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HOACHHTEJIBHAS 3AITNCKA

Anrebpa sBIsAeTCS ONHUM H3 OINOPHBIX KYPCOB OCHOBHOTO 0OMIEro
o6pa3oBaHHs: OHa o0ecleunBaeT U3yUYeHHe QPYTHX JUCLMIUIHH, KK eCTeCTBEHHO-
Hay4YHOT0, TaK M TYMAaHWUTapHOTO IWMKIOB, €€ OCBOEHHE HEOOXOOMMO A
NpoaoInkeHHst 06pa30BaHyA U B OBCEHEBHOM XU3HH. PasBuTHe y obydarommuxcs
Hay9HBIX MNPEICTABIEHHH O IMPOUCXOKICHHMH M CYIHOCTH airebpandecKux
abcTpakiumi, crocobe OTpaKeHHs MaTeMaTHIeCKO! HayKoM ABIEHHI H NPOLECCOB
B MpPUPOJAE U OOUIeCTBE, PONM MAaTEMaTHYeCKOTO MOZESNHPOBAHHMA B HAy4HOM
TIO3HAHWH H B MPAKTHKE CrI0COOCTBYeT GOPMHUPOBAHHK) HAYYHOTO MHPOBO33DEHHS
H Ka4eCTB MBIILICHHs, HEOOXOAHMMBIX JUIS afaNTALlHH B COBPEMEHHOM LIH(PPOBOM
obmectse. HM3yuenne anrebpbl obecneumBaeT pa3BUTHE yMEHHMs HabIIOAATE,
CPaBHHBaTh, HAXOJHUTE 3aKOHOMEPHOCTH, TpeOYeT KPHTHYHOCTH MBIIUIEHHS,
CIOCOOHOCTH apryMeHTHPOBaHHO OGOCHOBBIBATH CBOM JEMCTBHMS M BBIBOJEL,
¢opMynuposats yreepxaeHHsa. OcBoeHHe Kypca anre6psl 06eceuuBaeT pa3BUTHE
JIOTHYECKOTO MBIINIEHAS O0YYalOIMXCA: OHH HCHONB3YIOT ACAYKTHBHBIE H
HHIYKTHBHBIE pacCyXXIeHHs, o0o0mieHre H KOHKPETH3alMI0, abCTparipoBaHue H
a”Hanoruo. Ob6yuenue anrebpe mpemmonaraeT — 3HAYMTENBHBIA  0OBEM
CaMOCTOSITEJIBHON JIEATENBHOCTH OO0Yy4aloIUXCs, NO3TOMY CaMOCTOSTENLHOE
pelieHue 3a/1a4 SABIAETCS peanu3aiueil 1eaTeAbHOCTHOTO IPUHLIKIA 06yJYeH .

B crpykrype nporpammel yueOHOro Kypca «Ainrebpa» Ui OCHOBHOTO
obmero o6pazoBaHUs OCHOBHOE MECTO 3aHHMAIOT COACPKaTENbHO-METOAUIECKHE
NUHAM; «YHclia ¥ BEYHUCNEHUN», «Alredpandeckie BHIpaKeHHs», «YPaBHEHMA H
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3THX coaepkarelbHO-METOAMYECKHX
JMHHUH pa3BHBaeTCA Ha NPOTAKEHUH TPEX JIET U3Y4YEHHS Kypca, B3auMOIEeHCTBYS ¢
JpYI'HMH ero nuHuUsMH. B xone usydenus ydebHOro xypca obydarommumcs
IPUXOAUTCA JIOTHYECKH pacCyKIaTh, MCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpamMy y4deGHoOro kypca «Anrebpa» BKIIOYEHBI
HEKOTOphle OCHOBHI JIOTHKH, IpEJCTaBIeHHblE BO BCEX OCHOBHBIX paszenax
MaTeMaTHYecKoro o0pa3oBaHHA M CIOCOOCTBYIOIIHE OBIAJJEHHIO 00Yy4aronMMUCS
OCHOB  YHHMBEpPCAJIBHOTO  MareMaTHdecKoro s3bika. CopepxaTelbsHOH H
CTPYKTYpHOH 0OCOOEHHOCTBIO YHeOHOro kypca «Anrebpa» sABIAeTCA €ro
HUHTErpUPOBAHHBIHA XapakTep.

Copmepxxanne mMHUH «4Yuca W BBMHCICHHUA» CIYXHT OCHOBOH s
JanbHeHInero U3ydeHusl MaTeMaTHKH, CIOCOGCTBYeT Pa3BHTHIO Y OOyYaromuxcs
JIOTHYECKOTO MEIIUIEHH, GOPMHPOBAHHIO YMEHHS IOJIB30BaThCA AITOPHTMAMH, a
TAKKE MPHOOPETEHHIO MPaKTHYECKHX HAaBBIKOB, HEOOXOAMMBIX U1 NOBCEAHEBHOH
Xu3HH. Pa3BuTHE MOHATHA O YHCJIE HA YPOBHE OCHOBHOTO ofmiero obpasoBaHMs
CBA3aHO C palHOHANBPHBIMH H HPPAIHOHATGHBIMH YHCNIaMH, (OpMHpOBaHHEM



NpeACTARICHAH O IEHCTBHTEILHOM 4HCIE. 3aBepIIeHHE OCBOEHHSA YHCIOBOH
JTMHUHU OTHECEHO K cpelHeMy o0meMy obpa3oBaHHIO.

Cognepxkanne JByX anredpandeckux NTUHUA — « Anrebpanyeckue BHIpaXKeHHD)
H «YpaBHEHUSA U HEPaBEHCTBa» CIOCOOCTBYET (OPMHPOBAHMIO Yy OOy-arOMIMXCS
MaTEeMaTH4EeCKOro armapara, HeoOXoJuMOoro il pelleHHd 3aJay MaTeMaTHKH,
CMEXHBIX TpeMETOB H IpPaKTHKO-OPHEHTHPOBaHHBIX 3aza4. Ha ypoBHe
OCHOBHOro oOmero oOpa3zoBaHMs y4eOHBIM MaTepHall TPYNIHPYETCS BOKPYT
PaLMOHAIBHBIX BRIpAOXEHHH. Anrebpa JeMOHCTpHpYeT 3HaUeHHe MaTeMaTUKU Kak
A3bIKAa JUIA IMOCTPOCHHMS MAaTEeMATHYeCKUX MofeicH, ONMUCaHHA TpPOLECCOB U
SBIIEHHH peansbHOro wmupa. B 3agauu oOydeHHs anreOpe BXOAAT TaKXkKe
JlafibHeiiniee pasBHTHE ANTOPUTMHYECKOTO MBINUIEHHSA, HeOoOXOJHUMOro, B
YaCTHOCTH, [l OCBOEHHMA Kypca HHQPOpPMAaTHKH, H OBJIaAc€HHE HaBhIKAMH
HeIYKTHBHBIX paccyxaenuil. [IpeobpazoBanue cUMBOIBHBIX (OpM crocoOCTBYET
Pa3BUTHIO BoOOpaxeHus, criocoGHOCTeH K MATEMaTHYECKOMY TBOPUYECTBY.

Conepxanue GyHKIHOHAIBHO-TpadUUIecKoil THHHK HalLleJEeHO Ha II0JydeHHE
obyyaromuMuca 3HaHMI O QYHKIHSX KaK BaKHEHIeH MaTeMaTHYeCKOHM MOJeNnH
JUIS ONTHCAHUS U MCCIeOBaHUs pa3Hoobpa3HbiX MPOLECCOB U ABIEHHUH B NIPHpPOAE
H obmectBe. M3ydyeHne marepualia cocoOCTBYeT pa3sBUTHIO y OOyHaroIMXCs
YMEHHS HCIIONB30BATh Pa3jIMYHbIE BHIPA3HTENbHEIE CPEACTBA A3BIKAa MATEMATHKH —
CNIOBeCHEIE, CHMBOJIHYECKHE, Tpaduveckde, BHOCHT BKIal B ()OpPMHPOBaHHE
TIPEJICTABJIEHHH O PO MAaTEMATHKH B Pa3BUTHH I{HBHIH3ALHH H KyIETYPHIL.

