKMe CPEACTBA HarnsgHOCTU (PUCYHKM, YepTexu,
CXEMbI W Ap.) A1 UNNKOCTPALIMM, UHTEPMPETALMN, apryMeHTaLUK;

13) yMeHVe BblgBMraTb TUMOTE3bl MPU PELIEHUM YuebHbIX 334a4 M MOHUMaTb HEOBGXOAMMOCTb WX
MpOBEPKM;

14) ymeHVWe NPUMEHSITb WHAYKTUBHbIE U [eAyKTUBHblE CMOCOObLI PACCYXKAEHWiA, BUAETb PasnnuHble
CTpaTeruy peLleHuns 3aaau;

15) MOHMMaHMWe CYLLHOCTW anropuTMUYECKUX NPeAnucaHuii 1 yMeHve AeiicTBOBaTb B COOTBETCTBUU C
MPeANoKeHHbIM anropUTMOM;

16) yMeHMWe CaMOCTOATENbHO CTaBUTb LN, BbIGMPATb M CO3A4aBaTb a/IrOPUTMbI ANS PELLEHUS YUeBHbIX
maTeMaTuyecKux npobnem;



17)  yMeHWe NNIaHMpPoBaTb W OCYLIECTBNSATb [eATeNbHOCTb, HAnpaB/eHHYH Ha pelleHne 3ajady
MCCNe0BaTeNbCKOMO XapaKTepa.

NpeaMeETHbIE:

1) ymeHve paGoTaTb C MaTeMaTUYECKUM TEKCTOM (CTPYKTYpUpOBaHWe, W3BMEYEHUE HeoBX0auMO
MH(OPMALIMK), TOYHO W TPAMOTHO BbIPaXaTb CBOW MbIC/IM B YCTHOW U MIUCbMEHHOI peun, NpUMeHss
MaTeMaTUYeCKyl0 TEPMUHOMOTMIO M CUMBO/IMKY, WCMO/b30BaTh Pas/iNyHble SA3bIKW  MaTeMaTUKU
(CNOBECHBII, CUMBOMMYECKWIA, Tpathyeckmii), 060CHOBbLIBATb CYXKAEHWS, NPOBOAUTL KIaCCU(MKALMIO,
[I0Ka3blBaTb MAaTEMATUYECKIIE YTBEPKAEHMS;

2) BnageHne 6a30BbIM MOHATUIHLIM annapaTom: UMeTb NPeSCTaB/IeHVe O YUC/Ie, BNALEHNE CUMBO/IbHbIM
A3bIKOM  anrebpbl,  3HaHWE  3M1EMEHTApPHbIX  (PYHKLMOHANbHLIX  3aBUCMMOCTEN,(HOPMUPOBaHNME
npeacTaBneHuid 0 CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B PealbHOM MUPE U 0 Pa3/IMyHbIX CNOCobax X m3-
y4eHus1, 06 0CO6eHHOCTSX BbIBOAOB M MPOrHO30B, HOCALLMX BEPOSTHOCTHbIN XapakTep;

3) yMeHMe BbINO/HATL anrebpanyeckrie NpeobpasoBaHns PaLyOHaNIbHBIX BbIPAKEHWIA, NMPUMEHSTb KX
AN pelleHns yuebHbIX MaTemMaTUYecKMx 3afad 1 3afady, BO3HMKAIOLMX B CMEXHbIX Y4YeOHbIX
npeameTax;

4) yMeHVe NONb30BaTbCA MaTeMaTUYECKUMK (OPMynamum W CamMOCTOSITE/IbHO COCTaBAATb (hOpPMy/ibl
3aBMCUMOCTEN MeXay BeMUYMHAMU Ha OCHOBE 0606LLEHNS YaCTHbIX C/Ty4aeB U 3KCMEPU-MEHTa;

5) YMeHve pellaTb SIMHEHbIE 1 KBapaTHbIe YPaBHEHUS N HEPABEHCTBA, a TakKe NMPUBOAMMbIE K HUM
YPaBHEHWs!, HEpPaBEHCTBA, CUCTEMbl;, MPUMEHSATb rpanyeckne npeacTaBNeHNs AN PeLLeHus ©
MCCNeA0BaHNS YPaBHEHWIA, HEPABEHCTB, CUCTEM; MPUMEHSTL NOYyUYEHHbIE YMEHWS ANs PeLUeHUs 3a4a4 13
MaTeMaTVKW, CMEXHbIX NPeAMETOB, NPaKTUKY;

6) o0BnageHne CUCTEMON (YHKLMOHANbHBIX MOHATWIA, (PYHKUMOHA/IbHLIM S3bIKOM W CUMBOIMKOIA,
YMEHVE CTPOMTb rpainmky (DYHKLMWIA, OMMCbIBaTb WX CBOWCTBA, WMCMONb30BaThb (YHKLUMOHANbHO-
rpajuyeckve MpPeACTaBeHUs AN OMMCAHWA W aHaaM3a MaTeMaTUYecKMX 3afad W peaslbHbIX
3aBUCUMOCTE;

7) OBnageHvie OCHOBHLIMW CMOCO6aMU NPEACTaBMIEHNS W aHa/M3a CTATUCTUYECKUX AaHHbIX; YMeHue
peLuaTb 3aa4n Ha HaXOX/eHWe YaCcTOTbl M BEPOSITHOCTYU C/y4YaiHbIX COBLITUIA,

8) yMeHMe NPUMEHSTb U3yUYeHHble MOHATKS, Pe3ybTaTbl U METOAbI NPW PELLEHUN 3afay U3 Pa3fnuHbIX
pa3fenoB Kypca, B TOM YWC/e 33[ay, He CBOASLLMXCS K HEMOCcpeACTBEHHOMY MPUMEHEHNIO U3BECTHbIX
anropuTMOB.

COAEP>XXAHUE KYPCA
APNOMETUNKA

PaunoHasibHble ymcna. PacluMpeHne MHOXKECTBA HaTypasibHbIX 4MCeN A0 MHOXEecTsa LefbiX.
MHOXKeCTBa LieNbIX YnCen A0 MHOXKECTBA paLMoHa/IbHbIX. PalnoHanbHOe YMCI0 KaK OTHOLLeHWe m:n, rae
M — Uefioe YMCNo, N — HaTypasibHoe. CTeneHb C Le/biM MoKasaTtesiem.

[eiicTBuTenbHble uncna. KsagpaTHbli KopeHb M3 yucna. KopeHb TpeTbeil cTeneHw. 3anucb
KOpPHEi C MOMOLUbIO CTeneHn ¢ [ApoOHbIM rnokasateneM. [OHATME 06 uppaLMOHaIbHOM  YWCHe.
MppaunoHanbHOCTb  uMcia M HECOM3MEPUMOCTb CTOPOHbI M AuaroHanu Keagparta. [lecATuuHble
NPUGAVKEHMS PPaLMOHabHBIX Yncen. MHOXECTBO Le/CTBUTE/bHbIX YMCEN; NPeLCTaB/IeHNe LeiACTBY-
Te/bHbIX YMCeN 6eCKOHEUYHbIMU AECATUYHBIMU AP06sMM. CpaBHEHVE AeACTBUTENbHBIX YMCE.



KoopaunHaTHas npsiMast. V1306pakeHne Ynicen To4KamMmm KOOPAMHATHOW NpsSMOiA. Y1CnoBble MPOMEXYTKM.

3mepeHws, NprAnmKeHs, OLEeHKIU. Pasmepbl 06bEKTOB OKPYXKAKOLLEro Mupa (0T 3/1eMEeHTapHbIX YacTuL
[0 BceneHHoM), AnnMTeNbHOCTb MPOLIECCOB B OKPYXKatoLLeM Mupe. BbleneHne MHOXUTENS — CTeneHw
[ECATY B 3anucu uncna. MpubamkEHHoe 3HauYeHUe BeNMUMHbI, TOUHOCTb NPUBAKEHUS. MpUKUAKa 1
OLIeHKa Pe3y/bTaToB BbIYUCIEHWIA.

AJITTEBPA

Anrebpanyeckne BblpaXeHWs. ByKBeHHble BbIpaXKeHUs (BbIpaXXeHUs C rMepemMeHHbIMK). Ywucnosoe
3HaueHue OYKBEHHOrO B blpaXeHWs. [onyCcTUMble 3HaYeHWsi nepemMeHHbIX. [104CTaHOBKa BbIPXKEHUI
BMECTO nepemMeHHbIX. [peobpa3oBaHne 6YKBEHHbIX BbIPaXEHWIA HA OCHOBE CBOMCTB apu(MeTUYECKMX
[elCTBMIN. PaBeHCTBO OYKBEHHbIX BbIpXKEeHWUIA. ToXxaecTBO. CTeneHb ¢ HaTypasibHbIM MoKasaTtesiem v eé
ceorictBa. OfHOUNEHbl Y MHOrouneHbl. CTeneHb MHOrouneHa. CnoXeHwve, BblYMTaHWe, YMHOXeHUe
MHOrouY1eHoB. POpPMY/bl COKPALLEHHOTO YMHOXEHWSA: KBafpaT CyMMbl U KBaapaT pasHocTW. dopmyna
pasHOCTU KBazZpaToB. [Mpeobpa3oBaHyie Leoro BbIpaXeHWsi B MHOTOU/EH. Pa3fioxeHne MHOrO4YIeHOB Ha
MHOXWTeNN. MHorouneHbl ¢ 0fHOW nepeMeHHON. KopeHb MHOrouneHa. KsagpaTHblii TpéXureH; pasno-
YKEHMEe KBaApaTHOro TpéXuneHa Ha MHOXWTENMN.

Anrebpanyeckast fpo6bb. OCHOBHOE CBOWCTBO anreGpavyeckoil gpo6u. CoXeHue, BbluMTaHWe,
YMHOXEHWE, AeNeHne anrebpanmyeckux apo6eii. CTeneHb C LiebiM NoKasaTenem 1 eé CBOCTBaA.

PauuoHabHble BbIpaXXeHWS 1 X NpeobpasoBaHms. [,0Ka3aTeNbCTBO TOXAECTB.

