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NOACHUTEJIbHASA SAMMNCKA

Anrebpa sBNAeTCcs OAHUM N3 OMOPHbIX KYPCOB OCHOBHOIO 06LLEero o6pasoBaHus:
OHa obecneymBaeT N3y4eHMe APYrnx OUCLUMIVH, KaK eCTECTBEHHO-Hay4HOro, Tak u
FYMaHUTapHOro LMKNOB, eé OCBOEHNE HeOBXoauMO A1 NPOAO/KeHUsT 06pa3oBaHns 1
B MOBCEOHEBHOM >XM3HW. Passutne y oO6y4qalolmxcs HayYHbIX MPeacTaBneHnin o
NPOUNCXOXAEHNN U CYLUHOCTU anrebpanyeckmx abCcTpakuun, cnocobe OTpaKeHUus
MaTeMaTU4YeCKOW HaykoW SABAEHWA W MPOLECCOB B npupode M obliecTtse, ponan
MaTeMaTM4eCKOro MOAENUPOBAHNA B Hay4YHOM MO3HAHUN 1 B NPaKTUKe CNocob6CTBYET
(hopMMPOBAHNIO HAYHHOrO MUPOBO33PEHNA U KAYECTB MbILUSIEHNS, HEOOXOOMMbIX LS
agantauun B COBPEMEHHOM LMdppoBoM obuiecTtse. N3yyeHne anrebpbl obecneynsaet
pasBuTME YMEHUA HabniogaTb, CpaBHMBaATb, HaxoouTb 3aKOHOMEPHOCTU, TpebyeT
KPUTUYHOCTU MbILLMIEHNS,, CMOCOBGHOCTM aprymMeHTMpPOBaHHO OOGOCHOBLIBATbL CBOU
OENCTBMS N BbiBOObl, hopMynmpoBaTb yTBepxaeHusa. OcBoeHne Kypca anrebpsbl
obecrneymBaeT pasBUTUE JIOMMYECKOrO MbIWIEHNA OOYHaloLWMXCA: OHU WUCMONb3YOT
OEOYKTUBHbIE W WHAOYKTUBHbIE PACCYyXOEHUsi, OOOO6LEHNE U KOHKPETU3auumio,
abcTtparvpoBaHne u ananorumto. O6y4veHne anrebpe npegnonaraer 3HAYUTENbHbIN
O6BbEM CaMOCTOATENBbHON AEATENbHOCTU OBYy4aroLLMXCH, NO3TOMY CaMOCTOATENbHOE
peLleHne 3afad ABNSEeTCA peannaaumen AesTeNlbHOCTHOrO NpuHUumna oby4YeHus.

B cTpykType nporpammbl y4ebHOro kKypca «Anrebpa» Ons OCHOBHOro ob6Luero
obpasoBaHNsi OCHOBHOE MECTO 3aHUMalT Copep)XaTeflbHO-MeToandeckue JINHUN:
«Hucna v BblHUCNEHNSA», «ANrebpanyeckne BblpaXKeHNA», «YpaBHEHNSA U HEPABEHCTBA»,
«QyHKUMN». Kaxkgasa n3 atux cogeprkatenibHO-METOANYECKNX NIMHUA Pa3BUBAETCA Ha
NPOTSXKEHNN TPEX NET MU3YHEeHUs1 Kypca, B3aUMOAENCTBYSA C APYrMMN ero nuHusmu. B
XO4€e M3YyYeHUsa y4ebHOro Kypca oby4aroLMMcsa NMPUXOAUTCS NOMMYECKN paccyXnaTb,
NCNONb30BaTb TEOPETUKO-MHOXXECTBEHHLIN A3blIK. B CBA3M C 3TMm B nporpamMmmy
y4ebHOro kypca «Anrebpa» BKNHOYEHbl HEKOTOPbIE OCHOBbI JIOMMKW, NMPeacTaBfEHHble
BO BCEX OCHOBHbIX pasfefniax mMaTemMaTuyeckoro obpasoBaHuA U Crocob6CTBylOLME
OBNafeHnio O0byYarLLUMMNUCA OCHOB YHUMBEPCANIbHOrO MaTeMaTM4YecKoro s3blka.
CopepxaTtenbHom N CTPYKTYPHON OCOBEHHOCTBIO y4eBHOro Kypca «Anrebpa» aBnseTca
€ro NHTErpNpPOBaHHbIN XapakTep.

Copep>xaHne nuHuM «4ucna n BbIYNCNEHNS» CAYXXUT OCHOBOW AN AanbHENLWero
N3y4eHUss MaTemMaTuku, CrnocOOCTBYET pPas3BUTUIO Y OOYyYaloLMXCA JIOMMYeCKoro
MbILWEHNSA, (OPMUPOBAHUIO YMEHUA MOMb30OBaTbCA anroputMamu, a Takxe
NPMOBPETEHNIO MPAKTUYECKNX HaBbIKOB, HEOOXOOUMbIX A1 MOBCEOHEBHOW >XUSHW.
PasButne noHATUS O 4YnCe Ha YpPOBHE OCHOBHOIMo o6LLero o6pasoBaHUs CBA3aHO C
paunoHanbHbIMU 1 NppPaLMOHanbHbIMKN YnucnamMmm, opmMmpoBaHneM NpPeacTaBneHnin o
AENCTBUTENBHOM 4ucfe. 3aBeplueHMe OCBOEHMS YUCNOBOW JIMHMM OTHECEHO K
cpegHemMy obLiemy o6pasoBaHuIo.

Copep>xaHne OByx anrebpanveckmx AVHUA — «Anrebpanyeckne BblpaXkeHus» U’
«YpaBHEHNSS W HepaBeHCTBa» CMNOCOOCTBYET (OPMUPOBAHUID Yy 0By4aroLLUMXCS
MaTeMaTM4YeCKOro annapara, Heob6XxoaMMOro LOns pPeLleHus 3agady  MaTteMaTuiku,



CMEXHbIX NPegMeTOB M MNPakKTMKO-OPUEHTMPOBaHHbLIX 3afad. Ha ypoBHE OCHOBHOMO
obuiero o6pas3oBaHNA y4eOHbI MaTepuan rpynnupyeTcs BOKPYr paumoHanbHbIX
BblpaXeHnin. Anrebpa [L[EMOHCTPUPYET 3HA4YeHME MaTeMaTMKuU Kak A3blka AN
NOCTPOEHNSA MaTEMATUYECKMX MOAENEN, ONUCaHUSA MPOLECCOB 1 ABMEHUI peanbHOro
mMupa. B 3apgaun o6yveHus anrebpe BXOOAT Takxe [fanbHeillee pasBuTue
aNroOpUTMNYECKOrO MbILLNEHNS, HEOOXOAMMOro, B 4YaCTHOCTW, AN OCBOEHUS Kypca
NHOPMaTNKIK, N OBNaAEHNE HaBblkaMn OEQYKTMBHbLIX paccy>xaeHuin. NpeobpasosaHne
CUMBOJIbHbIX ()OPM CMOCOOCTBYET pPa3BUTUIO BOOBPaXEHUsi, CMoCOBHOCTEN K
MaTeMaTn4eCKOMy TBOPYECTBY.

CopepxxaHne ¢yHKUMOHANBHO-rpamnyeckKon NMHUN HaueNneHo Ha MoslyyYeHne
O6y4aLNMNCA 3HAHUN O (PYHKUMAX KaK BadKHeWWen maTeMaTtn4eckom mogenu gns
OnucaHns 1N WCCNeQoBaHUSA pPa3HOOOpPAa3HbIX MPOLIECCOB U SBMEHWA B MNPUPOAE W
obuiecTtBe. M3yyeHne maTepuana CnocobCTBYET pasBUTMIO Y 0By4HatroLLUMXCS YMEHUSA
MCNONb30BaTb pPasfinyHble Bblpa3uTeNbHblE CpPeacTBa  A3blka MaTeMaTuku —
C/IOBECHbIE, CUMBOSINYECKME, rpadudeckne, BHOCUT BKnNag B (OpMUpOBaHUE
NpencTaBneHnin 0 Ponn MaTeMaTUK B pa3BuUTUM LMBUAN3ALUN U KYNbTYpPbI.

CornacHo y4e6HOMY nnaHy B 7-9 Knaccax nay4vaetcs y4ebHbin Kypc «Anrebpa»,
KOTOPbIN BK/KOYAET Ccnegylolme OCHOBHblE pasfenbl  copgep)kaHus: «YHucna n
BblUUCNEHNSA», «Anrebpanyeckmne BblpaXKeHNs», «YpaBHEHUSS W HepaBeHCTBa»,
«DYHKLNN».

Ha nayyeHue y4yebHoro kypca «Anrebpa» orsogutca 306 4acos: B 7 knacce — 102
yaca (3 4aca B Hegento), B 8 knacce — 102 yaca (3 4aca B Hegento), B 9 knacce — 102
Yyaca (3 yaca B Hegento).



COLAEPXAHUE OBYYEHUSA
7 KJNTIACC

Yucna n BblunCneHus

Ipobn OObIKHOBEHHbIE U AECATUYHbIE, Mepexon OT OofHOW (opMbl 3anucu
apobenn K pgpyron. [MoHATME pauMoHanbHOro  4Yucna, 3annucb, CpPaBHEHWME,
ynopsigodmBaHue  paumoHanbHbiX  4ucen.  ApudMeTndeckue — OencTeusi C
paunoHanbHbiMU Yucnamn. PelweHne 3agad u3 peasibHOWM NPaKTUKKM Ha 4acTu, Ha
apoou.

CteneHb C HaTypanbHbIM MoKasaTenem: onpegeneHve, npeobpasoBaHne
BbIP2)XEHNI Ha OCHOBE ornpefeneHusi, 3annucb 6onblnx 4Yncen. NpoueHTbl, 3anncb
NPoUeHTOB B Buae Apobu n gpobm B BUOE NPOLEHTOB. TPM OCHOBHblE 3afayn Ha
NPOLEHTbI, peLleHne 3a0ad N3 peanbHON NPaKTUKMN.

[MpuMeHeHe NPU3HAKOB OENUMOCTU, Pa3fiOKEHNE Ha MHOXUTENU HaTypasbHbIX
Juncen.

PeanbHble  3aBuCMMOCTH, B  TOM ynacne  npsmas 1M obparHasd
NPONOPLMOHANbHOCTN.

Anre6pan4yeckue BbipaXkeHus1

[MepemMeHHble, 4YNCNOBOE 3HaYeHUe BbIPaXKEHUs1 C nepemeHHon. [donycTumble
3Ha4eHns nepemMeHHbIX. [peacTaeneHne 3aBUCUMOCTU MeXOy BenndMHamn B Buae
dopmynbl. BbluncneHns no dgopmynam. lNpeobpasoBaHne OGYKBEHHbLIX BblIPaXKeHUN,
TOXOECTBEHHO  paBHble  BblpaXEHUs, npasuna npeobpasoBaHNds CyMM U
NPOU3BEAEHNI, NpaBuia PackpbiTUS CKOBOK 1 NpUBEAEHNSA NOAOOHbIX ClnaraemblX.

CBoWcTBa CTeENeHN C HaTypalbHbIM NoKasaTesieMm.

OpHouneHbl 1 MHoro4neHbl. CteneHb MHoroudneHa. CroXeHue, BblHUTaHUE,
YMHOXEHNE MHOro4neHoB. PopMysibl COKPALLEHHOrO YMHOXEHUS: KBagpaT CyMMbl U
KBagpat pasHocTu. Popmyna pasHOCTU KBagpaToB. PasnoxeHne MHOroYseHoB Ha
MHOXXUTENMN.

YpaBHEHNs1 " HepaBeHCTBA

YpaBHeHNe, KOpeHb YpaBHEHUs, npasuna npeobpas3oBaHUs YpaBHEHWS,
PaBHOCU/TbHOCTb YPaBHEHWIA.

JlnHenHoe ypaBHEHWE C OOHOWN MNEPEMEHHON, YUC/IO0 KOPHEW JMHENHOro
YPaBHEHUS!, pelleHne NMHENHbIX ypaBHeHun. CocTaBneHne ypaBHEHUIA MO YCAOBUIO
3agayn. PelueHne TeKCTOBbIX 3a4a4 C MOMOLLbIO YPaBHEHWI.

JlnHenHoe ypaBHeHMe C OBYyMSi NepeMeHHbIMM U ero rpaduk. Cucrtema aByx
JINHENHbIX YpaBHEHUI C ABYMS NepeMeHHbIMU. PelueHne cuctemM ypaBHeHUn cnocobom
noncTaHoBKU. [MpuUMepbl peLleHnsa TEKCTOBbIX 3a4a4 C MOMOLLBIO CUCTEM YPaBHEHWI.

