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MNOACHUTEJIbHAA SATIMCKA

Anrebpa ABNSeTCA OAHWM W3  OMOPHbIX KYPCOB OCHOBHOIO O6LUEro
06pa3oBaHMs: OHa 06ecrnevmBaeT U3yveHne Apyrux AUCLUNINH, KaK eCTeCTBEHHO-
Hay4yHOro, TaK W TYMaHWTapHOro LMKIOB, €& OCBOeHMe Heobxoaumo [Ans
NMPOA0/MKEHNST 00pa30BaHMA M B MOBCEAHEBHOM XXU3HU. Pa3BuTHe y 00y4atoLmnxcs
Hay4HbIX MPeLCTaB/eHNA O MNPOUCXOXAEHUM W CYLLHOCTU asirebpanyecknx
abCcTpakumi, cnocobe OTpaKeHUsi MaTeMaTUYECKON HayKOWN SIBMIEHMIA U NPOLLECCOB
B Mpupoge n 06LLecTBe, POSM MATEMATMUYECKOr0 MOLENMPOBAHUA B Hay4HOM
MO3HAHUW U B NMPaKTUKE CNOCOBCTBYET (HOPMUPOBAHMIO HAYYHOIO MUPOBO33PEHUSA
N Ka4yeCTB MbILL/IEHUSA, HEOOXOAMMbIX ANS aganTauun B COBPEMEHHOM LIMPOBOM
obuiectBe. W3ydeHne anrebpbl 06ecrneymBaeT pasBUTME YMeHWs Habnwaath,
CpaBHMBaTb, HaxOAWTb 3aKOHOMEPHOCTW, TPebyeT KPUTUYHOCTU MbILLIEHMS,
CMOCOBHOCTN aprymMeHTMpPOBaHHO 0OOCHOBbLIBaTb CBOWM [AEWCTBMS W BbIBOAbI,
(hopmynupoBaTtb yTBepXAeHNA. OCBOeHME Kypca asirebpbl 06ecreyrBaeT pasButme
NOTNYECKOTO MbILLIEHUS  00Y4YarOLMXCA: OHU  UCMOMb3YHOT  AefYKTUBHbIE W
NHAYKTUBHbIE paccyXaeHus, 00606LLeHMEe M KOHKPEeTU3aLuio, abcTparnposaHue u
aHanornto.  OGyyeHMe anrebpe npeanonaraeT  3HAYUTENbHBLIA  OO6bBEM
CaMOCTOATE/IbHOM  [eATeNbHOCTM  00yYaloLLMXCcs, MO3TOMY CamMOCTOSTe/lbHOe
peLleHmne 3aad ABMSETCA peanin3auneit AedaTeslbHOCTHOrO NPUHLMNA 06yYeHus.

B cTpykType nporpaMmmbl yyebHOro Kypca «Anrebpa» [Ans OCHOBHOIO
06Lero obpasoBaHNA OCHOBHOE MECTO 3aHVMMAKOT CofepyKaTe/lbHO-MeTOAMNYECKME
NNHUK: «Yncna 1 BbIYNCIEHUN», «ANTebpanyveckme BbIPaKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DYHKUUM». Kaxgas u3 3TUX COLepXKaTe/lbHO-MeTOANYECKMX
NMHWIA Pa3BMBAETCA Ha MPOTSHKEHUMN TPEX NIET U3yUYeHNs Kypca, B3auMOAENCTBYA C
APYTUMU  ero NvHuAMKU. B Xxofe wm3yyeHus y4yeGHOro Kypca 06y4aroLmmcs
MPUXOANTCS NIOTUYECKN pacCyXAaTb, MCMO/b30BaTb TEOPETUKO-MHOXECTBEHHbIN
A3blK. B CBSA3M C 3TMM B nporpamMMmy Yy4yebOHOro Kypca «Anrebpa» BK/OYEHbI
HEKOTOPblE OCHOBbI JIOTMKW, MNPeACTaB/ieHHble BO BCEX OCHOBHbLIX pasfenax
MaTemaTuyeckoro obpasoBaHusi 1 CNOCOOCTBYHOLLME OBMALEHNIO 06YyYaroLLMMUCA
OCHOB  YHMBEPCA/IbHOTO  MaTeMaTMyeckoro A3sblka.  CogepxxaTefibHOM  ©
CTPYKTYPHO OCOBGEHHOCTbIO Y4YebHOro Kypca «Asrebpa» ABNsSeTcad ero
WHTErPUPOBaHHbIA XapakTep.

CofepXaHve nMHMM «Yucna W BbIYUCIEHWUA» CNYXXUT OCHOBOW  ANnA
[a/ibHelLLIero n3y4yeHns MaTeMaTuku, CnocoOCTBYeT pasBUTUIO Y 00yvatoLmxcs
NOrMYECKOro MbILLIEHNS, (HOPMUPOBAHNIO YMEHWS M0/1b30BaTbCA airopUTMamMm, a
TaKXKe NPUOBPETEHMIO MPAKTUYECKMX HABbIKOB, HEOOXOAMMbIX A1 MOBCEAHEBHOM
XXU3HWU. Pa3BMTUE MOHATUA O YMC/le HA YPOBHEe OCHOBHOro 006Llero o6pasoBaHuA
CBS3aHO C payMOHaIbHBIMU W MPPauUOHa/IbHbIMKA  Yncnamu, (opMUPOBaHMEM



NpeAcTaB/EHNn O [AENCTBUTENIbHOM u4mcne. 3aBepLUEHMEe OCBOEHWUS YUC/IOBOW
NMHUWN OTHECEHO K CpefHeMy 00LLEMY 06pa30BaHUIo.

CofepykaHue AByX anrebpanyecknx MMHNIN — «cAnrebpanyeckune BblpaXkKeHUs»
N «YpPaBHEHMSA N HepPaBEHCTBa» CMOCOOCTBYET (POPMMPOBAHUIO Y 0By4aroLmxca
MaTtemMaTMyecKoro annapara, Heo6XoAMMOro [ANA pelleHns 3agady MaTeMaTuKu,
CMEXHbIX MpeAMEeTOB W MNPaKTUKO-OPUEHTUPOBAHHBLIX 3aaady. Ha ypoBHe
OCHOBHOro 06Llero 06pa3oBaHUA Yy4ebHbIA MaTepuvan rpynnupyeTcs BOKPYr
paumoHaNbHbIX BblpaXXeHWA. Anrebpa AeMOHCTPUPYET 3HaYeHe MaTeMaTUKN Kak
A3blKa A/19 MOCTPOEHUS MaTemaTU4ecKuX MOAeneld, OnmMcaHWs MnpoLEeccoB W
ABMIEHNIA peaslbHOTO Mupa. B 3afaun  06ydeHus anrebpe BXOAAT Takxke
[a/lbHelliee pasBUTWE  aIrTOPUTMUYECKOTO  MbILWIEHNS, HeobXxogumoro, B
4aCTHOCTW, [N OCBOEHWUA Kypca WH(OPMaTUKKA, W OBMafeHNe HaBblkaMu
AefYKTUBHbIX paccyXeHnid. MpeobpazoBaHe CUMMBO/bHLIX (POPM CrOCO6CTBYET
Pa3BUTUNIO BOOOPAXKEHNSA, CMIOCOOHOCTEN K MaTeMaTUYeCKOMY TBOPYECTBY.

CofepxXaHve PyHKLUMOHAIbHO-TpauyecKor MMHAW HaLeIleHO Ha MoslyYyeHune
00y4aroWMMNCS 3HaAHNA 0 (DYHKLMAX KaK BaKHeWLe MaTemMaTU4ecKoin Momdenu
A9 OnucaHnsa 1 uccnefoBaHNa pasHO06pasHbIX MPOLLECCOB U SBNEHUI B NPUPOAe
N obulectee. V3yyeHne marepuana Cnoco6bCTBYeT pasBUTUIO Yy 0Oy4aroLmxcs
YMEHUS UCNONb30BaTh Pas/inyHble BblpasuTe/bHbIE CPEACTBA A3blKa MaTeMaTUKM —
CNOBECHble, CMMBO/IMYECKME, rpauyeckne, BHOCUT BKIag B (OpPMMPOBaHME
NpesCTaB/IEHNI O POSIN MaTEMATUKN B Pa3BUTUN LMBUU3ALMMN N KYNIbTYPbI.

CornacHo y4e6Homy nnaHy B 7-9 Knaccax MW3y4vaeTcsi y4yebHblil Kypc
«Anrebpa», KOTOPbIA BK/OYAET Criefytolime OCHOBHbIE pasfefibl COAepXKaHus:
«Ymcna wn  BblUMCNEHUA», «ANrebpanyeckme BbIPKEHUS», «YPaBHEHUS W
HepaBeHCTBa», «PYHKLUUN».

Ha mn3yyeHue yyebHoro kypca «Anrebpa» otsogutca 306 4acoB: B 7 Kacce
— 102 yvaca (3 yaca B Hefento), B 8 knacce — 102 yaca (3 yaca B Hefenwo), B 9
Knacce — 102 yaca (3 yaca B Hefieno).



COOEP>XAHVE OBYUEHUNA
7 KJTACC

Uucna v BblYnucneHns

[po6by 0ObIKHOBEHHbIE W AECATUYHbIE, NEepexo OT Of4HOW (hopMbl 3anucu
Apo6et K apyroil. TloHATME pauMoHasIbHOro 4ucna, 3anucb, CPaBHEHME,
yrnopsgoyMBaHne  pauuoHasibHbIX — umcen.  ApugmeTnyeckme  [elCTBUS  C
pauvoHaIbHbIMK Yncnamn. PelleHre 3afa4y 13 peasibHOM MPakTUKKW Ha 4YacTu, Ha
Apobu.

CTeneHb C HaTypa/ibHbIM MNOKa3aTesfiemM: OnpeeneHne, npeobpasoBaHue
BbIP&XXEHWIA Ha OCHOBe OnpeeneHuns, 3anncb 60bLINX Ynces. MNpoLeHTbI, 3anmnch
MPOLEHTOB B BMAE ApO6M 1 Apo6u B BUAE MPOLEHTOB. TPK OCHOBHbIE 3afayn Ha
MPOLEHTHI, peLleHne 3aa4 13 peasibHON NMPaKTUKMN.

[MpMeHeHNe MPU3HAKOB  AE/MMOCTW, Pa3fIOKEHME Ha  MHOXMUTENN
HaTypa/lbHbIX YmMCen.

Pea/lbHble  3aBMCMMOCTM, B TOM u4uMCne npamas W obpaTHas
MPOMOPLUOHAIBHOCTMU.

AnrebpanyecKkune BblpaXkeHUs

MepeMeHHble, YNCNIOBOE 3HAYEHWE BbIPXKEHMS C NMepeMeHHON. [onycTuMble
3Ha4eHus rnepeMeHHbIX. MpeacTaBneHne 3aBUCUMOCTY MEXY BeMUYMHaMW B BUJE
(hopmynbl. BeluncneHuns no gopmynam. NpeobpaszoBaHme 6YKBEHHbIX BbIPaXKEHWA,
TOXAECTBEHHO paBHble BbIPAKEHMSA, MpaBuia MnpeobpasoBaHNs CyMM U
NPon3BeLeHNIA, NpaBuia PacKpbITUA CKOOOK M NpuBeaeHN NOLOOHbIX Cnaraembix.

CBOICTBa CTeMeHN C HaTypaslbHbIM NOKasaTesiem.

OfHouneHbl 1 MHOrouvneHbl. CTeneHb MHOrouneHa. CnoXeHue, BbluMTaHMe,
YMHOXEHMEe MHOro4sieHoB. PopMy/bl  COKPALEHHOIO YMHOXeHWs: KBagpar
CYMMbl M KBagpaTr pasHocTh. Popmyna pasHOCTU KBagpatoB. PasnoxeHue
MHOIQY/1EHOB Ha MHOXUTENN.

YpaBHEHUA 1 HepaBEHCTBA

YpaBHeHMe, KOpeHb YpaBHEHWs, MpaBuia MNpeobpasoBaHMs YpaBHeEHWS,
PaBHOCW/IbHOCTb YPaBHEHWIA.

JInHeiHOe ypaBHeHVE C OAHOW MNEePeMEHHON, YMC/I0 KOPHEN JIMHENHOro
YPaBHEHUS, peLUeHMe JfIMHENHbIX YypaBHeHWW. CocCTaB/ieHWe YpaBHEHMIA MO
YCNOBMIO 33a4u. PeLleHne TEKCTOBbIX 3a4a4 C MOMOLLbHO YPaBHEHUI.

JIHeiHOe ypaBHEHWEe C ABYMS MepPeMeHHbIMU 1 ero rpauk. Cuctema aByx
NMHENHbIX YPaBHEHWI C ABYMSA MNepeMeHHbIMWU. PelleHne CUCTeM YpaBHEHWIA
CnocoboM MnoAcTaHOBKWU. [lpuMepbl pelleHnUs TEeKCTOBbIX 3afaqy C MOMOLLbGHO
CUCTEM YPaBHEHWA.

PYHKLMN



KoopanHata ToUukM Ha npsMoid. YncnoBble NPOMEXYTKU. PacCTosiHue Mexay
ABYMS TOUKAMU KOOPAUHATHOW NPAMOIA.

[MpsiMoyronbHas cucTema koopamHat, ocn Ox n Oy. Abcumcca M opamHaTa
TOYKW Ha KOOPANHATHON NNocKoCTU. MprMepsbl rpadnKoB, 3afaHHbIX (PopMynamMu.
UTeHne rpauKoB peanbHbIX 3aBUCMMOCTER. T[loHATME QyHKUMK. [padmk
(hyHKUMK. CBONCTBA (DYHKUMIA. JTHENHAs PYHKLMSA, eé rpadvK. ['padnK yHKLUMM
y = |x|. I'pathmyeckoe pelleHne JSIMHENHbIX YpPaBHEHWA W CUCTEM JIMHENHbIX
YPaBHEHWIA.

8 KNTACC

Uucna v Bbl4nUcneHns

KBagpaTHbIA KOpeHb M3 uucna. [oHATME 06 wuppaymMoHasibHOM 4uChe.
[ecAaTnyHble NpUGAVKEeHUSA nppaumoHabHbIX Ymces. CBOMCTBA apUPMETUYECKIMX
KBaZpaTHbIX KOPHEN 1 UX NpYMeHeHMe K Npeobpa3oBaHUI0 YMCIOBbIX BbIpaXKEHUI
W BblYMCNEHNAM. [LeCTBUTESIbHbIE YMCHa.

CTeneHb C LenbIM NnokasartesnemM n eé ceorcTBa. CTaHAapTHas 3anuch Ymcna.

AnrebpanyecKkune BbipaXkeHNs

KBagpaTHbIA  TPEXY/IEH, pPa3/iOKeHMe  KBaApaTHOro  TPEXYneHa Ha
MHOXUTESN.

Anrebpanyeckas pApobb. OCHOBHOe CBOWCTBO asirebpavyeckon [Apoow.
CnoXkeHve, BblYATaHWE, YMHOXeHWe, [efleHne anrebpamyeckmx  apobeil.
PaLoHaNbHble BbIpaXXEHNA 1 UX NpeobpasoBaHme.

