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NOACHUTEJIbHASA SAMMNCKA

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

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

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

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



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

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

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

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



COLAEPXAHUE OBYYEHUSA
7 KJNTIACC

Yucna n BblunCneHus

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

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

[MpuMeHeHe NPU3HAKOB OENUMOCTU, Pa3fiOKEHNE Ha MHOXUTENU HaTypasbHbIX
Juncen.

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

Anre6pan4yeckue BbipaXkeHus1

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

CBoWcTBa CTeENeHN C HaTypalbHbIM NoKasaTesieMm.

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

YpaBHEHNs1 " HepaBeHCTBA

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

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

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

DyHKUUM

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



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

8 KJIACC

Yucna n BbluUCNEHUNA

KBagpaTHbil KOpeHb w©3 4ucna. [loHaTme 06 wuppaunoHanbHOM — Yucne.
[ecsaTnyHble NpubnmxeHns unppaunoHanbHbiXx 4ucen. CBoncTtBa apugMeTnyecknx
KBagpaTHbIX KOPHEN N NX NMPUMEHEHME K NPeobpas3oBaHnO YMNCNOBbLIX BbIPaXXEHU 1
Bbl4McneHnsam. [encTButenobHble Ymicna.

CTteneHb C UenbiM nokasarenem n e€ ceoncrtea. CtaHgapTHasa 3anucb Ymicna.

Anre6pan4yeckue BbipaXkeHus

KBagpaTHbI TPEXUNEH, Pa3NOXXEHNE KBAAPATHOrO TPEXUNEHA HA MHOXUTENN.

Anrebpanyeckas pgpobb. OCHOBHOe CBOWCTBO anrebpavyeckon gpoobu.
CnoxeHue, BblHUTaHUE, YMHOXEHWe, [JeneHne  anrebpavyeckux  Apoben.
PaunoHanbHble BblpaXXeHMs U nx NnpeobpasoBaHme.

YpaBHeHus1 n HepaBeHCTBa

KBagpaTHoe ypaBHeHue, hopmMyfia KOPHe KBaapaTHOro ypaBHeHus. Teopema
Bueta. PeweHne ypaBHEHNIN, CBOOALLMXCA K JIMHENHbIM N KBagpaTHbIM. [MpocTenwine
APO6HO-pauUnoHanbHble YpaBHEHUS.

lpadunyeckas MHTepnpeTauns ypaBHEHUN C OBYMS MEPEMEHHbIMU N CUCTEM
JNIVMHENHbIX YpPaBHEHWA C OBYMS NepeMeHHbiMWU. [lpyMepbl  peLleHns CUCTeMm
HENWHENHbIX yPaBHEHNI C ABYMS NePEMEHHbLIMMU.

PelleHne TeKCTOBbLIX 3aa4 anrebpanyecknm cnocobom.

Yucnosble HepaBeHCTBa U UX cBoWCTBa. HepaBeHCTBO C OOHOW MEPEMEHHOMN.
PaBHOCUNBHOCTL HepaBeHCTB. JIMHelHble HepaBeHCTBA C OAHOW MEepPeMEHHOWN.
Cuctembl IMHENHBIX HEPABEHCTB C O4HOWN NepPEMEHHOI.

DyHKUUK

MoHaTne dyHKkuun. O6nactb onpefeneHnss U MHOXECTBO 3HadYeHUn YHKLMN.
Cnocobbl 3agaHnsa QyHKLNIA.

Mpacmk yHkun. YTeHne cBONCTB yHKUMM No €€ rpaduky. [lpumepsbl
rparkoB yHKLMI, OTPaXKaroLLMX peasnbHble NPOLECCHI.

@OyHKUMM,  OoNuUCbiBalOLWMe NPsSAMYO U OBpaTHYO  NPOMOPLMOHANbHbIE
3aBUCUMOCTU, MX rpadukn. OyHkumm y = x2, y = x3, y = Jx, y=|x|. Mpaduryeckoe
peLleHne ypaBHEHNI N CUCTEM YPaBHEHWIA.

9 KJNNIACC



Yucna v BbluMCneHusi

PaunoHanbHble 4ucna, uppauuoHasibHble 4YMcna, KOHEYHble N GEeCKOHEYHble
AecAaTnYHble opobn. MHOXXECTBO AENCTBUTENBbHbLIX YACEN, AEUCTBUTENbHbIE YMCNa Kak
6eCKOHeYHble OecATUYHble Apobu. B3auMMHO OAOHO3HA4YHOE COOTBETCTBUME MeEXAY
MHOXXECTBOM OENCTBUTENbHbIX YACEN N KOOPANHATHOW NPSAMOIA.

CpaBHeHVe  OencTBUTENbHbIX  Yucen, apudmeTnyeckne  OencTemst C
AENCTBUTENBHLIMY YNCIAMMW.

Pasmepbl O0OOBLEKTOB OKpyXXawwero Mupa, AJIUTENIbHOCTb MPOLIECCOB B
OKpY>KatoLLeM Mupe.

MpnbnMXEHHOE 3HayeHne BeMYUHbI, TOYHOCTb nNpubnuxeHns. OKpyrieHne
yucen. MNMpukngka n oueHKa pesynsTaTtoB BblHUCIEHWIA.

YpaBHeHUs1 1 HepaBeHCTBa

JInHeHoe ypaBHeHne. PelueHne ypaBHEHNI, CBOSALLNXCA K JIMHENHbIM.

KBagpaTtHoe ypaBHeHue. PelleHne ypaBHEHW, CBOOALUMXCA K KBagpaTHbIM.
BukBapgpatHoe ypaBHeHve. [MpumMepbl pelleHns YpaBHEHUI TPETbEeN K YETBEPTOW
CTeneHen pasnoXXeHNeM Ha MHOXUTENN.

PeweHne ppo6HO-paunoHanbHbiX YypaBHEHWA. PelueHne TeKCTOBbIX 3apad
anrebpan4yeckum MeETOO0M.

YpaBHeHne Cc OByMsi nepemMeHHbiMM U ero rpaduk. PewweHne cuctem Osyx
JIVHENHbIX YPaBHEHWA C OBYMS NepeMeHHbiMU. PelleHne cuctem [ByX ypaBHEHWMN,
OOHO U3 KOTOpPbIX JIMHEWHOE, a pJgpyroe - BTOpoW cTeneHn. [paduryeckas
NHTEpPNpeTauns CUCTEMbI YPaBHEHWI C ABYMS MEPEMEHHbIMMU.

PelleHne TeKCTOBbLIX 3aa4 anrebpanyecknm cnocobom.

YuncnoBble HepaBeHCTBA U UX CBONCTBA.

PeweHne nMHENHbIX HEpPaBEeHCTB C OOHOW MepeMeHHon. PellieHne cuctem
JINHENHbIX HEpaBEeHCTB C OpHOM nepemMeHHon. KBagpaTHble HepaBeHCTBa.
lpadhnyeckan uvHTepnpeTaunss HeEpPaBeHCTB W CUCTEM HEPaBEHCTB C [OBYyMS
nepemMeHHbIMN.

DyHKUUM

KBagpatnyHaa d¢yHkums, eé rpadpumk u ceowncTtea. [lapabona, KoopauHaTbl
BepLUMHbI Napaborsbl, 0Cb CUMMETPUM Napadornbl.

Mpadukn dyHkumiA: v = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , n nx
CBOWCTBA.

Yucnosble nocneaoBaTeNlbHOCTU U NpoOrpeccum

lMoHATMe 4YucnoBon nocnegoBaTefNlbHOCTU.  3afaHue nocnefoBaTeflbHOCTU
pPeEKypPpPEHTHOM hopMynon 1 opmMynon N-ro YnexHa.

ApucmeTtnyeckas n reomeTpuyeckas nporpeccun. Popmynbl N-ro  YneHa
apMETNYECKON 1 FEOMETPUYECKON MPOrpecCcuin, CyMmMbl NEPBbLIX N YIEHOB.

N306paxxeHne 4neHoB apudMeETUHECKON U [eOMETPUYECKON MpPOorpeccuin
TOYKaMM Ha KOOPAMHATHOW MNNOCKOCTU. JIMHENHbIN W SKCMOHEHUManbHbIA POCT.
Cno>kHble MpoLEHTbI.



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

JINYHOCTHDIE PE3YJIbTATbI

JInuHOCTHbIEe pe3ynbraTbl OCBOEHMS MporpamMmbl y4ebHOro kypca «Anretpa»
XapaKTepusyrTCs:

1) naTpuoTnyeckoe BocnuTaHue:

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

2) rpaXxpaHcKoe N AyXOBHO-HPaBCTBEHHOE BOCNUTAHMeE:

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

3) TpyaoBOE BOCMNUTAHME:

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

4) acteTu4eckoe BoCNUTaHue:

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

5) LeHHOCTU HAay4YHOro NO3HaHUS:

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

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

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



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

7) aKonorn4eckoe BocnutaHue:

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

8) apanTaumss K MU3MEHSIIOWMMCA YCNOBUSIM COLMaNbHOM U NPUPOAHOWN
cpenbl:

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

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

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

METANPEOAMETHbDIE PE3YJIbTATDI

Mos3HaBaTenbHble yHUBepcasbHble y4e6Hble f4elcTBUS

Ba3oBble nornyeckune pencrTeus:

e BLISBNATb W XapaKTepu3oBaTb CYLECTBEHHblE MPU3HAKNU MaTemMaTu4ecKunx
OOBLEKTOB, MOHATWINA, OTHOLUEHWA MeXAy MOHATUAMK, OPMYNMpPoBaTh
onpegeneHns NMOHATUN, ycTaHaBnueaTtb CYLLIECTBEHHbIN NPU3HaK
Knaccudukaumn, OCHOBaHUS Ons 060OLLEHNS W CPaBHEHUS, KpuUTepuun
NPOBOLMMOIO aHanM3a;

e BOCMpPUHNMATb, dopmynupoBatb UK NpPeobpas3oBbiBaTb  CY>XAEHUS:
yTBEPAUTENIbHbIE U OTpuuaTenbHble, €AMHWYHbIE, YacTHble U obLme,
YCINOBHbIE;

e BbISBNATb MareMaTn4yeckmne 3aKOHOMEPHOCTN, B3aMOCBSA3N 1 NPOTUBOPEYNS
B (hakTax, AaHHbIX, HABNIOOEHNSAX U YTBEPXKAEHUNAX, NPeanaraTb Kputepumn gns
BbISBIEHNS 3aKOHOMEPHOCTEN 1 MPOTUBOPEYINIA;

e [enatb BbIBOObl C WCMNONb30BAHNEM 3aKOHOB JIOMMKWN, LEOYKTMBHbLIX W
NHOYKTUBHbIX YMO3aKOYEHNIA, YMO3aKIItO4YEHWI MO aHanormu;

e pasdbupaTtb [oKasaTenbCTBa MaTeMaTU4eCKMX YTBepXXAeHun (MpsiMbie 1 OT
NPOTUBHOIO), MPOBOAUTb CAMOCTOSATENIbHO HECNOXHblE [oKa3aTenbCcTBa



MaTemMaTnyecknx (pakToB, BbICTpaMBaTb apryMeHTauuo, NpuBoanNTb NpUMepb!
N KOHTPNpUMeEpPbl, 060CHOBbIBaTb COOCTBEHHbIE PAaCCYXXAEHNS;

e BblbupaTb Ccnocob peweHna y4ebHOM 3agaym (CpaBHMBaTb HECKOMBKO
BapMaHTOB pelleHnsi, BblbupaTb Hambonee MOAXoAAWM C  YYETOM
CaMOCTOSTENBHO BblAENEHHbIX KPUTEPUEB).

