MYHULIMNANBHOE BIOMXETHOE OBLLUEOEPA3OBATENLHOE YYPEXOEHWE
«MENEHCKAS! CPE[JHSS OBLEOGPA30BATENBHAS LLKOMA»
CTAPOAYBECKOIO MYHULIMMANBHOIO OKPYA EPSIHCKOW OBNACTH

(MBOY «MENEHCKAS COLLI»)

«PACCMOTPEHO»
Ha 3acefaHUM MeTOAUYEeCKOro coBeTa

«Menenckas COLL»
Mpotokon Ne4 ot 31.08.2023 roga

«COrNMACOBAHO»

3amecTutenb AnpeKTopa MBOY
«MeneHckas COL» no YBP

Bynaes A.O. 29.08.2023 ropa

Bbinucka

U3 OCHOBHOW 0bOpa3oBaTenbLHON Nporpammbl

OCHOBHOr0 00Lwero obpazoBaHus
MyHUUMNanbHOro 6LoMKeTHOro

obweobpazoBaTenbLHOro yupexaeHms «MeneHckas

cpeaHana obweobpazoBaTenbHas WKONa»
Crapoayockoro MyHMLMNANbLHOro oKpyra
BpsHckon obnactu

«YTBEPXOAEHA»

Mpukasom no MBOY «MeneHckas COLL»
Ne90 ot 31.08.2023 roga

MYHULIMMANBHOE
BIOIPKETHOE

OBLLEOBPA3OBATENIbHOE @
YYPEMIEHVE "MENEHCKAR &
CPEOHAA It
OBLLEOBPA3OBATE/IbHAA |
LLIKOJA" CTAPOJIYBCKOTO &
MYHULIVINATIBHOTO OKPYTA
BPAHCKOW OBJTACTM

PABOYAA NPOrPAMMA

(MpeHTndmkaTop 3130465)
YYEEHOIO NMPEAMETA «ANTEBPA. BA30BbIA YPOBEHb»
aNnA OCHOBHOI'O OBLLEIO OBEPA30BAHNA

CPOK OCBOEHWA: 3 TOOA (7-9 KNACCb)

2023

COCTABUTESMN:
banabko H.B., yuntens matematuky;
Knumosuosa H.W., yuntens matematuku.



NOACHUTENIbHASA 3AMUCKA

Anrebpa sBNSETCS OOHWM M3 OMOPHBIX KYPCOB OCHOBHOrO 06Liero obpasoBaHWs: OHa
obecneumBaeT U3yyeHne OpYrux OMCLMNAWH, KaK eCTECTBEHHO-HAY4HOro, Tak W ryMaHUTapHOro
LIMKIOB, €€ OCBOEHWE HeobXOaMMO NS MPOoJoMKeHUs 0bpa3oBaHUs W B MOBCEAHEBHOW XW3HU.
PasButie y oBOyyaloWmxcsd HayyHbIX MNPEACTaBREHWA O  MPOMCXOXOEHUM U CYLIHOCTU
anrebpanyeckux abcTpakumi, cnocobe OTpaxeHnss MaTeMaTYECKON HayKo SBNIEHM U NPOLLECCOB
B npupogde ¥ obLiectBe, ponM MaTeMaTM4ecKkoro MOAENMPOBAHMS B HAy4HOM MO3HaHUM U B
npakTke cnocobCTByeT (HOPMUPOBAHMIO HAYYHOr0 MUPOBO33PEHUSI W KAYeCTB  MbILLMEHNS,
HeobXoaMMbIX ONs afganTauuum B COBPEMEHHOM LuMdgpoBoM obuecTtse. M3yyeHue anrebpbl
obecrneunBaeT passuTMe yMeHWs HabnogaTtb, CpaBHMBATb, HAXOAWUTb 3aKOHOMEPHOCTW, Tpebyet
KPUTUYHOCTM MbILLSIEHMS, CMOCOOHOCTM apryMeHTUPOBaHHO OBOCHOBLIBATL CBOWM [EUCTBUS W
BbIBOAbI, popmynupoBaTb yTBEPXKAEHWs. OcBoeHue kypca anrebpbl obecneunBaeT pas3BuTHE
NOrMYEeCKOro  MbILLNEHNS  OByYaloWMXCS: OHWM  MCMOMb3YIOT  AedYKTUBHbIE M UHAYKTMBHbIE
paccyxaeHusi, 060bLleHne 1 KOHKpeTu3aumo, abetparuposaHune 1 aHanorno. Obyyenne anrebpe
npeanonaraeT 3Ha4YuTenbHbIn 0BBbEM CaMOCTOSATENBLHON AEATESNIbHOCTY 0BYy4atoWwmxcs, noaTomy
CaMOCTOATENbHOE PeLLeHne 3adady SBNSeTCa peanusaumnen AeaTensHOCTHOrO NpuHUmMna obyveHns.

B cTpykType nporpammbl y4ebHoro kypca «Anrebpay ans ocHoBHOro obuiero obpasoBaHus
OCHOBHOE MECTO 3aHMMatOT COAepXKaTeSlbHO-METOAMYECKME NUHUKM: «Yucna U BbIMUCIEHUS,
«Anrebpanyeckme BbIpaXeHWs», «YpaBHEHWS W HepaBeHCTBa», «PyHKUmM». Kaxgas w3 aTux
cogepxaTenbHO-METOANYECKUX NMINHUIA PA3BMBAETCA HA MPOTSHKEHWWM TPEX NET M3YYeHus Kypca,
B3aWMOAENCTBYS C OpyrUMM ero nuHusmun. B xoge umsyveHuss yyebHoro kypca obyyarowmmces
NPUXOQMTCS NIOTMYECKN pacCykaaTb, UCMOMNb30BaTb TEOPETUKO-MHOKECTBEHHDIN S3blK. B €BA3N C
9TMM B nporpammy Yy4yebHoro kypca «Anrebpa» BKMOYEHbI HEKOTOPblE OCHOBbI JIOTUKM,
NpeacTaBrneHHble  BO  BCeX OCHOBHbIX — pa3denax — maTemaTtuyeckoro  obpasoBaHus 1
CnocobCTBYOLME OBMNaAeHM0 0by4aowmMmMmncsl OCHOB YHMBEPCANbHOrO MaTEMATUYECKOrO A3blKa.
CopepxaTtenbHOM M CTPYKTYPHOM 0COBEHHOCTBI0 yyebHoro kypca «Anrebpa» sBNsSieTcs ero
WHTETPUPOBAHHbIN XapakTep.

CopepxaHne nuHuM «Yncna v BbIMUCTIEHMS» CIYXWT OCHOBOW ANt AanbHEWLWEro N3yyeHus
MaTEMaTUKK, CNOCOBCTBYET Pa3BUTUIO Y OBYYalOLMXCS NIOrMYECKOro MbILLSIEHMS, (DOPMUPOBAHNIO
YMEHUS MOMb30BaTbCA  anropuTMamu, a Takke nNpuobpeTeHnio  MpaKTUYECKUX HaBbIKOB,
HeoBXoauMbIX AN NOBCEAHEBHOW XM3HW. Pa3BuTWE MOHATUS O 4YNUCME HA YPOBHE OCHOBHOIO
obwero o06pa3oBaHMst  CBA3AGHO C  pPaUMOHAnbHBIMA WM MpPaUMOHAmbHLIMK  YiUCramu,
(hOPMUPOBAHNEM MPEACTaBMEHUA O OENCTBUTENBHOM uncne. 3aBeplieHMe OCBOEHUS YKCMOBOWA
TIMHUM OTHECEHO K CpefHeMy obLiemMy 0bpa3oBaHuio.

