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IHOACHUTEJIbBHAS 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KYPCOB OCHOBHOTO 0O0IIero o0pa3oBaHus: OHa
obecrieynBaeT U3yueHe IPyTrux AUCIHILINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK ¥ TYMaHUTapHOTO ITUKJIOB,
e€ ocBOeHHE HEOOXOAMMO Ui TMPOJOJDKEHUS OOpa3oBaHMs M B IOBCEIHEBHOW >ku3HHU. Pa3ButHe y
00yJaromuxcs HAyYHBIX MPEICTABICHUNA O MPOUCXOXKICHUN U CYIIHOCTH alre0pandeckux aOCTpakuui,
crocobe OTpakeHHs MaTeMaTUYECKOM HayKoW SIBJICHHM M MPOLIECCOB B MPHUPOAE U OOILECTBE, POIU
MaTeMaTHYECKOT0 MOACITUPOBAHMUS B HAYYHOM TO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (POPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHUS U KAueCTB MBIIUICHHUS, HEOOXOAMMBIX HJs aJanTallid B COBPEMEHHOM
nudpoBom obmiecTBe. M3ydenune anreOpbl oOecrieurBacT pa3BUTHE yYMEHHS HaOJ0IaTh, CPaBHUBATD,
HaXO/JUTh 3aKOHOMEPHOCTH, TPeOyeT KpPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHpPOBAHHO
00OCHOBBIBaTh CBOM JCHCTBHUS W BBIBOABI, (hOpMynHpoBaTh yTBepxAeHUs. OcBoeHHE Kypca anreopbl
o0ecrieynBaeT pPa3BUTHE JOIMYECKOTO MBILIUICHUS OOYYalOIUXCSA: OHM HCHOJB3YIOT JEIYKTHBHBIE H
WHIYKTUBHBIE PACCYKIEHUS, 0000IIeHNe U KOHKPETU3AIHI0, adCcTparupoBanue u aHainoru. O0ydyeHue
ainredpe mnpeanosgaraeT 3HaYUTEIbHbIH 00BEM CaMOCTOATEIBHON AESITEILHOCTH O0YUaIOLUXCsl, TOITOMY
CaMOCTOSITENILHOE PEIlIeHUE 3a/1a4 SBIISETCS peain3aueil 1eaTeIbHOCTHOTO MIPUHIIUIA 00y4eHUS.

B crpykType mporpammbl y4eOHOTO Kypca «AureOpa» i OCHOBHOTO OO0IIero oOpa3oBaHUSs
OCHOBHOE MECTO 3aHHUMAIOT COJIepP)KaTelbHO-METOMWYEeCKHue JIMHUU: «Yucia u  BBIYUCICHUSY,
«AnreOpanueckue BBIPAXKEHUA», «YpaBHEHUS M HepaBeHCTBa», «Dynkummy». Kaxnmas u3z 3tux
COJIEPKATEIIbHO-METOAMYECKUX JIMHUN pa3BUBAeTCI Ha MPOTSDKEHUH TPEX JIeT HU3YYeHUs Kypcea,
B3aMMOJICHCTBYSl C APYTUMH €ro JIMHUSAMH. B Xozme u3ydeHuss y4eOHOro Kypca OO0y4aromumcst
MIPUXOAUTCS JIOTHYECKH PACCyKIaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBA3M € 3TUM B
nporpaMMmy y4eOHOTro Kypca «AusreOpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, IPEACTABICHHBIC BO
BCEX OCHOBHBIX pasfenax MaTeMaTH4ecKoro oO0pa3oBaHMs M CIOCOOCTBYIOLIME  OBJAJICHHIO
00Oy4arolMMHUCSI OCHOB YHUBEPCAJIBHOTO MaTeMaThdyeckoro ssbika. CoaepKaTelbHON M CTPYKTYpHOMH
0CO0EHHOCTBIO YUeOHOr0 Kypca «Anredpa» sBIsSETCS €ro MHTErPUPOBAHHbIN XapakTep.

Copepxanve auHUM «YucClia M BBIYUCIEHUS» CIYKUT OCHOBOW /Ui JAJbHEHIIEr0 W3Y4EeHHUS
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYaAIOUIMXCS JIOTMYECKOTO MBIIUICHUS, (POPMUPOBAHHIO
YMEHHMSI 0JIb30BaThCsl aITOPUTMaMH, a TakkKe MPUOOPETEHUI0 MPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX
JUIs TIOBCETHEBHOM XHM3HHU. Pa3BUTHE MOHATUSA O 4YMCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CB3aHO C palMOHAIBHBIMM ¥ HWPPALUMOHAIBHBIMU 4HCIaMH, (OPMHUPOBAHUEM MPEICTABIECHUN O
JeWCTBUTEILHOM 4MCJE. 3aBepIIeHHE OCBOEHHS UHUCIOBOM JIMHUM OTHECEHO K CcpelHeMy oOIeMy
00pa3oBaHMUIO.