BasoBble uccnepoBartenbCkue AeNCTBUS:

® 1CMNoNb30BaTb BOMPOCbl KaK WCCNEAOBATENbCKUMA WHCTPYMEHT MO3HAHUSA,
dopmynupoBaTtb  BOMPOCLI, UKCUPYIOLWLME NpOoTUBOpeYne, npoobnemy,
CaMOCTOSATENBHO yCTaHaBNMBaTb MICKOMOE 1 AaHHOe, (OpMUPOBaTh MnoTeay,
aprymMeHTMpoBaTb CBOO NO3NLNIO, MHEHNE;

e MpPOBOAUTbL MO CaMOCTOSTENIbHO COCTaBfEHHOMY TMJlaHy  HECOXHbIN
9KCNEPUMEHT, HebOoNbLLIOE UCCAeAoBaHNE MO YCTaHOBIEHUIO OCOBEHHOCTEN
MaTeMaTn4ecKoro 06beKTa, 3aBUCUMOCTEN OOBLEKTOB MeXay COb0N;

® CaMOCTOATENbHO opMynupoBaTb 0600LLEHNS N BbIBOAbI MO pe3ynsraTtam
NPOBEAEHHOIO HAGNOOEHWS, WCCMNeqoBaHUs, OUeHMBaTb LOCTOBEPHOCTb
NONYYEHHbIX Pe3ynLTaToOB, BbIBOAOB U 0606LLEHWI;

e POrHo3MpoBaTb BO3MOXHOE pas3BUTME rMpoLecca, a TakXe BblaBuratb
NPEANONOXXEHNA O ero Pa3BUTUM B HOBbIX YCIIOBUSAX.

Pa6oTta ¢ nHgopmaumen:

e BbiBNATb HEOOCTATOYHOCTb W U3BGLITOYHOCTb  UHOPMauUKM, OaHHbIX,
HeobXoaUMbIX 1S peLleHns 3aaaqm;

e BblbUpaTb, aHanuM3npoBaTb, CUCTEMATU3NPOBATL W WHTEPNPETUPOBaTb
NHOPMaLVIO Pas3nnYHbIX BUAOB 1 (hOpM NPeLCTaBNEHNS;

e BblbupaTtb GOpMYy nNpPeacTaBfeHns WHgopmMauunm U1 UAAKCTPUPOBATb
pelaemMble 3afjadn cxemamu, guarpaMmmamu, WHOM rpadmkonm un - uUx
KOMOUHaLnaMK;

e oOuUeHVMBaTb HaO&XHOCTb WHpopMauum Mo KpPUTEPUSM, MNPELTOXKEHHbIM
yqutenem nnm chopmMynmpoBaHHbIM CAaMOCTOSATENBHO.

KommyHMKaTuBHbIE YyHUBEpPCaJsibHble y4eOHble AeNCTBUS:

e BOCMNPUHNMATb U (POPMYNINPOBaTb CY>XOEHUS B COOTBETCTBUMN C YCNOBUSAMUA U
uenamm ob6LeHNsa, ACHO, TOYHO, MPaMOTHO BblpaXkaTb CBOK TOYKY 3pPEHMs B
YCTHbIX N MMCbMEHHbIX TEKCTAaX, AaBaTb NOSICHEHUS NO XO4Y PeLueHns 3apaqdn,
KOMMEHTUPOBATb NOJTyYEHHbIV pe3ynbTarT;

e B Xofe oOCyXOeHus 3adaBaTb BOMPOCHI MO CyLEeCTBY OOCY>XOAeMOW TeMbl,
npo6siembl, pellaemMon 3agayu, BbiCKasdbiBaTb MAEW, HaLENEHHble Ha MOWUCK
peLleHnsi, CONoCTaBNATb CBOU CYXXOEHUS C CY>XXAEHUSAMU ApYrux y4aCcTHUKOB
ananora, o6HapyXuBaTb pasfMyne M CXOACTBO MNO3UUUA, B KOPPEKTHOM
hopMe (hopmynmpoBaTb pasHoriacusi, CBON BO3PaXKEHWS;

e PEACTaBNATb pe3ynbTaTbl PELLEeHUs 3agadvn, SKCMEpPUMEHTa, UCCneaoBaHus,
NPOEKTa, CaMOCTOATENbHO BblOMpaTh (hopmMat BbICTYNNEHUS C y4ETOM 3agad
npeseHTaunm n oCO6EHHOCTEN ayanTopun;



e [OHUMATb M UCMNOAb30BaTb MPEUMyLLECTBA KOMAHAHOW W WUHOVBUOYaNbHOW
paboTbl NpU peLeHnn y4ebHbIX MaTeMaTN4eCKNX 3agay;

® [pUHUMATb LUEeNlb COBMECTHOW AeATeNbHOCTU, MNaHMpoBaTb OpraHu3auuio
COBMECTHOM paboTbl, pacnpegenaTs Buapl paboT, [oroBapuBaTbCs,
obcyxaatb npouecc M pesynstat paboTbl, 0606WaTe MHEHUS HECKOSbKUX
nopgewn;

e yyacTBOBaTb B rpynnoBbiXx hopmax paboTbl (06CYXAEHNS!, OOMEH MHEHUSMU,
MO3roBble LWTYPMbl W Apyrue), BbINOMAHATL CBOKO YacTb paboTbl W
KOOPAMHNPOBaTb CBOU OEWNCTBUS C OPYrMMM YNeHamMu KOMaHApbl, OLEeHMBaTb
KayeCTBO CBOEro BKnaga B  OOWMW  NpoOayKT MO  KPUTEPUSM,
chopMynMpoBaHHbIM y4aCTHUKaMN B3aUMOLENCTBUS.

PerynsituBHble yHuBepcarsbHble y4e6Hble AeNCTBUS
CamoopraHusauus:

® CaMOCTOATENbHO COCTaBMATb MNaH, aJropuTM pelleHus 3agadn (unu ero
4YacTb), BblGUpaTb CNOCO6 pPeELIEHUsT C YY4ETOM UMEIOLLUNXCA PECYpPCOoB U
COOCTBEHHbIX  BO3MOXHOCTEW, aprymMeHTMpoBaTb W  KOPPEKTUPOBaTb
BapuaHTbl PeLlEeHN C Y4ETOM HOBOW MHDOpMaLni.

CaMOKOHTpPOJIb, SMOLUOHASNIbHbIN NHTENNIEKT:

e BfagetTb crocobamu camorpoBepKn, CAMOKOHTPOSA npoLiecca 1 pesynsrara
peLlleHns MaTemMaTn4eCcKon 3aaauu;

e MpeaBuaeTb TPYAHOCTU, KOTOPble MOMYT BO3HUKHYTb MpU pPeELUeHun 3agadw,
BHOCUTb KOPPEKTMBbI B [OEATE/IbHOCTb Ha OCHOBE HOBbIX OOCTOATENbCTB,
HaOeHHbIX OLIMOOK, BbISIBAIEHHbIX TPYOHOCTEW;

e OLeHVBaTb COOTBETCTBME pe3ynbTarta AeATeSIbHOCTU MOCTaBMEHHOW Lenn n
YCNOBUSIM, OOBACHATb MNPUYUHbI OOCTVDKEHUA WNN HEOOCTVKEHUs Lenu,
HaxoguTb OLWNOKY, faBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

NMPEAMETHbDIE PE3YJIbTATDI

K KoHLy 06y4eHusi B 7 Knacce o6y4aloLmincs Nony4nT cnegyoLlme npeameTHble
pesynbTarhbl:

Yucna n BbluncneHus

BbinonHATb, coyeTtass YCTHble W  MNUCbMEHHbIE MNPUEMbI, apudPMeETUYECKnE
AENCTBUS C pauMoHanbHbIMU Yucnamu.

HaxoguTb 3Ha4yeHusi YMCNOBbIX BbIPaXXEHUN, MNPUMEHSATb pPa3HOObpa3sHble
CNocobbl U MNPUEMbBI BbIYMCIEHNS 3HAYEHUN AOPOOHbLIX BbIPAXKEHU, COOEpPXXaLLmMX
OObIKHOBEHHbIE 1 AECATUYHbIE OPOOW.

MepexognTb OT opgHoM hOpMbl 3anucu 4ucen K gpyron (npeobpasoBbiBaTb
OECATNYHYIO AP0Ob B OObIKHOBEHHY, OObIKHOBEHHYIO B OECATUYHYIO, B YaCTHOCTU B
6EeCKOHEYHYIO OeCATUYHYIO APOOb).

CpaBHuBaTb 1 ynopsgoymsaTh paumoHanbHble Yicna.

OKpyrnaTb Yncna.



BbINONHATL MPUKUOKY U OLEHKY pesynbTata BblYUCAEHUN, OLEHKY 3Ha4YeHun
YNCNOBbIX BblpaXXeHUN. BbINONHATL [ENCTBUS CO CTEMNEeHsIMM C  HaTypanbHbIMU
nokasaTensimu.

MpUMEHATb NPU3HAKN AENUMOCTU, Pa3fOXKEHME Ha MHOXUTENU HaTypasnbHbIX
Jncen.

PewaTb npakTUKO-OpPMEHTUPOBAaHHbIE 3afayun, CBA3aHHble C  OTHOLLUEHWEM
BEMMYUH, MPOMOPLMOHANBHOCTBIO  BEMWYMH, MPOLEHTaMN, WHTEPNPETUPOBaTb
pesynsTtaTbl peleHns 3aga4 C YY4ETOM OrpaHuYeHun, CBA3aHHbIX CO CBOWCTBaAMU
paccMaTpmBaeMbiX OO bEKTOB.

Anre6panyeckue BbipaXkeHusi

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

HaxoguTb 3HayeHusi OYKBEHHbIX BbIPaXXEHWA MNPU  3a0aHHbIX  3HAYEHUAX
NepeMeHHbIX.

BbinonHaTb npeobpa3oBaHnst LENoro BbiPaXKEHUSI B MHOMOYSIEH MPUBELEHNEM
NOAO6GHbIX cnaraemMblX, PacKpbITEM CKOOOK.

BbINONHATL YMHOXEHNE OfHO4YSIEHa HA MHOMOYSIEH N MHOrO4Y/1eHa Ha MHOIO4S1EH,
NpUMeHATb opMySbl KBagpaTa CyMMbl U KBagpaTta pasHOCTM.