CornacHo yuebHOMy muaHy B 7-9 Kiaccax usydaeTcd y4eOHBIH Kypc
«Anrebpa», KOTOpBIi BKIIOYAeT CHEYIOIHE OCHOBHBIE pa3fielibl COAEPKaHHA:
«Uncma ©W BEUHUCHCHHSA», «AnreOpaudeckne BBEIpAXEHHA», «YPaBHCHHA H
HEPaBECHCTBa», «DyHKIMI,

Ha m3ydenne yueOHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 knacce
— 102 gacos (3 gaca B Henemo), B 8 kiracce ~ 102 yacoB (3 yaca B HeAemo), B 9
Kkiacce — 102 waca (3 yaca B Heelo).

Hob6asneHo B kypce 7,8 kiaccoB no 344 Ha usydeHnue Moayns «PeanbHas

MaTeMaTHKa». [IporpaMMa NpHKJIaABIBAETCH OTAENBHO.
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COJAEP)KAHUE OBYUYEHHA
7 KJACC

Ynciia ¥ BHIYHC/ICHHA

Jpobu OOBIKHOBECHHEIE W JECATHYHBIE, MEPEXOX OT OXHOM (OPMEI 3amMcH
apobeii x gpyroii. IloEATHe pauHOHAIBHOrO dHCJA, 3allUCh, CPaBHEHHE,
YHNOPAXOYHBAHWE PpalUMOHANBHBIX 4YHceldl. ApUOMETHYECKHe JeHCTBHA C
palMOHANBHBIMH YHCIaMH. Pelienne 3afad U3 peanbHOH NpakKTHKH HAa 9acTH, Ha
apodu.

CrenmeHp C HaTypaJbHEIM [IOKa3aTeNeM: oOIpeAelieHue, npeofpazoBaHue
BBIp@KEHHH HA OCHOBE ONpeAelIeHus, 3anuch OonplInx qucen. [IponeHTHl, 3amuch
IPOLIEHTOB B BHJE poOH U ApoOH B BHIE IPOIEHTOB. TpH OCHOBHEIE 3a4a4YH Ha
IPOLICHTEI, PEILICHUE 33/1a4 U3 PEalIbHOM MPaKTHKH.

IlpuMeHeHne NpU3HAKOB JENMMOCTH, pa3lioXKeHHe Ha MHOXHTETH
HATypaJbHBIX YHCEIL.

PeaqpHBIE  3aBUCMMOCTH, B TOM 4ucie rmpsamas u  oDOpaTHas
MPONOPHHUOHATBHOCTH.

Anrefpandeckne BblpaKeHHSA

IlepeMeHHEIE, YHCIIOBOE 3HAYCHUE BRIpAXEHUA ¢ IiepeMeHHoi. JlonycTuMeie
3Ha4deHus nepeMeHHbIX. [IpeacTasnenye 3aBUCHMOCTH MEXy BETHYHHAMHU B BHJE
¢dopmynel. Beraucnenus no gopmynam. [IpeodpaszoBanye GYKBEHHBIX BBIpAXKEHHIH,
TOXAECTBEHHO paBHble BBIpAXEHHA, MpaBWwia mpeodpa3oBaHUd CyMM H
NpOU3Be/IeHHH, IIpaBUiIa pacKpBITHA CKOOOK M NPHBEACHHSA NMOLOOHBIX CllaraeMeIX.

CBolicTBa CTENIEHH ¢ HATYpPANbHBIM TTOKa3aTeJIEM.

OnHounens! ¥ MHOrOwWIeHE. CTeneHs MHOrowieHa. CiokeHue, BEIYUTaHUE,
yMHOXX€HHE¢ MHOTOWIeHOB. DopMynbl COKpAalUEHHOIO YMHOXEHMs: KBajapar
CyMMBl H KBagpaT pasHocTH. PopMyna pasHOCTH KBaJApaToB. PasnoxeHue
MHOTO'UIEHOB HA MHOXHTEJH.

YpaBHeHHS] H HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHMA, MpaBWIa MpeoOpa3oBaHHs YpaBHEHHS,
PaBHOCHJIBHOCTE YPABHEHHH.

JIuneliHoe ypaBHEHHEe C OJHOH INEPEMEHHOM, YHCIO KODHEW JHHEHHOro
ypaBHEHHA, pelleHHe IHHEeHHBIX ypaBHeHWH. CocTaBieHMe YpPaBHEHHH IO
YCIIOBHIO 3a/1a4i. Pelenne TeKCTOBBIX 3a7ja4 € MMOMOIIBIO YPaBHEHH.

JlusneiiHoe ypaBHeHHe C JBYMS IepeMeHHBIMH H ero rpa¢uk. Cucrema AByX
JTHHEHHBEIX ypaBHEHHHl ¢ JIByMs IepeMeHHBIMH. PelleHHMe CHCTEM ypaBHEHHA
croco0OM IOACTAHOBKH. [IpuMepbl pEIUEHHA TEKCTOBBIX 33Ja4 C IOMOLIBIO

CHCTEM YpaBHEHHH.
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DOyHxuHH

Koopnunara Touku Ha mpsMoii. UHCIOBbIE TIPOMEXYTKH. Paccrosuue mexay
JABYMA TOYKaMH KOOPAMHATHOMH NPSMOii.

IIpsaMoyronbHas cucteMa koopauHat, ocH Ox u Oy. A6cumcca M OpJHHaTa
TOYKH Ha KOODJAWHATHOH MI0CKOCTH. ITpumMeps! rpadukoB, 3ananHbx dopMmytaMu.
Urenne rpaduxoB peanbHBIX 3aBHcHMOcTell. [loHatHe @ynkmum. I'paduk
dynxuun. Csofictsa ¢ynxnuii. Jinneiinas yHxums, eé rpadux. I'paduk dpyHxuuw
y = [x|. I'padudeckoe pelneHHe IMHEHHBIX ypaBHEHHH H CHCTEM JIHMHEHHBIX
YpaBHEHUH.

8 KNIACC

Yncaa 4 BbIYMC/IEHHSA

KpagpaTHplli kopeHb u3 uucna. IloHATHe 00 HPPALMOHANLHOM 4HCIIE.
JecaTHunble MPHOIHKEHUA UPPaUOHANBHLIX Yucell. CROHCTBAa apu(METHYECKHUX
KBAfIpaTHRIX KOPHEN H MX IIPHMEHEHHE K Peodpa30BaHMIO YHCIOBBIX BRIPAYKEHHIA
U BEIYHCIIEHHSAM. JleHCTBUTENBHEIE YHCIIA.

Crenens ¢ LelsIM MoKka3aTeseM U e€ cBoiicTBa. CTaHmapTHAA 3alMCh YHCIA.

AnrebpanieckHe BbIpaMeHHs

KsagpaTHelii  TpéxuneH, pasloXeHHe KBaJpaTHOTO TpéXuieHa Ha
MHOXHTEIIH.

Anrebpavueckas apobb. OcHOBHOe cBOHCTBO anrebpanyeckoil apoOH.
CnoxeHue, BBIYMTAHUE, YMHOXEHHE, JAelneHHe anrebpadueckux JApobeii.
PanpoHanbHBle BRIpQXXEHHA U UX IIpeodpazoBaHue.

YpaBHeHHS H HepaBeHCTBA

KsafpatHoe ypaBHeHHe, (opMyla KopHell KBAaIpaTHOTO YpaBHEHUS.
Teopema Buerta. Pelnenue ypaBHeHu, CBOAAIMXCA K JIMHEHHBIM U KBaJpaTHBIM.
IMpocTeiimmre ApoOHO-paliHOHANBEbBIE YPaBHEHHS.

I'paduyeckas uHTEpIpeTalusi YpaBHEHUH ¢ JAByMsS NEPEMEHHBIMH U CUCTEM
NUHeHHBIX YpaBHEHHH ¢ JByMs mepeMeHHbIMH. [IpuMepEl pelleHHs CHCTeM
HeJIMHeHHBIX YpaBHEHUH ¢ ABYMS NepeMEHHBIMH.