KBagpaTHble KOpHW. CBOWCTBA apU(IMETNYECKMX KBaApaTHbIX KOPHEA W MX NPUMEHeHWe K
Mpeo6pa3oBaHuI0 YNCOBbIX BbIPAXKEHUI 1 BbIYUCIEHUSM.

YpaBHEHWS.. YpaBHeHME C OAHOl nepeMeHHO. KopeHb ypaBHeHMs. CBOICTBA YMCOBLIX PABEHCTB.
PaBHOCW/ILHOCTb YPaBHEHWIA.

JnHeiiHoe ypaBHeHWe. KBaapaTHOe ypaBHeHve: (hopMyna KOpHei KBagpaTHOro ypaBHeHus. Teopema
BueTa. PelleHMe ypaBHEHWIA, CBOASALLMXCA K NIMHENHbIM 1 KBaApaTHLIM. [TpUMepbI peLleHUs ypaBHeHWi
TPeTbeil M 4eTBEPTOI CTeneHeil. PelleHne ApPO6HO-paLMOHANbHBIX YPaBHEHWIA. YPaBHEHWE C [BYMS
nepeMeHHbIMW. JIMHeliHoe ypaBHEHVE [ABYMS MEPEMEHHbLIMI, NPUMEPbI PELLEHUs YPaBHEHWUIA B LEMbIX
yncnax.

CncTeMa ypaBHEHWIA C ABYMSI MepemMeHHbIMU. PaBHOCMNABLHOCTL CUCTEM. CUCTEMbI ABYX JIMHEMHbIX
ypaBHeHUIA C ABYMS NepeMeHHbIMU; PeLLeHUe NOACTAHOBKOW M CNoXeHreM. [Mpumepsl peLleHms cuctem
HENVHEMHbIX YpaBHEHUA C [BYMS MepeMeHHbIMW. PellieHre TeKCTOBbIX 3afady  anrebpanyeckvm
crnocobom. [lekapToBbl KOOpAMHATLI Ha MIOCKOCTW. [padmyeckas MHTepnpeTauns ypaBHEHWS C ABYMS
nepeMeHHbIMK. patnK NIMHEMHOTO YpaBHEHUs C [BYMS MNepeMeHHbIMU; YrI0BOM KO3IPMULMEHT
MPSMOIA; YCNI0BME NapanfieNlbHOCTV NpsMbIX. ["pathnkm NpoCTeRLLINX HENMHENHBIX YpaBHeHWIA: napabona,
rmnepbona, OKPYXHOCTb. [pamueckas MHTepnpeTauus CUCTEM YpaBHEHWA C ABYMS MepeMEHHbIMU.
HepaBeHcTBa.  YucnoBble HepaBeHCTBa WM WX CBOMCTBa .HepaBeHCTBO C OfHOV NepemMeHHOIA.
PaBHOCWILHOCTb HEpaBeHCTB. JIMHeliHble HepaBeHCTBa C OAHOW nepemeHHOW. KBagpaTHble HepaBeHCTBa.
CuUCTeMbl HepPaBEHCTB C OAHOV NepPeMEHHON.

OYHKUNN

OCHOBHblE MOHATUA. 3aBUCUMOCTU  MeXAy BenuyuHamu. TloHAaTMe dyHKumm. O6nacTb
ornpeAeneHns U MHOXECTBO 3HauYeHUn PyHKUMK. Cnocobbl 3aaaHns yHKUMK. paduk pyHKuun. CBOW-



cTBa (DYHKUMIA, UX OTOOpaxkeHWe Ha rpaduke. MpumMepbl rpauyKoB 3aBUCMMOCTEN, OTPaKaOLLMX
pea/ibHble  mpouecchl.Yuncnosble  yHKUMW.  DPYHKLUMM, ONWCbIBAOLLME MPAMYO U 06paTHYHo
MPOMOPLMOHa/bHbIE 3aBUCUMOCTK, UX FPafrKN 1 CBOICTBA. JIMHEHas hyHKUMA, eé rpadnK 1 CBOIACTBA.
KBagpaTnyHasa (hyHKUmMA, eé rpaduk 1 cBolicTBa. CTeneHHble (YHKLMM C HaTpabHbIMK NoKasaTensaMm 2
n 3, nx rpadurkm 1 ceoicTea. I'paukm PyHKUMA =y, y=y3 , Xy = | X |.

UucnoBble  NocnefoBaTeNbHOCT.  TOHATWE  YWCMOBOW  MOCNefoBaTeNbHOCTW.  3afjaHue
Mocnea0BaTelbHOCTY PEKYPPEHTHOV (hopMy/oli U hopMy/Ioi N-ro YneHa.

ApumeTnyeckas U reomeTpuueckas nporpeccun. PopmMynbl N-ro  4YneHa apupMeTUHecKom wu
reoMeTpUYECKOM NPOrpeccuii, CyMMbIl MepPBbIX N-X YSIEHOB. V1306paXkKeHne 4ieHOB apuiMETUYECKOA 1
reoMeTPUYECKO NPOrpeccuii To4Kamy KOOPAWHATHONW MAOCKOCTU. JIMHEMHbIA WU 3KCMOHEHLMabHbIV
pocT. CNOXHble NPOLIEHTI.

BEPOATHOCTbL 1 CTATUCTUKA

OnucatenbHas CTaTUCTMKa. MpefcTaBneHMe AaHHbIX B BUAE Tabnul, Avarpamm, rpagukos.
CnyvaiiHas ~ M3MEHUYMBOCTb.  CTAaTUCTWYECKME  XapaKTePUCTVMKM  Habopa  [aHHbIX:  cpefHee
apuMeTUUECKoe, MeauaHa, Haubonbliee W HaMMeHbllee 3HaueHWs, pa3max. [peAcTaBneHve o
BbIGOPOYHOM VCCNEN0BAHUMN.

CnyyaliHble CO6bITUS U BEPOSATHOCTb. OHATME O ClyYaliHOM OMbITE€ U CAy4ailHOM COObITUN.
YacToTa cny4ainHoro cobbItus.

CTaTucTUYeCKmnin noaxof K TMOHATUIO BepOATHOCTU. BepoATHOCTU MPOTUBOMOIOXKHbIX COObITWIA.
HesaBuCUMble COOLITUA.  YMHOXeEHUe BGDOHTHOCTGVI. JocToBepHble N HEBO3MOXKHbIE cob6bITKA.
PaBHOBO3MOXXHOCTb COObITUIA. Knaccuyeckoe onpegeneHmne BepoaTHOCTI.

KombuHaTopuka. PelieHne KOMOMHATOPHbIX 3ajay nepe6opoM BapuaHTOB. KoMOGMHATOpHOE npaswio
YMHOXeHMA. MepecTaHOBKY ¥ (akTopuran.

NOTMKA 1 MHOXXECTBA

TeOopPeTUKO-MHOXKECTBEHHbIE  MOHATUS. MHOXECTBO, 9/1EMEHT MHOXECTBAa. 3afaHue MHOXECTB
NepeynCcNeHeM 3/1EMEHTOB, XapaKTePUCTUUYECKM CBOWCTBOM. CTaHAapTHble 0603HAUYEHMS YKCNOBbIX
MHOXeCTB. [1ycToe MHOXECTBO M ero 0603HayeHue. [MoAMHOXecTBO. O6beAMHEHME U MepeceyeHve
MHOXECTB, Pa3HOCTb MHOXECTB. VINMIOCTPALMS OTHOLLEHWI A MeXAy MHOXeCTBaMU C MOMOLLbHO
Avarpamm Jiinepa — BeHHa.

DneMeHTbl Torvkn. MNMoHATre 0 PaBHOCW/IBHOCTKN, CNEAOBaHUN, yn0Tpe6neHV|e NIOrn4yecKnx CBA30K ec/in
... TO ..., B TOM U/ TOJIbKO B TOM C/iy4ae, NOrM4ecKne CBA3KN n, Nin.

MATEMATUWKA B NICTOPNYECKOM PA3BUTNU

VcTopma opMnpoBaHns NOHATUA YNCNA: HaTypaslbHbIE Yncna, Apo6y, HeAOCTaTOYHOCTb PaLOHa/IbHbLIX
yucen AN reOMeTPUYECKNX U3MEPEHWI, nppaumnoHaibHble Yncna. CTapuHHbIE CUCTEMbI 3amuUCy YnCen.
[pobn B BaswnoHe, Erunte, Pume. OTKpbITUE AECATUYHBLIX Apo6eil. CTapuHHble CUCTEMbI Mep.
JecsaTnuHble apobu M MeTpuyeckas cuctema mep. osiBneHve oTpuuateNibHbIX yucen u Hyns. Jl.
MarHuuknin. /1. Jinep. 3apoxaeHuwe anrebpbl B Hegpax apudMeTuku. An-Xopesmu. PoxaeHue
OykBeHHON cumBonmku. M. ®epma, d. Buet, P. [ekapT. McTopus BoNpoca O HaxoXAeHWn gopmyn
KOpHei anrebpanyecknx ypaBHEHWUIA, HepaspellMMOCTb B pafuKanax ypaBHEHWI cTeneHun, 60/bLueit
yeTbIpéx. H. Taptanbs, k. KapgaHo, H. X. Abenb, 3. Maya.



MN306peTeHre MeToAa KOOPAMHAT, MO3BONSHOLIErO0 MEPeBOAUTL FEOMETPUYECKME O6BLEKTbI Ha S3bIK
anreépbl. P. [ekapT v M. ®epma. MpuMepbl pasnnMyHbIX CUCTEM KOOPAMHAT Ha MIOCKOCTW. 3ajaya
NeoHapao MusaHckoro (®rMboHauum) 0 KpoimuKax, yncna ®rboHauun. 3agada o WaxmMaTHoOl [OCKE.

CTOKM Teopumn BepOATHOCTEN: CTPaxoBoe [feno, asapTHble urpbl. 1. depma u b. Mackanb. A.
BepHynnn. A. H. Konvoropos.

