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Anrebpa sBnsieTca o4HMM U3 OMNOPHbIX KYpPCOB OCHOBHOro obLiero obpasoBaHus:
OoHa obecneuvnBaeT mM3yyeHue LPYrnxX OAUCLMNIIMH, KaK eCTeCTBEHHO-HAay4yHOro, Tak W
rYMaHUTapHOro LUKMNOB, €€ 0CBOEHMEe HeobBXO0AMMO ANs NPOJOINKEHMA 0bBpa3oBaHUs 1
B MOBCEOHEBHOM >XWU3HW. PasButne y o6yyalolmMxcsi HaydHbIX MpPeacTaBfeHUn o
NMPOUCXOXAEHNUN W CYLIHOCTM anrebpanyecknx abcCTpakuumn, crnocobe oTpaxeHus
MaTeEMaTMYECKON HayKoW $SBMEHWA M MpoueccoB B npupoae u obuiectse, ponu
MaTeMaTM4YecKkoro MOAENMPOBaHMUS B HAy4YHOM MO3HAHUW M B NpaKTUKe cnocobeTeyeT
POPMMPOBAHNIO HAYYHOTO MUPOBO33PEHUSA U KAYeCTB MbILLMEHNs, HeOBXoaAMMbIX ANns
agantauuu B coBpeMeHHOM umpoBom obuiectee. N3yveHne anrebpbl obecnevnsaet
pasBuMTME YMeHus Habniogatb, CpaBHMBATb, HAXOAWUTb 3aKOHOMEPHOCTW, Tpebyer
KPUTUYHOCTM  MbILWSIEHNS, CNOCOOHOCTU apryMeHTMpoBaHHO OOOCHOBLIBaTb CBOU
AeNCTBUS U BbIBOObI, opMynupoBaTtb YyTBepxaeHus. OcBoeHue Kypca anredpbl
obecneynBaeT pasBUTUE JIOMMYECKOrO MbILWMEHUS ODy4YalowmnXca: OHW UCMONb3YIT
AEOYKTUBHbIE W WHAOYKTUBHbIE paccyxaeHusi, o606LleHne ©n  KOHKpeTu3auuio,
abcTtparmposaHMe u aHanornto. O6ydeHne anrebpe npegnonaraeT 3HaYUTENbHLIN
00BbEM CcamMOCTOATENbHOW AEeATEeNbHOCTM O0y4aloLmnxcd, NO3TOMYy CaMOCTOSTESbHOe
pelleHne 3afad ABnseTcs peanvsaumen 4esTeNlbHOCTHOMO NpuHumMna obyyeHus.

B cTpyktype nporpammbl yvyebHoro kypca «Anrebpa» Ons OCHOBHOro obuiero
obpa3oBaHNs OCHOBHOE MECTO 3aHMMalT CcoAaepXaTenbHO-METOANYECKME JIMHUMN:
«Yncna um  BbluMcneHusiy, «Anrebpavdeckme  BblpaXeHusi», «YpaBHEHUS U
HepaBeHCTBay, «PyHKuMM». Kaxgaa u3 aTux cogepkatenbHO-MeTOANYECKMX JMHUN
pa3BMBaeTCA Ha NPOTSHXKEHUUN TPEX NEeT U3y4eHUs Kypca, B3aMMOAEeNCTBYS C APYrMMu
ero nuHnsmn. B xoge nayyeHnsa yyebHoro kypca oby4varowmmcsa npuxoamTca SIorm4eckm
paccyxnaTb, WUCMONb30BaTb TEOPETUKO-MHOXECTBEHHbIM A3blK. B cBA3M C 3Tum B
nporpammy y4yebHoro kypca «Anrebpa» BKMHOYEHbI HEKOTOPbIE OCHOBbI JIOMMKM,
npeacTaBneHHble BO BCEX OCHOBHbLIX pasgenax MartemMaTtuyeckoro obpas3oBaHust U
cnocobcTBytoLLMe OBMafeHuno obyyvaroLmmmcs OCHOB YHMBEpPCanbHOro
MaTtemaTuyeckoro sasbika. CogepxaTtenbHOM U CTPYKTYPHOM OCOOEHHOCTbIO Yy4eBHOro
Kypca «Anrebpa» aBNseTcsa ero MHTerpMpoBaHHbIA XapakTep.

CogepxaHue nuHUM «4umcna n BblMUCAEHUSI» CIYXXUT OCHOBOW AN AanbHENLWero
N3ydeHnss maTemMaTuku, CcnocobCcTByeT pasBuTUO Yy OOByYaroLMXCS NTIOMMYECKOro
MbILWMEHNs, OPMUPOBAHMNIO YMEHUSA MONb30BaTbCA  anroputMamu, a Takke
NprobpeTeHnto MPaKTUYECKNX HaBbIKOB, HEOOXOAUMbIX AOf11 MOBCELHEBHOW XU3HM.
Pa3BnTMe NOHATUSA O Yucre Ha ypoBHE OCHOBHOro obuiero obpasoBaHUs CBA3aHO C
paunoHanbHbIMM U MppaUMoHanbHbIMKM YnucrnaMmm, opMMpoOBaHNEM NPeACTaBEHUN O
AENCTBUTENBHOM 4ucne. 3aBeplUieHMe OCBOEHUSI YMCIOBOWM JIMHUM OTHECEHO K
cpegHeMy obuiemy obpasoBaHuio.

CopepxaHue gByx anrebpanyeckmx NUHUN — «Anrebpanyeckne BblpaXKeHus» u
«YpaBHEHUS UK HepaBeHCTBa» CNocobcTByeT OPMUPOBaHMIO Yy  obydatomxcs
MaTeMaTM4yecKkoro annapata, HeobxoAuMOro nAns peleHus 3agady  MaTeMaTuiku,
CMEXHbIX NMpPeaMeToB W NPaKTUKO-OPUEHTUPOBAHHbIX 3adady. Ha ypoBHE OCHOBHOrO
obuwero obpasoBaHust y4ebHbIM MaTepuan rpynnuMpyeTcsi BOKPYr pauvoHarbHbIX
BblpaXXeHun. Anrebpa AOEMOHCTPUPYET 3HayYeHue MaTemMaTuKM Kak 4a3blka ang
NMOCTPOEHNST MaTeMaTUYeCKMX MoAernen, onnucaHnsa NpoLeccoB U SABMEHUN peanbHOro



mupa. B 3agaum obydeHnss anrebpe BXxogAT Takke AanbHenwee pasBuTME
anropMTMMYECKoro MblleHns, HeobxooMMOro, B 4YacTHOCTU, NS OCBOEHUS Kypca
MHOpMaTUKK, U OBRNaeHne HaBblkaMu OeOYKTUBHbIX paccyxaeHuin. [NpeobpasoBaHue
CMMBOJSbHbIX OpM  cnocobCcTByeT pasBuTuio  BOOOpaxeHusi, crnocobHocTen K
MaTeMaTM4YeCcKoMy TBOPYECTBY.

CopepxaHue QyHKUMOHANbHO-rpan4eckon nUHMKM HaUEeNeHo Ha nonydYeHune
oby4varowmnmMmncsa 3HaHn O (PYHKUMAX Kak BaXkHeWLWen maTeMaTuyeckom mogenu nns
ONUCaHMA 1 MUCCreaoBaHUsA pasHOObpasHbiX MPOLIECCOB W ABMEHWA B NpUpoae W
obuwecTtBe. M3yyeHne maTepuana cnocobCTByeT pa3BuTMiO Yy OOydalowmxcs ymeHus
MCNonb3oBaTb pasfnuMyHble BblpasuTeNbHble CpeacTBa fA3blka MaTtemMaTukm  —
CrnoBeCHble, CUMBOMMYeckne, rpaduyeckne, BHOCUT BkNag B opMUpOBaHWE
npeacTaBneHnn 0 ponn MaTeMaTUKn B pasBuTUn LMBUNN3ALUN N KyNbTYpbl.

CornacHo yyebHomy nnaHy B 7-9 knaccax usyyaetcs y4ebHbln Kypc «Anrebpay,
KOTOPbIN BKIOYaeT creylowme OCHOBHble pasfenbl cogepxaHuda: «Yucna u
BblYMCIIEHUSA», «Anrebpanveckme BblpaXeHus», «YpaBHEHUA U HepaBeHCTBay,
«DYHKUNNY.

Ha nsyyeHue yvyebHoro kypca «Anrebpa» otsogutca 306 yacos: B 7 knacce — 102
yaca (3 yaca B Hepgent), B 8 knacce — 102 yaca (3 4Yaca B Hegentw), B 9 knacce — 102
yaca (3 yaca B Hegent).



COAEPXAHUE OBYYEHUA
7 KNNACC

UYucna n BbluncneHus

[po6un 06bLIKHOBEHHbIE N AECATUYHbIE, Nepexos OT 04HOM hopMbl 3anucu apoben
K Agpyron. [NoHATME paumoHanbHOro 4ucrna, 3anucb, CpaBHeEHWe, ynopsgodnBaHue
pauuoHanbHbIX 4Yucen. ApugmeTtvyeckme OeUCTBUA C  pauMOHalnbHbIMU  YMCIIaMu.
PeweHve 3agay u3 peanbHOM NpakTUKKM Ha YacTu, Ha apoou.

CteneHb C HaTypanbHbiM rokasaTenem: onpegerneHne, npeobpasoBaHue
BblpaXXeHUM Ha OCHOBe orpefeneHus, 3anucb Gonblwmx 4ducen. [poueHTbl, 3anuch
NpoueHTOB B BuMae Apobu n apobu B BuAe NpOUEHTOB. TpyM OCHOBHblE 3agauyn Ha
NPOLEHThLI, peLlleHne 3agay U3 peasibHON NpakTUKn.

lMpumeHeHne npu3HakoB OENUMOCTU, pasfioXXeHWe Ha MHOXUTENW HaTyparbHbIX
yuncen.

PeanbHble  3aBuMcuMOCTH, B TOM yucne npamad wn  obpartHas
NponopLMOHansHOCTH.

Anrebpanyeckue BbipaxeHus

[MepemeHHble, 4YMCrOBOE 3HA4YeHWe BbIpaXeHUA C nepemMeHHou. [JonycTumble
3HayeHus nepemeHHbIX. lNpeactaBneHne 3aBUCMMOCTU MeXAy BenuuYnHamn B BUAE
dopmynbl. Bbluncnennss no copmynam. [MpeobpasoBaHne OYKBEHHbLIX BblpaXXeHUHN,
TOXAECTBEHHO paBHble BblpaXXeHus, npasuna npeobpasoBaHnst CyMM U NMPOM3BESEHUN,
npasuna packpblTa ckoboK 1 NpuBeaeHUsa NOAOOHbIX criaraemMbix.

CBowncTBa CTeneHn ¢ HaTyparibHbIM NokasaTenem.

OpHouneHbl M MHorouneHbl. CTteneHb MHoroyneHa. CrioxeHwe, BblYUTaHKE,
YMHOXeHWe MHoroyrneHoB. ®opMynbl COKPALLEHHONO YMHOXEHUSA: KBagpaT CyMMbl U
kBagpaT pasHocTn. Popmyna pasHOCTM KBagpaToB. PasnoxeHne MHOroyrneHoB Ha
MHOXWUTENMN.

YpaBHEHUA U HEpaBeHCTBa

YpaBHEHNE, KOpPEeHb YypaBHeHWs, npaBuna npeobpasoBaHUA  ypaBHEHWS,
PaBHOCUMNBHOCTb YpaBHEHWUM.

JInHenHoe ypaBHEHWE C OOHOW MEePEMEHHOW, YUCO KOPHEWN JIMHEMNHOro
YpaBHEHUS, pelleHne NUHEeWHbIX ypaBHeHun. CocTaBneHne ypaBHEHUW MO YCIIOBUHO
3agauun. PeweHune TeKCTOBbIX 3aay C MOMOLLbIO YPaBHEHUN.

JlnHenHoe ypaBHeHME C OBYMSA NepemMeHHbIMU 1 ero rpadpuk. Cuctema AByx
NMHENHbIX YpaBHEHUI C ABYMS NepeMeHHbIMKU. PelueHne cnctem ypaBHeEHUI cnocobom
noacTaHoBKU. [MprMepbl peLleHns TEKCTOBbIX 3a4a4 C NOMOLLbIO CUCTEM YPaBHEHUN.

PYyHKUMMU

KoopamnHaTta TOYKM Ha npsiMon. YucrnoBble NpoOMEXyTKu. PacctosiHe mexay
ABYMs1 TOYKaMM KOOPOUHATHOM MPSIMON.

MpamoyronbHasa cuctema koopauHat, ocn Ox n Oy. AbBcuucca n opauHaTa TOYKK
Ha KoopauHaTHOW nnockocTu. [pumepsbl rpadukoB, 3agaHHbIX opmynamu. YteHue
rpacmkoB peanbHbIX 3aBUcMMocTen. [NoHaTne dyHkumn. Mpadmk pyHkumn. CeoncTea
dyHKUMA. JInHenHaa yHKuus, eé rpaduk. paduk dyHkumm y = |x|. padcdumyeckoe
peLleHne NIMHENHbIX YPaBHEHU N CUCTEM NTMHEWHbIX YPaBHEHUN.

8 KIIACC



Yucna v BbluMCreHUNA

KBagpatHbii kopeHb Wu3 uucna. [loHsaTve 06 uvppauyuoHanbHOM 4ucre.
[ecatnyHble NpubnmXeHna uppauuoHanbHbiX 4Yucen. CBoncTBa apumeTUyeckmx
KBagpaTHbIX KOPHEN U UX MPUMEHEHME K NpeobpasoBaHMIO YNCMOBbLIX BbIPAXEHUA U
BbluMCreHuaMm. [lencTentenbHble Yncna.

CTteneHb C LenbIM nokasaTtenem u eé ceonctea. CtaHgapTHas 3anmcb Yncna.

Anrebpanyeckne BbipakeHnsAnrebpanyeckue BblipaxkeHUs

KBagpaTHbI TPEXUNEH, pasnoXeHne KBagpaTHOro TpExXYreHa Ha MHOXUTENN.

Anrebpanyeckaa gpobb. OcHOBHOe CBOWCTBO anrebpaudeckon Opobw.
CnoxeHune, BbluMTaHME, YMHOXeHWe, peneHne  anrebpandecknx  agpoben.
PaumoHanbHble BbipaXXeHnsa n nx npeobpasoBaHue.

YpaBHeHUs n HepaBeHCTBaYpaBHEeHUA U HepaBeHCTBa

KBagpaTHoe ypaBHeHue, hopmyna KOpHeW KBagpaTHOro ypaBHeHusi. Teopema
Bueta. PeweHune ypaBHeHUI, CBOAALLMXCH K NIMHENHBIM M KBagapaTHbIM. [lpocTenwmne
APOBHO-paLMOHarnbHble ypaBHEHUS.

padomyeckass WHTepnpeTaums ypaBHEHUMA C OBYMA NEPEMEHHbIMA U CUCTEM
NMWHENHbIX YpaBHEHWW C [OBYMS MepeMeHHbIMWU. [lpumepbl pelleHust cuctem
HENMMHENHbIX YPaBHEHWI C ABYMS NEPEMEHHbBIMM.

PeweHune TekcToBbIX 3agad anrebpanyecknm cnocobom.

UncnoBble HepaBeHCTBA U MX CBOWCTBA. HepaBeHCTBO C O4HOW NepeMeHHOWN.
PaBHOCUNBbHOCTL HepaBeHCTB. JIMHEWHble HepaBeHCTBA C OOHOW MNepeMeHHON.
CucteMbl IMHENHbLIX HEPABEHCTB C OAHOW NEPEMEHHOMN.

OYHKUNNDPYHKLUMN

MoHatne dyHkumn. OBnactb onpefeneHnust 1 MHOXECTBO 3HA4YeHUN YHKLUN.
Cnocobbl 3agaHns QYHKLNNA.

Mpadomk pyHKUMK. UTeHne cBonCTB PyHKUUM MO eé rpadumky. Npumepsl rpacdmkos
OYHKUMI, OTpaxatoLwwmx pearnbHble NpoLecchl.

®DyHKUMK, onucbiBaOLLME NPAMYIO U 06paTHYH NPONOpPLUNOHanbHbIE 3aBMCUMOCTH,
nx rpadpmkn. PyHkuMK ¥ = x2, y = X3, y = Vx, y=|x|. Mpacnueckoe pelueHne ypaBHEHUI
N CUCTEM YpaBHEHUMN.

9 KINACC

UYucna n BbluncneHus

PaunoHanbHble 4ncna, uppauuoHanbHble 4ucna, KOHEYHble U OeCKOHeuYHble
AEeCATUYHbIE Opobu. MHOXECTBO LENCTBUTESNbHbBIX YMCEN, OENCTBUTENbHbIE YMCA KaK
GeckoHeuvHble [ecaATUYHble Apobu. B3anmHO OOHO3HAYyHOE COOTBETCTBME MeEXAY
MHOXECTBOM JeUCTBUTENbHbIX YACEN N KOOPAUHATHOM MPSIMOWN.

CpaBHeHWe  OenCTBUTENbHbIX  YuCen,  apudmeTMyeckne  OencTBua  C
AENCTBUTENBHBIMWU YNCTTaMU.

Pasmepbl 0ObLEKTOB OKpyXawwero mupa, LAMTENbHOCTb MNpPOLIECcCCOB B
OoKpyXatoLiem Mupe.

MpnbnmxkéHHoe 3HayeHue BenU4YMHbI, TOYHOCTb NpubnkeHus. OkpyrrneHve
yncen. Npukngka n oueHka pesynbTaToB BbIYMCIEHUN.

YpaBHEHMA N HEpaBeHCTBa



JInHenHoe ypaBHeHue. PelueHne ypaBHEHUIN, CBOASALLMXCS K IMHENHbBIM.

KBagpaTHOe ypaBHeHue. PelueHne ypaBHEHUN, CBOAALWMXCA K KBagpaTHbIM.
BukBagpaTHoe ypaBHeHue. [lpuMepbl pelleHust ypaBHEHUN TpeTben U 4YeTBEPTOMU
cTeneHen pasfioXXeHNeM Ha MHOXUTENN.

PeweHne ppobHO-paumoHanbHbIX ypaBHeHWW. PewleHne TeKCTOBbIX 3agad
anrebpanyeckum METOAOM.

YpaBHeHMe C [OBYMS MNepeMeHHbIMU KN ero rpaduk. PelleHne cuctem AOByx
NUHENHbIX ypaBHEHUW C OBYMS MepemMeHHbiMU. PelleHne cucteM OBYX YpaBHEHUN,
OOHO M3 KOTOpbIX JIMHEMHOe, a [fpyroe — BTOpou cTteneHwn. [paduyeckas
WMHTepnpeTaLms CUCTEMbI ypaBHEHUI C OBYMS NEPEMEHHBIMU.

PeweHune TekcToBbIX 3aga4 anrebpanyecknm cnocobom.

Yuncnosble HepaBeHCTBa N UX CBOWCTBA.

PeweHne nuHenHbIX HepaBeHCTB C OAHOW MepemeHHoW. PelwleHue cuctem
NWUHENHbIX HEepaBeHCTB C OOHOM nepeMeHHon. KBagpaTHble HepaBeHCTBa.
paduyeckaa wHTepnpeTauuss HepaBeHCTB W CUCTEM HEpPaBeHCTB C [OBYMS
nepemMeHHbIMU.