DyHKUUM

KoopguHaTta TO4kM Ha npsaMoun. Yucnosble NPOMEXyTKWU. PaccTosiHne mexny
ABYMSI TOYKaMN KOOPANHATHOW NPSMOWN.



MpsimoyronbHas cuctema koopamHat, ocn Ox n Oy. Abcuucca n opgmHaTta TOYKU
Ha KoopguHaTHOW MnockocTu. Npumepbl rpadukos, 3agaHHbIX opmynamu. YteHne
rpacrkoB peasnbHbiX 3aBucuMocTei. NoHaTne dyHkumn. Mpaduk dyHkumn. CeoncTtea
byHkumiA. JInHenHas dyHkums, eé rpaduk. Mpaduk dyHkumm y = |x|. Mpadmyeckoe
peLleHne NMHENHbIX YPaBHEHUN U CUCTEM JIMHENHbIX YPaBHEHWU.
8 KJIACC

Yucna v BbluncneHust

KBagpaTHbil KoOpeHb K3 4yucna. [loHAaTMe 06 wuppaunoHanbHOM 4YuUcne.
[ecatnyHble NpubamXxeHns uppaynoHanbHbiX 4uicen. CBoncTtBa apugMeTUHecKux
KBagpaTHbIX KOPHEN N NX NPUMEHEHME K Npeobpas3oBaHno YNCNOBbLIX BbIPaXXeHU 1
Bbl4MCNeHnsaMm. [encTBuTenbHble Yncna.

CTteneHb C LUenbiM nokasarenem n e€ ceonctea. CtaHaapTHasa 3anucb Ymcna.

Anre6pan4yeckue BbipaXkeHus

KBagpaTHbIn TPEXUNEH, Pa3foXXeHNe KBaAPaTHOrO TPEXUNEHa Ha MHOXXUTENN.

Anrebpanyeckasas pgpobb. OCHOBHOe CBOWCTBO anrebpanyeckon Aapoowu.
CnoxeHve, BblMMTaAHME, YMHOXeHWe, [AeneHue  anrebpavyeckux  Opoben.
PaumoHanbHble BblpaXeHns U nx npeobpasoBaHue.

YpaBHeHus1 1 HepaBeHCTBa

KBagpaTHoe ypaBHeHue, hopMyna KOpPHEN KBagpaTHOro ypaBHeHUSA. Teopema
BueTta. PeweHne ypaBHeHNIN, CBOOALMXCA K JIMHENHbIM N KBagpaTHbIM. [MpocTenwne
APOBHO-paLMOHasbHbIE YPaBHEHUS.

lpacmyeckas uHTeprnpeTaumsi ypaBHEHUA C OBYMS NEePEMEHHbIMA U CUCTEM
JIVHENHBbIX YpaBHEHWA C OBYMS MNepeMeHHbIMWU. [lpyMepbl  peLleHns CUcTem
HENUHENHbIX ypaBHEHN C ABYMSA NePEMEHHbLIMMU.

PelueHne TekCcToBbIX 3aga4y anrebpanvecknmMm crnocobom.

YucnoBble HepaBeHCTBa M MX CBOWCTBA. HepaBeHCTBO C OAHOW MEpPeMEHHOMN.
PaBHOCUNBHOCTL HepaBeHCTB. JIMHENHble HepaBeHCTBA C OOHOW MEPEMEHHOMN.
CncTeMbl NINHENHbIX HEPABEHCTB C OOHON NEPEMEHHON.

DyHKLUUN

MoHaTne dyHKumn. O6nacTb onpeaeneHns U MHOXECTBO 3HayYeHUn OyHKLUN.
Cnocobbl 3agaHns PyHKLWN.

MPacdmk dyHKun. YteHne ceBoncTB yHKUMM No €€ rpaduky. [Mpumepsbl
rparkoB PYHKLMI, OTPpadKaoLLMX peasbHble NPOLECCHI.

OyHKUMK,  OonNuUCbiBaloLWMe NPsSAMYO U OBpaTHYO  NPOMNOpPLMOHaNbHbIE
3aBUCUMMOCTU, UX rpadukn. PyHKuMKM y = xA2, y = x"3, y = |Jx, y=|x|. Tpadnyeckoe
peLleHne ypaBHEHNI N CUCTEM YPaBHEHWUI.

9 KJIACC

Yucna v BbiuMcneHus



PaunoHanbHble 4ucna, uppaumoHasnbHble 4YUCna, KOHeYHble U GECKOHEYHble
OECATNYHbIE APo6n. MHOXECTBO AENCTBUTENBbHbLIX YACEN, OENCTBUTENbHbIE YMCNa Kak
6eCKOHe4Hble aecsaATUYHble Apobu. B3aMMHO OAOHO3HA4YHOE COOTBETCTBUME MexXAay
MHOXXECTBOM OENCTBUTENbHbIX YACEN N KOOPANHATHOW NMPSAMOIA.

CpaBHeHVEe  OEeNCTBUTENbHbLIX  Yucen, apudmMmeTnyeckne  OencTemst C
AENCTBUTENBHBIMW YCIaMN.

Paamepbl OOGBLEKTOB OKpy>KalwoLllero Mupa, OAUTeNbHOCTb MPOLECCOB B
OKpY>KaroLem Mmpe.

Mpubnu>kx€HHOEe 3HaYeHne BENMYUHbI, TOYHOCTb NpubnuxeHns. OKpyrneHne
dyncen. Nprknaka n oueHKa pe3ynsTaToB BblYNCAEHUN.

YpaBHEHNs1 " HepaBeHCTBa

JlnHenHoe ypaBHeHue. PelueHne ypaBHEHWI, CBOAALLMXCA K JIMHENHbIM.

KBagpaTHoe ypaBHeHue. PelueHne ypaBHEHW, CBOOSALMXCS K KBagpaTHbIM.
bukBagpaTHOoe ypaBHeHue. [Mpumepbl pelleHns ypaBHEHUI TPETbEN N YETBEPTON
CTeneHen pasnoXXeHNEM Ha MHOXUTESN.

PelwweHne ppob6HO-pauMoOHanbHbIX YpaBHEHWA. PelueHne TeKCTOBbIX 3apad
anrebpan4yeckum MeTOOO0M.

YpaBHeHNe C OByMsi NepemMeHHbiMn 1 ero rpaduk. PewweHne cuctem psyx
JINHENHbBIX YPaBHEHUN C OBYMSI NEpPEMEHHbIMU. PelueHne cuctem [BYX ypaBHEHWUN,
OOHO ”N3 KOTOPbIX JIMHENHOE, a Apyroe -— BTopon cTeneHn. [paduyeckas
NHTEPNPETALUSA CUCTEMbI YPaBHEHWI C ABYMS NEPEMEHHbLIMM.

PelueHne TekCcToBbIX 3aga4 anrebpanvecknm crnocobom.

Yucnosble HepaBeHCTBA 1 X CBOMCTBA.

PeweHne nMHENHbIX HEpPaBEeHCTB C OOHOW MepeMeHHon. PelueHne cuctem
JINHENHbIX HEepaBeHCTB C oOpHOW nepemMeHHon. KBagpaTHble HepaBeHCTBa.
lpacdmyeckas wHTepnpeTauusi HEPaBEHCTB W CUCTEM HEPABEHCTB C [OBYMSA
nepeMeHHbIMUN.

DyHKUUM

KBagpatnyHaa ¢yHkumsa, eé€ rpacduk u csonctea. [lapabona, KoopguHaTbl
BEPLUMNHbI Napabosbl, OCb CUMMETPUN Napaborbl.

Mpadunkn dyHKuMiA: v = kx, y = kx + b, y = k/x, y = x3,y =X, y = |X| , n nx
cBoOWCTBA.

Yucnosblie nocnepoBaTesibHOCTU U Nporpeccumn

MoHATMe 4yucnoBow nocnepoBaTenbHOCTU. 3afaHue nocneaoBaTeslbHOCTU
peEKYpPpPEHTHOM (hopMynon 1 opmMynon N-ro YnexHa.

ApncpmeTnyeckaa u  reometpudeckaa nporpeccun. Popmynbl n-ro  YneHa
apnMETNYECKON N FrEOMETPUYECKON NPOrpeccuil, CyMMbl MEPBbIX N YS1IEHOB.

N306paxeHne 4neHoB apudPMETUHECKON U [EeOMETPUHECKON MPOrpeccuin
TOYKaMM Ha KoopauHATHOM MNNOCKOCTU. JIMHEeWHbIN N 3KCMOHEeHUMasnbHbI  POCT.
CnoxXHble NPOLEHTbI.



NMIAHUPYEMBDIE PE3YJIbTATbl OCBOEHUSA NMPOrPAMMbBbI YYHEBEHOIO KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLLIET O OBPA3OBAHUA

JINYHOCTHDIE PE3YJIbTATbI

JInuHOCTHbIEe pe3ynbraTbl OCBOEHMS MporpamMmbl y4ebHOro kypca «Anretpa»
XapaKTepusyrTCs:

1) naTpuoTnyeckoe BocnuTaHue:

NPOosIBNEHNEM MHTEpeca K NPOLUIOMY M HaCcTOSILLLEMY POCCUICKON MaTemaTukuy,
LEHHOCTHbIM OTHOLLUEHNEM K OOCTUXKEHMSM POCCUNCKUX MATEMATUKOB U POCCUNCKON
MaTeMaTMYEeCKON LWKOMbl, K WCMOMIb30BAHNIO 3TUX AOCTVDKEHUN B APYrux Haykax u
NpUKnagHbiX cepax;

2) rpaXxpaHcKoe N AyXOBHO-HPaBCTBEHHOE BOCNUTAHMeE:

FOTOBHOCTbIO K BbINOMIHEHNIO 06SA3aHHOCTEN rpaXkgaHuHa W peannsauum ero
npae, NPeAcTaBNeHNEM O MaTteMaTU4eCKMX OCHOBaX (PYHKLMOHMPOBAHUS PasfMyHbIX
CTPYKTYpP, SBNEHWWA, npouenyp rpaxnaHckoro obulectsa (Hanpumep, BbIGOPbI,
OMpoCbl), TOTOBHOCTBIO K OOCY)XOEHUIO 3TUYECKUX MpPOo6neM, CBSA3AHHbIX C
NPaKTUYECKUM  MNPUMEHEHUEM  OOCTVDKEHUA  HayKW, OCO3HAHWEM  BaXKHOCTM
MOPanbHO-3TUYECKNX NPUHLMMNOB B AEATENBbHOCTUN YYEHOTO;

3) TpyaoBOE BOCMNUTAHME:

YCTAHOBKOMW Ha akTMBHOE Yy4yacTMe B PpeleHnn npakTUYecKux 3apad
MaTeMaTM4YeCKOM  HanpaBfEHHOCTW, OCO3HAHWEM BaXXHOCTW  MaTeMaTU4eCKoro
obpasoBaHMss Ha MNPOTSHKEHUN BCEN >XWU3HU AN YCMEWwHOoW npodeCcCUoHanbLHOM
AEATENbHOCTN U PasBUTMEM HEOOXOAMMbIX YMEHWUN, OCO3HaHHbIM BbIGOPOM U
NOCTPOEHNEM WHOUBULYANbHOW TPaeKkTopun 006pal3oBaHMs N XKU3HEHHbIX MNaHOB C
YYETOM NINYHbBIX MHTEPECOB 1 OBLLECTBEHHBLIX NOTPEBHOCTEN;

4) acteTu4eckoe BoCNUTaHue:

CNOCOBHOCTbID K 3OMOLMOHaNbHOMY UM 3CTETMYECKOMY  BOCMPUSATUIO
MaTeMaTMYeCKMX OOBLEKTOB, 3apay, pPeLUEeHUn, pPacCYyXOEHWUA, YMEHUO BUOETb
MaTeMaTnyecKne 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LeHHOCTU HAay4YHOro NO3HaHUS:

opueHTaumen B [OEATENBbHOCTU HA  COBPEMEHHYIO  CUCTEMY  Hay4HbIX
npencrtaeneHnin 06 OCHOBHbIX 3aKOHOMEPHOCTSX pPas3BUTUSI 4YenoBeKa, NMpupoabl n
obuiecTBa, MOHMMAHMEM MaTeMaTU4eCKOW HaykKn Kak cdepbl YenoBedecKomn
OEATENBHOCTN, 3TanoB €€ pas3BUTMS U 3HAYMMOCTU ANS pasBUTUS LMBUIM3aLNN,
OBnafeHneM $3blKOM MaTeMaTUKN N MaTEMATMYECKOW KYNbTYPOW KakK CpencTBOM
NO3HaHNs MuUpa, OBNageHMEM TMPOCTENLIMMMN  HaBblkaMW  WCCIeA0BaTENbCKOM
AEATENBHOCTY;