NAAHNPYEMBbBIE PE3Y/IbTATblI NSYUEHUNA KYPCA ANTMEBPbLI B 7—9 KJTACCAX
PALUNOHAJIBHBIE HACTA
BbINyCKHUK HayunTCS:
1) NOHMMAaTb 0COGEHHOCTM ECATUYHOW CUCTEMbI CHUACTIEHUS;
2) BNafieTb MOHATUAMM, CBA3aHHBIMU C Le/IMMOCTBIO HaTypasibHbIX YNCEN;

3) BbIpaXaTb UKCNa B 3KBUBA/IEHTHBIX (hOpMax, BbIGUpas Hanboee NOAXOAALLYHO B 3aBUCKMOCTM
OT KOHKPETHOI CUTYyauum;

4) cpaBHMBATb 11 YNOPSA0UNBATbL PaLOHa/IbHbIE YNC/a;

5) BbIMOMHATb BbIYWCAEHWSI C PaUMOHANbHLIMU YMCMaMK, COYeTas YCTHbIE UM MUCbMEHHbIE
MPUEMBI BbIYUCNIEHUIA, MPUMEHSITb KaNbKYNSTOP;

6) MCNOMb30BaTb MOHATUA U YMEHUs, CBSI3aHHbIE C MPOMOPLMOHANLHOCTLHO  BE/INUMH,
MPOLEHTaMM B XOf€e PeLUeHns MaTeMaTUYeCKMX 3ada4 1 3afay U3 CMEXHbIX NPeAMETOB, BbINOMHATL He-
CNOXHbIE NPAKTNYECKME PacUEThI.

BbIMYyCKHUK MOMY4YNT BO3MOXHOCTb!
7) MO3HAKOMUTHCS C MO3MLMOHHBIMI CUCTEMAMI CUUCIEHWS C OCHOBAHMSIMUA, OT/IMYHBIMK OT 10;
8) yrny6uTb 1 pasBuUTb NPeACTABNEHUS O HATYPalbHbIX YMC/IAaX U CBOIMCTBAX AENMMOCTY;

9)  HayuMTbCS MCMONMb30BaTb MPUEMBI, PALMOHANM3VNPYIOLME BbIYUCIEHNS, MPUOGPECTU
MPVBbLIYKY KOHTPO/IMPOBATb BbIUNCIEHUS, BbIGUPas NOAXOASALLWIA ANs CUTYaLMK Criocob.

JENCTBUTE/bHBIE YACTA

BbINyCKHUK HayunTCS:

1) ncnonb3oBaTh HavasbHble NPeACTaB/EHNS O MHOXECTBE [eACTBUTENbHbIX YNCEN;
2) BNafieTb MOHATMEM KBaAPaTHOr0 KOPHS, MPUMEHSTb €r0 B BbIYNCIEHUSX.
BbINYCKHUK MOMYYUT BO3MOXKHOCTb:

3) pasBWTb NPeACTaB/IEHME O YMCIIE U YMCIOBbIX CUCTEMAX OT HaTypasIbHbIX O AEACTBUTENbHBIX
4ICeN; O PONIN BbIYMCIEHUIA B YE/IOBEYECKOI NPAKTUKE;

4) pa3BuTb W YrnybuTb 3HAHUA O LECATUYHOMN 3anncK LeCTBUTENbHBIX Yncen (Neprognyeckue
W Henepuognyeckune 4poom).

U3MEPEHWA, MPUBNVDKEHUA, OLIEHKIN



BbINyCKHUK HayunTCS:

1) ucnonb3oBaTh B XOA€e PeLLeHns 3afay aNeMeHTapHble NPeACTaBIeHUsl, CBA3aHHbIE C NPUBIMKEHHBIMU
3HAYEHVAMU BETMYMH.
BbINYCKHUK MOMYYUT BO3MOXHOCTb:

2)  NOHATb, YTO YMCNOBble AaHHble, KOTOPblE WCMOMb3YKOTCA AN XapaKTePUCTUKM 06bLEKTOB
OKPY>KAtOLLEro Mupa, SBSKOTCA MPEUMYLLECTBEHHO MPUOAMXKEHHBIMI, YTO MO 3anucy NPUGINKEHHBIX
3HAYeHWn, cofepXalmxcs B WUHHOPMALMOHHBIX WCTOYHMKAX, MOXHO CyAWTb O MOrpPeLlHOCTM
NPUGIKEHUS;

3) MOHATb, YTO NMOrpPeLHOCTb pesynbTata BbIYMCNEHWIA AO0/TKHa ObITb consmepmma C NorpewHoCcTbo
NCXOAHbIX AaHHbIX.

AJNTTEBPANYECKNE BbIPAXXEHIA
BbIMYCKHUK HayumnTCS:

1) BnafieTb NOHATUAMU KTOXAECTBO», «TOX/AECTBEHHOE Npeobpa3oBaHme», pellaTb 3a4a4n, Coaepxalime
OYKBEHHble aHHble; paboTaTb ¢ (hopMmynamu;

2) BbINOMHATL NPeo6pa3’oBaHUs BLIPAKEHWIA, COAEPXALMX CTEMEHU C LEeMbIMU MoKasaTensmMm
KBafpaTHbIe KOPHY;

3) BbINOMHATL TOXAECTBEHHbIE MPE06Pa30BaHMs PauMOHaNbHbIX BbIPXKEHUA HAa OCHOBE MpaBwn
[eVCTBWIN Haf, MHOFOY1IeHaMK 1 anrebpanyecknMm gpooamu;

4) BbIMOJTHATL Pa3fioXXeHME MHOTO4Y/1IEHOB Ha MHOXWUTENN.
BbINYCKHUK NONYYNUT BO3MOXHOCTb:

5) HayunTbCS BbIMONHATL MHOrOLWaroBble Npeobpa3oBaHNs pauMOHa/IbHbIX BbIPXKEHWIA, MPUMEHSS
LUMPOKMIA Habop CNOco60oB 1 NPUEMOB;

6) NPUMEHSTb TOX/ECTBEHHbIE NPeo6pa3oBaHUs Ans PeLleHUs 3adad U3 pPasnnuHbIX PasfienoB Kypca
(Hanpumep, ANs HaxoXAEHWS HanGOMbLLEr0/HaMEHbLUETO 3HAUYEHUS BbIPaXKEHUS).

YPABHEHUA
BbINyCKHUK HayumTCs:

1) peLaTb OCHOBHbIE BUbI PaLMOHANbHbIX YPaBHEHWIA C OfHOV NePEMEHHON, CUCTEMbI IBYX YPaBHEHWIA
C ByMsi NePEMEHHBIMMU;

2) MOHMMaTb YpaBHEHME KaK BaXHElLlyl MaTeMaTUYeckyld MOAEeNb [As OMNuCaHWs U W3yuyeHus
pa3HO06GpasHbIX PeasibHbIX CUTYaLWiA, pelaTb TEKCTOBbIE 3aa4m anrebpanyeckv MeToAoM;

3) NMpUMeHsTb rpadnyeckne NPeAcTaBNeHNs A UCCNEeA0BaHNS YPaBHEHWIA, UCCNIEA0BAHMS U PELLEHNS
CMCTEM YPaBHEHUIA C IBYMsI EPEMEHHBIMM.

BbII'IyCKHI/IK noayynT BO3SMOXXHOCTb:

4)  oBnafeTb CreyusanbHbIMA MNPUEMaMM PELLEHWS YPaBHEHWIA W CUCTEM YpPaBHEHWIA; YBEPEHHO
MPUMEHSTb annapat YpPaBHEHWI NS PeLLeHVst Pa3HOO6pasHbIX 3afad U3 MaTeMaTMKK, CMEXHbIX
npeaMeToB, NPaKTUKK;



5) npuMeHATb rpadnyeckue MpescTaBNneHVs ANA WUCCNefoBaHWUs YpaBHEHWIA, CUCTEM YpaBHEHWA,
coepXalmx 6yKBeHHbIe KO3(ULMEHTbI.

HEPABEHCTBA
BbIMYCKHUK HayumnTCS:

1) noHMMaTb U NPUMEHATb TEPMUHOMOTNKO N CUMBOJINKY, CBA3aHHbIE C OTHOLUEHMEM HEPaBEHCTBaA,
CBOICTBA UNCMNOBbIX HEPaBEHCTB;

2) pelwaTb NWHeliHble HEpPaBeHCTBA C OJHOW MEPeMEHHOW U WX CUCTEMbI; pellaTb KBaapaTHble
HepaBeHCTBa C OMOpoii Ha rpadnyecke NPeACTaBeHNS;

3) NpUMeHsTb annapaT HePaBEHCTB ANs PELLIEHNS 3aauy 3 Pa3NMUHbIX Pasfenos Kypca.
BbIMYCKHUK MOMY4YNT BO3MOXHOCTb HayUMThCS:

4) pa3HOOGpasHbIM NpMEMaM [0Ka3aTeNbCTBa HEPABEHCTB; YBEPEHHO MPUMEHSTL amnnapar HepaBeHCTB
ANs PELLIEHS Pa3HO06Pa3HbIX MaTEMaTUYECKMX 3aay U 3a[a4 U3 CMEXHbIX NPEAMETOB, MPAKTUKMY;

5) npuMeHsTb rpauyeckme NpPeLCcTaBNeHUs A8 UCCNeA0BaHUA HepaBeHCTB, CUCTEM HEPABEHCTB,
cofepxalmx 6yKBeHHble KOIP(ULNEHTBI.

OCHOBHBbBIE MOHATNA. YACNOBbLIE ®YHKLUNI
BbINyCKHUK HayunTCS:

1) noHMMaTb W WCMOMb30BaTb (DYHKUMOHa/bHbIE MOHATMS U N3blK  (TEPMMHbI, CUMBONNYECKME
0603HayeHuns);

2) CTpOUTb FpaduKM 3NMEeMEHTapHbIX (PYHKLWIA; MCCneaoBaTh CBOMCTBA YMCMOBLIX (DYHKLMIA Ha OCHOBE
M3yUeHUs NOBeAEHUS UX TPatKoB;

3) noHUMaTb PYHKLWMIO KaK BaXKHEMLLYH MaTeMaTUYeCcKyo MOZe/b [J1s1 ONMCaHUs NPOLLECCOB W SBNEHWIA
OKPY>KAlOLLEro M1pa, NPUMEHNTb (YHKLMOHANbHbI S3bIK A1 ONUCaHUs U UCCNeA0BaHNs 3aBUCUMOCTEN
MeXay (U3NYECKUMI BENNYNHAMM.

