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NOACHUTENbHASA 3AMUCKA

Anrebpa sBNAeTCA OOHMM M3 OMOPHbLIX KypCOB OCHOBHOMO 06Lero
obOpas3oBaHusA: oOHa obecneyvMBaeT W3ydYeHWe Apyrux AUCUMNIMH,  Kak
€CTECTBEHHO-HAY4YHOro, TaK W TYMaHWTapHOrO LUMKIOB, €€ OCBOEHME
HeobxoaMmo Ans npogosrmkeHns obpas3oBaHMst U B MOBCEAHEBHOW >KU3HM.
Passutne y oOydalowmxca HayuyHbIX MPeaCTaBfeHMN O MPOUCXOXOEHUN W
CYLLHOCTN anrebpaunyeckux abcTpakumn, cnocobe oTpaKeHus maTeMaTuyYecKom
HayKoOW SIBNEHUA 1 NpOLLEeCCOB B npupoge u obuiectse, ponm maTtemMaTnyeckoro
MOOENMpPOBaHNss B HAy4yHOM MO3HaHMM W B MpakKTUKe CcnocobcTByeT
hopMNPOBaAHUIO HAYYHOIO MUPOBO33PEHNSA U KAYECTB MbILLIEHUSA, HEOOXOAUMbIX
ans agantauuMmM B coBpeMeHHoM LmdpoBoM obuiectse. M3yveHne anrebpbl
obGecneynBaeT pasBuTME YMeHWss Habnwgatb, CpaBHMBATb, HaxoauTb
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTU MbILLIIEHUS, crnocobHocTn
apryMeHTMpoBaHHO O0BOCHOBbBIBATb CBOM OENCTBUS U BbiBOAbI, hOpMynmpoBaThb
yTBepxaeHunsa. OcsoeHne Kypca anrebpbl obecneymBaeT pasBuTue form4yeckoro
MbILLNEHMA OOYyYaloLWMXCSA: OHU MCMONb3YKT AEAYKTMBHbIE W UHOYKTUBHbIE
paccyxgeHus, obobLueHne 1 KOHKpeTusauuio, abcTtparmpoBaHMe M aHarnoruio.
O6yyeHne anrebpe npeagnonaraet 3HAYUTESNbHbIN OOBHLEM CaMOCTOSATENLHON
OEATENbHOCTN 0b0y4aloLwmxcs, NO3TOMYy CaMOCTOSTENbHOE pelleHne 3agad
ABNSAETCH peanu3aunen esaTenbHOCTHOro NpuHUMna obyyeHus.

B cTpykType nporpammbl ydebHoro kypca «Anrebpa» [Onsi OCHOBHOIO
obuwero o6pas3oBaHMsi OCHOBHOE MECTO  3aHMMalrT  coAepKaTernbHo-
mMeToau4eckme NuHUK: «Ymcna n BoluncneHusy, «Anrebpanyeckme BbipaXXeHus»,
«YpaBHEHNs U HepaBeHCTBa», «DOyHKuMM». Kaxgass n3 atmx cogepxaTtenbHo-
MEeTOONYECKUX NMHUIA pa3BMBaAETCA Ha MPOTSHKEHMM TPEX NeT U3yYeHuUs Kypca,
B3aMMOAEWCTBYS C APYIrMMW ero nuHusmu. B xoge u3yyeHusa ydebHoro kypca
obyvarLwmmcs nNpuxoguTcsl NOrMYECKN paccyxaaTb, UCMOMb30BaTb TEOPETMKO-
MHOXECTBEHHbIN A3blK. B CBA3K € 3TMM B Nporpammy y4yebHoro Kkypca «Anrebpa»
BKMOYEHbI HEKOTOPbIE OCHOBbI JIOrMKK, MPEeACTaBEHHbIE BO BCEX OCHOBHbIX
pasgenax matemaTtuyeckoro obpasoBaHMa K cnocobCTBylOLME OBRageHUIo
obyvarowmmmncs OCHOB YHUBEpPCarnbHOro MaTeMaTn4ecKoro A3blKa.
CopoepxaTenbHOM U CTPYKTYpPHOW OCOBEHHOCTbIO ydebHoro kypca «Anrebpa»
SIBNSAETCH €ro MHTErPUPOBAHHbINA XapakTep.

CogepxaHve nuHUM «Yncna u  BbIMUCIIEHMSI» CIYXKUT OCHOBOW 4N
AanbHeNLWero n3y4yeHnss MmatemMaTuku, cnocobeTByeT pasBuTuio y obyyatromxcs
NIOrMYECKOro MbllneHnss, GOPMMPOBAHNIO YMEHUSI NOSb30BaTLCA anroputMamu,
a Takke npuobpeTeHMil0 MNPaKTUYECKMX HaBbIKOB, HeobxoouMbix — Onis
MOBCEOHEBHOW >XM3HW. PasBuTne MNOHATUA O 4MCNe Ha YPOBHE OCHOBHOIO
obuwero obpasoBaHusi CBSI3aHO C  pauMOHanbHbIMW U MppaUMOHanbHbIMK
yncnamu, GQOpPMMpOBaHMEM MNpPeAcTaBneHnn O OEWCTBUTENbHOM  YUCTE.
3aBeplleHne OCBOEHUSI YMCIIOBOW JIMHMM OTHECEHO K cpegHemy obuiemy
obpasoBaHuio.



CopepxaHve gByx anrebpamyecknx nuHum —  «Anrebpaundeckue
BblpaXeHnsi» U «YpaBHEHNS U HepaBEHCTBa» CNocobCTByeT (POPMUPOBAHUIO Y
obyvaroLwmxcsa maTeMaTnyeckoro annapara, HeobxoauMoro ons pelleHns 3agad
MaTeEMaTUKKU, CMEXHbIX NPeaMEeTOB W MNPaKTUKO-OPUEHTMPOBAHHbLIX 3agady. Ha
YPOBHE OCHOBHOro obuiero obpasoBaHusi ydebHbIM MaTepuan rpynnupyeTcs
BOKPYr pauMOHanbHbIX BblpaXeHun. Anrebpa [OeMOHCTpUpyeT 3HavyeHue
MaTeMaTUKM Kak Ai3blka OS5l NOCTPOEHUS MaTeMaTUYecKux Moaeremn, onucaHus
MPOLIECCOB M ABMEHMN peanbHoro mupa. B 3agaun obydeHnsa anrebpe BxogsaT
Takke fanbHenwee pasBuTne anropuTMUYECKOro MbllneHns, Heobxoammoro, B
4YaCTHOCTW, ANS OCBOEHUA Kypca WHGOPMaTMKM, W OBNageHMe HaBblkaMu
AeOyKTUBHbIX paccyxgeHun. NMpeobpasoBaHue CUMBOJbHbIX doopm
crnocobcTByeT pasBuUTUO BOOBpaXeHusi, CnocobHOCTENM K MaTeMaTudeckomy
TBOpPYECTBY.

CopepxaHve  YHKUMOHANbHO-rpaduy4eckon  fIMHUKM  HaueneHo Ha
nonyvyeHne  obyvawwmmuca 3HaHMA O  YHKUMAX  KaK  BaXKHEWLLEWN
MaTeMaTU4yeCcKoM Mogenun nAnsi OnucaHus U UCCrefoBaHus pasHOOBpa3HbIX
npoueccoB ” 4BneHMn B npupoge wn obuwectse. WM3yyeHne maTepuana
crnocobCcTByeT pas3BuTUO y OBy4valoLMXCA YMEHUS1 UCMNOSb30BaTh pasfiMyHble
Bblpa3uTenbHble CpeacTBa sA3blka MaTemMaTUKM — COBEeCHble, CUMBOSIMYECKME,
rpacmnyeckne, BHOCUT BKMag B OPMUMPOBaHME MNpPenCTaBlEeHUn O ponu
MaTeMaTuK1 B Pa3BUTUN LMBUNU3ALNN N KYyTbTYpbI.

CornacHo y4yebHomMy nnaHy B 7-9 knaccax u3ydaeTcss Y4ebHbIN Kypc
«Anrebpa», KOTOpPbIN BKMAOYAET criefylolime OCHOBHbIE pasfenbl CoaepXaHus:
«Yucna un BbluUCHeEHUs», «Anrebpanyveckne BblpaXeHUs», «YpaBHEHUS U
HepaBeHCcTBay, « PYHKLMNY.

Ha nsydeHune yyebHoro kypca «Anrebpa» orBogntca 306 yacos: B 7 knacce
— 102 vaca (3 4aca B Hegenw), B 8 knacce — 102 yaca (3 yaca B Hegentw), B 9
knacce — 102 yaca (3 yaca B Hegenw).



COAEPXAHUE OBYYEHUA
7 KINACC

Yucna u BbluncneHus

[Apobn OBbIKHOBEHHbIE U OECATUYHbIE, Nepexo OT OAHOM POPMbl 3anncu
apoben k pgpyron. [loHATME pauMoHanbHOro 4ucna, 3anucb, CpPaBHEHME,
ynopsigounmBaHme paunoHanbHbiX 4ducen.  ApudmMmeTnveckme OencTBus  C
pauuoHanbHbIMU Yncnamu. PelweHve 3agay n3 peanbHOW NpakTUKW Ha YacTu, Ha
apoobu.

CteneHb C HaTypanbHbIM MOKasaTenem: onpegeneHwe, npeobpasoBaHue
BblpaXX€HUA Ha OCHOBe ornpegerieHnd, 3anucb Gonbwmnx ymcen. [poueHThl,
3anucb NpoueHToB B Buae Apobu m gpobu B Buae NpOLEHTOB. TpU OCHOBHbIE
3aa4n Ha NPOLEHTHI, peLleHne 3a4a4d U3 peanbHON NPaKTUKK.

[MpymeHeHne nNpu3HaKoB OEeNnUMOCTW, pPasfiokKeHMe Ha MHOXUTENu
HaTypanbHbIX YMCer.

PeanbHble  3aBucMMOCTM, B TOM u4ucne npsmada W obpaTtHas
NPONOPLMOHASTbHOCTH.

Anrebpavyeckue BbipaXeHuUsA

[lepemMeHHble, 4YUCNOBOE 3HAYeHWEe BbIpaXEHUS C  NepeMeHHOMN.
[onyctTumble 3HayeHUs nepemeHHbiX. [lpeactaBrneHne 3aBUMCUMOCTU Mexay
BenuynHamun B Buae dopmynsl. Belumncnenus no cdoopmynam. NpeobpasosaHue
OYKBEHHbIX BbIPaXXeHWUW, TOXOECTBEHHO paBHble BblpaXeHus, npasuna
npeobpasoBaHNUs CyMM W TMPOU3BEOEHUNA, MpaBuna packpbiTUA CKOBOK W
npuBeaeHnsa NoAobHbIX cnaraemblx.

CBoncTtBa cTeneHn ¢ HaTyparbHbIM NokasaTenem.

OpHouneHbl 1 MHorourneHbl. CTeneHb MHorousieHa. CrnoxeHue, BbluMTaHue,
YMHOXEHNe MHorodsieHoB. PopMyribl  COKPALLEHHONO YMHOXEHUS: KBagpart
CyMMbl W KBagpaTt pasHoctu. dopmyna pasHOCTU KBagpaToB. PasnoxeHwue
MHOIO4YSIEHOB HA MHOXUTESN.

YpaBHeHUA U HepaBeHCTBa

YpaBHeHNe, KOpeHb YypaBHEHMUs, npaBuria npeobpas3oBaHUs YpaBHEHUS,
PaBHOCUNbLHOCTb YpaBHEHUN.

JInnenHoe ypaBHeHWEe C OOHOM MepeMeHHOW, YMUCMO KOPHEeW JNUHEWHOro
YPpaBHEHUS, pelleHne JMHENHbIX YypaBHeHun. CocTaBneHuve YypaBHEHUN no
ycrnoBuo 3agayun. PelleHne TeKCTOBbIX 3a4a4 C MOMOLLbIO YpaBHEHUN.

JInHenHoe ypaBHEHME C ABYMSA NepeMeHHbIMU U ero rpaduk. Cuctema gByx
NUHEWHbIX YpaBHEHUN C OBYMS MepeMeHHbiMU. PelleHne cuctem ypaBHEHUM
cnocobom noAacTtaHoBkW. [Mpumepbl pelleHust TEKCTOBbIX 3afay C MOMOLLbIO
CUCTEM YpPaBHEHUN.

PyYHKUMMN

KoopanHaTa TOYKM Ha npsmon. YmcnoBble MNpoMexyTku. PaccTosiHue
MeXxay OBYMS TOYKaMn KOOpAMHATHOW NMPSMOW.



MpsimoyronbHasa cuctema koopauHaTt, ocn Ox n Oy. Abcumcca n opgmHata
TOYKM Ha KoopAuHaTHOM nnockocTn. [lpumepbl  rpadukoB, 3adaHHbIX
dopmynamu. HteHne rpadukoB peanbHbiX 3aBUCUMOCTEN. [MoHATME dOyHKUMMN.
Mpaduk dyHKumn. CBonctea PyHKUMIW. JIMHENHaa yHKUKUSA, eé rpadumk. ['padumk

dyHkumn y = |x|. padudeckoe pelleHne nUHENHbIX YPaBHEHUA W CUCTEM
NMNHEWHbIX YPaBHEHUN.
8 KINACC

Yucna n BbluncneHums

KBagpaTHbin kKopeHb K3 4ucna. [loHaTue o6 wmppauyuoHanbHOM 4uche.
HecatnyHble NpUBAMXKEHUs nppaumnoHanbHbIX yucen. Csonctea
apudMeTUYeCKNX KBafpaTHbIX KOPHEN U UX NPUMEHeHue K npeobpasoBaHuio
YMCIIOBbIX BblpaXXeHUN U BblYUCNEHNAM. [1enCTBUTENbHbIE YNCNa.

CteneHb C uenbiM nokasaTenem n eé ceoucTtBa. CTtaHgapTHas 3anuchb
yucna.

Anrebpavyeckue BbipaXeHuUsA

KBagpaTHbln  TPEX4YSieH, pasnoXeHwe KBagpaTHOro TpPEX4YfnieHa Ha
MHOXUTENN.

Anrebpandeckass gpobb. OcHOBHOe CBOWCTBO arnrebpaunyeckon ppobu.
CnoxeHuwe, BbluMTaHWE, YMHOXeHWe, pAeneHve anrebpandeckux gpoben.
PauunoHarnbHble BbipaXeHns n nx npeobpasoBaHue.

YpaBHeHNsA U HepaBeHCTBa

KBagpaTHOe ypaBHeHMe, dopmMmyra KOpHEW KBaApaTHOMoO YpaBHEHUA.
Teopema Bwueta. PelweHne ypaBHEHUW, CBOOAWMXCA K JIMHEWHBIM U
KBagpaTHbIM. MpocTenwmne gpobHO-paLMoOHarnbHble YpaBHEHMS.

padhmyeckass uHTepnpeTauma YypaBHEHUWM C OBYMS MNEepeMeHHbIMU W
CUCTEM JMHEWHbIX YypaBHEHW C OBYMS NepeMeHHbiMU. [lpumepbl pelleHus
CUCTEM HENMHENHbIX YPaBHEHU C ABYMS NEePEMEHHbLIMN.

PeweHune TekCToBbIX 3agad anrebpanyecknm cnocobom.

UucnoBble HepaBeHCTBA WM WX CBOWCTBA. HepaBeHCTBO C  ofHOWM
nepeMeHHon. PaBHOCUNLHOCTb HepaBeHCTB. JIMHEeNHble HepaBeHCTBa C OHOW
nepeMmeHHon. CUCTEeMbI NIMHENHbBIX HEPABEHCTB C O4HOW NepeMeHHON.

PyHKUMMN

MoHaTtne dyHkumn. O6nactb onpeaeneHnss U MHOXECTBO 3HaYEeHUN
dyHKUMK. Cnocobbl 3agaHnsa QYHKLUA.

Mpadpuk yHKUMN. YTeHne CBONCTB (PYHKUMM MO €€ rpaduky. Npumepsl
rpadpukoB PYHKLNIW, OTpaXaroLmMX pearnbHble NPoLeCChl.

®yHKUMKM, oOnuUCbIBalOWME NPSAMY0 U ObBpaTHY NPOMOpUNOHanbHbIe
3aBMCUMOCTY, X rpadmkn. PyHkUMM y = X2, ¥y = x3, y = VX, y=|x|. Mpacnueckoe
pelleHne ypaBHEHUN N CUCTEM YPaBHEHUN.

9 KIIACC



Yucna n BbluncneHus

PauunoHarnbHble yncna, nppaumoHarnbHble Ynucna, KOHeYHble U 6eCKOHeYHble
aecatTudHble Apobu. MHOXeCTBO LEWCTBUTENbHbIX YuUcern, OeNCTBUTENbHbIE
yncrna kKak 6OeckoHeuHble gecATudHble Opobu. B3aMHO OOHO3HaYHOe
COOTBETCTBME MEXAY MHOXECTBOM [OeWCTBUTENbHbIX 4YMCesT U KOOpAMHATHOW
NPsIMON.

CpaBHeHVe [OeNcTBUTENbHbIX 4ucen, apumeTnyeckne [JenucTBua C
AENCTBUTESTbHBIMU YUCAMMU.

Pa3smepbl OGBLEKTOB OKpy)Katowero mupa, LAUTENbHOCTb MPOLLECCOB B
OKpYyXaroLem Mupe.

MpnbnmxéHHoe 3Ha4YeHne BennYMHbl, TOYHOCTb NpUBNMXeHns. OKpyrneHue
yncen. Npuknaka n oueHka pesynbTaToB BbIYUCIIEHU.

YpaBHeHMA U HepaBeHCTBa

JInHenHoe ypaBHeHue. PelueHne ypaBHeEHUI, CBOAALWMXCA K JIMHENHbBIM.

KBagpatHoe  ypaBHeHue. PelieHne  ypaBHEHUW, CBOOSAWMXCA K
KBagpaTHbIM. bukBagpaTtHoe ypaBHeHue. [lpumepbl peweHna ypaBHEHUN
TPEeTbeN N YETBEPTON CTENEHEN PA3NOXEHNEM HA MHOXUTENN.

PeweHne gpobHo-paumoHarnbHbiX YpaBHEHUW. PelieHne TeKCToBbIX 3agad
anrebpanyecknm MeToLOM.

YpaBHeHne C ABYyMS NepeMeHHbIMU U ero rpadouk. PelueHne cuctem gByx
NNHEWHbIX YpaBHEHUA C [OBYMS NepeMeHHbIMU. PelleHne cucteMm ABYyX
ypaBHEHUN, OOHO W3 KOTOPbIX JIMHEMHOE, a [pyroe — BTOPOW CTeneHw.
"padhuyeckas nHTepnpeTaumsa CUCTEMbl ypaBHEHU C ABYMSA NEePEMEHHbBIMMU.

PeweHune TeKCTOBbIX 3agad anrebpanyecknm cnocobom.

YuncnoBble HepaBeHCTBa N UX CBOUCTBA.

PelwleHne nuHenHbIX HepaBeHCTB C OOHOW NepeMeHHon. PelueHne cuctem
NUHEWHbIX HepaBeHCTB C OAHOM nepemMeHHoW. KBagpaTHble HepaBEeHCTBA.
pacdmyeckas wHTepnpeTauuss HepaBeHCTB U CUCTEM HepPaBEHCTB C ABYMS
nepeMeHHbIMN.

PyHKUMMN

KBagpatnuHaa doyHkumus, e€ rpaduk n csoncrea. Napabona, koopanHaThbl
BEPLUMHbI Napaborbl, 0Cb CUMMeTpUN napabonbl.