6) dusnyeckoe BocnuTaHme, GOpPMUPOBAHNE KYJIbTYpPbl 300POBbS W
3MOLMOHaNbHOro 6naronony4ms:

FOTOBHOCTbIO MPUMEHATb MaTeMaTUYECKME 3HaHUA B WHTepecax CBOEro
300p0BbS, BEeAEHNss  300pOBOro  obpasa  XWU3HM  (3QOPOBOE  NUTaHue,



c6anaHCUpOBaHHbIN PEXNM 3aHATUI U OTAbIXa, perynspHasa usndeckas akTMBHOCTD),
ChOPMUPOBAHHOCTLIO HaBblka pediekcuun, NpU3HaHMEM CBOEro npasa Ha OWNOKY n
TaKoro »Xe npasa [pyroro YenoBeKa;

7) aKonorn4eckoe BocnutaHue:

OpueHTaumnen Ha NpUMEHeHne MaTeMaTUYeCKMX 3HaHWN ONs pelleHust 3afad B
06nacTn COXPaHHOCTU OKpYy>KatoLlei cpefbl, NNaHUPOBaHUSA MOCTYMNKOB M OLEHKN UX
BO3MOXHbIX MOCMEACTBMA AN OKPY>Kalollen cpenbl, OCO3HaHMEM Mo6anbHOro
XapakTtepa 9KOoNorm4ecknx NpobnemM n nyTem nx peLleHns;

8) apanTaumss K MU3MEHSIIOWMMCA YCNOBUSIM COLMaNbHOM U NPUPOAHOWN
cpenbl:

FOTOBHOCTbLIO K OENCTBUSAM B YCNOBUAX HEONPEAENEHHOCTU, NOBLILLEHNIO YPOBHS
CBOEN KOMMETEHTHOCTN 4Yepe3 MNPaKTUYECKYID AEATENIbHOCTb, B TOM YUCNE YMEHue
YYUTbCSA Y ApYyrux niogen, npnobpeTtatb B COBMECTHOWN AEATENBHOCTN HOBbIE 3HAHWS,
HaBbIKN N KOMMETEHLMN U3 OMnbiTa APYruXx;

HEeOOXOAMMOCTBIO B (bOPMMPOBaHMN  HOBbLIX 3HaHW, B TOM 4uUCne
dopmynupoBaTb MAEW, MOHATUSA, TMNOTE3bl 06 OOBLEKTAX W SABNEHUAX, B TOM 4uCne
paHee  Heu3BEeCTHbIX, oco3HaBaTb  AeduuUNTbl  COBCTBEHHbLIX  3HaHWM n
KOMMETEHTHOCTEWN, NIaHNPOBaTbL CBOE pasBuUTUE;

CNOCOBGHOCTBLIO OCO3HaBaTb CTPECCOBYIO CUTYyaLMO, BOCNPUHMMATL CTPECCOBYO
CUTyaumilo Kak BbI30B, TPeOylowWniA KOHTPMEP, KOPPEKTUPOBAaTb MNPUHNMAaEMbIe
peweHna un gencrtesus, (OpMyIMpoBaTb W OUEHUBATb PUCKM U MOCNeacTBus,
dhopmMmpoBaTb ONbIT.

METANPEOAMETHbDIE PE3YJIbTATDI

Mos3HaBaTenbHble yHUBepcasbHble y4e6Hble f4elcTBUS

Ba3oBble nornyeckune pencrTeus:

BbISIBNATb W XapakTepu3oBaTb CYLLECTBEHHblE MPU3HAKM MaTeMaTU4eCKnx
OOBLEKTOB, MOHATWN, OTHOLUEHWI MEXZY MOHATUSAMMU, (DOPMYyNMPOBaTh OMNpPeneneHns
MNOHATUIA, yCTaHaBNMBaTb CYLECTBEHHbIA MPU3HaK Knaccudukauum, OCHOBaHUA AnNs
00606LLEHMA U CPaBHEHMS, KPUTEPUM NPOBOANMOro aHannaa;

BOCMPUHUMATb, dopmynmnposaTb 7 npeobpa3oBbiBaTb CY>XOEHS:
yTBEPAUTESNBbHbIE N OTpULATENbHbIE, EOMHNYHbBIE, YACTHbIE 1 O6LUME, YCNOBHbIE;

BbISIBNATb MaTeMaTN4eCKmne 3aKOHOMEPHOCTU, B3aUMOCBA3UN 1 NMPOTMBOPEYNS B
akTax, [AaHHbIX, HabNOOEHMAX W YTBEPXAEHWSX, Mpegnaratb Kputepum AOns
BbISIBIEHNS 3aKOHOMEPHOCTEN 1 MPOTUBOPEHUN;

Aenatb  BblBOAbl C  WUCMOMb30OBAaHWMEM 3aKOHOB JIOTUKW, [LOEOYKTUBHbIX U
NHAYKTUBHbIX YMO3aK/MIO4YEHNIA, YMO3aKKOYEHWIA MO aHanoruy;

pas3bupatb [oKasaTenbCTBa MaTeMaTUY4eCKMX YTBepXOeHun (nmpsiMble u OT
NPOTUBHOIO), NPOBOAUTL CaMOCTOATENBHO HECNOXXHble JokasaTtenbcTea
MaTteMaTn4ecKnx (pakToB, BbICTpamBaTb apryMeHTauuio, MNpuUBOAUTbL NPUMEpPbI U
KOHTPNpUMepbl, 060CHOBbIBaTb COOCTBEHHbIE PACCY>XAEHMS;



BblOMpaTb Crnoco6 peweHns Yy4ebHOW 3ajayvnm  (CpaBHMBaTb HECKOSIbKO
BapuaHTOB pelleHns, BbloMpaTb Haubonee nooxogsawmin ¢ y4TOM CaMOCTOSTESIbHO
BblAESIEHHbIX KPUTEPUEB).

Ba3oBble nccnegoBatenbcKkme AeNCTBUS:

MCNosib3oBaTb BOMPOCHbI Kak WCCNeqoBaTeSIbCKUA  UHCTPYMEHT MNO3HaHWUS,
dhopmynuposaTtb BOMNPOCHI, dukcupyowmne npoTMBOpPEYME, npobnemy,
CaMOCTOATENBbHO yCTaHaBnMBaTb WCKOMOE W [aHHoe, (opMMpoBaTb rMMNoTesy,
aprymMeHTMpoBaTb CBOK NO3ULNIO, MHEHNE;

NpoBOANTL MO  CaAMOCTOSTESIbHO  COCTaBfEHHOMY  MfAaHy  HECSIOXHbIN
9KCMEePUMEHT, HeOOoMnbLLIoe WCCNeAoBaHMe Mo YCTaHOBMIEHWKO  OCOOEHHOCTEN
MaTeMaTn4ecKoro o6beKTa, 3aBUCUMOCTEN OO6BEKTOB MeXay coboi;

camMoCToATENbHO (hopMynMpoBaTb 0606LLEHMS U BbIBOAbI MO peaynbraTam
NpoBeAEHHOro HabNAeHWs, nccnegoBaHns, OLEHNBaTb AOCTOBEPHOCTb MOSyYEHHbIX
pPe3ynbTaToB, BbIBOAOB 1 06006LLEHWI;

NPOrHO3MPOBaTb BO3MOXHOE pas3BUTME MpoLecca, a Takxe BblaBuUraTb
NpeanosioXKeHNs O ero PasBUTM B HOBbIX YCIIOBUSIX.

Pa6ota ¢ nHgopmaumen:

BbISBNATb  HEOOCTATOYMHOCTb M U36GbITOYHOCTb  MHGOPMaUMW,  AaHHbIX,
Heo6XooUMbIX ANs peLleHns 3aaadn;

BblbpaTb, aHanuampoBaTb, CUCTEMATU3MPOBATb U  UHTEPNpPeTUpoBaTb
NHopMaUNIo pasnnyHbIX BUAOB 1 (hOpM NpeacTaBneHuns;

Bblbupatb hopMy npencrasneHns nHpopmMauum 1 UlCTpPUpoOBaTh pellaemMble
3apaydn cxemamu, guarpammamm, MHOM rparkon n nx KOMeMHaumMsaMu;

oueHMBaTb HaAEXHOCTb WHQoOpMauun Mo KpUTEPUSM, MNPeaoXXeHHbIM
yuuTtenem nnm copmMynmpoBaHHbIM CaAMOCTOSATESNBHO.

KoMmMyHMKaTMBHbIE YHUBEpPCcasibHble y4eOHble feNCTBUA:

BOCMNpUHMMAaTb U (hOpPMynMpoBaTb CY>XXAEHNA B COOTBETCTBUM C YCNOBUSAMU Y
LensMmn obLLEHNSA, ACHO, TOYHO, MPaMOTHO BblpaXKaTb CBOK TOYKY 3PEHUSI B YCTHbIX U
MMCbMEHHbIX TEKCTaX, AaBaTb NOACHEHUS MO XOA4y pellueHus 3afadqn, KOMMEHTUPOBATb
NOSIyYEeHHbIN pes3ynsTarT;

B Xxode O6CyXaeHus 3afaBaTb BOMPOCHI MO CyWEecTBY OOCY>XOAaeMOW TeMbl,
npobnemsbl, pewaeMoin 3afadn, BblCKasbliBaTb NAEW, HaUeNeHHble Ha MOUCK peLLeHuns,
COMOCTaBNATbL CBOW CYXAEHUA C CYyXAEHUAMU [Opyrux Y4acTHUKOB Jguanora,
obHapyXXusatb pasnn4yme N CXogcTBO NO3NLUINA, B KOPPEKTHON hopme hopMynnupoBaTb
pasHornacusi, CBou BO3paXkeHUs:;

NPencTaBnAaTb pes3ynbTaTbl pPeLleHns 3agadvn, SKCMepuMeHTa, WCcnegoBaHus,
NpPOeKTa, CaMOCTOATENbHO BblGMpaTb QopmaT BbICTYMNSIeHNS C  Y4€TOM 3ajad
npeseHTaumm n 0CO6eHHOCTEN ayanTopun;

NOHUMATb W WUCNONb30BaTb MNPEUMYyLLECTBA KOMaHOHOW W WHANBUAYaNbHOWN
pPaboTbl MPY peLleHnn y4ebHbIX MaTeMaTnYeCcKnx 3aaay;



NPUHUMATL LeNb COBMECTHOW AeATENbHOCTW, MNaHMpoBaTb OpraHM3auuto
COBMECTHOW paboTbl, pacnpefenstb Buabl paboT, AoroBapuBaTbCH, 06CYXAaTb
npouecc n peaynsraT paboTbl, 0606LLaTb MHEHUSA HECKONLKMX NIOAEN;

y4yacTBOBaTb B rpynnoBbix hopmax paboTbl (06CYyXXAeHMsi, OOMEH MHEHMAMMU,
MO3roBble LWTYPMbl U ApYyrue), BbIMOMHATbL CBOK 4YacTb paboTbl U KOOPAMHUPOBATb
CBOW OENCTBUS C APYrMMU YiieHaMy KOMaHAbl, OLeHMBaTb Ka4yeCTBO CBOEro BKaaa B
06LWMIN NPOAYKT MO KpUTEPUSM, CPOPMYNMPOBAHHBIM YYaCTHMKaMN B3aMOLENCTBIS.

PerynaTtuBHble yHMBepcasbHble y4eOHble AeCTBUS
CamoopraHusauus:

CaMOCTOATENbHO COCTaBNATb Mf1aH, alrfopPUTM PeLLEHUS 3aga4m (NN ero 4acTb),
BblbypaTb CNOCO6 peweHns C YY4ETOM UMEIOLMXCA PEecypcoB U COBCTBEHHbIX
BO3MOXXHOCTEN, apryMeHTMPOBaTb N KOPPEKTMPOBATb BapuaHTbl PEeLUeHNin C YH4ETOM
HOBOW MHOpMaLun.

CaMOKOHTPOJIb, SMOLUOHANIbHbIN UHTENJIEKT:

BnageTb crnocobamy CamMonpoBepKW, CaMOKOHTPOSS npouecca u peaynsrara
peLleHna MaTeMaTn4ecKomn 3agadu;

npensBuaeTb TPYAHOCTU, KOTOPbIE MOrYT BO3HUKHYTb MPW peLleHun 3agadw,
BHOCUTb KOPPEKTMBbI B AEATENbHOCTb HA OCHOBE HOBbIX OOCTOATENLCTB, HANOEHHbIX
OLLNBOK, BbISIBMIEHHbIX TPYAHOCTEN;

OLeHuBaTb COOTBETCTBME pe3ynbrata AesATeNbHOCTU MOCTaBAEHHON uenu u
YCNOBUSIM, OOBACHATb MNPUYUHBbI OOCTVXKEHUA WAN HEeOOCTUXKEHUS Lenu, HaxoauTb
OLLUNOKY, faBaTb OLEHKY MPUOBPETEHHOMY OMbITY.