Conepxanue IByX anreOpandeckux JIMHUM — «AdreOpanueckue BBIPAKEHHs» M «YpaBHEHHS U
HEPAaBEHCTBa» CMOCOOCTBYeT (POPMHUPOBAHUIO y OOYyYarOIIMXCS MaTeMaTH4YecKoro  ammapara,
HEOO0XOAUMOTO Ul PEelIeHHs 3a/la4 MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX
3amay. Ha ypoBHe oOCHOBHOro ooOmiero o6Opa3oBaHus Y4eOHBIM MaTepuan TPYNINUPYETCS BOKPYT
pallMoOHANBHBIX BBIpAXKEHUH. Anredpa JEMOHCTPUPYET 3HAaYeHHWE MAaTEeMaTHKH KakK s3bIKa s
MOCTPOEHUSI MAaTEMATUYECKUX MOJIEJNICH, ONMHMCAaHUs MPOLIECCOB W SABJIEHUW peallbHOro Mupa. B 3amaunm
o0y4eHus anredpe BXOAAT TaKXkKe JalibHeiIee pa3BUTHE alITOPUTMHUUECKOTO MBIIUIEHUS, HEOOXOJMMOTO,
B YaCTHOCTH, JJISi OCBOEHHS Kypca MH(OPMATUKU, U OBJIa/ICHUE HaBbIKAMU JE€TYKTUBHBIX PACCYKICHUM.
[IpeoOpa3oBanue CUMBOJBHBIX (POPM CIIOCOOCTBYET pAa3BUTHIO BOOOpPAKEHUs, CHOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxxanue (yHKIMOHATIBHO-TpAQUUECKONW JIMHUM HAIeIeHO Ha MOJy4eHHE OO0YyYaroUIMMUCS
3HaHUN O (YHKIUSIX KaK BaKHEHWIIEW MaTeMaTHMYeCKOW MOJAENW IS OMHCAaHUS W HCCIEIOBaHUS
pa3sHOOOpa3HBIX MPOLIECCOB M SIBIEHUH B mpupoje u obmiecTBe. M3ydeHne MaTepuaiia CriocOOCTBYET
pa3BUTHIO y OOYYaIOUIMXCSI YMEHHS UCIHOJIb30BaTh pa3jMyYHble BbIPAa3UTEIbHBIE CPEICTBA S3bIKA
MaTeMaTHUKd — CIIOBECHbIE, CHMBOJIMYECKHE, TpauuecKue, BHOCUT BKJIaX B (OpPMHpPOBAHUE
MPE/ICTAaBICHUI O pOJIM MAaTEMATUKH B Pa3BUTHU HUBUIN3ALUHU U KYIbTYPBI.

Cornacno yuyeOHOMY MiaHy B 7-9 kjaccax u3ydaercs Y4eOHBIH Kypc «Anredpay», KOTOPBIH
BKJIIOYAET CJIENYIOIIME OCHOBHBIE paslieibl coaep:xkaHus: «Uucia U BBIYUCICHUA», «Anredpanyeckue
BBIPAKCHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMN.

Ha u3ydyenue yuebHoro kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 gaca (3 gaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Hezenio), B 9 kimacce — 102 vaca (3 gaca B Hefelnto).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYHCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECSATHYHBIC, MEPEX0J OT OAHOW (HOPMBI 3amucu poder K APYroi.
IlonsiTE panMOHANBHOIO 4YHCIA, 3alUCh, CPAaBHEHUE, YIOPAJOYMBAHME pPALMOHAIbHBIX YHCEIN.
Apudmernueckrue ACUCTBUS C pallMOHAIBHBIMU 4yuclIaMH. Perienue 3amgad U3 peayibHOW MPAaKTUKH Ha
4acTH, Ha JIpOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeesieHue, NMpeoOpa3oBaHUE BHIPAXKEHUN Ha OCHOBE
OTIpeJIeNIeHus], 3aUCh OONbIINX yucen. [IpomeHTsl, 3anuch MPOLEHTOB B BUAE APOOH M Opodu B BUIC
IIPOLEHTOB. Tpy OCHOBHBIE 3a/1a4 HA NIPOLICHTHI, PEIICHUE 3a1a4 U3 PEAIbHON TPAKTHKH.