Mpacovikn doyHKUMiA: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [x| , 1 nx
CBOWCTBA.

YucnoBble nocneaoBaTenbHOCTU U Nporpeccumn

[MoHATMEe ymcnoBon nocregoBaTenbHOCTU. 3agaHue nocneaoBaTenibHOCTU
peKyppeHTHON (dOpMynoun 1 popmMyrion N-ro YneHa.

ApudmeTndeckas M reometpuyeckaa nporpeccun. Popmynbl N-ro YneHa
apudmMeTMYeCcKon U reoMeTpu4ecKon Nporpeccuim, CyMmbl NePBbLIX N YNEHOB.



N3o0paxeHne 4neHoB apudmMeTU4eckon M reoMeTpuyecKkon nporpeccum
TOYKaMW Ha KOOPAMHATHOW MNOCKOCTU. JINHEWHbLIN U 3KCMOHEHUMArbHbIM POCT.
CrnoXHble NpPoLEHTHI.



NMINAHUPYEMBIE PE3YJIbTATbl OCBOEHUA MNMPOIrPAMMbI YYEBHOIO
KYPCA «AIIFTEBPA» HA YPOBHE OCHOBHOI'O OBLLIEFO OBPA30OBAHUA

JINYHOCTHDbIE PE3YJIbTATbI

JInyHoCTHBbIE pe3ynbTaTbl OCBOEHUS MporpamMmbl  y4ebHOro Kypca
«Anrebpa» xapaktepusyoTcs:

1) naTpuoTnYecKoe BocnuTaHue:

NPosiBfIeHMEM UMHTepeca K MNPOLIOMY W HacTosAWEMY pPOCCUNCKON
MaTeMaTuKW, LEHHOCTHbIM  OTHOLUEHMEM K  OOCTMXKEHUAM  POCCUMCKNX
MaTtemMaTMKOB N POCCUMCKOM MaTeMaTUYeCKOW LUKOSIbl, K UCMOMb30BAHUIO 3TUX
OOCTWXKEHMI B APYIrMX HayKax uU NnpuknagHbix cgepax;

2) rpaxxgaHcKoe N AYXOBHO-HPaBCTBEHHOE BOCNUTaHMUe:

FOTOBHOCTbIO K BbINOSTHEHMIO 06A3aHHOCTEN rpaXgaHUHa U peanusauumn ero
npae, npeacTtaBleHNWEM O MaTeMaTU4YeCcKUX OCHOBax (YHKLMOHUPOBaHMS
pasnu4YHbIX CTPYKTYp, SABMAEHUIA, NpoLenyp rpaxgaHckoro obwectsa (Hanpumep,
BbIGOPbI, ONPOChI), FOTOBHOCTbLIO K 0BCY>XAEHUIO 3TUYECKNX NPOBeM, CBA3aHHbIX
C NPakTU4YECKMM NPUMEHEHMEM [LOCTWXKEHUM HayKW, OCO3HAHMEM BaXHOCTM
MOPanbHO-3TUYECKMX MPUHLNMNOB B AEATENbHOCTU YY4EHOrO;

3) TpyaoBoe BOoCnuUTaHue:

YCTAHOBKOW Ha aKTUMBHOE y4acTMe B peLlleHMM MpakTUYeckux 3agad
MaTeMaTU4YeCKOM HanpaBfiEHHOCTU, OCO3HAHMEM BaXXHOCTU MaTeMaTU4YecKoro
obpasoBaHus Ha NPOTSHKEHUN BCEW XU3HM ANS YCNEWHON NpodeCcCMOHarbHOM
OEATENbHOCTN N pa3BUTUEM HEOBXOAUMbIX YMEHUN, OCO3HaHHbIM BblIGOpPOM W
NOCTPOEHUEM UHOMBUAYANbHON TpaeKkTopmum 0b6pas3oBaHUS U XKU3HEHHbIX Nf1aHOB
C Y4ETOM JIMYHbIX MHTEPECOB M 0OLLIECTBEHHbBIX NOTPEBHOCTEN;

4) acTeTMYecKoe BOCNUTaHMe:

CMOCOBHOCTLIO K 3MOLMOHANbHOMY W 3CTETMYECKOMY BOCMPUSATUIO
MaTeMaTU4eCKnX OOBLEKTOB, 3aday, pPeLleHUn, pacCyXOEeHWn, YMeHUo BuaeTb
MaTeMaTu4eckne 3akOHOMEPHOCTM B UCKYCCTBE;

5) LeHHOCTN Hay4YHOro No3HaHus:

opueHTauMen B [AeATENbHOCTM Ha COBPEMEHHYK CUCTEMY HayuHbIX
npeacTtaBneHnin 06 OCHOBHbIX 3aKOHOMEPHOCTAX PasBUTUS YeroBeka, Npupoabl
n obuecrtsa, NOHUMaAHMEM MaTeEMATUYECKOM HayKnm Kak cdepbl YernoBeYeCKOoM
OEATENbHOCTU, 3TANoB €€ pas3BMTUS N 3HAYUMOCTWN ANSA Pa3BUTUS LMBUNN3aLUN,
OBflaieHNEM S3bIKOM MaTeMaTUKN U MaTeEMaTUYECKOW KyNbTypoOKn Kak CpeacTBOM
NMO3HaHUSA Mupa, OBMageHWEM MNPOCTENLLIMMW HaBblkaMW WUCCNeLoBaTENbCKOM
AEeATENbHOCTY;

6) ¢m3nyeckoe BocnutaHue, chopmMmupoBaHue KynbTypbl 340POBbA U
3MOLUMOHanbLHOro 6narononyy4us:

rOTOBHOCTbIO MNPUMEHSTb MaTeMaTU4YecKue 3HaHUA B WHTepecax CBOEro
300pOBbS, BeOeHMst 340poBOro obpasa Ku3HM  (34OpoBOE  MUTaHue,
cbanaHCMpOBaHHbLIN pPEeXUM 3aHATUA UK OTAbIXa, perynsapHas usnyeckas



aKTUBHOCTb), C(OOPMMPOBAHHOCTBLID HaBblka pedriekcuu, MpU3HaAHWEM CBOEro
npaea Ha OWMOKY 1 Takoro e npasa Apyroro YenoBeka;

7) akonornyeckoe BocnuTaHue:

OpuveHTauuen Ha npUMEHEHUe MaTeMaTUYECKUX 3HaHWW ONS peLleHus
3agad B obnactn coOXpaHHOCTM OKpyXatollen cpefbl, niaHMpoBaHUS MOCTYMNKOB
N OLIEHKM MX BO3MOXHbIX MOCNEACTBUA ONS OKpyXawuwen cpenbl, OCO3HaHNEM
rnobanbLHOro xapakrepa 3KosIorm4ecknx Npobrem n nyTen ux peLleHuns;

8) apanTaums K N3MEeHSALWMUMCA YCITOBUAM COLUanbHON U NPUPOAHON
cpeAabl:

rOTOBHOCTbIO K OENCTBUSM B YCHOBUSX HeonpeaenéHHOCTU, MOBbILIEHMUIO
YPOBHSA CBOEN KOMMETEHTHOCTU Yepe3 MNpPakTUYEeCKyl AOesTenbHOCTb, B TOM
yucne YymMeHue yuntbCa Yy Opyrux nwogen, npuobpetatb B COBMECTHOW
AEATENbHOCTN HOBbIE 3HAHWUS, HABbIKM U KOMMNETEHLMM N3 ONbiTa APYIUX;

HeobxoaMMOCTbi0O B (QOPMUPOBAHUM HOBbIX 3HAHWW, B TOM u4uche
dopmynupoBaTb UAEWN, NOHATUS, rMNOTE3bl 06 0ObEKTax U SABMEHUAX, B TOM
ynucrne paHee Heu3BECTHbIX, OCO3HaBaTb AedUUUTbI COOCTBEHHbLIX 3HAHUA W
KOMMNETEHTHOCTEN, NNaHMpoBaTb CBOE pPa3BUTUE;

CMOCOOHOCTLID  OCO3HaBaTb CTPECCOBYK  CUTyauuto, BOCMNPUHMMATb
CTPECCOBYID CUTyauMKO Kak Bbl30B, Tpebylolwmin KOHTPMEpP, KOPPEeKTMpoBaTb
NPUHUMAEMbIe pelleHna U OENCTBUS, (POPMYNMPOBaTb M OLEHMBATb PUCKN U
nocnencTens, GopMnpoBaTh OnMbIT.

METAMNPEOMETHbIE PE3YJIbTATbI

MNo3HaBaTenbHbIe yHUBepcanbHbie y4e6Hble AeCTBUs

Ba3oBble nornyeckue AemnNcTBUA:

e BbISBNATb n XapakTepusoBaTb CYLECTBEHHbIE NPU3HaKK
MaTtemMaTU4eCKnx OOBEKTOB, MOHATUM, OTHOLUEHUN MeXAY MOHATUAMM,
dopmynmpoBaTb onpeaeneHnst NOHATUN, YCTaHaBMBaTb CyLLECTBEHHbIN
Npu3HaK Knaccudgukaumm, OoCHOBaHUA AN 060OLEeHNS N CpaBHEHWS,
KpuTepum npoBoAUMOro aHanuaa;

e BOCNpUHUMATb, opMynupoBate W nNpeobpas3oBbiBaTh CYXOEHUS:
yTBEpOMTENbHbIE U OTpULaTENbHbIE, €AUHUYHbIE, YaCTHble N obLime,
YCMOBHbIE;

e BbLIBNATbL MaTeMaTUyeckMe  3aKOHOMEPHOCTM, B3auUMOCBSA3M U
npoTuBopeuns B akTax, AaHHbIX, HabMNOEHUAX U YTBEPXKOEHUSX,
npegnaratb  KpuTtepum  ONS  BbISBIIEHUA  3aKOHOMEpPHOCTEM U
NpPOTUBOPEYUI;

e [enaTb BbIBOAblI C WCMNOMb30BaHMEM 3aKOHOB JOTMMKW, OeAYKTUBHbLIX W
WMHOYKTUBHbIX YMO3aKIMOYEeHUIN, YMO3aKNioYeHUn No aHanoruu,

e pasbupaTb AokasaTenbCTBa MaTemMaTUyecKux YTBEPXAEHUN (npsmMble u
oT NPOTUBHOIO), npoBOAMUTb CaMOCTOATENbHO HEeCNoXHble



AokasaTenbcTBa MaTemMaTUYeCKnX dakToB, BbICTpamBaTb
aprymeHTauuio, npMBoaAuTb NPUMEPbI U KOHTPNpUMeEpPbl, 000CHOBLIBaTb
cOBCTBEHHbIE pacCyXOeHus;

BblGupaTb crnocob pelieHna yd4ebHoOM 3agaumn (CpaBHMBATb HECKOSbKO
BapUaHTOB pelleHusi, BbibnpaTb Hambonee noaxoasium C Y4ETOM
CaMOCTOATENTbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble nuccnegoBaTenbCckue AeUCTBUS:

NCcnonb3oBaTh BONPOCHI KaK UCCNeaoBaTeNibCKUA MHCTPYMEHT NO3HaHMUS,
dopmynupoBaTb BONPOCHLI, PUKCUPYIOLLME MpOTMBOpeYne, npobnemy,
CaMOCTOATENbHO YyCTaHaBNMBaTb WMCKOMOE W JaHHoe, dhopMUpOBaTb
rmnoTesy, apryMeHTMpoBaTb CBOK MO3ULINIO, MHEHWE;

NPOBOANTL MO CaMOCTOSATENIbHO COCTaBNEHHOMY MIiaHy HEeCMOXHbIN
9KCMEPUMEHT, HebomnbllOoe  UccnegoBaHME N0  YCTAHOBIEHWIO
0CODOEHHOCTEN MaTeMaTU4eckoro oObekTa, 3aBUCUMMOCTEN OOBLEKTOB
mexagy cobowm;

camocTosTenbHO  opmynupoBaTb 0000WeHns UM BbIBOAbI MO
pe3ynbTaTaM NpoBeAEHHOro HabnoaeHusa, nccnegoBaHUsl, OLEHMBaTb
[OCTOBEPHOCTb MONYYEHHbIX Pe3ynbTaToB, BbIBOAOB 1 0606LWEHNIA;
NMPOrHO3MpoBaTb BO3MOXHOE pa3BMTME Mpouecca, a Takke BbloBUraTb
NpeanosioXKeHNs1 O ero pasBMUTUM B HOBbIX YCITOBUSIX.

Pa6oTta ¢ nHdpopmaumen:

BbISIBNATb HEAOCTATOMHOCTb U U3DObITOYHOCTb WMH(OpMauuK, AaHHbIX,
HeobXOANMbIX AN pelleHnNs 3a8aqu;

BblOMpaTh, aHanu3npoBaTb, CUCTEMATU3NPOBaTb U MHTEpPNpeTMpoBaTb
MHGOPMaLMIO pasnuyHbIX BUAOB U PopM npeacTaBrieHuns;

BblbupaTb popMy npencTaBneHna MHMopMauunm n WUINICTPUPOBaTb
pellaemMble 3ajadyn cxemamu, guarpammamu, MHOW rpadpukon n ux
KoMOUHaLUUaAMU;

oueHnBaTb HaOEXHOCTb MHOPMAaUUN MO KPpUTEepUsM, NpenrioXeHHbIM
ydyntenem unm cpopmynmupoBaHHbIM CaMOCTOATENBLHO.

KOMMyHI/IKaTI/IBHbIe YHUBepcaribHbie yqe6Hb|e OeNCTBUA:

BOCNPUHUMATbL W  OPMYNMpOBaTb CYXOEHUS B COOTBETCTBUMM C
YCIOBUSAMMU U LensiMn obLLeHns1, ICHO, TOYHO, rPaMOTHO BblpaXkaTb CBOHO
TOYKY 3pEHUSI B YCTHbIX U MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHUS MO
X04y peLueHuns 3agayun, KOMMEHTUPOBATL NOSTyYEHHbIN pe3ynbTar;

B Xoae obcCyxaeHust 3agaBaTb BOMPOCHI MO CyLIECTBY obcyxoaemon
TeMbl, NPo6nembl, pelaeMon 3agaym, BbickasbiBaTb NOEWN, HALENEHHbIE
Ha MOWUCK peLUeHNd, COMOCTaBMATb CBOM CYXAEHUS C CY>XAEHUSMU
OPYrMx y4acTHUKOB [Auarnora, obHapyxuBaTb pasnuume u CcxoacTBo
nosnuMn, B KOPPEKTHOW popmMe popmMynmnpoBaTb pasHornacusi, CBOU
BO3paXXeHus;



e NpeactaBnAaATb  pes3ynbTaTbl  peleHus  3agadn,  SKCNEepUMEHTa,
nccnegoBaHusl, NpPoekTa, caMocTosTenbHO  BblObupatb  dopmart
BbICTYNSIEHMST C Yy4ETOM 3agad npes3eHTaumMm W 0CoBeHHOCTeM
ayantopuu;

e MOHMMATb W  WCMNONb30BaTb  MpPeEMMyLLECTBA  KOMaHOHOM W
nHausmnayanbHon paboTbl NpyU peleHun y4ebHbIX MaTeMaTUyYecKux
3agav;

e MNPUHUMATbL  LUenb  COBMECTHOM  OeATENbHOCTH, nnaHupoBaTb
opraHusauuio coBmecTHom paboTbl, pacnpegenstb Buabl pabor,
aoroeapuBaTbhed, 06cy)aaTb npouecc n pesynbtat paboTsl, o6obwaTb
MHEHUS1 HECKONMbKUX Ntoaen;

e yyacTBoBaTb B [IpynnoBbiXx dopmax pabotbl (0bcyxaeHusi, obmeH
MHEHUSAMW, MO3rOBble LWTYPMbl W ApPYrne), BbINOMHATL CBOK YacTb
paboTbl M KOOpPAWHMPOBATb CBOM [OEWCTBMS C APYIMMWU  YreHamu
KOMaHAbl, OLEHMBaTb Ka4yeCcTBO CBOEro Bkraga B OOWMA NpoayKkT no
KpuTepusim, cCOpMynMpoOBaHHbLIM y4acTHMKaMM B3auMOOeNCTBUS.

PerynsatuBHble yHuBepcanbHble y4eOHble AencTBus

CamoopraHusauums:

e CaMOCTOATENIbHO COCTaBNATb MNaH, anropuTM pelleHus 3agaudn (Mnu
ero 4yacTtb), BblbupaTb cnocob peLeHns ¢ y4ETOM MMEIOLLNXCHA PECYPCOB
N COBCTBEHHbLIX BO3MOXHOCTEW, apryMeHTUMpoBaTb U KOPPEKTUPOBATb
BapuaHTbl PeLLIEHU C yY4ETOM HOBOW MH(popMaLnu.

CaMOKOHTpPOSIb, SMOLMOHANbHbIA UHTENNEKT:

e Bnagetb crnocobamm camMonpoBEPKN, CAMOKOHTPONS npouecca W
pesynbTaTa peleHns maTeMaTn4yeckon 3agayn;

e npeaBuaeTb TPYAHOCTW, KOTOPblE MOrYT BO3HUKHYTb MNpPU peLleHnn
3ajayn, BHOCUTb KOPPEKTMBbI B OEATENbHOCTb Ha OCHOBE HOBbIX
06CTOATENBLCTB, HANOEHHbIX OLINOOK, BbiSIBITIEHHbLIX TPYAHOCTEN;

e OLEHMBaTb COOTBETCTBME pe3ynbTaTta AesTeNbHOCTU MOCTaBlIEHHOWN
Lenu n ycnosmsam, 06 bsACHATbE MPUYUHBI JOCTUXKEHUS MU HEOOCTMXKEHUS
Lenu, HaxoauTb OWnOKy, AaBaTb OLEHKY NPUOBPETEHHOMY ONbITY.

NMPEAMETHbDIE PE3YJIbTATDI

K koHUuy o6yyeHuss B 7 knacce obyyarolwmncs nonyuut cnegywouwme
npeaMeTHble pe3ynbTaThbl:

Yucna v BbluUCeHNNA

BbInonHATb, covetad yCTHble U MUCbMEHHbIE NPUEMBI, apudmMeTudeckme
AENCTBMA C pauMoHanbHbIMU YUcnamu.

HaxoanTb 3HAYEeHUS1 YNCMOBbLIX BbIPAXEHUN, NMPUMEHATbL pa3HoobpasHbie
cnocobbl U MPUEMBI BbIYUCNEHNSA 3HAYEHUN APOOHbLIX BbIpAXXEHUW, CoaepKaLlmx
0ObIKHOBEHHbIE N OECATUYHbIE APOOMU.



MepexoauTb OT ogHOM OPMbl 3anuUcK Ymucen K gpyron (npeobpasoBbiBaTb
OECATUYHYIO Op0oOb B OObIKHOBEHHYK, OObIKHOBEHHYH) B [OECATUYHYO, B
4YaCTHOCTM B 6ECKOHEYHYIO AECATUYHYIO OPO6b).

CpaBHuMBaTb U ynopsigo4yMBaTh paunoHarbHble YMcna.

OkpyrnsaTb yucna.

BbINONHATE NPUKNAKY Y OLEHKY pe3ynbTaTta BblYUCHEHUN, OLEHKY 3HAaYEeHUN
YUCIOBbIX BblpaXXeHW. BbINONHATL OAEACTBUA CO CTEMEHAMU C HaTypanbHbIMU
nokasaTensimu.

[MpUMEHATb  NpU3HaKM  OEeNMMOCTM,  pasfoXeHMe Ha  MHOXUTENu
HaTypanbHbIX Yncen.