PYHKUNNDPYHKLUN

KBagpatnyHas dyHKumMs, eé€ rpaduk u ceouctBa. [lapabona, koopAauHaTbl
BepLUMHbI Napaborbl, oCb cUMMeTpumn napadonsol.

Fpacomkn cbyHKUmMiA: y = kx, y = kx + b, y = k/x, y =x3, y = Vx, y = [x| , 1 ux
CBOMCTBA.

Yuncnosble nocnegosaTenbHocTUHUCNOBLIE nocneaoBaTefibHOCTU 7]
nporpeccuu

MoHaTMe 4ucnoBowm nocnefoBaTenbHOCTU. 3afjaHMe nocrnefoBaTenbHOCTU
peKkyppeHTHOM hopmynon n opmMynon n-ro YnexHa.

ApudmeTnyeckaa wn reometpuyeckas nporpeccun. Popmynbl  N-ro  YneHa
apndmMeTUyYecKon N reoMmeTpn4ecKom NPorpeccunin, CyMmbl NeEPBbLIX N YIEHOB.

N3o6paxxeHne uneHoB apudMeTUYECKON 1 reOMETPUYECKON NPOrpeCCUin TouKamm
Ha KOOPOWHATHOM NIIOCKOCTU. JIMHENHbIK W SKCMOHEHUManbHbIM pocT. CroXHble
NPOLEHTbI.



MMAHUPYEMBbIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMbI YHEBHOIO KYPCA
«AJICEBPA» HA YPOBHE OCHOBHOI'O OBLLEITO OBPA30OBAHUA

JINYHOCTHBLIE PE3YJIbTATDI

JInyHoCTHBbIE pe3ynbTaTbl OCBOEHUS MNporpammbl y4ebHoOro kypca «Anrebpax
XapaKTepusyTCs:

1) naTpMoTuyeckoe BocnuTaHue:

NPOSBNEHNEM UHTEpeca K NPOLUSIOMY U HACTOSALLEMY POCCUMUCKOM MaTeMaTuKw,
LEeHHOCTHbIM OTHOLUEHWEM K OOCTMXKEHUAM POCCUUCKUX MaTeMaTUKOB U POCCUIMCKOW
MaTeMaTMYeCKON LIKOMbl, K WUCMOMb30BAHUIO 3TUX AOCTWXKEHWA B APYrnxX Haykax u
npuknagHblx cgepax;

2) rpaxaaHckoe U AyXOBHO-HpPaBCTBEHHOE BOCNMUTaHUe:

FOTOBHOCTbIO K BbIMOMHEHMIO 0653aHHOCTEN rpaXaaHnHa 1 peanuaauun ero npas,
npeactaBneHneM O MaTeMaTUyeckux OCHOBax (YHKLMOHMPOBAHUS  PasfnYHbIX
CTPYKTYP, ABNEHUN, npouenyp rpaxgaHckoro obwectsa (Hanpumep, Bbl6opbl, onpochl),
FOTOBHOCTbIO K OBCYXOEHUI0 3TUYeCKMX npobrem, CBA3aHHbIX C MPaKTUYECKUM
NPUMEHEHNEM [OOCTWXKEHUA HayKW, OCO3HAHMEM BaXKHOCTU MOpPasibHO-3TUYECKMX
NPVHLMMNOB B AEATENBHOCTU YYEHOrO;

3) TpyAoBoe BoCnUTaHue:

YCTAHOBKOW Ha aKTMBHOE Yy4yaCcTMe B peleHun npakTu4yecknx 3agad
MaTeMaTM4YeCKOn  HarnpaBfieHHOCTW, OCO3HAHWEM  BaXKHOCTW  MaTeMaTU4eCcKoro
obpasoBaHNA Ha MPOTSAXKEHMM BCEM XU3HU ANs  yCrnewHorW npodecCuoHanbHom
AEATENIbHOCTM U pa3BUTMEM HeOOXOAMMbLIX YMEHWW, OCO3HAHHbIM BbIOOPOM U
NOCTPOEHNEM WHAMBUAYANbHOW TpaekTopum 06pas3oBaHUS U KUIHEHHbIX MMaHOB C
YYETOM FINYHBIX MHTEPECOB N OBLLLECTBEHHBIX NOTPEOHOCTEN;

4) acTeTnyeckoe BoCnuTaHue:

CMOCOBHOCTBID K OMOUMOHANbHOMY U 3CTETUYECKOMY  BOCMPUATUIO
MaTtemMaTuyeckux OObLEeKTOB, 3agay, pPeleHUn, pacCy>XAeHWn, YMEeHUK BUOETb
MaTeMaTuyeckne 3akOHOMEPHOCTU B UCKYCCTBE;

5) LeHHOCTN Hay4YHOro NO3HaHUA:

opveHTaunen B  [OeATEeNIbHOCTU Ha  COBPEMEHHYID  CUCTEMY  HayYHbIX
npeacraBneHnn o6 OCHOBHbIX 3aKOHOMEPHOCTSAX pa3BUTUS YeroBeka, npupoabl U
obuiectBa, MNOHMMaHMEM MaTEMaTMYECKOM HaykMm Kak cdepbl 4YernoBeyeckomn
AEeATeNbHOCTU, 3TanoB €€ pasBUTUA M 3HAYUMOCTU AN pasBUTUA LMBUNU3ALUW,
OBrageHneM 43blkOM MaTeEMATUKM W MaTeMaTUYECKOW KynbTypOW Kak CpenCcTBOM
NO3HaAHUA MuUpa, OBMAAEHWEM MNPOCTENMLIMMW  HaBblkaMW  UCCNeLoBaTeNbCKON
AEeATENbHOCTY;

6) dusmyeckoe BocnuTaHue, copmMupoBaHME KyNbTypbl 300POBbA U
3MouMOHanbLHOro 6naronony4us:

FrOTOBHOCTbIO MPUMEHSATb MaTemaTuyeckue 3HaHuMs B MHTepecax CBOEro
3[0pOBbS, BeAeHMS 300pOBOro obpasa XusHu (3gopoBoe nutaHne, cbanaHCcMpoOBaHHbIV
peXNM 3aHATUN n oTAbIXa, perynapHas Jomamnyeckas aKTUBHOCTb),
C(OOPMUPOBAHHOCTBIO HaBblka pedriekCun, NpPU3HaHMEM CBOEro npaBa Ha OLKNOKY u
TaKoro e npasa gpyroro 4YernoBeka;

7) akonornyeckoe BocnuTaHue:



OpuUeHTaumnen Ha NpUMEHEHUEe MaTemMaTUYeCcKMX 3HaHWW AONS peleHusl 3agjad B
obnactn COXpaHHOCTWU OKpyXalLuen cpeabl, NIaHUPOBaHUA MOCTYMNKOB M OLEHKM WX
BO3MOXHbIX MNOCNEACTBUA [LON9 OKpYXalolen cpegbl, OCO3HaHMeM rrobanbHoro
Xapakrepa 3KOnormyeckux npobnem n nyTen nx peLueHuns;

8) apanTaums K M3MEHSIOWMUMCS YCJIOBUSIM COLMaNibHOW U NpUpPOAHOMN
cpeabl:

FOTOBHOCTbLIO K OENCTBUSAM B YCITOBUSX HEOMNPEOENEHHOCTM, MOBLILLEHNIO YPOBHS
CBOEN KOMMETEHTHOCTU Yepe3 MNpaKTUYeCKyr OesTeNbHOCTb, B TOM 4uCrie YMeHue
yunTbCsa Yy ApYyrux nogen, npmobpetaTtb B COBMECTHOW AEATENIbHOCTU HOBbIE 3HAHUSA,
HaBbIKM 1 KOMNETEHLUMM U3 ONbITa APYrux;

HeoBXoOUMOCTLI0O B (POPMUPOBAHUM  HOBbIX  3HaAHMKW, B TOM  4uUcne
dopMynupoBaTtb MAeN, NOHATUSA, rMNoTe3bl 06 obbekTax U ABMEeHUsX, B TOM 4ucne
paHee HEN3BECTHBbIX, OoCo3HaBaTb  AeduumnTbl CODOCTBEHHbIX 3HaHUN [
KOMMNETEHTHOCTEN, NNlaHMpoBaTb CBOE pa3BuUTUE;

CMOCOBHOCTBID OCO3HaBaTb CTPECCOBYIO CUTyaLMio, BOCNPUHMMATbL CTPECCOBYHO
CUTYyaLMIO KaK BbI30B, TPEBYOLLMIA KOHTPMEDP, KOPPEKTUPOBATL NMPUHUMAEMbIE PeLLEHUS
n OencTBnd, opMynmpoBaTh M OLEHNBATb PUCKN U NOCNeaCcTBUS, (POPMUPOBATL OMbIT.

METAMNPEAOMETHbBIE PE3YJIbTATbI

lMo3HaBaTenbHbIE YHUBepcalsibHble y‘-leﬁHble aencrTeus

Ba3oBble norn4yeckue AeUCTBUA:

BbISABNATE M XapakTepusoBaTb CYLLECTBEHHblE NPU3HAKM MaTeMaTUdecknx ob6bekToB,
MOHATUIN, OTHOLUEHUI MexXdy MNOHATUSMK, (POPMYyNMPOBaTb ONpPeaenieHnst MOHSTUMN,
yCTaHaBNMBaTb CYLLECTBEHHbIN NpU3HaK Knaccudukauum, oCHoOBaHNSA ans o6o6LeHns
N CpaBHEHWS, KpUTEPUN NPOBOLAMMOrO aHanm3a;

BOCMpUHMMaTb, (bopMynupoBaTb M Npeobpa3oBbiBaTb CYXOEHWUNA: yTBEPOUTENbHbIE U
oTpuuaTenbHble, €ANHUYHbIE, YacTHbIE U 06bLLME, YCMOBHbIE;

BbISABNATb MaremaTnyeckme 3aKkOHOMEPHOCTHN, B3aMMOCBA3M M NpoTUBOpeYmns B hakTax,
AaHHbIX, HabnaeHnax wn yTBEepXAeHusX, npegnaraTb KpUTepun AOns  BbISBEHUA
3aKOHOMEPHOCTEN 1 NPOTUBOPEYNN;
Aenatb BblBOAbl C MCMOSb30BaHMEM 3aKOHOB JOMMKWU, AEOYKTUBHbLIX U MHOYKTUBHbIX
YMO3aKNio4YeH1 I, YMO3aKIto4YeHUI NO aHanorum;
pasbupate [gokasaTenbCTBa MaTeMaTUYeCcKUX YTBepXAaeHun (npsimble wn  OT
NPOTMBHOIO), nNpoBOAMUTb CaMOCTOATENBHO HECIOXHble AoKasaTenbCcTBa
MaTeMaTuyecknx pakToB, BbICTpaMBaTb aprymMeHTauumio, nNpuBOAUTbL MPUMEpPbl U
KOHTpNpuMepbl, 060CHOBbIBaTb COGCTBEHHbIE PACCYXAEHUS;
BblOMpaTb cnocob pelleHnss ydebHom 3agjaun (CpaBHMBATb HECKOMbKO BapWaHTOB
pelieHuns, Bolbnpatb Hanbonee NOAXOAALWMN C YY4ETOM CAMOCTOATESNbHO BblAENEHHbIX
Kputepues).

BbasoBble uccnepoBaTenibCKue AeNCTBUA:
MCnonb3oBaTb  BOMPOCblI  KaK  UCCNegoBaTeNbCKMA  UHCTPYMEHT  MO3HaHWS,
opMynNupoBaTb BOMPOCHI, (PUKCUPYIOLLME NpOoTUBOpEYne, Npobnemy, CaMOCTOSATENbHO
yCTaHaBnMBaTb MCKOMOE WM AaHHOe, (hOpMMPOBaTb MMNOTE3y, apryMeHTUpoBaTb CBOHO
No3nLUN0, MHEHWUE;



NPOBOAMTbL MO CaMOCTOSTENIbHO COCTaBfIEHHOMY MfaHy HECMNOXHbIA 9KCMEPUMEHT,
HebonbLlOEe WuccrnegoBaHMe MO  YCTAHOBMIEHMIO OCOBEHHOCTEN MaTeEMaTU4eCKOro
obbekTa, 3aBMCUMOCTEN OOBHLEKTOB MeXay Cobou;
camocToATenbHO  hopmynupoBaTb 0606WeHNss WM BbIBOAbl MO pes3ynbrartam
npoBeAEHHOro HabngeHns, nccnegoBaHnst, oueHMBaTh JOCTOBEPHOCTb MOMyYEeHHbIX
pe3ynbTaToB, BbIBOAOB U 0606LLEHNN;
NPOrHo3npoBaTb BO3MOXHOE pa3BUTME NpoLIECCca, a Takke BblABUraTb NPeanosioXXeHns
0 ero pasBuUTUM B HOBbIX YCMOBUSX.

Pa6oTa ¢ nHcpopmaumen:
BbISIBMSATb HEAOCTATOYHOCTb M M3BbLITOYHOCTb MHOPMaUMKN, LaHHbIX, HEOBXOOUMbIX
ANS pelleHns 3agayu;
BblOMpaTb, aHanu3MpoBaTb, CUCTEMATM3MPOBATbL U MHTEpPNpeTupoBaTb MH(OpMaLMIO
pasnnyHbIX BUAOB 1 hOPM NpeacTaBneHns;
BblbupaTb opmMy npeacTtaBneHuss uMHdopmauMm W UANKCTPUPOBATL pellaemble
3agaym cxemamu, guarpammMamu, MHom rpadomkon n nx KoMenHaumamu;
oL€eHMBaTb HAOAEXHOCTb MHpopMaUUM NO KPUTEPUSIM, MPEANOKEHHBIM YYUTENEM UNN
copMynNMPOBaHHLIM CaAMOCTOATENbHO.

KoMmMmyHUMKaTUBHbIE YHUBepCcanbHble y4eOHble JeNCTBUSA:
BOCNpPUHMMaTb U hopMynnpoBaTb CY>XAEHUA B COOTBETCTBUM C YCIOBUSIMA U LENSIMU
0o0LWeHns, ACHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3PEHUS B YCTHbIX W
MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHMSI NO XO4Y PeLleHns 3agayvm, KOMMEHTMPOBaTb
NOSTyYEHHbIN pe3ynbTar;
B Xxo4e obcyxaeHnsa 3agaBaTb BONPOCHI NO CyLWeCcTBY 0b6CcyxaaemMon TeMbl, Npobnemsl,
pewlaemMon 3agayn, BbiCKasbiBaTb WOEW, HaUENeHHble Ha MOUCK peLleHus,
COMOCTaBMATb CBOM CYXOEHWA C CYXOEHUsMM [OpPYyrux Y4acTHMKOB —Awmarora,
obHapyXxuBaTb pasnuMymMe u CXOACTBO MO3ULUKN, B KOPPEKTHOM hopme dhopMynmpoBaTth
pasHornacusi, CBom BO3paxkeHus;
npeacTaBnNATb pe3ynbTaThl PELIEHMa 3a4a4uum, SKCNepMMeHTa, uccnegoBaHust, NpPoeKTa,
CaMOCTOATENbHO BbIOMpaTh hopmaTt BLICTYNNEHMA C YY4ETOM 3adady npes3eHTaumm u
0cobeHHOCTEN ayantTopuu;
NMOHUMATb M UCMOSb30BaTb NPEMMYLLECTBA KOMaHAHOW U NHONBUAYaNbHOW paboTbl Npu
peLLeHnmn y4ebHbIX MaTeMaTn4ecknx 3agav;
NPUHUMATL LeNb COBMECTHOW OeATeNbHOCTU, NNaHMpOBaTb OpraHn3auuio COBMECTHOMN
paboTbl, pacnpegensatb Buabl paboT, poroBapmBaTtbeda, 0b6CyXOoaTb nNpouecc wu
pesynbTaTt paboTbl, 0600LaTh MHEHUS HECKONBbKUX NIOAEN;
y4yacTBoBaTb B rpynnoBbix popmax paboTbl (06cyxaeHnsi, 0bMeH MHEHUSIMU, MO3roBble
LUTYPMbI U Apyrue), BbINOMHATL CBOK YacTb paboTbl 1 KOOPANHNPOBATL CBOU AEUCTBUS
C APYrMMU YfieHaMn KOMaHabl, OLeHMBaTb Ka4eCTBO CBOEro BKlaga B OOWMI NpOAayKT
no Kputepusm, copMynMpoBaHHbLIM y4aCcTHUKaMN B3aMOAENCTBUS.

PerynsatuBHble yHUBepcasbHble y4ebHble fencTBUsA

CamoopraHumsauus:
CaMOCTOATENbHO COCTaBNATb MNNiaH, anropuTM pelleHus 3agadv (UM ero 4acTb),
BblbnpaTb C€nocob peweHnss C YY4ETOM MMEKLMXCA PECYPCOB U COOCTBEHHbIX
BO3MOXHOCTEN, apryMeHTMpOBaTb M KOPPEKTUPOBATbL BapWMaHTbl PELUEHUA C Y4ETOM
HOBOMW NMHOpPMaLINNA.

CaMOKOHTpPONb, 3MOLMOHAlNbHbIN UHTENNEKT:



BnageTb cnocobamm camonpoBepPKN, CaMOKOHTPOMSA npouecca n pesynbtata peLleHus
MaTeMaTUYECKON 3aauu;

npenBuaeTb TPYAHOCTU, KOTOPbl€ MOryT BO3HUMKHYTb MPWU peLleHun 3agdayv, BHOCUTb
KOPPEKTUBbI B OEATENBbHOCTb HA OCHOBE HOBLIX OOCTOATENLCTB, HAWAEHHbIX OLUMOOK,
BbISIBITEHHbIX TPYAHOCTEMN;

oLeHMBaTb COOTBETCTBME peaynbTaTta AesATENIbHOCTU NOCTaBIEHHOW Lenn U YCroBUAM,
0O BACHATL NPUYMHBI JOCTUXKEHUST NN HEOOCTMXKEHUS LIENKN, HAXOAMUTb OWNBKY, AaBaTb
OLEHKY NPUOBPETEHHOMY ONbITY.

NMPEOMETHbIE PE3YJIbTATbI

K koHUy oBy4yeHusa B 7 knacce obydarowmincs nonyyunT cnegyowme npegMmeTHble
pesynbTaThbl:

Yucna n BbluucneHun

BbInonHATbL, co4veTass YCTHble W  MNUCbMEHHblE MNPUEMbI, apudmMeTnyeckne
AENCTBUS C pauMoOHanbHbIMU YNCamu.

HaxoanTb 3Ha4YeHWst YUCIOBbIX BbIPAXEHUN, NPUMEHATb pasHoobpasHbie
cnocobbl M NPUEMbI BbIYUCIIEHNA 3HAYEHUN APOOHbLIX BbIPAXEHU, CcopepXaLlmx
0ObIKHOBEHHbIE U AECATUYHbIE ApPOON.

Mepexognts OT oaHOWM popmbl 3anucu 4Yucen K gpyrom (nNpeobpasoBbiBaTb
AECATUYHYIO OpOOb B OObIKHOBEHHY, OOLIKHOBEHHYHO B LECATUYHYHO, B YAaCTHOCTU B
GECKOHEYHYIO AECATUYHYO APO6b).

CpaBHuBaTb M yNopsAouYnMBaTh paunoHasibHble Ynucna.

OkpyrnsTb umcna.

BbINOMNHATL NPUKMOKY M OUEHKY pe3ynbTaTa BbIYMCIEHUA, OLEHKY 3HaYeHui
YMCMOBbLIX BbIPaXXEHUN. BbINONHATL OEWCTBUS CO CTEMNEHSAMW C  HaTyparbHbIMK
nokasaTensmu.

