Hanbruesa
Mapguna
MMpnxaHoBHa

MHWHHUCTEPCTBO IMPOCBEIIEHUS POCCUHACKOM ®EJEPAIIIN
MunucTepcTBO 00pa3oBanusi U HAYKu PecnyOaukn UHrymerus

Ynpasiaenue oopazoBanusi no r.Marac u r.Hazpanp

I'OY "COHI-AC Ne 11 r.Hazpanp"

PACCMOTPEHO: COTI'JTACOBAHO: YTBEPX/EHO:

Ha 3acefanuu MO 3aM. qupekropa no YBP mupexrtop I'bOY

pykoBoaureins HIMO "COMI-AC Ne 11 r.Hazpans"
Mainscarosa S.M. [InueBa X.A. Haneruesa M.I'.

[Ipotokomn Ne 3 [Ipotokomn Ne 3 [Ipuka3z Ne 16

oT «28» aBrycra 2023 r. oT «28» aBrycra 2023 1. oT «29» aBrycra 2023 r.

PABOYAS ITPOT'PAMMA

yueOHOro npeamera «Aaredpa»

JUIs1 00yJarommxcs 8-x KJ1accoB

r.Haspansb, 2023 r.



MOACHUTE/TIbHAA 3ATMNCKA

OBLLAA XAPAKTEPUCTUKA YHEEHOTO KYPCA "AJITEBPA"

Pabouan nporpamma no ydyebHomy Kypcy "Anrebpa" ana obyyatoumxca 8 knaccos paspabotaHa Ha ocHOBe
denepanbHOro rocyaapcTBeHHOro 06pas3oBaTeNbHOro CTaHAapTa OCHOBHOrO obLwero o6pa3osBaHMA € yHETOM
M COBPEMEHHbIX MMPOBbLIX TPEOOBAHMN, NPEAbABAAEMbIX K MaTeMaTUiecKomy 06pa3oBaHMio, U Tpaauumii
poccuickoro obpasoBaHWs, KoTopble 06ecrneymBaldT  OBMAZLEHWE  K/HOYEBLIMU  KOMMETEHLIMAMM,
COCTaBAAWMMN OCHOBY A5 HenpepbiBHOrO 00pa3oBaHMA W CaMOPa3BWUTMA, a TaKKe LeNOCTHOCTb
0OLLEKYNIbTYPHOIO, IMYHOCTHOTO M NMO3HABATE/IbHOIO Pa3BUTMA 0ByYatoLLMXCA. B nporpamme yyTeHbl naen 1
nonoXeHnsa KoHuenuuu pasBUTMA maTemaTuyeckoro obpasoBaHuA B Poccuiickon Pepepaumn. B anoxy
undposor TpaHchopmaumm Bcex chep YenoBeYeCKOW AeATeNbHOCTM HEBO3MOXKHO CTaTb 0OpPa30BaHHbLIM
COBPEMEHHbIM YenoBekom He3 6a30BOM MaTeMaTMYECKON MOATOTOBKM. YiKe B WKOJe MaTeMATUKA CAYKUT
OMOPHbIM NPeaMETOM ANA U3YYEHUA CMENKHbIX AUCUMMANH, @ NOCAe WKOMbl PeanbHOM HeobXOoA4MMOCTbIO
CTaHOBMTCA HenpepbiBHOe obOpa3oBaHWe, 4To TpebyeT nosHougHHOM 6a3oBoi 0buleobpa3zoBaTeNbHOM
NOArOTOBKM, B TOM YMC/IE U MATEMATUYECKOMN.

370 06yCcnoBAEHO TeM, YTO B HAWM AHW PACTET 4mcno npodeccuit, CBA3AHHbBIX C HEeNnocpeaCTBEHHbIM
NPUMEHEHNEM MATEMATUKK: N B chepe SKOHOMUKMK, U B BU3HECE, N B TEXHONOTMYECKMX 00NaCTAX, M AaxKe B
r'YMaHUTapHbIX cdepax. TakMm 06pa3om, KPyr WKONbHMKOB, A/1A KOTOPbIX MaTeMaTMKa MOMKEeT CTaTb
3HAYMMbIM NPEAMETOM, paclumpAeTca.

MpaKTuyeckas MNONE3HOCTb MaTeMaTMKM  obycnoBneHa Tem, 4TO €€é npeaAMEeTOM  ABAAKTCA
byHOAMeHTaNbHblE CTPYKTYPbl HAaWero Mmpa: NpoCcTPaHCTBEHHbIE GOPMbI M KOJIMYECTBEHHbIE OTHOLIEHMA OT
NPOCTENINX, YCBAaMBAEMbIX B HEMNOCPeACTBEHHOM OMblTe, A0 AOCTAaTOYHO C/OXHbIX, HEOOXOAMMbIX ANA
PA3BUTMA HaYYHbIX U NPUKNAAHBIX MAeN. be3 KOHKPETHbIX MaTeMaTUYEeCKMX 3HAHWUIN 3aTPYAHEHO NOHUMaHWe
NPMHLMNOB YCTPOWCTBA W WCNONb30BAaHWUA COBPEMEHHOM TEXHWKM, BOCMPUATME U UHTepnpeTaums
pa3HOOOpa3HOM  COUMANbHOM, 3SKOHOMMYECKOW, MOAUTUYECKOM  MHbOopMauMM,  ManosdPeKTMBHa
noBceAHEBHAA NpaKTUYecKaa AeATeNbHOCTb. KaxZa0My YenoBEKY B CBOEM XKM3HW MPUXOAMUTCA BbIMOAHATb
PaACY€Tbl M COCTABNATb a/ITOPUTMbI, HAXOANTb U MPUMEHATb GOPMYbI, BAAAETb NPAKTUYECKMMU NPUEMAMM
reOMeTPUYECKMX M3MEPEHUIM W MNOCTPOEHWM, YMTaTb MHOOPMaALMIO, MPeACTaBNeHHY B Buae Tabauu,
amarpamm M rpadmKoB, KUTb B YC/NOBMAX HeonpeaenéHHOCTM M MOHMMaTb BEPOATHOCTHbIM XapaKTep
CNy4alHbIX COObITUN.

OAHOBPEMEHHO C pacwnpeHnem chep NPUMeEHEHMA MaTEMATMKKN B cCOBpeMeHHOM obulecTBe Bcé bonee
Ba*KHbIM CT@HOBMTCA MaTEMATMYECKMI CTWU/Ib MbILUNEHWUA, NPOABAAIOLIMNCA B ONPeAeNEHHbIX YMCTBEHHbIX
HaBblkax. B npouecce M3y4yeHMA MaTEMATMKW B apCceHan NPUEMOB W METO0B MbILUIEHNA YenoBeKa
ecTecTBeHHbIM 0OpPa3oM BK/IKOYAIOTCA MHAYKUMA W AeayKuma, oboblieHne M KOHKpeTWM3auuA, aHaans u
CUHTE3, KnaccuduKauma u cucTemMatmsauma, abctparvpoBaHue u aHanorna. OB6beKTbl MaTeMaTU4ecKmx
YMO3aK/NYEeHUI, MpaBMAa WX KOHCTPYMPOBAHWMA PACKPbIBAOT MexaHM3M /IOTMYECKMX MNOCTPOEHWU,
cnocobcTBytoT BbipaboTke ymeHnAa GopmMynnmpoBaTb, 0OOCHOBLIBATb M [0KA3bIBaTb CYXAEHMA, TEM CaMbIM
Pa3BMBAKOT NIOTMYECKOE MbllaeHMe. Beaylwaa ponb NPUHALNEKUT MaTematike M B GOPMUPOBAHUM
aNroOpPUTMMYECKON KOMMOHEHTbI MbIWIEHUA N BOCMUTAHWUM YMEHWI AEACTBOBATb MO 3aaHHbIM a/ITOPUTMaM,
COBEpPLEHCTBOBATb M3BECTHbIE M KOHCTPYMPOBaTb HOBbIE. B npouecce peweHMs 33434 — OCHOBOW y4ebHOM
0eATENbHOCTM Ha YPOKaxX MaTEMATUKM — Pa3BMBAOTCA TaKKe TBOPYECKAA M NPUKAAAHAA CTOPOHbI MbILLEHWS.