CopepxaHue aByx anrebpanyecknx nuHuiA — «Anrebpandeckme BolpaXeHus» U «YpaBHEHUS
W HepaBeHCTBa» CMocOOCTBYET (HOPMUPOBAHMIO Y OByvalLmxcs MaTeMaTU4eckoro annapara,
HeobXoauMoro Ans peweHuss 3agad  MaTeMaTVKKX, CMEXHbIX NPEAMEeTOB M MPaKTUKO-
OPMEHTMPOBAHHbIX 3aday. Ha ypoBHe OCHOBHOrO 06Llero obpasoBaHust y4ebHbIM maTepuarn
rpynnupyeTcs BOKPYT paLMoHarbHbIX BoipaxeHun. Anrebpa AEMOHCTPUPYET 3HAYEHNE MaTEMATUKM
Kak 3blka 0N NOCTPOEHUS MaTeMaTUYeckux Mopenen, OMUCaHWs NPOLEeCCOB M SBNEHUM
peanbHOro Mupa. B 3apgaum oBydyeHus anrebpe BXOOAT Takke [anbHeulllee pas3BuTHe
anropuMTMUYECKOrO MbILLMEHNS, HEOBXOAMMOrO, B YaCTHOCTH, ANt OCBOEHMS Kypca MHGOPMATUKK, 1
OBMafeHne HaBblkamu OEAYKTUBHbIX —paccyxaeHuit. [Mpeobpa3oBaHne CHUMBOMbHBIX  DOPM
cnocobCTBYeT pa3BUTMIO BOOOPaXeHMs, CNOCOBHOCTEN K MaTeMaTU4eCckoMy TBOPHECTBY.



CopepxaHue yHKLMOHANbHO-TpacpUyeckoi MMHAN HaLeneHo Ha nomnyyeHne obyyaroLmmMmncs
3HaHWA O (DYHKUMAX KaK BaxHeuLleid MaTemMaTMyeckom MOZEnu ANA OnucaHus U uccnegoBaHus
pasHoobpasHbIX MpOLeccoB U sBneHMn B npupoge U obulectBe. W3yyeHne maTepuana
cnocobCcTBYeT pasBuTUO Yy OBOYYalOLMXCA YMEHWS WCMOMb30BaTh PasfiyHble BblpasnUTesNbHbIE
CpPeAcTBa Si3blka MaTeMaTWKi — CROBECHble, CUMBOMMYECKME, rpaduyeckne, BHOCUT BKNag B
(hopMMpOBaH1E NPEACTABIIEHMI O PONM MATEMATMKN B PA3BUTUM LMBUNU3ALIMN W KYNbTYPbI.

CornacHo yyebHoMy nnaHy B 7-9 knaccax u3yyaetcs y4ebHbln Kypc «Anrebpa», KOTOpbIi
BKMIOYAET  CreaylolmMe OCHOBHble  pasdenbl  coaepxaHusi:  «4Yucna W BbIYUCHEHUSY,
«Anrebpanyeckne BblpaxeHus», «YpaBHEHUS N HEPABEHCTBAY, « DYHKLMMY.

Ha un3yuyenne yuebHoro kypca «Anrebpa» otBoautcs 306 yacos: B 7 knacce — 102 vaca (3
yaca B Hegento), B 8 knacce — 102 vaca (3 yaca B Hegenw), B 9 knacce — 102 yaca (3 vaca B
HeZeno).



COAEPXAHUE OBYYEHUA
7 KNACC

Yucna n BbluMcneHus

[pobu 06bIKHOBEHHbIE W AECATUYHbIE, MEPEXOS OT OAHOW POpMbI 3anucy Apoben K Apyro.
[ToHATME paLMOHaNbHOTO YWCna, 3anucb, CpPaBHEHME, YNOPSAOYMBaHWE paLMOHArbHbIX YKCer.
ApudmeTnyeckne LencTBns ¢ paumoHanbHbIMK Yucramu. Peluenne 3atay M3 peansHON npakTuku
Ha 4acTy, Ha apobu.

CteneHb C HaTypanbHbIM MOKasaTenem: onpefeneHue, npeobpas’oBaHue BbIPAXEHUA Ha
OCHOBE onpeaeneHus, 3anucb Bonblumnx vnucen. MpoueHThl, 3anMcb NPOLEHTOB B BUae Apobu K
apobu B BUAE NMPOLEHTOB. Tpy OCHOBHbIE 3a4ayu Ha MPOLEHTHI, PELLeHWe 3aday M3 pearbHON
NPaKTUKK.

[TpyMeHeHVe NpU3HaKoB AeNUMOCTH, PA3NOXEHNE HA MHOXWUTENN HATypasibHbIX YnCen.

PeanbHble 3aBMCUMOCTH, B TOM YuCre Npsimas 1 obpaTtHas nponopLyMoHansHOCTH.

Anrebpanyeckue BbipaxeHus

[lepeMeHHble, 4MCIIOBOE 3HAYeHWe BbIpaXeHWs C nepeMeHHoW. [onycTuMble 3HaYeHus
nepeMeHHbIx. NpeacraBnexne 3aBUCMMOCTU MexXZy BenuuMHamu B Buge popmMynbl. BelumcneHus
no copmynam. lNpeobpasoBaHne ByKBEHHbIX BbIPAXEHWUW, TOXOECTBEHHO PaBHbIE BbIPAXEHNUS,
npaeuna npeobpasoBaHns CyMM W MPOWM3BELEHWA, NpaBuna packpbiThs CKOOOK M NpuBEAEHMs
NoJobHbIX criaraeMbix.

CBoWCTBa CTeneHu ¢ HaTypanbHbIM NoKasaTeneM.

OpHouneHbl M MHorouneHbl. CteneHb MHorouneHa. CrioxeHue, BblYMTaHWE, YMHOXEHWe
MHOro4neHoB. ®opMmyrbl COKPALLEHHOMO YMHOXEHMS: KBagpaT CyMMbl W KBagpaTr pasHOCTH.
dopmyna pasHOCTH KBagpaToB. PasnoxeHne MHOrOUIEHOB Ha MHOXUTENN.

YpaBHeHus U HepaBeHCTBA

YpaBHeHWe, KOpeHb YpaBHEHUS, MpaBwrna npeobpasoBaHWst YPaBHEHMS, PABHOCKIIBHOCTb
YPaBHEHUM.

IInHenHoe ypaBHEHWE C OOHOW NepeMeHHON, YACNO KOPHEN NIMHENHOTO YPaBHEHWS, peLLeHme
TNIMHENHBIX YpaBHeHU. COCTaBEHNE YpaBHEHWIA N0 YCOBMIO 3ada4un. PelueHne TEeKCTOBbIX 3agau C
NOMOLLbIO YPaBHEHUMN.

[InHeiiHOe ypaBHeHWe C [BYMS nepeMeHHbIMM U ero rpadmk. Cuctema ABYX JIMHEMHbIX
YPaBHEHUA C [BYMS MNepeMeHHbIMU. PelueHne CUCTEM YypaBHEHWA CnocoboM MOLCTaHOBKM.
[puMepbI peLleHns TEKCTOBbIX 3a4ay C NOMOLLBI0 CUCTEM YPaBHEHMI.

PyHKUMK

KoopauHata To4kn Ha npsmon. Yucnosble npoMexyTku. PacctosHue mexay ABymMSs TOYKamu
KOOPAMHATHON NPSMOIA.

[MpsimoyronbHas cuctema koopauHat, ocn Ox u Oy. Abcumcca W opauHaTa TOYKM Ha
KOOpPAMHATHOW NNOCKOCTU. [lpumepbl rpacukoB, 3afaHHbIX opmynamu. YTeHue rpadukos
peasnbHbIX 3aBucuMocTen. MoHaTue yHKUMK. [padmk dyHkummn. CeoncTBa (yHKUMIA. JTnHENHas
(yHKUMA, e€ rpadwmk. padmk yHKUMM y = |x|. [padpuyeckoe peLLeHne NUHENHbIX YpaBHEHW U
CUCTEM NUHEWNHbIX YPaBHEHWM.

