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NOACHUTE/NIbHAA 3ANMUCKA

Anrebpa saBnseTca o4HUM M3 ONOPHbIX KYPCOB OCHOBHOIO obuiero obpasoBaHumA: oHa obecneynsaet
U3yyeHune gpyrux AUCUUNINH, KaK eCTeCTBEHHO-HAYYHOTO, TaK U T'YMaHUTapHOrO LMK/IOB, €€ 0CBOEHMe
HeobxoAMmo ANa NPOoAo/IKeHMA 06pa3oBaHMA U B NOBCEAHEBHOM }KU3HUW. Pa3BuTMeE y 0OyYatoLWmMXCs
Hay4YHbIX MPEACTaBIEHNN O MPOUCXOXKAEHUN U CYLLHOCTM anrebpanyecknx abcrpakumin, cnocobe
OTPa*KeHMA MaTEMATUYECKOMN HayKOM ABJIEHNIA N NPOLECCOB B NpUpoe 1 obLiecTse, poau
MaTeMaTUYeCKoro MoaeMpoBaHMA B HAy4HOM MO3HaHWK U B NMPaKTUKe cnocobcTByeT GOpMUPOBaHUIO
Hay4HOro MMpoBO33peHNA N Ka4eCTB Mblill1eHUA, HeO6XO,CI,VIMbIX AnAa ajantaunm B COBpemMmeHHOM
undposom obectee. M3yyeHune anrebpbl obecneynsaeT pa3BuTHe yMeHMA HaboLaTb, CPaBHMBATD,
Haxo4unTb 3aKOHOMEPHOCTHU, Tpe6yeT KPUTUYHOCTUN MbllLNEHUA, cnocobHocTn ApPrymeHTUpPOBaHHO
060CHOBbLIBATL CBOM AENCTBMA U BbIBOAbI, OPMYNIMPOBaTL yTBEPHKAEHUA. OCBOEHMe Kypca anrebpbl
obecneymBaeT pa3BUTHE IOTMYECKOTO MbILLIEHWNA 0BYYaIOLMXCA: OHU UCMOb3YIOT AeAYKTUBHbIE U
WMHAYKTUBHbIE paccy*KaeHus, 060bLeHne n KoHKpeTu3auuio, abctparupoBaHue u aHanoruto. ObyyeHne
anrebpe npegnonaraeT 3Ha4MTEbHbI 06BEM CAaMOCTOATE/IbHOM AeATeIbHOCTU 06yYaroLLMXCA, MO3TOMY
CaMOCTOATE/IbHOE peLleHmne 33434 ABAETCA peanvsalmen 4eaTe/IbHOCTHOMO NpUHLMNa obyyeHus.

B cTpyKTYpe nporpammsl yuebHoOro Kypca « Anrebpa» 18 0OCHOBHOrO 06Lero 06pa3soBaHNA OCHOBHOE
MEeCTO 3aHMMAIOT COAEPMKATENbHO-METOAMYECKME MNHUM: «HUCna U BbluMCaeHMa», « Anrebpanyeckme
BblpasKeHUsA», «YPaBHEHMA U HEPABEHCTBa», « PYHKUMM». KaXKaasa 13 sTUX cofepKaTeslbHo-
METOAMYECKUX IMHUI Pa3BUBAETCA HA NPOTAXKEHUN TPEX NIeT N3y4yeHUn Kypca, B3aMMOLENCTBYA C
APYrMMM €ro IMHUAMU. B xo4,e nsydeHus yuebHoro Kypca obyyarowmmes puxoauTcs OrMYecku
paccy»KAaTb, NCNOJIb30BATb TEOPETUKO-MHOMKECTBEHHbIN A3bIK. B CBA3M C 3TUM B Nporpammy yyebHoro
Kypca «Anrebpa» BKNKOYEHbI HEKOTOPbIE OCHOBbI IOTMKW, NPEACTAaB/EHHbIE BO BCEX OCHOBHbIX pasfenax
MaTemaTnyeckoro obpasoBaHuMA U cnocobcTByOWME OBNALEHNIO 0O6YYAOLLMMNCA OCHOB
YHMBEPCANbHOrO MaTeMaTUYECKOro A3biKa. CoaepKaTenbHOM U CTPYKTYPHOM 0COBEHHOCTbIO yyebHOoro
Kypca «Anrebpa» ABASETCA ero MHTErPMPOBAHHLIN XapaKTep.

CopeprkaHue MMHUM «4rcna 1 BbIYUCAEHUA» CNYKUT OCHOBOM ANA AaNbHENLEro U3yyeHus
MaTeMaTUKK, CNOCOBCTBYET Pa3BUTUIO ¥ 0BYYAIOLMXCA IOTMYECKOTO MblLAEHUS, GOPMUPOBAHMUIO
YMeHMA NoIb30BaTbCA aNrOPUTMaMM, a TaKKe NPUOBPeTEHNIO NPAKTUYECKMX HaBbIKOB, HEOBXOANMbIX
AN NOBCEeAHEBHOM KM3HWU. Pa3BUTHE NOHATUA O YMC/ie Ha YPOBHE OCHOBHOTIO 06Lero obpasoBaHusA
CBA3aHO C PaLMOHANbHbIMUN U MPPALMOHANBbHLIMU YMCIamMK, GOPMUPOBAHMEM NPEACTABAEHUI O
AeNCTBUTEIbHOM YKce. 3aBeplueHne 0CBOEHMA YUCIOBOM IMHUN OTHECEHO K cpeaHemy obLiemy
obpasoBaHuto.

CopaepraHune AByx anrebpandecknx AMHUN — «Anrebpanyeckme BbipaskeHUa» U «YpaBHEHUA U
HepaBeHcTBa» cnocobcTByeT GopMMPOBaHUMIO Y 0ByYaloWMXCA MaTEMATUYECKOro annapara,
HeobX0AMMOro ANA PELEHNA 33434 MAaTEMATUKKN, CMEKHbIX MPEAMETOB U NPAKTUKO-OPUEHTUPOBAHHbIX
3a4a4. Ha ypoBHe ocHoBHOro obuero obpasoBaHmaA yu4ebHbIN MaTepuan rpynnmnpyeTca BOKpyr
PaLMOHAbHbIX BbipaxKeHWA. Aarebpa 4eMOHCTPUPYET 3HaUYEHNE MaTEMATUKM KaK A3blKa 418
MOCTPOEHMUA MaTEMATUYECKUX MOAENEN, ONMCAHUA NPOLLECCOB U ABNEHWUI peanbHOro mupa. B 3agaumn
0byuyeHuA anrebpe BXOAAT TaKXKe AanbHelllee pa3BUTUE aTOPUTMUYECKOTO MbILWIEHNUA,
HeobXoAMMOro, B YaCTHOCTH, AN OCBOEHMA Kypca MHGOPMATUKK, U OBNAAEHNE HaBbiKaMu
AeAYKTUBHbIX paccyaeHuii. MpeobpasoBaHne CUMBO/bHbIX $OPM CNOCOBCTBYET Pa3BUTUIO
BoObparkeHuA, cCnocobHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

CopepraHue GyHKUMOHANbHO-TPadMUECKOM IMHUMN HaLLeNIeHO Ha NoayYeHMe 06Yy4atoWMMMNCA 3HAHWUI O
bYHKLMAX KaK BarkHeMWel maTeMaTMYeCcKoi moaenm Ana onmMcaHusa U uccnefoBaHus pasHoobpasHbIxX
NpPOoL,ECCcoB U ABAEHUI B Npupoae 1 obuiecTse. M3ydeHne maTeprana cCnocobCTBYeT pasBUTUIO Y
06Yy4aloLWMXCA YMEHMA UCMOAb30BaTb Pas/INYHbIE BbipasuTe/bHble CPeACTBa A3blKa MaTeEMaTUKN —



CNoBecHble, CUMBOANYECKME, rpaduyeckme, BHOCUT BKNa4 B GopmMmupoBaHMe NpeacTasaeHuin o poau
MaTeEMaTUKN B Pa3BUTMM LIUBUAM3ALMM N KYNbTYPbl.

CornacHo y4ebHoMy nnaHy B 7—9 Knaccax usy4vaetcs yuebHbli Kypc «Anrebpa», KOTopbIi BKAOYaeT
cnepyowme OCHOBHbIE pasaebl CoaeprKaHuaA: «4ncna un BolunciaeHns», «Anrebpamnyeckmne
BblpaXKeHMA», «YpPaBHEHWNA U HEPABEHCTBA», « DyHKUMM».

Ha usyyeHune yuebHoro Kypca «Anrebpa» otsoamTca 306 yacos: B 7 Knacce — 102 yaca (3 yaca B
Heaento), B 8 Knacce — 102 vaca (3 4aca B Heaento), B 9 kKnacce — 102 yaca (3 yaca B Heaento).

COAEPYAHUE OBYYEHUA

7 KNACC

Yucna n sbluncneHus

Opobun 06bIKHOBEHHbIE N AECATUYHbIE, Mepexos oT ogHoM GopMmbl 3anucK gpobeli K gpyron. NoHaTue
pauMoHabHOro YNCAa, 3aNnCb, CPaBHEHUE, YNOPAL0UYMBAHUE PALMOHAbHBIX Yncen. Apudpmetnyeckme
[AelCTBUA C paumoHabHbIMK YMCNaMn. PelueHne 3a4ay U3 peasbHOM NPAKTUKK Ha YacTu, Ha 4pobu.

CreneHb ¢ HaTypaJ/ibHbIM NMOKa3aTenem: onpegeneHume, npeo6pa303aHme Bblpa)KeHMlZ Ha OCHOBE
onpegeneHuma, 3anmcb 6onbLKMX Yncen. npOLI,EHTbI, 3anncb NpoueHTOB B BUAE lCl,p06l/l n ApOﬁM B BUAe
NPOUEHTOB. Tpl/l OCHOBHbI€ 3a4a41 Ha NPOLEHTbI, peleHne 3a4a4 U3 peaan017| NMPaKTUKU.

MprmeHeHVe NPU3HAKOB Ae/IMMOCTH, Pa3/IoKeEHNE Ha MHOXKUTENIM HaTypPasbHbIX Yncen.
PeanbHble 3aBUCMMOCTH, B TOM YMCNE NPAMAsA U 06paTHan NPONopPLMOHaAbHOCTY.
Anrebpanueckue BbiparKeHus

MepemeHHble, YNCOBOE 3HAYEHWE BbIPAXKEHUSA C NepeMeHHOoN. JonycTUmble 3HaYEHMA NEPEMEHHDbIX.
MpeacTaBneHne 3aBUCUMOCTU MEKAY BEMYMHAMM B BUAE GOpPMyAbl. BbluncneHmsa no popmynam.
MpeobpasoBaHne 6YKBEHHbIX BbliPaXKeHWUM, TOXKAECTBEHHO PaBHbIe BblpayKeHWs, NpaBmna
npeobpasoBaHMNa CYMM M NPOU3BEAEHN, MPaBUIA PACKPbITUA CKOBOK M NpuBeaeHUA NoA06HbIX
cnaraembix.

CBolicTBa CTENEHU C HaTypa/ibHbIM NMOKa3aTeNnem.

OfHouneHbl M MHOrouYeHbl. CTeneHb MHoroYneHa. CnoyxKeHue, BblYMTaHWE, YMHOMKEHME MHOTOY/IEHOB.
®opmyibl COKPALWEHHOTO YMHOXKEHMWSA: KBAaZPaT CYMMbl M KBaapaT pasHocTu. Popmyna pasHOCTH
KBaApaToB. PasnoxeHne MHOrOYEHOB Ha MHOXUTENN.

YpaBHeHUA U HEPaBeHCTBa
YpaBHeHUe, KOpeHb YpaBHEHUA, NpaBuaa NpeobpasoBaHUA ypaBHEHMWS, PAaBHOCUbHOCTb YPaBHEHUN.

JInHeiHOe ypaBHEHWE C OAHOW NEPEMEHHOM, YNCIO KOPHEW IMHENHOrO YpaBHEHUS, pelleHne
NNHEeHbIX ypaBHeHWA. CocTaBNeHMe YPaBHEHWI NO YCI0BMIO 3a4a4M. PelleHme TeKCTOBbIX 3a4a4 €
NOMOLLbIO YPaBHEHUIA.

JInHeiHOe ypaBHeHUe C ABYMA NepeMeHHbIMM 1 ero rpadmK. Cuctema ABYX IMHENHbIX ypaBHEHWUI C
ABYMA NepemeHHbIMU. PelleHne cuctem ypaBHeHUn cnocobom noactaHoBKK. Mpumepbl peleHus
TEKCTOBbIX 334,34 C MOMOLLbIO CUCTEM YPaBHEHUN.



DYHKUUMU

KoopanHaTta TOYKM Ha NPAMON. YMcnoBble NPOMEXYTKU. PaccTosHne MexXay ABYMA TOHYKaMU
KOOPAMHATHOM NPAMONA.

MpAMoyrosibHas cuctema KoopauHat, oc Ox n Oy. Abcumcca n opamMHaTa TOYKM Ha KOOPAMHATHOM
naockoctu. Mpumepsol rpadmKoBs, 3agaHHbIX dopmMmynamu. YteHne rpadmKoB peasibHbIX 3aBUCUMOCTEN.
MoHATHe dyHKLUMN. FpaduK dyHKumMK. CBolcTBa GYHKLUMI. JInHelHasa dyHKumMSA, eé rpaduk. MNpaduk
dyHKuMM y = |x|. Fpaduyeckoe pelieHne AMHENHbIX YPAaBHEHUN U CUCTEM IMHENHbIX YPaBHEHUA.

8 KNNACC

Yucna un sbluncneHun

KBagpaTHblit KopeHb M3 yncna. MoHATMe 06 nppaumoHanbHOM Ymncie. [lecatuuHblie NPUBANMKEHUS
MPPaLMOHaNbHBIX Yncen. CBOMCTBA apnPMeTUYECKMX KBagpaTHbIX KOPHEN U UX NpUMeEHEHME K
npeobpas3oBaHMIO YNCIOBbIX BbIPAXKEHWUI U BbluMCIEHUAM. [eiCTBUTEIbHbIE YMCa.

CTeneHb C Le/biM NoKasaTtenem v eé csoicTea. CTaHAapTHaA 3anucb YMcna.
Anre6bpaunyeckue BbipaXKeHUsa
KBaZpaTHbI TPEXU/IEH, Pa3NioXKeHNe KBAAPATHOrO TPEXUIEHA HA MHOXUTEN.

Anrebpanyeckas apobb. OCHOBHOe CBOMCTBO anrebpanyeckoit gpobu. CnoxeHune, BbluMTaHKe,
YMHOKeHWe, aeneHve anrebpanyecknx apobeit. PaLmoHanbHble BbIPakeHna U ux npeobpasosBaHue.

YpaBHEHMUA U HepaBeHCTBaA

KBagpaTHoe ypaBHeHWe, GopMyna KOpHeW KBaapaTHOro ypaBHeHusA. Teopema BueTa. PelweHne
YPaBHEHUM, CBOAALLMXCA K IMHENHbIM M KBagpaTHbIM. MpocTelilwme ApobHO-paLMoHabHble
YPaBHEHMUS.

lpaduryeckas MHTepNpPETaLMA YyPpaBHEHUI C ABYMA NepeMeHHbIMU U CUCTEM IMHENHbIX YPaBHEHWI C
ABYMA NepemeHHbIMU. Nprumepbl peLleHnn CUCTEM HEeIMHEMHbIX YPaBHEHWI C ABYMA NepemMeHHbIMU.

PeweHue TeKCToBbIX 33834 a/'II'E6paM‘-IECKMM cnocobom.

Yucnosble HePaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OA4HOM NepeMeHHON. PaBHOCUIBHOCTb
HepaBeHCTB. JINHeliHble HEPaBEHCTBA C OA4HOM NepeMeHHOoN. CUCTeMbl IMHENHBIX HEPABEHCTB C O4HOM
nepemMeHHOoMN.

dyHKUMUM

MoHaTMe dyHKUMK. O6NacTb onpeaeneHmsa U MHOXKECTBO 3Ha4YeHU GyHKLMK. Cnocobbl 3agaHuns
YHKUMNA.

IpaduK GyHKUMK. YTeHMe cBONCTB PyHKLMKN NO e€ rpaduKy. Mpumepbl rpadmnKkos GyHKUNIA,
OTParKaloLLMX peasibHble NPOLECChI.

®YHKUMK, ONKCbIBaOLLME NPAMYIO U 06PaTHYIO NPOMNOPLMOHAbHbIE 3aBUCMMOCTH, UX FPpadUKK.
OyHRUMKM y = X2, y = X2, y = VX, y=[x]. Tpadnueckoe pelieHne ypaBHEHWN U CUCTEM yPaBHEHWIA.

9 KN1ACC



Yucna v BblunMcneHUA

PaumoHanbHble YMCNa, MPPALLMOHA/IbHbBIE YMCNA, KOHEYHbIE U BECKOHEYHble AeCATUYHbIE APO6MU.
MHOXecTBO AeACTBUTENbHbIX YMCEN, AeACTBUTE/IbHbIE YACNA KaK HECKOHEeYHble AeCcATUYHbIE ApOo6u.
B3anMHO 04HO3HAYHOE COOTBETCTBUE MENKAY MHOMXECTBOM AeACTBUTE/IbHbIX YNCEN U KOOPAMHATHOM
npPsMO.

