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COIMACOBAHA

ynpasnsoLwm COBETOM

MAQY «HwmxHeapemasHckas COLL».

MpoTokon Ne 1 ot «29» aBrycTta 2025 .

MpoTtokon Ne 5 oT «12» doeBpansa 2026 r.

MpunoxeHune

K OCHOBHOW 0B6pasoBaTesibHON
nporpammMme OCHOBHOrO obLero
obpasoBaHus

MAQY «HwmxHeapemasiHckass COLL»,
YyTBEPXOEHHOWN NPpUKa3om

oT «29» asrycta 2025 r. Ne 180-o0p

PABO4YAA NMPOIrPAMMA
y4yebHoro npeameTta «Anrebpa»
Aans obyvatrowmxes 7-9 knaccos



NOACHUTEJNIbHAA 3ATNMUCKA

Anrebpa sBNsSeTCs OOHMM K3 OMOPHbLIX KYpCOB OCHOBHOMO 0OLero
obOpas3oBaHusA: oOHa obecneyvMBaeT W3ydeHWe Apyrux AUCUMNIMH,  Kak
€CTECTBEHHO-HAy4YHOro, TakK W TyMaHWTapHOro LMKIOB, €€ OCBOEHue
HeobxoaMmo Ansi nNpogosrmkeHus obpasoBaHMst U B MNOBCEAHEBHOM KU3HM.
Passutne y obydalowmxca HayvHbIX MPEeACTaBfEHMN O MPOUCXOXOEHUN W
CYLLHOCTN anrebpaunyeckmnx abCTpakumn, cnocobe oTpakeHus MaTeMaTu4ecKomn
HayKOW SIBNEHUA 1 NpOLIEeCCOB B npupoge u obuiectse, ponn MaTtemMaTnyeckoro
MOLAENUPOBAHNA B Hay4yHOM TMO3HAHMM W B MpaKTMKe chnocobeTByeT
hopMUPOBaAHUIO HAYHYHOIO MMPOBO33PEHNS U KAYECTB MbILLNIEHNA, HEODXOANUMbBIX
Ons agantauuMmM B coBpeMeHHoOM umdpoBoM obuiectse. M3ydeHne anrebpbl
obGecneunBaeT pasBuTME YMeHUss Habnwgatb, CpaBHMBATb, HaxoauTb
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTU MbILLSIEHNS, cnocoBHoCTH
apryMeHTMpoBaHHO O0BOCHOBbBIBATb CBOM OENCTBUS U BbiBOAbI, hOpMynmpoBaThb
yTBepxaeHunsa. OcBoeHne Kypca anrebpbl obecneymBaeT pasBuTue form4yeckoro
MbILLUNEHMS O0YyYaloLIMXCA: OHM MCMONb3YKT AEAYKTMBHbIE W WHOYKTUBHbIE
paccyxgeHusi, obobLueHne 1 KoHKpeTusauuto, abctparmpoBaHMe M aHarnoruio.
O6yyeHne anrebpe npeagnonaraet 3HAYUTESNbHbIN OOBHLEM CaMOCTOSTENLHON
OEATENbHOCTN 0Oy4aroLWmxcs, NO3TOMYy CaMOCTOSTENbHOE pelleHne 3agad
ABNAETCH peanu3aumen eaTenbHOCTHOro NnpuHuMna obyyeHus.

B cTpyktype nporpammbl y4yeGHoro kypca «Anrebpa» [AOnsi OCHOBHOrO
obuwero o6pa3oBaHMsi OCHOBHOE MECTO  3aHMMarT  coAepKaTernbHo-
MEeTOoAMYECKME NUHUK: «Yurcna n BblunCHeHNs», «Anrebpanyeckme BblpaXKeH s »,
«YpaBHEHUs1 U HepaBeHCTBa», «DPyHKuumny». Kaxgaa v3 aTnx copepaTtefibHo-
METOAMNYECKMX NMUHUIN pas3BMBAETCA Ha NPOTSHKEHMM TPEX NET M3y4yeHus Kypca,
B3aMMOAEWCTBYS C APYrMMKU ero nuHusmMu. B xoge m3yydeHusa yyebHoro kypca
obyvarLwmmcs NpuxoauTcsl NOrMYECcKN paccyxagatb, UCNOMb30BaTb TEOPETMKO-
MHOXECTBEHHbIN A3blK. B cBA3K € 3TMM B Nporpammy y4yebHoro kypca «Anrebpa»
BKMOYEHbI HEKOTOPbIE OCHOBbI FOMMKW, MpeacTaBfeHHble BO BCEX OCHOBHbIX
pasgenax maremaTtmyeckoro obpas3oBaHMs M CNOCOOCTBYHOLME OBMALEHUIO
obyvarowmmucs OCHOB YHMBEpPCarbHOro MaTeMaTn4ecKoro A3blKa.
CopoepxaTenbHOM U CTPYKTYPHOW OCOBEHHOCTLIO ydebHoro kypca «Anrebpa»
ABNSIETCS €ro MHTErpMPOBaHHbIN XapakTep.

CopepxaHuve nuHUM «Yncna u  BbIMUCIIEHMA»  CIYXXUT OCHOBOW Anis
AanbHenLWero n3y4yeHnss maTtemMaTuku, cnocobCeTByeT pasBuTuio y obyyaromxcs
NIOrMYeCKOro MbllneHnst, GOpMMPOBaAHNIO YMEHUSI NOSb30BaTbCA anroputMamm,
a Takke npuoOpeTeHM0 MNpakTUYEeCKMX HaBblkOB, HeobxoauMmbIX  And
NOBCEOHEBHOW >XW3HW. PasBuTne nNOHATUA O 4MCne Ha YpOBHE OCHOBHOIO
obuwero obpasoBaHusi CBSI3aHO C pauMOHanbHbIMW U MppaUMOHanbHbIMK
yucnamu, GOPMUPOBAHMEM MpPEeACTaBfieHMN O [OEeWCTBUTENbHOM  4YuUCHhe.
3aBeplleHne OCBOEHUSI YMCIIOBOW JIMHMM OTHECEHO K cpegHemy obuiemy
obpasoBaHuio.



CopepxaHve gaByx anrebpamyecknx nuHum —  «Anrebpaundeckue
BblpaXeHusi» U «YpaBHEHUS U HepaBeHCTBa» CnocobCcTByeT hOPMUPOBAHUIO Y
obyvaroLwmxcs maTeMaTn4eckoro annapara, Heo6xoaMmMoro ans pelleHns 3agad
MaTeEMaTUKKU, CMEXHbIX NPeaMETOB U MPaKTUKO-OPUEHTMPOBAHHbLIX 3adady. Ha
YPOBHE OCHOBHOro obuiero obpasoBaHusi ydebHbIM MaTepuan rpynnupyeTtcs
BOKPYr pauMOHanbHbIX BblpaXeHun. Anrebpa [OEMOHCTpUpPYET 3HayvyeHue
MaTeEMaTUKM Kak A3blka O51si MOCTPOEHUS MaTeMaTU4YeCcKMx Moaernemn, onnucaHus
MpoLEecCcoB M ABMEHMN peanbHoro mupa. B 3agaun obyyeHus anrebpe BxogsaT
TaKke ganbHenwee pasBuTne anropuTMUYECKOro MbllLneHnsl, Heobxoammoro, B
4YaCTHOCTW, ANA OCBOEHUA Kypca WHQOPMaTMKM, W OBNageHWe HaBblkaMu

AenyKTUBHbIX paccyxgeHun. MNpeobpasoBaHue CUMBOJbHbIX dopm
crnocobCcTByeT pas3BUTUO BOOOpaXkeHusi, CnocobHOCTEM K MaTeMaTudeckomy
TBOPYECTBY.

CogepxaHve  YHKUMOHANbHO-rpaduy4eckon  fIMHUKM  HaueneHo Ha
nonyvyeHne  obyvawwmMmMuca 3HaHMA O  YHKUMAX  KaK  BaXKHEWLLEWN
MaTeMaTU4yecKon Mogenun pAnsi onucaHma W UccnefoBaHusi pasHOOOpPa3HbIX
npoueccoB u 4BNeHMrn B npupoge wn obuwectee. WM3yyeHne maTepuana
crnocobCcTByeT pas3BuTUO y O0By4valoLMXCA YMEHUs1 UCMNOSib30BaTh pasfiMyHble
BblpasuTenbHble CpeacTBa s3blka MaTemMaTUKM — CIOBECHble, CUMBOSIMYECKME,
rpacpmyeckmne, BHOCUT BKMag B OPMUMPOBaHME MNPEenCTaBNEHUA O ponu
MaTeMaTUKM B pa3BUTUN LMBUNU3ALNN N KYyTbTYpbl.

CornacHo y4yebHOMy nnaHy B 7-9 knaccax usyvaetcsa y4vebHbli Kypc
«Anrebpa», KOTOpPbIN BKMAOYaAET crnefyowmne OCHOBHbIE pa3genbl CoaepXaHUs:
«Yucna wn BbluUCHeHUsI», «Anrebpanyveckne BbIpaXeHUa», «YpaBHEHUA U
HepaBeHCTBay, « PYHKUMNY.

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



COOEPXAHUE OBYYEHUA
7 KINACC

Yucna n BbluncneHums

[Apobn OBbIKHOBEHHbIE U OECATUYHbIE, Nepexo OT OAHOM POPMbl 3anmncu
apoben Kk pgpyron. [oHATME pauMoHanbHOro 4ucna, 3anucb, CpaBHEHME,
ynopsigoumBaHme paunoHanbHbiX 4ducen. ApudmMmeTnveckue OencTBust C
pauuoHanbHbIMK Yncnamu. PeleHne 3agay n3 peanbHOM NpakTUKW Ha YacTu, Ha
apoobu.

CteneHb C HaTypanbHbIM MOKasaTenem: onpegenexHne, npeobpasoBaHue
BblpaXXEHUA Ha OCHOBE onpefeneHusi, 3anncb Gonblinx yucen. [poueHThl,
3anucb NpoueHToB B Buae Apobu u apobu B BMAe NPOLEHTOB. TpU OCHOBHblE
3aga4n Ha NPOLEHTHI, peLleHne 3a4a4d U3 peanbHON NPaKTUKK.

[MpymeHeHne nNpu3HaKoB OEenUMOCTU, pPasfiokKeHMe Ha MHOXUTEenu
HaTypasnbHbIX YMCEeTT.

PeanbHble 3aBucMMoCTM, B TOM u4ucne npsmada u  obpaTtHas
NPONOPLMOHASTbHOCTH.

Anrebpanyeckue BbipaxxeHus

[lepemMeHHble, 4YMCNOBOE 3HAYEeHWEe BbIpaXeHUss C  NepeMeHHOMN.
[onyctTumble 3HadYeHUs nepemeHHbix. [lpeacTaBrnieHne 3aBUCUMOCTU  Mexay
BenuynHamun B Buae dopmynsl. Belumncnenus no cdopmynam. NpeobpasosaHue
OYKBEHHbIX BbIpaXXeHWUW, TOXOECTBEHHO paBHble BblpaXeHus, npasuna
npeobpas3oBaHNUs CyMM W TMPOU3BEOEHUNA, MpaBuna packpbiTUA CKOBOK W
npuBeaeHnsa NoAobHbIX cnaraemblx.

CBoncTtBa cTeneHn ¢ HaTyparbHbIM Noka3aTenem.

OpHouneHbl 1 MHorourneHbl. CTeneHb MHorodsieHa. CrnoxeHue, BbluMTaHue,
YMHOXEHUe MHorodsieHoB. PopMysibl  COKPALLEHHONo YMHOXEHUs: KBagpar
CyMMbl W KBagpaT pasHocTu. dopmyna pasHOCTU KBagpaToB. PasnoxeHwue
MHOIOYSIEHOB HA MHOXUTESN.

YpaBHeHNA U HepaBeHCTBa

YpaBHeHWe, KOpeHb ypaBHEHWs, npasuna npeobpasoBaHUs YypaBHEHUS,
PaBHOCUNbHOCTb YpaBHEHUN.

JInnenHoe ypaBHeHWe C OOHOW NepeMeHHOW, YMUCIO KOPHeW NUHEWHOro
YpaBHEHUS, pelleHne JMHENHbIX YypaBHeHun. CocTaBneHuve ypaBHEHUNW no
ycrnoBuo 3agayun. PelleHne TeKCTOBbLIX 3a4a4 C MOMOLLbIO YpaBHEHUN.

JInHenHoe ypaBHEHME C ABYMSA NepeMeHHbIMN K ero rpadmnk. Cuctema gByx
NUHEWHbIX YpaBHEHUN C OBYMS MepeMeHHbIMU. PelleHne cuctem ypaBHEHUMn
cnocobom noacTtaHoBkW. [MpumMepbl pelleHust TEKCTOBLIX 3aday C MOMOLLbIO
CUCTEM YPaBHEHUN.

PyHKUUMN

KoopanHata TOYKM Ha npsmon. YucnoBble MNpoMexyTku. PaccTosiHue
Mexay OBYMSI TOMKaMW KOOPLAMHATHOW NPSIMOW.



MpsimoyronbHasa cuctema koopauHaTt, ocn Ox n Oy. Abcumcca n opguHata
TOYKM Ha KoopAuHaTHOW nnockocTn. [lpumepbl rpadukoB, 3adaHHbIX
dopmynamun. HteHne rpadukoB peanbHbiX 3aBucumocTten. [MoHAaTne yHKUnN.
Mpadmk yHKumn. CBonctBa PyHKUUKW. JInHenHaa doyHKuus, e€ rpaduk. ['padumk

dyHkuMn y = |x|. padudeckoe pelleHne nUHENHbIX YPaBHEHUA W CUCTEM
NNHEWHbIX YPaBHEHUN.
8 KINACC

Yucna n BbluncneHms

KBagpaTHbin KOpeHb u3 4ucna. [oHaTne 06 uppaunmoHanbHOM 4ucne.
HecatnyHble NpUBNMXeHns nppaumnoHanbHbIX yucen. CeowcTBa
apudMeTMYecKkMx KBagpaTHbIX KOPHEW U UX npuMeHeHne K npeobpasoBaHuio
YNCNOBbLIX BblPpaXXEeHUN U BblYUCNEHUAM. [lencTBuTensHble Yncna.

CteneHb C uenbiM nokasatenem u eé ceowctea. CTaHgapTHas 3anuchb
yucna.

Anrebpavyeckue BbipaXeHuUsA

KBagpaTHbIi  TPEXYSIEH, pasfioXeHue KBagpaTHOro TPEXYrieHa Ha
MHOXUTENN.

Anrebpandeckas gpobb. OcHoBHOe CBOWCTBO arnrebpaunyeckon ppobu.
CnoxeHue, BbluMTaHWE, YMHOXeHWe, paeneHve anrebpanyeckux ppoben.
PaumnoHarnbHble BblpaXXeHnsa n nx npeobpasoBaHue.

YpaBHeHMA U HepaBeHCTBA

KBagpaTtHoe ypaBHeHue, opMyria KOpPHEW KBagpaTHOro YpaBHEHMUS.
Teopema Bwueta. PeweHne ypaBHEHUNA, CBOAAWMXCA K JIMHENHBIM U
KBagpaTHbIM. MpocTenwmne opobHO-paLMoOHanbHble YpaBHEHUS.

padudeckans wHTepnpeTauns ypaBHEHUA C [OBYMS NEPEMEHHbIMU U
CUCTEM JIMHEWHbIX YypPaBHEHUN C OBYMSA MepeMeHHbiMU. [lpumepbl pelueHus
CUCTEM HENMHENHbIX YypaBHEHUN C ABYMSA NepeMeHHbIMN.

PelweHne TekcToBbIX 3agay anrebpanyeckum cnocobom.

Uncnosble HepaBeHCTBA W UMX CBoWCTBaA. HepaBeHCTBO C  oaHOW
nepemeHHou. PaBHOCUIIbLHOCTL HepaBeHCTB. JIMHeENHbIe HepaBeHCTBa C OOHOWU
nepeMeHHon. CUCTEMbI NIMHENHbBIX HEPABEHCTB C O4HOM NEePEMEHHON.

PYyHKUUN

MoHaTne yHkumn. O6nacTb onpefeneHnss U MHOXECTBO 3HaYeHUK
dyHKumn. Cnocobbl 3agaHnsa PyHKLNUA.

padmk pyHKUMN. YTeHne CBONCTB PYHKUMM MO eé rpadmky. Npumepsl
rpadomnkoB PyHKLMIA, OTpaxkarLmx peasibHble NPoLEecChl.

®yHKUMN, ONUCbIBalOLWME MPAMYO W 0BpaTHY0 MNpoMNopUMOHasbHblEe
3aBMCMMOCTK, X rpadmkn. DyHkumK y = X2, y = x3, y = x, y=/x/. Tpadunyeckoe
pelleHne ypaBHEHU N CUCTEM YpPaBHEHUN.

9 KINACC



Yucna n BbluncneHus

PauunoHarnbHble yncna, nppaumoHarnbHble Ynucna, KOHeYHble U 6eCKOHeYHble
aecatTudHble Apobu. MHOXeCTBO LEWCTBUTENbHbIX 4nUcern, OeNCTBUTENbHble
ynucrna kKak 6beckoHedHble fecATUYHble Opobu. B3aMMHO OOHO3Ha4HOe
COOTBETCTBME MeXAY MHOXECTBOM [OeWCTBUTENbHbIX 4YMcen U KOOpAWHATHOM
NPsIMON.

CpaBHeHVe [OeNCTBUTENbHbIX 4ucen, apudmeTnyeckne [JenucTBud C
AENCTBUTENbHBIMU YNCHAMM.

Pa3smepbl OGBLEKTOB OKpy)Xatolero mupa, LANTENbHOCTb MPOLLECCOB B
OoKpyXatoLiem mupe.

MpnbnmxéHHoe 3HaYeHne BENUYNHBI, TOYHOCTb NpubnmkeHus. OkpyrneHme
yucen. lNpuknaka v oueHka pesynbTaToB BblYMCIIEHUN.

YpaBHeHUS U HepaBeHCTBa

JInnenHoe ypaBHeHne. PelieHne ypaBHEHUI, CBOAALWMXCA K JIMHENHbBIM.

KBagpaTtHoe ypaBHeHue. PelieHne  ypaBHEHUW, CBOOAWMXCA K
KBagpaTHbIM. bukBagpaTtHoe ypaBHeHue. [lpumepbl peweHna ypaBHEHUN
TpeTben N YETBEPTON CTENEHEN PA3NOXEHNEM HA MHOXUTENN.

PeweHne gpobHo-paumoHarnbHbiX YpaBHEHUW. PelleHne TekCToBbIX 3agad
anrebpanyecknm MeToL4oM.

YpaBHeHne ¢ ABYMS NepeMeHHbIMU U ero rpadouk. PelueHne cuctem gByx
NMNHEWHbIX YpaBHEHMW C [OBYMS NepeMeHHbIMU. PelueHne cuctem aOByX
ypaBHEHUW, OLHO W3 KOTOpPbIX JIMHEMHOE, a [Opyroe — BTOPOW CTEneHw.
[padmnyeckasn nHTepnpeTaumsa CUCTEMbl ypaBHEHUN C ABYMSA NePEMEHHbIMMU.

