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NNOACHUTEJIBHASA 3AIIMCKA

Anrebpa ABNAETCA OAHMM U3 ONOPHbIX KYPCOB OCHOBHOIO 06LLero o6pa3oBaHMA: OHa obecneynBaeT U3ydyeHne Apyrmx
ONCUMNANH, KaK eCTECTBEHHO-HAYYHOrO, TaK M T'YMaHUTAPHOrO LLMKNOB, €€ 0CBOEHNE HEOBXOAMMO ANA NPOAONKEHMUA
06pa30BaHUA 1 B NOBCEAHEBHOM KM3HU. Pa3BuTHE Yy 0OYYaOWMXCA HayYHbIX NPEACTaBAEHUA O NPOUCXOKAEHUN U
CYLHOCTM anrebpanyeckmx abcTpakuui, cnocobe oTparkeHna maTeMaTUYecKon HayKon ABIEHMIA U NPOLECCOB B
npupoae n obectse, PoaM MaTeEMaTUYECKOro MOAENIMPOBaAHMA B HAYYHOM MO3HAHWUM U B NPaKTUKe cnocobcTayeT
$OpPMUPOBAHMIO HAYHHOTO MUPOBO33PEHUA N KAYECTB MblLIEHMA, HEOBXOAMMbIX AR aAanTaLMu B COBPEMEHHOM
umdposom obuectse. M3yueHne anrebpbl obecneunBaeT pa3BuUTMe YyMeHUA HaboaaTb, CPaBHUBATbL, HAXOAUTb
3aKOHOMEPHOCTH, TPEDYET KPUTUYHOCTM MbILLIEHMA, CNOCOBHOCTM apryMeHTMPOBaHHO 06OCHOBbIBATL CBOW AENCTBUSA
1 BbIBOAbI, opMynMpoBaTh yTBEPKAEHUA. OCBOEHME Kypca anrebpbl obecnevymBaeT passuTme J0rM4eckoro
MbILLIEHNA 06YHAOLWMXCA: OHM UCMOb3YIOT AeAYKTUBHbIE U MHAYKTUBHbIE paccyXaeHuns, obobueHne u
KOHKpeTu3auuto, abctparnposaHme u aHanormto. ObydyeHne anrebpe npeanosnaraet 3HaYUTEIbHbI 06BbEM
CaMOCTOATE/IbHOM AeATEeNIbHOCTU 06YYatOLLMXCA, MO3TOMY CaMOCTOATE/IbHOE peLLeHne 3aa4 ABNAETCA peanunsaumen
0eATeNbHOCTHOrO NpUHLUMNa 0byYeHusn.

B cTpyKType nporpammbl yuebHOro Kypca «Anrebpa» aasa oCHOBHOro obLiero o6pa3oBaHMA OCHOBHOE MECTO
3aHMMalIOT coaeprKaTeIbHO-MEeTOAMY eCKUE INHUK: «H1Cna 1 BblMMCNEHMAY, «Anrebpanyeckmne BbipaxKkeHnsa»,
«YpaBHEHUA N HepaBeHCTBaY, «PyHKUMKNY. Kaxkaan 13 aTUX cCoaepiKaTeNbHO-MeTOAMYECKUX IMHUI Pa3BUBAETCA HA
NPOTSAXEHUN TPEX NIET U3ydeHMA Kypca, B3aMMOAENCTBYA C APYTMMM €ro IMHMAMUK. B xoae nsydveHusa yyebHoro Kypca
06YYaIOLLMMCA MPUXOANTCA IOTUYECKU PACCYKAATb, MCMOb30BaTb TEOPETUKO-MHOMXKECTBEHHDIV A3bIK. B €BA3M € 3TMM
B Nporpammy y4ebHoro Kypca «Anrebpa» BKIHOYEHbI HEKOTOPbIE OCHOBbI NOTUKK, NPEACTaBEHHbIE BO BCEX OCHOBHbIX
pasgenax matemaTnyeckoro obpasoBaHuA U cnocobcTeytowpme oBAaAEHMIO 06YHAOWMMMNCA OCHOB YHUBEPCANIbHOMO
MaTemaTM4ecKoro A3blKa. CoaepiKaTeNlbHOM U CTPYKTYPHOM 0COBEHHOCTbIO y4ebHOro Kypca «Anrebpa» saBaaetca ero
WMHTErpupoBaHHbIN XapaKTep.

CopeprkaHne AMHUK «41Cna U BbIYUCAEHUA» CAYHKUT OCHOBOM NS AaNbHEMLLEro U3yYeHUs MaTeEMATUKMY,
cnocobcTByET Pa3BUTUIO Y 0OYYAIOLLMXCA TOTUMYECKOTO MbllwieHUA, GOPMUPOBAHUIO YMEHUA NONb30BaATLCA
aNropUTMamMM, a TaKkKe NPUoBPETEHMIO NPAKTUYECKMX HAaBbIKOB, HEOOXOAMMbIX /17 MOBCEAHEBHOM KMU3HU. PasBuTne
MOHATUA O YMCJIe HA YPOBHE OCHOBHOIO 06LLLero 06pa3oBaHMA CBA3AHO C PALLMOHANbHBIMU U MPPALMOHAIbHBIMU
yncnamm, GopmnMpoBaHNEM NPELCTABNAEHUI O AEACTBUTE/IbBHOM YMCe. 3aBepLLEeHNE OCBOEHMA YNCTOBOW JIMHUN
OTHECEHO K cpeaHemy obemy 06pasoBaHuto.