CpaBHeHWe AeNCTBUTENbHbIX Yucen, apudmeTmyeckme OencTBuna ¢ AelCTBUTENbHBIMU YACAAMMU.
Pasmepbl 06bEKTOB OKPY»KaIOLLEro MUPa, A/IMTEIbHOCTb MPOLECCOB B OKPYKatoLeM Mupe.

MNpubAnKEHHOE 3HaYeHMe BEIMYMHbBI, TOYHOCTb NPUbANKeHns. OkpyraeHune yncen. NMPUKMAKA M OLEHKa
pe3yNbTaTOB BbIYUCNEHWUA.

YpaBHEeHUA 1 HepaBeHCTBA
JInHelHoe ypaBHeHWe. PelueHne ypaBHEHUI, CBOAALLMXCA K IMHEMHbIM.

KBagpaTHoe ypaBHeHUe. PelleHune ypaBHEHUIA, CBOAALWMXCA K KBagpaTHbIM. BUKBagpaTHOE ypaBHEHMe.
Mpumepbl pelleHnsa ypaBHEHWU TPeTbEN N YeTBEPTOW CTENEHEN Pas3/IoKeHNeM Ha MHOXUTENN.

PeweHune ApO6HO-paLI,VIOHa}'IbeIX ypaBHeHMVI. PewweHne TeKCTOBbIX 3a4a4 aJ'II'E6paI/IL-IECKI/IM MeTo40M.

YpaBHeHUe C ABYMA NepemMeHHbIMM U ero rpaduK. PeleHme cucTtem A,ByX IMHENHbIX YPaBHEHWI C ABYMA
nepemeHHbIMU. PelleHre cucTem ABYX YpaBHEHWM, O4HO M3 KOTOPbIX IMHEHOE, 3 4PYroe — BTOPOM
cteneHu. Mpaduyeckas MHTepPNpPeTaLna CUCTEMbI YPAaBHEHWUI C ABYMS NepeMeHHbIMU.

PeweHne TeKCTOBbIX 33434 aﬂI'E6paMLIECKVIM cnocobom.
Yucnosble HepaBeHCTBa N UX cBoWcTBa.

PelweHne NMHENHbIX HEPABEHCTB C 04HON NepemMeHHON. PelleHne cucTem IMHERHbIX HEPABEHCTB C
opHOM nepemeHHON. KBagpaTHble HepaBeHCTBa. [paduyeckan MHTepnpeTaLma HepPaBeHCTB U CUCTEM
HEepPaBEHCTB C ABYMA NEePEeMEHHbIMM.

DyHKUMUM

KBagpaTuyHas ¢pyHKUmMA, eé rpaduk 1 cBolicTa. Mapabona, KOOpAMHaTLI BEPLUMHbLI Napabosibl, OCb
cMMMeTpUM napabonsi.

Mpadukm dpyHKumiA: y = kx, y = kx + b, y =k/x, y =x3,y = VX, y = | x| , u ux ceoicrsa.
Yucnosble NocneaoBaTesibHOCTM U Nporpeccum

MoHATME YNCNOBOW NOCNEAOBATENBHOCTU. 3a4aHNE NOCNAeL0BaTENbHOCTU PEKYPPEHTHOM GOpPMYNON K
dopmynoi n-ro YneHa.

ApudmeTnyeckaa U reomeTpuyeckas nporpeccum. Popmynbl nN-ro YaeHa apuPmMeTUHecKon u
reomMeTpUYecKoin NPorpeccuini, Cymmbl NepPBbIX N YNEeHOB.

MN306parkeHmne YneHoB apnudmMeTUYECKON U reOMETPUYECKOI NPOrpPeccuii TO4KamMmn Ha KOOPAMHATHOM
NNOCKOCTU. JIMHENHDbIN U 3KCNOHEHUMANbHbIN POCT. CNOXKHbIE MPOLLEHTDI.

NNTAHUPYEMDbIE PE3YJ/IbTATbl OCBOEHUA MPOrPAMMbI YYEBHOIO KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOI'O OBLLErO O6PA3OBAHUA



JINYHOCTHDIE PE3Y/IbTATDI

JINuHOCTHbIE pe3ynbTaTbl OCBOEHMA NPOrpammbl yuebHoro Kypca «Anrebpa» XxapaKkTepusyroTca:
1) naTproTnUecKoe BocnuTaHue:

NposAB/IEHUEM MHTEpPECA K MPOLLJIOMY M HACTOALLEMY POCCUMNCKON MAaTEMATUKMU, LEHHOCTHbIM
OTHOLUEHMEM K AOCTUNKEHUAM POCCUIACKMX MAaTEMATUKOB U POCCUNCKOM MaTEMATMUUYECKOM LIKOJIbI, K
NCNO/Ib30BAHMUIO 3TUX AOCTUMNKEHUN B APYTUX HAYKaX U NPUKNaaHbIX chepax;

2) rpakaaHCKoOe U AYXOBHO-HPaBCTBEHHOE BOCMMUTaHMe:

FOTOBHOCTbIO K BbINOJIHEHWIO 06A33aHHOCTEW TPayKAaHWHA U peann3aLmm ero npas, NpeacTaBieHUeMmM 0
MaTEMATUYECKUX OCHOBAX GYHKLUMOHUPOBAHWSA Pa3/IMYHbIX CTPYKTYP, ABNEHUN, NpoLeayp
rparkaaHcKoro obwecTsa (Hanpumep, BbIGOpbl, ONPOCHI), FOTOBHOCTLIO K 06CYKAEHMIO 3TUYECKUX
npobsiem, CBA3AHHbIX C MPAKTUYECKUM MPUMEHEHMEM LOCTUNKEHUI HAYKU, OCO3HAHUEM BaXKHOCTU
MOPA/IbHO-3TUYECKUX MPUHLMMOB B LeATE/IbHOCTU YYEHOTO;

3) TpypoBOe BocnuTaHue:

YCTaHOBKOW Ha aKTUBHOE y4yacTue B pelleHUN NPaKTUYECKUX 3a4a4 MaTemMaTUYeCKOWM HanpaBaeHHOCTH,
OCO3HaHWEM Ba*KHOCTM MaTeMaTUYeCcKoro 06pa3oBaHNA Ha NPOTANKEHUM BCEW KU3HWN ANA yCNeLlHOoWM
npodeccMoHanbHOMN AeATeNbHOCTU U Pa3BUTUEM HEOBXOANMbIX YMEHW, OCO3HAHHbIM BbIBOPOM U
NOCTpOeHUEeM UHAMBUAYANbHOW TPaeKTopUM 06pa3oBaHNA N U3HEHHbIX NNAaHOB C YYETOM JIMYHBIX
NHTEpPecoB U 06LLEeCTBEHHbIX NOTpebHOCTEN;

4) acTeTMYecKoe BoCNUTaHue:

CNOCOBHOCTbLIO K OMOLUMOHANIbHOMY U 3CTETUYECKOMY BOCNPUATUIO MAaTEMATUHECKNX O6'beKTOB, 3a4av,
peLLIeHMf;I, paCCY)KAeHVIl\/‘I, YMEHUIO BNOETb MaTeEMATUYECKNE 3aKOHOMEPHOCTU B NCKYCCTBE,

5) LEeHHOCTM HayYHOTO NO3HaHUA:

opmeHTaumeﬁ B AEATENIbHOCTUN Ha COBPEMEHHYIO CUCTEMY HAYYHbIX Flpe,D,CTaBl'IEHVIl\/‘I 06 OCHOBHbIX
3dKOHOMEPHOCTAX Pa3BUTUA YeNoBEKa, Npupoabl U O6LLI,ECTBa, NOHMMaHWEM MaTeMaTUYECKOM HAyKU
KaK Cd)epbl YyesioBeYecKoM 0eATeNbHOCTH, 3TanoB eé Pa3BnUTUA N 3HAYMMOCTU ONA PA3BUTUA
unsunnnsaunm, oBnageHMeM A3blIKOM MaTEMATUKU U MaTeMaTHYeCcKomn Kyanypoﬁ KaK CpeacTBOM
NO3HAaHUNA MKNpa, oBlIagEeEHNEM I'IpOCTEVILLIMMM HaBblKaMmu MCCﬂEAOBHTEJ’IbCKOVI AeATeNnbHOCTH;

6) pusnueckoe BocnutaHue, GopMmnpoBaHUE KYIbTyPbl 340P0BbA U IMOLMOHAIbHOTO 6a1arononyums:

FOTOBHOCTbIO NPUMEHATL MaTEMATUUYECKME 3HAHWA B MHTEPECax CBOEro 340p0BbA, BeAeHWA 340P0BOro
o0b6pasa XKusHu (340poBoe NUTaHMe, CbaNaHCMPOBAHHbIN PEXUM 3aHATUIN U OTAbIXA, perynsapHas
dM13nYecKan akTMBHOCTb), CGOPMUPOBAHHOCTbIO HaBblKa pedaeKCnn, NpM3HaHMEM CBOEro Npaea Ha
OLMBKY M TaKOro e Npasa ApPYroro Ye/I0BEKa;

7) 3Kono0rn4yeckoe socnutaHue:

OpueHTauMelt Ha NPUMEHEHNEe MaTeMaTUUYECKMX 3HAHUIT AN1A pelleHnn 3a4a4 B 061aCT COXpaHHOCTH
OKpY*KatoLwel cpeapl, N1aHNPOBAHUA MNOCTYMNKOB M OLLEHKMN MX BO3MOMKHbIX NOCNEACTBUI ANA
OKpY*KatoLel cpeapl, 0CO3HaHMEM rN06abHOro XapaKTepa 3K0N0rMYECKUX Npobaem 1 nyTen ux
pelweHuns;

8) apanTauusa K U3MeHAILWMMCA YCI0BUAM COLMaNAbHOMW U NPUPOAHOIA cpeabl:



rOTOBHOCTbIO K AEMCTBMUAM B YC/IOBMAX HEONPeaeIEHHOCTU, NOBbILWEHWIO YPOBHA CBOEN

KOMMETEHTHOCTM Yepes NPaKTUYECKYIO AeATEeIbHOCTb, B TOM YMC/Ie YMEHME YUUTLCA Y APYTrUX Ntoael,
npuobpeTaTb B COBMECTHOM AeATENbHOCTU HOBbIE 3HAHMA, HAaBbIKM M KOMMETEHLUM U3 ONbITa APYrnX;

HeobxoaMMOoCTbio B GOPMUPOBAHNM HOBbIX 3HaHWI, B TOM Yncae GopMyanpoBaTb UAEN, MOHATUSA,
rmnoTtesbl 06 06bEKTaxX U ABIEHUAX, B TOM YMC/IE PaHEe HEU3BECTHbIX, OCO3HaBaTb AedULMUTbI
COBCTBEHHbIX 3HAHWUIM U KOMMETEHTHOCTENM, N1aHNPOBATb CBOE Pa3BUTUE;

CNOcobHOCTbIO OCO3HaBaTb CTPECCOBYIO CUTYALMIO, BOCIPUHUMATL CTPECCOBYIO CUTYALMIO KaK BbI3OB,
Tpebyowmin KOHTPMEP, KOPPEKTUPOBATL MPUHMMAEMbIE PELIEeHUA U AeNcTBUA, GOPMYAMPOBaTh U
OLLeHMBATb PUCKM U NocneacTBmA, GOPMUPOBATL ONbIT.

METANPEAMETHbIE PE3Y/IbTATbI

Mo3HaBaTenbHble YHUBEpPCa/IbHble yuebHble aencTBna

ba3oBble fIorMYeckue AencTema:

BbIABJ/IATb N XapPaKTEPU30BaATb CyLLECTBEHHbIE MPU3HAKN MAaTEMATUYHECKUX OG'bEKTOB, FIOHFITVII‘;I,
OTHOLLEHUI meXxay NnoHATUNAMM, d)OpMYJ'IMpOBaTb onpeageneHnAa I'IOHFITVIVI, YCTaHaB/1MBaTb
CYLLI,eCTBeHHbIVI NMPU3HaK KJ'IaCCVId)VIKaLI,VIVI, OCHOBaHWA ONA O606LLI,EHVIH M CPpaBHEHWUA, KpUTEPUU
npoBOAMMOIo aHa1n3a;

BOCMPUHUMATb, GOPMYIMPOBATL M NPE0bPa30BbIBATL CYKAEHUSA: YyTBEPAUTEbHbIE U
oTpuuaTesibHble, 4MHUYHbIE, YAaCTHbIE U 0bLME, YCNIOBHbIE;

BbIABNATbL MaTEMATUUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3M U NPOTMBOPEUMs B GaKTax, AaHHbIX,
HabNlOAEHUAX U YTBEPKAEHWAX, MPeasaraTb KPUTEPUUN ANS BbiABAEHUS 3aKOHOMEPHOCTEN U
NpoTMBOPEYUNL;

Aenatb BbiBOAbI C NCMOJ/Ib30OBAHNUEM 3aKOHOB /1IOTMKU, OEAYKTUBHbBIX U UHOYKTUBHbIX
YMO3aI-(fII'O‘-IEHMl7I, YMO3aKJ'II-O‘-IeHVIl\;1 Nno aHaNorunu,

pa3bupaTb AOKa3aTENbCTBA MAaTEMATUUECKUX YTBEPKAEHNI (MPsAMbIE U OT MPOTUBHOTO),
NPOBOAMTb CAMOCTOATE/IbHO HEC/IOXKHbIE A0Ka3aTeIbCTBa MaTeMaTHUYECKUX GaKTOB,
BbICTPAMBaTb apryMmeHTaumio, NpMBOANUTL NPUMEPbI MU KOHTPNPUMEpPbI, 060CHOBbIBaTb
cobCTBEHHbIE paccyKaeHus;

BbIGMpPaTb CNocob peleHnn yyebHo 3a4a4m (CpaBHMBATL HECKONbKO BapMaHTOB peLleHus,
Bbl6MpaTb Hanbonee NOAXOAAWMIA C Y4ETOM CAMOCTOATENbHO BblAENEHHbIX KPUTEPUEB).

ba3oBble uccnegoBarenbckue AEVICTBMH .

MCNO/1Ib30BaTb BOMNPOCHI KakK VICCI'Ie,CI,OBaTel'IbCKVIﬁ UHCTPYMEHT NO3HaHUA, d)OpMynMpOBaTb
BOMpPOChbI, d)MKCMpytOU.I,MG nportunseopeyune, npo6nemy, CaMOCTOATENIbHO YCTAaHAB/IMBATb NCKOMOE
N AaHHOE, d)OpMMpOBaTb rmnoTesy, aprymeHTMpoBaTb CBOKO NO3NLUNIO, MHEHWNE,;

NPOBOAUTL MO CAMOCTOATENBHO COCTaBAEHHOMY M/IaHY HEC/IOXHbIN IKCNEPUMEHT, HebobLioe
nccneaosaHue No ycTaHoBAEHMI0 0CObeHHOCTEN MaTeMaTUUYECKOoro obbeKTa, 3aBnUcMmocTei
06BbEKTOB Mexay coboil;



e camocToaTesibHo GpopmynnpoBaTb 0606LEHMA K BbIBOAbI MO pe3yabTaTaM NPoBeAEHHOro
HabnaeHUs, UCCNeloBaHUSA, OLEHMBaTb AOCTOBEPHOCTb NONYYEHHbIX Pe3yNbTaToB, BbIBOAOB U
0606LeHni;

. NPOrHO3NpPOBaTb BO3MOXKHOE Pa3BUTUE NPOLLECCA, A TAKXKE BblABUTaTb NPeano/IOKEHNA O ero
Pa3BnUTUKN B HOBbIX YC/NIOBUAX.

Pabora c uHpopmaumen:

e  BbIABAATb HEAOCTAaTOYHOCTb U U3ObITOYHOCTb MHOPMALMK, AAHHBIX, HEOOXOAUMbIX ANA
pelleHns 3a4a4u;

e  BblOMpaTb, aHAIM3NPOBaATb, CUCTEMATU3MPOBATL U MHTEPNPETUPOBATb MHPOPMALMIO PA3IUYHBIX
BMA0B U GOpM NpeacTaBieHuUs;

e BblbMpaTb dopmy npeacTaBaeHMA MHPOPMaLMN U UNNOCTPUPOBATL PeLlaemMble 3a434u
cXemMamMu, AnarpaMmmamm, MHOM rpadmKomn 1 nx KombuHaumamu;

e  OLEHMBaTb HaAEKHOCTb MHOOPMALMK MO KPUTEPUAM, NPEASIOKEHHBIM YYUTENEM UK
cbopMynMpPOBaHHbIM CaMOCTOATENbHO.