BbINYCKHUK MOYYNT BO3MOXXHOCTb HayUNTbCS:

4)  NpoBOAWTb WCCMEefoBaHWs, CBs3aHHble C W3YYeHWeM CBOMCTB (DYHKUMWA, B TOM uucrie C
MCMONb30BaHNEM KOMMbIOTEPA; HA OCHOBE rpagiMKoB U3Yy4YeHHbIX PYHKUMIA CTPOUTL 60/1ee CNOXKHbIe
rpagmky (Kyco4Ho-3afaHHble, C «BbIKOMIOTbIMMW» TOYKaMK U T. .);

5) NCMONb30BaTb  (PYHKLMOHANbHbIE MPEACTAaBMEHNS U CBOWCTBA (DYHKUMA ANs  peLleHus
mMaTeMaTMUyecKux 3aay 13 pasfIMyHbIX Pa3genos Kypca.

UMCJTOBbIE NMOCJ/IEAOBATENBHOCTN
BbINyCKHUK HayunTCS:
1) MOHWMMAaTb M UCMO/b30BaTb A3bIK NMOC/EA0BATENLHOCTEN (TEPMUHBI, CMBOMIMYECKME 0603HAUEHUS);

2) NpUMeHsTb POPMY/Ibl, CBA3aHHbIE C apUMETNYECKON 1 reOMETPUYECKOI NMporpeccusamMu, 1 annapar,
C(hOpMUPOBaHHBIV PN U3yYeHUN APYTUX Pa3fenoB Kypca, K PeLleHmnto 3ajady, B TOM YKC/e C KOHTEKCTOM
3 peasibHOM XXN3HMU.



BbII'IyCKHVIK noayynT BO3SMOXXHOCTb Hay4YNTbCA:

3) peLlaTb KOMGMHMPOBAHHbIE 3aa4y C MPUMEHEHMEM (HOPMY/ N-FO Y/IEHA U CyMMbl NEPBbLIX N Y/IEHOB
apuMETNYECKO M TeOMETPUYECKO/ NPOrpeccuidi, NPUMEHSIs MpWU 3TOM annapaT YpPaBHEHWA U
HEepPaBEHCTB;

4)  noHMMaTb apUMETUYECKYHD W TEeOMETPUYECKYH MNPOrpeccun Kak (yHKUMKM HaTypasibHOro
apryMeHTa; CBs3blBaTb apu(METUUECKYIO MPOTPECCUI0 C SIMHENHBIM POCTOM, FEOMETPUUYECKYHD — C
3KCMOHEHLMabHbIM POCTOM.

OMNCATENBbHAA CTATUCTUKA

BbINYCKHUK HayyuTCA WCNO/Mb30BaTh I'IpOCTBVILLIVIE Cnoco6bl npeactaBneHna n aHainsa
CTaTUCTNYECKUX OaHHbIX.

BbINYCKHUK MOAYYNT BO3MOXHOCTb MPUOGPECTV MepPBOHaYasbHbIA OMbIT OpraHW3auun cbopa
[aHHbIX NpW NPOBEAEHUM ONpoca OO6LLECTBEHHOr0 MHEHWS, OCYLLECTBASATL MX aHann3, NPeAcTaBisTh
pe3y/bTaTbl ONpoca B BiAe Tabnuupl, auarpamMmbl.

CNYYAWHBIE COBbIT/A 1 BEPOATHOCTb
BbIMYyCKHUK HAy4YMTCA HaXO4WUTb OTHOCUTE/bHYIO YacTOTY W BEPOATHOCTb C/Ty4aitHOro COObLITUS.

BbINYCKHUK NONYYNT BO3MOXHOCTb MPUOGPECTY OMbIT NPOBEAEHNS CTyYaliHbIX 3KCMEPUMEHTOB,
B TOM 4mCie C MOMOLLbI0 KOMMbIOTEPHOTO MOAEMPOBAHNS, MHTEPNPETALMI NX Pe3yNbTaToB.

KOMBVHATOPUKA

BbINyCKHUK HayuuTCs pellaTb KOMOGKUHATOPHbIE 33fa4M Ha HaxOoX[eHue umucna 06bLEKTOB MK
KOMOUHALWIA. BbIMYCKHMK MOMYYAT BO3MOXHOCTb Hay4MTbCS HEKOTOPbIM CreumanbHbIM Mpuémam
PeLLEHNS KOMOMHATOPHbIX 3azau

MecTo npegmeTa B (hegepasibHOM 6a3MCHOM Y4ebHOM M/iaHe.

Kypc anrebpbl B 9 Knacce npegycMaTpyBaeT NnocneaoBaTe/lbHOe U3ydeHve pas3aenos co
CnefyoLLyM pacnpeaeneHnem YacoB Kypea :

Ne CopgepxaHue Yacbl
1. | HepaBeHcTBa. 31
2. | CTeneHb uncna. 15
3. MocnegoBatesibHOCTMU. 18
4. | ONemMeHTbl NPUBAMMKEHHbIX BbIYMCNEHWUIA, CTATUCTUKN, 19

KOMOVHATOPUKWN 1 TEOPUW BEPOATHOCTEN.

5. MoBTOpeHMe Kypca 7-9 Knaccos. 19

6. Bcero 102




JINHelHble HepaBeHCTBA C 0AHMM HEN3BeCTHbIM (9 YacoB)

HepaBeHCTBa MepBOli CTEMEHN C OAHUM HEU3BECTHbIM, MPUMEHEHME TPaPUKOB K PELLEHWIO
HEpPaBeHCTB MepPBOI CTEMeHW C OAHWUM HEeWU3BECTHbIM, IMHEHbIE HepPaBEeHCTBA C OfHUM
HEN3BECTHbIM, CUCTEMbI IMHENHbIX HEPABEHCTB C OAHWUM HEU3BECTHbIM

OCHOBHas Uefb — CUCTEMATM3NpOBaTb W 060OWMTL YXKE W3BECTHblE CBEAEHUS O
HepaBeHCTBAaX MepBOI CTEMeHW, CUCTEM HepaBeHCTB MepBOl CTeneHu, CHopMMPOBaTb
NpeACcTaBNeHNe O CBOWCTBAX HepPaBEeHCTB MEPBOI CTEMEHU M YMEHWE NMPUMEHSTb MX MpU
PeLLEHUN.

HepaBeHcTBa BTOPOM CTENEHW C O4HMM Hen3BeCTHbIM (114acoB, U3 HUX 1 KOHTPO/IbHasA
paboTa)

MoHATME HepaBeHCTBa BTOPO CTEMEHW C OLHWMM HEW3BECTHbIM, HepaBeHCTBA BTOPON
CTEMEHW C TMONMOXMTENbHLIM  ANCKPUMUHAHTOM, HepaBeHCTBa BTOPOA CTEMeHW C
AVCKPUMUHAHTOM, pPaBHbIM HY/MH, HepaBeHCTBA BTOPO CTereHW C OTpULaTe/bHbIM
AVICKPUMUHAHTOM, HEPaBEHCTBA, CBOAALLMECS K HEpaBEHCTBAaM BTOPOI CTEMEHN.

OCHOBHas UeNb — CUCTEMATM3MPOBaTb M 0606WMTL CBEAEHWS O HepaBeHCTBax BTOPOM
CTeNeHn B 3aBUCUMMOCTM OT OUCKPUMMHAHTA, COPMMPOBATL YMEHMe peLlaTb HepaBeHCTBa
BTOPOW CTEMNEHM

PauyoHanbHble HepaBeHcTBa (11 YacoB, U3 HUX 1 KOHTPO/IbHas paboTa)

MeTo4 WHTepBa/iOB, peELUeHUEe pauMOHaIbHbIX HepaBeHCTB, CUCTEMbl pPaunNOHaIbHBIX
HepaBeEHCTB, HECTPOIrme paunoHa/ibHbIE HEPABEHCTBA.

OCHOBHasi _Lefb — CUCTEMAaTU3MpPOBaTb W 06OGWWTbL CBEAEHUS O PaLMOHaNbHbIX
HepaBeHCTBaxX, COPMMPOBaTb YMEHMEe pellaTh palMOHa/IbHble HepaBeHCTBa METOA0M
MHTEpPBa/IOB.

KopeHb cTeneHn n (154acoB, N3 HUX 1 KOHTPONbHas paboTa)

CBoiicTBa hyHKUMM Yy = X", rpadmk yHKUMM Yy = X", MOHATME KOPHSA CTEMEeHW M, KOPHU
YETHON W HEYETHON CTeneHel, apUPMETUYECKUIA KOPeHb, CBOWCTBA KOPHE CTeneHu n,
KOpPEeHb CTEMEHN N U3 HaTYPa/IbHOr 0 YKCa.

OcCHOBHas Uefb — M3y4nTb CBOMCTBa (hyHKUMKM Yy = X" (Ha npumepe n=2 n n=3) ” uX
rpagmkm, CBOMCTBA KOPHA CTEMEHN N, BbipaboTaTb YMeHWe Npeobpas3oBbiBaTh BbIpaXXeHUs,
coAepyKaLLme KOPHWU CTerneHn n.

MocnegoBatenbHOCTM (18 YacoB, U3 HUX 1 KOHTPO/IbHaA paboTa)

MoHsATME UMCNOBON MOCNEA0BATENbHOCTY, apUIMETMYECKast NMPOrpeccus, CyMma n nepebIx
UfieHOB apUAMETMYECKO NPOrPeccum, MOHSTME FeOMETPUYECKO Mporpeccuu, cymMma n
MepBbIX Y/IEHOB FeOMETPUYECKON NPOrpeccuu, GeECKOHEUYHO Y6bIBatoLLas reoMeTPUYecKol
nporpeccumn



OcHoBHaa uenb - HayynTb pewatb 3afdadn, CBA3aHHbIE C apVI(t)METVIl-IECKOVI n

reoMEeTPUYECKOIn NPOTrpeccusimum.

