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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBisieTCSs OJIHUM U3 OIOPHBIX KYPCOB OCHOBHOIO  OOIIEro
o0pa3oBaHMs: OHAa 00ECEeUYnBAET M3YyYEHUE APYIHMX IUMCLUMUIUIMH, KaK €CTECTBEHHO-
HAyYyHOTO, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO s
IpOJOKeHUs 00pa30BaHUs U B MOBCEIHEBHOW *ku3HU. Pa3Butne y oOydarommxcs
HAy4YHBbIX TMPEACTaBICHUN O MPOUCXOXKJIECHUH U CYIIHOCTH allreOpanyecKux
abcTpakiuii, criocode OTpa)KeHUsT MaTEMaTUYECKON HAYKOW SIBIICHUI U TIPOLIECCOB B
MpPUPOJIEe U OOIIECTBE, POJIU MATEMATUYECKOTO MOCIMPOBAHMS B HAYYHOM MO3HAHUH
U B IMpaKTUKE crOocOOCTBYET (hOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS U KAYECTB
MBILUIEHNS], HEOOXOIUMBIX Ul aJanTallii B COBPEMEHHOM LM(PPOBOM OOIIECTBE.
N3yuyenune anreOpsl oOecrneuuBaeT pa3BUTUE YMEHMs HAOM0JaTh, CPaBHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JCHCTBHS W BBIBOIBL, (POPMYIUPOBATH
yrBepxkAeHuss. OcBOoeHHME Kypca anreOpbl 0oOecleyuBaeT pa3BUTHE JIOTUYECKOTO
MBILUICHUS OOYYalOIIMXCSi: OHU HUCIHOJB3YIOT JENYKTUBHbIE W HWHIYKTHBHbBIC
paccyxieHus, 0000IIeHHEe M KOHKPETHU3alMio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe MpeAnoiiaraeT 3HAYUTENbHBIM O00BEM  CaMOCTOATEIIHLHOU
AESTEIbHOCTH O0YYaroMIMXCsl, TOITOMY CaMOCTOSITEIBHOE PEIICHUE 3a7au SIBISICTCS
peanuzaiuen 1eITeIbHOCTHOTO MPUHITUIIA 00YUYEHHUS.

B crpykrype mporpamMmMsl yaeOHOTO Kypca «Anredpa» AJjii OCHOBHOTO OOILEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAUYECKHE JTUHHUU:
«Uncnma W BBIYUCICHUSA», «ANTreOpandecKkue BBIPAKEHUA», «YpPaBHEHHUS U
HepaBeHCTBa», « DyHkum». Kaxknas u3 3Tux copepkaTenbHO-METOAMYECKUX TUHUHI
pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET U3yUEHUs! Kypca, B3aUMOJIEHCTBYsI C APYTUMU
ero JuHUAMH. B Xozme wu3yueHuss ydeGHOro Kypca OOy4aroUIMMCs HPHUXOAUTCS
JIOTUYECKH PACCYX1aTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsi3H C
TUM B TpOrpaMMy ydeOHOro Kypca «AnreOpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKW, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pas3leiax MaTeMaTHYeCKOTo
oOpa3oBaHMsi M  CIIOCOOCTBYIOIIME  OBJAJEHUI0  OOYYaIOIIUMHUCS  OCHOB
YHUBEPCAJIBHOTO MareMaTuyeckoro s3bika. CopepaTelbHOM U CTPYKTYpHOM
OCOOCHHOCTBIO Yy4eOHOTo Kypca «Auredpa» SBISIETCS €ro WHTErPUPOBAHHBIM
XapakTep.

Copepxxanne JWMHUU «Yucna © BBIUUCICHHUS» CIYXHUT OCHOBOM JJis
JaJIbHEHIIET0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYaromuxcs
JIOTUYECKOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHHs TMOJIb30BATHCSA ANTOPUTMAMHU, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX /Ji MOBCEIHEBHOU
*KU3HU. Pa3BuUTHE MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHANBHBIMU W UPPAUUOHATIBHBIMU YHCIIaMHU, (OPMUPOBAHHUEM



MPEJCTABICHUI O JIEUCTBUTEILHOM YHUCIe. 3aBEepIICHUE OCBOCHHS YUCIOBON JIMHUU
OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIO.

ConeprkaHue IByX aireOpandeckux JUHUN — « AlreOpandeckue BhIPaKEHUsD» U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYyUYaIOIMIUXCS
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOTO Ui pEIIeHHs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOmiero o0Opa3zoBaHusi y4eOHBII MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIbHBIX
BBIpOKEHUN. AJreOpa JAEMOHCTPUPYET 3HAUCHHME MAaTEeMAaTUKU KakK s3bIKa s
MIOCTPOCHHSI MATEMATUYECKUX MOJIEIEN, ONMUCAHUS TIPOLIECCOB U SBJICHUN PEATIBHOTO
mupa. B 3amaum oOyueHuss anrebpe BXOAST TakkKe JaJbHEWIIEe pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOI0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
uHpOpMATUKKA, W  OBJAJCHUE  HAaBBIKAMU  JICNYKTUBHBIX  PaCCYKICHHM.
[IpeoOpa3oBaHne CHUMBOJIBHBIX (OPM CHOCOOCTBYET Ppa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanve (QyHKIMOHATBLHO-TPAPUUYECKOW JUHUM HAICJICHO Ha MOJIyYeHHUE
0oOy4aronIMMuUCs 3HaHUN 0 PYHKIUAX KaK BaKHEHIIeH MaTeMaTUYECKON MOAEIH IS
OMHCAHUS M MCCIEIOBAHUSA PA3HOOOpA3HBIX MPOIECCOB U SABJICHUA B MPUPONE U
oOmiectBe. M3ydueHne mMarepuaia CiocOOCTBYET Pa3BUTHUIO Y OOyUYaOIIUXCSl YMEHUS
UCIIOJIb30BaTh PAa3JIMYHbIE BBIPA3UTEIbHBIE CpPEJICTBA S3bIKA MATEMaTUKH —
CJIIOBECHBIEC, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaaA B (OpPMHpPOBaHUE
MPEJCTaBICHUI O POJIM MATEMATHUKHU B PA3BUTUU LIMBUJIU3AIUU U KYJIbTYPBHI.