PerreHue TEKCTOBBIX 334 ajire6payecKiM CIIOCOOOM.

YucnoBble HEPAaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ O/IHOH NepeMeHHOM.
PaBHOCHIIBHOCTh HepaBeHCTB. JIWHeliHble HEpaBEHCTBA C OJHOM IIEPEMEHHOM.
CHcTeMsl THHEHHBIX HEPABEHCTB C OAHOM NepEMEHHOM.

DyHKIHH

ITonstie ¢yakoun. OO61acTs oOmIpeAeneHus H MHOXECTBO 3HAYEHUH
¢pynaxumn. CiocoObl 321aHKs QYHKLMI.

I'paduk dynxuuu. Yrenuwe cpolictB ¢yHkuuu no e€ rpaduxy. [Ipumeps
rpaukoB GyHKIUH, OTpaXKAIOIIUX peallbHBIE MPOIECCHI.



ahamel 4

OyHKUHH, ONMCEHIBAIOIIME NPAMYI0 W OOpaTHYIO IPOMOPLHOHANLHbIE
3aBUCHMOCTH, MX rpaduku. QyHKuuy y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
peleHre ypaBHEHWH U CUCTEM YPaBHEHHIA.

9 KJIACC

Yucia H BRIYHCICHHS

PanvonanbHbie 4Mciia, HppalMOHAMBHEIE YHCNA, KOHEYHBIE H GeCKOHEYHbIe
AecATHYHBIE poOH. MHOXECTBO JelCTBUTENBHBIX YHCEN, ASHCTBUTENbHEIE YHCTIA
KaKk OeckoHedHBle AeCATHYHBIE APoOM. B3aMMHO OZHO3ZHAYHOE COOTBETCTBHE
MEX Iy MHOXKECTBOM JEHCTBHTE/IBHBIX YHCENl H KOOPJAUHATHOH IPAMOI,

CpaBHeHHe [eHCTBHTENBHBIX YHCEN, apH(pMETHUeCKHe JelcTBHA C
JeHCTBUTENBHBIMU YUCIIAMMU.

Pazmepsl OOBEKTOB OKpYXAOIIET0 MHpa, AJNHTEIBHOCTH MPOLECCOB B
OKpY>KalolieM MHpe.

IpubnmxénHoE 3HaUeHHE BENTHYUHE], TOYHOCTh Mpubmxenud. OxkpyrieHune
gqucell. [Ipukunxa v olleHKa pe3yNbTaToB BEIYUCIECHHIA.

YpaBHeHHS H HEPaBeHCTBA

Jluneiinoe ypaBHeHUe. PelleHue ypaBHeHUH, CBOAALINXCS K JIUHEHHBIM.

KpagpaTtHoe ypapHeHHe. PeleHue ypaBHEHUH, CBOAALIMXCA K KBAaJIpaTHBIM.
bukpanpatHoe ypaBHeHHE. IIpUMepEl pelleHUsT YpaBHEHUH TpeThed H 4eTBEPTOMH
CTETIEHEH pa3lIOKEHHEM HA MHOKHUTENH.

Pemenue apoOHO-pallMOHANBHBIX ypaBHeHHH. PelieHue TEKCTOBBIX 3aday
anrebpanuecKkiM MeTOIOM.

VYpaBHEeHHe ¢ ABYMS TepeMEeHHBIMH M ero rpaguk. PemieHue cucteM ABYX
NMMHEHHBIX YpaBHEHUH C IByMS TiepeMeHHBIMH. Pelenne cuctem ABYX ypaBHEHUH,
OHO H3 KOTOPHIX JHHeHHOe, a Jpyroe — BTOpoM cTeneHH. I'padudeckas
HHTEpIpeTalisa CHCTEMBI YPaBHEHHMH ¢ AByMs IIepEMEHHbBIMH.

Pelmenne TeKcTOBBIX 33a4 anredpandeckum crocoboMm.

YucnoBble HepaBeHCTBA M UX CBOMACTBA.

PelieHye NMMHEHHBIX HEPaBEHCTB ¢ OJHOHM IepeMeHHOH. Pemenne cucrem
JAMHEHHBIX HEpPaBeHCTB ¢ oOfHOH mnepeMeHHOW. KpaapaTHele HepaBeHCTBA.
I'paduyeckas HHTEpHpeTalsl HEPABEHCTB M CHCTEM HEPABEHCTB C  JBYMs
NEPEMEHHLIMHY.

POynKuAH

KpagparduHast pyHkmus, e€ rpaduk u csoiicTBa. Ilapabomna, koopauHaTEI
BEPILUHEI [1apaboIbl, 0Ch CHMMETPUHM Napabobl.

I'paduku GyHkuuii: y =kx, y=hkx + by =k/x, y =x3,y = Vx, ¥ = |x| u ux
CBOMCTBA.



YucaoBbie NOC/I€I0BATEIbHOCTH H POrpeccHH

IlonsTHE 4YHCIOBOM IMOCNENOBAaTENBHOCTH. 3aJlaHHe IOCIEeN0BATEIBHOCTH
peKyppeHTHOH ¢opMyioi U GopMyIoi #-ro 4dneHa.

ApudMerHueckass M reoMerpuueckas mnporpeccud. DOpMynel #-ro dicHa
apudMeTHIeCKOH ¥ N'eOMETPHIECKOH NpOorpeccHi, CYMMEI IIEPBEIX 1 YJICHOB.

H3o0paxxeHie uneHOB apH(pMeTHUeCKO H TIeoOMeTpHYecKOH INporpeccuii
TOYKAMHM HA KOOPJHHATHOM IUIOCKOCTH. JIMHEHHBIN M S5KCHOHEHIMAIBHBIH POCT.
CrnoxHble IPOLEHTHI.



COAEP)KAHHE OBYYEHHA
Moayab «I[IpakTHKO — OpHEHTHPOBAHHEIE 32129

3aflayM Ha ABHIKEHHeE 110 BoJe, Ha COBMECTHYIO paboTy, Ha AEIHMOCTE
4HCell, Ha APOOH M NPOLEHTE], HA OTHOIIEHH K IPOIIOPLIMH, FeOMETPHYECKHE
3ajaqy, Ha COCTaBlIEHUE YPaBHCHMH, OJTUMITHAIHbIE 3a1a9H.

3apaqu A JAaHHOTO MOIYNS OYAYT B34TH H3 COOPHHUKA NMPaKTHYECKHX
3afay o 7 Kinacca, pekoMeHaoBaHHBIX OI'OC. (cM. B pa3gen «VUEBHO-
METOJIMYECKOE OBECITEYEHUE OFPA30BATEJIHOTO [TPOLIECCA» ).
Pe3ynprarhl 00y4eHH pellleHHIO IPAKTUYECKHX 33384 COOTBETCTBYIOT
pe3yibTaTtaM, YKasaHHBIM B JaHHOM paboueil mporpaMMe 1o Kypcy MaTeMaTHKH
5-7 knaccos.
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INTAHUPYEMBIE PE3VJBTATBI OCBOEHMSI ITPOIPAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOIO
OBIIEI'O OBPA30BAHUS

JAYHOCTHBIE PE3YJIBTATHI

Jln4HOCTHBIE Pe3ylbLTaTBI OCBOGHHMS IpOrpaMMbl  y4e6HOro Kypca
«Anrebpa» XapakTepHU3yIOTCA:

1) naTpHOTHYECKOE BOCIIHTAHHE:

NpOABJICHHEM HHTepeca K IMPOLULIOMY H HAaCTOAIIEMY POCCHECKOMR
MAaTEMaTHKH, UCHHOCTHBIM OTHOIIEHHMEM K JOCTH)KEHHAM  POCCHICKHX
MaTEeMATHKOB M POCCHMCKOM MaT€MaTH4YeCKON INKOJNBI, K HCIIOJB30BAHHIO 3THX
NOCTHXKEHHH B IPYIMX HAyKaX U NPHKJIATHBIX cepax;

2) rpaskgaHCKOe H AYXOBHO-HPABCTBEeHHOE BOCIHTAHHE:

TOTOBHOCTEIO K BBINOJTHEHHIO 00A3aHHOCTEH rpaX{JaHHHA M PeaH3aliH ero
npas, MpPeINCTaBIeHHEM O MaTeMaTHYeCKHX OCHOBaX (PYHKIHOHHPOBAHHS
Pa3sIMYHBIX CTPYKTYD, SBIEHHH, IPOLEAYP I'PaKJAHCKOTO OOIIecTBa (Hanmpumep,
BEIOODHI, ONPOCHI), TOTOBHOCTHEO K 0OCYXAECHHIO 3THYECKHX NpobIieM, CBA3aHHBIX
¢ IPAaKTHYECKHM IIPHMEHEHHMEM JOCTIKECHHH HayKH, OCO3HAaHHEM BaKHOCTH
MOPANBHO-3THYECKUX INPUHLIUIIOB B JIEITENHOCTH YYEHOIO;

3) Tpya0BOE BOCIIHTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYAacTHE€ B pEIIEHHH IpaKTH4YecKuX 3ajad
MaTEeMATHUYECKOM HAINpPABI€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTeMaTH4eCKOTo
obpa3zoBaHKs Ha MPOTSHKEHWH Beell XU3HM JNA yCIelnHoil npodecCHOHATBHOR
JEATeNBPHOCTH U pa3BHUTHEM HeoOXOAMMBIX YMeHHH, OCO3HaHHBIM BEIOOpOM H
TIOCTPOSHHEM HHAHBHIYalLHON TPAaeKTOPHH 00pa30BaHUs M KU3HEHHBIX [IaHOB C
YUYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTpeOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHHE:

CHOCOOHOCTBI0 K OMOLMOHAJIBHOMY H 3CTETHYECKOMY  BOCIIPHATHIO
MaTeMaTHiecKux OOBEeKTOB, 3ajay, pelleHWl, pacCyXIeHWl, YMEHHIO BHUIETh
MaTeMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) NeHHOCTH HAYYHOIr0 NO3HAHHSA:

OpHeHTalliell B JAeATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
npeacTaBaeHuit 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUA YEIOBEKa, MPUPOJBI K
ofmecTBa, IOHMMaHHEM MaTeMaTH4YeCKOH HayKH KaK c@epbl YeloBeYeCKOH
OeATeNbHOCTH, TANOB €€ pasBUTUA U 3HAYUMOCTH IJI Pa3BUTHUSA LIUBHIIH3ALIUH,
OBJIAJICHUEM A3BIKOM MaTEMaTHKH M MaTeMaTH4YECKOH KyNbTypoH Kaxk CpeACTBOM
MO3HAHWS MHpPA, OBJIAACHHEM HNPOCTEHIIMMH HAaBBIKAMH HCCIER0BATENLCKON

JACATEIIbHOCTH,
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6) ¢usuueckoe BocnHTaHHE, (GOPMHpOBAHHE KyJILTYPHl 310pOBbSI H
IMOLMOHAJLHOIO 61aronoayvuusn:

FOTOBHOCTBIO NPHMEHATH MaTeMaTH4ecKHe 3HAHMA B HMHTEPECaX CBOEro
3M0pOBbsA, BeAE€HHHd 3A0poBOro obpa3a KH3HM  (3OPOBOE  IMTaHME,
c6anaHCHPOBAaHHBIH peXHM 3aHATHH M OTARIXQ, PpEryispHas (QHU3HYecKas
aKTHBHOCTB), C(OPMHPOBAHHOCTHIO HABBIKA pedUIEKCHH, NPHU3HAHMEM CBOETO
fpaBa Ha OLIMOKY H TaKOro JKe IpaBa APYroro YeioBeka;

7) sxojloruvyeckoe BOCIHTAHHE:

OpHeHTalMel Ha NpHMEeHeHHe MaTeMaTHIEeCKUX 3HAHWH UM pelleHHs 3a1a4
B 00JIaCTH COXpaHHOCTH OKpyXawilel cpeApl, NMIaHHPOBAHHA IOCTYNKOB H
OLIeHKH HMX BO3MOXXHBIX IOCAEACTBHH IS OKpYXarolled cpeabl, OCO3HAHHEM
rino0anbHOro XapaKTepa 3KOIOTHIECKHX Npo0JieM U MyTeH HX pelleHus;

8) apanTanus K H3MEHAIOWIHMCS YCJIOBHAM COLHAJBHOI H NPHPOAHOH
cpenbl:

TOTOBHOCTBIO K AEHCTBUSAM B YCINOBHIX HEONPENCNIEHHOCTH, MOBBILCHHIO
YPOBHA CBOS€H KOMHETEHTHOCTH depe3 NPaKTHYECKYIO AeATENbHOCT, B TOM YHCIE
YMEHHE YYHUTRCH y HAPYrUX JIOJeil, MpuoOpeTaTh B COBMECTHOH AEATEABHOCTH
HOBBIE 3HAHHS, HABBIKHA U KOMIICTEHIIMH U3 ONBITA APYTHX;

HeoOXOOMMOCTEIO B (OPMHMpPOBaHMM HOBBIX 3HAaHHH, B TOM YHCIHE
dOpMYIHPOBATE HIIEH, TIOHATHA, THIIOTE3b! 00 OOBEKTaX U ABIEHHAX, B TOM YHCIIE
paHee HEH3BECTHBHIX, OCO3HaBaTh Je(HLUUTE COOCTBEHHBIX 3HAHUH H
KOMITIETEHTHOCTE, TUIAHHPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHTYallHIO, BOCIPHHHMATH
CTPECCOBYIO CHTYallHI0 KakK BBI3OB, TpeOylomuii KOHTpMEp, KOPPEKTUPOBAThH
NpUHUMAaeMble pellleHuss W IOeicTBHA, (POPMYyIMpPOBaTL H ONECHHMBAThL DHCKH U
nocieacTBUs, GOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJbTATHI

ITosnaBaTeNbHble YHHBepcaJIbHbIE YUeOHbIe NeHCTBEA

Ba3oBbie JOrHYecKHe JeldCcTBHA:

e BBIFBJIATH U XapaKTepH30BaTh CYHECTBEHHBIE NPU3HAKH MAaTEMaTHYECKUX
00BEKTOB, IMOHATHH, OTHOILICHHM MEXIy NOHATHAMHY, (HOpPMYJIHUpOBaTh
ompeleneHds IMOHATHH, YCTAaHABIMBATH CYIIECTBEHHBIH IPH3HAK
KIacCH(UKAIKUH, OCHOBaHHMA Ay 00OOMIEHHA H CPAaBHCHUSA, KPUTEPUH
IPOBOAMMOIO aHAIM3A,;

e BOCIPHUHWUMATh, (OPMYNHpPOBaTH M  MpeoOpa3OBEIBATE  CYXACHUS:
YTBEpAMTENBHBIE H OTPHLATENBHBIE, CGOHHHYHBIEC, YacTHEIE M oluiue,
YCIIOBHBIE;



BBIABIATE  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBSA3H  H
NPOTHBOPEUHS B (aKkTaX, JaHHBIX, HaOMOAEHUSIX M YTBEPXKIACHUSX,
npepjaararb  KpMTEPHM Ui BBIABJIEHMS  3aKOHOMEPHOCTEH H
NPOTHBOPEYHii;

JlelaTh BBIBOIBI C HCIIOJG30BAHHEM 3aKOHOB JIOTHKH, HEAYKTHBHBIX H
AHIYKTHBHBIX YMO3AK/IOUYEHHH, YMO3aKIIIOYEHHH 10 aHAJIOTHH;
pa3bHpaTh AOKA3aTENbCTBA MAaTEMAaTHYECKHUX YTBEPKISHHI (IPAMEIE U OT
IPOTHUBHOTO), NMPOBOAUTE CAMOCTOATENBHO HECJIOXKHBIE JOKa3aTelbCTBa
MaTeMaTU4ecKUX (PaKToB, BLICTPAaHBATh ApPTYMEHTALHIO, IMPHUBOJUTH
IpUMEPH! U KOHTPIIpUMeEpHl, 000CHOBHIBATE COOCTBEHHBIE PacCyKASHUS,
BBIOHpaTE crnoco® pemieHus ydeOHOH 3anauu (CpaBHHBATH HECKOIBKO
BADUAHTOB pelleHUs, BHIOMpaTh Haubonee MOAXOAALMA ¢ y4y&ToM
CaMOCTOSTE/ILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBblie HCGTEA0BaTeILCKHE NeHCTBHA:

HCIIONb30BaTh BOMPOCH KaK HCCIENOBATENbCKUH MHCTPYMEHT NO3HAHHUA,
GOopMyIMpOBaTE BONPOCH!, (PUKCUPYIOIME NpPOTUBOpEUHEe, NpobieMy,
CAMOCTOATENBEHO YCTAHABIUBaTh HCKOMOEe H JaHHoe, (hopMHpOBATh
IHIOoTe3Y, apryMEHTHPOBATh CBOIO IIO3HULIMIO, MHEHHE,

NPOBOJHUTH [0 CaMOCTOATENBHO COCTABICHHOMY IUIaHY HECJIOXKHBIH
DKCHEpPUMEHT,  HeOONbIIOe  HCCICAOBAaHME 110  YCTAHOBJIEHHIO
ocobeHHOCTEH MaTeMaTHYECKOro o0BeKTa, 3aBHCHMOCTEH OOBEKTOB
Mexay coboii;

CaMOCTOATENEHO GOpMyTUPOBaTh 00001IeHHs U BEIBOAEI 10 Pe3yJibTaTaM
NpOBEIEHHOTO HaAOMIOJeHHs, WCCIICAOBAHUA, OLECHHMBATh NOCTOBEPHOCTDH
MONyYEHHBIX pe3yJIbTaToB, BRIBOAOB H 0000IIEHNI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BHTHE IIPOLEcca, a TakKe BLIABUIATh
HPEANONI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSAX.

PaGora c nHdopmannueii:

BBUIB/ATh HENOCTATOYHOCTh M H3OBLITOYHOCTP HMHQOPMALNH, JAHHBIX,
HeoOXOMUMBIX IS peLICHHS 3a/ja4yH;

BBIOHpATh, aHAJIM3UPOBATh, CHCTEMAaTH3HPOBAaTh M HHTEPIPETHPOBATH
HH(POPMAIIHIO Pa3sNUIHBIX BUAOB H GOPM MPEACTABICHHS,

BeIOMparTh QopMy npenacTaBieHHs HHQOpPMAUKMH M  HUIOCTPHPOBATH
pellaeMble 3aJa4Yd CXeMaMu, JMarpaMMaMH, HHOH rpadukod M HX
KOMOHHAIIHAMH;

OLIEHHBATh HAAEXKHOCTh HHGOpMALUH 10 KPHTEPHSAM, NPEITOKEHHBIM
yUHTeNeM WIH cHOPMYITHPOBAHHEIM CaMOCTOATENRHO.



KoMMyHHKATHBHBIE YHHBePCAILHbIE Y4eOHbIe AeficTBHA:
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BOCIIDHHHUMATE K (OpPMYJNUPOBATE CYXAEHHS B COOTBETCTBHH C
YCIOBHAMH M LEIAMH OOIIEHHUS, ACHO, TOYHO, IPAMOTHO BEIPAXATE CBOIO
TOYKY 3PEHHH B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOACHEHMSA IO
XORy pellleHHs 33Aa491, KOMMEHTHPOBATH ITOJIyYeHHBIH pe3ybTar;

B X0zie 00CyX/IeHHA 3a/]aBaTh BOIPOCKI IO CYLIECTBY 0GCYXNaeMOii TEMEI,
npoOJIEMBI, PELIaeMOii 3aaqH, BEICKA3hIBATh HIEH, HAIlEJIEHHBIE Ha MOUCK
pelleHHs, COIOCTABIATE CBOH CYXHEHHS C CYXAEHHSMH JpPYrHX
YYaCTHHKOB qUayiora, oOHapyXHBaTh pasfUuHe M CXOACTBO MO3MIHH, B
KOPPEKTHOM (opme GopMyITHPOBATH Pa3HOTIIACHS, CBOH BO3PAKEHMS;
NpPeNCTaBlIATe  Pe3yAbTAaThl  pelleHWs  3afadvd,  SKCTIEPHMEHTa,
HCCIENOBaHUs,  IPOEKTa, CaMOCTOATENBHO  BBIOMpath  Qopmart
BBICTYIUICHHS ¢ Y4ETOM 33/1a4 Ipe3eHTaly H 0COOEHHOCTEH ay IUTOPHH;
TOHMMaTk M HCHONB30BaTh  NpPeHMMYHIECTBA  KOMaHOHOW U
WHIUBHAYANbHOH pabOTBI NpH pemIeHHH Y4YeOHBIX MATeMaTHYECKHX
3ajay;

NPUHUMATH LieJlb COBMECTHOH NEATENbHOCTH, INIAHHPOBATh OPraHU3aIMIO
COBMECTHOM paboTHl, pacmpemeniTh BHIAB paboT, JOrOBapUBATHC,
00Cy)IaTh MPOLECC H pe3yabTaT paboThl, 0600IaTh MHEHHSA HECKOTIBKUX
MmoaeH;

y4acTBOBAaTh B [pPYNNOBEIX (opmax pabGoTel (obcykaeHus, oOMeH
MHEHHSMH, MO3TOBble IITYPMBl M JpPYTHE), BBINOIHATHE CBOK 4YacTh
paboThl U KOOPAMHUPOBATH CBOM JEHCTBHS ¢ APYTUMH 4JICHAMH KOMaH/bI,
OLICHHBaTh KayecTBO CBOEr0 BKJaja B OOWWIMI MPOAYKT IO KPUTEPUSAM,
cOpMyYIUPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBHUS.

PerynsrHBHbIe YHHBepCAJbHbIE YieOHbIe JlelicTBHA

Camoopranusauus:

CAMOCTOSTENIBHO COCTABIATD IU1aH, aJITOPUTM PELUeHUA 3aAaqyM (MM ero
4acTh), BbIOMpaTh Criocod pelleHUs ¢ Y4ETOM HMMEIOIIMXCH PecypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaThb ¥ KOPPEKTHPOBATbH
BapHaHTHI pellleHHi! ¢ y9ETOM HOBOH HHQOpMaLlHH.

CaMOKOHTPO/Ib, 3MOIHOHANBHbIHA HHTeJIEKT:

BIJeTh CIMOCOOaMH CaMONPOBEPKH, CaMOKOHTpONL Ipouecca H
pe3yJibTaTa pelleHHs MaTeMaTHYECKOH 3aauu;

npefBUAETh TPYAHOCTH, KOTOpbIe MOTYT BO3HHKHYTH IIpH DELIEHHH
3a/1aud, BHOCHTH KOPPEKTHBBl B JEATENbHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, HAICHHBIX OLIMOOK, BLIABICHHBIX TPYAHOCTEH;
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¢ OLICHHBATh COOTBETCTBHE pE3yJbTaTa ACATENILHOCTH IMOCTABIEHHOM Lefd
A YCNOBUAM, OOBACHATE NPHYMHE! ZOCTHXEHHUS MM HETOCTHXKCHUS LIENIH,
HaXOAUTH OIIHOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OMEITY.

HNPEAMETHBIE PE3YJIBTATHI

K koHmy ofyd4enus B 7 Kkiacce OOYYarOIMHCS IONYYHMT CIEAYIOLIHE
NpeMEeTHEIE pe3ybTaTHI:

Yncaa ¥ BeIMHC/TEHHS

BBINonHATE, codeTas YCTHbIE M IMCBMEHHBIC NPHEMBI, apH(pMETHUYECKHE
JEHCTBHS ¢ palMOHAIbHEIMH YHCJIaMH.

HaxonuTth 3HavyeHHsA 4YMCIIOBBIX BBIpAXCHHH, HNPHUMEHATH pa3HOOOpa3HbIE
CIoco0Bl U NMPHUEMBI BEIYUCIECHHS 3Ha4eHHI APOOHBIX BHIPAXEHHH, COMEpKAIINX
OOBIKHOBEHHBIE€ U JECATHYHBIE JPOOH.