PeweHune TeKCTOBbIX 3agad anrebpanyecknm cnocobom.

YuncnoBble HepaBeHCTBa N UX CBOUCTBA.

PelweHne nuHenHbIX HepaBeHCTB C OQHOW nepemMeHHOW. PelleHne cuctem
NNHEWHbIX HepaBeHCTB C OAHOM nepemeHHoOW. KeagpaTHble HepaBeHCTBa.
‘padmnyeckas uHTepnpeTauMss HEepaBeHCTB U CUCTEM HEpaBEHCTB C [OBYMA
nepeMeHHbIMN.

PyYyHKUUN

KBagpatnuHasa doyHkumus, eé€ rpaduk n csoncrea. [Napabona, koopanHaThl
BEPLUMHbI Napabonbl, 0Cb cMMMeTpUn napabornbl.

Mpacbvkn doyHKUMIA: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = |X| , 1 nx
CBOWUCTBA.

YucnoBble nocneaoBaTenbHOCTU U Nporpeccumn

[NMoHsaTHMEe yncnoBon nocriegoBaTenbHOCTU. 3agaHMe NocneaoBaTeNbHOCTU
pekyppeHTHOU hopMynon n opmMysion nN-ro YneHa.

ApudmeTndeckas u reometpuyeckaa nporpeccun. Popmynbl N-ro YneHa
apudMeTUYeCKOn N reoMeTpUYeCcKon NPorpeccuim, CyMMbl NepBbIX N Y1eHOoB.



N3o06paxeHne 4neHoB apudMeTU4ecKom U reomMeTpudeckon nporpeccun
TOYKaMM Ha KOOPAMHATHOM MSIOCKOCTU. JIMHEMHbIM N 3KCMOHEHLUMArbHbIA POCT.
CnoHble NPOLEHTHI.



NMIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA MNMPOIMPAMMbI YYEBHOIO
KYPCA «ANICTEBPA» HA YPOBHE OCHOBHOI'O OBLLUEIT O OBPA30OBAHUA

JINYHOCTHbIE PE3YJIbTATDI

JlnyHOoCTHbIEe pe3ynbTaTbl OCBOEHMS MNporpammbl  ydebBHOro Kypca
«Anrebpa» xapakrepusyoTcs:

1) naTpuoTnyecKkoe BocnuTaHue:

NposiBfIeHMEM UMHTepeca K MNPOLIOMY W HaAcTosAWEMY pPOCCUNCKON
MateMaTukM, UEHHOCTHbIM  OTHOLUEHMEM K OOCTUXKEHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUMCKON MaTeMaTUYECKOW LUKOMbI, K MCMNOSIb30BaHUID 3TUX
OOCTMXXEHUIN B APYrMX Haykax n NpuknagHblx cepax;

2) rpaxxpaHcKoe U AyXOBHO-HpPaBCTBEHHOE BOCNUTaHue:

FOTOBHOCTbIO K BbINMOMHEHNIO 06513aHHOCTEN rpaXgaHuHa 1 peanumsaummn ero
npae, NpeacTtaBfNeHMEM O MaTeMaTUYeCKMX OCHoOBaX OYHKLMOHUPOBAHUSA
pasnnyHbIX CTPYKTYP, SBIEHUK, npouenyp rpaxgaHckoro obuiectsa (Hanpumep,
BbIGOPbI, ONPOCHI), FOTOBHOCTBLIO K OOCY>KAEHUIO 3TUYECKNX NPOBeM, CBA3aHHbIX
C MPaKTU4ECKUM MNPUMEHEHNEM [OOCTUXKEHUA HayKW, OCO3HAHMEM BaXKHOCTU
MOpPanbHO-3TUYECKNX MPUHLMMNOB B AEATENTbHOCTU YYEHOIO;

3) TpyaoBoe BOoCnuUTaHue:

YCTaHOBKOM Ha aKTUBHOE Yy4yacTMe B peLeHUn npakTUYecknx 3agad
MaTeMaTu4eckon HanpasfieHHOCTWU, OCO3HaHWEM BaXXHOCTU MaTeMaTU4eCcKoro
obpasoBaHua Ha NPOTSHKEHUN BCEW XKU3HM ANSA YCNEeWwHONn nNpodeccuoHanbHOM
AEeATEeNbHOCTU U pas3BUTUEM HEOBXOOMMBIX YMEHUA, OCO3HaHHbIM Bbl6OpPOM U
NOCTPOEHNEM MHANBUAYANBHOM TPAaeKTOpUn 0bpasoBaHms U XKU3HEHHbIX MAHOB
C YY4ETOM NIUYHbIX MHTEPECOB N 0OLLECTBEHHbIX NOTPEOHOCTEMN;

4) acTeTM4yecKkoe BOCNUTaHMe:

CMOCOOHOCTLID K 3MOUMOHaNbHOMY W 3CTETUYECKOMY  BOCNPUSATUIO
MaTemMaTMyecknx OObBbEKTOB, 3a4ad, pPELIEeHUN, pacCyXOEeHUN, YMEHUIO BUAOETb
MaTemaTuyecKkne 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LeHHOCTN Hay4YHOro NO3HaHusA:

opueHTaumen B [OEATENIbHOCTU Ha COBPEMEHHYI CUCTEMY Hay4HbIX
npeacraBneHnin 06 OCHOBHbIX 3aKOHOMEPHOCTAX pa3BUTUSA YerioBeka, NpMpoabl
n obuwectBa, NOHMMaAHMEM MaTEMaTMYECKOW HayKu Kak cdepbl YerioBeYeCKon
AeATEeNbHOCTU, 3TanoB €€ pasBUTUS U 3HAYMMOCTU N9 pasBUTUSA LMBUNN3aLINN,
oBfnafeHneM A3bIKOM MaTeEMaTUKN U MaTeMaTUYECKON KynbTypPOW Kak CpeCTBOM
No3HaHUs Mupa, OBNageHMeEM MNPOCTEMLLNMUN HaBblkaMU WUCCNeaoBaTENbCKON
AeATEeNbHOCTHU;

6) cm3snyeckoe BocnutaHue, hopMmupoBaHue KynbTypbl 340POBbA U
3MOUMOHaNbLHOro 6naronony4us:

FOTOBHOCTbIO MPUMEHATb MaTeMaTUYECKME 3HaHMUA B MHTEpecax CBOEro
300pOBbsl, BedeHust 300poBOro  obpasa KuM3HWM  (3QOpPOBOE  MUTAHME,
cbanaHCcuMpoBaHHbIN pPeXUM 3aHATUA WU OTAbIXa, perynspHaa dusndeckas



aKTUBHOCTb), C(OOPMMPOBAHHOCTLID HaBblka pediriekcun, nNpusHaHMeM CBOEro
npaBa Ha OLWMOKY 1 TaKOro e npasa ApPYroro YernoBeka;

7) aKkonornyeckoe BocnutaHue:

OpyveHTauMen Ha MnpUMEeHeHne MaTeMaTUYeCKUX 3HaHUW ONA peLlleHus
3agay B 0bnactu CoOXpaHHOCTU OKpyXatoLen cpefbl, NNaHNPOBaHUS MOCTYNKOB
N OUEHKM MX BO3MOXHbIX MOCMeACTBUA AN OKpYXXaloWen cpebl, OCO3HaHMEM
rnobanbHOro xapakrepa 3Konormdeckux npobnem m nyTen nx peLleHuns;

8) apanTaumsa K N3SMEeHSAIILWMUMCA YCITOBUAM COLUanbHON U NPUPOAHON
cpenbl:

rOTOBHOCTbIO K OEWUCTBUAM B YCNOBUAX HeONnpeaenéHHOCTU, MOBbILLEHUHO
YPOBHSI CBOEW KOMMETEHTHOCTU 4epe3 MPaKTUYECKY [OesATerNlbHOCTb, B TOM
ynucrne yMeHue yuuTbCa Yy Apyrux nogen, npuobpetatb B COBMECTHOWM
OEATENbHOCTN HOBble 3HaHWS, HaBbIKM N KOMMNETEHUUN U3 ONbITa APYruX;

HeobXoOMMOCTbIO B (POPMMPOBAHUM HOBLIX 3HaHWA, B TOM 4ucre
dopmynupoBaTb Maen, NOHATUSA, rMnoTesbl 06 ob6bekTax U ABNEHUAX, B TOM
yucne paHee HEU3BECTHbIX, OCO3HaBaTb AedUUNTblI CODCTBEHHbLIX 3HaHUNA W
KOMMNETEHTHOCTEN, NNaHMpoBaTb CBOE pa3BUTUE;

CMOCOOHOCTLID  OCO3HaBaTb CTPECCOBYK  CUTyauutlo, BOCMPUHMMATb
CTPECCOBYI0 CUTyaLMIO KaK Bbl30B, TPebyloLWMA KOHTPMEpP, KOppeKTMpoBaTb
NPUHMMaeMble pelleHna N OencTBuda, (opMynMpoBaTb U OLEHMBATb PUCKU W
nocrneacTsus, opmMmmpoBaTh OMbIT.

METAMNPEOMETHbIE PE3YJIbTATDI

No3HaBaTenbHbIE YHUBepcarnbHbIe y'-|e6Hb|e aencreuns

Ba3oBble nornyeckme oeuCcTBUA:

e BbISBNATb n XapakTepusoBaTtb CYLLECTBEHHbIE NPU3HaKu
MaTemMaTM4eCKnx OOBEKTOB, MOHATUM, OTHOLUEHUW MeXAY MOHATUAMM,
dopmynmpoBaTb onpeaeneHnst NOHATUI, YCTaHaBMBaTb CyLLECTBEHHbIN
NPU3HaK Knaccugukaumm, OCHOBaHUA AN 0D0OOLLEHUS N CpaBHEHWS,
KpUTEepun NpoOBOANMOro aHanm3a;

e BOCNpUHUMATL, opMynMpoBatb U nNpeobpas3oBbiBaTb CYyXOEHUSN:
yTBEpOMUTENbHbIE M OTpULATENbHbIE, €AWHUYHbIE, YaCTHble N obLine,
YCITOBHbIE;

e BbIABMATb MaTtemaTudeckme  3aKOHOMEPHOCTW,  B3aUMOCBSA3M W
npoTuBopeunss B akTax, AaHHbIX, HabMOEHUAX U YTBEPXOEHUSX,
npegnaratb  Kputepum  ONA  BbISBIIEHUA  3aKOHOMEPHOCTEW U
NPOTUBOPEYUI;

e [lenaTb BbIBOAblI C MCMNOMb30BaHMEM 3aKOHOB JOTMMKW, OEAYKTUBHbLIX W
MHOYKTUBHBIX YMO3aKNYEHW, yMO3aKITio4EHNIA NO aHanoruu;

e pasbupaTb goKasaTenbCTBa MaTeMaTUYECKUX YTBEPXKAEHUN (MpsaMble U
oT MPOTUBHOIO), npoBOaMUTb CaMOCTOATENBbHO HeCnoXHble



AokasaTenbcTBa MaTemMaTn4eCKmnx dakToB, BbICTpamBaTb
aprymeHTauuio, npMBoauTb NPUMEpPbl U KOHTpNpumepbl, 060CHOBbLIBaTb
cOBCTBEHHbIE pacCyXOeHus;

BblbupaTb cnocob pelwieHnsa yd4ebHon 3agaun (CpaBHMBATb HECKOSNbKO
BapUaHTOB pelleHusi, BbibnpaTb Hambonee noaxoasdWnn C y4ETOM
CaMOCTOATENTbHO BblAENEHHbIX KpUTEPUEB).

BasoBble nccnegoBaresnibCkue 4eNCTBUA:

NCnonb3oBaTh BONPOCHI KaK MCCNeaoBaTENbCKNUA MHCTPYMEHT MO3HAHUS,
dopmynupoBaTb BONPOCHLI, UKCUMPYIOLLNE MNpOTMBOpeYne, npobnemy,
CaMOCTOATENbHO YyCTaHaBNMBaTb WMCKOMOE W [aHHOoe, opMMpoBaTb
rmnoTesy, apryMeHTMpoBaTb CBOK MNO3ULINIO, MHEHWE;

NPOBOANTL MO CaMOCTOATENIbHO COCTABMIEHHOMY MMaHy HECOXHbIN
9KCMEpUMEHT, HebomnbllOoe  UccnegoBaHME N0 YCTaAHOBEHWIO
0CODEHHOCTEN MaTeMaTU4eckoro oObekTa, 3aBUCUMMOCTEN OOBLEKTOB
mexay cobowm;

camocTosTenbHO  ¢popmynupoBatb 0000WeHnss UM BbiBOAbI MO
pesynbTaTaM NpoBeAEHHOro HabnoaeHusa, nccneoBaHUs, oLeHMBaTb
[OCTOBEPHOCTbL MOJTYYEHHbIX Pe3ynbTaToB, BbIBOAOB U 0600LLEHWI;
NPOrHo3MpoBaTb BO3MOXHOE pa3BUTME MpOLiecca, a Takke BblaBUraTb
NpeanosioXXeHnsi O ero pasBuUTUM B HOBbLIX YCITOBUSIX.

PaboTta c nHdpopmaumen:

BbISIBNATb HEAOCTATOMHOCTb U U30ObITOYHOCTb WMH(OpMauuu, AaHHbLIX,
HeobXOoANMbIX AN peleHns 3adaqu;

BblOMpaTh, aHanM3npoBaTb, CUCTEMATU3NPOBATb U MHTEPNpPeTMpoBaTb
MHGOPMaLMIO pasnuyHbIX BUAOB U popM npeacraBrieHuns;

BblbupaTb popmMy npencrtaBneHns uHgopMaunun n UNACTPUPOBaTh
pellaemMble 3afjadyn cxemamu, guarpammamu, MHOU rpadpukon n ux
KoMOUHaLUuaMU;

oueHnBaTb HaOEXHOCTb MHOPMAaUUN MO KPUTEepUsM, NpennoxXeHHbIM
yuyntenem unm cpopmynmpoBaHHbLIM CaMOCTOATENBHO.

KomMMyHMKaTUBHbIe yHUBepcarbHble y4ebHble AeCTBUA:

BOCMPUHUMATL W  OPMYyNMpoBaTb CYXOEHUS B COOTBETCTBUM C
YCIrOBUSAMM U LensiMmn obLLeHns1, ACHO, TOYHO, FPaMOTHO BblpaXkaTb CBOK
TOYKY 3pEHUSI B YCTHbIX U MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHNS MO
X04y peLleHus 3agayun, KOMMEHTUPOBATL NOSYyYEHHbIN pe3ynbTar;

B xoge obcyxaeHust 3agaBaTb BOMPOCHI MO CyLIECTBY o0Ocyxaoaemon
TeMbl, NPo6nembl, pellaeMon 3agaym, BbickasbiBaTb UAEMW, HaLENeHHbIe
Ha MOWUCK peLLUEeHNs, COMOCTaBMATb CBOM CYXAEHUS C CY>XAEHUSIMU
OPYrMX Yy4acTHUKOB [Auwarnora, obOHapyxuBaTb pasnuume u CxoacTBo
no3uuMn, B KOPPEKTHOW popme popmMynmpoBaTb pasHormacusi, CBOu
BO3paXXeHus;



e NpeactaBnsATb  pes3ynbTaTbl  peleHus  3agaudn,  SKCMEepUMEHTa,
nccnegoBaHusl, NpPoekTa, caMoCToATeNnbHO  BbiObupatb  dopmart
BbICTYNSIEHMS C Yy4ETOM 3agad npeseHTaumMm Uu  0coBeHHOCTewn
ayantopuu;

e MOHMMATb W  WCMNONb30BaTb  MpPeEMMyLLecTBa  KOMaHOHOM M
nHOMBMAayanbHoOM paboTbl NpU peweHMn Y4ebHbIX MaTeMaTU4ecKux
3agav;

e MNPUHMUMATbL  LUeNnb  COBMECTHOW  OesATeNbHOCTH, nnaHupoBaTb
opraHusauuio coBMecTHoW paboTbl, pacnpedensatb BuAabl pabor,
aoroeapuBaTtbhes, 06cygaTtb npouecc n pesynbtat paboTbl, 06obwaTtb
MHEHUS1 HECKONbKUX Ntoaen;

e yyacTBoBaTb B [IpynnoBbiXx dopmax pabdoTbl (0bcyxaeHusi, obmeH
MHEHUAMW, MO3roBble LWTYPMbl W ApYyrve), BbIMOMHATL CBOK 4YacTb
paboTbl M KOOpPAWHMPOBATb CBOM [OEWCTBMS C  APYIMMWU  YrieHammu
KOMaHAbl, OLEHMBaTb Ka4yeCcTBO CBOEro Bkfaga B OOLWMIA NpOAyKT Mo
KpuTepusim, cOpMynMpoBaHHbLIM y4acTHMKaMX B3aMMOOEeNCTBMS.

PerynatuBHble yHuBepcanbHble y4eOHble AencTBUsA

CamoopraHusauums:

e CaMOCTOATENIbHO COCTaBNATb MNaH, anropuTM pelleHusa 3agadnm (Mnu
ero 4acTtb), BblbupaTtb cnocob peLleHnsa ¢ Y4ETOM MMEIOLLINXCA PECYPCOB
N COBCTBEHHbLIX BO3MOXHOCTEW, apryMeHTUMpoBaTb U KOPPEKTUPOBATb
BapuaHTbl PeLIEHn C yY4ETOM HOBOW MH(popMaLmnu.

CaMOKOHTpPOSIb, 3MOLMOHaNbHbIN UHTENJEKT:

e Bnagetb cnocobamm camMoOnNpPoOBEPKW, CaAMOKOHTPONS npouecca W
pe3ynbTaTa pelleHns MaTeMaTn4yeckon 3agayu;

e npeaBuaeTb TPYAHOCTW, KOTOPble MOrYT BO3HUKHYTb MNpPU peLleHnn
3agayn, BHOCUTb KOPPEKTMBbI B OEATENIbHOCTb Ha OCHOBE HOBbIX
006CTOATENBLCTB, HANAEHHbIX OLNOOK, BbISIBNIEHHbIX TPYAHOCTEN;

e OLEHMBaTb COOTBETCTBME pe3ynbTaTta AesaTeNlbHOCTU MOCTaBlIEHHOWN
Lenu 1 ycnoBnsam, 00bsCHATb NPUYNHBI JOCTUXKEHUSA UM HEQOCTUMXKEHNS
Lenu, HaxoauTb OWmnbKy, AaBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

NMPEOMETHbDIE PE3YJIbTATDI

K koHUuy o6yyeHuss B 7 kKnacce obyyalolwmncs nonyuut cnegywoume
npeaMeTHble pes3yrbTaThl:

Yucna u BbluMcneHus

BbinosnHATb, coyetad yCTHble U MUCbMEHHbIE MPUEMBI, apudmMeTndeckue
AENCTBUS C paumoHanbHbIMU Yucnamu.