CormacHo ydeOHOMY TIaHy B 7-9 Kiaccax u3y4aeTcss YYeOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONME OCHOBHBIC pa3feibl COACPKAHUS:
«Uucna u  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIIIN.

Ha usyuenue yue6Horo xypca «Anredpay» orBoautcs 306 yacoB: B 7 Kiacce —
102 yaca (3 gaca B Hegento), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kiacce —
102 yaca (3 yaca B HezienIO).



COAEPXKXAHUE OBYYEHUASA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Hpobu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPeXo]l OT OJAHOW (OpPMBI 3alUCU
npobeit k gpyroil. [loHsTHe palMOHANBHOTO 4YHCNA, 3aluCh, CpPaBHEHHE,
VOOPSATOYMBAHUE  PAMOHAIBHBIX  YHCEN.  Apu(METHUECKHEe  JECUCTBUS  C
palMOHAJbHBIMU 4YKClaMd. PemeHne 3agay U3 peaibHOM NPakTUKW HAa 4YacTH, Ha
TpoOH.

Crenenb ¢ HaTypaJbHBIM T[OKa3aTeJeM: OIpejesieHne, Mpeodpa3oBaHue
BBIPAXXEHU HA OCHOBE OIpEJETeHHUs, 3aucCh OONbIIMX uucels. [IporeHTsI, 3anuch
MPOIIEHTOB B BUJE ApOOW U JpoOU B BUJE MPOIEHTOB. TpU OCHOBHBIE 3aJlaud Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne  NOPU3HAKOB  JEIMMOCTH, Pa3JIOKEHUE HA  MHOXKHUTEIHU
HAaTypaJIbHbIX YHCEIL.

PeasibHpie  3aBUCHMMOCTM, B TOM  4HCJe T@psMas W oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEeHUSs

IIepeMeHHBIE, YKUCIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomycTuMmble
3HAYCHMs IepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTA MEXAY BEJIWYMHAMU B BUJIE
dopmynsl. Beruucnenus no ¢opmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHHI,
TOXJCCTBEHHO paBHBICE  BBIpaKEHHUs, TMpaBuja MpeoOpa3oBaHUsI CyMM H
IPOU3BECHUH, MPaBUJIa PACKPBITUS CKOOOK Y MPUBEECHUS MOO0HBIX ClaraeMbIX.

CBoiiCcTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHouneHsl U1 MHOTOWIEHBbI. CteneHb MHOrousieHa. CIIoXeHHE, BBIYUTAHUE,
YMHOXKEHHUE MHOTOWICHOB. DOPMYyIIbl COKPAIIEHHOTO YMHOXEHHUS: KBAAPAT CYMMBI U
KBagpaTr pazHoctH. Popmysia pa3HOCTH KBaApaToB. PaziokeHue MHOTOYJIIEHOB Ha
MHOXUTEJIH.

YpaBHeHUS U HEPABEHCTBA

YpaBHeHUE, KOpEHb ypaBHEHHMS, IpaBwia mpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIluHeiHOEe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
yYpaBHEHUS, PEIICHUE JTUHEUHBIX ypaBHEHUN. COCTaBICEHHE YPABHEHUHN IO YCIOBUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPAaBHEHHUM.

JIuneitHoe ypaBHEHHE C JByMsl MEpEMEHHbIMU U ero rpadguk. Cucrema ABYyX
JIMHEWHBIX YpaBHEHWH C JBYMs IIEPEMECHHbIMHU. PemeHue CHucTtemM ypaBHEHUH
crocoOoM mojicTaHoBKU. [Ipumepsl penieHrs TeKCTOBBIX 3a/1ad ¢ MOMOILBIO CUCTEM
YpPaBHEHUM.



DOyHKIUU

Koopaunara toukn Ha npsMoi. UHcCIIOBBIE NPOMEXYTKH. PaccrosHue mexny
JBYMSI TOUKaMHU KOOPAUHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHar, ocu OX u Oy. AbGcuucca U opauHaTa
TOYKH Ha KOOPAMHATHOW TiockocTH. [Ipumepsl rpadukoB, 3agaHHBIX QOpMyIamH.
UYrenue rpadukoB peanbHbIx 3aBucuMocTel. [lonstue dpynkuuu. I'padux GyHKINM.
CpoiictBa ¢yHkuuii. Jlunelinas ¢ynkmus, e€ rpaduk. ['padukx Qyakmum y = |[X|.
I'paduueckoe peleHne TMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUM.

