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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa €BNSeTCA OfHWM M3  OMOPHbIX KYpPCOB OCHOBHOIO 06LLEro
06pa3oBaHMs: OHa 06ecnevmBaeT U3yyeHue Apyrux AUCUUNINH, KaK eCTeCTBEHHO-
Hay4yHOro, TaK W TYMaHWTapHOro LWK/IOB, €& OCBOeHWEe Heobxoaumo ans
MPOAO/MHKEHUS 00pa30BaHMSA M B MOBCEAHEBHOM XXU3HU. Pa3BuTue y 00yyaroLLmxcs
Hay4HbIX MPeACTaB/NeHNiA O MNPOUCXOXAEHUN W CYLLHOCTU asirebpanyeckmnx
abCcTpakumi, cnocobe OTpaKeHUst MaTeMaTUYECKON HayKOWN SBNEHWIA U MPOLIECCOB
B Npupoge M 06LLeCTBe, POSM MATEMATMUYECKOr0 MOAENMPOBAHUA B Hay4HOM
MO3HaHWW 1 B NPaKTUKe CNocoO6CTBYET (hOPMUPOBAHMIO HAy4YHOI0 MUPOBO33PEHNA
N KayeCTB MbILL/IEHNS, HEOOXOAMMbBIX ANS afanTauMn B COBPEMEHHOM LIMPOBOM
obulectBe. WM3yyeHne anrebpbl 0bGecrneymBaeT pasBUTME YMeHWs Habnwoaath,
CpaBHMBaTb, HaxOAWUTb 3aKOHOMEPHOCTW, TPebyeT KPUTUYHOCTU MbILLIEHUS,
CMOCOBHOCTN aprymeHTMPOBaHHO 0OOOCHOBbLIBATL CBOM [EWCTBUA U BbIBOAPI,
(hopmynupoBatb yTBePXKAeHNA. OCBOEHME Kypca anrebpbl 06ecreynBaeT pasBuTme
NOTNYECKOTO MbILL/IEHUS  00Y4YatoWMXCA: OHM  UCMOSMb3YIOT  AefYyKTUBHbIE W
NHOYKTUBHbIE pacCcy)kaeHns, 0606LLeHe U KOHKpPeTU3aL Mo, abcTparnpoBaHmne u
aHanornto.  O6yyeHWe anrebpe npeanonaraeT  3HAUYUTENbHBLIA  OObBEM
CaMOCTOATE/IbHOW  AeATENIbHOCTU  00YyYatoLMXCa, MNO3TOMY CaMOCTOATENbHOE
peLleHme 3aad ABMSETCA peasim3aumein 4eaTeNlbHOCTHOro NPUHLMNA 06yYeHNs.

B cTpykType nporpammbl y4eGHOro kypca «Anrebpa» A1 OCHOBHOIO
06Lero obpasoBaHNs OCHOBHOE MECTO 3aHMMAtOT CofepXKaTe/lbHO-MeTOANYECKME
NNHUK: «Yrcna U BbIMUCIEHUSA», «ANTebpanyeckme BbIPaKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DYHKUUM». Kaxaas u3 3TUX COLepXKaTe/lbHO-MeTOANYECKMX
NMHWIA Pa3BUBAETCA Ha MPOTSHKEHUMN TPEX NET N3yUYeHUs Kypca, B3aMOAENCTBYSA C
APYrUMU  ero NHMAMKU. B xofe M3yveHMs y4yeBHOro Kypca 06y4aroLimmcs
MPUXOANTCS NIOTUYECKN pacCy)XAaTb, MCMOMb30BaTb TEOPETUKO-MHOXECTBEHHbIN
A3blK. B CBSI3M € 3TMM B nporpamMmy y4ebBHOro Kypca «Anredbpa» BK/OYEHbI
HEKOTOPbIE OCHOBbI /IOTMKW, NPeACTaB/eHHblE BO BCEX OCHOBHbIX pasfenax
mMaTemMaTMyeckoro obpasoBaHMsi U COCOOCTBYIOLLME OBMAfEHNIO 06YyyatoLLMMUCA
OCHOB  YHMBEPCA/IbHOIO  MaTeMaTMyecKoro A3sblka.  CofepkaTeslbHOW U
CTPYKTYPHON OCOBEHHOCTBHO Y4ebHOro Kypca «Anrebpa» SBASETCH €ro
NHTErPUPOBaHHbIA XapakTep.

CofepaHue nMHMM «4ucna W BbIMUCEHUS»  CNYXXUT OCHOBOW [ANs
AA/TbHEALLEro U3yyeHUs MaTeMaTuKKU, CroCOBCTBYET PasBUTUIO Y 0OydatoLLmMXcs
NOTNYECKOr0 MbILLIEHNA, (POPMUPOBAHMIO YMEHWNSA NMOMb30BAaTLCA a/iropUTMami, a
TaKKe NMPUOBPETEHNIO NPAKTUYECKUX HABbIKOB, HEOOXOAMMbIX A/ MOBCELHEBHOM
XXW3HW. Pa3BuTMe MOHATUA O YKMCe Ha YPOBHE OCHOBHOIO 06Lero obpasoBaHus
CBA3aHO C pauMOHa/IbHbIMU M UppPaLUOHa/IbHBIMKU  YcnaMKy, (HOPMUPOBaHUEM



NPeacTaBEHNA O [AENCTBUTE/IbHOM u4ucne. 3aBepLUeHME OCBOEHWUS YMNC/IOBOW
NMHUW OTHECEHO K cpefHeMy 00LLeMy 06pa3oBaHuIo.

CopepxxaHue aByX anredbpamyeckux MMHNIN — «Anrebpanyeckme BblpaXKeHUs»
N «YpaBHEHMSA N HepaBeHCTBa» CMNOCOOCTBYET POPMMPOBaHMIO Y 0By4aroLLmxca
MaTeMaTU4yeckoro arinapara, HeobXOAMMOro A7 peLleHus 3afady MaTemaTuKy,
CMEXHbIX MpeAMeTOB M MNPaKTUKO-OPUEHTUPOBaHHbLIX 33dady. Ha ypoBHe
OCHOBHOro 06Lero 06pa3oBaHNA Y4ebHbIN MaTepuan TrpynnupyeTcs BOKPYT
pauMOHa/IbHbIX BbIpaXXeHWA. Anrebpa AeMOHCTPUPYET 3HaYeHne MaTeMaTUKN Kak
A3blka [A/19 MOCTPOEHUA MaTeMaTMYeCKUX MOJeNeid, OonucaHus MpoLeccoB U
SBNEHNA peanbHOro mupa. B 3agaun o0yuveHMs anrebpe BXOOAT TaKXe
[a/ibHeillee  pasBUTWE  aIrTOPUTMUYECKOTO  MbILWIEHNS, Heobxoaumoro, B
4aCTHOCTW, [N OCBOEHWUA Kypca WH(OPMaTUKKA, W OBMafeHNe HaBblkamMu
AelyKTUBHbLIX paccy>XaeHWid. Mpeobpa3oBaHe CUMBO/bHBLIX (POPM CrOCO6CTBYET
Pa3BMTUIO BOOOPaXKEHMS, CMOCOBHOCTEN K MaTeMaTUYeCKOMY TBOPUECTBY.