HaxoguTb 3Ha4YeHUs YUCMOBBIX BbIPAXEHWUA, MPUMEHATb pa3HoobpasHbie
CrnocoObl U NPUEMbI BbIMUCIEHUSA 3HAYEHUI APOOHbLIX BbIpaXXeHU, CoaepKaLLmx
O0ObIKHOBEHHbIE U AeCATUYHbIE ApOobU.



MepexoanTb OT ogHON hOpMbl 3anucK Yucen K apyromn (NnpeobpasosbiBaTh
OECATUYHYIO Op0oOb B OObIKHOBEHHYK, OObIKHOBEHHYH) B [OECATUYHYHO, B
4YaCTHOCTM B 6ECKOHEYHYIO AECATUYHYIO APO6b).

CpaBHuBaThb U ynopsigoymBaThb paunoHarbHble YMcna.

OkpyrnsaTb yucna.

BbINONHATE NPUKNOKY M OLEHKY pe3ynbTaTa BblYUCIEHUN, OLEHKY 3HaYEeHNI
YUCMOBLIX BblpaXXeHW. BbINONHATE OEACTBUS CO CTENEHAMU C HaTyparnbHbIMU
nokasaTensimu.

[MpUMEHATb  NpU3HaKM  OeNIMMOCTM,  pasfioKeHWe Ha  MHOXUTEenu
HaTypanbHbIX Yncen.

PelwaTtb npakTUKo-OpUEHTUpOBaHHbIE 3a4a4vn, CBA3aHHblE C OTHOLUEHWEM
BENUYMH, NPOMOPLNOHANBHOCTLIO BEMWYMH, MNPOLEHTaMu, WHTepnpeTupoBaTb
pe3yrnbTaTbl peleHns 3a4ad ¢ YH4ETOM OrpaHUYEeHn, CBA3aHHbIX CO CBOMCTBaAMM
paccMmaTpuBaeMblX OO bEKTOB.

Anrebpanyeckue BbipaxxeHus

Mcnonb3oBaTb anrebpanyeckyto TEPMUHOMOMMIO U CUMBOJSIUKY, MPUMEHATH
eé B npouecce 0CBOeHUs y4yebHoro martepuana.

HaxoguTb 3HayeHMs OYKBEHHbIX BbIPaXEHUN NPU 3afaHHbIX 3HAYEHUAX
nepemMeHHbIX.

BeinonHATe npeobpasoBaHna  LEenoro  BblpaXeHUs B MHOrouYsieH
npuBegeHnem nogobHbIX crnaraemblX, PackpbiTUEM CKOBOK.

BbINOMHATE YMHOXEHMEe OJHOo4YSfleHa Ha MHOFOYfIeH M MHOrodsfieHa Ha
MHOro4fieH, NPUMeHATb POPMYyIbl KBagpaTa CyMMbl U KBagpaTa pasHOCTMW.

OcylecTBnsATb pasfoXeHne MHOMOYSIEHOB Ha MHOXUTESNIM C MOMOLLbIO
BblHECEHNA 3a CKOOKM 0O6Liero MHOXUTens, rpynnupoBKM  crnaraemblx,
NPUMEHEHNSA POPMYIT COKPALLEHHOTO YMHOXEHUS.

MpuMeHATb nNpeobpa3oBaHUA MHOMOYSIEHOB ANSA pPeLleHUs PasSiyHbIX
3agay N3 MatemMaTukn, CMEXHbIX NPeaMEeTOB, U3 pearibHOM NPaKTUKN.

Mcnonb3oBaTb CBOMCTBa CTeneHen C HaTypasibHbIMM MokasaTenaMu ans
npeobpas3oBaHNSA BbIpaXXeHUI.

YpaBHeHNA U HepaBeHCTBa

PewaTb NMHENHbIE ypaBHEHUA C OOHOW NEepeMEHHOMU, NPUMEHNASA npaBuna
nepexoga OT WCXOOHOrMO YpaBHEHWS K paBHOCUIIbHOMY eMy. [lpoBepsTsb,
ABMSIETCS JIN YNCIIO KOPHEM ypaBHEHUA.

[MpuMeHATb rpadudeckne MeToabl NPU pPeLleHnn NNHENHbIX YPaBHEHUI W
NX CUCTEM.

Moabupatb npumepbl nap 4ucen, SABMASAKOLWMXCS pelleHUeM JIMHENHOro
ypaBHEHUS C OBYMS NEePEMEHHbIMMU.

CTpouTb B KOOpPAMHATHOW MNIIOCKOCTU rpadouMK SIMHEMHOrO YPaBHEHUS C
OBYMSI MEepeMEHHbIMU, MONb3ysAChb rpadukoM, MPUBOAUTL MPUMEPbLI pPeLleHus
ypaBHEHUS.

PewaTtb cuctembl ABYX NMUHENHbIX YpaBHEHWA C ABYMS MepeMeHHbIMU, B
TOM 4Yncne rpagouyecku.



CoctaBnaTb M pewaTtb JfIMHEMHOE YpaBHEHME UMW CUCTEMY JMHEWHbIX
ypaBHEHUM MO YCMOBUKO 3aJayv, WHTepnpeTupoBaTb B COOTBETCTBUM C
KOHTEKCTOM 3aJayu NoslyYeHHbIN pesynbTar.

PYyHKUNMN

N3obpaxaTb Ha KOOpOMHATHOM MNPSMOM  TOYKW, COOTBETCTBYIOLIME
3alaHHbIM KoopauHaTam, Ny4vn, OTpe3Ku, WMHTepBarbl, 3anucbiBaTb YMCIIOBbIE
NPOMEXYTKM Ha anrebpanyeckom s3blKe.

OTmeyaTb B KOOPOMHATHOW MIIOCKOCTU TOYKM MO 3aaHHbIM KOOpAWHATaMm,
CTPOUTb rpadunKkn NNHENHbIX PyHKUMA. CTpoUTb rpadoumk PyHKUMN Y = |X|.

OnucbiBaTb C MOMOLWbI  (PYHKUMA U3BECTHbIE 3aBUCUMOCTU MexXay
BENUYMHAMWN: CKOPOCTb, BPEMS, pacCTOsHWE, LeHa, KONM4ecTBO, CTOUMOCTb,
NPOn3BOANTENBLHOCTb, BpeMS, 0O bEM paboThl.

HaxoguTb 3Ha4YeHne OyHKLMN NO 3HAYEHUIO €€ aprymMeHTa.

MoHnmaTe rpacdunyeckuin cnocod npeacraBneHns U aHanuisa nHgpopmauuu,
n3Bnekatb W UWHTEpPnpeTMpoBaTb WHMOpMaLM ©3 rpadukoB peanbHbIX
npoLeccoB 1 3aBUCMMOCTEN.

K koHUuy o6yyeHuss B 8 kmacce obyyarowmncs nonyunit cnegyrowme
npegMeTHble pe3yrnbTaThl:

Yucna n BbluncneHums

Mcnonb3oBaTb HavarnbHble NPeAcTaBneHns 0 MHOXECTBE AeNCTBUTESNbHbIX
yncen  ONA  CPaBHEHWUs,  OKPYrMeHWs M BblMUCNEHUW,  n3obpaxaTb
AENCTBUTESbHbIE YMCa TOYKaMW Ha KOOPANHATHOM MPSIMOMN.

[MpUMEHATE NOHATUE apUPMEeTUYECKOro KBaApaTHOrO KOPHS, HaxXOoAWUTb
KBagpaTHble KOPHW, UCNOMb3yd NpuM HEODXOOMMOCTU KanbKySATOP, BbIMNONHATb
npeobpas3oBaHNs BbIpaXXeHWU, codepXallnx KBagpaTHble KOPHW, WCNONb3ys
CBOWCTBA KOPHEWN.

Ncnonb3oBaTtb 3anucy 60MblWNX U MarnblX YUCEN C MOMOLLBbK OECATUYHbIX
apoben n cteneHen yncna 10.

Anrebpaunyeckune BblpaXeHUsA

[MpMeHATb MNOHATME CTeneHu C uenbiM  nokasaTeneMm, BbINOMHATb
npeobpas3oBaHns BblpaXXeHWUI, coaepX)aLlmx CTENEeHN C LuenbiM nokasaTenem.

BbINOMHATE TOXAECTBEHHbIE NPeobpa3oBaHUsA paunoHanbHbIX BblpaXKeHUN
Ha OCHOBe NpaBwn OEWUCTBUA Ha4 MHOroYrieHaMmun n anrebpanyeckummn gpodbsmu.

PacknagbiBaTb KBagpaTHbIN TPEXUYNEH HA MHOXUTENMN.

MpumeHsaTb NpeobpasoBaHUs BbIPaXXeHUN ONA pelleHns pasnnyHbixX 3agad
N3 MaTeMaTuKn, CMEeXHbIX NPeaMETOB, N3 pearibHOM NPaKTUKN.

YpaBHeHUS U HepaBeHCTBa

PewaTb nuHenHble, KBagpaTHble YypaBHEHUA U paUMOHarnbHble YpaBHEHWS,
CBOASALLMNECH K HUM, CUCTEMbI AABYX YPaBHEHUIA C ABYMSA NepeMeHHbIMN.

[MpoBOAUTL MpocCTeNnLLe UccrnefoBaHUSa YPaBHEHUM U CUCTEM YpPaBHEHUWN,
B TOM 4ucre C NpPUMEHeHMeM rpaduyeckmx npencrasneHnin (yctaHaBnuBaTb,
UMeeT NN ypaBHEHWE WNN CUCTEMAa YpaBHEHUN pELUeHUs, ecinin UMeeT, TO
CKOJSbKO, 1 Npo4ee).



[MepexoanTb OT CrnoBecHOW (hOPMYNMPOBKM 3agadn K e€ anredbpanveckon
MOAEeNM C TMOMOLLbK COCTaBMEHUS YpaBHEHUS WM CUCTEMbl YpaBHEHWUN,
WHTEpPNpeTnpoBaTb B COOTBETCTBMM C KOHTEKCTOM 3agayvn MNoJSTlydeHHbIN
pesynbTar.

[MpUMEHATb CBOWCTBA YMCIOBbLIX HEPABEHCTB AS11 CPaBHEHUS, OLIEHKM,
pewaTb fIMHENHbIE HEpPaBEHCTBA C OOHOM NEpPeMeHHOM N UX CUCTEMBbI, AaBaTb
rpadonMyeckyto  MANKCTPaUMio MHOXECTBA peLleHU HepaBEHCTBA, CUCTEMBbI
HepaBEeHCTB.

PyYyHKUUMN

MoHnMaTe 1 ncnonb3oBaTb PYHKUMOHASbHbIE MOHATUA U A3bIK (TEPMUHBI,
cumBonnyeckne obo3HayeHust), onpenendaTtb 3HadeHue (PyHKUMM NO 3HAYEHUIO
aprymeHTa, onpenensaTb CBOMCTBA PYHKLUKM NO €€ rpadounky.

CtpouTb rpacukn anemMeHTapHbIX OyHKLMIA Buaa:

y = kix, y =x2, y =x3,y = |x|, y = VX, onucblBaTb CBOICTBa Y4K1CIIOBOI
dyHKUMM NO €€ rpadunky.

K koHUuy ob6yyeHuss B 9 kKmnacce obyyarolwmncs nonyunit cnegywouwme
npegMeTHble pe3yrnbTaThbl:

Yucna n BbluncneHums

CpaBHuBaTb M ynopsagoymBaTh paumoHanbHble N nppaumoHarbHble Yucna.

BoinonHaTe apudmeTnyeckne OenctBusi C pauyuoHanbHbIMKA - YKUCHaMy,
coyetas YCTHble W MNUCbMEHHbIE TMPUEMbI, BbINOMHATL BbIYUCNEHUS C
nppaumoHarnbHbIMN YNCaMMW.

HaxoonTb 3HayeHust cTeneHenm C UenbiMM MoKasaTensMn U KOpPHEWN,
BbIYMCIIATb 3HAYEHMS YNCITOBbIX BbIPaXKEHUN.

OkpyrmnsaTe OeucTBUTENbHbIE YWUCRa, BbINOMAHATL NPUKWMAKY pesynbTaTta
BbIYNCNEHUIN, OLIEHKY YNCMNOBbIX BblpaXXeHWN.

YpaBHeHUsA U HepaBeHCTBa

PewaTb NUHENHbIE U KBagpaTHblIE YPaBHEHUS, YPaBHEHMUS, CBOASALIMECH K
HUM, NpocTenwmne pobHO-paLOHarnbHbIe YpaBHEHUS.

PewaTb cuUCTEMbI ABYX JIMHEWHbIX YPaBHEHWN C OBYMSI MEPEMEHHBLIMU U
CUCTEMbI ABYX YPaBHEHUI, B KOTOPbIX OAHO YPaBHEHNE He SABNAETCS NIMHENHbIM.

PewaTb TekcToBble 3agadn anrebpanyeckmm crnocobom C MNOMOLLbHO
COCTaBIIEHNSA YPABHEHUS UMN CUCTEMbBI ABYX YPABHEHUWN C ABYMS NEepeMEHHbIMUN.

[MpoBoANTL NpOCTENLLME UCCeaoBaHUA YpPaBHEHUA U CUCTEM YpPaBHEHWUMN,
B TOM 4ucre C NpUMeEHeHueM rpaduyeckmx npencrasneHnn (yctaHaBnuBaTb,
MMeeT NN ypaBHEHWE WU CUCTeMa YpaBHEHUN peLUeHUs, ecnn UMeeT, TO
CKOSbKO, 1 Npo4ee).

PewaTtb nuHenHble HepaBeHCTBaA, KBadpaTHble HepaBeHCTBa, n3obpaxaTb
pelleHne HepaBeHCTB Ha YNCNOBOW NPSIMON, 3anUCbiBaTbh PeELLUEHNEe C MOMOLLbIO
CYIMBOJIOB.

PewaTb cuCTeMbl JIMHEWHbIX HEpPaBEeHCTB, CUCTEMbl HEPABEHCTB,
BKMOYalOLMe KBagpaTHOE HepaBeHCTBO, u3obpaxaTb pelleHne CUctembl



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

Mcnonb3oBaTb HEpaABEHCTBA NPU PELLEHUM Pa3fnNYHbIX 3adau.

PYyHKUNN

PacnosHaBaTb QYyHKUMM W3YYEeHHbIX BMOOB. [lokasbiBaTb CXemMaTuyecku

pacrnonoXeHne Ha KOOPAUHATHOW NAOCKOCTU rpacomnkoB OyYHKUNIN Buaa: y = kx, y
=k« +b, y=kx, y=ax2+bx +c, y=x3y=1X, y=/x, B 3aBUCUMOCTU OT
3Ha4YeHUn KO3(PPULUNEHTOB, ONUCbIBaTb CBONCTBA (PYHKLINNA.

Ctpontb 1 n3obpaxaTb cxemaTU4eckn rpaukm KBagpaTUYHbIX GOYHKLMNA,
OonncbiBaTb CBOMCTBA KBaAPaTUYHbIX PYHKLMI NO UX rpadpukam.

PacnosHaBaTb KBagpaTuyHyto (OyHKUMIO No doopmyne, NpuBoguTb NpuMepsbl
KBagpaTUYHbIX PYHKLMA U3 pearibHOW XXN3HN, (PU3NKN, reOMETPUMN.

YucnoBble nocneaoBaTenbHOCTU U Nporpeccumn

PacnosHaBaTb apumeTU4eckyro M reoMeTpuUdecKkyro nporpeccum npu
pasHbIX cnocobax 3agaHus.

BbINONHATE  BbIMUCIEHUA C  UCMOMb30OBaHMEM OPMyST  N-FO  YreHa
apudMeTMYEeCKON N reoMeTpUYeCKOn NPorpeccui, CyMmMbl NepsBbiX N Y1EHOB.

N3o06paxaTb 4neHbl MocrnedoBaTenlbHOCTU TOYKkaMuM Ha KOOpOWUHATHOW
NSIOCKOCTMW.

Pewatb 3agaun, cBA3aHHbIEe C YMCNOBLIMU NOCEeA0BaTENbHOCTAMMU, B TOM
yucne 3ajayunm n3  peanbHOM KU3HM (C  UCNOMb30BAHMEM  KarbKynaTopa,
UM POBLIX TEXHOMNOIMI).



TEMATUYECKOE NMNIAHUPOBAHUE

7 KINACC
KonuyecTtBo yacoB OneKTpPOHHbIe
Ne HauvmeHoBaHue pa3aenos (uncppoBblie)
KoHTponbHble [lpakTuyeckue
n/n M TeM nporpamMmmbil Bcero obpasoBaTtesibHble
paboTbl paboTbl
pecypchbl
’ Yncna v BblYUCNEHMA. o5 5 bubnuoteka LJOK
PauyuoHanbHble Ynucna https://m.edsoo.ru/7f415b90
Bubnnoteka LJOK
2 Anrebpanieckme Bulpaxenis 27 2 https://m.edso0.ru/7f415b90
Bubnnoteka LJOK
3 YpaBHeHuA 1 HepaseHcTea 20 1 hitps:/m.eds00.ru/7f415b90
4 KoopauHaTthbl 1 rpadouku. o4 ’ Bubnnoteka LJOK
dyHKUMN https://m.edso0.ru/7f415b90
Bubnnoteka LJOK
5 MosTopenme 1 0GobLeHIe 6 1 https://m.edsoo.ru/7f415b90
OBLEE KOJIMYECTBO YACOB MO 102 2 0
NMPOrPAMME




8 KITACC

KonuyecTBO 4YacoB

ANEeKTPOHHbIE

HanmeHoBaHue pa3genoB u (uncppoBblie)
Ne n/n KoHTponbHble [pakTnuyeckue
TeM nporpamMmmbl Bcero obpas3oBaTenbHble
paboTbl paboTbl
pecypchl
’ Yuncna n BbluMCneHns. 15 1 Bubnnoteka LJOK
KBagpaTHble KOpHU https://m.edsoo.ru/7f417af8
Yncna v BblYUCNEHUS.
2 CT:I'I:Hb c Ll,eJ'(I:b:/I 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
nokasartenem
3 Anrebpanyeckume BblipaeHus:. 5 ’ Bubnnoteka LJOK
KBagpaTHbI TPEXYNEH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BblipaXeHus:. 15 5 Bubnnoteka LJOK
Anrebpaundeckasa opobb https://m.edsoo.ru/7f417af8
5 YpaBHEHNSA N HEPABEHCTBA. 15 ’ Bubnnoteka LJOK
KBagpaTHble ypaBHEHUS https://m.edsoo.ru/7f417af8
5 YpaBHEHNSA N HEPABEHCTBA. 13 Bubnnoteka LJOK
CucrtemMbl ypaBHEHWUI https://m.edsoo.ru/7f417af8
7 YpaBHEHUSA 1 HepaBeHCTBaA. » ’ Bubnuoteka LJOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
Bubnnoteka LJOK
8 PyHKUMM. OCHOBHbIE MOHATYS ° https://m.edsoo.ru/7f417af8
9 ®dyHKkuuKn. HYncnosble 9 Bubnuoteka LLIOK
yHKUUM https://m.edsoo.ru/7f417af8
10 [MoBTOpEeHne n 06obLLeHNE 6 2 Bubnnoteka LJOK