IIpuMeHeHne PU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYPAIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YHUCIIOBOE 3HAYEHHE BBIPAKEHUSA C IMEpeMEHHOW. JlomyCTHMbIE 3HA4YECHMUs
nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUAE (opMyiibl. Berunciaenus mno
¢dopmynam. IlpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUH, TOXKJECTBEHHO DPABHbIE BBIPAXKEHHUS, IpaBUIIA
npeoOpa3oBaHUsl CYMM U TPOW3BEICHMIA, IpaBHJa PACKPHITUS CKOOOK W TPHBEIEHHS MOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

OpnowieHbsl n MHorowieHsl. CreneHb MHoroudnaeHa. CllokeHUE, BBIYMTAHHME, YMHO)KCHHE
MHOTOWwIeHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBajapar pazHoctu. dopmyna
Pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWIEHOB Ha MHOXKHUTENH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHUS, IIpaBWja MpeoOpa3oBaHMUs ypaBHEHMS, PaBHOCHUIBHOCTb
YpPaBHEHUU.

JInneliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YUCJIO KOpPHEH JMHEHMHOIO YpaBHEHWMs, peELICHUE
JTUHEHHBIX ypaBHeHUH. CocTaBieHHME ypaBHEHUU 10 YCIIOBUIO 3a7aud. PellleHuMe TEKCTOBBIX 3a/ay C
IIOMOILBIO YPABHEHU.

JluneiiHOe ypaBHEHHE C IBYMs IEPEMEHHBIMU U ero rpaduk. CucreMa JByX JIUHEHHBIX YpaBHEHUM
C JIByMs IepeMeHHbIMHU. PeleHue cucrem ypaBHEHHH crmocoboMm mojacTaHoBKU. Ilpumepsl peunieHus
TEKCTOBBIX 33]1a4 C [IOMOIIbIO CUCTEM YPAaBHEHUM.

DyHKUNH

Koopaunara toukn Ha mpsMoi. UuciaoBele NMPOMEXYTKH. PaccTossHue Mexay AByMs TOYKaMU
KOOPAMHATHOU IIPSIMOA.

[IpsimoyronpHas cucrema koopauHat, ocu Oxu Oy. AGcuuncca n opArHATa TOYKH Ha KOOPAMHATHON
wiockoctu. [Ipumeps! rpadukoB, 3agaHHbIX GopMynamu. UteHue rpadukoB peanbHbIX 3aBUCUMOCTEH.
[Tonstue dynkuuu. I'padux Ppynkuuu. CpoiictBa QyHkumii. JIlunelinas ¢yukuus, e€ rpapuk. I'paduk
¢ynkmu Y = |X|. ['paduueckoe penieHne IMHEWHBIX ypaBHEHHI M CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KJIACC

Yucia v BbIYUCTCHUSA

KBanpartHbiit kopenb u3 umncna. [lonstue 00 uppanmoHanbHOM yncie. JleciTuuHble NPUOIKEHHS
uppaluuoHaNbHbIX uyHcen. CBoilcTBa apupMeTHUECKHX KBaJpaTHBIX KOpHEH M MX NpPHUMEHEHUE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKECHUN U BBIYMCICHUSAM. J[eficCTBUTENbHBIEC YHCIIA.

CreneHb c 1eNbIM MoKaszaTeseM u e€ cBoiicTBa. CTaHaapTHas 3alucCh YKUCIa.

Auredpanyeckue BbIpasKeHUs

KBanpaTHslil TpEXWIEH, Pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKHUTEIIH.

Anrebpanueckas pobb. OCHOBHOE CBOWCTBO anreOpanyeckoi npodu. CroxkeHue, BHIUUTAHHUE,
YMHOXXEHUE, JiefieHne anreopanyeckux ApoOeil. PanyionanbHble BbIpakeHHs 1 UX IpeoOpa3oBaHue.
YpaBHeHUs M HEPABEHCTBA

KBagparnoe ypaBHeHue, (opmyiia KOpHEH KBaapaTHOTO ypaBHeHHUs. Teopema Buera. Pemenue
YpaBHEHHH, CBOJSAIINXCS K TMHEHHBIM U KBaApaTHbIM. [IpocTeiimue 1poOHO-paliioHanbHbIe ypaBHEHHUS.