ObyyeHMe MmaTemaTMKe O3ET BO3MOMKHOCTb Pa3BMBATb Yy OOYyYalOUIMXCA TOYHYK, PaAUMOHANBbHYIO W
NHOOPMATMBHYIO peydb, yMeHWe oTOMpaTb Hanbosiee NoAXoAALINE A3bIKOBbIE, CUMBOIMYECKUE, rpadmyecKkme
CPe/CcTBa AR BbIPaXKEHUA CYXKAEHMI N HArNALAHOMO UX NPEACTaBNEHNA,

HeobxoaAMMbIM KOMNOHEHTOM 06LEN KYAbTYPbl B COBPEMEHHOM TO/IKOBaHMM siBAsSEeTCA 0bLlee 3HaKOMCTBO
C METOAAMM NO3HAHMA AENCTBUTENbHOCTU, NPEACTABNEHNE O NPEAMETE U METOAAX MAaTEMATUKN, UX OTIUYMIA
OT MeTOA0B APYrMX eCTECTBEHHbIX M TYMaHWUTapHbIX HayK, 06 0COBEHHOCTAX MPUMEHEHUA MaTeMATMKK AR
PeLeHNA HayYHbIX U NPUKAAAHbIX 334a4. TakKum 06pa3om, maTemaTiyeckoe 06pa3oBaHMe BHOCUT CBOM BKaA,
B popmMmMpoBaHMe 0BLLEN KYNbTYPbl YENOBEKA.



VI3yyeHne maTeMaTUKM TaKKe CnocobCTBYET 3CTETUYECKOMY BOCMUTAHMIO YEOBEKA, MOHMMAHMIO KPacoTbl
M M3AWECTBA MATEMATUUYECKMX PACCYKAEHWI, BOCMPUATUIO reoMeTpuyeckMx ¢GOopM, YCBOEHWUID WAEM
CUMMETPUN.

LLE/TN M3YHEHWA YHEBEHOIO KYPCA "A/ITEBPA"

Anrebpa ABnAeTcA OAHMM M3 OMOPHbIX KYPCOB OCHOBHOWM LWKO/bI: OHa obecnevymBaeT M3ydYeHue apyrmx
OMCUMNANH, KaK eCcTeCTBEHHOHAY4YHOro, Tak M TYMaHWTAPHOrO UMKAOB, €€ OCBOEHWe HeobxoAumo aONA
NPOAOKEHNA 06Pa30BaHMA 1 B MOBCEAHEBHOM XMU3HW. Pa3BuTHe y 0Oy4atoLLMXCA HAYYHbIX NPeACTaBNEHNN
0 NMPOUCXOKAEHUM U CYLHOCTM anrebpanyeckmx abcTpakumin, cnocobe oTparkeHUA MaTeEMaTUYECKOM HayKoW
ABIEHNI M NPOLLECCOB B NPMUPO/E M 0OLLECTBE, POAN MAaTEMATUYECKOTO MOEIMPOBAHMA B HAYYHOM NO3HAHWK
1 B NPaKTMKe cnocobcTByeT GOPMMPOBAHMIO HAYYHOTO MMPOBO33PEHMA M Ka4YeCTB MblW/IEHNA, HEOOXOAMMBbIX
ONA afjanTauMM B COBpPeMeHHOM UuUmdpoBom obuiectse. M3yuyeHune anrebpbl ecTecTBEHHbIM 06pa3om
obecneynBaeT pa3BuTMe yMeHUA HabnoaaTb, CPaBHUBATL, HAXOAWTb 3aKOHOMEPHOCTH, TPEBYET KPUTUYHOCTU
MbIW/EHNA, CNOCOOHOCTU aprymMeHTMPOBaHHO O0BOCHOBbLIBATL CBOW AEMCTBMA U BbIBOAbLI, GOPMYANMPOBATb
yTBepKAeHMA. OcBoeHMe Kypca anrebpbl obecneymBaeT pa3BUTUE NOTMYECKOTO MbIWIEHUA 0OyYatoWMXCA:
OHM  WUCMNONB3YIT AEeAYKTUBHbIE W WMHAYKTUMBHbIE paccy)KaeHWs, obobuweHre W KOHKpPeTM3auuio,
abcTparmpoBaHune n aHanormto. ObydyeHne anrebpe npeanonaraeT 3HaYNTENbHbIN OOBEM CaMOCTOATEIbHOM
[eATeNbHOCTM 0byYatoWwmMxcaA, MO3ITOMY CAMOCTOATE/IbHOE pelleHne 3a4a4 ecTeCTBEHHbIM 0O6pa3oMm ABAAETCA
peanulaumen 4eaTesbHOCTHOrO NPUHLMNIA 0bydeHus.

B cTpyKType nporpammbl y4ebHOro Kypca «Anrebpa» OCHOBHOWM LWWIKO/bl OCHOBHOE MECTO 3aHMMatoT
codeprKaTeNbHO-MEeTOAMYECKME  NUHUK: «Yucna W BblYMCAEHMAY;, «Anrebpanyeckme BblpaXKeHUa»;
«YpaBHeHMA W HepaBeHCTBa»; «PyHKUMM». Karkaas M3 3TUX COAepHKaTe/lbHO-METOAUYECKUX INHUM
Pa3BMBAETCA Ha NPOTANKEHUM TPEX NEeT M3yYeHMA Kypca, ecTeCTBeHHbIM 06pa3om nepenneTanacb M
B3aMMO/ENCTBYA C APYIMMKU €ro IMHUAMUK. B xoae M3ydeHua Kypca obyyatolmmea npuxoanTca NOrMyecKkm
paccy»aaTb, MCMNONb30BaTb TEOPETUKO-MHOMKECTBEHHbBIN A3bIK. B CBA3M C 3TMM LenecoobpasHoO BKAOUUTL B
NporpaMmmy HEKOTOpble OCHOBbI JIOTMKW, MPOHWM3bIBAOWME BCE OCHOBHblE Pa3aefibl MaTeMaTU4yecKoro
obpa3oBaHMA M CNOCODCTBYOWME OBNAAEHMIO 0OYYatOLWMMMCA OCHOB YHMBEPCA/NIbHOrO MaTEMATUYECKOro
A3blka. TakMm 0Bpa3om, MOMKHO YTBEPKAATb, UTO COAEP!KATE/NIbHOM W CTPYKTYPHOM 0COBEHHOCTbIO Kypca
«Anrebpa» ABNAETCA ero MHTErpMpPOBaAHHbIN XapaKTep.

CopepKaHue NMHUKN «Hurcna 1 BbIYMCAEHMAY CAYKUT OCHOBOM ANA AaNbHENLIEro U3yYeHnAa MaTeMaTUKM,
CNocobCTBYET Pa3BUTUIO Y 0DYYaOLLMXCA NOTMYECKOTO MbILLAEHWSA, GOPMMPOBAHMUIO YMEHMA NOb30BATHCA
aNropuTMamm, a TakKe NPUMoBpeTeHUIO NPAKTUYECKMX HAaBbIKOB, HEODXOAMMbIX ANA NOBCEAHEBHOMN KU3HM.
Pa3BMTME NOHATMA O YMCNE B OCHOBHOW LLIKOJIE CBA3AHO C PaLMOHANbHbIMM U MPPALMOHANBHBIMM YNCAAMM,
bopmmpoBaHMeM NpeacTaBAeHUI O AEeWCTBUTENbHOM 4uCae. 3aBeplleHrne OCBOEHMA YMCI0BOW JIMHWUK
OTHECEHO K CTapluemy 3BeHy obuiero obpasoBaHus.