Cofiep>kaHune yHKLMOHaIbHO-rpaunyeckon TMHUM HaLeneHo Ha NosyYeHune
00yyaloWMMNCS 3HAHUIA 0 (DYHKUMSAX KaK BadKHEWLIe MaTemMaTUY4ecKon moaenu
A9 ONucaHnsa 1 UccnefoBaHNA pasHOO6pasHbIX MPOLLECCOB N SBNEHWIA B NPUPOAE
n obuwectee. M3yyeHne martepuana CrocoO6CTBYeT pa3BUTUIO Yy 00y4aroLmxcs
YMEHUS UCMNOb30BaTh Pas/IyHble BbipasuTe/bHblE CPeACTBA A3blka MaTeMaTUKM —
C/IOBECHblE, CUMBO/NYECKME, Tpalduyeckne, BHOCUT BKNag B (hopMUpOBaHue
NpefCTaB/IEHNIA O PO/ MaTEMATUKN B PasBUTUM LUBUIM3ALMN U KYNIbTYPbI.

CornacHo y4ye6bHOMy nnaHy B 7-9 Knaccax W3y4vaeTcsi y4yebHblil Kypc
«Anredpa», KOTOPbIA BK/OYaET Cnefylolme OCHOBHbIE pa3fefibl COAepXKaHWs:
«Hucna wn  BblUMCNEHUA», «ANrebpanyeckne BbIPDKEHUS», «YPaBHEHUSA U
HepaBEHCTBa», «PYHKLUN».

Ha n3yyeHwue yyebHoro kypca «Anredpa» otsogmtca 306 4YacoB: B 7 Kracce
— 102 yvaca (3 yaca B Hefento), B 8 knacce — 102 yaca (3 yaca B Hefenwo), B 9
Knacce — 102 yaca (3 yaca B HefleNto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucjaa ¥ BLIYUCJTIEHUA

[poby 06bIKHOBEHHbIE U AECATUYHbIE, NEpexod OT OAHOW (hOpMbl 3anmcu
apobeir K apyroil. TlOHATME paunoHasbHOrO0 4ucna, 3anuncb, CpPaBHEHWE,
yropsAoYMBaHne  pauuoHasibHbIX — uncen.  ApugmeTMyecKne  LelcTBus  C
pauMoHanbHbIMK YncnaMu. PelleHne 3aday U3 peasibHON NPaKTUKM Ha 4acTu, Ha
apo6wn.

CTeneHb C HaTypa/lbHbIM MOKa3aTesieM: OrnpegenieHve, npeobpasoBaHune
BbIP2XXEHMI Ha OCHOBE OrnpejeneHns, 3anncb 60bLINX Yncen. MpoLeHTbI, 3anmnch
MPOLEHTOB B BMAE APO6W M Apo6u B BMUAe MPOLEHTOB. TPU OCHOBHbIE 3a4ayn Ha
MPOLEHTbI, peLLieHMe 3aa4d U3 peasibHON NPaKTUKN.

MpyMeHeHWe MPU3HAKOB  AE/IMMOCTW, Pa3fioXKEHWE Ha  MHOXUTENM
HaTypa/lbHbIX YMCen.

Pea/lbHble  3aBMCMMOCTM, B TOM 4uCne npamasd W obpaTHas
MPONOPLMOHAILHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

MepeMeHHble, YNC/IOBOE 3HAYEHME BbIPXKEHUS C NepemMeHHON. [lonycTMble
3HaYeHNs rnepeMeHHbIX. MpeacTaBneHne 3aBUCMMOCTI MEXY BeMYMHaMN B BUJE
thopmynbl. Beluncnenns no gopmynam. MNpeobpasoBaHme 6YKBEHHbIX BblpaXKeHUN,
TOX/ECTBEHHO paBHble BbIPAXEHWUA, MpaBuna npeobpasoBaHUs CyMM U
MPON3BEAEHUIA, NPaBu/a PaCcKPbITUSA CKOOOK 1 NpUBeAEHNS NOAOGHbIX CnaraeMblx.

CBolicTBa CTeneHN ¢ HaTypa/ibHbIM MoKa3aTesieM.

OfHousIeHbl 1 MHOroYNeHbl. CTeneHb MHOrousneHa. CnoXeHue, BbluMTaHMe,
YMHOXEHME MHOrouneHoB. Popmys/bl  COKPAWEHHOIO YMHOXEHWA: KBagpar
CyMMbl W KBafpaT pasHoCcTM. dopmyna pa3HOCTM KBafgpaToB. Pa3noxeHume
MHOFO4/IEHOB Ha MHOXWTENMN.

YpaBHeHMs U HEPABEHCTBA

YpaBHeHMe, KOpeHb YpaBHeHWs, MNpaBuia npeobpa3oBaHNS YypaBHEHUS,
PaBHOCU/IbHOCTb YPaBHEHMUIA.

JInHeliHOe ypaBHeHWE C OAHOWN MEPEeMEHHOM, YMC/I0 KOPHEW JIMHEMHOro
YpaBHEHMS, peLUeHne JNMHENHbIX YypaBHeHWn. CocCTaBfieHWe YpaBHEHMI MO
YCNOBMIO 3aaun. PeleHne TEKCTOBbIX 3afay C MOMOLLbHO YPaBHEHWIA.

JIHeiHoe ypaBHEHWe C ABYMSI NMEPEMEHHBIMU U ero rpagink. Cuctema aByx
NNHENHbIX YPaBHEHUI C ABYMSI MepPeMeHHbIMW. PelleHne CUCTEM YpaBHEHWI
CMoco60M MOACTAaHOBKW. [puMMepbl pelleHns TEKCTOBbIX 3afady C MOMOLLbHO
CUCTEM YpaBHEHWM.

DOyHKIUU



KoopanHata ToUKM Ha npssMoii. YncnoBble MPOMEXYTKW. PacCTosiHue mexay
ABYMSA TOUKaMUN KOOPANHATHOW NPSMONA.

MpsamoyrosibHas cuctemMa KoopauHat, ocum Ox mn Oy. Abcumucca n opavHarta
TOYKWN Ha KOOPAMHATHOI MA0CKOCTU. MNprMepbl rpadinKoB, 3aaHHbIX (hopMyiamu.
UTeHne rpauKoB peanbHbIX 3aBUCMMOCTER. [loHATME QyHKUMK. [padmk
(hyHKUMK. CBONCTBA (DYHKUMIA. JTHENHAA PYHKLMSA, eé rpadmK. [paduk gyHKLmMK
y = |X|. Ipathmyeckoe pelleHne JSIMHEeNHbIX YpPaBHEHWA W CUCTEM JIMHENHbIX
YPaBHEHWIA.

8 KJIACC

YucJa 1 BBIYUCIEHUS

KBagpaTHbIA KOpeHb M3 uucna. [oHATME 06 wppaunoHasibBHOM Yucrie.
[ecAaTnyHble NPUGIMKEHNS nppaLnoHaibHbIX Ynces. CBOMCTBa apuMETNYECKIMX
KBafpaTHbIX KOPHE 1 NX NPMMeEHeHNe K Npeobpa3oBaHNi0 YMC/IOBbLIX BbIpaXKEHI
W BbluMCNEHWAM. [eACTBUTENIbHbIE YMCha.

CTeneHb C LenbiM NokasaTenem 1 eé ceoicTea. CTaHAapTHas 3anmch Yncna.

Anrebpanyeckme BblpaKeHNAANTredpandecKue BhIPaKeHUsl

KBagpaTHbIA  TPEXYneH, pas3/ioXXeHWe KBajpaTHOro  TpéxuneHa Ha
MHOXUTENN.