8 KUIACC

Yucaa 1 BBIYUCTCHUSA

KBanpatublii kopeHb u3 uucia. [loHarue o0 wuppalMOHAIBHOM YHCIE.
JlecsiTuuHble TPUOIMKEHUST UppaloHaIbHbIX uuces. CBoHCTBa apu(pMeTHYECKHX
KBaJPaTHBIX KOPHEN M MX MPUMEHEHHE K MPEeoOpPa30BaHUIO YHCIIOBBIX BBIPAKEHUN U
BBIYMCJICHUAM. [[€MCTBUTEIILHBIC YHCIIA.

Crenenb ¢ LenpIM nokasaresieM U e€ cpoiictBa. CTaHaapTHas 3alUCh YHUCIIA.

AJire0panvecKue BbIPAKEHUS

KBagpaTHbIil TpEXUIIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.

AnreOpanveckass JpoOb. (OCHOBHOE CBOWMCTBO alnreOpandyeckod ApoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  alreOpaudeckux  JpoOeil.
PanmonanbHble BbIpa)KEHUS U UX IPe0Opa3oBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢popmyrna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHHU, CBOOSIIUMXCA K JIMHEHHBIM M  KBaJPaTHBIM.
[Ipocreiimme qpoOHO-pallMOHANIbHBIE YPABHEHUS.

['padmyeckass uHTEpHpeTalusi YpaBHEHHH € ABYMS NEPEMEHHBIMH U CHCTEM
JIMHEMHBIX YpPaBHEHUM C JAByMs MNepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMS [1IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoOoM.

HucnmoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKUNHA

[Tonsitne pynkuu. O61acTh ONpEAeICHUs] 1 MHOXKECTBO 3HAYEHUH (DYHKIIMH.
Crioco0bl 3a1anust GyHKITHI.

I'paduk ¢ynkmuu. Yrtenwe cpoiictB ¢yHkiuu no e€ rpaduky. I[Ipumeps
rpa@uKoB QyHKIMMA, OTPaXKAIOIIUX PEeATIbHBIE MPOLECCHI.



OyHKIMKM, ONWCHIBAIONIME MPSAMYHO ©  OOpaTHYI IPOIOPIIMOHAIBLHBIC
3aBrcHMOCTH, ux rpadukn. OyHkimn Y = X2, Y = x3, y = VX, y=|x|. ['paduaeckoe
pellicHHe YpaBHCHHIA U CHCTEM YPaBHCHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUSA

PannonanpHbpie 4uMCIa, UppalMOHAIbHBIE YKCIIA, KOHEUYHbIE M OECKOHEYHBIC
JeCATUYHbIE NpoOU. MHOKECTBO NEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YHCIIA
KaK OECKOHEYHbIEC JECATHYHbIE Apoou. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPIUHATHOU IPSIMOM.

CpaBHEHHME  JACHCTBUTENBHBIX  YHUCEN, apU(PpMETUUYECKUe JIEUCTBUS  C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl O0OBEKTOB OKpYXKAaroIIEro Mupa, UIMTEIbHOCTh IIPOLECCOB B
OKPY’KAIOIEM MUPE.

[IpuOnn>k€HHOE 3HAYEHUE BEIWYMHBI, TOYHOCTh MpHUOJMKeHus. OKpyrieHue
yucen. [Ipuknaka v orieHka pe3ysbTaToOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneintHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. PemieHune ypaBHEHUM, CBOIAIIMXCA K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. IIpuMepbl pelieHUsT ypaBHEHHU TPETbEd M YETBEPTOM
CTEIIEHEW Pa3JI0’KEHUEM HAa MHOXKUTEIIN.

Pemenne napoOHO-pallMOHANBHBIX ypaBHEHUHN. PelieHne TEKCTOBBIX 3ajaad
anreOpanyecKkuM METOJIOM.

VYpaBHeHue ¢ IByMs NEpeMEHHbIMU M ero rpaduk. PemieHue cucrem AByX
JVHEWHBIX YPAaBHEHUM C JBYMs IEpEMEHHBIMU. PellleHue cucTem JBYX ypaBHEHUH,
OIHO M3 KOTOpBHIX JHHEHHOE, a Jpyroe — BTOpoW creneHu. ['padudeckas
MHTEPIIPETALNs] CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNredpandecKuM CrocoooM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

PemieHne nMHEMHBIX HEPABEHCTB C OJHOM IEepeMeHHOW. Pemenune cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBanparHele HepaBeHCTBaA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢yskmus, e€ rpabuk u cBoictBa. [lapabGoma, xoopAauHATHI
BEPIIMHBI Tapaboibl, OCh CAMMETPUU MapadOJIbL.

I'padukn dynxumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.

YucioBbIC MOCIEI0BATEILHOCTH U IPOrPecCum



[loHsiTMUE YHCITOBOM IMOCJIENOBATEIbHOCTH. 3aJaHHe MOCJIEA0BATEIbHOCTU
pPEKyppeHTHOM dopMyIoit u GopmMyInoi N-ro dieHa.

ApudmeTtnueckas U TreomeTpuyeckas mnporpeccud. PopMyibl N-ro 4jaeHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOTrPECCHii, CyMMBI IIEPBBIX N YJICHOB.