PewaTtb npakTUKO-OpUEHTUpOBaHHbIE 3a4a4vn, CBA3aHHblE C OTHOLLUEHUMEM
BENUYMH, NPOMNOPLMNOHANBHOCTLI BENWYMH, MNPOLEHTaMW, WHTepnpeTupoBaTb
pe3yrnbTaTbl PeLUEeHUs 3a4a4y C YH4ETOM OrpaHUYEeHn, CBA3aHHbIX CO CBOMCTBAMM
paccMmaTpuBaeMblX 0O bEKTOB.

Anrebpavyeckue BbipaXeHuUsA

Ncnonb3oBaTtb anrebpanyeckyto TEPMUHOMNOTNIO U CUMBOJIUKY, NMPUMEHSTb
eé B npoLiecce 0CBoeHUs yyebHoro matepmana.

HaxoguTb 3HayeHusi OYKBEHHbIX BbIPaXEHUN NpWU 3aJaHHbIX 3HAYEHUAX
nepemMeHHbIX.

BoinonHATe  npeobpa3oBaHMs  LENOro  BblpaXeHuss B MHOrouYsieH
npuBeaeHnem nogobHbIX craraemblX, PacKpbiTUEM CKOBOK.

BbINOMHATE YMHOXEHME OHOuYSIeHa Ha MHOroYSieH M MHOrouvfneHa Ha
MHOro4fIeH, NPUMEHATb POPMYyrbl KBagpaTa CyMMbl U KBagpaTa pasHOCTMW.

OcyliecTBnsATb pasfioXeHMe MHOMOYSIEHOB Ha MHOXUTESNIM C MOMOLLbIO
BblHECEHNA 3a CKOGKM obLiero MHOXUTENs, TrpynnupoBKM craraemblx,
NPUMEHEHNSA POPMYIT COKPALLEHHOTO YMHOXEHUS.

MpuMeHATb npeobpasoBaHUS MHOrOYNEHOB AN peLUeHUs  PasfinYHbIX
3agay U3 MatemaTUK1, CMEXHbIX NPeaMETOB, U3 peanbHOW NPaKTUKU.

Mcnonb3oBaTb CBOWCTBA CTEMNEHeW C HaTyparnbHbIMW nokasatenamu Ans
npeobpas3oBaHNs BblpaXKeHUIA.

YpaBHeHUA U HepaBeHCTBa

PelwwaTtb NMHENHblE ypaBHEHUSI C OOQHON MEPEMEHHON, MPUMEHSASA npasuna
nepexoga OT MWCXOOHOrO YpaBHEHWA K paBHOCUNbLHOMY emy. [lpoBepsThb,
ABMISIETCS FIN YNCIIO KOPHEM YpaBHEHUS.

MpuMeHATb rpaduyeckne mMeTodbl NPU PeLeHnn NIMHENHBIX YPaBHEHUN U
NX CUCTEM.

Moabupatb npumepbl nap 4ucen, SABMASKOWMXCS pelleHUeM JIMHENHOro
ypaBHEHUS C ABYMS NEPEMEHHbIMMU.

CTpouTb B KOOpPAMHATHOW MNSIOCKOCTU rpadouMK SIMHEMHOIO YPaBHEHUS C
OBYMSI MEepeMEHHbIMU, MONb3ysAChb rpacuMKoM, NPUBOLUTbL MPUMEPbI peLleHus
ypaBHEHMS.

PewaTtb cuctembl ABYX NMUHENHbIX YpaBHEHWA C ABYMS NepeMeHHbIMU, B
TOM ymcne rpadu4ecku.



CoctaBnATb M pewaTb JfIMHEMHOE YpaBHEHME WM CUCTEMY JTIMHENHbIX
YpaBHEHUM MO YCMNOBUKO 3aJayu, WHTepnpeTupoBaTb B COOTBETCTBUM C
KOHTEKCTOM 3aZja4yu NoslydYeHHbIN pe3ynbTar.

PyHKUMMN

N3obpaxaTb Ha KOOpOMHATHOM MNPSIMOM  TOYKW, COOTBETCTBYIOLLME
3aflaHHbIM KoopauHaTam, Iy4n, OTPe3KWU, UHTepBarbl, 3anucbiBaTb YUCOBbIE
NPOMEXYTKM Ha anrebpanyeckom si3blke.

OTmeyvaTb B KOOPAMHATHOW MIIOCKOCTU TOYKM MO 3afaHHbIM KoopauHaTam,
CTPOUTb rpaduKkn NNHENHbIX PyHKUMA. CTPOoUTb rpadomk PyHKUMK Y = |X|.

OnucbiBaTb C MOMOLWbLIO  (PYHKUMA WU3BECTHbIE 3aBUCUMOCTU Mexay
BENUYMHAMKN: CKOPOCTb, BPEMS, pacCTosHWe, LeHa, KONM4ecTBO, CTOUMOCTb,
NpOn3BOANTESIbHOCTb, BpeMsi, 0O6bEM paboThl.

HaxoguTb 3Ha4YeHne oyHKLMN NO 3HAYEHUIO €€ aprymMmeHTa.

MoHnmaTe rpacdunyeckuin cnocod npeacraBneHnst U aHanuaa nHgpopmauuu,
n3Bnekatb W MHTEPNpeTMpoBaTb WHGOPMaUMIO ©3 rpaduKoB peanbHbIX
NpoLeccoB 1 3aBUCUMOCTEN.

K koHUuy obyyeHuss B 8 kKmnacce obyyawowmncsa nonyunt cnegywoume
npegMeTHble pe3ynbTaThbl:

Yucna u BbluMcneHus

Mcnonb3oBaTb HavarnbHble NPeAcTaBneHns 0 MHOXECTBE AENCTBUTENbHbIX
yncen  ONA  CpaBHEHUS,  OKPYrNeHWa M BblMUCNEHUW,  n3obpaxaTb
AENCTBUTESbHbIE YMCa TOYKaMN Ha KOOPANHATHOM MPSMOMN.

MpUMeEHATE NOHATUE apUPMEeTUYECKOro KBaLpaTHOrO KOPHSA, HaxoguTb
KBagpaTHble KOPHW, UCMOMb3ys NpuU HEOOXOOMMOCTU KanbKyNATOpP, BbIMNOMHATb
npeobpas3oBaHNsa BbIpaXXeHWU, coAepXallumx KBagpaTHble KOPHW, WCMOoNb3ys
CBOWCTBA KOPHEWN.

Ncnonb3oBaTtb 3anucy 60MblWNX U MarnbiX YUCES C MOMOLLBI OECATUYHbIX
apoben n cteneHen uncna 10.

Anrebpavyeckue BbipaXeHuUs

MpMeHATE MNOHATME CTeneHu C LUenbiM  nokasaTteneM, BbINOSHATb
npeobpas3oBaHNA BblipaXXeHUI, coaepXallmx CTeNeHU C LernbiM NokasaTenem.

BbINOMHATE TOXAECTBEHHbIE NPeobpas3oBaHUsA paunoHanbHbIX BblpaXKeHUN
Ha OCHOBe NpaBwn OEWUCTBUI Ha4 MHOrodsieHaMm n anrebpavyeckumm gpodamu.

PacknagbiBaTb KBagpaTHbIA TPEXYNEH HA MHOXUTENN.

MpnmMeHsaTb Npeobpas3oBaHUs BbIPaXXEHUN ONA peLleHns pasnnyHbiX 3agad
N3 MaTeMaTuKn, CMEXHbIX NPeaMETOB, U3 peasibHOM MPaKTUKN.

YpaBHeHUs1 U HepaBeHCTBa

PewaTb nuHenHble, KBagpaTHble ypaBHEHNA N paLUMOHaribHble YpaBHEHWS,
CBOASALLMECH K HAM, CUCTEMbI ABYX YPaBHEHUI C ABYMSA NEPEMEHHbIMMW.

[MpoBOAUTL MpocCTenLlne UccrnefoBaHUA YpPaBHEHUA U CUCTEM YpaBHEHUMN,
B TOM 4ucre C MpUMEHEHWeM rpaduyecknx npencrasneHnin (ycraHaBnmuBathb,
MMeeT NN ypaBHEHWE WU CUCTeMa YpaBHEHUN peLleHUd, ecnn UMeeT, TO
CKOJTbKO, U npoYee).



[MepexoanTb OT CrioBecHon (hOpPMYNMPOBKM 3agadn K €€ anredbpanveckon
MOAENM C TMOMOLLbID COCTaBNEHUS YpPaBHEHUA WM CUCTEMbl YypaBHEHUW,
WHTEpNpeTnpoBaTtb B COOTBETCTBMM C KOHTEKCTOM 3afayu MNoJslyYeHHbIN
pesynbTar.

[MpMMEHATb CBOWCTBA YMCMOBbLIX HEPaABEHCTB AS1 CPaBHEHWUSA, OLEHKMU,
pewaTb fIMHENHbIE HEPABEHCTBA C OOHOM NEpPeMEeHHOM N UX CUCTEMBbI, AaBaTb
rpacpmnyeckyto  UNMCTpauMilo MHOXeCTBa pelleHUin HepaBeHCTBa, CUCTEMb
HepaBEeHCTB.

PyYHKUMMN

MoHnmMaTe 1 ncrnonb3oBaTb PYHKUUOHANbHbBIE MOHATUA U A3bIK (TEPMUHBDI,
CMMBONUYeckne obo3HayeHus), onpenensTb 3HadeHne PYHKLMUM MO 3HAYEeHUIO
aprymeHTa, onpeaensTb CBOMCTBA DYHKLUUM MO €€ rpadomky.

CTpouTb rpacukn anemMeHTapHbIX (OyHKUMI BUaa:

y = k/x, y = x2, y = x3,y = |x|, y = VX, onucbiBaTb CBOWCTBA YMCIIOBOWA
dyHKUMKN NO €€ rpadounky.

K koHUy ob6yyeHus B 9 kKmnacce obyyawowmncsa nonyuut cnegywoume
npegMeTHble pe3ynbTaThbl:

Yucna u BblunMcneHus

CpaBHuBaTb 1 ynopsagoyMBaTh paumoHanbHble N nppaumoHarbHble Yucna.

BbinoONHATE apudpmeTnyeckme [enCTBUA C  pauMOHanbHbIMU - YUCIIaMMU,
coyetad YCTHble W MNUCbMEHHbIE TMPUEMbI, BbINOMHATL BbIYUCNEHUS C
nppaunoHarnbHbIMU YUCAMMU.

HaxoanTb 3HayeHust cTeneHen C uenbiMKM MoKasaTensMn U  KOPHEMN,
BbIYUCNATb 3HAYEHNSA YNCIOBbLIX BbIpaXXEeHUN.

OkpyrnsaTe OenucTBUTENbHbIE 4YWUCRa, BbINOMAHATL MNPUKWMAKY pesynbTaTta
BbIYNCINEHUN, OLIEHKY YNCMNOBbIX BblpaXXeHWN.

YpaBHeHNsA U HepaBeHCTBa

PewaTtb nuHenHble U KBagpaTHble YpaBHEHUS, ypaBHEHUS, CBOASALLIMECS K
HUM, NpocTenwmne pobHO-paLmOHasnbHbIe YpaBHEHUS!.

PewaTb cuctembl OBYX JIMHEWHbIX YPaBHEHWUW C OBYMS NEePEMEHHbIMU U
CUCTEMbBI ABYX YPaBHEHUMN, B KOTOPbIX OAHO YPaBHEHNE HE SBAAETCS NIMHENHbIM.

PewaTb TekcTtoBble 3agadn anrebpanyeckmm crnocobom C MNOMOLLbH
COCTaBIIEHNS YPABHEHUS UMM CUCTEMbBI ABYX YPaBHEHUI C ABYMS NepeMEHHbIMM.

[MpoBOAUTL MpocTeNnLne nccrnefoBaHUa YpaBHEHUM U CUCTEM YpPaBHEHUN,
B TOM 4ucre C NpPUMEHeHMeM rpaduyeckmx npencrasneHnin (yctaHaBnuBaTb,
MMeeT NN ypaBHEHWE WU CUCTeMa YpaBHEHUN peLUeHUd, ecnn UMeeT, TO
CKOJbKO, U Npo4ee).

PewaTtb nuHenHble HepaBeHCTBaA, KBadpaTHble HepaBeHCTBa, U3obpaxaTb
pelleHne HepaBEeHCTB Ha YNCNOBOW NPSIMON, 3anuUcbiBaTb peLLUEHnEe C NOMOLLbIO
CYIMBOJTOB.

PewaTtb cuctembl fUHENHbIX HepaBEeHCTB, CUCTEMbl HEpPaBEHCTB,
BKMOYalOLWMe KBagpaTHOE HepaBeHCTBO, u3obpaxaTb pelleHne Cuctembl



HEpPaBEHCTB Ha YMCIOBOW MPAMOW, 3anucbiBaTb pelleHne C MNOMOLLbLO
CUMBOJIOB.

Mcnonb3oBaTb HEpaBEHCTBA NPU PELLEHMN Pa3NUYHbIX 3a4au.

PyHKUMMN

PacnosHaBaTb (OYyHKUMM W3YYEHHbIX BMOOB. [lokasbiBaTb CXemMaTU4ecKu

pacrnonoXeHne Ha KOOPANHATHOM NITOCKOCTU rpadomnkoB oyHKUMW Buaa: y = kx, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |[x|, B 3@BUCMMOCTU OT
3Ha4yeHun K03 PMLIMEHTOB, ONUCLIBaTb CBOMCTBA DYHKLINA.

CtponTb 1 n3obpaxaTb cxemaTU4eckm rpacukm KBagpaTUYHbIX OYHKLMNA,
onucbiBaTb CBOMCTBA KBaApPaTUYHbIX PYHKLMI NO UX rpadomkam.

PacnosHaBaTb KBagpaTuyHyto (OyHKUMIO No doopmyne, NpuBoauUTb NpUMepbl
KBagpaTUYHbIX OYHKLMA U3 peanbHOW XU3HN, PU3NKN, reOMETPUMN.

YucnoBble nocrnenoBaTesibHOCTU U Nporpeccumn

PacnosHaBaTb apumeTU4eckyro M reoMeTpuUdecKyro nporpeccum npu
pas3HbIX cnocobax 3agaHus.

BbINONHATE  BbIMUCIEHUA C  UCMNOMNb30BaHMEM OPMyN  N-fO  YreHa
apudMeTMYEeCKON N reoMeTpUYeCKOn NPorpeccui, CyMmbl NepBbIX N YS1EHOB.

N3o6paxaTb 4neHbl nocnefoBaTeflbHOCTU TOYKaMuM Ha KOOPOAWUHATHOW
NSIOCKOCTMW.

Pewatb 3agaun, cBA3aHHbIEe C YMCNOBLIMU NOCNEeA0BaTENbHOCTAMU, B TOM
yucre 3agaum M3 pearnbHOM KU3HM (C  MCNOSIb30BaHWEM  KarbKynaTopa,
UM POBLIX TEXHOMNOIMI).



TEMATUYECKOE NMNMAHUPOBAHUE

7 KNNACC
KonunyectBO 4YacoB ANEeKTPOHHbIE
Ne HamnmeHoBaHue pasgenos (uncppoBble)
KoHTponbHble [lpakTunyeckue
n/n M TeM NnporpamMmmbl Bcero obpa3soBaTtesibHble
paboTbl paboTbl
pecypchbl
1 Yncna v BblYUCNEHMA. o5 5 bubnuoteka LJOK
PauvoHanbHble Yncna https://m.edsoo0.ru/7f415b90
Bubnnoteka LJOK
2 Anrebpanyeckme BblpaKeHus 27 2 httos://m.edsoo.ru/7f415690
Bbubnunoteka LJOK
3 YPaBHEHNSA U HepaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
4 KoopauHaTthbl 1 rpadouku. o4 1 Bubnnoteka LJOK
OyHKUNK https://m.edso0.ru/7f415b90
Bubnnoteka LJOK
° MosTopenve u obobuuerive 6 1 https://m.edso0.ru/7f415b90
OBLWEE KOJIMYECTBO YACOB MO 102 . 0
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

8 KITACC

KonuyecTtBO 4YacoB

ONeKTPOHHbIe

HaumeHoBaHue pa3aenoB u (uncppoBble)
Ne n/n KoHTponbHble [lpakTuyeckue
TeM nporpamMmbl Bcero obpa3soBaTtesibHble
paboThbl paboTbl
pecypchbl
1 Yuncna n BbluMCneHus. 15 1 Bubnunoteka LJOK
KBagpaTHble KOpHU https://m.edsoo.ru/7f417af8
, | ey : cionoera LOK
. https://m.edsoo.ru/7f417af8
nokasartenem
3 Anrebpanyeckue BblipakeHus. 5 1 Bubnunoteka LJOK
KBagpaTtHbI TpEXYNeH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckne BblpaxeHus. 15 5 Bbubnuoteka LJOK
Anrebpandyeckas opobb https://m.edsoo.ru/7f417af8
5 YpaBHEHNA N HEPABEHCTBA. 15 1 Bubnnoteka LJOK
KBagpaTHble ypaBHEHUSA https://m.edsoo.ru/7f417af8
YpaBHEHNA N HEPABEHCTBA. Bubnnoteka LJOK
6 y 13
Cuctembl ypaBHEHUN https://m.edsoo.ru/7f417af8
5 YpaBHEHUA U HepaBeHCTBA. 12 1 Bubnuoteka LJOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
Bubnnoteka LJOK
8 PyHKUMN. OCHOBHbIE MOHATMS ° https://m.edsoo.ru/7f417af8
9 ®dyHKuun. HYnucnosble 9 Bubnuoteka LLIOK
yHKLNK https://m.edsoo.ru/7f417af8
10 MoBTOpPEHNEe n obobuieHne 6 2 Bubnuoteka LJOK



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

OBLWEE KOJINMHECTBO YACOB IO

NMPOIrPAMME 102 ! 0


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

9 KINACC

KonuyectBO 4yacoB

ONeKTPOHHbIe

Ne HauvmeHoBaHue pa3genoB m (uncppoBble)
n/n TeM nporpamMmbil Bcero KoutponbHble  MpakTuyeckue obGpa3oBaTtenbHble
paboTbl paboTbl
pecypchbl
1 Yucna v BbluMcneHus. 9 1 Bubnunoteka LLIOK
[lenctButenbHble Yncna https://m.edso0.ru/7f419d08
YpaBHEHUSA N HeEpaBEHCTBA.
2 yzaBHeva C op,soﬁ 14 1 Bubnmorexa LIOK
y https://m.edso0.ru/7f419d08
nepemMeHHoON
3 YpaBHEHNSA N HEPABEHCTBA. 14 1 Bbubnunoteka LJOK
CucrtemMbl ypaBHEHUI https://m.edsoo0.ru/7f419d08
4 YpaBHEHUA U HepaBeHCTBA. 16 1 bubnuoteka LJOK
HepaBeHcTBa https://m.edso00.ru/7f419d08
Bubnnoteka LJOK
° CyHKLm 16 1 https://m.edso00.ru/7f419d08
5 Yucnosble 15 1 Bubnunoteka LLOK
nocnenoBaTenbHOCTU https://m.edso0.ru/7f419d08
. MNoBTOpEHUe, 0606LeHNE, 18 Bbubnuoteka LJOK
cuctemMmaTmsauusa 3HaHUn https://m.edso0.ru/7f419d08
OBLEE KOJIMYECTBO YACOB MO 102 6 0
NMPOIrPAMME