MpubnmxeHHble BblYUCIeHMS (6 YacoB)

AG6COMIOTHAs BEMMYMHA UKCNa, aBCONMOTHAS MOMPELLHOCTb MPUBAUKEHNS, OTHOCUTE/NbHAS

MOrPeLIHOCTb MPUBIMKEHUS.

OcCHOBHas Lefb —  fAaTb MOHATWA abCOMOTHOM WM OTHOCUTENbHOW  MOrpeLlHOCTy

NPUBMKEHMS, BbIpaboTaTb YMEHME BbINOMHATb OLIEHKY Pe3ybTaToB BbIYMC/IEHWIA.

AneMeHTbl KOMOMHATOPUKN 1 Teopun BEPOSTHOCTM (13 YacoB, 13 HUX 1 KOHTPO/IbHas

paboTa)

MprmMepbl KOMGUHATOPHbIX 3aay, NePeCcTaHOBKM, Pa3MELLIEHNS.

OCHOBHadA Uenb — fJaTb MOHATUA KOM6VIH8.TOpVIKI/I, NepecTaHOBKKM, pasMeELLEHNA, HAYYUTb

pewaTb CBA3aHHbIE C HUMW 3aa4qlt.

MoBTOpeHne (19yacos).

MnaHvpyeMble pe3ynbTaTbl 0CBOEHMS Y4eOHOro NpeameTa, Kypca

Mporpamma o6ecneymBaeT JOCTUXKEHME CNeYOLLMX pe3y/ibTaTOB OCBOEHUSI 06pa30BaTe/lbHOM
MporpamMmmbl OCHOBHOIO 06LLLEro 06pa3oBaHus:

MYHOCTHbIE:

cthOpMMPOBAHHOCTb OTBETCTBEHHOIO OTHOLLIEHUS K YYEHUIO, FOTOBHOCTM M CMIOCOBHOCTM

00YyyaroLLMXCs K CAMOPa3BUTUIO 11 CaMOOOPA30BaHMI0 Ha OCHOBE MOTUBALMM K 0GYUEHMIO 1
MO3HaHWH0, BbIGOPY AasbHeliLLero 06pa3oBaHNs Ha 6a3e OPUEHTUPOBKM B MUPE NPOgeccuii u
NPOhecCMoHasbHbIX NPEAMNOYTEHNIA, 0CO3HAHHOMY MOCTPOEHNIO MHAVBWAYaNbHO
06pa3oBaTe/bHOl TPAEKTOPUM C YUYETOM YCTONUMBLIX NMO3HABATE/bHbIX MHTEPECOB;

1)

2)

3)

4)
5)
6)

7)

ChOpMMPOBAHHOCTb LIESIOCTHOO MMPOBO33PEHNS, COOTBETCTBYHOLLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTMSA HayKMN 1 OBLLECTBEHHON MPaKTUKY;

ChOPMMPOBAHHOCTb KOMMYHWUKATUBHOI KOMMETEHTHOCTY B OOLLEHNN 1
COTPYAHMYECTBE CO CBEPCTHMKAMM, CTapLUMMM 1 MIaALLIUMU B 06pa3oBaTe/ibHOM,
06LLEeCTBEHHO MOJIE3HOM, Y4ebHO-1CCNe0BaTEIbCKON, TBOPHYECKOA 1 APYrUX BUAO0B
AEeSTENbHOCTY;

YMEHMS ACHO, TOYHO, FPaMOTHO U3fiaraTb CBOM MbIC/IM B YCTHOW U MUCbMEHHOIA peumn,
MOHUMAaTb CMbIC/ MOCTaBNEHHOM 3afja4i, BbICTPaMBaTb apryMeHTaLUmio, NPUBOANTb
MpVYMepPbI M KOHTPMPUMEPSI;

MpeACTaB/ieHNEe O MaTEMATMYECKON HayKe Kak Chepe YesI0BEeUeCKOl AesaTeNlbHOCTH, 06
aTanax ee pasBuTKS, O ee 3HaAYMMOCTM 415 Pa3BUTUS LMBUAN3ALNN;

KPUTUYHOCTb MbILL/IEHNS, YMEHWS Pacrio3HaBaTh /IOMMYECK HEKOPPEKTHbIE
BbICKa3bIBaHWs, OT/IMYaTb rMNOTE3y OT (PaKTa;

KpeaTVBHOCTb MbILLMIEHNS, MHULMATUBA, HAXO4YMBOCTb, aKTVBHOCTb NPU PeLUEHNN
anrebpavyecknx 3agaud;

YMEHUEe KOHTPO/IMPOBaThb MPOLLECC W Pe3ynbTaT y4e6HOI MaTeMaTNYeCKol
AEATENbHOCTY;



8)

CMOCOBHOCTb K 3MOLIMOHa/IbHOMY BOCTIPUATUIO MaTeMaTUUecKnX 06bEKTOB, 3aad,
PeLLeHNIA, pacCy)XXAeHNI;

MeTanprnegMeTHbIE:

1)

2)
3)

4)

5)
6)

7)

8)

9)

YMEHMEe CaMOCTOSTENIbHO M/IaHNPOBaTL a/IbTEPHATUBHbIE MYTU LOCTUXKEHUS LieNen,
0CO3HaHHO BbIGMpPaTb Hanbosee aHEKTMBHbIE CNOCOObLI PeLLEeHNS YYEeOHbIX U
no3HaBaTe/lbHbIX 3a/ay;

YMEHWE OCYLLECTBNATb KOHTPO/Ib NO Pe3ynbTaTy 1 NO CNocoby AeCTBNSA Ha YPOBHE
MPON3BO/IbHOr0 BHWMaHWS U BHOCUTb HEOO6XO0AMMbIE KOPPEKTYBBI;

YMEHWe afleKBaTHO OLIEHMBATb NPaBUIbHOCTb MW OLUIMBOYHOCTb BbINOHEHNS YYe6HON
3alauu, ee 06bEKTUBHYIO TPYLHOCTb M COOCTBEHHbIE BO3MOXHOCTU €€ PeLLeHNs;
0CO3HaHHOE BAafeHNe NOrMYeCKUMM AeACTBUAMM ONPeAeneHns NoHATHIA, 06006LLEHNS,
YCTaHOB/IEHWNSA aHaN0r i, Knaccugukawymm Ha OCHOBE CaMOCTOATE/IbHOMO BbI6opa
OCHOBaHWIA N KPUTEPUEB, YCTAHOBNEHNS POAOBUA0BbIX CBA3EN;

YMeHWe yCTaHaBMBaTb NPUUYNHHO-CNELCTBEHHbIE CBSA3W; CTPOUTb SIOTNYECKNE
paccy>aeHus, yMO3aK/IoUeHUA(MHAYKTUBHbIE, AeAYKTUBHbIE U MO aHaNormn) 1 BbIBOAbI;
YMeHWe co3aBathb, NPUMEHSATb 1 NPeobpa3oBbiBaTb 3HAKOBO-CUMBOJIMYECKUNE CPEACTBA,
MOZENN N CXEMbI AN PELLEHUS YYeBHbIX 1 NMO3HaBaTebHbIX 3a4ay;

YMEHWe OpraHn30BbIBaTb y4ebHOe COTPYAHNYECTBO M COBMECTHYIO LeATENIbHOCTD C
YUUTENEM W CBEPCTHUKAMW: OMPEAEnsTb Lenn, pacnpegeneHne MyHKUMM 1 ponu
YUYaCTHMKOB, B3aUMOAECTBME 1 06LLME CNOCOObI PpaboThbl; YMeHUe paboTaTh B rpynne:
HaxoAMTb 00LLEee peLleHre 1 paspewlaTb KOH(IMKTbI Ha OCHOBE COrNacoBaHus NO3nLMIA
W yyeTa MHTepecoB; CyLaTb NapTHepa; (hopMynMpoBaTh, apryMeHTMpoBaTh U
OTCTamBaTb CBOE MHEHUNE;

ChopMUPOBAHHOCTb YYe6HON 1 06LLEN0/b30BaTE/IbCKOW KOMMNETEHTHOCTU B 06/1aCTb
1CNONb30BaHNA UHHOPMALMOHHO-KOMMYHUKALMOHHbIX TexHonornin (MKT-
KOMMNETEHTHOCTH);

nepBOHaYa/IbHble NPeACTaB/eHNs 06 NAeAX N 0 MeToAax MaTeMaTUKK Kak 06
YHMBEPCA/IbHOM $A3bIKEe HaYKW N TEXHUKW, O CPeACTBE MOAENNPOBAHNS SBIEHWNIA 1
MPOL,eCcCoB;

10) yMeHVie BUAETb MaTeMaTMUECKYHO 3aayy B KOHTEKCTE NPO6IEMHON CUMTyauumn B Apyrux

AVICLMM/IHAX, B OKPY)KAIOLLEN YXN3HU;

11) yMeHVe HaxoAWTb B Pa3/IMUHbIX MCTOUYHMKAX UHAOPMaLUK, HEOBXOAUMYHO ANs PeLleHus

MaTeMaTYecKMX Npo6/em, U NpeacTaBNsaTh ee B NMOHATHOW (opMe; MPMHUMATD peLleHne
B YCNOBMAX HEMOJIHOM W M3BbITOYHO, TOUHON 1 BEPOSATHOCTHOI UH(hopMauuK;

12) yMmeHVe NOHUMATb U UCMO/b30BaTh MaTEMATUYECKME CPEACTBA HArNSAHOCTYN (PUCYHKM,

YepTeXW, CXeMbI 1 Ap.) AN UNKOCTPALMK, MHTEPMPeTaLMm, apryMeHTaLmu;

13) yMeHwe BblaBMraTb rMnoTesbl NPy peLleHn y4ebHbIX 3a4a4 U NOHUMaHWS

Heo6X0AMMOCTUN UX MPOBEPKU;

14) ymeHWe NPUMEHSATb MHAYKTUBHbIE U AeAYKTUBHbIE CNOCOObI PAaCCYXXAEHWI, BUAETb

pa3nnyHbIe CTPaTErnn peLeHns 3aad,

15) NOHMMaHwe CyLHOCTY anropMTMUYECKNX NPeanucaHmnii n yMeHUe [elicTBOBaTh B

COOTBETCTBUW C NPeASTOXKEHHBLIM a/ITTOPUTMOM;