Anrebpanyeckas [Apobb. OCHOBHOe CBOWCTBO asirebpavyeckor [Apoow.
CnoxeHue, BbluMTaHWE, YMHOXeHWe, [efneHne anrebpanyeckmx  [apobeil.
PaLoHaNbHblEe BbIpaXXeHNA 1 UX NpeobpasoBaHme.

YpaBHeHNs N HEPaBEHCTBAY paBHeHHS U HEPABEHCTBA

KBagpaTHoe YypaBHeHMe, (OpMy/na KOPHei KBafpaTHOro YypaBHEHWS.
Teopema BueTta. PelleHne ypaBHEHWIA, CBOAALLMXCA K IMHEMHBbIM U KBaApaTHbIM.
MpocTeiumne ApO6HO-paLMOHasbHbIE YPaBHEHNS.

["pagmyeckas MHTepnpeTaums ypaBHEHUA C ABYMS MEPEMEHHbLIMU U CUCTEM
NMHENHbIX YPaBHEHWA C [ABYMSA MepeMeHHbIMU. TlpUMepbl PeLIeHUss CUCTEM
HENIMHENHbIX YPaBHEHWIA C ABYMS MEPEMEHHbIMM.

PelLeHMe TeKCTOBbIX 3a[ay a/irebpanyeckmM cnocoooMm.

Yuncnosble HepaBeHCTBa M X CBOMCTBa. HepaBeHCTBO C OHOIN MepeMeHHOMN.
PaBHOCU/IbHOCTb HepaBeHCTB. JIMHElHble HepaBeHCTBA C O[HOW MNEepeMeHHON.
CunCTeMbI TIMHEHbIX HEPaBEHCTB C OAHOI NepemMeHHON.

PYHKUNNDYHKIIHA

MoHATMe QyHKUuMKU. OO6nacTb OnpeAeneHUss U MHOXECTBO  3HAYeHUN
(hyHKUMM. Cnocobbl 3a8aHNs DYHKLUNIA.

MpagnK (yHKUMK. UTeHne CBOWCTB (PyHKUMM MO eé rpadmky. MNpumepsl
rparKoB (hyHKLMIA, OTpaXKatoLLmMX peasibHble NMPOLLECCHI.



®PYHKUMM, ONUCbIBAKOLLME TMPAMYKO W 06pPaTHYK MPOMopLMOHa/IbHbIE
3aBMCUMOCTU, UX rpadukn. DyHKUMM Y = X2, ¥ = X3, y = VX, y=|x|. Fpadmueckoe
peLLIeHMe ypaBHEHWIA 1 CUCTEM YPaBHEHWIA.
9 KJIACC

Yucjaa ¥ BLIYUCJTIEHUA

PauMoHaNbHble YnCna, UppauvoHaibHbIE YMCA, KOHEYHble N GeCKOHEeYHble
[ecATUYHbIE Ap06U. MHOXECTBO AeNCTBUTENbHBLIX YNCEN, AeNCTBUTE/bHbIE YMCia
KaKk OeCKOHeYHble [ecATUYHble Apobu. B3auMHO OfHO3Ha4yHOe COOTBETCTBUE
MeXy MHOXeCTBOM [eACTBUTENbHbIX YMCeNT N KOOPANHATHOW NPSMONA.

CpaBHeHMe  [eNCTBUTE/IbHLIX  4YuCeN, apuMeTUYecKue [elcTeBus C
[eACTBUTE/bHLIMU YMCNaMU.

Pa3vepbl 00BLEKTOB OKpYXaloLWlero mupa, AAUTeNIbHOCTb MPOLECCOB B
OKpY>KatoLem Mupe.

MpnbnMKEHHOE 3HaYeHNe BEMUYUHBI, TOYHOCTbL NPUBAKEHNA. OKpyrieHue
ymcen. MNMpuknaka v oUeHKa pe3ynbTaToB BbIUYMCIEHWNA.

YpaBHeHUS U HEPABEHCTBA

JNnHeliHoe ypaBHeHWe. PellieHne YpaBHEHWIA, CBOAALLIMXCA K IMHENAHbIM.

KBagpaTHOe ypaBHeHMe. PelleHre YpaBHEHWIA, CBOAALLMXCA K KBafpaTHbIM.
BukBagpaTHoe ypaBHeHVe. TpuMepbl pelleHnst YpaBHEHWUIA TPETbe U YeTBEPTON
CTErMeHei pasnodXXeHNeM Ha MHOXUTENN.

PelwleHne [Apo6HO-paLMOHa/IbHbIX YpaBHEeHUI. PelueHVe TeKCTOBbIX 3afad
asirebpanyeckMm mMeToAoM.

YpaBHeHue C [ABYMS MepeMeHHbIMM U ero rpaguk. PelleHWe cUCTeM ABYX
NNHENHbIX YPaBHEHWIA C ABYMSA NepeMeHHbIMU. PeLleHre CUCTEM [ABYX YPaBHEHWIA,
OHO W3 KOTOPbIX /fIMHENHOE, a [Opyroe — BTOPOW cTeneHW. [padmyeckas
NHTepNpeTaums CUCTEMbI YPaBHEHWIA C ABYMS NepeMeHHbIMM,

PelLieHMe TeKCTOBBIX 3a[ay a/irebpanyeckM cnocoooMm.

Yncnosble HepaBeHCTBA U MX CBOWCTBA.

PelleHVe NMHERHbIX HepaBeHCTB C OAHOW MepemMeHHON. PelueHMe cuCTeM
NIMHEMHBbIX HepaBeHCTB C OfHOM nepeMeHHON. KBagpaTHble HepaBeHCTBa.
"pagmyeckasds WHTepnpeTaunss HEepaBeHCTB U CUCTEM HEPaBEHCTB C [ABYMS
MepeMeHHbIMU.

PYHKUNNDYHKIIUT

KBagpaTuyHaa ¢yHKuMsA, eé rpaduk n ceoicTea. lMapabona, KoopauHaTbl
BepLUMHbI Mapabosibl, 0Cb CUMMETPUM Napabosbl.

Mpatnkm hyHKUMIA: y = kx, y = kx + b, y = k/X, y = X3,y = VX, y = [X| , n ux
CBOMCTBA.



Uncnosble  nocriefoBaTe/lbHOCTUUMCIOBbIE  MOCJEI0BATEILHOCTH U
nmporpeccuu

[MoHATME 4YMCIOBOI NOCneaoBaTeNlbHOCTU. 3afaHue nocnefoBaTe/lbHOCTY
PEKYPPEHTHOWM (hopMy/or U POPMY/IOI N-ro YneHa.

ApndmeTnyeckas 1 reometTpuyeckas nporpeccun. Popmynbl N-ro unieHa
apU(HMETNYECKOM 1 reOMETPUYECKOM NPOrpeccuii, CyMmMbl MepPBbIX N Y/IEHOB.