KomMMyHMKaTUBHbIe yHMBepCanbHble yyebHble AelCTBUA:

. BOCNPUHNMATb U d)OpMynleOBaTb CyXA4eHuna B COOTBETCTBUNM C YCZTIOBUAMU U LLENAMUA 06LLI,EHMFI,
ACHO, TOYHO, rPAMOTHO BblpaxaTb CBOK TOYKY 3PEHNA B YCTHbIX U MNCbMEHHbIX TEKCTAX, AaBaTb
NOACHEHUA NO Xo4Yy peweHnA 3a4a4n, KOMMEHTUPOBATb I'IOﬂy‘-IEHHbIﬁ pe3ynbTart,

e B XoZe 0bCyKAeHMWA 3a4aBaTb BOMPOCHI NO CyLWECTBY 06CYKAaeMol TemMbl, Tpobaembl,
pellaeMol 3aJa4n, BbICKa3blBaTb MAEN, HaLENeHHbIe Ha NMOWCK peLleHus, CONoCTaBaATb CBOU
CYKOEHUSA C CYXKAEHUAMM APYIMX YYaCTHUKOB Manora, obHapyKMBaTb pasnyme u cXoacTBo
No3ULUi, B KOPPEKTHOM Ppopme GopMyIMpoBaTb PasHOrNacKs, CBOU BO3PaKEHUS;

e NpeACTaBNATb pPe3y/bTaTbl PeLleHUs 33434, SKCNEPUMEHTA, UCCe40BaHMSA, MPOEKTa,
CaMoCTOATe/IbHO BbI6MpPaTh GOPMAT BbICTYNNEHMA C YYETOM 33434 Npe3eHTauumn 1
ocobeHHoCTel ayguTopum;

o NMOHMUMATb U NCNONIb30BATb NpenmMmyLllecTea KOMaH,ﬂ,HOﬁ n MH,D,MBM,D,yaIIbHOﬁ pa6OTbI npu
peweHnn yLIE6HbIX MaTeMaTnU4eCKknx 3agau,;

e  NPUHUMATb Lie/Ib COBMECTHOM AeATeNbHOCTU, MNaHMPOBaTb OPraHM3aLLMI0 COBMECTHOM paboThl,
pacnpeaenatb BUAbl paboT, 4oroBapueaTthca, 0bCy:KaaTb NpoLecc U pesynbTaT paboTsl,
0606WaTb MHEHWNA HECKONbKUX Nt0AeN;

e  yyacTBOBaTb B rpynnosbix popmax paboTbl (06cyKaeHMA, 0BMEH MHEHMAMM, MO3rOBble
WTYPMbl U ApYyrue), BbINONHATb CBOIO YacTb PaboTbl M KOOPANHMPOBATL CBOU AENCTBUA C
APYrMMM YNEeHaMN KOMaHApl, OLeHMBaTb KauecTBO CBOErO BK/1aAa B 06LMIA NPOAYKT NO
KpUTEpUAm, cGOPMyANPOBAHHbIM Y4aCTHUKaMM B3aMMOOENACTBUA.

PerynatusHble yHUBepcaibHble yuyebHble AeACTBUA
CamoopraHusauma:

e  CAaMOCTOATE/IbHO COCTaB/AATL NJaH, aArOPUTM peLleHmna 3a4a4m (Man ero YacTb), BbibUpaThb
cnocob peLeHns ¢ y4ETOM MMEIOLLMXCA PECYPCOB U COBCTBEHHbIX BO3MOMXKHOCTEN,
apryMeHTMpPOBaTb M KOPPEKTUPOBATb BaPMaHTbl PELEHWNI C Y4ETOM HOBOWM MHPOPMaLUMN.

caMOKOHTpO.ﬂb, 3MOLI,MOHaI'IbeIVI UHTENNEKT:



e BNaAeTb cnocobamm camonpoBepKnU, CAMOKOHTPOIA NMpoLecca 1 pesy/ibTaTa pelleHus
MaTeMaTM4YecKol 3a4a4uu;

e MpeaBUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU PeeHnn 3a4a4mn, BHOCUTb
KOPPEKTMBbLI B AeATE/IbHOCTb HA OCHOBE HOBbIX 06CTOATE/IbCTB, HAWAEHHbIX OLNOOK,
BbIABJIEHHbIX TPYAHOCTEN;

e OLeHMBaTb COOTBETCTBUE pe3y/ibTaTa AeATeIbHOCTM NOCTaBAEHHON LLeaun 1 yCAOBUAM,
06BACHATL NPUYMHBI SOCTUNKEHUA UAN HEAOCTUMHKEHUA LeN, HaXo4NUTb OLWNOKY, AaBaTb OLLEHKY
NPUoOBpPEeTEHHOMY ONbITY.

NPEAMETHbDIE PE3Y/IbTATDI

K KoHLy 06y4yeHuns B 7 Knacce o0by4atowminca noayumT caegyrowme npegMeTHble pesyabTaTbl:

Yucna n sbluncneHus

BbinonHATb, coveTasn YCTHbIE U NTUCbMEHHbIE Flpl/léMbl, apVId)METW-IeCKME AEI‘/JICTBVIFI C paLMOHaNbHbIMU
Yynucnamu.

HaxoguTb 3HaYeHUA YNCOBbIX Bblpa)KEHMﬁ, NPUMEHATb pa3Hoo6pa3Hble cnocobbl 1 ﬂpMéMbI
BbIYMCNEHUA 3HAYEHUI ,D,pO6HbIX Bblpa)KEHMVI, coaeprawmx 0BbIKHOBEHHbIE U AeCATUYHbIE ,D,p06l4.

Mepexoautb OT oagHOM GOpPMbI 3aNMCK YMUCEN K Apyroi (Npeobpa3oBbiBaTh A4ECATUYHYIO APOOL B
06bIKHOBEHHYI0, 0ObIKHOBEHHYIO B A,eCATUYHYIO, B YaCTHOCTU B BECKOHEUYHYIO LeCATUYHYIO Ap0bb).

CpaBHMBaTb 1 yNnopAA04YNBaTb PaLMOHa/IbHbIe YMCAa.
OKpyrnaTb uncna.

BbinoaHATL NMPUKNOKY U OLEHKY pe3y/ibTaTa Bbl‘-lVICIlEHMﬁ, OLEHKY 3HAYeHU YNCNOBbIX Bblpa)KeHVIﬁ.
BbinoaHATb AeﬁCTBMﬂ CO CTENEHAMM C HATYPA/IbHbIMU NOKa3aTeNAMU.

anMEHﬂTb NPU3HaKN AENMMOCTU, Pa3NIOKEeHNE Ha MHOXUTENIN HATypPaJibHbIX YUCEN.

PewaTb NpPaKTUKO-OPUEHTUPOBAHHbIE 334a4M, CBA3AHHbIE C OTHOLWEHUEM BEINYWH,
npPponopunoHaNbHOCTbIO BEJIMYUNH, NPOUEHTAMU, UHTEPNPETUPOBATL PE3Y/IbTATbl pelleHNA 3a4a4 C
yLIéTOM Ol'paHVIHeHMIZ, CBA3AHHbIX CO CBOMCTBAMM paccMmaTpmnBaeMbIX 0b6BbEKTOB.

Anrebpanueckue BbiparKeHus

Mcnonb3oBaTb anrebpanyeckyro TEPMUHOIOTMUIO U CUMBOIUKY, MPUMEHATb €€ B NPOLLeCCe OCBOEHUSA
y4yebHoOro matepuana.

HaxoauTb 3HayeHuA 6yKBEHHbIX Bblpa)'KEHMﬁ NP1 3a4aHHbIX 3HAYEHNAX NEPEMEHHbIX.

BbINOMHATL NPeobpa3oBaHUA LLEeIOro BblPayKeHUA B MHOTOY1IEH NpMBeAeHMEM NOA06HbIX CAaraemsbix,
pacKpbITUEeM CKOBOK.

BbINONHATL YMHOXeEHMe O4HOY/IeHA HA MHOTO4Y/1IeH U MHOMOY/IeHA Ha MHOTOY/1IeH, NPUMEHATL d)OpMy}'IbI
KBagpaTa CyMMbl N KBapaTa Pa3HOCTU.

OcyLecTBNATbL Pa3N0KEHNE MHOTOYIEHOB HAa MHOMMTENIM C MOMOLLbIO BbIHECEHWA 32 CKOBKM 06LLEero
MHOXUTENA, FPYNNUPOBKK Claraemblx, NpUMeHeHUA GOPMY/ COKPALLEHHORO YMHOMKEHUA.



MpuMmeHATb NPeobpasoBaHUA MHOMOYIEHOB A/1A PELUEHMA PA3ANYHbIX 33434 U3 MATEMATUKM, CMEXKHbIX
npeameToB, U3 peanbHOM NPAKTUKM.

Mcnonb3oBaTb CBOMCTBA CTENEHEN C HaTypasibHbIMM NMOKa3aTeNaAMKn ansa npeobpasoBaHMA BbIPaXKEHU.
YpaBHEeHUA 1 HepaBeHCTBA

PeluaTb IMHEMHbIE YpaBHEHUA C O4HON NepPeMeHHOM, NPMMEHSAA NPaBuaa Nepexoaa oT UCXOAHOro
YPaBHEHUSA K paBHOCUIbHOMY eMy. [poBepATb, ABAAETCA 1M YACO KOPHEM YpPaBHEHMUA.

MpuMmeHATb rpadmyeckne metToabl NPU PeLUeHUU IMHENHBIX YPAaBHEHWUN N UX CUCTEM.

MopbupaTb NPUMepPbI Nap YNCEN, ABAAIOLLNXCA PeELlEHNEM IMHENHOIO YPaBHEHUS C ABYMSA
nepemeHHbIMM.

CTpouTb B KOOPAMHATHOW NJIOCKOCTU rpadmK AMHEMHOrO ypaBHEHUA C ABYMA NepeMeHHbIMM, NOJIb3YACh
rpadmMKom, NPUBOAUTL NPUMEPbI PeLLIEHWUA YpaBHEHUA.

PelwaTb cuctembl ABYX IMHEMHbIX YPaBHEHWUI C ABYMSA NEePeMEHHbIMU, B TOM YMcae rpaduyecku.

CoctaBnAtb U pewaTb JIHEeNHoe YpaBHEHUE NN CUCTEMY JIMHENHbIX ypaBHeHMVI no yCcnosuio 3aauyu,
UHTEPNPETUPOBATL B COOTBETCTBUN C KOHTEKCTOM 3a4a4n I'IOﬂy'-IEHHbIVI pe3ynbrar.

DYyHKLMUM

M306pa)‘KaTb Ha KOOp,EI,VIHaTHOﬁ I'IpFlMOl‘;i TOYKH, COOTBETCTBYHOLMNE 3a4aHHbIM KOOPANHATAM, Iy4u,
OTpPE3KU, NHTEPBA/bl, 3aNMNUCbIBATb YNC/NIOBbIE MPOMEIKYTKMN Ha anre6paw4ecr<0N\ A3blKe.

OTMmeuaTb B KOOPAMHATHOM MNJIOCKOCTU TOYKM MO 334aHHbIM KOOPAMHATaM, CTPOUTb rPaduKM IMHERHbIX
dyHKUMn. CTpouTb rpaduk dyHKUMKM Y = |X|.

OnucobliBaTb C NOMOLLBIO dDYHKLI,Mﬁ MU3BECTHbIE 3aBUCUMOCTU MmeXKaY BE/IMHYNHAMU: CKOPOCTb, BpeEMA,
pacctoAHMe, ueHa, Konn4yecrtso, CTOMMOCTb, MPON3BOANTENIBHOCTb, BPEMA, 06BEM p860TbI.

HaxoanTb 3HauyeHne GpyHKLMM MO 3HAYEHUIO e€ aprymeHTa.

MoHMMaTb rpaduyecknin cnocob nNpeacTaBAeHna U aHaAn3a MHPoOpPMaLUK, 3BNeKaTb U
WHTEpPNpPeTUpPoBaTb MHGOPMALMIO U3 rPAadUKOB PeasibHbIX NPOLLECCOB M 3aBUCUMOCTEN.

K KoHUy 06y4yeHMa B 8 Knacce 06y4atoLWMiAca NOAYUUT Cieaytolme NpeameTHbIe pe3yibTaThbl:

Yucna v sbluncneHun

Mcnonb3oBaTb HaYasbHbIE npeacraBneHnAa 0 MHOXeCTBe AEﬁCTBMTeanbIX qynucen anAa cpaBHeEHUA,
OKpyrneHma n BbIYMCNEHUN, M306pa)-KaTb AEﬁCTBMTEHbeIe YMUCNa TOYKaMU Ha KOOpAMHaTHOﬁ I'IpﬂMOﬁ.

MpUMEHATL NOHATME apPUPMETUYECKOTO KBaApaTHOIO KOPHA, HAX0AUTb KBaAPaTHbIE KOPHW, UCNO/b3yA
NpY HEOHXOAMMOCTU KaNnbKyNATOP, BbINOAHATL Npeobpa3oBaHMA BbiparkeHW, COAEPHKALLMX
KBaZpaTHble KOPHW, UCNO/b3ys CBOMCTBA KOPHEN.

Mcnonb3oBaTh 3anMcy 60bLINX M MabiX YMCEN C MOMOLLBIO AECATUYHbIX Apobei 1 cTeneHel ymcna 10.
Anrebpanueckue BbiparKeHusa

MpumeHATb NOHATME CTENEHMU C LeNibiIM NOoKasaTenem, BbINo/HATb npeo6pasoBava Bblpa)KeHVIﬁ,
coaeprKawunx cteneHu C Lesibim NoKasaTtenem.



BbINONHATL TOXKAECTBEHHbIE NPeobpa3oBaHMA PaLMOHa/IbHbIX BbipaXKeHW Ha OCHOBE NPaBUA AEeACTBUIM
Hag MHOro4YneHamMu U anrebpanyeckumm apobamu.

PacknagbliBaTbh KBaAPaATHbIA TPEXUYNEH HA MHOMXKUTENN.

MpuMmeHATb NPeobpPa3oBaHUA BbIParKEHUN A1A PELLEHMA PA3INYHbIX 33434 M3 MAaTEMATUKKN, CMEMKHbIX
npegmeToB, U3 PeasibHOM NPAKTUKM.

YpaBHeHMA U HepaBeHCTBa

Pewatb MHEHbIE, KBaApaTHbIE YPaBHEHUA U PaLMOHa/IbHbIE YPaBHEHUSA, CBOAALLMECA K HUM, CUCTEMbI
[ABYX YPaBHEHWI C ABYMA NePeMeEHHbIMU.

MpoBoanTb NpocTenlune Uccief0BaHNUA yPaBHEHWUIA U CUCTEM YPaBHEHWIA, B TOM YMC/IE C MPUMEHEHNEM
rpapuyeckmx npeacrasieHuni (yctaHaBanBaTb, UMEET /i1 YPaBHEHWUE UM CUCTEMA YPABHEHUI peLlleHus,
€C/IN MMEET, TO CKOJ/IbKO, U Nnpoyee).

MepexoauTb OT choBeCHOM GOPMYINPOBKM 3a4a4M K e€ anrebpanyeckoit Mogenn ¢ NoOMOLLbHO
COCTaB/IEHUS YPABHEHMWS WU CUCTEMbI YPaBHEHWUI, MHTEPTNPETUPOBATHL B COOTBETCTBUM C KOHTEKCTOM
3a4,34M NOJIyYEHHbIN pesynbTar.

anMeHﬂTb CBOWMCTBA YNCIOBbIX HepaBeHCTB A/1A CPaBHEHUA, OUEHKN, peELLATb JINHENHbIe HepaBeHCTBa C
OFI,HOI‘/JI nepemeHHoﬁl N UX CUCTEMDI, OaBaTb rpad)quCKyro NUNNKOCTPaLUIO MHOXECTBA DELUGHMVI
HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKLUMUK

MoHMMaTb M MCNONb30BaTb GYHKUMOHA/bHbIE MOHATUA U A3bIK (TEPMMHbBI, CUMBOJ/IMYECKNE
0603HaYeHUs), onpeaenaTb 3HaueHne GyHKLUKU NO 3HAYEHUIO apryMeHTa, onpeaensaTb CBOWCTBa
bYHKLMM No eé rpaduky.

CtpouTb rpadmKmM aneMeHTapHbIX GYHKUNI BUAA:

y=k/x,y=x%y=x3y = x|,y = VX, onucbiBaTb CBOICTBA YNCNOBOMN PpYHKLMM NO eé rpaduKy.

K KoHUy 06yyeHus B 9 Knacce obyyatowminca noayuynT cnegytowme npegmeTHble pesynbTaThl:
Yucna n sbluncneHus
CpaBHMBaTb M yNopAa04YMBaTb PaLMOHA/bHbIE U MPPALLMOHA/bHbIE YNCAa.

BbInoNHATL apVId)METMLIECKMe AEVICTBMH C paunMOHanbHbIMN YNCNaMM, COHETAA YCTHbIE U MTUCbMEHHbIE
I'IpMéMbI, BbINOJIHATb BbIYUC/IEHNA C UPPaALLMOHANIbHBIMU YNCNaMWA.

HaxoguTb 3HaYeHMA CTENEHEN C LeNibIMM NOKa3aTeNAMMN U KOPHEWN, BbIMMUCAATb 3HAYEHMA YMUCI0BbIX
Bblpa*KeHUN.

OKpyraaTb fencTBUTENbHbIE YACAA, BbINOHATL MPUKUAKY PE3Y/IbTaTa BbIMMCIEHWUI, OLLEHKY YMCI0BbIX
Bblpa*KeHUN.