OcyLiectTBnAaTb  pPas3nNoOXEeHWEe MHOMOYSIEHOB HA MHOXUTENM C  MNOMOLLBIO
BblIHECEHMSA 3@ CKOOKMW OOLLEro MHOXMWTENs, rpynnupoBKK cnaraemMblX, MPUMEHEHUs
(hopmMyn COKpaLLEHHOIO YMHOXEHWS.

MpuMeHsaTb Npeobpas3oBaHNA MHOMOYNEHOB A1 PELUEHUS pasnnyHbIX 3agad u3
MaTeEMaTMKKN, CMEXHbIX MPEAMETOB, N3 peanbHOW NPaKTUKMN.

Vicnonb3oBatb CBOWCTBa CTeneHenW C HaTypanbHbIMW MokasatensaMu Ons
npeo6pa3oBaHNS BblIPa>KEHWUN.

YpaBHeHNs1 " HepaBeHCTBa

PewaTtb nuHENHble ypaBHEHMSI C OOHON MNEPEMEHHON, MPUMEHSS npasuna
nepexofa OT MCXOOHOro YpaBHEHUS K paBHOCUSIbBHOMY eMy. [1poBepsTb, ABNSETCS Nn
YNCNO KOPHEM YpPaBHEHMS.

MpumeHATb rpaduyeckme MeTogbl NPW PELIeHUN JIMHENHbIX YPaBHEHUA U KX
cuUcCTeM.

Mopbupatb NpUMEPbI Nap Ynucen, ABMSAIOLWMXCA peLleHNEM NIMHENHOIO YpaBHEHUS
C OBYyMs MEPEMEHHbIMM.

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

Pewatb cuctembl OBYX NUHEWNHbIX YPaBHEHW C ABYMS MEPEMEHHbIMU, B TOM
4yucne rpaduyeckun.

CocTaBnsaTb M pewwaTb JIMHENHOE YPaBHEHNE UNN CUCTEMY JINHENHbBIX YPaBHEHNIA
No yCnoBMO 3afadun, WHTEPNpPETMPOBaTb B COOTBETCTBMM C KOHTEKCTOM 3ajadn
NONYYEHHbIN pe3ynbTar.

DyHKUUM



N306paxkaTb Ha KOOPAMHATHOM MPSAMOWN TOYKM, COOTBETCTBYHOLUME 3adaHHbIM
KoopauHatam, fy4yu, OTPe3KW, WHTepBasbl, 3anucbiBaTb YUCOBbIE MPOMEXYTKU Ha
anrebpan4eckom si3blke.

OTmevaTb B KOOpPOWHATHOWM MAOCKOCTM TOYKU MO 3adaHHbIM KOooppuHaTam,
CTPOUTb rpadVKn NMUHENHBLIX PyHKUMIA. CTpouTb rpaduk dyHKUMKn y = |X|.

OnucbiBaTb C NOMOLLBLIO (DYHKLUNIA N3BECTHbIE 3aBUCUMOCTI MeXXAY BENMNYNHAMN:
CKOPOCTb, BPEMS, PacCTOsiHME, LieHa, KOMMYeCTBO, CTOMMOCTb, NPOVU3BOANTESNIbHOCTb,
BpemMsi, 06bEM paboThbl.

HaxognTb 3HaveHne pyHKLUMN NO 3HAYEHMIO €€ aprymeHTa.

MoHumaTb rpaduyeckun cnocob nNpPencTaBneHnss U aHanu3a WHdopMaLumK,
N3BNeKaTb U UHTEPNPETUPOBaTb UHPOPMALMIO U3 rpadunKoB peanbHbIX NPOLECCOB n
3aBNCMMOCTEN.

K KOHLYy 06y4eHuns B 8 Knacce oby4vatoLmncs noayyunT cneayowme npegMeTHble
pesynsTaThbl:

Yucna v BbluMCNEHUS

Vicnonb3oBaTtb HavyanbHble NMPEeACTaBNeHNs O MHOXXECTBE AeNCTBUTENbHbIX Yncen
ONSi CPaBHEHWS, OKPYIMEHUS W BbIMMCNEHUA, M300paxaTb OENCTBUTESIbHbIE 4ucna
TOYKaMM Ha KOOpAUHATHOW NPSAMON.

MpuMeHATb  MoHATUE  apUPMETMYECKOrO KBagpaTHOrO KOPHS, HaxoauTb
KBagpaTHble KOPHW, WCMOMb3yss NpU HEeOOXOOUMOCTU KalbKynAaTop, BbINOSHATb
npeobpas3oBaHns BbIpaXXeHU, CooepXallmnX KBagpaTHble KOPHU, UCMOMb3ysa CBONCTBA
KOPHe.

Vicnonb3oBatb 3anmcu 6OAbLIMX M ManblX 4YMCEN C MOMOLUBI AECATUYHbIX
apo6en n cteneHen Yucna 10.

Anre6pan4yeckue BbipaXkeHuUsi

MpUMEHATb  NOHATME  CTeneHM C  UefbiM  rokKasaTeneMm,  BbINOSHATb
npeobpasoBaHns BbliPpaXXeHU, cogep Xalumx CTeneHn C LuenbiM nokasaTenem.

BbINONHATL TOXAECTBEHHbIE MPeobpasoBaHNA pPaLUMOHAaNbHbBIX BbIPaXXEHUA Ha
OCHOBe Npasw AeNCTBUA Ha[ MHOroYIeHaMn 1 anrebpanyeckumm gpodsamu.

PacknagbiBaTb KBafpaTHbIl TPEXYSIEH HA MHOXKUTENN.

MpuMeHsaTb Npeobpa3oBaHNA BbIPaXKEHUA O PELUEHUs pasfnyHbIX 3agad n3
MaTeEMaTUKN, CMEXHbIX NPegMETOB, U3 peasibHON NPaKTUKK.

YpaBHEeHNs1 " HepaBeHCTBA

PewaTtb nuHenHble, KBagpaTHble YpPaBHEHUS W paunoHalbHble YpaBHEHWS,
CBOAALUMECH K HUM, CUCTEMbI ABYX YPaBHEHWNA C ABYMS NEPEMEHHbBIMN.

MpoBoanTb NpocCTelnLlne UccnegoBaHns YpaBHEHNIA 1 CUCTEM YPaBHEHWIA, B TOM
ynucne C npuUMeHeHMeM rpaduyeckmx npencTaeneHnn (yctaHaBnmMeBaTb, UMeEET Nn
ypaBHeHME U cucTemMa ypaBHEHUI peLLEeHNsl, eCNn UMEET, TO CKOJbKO, U NpoYee).

MepexognTb OT cnoBecHOW (OPMyNMPOBKU 3ajadn K €€ anrebpanyeckon
MOAENM C MOMOLbIO COCTaBMEeHUS YPaBHEHUA WAN  CUCTEMbl  YPaBHEHUN,
NHTEPNPETMPOBATL B COOTBETCTBUN C KOHTEKCTOM 3a[a4n NOYHEHHbIN pe3ynbTar.



MpuMEeHATb CBOWCTBA YMCNOBbLIX HEPABEHCTB OJ19 CPaBHEHWs, OLEHKW, pellaTtb
JINHENHbIE HEpPABEHCTBA C O4HOW MEPEMEHHON U MX CUCTEMBbI, AaBaTb rpadun4ecKyto
NNACTPALMIO MHOXECTBA PeLleH HEPaBeHCTBa, CUCTEMbI HEPABEHCTB.

DyHKUUM

MoHuMaTb ¥ wncnonb3oBaTb (PYHKUMOHANIbHbIE MOHATUA U A3bIK  (TEPMUHDI,
cuMBONNYeCKMe OO603Ha4YeHns), onpefensTb 3HayeHne QYHKUUN MO  3HAYEHUIO
aprymeHTa, onpeaensTbe cBoncTBa MyHKLUMK NO eé rpaduKy.

CTpouTb rpadukn anemeHTapHbIX yHKUMIA BUaa:

y = k/x, y =x2,y =x3,y = |X|, y = /X, onucbiBaTb CBONCTBA 4YMCNOBOI hyHKLMN MO
eé rpaduky.

K KOHLy 06y4eHuns B 9 Knacce oby4vatoLmnncs noayynT cnegyowme npeamMeTHble
pesynsTaThbl:

Yucna v BbluMCneHUs1

CpaBHuvBaTb 1 yNopagounsaTth paunoHasnbHble Y nppaunoHasbHble Ymcna.

BbinonHATbL apugmeTnyeckue AeNCTBUS C pauMOHanbHbIMU YMCAaMn, co4veTas
YCTHble U TMUCbMEHHbIE MPUEMBI, BbIMOMHATL BbIYUCAEHUS C UPPaUNOHaNbHbIMU
4ymncnamun.

HaxognTb 3HayeHnss CTeneHen C UenbiMu noKasaTensaMn n KOPHEN, BbIYUCNATb
3HaYeHNsT YACOBbIX BbIPaXKEHWI.

Okpyrnatb  OeNCTBUTENbHbIE  4MCNa, BbINOMAHATbL MPUKMOKY  pesynbraTta
BbI4UCINEHNIA, OLLEHKY YMCNOBbIX BbIPa>KEHWUI.

YpaBHEHNs1 " HepaBeHCTBA

PewaTtb nuHenHble N KBagpaTHble YpaBHEHWUS, YPaBHEHUS, CBOOALMNECHA K HUM,
npocTenne opo6HO-paLnoHabHble ypaBHEHNS.

PewaTb cuctembl ABYX NMHENHbIX YPABHEHWI C ABYMSA NE€PEMEHHbIMU U CUCTEMBI
ABYX ypaBHEHWI, B KOTOPbIX OQHO ypaBHEHME HE ABNAETCA JIMHENHbIM.

Pewatb TekcToBble 3agjayn anrebpan4yeckmm CrocobomM C  MNOMOLLBIO
COCTaBfIEHNS1 YPaBHEHUSA NN CUCTEMbI ABYX YPABHEHUI C ABYMS NEPEMEHHbBIMN.

[MpoBoanTb NpocTeNnne UccnegoBaHnsa ypaBHEHUN U CUCTEM YPaBHEHUN, B TOM
yucne C MNpUMEHeHNeM rpaduyeckux npeacTasneHnin (yctaHaesnmBaTb, WMeeT fn
ypaBHEHME U CUCTEMA YPaBHEHNI PELLIEHUS, eCNN UMEET, TO CKOJMbKO, U NpoYee).

PewaTtb snnHeHble HepaBeHCTBA, KBafpaTHble HepaBeHCTBa, W306paxkaTb
peLleHne HepaBeHCTB Ha YMCMOBOW MNPSIMON, 3anucbiBaTb pPeLLUeHMEe C MOMOLLbHO
CUMBOJIOB.