MpMMeHATL NpU3HaKKU OENIMMOCTW, PasfnoXeHWe Ha MHOXUTENW HaTypanbHbIX
yucen.

PewaTtb npakTUKO-OPUEHTUPOBAHHbIE 3aJayvn, CBHA3a@HHble C OTHOLUEHMEM
BEMNNYMH,  MPOMOPLMOHANBLHOCTBIO  BENWYMH,  MpOLEeHTaMW, WUHTepnpeTMpoBaTb
pes3ynbTatbhl pelweHns 3agady C Yy4ETOM OrpaHUYEeHUKn, CBSA3AHHbIX CO CBOWCTBaAMMU
paccMaTpmBaemMbiX OO bEKTOB.

Anrebpanyeckue BbipaxeHus

Mcnonb3oBaTb anrebpanyeckyto TEPMUHONOTMIO U CUMBOSMKY, MPUMEHSTbL €€ B
npouecce 0CBOEHNSA y4ebHOro maTtepuana.

HaxoanTb 3HayeHusi OYKBEHHbIX BbIpaXXeHUW NpW  3adaHHbIX  3HAYEHUSIX
nepemMeHHbIX.

BbinonHATb npeobpa3oBaHMs LIENOro BbIpaXeHUsi B MHOTOYNEH npuBefeHneM
nogoOHbIX crnaraemMblX, packpbITUEM CKOBOK.

BbINOMHATL YMHOXEHWE 04HOYIEHa Ha MHOMOYSIEH U MHOMOYIEHa Ha MHOTOMIIEH,
NPUMEHATb OOPMYbl KBagpaTa CyMMbl U KBagpaTta pasHoCTMU.

OcywlectBnATb  pasfnoXeHMe MHOrMOYNIEHOB Ha MHOXWTENM C  MOMOLLbIO
BblHECEHUSI 3a CKOOKM 0OOLEero MHOXWUTENS, TPYNMnUPOBKU criaraembliX, NPUMEHEHUS
dopMyn COKpaLLEHHOIO YMHOXEHUS.



MprMmeHATb Npeobpa3oBaHNA MHOMOYNEHOB AN PELIEeHUs pasnuyHbIX 3agad u3
MaTeMaTuKN, CMEXHbIX MPpeaAMeTOB, U3 pearibHON NPaKTUKMN.

Vcnonb3oBaTb CBOWCTBa CTEMNeHeW C HaTypasbHbIMKM MoKasaTensamu Ons
npeobpas3oBaHUs BbipaXXeHUM.

YpaBHEHMA U HEpaBeHCTBa

PewaTtb nuHenHble ypaBHEHUS C OAHOM MEepPeMEHHOW, MNPUMEHAA npaBuna
nepexoga OT UCXOLHOroO ypaBHEHUS K paBHOCUIIbHOMY emy. [MpoBepATb, aBnseTcs nu
YNCNO KOPHEM YpaBHEHUS.

MpumeHaTb rpaduyeckne meTodbl NPU peeHNN NUHENHbLIX YPaBHEHUA U UX
CUCTEM.

MopbupaTtb NpuMepbl Nap Ynucen, ABMASWUXCA peLleHUeM JIMHENHOTO YpaBHEHNS
C ABYMS NepeMeHHbIMN.

CTpouTb B KOOPAMHATHOW MNIIOCKOCTU rpaduK SFIMHEWHOrO ypaBHEHUs C OBYMS
nepemMeHHbIMW, NONb3YSCb rPadnKoM, NPUBOLAUTL NPUMEPDLI PELLEHUS YPaBHEHNS.

Pewatb cuctembl ABYX NMHEWHbIX ypaBHEHWA C ABYMSI NepeMeHHbIMW, B TOM
yucne rpagouyecku.

CocTtaBnatb U pelwaTtb JIMHENHOE YypaBHEHUE UIU CUCTEMY JIMHENHBIX YpaBHEHUN
NO YCMNOBUIO 3adayv, MHTEpnpeTupoBaTb B COOTBETCTBUM C KOHTEKCTOM 3ajdayu
NonyYeHHbIN pesynbTarT.

PYHKLNMN

M3obpaxaTb Ha KoopaMHATHOW NPSMOM TOYKWM, COOTBETCTBYHOLME 3afaHHbIM
KoopAuHaTam, ny4dn, OTPe3Kn, MHTepBasibl, 3anucbiBaTb YUCMOBbIE MPOMEXYTKM Ha
anrebpanyeckom A3blke.

OTmevaTb B KOOpOMHATHOM MIIOCKOCTM TOYKM MO 3afdaHHbIM KoopauHaTtawm,
CTPOUTb rpacukm NMUHENHBIX PYHKUNI. CTPOUTL rpadmnk PyHKUMK Y = |X|.

OnuckbiBaTb C NOMOLLBIO OYHKUUIN U3BECTHbIE 3aBUCMMOCTU MEXAY BENUYMHAMMU:
CKOPOCTb, BPEMS, pacCTOsIHWE, LeHa, KONMMYeCTBO, CTOMMOCTb, MPOU3BOAUTENbHOCTD,
Bpemsi, 00 bEM paboThl.

HaxoouTb 3HayeHne oyHKLUM NO 3HAYEHUIO e€ aprymeHTa.

MoHumaTte rpadumyecknin cnocod® npeactaBneHUs WM aHanu3a uHGOopMaLumu,
n3BnekaTb U MHTEpPNpeTUpoBaTb MH(OpMaUno 13 rpacdmkoB pearnbHbIX NPOLECCOB U
3aBMCUMOCTEN.

K KOHUy 00y4eHnsa B 8 knacce oOy4valolmMncs NonyumT cnegyowme npegmeTHble
pes3ynbTaTbl:

UYucna n BbluncneHus

Mcnonb3oBaTb HavasrbHble NPeacTaBfieHNUs O MHOXECTBE AENCTBUTENBHbIX Yncen
OISl CpaBHEHUSA, OKPYrMEeHUs WU BblYMCNEHUN, M3obpakaTb AeNCTBUTENbHbIE 4YuUcna
TOYKaMu Ha KOOPAUHATHOW NPSMOWN.

MpuMeHATb  NoHATME  apudPMEeTUYEecKOro KBaapaTHOro KOPHSA, HaxoauTb
KBagpaTHble KOPHW, WCMNOoMb3yst Npu HEeoBXOOUMOCTM  KasibKymnsaTop, BbINOSHATb
npeobpasoBaHns BblpaXXeHUN, coAepKaLllmMx KBagpaTHble KOPHWU, UCMOMb3yd CBOWCTBA
KOpHeWN.

Mcnonb3oBaTb 3anmcy 60nbLUMX 1 MarbIX YUCEN C MOMOLLBbIO AECATUYHbIX Apoben
n cteneHen ymcna 10.

Anrebpanyeckue BbipaxxeHUsA



MpumMeHATb  nMoHATME  CcTeneHM C  UenbiM  fokasaTeneM,  BbIMOMHATb
npeobpasoBaHUs BblpaXXeHUN, COAepXaLlMX CTENEHU C LUenbiM nokasatenem.

BbINONHATL TOXOECTBEHHble Mpeobpa3oBaHNs pauMOHanbHbIX BblpaXeHu Ha
OCHOBE NpaBui AENCTBUN Ha4 MHOroYneHamMn n anrebpandecknmmn gpodamum.

PacknagbiBaTb KBagpaTHbIA TPEXYIIEH HA MHOXUTENN.

MpMeHATb nNpeobpas3oBaHUsA BblpaXeHUW ONS pelleHnsa pasnuyHbiX 3agad w3
MaTeMaTuKN, CMEXHbIX MPeaMeTOB, U3 pearibHOW NMPaKTUKN.

YpaBHEHMA U HEpaBeHCTBa

PewaTb nuHenHble, KBagpaTHble YpaBHEHUS M pauMOHaribHble YpaBHEHUS,
CBOAALUMECS K HAM, CUCTEMBI ABYX YPaBHEHUI C ABYMSA NepeMeHHbIMMU.

[MpoBoanTL NpocTenume uccrnesoBaHUs ypaBHEHUA U CUCTEM YpaBHEHUN, B TOM
yucne C nNpUMEHeHMeM rpaduyeckux npeacTaBneHun (ycTtaHaBnuBaTb, UMeeT v
ypaBHEHWE U cuctema ypaBHEHU peLLleHNd, eCrnin UMeEeT, TO CKOSIbKO, 1 npoYee).

MepexoanTb OT cnoBecHOW hopMynNUPOBKKN 3adaym K eé anrebpanyeckon mogenm
C MOMOLLIbKO COCTaBIIEHUS YPABHEHUS UMW CUCTEMbI YPaBHEHUN, MHTEPNPETUPOBaTbL B
COOTBETCTBUM C KOHTEKCTOM 3aZia4um MOfyYeHHbIN pesynbTtar.

MpuMeHsTb CBOWCTBA YMCIOBLIX HEPABEHCTB AS1 CPaBHEHUS, OLEHKW, pellaTb
NNHENHble HepaBeHCTBA C OAHOW MepeMeHHOM N UX CUCTEMbl, JaBaTb rpadouyeckyro
WNIIOCTPALMIO MHOXECTBA peLUleHUi HepaBeHCTBa, CUCTEMbl HEPABEHCTB.

PYHKLNMN

MoHumMaTe u wucnonb3oBaTb (PYHKUMOHAIbHbLIE MOHATUA WU A3bIK  (TEPMWHBI,
cumBonunyeckme o0603HayYeHus), onpedenATb 3HavyeHne (YHKUMM N0 3HAYEHUIo
aprymeHTa, onpeaenste CBOMCTBA OYHKLUMUM MO €€ rpaduky.

CTpouTb rpadukmn anemMeHTapHbIX QYHKUUA BUAaA:

y =k/x, y =x2,y = x3,y = ||, y = VX, onucbiBaTb CBONCTBA YMCIOBON (DYHKLIMM MO
€€ rpaduky.

K KOHUy 00y4eHnsa B 9 knacce oOy4valolWmMncs NonyumT cnegyowme npegmeTHble
pes3ynbTaTbl:

Yucna n BbluUCneHUnA

CpaBHuBaTb 1 ynopsgoymeaTh paumoHarnbHble N nppaumoHanbHble Yucna.

BbinonHaTL apudmMeTnyeckne OencTBus C pauMoHarnbHbIMKU Yucnamm, codetas
YCTHble M MNUCbMEHHbIE MNPUEMbI, BbINOSMHATE BbIYUCIEHUS C  UMPPaLMOHarbHBIMN
yncnamu.

HaxoouTb 3HayeHusi cTeneHen C uernbiMU nokasaTensiMum U KOpHEW, BblYUCNATb
3HaYeHUs YUCMOBbIX BbIPAXKEHWMN.

OkpyrnsiTb  OEWCTBUTENbHbIE  4YMCNa, BbIMNOMHATL  NPUKMAKY  pesynbTaTa
BbIYNCIEHUN, OLEHKY YNCNOBLIX BbIPaXXEHUMN.

YpaBHEHUA U HEpaBeHCTBa

PewaTb nuHenHble U KBagpaTHble YpPaBHEHUSA, ypaBHEHUS, CBOAALMNECH K HUM,
npocrenme apobHO-paLmMOHanbHbIe ypaBHEHUS.

PewaTb cuctembl ABYX NUHENHbIX YPaBHEHU C ABYMS NepeMeHHbIMU 1 CUCTEMbI
ABYX YPaBHEHWUN, B KOTOPbIX OAHO YpaBHEHME HE SABASETCS JIMHENHbBIM.

PewaTb TekcToBble 3agaymn anrebpanyeckmm cnocoboM ¢ MOMOLLLIO COCTaBIEHUS
YpaBHEHUSA UM CUCTEMBI ABYX YPaBHEHUI C ABYMS NepeMEHHbIMMU.



[MpoBoaMTL NpocTeNLLME UCCIeAOBaHUSA YpaBHEHUA N CUCTEM ypaBHEHUI, B TOM
yucne € nNpUYMEHeHWeMm rpaduyeckux npeacTaBneHun (yctaHaenuBatb, UMeeT v
ypaBHeHMe Unun cuctema ypaBHEeHUN peLleHnsi, eCnn UMeeT, TO CKOMbKO, U npoyee).

PewaTb nuHenHble HepaBeHCTBa, KBagpaTHble HepaBeHCTBa, M306paxaTtb
pelleHne HepaBeHCTB Ha YMCMOBOW NPAMOW, 3anucbiBaTb pPeLUeHWEe C MOMOLLbIO
CMMBOJIOB.

PelwaTb cuctembl NUHENHbLIX HEPABEHCTB, CUCTEMbl HEPaBEHCTB, BKMOYaroLmne
KBagpaTHOe HepaBeHCTBO, M306paxaTb pelueHne CUCTEMbl HEPaBEHCTB Ha YMCIIOBOM
NPsIMOW, 3anucbiBaTb PeLleHne C NOMOLLbIO CUMBOSIOB.

Vcnonb3oBaTb HepaBeHCTBa NPW peLleHnn pasnuyHbiX 3agau.

PYyHKUMMU

PacnosHaBatb YHKUMM UM3y4YeHHbIX BWAOB. [lokasbiBaTb CxemaTU4ecku

pacrnonoXeHne Ha KOOPAMHATHOW MAOCKOCTM rpadnkoB PyHKUMIA BUOA: ¥ = KX, ¥ = kx +
b,y =kix, y=ax2 +bx +c, y=x3 y=1x y = |x|, B 3aBUCUMOCTV OT 3HAYEHWIA
KO9(hpULMEHTOB, ONUCLIBaTb CBONCTBA PYHKLNM.

CtpouTb Ku wu30bpaxaTb CxemMaTuyecku rpadukm KBagpaTUYHbIX YHKLUNNA,
OonucbIBaTb CBOMCTBA KBaApaTUYHbIX OYHKLMA MO UX rpadukam.

PacnosHaBaTb KBagpaTU4HYyO QyHKUMIO N0 dopmyrne, npuBOAMTb NpUMeEpbI
KBagpaTUYHbIX (PYHKUMA U3 pearibHOM XXU3HWN, (OU3NKN, reOMETPUN.

UYncnoBble nocnegoBaTeribHOCTU U Nporpeccum

Pacno3HaBaTb apudMeTU4ecKyto U reoMeTpUYecKyro Mporpeccum npu pasHbiX
cnocobax 3agaHus.

BbINOMNHATL  BbIMMCNEHUA € UCMOMb3oBaHMEM  POPMYyN  N-fO  uYrieHa
apumeTU4eckon U reoMmeTpruyYeckomn Nporpeccuin, CyMMbl NEPBLIX N YS1IEHOB.

M3o06paxaTtb YneHbl nocnegoBaTenlbHOCTU TOYKaMU Ha KOOPANHATHOWM NITOCKOCTH.

Pewatb 3agaun, cBsi3aHHbIE C YMCNOBBIMU NOCHEeA0BaTENbHOCTAMU, B TOM Yncne
3ajayn u3 peanbHOM >KM3HM (C UWCMOMb30BaHMEM  KarbKynaTopa, UMEpPOBbIX
TEXHOMNOrnm).



TEMATUYECKOE NJIAHWPOBAHUE

7 KNNACC
Konu4yectBo YacoB OnNeKTPOHHbIe
HavmeHoBaHue pa3genoB n Tem (uncppoBbie)
Ne n/n KoHTponbHble | lMpakTuyeckue
nporpamMmbi Bcero 6 6 obpasoBaTenbHble
paboTbl paboTbl pecypcbi
1 Yuncna v BbluUCneHus. o5 1 Bbubnnoteka LLIOK
PaunoHanbHble Yyucna https://m.edsoo.ru/7f415b90
Bbubnnoteka LUIOK
2 Anrebpanyeckune BblpaKeHus 27 1 hitos://m.eds00.ru/7f415b90
Bbubnnoteka LLOK
3 YpasHeHuA u HepasercTaa 20 1 https:/m.eds00.ru/7f415b90
bubnuoteka LUOK
4 KoopanHaTs! u rpacpuki. GyHkUMM 24 1 https:/m.eds00.ru/7f415b90
Bbubnuoteka LUIOK
> rosTopene 1t 0bobLueHue 6 1 https:/m.eds00.ru/7f415b90
OBLUEE KOJIMYECTBO YACOB NO 102 5 0
NMPOrPAMME



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 KINTACC

KonuyectBO 4acoB OneKTpOoHHbIe
HavmeHoBaHue pa3genoB U Tem (uncppoBbie)
Ne n/n KoHTponbHble | lMpakTuyeckue
nporpamMmbi Bcero obpa3soBaTenbHble
paboTbl paboTbl
pecypchl
1 Uuncna v Beluncnenus. KeagpatHbole 15 Bbubnnoteka LLIOK
KOPHM https://m.edsoo.ru/7f417af8
5 Yuncna n BoluncneHus. CteneHs ¢ 7 Bbubnnoteka LLOK
LienbIM rnokasaTtenem https://m.edsoo.ru/7f417af8
3 Anrebpanyeckne BblpaxxeHus. 5 1 Bbubnnoteka LLOK
KBagpaTHbI TpEXUNeH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckne BblpaxxeHus. 15 1 Bbubnnoteka LLOK
Anrebpanyeckasa opobb https://m.edsoo.ru/7f417af8
5 YpaBHEHUSI 1 HEPABEHCTBA. 15 1 Bbubnnoteka LUIOK
KBagpaTtHble ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUSI N HEpaBEHCTBA. 13 BbubnuoTteka LUIOK
Cuctembl ypaBHeHUM https://m.edsoo.ru/7f417af8
7 YpaBHEHUSI N HEpaBEHCTBA. 12 1 Bbubnuoteka LUIOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
BbubnuoTteka LUIOK
8 PYHKUMM. OCHOBHbIE MOHATUS ° https://m.edsoo.ru/7f417af8
BbubnuoTteka LUIOK
9 PyHKkUm. Hycriosbie dyHKkuMm 9 https://m.edsoo.ru/7f417af8
BbubnuoTteka LUOK
10 MosTopenue u 0bobluerve 6 2 https://m.edsoo.ru/7f417af8
OBLLEE KONMMYECTBO YACOB INO 102 5 0

NMPOrPAMME



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

9 KIACC

KonunyecTtBo yacoB

ANEeKTPOHHbIe

Ne HavmeHoBaHue pa3genoB n Tem (uncppoBbie)
n/n nporpamMmbi Bcero KoutponkHele | lMpaktuueckue obpasoBaTenbHble
paboTbl paboTbl
pecypchbl
1 Yuncna n BblunCneHus. 9 Bubnnoteka LLIOK
[lencTButenbHblie Yncna https://m.edso0.ru/7f419d08
5 YpaBHEHWs1 1 HEPABEHCTBA. 14 1 Bbubnnoteka LLOK
YpaBHEHUsI C 0QHOM NEPEMEHHOMN https://m.edso0.ru/7f419d08
3 YpaBHEHUSI 1 HEPABEHCTBA. 14 1 Bbubnnoteka LLOK
Cucrtembl ypaBHeEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHWSI 1 HEPABEHCTBA. 16 1 Bbubnnoteka LLOK
HepaBeHcTBa https://m.edsoo.ru/7f419d08
Bbubnnoteka LLOK
> PyHKUAM 16 1 https://m.eds00.ru/7f419d08
BbubnuoTteka LUIOK
6 Yucnosble nocneanoBaTenbHOCTH 15 1 hitos://m.edsoo.ru/7f419d08
7 MoBTOpeHue, obobLLeHne, 18 1 Bubnnoteka LLOK
cuctemaTtmsauunsi 3HaHun https://m.edso0.ru/7f419d08
OBLLEE KONMMYECTBO YACOB INO 102 5 0
NMPOrPAMME