8 KINACC

Yucna v BblYUCIeHUSA



KBagpaTHblh KopeHb M3 uucna. [loHsaTne 06 uppauuoHanbHoM uucne. [ecatuyHble
NpMBnuxeHns nppaumoHanbHblx yucen. CBOWCTBA apuPMETUYECKUX KBaApaTHbIX KOPHEN M KX
NPMMEHEHME K Npeobpa3oBaHMI0 YMCIOBbIX BbIPAXEHUI W BbIYUCTIEHNUSM. [JeNCTBUTENbHbIE YMCha.

CTeneHb C LienbiM nokasaTtenem 1 e€ ceoirctea. CTaHgapTHas 3anuchb Ymcna.

Anrebpanyeckue BblpaXeHus

KBagpaTHbIi TPEXUNEH, pasrnoXeHne KBaapaTHOroO TPEXUNEHa Ha MHOXUTESN.

Anrebpanyeckass apobb. OcHOBHOe CBOWCTBO —anrebpanyeckoir apobu. CrioxeHue,
BblUMTaHWE, YMHOXEHWE, AeneHue anrebpanyeckux apobeir. PaumoHanbHble BbIPaXEHUS U WX
npeobpasoBaHue.

YpaBHeHuUs U HepaBeHCTBA

KBagpaTHoe ypaBHeHue, (opMmyna KOpHei KBafpaTHOrO ypaBHeHus. Teopema Bwuerta.
PelleHne ypaBHEHWA, CBOOAWMXCS K JMHEMHbIM UK KBagpaTHbIM. [lpocTedwwe apobHo-
paLyoHanbHbIE YpaBHEHMS.

[padnueckas WHTEpnpeTaums ypaBHEHWA C [BYMS NEpeMeHHbIMU W CUCTEM JIMHEMHBIX
YPaBHEHWi C ABYMS NEPEMEHHbIMU. [TpUMEpbI PELLEHNST CUCTEM HESMHEMHBIX YPaBHEHWIA C ABYMS
nepeMeHHbIMMU.

PeLueHune TEKCTOBLIX 3agay anrebpanyeckm cnocobom.

Uucnoeble HepaBeHCTBA WM WX CBOMCTBA. HepaBeHCTBO C OOHOW  MepeMeHHOM.
PaBHOCUNBHOCTL HEpaBEHCTB. JIHENHbIE HEpaBEHCTBA C OAHON NEPEMEHHON. CUCTEMbI NMHENHDBIX
HEPaBEHCTB C OAHON NEPEMEHHOMN.

PyHKUMK

[MoHsTMe (yHKUMK. OBnacTb onpeneneHnss M MHOXECTBO 3HaueHuin GyHkumn. Crocobebl
3afjaHns YHKLMA.

[padomk dyHKUMK. YTEHMe cBOMCTB oyHKUMM No e€ rpacdomky. Mpumepsl rpadnkoB dyHKLMN,
OTpaXaroLLyx pearnbHble NPOLecChl.

OYHKUMKM, OMMCLIBAKOWME MPAMYID W 0OpaTHY NPONOpLUMOHArbHble 3aBUMCUMOCTH, WX
rpacdpukn. OyHkumn ¥ = x2, y = x3, y = \x, y=|x|. [paduyeckoe peleHre ypaBHEHMit 1 cUCTeM
YPaBHEHUM.

9 KNACC

Yucna n BbluMcneHus

PaunoHanbHble Yucna, MppauuoHanbHble Yucna, KOHeYHble U BecKOHeYHble AEeCATUYHble
Oopobn. MHOXeCTBO [OeUCTBUTENbHbIX YUCEn, [EeUCTBUTENbHblE uYucna Kak OeCKOHeYHble
[eCATUYHble Apobun. B3auMHO 0AHO3HaYHOE COOTBETCTBME MEXOY MHOXECTBOM AEUCTBUTESNbHbIX
yucen 1 KOOPAMHATHOM NPSIMON.

CpaBHeHue [edCTBUTESNbHbIX YuCes], apudMeTUYeCcKMe [EeUCTBUS C  AelCTBUTENbHbIMY
yucnamu.

Pasmepbl 06bEKTOB OKpYXatoLLero Mupa, AnMTebHOCTb NPOLIECCOB B OKPYXKaKoLLeM MUPe.

[pnbnmKEHHOE 3HAYEHNE BESMYMHDI, TOYHOCTL NpubnnxeHns. OkpyrneHne yucen. Mpukuaka
W OLleHKa pesynbTaToB BbIYMCIIEHMI.

YpaBHeHus U HepaBeHCTBA

IInHenHoe ypaBHeHwe. PelueHne ypaBHEHWI, CBOAALLMXCS K NMUHENHBIM.

KBagpaTHoe ypaBHeHue. PelleHne ypaBHEHWI, CBOASALUMXCA K KBagpaTHbIM. buksagpartHoe
ypaBHeHue. [puMepbl pelleHns ypaBHEHUN TPETbeil U YETBEPTON CTeneHei pasnoXeHWem Ha
MHOXUTENM.



PewweHne apobHO-paLMOHanbHbIX YpaBHEHWA. PelleHne TEKCTOBLIX 3agay anrebpanyeckum
METOAOM.

YpaBHeHWe C [BYMS MepeMeHHbIMU W ero rpaduk. PellueHne cuctem [LBYX JIMHENHbIX
YPaBHEHWA C OBYMSI NepeMeHHbIMU. PelueHue cucTeM [BYX YpaBHEHWA, OOHO U3 KOTOPbIX
NMHEeNHoe, a [pyroe — BTOPOW CTeneHW. [padmyeckas WHTEpnpeTaums CUCTeMbl YPaBHEHWIA C
[BYMS NepeMEHHbIMMN.

PeLueHune TEKCTOBbIX 3agay anrebpanyeckm cnocobom.

Yucnosble HEpaBEHCTBA M X CBOMCTBA.

PelleHne nWHENHbIX HEPaBEHCTB C OOHOM MEPEMEHHOW. PellueHne CUCTeM NMHEMHbIX
HEpaBEHCTB C OHOW nepemMeHHoW. KeagpaTHble HepaBeHCTBa. [paduueckas MHTepnpeTtaumus
HEpPaBEHCTB ¥ CUCTEM HEPABEHCTB C [ABYMSI NEPEMEHHbLIMU.

PyHKUMK

KBagpatuyHas dyHkums, €€ rpadmk u ceoucTBa. [lapabona, koopauHaThl BEpLUMHbI
napaborbl, 0Cb CUMMETPUK Napabosbl.

[pacpuikn coyHkumiz: y = kx, y = kx + b, y = kix, y =x3, y = VX, y = x| , 1 nx cBoiicTBa.

Yuncnosble nocnefoBaTesibHOCTU U NPOrpeccuu

[ToHATME 4MCNOBOW MOCnedoBaTENbLHOCTU. 3afdaHue nocnefoBaTENbHOCTU PEeKypPPEHTHON
HopMYyIION 1 HOPMYIION N-ro YneHa.

ApudmeTnyeckast u reometpudeckas nporpeccun. Gopmynbl N-ro YneHa apupMETUYECKON 1
reoOMeTPUYECKON NPOrpeccuit, CyMMbl NEPBbIX N YIIEHOB.

30bpaxeHne 4neHoB apudMETUYecKoil M reoMETPUYECKOM MNPOrpeccuii TOYKaMu Ha
KOOPAMHATHOW NNOCKOCTU. JIMHENHBIN 1 3KCMOHEHLMarnbHbIN PocT. COXHbIE NPOLEHTBI.



NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA [POrPAMMbI YYEBHOIO KYPCA
«ANrEBPA» HA YPOBHE OCHOBHOI'O OBLLEIO OBPA3OBAHUA

NIMYHOCTHBIE PE3YJIbTATbI

JlnyHoCTHbIE  pe3ynbTaThl  OCBOEHUS  nporpaMmbl  y4ebHoro  kypca  «Anrebpay
XapakTepuayTcs:

1) naTpuoTUYeckoe BOCMMTaHUE:

NPOSIBNEHNEM UHTEPECA K NMPOLUMOMY U HACTOSLLEMY POCCUMMUCKON MaTtemaTuki, LEeHHOCTHbIM
OTHOLLEHWEM K JOCTWKEHUAM POCCUUCKUX MaTeMaTuKOB M POCCUMUCKOM MaTeEMaTUYeCKON LLKOSbI, K
NCMONb30BaHWIO ATUX JOCTUXEHWI B APYrvX HAyKax v NpuKnagHbix cdepax;

2) rpaxpaHcKoe U AYXOBHO-HPABCTBEHHOE BOCNUTaHMe:

FOTOBHOCTbIO K BbIMOMHEHMIO 00S3aHHOCTEN rpaXdaHuHa W peanu3auuu ero npas,
NpeLCcTaBIeHNEM O MaTeMaTUYECKUX OCHOBaX (PYHKLUMOHUPOBAHWUS Pas3nnYHbIX CTPYKTYP, ABMNEHWUH,
npoueayp rpaxgaHckoro obwectsa (Hanpumep, BbIBOPLI, OMPOCHI), FOTOBHOCTLIO K 0OCYXOEHMWIO
9TUYeCKMX Npobrem, CBA3aHHbLIX C MPaKTUYECKUM NPUMEHEHNEM LOCTUXEHWA HayKW, OCO3HAHWEM
BaXHOCTW MOPAsbHO-3TUYECKUX MPUHLMMOB B AEATENTbHOCTU YYEHOTO;

3) TpyAoBOE BOCNMTaHUE:

YCTAHOBKOW Ha aKTMBHOE Y4aCThe B pELUEHUM MNPaKTUYECKUX 33fad MaTemaTU4ecKom
HanpaBNEHHOCTW, OCO3HAHWEM BaXHOCTU MaTeMaTU4eckoro 0bpa3oBaHWs Ha NPOTSHKEHUM BCEM
KM3HW ONS yCrewHon npodeccuoHanbHON AeATeNbHOCT U pasBUTUEM HEOBXOAWUMbIX YMEHMMN,
0CO3HaHHbIM BbIOOPOM 1 MOCTPOEHUEM WHAMBWAYANBLHON TPaekTopum 06pasoBaHUs W XM3HEHHBIX
NMaHoB C Y4ETOM JIMYHbIX MHTEPECOB 1 0BLLECTBEHHbIX NOTPEOHOCTEN;

4) acTeTU4YecKoe BOCNMTaHME:

CMOCOBHOCTLIO K OMOLMOHANBHOMY W 9CTETUYECKOMY BOCTIPUSATUIO  MaTeMaTUyeCcKux
00beKTOB, 3a4aY, PELLEHUA, PacCyXOeHWA, YMEHWUIO BUAETb MaTeMaThieckne 3aKOHOMEPHOCTU B
NCKYCCTBE;

5) LEHHOCTU Hay4YHOro MO3HAHUA:

OpueHTaumMen B AEATENbHOCTM Ha COBPEMEHHYID CUCTEMY HayyHbIX NpeacTaBneHwin 06
OCHOBHbIX ~3aKOHOMEPHOCTSX  Pa3BUTUS  YenoBeka, npupodbl U 0BLecTBa, NOHUMAHUEM
MaTEMaTUY4ECKOM HayKM Kak Cepbl YerioBEYECKOW [AeATeNbHOCTW, 3TanoB €€ pasBuTUs U
3HAYMMOCTW AN PasBUTUA UMBWIU3ALMKM, OBTAJEHUEM S3bIKOM MaTeMaTUKM W MaTeMaTU4eCKOM
KynbTypOM Kak CpPeACTBOM  MO3HAHWS  MWpa, OBMAfEeHWEM  MPOCTEMMW  HaBblKamm
UCCrenoBaTesbCkon AedTeNlbHOCTY;

6) dmsnyeckoe BocnutaHue, hopmupoBaHne KynbTypbl 340POBbA U IMOLMOHANBHOIO
Gnarononyuus:

FOTOBHOCTbIO MPUMEHATL MaTeMaTUYeckne 3HaHUA B WHTEpecax CBOEro 340pOBbs, BEAEHUS
3a0poBoro obpasa Xu3HW (300pOBOE NUTaHWe, CBanaHCMPOBAHHBLIN PEXMM 3aHATUM W OTAbIXa,
perynsipHas ¢usmyeckast akTUBHOCTb), CPOPMUPOBAHHOCTBLIO HaBblka pednekcumn, npusHaHeM
CBOErO NpaBa Ha OLWKBKY 1 TaKoro e npasa ApYyroro Yenoseka;

7) akonornyeckoe BOCNuTaHMe:

OpUEHTaLMen Ha NPUMEHEHNE MaTeMaTUYECKUX 3HaHWW AN pelleHus 3agay B obnactu
COXPaHHOCTX  OKpYyXKalLlen cpedpl, NNaHWPOBaHWS MOCTYNKOB W OLUEHKM WX BO3MOXHbIX
NOCNEACTBU ONS OKPYXKAKOWEN cpedbl, 0CO3HaHMEM rnobanbHOro Xapakrepa 3KOornyeckux
npobnem n nyTen ux peLleHus;



8) aganTaums K U3MeHALWMUMCA YCNOBUAM COLManbLHOW U NPMPOAHON Cpeabl:

FOTOBHOCTLIO K AENACTBUSM B YCNOBMAX HEONpeneneéHHOCTU, MOBLIWEHUIO YPOBHS CBOEW
KOMMETEHTHOCTU Yepe3 MpaKTUYECKY OeATerbHOCTb, B TOM YWUCNe YMEHWe YYUTbCH Y Opyrux
nogen, npuobpetatb B COBMECTHOW [AEATENbHOCTU HOBble 3HaHUS, HaBblKM W KOMMETEHUWUN U3
onbITa Apyrux;

HeobX0AMMOCTLIO B POPMUPOBAHWUW HOBbIX 3HaHWW, B TOM 4ucrie popmMynupoBaTb e,
NOHATMSA, rMnoTe3bl 00 0BbeKTax U SBMEHUSX, B TOM YUCME paHee HEeU3BECTHbIX, OCO3HaBaTb
neduunTbl COBCTBEHHBIX 3HAHWI U KOMMNETEHTHOCTEN, NNaHMPOBATL CBOE pa3BUTUE;

CNoCOBHOCTbLIO 0CO3HABATb CTPECCOBYHO CUTYaLIMIO, BOCIPUHUMATL CTPECCOBYH CUTYaLMIO Kak
BbI30B, TPEeOYIOLWMA KOHTPMEP, KOPPEKTMPOBaTb MPUHUMAEMble peleHns W [ercTBuS,
(hopMyMpOBaTh 1 OLEHWNBATb PUCKM U NOCNEACTBMS, (POPMUPOBATH OMbIT.