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

NOYPOYHOE NNAHUPOBAHUE
7 KINACC

Ne
n/
n

Tema ypoka

KonuyecTBO 4acoB

Bcer KoHTpOsnbHbI
o e paboTbl

MpakTnyeckn
e paboTbl

HOaTta
M3y4YeHun
q

ANEeKTPOHHbIE unudpoBbIe
obpasoBarenbHble
pecypchbl

MNoHaTHe
pauMoHanbLHOro
yucna

ApudmeTtndeckue
JEeNCTBUA C
paunoHasbHbIMK
ynucnamm

ApudmeTndeckme
JEencTBuA C
pauMoHasibHbIMN
yucnamum

ApudmeTndeckme
NENCTBUS C
paunoHanbHbIMK
yucnamm

ApudmeTndeckme
NENCTBUS C
paunoHanbHbLIMK
yncnamm

ApndpmeTtnyeckue




OENCTBUS C
paunoHanbHbIMK
yncnamu

CpaBHeHue,
ynopsgo4nBaHue 1
paLnoHanbHbIX YNCEN

CpaBHeHue,
ynopagodnBsaHue 1
paLnoHanbHbIX YNCES

CpaBHeHue,
ynopagodnBsaHue 1
pauMOoHanbHbIX YMCe

BxogHas Bubnunoteka LLOK

1 https://m.edsoo.ru/7f4211d
KOHTporibHast paboTa o
CTteneHb C Bubnuoteka LLIOK
HaTypanbHbIM 1 https://m.edsoo0.ru/7f42138
nokasartenem 2
CteneHb C Bbubnnoteka LJOK
HaTyparbHbIM 1 https://m.edso0.ru/7f42154
nokasartenem e
CteneHb C Bubnuoteka LLIOK
HaTypanbHbIM 1 https://m.edso0.ru/7f4218b
nokasartenem e

CteneHb C
HaTypanbHbIM



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

15

nokKkasarteriem

PeleHne 0CHOBHbIX
3agad Ha gpobw,
NpOLUEHTbI 13
pearibHOM NPaKTUKN

16

PelueHne oCHOBHbIX
3agad Ha gpobwu,
NpOLUEHTbI 13
peanbHOW NpaKTUKK

17

PeweHne OCHOBHbIX
3agad Ha gpobwn,
NpoueHTbI 13
peanbHOW NpakTUKn

18

PelueHne OCHOBHbIX
3agad Ha gpobw,
NpouUeHTbI 13
peanbHOW NpakTUKn

19

20

MpusHakn
AennMmocTu,
pasnoXeHusa Ha
MHOXUTENN
HaTypanbHbIX YNCen

[Mpn3Hakn
AEeNUMOCTH,
pasnoXxeHus Ha
MHOXUTENu
HaTypanbHbIX Ynucen




21

PeanbHble
3aBMCUMOCTM.
Mpsamasa n obpaTtHas
NPONOpPLMOHANbHOCT
n

22

23

PeanbHble
3aBUCMMOCTM.
[Mpsmasa n obpaTHas
NPONOPLNOHANbHOCT
n

PeanbHble
3aBUCMMOCTM.
Mpsmas n obpaTHas
NPONOPLNOHANbHOCT
n

24

25

26

PeanbHble
3aBUCMMOCTM.
Mpsmas n obpaTHas
NpPONoOpLMOHAIbHOCT
n

KoHTponbHasa paboTa
no Teme
"PauunoHanbHble
ymucna"

BykBeHHbIE
BblpaXeHusi

Bubnnoteka LJOK
https://m.edsoo.ru/7f41feec

27

dopmynebl



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

28

29

dopmynbl
[MepeMeHHble.
Hdonyctumble
3HayeHus
nepemMeHHbIX

30

NMpeobpasoBaHue
OYKBEHHbIX
BblpaXXeHun,
packpbiTUe CKODOOK 1
npuBeaeHune
nogo6HbIX
cnaraemblix

Bubnunoteka LJOK
https://m.edsoo.ru/7f41fafa

31

MpeobpasoBaHune
OGYKBEHHbIX
BbIpaXeHun,
pacKpbiTUe CKODOK 1
npueeneHne
NnoaoOHbIX
cnaraemblix

bubnuoteka LJOK
https://m.edsoo.ru/7f41fd70

32

NMpeobpasoBaHune
BGYKBEHHbIX
BblpaXeHun,
pacKpbiTUE CKODOK 1
npuBeaeHune
NnoaoOHbIX
crnaraemblx

33

NMpeobpasoBaHue



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

BYKBEHHbIX
BblpaXeHun,
pacKpbITe CKOBOK U
npueegeHne
nogobHbIX
cnaraemblix

CBoWicTBa cTENEeHU C

Bubnunoteka LJOK

34 HaTypanbHbIM https://m.edso0.ru/7f42138
nokasaresnem 2
CsoncTtBa cTenenm ¢ Bubnunoteka LJOK
35 HaTypanbHbIM https://m.edso0.ru/7f42154
rnokasaTenem e
Monyroaosas Bubnnoteka LJOK
36 https://m.edsoo.ru/7f4218b
KOHTponbHas paboTa o
Bubnuoteka LUOK
37 MHoro4neHs.l https://m.edso0.ru/7f42276
e
Bubnnoteka LJOK
38 MHoro4YneHs.l https://m.edso0.ru/7f42293
0
CnoxeHue,
BblYMTaHUeE, Bubnnoteka LJOK
39
YMHOXeHue https://m.edsoo.ru/7f422af2
MHOIO4S1IEHOB
40 CnoxeHwue, Bubnuoteka LJOK



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

BblYyMTaHwue, https://m.edsoo.ru/7f422cc8
YMHOXEHMNe
MHOIOYS1IEHOB
CrnoxeHwue,

a1 BblYUTaHMe, Bubnunoteka LIOK
YMHOXeHne https://m.edsoo.ru/7f422fca
MHOIOYS1IEHOB
(B:SS:(;HHMMZ’ Bubnunoteka LIOK

42 ’ https://m.edsoo0.ru/7f42318
YMHOXeHune >
MHOrOYS1IEHOB =
dopmynebl Bbubnunoteka LJOK

43 COKpaLLEHHOro https://m.edso0.ru/7{42432
YMHOXEHUS a
dopmynebl Bubnnoteka LJOK

44 COKpaLLEHHOro https://m.edso0.ru/7f42464
YMHOXEHMS a
dopmynebl

45 COKF:)aﬁJ,éHHOFO Bubnuoteka LJOK

https://m.edsoo0.ru/7f424c12

YMHOXEHMS
dopmynebl

46 COK%aLéHHoro Bubnuoteka LJOK

https://m.edso0.ru/7f4241d2

YMHOXEHMS
dopmynebl Bubnuoteka LLIOK

47 COKpaLLEHHOro https://m.edsoo.ru/7f4251d

YMHO>XEHUA

0



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0

48

49

PasnoxeHue
MHOIO4YJ1IeHOB Ha
MHOXUTENn

PasnoxeHune

MHOIO4J1EHOB Ha
MHOXUTEIN

Bubnnoteka LJOK
https://m.edsoo.ru/7f42331
2

Bubnuoteka LJOK
https://m.edsoo.ru/7f4237fe

50

PasnoxeHune
MHOrO4YS1eHOB Ha
MHOXUTENMN

bubnuoteka LJOK
https://m.edsoo0.ru/7f4239d
e

51

52

53

PasnoxeHune
MHOrO4YS1eHOB Ha
MHOXUTENM

KoHTponbHasa paboTta
no Teme
"Anrebpaunyeckne
BblpaxeHus"

YpaBHeHue, npasuna
npeobpasoBaHus
ypaBHeHUS,
PaBHOCUSTbHOCTb
ypaBHEHUN

54

JInHenHoe ypaBHeHue
C OfHOM

nepemMeHHoM,
peLLeHne NUHEeNHbIX
ypaBHEHUN



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

JInHenHoe ypaBHeHME
C OHOW

Bubnnoteka LJOK

55 nepemMeHHoOMN, https://m.edsoo.ru/7f42048
peLleHne NNHENHbIX 2
ypaBHEHUN
JInnenHoe ypaBHeHue
C OQHOWN

56 nepemMeHHoOM,
pelleHne NMMHENHbIX
ypaBHEHUN
PeweHune 3agay c Bubnmorexa LIOK

57 5 https://m.edso0.ru/7f42064
MOMOLLbIO YPaBHEHWUN o
PeleHMe 33834 ¢ Bubnnoteka LJOK

58 y https://m.edso0.ru/7f42080
NMOMOLLIbIO YpaBHEHUN 5
PeweHne 3agay ¢ Brbnmoreka LLOK

59 5 https://m.edsoo.ru/7f4209a
NMOMOLLIbIO YpaBHEHUN 0
PeweHne 3agay ¢ Bubnmorexa LIOK

60 y https://m.edso0.ru/7f420e6
NMOMOLLIbIO YpaBHEHUN o
JInHenHoe ypaBHeHWe

61 C AByMSA Bubnunoteka LJOK

nepemMeHHbIMU U ero
rpadouk

https://m.edsoo.ru/7f427c32



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

62

JInHenHoe ypaBHeHME
C AByMSA
nepemMeHHbIMU U ero
rpadouk

Bubnnoteka LJOK
https://m.edsoo.ru/7f427e8
a

63

Cuctema aByx
NIMHENHBbIX YPpaBHEHUN
C ABYMS
nepeMeHHbIMU

Bubnuoteka LJOK
https://m.edso0.ru/7f42836¢

64

Cuctema gByx
JNIMHENHbIX YPaBHEHUN
C ABYMS
nepemMeHHbIMU

65

Cuctema gByx
NIMHENHBbIX YPaBHEHUI
C ABYMS
nepemMeHHbIMU

66

Cuctema gByx
NIMHENHBbIX YPpaBHEHUN
C ABYMS
nepemMeHHbIMU

67

PelwweHune cuctem
ypaBHEHUN

Bubnuoteka LJOK
https://m.edsoo.ru/7f4284d
e

68

PeweHune cucrtem
ypaBHEHUN

Bubnuoteka LJOK
https://m.edsoo0.ru/7f42865
a



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a

PelweHue cuctem

Bubnnoteka LJOK

69 - https://m.edsoo.ru/7f4287d
YypaBHEHUN 5
70 PeweHne E)VICTeM
ypaBHEHUN
71 PeweHne cuctem
ypaBHEHUN
KoHTponbHas paboTa bubnuoteka LJOK
72 no teme "JlInHenHble https://m.edso0.ru/7f42104
ypaBHeHns" 4
KoopauHaTa To4kM Ha Brbnmorera LLOK
73 - https://m.edsoo.ru/7f41de7
npsMon
6
74 Yuncnosble Bubnuoteka LLIOK
NPOMEXYTKM https://m.edsoo.ru/7f41dff2
75 Yncnosble
NPOMEXYTKM
PaccTtoaHue mexay
76 AByMS Tqualle
KOOpANUHaTHON
npaMou
PacctoaHue mexay
77 ABYMS TOYKaMU
KOOpANUHaTHON
npaMon
78 MpsamoyronbHaga Bubnnoteka LJOK



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

cucrtema koopaunHart
Ha NMIIOCKOCTH

https://m.edsoo0.ru/7f41el16
e

Bubnnoteka LJOK

[MpsmoyrosibHas
79 cuctema KoopauHart https://m.edsoo.ru/7f41e42
Ha NSI0CKOCTU a
Mpumepsbl rpacukos, Bubnunoteka LIOK
80 3aaHHbIX https://m.edsoo.ru/7f41e8a
dopmynamm 8
Mpumepbl rpadukos, Bubnunoteka LJOK
81 3aJaHHbIX https://m.edsoo.ru/7f41ed8
dopmynamm 0
Mpumepsbl rpadukos,
82 3aJaHHbIX
dopmynamm
UteHune rpadomkoB bubnuoteka LJOK
83 peanbHbIX https://m.edsoo.ru/7f41ea2
3aBMCUMOCTEN 4
UTeHune rpadomkoB
84 peanbHbIX
3aBuCUMOCTEN
Bubnnoteka LJOK
85 orsATUe (yHKuMY https://m.edsoo.ru/7f41ef06
86 Mpadpmk pyHKUMN
y y Bubnuoteka LLIOK
871 CeoncTea dyHkumm https://m.edsoo.ru/7f41f078
88 CsonctBa hyHKUMI Bubnuoteka LJOK



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

https://m.edsoo.ru/7f41flfe
Bubnnoteka LJOK

89 JInnenHasn doyHKumA 1 https://m.edso0.ru/7f42728
2
Bubnuoteka LJOK
90 JInnenHasn doyHKumA 1 https://m.edsoo0.ru/7f42741
2
MocTpoeHune rpacuka Brbnmorera LLOK
91 .. 1 https://m.edsoo.ru/7f426d1
NIMHENHON (PYHKLUUM o
MocTpoeHune rpacuka
92 .. 1
NIMHENHOWN (PYHKLMNM
93 'paduk pyHKUUM Y 1
=[x|
94 padomk pyHKUNM Yy 1
=[x|
KoHTponbHasa paboTta
no Teme
95 "KoopauHaTtbl 1 1 Bubnuoteka LLIOK
rpadoukun. OyHkumn" / https://m.edsoo.ru/7f41f50a
Bcepoccunckas
npoBepoyHas paboTa
Ntoroesas
96 KOHTpOnbHas paboTa 1 Bubnuoteka LJOK

/ Bcepoccumnckas
npoBepoyHas paboTa

https://m.edsoo0.ru/7f429c6¢c



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c

97

MoBTOpPEHNE
OCHOBHBbIX MOHATUN U
MeToLOB Kypca 7
knacca, o6o0uieHne
3HaHWUN

98

99

MoBTOpPEHNE
OCHOBHBbIX MOHATUN U
MeToAoB Kypca 7
knacca, obo0LleHue
3HaHWUN

MoBTOpEHNE
OCHOBHbIX MOHATUN N
MeToA0B Kypca 7
knacca, obobLieHue
3HaHUN

bubnuoteka LJOK
https://m.edsoo.ru/7f429f32

bubnuoteka LJOK
https://m.edsoo.ru/7f42a0e
0

100

101

MoBTOpEHNE
OCHOBHBbIX MOHATUN U
MeToAoB Kypca 7
knacca, obobLieHue
3HaHUI

MoBTOpPEHNE
OCHOBHbIX MOHATUN N
MeTooB Kypca 7
knacca, o6o0uieHne
3HaHWUN

Bubnuoteka LJOK
https://m.edsoo.ru/7f42a27
a

102

MoBTOpPEHNE
OCHOBHbIX MOHATUN U

Bubnuoteka LJOK
https://m.edsoo.ru/7f42a90



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

MeToOOB Kypca 7
knacca, obo0LleHue
3HaHUN

OBLLEE KOJIMYECTBO
YACOB M0 NMPOIrPAMME

102

(e}



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

8 KITACC

Ne
n/n

Tema ypoka

KonuyecTtBO 4YacoB

KoHTponbHbIe

Bcero
paboTbl

MpakTnyeckue
paboTbl

[OaTta
n3y4vyeHus

OnNeKTpPOHHbIe U poBble
obpasoBartenbHble

pecypchil

KBagpaTtHbI KOPEHb
n3 yncna

Bubnnoteka LJOK
https://m.edsoo.ru/7f42d452

NoHaTme 00
nppaUnoHarbHOM
yucne

Bubnnoteka LJOK
https://m.edsoo.ru/7f42eaaa

[lecaTtnynbie
npubnmxeHns
nppaunoHarbHbIX
yucen

[lecaTunyHble
NpubAMmKeHns
nppaumoHanbHbIX
yucen

[lencTtBuTenbHbIe
yncna

CpaBHeHue
ANENCTBUTENbHbIX
yucen

CpaBHeHue
OENCTBUTENbHbIX
yucen



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

ApudmeTndeckmm

8 KBagpaTHbIA KOPEHb
9 YpaBHeHne Buaga x? =
a
10 BxogHas Bubnuoteka LJOK
KOHTpoOnbHas paboTta https://m.edso0.ru/7f42d862
CsoinicTBa
11 apumeTnyecKnx Bubnmorexa LIOK
- https://m.edso0.ru/7f42d862
KBagpaTHbIX KOPHEN
MpeobpasoBaHue
12 ::E::::;m Bubnnoteka LJOK
’ https://m.edsoo.ru/7f42dd26
coaepaLumx
KBagpaTHble KOPHU
MpeobpasoBaHune
13 ::r;:f::;ﬁ Bubnnoteka LJOK
’ https://m.edsoo.ru/7f42ded4
coaepaLimnx
KBagpaTHbIE KOPHU
MpeobpasoBaHue
14 ::E:::eb:(mﬁ Bubnuoteka LJOK
’ https://m.edsoo.ru/7f42e0be
coaepxaLimnx
KBagpaTHble KOPHU
15 MpeobpasoBaHune Bubnuoteka LJOK
YMCNOBbIX https://m.edsoo.ru/7f42e262



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262

BblpaXXeHun,
coaepxaLimx
KBagpaTHbIE KOPHU
CreneHb ¢ uenbim

Bubnuoteka LJOK

16 nokasarenem https://m.edsoo.ru/7f4354a4

CtaHpapTHas 3anucb

yucna. Pasmepbl

obbekToB

OKpYy>KatoLero mupa
17 :C;T(;::Lel':zmap%lx Bbubnunoteka LJOK

https://m.edso0.ru/7f436098

KOCMWUYECKMX

ob6bekToB),

ANUTENbHOCTb

npoueccoB B

OKpY>KatoLem Mupe
18 CBoncTBa cTeneHu ¢ Bubnuoteka LUIOK

LenbIiM nokasartesniem https://m.edso0.ru/7f435648
19 CsoncTtBa cTeneHu ¢ Bubnunoteka LJOK

LenbiM nokasartesniem https://m.edso0.ru/7f435648
20 CsoncTtBa cTeneHu ¢ Bbubnunoteka LJOK

LienbIiM nokasaTtenem https://m.edso0.ru/7f435648
21 CsoncTtBa cTeneHu c Bubnunoteka LIOK

LenbiM nokasartesniem https://m.edsoo.ru/7f43599a
29 CBolicTBa CTENEHU C Bubnuoteka LJOK

LesibiIM NnokKa3aTternem

https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23

KBagpaTHbIn
TPEXUNeH

24

25

26

27

28

29

KBagpaTHbIn
TPEXUSIEH

PasnoxeHue
KBagpaTHOro
TPEXYneHa Ha
MHOXUTENN

PasnoxeHune
KBagpaTHOro
TPEXYreHa Ha
MHOXUTENN

KoHTpornbHas
paboTa no Temam

"KBagpaTHble KOpHW.