CopepskaHme AOByX anrebpanyecknx AnHUN — «Anrebpanyeckme BbipaXkeHua» U «YPaBHEHUA W
HepaBeHCTBa» cnocobcTeyeT GOPMMUPOBAHMIO Y OOYYAOLLMXCA MaTeEMATUYECKOro annapaTa, HeobXxoAMMOro
ONA pelleHns 3a4a4 MaTeMaTUKM, CMEXHbIX NPeAMeTOB M NPaKTUKO-OPUEHTMPOBAHHbIX 3a4a4. B oCHOBHOWM
WKoNe y4yebHbIM MaTepuan rpynnupyeTcs BOKPYr PaLMOHaNbHbIX BbiparkeHWn. Anrebpa aeMoHCTpupyeT
3Ha4YeHWe MaTEMATMKM KaK fA3blKa A1A MOCTPOEHMA MATeMaTUYECKUX MOZEeNei, OnmMcaHWA NpoLeccoB U
ABNEHWN peanbHOro Mupa. B 3amaum obyyeHua anrebpe BXOAAT TaKKe [Ja/bHelllee pas3BuTMe
aNrOPUTMMYECKOTO MbIWIEHNA, HEeobXOAMMOro, B YACTHOCTW, O/1A OCBOEHMA Kypca WHPOPMATUKK, W
OBNafleHNe HaBblKaMM [AeAyKTUBHbIX paccykaeHui. MNpeobpa3oBaHne CUMMBO/bHbLIX GOPM BHOCWUT CBOM
cneumdUYecKkMin BKNa B pa3BmMTne BoobpaxKeHuns, CnocobHOCTEN K MaTeEMaTUYECKOMY TBOPYECTBY.

CopeprkaHme OYHKUMOHANbHO-TPadUYECKON NMHUKM HALENeHO Ha MOJyYeHWe LUKOAbHUKAMM 3HAHUM O
GYHKUMAX KaK BayKHeMWel maTemaTUMYecKoM MoZenu ANA ONUCaHUA U UCCNeOoBaHMA pasHO 0Opa3HbIX
NPOLLECcCOB M ABNEHWM B npupode W obuiectse. M3yyeHne 3TOro maTepuana cnocobCTBYeT PasBUTUIO Y
0byYaloWMXCA  YMEHMA  UCMONb30BaTb  Pa3/iMYHble  Bblpa3uTesbHble CPeACTBa  A3blka MaTeMaTUKM
— C/IOBECHble, CMMBO/IMYECKMNE, rpaduyecKkne, BHOCUT BKNAA B GOpMMPOBaHME NPeACTaBNEHUA O POAU
MaTEMATUKN B Pa3BUTUM LLUBUAM3ALUN U KYNbTYPbI.



MECTO YYEBHOT O KYPCA B Y4EEHOM MJ1AHE

CornacHo y4yebHOMy nnaHy B 8 Kjacce wm3ydaeTca yyebHbl Kypc «Anrebpa», KOTOPbIM BK/OYAET
cnepytollMe OCHOBHbIE pPasAenbl CoAep)KaHMA: «Hucna u BbluMCNeHUA», «Anrebpanyeckme BbiparKeEHUA,
«YpaBHEHMA U HepaBeHCTBa», «PYHKUMM». YUebHbIM naaH Ha ulydeHne anrebpbl B 8 Knaccax oTBOAMT 3
yyebHbIX Yaca B Heaeo, 102 yyebHbIX Yaca B roa,.

COLEPAHUE YHEBHOIO KYPCA "A/ITEBPA"

Yncna v BbluMCNEHMA

KBagpaTHbIM KopeHb M3 4yucna. [MoHATMe 06 wuppauMoHasbHOM uyucie. [ecaTuyHble NpUOANMKEHMS
MppaumoHasnbHbix 4uncen. CBOMCTBA apUOMETUYECKMX KBaAPATHbIX KOPHEM W KX MpUMeHeHne K
Npeobpa3oBaHMIo YNCOBbIX BbIPAXKEHWNI U BblUMCEHUAM. [JeCTBUTENbHbIE YMCAa.

CTeneHb C UenbiM NoKasaTenem 1 eé ceolcTea. CTaHAapTHAA 3anmncb Yncaa.

Anrebpanyeckume BblparkeHun

KBaZpaTHbIM TPEXUNEH; PA3/IOKEHME KBAAPATHOrO TPEXYAEHA HA MHOXKUTENN.
Anrebpanyeckaa  apobb. OCHOBHOe cBOMCTBO  anrebpamdveckort  apobu. CnoxKeHne,  BblYUTaHMUE,
YMHOeHWe, AeneHne anrebpanyeckmx apobei. PaumoHanbHble BbIparKeHWUA U MX NpeobpasoBaHme.

ypaBHeHV]H N HEePaBEHCTBa

KBaapaTHoe ypaBHeHMe, dopmyna KopHel KeadpaTHOro ypaBHeHuA. Teopema Buerta. Peuwenue
YPaBHEHWI, CBOAALLMXCA K IMHENHbBIM W KBaZpaTHbIM. [pocTenime ApobHO-paLMOHa bHbIE YPaBHEHMA.

lpadmyeckan MHTepNpeTaLma YPaBHEHNIM C ABYMA NEPEMEHHbBIMM U CUCTEM NMHEMHbIX YPaBHEHWI C ABYMS
nepemeHHbIMU. NpruMmepbl pelleHna CUCTEM HEeNMHENHbIX YPAaBHEHWIN C ABYMA NepPEMEHHbIMU.

PeleHune TeKCTOBbIX 33434 anrebpanyeckmm cnocobom.

YrcnoBble HePaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OAHOM NepeMeHHON. PaBHOCUIbHOCTb HEPABEHCTB.
JInHeMHble HepaBEeHCTBA C OAHOM NepemeHHON. CUCTEMbI TMHENHBIX HEPABEHCTB C OAHOM NEPEMEHHON.

OYHKUMM

MoHaTMe dyHKUMKN. OBnacTb onpeaeneHns n MHOXECTBO 3Ha4YeHMN GyHKUMM. Cnocobbl 3aaaHnsa GYHKLUA.

padmKk GyHKUMN. YTeHMe CBONCTB QYHKLMKN NO eé rpaduky. MNpumepbl rpadprKkos GyHKLNUA, OTpaKatoLmx
peanbHble NPOoLECChI.

®OYHKUMK, ONUCbIBAtOWME TMNPAMYID M OOpaTHytO MNPOMOPUMOHA/ibHblE 3aBUCMMOCTU, WX TPAPUKM.
OyHKummy = x2, vy =x3, y=vx, y= Ixl.

lpadmyeckoe pelleHne YypaBHEHNM N CUCTEM YPABHEHUI.

