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Anrebpa 4BnseTca OOHWUM M3 OMOPHbIX KYPCOB OCHOBHOrO o6uwero obpasoBaHus: OHa
obecrneymBaeT nsyvyeHne Opyrnx AUCUUMNIINH, KaK €CTEeCTBEHHO-HAy4HOro, Tak M ryMaHuTapHOro
LUMKIOB, €€ OCBOEHMEe HeobxoouMMo Ans NpoaosmkeHns obpasoBaHWsA M B NMOBCEOHEBHOM XXU3HW.
PasButne y oby4valolmMxcss HayyHbIX MpeacTaBfeHUn O MPOUCXOXAEHUA U CYLLHOCTU
anrebpanyecknx abcTpakuum, crnocobe OTpaXeHWa MaTemMaTU4ecKOM HayKOW SABMEHUA U
npoueccoB B npupoge M obuwectBe, ponvM MaTemMaTtMyeckoro MOAENMPOBAHWS B Hay4yHOM
No3HaHMM N B NPaKTUKE CnocoBCTBYeT (HOPMMPOBAHMIO HAy4YHOrO MMPOBO33PEHUSI U KayecTB
MbILLSIEHNS], HEOOXoauMbIX ANs agantaumm B COBPEMEHHOM umndpoBom obuectse. M3yyeHue
anrebpbl obecneymBaeT pa3BuUTME yMeHUs HabnogaTb, CpaBHMBATb, HAXOAUTb 3aKOHOMEPHOCTH,
TpebyeT KPUTUYHOCTM MBbILWSIEHNS], CMNOCOBGHOCTU apryMeHTMpoBaHHO OOOCHOBbLIBATL CBOM
AEeNCcTBNA N BbiBOAbI, dopMynupoBaTb yTBepxxaeHusi. OcBoeHne Kypca anrebpbl obecnednBaet
pa3BMTME NOMMYECKOro MbILLNEHMsST 00yYaoLWMXCA: OHM UCNONb3YOT AeAYKTUBHbIE U MHOYKTUBHbIE
paccyxaeHusi, obo0bLLeHe U KOHKpeTu3aumo, abctparnpoBaHue n aHanorno. ObyyeHne anrebpe
npeanonaraet 3Ha4YNTENbHbIN OOBEM CaMOCTOATENBbHOM AEATENbHOCTN 0ByYaloLmXcsi, NO3TOMY
CaMOCTOATENbHOE peLleHMe 3ajad  SaBMnsieTcs  peanusaumen  OesTenbHOCTHOro  npuHuuMna
oby4eHuns.

B cTpykType nporpammbl ydebHoro kypca «Anrebpa» Ons OCHOBHOro obuero obpasoBaHust
OCHOBHOE MECTO 3aHUMaloT coAepXKaTerbHO-MEeTOAMYECKMEe NUHUK: «Yucna uM BbIYMCIEHUS,
«Anrebpanyeckne BblpaxeHusi», «YpaBHEHUST U HepaBeHCTBay, «DPyHKuuu». Kaxgaa m3 aTux
coaepXatenbHO-MeToANYECKMX NMHUIA pa3BMBAETCS Ha MPOTSXKEHUW TPEX NeT U3lydeHust Kypca,
B3aMMOAENCTBYS C ApYrMMn ero nuHuamn. B xoge um3dyyeHusa ydebHoro kypca obydarowmmcs
NPUXOANTCS NOMMYECKN pacCy>XaaTb, UCNONb30BaTb TEOPETMKO-MHOXECTBEHHbIN SA3bIK. B cBSA3M C
3TMM B nporpammy y4debHoro kypca «Anrebpa» BKIHOMEHbl HEKOTOpble OCHOBbI JOMUKM,
npeacTaBneHHble BO  BCEX OCHOBHbIX pasgenax MaTtematmyeckoro obpasoBaHust M
crnocobCTByOWME OBNaAeHM0 0ByYaloLWmMMNCA OCHOB YHMBEPCAITbHOIMO MaTeMaTuyeckoro A3blka.
CopoepxaTenbHON WM CTPYKTYPHOM OCOBEHHOCTBIO y4YebHOro kypca «Anrebpa» sBnserca ero
WMHTErpupOBaHHbIV XapakTep.

CogepxaHve nUHUKM «4Ymcna u BbIMMCIIEHUSA» CRYXUT OCHOBOW ONsi LOanbHEWMLIErO M3yYeHus
MaTemaTuKu, cnocobCTBYET pasBUTUIO Y 0ByHaIOLLMXCH JIOrMYECKOro MbllWSieHUs, (OOPMUPOBAHUIO
YMEHNSA MOMb30BaTbCA anropyutMamu, a TaKke npuobpeTeHuio npakTUYEeCKUX HaBbIKOB,
HeobXoAMMbIX A5 NOBCEOHEBHOW XW3HW. PasBuUTME MOHATUA O 4YucCie Ha ypOBHE OCHOBHOIMO
obwero o6pasoBaHWs CBA3a@HO C pauuoHanbHbIMW U MppaUMOHanbHbIMU  YKCNamu,
opMmnpoBaHNEM MpeacTaBneHNn o OENCTBUTENBHOM 4ucre. 3aBepLleHne OCBOEHUSI YNCITOBOM
FIMHUN OTHECEHO K cpegHeMy obLiemy obpasoBaHuio.

CopepxaHve OByx anredbpanyeckmx nuHuUM — «Anrebpanyeckme BblipaXXeHUs» U «YpaBHEHUNA ©
HepaBeHCTBa» CrnocobCTByeT (PopMMPOBaHUIO Yy OByYalLMUXca MaTemaTuyeckoro annapara,
HeobxoAMMOro AN peweHna 3afjad  MaTeMaTuKW, CMEeXHbIX MpeaMeToB U NPaKTUKO-
OPMEHTUPOBaHHbIX 3agad. Ha ypoBHe ocHOBHOro obuwiero obpasoBaHus y4ebHbIM MaTepuan
rpynnMpyeTcs  BOKPYr pauuoHarnbHbIX  BblpakeHun. Anrebpa [OeMOHCTpUpyeT 3HayeHue
MaTeMaTUKM Kak si3blka 451 NOCTPOEHUS MaTeMaTU4ecKMx mogenen, onucaHus npoueccoB WU
SIBMEHMA peanbHoro mupa. B 3agadm obyyeHus anrebpe BxogAaT Takke AanbHenwlee pasButue
anropuTMUYECKOro MbILUSIEHNSA, HEOBXOAMMOro, B YaCTHOCTU, A1 OCBOEHUS Kypca MHAOPMaTUKK,
N OBrageHue HaBblkaMu [OeOYKTUBHbIX paccyxaeHuin. [NpeobpasoBaHne CUMBOMbHBIX (GOpPM
cnocobCTBYET pa3BUTMIO BOOOpaXKeHUs, CNOCOOHOCTEN K MaTeMaTU4YECKOMY TBOPYECTBY.
CopepxaHne QyHKUNOHaNbHO-rpadn4eckorn NIMHUM HaueneHo Ha norny4vyeHne obyvarolmmmncs
3HaHUN O PYHKUMAX KaK BaXkKHeWLen maTeMaTU4ecKom MoZenn ONna OnucaHus v uccrnegoBaHus
pa3HoobpasHbiX MpoLeccoB W 4BRNeHMnM B npupode K obwectBe. WM3yyeHne matepmana
crnocobCcTByEeT pasBUTUIO Yy OOyYaloLIMXCA YMEHUS WCMONb30BaTb PasfuyHble BblpasvTeNbHbIE
CpeacTBa 43blka MaTeMaTUKM — CIOBECHble, CUMBONUYECKME, rpadumyeckne, BHOCUT BKNag B
hbopmMmpoBaHMe NpeaCTaBeHNn O PONn MaTeMaTUKN B Pa3BUTUMN LIMBUNIN3ALMN U KyTbTYPbI.
CornacHo y4ebHomy nnaHy B 7-9 knaccax usyydaeTrca yyebHbli Kypc «Anrebpay», KOTOpbIn
BKMOYAET crnegylowmMe OCHOBHble  pasgenbl  codepXaHusa:  «4ucna u - BblMUCHEHMAY,
«Anrebpanyeckne BblpaxeHus», «YpaBHEHNA N HEpPaABEHCTBAY, « PyHKUNNY.

Ha n3syyeHune yyebHoro kypca «Anrebpa» orBoamntca 306 4acos: B 7 knacce — 102 yaca (3 waca B
Hepgento), B 8 knacce — 102 yaca (3 4aca B Hegento), B 9 knacce — 102 yaca (3 4aca B Hegenio).



COAEPXAHUE OBYYHEHUA

7 KINNACC

Yucna m Bbluncnenuma. Jpobu obblIkHOBEHHbIE U AECATUYHbIE, Nepexon OT O4HON POPMbI 3anmncu
apoben Kk gpyron. [oHATME pauMoHanbHOro 4ucrna, 3anucb, CpaBHEHWe, YnopsaoyYMBaHue
paumoHanbHbIX Ynucen. ApudmetTnyeckne AenNCcTBus € paumoHasbHbIMK Yucnamu. PelleHne 3agay
M3 pearnbHOM MNpPakTUKW Ha 4actu, Ha p[gpobu. CreneHb C HaTypasbHbIM MNoOKasaTenem:
onpegeneHue, npeobpasoBaHe BblpaXXeHW Ha OCHOBE onpederneHusi, 3anucb BOmMbLINX Yncern.
[MpoueHTsbI, 3anncb NPOLIEHTOB B BUAe Apobu u apobun B BUAE NPpOUEHTOB. Tpn OCHOBHbIE 3aayu
Ha MPOLUEHTbI, pelleHne 3afdady U3 pearibHOW MpakTuku. [MpuMeHeHue MNpPU3HaKoB OEefMMOCTH,
pasnoXeHne Ha MHOXUTENW HaTyparibHbIX Ynces. PeanbHble 3aBUCMMOCTU, B TOM 4YucCrie npsamas
n obpartHasi NponopPLUNOHASIbHOCTMW.

Anrebpanyeckue BbipaxeHus. [lepeMeHHble, YNCIOBOE 3HAYEHNE BbIpaXXeHUA C NepeMeHHOWN.
[onycTumMble 3Ha4yeHUs nepemeHHbIX. [peacTaBneHne 3aBUCMMOCTU MEXAY BenuyinHamu B BuAe
dopmynbl. BelumcneHus no dpopmynam. NpeobpasoBaHne 6yKBEHHbIX Bblpa)KeHU, TOXOECTBEHHO
paBHble BblpaXeHusi, NpaBuna npeobpasoBaHMss CyMM U NPOU3BEOEHMW, MpaBuna packpbiTUs
CKOBOK M NpmBeaeHna nogobHbIX cnaraembiX. CBOMCTBA CTEMEHU C HaTypasbHbIM NokasaTenem.
OpHouneHbl U MHoroyneHbl. CTeneHb MHorodnieHa. CnoxeHue, BblUUTAHUE, YMHOXEHMue
MHOrousieHoB. PopMyrnbl COKPALLEHHOIO YMHOXEHUS: KBagpaT CyMMbl W KBagpaT PasHOCTWU.
dopmyna pasHOCTU KBagpaToB. PasnoxeHne MHOrOYNIeHOB Ha MHOXUTENN.

YpaBHEHUs1 M HepaBeHCTBaA. YpaBHEHME, KOPEHb YypaBHEHUs, npasuna npeobpasoBaHUs
YpaBHEHUS, PaBHOCUMBbHOCTb YpaBHEHWUN. JIMHENHOE ypaBHEHME C OOHOW NepeMEHHOW, YUCNo
KOpPHEN FNMHEWHOrO ypaBHEHWUS, pelleHne INMHENHbIX ypaBHeHun. CocTaBneHne ypaBHEHUW Mo
ycnosuio 3agayun. PelueHne TeKCTOBbIX 3aay C MOMOLLbI ypaBHEHWUW. JIMHENHOe ypaBHeHWe C
ABYMS NepeMeHHbIMM U ero rpadpuk. Cuctema [OBYyX JUHENHbIX YpaBHEHUW C [ABYMS
nepemMeHHoiMn. PelueHne cuctem ypaBHeHUM cnocobom noacTtaHoBkU. [lpumepbl pelleHust
TEKCTOBbIX 3aa4 C MOMOLLbIO CUCTEM YPaABHEHUN.

PyHKUMKU. KoopamHaTta TOYKM Ha npAMoOn. Yucnosble NpomMexyTku. PacctosiHne mexay AByms
TOYKamMu KoopamHaTHom npsamMon. [NpamoyronbHasa cuctema koopamnHat, ocn Ox n Oy. Abcumcca u
OpAMHaTa TOYKM Ha KOOpAWMHATHOM NNOCKOCTU. [MpumMepbl rpaduKkoB, 3afaHHbIX ddopMynamu.
UrteHne rpacdmkoB peanbHbix 3aBucumMmocTen. lNMoHaTue dyHkumu. padumk dyHkummn. CBorcTBa
dyHKUMA. JInHenHan yHKumMs, eé rpadumk. Mpadumk dyHkummn y = |x|. Fpadudeckoe pelleHne
NMNHENHbIX YpaBHEHNN U CUCTEM JNIMHENHbIX YpaBHEHUN.