YpaBHEHUA 1 HepaBEHCTBA

KBagpaTHoe ypaBHeHVe, (opMyna KOpPHEen KBafpaTHOro YpaBHEHWS.
Teopema BueTta. PelueHne ypaBHeHWIA, CBOAALLMXCA K JIMHENHBIM U KBafpaTHbIM.
[MpocTeiune 4pOOHO-paLMOHasIbHbIE YPaBHEHNS.

["pagmyeckas MHTepnpeTaums ypaBHEHUA C ABYMS MEPeMEHHbIMU U CUCTEM
NMHENHbIX YPaBHEHUI C [BYMS MepeMeHHbIMU. [pumepbl pPeLleHus CUCTEM
HE/IMHENHbIX YPaBHEHWI C ABYMS NMEPEMEHHBIMU.

PelueHMe TeKCTOBbIX 3afay asirebpanyeckM cnocooom.

YUncnosble HepaBEHCTBA U MX CBOWCTBA. HepaBeHCTBO C OZHOW NepPeMeHHOIA.
PaBHOCU/IbHOCTb HepaBeHCTB. JIMHElHble HepaBeHCTBA C OHOW MepeMeHHOMW.
CuCTeMbl IMHENHbIX HEPABEHCTB C OAHOW MepeMeHHOMN.

PYHKLUMN

[MoHATME (yHKUMKW. O61acTb OrnpefeneHns M MHOXECTBO 3HaueHuN
(hyHKUMK. Cnocobbl 3agaHns DYHKUWIA.

Mpadmk (yHKUMW. UTeHWe CBOWCTB (OyHKUMM MO e€ rpadmky. Mpumepsl
rpatiMkoB (OYHKLMIA, OTpaxKatoLMX peanbHble MPOLLECCHI.



@PYHKUUKN, ONUCbIBAKOLLME TMPAMYKO U 06pPaTHYK MPOMopLMOHa/IbHbIE
3aBUCUMOCTY, MX rpaduku. PyHkuMn y = x 2,y = X%, y = v/x, y=|x|. Mpadmueckoe
peLleHne YPaBHEHWI 1 CUCTEM YpPaBHEHUIA.

9 KJIACC

Uucna v BblYnUcneHns

PaLMoHaibHble YnCna, MppauroHasibHble YMCa, KOHEYHbIe Y BGeCKOHEYHbIe
[ecATUYHbIE Ap06U. MHOXECTBO [eNCTBUTENbHbIX YNCEN, LeNCTBUTEbHbIE YMCia
KaKk 6ecKOHeuYHble [eCATUYHble Apo6u. B3auMHO OAHO3Ha4YHOe COOTBETCTBUE
MEeXY MHOXECTBOM AeMCTBUTENIbHbIX YMCe/ 1 KOOPANHATHOW NPSAMON.

CpaBHeHMe  [EeNCTBUTENIbHbIX — 4uces, apuimeTMyeckne [OecTBUSA C
[eACTBUTE/bHBIMU YMCaMU.

Pa3vepbl 00BLEKTOB OKpYXKaloLlero mupa, AAUTeNIbHOCTb MPOLECCoB B
OKpY>KaroLLieM MUpe.

MpnONMKEHHOE 3HaYeHMe BENIMUMHBI, TOYHOCTb NpUbAvXKeHnUs. OKpyrieHme
ymcen. MNprKMaKa 1 OLeHKa pe3ybTaToB BblUYWCIEHNIA.

YpaBHEHUA 1 HepaBEHCTBA

JInHeitHOe ypaBHeHe. PelleHne ypaBHEHUIA, CBOAALLMXCS K IMHENAHbIM.

KBagpaTHOe ypaBHeHMe. PeLleHre YpaBHEHWIA, CBOAALLMXCA K KBafpaTHbLIM.
BukBagpaTHoe ypaBHeHMe. [puMepbl PeLleHnst YpaBHEHWUIA TPETbE U YeTBEPTOM
CTENeHen pasnoXXeHNeM Ha MHOXUTENN.

PewleHne Apo6HO-paLMOHa/IbHbIX YypaBHEHW. PelueHMe TeKCTOBbIX 3afad
anirebpanyecknm MeTOL0M.

YpaBHeHWe C [ABYMS MepeMeHHbIMM U ero rpaguk. PelueHWe cuUcTeM ABYX
NNHENHBIX YPaBHEHWIA C ABYMS NepeMeHHbIMU. PeLleHne CUCTEM [BYX YPaBHEHWN,
OHO W3 KOTOPbIX J/IMHENHOe, a Apyroe — BTOPOW cTeneHW. [ paguyeckas
MHTepnpeTaLmns CUCTEMbl YPaBHEHWUIA C BYMS NepeMeHHbIMN.

PelLeHMe TEKCTOBbIX 3aay asirebpanyeckm cnocooom.

Yncnosble HepaBeHCTBA U UX CBOWCTBA.

PelleHVe NMHERHbIX HepaBeHCTB C OAHOW MNepeMeHHON. PelueHne cuctem
NMHENHbIX HepaBeHCTB C OfAHON nepemeHHOW. KBagpaTHble HepaBeHCTBA.
"padhnyeckas WHTEprpeTaunUss HepaBeHCTB W CUCTEM HEpPaBeHCTB C ABYyMS
MepeMeHHbIMU.

PYHKLUMN

KBagpatnyHaa gyHkums, eé rpaduk n ceoictea. lMapabona, KoopAuHaTbI
BEPLUMHbI Napabonbl, 0Cb CUMMETPUM Napabosibl.

Mpadhmkm yHKUmiA: y = kx, y = kx + b, y = k/x, y =x°, y =vx, y = x|, n ux
CBOMCTBA.

UwncnoBble NocnefoBaTe/IbHOCTU U NPOrpeccun



[MoHATME 4MCIOBOI MNOCNeA0BaTeNbHOCTU. 3afaHue Moc/ef0BaTelbHOCTU
PEKYPPEHTHOW (hOpMY/IOn 1 hOPMYIIOI N-ro YneHa.

ApumeTnyeckass M reomeTtpuyeckas nporpeccun. ®OpmMysnbl N-ro 4neHa
apUHMETNYECKOW M reOMETPUYECKO NPOrpeccuii, CyMmMbl NePBbIX N Y/IEHOB.

306paxxeHne 4YfieHOB apuU()MeTUYeCKOM M TeOMEeTPMYECKO nporpeccum
TOYKAMN Ha KOOPAMHATHOWN MNOCKOCTW. JIMHEHbIA 1N 3KCMOHEHLMa/bHbIA POCT.
CNO>XKHblE NPOLEHTHI.



NMIAHNPYEMbBIE  PE3YJIbTATbI OCBOEHWA  TPOIPAMMDbI
YYEBHOIO KYPCA «AJITEBPA» HA YPOBHE OCHOBHOIO
OBLWEIO OBPASOBAHNA

NMYHOCTHDbIE PE3YJIbTATDI

JINUHOCTHbIe pe3ynbTaTbl OCBOEHUS Mporpammbl  y4ebHOro  Kypca
«Anrebpa» XapaKTepusyrTcs:

1) NaTpnoTnUYecKoe BOCNUTaHME:

NPOSIBNIEHNEM MHTepeca K MNPOLWIOMY W  HACcTOSAWEMY POCCUMIACKON
MaTteMaTVKW, LUEHHOCTHbIM  OTHOLUEHWEM K  [JOCTMDKEHMSIM  POCCUMCKMX
MaTeMaTMKOB M POCCUIACKON MaTeMaTUYECKOW LLKOJbI, K WUCMO/b30BaHUIO 3TUX
[NOCTVKEHWNIA B APYrNX HayKaX M NPUKNagHbIX cjepax;

2) rpaXkaaHcKoe 1 JyXOBHO-HPaBCTBEHHOe BOCMUTaHME:

FOTOBHOCTbIO K BbIMO/IHEHMIO 06A3aHHOCTEN rpaXKaaHWHA MU peann3auun ero
npaB, nNPeACTaB/EHNEM O MaTeMaTUYeCKMX OCHOBax (YHKLMOHMPOBAHUA
Pa3INYHbIX CTPYKTYP, SBNEHWI, Npouedyp rpaxaaHckoro obuiectsa (Hanpumep,
BbI6OPbI, OMPOCHI), FOTOBHOCTLIO K 0OCYXKAEHWNIO 3TUHECKNX MPO6/IEM, CBA3AHHbIX
C MPaKTUYECKUM TMPUMEHEHMEM [OCTMXKEHMIA HayKM, OCO3HAHMEM BaXKHOCTU
MOPa/IbHO-3TUYECKMX MPUHLUIMOB B AeATE/IbHOCTU YUYEHOrO;

3) TpyAoBOe BOCNUTaHWe:

YCTAHOBKOW Ha aKTWBHOE Y4yacTMe B pPELUEHMM MNPaKTUYECKUX 3aaad
MaTtemMaTMyecKorW Hanpas/IeHHOCTW, OCO3HaHWEM BaXXHOCTM MaTemMaTU4ecKoro
00pa3oBaHNs Ha MPOTSHKEHUM BCER XU3HW AN1F YCNELWHOW NpogecCUoHaIbHOM
[AEeATeNbHOCTN N Pa3BUTUEM HEOOXOAMMbIX YMEHWIA, OCO3HAHHbIM BblIGOPOM W
MOCTPOEHMEM NHANBUAYA/IbHOW TPAeKTOPMM 06pa30BaHNA N XKU3HEHHBIX M1aHOB C
YYETOM JINYHBIX MHTEPECOB U 0OLLECTBEHHbIX NMOTPEOHOCTEN;

4) 3CTeTNYeCKoe BOCMUTaHME:

CMOCOOHOCTbID K 3MOUMOHA/IbHOMY U 3CTETUYECKOMY  BOCMPUATUIO
MaTeMaTUyYeCKMX OOLEKTOB, 3aday, PELUeHWA, PacCy>KAeHWUW, YMEHW0 BUAETb
MaTemaTMyecKmne 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LLeHHOCTM Hay4YHOro No3HaHUSA:

OpueHTauuein B [OeATE/IbHOCTM Ha COBPEMEHHYK CUCTEMY HaY4HbIX
NpefAcTaB/IEHNI 06 OCHOBHbIX 3aKOHOMEPHOCTAX PasBUTUS YenNoBeKa, NPUPoAb! 1
o6LLUecTBa, MOHUMaHMEM MaTemMaTMUYECKON HayKu KakK cdepbl 4es0BeYECKOn
[eATeNbHOCTK, 3TarnoB eé pasBUTUA WU 3HAYMMOCTW ANA PasBUTUSA LMBUIM3ALMN,
OBJIaIEHNEM A3bIKOM MaTeMaTUKM U MaTeMaTUYECKOW Ky/bTYpPOl Kak CPefCcTBOM
MO3HAHNA MuUpa, OBMAafEHWEM MPOCTENLIMMM HaBblkaMW WCC/eA0BaTe/IbCKON
AeATeNbHOCTY;



6) dum3ndeckoe BoOCMUTaHME, (DOPMUPOBaHME Ky/bTypbl 3[40POBbA U
3AMOLMOHa/IbHOT 0 6/1aronosnyyns:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4YecKue 3HaHUS B WMHTEepecax CBOEro
340pOBbS,  BefleHMsa  340poBOro  obpasa  >KM3HM  (340pPOBOE  MUTaHMe,
cbanaHCMPOBaHHbIA PEXWMM  3aHATUA U OTAblXa, perynsapHas  (usnyeckas
aKTUBHOCTb), CHDOPMMPOBAHHOCTLIO HaBblka pediiekcun, MpPU3HaHMeM CBOEro
Npasa Ha OLLNOKY M1 TaKOro XKe npasa ApYroro YesoBeka;

7) 3KOJIOrMYeCKoe BOCMNUTaHME:

OpueHTaLmMen Ha NPUMeHeHNe MaTeMATUUECKMX 3HAHWUIA ANA pelleHns 3afad
B 06/1aCTV COXPaHHOCTU OKpYyXKatoLwe cpefbl, MNaHWPOBaHWUSA MOCTYMKOB U
OLEHKM WX BO3MOXHbIX MOCMEACTBUA AN OKPYXKatoLlen cpefbl, OCO3HAHWEM
rnobanbHOro Xapakrepa aKoorMyecknx NpobeM 1 NyTen NX peLleHns;

8) afjanTaumsa K M3MEHSOLWNMCA YC/I0BUAM COLMA/IbHON U NPUPOAHON
cpefibl:

FOTOBHOCTbIO K [AEWCTBUAM B YC/IOBUAX HeOonpeaenéHHOCTK, MNOBbILLIEHNIO
YPOBHSA CBOE KOMMETEHTHOCTM Yepe3 NPakTUYECKYH 4esTe/lbHOCTb, B TOM YMUC/e
YMeHVe YUUTbCA Y APYrux Mofei, npuobpetatb B COBMECTHON AeATeNbHOCTU
HOBbIE 3HAHWNA, HABbIKN 1 KOMMETEHLUW U3 OMbITa APYTUX;

Heo6X0AMMOCTEIO B (DOPMMPOBAHWM  HOBbLIX 3HaHWA, B TOM 4uC/e
(hopMynmMpoBaTb UAEN, MOHATUA, TMNOTe3bl 06 0OBEKTAX U ABMEHUAX, B TOM YKC/e
paHee HeM3BeCTHbIX, OCO3HaBaTb Je(MUUTbI  COOCTBEHHbLIX  3HAHUA U
KOMMETEHTHOCTEN, NIaHNPOBaTb CBOE pa3BUTUE;

CMOCOOHOCTLID  0CO3HaBaTb  CTPECCOBYHD  CUTyauuio,  BOCMPUHMMATH
CTPEeCCOBYHO CUTyaUMIO KakK Bbl30B, TPeOyOLWMiA KOHTPMEP, KOPPeKTMPOBaTb
MPUHMMaEMble PeLLUeHNs W LelncTBusA, (POPMYMPOBaTb M OLIEHMBATL PUCKN U
nocneacTens, GhopmmnpoBsatb OnbIT.