MNAHUPYEMBbBIE OBPA3OBATE/IbHbBIE PE3Y/IBTATDI

OcBoeHme y4ebHoro Kypca «Anrebpbi» A0MKHO 0becrneymBaTb 4OCTUHKEHME HA YPOBHE OCHOBHOIO 0OLLEro
06pa3oBaHMA CneayoWmMX IMYHOCTHBIX, MEeTanpeaAMETHbIX U NPeaAMEeTHbIX 0OPa30BaTENbHbIX PE3Y/1bTATOB:

JIMYHOCTHbLIE PE3Y/IBTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA NPOrpamMMbl y4ebHoro Kypca «Anrebpa» xapakTepmayroTcs:

MaTpuoTMyeckoe BoCNMUTaHME:

NPOSABAEHNEM MHTEPECA K NMPOLLIIOMY M HAaCTOALLEMY POCCUIACKON MaTEMATUKM, LLEHHOCTHbIM OTHOLLEHNEM
K JIOCTUXEHMAM POCCUMNCKUX MAaTEMATUKOB M POCCUMIMCKOM MaTEMATUUYECKOWM LWKO/bI, K MCMNOMb30BAHNIO STUX
OOCTUNKEHWNI B APYrMX HayKax U NPUKAaAHbIX chepax.

[pakAaHCKoe 1 lyXOBHO-HPABCTBEHHOE BOCMUTAHME:



FOTOBHOCTbIO K BbIMNO/IHEHUIO 0DA3aHHOCTEN rpaxAaHnHa U peanusalyu ero npas, NpeacTaBieHMemM O
MaTeMaTUYECKMX OCHOBaX (YHKLUMOHMPOBAHMA Pa3/IMYHbIX CTPYKTYP, ABNEHMI, NPoUeayp rpPaxKAaHCKoro
obulectBa (BbIOOPbLI, OMPOCHI M Mp.); TOTOBHOCTbIO K OOCYXKAEHWMIO 3TMYECKMX NpobaemM, CBA3aHHbIX C
NPaKTUYECKMM MPUMEHEHUEM AOCTUMKEHWIM HayKM, OCO3HAHMEeM BaXHOCTM MOPasib- HO-3TUYECKUX
NPUHUMNOB B AE€ATENIbHOCTM YYEHOTO.

TpynoBoe BOCNUTAHME:

YCTQHOBKOM Ha aKTMBHOE y4acTUe B PeLleHUM MPaKTUYECKMX 33434 MaTeEMaTUYEeCKOW Harnpas/IeHHOCTMH,
OCO3HAHMEM BaXHOCTM MaTEMATUYECKOro 0OpPa30BaHMA Ha MNPOTANKEHUM BCEN KU3HM AN YCMELWHON
npodpeccnoHanbHON AEATE/IbHOCTU U PA3BUTUEM HEODXOANMMbIX YMEHN;

0CO3HaHHbIM BbIBOPOM M MNOCTPOEHMEM UHAMBUAYANbHOM TPAEKTOPUM 0OPA30BAHMA U KM3HEHHbIX N1IAHOB
C YY4ETOM NIMYHbIX MHTEPECOB M 0OLLECTBEHHbIX NOTpebHOCTEN.

ScTeTnyeckoe BOCNMUTaHMe:

CNOCOBHOCTbIO K 3MOLIMOHANBHOMY M 3CTETUMYECKOMY BOCMPUATUIO MaTeMaTUYeCcKMx oObeKToB, 3adaud,
PeLeHn, PacCyKAeHWM; yMEHUIO BUAETb MaTeMaTUYECKME 3aKOHOMEPHOCTU B UCKYCCTBE.

LleHHOCTM Hay4YHOTO NO3HAHMA:

OpueHTaumen B [eATENbHOCTM HA COBPEMEHHYKD CUCTEMY HayYHbIX MNpeacTaBfeHu 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUA YeNoBeKa, NPUPoAbl M 0OLLeCTBa, MOHMMaAHMEM MaTeMaATUMYEeCKOM HayKWU Kak
chepbl YeNOBEYECKOW AeATENbHOCTM, 3TANOB €€ Pa3BUTUA M 3HAYMMOCTU ANA PA3BUTUA UMBUAM3ALNN;

OB/laEHNEM A3bIKOM MAaTEMATUKM M MATEMATUYECKOM Ky/IbTYPOM KaK cCpeaCcTBOM NO3HAHUA MUPa;

OB/laAeHNEM NPOCTENLLMMMN HAaBbIKAMM UCCAEA0BATENbCKON AEATENBHOCTMY.

®dunsnyeckoe BocnuTaHmne, GopmmpoBaHMe KyNbTypbl 340P0BbA M IMOUMOHANBHOIO HAaronony4ma:

FOTOBHOCTbIO MPUMEHATb MaTeMaTUYeCKMe 3HaHMA B MHTepecax CBOEro 340p0Bbs, BeAEHMA 3[0P0OBOro
0bpasa *Kn3Hu (300poBOE NUTAHNE, COANAHCMPOBAHHbBIN PEXUM 3aHATUN N OTAbIXa, PerynspHan pusnyeckas
aKTMBHOCTb);

CHOPMMPOBAHHOCTLIO HaBbika pedreKcun, NpU3HaHMEM CBOEro MnpaBa Ha OWWOKY M Takoro Ke npasa
[APYroro YenoBeKa.

OKoNorMyeckoe BOCMMUTaHME:

OpUEHTaUMen Ha NpMMEeHeHMe MaTeMaTUYeCKUX 3HAHWM Aas peleHua 3adady B 06/1acT COXPaHHOCTM
OKpy»Katolwen cpesbl, NI1aHUPOBAHMA NOCTYNMKOB M OLEHKM MX BO3MOMHbIX NOCAEACTBUN ONA OKPYMKAOLLEN
cpenpl;

0CO3HaHWEeM rnobaibHOro XapaKkTepa 3KON0rMYeCcKMX Npobaem 1 NyTen nx peLleHns.

JIn4HOCTHblE pe3ynbTaTbl, obecneymBatolime aganTaumio 0byyaloWEroca K M3MEHAIOWMMCA YCI0BMAM
COUMaNbHOM M NPUPOAHON Cpeabi:

FOTOBHOCTbIO K IEMCTBMAM B YCI0BUAX HEONPEAENEHHOCTU, MOBbLILLIEHWNIO YPOBHA CBOEN KOMMETEHTHOCTU
yepe3 NPaKTUYECKYIo AeATeNbHOCTb, B TOM YMCAE YMEHME YUNTLCA Y APYTUX Ntoael, npuobpeTaTb B
COBMECTHOM AeATENbHOCTM HOBbIE 3HAHWA, HABbIKM M KOMMETEHLMM U3 ONbITa APYrKX;

HeobX0AMMOCTbO B YOPMMUPOBAHMM HOBbIX 3HAHWI, B TOM Ymcsie GOPMYINPOBaTb UAEN, MOHATUS,
rmnoTesbl 06 06BbEKTAX U ABNEHUAX, B TOM YMC/IEe PaHee He M3BECTHbIX, 0CO3HaBaTb AePpULUNTDI
COBCTBEHHbIX 3HAHUI M KOMMNETEHTHOCTEN, NIAHMPOBATb CBOE PAa3BUTUE;

CNocoBHOCTbIO OCO3HABATb CTPECCOBYO CUTYALIMIO, BOCMPUHMMATb CTPECCOBYH CUTYaLIMIO KaK BbI30B,
TpebyoLmMin KOHTPMEP, KOPPEKTMPOBATL MPUHMMAEMbIE PELLIEHMA U AeNCTBMA, GOPMYIMPOBATb U
OLEHMBATb PUCKM 1 NoCNeAcTBnA, GOPMMUPOBATL OMbIT.

METAMNPEOMETHbIE PE3Y/IBTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHMA MNPOrpammbl y4ebHOro Kypca «Anrebpa» xapaKTepusytoTcs
OB/lAAEHNEM YHUBEPCAIbHbIMU NO3HABAMeE1bHbIMU OelicmauamU,

YHUBEPCAsIbHIMU KOMMYHUKAMUBHbIMU 0elicmausamMmu U YHUBEPCAbHbIMU Pe2yaamusHbeimu 0elicmausamul.