8 KIIACC

Yucna mn BbluucneHus. KeagpatHboli kopeHb U3 yncna. MNMoHaTne o6 mMppaunoHanbHOM Yucne.
HdecatnyHble NpubnmxeHna uppaumoHanbHbix Yucern. CBOWCTBa apudMeTUHeCKUX KBagpaTHbIX
KOPHEN WU UX MNPUMEHeHue K npeobpasoBaHMI0 YUCIIOBbIX BbIPAXEHUA U  BbIYUCIIEHUAM.
HenctButenecHble yncna. CteneHb € LenbiM nokasatenem un e€ cesouncrtea. CTaHgapTHas 3anmcb
yucna.

Anrebpaunyeckue BblipaxeHus. KBagpaTHbIN TPEXYNEH, pa3noXeHne KBaapaTHOro TpéxdneHa Ha
MHOXuTEenn. Anrebpanyveckas apobb. OcHoBHOe CBOWCTBO anrebpauyeckon apodu. CnoxeHue,
BblMTaHWE, YMHOXeHWe, feneHue anrebpaundecknx Apoben. PaunoHarnbHble BbIpaXeHus n Ux
npeobpasoBaHue.

YpaBHeHUss n HepaBeHcTBa. KBagpaTHoe ypaBHeHWe, dQopmMmyna KOpHEeW KBagpaTHOro
ypaBHeHus. Teopema Bueta. PelleHne ypaBHEHWN, CBOAALIMXCA K JIMHEWHBbIM WU KBaApaTHbIM.
MpocTtenwmne [pobHO-paumoHanbHble ypaBHeHUA. [paduyeckas mHTepnpeTaumsi ypaBHEHUN C
OBYMSI MEPEeMEHHbIMU U CUCTEM JMHEWHbIX YPaBHEHUW C ABYMSA MepeMeHHbIMW. [lpumepsl
peLleHns CUCTEM HEeNUHENHbIX YpaBHEHUN C OBYMSA rnepemMeHHbiMW. PelueHne TeKCToBbIX 3ajad
anrebpanyecknm cnocobom. Yucrnosble HepaBeHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OgHOM
nepeMeHHon. PaBHOCWUNBHOCTbL HepaBeHCTB. JlMHeMHble HepaBeHCTBaA C OOHOW NEepeMeHHOW.
CuncTtembl NMMHENHBIX HEPABEHCTB C OAHON NEPEMEHHON.



DdyHkumn. [MoHaTne dyHkumn. O6nacTb onpedeneHnss U MHOXECTBO 3HAYeHUn (PYHKLMW.
Cnocobbl 3agaHna dyHKuMn. padunk yHkuMKM. YTeHne CBOWCTB (pyHKUMM MO €€ rpaduky.
Mpumepbl rpadumkoB YHKUMIA, OTpaxawLwmx pearnbHble npouecchbl. PyHKUUKW, onucbiBaloLme
NPAMYI0 1 0BpaTHYIO NPOMOPLIMOHATbHBIE 3aBUCUMOCTH, X rpadmki. GyHKUMKM Y=Xx2, y=x3, y=\X,
y=|x|. Mpadpmyeckoe peleHne ypaBHEHUIN N CUCTEM YPaABHEHWUMN.

9 KIACC

Uucna wm BbluMcneHusi. PauuvoHanbHble 4ucna, wuppauuoHanbHble 4ucra, KOHEYHble U
OecKoHeYHble aecsTuYHble Apobu. MHOXeCTBO AeNCTBUTENbHbLIX YMCeEN, JeACTBUTENbHbIE Yucna
Kak 6ecKkoHeuYHble JecATnYHble Apobn. B3anMHO 0gHO3HA4YHOE COOTBETCTBME MEXAY MHOXECTBOM
AENCTBUTENbHbLIX 4YUcen U KoopauvHatHouW npamMon. CpaBHeHue OeNCTBUTENbHbIX Yucen,
apudmMmeTnyeckne OencTBus ¢ AeUCTBUTENbHbIMU Yucriamn. Pasmepbl 06bEKTOB OKpyKatoLlero
MUpa, ONUTENbHOCTb MPOLIECCOB B OKpyXawwem mupe. [NpubnmkeéHHoe 3HavyeHue BerMYUHbI,
TOYHOCTb NpudnmxkeHna. OkpyrneHune vncen. MNpuknaka n oueHka pesynsraTtoB BblYUCIEHUNA.
YpaBHeHUss U HepaBeHcCTBa. JlMHeNHOe ypaBHeHMe. PelleHne ypaBHEHWN, CBOOALMXCH K
nMHenHbIM. KBagpaTHoe ypaBHeHue. PelleHne ypaBHEHUW, CBOAAWMXCS K KBagpaTHbIM.
buksagpaTHoe ypaBHeHue. [Npumepbl pelleHna ypaBHEHUA TpeTben U YETBEPTOM CTENeHen
pasnoxeHnem Ha MHOXUTenu. PelweHne gpobHo-paunoHanbHbIX ypaBHEHUN. PelleHne TeKCTOBbIX
3agady anrebpandecknm Metogom. YpaBHeEHME C OBYMSA NepeMeHHbIMU U ero rpaduk. PeweHune
CUCTEM [OBYX JIMHENHbIX YPaBHEHUA C OBYMSI NepeMeHHbIMU. PelleHne cuctem OByX ypaBHEHUN,
OLHO U3 KOTOPbIX NIMHENHOE, a Apyroe — BTOPOW cTteneHu. paduryeckasa nHTepnpeTayms cuctembl
YPaBHEHUN C ABYMSA nepemMeHHbIMU. PelleHne TeKCTOBbIX 3adady anrebpavyeckmm cnocobom.
Yncnosble HepaBeHCTBa N X cBOUCTBA. PelleHne NUHENHbIX HepaBeHCTB C OAHOW NepeMeHHOMN.
PelieHne cucteM NUMHEWHBLIX HEPaBEHCTB C OOHOW nepemeHHon. KBagpaTHble HepaBeHCTBa.
padunyeckas nHTepnpeTaumns HepaBeHCTB N CUCTEM HEPaBEHCTB C ABYMS NepeMeHHbIMU.
PyHKumKn. KBagpatmyHaa yHkums, e€ rpaduk u ceorncTsea. lNapabona, koopaMHaThl BEPLUMHBI
napabonbl, oCb cMMMEeTpUKN napabonbl. padukn yHKuMn: y = kx, y =kx + b, y = k/x,y =x3,y =
VX, y = |x|,  nx csoiicTBa.

YucnoBble nocnegoBaTenbHOCTM U nporpeccun. [NoHATHE 4YMcnoBOM NOCrnenoBaTerlbHOCTU.
3apgaHMe nocnenoBaTeribHOCTU  PEeKYPpeHTHOM  dopMmyrnon u  opMynonm nN-ro  4nexa.
ApudmeTtnyeckass n reometTpuyeckas nporpeccun. ®opmMynbl N-ro YneHa apudMeTUYecKon U
reoMeTpuUYecKon NpPorpeccui, CyMmmMmbl NepBbIX N YNeHoB. N3o6paxeHne YneHoB apmdMeTNYECKON
N reoMeTpuyeckonm Mporpeccun TOYKaMM Ha KOOpAWHATHOM NNOCKOCTU. JIMHEWHbIN W
3KCNOoHeHUManbHbl pocT. CNoXHbIE NPOLIEHTHI.

NINAHUPYEMbBIE PE3YJIbTATbl OCBOEHUA NMPOIMPAMMbI YHYEBHOTO KYPCA «AJIFEBPA»
HA YPOBHE OCHOBHOI'O OBLLIEIO OBPA30OBAHUA

JINYHOCTHbLIE PE3YIJIbTATbI

JInyHoCTHbIE pe3ynbTaTbl OCBOEHMS Nporpammbl y4ebHoOro kypca «Anrebpay» xapakrepuayroTcs:
1) naTtpuoTMyeckoe BOCNUTaHMUE: TMPOSIBIEHNEM WHTepeca K MpOLWIOMYy W HacTosLWemy
POCCUMCKON MaTeMaTUKN, LLEeHHOCTHbIM OTHOLLUEHUEM K AOCTUXKEHUAM POCCUNCKUX MaTeEMaTUKOB U
POCCUNCKON MaTeMaTUYECKOM LUKOSIbl, K MCMNOSIb30BaAHMUIO 3TUX LOOCTMXKEHUA B OPYrnX Haykax u
npuknagHblx cpepax;

2) rpaxpaHcKoe M [OYXOBHO-HPaBCTBEHHOE BOCMWUTaHWE: T[OTOBHOCTbIO K BbINOMHEHUIO
oba3aHHOCTEN TrpaxdaHWHa W peanusauuMuM ero npas, NpeacTaBneHMEM O MaTeMaTUyecKux
OCHOBaX (PYHKUMOHUPOBAHUSA pasfnu4YHbIX CTPYKTYP, SBAIEHUI, Npoueayp rpaxgaHckoro obuiectsa
(Hanpumep, BbIOOPbLI, ONPOCHI), FOTOBHOCTLID K OOCYXXOEHMIO 3TUYECKMX NPobnem, CBA3aHHbIX C
NPaKTUY4ECKUM MPUMEHEHNEM AOCTWKEHUN HayKu, OCO3HAHWEM BaXXHOCTU MOpParibHO-3TUYECKUX
NPUHLMMNOB B AEATENIbHOCTU YYEHOTO;

3) TpyaoBoe BOCNUTaHWe: YCTAHOBKOW Ha akTUBHOE yyacTue B pelueHMM NpakTUYecKux 3agad
MaTemMaTUYEeCKOM HanpaBfeHHOCTU, OCO3HaHMEM BaXHOCTU MaTemaTuyeckoro obpasoBaHus Ha
NPOTAXEHUM BCEW >XU3HWU AN YCNewHoOW npodpeccuoHanbHON [OeATENbHOCTU U pasBUTUEM
HeoOXOAMMbBIX YMEHW, OCO3HaHHbIM BbIOOPOM M MOCTPOEHWEM WHAMBUAYANbHOW TpaekTopum



o06pa3oBaHMs W JKU3HEHHbIX MMAaHOB C YYETOM JIMYHBbIX WHTEPECOB W  OOLLECTBEHHbIX
notpebHocTen;

4) 3cTeTMYeCcKOe BOCMUTAHME: CMOCOBHOCTHLIO K 9MOLUMOHANBbHOMY U 3CTETUYECKOMY
BOCMPUATUIO MaTeMaTMyeckmx OOBLEKTOB, 3aday, PEeLUeHUn, pacCyXOeHWn, YMEHUI0 BUAETb
MaTemaTnyeckme 3aKOHOMEPHOCTU B UCKYCCTBE;

5) UEeHHOCTM Hay4YHOro MO3HaHUA: OpueHTauuen B AESATENbHOCTU Ha COBPEMEHHYK CUCTEMY
Hay4HbIX NpeacTaBneHnn 06 OCHOBHbLIX 3aKOHOMEPHOCTAX pasBUTUS 4YeroBeka, npupoabl U
obuwecTBa, MOHMMaHMEM MaTEMATUYECKON HayKM Kak cdepbl 4YenoBEYEeCKOW [OeATEerbHOCTH,
3TanoB €€ pasBuUTUA U 3HAYMMOCTM [Ons pPasBUTUS  LUMBUNM3ALUMN, OBIMAAEHUEM S3bIKOM
MaTemMaTUKM W MaTeMaTUYecKOM KynbTypoM KaK CPeACTBOM MO3HAHWS Mupa, OBMageHUEM
NPOCTENLLMMN HaBblIKaMX UCCNEeaoBaTENbCKON AEATENBHOCTY;

6) dmsmyeckoe BocnuTaHue, chopMMpoBaHME KYyNbTypbl 300POBbS U 3MOLIMOHANIbHOrO
Gnaronony4yms: rOTOBHOCTbIO MPUMEHSTb MaTeMaTudeckne 3HaHusi B MHTepecax CBOEro
300pOBbsi, BeOeHNA 340poBoro obpasa XusHu (30opoBoe nNuTaHue, cbanaHCMPOBAHHLIN PEXUM
3aHATUN K OTAbIXa, perynapHas duandeckass akTMBHOCTb), CCPOPMMPOBAHHOCTLIO HaBblka
pedrnekcun, NpuaHaHMeM CBOEro NpaBa Ha OLWMOKY 1 Takoro e npaea ApYroro YenoBeka;

7) 3Kkonornyeckoe BOCMUTAHME: OpPUEHTAUMEN HA MPUMEHEHME MaTEMATUYECKUX 3HaHWA ONs
peweHns 3agad B ob6nacTn COXPaHHOCTM OKpYXKaloLlen cpeabl, NnaHMpoBaHWUsS MOCTYMKOB W
OLEHKM WX BO3MOXHbIX MNOCMNEACTBUA [Nsi OKpyXatowen cpedbl, 0CO3HaHMeM rnobanbHoro
XapakTepa 3KOnorm4ecknx npobnem n nyten nx peleHuns;

8) apanTauusa K MI3MEeHAKLWMMCA YCNOBUAM COLMaNbLHOW U NPUPOAHOM cpeabl: rOTOBHOCTbIO
K OENCTBMAM B YCINOBUSX HEONPEAENEHHOCTU, NOBLILLEHNIO YPOBHSA CBOEN KOMNETEHTHOCTM Yepes
NPaKTUYECKy0 OeATeNbHOCTb, B TOM YMCME YMEHMe y4uTbCs Yy APYrux niogen, npuobperatb B
COBMECTHOW [OEeATENbHOCTU HOBble 3HaHWS, HaBblkM W KOMMETEHUUM U3 OnbiTa APYruX;
HEeobX0AMMOCTbLI0 B (hOPMUPOBAHMM HOBbIX 3HAHWIA, B TOM Yncne oopMynnpoBaTb MAEN, MOHATUS,
rmnoTte3bl 00 OoObekTax M SBMEHUSIX, B TOM 4YMCNe paHee Heu3BECTHbIX, OCO3HaBaTb AePULMTDI
COOCTBEHHbLIX 3HaHWA WU KOMMETEHTHOCTEW, NMaHUPOBaTb CBOE pasBUTUE; CMOCOOHOCTbLIO
OCO3HaBaTb CTPECCOBYH CUTyauuio, BOCMPUHMMATbL CTPECCOBYK CUTyauul0 Kak Bbl3OB,
TpebyoLMIn KOHTPMEP, KOPPEKTUPOBATL MPUHUMAEMbIE PELLEHMS N OENCTBUS, OPMYNMpPoBaThb U
OoLEeHMBaTb PUCKN 1 NocneacTeus, hopmmpoBaTth ONbIT.