METAMNPEOMETHbLIE PE3Y/IbTATDI

Mo3HaBaTeNbHbIE YHUBEPCa/bHbIE yUeOHble AeCTBUS

Ba3oBble 10rnyeckune gencTeuns:

BbISIBNIATb M XapaKTepn30BaTb CYLLECTBEHHbIe NPU3HAKN MaTeMaTUYeCKMX
OObEKTOB, MOHATWUIA, OTHOLLEHWA MeXAY MOHATUAMMK, (POPMY/MPOBaTh
onpegeneHns  MOHATWIA, YCTaHaB/MBaTb  CYLUECTBEHHbIA  MPU3HaK
KnaccuuKaumm, OCHOBaHUS Ansa 0600LWEHNS U CPaBHEHWA, KpUTepun
MPOBOAMMOr0 aHaIn3a,;

BOCNPVHUMATb,  (hopMynMpoBaTb U MPeobpas3oBbiBaTb  CYXKAEHUA:
yTBEPAUTENbHbIE W OTpULATE/IbHbIE, €AUHWUYHbIE, YaCTHble M 00Lue,
YC/NOBHbIE;



BbIABNATb ~ MaTeMaTU4yeckme  3aKOHOMEPHOCTW,  B3aUMOCBA3N W
NPoTMBOpeUMs B (pakTaX, AaHHbIX, HAOMIOAEHUAX W YTBEPXKAEHUSAX,
npegnaratb  KpUTepun  AN1d  BbISB/IEHUA  3aKOHOMEPHOCTEW "
MPOTMBOPEYNIA;
fenatb BblBOAbl C WCMO/b30BaHWEM 3aKOHOB JIOTUKW, AEAYKTUBHBLIX U
NHAYKTVBHbIX YMO3aK/FOYEHWNIA, YMO3aK/IHUEHWIA N0 aHa10rnu;
pasbupatb foKa3aTeNbCTBa MaTeMaTUYeCKMX YTBEPXKAEeHUI (NpsMble 1 OT
MPOTUBHOr0), MPOBOAWUTL CaMOCTOATE/IbHO HEC/IOXKHble [O0Ka3aTe/bCTBa
MaTemMaTuyecknx (pakToB, BbICTpaMBaTb aprymMeHTauuio, MpuBOAUTD
MPYMEPbI U KOHTPMPUMEPbI, 060CHOBLIBATL COOCTBEHHbIE PACCY>KAEHMS,
BblGMpaTb CNocob pelleHWs y4yeOHON 3afauv (CpaBHMBATbL HECKO/bKO
BapuvaHTOB peLUeHnsi, BblOMpaTb Hambonee nOAXOAAWMA C  YYETOM
CaMOCTOATE/IbHO BblJeNIeHHbIX KpUTepues).

Ba3oBble nccrefoBaTe/IbCKUe fenCTBUS:

MCMO/Ib30BaTb BOMPOCHI KaK MCCeA0BaTe/IbCKUA MHCTPYMEHT MO3HaHUS,
(hopMynMpoBaTb BOMPOCHI, (hMKCUPYOLLME NPOTUBOPeYUne, Mpobremy,
CaMOCTOATE/IbHO YCTaHaB/MBaTb MWCKOMOE W [aHHOe, (POPMMPOBaTb
rmnoTesy, apryMeHTMpPOBaTb CBOK) MO3NLNIO0, MHEHUE;

MPOBOAUTL MO CaMOCTOSTE/IbHO COCTaB/IEHHOMY TMJ/1aHY HEC/IOXHbIiA
9KCMEepUMEHT,  HebOsbLLIOE  WCCMeAoBaHME MO YCTaHOBJ/IEHUIO
OCOOEHHOCTE MaTeMaTUYecKoro O0O0bEeKTa, 3aBMCUMOCTE OOBLEKTOB
MeXay coboid;

CaMOCTOATe/IbHO (POPMYNNPOBaTL 0606LLEHNSA 1 BbIBOAbI MO pe3y/bTaTam
NPOBeAEHHOr0 Hab/IOAeHUs, UCCefoBaHUs, OLUeHMBaTb AOCTOBEPHOCTb
MOMYyYeHHbIX Pe3ybTaToB, BbIBOAOB M 0000LLEHNIA;

MPOrHO3MpPOBaTb BO3MOXHOE pas3BWUTME MpPOLecca, a Takke BblABUraTb
MPeLnoN0OXEHNA 0 ero Pa3BUTUM B HOBbLIX YCNOBUSX.

Pa6oTa ¢ H(opmauueit:

BbISBNATb HEAOCTaTOYHOCTb WM M36bITOYHOCTL WMHMOPMAaUUK, AaHHbIX,
HeOOXOANMBIX /19 peLleHns 3aaauun;

BblOVpaTb, aHaM3MpoBaTb, CUCTEMATM3MPOBATb W MHTEPNPETMPOBaTb
MH(OPMaLMIO Pa3inyHbIX BULOB M )OPM NpeACTaB/IEHNS;

BblOupatb (opmy MpeacTaBNeHNs WHGpopMauMnm W - UNIKCTPUPOBATD
pellaeMble 3afayM CXemamu, [uarpammamMu, WHOW rpaMkon n umx
KOMOMHauusmuy;

OLeHMBaTb HAAEXHOCTb WMH(opMaLMn MO KPUTEPUAM, MNPELN0XEHHbIM
yuutenem uam chopmMynMpoBaHHbIM CaMOCTOATENBHO.

KoMMyHUKaTUBHbIe YHUBEPCasIbHble yUYebHble AeCTBUSA:



BOCNPVHUMATL W (hOPMYNMPOBaThb CYXKAEHUA B  COOTBETCTBUM C
YCNOBUAMU N LeNAMIN 0OLLEHNA, AICHO, TOYHO, FPaMOTHO BbIpaXaTb CBOKO
TOYKY 3PEHUA B YCTHbIX M MUCbMEHHbLIX TEKCTaX, fJaBaTb MOSACHEHUS MO
X0[y peLleHns 3a8a4m, KOMMEHTMPOBATb NOYyYeHHbI Pe3y/bTar;
B X0/e 06CY)XAeHWNs 3afaBaTb BOMPOCHI MO CYLLECTBY 06CYXX4aeMOil TEMbI,
Npo6/ieMbl, peLaemMoi 3agayum, BbICKasblBaTb NAEN, HaleNeHHbIe Ha MOUCK
peLleHnsi, COMOCTaBMATb CBOW CY)XXAEHUA C  CY)XXAEHUAMU  [pYyrux
YYaCTHUKOB Amanora, 06Hapy>XuBaTb pas/iMyve 1 CXOACTBO NO3ULMIA, B
KOPPeKTHO thopMe (hopMy/IMpPOoBaTh PasHOr1acus, CBOM BO3PAXKEHNS;
NpeacTaBNATb  pesynbTaTbl  pelleHuss  3ajaun,  3KCMepuMEHTa,
nccnefoBaHus,  MPOeKTa,  CamMOCTOSATeNlbHO  Bbloupatb  (hopmat
BbICTYN/IEHMA C YYETOM 3aa4 Npe3eHTaunm 1 0CO6EHHOCTEN ayUTOPUN;
MOHMMaTb W WCNONb30BaTb  MPEUMYLLECTBA  KOMaHAHOM  ©
WHAVBMAYAIbHOW paboTbl MpU  pPeLleHnn Y4YeBHbIX MaTeMaTUYeCKuX
3ajavy;
MPUHMMATL Lie/lb COBMECTHOWN [esATeNbHOCTU, NIaHMPOBaTb OPraHn3auuio
COBMECTHOW paboTbl, pacnpefenaTs Buabl paboT, [0roBapuBaTbCs,
06Ccy>KaaTb NPOLECC M pe3ynbTar paboTbl, 0606LLaTh MHEHNA HECKO/IbKNX
noaen;
yyacTBoBaTb B TPYMNMoBbIX (opmax paboTbl (06CyKaeHUs, 06MeH
MHEHWAMM, MO3roBble LUTYPMbl W APYrKe), BbIMOMHATL CBOK 4acTb
paboTbl ¥ KOOPAVHMPOBATL CBOW AEWCTBUA C APYTMMUM YileHaMy KOMaHAbI,
OLeHMBaTb Ka4yeCTBO CBOEro BKMafa B OOLMIA MPOAYKT MO KpUTepUsM,
ChopMyNnMpPoBaHHLIM YYaCTHUKaMU B3aMOLENCTBUS.

PerynatueHble yHUBepCa/lbHble yUebHble LeiCTBUSA

CamoopraHusaums:
CaMOCTOATE/IbHO COCTaB/ATb MJ/1aH, airOpPUTM peLleHns 3atadu (Unm ero
4acCTb), BblOMpaTb CMOCO6 pelleHns C YYETOM MMEHLLMXCA PEecypcoB U
COOGCTBEHHbIX BO3MOXHOCTE, apryMeHTUpoBaTb W KOPPEKTMPOBATH
BapUaHTbl PELLEHWNIA C YH4ETOM HOBOW MH(hOpMaLUK.

CaMOKOHTPO/1b, 3MOLMOHA/IbHbIN NHTENIEKT:
BfafleTb  crnocobamMn CamonpoBepKW, CaMOKOHTPONSA  npouecca W
pesynbTara peLleHns maTeMaTuyeckon 3agadn;
npeaBuaeTb TPYAHOCTM, KOTOPble MOrYT BO3HWKHYTb MpW  PeLleHnn
3a[a4M, BHOCUTb KOPPEKTUBbI B [AeATE/bHOCTb HAa OCHOBE HOBbIX
06CTOATENBCTB, HANAEHHBIX OLUMOOK, BbISBIEHHbLIX TPYAHOCTEMN;
OLeHMBaTb COOTBETCTBUE pe3y/ibTaTa AesATe/lbHOCTM MOCTaB/IEHHON Lenn
N YCNOBUAM, OOBACHATb NPUYMHBI JOCTUXKEHUS U HELOCTVIKEHUA Lenu,
HaxoAUTb OLLNOKY, AaBaTb OLEHKY NPUOOPETEHHOMY OnMbITY.



NMPEAMETHDIE PE3YJIbTATDI

K KoHUy o00yyeHns B 7 Knacce 0oOyvatOWMACA MOMYYUT CreayroLme
NpeAMeTHbIE pe3y/bTaTbl:

Uucna v BblYnucneHns

BbINONHATL, coyeTas YCTHble UM MUCbMEHHbIE MPUEMBI, apUPMETUYECKME
[eCTBUA C paLMoHa/IbHbIMW YMCIaMU.

HaxoanTb 3HayYeHMsi 4YMC/IOBbLIX BbIPKEHWUW, MPUMEHATbH Pa3HOO6pasHble
CMoco6bl U NPUEMBI BbIYNCNEHNS 3HAYEHWNIA APOOHBIX BbIPaXKEHWUI, COAEPXKaLLMX
0ObIKHOBEHHbIE U AeCATUYHbIE APOOU.

[MepexoauTb OT O4HOW (hOpPMbI 3anmncy Ymcen K apyron (npeobpasosbiBaTb
[NECATUYHYIO [p06bb B O0ObIKHOBEHHYH), OObIKHOBEHHYHD B [ECATUYHYIO, B
4aCTHOCTM B 6ECKOHEYHYIO [eCATUYHYHO ApPO00b).

CpaBHuBaTb 1 YNopaL0uMBaTh paLoHasbHbIE YMcha.

OKpyrnsatb uncna.

BbINONHATL NPUKUAKY W OLEHKY pe3y/ibTarta BbIYMCIEHWNIA, OLEHKY 3HaYeHUI
YMC/IOBbIX BbIP&XXEHWA. BbINONHATL AEACTBUA CO CTEMEeHSAMU C HaTypalbHbIMM
rokasarensmu.

[MpUMeHATL  MPU3HAKW  AEe/IMMOCTW,  Pas3fioXXeHWe Ha  MHOXUTENM
HaTypasibHbIX YMCe.

PellaTb NpaKkTUKO-OPUEHTUPOBAHHbIE 3afauyn, CBA3aHHbIE C OTHOLUEHWEM
BE/IMYMH, MPONOPUMOHASILHOCTLIO BEIMYMH, MPOLEHTaMU, WHTEPNpPeTMpPOBaTh
pe3ynbTaThl pelleHns 3a4a4 ¢ YY4ETOM OrpaHUYeHui, CBSA3aHHbIX CO CBOMCTBaMM
paccMaTprBaeMbIX OOBEKTOB.

AnrebpanyecKkune BblpaXkeHUs

cnonb3oBaTb anrebpanyeckyto TePMUHOMOMNIO U CUMBOJIMKY, MPUMEHATb
eé B NnpoLecce 0CBOEHNA y4ebHOro marepuana.

Haxoantb 3HayeHWs OYKBEHHbIX BbIpaXXeHWUA NpU 3afaHHbIX 3HAYEHUAX
MepeMeHHbIX.

BbinonHATL  npeobpa3oBaHMst  LENOro  BblpaXXeHWs B MHOMOY/IEH
npuBeLeHneM NoLOOHbIX criaraeMblix, PaCKpbITUEM CKOOOK.

BbINONHATL YMHOXeHWe OfHOY/IeHA HAa MHOrOYIeH W MHOrouYseHa Ha
MHOTrOY/1IeH, NMPUMEHATL (DOPMY/Ibl KBafpaTa CyMMbl U KBaZpaTa pasHOCTW.

OCyLLEeCTBNATL Pa3/IOKEHNE MHOIQY/IEHOB Ha MHOXUTENN C MOMOLLbIO
BblHECEHMA 32 CKOOKM 00LWero MHOXWTEeNs, TpPynmnupoBKN  Claraemblx,
NpUMeHeHNs PopMy COKPaLLEHHOIO YMHOXEHWS.

[MprmeHATL Npeobpa3oBaHMsA MHOMOU/IEHOB A1 PELLEHUS Pas/IMYHbIX 3aaau
N3 MaTemMaTuK/, CMEXHbIX MPeAMETOB, U3 peasibHON MPaKTUKMU.

cnonb3oBaTb CBOMCTBAa CTEMeHeil C HaTypasibHbIMU MOKasaTenaMu A/
Npeo6pa3oBaHNs BblpaXKeHUI.



YpaBHeHVS 1 HepaBeHCTBa

PellaTb NMHENHbIE YpPaBHEHWS C OAHOW MEPEMEHHOIN, MPUMEHSAS npaBuia
nepexofa 0T UCXOLHOI0 ypaBHEHMS K paBHOCU/IbHOMY emy. [poBepaTb, ABNAETCS
JIN YACJIO KOPHEM YPaBHEHWS.

MpyMeHATb rpadnyeckmne MeTOAbI NPU PeLLIEHN NMMHENHBIX YPaBHEHWIA N NX
CUCTEM,

MoabupaTe NpVMepPbl Nap YuCesn, SBNAIOWMXCA PELUEHMEM JIMHENHOrOo
YPaBHEHUSA C ABYMSA NMepeMeHHbIMN.

CTpouTb B KOOPAMHATHOW MMOCKOCTU rpaimK JSIMHEMHOrO YpaBHEHWUA C
[ABYMSA MepemMeHHbIMU, MOJMb3YACh PaMKoM, MPUBOLUTL NPUMEPbI PeLLeHus
YpaBHeHus.

PeLaTb CUCTEMbI ABYX JIMHENHBLIX YPaBHEHWI C ABYMS NepPeMEHHbIMU, B TOM
yucne rpauyecku.

CocTaBniiTb M pellatb JIMHENHOE YpaBHEHWE WU CUCTEMY JIMHENHbIX
YPaBHEHWA MO YCNOBUKO 3afayn, WHTEpPrpeTMpoBaTb B COOTBETCTBUM C
KOHTEKCTOM 33/ia4M MOoSTyYeHHbIN pe3ysbTar.

PYHKLUMN

N306pakaTb Ha KOOPAMHATHOMW NPSMOI TOYKM, COOTBETCTBYHOLLME 3a8aHHbIM
KOOpAUHaTam, fiydn, OTPEe3KN, MHTepBaslbl, 3anncCbiBaTb YNC/IOBbIE MPOMEXYTKM Ha
anredpanyeckom A3blKe.