I'paduueckas uHTEpIIpETAIUS YPAaBHEHUN C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX YpaBHEHUI
C IByMs IepeMeHHbIMH. [IpuMephl pelieHns CUCTEM HETUHEHHBIX YPAaBHEHHM ¢ JBYMS ITEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 alnredpandeckum crocooom.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOW IepeMEeHHOM. PaBHOCWIBHOCTH
HepaBeHCTB. JIMHelHbIE HEpaBEHCTBA C OAHOM nepeMeHHON. CHUCTeMbl JTMHEUHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOyHKIUA

[Monstue Gynkuuu. OOIACTH ONMpeAeNeHUsT 1 MHOXKECTBO 3HaueHUH QyHKIuH. CriocoObl 3aaHus
hyHKIHA.

I'padux dbynxkumm. Yrenue cBoiictB pynHknuu mo e€ rpaduky. [Ipumepsl rpadukoB (QyHKIUH,
OTPaXKAIOIUX pealbHbIE MPOLECCHI.

OYHKIMH, ONUCHIBAIONINE MPSIMYI0O U OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKu.
Oyukmun y = X2, Y = X3, ¥ = \X, y=|X|. ['paduaeckoe peleHie ypaBHEHNI U CHCTEM YPaBHEHHIA.

9 KJIACC

Yuciia 1 BBIYHCICHUSA

PannonanpHble ymciia, UppalMoOHaAIbHbIE YMCIA, KOHEYHbIE U OECKOHEUHBIE JECSITHUUHBIE JPOOH.
MHOXecTBO JeHCTBUTENBHBIX YMCEN, JEHCTBUTENbHbIE YHCIA KaK OECKOHEUHbIE JIECSTUYHBIE JPOOU.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JACHCTBUTEIBHBIX YMCEN M KOOPAMHATHOU
MPSMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YHCEI, apU(PMETHYECKHE ICHCTBUS C JEHCTBUTEILHBIMU YHCIIaAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, AITUTEILHOCTh IPOLIECCOB B OKPYXKAIOILEM MUpE.

[TpubnmxEHHOE 3HAYCHHE BEIMYUHBI, TOYHOCTh NpuOmmkenus. OkpyriaeHue yucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiniHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemieHuwe ypaBHEHMi, CBOASIIMXCA K KBaApaTHbIM. bukBaapatHOe
ypaBHeHue. Ilpumepsl pelleHuss ypaBHEHMM TPETbe M 4YETBEPTOM CTENEHEH pa3lIoKCHUEM Ha
MHOXUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHMH. PelieHne TEKCTOBBIX 3ajad  aureOpanyecKum
METOJ/IOM.

VYpaBHeHHe ¢ IByMsl IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JMHEHHBIX ypaBHEHUH ¢
NBYMsl NIEpEMEHHBIMU. PenieHue cucreMm AByX YpPaBHEHM, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
BTOpoO# cTeneHu. ['paduueckas MHTEpIIpeTaUs CUCTEMbI YPaBHEHUH ¢ ABYMsI IEpEMEHHBIMHU.

Pemenue TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHEWHBIX HEPABEHCTB C OJJHOM IepeMEHHON. Pemenue cnecreM JINHEMHBIX HEPABEHCTB C
onHoi mepemeHHoW. KBanparhele HepaBeHcTBa. ['paduueckass MHTEpIpeTalysi HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMHU.

DOyHKUMH

KBanpatuunas ¢ynkuus, e€ rpadguk u cBoiictsa. [TapaGosna, KoopAMHATHI BEPIIHMHBI Tapa0OJIIbl, OCh
CUMMETpPUHU TTapaboIbI.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , # ux cBoiicTsa.

YucioBble N0OCI€10BATEILHOCTH U POrpeccuu

[lonsiTHe 4YKMCIIOBOM MOCHEAOBATEILHOCTU. 3aJaHue IOCJIEOBATEIbHOCTH  PEKYPPEHTHOM
dhopmymoit u popMyIoi N-ro dseHa.

Apudmerndeckas U reoMmerpudeckas mnporpeccuu. @opmynbsl N-ro wieHa apupMeTuyecKor u
F€OMETPUYECKON MPOrPeECCrid, CYMMBI IEPBBIX NUJIEHOB.