METANPEOMETHbIE PE3YJIbTATbI

No3HaBaTenbHbIe yHUBepcanbHble y4eOHble AeNCTBUA

Ba3oBble noruyeckue [EeWCTBUA: BLISBMATb M XapaKTepu3oBaTb CYLIECTBEHHbIE MNPU3HAKK
MaTeMaTU4eckux OOBLEKTOB, MOHATWMMA, OTHOLIEHUA MeXay MOoHATUSAMMU, OPMYyNUpPoBaTh
onpefeneHnst NOHATUI, YCTaHaBNMBaTb CYLLECTBEHHbIV NPM3HaK Knaccudukaumm, OCHOBaHWA 4N
06006LLEeHNA U CpaBHEHWs, KpUTEPUM MPOBOAMMOIO aHanuaa; BOCnpuHUMaTb, (OpMynMpoBaTb U
npeobpasoBbiBaTh CY)XXAEHWA: yTBEpPAUTENbHbIE W OTpULATENbHble, €OUHUYHbIE, YacCTHble W
obLume, yCnoBHbIE; BbISIBNATL MaTeMaTU4eCkue 3aKkOHOMEPHOCTUN, B3aMMOCBSA3N U NPOTMBOPEYUS B
dakTax, AaHHbIX, HabnAeHUsX W YTBEPXAEHWsIX, npeanaratb KpUTEPUWU [ONS BbISIBNEHUS
3aKOHOMEPHOCTEN W NPOTMBOPEYNA; AenaTb BbiBOAbl C WUCMNOMb30BAaHMEM 3aKOHOB JIOTVIKM,
AEOYKTUMBHBIX W WHAYKTUBHBIX YMO3aKIMYEHUN, YMO3aKIYeHMn Mo aHanoruu; pasbuparb
AoKasaTenbCTBa MaTeMaTUYeCKUX YTBEPXKAEHMN (MpsiMble M OT MPOTUBHOMO), MNPOBOAMUTL
CaMOCTOAITENIbHO  HECNOXHble  [OKas3aTenbCTBa MaTeMaTuyeckmx (PaKkToB, BbICTpavBaTb
aprymeHTaumio, npuBOaUTE MNPUMEPBI U KOHTpNpuUmepbl, OOOCHOBbLIBaTb COOCTBEHHLIE
paccyxaeHusi; Bblbupatb cnocob pelueHnsa yyebHon 3agayun (CpaBHMBATb HECKOMNbKO BapuvaHTOB
pewenns, BblOMpaTb Haubonee nOOXOOAWMA C  YYETOM CaMOCTOSATENIBHO  BbIAENEHHbIX
Kputepues).

Ba3oBble uccnegoBaTenbCKkue AeWCTBUSA: MCMONb30BaTb BOMPOCHI KakK WUCCNenoBaTenbCKUIA
WHCTPYMEHT MO3HaHudA, opmynupoBaTb BOMPOCHI, (PUKCUpyOWmMe MNpoTMBOpeYne, npobnemy,
CaMOCTOATENbHO YCTaHaBNMBaTb MCKOMOE U AaHHOe, (hopMmnpoBaTb rmMnoTesy, apryMeHTMpoBaTb
CBOIO MO3ULMIO, MHEHME; NPOBOAUTL MO CaMOCTOSTENBbHO COCTaBIEHHOMY MSiaHYy HECNOXHbIV
3KCNepuMeHT, Hebornbluoe uccrnegoBaHWe MO YCTaHOBMEHUIO OCOBEHHOCTEN MaTeMaTU4ecKoro
oObekTa, 3aBUCUMOCTEN OOBHEKTOB Mexay cobown; caMoCToATENbHO hopMynupoBaTb 0606LLeHUA
M BbIBOObl MO pesynbrataM MpoBeAEHHOro  HabnogeHus, uccnegoBaHus,  OLEHUBATb



AOCTOBEPHOCTb MOSTYYEHHbIX Pe3ynbTaTtoB, BbIBOAOB M 0606LLEHMIA; NPOrHO3MPOBaTbh BO3MOXHOE
pas3BuTME NpoLecca, a Takke BblABUraTb NPEANONIOXKEHNS O ero pasBUTUN B HOBbIX YCIOBUSIX.
Pab6ota ¢ nHcopmaumen: BbiBNATb HEOOCTATOMHOCTb U U3ObITOMHOCTb MHPOPMaUNN, OAHHbIX,
HeobOXoAMMbIX [ONs peweHna 3adadn; BbliOMpaTb, aHanmMsvMpoBaTb, CUCTEMATM3MpPOBaTb U
WHTEpPNpPeTUPOBaTb MHOPMaLMIO Pa3NUYHbIX BUAOB U (hOPM NpeacTaBrneHus; Bbibupate opmy
npeacTaBneHnss MHopMaLMM 1 UNAKCTPUPOBaTh pellaemMble 3adadn cxemamu, anarpammamu,
WHOW rpadouKon M UX KOMOWHALMSMK, OUEHMBaTb HaAAEXHOCTb MHGOpPMauMM NO KPUTEPUSIM,
NPeAnoXeHHbIM yYnTenem nnmn copMynmpoBaHHbIM CaMOCTOATENbHO.

KoMMyHuKaTUBHbIE YHUBeEpcCalibHble Yy4eOHble AeNCTBUA: BOCNPUHUMATL U hopmMynMpoBaTb
CY)XOEHMA B COOTBETCTBMM C YCNOBUAMWU N LENAMN OOLLEHUSA, AICHO, TOYHO, FPaMOTHO BblpaxaTtb
CBOIO TOYKY 3PEHUSA B YCTHbIX M MUCbMEHHbLIX TEKCTaX, AaBaTb MOSICHEHWSA MO XO4y PeLUEeHUs
3agjaun, KOMMEHTMPOBATb MOMYYEHHbIN pe3ynbraT; B xode Oo6CyxaeHust 3agaBaTb BOMPOCHI MO
cyLLecTBy obcyxgaemon TeMbl, Npobnembl, pelaemon 3agayn, BbickadbiBaTb MAEW, HALENEHHbIE
Ha MOWUCK pPEeLUeHUsl, CONOCTaBMNATb CBOW CY>XOEHUS C CY>XAEHUSIMU OPYrMX y4acTHUKOB Auanora,
oOHapyXuBaTb pasnMyne W CXOACTBO MO3WMUWA, B KOPPEKTHOM dhopMe opMynmMpoBaThb
pasHornacus, CBOM BO3PaXeHWUsl; NPeACTaBnATb pe3ynbraTbl PeLleHus 3a4ayn, IKCnepumeHTa,
nccnenoBaHus, MpoekTa, CaMoCTOATENbHO BbiOMpaTb dopmaT BbICTYNNEHUS C Y4ETOM 3aad
npeseHTauumn 1 0Co6eHHOCTEN ayauTOPUN; NOHUMATb N MCMOSb30BaTh NPEMMYLLECTBA KOMaHOHON
U MHAMBMAYyanbHOMW paboTbl NpU pelueHun y4ebHbIX MaTemMaTU4Yeckux 3agadv; NpuHUMaTh Lenb
COBMECTHOW [OeATeNbHOCTX, NNaHMpoBaTb OpraHM3auuio COBMECTHOM paboTbl, pacnpenenstb
Buabl paboT, gorosapuBatbCd, 0bCyxaaTb npouecc U pesynsrat paboTbl, o6obuwats MHEHUS
HECKONbKMX NM0AEN; y4acTBOBaThb B rpynnoBbix popmax paboTbl (06CyxaeHnsa, obMeH MHEHUSMN,
MO3roBble LUTYPMbl U ApYrMe), BbIMNOMHATL CBOK YacTb paboTbl M KOOPANHUPOBATL CBOM AEWCTBUS
C OpPYrMMM uYneHamMmyM KOMaHAbl, OLEHMBaTb KayecTBO CBOEro Bkfiaga B OOWMKA MpoaykT Mo
KpUTepmam, cpopmynmpoBaHHbIM y4aCTHUKaMN B3aMMOAENCTBUS.

PerynaTtuBHble yHMBepcarnbHble y4yebHble AencTBus

CamoopraHuM3saums: CaMmOCTOATENbHO COCTaBNATb MfaH, anroputMm pelleHns 3agadm (Mnu ero
YyacTb), BblbMpaTb CNOCOO peleHns C YY4ETOM UMEIOLNXCS PECYPCOB U COOCTBEHHbIX
BO3MOXHOCTEN, apryMeHTUpoBaTb M KOPPEKTMPOBATb BapuMaHTbl PELUEHMA C YYETOM HOBOW
MHopmaumn.

CaMOKOHTpPONib, 3MOLMOHaNbHbIA UWHTENNEeKT: Brnagetb cnocobamm  camMonpoBEPKK,
CaMOKOHTpONs npouecca W pesynbrata peweHns MaTteMaTMyeckon 3ajaduv; npensuaeTb
TPYOHOCTU, KOTOpble MOryT BO3HWKHYTb MpU pPeLeHun 3adayn, BHOCUTb KOPPEKTMBbI B
AEeATENbHOCTb Ha OCHOBE HOBbIX OBCTOATENLCTB, HANAEHHbIX OLIMOOK, BbISIBNEHHbLIX TPYOHOCTEN;
OLEeHMBaTb COOTBETCTBUE pesynbrata AesaTeNbHOCTU NOCTaBNEeHHOM Lienuy 1 yCrnoBusM, O6bACHATb
NPUYMHBLI  OOCTWXKEHUS WNW  HEOOCTWXKEHUS  Lenu, HaxoouTb OwWwubKy, [faBaTb OLEHKY
NPUOBPETEHHOMY OMbITY.

NMPEAMETHbIE PE3YJIbTATbI

K KoHLy 0ByyeHnsa B 7 knacce obyyaroLmnnca nonyumT cnegyrowme npegMmeTHole pesynbsTrathbl:
Yucna u BblYUCNEHUA. BbINONHATb, codeTast YCTHbIE U MUCbMEHHbIE NPUEMbI, apudpmeTnyeckne
AENCTBUA C pauuoHanbHbIMU YucraMmn. Haxoantb 3HaYEHUSA YUCIIOBLIX BbIPAXEHUN, NPUMEHATb
pa3HoobpasHble cnocobbl U NPUEMBI BbIYUCIIEHUSA 3HAYEHUN OPOBHbBIX BbIPaXXEHUIN, CoAepX)aLlmx
OObIKHOBEHHbIE M OecATUYHbIe Opobu. [epexoguTb OT OOHOM (POPMbI 3anMCK YnUCen K Opyrow
(npeobpasoBbiBaTb AECATUYHYHO Op0Ob B OOLIKHOBEHHYH), OOLIKHOBEHHYIHO B OECATUYHYI, B
4YaCTHOCTU B GECKOHEYHYH AecATMYHY Apobb). CpaBHMBaTbL M ynopsgounmBaTh paumMoHanbHble
yucna. OkpymaTb yucna. BbINONHATE NPUKMAOKY W OLEHKY pesyrnbrata BblYUCIEHUWA, OLEHKY
3Ha4YeHUN YUCMNOBbLIX BbIpaXeHUW. BbINOMHATL OEWCTBUA CO CTEMNEeHAMUM C  HaTyparbHbIMU
nokasatensmu. puUMeHATb NPU3HaKM OENMMOCTU, Pa3fOKEHWE Ha MHOXUTENU HaTyparibHbIX
yucen. Pelwartb NpakTUKO-OPUEHTUPOBAHHbIE 3a[ayu, CBA3aHHble C OTHOLIEHUEM BENUYUH,
NPOMNOPLMOHANBLHOCTLIO BESTMYUH, MPOLUEHTaMU, UHTEPNPETUPOBATL Pe3yrnbTaThbl pPeLleHns 3agad C
YYETOM OrpaHUYEeHN, CBA3aHHbIX CO CBOMCTBAMU paccMaTpmBaeMbiX OOBHEKTOB.
Anrebpaunyeckne BbipaxeHus. /cnonb3oBaTb anrebpanyeckytdo TEPMUHOMOMMIO U CUMBOJSIUKY,
NpUMEHATb €€ B npouecce OCBOeHus yyebHoro matepuana. Haxoautb 3HavyeHusi ByKBEHHbIX