METANPEOMETHbIE PE3YJIbTATDI

No3HaBaTenbHble yHMBepCanbHble y4ebHble AencTBus

Ba3oBble noruyeckme AenNCTBUA:

e BbISBNATL M XapaKTepu3oBaTb CYLIECTBEHHblE MPU3HAKM MaTEMATUYECKUX OOBLEKTOB,
MOHATWIA, OTHOLIEHWA MeXZy MOHATUSMM, (DOPMYNMUPOBATL OMPEedeneHnst MOHATUN,
yCTaHaBNMBaTb CYLLECTBEHHbIA NPU3HAK Knaccudukaumm, OCHOBaHMA Anst 06o6LeHns 1
CpaBHEHUS, KPUTEPUM NPOBOAMMOrO aHanm3a;

e BOCMPUHMMATbL, (POPMYNMPOBaTb M MPeobpasoBbiBaTb CYXOEHUS: YTBEPOMTENbHbIE U
oTpULaTENbHbIE, eANHUYHbIE, YacTHbIE W 0BLLMe, YCIOBHbIE,

e BbISBNATL MaTeMaTU4eckme 3aKOHOMEPHOCTW, B3aWMOCBSA3N U MPOTUBOpeUMs B (hakTax,
OaHHbIX, HabMogeHWaX W yTBEPKAEHMSX, NpeanaraTb KpUTEpUM NS  BbiSBMEHWS
3aKOHOMEPHOCTe 1 MPOTUBOPEYNIA;

e [JenaTtb BbIBOAbI C WCMOMb30OBAHWEM 3aKOHOB FOMUKWM, OEAYKTUBHBIX M WHOYKTUBHbLIX
YMO3aKITOUYEHMI, YMO3aKITHOUEHWI MO aHanoruu;

e pas3bupaTb JOKa3aTeNbCTBa MaTEMATUYECKUX YTBEPKAEHUA (MPSMbIE M OT MPOTUBHOIO),
NPOBOAMTb CaMOCTOSTENIbHO HECMOXHble [0Ka3aTeNbCTBa MaTemaThveckux (akTos,
BbICTPaMBaTb apryMeHTauUuMio, NPUBOAUTL MPUMEPbI M KOHTPNpUMEpPbl, 0OOCHOBbLIBATH
COBCTBEHHbIE pacCyXaeHUs;

e BblbMpaTb Cnocob pelleHns y4yebHOM 3adaun (CpaBHMBATb HECKOMbKO BapUaHTOB
peleHuns, BblbupaTb Hanbonee NOAXOOALWMA C YYETOM CaMOCTOATENbHO BbIAEMEHHbIX
KpUTEPUEB).

Ba3oBble nccnegosartenbckue AeUCTBUS:

e /CNOMb30BaTb BOMPOCHI KaK UCCeaoBaTENbCKUA UHCTPYMEHT NMO3HaHWS, hOpMyMpoBaTh
BOMPOCHI, (PUKCUPYIOLLME NpOTUBOPEYne, npobnemy, CamoCTOATENbHO YCTaHaBNMBATb
MCKOMOE W AaHHOE, (POPMUPOBATH MUNOTE3Y, apryMEHTUPOBATL CBOK MO3NLIMIO, MHEHNE;

e MpPOBOAMTL MO CaMOCTOSITENIbHO COCTABIIEHHOMY MNlaHy HECMOXHbIA 3KCMEPUMEHT,
HeborbLUOe 1ccnefoBaHWe NO YCTaHOBNEHWUO 0COBEHHOCTEN MaTeMaTUYeckoro obbekTa,
3aBUCUMOCTEN 0ObEKTOB Mexay cobot;

e CaMOCTOATENbHO popMynunpoBaTb 00600LLEHMS 1 BbIBOAbI NO pesynbTatam NPOBeAEHHOM0
HabnogeHns, WCCnenoBaHWs, OLEeHWMBATb AOCTOBEPHOCTb MOMYYEeHHbIX Pe3ynbTaTos,
BbIBOAOB 1 0600LLEHNI;



MPOrHO3MPOBaTh BO3MOXHOE Pa3BUTUE MPOLIECCa, a Takke BblABUraTh NPEANONOXeHUs O
ero pasBUTUM B HOBbIX YCIIOBUSIX.

PaboTa ¢ uHchopmaumen:

BbISIB/IATb HEAOCTATOMHOCTL W M3BLITOYHOCTb MHPOPMALMK, AaHHBIX, HEOOXOAUMBIX A1
peLLeHns 3agayn;

BbIOMpaTh, aHanManpoBaTb, CUCTEMATWU3NPOBAaTb W WHTEPNPETUPOBATbL WHGOPMALMIO
pas3fiMyHbIX BULOB M POPM NPeLCTaBIEHMS;

BbIOMpaTh PopMy NpeacTaBneHns WHGOPMAaLMK U UNMIOCTPUPOBaTL pellaemble 3adauu
cxemamu, gmarpaMmmamu, UHoW rpadoukon u ux KoMBUHaLMsMK;

OLEHMBATb HAAEXHOCTb MHQOPMaLMM MO KPUTEPUAM, MPESSIOKEHHbIM YYuTeNeM Wi
ChOpMYSIMPOBAHHLIM CaMOCTOATESTBHO.

KoMMyHMKaTUBHble YHUBepCanbHbIe y4eOHble AeNCTBUS:

BOCMPUHAMATL W POPMYNUPOBATb CYXAEHUS B COOTBETCTBMM C YCMOBUAMU W LiENSMU
06LLeHNs, ICHO, TOYHO, FPAMOTHO BbIpaXaTb CBOK TOYKY 3PEHUS B YCTHBIX M MACHMEHHBIX
TEKCTax, 4aBaTb MOSICHEHMS MO XOZy PELIEHMS 3aAadyu, KOMMEHTUPOBATb MOMyYeHHbIN
pesynbTar;

B XoAe oBcyxaeHns 3agaBaTb BOMPOCHI MO CyLlecTBy 06Cyxgaemoit TeMbl, Npobnembl,
pellaeMoii 3aaum, BbICKasbiBaTb MAEW, HALENEHHbIE HAa MOUCK PELUEHMSs, COMOCTaBNATh
CBOM CY)XOEHWS C CY)XOEHUAMW ApYrux y4acTHUKOB Auanora, oGHapyxuBaTb pasnnyune u
CXOACTBO MO3ULMA, B KOpPeKTHOW dopme (POpMynMpoBaTh pasHornacus, CBOU
BO3PaXEHUS;

NpeacTaBNsATb pe3ynbTaThl PeLeHUs 3afgadu, 3KCMepUMEHTa, UCCNefoBaHNs, MPOEKTa,
CamMOCTOSTENbHO BbIOMPaTh (POpPMAT BbLICTYNNEHUS C YY4ETOM 3adady MpeseHTauun u
0CcOBeHHOCTEN ayauTopuy;

MOHMMaTb M UCMOMb30BaTh MPEUMYLLECTBA KOMAHAHOW 1 MHAMBMAYaNbHON paboThl Npu
pPELLEHNN y4ebHbIX MaTeMaTUYeCKnX 3aday;

MPUHUMATL LEeMb COBMECTHOM AEATENbHOCTM, MMaHMPOBaTb OPraHW3auuio COBMECTHOM
paboTbl, pacnpenensTb Buabl pabot, goroBapueaTbCs, 06CYyxaaTh NPOLECC U pesynbTat
paboTbl, 0606LaTh MHEHUS HECKOMbKUX NI0aen;

yyacTBoBaTb B rpynnoBbix hopmax pabotbl (06CyxaeHns, 0BMeH MHEHWUSIMU, MO3roBble
LUTYPMbI M Apyrie), BbINOMHSATL CBOK YacTb paboTbl U KOOPAMHUPOBATL CBOU AEUCTBUS C
OPYrMM YneHamu KOMaHzbl, OLEHUBATL Ka4yecTBO CBOErO BKMaja B OBLWMA NpOgyKT Mo
KpUTEPUAM, CHOPMYNIMPOBAHHBIM Y4aCTHUKAMW B3aMMOLEACTBHS.