N300pakeHne wieHOB apu(PMETHUYECKOM © TEeOMETpPUYECKOW MpOrpeccMii ToYkaMu Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCOHEHIHAIbHBIN pocT. CII0KHBIE TPOIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  Ppe3yJIbTATBl  OCBOGHHS TNPOrpaMMbl  y4eOHOrOo Kypca  «Amredpay
XapaKTepU3yIOTCs:

1) naTpuoTH4YeCcKoe BOCIUTAHME:

MPOSIBIICHUEM MHTepeca K MPOIUIOMY M HACTOALIEMY POCCUHMCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIICHHUEM K JIOCTHKEHUSIM POCCUMCKHX MAaTeMaTUKOB M POCCUIICKOM MaTeMaTUYECKOM HIKOJIbI, K
WCTOJIB30BAHUIO ATUX JOCTHKEHUH B PYTrUX HAyKax U MPUKIAJHBIX cepax;

2) rpaxjiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA W pEANIH3alldu €ro Ipas,
MIPEJICTaBJICHHEM O MaTeMAaTUYECKUX OCHOBaX (DYHKUIMOHHPOBAHUS PA3NUYHBIX CTPYKTYD, SBICHUM,
MPOLIEAYp TPAKIAHCKOTO OO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO
ATHUYECKHUX MPOOJeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM TOCTHKEHHIH HayKH, OCO3HAHHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B EATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B pEIIEHUU MPAKTUYECKUX 3a7ad MaTeMaTH4eCKOH
HAIMpPaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTHYECKOro 0o0pa3oBaHUs HAa MPOTSHKEHUU BCeH
KU3HH JUISL YCTIEUTHOM NPOQECCHOHATBHON AEATENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX yMEHHH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOEHUEM WHIUBUAYAIbHOW TPACKTOPUU OOpA30BaHUS U >KM3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OSMOIIMOHAJIbHOMY U 3CTETHYECKOMY BOCHPHUATHIO MaTeMAaTUYECKUX
00BEKTOB, 3ajlau, PEIHICHUH, PacCyXJEHHH, YMEHHIO BHJIETh MaTeMaTHMYeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpUEHTAlle B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX MpEACTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS UEJIOBEKa, MPHUPOJAbl U OOILECTBa, IOHUMaHHEM
MaTeMaTHYeCKON HayKH Kak Cepbl UETOBEUECKOM 1eATENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUI pa3BUTHs LIMBUJIM3ALMU, OBJIAZICHUEM SI3BIKOM MaTEMaTHUKU U MaTEMaTHMYECKON KyJbTypol Kak
CPEICTBOM I[IO3HAHUS MHUpA, OBJAJCHHEM MPOCTEHIIMMHM HAaBbIKAMU  HCCIIEA0BATEIbCKOM
NESTENBHOCTH;

6) ¢pusnueckoe BocnuTaHue, (popMHpoBaHHE KYJBTYPbl 3A0POBbS H 3MOLHOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO NPUMEHSATh MaTeMaTUYECKUE 3HAHUS B MHTEPECaX CBOErO 3/I0pPOBbS, BEJIECHUS
310pOBOr0 00pa3a >KM3HU (3J0pOBOE MUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U OTIbIXA,
perynspHas (Qu3nyeckas aKTHMBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pedieKkcuu, MpU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO Ke MpaBa JIpyroro 4eloBeka,

7) 3K0JI0rNYecKoe BOCIIUTAHUE:

OpHEHTalell Ha MpUMEHEHHEe MaTeMaTHMYeCKUX 3HAHUM Ui pelleHus 3ajJad B 001acTH
COXPAHHOCTH OKpYXKalolleil cpeapl, IUIAHUPOBAHUS TIIOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MOCTIEICTBUM U1  OKpYXAaIoLlel cpeabl, OCO3HAaHHUEM TIJ00AJbHOTO XapakKTepa HKOJOTHYECKUX
po06JieM U IyTel X pelieHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLHAILHON M IPUPOAHON cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSAX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS CBOE
KOMIIETEHTHOCTH 4Y€pe3 IPAKTHUECKYIO AESITEIbHOCTb, B TOM UHUCIIE YMEHHME YUUTHCA y JPYrux
Joel, MpuoOpeTaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OIbITa
APYTHX;