16) yMeHMe camMoCTOATeNbHO CTaBUTb LI/, BbIGMPaTb 1 CO3/aBaTb anropuTMbl Ans

peweHns yl-le6HbIX MaTeMaTUYECKNX r|p06neM;

17) yMeHWe NnaHMpoBaThb 1 OCYLLECTBNSATb AeATeNIbHOCTb, HaNpaB/NeHHYH Ha peLLeHne 3a4au

MNCC/ie40BaTE/IbCKOIo XapakTepa,

npeamMeTHble:

1) yMeHve paboTaTb C MaTEMATUUYECKUM TEKCTOM (CTPYKTYPUPOBaHWE, U3BNEYEHNE

Heob6X0AMMON MH(OPMAaLNUK), TOYHO M FPaMOTHO BbIpaXXaTb CBOW MbIC/IN B YCTHOM 1
MUCbMEHHON peyn, NPUMEHSAA MaTeMaTUYECKYHO TEPMUHOMNOMMIO U CUMBOJIUKY,
1CMNO/b30BaTb Pa3/IyHbIe A3bIKM MaTeMaTUKK ( C/IOBECHBIN, CUMBOIMYECKWA,



rpaguyeckuii), 060CHOBbIBATb CYXXAEHUS, MPOBOAUTbL KnacCUnKaLmio, JOKasbiBaTb
MaTeMaTUyecKre YyTBepXXaeHus;

2) BnafeHWe 6a30BbIM NMOHATUHBIM annapaToM: UMeTb NPeACTaB/NeHNe O YMCAe, BlajeHune
CUMBO/IbHBIM A3bIKOM anredpbl, 3HaHWEe 3/1eMeHTapPHbIX PYHKLMOHA/IbHBIX
3aBMCUMMOCTEN, (hOpMMPOBaHME NPeACTaBNEHMNIA O CTATUCTUYECKMX 3aKOHOMEPHOCTSIX B
peasibHOM MMPE N Pa3NYHbIX Cocobax NX U3yveHusi, 06 0COGEHHOCTSX BbIBOAOB U
MPOrHO30B, HOCALLMX BEPOATHOCTHbLIN XapaKTep;

3) YMeHVe BbINOMHATL apuMeTUUeCKme NpeobpasoBaHns paLoHa/IbHbIX BbIPaXXeHW,
MPUMEHSATb UX 415 peLleHns y4ebHbIX MaTeMaTUyecKnx 3ajad 1 3ajad, BOSHUKAIOLLMX B
CMEXHbIX Y4ebHbIX NpegmeTax;

4) yMeHMe NoMb30BaTbCA U3YHEeHHbIMU MaTeMaTUYeCKMMU (DOPMYNaMmn U CamOCTOATENbHO
COCTaBNATb (POPMY/ibl 3aBUCMMOCTEN MeXAY BeNMUYMHaMm Ha OCHOBE 0606LLeHNS
YaCTHbIX C/y4aeB U IKCMEPUMEHTE,;

5) yMeHwe pelaTb SIMHeNHbIe N KBagpaTHbIe YPaBHEHWSA N HEPABEHCTBA, a TaKXKe
NPUBOAMMbIE K HUM YPaBHEHWS, HEPABEHCTBA, CUCTEMbI; MPUMEHSTb rpadnyeckme
NpeLCTaBeHNa 419 peLLeHns U UCCNeLoBaHNA YPaBHEHWI, HEPaBEHCTB, CUCTEM;
MPUMEHSATb NOMYYEHHbIE YMEHUSA ANS PeLLeHNS 3afa4 U3 MaTeMaTUKKN, CMEXHbIX
npeamMeToB, NPaKTUKK;

6) oBnafeHne cUCTeMol PYHKLUMOHaNbHBIX NOHATUIA, PYHKLNOHAIbHBIM S3bIKOM U
CUMBOJIMKOW, YMEHUe CTPOUTb Fpadmkm (hyHKLMIA, ONUCBIBATL MX CBOWCTBA,
1CNOMb30BaTh (DYHKLMOHANbHO-TpaMyecKre NpeAcTaBneHns Ans onucaHns 1 aHaamsa
MaTeMaTUYeCcKMX 3afay 1 peasibHbIX 3aBUCUMOCTEN

7) oBnafeHne OCHOBHbIMM Cnocobamn NpeAcTaBleHNs U aHasm3a CTaTUCTUYECKNX
[aHHbIX; YMEHWA peLuaTh 3afa4n Ha HaX0XAeHWe YaCcTOTbl Y BEPOATHOCTY ClyYalHbIX
COObITUIA;

8) yMeHMe NPUMEHATb N3YUEHHble MOHATUA, Pe3y/bTaTbl U METOAbI NPU PeLleHnN 3a4ay U3
pas/IMYHbIX pa3fesioB Kypca, B TOM YMC/e 3afaY, He CBOAALLMXCS K HEMOCPeACTBEHHOMY
NMPUMEHEHWIO N3BECTHBIX a/IrTOPUTMOB.

PaLnoHabHble Yucna
BbINYCKHUK Hay4nTCA:

1) MOHMMAaTb 0COGEHHOCTMN AECATUYHOW CUCTEMbI CUUCTIEHUS;

2) BNageTb MOHATUSMM, CBSI3aHHLIMY C IENIMMOCTbIO HaTypasibHbIX YMCEN;

3) BbIpaXaTb YMCNa B 3KBMBANIEHTHbIX (hopMaXx, BblGMpast HaMbonee NOAXOAsLLYHO B
3aBUCMMOCTM OT KOHKPETHOI CUTYaLU;

4) cpaBHMBATb U YNOPSA0UMNBATL PaLMOHA/bHbIE YNCAa;

5) BbINO/MHATb BbIYMCNIEHUS C PaLMOHAIbHLIMI YMCIaMK, COYETas YCTHbIE U
MUCbMEHHbIE NPYEMbI BbIYNCIIEHUIA, MPUMEHEHNE KaNlbKYATOPa;

6) MCMoNb30BaTh MOHATWS U YMEHWS, CBSA3aHHbIE C MPOMOPLYOHaIbHOCTLIO BEMIMUNH,
MPOLIEHTaMM B X0/e MaTeMaTUYECKUX 3a4a4 1 3a[ja4 NX CMEXHbIX NPeAMETOB,
BbINO/HSATb HECNIOXKHbIE MPAKTUYECKME PACYUEThI.

BbINYCKHWK NONYYUT BO3MOXKHOCTb:

1) MO3HaKOMUTLCSH C MO3ULMOHHLIMM CUCTEMaMM CUUC/IEHUSI C OCHOBaHUAMMN,
OT/INYHbIMKM OT 10;

2) yrnyouTb 1 pa3BuTb NPeACTaBEHNS O HATYpPasibHbIX YMCIAX U CBOMCTBAX
LenMvocTu;

3) HayuMTbCA MCMOMb30BaThb NMPUEMbI, PaLMOHATN3NPYIOLLME BbIYUCIEHUS, MPUOBPECTH
MPUBbLIYKY KOHTPONIMPOBATb BbIYMCNEHNS, BbIOMPas NOAXOAAWMIA ANs CUTyaLmMm
Cnocoo.



[encTBUTeNbHbIE YMCa
BbINYCKHWK HAy4Yn T CS:

1) ncnonb3oBaTb HauasbHble NPeACTaB/IEHNS O MHOXECTBE AECTBUTE/bHbIX YNCEN;
2) BnajeTb MOHSTUEM KBAIPATHOIO KOPHSI, MPUMEHSATb €r0 B BbIYNC/IEHUAX.

BbINYCKHUK MONYYNT BOSMOXKHOCTb:

1) pa3BuUTb NpeaCcTaB/eHNE O YMC/E U YMCNIOBbIX CUCTEMAX OT HaTypasibHbIX [0
AEACTBUTENbHBIX YNCEN; O POSIN BbIYMCNEHWIA B YENOBEYECKO NPaKTUKE;
2) pasBUTb W YrIyoWTb 3HaHWS O AECATUYHON 3aMnCK AENCTBUTENbHBIX YNCEN
(NepuoamyecKmne 1 HeneproanYeckKie)
3mepeHune, MpUBANKEHWS, OLLEHKN

BbINYyCKHUK Hay4nTCA:

icnonb3oBaTth B X0A4€e peLleHns 3a4a4 3/1eMeHTapHble NPeLCTaB/IeHUA, CBA3aHHbIE C
I'IpI/I6I'IVI)K9HHbIMI/I 3Ha4YeHNAMN BENTNYNH.

BbINYCKHWK NONYYNT BO3MOXKHOCTb:

1) NOHATb, YTO TAKOE YNCMOBbIE AaHHbIE, KOTOPbIE UCNO/b3YHOTCA AN XapaKTePUCTUKM
06bEKTOB OKPYXKAIOLLEr0 MMPa, ABNSKOTCSA NPEVMYLLECTBEHHO MPUBINXKEHHBIMMU,
4TO MO 3anNuUcK NPUOMKEHHBIX 3HAYEHWIA, COAEPXKALLMXCS B UH(OPMALMOHHBIX
MCTOYHMKAX, MOXHO CY1Tb O MOFPELLUHOCTY NPUBINKEHUS;

2) MOHATb, YTO NOTPELLUHOCTb Pe3yNbTaTa BbIMMC/EHUIA OMKHA ObITb COM3MEPUMA C
MOrPELLHOCTLI0 UCXOAHbIX AaHHbIX.