CopeprrkaHue AByx anrebpanyeckux AMHUIM — «Anrebpanyeckme BblpakeHUA» U «YpPaBHEHUA U HEPABEHCTBAY
cnocobeTeyeT GOpMUPOBAHMLIO Y 0BydatoWMXCA MaTeMATUYECKOTO annapaTta, HeobXoAMMOro ANs peLleHuns 3a4au
MaTeMaTUKK, CMEXKHbIX NPeAMETOB U MPAaKTUKO-OPUEHTUPOBAHHbIX 3a43a4. Ha ypoBHe OCHOBHOro obuiero
06pa30BaHNSA y4eOHbIN MaTepman rpynnMpyeTca BOKPYr PaLLMOHA/IbHbIX BblpayKeHW. Anrebpa AemoHCTpupyeT
3HaYeHMe MATEMATUKM KaK A3blKa 1A NOCTPOEHUA MAaTEMATUYECKMX MOAENEeN, ONNCaHMA NPOL,ECCOB U ABNEHUIA
peanbHOro mmpa. B 3agaun obyyeHna anrebpe BXoAAT TaKxkKe AasibHelllee pa3BUTUE aITOPUTMUYECKOTO MblLLEHMSA,
HeobxoAMMOro, B YaCTHOCTU, /11 OCBOEHMA Kypca MHPOPMATUKM, U OBNALEHNE HABbIKAMW AeAYKTUBHbIX
paccyxaeHuii. NpeobpasoBaHne CMMBObHbLIX GOpM cnOCObCTBYET Pa3BUTUIO BOODpaKeHNA, CNocobHoCTel K
MaTemaTUYeCcKOMy TBOPYECTBY.

CopeprraHue GyHKUMOHANBbHO-TPadUUYecKom TIMHUKN HaleNeHo Ha NoslydeHre 0bydatloWwmMMnNCA 3HaHUM 0 YHKUMAX KaK
BaXKHeMLeNn maTemMaTUYecKo Mogenm gnsa onncaHna n UccaefoBaHMsA PasHOObpasHbIX MPOLECCOB U ABNEHWI B
npupoge n obwectee. N3yuyeHne matepuana cnocobCcTBYET Pa3BUTUIO Y 0OYHAIOLLMXCA YMEHUA MCNONb30BaTb
pa3finyHble Bbipa3uTebHble CPEACTBA A3blKAa MAaTEMATUKKN — C/IOBECHbIE, CUMBOINYECKUE, FpadUUecKne, BHOCUT BKNAL,
B8 GOpMMpPOBaHNE NPEACTABEHNI O PON MAaTEMATUKM B PA3BUTUN LIUBUAN3ALMM U KYAbTYPbI.

CornacHo yyebHOMY nnaHy B 7—9 Knaccax usydaetcs y4ebHbIl Kypc «Anrebpa», KOTOPbIN BKIOYAET caeaytowpme
OCHOBHblE pa3aesbl coaepsKaHnsa: «Yncna u BbluUCAeHUA», «Anrebpanyeckme BbiparkeHUa», «YpPaBHEHUSA U
HepaBeHCTBa», « PyHKUMM Y.

Ha n3yyeHue yuebHoro Kypca «Anrebpa» otsoamtca 306 yacoBs: B 7 Knacce — 102 yaca (3 yaca B Hegento), B 8 Knacce —
102 vaca (3 yaca B Hegento), B 9 Knacce — 102 yaca (3 yaca B Hegento).



COAEPHAHUE OBYHEHUNA

7 KNACC

Yucna v BbluncneHmA

Opobu 06bIKHOBEHHbIE N AECATUYHbIE, NEPEXOA OT OAHON GopPMbl 3anucK apobeit K apyroi. MoHATUE paLMOHaNbHOro
ymncna, 3anncb, CpaBHEHME, YNOPSAA0YNMBAHME PALMOHAbHBIX Yncen. ApudmeTnyeckmne geicTBMA C paLMoHa bHbIMU
yncnamu. PelweHune 3a4ay 13 peasbHON NPAKTUKM Ha YacTu, Ha 4pobu.

CTeneHb Cc HaTypa/ibHbIM MOKa3aTesnieM: onpeaeneHue, npeobpasoBaHMe BbIPaXKEHUIM Ha OCHOBE onpeaeNieHus,
3anucb 60bLKnx Yncen. MpoLeHTbl, 3aNncb NPOLEHTOB B BUAE Apobu 1 apobu B BUAE NPOLLEHTOB. Tpn OCHOBHblE
33/3a4M Ha NPOLLEHTbI, pPeLleHne 3aa4 U3 PeasbHOM NPaKTUKK.

MprMmeHeHne NPU3HAKOB AEMMOCTU, PA3NOKEHMUE HA MHOXKMUTENM HAaTYpPasIbHbIX YMCEN.

PeanbHble 3aBUCMMOCTH, B TOM YMC/E NPAMas U 06paTHas NPONoOpLMOHaNbHOCTH.

Anrebpanueckue BbipaxKeHUA

MNepemeHHble, YNC/TOBOE 3HAYEHUNE BblpaXKeHMA C nepemMeHHoN. [onycTMmble 3HaYeHMA nepeMeHHbIX. MpeacTasneHne
33aBMCMMOCTM MEXKAY BENNYMHAMU B BUAEe GopMybl. BblumcneHma no popmynam. MNpeobpasoBaHne 6yKBEHHbIX
Bblpa*KEHWI, TOXKAECTBEHHO PABHbIE BblPaXKeHWs, NpaBuaa Npeobpa3oBaHMa CYMM U NPOM3BEAEHNI, NpaBuaa
pacKpbITMA CKOBOK M NpuBeaeHMA NoA06HbIX Cnaraembix.

CBOICTBa CTEMEHM C HAaTYpPa/IbHbIM MOKa3aTesIeM.