OTmeyaTb B KOOPAMHATHOW MIOCKOCTU TOYKM MO 3afaHHbIM KOOpAUHAaTam,
CTPOUTL rpadnKun NMUHENHbIX GYHKUMIA. CTPOUTb rpadink yHKUMK Y = |X|.

OnucbiBaTb C  MOMOLLbKD  (DYHKUMIA W3BECTHbIE 3aBUCUMOCTU  MEXAY
BE/IMYMHAMWN: CKOPOCTb, BPEMS, PacCTOAHWE, LieHa, KOJIMYeCTBO, CTOMMOCTb,
NMPOV3BOANTENBHOCTb, BPEMS, 06bEM paboThI.

HaxoanTb 3HauYeHne PYHKLMM MO 3HAYEHUIO eé apryMeHTa.

[MoHMMaTb rpaguyecknii cnocob npefacTaBNeEHUs U aHaIM3a MHGopMaLuu,
N3B/IEKATb U MHTEPNPETMPOBATL NH(POPMALMIO U3 TPaPUKOB peasibHbIX NPOLECCOoB
1 3aBUCUMOCTEN.

K KoHUuy o006y4yeHuss B 8 Ksacce 00yuvaloLMACA MONYy4nT CcnegytoLume
NpeAMeTHbIe pe3y/bTaTbl:

Uucna v BblYMUCNeEHNS

cnonb3oBaTb HayasibHble MPEACTaB/EHUS O MHOXECTBE [eliCTBUTE/IbHbIX
yncen AN CpaBHEHWS, OKPYT/IEHNA W BbIYUCNEHNIA, N306paxaTtb AeNCTBUTE/NbHbIE
ymcna TOYKaMn Ha KOOPANHATHOWN MPAMOIA.

[MpUMEHATL MOHATME apUPMETUYECKOrO KBAAPATHOrO KOPHA, HAaxXOoAWUTb
KBaZpaTHble KOPHW, WUCMO/b3ysa MpY HEO0OXOAMMOCTU KaslbKyNAaToOp, BbIMOMHATH
Npeobpa3oBaHNA BbIPKEHWNA, COAEPXKALLUMX KBafpaTHble KOPHW, WCNOMb3yH
CBOWCTBA KOPHE.



cnonb3oBaTb 3anncy 60MbLIMX U MasibIX YMCEN C MOMOLLbH AECATUYHBIX
Apo6ein 1 cteneHei uncna 10.

AnrebpanyecKkune BblpaXkeHUs

MpYMeHATbL  MOHATME CTEMeHUW C  LefbiM  MNoKasaTeseM, BbIMOHATD
Npeobpa3oBaHNsA BbIpaXKeHWI, COLepXKallmx CTEMNEHN C Le/bIM NoKa3aTeneM.

BbINOMHATL TOXAECTBEHHbIE NPE06pa3oBaHMsi paLyOHaIbHbIX BbIPaXKEHW
Ha OCHOBe MpaBw/1 AeNCTBUIA HaZ, MHOTOU/IEHAMW 1 anirebpanyecKumy gpobsmu.

PacknafpblBaTb KBafpaTHbIA TPEXU/IEH HA MHOXUTESN.

MprMeHATb NPeobpa3oBaHNA BbIPXKEHWUI A/1 PELUEHUA Pa3/IMYHbIX 3a4ay 13
MaTemMaTuKK, CMeXHbIX NPeLMeTOB, U3 peasibHOW NPaKTUKN.

YpaBHEHWSI U HepaBeHCTBa

Pewatb NMHENHble, KBaApaTHbIE YPaBHEHUS U paLMOHa/IbHble YPaBHEHWS,
CBOAALLMECH K HAM, CUCTEMbI AIBYX YPaBHEHWIA C BYMS NMepeMeHHbIMM.

[MpoBoAWTL NPOCTENLLIME UCCNEA0BaHNA YPaBHEHUIA N CUCTEM YpPaBHEHWIA, B
TOM 4KCne C NPUMEHEHNEM TpatiMyecKnX NpefcTaBneHnin (yctaHaBMBaTb, MMeeT
N ypaBHEHWE WM CUCTEMA YPaBHEHWI PeLLeHUs, ecin UMEeET, TO CKO/bKO, U
npouyee).

MepexoauTb OT CNOBECHOW (hOPMYNMPOBKM 3adayun K eé anrebpanyeckoi
MOZEeNM C TOMOLLbKD COCTaBNeHUS YPABHEHUS WM CUCTEMbl YPaBHEHWMN,
MHTEPNPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM 3a/auu NoyYeHHbIA pe3ynbTar.

MpVYMEHATbL CBOWCTBA YMCMOBLIX HEPABEHCTB [/ CPaBHEHUS, OLEHKW,
pelwartb /IMHelHble HepaBeHCTBA C OJHOW MEepPeMEHHON M UX CUCTEMbI, [JaBaTb
rpanMyeckyto  WAMKCTPaUMI0  MHOXECTBA PELUEHUIA HepaBeHCTBa, CUCTEMbI
HepaBEeHCTB.

PYHKLUMN

MoHMMaTb M UCNONb30BaTb PYHKLUMOHA/IbHbIE MOHATUA W S3bIK (TEPMUHBI,
CUMBO/IMYECKME 0603HayYeHus), OnpefenaTb 3HaydeHwe (YHKUUM MO 3HAYEHWHO
aprymMeHTa, onpefensTb CBOMCTBA PYHKLMMN MO eé rpadunky.

CTpounTb rpatnKm aneMeHTapHbIX PYHKLUWI BUAa:

y=kix,y=x%y=x%y=|x,y = +x, onucbisaTb CBOIiCTBA UWC/OBOIi
(hYHKUMK MO eé rpadumky.

K KoHUy o06yuyeHns B 9 Knacce oOyyatOWMACA MOMYYUT CreayroLme
npegMeTHble pe3y/bTaTbl:

Uucna v BblYnUcneHns

CpaBHMBaTb U YNOPsA0UMBaTL paUMOHa/IbHbIE 1 MpPaLMOHa/IbHbIE YMcha.

BbINOMHATL  apuMeTUYECKMe [eNCTBMS C  pPauMOHa/IbHbIMU - YMCIaMU,
coyetas YCTHble W TMWUCbMEHHblE MPUEMbI, BbINONHATL  BbIYUCIEHUA C
MppaLoHaIbHbIMK Ynciamu.



HaxognTb 3HauyeHMs CTemneHerd C LEMbIMA  MOKasaTeNsamMm U KOPHEW,
BbIUNCNATb 3HAYEHUS YNCNOBbIX BbIPXKEHWIA.

OKpyrnaTb [LeNCTBUTE/IbHbIE 4MUCMA, BbINOMHATL MPUKUAKY pe3y/bTarta
BbIUYMCNEHWIA, OLEHKY YMNCNOBbIX BbIPaXXEHWIA.

YpaBHEHUA 1 HepaBEHCTBA

PellaTb NMHENHbIE W KBafpaTHble YpaBHEHWS, YpaBHEHWUS, CBOASALUMECA K
HUM, NPOCTeNLLMe APO6HO-paLMOHa/IbHbIE YPaBHEHNS.

Pewartb CUCTEMbI [BYX JIMHEWHbIX YPaBHEHWI C ABYMS MepeMeHHbIMU |
CUCTEMbI [jBYX YPaBHEHWiA, B KOTOPbIX OAHO YpaBHEHWE He ABNSAETCS IMHENHbIM.,

PelsaTb TeKCTOBble 3afayn anrebpavyeckum CNocoboM C  MOMOLLbIO
COCTaB/IEHNS YPABHEHMNS UIN CUCTEMbI ABYX YPABHEHWI C IBYMS MepeMeHHbIMU.

[MpoBOAWTL NPOCTENLLME UCCMEA0BAHNA YPAaBHEHWIA N CUCTEM YpPaBHEHWUI, B
TOM YKUCNe C NPUMEHEHNEM TpaMyecKnX NpeLcTaBneHnin (ycTaHaBMBaTb, NMeeT
NN ypaBHEHWE WM CUCTEMA YPaBHEHWI peLUeHus, ecin UMeeT, TO CKO/bKO, U
npouyee).

PellaTb /IMHeHble HepaBeHCTBA, KBafpaTHble HepaBeHCTBa, M306paxartb
peLleHne HepaBeHCTB Ha YMC/I0BOM MPAMONA, 3anMmCbiBaTb PeLUeHre C MOMOLLbGHO
CUMBO/I0B.

Pewartb  CMCTEMbl  JIMHEWHbIX  HEpPaBeHCTB, CUCTEMbl  HEPaBEHCTB,
BK/IOYAKOLLME KBaApaTHOE HepaBeHCTBO, M300paxkaTb pelleHne CUCTEMbI
HepaBeHCTB Ha YMC/I0BOM NMPSAMOW, 3aNnCbiBaTb PeLLeHne ¢ MOMOLLbH CUMBOJIOB.

cnonb3oBaTb HEpaBEHCTBA MPY PeLLEHNI Pa3/InyHbIX 3a4au.

PYHKLMN

PacrosHaBaTb (YHKUMW WK3YyYeHHbIX BUAOB. [10Kas3biBaTb CXeMaTUYeCKu

pacnooXeHve Ha KOOPAMHATHOMW NIOCKOCTU rpativKoB yHKUMIA Buga: y = kx,
y=kx+b,y=kix,y=ax?+bx+c,y=x2y=vVx,y=|x|, B 3aBucmoct ot
3Ha4YeHWIn KO3MPULMEHTOB, ONUCLIBATL CBOMCTBA (DYHKLWIA.

CTponTb 1 M306paxKaTb CXeMaTUYeCKM rpaiuky KBagpaTuUHbIX (DYHKUWNA,
OMKMCbIBaTb CBOMCTBA KBAAPATUYHbIX (DYHKLUMIA MO UX rpadmKam.

PacrosHaBaTb KBaApaTUUHYHO (DYHKUMIO NO (hOpMyne, NPUBOAUTL MPUMEpSI
KBaZpaTUYHbIX (DYHKLMIA N3 peasibHOM XXN3HU, PU3NKK, TEOMETPUN.

Uwncnosble nocnefoBaTeIbHOCTU U NPOrpeccum

Pacrno3HaBaTb apuPMeTUYeCKyr0 WM TeoOMeTPUYECKYHD Mnporpeccun npu
pasHbIX crocobax 3agaHus.

BbINONHATL  BbIUMCNIEHUA C  UCMOMb30BaHMEM  (JOPMY/N  N-FTO  YseHa
apuHMETNYECKOM M reOMETPUYECKOM NPOrpeccuii, CyMmbl NepPBbIX N Y/IeHOB.

N306paxaTb 4neHbl MNOCNef0BaTe/lbHOCTM TOYKaMM Ha KOOPAMHATHOM
MIOCKOCTMW.



PellaTb 3afayn, CBSi3aHHbIE C YMC/IOBBLIMU MOCNEeL0BATE/NIbHOCTAMU, B TOM
yuncne 3afadun U3 peasibHoOM XN3HU (C MCNONb30BaHWEM KaJlbKyNATOpa, LM(POBbIX
TEXHO/IOTUA).



TEMATWNYECKOE NMNJ1IAHNPOBAHUE
7 KNNACC

Konnyectso yacos ONEKTPOHHbIE
No 1/ HanmeHoBaHWe pasfenoB N Tem K N (undposble)
B nporpamMmbil Bcero OHTPONBHBIE paKTiHeckie obpasoBaTe/ibHble
paboTbl paboTbl
pecypchbl
1 Yuncna v BblumcneHns. PaunoHanbHble o5 1 Bubnmnoteka LLOK
ymcna https://m.edsoo.ru/7f415b90
Bubnmnoteka LLOK
2 Anreopanieckue BblpdkeHis 27 . https://m.edsoo.ru/7f415b90
Bubnmnoteka LLOK
3 YPaBHeHNA 1 HepaseHcTea 20 ! https://m.edsoo.ru/7f415b90
Bubnmnoteka LLOK
4 KOOpAVHATb! 1 FPacpkyt, DyHKUMH 24 1 https://m.edsoo.ru/7f415b90
bubnnoteka LLOK
> osTopenne 1 0600LieHme 6 ! https://m.edso0.ru/7f415b90
OBLUEE KOJTMYECTBO YACOB N0 NPOrrAMME 102 5 0




8 KJ/IACC

Konnyectso yacos ONEKTPOHHbIE
No 1/ HavmeHoBaHWe pas3genos v Tem K - (undppoBble)
B nporpamMmbil Bcero Og'Tpoanb'e p6aKT”%CKme obpasoBaTe/ibHble
paboTbl paboThl pecypebl
Bubnunoteka LLOK
1 Uuncna v BbluncneHns. KeagpaTHble KOPHU 15 https://m.edsoo.ru/7f417af8
5 Uncna n BbluncneHma. CTeneHs C LenbiM 7 Bubnmoteka LLOK
nokKasaTesniem https://m.edsoo.ru/7f417af8
3 Anrebpanyeckme BblpaXkeHus. 5 1 bubnnoteka LLOK
KBagpaTHbI TpéXuneH https://m.edso0o.ru/7f417af8
4 Anrebpanyeckme BblpaXkeHus. 15 1 Bubnmoteka LLOK
Anrebpanyeckas 4pobb https://m.edso0o.ru/7f417af8
YpaBHeHUA N HepaBeHCTBa. KBagpaTHble Bubnmnoteka LLOK
5 15 1
YpaBHeHUSA https://m.edsoo.ru/7f417af8
6 YpaBHeEHMA 1 HepaBeHCTBa. CUCTEMbI 13 bubnnoteka LLOK
ypaBHEHWI https://m.edsoo.ru/7f417af8
bubnnoteka LLOK
7 YpaBHEHMA U HepaBeHCTBa. HepaBeHCTBa 12 1 https://m.edsoo.ru/7fA17af8
bubnnoteka LLOK
8 PYHKUMM. OCHOBHBIE MOHATMA ° https://m.edsoo.ru/7f417af8
Bubnmnoteka LLOK
o PyHKuun. HnCcosble hyHKLUM o https://m.edsoo.ru/7f417af8
Bubnmnoteka LLOK
10 MosToperive 1 060buieHme 6 2 https://m.edsoo.ru/7f417af8
OBLUEE KO/IMYECTBO YACOB 110 NPOIrPAMME 102 6 0




9 KJ1IACC

HanmeHoBaHVe pa3fenoB N TeM

KonnyectBo YyacoB

ONEeKTPOHHbIe
(unpposble)