NMPEAMETHDIE PE3YJIbTATbI

K KoHLy 06y4eHust B 7 Knacce ob6y4aloLmincs Nony4uT cnegyoLlme npeameTHble
pesynsTaThbl:

Yucna v BbluMCNEHUS

BbinonHATb, co4yeTass YCTHble W MUCbMEHHblE TMPUEMBI, apudMeTN4eckmne
AENCTBUS C paumoHanbHbIMU YCAaMu.

HaxoguTb 3HayeHusi YNCNOBbIX BbIPaXXEHUW, MNPUMEHATb pPa3HOObpasHble
Cnocobbl U MNPUEMBbI BbIYUCIIEHMS 3HAYEHUN AOPOOHbLIX BbIPAXEHU, CcogepXXaLlmx
OBbIKHOBEHHbIE 1 OECATUYHbIE opO6U.

MepexognTb OT opgHoOM hOpMbl 3anucu 4yucen K gpyron (npeobpasoBbiBaTb
AECATNYHYIO OPO6b B OObIKHOBEHHYHO, OObIKHOBEHHYIO B AECATUYHYIO, B YaCTHOCTM B
OECKOHEYHYIO AECATUYHYIO OPO6b).

CpaBHuBaTb 1 ynopsagoymsaTh paumoHanbHble Yicna.

OkpyrnaTtb yucna.

BbINONHATL MPUKUOKY W OLEHKY pesynbTata BblHUCAEHUN, OLEHKY 3Ha4YeHun
YNCNOBbIX BbIPaXXEHUA. BbINONHATL AENCTBUS CO CTeneHsMW C  HaTypasibHbIMU
nokasaTrensimu.



MpUMEHATb NPU3HAKNU AENUMOCTU, Pa3fOXKEHME Ha MHOXUTENU HaTypasnbHbIX
Jyncen.

PewaTb npakTUKO-OPMEHTUPOBAHHbIE 3afayun, CBs3aHHbleE C  OTHOLLEHWEM
BENNYMH, MPOMOPLUMOHANbLHOCTBIO  BEIMYUH, MNPOLEHTaMu, WHTEPnpeTupoBaTtb
pesynsTaTbl peleHns 3aga4 C YY4ETOM OrpaHuYeHun, CBA3aHHbIX CO CBOWCTBaAMU
paccMaTpmBaeMbiX OO bEKTOB.

Anre6pan4yeckue BbipaXkeHus

Vicnonb3oBatb anrebpanyeckyto TEPMUHONOMMIO U CUMBOJSINKY, MPUMEHSATbL €€ B
npoLecce 0CBOEHNS y4ebHOro maTepuana.

HaxoguTb 3HayeHusi OYKBEHHbIX BbIPaXXEHWA MNpPU  3a0aHHbIX  3HAYEHUNAX
NepeMeHHbIX.

BbinonHATbL npeobpasoBaHnsa LENOro BbIPaXkeHWst B MHOMOYSIEH NpuBeAEHNEM
NOAO6GHbIX cnaraemMbiX, PaCKpbITUEM CKOOOK.

BbINONHATL YMHOXEHNE OfHO4SIEHA HA MHOIMOYSIEH N MHOIO4Y/1eHa HA MHOIO4S1EH,
NpUMeHATb opMySbl KBagpaTa CyMMbl U KBagpaTta pasHOCTM.

OcyLiecTBnATb  Pas3nNoOXEHWe MHOMOYSIEHOB HA MHOXUTENM C  MNOMOLLBIO
BbIHECEHMS 3@ CKOOKMW OOLLEro MHOXMWTENs, FPynnupoBKK cnaraemblX, MPUMEHEHUs
hopmMyn COKpaLLEHHOIO YMHOXEHWS.

MpuMeHsaTb Npeobpa3oBaHNA MHOMOYNEHOB A1 PELUEHUS pas3nnyHbIX 3agad u3
MaTeEMaTUKN, CMEXHbIX NPEeOMETOB, U3 peasibHON NMPaKTUKK.

Vicnonb3oBatb CBOWCTBa CTenMeHenW C HaTypanbHbIMW MokasaTtensaMu Ons
npeo6pa3oBaHNs BbIPa>KEeHWUN.

YpaBHEeHNs1 " HepaBeHCTBa

PewaTtb nuHENHble ypaBHEHMSI C OOHON MNEPEMEHHON, MPUMEHSS npasuna
nepexofga OT MCXOOHOro YpaBHEHUA K paBHOCUSIbBHOMY eMy. [1poBepsTb, ABNSETCA N
YNCNO KOPHEM YpPaBHEHMS.

MpumeHATb rpaduyeckmne MeTogbl NPV PELUEHUN JIMHENHbIX YPaBHEHUN U KX
cuUcTeM.

Mopbupatb NpUMEPbI Nap Ynucen, ABMSIOLWMXCA PEeLUEHNEM NIMHENHOIO YPaBHEHUS
C OBYyMs NEPEMEHHbIMM.

CTpouTb B KOOPAWHATHOW MAOCKOCTM rpaduk IMHENHOro ypaBHEHUS C OBYMS
nepeMeHHbIMN, NONb3YSCh rPagrKoM, NPUBOANTL NPUMEPLI PELLEHUS YPaBHEHNS.

Pewatb cuctembl OBYX NUHEWNHbIX YPaBHEHW C ABYMS MNEPEMEHHbIMU, B TOM
yucne rpadnyecku.

CocTaBnsaTb M pewwaTb JIMHENHOE YPaBHEHNE UNN CUCTEMY JINHENHbBIX YPaBHEHNIA
No YCNoBMO 3afayun, WHTepPrpeTupoBaTb B COOTBETCTBUN C KOHTEKCTOM 3ajadqu
NOSIyYEHHbIN pe3ynbTar.

DyHKUUM

N3obpaxkaTb Ha KOOPAMHATHON MPSAMON TOYKW, COOTBETCTBYHOLLME 3aLaHHbIM
KoopauHatam, JSlydn, OTPEe3KW, UHTEpBasbl, 3anucbiBaTb YMCOBbIE MPOMEXYTKN Ha
anrebpan4eckom A3bIKe.



OTmevaTb B KOOPOWHATHOW MNOCKOCTM TOYKM MO 3adaHHbIM KOOoppuHaTam,
CTPOUTb rpadVKN NMUHENHBbIX PyHKUMI. CTpouTb rpaduk dyHKUMKn y = |X|.

OnucbiBaTb C NOMOLLBLIO (DYHKUNIA N3BECTHbIE 3aBUCUMOCTI MeXXAY BENMNYNHAMN:
CKOpPOCTb, BPEMS, PacCTOsIHME, LieHa, KOMMYeCTBO, CTOMMOCTb, NPOM3BOANTENIBHOCTb,
BpemMsi, 06bEM paboThbl.

HaxoanTb 3HaveHne pyHKLUMN NO 3HAYEHMIO €€ aprymMmeHTa.

MoHumaTb rpaduyeckuin cnocob npPencTaBneHnss U aHanu3a WHdopMaLunK,
N3BNeKaTb U UHTEPNPETUPOBaTb MHOPMAaLMIO U3 rpadunKoB peanbHbIX MNPOLLECCOB Y
3aBMCMMOCTEN.

K KOHUy 06y4eHuns B 8 Knacce oby4atoLmncs noayynT cneayowme npegMeTHble
pesynsTaThbl:

Yucna u BbluMCNIEHUS

Vicnonb3oBaTtb HavyanbHble NMPEACTaBNEHNS O MHOXXECTBE AENCTBUTENbHbIX YnCen
ONSi CPaBHEHWS, OKPYIMEHUS W BbIMMCNEHUIA, M300paxaTb LENCTBUTESIbHblE 4ucna
TOYKaMM Ha KOOPAUHATHOW NPSAMON.

MpuMeHATb  MoHATUE  apU(PMETMYECKOTO KBagpaTHOrO KOPHS, HaxoauTb
KBagpaTHble KOPHW, WCMNOMb3yss NpPU HEOOXOOMMOCTU KalbKynAaTop, BbINOSHATb
npeobpas3oBaHns BbIpaXXeHU, COOEPXXaLLNX KBaapaTHble KOPHU, UCMOMb3ysa CBONCTBA
KOPHEe.

Vicnonb3oBatb 3anmMcu 60AblUMX M ManbiX 4YMCEN C MOMOLUBI AECATUYHbIX
apob6en n cteneHen ducna 10.

Anre6pan4yeckue BbipaXkeHUs1

MpuMEHATb  NOHATME  CTeneHM C  UefbiM  rokasaTteneMm,  BbINOSHATb
npeobpasoBaHns BblIPaXXeHU, cogep Xallmx CTeNeHN C LenbiM nokasaTenem.

BbINonHATL TOXXAECTBEHHble MPeobpas3oBaHNsA pauNoOHASIbHbIX BbIPaXXEHUN Ha
OCHOBe NpaBwi AeNCTBUA Haf, MHOroYIeHaMn 1 anrebpanyeckumm gpodsmu.

PacknagbiBaTb KBafpaTHbIl TPEXYSIEH HA MHOXKUTENN.

MpuMeHATb Npeobpas3oBaHMs BblPaXKEHU ONs pelleHnst pasnuyHbiX 3agad u3
MaTeMaTuKN, CMEXHbIX NPEeOMETOB, U3 peaslbHON NPaKTUKK.

YpaBHEHNs1 " HepaBeHCTBA

Pewatb nuHenHble, KBagpaTHble YPaBHEHMS W paunoHalbHble YpaBHEHNS,
CBOAALLMECH K HUM, CUCTEMbI ABYX YPaBHEHUA C ABYMS NEPEMEHHbBIMN.

MpoBoanTb NpocCTenLne UccnenoBaHns YpaBHEHNIA U CUCTEM YPaBHEHWIA, B TOM
ynucne C npuUMeHeHMeM rpaduyeckmnx npencrtaBneHun (yctaHaBnmBaTb, UMeEET Nn
ypaBHEHME U CUCTEMA YPaBHEHNI PeELLEHUS, eCNN UMEET, TO CKOJbKO, U NpoYee).

MepexognTb OT cnoBecHOW OPMYNMPOBKN 3ajadn K €€ anrebpanyeckon
MOAENM C MOMOLbIO COCTaBMEHUS YPaBHEHUA WAN  CUCTEMbl  YpPaBHEHWUN,
NHTEPNPETMPOBATL B COOTBETCTBUN C KOHTEKCTOM 3a[a4n NOYHEHHbIN pe3ynbTar.

MpuMeHATb CBOWCTBA YMCNOBbLIX HEPABEHCTB OJ19 CPaBHEHWs, OLEHKW, pellaTb
JINHENHbIE HEpPaBEHCTBA C OOHOW MEePEMEHHON M MUX CUCTEMBbI, AaBaTb rpaduyecKyto
NNACTPALMIO MHOXECTBA PeLLeH HEPaBeHCTBa, CUCTEMbI HEPABEHCTB.

DyHKUUM



MoHmaTb 1 ucnonb3oBaTb (PYHKUMOHANbHbIE MOHATUA WU A3bIK (TEPMUHbI,
cumBonunyeckne 0603HavYeHns!), OonpenensTb 3HadeHne QYHKUUN MO  3HAYEHUIO
aprymeHTa, onpeaensTb cBoncTBa yHKLMK NO eé rpaduKy.

CTpouTb rpadunkm anemeHTapHbIX MyHKLUMIA BUAA:

y = k/x, y =x2,y =x3,y = |X|, y = /X, onucbiBaTb CBONCTBA 4YMCNOBOW hYHKLMMN MO
€€ rpaduky.

K KOHUy 06y4eHns B 9 Knacce oby4vatomncs noayynT cneagyowme npegMeTHble
pesynsTarhbl:

Yucna n BbluncneHus

CpaBHuBaTb 1 yNopsaoounBaTh paunoHanbHble 1 nppauyoHanbHble Ymcna.

BbinonHaTb apugmeTnyeckue AeNCTBUS C pauMOHaNbHBIMU YMcnaMu, co4veTtas
YCTHble U MUCbMEHHbIE MPUEMbBI, BbINOMHATL BbIYUCIEHUA C UPPaUMOHaNbHbIMU
4yucnamu.

HaxognTb 3HayeHnss CTeneHen C uenbiMu noKasaTensMn U KOPHEN, BbIYUCNATb
3HaYeHNs1 YACNOBbIX BbIPaXXEHWUM.