306paxkeHre UEHOB apuU()METUYECKOM W TeOMETPUYECKOM Mporpeccui
TOYKaMN Ha KOOPAWHATHOW NAOCKOCTU. JIMHEWHbIA N 3KCMOHEHUMabHbIA POCT.
CNOXHble NPOLIEHTBI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yJbTaThl OCBOEHWS Mporpammbl Y4eOGHOro Kypca
«Anrebpa» XapakTepunsyrTcs:

1) naTrpuoTHYecKOe BOCIUTAHME:

MNPOAIBMIEHNEM WHTepeca K MNPOLWIOMY W HacTOsWEMY POCCUMIACKON
MaTeMaTWKKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTUMDKEHUSM  POCCUMCKUX
MaTeMaTUKOB N POCCUMCKON MaTEMATUYECKOWN LUKOMbI, K WUCMO/b30BaHUIO 3TUX
AOCTUXKEHWNIA B APYTrnX HayKaX U NPUKnagHbIX chepax;

2) TpakIaHCKOEe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

rOTOBHOCTbO K BbIMO/IHEHMIO 06A3aHHOCTEN FpaXKaaHUHa U peannsauumn ero
npas, MpeAcTaBfieHMEM O MaTemMaTUYecKMX OCHOBaxX (DYHKLMOHMPOBaHUSA
Pa3NYHbIX CTPYKTYP, SIBMEHMIA, Npoueayp rpaxaaHckoro obuiectsa (Hanpumep,
BbIGOPbI, OMPOCHI), TOTOBHOCTLIO K 0OCYXX/AEHUIO 3TUUYECKMX NPO6/IEM, CBA3AHHbIX
C MNPaKTUYECKUM MNPUMEHEHVMEM AOCTMXKEHWUA HayKM, OCO3HAHMEM BaXXHOCTU
MOPa/IbHO-3TUYECKUX NPUHLMUIMOB B AeATeNIbHOCTN YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Y4yacTMe B pPeLUeHUN MPaKTUYeCKUX 3aaad
MaTeMaTMUeCKO HanpaB/fEHHOCTM, OCO3HAHWEM BaXKHOCTM MaTeMaTMYeCcKoro
006pa3oBaHNA Ha MPOTSHKEHUU BCEM XXMU3HW ANS YCMNELIHON MpodecCcroHabHOM
AEeATENbHOCTN N Pa3BUTMEM HEOOXOAMMbIX YMEHWI, OCO3HaHHbLIM BbIGOPOM U
MOCTPOEHNEM NHANBNAYA/IbHOW TPAEKTOPUMN 06Pa30BaHNSA N XKU3HEHHbIX M1aHOB C
YYETOM JINYHBIX MHTEPECOB U 06LLECTBEHHbIX NOTPEOHOCTEN;

4) acTeTH4YecKOe BOCIUTAHME:

CMOCOOHOCTBID K 3MOUMOHA/IbBHOMY W 3CTETUYECKOMY  BOCMPUATUIO
MaTeMaTUYecKMX O0OBLEKTOB, 3aday, PELLUEHWI, PacCy>KAeHWUA, YMEHWUO BUAETb
MaTemMaTunyeckme 3aKkOHOMePHOCTU B UCKYCCTBE,

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpueHTaumnelr B [eATEIbHOCTM Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeAcTaBNEHN 06 OCHOBHbIX 3aKOHOMEPHOCTSX Pa3BUTUSI Yen0BEKa, NPMpPoabl U
06LLEeCTBa, MOHMMAHWEM MaTeMaTMUYECKOM HayKM KaK Cepbl 4YenoBeyecKoM
[leATeNIbHOCTN, 3TanoB eé pasBUTUA U 3HAYMMOCTU ONA PasBUTUA LUBUIU3ALUN,
OBNIAIEHNEM A3bIKOM MaTeMaTUKM U MaTeMaTUYECKOWN Ky/NbTYpPOM Kak CPefCcTBOM
MO3HaHWA MUpa, OBMAJEHNEM MNPOCTENLLIMMM HaBblKaMW WCCeA0BaTe/IbCKOM
[leATeNIbHOCTY;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 310POBbS H
IMOIIUMOHAJBHOI'O 6J13FOH0qul/lﬂ:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4ecKue 3HaHMS B MHTEpecax CBOEro
300pOBbSi, BeAEHWs  3[0pOBOr0  06pasa  >KWM3HW  (3[A0POBOE  MUTaHUE,
cOaNaHCUPOBaHHbIA  PEeXWUM 3aHSTWIA W OTAbIXa, PerynspHas uanyeckas
aKTMBHOCTb), C(DOPMMPOBAHHOCTbIO HaBblKa PeqIeKCMK, MPU3HaHNEM CBOErO
MpaBa Ha OLLUMOKY 1 TaKOro XXe NnpaBa fIpyroro YenoBekKa;

7) K0JI0THYECKOE BOCITUTAHHE:

OpUWEeHTaLMel Ha NPUMEHEHME MaTeMATUYECKNX 3HAHWI NS peLLeHns 3aaad
B 06/MacT COXPaHHOCTM OKPYXKatoLLei cpefbl, MNaHWPOBAHUS MOCTYMNKOB W
OLIEHKM WX BO3MOXHbIX MOCNEACTBUIA [N OKPYXKatolleli cpeflbl, OCO3HAHUEM
rno6asbHOro XapakTepa 3KOM0rM4Yeckmx npobaem 1 nyTeit NX peLleHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpenbl:

FOTOBHOCTbIO K [e/iCTBMAM B YCMOBMSIX HEOMNPeAeNéHHOCTU, MOBbILIEHNIO
YPOBHSI CBOEI KOMMETEHTHOCTM Yepe3 NPaKTUYEeCKYo AedaTeNlbHOCTb, B TOM YuMcne
YMeHWe Y4nTbCs Y APYruX Ntofieil, NpuobpeTaTb B COBMECTHOM [AesTeNbHOCTM
HOBble 3HaHWSI, HaBbIKN 1 KOMMETEHLMM 13 OMbITa APYruX;

HEeo6X0AMMOCTbIO B (DOPMMPOBAHWM  HOBbLIX 3HaHWA, B TOM uuChe
(hopMynMpoBaTh Uaeu, MOHSATUS, TNOTe3bl 06 06bEKTAX U ABNEHNSX, B TOM UMC/e
paHee HeW3BECTHbIX, 0CO3HaBaTb [JeUUUTbI  COOGCTBEHHbIX 3HaHWUA U
KOMMETEHTHOCTEl, NaHNPOBAaTb CBOE Pa3BUTUE;

CMOCOBHOCTbID  0CO3HAaBaTb  CTPECCOBYHD — CUTyalMiO,  BOCMPUHMMATb
CTPECCOBYIO CUTYalMKO KaK BbI30B, TPeOYIOLIMIA KOHTPMEP, KOPPEKTMPOBATb
MPUHMMaeMble PeLLeHNst U AelAicTBUSA, (HOPMY/NMPOBaTb W OLEHMBATb PUCKU U
nocneacTBms, hopMUPOBATbL OMbIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjoruyecKkue 1eMCTBUSA:

e BbIFBMIATL U XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN MaTemMaTUUeCKNX
0ObEKTOB, MOHATUA, OTHOLUEHWUA MeXay MNOHATMSMKU, (DOPMY/IMPOBaThb
onpeaeneHnss  MOHATWIA,  yCTaHaB/MBaTb  CYLUECTBEHHbIA  MPU3HaK
Knaccugukaumm, OCHOBaHUA A/19 0006OLEHNA W CPaBHEHUS, KpUTepun
MPOBOAVMMOrO aHan3a;

e BOCMPWHMMATb, (OPMYINPOBaTL UM  MPEobpas3oBbiBaTh  CYXKAEHUS:
YTBEpPAUTENIbHbIE N OTpUUATESIbHbIE, eAMHWUYHbIE, YacTHble U 00Lue,
YCNOBHbIE;



BbIABNATL ~ MaTemMaTU4eCcKuMe  3aKOHOMEpPHOCTM,  B3auMMOCBA3N U
MpoTMBOpPeUMs B (pakTaX, AaHHbIX, HAOMIOAEHUAX W YTBEPXKAEHUSAX,
npegnaraTb  KpUTepUW  AN1A  BbISBIEHUA  3aKOHOMEPHOCTE U
MPOTMBOPEYNI;