Ne n/n
nporpaMmbl Bcero Kongoanble n%aKTquCKme obpasoBaTe/ibHble
paboThl paboTbl pecypCbl
1 Yucna n BbluncneHns. JeicTBUTeNbHble 9 Bubnmoteka LLOK
yncna https://m.eds00.ru/7f419d08
YpaBHEHUA N HEPABEHCTBA. Y PaBHEHUA C Bubnmoteka LLOK
2 . o 14 1
04HOWN NnepeMeHHoN https://m.eds00.ru/7f419d08
3 YpaBHeHUs 1 HepaBeHCTBa. CUCTEMBI 14 1 Bubnmoteka LLOK
ypaBHEHWIA https://m.edsoo.ru/7f419d08
Bubnmnoteka LLOK
4 YpaBHEHUA N HepaBeHCTBa. HepaBeHCTBa 16 1 https://m.edsoo.ru/7f419d08
Bubnmnoteka LLOK
° GyHKUm 16 ! https://m.edso00.ru/7f419d08
Bubnunoteka LIOK
6 Yuncnosble nocnefoBaTe/lbHOCTU 15 1 https://m.edsoo.ru/7f419d08
7 MoBTOpeHwue, 0600LLIEHNE, CUCTeMATH3ALMA 18 1 Bubnmoteka LLOK
3HaHWI https://m.edso00.ru/7f419d08
OBLEE KOJTMYECTBO YACOB IO NMPOIrPAMME 102 6 0




NMPOBEPAEMbIE TPEBOBAHUNA K PE3YJIBTATAM OCBOEHUA
OCHOBHOW OBPA3OBATE/1IbHOW MPOrPAMMBbI

7 KNACC
Koz o
IMpoBepsemMble NpegMeTHbIe pPe3yibTaTbl 0CBOEHUA OCHOBHOM
NnpoBepsemMoro o
obpaszoBaTe/ibHOW NPOrpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHus
pesynbTaTa
1 Yucna n BblUMCIEHNS
BbINONHATBL, coYeTas YCTHbIE U MUCbMEHHbIE MPUEMBI,

11 apugmeTyecKme JeCTBIA C pauMoHaIbHbIMK Ynciamm
Haxo4nTb 3HaYeHUS YNCNOBLIX BbIPAXKEHWNIA, MPUMEHATb
pasHoobpa3Hble Crocobbl U NPUEMbBI BbIYNCIEHUS 3HAYEHUIA

12 APOOHbIX BbIpaXKeHWNIA, cogepXalinX 00bIKHOBEHHbIE Y
[EeCATUYHbIE A4pOo6u
[MepexoanTb OT OAHOWN (DOPMbI 3aMUCK YMCen K APpYron
(nMpeobpas3oBbiBaTh AECATUYHYIO A4P06b B 0ObIKHOBEHHY!O,

13 0ObIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTU, B BECKOHEUHYIO
[ECATUYHYIO Ap0o6b)

1.4 CpaBHuMBaTb 1 YNopaL0uMBaTh paLmoHasbHbIe YMcna

15 OKpyrnsaTh uncna
BbINOMHATL NPUKMUAKY U OLEHKY pe3y/ibTaTa BbIYMCEHWA,

1.6 OLLeHKY 3HaYeHWI YMCIOBbIX BbIPaXXeHWI. BbINOMHATb
[e/CTBUA CO CTEMEHAMM C HaTypasibHbIMM MOKa3aTensamm
[MPUMEHATL NPU3HAKN AeNMMOCTHU, Pa3oXKeHNe Ha MHOXMNTENN

L7 HaTypaJibHbIX YMCer
PeLuaTb NPaKTUKO-OPUEHTMPOBAHHbIE 33184, CBA3aHHbIE C
OTHOLLEHWNEM BEIMYNH, NPOMOPLIMOHaA/IbHOCTHIO BE/INYNH,

1.8 NpoLEeHTaMu, NHTEPMPETUPOBATL Pe3y/bTaTbl PeLleHns 3a4ay C

YUYETOM OrpaHNUYeHNit, CBA3aHHbIX CO CBOMCTBaMU
paccMaTprBaeMblX 0O LEKTOB




Anrebpanyeckmne BbipaXkeHns

2.1

lcnonb3oBaTh anrebpanyeckyto TEPMUHOMOTI0 U CUMBOJINKY,
MPUMEHSITL e€ B MPOLIECCE OCBOEHS yUeGHOro MaTepuana

2.2

HaxoauTtb 3HauYeHnst 6YKBEHHbIX BbIPaXKEHWIA NPy 3a4aHHbIX
3HaUYEHMAX NepeMeHHbIX

2.3

BbINONHATL NPe06pa3oBaHmMs LIENoro BbIpaXKeHUs B MHOTOU/IEH
NpvBeaeHNeM NOA0GHbIX CnaraeMblX, PaCKpPbITUEM CKOOOK

2.4

BbINOMHATL YMHOYXEHWE OfIHOY/IEHA HA MHOTOUNIEH U
MHOro4/leHa Ha MHOTOY/EH, NMPUMEHSTb (hopMy bl KBaapaTta
CYMMbI 1 KBajpaTa pasHoCTy

2.5

OCyLLeCTBNATb Pa3/oXeHne MHOro4/IEHOB Ha MHOXUTENN C
MOMOLLbHO BbIHECEHMSA 38 CKOOKM 0OLLEro MHOXUTENS,
rPyNNUPOBKK cnaraeMbiX, NPUMEHEHUS (hOpMYy/I
COKpALLLEHHOI0 YMHOX€EHNS

2.6

MprYMeHATb NPeobpazoBaHMst MHOTOU/IEHOB AN PeLLeHs
pasfMyYHbIX 334a4 U3 MaTeMaTUKKN, CMEXHbIX NPeAMeTOB, U3
peasnibHOW NPaKTUKN

2.7

icnonb3oBaTb CBOWCTBA CTEMEHEN C HaTypasbHbIMU
rokasarensMu 4715 npeobpasoBaHNs BblpaXKeHU

YpaBHEHNS U HEpaBEHCTBA

3.1

PeLuaTb NMHENHbIE YpaBHEHWSA C OAHOIN NepeMeHHOMN,
MPYMEHAA NpaBuia Nepexosa 0T MCXOLHOI0 YpaBHeHUS K
paBHOCU/IbHOMY eMy. [poBepATh, ABNAETCA /IN YACN0 KOPHEM
YpaBHeHWS

3.2

[MpUMeHATL rpaduyeckmne MeTobl NPX PELLEHNN NUHENHBLIX
YPaBHEHU N NX CUCTEM

3.3

MoabupaTtb NPUMEPbI Nap YMCen, ABNSIOLLMXCS PeLLeHNEM
NIMHEHOrO YPaBHEHWSI C IBYMS NepeMeHHbIMY

3.4

CTponTb B KOOPAMHATHON NIOCKOCTU rpadinK MHENHOIO




YPaBHEHWS C ABYMSI EPEMEHHBIMI; NOMb3YSCh rpagrKom,
NPMBOAUTL NPUMEPbI PELLEHNS YPABHEHUS

PeLliaTb CUCTEMbI IBYX JIMHENHBIX YPaBHEHWUIA C ABYMS

35 nepemMeHHbIMU, B TOM YnC/ie rpagmyeckn
CoCTaBnATh M peLlaTb IMHENHOe YpaBHeEHWE U CUCTEMY
3.6 NNHENHBIX YPaBHEHWIA NO YCMIOBUIO 3aJa4n, MHTEPMPETMPOBaTb
B COOTBETCTBUM C KOHTEKCTOM 33a4u NOMYyYeHHbIN pesy/bTaT
4 KoopanHatbl 1 rpadukn. ®yHKLMK
306paxxaTb Ha KOOPAMHATHOW NPSMOW TOUKM,
COOTBETCTBYIOLLME 3alaHHbIM KOOPAMHATaM, /ly4n, OTPE3KN,
4.1 WHTEpPBa/Ibl, 3aNNCbIBATb YNC/IOBbLIE MPOMEXYTKMN Ha
asirebpanyeckom s3bike
OTmeyaTb B KOOPAMHATHOWN MIOCKOCTU TOUYKM MO 33aHHbIM
4.2 KoopAnHaTam
CTponTb rpatnKm IMHEeNnHbIX (YHKUMUA. CTponUTb rpadink
+3 (DYHKLM Y = [X]
OnucbIBaTb C MOMOLLbKO ()YHKLMIA N3BECTHbIE 3aBUCUMOCTU
MeXAy Be/IMYMHaMUN: CKOPOCTb, BPems, PacCTOAHME, LIEHY,
44 KO/IMYeCTBO, CTOMMOCTb, NPON3BOANTE/ILHOCTb, BPEMS, OOBEM
paboThbl
45 HaxoanTb 3HayeHne yHKL MM N0 3HAYEHNIO e€ aprymeHTa
[MoHMMaTL rpafuyecKkunin cnocob npeacTaBneHNs U aHannsa
4.6 MH(OPMaLUN, N3BNIEKATb U MHTEPNPETUPOBATL MH(OPMALLUIO

13 rpatkoB peasibHbIX NPOLIECCOB U 3aBUCUMMOCTEN

8 KJTACC




Kopg
NnpoBepPAEMOro
pesynbTarTa

MpoBepsieMble NPeaMETHbIE pe3ybTaTbl OCBOEHUSI OCHOBHOIA
obpa3oBaTe/ibHOW MPOrpaMmbl OCHOBHOIO 06LLLEr0
0bpa3oBaHuA

yucna v BblYUCIEHUS

11

\cnonb3oBaTb HavasbHbIe NPeLCTaBNeHNs O MHOXECTBE
[EeNCTBUTENbHBIX YMCes NS CPAaBHEHUS, OKPYT/IEHNS U
BbIUMCNEHWIA, N306paxaThb AeCTBUTE/bHbIE YMCIa TOUKaMKN Ha
KOOPAWHATHOW NpAMOiA

1.2

MPUMEHSTb MOHATNE apUMETUYECKOTO KBaAPaTHOrO KOPHS,
HaX0fMTb KBafpaTHble KOPHW, UCMO/b3ys NPU HE0OX0AMMOCTM
KaslbKyNsiTop, BbIMO/MHATL NPe06pa3oBaHNs BbIPaXKEHWIA,
cofiepXallyx KBalpaTHbIe KOPHU, NCMOMb3ys CBOMNCTBA KOPHEl

1.3

cnonb3oBatb 3anmMcy 60NbLLIMX U MasibIX YACEN C MOMOLLBHO
[ecATUYHbIX Apobel n cTeneHen uncna 10

Anrebpanyeckmne BbipaXeHns

2.1

MPUMEHSTb MOHATIE CTENEHN C LIENbIM NMOKa3aTeNeM,
BbIMNOMHATbL NPe06pa30BaHus BbIPAXKEHWUIA, COAEPXKaLLMX
CTeneHu C LenbIM MoKasaTenem

2.2

BbINONHATL TOXAECTBEHHbIE MPE06Pa30BaHNA paLMOHabHbIX
BbIPaXKEHWIA Ha OCHOBE NPaBW AENCTBUI HaL MHOTrOYIeHaMK 1
anrebpanyeckummn 4pobsmm

2.3

PacknagblBaTb KBafipaTHbIV TPEXUNEH HA MHOXUTENN

2.4

[MprMeHATL NPeobpasoBaHNA BbIPKEHWIA /19 PeLleHs
Pas3IMYHbIX 33a4 U3 MaTeMaTUKK, CMEXHbIX NPeaMeTOB, U3
peasibHOW NPaKTUKN

YpaBHEeHNA 1 HepaBeHCTBa

3.1

PeLLaTb NMHeliHbIe, KBaflpaTHbIE YPaBHEHMS U paLMOHaNbHbIE
YPaBHEHWS!, CBOAALLMECS K HAM, CUCTEMbI [IBYX YPaBHEHWIA C
[BYMS NepeMeHHbIMY




3.2

[MpoBOAWTL NPOCTENLLME UCCNe0BaHNSA YPAaBHEHNIA U CUCTEM
YPaBHEHWIA, B TOM YmMC/ie C MPUMEHEHMEM TPanyecKmX
npeacTaBneHnin (ycTaHaBNMBaTb, UMEET /N ypaBHEHWE UK
CUCTeMa YpPaBHEHWIA PELLIEHUS, EC/IN UMEET, TO CKOJIbKO, 1
npouyee)

3.3

[MepexoanTb OT CNOBECHOW (hOPMYNMPOBKM 3afa4n K eé
asirebpanyeckoin Mogenu ¢ NOMOLLbH COCTaB/IEHNS YPaBHEHWS
WM CUCTEMbI YPaBHEHWIA, UHTEPNPETUPOBATb B COOTBETCTBUM
C KOHTEKCTOM 3a/ia4u MoJslyYeHHbIN pe3ynbTaT

3.4

[MPUMEHSTL CBOMCTBA UNC/IOBbIX HEPABEHCTB [/1 CPaBHEHNS,
OLIEHKW, peLuaTh NINHENHbIe HEPaBEHCTBA C OAHOI NepeMeHHOW
M MX CUCTEMbI, AaBaTb rpanMyecKyto UANKCTPaLUIO
MHOXECTBA PELLEHNA HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DyHKLUNN

4.1

[MOHMMaTL 1 UCNONBb30BaTh (NYHKLMOHA/IbHBIE MOHATUA U A3bIK
(TEpMMHbI, CUMBOINYECKNe 00603HAYEHNS), OMpPesensTb
3HayYeHne PYHKLUMM MO 3HAYEHMIO aprymeHTa, onpeaensaTh
CBOWCTBA PYHKLMW MO eé rpadnky

4.2

CTpouTtb rpatnKm anemeHTapHbIX (YHKLUWIA BMAaA:

y = k/x,y=kIX, ,y=X%y=x3y=|X|, onucbIBaTb CBOMNCTBA
4MCNOBOW (DYHKLMW NO eé rpaduky

9 KNTACC

Kopg
npoBepsemMoro

MpoBepsieMble NPeAMETHbIE PE3Y/bTaTbl OCBOEHNS OCHOBHOA




pesynbTaTa

o6pasoBaTe/ibHOM NporpamMmmbl OCHOBHOIO 06Lero 06pa3oBaHus

1

ymcna n BblYUCNEHUSA

1.1

CpaBHMBATb 1 YMOPSA0YMBATL PaLIOHaNTbHBIE U
MppaLMOHa/bHbIE Yncna

1.2

BbINONMHATL apudMETUYECKIME [e/ACTBUSA C paLMOHaIbHbIMY
ymcnamm, coueTast YCTHbIE M MUCbMEHHbIE MPUEMBI, BbIMOMHSATb
BbIYMNCNEHNS C MPPALMOHAIbHBIMMW YCNaMm

1.3

HaxoanTb 3HaYeHns CTeneHen ¢ LebIMN NoKasaTensamMmm 1
KOpHEI7I, BbIYNCIATb 3HAYEHUA YNCNOBbIX Bblpa)KeHI/IVI

1.4

OKpYrNSTb AENCTBUTENbHBIE YMCNA, BbINONHATL NPUKNAKY
pe3ynbTaTa BblYMCIEHWIA, OLEHKY YMCOBbIX BbIpaXKEHWA

YpaBHEeHNA 1 HepaBeHCTBa

2.1

PeLLaTb NHeliHbIe U KBapaTHbIE YPABHEHUS, YPaBHEHNS,
CBOJSALLUMECA K HAM, NPOCTeliLLune AP0OHO-paLoHabHbIE
ypaBHeHUs

2.2

PeLlaTb CUCTEMbI BYX NINHEHbIX YPaBHEHWIA C ABYMS
MepeMeHHbIMU 1 CUCTEMbI BYX YPaBHEHWIA, B KOTOPbIX OAHO
YpaBHEHWE He ABNSETCA NIMHENHbIM