OKpyrnaTb  OENCTBUTENbHbIE  4YMCAA, BbINOAHATbL  MPUKUOKY — pes3ynbraTa
BbIYNCNEHNIA, OLEHKY YNCNOBbIX BblPaXXEHWIA.

YpaBHEHNs " HepaBeHCTBA

PewaTb nuHenHble N KBagpaTHble ypaBHEHWS, YPaBHEHWS, CBOAALLMNECS K HUM,
npocTenwne gpobHO-paunoHanbHble ypaBHEHNS.

PewaTb cuctembl ABYX NMHENHbIX YPaBHEHUI C ABYMSA NePEMEHHbIMU U CUCTEMBI
ABYX YPaBHEHWUIN, B KOTOPbIX OAHO ypaBHEHWE HE ABMSAETCS JINHENHbIM.

PewaTtb TekcToBble 3agaynm anrebpanmyeckMm  CrnocoboM C  MOMOLLBLO
COCTaBfIeHUs1 YPaBHEHUSA NN CUCTEMbI ABYX YPABHEHUI C ABYMS NEPEMEHHbBIMN.

MpoBoanTb NpoCTeNLLne UCCnegoBaHNs YpaBHEHNIA U CUCTEM YPaBHEHWIA, B TOM
yucne C nNpuUMEeHeHMeM rpaduyeckux npepcTaBneHnin (yctaHaBnmBaTb, WMEET S
ypaBHeHME U cUcTemMa ypaBHEHUI peLLEHUs, eCNN UMEET, TO CKOMbKO, U NpoYee).

Pewatb snvHenHble HepaBeHCTBA, KBagpaTHble HepaBeHCTBa, W300pakaTb
pelleHne HepaBeHCTB Ha YUCNOBOW MNPSIMOW, 3anucbiBaTb PELUeHME C MOMOLLbIO
CUMBOJIOB.

PewaTb cuctembl IMHENHbIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJOYaroLLme
KBagpaTHOe HepaBEHCTBO, M306paXaTb pPeLleHne CMCTEMbl HEPABEHCTB Ha YMCOBOWA
NPSIMOMN, 3an1cbiBaTb PeLLEHNE C MOMOLLLIO CMBOJSIOB.

Vicnonb3oBaTtb HepaBeHCTBa NPW PeLLleH PasfnyHbIX 3agau.

DyHKUUM

PacnosHaBaTb yHKUMN U3Yy4eHHbIX BMAOB. [lokasbiBaTb CXemaTu4ecku

pacnonoXXeHne Ha KOOPAMHATHOM NIIOCKOCTU rpaddnkoB (PyHKLMI BUAa: y = kX, y = kx
+b, y=kix,y=ax2 +bx+c, y=x3Yy =X y=|x|, B3aBUCMMOCTN OT 3HAYEHI

KO3(h(pMLUMEHTOB, ONNCHLIBATL CBONCTBA (PYHKLINIA.



CTpouTb M un3006paxkaTb CXemMaTU4eckKn rpadukn KBagpaTUyHbIX YHKLNNA,
onncbiBaTb CBONCTBA KBagpaTUYHbIX (DYHKLMIA MO UX rpadurkam.

PacnosHaBaTb KBagpatu4dHyo QyHKUMIO MO opmyne, MpuBOAUTL NPUMEpPSI
KBagpaTU4HbIX (PYHKUNIA N3 peanbHOM XN3HU, PU3NKK, FEOMETPUN.

Yucnosble nocnepoBaTesibHOCTU U Nporpeccuu

PacnosHaBaTb apudMETNYECKYID N FEOMETPUYECKYIO MPOrpeccun npu pasHbix
cnocobax 3agaHus.

BbINONHATL  BbIYMUCNEHMST C  WUCMOMAb30OBaHMEM  (PopMysl  N-fro  4feHa
apnMETNYECKON N FrEOMETPUHECKON NPOrpeccuit, CyMMbl MEPBbIX N YS1IEHOB.

N3o6paxaTb 4YfieHbl MOCNefoBaTeNlbHOCTUM  TOYKaMM Ha  KOOPAMHATHOM
NJOCKOCTN.

Pelwatb 3agayn, cBs3aHHbIE C YMCNOBbLIMY MOCNEeA0BaTENBHOCTAMN, B TOM YUCne
3ajayun u”3 peanbHON >XU3HW (C WUCMNONb3OBaHWEM KanbKynAaTopa, UngpoBbIX
TEXHONOINIA).



TEMATUYECKOE NMNJIAHUPOBAHUE

7 KJTACC
KonunuyectBo yacos ONEKTPOHHbIE
HaumeHoBaHue pa3fenoB n Tem (undbpoBbie)
Ne n/n KOHTpOnbHbI MpakTnyeck
nporpamMmmbl Bcero o6pa3oBaTesibHble
e paboTbl mne paboTbl pecypeb!
Yucna n BblumcneHus. PaunoHanbHble Bubnuorera LIOK
1 anena 11 2 0 https://m.edsoo.ru/7f4
15b90
Bubnmnoteka LIOK
2 Anrebpanyeckune Bblpa>KeHus 45 2 4 https://m.edsoo.ru/7t4
15b90
Bubnnoteka LIOK
3 YpaBHEHNA 1 HEpaBEHCTBA 21 1 2 https://m.edsoo.ru/7f4
15690
Bubnnoteka LIOK
4 KoopawnHaTtbl u rpapukn. GyHKUMK 17 2 2 https://m.edsoo.ru/7f4
15b90
Bubnuoteka LLOK
5 MoBTOpPEHME N 0606LLEHNE 8 1 0 https://m.edsoo.ru/7f4
15b90
OBLLUEE KOJTMHECTBO YACOB MO 102 3 8
NMPOIrPAMME



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
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 KJIACC

KonunyectBo yacos OnNeKTPOHHbIE
HaumeHoBaHue pa3fenoB n Tem (undbpoBble)
Ne n/n KOHTpONbHbI MpakTnyeck
nporpamMmmbl Bcero o6pa3oBaTteibHble
e paboTbl mne paboTbl
pecypchbl
AnrebpanyecKune Bblpa>KeHus Bubnmorera LIOK
1 Aﬂfeé e P o 16 1 0 https:/m.edsoo.ru/7f4
P AP 17af8
Yucna u BblumcneHusi. CteneHb C Bubnorera LIOK
2 ' 7 0 0 https://m.edsoo.ru/7f4
LenbiM nokasartenem
17af8
Yucna v BbluncneHna. KesagpatHble Bubnorera LIOK
3 - "BaAp 15 1 0 hitps://m.edso0.ru/7f4
KOPHM
17af8
YpaBHEHNA 1 HeEpaBeHCTBA. Bbunbnnoteka LIOK
4 KBapgpatHble ypaBHeHns. KsagpaTHblia 22 1 0 https://m.edsoo.ru/7f4
TPEX4neH 17af8
YpaBHeHus n HepaseHcTBa. CnCTEMBI Bubnuorera LIOK
5 P :BHeHI/II7I ' 11 0 0 https://m.edsoo.ru/7f4
yp 17af8
YpaBHeHNs n HepaBeHCTBa Buennoreka LIOK
6 b P ' 11 1 0 https://m.edsoo.ru/7f4
HepaBeHcTBa 17418



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

®yHKUMKN. OCHOBHbIE MOHATYS.

Bunbnuoteka LIOK

YUCHOBbIE (yHKLMM 13 https://m.edsoo.ru/7f4
17af8
Bnbnuoteka LIOK
MoBTOpEHNE 1 0606LLEHNE 7 https://m.edsoo.ru/7f4
17af8
OBLLIEE KOJTMYECTBO HYACOB MO 102

NPOIrPAMME



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

9 KJIACC

n/n

HauvmeHoBaHne pa3penos u Tem
nporpamMmmbli

KonuuectBO YyacosB

Bcero

KOHTpPOJbHbI
e paboTbl

MpakTnyeck
ne pabotbl

OnNeKTpPOHHbIe
(umcpbpoBblie)
obpasoBaTesibHble
pecypchbl

LencteutenpHble yncna

10

Bubnuoteka LLJOK

https://m.edsoo.ru/7f4
19d08

DyHKUMN

15

Bnbnuoteka LIOK

https://m.edsoo.ru/7f4
19d08

HepaseHcTBa. KBagpaTHble
HepaBeHCTBa

17

Bnbnuoteka LIOK

https://m.edsoo.ru/7f4
19d08

Yucnosble NnocnegoBaTebHOCTH

15

bnbnuoteka LIOK
https://m.edsoo.ru/7{f4
19d08

YpaBHEHUSA C OAHOWN NePEMEHHOM

14

Bbnbnuoteka LIOK
https://m.edsoo.ru/7f4
19d08

Cuctembl ypaBHeHMiA

13

bnbnuoteka LIOK
https://m.edsoo.ru/7f4
19d08



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
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

lNoBTOpPEHME, 0O60O6LLEHNE,
cucTemaTulauns 3HaHun

18

Bnbnuoteka LIOK
https://m.edsoo.ru/7f4

19d08

OBLLEEE KOJINYECTBO HYACOB MO
NMPOIrPAMME

102



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

NOYPOYHOE NMNJIAHUPOBAHUE
7 KNNACC

Ne
n/n

Tema ypoka

KonuyectBO 4YacoB

Bcero

KOHTPOJIbHbI
e paboTbl

MpakTuydeck
ne paboTbl

ONEKTPOHHbIE
uucpposblie
obpas3oBaTesbH
ble pecypcCbl

PaunoHanbHble Yncna

Yucnosble Bblpa>XeHns

PeweHune 3agau n3 peanbHOn
NPaKTVKN Ha YacTu, Ha Apobu

Ypok cuctematmdauum n o606LieHNs
3HaHWN

KoHTponbHass pabota Ne 1. BxopgHas

JunarHocTtundeckasa paboTta

Bblpa)KeHI/IFI C nepemMeHHbIMN

D,OI'IYCTI/IMbIe 3Ha4YeHnA nepemMeHHbIX

CpaBHeHMEe 3Ha4YEHUIN Bblpa>keHui

lMepemecTuTenbHOE U coYeTaTenbHoe
CBOWCTBO CIIOXEHUS U YMHOXXEHUS.
PacnpepenntenbHoe CBONCTBO

10

Ypok-npakTukym «CBoncTBa OeNCTBUN
Hapg, uncnammn»

11

ToxpecTtBa




12

ToXxaecTBeHHble npeobpa3oBaHns
BbIpa>KeHN

13

YpaBHeHne 1 ero KOpHU

14

JInHeHoe  ypaBHeHMEe C  OfHOW
nepemMeHHon

15

PeweHne nuHenHbIX YypaBHeHWA C
OLHOWN NepPEMEHHOM

16

CocTtaBneHve ypaBHEHUIN MO YCNOBUIO
3agaym

17

PeweHue 33ga4 C  MOMOLLbBIO
YyPaBHEHWUN

18

PeweHne 3agady w3  peanbHOMN
NPaKkTUKn

19

dopmyinbl

20

Ypok-npakTukym «dopmynbl»

21

Ypok cuctematusauum n obo6LieHns
3HaHNN

22

KoHTponbHass pabota Ne 2 no Teme
«BblpaxkeHnss. YpaBHeHWss C OfHOW
nepemMeHHon»

23

Yucnosble MPOMEXYTKN

24

Y10 Takoe hyHKLUS

25

BbluncneHve 3HadeHnn yHKUMM Mo
hopmyne

26

paduk pyHKUMK




YteHne rpacunkoB easibHbIX
27 pag P 1 0 0
3aBMCUMOCTEN
NpsamMasa nponopuuoHanbHOCTL U €ee
28 P poriopt 1 0 0
rpadpuk
29 JInHenHasa pyHKUMA n ee rpadmvk 1 0 0
30 Mpadvk yHKLMK ¥ = [X| 1 0 0
31 Kyco4Ho-3afaHHble hyHKLUK 1 0 0
32 YpoK-NpakTuKyMm «DyHKLNN» 1 0 1
Ypok 0606LeHna n cuctemaTtmaaumm
33 POk OBOBI H 1 0 0
3HaHWN
KoHTponbHa abota Ne 3 no Teme
a4 HTpPONbHas paboT: no Tem 1 1 0
«DyHKLNN»
Onpepgenexne CTeneHn c
35 PeA 1 0 0
HaTypasibHbIM NoKasaTenem
[NMpeobpa3oBaHne BblIpaXXEHUN, 3anncb
36 Peobp P 1 0 0
6onbLUKX Yncen
37 YMHOXXeHNe cTeneHen 1 0 0
38 [eneHne cteneHen 1 0 0
39 BosBefeHne B cTeneHb NPon3BeaeHns 1 0 0
40 Bo3BeneHne B cTeneHb CTEneHn 1 0 0
CsounctBa cCTeneHn C HaTypasbHbIM
41 yP 1 0 0
rnokasarenem
42 OpHoYneH n ero cTaHgapTHbIA BUA 1
43 YMHOXXeHne OgHO4YNEHOB 1