CreneHmn.
KBagpaTHbin
Tpexynen"

Anrebpanyeckas
apobb

[onyctumble
3Ha4YeHns
nepeMeHHbIX,
BXOOALMNX B
anrebpanyeckue
BblpaXXeHusi

Bubnunoteka LIOK
https://m.edsoo.ru/7f42fd38

bubnuoteka LJOK
https://m.edsoo.ru/7f42fd38

Bubnunoteka LJOK
https://m.edsoo.ru/7f42ec80

Bubnunoteka LLIOK
https://m.edsoo.ru/7f430382



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

Hdonyctumble

3Ha4YeHus
30 NnepeMeHHbIX,
BXOAALLNX B
anrebpaunyeckue
BblpaXkeHusi
OcHoBHOE CBONCTBO
31 anrebpanyeckon Bubnmorexa LIOK
https://m.edso0.ru/7f4308e6
apoobu
32 CokpaweHune Bubnnoteka LJOK
apoben https://m.edsoo.ru/7f430a8a
33 CokpaweHune Bbubnunoteka LJOK
apoben https://m.edsoo0.ru/7f430f44
34 CokpalleHue bubnuoteka LJOK
apoben https://m.edsoo0.ru/7f430f44
CnoxeHue,
BbluMTaHMe,
35 YMHOX€eHue u Bubnuorteka LLOK
aeneHue https://m.edso0.ru/7f43128c
anredbpanyeckunx
apoben
36 Monyroposas Bubnuoteka LJOK
KOHTponbHas paboTa https://m.edso0.ru/7f4315c0
Croxenue, Bubnunoteka LIOK
37 BblYUTaAHUE,

YMHOXEeHNe n

https://m.edsoo0.ru/7f4318c2



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

38

aenexHve
anrebpanyecknx
apoben

CrnoxeHwue,
BbluMTaHMe,
YMHOXEHME U
aenexHune
anredbpanyeckunx
apoben

Bubnuoteka LJOK

https://m.edsoo0.ru/7f431a20

39

40

MpeobpasoBaHue
BblpaXXeHun,
coaepaLimnx
anrebpanyeckue
apobu

MpeobpasoBaHune
BbIpaXeHun,
coaepaLimx
anrebpaunyeckue
apobu

bubnuoteka LJOK

https://m.edso0.ru/7f43259c

Bubnuoteka LUIOK

https://m.edso0.ru/7f432736

41

42

MpeobpasoBaHune
BblpaXXeHun,
coaepaLimnx
anrebpanyeckue
apobu
KoHTpornbHas

paboTa no teme
"Anrebpanyeckas

Bubnuoteka LJOK

https://m.edso00.ru/7f432736

Bubnuoteka LJOK

https://m.edso0.ru/7f431d36



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

Apobb"

43 KBagpatHoe Bubnunoteka LIOK
ypaBHEHNe https://m.edsoo.ru/7f42eela
44 Eanonaizeoe Bubnuoteka LJOK
AP https://m.edsoo.ru/7f42eela
ypaBHEHNe
45 :j;nonaic;ze bubnuoteka LJOK
AP https://m.edsoo.ru/7f42eela
ypaBHEHME
46 :;ZPM);:igsijeM Bbubnunoteka LJOK
Ap https://m.edso0.ru/7f42f158
ypaBHEHMS
47 ::;pM};:i;%pHeM Bubnuoteka LUOK
AP https://m.edsoo.ru/7f42{3f6
ypaBHEHMS
I i BuBroTera LIOK
AP https://m.edsoo.ru/7f42f5a4
YpaBHEHUS
Bubnnoteka LJOK
49 Teopema Buera https://m.edsoo.ru/7f42fefO
Bubnuoteka LJOK
>0 Teopema Buera https://m.edso0.ru/7f430076
PeweHue
51 ypaBHEHUH, Bubnuoteka LLIOK

CBOOALLMXCA K
KBaZpaTHbIM

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



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

PeweHve
ypaBHEHUH,

Bubnnoteka LJOK

52 CBOASLLINXCSH K https://m.edsoo0.ru/7f43c3d0
KBagpaTHbIM
MpocTenwme

53 ApOO6HO- Bubnuoteka LJOK
paunoHanbHble https://m.edso0.ru/7f4328c6
ypaBHEHUS
MpocTenwme

54 ApoBHOo- Bubnnoteka LJOK
paunoHanbHble https://m.edsoo.ru/7f432b6e
ypaBHEHUS
PewleHne TekCToBbIX

55 3a7a4y C NOMOLLbIO Bubnnoteka LJOK
KBagpaTHbIX https://m.edso0.ru/7f42{75c
ypaBHEHUN
PeweHne TekCToBbIX

56 3a/a4y C NOMOLLbIO Bubnnoteka LJOK
KBagpaTHbIX https://m.edso0.ru/7f42{8f6
ypaBHEHUN
KoHTpornbHas

57 paboTa no teme Bubnnoteka LJOK
"KBagpaTHble https://m.edsoo.ru/7f4301f2
ypaBHeHus"
JInnenHoe

58 ypaBHeHue ¢ ABYMS

nepemMeHHbIMU, ero



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

59

rpadouk, npumepsbl
pelweHns ypaBHEHUN
B LieNnbIX Yncnax

JInHenHoe
ypaBHeHWe C OBYMS
nepemMeHHbIMU, ero
rpadouk, npumepbl
peLeHns ypaBHEHUN
B LieNbIX Yncnax

60

JInHenHoe
ypaBHEHMWE C OBYMSA
nepeMeHHbIMU, ero
rpadouk, npumepbl
peleHns ypaBHEHUN
B LierbIX Yncnax

61

PeweHune cuctem
ABYX NMTMHENHbIX
YpaBHEHUN C OBYMS
nepemMeHHbIMN

62

PeweHune cuctem
ABYX NUHENHbIX
YpaBHEHUN C OBYMS
nepemMeHHbIMN

63

PeweHuve cuctem
ABYX NUHENHbIX
ypaBHEHUI C OBYMSA
nepemMeHHbIMU




64

[Mpymepbl peleHns
CUCTEM HESTIMHENHbIX
ypaBHEHUWN C ABYMS
nepemMeHHbIMN

65

Mpymepbl peleHns
CUCTEM HEITMHENHbIX
ypaBHEHUWN C ABYMS
nepeMeHHbIMU

66

"padmyeckas
MHTepnpeTauuns
YpaBHEHUS C OBYMS
nepemMeHHbIMN U
CUCTEM NTUHENHBbIX
YpaBHEHUN C OBYMS
nepemMeHHbIMN

bubnuoteka LJOK
https://m.edso0.ru/7f43d6d6

67

['padunyeckas
MHTepnpeTauus
ypaBHEHUS C OBYMS
nepemMeHHbIMN U
CUCTEM NUHENHbIX
YpaBHEHUN C OBYMS
nepemMeHHbIMN

bubnuoteka LJOK
https://m.edso0.ru/7f43d6d6

68

PelwweHne TekcToBbIX
3a/a4y C NOMOLLbIO
CUCTEM YpaBHEHUM

69

PelueHne TeKcToBbIX
3aady C NnoMoLbio



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

70

71

CUCTEM YpaBHEHUN

PelueHne TeKCcToBbIX
3agay ¢ NOMOLLbLO
CUCTEM ypaBHEHUN
Yncnosble
HepaBeHCTBA U NX
cBOUWCTBA

72

Uncnosble
HepaBeHCTBa N UX
CBOWUCTBA

73

HepaBeHcTBO C
OAHOM NepemMeHHON

74

JInHenHble
HepaBeHCTBa C
OAHOM NepemMeHHON
N UX pelueHne

Bubnuoteka LUIOK
https://m.edsoo.ru/7f42c692

75

JInHenHble
HepaBeHCTBa C
O[HOM NepemMeHHON
N X pelueHne

Bubnuoteka LUIOK
https://m.edsoo.ru/7f42c840

76

77

JInHenHble
HepaBeHCTBa C
O[HOM NepemMeHHON
N X pelueHne

CucTtembl NMMHENHbIX
HepaBEHCTB C OQHOWM

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



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

nepemMeHHoOn 1 nx
pelueHve

78

Cuctembl NMMHENHBIX
HEpPaBEHCTB C OHOM
nepemMeHHoOn n nx
pelleHne

Bubnuoteka LJOK
https://m.edsoo.ru/7f42cd2c

79

Cuctembl NMNHENHbIX
HepaBEHCTB C OQHOW
nepemMeHHou n nx
peLleHne

80

81

N3o06paxeHne
peLeHns NMMHENHOro
HepaBeHCTBa N UX
CUCTEM Ha YNCNOBON
npsimon
N306paxeHne
peLeHns NMMHENHOro
HepaBeHCTBa N UX
CUCTEM Ha YNCNOBON
npsAMon

Bubnnoteka LJOK
https://m.edsoo.ru/7f42c9e4

Bubnuoteka LUOK
https://m.edsoo0.ru/7f42c9e4

82

KoHTpornbHas
paboTa no Temam
"HepaBeHcTBa.
Cucrtembl
ypaBHeHun"

83

[MoHATME PyHKUUM

Bubnnoteka LLJOK
https://m.edsoo0.ru/7f433¢c12



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12

84

O6bnactb
onpeaeneHna n
MHOX€eCTBO
3Ha4YeHUN PyHKLNN

Bubnnoteka LJOK
https://m.edsoo.ru/7f433d84

85

Cnocobbl 3agaHus
PYHKLUNI

86

Mpadmk pyHKUMN

87

Csonctea (hyHKUMN,
nx oTobpaxeHne Ha
rpadouke

88

89

90

91

92

UteHne n
NoCTpoOeHue
rpadomnKoB yHKLMI
Mpumepbl rpadomkoB
YHKLNA,
oTpaxaroLmx
peanbHble NpoLecchl
DyHKUMN,
onucblBatoLmne
npsMyto 1 06paTHyHO
nNponopLMnoHasbHble
3aBUCMMOCTMU, MX
rpadouku

M'Mnepbona

'Mnepbona

Bubnnoteka LJOK
https://m.edsoo.ru/7f434bbc

Bubnunoteka LIOK
https://m.edsoo.ru/7f4343e2



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

93

Mpaduk pyHKUMN y =
X2

Bubnnoteka LLJOK
https://m.edsoo.ru/7f434572

94

95

PyHKUMN Yy =X3, Y =
X3,y =YX,y =|x;
rpadomnyeckoe
peLleHne ypaBHEHUN
N CUCTEM YpaBHEHUN

MoBTOpEHNE
OCHOBHBbIX MOHATUN U
MeTOL0B KypcoB 7 U
8 knaccos,
obobLweHne 3HaHum /
Bcepoccunckas
npoBepoYHas
paboTa

Bubnuoteka LJOK
https://m.edsoo.ru/7f434d38

Bubnnoteka LJOK
https://m.edsoo.ru/7f4371aa

96

97

NTorosas
KOHTponbHas paboTa
/ Bcepoccumnckas
npoBepoYHas
paboTa

MoBTOpPEHNE
OCHOBHBbIX MOHATUIA U
MEeTOLOB KypCOB 7 U
8 Kraccos,
obo00LeHne 3HaHnn

Bubnuoteka LUOK
https://m.edsoo.ru/7f434eb4

98

MoBTOpPEHNE
OCHOBHbIX MOHATUN U

Bubnuoteka LJOK
https://m.edsoo.ru/7f43736¢



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

99

MEeTOLOB KypCOB 7 U
8 knaccos,
o6006LeHne 3HaHUn

MoBTOpPEHNE
OCHOBHBbIX MOHATUN U
MEeTOL0B KypcoB 7 U
8 knaccos,
obo0LeHne 3HaHnn

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

100

101

102

MoBTOpPEHNE
OCHOBHBbIX MOHATUN U
MeTOL0B KypcoB 7 U
8 knaccos,
o600LeHne 3HaHUn

[MoBTOpPEHNE
OCHOBHBbIX MOHATUIA U
MeTO0B KypcoB 7 U
8 knaccos,
obo0LeHne 3HaHnn

MoBTOpPEHNE
OCHOBHBbIX MOHATUI U
MeTOLOB KypCOB 7 U
8 knaccos,
0600LIeHne 3HaHMI

Bbubnunoteka LJOK
https://m.edsoo.ru/7f4376b4

bubnuoteka LJOK
https://m.edso0.ru/7f436b88

Bubnunoteka LLIOK
https://m.edsoo0.ru/7f437858

OBLWEE KOJINHECTBO
YACOB M0 NMPOIrPAMME

102



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KINACC

Ne
n/
n

Tema ypoka

PauvoHanbHble
yucna,
nppaumoHarbHble
yuncna, KOHeYHble U
©eckoHeYHble
AECATUYHbIE ApOOU

MHoXecTBO
NENCTBUTESbHbIX
yucern;
NEeNCTBUTESNbHbIE
yucrna Kak
OeckoHeYHble
AEeCATUYHbIE APOOU

B3aumHo
OHO3Ha4HoEe
COOTBETCTBME MeXAay
MHOXXECTBOM
NENCTBUTESbHbIX
yncen n MHOXeCTBOM
TOYEK KOOPANHATHOWN
npsimomn

KonuyecTtBO 4acoB

Bcer
o

KOoHTpOnbHbI
e paboThbl

MpakTnyeckun
e paboTbl

HOaTta
M3YyYeHMU
A

ANEeKTPOHHbIe
uncppoBble
obpa3soBaTenbHble
pecypchbl




CpaBHeHue
OENCTBUTENbHbIX
yucern,
apumeTmnyeckmne
JENCTBUA C
NENCTBUTESNbHbIMU
ymcnamm

MpnbnmxéHHoe
3HaYeHne BENUYNHbI,
TOYHOCTb
npubnMmxeHns

OprFJ’IGHI/Ie yucers

OkpyrneHue vncen

Mpukngka n oueHka
pe3ynbTaToB
BbIYNCNEHUN

BxogHas
KOHTporibHasi paboTa

10

11

JlnnenHoe
ypaBHeHue. PelleHne
ypaBHEHUH,
CBOAALLNXCS K
NIMHENHBIM
JInHenHoe
ypaBHeHue. PelieHne
ypaBHEHUH,

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



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

CBOAALLMXCH K

NIMHENHBIM
KBagpaTHoe
ypaBHeHue. PelleHne BubnuoTteka LJOK
12 ypaBHEHUH, https://m.edsoo0.ru/7f43c54
cBOASALLMXCA K 2
KBagpaTHbIM
KBagpatHoe
ypaBHeHue. PelwleHne Bubnnoteka LJOK
13 ypaBHEHUH, https://m.edso0.ru/7f43c54
cBOAsALLMXCA K 2
KBagpaTHbIM
BuKksazpaTHble Bubnnoteka LJOK
14 https://m.edsoo0.ru/7f43c3d
ypaBHEHUSA 0
BuKsazpaTHble Bubnnoteka LJOK
15 https://m.edsoo.ru/7f43c3d
ypaBHEHUSA 0
[Mpymepsbl pelieHns
ypaBHEHUN TpeTben n
16 YeTBEPTOM CTENEHEN
pasrioXeHneMm Ha
MHOXUTENN
[Mpumepbl pelieHns
17 ypaBHEHUN TpeTben n

YeTBEPTOMN CTENEHEN
pasrioXXeHeM Ha



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

18

19

MHOXUTEIN

PeweHune apobHo-
paunoHanbHbIX
ypaBHEHUN
PeweHne apobHo-
paunoHanbHbIX
ypaBHEHUN

Bubnuoteka LIOK
https://m.edsoo.ru/7f43c9b
6

Bubnuoteka LJOK
https://m.edsoo.ru/7f43c9b
6

20

PelleHne TeKCTOBbIX
3agav
anredpanyeckum
MEeTOLOM

21

PelleHne TeKCTOBbIX
3agav
anredpanyeckum
METOAOM

22

23

PelueHne TekcToBbIX
3apad
anredpanyeckum
MEeTOA0M

KoHTponbHasa paboTa
no Teme "YpaBHeHMs
C OHOM NepeMeHHOoM

24

YpaBHeHue ¢ oByMA
nepemMeHHbIMU U ero

rpaduk

Bubnuoteka LJOK
https://m.edsoo.ru/7f43d0b
4

25

YpaBHeHue ¢ oByMS

Bubnuoteka LLIOK



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

nepeMeHHbIMU N ero
rpadouk

https://m.edsoo.ru/7f43d0b
4

26

27

Cuctema aByx
NIMHENHBbIX YPaBHEHUN
C AByMSA
nepeMeHHbIMU 1N eé
pelueHne

Cuctema aByx
NUHEWHbIX YpaBHEHUN
C AByMA
nepemMeHHbIMN N eé
pelueHne

28

29

Cuctema gByx
NIMHENHBbIX YPpaBHEHUN
C ABYMS
nepemMeHHbIMU U eé
pelueHne

Cuctema gByx
NUHEWHbIX YpaBHEHUN
C ABYMS
nepemMeHHbIMU U eé
pelueHne

30

PeweHune cuctem
OBYX ypaBHEHUN,
OAHO 13 KOTOPbIX
nuHenHoe, a gpyroe
— BTOpPOW CTeneHn

Bubnuoteka LLOK
https://m.edsoo.ru/7f43d23
a



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

31

PeweHne cuctem
ABYX ypaBHEHUN,
OAHO N3 KOTOPbIX
NUHENHoe, a apyroe
— BTOPOM CTEMNEHN

Bubnnoteka LJOK
https://m.edsoo0.ru/7f43d55
a

32

33

PeweHune cuctem
ABYX YpaBHEHUH,
OZHO N3 KOTOPbIX
NUHENnHoe, a apyroe
— BTOPOW CTENEHU

PeweHune cuctem
ABYX ypaBHEHUN,
OZHO U3 KOTOPbIX
nuHenHoe, a gpyroe
— BTOPOW CTENEHU

34

['padbunyeckas
MHTepnpeTauus

CNCTEMDI ypaBHeHI/II7I C

ABYyMA nepemMeHHbIMA

35

PelleHne TeKCTOBbIX
3agad
anrebpanyeckum
crnocobom

36

PelueHne TekcToBbIX
3agav
anrebpanyecknm
cnocobom



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

37

38

KoHTponbHasa paboTa
no teme "Cucremol
ypaBHeHnn"
Yncnosble

HepaBeHCTBA U NX
CBOWCTBa

39

Uncnosble
HepaBeHCTBa N UX
CBOWUCTBAa

Bubnuoteka LJOK
https://m.edsoo.ru/7f43ad5
a

40

JInHenHblE
HepaBeHCTBaA C O4HON
nepemMeHHoOn n nx
pelleHue

Bubnnoteka LJOK
https://m.edsoo.ru/7f43af08

41

JInHenHble
HepaBeHCTBaA C O4HON
nepemMeHHoOn n nx
pelleHue

Bubnnoteka LJOK
https://m.edsoo.ru/7f43af08

42

JInHenHble
HepaBeHCTBA C O4HON
nepemMeHHoOu N nx
pelleHne

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

43

Cuctembl NMMHENHbIX
HepaBEHCTB C OQHOW
nepemMeHHoOu N nx
pelleHve

44

CucTteMbl NNHENHbIX



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

HepaBEHCTB C OQHOW
nepemMeHHoOn n nx
pelleHne

CuctemMbl NIMHENHbIX
HepaBEHCTB C OQHOW

45 y
nepemMeHHON 1 nx
pelueHne
KBagpaTtHble Bubnnoteka LJOK
46 HepaBeHCTBa N UX https://m.edso0.ru/7f43b09
peLleHne 8
KBagpaTtHble Bubnnoteka LJOK
47 HepaBeHCTBa U NX https://m.edso0.ru/7f43b21
pelleHue e
KBagpaTHble Bubnnoteka LJOK
48 HepaBeHCTBa U NX https://m.edsoo.ru/7f43b5a
peLleHne 2
KBagpaTHble
49 HepaBeHCTBa U UX
pelleHve
KBagpaTHble
50 HepaBeHCTBa U UX
pelleHne
I:E?i;fg;a;m Bubnnoteka LJOK
51 https://m.edsoo.ru/7f43b09