Ilepexonuth OT ofHOHN (POpPMBI 3amHCH YKcen K Apyroi (mpeobpa3oBLIBATE
AECATUYHYIO JpoOb B OOLIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B O€CKOHEUYHYIO AECATHIHYIO IpO0B).

CpaBHUBAaTh H YNOPAAOYMBATH PALIHOHATIBHEBIE YHCIIA.

OxpyrnsaTe yucnaa.

BEIMONHEATE OPHKHUAKY M OUEHKY pe3yJbTaTa BRIYMCICHHH, OLIEHKY 3HauYeHHH
YUCJIOBEIX BBIpaXKeHUH. BLINONHATE NEACTBHA CO CTENEHAMM C HaTypaibHBIMH
MOKa3aTesIMU.

IIpuMeHATs OpU3HAKH  AENUMOCTH, pas3iokKeHHME Ha  MHOXXHUTEIM
HaTypaJbHBIX YHCEIL.

PemaTe npakTHKO-OPHEHTHPOBaHHBIE 33/@4H, CBA3aHHBIE C OTHOLICHHEM
BEJIMYHH, MPONOPLUMOHAIEHOCTBI) BEIMYWH, MPOLCHTAMH, HHTEPIPETHPOBATh
Pe3yABTAThl PEIeHHs 3a7ad ¢ Y9E€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOHCTBaMH
paccMaTpHBaeMbIX OOBEKTOB.

Anrebpanyeckne BblpakeHHs

Hcnones3oBare alrebpandecKyld TEPMHHOJIOIHIO H CHMBOJHMKY, MPHMEHSTh
eé B Mpoliecce 0CBOSHHS yUYeOHOr0 MaTepHana.

Haxonuth 3HaueHHA OYKBEHHBIX BBIPDOXXEHHMHM HPH 33aJaHHBIX 3HAYEHHAX
HlepeMEHHBIX.

Brinonuare  npeoOpa3oBaHMs — LENOT0  BBIP&XKEHHA B MHOTOUNEH
NpUBEICHUEM TTOAOOHBIX CAaraeMbIX, pACKPEITHEM CKOGOK.

BRHIMONHATE yYMHOXEHHE OJHOWIeHAa Ha MHOTOYIEH M MHOIOY/IeHa Ha
MHOrO9IeH, IpUMeHATh GOPMYJB KBaJpaTa CyMMBI M KBaJpara pa3HOCTH.

OcCyIUeCTBIATh Pa3IOKEHHE MHOIOYIEHOB Ha MHOXHTEIH C TIOMOILBIO
BBIHECCHHsI 34 CKOOKM OOIIero MHOXMTENA, TPYNNHPOBKH CHAraeMeix,
IpUMeHeHus (POopMyJT COKpaIEHHOIO YMHOXKEHHS.



IIpuMeHATs npeobpa3soBaHus MHOTOWIEHOB JUIA PELICHHs Pa3iHYHBIX 337aq
13 MAaTEMaTUKH, CMEXHBIX MPEIMETOB, H3 PeaJIbHOM NPAKTHKH.

Henone3oBate cBOMCTBa cTemeHeidl ¢ HATYpaNbHBIMH MOKA3aTENSAMH IS
NpeoOpa30BaHus BHIPAKEHHIA.

YpaBHeHHs H HepaBeHCTBA

Pemiare JMHElHBIE YypaBHEHHA C ONHOM NepEMEHHOM, NMPUMEHAsA IpaBHIA
Nepexoa OT UCXOJHOTO ypaBHEHH:A K paBHOCHIBHOMY eMy. IlpoBepsaTs, sBnsercs
1M YUCJIO KOPHEM YpaBHEHHS.

ITpumensTs rpaduyeckre MEeTObI MPH PeleHUH TUHEHRHBIX YPABHEHHH U UX
CHCTEM.

[Mon6upaTs mnpuMepsl nap 4HCEN, ABNAIOLINXCA pelIeHHeM JIHHeifHOro
YPaBHEHHS C IByMs epeMEHHBIMU.

CTpouTs B KOODAMHATHOH IIIOCKOCTH rpauK JHHEMHOTO YpaBHEHMS C
AByMs IE€PEMEHHBIMH, IOJL3YACh TPa(HKOM, IIPUBOAWUTL HPUMEPH pEICHHS
ypaBHEHHH.

PewiaTte cHCTEMBI ABYX JIMHEHHBIX YpaBHEHHH ¢ ABYMS MEPEMEHHEIMH, B TOM
qucie rpaguuecky.

CocTaBnaATh M pelllaTh JUHEHHOE YpaBHEHHE HMIH CHCTEMY JIHHEHHBIX
ypaBHEHMH 10 YCIOBHIO 3a7a4dd, WHTEPNPETHPOBAaTh B COOTBETCTBHH C
KOHTEKCTOM 3334 NOJy4YEHHBIH pe3ynbTar.

DYyHKIHH

N306paxaTs Ha KOOPAUHATHON IPAMOI TOUYKH, COOTBETCTBYIOIHE 3alaHHEIM
KOOPZUHATAM, JIyYHd, OTPE3KH, HHTEPBAJIbl, 3alIHCHIBATH YHCIIOBbIE MPOMEXYTKH Ha
anredpauyecKoM si3bIKe.

OrMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATAM,
cTpouth rpaduky TuHeHsIX QyHknul. Ctpouts rpaduk dyHkuuu y = |x|.

OnuceiBaTh ¢ TOMOWIBIO (PYHKIMH W3BECTHBIE 3aBHCHMOCTH MEXAY
BEJIMYHHAMH: CKOpPOCTb, BpEeMS, pacCTOfHHE, IeHa, KOJIWYECTBO, CTOMMOCTH,
NPOH3BOJUTENBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3Ha4ueHHe QYHKIHH 10 3HAUYECHUIO €€ apryMeHTa.

IMouumats rpaduueckuii cnoco® NpeACcTaBNeHUs W aHaIW3a MHGOpPMAalHH,
H3BIIEKATHh ¥ HHTEPIPETUPOBATh HHGOPMAITHIO U3 TPa(UKOB peanbHbIX MPOLECCOB
W 3aBUCHMOCTEM.

K koHuy ofydenns B 8 kiacce oOydaromuiicsi MNOMYYHT CIEAYIOILME
IpeIMETHBIC pe3yJIbTaTh:

Yucna 1 BLIMHCIACHHA
Hcnonp3oBaTh HadalbHBIE NMPEACTABICHHUS O MHOXECTBE JECHCTBHTEILHBIX

qyceN U CPaBHEHUS, OKPYIMIEHUs M BBIMHCIEHHH, H300paXkaTh NeHCTBUTENBHEIE
YKCNIa TOYKaMH Ha KOOPAHHATHOM NpPAMOH.



IlpaMeHATh NOHATHE apH(METHYECKOTO KBAApPATHOTO KOPHS, HAXOMUTh
KBaJIpaTHhI€ KOPHH, MCIHOJIB3Ys NPH HEOOXOOMMOCTH KAJIBKYJSTOP, BBIUIONHATH
NMpeodpa3’oBaHus BBIPAKEHHH, COACPKAIUMX KBaApAaTHEIE KOPHH, HCIIONB3Ys
CBOHCTBA KOPHEH.

Hcnone3oBaTh 3amucH GONBIIHX H MaJIbIX YHCEN C IOMOIUIBIO AECATHYHEIX
npobeii u creneHeii yucna 10.

AareGpanvyeckHe BbIpakeHHs

IlpHMeHATE MOHATHE CTENEHH ¢ LENBIM  II0KA3aTejIeM, BLITOIHATH
npeoGpa3zoBaHHs BRIPAXKEHHI, COAEPKAIIHX CTEIIEHH ¢ LIEJIBIM IIOKa3aTelleM.

BBINONHATE TOXAECTBEHHBIE NPeoOpa3soBaHUA PAllMOHANBHBIX BEIPRXKEHHH
Ha OCHOBE IIpaBHJI JefCTBHH HaJl MHOTOYIEHAMH H anreGpandecKuMH ApoOsIMH.

PacknaneiBaTh KBafpaTHLINA TPEXWICH Ha MHOXHTEH.