N300paxeHre 4YIEHOB apU(PMETHYECKOW W TEOMETPUYECKON Mporpeccui
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M HDKCIOHEHIMAJIBHBIA POCT.
Cno>xHbI€ TPOLICHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJibTaThbl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca «Anredpay
XapaKTEPHU3YIOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K IPOLJIOMY M HAaCTOSIIEMY POCCUHCKON MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHHUSAM POCCUMCKUX MATEMATUKOB U POCCUNCKOMN
MaTE€MaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYTMX HAyKax U
MPUKIAAHBIX cepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEW TpakJaHWHA U pealn3allid €ro
IpaB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SIBJIE€HUMH, MPOLEAYp TIPaKIAHCKOrOo OOHIecTBAa (HAmpuUMep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX MPOOJEM, CBA3AHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHMM HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTHE€ B PEIICHUH MPAKTHUECKUX 3ajad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXKHOCTH MAaT€MaTHYECKOIro
oOpa3oBaHMsI Ha MPOTSKEHUU BCEH KU3HM MJIA YCHEIHON MpodecCunoHaIbHON
JESTeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPpOM U
MOCTPOEHUEM MHAUBUIAYAIbHON TPAaeKTOPUU OOpa30BaHUS W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K  SMOILMOHAILHOMY M 3CTETHMYECKOMY  BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, pPEIICHUH, pacCyKICHHH, YMEHHIO BUAETbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
npencTaBiIeHU! 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSL UYEJIOBEKa, MPHUPOJABI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HayKu Kak c@epbl 4YeloBeYeCKOon
NEATEIbHOCTH, 3TalloB €€ pPAa3sBUTHA M 3HAYMMOCTH JUISl Pa3BUTHs LIMBWIN3ALNM,
OBJIAJICHAEM S3BIKOM MAaTEMaTUKA W MaTEMaTUYECKOM KYyJBTYPOH KaK CPEICTBOM
MO3HAHHUS MHpA, OBJAJACHUEM MPOCTEUIIMMU HAaBbIKAMHU HCCIEI0BATEIBCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPblI 3A0POBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKHE 3HAaHUS B MHTEpEcax CBOETO
3I0pOBbSl,  BEJIEHUS  3/0poBOro  o0Opa3a  JKM3HM  (310pOBOE  IUTaHHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHM W  OTAbIXa, peryspHas ¢uznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA PeQIICKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eJI0oBeKa;

7) 3koj10TMYECcKOEe BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTU4EeCKUX 3HAHWUW JUIsl pelIeHMs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYXAIOLIEH Cpebl, IJITAHUPOBAHUS IMOCTYIIKOB U OLEHKH HX
BO3MOJKHBIX TOCJIEICTBUNA ISl OKPY’KaIOIIEH Cpeibl, OCO3HAHHUEM TIIJI00AIBHOIO
XapakTepa 3KOJOTHYECKHUX MPoOJIeM U IMyTeil UX pelieHus;

8) apanTanmmsi K M3MEHSIIOIMMCH YCJIOBHUSIM COLMAJIBHOM W NPHPOJHOM
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSX HEONPEAECIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOE€ KOMIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM YHUCIE
YMEHHE YUUThCS Y APYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HAHUS, HAaBBIKU U KOMIIETEHIIUH U3 OIBITA APYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMUU HOBBIX 3HAHUW, B TOM YHCIIE
(GopMynMpoOBaTh UAEH, TOHITHUS, TUIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHCIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUU WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCTIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPeOYIOUMH KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE
pemieHuss U AeUCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PHUCKKM M IOCIEICTBHUS,
dbopMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

e BBIABIITH M XapaKTEPHU30BaTh CYIIICCTBEHHBIC TMPHU3HAKH MAaTEMAaTHYCCKHUX
O00OBEKTOB, TIOHATHI, OTHOIICHUN MEXIy TMOHITHAMHU, (HOPMYyITUPOBAThH
ompeneNeHusl  TMOHSATWUW,  YCTAaHABIWMBAaTh  CYHIECTBEHHBIM  TMPHU3HAK
Kiaccu(pukanyuu, OCHOBAaHUSA Jisi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IPOBOJUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpUIlATEIbHBIC, CAWHWYHBIE, YacTHbIE U 0OIue,
YCIIOBHBIC;



BBISIBJIAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOPEUUS
B ¢akTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKACHUSAX, MpeIaratb KpUTepUuu
U1 BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;

JeJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI M0 aHAJIOTUH;

pa30OupaTh JOKa3aTebCTBA MAaTEMATHYECKUX YTBEPKIACHUM (IIPSAMBIE U OT
MIPOTUBHOTO), TMPOBOAWTH CAMOCTOATEIBHO HECJIOKHBIE J0Ka3aTeabCTBa
MaTeMaTUYeCKuX (PaKkToOB, BBICTpPAUBaTh aAPryMEHTALUIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBL, 000OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CMmoco0 pemieHuss ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApPUAHTOB pEIlICHMs, BBIOUpATh HaubOoJee MNOAXOAAIMNH C Y4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKue 1eiCTBUSA:

UCIIOJb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUIT MHCTPYMEHT IO3HAHUA,
(opMynHpOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUne, MpodIemMy,
CaMOCTOSITENIFHO ~ YCTaHAaBIMBATh MCKOMOE H JlaHHO€, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIUIO, MHEHHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHNE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXy COOOIA;
CaMOCTOSTENIbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
NpOBEAEHHOIO HAOIOJEHUS, WCCIENOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TakKe BBIIBUTATH
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISIBIIATh HENIOCTATOYHOCTh W M30BITOYHOCTH HMH(POpPMAIIUU, JAHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOWpATh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