OpgHouNeHbl U MHOTo4Y/1eHbl. CTeneHb MHOro4ieHa. CnoXKeHue, BbluMTaHUe, YMHOXKEHWE MHOro4ieHoB. Popmybl
COKPALLEHHOr0 YMHOKEHMA: KBAAPAT CYMMbl U KBaApaT pasHocTn. Popmynia pasHOCTM KBaApaToB. PasfoxeHne
MHOTIOY/IEHOB HA MHOXUTEIN.

YpaBHeHUA 1 HepaBeHCTBA

YpaBHeHMe, KOpeHb YpaBHEHUSA, NpPaBuMIa NpeobpasoBaHNA ypPaBHEHWUS, PABHOCUIbBHOCTb YPaBHEHU.

JInHeiHoe ypaBHEHWE C OAHOM NEPEMEHHOM, YNCNO KOPHEN IMHEMHOTO YPaBHEHUSA, PELLEHME NINH EMHbIX YPaBHEHWNA.
CocTaBneHve ypaBHEHWUN MO YCOBUIO 3a4a4K. PellieHne TeKCTOBbIX 3a4a4 C MOMOLLbHO YPaBHEH WA,

JInHeltHOe ypaBHEHWE C ABYMA NepeMeHHbIMM U ero rpaduk. Cuctema AByX IMHENHbIX YPaBHEHWUI C ABYMSA
nepemeHHbIMU. PelleHne cnuctem ypaBHeHUin cnocobom noacTaHOBKM. prumepbl pelleHna TEKCTOBbIX 33434 C
NMOMOLLLbHO CUCTEM YPABHEHUN.

DYyHKUUKU

KoopaunHaTta TOUKM Ha NpAMON. YMCnoBble NPOMENKYTKN. PaccTofaHME MeXKay ABYMA TOYKaMMU KOOPANHATHOM NPAMOWN.
MpamoyronbHas cuctema KoopauHaT, ocn Ox 1 Oy. Abcupcca M opaMHATa TOYKM Ha KOOPAMHATHOW MOCKOCTH.
Mpumepbl rpadmKoB, 3aAaHHbIX popmynamu. YteHne rpaduKoB peanbHbix 3aBUcMMOocTel. MNMoHATMe GyHKuuK. MpaduK
dyHKumMKM. CBolicTBa GYHKUMIA. JIHeMHasa yHKUMA, eé rpaduK. Mpaduk GyHKumKM y = |x|. [paduyeckoe pelieHne
JIMHENHbIX YPAaBHEHUM U CUCTEM IMHENHBIX YPaBHEH WA,

NNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHUA NMPOTPAMMBbI YYEBHOTIO KYPCA «AJITEBPA» HA YPOBHE OCHOBHOIO
OBLLIEr'O OBPA30BAHUA

JINMHOCTHbLIE PE3Y/IbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA NMPOrpammbl y4ebHOro Kypca «Anrebpa» xapakTepusyroTca:
1) naTprMoTUUECKOEe BOCNUTAHME:



NPOsABAEHNEM UHTEPECA K NPOLIAOMY U HAaCTOALLLEMY POCCUICKOM MaTeMATUKM, LEHHOCTHbIM OTHOLLEHUEM K
OOCTUKEHWNAM POCCUMCKUX MAaTEMATUKOB M POCCUIMCKON MaTeMaTUYECKOM LKO/IbI, K MCMO/Ib30BaHMIO 3TUX
OOCTUXKEHUI B ApYrMX HayKax U NpUKnagHbix chepax;

2) rpakAaHCKoOe U AyXOBHO-HPABCTBEHHOE BOCMUTaHMe:

FOTOBHOCTbIO K BbIMOSIHEHWIO 0DA3aHHOCTEN rpaXKaaHWHa U peannsaumm ero npas, NpeacTaBAEHUEM O
MaTeMaTUYECKMX OCHOBaX GYHKLMOHMPOBAHMWA Pa3/IMYHbIX CTPYKTYP, ABAEHUWI, NpoLeayp rpaxKAaHCKoro obuiectsa
(Hanpumep, BbIGOPLI, ONPOCHI), FOTOBHOCTbIO K 06CYKAEHWNIO STUYECKUX NPOBIEeM, CBA3AHHbIX C MPAKTUYECKUM
NPUMEHEHNEM LOCTUNKEHWNIN HAaYKM, OCO3HAHMEM BaXKHOCTM MOPasIbHO-3TUYECKUX MPUHLMMNOB B AeATE/IbHOCTU
YYEHOro;

3) TpyaoBoe BocnUTaHue:

YCTaHOBKOW Ha aKTMBHOE y4acTue B pelleHMM NPaKTUYECKMX 33434 MaTeMaTUYECKOW HanpaBeHHOCTHU, OCO3HAHWEM
BAYXHOCTU MaTeMaTu4ecKoro 06pa3oBaHNA Ha NPOTAXKEHUM BCEWN KU3HWN ANA YCneLwHOoW NpodeccuoHanbHOM
AEeATENbHOCTU U Pa3BUTUEM HEOBXOAMMbIX YMEHWIA, OCO3HAHHbIM BbIGOPOM U MOCTPOEHNEM UHAMBUAYANbHOM
TPaeKkTopMm 06pa3oBaHNA U KU3HEHHbIX NI1AaHOB C YY4ETOM JIMYHbIX MHTEPECOB U 0BLLLECTBEHHbIX NOTPEOHOCTEN;

4) acTeTUYECcKoe BOCNUTAHUE:

CNOCOBHOCTLIO K 3MOLMOHA/IbHOMY M 3CTETUYECKOMY BOCMPUATUIO MAaTEMATUYECKMX 0OBbEKTOB, 33434, PeLleHunH,
paccyaeHui, YyMeHMIo BUAETb MaTeMaTUYeCcKMe 3aKOHOMEPHOCTU B UCKYCCTBE;

5) UEHHOCTU HayYHOro NO3HAHUA:

OpVeHTaUMeN B AeATeIbHOCTU Ha COBPEMEHHYIO CUCTEMY HayYHbIX NPeACcTaBAEHMI 06 OCHOBHbIX 3aKOHOMEPHOCTAX
pa3BUTMA YeNoBEKa, NPUPOAbI U 06LLEeCTBA, MOHUMAHMEM MATEMATUYECKOM HayKM Kak chepbl YenoBeYeCcKoM
AEeATeNbHOCTH, 3TAnoB €€ PasBUTUA Y 3HAYMMOCTM 419 Pa3BUTUSA LUBUAN3ALLMM, OB/IAAEHNEM A3bIKOM MaTEMATUKN U
MaTemMaTUYECKOWN KyNbTYPOMN Kak CPeACcTBOM NO3HAHMA MUpPa, OBlIAAEHUEM NPOCTENLLUMMU HaBbIKAMM
nccnenoBaTe/IbCKon AeaTeIbHOCTH;

6) ¢pusmnueckoe BocnutTaHue, GopMUpPOBaAHUE KYIbTYPbl 340POBbA U SIMOLMOHANbHOIO 6aarononyuns:
FOTOBHOCTbIO MPUMEHATL MaTeMaTUYECKMe 3HaHWA B MHTepecax CBOEro 34,0p0Bbs, BeAeHWA 340p0BOro 0bpasa *KusHu
(3popoBoe nuTaHWe, cOanaHCMPOBAHHbBIN PEXMM 3aHATUIN U OTABIXA, perynspHas GU3MYecKan akTUBHOCTD),
cpOpPMMPOBAHHOCTbLIO HaBblKa pedeKkcmmn, NPU3HaHMEM CBOEro NpaBa Ha OWMBKY 1 TaKOro e NpaBa Apyroro
YesI0BEKa;

7) aKonoruyeckoe BOCNUTAHMUE:

OpVEHTaUMEN Ha NPUMEHEHNE MAaTEMATUUYECKMX 3HAHWUI ANA pelleHMa 3a4a4 B 061aCTU COXPaHHOCTM OKpYrKatoLLLei
cpeabl, NIAHMPOBAHMA NOCTYMKOB U OLEHKM X BOSMOXKHbIX NMOCNEACTBUI 418 OKPYKatOLLEN cpesibl, OCO3HaHNEM
rnobanbHOro xapakrepa 3K0J0rMYecknx Npobaem 1 NyTein ux peweHus;

8) apanTaumA K MU3MeHAILWUMCA YCI0BUAM COLMANIbHOMN U NPUPOAHOIA cpeabl:

FOTOBHOCTbIO K AEMACTBMAM B YC/IOBUAX HEONPEeAeNEHHOCTU, MOBbLILEHMIO YPOBHA CBOE KOMNETEHTHOCTU Yepes
NPaKTUYECKYIO AeATENIbHOCTb, B TOM YMC/IE YMEHUE YUNTLCA Y APYIUX Ntogel, npuobpetaTb B COBMECTHOM
AeATeNbHOCTU HOBbIe 3HaHUA, HaBblKWU U KOMNETEHLMM U3 ONbiTa APYruUX;

HeobxoAMMOCTbIo B GOPMMPOBAHMM HOBbIX 3HAHWUI, B TOM Yncae GopmyanpoBaTb Naeun, NOHATUA, TMNoTe3bl 06
06bEKTAX U ABNEHUAX, B TOM YMC/IE paHEE HEN3BECTHbIX, 0CO3HABaTh AedULMTLI COOCTBEHHbIX 3HAHWIA U
KOMNETEHTHOCTEMN, NNAHMPOBaTb CBOE Pa3BUTUE;

CNOCcOBHOCTbIO OCO3HABATL CTPECCOBYHO CUTYALIMIO, BOCTIPUHMMATL CTPECCOBYIO CUTYaLUMIO KaK Bbi30B, TPEOYIOLWMIA
KOHTPMeEp, KOPPEKTUPOBaTb NPUHUMAEMbIE PELIEHUA U AeUCTBUA, GOPMYIMPOBATL U OLLEHUBATH PUCKU U
nocneacTesns, GopmMmmpoBaThb OMbIT.

METAMNPEAMETHbDIE PE3Y/IbTATDI

Mo3HaBaTebHble yHMBepPCca/ibHble yyebHble aeUcTBuA

ba3sosble noruyeckue AEﬁCTBMHI



BbIABAATb WU XapaKTepU30BaThb CYLLECTBEHHbIE NPU3HAKM MaTEMATUYECKUX OO BEKTOB, MOHATUI, OTHOLLEHUIA MeXKay
NoHATUAMMK, GOPMYIMPOBATL ONpeseNeHns NOHATUIN, YCTaHABIMBATL CyLLLECTBEHHbIV NPU3HAK KaaccuduKkaumm,
OCHOBaHMA ANA 0606LLEHMA U CPAaBHEHMA, KPUTEPUM NPOBOANMOTO aHA/IM3a;

BOCMPMHUMATb, GOPMY/ZIMPOBATL U NPE0b Pa30BbIBATL CYKAEHUA: YTBEPANTE/bHbIE U OTPULATE/IbHbIE, eAUHUYHDbIE,
YacTHble W ObOLLME, YC/IOBHbIE;

BbIABAATL MaTeEMaTUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3M U NPOTUBOPEYUA B PpaKTax, AaHHbIX, HABOAEHUAX U
YTBEPXKAEHUAX, Npeanaratb KpUTepUmU gns BbiABAEHUA 3aKOHOMEPHOCTEN N NPOTUBOPEYNIA;