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




NnOoyPOYHOE NMNIAHUPOBAHUE

7 KINACC
Ne KonuyecTtBO YacoB [ata OneKTPOHHbIe uudpoBbLIe
. Tema ypoka KoHTponbHble | [lpakTuyeckue obpas3oBaTernibHble
n/n Bcero U3yyeHusn
paboTbl paboTbl pecypchbl

lMoHATMe paumoHanbHOro
yucna

ApudmeTrnyeckne gencrTemna

2 C paumoHanbHbIMU YUcnamm 1

3 ApudmeTnyeckne gencrTemna 1
C paumoHanbHbIMU YUcnamm

4 ApudmeTnyeckne gencrTemna 1
C paumoHanbHbIMU YUcnamm

5 ApudmeTnyeckne gencrTemna 1
C paumoHanbHbIMU YUcnamm

6 ApudmeTnyeckne gencrTemna 1
C paumoHanbHbIMU YUcnamm
CpaBHeHue,

7 ynopsgounsaHme 1
pauMoHanbHbIX Ynucen
CpaBHeHue,

8 yrnopsgoyunsaHve 1
pauMoHanbHbIX Ynucen
CpaBHeHue,

9 ynopsgodnBaHue 1
paunoHanbHbIX Ynucen

10 CTteneHb ¢ HaTyparbHbIM 1 Bubnnoteka LLOK




nokKkasarternev

https://m.edsoo.ru/7f4211de

11

CteneHb C HaTypalribHbIM
nokKkasarternev

Bubnnoteka LLOK
https://m.edsoo.ru/7f421382

12

CteneHb C HaTypalribHbIM
nokKkasarternev

Bubnuoteka LLOK
https://m.edsoo.ru/7f42154e

13

CteneHb C HaTypalribHbIM
nokKkasarternev

Bubnuoteka LLOK
https://m.edsoo0.ru/7f4218be

14

CteneHb C HaTypalibHbIM
nokKkasartenemv

15

PelueHne ocHOBHbIX 3aga4
Ha Opodu, NPOLEHTbI U3
peanbHOW NpakTUKn

16

PelueHne ocHOBHbIX 3agay
Ha opobwn, NpoueHTbl 13
peanbHOW NPaKkTUKn

17

PelueHne ocHOBHbIX 3agay
Ha opobwn, NpoueHTbI 13
peanbHOW MPakTUKn

18

PelueHne ocHOBHbIX 3agay
Ha Opodu, NPOLEHTbI U3
pearbHOW NPaKTUKn

19

I'Ip|/|3Ha|<|/1 OeNIMMOCTHN,
pa3noXxeHna Ha MHOXUTENN
HaTypalribHbIX YXACEn

20

Mpu3HakuM oennuMocTwy,
PasnoXeHns Ha MHOXUTENN
HaTyparnbHbIX Y1cern

21

PeanbHble 3aBucuMoCTM.



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Mpsimasa n obpatHas
NPONOPLMOHANBHOCTH

22

PearnbHble 3aBUCMMOCTW.
Mpsimasa n obpatHas
NPONOPLMOHANBHOCTK

23

PearnbHble 3aBUCMMOCTW.
Mpamas n obpaTHas
NPONOPLIMOHANBHOCTH

24

PeanbHble 3aBucuMoCTM.
Mpsamas n obpaTHas
NpPONOPLMOHaNbHOCTH

25

KoHTponbHas paboTta no
Teme "PaunoHanbHble
ymucna"

26

EyKBeH Hbl€ BblpaXXeHunA

Bbubnnoteka LLOK
https://m.edsoo.ru/7f41feec

27

dopmynebl

28

dopmynbl

29

MNepemeHHble. JonycTnmble
3HaYeHUs1 NepeMeHHbIX

30

MpeobpasoBaHue
OYKBEHHbIX BblpaXXeHUN,
packpbiTUe CKOBOK n
npueegeHne noaobHbIX
cnaraemMblix

Bubnnoteka LLOK
https://m.edsoo.ru/7f41fafa

31

MpeobpasoBaHue
OYKBEHHbIX BblpaXXeHUNA,
packpbITUe CKOBOK n

Bubnuoteka LLOK
https://m.edsoo.ru/7f41fd70



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

npvBeaeHne NoaobHbIX
cnaraemMbix

MpeobGpasoBaHue
OYKBEHHbIX Bblpa)XeHWH,

32 packpbITUe CKOBOK n
npuBegeHne noaobHbIX
cnaraemblIx
lMpeobpasoBaHue
OYKBEHHbIX BblpaXXeHUN,
33 packKpbITUe CKOBOK n
npuBegeHne nogobHbIX
cnaraemblix
34 CeowcTBa cTeneHn ¢ Bbubnnoteka LLOK
HaTypasnbHbIM NokasaTtenem https://m.edsoo0.ru/7f421382
35 CeowcTBa cTeneHn ¢ Bbubnnoteka LLOK
HaTyparnbHbIM NokasaTenem https://m.edsoo.ru/7f42154e
36 CsowcTBa cTeneHn ¢ Bbubnnoteka LLOK
HaTyparnbHbIM NokasaTenem https://m.edsoo.ru/7f4218be
BbubnuoTteka LUIOK
37 MrorouneHb! https://m.edsoo0.ru/7f42276e
BbubnuoTteka LUIOK
38 MrorouneHs! https://m.edsoo0.ru/7f422930
39 CnoxeHwue, BbluMTaHME, Bubnnoteka LLOK
YMHOXXEHNE MHOIO4SIEHOB https://m.edsoo.ru/7f422af2
40 CnoxeHwue, BbluMTaHME, Bbubnnoteka LLOK
YMHOXXEHNE MHOro4s1EHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHwue, BblunTaHME, Bubnuoteka LLOK

YMHO>XEeHNne MHOIro4sieHoB

https://m.edsoo.ru/7f422fca



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca

CrnoxeHwue, BbluUTaHUE,

Bubnnoteka LUOK

42 YMHOXEHWEe MHOro4neHoB https://m.edsoo0.ru/7f423182
43 dopmynbl coKkpaLEHHOIo Bubnuoteka LLOK

YMHOX€EHUS https://m.edsoo.ru/7f42432a
44 dopmynbl coKkpaLEHHOIo Bubnuoteka LLOK

YMHOXEHUS https://m.edsoo.ru/7f42464a
45 dopmynbl coKpaLEHHOIo Bubnuoteka LLOK

YMHOXEHUS https://m.edsoo.ru/7f424c12
46 dopmynbl coKpaLLEHHOIo Bbubnnoteka LLOK

YMHOXEHNS https://m.edsoo.ru/7f424fd2
47 dopmynbl coKpaLEHHOro Bbubnnoteka LLOK

YMHOXEHNSA https://m.edsoo0.ru/7f4251d0
48 PasnoxeHne MHOro4neHos Bbubnnoteka LLIOK

Ha MHOXUTENU https://m.edsoo.ru/7f423312
49 PasnoxeHne MHOro4neHos Bbubnnoteka LLOK

Ha MHOXUTENN https://m.edsoo.ru/7f4237fe
50 PasnoxeHne MHOro4neHos Bbubnnoteka LLIOK

Ha MHOXUTENU https://m.edsoo.ru/7f4239de
51 PasnoxeHne MHOro4neHos

Ha MHOXUTENU

KoHTponbHas paboTta no
52 Teme "Anrebpaunyeckue

BblpaxeHus"

YpaBHeHue, npasuna

npeobpasoBaHns
53 ypaBHEHUS,

pPaBHOCUNBHOCTb

ypaBHEHUN



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JlnHenHoe ypaBHeHue ¢
OAHON NEePEMEHHON,

54 y
peLLeHne NMHENHbIX
ypaBHEHUN
JlnHeHoe ypaBHeHue c
55 OAHOW NepeMeHHoNn, Bbubnnoteka LIOK
peLleHne NIMHENHbIX https://m.edso0.ru/7f420482
ypaBHEHUN
JInHenHoe ypaBHeHue C
56 O[HON NepeMeHHON,
peLleHne NMHEeNHbIX
ypaBHEHUN
57 PeweHnuve 3apgav ¢ Bbubnuoteka LUOK
MOMOLLIbIO YpaBHEHUN https://m.edsoo.ru/7f42064e
58 PeweHnuve 3apgav ¢ Bbubnuoteka LUIOK
MOMOLLIbIO YpaBHEHUN https://m.edsoo0.ru/7f420806
59 PeweHnuve 3apgav ¢ BbubnuoTteka LUIOK
MOMOLLIbIO YpaBHEHUN https://m.edsoo.ru/7f4209a0
60 PeweHnuve 3apgav ¢ BbubnuoTteka LUIOK
MOMOLLIbIO YpaBHEHUN https://m.edsoo.ru/7f420e6e
JInHenHoe ypaBHeHWe C
61 ABYyMSA HepineHHblMM nero Bubnmoreka LIOK
https://m.edso0.ru/7f427c32
rpadomk
NHEWNH BHEHM
62 JL-I,IByI\jFl noeigfnaeHHilmj ; ero Bribnmotexa LIOK
https://m.edsoo.ru/7f427e8a
rpadouk
63 Cuctema ABYX JIMHENHbIX Bubnuoteka LLOK

ypaBHEHUN C ABYMSI

https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

nepemMeHHbIMA

CucTtema OBYX NTMHENHbIX

64 ypaBHEHUN C ABYMS
nepemMeHHbIMU
Cuctema ABYX NIMHENHbIX
65 ypaBHEHUN C ABYMS
nepemMeHHbIMU
Cuctema ABYX NIMHENHbIX
66 ypaBHEHUN C ABYMS
nepemMeHHbIMU
67 PeweHune cucrem Bbubnnoteka LLOK
ypaBHEHUN https://m.edsoo.ru/7f4284de
68 PeweHune cucrem Bbubnnoteka LLOK
ypaBHEHUN https://m.edsoo.ru/7f42865a
69 PeweHune cucrem Bbubnnoteka LLOK
ypaBHEHUN https://m.edso0.ru/7f4287d6
70 PeweHve ?I/ICTGM
ypaBHEHUN
71 PeweHune cucrem
ypaBHEHUN
KoHTponbHas Tan
72 T;)Mep'g'lnMHeaﬁHEZ6o o Burbnmorexa LIOK
. https://m.edsoo.ru/7f421044
ypaBHEeHUs
73 KoopauHaTta To4ku Ha Bbubnnoteka LLOK
npsmon https://m.edsoo.ru/7f41de76
74 Yucnosble NPOMEXyTKU Bubnmotexa LIOK
https://m.edsoo.ru/7f41dff2
75 Yucnosble NPOMEXyYTKU



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

PaccTtosiHne mexay AByms

76 TOYKaMM KOOpOVHAaTHOM
npsiMon
PacctosiHne mexay aAsyms
77 TOYKaMM KOOpOUHAaTHOM
npsiMon
78 MpamoyronbHasa cucrema Bbubnnoteka LLOK
KoopAmMHaT Ha Nf0CKOCTU https://m.edsoo.ru/7f41e16e
79 MpsamoyronbHasa cuctema Bbubnnoteka LLOK
KoopAuMHaT Ha Nf0CKOCTU https://m.edsoo.ru/7f41e42a
80 Mpumepsbl rpadmkos, Bbubnnoteka LLOK
3aaHHbIX opMynamm https://m.edsoo.ru/7f41e8a8
81 Mpumepsbl rpadmkos, Bbubnnoteka LLOK
3agaHHbIX opMynamm https://m.edsoo.ru/7f41ed80
82 Mpumepsl rpagukos,
3aJaHHbIX hopmyiamm
83 UTteHune rpacumkoB Bbubnnoteka LIOK
pearnbHbIX 3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 UTteHne rpacukos )
peanbHbIX 3aBUCMMOCTEN
Bubnnoteka LLOK
85 rorsATMe yHKUM https://m.edslc;lo.ru/7f41ef06
86 Mpaduk pyHKLMM
o y Bbubnnoteka LLOK
87| Ceovictea dyHkumi https://m.edslc;lo.ru/7f41f078
o y Bbubnnoteka LLOK
88 | Ceovictea dyHkumi https://m.edslc;lo.ru/7f41f1 fe
89 JInnenHaa yHKUmnA Bbubnnoteka LLOK



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

https://m.edso00.ru/7f427282

90

JInHenHasa pyHKUNS

Bubnnoteka LLOK
https://m.edsoo.ru/7f427412

91

MocTpoeHune rpadmka
NUHENHON PYHKLNN

Bubnuoteka LLOK
https://m.edsoo.ru/7f426d1e

92

MocTpoeHune rpadmka
NUHENHON PYHKLNN

93

Mpaduk pyHKUMN y =|X|

94

Mpaduk pyHKUMN y =|X|

95

KoHTponbHas paboTta no
Teme "KoopauHaThbl 1
rpadukn. dyHkumn" /
Bcepoccuinckas
npoBepoyHas paboTa

BbubnuoTteka LUOK
https://m.edsoo.ru/7f41f50a

96

NTorosasi KOHTpOrbHadA
paboTa / Bcepoccuiickas
npoBepoyHas paboTa

Bubnnoteka LLOK
https://m.edsoo.ru/7f429c6¢c

97

MoBTOpPEHNE OCHOBHbIX
NMOHATMI N METOLOB Kypca 7
knacca, obobLieHne 3HaHumn

98

[MoBTOpEHUEe OCHOBHBbIX
MOHATUW N METOAOB Kypca 7
knacca, obobLieHne 3HaHumn

Bubnnoteka LLOK
https://m.edso0.ru/7f429f32

99

MoBTOpPEHNE OCHOBHbIX
MOHATUI U METOAOB Kypca 7
knacca, obobLeHne 3HaHumn

Bbubnnoteka LLOK
https://m.edsoo.ru/7f42a0e0

100

[MoBTOpEHNE OCHOBHbIX
NOHATUA N MeTOO0B Kypca 7



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

knacca, obobLeHne 3HaHun

101

[MoBTOpEHNE OCHOBHBbIX
MOHATUW N METOAOB Kypca 7
knacca, 0606LeHe 3HaHWI

Bubnunoteka LLOK
https://m.edsoo.ru/7f42a27a

102

[MoBTOpPEHNE OCHOBHbIX
MOHATUW U METOAOB Kypca 7
knacca, obobLeHne 3HaHumn

Bubnuoteka LLOK
https://m.edsoo.ru/7f42a900

OBLUEE KONMYECTBO YACOB
Nno rNMnPOrrPAMME

102



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KINTACC

KonuyecTBO YacoB

OneKTPOHHbIe udpoBbLIe

Ne OdaTta
n/n Tema ypoka Bcero KoHTponbHblie | [lpaktuyeckue M3yYeHNs o6pasoBaTesbHble
paboTbl paboTbl pecypchbl
1 KBagpaTHbI KOpeHb U3 1 Bubnuoteka LLOK
yucna https://m.edsoo0.ru/7f42d452
5 MoHaTne o6 1 Bubnuoteka LLOK
nppaumoHanbHOM Yucne https://m.edsoo.ru/7f42eaaa
3 HecatnyHble npnbnumxeHns 1
nppaunoHanbHbIX Ynucen
4 HecatnyHble npnbnumxeHns 1
nppaunoHanbHbIX Ynucen
5 [encrButenbsHble Yncna 1
6 CpaBHeHue 1
AEeNCTBUTENbHbIX Yncen
7 CpaBHeHune 1
AENCTBUTENbHbIX Yncen
8 ApudmeTnyeckum 1
KBagpaTHbIN KOPEHb
9 YpaBHeHue Bnga x* = a 1
CeoucTBa
10 apndpmeTnyecknx 1 Bubnmorexa LIOK
. https://m.edsoo0.ru/7f42d862
KBaZpaTHbIX KOPHEN
BOWCTB
11 Splicpcl\;/lefmqecmx 1 Burbnmorexa LIOK
y https://m.edso0.ru/7f42d862
KBaApaTHbIX KOPHEN
12 NMpeobpasoBaHue 1 Bbubnnoteka LLOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

YMCMOBbIX BblpaXKeHUN,
coaepxalmx kBaapaTHble
KOPHW

https://m.edso0.ru/7f42dd26

MpeobpasoBaHue
YUCIOBbIX BblpaXXeHWH,

Bubnuoteka LLOK

13 cogepxalumx KkBagpaTtHble https://m.edsoo.ru/7f42ded4
KOPHM
MpeobpasoBaHue

14 YNCOBbIX BbIpaXXeHWUHN, Bbubnnoteka LLOK
cogepxalumx KkBagpaTtHble https://m.edsoo.ru/7f42e0be
KOPHM
MpeobpasoBaHue

15 YNCMOBbIX BblpaXXeHUH, Bbubnnoteka LLOK
cogepxalumx KBagpaTHble https://m.edsoo.ru/7f42e262
KOPHM

16 CteneHb ¢ Lenbim Bbubnuoteka LUOK
nokasarenem https://m.edsoo.ru/7f4354a4
CtaHpapTHas 3anucb
yucna. Pasmepbl 06beKToB
OKpy»katoLero mupa (ot