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

OBLWEE KOJINMYECTBO YACOB IO
NMPOIrPAMME

102




9 KITACC

KonuyecTBO 4YacoB

ANEeKTPOHHbIE

Ne HanmeHoBaHue pa3genoB u (uncppoBblie)
KoHTponbHble [lpakTunyeckue
n/n TeM nporpamMmbl Bcero obpasoBaTtenbHble
paboTbl paboTbl
pecypchbl
’ Uuncna n BbluMCnEeHNS. 9 ’ Bubnnoteka LJOK
[lenctButenbHble Yncna https://m.edsoo0.ru/7f419d08
il I cromoesa LOK
P y A https://m.edso0.ru/7f419d08
nepemMeHHON
3 YpaBHEHNA N HEPABEHCTBA. 14 ’ Bubnnoteka LJOK
CucrtemMbl ypaBHEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHUS U HepaBeHCTBa. 16 ’ bubnuoteka LJOK
HepaseHcTBa https://m.edso0.ru/7f419d08
Bubnnoteka LJOK
S CyHKLY 16 1 https://m.edso0.ru/7f419d08
5 Yuncnosblie 15 ’ Bubnnoteka LJOK
nocnenoBaTefIbHOCTH https://m.edso0.ru/7f419d08
2 MoBTOpeHune, 0b606LeHNe, 18 Bubnuoteka LJOK
cucTemMaTtmsaums 3HaHum https://m.edso0.ru/7f419d08
OBLWEE KOJIMYECTBO YACOB MO 102 5 0

NPOIrPAMME




NOYPOYHOE MIAHUPOBAHUE
7 KINNACC

Ne
n/
n

Tema ypoka

MNoHaTMe
pauMoHarnbHOro
yucna

ApudmeTtndeckue
JEeNCTBUA C
paunoHasibHbIMK
ynucnamm

ApudmeTndeckme
JEeNCcTBUA C
pauMoHasibHbIMN
yucnamm

ApudmeTnyeckme
NENCTBUSA C
paunoHanbHbLIMK
yucnamm

ApudmeTndeckme
NENCTBUSA C
paunoHanbHbLIMK
yncnamm

KonuyecTtBO 4yacoB

Bcer KoHTponbHbLI
o e paboTbl

MpakTnyeckun
e paboTbl

OaTta
M3yYeHun
fa

AnNeKTpPOHHbIe unudpoBbIe
oGpa3soBartenbHble

pecypchbl

ApndpmeTtnyeckue




OENCTBUSA C
paunoHanbHbIMK

yucnamm
CpaBHeHue,

7 ynopsagodnBaHue
paunoHanbHbIX Y1Cen
CpaBHeHue,

8 ynopsagoymsaHue
paunoHarnbHbIX Yncen
CpaBHeHue,

9 ynopsagoymsaHue
pauMoHanbHbIX YnCEN
BxoaHas Bubnnoteka LJOK

10 https://m.edsoo.ru/7f4211d
KOHTporibHasi paboTa o
CTteneHb C Bubnnoteka LJOK

11 HaTypanbHbIM https://m.edso0.ru/7f42138
nokasaTtenem 2
CteneHb C Bubnnoteka LJOK

12 HaTypanbHbIM https://m.edsoo.ru/7f42154
nokasartenem e
CteneHb C Bubnuoteka LLIOK

13 HaTypanbHbIM https://m.edsoo.ru/7f4218b
nokasartenem e

14 CteneHb C

HaTypanbHbIM




nokKkasarteriem

15

16

17

18

19

PelieHne OCHOBHbIX
3agadv Ha gpobwn,
NPOLEHTbI 13
pearibHOM NPaKTUKN

PelueHne 0CHOBHbIX
3agad Ha gpobwu,
NPOLEHTbI 13
peanbHOW NpakTUKn

PeweHne OCHOBHbIX
3agad Ha gpobw,
NPOLUEHTbI U3
peanbHOW NpakTUKn

PelueHne OCHOBHbIX
3agad Ha gpobwu,
NPOLUEHTbI U3
peanbHOW NpakTUKn

MpusHakn
AennMocTu,
pasrnoXeHusa Ha
MHOXUTENN
HaTypanbHbIX YNCen

20

[Mpn3Hakn
AEeNUMOCTH,
pasnoXxeHus Ha
MHOXUTENn
HaTypanbHbIX Ynucen




21

22

PeanbHble
3aBMCUMOCTM.
Mpamasa n obpaTtHas
NPONOPLMOHANbHOCT
n

PeanbHble
3aBUCMMOCTM.
[Mpsmasa n obpaTHas
NPONOPLMOHANbLHOCT
n

23

24

PeanbHble
3aBUCMMOCTM.
Mpsmasa n obpaTHas
NPONOPLIMOHANbLHOCT
n

PeanbHble
3aBUCMMOCTM.
[Mpsmas n obpaTHas
NPONOpPLMOHaIbHOCT
n

25

KoHTponbHaga paboTa
no Teme
"PauunoHanbHble
ymucna"

26

BykBeHHbIE
BblpaXXeHus

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

27

dopmynebl




28

dopmynebl

29

30

31

32

[MepeMeHHble.
Hdonyctumble
3HayeHns
nepemMeHHbIX

NMpeobpasoBaHue
OYKBEHHbIX
BblpaXXeHun,
packpbiTMe CKOOOK 1
npuBeaeHne
noao6HbIX
cnaraemMbix

MpeobpasoBaHune
OGYKBEHHbIX
BbIpaXeHun,
pacKpbiTUe CKODOK 1
npueegeHne
NnoaoOHbIX
cnaraemMblx

MpeobpasoBaHune
BYKBEHHbIX
BblpaXXeHun,
pacKkpbITUEe CKOBOK K
npvBeaeHune
NoaoOHbIX
cnaraembix

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

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

33

NMpeobpasoBaHue




BYKBEHHbIX
BblpaXXeHun,
pacKpbITUe CKOBOK U
npueegeHne
Nnoao6HbIX
cnaraemMbix

CBoWicTBa cTeneHn ¢

Bubnnoteka LJOK

34 HaTypasnbHbIM https://m.edso0.ru/7f42138
nokasaTtenem 2
CsoncTtBa cTeneHmu ¢ Bubnnoteka LJOK

35 HaTypanbHbIM https://m.edso0.ru/7f42154
nokasaTtenem e
Monyroaosas Bubnnoteka LJOK

36 https://m.edsoo.ru/7f4218b
KOHTponbHas paboTa o

Bubnnoteka LJOK
37 MHorouneH.i https://m.edso0.ru/7f42276
e
Bubnnoteka LJOK
38 MHoro4neHs.l https://m.edso0.ru/7f42293
0
CnoxeHue,

39 BblYMTaHUeE, Bubnnoteka LJOK
YMHOXEHMNe https://m.edsoo.ru/7f422af2
MHOrOYS1IEHOB

40 CnoxeHue, Bubnuoteka LJOK




BblYMTaHwue, https://m.edsoo.ru/7f422cc8
YMHOXEHMNEe

MHOrO4YSIEHOB

CrnoxeHwue,

41 BblYUTaHMeE, Bubnunoteka LIOK
YMHOXEHMNe https://m.edsoo.ru/7f422fca
MHOIOYJIEHOB
Croxenue, Bubnuoteka LLIOK

go  BREVTANVS, hitps:/m.eds00.ru/7f42318
YMHOXEHMNEe 5
MHOIOYJIEHOB =
dopmynebl Bubnnoteka LJOK

43 COKpaLLEHHOro https://m.edsoo0.ru/7f42432
YMHOXEHMS a
dopmynebl Bubnuoteka LLOK

44 COKpaLLEHHOro https://m.edso0.ru/7f42464
YMHOXeHUSA a
dopmynbl

45 COKF:)aﬁJ,éHHOFO Bubnuoteka LJOK

https://m.edso0.ru/7f424c12
YMHOXEHMS
dopmynbl
46 C:K%aLéHHoro Bubnuoteka LJOK
https://m.edsoo.ru/7f424fd2
YMHOXEHUS
dopmynebl Bubnuoteka LLIOK
47 COKpaLLLEHHOro https://m.edsoo.ru/7f4251d

YMHOXEHUA

0




48

PasnoxeHune
MHOIO4YJ1IeHOB Ha
MHOXUTENM

Bubnuoteka LLIOK
https://m.edsoo.ru/7f42331
2

49

50

51

PasnoxeHune
MHOIOYsIeHOB Ha
MHOXUTENMn

Pas3noxeHue
MHOrOY1IEHOB Ha
MHOXUTENN
Pas3noxeHue
MHOrOY1IEHOB Ha
MHOXUTENn

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

Bubnnoteka LJOK
https://m.edsoo.ru/7f4239d
e

52

KoHTponbHasa paboTa
no Teme
"Anrebpaunyeckne
BblpaxeHuns"

53

54

YpaBHeHune, npasuna
npeobpasoBaHus
ypaBHeHUS,
PaBHOCUSTbHOCTb
ypaBHEHUN

JInHenHoe ypaBHeHue
C OfHOM

nepemMeHHoM,
peLueHne NUHEeNHbIX
ypaBHEHUN




JInHenHoe ypaBHeHMEe
C OAHOW

Bubnnoteka LJOK

55 nepemMeHHon, https://m.edso0.ru/7f42048
peLleHne NUHENHbIX 2
ypaBHEHUN
JInHenHoe ypaBHeHue
C OQHOWN

56 nepemMeHHoOM,
peLleHne NMMHENHbIX
ypaBHEHUN
PeweHue 3agay c Bubnmorexa LIOK

57 5 https://m.edsoo.ru/7f42064
MOMOLLbIO YPaBHEHWUN o
PeweHne 3agay ¢ Bubnmorexa LIOK

58 5 https://m.edsoo.ru/7f42080
NMOMOLLIbIO YpaBHEHUN 5
PeweHne 3agay ¢ Brbnmoreka LIOK

59 y https://m.edsoo0.ru/7f4209a
MOMOLLbIO YpaBHEHWUN 0
PelleHMe 3aaay ¢ Bubnuoteka LJOK

60 y https://m.edsoo.ru/7f420e6
NMOMOLLIbIO YpaBHEHUN .
JInHenHoe ypaBHeHue

61 C AByMSA Bubnnoteka LJOK

nepemMeHHbIMU U ero
rpadouk

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




62

63

64

65

66

67

68

IlvHenHoe ypaBHeHMe
C ABYMS
nepemMeHHbIMU U ero
rpadouk

Cuctema aByx
NIMHENHBbIX YPpaBHEHUN
C ABYMS
nepemMeHHbIMM
Cucrema gByx
NIMHENHBbIX YPaBHEHUN
C ABYMS
nepeMeHHbIMM
Cucrema gByx
NIMHENHBbIX YPaBHEHUN
C ABYMS
nepemMeHHbIMM
Cucrema gByx
NIMHENHBbIX YPaBHEHUI
C AByMSA
NnepemMeHHbIMU

PelweHune cuctem
ypaBHEHUN

PeweHne cucrem
ypaBHEHUN

Bubnunoteka LLIOK
https://m.edsoo.ru/7f427e8
a

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

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

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




PelweHue cuctem

Bubnnoteka LJOK

69 - https://m.edsoo.ru/7f4287d
ypaBHEHUN 5
20 PeweHne VCVICTeM
ypaBHEHUN
71 PeweHne cuctem
ypaBHEHUN
KoHTponbHas paboTa bubnuoteka LJOK
72 no teme "[IMHenHbIe https://m.edsoo.ru/7f42104
ypaBHeHns" 4
KoopaunHaTa To4kM Ha Bribnmorexa LIOK
73 - https://m.edsoo.ru/7f41de7
npsMon 5
24 Yuncnosble Bubnnoteka LJOK
NPOMEXYTKM https://m.edsoo.ru/7f41dff2
75 Yucnosble
NPOMEXYTKM
PaccTtoaHue mexay
76 ABYMS TOUKaMU
KoopAMHaTHON
npaAMon
PacctoaHue mexay
27 ABYMS TOUKaMU
KoopAMHaTHON
npaAMon
78 MpamoyronbHas Bubnnoteka LJOK




cucrtema koopaunHat
Ha MIOCKOCTH

https://m.edsoo.ru/7f41e16
e

Bubnnoteka LJOK

[MpsamoyrosibHas
79 cuctema KoopauHart https://m.edsoo.ru/7f41e42
Ha NNOCKOCTU a
Mpumepsbl rpadumkos, Bubnunoteka LIOK
80 3aaHHbIX https://m.edsoo.ru/7f41e8a
dopmynamm 8
Mpumepbl rpadukos, Bubnnoteka LJOK
81 3a4aHHbIX https://m.edsoo.ru/7f41ed8
dopmynamm 0
Mpumepbl rpadgukos,
82 3aaHHbIX
dopmynamm
YteHune rpadomkoB bubnuoteka LJOK
83 peanbHbIX https:/m.edsoo.ru/7f41ea2
3aBMCUMOCTEN 4
UTeHune rpadomkoB
84 peanbHbIX
3aBuCUMOCTEN
Bubnnoteka LJOK
85 oAV (yHKuMY https://m.edsoo.ru/7f41ef06
86 "padpmk pyHKUMN
y y Bubnuoteka LLIOK
87 Ceouncrea dyHkuny hitps://m.eds00.ru/7f41078
88 CsonctBa hyHKuMi BubnuoTteka LJOK




https://m.edsoo.ru/7f41f1fe

Bubnunoteka LIOK

89 JInnenHasn dyHKunA https://m.edso0.ru/7142728
2
Bubnuoteka LJOK
90 JInnenHasn doyHKunA https://m.edsoo.ru/7{42741
2
MocTpoeHune rpacuka Brbnmorexa LLOK
91 .. https://m.edso0.ru/7{426d1
NIMHENHON (PYHKLUMM o
MocTpoeHune rpacuka
92 L
NIMHENHOWN (PYHKLMM
93 ['padouk pyHKUNM Y
=|x|
94 "padouk pyHKUNM Yy
=|x|
KoHTponbHaga paboTta
no Teme
95 "KoopauHaTtbl 1 Bubnuoteka LLIOK
rpacpmkn. OyHkummn" / https://m.edsoo.ru/7f41f50a
Bcepoccunckas
npoBepoyHas paboTa
NTorosas
96 KOHTpOnbHas paboTa Bubnuoteka LJOK

/ Bcepoccumnckas
npoBepo4YHas paboTa

https://m.edsoo.ru/7f429c6¢c




97

98

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

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

bubnuoteka LJOK
https://m.edsoo.ru/7f429{32

99

100

MoBTOpPEHNE
OCHOBHbIX MOHATUN N
MeTo[0B Kypca 7
knacca, obobLieHue
3HaHUN

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

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

101

MoBTOpPEHNE
OCHOBHBbIX MOHATUIA U
MeTooB Kypca 7
Knacca, o6obweHne
3HaHUN

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

102

MoBTOpPEHNE
OCHOBHbIX NOHATUN U

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




MeTodOoB Kypca 7
knacca, obo0LleHue
3HaHUN

1o

OBLLEE KOJIMYECTBO
YACOB M0 NMPOIrPAMME

102




8 KITACC

Ne
n/n

Tema ypoka

KBagpaTHbI KOPeHb
n3 yncna

NoHaTne 06
nppaUnoHanbHOM
yucne

[lecaTtnynbie
npuonMmxeHns
nppaumnoHanbHbIX
yucen

[lecaTtunyHble
npUoAMxXeHns
nppaymoHanbHbIX
yucen
[lencTBuTErnbHbIE
yucna
CpaBHeHue
NENCTBUTESbHbIX
yucen
CpaBHeHue
NEeNCTBUTESbHbIX
yucen

KonunyecTtBO 4YacoB

Bcero

KoHTpornbHbIe
paboTbl

MNMpakTnyeckune
paboTbl

OaTta
nU3y4veHus

ANEeKTPOHHbIe undpoBbIe
oGpa3soBaTenbHble

pecypchl

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

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




ApudmeTnyeckmm

8 KBagpaTHbIA KOPEHb
9 YpaBHeHne Buaga x? =
a
10 BxogHas Bubnuoteka LJOK
KOHTpoOnbHas paboTta https://m.edso0.ru/7{42d862
CsoiicTBa
11 apumeTmnyecKmnx Bubniorexa LIOK
y https://m.edso0.ru/7{42d862
KBaApaTHbIX KOPHEW
MpeobpasoBaHue
12 ::Ic;::::;m Bubnnoteka LJOK
’ https://m.edso0.ru/7{42dd26
coaepaLimnx
KBagpaTHble KOPHU
MpeobpasoBaHune
13 ::r;:;l(a::;m Bubnuoteka LLOK
’ https://m.edsoo.ru/7f42ded4
coaepxaLumx
KBagpaTHbIE KOPHU
MpeobpasoBaHue
14 ::E:::eb:(mﬁ Bubnuoteka LJOK
’ https://m.edsoo.ru/7f42e0be
coaepaLimx
KBagpaTHble KOPHU
15 MpeobpasoBaHune Bubnuoteka LJOK
YMCNOBbIX https://m.edso0.ru/7{42e262




BblpaXXeHun,
coaeprkaLmnx
KBagpaTHbIE KOPHU

CreneHb c Uenbim

Bubnuoteka LJOK

16 nokasarenem https://m.edsoo.ru/7{4354a4

CtaHpapTHas 3anucb

yucna. Pasmepbl

obbekToB

OKpY>KatoLLero mupa
17 :C;TC::LTZEHTaprIX Bubnnoteka LJOK

https://m.edso0.ru/7{436098

KOCMWUYECKMX

0b6bekToB),

ANUTENbHOCTb

npoLeccoB B

OKpY’KatoLLemMm Mmpe
18 CeovicTBa cTeneHu ¢ Bubnuoteka LLOK

LernbiM nokasaTenem https://m.edso0.ru/7f{435648
19 CsoncTtBa cTeneHu ¢ Bubnnoteka LJOK

LernbiM nokasaTenem https://m.edso0.ru/7f{435648
20 CsoncTtBa cTeneHu ¢ Bubnnoteka LJOK

uenbiM nokasarenem https://m.eds00.ru/7{435648
o1 CsoncTtBa cTeneHu c Bubnunoteka LLIOK

LernbiM nokasaTenem https://m.edsoo.ru/7f43599a
0 CBoricTBa CTENEHU C Bubnuoteka LJOK

LesibiIM NnokKa3aTtenem

https://m.edsoo.ru/7f{435ed6




23

24

KBagpaTtHbIn
TPExuneH
KBagpaTtHbIn
TPEXUSIEH

25

PasnoxeHue
KBagpaTHOro
TpEXYneHa Ha
MHOXUTENU

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

26

PasnoxeHune
KBagpaTHOro
TPEXYreHa Ha
MHOXUTENN

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

27

KoHTponbHas
paboTa no Temam

"KBagpaTtHble KOpHW.