AenaTb BblBOAbI C UCMO/Ib30BAHUEM 3aKOHOB /IOTUKM, AEAYKTUBHBIX U MHAYKTUBHBIX YMO3aK104YEHW,
YMO3aK/o4EHNU M NO aHaN0oMMu;

pa3bupaTtb AOKa3aTeNbCTBA MaTeEMATUYECKUX YTBEPHKAEHWUN (MPsAMbIe U OT MPOTUBHOIO), MPOBOAUTL CAMOCTOATE/IbHO
HeC/I0XKHble [loKa3aTe/IbCTBa MaTeMaTUUECKMX GpaKTOB, BbICTPAMBATb apryMeHTaLmIo, MPMBOAUTL NPUMEpPDI U
KOHTPNpUMepbl, 060CHOBbIBATL CODCTBEHHbIE PACCYKAEHMUA;

BbIOMPaTb cNocob pelleHns yuebHol 3aaaum (cpaBHUBATb HECKO/IbKO BapUaHTOB peLleHus, BbIbUpaTb Hanbonee
NOAXOLALMMN C Y4ETOM CaMOCTOATE/IbHO BblAE/IEHHbBIX KPUTEPUEB).

basosBble uUccneaoBaTe/IbCKUe AeUCTBUA:

MCMOo/1b30BaTb BOMPOCH! KaK UCCeA0BaTe/IbCKUA MHCTPYMEHT NO3HAHWUSA, GOPMYIMPOBaTb BOMPOChI, PUKCUpYloLLme
npoTuBopeune, Npobaemy, CamocToATEbHO YCTaHaBAMBaTb MCKOMOE U AaHHOoe, GOpMMpPOBaTh r’MNoTesy,
apryMeHTMpPOBaTb CBOH MNO3MLMIO, MHEHWE;

NPOBOAMTbL MO CAMOCTOATENBHO COCTAaBEHHOMY MNAHY HEC/IOXKHbI 3KCNEepPUMEHT, He60o/bLLIOEe UcceaoBaHMe No
YCTaHOB/IEHWUIO OCOBEHHOCTEN MaTeMaTUYECKOrO OO BEKTA, 3aBUCMMOCTEN 06HEKTOB Mexay cobol;
camocTosATeIbHO GopMyINPoBaTb 0606LWEHMA U BbIBOAbI MO pe3y/ibTaTamM NpoBeAEHHOro HabaoaeH s,
nccnefoBaHNs, OLLEHMBATb AOCTOBEPHOCTb NOJTYYEHHbIX PE3Y/IbTAaTOB, BbIBOAOB M 0606 LeHUIA;

NPOrHO3MpPOBaTb BO3MOXKHOE Pa3BUTME NPOLLECCa, A TaKKe BblABUraTb NPEANOoNOKEHNA O ero pasBUTUM B HOBbIX
YCNOBUAX.

Pabota ¢ uHdpopmauymei:

BbIAB/IATb HEAOCTAaTOYHOCTb U M3ObITOYHOCTb MHPOPMALLMK, AaHHbIX, HEODOXOANMbIX ANA PeleHns 3a4a4K;
BblbMpaTh, aHaNM3NPOBaATb, CUCTEMATU3NPOBATL U MHTEPNPETUPOBATL MHPOPMALMIO PA3/IMYHbIX BUAO0B 1 GOpM
npeacTaBieHus;

BbIOMpaTh popmy npeacTaBaeHUA MHPOPMaALLUM U UNAKOCTPUPOBATL PeLlaemble 3343a4M CXeMaMU, AMarpaMmMamu,
WMHOM rpadmnKoi N X KOMOUHALNAMY;

OUEHMBaTb HAZEKHOCTb MHDOPMALMM MO KPUTEPUAM, MPEASIONKEHHBIM YyunTenemM Ui CHOPMYANPOBAHHbIM
CaMOCTOATENbHO.

KoMMyHMKaTUBHbIe yHUBepCanbHble yuebHble aeincTBuA:

BOCMPUHUMATb M GOPMYINPOBATL CYXKAEHMA B COOTBETCTBUM C YCAOBUAMM U LLENAMU OBLLLEHNA, ACHO, TOYHO,
rPaMOTHO BbIpaKaTb CBOKO TOYKY 3PEHMA B YCTHbIX M MUCbMEHHbIX TEKCTaX, AaBaTb NOACHEHWA MO XO4Y peLleHus
331341, KOMMEHTUPOBATL MO/YYEHHbIN Pe3ybTaT;

B Xo4e obcyXaeHUA 3a4aBaTb BOMPOCHI MO CyLecTsy 06CcyKaaemon Tembl, Npobaembl, pelaemoin 3a4a4m,
BbICKa3blBaTb MAEW, HaLe/IeHHbIEe Ha MOUCK PELLUEHWSA, COMOCTABAATb CBOWU CYMKAEHUSA C CYKAEHUAMM APYTUX
YYaCTHMKOB gunanora, obHapy»KMBaTb pasnmMume N CXo4CTBO NO3MLMN, B KOPPEKTHON dopme GopmyIMpoBaTb
pa3Hornacus, CBOM BO3parKeHus;

NPeACTaBAATb Pe3y/bTaTbl PELEHUA 334a4M, IKCNEPUMEHTA, UCC/Ie0BAHMA, MPOEKTA, CAMOCTOATE/IbHO BbIOMPATh
dbopmarT BbICTyN/IeHMA € Y4ETOM 33434 NPE3EHTaLMM U 0OCOBEHHOCTEN ayanuTopuu;

NMOHWUMAaTb M UCMONb30BaTb NPEUMYLLECTBA KOMAaHAHOW U MHAMBUAYAIbHOW PaboTbl NpU peLleHnmr y4ebHbIX
MaTemMaTUYecKux 3aJav;