YpaBHeHMA U HepaBeHCcTBa

PelwaTb IMHEMHbIE M KBaJpaTHble YypaBHEHWNA, YpaBHEHUA, CBOAALWMNECA K HUM, I'IpOCTGVILUVIE ,a,po6Ho-
pPaunoHaNbHblE YPaBHEHUA.

PewwaTb cucTemMbl ABYX IMHENHbIX YPaBHEHWUI C ABYMA NEPEeMEHHbIMU U CUCTEMbI ABYX YPaBHEHUM, B
KOTOPbIX O4HO YPaBHEHUE HE ABNAETCA IUHENHbIM.



PelwaTb TEKCTOBbIE 3a4a4M aArebpanyeckmm cnocobom c MOMOLLbIO COCTaB/IEHMA YPAaBHEHUA UK
CUCTEMBI ABYX YPABHEHMUI C ABYMA NepPeEMEHHbIMM.

MNpoBoAUTb NPOCTENLLME UCCNEN0BAHNA YPABHEHUI U CUCTEM YPABHEHMUIA, B TOM YMC/E C TPUMEHEHNEM
rpaduryeckmx npeacTaBaeHuii (ycTaHaBIMBaTb, UMEET /I YpaBHEHWE U CUCTEMA YPABHEHUIA peLlEeHMS,
€C/IN UMEET, TO CKOJIbKO, U Npoyee).

Pewatb MHENHbIE HEPaABEHCTBA, KBagpaTHbIe HePaBEHCTBA, M306paXKaTb pelleHNe HePaBeHCTB Ha
4YMCNOBOM NPSAMOW, 3aNUCbIBATb PELIEHME C MOMOLLBbIO CUMBOJIOB.

PelaTb CMCTEMbI IMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BK/IIOYalOLLME KBaJpaTHOE
HepaBeHCTBO, 306paXkaTb pelleHne CUCTEMbI HEPaBEHCTB Ha YMC/I0BOI NPAMOIA, 3aNNCbIBaThb peLleHne
C NOMOLLbO CUMBOJIOB.

Mcnonb3oBaTb HepaBEHCTBA NPU PELLEHNN Pa3IMYHbIX 3a43au.
DYHKLMUU

PacnosHaBaTb GYHKUMM U3yYeHHbIX BUO,O0B. MOKa3biBaTb CXEMATUYECKMN PACTIONIOKEHWE Ha
KOOPAMHATHOM NNOCKOCTU rpadmKoB GyHKUMA Buaa: y =kx, y =kx+ b,y =k/x, y=ax’ +bx+¢, y=x>,y =
VX, ¥ =[x/, B 3aBUCMMOCTU OT 3HAYeHUNN KO3DDULMEHTOB, ONUCLIBATb CBOMCTBA GYHKLUMWIA.

CTpouTb 1 M306parkaTb CXeMaTUYeCKU rpaduKmM KBagpPaTUUHbIX GYHKLMIA, ONUCLIBATL CBOMCTBA
KBaZApaTUYHbIX GYHKLUMI MO MX rpadmKam.

PacnosHaBaTb KBagpaTuuHyto GyHKLMIO No popmyie, NPUBOAUTL NPUMEPBI KBagpaTUYHbIX GYHKLMI U3
pPeanbHOM XKU3HU, PU3UKKM, TeOMETPUM.

Yucnosblie NOC/e[0BaTeNbHOCTU U NPOrpeccumn
PacnosHaBaTb apMPMETMUECKYIO U TEOMETPUYECKYIO NMPOTPeCccuMm Npu pasHbix cnocobax 3adaHus.

BbINO/HATL BbIUMCNEHWA C UCMONb30BaHNEM GOPMY/ N-TO YsieHa apudMETUYECKOWN U reOMETPUYECKOW
NpPOrpeccuii, CyMmbl MepBbIX N YJEHOB.

M306pa>1<aTb Y/1€HbI NOCNe[0BaTE/IbHOCTU TOYKaMU Ha KOOp,D,VIHaTHOﬁ NTIOCKOCTU.

PewwaTb 334341, CBA3AHHbIE C YUCIOBLIMM NOCNEA0BATE/IbHOCTAMM, B TOM YMC/IE 3343a4M U3 PeasibHOM
¥KU3HU (C UCMONBb30BAHNEM KaIbKYNATOPA, LUPPOBLIX TEXHONOTUIA).

TemaTnyeckoe naaHMpoBaHue

7 Knacc
HaumeHoBaHNe Konunuecrtso yacos
Ne dNneKTpoHHbIe (undpoBsbie)
pasgenos u Tem
n/n KoHTponbHble [lpaKTuyeckne obpasosatenbHble pecypcbl
nporpammbi Bcero
pab6oTbl pab6oTbl

Yucna v BblYMCAECHMA.
1 30 1 0 https://m.edsoo.ru/R4B909G8L
PaumoHanbHble ymcna

Anrebpanyeckue
2 33 2 0 https://m.edsoo.ru/Q2Z2A6M3X
Bblpa*KeHMA

YpaBHEHUA U
3 P 24 2 0 https://m.edsoo.ru/G3P6A6F3H
HepaBeHcTBa




No HanmeHoBaHue
"~ pasfnenos uTem
n/n
nporpammbl
4 KoopauHatbl n
rpadmkun. PyHKLUK
5 MosTopeHme n

obobueHme

OBLLUEE KOJIMYECTBO
YACOB MO NPOrPAMME

8 Knacc

HaumeHoBaHue
paspenos u Ttem
nporpammbl

Yucna v BbluMCEeHUA.
KBazpaTHble KopHU

Yucna v BbluMCeHHUA.
2  CTeneHb c uenbim
nokasatesnem

Anrebpanyeckue
BbIpaXKeHMUA.
KBagpaTHbIl
TpéxuneH

Anrebpanyeckue
BbIpaKeHUA.
Anrebpanyeckas
Apobb

YpaBHeHUAa n
HepaBeHCTBa.
KBagpaTHble
ypaBHeHMA

YpaBHeHUA n
6  HepaBeHcTBa.
CnctemMbl ypaBHEHWU

YpaBHeHUA n
7 HepaBeHCTBa.
HepaseHcTBa

PyHKUNMU. OCHOBHbIE
NOHATUA

Konnyecrtso yacos

KoHTponbHble [pakTuyeckue
Bcero

paborbl paborbl
31 1 0
18 2 0
136 8 0

Konunuectso yacos

KoHTponbHble [Mpaktuyeckue

Bcero
r pa6oTbl pa6oTbl
15
7
5 1
15 1
15 1
13
12 1

dneKTpoHHble (uudposbie)
06pasoBaTesibHble pecypcbl

https://m.edsoo.ru/B5T2B0B3C

https://m.edsoo.ru/EOUOJOF7T

dneKTpoHHble (uudposbie)
o6pasoBaTesibHble pecypcbl

https://m.edsoo.ru/M4W7U2V7X

https://m.edsoo.ru/14K5V9YSW

https://m.edsoo.ru/V6X6L5R2Z

https://m.edsoo.ru/Y1B7Z29Z5N

https://m.edsoo.ru/N2NOS7F0Q

https://m.edsoo.ru/A1V5COR6C

https://m.edsoo.ru/Z4)3M2C6C

https://m.edsoo.ru/V8W9H5HOU




No HanmeHoBaHue
"~ pa3penos u Tem
n/n
nporpammbi Bcero
9 OyHKuun. Yncnosble 9
dYHKUMM
MosTopeHme n
10 6

obobueHne

OBLLUEE KOJIMYECTBO

102
YACOB MO NPOrPAMME

9 Knacc

HaumeHoBaHue
paspenos u Ttem

Yucna v BbluMCNEHMUA.

1 o
JencreutensHble yncna
YpasHeHua n
HepaBeHCTBa.

2 . 14
YpaBHeHUsA c 04HON
nepemeHHoM

YpasHeHua n
3  HepaBeHcTBa. Cuctembl 14
ypaBHEHN

YpasHeHua n

4  HepaBeHCTBa. 16
HepaseHcTBa

5  ®yHKuum 16
Yucnosble

6 5
nocnenoBaTeNlbHOCTH
NosTopeHue,

7 0606ugeHue, 18

cncremaTtmnsauma 3HaHWN

OBLLUEE KOJIMYECTBO

YACOB MO NMPOrPAMME 102

Moypo4yHoe nnaHMpoBaHMe

7 Knacc

nporpammbi Bcero

Konnyecrtso yacos

dneKTpoHHble (uudposbie)
KoHTponbHble [pakTuyeckne o6pasosatenbHbie pecypebl
paborbl paborbl

https://m.edsoo.ru/O8P8U6S8K

2 https://m.edsoo.ru/L9V4U8J5)

6 0

Konunuectso yacos

dneKTpoHHble (uudposbie)

KoHTponbHble lMpaktnyeckue o6pa3OBaTeanb|e pecypcbl
pa6oTbl pa6oTbl

https://m.edsoo.ru/O718F8K9F

1 https://m.edsoo.ru/K1A8VOF6V
1 https://m.edsoo.ru/I2F9G1ESE

1 https://m.edsoo.ru/K4v957Q4J

1 https://m.edsoo.ru/M9Z8M0OU4C
1 https://m.edsoo.ru/Q6P6Z22D4E
1 https://m.edsoo.ru/Q5I0L5H5F

6 0



Ne
n/

10

Tema ypoka

MoHaTne
pPaLUOHANBbHOrO
ymncna

Apudmetmnyeckue
AencTens ¢
paLMOHaIbHbIMM
yncnamm

Apuodmetnyeckme
AencTens ¢
PaLMOHANbHBIMM
yncnamm

Apudmetnyeckue
AencTens ¢
PaLMOHAbHBIMM
yncnamm

Apudmetnyeckue
AencTens c
PaLMOHANbHBIMM
yncaamm

Apndmetnyeckne
AencTens ¢
paLMOHaNbHbIMM
yncnamu

BxoaHana
KOHTPO/IbHaA
paboTa

CpasHeHue,
ynopago4msaHue
paunOHaNbHbIX
yucen

CpaBHeHue,
ynopsagoymBaHue
paunOHaNbHbIX
yucen

CpaBHeHue,
ynopago4ymBaHue
paunOHaNbHbIX

Konunuecrtso yacos

Bcer KoHTpoOnbHbI
o e paborTbl

1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

02.09.2026

03.09.2026

03.09.2026

07.09.2026

09.09.2026

10.09.2026

10.09.2026

14.09.2026

16.09.2026

17.09.2026

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/Z9W9oM9Y
8R

https://m.edsoo.ru/D6P2K5F9
Q

https://m.edso0.ru/S726J4G50

https://m.edsoo.ru/K4U8Z6Y5F

https://m.edsoo.ru/C8R5Y5G0
C

https://m.edsoo.ru/C8N4B1A2
H

https://m.edsoo.ru/D9J5G8MO
P

https://m.edsoo.ru/G2C3K4B9
W

https://m.edsoo.ru/W4B209F1
W




n/

11

12

13

14

15

16

17

18

19

20

Tema ypoka

qucen

CreneHb C
HaTypabHbIM
noKasatenem

CreneHb C
HaTypanbHbIM
NnoKasaTtenem

CreneHb C
HaTypanbHbIM
NnoKasaTenem

CreneHb C
HaTypa/ibHbIM
nokasaTtenem

CreneHb C
HATypa/ibHbIM
nokasaTtenem

PelleHMe OCHOBHbIX
3a4ad Ha gpobu,
NPOLEHTbI U3
peasibHOM NPaKTUKK

PelleHMe OCHOBHbIX
3a4ad Ha gpobu,
NPoLeHTbl 13
peasibHOM NPaKTUKK

PelleHMe OCHOBHbIX
3a4ad Ha gpobwu,
NpPoLeHTbl 13
peasibHOM NPaKTUKK

PelleHMe OCHOBHbIX
3aj4ad Ha gpobu,
NPOLEHTbI 13
peasibHOM NPaKTUKK

PelleHMe OCHOBHbIX
3a4ad Ha gpobu,
NPOLEHTbI U3
peasibHOM NPaKTUKK

Konunuecrtso yacos

Bcer KoHTpoOnbHbI
o e paborTbl

1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

17.09.2026

21.09.2026

23.09.2026

24.09.2026

24.09.2026

28.09.2026

30.09.2026

01.10.2026

01.10.2026

05.10.2026

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/MOU408K
4H

https://m.edsoo.ru/Y3X3WoW
0z

https://m.edsoo.ru/G7C9Q8E6
B

https://m.edsoo.ru/P2W7H0B2
K

https://m.edsoo.ru/M8P9G2T4
Y

https://m.edsoo.ru/Y5B3N2R3
Y

https://m.edsoo.ru/Q2X171B3
D

https://m.edsoo.ru/I13U4H2M7
D

https://m.edsoo.ru/P2N9M40
1P

https://m.edsoo.ru/P2N9M40
1P




n/

21

22

23

24

25

26

27

28

Tema ypoka

PeleHne OCHOBHbIX
3a4a4 Ha apobwu,
NPOLEHTbI U3
peasibHOM NPAKTUKK

Mpu3Haku
OeNMMocTy,
pas3noXKeHnA Ha
MHOXUTenn
HaTypa/ibHbIX Yncen

Mpn3Hakn
OenMmocTy,
pa3noXKeHna Ha
MHOXUTENN
HaTypaabHbIX Yncen

PeanbHble
3aBMCUMOCTMU.
Mpsamas n obpaTHas
NPONOpPUNOHaNbHOC
™

PeanbHble
3aBMCUMOCTMU.
Mpsamas n obpaTHas
NpPONOpPUNOHaNbHOC
™

PeanbHble
3aBUCMMOCTMH.
Mpsamas n obpaTHas
NPONOpPLMOHANLHOC
™

PeanbHble
3aBUCMMOCTMH.
Mpsamas n obpaTHas
NPONOpPLMOHANBHOC
™

PeanbHble
3aBUCMMOCTMH.
Mpsamas n obpaTHas
NPONOPLMNOHANbHOC

Konunuecrtso yacos

Bcer KoHTpoOnbHbI
o e paborTbl

1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

07.10.2026

08.10.2026

08.10.2026

12.10.2026

14.10.2026

15.10.2026

15.10.2026

19.10.2026

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/P2N9M40
1P

https://m.edsoo.ru/C7A6Z0G2
S

https://m.edsoo.ru/U9I7A6G1
H

https://m.edsoo.ru/A9SW3T7T4
|

https://m.edsoo.ru/A9SW3T7T4
|

https://m.edsoo.ru/F1C409K4
U

https://m.edsoo.ru/Q7C557V3I

https://m.edsoo.ru/M411H7X9
R




n/

29

30

31

32

33

34

35

36

37

Konunuecrtso yacos

Tema ypoka

™

KOHTponbHasn
paboTta no teme
"PaunoHanbHble
yucna"

AHanus
KOHTPO/IbHOM 1 0
paboTbl

BbyKBeHHble
BblparkeHuA

dopmynbl 1 0

dopmynbl 1 0

MNepemeHHble.
Jonyctumeble
3HaYeHua
nepemeHHbIX

MNpeobpasoBaHue
OYKBEHHbIX

BblPa*KEHUN,

packpbiThe ckobok n 1 0
npueeaeHue

noAo6HbIX

cnaraembix

MNpeobpasoBaHue
OYKBEHHbIX

BblpaXKeHuUn,

pacKkpbITUe CKoboK 1 1 0
npuseaeHne

nNoAo6HbIX

cnaraembix

MNpeobpasoBaHue
H6YKBEHHbIX
BblpaXKeHuUN,
pacKpbITUE CKOBOK U
npuseaeHne

Bcer KoHTpoOnbHbI
o e paborTbl

MpaKTny
eckue
pabortbl

0

0

Dara
n3y4yeHuA

21.10.2026

22.10.2026

22.10.2026

05.11.2026

05.11.2026

09.11.2026

11.11.2026

12.11.2026

12.11.2026

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/B8L6Y203
A

https://m.edsoo.ru/B8L6Y203
A

https://m.edsoo.ru/L9D3R7P3
W

https://m.edsoo.ru/0O3Z7F7N4
0

https://m.edsoo.ru/Z5R5R8K9
M

https://m.edsoo.ru/W8L3C3K0
A

https://m.edsoo.ru/F4AM1B5V3
A

https://m.edsoo.ru/G8T2G2W
3)

https://m.edsoo.ru/Q7V9X3B3
L



Ne
n/

38

39

40

41

42

43

44

45

46

Konunuecrtso yacos

Tema ypoka Npakthy Darta ANeKTpPOoHHble unudpoBsble
Bcer KoHTponbHbI n3yyeHus ob6pasoBaTenbHble pecypcbl

eckue
o e paborTbl
pabortbl

NoAo6HbIX
cnaraembix

MpeobpaszoBaHue

OYKBEHHbIX

BbIPAXKEHUW,

pacKpbITUe CKOB6OK 1 1 0 0 16.11.2026
npueegeHue

noAo6HbIX

https://m.edsoo.ru/W7H2S5D5

Charaembix

MNpeobpasoBaHue

OYKBEHHbIX

BbIParKEHUW,

packpbiTve ckobok n 1 0 0 18.11.2026
npuseaeHue

NnoAo6HbIX

cnaraemblix

https://m.edsoo.ru/W7H2S5D5
V

CBoWcTBa CTEMNEHU C
HaTypasbHbIM 1 0 0 19.11.2026
nokasaresem

https://m.edsoo.ru/E1D9F1S0
D

CsoiicTBa cTeneHm ¢
HaTypasbHbIM 1 0 0 19.11.2026  https://m.edsoo.ru/H8E8I6R2Z
nokasarenem