HE00X0IMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUN, B TOM uHcie (OPMYyIUPOBATH HIIEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX M SIBJICHHUAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
NeUIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAallMIO, BOCHPHUHHUMATH CTPECCOBYIO CHUTYAlIHIO
KaK BBI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIE pEIICHHUs W JeHCTBUS,
(GhopMyIHpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUA, (POPMUPOBATDH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEGHUH MEXIy MOHATUSAMH, (QOPMYIUPOBATH ONPEACICHUS IOHATHUH,
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK KIACCU(PUKALMM, OCHOBaHMA I 00OOILEHUS U
CpPaBHEHHUs, KpUTEPUU IIPOBOAMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIUPOBaTh M IPeoOpa3oBbIBATh CYKICHMS: YTBEpAMUTENIbHbIE U
OTpHLIATENIbHBIE, €IUHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTHUBOpeYrsi B (pakrax,
JAaHHBIX, HAONIONEHUAX M YTBEPXKICHUSAX, Ipeajaratb KpUTEpPUM Ul BbISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHJYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

pa3buparh JOKa3aTeabCTBA MATEMaTHYECKUX YTBEPXKJIEHHH (IIpsiMble U OT MPOTHUBHOIO),
IIPOBOJIUTh CAaMOCTOSATEJIBHO HECJIOKHBIE JI0Ka3aTeNbCTBA MaTeMaTHYeCKuX (DakKToB,
BBICTpAauBaTh apryMEHTAlUI0, NPUBOAUTH INPUMEPHI U KOHTPIPUMEpPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXICHUS;

BbIOMpATh cI0CcO0 perieHns yueOHoM 3a1auun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELICHMUS,
BbIOMpaTh HanOoJIee MOAXOAIMINN ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciiefoBaTe/LCKHE JeiiCTBUA.

MCIIOJIb30BaTh BOIMPOCKHI KaK HMCCIIEIOBATEIILCKII MHCTPYMEHT IMO3HAHUSA, (DOPMYIHPOBATH
BONPOCHL, (UKCHPYIOIIHE MTPOTUBOpEUHE, MPOoOJieMy, CaMOCTOSTEIbHO YCTaHABIUBATh
HMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, apTyMEHTUPOBATH CBOIO MTO3UIUIO, MHCHHCE,
MPOBOAUTHh IO CAMOCTOSATEIBHO COCTABIEHHOMY TIUJIaHY HECIOXHBIA HKCIEPUMEHT,
HeOOJbIIOe HCCIeA0BaHNE MO0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OoOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

CaMOCTOSITENNLHO (HOPMYIHPOBaTH 0000IIEHUST M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HAONIOJIEHUsI, HCCIEOBAaHUS, OICHUBATh JOCTOBEPHOCTH IMOJIYYCHHBIX pPE3yIbTaTOB,
BBLIBOJIOB ¥ O0OOIIIEHUN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKKe BBIABUTATH MPEIANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBJIATH HEJJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAINH, JaHHBIX, HEOOXOAUMBIX IS
pelIeHns 3a/1a4H;

BbIOMpAaTh, AHAIU3UPOBATh, CUCTEMATHU3HPOBATh W HMHTEPIPETUPOBATH HHPOPMAIIIIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (opMy MpeACTaBICHUs HHPOPMALUU M WUTIOCTPUPOBATH pellaeMble 3a/auu
cXeMaMH, AuarpaMMaMu, HHOHU rpadukoil 1 uX KOMOWHAIMSIMU;

OLIEHUBAaTh HAaAEKHOCTb MH(POpPMALMU IO KPUTEPUSAM, IPEUIOKEHHBIM YUYUTEIEM WIN
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPUHUMATh M (HOPMYIHPOBATh CYKACHUS B COOTBETCTBHHM C YCJIOBHUSMHU M LEISIMU
o0I1IeHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MHChMEHHBIX
TEKCTax, [aBaTh IOSACHEHUS IO XOLy PEIIEHUs 3aJa4yd, KOMMEHTHPOBAaTh IOJTY4YCHHBIN
pe3yibTar;