17 SJ'IZ);/IGHT::)HHX qapcnflu 0o Bubmmoreka LIOK

https://m.edsoo.ru/7f436098

KOCMUYECKNX OOBEKTOB),
ANUTENbHOCTb NPOLECCOoB
B OKpY>atoLLem mupe

18 CBoucTBa CTENeHn ¢ Bubnuoteka LLOK
LienbIM nokasaTtenem https://m.edsoo0.ru/7f435648

19 CeowcTBa cTeneHn ¢ Bbubnnoteka LLOK

LenblM NnokKka3aTteriem

https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

CBowicTBa CTENEHU C

Bubnnoteka LUOK

20 uenbiM nokasaTernem https://m.edso0.ru/7f435648
21 CeowcTBa cTeneHn ¢ Bubnuoteka LLOK
uenbiM nokasaTterniem https://m.edsoo0.ru/7f43599a
22 CeowcTBa cTeneHn ¢ Bubnuoteka LLOK
uenbiM nokasaTterniem https://m.edsoo0.ru/7f435ed6
23 KBagpaTHbI TpEx4neH
24 KBagpaTHbI TpEx4neH
o5 PasnoxeHune kBagpaTHOro Bubnnoteka LLOK
TPEXYneHa Ha MHOXUTENN https://m.edsoo.ru/7f42fd38
26 PasnoxeHune kBagpaTHOro Bubnnoteka LLOK
TPEXYneHa Ha MHOXUTENN https://m.edsoo.ru/7f42fd38
KoHTponbHas paboTa no
07 Temam "KBagpaTHble Bbubnnoteka LLOK
KopHU. CTeneHu. https://m.edsoo.ru/7f42ec80
KBagpaTHbI Tpexynen"
Bbubnnoteka LLIOK
28 Anrebpaneckas Apodb https://m.eds00.ru/7f430382
[onycTnmble 3Ha4YeHus
29 nepeMeHHbIX, BXOOALWMX B
anredbpanyeckue
BblpaXXeHus
HonycTumble 3Ha4YeHus
30 nepeMeHHbIX, BXOOSALLMX B
anredbpanyeckne
BblpaXXeHus
31 OcHOBHOE CBOMCTBO Bbubnnoteka LLOK

anrebpaunyeckon gpobu

https://m.edsoo0.ru/7f4308e6



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6

Bubnnoteka LUOK

32 Cokpauenue apoben https://m.edsoo.ru/7f430a8a
o Bubnuoteka LLOK
33 Coxpatuerive apodes https://m.edsoo.ru/7f430f44
o Bubnuoteka LLOK
34 Coxpatuerive apodes https://m.edsoo.ru/7f430f44
5 | e crsmore Lo
y A . https://m.edsoo.ru/7f43128c
anrebpaunyeckunx gpoben
o | e, e cromore Lo
y A - https://m.edsoo.ru/7f4315c0
anrebpaunyeckux gpoben
7 | e, e cismore oK
y A - https://m.edsoo.ru/7f4318c2
anrebpaunyeckumx gpoben
o | e e
y A . https://m.edsoo.ru/7f431a20
anrebpaunyecknx gpoben
39 E:eziﬁﬁiiwz Kallmx Bubnmoreka LIOK
P » copepxalll https://m.edsoo.ru/7f43259c¢
anredbpanyeckmne gpobu
0 | s sonepHaLX GuGnmoTexa LIOK
P » copepxalll https://m.edsoo.ru/7f432736
anrebpaunyeckue gpobu
1| st conepaL GuGnmoTexa LIOK
P » conepxatly https://m.edsoo.ru/7f432736
anrebpaunydeckue gpobu
42 KoHTponbHasa paboTa no Bubnuoteka LLOK



https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

Teme "Anrebpanyeckas
Apobb"

https://m.edso00.ru/7f431d36

Bubnnoteka LLOK

43 KBanpatHoe ypasHetme https://m.edsoo.ru/7f42ee1a
44 HenonHoe kBagpaTHoe Bubnuoteka LLOK
ypaBHeHue https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHoe Bubnuoteka LLOK
ypaBHeHue https://m.edsoo.ru/7f42eela
46 dopmyna KopHen Bbubnnoteka LLOK
KBagpaTHOro ypaBHEHUS https://m.edsoo0.ru/7f42f158
47 dopmyna KopHen Bbubnnoteka LLOK
KBagpaTHOro ypaBHEHUS https://m.edsoo0.ru/7f42f3f6
48 dopmyna KopHen Bbubnnoteka LLIOK
KBagpaTHOro ypaBHEHUS https://m.edsoo.ru/7f42f5a4
Bubnuoteka LIOK
49 Teopema Buera https://m.edsljo.ru/7f42fef0
Bubnuoteka LLOK
S0 Teopema Bueta https://m.edsI(;lo.ru/7f430076
51 PeweHune ypaBHeHun, Bbubnnoteka LLIOK
CBOASALLNXCSA K KBaApPaTHbIM https://m.edsoo.ru/7f43c542
50 PeweHune ypaBHeHun, Bbubnnoteka LLIOK
CBOASALLNXCSA K KBaApaTHbIM https://m.edsoo.ru/7f43c3d0
53 MpocTenwmne gpobHo- Bbubnnoteka LUIOK
pauMoHanbHble ypaBHEHUS https://m.edso0.ru/7f4328c6
54 MpocTtenwme opobHo- Bubnuoteka LLOK
pauMoHanbHble ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 PelweHne TekcToBbIX 3aaa4 BbubnuoTteka LUOK

C NOMOLLbKO KBaApaTHbIX

https://m.edsoo.ru/7f42f75¢c



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

ypaBHEHUN

56

PeweHune TekcToBbIX 3aaa4
C NMOMOLLbIO KBaapaTHbIX
ypaBHEHUN

Bubnnoteka LULOK
https://m.edsoo.ru/7f42{8f6

o7

KoHTponbHasa paboTa no
Teme "KBagpaTHble
ypaBHeHuns"

Bubnnoteka LUOK
https://m.edso0.ru/7f4301f2

58

IvHenHoe ypaBHeHue C
ABYMS1 NepeMeEHHbIMU, ero
rpacuk, npumepsl
peLleHnsa ypaBHeHU B
uernbiX yncnax

59

JInHenHoe ypaBHeHue C
ABYMS NepeMeHHbIMN, ero
rpadgouk, npumepsbl
peleHns ypaBHeEHU B
uenblx Yncnax

60

INvHenHoe ypaBHeHue c
ABYMS1 NepeMeHHbIMU, ero
rpacuk, npumepsl
peLleHnsa ypaBHEHU B
LernbiX yncnax

61

PewweHne cnucrtem asyx
NNHENHbIX YPaBHEHUN C
ABYMS NepeMeHHbIMN

62

PeweHune cucrem gByx
NMNHENHbIX YPaBHEHWUN C
ABYMS NepeMEHHbIMU



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

63

PelwweHune cuctem aesyx
NVHENHbIX YpaBHEHUN C
ABYMS NepeMeHHbIMU

64

MpuMepsbl peLLeHns cuctem
HeSIMHENHbIX YpaBHEHU C
ABYMS NepeMEHHbIMN

65

[Mpumepsbl peLueHns cuctem
HeNMHEeNHbIX YpaBHEHUI C
ABYMS NepeMEHHbIMU

66

"padomyeckas
WMHTepnpeTaums ypaBHEHNS
C ABYMS NepeMeHHbIMA 1
CUCTEM JIMHENHBIX
ypaBHEHUN C ABYMS
nepemMeHHbIMU

Bbubnnoteka LLOK
https://m.edsoo.ru/7f43d6d6

67

"padmyeckas
WHTepnpeTaunsa ypaBHeHUs
C ABYMS NepeMeHHbIMU U
CUCTEM NIUHENHbIX
ypaBHEHUN C OBYMS
nepeMeHHbIMU

Bbubnuoteka LUIOK
https://m.edsoo.ru/7f43d6d6

68

PelueHne TekcToBbIX 3agad
C MOMOLLIbIO CUCTEM
ypaBHEHUN

69

PelwieHne TekcToBbIX 3agad
C MOMOLLIbIO CUCTEM
ypaBHEHUN

70

PelueHune TekcToBbIX 3aga4
C NOMOLLbKO CUCTEM



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

ypaBHEHUN

71

Yncnosble HepaBeHCTBa U
UX CBOMCTBA

72

Yncnosble HepaBeHCTBa U
UX CBOMCTBA

73

HepaBeHCTBO C ogHON
nepemMeHHom

74

JInHenHble HepaBeHCTBa C
OAHOW NepeMEHHON U NX
pelueHne

Bubnnoteka LLOK
https://m.edsoo.ru/7f42c692

75

JInHenHble HepaBeHCTBa C
OAHOW NepeMeHHOn N nx
pelueHne

Bbubnnoteka LLOK
https://m.edsoo.ru/7f42c840

76

JInHenHble HepaBeHCTBa C
O[HOW NepeMeHHOn N nx
pelleHne

77

CucremMbl NMHENHbIX
HEepPaBEHCTB C O4HOW
nepeMeHHoON N ux pelueHne

Bbubnnoteka LIOK
https://m.edsoo.ru/7f42cb88

78

Cuctembl NIMHENHbIX
HEepPaBEHCTB C O4HOM
nepemMeHHOn 1 NX peLLeHne

Bubnnoteka LLOK
https://m.edsoo.ru/7f42cd2c

79

Cuctembl NIMHENHbIX
HEpaBEHCTB C O4HOW
nepeMeHHON 1 Ux peLueHne

80

N3o06paxxeHne pelueHns
NMMHENHOro HepaBeHCTBa U
NX CUCTEM Ha YMCIIOBOW

Bubnuoteka LLOK
https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

npsMou

N3o06paxeHune peleHns
NMHEeNHOro HepaBeHCTBA U

Bubnuoteka LLOK

81 MX CUCTEM Ha YMCIOBOW https://m.edsoo.ru/7f42c9e4
npsMou
KoHTponbHasa paboTa no
82 Temam "HepaBeHcTBa.
Cucrtembl ypaBHeHUI"
Bbubnnoteka LLOK
83 oHsATMe yHKUAY https://m.edsoo.ru/7f433c12
34 | woneormo o GuwoTera LIOK
https://m.edsoo.ru/7f433d84
dYHKUMM
CnocoObl 3agaHus
85 .
dYHKUMI
86 Mpadumk pyHKLMN
CsowcTtBa yHKUMN, NX
87
oTobpaxeHue Ha rpaduke
UTeHune n noctpoeHune
88 y
rpadouKkoB PyHKL MM
Mpumepsbl rpacdmkos
89 PYHKUMIA, OTpaXKatoLLmx
peanbHble Npouecchl
®PyHKLMM, OnNUCbIBatoLLnE
90 npsMyto 1 obpaTHyro Bbubnnoteka LLOK
nponopLmoHanbHble https://m.edsoo.ru/7f434bbc
3aBMCUMOCTHU, UX rpadukm
91 MNnepbona



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

Bubnnoteka LUOK

92 Funepbona https://m.edsoo.ru/7f4343e2
s Bubnunoteka LIOK
93 Fpacpuk doyHkumMm y = X https://m.edso0.ru/7f434572
PyHKUMN Yy =X,y = X3,y =
94 YX, y = |X|; rpadunyeckoe Bubnnoteka LLOK
peLleHne ypaBHEHN K https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUN
[MoBTOpPEHME OCHOBHbIX
MOHATMI N METOAOB KypCOB BubnvoTeka LIOK
9 78 Kpaccos, 0606,5”"'%”6 https://m.edsoo.ru/7f4371aa
3HaHuK / Bcepoccuiickas
nposepoyvHasa paboTa
NToroBas kOHTponbHas
96 paboTta / Bcep:ccmv'lcxaﬂ Burbnmorexa LIOK
https://m.edsoo.ru/7f434eb4
nposepoyvHasa paboTa
lMoBTOpEHME OCHOBHbIX
MOHATMI U METOAOB KypCOB
97
7 v 8 knaccos, 0606LeHne
3HaHU1
[MoBTOpPEHME OCHOBHbIX
98 NOHATUN U METOLOB KYpPCOB Bbubnnoteka LLIOK
7 n 8 knaccoB, 06006LeHne https://m.edsoo.ru/7f43736¢c
3HaHWN
[MoBTOpPEHME OCHOBHbIX
99 NOHATUN N METOLOB KYypCOB Bubnuoteka LLOK

7 n 8 knaccos, 0600LleHne
3HaHUN

https://m.edso0.ru/7f437510



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

nOBTOpeHI/Ie OCHOBHbIX
NOHATUA N METOAOB KypCOB

Bubnnoteka LUOK

100 7 n 8 knaccos, 0606weHne 1 https://m.edsoo0.ru/7f4376b4
3HaHUN
[MoBTOpPEHME OCHOBHbIX

101 NOHATUN N METOLOB KYpPCOB 1 Bbubnnoteka LIOK
7 n 8 knaccoB, 0606LleHne https://m.edsoo.ru/7f436b88
3HaHUN
[MoBTOpPEHME OCHOBHbIX

102 NOHATUN N METOLOB KYpPCOB 1 Bbubnnoteka LUIOK

7 n 8 knaccoB, 0600LleHne
3HaHUN

https://m.edsoo.ru/7f437858

OBLUEE KONMYECTBO YACOB
Mo NPOrPAMME

102



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KIACC

Ne
n/n

Tema ypoka

KonunyecTtBo yacoB

Bcero

KoHTponbHbIe
paboTbl

MpakTnyeckue
paboTbl

OdaTta
M3yYeHUsA

OneKTPOHHbIe udpoBbLIe
obpas3oBaTesnibHble

pecypchbl

PaunoHanbHble Yucna,
nppaumnoHanbHble Yncna,
KOHeYHble N BeCKOHEYHbIEe
AEecATNYHbIE Apobu

MHoxecTBO
OEeNCTBUTENbHbIX YMcen;
OEeNCTBUTENbHbIE YMCIa KaK
OecKkoHeYHble AecATUYHbIe
apobu

B3anmHo ogHO3Ha4YHOE
COOTBETCTBUE MeXAy
MHO>XXECTBOM
AENCTBUTENbHbIX YMcen n
MHOXXECTBOM TOYeK
KOOpANHATHOW NPSIMON

CpaBHeHue
AENCTBUTENbHbIX YnCen,
apudmeTnyeckne eNCTeums
C AENCTBUTENbHbLIMM
yucnamm

MpnbnuxeéHHoe 3HayYeHne
BEJIMYUHbI, TOYHOCTb
NPUBNMXKeHns

OkpyrneHue yucen




OprrneHme yucern

Mpukngka n oueHka
pes3ynbTaToB BblYUCIIEHNN

Mpukngka n oueHka
pes3ynbTaToB BblYNCIIEHNN

10

INnHeliHoe ypaBHeHNe.
PelleHune ypaBHeHU,
CBOASALLMXCA K IMHENHbIM

Bubnuotek LIOK
https://m.edsoo0.ru/7f43bf66

11

JInHenHoe ypaBHeHNe.
PeleHne ypaBHeHuUn,
CBOASALUNXCS K JIMHENHBIM

12

KBagpaTHOe ypaBHEHMe.
PeweHne ypaBHeHuUn,
CBOASALUNXCSH K KBaapaTHbIM

Bbubnnoteka LLOK
https://m.edsoo.ru/7f43c542

13

KBagpaTHOe ypaBHeEHMe.
PelweHne ypaBHeHuUN,
CBOAALLNXCS K KBaApaTHbIM

Bbubnnoteka LLIOK
https://m.edsoo.ru/7f43c542

14

EMKBa,D,paTHbIe ypaBHEHNA

Bbubnnoteka LIOK
https://m.edsoo.ru/7f43c3d0

15

EMKBa,D,paTHbIe ypaBHEHNA

Bbubnuoteka LUIOK
https://m.edsoo.ru/7f43c3d0

16

Mpumepsbl peleHus
YpaBHEHUN TpeTbEN U
YEeTBEPTOWN CTENEHEN
pasnoXxXeHnem Ha
MHOXUTEnNu

17

Mpumepbl peleHus
ypaBHEHNN TPETLEN U



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

YEeTBEPTOWN CTENEHEN
pasrnoXeHnem Ha
MHOXUTENN

PeweHune opobHo-

Bubnnoteka LUOK

18 pauMOHanbHbIX ypaBHEHUI https://m.edso0.ru/7f43c9b6
19 PeweHne apobHo- Bubnuoteka LLOK
paLuMoHanbHbIX YpaBHEHWI https://m.edsoo0.ru/7f43c9b6
20 PelueHune TekcToBbIX 3aga4
anrebpanyeckum MeToaom
21 PelueHne TekcToBbIX 3agay
anrebpanyeckum MeToaom
22 PelueHne TekcToBbIX 3agad
anrebpanyeckum MeToaom
KoHTponbHas paboTa no
23 Teme "YpaBHEHUs C O4HOW
nepemeHHon"
o4 YpaBHeHue ¢ OByMS Bbubnnoteka LIOK
nepeMeHHbIMU 1 ero rpadumk https://m.edsoo.ru/7f43d0b4
25 YpaBHeHue ¢ OBYyMS Bbubnnoteka LLIOK
nepemMeHHbIMU 1 ero rpaduk https://m.edsoo.ru/7f43d0b4
Cuctema ABYX NIMHENHbIX
26 ypaBHEHUN C ,D,BnyI
nepemMeHHbIMU N eé
pelueHne
Cucrtema ABYX NIMHENHbIX
57 ypaBHEHUN C ABYMS

nepemMeHHbIMU 1 eé
pelueHve



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

28

Cuctema gByX NMHENHbIX
ypaBHEHUN C ABYMS
nepemMeHHbIMU N eé
pellieHne

29

Cuctema gByX NIMHENHbIX
ypaBHEHUWN C OBYMS
nepemMeHHbIMU N eé
pelueHve

30

PewweHne cucrtem aByx
ypaBHEHWIN, OOHO U3
KOTOpPbIX JIMHENHOE, a
Apyroe — BTOPOW CTENEHU

Bbubnnoteka LUIOK
https://m.edsoo.ru/7f43d23a

31

PelwweHune cuctem aesyx
ypaBHEHUN, OOHO U3
KOTOPbIX IMHENHOE, a
Apyroe — BTOPOW CTENeHn

Bbubnnoteka LLOK
https://m.edsoo.ru/7f43d55a

32

PeweHune cucrem gByx
ypaBHEHWUN, OOHO U3
KOTOpPbIX IMHENHOE, a
Apyroe — BTOPOW CTeneHu

33

PewweHne cucrtem aByx
ypaBHEHNIN, OOHO U3
KOTOpPbIX IMHENHOE, a
Apyroe — BTOPOW CTeneHu

34

"padmyeckas
WHTepnpeTauns CUCTEMbI
ypaBHEHUWN C ABYMS
nepemMeHHbIMU

35

PelueHune TekcToBbIX 3aa4



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

anrebpaunyeckum cnocobom

36

PelueHne TekCToBbIX 3ada4
anrebpaunyeckmum cnocobom

37

KoHTponbHasa paboTa no
Teme "Cucrembl ypaBHeHUIN"

38

Yncnosble HepaBeHCTBa U
UX CBOMCTBA

39

Yncnosble HepaBeHCTBa U
UX CBONCTBa

Bbubnnoteka LLOK
https://m.edsoo.ru/7f43ad5a

40

JInHeHble HepaBeHCTBa C
OAHOW NepPeMEHHON U NX
peLleHne

Bbubnuoteka LUOK
https://m.edsoo.ru/7f43af08

41

JInHenHble HepaBeHCTBa C
OAHOW NepeMeHHOn N nx
pelueHne

Bbubnnoteka LLOK
https://m.edsoo.ru/7f43af08

42

JInHenHble HepaBeHCTBa C
OAHOW NepeMeHHON N NxX
pelueHne

Bbubnnoteka LLIOK
https://m.edsoo.ru/7f43af08

43

CucremMbl NMHENHbIX
HEpPaBEHCTB C OAHOM
nepeMeHHoON N nx pelueHne

44

Cuctembl NIMHENHbIX
HEepPaBEHCTB C OAHOM
nepemMeHHOn 1 NX peLLeHne

45

Cuctemsbl NIMHENHbIX
HEpaBEHCTB C O4HOW
nepeMeHHoOn 1 ux peLueHue

46

KBagpaTtHble HepaBeHCTBa U

Bubnnoteka LLOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

X peLlueHune

https://m.edso00.ru/7f43b098

KBaﬂ,paTH ble HepaBEHCTBa

Bubnuoteka LLOK

47 nX pelueHve https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HepaBeHCTBa U Bubnuoteka LLOK
nX pelueHve https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBa 1
nX pelleHune
50 KBagpaTHble HepaBeHCTBa U
nX pelleHune
"padmyeckas
51 WHTepnpeTauna HepaBeHCTB Bbubnnoteka LLOK
N CUCTEM HEPABEHCTB C https://m.edsoo0.ru/7f43b098
ABYMS NepeMEHHbIMU
"padomyeckas
50 WHTepnpeTaums HepaBeHCTB
N CUCTEM HEPABEHCTB C
ABYMS1 NEPEMEHHbIMU
53 KoHTponbHas paboTa no
Teme "HepaBeHcTBa"
54 KBagpaTtunyHasa oyHKums, eé Bubnnoteka LLOK
rpadgouk n cBOMUCTBA https://m.edso0.ru/7f4396¢c6
55 KBagpatunyHasa yHKums, eé Bubnnoteka LLOK
rpacuk n cBoncTea https://m.edso0.ru/7f439842
56 KBagpatunyHasa yHKums, eé Bbubnnoteka LLOK
rpadouk n cBOMUCTBA https://m.edsoo0.ru/7f4399b4
Mapabona, koopanHaThl BubnvoTeka LIOK
57 BepLUMHbI Napaborbl, OCb

cMMmeTpun napabonsl

https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

58

Mapabona, koopanHaThbI
BEpPLUMHbLI Napabonbl, OCb
CMMMeTpUKM napadonbl

Bubnuoteka LLOK
https://m.edsoo.ru/7f43a03a

59

Mapabona, koopanHaThbI
BEPLUMHbLI Napabonbl, 0Cb
cummeTpun napabonsol

Bubnuoteka LLOK
https://m.edsoo.ru/7f43a1ac

60

Mapabona, koopanHaTbI
BEpLUMHbI Napaborbl, oCb
cummeTpumn napabonsol

Bbubnnoteka LLIOK
https://m.edsoo.ru/7f43a31e

61

Mapabona, koopanHaTbI
BEpLUMHbI Napaborbl, oCb
cummeTpumn napabonebl

Bbubnnoteka LUIOK
https://m.edsoo.ru/7f43a526

62

Mapabona, koopanHaTbI
BEPLUMHbI Napabonbl, ocb
cummMmeTpumn napadonsl

63

Mpadukn pyHKUMR: y = KX, y
= kx + b, y=k/x, y=x3, y=vX,

y=[x|

64

Mpadukn pyHKUMR: y = KX, y
= kx + b, y=k/x, y=x3, y=vX,

y=[x|

65

Mpadukn pyHKUMR: y = KX, y
= kx + b, y=k/x, y=x3, y=vX,
y=Ix|

66

Mpadmkn pyHKUMI: y = KX, Y
= kx + b, y=k/x, y=x3, y=vX,
y=Ix]