44

Bo3BegeHne ogHou4neHa B cTeneHb

45 DyHKUMNA y = X2 1 ee rpadumk 1
46 OyHKUMA y = XA3 1 ee rpadumk 1
YpoK-npakTukym «CTeneHb c
47 p p y 1 0 ;
HaTypasbHbIM NnokKasaTenem»
YpoK 0606LIeHna n cuctematmsaumn
48 POK SHOBI H 1 0 0
3HaHUN
KoHTponbHass pabota Ne 4 no Teme
49 «CTeneHb C HaTypasnbHbIM 1 1 0
nokasaTenem»
50 MHOro4seH n ero ctTaHgapTHbIV B, 1 0 0
51 CnoxkeHne MHOro4neHoB 1 0 0
52 BbluntaHmne mMHOro4neHoB 1 0 0
53 YMHOXXeHne ogHo4YNeHa Ha MHOro4neH 1 0 0
54 PewweHne 3apav 1 0 0
PasnoxxeHune MHOro4sieHa Ha
55 1 0 0
MHOXNTENN
BbiHeceHne o6Lero MHOXUTeNnst 3a
56 " 1 0 0
CKOOKM
YMHOXeHne MHOro4sieHa Ha
57 1 0 0
MHOrO4/1eH
NpaBnNO YyMHOXEHUS1 MHOro4sieHa Ha
58 : Y 1 0 0

MHOro4neH




PasnoxxeHue MHOIro4neHa Ha

59 MHOXUTENN CNOCOOOM rpynnUpPOBKN
60 Ypok-npakTnkym «MHOro4neHbl»
Ypok 06006LeHns n cucrtemaTtmsaumm
o1 3HaHWI
62 KoHTponbHass pabota Ne 5 no Teme
«MHOrou4neHbl»
BosesegeHne B KBagpaT CyMMbl W
63 pPasHOCTU OBYX BblpaXkeHui
64 Bo3BegeHne B Ky6 CyMMbl U pasHOCTH
OBYX BblpaXXeHui
65 PasnoxeHne Ha  MHOXuUTeNn C
nomMoLbo hopmMynbl KBagpata CyMMbl
PasnoxeHvne Ha  MHOXUTENNM C
66 MOMOLLIbIO hopmysbl KBagpara
pasHoCcTU
YMHOXeHune pasHocTun OBYyX
67 BbIPa>XXEHUN Ha UX CYMMY
68 PasnoxxeHne pasHOCTU KBagpaTtoB Ha
MHOXUTENN
MpumeHeHne dopmMyn COKpalleHHOro
69 YMHOXeHus (a+b)"2 n (a-b)"2
20 MpumeHeHne hopmynbl

COKpAaLLEeHHOro yMHOXeHnsa an2 - bA2




71

PasnoxeHne Ha MHOXUTENN CYyMMbI
Ky6oB

72

Pasno)xeHrne Ha MHOXUTENN pa3HOCTH
Ky6oB

73

lNpeobpazoBaHne LEeNoro Bblpa>KeHus
B MHOIOYNEH

74

MpencTtaBnenne anrebpan4eckux
Bblpa>XeHUN B BUAE MHOIMO4/IEHOB

75

MpuMeHeHNe pasnnyHbIX CcnocoboB
ONS1 Pa3IOXKEHNS HA MHOXUTENN

76

Ypok-npakTnkym «Popmyrbl
COKpaLLEHHOro YMHOXEHWS»

77

Ypok 06006LeHns n cuctemaTtmsaumm
3HaHUN

78

KoHTponbHass pabota Ne 6 no Teme
«DopMynbl COKpaLlLeHHOoro
YMHOXXEHNSA»

79

JInHeliHoe  ypaBHeHWe C  OBymsi
nepeMeHHbIMU

80

pacbmk NUHENHOro ypaBHEHUS C
OBYMS nepeMeHHbIMU

81

MocTpoeHne rpaduka  NMHENHOro
yPaBHEHUS C OBYMS NepPEMEHHbBIMI

82

Cuctembl NNHENHbIX YPaBHEHUN C
ABYMS1 NepeMEHHbIMU




83

padmyeckoe peLleHne CUCTEM
NVMHENHbIX YPaBHEHNIA

84

Pelwuenne CUCTEM NNHENHbIX
YPaBHEHUN C [OBYMSA NepeMeHHbIMN
cnocobomM NoACTaHOBKMN

85

AnNropuTt™M  pelleHus cuctem  OByx
NIVHENHbIX  ypaBHEHUW C  ABYMSA
nepemMeHHbIMN Crnoco6om
nogcTaHOBKU

86

PelweHne cuUcTem JINHENHbIX
YpaBHEHUIN C [ABYMS MNepeMeEHHbIMU
CNOCcOOOM CITOXKEHUS

87

ANroputT™M  pelleHns CUCTeM  OByX
NIMHEVHbIX ~ YPaBHEHUWW C  ABYMS
nepemMeHHbIMN CMOCOB0M CNOXKEHUS

88

Ypok-npakTnkym «PelueHne cuctem
JIMHEVHbIX YpaBHEHWI»

89

PeweHve 3agay ¢ nomoLwplo cucTem
YPaBHEHWUN

90

Ypok-npakTnkym «PeweHne 3apgay cC
NMOMOLLLIO CUCTEM YPaBHEHNN»

91

YpoK 0600LeHns n cucrtemaTtmsayumm
3HaHWN

92

KoHTponbHass pabota Ne 7 no Teme
«CNCTEMbI NINHENHbIX YPaBHEHWI»




93

JInHeliHble HepaBeHCTBa C [ABYMS
nepeMeHHbIMU

94

Cuctembl NMHENHbIX HEepaBeHCTB C
OBYMS1 NepeMeHHbIMU

95

YpoK-noBTOpEHNE «JlnHenHoe
ypPaBHEHne ¢ 0gHOW NepeMeHHON»

96

Ypok-noeTtopeHue «PelleHne 3aga4 c
NMOMOLLIbIO YPaBHEHWNIN»

97

YpoK-noBTopeHne «JlnHenHas
dyHKUNA 1 ee rpadmk»

98

Ypok-nosTtopeHne «MHoro4vneHbl»

99

YpOoK-nNoBTOpEHNE «Popmyrbl
COKpPALLEHHOro YMHOXXEHNS»

100

Ypok 06006LeHns n cucrtemaTtmsaumm
3HaHUN

101

KoHTponbHas patoTta Ne 8 (MTorosas)

102

Ypok noBTOpeHUss ©n  0600LLEHNS
3HaHWIN NO Kypcy 7 Knacca

OBLLEE

KOJIMYECTBO YACOB Nno

NMPOrPAMME

102




8 KJIACC

KonunuyectBo yacoB

ONEeKTPOHHbIE

Ne yucpposbie
n/n Tema ypoka Beero KoHTponbHbl | MpakTuueck 06pazoBaTenbHble
e paboTbl ne pabotbl pecypes
[MoBTOpPEHME MaTepuana 7 Knacca 1
2 Anrebpaunyeckasa opobb 1
Lonyctnmble 3Ha4eHus
3 nepemMeHHbIX, BXOOALLNX B 1 0 0
anrebpan4ecKmne Bblpa>KeHns
Lonyctnmble 3Ha4eHus
4 NnepeMeHHbIX, BXOOSALLNX B 1 0 0
anrebpan4ecKmne BblpaXKeHns
5 OcHoBHoOe CBOWCTBO ’ 0 0
anrebpan4deckon gpobu
CokpalueHve gpobei 1
CokpalleHune gpobei 1
3 CnoxeHue, Bbl4MTaHNE ’ 0 0
anrebpanyeckux gpoben
9 CnoxeHve, I?bl‘-II/ITaHI/Ie ’ 0 0
anrebpanyeckux gpoben
10 CnoxeHue, Bbl4MTaHNE ] 0 0
anrebpandeckux gpoben




11

YMHOXeHne " nenexHve
anrebpan4ecknx gpoben

12

YMHOXeHne " jenexHue
anrebpan4eckunx gpoben

13

NpeobpazoBaHue Bblpa>keHNN,
copep>KaLumx anrebpanyeckune
apobun

14

NMpeobpazoBaHne Bblpa>keHNA,
copep>kaLumx anrebpanyeckune
apobu

15

MpeobpazoBaHne Bblpa>keHNA,
cogep xaLumx anrebpaunyeckmne
Apobu

16

O606LeHne n NoBTOPEHNE
MaTepuana no Teme
"Anrebpandeckas gpobb"

17

KomnnekcHas nposepo4Has
paboTta no teme "Anrebpandeckas
npoobb"

18

CTteneHb C LenbiM nokKasartesnem

19

ConctBa CTeneHn C LENbIM
nokasaTenem

20

CeoiictBa CTENEHM C LENbIM
nokasaTenem




21

CsonctBa CcTeneHn C LeNbiM
nokasarenem

22

CtanpapTHbIn BUA Yncna

23

CtanpapTHbIn BUA Ynucna

24

PelweHnne 3agau no Teme
"CBonctBa CTeneHn ¢ Uenbim
nokasarenem". lMpoBepoyHas
paboTa

25

KBagpaTHbll KOpeHb W3 4ucna.
ApudmeTnyeckun KBagpaTHbI
KOpEHb

26

KBagpaTHbll KOpeHb W13 4ucna.
ApundmeTunyeckunin KBagpaTHbIi
KOpEeHb

27

[MoHaTne 06 uvppauroHasbHOM
yncne. JencteuTenbHble Yucna

28

HecatnyHoe nPUénmxeHne
nppaunoHanbHbIX qucen.
YpaBHeHue Buga xN2=a

29

YpaBHeHune Bnga x 2=a

30

CeoncTtea apnMeTNYECKNX
KBafpaTHbIX KOPHEN

31

Ceoiictea apnMeTNYECKNX
KBagpaTHbIX KOPHEi




CeouncTBa apnMeTNYECKNX

32 KBagpaTHbIX KOpHeN
[MpeobpazoBaHne YNCNOBbIX

33 BbIpa>XeHUN, cogepxaLumx
KBafpaTHbIE KOPHN
MpeobpazoBaHne YNCNOBbIX

34 Bblpa>kKeHUH, cofep xaLumx
KBafpaTHbIE KOPHN
MpeobpazoBaHne YNCNOBbIX

35 BbIpa>XeHUH, cogepxaLumx
KBafpaTHbl€ KOPHU
MNpeobpazoBaHue YMCNOBbIX

36 BblpaXkeHuH, coaepXKaLmx
KBafpaTHblE KOPHH

3 CpaBHeHune OEeNCTBUTENbHbIX

! yucen

38 CpaBHeHune AENCTBUTENBHbIX
yucen
KomnnekcHas npoBepoYHas

39 pabota no Teme "KBagpaTtHble
KOpHMN"
AHanuns KOMIMJSIEKCHOW

40 NPOBEPOYHON paboThbl.
KBagpaTHoe ypaBHeHVe

41 HenonHoe KBagpaTHOe ypaBHEHME




42

HenonHoe KBagpaTHoOe ypaBHeHe

dopmyna KOpHel KBagpaTHOro

43
yPaBHeEHWS
dopmyna KOpHEN KBagpaTHOro
44 ypaBHEHUs
4 dopmyna KOpHeW KBagpaTHOro
> ypaBHeHWs
46 Teopema Bueta
47 Teopema Bueta
KBagpaTHbin TPEXUNEH.
48 Pas3noxeHne KBagpaTHoro
TPEXUNeHa Ha MHOXUTENN
KBagpaTHbIN TPEXYSIEH.
49 Pas3noxxeHne KBagpaTHoro
TPEXYNEeHa Ha MHOXUTENN
KBagpaTHbin TPEXUSIEH.
50 PasnoxeHue KBagparHoro
TPEXYNEeHa Ha MHOXUTENN
1 MpoBepoyHass pabota Mo Teme
> "KBagpartHoe ypaBHeHune"
5 PelwweHne ypaBHEHWUN,
> CBOASALLMXCA K KBagpaTHbIM
53 Pewwenne ypaBHEHUHN,