2.3

PeLaTb TEKCTOBbIE 3afauun anrebpanyeckum crnocobom ¢
MOMOLLLbKO COCTaBNEHNS YPaBHEHNSA UM CUCTEMbI ABYX
YPaBHEHWI ¢ ABYMS NepeMeHHbIMU

2.4

[MpoBOAWTL NPOCTEMLLME UCCNe0BaHNSA YPAaBHEHWIA U CUCTEM
YPaBHEHWIA, B TOM YKCNE C NPUMEHEHMEM TPathiNUeCcKmnX
npeacTaBneHnin (Hanpumep, ycTaHaBInBaTb, UMEET /N
YpaBHEHME UK CUCTEMA YPaBHEHWIA PELLEHMS, €CIN UMEET, TO
CKO/bKO)

2.5

PeLlaTb IMHelHbIE HEPaBEHCTBA, KBaApaTHbIE HEPaBEHCTBA,
M306paxkaTb peLleHe HepaBeHCTB Ha YMCI0BOW NPAMOIA,
3anucbIBaTh PeLLeHE C MOMOLLbH CUMBOJIOB




2.6

PeLlaTh CUCTEMbI JIMHEHbIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BK/IHOYalOLLE KBAPAaTHOE HEPABEHCTBO, M306paXaThb PeLLeHNe
CUCTEMbI HEPABEHCTB Ha YMC/IOBOM NPAMONA, 3anNM1ChIBaTL
PELLEHME C MOMOLLIbH CYMBOJIOB

2.7

lcnonb3oBaTh HEPaBEHCTBA NPV PELLEHMI Pa3INYHbIX 3aaay

DyHKLUNN

3.1

Pacrno3HaBaTb (PYHKLMM U3yYeHHbIX BUAOB. [oKa3biBaTb
CXeMaTUYECKUN PacrosoXeHne Ha KOOPAMHATHOM MI0CKOCTH
rpacmkoB yHkumi Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBMCMMOCTM OT 3HAYEHWIA KO3I((IMLMEHTOB, ONUCHIBATb
CBOWCTBA (PYHKLMI

3.2

[MoKa3bIBaTb CXEMATUYECKM PACMOIOKEHNE Ha KOOPAVUHATHOM
MNOCKOCTU rpadiMKoB PYHKUMIA BUAay = X,y = |X| u
OMuCbIBaTb CBOMCTBA PYHKLMIA

3.3

CTponTb 1 N306paXkaTb CXeMaTUYECKM rPaPUKN KBaLpaTUUHbIX
(hYHKLMI, ONUCLIBATL CBOMNCTBA KBaApPaTUUHbIX (DYHKLMIA NO UX
rpagukam

3.4

Pacno3HaBaTb KBagpaTU4HYH (YHKLUUIO NO hopmyIe,
MPUBOAUTL MPUMEPbI KBaAPaTUYHBIX (YHKLMIA U3 peasibHOM
YXU3HU, (DU3NKN, FTeOMeTPU

ApumMeTnyeckas 1 reomeTpryeckas Nporpeccum

4.1

PacnosHaBaTb apMMMeTUYECKYIO 1 FTEOMETPUYECKYHO
MPOrpeccum Npu pasHbIX cnocobax 3agaHns

4.2

BbINOMHATL BIYMC/IEHNSA C UCMNO/Mb30BaHEM (POPMYN N-ro
ynieHa apuPMETNYECKOW 1 reOMETPUYECKON NPOrpeccui,
CYMMbI NepPBbIX N Y/IEHOB

4.3

N306pakaTb YneHbl NOCNea0BaTeNlbHOCTM TOUYKaMM Ha
KOOPAWHATHOW NI0CKOCTY

4.4

PeLuaTtb 3aga4in, CBA3aHHbIE C YNC/TOBLIMN
nocnenoBatesibHOCTAMU, B TOM YMUCE 3aa4vyin U3 peaanoif'l




YKN3HK (C MCNO/b30BaHMEM KalbKynATopa, UMgpoBbIX
TEXHO/IOTNiA)




NMPOBEPAEMBbBIE 3JIEMEHTbI COAEP>XAHUA

7 KNACC
Koz [MpoBepsieMbIin 3N1EMEHT COAePXKaHMS
1 Uucna v BbluMcneHus
[po6u 06bIKHOBEHHbBIE U AECATUYHDBIE, Nepexos 0T OAHON (POPMbI
1.1 3anmcu gpobert K gpyroit. NMoHATUe paumMoHanbHOro Yncna, 3anunch,
CpaBHeHWe, yrnopsaaoUnBaHme paLnoHaIbHbIX YnCes
12 ApumeTYeCKMe feCTBUA C paunoHaIbHbIMU Ynuciamn. PelleHve
' 3a/1a4 13 peasibHON NPaKTUKN Ha YacTu, Ha Apo6u
CTeneHb C HaTypa/ibHbIM NOKa3aTenem: onpeaeneHue,
1.3 Npeobpa3oBaHme BbIPAXKEHMIA HA OCHOBE OMNpefeneHns, 3anunch
60MbLUMX Yncen
[MpoLeHTHI, 3annchb NPOLIEHTOB B BUAE AP0ty 1 Apobu B BUAE
14 MPOLEHTOB. TPy OCHOBHbIE 3a4a4/ Ha NPOLEHTHI, peLleHne 3a4ay 13
peasibHOW NPaKTUKN
15 [MprMeHeHWe NPU3HAKOB Ae/IMMOCTU, Pa3/odKeHNEe Ha MHOXUTENN
' HaTypa/lbHbIX YMCen
16 PeanbHble 3aBUCUMOCTH, B TOM YmMC/Ie NpsAMas 1 obpaTHas
' MPONOPLIMOHANILHOCTU
2 Anrebpanyeckme BblpaXKeHNs
21 [epeMeHHbIe, YNC/I0BOE 3HAYEHWE BbIPXKEHWNA C NEPeMEHHON.
' JonycTuMble 3Ha4YEHUS NMepeMeHHbIX
29 [MpefcTaBneHNe 3aBUCMMOCTY MEXAY BeMYMHaMKM B BUAE Gopmyibl.
' Bbluvcnenus no gopmynam
23 Mpeobpa3oBaHyie OYKBEHHbIX BbIPaXXEHWIA, TOXAECTBEHHO PaBHble

Bblpa>KeHUA




2.4

CBOIACTBa CTEMEHM C HaTypaibHbIM MOKa3aTenem

OpHouneHbl U MHOro4neHbl. CTeneHb MHoro4seHa. CnoxeHue,

2.5
BblYMTaHMe, YMHOXeH/e MHOIo4Y/1eHOB
PopmMysibl COKPALLEHHOIO YMHOXEHMWA: KBaApaT CyMMbl 1 KBagpat
2.6 pasHoCTU. Popmyna pasHOCTN KBaApaToB. Pa3fioXkeHne MHOro4Y/1eHOB
Ha MHOXWUTENN
3 YpaBHeHNS
31 YpaBHeHWe, KOpeHb ypaBHEHUS, MpaBusia NpeobpasoBaHNs
' YpaBHEeHUS, PaBHOCU/IbHOCTb YPaBHEHWI
3.2 JTnHeliHOe ypaBHEHWE C OHOI NepemMeHHON, YACNO0 KOPHEN
' NMHENHOTO YpaBHEHNS, PeLLEeHME NIMHENHBIX YPaBHEHNIA
33 CocTaB/ieHVe ypaBHEHWIA NO YCIOBMIO 3aJa4n. PelleHne TeKCTOBbIX
' 3a1a4 C MOMOLLbHO YpaBHEHMWA
3.4 JnHeliHOe ypaBHeHWE C 4BYMSA MePeMEHHbIMM U ero rpafuk
Cuctema AByX JIMHENHBIX YpPaBHEHWI C ABYMS MePeMEHHBIMU.
3.5 PeLLeHVe cMCTEM YpaBHEHMIA CNOCO60M NOACTAHOBKW. Mpumepsl
PeLLeHNs TEKCTOBbIX 33a4 C MOMOLLbIO CUCTEM YpaBHEHW
4 KoopaunHaTbl 1 rpagimkn. ®yHKUUN
4.1 KoopanHata To4ky Ha npsimoi
49 Uncnosble NPOMEXYTKN. PacCcTosHWe MeXAy ABYMSA TOYKamu
' KOOPAMHATHOW NPSMOV
43 [MpsMoyronbHas cucteMa koopamHar, ocn Ox n Oy. Abcuumcca un
' OpAMHaTa TOYKM Ha KOOPAUHATHOM MI0CKOCTYH
44 [MpuMmepsb! rpadnkos, 3afaHHbIX (opMynaMu. YteHne rpadukos
' peasibHbIX 3aBUCUMOCTE
4.5 MoHATME yHKUMK. "padimk dyHKUmKU. CBONCTBA (hYHKLMI
4.6 NnHelHas QyHKUmMS, eé rpadmk. Mpadnk yHKUMK Y = |X]|




47 ["padmyeckoe peLLeHne NMMHENHbIX YPaBHEHWI 1 CUCTEM NIMHENHBIX
' YPaBHEHNI
8 KJTACC\
Koz [MpoBepsieMbIin 3N1EMEHT COAEPXKaHMS
1 YUucna v BbluMCNeHUA
11 KBagpaTHbIi KOpeHb 13 yncna. MoHATre 06 nppaumoHa bHOM YunChe.
' [ecAaTnyHble NpUeMKeHNa ppaLnoHaIbHbIX YUCe
CBoiiCcTBa apMIMETNYECKNX KBaAPATHbIX KOPHEN N X MPUMEHEHME K
1.2 NMpeobpa3oBaHMO0 YNCIOBLIX BbIPAXKEHWIA N BbIYNCIEHNSM.
LencTBuTenbHbIE Yncna
13 CTeneHb C LenbIM NnokasartesnemM n eé ceorcTea. CtaHaapTHas 3anucb
' ymcna
2 Anrebpanyeckme BblpaXKeHNs
51 KBafpaTHbI TPEXYNEH, Pa3/ioXKeHNe KBaapaTHOro TpéxyeHa Ha
' MHOXUTENN
2.2 Anrebpanyeckas Apobs. OCHOBHOe CBONCTBO asirebpanyeckoin Apobu
53 CnoxxeHue, BbluMTaHWe, YMHOXEHWe, fieNleHre airebpanyecKmnx
' Apo6el
2.4 PaunoHanbHble BbIpaXXeHWs 1 UX NpeobpasoBaHme
3 YpaBHeHNA 1 HepaBeHCTBa
31 KBagpaTHoe ypaBHeHuWe, (hopMy/ia KOPHel KBaApaTHOrO ypaBHEHMS.
' Teopema BureTa
3.2 PeLLeHVe ypaBHeHUI, CBOAALLMXCA K NIMHENHBIM 1 KBafpaTHbIM
3.3 [MpocTeiune Apo6HO-paLOHasIbHbIE YPaBHEHMS
3.4 ["pahnyeckan MHTeprpeTaumsa ypaBHEHWIA C ABYMSA NepeMeHHbIMU U




CUCTEM NINHENHbIX YPaBHEHWIA C ABYMS NepeMeHHbIMUW. MprMepbl
PELLEHNs CUCTEM HENMHEHbIX YPaBHEHWIA C ABYMS NePEMEHHbIMU

35 PelLieHMe TEKCTOBBIX 3a[auy a/irebpanyeckmm crnocooom

3.6 YUncnosble HEPaBEHCTBA 1 MX CBONCTBA

3.7 HepaBeHCTBO C 0HOI NepemMeHHOiA

3.8 PaBHOCU/ILHOCTb HEPaBEHCTB

3.9 JInHelHbIe HepaBeHCTBa C OA4HOI NepemMeHHOM

3.10 CuUCTeMbl IMHENHbIX HEPABEHCTB C OAHOW MepeMeHHOM

4 DyHKLUNN

41 MoHATUe hyHKUMK. O6NnacTb onpeaeneHns U MHOXECTBO 3HaYeHI
yHKUMK. Cnocobbl 3agaHns YHKLUWIA

4.2 MpadmK hyHKUMK. UTeHre CBOMUCTB (hYHKLMM MO eé rpanky

4.3 Mpumepbl rpanKoB YYHKUNIA, OTPaXKAKOLLMX peasibHble NMPOLEeCChI

44 PyYHKUUN, ONUCbIBAOLLME MPAMYIO U 06PaTHYHO NPONOPLMOHAbHbIE
3aB1CUMOCTHU, UX rpadnkm

4.5 DYHKUMN y =x2,y = x3

4.6 PyHKUMM Y = VX, ¥y = |X|

4.7 ["pathryeckoe peLleHne YpaBHEHWIA N CUCTEM YPaBHEHUIA

9 KJ/TACC

Koz [MpoBepseMblil 31eMEHT COAepPXKaHMS

1 Uucna n Bbl4MCNeEHNS

PaunoHasibHble uncna, nppalmoHaibHbIe YnCa, KOHEUHbIE 1

1.1
6eCKOHeYHble AeCATUYHbIE APO6U




IMHOYXECTBO AENCTBUTENbHbIX YNCEN, AeACTBUTENbHbIE YMCNA KaK
BECKOHEYHbIe 1eCATUYHbIE AP06U. B3aMHO 0AHO3HAYHOE COOTBETCTBME

1.2 o o o
MeXy MHOXeCTBOM AeCTBUTENIbHbIX YMCesT U KOOPANHATHOW NPSMOiA.
CpaBHeHMe LeNCTBUTENbHBIX YNCEN

1.3 ApupmeTryeckme AeNCTBUA C AeACTBUTENIbHBLIMU YMCIaMK
3mepeHuns, NpubnmkeHns, oueHKN. Pa3mepbl 00bEKTOB OKPYXKatoLLero

14 MUpa, ANUTENIbHOCTb MPOLECCOB B OKpYXXatoLem Mupe. MpubnmkéHHoe

' 3HaYeHe Be/IMUMHbI, TOYHOCTb NPUBKeHNS. OKpYrieHne Yncen.
MpuKnAKa 1 OLeHKa pe3ybTaToB BbIYMC/IEHWNIA

2 YpaBHeHWA 1 HepaBeHCTBa

2.1 YpaBHeHUs C 0HOI NepemMeHHO

2.2 JnHeliHoe ypaBHeHWe. PelleHne ypaBHEHUIA, CBOAALLMXCA K NIMHEAHbBIM

23 KBagpaTHOe ypaBHeHue. PelLieHne YpaBHEHWIA, CBOAALLMXCA K

' KBafpaTHbIM
24 BukBagpaTHoe ypaBHeHUe. [prMepbl peLLleHnst ypaBHEHNI TPETbEN U
' YETBEPTOWM CTEMEHEN Pa3NOXeHNEM Ha MHOXUTENN