67

Mpadmkn pyHKUMI: y = KX, Y



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

= kx + b, y=k/x, y=x3, y=vX,
y=[x|

Mpaduku pyHKumn: y = kx, y

68 = kx + b, y=k/x, y=x3, y=vX,
y=Ix]
69 KoHTponbHasa paboTa no Bubnuoteka LLOK
Teme "PyHkunn" https://m.edsoo.ru/7f43ab84
70 [MoHaTMe yncnoson Bubnuoteka LLOK
nocnegoBaTeNbHOCTU https://m.edsoo.ru/7f43e6c6
3apaHuve
71 nocnegoBaTeNbHOCTU Bbubnnoteka LLOK
PEKypPpPEHTHOMN hopMyIion n https://m.edsoo.ru/7f43ebda
doopmMyIsion nN-ro YreHa
ApudmeTtnyeckas u
72 rerz)w?;TpmquKaﬂ Bubnmorexa LIOK
https://m.edsoo.ru/7f43ed7e
nporpeccun
ApudmeTtnyeckasa u
73 reomeTpuyeckas Bubnmorexa LIOK
https://m.edsoo.ru/7f43f3b4
nporpeccun
®dopmyribl N-ro YneHa
apudmMeTn4ecKom n
74 r:on(/f)eTpmquKon Bubnmoreka LIOK
y https://m.edsoo.ru/7f43f58a
nporpeccun, CyMmbl NePBbIX
N YrieHoB
dopmynbl N-ro YnexHa
75 apndmMeTnyeckon u Bubnnoteka LULOK

reoMeTpu4eCcKomn
nporpeccun, CyMmbl NepBbIX

https://m.edsoo.ru/7f43ef2c



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c

n 4JeHoB

76

dopmynbl N-ro YnexHa
apupmMeTU4eCKon u
reomMeTpu4ecKomn
nporpeccuu, CyMmbl NepsbIX
N 4rieHoB

Bubnuoteka LLOK
https://m.edsoo.ru/7f43f0c6

7

dopmynbl N-ro YneHa
apugmeTnyeckon u
reomMeTpu4eCcKomn
nporpeccum, CyMMbl NepBbIX
N YrieHoB

Bbubnnoteka LLOK
https://m.edsoo.ru/7f43f72e

78

dopmyribl N-ro YneHa
apudpmMeTU4eCKon un
reomMeTpu4ecKomn
nporpeccun, CyMmbl nepBbIX
N YneHoB

bubnuoteka LUOK
https://m.edsoo.ru/7f43f8a0

79

N3obpakeHne uneHoB
apupmMeTU4ECKOn
reoMeTpu4ecKomn
nporpeccun To4kamm Ha
KOOpPAWHATHOW NIIOCKOCTH

80

N3o06paxeHne yneHoB
apugmeTnyeckon u
reoMeTpu4ecKomn
nporpeccun Todkamm Ha
KOopAMHATHOW NNOCKOCTH

81

JINHEenHbIN N
3KCMOHEeHUmMarnbHbIA pocT

82

CnoxHble NpoLEeHTbI

BbubnuoTteka LUOK



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

https://m.edsoo.ru/7f43fe0e

83

CrnoxHble NpPouUEeHTbI

Bubnuoteka LLOK
https://m.edso0.ru/7f4401a6

84

KoHTponbHasa paboTa no
Teme "Yucnosble
nocnegoBaTenbHOCTU"

Bubnuoteka LLOK
https://m.edsoo.ru/7f44048

85

lMoBTOpPEHNE, 0600LLEHNE 1
cucTtemaTmnsaumst 3HaHUN.
3anncb, cpaBHEHNE,
JencTema ¢
JencTBUTENbHbIMA
4yucnamum, YnucrnoBas npsmas

86

lMoBTOpEHME, 0606LLEHNE 1
cuctemMaTmnsaums 3HaHuN.
MpoueHTbI, OTHOLLEHUS,
nponopumm

87

MoBTOpeHne, 06obLieHmEe U
cucTemaTusaumns 3HaHUN.
OkpyrneHue, npnbnuxexHue,
oLeHKa

88

lMoBTOpEHMe, 0600LLEHNE 1
cuctemMaTm3aumnsa 3HaHun.
PelueHne TekcToBbIX 3agad
apupmMeTU4ecKkum
cnocobom

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

89

[MoBTOpEHNE, 0600LLEHNE 1
cucTtemaTmnsaumsi 3HaHun.
PeweHne TekcToBbIX 3a4a4
apugmMeTnyeckum

BbubnuoTteka LUOK
https://m.edsoo.ru/7f443cd4



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4

cnocobom

90

lMoBTOpPEHNE, 0600LLEHNE 1
cucTemaTusaumns 3HaHUN.
PelueHune TekcToBbIX 3aga4
apupmeTU4ecKum
crnocobom

Bubnuoteka LLOK
https://m.edsoo.ru/7f443fea

91

lMoBTOpEeHMe, 0606LLEHNE 1
cuctemMaTm3aumna aHaHun.
MpeobpasoBaHue
anrebpanyeckmnx
BblpaXXeHW, AONYyCTUMbIE
3Ha4YeHus

Bbubnnoteka LLOK
https://m.edsoo.ru/7f4441ca

92

MoBTOpeHne, 06obuieHme u
cucTtemaTmnsaumst 3HaHuM.
lMpeobpasoBaHue
anredbpanyeckmx
BblpaXXeHWi, 4ONYyCTUMbIE
3Ha4eHus

Bbubnnoteka LLOK
https://m.edsoo.ru/7f444364

93

[MoBTOpEHME, 0600LLEHNE 1
cuctemMaTm3aumnsa 3HaHun.
MpeobpasoBaHue
anrebpanyeckunx
BblpaXXeHWI, 4ONyCTUMbIE
3Ha4YeHus

Bbubnnoteka LLIOK
https://m.edso0.ru/7f4446f2

94

MoBTOpeHne, 06obuieHmne v
cucTtemaTusaumst 3HaHuN.
MpeobpasoBaHue
anrebpanyeckunx
BbIpa)XeHWI, AONYCTUMbIE

BbubnuoTteka LUOK
https://m.edsoo.ru/7f444a94



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94

3Ha4YeHunA

95

lMoBTOpPEHNE, 0600LLEHNE 1
cucTemaTusaumns 3HaHUN.
@yYHKUMKN: NOCTPOEHME,
CBOWCTBA M3YYEHHbIX

dyHKUMIN

Bubnuoteka LLOK
https://m.edso0.ru/7f444c56

96

lMoBTOpEHue, 0b6obLLeHmEe n
cuctemMaTm3aumna aHaHun.
OyHKLUMN: NOCTPOEHNE,
CBOWCTBA U3YYEHHbIX

dYHKUMI

Bbubnnoteka LLOK
https://m.edsoo.ru/7f444f44

97

lMoBTOpEHME, 0606LLEHNE 1
cucTemaTusauus 3HaHuN.
®PyHKLMMU: NOCTPOEHME,
CBOWCTBA U3YYeHHbIX

YHKLMI

Bbubnnoteka LLOK
https://m.edsoo.ru/7f44516a

98

MoBTOpeHne, 06o6LieHNE U
cuctemMaTmsaums 3HaHun.
OyHKLUMN: NOCTPOEHNE,
CBOWCTBA U3YYEHHbIX

dYHKUMI

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

99

[MoBTOpEHNE, 0600LLEHNE 1
cuctemMaTm3aumnsa 3HaHun.
'padhunyeckoe pelieHue
YPaBHEHUN N UX CUCTEM

Bbubnnoteka LUIOK
https://m.edsoo.ru/7f445516

100

MoBTOpeHne, o6obuieHmne u
cucTtemaTusaumst 3HaHun.
'padpunyeckoe pelieHue
YpaBHEHUN N UX CUCTEM



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

NToroeas KOHTpPOJ1IbHaA

101 paboTa

O06o0LwweHne u

102 .
cucTeMaTtusauns 3HaHuUm

OBLUEE KONMYECTBO YACOB
Mo NPOrPAMME

102







NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30BATEJIbHON NPOrPAMMbI

7 KNNACC

npOB::;MOI'O NMpoBepsieMbie nvpe.qmeTHble pe3ynbTaTbl OCBO€HUSI OCHOBHOM
pesynbTata obGpa3oBaTesnibHOWN NporpamMmMbl OCHOBHOIo obuero o6pasoBaHus
1 Yuncna v BbluncneHns
11 BbinonHaATb, codeTass  YCTHble M MUCbMEHHbIE  MPUEMBI,
' apudpmMeTryecKkne eNCTBUA C paunoHanbHbIMU Yucnamm
Haxoautb 3Ha4eHus YNCNOBbIX BblpaXXeHWMN, NPUMEHSTb
1.2 pa3HoobpasHble Cnocobbl U NPUEMBI BbIYNCIEHNSA 3HAYEHUI APOBHbIX
BblpaXXeHWI, coaepkalmx 0O6bIKHOBEHHbIE U OEeCATUYHbIE Apobun
Mepexognts OT ogHOM OPMbI  3anUCKM  4Yucen K ApYrou
13 (npeobpasoBbiBaTb  OeCATUYHYIO  Opobb B OOBIKHOBEHHYHO,
' OObLIKHOBEHHYIDO B [OECATUYHYK, B 4YacTHOCTM, B OECKOHEYHyto
AECATUYHYO OpoOb)
1.4 CpaBHuBaTb 1 ynopsiAoumBaTth paLMoHarbHble Ynucna
1.5 OkpyrnaTb unicna
BbINOMNHATL NPUKMOKY U OLEHKY pe3ynbTaTa BbIYUCIEHUN, OLEHKY
1.6 3HAYEeHUM YMCIOBbLIX BblpaXeHUW. BbINONHATL OEeUCTBUA  CO
CTENEeHAMU C HaTyparnbHbIMUK NoKasaTensMmm
17 MpMMeEHATL NPU3HAKM  OENMMOCTU, pPasfioXeHMe Ha MHOXUTENN
' HaTyparbHbIX Yncen
PewaTtb  npaKkTUKO-OPMEHTMPOBAHHbIE  3a4ayun, CBA3aHHble C
OTHOLLEHNEM BESNYMH, NPONOPLMOHANbHOCTbIO BENNYMH,
1.8 NpoueHTaMn, WHTepnpeTMpoBaTb pes3ynbTaTbl peLleHns 3agad C
YY4ETOM OrpaHMYeHnin, CBs3aHHbIX CO CBOMCTBaMM paccMaTpuBaeMbiX
06bEKTOB
2 Anrebpanyeckme BblpaxXeHus
5 1 Wcnonb3oBaTb anrebpavyeckyto TEPMUHOMOMMIO W CUMBOJIUKY,
' NPUMEHSATL €€ B NpoLiecce OCBOeHNs y4ebHoro martepumana
2.2 HaxoouTb 3HayYeHusi OYKBEHHbIX BbIPaXEHUA MNpU  3adaHHbIX




3Ha4YeHnAax nepemMeHHbIX

BbinonHaTb npeobpa3oBaHMs LIENOro  BblpaXEHUS B MHOTOuYSIEH

23 npvBeaeHneM NoAobHbIX criaraemMblX, packpbiTMeM CKOBOK
BbINOMHATL YMHOXEHWE OAHOYSIeHa Ha MHOIMOYNIEH M MHOroysrieHa Ha
24 MHOrO4YSIeH, MPUMEHATbL OpMyINibl KBagpaTa CyMMbl W KBagpata
pasHoCTU
OcyuiecTBNATL pasnoXeHne MHOMOYNIeHOB Ha MHOXUTENN C NOMOLLbIO
2.5 BblHECEHMS 3a CKOOKM OBLLEro MHOXUTENS, rpynnuMpoOBKX cnaraemblx,
npUMeHeHNa (popMyIn COKPaLLEHHOrO YMHOXEHUS
26 MpumeHsaTb Npeobpa3oBaHMS MHOMOYNEHOB ANSA peLleHNa pasfiyHbIX
' 3aZay U3 MmaTemMaTuKn, CMEXHbIX MPeaAMeTOB, U3 pearibHOW NPakTUKK
97 Mcnonb3oBaTb CBOWCTBA CTeMeHenh C HaTypanbHbIMWU MOKasaTenamu
' Anga npeobpasoBaHUS BblpaXKeHUN
3 YpaBHeHUS N HepaBeHCTBa
Pewartb NnMHEWHble ypaBHEHWS C OAHOWM MEPEMEHHOW, MPUMEHSS
3.1 npasuna nepexoga OT UCXOAHOr0 YpaBHEHUSA K PaBHOCUSIbLHOMY eMy.
[MpoBepATb, ABNAETCSA NN YACIIO KOPHEM YpPaBHEHUS
3.9 MpumeHaTb rpadudeckme MeToabl MpPU  pelleHun  JIMHEWHbIX
' YpaBHEHUN N UX CUCTEM
3.3 MoabupaTte NnpumMepbl Nap Yuces, ABNALWNXCA pelleHneM fIMHENHOro
' ypaBHEHUS C ABYMSA NepeMeHHbIMU
CTpouTb B KOOPAMHATHOM NIIOCKOCTU rpadouk NMIMHENHOrO YpaBHEHUS C
3.4 ABYMSI MEepeMeHHbIMU; MOMb3ysACb rpadouKoM, MPUBOAUTL MPUMEPHI
peLleHns ypaBHeHUs
35 PewaTb cuctemMbl ABYX JIMHENHBIX YPaBHEHU C ABYMSA NepeMeHHbIMU,
' B TOM ymcre rpaduyecku
CocTaBnaATb U pelwaTtb NIMHENHOE ypaBHEHME UIN CUCTEMY FIMHENHbIX
3.6 YypaBHEHWUI NO YCrOBUIO 3aayun, UHTepNpeTUpoBaTb B COOTBETCTBUN C
KOHTEKCTOM 3aJauyu Nnosly4eHHbIn pe3ynbTaT
4 KoopanHaTtbl n rpadukn. GyHKUUm
M3obpaxaTb Ha KOOPAMHATHOM MPSIMOW TOYKW, COOTBETCTBYHOLLME
4.1 3aaHHbIM KOOpAMHaTaM, Jlyyu, OTPEe3KWU, UHTepBarnbl, 3anucbiBaTb
4YNCOBbIE MPOMEXYTKN Ha anrebpanyeckom si3bike
4.2 OTmeuaTb B KOOPAMHATHOM MMIOCKOCTM TOYKM NO  3adaHHbIM




KoopauHatam

CtpouTb rpacumkm nmHenHblx pyHKunn. CTponTb rpadomk PyHKUMK Y =

4.3
x|
OnucbiBaTb C MOMOLWBID (PYHKUMA U3BECTHbIE 3aBUCUMMOCTU MexXay
4.4 BeNMYMHaMn: CKOPOCTb, BPEMS, pacCTOsiHUE, LeHY, KONM4ecTBo,
CTOMMOCTb, NPON3BOANTENBHOCTL, BPEMS, 06bEM paboTbl
4.5 HaxoauTb 3HayeHne yHKUUKN NO 3HAYEHUIO €€ apryMeHTa
MoHumaTtb rpadudeckmi cnocob npeacrtaBneHMss UM aHanuaa
4.6 NHOpMaUnK, u3BrekaTb W UHTEPNpeTupoBaTb MWHMOpMauu K3
rpadnKoB peasibHbIX NPOLIECCOB 1 3aBUCUMOCTEN
8 KITACC
Kopn -
NPOBEPAEMOFO MpoBepsieMmble nvpenmeTHble pe3ynbTaTbl OCBOEHUS1 OCHOBHOM
pesynuTaTa obGpa3oBaTesibHOWN NporpamMMbl OCHOBHOro obuiero obpasoBaHusi
1 Yncna u BbluncneHna
Mcnonb3oBaTb  HauvarnbHble  NpeacTaBneHMsl O  MHOXeCTBe
11 AENCTBUTENbHbIX YNCen ONsi CPaBHEHWUS, OKPYINEeHUs U BblYUCIEHUNA,
' nsobpaxatb [OENCTBUTESbHbIE YMCNa TOYKaMM Ha KOOPAWHATHOM
npsiMon
MpuMeHATb  NOHATME  apUMETUYECKOro  KBagpaTHOrO0  KOPHS,
15 HaxoOuTb KBadpaTHble KOPHM, WCNONb3ysa nNpu HeobxoaumMocTu
' KanbKynsaTop, BbIMNOMHATL Npeobpa3oBaHns BblpaXXeHU, cogepkaLlmx
KBagpaTHble KOPHW, NCMONb3Ys CBOMCTBA KOPHEN
13 Mcnonb3oBaTb 3anmcu 6GonbwMX WM ManblX 4YUCen C  MOMOLLbHO
' AEeCATUYHbIX apoben n cteneHen yucna 10
2 Anrebpanyeckne BblpakeHus
MpuMeHATb NOHATME CTeneHu C UenbiM fnokasaTernem, BbINONHATL
2.1 npeobpa3oBaHMsl BbIPaXEHUW, CoAep)Xalux CTENEHN C  LenbiM
nokasarterniem
BbINONHATL  TOXAOECTBEHHble  npeobpas3oBaHMs  paumMoOHanbHbIX
2.2 Bblp@XXE€HUM Ha OCHOBE npaBun AEUCTBUW HaL MHOrodsieHamun u

anrebpaunyeckumm gpobsamum




2.3

PacknaabiBaTb kBaApaTHbIA TPEXYNEH HA MHOXUTENN

2.4

3.1

3.2

MpumeHaTb Npeobpas3oBaHns BbIpaXXeHUA O peLueHnst pasnmyHbIX
3ajay U3 MaTeMaTuKM, CMEXHbIX NPeaMeToB, U3 peanbHON NPaKTUKK

ypaBHeHVIFI N HepaBeHCTBa

Pewartb nuHelHble, KBagpaTHble YpPaBHEHUS W pauuoHarnbHble
YypaBHEHMS, CBOASALIMNECS K HMM, CUCTEMbI ABYX YPaBHEHUN C OBYMS
nepemMeHHbIMM