PewaTtb cuctembl NMHENHbIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKKOYaloLme
KBafpaTHOe HEPaBEHCTBO, N306paXkaTb peLleHne CUCTEMbl HEPABEHCTB Ha YMCNOBOW
NPSMOMN, 3an1cbiBaTb pPeLLeHne C MOMOLLLIO CYMBOJSIOB.

Vicnonb3oBaTtb HepaBeHCTBA Mpu peLLeHnn pasfinyHbIX 3aaaq.

DyHKLUUN

PacnosHaBaTb (YHKUMM UK3Yy4eHHbIX BuAoB. [lokasbiBaTb CXemMaTuyecKu

pacnonoXeHne Ha KOoOpANUHATHOMW MAOCKOCTU rpaukKoB pyHKUNN Buaa: y = kx, y = kx



+b, y=kix,y=ax2 +bx+c,y=x3y =% y= x|, B 3aBMCMMOCTI OT 3HAYEHWI
KO3(hPULMEHTOB, ONNChIBATbL CBONCTBA (DYHKLNIA.

CTtponTb 1 wn3obpaxarb CxemMaTudeckn rpadukm KBagpaTuyHbIX YHKUNIA,
onncbiBaTb CBONCTBA KBagpaTUYHbIX (DYHKLMIA MO UX rpadurkam.

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

Yucnosble nocnepoBaTesibHOCTU U Nporpeccuun

PacnosHaeaTb apudMETNYECKYI0 N FEOMETPUYECKYIO MPOrpeccun npu pasHbix
cnocobax 3agaHus.

BbINONHATL  BbIMUCNEHMST C  WUCMOMAb30BaHMEM  (popMysl  N-fro  4feHa
apnMETNYECKON N FrEOMETPUYECKON NPOrpeccuit, CyMMbl MEPBbIX N Y1IEHOB.

N306paxkaTb 4YfieHbl MOCNefoBaTeNlbHOCTU  TOYKaMM Ha  KOOPAMHATHOM
NJOCKOCTN.

PelwaTtb 3agayn, cBs3aHHbIE C YMCNOBbLIMY MOCNEA0BaTENBHOCTAMN, B TOM YUCne
3ajayun u”3 peanbHON >XU3HW (C WUCMNONb3OBaHWEM KanbKynAaTopa, UmMgpoBbIX
TEXHONOT ).



TEMATUYECKOE NMNJIAHUPOBAHUE

7 KINACC
KonuyectBo 4acos ONEeKTPOHHbIE
HanmeHoBaHue pa3aenoB u Tem (uncbpoBbie)
Ne n/n KoHTponbHbl | lMpakTuyeck
nporpamMmmbl Bcero o6pasoBaTesbHble
e paboTbl ne paboTbl pecypeb!
Yucna u BbluncneHus. PauyoHanbHble Bubnuoreka LIOK
1 aena 11 2 0 https://m.edsoo.ru/7f4
15b90
Bubnnoteka LIOK
2 AnrebpanyecKkune Bblpa>KeHus 45 2 4 https://m.edsoo.ru/7f4
15b90
Bubnnoteka LIOK
3 YpaBHEHNA 1 HeEpaBEHCTBA 21 1 2 https://m.edsoo.ru/7f4
15b90
Bubnnoteka LIOK
4 KoopawnHaTtsl 1 rpaukn. OyHKUUn 17 2 2 https://m.edsoo.ru/7f4
15b90
Bubnuoteka LLJOK
5 MoBTOpPEHME N 0606LLEHNE 8 1 0 https://m.edsoo.ru/7f4
15b90
OBLLIEE KOJIMHECTBO YACOB MO 102 3 3

NMPOrPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

HavmeHoBaHne pa3genos u Tem

KonuuectBO YacosB

ONneKTpoHHbIe
(umdpbpoBblie)

Ne n/n KoHTponbHbl | lMpakTnyeck
nporpamMmbl Bcero ob6pas3oBaTesibHble
e paboTbl ne pa6oTbl
pecypchbl
AnrebpanyecKune Bblpa>KeHus Bubnmorera LIOK
1 MreraneCKaﬂ §6b ' 16 1 0 https://m.edsoo.ru/7f4
P AP 17af8
Yucna u BblvncneHusi. CteneHb C Bubnmorera LIOK
2 ' 7 0 0 https://m.edsoo.ru/7f4
LenbiM nokasartenem
17af8
Yucna n BbldncneHnsa. KeagpatHble Buennoreka LIOK
3 ' b 15 1 0 https://m.edsoo.ru/7f4
KOPHM
17af8
YpaBHEHNA 1 HEpaBEHCTBA. Bunbnnoteka LIOK
4 KBagpaTtHble ypaBHeHNs. KBagpaTHblia 22 1 0 https://m.edsoo.ru/7f4
TPEXYNeH 17af8
YpaBHeHus n HepaBeHcTBa. CUCTeMbl Bubnmorera LIOK
5 paBHeHVII7I P ) 11 0 0 https://m.edsoo.ru/7f4
yp 17af8
YpaBHeHs 1 HepaBeHCTBa Bubnuoreka LIOK
6 b P ’ 11 1 0 https://m.edsoo.ru/7f4

HepaseHcTBa

17af8



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

®PyHKLUMN. OCHOBHbIE MOHATYS.

Bnbnuoteka LIOK

YWCnIoBbIE hyHKLUN 13 https://m.edsoo.ru/7f4
17af8
Bnbnuoteka LIOK
MoBTOpEHME N 0606LLEHNE 7 https://m.edsoo.ru/7f4
17af8
OBLLIEE KOJTMYECTBO HYACOB MO 102

NMPOIrPAMME



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

9 KJIACC

KonuuectBO yacos

ONeKTpPOHHbIe

Ne HauvmeHoBaHue pa3fpenoB U Tem (undcbpoBble)
KoHTponbHbl | lMpakTuyeck
n/n nporpamMmbl Bcero obpa3soBaTtefibHble
e paboTbl ne paboTbl
pecypchbl
Yucna n BblumcneHus. encTBuTenbHble Butnmorera LIOK
1 ’ 10 0 0 https://m.edsoo.ru/7f4
4yucna
19d08
Bunbnuoteka LIOK
2 OyHKUMN 15 1 0 https://m.edsoo.ru/7f4
19d08
YpaBHEHNSA 1 HEpPABEHCTBA Bunoreka LIOK
3 HZ o P ' 17 1 0 https:/m.edsoo.ru/7f4
P 19408
Bbunbnuoteka LIOK
4 Yucnosble nocnegoBaTelbHOCTH 15 1 0 https://m.edsoo.ru/7f4
19d08
YpaBHEHNA 1 HEpaBEeHCTBA. YpaBHEHUS Bubnnoreka LIOK
5 CZ o 1 eme?—moﬁ 7P 14 1 0 https://m.edsoo.ru/7f4
A P 19d08
YpaBHeHns n HepaBeHcTBa. CUCTEMbI Bubninoreka LIOK
6 P P ' 13 1 0 https:/m.edsoo.ru/7f4

ypaBHEHNI

19d08



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

lNoBTOpPEHME, 0O606LLEHNE,
cucTemaTusauns 3HaHuin

18

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

OBLLIEE KOJINHYECTBO HYACOB IO
NMPOIrPAMME

102



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

NOYPOYHOE NMNJIAHUPOBAHUE
7 KNNACC

Ne
n/n

Tema ypoka

KonuyectBo 4yacos

KOHTPOJIbHbI

Bcero
e paboTbl

MpakTu4deck
ne paboTbl

AaTta
U3y4YeHu
a

ONEeKTPOHHbIE
uucpposble
obpa3oBaTtesibH
ble pecypcCbl

PaunoHanbHble Yncna

Yucnosble Bblpa>KeHns

PelueHne 3agad ns peanbHom
NPaKTMKN Ha YacTu, Ha gpobu

Ypok cuctemarusaumm n o600LLeHns
3HaHWN

KoHTposnbHasa pabota Ne 1. BxogHas
anarHocTtunyeckaa pabota

Bblpa)KeHI/Iﬂ C nepemMeHHbIMA

,D,OI'IyCTI/IMbIe 3Ha4YeHNA nepemMeHHbIX

CpaBHeHVEe 3Ha4YEeHUIN BblpaXkeHni

NepemecTutensHoe n
coyeTaTeslbHOEe CBONCTBO CIIOXXEHNSA
N YMHOXeHUS. PacnpegenuTenibHoe
CBOWCTBO

10

Ypok-npakTnkym «CBoncraea
OEenCcTBUN Hafd Ymcnammn»

11

ToxxpecTtBa




12

ToxxgecTBeHHble NpeobpasoBaHus
Bblpa>KeHUN

13

YpaBHeHne 1 ero KOpHu

14

JInHenHoe ypaBHeHMe C 0gHOM
nepemMeHHoM

15

PeLueHne nuHenHbIX ypaBHeHW C
OLHOWN NepPEMEHHON

16

CocTaBneHune ypaBHeHuin No
YCNOBUIO 3afa4m

17

PeweHune 3agay ¢ noMoLLbio
YPaBHEHUN

18

PelueHne 3agad ns peanbHom
NPaKTUKN

19

dopmynebl

20

YpoK-npakTukym «Dopmysbl»

21

Ypok cuctematmzaumm n o606LLeHns
3HaHWN

22

KoHTponbHas pabota Ne 2 rno Teme
«BblpakeHns. YpaBHeHMs ¢ OgHON
nepemMeHHon»

23

Yuncnosble NMPOMEXYTKN

24

Y10 Takoe hyHKLUS

25

BbluncneHve sHavyeHnn yHKLUUmM rno
dhopmyne

26

Pauk pyHKLMK




YTeHune rpadmkoB peasbHbIX

27 . 1 0 0
3aBUCUMOCTEN
Mpsimas NponopLUMOHanNbLHOCTb U ee

28 P ponopt 1 0 0
rpadpuk

29 JlvHenHasa pyHKuna n ee rpacmk 1 0 0

30 Mpadmk yHKUMM y = |X| 1 0 0

31 Kyco4Ho-3afaHHble (pyHKLMN 1 0 0

32 YpoK-nNpakTuKyM «DyHKLN» 1 0 1
Ypok 0606LeHust 1 cuctemaTmsauum

33 PO 050bM H 1 0 0
3HaHWN
KoHTponbHaa pabota Ne 3 no Teme

34 HTPONbHas paboT: no Tem ] ] 0
«DYHKLNN»
OnpepgeneHne cTeneHn c

35 pea 1 0 0
HaTypanbHbIM NoKasatenem
NMpeobpa3oBaHne BbIpaXKeHnn,

36 Peobp P 1 0 0
3anncb 60bLUNX Yncen

37 YMHOX€EHNE cTeneHen 1

38 [eneHne cteneHen 1
BosBegeHne B cTeneHb

39 A 1 0 0
npon3seneHus

40 BosBegeHne B cTeneHb CTeneHn 1 0 0
Croi

41 BOWCTBA CTEMEHN C HaTypasibHbIM ’ 0 0
nokasarenem

42 OpHo4NEH 1 ero cTaHgapTHbIN BUG, 1 0 0




43 YMHOXXEeHne 0gHO4YNeHOB 1 0 0

44 Bo3BengeHne ogHo4neHa B cTeneHb 1 0 0

45 DyHKUMA Yy = X2 1 ee rpadmnk 1 0 0

46 DyHKUMA Yy = XA3 1 ee rpaduk 1 0 0
Ypok-npakTukym «CTeneHb ¢

47 P p y ’ 0 ;
HaTypanbHbIM NoKasaTenem»
YpoK 0606LeHNs 1 cuctemaTmndauum

48 POK OO H 1 0 0
3HaHWN
KoHTposnbHas pabota Ne 4 no Teme

49 «CTeneHb C HaTypasibHbIM 1 1 0
nokasarenem»