1) YHusepcanbHbie nozHasamesnsHsle delicmaus obecneyusarom opmuposaHue 6a308biX KOZHUMUBHbIX
npouyeccos oby4aroujuxca (oceoeHue mMemoodo8 NO3HAHUA OKPYMaroWe20 Mupa, npumeHeHue a02u4ecKux,
uccnedosamernsckux onepayul, ymeHul pabomams ¢ uHgpopmauuel).

Ba3oBble orMyeckme AencTemA:



BbIAB/NATb M XapaKTEPM30BaTb CYLLECTBEHHbIE MPU3HAKM MAaTEMATUYECKMX OOBEKTOB, MOHATUIN, OTHOLLEHMIA
MeXK Yy NOHATUAMM; GOPMYIMPOBATL ONpPeaeneHNs NOHATUI; YyCTaHaBAMBATb CyLLLECTBEHHbIM NPU3HaK
KnaccmdurKaumm, OCHOBaHMA A1a 0600WeHMA U CPaBHEHUA, KPUTEPUM NPOBOAMMOrO aHan3a;
BOCNPMHMMaTb, GOPMY/IMPOBATL M NPe0bPa30BbIBATb CYKAEHWA: YyTBEPAUTENbHbIE N OTPULLATENBHDIE,
eIMHWNYHbIE, YAaCTHble M 0bLLMNe; YCNOBHbIE;

BbIABNATb MaTeMaTUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3N M NPOTUBOPEUNA B GaKTax, AaHHbIX,
HabAtoAEHMAX N YTBEPHKAEHWUAX; NpeanaraTb KpUTEPUIM 4NA BbIABNEHUA 3aKOHOMEPHOCTEN U
NpOTMBOPEYNA;

[enaTb BbIBOAbI C MCMO/Ib30BAHNEM 3aKOHOB /IOTUKM, AeAYKTUBHbBIX U MHAYKTUBHbLIX YMO3aKAYEH W,
YMO3aK/UYEeHUI N0 aHanoruu;

pa3bupaTb A0Ka3aTeNbCTBA MAaTEMATUYECKMX YTBEPHKAEHNIN (NpAMbIE 1 OT NPOTUBHOTO), NPOBOAUTL
CaMOCTOATE/IbHO HEC/IOXKHbIE 10Ka3aTeIbCTBA MaTEMATUYECKMX GAKTOB, BbICTPAMBATb apryMeHTALMIO,
NPUBOANTL MPUMEPBI M KOHTPNPUMEPDI; 0O0CHOBbIBaTb COBCTBEHHbIE PACCYXKAEHWUA;

BbIOMpaTb cnocob peweHnsa y4ebHOM 3a4a4m (CpaBHMBATb HECKO/IbKO BapWMaAHTOB peLleHuns, BbIbnpaTtb
Hanbonee NOAXOAALLMM C Y4ETOM CAMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

basoBble nccnegosaTenbckme ,EI,eVICTBMﬂZ

MCMNONb30BaTb BOMPOCH! Kak MCCeA0BaTENbCKUIA MHCTPYMEHT NO3HaHMA; GOPMYIMPOBaTb BOMPOCHI,
duKcnpytome npotTueopedne, npobaemy, CamocTosTeNbHO YCTaHaBAMBATb MCKOMOE U JI@aHHOE,
bopmmMpoBaTh rMNoTesy, apryMeHTMPOBaTb CBOKD MO3MLMIO, MHEHWE;

NPOBOANTL MO CAMOCTOATE/IbHO COCTABNIEHHOMY M/1aHy HEC/IOMKHbIN SKCNEPUMEHT, Hebo blioe
nccaeoBaHMe No YCTaHOBAEHNIO 0CODEHHOCTEN MaTEMATUYECKOTO 0ObEKTa, 3aBUCMMOCTEN 0OBEKTOB
Mex 1y cobol;

camocToATeIbHO GOPMYANPOBaTL 060OLLIEHMA U BbIBOAbI MO PE3Yy/IbTaTam NPOBeAEHHOro HabaoaeHNA,
nccneoBaHMA, OLEeHMBaTb AOCTOBEPHOCTb NOYYEHHbIX PE3yAbTaToOB, BbIBOAOB M 0606LLEHWI;
NPOrHO3MpPOBaTb BO3MOXKHOE Pa3BMTUE NPOLIECCa, @ TaKXKe BblABUraTb NPEANOI0KEHNA O €ro Pa3BUTUM B
HOBbIX YC/OBMSAX.

PaboTta c nHbopmaumen:

BbIABAATb HEAOCTATOYHOCTb M M3DbITOYHOCTb MHGOPMALLMK, A@HHbIX, HEOOXOAMMbIX ANA PELLIeHNA 3a4a4M;
BbIOMpPaTb, aHaIM3MPOBATb, CUCTEMATM3INPOBATL M MHTEPNPETMPOBATL MHPOPMALMIO PA3/IUYHBIX BUAOB U
bopm npeacTaBneHns;

BbIbMpaTh GopMy NpeacTaBaeHUA MHGOPMALMM U UNNOCTPUPOBATL PeLlaeMble 334a4M CXeEMaMU,
AnmarpaMmamm, MHOM rpadmKom U nx KOMBUHaLUAMMY;

OLEHMBATb HaAEXHOCTb MHOOPMALMK MO KPUTEPUAM, MPEAOKEHHBIM yYnTENEM UK
cHOPMYMPOBAHHBIM CAMOCTOATENBHO.

2) YHusepcasbHbie KOMMYHUKamugHsle delicmeua obecne4usarom ChopMUpO8aHHOCMb  COUUA/bHbIX
HQABbIKO8 0BYYaOWUXCA.
ObLeHue:

BOCMPUMHMMATb M GOPMYINPOBATL CYKAEHUSA B COOTBETCTBUM C YCAOBUAMM U LENAMM ODLLEHUS; ACHO,
TOYHO, TPAMOTHO BbIPaXKaTb CBOK TOYKY 3PEHMUA B YCTHbIX M MUCbMEHHbIX TEKCTAX, AaBaTb NOACHEHMA MO
XOAy PeLIeHnn 3a4a4M, KOMMEHTMPOBATb NMOYYEHHbI pe3yabTaT;

B X0oZle 0OCyAeHMA 3a[aBaTb BOMPOCHI MO CyLLECTBY 06CY»KAaeMon TeMbl, Npobiembl, peliaemor 3a4a4u,
BbICKa3bIBaTb MAEW, HALLEIEHHbIE Ha MOWCK PELIeHUs; CONOCTaBAATb CBOM CYXKAEHMA C CYKAEHNAMM
OPYruX y4aCTHUKOB Ananora, 0bHapyKMBaTb pasnnyme 1 CXOACTBO NO3ULMIA; B KOPPEKTHOM dopme
bopmynnpoBaTb pasHOraacus, CBOM BO3PaKeHUS;

NpeacTaBAATb Pe3yAbTaTbl PeLleHNa 3a4a4K, SKCNEPUMEHTa, CCeA0BaHNA, MPOeKTa; CAMOCTOATE/IbHO
BbIOMpPaTb GOPMaT BbICTYNAEHMA C Y4ETOM 33434 NPEe3eHTaLMM 1 0CODEHHOCTEN ayANUTOPUN.