B XOJie OOCYXIIEHMsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOW TEMBI, TPOOJIEMBI,
pelaeMoil 3amaur, BBHICKA3bIBATh MJIEW, HAIllEJIEHHbIE HAa TOUCK PEHIeHUs, CONMOCTaBISATh
CBOM CYXKJICHHUS C CYKJIEHUSMHU JPYTUX YJaCTHHKOB JMAJora, OOHapyXHUBATh Pa3IUvHUe U
CXOACTBO TMO3ULUNA, B KOPpPEeKTHOH ¢dopme (opMyaHpoBaTh pa3HOTIAcHs, CBOU
BO3paKCHUS,
® I[IPEACTaBIATh PE3yJbTaThl PEIHICHUS 3a7aud, SKCIEPUMEHTa, HCCIEAOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (opMaT BBICTYIUICHUS € YY€TOM 3aJad Mpe3eHTAlUH U
0COOEHHOCTEH ayTUTOPHH;
® [IOHMMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBHUIYAJIbHOM pabOThHI MpHU
pelIeHnr y4eOHbIX MaTeMaTHUYEeCKHX 3a/1aY;
® [PUHUMATH 1EJIh COBMECTHOW MAESATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOMN
paboThI, pacmpeacniaTh BHABI padOT, JOTOBapUBATHCSA, OOCYXKIATh MPOILECC U PE3yNbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;
® y4acTBOBaTh B I'PYNIOBBIX (Gopmax paboTsl (0OCYX HEeHUS, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI ¥ IPYTHE), BBIOJHATH CBOIO YacTh padOThl U KOOPAWHHUPOBATH CBOU JICHCTBUS C
JPYTUMHU 4JIeHAaMH KOMaH[bl, OLIEHWBATh KA4eCTBO CBOETO BKJaJa B OOLIMI MPOIYKT IO
KpuTepusiM, cHOPMYIMPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUS.
PeryisiTuBHbIE YHHBepPcaJbHbIEe y4eOHbIe j1eiicTBUs
Camoopranu3anmusi:
® CaMOCTOSITENBHO COCTABIISATH IUIAH, aJITOPUTM pPElICHUs 3a7aud (UM €ro 4acThb), BHIOMPATh
croco® pemieHuss ¢ Y4ETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUIA ¢ y4ETOM HOBOW WH(OPMAIIUH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
e BIAJCTh CIIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOJS IpoIecca W pe3yibTara pPemieHUs
MaTeMaTHYeCKOH 3aauu;
® MPeABHJICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHWW 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JEATCIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;
® OICHMBATh COOTBETCTBHE pe3yJbTaTa ACSITEILHOCTH TOCTABICHHOW IEIH W YCIOBUSM,
OOBSICHATh MPUYUHBI JOCTHKCHHS WM HEIOCTYDKCHUS IEJIH, HAXOIUTh OMIMOKY, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIty 00yueHus B 7 kjacceoOydyaromuics MOIyduT CIeyIoIue MpeIMETHbIE pe3yabTaThl:

Yucsia ¥ BbIYUCTICHUSA

BbimonHATe, coueTass ycTHbIE M IUCbMEHHbIE NpPUEMBI, apUPMETHUYEeCKUe JIEHCTBHUS C
palMOHaIbHBIMU YHCIAMU.

HaxoauTp 3Hau€HMs YMCIOBBIX BBIPAXKEHUH, MPUMEHATh pa3HOOOpa3HbIe CIIOCOObI M MPUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHUH, COEPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauTh OT OAHOM (OPMBI 3aITUCH YUCEN K Jpyroi (mpeoOpa3oBbIBaTh JIECATUYHYIO Jpo0Ob
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTU B OECKOHEUYHYIO JIECSATHUHYIO
IpoOb).

CpaBHMBATh U yNOPSAA0YNBATH PALIMOHAIBHBIE YNCIA.

OxpyrisTh yncna.

BBINONMHATE TNPUKUIKY M OLEHKY pe3yJIbTaTa BBIYMCICHHH, OLICHKY 3HAYCHMHM YHMCIIOBBIX
BBIpAKEHUI. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypPaJIbHBIX YU CEIL.

Pemarp mnpakTUKO-OPUEHTUPOBAHHBIE 3a/ayd, CBS3aHHBIE C OTHOLIEHMEM BEJIMYMUH,
IIPONTOPLIMOHAIBHOCTBIO BEJIMYUH, NPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YyJIbTaThl PEHICHUS 3a4ad C
y4€TOM OrpaHHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHMsI



Hcnonp30Barh anredpandeckyr0 TEPMHUHOJOTHIO M CHUMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOCHHUSA y4eOHOTo MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaKEHUM MIPU 3aJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHMs LENOT0 BHIPAKEHUS B MHOTOWIEH IMPHBEICHHEM ITOA0OHBIX
CJIaraeMblIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOKEHUE OAHOWIEHA HA MHOTOYWIEH U MHOTOWIEHA Ha MHOI'OWIEH, IPUMEHSATh
(bopMyIIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IoKEHHE MHOTOWICHOB HA MHOKHUTEIH C ITOMOIIBIO BEIHECEHHS 32 CKOOKH
00111€r0 MHOXKUTEIS, TPYIIIUPOBKHU ClIaraeMblX, IPUMEHEHUs (POpMYIT COKPALIEHHOTO YMHOXKEHUS.