PerynfiTuBHbIe yHMBEpCanbHbIe y4eOHble AelCTBMA
CamoopraHu3auus:

CaMOCTOATESIbHO COCTaBNATb MflaH, anropuTM pelleHus 3ajayn (Unu ero 4actb),
BblOMpaTh Cnocob pelleHns € YYETOM UMEKLWMXCA PecypcoB M COBCTBEHHbIX
BO3MOXHOCTEN, apryMeHTUPOBATb U KOPPEKTUPOBATL BapUaHTbI PELLEHWIA C YHETOM HOBOIA
WHopMaLL.

CaMOKOHTPOJb, 3IMOLMOHANbHbIA UHTENNEKT:

BnageTb crnocobamn CamonpoBEPKM, CaMOKOHTPONS mpouecca W pesynbTaTta peLleHus
MaTeMaTu4eckon 3agadu;



e MpedBuaeTb TPYOHOCTU, KOTOPbIE MOTYT BO3HWKHYTb MPW PELUeHUM 3adaun, BHOCUTH
KOPPEKTVBbLI B [EATENbHOCTb HAa OCHOBE HOBbIX OOCTOSATENbCTB, HaMOEHHbLIX OLIMOOK,
BbISIBNEHHbIX TPYAHOCTEN;

e OLEHMBaTb COOTBETCTBME pe3ynbTata AeATeNbHOCTW MOCTaBIEHHONW LEnu U YCroBusM,
0OBACHATb MPUYMHBI JOCTUKEHUS UMM HEQOCTUXEHUS Lienu, HaxoauTb OLWmMOKy, AaBaTh
OLEHKY NPUOBPETEHHOMY OMbITY.

NPEOMETHBIE PE3YJIbTATDI

K koHWy oByyeHus B 7 knacce oOyvalOLWiAcs MONyulT criegylowme npeameTHble
pesynbTaThl:

Yucna n BbluMcneHus

BbinonHaTb, coyeTas YCTHble W MUCbMEHHbIE MPUEMBI, apuMeTUYeckne [EUCTBUS C
paLyoHanbHbIMK YiCnamu.

HaxoanTb 3HaYeHUs YNCTIOBbIX BbIPaXEHWN, MPUMEHATL pasHoobpasHble Cnocobbl 1 NPUEMBI
BbIYMCNEHNS 3HAaYeHW APOOHBIX BbIpaXXEHUN, coepxaLlmx 00bIKHOBEHHbIE U AeCATUYHbIE pobu.

[epexoanTb OT OfHOW (POPMbI 3anmmMcK Yucen K Apyron (npeobpasoBbiBaTb AECATUYHYHO
0pobb B 0ObIKHOBEHHYI0, 0OLIKHOBEHHYIO B AECATUYHYIO, B YAaCTHOCTW B BECKOHEYHYIO AECATUYHYIO
0pobb).

CpaBHuBaTh 1 yNopsaouMBaTh pauyoHasbHble Yucna.

OkpyrnaTtb ymcna.

BbINONHATL MPUKUAKY W OLEHKY pesyrbTata BbIYMCIIEHWN, OLEHKY 3HAYeHUM YMCIIOBbIX
BbIpaXXeHW. BbINOMHATL JENCTBUS CO CTENEHAMM C HATyparibHbIMU NoKa3aTeNAaMu.

[TpUMEHATL MPU3HAKK AENUMOCTH, PA3NOXEHNE HA MHOXWUTENW HATYparibHbIX YnCer.

Pewatb npakTUKO-OPUEHTUPOBAHHbIE 3afayn, CBS3aHHble C  OTHOLUEHWEM  BESINYWH,
NPONOPLMOHANBEHOCTLIO BEMWYMH, MPOLEHTaMK1, MHTEPNPETUPOBaTL PesynbTaThl PELLEHNS 3aaayd C
Y4ETOM OrpaHUYEHNIA, CBSI3aHHbIX CO CBOWCTBAMM paccMaTpyBaeMblX 0O EKTOB.

Anrebpanyeckue BbipaxeHuUs

Wcnonb3oBaTb anrebpanyeckyto TEPMUHOMOMAI0 U CUMBOSIUKY, NPUMEHATL €€ B npouecce
OCBOEHUS y4ebHOro MaTepuana.

HaxoanTb 3HaueHns BYKBEHHbIX BbIPaXXEHUN NPW 3aaHHbIX 3HAYEHNSAX NEPEMEHHDIX.

BbinonHaTe npeobpa3oBaHust LENOro BbIpaXeHWst B MHOTOYNEH npusefeHneM nopobHbIX
cnaraembiX, PackpbITUEM CKOOOK.

BbINONHATL YMHOXeEHWE OfHOYNEeHa Ha MHOMOYNEH U MHOMOYSIEHA HA MHOTOYEH, NMPUMEHSATD
(hopMynbl KBaZpaTa CyMMbI 1 KBagpaTa pa3HoCTy.

OcyLWecTBRATb Pa3noXeHne MHOTOYSIEHOB Ha MHOXUTENN C MOMOLLbK BbIHECEHUS 3a CKOBKM
0BLLEero MHOXMTENS, PYNMUPOBKX CraraemblX, NPUMEHEHUS (POPMYN COKPALLEHHOTO YMHOXKEHUS.

[puMeHATbL Npeobpa3oBaHNs MHOMOYIEHOB ANS PELIeHUs PasnUYHbIX 3a4ay U3 MaTeMaTUKu,
CMEXHbIX NPeaMEeTOB, U3 peasibHOW NPaKTUKM.

Mcnonb3oBaTb CBOWCTBA CTEMEHeN C HaTyparnbHbIMKU MoKasaTenaMu 4ns npeobpasoBaHus
BbIpaXXeHuM.

YpaBHeHusl U HepaBeHCTBA

PewaTb nuHENHbIE YpaBHEHUSI C OOHOW NEepeMeHHOW, NMPUMEHsS Npaeuna nepexoga oOT
MCXOQHOrO YpaBHEHUS K paBHOCUITbHOMY eMy. [1poBepsTh, ABMSETCA 1IN YACNO KOPHEM YPaBHEHNS.

[pUMeHATL rpadnyeckme MeToabl NPU PELLEHUN NNHENHBIX YPABHEHUN U NX CUCTEM.
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[Moobuvpatb npumepbl nap Yucern, SBMAKLMXCA PeLleHNeM JIMHENMHOTO YPaBHEHUS C OBYMS
nepeMeHHbIMM.

CTpouTb B KOOPAMHATHOW MIIOCKOCTM rpachvK JIMHEMHOTO YpaBHEHMS C ABYMS NepeMeHHbIMK,
NONb3ysCb rpacnkoM, NPUBOAUTL NPUMEPLI PELLEHNS YPaBHEHUS.

Pewatb cucTeMbl [BYX NWHEAHbIX YpaBHEHWA C [BYMS MNEepeMeHHbIMW, B TOM 4uUChe
rpadomyecku.

CocTaBnsiTb 1 pelwaTb MMHENHOE YPaBHEHUE U CUCTEMY JIMHENHBIX YPABHEHWUI MO YCMOBMIO
3ajaumn, MHTEPNPETMPOBATL B COOTBETCTBUN C KOHTEKCTOM 3@y NoNyYeHHbIn pesynbTar.

PyHKUMK

M306paxaTb Ha KOOPAMHATHOW MPSMON TOYKM, COOTBETCTBYHOLME 3aAaHHLIM KOOpAMHATaM,
Iy4m, OTPE3KM, MHTEPBarbl, 3aN1CbIBaTb YUCIOBbIE MPOMEXYTKM Ha anrebpanyeckom A3bike.