[enatb BbIBOAbI C WCMO/b30BaHMEM 3aKOHOB /IOTUKW, AEAYKTUBHBLIX U
NHAYKTUBHBIX YMO3aK/HOUYEHW, YMO3aK/THOUeHWIA N0 aHa/10rnu;

pasbupaTb foKasaTeNbCTBa MaTeMaTUYeCKMX YTBEPXKAEHUI (MpsMble 1 OT
MPOTUBHOI0), MPOBOAMTL CaMOCTOATE/IbHO HEC/OXHble [OKa3aTe/bCTBa
mMaTemaTuyeckmx (DakToB, BbICTpamMBaTb aprymMeHTauuio, MpUBOAUTL
MPYMeEPbI U KOHTPNPUMepPbI, 060CHOBbLIBATb COOCTBEHHbIE PACCYXKAEHUS;
BbIGUpaTb Crnocob pelleHWs Yy4yebHOW 3afaun (CpaBHMBATb HECKO/bKO
BapMaHTOB peLUeHns, BblGUpaTb Hambosiee NOAXOAAWMA C  YUYETOM
CaMOCTOSATE/IbHO BblJe/IeHHbIX KpUTepueB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

1CMO/b30BaTb BOMPOCHI KaK MCCNeaoBaTe/IbCKUA MHCTPYMEHT MO3HaHUS,
(hopMynnpoBaTb BOMPOCHI, (hUKCUPYIOLLME MNPOTUBOPEUNe, Mpobremy,
CaMOCTOATE/IbHO YCTaHaB/IMBaTb WCKOMOE W [aHHoe, (OopMMpPOBaThb
rmnoTesy, apryMeHTMpPOBaTb CBOO MO3ULNIO0, MHEHME;

MPOBOAUTL MO CaMOCTOSTENIbHO COCTaB/IEHHOMY MJ1aHY  HEC/TOXKHbIA
3KCMEepUMEHT,  HebO/blIOe  WCCMefoBaHMe MO YCTaHOB/IEHMIO
0COBEHHOCTE MaTeMaTUYecKoro O0O0BEKTa, 3aBMCUMOCTE OOBLEKTOB
MeXay cob0oM;

CaMOCTOATe/IbHO (DOPMYNMPOBaTL 0606LLEHNS N BbIBOAbI MO pe3ysibTaTam
NPoBeAEHHOro Hab/MIOAEHUs, UCCNefoBaHUs, OLEeHMBaTb [OCTOBEPHOCTb
MO/yYeHHbIX Pe3ynbTaToB, BbIBOLOB 1 0000LLEHWIA;

MPOrHO3MpPOBaTb BO3MOXXHOE pas3BUTME Mpouecca, a Takke BblABUraTb
MPeLnosIOXKEHNA O ero PasBUTUM B HOBbIX YC/IOBUSIX.

Pabora c nundopmanueii:

BbISABNISAITb  HEAOCTAaTOYHOCTb WM M36bLITOYHOCTL WMHMOPMaUUK, AaHHbIX,
HeoOX0ANMBbIX A/19 PeLeHNs 3aaauun;

BbIGUpaTb, aHaIM3MpoBaTb, CUCTEMATM3NPOBaTb W WHTEPNPETMPOBaTb
NH(OPMALMIO Pa3/IMYHbIX BULOB U (DOPM MPeACTaB/IEHNS;

BblGMpaTb (Jopmy npeacTaBneHns KHGopMauum U UAIKCTPUPOBATD
pellaeMble 3afayy CXemMamu, AuvarpammaMu, WHOW rpajukoil u unx
KOMOMHaLNaMu;

OLeHMBaTb HAAEXHOCTb MH(opMaUMU MO KPUTEPUAM, MPeASI0KEHHbLIM
yumTesieMm Unmn cpopmMyiMpoBaHHbIM CaMOCTOSTE/TbHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCNPUMHMMATb W (DOPMYNMPOBATb CYXKAEHUS B  COOTBETCTBUM C
YCNOBUAMU N LENAMIN 0OLLEHNA, AICHO, TOYHO, FPaMOTHO BbIPpaXaTb CBOMO
TOUKY 3PEHUA B YCTHbIX U MUCbMEHHbIX TeKCTax, AaBaTb MOSCHEHWUS Mo
X0y peLleHns 3a4ayum, KOMMEHTMPOBATb MOYyYEeHHbI pe3y/bTar;

B X0fe 06CY)XieHns 3afjaBaTb BOMPOCHI MO CYLLECTBY 00CYX4aeMOi TeMbI,
NMpo6/ieMbl, peLlaemMoi 3agaym, BbICKasbliBaTb NAEW, HaLleleHHbIe Ha MOUCK
PEeLUeHnsi, COMoCTaBNATb CBOW CY)XXAEHMS C  CY)XXAEHUAMU  [pYyrux
YYaCTHUKOB Amanora, 06Hapy»XuBaTb pas/imyve N CXOACTBO NO3ULMIA, B
KOPPeKTHOW (hopme (hopMYy/IMPOBaTb Pa3HOr1acus, CBOM BO3PAKEHNS;
NpeacTaBNATb  pesy/bTaTbl  pelleHust  3afayn,  3KCMepuMEHTa,
nccnefoBaHusd,  MNPOeKTa,  CaMOCTOATENIbHO  BbloMpaTb  dhopmat
BbICTYM/IEHWSA C YYETOM 3afay npe3eHTauum 1 0CO6EHHOCTEN ayAnTOpPUN;
MOHMMAaTb W WCMONb30BaTb  MPeMMyLLecTBa  KOMaHAHOW
UHAMBUAYaAIbHOW  paboTbl MpU  peLleHnn Y4yebHbIX MaTeMaTUYeCKmX
3ajavy;

MPUHMMATL LieNlb COBMECTHOWN AesATeNbHOCTK, NIaHMPOBaTh OpraHmn3auuto
COBMECTHO paboTbl, pacnpefensats BuAbl paboT, AoroeapmBaTbCH,
06Cy>XaaTb NPOLECC M pe3ynbTaTr paboTbl, 0606LaTh MHEHNS HECKO/IbKNX
noaen;

y4yacTBOBaTb B TpynnoBbIX qopmax paboTbl (06Cy)KAeHWs, 06MeH
MHEHMSMKW, MO3rOBble LUTYPMbl W [APYrue), BbINOMHATL CBOK 4acTb
paboTbl ¥ KOOPAUHMPOBATb CBOW AEACTBUSA C APYrMM YieHaMy KOMaHAb!,
OLeHMBaTb Ka4yeCTBO CBOEro BKMafa B O6LMIA MPOAYKT MO KpUTEpPUSM,
ChopMynMpoBaHHLIM Y4aCTHMKaMU B3aMOLENCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATE/IbHO COCTaB/IATb M/iaH, anropuTM peLleHns 3agaun (Mnm ero
4aCTb), BblOMpaTb CrOCO6 pelleHns C YYETOM MMEKOLMXCA PECYPCOB U
COOCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaTb W KOPPEKTMPOBATb
BapMaHTbl PELLEHWNI C YH4ETOM HOBOW MH(hOpMaLUN.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

B/lafleTb  CnocobamMu  CamMOMnpoBepKW, CaMOKOHTPONA  Mpouecca WU
pesynbTaTa peLleHns MmaTeMaTUyeckol 3afaudu;

npeaBuaeTb TPYAHOCTW, KOTOPblE MOTFYT BO3HUKHYTb MNPU  pPeLLeHn
3afjaun, BHOCUTb KOPPEKTUBbI B [EATE/IbHOCTb HA OCHOBE HOBbIX
06CTOATENLCTB, HAMAEHHbIX OLIMOOK, BbISIB/IEHHLIX TPYAHOCTEN;
OLeHVBaTb COOTBETCTBUE pe3y/ibTaTa LeATeNlbHOCTM MOCTaB/IEHHON Lenn
N YCNOBUAM, OOBACHATb MPUYMHbBI JOCTUXKEHUSA UM HELOCTVKEHUA LEsn,
Haxo4WTb OLIMOKY, AaBaTb OLEHKY NPUOOPETEHHOMY OMbITY.