BBIOMpATh (OopMy TpeacTaBieHUs WHOOpPMAIMM H  WUIIOCTPUPOBATH
peraemMbie  3aJaud  CXeMaMH, JuarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAJIEKHOCTh HMHPOPMAIMH TI0 KPUTEPHUSIM, TPEII0KESHHBIM
YUHUTENIEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBLHO.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe AeHCTBHS:

BOCIIPUHUMATDL U (I)OpMYJ'II/IpOBaTB CYXKIACHUS B COOTBECTCTBUM C YCIIOBUAMHA U
neJsiMu O6H_I€HI/I$I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHHUA B



YCTHBIX M THUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy pEIICHUS
3a/71a4l, KOMMEHTHPOBATH MOJYYEHHBIN PE3YIIbTaT;

e B XOJle OOCYXXJIEHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBHlI,
npo0sieMbl, pelaeMon 3aJayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pElIEHUs, COTIOCTABIATh CBOU CYXXJICHUS C CYXKJICHHUSIMU JIPYTUX YYACTHUKOB
yanora, OOHapy»XWBaTh PA3IUYUE M CXOACTBO MO3UIIMI, B KOPPEKTHOU
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEICTABJIATH PE3YJbTATHI PEIICHUs 3a7aul, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIUICHUS C YUETOM 3a/1a4y
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPUH;

e TOHUMATh W HMCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M HWHJIUBUIYAIBHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTUUYECKUX 3a]1aY;

e TMPUHUMATH II€JIb COBMECTHOW JI€ATENbHOCTH, IUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pachpeneisTh BHAbB pabdOT, JJOroBapHUBaThCS,
00CyXIaTh Mpolecc U pe3ynbTaT padoThl, 0000IATh MHEHUS] HECKOJIBKUX
JIIOICH;

e yYacTBOBaTh B TPyHmoBbIX (opmax paboTel (0OCyXaeHus, OOMEeH
MHEHUSMH, MO3TOBBIEC IITYPMBI U JIPYTHE), BHITIOIHSATH CBOIO YaCTh paOOTHI U
KOOPAUHUPOBATH CBOU JIEUCTBUSA C JPYTUMH WICHAMHU KOMAaHJbl, OIICHUBATh
KaueCTBO CBOEro BKJaJa B  OOWMUA TOPOIYKT MO  KPUTEPUSIM,
c(hopMyIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBHUS.

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YueOHbIEe 1eliCcTBUSA
Camoopranusamnus:

e CaMOCTOSITEJILHO COCTAaBIIATH IUJIaH, AJTOPUTM PEIICHUS 3adauu (WM €ro
4acTh), BBIOMpaTh CHOCOO pelieHus ¢ y4ETOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpoIiecca U pe3yJibTara
pelieHnss MaTeMaTUIeCKOM 3a/1auu;

e TMPEABUIETH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHBBI B JIEITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJCHHBIX OIMMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa NACSITEILHOCTH MTOCTABJICHHOMN 1IeJH 1
YCJIOBUSIM, OOBSICHATH MPUYUHBI IOCTHXKEHUS WJIM HEJOCTHXKEHUS 11U, HAXOIUTh
OmMuOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY



INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 Kjacce oOydYarolmMiics MOMYYUT CIEAYIOLIUE
MPEIMETHBIC PE3YIbTATHI:

Yncsia v BbIYMCJIEHUS

BoinonHsaTh, coyeTas YCTHbIE M MHUCbMEHHBIE MPUEMBI, apuUPMETUUYECKUE
JIEUCTBUSA C PallMOHAJILHBIMU YHCIIAMH.

Haxonmuth 3HaYeHWsS YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HbIC
CrocOOBI M TPHUEMBI BBIYUCIICHUS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT OomHOW (QOPMBI 3aMHUCH 4YMCEN K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHYHYIO, B YACTHOCTU
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YNOPSAI0YMBATH PAIUOHAIIbHBIC YUCIIA.

OKpyTasTh YUCIA.

BbINONMHATS NPUKUAKY U OLEHKY pe3ysibTaTa BBIYMCICHUH, OIEHKY 3HAY€HUN
YUCJIOBBIX BbIpaXEHUW. BBIMONHATH ACUCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTeNIIMH.

[IpuMeHsTh TPU3HAKUA JETUMOCTH, Pa3ioKEeHUE HA MHOXHUTEITU HATypaIbHBIX
quced.

PemaTe mnpakTUKO-OPUEHTHUPOBAHHBIE 3a/layd, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, TMPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad ¢ Y4€TOM OTrpaHUYEeHUH, CBS3aHHBIX CO CBONCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEeHUsI

Hcnonp3oBath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSITH €€ B
poliecce OCBOEHUS yueOHOro MaTepuala.

HaxoguTe 3HaueHuss OYKBEHHBIX BBIPAKCHUN TMpPU 3aJaHHBIX 3HAYEHUAX
MEPEMEHHBIX.

BrinonasaTh mpeobpa3oBaHus MEJIOT0 BBIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOJAO0OHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BeIMmonHATE yMHOXXEHHE OJHOWICHa Ha MHOTOYJIEH M MHOTOYICHAa Ha
MHOT'OYJIEH, TPUMEHSITh (hOPMYJIbI KBaJpaTa CyMMBbI M KBaJjpaTa pa3HOCTH.