HepaBEeHCTB N CUCTEM
HepaBeHCTB C ABYyMA

8



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098

nepemMeHHbIMN

"padmyeckas
NHTepnpeTauus
52 HepaBeHCTB U CUCTEM
HepaBEHCTB C ABYMS
nepemMeHHbIMM
KoHTponbHasa paboTta
53 no teme
"HepaBeHcTBa"
KBagpatuyHas Bubnnoteka LJOK
54 dyHKUMSA, e€ rpaduk https://m.edso00.ru/7f4396¢
N cBONCTBA 6
KBagpatuyHas Bubnnoteka LJOK
55 dyHKUNA, e€ rpaduk https://m.edso00.ru/7f43984
N cBONCTBA 2
KBagpatuiHas Bubnnoteka LJOK
56 dyHKUMSA, e€ rpaduk https://m.edso00.ru/7f4399b
N cBOMCTBA 4
Mapabona,
KOOpAWHaTbI Bubnnoteka LJOK
57 BEpLUMHbI napabonkl, https://m.edsoo.ru/7f439eb
OCb CUMMETPUN 4
napabonsbl
Mapabona, Bubnuoteka LLOK
58 KOOpAnHaTbl https://m.edso0.ru/7f43a03

BEpLUNHBI Napabonsl,

a



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

OCb CUMMETPUN
napabonsl

59

60

Mapabona,
KOOpAMHaTbI
BEPLUMHbI Napabonkl,
OCb CUMMETpUMU
napabonsbl

Mapabona,
KOOpANHaTbI
BEPLUMHbI Napadonsl,
OCb CUMMETpUM
napabonbl

BubnuoTteka LJOK
https://m.edsoo.ru/7f43ala
C

Bubnuoteka LJOK
https://m.edsoo.ru/7f43a31
e

61

62

Mapabona,
KOOpANHaTbI
BepLMHbI Napabonbl,
OCb CUMMETPUN
napabonsbl

Mapabona,
KoopauHaTbl
BepLMHbI napabonsbl,
OCb CUMMETPUN
napabonbl

Bubnnoteka LJOK
https://m.edsoo.ru/7f43a52
6

63

padpunkn pyHKUNA: Yy
= kx, y = kx + b, y=k/x,
y=x%, y=VX, y=[X|

64

[Mpadpmkmn pyHKUNA: Y
= kx, y = kx + b, y=k/x,



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

y=x?, y=vX, y=[x|
Mpadpmkmn pyHKUNR: Y

65 = kx, y = kx + b, y=k/x,
y=x%, y=vx, y=[X|
padmkn pyHKUMI: Y
66 = kx, y = kx + b, y=k/x,
y=x3, y=vX, y=[X|
Mpadmkmn pyHKUNRA: Y
67 = kx, y = kx + b, y=k/x,
y=X3, y=vX, y=[X|
Mpadmkmn pyHKUNRA: Y
68 = kx, y = kx + b, y=k/x,
y=X%, y=vX, y=[X|
KoHTponbHasa paboTta Bubnmorexa LIOK
69 | . https://m.edsoo0.ru/7f43ab8
no teme "®PyHKUMN 4
MoHsTHE YncnoBou Burbnmoreka LIOK
70 https://m.edsoo0.ru/7f43e6¢
nocnegoBaTenNbHOCTH 5
3agaHue
nocnegoBaTesribHOCTU Bubnnoteka LJOK
71 PEeKypPPEHTHON https://m.edsoo.ru/7f43ebd
doopmyrion u a
doopmyrnon n-ro yreHa
72 ApudmeTtnyeckas u Bubnuoteka LLIOK

reomeTpuyeckas

https://m.edsoo.ru/7f43ed7



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

nporpeccum e
ApudmeTtnyeckas u
73 reomeTpuyeckas Bubnuorexa LIOK
P https://m.eds00.ru/743f3b4
nporpeccum
dopmyribl N-ro YreHa
o | e sracrera oK
P . https://m.edsoo.ru/7f43f58a
nporpeccumn, CyMmmbl
nepBbIX N YNEHOB
dopmynbl N-ro YneHa
a eTU4YEeCcKon
I i srcrera oK
P - https://m.edsoo.ru/7f43ef2c
nporpeccum, CyMmbl
nepBbIX N YrEHOB
dopmyrbl N-ro YrneHa
a eTU4YeCcKon
1o |
P . https://m.edsoo.ru/7f43f0c6
nporpeccum, CyMmmbl
nepBbIX N YNEHOB
dopMyribl N-ro YneHa
| e orcrera oK
P . https://m.edsoo.ru/7f43f72e
nporpeccuin, CyMmbl
nepBbIX N YrEHOB
bopmynb! n-ro queHa Bubnuoteka LLIOK
78 apndpmeTmyeckomn n

reoMeTpu4eckoun

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



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

nporpeccum, CyMmbl
nepBbIX N YreHOB

79

N3o06paxxeHne uneHoB
apndmMeTU4ecKon u
reoMeTpu4ecKomn
nporpeccumn TouKkamm
Ha KoopAMHaTHOMN
NOCKOCTHU

80

81

82

83

84

N3o006pakeHne uneHoB
apudpmeTmyeckomn n
reoMeTpu4ecKomn
nporpeccum To4Kkamm
Ha KoopAMHaTHOMN
NOCKOCTHU

JINHEWHBIN N
3KCMNOHEHLUNanbHbIN
pocCT

CroXHble NpoLEHTbI

CnoXHble NPOLEHTHI

KoHTponbHasa paboTa
no teme "Ymucnosble
nocnenoBaTeribHOCTU

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

BubnuoTteka LJOK
https://m.edsoo.ru/7f4401a
6

BubnuoTteka LJOK
https://m.edsoo0.ru/7f4404{8



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

85

86

MoBTOpEHME,
0600LieHne n
cuctemaTmsayus
3HaHMW. 3anunchb,
CpaBHeHWe, OeNCTBUS
C AENCTBUTENbHbIMN
ymncnamu, Yncnosas
npsamas

[MoBTOpEHME,
ob6obLeHne un
cucrtemaTmnlaums
3HaHUW. NMpoLeHTHI,
OTHOLLUEHUS,
nponopuum

87

[MoBTOpEHNME,
ob6obLeHne un
cuctemaTulauus
3HaHun. Okpyrnexue,
npuénmxkeHne,
OLleHKa

88

MoBTOpEHNKE,
0600LieHne n
cucrtemaTmnaaums
3HaHuW. PelwieHune
TEKCTOBbIX 3a4au
apndMeTUYEeCKUM
cnocobom

Bubnnoteka LJOK
https://m.edsoo.ru/7f443b1
2



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

89

MoBTOpEHME,

0600LieHne n
cuctemaTmsayus

3HaHuNn. PelwieHne 1
TEKCTOBbIX 3a4a4
apudMeTUYECKUM

cnocobom

BubnuoTteka LJOK
https://m.edsoo.ru/7f443cd
4

90

[MoBTOpPEHME,

ob6obLeHne u
cuctemaTmsayus

3HaHuNn. PelwieHne 1
TEKCTOBbIX 3a4a4
apudpmMmeTmyecKkum

cnocobom

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

91

[MoBTOpEHNME,

ob6obLeHne un
cuctemaTulauus

3HaHWUMN.

MpeobpasoBaHue 1
anredbpanyeckunx

BblpaXXeHun,

AonycTuMble

3Ha4YeHus

Bubnnoteka LJOK
https://m.edsoo.ru/7f4441c
a

92

MoBTOpEHNKE,
0600LieHne n
cucrtemaTtmnsaums
3HaHWUMN.

Bubnuoteka LLOK
https://m.edsoo.ru/7f44436
4



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

MpeobpasoBaHue
anrebpanyeckmnx
BbIpaXXeHUN,
O0MNyCTUMble
3Ha4YeHns

93

MoBTOpPEHNKE,
ob6obLeHne u
cuctemMaTulauus
3HaHWUMN.
MpeobpasoBaHue
anredbpanyeckunx
BblpaXXeHun,
AonyCTUMble
3Ha4YeHus

Bubnnoteka LJOK

https://m.edsoo.ru/7f4446f2

94

[MoBTOpEHNME,
ob6obLeHne un
cuctemaTulauus
3HaHWUMN.
MpeobpasoBaHue
anredbpanyeckunx
BblpaXXeHun,
AonycTuMble
3Ha4YeHus

Bubnnoteka LJOK

https://m.edsoo.ru/7f444a9

4

95

MoBTOpEHNKE,
obobLeHne un
cuctemaTmnsauus

3HaHUN. PyHKLUNK:

Bubnnoteka LJOK

https://m.edsoo.ru/7f444c5

6



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56

96

97

NOCTPOEHMUE,
CBOMCTBA M3Y4YEHHbIX
dyHKLMI
MoBTOpPEHNKE,
0606LeHne n
cucTemaTmsaums
3HaHUN. PYHKUMN:
NOCTPOEHHUE,
CBOWCTBA U3YYEeHHbIX
dyHKLMI
[MoBTOpEHME,
obobLeHne n
cucTemaTm3aums
3HaHUN. PyHKUUN:
NOCTPOEHMUE,
CBOWCTBA U3YYEeHHbIX
dyHKUMI

Bubnnoteka LJOK
https://m.edsoo0.ru/7f444f44

Bubnnoteka LJOK
https://m.edsoo0.ru/7f44516
a

98

[MoBTOpEHNKE,
obobLeHne n
cuctemaTtumsaumns
3HaHUN. PyHKUNN:
NOCTpOEHMe,
CBOMCTBA MU3Y4YEeHHbIX

dyHKUMI

Bubnuoteka LLOK
https://m.edsoo.ru/7f4452e
6

99

MoBTOpPEHNKE,
0606LeHne u
cuctemaTmlaums

Bubnuoteka LJOK
https://m.edsoo.ru/7f44551
6



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

3HaHun. ['padnyeckoe
pelleHne ypaBHEHUN
N NX cUCTEM

MoBTOpPEHNKE,
0606LeHne n
cucrtemaTusaums
3HaHuK. ['padomnyeckoe
peLleHne ypaBHeHUM
N UX cucTem

100

O60o06LeHne n
101 cuctemaTmnsauymsi 1
3HaHUKU

Ob6o0LeHne n
102 cuctemaTmnsauyms 1
3HaHUU

OBLLEE KOJIMYECTBO

YACOB MO NMPOIrPAMME 102







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

7 KINACC

Kon
npoBepsieMoro
pe3ynbTaTta

1

NMpoBepsieMble NpeaMeTHbIe pe3yfbTaTbl OCBOEHUSA
OCHOBHOM OoGpa3oBaTesibHOM NporpamMmmbl
OCHOBHOI0 0o6Lero o6pasoBaHus

Yucna v BblMUCNEeHUd

1.1

BbinonHATb, coveTtas YCTHblE U MNMNCbMEHHbIE I'IpVIéMbI,
apVICt)MeTI/I‘-IeCKI/Ie AENCTBUSA C paunoHalribHbIMA
Yyncnamm

1.2

HaxoanTb 3Ha4YeHNS YMCMOBbLIX BblpaXXeHUN, NPUMEHNATb
pa3HoobpasHble cnocobbl W MNPUEMBbI  BblMUCNEHUSA
3HayeHMn  OpPOBHbIX BblpaXXeHun, coaeprKaLmnx
0ObIKHOBEHHbIE N AECATUYHbIE OpOobU

1.3

1.4

[MepexoanTb OT o4HOW (POPMbI 3anMcu Yucen K gpyrom
(NnpeobpasoBbiBaThL AECATUYHYIO Apobb B
OObIKHOBEHHYIO, OObIKHOBEHHYIO B [OECATUYHYK, B

4YaCTHOCTU, B 6ECKOHEYHYIO OECATUYHYIO OpObb)

CpaBHuMBaThL 1 yNnopsgovMBaTth paLMoHarnbHble Yucna

1.5

1.6

Okpyrnatb yncna

BbinonHATb  NpUMKMOKY M OLUEHKY  pesynbTaTa
BbIYMCMNEHUN, OLEHKY 3HAYEHMI YMCIOBbIX BbIPaXXEHUN.
BbiNnonHATL AEWCTBUS CO CTEMNEHsIMM C HaTyparbHbIMU
nokasatensamm

1.7

1.8

anIMeHFITb NPU3HaKn AOeJIMMOCTHU, pa3fioXeHne Ha
MHOXXUTEJTN HAaTYypalibHbIX YNCET

PewaTtb NPaKTUKO-OPUEHTUPOBAHHbIE 3agadn,

CBA3aHHbIE C OTHOLLUEHNEM BEJTUYUH,
nponopumnoHaribHOCTbIO BEJIN4UH, npoueHTamMu,




WHTEpNpeTMpoBaTb pe3ynbTaTbl pPeLleHns 3agady cC
YY4ETOM OrpaHUYeHuUn, CBA3AHHbIX CO CBOMWCTBaAMMU

paccMmaTpmnBaeMbiX OObEKTOB

Anrebpanyeckne BblpaKeHus

2.1

Mcnonb3oBatb anrebpandeckyto TEPMMHOMOIMNIO U
CMMBONUKY, MNPUMEHATL €€ B Mpouecce OCBOEHUS
y4yebHoro matepumana

2.2

2.3

2.4

HaxoouTb 3Ha4yeHust OYKBEHHbIX BblpaXXeHui npwu

3aaHHbIX 3HA4YEHNAX NEePeMeHHbIX

BbinonHsaTb nNpeobpa3oBaHUS LENoro BbIPaXXeHUs B
MHOrouneH npuBedeHMeM MNoAoOHbIX  craraemblx,

pacKpbITUEM CKODOK
BbINONHATL YMHOXEHME OfHOYNeHa Ha MHOrOYNEH U
MHOro4fieHa Ha MHOroYneH, nNpPUMEHsTb opMyIsbl

KBagpaTta CyMMbl N KBagpaTta pa3HOCTU

2.5

OcyulecTBnsaTb pasnoxeHue MHOrO4YneHoB Ha
MHOXWUTENM C NOMOLLbIO BbIHECEHUSA 3a CKOOKM obLuiero
MHOXMWTENS, TPYNNMPOBKM CcraraemblX, MNPUMEHEHMS

dopMyn COKpaLLEHHOIO YMHOXEHUS

2.6

MpuMeHsATL  Npeobpa3oBaHUs  MHOrOYrieHoB  Ans
peLleHns pasnnyHbIX 3adady U3 MaTtemMaTuKu, CMEXHbIX

npegMeToB, U3 pearnbHOM NPaKTUKK

2.7

Mcnonb3oBaTb CBOWCTBA CTENEHEN C HaTypalribHbIMU

nokasaTensamu ans npeobpasoBaHUs BblpaXXeHWi

3.1

3.2

YpaBHeHNA N HepaBeHCTBa

PewaTb nuHeWHble ypaBHEHUS C OOHOW MepeMeHHOW,
NPUMEHAS nNpasunia nepexoga OT UCXOOHOro YypaBHEHUS
K paBHOCUIbHOMY eMmy. [1poBepaTb, ABMASETCA NU YUCHO

KOpHEM YypaBHEHUA

MpumeHaTb  rpaduyeckne MeTodbl MpU  peLleHun
NMUHENHbIX YPaBHEHUN U UX CUCTEM

3.3

MoaobupaTb NpuMepbl Map 4ucen, SBMASIOLMXCS




peleHnemM  JNIMHEMHOTO  ypaBHEHMSt C  OBYMS

nepemMeHHbIMA

3.4

CTpouTb B KOOPANHATHOM MIIOCKOCTU rpadpmuk NUHENHOTO
ypaBHEHUSs C [OBYMS NEePEMEHHbIMW;  MOSMb3ysCb

rpadukom, NpMBOAMTL NPMMEpPHI PELLIEHUST YPaBHEHUS

3.5

PewaTb cuctembl ABYX NMUHEWHbLIX YpPaBHEHUA C OBYMS

nepemMeHHbIMU, B TOM Yucre rpadmyeckm

3.6

CoctaBnaTb M pewaTb JIMHENHOE YpaBHEHME WNu
CUCTEMY JMHENHbIX YpPaBHEHUW MO YCNOBUIKO 3ajauu,
MHTEepnNpeTMpoBaTb B COOTBETCTBMA C KOHTEKCTOM

3aa4yu Nony4YeHHbINn pesynbTaTt

4.1

KoopauHaTtbl 1 rpacmkn. GyHKLUK

M3obpaxaTb Ha  KoOpAMHATHOM  MNPAMOM  TOMKM,
COOTBETCTBYIOLWIME 3afaHHbIM KOoOpAuHaTaMm, Jyuywu,
OTpe3KMU, WHTepBansl, 3anucblBaTb Yyncnosble

NPOMEXYTKM Ha anrebpanyeckom s3bike

4.2

OTtmevatb B KOOp,EWIHaTHOVI MJIOCKOCTU TOYKM MO

3aaHHbIM KOOpAWUHaTaMm

4.3

4.4

CtpounTb rpadukm NMHENHbIX QYHKUMIA. CTpoUTb rpadomk
yHKUMM Y = [X|

OnucbiBaTb € NoMOLWbD  OYHKUMA  M3BECTHbIE
3aBMCUMOCTM MeXOy BennyMHamu: CKOPOCTb, BpPEMS,
paccTosHue, LEeHY, KONM4ecTBO, CTOMMOCTb,

NPON3BOAUTESNBLHOCTb, BpeMs, 06 bEM paboThl

4.5

4.6

HaxognTb 3HayeHMe YHKUMM 1O 3HAYEeHU eé
aprymeHTa

MoHumaTtb rpaduyeckut cnocob npeacTaBneHns W
aHanusa nHgopmMaumm, n3BrekaTb U MHTEpPNPEeTUPOBaTb
NHoOpMaLMIO M3 rpaduKoB pearibHbIX MPOLEeCCOB W

3aBUCUMOCTEN

8 KITACC




Kon
npoBepsieMoro
pe3ynbTaTta

NMpoBepsiemMble NpeaMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOM OoGpa3oBaTesibHOM NporpamMmmbl
OCHOBHOI0 00Lero o6pasoBaHus

1

Yuncna v BblMUCIEHUA

1.1

Mcnonb3oBaTtb HavanbHble npeacTaBneHns o]
MHOXECTBE AENCTBUTESNbHbLIX 4YnCen ONs CpaBHEHWUS,
OKpYrneHus n BbIYMCIIEHMN, n3obpaxaTtb
ODENCTBUTESNbHbIE 4UCla TOYKaMM Ha KOOpAMHATHOM
NpPSAMON

1.2

1.3

MPUMEHSTL MOHATME apUdMETUYECKOro KBaapaTHOro
KOPHS, HAaXOAMTb KBagpaTHble KOPHW, UCMOMb3ysi Mpwu
HeobxoanMocTu KanbKynstop, BbINOSHATD
npeobpa3oBaHus BblpaXKeHWN, coaepKaLLmx
KBaApaTHble KOPHU, UCMOSb3ys CBOMCTBA KOPHEN

Wcnonb3oBaTb 3anvcy GOMblMX M ManblX Yucen c

MOMOLLbIO AECATUYHBIX Apobelt u cTeneHen Yyucna 10

Anrebpanyeckne BblpakeHus

2.1

anIMeHFITb NOHATNE CTeneHn C uUerbliM MoKa3arternem,
BbIMOJTIHATb I'Ip606pa3OBaHI/I‘i-I Bblpa)KeHMIZ, coaepKamnx

CTerneHu C uenbiM nokKka3arteriem

2.2

2.3

BbinonHATb TOXAECTBEHHbIE npeobpasoBaHus
pauMOHanbHbIX  BbIPaXXEHMA Ha OCHOBE  MpaBun
AENCTBUA Ha4 MHOrovneHamm u anredpandeckumm
Apobsamu