AnrebpanyecKine BblpakeHUs

BbINYCKHMK HAY4MTCA:

1) BNafeTh NOHATUSAMM «TOXK/AECTBO», «TOX/AECTBEHHOE NPe06pa30BaHNe», peLlaTh 3a4aquu,
coaepxalLye 6YKBeHHbIe JaHHble; paboTaTh ¢ hopMynamu;

2) BbIMOMHATH NPe0OPa30BaHNS BbIPAXKEHWIA, COAEPXKALLMX CTEMEHM C Lie/bIM NoKasaTenem
W KBaflpaTHbIE KOPHU;

3) BbINO/MHATbL TOX/AECTBEHHbIE NPe06Pa30BaHMs PaLMOHa/bHbIX BbIPAXKEHUIA Ha OCHOBE
npaBwN AeNCTBWIA Haf MHOFOY/IEHaM 1 anreGpanyeckuMm Apobamu;

4) BbINONHATb PA3NIOXKEHNE MHOTOU/IEHOB HA MHOXUTENN;

BbINYCKHWK MONYYNT BO3MOXKHOCTb:

5) Hay4MTbCA BbINOMHATL MHOMOLLAroBble NPeobpasoBaHus paLoOHa/IbHbIX BbIPaXXEeHW,
NPUMEHAA LUMPOKMIA HAGop CrnocoboB 1 NPUEMOB;

6) NPUMEHSATb TOX/AECTBEHHbIE NPe0bpazoBaHNsA /1 peLleHns 3aaay U3 pasInyHbIX
pasgenos Kypca (Hanpumep, 4ns HanbonbLUero /HavMeHbLUIEr0 3HaYeHNS BbIPaXKEHNSA)

YpaBHeHUS

BbINYCKHIK HAyYn T CA:



1) peLuaTb OCHOBHbIE BU/bl PaLiOHa/IbHbIX YPaBHEHWIA C OAHOI NEPEMEHHONA, CUCTEMbI
ABYX YPaBHEHWI C ABYMS NMEPEMEHHbIMMU;

2) MOHMMaTb YpaBHEHME KaK BaXKHEMLLYI0 MaTeMaTUYeCKY MOAENb A4/ ONMUCaHUS 1
M3yyeHMs Pa3HO0OPa3HbIX peasibHbIX CUTYaLMiA, peLlaTh TEKCTOBbIE 3aaun
asirebpanyecknM MeToaoM;

3) MpuMeHATb rpatmyecKre NpeaCTaBNEHNS 415 UCCNeL0BaHNA YPaBHEHWIA, NCCNEA0BaHNS
W PEeLLeHNs CUCTEM YPaBHEHWI C ABYMS MEPEMEHHbLIMU.

BbINYCKHWK NONYYNT BO3MOXKHOCTb:

4) oBnafieTb cneymasbHbIMU NpUemMaMun peLleHnst ypaBHeHWI U CUCTEM YPaBHEHWI;
YBEPEHHO NPUMEHSATL annapar ypaBHeHWI 419 peLueHns pasHoobpasHbIxX 3aad
MaTeMaTUKKN, CMEXHbIX NPeAMETOB NPaKTUKK;

5) nNpuMeHsATb rpaduyueckre NpeacTaBneHns 4ns UCCnefoBaHNs YpaBHEHWNIA, CUCTEM
YpaBHEHWIA, cofepXKawmnx OYKBeHHbIe KOIPPULMEHTDI.

HepaBeHcTBa

BbINYCKHNK HAy4nTCs:

1) MOHUMATb U MPUMEHSITb TEPMUHONOTNIO U CUMBOJIMKY, CBSA3aHHbIE C OTHOLLIEHUEM
HepaBeHCTBa, CBOMCTBA YMC/IOBbIX HEPABEHCTB;

2) peLLaTb NMHelHbIe HePaBEHCTBA C OAHOV MePEeMEHHOM M UX CUCTEMbI; peLlaTh
KBaJpaTHbIe HepaBEHCTBA C OMOPOIA Ha rpaduyecKne NpeacTaBIeHus:;

3) NPUMEHSATb annapaTt HepaBeHCTB [/151 PeLLeHs 3aay U3 pas/INUHbIX Pa3fenos Kypca.

BbINYCKHWK NONYYNT BO3MOXKHOCTb HayuynThCA:

4) pa3HOO06pa3HbIM NpremMam [oKasaTe/IbCTBa HepaBeHCTB; YBEPEHHO NPUMEHATb
anmnapar HepaBeHCTB /19 PeLleHns pa3Ho06pa3HbIX MaTeMaTUYeCKNX 3afa4 1 3ajad
N3 CMEXHbIX NPeLMETOB, NPaKTUKU;

5) NpUMeHATb rpadnyeckre NpeLcTaBneHns 419 UCCnefoBaHNs HePaBeHCTB, CUCTEM
HepaBeHCTB, cofepXKaLmx 6YKBeHHbIe KOIDMULMEHTI.

OCHOBHbIe MOHATMSA. Yncnosble yHKUUN.
BbINYCKHUK HayunTCs:

1) MOHUMATb U UCMOMbL30BATb (hYHKLMOHANbHbIE NMOHATUS U A3bIK ( TEPMUHBI,
CVMMBO/INYECKIE 0603HAYEHNS)

2) CTPOUTL rpadimiki 3NeMeHTapHbIX (YHKLWIA; UCCNe0BaTb CBOMCTBA YMC/OBbIX
(hYHKUWIA; nccnefoBaTh CBOMCTBA YMCMOBbIX (DYHKLMIA HA OCHOBE M3Yy4YeHUs
MoBeAeHNs rpagnKoB;

3) NoHMMAaTb (hYHKLMIO KakK BaXKHeMLLY MaTeMaTUYeCKyt0 MOAENb ANs OnucaHuUs
MPOLLECCOB U SABNEHUIA OKPYXKAIOLLLEro MMpa, MPUMEHSITb (hYHKLMOHAbHbIN A3bIK NS
OMnKMcaHns 3aBUCMMOCTENR MeXAY (DU3NUYECKUMUN BEIMYMHAMM.

BbINYCKHWK NONYYNT BO3MOXKHOCTb HayuynThCA:



4) NpPOBOAMTL UCCNEA0BaHMS, CBA3AHHbIE C 3YUYeHWNEM CBOWCTB (DYHKLMIA, B TOM YKC/ie
C MCNOMb30BaHMEM KOMIMbIOTEPA; Ha OCHOBE rPaUKOB M3YUYeHHbIX (YHKLMIA CTPOUTD
6onee CnoXHble rpadrikmn (KyCOYHO-3afjaHHbIe, C «BbIKOMOTbIMU» TOYKaMM U T.1M.);

5) ncnonb3oBaTb PYHKLUMOHaNbHbIE NPeACTaBIEHNS U CBONCTBA PYHKLUMIA AN15 peLLeHuns
MaTeMaT1YeCKMX 3alay U3 pa3nnNyHbIX Pa3aenioB Kypca.

UucnoBble nocnefoBaTe/IbHOCTN.

BbINYCKHMK HAY4M T CA:

1)  noHMMaTb ¥ UCNOMb30BaTb A3bIK NOCNEL0BATENIbHOCTEN (TEPMUHbLI, CUMBONINYECKMNE
0603Ha4eHus);
2) NpUMEHNATb (POPMY/ibl, CBA3aHHbIE C apUPMETUYECKON N FeOMETPUYECKON
nporpeccusmu, 1 annapar, CPOPMUPOBAHHLIA NPU N3YYeHNW APYTnX pa3fenoB
Kypca, K peLleHunto 3aia4, B TOM YMC/ie C KOHTEKCTOM U3 PeasibHOM XXM3HW.

BbINYCKHWK NONYYNT BO3MOXKHOCTb HayuynThCA:

3) pewaTb KOMOMHMPOBAHHbIE 334a4K C NPUMEHEHWEM (DOPMYN M- TO YEHA U CYyMMbI
nepBbIX M apugMeTUYECKOW 1 TeOMeTPUYECKOI NPOrpeccut, NPUMEHSA NpK 3TOM
annapaT ypaBHEHWiA 1 HepaBeHC TB;

4) NOHUMATb apUPMETUYECKYHO I FTeOMETPUYECKYHO NPOTPeCccUmn Kak PYHKLUK
HaTypa/IbHOro aprymMeHTa; CBA3bIBATb apuPMe TUYECKYIO NPOrPeccuto C NMHERHbIM
POCTOM, FeOMeTPUYECKYHO C 3KCMOHEHLa/IbHBIM POCTOM.

OnucatenbHasa cTaTUCTUKA.

BbINYCKHWK HAy4MTCS MCMO/Mb30BaTh NMPOCTELLIMeE CNOCO6bI NPEACTABNEHMSA 1 aHanM3a
CTaTUCTUYECKMX [aHHbIX.BbINYCKHMK NONYYMT BO3MOYKHOCTb NPUOGPECT Y NEPBOHAYANbHBbII
ONbIT OpraHuzaumm c6opa AaHHbIX NPY NPOBEAEHNM ONpoca 06LLECTBEHHOIO MHEHUS,
OCYLLECTBNATb UX aHaM3, NPeACTaBNSATb pe3yNbTaThbl Onpoca B BiAe Tabnmupl, guarpammbi.

CnyuyaliHble cobbITUA 1 BEPOATHOCTb
BbINYCKHMK HAay4YnTCS
HaXx0AWTb OTHOCUTE/IbHYIO YaCTOTY 1 BEPOATHOCTb CNy4ainHOro cobbITus.

BbIMyCKHUK NONYYUT BO3MOMKHOCTb NPUOBPECT Y ONbIT NPOBEAEHNS CNyYaiiHbIX
3KCMEepUMEHTOB, B TOM YMC/e C NOMOLLb0 KOMMbOTEPHOr0 MOZENMPOBAHMSA, MHTEepnpeTauuy
X pesynbTaToB.

KombuHaTopuka

BbINYCKHUK HAay4nTCA peLlaTb KOMOMHATOPHbIE 334 Ha HaX0XAeHMe Yncna 06beKTOB UK
KOMOMHALMIA. BbINYCKHWK MONYYUT BO3MOMKHOCTb HAayuMThCA HEKOTOPbIM CreLyabHbIM
npreMam peLLeHnsl KOMOMHATOPHbIX 3aau.