OcylecTBIATh Pa3J0KEHUE MHOTOWICHOB HA MHOXHUTEIM C MOMOILbBIO
BBIHECEHHUS 3a CKOOKH OOIIET0 MHOXKHUTEINS, TPYNIUPOBKH CIAraeMbIX, PUMEHCHHUS
(bopMysT COKpaIIEHHOTO YMHOKEHUS.

[IpuMeHsaTh MpeoOpa3oBaHUsl MHOTOUYIEHOB ISl PELICHUS! Pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.



Hcrnonb3oBaTh CBOWMCTBA CTENEHEH C HAaTypalbHbIMH IOKA3aTENsIMH IS
peoOpa30BaHUsI BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemlare nuHENHBIE ypaBHEHHS C OJHOM IEPEMEHHOH, MPUMEHSA IpaBUiIa
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sABisercs m
YHUCJI0 KOPHEM YPaBHEHHS.

[IpumeHsATh rpaduuecKkue METOJbl MPU PELIECHUU JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[logOupaTe mnpuMepsl TaAp YHCEN, SBISIONIMUXCS pEUICHUEM JIMHEHMHOIOo
YPaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpadUK JUHEHHOTrO YpaBHEHHS C ABYMS
EePEMEHHBIMHU, MOJIb3YSCh TPpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTembl ABYX JIMHEWHBIX YPABHEHUM C JBYMS NEPEMEHHBIMU, B TOM
quclie rpaduyecKu.

CocraBnsaTe W pelmarh JMHEMHOE YPABHEHHE WIM CUCTEMY JIMHEWHBIX
YPaBHEHHUH 110 YCJIOBHIO 3a]1a4d, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NIOJIy4YECHHBIN Pe3yJIbTar.

DOyHKUUHA

N3o0paxkath HA KOOPJMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIINUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl, 3aMMChIBATh YHCIOBbIE MPOMEXYTKH Ha
anreOpanyeckoMm si3bIKe.

OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKUMH HM3BECTHBIE 3aBUCUMOCTH  MEXKAY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, PACCTOSHHE, I€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOIUTEILHOCTD, BPEMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod TPEACTaBICHUS W aHajdu3a HHQPOPMAIINH,
U3BJIEKaTh U UHTEPHPETUPOBATH HHPOPMALIMIO U3 TPadUKOB PeaIbHBIX MPOILIECCOB U
3aBUCUMOCTEM.

K xonmy oOydyenuss B 8 kJjacce oOydyarolmUiCs TMOJYYUT CIEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYUCTCHUS

Hcnonp30BaTh HavyabHbIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
yyceNn JJIg CpaBHEHUS, OKPYTJIEHUS W BbIYMCIECHUN, U300paxarh JAEHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSAMOU.

[IpumensTh mOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTH
KBaJIpaTHbIE KOPHHU, MCHOJIb3Yyd MPU HEOOXOJIMMOCTH KaJbKYJSITOP, BBIMOJIHATH



npeoOpa3oBaHusl BBIPAKEHHN, COACpPKAIIMX KBaJpaTHbIE KOPHHU, HCIOJb3Ys
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJIbIX YHCEN C TOMOIIBIO JECATUYHBIX
npoOeii u creneHelt uucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh TMOHATHE CTENEHW C LEeIbIM  IOKa3aTejleM, BBINOJHATH
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKAIMX CTEIEHH C LIEJBIM MOKa3aTesIeM.

BbINONHATE TOXIECTBEHHbIE MTPeoOpa30BaHus pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MpaBUJI ACHUCTBUHN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensaTs npeoOpa3oBaHUs BBIPAXKEHUHN I PEIICHUS Pa3IMYHbIX 3a/1ad U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeEVHBIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IIEPEMEHHBIMH.

[IpoBOAUTE NPOCTEMIINE HUCCIENOBAHUSA YPABHEHHM M CHCTEM YPAaBHEHUU, B
TOM YHCJI€ C MPUMEHEHHEM TpadUuecKuX MpeACTaBICHUM (YCTaHABINBATh, UMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHHUM PEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

[lepexoauTh OT CIOBECHOM (OPMYIMPOBKH 3aJaud K €€ anreOpanyeckon
MOJEIIM C TIOMOIIbIO COCTaBJICHUS ypPaBHEHUS WM CHUCTEMbl ypaBHEHU,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3ybTarT.

[IprMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsi CPAaBHEHUS, OLICHKU, PElIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CHCTEMBI, JaBaTh rpaduuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lorumMaTe ¥ HMCMONB30BAaTh (DYHKIIMOHAJBHBIEC TMOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO03HAUECHMsI), OMPENENATh 3HAUeHHE (PYHKIHUU 10 3HAYCHUIO
apryMeHTa, ONPEAeNIATh CBOMCTBA PYHKITUH TI0 €€ rpadukKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUAA:

y = kiX, y =x2,y =x3,y = [X|, y = VX, OIIHCHIBATH CBOJCTBA YHCIOBOH (YHKIIHH
o e€ rpadukxy.

K xonmy oOydyenuss B 9 kJjacce oOydyarolmUiCs TMOJYYUT CIEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYUCTCHUS

CpaBHHBAaTh U YIIOPSI0YMBATH PAIMOHAJIBHBIE U UPPALlMOHAIbHbBIE YHCIIA.