NPUHMMaTb LeNlb COBMECTHOMN AeATEeIbHOCTH, NIaHNPOBaTb OPraHM3aL M0 COBMECTHOW paboTol, pacnpesenate BUApI
paboT, goroBapuBaTbCs, 06CyKaAaTb NPOLECC U pe3ynbTaT paboTbl, 06061aTh MHEHUA HECKO/IbKUX NI0AEN;
y4acTBOBaTb B rpynnoBbiX popmax paboTbl (0b6cyKaeHUs, 06MeH MHEHMSAMMU, MO3TOBbI€ LITYPMbl U ApYrUe),
BbINO/IHATb CBOIO YACTb PAaboTbl U KOOPANHMPOBATEL CBOM AEUCTBUA C APYTMMU YieHaMM KOMAH/bl, OLEHNBATb
KauecTBO CBOEro BKAa4a B 06WMii NPOAYKT N0 KpUTepuam, CHOpPMYIMPOBAHHbIM Y4aCTHUKAaMKN B3aMMOAENCTBUS.
PerynatuBHble yHUBepcanbHble yuyebHble aeiicTBuA

CamoopraHusaums:



CaMOCTOSTEIbHO COCTAaBAATb MAaH, aNrOPUTM peLleHmMs 3a4a4m (UK ero YacTb), BbIGMpaTb cnocob pelleHuns ¢ y4ETom
MMEIOLLMXCA PECYPCOB U COBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTMPOBATb M KOPPEKTUPOBATb BapUaHTbl PeLLIEeHNi C
Y4ETOM HOBOW MHPOPMaL UK.

CaMOKOHTPO/1b, SMOLMOHA/NbHbI UHTE/IIEKT:

BNAZETb CNOCOOAMM CAMONPOBEPKM, CAMOKOHTPOIS MPOLLECCa M pe3y/ibTaTa PeLleHna MaTeMATUYECKOW 3aauu;
npeABUAETb TPYAHOCTU, KOTOPblE MOTYT BO3HUKHYTb NPU PELEHMW 334341, BHOCUTb KOPPEKTUBbI B AEATENBHOCTb Ha
OCHOBE HOBbIX 06CTOATENBCTB, HANAEHHbIX OLIMOOK, BbIABNEHHbIX TPYAHOCTEN;

OLeHNBATb COOTBETCTBME pPe3ynbTaTa AeATE/IbHOCTU NOCTAaBAEHHOM LENN U YCN0BUMAM, 06BACHATL NPUYMHBI
OOCTUXKEHUA MU HEAOCTUKEHUS LM, HaxoauTb OLMOKY, AaBaTb OLEHKY NPUOBPETEHHOMY ONbITY.

NPEAMETHbIE PE3Y/IbTATDI

K KoHLy 0byyeHua B 7 Knacce obydatoWwminca NoaydmT cieayome npeamMmeTHble pesybTaTbl:

Yucna u BbluucneHmA

BbINONHATL, COMETan YCTHbIE U MUCbMEHHbIE NMPUEMDbI, apudmeTMYeckue A4enCcTBUA C PaUMOHANbHbIMM YUCAAMM.
HaxoamMTb 3HaYeHMA YNCOBbIX BbIPAXKEHWUIN, MPUMEHATL Pa3HO06Pa3Hble CNocobbl U MPUEMDBI BbIMMCAEHNA 3HAYEHUI
OPODOHBIX BbIPAXKEHUH, coAepKalLMX 0ObIKHOBEHHbIE U AECATUYHbIE APObMn.

MepexoanTb OT 04HOM GOPMbI 3aMUCK YUCEN K ApYroi (Npeobpa3oBbiBaTb AECATUYHYIO APOOb B 0ObIKHOBEHHYIO,
06bIKHOBEHHY0 B AECATUYHYIO, B YaCTHOCTU B BECKOHEYHYIO AeCATUYHYIO APp0obb).

CpaBHMBaTb M ynopAao4nBaTb pauMoHaabHble YNCHa.

OKpyrnatb umcna.

BbINOMHATL MPUKUAKY M OLLEHKY pe3y/ibTaTa BbIMUC/IEHWUM, OLLEHKY 3HaYEHWUI YNCNOBbIX Bblpa*KeHWUN. BbINOMHATD
OEeNCTBMA CO CTENEHAMM C HATypPa/IbHbIMM NOKA3aTENSAMM.

MPUMEHATb NPU3HAKN AENUMOCTU, Pa3NOKEHNE HA MHOMKUTENN HAaTypPasibHbIX YNCen.

PewaTb NpaKTMKO-OPMEHTMPOBAHHbIE 3343a4M, CBA3AHHbIE C OTHOLIEHMEM BE/IMUYUH, MPONOPLUMOHAIbHOCTBIO BEINUNH,
NPOLLEHTaMM, MHTEPNPETUPOBATb PE3Yy/bTaTbl PELIEHUA 3a4a4 C Y4ETOM OrpaHMYEHUIM, CBA3AHHbIX CO CBOMCTBaMM
paccmaTpuBaembix 06 bEKTOB.

AnrebpanuyecKkue BbipaxkeHUA

Ucnonb3oBaTb anrebpanyeckyto TepMUHOIOTUIO U CUMBOJIMKY, MPUMEHATb €€ B NPOLLecce OCBOEHMA y4ebHOro
maTepuana.

HaxoamnTb 3HaueHnA ByKBEHHbIX BblPaXKEHUI NPW 3a4aHHbIX 3HAYEHUAX NepPeMeHHbIX.

BbINoNHATL Npeobpa3oBaHMA LLENOrO BblpaXKEHMA B MHOIOYeH NpuBeAeHneM NogobOHbIX ClaraemblX, PAacKpbITUEM
CKODOK.

BbINOMHATL YMHOXeEHWE 0gHOUYIEHA HA MHOTOY/IEH M MHOFOY/IEHa Ha MHOTOYNEH, MPUMEHATb GopMy/ibl KBagpaTa
CYMMbl U KBagpaTa PasHOCTM.