MpoBOoaUTL nMpoCTeNWwne UCCneoBaHUS YpPaBHEHUW W CUCTEM
ypaBHEHUW, B TOM 4uUcne C [MpUMEHeHueM  rpadnyeckmnx
npegcraBneHun (ycrtaHaBnmBaTb, UMEET i1 ypaBHEHUE UNn cuctema

YpaBHEHWI peLleHunsl, eCriu UMEET, TO CKOSIbKO, U Npoyee)

3.3

Mepexognts OT crnioBecHoW OPMYNIMPOBKM  3afjaynm K eé
anrebpanyeckon Moaenn C NOMOLLLK COCTaBMEHUSA YpaBHEHUST UMK
CUCTEMbl  YpaBHEHWW, WHTepnpeTupoBaTb B COOTBETCTBUU C

KOHTEKCTOM 3aJayu NosyYeHHbI pesynbTat

3.4

4.1

[MpMeHATbL CBOMCTBA YMCNOBbLIX HEPABEHCTB 41151 CPaBHEHUS, OLIEHKM,
pelaTb JIMHENHbIE HEPABEHCTBA C O4HOW NEPEMEHHON U UX CUCTEMBI,
AaBaTb  rpaduMyeckyro  UNNICTpauMi  MHOXECTBa  pelueHun
HepaBeHCTBa, CUCTEMbI HEPABEHCTB

DyHKUMN

MoHMmaTb M wucnonb3oBaTb (YHKUMOHAMNbHBIE MOHATUA U A3bIK
(TEpMUHLI, cumBoOnM4eckne o603Ha4YeHNs), onpenensaTb 3HavyeHue
YHKUMM NO 3HAYEHUIO aprymMeHTa, onpenensaTb CBOMCTBA OYHKLUK

no eé rpadpuky

4.2

CTpouTb rpadunkmn anemMeHTapHbIX yHKUMA Buaa:
y=k/x

<

kix
, Y =x3, ¥y = x3 y = |x|, onucbiBaTb CBOMCTBA YNCIIOBON PYHKLMKN MO €€

rpacuky

9 KIACC



Koa
npoBepsieMoro
pesynbTaTa

MpoBepsieMble NpeAMeTHbIe pe3ynbTaTbl OCBOEHUSI OCHOBHOWM
obpas3oBaTeNlbHOM NPOrpamMmbl OCHOBHOIO obLuero
obpasoBaHuA

1

Yuncna v BbluMcneHuns

1.1

1.2

CpaBHl/IBaTb n ynopdaaodmBatb paunoOHalribHble U UppaunoHalribHble

ymucna
BbIinonHATb apvlcbmeTw-lecme AencTens C paunoHalribHbIMU

yyucnamm, co4dyetad YCTHble U TMUNCbMEHHbIE I'Ipl/IéMbI, BbINOJTHATb

BblMUCIIEHNA C nppaunoHaribHbIMM YNCITaMu

1.3

HaxoguTbe 3HayeHna cTeneHen ¢ uenbiMy nokasaTensMm 1 KOpHeW,

BbIYNCIIATb 3HAYEHUA YNCIOBbIX BblpG)KGHI/IVI

1.4

2.1

OprFJ’IFITb OencTBUTENbHbIE yucna, BbIMNOJTHATb NPUKNAOKY

pesynbTaTta BblMUCNEHWN, OLIEHKY YNCIOBbIX BblpaXKeHWN
YpaBHeEHUS1 1 HepaBeHCTBa

Pewartb nuWHelHble W KBagpaTHble YpaBHEHUSl, YpaBHEHMS,

cBoaAlmnecAd K HAM, HpOCTeVILUMe ,D,po6Ho-pau|/|0Haanb|e ypaBHEHUA

2.2

2.3

2.4

Pewatb cuctembl [OBYX JIMHEWHbIX YpPaBHEHUMA C  OBYMS
nepeMeHHbIMU 1 CUCTEMbI [OBYX YpaBHEHUW, B KOTOPbIX OOHO

ypaBHEHNE HE ABJIAETCA NNHENHbBIM

PewaTb TekcToBble 3agayn anrebpanyeckum cnocobom ¢ NOMOLLbIO
COCTaBMEHNSI YPaBHEHUS UNN CUCTEMbl ABYX YpPaBHEHMI C ABYyMS
nepemMeHHbIMU

MpoBoauTb MpOCTENLLUME WCCNEOOBaHUS YPaBHEHUA W CUCTEM
YpaBHEHWA, B TOM 4YuUCNe C MPUMEHEHUEM  rpadUHecKmx
npeacTaBnennii (HanpyMep, ycTaHaBnuMBaTb, UMEET N ypaBHEHue

UM cucTema ypaBHEHWUI peLLeHNsi, ECININ UMEET, TO CKOJbKO)

2.5

PewaTtb nuHenHble HepaBeHCTBa, KBagpaTHble HepaBeHCTBa,
n3obpaxaTb pelleHne HepaBeHCTB Ha YMCINOBOW  MpPsIMON,

3anncbiBaTb pelleHne ¢ NnoMoLlb0 CMMBOJIOB

2.6

Pewartb cUCTEMbI NMHEMHbIX HEPaBEHCTB, CUCTEMbl HEPaBEHCTB,
BKMIOYAKOLWIME KBaApaTHOE HepaBeHCTBO, W306paxaTb pelueHue

CMCTEMbl HEpPaBEHCTB Ha YMCMOBOW NPSIMOM, 3anncbiBaTh peLleHune ¢




NMOMOLLIbKO CMMBOJI0OB

2.7

Ncnonb3oBaTh HepaBEeHCTBA NPU pPeLLEHUN Pas3NNYHbIX 3adau

OyHKUUK

3.1

PacnosHaBatb  byHKUMN M3YYEeHHbIX  BUOOB. lNokasbiBaTb
CXeMaTU4yeckn pacrosioXeHne Ha  KooOpAMHaTHOM  MIIOCKOCTU
rpagoukoB yHkuMn Bupa: y=kx, y=kx+b, y=k/x, y=ax?*+bx+c, B
3aBUCMMOCTU OT 3HaYeHUn KO3(PMPUUMEHTOB, ONUCbIBaTb CBOWCTBA

dyHKUMIN

3.2

[MokasblBaTb CXxemMaTU4ecKku pacrnosioKeHne Ha KoopauHaTHOMU
NnockocTn rpadumkoB yHKUMM Bnga y =V X, y = |[x| u onucbiBaTb

CBOMCTBA PYHKUUN

3.3

CtponTb M wnsobpaxatb CcxemaTU4ecku rpadukm KesagpaTUYHbIX
OYHKUMIA, ONUCbIBaTb CBOMCTBA KBaApPaTUYHbLIX (OYHKUMA MO UX

rpagoukam

3.4

PacnosHaBatb KBagpaTUyHYyO YHKUMIO NMo copmyne, NpuBoaUTb
npuMepbl KBaApaTU4HbIX (PYHKUUW M3 peanbHOM XU3HU, (UMK,

reomeTpum

ApucmeTnyeckas n reomeTpuyeckaa nporpeccun

4.1

PacnosHaBatb apudMeTUyecKytd W reoMeTpUYHECKY0 NpOorpeccuu

npu pasHbix cnocobax 3agaHus

4.2

BbINOMHATL BbIYUCAEHMS C UCNOSMb30BaHMEM (POPMYN N-ro yreHa
apupmMeTU4ecKon 1 reoMeTpuy4eckon NpPorpeccuin, CyMmbl nNepBbIX N

4yrneHoB

4.3

V|306pa)KaTb YeHbl nocrieaoBaTesibHOCTU TOYKaMU Ha

KOOpPAWHATHOW NIIOCKOCTH

4.4

Pewatb 3agaun, cBsS3aHHbIE C YMCMNOBLIMU NMOCNeAoBaTENbHOCTAMMU,
B TOM uucre 3agaynm M3 pearnibHOW XWU3HW (C WUCMONb30BaHMEM

KanbKynaTopa, LMdPOBbIX TEXHOMNOII)



NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

7 KINACC

Kop NMpoBepsieMbIn 3NeMeHT coaepxaHusa
1 Yucna v BbluncneHuns
[Apobn OOLIKHOBEHHbIE K AeCATUYHbIE, Mepexod OT OAHOW OpMbl 3anucu
1.1 apoben Kk papyron. [MoHATME pauMoHanbHOro 4Yucna, 3anucb, CpaBHEHME,
ynopsifouYnBaHMe paumoHanbHbIX YnCen
10 ApudmeTnyeckme AENCTBUS C pauMoHanbHbiMW Yncnamu. PelseHve 3agay um3
' peanbHOW NPakTUKM Ha YacTu, Ha Jpobu
13 CteneHb € HaTypanbHbIM MOKasaTenem: onpegeneHve, npeobpasoBaHue
' Bblpa>X€HWI Ha OCHOBE onpeaeneHns, 3annucb 6oMbLIMX YMcen
14 MpoueHThl, 3anncb NPOLEHTOB B BMae Apobu n apobu B BMAEe NpoueHTOB. Tpu
' OCHOBHbIE 3aa4u Ha NPOLEHTHI, peLleHne 3aaay U3 peanbHON NPaKkTUKn
MprMeHeHe NPU3HAKOB AENTMMOCTU, PasfoXeHWe Ha MHOXUTENW HaTyparbHbIX
15 uncen
16 PeanbHble  3aBucuMocTM, B TOM  u4ucrne npsmMas UM obpaTHas
' NPONOPLMOHANBbHOCTK
2 Anrebpanyeckne BblpaXkeHus
21 lMepemeHHble, YMCNOBOE 3Ha4YeHWe BblpaXkeHust C nepemMeHHon. [onycTumble
' 3HauYeHUs! NepeMeHHbIX
29 lMpeactaBneHne 3aBUCMMOCTU  MeXAy BenMyuHamu B Buae  (PopMyIibl.
' BbluncneHus no gopmynam
2.3 lMpeobpasoBaHne 6yKBEHHbIX BbIpaXXEHWUA, TOXAECTBEHHO PaBHblE BblpaXXeHUs
24 CBowcTBa CTENEHN C HaTyparbHbIM NoKa3aTenem
5 OpHouneHbl U MHorouneHbl. CTeneHb MHorouneHa. CrnoxeHue, BblYUTaHWE,
o YMHOXXEHNEe MHOro4s1eHOB
96 dopMynbl COKpaLLEHHOr0 YMHOXEHMS: KBagpaT CyMMbl M KBagpaT pPasHOCTMW.
' dopmyna pasHOCTU KBagpaToB. Pa3snoxeHne MHOro4YneHoOB Ha MHOXUTENN
3 YpaBHeHus
3.1 YpaBHEHNE, KOpPEeHb YpaBHEHUs, npaBuna npeobpasoBaHMs ypaBHEHWS,

PaBHOCUITbHOCTb YpPaBHEHWNI




JInHenHoe ypaBHeEHWE C OOHOW MNEPEeMEHHOW, YMUCIIO KOPHEW JIMHEWHOro

32 ypaBHEHUSA, peLleHne NIMHENHbIX YpaBHEHUI
33 CocTtaBneHne ypaBHEHUW MO ycrnoButo 3agaudn. PelleHne TEKCTOBbIX 3ajad C
' NOMOLLIbIO YpaBHEHUI
3.4 JInHenHoe ypaBHeHWe C ABYMSA NepeMeHHbIMU 1 ero rpadmnk
Cuctema OByX NIMHENHbIX ypaBHEHUI C OBYMS NepeMeHHbIMU. PelueHne cuctem
3.5 ypaBHeHUn cnocobom nopcTtaHoBku. [Npumepbl pelleHus TeKCTOBbIX 3ajad C
NOMOLLIbIO CUCTEM YpPaBHEHUN
4 KoopanHaTtbl n rpadounkn. GyHKLnm
4.1 KoopanHaTa TOYKM Ha NpAMOon
49 Uucnosble npomexyTku. PacctosHue mexay OBYMS ToYKamMu KOOpAWHATHOW
' npsiMoii
43 MpamoyronbHasa cuctema koopauHat, ocn Ox n Oy. Abcuucca n opguHaTa TOYKK
' Ha KoopAMHAaTHOW NMOCKOCTH
44 Mpumepbl rpadukoB, 3agaHHbIX dopMyrnamu. YteHune rpadukoB peanbHbIX
' 3aBUCUMOCTeI
4.5 MoHatne pyHkumn. Mpadumk doyHkunn. CBoncTea yHKUNIA
4.6 JInHenHasn dpyHKumMs, eé rpadumk. Mpadumk pyHKunmn y = |X|
4.7 "padmnyeckoe pelieHne NMMHENHbIX YPaBHEHUN U CUCTEM JIMHENHBIX YpaBHEHWI
8 KINACC
Kop lMpoBepsieMbIN INeMeHT coaepKaHusA
1 Yuncna v BbluncneHns
11 KBagpatHbii kopeHb Wu3 uyucna. [loHaTme 06 wuppaumoHanbHOM 4ucne.
' HecatnyHble NpnbNuxeHna nppaumoHanbHbIX YNcen
CeonctBa apumeTUdeckux KBagpaTHbIX KOPHEM W UX NPUMEHEHUE K
1.2 NpeobpasoBaHUIO YUCMOBbIX BbIPAXEHUN W BblYUCIIEHUAM. [eACTBUTENbHbIE
yucna
1.3 CTteneHb C LenbiM nokasaTtenem u eé ceonctea. CtaHgapTHada 3anncb Yncna
2 Anrebpanyeckne BblpaXkeHus
2.1 KBagpaTHbI TPEXUNEH, pa3noXXeHne KBagpaTHOro TpéxXyneHa Ha MHOXUTENN
2.2 Anrebpanyeckas apobb. OcHOBHOE CBOMCTBO anrebpanyeckon gpodu




2.3 CnoxeHwue, BbluMTaHe, yMHOXEHWE, aeneHne anrebpanyeckmx gpoben
24 PaumoHanbHble BbipaXeHnsa n nx npeobpasoBaHune
3 YpaBHeHUsS N HepaBeHCTBa
3.1 KBagpaTHOe ypaBHeHWe, oopMyria KOpHEW KBagpaTHOro ypaBHeHus. Teopema
' Bueta
3.2 PeweHne ypaBHeHUN, CBOASALLMXCS K FIMHENHBIM U KBaZApPaTHbLIM
3.3 MpocTenwmne apobHO-paLmoHanbHble ypaBHEHNS
'padomyeckas mHTepnpeTaumss ypaBHEHUM C OBYMS MNEPEMEHHbIMU U CUCTEM
3.4 NUHENHbIX YpaBHEHWW C OBYMS NepeMeHHbIMWU. [Mpumepbl pelleHns CUCTeMm
HENUHEWNHbIX ypaBHEHUI C ABYMS NepPeMEHHbIMU
3.5 PeweHune TekcToBbIX 3aga4y anrebpanyecknm cnocobom
3.6 Yncnosble HepaBEHCTBA N UX CBOMCTBA
3.7 HepaBeHCTBO € 04HON NepeMeHHON
3.8 PaBHOCUNbHOCTb HEPABEHCTB
3.9 JInHenHbIE HepaBeHCTBa C O4HOM NepeMeHHOoMn
3.10 Cuctembl NIMHENHbIX HEPaBEHCTB C O4HOM NepemMeHHon
4 DyHKUMN
41 MoHatne yHkumn. ObnacTb onpefeneHns N MHOXECTBO 3HAYEHUN PYHKLUMN.
' Cnocobbl 3aaaHns YHKLIMNA
4.2 Mpadmk pyHKUMU. UTEeHne cBOMCTB (PyHKLMM MO eé rpaduky
4.3 Mpumepbl rpacmkoB OYHKLMIA, OTpaXKaoLWmxX peanbHble NpoLecchl
44 ®yHKUMK,  onuCbiBalOWMEe nNpsAMyl0 W obpaTHYyO  nponopuMoHasibHble
' 3aBVICYMOCTH, X rpadouKu
4.5 PyHKUMN ¥ =X y = X3
4.6 PyHKUMM Yy =V X, ¥ = |X]
4.7 padmnyeckoe pelieHne ypaBHEHUN U CUCTEM ypaBHEHUN
9 KINACC
Kon NMpoBepsieMbin anemMeHT coaepKaHus
1 Yuncna u BbluncneHns
11 PaunoHanbHble 4ucna, uvppauMoHasnbHble 4YKUCa, KOHEYHble W DeCKOHEeYHble

AECATUYHbIE OpoOU




MHOXXecTBO AENCTBUTENbHbIX YMCen, AENCTBUTENbHbIE YMCNa Kak OeCcKoHeYHble

OeCATUYHbIE Ll,p06l/l. BsanmMHO ogHO3Ha4YHOE COOTBETCTBME Mexay MHOXeCTBOM

12 AENCTBUTENbBHbIX YnCen 1 KoopamHaTtHom npsamon. CpaBHEHME OENCTBUTENbHbIX
yucen
1.3 ApudmeTnyeckne AencTBnsA ¢ 4ENCTBUTENBHBIMU YNCIaMin
M3mepeHuns, npubnmkeHns, oueHkn. Pasmepbl 06BHEKTOB OKpyXatoLero mMmpa,
14 ANUTENBHOCTb MPOLECCOB B OKpyXawwem mupe. [NpubnuxéHHoe 3HaveHue
' BENNYMHbI, TOYHOCTb Npubnwmxkenunsa. OkpyrneHme uucen. MNpuknaka n oueHka
pe3ynbTaToB BbIYUCIEHUN
2 YpaBHeHUS N HepaBeHCTBa
2.1 YpaBHeHUs C O4HON NepeMeHHOMN
2.2 JlnHenHoe ypaBHeHue. PelueHne ypaBHEHUN, CBOOALLNXCS K IMHENHBIM
2.3 KBagpaTtHoe ypaBHeHue. PelueHne ypaBHEHUI, CBOOSALINXCA K KBaApaTHbIM
54 BuksagpaTHoe ypaBHeHue. [lpymepbl peleHust ypaBHEHUW TpeTben WU
' YEeTBEPTOWN CTENEHEN pasnoXXeHNeM Ha MHOXUTESNN
2.5 PeweHne apobHO-paunoHanbHbIX ypaBHEHUN
2.6 Cucrtembl ypaBHEHUI
2.7 YpaBHeHWe ¢ ABYMS NepeEMEHHbIMU U ero rpadumk
2.8 PeweHune cncrtem gByx NIMHENHbIX YpaBHEHUI C ABYMS NepPEMEHHbIMU
29 PeweHne cuctem AByX ypaBHEHWMW, OOHO M3 KOTOPbIX JIMHEWHOE, a apyroe —
' BTOPOI CTeneHu
2.10 padomyeckas MHTepnpeTauns cCUCTeMbl ypaBHEHUIN C ABYMS NEPEMEHHbLIMA
2.11 PeweHune TekcToBbIX 3agady anrebpanyecknm cnocobom
2.12 Yncnosble HepaBEHCTBA N UX CBOMCTBA
2.13 PelueHne NnnHeENHbIX HEPaABEHCTB C O4AHOW NepeMeEHHOMN
214 PelieHne cuctem nNMHENHbIX HEPABEHCTB C O4HOW NepeEMEHHOM
2.15 KBagpaTHble HepaBeHCTBa
216 Mpadmnyeckas uHTepnpeTaumsa HepaBeHCTB M CUCTEM HEPaBEHCTB C ABYMs
' nepemMeHHbIMM
3 DyHKUMN
3.1 KBagpatnyHas dyHKums, e€ rpaduk m csonctea. [lapabona, koopaunHaTbl
' BepLUMHbI Napabornkl, 0Cb cMMMETpUKn napabonsbl
3.2 Mpadomkn pyHKUMI y=kX, y=kx+b n nx ceomcrsea