CrteneHw.
KBagpaTHbIn
Tpexynen"

Bubnuoteka LLOK
https://m.edsoo.ru/7f42ec80

28

Anrebpandeckas
apobb

Bubnnoteka LJOK
https://m.edso0.ru/7f430382

29

[onyctumble
3HaYeHus
NnepeMeHHbIX,
BXOASLLNX B
anrebpanyeckne
BblpaXXeHus




Hdonyctumble

3Ha4YeHus
30 NepeMEHHbIX,
BXOAALLNX B
anrebpaunyeckue
BblpaXXeHWs
OcHOBHOE CBOWCTBO
31 anrebpanyeckomn Bubnmorexa LIOK
https://m.edso0.ru/7{4308e6
apobu
30 CokpawieHune Bubnnoteka LJOK
apoben https://m.edsoo.ru/7f430a8a
33 CokpawyeHune Bubnnoteka LJOK
apoben https://m.edsoo.ru/7f430f44
34 CokpalleHune bubnuoteka LJOK
apoben https://m.edsoo.ru/7{430f44
CnoxeHue,
Bbl4MTaHME,
35 YMHOX€eHue u Bubnuorteka LLOK
aenexHune https://m.edsoo.ru/7f43128¢c
anredpaunyeckmx
apoben
36 Monyroposas Bubnuoteka LJOK
KOHTponbHas paboTta https://m.edso0.ru/7f4315c0
37 (B:SS:(;HHMMZ, Bubnunoteka LIOK

YMHOXEeHne n

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




aenexHve
anrebpanyecknx
apoben

38

39

CrnoxeHwue,
BblYyMTaHue,
YMHOXEHME U
aenexHune
anredpanyeckunx
apoben

MpeobpasoBaHue
BblpaXXeHun,
coaepxaLimnx
anrebpanyeckue
apobu

Bubnuoteka LJOK
https://m.edsoo.ru/7f431a20

Bubnnoteka LJOK
https://m.edsoo.ru/7f43259c¢

40

41

MpeobpasoBaHune
BbIpaXeHun,
coaepaLimx
anrebpaunyeckue
apobu

MpeobpasoBaHune
BblpaXXeHun,
coaepkaLmnx
anrebpanyeckue
apobu

Bubnuoteka LLOK
https://m.edsoo.ru/7f432736

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

42

KoHTponbHas
paboTa no teme
"Anrebpanyeckas

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




Apobb"

43 KBagpaTtHoe Bubnuoteka LLIOK
ypaBHEHne https://m.edsoo.ru/7f42eela
44 Eanonaizeoe Bubnuoteka LJOK
Aap https://m.edsoo.ru/7f42eela
ypaBHEHME
45 lljsznonaic;ie Bubnnoteka LJOK
Aap https://m.edsoo.ru/7f42eela
ypaBHeHMe
46 :;ZpMi:ic;(;pHeM Bubnnoteka LJOK
Aap https://m.edsoo.ru/7{42{158
YypaBHEHWS
47 ::;pM);:i;%pHem Bubnuoteka LLOK
Aap https://m.edsoo.ru/7{42{3f6
YypaBHEHWS
48 izpm;;:i;;pHem bubnuoteka LJOK
Aap https://m.edsoo.ru/7f42f5a4
ypaBHEHMS
Bubnunoteka LLIOK
49 Teopema Buera https://m.edsoo.ru/7{42fef0
Bubnuoteka LJOK
50 Teopema Buera https://m.eds00.ru/7f430076
PeweHune
51 ypaBHeHWn, Bubnuoreka LIOK

CBOOALLMXCA K
KBaZpaTHbIM

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




52

53

54

55

56

57

58

PeweHne
ypaBHEHUH,
CBOAALLNXCS K
KBagpaTHbIM

MpocTenwme
ApOOHO-
pauMoHarsbHble
ypaBHEHUS

MpocTenwme
Apo6BHo-
pauMoHarsbHble
ypaBHEHUS

PelueHne TeKCTOBbIX
3aga4y C NOMOLLbIO
KBagpaTHbIX
ypaBHEHUN

PelueHne TekCTOBbIX
3aga4y C NOMOLLbIO
KBagpaTHbIX
ypaBHEHUN

KoHTposnbHas
paboTa no teme
"KBagpaTtHble
ypaBHeHns"
JInnenHoe
ypaBHEHWE C ABYMS
nepemMeHHbIMN, ero

Bubnuoteka LLIOK
https://m.edsoo.ru/7f43¢c3d0

Bubnuoteka LJOK
https://m.edsoo.ru/7f4328¢c6

Bubnnoteka LJOK
https://m.edsoo.ru/7f{432b6e

Bubnnoteka LJOK
https://m.edsoo.ru/7{42f75¢

Bubnnoteka LJOK
https://m.edsoo.ru/7142{8f6

Bubnnoteka LJOK
https://m.edso0.ru/7f4301{2




rpadouk, npumepsbl
peLeHns ypaBHEHUN
B LleNnbIX Yyncnax

59

60

61

62

63

JInHenHoe
ypaBHeHWe C OBYMS
nepemMeHHbIMU, ero
rpadouk, npumepbl
peLeHns ypaBHEHUN
B LleNnbIX Yyncnax

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

PeweHune cuctem
ABYX NMTMHENHbIX
ypaBHEHUN C OBYMS
nepemMeHHbIMN

PeweHune cuctem
OBYX NUHENHbIX
ypaBHEHUN C OBYMS
nepemMeHHbIMN

PeweHune cuctem
ABYX NUHENHbIX
ypaBHEHUI C OBYMSA
nepeMeHHbIMU




64

65

66

67

68

[Mpymepbl pelieHns
CUCTEM HENNHENHBIX
ypaBHEHUWN C ABYMS
nepemMeHHbIMN

[Mpymepbl peleHns
CUCTEM HENNHENHbIX
ypaBHEHUWN C ABYMS
nepeMeHHbIMU

"padmyeckas
MHTepnpeTauns
YpaBHEHUS C OBYMS
nepemMeHHbIMN U
CUCTEM NTMHENHBbIX
ypaBHEHUN C OBYMS
nepemMeHHbIMN

'padhunyeckas
MHTepnpeTaumns
ypaBHEHUS C OBYMS
nepemMeHHbIMN U
CUCTEM NIUHENHbIX
YypaBHEHUN C OBYMS
nepemMeHHbIMN
PelleHne TekCToBbIX
3a4ay C NOMOLLbLO
CUCTEM ypaBHEHUN

Bubnnoteka LJOK
https://m.edsoo.ru/7f{43d6d6

bubnuoteka LJOK
https://m.edsoo.ru/7f{43d6d6

69

PelueHne TeKCToBbIX
3aady ¢ NnoOMoLLbiO




CUCTEM YpaBHEHUN

70

PelueHne TekcToBbIX
3a4ad C NomMoLLbo
CUCTEM ypaBHEHUN

71

72

73

74

75

76

Yumncnosble
HepaBeHCTBA U NX
cBoucTBa

Uncnosble
HepaBeHCTBa N UX
CBOWUCTBA

HepaBeHcTBO C
OHOW rnepemMeHHomn

JINHENHBbIE
HepaBeHCTBa C
OHOW rnepemMeHHomn
N UX peLLeHne

JINHENHBbIE
HepaBeHCTBa C
OJHOW rnepemMeHHomn
N UX peLLeHne

JInHenHble
HepaBeHCTBaA C
OHOW rnepemMeHHomn
N UX peLLeHne

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

Bubnnoteka LJOK
https://m.edsoo.ru/7{42c840

77

CucTtembl NMMHENHbIX
HepaBEHCTB C OQHOMN

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




78

79

80

nepemMeHHoOn N nx
pelleHve

Cuctembl NMMHENHBIX
HEpPaBEHCTB C OHOM
nepemMeHHoOn N nx
pelleHne

Cuctembl NMNHENHbIX
HepaBEHCTB C OQHOM
nepemMeHHoOn N nx
peLleHne

N3o06paxeHne
peLeHnsa NMMHENHOro
HepaBeHCTBa N UX
CUCTEM Ha YNCNOBON
npsAMon

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

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

81

82

N306paxeHne
peLeHns MIMHENHOro
HepaBeHCTBa U NX
CUCTEM Ha 4YMCroBOM
npsiMon
KoHTponbHas
paboTa no Temam
"HepaBeHcTBa.
Cuctemsl
ypaBHeHun"

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

83

[MoHATME PYyHKUUM

Bubnunoteka LIOK
https://m.edso0.ru/7f433c12




84

85
86

87

88

O6nacTtb
onpeaeneHna n
MHOX€ECTBO
3Ha4YeHUN PyHKLNN
Cnocobbl 3agaHus
PYHKUNI

"padpmk pyHKUMN
Csonctea hyHKUMN,
nx oTobpaxxeHne Ha
rpadouke

UteHne n
NOCTPOEHNe
rpadomnkKoB oyHKLMI

Bubnuoteka LLIOK
https://m.edsoo.ru/7f433d84

89

Mpumepbl rpadomkoB
PYHKLNA,
OoTpaXatoLmx
peanbHble npoLecchl

90

DyHKUMN,
onucbiBatoLmne
npsMyto 1 obpaTHyro
nponopunoHasbHble
3aBUCMMOCTMU, MX
rpadouku

Bubnunoteka LLIOK
https://m.edsoo.ru/7f434bbc

91

MMnepbona

92

MMnepbona

Bubnnoteka LJOK
https://m.edsoo.ru/7f4343e2




93

94

"padmk pyHKUMN y =
X2

PYHKUNM Y =X2, Y =
X3,y =YX,y =I[x[;
rpadomnyeckoe
pelleHne ypaBHEHUN
N CUCTEM ypaBHEHUN

Bubnnoteka LJOK
https://m.edso0.ru/7f434572

Bubnuoteka LJOK
https://m.edso0.ru/7f434d38

95

96

MoBTOpEHNE
OCHOBHbIX MOHATUN U
MEeTOL0B KypcoB 7 U
8 Kknaccos,
obobLweHne 3HaHum /
Bcepoccunckas
npoBepoYHas
paboTa

NTorosas
KOHTponbHasi paboTa
/ Bcepoccumnckas
npoBepoYHas
paboTa

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

Bubnnoteka LJOK
https://m.edsoo.ru/7{434eb4

97

MoBTOpPEHNE
OCHOBHbIX MOHATUN U
MeTOLOB KypCOB 7 U
8 Knaccos,
obo0LeHne 3HaHnn

98

MoBTOpPEHNE
OCHOBHbIX NOHATUN U

Bbubnuoteka LJOK
https://m.edso0.ru/7{43736¢




MeTOLOB KypCOB 7 U
8 knaccos,
o6006LeHne 3HaHUn

99

100

MoBTOpPEHNE
OCHOBHBbIX MOHATUN U
MeTOL0B KypcoB 7 U
8 Knaccos,
obo0LeHne 3HaHnn

MoBTOpPEHNE
OCHOBHBbIX MOHATUN U
MeTOLOB KypcoB 7 U
8 knaccos,
o600LeHne 3HaHUIn

Bubnuoteka LLIOK
https://m.edsoo.ru/7f437510

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

101

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

Bubnnoteka LJOK
https://m.edsoo.ru/7f{436b88

102

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

OBLWEE KOJINHECTBO
YACOB M0 NPOIrPAMME

102

Bubnnoteka LJOK
https://m.edso0.ru/7f437858




9 KITACC

Ne

Tema ypoka

KonuyecTBO 4YacoB

Bcer
o

KoHTpOonbHbLI
e paboTbl

MpakTn4yeckm
e paboTbl

OaTta
M3y4YeHu
A

ANEeKTPOHHbIe
undpoBble
obpasoBaTtenbHble
pecypchbl

PauvoHanbHble
yucna,
nppaumoHarbHble
yucna, KOHeYHble U
©eckoHeYHble
AECATUYHbIE ApPOOU

MHoxecTBO
NENCTBUTESbHbIX
yucern;
NEeNCTBUTESNbHbIE
yucrna Kak
OeckoHe4Hble
AEeCATUYHbIE APOOU

B3aumHo
OHO3Ha4HoEe
COOTBETCTBME MeXAy
MHOXXECTBOM
NENCTBUTESbHbIX
yncen n MHOXeCTBOM
TOYEK KOOPANHATHOWN
npsiMomn




CpaBHeHue
AENCTBUTENNbHbIX
yucern,
apudmeTmyeckmne
JENCTBUA C
NENCTBUTESNbHbIMU
ymcnamm

MpnbnmxéHHoe
3Ha4YeHue BENUYUHBDI,
TOYHOCTb
npuonMmxeHns
OkpyrneHue vncen
OkpyrneHue vncen
Mpukngka n oueHka
pes3ynbTaToB
BblYNCIEHNN

10

BxogHas
KOHTposibHasi paboTa

JInnenHoe
ypaBHeHue. PelieHve
ypaBHEHUH,
CBOAALLMNXCS K
NNHEWHbIM

Bubnmnotek LOK
https://m.edso0.ru/7f43bf66

11

INvHenHoe
ypaBHeHue. PelweHne
ypaBHEHUH,




CBOAALLMXCH K

NIMHENHBIM
KBagpaTtHoe
ypaBHeHue. PelwleHne BubnuoTteka LJOK
12 ypaBHEHUH, https://m.edso0.ru/7f43c54
CBOOALLMXCS K 2
KBagpaTHbIM
KBagpaTHoe
ypaBHeHue. PelleHne Bubnnoteka LJOK
13 ypaBHEHUH, https://m.edsoo0.ru/7f43c54
CBOOALLMXCS K 2
KBagpaTHbIM
BuKBazpaTHble Bubnnoteka LJOK
14 https://m.edsoo0.ru/7f43c3d
ypaBHEHUS 0
BuKBazpaTHble Bubnnoteka LJOK
15 https://m.edsoo.ru/7f43c3d
ypaBHEHUS 0
[Mpymepsbl pelieHns
ypaBHEHUN TpeTben n
16 YeTBEPTOMN CTENEHEN
pasrioXeHneMm Ha
MHOXUTENN
[Mprmepbl pelueHmns
17 ypaBHEHUN TpeTben n

YEeTBEPTOMN CTENEHEN
pasrioXXeHneM Ha




MHOXUTEIN

18

PeweHune apobHo-
paunoHanbHbIX
ypaBHEHUN

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

19

20

21

22

PeweHne apobHo-
paunoHanbHbIX
ypaBHEHUN

PelleHne TeKCTOBbIX
3agav
anredpanyeckum
MEeTOLOM

PelleHne TeKCTOBbIX
3agav
anrebpanyeckum
METOAOM

PelueHune TekcToBbIX
3apgad
anredpanyeckum
MEeTOA0M

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

23

24

KoHTponbHaga paboTa
no Teme "YpaBHeHUs

~n

C OHOM NepeMeHHOM

YpaBHeHue ¢ aByMA
NnepemMeHHbIMU U ero

rpaduk

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

25

YpaBHeHue ¢ aByMS

Bubnuoteka LLOK




26

nepeMeHHbIMU N ero
rpadouk

Cuctema aByx
NIMHENHBbIX YPpaBHEHUN
C AByMSA
nepemMeHHbIMU 1N eé
pelueHne

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

27

28

Cuctema aByx
NUHEWHbIX ypaBHEHUN
C AByMA
nepemMeHHbIMnN N eé
pelueHne

Cucrtema gByx
NIMHENHBbIX YPaBHEHUN
C ABYMS
nepemMeHHbIMU U eé
pelueHne

29

30

Cucrtema gByx
NNUHEWHbIX ypaBHEHUN
C ABYMS
nepeMeHHbIMU U eé
pelueHne

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

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




31

32

PeweHne cuctem
ABYX ypaBHEHUN,
OAHO U3 KOTOPbIX
NUHENHoe, a apyroe
— BTOPOM CTENEHN

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

Bubnuoteka LLOK
https://m.edsoo.ru/7f43d55
a

33

34

35

36

PewweHne cuctem
ABYX ypaBHEHUN,
O[HO 13 KOTOPbIX
nuHenHoe, a gpyroe
— BTOPOM CTENEHN

'padhunyeckas
WHTepnpeTauus

CNCTEMDI ypaBHean7| C

ABYyMA nepemMeHHbIMU

PelleHne TEKCTOBbIX
3agad
anrebpanyecknum
crnocobom

PelueHune TekcToBbIX
3agav
anrebpanyecknm
cnocobom




37

KoHTponbHaga paboTa
no Teme "Cucremsl
ypaBHeHnn"

38

39

40

41

42

43

Yumncnosble
HepaBeHCTBA U NX
CBOWCTBA

Uncnosble
HepaBeHCTBa N UX
CBOWUCTBAa

JInHenHblE
HepaBeHCTBaA C O4HON
nepemMeHHoOn N nx
peleHne

JInHenHble
HepaBeHCTBaA C O4HON
nepemMeHHoOn N nx
pelleHue

JInHenHble
HepaBeHCTBa C OHOW
nepemMeHHoOn N nx
pelleHne

CucTteMbl NINHENHbIX
HepaBEHCTB C OQHOMN
nepemMeHHoOn N nx
peLleHne

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

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

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

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

44

CucTtemMbl NNHENHBIX




HepaBEHCTB C OQHOMN
nepemMeHHoOn N nx
pelleHne

CuctemMbl NIMHENHbIX
HepaBEHCTB C OQHOMN

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 N UX https://m.edsoo0.ru/7f43b21
peLueHne e
KBagpaTHble Bubnnoteka LJOK
48 HepaBeHCTBa N UX https://m.edsoo.ru/7f43b5a
peLleHne 2
KBagpaTHble
49 HepaBeHCTBA U X
pelueHne
KBagpaTtHble
50 HepaBeHCTBA U NX
pelueHne
;Ejg:;fe?;a;m Bubnuoteka LJOK
51 https://m.edsoo.ru/7{43b09

HepaBeHCTB N CUCTEM
HepaBeHCTB C ABYMA

8




nepemMeHHbIMN

"padmyeckas
NHTepnpeTauuns
52 HepaBEHCTB N CUCTEM
HepaBEHCTB C ABYMS
NnepemMeHHbIMM
KoHTponbHaga paboTta
53 no Teme
"HepaBeHcTBa"
KBagpatnyHas Bubnnoteka LJOK
54 dyHKUMA, eé rpaduk https://m.edso0.ru/7f4396¢
N cBONCTBA 6
KBagpatunyHas Bubnnoteka LJOK
55 dyHKUMSA, eé rpadunk https://m.edsoo.ru/7{43984
N cBONCTBA 2
KBagpatunyHas Bubnunoteka LJOK
56 dyHKUMSA, eé rpadumk https://m.edso0.ru/7f4399b
N cBONCTBa 4
Mapabona,
KOOpAWHAaTbI Bubnnoteka LJOK
57 BEpLUMHbI napabonkl, https://m.edso0.ru/7f439eb
OCb CUMMETPUN 4
napabonsol
Mapabona, Bubnuoteka LLOK
58 KoopauHaTbl https://m.edso0.ru/7f43a03