OcyLwecTBNATb Pa3NOXKeHME MHOTOY/1EHOB HA MHOMUTENIN C MOMOLLIbIO BbIHECEHUSA 3@ CKOOKM 0OLLLEro MHOXUTENA,
rPYNnuMpPoOBKKN Claraemblx, MPUMeEHEHUA GOPMYJT COKPALLEHHOTO YMHOMKEHUS.

MprMeHATb NpeobpasoBaHNA MHOTOYIEHOB A1 PELUEHMA PA3/IMYHbIX 33434 M3 MAaTEMATUKM, CMEKHbIX NPEeLMETOB,
U3 peanbHOM NPaKTUKM.

Mcnonb3oBaTb CBOMCTBA CTEMEHEN C HAaTypa/ibHbIMM NOKA3aTENAMM ANA Npeobpa3oBaHMA BblParKEHWA.

YpaBHeHUA U HepaBeHCTBa

PewaTb AMHElHbIE YypaBHEHMA C OAHON NEPEMEHHOM, NMPUMEHAA NPaBMa Nepexosa oT MCXOLHOro ypPaBHEHUA K
paBHOCUILHOMY emy. [poBEPATDL, ABNAETCA /N YNCI0 KOPHEM YPaBHEHMA.

MpuMeHATb rpaduyeckne MeToabl NPU PELIEHUM IMHENHbIX YPAaBHEHUIA U UX CUCTEM.

Moaburpatb NpMmepbl Nap YUCeN, ABAAIOLLMXCA pPeLleHNneM IMHENHOTO YPaBHEHMA C ABYMA NEPEMEHHbIMMU.

CTpouTb B KOOPAMHATHOM NAOCKOCTU FPAadUK IMHENHOTO YPaBHEHUA C ABYMSA NEPEMEHHBIMMU, NONb3YACh FPAdUKOM,
NPUBOAUTL NPUMEPbI PELLEeHNs YpPaBHEHUS.

PewaTb cnctembl ABYX IMHENHbIX YPABHEHWUI C ABYMSA NepeMeHHbIMM, B TOM YMcae rpaduyecku.



CocTaBnAtb U pewaTb NIMHelHoe YpaBHEHNE NN CUCTEMY JINHENHBbIX ypaBHEHMﬁ Nno yCN10BUIO 3a4a4M,

MHTEPNPETUPOBATbL B COOTBETCTBUUN C KOHTEKCTOM 3a4a4n I'IOﬂy‘-IEHHbIﬁ pe3ynbrar.

DYyHKUUKU

M306pa>+<aTb Ha KOOpAMHaTHOVI I'IpFIMOﬁ TOYKHN, COOTBETCTBYHOWMHNE 3a4aHHbIM KOOPANHATAM, /1y4U, OTPE3KMU,

MHTEepPBa/ibl, 3aNMNCbIBAaTb YACNOBbIE MPOMEXKYTKN Ha anre6pamquK0M A3blKe.

OTmMeyaTb B KOOPAMHATHOM NJIOCKOCTM TOYKM MO 3a4aHHbIM KOOPAMHATaM, CTPOUTb rpadnKn IMHENHbIX GYHKLMIA.

CTpouTb rpadumk GyHKUMM y = |X].

OnucoiBaTb C NOMOLLBIO d)yHKLI,VIVI M3BECTHblE 3aBUCMMOCTU MeXY BEIMYNHAMUN. CKOPOCTb, BpeEMA, PAaCCTOAHUNE, LEHA,

KOJIMYECTBO, CTOMMOCTb, MPON3BOAUTENBHOCTL, BpeMs, 06bEM paboTbl.
HaxoanTb 3HaueHne GyHKLMM NO 3HAYEHUIO e€ apryMeHTa.

MoHMMmaTb rpadmnyecKkunii cnocob npeacTaBaeHUn 1 aHaan3a MHGOPMaLLMM, U3BAEKATb U MHTEPNPETUPOBATD

nHbopMaumio ns rpadMKoB peasibHbIX NPOLLECCOB U 3aBUCUMOCTEN.

TEMATUYECKOE NJTIAHUPOBAHUE

7 KNACC

Ne HaumenoBanue KonunuecTBo uacos

n/ pa3zesioB U TeM

i IIPOrpaMMBbI

Bceer Kontponbu ITpakTuueck
0 BIC paboTHI ne paboTsl

1 Yucna n 25 1 BBEIUTE
BBIYHCIICHUS. 3HAYEHHUE
PammonansHbIE
quciia

2 Anrebpaneck 27 1 BBEIUTE
W€ BBIPAKEHUS 3HAYEHHE

3 VYpaBHeHud 1 20 1 BBEIIHTE
HEPaBEHCTBA 3HaYEHHE

4 Koopnunate! u 24 1 BBEIUTE
rpaduky. 3HAYCHHE
DOyHKIAH

5 [ToBTOpeHue n 6 1 BBE/IUTE
000011eHne 3HaUYEHUE

J1006aBHUTE CTPOKY

OBIIEE KOJIMYECTBO 102 5 0

YACOB I10
ITPOI'PAMME

JreKkTpoHHBIe (I (POBEIC)
00pa3oBaTeNIbHBIC PECYPCHI

[[BubmoTexa LJOK
https://m.edsoo.ru/7f415b9

0]]

[[bubmoteka IIOK
https://m.edsoo.ru/7f415b9

0]]

[[Buomoteka IJOK
https://m.edsoo.ru/7f415b9

01]

[[bubmoteka [IOK
https://m.edsoo.ru/7f415b9

01]

[[BubmioTeka ITOK
https://m.edsoo.ru/7f415b9

01]
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KaneHpapHo - TemaTMyeckoe NiaaHMpoBaHue no anrebpe B 7 Knacce

(3 yaca B Hepento, Bcero 102y)

YuebHuK: Anrebpa 7kn. AsTopsl :H0.H.MakapblueB 1 gap., Mocksa «[lNpoceelteHne», 2023
Yuutenb: Hakctxoesa 3.b.