3.3 Mpadmkn pyHKUMI y=k/X, ¥ = X1 NX CBOMCTBA

3.4 "padomkn PyHKUNW , N X CBOMUCTBA

4 Yucnosble nocnegoBaTeNbHOCTU

41 OnpepgeneHne 1 cnocobbl 3agaHnsa YMCNOBbLIX NocneaoBaTenibHOCTEN. 3agaHne
' nocrnegoBaTenibHOCTU PeKyppPEHTHOM (hopMynon 1 opMyrnon n-ro YneHa

49 ApudmeTtnyeckaa nporpeccus. Popmynbl  n-ro  YnieHa apumeTmyeckomn
' nporpeccuun, CyMmbl NeEPBbIX N YIIEHOB

43 eomeTpnyeckaa nporpeccus. PopmMyrnbl  N-ro 4YneHa reoMeTpu4ecKomn
' nporpeccuun, CyMmbl NEPBbIX N YIIEHOB

44 N3obpaxeHne uyneHoB apudMETU4ECKON W TEeOMETPUYECKOM Nporpeccumn
' TOYKaMM Ha KOOPAMHATHOM MNOCKOCTU. JIMHENHBIN U 3KCNOHEHUManbHbIA PoCT

4.5 CnoxHble NpouUeHTHI




NMPOBEPAEMbIE HA OI'S NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OBEPA30BATEJIbHOM NPOrPAMMbI OCHOBHOIO

Kopn
npoBepsieMoro
TpeboBaHusA

OBLUEINO OBPA30OBAHUA

MpoBepsieMble Tpe6oBaHUS K NpeAMeTHbIM pe3yfbTaTam
OCBOEHUA OCHOBHOM oGpa3oBaTesibHOW NPOorpaMMbl OCHOBHOIO
obuwero obpasoBaHusi Ha ocHoBe PIrOC

YMeHvne onepupoBatb MOHATUAMMU: MHOXECTBO, MNOLMHOXECTBO,
onepaumm Haj MHOXeCTBaMW; yMeEHWe ornepupoBaTb MOHATUAMM:
rpadp, CBA3HbIA rpad, AepeBo, LMK, MPUMEHATb UX NPU peLleHnn
3aja4y; YymeHuMe ucnonb3oBaTb rpaduyeckoe npencraBneHue
MHOXECTB N5l ONUCaHUSA pearbHbIX NPOLECCOB W HABMEHWW, Npu
peLlleHnn 3agad U3 apyrux y4ebHblx npeamMmeToB

YMmeHune onepunpoBatb MOHATUAMMWN! onpepgeneHne, aKCnoma,
TeopemMa, [OoKa3aTesibCTBO;, YMEeHWE pacno3HaBaTb WCTUHHbIE W
JIOXKHbl€ BbICKa3blBaHUA, NPUBOAUTbL MNPUMEPbLI WU KOHTPNpUMeEpPHI,
CTPOUTb BbICKa3biBaHNA U OTpULAHUA BblCKa3blBaHUM

YMeHue onepupoBaTb NOHATUSIMWU: HaTypanbHOEe 4YUCro, NPOCTOoe U
COCTaBHOE YMCNO, [AeNIMMOCTb HaTyparbHbIX YuUCen, NPU3HaKu
AENUMOCTU, Lenoe Ynucno, mMoayrb 4vucrna, obblkHOBEHHas Apobb u
aecatnyHaa apobb, CTaH4apTHLIN BUA YMcna, paumoHanbHoe Y1Cho,
nppaumoHanbHOe 4UCNo, apuPMeTUYEeCKUn KBaAdpaTHbIA KOPEHb;
YMEHWe BbINOMHATb [OEWCTBMA C  4YuCramMu, CpaBHMBaATb U
ynopsgoumBatb 4ucna, nNpeacTaBnsaTb 4Mcra Ha KOOpAWHATHOM
NPSIMOWN, OKPYINSATb 4UCha; YMEeHue paenaTtb NPUKUOKY U OLEHKY
pesynbTaTa Bbl4UCNEHUN

YMeHne onepupoBatb MOHATUAMU: CTEMEHb C LIENbiIM NoKa3aTenem,
apudmeTnyeckmin KBagpaTHbIN KOPEHb, MHOrOYneH, anrebpanyeckas
Apobb, TOXOECTBO; 3HAKOMCTBO C KOPHEM HaTypasribHOW cTeneHu
Gonble enuHWUbl; YMEHME BbLINOMHATL pacyéTbl MO dopMynam,
npeobpasoBaHnsa LUenblX, APOOHO-paUMOHAanNbHLIX BbIPAXKEHUA W
BbIpa@XXEHUN C KOPHAMM, PasfioXXeHNe MHOro4YsieHa Ha MHOXWUTenu, B
TOM 4ucre C ucnosibaoBaHnem ¢OpMyn pasHOCTU KBagpaToB U
KBagpata CyMMbl 1 pa3HOCTU

YMmeHune onepunpoBaTb NOHATUAMU. YNCITOBOE paBEHCTBO, ypaBHEHNE




COOHOM MNEPEMEHHOW, YUCNOBOE HEPABEHCTBO, HEPABEHCTBO C
nepeMeHHON; yMeHne peluaTtb JIMHENHbIE N KBagpaTHble YpaBHEHUS,
ApPOBHO-paLMoHanbHble YpaBHEHNA C OAHOW NEPEMEHHON, CUCTEMbI
ABYX NMNHENHbIX YPaBHEHUN, NIMHENHbIE HEPABEHCTBA U UX CUCTEMBI,
KBagpaTHble W OpoOHO-pauMoHarnbHble HepaBEeHCTBA C  OAHOWM
nepeMeHHon, B TOM 4uUcCre npu peweHun 3agjady u3  [Opyrux
npegMeToB W MpPaKTUYEeCKMX 3ajad; YMEHWe  UCMosb30BaTb
KOOpPOMHATHYIO  MPSMYyKO U KOOPAWHATHYK  MIIOCKOCTb  Ans

N306paxkeHnsa peLeHnin ypaBHEHNN, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTb MOHATUAMW: PYHKUNSA, rpadovK OYHKUUK, HYNU
dyHKUMN, NPOMEXYTKN 3HaKOMOCTOSAHCTBA, NPOMEXYTKU
BO3pacTaHus, YybbiBaHUsA, Haubornbliee W HauMeHbllee 3Ha4vyeHus
dyHKUMN; ymeHue onepupoBaTtb NOHATUAMM: npsamas
NPONOPUNOHaNbHOCTb, NMUHENHaA PYHKUKUSA, KBagpaTudHas dyHKUUS,
obpaTtHaa nponopuMoHanbHOCTb, napabona, rmnepbona; ymeHue
CTpOUTb  rpadmkn  PyHKUMKW, Mcnonb3oBaTb  rpadoukn  AONs
onpeaenieHMsi CBOUCTB MNPOLECCOB U 3aBUCMMOCTEN, ANSA peLleHus
3agay u3 gpyrux y4yebHbIX NpegMeToB W pearlbHOW XU3HWU; YMeHue
BblpaxkaTb (hopMyniaMmm 3aBUCMMOCTU MEXAY BESTMYMHAMMN

YmeHne onepupoBaTb NOHATUSAMMU: nocnenoBaTenbHOCTb,
apudmeTnyeckas M reomeTpuyeckass  MpPOrpeccuu;  yMeHue
MCMNoNb30BaTb CBOMCTBA NOcneaoBaTenibHOCTEN, hOpMYyfbl CYyMMbI U
obLLero yneHa npu pelleHun 3agady, B TOM 4ucre 3agayv U3 apyrux
y4eBHbIX NPeaMEeTOB U peanbHOMN XU3HU

YmMmeHune pewaTtb 3agavyn pa3HbiX TUMOB (B TOM 4uCIle Ha MNMPOLUEHTHI,
OonnM 1M 4actu, AOABUXEHUE, pa60Ty, LeHy ToBapoB M CTOMMOCTb
NOKYNoOK 1 ycnyr, Hanoru, 3agaydn m3 obnactu yrnpaBneHunda NMMYHbIMU
N cemMenHbIMU C*)I/IHchaMI/I); YMEHUE COCTaBJIATb BblpaXKeHus,
ypaBHEHNA, HepaBeHCTBa W CUCTEMblI MO YCIOBUIKO 3ajaudu,
nccnenoBaTtb nony4vyeHHoe peweHne n oueHnBaTb

npaBAoONoA0OHOCTb NOMYYEHHbIX pe3ynbTaToB

YMeHve onepupoBaTb NOHATUSMU: courypa, TouKa, OTPe3oK, npsimasi,
nyd, NomaHasi, yron, MHOroyrosfibHUK, TPeyrorbHUK, paBHOGEAPEHHbIN
M PaBHOCTOPOHHWI TPEYrofibHWKKN, MPSMOYTOSibHbIA TPEYroNbHUK,
mMeamaHa, GuccekTpuca u BbicoTa TPEYrofibHUKa, YETbIPEXYrONMbHUK,




napannenorpaMmm, pomb, MPSAMOYronbHUK, KBagpaT, Tpaneuus;
OKPY)XHOCTb, KpYr, KacaTesbHasi; 3HakOMCTBO C MPOCTPaHCTBEHHbLIMU
dvrypamu; ymeHve pellatb 3agayum, B TOM Yncie M3 NOBCEAHEBHON
XM3HW, HA HaxoXOeHWe reoMeTPUYECKMX BEMUYMH C NPUMEHEHMEM

N3YYEHHbIX CBOMCTB oUryp u pakTtos

10

YMeHne onepupoBaTb MOHSATUSIMU: PaBEHCTBO puryp, paBeHCTBO
TPEYronbHMUKOB; MapannenbHOCTb U NepneHAnKYNSPHOCTb MPSIMbIX,
yron mexgy npsiMbiMW, NepneHauKynsp, HaKMoHHas, Npoekums,
nogobue  cwuryp, nooobHble  TPEYrofibHUKK, cuMMeTpus
OTHOCUTENBHO TOYKM U MPSIMOW; YMEHWe pacno3HaBaTb PaBEHCTBO,
CUMMETPUIO n nogobue duryp, napannenbHoCTb n

nepneHanKynspHOCTb NPSIMbIX B OKPY)KatoLLeM Mupe

11

YMeHne onepupoBaTb MOHATUSIMW: [AfIMHA, pPacCTOsiHUe, Yron
(BennuMHa yrna, CMHYC W KOCWHYC Yyrna TpeyrosibHuKa), nnolianp;
YMEHWe OLEeHMBaTb pa3mepbl NPeaMETOB 1 OOBEKTOB B OKpY»KatoLLEM
MUpE; YMEHMEe MpUMeEHATb opMynbl nepuMeTpa W nnowanu
MHOIOYroflbHUKOB, OJIMHbI OKPYXXHOCTU M nrowaan Kpyra, obbema
NPSIMOYroNbHOro napannenenunena; yMeHne NpUMEHsiTb MPU3HaKu
paBeHCTBaA TPEYrofibHUKOB, TEOPEMY O CYMMe YrIIOB TPeyrosbHuKa,
TeopeMy [Mudgparopa, TPUrOHOMETPUYECKME COOTHOLUEHMSI AN

BbIYNCMEHUS OJIMH, PaCcCCTOAHUI, Nnowaaen

12

YmeHne u3obpaxatb nnockue durypbl M UX  KOMOBMHauwmM,
NPOCTPaHCTBEHHblE UIypbl OT PYKW, C MOMOLLBI YEepTEXHbIX
MHCTPYMEHTOB W 3NEKTPOHHbIX CPEACTB MO TEKCTOBOMY WM

CUMBOJIbHOMY ONMncaHuMro

13

14

YMeHne onepupoBaTb  MOHATUSIMK:  MPSIMOYroribHasi — cuctema
KoopAMHaT; KoopauHaTbl  TOYKWM, BEKTOP, CymMMa BEKTOpPOB,
npousBedeHMe BeKTopa Ha uYUCNo, cKansipHoe Npou3BeaeHune
BEKTOPOB; YMEHME WCMNosb30BaTh BEKTOPbl M KOOpAMHATbl Ans
npeacTaBreHns OaHHbIX U pelleHusl 3agay, B TOM Yucre U3 apyrux
y4eOHbIX MPeaMEeTOB U pearnbHON XN3HU

YMeHne onepupoBaTb MOHATUAMU: CTONGUKOBbIE W KPYroBble
avarpaMmmbl, Tabnuubl, cpegHee apudMmeTMyeckoe, MeauaHa,
Hanbornbllee N HavMeHbLUee 3Ha4YeHus, pa3amMax YMcrnoBoro Habopa;
yMeHue Wu3BnekaTtb, WHTeprnpeTupoBatb W npeobpas3oBbiBaTh




15

16

nHdopmauuio, NpPeAacTaBrieHHylo B Tabnuuax u Ha guarpammax,
OoTpaXkaloLLylo CBOMCTBA U XapaKTEPUCTUKM pearnbHbIX NMPOLEcCcoB U
SIBMEHMW, YyMEeHMe pacrno3HaBaTb W3MEHYMBbIE BENUYUHbI B
OKpy)XatoLLem Mupe

YMeHve ornepupoBatb MOHATUAMW: CryYarHbI ONbIT (CNyYanHbIn
9KCNEPUMEHT), anemMeHTapHoe cobbiTue (dnemMeHTapHbIi KCxon)
Criy4anHoro onbiTa, cryvyanHoe cobbiTue, BEepOSATHOCTb COObITUS;
yMeHVe HaxoOuTb BEPOATHOCTU ClydarHbIX COObITUMA B OnblTax C
PaBHOBO3MOXHbIMW 3fieMEeHTapHbIMU COBLITUSAMU; YMeHue peluaTb
3aga4vM MeToAoM opraHu3oBaHHOro rnepebopa M ¢ MCNOMb30BaHNEM
npaBuna YMHOXEHUS; YMEHWe OLeHVBaTb BEPOSATHOCTM pearibHbIX
COBLITUM U ABMEHUIA, NOHUMATb POfb MPAKTUYECKN OOCTOBEPHbLIX U
MarioBepoATHbIX COBOLITUA B OKpyXalolemM Mupe WU B IKU3HWY,
3HAKOMCTBO C [MOHATUEM HE3aBUCUMbIX COObITUM; 3HAaKOMCTBO C
3aKOHOM BOJIbLUMX YMCEN U €ro POSbi0 B MaCcCOBbIX ABMEHUSIX

YMeHue BbIOMpaTb Noaxogswumn MU3yYeHHbIn MeTod Ans pelueHus
3agayv, NpUBOAMTL MPUMEPbLI MaTEMATUYECKNX 3aKOHOMEPHOCTEN B
npupoae M XXMU3HW, pacrno3HaBaTb NPOSIBIEHNE 3aKOHOB MaTeEMaTUKN
B WCKYCCTBE, OMUCbIBaTb OTAENbHbIE BblAaKOLWMECA pe3ynbTaThl,
NnoslydYeHHble B XO4e pPasBUTUA MaTeMaTuMKU Kak Hayku, NpuUBOOUTb
npuMepbl  MaTeEMaTUYECKMX  OTKPbITUA M UX  aBTOPOB B
OTEeYeCTBEHHOWN N BCEMUPHOWN UCTOpUN




NEPEYEHDb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA O3 MO
MATEMATUKE

Kop lNMpoBepsieMbIi 35IEMEHT coaepKaHus
1 Yncna un BblumMcneHmsa

1.1 HaTtypanbHble n uenble Yncna. MNpusHaku 4efIMMOCTU LeSbIX YUCen

15 OGbIKHOBEHHbIE U OECATUYHbIE APOOK, NPOLEHTbI, 6ECKOHEYHbIE Nepuoanyeckmne
' Apobu

1.3 PaunoHanbHble Ynucna. ApucdmeTnyeckme onepaumm ¢ paumoHanbHbIMU Yucramm
14 [enctButenbHble 4ucna. ApudmeTnyeckme onepaumnm C LOENCTBUTESbHLIMU
' yucnamm

15 MpnBnmXKEHHbIE BbLIYUCNEHUA, MNpaBuna OKPYINEHUs, MpUKMOKA U OueHKa
' pesynbTata Bbl4UCNEHUN
2 Anrebpanyeckne BblpaxeHus

21 ByKkBeHHbIE BbIpaXXeHUs (BbIpaXeHUs C NepemMeHHbIMN)

55 CteneHb C uenbiM nokasatenem. CTeneHb C pauyuoHasrbHbIM MoKasaTenem.
' CsoncTBa cTeneHmu

2.3 MHorouneHsbl

2.4 Anrebpanyeckasa opobb

) ApudmeTtmnyeckui KopeHb HaTypanbHOM CTeneHu. Hencteus C
© apuMeTUYEeCKUMN KOPHAMUM HaTypasibHON CTeNeHn
3 YpaBHEHMS N HepaBEHCTBA

31 Llenbile wn papobGHo-paumoHanbHble YypaBHEHUA. CUCTEMbI U COBOKYMHOCTU
' ypaBHEHUN
) Llenbie n pgpobHo-paumoHanbHble HepaBeHcTBa. CUCTEMBbI M COBOKYMHOCTU

> HepaBeHCTB

3.3 PewleHne TekcToBbIX 3aaa4
4 Yucnosble nocnegoBaTefibHOCTU

4.1 MocnepoBaTenbHOCTH, cnocobbl 3a4aHns NocnenoBaTeNbHOCTEN

40 ApudmeTnyeckas n reomeTpudeckass nporpeccun. Popmyna  CrOXKHbIX

NPoLEeHTOB




DyHKLMN

®PyHKUMA, cnocobbl 3agaHunsa dyHKunn. Mpadurk pyHkuun. ObnacTtb onpeaeneHus

MW MHOXeCTBO  3HayeHun  yHKumn.  Hynn  yHKunmn.  TpomexyTku

5.1. 3HakonoctoaHcTBa. [1poMexXyTkm MOHOTOHHOCTU  (PyHKUuKM. Makcumymbl U
MUHUMYMbI  (PyHKUMKN. Haunbonbllee ¥ HauMMeHbllee 3HayYeHne QyHKuMM Ha
NPOMEXyTKe

6 KoopanHaTbl Ha NPAMOM 1 NNIOCKOCTH

6.1 KoopauHaTHas npamasi

6.2 [ekapToBbl KOOpPANHATLI HA NTOCKOCTU

7 "eomeTpus

7.1 "leomeTpuyeckune urypbl n nx CBOMCTBa

7.2 TpeyronbHWK

7.3 MHOroyronsHuKkm

7.4 OKpY>KHOCTb 1 Kpyr

7.5 M3mepeHne reomeTpruyeckmux BENNYNH

7.6 BekTopbl Ha NAOCKOCTU

8 BepoaTHOCTb 1 cTaTucTUKa

8.1 OnucaTenbHasa ctatucTuka

8.2 BeposiTHOCTb

8.3 KombuHaTopuka

8.4 MHoxecTBa

8.5 Mpadbl
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