IIpumeHaTs npeoOpa3zoBaHus BHIpaXKeHHH JUIA pellieHHsA Pa3IMYHEIX 3a1a4 K3
MaTeMaTHKH, CMEXXHBIX MPeAMETOB, H3 peallbHOH NPaKTHKH.

YpaBHeHns H HepaBeHCTBa

Pemars nuHeiiHsle, KBaJpaTHBIE YPAaBHEHHS M DalHOHAILHBIE YPABHEHHS,
CBOJUILIMECS K HUM, CUCTEMEBI IBYX YPABHEHHH C IBYMs II€PEMEHHEIMH.

ITpoBoauTE MpocTedlnyve UCCNEeIOBAaHNS YPaBECHHI M CHCTEM YpaBHEHM, B
TOM YHCJIE C IIPUMEHEHHEM rpadUvecKHuX IpeAcTaBIeHUH (yCTaHaBIIHBATh, UMEET
JH YpaBHEHHE HJIM CHCTEMAa YPaBHEHHMH pELIeHHS, €CJIH HMEET, TO CKOJIBKO, H
npodee).

- Ilepexoauts oT croBecHO# ¢GOPMYJIHPOBKH 3afadyd K e& anreOpanyecKoH
MOJIEIH C TOMOINBIO COCTABJIIEHWS YpPaBHEHHS HIH CHCTEMBl YpaBHEHMH,
HHTEPIPETUPOBATh B COOTBETCTBHY ¢ KOHTEKCTOM 3aJ1a4H MOTYYEHHBIA pe3yabTaT.

IIpuMeHATh CBOICTBAa YHMCIOBBIX HEpPaBeHCTB M1 CpPaBHEHHH, OLIEHKH,
pelaTs JIMHEHHBEIE HEPAaBEHCTBA ¢ ONHOM NEpEMEHHOM M HMX CHUCTEMBI, aBaTh
rpaduYecKyl0 HLTIOCTPALMIO MHOXECTBa pEIICHUH HEpaBeHCTBA, CHCTEMEI
HEPaBEHCTB.

POyHKIHH

ITounMaTe W HMCMNOJL30BaTh (PYHKUHMOHANBHBIE TIOHATHA M A3BIK (TEPMHHBI,
CHMBOJIHYECKHE 0003HaueHHA), ONpedeNATh 3HadyeHWe (YHKIHMH [0 3HAYEHHIO
apryMeHTa, onpeaenaTh CBOHCTBa (yHKIMH NO €€ rpaduky.

CrpouTth rpaduky sneMeHTapHbIX QyHKuui BUa:

y=kix,y=x2,y=x3y=,y = VX, OIMCHIBATH CBOMCTBA UHMCIOBOM
GyHKIUH TI0 €& TpaduKy.

K xoHy ofydeHus B 9 wkiaacece oOyyarouiics IIOOYMHT ClEAYIOLIHE
npeIMETHEIE pe3yabTaThL:

Yucaa H BIYHCIEHHA

CpaBHHMBATh H YIOPSOYMBATH PAllHOHAIBHBIE ¥ HPPALIHOHAIEHBIE YHCIIA.



BrimonuaTte apudMmerudeckue [OEHCTBHA ¢ palMOHAJIBHBIMH  YHCIAMH,
COYeTass YCTHbIE M NHCBMEHHBIE INPHEMEI, BBIMONHATE BBIYHCACHHS C
HpPpPallMOHANBHEIMH YHCIIaMH,

HaxonauTh 3Ha4yeHHMs CTemeHed C MeNbIMH IIOKA3aTelsIMH M KODHEH,
BBIYHCIATH 3HAYEHHUS YHCIIOBBIX BBIPAXKEHHIA.

OxpyriiaTe JIeACTBUTENBHBIE YMCNA, BEHIIONHATH TNPHKUIOKY pe3yibTara
BBIYMCJICHUH, OLIEHKY YHCIIOBBIX BEIPaXXKEHHIHA,

YpaBHeHHs H HEPABEHCTBA

Pemate nuHeiiHBle W KBaJpaTHBlE YpaBHEHMS, YpaBHEHHS, CBOAALIHECT K
HHUM, [IpOCcTeHIINE ApOOHO-paLlHOHANBHbIE YPaBHEHMS.

PemwaTe cucTeMbl OBYX NHHEHHBIX YpaBHEHHH C ZIByMsA IMEPEMEHHBIMH H
CHCTEMEI IBYX YPaBHEHHUH, B KOTOPBIX OJHO ypaBHEHHE HE SBIAETCH TMHEHHBIM.

PelsaTe TeKCTOBBIE 3ajauyM anrebpauyecKuM cnocoGoM ¢ IMOMOIIBIO
COCTABJICHHS YpaBHEHUS HIH CUCTEMSI IBYX YPABHEHHUI ¢ IBYMs NepeMeHHBIMHU.

IlpoBoauTs npocTeiillie KccleAoBaHUA YpaBHEHHIH M CHCTEM YpaBHEHHUH, B
TOM 4MCJIe C IPUMEHEHHeM rpacdhuyecKux IpeAcTaBieHui (YCTaHABNHUBATE, HMEET
J¥ ypaBHEHHE WJIH CHCTEMAa YPaBHEHMH pelleHHS, €CIH HMMeeT, TO CKOJBbKO, H
npouee).

Pemath nHHeHHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA, H300paxkaTh
pelIeHHE HEPaBEHCTB HA YHCHOBOM MPAMOH, 3alMCHIBATH pelIEeHHE C MOMOIIBIC
CHMBOJIOB.

Pemrate CcHCTEMBI JIMHEHHBIX  HEpPaBeHCTB, CHCTEMBI HEpaBEHCTB,
BKIIOYAIOIIME KBaJpaTHOE HEPaBEHCTBO, M300paXkaThb pellieHHe CHCTEMBI
HEPABEHCTB HA YMCIIOBOH NPAMOM, 3aIIMCBIBATH PELIEHHUE C IIOMOIIBIO CHMBOJIOB.

Hcnons30BaTh HEPaBEHCTBA IIPH PELISHHH Pa3aMYHEBIX 3371a49.

DOYHKIHH

PacrosHaBaTh (yHKUHH W3y4eHHBIX BHAOB. IloKa3eIBaTh CcXeMaTH4ECKH

pacoiioXeHHe HA KOOPAMHATHO! IUIOCKOCTH IpaMKOB QYHKUHMH BHAA: ¥ = kx, y
=kx+by=kx,y=ax2+bx+c y=x3 y = VX, ¥ = |x|, B 3aBHCHMOCTH OT
3Ha4YeHHIH K03(QPUIHEHTOB, ONUCHIBATEH CBOficTBa QDyHKLIHIA.

CrpouTh H H300pakaTh cxeMaTHYecKH rpadMKd KBaIpaTHUYHBEIX (QyHKIWH,
ONMCHIBATh CBOMCTBA KBaXpaTHYHBIX (GyHKIUIA 110 UX rpadHKaM.

Pacro3sHaBarh KBaJApaTH4YHYIO0 QYHKUHIO 00 (opMyne, NPUBOIUTE IIPHMEDEI]
KBaJIpaTHYHBIX QYHKIHH A3 peatbHO XU3HH, QH3HKH, TEOMETPHH.

YucaoBbie NOCIEA0BATEILHOCTH H POTpeccHH

PacnosHasaTh apU(PMETHYECKYI0 M TE€OMETPUYECKYI0 MPOTpPEecCHH IIpH
pa3HBIX criocobax 3aaHusl.



BEIONHATS, BBIYHUCIEHHS ¢ HCHOJB30BaHHEM (OPMYJT n-ro  4ieHa
apu(MeTHIeCKOW U reOMETPHYECKOH IPOTPECCHIA, CYMMBI IIEPBEIX N YIEHOB.

UzobpaxaTs WieHBl NOOCIENOBATEILHOCTH TOYKAaMH HAa KOOPAWHATHOM
TUIOCKOCTH.