BblpaXXeHW MpU 3afaHHbIX 3HAYEHMAX MepeMeHHbIX. BbINONHATE npeobpas3oBaHMA LEnoro
BblpaXXeHWsi B MHOrOYNeH npmeegeHnem nogobHbixX cnaraemblx, packpbiTueM CKOBOK. BbinonHATb
YMHOXEHMWE OAHOYNIeHa Ha MHOrOYSIeH M MHOrouYsieHa Ha MHOTOYSIeH, MPUMEHATb (opmynbl
KBagpaTa CymMMbl 1 KBagpaTa pasHocTU. OCyLeCcTBNATL pa3noXeHne MHOrOYSIEHOB Ha MHOXUTENN
C NMOMOLLbIO BbIHECEHMSI 3a CKOOKM OBLLEro MHOXWUTENS, rpynnupoOBKK criaraeMbiX, NPUMEHEHMS
dopMyn COKpaLLEHHOrO YMHOXeHUs. [NpumMeHsaTb npeobpas3oBaHNst MHOTOYIEHOB AN peLUeHus
pasnU4YHbIX 3a4a4y U3 MateMaTuKn, CMEXHbIX NPeaMeToB, U3 pearnbHOW NpakTuku. Mcnonb3oBaTtb
CBOMCTBA CTeneHeun ¢ HaTyparnbHbIMW NoKasaTensamMu ans npeobpasoBaHus BbipaXeHUN.
YpaBHeHUA M HepaBeHCTBa. PelwaTb NUWHENHbIE ypaBHEHUS C OQHOW MNepeMEHHOW, NpUMEHSS
npasusna nepexoga OT UCXOAHOMO ypaBHEHUS K paBHOCUNBbHOMY emy. [MpoBepsiTb, ABNAETCS nn
YUCNO KOPHEM ypaBHeHUus. [MpumMeHsATb rpaduyeckme MeToabl MpPU  PeLUeHUUN  FNIMHEeWHbIX
ypaBHeHUn n nx cuctem. lNogbupatb npumMmepsbl nap Yucer, ABNAWUXCH peLleHneM NIMHENHOro
ypaBHEHUS ¢ ABYMSA nepemMeHHbIMU. CTpouTb B KOOPAWHATHOW MSIOCKOCTM rpadouk FNMHENHOro
YPaBHEHUS1 C AOBYMSI MNEepPEeMEHHbIMU, MOMb3yscb rpaduMKkoM, NPUBOAUTL MNPUMEpPBLI pPeLLeHUs
ypaBHeHus1. PewaTtb cucTembl ABYX JIMHENHbIX YPaBHEHUA C OBYMSA NepeMeHHbIMU, B TOM YuUche
rpadudeckn. CoctaBnATb U pellaTb IMHENHOE YpaBHEHNE UMN CUCTEMY NIMHENHBIX YPaBHEHWUI MO
YyCroBUIO 3aJaudn, WHTEPNPeETMPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3aJayu MOfyYeHHbIN
pesynbrar.

PyHKUMKU. WN300paxaTb Ha KOOPAWHATHOM MNPSMOM TOYKM, COOTBETCTBYHOLIME 3a4aHHbIM
KoopguHatam, JIiyuu, OTPE3KW, WHTepBanbl, 3anucbiBaTb 4YUCMOBbIE MPOMEXYTKM  Ha
anrebpanyeckoMm A3blke. OTMeyaTb B KOOPOAWHATHOM MSIOCKOCTM TOYKM MO  3afaHHbIM
KoopguHatam, CTpouTb rpadukm NUHErHbIX GyHKUMn. CTpouTb rpaduk yHkumm y = [X|.
OnucbiBaTb C MOMOLLBK OYHKLUMA U3BECTHbIE 3aBUCMMOCTU MEXAY BEefIMYMHAMW: CKOPOCTb,
BpeMsi, pacCTOsiHMe, LUeHa, KONMYecTBO, CTOMMOCTb, MNPOWU3BOAUTENBHOCTb, BPEMS, OOBLEM
paboTbl. HaxoguTb 3HadYeHne yHKUMM MO 3HaAYEeHUo e€ aprymeHTa. NoHumaTtb rpaduyeckun
crnocob npeacTaeneHna U aHanusa nHgopMaunn, U3snekatb U MHTepnpeTnpoBaTb MHGOPMaLUIO
13 rpamnKoB pearnbHbIX NPOLECCOB N 3aBUCUMOCTEN.

K KoHUy 00yyeHnsa B 8 knacce obyyaroLmncs Nony4mT cnegyowime npegMeTHble pesynbraThbl:
UYucna wum BbluucneHusa. lcnonb3oBaTb HavanbHble MpeacTaBrleHns O  MHOXeCTBe
OENCTBUTENbHbIX  Yncen AN CPaBHEHWs, OKPYrMeHus WU BblMUCNEHUMW, U300paxaTb
OEeNCTBUTENbHbIE  YMCra TOYKaMWM Ha  KoopAMHATHOM  npsaMoWn. [lpuMeHsaTb  NoHATUE
apu@MeTMYEeCcKoro KBagdpaTHOrO KOPHSA, HaxoAuTb KBagpaTHble KOPHW, UCMonb3ysa npu
HeoBXOAMMOCTN  KamnbKynaTop, BbINOMHATL  NpeobpasoBaHUA  BbIPaXeHWW,  cogepXalumx
KBaZpaTHble KOPHU, UCMOb3ysa CBOMCTBA KOpHeN. Micnonb3oBaTtb 3anncu 60nbLUnX U Manblx Yymcen
C NOMOLLbI0 AecAaTUYHbIX apoben n cteneHen yncna 10.

Anrebpaunyeckue BbIpaxeHuUA. [IpUMEHATb MNOHATME CTeneHW C  UuenbiM  MoKasaTernem,
BbIMOSMHATL NpeobpasoBaHNs BbIpaXXeHUW, codepXalmx CTeneHn C  UernbiM  MokasaTenem.
BbInonHATb TOXOECTBEHHble NpeobpasoBaHus pauMOHarbHbIX BblpaXeHWW Ha OCHOBE MpaBur
AENCTBMA HaL MHoroyneHamu u anrebpandeckumn pgpobsimn. PacknagbiBatb KBagpaTHbIN
TPEXYNEH Ha MHoxuTenu. NMpuMeHaTb npeobpas3oBaHUsA BbIPaXEHUA ONS peLleHUs pasinyHbIX
3aZlay U3 MmaTemaTUKuM, CMEXHbIX NPeAMETOB, U3 pearibHOW NPaKTUKW.

YpaBHeHUs u HepaBeHcTBa. Pewatb nuHeWHble, KBagpaTHble ypaBHEHUS W paunoHarnbHble
ypaBHEHUS, CBOAALLUMECA K HUM, CUCTEMbl OBYX YpaBHEHWN C OABYMSA nepemMeHHbimu. [MpoBoauTb
npocTteniMe MuccnefoBaHUs YpaBHEHWA U CUCTEM YypaBHEHWW, B TOM 4uCrie C NPUMEHEHUEM
rpacpmyecknx npeacraeneHnin (yctaHaBnNuBaTb, UMEET NM ypaBHEHME WKW CUCTEMA YpaBHEHWUN
peLleHunst, eCrim UMeET, TO CKOMbKO, 1 npoyee). NepexoanTb OT CNOBECHOW POPMYNMPOBKM 3ada4umn
K eé anrebpanyeckon mogenu C NOMOLLbIO COCTaBMEHUS YPaBHEHUSA UMW CUCTEMbl YPaBHEHWN,
WHTEepnpeTnpoBaTb B COOTBETCTBMM C KOHTEKCTOM 3a[ayu MNONyyYeHHbln pesynbrat. [1puMeHsTb
CBOMCTBaA YMCIOBbIX HEPaABEHCTB ANA CPaBHEHWUS, OLUEHKW, peluaTb NIMHeWHble HepaBeHCTBa C
OLHOM NepeMeHHOW U UX CUCTEMbI, AaBaTb rpauyeckyto UCcTpauno MHOXECTBa peLleHun
HepaBeHCTBa, CUCTEMbl HEPABEHCTB.

®PyHKuMn. [MoHMMaTb M KCNOMNb30BaTb (PYHKUMOHANbHbIE MNOHATUS U A3blK  (TEPMUHBI,
cumBonuyeckne o603HayeHus ), onpefenaTb 3HavyeHue (QYHKUMM MO 3HAYEHU aprymeHTa,
onpeaensaTb CBONCTBA PyHKUMN NO eé rpacdmky. CTpouTb rpadomkn anemMmeHTapHbIX yHKUMN BUAa:
y =k/x, y =x2,y =x3,y = |x|, y = VX, onvcbIBaTb CBOICTBA YNCIIOBON PYHKLMM MO & rpaduky.



K koHLy 0ByyeHus B 9 knacce obyyalolwmincs nonyyuT cregyroLmne npegMeTHble pesynsraThl:
UYucna v BbluncneHus. CpaBHMBaTb M YNopsgoyvMBaTh pauuoHaribHble U MppaunoHarnbHble
yucrna. BeinonHATb apudmeTmyeckne OenCTBUA C pauuoHarbHbIMU YMcnamMm, codeTas YyCTHble U
NMUCbMEHHbIE TMPUEMBI, BbIMOMHATL BbIYUCMEHUS C MppauUMOHarnbHbIMKM Yucnamu. HaxoguTb
3HavyeHUs1 CTeneHen C LUenbiMWU MnoKasaTensaMnm W KOPHEW, BbIYUCIIATL 3HAYEHUS YUCITOBbIX
BblpaxeHu. OKpyrmaTb AeNCTBUTENbHbIE YMCHA, BLINOMHATL NPUKUAKY pesyrbraTta BblYUCIEHUN,
OLIEHKY YMCITOBbIX BbIPaXEHUMN.

YpaBHeHMA U HepaBeHCTBA. Peuiarh jMHEHHBIC M KBAIPATHBIC YPABHEHHS, YPABHEHHS, CBOISIINECS K
HUM, TpocCTeHine JIpoOHO-palliOHaNIbHbIE YpaBHEHUs. Pemiarh cucTeMbl IBYX JIMHEWHBIX ypaBHEHHUH ¢
NBYMS IIEPEMEHHBIMU U CUCTEMBI JIBYX yYpaBHEHHUI, B KOTOPbIX OJJHO YpPaBHEHHUE HE SIBJISIETCS] JIMHEUHBIM.
Pemrats TekcToBBIE 324K aNreOpandecKuM COCOOOM C MOMOIIBIO COCTABICHUSI YPAaBHEHHS WIIA CUCTEMBI
JBYX YpPaBHEHUH C JByMs IlepeMEHHbIMU. [IpOBOIUTH IpOCTEMIIME MCCIIENOBAaHUSA YPAaBHEHUN U CHCTEM
yYpaBHEHUH, B TOM 4YHCII€ C IPUMEHEHHEM TIpapUuecKuX IMpeICTaBlIeHU (ycTaHaBIMBaTh, WMEET JIH
yYpaBHEHHE WJIM CHUCTEMa YpPaBHEHUU pEIIeHHs, €CIIM MMEET, TO CKOJbKO, U mpodyee). Pemiare jauHelHbIe
HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa’kaThb pEIICHHE HEPAaBEHCTB HAa YHUCIOBOM MpPsIMOM,
3alMChIBaTh pELIEHHE C IOMOIIbI0 CHMBOJIOB. Pemarh cuCTeMbl JMHEMHBIX HEPAaBEHCTB, CUCTEMBI
HEPAaBEHCTB, BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMbl HEPAaBEHCTB Ha
YHCJIOBOM MPSAMOM, 3aMHChIBaTh PEIIEHNE C TIOMOIIBI0 CUMBOJIOB. conbp30BaTh HEpaBEHCTBA MPHU PELIEHUH
pa3IMyYHbIX 3a]ay.

®yukuuu. PacriozHaBath (yHKIMM H3ydeHHBIX BUIOB. [lOKa3bIBaTh CXeMaTHUECKH pACIIOJIOKEHUE Ha
KOOPIMHATHOM TIockocTh rpadukoB dynkumii Bua: y=kx, y=kx+b, y=k/x, y=axa+bx+c, y=x3, y=Vx, y=|X|,
B 3aBHUCHUMOCTH OT 3HA4eHHWH KOA(PQPHUIIMEHTOB, OMHUCHIBATh CBOMCTBA (PyHKIMNA. CTpOUTh M U300paxaTh
CXeMaTU4YeCKU Tpa@UKu KBaJpaTUYHBIX (YHKIIMI, ONMUCHIBAaTH CBOMCTBA KBAJIPATUYHBIX (YHKIHUNA MO HUX
rpadukaM. Pacmo3naBare KkBaapaTuyHylo (yHKIHIO MO (Qopmysie, MPUBOAUTH NMPUMEPHI KBaJPaTUUHBIX
(GyHKIIUN U3 peaTbHOM KU3HU, (PU3UKU, TEOMETPHH.

YuciioBble MOCI€A0BATEIbHOCTH M Nporpeccun. Pacrno3HaBath apuMeTHUYECKYI0 U T€OMETPHUECKYIO
MPOrPECCUU TIPU Pa3HBIX CMOCO00ax 3aaHusl. BBIMONHATH BBHIYMCIEHHUS C MCMHOIb30BaHHEM (DOpMyn n-ro
YJIeHa apu(PMETHYECKOW U TEOMETPUUYECKON MPOTPecCHii, CYMMBI MEPBBIX N WICHOB. M300paxarh 4ieHBI
MOCJIE0BATEIPHOCTH TOYKAMM Ha KOOPAWHATHOW IUIOCKOCTH. Pemiare 3aaadu, CBA3aHHBIE C YUCIOBBIMU
MOCJIEIOBATEIbHOCTSAMHU, B TOM 4MCIE 3aJaddl M3 PEaTbHOM KM3HU (C HCIOJNB30BAHHUEM KalbKYJsATOPA,
HU(PPOBBIX TEXHOJOTHH).