PacknaobiBaTtb KBa,D,paTHbIVI TpéX‘-IﬂeH Ha MHOXNTEJTN

24

anMeHﬂTb npeo6pasoBaH|/|;| Bblpa)KeHI/II;I Ona peweHnd
pa3/In4yHbIX 3adau n3 MaTeMaTuKu, CMEXHbIX

npegmeToB, U3 pearibHOW MPakTUKA

3.1

ypaBHeHI/IFI N HepaBEHCTBA

PewaTb nuHenHble, KBagpaTHble YpaBHEHUS W
pauMoHanbHble YpaBHEHUs, CBOAAWMECH K HUM,
CUCTEMbI BYX YPaBHEHUIN C ABYMS NEePeEMEHHbIMU




3.2

3.3

MpoBOOMTL MpocTenune uccnenoBaHUA YpaBHEHUU W
CUCTEM YpaBHEHWA, B TOM 4UCNE C MPUMEHEHUEM
rpadpuyecknx npencraBneHMn (yctaHaBnmBaTb, UMeeT
NN ypaBHEHWE UMW CUCTEMA YPaBHEHUN peLUeHNd, ecrnv

MMeeT, TO CKOSbKO, N Npo4ee)

MepexoanTb OT crnoBeCcHOM POPMYITMPOBKU 3aa4un K eé
anrebpanyeckon mogenn C MNOMOLLbIO COCTaBMNeHUs
ypaBHEHUS nnm cucTembl ypaBHEHUH,
MHTEpNpeTMpoBaTb B COOTBETCTBUM C KOHTEKCTOM

3aa4u Nony4YeHHbINn pesynbTaTt

3.4

MpuMeHATb CBOMCTBA YUCMOBbIX HEpaBeHCTB Ans
CpaBHEHUS, OLIEHKN, peluaTb SfIMHEeNHble HepaBeHCTBa C
OOHOM  MepeMeHHOM WU  UX CUCTEeMbl, [daBaTb
rpadouyeckyto  UNNKCTPaUMI0  MHOXeCcTBa peLlleHun

HepaBeHCTBA, CUCTEMbI HEPABEHCTB

OyHKUMK

4.1

4.2

9 KITACC

MoHnMaTb M ncnonb3oBaTb PYHKUNOHANbHbIE MOHATUSA

N 4a3blk  (TEPMUHbLI, CUMBONKNYECKME 0O03HaAYEHMS),

onpefensatb  3HayeHuMe  (PyHKUMM N0 3HAYEHUIO

aprymeHTa, onpegensatb CBOWCTBA QYHKUMM MO €é

rpagouky

CtpouTb rpadumkm anemMeHTapHbIX OyHKLMIA Buaa:
y=k/x

k/x
, ¥y =X3, y = X3, y = |x|, onucbiBaTb CBOWCTBA YUCIIOBOM
dyHKLMKN NO €€ rpadpuky




Kon

MpoBepsieMble npeaMeTHbIe pe3ynbTaTbl OCBOEHUA

npoBepsieMoro OCHOBHOM OOpa3oBaTesibHON NpPorpamMmbl
pe3ynbTara OCHOBHOro obuiero o6pasoBaHus
1 Yuncna u BbluMCNeHns
11 CpaBHyBaTb M ynopsgouyuBaTb pauuoHanbHble U
' nppaLmoHasibHble Ynucna
BbinonHATb apndmeTnyeckme nencrTeus c
15 pauMoHanbHbIMM  YucCfiamu, co4veTad  YCTHble W
' MUCbMEHHbIE MPUEMBI, BbINOMHATL BbIMUCIIEHUS C
MppaunoHanbHbIMK YUCIaMM
HaxoguTb 3Ha4YeHnsi CTeneHewn C LenbiMu nokasatensamm
L3 N KOPHEWN, BbIYNCASATbL 3HAYEHNSA YMCNOBbLIX BblpaXKeHNN
Okpyrnate  OEWCTBUTENbHbIE  YUCMa,  BbIMOSHATb
1.4 NPUKUAKY pe3yrbTaTa BblYUCIEHWUA, OLEHKY YUCIIOBbIX
BblpaXXeHum
2 YpaBHeHNA U HepaBEHCTBa
Pewatb nuHenHble U1  KBagpaTHble  YpaBHEHMWA,
2.1 ypaBHEHUs, CBOOSALMECH K HUM, npocTenwme ApobHo-
paunoHarbHble ypaBHEHUS
PewaTtb cuctembl ABYX NMUHEWNHbIX YpaBHEHUN C OBYMSA
2.2 NepeMeHHbIMU N CUCTEMbI ABYX YPaBHEHUN, B KOTOPbIX
OAHO ypaBHEHME He SBNAETCS NIMHEeNHbIM
PewaTtb TekcToBble 3agayn anrebpanyecknm cnocobom
2.3 C MOMOLbIO COCTaBNEHUA YpaBHEHUA WUNU CUCTEMbI
ABYX YpPaBHEHUI C ABYMS NEpPEMEHHbIMU
MpoBOAMTL MNpocTenne uccrnefoBaHUA ypaBHEHUN WU
CUCTEM YpaBHEHWA, B TOM 4UCMEe C MPUMEHEHUNEM
24 rpadpuyeckmx npencraBneHumn (Hanpumep,

yCTaHaBlinMBaTb, UMEET JIN YypaBHEHWE WUIIN CUCTEMA

yPaBHEHUN peLleHNs, eCfii UMEET, TO CKOJIbKO)




2.5

2.6

PewaTb  nvHenHble  HepaBeHCTBa, KBagpaTHble
HepaBeHCTBa, M300paxaTb pelleHne HepaBeHCTB Ha
4YMCOBOW MPSIMOWN, 3anuCbiBaTb PELLUEHME C MOMOLLbIO

CMMBOIJ10B

PewaTtb cuctembl JIMHENHBLIX HEpPaBEeHCTB, CUCTEMbI
HepaBEHCTB, BKMNKOYawLWMe KBagpaTHOE HEepaBEHCTBO,
n3obpaxaTb peLleHMe CUCTEMbI HepaBeHCTB Ha
4YMCMOBOM MNPSIMON, 3anUCbiBaTb PELlEHUE C MOMOLLbIO

CMMBOIJ10B

2.7

Mcnonb3oBaTtb HepaBeHCTBa MNpun peleHnn pas3syindyHbiX

3agad

DyHKUMM

3.1

3.2

3.3

PacnosHaBaTb (pyHKUUM M3y4eHHbIX BUOOB. [oka3biBaTb
CXeMaTuM4yeCKu pacrorioXeHne Ha  KoOpAWHATHOW
NnockoctTu rpadukoB yHKuun Buaa: y=kx, y=kx+b,
y=k/x, y=ax?*tbx+c, B 3aBUCMMOCTM OT 3HAYEHUM

KO3(ppULUNEHTOB, ONUCLIBaTb CBOMCTBA (PYHKLINK

lMokasbiBaTb  CXemaTUdecKku pacnorioXeHne  Ha
KOOPAWHATHOW MMNOCKOCTU rpadpukoB (PyHKUUW BUOa y =
YX, Y = |X| n onucbiBaTb cBONCTBA OYHKLMNN

CtpouTtb © wn3obpaxaTb CXemMaTU4yecknm rpadoukm

KBagpaTUYHbIX  (PYHKUMWA,  ONUCbiBaTb  CBOWCTBA

KBagpaTUYHbIX PYHKUMI NO UX rpadpukam

3.4

PacnosHaBaTb KBagpaTu4dHyo QYHKUMIO 1Mo dhopmyre,
NPUBOAUTL NPUMeEpPbl  KBagpaTU4HbIX  OYHKUMA K3

peanbHOW XU3HW, PU3NKN, reoMeTpum

4.1

ApudmeTndeckas n reometTpudeckas nporpeccum

PacnosHaBaTb apudMeTU4ecKkytdo N reoMeTpUdecKyto

nporpeccun npu pa3Hbix cnocobax 3agaHus

4.2

BbINOMHATL BbIYMCIEHNA C NCMONb30BaAHNEM cbopmyn n-




ro 4neHa apuMeTUyeckom U TreoMeTpU4ECcKomn

nporpeccuii, CyMMbl NePBbIX N YNeHOB

V|306pa)KaTb YJieHbl nocriegoBaTesibHOCTMU TOYKaMU Ha

4.3
KOOpAMHATHOWN NITIOCKOCTH
Pewate  3agaum, CBSI3aHHble C  4YMCnoBbIMU
nocrniegoBaTefibHOCTAMM, B TOM  4ucrie 3ajaydv  u3
4.4

peanbHOM XM3HW (C WMCMONb30BaAHWEM KamnbKynsatopa,

LUMAPOBLIX TEXHONOIMM)




NMPOBEPAEMBbBIE 3JIEMEHTbI COOAEPXXAHUA

7 KNNACC
Kon lNMpoBepsieMbin 3NeMEeHT coaepKxaHus
1 Yucna n BbluncneHuns
[Opobn O0ObIKHOBEHHbIE W [OECATUYHbIE, Nepexon OT OOHOW
11 dopmbl 3anucu gpoben Kk apyron. lNoHATME paumoHanbHOro
' yucna, 3anucb, CpaBHEHME, YNnopsaovYMBaHWE pauMoHaribHbIX
yucen
ApudmeTnyeckne OencTBus € pauMoHarnbHbIMW - YUCNAMM.
12 PeweHune 3agay u3 peanbHOW NPakTUKKM Ha YacTu, Ha gpobun
CteneHb C HaTypanbHbIM MOKasaTenem: onpeaeneHuve,
1.3 npeobpa3oBaHne BbipaXeHWU Ha OCHOBE OMpeaerneHunsl, 3anncb
BonbLumx Yncen
MpoueHThbl, 3anMcb NPOLEHTOB B Buae Apobu n gpobu B BUae
14 NPOLEHTOB. TpWM OCHOBHblE 3aJayM Ha MNPOLEHTbI, pPeLlueHue
3aja4 13 peanbHOW MpPakTUKn
1 MpumeHeHne  npu3HakoB  OeNUMOCTU,  pasrioXeHue  Ha
2 MHOXWUTENN HaTyparbHbIX YMucen
1 PeanbHble 3aBUCMMOCTM, B TOM 4ucre npsmas u obpaTHas
© MPONOPLMOHANLHOCTY
2 Anrebpanyeckme BblipaxeHus
lMepeMeHHble, YNCOBOE 3HAYEHUE BbIPAXEHUS C NEePeMEHHON.
21 [onycTuMble 3Ha4YEeHUS NePEMEHHbIX
25 lMpencraBneHve 3aBMCUMOCTM MeXAy BenuynHamm B BuAe
' doopmynbl. BelumcneHus no popmynam
) MpeobpaszoBaHne OyKBEHHbIX BbIPaXXEHWUW, TOXAECTBEHHO
3 paBHbIE BbIPaXEHUS
2.4 CBowicTBa CTeneHn ¢ HaTypanbHbIM Nnokasatenem




OpHouneHnbl U MHoroyneHbl. CteneHb MHoro4dneHa. CnoxeHue,

2 Bbl4MTaHNE, YMHOXEHNE MHOIO4N1eHOB
dopmysnbl  COKpPALWLEHHOTO YMHOXEHUs: KBagpaT CyMMbl U
2.6 KBagpaT pasHocTn. Popmyna pasHOCTU KBagpaToB. PasnoxeHue
MHOrOYrIEHOB HA MHOXUTENN
3 YpaBHeHuUs
31 YpaBHeHne, KOpeHb YypaBHeHWs, npasurna npeobpas3oBaHus
' ypaBHEHUs!, PaBHOCUINBHOCTb YpaBHEHUN
3.2 JInHenHoe ypaBHeHWEe C OOHOW MEPEMEHHOW, YUCNO KOPHEW
' NMMHENHOro ypaBHEHWS, pelleHne NMMHENHbIX YpaBHEHUN
3.3 CocTaBneHne ypaBHEHMA MO YCroBuO 3agayn. PeweHue
' TEKCTOBbIX 3aZa4 C MOMOLLbIO YpaBHEHUN
3.4 JInHenHoe ypaBHEHME C ABYMS NepeMEHHbIMU N ero rpadovk
Cuctema OBYX JIMHEMHbIX YpaBHEHUW C OBYMS MEepeMeHHbIMU.
3.5 PeweHune cuctem ypaBHeHUI cnocobom nogctaHosku. [Npumepsl
peLleHns TEKCTOBbIX 3aa4y C MOMOLLbIO CUCTEM YpaBHEHUN
4 KoopauHaTthbl 1 rpadomkn. OyHKLnK
4.1 KoopanHaTa TOYKM Ha NpssMOWn
YucnoBble NpPoOMeXyTKN. PaccTosiHne mexgy ABYMS Toukamu
42 KOOpAWHATHOW npsamMon
3 MpamoyronbHas cuctema koopamHat, ocn Ox n Oy. Abcuucca u
4 OopAnHaTa TOYKM Ha KOOPAWUHATHOW NSIOCKOCTU
44 Mpumepbl rpadukoB, 3agaHHbIX opMynamu. YteHne rpadomMkoB
' pearibHbIX 3aBUCMMOCTEN
4.5 MoHaTtne dyHkumnn. 'padumk pyHKumn. CBONCTBA (PYHKLMI
4.6 JInHenHasa dyHKuus, eé rpaduk. Mpadmk oyHKUMK y = [X|
47 padnyeckoe pelwieHne FnUHENHbIX YpaBHEHUA U CUCTEM

NMNHENHbIX ypaBHEHUN

8 KITACC




Kon

MpoBepsieMbI 3NIeMeHT coaepXaHus

1 Yncna v BbluMCneHus
KBagpaTHbIn KOpeHb n3 4dncna. MNMoHatne o6 mppaumoHanbHOM
L1 yncne. [lecatmyHble NpubNMXeHnss nppaumoHanbHbIX YUCen
CeorictBa apudMeTUveckmx KBagpaTHbIX KOpPHEM U KX
1.2 npUMeHeHne K npeobpas3oBaHMI0 YUCHIOBbIX BbIPAXEHUA U
BbluMcneHnam. [lenctemntenbHble Ynucna
CteneHb c uenbiM nokasaTtenem n eé ceoncrtea. CtangapTHasd
13 3anuck yMcna
2 Anrebpandeckme BbipaeHus
’1 KBagpaTHbl TPEXYSEH, pasnoXeHwe KBaapaTHOro TpEex4dneHa
' Ha MHOXWUTENu
2 Anrebpandeckass gpobb. OCHOBHOE CBOWCTBO anredbpanyeckou
' apo6m
)3 CrnoxeHue, BblYUTaAHUE, YMHOXEHWE, aeneHne anrebpanyeckmx
' apoben
2.4 PaumoHarnbHble BblpaXeHns n nx npeobpasoBaHue
3 YpaBHEHNA N HepaBeHCTBa
31 KBagpaTtHoe ypaBHeHue, dopmMmyna KOpHen KBagpaTHOro
' ypaBHeHus. Teopema BureTta
3.2 PelwieHne ypaBHeHUI, CBOAALWMXCA K JIMHEVMHBIM N KBaApaTHbIM
3.3 [MpocTenwme apobHo-paunoHarnbHble YpaBHEHNUS
'padhunyeckas WHTepnpeTayma ypaBHEHUN C ABYMA
3 NEPeMEHHbIMU U CUCTEM JIMHEWHbIX YpPaBHEHUW C ABYMS
4 nepeMeHHbiMn. [lpumepbl  peleHus CUCTEM  HEeNUHEWHbIX
ypaBHEHUN C OBYMS NepeMeHHbIMU
3.5 PeweHune TekcToBbIX 3aga4 anrebpanyecknm cnocobom
3.6 UuncnoBble HepaBeHCTBa N X CBOUCTBA
3.7 HepaBeHCTBO C 0gHOW NepeMEHHOM
3.8 PaBHOCUNBLHOCTbL HEPABEHCTB
3.9 JInHenHbIE HEpPaBEHCTBA C O4HOW NepeMeHHON




3.10

Cuctembl NMMHENHbIX HEPABEHCTB C OAHOW NepemMeHHOoM

4 DyHKUMN
41 MoHatne yHkumn. OBRacTb onpefeneHnss U MHOXECTBO
' 3Ha4yeHun pyHkumn. Cnocobbl 3agaHnsa pyHKUMi
4.2 Mpaduk pyHKUMKN. YTeHne cBONCTB OYHKLUM MO €€ rpadouky
43 [Mpynmepbl rpadunkoB PyHKUNIN, OTpaXarLwmx pearnbHble
' npoLecchbl
PyHKLMW, onucblBaLune NPSAMYHO n obpaTHyto
44 NponopLMOHasribHble 3aBUCUMOCTU, NX rpadpunkn
4.5 OyHKUMKN y =x2 y = X3
4.6 PyHkUMN Y = [1X, ¥ = |X|
4.7 ['padhmyeckoe pelleHne ypaBHEHUN N CUCTEM YPaBHEHUN
9 KI1IACC
Kop lNMpoBepsieMbIN aNIeMEHT coaepKaHus
1 Yucna un BbluncneHuns
PaunoHanbHble 4ucna, uppaumoHarbHble 4ucria, KOHEYHble W
1 BeckoHeuvHble fecsaTUYHble Apodu
MHOXeCcTBO OeNCTBUTESNbHbBIX YNCES, OENCTBUTENbHbIE YNCNa Kak
) BGeckoHeuHble aecATudHble aOpobu. B3auMMHO  OgHO3Ha4yHoe
L COOTBETCTBME MEXAY MHOXECTBOM [AeWCTBUTESIbHbIX 4YUCEN W
KoopauHaTHOW npsimon. CpaBHeHNE OENCTBUTENBbHbLIX YnCen
1.3 ApudmeTnyeckne 0eNCTBUA ¢ 4ENCTBUTENBHBIMU YUCNAMU
N3mepeHnsa, npubnmxkeHuss, oOueHkn. Pasmepbl 00bEKTOB
oKpyXawLiero Mmmpa, ASIMTENbHOCTb MPOLECCOB B OKpyXalLem
1.4 mupe.  [pnbnmxkéHHoe  3Ha4yeHWe  BESIMYUHbLI,  TOYHOCTb
npubnmkenns. OkpyrneHne uucen. [lpukMgka U oueHKa
pe3ynbTaToB BblYMUCITEHUN
2 YpaBHEHNA N HepaBeHCTBa
2.1 YpaBHeEHNA C O4HOW NepeMeHHOMN




JInHenHoe ypaBHeHMe. PelleHne ypaBHEHUN, CBOOSALMXCHA K

2.2 .
NNHENHbIM
KBagpaTHoe ypaBHeHWe. PelleHne ypaBHEHWW, CBOASLUMXCS K
23 KBaApaTHbIM
BukBagpatHoe ypaBHeHue. [lpumepbl peleHuss YypaBHEHUN
24 TPETbEN N YETBEPTON CTENEHEN PA3IIOXKEHNEM HA MHOXUTENN
2.5 PeweHne apobHO-paunoHanbHbIX ypaBHEHWI
2.6 Cuctembl ypaBHEHUN
2.7 YpaBHeHWe ¢ ABYMS NepeMeHHbIMU U ero rpaduk
5 PeweHne cuctem [OBYX JIMHEWHbIX YpaBHEHUWW C  [OBYMS
8 nepeMeHHbIMY
5 PewweHne cnctem OByx ypaBHEHUW, OOHO U3 KOTOPbLIX JIMHEWHOE, a
9 Apyroe — BTOPOI CTENeHH
paduyeckass uHTepnpeTauusi CUCTEMbl YpaBHEHUA C AOBYMSA
210 nepeMeHHbIMY
2.11 PelweHne TekcToBbIX 3agay anrebpanyeckum cnocobom
2.12 Uncnosble HepaBeHCTBA N X CBONCTBA
2.13 PelueHne NnMHeNHbIX HEPABEHCTB C OAHOMN NepeMeHHOn
2.14 PelweHune cuctemM nnMHeNHbIX HePaBeHCTB C O4HOW NepeMeHHOM
2.15 KBagpaTHble HepaBeHCTBa
padunyeckas MHTepNpeTaumsi HepaBeHCTB U CUCTEM HEpPaBEHCTB
210 C OBYMS NepeMeHHbIMN
3 OyHKUMM
1 KBagpatndHaa dyHkuus, eé rpadumk u csouctBa. [lapabona,
3 KOOpAWHaTbI BEPLUMHBI Nnapaborbl, 0Cb cCMMMeTpun napaborsbl
3.2 Mpadmkn dpyHkunn y=kx, y=kx+b n nx ceomncrsa
3.3 Mpadmkn yHkUMn y=K/X, y = X X CBONCTBA
3.4 "padunkn yHKUUW , N NX CBOUCTBA
4 Yucnosble nocrnenoBaTenbHOCTH
41 Onpepnenexue n crnocobsbl 3afaHvs YNCIOBbIX

nocrieqoBaTefibHOCTEMN. 3agaHue nocrnengoBaTesyibHOCTU




peKyppeHTHON oopmMyrnon 1 oopMysion N-ro YneHa

4.2

4.3

4.4

4.5

ApudpmeTundeckas nporpeccus. dopmynbl n-ro
apuMeTMYeCcKon NPorpeccum, CyMMbl NepsBbIX N YreHOB