Pematr 3amayd, CBA3aHHBIE C YHCIOBBIMH IIOCIEOBATENBHOCTIMH, B TOM
YHCIIE 3aJa49d U3 PEATHHOM KU3HK (C HCIONh30BAaHHEM KAIbKYJIATOpa, H(POBHIX
TEXHOJIOTHiT).



TEMATHYECKOE IVNIAHUPOBAHHE
7KJIACC

Koan1ectBo 9acos JaeKTpOHHDIE
Ner/y | HRHWEHOBAHHEE PasenoB H TeM (wadgpossie)
MpPOrpaMMbl Beero Ko;n‘poubm-le l'lpsamqeclme o6pa3oBaTeILHbIE
padoTsl padoTeI pecypest
Bubmotexa [IOK
q .
i HCNAa ¥ BRIYMCIEHHA. PaurnoHansHbe 25 5 hitps://m.edsoo.n/ 741569
yHcna 0
Bbubmoteka LIOK
2 AnreGpandecKie BEIpaXeHHA 27 2 https://m.edsoo.ru/7f415b9
0
_ bubauorexa LIOK
3 YpaBHEHHA U HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b9
9
butmoteka [JOK
4 Koopauuate: u rpapuki. Oysxuuu 24 1 https://m.edso0o.r/7f415b9
9
Bubnuroteka [IIOK
5 ITosropenue U 0600mMenue 6 1 https://m.edsoo.ru/7f41569
0
OBIIEE KOJIMYECTBO YACOB ITO I[TPOT'PAMME 102 7 0




8 KJIACC

Ne o/

HaumMenoBaHme pa3iesioB H TeM

KoanuecTBo 9acop

KonTpoae

JnexTponHbie (HEppOBLIE)

NporpaMMmss Beero HLIe TlpakTHaecK | gna30paTenpabIe pecypebl
He paboTnl
pabotbi
butmuoreka [JOK
1 Uncna u peramcneHns. KeanpatHble KOpHH 15 1 https://m.edsoo.ru/7f4 1 7af8
2 Uucna v BeruACeHHs. CTEneHs ¢ HelbM 7 butnnorexa [IOK
MOKA3aTeNeM https://m.edsoo.rw/7f417af8
3 AnrebpandecKkue BEIpaXKEHH. 5 1 bubGmiorexa 1OK
KBagpaTrbni Tpéxunen https://m.edsoo.ru/7f417af8
4 AlrebpandecKie BRIpaXKeHHA. 15 2 bubtmoteka 1IOK
Anrebpauyeckas poOb https://m.edsoo.ru/7f417af8
5 YpasHeHRA H HepaBeHcTBA. KBagpaTasie 15 1 Butnuoreka [IOK
ypaBHCHHA https://m.edsoo.ru/7f417af8
VYpasrerus H HepaBeHCeTBa. CHCTEMEI butnuotexa LIOK
6 13
YpaBHEHHIH https://m.edsoo.ru/7f417af8
Butmuorexa [{OK
7 YpasHeHHd H HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.odsoo.rw/7f417af8
Butnuoteka [{OK
8 @yHKIHH. OCHOBHLIC HOHSTHS > https://m.edsoo.ru/7f417af8
Bubauorexa LIOK
? @yHKmy. Incroske GyEKIME ? https://m.edsoo.ru/7f417af8
' Br6moreka [JOK
10 [ostoperne H 0bodmeHHe 6 ! https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB IO [TPOTPAMME 102 7 0

-




9 KJIACC

KoanvecTBo 1acoB NeKTpoHHLIE
Ne i/ HanMenoBaHHBe Pa3aesioB H TeM K o (wngpoBbie)
OporpamMMsbl Bcero OHTPOJIBHBIC pﬁamqecme obpazoBaTejbHbIC
padoTLI paboTn! pecypest
1 Yucna u Berancienns. JeicTBHTENEHBIE 9 5 Bubmiorexa LIOK
i (V) https://m.edsoo.ru/7f419d08
) YpaBHEHHA B HEPABCHCTRA. Y PABHEHRA C 14 1 bubmiorexa I{OK
OJHO¥ NEepeMEHHOMH https://m.edso0.rn/7f419d08
3 YpaBueHus n HepaBeHCTBA. CHCTEMBI 14 ] Butmorexa [JOK
YpaBHEeHHH https://m.edsoo.ru/7f419d08
bubmoTeka [JOK
4
YpaBHeHHs 1 HepaBeHcTBa. HepaBeHcTBa 16 2 https://m.edsoo.ru/7f419d08
Bu6nnorexa [JOK
5 o
YR 16 ! https://m.edsoo.ru/7¢419408
Bubmuorexa [JOK
6
YHUCNOBBIE [TOCNIEAOBATEABHOCTH 15 1 https://m.edsoo.ru/ 7641908
7 IloBropenue, 0600IIEHHE, CHCTEMATH3AIHS 18 1 Butmoreka L{OK
3HaHMH hgps://m.edsoo.mﬂf419d0"§¥
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0

J




PR AR S st

YUYEBHO-METOIUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O MPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHAJIBI IS YYEHHUKA
¢ Maremaruka. Anrebpa: 7-i knacc: 6a30Bblii ypoBeHb: YueOHHUK, 7 Kiacc/
Maxkaperuer KO.H., Mungiok H.I'., Hemxos K.H. u apyrue; mon pen.
Temsaxosckoro C.A., AxuorepHoe o6iiecTBo «M31aTenscTBo
«IIpocBeiieHue»
¢ Maremaruxa. Anrebpa: 8-if Knacc: 6a30BEIH YpOBEeHb: yueOHHK, 8 Ki1acc/
Makapsiues HO.H., Munatox H.I'., Hemixos K.M. u gpyrue; nog pen.
Tensxkosckxoro C.A., AkuydoHepHoe obuiectso «M3naTenscTso
«IIpoceelucHue»
¢ MareMartuka. Anrebpa: 9-if knacc: 6a30BbIH YpoBeHE: yueOHHK, 9 Knacc/
Makapsrues FO.H., Munatok H.I'., Hemkos K.W. u apyrue; noa pea.
Temaxosckoro C.A., AKLMoHepHOe 0011ecTBO «30aTenbCTRO
«HpocBemenue»
e (COOpHHK NpaKkTU4YECKUX 3anad, 6 knacc/ Beirosckas B.B., Mocksa,
«Bako», 2021r
¢ [IpakTHKO — OpHEHTHPOBaHHEIE 3aa49u no anredpe Ay 7 Knacca /
O.H. uprotko, O.A. Tepemko.

METOMMYECKHE MATEPUAJIBI )15 YYUTEJA

e MareMartuka. Anrebpa: 7-i knacc: 6a30BbIi YpOBeHb: yUeOHHK, 7 Knacc/
Makapsrues KO.H., Munmiox H.I'., Hemikos K.H. u npyrue; nox pen.
Tenaxosckoro C.A., AkunoHepHoe obmiecTBo «M3aaTenbCTBO
«IIpocBelieHHEN

e Maremaruka. Anrebpa: 8-if knacc: 6a30Bblil ypoBeHb: yueOHUK, 8§ Knacc/
Makapeiges FO.H., Mungiox H.I'., Hemxos K.H. u apyrue; nox pex.
Temaxockoro C.A., AKiHoHepHoe 00miecTBO «3narenscTRO
«IIpocBemenue»

e Maremarrka. Anredpa: 9-it kiacc: 6a30Bblil ypoBeHb: yueOnHK, 9 knacc/
Makappiies FO.H., Munarok H.I'., Hemnxos K.M. u npyrue; non pen.
Tenaxosckoro C.A., AKuuoHepHoe o6uiecTBo «M3naTenseTBO
«IIpoceerenue»

o COopHUK NpakTHYeCKUX 3a1a4, 7 knacc/ Beirosckas B.B., Mocksa,
«Baxo», 2021r

e MeTtoauyecKkue MOCOOHS U JUAAKTHYECKUE MAaTePHANb], PEKOMEHAOBAHHBIE
@I'OC.

o [lIpakTHKO — OpUEHTHPOBaHHBIE 3a1auu 1o anredpe ansg 7 Knacca /
O.H. Iuprotko, O.A. Tepeko.

IIAPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HHTEPHET
o bubmoreka [TOK