'TEMATUYECKOE NJIAHUPOBAHUE|

7 KJIACC
KonuuyecTtBo 4acoB OneKTPOHHble
Ne (undpposeble)
a/n HavnmeHoBaHve pasaenos n Tem nporpammbl | Beer | KOHTponbHbI MpakTuyecku 06pasoBaTenbHbIe
o} € pabortbl € pabortbl pecypchl
1 Yucna n Bbluncrnenus. PayyonanbHble Yncna 25 1 0 gttps://m.edsoo.ru/7f415b9
2 Anrebpanyeckune BblpaXKeHUst 27 1 0 gttps://m.edsoo.ru/7f415b9
3 YpaBHEHNA N HepaBeHCTBa 20 1 0 gttps://m.edsoo.ru/7f415b9
4 KoopauHatbl 1 rpaduki. PyHKUMM 24 1 0 gttps://m.edsoo.ru/7f415b9
5 MoBTopeHie 1 oBoBLueHNe 6 1 0 gttps://m.edsoo.ru/7f415b9
OBLUEE KOJINYECTBO YACOB MO NPOIrPAMME 102 5 0
8 KUIIACC
KonnyectBo 4acos OneKTPOHHbIE
Ne (undpposble)
a/n HavnmeHoBaHve pasaenos u Tem nporpaMmmbl | Beer | KOHTPOrbHbI [MpakTuyecku obpasoBarenbHbie
o} € pabortbl € pabortbl pecypeei
1 Yucna n BolvmcneHus. KsagpartHble KOpHU 15 0 0 gttps://m.edsoo.ru/7f417af
2 Yncna u Bblumcnenusi. CTenexb C Lenbim 7 0 0 https://m.edsoo.ru/7f417af
nokasarernem 3
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Konnyectso 4acos OneKTPOHHbIEe
Ne (umdbpoBble)
/n HanmeHoBaHWe pasaenos u Tem nporpammel | Beer | KOHTponbHbI MpakTuyecky 06pasoBaTenbHbIe
0 € pabortbl € pabortbl pecypcel
3 Anrebpanyeckue BblpaxeHusa. KsagpaTHbin 5 1 0 https://m.edsoo.ru/7f417af
TPEXYneH 8
4 Anrebpanyeckme BolpaxeHus. Anrebpanyeckas 15 1 0 https://m.edsoo.ru/7f417af
npobb 8
5 YpaBHeHUs 1 HepaBeHcTBa. KBagpaTHble 15 1 0 https://m.edsoo.ru/7f417af
ypaBHeHust 8
6 YpaBHeHUsA 1 HepaseHcTBa. CucTeMbl ypaBHeHUA | 13 0 0 gttps://m.edsoo.ru/7f417af
7 YpaBHeHUA 1 HepaBeHcTBa. HepaseHcTBa 12 1 0 gttps://m.edsoo.ru/7f417af
8 @OyHKLUMN. OCHOBHbIE NOHATUSA 5 0 0 gttps://m.edsoo.ru/7f417af
9 OyHKLMK. UNCTIOBbIE dyHKUMMN 9 0 0 gttps://m.edsoo.ru/7f417af
10  [osTopeHue n 06obLeHe 6 > 0 gttps://m.edsoo.ru/7f417af
OBLLEE KOJMMYECTBO YACOB MO NMPOIrPAMME 102 6 0
9 KUIACC
KonnyectBo 4acos OneKTPOHHbIE
Ne (undposeble)
n/n HanmeHoBaHue pasgenoB 1 TeMm nporpamMmmbl Bcer KOHTpOJ‘IbeI |'|pa|('|'|/|t.|ec|(|/| 06pasoBaTeanb|e
o] € pabortbl € pabortbl pecypcei
1 Yucna n Boluucnenuns. [JlencTeBmTenbHble Ynucna 9 0 0 gttps://m.edsoo.ru/7f419d0
5 YpaBHEHUS N HEpaBEHCTBA. YpaBHEHMS C OQHON 14 1 0 https://m.edsoo.ru/7f419d0
nepemeHHon 8
3 YpaBHeHUsa n HepaBeHcTBa. CuUCTeMbl ypaBHeHUn | 14 1 0 gttps://m.edsoo.ru/7f419d0
4 YpaBHEeHUs n HepaBeHCTBa. HepaBeHcTBa 16 1 0 gttps://m.edsoo.ru/7f419d0
5 DYHKLMM 16 1 0 gttps://m.edsoo.ru/7f419d0
6 Yncnosble nocrnegoBaTenbHOCTU 15 1 0 gttps://m.edsoo.ru/7f419d0
7 MoBTOpEHMe, 0606LLeHNE, cucTemaTn3aLms 18 1 0 https://m.edsoo.ru/7f419d0
3HaHWN 8
OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 102 6 0

ITPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJIBHOU TPOI'PAMMBI 7 KJIACC

Kon nmpoBepsiemoro

o01ero oopazoBaHusi

IIpoBepsieMble NpeMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe1bHOI MPOrpaMMbl OCHOBHOTO
BeImonHATh, coueTas yCTHbIE M MUCbMEHHBIE TPUEMBI, apu(METHUECKHE ICHCTBHS C pallMOHATBHBIMH YHCIIAMH
Haxonute 3Ha4€HNs YNCIIOBBIX BBIPAXXEHHH, TPUMEHATH Pa3HOOOPa3HbIE CIIOCOOB! M MPUEMBI BEIYHCITCHHS

[lepexomuts OT OmHON (HOPMBI 3aIFICH YUCEI K APYroi (TipeoOpa3oBEIBATE NECATUIHYIO IPOOh B OOBIKHOBEHHYIO,

Bemonasats NPUKUAKY WU OLICHKY pE3yJIbTaTa BBI‘II/ICJ'ICHI/II\/'I, OLCHKY 3HAYCHUH YHCIIOBBIX BLIpa)KeHHfI. BemonasaTs

pe3yiabraTta
1 Uricna v BEIYUCTICHAS
1.1
1.2 . .
3Ha4YeHHH JPOOHBIX BBIPaKEHHH, COIepKalInX OOBIKHOBEHHBIE U ECATUYHBIE IpOOH
1.3
OOBIKHOBCHHYIO B IECATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO JECATUIHYIO 1POOb)
1.4 CpaBHUBATH 1 YIIOPSIIOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpymIsTh Yucia
1.6 .
JEHUCTBHUS CO CTENICHAMH C HaTYpaJIbHBIMH TIOKa3aTeII MU
1.7 [TprMeHATh NpU3HAKY AETUMOCTH, PA3JIOKEHHE Ha MHOKUTEIIN HATYpaIbHBIX YHCET
1.8

Pemrate MPAKTUKO-OPUCHTUPOBAHHLBIC 3a1a41, CBA3dHHBIC C OTHOLICHUEM BCJIMYHMH, ITPONMOPLHUOHAIBHOCTBIO

BCJIMYWH, MIPOLCHTAMHU, HHTCPIIPCTUPOBATL PE3YJIbTAThI PCHICHUA 3a1a4 C y‘IéTOM OrpaHquHHﬁ, CBA3aHHEBIX CO
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Kon nposepsiemoro
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2
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8 KUIACC

Kon nmpoBepsiemoro
pe3yiabraTta

1
11
1.2

1.3

2.1

2.2
2.3
2.4

3.1

IIpoBepsiemMble NpeMeTHBIE Pe3YJIBTATBI OCBOCHHS OCHOBHOMH 00pa30BaTe/IbHOI IPOrpaMMBbl OCHOBHOTO
o011ero oopazoBaHusi

CBOMCTBaMU paccMaTpuBaACMbIX 00BLEKTOB
Aﬂre6paI/I‘leCKI/Ie BbIpaXCHUA

Hcnonp3oBath anre6pa1/1quKon TEPMHUHOJIOIUIO U CUMBOJIMKY, IPUMCHATDH €€ B nporecce 0CBOCHUA yqeGHoro
MaTtepuajia

HaXOI[I/ITI: 3HAUCHUA 6yKBeHHI)IX BI)Ipa}KeHI/Iﬁ Ipy 3aIaHHBIX 3HAYCHUAX IMCPEMCHHBIX

BbIonHATE MpeoOpa3oBaHus €00 BRIPAXKEHHS B MHOTOUWIEH ITPUBEICHUEM MMOTOOHBIX ClIaraeMbIX, PACKPHITHEM
CKODOK

Brmonusate YMHOKCHHUE OJHOYJICHA HAa MHOI'OYJICH U MHOI'O4JICHA HA MHOT'OWICH, IIPUMCEHATH (l)OpMyJ'II)I KBaJpara
CYMMBI U KBaJipaTa pa3HOCTH

OcymiecTBISATh pa3IokeHHE MHOTOYJICHOB HA MHOXKHTEJIH C TIOMOIIBIO BEIHECEHUSI 32 CKOOKH 0OIIEro MHOXKHTEIIS,
TPYNIIMPOBKH ClIaraeMbIX, IIPUMEHEHHsT (POPMYIT COKPAIIEHHOTO YMHOXKEHHS

[IpumMeHnsaTh MPeoOpa30BaHUsl MHOTOUWICHORB JIJIS PEIICHHS PA3IMYHbIX 33729 U3 MATEMATUKU, CMEKHBIX
MIPEMETOB, U3 PEATHHOIN MPAKTUKU

Hcnonb30BaTh CBOMCTBA CTEIICHEH C HaTypaJbHBIMH IMOKA3aTC/IAMMA 1JIs1 HpeO6paSOBaHI/I$I BLIpa)KeHI/Iﬁ
ypaBHeHI/IH 1 HCPABCHCTBA

Pemars nuneiinbie YpaBHEHUS C OZ[HOﬁ nepeMeHHoﬁ, MPpUMCEHSAA TpaBUJIa Nepexoga OT UCXOAHOI'0 YpaBHECHUA K
PaBHOCWUJIBHOMY €EMY. HpOBepHTL, SABJISACTCA JIM YUCJIO KOPHEM YpaBHCHUA

[TpumensTh rpaduueckre METOABI IIPU PEIICHUH JTMHEHHBIX YPABHEHHH U UX CUCTEM
[TonOupaTh NpuMepHI nap YHUCE, SBISIONINXCS PEICHHEM JIMHEHHOTO YPaBHEHUS C IByMsI IepEeMEHHBIMH

CTpouTh B KOOPJMHATHOM IJIOCKOCTH IrpaUK JIMHEHHOIO YpaBHEHUs C IByMsI [IEPEMEHHBIMU; TOJTb3YSICh
rpaduKoM, TPUBOIUTE TIPUMEPHI PEIICHHs] YpaBHEHUS

Periatb cMCTEMBI BYX JIMHEHHBIX YPaBHEHHUH C JBYMs IIEPEMEHHBIMH, B TOM YHCie Tpaduiecku

CocTaBiaTh U pelIaTh JIMHEWHOE ypaBHEHNE WU CUCTEMY JIMHEHHBIX YpaBHEHUH IO YCIOBHUIO 3a1a4H,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1auHl MTOJIY4EHHBII pe3ynbTar

Koopaunatsr u rpaduku. OyHxuum

N306paxath Ha KOOPAMHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIINE 3alaHHBIM KOOPIMHATAM, JIy4H, OTPE3KH,
MHTEPBaJIbI, 3alIMCHIBATh YHUCIIOBBIE IIPOMEXKYTKH Ha alreOpandeckoM S3bIKe

OrMeyaTh B KOOPAMHATHOH IIIOCKOCTH TOYKH [0 33IaHHBIM KOOPIAHHATAM
Crpoutb rpaduku tuHeiHbIX QyHKIUA. CTpouTth rpaduk GyHKIuH y = [X|

OmnuckIBaTh ¢ MOMOIIBIO (DYHKIHMH H3BECTHBIE 3aBUCUMOCTH MEXIy BETHYHHAMHU: CKOPOCTb, BPEMs, PACCTOSHHE,
LIEHY, KOJIMYECTBO, CTOMMOCTB, IIPONU3BOAUTENILHOCTD, BpeMsl, 00bEM paboThI

Haxomuts 3HaueHHne (HYHKIUH 10 3HAYCHUIO e€ apryMeHTa

IMonuMats rpaduueckuii criocod MPEeACTaBICHIS U aHAIN3a HHPOPMALIIHY, U3BJICKATh 1 HHTSPIIPETHPOBATH
nH(popManuio U3 rpagUKoB pealbHBIX MPOIECCOB M 3aBUCUMOCTEN

IIpoBepsiemMble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMBbI OCHOBHOTO
o01iero oopazoBaHusi

Yucna ¥ BEIYUCICHHS

Hcnionp30BaTh HauaJlbHBIE MPEICTABICHHU O MHOMKECTBE JICHCTBUTENBHBIX YUCEIN IJIs1 CPABHEHUS, OKPYIVICHHS 1
BBIYHCIICHHH, W300paXkaTh AEHCTBUTENBHBIC YHCIIA TOYKAMHU Ha KOOPANHATHON TPSMON

[puMeHsATh NOHATHE apU(PMETHIECKOr0 KBaIpaTHOTO KOPHS, HAXOAUTDH KBaJpaTHbIe KOPHH, UCIIONb3YS IIPH
HEOOXOIMMOCTH KaJIbKYIISITOP, BBIIOMHATH MPE00pa30BaHIs BRIPaKCHHUH, COIEP KaINX KBaIpaTHbIE KOPHHU,
HCIOJIb3YsI CBOMCTBA KOPHEH

Hcnonb30Bath 3amicy OOMBIIMX W MAJBIX YHCEI C TIOMOIIBIO IECATHYHBIX pobeil n crenenei uncia 10
AnreOpandecKie BRIPaKCHUS