INPEAMETHBIE PE3YJIBTATBI

K KOHUy o006y4yeHMs B 7 kKiacce OOyuvatOLLMIACA MONYy4nT CchefdytoLme
npeaMeTHble pe3y/nbTaTbl:

Yucjaa ¥ BLIYUCJTIEHUSA

BbINonHATb, coyeTasds YCTHble M MUCbMEHHble MPUEMBI, apuimeTUyecKne
[EVCTBUA C pauoHa/IbHbIMW YMCIaMU.

HaxoanTb 3Ha4YeHUs YMCMOBbLIX BbIPWKEHWUA, MPUMEHATH pPa3HO0bpasHble
CMoco6bl U NPUEMBI BbIYUCNEHNS 3HAYEHWNIA APOOHbIX BbIPaXKEHWI, COAepPXKaLLmMX
0ObIKHOBEHHbIE U AEeCATUYHbIE APOOU.

[MepexofuTb OT OA4HON (hOPMbI 3amMcKU Yucen K Apyrov (nmpeobpas3oBbiBaTh
NECATUYHYIO [p06b B OObIKHOBEHHYH), OObIKHOBEHHYID B [ECATUYHYIO, B
4aCTHOCTM B 6ECKOHEUHYIO JeCATUYHYHO ApPO00b).

CpaBHVBaTb 1 yNopaA04MBaTh paumoHasibHble Ynicna.

OKpyrnsTb yncna.

BbINONHATL NPUKMAKY W OLEHKY pe3y/bTarta BbIYUCIEHWNIA, OLEHKY 3HaUYeH
YMC/IOBbIX BbIP&XXEHWA. BbINOMHATL AEACTBUA CO CTEMEeHAMU C HaTypaslbHbIMM
rokasaTensmu.

MpUMeHATbL  MPU3HAKW  Ae/IMMOCTK,  PasfioXXeHWe Ha  MHOXUTENN
HaTypa/ibHbIX YmMCer.

PewaTtb MpaKTUKO-OPMEHTMPOBaHHbIE 3afayu, CBA3aHHble C OTHOLLEHWEM
BE/INYMH, MPONOPLMOHAIBHOCTLIO BENVYMH, MPOLEHTaMW, WHTEPNpPeTMpoBaThb
pe3ynbTaTbl pelleHns 3a4a4 ¢ YY4ETOM OrpaHMyeHunin, CBA3aHHbIX CO CBOMCTBaMM
paccMaTpuBaeMbiX 0OLEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

cnonb3oBaTb anrebpavyeckyto TEPMUHOMOMMIO Y CUMBOIMKY, MPUMEHATb
eé B npoLiecce OCBOEHUA y4ebHOro Mateprana.

Haxogntb 3HayeHWs OYKBEHHbLIX BbIPaXKEHWA MPWU 3aaHHbIX 3HAYEHUNX
MePEMEHHBbIX.

BbinonHATb  npeobpa3oBaHMsi  LENOr0  BblpaXXeHWs B MHOMOY/EH
npuseLeHnem nofo6HbIX craraeMblix, PaCKpbITUEM CKOBOK.

BbINONHATE YMHOXEHWe OfHO4Y/IeHA Ha MHOrOY/leH W MHOrouvsieHa Ha
MHOro4/eH, NPUMEHATb (DOPMY/Ibl KBapaTa CyMMbl U KBagpaTa pa3HOCTH.

OCyLeCTBNATL  Pa3NOXeHWe MHOMOY/IEHOB Ha MHOXMWTENIN C  MOMOLLbIO
BbIHECEHMA 33 CKOOKM OOLWEero MHOXWUTENs, rpynrnupoBKM  CraraembiX,
MpUMeHeHNs POPMY COKPaLLEHHOIO YMHOXEHWS.

MpuMmeHATL Npeobpa3oBaHMsA MHOMOUY/IEHOB 1S PELUEHUs pas/IMYHbIX 3aaau
13 MaTeMaTUKN, CMEXHbIX NPeLMETOB, U3 PeasibHOM NPaKTUKN.

icnonb3oBaTb CBOWCTBA CTereHel C HaTypasibHbIMU MOKa3aTensamm A1
NMpeo6pazoBaHNsA BblpaXKeHUI.



YpaBHeHMS U HEpaBeHCTBA

PellaTb NIMHENHbIE YpaBHEHMSI C OAHOW MepeMeHHON, NPUMEHss npaBuia
nepexofa OT UCXOLHOIr0 ypaBHEHMS K paBHOCU/IbHOMY emy. [poBepATb, ABNAETCA
/I YNUCNO KOPHEM YpaBHEHWS.

MpYMeHATb rpaguyeckne MeToabl NPW PELLEHUN IMHENHbIX YPaBHEHUIA N NX
CUCTEM,

Mopbupatb nNpuUMepbl Map 4uces, SBMASIOLMXCA PeLleHUeM JIMHEHOTo
YpaBHeHMS C ABYMSA MePeMeHHbIMM,

CTpouTb B KOOPAMHATHOW MMIOCKOCTU TpamK JIMHEMHOrO YpaBHEHUS C
ABYMSI NepemMeHHbIMU, MOMb3yACh TpatMKoM, MPUBOAMTL MPUMEPbLI PELUEHUS
YpaBHeHus.

PeLlaTb CUCTEMbI ABYX NIMHENHBLIX YPaBHEHWI C ABYMS MePEMEHHbIMU, B TOM
yucne rpauyecku.

CocTaBnATb WM pellatb JIMHEAHOe YpaBHEHWE WAN CUCTEMY JIMHENHbIX
YPaBHEHWA MO YCNOBUKO 3afayn, WHTEpPnpeTMpoBaTb B COOTBETCTBMM C
KOHTEKCTOM 3afja4u MoslyYeHHbI pe3ynbTar.

DyHKIUU

306paxkaTb Ha KOOPAMHATHOW NPSMOI TOYKM, COOTBETCTBYIOLME 3aaHHbIM
KoopAuHaTtaMm, lydu, 0TPe3KN, MHTEPBa/IbI, 3aMnCbiBaTb YMCI0BbIE MPOMEXYTKN Ha
anredpanyeckom A3blKe.

OTmeyaTb B KOOPAWHATHOW MIOCKOCTU TOYKM MO 3afaHHbIM KOOpAUHaTam,
CTPOUTb rpafvKn MNHENHbIX QPYHKUMA. CTPOUTb rpadnk QyHKUMK Y = |X|.

OnucbiBaTb  C  MOMOLLLIO  (PYHKUMIA  M3BECTHble  3aBUCMMOCTU  MeXAy
Be/IMYMHAMMN: CKOPOCTb, BPEMS, PacCTOsiHWE, LEeHa, KO/IMYeCTBO, CTOMMOCTS,
MPOV3BOANTENBHOCTb, BPEMS, 06bEM PaboThI.