BepLUNHbI Napabonsl,

a




59

OCb CUMMETPUN
napabtonsol

Mapabona,
KOOpAMHaTbI
BEPLUMHbI Napabonkl,
OCb CUMMETPUM
napabdonsbl

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

60

61

Mapabona,
KOOpANHaTbI
BEPLUMHbI Napadonsl,
OCb CUMMETPUM
napabonbl

Mapabona,
KOOpAUHaTbI
BepLMHbI Napabonbl,
OCb CMMMETPUN
napaodonsbl

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

Bubnunoteka LJOK
https://m.edso0.ru/7f43a52
6

62

63

Mapabona,
KoopauHaTbl
BepLIMHbI Napabonbl,
OCb CMMMETPUN
napabonbl

["padpmkn pyHKUNA: Yy
= kX, y = kx + b, y=k/x,
y=x%, y=vX, y=[X|

64

["padhmkmn pyHKUNR: Y
=kx, y = kx + b, y=k/x,




y=x3, y=VX, y=|X|

"padmkmn pyHKUNR: Y

65 = kX, y = kx + b, y=k/x,
y=x%, y=vX, y=[X|
"padomkn pyHKUMN: Y
66 = kX, y = kKx + b, y=k/x,
y=x%, y=vX, y=[X|
["padpmkn pyHKUNA: Y
67 =kx, y = kx + b, y=k/x,
y=x%, y=vX, y=[X|
["padhmkn pyHKUNA: Y
68 = kX, y = kKx + b, y=k/x,
y=x%, y=vX, y=[X|
KoHTponbHasa paboTa Bubnmorexa LIOK
69 | | https://m.edsoo.ru/7f43ab8
no teme "®yHKUUN 4
MoHsATHE YncnoBon Brbnmoreka LIOK
70 https://m.edsoo.ru/7f43e6¢
nocrneaoBaTesibHOCTH 5
3agaHue
nocnegoBaTeribHOCTU Bubnnoteka LJOK
71 PEKYPPEHTHON https://m.edsoo.ru/7f43ebd
dopmyrion u a
dopmynon n-ro yneHa
79 ApudmeTtnyeckas u Bubnuoteka LLOK

reomeTpunyeckas

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




nporpeccum

€

73

ApudmeTtnyeckasn u
reomeTpudeckas
nporpeccumu

Bubnuoteka LLOK
https://m.edsoo.ru/7f43f3b4

74

75

dopmyribl N-ro YreHa
apudpmeTrnyeckon n
reoMeTpu4ecKoun
nporpeccumn, CyMmbl
nepBbIX N YNEHOB
dopmynbl N-ro YneHa
apndpmeTmnyeckomn n
reoMeTpu4ecKomn
nporpeccumn, CyMmbl
nepBbIX N YrEHOB

Bubnnoteka LJOK
https://m.edsoo.ru/7f43f58a

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

76

dopmyribl N-ro YreHa
apndpmeTmyeckomn n
reoMeTpu4eckKomn
nporpeccumn, CyMmbl
nepBbIX N YrEHOB

BubnuoTteka LJOK
https://m.edsoo.ru/7f43f0c6

77

78

dopMyribl N-ro YneHa
apumeTnyeckon u
reoMeTpu4ecKomn
nporpeccumn, CyMmbl
nepBbIX N YrEeHOB
dopMmyribl N-ro YneHa
apumeTnyecKon u
reomMeTpuyeckom

Bubnunoteka LJOK
https://m.edsoo0.ru/7f43f72e

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




79

80

nporpeccum, CyMmbl
nepBbIX N YNEHOB
N3o06paxxeHne uneHoB
apudmMeTn4eCcKon n
reomMeTpu4ecKomn
nporpeccumn TouKkamm
Ha KoopAMHaTHOM
NSIOCKOCTH

N3o006pakeHne uneHoB
apudpmeTmyeckomn n
reoMeTpu4ecKomn
nporpeccum To4Kkamm
Ha KoopAMHaTHOMN
NSIOCKOCTHU

81

JINHEWHBIN N
3KCMNOHEHLUNanbHbIN
pocCT

82

CnoxHble NpoueHTbI

Bubnunoteka LJOK
https://m.edsoo.ru/7{43fe0e

83

CnoXHble NPOLEHTbI

Bubnuoteka LJOK
https://m.edsoo0.ru/7f4401a
6

84

KoHTponbHaga paboTa
no teme "Ymcnosble
nocnenoBaTeribHOCTU

Bubnuoteka LJOK
https://m.edsoo0.ru/7f4404f8




85

MoBTOpEHME,
0600L1ieHne n
cuctemaTmsayus
3HaHMW. 3anunchb,
CpaBHeHWe, OeNCTBUS
C AENCTBUTENbHbIMN
ymcnamu, Yncnosas
npsamas

86

87

88

[MoBTOpEHME,
obobLeHne u
cucTemaTmaaums
3HaHUK. MpoLeHTHI,
OTHOLUEHMUS,
nponopuun
[NoBTOpeEeHue,
o6o6LeHre n
cucTemaTmaaums
3HaHun. Okpyrnexue,
npnbnuxexue,
OLeHKa

MoBTOpEHNKE,
0600LieHne n
cucrtemaTmnsaums
3HaHMKW. PelwweHune
TEeKCTOBbIX 3a4au
apndMeTUYEeCKUM
cnocobom

Bubnunoteka LJOK
https://m.edsoo.ru/7f443b1

2




89

90

91

92

MoBTOpEHME,

0600L1ieHne n
cuctemaTmsayus

3HaHu. PelueHune 1
TEKCTOBbIX 3a4a4
apndMeTUYECKUM

cnocobom

[MoBTOpEHME,

obobLeHne u
cuctemaTmsayus

3HaHuNn. PelwieHne 1
TEKCTOBbIX 3aga4
apumeTnyecknum

cnocobom

MoBTOpEHNKE,

ob6obLeHne u
cuctemaTumsaums

3HaHUN.

MpeobpasoBaHue 1
anrebpanyeckmnx
BblpaXXeHun,

A0onyCTUMble

3Ha4YeHus

MoBTOpEHNKE,
0600LieHne n
cucrtemaTtmnsaums
3HaHWUMN.

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

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

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

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




93

94

95

MpeobpasoBaHue
anrebpanyecknx
BbIpaXXeHUN,
O0MNyCTUMble
3Ha4YeHns

MoBTOpPEHNKE,
obobLeHne u
cuctemMaTulauus
3HaHWUMN.
MpeobpasoBaHue
anredbpanyeckunx
BblpaXXeHun,
A0oMNyCTUMble
3Ha4YeHus

MoBTOpEHNKE,
ob6obLeHne u
cuctemaTumsaums
3HaHUN.
MpeobpasoBaHue
anrebpanyeckmnx
BblpaXXeHun,
A0onyCTUMble
3Ha4YeHus
MoBTOpEHNKE,
o6o6LieHne n
cuctemaTusauus

3HaHUN. yHKUNK:

Bubnnoteka LJOK

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

Bubnnoteka LJOK

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

4

Bubnuoteka LLOK

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

6




NOCTpOEHME,
CBOMCTBA M3Y4YEHHbIX

doyHKUMIN

96

MoBTOpPEHNKE,
0606LeHne n
cucTemaTm3aums
3HaHUN. PYHKUMN:
NOCTPOEHMUE,
CBOWCTBA U3YYEeHHbIX

dyHKLMIN

Bubnnoteka LJOK
https://m.edsoo.ru/7f444144

97

98

99

[MoBTOpEHME,
obobLeHne n
cucTemaTtumsaumns
3HaHUN. PyHKUUN:
NnocTpoeHue,
CBOWCTBA U3YYEeHHbIX
dyHKUMI
[MoBTOpEHNME,
o6o6LeHne n
cucTemaTm3aums
3HaHUN. PyHKUNN:
NOCTpOEHMe,
CBOMCTBA MU3YYEHHbIX
dyHKUMI
[MoBTOpEHME,
obobLieHne n
cuctemartumsaumus

Bubnunoteka LJOK
https://m.edso0.ru/7f44516
a

Bubnunoteka LJOK
https://m.edsoo.ru/7f4452e
6

Bubnuoteka LJOK
https://m.edsoo0.ru/7f{44551
6




3HaHun. ['padnyeckoe
pelleHne ypaBHEHUN
N NX cUCTEM

MoBTOpPEHNKE,
0606LeHne n
cucrtemaTusaumsa
3HaHuK. ['padomnyeckoe
peLleHne ypaBHeHUM
N UX CUCTEM

100

Ob60o06LeHne n
101 cuctemaTmusauus 1
3HaHUKU

Ob6o0LeHne n

102 cucremaTtmsayusa 1
3HaHUU

OBLLEE KOJIMYECTBO

YACOB MO NMPOIrPAMME 102







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON MPOrPAMMbI

7 KINACC

Kon
npoBepsieMoro
pe3ynbTaTta

1

NMpoBepsiemMble NnpeaMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOM OoGpa3oBaTesibHOM NporpamMmmbl
OCHOBHOI0 0o6OLero o6pasoBaHus

Yucna v BblMUCIEHUA

1.1

BbINONHATL, coyeTasd YCTHble U MUCbMEHHbIE NPUEMBI,
apupmeTnyeckne  OencTtBud € paumoHanbHbIMU
ynucnamm

1.2

HaxoanTb 3Ha4YeHNsa YNCNOBbIX BblpaXXeHWUN, MPUMEHSITb
pasHooOpasHble cnocobbl M MNPUEMBI  BbIMUCHEHUSA
3HadYeHUn  OpoOHbIX  BbIpaXEHWn,  coaepkalimx
0ObIKHOBEHHbIE U AeCATUYHbIE ApOobU

1.3

1.4

MepexoanTb OT O4HOW (POPMbI 3anMMCKU Yucen K gpyrom
(NnpeobpasoBbiBaTh OECATUYHYIO Apobb B
OObIKHOBEHHYI0, OOLIKHOBEHHYIO B [OECATUYHYHO, B

4YaCTHOCTU, B 6ECKOHEYHYIO OECATUYHYIO OPp0obb)

CpaBHVIBaTb " ynopdagodmBaTtb paunoHalribHble Yncna

1.5

1.6

OkpyrnaTtb Yncna

BbInonHATE  NPUKMAKY W OUEHKY  pesynbTraTta
BbIYNCNEHUN, OLEHKY 3HAYEHUW YUCIOBbLIX BbIPaXXeHUN.
BbINONHATL AENCTBUSA CO CTEMEHSAMU C HaTypasibHbIMU
nokasaTensimu

1.7

1.8

MPUMEHSITL NPU3HaKM LEeNMMOCTUM, pPasfoXeHne Ha
MHOXWUTENN HaTyparbHbIX YACen

Pewartb NPakTUKO-OPUEHTMPOBAaHHbIE 3agauu,
CBSi3aHHble c OTHOLUEHMEM BEJTUYMH,

nponopumnMoHarnbHOCTbIO BEJINYMH, npoueHTaMu,




MHTEpNpeTMpoBaTb pe3ynbTaTbl peleHns 3agad C
YYETOM OrpaHUYEeHun, CBSA3AHHbLIX CO CBOMWCTBaAMMU

paccMmaTtpuBaeMbiXx 0O bEKTOB

Anrebpanyeckune BblpaKeHUs

2.1

Mcnonb3oBaTb anrebpanyeckyto TEPMUHOMOTNI0 U
CUMBOMUKY, NPUMEHATb €€ B MNPOLECCe OCBOEHWS

y4yebHoro maTtepumana

2.2

2.3

2.4

Haxoantb 3HayeHusi OyKBEHHbIX BblpaXXeHWU npu

3adaHHbIX 3HA4YEHNAX NepemMeHHbIX

BbinonHAaTb npeo6pasoBaH|/|ﬂ LUesioro BblpaXXeHnuAa B
MHOrou4JieH npmBegeHnem I'IOLI,O6HbIX cnaraembix,

packpbITUEM CKOBOK
BbINONHATL YMHOXEHMe OofHOYNeHa Ha MHOrOYMEH U

MHOrodsfieHa Ha MHOrOYNeH, MNPUMEHATb OPMYyIbl

KBagpaTta CyMMbl U KBagpaTa pa3HOCTM

2.5

OcyulecTBnsaTb pasnoxeHue MHOTO4SIEHOB Ha
MHOXMUTENN C NOMOLLIbIO BbIHECEHUA 3a CKOOKM oOLLlero
MHOXMWTENSA, TPYNMNUPOBKM CraraemblX, MNPUMEHEHMS

hopMy”n COKpaLLEHHOIO YMHOXEHMS

2.6

MpuMeHsiTb  Npeobpa3oBaHUs  MHOrOYsIEHOB  Ans
peLleHns pasnuyHbIX 3aday U3 MaTteMaTUKM, CMEXHbIX

npeaMeToB, U3 peanbHOW NPaKTUKK

2.7

Mcnonb3oBaTb CBOWCTBa CTeNneHeW C HaTypanbHbIMU

nokasaTensamu ans npeobpasoBaHUS BblpaXXeHN

3.1

3.2

3.3

YpaBHeHUSA U HepaBeHCTBa

PewaTtb nuHenHble ypaBHEHUA C OOHOW NepeMeHHOMN,
NpPUMeHsAs npaBusa rnepexoga OoT UCXOLHOro ypaBHEHUSA
K paBHOCUIIbHOMY emy. [1poBepsaTb, ABMSETCA N YUCHO
KOPHEM ypaBHEHUS

MpumeHaTb rpaduyeckne MeToabl NpU  pelleHun
NMMHEWHbIX YPaBHEHUN U UX CUCTEM

Flop,6|/|paTb npumepbl nap 4ucern, ABINAOLWNXCA




peweHnemMm NUHENHOro YpaBHEHUA C ABYMA

nepemMeHHbIMN

3.4

CTponTb B KOOPAMHATHOW NIOCKOCTU rpadouK NIMHENHOIO
YpaBHEHUST C [OBYMSI NEPEMEHHbIMWU;  MONb3ysCb

rpadkom, NPUBOANTL NPUMEPDI PELLEHMST yPaBHEHNS

3.5

PewaTtb cuctembl OBYX NIMHEWHbLIX YpaBHEHUN C OBYMSA

NnepeMeHHbIMU, B TOM YuMche rpadouyeckm

3.6

CocTtaBnaATb M pewaTtb JIMHEWHOE YpaBHEHME WUnu
CUCTEMY JIMHEWHbIX YpaBHEHWW MO YCMOBUKO 3ajauu,
WHTEepnpeTupoBaTtb B COOTBETCTBMM C KOHTEKCTOM

3aayn NoJiy4HeHHbl " pe3ynbTaTt

4.1

KoopauHaTthbl 1 rpadomkn. OyHKLNK

N3obpaxaTb Ha  KoopAMHATHOM  MPAMOM  TOYKM,
COOTBETCTBYIOLLUME 3a[4aHHbIM KOOpAMHATaM, fy4w,
OTpPE3KM, NHTEepBarnbl, 3anncbiBaTb 4yncnosble

NPOMEXYTKN Ha anre6pa|/|quKOM A3blKe

4.2

Otmevatb B KOOpD,VIHaTHOVI MJIOCKOCTN TOYKM NO

3aJaHHbIM KoopaMHaTam

4.3

4.4

CTpouTb rpacukm NMHENHbIX PYHKUMA. CTpoUTb rpadomk
PYHKUMM y = [X|

OnucbiBaTb € MNOMOLLBID  (DYHKUMA  U3BECTHblE
3aBMCMMOCTU MeXxay BenuynHamu: CKOpPOCTb, BpeMms,
paccTosiHue, LeHy, KONMYecTBO, CTOUMOCTb,

NPON3BOAUTENLHOCTb, BpeMS, 06 bEM paboThl

4.5

4.6

8 KITACC

HaxognTb 3HayeHMe YHKUMM MO  3HAYeHur eé
aprymeHTa

MoHuMmaTb rpadmyeckuin crnocob npencraBrneHus W
aHanusa nHdopmauunmn, n3snekaTb U NHTEPNPETUpPOBaTh
MHopMauMo 13 rpaduKoB pearibHbIX MPOLEecCoB W
3aBUCUMOCTEN




Kon
npoBepsieMoro
pe3ynbTaTta

NMpoBepsiemMble NnpeaMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOM OoGpa3oBaTesibHOM NporpamMmmbl
OCHOBHOI0 0o6OLero o6pasoBaHus

1

Yucna v BbluMucneHusa

1.1

Mcnonb3oBaTtb HayanbHble npeacTaBneHns o)
MHOXECTBE AENCTBUTENbHbLIX YUCEN ONS CPpaBHEHWUS,
OKpYrneHus n BbIYUCNEHUN, n3obpaxaTtb
OENCTBUTESNbHbIE 4YMUCA TOYKaMWM Ha KoopAMHATHOM
npaAMon

1.2

1.3

MpuUMeHATb NOHATME apudPMeTUYeCcKoro KeagpaTHOro
KOPHA, Haxo4uTb KBadpaTHble KOPHW, WUCMONb3ys npwu
Heobxo4MMoCTH KanbKynsTop, BbIMONHATb
npeobpasoBaHus BblpaXXeHWN, coaepxatimx
KBagpaTHbIE KOPHU, NCMOSb3YA CBONCTBA KOPHEWN

Mcnonb3oBate 3anmcu 6GonblUMX WM ManbiX 4Yucen ¢

NOMOLLbIO AecATUYHbIX apoben n cteneHen yncna 10

Anrebpanyeckme BblpaXxeHus

2.1

MpUMEHSITL NMOHATUE CTEMEHU C LEenbiM NokasaTernem,
BbINOSMHATL Npeobpa3oBaHMs BbIPAXXEHWUI, COAEPXKaLLNX

CTereHun C UuerbliM nokasartesriem

2.2

2.3

BbinonHsTb TOXOECTBEHHbIE npeobpasoBaHus
pauMoHanbHbIX  BblpaXEHUWN Ha OCHOBE  MpaBwil
AEACTBUA Had MHorovrieHamu u anrebpavmyeckmm

Apobsimu

PacknagbiBaTb KBagpaTHbIM TPEXYNEH HA MHOXUTENN

2.4

MpumeHsaTb Npeobpa3oBaHNSA BblPaXXEHUN ANst peLlEeHns
pasfiMyHbIX  3adad M3 MaTemMaTuKu,  CMEXHbIX

npeaMeToB, U3 peanbHOW NPaKTUKK

3.1

YpaBHEHNA N HepaBeHCTBa
PewaTb nuHenHble, KBagpaTHble YpaBHEHUS W
pauMoHarnbHble YpaBHEHMUsl, CBOAALWMECH K HUM,

CUCTEMbI ABYX YPaBHEHWI C ABYMSI NepeMeHHbIMM




3.2

3.3

[MpoBoanTb MpoOCTENWNE UCCNEeNOBaHUS YpPaBHEHUA U
CUCTEM YypaBHEHWA, B TOM 4UCMEe C MPUMEHEHUNEM
rpadpuyecknx npencraBneHuMn (ycraHaBnvBaTtb, UMeeT
NN ypaBHEHME UINKU CUCTEMA YPaBHEHUIN peLUeHUs], ecnn

MMEET, TO CKOSIbKO, N NpoYee)

[MepexoanTb OT CNOBECHOW (POPMYIMPOBKM 3aa4un K eé
anrebpanyeckon Mogenn C MNOMOLbIO COCTaBMeHUd
ypaBHEHMS nnu CUCTEMBDI ypaBHEHWH,
WHTepnpeTnpoBaTb B COOTBETCTBMM C KOHTEKCTOM