BoinmonusaTe apudmeTnueckue AeUCTBUS C PallMOHATBHBIMU YHCIaMH, COYETast
YCTHbIE M NHUCHMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCIEHUS C UPPALUOHATBHBIMU
YU CJIAMHU.



Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTEISIMA U KOPHEW, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh JACHUCTBUTENIBHBIE YMCIA, BBINOJIHAT, NPUKUAKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE U KBAIPATHBIE YPABHEHUS, YPABHEHUSI, CBOJSAIINECS K HUM,
MpOCTEHINe APOOHO-PAITMOHATBHBIC YPABHCHHUS.

PemaTe cucTeMBbl JBYX JIMHEWHBIX YpPaBHEHHHl C JABYMS MEPEMEHHBIMU W
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHECUHBIM.

PemaTe TeKCTOBBIE 3amauym  aiareOpamdeckKuM CIIOCOOOM € TIOMOIIBIO
COCTAaBJICHUS YPABHECHUS WIIA CUCTEMBI JIByX YPABHEHHM C ABYMS IEPEMEHHBIMU.

[IpoBOoaUTE TIPOCTEUIINE HCCIEAOBAHUS YPABHEHUM W CUCTEM ypaBHECHHWH, B
TOM YHCJIe ¢ MPUMEHEHNEM TpaUIeCKUX MpecTaBlIeHUl (yCcTaHABIUBATh, UMEET JIH
ypaBHEHHE WIIM CHCTEMa YPaBHEHHUM PEILICHHS, €CJIM UMEET, TO CKOJIBKO, U IIpouee).

Pemiats nMHEHBIE HEPABEHCTBA, KBAJIpAaTHBIC HEPABEHCTBA, H300paxaTh
pEIlIEHUE HEPAaBEHCTB HAa YKCJIOBOM MPSMOM, 3alMCHIBATH PEHICHHE C IOMOIIBIO
CHMBOJIOB.

Pemrats cucTtembl JTUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAKOIINE
KBaJ[paTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YHUCIOBOM
MPSAMOM, 3aNTUCHIBAaTh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PELICHUM PA3JIMYHBIX 3a7a4.

DyHKUUH

Pacno3naBaTh (QyHKIMM H3y4eHHBIX BHJIOB. I[loka3pIBaTh CXEMaTHYECKHU

pAacIoJIOKEHUE HA KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKIMI Buga: y = KX, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBucHMOCTH OT 3HAYCHHUIA
K03((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUA.

Ctpouth U u300paxarb CXeMaTHUYECKH TpaUKyd KBaIpaTHUUHbIX (YHKLUMH,
OTHCHIBAaTh CBOMCTBA KBAIPAaTUYHBIX (PYHKIIUI 10 UX rpaduKam.

Pacrio3naBaTh KBaJpaTHMUHYIO (YHKIHIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaIpAaTUYHBIX (YHKLIMNA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

YuciioBble MOCTEA0BATEIBHOCTH U MIPOTPecCcH

Pacnio3naBaTh apu(MeTHUECKYI0 U T€OMETPUUYECKYIO IIPOrPECCUM TPHU PA3HBIX
crioco0ax 3aJaHusl.

BoimonHATe  BBIUMCIACHUS C  HCHOJb30BaHMEM GopMyl N-TO  YieHa
apu(pMETUYECKON U TEOMETPUUECKON MPOTrPECCHiA, CyMMBbI IIEPBBIX N YJICHOB.

N300paxaTh 4jeHBl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
IIJIOCKOCTH.



Pewate 3a1aum, CBA3aHHBIE C YUCIOBBIMU NIOCIIE0BATENBHOCTSIMH, B TOM YHUCJIE
3aJjayl W3 peaNbHOW JKM3HU (C HCIOJNB30BAHHEM KAalbKYJIATOpa, IHU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N HaumenoBanun KoaudyecTBo yacon JJIeKTPOHHbIE
© e pa3ueioB u (uudpoBbIe)
n/ Bcer Konrpoabnbl = IIpakTnuyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThlI
NMpOrpamMmbl pecypchl
Yucna u
BEIHCIICHIS bubmuoreka [JOK
] 25 2 https://m.edsoo.ru/7f415b
Pammmonanbueie 90
qucia -
bubmuorexa [JOK
Anreb
Feoparticci 27 2 https://m.edsoo.ru/7f415b
€ BhIpaKEHUS 90
VpaBHEHIS 1 bubmuorexa [JOK
P 20 2 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA 90
Koopaunats! u bubnuorexa [IOK
rpaduKy. 24 2 https://m.edsoo.ru/7f415b
OyHKIUU 90
ToBTODEHIE 1 bu6mmoreka [IOK
P 6 1 https://m.edsoo.ru/7f415b
00001IeHe
90
OBIIEE
KOJIMYECTBO
102
YACOB IO 0 o 0
MMPOI'PAMME
8 KJIACC
Ne HaumenoBann KosmuecTBo 4acos JJIeKTPOHHbIE
© e pa3aesioB u (uudpoBbIe)
n/ Bcer Konrtpouabnsl  IIpakTnueckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThI e padoThI
NMPOrpaMmblI pecypchl
Yucna u
S bub6mmorekxa [IOK
' 15 1 https://m.edsoo.ru/7f417af
KBaapartubie 3
KOpHU B