CBOASLLMXCA K KBagpaTHbIM




54

MpocTenwne
APO6HO-paumnoHanbHble
ypaBHeHUs

55

PelweHne ppo6HO-paumoHanbHbIX
ypaBHEHWUN

56

PeweHne ppobHO-paunoHanbHbIX
ypaBHeHUN

57

PelueHne TeKCTOBbIX 3agad c
MOMOLLbIO KBapaTHbIX YpPaBHEHWIA

58

PelleHne TekCTOBbIX 3agay C
NMOMOLLIbIO KBagpaTHbIX YpaBHEHWI

59

PelleHne TeKCTOBbIX 3agady C
MOMOLLIbIO KBaapaTHbIX YpaBHEHWI

60

MogrotoBKa K KOMMIEKCHOW
NPOBEPOYHON paboTe Mno Teme
"KBagpaTtHble ypaBHeHUs"

61

KomnnekcHas npoBepoYHas
pabota no Teme "KBagpaTtHble
ypaBHeHns"

62

JInHenHoe ypaBHeHNEe C [OBYMS
nepemMeHHbIMU. PelueHne cuctem
OBYX JIMHEWHbIX YpPaBHEHUA C
ABYMSs NepeMeHHbIMN




63

padmnyeckas MHTepnpeTaymsa
ypaBHeHMS C OBYyMSi
nepemMeHHbIMN n cucTem
NHENHbBIX YpPaBHEHUA C OBYMS
nepemMeHHbIMN

64

CnctemMbl HENMMHENHbIX YpPaBHEHWI
C OABYMS NepeMeHHbIMU

65

PelwleHne cuctem  HeNMHENHbIX
ypaBHEHWIA c LBYMS
nepeMeHHbIMY

66

PelweHne cucteM HeENUHENHbIX
ypaBHeHUIA c ABYMS1
nepemMeHHbIMM

67

PeweHne cuctem HeENUHENHbIX
yPaBHEHWNI C ABYMSi
nepemMeHHbIM

68

PeweHrne cucteMm HenNMHeENHbIX
ypPaBHEHWUN C OBYMSsi
nepemMeHHbIMU

69

PelweHne TekCTOBbIX 3agjad C
NMOMOLLbIO CUCTEM YPaBHEHNIA

70

PelleHne TekCTOBbIX 3agady C
NMOMOLLBIO CUCTEM YPaBHEHNIA

71

PelweHne TekcTOBbIX 3agjad C
NMOMOLLbIO CUCTEM YPaBHEHNIA




72

PeweHne 3apa4y no TEME

"PeweHne cucTem OBYX
ypaBHEHUN C ABYMSi
nepemMeHHbIMKn". [MpoBepoyHas
paboTa

73

YncnoBble HepaBeHCTBA U UX
cBoOWCTBA

74

YucnoBble HepaBeHCTBA WU WX
cBoOMNCTBA

75

HepaBeHCTBO C OfHOM
nepeMeHHoM

76

JlnHenHble HepaBeHCTBa C OQHOW
NEPEMEHHON ©N UX  pPELUEHNeE.
N306paxkeHne peLleHns
NMHENHOro HepaBeHCTBAa

7

JInHeNHble HepaBeHCTBA C OOHOM
NEPEMEHHON ©N WX  pPELLEHNUe.
N3o6paxeHne peLeHns
NMHENHOro HepaBeHCTBa

78

JInHenHble HepaBeHCTBa C OQHOW
NEPEMEHHON W UX  pPELLEHNE.
N3o6paxkeHne peLleHns
NMHENHOro HepaBeHCTBA

79

Cuctembl IMHENHbIX HEPABEHCTB C
OAHOWN NEPEMEHHON N UX PELLEHNE




CucTtemMbl NNHENHbIX HepaBEeHCTB C

80 OLHOWN NEPEMEHHON N UX peLLEHnE
CuctemMbl IMHENHBIX HEPABEHCTB C
81 OLHOWN NEPEMEHHON N X peLleHne
lNoBTOpEHMEe n obobuieHne
5 MaTepuana no Teme
8 "HepaBeHcTBa. Cuctemsl
HepaBeHCTB"
KomnnekcHas nposepo4Has
83 pabota no Teme "HepaBeHcTBa.
Cuctembl HepaBeHCTB"
OyHKLNN. papuk  pyHKUMN.
84 O6nacTb onpegeneHns n
MHO>XECTBO 3HAYE€HUN (PYHKLMN
85 CeowcTtsa (pyHKLMK
YTeHune rpapukoB  yHKLUNA,
86 oTpaxkaroLmx pearnbHble
npouecchl
JInHenHasa yHKUMA, eé cBoncTBa
87 n rpaduk. Mpsamas
NPOMNOPLNOHANBHOCTb
OYHKUMM  y=X"2 N y=-X"2, ux
88 cBouncTea un rpaguk
89 OyHKUMN  y=x"2 n y=-x"2, wux

cBoucTBa u rpaguk




90

OyHKuMa y=k/x , e€ cBoucTea u
rpaguk

91

OyHKuMa y=k/x , e€ cBoucTea u
rpadpuk

92

OyHKums y=k/x , e€ csouctea u
rpaduk

93

OyHKUMM  y=x"3, y={X, y=[x];
rpadudeckoe peLueHne
YPaBHEHWUIN 1 CUCTEM YPaBHEHUN

94

OyHKUMM  y=x"3, y={X, y=[x];
rpadudeckoe peLueHne
YPaBHEHNN N CUCTEM YpPaBHEHNIA

95

O606LLeHne n NoBTOPEHNE
MaTtepuana rno teme "®OyHkuumn"

96

KomnnekcHas npoBepoYHas
pabota no teme "®yHKumMn"

97

[MoBTOpEHME OCHOBHbLIX MOHATUN N
METOAO0B KypcoB 7 U 8 Knaccos,
0606LLeHNE 3HAHNI

98

[MoBTOpPEHME OCHOBHbIX MOHATUA 1
METOAO0B KYypcoB 7 U 8 Knaccos,
06006LLeHNE 3HAHNI

99

NtoroBas KoHTponbHasa paboTa.
[MpomexyToyHas atTectauma




100

[MoBTOpEHME OCHOBHbIX MOHATUN 1
MEeTo[OB KypcoB 7 1 8 Knaccos,
0606LLeHNe 3HAHNI

101

[MoBTOpEHME OCHOBHbLIX MOHATUN 1
METOAO0B KYypcoB 7 U 8 Knaccos,
06006LeHNne 3HaAHNI

102

[MoBTOpPEHME OCHOBHbIX MOHATUA 1
METOAO0B KypcoB 7 U 8 Knaccos,
06006LeHNE 3HAHNI

OBLUEE KOJIMHECTBO YACOB T10
NMPOIrPAMME

102




9 KJIACC

KonuuecTtBO 4YacoB

ONeKTpPOHHbIe

Ne uucposblie
n/n Tema ypoka Boero KoHTponbHbl | MpakTuyeck 06pazoBaTenbHble
e paboTbl ue paboTbl pecypeb
[MoBTOpeHne wmatepuana 7 u 8
1 1 0 0
Knacca
PauunoHanbHble 4yucna,
5 nppauynoHanbHble 4ncna, 1 0 0
KOHEYHbIE n 6eCKOHeYHble
DECATNYHbIE ApPOodKn
MHoO>XXecTBO OEeNCTBUTENbHbIX
yncen; QeNCTBUTENbHbIE  YucCna
3 KaKk OeCKOHeYHble [eCATUYHbIE 1 0 0
apobu
BsanmHo OfHO3Ha4yHoe
COOTBETCTBUE Mexay bubnnoteka LIOK
4 MHOXXECTBOM OEeNCTBUTENbHbIX 1 0 0 https://m.edsoo.ru/7f4
yncen U MHOXXECTBOM  TOYeEK 452e6
KOOPANHATHOWN NpsMon
CpasHeHuve OENCTBUTENbHbIX
5 yuncen, apupmMeTnyeckmne 1 0 0
OEeNcTBns C  OEWNCTBUTENbHbIMA
yucnamm



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6

MpunbnnxéHHoe 3Ha4yeHune
BeSINYNHBI, TOYHOCTb
NPNeNN>XXeHNA

OkpyrneHwne yncen

OkpyrneHue vucen

MpukKngka 1 oueHKa pesynbTaTos
BblYVICNEHUIN

10

Mpukngka 1 oueHKa pe3ynsTaToB
BblYMCNeHU

11

O6nacTtb onpegeneHns yHKUMn

12

YeTHOCTb U HEYETHOCTb (DYHKLMN

13

OYHKUMM Yy = KX + b, y = K/X, ¥y =

2

X,y =y = x, Y = x|, ux
cBoOWCTBa U rpadukm

14

OYHKUMM Yy = KX + b, y = K/X, ¥y =

2

X,y =Xy = %,y = x|, ux
cBoWCTBa U rpadukm

15

Onpepenexne KBagpaTn4HoOmn
PyHKLMN

16

dyHKUMSA Yy = ax?, ee cBoOWCTBA U
rpaduk

bubnnoteka LIOK
https://m.edsoo.ru/7f4
396¢c6

17

[MocTpoeHune rpadunka yHKLUMN

y= a(x-xo)* + Yo

bubnnoteka LIOK

https://m.edsoo.ru/7f4
3a526



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

[MocTpoeHune rpaduka pyHKUMK

bunbnuoTteka LIOK

18 V= alx-xgP + Vo https://m.edsoo.ru/7f4
3ab84
MocTpoeHne rpadmkoB yHKLUN bunuorexa HOK
19 & HOMOLLILIO CABIIOB https://m.edsoo.ru/7f4
39842
Mapabona, KoopanHaTbl BEPLUMHbI bubnnoteka LIOK
20 napa6onsl, oCb CUMMETPUN https://m.edsoo.ru/7f4
napaéonsl 399b4
Mapabona, KoopanHaTbl BEPLUMHbI bubnnoteka LIOK
21 napabonbl, OoCb CUMMETPUN https://m.edsoo.ru/7f4
napaéonsl 39eb4
MocTpoeHne rpadvka Burbnmotera LOK
22 KBaRPATIIHON yHKLMM https://m.edsoo.ru/7f4
3a03a
MocTpoeHne rpadvka Burbnnorexa HOK
23 . https://m. Ju/7f4
KBaapaTU4HON yHKLUN 3atac
MocTpoeHne rpadvka Burbnnorexa HOK
24 KBaFPATISHON yHKLMM https://m.edsoo.ru/7f4
3a3le
o5 KomnnekcHas nposepo4Has
pabota Ne1 rno Teme "®yHkumn"
YucnoeBble HepaBeHCTBA U WX Buoninoreka HOK
26 https://m.edsoo.ru/7f4

cBoOWCTBA

44c56



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56

27

Yucnoeble HepaBeHCTBA WU WX
cBoOMCTBA

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
44144

28

JInHeNHbIe HepaBeHCTBa C OOHOM
NnepemMeHHoOn N NX peLleHne

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
4516a

29

JlnHenHble HepaBeHCTBa C OAHOM
NnepemMeHHON N NX peLleHne

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
452e6

30

Cuctembl NINHENHbIX HEPaBEHCTB C
OLHOW NEPEMEHHON N X pPeLLEeHne

Bubnnoteka LIOK

https://m.edsoo.ru/7f4
45516

31

Cuctembl INHENHbIX HEPABEHCTB C
OLHOWN NEPEMEHHON N X pPELLEHnE

Bunbnnoteka LIOK

https://m.edsoo.ru/7f4
44c56

32

Cuctembl INHENHbIX HEPABEHCTB C
OLHOWN NEPEMEHHON N X pPeLLEHnE

Bubnnoteka LIOK
https://m. Ju/7f4
44144

33

KBapgpaTHble HepaBeHCTBA W WX
peLleHve

bubnnoteka LIOK
https://m.edsoo.ru/7f4
4516a

34

lpacdmyeckni  MeToq peLleHus
KBafpaTHbIX HEPABEHCTB

bubnnoteka LIOK
https://m.edsoo.ru/7f4
452¢e6



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6

pacdmyecknni  MeToq peLUeHuns

bunbnuoTteka LIOK

35 KBafIPATHbIX HEPABEHCTS https://m.edsoo.ru/7f4
45516
lpacdmyecknini  MeToq peLUeHuns bunuorexa HOK
36 KBaZIPaTHBIX HEPABEHCTS https://m.edsoo.ru/7f4
3af08
bunbnuoTteka LIOK
37 MeToa nHTepBanos https://m.edsoo.ru/7f4
3af08
Bubnnoteka LIOK
38 MeTopn, nHTepBanos https://m.edsoo.ru/7f4
3af08
Bunbnnoteka LIOK
39 MeToa nHTepsanos https://m.edsoo.ru/7f4
44c56
Cuctembl HENMHENHbIX bubnnoteka LIOK
40 HEepaBeHCTB https:/m. Ju/7f4
44144
Cuctembl HENNHENHbIX bubnnoteka LIOK
41 HepaBeHCTB https://m.edsoo.ru/7f4
4516a
KomnnekcHas nposepo4Has
42 paboTta Ne2 no Teme «KBagpartHble