[IprMeHATh MOHSTHE CTETICHH C LIEBIM TTOKa3aTeIeM, BBITIOTHATE MPeo0pa30BaHIs BRIPaKEHHUH, COIEp KaIlinX
CTEMEHH C IIEJIBIM ITOKa3aTeIeM

Bemonasats TOXACCTBCHHEBIC npeo6pa30BaHI/m parOHAJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC ITPABUJI IleﬁCTBPIﬁ Hazg
MHOIo4JicHaMiu " aﬂreﬁpaI/I‘leCKI/IMI/I IlpO6$IMI/I

PaCKJ'Ia,HBIBaTB KBa,HpaTHBIﬁ TpéX‘lJ’IeH Ha MHOXHUTCIIN

[TpumensaTh npeobpa3oBaHMs BRIPAXKEHNH JUIS PEIICHUS Pa3IMIHbIX 3371ad M3 MaTeMaTHKH, CMEKHBIX TIPEAMETOB,
13 PeanbHOMN MPAKTHKA

ypaBHeHI/ISI 1 HCPABCHCTBA

Pemrate .]'IPIHGfIHLIe, KBaJIPATHBIC YPABHCHHUA U PALIMOHAJIbHBIC YPABHCHMS, CBOASAIINECSA K HUM, CUCTEMBI IBYX
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IIpoBepsiemble peIMeTHBIEC Pe3YJILTATHI OCBOCHHUS OCHOBHOMH 00pa30BaTe/bHOIl MPOrpaMMbl OCHOBHOTO
o011ero oopazoBaHusi

yYpaBHEHHH C ABYMS IIEPEMEHHBIMH

IIpoBonuTh pocTeiire UCCIe0BaHNUS YPaBHEHUN U CUCTEM YPaBHEHUH, B TOM YUCIIE C TPUMEHEHUEM
rpaduvecKuX MpeCcTaBICHNH (YCTaHABINBATh, UMEET JI YpaBHEHUC WIIH CHCTEMa YPAaBHCHHUN PEIICHUS, SCITH
HMEET, TO CKOJIBKO, U IIpoYee)

IepexomuTts OT CIOBECHOH (HOPMYIUPOBKHU 32124 K € anrebpanyecKoil MOJENH ¢ TIOMOIIBIO COCTABICHHS
ypaBHEHHS HJIH CHCTEMBI YPaBHEHHIA, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33184y MOJTyIEeHHBIH
pe3ynbrar

IIpumeHsTH CBOMCTBA YUCIOBLIX HEPABEHCTB JIJIsl CPABHEHUS, OLIEHKH, PeIlaTh JIMHEHHbIE HEPABEHCTBA C OTHOM
MIEPEMEHHOMN M UX CUCTEMBI, IaBaTh Ipa)UIeCKy0 WLTIOCTPAITUI0 MHOXKECTBA PEIIICHUI HEPABEHCTBA, CHCTEMBI
HEpaBEHCTB

O YHKIIH
IToHUMATh ¥ KCTIOIB30BaTh (PYHKIIMOHATIBHBIC TOHATHUS U S3bIK (TEPMUHBI, CAMBOJIUYCCKUC 0003HAYCHHS),
OIIPEIICIATh 3HAYCHUE (DYHKIIMU TI0 3HAYCHUIO apTyMEHTa, ONPEACIISATh CBOMCTBA (QYHKIMHU 110 e€ rpaduKy

Crpouth rpaduku d1emMeHTapHbIX GyHKImM BUAa: y=K/X, y =x3, y = X3, y = |x|, onuceiBaTb CBONCTBa
YNCIOBOW (PYHKLIMM NO €€ rpadouky

IIpoBepsieMbIe MpeIMeTHBIE PE3YJILTATHI OCBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI OCHOBHOTO
o01iero oopazoBaHusi

Yucaa ¥ BIYUCIIEHUS
CpaBHUBATH U YIIOPSIIOUMBATh pallMOHANIbHbIE U UPPAlMOHALHBIE YHCIIa

BrInmonaaTs apI/I(bMCTI/I‘-ICCKI/IC )leﬁCTBHSI C pallMOHAJIbHBIMHU YHCJIIaMH, COY€Tasl YCTHBIC U IIMCbMCHHBIC HpHéMLI,
BBITIOJTHATH BBIYUCIICHH S C UPPAIIMOHAJIBHBIMA YHUCJIaMU

HaXOJlI/ITL 3HAUCHUS CTEIEHEH ¢ ICJIBIMHU ITOKA3aTCIAMU U KOpHEI‘/II, BBIYUCIIATH 3HAYCHUA YHUCIIOBBIX Bpra)KeHI/Iﬁ

OKpymIsATh NEHCTBUTEIbHBIE YHUCIIA, BBIMOIHATD IPUKUIKY PE3YIbTaTa BHIUUCICHHUH, OLICHKY YHUCIIOBBIX
BBIPAKEHUI

YpaBHEHUS U HEPABEHCTBA

Pemats nuHelHbIE U KBaApaTHBIC YpaBHEHNUS, YPaBHEHUS, CBOISIIMECS K HUM, IpOCTeHIINe IPpOoOHO-
paloHaNIbHbIE YpaBHEHUS

Pemats cuctemsl 1BYX JIMHEHHBIX YPaBHEHUI ¢ ABYyMsI IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX
OJIHO ypaBHEHME HE SIBISIETCS IMHEHHBIM

PenraTe TekcTOBBIE 3a1a4K alreOpandecKiM CIIOCOOOM C TIOMOIIIBIO COCTABICHUS YPABHEHUSI MM CHCTEMBI IBYX
ypaBHEHHMH C ABYMS NIEPEMEHHBIMU

IIpoBonuTe NpoCTENILINE UCCIEN0BAHNS YPAaBHEHUN U CUCTEM YPaBHEHUH, B TOM YUCIE C IPUMEHEHUEM
rpaduyueckux NpeAcTaBIeHnH (HanpuMep, yCTaHABINBATh, UIMEET JIM YpaBHEHHUE WM CUCTEeMa YpaBHEHUH
PELIEHUs, €CIIH UMEET, TO CKOJIBKO)

PenraTe nMHelHBIE HEPAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, H300PaXKaTh PEIICHNE HEPAaBEHCTB Ha YHCIIOBOM
TIPSMO¥, 3aITCHIBATh PEIICHNE C TIOMOIIBIO CHMBOJIOB

Pemats cuctembl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBaIPATHOE HEPABEHCTBO,
n300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aIMCHIBATH PELIEHHE C TOMOIIBI0 CHMBOJIOB

Hcnonb30BaTh HepaBEeHCTBA MPH PEIICHUH PA3TMIHBIX 33129
D yHKIMU

PacniozHaBate (pyHKINH U3ydeHHBIX BUAOB. [10Ka3bIBATH CXEMATHYECKH PACIIONOKEHNE HA KOOPAWHATHON
TUTOCKOCTH TpadukoB QyHKIWIA Bua: y=kX, y=kx+b, y=Kk/X, y=ax2+bx+c, B 3aBUCHMOCTH OT 3HaYCHUI
K03((PUIMEHTOB, OMMUCHIBATH CBOUCTBA (DYHKIIMI

Ioka3bIBaTh CXEMATHYECKH PACTIONIOKEHHE Ha KOOPIMHATHOM IIIOCKOCTH TpadrKoB GyHKIMH Buma y=YX, Y=|x| u
OITMCHIBATH CBOWCTBA (DYHKIIMI

CTpouth 1 H300paXkaTh CXeMaTHYSCKH I'Pa(UKK KBaIPATHIHBIX (DYHKIMH, OIMCHIBATH CBOWCTBA KBAJAPATHIHBIX
(yHKIIHI 110 UX rpadukam

Pacrio3naBate KBagpaTHIHYO (GYHKIUIO 11O (JOPMYITe, TPUBOIUTH TPUMEPHI KBaIPAaTHIHBIX (PYyHKIMI U3 peaabHON
XKHU3HHU, (PU3NKH, TEOMETPUH

Apundmernyeckas ¥ TeOMETpHUYECKas IPOrPeECCUH
Pacrio3naBate apupMeTHIECKYI0 U TEOMETPHUYECKYIO IIPOrPECCHH NP Pa3HBIX CIIOC00ax 3a1aHus

BBIMTONHATS BEIYUCIEHHS ¢ HCIOMB30BAaHUEM (POPMYI N-TO WieHa apu(pMETHIECKONH 1 TeOMETPHIECKOH
MIPOTPECCHid, CyMMBI ITEPBBIX N WICHOB

I/1306pa>1<aTL YJICHBI MMOCJI€A0BATCIIbHOCTH TOYKaAMH Ha KOOpI[PIHaTHOﬁ IIJIOCKOCTHU



Kon nposepsiemoro  IIpoBepsiemble NpeAMETHBIE Pe3yJbTATEI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbI OCHOBHOI'O
pesyiabrara o011ero oopazoBaHusi

Pemats 3aaun, cBSI3aHHBIE C YHCIOBBIMH IIOCIIEIOBATENEHOCTSIMH, B TOM YHCIIE 33/1a4H U3 pealibHON )KNU3HHU (C
WCTIONBb30BAaHNEM KaJIBKYIIATOPA, IU(POBBIX TEXHOIOTHHN)

IMPOBEPAEMBIE JIEMEHTBI COOEPKAHUSA 7 KIIACC

Kon IIpoBepsieMBblii 31eMeHT cofep:KaHUS

4.4

1 Ywcna 1 BEIYUCIEHHS

11 JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0]T OT OAHOW (hOPMBI 3ammcH Apodeit k aApyroi. [ToHsTHE paloHANBEHOrO YKCIIa,
" 3amuck, CpPaBHEHUE, YIOPAI0YMBAaHUE PAllMOHATIBHBIX YHCENT

1.2 ApI/I(l)MeTI/I‘IeCKI/Ie Z[eﬁCTBPIH C pallMOHAJIbHBIMHA YHCJIaMU. Pemenne 3ajaa4 u3 peaJ’ILHOﬁ MMPaKTUKH Ha 4aCTHU, Ha Z[pO6I/I

CrerieHs ¢ HaTypaJIbHBIM IIOKAa3aTCJIEM: OIIPEACIICHUC, npeo6pasoBaHI/Ie BLIpa)KeHHfI Ha OCHOBC OIIPCACIICHUA, 3allUCh OONBININX
qucen

1.3

14 HpOHeH’IlI)I, 3aIKCh IPOLIEHTOB B BUAE ApoOU U IpoOU B BUAE MPOLEHTOB. TpU OCHOBHBIE 3a/la4uu Ha MIPOLIEHTEH, pellieHNe 3aa4 U3
peasbHON PaKTUKU
1.5 TIpumeHeHMe NPU3HAKOB JETUMOCTH, PA3IOKEHUE HA MHOXUTENU HATYpaJIbHBIX YHCE
1.6 PeanbHble 3aBUCUMOCTH, B TOM 4YHCIIE NIpsAMast U 00paTHas! MPONOPLUOHATbHOCTH
2 AunreOpanveckue BBIpaKEHUS
2.1 IlepeMeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOIL. JOIyCTUMBIE 3HAYEHHS IEPEMEHHBIX
2.2 TlpencrapieHue 3aBUCUMOCTH MEXAY BENMYMHAMU B BUe (GopMyibl. Beraucienus no popmynam
2.3 Tlpeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PABHBIC BBIPAXKEHHS
2.4 CBoiicTBa CTENEHH C HaTypaJbHBIM [IOKa3aTeIeM
2.5 Opnounensl 1 MHOrowieHsl. CTeneHs MHOrouneHa. CioeHue, BEIMUTaHUe, YMHOKEHHE MHOTOWICHOB

DopMyITbI COKPALIEHHOIO YMHOKEHUS: KBaApaT CyMMBI M KBajpaT pasHocTd. DopMmyna pa3HOCTH KBapaToB. Pa3noxkenue
MHOTOWJIEHOB Ha MHOXKUTEIH

2.6

3  VYpaBuenus
3.1 VYpaBHeHUe, KOPEHb YpaBHEHHUS, IPaBHiIa IPeoOpa30BaHusl YPaBHEHUS, PaBHOCHIBHOCTD ypaBHEHHH
3.2 JluneiiHoe ypaBHEHHUE C OIHOM IEPEMEHHOM, YKCIIO KOPHEH JTMHEWHOro YpaBHEHUs, PEllieHNUE JIMHEHHBIX ypaBHEHUI
3.3 CocraBieHue ypaBHEHHH 10 yCIOBHIO 3a/1a4u. PelieHie TeKCTOBBIX 3a/1a4 C MOMOILbIO YPaBHEHHIA
3.4 JluneiiHoe ypaBHEHHUE C JAByMSI IEPEMEHHBIMU U €ro rpaduk

35 CucremMa ABYX TMHEWHBIX YpPaBHEHHH C IByMS NIEPEMEHHBIMH. Pemenne cucrem ypaBHeHHH criocoOoM moacTaHoBKU. [IprmMepst

pELIEHHUs TEKCTOBBIX 3a/1a4 C IIOMOIIIBIO0 CUCTEM YpaBHEHUH
4 KoopmuHate! u rpaduky. OyHKIHNA