KpvTepun oLegHOK Mo MaTemMaTmKe



OLeHKa YCTHbIX OTBETOB yyallyXcsl
OTBET OLIEHNBAETCS 0TMETKOI «5», €C/IN YUEHUK:

MOSIHO PAacKpbial COAepXXaHWe MaTepuana B 06beme, MpesycMOTPEHHOM MNpPOrpaMmol W
YYEOHMKOM, W3NOXMA MaTepuas TrPaMOTHbIM  SI3bIKOM B OMpPEefeNeHHON  NI0rnYecKoit
MOCNeA0BaTeNIbHOCTU, TOYHO MCMO/Mb3Yst MAaTEMATUUYECKYHO TEPMUHOIONMIO U CUMBOJNKY;

MPaBWIbHO BbIMOMHW PUCYHKM, YEPTEXMU, FPatiKi, COMYTCTBYHOLLME OTBETY;

MoKasas yMeH1e UACTPUPOBaTh TEOPETUYECKME MONOXKEHNS KOHKPETHBIMM NPpUMe-pamu,
MPUMEHNTb MX B HOBOI CUTYaLMM NP BbINONHEHUM NPaKTUYECKOT0 3ajaHus;

NPOAEMOHCTPUPOBAST YCBOEHWE PaHee N3yUeHHbIX COMYTCTBYHOLLMX BONPOCOB,
cthOpPMMPOBAHHOCTb 1 YCTONUMBOCTb UCMOMb3YEMbIX MPU 0TPAGOTKE YMEHWIA U HABbIKOB;

OTBEYan caMoCTOsATeIbHO 63 HABOASLLMX BOMPOCOB yunTeNs. BO3MOXHbI OfiHa - [Be
HETOYHOCTV MPU OCBELLEHIM BTOPOCTEMNEHHbIX BOMPOCOB W/IN B BbIK/NA[KaX, KOTOPbIe YYEHUK
NErKo UCnpaBu/ Mo 3aMeYaHNto yunTens.

OTBET OLEHNBAETCSA OTMETKOM «4», ecnn

OH Y/I0BNIETBOPSIET B OCHOBHOM TPeGOBaHMAM  Ha OLiEHKY «5», HO MpW 3TOM MMEET OANH 13
HEel0CTaTKOB:

B U3M0XEHWW A0NYLLIEHbI HEGOMbLUVE NPOGENbI, He UCKA3MBLLUME MaTEMATMYECKOe
coaepXKaHvie 0TBET;

A0NYLLEHbI OAVH — ABa He04YeTa NP OCBELLEHNN OCHOBHOTO COZlEPXKaHUs OTBETA,
MCMpPaB/EHHbIE MO 3aMeYaHNI0 YUUTENS;

[0MNYLLEHbI OLLINGKA 1K Gonee ABYX He0UETOB NPU OCBELLEHNN BTOPOCTENEHHbIX BOMPOCOB
WU B BbIKNAAKaXx, 1Erko UCMpPaB/eHHbIe M0 3aMeYaHuI0 YYuTess.

OTMeTKa «3» CTaBUTCA B C/IEAYHOLLMX CIyYasiX:

HENOJHO WX HENocneA0BaTe/IbHO PaCKPbITO CoAepXKaHne MaTeprana, Ho NokKasaHo obLee
MOHVMMaHKe Bonpoca 1 NPOAEMOHCTPMPOBaHbI YMEHNS, LOCTAaTOYHbIE AN Aa/IbHEALLEro
YCBOEHUSA MPOrpaMmmHOro marepuana (onpeaeneHHble «TpeboBaHNAMY K MaTEMaTUYECKOW
MOArOTOBKE YYaLLMXCA»);

MMENNCb 3aTPYAHEHNS U AONYLLEHbI OLLUMOKM B ONPeAeneHnm NOHATUIA, MCNONb30-BaHWK
MaTeMaTMUeCKOM TEPMUHOMONK, YepTexax, BbIKNaaKax, UCrpaB/eHHbIE MOCE HECKOMbKNX
HaBOASALLMX BOMPOCOB yYMTeNs;

YUYEHUWK He CNpaBu/ca ¢ NPUMEHEHMEM TEOPUM B HOBOW CUTYaL MM NPY BbINONHEHUN
NPaKTUYECKOro 3afaHns, HO BbIMOHUA 3afaHns 06513aTeNIbHOI0 YPOBHS CMIOXHOCTM NO AaHHOW
Teme;

NPy 3HaHUM TEOPETMYECKOrO MaTepuana BbisiB/ieHa HeaocTaTouHast ChoOpMUPOBAHHOCTb
OCHOBHbIX YMEHWI N HaBbIKOB.

OTMeTKa «2» CTaBUTCA B CMIEAYIOLLMX C/TyYasix:
He PacKpbITO OCHOBHOE COAepPXKaHue y4eGHOro MaTepuana;

06HapY>XeHO He3HaHWe UM HEMOHUMAaHWE YYEHNKOM BO/bLLEA N Hanbonee BaXXHOW YacTu
y4ebHOro marepuana;



AOMYyLLEeHbl OWMOKM B OMPeAeNneHn MNOHATWIA, NPU  WUCMOMb30BaHWKM  MaTeMaTUYecKoi
TEPMUHOMOMNW, B PUCYHKAX, YepTexxax Unu rpadurkax, B BblKNafKax, KOTOpble He 1CMpaBeHbl
MOCNe HECKOMbKNX HAaBOAALLMX BOMPOCOB YUMTENS.

OTMmeTKa «1» CTaBUTCA, eCNu:

YYEHUK 06Hapy>|<l/|n MNOJIHOE HE3HaHWE N HEMOHMMaHue N3y4yaemMoro yqe6Horo MaTe-puasia
nnn He CMOor OTBETUTb HX Ha OANH U3 NOCTaB/IEHHbLIX BOMPOCOB MO N3y4YaeMoOMYy MaTepuasy.

OLeHKa NUCbMEHHbIX PaBoT yyallymxcs
OTMeTKa «5» CTaBUTCA, €C/IN:

paboTa BbINO/HEHA MOMHOCTLIO;

B IOTMYECKMX PACCY>KAEHUSAX 1 060CHOBAaHMM PELLIEHUSI HET NPO6ENOB N OLLIMOOK;

B PELLEHNN HET MaTEMATMUUYECKMX OLUMOOK (BO3MOXHA OflHA HETOYHOCTb, OMNCKa, He
ABNAOLLAACS CNEACTBMEM HE3HAHMS UM HENOHMMaHKUA y4ebHOro Matepuana).

OTMmeTKa «4» CTaBUTCS, ECNN:

paboTa BbINO/HEHA NOMHOCTLI, HO 060CHOBAHWS LLIArOB PELLIEHNS HEAOCTATOUHbI (EC/N
yMeHMe 060CHOBbIBaTb PAcCY>KAeHUs He AB/ISN0CH CcrieynasibHbIM 06beKTOM MPOBEPKN);

AonyLieHa ofjHa oLwmbKa 1w 4Ba-Tpu HefoyeTa B BblKIaAKax, PUCYHKaX, YepTexax uim
rpacukax (ecnv atv BuAbl paboTbl He SBAS/IUCH CrieUnaibHbIM 06bEKTOM NPOBEPKN).

OTmeTKa «3» CTaBUTCH, EC/:

AonyleHbl 6051ee 04HON OLWINMOKK 1K 60nee ABYX-TPEX HEAOYETOB B BbIK/Ia[KaX, YepTexax
UK rpagnkax, HO yyallmincs BnadeeT 0643aTe/lbHbIMU YMEHUAMM MO NPOBEPSIEMON TEME.
OTMeTKa «2» CTaBUTCS, EC/IU:

AOMYLLEHbI CYLLLECTBEHHbIE OLLUMOKK, MOKa3aBLUKeE, YTO YUaLLMIACs He BlageeT

0653aTe/IbHbIMU YMEHUAMM MO JaHHOW TeMe B NOJIHON Mepe.
OTMmeTKa «1» CTaBMTCS, eCN:

paboTa nokasana nofHoe OTCYTCTBYME Y YUalLerocs 06s13aTe/bHbIX 3HaHWUIA U YMEHIA No
MPOBEPSEMOI TEME W/ 3HAUMTE/NbHAs YacTb PaBoTbl BbIMOSIHEHA HE CAMOCTOSTE/NLHO.

NHdpopmMaLMOHHO-MeTOANYECKOE 0b6ecneyeHme

MpeanonaraeTcs MCNOMb30BaHWE CREAYHLWMX NPOrpaMMHO-Nefarornyecknx CpeacTs,
peann3yemMbix C MOMOLLbIO KOMMbIOTEpa:
» MartemaTnka: exeHefenbHOe y4ebHO-METOAMYECKOe MpUoXKeHne K rasete «[lepsoe
CeHTs6pa», http://mat.Iseptember.ru.

[ns obecneyeHns nioLOTBOPHOrO y4ebHOro mpoLecca npeanosiaraeTca 1cnoab3oBaHne
V|Ho|oop|v|au,mm 1 MaTepuasios CrefyroWwmnx NHTEPHET-PeCYpPCoB:
MUHUCTEPCTBO 06pa3oBaHMsA U Haykmn P®: http://www.mon.gov.ru/

»  QegepasibHOe  TOCYAApCTBEHHOE  yupexpaeHwe  «[OCYAapCTBEHHbIA  Hay4HO-
MccnesoBaTelbCKNA MHCTUTYT UH(OPMALMOHHBIX TEXHOOMUIA N TeNEKOMMYHU KaLNii»:
http://www. informika.ru/

= TecTtupoaHue on-line: 5-11 knaccel: http://www.kokch.kts.ru/cdo/

= [lyteBogutens «B  Mupe  Haykm»  ANd  LIKOMbHUKOB:  http://www.uic.ssu.
samara.ru/~nauka/




MerasHuuknoneaus Kupunna v Medgoguns: http://mega.km.ru/ CailT sHUmMKNoneawii:
http://www.eneyclopedia.ru/

ONeKTpoHHble 06pa3oBaTe/lbHble pecypcbl K y4yebHuMKam B EAuMHON  Konnekumm
www.school-collection.edu.ru

http ://www.openclass.ru/node/226794

http://forum.schoolpress.ru/article/44

http://1314.ru/

http://www.informika.ru/projects/infotecli/school-collection/
http://www.ug.ru/article/64

http://staviro.ru

http://www.youtube.com/watch?v=L.LSKZJA8g2E &feature=related
http://www.youtube.com/watch?v=Cn24EHYkFPc&feature=related

http://staviro.ru/

http://www.alleng.ru/edu/hist6.htm

http://www_fipi.ru/ .