Haxoantb 3HayYeHre yHKLMM N0 3HAYEHWNIO eé apryMeHTa.

MoHMMaTb rpadmyecknii cnocod NpeacTaBNeHMs U aHanM3a MHhopMauun,
N3B/IEKATb Y MHTEPNPETMPOBATL NH(POPMALMIO U3 TPAPUKOB peasibHbIX NPOLLeCcCoB
N 3aBUCHMMOCTENR.

K KOHUy o006yyeHMs B 8 kiacce OOyuvatOLMIACA MONY4YMT Cchefytolime
NpeAMeTHbIE pe3y/bTaTbl:

Yuciaa v BBIYUCIEHUSA

cnonb3oBaTb HayvasibHble MPeACTaBNeHMst O MHOXECTBE [AeNCTBUTE/bHbLIX
ymcen AN CpaBHEHWS, OKPYTNIEHUA U BbIYUCNEHUIA, N306paxaTb AeACTBUTE/NbHbIE
ymcna TOUKaMmn Ha KOOPANHATHOWN MPSAMOIA.

[MPUMEHATb MOHATME apUPMETMYECKOro KBafpaTHOrO KOPHSA, HaxoauTb
KBaZpaTHble KOPHW, WCMOMb3ys MPY HEOO6XOAMMOCTM KaJIbKyNAaTop, BbIMOHATbL
NMpeobpazoBaHNA BbIPaXKEHWNA, COfepXKalMX KBagpaTHble KOPHW, WCMO/b3ya
CBOWCTBA KOPHE.



cnonb3oBaTb 3anucy 60MbLUMX U MasblX YMCEN C MOMOLLbI AECATUYHBIX
Apo6ein 1 cteneHert uncna 10.

Aﬂreﬁpanqecmle BBIPAKCHUSA

MpUMEHATb  MOHATME CTEMeHW C  UefbIM  MNoKasaTefieM,  BbIMOHATb
Npeobpa3oBaHNsA BbIpaXKeHUI, CoepXKallmx CTENEHN C Le/ibIM NoKasaTenem.

BbINOMHATL TOXAECTBEHHbIE NPe0bpa3oBaHNsA PaLUOHaIbHbIX BbIPaXXeHNI
Ha OCHOBE MpaBWN AeMCTBUIA Haf MHOTOY/IEHaMK U anrebpanyeckumMmn apobsmu.

PacknagblBaTb KBaApaTHbIA TPEXYNEH HA MHOXMUTENN,

MpMeHATb NPeobpa3oBaHUS BbIPXKEHWIA AJ1 PELUEHUA pa3INyHbIX 3a4ay 13
MaTemaTuKK1, CMeXXHbIX NPeAMeTOB, U3 peasibHOM NPaKTUKM.

YPaBHeHI/ISI N HEPABCHCTBA

Pewatb NMHeHble, KBaApaTHbIE YPaBHEHMS U paLMOHa/IbHbIE YPaBHEHWS,
CBOAALMECH K HAM, CUCTEMbI ABYX YPaBHEHWI C ABYMS NepeMeHHbIMM.

MpoBOAWTbL NPOCTENLLIME UCCEA0BAHNS YPaBHEHWIA N CUCTEM YpPaBHEHWIA, B
TOM 4KCne C NPUMEHEHNEM TpatiMyecknX NpeacTaBneHnin (ycTaHaBMBaTb, UMEET
N ypaBHEHWE WM CUCTEMA YPaBHEHWUIA PELLEHWs, eCiM UMEET, TO CKO/bKO, M
npouyee).

MepexoanTb OT CNOBECHOM (hOPMYNMPOBKM 3afaun K eé anrebpanyeckon
MOZEeNM C MOMOLLbIO COCTaB/leHUS YpaBHEHWUS WM  CUCTEMbl  YpaBHEHWA,
MHTEPNPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM 3a/auu NoyYeHHbIA pe3ynbTar.

MpYMEHATb CBOWCTBA YMC/OBLIX HEPABEHCTB [/15 CPaBHEHUS, OLEHKMN,
pelwartb fIMHelHble HepaBeHCTBA C OJHOM MEPEMEHHON M WX CUCTEMbI, [aBaTb
rpauyeckyto  WIMKOCTPaLUMI0 MHOXEeCTBa PeLleHWin  HepaBeHCTBa, CUCTEMb
HepaBEeHCTB.

DyHKIUU

MoHMMaTb M UCMOMb30BaTh PYHKLMOHANbHbIE MOHATUA W 53bIK (TEPMUHBI,
CUMBOINYECKME 0603HaYeHus), OnpefenaTb 3HavyeHue (YHKUMM MO 3HaYeHUto
apryMeHTa, onpefensTb CBOMCTBA PYHKLMKN MO eé rpaduky.

CTpouTb rpatiMKmn aneMeHTapHbIX QPYyHKUNIA BUaaA:

y = kIX, y = X2, y = x3,y = [X|, y = VX, on1cbIBaTb CBOINCTBa YMC/IOBOI
(hyHKUMM NO eé rpadmky.

K KoHUy o06y4yeHMs B 9 kiacce OOyuvatOLLMIACA MONY4YMT CchedyoLme
npeaMeTHble pe3ynbTaTbl:

Yuciia 1 BBIYMCJIEHUS

CpaBHUBaTb 1 YNopsa0uMBaTh pauroHasibHble U MppauMoHasibHbIe Yncha.

BbINONHATL  apuMeTUYecKne [eWACTBUA C  pauMOHa/IbHbIMK - Ymciamu,
coyeTas YCTHble W TMWUCbMEHHblE MPUEMbI, BbINOMHATL  BbIYUCIEHUS C
MppaLmoHanbHbIMK YncamMu.



Haxogutb 3HayeHuss CTeneHed C LefbIMU  MOKa3aTeNi MU U KOPHEN,
BbIYNCNIATH 3HAYEHNS YMC/IOBbIX BbIPAXKEHWIA.

OKpyrnsaTb [AeNCTBUTENbHbIE YMCMA, BbINOMHATL MPUKUAKY pe3y/bTaTta
BbIYNC/IEHNIA, OLEHKY YNCIOBbIX BbIPAXKEHWA.

YpaBHeHUS U HEPABEHCTBA

PellaTb NIMHENHbIE W KBafpaTHble YpPaBHEHWS, YpaBHEHMWs, CBOAALMECA K
HVM, NPOCTeNLLne APOOHO-paLMOHaIbHbIe YpaBHEHNS.

Pewartb cUCTeMbl [BYX JIMHEMHbIX YPaBHEHWIA C ABYMS MepPeMeHHbIMU 1
CUCTEMbI [|BYX YPaBHEHWiA, B KOTOPbIX OAHO YpaBHEHWE He ABNSAETCS IMHEVHbIM.

PelsaTb TeKCTOBble 3afayn anrebpavyeckMm CrnocoboM C  MOMOLLbHO
COCTaB/IEHNS YPaBHEHUS UM CUCTEMbI ABYX YPABHEHWIA C IBYMS NepPeMeHHbIMU.

MpoBOANTL NPOCTENLLNE UCCMEA0BAHNA YPaBHEHWIA N CUCTEM YpPaBHEHWUIA, B
TOM YKC/e C NPUMEHEHNEM TpanyecKnX npeLcTaBneHnin (yctaHaBMBaTb, UMeeT
N ypaBHeHWEe WM CUCTEMA YPaBHEHWIA peLLeHWs, eCfiv UMeeT, TO CKOJIbKO, W
npouyee).