OTmevaTb B KOOPAMHATHOWM NAOCKOCTW TOYKW NO 3afaHHbIM KoopauHaTam, CTPOUTb rpadomku
NIMHENHBIX OYHKLMA. CTPOUTb rpadouk yHKLMKM Y = |X|.

OnucbiBaTb C NOMOLLBbHO (OYHKLIMA M3BECTHbIE 3aBUCUMOCTW MEXY BENMYMHAMU: CKOPOCTb,
BpeMsl, paccTosiHUE, LieHa, KONWUYECTBO, CTOMMOCTb, MPOM3BOANTENBHOCTL, BpeMsl, 00bEM paboTsbl.

HaxoanTb 3HaveHWe PYHKLMM MO 3HAYEHMIO e€ apryMeHTa.

[MoHumaTb rpadouyeckun cnocob npencrtaBneHns W aHanusa MHgopMauuu, M3Brnekatb W
WHTEpPNPeTUPOBaTb MHGOPMALMIO U3 rpado KoB peasibHbIX MPOLLECCOB W 3aBUCUMOCTEN.

K koHuy oByyeHus B 8 knmacce oOyvalolumicsd nonyuuTt cnegylowme npeameTHble
pesynbTartbl:

Yuncna u BbluUCNEHMA

Wcnonb3oBaTb HayanbHble MPeACTaBMeHNs O MHOXECTBE [AEeNCTBUTESNbHbIX 4ucen Ans
CPaBHEHWS, OKPYIMEHWS U BbIYUCTIEHWA, W30bpaxaTb AENCTBUTENbHbIE 4WCha TOYKaMu Ha
KOOPZAMHATHOW NPSMON.

[TpUMEHATL NOHATUE apUIMETNYECKOTO KBaLpaTHOrO KOPHS, HaXOAWTb KBagpaTHble KOpHMU,
ncnonb3yst npu HEOBXOAWMOCTM  KamnbKynsaTop, BbINOMHATL  MPeobpasoBaHWst  BblpaxeHu,
cofepxallmx KBaapaTHbIE KOPHU, UCMOSb3Ys CBOMCTBA KOPHEN.

Wcnonb3oBaTb 3anucit GOMbLUMX W ManblX YUCen C MOMOLLBK AECATUYHbIX Apoben K
cteneHeit yucna 10.

Anrebpanyeckue BbipaxeHus

[pUMEHATL NOHATUE CTEMEHW C LenbiM nokasaTenieMm, BbINOMHATL Npeobpa3oBaHNs
BbIPaXXEHW, COepXaLLMX CTeneHu C LienbiM rnokasaTtesem.

BbINOMNHATL TOXAECTBEHHbIE NPe0bpa3oBaHNs paLMOHanbHbIX BbIPaXKEHUIA HA OCHOBE NpaBun
LENCTBUIA Hag MHOToYrIeHamm 1 anrebpanyeckumm pobsmu.

PacknagpbiBath kKBagpaTHbIN TPEXUNEH HA MHOXMUTESN.

[pumeHsATb NpeobpasoBaHns BbIPAXXEHUA ANS PELUEHUS PasnuyHbIX 3aday U3 MaTemMaTuky,
CMEXHbIX NPeaMEeTOB, U3 peasibHOW NPaKTUKU.

YpaBHeHus U HepaBeHCTBA

PewaTb NMHENHbIE, KBagpaTHble YpaBHEHUS W pauMOHanbHbIE YPaBHEHWS, CBOAALIMECS K
HWM, CUCTEMbI BYX YPaBHEHWI C ABYMS NepeMEHHbIMM.

[MpoBOAMTL NPOCTENLLME MCCMELOBAHNA YPaBHEHWA W CUCTEM YpPaBHEHMW, B TOM 4ucre C
NPUMEHEHNEM Tpadyecknx NpeacTaBeHnin (YyCTaHaBnuBaTb, UMEET NN YpaBHEHWE UK CUCTEMA
YPaBHEHWI1 peLLeHns, ECIIN UMEET, TO CKOJbKO, U Npoyee).
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[MepexoauTb OT CIOBECHOW (HOPMYNMPOBKKM 3ajaun K e€ anrebpanyeckon mogenu ¢
MOMOLLLbIO COCTaBIIEHUS YPABHEHMWS UITN CUCTEMbI YPABHEHUI, MHTEPNPETUPOBATL B COOTBETCTBUM C
KOHTEKCTOM 3aauy NnomnyyYeHHbIN pesyrnbTar.

[pUMEHSATL CBOWCTBA YMCIIOBbIX HEPABEHCTB ANS CPABHEHMUS, OLEHKM, pellaTb JIMHENHbIe
HepaBeHCTBa C OHON NEPEMEHHO 1 UX CUCTEMbI, AaBaTb rpadnyeckyro ITICTPaLMo MHOXECTBa
PELLEeHN HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

PyHKUMK

[MoHMmMaTb M UCnonb3oBaTh (HYHKUMOHAMBHbLIE MOHATUA W A3blK (TEPMUHBI, CUMBONMYECKME
0b03HayeHns), onpeaensTb 3HaYeHne PYHKUMM MO 3HAYEHUIO apryMeHTa, onpegensTb CBOWCTBA
(DYHKLMM 1O €€ rpadouky.

CTpouTb rpachukn dneMeHTapHbIX PYHKLMIA BuAaa:

y=k/x,y=x2,y=x3,y = |x|, y = VX, OnNnCbIBaTb CBOWCTBA YNCIIOBOM (YHKLIMN N0 €& rpadmKy.

K koHWy oByyeHus B 9 knacce oOyvalolmics nNonyuuT cregylowme npeameTHble
pesynbTaThl:

Yucna v BbluUCnEHMA

CpaBHuBaTh 1 yNopsaouMBaTh paunoHanbHbIe U MppaLMoHanbHble Yucna.

BbInonHATe apudmMeTnyeckne OEUCTBUS C paLMOHamnbHbIMU YMCNaMK, CoveTas YCTHble W
NUCbMEHHbIE NPUEMBI, BbINOSHATb BbIYUCIIEHUS C MPPALMOHANbHBIMU YUCTIAMM.

HaxoanTb 3HauyeHust CTeneHei C LerbiMU NnokasaTeNnsMu U KOPHEW, BbIYUCNATb 3HAYEeHNs
YMCIIOBbIX BbIPAKEHUN.

OKpyrnaTb OeNCTBUTENbHbIE YMCTA, BbINOMHATD MPUKUOKY pesynbTaTa BbIYWUCIIEHUN, OLEHKY
YMCIIOBbIX BbIPAKEHUN.

YpaBHeHus U HepaBeHCTBa

PewaTtb NuHeiHble 1 KBappaTHble YpaBHEHWS, YPaBHEHMS, CBOASALLMECS K HUM, NPOCTENLLME
LpO6HO-paLMoHanbHbIE YpaBHEHNS.

PewaTb cucTembl [BYX INWHEWHbIX YpPaBHEHUN C OBYMS NEPEMEHHbIMU W CUCTEMbl ABYX
YPaBHEHWA, B KOTOPbIX O4HO YpaBHEHUE HE ABNAETCS JIMHENHBIM.

Pelwatb TeKcToBbIE 3adaun anrebpanyeckum cnocobom ¢ NOMOLLK0 COCTABNEHNS ypaBHEHNS
WIN CUCTEMbI [IBYX YPABHEHUN C ABYMSI NEPEMEHHbBIMU.

[lpoBOAMTL MpOCTENLUME MCCMEeSOBaHUA YPaBHEHWA WU CUCTEM YpaBHEHUW, B TOM YUCIE C
NPUMeHeHeM rpacuyeckux nNpeacTaBneHnid (ycTaHaBnMBaTb, UMEET M YpaBHEHWE WMWK cUCTEMA
YPaBHEHUI PELLEHNS, CIIM UMEET, TO CKOMBbKO, U NpoYee).