3aJa4n Nony4YeHHbIN pesynbTaTt

3.4

MpuMeHATb CBOWCTBA YUCIIOBbIX HEpaBEeHCTB And
CpaBHEHMS, OLEHKMW, peLlaTb JIMHENHbIE HEPaBEHCTBa C
OAHOW  MepeMeHHOW W UX cucTembl, [faBaTtb
rpadpuyeckyto  USICTPaUMIO  MHOXeCTBa  peLueHni

HepaBeHCTBa, CUCTEMbI HEPABEHCTB

OyHKUMM

9 KIACC

4.1

4.2

MoHMMaTbL M ncnonb3oBaTb (PYHKUMOHASbHbIE MOHATUA

N 4a3blK (TEPMUHbLI, CUMBONUYeckMe o0603Ha4YeHus ),

onpefenAaTb  3HadyeHue  YHKUMM 1O  3HAYEHUIo

aprymeHTa, onpegensTb CBOWCTBA (yHKUMM NO eé

rpadouky

CTpouTb rpadoukm anemMeHTapHbIX (OyHKUMI BUaa:
y=k/x

ki x
, Y =X,y = x5, y = |x|, onucbiBaTb CBOWCTBA YUCIIOBOM
dyHKUMKN NO e€ rpadpuky




Kon

MpoBepsieMble npeaMeTHble pe3yrnbTaTbl OCBOEHUA

npoBepsieMoro OCHOBHOM OOpa3oBaTesibHON NpPorpamMmbl
pe3ynbTara OCHOBHOro obuwero o6pasoBaHus
1 Yncna n BbluMCNeHUs
» CpaBHyBaTb M ynopsgoyvBaTb pauvoHanbHble U
' nppaumnoHarsibHble ymcna
BbInonHATb apudmMmeTnyeckme AencTBng C
15 paunoHaribHbIMM  YuUCriamu, codetasd  YCTHble U
' MUCbMEHHbIE MPUEMBDI, BbINOSMHATL BbIYUCIIEHUS C
nppaunoHasibHbIMKU YUcnamm
| 3 HaxoguTb 3Ha4YeHns1 CTENEHEN C LienbiMU NnokasaTensamm
' N KOPHEWN, BbIYUCHATb 3HAYEHNS YMCINOBbLIX BblpaXXeHUI
OkpyrnaTe  OEWCTBUTENbHbIE  YUCna,  BbINOMHATD
1.4 NPUKUAKY pe3ynbTaTa BblYUCNEHUN, OLEHKY YUCIIOBbIX
BblpaXXeHum
2 YpaBHEHNA N HepaBeHCTBa
Pewatb nuHenHble W  KBagpaTHble  YpaBHEHWS,
2.1 ypaBHEHUS, CBOOSLLUMECA K HUM, npocTenwme gpobHo-
paunoHarnbHble ypaBHEHUS
PewaTtb cuctembl ABYX NMHENHbIX YPaBHEHUA C ABYMS
2.2 NEPEMEHHBIMU N CUCTEMbI ABYX YPaABHEHWUN, B KOTOPbIX
OLHO YpaBHEHWE He ABASEeTCHA NIMHENHbIM
PewaTb TekcToBble 3agayn anrebpanyeckum cnocobom
2.3 C MOMOLLbK COCTaBIEHUS YPaBHEHUSI WUAN CUCTEMbI
ABYX YpaBHEHUI C ABYMS NepeMeHHbIMU
MpoBoanTb MNpoOCTENWNE MCCREeaoBaHUs YpPaBHEHUN W
CUCTEM YpaBHEHMW, B TOM u4uCfle C MNPUMEHEHMEM
2.4 rpagou4eckmx npeacTaBneHnn (Hanpumep,

yCTaHaBnnMBatb, UMEET JIN YypaBHEHUE U1 CUCTEMA

YpaBHEHUI peLleHns1, ECNIN UMEET, TO CKOJSbKO)




2.5

2.6

PewaTb  nMHEWHble  HepaBEHCTBA, KBagpaTHble
HepaBeHCTBa, u3obpaxaTb peLleHMe HEepPaBEHCTB Ha
4YMCIOBOM MNPSIMON, 3anuUcbiBaTb peELUEHNE C MOMOLLbIO

CMMBOJ10B

Pewatb cuctembl JMHEWHbIX HEPaBEHCTB, CUCTEMbI
HepaBEeHCTB, BKMNYawwWMWe KBagpaTHOE HepaBeHCTBO,
n3obpaxaTb peLIeHne CUCTEMbI HEpPaBEHCTB Ha
4YMCMOBOW MPSIMON, 3anucbiBaTb PELLEHME C MOMOLLbLIO

CMMBOIJ10B

2.7

Ncnonb3oBaTb HepaBeHCTBA NPWU pPeLUEHUM PasfUYHbIX

3agay

OyHKUNK

3.1

3.2

3.3

PacnosHaBaTb oyHKUMKN N3yYeHHbIX BUOOB. [1okasbiBaTb
CXeMaTM4yecKku pacnosfioKeHne Ha  KoOpAWHATHON
nNnockoctTn rpadukoB pyHKUun Buaa: y=kx, y=kx+b,
y=k/x, y=ax?+bx+c, B 3aBUCUMOCTM OT 3Ha4YeHWUW

KO3 PMLMEHTOB, ONUCLIBaTb CBOMCTBA PYHKLINN

lNokasblBaTb CXemaTu4ecku pacrnosioXeHue Ha
KOOpAMHATHOW MIIOCKOCTU rpadouKoB OYHKUUW Buaa Yy =
YX, ¥ = |X| n onucbiBaTb CBONCTBA (DYHKLUI

Ctpontb ©n wu3obpaxaTb cXxemaTudeckn rpadukm
KBagpaTUYHbIX PYHKUMNA, onucbIBaTb CBOWCTBA

KBagpaTUYHbIX PYHKLMIA NO UX rpadomkam

3.4

PacnosHaBaTb KBagpaTU4Hy0 OYHKUMIO MO doopmyre,
NpUBOOMTE MNpUMEpPbl  KBagpaTU4HbIX  (OYHKUMA K3

pearibHOM XWU3HU, (PU3NKKN, reoMeTpumn

4.1

ApudmeTnyeckas n reomeTpuydeckasi Nporpeccum

PacnosHaBaTb apmcbmeTw-leCKyro n reomMmeTpmn4eckytro

nporpeccun Npu pasHbix crnocobax 3agaHus

4.2

BbINONHATL BbIYMCNEHUS C UCNONb30oBaHMeM opmMyn n-




ro 4reHa apudMeTU4ecKkom U  reoMeTpudeckomn

NPOrpeccuii, CyMmMbl NepBbIX N YrIEHOB

I/I306pa>|<aTb YieHbl nocnengoBaTesibHOCTU TOYKaMWM Ha

4.3

KOOpAMHAaTHOM NSTIOCKOCTH

PewaTtb 3agauu, CBsi3aHHble C YMCIOBbIMM
44 nocrnenoBaTenbHOCTSMM, B TOM 4ucCrie 3agjadn  wu3

peanibHOM XW3HW (C MCMNOJSIb30BaHMEM KalbKyndaTopa,

LMGPOBLIX TEXHOMNOIMI)




NMPOBEPAEMBIE 3JIEMEHTbI COOAEPXXAHUA

7 KNNACC
Kon lNMpoBepsieMbin 3NeMEeHT coaepKaHus
1 Yuncna v BbluMCneHns
[pobn O0ObIKHOBEHHbIE W OECATUYHbIE, MNepexog OT OOHOW
11 dopmbl 3anmncu gpoben Kk apyron. lMoHsATME pauMoHanbHOro
' yucra, 3anucb, CpaBHEHMWE, YNops4oYMBaHWE paunoHarbHbIX
yncen
o ApudpmeTndeckme OenUCTBUA C  pauMoHanbHbIMU  YUCAMW.
' PeweHune 3agay n3 peanbHOW NPakTUKM Ha YacTu, Ha gpobn
CTteneHb C HaTyparnbHbIM roKasaTeniem: onpegenexHuve,
1.3 npeobpasoBaHne BblpaXXeHWU Ha OCHOBE OrnpeeneHunsl, 3annuch
BonbLumx Yncen
MpoueHTbl, 3anncb NPOLIEHTOB B Buae Apodbu n gpobu B BUae
1.4 NpoueHTOB. TpW OCHOBHblE 3aJayuM Ha MNPOLEHTbI, peLUueHune
3aay 13 peanbHOW NpakTUKK
15 MpumMeHeHne  npu3HakoB  OEeNUMOCTW,  pasrfioXeHue  Ha
' MHOXWUTENN HaTypasibHbIX Ynucen
16 PeanbHble 3aBucMMOCTM, B TOM 4ucne npamass u obpaTHas
' NPONOpPLMOHaNbHOCTH
2 Anrebpanyeckume BblipaeHus
5 1 lNepemeHHble, YMCIOBOE 3HAYEHUE BbIPAXEHUS C NEPEMEHHOMN.
' [donycTuMmble 3Ha4YeHUs1 NepeMeHHbIX
50 lMpencraBneHve 3aBUMCUMOCTM MeXAy BenudnHamn B Buae
' dopmynbl. Beluncnenus no popmynam
5 lMpeobpasoBaHne OYKBEHHbIX  BbIPaXEHUN, TOXOECTBEHHO
3 paBHblE BblpaXXeHUs
2.4 CBoKCTBa CTENEHUN C HATypanbHbLIM NokasaTenem




OpgHouneHbl N MHoro4neHbl. CteneHb MHorouneHa. CrnoxeHwue,

23 Bbl4MTaHNE, YMHOXEHNE MHOIO41EHOB
dopmynbl  COKpaLWEHHOro YMHOXEHUS: KBagpaT CyMMbl U
2.6 KBagpart pasHocTu. dopmyna pasHOCTU KBagpaToB. PasnoxeHue
MHOrO4YSIEHOB HA MHOXUTENN
3 YpaBHeHus
3.1 YpaBHeEHNEe, KOpeHb YypaBHEHUs, npaBuna npeobpas3oBaHus
' ypaBHEeHUs, PaBHOCUMNBbHOCTb YpaBHEHUN
3.2 JInHenHoe ypaBHEHMEe C OOHOM NEPEMEHHOW, YMUCIIO KOpHeW
' NMMHENHOro ypaBHEHWS, peLleHne NMMHENHbIX YpaBHEHWU
3.3 CocTtaBneHne ypaBHEHMA MO YyCroBu 3agjayn. PeweHue
' TEKCTOBbIX 3aZa4 C NOMOLLbIO YpaBHEHWUN
3.4 JlnHenHoe ypaBHeHME C ABYMS NepeMEHHbIMU N ero rpadovk
Cuctema OBYX NMHEWHbIX YpaBHEHUA C OABYMSA MepeMeEHHbIMMU.
3.5 PelweHne cuctem ypaBHeHUn cnocobom nofcrtaHoBku. Mpumepsl
peLleHns TEKCTOBbIX 3a4a4y C NOMOLLbIO CUCTEM YPaBHEHUN
4 KoopauHaTtbl 1 rpacmkn. GyHKUUK
4.1 KoopauHaTa To4YkM Ha NpamMon
45 UucrnoBble NpoMexyTkn. PaccTosiHue mexay ABYMSA Toukamu
' KOOPAMHATHON NPAMOIA
43 MpsimoyronbHasa cuctema koopaunHat, ocu Ox n QOy. Abcuucca m
' opAnHaTa TOYKM Ha KOOPAUHATHOW MNIOCKOCTU
44 Mpumepsbl rpadukoB, 3agaHHbIX hopmynamu. YteHne rpadpmkoB
' pearnbHbIX 3aBUCUMOCTE
4.5 MoHaTne doyHkuun. IMpadpumk pyHkumn. CBoncTea pyHKLMA
4.6 JInHenHasa yHKuuSA, eé rpaduk. 'padomk PyHKUMK y = [X|
47 padnyeckoe pelieHne JUHENHbIX YpPaBHEHUA U CUCTEM

NMNHENHbIX ypaBHEHUN

8 KITACC




Kon

MpoBepsieMbI 3NIeMeHT coaepXaHus

Ymncna n BbluMCcneHusa

1.1

KBagpaTHbIn kKOpeHb M3 yucna. [NoHaTue 06 mppaumoHanbHOM

yucne. [lecatudHble NPUBNMKEHNS nppaLMoHarnbHbIX Ynucen

CBonctBa apumeTnyeckux KBagpaTHbIX KOpPHENn U UX

1.2 NnPMMEHEeHNe K npeobpasoBaHUID YUCMNOBLIX BbIPAXEHUA WU
BbluncneHnam. [lenctentenbHble Yncna
13 CteneHb C uUenbiM nokasaTtenem n eé ceoncrea. CtaHgapTHas
' 3anuck yncna
2 Anrebpanyeckme BblpaxeHus
5 1 KBagpaTHbI TPEXYSIEH, pasfoXeHwe KBagpaTHOro TpEexusieHa
' Ha MHOXWUTENW
50 Anrebpandeckas gpobb. OCHOBHOE CBOWCTBO anredpanyeckon
' npobu
53 CnoxeHue, BblMMTaHME, YMHOXEHUe, aeneHne anrebpanyeckmx
' npobe
2.4 PaumoHarnbHble BblpaXXeHnsa n nx npeobpasoBaHue
3 YpaBHeHNA N HepaBeHCTBa
3.1 KBagpaTHoe ypaBHeHue, opMyfia KOpHeW KBagpaTHOro
' ypaBHeHus. Teopema Bueta
3.2 PelueHne ypaBHEHN, CBOOALLMXCS K MIMHENHBbIM M KBaApPaTHbIM
3.3 MpocTenwmne apobHO-paunoHarnbHble YypaBHEHUSN
"padmyeckas MHTepnpeTauuns ypaBHEHUN C ABYMS
3.4 NEPEMEHHbIMU U CUCTEM JIMHEMHbIX YPaBHEHWA C AOBYMS
' nepemMeHHbiMn. [pymepbl  peleHnss CUCTEM  HENMHEMNHbIX
YypaBHEHWI C ABYMSA NEPEMEHHbIMU
3.5 PeweHune TekCToBbIX 3agady anrebpanyecknm cnocobom
3.6 UuncnoBble HepaBeHCTBa N UX CBOWCTBA
3.7 HepaBeHCTBO C 0gHOM NEpeMEHHOMN
3.8 PaBHOCUNBLHOCTL HEPaABEHCTB
3.9 JInHenHble HepaBeHCTBa C O4AHON NEPEMEHHOM




3.10

CucTteMbl NNHENHbIX HEpPaBEeHCTB C OAHON NEePeEMEHHOMN

4 DyHKUNM
41 MoHaTMe yHKkunn. O6nactb onpefeneHnss M MHOXECTBO
' 3Ha4yeHun pyHkumn. Cnocobbl 3agaHnsa pyHKUMIA
4.2 Mpaduk pyHKUMKN. YTEeHne CBONCTB OYHKLMKM MO €€ rpadouky
43 MpumMepbl rpadrKoB PYHKUUIA, OTpaXatoLwmnx peanbHble
' npoLecchbl
44 DyHKUMMK, onuvcblBatoLme NpAMYHO n obpaTHyto
' NPonopLUMOHaribHble 3aBUCUMOCTU, NX rpadunkn
4.5 PyHKUMN y =X2, y = X3
4.6 PyHKUMN ¥ = [1X, ¥ = [X|
4.7 [padunyeckoe pelLeHne ypaBHEHUN U CUCTEM YpaBHEHUI
9 KIACC
Kon lNMpoBepsieMbin 3NeMEHT coaepKaHus
1 Yucna u BbluMCNeHns
| PaunoHanbHble u4ucna, uppaumoHarbHble 4ucra, KOHEYHble W
' BGeckoHeYHble AecATUYHbIE ApOodu
MHOXeCTBO OeNCTBUTENbHbIX YNCEN, OENCTBUTENbHbIE YNCNa KaK
o GeckoHeuHble aecATudHble apobu. B3aumMHO OgHO3HA4yHOEe
' COOTBETCTBME MEXAY MHOXECTBOM AEWCTBUTENbHbLIX 4YUCEN W
KoopauHaTHON npsiMon. CpaBHEHME OENCTBUTENBHbIX YNCEN
1.3 ApudpmeTnyeckme AencTBUA ¢ AeNCTBUTESTbHLIMWU YCamMu
N3mepeHna, npubnwxkeHusi, oueHkn. Pasmepbl 00bEKTOB
oKpyXXarLwero mmpa, ASIMTENbHOCTb MPOLECCOB B OKpYyXakoLem
1.4 Mupe. MpnbnmwkE€HHOe  3Ha4YeHMe  BESIMYUHbI,  TOYHOCTb
npubnumxkenns.  OkpyrneHne uucen. [lpykMgka w  oueHka
pe3ynbTaToB BblYMUCIIEHNIA
2 YpaBHeHNA N HepaBeHCTBa
2.1 YpaBHEHUS C OAHON NEepeMeEHHON




JinnenHoe ypaBHeHue. PelleHne ypaBHEHUN, CBOAAWMXCA K

2.2 .
NNHENHbBIM

53 KBagpaTHoe ypaBHeHuWe. PelleHne ypaBHEHWUW, CBOOALUMXCA K
' kBaApaTHbIM

54 BukBagpaTHoe ypaBHeHue. [lpumepbl pelleHna  ypaBHEHUN
' TPETbEN N YETBEPTON CTEMEHEN PA3IOXKEHNEM HA MHOXUTENN

2.5 PelwweHne opobHO-paumoHanbHbIX ypaBHEHNI

2.6 Cucrtembl ypaBHEHUI

2.7 YpaBHeHue ¢ OBYMS NepeMeHHbIMU 1 ero rpaduk

5 PeweHne cuctemM [OBYX JIMHEWHbIX YypaBHEHUA C  [OBYMS
8 nepeMeHHbIMM

29 PeweHune cnctem AByx ypaBHEHU, OOHO U3 KOTOPbIX IMHENHOE, a
' Apyroe — BTOPOIA CTeneHw

510 padonyeckass uHTeprnpeTaums CUCTEMbl YpPaBHEHWW C [OBYMS
' nepemMeHHbIMU

2.11 PeweHune TekcToBbIX 3agay anrebpanyecknm cnocobom

212 YuncnoBble HepaBeHCTBaA N UX CBONCTBA

213 PelweHne nnHenHbIX HEpaBEHCTB C OQHOW NepeMeHHON

2.14 PelieHne cuctem nMHenHbIX HEPaABEHCTB C OAHOW NepeEMEHHON

2.15 KBagpaTHble HepaBeHCTBa

216 Mpachnyeckas nMHTepnpeTauns HepaBeHCTB U CUCTEM HepPaBEHCTB
' C ABYMsI NnepeMeHHbIMN
3 DyHKUMM

3.1 KBagpatudHaa dyHKuus, eé rpadpmk u ceouctBa. [lapabona,
' KoOpAMHaTbl BEpPLUMHbBI Napabornbl, 0Cb CUMMETPUN Napadons.l