CoTpyAHNYeCTBO:

MOHMMATb M MCMONb30BaTh NPENMYLLECTBA KOMaHAHON U MHAMBUAYAIbHOM PaboTbl NPU pelleHnm
y4ebHbIX MaTeMaTUYEeCKUX 3a4aY,;

NPUHUMATb LieNIb COBMECTHOM AEATENbHOCTIN, NAaHMPOBATb OPraHM3aLMio COBMECTHOM paboTh,
pacnpenenatb Buabl paboT, 40roBapMBaThCa, 00CY»KAaTh NPOLLECC U pe3y/ibTaT paboTsl; 0606wwaTh
MHEHWA HECKOIbKMX t0el;

y4acTBOBATb B rpynmnoBbix popmax paboTbl (06CyKaeHUA, 0OMEH MHEHUAMMK, MO3TOBbIE LITYPMbI U Ap.);
BbIMO/IHATL CBOO YaCTb PaboTbl M KOOPAMHUPOBATL CBOM AEUCTBUSA C APYTMMIN YSIeHAMM KOMaHbI;
OLIEHMBATb KA4eCTBO CBOErO BK/1a4a B 0OLWMIM NPOAYKT MO KpUTEPUsam, COOPMYTMPOBAHHBIM YY4aCTHMKaMM
B3aMMOAENCTBUA.

3) YHusepcanbHbie pe2yniamusHsle delicmaus obecne4yusarom Gopmupo8aHUE CMbICI08bIX YCMAHOBOK U
HU3IHEHHbIX HABLIKOB IUYHOCMU.

CamoopraHu1sauma:

CaMOCTOATE/IbHO COCTaBAATb MAaH, aATOPUTM PeLleHMA 3a4a4M (UM ero 4acTb), BbIOBMPaTb cNocob pelleHns
C YYETOM MMEIOLLMXCA PEecypcoB M COBCTBEHHbIX BO3MOMHOCTEM, apryMeHTMpPOBaTb W KOPPEKTMPOBATb
BAPWaHTbl PeleHnii ¢ y4ETOM HOBOM MHPOPMALIUN.

CaMOKOHTPO/1b:

BN1aZeTb cnocobamm caMonpoBepPKM, CAMOKOHTPO/IA NPOoLLecca U pe3ybTaTa pelleHma MaTeMaTUYeCcKom
3a4a4u;

npeasuaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HMKHYTb NPW PeLleHrmM 334341, BHOCUTb KOPPEKTMBLI B
[eATeNbHOCTb Ha OCHOBE HOBbIX 0OCTOATENbCTB, HAMAEHHbIX OLIMOOK, BbIABNEHHbIX TPYAHOCTEN;
OLEHMBATb COOTBETCTBME pe3y/bTaTa AeATeIbHOCTM NOCTaBAEHHOM LENU 1 YCI0BUAM, OOBACHATb
NPUYMHBI AOCTUMKEHUA UAN HEAOCTUKEHMA LENN, HAXOANUTb OWMOKY, AaBaTb OLUEHKY NPMOBpPeTEHHOMY
onbITy.

MPEOAMETHBIE PE3Y/IbTATHI

OcBoeHMe y4yebHOro Kypca «Anrebpa» 8 Knacc A0/MKHO obecneymBaTb OOCTUNKEHME CAedyoLMX
npeameTHbIX 06pa30BaTe/IbHbIX Pe3y/1bTaToB:

Yuncna v BblMUCAEHUA

cnonb3oBaTb HayaibHble MNPEACTaBNEHMA O MHOXeCTBe [AeNCTBUTE/IbHbIX YWUCen ANS CPaBHEHWSA,
OKPYrNEHWUA N BblYMCAEHMI; M300paXKaTb AENCTBUTENbHbIE YAC/IA TOYKAMM Ha KOOPAMHATHON NPAMON.

MPUMEeHATb NOHATME aPUPMETMYECKOrO KBAZPATHOTO KOPHA; HAaXoAMTb KBaZpaTHbIE KOPHM, MCMONb3YA Npn
HeobX0AMMOCTIN KanbKyAATOP; BbINONHATb NPeobpa3oBaHUA BbiparKeHWI, CoAepKalMX KBaApaTHble KOPHM,
NCMNONb3YyA CBONCTBA KOPHEN.

lcnonb3oBaTb 3anmnck 601bLWNX M ManbiX YUCEN C MOMOLLBIO AECATUYHbIX Apobeit 1 cTeneHel ymcna 10.

Anrebpanyeckme BbipaxKeHus

MpMMeHATb MOHATME CTEMEHW C LEe/SblM MoKasaTesnem,  BbIMOMHATL NpeobpasoBaHUs BbiparKeHWUH,
COAEPIKALLMX CTEMNEHU C Le/IbIM MOoKa3aTeNem.

BbINONHATL TOXKAECTBEHHbIE Npeobpa3oBaHMsa PaLMOHANbHbIX BbIPaXKEHWA Ha OCHOBE NPaBW/ AEUCTBUM
HaZ MHOToYeHamM 1 anrebpandyeckummn apobamm.

PacknafblBaTb KBaZAPATHbIMA TPEXUNEH HA MHOMKUTENN.

NpMMeHATb NpeobpasoBaHMA BbIPAKEHUN A4 PeLeHns PasiMdHbIX 33734 M3 MaTeMaTUKKU, CMEMKHbIX
npeamMeToB, U3 peasbHON NPAKTUKMN.

YpaBHEHWA M HepaBeHCTBa



Pewatb NMHENHbIE, KBaApaTHbIE YPaBHEHMA M PaLMOHaNbHbIE YPaBHEHMSA, CBOAALLMECS K HUM, CUCTEMbI
[BYX YPaBHEHMI C ABYMSA NepPeMeHHbIMM.

MpoBoAUTb NpoCTeNLIME UCCNEeA0BAHUA YPABHEHUA U CUCTEM YPaBHEHWI, B TOM YMCAE C NPUMEHEHUEM
rpaduyeckmx npeacTaBneHui (yCTaHaBANBATb, UMEET M YPaBHEHWE MU CUCTEMA YPABHEHMI pelleHNA, ecim
MMEeeT, TO CKOMIbKO, U Mp.).

MepexoanTb OT CIOBECHOM GOPMYNIMPOBKM 334a4M K €€ anrebpanyeckoin Moaenn ¢ NOMOLLbIO COCTaBAeHNA
ypaBHEHMA UK CUCTEMbI YPAaBHEHWI, MHTEPNPETMPOBATb B COOTBETCTBUM C KOHTEKCTOM 3343a4M NMOJYYEHHbIN
pesy/bTar.

MpUMEHATb CBOMCTBA YMCNOBbIX HEPABEHCTB A/ CPABHEHWSA, OLEHKW; PeWwaTb IMHeNHble HEPABEHCTBA C

O,D,HOP'I HepeMEHHOVI N NX CUCTEMbI; NaBaTb rpadaw-leCKyro NANOCTPaUNO MHOXECTBa peLLIGHl/lH HEPaBEHCTBa,
CNCTEMbI HEPABEHCTB.

OYHKUMM

MoHMMaTb M MCNONBb30BaTb QYHKLMOHAbHbIE MOHATUA W A3bIK (TEPMUHbI, CUMBONYECKME 0O03HAYEHUSA);
onpeaenaTb 3Ha4YeHne GYHKUMM MO 3HAYEHMIO apryMeHTa; OnpeaenaTb CBOMCTBA QYHKLMM NO eé rpadumky.

CTponTb rpaduKm 3aNeMeHTapHbIX bYHKLMM BMAay = k/x,y=x%y= X3, y=VX, y=
Ix|; onMcbiBaTb CBOMCTBA YMCNIOBON DYHKLUMM NO €€ rpaduKy.



TEMATUYECKWW NNAH

Ne n/n

HanmeHoBaHuMe pas3aenoB nTem

nporpammbl

KonnyecTtso

4acos

KOHTP.
BCEro
paboTbl

Cpoku

N3y4eHnA

Buapl AeaTenbHOCTH

BuAabl, GopMbl KOHTPONSA

Pasaen 1. MpocTenwmne pyHKUMKU. KBagpaTHbIe KOPHN

1.1 |®PyHKUMM 1 TPadUKM 11 18X dopMynnpytoT NOHATUA 3aBUCMMOM U HE3aBMCUMOW TeKyLWwmit/TemaTUYecKni;
nepemeHHom, obnactm onpeaeneHns GyHKUUKM, NPUBOAAT CaMO-1 B3aMMOKOHTPO/1b
NPUMepbl; HaXoAAT 3HaYeHWe GYHKLMM NpU 3a4aHHOM
aprymenTe.