4.1 KoopnuHarta TOYKH Ha MPSIMOM

4.2 YucnoBbie IPOMEKYTKH. PaccTosiHuEe MEXY IBYMS TOYKAMU KOOPAWHATHOMN MPSMO#t

4.3 IlpsamoyrompHas cuctema xoopauHat, ocu OX u Oy. AGcrucca 1 OpAMHATa TOYKU HAa KOOPAMHATHON IIIOCKOCTH

4.4 Tlpumeps rpadukoB, 3a1aHHbIX GopMytaMu. UTeHne rpakoB peaibHbIX 3aBUCUMOCTEH

4.5 Tloustue pynkuun. ['paduk dpynkuun. CBoicTBa QyHKIHI

4.6 Jluneitnas dynkiwys, e€ rpaduk. Ipaduk Gpyrkimm y=[x|

4.7 Tpaduueckoe pelieHHe TUHESHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHUN

8 KITIACC

Kon IIpoBepsieMblii 31eMEHT COlePKaHUSA
1  Ywucna u BEYHUCICHUS
1.1 KsanpaTHsIif KOpeHb U3 yncna. [lonsTrne 00 upparoHaIbHOM ducie. JlecsTuaHble MpuONMKEeHU UPPALIOHANBHBIX YHCEI

12 ColicTBa apupMETHICCKUX KBAIPATHBIX KOPHEH U MX MPUMEHEHHE K MPe0OPa30BAHHIO YHCIIOBBIX BHIPAKEHUI U BHIYUCICHUSIM.
JlelicTBUTENbHBIC YHCTA

1.3 Crenenb ¢ 1esbIM oKa3areneM u e€ cBoiictBa. CTaHAapTHAS 3aMKCh YKHCIIa

2  AnreOpanveckue BBIpaKEHHUS

2.1 KsanmpartHblii TpEXUICH, pa3IoKeHHE KBAAPATHOTO TPEXUICHA HA MHOXKHUTEIN

2.2 Anrebpanueckast qpoob. OCHOBHOE CBOMCTBO anreOpandecKkoi 1poon

2.3 CroxeHue, BRIYATAHUE, YMHOKCHHE, ACJICHUE anTreOpandecKux npodeit

2.4 PanmoHanbHBIEC BEIPAXKEHUS U X TIPE0Opa30BaHUE

3 YpaBHEHHUS U HEpaBEHCTBA

3.1 KgaaparHoe ypaBHeHne, (hopMyria KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera



Kon IIpoBepsieMBblii 1eMEHT cOep:KaAHUS
3.2 Pemienne ypaBHEHNH, CBOASAIINXCS K JMHEWHBIM M KBaIPaTHBIM
3.3 Ilpocreiimue npoOHO-panoOHANIEHEIE YPABHEHHS

I'paduueckas uHTEpIIpETANs YpaBHEHHUH C IBYMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YpaBHEHUH C BYMS IIEPEMEHHBIMHU.
IIpuMeps! perieHns CUCTeM HETMHENHBIX YPAaBHEHUMN C IByMS IIEPEMEHHBIMU

3.4
3.5 Pemrenne TEKCTOBBIX 3a/1a4 areOpandecKiM CriocoooM

3.6 UwucnoBble HEpaBEeHCTBA M UX CBOICTBA

3.7 HepaBeHCTBO C OJJHOI ITepeMEHHOM

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB

3.9 JluneliHble HepaBEHCTBA C OIHOM MEPEMEHHOMN

3.10 CucreMbl THHEHHBIX HEPABEHCTB C OHOM MepeMEHHOM

4  OyHKIMH

4.1 Tlonstue dpynkiun. OOMacTs ONpeaeIeHusl 1 MHOXKECTBO 3HaueHnH pyHkiun. CrnocoObl 3amanus GpyHKIHMA
4.2 Tpaduk ¢pyHkumu. UreHue cBOHCTB (HyHKINH 1O e€ rpaduKy

4.3 Tlpumeps! rpadukoB QyHKIMH, OTpaxaroUMX peajbHbIC MPOIECCH

4.4 OyHKUMY, OMUCHIBAIOIINE MIPSMYIO U 00paTHYIO TPOMOPLIMOHAIBHBIE 3aBUCHMOCTH, UX TpaduKH

45 Oynkumuy =x?, y=x3

4.6 ®Oynkumn y=CX, y=|x|

4.7 Tpaduyeckoe perieHne ypaBHEHHI U CUCTEM YpaBHEHHIA

9 KJIACC

Kox IIpoBepsieMbIii JJIEMEHT COMEPKAHUS
1  Ywucna ¥ BEIYUCIECHUAS
1.1 PamuoHanbHBIC YKCIIA, UPPAMOHATBHBIC YHCIIAa, KOHCYHBIC U OECKOHEUHBIC ACCATHUHBIC APOOH

MHOXECTBO JICHCTBUTENBHBIX YHCE, ISHCTBUTENbHBIC YNCIIa KAK OECKOHEUHbIE JIeCITUYHbIE qpo0u. B3auMHO oqHO3HAauHOE

1.2 9 . . .
COOTBETCTBHE MEKAY MHOKECTBOM JICHCTBUTENIBHBIX YHUCE U KOOPAUHATHOMN NpsiMoi. CpaBHEHHE IEHCTBUTENBHBIX YHCEI
1.3 Apudmernueckne qeicTBHA C AEHCTBUTENEHBIMH YUCIAMH

W3mepenust, npuOIKeHNUs, OLIEHKH. Pa3Mepsl 00bEKTOB OKPYXKAIOIIEro MUpa, JNIUTEIBHOCTD IPOLIECCOB B OKPYKAIOIEM MHpE.
[MpubnmxéHHOE 3HaUCHUE BEITMYMHBI, TOYHOCTH NpHOImkeHus. OkpyrieHue uncen. [Ipukuaka u oneHKa pe3yabTaToB BEMUCICHUH

14
2  YpaBHEHHs U HEpaBEHCTBA

2.1 VYpaBHeHUs C OJHOW TIEpeMEHHON

2.2 JluneiiHoe ypaBHeHue. PerieHre ypaBHEHUH, CBOASIINXCS K JTMHEWHBIM

2.3 KsazpatHoe ypaBHeHMe. Penienne ypaBHeHHUI, CBOIAIMXCS K KBaAPATHBIM

2.4 buxBanpaTtHoe ypaBHeHue. [Ipumepsl pellieHus ypaBHEHHI TPEThel U 4eTBEPTOIL CTereHel pa3ioKeHHeM Ha MHOXHTEIH
2.5 Pemienue 1poOHO-pAIOHATIBHBIX YPaBHEHHMA

2.6 Cucrembl ypaBHEHHI

2.7 YpaBHeHHE C JBYMs [IEPEMEHHBIMH U €r0 rpaduk

2.8 Pemienue cucteM ABYX JHHEHHBIX YPAaBHEHHU C JBYMs TIEPEMEHHBIMU

2.9 Peuienue cucteM ABYX YpaBHEHHH, OJHO U3 KOTOPBIX JIMHEHHOE, a Pyroe — BTOPOil CTeNeHn

2.10 I'paduueckast UHTEPIIPETALIUS CUCTEMBI YPABHEHUIT C IBYMsI lIepEeMEHHBIMU

2.11 PeneHue TEKCTOBBIX 33][a4 alreOpanvecKiuM CrocoooM

2.12 YucnoBble HEPAaBEHCTBA M UX CBOICTBA

2.13 Pernienue MUHEHHBIX HEPABEHCTB C OJHOW TIEpEMEHHON

2.14 Penienue cUCTEM JIMHEHHBIX HEPABEHCTB C OHOW TIEpEeMEHHON

2.15 KBajipaTHble HEpaBEHCTBA

2.16 Tpaduueckas mHTEpIpETALUS HEPABEHCTB U CHCTEM HEPABEHCTB C BYMSI IEPEMEHHBIMHU

3  Oyskuuu

3.1 Ksaaparuunas ¢yHkius, e€ rpaduk u cBoiictsa. [Tapabona, KoOpaIUHATHI BEPIIMHBI TAPA0OIIbI, 0Ch CHMMETPUH Mapadobl
3.2 Tpaduku dyuxumii y=kx, y=kx+b u ux cBoiicta

3.3 TIpaduku Gpyskumii y=K/X, y = X3 u ux cBoiicta

3.4 Tpadukn QyHKIMIHA, 1 X CBOICTBA

4 YucnoBsle MOCIEI0BATENEHOCTH

OHPC,HGHGHI/IC U CIIOCOOBI 3aaHus YUCIIOBBIX HOCHC,Z[OBaTCHBHOCTCﬁ. 3aZ[aHI/Ie OCJICAOBATCIIbHOCTH peKyppeHTHOfI q)OpMyJ'IOfI u

4.1 o
¢dopmyrnoit N-To wieHa



Kon

IIpoBepsieMblii 21eMeHT colePKAHUS

4.2 Apudmernueckas nporpeccusi. @opMyisl N-To wieHa apu(METHIECKOH IPOrPECCHH, CYMMBI IIEPBBIX N WICHOB

4.3 reOMeTpI/I‘leCKaSI nporpeccus. qDOpMyJ'H)I N-ro wieHa FCOMGTpH‘ICCKOﬁ IpOrpeccruu, CyMMBI IIEPBBIX N YICHOB

4.4

N300pakeHne 4ieHOB apru(hMETHIECKOH N TeOMETPUIECKOHN MPOrpeccHii TOUKAMU Ha KOOPAWHATHOH IUIOCKOCTH. JINHEHHBIN 1

3KCHOH€HHH3.J'IBHBII>1 pocCT

4.5 CnoxHble MPOLIEHTHI

IMPOBEPSAEMBIE HA OI'D IIO MATEMATUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMbBI OCHOBHOI'O OBIIETO OBPA3OBAHUSI

Kon nposepsiemoro
TpebOoOBaHus

10

11

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBLIM Pe3yJILTATAM OCBOCHHMS OCHOBHOI1 00pa30BaTe/IbHOI
NMporpaMMbl OCHOBHOTI'0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

Vmenne ONCpHUPOBATH MMOHATUAMU: MHOKCCTBO, ITOAMHOKECTBO, OINICpallui HaJd MHOKECTBAMU; YMCHUEC
ONeCprUpPOBATH IOHATUAMMU: rpa(b, CBSI3HBIN rpa(b, JACPCBO, HUKJ, IPUMCHATH UX MIPHU PCIICHNUA 3a/ila4y; YMCHHUEC
HCII0JIb30BAaTh Fpa(l)I/I‘IeCKOe MNpEeACTaBICHUEC MHOXKCCTB JIAA OMMUCAaHUsA peaJibHbIX MMPOLECCOB U HBJIeHPIﬁ, npu
PEUICHUU 3a7a4 U3 Apyrux y‘I66HLIX npeaMeToB

VYmMmenue ONCpUPOBATH MMOHATUAMU: OMPECACIICHNUE, aKCUOMa, TCOPpEMA, NTOKA3aTCILCTBO, YMCHHE paClliO3HaBaTb
HNCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUA, IIPUBOAUTL IPUMCEPHLI 1 KOHTPIPHUMEPBI, CTPOUTH BbICKa3bIBAHUA U
OTpUllaHuA BBICKA3bIBAHUI

‘YMeHue onepupoBaTh NOHATHSIMU: HATypaJlbHOE YHCIIO, MPOCTOE M COCTaBHOE YUCIIO, JETUMOCTh HAaTypalbHbIX
Yucell, IPU3HAKHU JISTUMOCTH, LeJI0€ YUCII0, MOIY/Ib YHCIIa, OOBIKHOBEHHAs IpOOb U IECATUYHAS IPO0b,
CTaHJapTHBIA BUJI YMCIIA, PALMOHAIBHOE YUCIIO, MPPAIMOHAILHOE YHCIO, apu()METHUECKUH KBaJPATHBINA KOPEHB;
YMEHME BBIIOIHATh JEUCTBUS C YUCIaMU, CPABHUBATh U YIIOPSIOYMBATh YUCIIA, IPEACTABIATE YUCIIA Ha
KOOPJMHATHOM NPSIMOM, OKPYIVISITh YUCIIA; YMEHHUE JEJIaTh IPUKUIKY U OLEHKY PE3yJIbTaTa BbIUMCIICHUI

YMeHue onepupoBaTh NOHATUSIMHU: CTEIIEHb C IIENbIM MoKa3areseM, apupMeTHIECKH KBaJPaTHBIA KOPEHb,
MHOTOUJIEH, ajredpanyeckas ApoOb, THKIAECTBO; 3HAKOMCTBO C KOPHEM HaTypasIbHOM CTeTNeH! OOoJIbIIe eNUHUIIbBI;
YMEHHE BBITOIHATH pacuyéThl 1Mo (hopMynam, npeodpa3oBaHHMs 1ENbIX, TPOOHO-PAlMOHABHBIX BBIPAXKEHHH U
BBIPQXCHUH C KOPHAMH, pa3lIOKeHHE MHOTOUIeHa Ha MHOKUTEIH, B TOM YHCIIE C UCIIONB30BaHUEM (GopMyr
Pa3HOCTH KBAaJpaToB U KBaApara CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh HOHATUSIMU: YUCIIOBOE PAaBEHCTBO, YPaBHEHHE C OHON IIEPEMEHHOMN, YHCI0BOE
HEPaBEHCTBO, HEPABEHCTBO C EPEMEHHOM; yMEHUE pellaTh TMHEHHBIE U KBaIPAaTHbIE yPaBHEHUs, IPOOHO-
paLMOHAIbHBIE YPABHEHUS C OHOM NIEPEMEHHOM, CUCTEMBI JBYX JIMHEUHBIX YPABHEHUM, TMHEWHbIE HEPABEHCTBA U
UX CHCTEMBI, KBaJApaTHbIE ¥ IPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OHOM IIEPEMEHHOU, B TOM YHCIIE IIPU
pELIEHUH 3aa4 U3 ApYyruX MPEAMETOB U MPAKTUUECKUX 3a/1a4; YMEHHE HCIIONb30BaTh KOOPIMHATHYIO MIPAMYIO U
KOOPAMHATHYIO IIOCKOCTB TS M300paskeHHs PEIeHUH ypaBHEHNH, HEPAaBEHCTB M CUCTEM