"eomeTpunyeckas nporpeccusi. dopmynebl n-ro

reoMeTpUYecKon NPorpeccmm, CyMmbl NEPBbIX N YNEeHOB

YrneHa

YyyieHa

N3obpaxeHne 4YneHoB apudmMeTU4yeckon Un reoMeTpuyecKon

NpOrpeccun ToYKaMm Ha KOOPAWMHATHOM MNOCKOCTU. JIMHEWHbIN U

9KCMOHeHUnanbHbIn POCT

CnoXHble NPOLEHTbI




NMPOBEPAEMbBIE HA O3 N0 MATEMATUKE TPEBOBAHUA K
PE3YNIbTATAM OCBOEHUA OCHOBHOW OEPA3OBATEJIbHOM
NMPOrPAMMbI OCHOBHOI'O OBLLUEIT O OBPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

NMpoBepsiemble TpebOBaHMA K NpegMeTHbIM
pe3ynbTaTamMm OCBOE€HUS OCHOBHOM
obGpa3oBaTesnibHOM NporpamMmmbl OCHOBHOIO obLero
obpasoBaHusa Ha ocHoBe PI'OC

YMeHne  onepupoBaTb  MOHATUMSIMU:  MHOXECTBO,
NOAMHOXECTBO, Oonepauun Hag MHOXeCTBamu;, yMeHue
onepupoBaTb MNOHATUSMU: rpad, CBA3HbIA rpad,
AEPEBO, UWKM, MPUMEHSATb WX MpW pPeLleHMn 3apav;
yMeHMe wucnonb3oBaTb rpaduyeckoe npeacTaBneHme
MHOXECTB Afs ONuCaHus pearbHbIX MNPOLIECCoB W
SIBMEHWA, NpU peleHnn 3agad u3 Apyrnx y4ebHbix
npeaMeToB

YMeHne onepupoBaTb  MOHATUSIMU:  onpenenexHue,
akcmoma, Teopema,  [0Ka3aTenbCTBO; yMeHne
pacrno3HaBaTb MWCTMHHbIE W JOXHble BblCKa3blBaAHUS,
NPUBOAWUTL NPUMEPbI U KOHTPNPUMEpPHLI, CTPOUTb
BbICKa3blBaHUS U OTPUL@HNS BblCKa3blBaHWI

YMeHue onepupoBaTb MOHATUAMM: HaTypanbHOE YMCIIO,
NPOCTOE U COCTaABHOE YMCIO, AENMMOCTb HaTypanbHbIX
yucen, nNpu3Haku OenuMocTW, uenoe 4ucno, Moaysb
yucna, obblkHOBEHHaa Apobb M gecATMyHaa Opobb,
CTaHOapTHbIW  BUA 4YUCna, pauMoHanbHOE 4ucrho,
nppauuoHasibHoe Y1ucro, apudmMeTU4eCcKUn KBagpaTHbIN
KOpeHb;, YMeHWe BbIMOMHATL OENCTBUA C 4YuCramu,
CpaBHMBaTb W ynopsgouuBaTb 4ucra, nNpeactaBnsaTb
ynucna Ha KoopaMHATHOW NPSIMOW, OKPYrNATb 4MCNa;
yMeHne genatb MNPUKUOKY W OUEHKY pesynbTaTta
BbIYNCIIEHUN

YMeHMe onepupoBaTb MOHATUAMWU. CTEMNEHb C UEnbiM




nokasaternem, apudmMeTndeckui KBagpaTHbIA KOpPEeHb,
MHOrouneH, anrebpanyeckas Opobb, TOXAECTBO;
3HAaKOMCTBO C KOpPHEM HaTypanbHOW cTeneHu 6osblue
eANHULbI; YMEHMEe BbINOSTHATE pacy€Tbl No hopmMynam,
npeobpasoBaHus uenblx, APOBHO-paLNOHanbHbIX
BbIp@XXEHUA W BbIPaXEHUN C KOPHAMMW, pasfnoxeHune
MHOro4fleHa Ha MHOXUTenn, B TOM 4ucre C
ncnosib3oBaHnem OpMyn pasHOCTM KBagpaTtoB U

KBagpata CyMMbl N Pa3HOCTU

YMeHve ornepuposaTb NOHATUAMMN: 4yncnosoe
paBeHCTBO, ypaBHEHME COOHOW NepeMEHHON, YNCOBOE
HepaBEeHCTBO, HEPAaBEHCTBO C MEpPeMEHHOWN; YMeHue
pewaTb NMHENHbIE N KBafpaTHble ypaBHEHUs, OPO6HO-
pauMoHasnbHble YpaBHEHUSI C OAHOWM MNepeMeEHHOWN,
CUCTEMbl OBYX JIMHEWHbIX YpPaBHEHWW, JNMHENHble
HepaBeHCTBa U WX CUCTEMbl, KBagpaTHble U ApO6HO-
paunoHanbHble HepaBeHCTBa C OOHOW NepeMeHHOoNn, B
TOM YuCrie NpU peLleHnn 3agad ns apyrmx npegmeTos u
NpaKTU4ECKNX 3ajau; ymMeHue ncnonb3oBaTb
KOOPOMHATHYIO MNPAMYK0 W KOOPAWHATHYIO MNOCKOCTb
Anst n306pakeHnst peleHnn ypaBHEHNN, HEPABEHCTB U

cuctem

YMeHne onepupoBaTb MNOHATUAMWU: PYHKUMSA, rpadouk
doyHKUMN, Hynu dyHKLNN, NPOMEXYTKMU
3HaKOMOCTOSIHCTBA, NPOMEXYTKM BO3pacTaHus,
ybbiBaHUs, Hambomnbliee W HauMMeHbllee 3HayeHus
YHKUUKW; YMEHME onepupoBaTb MNOHATUSAMWU: MNpAMas
NponopLUUOHarbHOCTb, nuHenHas dyHKUMSA,
KBagpaTuyHas dyHKLUMSA, obpaTHas
nponopumoHanbHoCcTb, napabona, runepdona; ymeHue
CTPOUTb rpadouKkm YHKLNN, UCMONb3oBaTh rpadoukn Ons
onpeneneHns CBOMCTB NPOLECCOB N 3aBUCMMOCTEN, ANS
peweHna 3agavy w3 Opyrux yyebHbix npegmMeToB U




pearibHOM >KU3HW; YMeHue BblpaxaTb dopmynamm

3aBUCUMOCTHN MeXAYy BENTMYNHAMM

YMeHune onepupoBaTtb NOHATUAMM:
nocrnenoBaTenbHOCTb, apumeTnyeckas n
reomeTpuyeckas nporpeccuu; yMeHue WCnorb3oBaTb
cBOWCTBa nocrnegoBaTenbHoOcTeNn, POPMYISibl CyMMbl U
obLiero yneHa nNpu peLleHnn 3agad, B TOM Yncne 3agad
N3 Opyrmx y4ebHbIX NpeamMeToB U peasibHON XU3HU

YMeHue pellatb 3agayn pasHbiX TUMOB (B TOM YuCrie Ha
MPOLUEHTbI, OONN W 4acTu, ABWXeHue, paboTy, LeHy
TOBapoOB U CTOMMOCTb MOKYMOK U YCyr, Hanorun, 3agayu
M3 obnactn ynpaBneHust NUYHLIMWU U CEMENHBbIMU
dvHaHCcamMK);  yMeHMe  COCTaBNSATb  BblpaXKeHus,
YypaBHEHUSl, HEpaBEHCTBA W CUCTEMbI MO YCIOBMIO
3agayn, uccriegoBaTb  MOSNYYEHHOE  pelleHne U
oLeHnBaTb npaBAonogo6HOCTb NONYy4YeHHbIX

pe3yrbTaTtoB
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YMeHne onepupoBaTtb MOHATUSMU: dmrypa, TOYKa,
OTPEe30K, Npsimas, ny4, rioMaHasi, yron, MHOrOYronbHWK,
TPEYronlbHUK, paBHOOEOPEHHbIN W PaBHOCTOPOHHUI
TPEYrosibHUKK, NPSIMOYTOSbHLIN TPEYrofbHUK, MeanaHa,
Guccektpuca 7 BblCOTa TPeyrosnbHUKa,
YeTbIPEXYTONbHUK, napannenorpamm, pomo,
NPSIMOYTONbHUK, KBaApaT, Tpaneuust; OKPY>XHOCTb, KpYr,
KacaTenbHasl; 3HaKOMCTBO C MNPOCTPaHCTBEHHbLIMU
durypamu; ymeHue pellatb 3agadsd, B TOM 4ucCne M3
NOBCEAHEBHOWM XN3HW, HA HAaX0XAeHNEe reoMeTpPUYECKUX
BEJTMYMH C NMPUMEHEHNEM WU3YYEHHbIX CBOWCTB cpuryp u

drakToB

YMeHue onepupoBaTb MOHATUAMU: PaBEHCTBO uryp,
paBeHCTBO  TPeyrofibHMKOB;  napanfesibHoCTb U
nepneHaAnKYNApHOCTb MPSAMbIX, Yol Mexay NpsMbiMU,
NepneHauKynap, HaknoHHas, npoekuusi, nogobue
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13
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duryp, nogobHble  TPEeYronbHUKW, CUMMETPUS
OTHOCUTENBHO TOYKM U MPSMON; YMEHMEe pacno3HaBaTb
paBeHCTBO, cuMMeTpud 1 nopgobue  dwuryp,
napannenbHoCcTb U NeprneHaUKYNsSpHOCTb MPsSIMbIX B
OKpy)XatoLlem mupe

YMeHne onepupoBaTb NOHATUSMWU: ANUHA, PacCTosiHUE,
yron (BenuumHa yrra, CUMHYC UM  KOCWHYC yrna
TpeyronbHWKa), nnowanb; yMeHne oueHnBaTb pasmepbl
npegmeToB N OO6BLEKTOB B OKpYXaloLemM MUpe; YMEHUe
NpUMeHATb  opMynbl  nepuMmeTpa W nNnowagu
MHOIOYroflbHUKOB, ANIUHbI  OKPY)XXHOCTWU W nnowagu
Kpyra, obbema npsiMOyrofibHOro napannenenuneaa;
ymMeHue NPUMEHATb NPU3HaKK paBeHCTBa
TpeyronibHUKOB, TEOPEMY O CYMME YrIIOB TPEYrosibHUKa,
Teopemy Mudparopa, TPUroHOMEeTpUYeckne
COOTHOLWLEHUS ANSA BblMUCNEHUA [OfWH, PacCTOAHUN,
nnowagen

YMeHue un3obpaxatb nnockue  urypsl U UX
KOMBUHaLMKU, NPOCTPAHCTBEHHbIE OUrypbl OT PYyKWU, C
MOMOLLBI YEPTEXHBLIX MHCTPYMEHTOB W 3NEKTPOHHbIX

cpeacTB No TEKCTOBOMY UJITM CUMBOJ1IBHOMY ONMMCaHMIo

YMeHue onepupoBatb MNOHATUSMWU: NPSIMOYrofbHas
cucTemMa KOOpAMHaT; KoopauHaThl TOYKWU, BEKTOP, CyMMa
BEKTOPOB, NPON3BEAEHNE BEKTOPA Ha YMCIIO, cKansipHoe
npousBeaeHNe BEKTOPOB;, YMEHME  UCMNoNnb3oBaTb
BEKTOPbl 1 KOOPAUHATLI ANs1 NPeACTaBnNeHns AaHHbIX U
peleHnss 3agad, B TOM Yucle M3 OpYyrux Y4eOHbIX
npeaMeToB U pearibHOM XU3HU

YMeHne onepupoBaTb MOHSATUSIMU: CTONOMKOBbIE U
KpyroBble Avarpammbl, Tabnuubl, cpegHee
apudpmeTnyeckoe, mMeaunaHa, Hanbonbllee "
HaMMeHbllee 3HavyeHusi, pasmax 4MUCNoBOro Habopa;

yMeHue n3BnekaTb, NHTEepnpeTupoBaTb 7
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npeobpa3oBbiBaTb WHMOPMaLMIO, NPEACTaBMEHHYIO B
Tabnuuax n Ha anarpaMmmax, oTpakatoLLyto CBONCTBA U
XapakTepUCTUKN pearnbHbIX MPOLECCOB U  SIBNEHUN;
YMEHWEe pacrno3HaBaTb MW3MEHYMBbLIE BEMNUYMHbI B

OKpY>KatoLem mupe

YMeHne onepupoBaTb MOHATUSAMMU: ClyYauHbIA OnNbIT
(cnyYyarHbIN - 3KCNEPUMEHT), 3neMeHTapHoe cobbiTne
(anemeHTapHbIN UCX0) CyYanHoro onblta, cryvYanHoe
cobbiTe, BEpOSTHOCTb COObITUSA; YMEeHue HaxoauTb
BEPOATHOCTU  CnyyarHbIX COObITUMA B oOnblTax C
PaABHOBO3MOXHbIMW  3fIeMEHTapHbIMKM  COObLITUAMMU;
yMeHne pelwaTtb 3ajays MeToOOM OpraHM30oBaHHOIO
nepebopa M C UCNOSIb30BaAHMEM MNpaBusia YMHOXEHUS,
yMeHMe OLeHnBaTb BEPOSATHOCTU peasibHbIX COObITUN U
SBNEHUI, NOHMMAaTb POSib NPaKTUYECKN OOCTOBEPHbIX U
MarioBEPOSATHbLIX COBbITUA B OKpyXallem Mupe u B
XXM3HW; 3HAKOMCTBO C NOHATMEM HE3aBUCUMBbIX COBbITUMN;
3HaKOMCTBO C 3aKOHOM 60MbLIMX YMCEN N ero posibio B

MacCCOBbIX ABINEHUAX
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YMeHue BbiOMpaTh NOAXOAALUMIA U3YYEHHbIA MeToa Ans
peLleHns 3agauu, npuBOAUTL npumepbl
mMaTemMaTU4eCcKMx 3aKOHOMEPHOCTEW B Npupoae WU
XKU3HW, pacrnos3HaBaTb nposiBNeHune 3aKOHOB
mMaTemMaTUKM B WCKYCCTBE, OMNWUCbIBaTb OTAENbHbIE
BblalolWMecs pesynbTaTbl, MOflyYeHHble B  Xxode
pasBUTMS MaTeMaTUKN Kak Hayku, NPpUBOAUTb NMPUMEPDI
mMaTemMaTUYeCKUX  OTKPbITUM U UX aBTOPOB B

OTEeYEeCTBEHHOW 1 BCEMUPHOWN UCTOPUM




NEPEYEHb 3JIEMEHTOB COAEPXAHWUA, MPOBEPAEMbBIX HA O3
NO MATEMATUKE

Kop NMpoBepseMbIn 3aNeMeHT coaepxaHus
1 Yncna v Bbl4MCHEHUS
11 HaTtypanbHble n uenble yucna. lNpusHakm OennMocTn uernbliX
' yucen
15 Ob6bIKHOBEHHbIE N AECATUYHbIE APOBU, NPOLIEHTbI, 6BECKOHEYHbIE
' nepuoAnyeckne apobu
13 PauuoHanbHble 4ncna.  ApudmeTumyeckne  onepaumm €
' paunoHarbHbIMK YUCNamm
HdenctButenbHble 4ucrna. Apudmetndeckue onepaumm C
L4 AENCTBUTENbHBIMU YUCHIaMu
1 MpnBNMKEHHbIE BbIYMCNEHUS, NPaBuna OKpYrieHna, Npuk1aka u
° OLleHKa pesynbTaTa BblYUCIEHUN
2 Anrebpaunyeckue BblpaKeHUs
2.1 BykBeHHbIE Bblpa)KeHUs1 (BblpaXXeHWsi C NepeMEHHbIMM)
- CteneHb C uenbiM nokasaTtenem. CTeneHb C pauynoHarbHbIM
' nokasaTtenem. CBoncTBa CTENEHN
2.3 MHorouneHsl
2.4 Anrebpanyeckas opobb
5 ApudmeTndecknin KopeHb HaTypanbHOW cteneHu. [encteua ¢
° apudPMeTUYECKMMN KOPHSIMN HaTypanbHOW CTENEHN
3 YpaBHeHNA N HepaBeHCTBa
1 Llenble u pgpobHo-paumoHanbHble YypaBHeHus. Cuctembl W
> COBOKYMHOCTU YpaBHEHUN
30 Llenble n gpobHo-paunoHanbHble HepaBeHcTBa. CucTembl U
' COBOKYMHOCTWN HEPABEHCTB
3.3 PeweHune TekcToBbIX 3aaav4




4 Yucnosble nocrnegoBaTenbHOCTU
41 [MocnepoBaTenbHOCTH, crnocobbl 3agaHus
' nocrnefoBaTeNbHOCTEV
ApudmeTndeckaa u reometpudeckas nporpeccun. dopmyna
42 CNOXHbIX NPOLIEHTOB
5 PyHKLUMN
®PyHKUMSA, cnocobbl 3agaHna  yHKunK. [paduk  yHKUMK.
O6nacTb onpeaeneHns 1 MHOXECTBO 3HaYeHUn pyHKunn. Hynm
dyHKUMK.  TIpOMEXYTKM  3HaAKOMOCTOAHCTBA.  [pomMexyTku
>t MOHOTOHHOCTU (PYHKUMN. Makcumymbl 1 MUHUMYMbI PYHKLUN.
Hanbonblwiee © HauMmeHbllee 3HavyeHWe  (QyHKUMM  Ha
NPOMEXyTKe
6 KoopanHaTbl Ha NPsiMON U NIOCKOCTU
6.1 KoopanHaTHas npsimas
6.2 [ekapToBbl KOOpPANHATLI Ha MIIOCKOCTH
7 eomeTpusa
7.1 "eomeTpuyeckme purypbl 1 X CBOMCTBa
7.2 TpeyronbHuK
7.3 MHoOroyronbH1Ku
7.4 OKpYy>XHOCTb U Kpyr
7.5 N3mepeHne reomeTpnyecknx BenuymH
7.6 BekTopbl Ha NfI0CKOCTH
8 BepoATHOCTb 1 cTaTUCTUKA
8.1 OnucaTtenbHaga cTaTUCTMKa
8.2 BeposTHOCTb
8.3 KombBuHaTopuka
8.4 MHoxecTBa
8.5 padobl
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