3.2 "padunkn yHKUNIN y=kX, y=kx+b n nx cBOMNCTBa

3.3 Mpadvkn yHKUMIA y=K/X, y = X nx CBONCTBaA

3.4 "padunkn yHKUUIA , N NX CBONCTBA
4 Yucnosble nocnengoBaTenibHOCTH

41 OnpepgeneHune n crnocoobl 3agaHuna YMCIOBbIX

nocriegoBaTenbHOCTEN. 3agaHue nocrieqoBaTenbHOCTH




pekyppeHTHOU bopMynon n opmMysion N-ro YneHa

4.2

4.3

4.4

4.5

ApndmeTnyeckas nporpeccus. dopmynebl n-ro
apndmMmeTrnyecKomn Nporpeccuun, CyMmbl NepBbIX N YIIeHOB
"eomeTpuyeckas nporpeccusi. dopmynbl n-ro

reoMeTpUYEeCKOm Nporpeccum, CyMMbl NEPBbIX N YNEHOB

YyyieHa

YrneHa

N3ob6paxeHne uneHoB apupmMeTnyeckom u reoMeTpudeckomn

NPOrpeccun ToykamMm Ha KOOPAMHATHOW MNOCKOCTWU. JIMHENHBbIN U

3KCNOHEHUNanbHbIN POCT

CnoXHble NPOLEHTbI




NMPOBEPAEMbBIE HA O3 NO MATEMATUKE TPEBOBAHUA K
PE3YNIbTATAM OCBOEHUA OCHOBHOW OEPA3OBATEJIbHOW
NMPOrPAMMbI OCHOBHOI'O OBLLEI O OBPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

NMpoBepsiemble TpeboOBaHMA K NpeAMETHbIM
pe3yrnbTaTamMm OCBOE€HUS OCHOBHOM
obGpa3oBaTesnibHOM NporpamMmmbl OCHOBHOIO o0Lero
obpasoBaHusa Ha ocHoBe PIrOC

YMeHne  onepupoBatb  MOHATUAMM:  MHOXECTBO,
NOAMHOXECTBO, onepauun Haz MHOXeCTBamu; YMeHue
orepupoBatb MOHATUAMU: rpad, CBA3HbIN rpad,
AepeBo, UMK, MNPUMEHATb MX MNpU pelleHuu 3agad;
yMeHWe uCnosib3oBaTh rpaduyeckoe npencrasneHne
MHOXECTB ANA OnuUCaHusa pearnbHbiX MPOLECCOB U
ABMIEHUN, MPU peleHun 3agady 13 Apyrux ydebHbIx
npeamMeToB

YMeHne onepupoBaTb MOHATUSIMU:  OnpeaerneHue,
akcmnoma, TeopeMa,  [oKa3aTenbCTBO; yMeHue
pacrno3HaBaTb MWCTUMHHbIE W JIOXHblE BbICKa3blBAHUS,
NPMBOAUTL NPUMEPbI W  KOHTPNPUMEpPbLI, CTPOUTb

BbICKa3blBaHNA N OTPpULAHUA BbICKa3blBaHNN

YMeHue onepupoBaTb MNOHATUSAMU: HaTypasibHOE YMCho,
NPOCTOE U COCTaBHOE YMCIO, AENMMMOCTb HaTypanbHbIX
yucen, MpusHakKM LOeNUMOCTU, LUenoe 4Yucno, MoAayrb
yucna, obblkHOBeHHas Apobb M gecatudHaa Opobb,
CTaHOapTHbIX  BUL 4uUCcha, pauMoHanbHOEe  YuUcho,
nppaunoHarnbHoOe Y1ucno, apudmMeTUIeCKUn KBagpaTHbIN
KOPEHb; YMEHMEe BbINONHATbL AENCTBUS C 4Yucnamu,
CpaBHMBaATb M ynopsgovMBaTb u4ucrna, nNpeactaBndaATb
ynucna Ha KoopAMHATHOM NPSAMOW, OKPYrnATb 4MCNa;
yMeHne pJenatb nNPUKUOKY W OUEHKY pesynbTaTta
BbIYNCITEHUN

YMeHue onepupoBsaTtb MNOHATUAMU. CTENEHb C UEJIbIM




nokasaTtenem, apudmMeTU4eckuin KBagpaTHbIA KOpPEHb,
MHoOrouneH, anrebpaudeckasa Opobb, TOXOECTBO;
3HaKOMCTBO C KOpHEM HaTypanbHOW cTeneHu 6Gonblue
€OVHULbI; YMEHME BbINOSTHATb pacy€Tbl NoO hopmMynam,
npeobpasoBaHus LenblX, ApO6HO-paUmoHarnbHbIX
BbIPAXXEHUA U BbIPAXEHUN C KOPHAMW, pPasfioXeHue
MHOrO4YfleHa Ha MHOXWUTENW, B TOM 4ucne C
ncnonb3oBaHneMm dOpMyn pas3HOCTU KBagpaTtoB WU

KBagpata CyMMbl N Pa3HOCTU

YMeHve onepuposaTb NOHATUSAMMN: 4ncnosoe
paBEHCTBO, ypaBHEHNE COAHOW NepeMeHHON, YNCIOoBOEe
HepaBeHCTBO, HEPaBEHCTBO C MEpeMeHHOW; YMeHue
pewaTtb NMMHENHbIE M KBagpaTHble ypaBHEHUs, APO6HO-
pauMoOHanbHble YpaBHEHWA C OAHOMW MEepPeMEHHOWN,
CUCTEMbl [OBYX JIMHEWHbIX YpaBHEHWW, JNHENHble
HepaBeHCTBa M WX CUCTEMbl, KBagpaTHble U OPO6HO-
paunoHarnbHble HepaBeHCTBa C OAHOW MepeMeHHOn, B
TOM YuCrie Npu pelleHun 3agay nus apyrux npeameTos u
NpaKTU4eCKnX 3ajav; yMeHue ncrnonb3oBaTb
KOOPOMHATHYKO NPSAMY0 U KOOPAWHATHYH MMOCKOCTb
A5 N3006paxkeHust peleHnn ypaBHEHUN, HEPABEHCTB U

cuctem

YMeHue onepupoBatb MNOHATUSAMWU: (PYyHKUMA, rpaduk
dYHKLNN, HYy”nn dyHKLNN, NPOMEXYTKMU
3HaKOMOCTOSIHCTBA, NPOMEXYTKM BO3pacTaHus,
ybbiBaHUS, Hambomnbliee W HauMeHbllee 3Ha4yeHUs
YHKUUK, YMEHME OnepupoBaTb MNOHATUSAMU: MNpsMas
NPONOPLUNOHANbLHOCTD, NMHenHas YHKUMA,
KBagpaTuyHas dYHKLUMSA, obpaTHasa
nponopuMoHanbLHoCTb, napabona, runepbona; ymeHue
CTPOUTb rpadomKn OYHKLNIA, UCMONb30BaTb rpadomkn Ons
ornpegeneHna cBOMCTB NPOLLECCOB U 3aBUCUMOCTEN, AS1S

pelwenns 3agavy w3 Opyrux Y4YebHbIX npegMeToB U




peanbHOW >KU3HW, YMeHWe BblpaxaTb opmynamm

3aBMCUMOCTUN MeXOY BENMNYNHAMN

YMeHune onepupoBaTb NOHATUSMN:
nocrnenoBaTenbHOCTb, apugpmeTnyeckas n
reomMeTpuyeckass nporpeccun; yMeHue Uucnonb3oBaTb
CBOWCTBa nocriegoBaTenbHOCTEN, (POPMYrbl CYyMMbl U
obLero yneHa npu peLleHnn 3agad, B TOM Ynucre 3agad

N3 Apyrnx y4ebHbIX NPeaMeToB U peanbHOM XXU3HU

YMeHue pellatb 3a4ayn pasHbiX TUMOB (B TOM YuChe Ha
NPOLEHTbI, OONM W 4acTu, ABWMXeHMe, paboTy, LeHy
TOBApPOB N CTOMMOCTb MOKYMOK W yCnyr, Haroru, 3agadu
M3 obnactn ynpaBrneHust NWYHBIMU WU CEeMENHbIMU
dvHaHCcamMK);  yMeHMe  COCTaBNSATb  BblpaXKeHus,
ypaBHEHUSl, HepaBEHCTBA W CUCTEMbl MO YCINOBMIO
3agayn, uccnegoBatb  MOMYYEHHOE  pPELUeHWEe U
oLeHMBaTb npaBoonogobHOCTb Nony4YeHHbIX

pe3ynbTaToB
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YMeHne onepupoBaTtb MOHATUAMU: durypa, Touka,
OTpe30K, NpsaMasi, fnyd, fomaHas, yrof,, MHOroyrosibHUK,
TPEeyronbHUK, pPaBHOOEAPEHHLIN U PaABHOCTOPOHHMUI
TPeyronbHWKW, NPAMOYroSibHbIA TPEYronbHUK, MeanaHa,
Buccektpuca n BbICOTa TpeyronbH1Ka,
YeTbIPEXYrOnbHUK, napannenorpamm, pom0,
NPSIMOYTONbHUK, KBagpaT, Tpanewums; OKPY>KHOCTb, KpPYT,
KacaTenbHad; 3HAaKOMCTBO C MPOCTPAHCTBEHHbIMU
durypamn; ymeHue pellatb 3agayu, B TOM 4ucne u3
NOBCEAHEBHOWN XU3HW, HA HAXOXOEHNEe reoMeTpUIECKMX
BENMUYUH C NMPUMEHEHNEM U3YYEHHbIX CBOMCTB PUryp u
hakToB

YMeHue onepupoBaTb MOHATUAMMU: PaBEHCTBO uryp,
PaBEHCTBO  TPEYrofibHWKOB;  NaparsienbHOCTb "
nepneHauKynapHOCTb MPSAMbIX, Yrosl Mexay MpsMbiMu,

nepneHgukyn4p, HaKIMOHHav, npoekuun4d, nogobue




11

12

13

14

curyp, nogobHble  TPeyrorbHUKK, cUMMETpUS
OTHOCUTENbHO TOYKM U MPSIMON; YMEHMe pacno3HaBaTb
paBeHCTBO, cUMMeTpUD U1 nogobue  duryp,
napannenbHOCTb M NeprneHaMKyNsSpHOCTb MNPSMbIX B

OKpYy>KatoLem mupe

YMeHue onepupoBaTb MOHATUAMMU: OfIMHA, PacCTOsSIHME,
yron (BenuumHa yrrna, CUMHYC UM KOCWHYC yrna
TpeyronbHWKa), nnowiaab; YMEeHNe oueHnBaTb pasmMepbl
npegmMeToB N OOBEKTOB B OKpYXalOLEM MUPE; YMEHME
npUMeHATb  bopMynbl  NepumeTpa UM Nnowaan
MHOrOYrofilbHUKOB, [AfIMHbI  OKPYXXHOCTM UM nsiowaau
Kpyra, obbema npsiMOYrofibHOro napannenenuneaa;
yMeHune NPUMEHATH NPU3HaKu paBeHCTBa
TPEeyronbHMKOB, TEOPEMY O CYMME YrIIOB TPEYrosibHMKa,
Teopemy Mudparopa, TPUroHOMETpUYECKNE
COOTHOLUEHUS Afs1 BblYUCIIEHUA [OfIMH, PaCCTOSHUMN,
nnowanen

YMeHne wun3obpaxatb nnockue  urypbsl U UX
KOMOMHaUUK, MPOCTPaHCTBEHHbIE OUrypbl OT PYKU, C
MOMOLLbI YEPTEXHBLIX MHCTPYMEHTOB W 3NEKTPOHHbIX

cpeacTB NO TEKCTOBOMY UJITN CUMBOJ1IbHOMY OMUCaHUIO

YMeHMe onepupoBaTb MOHATUSMU:  NPSIMOYroribHas
cucTema KoopauHaT; KoopauHaThl TOYKKU, BEKTOP, CyMMa
BEKTOPOB, NPOM3BeAeHME BEKTOPA Ha YMCIO, CKanspHoe
Npov3BedEeHNe BEKTOPOB;, YMEHME  UCMOoNb30oBaTb
BEKTOPbl U KoopAuHaTbl ANA NpeacTaBneHns OaHHbIX U
pelleHnss 3agady, B TOM u4ucrne M3 OpyrMx Yy4ebHbixX

npeamMmeToB U peaanon XNU3HUN

YMeHue onepupoBaTb MOHATUSAMU: CTONOUKOBbLIE W
KpyroBble anarpaMmmel, Tabnuubl, cpenHee
apudpmeTnyeckoe, MeaunaHa, Hanbonbllee "
HaMMeHbllee 3Ha4vyeHus, pas3max 4MUCNoBOro Habopa;

yYMEeHne N3BJ1€KaTb, MHTEepnpeTnpoBaTb n
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npeobpasoBbiBaTb MHGOPMaUUIO, NPeacTaBfEHHYIO B
Tabnuuax n Ha gnarpaMmmax, oTpaxkarLlyt CBOWCTBA U
XapakTepUCTUKN pearnbHbIX MNPOLECCOB U SABMNEHWUMN;
yMEHMe pacrno3HaBaTb W3MEHYMBbIE BEIIMYMHbI B
OKpY>KatoLLemM Mupe

YMeHne onepupoBatb MOHATUAMM: CIyYarlHbI ONbIT
(cnyYamHbIN  3KCMEPUMEHT), 3anemMeHTapHoe cobbiTue
(anemeHTapHbIN 1CXoa) CryvYamHoro onbita, cryvyamHoe
cobbiTve, BEpPOATHOCTb COOLITUSA; yMeHWe HaxoauTb
BEPOSATHOCTU  CriydauHbiX COObITUM B oOnbiTax C
PaBHOBO3MOXHbIMM  3fIEMEHTapPHbIMKU  COOLITUAMMU;
yMeHue pelwaTtb 3agayM MeTo4OM OpraHM30BaHHOrMO
nepebopa M C ncnonb3oBaHWeM npaBuna YMHOXEHWS;
yMEHMe OLeHNBaTb BEPOSATHOCTU pearbHbIX COBbITUIA K
SIBMIEHUI, MOHMMATb POSib NPaKTUYECKN OOCTOBEPHLIX U
MarnioOBEPOATHbIX COObITUA B OKpyXalolem Mmupe u B
XWU3HW; 3HAKOMCTBO C MOHATMEM HE3aBUCUMbIX CODbLITUN;
3HAaKOMCTBO C 3aKOHOM 6O0SbLIMX YMCEN U ero posbio B

MaCCOBbIX ABIEHUAX
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YMeHune BbIbMpaTbh NOAXOAALWNNA U3YYEHHBIN MEeTOA ANS
peLlleHuns 3agauum, npuBOAUTb npumMepsbl
MaTeMaTMYEeCKNX 3aKOHOMEPHOCTEM B Npupoae MU
XU3HN, pacno3HaBaTb nposiBrneHne 3aKOHOB
MaTtemMaTMKM B WCKYCCTBE, ONUCbIBaTb OTAESNbHbIE
Bblaalowmecs pesynbtaTbl, MONYyYEHHbIE B XOA4e
pasBUTUS MaTEMATUKM KakK HayKu, NPUBOAUTb NPUMEPHI
MaTeMaTUYeCKMX  OTKPbITUW WU KX aBTOPOB B

OTEYEeCTBEHHOM N BCEMUPHOM NCTOPUU




NEPEYEHb 3JIEMEHTOB COOEPXAHWUA, MPOBEPAEMbBIX HA O3
NO MATEMATUKE

Kop NMpoBepsieMbIin 3NeMeHT coaepxaHus
1 Yucna n BblumcreHna

» HatypanbHble n uenble yuicna. lNpusHakM OenumMocTu uernbix
' uncen

15 OObIKHOBEHHbIE N AecATUYHbIE ApobU, NpoLeHTbl, 6eCKOHEeYHbIe
' nepvioanyeckvie 4pobu

13 PaunoHanbHble 4ucna. ApudmMmeTndeckme  onepaumm  C
' pauMoHanbHbIMU YCramm

- HenctButencHble 4ucna. ApudmeTuyeckne onepaumm C
' AENCTBUTENbHBIMU YCIIaMU

e [MpnbnMXEHHbIE BbIYUCNEHUS, NpaBuUIia OKPYrieHns, NpuKkMaka u
' oLeHKa pesynbTaTta BblYUCHEHUN
2 Anrebpandeckme BblipaXeHus

2.1 BykBeHHbIE BblpaXKeHUs (BblpaXXeHWsi C MepeMEeHHbIMM)

0o CteneHb C uenbiM nokasatenem. CrteneHb C pauMoOHasibHbIM
' nokasatenem. CBoncTBa cTeneHu

2.3 MHorouneHsbl

2.4 Anrebpandeckas opobb

o5 ApudmeTndeckmin KopeHb HaTyparnbHOW cteneHu. [encteua c
' apudPMeTUYECKNMU KOPHAMU HaTyparbHOW CTENEHN
3 YpaBHEHNSA N HEPABEHCTBA

31 Llenble u pgpobHo-paumoHarnbHble ypaBHEHUsl. Cuctembl U
' COBOKYMNMHOCTW YpaBHEHUN

3.0 Llenbie n gpobHo-paunoHanbHble HepaBeHcTBa. CuCTeMbl U
' COBOKYMHOCTWN HEPaBEHCTB

3.3 PelwleHune TekcToBbIX 3aga4




Yncnosble nocnengoBaTenbHOCTH

41 [MocnepoBaTenbHOCTH, crnocobsbl 3agaHus
' nocregoBaTernibHOCTEN
40 ApudmeTndeckad u reometpudeckaa nporpeccun. dopmyna
' CNOXHbIX NPOLLEHTOB
5 PyHKUUK
®PyHKUMA, cnocobbl 3agaHus  yHKUMWU. [paduk  yHKUMW.
O6nacTb onpegeneHns N MHOXeCTBO 3Ha4YeHUn pyHKunn. Hynm
1 QyHKUMN.  TlpOMEXyTKM  3HaKOMOCTOsIHCTBA.  [1pomexyTKm
> MOHOTOHHOCTU (PYHKUMU. MakCuMyMbl 1 MUHUMYMbl QOYHKLIUW.
Hanbonbliee W HaumMmeHbllee 3HayeHue (PyHKUuM Ha
NPOMEeXyTKe
6 KoopaunHaTbl Ha NPsiMOW U MIOCKOCTU
6.1 KoopaunHaTHas npsmas
6.2 [ekapToBbl KOOpPANHATLI Ha MIOCKOCTH
7 'eomeTpus
7.1 "eomeTpuyeckme purypsl 1 X CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyronbHuKu
7.4 OKpY>XHOCTb U Kpyr
7.5 N3mepeHne reomeTpuyeckmx BermymH
7.6 BekTopbl Ha nNnockocTu
8 BeposiTHOCTb M cTaTUCTUKA
8.1 OnuncaTenbHaga ctaTucTuka
8.2 BeposiTHOCTb
8.3 KombuHaTtopuka
8.4 MHoxecTBa
8.5 padbl
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