CBoWcTBa CTEMEHU C
HaTypanbHbIM 1 0 0 23.11.2026
nokasaresnem

https://m.edsoo.ru/D6Q5E1X6
R

KoHTponbHaA
paboTa no

:CBol https: .edsoo.ru/D6Q5E1X6
Teme:CBolicTBa 1 1 0 55 11.2026 ps://m.edsoo.ru/D6Q
cTeneHn c R
HaTypaNbHbIM

NnoKa3aTtesiem

AHanus
KOHTPO/IbHOM 1 0 0 26.11.2026
paboTbl

https://m.edsoo.ru/D6Q5E1X6
R

https://m.edsoo.ru/W9T8V9Y9
D

MHoro4neHsol 1 0 0 26.11.2026

MHorouneHbl 1 0 0 30.11.2026  htps://m.edsoo.ru/Q1Z6W5G




n/

47

48

49

50

51

52

53

54

55

56

Tema ypoka

CnoxeHue,
BblYNTaHUeE,
YMHOXeHue
MHOTO4Y/1EHOB

CnoxeHue,
BblYNTaHUE,
YMHOeHne
MHOTO4Y/IEHOB

CnoxeHwue,
BblUMTaHWeE,
YMHOX€EHMne
MHOTO4Y/1EHOB

CnoxeHwue,
BblUMTaHWeE,
YMHOX€EHMe
MHOTO4Y/1EHOB

CnoxeHwue,
BblUMTaHWeE,
YMHOX€EHne
MHOTO4Y/1eHOB

dopmynbl
COKpaLWEHHOro
YMHOXeHWA

dopmynbl
COKpaLWEHHOro
YMHOXeHWA

dopmynbl
COKpaLWEHHOro
YMHOXeHWA

dopmynbl
COKpaLWEHHOro
YMHOXeHNA

dopmynbl
COKpaLWEHHOro
YMHOXeHWA

Konunuecrtso yacos

Bcer KoHTpoOnbHbI

(o)

e paborTbl

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

02.12.2026

03.12.2026

03.12.2026

07.12.2026

09.12.2026

10.12.2026

10.12.2026

14.12.2026

16.12.2026

17.12.2026

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/O4B5N1D9
K

https://m.edsoo.ru/L6P1B4Q3
G

https://m.edsoo.ru/R8R1R3S0
H

https://m.edsoo.ru/W5V7M2G
8z

https://m.edsoo.ru/W5V7M2G
8z

https://m.edsoo.ru/JSAOLSE2K

https://m.edsoo.ru/M3R6K503
R

https://m.edsoo.ru/B9M3C7E3
K

https://m.edsoo.ru/W4V6A5J8
0

https://m.edsoo.ru/I7F8K1W1
R




n/

57

58

59

60

61

62

63

64

65

66

Tema ypoka

dopmynbl
COKpaLlWéHHOro
YMHOEHUA

Pasnoxkenune
MHOTFOY1E€HOB Ha
MHOXUTEenm

Pasnoxkenune
MHOTFOY/1I€HOB Ha
MHOXUTenm

PaznoxkeHune
MHOroYN1eHOoB Ha
MHOXKUTENU

PaznoxkeHune
MHOroYn1eHoB Ha
MHOMUTENU

KoHTponbHaA
paboTa no teme
"Anrebpanyeckue
BblparkeHuma"

AHanus
KOHTPO/IbHOM
paboTbl

YpaBHeHue,
npasmna
npeobpasoBaHuA
YypaBHeHMUA,
pPaBHOCU/IbHOCTb
YypaBHeHUM

JInHekHoe

ypaBHeHUe C ogHOW

nepemeHHoMN,

pEMEHMeﬂMHeﬁHHX

ypaBHeHUM

JInHekHoe

Konunuecrtso yacos

Bcer KoHTpoOnbHbI
o e paborTbl

ypaBHeHWe C 0AHON | 0

nepemeHHoM,

pemeHmenMHeﬁHux

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

17.12.2026

21.12.2026

23.12.2026

24.12.2026

24.12.2026

28.12.2026

30.12.2026

11.01.2027

13.01.2027

14.01.2027

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/I7F8K1W1
R

https://m.edsoo.ru/S3X2C104
Q

https://m.edsoo.ru/W6C7R9L8
J

https://m.edsoo.ru/U9C7Q5A1
E

https://m.edsoo.ru/C5Q0N3Z71
C

https://m.edsoo.ru/N1R4K5L3
R

https://m.edsoo.ru/N1R4K5L3
R

https://m.edsoo.ru/I11Z8N3P90

https://m.edsoo.ru/M3S7Q7V5
F

https://m.edsoo.ru/W7P9X0V9
T




n/

67

68

69

70

71

72

73

74

75

Tema ypoka

ypaBHEHN

NnHeHoe
ypaBHEHWE C OAHOM
nepemeHHoMN,
pelleHne NMHENHbIX
YpaBHEHUN

NnHelHoe
yPpaBHEHME C O4HOM
nepemeHHOM,
peLleHne AMHENHbIX
ypaBHEHN

PeweHue 3agau ¢
NMOMOLLBIO
ypaBHEHN

PeweHue 3agau ¢
NMOMOLLBIO
ypaBHEHW

PeweHue 3agau ¢
NMOMOLLBIO
YypaBHEHW

PeweHue 3agau ¢
NMOMOLLBIO
YypaBHEHW

KoHTponbHaA
paboTa no
Teme:J/InHenHoe
ypaBHEHME C OAHOM
nepemeHHoM

JInHekHoe
ypaBHeHMe ¢ AByMA
nepemeHHbIMU U ero

rpaduk

JInHekHoe
ypaBHeHMe ¢ AByMA
nepemeHHbIMU U ero

rpaduk

Konunuecrtso yacos

Bcer KoHTpoOnbHbI

(o)

e paborTbl

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

14.01.2027

18.01.2027

20.01.2027

21.01.2027

21.01.2027

25.01.2027

27.01.2027

28.01.2027

28.01.2027

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/A9EON9K2
L

https://m.edsoo.ru/A9EON9K2
L

https://m.edsoo.ru/Q0P4Z716T

https://m.edsoo.ru/K8S910M3Z7

https://m.edsoo.ru/01Y3Q1R7
T

https://m.edsoo.ru/P1D2R6X4
\

https://m.edsoo.ru/P1D2R6X4
\

https://m.edsoo.ru/A1E6C6A5
\

https://m.edsoo.ru/Y405L6X6
H




n/

76

77

78

79

80

81

82

83

84

85

86

87

Tema ypoka

Cucrtema gByx
JINHEMHbIX
YyPaBHEHWI C ABYMS
nepemeHHbIMU

Cucrema aByx
JIMHENHbIX
YPaBHEHWU ¢ ABYMA
nepemeHHbIMU

Cucrema gByx
JIMHENHbIX
YPaBHEHUI ¢ ABYMSA
nepemeHHbIMU

Cucrema gByx
JIMHENHbIX
YPaBHEHWUI C ABYMSA
nepemeHHbIMK

Cucrema gByx
JIMHENHBbIX
YPaBHEHWUI C ABYMSA
nepemeHHbIMK

PeweHune cuctem
YyPpaBHEHW

PeweHune cuctem
YypaBHeHUM

PeweHune cucrem
ypaBHeHUM

PeweHnune cucrem
ypaBHeHUM

Pewenwne cucrem
ypaBHeHUM

Pewenwne cucrem
ypaBHeHUM

KOHTponbHasn
paboTa no teme
"JInHelHble

Konunuecrtso yacos

Bcer KoHTpoOnbHbI
o e paborTbl

1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

01.02.2027

03.02.2027

04.02.2027

04.02.2027

08.02.2027

10.02.2027

11.02.2027

11.02.2027

15.02.2027

17.02.2027

18.02.2027

18.02.2027

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/O5Y6P2ES
G

https://m.edsoo.ru/D6C619Y4X

https://m.edsoo.ru/Z4Q0B6V3
F

https://m.edsoo.ru/Z4Q0B6V3
F

https://m.edsoo.ru/S606H311P

https://m.edsoo.ru/P5E3H3E2
N

https://m.edsoo.ru/VAN4T273
B

https://m.edsoo.ru/K7U5K5T4
S

https://m.edsoo.ru/H3K3T9D9
Z

https://m.edsoo.ru/COV5D0X6
G

https://m.edsoo.ru/COV5D0X6
G

https://m.edsoo.ru/R6K3S3Y7Y




n/

88

89

90

91

92

93

94

95

96

97

98

99

Tema ypoka

ypaBHeHus"

AHanns
KOHTPOJIbHOM
paboTbl

KoopavHaTta Touku
Ha npAMoM

Yucnosble
NPOMEIKYTKMU

Yucnosble
NPOMEXKYTKM

PaccTosiHve mexay
ABYMA TOYKaMM
KOOPAMHATHOM
npsamoi

PaccTosiHve mexay
ABYMA TOYKaMM
KOOPAMHATHOM
npsamoi

MpamoyronbHaa
cucTema KoopauHart
Ha NJI0CKOCTH

MpamoyronbHaa
cucTema KoopauHat
Ha NJI0CKOCTH

MNpamoyronbHas
cucTemMa KoopamHat
Ha NN0CKOCTU

Mpumepbl rpaduKos,
3afaHHbIX
dopmynamm

Mpumepbl rpaduKos,
3afaHHbIX
dopmynamm

Mpumepbl rpaduKos,
3a4aHHbIX

Konunuecrtso yacos

Bcer KoHTpoOnbHbI
o e paborTbl

1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

1 0

1 0

1 0

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

24.02.2027

25.02.2027

25.02.2027

01.03.2027

03.03.2027

04.03.2027

04.03.2027

10.03.2027

11.03.2027

11.03.2027

15.03.2027

17.03.2027

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/R6K3S3Y7Y

https://m.edsoo.ru/T1IM9R8N9
C

https://m.edsoo.ru/X3W7U1Y2
\

https://m.edsoo.ru/W601M6K
9V

https://m.edsoo.ru/Y7H6I6F4P

https://m.edsoo.ru/U8G1B3S1
K

https://m.edsoo.ru/Z154M401
G

https://m.edsoo.ru/B2P4C4L8X

https://m.edsoo.ru/B2P4C4L8X

https://m.edsoo.ru/O3R1Y7C8
M

https://m.edsoo.ru/X8BOC7WO0
J

https://m.edsoo.ru/B9Y1F6C5




n/

10

10

10

10

10

10

10

10

10

10

11

11

11

11

Tema ypoka

dopmynamm

Mpumepsbl rpadumkos,

3a4aHHbIX
dopmynamm

YteHue rpadukos
peasibHbIX
3aBucuMmocTei

YteHue rpadukos
peasnbHbIX
3aBUCMMOCTEN

YteHne rpaduKkos
peanbHbIX
3aBMcMMocTen

MoHATHe PYyHKLUM

Mpaduk PyHKUMM

paduK dyHKUMM

CeoiicTBa dyHKUMI

CsoucTBa QyHKUNM

JInHenHaa pyHKUMA

JInHenHaa pyHKUMA

JInHenHaa pyHKUMA

MocTtpoeHne
rpaduKa MMHENHOM

dYHKUMM

MocTtpoeHne

Konunuecrtso yacos

Bcer KoHTpoOnbHbI
o e paborTbl

1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

18.03.2027

18.03.2027

22.03.2027

24.03.2027

25.03.2027

25.03.2027

05.04.2027

07.04.2027

08.04.2027

08.04.2027

12.04.2027

14.04.2027

15.04.2027

15.04.2027

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

w

https://m.edsoo.ru/B9Y1F6C5
W

https://m.edsoo.ru/Z8K1X9C7S

https://m.edsoo.ru/V1H2N7V6
T

https://m.edsoo.ru/V1H2N7V6
T

https://m.edsoo.ru/E6LODST6R

https://m.edsoo.ru/W8Y5D9E4
N

https://m.edsoo.ru/W8Y5D9E4
N

https://m.edsoo.ru/NOV5A4H4
S

https://m.edsoo.ru/F2L9C4W1
E

https://m.edsoo.ru/L5J6Q650S

https://m.edsoo.ru/V3X7L3B5X

https://m.edsoo.ru/V3X7L3B5X

https://m.edsoo.ru/C7M8V4I8
0

https://m.edsoo.ru/O0I9YOP4Z




11

11

11

11

11

11

12

12

12

Tema ypoka

rpaduKa IMHENHOM
dYHKUMM

Mpadumk GyHKUMK Y
=|x|

lpaduK yHKLMM Y
=|x|

lpaduK yHKLMM Y
=|x|

KoHTponbHaA
paboTa no teme
"KoopgmHaTbl 1
rpadukun. GyHKLMN"
/ Bcepoccuitckan
npoBepoYHasn
pabota

AHanus
KOHTPOJIbHOM
paboTbl

MNosTopeHue
OCHOBHbIX NOHATUI
N meToaoB Kypca 7
Knacca, obobuieHne
3HAHUM

NosTopeHue
OCHOBHbIX MNOHATUI
N MmeToaoB Kypca 7
Knacca, obobuieHne
3HaHWM

NMosTopeHue
OCHOBHbIX NOHATUI
N MmeToaoB Kypca 7
Knacca, obobuieHne
3HaHWM

NMosTopeHue
OCHOBHbIX NOHATUI
N MmeToa0B Kypca 7
Knacca, obobuieHne

Konunuecrtso yacos

Bcer KoHTpoOnbHbI
o e paborTbl

1 0

0

0
1 1
1 0
1 0
1 0
1 0
1 0

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

19.04.2027

21.04.2027

22.04.2027

22.04.2027

26.04.2027

28.04.2027

29.04.2027

29.04.2027

05.05.2027

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/R2U301W
7Q

https://m.edsoo.ru/X9N8M8F7
Y

https://m.edsoo.ru/X9N8M8F7
Y

https://m.edsoo.ru/C7Y5J9H4L

https://m.edsoo.ru/C7Y5J9HAL

https://m.edsoo.ru/Y7T4Q9V7
T

https://m.edsoo.ru/Z4U4F6D8
E




n/

12

12

12

12

12

12

12

13

Tema ypoka

3HaHWI

MosTopeHune
OCHOBHbIX MOHATUM
M MmeToaoB Kypca 7
Knacca, obobuieHne
3HaHWM

MNosTopeHue
OCHOBHbIX MOHATUM
N meToA0B Kypca 7
Knacca, obobuieHne
3HAHWUM

UTtorosan
KOHTPO/IbHanA
pabora /
Bcepoccuiickas
nposepoyHas
pabota

AHanus
KOHTPOJIbHOM
paboTbl

MNosTopeHue
OCHOBHbIX NOHATUI
N meToaoB Kypca 7
Knacca, obobuieHne
3HaHWM

NosTopeHue
OCHOBHbIX MNOHATUI
N MmeToaoB Kypca 7
Knacca, obobuieHne
3HaHWM

NMosTopeHue
OCHOBHbIX NOHATUI
N MmeToaoB Kypca 7
Knacca, obobuieHne
3HaHWM

NosTopeHue
OCHOBHbIX NOHATUM
N MeToA08B Kypca 7

Konunuecrtso yacos

Bcer KoHTpoOnbHbI

(o)

=

e paborTbl

MpaKTny
eckue
pabortbl

Dara
n3y4yeHuA

06.05.2027

06.05.2027

12.05.2027

13.05.2027

13.05.2027

17.05.2027

19.05.2027

20.05.2027

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/G2M4M7S
6U

https://m.edsoo.ru/DI9L608TS
G

https://m.edsoo.ru/E6Y1L5Z3S

https://m.edsoo.ru/Q1W2K2P2
|

https://m.edsoo.ru/D1K0Y4K3
C

https://m.edsoo.ru/Q1W2K2P2
|

https://m.edsoo.ru/Q1W2K2P2
|

https://m.edsoo.ru/Q1W2K2P2
|




n/

13

13

13

13

13

13

Tema ypoka

Knacca, obobuieHne
3HaHUM

MosTopeHune
OCHOBHbIX MOHATUM
N meToA0B Kypca 7
Knacca, obobuieHne
3HaHWM

MNosTopeHue
OCHOBHbIX MOHATUN
N meToaoB Kypca 7
Knacca, obobuieHne
3HAHWUM

MNosTopeHue
OCHOBHbIX NOHATUI
n meToaoB Kypca 7
Knacca, obobuieHne
3HAHUM

MNosTopeHue
OCHOBHbIX NOHATUI
N meToaoB Kypca 7
Knacca, obobuieHne
3HAHUM

MNosTopeHue
OCHOBHbIX NOHATUI
N MmeToaoB Kypca 7
Knacca, obobuieHne
3HaHWM

NosTopeHue
OCHOBHbIX NOHATUI
N MmeToaoB Kypca 7
Knacca, obobuieHne
3HaHWM

OBLLUEE KOJIMYECTBO

YACOB MO NMPOrPAMME

Konunuecrtso yacos

Bcer KoHTpoOnbHbI
o e paborTbl

1 0
1 0
1 0
1 0
1 0
1 0
137 8

MpaKTny Aara
eckue nU3yyeHusA
pabortbl

0 20.05.2027
0 24.05.2027
0 26.05.2027
0

0

0

0

ONeKTpOoHHbIe uudpoBble
obpasoBaTenbHble pecypcbl

https://m.edsoo.ru/Q1W2K2P2
|

https://m.edsoo.ru/Q1W2K2P2
|

https://m.edsoo.ru/Q1W2K2P2
|




NPOBEPAEMbIE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OEPA3OBATE/IbHOM