50 MHOro4Yn€eH 1 ero cTaH4apTHbIN BUA 1

51 Cno>xeHne MHOro4neHoB 1

52 BblyntaHme MHorouyneHoB 1
YMHOXEHNe ogHO41IeHa Ha

53 A 1 0 0
MHOrO4NeH

54 PelweHne 3apay 1 0 0
Pasno>xeHne MHoro4vneHa Ha

55 1 0 0
MHOXUTENN
BbiHeceHne obLero MHOXNTENS 3a

56 H 1 0 0
CKOOKM
YMHOXXeHMe MHOro4neHa Ha

57 1 0 0

MHOro4sieH




58

I'Ipanmo YMHOXEHNA MHOIro4sieHa Ha
MHOro4JieH

59

Pasno>xeHne mHoroyneHa Ha
MHOXXUTENN CNOCOBOM rpynnnpPOBKN

60

Ypok-npakTnkym «MHoro4neHbl»

61

Ypok 0606LieHNsa n cuctemaTnsaumm
3HaHWN

62

KoHTponbHas paboTta Ne 5 rno Teme
«MHOro4neHbl»

63

Bo3BefeHune B kBagpaTt CyMMbl 1
Pa3HOCTU ABYX Bblpa>KeHNI

64

BossepneHne B Ky6 CyMMbl 1
Pa3HOCTU ABYX Bblpa>KeHUN

65

Pasno>xeHne Ha MHOXUTENN C
nomMoLLbio opMynbl KBagpaTa
CyMMbI

66

Pasno>xeHne Ha MHOXUTENN C
NoOMOLLBI0 hopMYIbl KBagparta
pasHoOCTU

67

YMHOXeHne pa3HoCTN OBYX
BbIPaXXEHNN Ha UX CYyMMY

68

PasnoxeHre pa3HOCTV KBaapaToB Ha
MHOXXUTENN




69

[MpumeHeHne opmyn
COKpaLLEHHOro yMHOXXeHUs (a+b)"2
n (a-b)r2

70

[MpumeHeHne popmyrbl
COKpPALLEHHOro YMHOXeHNa an2 -
b/2

71

PasnoxxeHne Ha MHOXUTENN CYMMbl
Ky6oB

72

Pasno>xeHne Ha MHOXUTENN
pasHoOCTN Kyb6oB

73

MpeobpazoBaHne LeNoro
BblPa>KEHUS1 B MHOIOYN1EH

74

MNpencTasneHne anrebpanveckmnx
BbIPa>XEHUN B BUOE MHOIO41EHOB

75

MprMeHeHne pasnnyHbIX cnocoboB
O Pa3NoXXeHNs1 Ha MHOXXUTENN

76

Ypok-npakTnkym «@opmyribl
COKpAaLLEHHOro YMHOXEHWSI»

77

Ypok 0606LeHnsa n cuctemaTnsaumn
3HaHWN

78

KoHTposnbHas pabota Ne 6 no Teme
«PopMysbl COKpaLLEHHOrO
YMHOXXEHNS»

79

JlnHenHoe ypaBHeHNe C OoByMS
nepemMeHHbIMN




80

lPadrK NMHENHOro ypaBHEHNS C
OBYMS nepemMeHHbIMU

81

MocTpoeHne rpaduka NMMHENHOrO
YypaBHEHUS C ABYMSI NEPEMEHHbIMM

82

Cnctembl NMNHENHBIX YPaBHEHWI C
ABYMSs NepeMeHHbIMN

83

[pacmnyeckoe peLueHne cnctem
NIMHENHbIX YPaBHEHNI

84

PewueHne cuctem nMHENHbIX
YyPaBHEHWI C OBYMSI NepPeEMEHHbIMM
CcnocoboM NoACTaHOBKMN

85

ANropuTM peLLeHns CUCTEM OBYX
NVHEVHBIX YPaBHEHNI C ABYMS
nepeMeHHbIMU COCOB0OM
noacTaHOBKM

86

PeweHre cnuctem nMHEMHbIX
YPaBHEHWUI C ABYMS MEPEMEHHbBIMU
CNocoboM CnoXXeHuns

87

ANropuTM peLLEHNs CUCTEM OBYX
NVHEVHBIX YPaBHEHUI C OBYMS
nepemMeHHbIMN CMOCOOOM COXKEHUS

88

YpOK-npakTukyMm «PelLueHne cnctem
NVHEHbIX YPaBHEHNIN»

89

PelleHne 3agay ¢ NOMOLLbIO CUCTEM
ypaBHEHUN




90

Ypok-npakTnkym «PelleHve 3agay c
NMOMOLLbIO CUCTEM YPaBHEHWIA»

91

Ypok 0606LieHnsa n cuctemaTnsaumn
3HaHWN

92

KoHTponbHas pabota Ne 7 rno Teme
«CNCTEMbI NIMHEVHBIX YPaBHEHWIA»

93

JInHelHble HepaBeHCTBA C ABYMS
nepemMeHHbIMM

94

CucTteMbl NIMHENHbIX HepaBEeHCTB C
OBYMA NepeMeHHbIMN

95

Ypok-nosTopeHue «JInHenHoe
ypaBHeHVEe C OgHOWN NepeMeHHON»

96

Ypok-nosTopeHne «PelleHne 3afay c
NMOMOLLbIO YPaBHEHUIN»

97

Ypok-nosTtopeHune «JInHenHas
dyHKUMA 1 ee rpauk»

98

Ypok-nosTopeHune «MHorouneHbl»

99

Ypok-nosTopeHue «DopmyIbl
COKpaLLEHHOIO YMHOXKEHWSI»

100

Ypok 0606LieHnsa n cuctemaTnsaumm
3HaHWui

101

KoHTposnbHas pabota Ne 8 (nTorosas)

102

YpoK nosTopeHns n o6o6LeHns
3HaHWM NO Kypcy 7 Knacca




OBLLIEE KOJINHYECTBO HYACOB IO
NMPOIrPAMME

102




8 KJIACC

KonuuectBO yacosB

ONeKTpPOHHbIe

Ne Aara undposble
Tema ypoka KoHTponbHbl | [pakTuyeck n3y4eHn
n/n Bcero obpa3soBaTtefibHble
e paboTbl ne paboTbl A
pecypchbl
Mo 7
’ BTOPEHME Martepmana ’ 0 0
Knacca
https://m.edsoo.ru/7f
2 Anre6 6 1 0 0
rebpanyeckasa opobb 430382
HonycTumble 3Haqenms https://m.edsoo.ru/7f
3 nepemMeHHbIX, BXOAALLNX B 1 0 0 430744
anrebpanyeckune BbipaXkeHns
HonycTumble 3Haqenms https://m.edsoo.ru/7f
4 NepeMeHHbIX, BXOOALLNX B 1 0 0 43128
anrebpanyeckune BblpakeHns -
5 OcHoBHOE CBOWNCTBO ’ 0 0 https://m.edsoo.ru/7f
anrebpan4eckon gpoodu 4308e6
. https://m.edsoo.ru/7f
6 Cokpa 6 1 0 0
OKpaLLleHne apoben 430866
. https://m.edsoo.ru/7f
7 C 6 1 0 0
OKpaLlleHne apoben 430744
3 CnoxeHwue, Bbl4TaHne ’ 0 0 https://m.edsoo.ru/7f
anrebpanyeckux apoben 430f44



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

CnoxeHwue, Bbl4UTaHne

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

9
anrebpanyecknx gpobei 430144
10 CnoxeHwue, Bbl4UTaHne https://m.edsoo.ru/7f
anrebpandeckunx gpoben 43128c
11 YMHOXeHNe n geneHne https://m.edsoo.ru/7f
anrebpandeckux gpoben 43128c
12 YMHOXeHNe n geneHne https://m.edsoo.ru/7f
anrebpandeckunx gpoobeun 417af8
MNpeob n,
PEODPAsSOBARIE BEIPKEHIN https://m.edsoo.ru/7f
13 cofgep>kallmnx anrebpanyeckune
417af8
Apo6u
Mpeob m,
PEODPAsSOBARIE BEIPKEHIN https://m.edsoo.ru/7f
14 cogepXxawux anrebpandeckne
417af8
Apo6u
MpeobpasoBaHue aKEHNI,
PEOOPASOBARNE BLIAXEHIM https://m.edsoo.ru/7f
15 cogepXkawux anrebpandeckne
417af8
Apoou
O606LeHMEe 1 NOBTOPEHNE
HLEHNE 11 NOBTOPEHW https://m.edsoo.ru/7f
16 mMaTtepuana no teme 417418
"Anrebpandeckas apoobb" -
Ko €KCHas NpoBepoYyHa
MANIeKCHaA NPoBEepoHas https://m.edsoo.ru/7f
17 paboTa no teme 41748
"Anrebpandeckasi opoobb" I
https://m.edsoo.ru/7f
18 CTteneHb C LUenbiM nokasaTenem