HanmeHoBaHUWe pa3aena, TemMbl YPOKa [aTa nposeaeHun Ko
m
yec
TBO
yac
0B

MnaH daKTt

BbipaxkeHusA, TOXKAECTBA, ypaBHEHUA

PauunoHanbHble ymcna. MNoeropeHne 3
Yucnosble BblpaxKeHUA. 4
BxoaHas KOHTpoabHas paboTa 1
BbipaXkeHuA c nepemeHHbIMU 1
CpaBHeHMe 3HaYeHN I BblpaXKeHui 2
CBoWcTBa AENCTBUIA Ha, YMCnamm 1
ToxpecTa. ToXKAeCTBEHHbIE Npeobpa3oBaHMA 2
BblpaXKeHui

KoHTponbHasa pabota Nel. «BbipaxkeHusa» 1
YpaBHEHUA N ero KopHu 2
JInHetHoe ypaBHEHME C 0O4HON NepeMeHHOM 2
PelweHne 33,434 C NOMOLLbIO YPaBHEHN 2
KoHTponbHasa paboTta N22 « YpaBHeHUs ¢ 1
0AHOW NnepemeHHOoN»

dYyHKUMKU

Yucnosble NPOMEXYTKU 1
YT1o Takoe PyHKUMA 1
BblumcneHune 3HaueHu dyHKUuKM no popmyne 2
lpaduk PyHKUUM 2
Mpamas NpPonopLMOHaNbHOCTb M ee rpadmk 2

NnHeiHan oyHKUMSA 1 ee rpadmk 3




KoHTponbHasa paboTta Ne3 «J/luHeitHasa
byHKUMa»

CreneHb C HaTypa/ibHbIM NOKasartesem

Orlpe,u,eneHme cTeneHn C HaTypa/ibHbIM
NOKasaTtenem

YMHOeHWe 1 geneHune cteneHem

Bo3segeHue B cTeneHb npounsseneHnAa 1
creneHun

OAHo4YNEeH M ero cTaHAapTHbIN BUA,

YMHOXeHne ogHouneHos. Bo3segeHne
OAHOYNEHA B CTENEHDb

DYHKUMM Y= X* 1 y=X> 1 UX rpaduKm

KoHTponbHasa paboTta Ne4 «CreneHb ¢
HaTypa/sibHbIM NOKa3aTesem. O4HOUYIEHbI »

MHorouneHol

MHorouneH u ero CTaHAapTHbIVI BUnL4,

CnoreHune 1 BblMMTAaHNE MHOMO4Y/1EHOB

YMHOXeHne ogHO4YNEeHA HA MHOro4Y1eH

BbiHeceHune O6LLI,EI'O MHOMUTENA 338 CKOBKM

KoHTponbHasa pabota Ne5 «CnoxeHue u
BbluMTaHUE MHOrouneHos. MpousseaeHue
OAHOY/IEHa Ha MHOTOY/IEH »

YMHOXeHNe MHOro4ieHa Ha MHOro4eH

PasnoKeHne MHOroYieHa Ha MHOXUTENN
CNocobom rpynnupoBKM

KoHTponbHas paborta Ne6 «MpousseaeHune
MHOro4/1IeHOB»

KeBagpaT cymmbl U KBagpaT pa3HOCTU

BosBegeHue B KBagpaT v B Ky6 cymmbl U
pa3HOCTM ABYX BblpaXKeHWUi

PasnoKeHune Ha MHOXUTENU C MOMOLLbIO
dopmyn KBagpaTa CymMbl U KBaZpaTta pasHOCTU

YMHOMeHWe PasHOCTM ABYX BbIPAKEHWUI HA UX
cymmy

PasnokeHne pa3HOCTM KBaAPaATOB Ha
MHOXUTeNn

PasnoeHune Ha MHOXUTENM CYMMbl U Pa3HOCTU
KyboB

KoHTponbHas paborta Ne7 «dopmynbl
COKpaLLEeHHOro YMHOXEHUA»

Mpeo6pasoBaHue L,e0ro BblpaXKeHus B
MHOTO4/1eH

anMEHEHMe Pa3/TNYHbIX cnocobos ana
Pa3noxXeHnA Ha MHOXXUTeNN




KoHTponbHasa paboTta Ne8 «MpeobpasosBaHue
LenbiX BbipaXKeHnii»

Cuctembl IMHEUHDbIX YPpaBHEeHUM

JInHeHoe ypaBHEHME C ABYMA NepeMeHHbIMM

lpadyMK AMHENHOrO YPaBHEHUSA C ABYMSA
nepemeHHbIMn

CucTeMbl IMHENHbIX YpaBHEHWUI C ABYMSA
nepemeHHbIMM

Cnocob noacTaHoOBKM

Cnocob cnoxkeHus

PewweHne 3a4a4 C NOMOLLbIO CUCTEM YPaBHEHMUI

KoHTponbHaa paboTta N29 «Cucrembli
JNINHEHbIX ypaBHEHUA»

MosTOpeHue

YpaBHEHUs C 0AHON NepeMeHHOM

CTeneHb C HaTypa/ibHbIM NOKasaTenem 1 ee
CBOMCTBA

CYMMa N Pa3HOCTb MHOIo4/1eHOB

I'Ipomsse,u,eHme OoAHOY/1EHA N MHOIo4/1€Ha

dopmybl COKPALLLEHHOTO YMHOMKEHMSA

UToroBas KOHTpoO/IbHanA paboTa