1.2 |®yHKuMK y=x, y=x2, y=1/x 7 1 MpoBepAtoT NPUHAANEKHOCTb TOYKM rpadurKy GYHKL MM TeKyLWwunii/TemaTUYeCcKni;
CTPOAT rpadunK AaHHON GYHKUMN. CamO-1 B3aMMOKOHTPO/1b

1.3 |KBagpaTHble KOPHMU 9 1 dopmynnpytoT onpeaeneHne KBaapaTHOro KOpHA 13 TeryWwnin/TemaTuyecKkni;
HEeOTPMLATENbHOIO YNC/A; HAXOAAT KBaApaTHbIE KOPHU M3 CaMO-1 B3aMMOKOHTPO/1b
4ymcen, CPaBHMBAIOT 3HAYEHMA KBAZAPATHbIX KOPHEN 13 Yncen.

NToro no pasgeny 27 3

Pasgen 2. KBagpaTHble KOPHW M paLmOHaIbH

ble ypaBHEeHMA

2.1 |KBagpaTHble ypaBHeEHNA 16 1aam dopmynnpytoT onpeaeneHne KBagpaTHOro TPEXYIEHa, TekyLMI/TemaTUIecKui;
AOMCKPUMMHAHTA KBAAPATHOrO TpexyieHa, NpMBoaAaT CaMO-1 B3aMOKOHTPOJ1b
NPUMEpPbI; Ha3blBAOT KOIPPULIMEHTDI @, b, C KBaAPATHOrO
TpPex4neHa, COCTAaBNAOT KBAaAPATHbIM TPeXUYAeH N0 3aZ4aHHbIM
KoabduuMeHTam.

2.2 |PaumoHanbHble ypaBHeHMA 13 1 DopMyANPYIOT MOHATME PALMOHANLHOTO YpaBHEHUA, cpean | TeKyLWM/TeMaTuyeckuii;

MHOXeCTBa ypaBHEHMH BbIM/TIEHAKOT PaALUMOHANIbHOE,

onpeaenatT PaBHOCUIbHOCTb YPaBHEHWI.

CaMO-1 B3aMMOKOHTPO/1b




MToro no pasaeny

29

Pasgen 3. JInHeiHan, KBaapaTMYHaa 1 APOBHO-TUHENHAn GYHKUMK

3.1 |[InHenHas dyHKUMA 9 dopMynnpytoT onpeaeneHne MMHeRHon GyHKLUMK, yroBoro | TeKkyLWmii/TeMaTUYeCKNiA;
KOadPuLMeHTa Npamon, NpAMON NPONOpPLMOHANBHOCTH, CaMO-1 B3aNMOKOHTPO/1b
CTPOAT rpaduKM GYHKLMNA.

3.2 |KBagpaTunyHaa dyHKUMA 9 dopmynmpytoT onpeaeneHune 1 CBOMCTBA KBaApPaTUYHOM TekyWwunit/TemaTUyecKni;
bYHKLMK; Ha3bIBAOT 3aBUCHMMbIE U HE3aBUCUMble CamMO-1 B3aMMOKOHTPO/1b
nepemeHHble; CTPOAT rpaduK GYHKLMM.

3.3 |dpobHo-nnHelHaa yHKLUMA 5 CTpoAT rpadunKkm 4poOHO-NUHENHON DYHKLMN. TekyLMIi/TemaTUIecKuni;

CaMO-M B3aMMOKOHTPO/b
NToro no pasaeny 23
Pazaen 4. CucTembl paUmMOHa/bHbIX YpaBHEH WM
4.1  |C1cTeMbl paLMOHaNbHbIX 8 DopmMyMPYOT aNrOpUTM peLleHma CUCTEM YPaBHEHMA TekyWwmnit/TemaTUyecknia;
o . . . CaMO-M1 B3aMMOKOHTPO/b
YpaBHeHMI NepBOW M BTOPOM CTEMNEHM; PELLAIOT CUCTEMY YPaBHEHM
NnepBOM M BTOPOM CTEMEHMW.
4.2  |Fpaduyecknin cnocob pelieHms 7 DopMYNMPYIOT aNTOPUTM PELLIEHMA CUCTEMbI YPABHEHW TekyLMIi/TemaTUIecKuni;
. . CaMO-M B3aMMOKOHTPO/b
CUCTEM YPaBHEHMIA rpadmyeckmMm cnocobom; NPUKMAbIBAIOT MECTO p
PACNONOXKEHNA TOYKM NepeceyeHma rpadrKos GyHKUMK.
4.3 |MosTopeHMe 8 3aKpennatT matepuan, M3y4eHHbIn B Kypce anrebpbl 3a 8 NTOroBbIi
Knacc.
NToro no pasaeny 23

NToro:
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KANEHOAPHO-TEMATUYECKOE MNIAHUPOBAHME PABOYEN MPOTPAMMb

HaTa

No TeMa VDOKa Konunyectso (Mo MpumevaHma
n/n P Yyacos (koppeKuma)
nnaHy)
1 [lencTeutenbHble ymcna. MostopeHve 1 04.09
2 Anrebpanyeckme BbliparkeHus. MoBTopeHne 1 05.09
3 JInHenHble ypaBHeHMA. [loBTOpeHuKe 1 06.09
4 Yncnosble HepaBeHCTBA 1 11.09
5 Yncnosble HepaBeHCTBA 1 12.09
6 KoopanHaTHaAa oceb. 1 13.09
7 BxoaHasa KOHTpPO/IbHaA paboTa 1 18.09
8 AHann3 KOHTPO/AbHOM paboTbl. MHOXecTBa 1 19.09
ymcen '
9 LekapToBa cnuctema KoopamHat 1 20.09
10 | MNoHATne PyHKLMM 1 7509
11 | NoHAaTue rpaduka dyHKLMN 1 26.09
12 | dyHKUMA y=X 1 eé rpaduK 1 2709
13 | dyHKUMA y=X 1 eé rpaduK 1 0210
—y2
14 | ®yHKUMA y=X 1 03.10
—y2
15 | Mpadmk dyHKLUMK y=X 1 04.10
16 | ®yHKumA y=1/x (x>0) 1 09.10
17 | Fpaduk dyHKumMM y=1/:x (x>0) 1 10.10
18 | KoHTposibHaa paboTa Nol no Teme « DyHKLUMM U 1 11.10
rpapuUKmM» '
19 | AHanM3  KOHTposibHOM  paboTbl.  [loHATUE 1 16.10
KBa/paTHOIo KOpHA '
20 | NoHATMEe KBaAPaTHOIO KOPHA 1 17.10
21 | ApudmeTnYecKmin KBaapaTHbIM KOPeHb 1 1810
22 | ApndMeTUYeCKMit KBaAPATHbBIN KOPEHb 1 2310
23 | CBomctBa  apUPMETMYECKUX  KBaAPaTHbIX 1 24.10
KOpHe '
24 | CBoMcTBa  apuPMETUYECKUX  KBadpaTHbIX 1 25 10
KopHeW '
25 | CeoicTBa apUPMETUYECKMX KBaApPaTHbIX 1 06.11