417af8



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

19

CBoricTBa CTeNeHN C LenbiM
nokasarenem

https://m.edsoo.ru/7f
417af8

20

CBoicTBa CTEMNEHU C LEMbIM
nokasaTenem

https://m.edsoo.ru/7f
417af8

21

CsoricTBa CTeNeHN C LenbiM
nokasartenem

https://m.edsoo.ru/7f
417af8

22

CtaHpapTHbI BUA Ynucna

https://m.edsoo.ru/7f
417af8

23

CtaHpapTHbIN BUg Ynucna

https://m.edsoo.ru/7f
417af8

24

PelwueHne 3agay no teme
"CBoucTBa CTEMNEHU C LIENbIM
nokaszarenem". [NpoBepoyHas
paboTa

https://m.edsoo.ru/7f
417af8

25

KBagpaTtHbIl KOPEHb U3 YMchna.
ApUMETNHECKUI KBaapaTHbIN
KOpPEHb

https://m.edsoo.ru/7f
417af8

26

KBagpaTtHbIl KOPEHb U3 YMcna.
ApudmeTrnyecknii KsagpaTtHbIn
KOpPEeHb

https://m.edsoo.ru/7f
417af8

27

[NoHsTne 06 nppaumoHanbHOM
yucne. dencrteButenbHbie Yiucna

https://m.edsoo.ru/7f
417af8

28

LecatnyHoe npnbnmxeHne
NppauoHanbHbIX Yncer.
YpaBHeHue Bnga x 2=a

https://m.edsoo.ru/7f
417af8



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

29

YpaBHeHue Bnga x\2=a

https://m.edsoo.ru/7f
417af8

30

CeowicTtea apupmeTnyeckmx
KBagpaTHbIX KOPHeN

https://m.edsoo.ru/7f
417af8

31

CsoncTea apuMeTUHECKIMX
KBafpaTHbIX KOPHEN

https://m.edsoo.ru/7f
417af8

32

CeowcTea apumeTnyeckKmx
KBagpaTHbIX KOPHEN

https://m.edsoo.ru/7f
417af8

33

NpeobpazoBaHmne YNCNOBbIX
BbIPaXKEHNN, cofep kaLLmx
KBagpaTHbIE KOPHU

https://m.edsoo.ru/7f
417af8

34

NpeobpazoBaHmne YNCNOBbLIX
BbIPa>XeHUIN, cogep kaLimx
KBafpaTHblIE KOPHN

https://m.edsoo.ru/7f
417af8

35

NpeobpazoBaHmne YNCNOBbIX
BbIPa>KEHU, cogep KaLLmnx
KBa[paTHbIE KOPHN

https://m.edsoo.ru/7f
417af8

36

[NpeobpazoBaHmne YNCNoBbIX
BbIpaXKeHNn, cofep kaLlmx
KBagpaTHblE KOPHU

https://m.edsoo.ru/7f
417af8

37

CpaBHeHVe OENCTBUTENBHbIX
4yncen

https://m.edsoo.ru/7f
417af8

38

CpaBHeHne OeicTBUTENbHbIX
yucen

https://m.edsoo.ru/7f
417af8
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KomnnekcHas npoeepoyHas

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

39 pa60T? no teme "KBagpaTHble 417af8
KOPHM _
Arana KOMnUﬂeKCHOM https://m.edsoo.ru/7f
40 npoBepoO4YHON pPaboThbl.
417af8
KBagpaTtHoe ypaBHeHne
41 HenonHoe kBagpatHoe https://m.edsoo.ru/7f
ypaBHeHne 417af8
49 HenonHoe kBagpaTtHoe https://m.edsoo.ru/7f
ypaBHeHune 417af8
43 dopmyna KOpHen KBaapaTHOro https://m.edsoo.ru/7f
ypaBHEHUS 417af8
44 dopmyna KOpHeN KBagpaTHOro https://m.edsoo.ru/7f
ypaBHEHUS 417af8
45 dopmyna KOpHel KBagpaTHOro https://m.edsoo.ru/7f
ypaBHeHUs 417af8
46 Teopema Buera hitps:/m. /7t
417af8
https://m.edsoo.ru/7f
47 Teopema Bueta 417af8
KeagpaTHbIl TPEXUNEH. https://m.edsoo.ru/7f
48 PasnoxxeHne kBagpaTHOro

TpéaneHa Ha MHOXXUTENN

417af8



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

KBagpaTtHbIn TPEXUNEH.

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

49 PasnoxxeHne kBagpaTHOro
"n PKEHNEe KBagpaTHOr 417af8
TPEX4YneHa Ha MHOXNTENN -
KBagpaTHbIN TPEXYNEH.
AP P https://m.edsoo.ru/7f
50 PasnoxxeHne kBagpaTHOro
i 417af
TPEX4YNeHa Ha MHOXNTENN
51 lNpoBepo4Hasa paboTa no Teme https://m.edsoo.ru/7f
"KBagpaTtHoe ypaBHeHune" 417af8
59 PelueHne ypaBHeHUN, https://m.edsoo.ru/7f
CBOOALLMNXCA K KBagpaTHbIM 417af8
53 PeweHne ypaBHeHUN, https://m.edsoo.ru/7f
CBOOALLMXCA K KBagpaTHbIM 417af8
MpocTenwne
54 po6Ho ALVOHATLHbIG https://m.edsoo.ru/7f
APOBHO-PAY 417af8
ypaBHEHMS
PeweHne
55 06HO-DALMOHATBHbIX https://m.edsoo.ru/7f
APOBHO-PAY 417af8
ypaBHEHUN
PewieHne
56 06HO-DALMOHATLHEIX https://m.edsoo.ru/7f
APOBRO-PAY 417af8
ypaBHEHUN
PelueHne TekCToBbIX 3a0a4y ¢
A https://m.edsoo.ru/7f
57 NOMOLLbIO KBafpaTHbIX

ypaBHEHUN

417af8
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PelueHne TekCToBbIX 3a0a4y C

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

58 NOMOLLIbIO KBagpaTHbIX
HbIo KBaAP 417af8
yPaBHEHWI
PelueHne TekcToBbIX 3aaay C
59 OMOLLLIO KBALDATHEX A https://m.edsoo.ru/7f
HIbIO KBaAp 417af8
YyPaBHEHWNI
MNogroToBKa K KOMMIEKCHOW
A o https://m.edsoo.ru/7f
60 npoBepo4YHoON paboTe No Teme 417af8
"KBagpaTtHble ypaBHeHUs" -
KomnnekcHas npoBepoyHas
61 abota no TeMep"KBap aTHble https://m.edsoo. /it
P ,, AP 417af8
ypaBHEHMS
JlnHenHoe ypaBHeHue ¢ oByms
62 nepemeHHbIMU. PelueHne cuctem https://m.edsoo.ru/7f
ABYX NIMHENHbIX YPaBHEHUI C 417af8
ABYMS NepeMEHHbIMM
[padhmnyeckas nHTepnpeTaumns
aBHEHUS C OByMS
vp ABY https://m.edsoo.ru/7f
63 nepemMeHHbIMU N CUCTEM
u . 417af8
NHEHbIX YPaBHEHUI C ABYMS
nepemMeHHbIMN
Cuctembl HENMNHENHBIX
. https://m.edsoo.ru/7f
64 ypaBHEHUN C ABYMS

nepemMeHHbIMn

417af8
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65

PelleHne cuctemM HeNMHENHbIX
yPaBHEHWUI C ABYMS
nepemMeHHbIMU

https://m.edsoo.ru/7f
417af8

66

PelleHne cuctemM HENMHENHbIX
YPaBHEHWI C ABYMS
nepeMeHHbIMU

https://m.edsoo.ru/7f
417af8

67

PeLueHne cnctem HeNnMHEnHbIX
ypPaBHEHWUI C ABYMS
nepemMeHHbIMN

https://m.edsoo.ru/7f
417af8

68

PeLueHne cnctem HeNnMHEnHbIX
yPaBHEHWUI C ABYMS
nepemMeHHbIM

https://m.edsoo.ru/7f
417af8

69

PelueHne TekcTOBbIX 3aaa4 C
MOMOLLBIO CUCTEM YPaBHEHNIA

https://m.edsoo.ru/7f
417af8

70

PelueHne TeKCToBbIX 3afad ¢
MOMOLLbIO CUCTEM YPaBHEHW

https://m.edsoo.ru/7f
417af8

71

PelueHne TeKcToOBbIX 3aaa4 C
MOMOLLBIO CUCTEM YPaBHEHNIA

https://m.edsoo.ru/7f
417af8

72

PelweHne 3aga4 no teme
"PeLueHne cnctem apyx
ypaBHEHUN C ABYMS
nepemeHHbIMK". poBepoyHas
paboTa

https://m.edsoo.ru/7f
417 af8

73

Yucnosble HepaBeHCTBA U NX
cBoWcTBa

https://m.edsoo.ru/7f
417af8
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Yucnosble HepaBeHCTBa N NX

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

74
cBovicTBa 417af8
25 HepaBeHcTBO ¢ ogHOI https://m.edsoo.ru/7f
nepemMeHHoOn 417af8
JInHeHble HepaBeHCTBa C OQHOM
76 NepeMEeHHON N NX peLLeHne. https://m.edsoo.ru/7f
N3o06paxkeHne peLeHns 417af8
NMHENHOrO HEpaBEHCTBA
JInHeHble HepaBeHCTBa C O4HOM
- NEepPEMEHHON 1 NX pPeLLeHME. https://m.edsoo.ru/7f
N3obpaxkeHne peLleHns 417af8
NIMHENHOro HepaBeHCTBa
JInHeliHble HepaBeHCTBa C OfHON
-8 NepeMEHHON 1 NX peLleHme. https://m.edsoo.ru/7f
N306paxkeHne peLleHns 417af8
NMHENHOro HepaBeHCTBa
Cnctembl INHENHbIX HEPaBEHCTB
. . P https://m.edsoo.ru/7f
79 C OHON NEePEMEHHON U NX
417af8
peLleHne
Cnctembl INHENHBLIX HEPaBEHCTB
o o P https://m.edsoo.ru/7f
80 C OHON NepPEMEHHON U NX
417af8
peLleHmne
CnctemMbl INHENHBLIX HEPaBEHCTB
o o P https://m.edsoo.ru/7f
81 C OHOW NepPEMEHHON U NX

peLleHne

417af8
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[NoBTOpeHne n o606LLeHVE
MaTepwvana rno teme

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

82
"HepaseHcTBa. Cuctembl 417af8
HepaBeHCTB"
K
OMMJIEKCHAs NPOBEPOYHas httos://m. /7
83 paboTa no teme "HepaseHcTBa. 41 7' 218
Cwnctembl HepaBeHCTB" -
) By .
YHKLW. Tpacui yHKLY https://m.edsoo.ru/7f
84 O6nacTb onpenenenus n 417af8
MHOXXECTBO 3Ha4YeHNIN (PyHKLMN —
. https://m.edsoo.ru/7f
85
CeowicTtBa (pyHKLMUK 417af8
YteHune rpadmkoB dyHKLUMIA,
86 or a>Karop jz( eaﬂf:bleu https://m.edsoo.ru/7f
paxaiotimx p 417af8
npoLecchl
JInHenHasa dyHKUMsA, eé cBoNCcTBa
87 1 Fpacuk CnbyﬂML;ﬂ https://m.edsoo.ru/7f
P -1p 417af8
NPOMNOPLMNOHANBHOCTb
88 OYHKUUN Y=X"2 N y=-X"2, NX https://m.edsoo.ru/7f
cBouncTea u rpadmk 417af8
89 DYHKUMN Y=XA2 N y=-X"2, NX https://m.edsoo.ru/7f
cBOWCTBa U rpaduk 417af8
90 OyHkumns y=k/x , e€ ceoncTea n https://m.edsoo.ru/7f

rpaguk

417af8
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91

®yHkumnsa y=k/x , eé ceoncTea n
rpaguk

https://m.edsoo.ru/7f
417af8

92

dyHKuus y=k/x , eé ceonctea n
rpaduk

https://m.edsoo.ru/7f
417af8

93

DyHKUMKM y=x"3, y=/X, y=|x|;
rpadunyeckoe peLueHmne
YPaBHEHUN 1 CUCTEM YPaBHEHUN

https://m.edsoo.ru/7f
417af8

94

DyHKUMKM y=x"3, y=/X, y=|x|;
rpadunyeckoe peLueHmne
YPaBHEHUN 1 CUCTEM YPaBHEHUN

https://m.edsoo.ru/7f
417af8

95

O606L1eHMEe 1 NOBTOPEHNE
Martepuana rno teme "OyHkumn"

https://m.edsoo.ru/7f
417af8

96

KomnnekcHasa npoBepo4Has
pabota rno teme "®OyHKummn"

https://m.edsoo.ru/7f
417af8

97

[MoBTOpEHE OCHOBHbIX MNOHATUIA
N MeToO0B KypcoB 7 1 8
KnaccoB, 0606LleHNne 3HaHNI

https://m.edsoo.ru/7f
417af8

98

MoBTOpPEHME OCHOBHbIX MOHATWI
N MeToOoB KypcoB 7 1 8
KnaccoB, 0606LleHNne 3HaHN

https://m.edsoo.ru/7f
417af8

99

MTorosas KOHTponbHas paboTa.
MpomexyTo4yHas aTTecTaums

https://m.edsoo.ru/7f
417af8

100

MoBTOpPEHME OCHOBHbIX MOHATUI
N MeTOO0B KypcoB 7 1 8
KnaccoB, 0600LLeHne 3HaHN

https://m.edsoo.ru/7f
417af8
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[NoBTOpEHME OCHOBHbIX MOHATUN