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Yucna u
BBIYUCIICHHUS. bubmuoreka [JOK
2 Crenens ¢ 7 https://m.edsoo.ru/7f417af
EJTBIM 8
roKa3areyieMm
Anrebpanyecku
S — bubmuorexa [JOK
3 . 5 https://m.edsoo.ru/7f417af
KBagpaTubiit 8
TpEXUIICH
AnreOpandecku
T — bu6mmoreka [IOK
4 15 https://m.edsoo.ru/7f417af
Anrebpanyecka g
s Ipo0b B
VYpaBHeHus u
HepaBeHCTBa, bubmuoreka [JOK
5 15 https://m.edsoo.ru/7f417af
KBanpaTtubie 3
ypaBHEHUS
VYpaBHeHus u
HepaBeHCTE. bubnnoreka [JOK
6 13 https://m.edsoo.ru/7f417af
CucreMsl o
yYpaBHEHUHU B
YpaBHeHus u bubnnoreka [JOK
7 HEPaBEHCTBA. 12 https://m.edsoo.ru/7f417af
Hepasencrtpa 8
DyHKIMH. bubnnorexka [JOK
8 OCHOBHBIC 5 https://m.edsoo.ru/7f417af
OHSITHUS 8
DyHKIHH. bubnnorexka [JOK
9 YucnoBslie 9 https://m.edsoo.ru/7f417af
GyHKIMH 8
MoBToperue u bu6mmorexa [IOK
10 6 https://m.edsoo.ru/7f417af
0000menne 3
OBIIEE
KOJIMYECTBO 102
YACOB I1O

INPOI'PAMME
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9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer  KoHTpoOJbH IIpakTH4eck
o0pa3oBaTe/ibHbIE
n NMporpamMmMsbl 0 ble padoThbI ue padboThbl
pecypchl
Yucna u
bubmuorexa [JOK
BBIYMCIICHHS.
. 9 https://m.edsoo.ru/7f419
JleficTBUTENBHBIE 408
4yucna o
YpaBHeHus u
HEpaBEHCTBA. bubnuoreka [IOK
YpaBHeHuUs € 14 1 https://m.edsoo.ru/7f419
OJIHOM dos
IIEpEMEHHOM
YpaBHeHuUs u
HeDABCHCTE bubmuorexa [JOK
P ’ 14 1 https://m.edsoo.ru/7f419
Cucremsl
) dos
ypaBHEHUH
VYpaBueHus u bubnnoreka [JOK
HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrtpa dos
bubmuorexa [JOK
OyHKIMH 16 1 https://m.edsoo.ru/7f419
dos
YucnoBelie bu6mmorexa [IOK
IIOCJIEZI0BATEIBHOC 15 1 https://m.edsoo.ru/7f419
™ dog
[ToBTOpEHME,
oGoGmeHe bu6mmorexa [IOK
’ 18 1 https://m.edsoo.ru/7f419
cucTeMaTu3anus
. dos
3HaHUI
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IO
INPOI'PAMME
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. Anrebpa: 7-i kiaacc: 6a30BbIM YpOBEHb: yueOHUK / MakapblueBe
I0.H., Mungiox H.I'., Hemikos K.1. u ap.; nox pexn. TensikoBckoro C.A.; 30
Marematuka. Anrebpa: 8-i1 kiacc: 6a30BbIM YpOBEHb: yueOHUK / MakapblueBe
I0.H., Munmiox H.I'., Hemikos K.W. u ap.; nox pexn. TenskoBckoro C.A.;
Marematuka. Anredpa: 9-i1 kiacc: 6a30BbIi ypOBEHb: Y4eOHUK / MakapbIueBe

I0.H., Munmrok H.I'., HemikoB K.W. u ap.; nox pex. TensakoBckoro C.A.

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Marematuka. Anredpa: 7-i kiacc: 6a30BbIid YpOBEHb: Y4eOHUK / MakapbIueBe
I0.H., Munmiox H.I'., Hemikos K.W. u ap.; nox pexn. Tenskockoro C.A.; 30
Maremartuka. Anredpa: 8-i1 kinacc: 0a30BbIid ypOBEHb: YUeOHUK / MakapbIueBe
I0.H., Munarok H.I'., Hemikos K.W. u ap.; nox pexn. TenskoBckoro C.A.;
Marematuka. Anredpa: 9-i1 kinacc: 6a30BbIid ypOBEHb: YUeOHUK / MakapbIueBe
I0.H., Munmtok H.I'., Hemkos K.W. u ap.; nox pen. TensikoBckoro C.A.

Mopakosuu A.I'., Mumycrtuna T.H. Tynsuunckas E.E. Anre6pa. 8 kiacc.

3agauHuK 711 0011e00pa30BaTEIbHBIX YUPEIKICHUM. M., «MHemo3uHay,
2019.
VYuebnuk: A.I'.Mep3nsk. Anreopa. YueOHUK 111 8 Kitacca

o0meoOpazoBarenbHbIX  yupexaenui. M., «Muemosunay, 2019.

VYuebnuk: A.I''Mep3nsak . Anredpa. YueOHuk 11 9 kinacca
o0meoOpazoBarenbHbIX  yupexaenuid. M., «Muemosunay, 2019.



YueOnuk: A.I.'Mep3msik. Anrebpa. YueOHUK i 7kinacca
o0meoOpazoBaTtenbHbIX  yupexaeHuid. M., «Muaemosunay, 2019.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

http://fcior.edu.ru

https://math-ege.sdamgia.ru
http://alexlarin.net

http://www.edu.ru/index.php
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