MPOrPAMMDbI
7 KNACC
Kopa . o
DOBEPAEMOFO MpoBepsaemble NpeaMmeTHble pe3y/ibTaTbl 0OCBOEHWUA OCHOBHOI 06pasoBaTesibHOM
n mor
nporpammbl 0CHOBHOro obuiero o6pasoBaHus
pesyabTaTta
1 Yucna v BblumMcaeHun
11 BbINONHATL, cOYEeTadA YCTHbIE U MUCbMEHHbIE NPUEMbI, apudmeTUYecKkue AencTBma ¢
' PaLMOHaNbHbIMMU YMCAAMM
HaxoauTb 3Ha4YeHMA YNCOBbIX BbipaXKeHWUIN, MPUMEHATb pa3HoobpasHble cnocobbl 1
1.2 NPUEMBI BbIMMCNEHUA 3HAYEHWUI APOOHbIX BbIParKeHWU, cofeprKalmx 0ObIKHOBEHHbIE U
AecATUYHble Apobu
MepexoauTb OT 0gHOM GOpPMbI 3aNMCK YMUCEN K Apyroi (Npeobpa3oBbiBaTb AECATUYHYIO
1.3 Apobb B 06bIKHOBEHHYH0, 06bIKHOBEHHYIO B LECATUYHYIO, B YAaCTHOCTU, B BECKOHEYHYIO
AeCATUYHYIO Apobb)
1.4 CpaBHMBaTb W yNOPAA0YMBATb PaLMOHANbHbIE YMCNA
1.5 OKpyrnaTb uncna
16 BbINONHATL NPUKUAKY U OLEHKY pe3y/ibTaTa BblYUCAEHUIN, OLLEHKY 3HAaYEHUI YNCNOBbIX
' BbIpaKeHU. BbINONHATb AeMCTBUA CO CTENEHAMM C HATYPasIbHbIMW MOKa3aTenaMm
1.7 MPUMEHATb NPU3HAKKN AEMMOCTH, PA3NOKEHNE HA MHOXKUTENN HAaTYPabHbIX YNCEN
PewaTtb NpaKTMKO-OPUEHTUPOBAHHbIE 3aa4M, CBA3AHHbIE C OTHOLIEHNEM BE/IUYMH,
1.8 NPOMNOPLMOHANBbHOCTBIO BEIMYMH, MPOLLEHTAMW, UHTEPNPETUPOBATL PE3Y/IbTATbl PELUEHUA
3a/ia4 C y4ETOM OrpaHUYEHUN, CBA3AHHbIX CO CBOMCTBAMM paccMaTpmMBaeMbix 06 bEKTOB
2 Anrebpanyeckune BblipaxkeHus
21 Mcnonb3oBaTb anrebpanyeckyro TEPMUHONIOMMIO U CUMBOJIMKY, MPUMEHATL €€ B npoLiecce
' 0CBOEHMSA y4ebHOro matepunana
2.2 HaxoauTb 3HaYeHMA 6YKBEHHbIX BbIPAXKEHUIM NPU 334aHHbIX 3HAYEHUAX NEPEMEHHbIX
23 BbINONHATL Npeobpa3oBaHmMA LEoro BblparKeHUs B MHOTOU/IEH NpuBeAeHMEM NOA00HbIX
' Cnaraemblx, PacKpbITUEM CKOBOK
24 BbINONHATL YMHOMEHME OAHOUYIEHA HA MHOTOY/IEH U MHOTOY/1IEHA Ha MHOTOYJIEH,
' NPUMeHsTb GOpMY/bl KBagpaTa CYMMbl M KBagpaTa pasHOCTH
OcyLecTBAATb Pa3/IoKEHME MHOIOUY/IEHOB HA MHOMUTENN C MOMOLLLbIO BbIHECEHMSA 33
2.5 CKOOKM 06LEero MHOXKUTENSA, TPYNNMPOBKU CaraemMblxX, NpUMeHeHMa Gopmyn
COKPALLLEHHOIO YMHOXEHMA




Kog, - ”
Mposepsembie NpegmeTHble pe3yibTaTbl 0CBOEHUSA OCHOBHOW 06pa3oBaTenbHOIA

nposepAemoro
nporpammbl 0CHOBHOro o6uiero o6pasoBaHua
pesyabTaTta
26 MpumeHATb Npeobpa3oBaHUA MHOMOYIEHOB A/1A PeLIeHNA Pa3INYHbIX 33434 13
' MATEMATUKU, CMEXKHbIX NPeAMETOB, U3 PeasibHOM NPAKTUKK
97 Mcnosib30oBaTb CBOMCTBA CTEMEHEN C HaTypasibHbIMM MOKa3aTenamMmmn anasa npeobpasoBaHmn
' BbIpaXKeH Ui
3 YpaBHEeHUA N HEPABEHCTBA
PelwwaTb IMHENHbIE YPAaBHEHUSA C OAHOM NepeMeHHOM, NPUMeHSAsA NpPaBuaa Nnepexoaa ot
3.1 NCXOLHOrO YpaBHEHMA K paBHOCUIbHOMY eMmy. MpoBepaTb, ABNAETCA /I YAC/IO KOPHEM
ypaBHeHUs
3.2 MpuMmeHATb rpadmyeckne MeToabl NPU pPeLeHUN IMHENHbIX YPAaBHEHWUI N X CUCTEM
33 MoabupaTtb NpMMepbl Nap YMUCEN, ABAAOLLMNXCA peLlEHNEM IMHENHOTO YPAaBHEHUA C ABYMSA
' nepemeHHbIMM
3.4 CTpouTb B KOOPAMHATHOM NAOCKOCTU rPadUK IMHENHOIO YpPaBHEHMUA C ABYMA
' nepemeHHbIMU; NONb3yACh rPadUMKOM, NPUBOAUTL NPUMEPDI PeLLIEHUA YpaBHEHMUSA
35 PewaTtb cnuctembl ABYX IMHEWHBIX YPAaBHEHWUI C ABYMA NePEeMeHHbIMU, B TOM YUC/e
' rpapuyecku
CocTaBnATb M peLwaTtb IMHENHOE YPaBHEHUE MU CUCTEMY JIMHEMHBIX YPAaBHEHWUI NO
3.6 YCNOBMIO 33434M, MHTEPMPETMPOBATL B COOTBETCTBMM C KOHTEKCTOM 33434M NOYYEHHbIN
pe3synbTaTt
4 KoopamnHatel 1 rpadmkn. OyHKLNK
MN306pakaTb Ha KOOPAMHATHOM NPAMOM TOYKMN, COOTBETCTBYOLLME 3a4aHHbIM
4.1 KOOpAMHATAM, SIy4m, OTPE3KU, MHTEPBAbI, 3aNMNCbIBATb YMC/I0BbIE MPOMENKYTKM Ha
anrebpanyeckom nA3blke
4.2 OTMeyaTb B KOOPAMHATHOM MNNOCKOCTM TOUKM MO 3343aHHBIM KOOpAMHATaM
4.3 CTpouTb rpaduKmM NMHENRHbIX GyHKUMIA. CTpouTb rpaduKk pyHKUMK ¥ = |X|
OnuncbIBaTb C MOMOLLBIO GYHKUMIA M3BECTHbIE 3aBUCUMMOCTU MEXAY BENMYMHAMM: CKOPOCTb,
4.4 BpPEMSA, PaccToAHMUE, LEHY, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAMUTENBHOCTb, BpeMA, 06bEM
paboTbl
4.5 HaxoauTb 3HaueHMe GpyHKUMM MO 3HAYEHUIO e€ apryMeHTa
46 MoHUMaTb rpadmyeckunit cnocob npeactaBAeHUA U aHanM3a MHOPMaLUK, U3BNEKATb U
' NHTEepPNpPeTUPOBaTb MHGOPMALMIO U3 TPadUKOB peasbHbIX NPOLECCOB U 3aBUCUMOCTEN

8 KNIACC



Kopa

MposepaemMble NpegMeTHbIe pe3y/ibTaTbl 0CBOEHUA OCHOBHOI 06pa3oBaTenbHoOM

nposepAemoro
nporpammbl OCHOBHOro obuiero o6pasoBaHus
pesynbrata
1 Yucna v BbluMCAEHUA
Ncnonb3oBaTb HaYanbHble NPeaCcTaBAeHNA O MHOXKECTBE AeNCTBUTENbHbIX YNCcen AN
1.1 CpPaBHEHMA, OKPYINEHMA N BblMUCAEHWUI, N306paXKaTb AENCTBUTEbHbBIE YMCNA TOYKAMU Ha
KOOPAMHATHOM NPAMOM
MpUMeHATb NOHATUE APUPMETUYECKOTO KBALPATHOIO KOPHS, HAXOAUTb KBAAPATHbIE KOPHY,
1.2 NCNob3ys NPU HEOHXOAMMOCTU KanbKyAATOP, BbINONAHATL NPeobpa3oBaHmMA BblpaXKeHUN,
CoAEeprKalLMX KBagpaTHbIE KOPHU, MCNOJ/Ib3YA CBOWCTBA KOpHEW
13 Ncnonb3oBaTh 3anmncu 60bLLNX M MaiblX YUCEN C MOMOLLBIO AECATUYHbIX Apoben
' cTeneHei uncaa 10
2 Anrebpanyeckune BblipaxKeHUn
51 MpPUMeHATb NOHATUE CTENEHM C LEe/IbIM NOKa3aTenem, BbINONHATL NpeobpasoBaHmA
' BbIPaXEHUI, COAepKaLLMX CTENEHM C LLe/IbIM NOKa3aTenem
59 BbINONHATL TOXKAECTBEHHbIE NPeobpa3oBaHMA PaALMOHA/bHbIX BbIPAaXKEHUIN Ha OCHOBE
' npaBua 4eNCcTBUN Hag MHOToYIeHaMM U anrebpanyeckumm gpobamm
2.3 PacknagblBaTb KBaAPATHLIN TPEXYNEH HA MHOXUTENN
54 MpumeHsaTb NpeobpaszoBaHuUA BbIpaXKEHUN ANA PeLLEHUA PAa3ANYHbIX 33434 U3 MaTeMATUKK,
' CMEXHbIX NPeAMETOB, U3 PeasibHON NPAKTUKM
3 YpaBHeHMA 1 HepaBeHCTBA
3.1 PewaTtb MHelHbIe, KBaAPaTHbIE YPABHEHMA U PALLMOHANbHbIE YPaBHEHUA, CBOAALLMECA K
' HWUM, CUCTEMBI A,BYX YPABHEHWUI C ABYMA NepemMeHHbIMU
MpoBoguTb NpocTeLLNE UCCNeL0BAHUA YPaBHEHUI U CUCTEM YPaBHEHMIA, B TOM Ymncae ¢
3.2 npuMmeHeHneM rpaduyeckmx NpeacTaBaeHuii (YCTaHaBNMBaTb, UMEET /i ypaBHEHME UAN
CUCTEMA YPABHEHWUI peLleHnn, eCiv UMeEeT, TO CKOJIbKO, U npoyee)
MepexoguTb OT CIOBECHON GOPMYAINPOBKM 3343a4M K e€ anrebpanyeckont moaenu ¢
3.3 NMOMOLLbIO COCTABNEHUA YPABHEHUA UAN CUCTEMbI YPaBHEHWUIM, MHTEPNPETUPOBATL B
COOTBETCTBMM C KOHTEKCTOM 334341 NOAYYEHHbIN pe3yabTaT
MpUMEHATbL CBOMCTBA YNC/IOBbIX HEPABEHCTB A/1 CPaBHEHMUA, OLEHKM, PewwaTtb IMHENHble
3.4 HepaBeHCTBA C O4HOW NepeMeHHOM U UX CUCTEMbI, AaBaTb rpadUUECKYIO MAIOCTPALLUIO
MHOXEeCTBa peLlleHnn HepaBeHCTBA, CUCTEMbI HEPABEHCTB
4 DyHKUMM
MoHWUMaTb U MCNONb30BaATb PYHKLMOHANbHbIE MOHATUA U A3bIK (TEPMUHbBI, CUMBOJIMYECKUNE
41 0603HayeHus), onpeaensate 3HaYeHne GyHKLMM NO 3HAYEHUIO apryMeHTa, onpesensTb
cBoMcTBa PpyHKUMM NO eé rpaduKry
49 CTpounTb rpadmKm anemeHTapHbIX GYHKUUM BUAA:

y=k/xy=k/x ,y =x?y=x3,y = |x|, onucbiBaTb CBONCTBaA YNCNOBOIN GYHKLMM MO €& rpadury




9 K/IACC

Kog, - o
pOBEPAEMOTO MpoBepsaemMble NpegMeTHbIe pe3y/ibTaTbl 0CBOEHUA OCHOBHOW 06pa3oBaTesibHOM
n mor
nporpammbl 0CHOBHOro obuiero o6pasoBaHus
pesyabTaTta
1 Yucna v BbluMCAEHMUA
1.1 CpaBHMBATb M yNOpPAAOYMBATb PALLMOHA/IbHbIE N UPPALMOHAbHbIE YMCAa
12 BbINoNHATL apudmeTUyeckne 4encTBMA C PaLMOHaIbHbIMU YACAMM, COYETAA YCTHbIE U
' NMUCbMEHHbIe NPUEMDbI, BbINMOHATb BbIMUCAEHMSA C MPPALMOHANbHBIMM YNCAAMM
13 HaxoauTb 3HaYyeHMA cTeneHen ¢ uebiMM NoKasaTeNsMU U KOPHE, BbIYUCIATb 3HAYEHUSA
' UMCNOBbIX BbIPaXKeHM
14 OKpyrnAaTb AeACTBUTEbHbBIE YMCNA, BbINMOAHATL NMPUKUAKY Pe3y/ibTaTa BbIMUCAEHUN, OLLEHKY
' YMCNOBBIX BblPaXKEHWUI
2 YpaBHeHMA 1 HepaBeHCTBA
)1 PewaTtb MHeElHbIE U KBaApaTHble YPaBHEHUA, ypaBHEHUA, CBOAALLMECA K HUM, NpoCcTeilume
' ApOo6HO-paLMOHaNbHbIe YpaBHEHMA
22 PewaTtb cuctembl ABYX IMHEWHbIX YPABHEHWUI C ABYMSA NEPEMEHHbIMU U CUCTEMbI ABYX YPaB-
' HEHWI, B KOTOPbIX OAHO YPaBHEHWE He ABAAETCA IMHENHbIM
23 PewaTtb TeKCTOBbIE 334a4M anrebpanyeckmm cnocobom ¢ MOMOLLbIO COCTaBAEHUA YpaBHEHMA
' WAW CUCTEMbI ABYX YPABHEHWUI C ABYMSA NepeMeHHbIMM
MpoBoguTb NpocTenLLnE UCCNeL0BaHNA YPAaBHEHMUI U CUCTEM YPABHEHWIA, B TOM YMCAE C
2.4 npumeHeHnem rpaduyeckmx NpeacTaBaeHuii (Hanpumep, ycTaHaBAUBATb, UMEET /iU
YPaBHEHWE UAN CUCTEMA YPABHEHWUI PELLEHMs, eCIM UMEET, TO CKObKO)
PewaTtb MHelHble HEPABEHCTBA, KBaAPaTHbIE HEPABEHCTBA, M306paKaTb pelleHune
2.5 . .
HepaBEeHCTB Ha YNC/IOBOW NPAMOW, 3aNUCbIBaTb PeLLEHNE C MOMOLLbIO CUMBOIOB
PewaTtb cncTeMbl IMHEMHbIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BK/OYAtOLWME KBagpaTHOE
2.6 HepaBeHCTBO, M306parKaTb pPeLleHNe CUCTEMbI HEPABEHCTB Ha YMC/I0BOM NPSAMONA,
3anuMcbIBaThb peLleHne ¢ NOMOLLbI CUMBO/IOB
2.7 Mcnonb3oBaTb HEpPaBEHCTBA NPU PELLEHUMN PA3/IMYHbIX 33434
3 DyHKUMM
PacnosHaBaTb GpYyHKUMM M3YyYEHHbIX BUAOB. MOKa3bliBaTb CXEMATUYECKU PACNO/IOKEHME Ha
3.1 KOOPAMHATHOM NAOCKOCTM rpadunKoB GpyHKUmMI Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c,
B 3aBMCMMOCTM OT 3HaYeHUI KO3IPOULMEHTOB, ONUCBbIBATb CBOMCTBA QYHKLNI
39 MoKa3bIBaTb CXEMATUYECKM PACNOIOKEHNE HA KOOPAMHATHOM NAOCKOCTU rpaduKkos
' dyHKUMA BUaa y = VX, y = | x| u onucbiBaTb cBOMCTBA GYHKLNIMA
33 CTpounTb 1 M306paxkaTb CXeMaTUYeCcKun rpadpuKmn KBagpaTUUHbIX GYHKUMI, ONUCbIBaTb
' CBOMCTBA KBaAPATUUYHbIX PYHKUMI NO UX rpadmKam