HepaBeHCTBa»



https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a

43

MNoHsATMe yncnoson
rnocnenoBaTenbHOCTH

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
45516

44

3apaHune nocnenoBaTenbHOCTN
PEKYPPEHTHOMN dopmynon "
hopmynomn n-ro yneHa

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
3b5a2

45

ApunmeTryeckas nporpeccus

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
44c56

46

ApudmeTryeckas nporpeccus

Bubnnoteka LIOK

https://m.edsoo.ru/7f4
44544

47

ApudmeTryeckasn nporpeccus

Bunbnnoteka LIOK

https://m.edsoo.ru/7f4
4516a

48

Cymma NNepBbIX 4/1eHOB
apnMeTNYECKON NPOrpeccum

Bubnnoteka LIOK
https://m. Ju/7f4
452¢e6

49

Cymma NNepBbIX YIeHOB
apudmMeTn4ecKon nporpeccumn

bubnnoteka LIOK
https://m.edsoo.ru/7f4
45516

50

Cymma nnepBbIX YfIeHOB
apudMeTNYECKON Nporpeccumn

bubnnoteka LIOK
https://m.edsoo.ru/7f4
3e6¢6



https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6

51

FeomeTpuyeckasi Nporpeccus

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
3ebda

52

FeomeTpuyeckas nporpeccus

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
3ed7e

53

feomeTpuyeckas nporpeccus

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
3f3b4

54

Cymma n  nepBbiX  YEHOB
reoMeTPUYECKOI Nporpeccum

Bubnnoteka LIOK

https://m.edsoo.ru/7f4
3f58a

55

Cymma n  nepBbiX  YEeHOB
reoMeTPUYECKOI Nporpeccum

Bunbnnoteka LIOK

https://m.edsoo.ru/7f4
3ef2c

56

CyMma n  nepBbiX  YNeHOB
reoMeTpr4eCcKoii Nporpeccum

Bubnnoteka LIOK
https://m. Ju/7f4
3f0c6

57

KomnnekcHas nposepo4vHas
pabota Ne3 no Tteme "Hucnosbie
nocnegosaTenbHoCTL"

58

JInHenHoe ypaBHeHue. PelleHne
ypaBHEHWUN, CBOAALLMXCSA K
JNINHENHbBIM

bubnnoteka LIOK
https://m.edsoo.ru/7f4
3f8a0



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

KBapgpaTHOe ypaBHeHue. PelueHne

bunbnuoTteka LIOK

59 YPaBHEHUN, CBOASALLMXCA K https://m.edsoo.ru/7f4
KBagpaTHbIM 3f72e
60 BbukBagpaTHble ypaBHEHUS
PeweHne anrebpan4veckunx
61 YPaBHEHUN  pPa3NoOXXEHMEM  Ha
MHOXXNTENN " 3aMeHoWN
nepemMeHHon
PelweHne anrebpandeckmx
aBHEHUN a3no>Ke|-F|)|/|eM Ha buonuoreka HOK
62 P P . https://m.edsoo.ru/7f4
MHOXUTENN " 3ameHoun
. 3fele
nepemMeHHoOn -
PelwweHne anrebpan4ecKmnx
aBHEHNI a3no>Ke|:)|/|eM Ha Buonnorexa HOK
63 P P - https://m.edsoo.ru/7f4
MHOXUTENN " 3aMeHo
y 401a6
nepemMeHHon
PeweHne ppo6HO-paumnoHanbHbIX bnbnuoTteka LIOK
64 ypaBHEHWI https://m.edsoo.ru/7f4
40418
PeweHne pOpo6HO-paumnoHanbHbIX bnbnnotek LIOK
65 ypaBHEHWI https://m.edsoo.ru/7f4
3bf66
66 PeweHne pOpo6HO-paumnoHanbHbIX

YPaBHEHUN



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66

67

PewweHne TEKCTOBbIX 3apaud
anrebpan4eckmm MeTog0oM

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
3cd42

68

PewweHne TEKCTOBbIX 3apad
anrebpan4eckmm MeTogoM

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
3cd42

69

PeweHne TEKCTOBbIX 3agad
anrebpan4yeckmm MeTogoM

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
3c3d0

70

PelwweHne TEKCTOBbIX 3aga4
anrebpan4eckmm MeTogoMm

Bubnnoteka LIOK

https://m.edsoo.ru/7f4
3c3d0

71

KomnnekcHas npoBepo4Has
paboTta Ne4 no Teme "YpaBHeHUs C
OQHOW NepeMeHHon"

72

73

YpaBHeHve C OByMsi
nepemMeHHbIMN 1 ero rpadnk

Cuncrema ABYX NMHENHbIX
YPaBHEHWUN C OBYyMS

nepemMeHHbIM n eé peLueHne

bunbnuoTteka LIOK

https://m.edsoo.ru/7f4
3c9b6

74

Cucrema ABYX NHENHbIX
YyPaBHEHWUN C OBYyMS
nepemMeHHbIMN N e€ peLleHne

bunbnuoTteka LIOK
https://m.edsoo.ru/7{f4
3c9b6b

75

PeweHrne cuctemM HeNMHENHbIX
YPaBHEHWUN

Bubnnoteka LIOK
https://m.edsoo.ru/7f4
4462



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2

76

PelweHne cuctem HenMHENHbIX
ypaBHEHUN

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
44294

a4

PeweHne cucteMm HeENUHENHbIX
ypaBHEHMI

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
3d23a

78

PeweHne cuctem HeNMHENHbIX
ypaBHEHMI

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
3d55a

79

pacmyeckas NHTepnpeTaums
CUCTEMbl ypaBHEHUA C [OBYyMS
nepemMeHHbIMU

Bubnnoteka LIOK

https://m.edsoo.ru/7f4
3d0b4

80

PeweHne TEKCTOBbIX 3apad
anrebpan4yecknmMm cnocobom

Bunbnnoteka LIOK

https://m.edsoo.ru/7f4
3d0b4

81

PeweHne TEKCTOBbIX 3agad
anrebpan4yecknm cnocobom

82

PelwweHne TEKCTOBbIX 3agad
anrebpan4eckum crnocobom

83

PewweHne 3agav no Teme
«CncTemMbl ypaBHeHUW C [OBYMS
HEen3BeCTHbIMU»

84

MMneKcHas npoBepoYHas
Ko €eKCHa OBepoYHa
pabota Ne5 no Teme "Cuctemsbl
ypaBHEHNN"



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

85

lNoBTOpEHME, ob6obLeHne "
cuctemMaTusaumsa 3HaHWn. 3annce,
CpaBHEHME, nencrTeuns C
OEeNCcTBUTENbHBIMA yucnamm,
yucnosasi NpsimMas

86

MNoBTOpPEHME, 0600LLEeHne "

cuctemaTtusaums 3HaHWN.
MpoueHThl, OTHOLLEHNS,
nponopuun

87

[MoBTOpEHME, ob6o0bLeHne "

cuctemaTusaums 3HAHWNA.
OKpyrneHue, NPUoNNXeHe,
oLleHKa

88

MpomexyToyHass artrectauusi B
tdopmate O

89

lNoBTOpEHUME, obobLeHne "
cuctemaTusaums 3HaHWN.
PelweHne TEKCTOBbIX 3apad
apnpmMeTn4eCcKUmM cnocobom

90

[MosTOpPEHME, o6006LeHne "
cuctemaTusayus 3HaHWN.
PeweHne TEKCTOBbIX 3apad
apupMeTNY4ECKUM CNOCOBOM

91

MNoBTOpPEHME, ob6006LeHne "
cuctemaTtusaums 3HaHWN.
PelweHne TEKCTOBbIX 3agay
apudMETNHECKM CNOCOBOM




lNoBTOpEHME, ob6obLeHne "

cuctematulauns 3HaHWN.
92 lNpeobpazoBaHue
anrebpan4ecKimnx BbIPa>KEHUN,
AONYyCTUMblE 3HAYEHNS
MNoBTOpPEHME, o6006LeHne n
cuctemaTtusaums 3HaHWN.
93 NMpeobpazoBaHue
anrebpan4ecKkmnx BbIpa>KeHUN,
OOMyCTMble 3HA4YEHNS
lMNoBTOpPEHME, o6006LeHne "
cuctemaTtusaums 3HaHWN.
94 MpeobpazoBaHne
anrebpan4eckux BbIpa>keHNN,
OOMyCTMble 3HA4YEHNS
MNoBTOpEHNe, o6obLeHre  ©
cuctemaTusaums 3HAHWNA.
95 MpeobpazoBaHne
anrebpan4eckimnx BbIpa>keHNA,
OOMyCTMblE 3HAYEHNS
[MosTOpEHME, 0606LLeHne V|/| EM6AMOTeKa LIOK
96 cricTeMaTisating sHanin. https://m.edsoo.ru/7f4

@yHKLUMM: NOCTPOEHNE, CBOMWCTBA
N3YYeHHbIX PYHKLNIA

43b12



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12

97

lNoBTOpEHME, ob6obLeHne "
cuctemaTtulauns 3HaHWN.
@OYHKLUMM: NOCTPOEHNE, CBOKMCTBA
N3YYEHHbIX PYHKLNIA

bubnnoteka LIOK

https://m.edsoo.ru/7f4
43cd4

98

MNoBTOpPEHME, ob6006LeHne "
cuctemaTmsaums 3HaHWN.
PyHKUMN: NOCTPOEHNe, CBOWNCTBA
N3YYeHHbIX PYHKLMI

Bubnnoteka LIOK
https://m.edsoo.ru/7f4
43fea

99

MNoBTOpPEHME, o6006LeHne "
cuctemaTtusaums 3HaHWN.
@yHKUUKN: NOCTPOEHME, CBOWCTBA
N3Y4YeHHbIX PYHKLMI

bunbnuoTteka LIOK
https://m.edsoo.ru/7f4
441ca

100

lNoBTOpEHME, ob6o06LeHne "
cuctemartunlauns 3HaHWN.
padmyeckoe peLleHne
YPaBHEHUN 1N X CUCTEM

bubnnoteka LIOK

https://m.edsoo.ru/7f4
44364

101

[MoBTOpPEHME, o6o06LeHne "
cuctemaTusaums 3HaHWA.
paduyeckoe peLueHne
YPaBHEHUN 1N X CUCTEM

102

O6obueHne n cucrtematTnlauuns
3HaHUN

OBLUEE KOJINHECTBO YACOB TI10
NMPOIrPAMME

102



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364

YYEBHO-METOANYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO
MPOLIECCA
OBA3ATEJIbHbIE YHYEBHbIE MATEPUAJIbI A1 YHEHUKA

e Anrebpa, 7 knacc/ Makapsbives HO.H., Mungtok H.I", Hewkos K.W. n gpyrue; nog pepakumen
TenskoBckoro C.A., AKLMoHepHoe 06LecTBo «/3natenscTBo «[pocBeLleHnes

e Anrebpa, 8 knacc/ MakapbiieB HO.H., MuHgtok H.IL, Hewkos K.W. n gpyrue; nop pemakumen
TenskoBckoro C.A., AKLMOoHepHoe 06LecTBo «/3gaTtenscTBo «[pocBeLleHne»

e Anrebpa, 9 knacc/ Mepansik A.l., Nonskos B.M.; nog, pegakuuein MNMogonbckoro B.E., O6LiecTtBo ¢
OrpaHNYeHHONn OTBETCTBEHHOCTbIO W3patenbckuin uUeHTp «BEHTAHA-TPA®»; AKUMOHEepHOoe

obuecTtBo «M3paTtenbcTBO «[pocBeLleHne»

METOAUYECKHUE MATEPUAJIbI AN YYUTENA

e MaTtematuvka. Anrebpa. Metoguyeckune pekomeHgaumm. 7-9 knacchl ( K y4ebHrnky Makapbidesa HO.
H. n gp.), AKumoHepHoe obLlecTBo «3gaTtenscTBo «[pocBeLleHne»

e Anrebpa. Juoaktuyeckne matepuansl. 7 knacc / J1.n. 3saBuny, J1.B. Ky3Heuosa, C.b. cysoposa. -
17-e n3a. - M.: MNpoceeLyeHune, 2012. - 159c.

e Anrebpa. dnpaktnyeckne matepuansl. 8 knacc/ B.U. Koxos, KO.H. Makapbiyes, H.I. MuHgtok. -

17-e n3a. - M.: MNpoceeLeHune, 2012. - 160c.

LUNPPOBbIE OBPA3OBATEJIbHbIE PECYPCbl WU PECYPCbl CETU
UHTEPHET

https://resh.edu.ru/
https://uchi.ru/
https://ege.sdamgia.ru/

https://m.edsoo.ru/

https://fipi.ru/