2.5 PelueHne apo6HO-paLMOHaIbHbIX YpaBHEHWIA

2.6 CucTemMbl ypaBHEHWA

2.7 YpaBHeHWe C BYyMS NEepeMeHHbIMA 1 ero rpagpuk

2.8 PeLLeHVe CUCTEM [ABYX JIMHENHbIX YPaBHEHWUI C ABYMS NMepeMeHHbIMU

29 PeLleHne cucTeM [BYX YpaBHEHWIA, O4HO M3 KOTOPbIX JIMHENHOE, a

' ApYroe — BTOPOiA CTeNeHN
210 ["pahnyeckas MHTepnpeTaums CUCTEMbI YPaBHEHWI C ABYMSA
' nepeMeHHbIMY
2.11  PelleHMe TEKCTOBbIX 3afay a/irebpanyeckmM cnocooom
2.12 Yncnosble HepaBeHCTBA U UX CBOWCTBA




2.13

PeLLeHMe NMHENHbIX HEPABEHCTB C OAHOIN NepemMeHHOW

2.14  PelLeHNe CUCTEM NIMHENHBIX HEPABEHCTB C OJIHOWN NepeMeHHOM
2.15 KBagpaTHble HEpaBEHCTBA
216 ["padyeckast UHTEPNpeTaLnsa HepaBeHCTB U CUCTEM HEPABEHCTB C
' [BYMS MepeMeHHbIMM
3 PyHKLMN
31 KBagpatnyHasa (oyHKUMSA, eé rpadvk 1 cBoicTsea. MNapabona,
' KOOpAMHaTbI BEPLUNHBI Napabosibl, 0Cb CUMMETPUM Napabosbl
3.2 ["pagmkm yHKumin y=Kkx, y=kx+b 1 nx ceoincrea
3.3 ["padmkm yHKumin y=K/X, y = X3 1 X CBOICTBA
3.4 ["patnKm QyHKLUMIA , 1 NX CBOMCTBA
4 YuncnoBble nNocnefoBaTelbHOCTH
OnpepgeneHne n cnocobbl 3afaHNa YNCNOBbIX NOCNeL0BaTEe/IbHOCTEN.
4.1 3afaHve nocnefoBaTeIbHOCTU PEKYPPEHTHON POpMYoit 1 hopMyno
N-ro yneHa
42 ApudmeTuryeckas nporpeccus. @opmMyribl N-ro YsieHa apupMeTUYECKOiA
' nporpeccmmn, CyMMbl MepBbIX N YIEHOB
43 ["eomeTpuryeckast nporpeccus. @opmysbl N-ro YneHa reoMeTpUYecKoi
' nporpeccmmn, CyMMbl MepBbIX N YIEHOB
306paxkeHne YneHoB apuiMeTUUHECKOM N FeOMETPUYECKOI NPOrpeccuia
4.4 TOYKaMMN Ha KOOPAMHATHON NIOCKOCTU. JINHENHBIN 1
3KCMOHEHUMaNbHbIN pocT
4.5 CNno>KHble NPOLEHTHI




NMPOBEPAEMBbBIE HA OI' 3 N0 MATEMATUKE TPEBOBAHNA K
PE3Y/IbTATAM OCBOEHUNA OCHOBHOW OBPA3OBATE/IbHOW
NPOIrPAMMbBbI OCHOBHOI'O OBLLEIO OBPA3OBAHUA

Kop,
NPOBEPSIEMOI0
TpeboBaHWS

MpoBepsieMble TPeboBaHUA K NpeagMETHbIM pe3y/ibTaTam
OCBOEHWNSA OCHOBHOW 06pa3oBaTtes/ibHOM NporpamMmmbl
OCHOBHOI0 06L1ero o6pasoBaHmAa Ha ocHoBe P OC

YMeHwe oneprpoBaTh MOHATUAMI: MHOXECTBO,
NOAMHOXECTBO, onepauun Haf, MHOXeCTBaMM; YMEHE
OMepupoBaTh NOHATUSMM: Tpad), CBA3HbIV rpad, AepeBo, LMK,
NPUMEHSTb UX NPY PeLLIEHNI 3a[a4; YMEHWE UCMO/b30BaTh
rpadmyeckoe npeacTaBfeHNe MHOXECTB A/1S ONMUCAHNS
peasibHbIX MPOLIECCOB W SABMEHWIA, PN PeLLeHnn 3aaa4 U3
OPYTUX yUYeOHbIX NpeamMeToB

YMeHMe onepmpoBaTh NOHATUAMU: ONpefenieHne, akcrmoma,
Teopema, [0Ka3aTe/IbCTBO; YMEHWE pacno3HaBaTb UCTUHHbIE U
NOXHble BblCKa3blBaHWA, NPUBOANTL MPUMEpPbI U
KOHTPNPUMEPbI, CTPOUTb BbICKa3blBAHMSA U OTPULIAHKSA
BbICKa3blBaHWUI

YMeHWe onepmpoBaTb NOHATUAMMN: HATYpasibHOE YNCIIO,
MPOCTOE M COCTaBHOE YMC/O, Ae/IMMOCTb HaTypasibHbIX YMCEN,
NPU3HaKM AeNMMOCTH, LIeNI0e YACN0, MOAY b YNCNa,
06bIKHOBEHHas Apobb 1 fecaTUYHas Apobb, CTaHAAPTHLIN BUL
yucna, paumoHaibHOe YUCNo, nppaunoHanbHOE YICIO,
apuPMeTUYECKMIA KBaPaTHbIN KOPEHb; YMEHWE BbIMOHATb
AENCTBUSA C YuMcnaMm, CpaBHMBATb M Yropsaa0vMBaTh YMCa,
NpPeAcTaBNATb YNCa Ha KOOPAMHATHOM NPAMOM, OKPYTNsaTb
yncna; yMeHue aenatb NPUKUAKY U OLEHKY pesyrbTaTta
BbIYNC/IEHWI

YMeHwue ornepmpoBaTb NOHATUAMM: CTEMEHb C Lie/bIM
rokasaresieM, apumMeTUHeCKNIA KBafpaTHbIA KOPEHb,
MHOTOu/IeH, anrebpanyeckas gpobb, TOXAECTBO; 3HAKOMCTBO C
KOPHEM HaTypa/lbHOI CTENEeHN 60/bLUE eANHULbI; YMEHNE
BbIMO/IHATL PacyéThbl Mo hopmynam, npeobpasoBaHUs LenbIX,
APO6HO-paLMOHabHbIX BbIPXXEHWIA U BbIPQXXEHWI C KOPHAMMU,




Pa3NoXKeHNe MHOrouieHa Ha MHOXKMTEN, B TOM YMC/IE C
CMOMb30BaHKeM (HOPMY/ Pa3HOCTM KBaapaToB U KBaapaTa
CYMMbI 11 Pa3HOCTM

YMeHMe ornepmpoBaTb NOHATUAMM: YNC/IOBOE PaBEHCTBO,
ypaBHeHWe C 04HOIN NepemMeHHON, YACN0BOe HEPABEHCTBO,
HepaBeHCTBO C NePeMEHHOI; YMeHMe peLlaTb IMHENHbIE U
KBafpaTHble ypaBHeHWs, 4p0OHO-paLoHabHble YpaBHEHUS C
OJHOW NepemMeHHOI, CUCTEMbI ABYX JIMHEAHBIX YpaBHEHUMN,
NINHENHbIe HepaBeHCTBA M UX CUCTEMbI, KBaApaTHbIe U APO6HO-
paLMoHasibHble HepPaBeHCTBa C OAHON NepeMeHHON, B TOM
ymncrne Npy peLleHnn 3agay n3 apyrux NpeamMeToB v
NpaKTUYeCKMX 3a4ay; yMeHre NUCNob30BaTb KOOPAMHATHYIO
NPAMYHO Y KOOPAWHATHYHO NIOCKOCTb AN5 M300paXKeHWs
PELUEHNI ypaBHEHWNIA, HEPABEHCTB N CUCTEM

YMeHune onepmpoBaTh NOHATUAMM: (YHKUKSA, rpafuk
(OYHKUMW, HYNA (DYHKLUAW, NPOMEXYTKM 3HAKOMOCTOAHCTBA,
MPOMEXYTKM BO3pacTaHus, yobiBaHMS, HAaMOO bLLEE U
HaVIMeHbLLIEe 3HAYEHNA PYHKLUN; YMEHWE OMepupoBaThb
MOHATMAMMW: NPSMas NMPONOPLMOHAILHOCTb, JIMHENHAS
(OYHKLMSA, KBagpaTuyHas QyHKLUMS, obpaTHas
MPONOPLUMOHANBLHOCTL, Napabona, rmnepbona; yMeHne CTpouTb
rpacvky OyHKUMIA, NCMO/b30BaTh TPAPUKA AN ONpeseneHuns
CBOWCTB MPOLLECCOB M 3aBUCUMOCTEN, A/151 peLleHmns 3a4a4y U3
APYrnX y4ebHbIX NPeAMETOB 1 peasibHOM XXU3HU; YMEHUe
Bblpa>XKaTb (DOPMY/IaMUn 3aBUCUMOCTU MEXY BeIMUMHAMY

YMeHve oneprpoBaTth MNOHATUAMW: NOCNEA0BATE/IbHOCTD,
apumMeTnyecKas n reomeTpuyecKas NPorpeccun; yMeHme
1CMo/b30BaTh CBOMCTBA NoC/ef0BaTe/lbHOCTEN, (hOpMY bl
CYMMbI 1 O6LLEr0 Y/ieHa NpY PeLLeHnn 3adad, B TOM Ynche
3afiay 13 apyrunx y4ebHbIX NpeaMeTOB U peasibHOM XNU3HU

YMeHMe peLlaTh 3aa4m pasHbiX TUMOB (B TOM YKC/E Ha
MPOLEHTbI, 0NN 1 YacTU, ABUXKEHWE, paboTy, LieHY TOBApOB W
CTOMMOCTb MOKYMNOK W YCAYr, HANoru, 3afa4n U3 06nactm
ynpaBneHnst INYHLIMKU N CeEMeHbIMU (HAHCaMK); yMeHWe
COCTaB/STb BbIPKEHMS, YPaBHEHUS, HEPaBEHCTBA U CUCTEMbI




MO0 YCNOBWIO 3alauu, MCCNefoBaTb NOyYeHHOE PeLEHNE
OLeHMBATb NPaBAONOA0BHOCTb NOMYUYEHHbIX Pe3yNbTaToB

YMeHMe onepmpoBaTb NOHATUAMM: PUrypa, TOUKa, OTPE3OK,
npsamas, fiyd, 1omMaHasi, yros, MHOrOYrofbHUK, TPeyrofibHUK,
paBHOGEAPEHHbI 1 PaBHOCTOPOHHUIA TPEYTO/IbHUKM,
MPAMOYTO/IbHbIA TPEYrofbHUK, MeAnaHa, bruccekTpuca u
BbICOTa TPEYro/IbHMKA, YeTbIPEXYTONbHUK, NapasiienorpaMmm,
POM6, NPAMOYroNbHUK, KBaApaT, Tpaneuus; OKPY>KHOCTb, KPYT,
KacaTe/lbHast; 3HaKOMCTBO C MPOCTPaHCTBEHHbIMW Urypamu;
YMEeHMe peLlaTh 3a4a4u, B TOM YMCEe 13 MOBCEAHEBHOM XXM3HM,
Ha HaxOoX/[eHVe reOMeTPUYECKNX BESIMYMH C NPUMEHEHNEM
N3yYeHHbIX CBOMCTB Uryp 1 PakToB

10

YMeHwe oneprpoBaTb MOHATUSAMU: PaBEHCTBO Gnryp,
PaBEHCTBO TPEYro/lbHUKOB; NapaiNe/lbHOCTb W
NepneHaNKYNSpHOCTb NPSIMbIX, YoM MEXAY NpsaMbIMM,
nepneHAnKyNsp, HaKNOHHas!, NPoeKLKs, nogobue duryp,
NoAo06Hble TPeYroNbHUKM, CUMMETPUSt OTHOCUTE/IbHO TOUKN U
NPSIMOIA; YMeHMe pacrno3HaBaTb PaBEHCTBO, CUMMETPULO U
nopo6ue uryp, napannenbHOCTb U NepPneHANKYNSPHOCTb
MPSIMbIX B OKPY>KatoLLEEM MUPE

11

YMeHwe oneprpoBaTb MOHATUAMMU: [AIMHA, PACCTOSHWE, Yrof
(BennuMHa yrna, CMHYC 1 KOCUMHYC yrna TPeyrofbH1Ka),
nnowaapb; yMeH1e OLEHNBATb pa3mepbl NPeaMeToOB U 0ObEKTOB
B OKPY>KaloLLiEM MUPe; YMeHWe NPUMEHSTb (hopMy /bl
nepuMeTpa 1 NIOLLAAN MHOTOYTONbHUKOB, ANMHbI OKPYXXHOCTM
M NoWaamn Kpyra, 06bema npsiMoyronbHOro
napannenenuneaa; yMeHue NpUMeHsTb NPU3HAKN PaBeHCTBA
TpeyronbHMKOB, TEOPEMY O CYMME YT/I0B TPEYTO/bHIKa,
Teopemy lMudaropa, TPUrOHOMETPUYECKNE COOTHOLLIEHWS 41N
BbIUMCNIEHWS A/IMH, PaCCTOSHWIA, NNoLLaAei

12

YMeHUe 1306paxkaTb NA0CKME (UTYpbl U X KOMOGUHALMN,
MPOCTPAHCTBEHHbIE (IUFYPbI OT PYKM, C MOMOLLbIO YEPTEXKHBIX
WHCTPYMEHTOB 1 3/1IEKTPOHHBIX CPEeACTB N0 TEKCTOBOMY UK
CMMBO/IbHOMY OMUCaHUIO




13

YMeHwe oneprpoBaTh MOHATUAMM: NPSMOYTO/bHas cUcTemMa
KOOPAMHAT; KOOPAMHATLI TOUKM, BEKTOP, CyMMa BEKTOPOB,
MpOoV3BeAeHNe BEKTOPA Ha YMC/O, CKaspHOe NPoun3BeaeHne
BEKTOPOB; YMEHUE 1CMO0/b30BaTh BEKTOPbI 1 KOOPAMHATbI ANS
NpeAcTaBNeHNs JaHHbIX W PeLleHns 3a4ad, B TOM YICNe U3
OPYTUX YUYeOHbIX NPeAMETOB 1 PeaslbHOMN XXN3HM

14

YMeHue onepmpoBaTb NOHATUAMM: CTONIOMKOBbIE U KPYroBble
Aanarpammbl, Tabnuubl, cpegHee apudmeTUYeCKoe, MemaHa,
HanbO0/bLLEee N HaUMeHbLLee 3HaYeHWs, pa3Max Y1CIoBOro
Habopa; yMeHVe n3BneKaTb, UHTEPNPETUPOBATb U
npeo6pa3oBbiBaTbh MHPOPMALMIO, NPEACTaB/IEHHYIO B Tabnuax
M Ha Amarpammax, 0TpaXKatoLLyo CBOMCTBA U XapaKTepucTUKK
peasibHbIX NPOLLECCOB U AB/IEHWNIA; YMEHNe pacno3HaBaTb
N3MEHYVBbIE BE/IMUMHbI B OKPY>XKatoLLeM MUpe