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

101 N METOOOB KypcoB 7 1 8 1
. 417af8
Knaccos, 0600LeHne 3HaHNI
[NoBTOpEHME OCHOBHbIX MOHATUN
https://m.edsoo.ru/7f
102 N METOO0B KypcoB 7 1 8 1

KnaccoB, 0600LLeHne 3HaHNI

417af8

OBLLEEE KOJINYECTBO HACOB IO
NMPOIrPAMME

102
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9 KJIACC

n/n

Tema ypoka

KonuuecTtBO 4YacoB

KOHTpPOJIbHbI

Bcero
e paboTbl

MpakTnyeck
ne pabotbl

Aarta
NU3y4YeHun
a

OneKTpoHHbIe
yucpposble
o6pa3oBaTesibHble
pecypchbl

[MoBTOpPEHME maTeprana 7 n 8
Knacca

PaunoHanbHble Ynucna,
nppaunoHanbHble Y1icna,
KOHEYHble N 6ECKOHEYHbIE
OECATNYHbIE ApPOodKn

MHO>XeCTBO AENCTBUTENBHbIX
yucen; [eNCTBUTENbHbIE YCna
KaK 6eCKOHeYHble AeCAaTUYHble
Apo6u

B3anmHO ogHO3Ha4HOE
COOTBETCTBME MEXAY
MHOXXECTBOM AeNCTBUTENbHbIX
4YNCEN N MHOXKECTBOM TOYEK
KOOPAMHATHOWN NPsIMOWN

bnbnuoteka LIOK

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

CpaBHeHne 0encTBUTENbHbIX
yncen, apumetTnyeckmne
JEeNCcTBUst C AeNCTBUTENbHbIMU
4yncnamm



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

MpnbnmxéHHoe 3Ha4veHne
BeJINYNHbI, TOYHOCTb
NPNGANXXEHNA

OkKpyrneHne yucen

OkpyrneHne yucen

[Mpuknaka n oueHka
pPe3yNbTaToB BblYNCIEHWI

10

[Mpuknaka n oueHka
pe3yNsTaToB BblYUCAEHUI

11

O6nacTb onpepeneHns pyHKUMn

12

YeTHOCTb U HEYETHOCTb
dyHKLMN

13

OYHKUMM Y = KX + b, y = K/X, y =

X2,y =X,y =x,y = [x|, ux
cBoucTBa 1 rpaduku

14

OYHKUMN Y = KX + b, y = K/X, ¥ =

X2,y =Xy =X,y = [x|, ux
cBoucTea 1 rpadmkm

15

OnpepneneHne KBagpaTUyHON
hyHKUMUK

16

®yHKUMS Y = ax?, ee CBOWCTBA I
rpaguk

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

17

[MocTpoeHune rpaduka pyHKUUK

y = ax-xg)* + Yo

Bubnnoteka LIOK

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



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

[MocTpoeHmne rpaduka pyHKUMK

Bunbnuoteka LIOK

18 Y = alx-xg? + s https://m.edsoo.ru/7f4
3ab84
[MocTpoeHmne rpadunkoB pyHKLNMIA Bubnmorera LIOK
19 & HOMOLLBIO CABIIOB https://m.edsoo.ru/7f4
39842
Mapabona, koopgnHaTbl Bubnnoteka LIOK
20 BEPLUMHbI Napaborsbl, OCb https://m.edsoo.ru/7f4
CUMMETpPUKM Napabonsbl 399b4
Mapabona, koopgnHaTbl Bubnuoteka LLOK
21 BEPLUNHbI Napabonbl, OCb https://m.edsoo.ru/7f4
CUMMETpPUM Napabdonsbl 39eb4
MocTpoeHmne rpaduka Buenoreka LIOK
22 KBaFPATIIHON (yHKLMM https://m.edsoo.ru/7f4
3a03a
MocTpoeHune rpaduka Bubnmorera LIOK
23 . https://m. Ju/7f4
KBagpaTUYHON hyHKLMN 3atac
MocTpoeHmne rpaduka Bubnmorera LIOK
24 KBaFPATIIHON (yHKLMH https://m.edsoo.ru/7f4
3a3le
o5 KomnnekcHasa npoBepoyHas
paboTa Ne1 no Teme "®yHkumn"
YuycnoBble HepaBeHCTBA U UX BuGnmorexa LIOK
26 https://m.edsoo.ru/7f4

cBoOWCTBA

44c56



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

Yucnosble HepaBeHCTBa N nx

Bunbnuoteka LIOK

27 cBOCTBA https://m.edsoo.ru/7f4
44144
JInHenHbIe HepaBeHCTBa C OAHON Bubnmorera LIOK
28 HepEMeHHOV 1 VX pelLieHIe https://m.edsoo.ru/7f4
4516a
JInHenHble HepaBeHCTBa C OQHOW Buenvorexa LIOK
29 nepEMEHHOV 1 VX pelLieHIe https://m.edsoo.ru/7f4
452e6
CucTembl NMHENHbIX HEPABEHCTB Bubnuoteka LLOK
30 C OLHOW NEPEMEHHON N NX https://m.edsoo.ru/7f4
peLleHne 45516
CucTembl NMHENHbIX HEPABEHCTB Bubnuoteka LLJOK
31 C OQAHOWN NEPEMEHHON N X https://m.edsoo.ru/7f4
peLueHne 44c56
CuncTeMbl NMMHENHBbIX HEPaBEHCTB Bubnunoteka LIOK
32 C OAHOW NEPEMEHHON N X https:/m. ru/7f4
pelleHne 44144
KBagpaTtHble HepaBeHCTBa 1 UX Bubnmorera LIOK
33 DellieHMe https://m.edsoo.ru/7f4
4516a
[padmnyecknin MeTog, peLleHns Bubnmorera LIOK
34 https://m.edsoo.ru/7f4

KBapgpaTHbIX HEPaBEeHCTB

452e6



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

lpadryecknii MeToq peLleHns

Bunbnuoteka LIOK

35 KBaIpaTHIX HEPABEHCTE https://m.edsoo.ru/7f4
45516
lpadmyecknii MeToq peLleHns Bubnmorera LIOK
36 KBaIpaTHBIX HEPABEHCTS https://m.edsoo.ru/7f4
3af08
bunbnuoteka LIOK
37 MeTop nHTepBasnos https://m.edsoo.ru/7f4
3af08
Bubnnoteka LIOK
38 MeTopn nHTepBanos https://m.edsoo.ru/7f4
3af08
Bubnnoteka LIOK
39 MeToa nHTepsanos https://m.edsoo.ru/7f4
44c56
Cuctembl HENMNHENHbIX Bubnuoteka LLJOK
40 HEpPaBEHCTB https:/m. ru/7f4
44144
Cuctembl HENNHENHbIX Bubnuoteka LLJOK
41 HEepaBeHCTB https://m.edsoo.ru/7f4
4516a
KomnnekcHasa npoBepoyHas
42 paboTta Ne2 rno teme

«KBagpartHble HepaBeHCTBa»



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

NoHATMe Yncnoson

Bubnnoteka LIOK

43 HOCNEROBATENLHOCTI https://m.edsoo.ru/7f4
45516
3agaHne nocnenoBaTenbHOCTH bnbnuoteka LIOK
44 PEKYPPEHTHOIN (hOpMysIon 1 https://m.edsoo.ru/7f4
hopmynon n-ro yneHa 3b5a2
bunbnuoteka LIOK
45 ApudmeTtmnyeckas nporpeccus https://m.edsoo.ru/7f4
44c56
ApudmeTryeckasn nporpeccus Bubnnoteka LLJOK
46 https://m.edsoo.ru/7f4
44t44
ApudmeTuryeckasn nporpeccus Bubnnoteka LLOK
47 https://m.edsoo.ru/7f4
4516a
CyMma nnepBbIX YNeHOoB Bugnmorexa LIOK
48 . https://m. Ju/7f4
apugmeTnyecKomn nporpeccun 45266
CyMma nepBbIX Yf1eHOoB Bubnmorexa LIOK
49 ApUMETMYECKOI NPOrpeccun https://m.edsoo.ru/7f4
45516
CyMma nepBbIX Yf1eHOB Bubnmorexa LIOK
50 https://m.edsoo.ru/7f4

apudMeTUYECKOI Nporpeccumn

3e6¢c6



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

51

[eomeTpuyeckas Nporpeccus

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

52

feomeTpuyeckas nporpeccus

bnbnuoteka LIOK
https://m.edsoo.ru/714
3ed7e

53

feomeTpuyeckas nporpeccus

bunbnuoteka LIOK
https://m.edsoo.ru/7t4
3f3b4

54

Cymma n nepBbIX YIeHOB
reoMeTPUYECKOI Nporpeccum

Bubnnoteka LIOK

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

55

Cymma n nepBblX YIeHOB
reoMeTPUYECKOI Nporpeccum

Bubnnoteka LIOK

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

56

CyMMa n nepBbiX Y1eHOB
reoMeTpr4eCcKoii Nporpeccum

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

57

KomnnekcHasa npoBepoYyHas
paboTa Ne3 no Teme "Hucnosble
nocneposaTenbHocTN"

58

JInHeiHoe ypaBHeHue. PelueHne
YPaBHEHWI, CBOOALLMNXCSA K
NVHENHbBIM

Bubnuoteka LLJOK
https://m.edsoo.ru/7t4
3f8a0



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

KBapgpaTHoe ypaBHeHNe.