Kog, - o
Mposepsembie npegmeTHble pe3y/ibTaTbl 0CBOEHUSA OCHOBHOW 06pa3oBaTesibHOM

nposepAemoro
nporpammbl 0CHOBHOro o6uiero o6pasoBaHua
pesyabTaTta
3.4 PacnosHaBaTb KBagpaTUUHYo GYHKLMIO MO dopmyne, NPMBOLUTL NMPUMEpPbI KBaAPATUYHbIX
' bYHKLMIA U3 peanbHOM XKU3HU, GU3UKKU, reOMeTPUMU
4 Apndmetnyeckasa 1 reomeTpuyeckasn nporpeccuu
a1 PacnosHaBaTb apnPpMeTUYECKYIO U FEOMETPUYECKYHO NPOrPeccMm Npu pasHbix cnocobax
' 3agaHuA
49 BbINOAHATL BbIYMCAEHUS C UCNONb30BaHMEM GOPMYAN N-ro YaeHa apudMeTUYecKomn u
' reomMeTpuYecKomn NPorpeccunit, CcyMmbl NEPBbIX N YJEHOB
4.3 MN306parkaTb YaeHbl NOC/e40BaTENbHOCTM TOYKAaMM Ha KOOPAMHATHOM NJIOCKOCTH
44 Pewatb 3aga4m, cBA3aHHbIE C YNCNOBLIMU NOCAEA0BATENbHOCTAMM, B TOM YMC/E 33434M U3
' peanbHOM XM3HU (C UCNOIb30BAHMEM KaNlbKyAATOPa, LUPPOBbLIX TEXHONOIMI)

MPOBEPAEMBbIE /IEMEHTbI COAEPXAHUA

7 KNACC
Kopg, MpoBepAeMblii aneMeHT cogepKaHusa
1 Yuncna v BbluMCNEHUA
Opobun 0bbIKHOBEHHbIE U AECATUYHbIE, NEPEXOL OT oAHOW Gopmbl 3anucu gpobeli K gpyron.
1.1 MoHATME PAaLMOHANBHOIO YMCAA, 3aNNCh, CPAaBHEHME, YNOPALOUYMBAHME PALLMOHANBHBIX
yncen
12 ApudmeTnyeckme AeUCTBUA C paLMOHaNAbHBIMKM YNCnamu. PelleHne 33434 U3 peanbHOM
' NPaKTUKKM Ha YacTu, Ha Apobu
13 CTeneHb ¢ HaTypasibHbIM MOKasaTenem: onpeaeneHune, npeobpasoBaHMe BbIPaKeHMUI Ha
' OCHOBE onpeaeneHuns, 3anncb 6obLLMX YMCen
14 MpoueHTbI, 3aN1Ccb NPOLLEHTOB B BUAE Apobu 1 Apobu B BUAE NPOLLEHTOB. TPM OCHOBHbIE
' 3a/ia4M Ha NPOLLEHTbI, peLleHne 33434 U3 peanbHOM NPaKTUKK
1.5 MpuMeHeHWe NPU3HAKOB AEIMMOCTU, PA3/IOKEHNE HA MHOMKUTENM HATYPasIbHbIX YMCEN
1.6 PeanbHble 3aBUCMMOCTU, B TOM YMCIe NPAMAn M obpaTHaA NPONoOPLMOHaAbHOCTH
2 AnrebpanyecKkure BblparkeHUs
51 MepeMeHHble, YNCNOBOE 3HAYEHME BbIPAXKEHUA C NepeMeHHON. JonycTumMble 3HAYEHMSA
' nepemeHHbIX
29 MpeacTaBaeHWe 3aBUCMMOCTU MeKAY BeAnYMHamu B Buae dopmybl. BelumcnerHus no pop-
' Myaam
2.3 MpeobpasoBaHue OYKBEHHbIX BbIPaXKEHWUN, TOXKAECTBEHHO PABHbIE BbIPaXKeHUs




Kopa MpoBepAeMbi 31eMEHT cogepKaHuA

2.4 CBOWCTBaA CTEMEHW C HaTypa/ibHbIM MOKa3aTe em
55 OpHouneHbl U MHOrouneHbl. CTeneHb MHOroueHa. CnoXKeHue, BbldUTaHUE, YMHOMXKEHME
' MHOFO4/1EHOB
26 PopmMynbl COKPALLEHHOTO YMHOXEHMA: KBAAPAT CYMMbl M KBagpaT pasHocTu. Popmyna
' pPa3HOCTM KBaApaToB. PasnoxeHne MHOrOYIEHOB Ha MHOXKUTENN
3 YpaBHeHua
31 YpaBHeHUe, KOpeHb ypaBHeHUA, NpaBuia NpeobpasoBaHMA ypaBHEHWA, PaBHOCUAbHOCTb
' ypaBHeHuM
3.2 JInHelHoe ypaBHEHME C OA4HOM NEPEMEHHOM, YNCNO KOPHEN IMHEMHOTO YpaBHEHNUS,
' peLleHne IMHENHbIX YPaBHEHWI
33 CocraBneHue ypaBHEHWUI MO YCN0BMIO 3a4a4M. PelleHne TEKCTOBbIX 3a4a4 C MOMOLLLBHO YpaB-
' HEHWIA
3.4 JInHeliHoe ypaBHeHMe ¢ ABYMA NepeMeHHbIMU 1 ero rpaduk
Cuctema ABYX IMHENHbIX ypaBHEHUI C ABYMA NepeMeHHbIMU. PeleHune cuctem ypaBHeHUM
3.5 cnocobom noacTaHoBKU. MNpumepbl peLleHma TEKCTOBbIX 334a4 C NOMOLLbIO CUCTEM YpaB-
HeHwWi
4 KoopanHatbl 1 rpadmkun. PyHKLUK
4.1 KoopanHaTta TOYKM Ha NpsiMoli
4.2 Yucnosble NPOMEKYTKU. PacCTOAHWE Mexay ABYMA TOYKAMM KOOPANHATHOW NPSAMON
43 MpamoyronbHaa cuctema KoopanHaT, ocu Ox n Oy. Abcumcca n opamHaTa TOYKM Ha Koop-
' AVNHATHOW NJIOCKOCTH
4.4 Mpumepbl rpadunKoB, 3agaHHbIX popmynamu. YteHne rpadmKoB peasibHbIX 3aBUCUMOCTEN
4.5 MoHaTue dyHKuMK. MpaduKk dyHKumK. CeolcTBa GYHKLMN
4.6 NnHeitHan GyHKUMA, eé rpaduk. MpaduKk dyHKUMM y = |X|
4.7 Ipaduryeckoe peleHme MMHENHDBIX YPABHEHWNIN N CUCTEM JIMHEMHbIX YPAaBHEHUMN
8 KNIACC
Kopg, MpoBepaeMblit a1eMeHT coaepKaHus
1 Yncna u BbluMCAEHUA
11 KBagpaTHbIi KOpeHb M3 Yncna. NoHaTne 06 MppaLmoHasibHOM Yncae. JecatuuHble Nnpubam-
' KEHUA UpPaLMOHaNbHbIX Yncen




Kopa MpoBepAeMbi 31eMEHT cogepKaHuA

CBoiicTBa apnPMeTUYECKMX KBaAPaATHbIX KOPHEN U NX NPUMEHEHUE K Npeobpa3oBaHmio

1.2 YMCNOBbIX BbIPAXKEHWUI N BblMUCAEHUAM. [leNCcTBUTENbHbIE YACNA

1.3 CteneHb c uenbiM rnokasartesiem n eé ceocTaa. CTaHaapTHaAs 3annch YnUcaa

2 Anrebpanyeckune BblpaxKeHus

2.1 KBagpaTHbI TPEXY/IEH, PA3/IOXKEHUE KBAAPATHOrO TPEXYIEHA HA MHOXUTENN
2.2 Anrebpanyeckas apobb. OCHOBHOE CBOMCTBO anrebpanyeckomn apobu

2.3 CnoxeHue, BbliMTaHME, YMHOXKEHWE, AeNeHne anrebpanyeckux gpobei

2.4 PaumoHanbHbIe BbipaXKeHUA 1 Ux npeobpasoBaHue

3 YpaBHeHMA 1 HepaBeHCTBa

3.1 KBagpaTHoe ypaBHeHue, Gopmy/ia KOpHEW KBaapaTHOro ypaBHeHus. Teopema Bueta
3.2 PeleHune ypaBHeHWI, CBOAALLMXCA K IMHEAHBIM U KBaAPaTHbIM

3.3 MpocTewmne gpobHO-paLMOHaNbHble YpaBHEHMUA

Mpaduryeckas MHTepnNpeTauma ypaBHEHWI C ABYMS NepeMeHHbIMU U CUCTEM JINHEHbIX YPaB-
3.4 HEHWI ¢ ABYMA NepemeHHbIMU. MpuMepbl peleHns CUCTEM HEeJIMHEWHbIX YPaBHEHWUI C
ABYMA NepemeHHbIMM

3.5 PeleHune TeKCTOBbIX 33434 anrebpanyecknm cnocobom
3.6 Yncnosble HepaBeHCTBA M UX CBOMCTBA
3.7 HepaBeHCTBO C 04HOM NepemeHHOoM
3.8 PaBHOCMAbLHOCTb HEPABEHCTB
3.9 JInHelHble HepaBeHCTBa C O4HON NepeMeHHOM
3.10 CuctemMbl IMHENHbBIX HEPABEHCTB C O4HOM NepemeHHON
4 PyHKUMM
a1 MoHaTMe PyHKUMK. OBNacTb onpeaeneHnsa U MHOXKECTBO 3Ha4YeHU dyHKLMU. Cnocobbl
' 334aHNA GYHKLUMIA
4.2 paduKk GyHKUMK. YTeHMe cBONCTB PYHKLUM NO e€ rpadpury
4.3 Mpumepbl rpadnKoB GYHKLMIA, OTParKatOLWMX peasibHble NpoLLecchl
®PyHKUMK, ONUCbIBAOLLME NPAMYLO M 0BPATHYHO MPONOPUNOHA/bHbIE 3aBUCUMOCTH, UX
4.4 rpadukm
4.5 DyHKUMKN y =x2 y = x3
4.6 OyHkuMn y =[x, y = [x/

4.7 lpadumyeckoe pelleHme ypaBHEHWUIA U CUCTEM YPaBHEHWMIA




9 K/IACC

Kopa MpoBepAeMbii 31eMEHT cogepKaHuA
1 Yucna n BblYUCIEHMA
1.1 PauunoHasnbHble Yncna, nppaumoHasibHbIe YACAa, KOHEYHbIE U BeCKOHEeYHble AecATUYHbIE Apobun

MHOKeCTBO AeNCTBUTE/IbHbIX YMCeN, AENCTBUTEbHbIE YMC/Ia KaK BECKOHEUHble AeCATUYHbIE
1.2 Apob6u. B3aMMHO 0iHO3HAYHOE COOTBETCTBUE MEXKAY MHOMKECTBOM AENCTBUTE/IbHbIX Yncen
N KOOPANHATHOMN NpsAMoit. CpaBHeHUe AeUCTBUTE/IbHbIX YnCen

13 ApudmeTnyeckune AencTemaA ¢ 4eiCTBUTENbHBIMM YUCAAMU

N3mepeHuna, npnbanKeHns, oLeHKN. Paamepbl 06bEKTOB OKPYKAKOLLEro MUPa, AUTENIbHOCTb
1.4 NpPoL,ECcCcoB B OKpy:Katowwem mupe. MpnbankEHHoe 3HaYeHMEe BEIMYMHBI, TOYHOCTb NPUBANIKEHUA.
Okpyrnenue yncen. NMpuKKUAKa 1 OLEHKA Pe3yNbTaToB BblYUCAEHWIA

2 YpaBHeHMA 1 HepaBeHCTBA
2.1 YpaBHeHUs c 04HON NepeMeHHON
2.2 JInHelHoe ypaBHeHMe. PelleHWe ypaBHEHUN, CBOASALLUMXCS K IMHENHBIM
2.3 KBagpaTHoe ypaBHeHUe. PelleHne ypaBHEHW, CBOSALMXCA K KBAZPATHbIM
54 BukBagpaTHoe ypaBHeHMe. NpuMepbl pelleHmnsa ypaBHEHU TPETbeN N YETBEPTON CcTeneHewn
' pas/ioKeHNeM Ha MHOXUTENN
2.5 PeweHune ApobHO-paLMOHaNbHbIX YPaBHEHWI
2.6 Cuctembl ypaBHEHW
2.7 YpaBHeHMe ¢ ABYMA NePeMEHHbIMMU U ero rpadpuk
2.8 PelweHune cuctem ABYX IMHENHBIX YPAaBHEHUI C ABYMA NepPeMEHHbIMM
2.9 PelweHune cuctem ABYX ypaBHEHUI, OAHO M3 KOTOPbIX TMHENHOE, 3 APYroe — BTOPOM CTENEHMU
2.10 lpadmyeckaa MHTepnpeTauna CUCTEMbl YyPaBHEHWUI C ABYMA NEPEMEHHbBIMU
2.11 PeleHne TeKCTOBbIX 33434 anrebpanyecknm cnocobom
2.12 Yncnosble HepaBeHCTBA M UX CBOMCTBA
2.13 PelwweHne nMHENHbIX HEPABEHCTB C O4HOM NepemMeHHOM
2.14 PelweHne cuctem NIMHENHbIX HEPABEHCTB C O4HON NepeMeHHOM
2.15 KBagpaTHble HepaBeHCTBa
2.16 Ipadmyeckaa MHTepnpeTaLna HeEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMA NepeMEHHbIMM
3 DyHKUNM
3.1 KBagpaTuyHasa GyHKUmMA, eé rpaduK n ceolicTea. Mapabona, KoopanHaTbl BEPLUNHbLI Napabosibl,

OCb CMMMETPUU napa60nb|




Kopa MpoBepAeMbii 31eMEeHT cogepKaHua

3.2 Ipadukn pyHKRUMIN y=kx, y=kx+b n nx ceolictsa

3.3 Mpadukm dyHKUMI y=k/x, y = x> 1 nx coirctea

3.4 MpadmKM PyHKUNI, 1 UX CBOMCTBA

4 Yucnosble nocnegoBaTeibHOCTH

a1 OnpepeneHuve 1 cnocobbl 3a4aHNA YNCIOBbLIX NOC/ea0BaTeIbHOCTEN. 3aAaHune nocieno-
' BaTe/IbHOCTU PEKYPPEHTHOM hopmynoin n Gopmysion n-ro 4ieHa

49 ApudmeTtnyeckas nporpeccus. Popmynbl N-ro YneHa apudmMeTUYecKon NPorpeccnn, CyMmmsl
' nepBbiX N Y/1€HOB

43 lreomeTpuyeckan nporpeccus. Popmysbl N-ro YneHa reoMeTpUYecKom NPorpeccum, CyMmbl NePBbIX
' n 4NeHoB

a4 N306parkeHne YneHoB apuPpMeTUYECKOM U FeOMETPUYECKOMN NPOrpeccmnin ToYkamm Ha
' KOOPAMHATHOM NAOCKOCTU. JIMHEMHbIM W 3KCNOHEHUMaNbHbIA POCT

4.5 CnoxHble NpoLeHTbl

NPOBEPAEMbIE HA Or3 N0 MATEMATUKE TPEBOBAHWA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA3OBATE/IbHOW NPOrPAMMbI OCHOBHOIO OBLLEFO OEPA3OBAHUA

Kopg
nposepsemoro
Tpe6oBaHuA

MpoBepsembie Tpe60BaHUA K NPeaMeTHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOW
obpasoBaTenbHOI Nporpammbl OCHOBHOrO obuiero o6pasoBaHusa Ha ocHoBe ®PTOC

YMeHMe onepupoBaTb NOHATUAMM: MHOMKECTBO, NOAMHOMKECTBO, ONnepauun Has,
MHOXeCTBaMu; yMeHWe onepupoBaTb NOHATUAMM: rpad, CBA3HbIN rpad, AepeBo, LKA, Npu-
MEHSATb UX NPU peleHnn 3a4a4; yMeHne Ucnosib3oBaTh rpadmyeckoe nNpeacTaBieHne
MHOXECTB A1 ONUCAHWUA pPeanbHbIX MPOLLECCOB U ABNEHWUI, NPY pPeLLueHUM 33434 U3 4PYTUX
y4YebHbIX NpeameToB

YMmeHune onepunpoBaTb NOHATUAMMU: onpegeneHmne, akCMoma, Teopema, 40Ka3aTe/IbCTBO;
YMeHWne pacno3HaBaTb NCTUHHbIE U NOXKHbIE€ BbICKa3biBaHWA, NPUBOAUTb NPUMEPDI
N KOHTPNpumepbl, CTOPOUTb BbliCKa3dbiBaHUA U OTPULLAHUA BbICKa3blBaHW