15

YMeHMe onepmpoBaTh NOHATUAMU: CyYaiiHbIlA OMNbIT
(CnyyaiHbIA 3KCNEPUMEHT), 3/1leMeHTapHOe cobbITHe
(3nemeHTapHbIA UCXOM) CNy4YaiHOr o OMbITa, CNyYanHoe
COObITNE, BEPOSITHOCTL COOBLITUSA; YMEHME HAXOAUTb
BEPOATHOCTM C/yYaiHbIX COBbITWIA B ONbITax €
PaBHOBO3MOXHbIMU 3/IEMEHTaPHLIMU COOLITUAMMW; YMEHME
peLaTh 3afa4n MeToA0M OpraH1M30oBaHHOro nepebopa u ¢
MCMNONb30BaHNEM MpaBuia YMHOXEHNS;, YMEHME OLeHMBATb
BEPOSITHOCTM peasibHbIX COObITUIA 1 ABEHWIA, MOHMMATb POJIb
NPaKTUYECKN AOCTOBEPHBIX U MaNOBEPOSITHLIX COBLITWI B
OKPY>KaKOLLIEM MUPE U B XKU3HW; 3HAKOMCTBO C MOHSATUEM
He3aBNCKMbIX COObITUIA; 3HAKOMCTBO C 3aKOHOM 60/1bLLMX
4mcen 1 ero posibio B MacCoBbIX SIBNEHUAX

16

YMeHue BblonpaTb NOAXOAALLMIA N3YUYEHHBIA MeTOZ, AN
peLLeHns 3aga4un, NPUBOANTL NPUMEPLI MaTeEMaTUYECKNX
3aKOHOMEPHOCTEN B MPUPOAE N XXN3HW, pacno3HaBaTb
NPOsiIBNEHME 3aKOHOB MaTeMaTUKM B UCKYCCTBE, OMUCLIBATb
OTAE/NbHbIE BblAatoLwmMecs pesy nbTaThbl, NOMYYeHHbIE B XO4e
pa3BUTMS MaTEMATUKWN Kak HayKu, NpUBOANTL NPUMEPbI
MaTeMaTUYeCKNX OTKPLITUIA 1 X aBTOPOB B OTEYECTBEHHOW U
BCEMUPHOI ncTopun







NMEPEYHEHb 3J/IEMEHTOB COAEP>XXAHWA, NPOBEPAEMbIX HA OI'S
Nno MATEMATUKE

Kopg MpoBepsieMblil 3/IEMEHT COAepPXKaHNS
1 Ywucna n BblYUCIEHNS
1.1 HatypanbHble 1 uenble yucna. NpusHakn 4eNMMoCTy LieNbIX Yncen
OO6bIKHOBEHHbIE M AeCATUYHbIE AP0OU, NPOLEHTLI, 6ECKOHEYHbIE
12 nepuoamnyeckue 4pobu
PauvoHanbHble yncna. ApugmeTryeckmne onepaumm ¢ paumoHaIbHbIMK
13 yucnamm
[encTBuTeNbHbIE Yncna. ApMMETUYECKME Onepauun ¢
14 [EeNCTBUTENIbHbIMY YMCNaMK
MMpnbNMKEHHBbIE BbIYUCNEHWS, NPaBUIa OKPYTIeHNS, MPUKNAKA U
L5 OL|eHKa pe3y/ibTata BblYUCIEHNA
2 Anrebpanyeckue BblpaXKeHus
2.1 BbykBeHHble BblpayKeHNS (BbIPXKEHUA C NepeMEHHbIMN)
CreneHb ¢ LenbiM nokasaTtenem. CTeneHsb C pauyoHaIbHbIM
22 nokasatenem. CBOViCTBa CTENeHU
23  MHOrouneHs.l
2.4  Anrebpanyeckas apobb
ApNPMETNYECKNI KOPEHb HATYpPasIbHOW CTeneHun. JeincTens ¢
2 apUHMETUYECKMMIN KOPHAMU HATYypPa/IbHON CTENEHN
3 YpaBHeHUdA 1 HepaBeHCTBa
Llenble n apobHO-paumoHanbHble ypaBHeHUA. CUCTEMbI U
31 COBOKYMHOCTW YpaBHEHWI
Llenble n apobHo-paumoHanbHble HepaBeHCTBa. CUCTEMbI U
3.2

COBOKYINHOCTWN HEpPaBEHCTB




3.3 PelleHne TeKCTOBbIX 3a4a4
4  Yucnosble nocnegoBatesibHOCTU
41 [locnepgosatenbHOCTH, CNOCOOLI 3afaHns Noc/eaoBaTe/lbHOCTEN
ApuipmeTnyeckas 1 reoMeTpuyeckas nporpeccun. Popmysna CnoXHbIx
4.2 MpPOLEHTOB
5  DYHKUNK
PyHKUMA, Cnocobbl 3afaHna PyHKUMK. Ipadmk dyHKLmMK. Obnactb
OrMpefenieHnst U MHOXKECTBO 3HAYEHUI PYHKLMKN. Hyn QyHKLMK,
5.1. [1POMEXYTKIN 3HAKOMOCTOAHCTBA. [TPOMEXYTKM MOHOTOHHOCTU
QYHKUMKN. MakcumMyMbl U MUHUMYMbI YHKUMW. HanbornbLuee 1
HaVMeHbLLee 3Ha4YeHne DYHKUUN Ha NMPOMEXYTKe
6 KoopauHaTbl Ha NPSAMOIA 1 NIOCKOCTU
6.1 KoopanHaTHaa npsamas
6.2 JeKapToBbl KOOPAUHATBLI HA MIOCKOCTU
7 ['eomeTpus
7.1 [eomeTpuyeckme gurypsl n nx cBOMCTBA
7.2 TpeyrosbHuK
7.3 MHOroyrosibHuKu
7.4  OKPY>XHOCTb 1 Kpyr
7.5  13MepeHne reoMeTpm4ecKnx BefInymH
7.6 BeKTopbl Ha NNOCKOCTU
g | BeposTHOCTL M cTaTUCTUKA
8.1 OnucarenbHasa cTaTUCTUKA
8.2 BepoATHOCTL




8.3 KombuHatopuka
8.4 MHOXecTBa
85 ['pagebl




YYEBHO-METOANYECKOE OBECITEHEHNE
OBPASOBATEJIbHOI O NMPOLUECCA

OBA3ATEJIbHbIE YYEBHbLIE MATEPUAJIbI A/TA YYEHNKA
1. Matematuka. Anrebpa: 7-i knacc: 6a30Bbli YpoBeHb: Yy4yebHuK / HO.H.

Makapbiues, H.I'. MwuHgtok, K.W. Hewkos, C.b. CysopoBa; nog pen. C.A.
Tenakosckoro. — 15-e mn3g., nepepab. — Mocksa: lNpocseweHne, 2023. — 255c.
2. Marematuka. Anrebpa: 8-/ Knacc: 6a30Bbli ypoBeHb: MakapbiueB HO.H.,
MwuHgtok H.I'., HewkoB K.W. wn pgpyrve; nofg pen. Tenakosckoro C.A.
AKUMOHepHoe 06LLEeCcTBO «M3paTenscTBo «[lpocBseLLeHme» 2023.
3. Marematuka. Anrebpa: 9 knacc/ MakapbiveB KO.H., MuHgtok H.IM., Hewkos
K.W. n ppyrue; nog pepakumen Tensakockoro C.A., AKUMOHEpHOe 06LLEeCTBO
«M3patenscTBO «l1pocBeLleHne», 2023 T.

METOONHECKWNE MATEPVAJIbI AJTA YUUTEA

1.AvaakTnyeckue matepumasbl no anreépe ana 9 knacca / /1.. 3sasny, J1.B. K3. 2.
OnnakTnyeckne matepuansl No anredbpe ang 9 knacca / B.. >Xoxos, HO.H.
Makapbiues, H.I'. MuHatok: NpocseleHme 2019 r.

3. Anrebpa. TecTbl 4519 NPOMEXYTOYHOW aTTecTaumn. 9 knacc. Vi3gaHme TpeTbe,
nepepaboTaHHoe. Nog pepakument ®.P. JlbiceHKo. PocToB-Ha-[1oHY: JIernoH,
2022. - 160 c.

4. 'ocy[apCTBEeHHbI CTaHAAPT OCHOBHOIO 06LLero 06pa3oBaHns No MaTemMaTuke.
5. Angaktnyeckme matepurasbl No anredpe ans 9 knacca — 7-e u3f., nepepao.
'yceB B.A., MegaHuk A.. — M.: TpocseLleHne, 2020.

6. 3a4aun NoBbILLEHHOW TPYAHOCTK B Kypce anredpbl 7-9 knaccos: KHura ans
yuntens. H.MN. KoctpukuHa. — M.: TpoceeweHmne, 2019.

7. Nictopusi matemaTuku B wkone. VII-VIII kn. Mocobwue ans yunteneid. / ..
["neisep — M.: MpoceeweHne, 2020 — 240 c.

8. KOHTpO/bHbIE 1 caMOCTOATE/IbHbIE PaboTbl MO aniredpe: 9 Knacc: K y4eOHNKY
Makapbiuesa KO.H.u ap. "Anrebpa. N'eometpus 7 knacc” /A.MN.Epwiosa. — 2-e n3g,,
cTepeotun. — M.: M3gatenbcTBo «Mnekca», 2020. — 158 c.

9. NoypoyHble pa3paboTKK no anredpe K yuedbHnky HO.H. MakapblueBa «Anredpa
9 knacc»/ A.H. PypykuH, I'.B. JlyneHko, N.A. MacneHHunkoBa. — M. «BAKO»
2020 .

10. KM no anrebpe K y4ebHMKy MakapbiyeBa FO.H. 2023 r.

11. MNocobus ans NoAroToBkM yyawmxcs K OI'9 nog pepakument AuweHko W.B.
2023r.



MepeyeHb NUTepaTypbl AN NOAr0TOBKM 06yUatOLLIMXCS K BCEPOCCUIACKOW
NPOBEPOYHOI paboTe No maTemMaTUKe

1. Marematuka. 15 TWMOBbLIX BapWaHTOB. 7 Knacc: Yy4yebHoe nocobue Ans
o6Lleobpa3oBate/bHbIX opraHu3aumii. / M.A. YepHseBa, P.A. [ob6poxBanoB. —
Mocksa: lNpocselleHune, 2023. — 127 c.
2. Marematuka. Bcepoccuitickasi nposepoyHas pabota. TunoBble 3afaHus. 7
Knacc: 15 BapuaHTOoB 3aaHuii, NOAPO6HbIE KpUTEPUM OLeHUBaHWA, 0TBeTbI / ..
BonbhcoH, O.A. BuHorpagosa; nog pepakumen W.B. AuweHko. — Mocksa:
JK3ameH, 2024. — 144 c.
3. Marematuka. Bcepoccuitickas npoBepoyHas paboTta. TunoBble 3afaHus. 8
Knacc: 10 BapnaHTOB 3aiaHui1, MOAPO6HbIE KPUTEPUM OLIEHMBAHKA, 0TBeTbI / N.P.

Bbicoukuid,

O.A. BwuHorpapgosa,;

noa pepakuven W.B. HALIeHKO;

LleHTp

negarornyeckoro mactepctea. — Mocksa: 9k3ameH, 2024. — 104 c.

LINPPOBbLIE OBPASOBATE/JIbHbIE PECYPCbI 1 PECYPCbI CETU

MnaTdopMbl, caliTbl NOME3HbIE YUUTENHO MATEMATUKM 1 00YYarOLLMMCS

No Cant Ccblnika OnucaHwne
n/n
1. | Poccuinckas https://resh.edu.ru/ VIHTepaKTMBHble YPOKM MO MaTteMaTuke ¢ 5
3NIeKTPOHHaA no 11 knacc, KOTopble CTPOSATCH HA OCHOBE
LIKoMa cneynanbHO  paspaboTaHHbIX  aBTOPCKMX
nporpamm, yCneLHo npoLueaLmnx
He3aBUCUMYIO 3KCMepTusy. ITU  YPOKM
MOJIHOCTbIO  cOOTBETCTBYHOT PIOC n
®OO0Il1. YnpaHeHUs W NPOBEPOYHbIE
3aflaHMs B ypoKax [faHbl MO0 TuUny
3K3aMeHaLMOHHbIX TeCTOB U MOryT O6blITb
MCNONb30BaHbl  AN1A  MOATOTOBKM K
rocyapCTBEHHOM WTOroBOM aTTecTaumm
B (popme OO mMEN3
2. | MobunbHoe https://edu.mob- CofepXnT mMaTepuan AN OHMainH- YPOKOB
3N1eKTPOHHOE edu.ru/ui/#/login no maremaruke, marepuan  ans
06pasoBaHue nofarotoeku K O3, EI3, BI1P
3. | YUN.PY https://uchi.ru/ Poccuiickas  OHNMalH-nnatdopma,  rae
obyyaroLmecs n3yyaroT LUKO/bHbIE
npegMeTbl B MHTEPAKTUBHON (hopme, ecTb
BO3MOXXHOCTb MOAroToBKM K OI'9 1 EIMS
4. | AKUMOHepHOe https://media.prosv.ru/ BecnnaTHbIA  AOCTYN K  3M1EKTPOHHbIM
06LLecTBo BepcuAM y4e6HO-MeTOANYECKNX
«138aTenscTBo KOMI/EKCcoB, Bxoaawmx B ®I1Y. JocTyn
«[pocBseLyeHme» pacnpocTpaHseTCca Kak Ha YUYebHVKM,

TaK M Ha TPeHaKEPBbI ans
3aKpensieHns MONyYeHHbIX 3HaHWi. [pu
3TOM ans paboTbl ¢
y4yebHMKaMM He noTpebyeTcs




denepanbHblii
LEeHTP
NHHOPMaLMOHHO-
06pa3oBare/ibHbIX
pecypcoB
(PLIMOP)

http://fcior.edu.ru/

SNEeKTPOHHbIE yyebHble MOLY/H,
CO34aHHbIE MO TEMAaTUYECKMM 3/1EMEeHTaM
y4YebHbIX  NPegMeTOB;  NPeLCTaBNfoT
CO60  3aKOHYEHHble  WHTEPaKTUBHbIE
MyNbTUMeAMa NPOAYKTbI, HaueNeHHble Ha
peLLeHne onpeaenéHHoON y4ebHON 3adaun.

Ana NCMNONb30BaHNS pecypca
HeobXoAMMO  3arpysnTb C nopTaia u
YCTaHOBUTb  HA  CBOEM  JIOK&/lbHOM

KOMMbHOTEPE CreuuanbHoe NporpaMmMHoe
o6ecneyeHne — MPOUrPbIBaTeNb PECYPCOB

Cupnyc.OHnainH

https://edu.sirius.online/#
/

OHnaviH-KypChbl 06pa3oBate/ibHOro
ueHTpa Cupuyc (Kypc Ana  yxe
MPOABMHYTbLIX B MaTeMaTMKe U TeX, KTO
XOYeT MPOABMHYTLCA HAMHOIO Aanblue
LLKO/IbHOI Nporpammbl)

Bubnuoteka

LMPOBOro
06pa3oBaTe/ibHOro
KOHTEHTa

https://lesson.edu.ru/02.2
/07

3HaHWIA No BCeM
Temam LLIKONIbHO

MacwTabHas 0a3a
npegmeTam n
nporpammbl
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