PellaTb /IMHelHble HepaBeHCTBA, KBafpaTHble HepaBeHCTBa, M306paxaTb
peLleHne HepaBeHCTB Ha YMC/IOBOM NPAMON, 3anucbiBaTb PeLleHre C MOMOLLbHO
CYMBO/IOB.

Pewartb  CUCTEMbl  JIMHEMHbIX  HEpPaBeHCTB, CUCTEMbl  HEPaBEHCTB,
BK/tOYAlOLIME KBafpaTHOE HepaBeHCTBO, WM300paxaTb peLleHue CUCTEMbI
HepaBeHCTB Ha YMC/I0BOI NPSIMOMA, 3anNnCbiBaTb PeLLeHne ¢ MOMOLLLH CUMBOJIOB.

Mcnosnb3oBaTh HEpPaBEHCTBA MPU PELLIEHNI Pa3/InYHbIX 3a4au.

DOyHKUIMHA

PacrosHaBaTb (DYHKUMWM WK3YyYeHHbIX BUAOB. [10OKasblBaTb CXeMaTUYECKM

pacnonoXeHne Ha KOOPAMHATHOWM MI0CKOCTU rpauKoB yHKUMIA Buga: y = kx, y
=kx+b,y=k/ix,y=ax2 +bx+c,y=x3,y=vVX,y=|x|, B 3aBUCUMOCTU OT
3Ha4YeHWn KO3h(OMLMEHTOB, ONNCbIBaTb CBONCTBA (DYHKLIUIA.

CTpouTb U M306paKaTb CXeMaTUYeCKN rpadimkn KBagpaTUUHbIX (YHKLMNA,
ONUCbIBaTb CBOMCTBA KBAaAPATUUHBIX YHKLMIA N0 UX rpadmkam.

PacnosHaBaTb KBafpaTU4HYO (DYHKLMIO NO hopMmyse, NPUBOAUTL NPUMEpSI
KBapaTUYHbIX DYHKLMIA 13 peanbHOW XXN3HW, PU3NKK, TEOMETPUN.

YuciaoBble MoCJI€eA0BATCJIbHOCTH U IPOrpeccun

PacnosHaBaTb apUPMETUYECKYD W TEOMETPUYECKYHD MPOrpeccum npw
pasHbIX crocobax 3agaHus.

BbINOMHATL  BbIYMCAEHNA € WUCMOMb30BaHMEM  (HOPMY/N  N-FO  YieHa
apnMETNYECKOW M reOMETPUYECKONM NPOrpeccuii, CyMmbl MEPBbLIX N Y/IEHOB.

N306paxaTb 4/eHbl NOCMefoBaTeNlbHOCTU TOYKaMW Ha  KOOPAMHATHOM
M10CKOCTMW.



PellaTb 3afayn, CBSi3aHHble C YMC/IOBbIMM MOC/EA0BATE/IbHOCTAMWU, B TOM
yuncne 3afadun n3 peasibHoM XM3HN (C NCNONb30BaHMEM KaslbKYNATOPa, LUGPOBbLIX
TEXHO/IOrNiA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 Uwncna v BbluMcneHns. PalumoHaibHble o5 1 Bubnuoteka LIOK
ymucna https://m.edsoo.ru/7f415b90
bubnunoteka LLOK
2 ANreBpantieckine BbIpaxeHs 21 1 https://m.edso0.ru/7f415b90
bubnunoteka LLOK
3 YPaBHEHIS 1 HepaseHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubnunoteka LLOK
4 KOOPAVHATbI 1 FPacpKit. DyHKLMM 24 1 https://m.edsoo.ru/7f415b90
bnbnuoteka LLOK
> osroperive 1 0606 etme 6 1 https://m.edso00.ru/7f415b90
OBLEE KOJIMYECTBO YACOB N0 NPOrPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnunoteka LIOK
1 Yucna n BbluncneHnsa. KBagpatHble KOPHK 15 https://m.edsoo.ru/7f417af8
5 Uucna v BbluncneHuns. CTeneHb ¢ Lenbim 7 Bubnuoteka LIOK
nokasaresiem https://m.edsoo.ru/7f417af8
Aunrebpanyeckune BbIpaXeHus. bubnnoreka LIOK
3 . . 5 1
KBagpaTHbIN TpEXuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckme BblpaXkeHus. 15 1 bubnunoreka LIOK
Anrebpanyeckas 4pobb https://m.edsoo.ru/7f417af8
5 YpaBHeEHUA 1 HepaBeHCTBa. KBagpaTHble 15 1 Bbubnuoteka LIOK
ypaBHeHUs https://m.edsoo.ru/7f417af8
5 YpaBHeHUA 1 HepaBeHCTBa. CUCTEMbI 13 bubnunoteka LIOK
ypaBHeHUI https://m.edsoo.ru/7f417af8
bnbnuoteka LLOK
7 YpaBHEHMA 1 HepaBeHCTBa. HepaBeHCTBa 12 1 https://m.edsoo.ru/7f417af8
bnbnuoteka LLOK
8 PYHKLUN. OCHOBHbIE MOHATWA > https://m.edsoo.ru/7f417af8
bubnunoteka LLOK
d PyHKuUM. H1CnoBbIE DyHKLUN o https://m.edsoo.ru/7f417af8
bubnunoteka LLOK
10 MosToperie 1 060buieHme 6 . https://m.edsoo.ru/7f417af8
OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (umdposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 Uwncna n BbluncneHms. JeiicTBuTeNbHbIE 9 Bubnnoteka LLOK
yuncna https://m.edso0.ru/7f419d08
YpaBHeHWA 1 HepaBeHCTBa. Y paBHeHUs C Bubnmnoteka LLOK
2 . o 14 1
0fHOWN nepemMeHHoN https://m.edso00.ru/7f419d08
3 YpaBHeHUA 1 HepaBeHCTBa. CUCTEMBI 14 1 Bubnnoteka LLOK
ypaBHEHWIA https://m.eds00.ru/7f419d08
Bubnmnoteka LLOK
4 YpaBHEHMA N HepaBeHCTBa. HepaBeHCTBa 16 1 https://m.edsoo.ru/7f419d08
Bubnmnoteka LLOK
> CyHKLUM 16 L https://m.edso00.ru/7f419d08
Bubnmoteka LLOK
6 Yuncnosble NocneaoBaTe/lbHOCTH 15 1 https://m.edsoo.ru/7£419d08
. [MoBTOpeHWe, 0600LeHNE, CcUCTeMaTM3aL NS 18 1 Bubnnoteka LLOK
3HaHWIA https://m.eds00.ru/7f419d08
OBLWEE KOJIMYECTBO YACOB INO NMPOIrPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa, 8 knacc/ Mep3ansak A.I"., MonoHckuin B.b., Aknp M.C.; nog peaakumei
Moponsckoro B.E., O6LEeCTBO C OrpaHNYeHHOM OTBETCTBEHHOCTLHO
N3patensckuit ueHTp «BEHTAHA-TPA®»; AKLUMOHEpHOe 06LLeCTBO
«M3paTenbcTBO «l1pocBeLLeHne»

» Anrebpa, 9 knacc/ Mep3snsak A.I"., MonoHckuin B.b., Akup M.C.; nog
pefakument Mogonsckoro B.E., O6LECTBO C OrpaHNYeHHON OTBETCTBEHHOCTbIO
N3patenbckuii ueHTp «BEHTAHA-TPA®»; AKUMOHEPHOEe 06LLECTBO

«M3patenbcTBO «l1pocBeLLeHne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