YMeHMe onepupoBaTb NOHATUAMM: HaTypaibHOE YMCN0, MPOCTOE U COCTaBHOE YNCAO,
AeNMMOCTb HaTypabHbIX Yucen, NPU3HAKK AeIMMOCTH, Lie/Ioe YMUCI0, MOAY/b YMCAa,
06bIKHOBEHHan Apobb 1 aecATUYHAA 4pobb, CTaHAAPTHbLIM BMA, YMCAa, paLMoHanbHoe
YKo, MPPALMOHANBHOE YNCNO, APUPMETUYECKUIA KBAAPATHBIN KOPEHb; YMEHUe
BbINOAHATL AEMCTBMA C YNCNAMM, CPABHUBATL U YNOPAAOUYNBATb YMCAA, NPeACcTaBAATb Yncaa
Ha KOOPAWHATHOMN NPAMOW, OKPYTAATb YNCNA; YMEHWE AeNaTb NPUKUAKY M OLLEHKY pesyb-
TaTa BbluMCNEHUIA

YMmeHue onepupoBaTb NOHATUAMM: CTEMEHDb C LLe/IbIM MOKa3aTenem, apmd;memqecr(mﬁ
KBagpaTH b KOpeHb, MHOIO4J1€EH, anre6paw4ecr<aﬂ I,CI,[I)O6b, TOXAECTBO; 3HAKOMCTBO C
KOpHEM HaTypaanoM cTeneHu 6onblie eaANHULUbI; YMeHNE BbINONMHATb paC‘-IéTbI no




Kopa
npoeepaemoro
Tpe6oBaHusA

Mposepaembie Tpe6oBaHUA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOM
o6pasoBaTesibHOM Nporpammbl OCHOBHOIO 06Lwero o6pasosaHua Ha ocHose ®TOC

dopmynam, npeobpasoBaHMA LebIX, APOOHO-PaLNOHANbHbIX BblPaXKEHMUIN U BblpayKeHUi
C KOPHAMM, Pa3/ioKeHNe MHOroYIeHa Ha MHOXUTE/IN, B TOM YUCIE C UCNOb30BaHMEM
dbopmMyn pasHOCTU KBAAPATOB M KBagpaTa CYMMbl Y Pa3HOCTH

YMeHMe onepupoBaTb NOHATUAMM: YNCNOBOE PAaBEHCTBO, YpaBHEHME C O4HOM NepemMeHHON,
YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOMN; YMEHME peLlaTh INHERHbIE U
KBaApaTHble ypaBHeHUA, AP06HO-paLMOHa bHbIE YPaBHEHUA C OAHOMN NepeMeHHOMN,
cMCTeMbl ABYX IMHENHbIX YPaBHEHWUM, IMHENHbIE HEPABEHCTBA U UX CUCTEMbI, KBagpaTHble
N APOBHO-PaLMOHa/IbHbIE HEPABEHCTBA C OAHOW NepeMeHHOMN, B TOM YMCe NP peLleHnm
33434 13 ApYyrux NpeameToB U NPaKTUYECKUX 334a4; YMEHWE NCNO/b30BaTh KOOPAMHATHYIO
NPAMYIO M KOOPAMHATHYIO MAOCKOCTb AR M306paXkeHnn pelleHmnin ypaBHEHWI, HEPaBEHCTB
n cnuctem

YMeHune onepupoBaTtb NOHATUAMM: GYHKUMSA, rPadUK GYHKUMK, HYAM GYHKLMMK,
MPOMEKYTKM 3HAKOMOCTOAHCTBA, NPOMEKYTKM BO3PACTaHWA, yObIiBaHWA, HanbosbLiee u
HauMeHbLUee 3HaYeHNa GYHKLMKU; YMEHME ONEPUPOBaTb MOHATUAMM: NPAMan
NPOMNOPLMOHANbHOCTb, IMHENHAA PYHKUMA, KBAAPATUYHAA YHKUMA, 06paTHaA nponopumo-
Ha/IbHOCTb, Napabona, rmnepbona; ymeHue cTpouTb rpaduKm GyHKUMIA, UCNOIb30BATD
rpaduKkM gna onpeseneHns CBOMCTB NMPOLLECCOB U 3aBUCMMOCTEN, A/1A pelleHmns 3a4a4 us
APYrvx y4ebHbIX MPesmMeTOB U PeanbHOM KU3HU; YMeHMe BbipaykaTb Gopmynamm
3aBMCUMOCTU MEXKAY BEIMYMHAMM

YMeHMe onepupoBaTtb NOHATUAMM: NOC/EA0BATEIbHOCTL, apudmeTUYecKas u
reomeTpuyecKasn Nporpeccun; yMeHme ncnosib3oBaTb CBOMCTBA NOC/e40BaTENbHOCTEN,
bopmy /bl CyMMbl M OBLLEFO YieHa NPU peLleHrmM 3a4ad, B TOM YMCae 33434 U3 4pyrux
Yy4YebHbIX MPeaMETOB U PeasibHOMN KU3HU

YMmeHune pewaTb 3a4a4n pa3HbIX TUNOB (B TOM 4YUCNE Ha NPOLEHTbI, 4011 U 4ACTH,
ABUXeHue, pa60Ty, LLeHY TOBApOB M CTOMMOCTb NMOKYNOK W yCnyr, Hanoru, 3agadn n3
obnactu ynpasaeHnAa TM4YHbIMU 1 cemelrHbIMM (I)VIHchaMVI),' YMeHune COCTaB/IATb
Bblpa*XeHuA, ypaBHEHNA, HEPABEHCTBA U CUCTEMbI NO YC/I0BUIO 3a4a4U, UCCnenoBaTb
nony4yeHHoe peweHne n oueHnBaTb I'IpaBAOI'IOLI,O6HOCTb NONIYy4YE€HHbIX Pe3ynbTaToB

YMeHMe onepupoBaTtb NOHATUAMM: GUrypa, TOUKA, OTPE3OK, NPAMAas, Iyd, TOMaHas, yron,
MHOFOYro/IbHUK, TPEYTo/IbHUK, paBHOBeAPEHHbI U PaBHOCTOPOHHUI TPEYTO/bHUKMY,
NPAMOYrONbHbIN TPEYrONbHUK, MeanaHa, 6UCCEKTPUCA M BbICOTa TPEYTroNbHUKA,
YeTbIPEXYroNbHUK, Napannenorpamm, pomb, NPAMoYroibHUK, KBaapaT, Tpaneums;
OKPYKHOCTb, KPYT, KacaTe/ibHas; 3HaKOMCTBO C NPOCTPAHCTBEHHbIMU GUTYPaMK; YMEHUNE
peLaTb 334341, B TOM YNCIE U3 MOBCEAHEBHOM KMU3HU, HA HAXOXKAEHNE reOMETPUYECKNX
BE/IMYMH C MPUMEHEHMEM N3YYEHHbIX CBOMCTB duryp 1 GpakTos
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YMeHMe onepupoBaTb NOHATUAMM: PaBEHCTBO GpUryp, PaBEHCTBO TPEYrONbHUKOB;
napannenbHocTb U NePneHAMKYNAPHOCTb NPAMBIX, YTON MeXAY NPAMbIMW, NeprneHanKynap,
HaK/J0HHaA, NpoeKkuna, nogobue ¢puryp, nogobHbie TPeyroabHUKK, CUMMETPUSA
OTHOCUTENIbHO TOYKM M NPAMON; yMEeHNe pacno3HaBaTb PaBEHCTBO, CUMMETPUIO U nogobue
buryp, napannenbHocTb U NepneHAMKYAAPHOCTb NPAMbIX B OKpYXKatoLem mupe

11

YMeHMe onepupoBaTtb NOHATUAMM: A/IMHA, PACcCTOAHME, YroAN (BeANUYMHA Yrna, CUHYC U
KOCMHYC yrna TPpeyronbHMKa), Naowaib; yMeH1e OLeHNBaTh pasMmepbl NpeaMeTos 1 06b-




Kopa
npoeepaemoro
Tpe6oBaHusA

Mposepaembie Tpe6oBaHUA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOM
o6pasoBaTesibHOM Nporpammbl OCHOBHOIO 06Lwero o6pasosaHua Ha ocHose ®TOC

€KTOB B OKPYKaloLEeM MUPE; yMEHME NPUMEHATb GOPMY/bl NEPUMETPA U NIOLLALM
MHOTOYroJIbHUKOB, AJIMHbI OKPY}KHOCTM U MAOLWAAMN Kpyra, 06bema NpPsMoyro/ibHoro
napannenenunena; ymeHue npumMeHaTb NPU3HaKM PaBeHCTBa TPEYro/bHUKOB, TEOPEMY O
CyMMme YI10B TpeyroJibHUKa, Teopemy MNudaropa, TPUroHOMETPUYECKME COOTHOLEHUA AN
BbIMMCAEHMWA AIUH, PACCTOAHUI, Naowaaen

12

YmeHue nsobpaxartb Naockne purypbl n UXx KOMOMHaLUMKU, NPOCTPAHCTBEHHbIE GUTYPbI OT
PYKM, C NOMOLLbIO YEPTEKHbBIX MUHCTPYMEHTOB M 3/IEKTPOHHbIX CPeACTB MO TEKCTOBOMY MM
CMMBOJIBHOMY OMUCAHUIO

13

YMmeHue oneprpoBaTtb NOHATUAMM: NPAMOYrO/IbHanA CUCTEMa KOOPAMHAT; KOOpAUHaTbI
TOYKM, BEKTOP, CYMMa BEKTOPOB, MPOU3BEAEHME BEKTOPA HA YMC/IO, CKaNApHOe
npousBeseHne BEKTOPOB; YMEHWE NCNO0J/Ib30BaTb BEKTOPbI U KOOPANHATbI ANA Npes-
CTaB/IEHWA JaHHbIX U PeLeHns 33434, B TOM YMC/IE U3 APYTUX y4EOHbIX NpeamMeTos U
peanbHOM }KU3HU

14

YMeHMe onepupoBaTb NOHATUAMM: CTONIOMKOBbLIE U KPYroBble AnarpaMmel, Tabamupl,
cpepHee apudmeTnyeckoe, mesmaHa, Hambosbllee M HaMMeHbLIee 3Ha4YeHUs, pa3max
yncaoBoro Habopa; ymeHune N3BNeKaTb, MUHTEPNPETMPOBATL U NPeobpa3oBbiBaTb
MHOpPMaumio, NPeaCcTaBAeHHYIO B TabMLax U HA gMarpaMmmax, OTparKatoLLyto CBOMCTBA
M XapaKTePUCTUKM peasibHbIX NPOLLECCOB M ABNEHMWI; YMEHWE Pacno3HaBaTb MU3MEHYMBbIE
BE/IMYMHbI B OKPY)KaloLLEeM MUpe

15

YMmeHue onepmnpoBaTb NOHATUAMM: Cy4alHbIN ONbIT (CIlyYalHbIA SKCNEPUMEHT),
anemMeHTapHoe cobbiThe (31emMeHTapHbIN UcXon,) cnydyalHOoro onbiTa, cly4anmHoe cobbiTue,
BEPOATHOCTb COBLITUA; YMEHUE HAXOAUTb BEPOATHOCTU C/IyYalHbIX COBLITUI B OMbITaxX

C PaBHOBO3MOXKHbIMW 3/1eMEHTaPHbIMWN COBLITUAMM; YMEHWE pellaTb 33434 METOL,0M
OpraHM30BaHHOro Nepebopa 1 ¢ UCNOoNb30BaHMEM NPABUIA YMHOXKEHUSA; YMEHUE
OLUEHMBaTb BEPOATHOCTM peasibHbIX COBbITUI U ABNEHUI, NOHUMATb PO/Ib NPAKTUYECKU
[OCTOBEPHbIX M Ma/IOBEPOATHBIX COBLITUI B OKPYKAIOLWEM MUPE U B }KU3HW; 3HAKOMCTBO C
MOHATUEM HE3aBUCUMbIX COBbITUI; 3HAKOMCTBO C 3aKOHOM 60/1bLUMX YUCEN U €70 POJIbLO B
MacCOBbIX ABNEHMAX

16

YmeHue BblIbUpaTh NOAX0AAWMN U3YYEHHBIN MeToA, ANA pelleHnaA 3a4a4n, NPUBoAUTb
npUMepbl MaTeMaTUYeCKUX 3aKOHOMEPHOCTEN B MPUPOAE U XKU3HW, pacno3HaBaTb NPoAB-
NleHne 3aKOHOB MaTeMaTMKN B UCKYCCTBE, OMUCbIBaTb OTAE/bHblE BblaatoLmecs
pe3ynbTaTbl, NOMyYeHHble B X04e Pa3BUTUA MaTeMaTMKM KaK HayKu, NPUBOAUTL NPUMEpbI
MaTeMaTUYECKUX OTKPbITUIA U UX aBTOPOB B OTEYECTBEHHOM U BCEMUPHOWN UCTOPUU

NEPEYEHb 3/IEMEHTOB COAEPXXAHWUA, MPOBEPAEMbIX HA O3 NO MATEMATUKE

Kog MpoBepaeMblii 31eMEHT cogepKaHuA

1 Yucna u BbluMUCNEHUA

1.1 HaTypanbHbie n uenble yncna. NMprUsHaku 4e1nMMoCcTU Lesblx Yymucen




Kopa MpoBepAeMbii 31eMEeHT cogepKaHua

1.2 OO6bIKHOBEHHbIE M AecATUYHbIe ApobK, NpoueHTbl, becKoOHeYHble nepnoamnyeckme Apodu

1.3 PauunoHanbHble Yncna. ApudmeTnyeckne onepaLmnm ¢ paunmoHa bHbIMKU YUCTAMU

1.4 JencreutensHble Yncna. ApudpmeTnyeckme onepaymm c 4eNCTBUTEbHBIMU YNCAAMMU

1.5 MpuUbANKEHHbIE BbIYMCNEHMSA, MPABUAA OKPYTIEHUA, MPUKUAKA U OLLEHKa pe3y/ibTaTa Bbl4MUC/IEHUN

2 Anrebpanyeckune BblpaxkeHus

2.1 ByKBEHHbIE BblpayKeHUsA (BbIparKeHUs C NepeMeHHbIMM)

2.2 CteneHb ¢ UuenbiMm NoKasaTtesiem. CTeneHb ¢ PaLMOHabHbIM NoKasaTenem. CBOMCTBA CTENEHU

2.3 MHoro4yneHsl

2.4 Anrebpanyeckasn apobb

5 ApudmeTnyeckunii KopeHb HaTypasibHOM cTeneHun. JencTens

= C apnPMeTUYeCKUMM KOPHAMM HATypPabHOM CTENEHM

3 YpaBHeHMA 1 HepaBeHCTBA

3.1 Llenble n ApobHo-paLMoHanbHble ypaBHeHUA. CUCTEMbI M COBOKYMHOCTU YPaBHEHUI

3.2 Llenble n ApobHo-paLMoHaNbHble HepaBeHCTBA. CUCTEMbI U COBOKYMHOCTM HEPABEHCTB

3.3 PelweHune TeKCToBbIX 3a4a4

4 Yncnosble nocneno0BaTeNbHOCTH

4.1 MocnepoBaTeNbHOCTH, CNOCODObI 3a4aHNA NocNea0BaTENbHOCTEN

4.2 ApudmeTnyeckan n reomeTpuyeckan nporpeccumn. Popmyna cloKHbIX NPOLEHTOB

5 DyHKUMM
®PyHKuUMA, cnocobbl 3agaHna GyHKUMK. Tpaduk GyHKLUMK. Ob6nacTb onpeseneHma U MHOXKECTBO
3Ha4YeHUM GyHKLMK. Hyan dyHKUMK. NPOMENKYTKM 3HAKOMOCTOAHCTBA. [TpoMeKYTKM

>-1. MOHOTOHHOCTU PYHKLMU. MaKCMMyMbl U MUHUMYMbI GYHKUMWN. Hanbonbluee 1 HaMmeHbllee
3HayeHue GYHKLMN Ha NPOMEXKYTKe

6 KoopanHaTbl Ha NPAMOWM 1 NAOCKOCTH

6.1 KoopaunHaTtHaa npAmasn

6.2 JeKapToBbl KOOPANHATBLI HA NIOCKOCTU

7 FreomeTpuna

7.1 FeomeTpuyeckune Gurypbl 1 X CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyronbHuKM

7.4 OKpY*KHOCTb U Kpyr




Kopa MpoBepAeMbii 31eMEeHT cogepKaHua

7.5 N3mepeHne reomeTpu4ecKmUx BeANYmH
7.6 BeKTOpbl Ha NIOCKOCTU

8 BepoATHOCTb M CTaTUCTUKA

8.1 OnucatenbHada cTaTUCTUKA

8.2 BepoAaTHOCTb

8.3 KombuHaTopuka

8.4 MHoxKecTBa

8.5 Mpadsl

YYEBHO-METOANYECKOE OBECINMEYEHUE OBPA3OBATE/IbHOIO NPOLIECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUA/IbI ANA YYEHUKA

METOANYECKUE MATEPUANDI ANA YHUTENA

LIM®POBbIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
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