KopHel




26

KBaZpaTHbI KOPeHb M3 HaTypaabHOro YMcAa

07.11
27 | KoHTponbHas  pabota Ne2 no  Teme
08.11
«KBagpaTHble KOPHU»
28 | AHann3 KOHTPONbHOM paboTbl. KBaapaTHbIM 1311
TpexyneH '
29 | KBaapaTHbIl TpexyaeH 14.11
30 | lNoHATME KBaAPATHOIO YpaBHEHMUA 1511
31 | lNoHATKE KBaZAPATHOIO ypaBHEHUA 2011
32 | HenonHoe KBagpaTHOE ypaBHeHMe 2111
33 | HenonHoe KBagpaTHOE ypaBHeHMe 2211
34 | PeweHne KBagpaTHOrO ypaBHEHMA obuero 2711
BMAA '
35 | PeweHne KBagpaTHOro ypaBHeHMA obLuiero )8.11
BMAa '
36 | PeweHne KBagpaTHOro ypaBHeHMA obLLero 79.11
BMAa '
37 | NpueeneHHOe KBagpaTHOE ypaBHeHMe 04.12
38 | MpuBeaeHHOE KBaApaTHOe ypaBHEHME 05.12
39 | Teopema Buerta 06.12
40 | Teopema Bueta [lMpumeHeHMe KBaApPaTHbIX 1112
YPaBHEHUI K peLleHunto 3a4a4 '
41 | MNpuUMeHeHWe  KBaApaTHbIX YpPaBHEHMIA K 1712
peLleHnto 3aaau '
42 | MNpumeHeHMe KBaApaTHbIX ypaBHEHMIA K
pelleHnto 3aaa4. [1oaroToBKka K KOHTPObHOM 13.12
paborTe.
43 | ADMUHUCTPATMBHAA KOHTPObHasA paboTa 3a 1
nonyrogue.  (BKaYaeT B ceba  Temy 18.12
KBazpaTHble ypaBHeHMA K/p 3)
44 | AHann3  KOHTPOsIbHOM  paboTbl.  [loHATME 19.12
PaLMOHANbHOIO YpaBHEHMA '
45 | bukBagpaTHoe ypaBHeHNe 2012
46 | buKkBagpaTHOE ypaBHEHME 2512
47 | Pacnapatoumeca ypaBHeHMA 26.12
48 | Pacnagatowimecs ypaBHeHMA 2712
49 | YpaBHeHMe, oAHa 4acCTb KOToporo Apobb, a 09.01
Apyrasa paBHa Hyto '
50 | YpaBHeHWe, oaHA YacTb KOTOPOro Apobb, a 10.01

[ipyras paBHa Hy/o




51 | YpaBHeHMe, o4Ha 4acTb KOTOpOro Apobb, a 15.01
Apyras pasHa Hy0 '
52 | PeweHune pauoOHanbHbIX YPaBHEHNN 16.01
53 | PeweHune pauoHanbHbIX YPaBHEHNN 1701
54 | PeweHune 3a4a4 Npy NOMOLM pauMOHabHbIX 2701
ypaBHeHU '
55 | PeweHune 3aga4 npy NOMOLWM paumoHaNbHbIX 2301
ypaBHeHU '
56 | KoHTponbHaa  pabota Ned no  Teme 24.01
«PaunoHanbHble ypaBHeHUA» '
57 | AHanM3  KOHTPOAbHOW  paboTbl.  [pAmas 19.01
NPONOPLIMOHANIbHAA 3aBUCMMOCTb '
58 | lNpamaa nponopunoHanbHaA 3aBUCMMOCTb 30.01
59 | TpadmK dyHKUMM y=kx 3101
60 | MpaduK GyHKUMM y=kx 05.02
61 | /InHenHaa dyHKUMA 1 eé rpaduk 06.02
62 | /InHenHaa dyHKUMA 1 eé rpaduk 07.02
63 | /InHenHaa dyHKUMA 1 eé rpaduk 12.02
64 | PaBHOMEpHOE ABMKeHMEe 13.02
65 | PyHKUMAY = | X | 1 eé rpadmK 14.02
—ay2
66 | ®yHKUMA y=ax? (a>0) 19.02
—ay2
67 | ®yHKuUMA y=ax? (a>0) 70.02
—ay2
68 | dyHKuUMA y=ax? (a z0) 21.02
—ay2
69 | OyHKUMA y=ax? (a #0) 26.02
_ _ 2
70 | Tpaduk dyHKUMM y = a (x — x0)? + yO 27.02
_ _ 2
71 | TpaduK dyHKUMM Yy = a (x — x0)%? +y0 28.02
_ _ 2
72 | TpaduK dyHKUMM Yy = a (x — x0)%? +y0 04.03
73 | 'paduK KBagpaTUUYHOM DYHKLMM 05.03
74 | T'paduK KBaApPaTUUYHOM DYHKLMM 06.03
75 | ObpaTHasa NponopLMOHaNbLHOCTb 11.03
— >
76 | ®yHKuma y=k/x (k> 0) 1203
77 | ®yHKuma y=k/x (k # 0)

13.03




78

JpOOHO-NNHENHan YHKLUA 1 ee rpaduK

18.03.
79 | KoHTponbHas paboTa No 5 no Teme « PyHKLUMM» 1903
80 | AHanM3  KOHTPOJiIbHOW  paboTbl.  [loHATME 90,03
CUCTEMbI PALLMOHANbHbIX YPAaBHEHMI '
81 | lNoHATWE CUCTEMBI PALLMOHAIbHbBIX YPaBHEHWI 03.04
82 | PeweHune cmcTem paumoHanbHbIX YPaBHEHMI 08.04
cnocobom noACcTaHOBKM '
83 | PeweHune cmcTem paumoHanbHbIX YPaBHEHMIA 09.04
cnocobom NoAcTaHOBKM '
84 | PeweHne cucTeM pPaLMOHa/bHbIX YpaBHEHMI 10.04
APYyrMmm cnocobamm '
85 | PeweHune cncTem paumoHaNbHbIX YPaBHEHM 1504
apyrmmm cnocobamm
86 | PeweHne 33ga4y  npu ) NOMOLLM  CUCTEM 16.04
PaLMOHANbHbIX YPaBHEHN
87 | PeweHne 33aga4y npu ) NOMOLIM  CUCTEM 17.04
PaLMOHANbHbIX YPAaBHEHN
88 | Mpadmyecknin cnocob pelleHna cuctem AByx
YPaBHEHWIN NepBOM CTeNeHWn ¢ ABYMSA 22.04
HEeM3BECTHbIMM
89 | padumyeckmit cnocob peLleHna cuctem AByX
YPaBHEHWIN NepBOM CTeneHWm ¢ ABYMS 23.04
HEen3BECTHbIMM
90 | PeweHne cuctem ypaBHEHUN rpaduyeckmm
cnocobom 24.04
91 | PeweHne cuctem ypaBHEHWIN rpaduyeckum
06.05
cnocobom
92 | Mpumepsbl pelleHma ypaBHEHUI rpadnyecknm
07.05
cnocobom
93 | Mpumepsbl pelleHma ypaBHEHUI rpadniyecknm
08.05
cnocobom
94 | KoHTponbHas paboTa Ne6 no teme «PelueHmne 13.05
CUCTEM YPABHEHNIN» '
95 | AHanM3 KOHTPOAbHON pPaboTbl. PyHKUUKM U
14.05
rpaduKm
96 | OYHKUUN 1 rPpadUKM 15.05
97 | KBagpaTHble KOPHM 20.05
98 | KBagpaTHble KOpHU 20.05
99 | KBagpaTHble ypaBHEHNA 21.05
100 | KBagpaTHble ypaBHEHUA 21.05
101 | UTorosas KOHTpObHasn paboTa 2205
102 | AHanu3 gonyuleHHbIx owmbok Obobuiatollee 29 05

NTOroBOe NoBTOpPEHNE
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