Pelwatb nuHeiHble HepaBeHCTBa, KBafpaTHble HepaBeHCTBa, M3006paxaTb peLleHue
HEepaBeHCTB Ha YMCII0BOM NPSMOMN, 3aNnChbiBaTh PELLEHIE C NOMOLLbI0 CUMBOIIOB.

Pewatb cuCTEMbI NUHENHbIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKITIOYatOLLME KBAApaTHOE
HEepaBEHCTBO, M300paxaTb peLleHne CUCTEMbl HEPABEHCTB Ha YMCIIOBOWA MPSMOW, 3anucbiBaTb
peLLeHne C NMoMOLLbH CUMBOJSIOB.

cnonb3oBaTb HepaBeHCTBA NPY PELLEHUN PasfIMYHbIX 3a4au.

PyHKLUK

PacnosHaBaTtb (PyHKLUMM M3yveHHbIX BWUOOB. [lokasbiBaTb CXeMaTUMYEeCKM PacrorioXeHWe Ha
KOOPZAMHATHOW NNOCKOCTU rpadoukoB (OYHKUMA BUZa: Y = kX, y = kx + b, y = k/x, y=ax2 + bx+ ¢, y =
x3,y =X, y = |x], B 32BUCUMOCTY OT 3HAUEHMIl KOSPDMLMEHTOB, ONMCHIBATH CBOCTBA (DYHKLIWIA.

Ctpontb M u30bpaxaTb CXematuyecku rpaduku KsagpaTUyHbIX (YHKLMA, ONUCbIBaTb
CBOMCTBA KBaZpaTUYHbIX (DYHKLMI MO MX rpadmkam.

12



PacnosHaBaTb KBafpaTW4HYO (DYHKLMIO MO (hopMyrne, NPUBOANUTL NPUMEPbI KBaapaTUYHbIX
(OYHKUWIA M3 peasribHOM XU3HK, PU3NKK, FEOMETPUM.

YncnoBbie nocnenoBaTenLHOCTA U NPOrpeccun

PacnosHaBaTb apudMeTUYECKyd U reoOMeTPUYecKylo MPOrpeccun Mmpu pasHbix crnocobax
3afaHus.

BbINOMHATL  BbIYACAEHUS C UCMOMb30BaHMEM (POPMYN N-r0 YneHa apudmeTnyeckon w
reoMeTpUYecKon NPOrpeccuii, CyMMbl NepBbIX N YIIEHOB.

N306paxaTb YreHbl NoCneoBaTeNbHOCTU TOUKaMy Ha KOOPAMHATHOW NIOCKOCTM!.

Pewatb 3agayv, CBA3aHHble C YUCMOBLIMU NOCEA0BATENIbHOCTAM, B TOM YUCIe 3a4auu U3
peanbHOMN Xu3HK (C MCMOb30BaHWEM KamnbKynaTopa, LUgpOoBbLIX TEXHOMOMMNA).
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TEMATUYECKOE MNITAHUPOBAHUE
7 KNACC

HanmeHoBaHue pa3aenoB u Tem

KonuyecTtBO YacoB

OneKTPOHHbIe
(unchbpoBbie)

Ne n/n KoHnTponbHble  MMpakTuyeckue
nporpamMmbI Bcero o6pasoBaTenbHble
paboTbl paboTbl
pecypchl
1 Yucna n BbluMcneHus. 25 , Bubnuoteka LIOK
Pa|_|||/|o|.|anb|.|b|e yucna https://m.eds00.ru/7f415b90
Bubnnoteka LJOK
2 Anrepan-ecke BblpaxeHus 2 1 https://m.edso0.ru/7f415b90
Bubnunoteka LIOK
3 YpaBHeHUs! 4 HepaBeHCTBa 20 1 https:/im.edsoo.ru/7415b90
Bubnunoteka LIOK
4 KoopauHaT,! U rpacputki. GyHKLM 24 1 https:/im.edsoo.ru/7415b90
Bubnunoteka LIOK
S MosTopetie v 0606u"'eHMe 6 1 https://m.eds00.ru/7f415b90
OBLEE KONMYECTBO YACOB MO NMPOrPAMME 102 5 0
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KNACC

Ne n/n

KonuuecTtBo YyacoB

AneKTpoHHbIe (umdpoBbie)

paboTbl pabothbl
1 Yucna u BblumcneHus. KBagpaTtHble KOPHM 15 brbnworexa LIOK
' Ap P https://m.eds00.ru/7f417af8
) Yucna v Belumcnexns. CTeneHb ¢ Lenbim . Bubnuoteka LIOK
nokasatenem https://m.edsoo.ru/7f417af8
Anrebpaunyeckie BblpaxeHus. KBagpaTHbli Bubnuoteka LIOK
3 " 5 1
TPEXYIEH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbipaxeHus. Anrebpanyeckas Bubnmoteka L|OK
4 15 1
apobb https://m.edso0o.ru/7f417af8
5 YpaBHeHWs U HepaBeHCTBa. KBagpaTHble 5 1 Bubnuoteka LIOK
YpaBHEHNA https:/m.edsoo.ru/7f417af8
6 YpaBHeHus 1 HepaBeHcTBa. CUCTEMBI YPaBHEHUI 13 bubnnotexa LIOK
P P ' yp https://m.eds00.ru/7f417af8
Bubnuoteka LLOK
7 YpaBHeHUs U HepaBeHCTBa. HepaBeHcTBa 12 1 hitos:/im.edsoo ruTi4{7af8
Bubnuoteka LLOK
8 PyHKLA. OCHOBHbIE MOHSTHS > https://m.edso0.ru/7f417af8
Bubnuoteka LLOK
d PyHKLA. HMCTIOBbIE (YHKLMA d https://m.eds00.ru/7f417af8
Bubnuoteka LLOK
1 1
0 TosTopeHue 1 00obLLieHHe 6 https:/im.edsoo.ru/7i417af8
OBLEE KONMYECTBO YACOB MO NMPOIrPAMME 102 5 0
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KNACC

KonuyecTtBO YacoB

ANeKTPOHHbIE

Ne HanmeHoBaHue pa3aenoB u Tem (umcppoBbie)
KoHTponbHble  [pakTuyeckue
n/n nporpamMmbl Bcero obpa3zoBarenbHbie
paboTbl paboTbl
pecypcbl
1 Yucna n BbluMcneHus. 9 Bubnuoteka LLOK
[eicTBuTENbHBIE YMCNA https://m.eds00.ru/7f419d08
9 ypaBHeHMFI W HEPABEHCTBA. 14 1 bubnuoteka LIOK
YpaBHeHWsi C 0AHON NEPEMEHHON https://m.eds00.ru/7f419d08
3 ypaBHeHMFI W HEPABEHCTBA. 14 1 Bubnuoteka L|OK
Cuctemsl ypaBHeHmﬁ https://m.edso0.ru/7f419d08
4 YpaBHeHWsi U HepaBeHCTBaA. 15 1 Bubnuoteka LIOK
HepaBeHcTBa https://m.eds00.ru/7f419d08
Bubnuoteka LIOK
5 16 1
PyHiLim https://m.eds00.ru/7t419d08
6 YnCrioBble NOCHEA0BATENbHOCTY 15 1 Bubnmoreka LIOK
https://m.edso0.ru/7f419d08
. MoBTOpEHUE, 0600LLEHME, 18 1 Bubnuoteka LIOK
cucTemaTn3aLms 3HaHwiA https://m.edsoo0.ru/7f419d08
OBLLEE KONNYECTBO YACOB MO MNPOrPAMME 102 6 0
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https://m.edsoo.ru/7f419d08
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