Bunbnuoteka LIOK

59 PeLueHne ypaBHeHMN, https://m.edsoo.ru/7f4
CBOASALLMXCS K KBagpaTHbIM 3f72e
60 BukBagpaTHble ypaBHeHUS
PelweHne anrebpanyeckux
61 YPaBHEHWUI Pa3NoXeHNEM Ha
MHOXXUTENN N 3aMEHO
nepeMeHHoM
Pelwerne ?nre6pamquKmx BunoTexa LIOK
62 YREEHERNHA pa3no>KeH? eMHa https://m.edsoo.ru/7f4
MHOXUTENN 1 3aMeHOM
y 3fele
nepemMeHHon
PelwueHne vanre6pa|/|t-|ecr<v|x Bu6nuoTea LIOK
63 ypasHeny pasnoerKl eMHa https://m.edsoo.ru/7f4
MHOXUTENN N 3aMEHON
y 40126
nepemMeHHon
PelwieHne Bubnnoteka LIOK
64 OPOOBHO-paLUMOHanbHbIX https://m.edsoo.ru/7f4
ypaBHEHUN 40418
PelwueHne Bubnnotek LIOK
65 OPOOBHO-paUMOHaNbHbIX https://m.edsoo.ru/7f4
ypaBHeHWI 3bf66
PewweHne
66 OPO6HO-paunoOHaNbHbIX

ypaBHEHUN



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

67

PelueHne TekcToBbIX 3aaad
anrebpan4yeckum MeTogoMm

Bunbnuoteka LIOK
https://m.edsoo.ru/7f4
3ch42

68

PelueHne TekcToBbIX 3aaad
anrebpan4yeckum MeTogoM

bnbnuoteka LIOK
https://m.edsoo.ru/714
3ch42

69

PeweHne TekcToBbIX 3aga4
anrebpan4eckum MeTO0M

bunbnuoteka LIOK
https://m.edsoo.ru/7t4
3c3d0

70

PelueHne TekCTOBbIX 3aaav
anrebpan4yeckum MeTog0oM

Bubnnoteka LIOK

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

71

KomMmnnekcHas npoBepoyHas

paboTta Ned no Teme "YpaBHeHUSA

C OfHOW nepemMeHHon"

72

YpaBHeHve ¢ OByms
nepemMeHHbIMN 1 ero rpaduk

73

Cuctema gByx NMMHENHbIX
YPaBHEHWUI C OBYMS
nepemMeHHbIMN N e€ peLleHne

bnbnuoteka LIOK

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

74

Cuctema gByx NMMHENHbIX
YPaBHEHWUI C OBYMS
nepemMeHHbIMN N e€ peLleHne

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

75

PeweHue cuctem HenmMHENHbIX
YPaBHEHUN

Bubnnoteka LIOK
https://m.edsoo.ru/7f4
44612



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

76

PelleHne cuctem HenmHenHbIX
ypaBHeHUI

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

77

PeweHne cnctem HeNMHENHbIX
YPaBHEHWNI

bnbnuoteka LIOK
https://m.edsoo.ru/714
3d23a

78

PeweHue cuctem HeNMMHENHBbIX
yPaBHEHWNI

bunbnuoteka LIOK
https://m.edsoo.ru/7t4
3d55a

79

lpadmyeckasn nHTepnpeTaums
CUCTEMbI YPaBHEHWIA C ABYMS
nepemMeHHbIMN

Bubnnoteka LIOK

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

80

PelueHne TekcToBbIX 3aga4
anrebpan4ecknm cnocobom

Bubnnoteka LIOK

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

81

PeweHne TekcToBbIX 3a0a4
anrebpan4ecknm cnocobom

82

PelueHne TekCTOBbIX 3aaav
anrebpan4eckum cnocobom

83

PelwieHne 3apgay no teme
«CucTtembl ypaBHEHUIN C ABYMS
HEen3BeCTHbIMU»

84

KomnnekcHasn npoBepoyHas
paboTta Ne5 no teme "Cucremsi
ypaBHeHNn"



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

85

MNoBTOpEeHne, 0606LLEHNE 1
cucTeMaTusauust 3HaHWUM.
3anncb, cpaBHeEHNE, OENCTBIUSA C
OEeNCTBUTENbHBIMI YCaMW,
yucnosasi npsmas

86

[MoBTOpPEHNE, 0606LLEHNE 1
cuctemMaTusaumsa 3HaHWN.
[MpoueHTbI, OTHOLLIEHNS,
nponopuun

87

[MoBTOpPEHNE, 0606LLEHVE 1
cuctemMaTusaumsa 3HaHuN.
OKpyrneHve, NpuénuxeHne,
OLleHKa

88

[MpomexyToyHas aTTecTauns B
dopmarte O

89

MNoBTOpeHne, 0606LLEHNE 1
cuctemMaTusaumsa 3HaHWN.
PelueHne TekcToBbIX 3agay
apnpmMeTn4eCKUM cnocobom

90

[MoBTOpPEHNE, 0606LLEHVE 1
cucTemaTusaumnst SHaHUM.
PelueHne TekcToBbIX 3aaad
apnpMeTNYECKUM CNOCOBOoM

91

[MoBTOpPEHNE, 0606LLEHNE 1
cuctemMaTusaumsa 3HaHWN.
PelueHne TeKcToBbIX 3aaav
apudPMeTNHECKMM CNOCOBOM




92

MNoBTOpEeHne, 0606LLEHNE 1
cucTeMaTusauust 3HaHWUM.
NpeobpazoBaHue
anrebpan4yecKnx Bbipa>KeHui,
AONYyCTMMble 3HA4YEHNS

93

[MoBTOpPEHNE, 0606LLEHNE 1
cuctemMaTusaumsa 3HaHWN.
MpeobpazoBaHne
anrebpanyecKknx Bblpa>KeHuM,
OOMNYyCTMMble 3HA4YEHNS

94

[MoBTOpPEHNE, 0606LLEHNE 1
cuctemMaTusaumsa 3HaHUN.
MpeobpazoBaHne
anrebpan4yecknx Bbipa>keHui,
OOMNYyCTMblE 3HAYEHNS

95

[MoBTOpPEHNE, 0606LLEHNE 1
cucTemMaTusaumnst SHaHUM.
MpeobpazoBaHne
anrebpan4yeckunx Bblpa>KeHnn,
OOMNYyCTMMblE 3HAYEHNS

96

[MoBTOpPEHNE, 0606LLEHVE 1
cuctemaTusaums 3HaHUN.
OYHKLNKN: NOCTPOEHME,
CBOWCTBA N3Y4eHHbIX (PYHKLNIA

Bubnuoteka LLJOK

https://m.edsoo.ru/7f4
43b12



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

MNoBTOpEeHne, 0606LLEHNE 1
cucTeMaTusauust 3HaHWUM.

Bubnuoteka LLOK

97 1 https://m.edsoo.ru/7f4
OYHKLUNN: NOCTPOEHME, 43cd4
CBOWCTBA N3Y4EeHHbIX PyHKLNIA -
NoBTOpPEHMEe, 0606LLEHNE 1
CI/ICTeI\[:aTI/IsaLLI/IFI 3:;HI/II7I. Buenoreka LIOK
98 1 https://m.edsoo.ru/7f4
OYHKLNKN: NOCTPOEHME, 43fea
CBOWCTBA N3Y4YeHHbIX (PYHKLMN I
[MoBTOpEHNE, 0606LLEHNE U
CMCTeNF:aTmau,vm 3:;HVII7I. Bubnmorexa LIOK
99 1 https://m.edsoo.ru/7f4
DyHKUUKN: MOCTPOEHME, 441ca
CBOWCTBA N3Y4EHHbIX (PYHKLNIA -
NoBTOpPEHME, 0600LLEHNE 1
CVICTeI:aTI/IsaLWIFI 3:;HI/II7I. Bubnnoreka LIOK
100 padmyeckoe pelleHne 1 Ops://m.eds00.u/ 714
) 44364
YPaBHEHUN 1 X CUCTEM
[MoBTOpPEHNE, 0606LLEHVE 1
cucTemaTu3aums 3HaHUN.
101 padmyeckoe peLueHne 1
YPaBHEHUN N NX CUCTEM
102 O606LeHne n cuctemaTnlauns ’

3HaHWUN

OBLUEE KOJINHECTBO HYACOB MO
NMPOIrPAMME

102



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

YYEBHO-METOAUYECKOE OBECIMNEYEHUE OBPA30OBATEJIbHOIO
MPOLIECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI ANA YYEHUKA

MaTtemaTtuka. Anre6pa: 7- knacc: 6a3o0Bblil YpOBeHb: y4ebHUK; 15-e nspgaHue,
nepepabotaHHoe, 7 knacc/ Makapbives HO.H., Mungtok H.IM, Hewkos K.W. n gp.;

non pepakunen Tenskosckoro C.A., AKUMOHEpHOe O06LecTBO «M3paTrenscTBo
«[1pocBeLyeHne»

MaTtemaTtuka. Anre6pa: 8- knacc: 6a30Bblil YpOBEHb: y4ebHUK; 16-e mnsgaHue,
nepepabotaHHoe, 8 knacc/ MakapbideB KO.H., Mungtok H.I, Hewkos K.N. n gp.;
nog pepakuven TensikoBckoro C.A., AkuuoHepHoe o06uecTBo «/3gaTtenbcTBo
«[1poceeLLeHne»

MaTtemaTtuka. Anrebpa: 9- knacc: 6a3oBblil YpOBeHb: y4ebHUK; 15-e mnagaHue,
nepepabotaHHoe, 9 knacc/ Makapbides HKO.H., Mungtok H.I, Hewkos K.N. n gp.;
nog pepakuven TensikoBckoro C.A., AkumoHepHoe o6uwecTBo «/3gaTtenbcTBo
«[1poceeLLeHne»

METOANYECKUE MATEPUAIbI ANA YYUTENSA
LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU
UHTEPHET
Etudes.ru — Ha caiTe NpencTaBneHbl 3TOAbI, BbINOSIHEHHbIE C UCMONb30BaHNEM
COBpPEMEHHOIN KomMnbtoTepHon 3D-rpadukin, pacckasbiBatlowme 0 MaTeMaTuke u eé
NPUNOXKEHUSIX.
Geogebra — MpuIOXeHNe C OTKPbITbIM UCXOOHbIM KOAOM, CreumanbHO
pa3paboTaHHOe Kak CpeacTBO N3YHeHUs 1 OByYeHNss reoMeTpun 1 anrebpe.

mathproblems.ru/ - c60pHMK 3agad Nno matemaTtuke. lloMmumMo camux 3afaHun, Ha
caiTe eCTb KOHCTPYKTOP 4151 CO3A4aHNSA CaMOCTOATENbHbIX 1 KOHTPOMbHbIX PaboT.



http://etudes.ru/
https://www.geogebra.org/
https://vk.com/away.php?to=https%3A%2F%2Fmathproblems.ru%2F&utf=1