YMeHue onepupoBaTh NOHATUSIMU: (PYHKLUS, rpaduk QYHKINH, HYIH QYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
POMEIKYTKH BO3pACTaHHsI, yOBIBAHKS, HAHOONbIIEe 1 HAUMEHbLIIee 3HAYCHUS QYHKIMH; YMEHUE OIEPHPOBAThH
HOHSATHAMHE: TIPSMast IPOMOPLUHOHATBHOCTb, IHHEHHAs HYHKINMSL, KBaJApaTHIHAS (YHKIHs, 0OpaTHas
MIPOIOPIIMOHANBHOCT, apadona, Turepoona; yMeHHe CTPOUTh Tpaduku GpyHKIMH, UCTIONb30BaTh TpaduKu s
OIPEIENICHHs] CBOMCTB TIPOLIECCOB M 3aBHCUMOCTEH, IS PEIleHIsI 3a/1a4 U3 APYTUX YIeOHBIX PESAMETOB U
peanbHOI YKU3HU, yMEHHE BBIpaXkaTh (HOpMYIaMH 3aBHCUMOCTH MEKIy BETHINHAMU

YMeH#He oneprpoBaTh HOHATHAMH: ITOCIEN0BaTeNIbHOCTD, apu(MeTHIEeCKas: M TeOMeTpHYecKas IPOrpecCHy;
yYMEHHE HCIONIb30BaTh CBOWCTBA MOCIIENOBATEIbHOCTEH, (DOPMYIIBI CYMMBI H OOIIIEro YIeHA IIPH PeLIeHNH 3a1a4, B
TOM YHCIIE 3371a4 U3 JPYTUX yIeOHBIX MPEAMETOB U PEATBHOMN KU3HN

YMeHue permaTh 3a7a4n pa3HbIX TUIOB (B TOM YHCJIE HA MPOLEHTHI, TONU U YaCTH, ABWKEHUE, PadbOTy, LIEHY
TOBapoOB U CTOMMOCTb MOKYIIOK U YCITYT, HaJIOTH, 3aJa491 13 00JacTH YIIPABICHHS JINYHBIMHU U CEMEHHBIMHU
(mHAHCAMN); YMEHUE COCTABIATH BBIPAKECHUS, YPAaBHEHHSI, HEPABEHCTBA M CHCTEMBI 10 YCIIOBHUIO 3a/1a4H,
HCCIEN0BATh MOTY4YEHHOE PEIIEHHE U OLIEHUBATh IPaBIONOI00HOCTh MOIYICHHBIX PE3YIBTaTOB

YMeH#He OoneprpoBaTh NOHATHAMHU: (HUIYpa, TOUKA, OTPE30K, IPsIMAs, JIyd, JIOMaHasi, yroJ, MHOTOYTOJIbHHK,
TPEYTrONbHUK, paBHOOSIPEHHBIH M PABHOCTOPOHHHHN TPEYTrONbHUKH, TIPSIMOYTOIBHBIA TPEYrONbHHK, MEIMaHa,
OUCCEeKTpHCa U BBICOTa TPEYTONBHHKA, YETBIPEXYrONBbHIK, apajlieIorpaMM, poMO, IPSIMOYrolbHHK, KBapar,
Tpanenus; OKPY)KHOCTb, KPYT, KacaTellbHasl; 3HAKOMCTBO € IPOCTPAHCTBEHHBIMH (DUTypaMHy; YMEHHUE pellaTh
3aJ1a4¥, B TOM YHCIIE U3 TIOBCEIHEBHOM )XKU3HHU, HA HAXOKACHHE FEOMETPHYESCKUX BEJIMYMH C PUMEHEHUEM
M3YYCHHBIX CBOHCTB QUTYp U (HaKTOB

YMeHue oneprupoBaTh NOHATHSIMA: PAaBEHCTBO (pUTYp, paBEHCTBO TPEYTOIBHHUKOB; MApaIeIbHOCTh U
TIePIEHANKYISIPHOCTD MPSIMBIX, YTOJ MEXTy NPSIMBIMH, TIEPIICHANKYISP, HAKJIIOHHAsSI, TIPOSKIHs, mogodue huryp,
M0100HbIE TPEYTONbHUKH, CHMMETPHSI OTHOCHTEIIFHO TOYKH U TIPSIMOI; yMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETPHIO U 1ofodue (GuUryp, napauienbHOCTh U MEPIeHIUKYISIPHOCTD MPSMBIX B OKPY)KAIOIIEM MHpPE

YMeHue onepupoBaTh NOHATHSIMH: JJIMHA, PACCTOSHNE, YroJl (BEIMYHMHA YIVIa, CHHYC M KOCHHYC yIiia
TpEYyroibHUKa), IIOMA/1b; YMEHHE OLICHUBATh pa3Mephl MPEAMETOB U 0OBEKTOB B OKPYXKAIOLIEM MHPE; yMEHHUE
TIPUMEHATH (POPMYITBI TIEPUMETPA | TUIOIIA M MHOTOYTOIEHUKOB, UTHHBI OKPY>KHOCTH U TUIOMIAN Kpyra, o0bema
MIPSIMOYTOIBHOTO MapajuIeeNuIena; YMEHUE IPUMEHITh IPU3HAKU PABEHCTBA TPEYTONBHUKOB, TEOPEMY O CyMMeE
YIJIOB TpeyrojibHHKa, TeopeMy [Indaropa, TpUroHoMeTprudecKiue COOTHOICHHUS JUTS BEIYUCICHHS JIIHH,



Kon npoBepsiemoro IIpoBepsiemble TpeOOBaAHMS K MPeIMETHBIM Pe3yJbTaTaM 0CBOEHHSI OCHOBHOI 00pa3oBaTelbHOI
TpeOoBaHUs NMPOrpaMMbI OCHOBHOI'0 0011ero o0pa3oBanusi Ha ocHoBe PI'OC

paccTosiHUM, moaaen

12 YMmenue n300pakarhb IIOCKUE (GUTyPHl M UX KOMOWHALINH, IPOCTPAHCTBEHHBIE (PUT'YPBI OT PYKH, C TIOMOIIBIO
YEPTENKHBIX HHCTPYMEHTOB U MNIEKTPOHHBIX CPECTB I10 TEKCTOBOMY MIIH CUMBOJIIBHOMY OIHMCAaHUIO

‘YMeHue onepupoBarh MOHATUAMU: MPSMOYTOIbHAsI CUCTEMa KOOPJMHAT; KOOPIMHATHI TOUKH, BEKTOp, CyMMa

13 BEKTOPOB, IPOU3BEJCHNE BEKTOPA Ha YHCJIO, CKAJSIPHOE MIPON3BEIEHUE BEKTOPOB; YMEHHE UCTIONb30BATh BEKTOPHI
Y KOOPIUHATHI JUTS TIPEACTABICHUS JAHHBIX M PEIICHUS 3314, B TOM YHUCIIC U3 IPYrUX YICOHBIX MPEAMETOB U
peanbHOM KU3HU

YMeHue onepupoBaTh NOHATHSIMU: CTOIOMKOBBIE M KPYTOBBIE AHArpaMMBbl, TaOIHUIBL, CpeHee aprudMeTniecKoe,
Me/MaHa, HauOoJblilee ¥ HauMeHblIIee 3HaYeHNs, pa3Max YUCIOBOro Habopa; yMeHHe U3BIIEKaTh,

14 MHTEPIPETHPOBATH M IPE0OPa30BBIBATH HH(POPMAIINIO, TPEACTABICHHYIO B TA0IHIaX ¥ Ha JUarpaMMax,
OTPaKaIOIIYIO CBOMCTBA M XapaKTEPUCTUKHU PeabHbBIX IPOLIECCOB U SIBICHUN; yMEHHE PacllO3HaBaTh U3MEHUUBEIE
BEJIMYUHBI B OKPYXaIOIeM MUpe

YMeHue onepupoBaTh NOHATHSMHU: CITy4alHBIH OIBIT (CIy4aifHBIN SKCIIEPUMEHT), DJIEMEHTAPHOE COOBITHE
(ameMeHTapHbII NCXOM) CITy4alfHOTO OMBITA, CIIy4aiiHOe COOBITHE, BEPOSTHOCTD COOBITHS; YMEHHE HAXOIUTh
BEPOSITHOCTH CITy4aiiHBIX COOBITHH B OIBITAX

15 C PaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH; YMEHHE pelllaTh 3a/1a4l METOJIOM OpraHH30BaHHOTO Iiepedopa
U C MCIIOJIb30BaHUEM TIpaBHJIa YMHOXKEHUSI; YMEHHE OILICHUBATh BEPOSTHOCTH PealIbHBIX COOBITHIA U SBIICHHH,
NOHUMATh POJb MPAKTHYECKH TOCTOBEPHBIX U MaJOBEPOSTHBIX COOBITHII B OKPYXKAIOIIIEM MUPE U B KH3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBHCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCEN H €ro PONbIO B
MAacCCOBBIX SIBJICHUSX

YMeHue BHIOMpATh MOAXOMSIIMN U3YdEHHBIH METOI JUTsl PEIICHHsT 3a/1a4H, IPUBOAUTH IPUMEPbl MATEMAaTUIECKUX

16 3aKOHOMEPHOCTEH B IIPUPOJIE U JKU3HHU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, ONHCHIBAThH
OTZEJIbHBIE BBIJAIOLIMECS PE3YIBTAThL, IOJyYEHHBIE B XO/I€ PA3BUTUS MATEMATUKU KaK HAyKu, IIPUBOIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OT€YECTBEHHOU U BCEMUPHOW UCTOPUU

HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'3 110 MATEMATUKE

Kon
1
11
1.2
1.3
14
15
2
2.1
2.2
2.3
2.4
2.5
3
3.1
3.2
3.3
4
4.1
4.2
5

5.1

6.1
6.2

7.1
7.2

IIpoBepsieMblii 31eMeHT COAePKAHUS
Yucna 1 BEIYUCICHUS
HarypasbHsle u niesbie uncna. IIpu3Haky JeTMMOCTH LEIBIX YHCEN
OOBIKHOBEHHBIE U IECATHYHBIE APOOH, IPOLIEHTHI, OECKOHEUHBIE IIEPUOIIYECKHE APOOH
PanmonansHelie unciaa. ApupMeTHIecKre onepauuy ¢ paloHaIbHBIMI YHCIIAMU
JelictBuTenbHble Ynucaa. ApuMETHIECKHE ONepaluy ¢ JeHCTBUTEIbHBIMH YUCIAMH
[TpuGnrKEHHBIE BEIYHUCIICHUS, IPABIIa OKPYIVICHHS, IPUKHUAKA M OLIEHKA Pe3y/IbTaTa BEIYUCICHUN
Anrebpandeckue BbIpaXeHHs
BbykBeHHBIE BBIpasKeHUs (BBIPAXKEHUS C IEPEMEHHBIMU)
CreneHs ¢ 1enbIM nokasatesneM. CTeneHb ¢ pallMoHaIbHBIM MoKa3aTeneM. CBONCTBa CTENEHH
MHorouieHsl
AnreGpandeckas Ipoob
Apudmernueckuii KOpeHb HATYpANbHOMN creneHu. JlecTBus ¢ apupMeTHIeCKUMH KOPHSIMH HATypajabHOW CTEIICHU
VYpaBHEHUs U HEPABEHCTBA
Lensle u npoOHO-panoHaNbHBIE ypaBHEHHA. CHCTEMBI M COBOKYITHOCTH YPaBHEHHUH
Lensle n 1poOHO-panMOHANIBHBIE HepaBEeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPAaBEHCTB
Pemenne TekcToBBIX 3a1a4
UYncnoBble MOCIEA0BATETPHOCTH
ITocnenoBareabsHOCTH, CITOCOOBI 3aJaHUS TIOCIEA0BATEILHOCTEH
Apundmernueckas 1 reoMeTpryeckas nporpeccu. @opMyia CI0KHBIX MPOIEHTOB
O yHKIMH

OyHK1ws, crocoOsr 3amanus Gyakiun. [paduk dpyrkimm. O6nacTs onpeneneHns 1 MHOXKECTBO 3HadeHnH QyHKIm. Hymn
¢byHKIMN. [IpoMeXyTKH 3HAKONOCTOSHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (DYHKIMH. MaKCHMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haunbonblee 1 HanMeHblIee 3HaYeHHE (QyHKIMU Ha POMEXKYTKE

KoopauHaTsl Ha IpAMO U IIIOCKOCTH
KoopaunatHas npsimast

JlexapToBBl KOOPAMHATEI HA IUNIOCKOCTH
T'eomerpus

I'eomerprueckue GUrypbl 1 MX CBOWCTBA

TpeyronsHHUK



Kon IIpoBepsieMBblii 31eMEHT cOep:KAHUS
7.3 MHOrOyronsHUKH
7.4 OKpYyXHOCTb U KPyT
7.5 H3mepeHue reoMeTpHIeCKUX BEINYNH
7.6 BexTopsl HA TIIOCKOCTH
8 BeposSTHOCTB M CTaTHCTHKA
8.1 OmmucarenbHasi CTaTHCTHKA
8.2 BeposTHOCTB
8.3 KombOunaropuka
8.4 MauoxecTBa
8.5 Ipadmr

YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O IMTPOIIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA
METOJANYECKHUE MATEPHUAJIBI U1l YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
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