[TpumMensaTh npeoOpa3oBaHKsl MHOTOYICHOB AJIS PELICHUs PasjIMYHbIX 3a]a4 U3 MaTeMaTHUKH,
CMEXKHBIX [IPEIMETOB, U3 pEaIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOICTBA CTENEHEW C HaTypaJbHBIMHM IOKa3aTeIsIMM JAJs IIpeoOpa3oBaHus
BBIPaKCHUM.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHMS C OJHOM IEPEMEHHOW, MPUMEHSS IpaBwia Iepexona OT
HCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTh, ABIIETCSA JIM YMCIIO KOPHEM YPaBHEHMU .

[TpumensTh rpaduyeckre METObI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparh nmpuMepsl Hap 4Mcell, SBJSIOIUXCS PELICHUEM JIMHEHHOIO ypaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Ctpoutb B KOOPAMHATHOHN IJIOCKOCTH I'padUK JMHEHHOTO YPaBHEHUS C JBYMs I€PEMEHHBIMU,
MOJIB3YSICh TpaUKOM, IPUBOAUTH PUMEPHI PELICHUST YPABHEHUSI.

Pemarp cucreMbl [ByX JIMHEHHBIX YPaBHEHMIl C JBYMs IIE€PEMEHHBIMHM, B TOM 4YHCIIE
rpaduyecKu.

CocTaBnATh U pelmaTh JMHEWHOE YPaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHH IO YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4yl ITOJIy4EHHBIN pe3yibTarT.

DOyHKUNH

N3o0paxkaTh Ha KOOPJWHATHON MPSAMON TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM KOOPJIUHATAM,
Jy4M, OTPE3KH, UHTEPBaJIbI, 3alIMCHIBATh YHUCIOBBIE MPOMEXYTKU Ha alreOpanyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKHU MO 33JaHHBIM KOOpJMHATAM, CTPOUTH Ipa(uKu
TUHEeWHBIX QyHKIUi. CTpouTs rpaduk GyHKIMU Y = [X|.

OnuceiBaTh C MOMOUIbIO (PYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMH: CKOPOCTH,
BpeMsl, pPacCTOsIHUE, [IeHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00BbEM padoThHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

ITonumaThs rpaduueckuii crnoco® MpeacTaBIeHUs M aHanM3a HMHGOpMAlMM, HU3BJIEKaTb U
UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHIy 00yueHus B 8 kjacceoOyyaromuics MOIydUT CIeAYIOIUe MpeAMETHbIE pe3yJIbTaThl:

Yucia v BbIYUCTCHUSA

Hcnonp30BaTh HayalbHbIE MPEACTABIEHUS O MHOXECTBE JECHCTBUTENBHBIX YHCEN IS
CpPaBHEHHUS, OKPYIJIEHHS M BBIYMCIEHUH, HU300pakaTb JEHCTBUTENbHBIE YHCIAa TOYKAMU Ha
KOOPAMHATHOU IIPSIMOA.

[IpumensTh MOHATHE apU(pMETHUYECKOTO KBaJAPAaTHOIO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHU,
UCTOJNb3ys TP HEOOXOAMMOCTH KaIbKYJIATOpP, BBINOJIHATE MpeoOpa3oBaHUs  BbIpAXKEHUH,
coJiepKallMX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30Bath 3amucy OOJBIIMX M MaJbIX YHCEN C TIOMOIIbIO AECATHYHBIX ApoOeil 1 cTeneHen
yucna 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHATh TOHATHE CTENEHH C LEJNbIM II0Ka3aTesleM, BBINOJIHATh IPeoOpa3oBaHUsA
BBIPAKEHUI, COAEPIKALLUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BhINONHATE TOXKECTBEHHBIE IPe0OPa30BaHuUs pallMOHAIBHBIX BBIPQ)KEHUI HAa OCHOBE MpPaBUII
JEHCTBUI HAaJl MHOTOYWICHAMHU U aJIreOpanvdecKuMHE TPOOSMHU.

PackiagpiBaTh KBaZpaTHBIN TPEXUICH HA MHOKHTEIH.

[TpumensaTh MpeoOpazoBaHMs BBIPAKECHUN I PEUICHUs Pa3IMYHBIX 3a]ad U3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKH.

YpaBHeHNS U HEPABEHCTBA



Pemarsb nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHBIE YPABHEHUS, CBOJSIINECS K HUM,
CHCTEMBI IBYX YPAaBHEHHH C IBYMsI I€pEeMEHHBIMHU.

[IpoBoauTh mpocTeiiye HCCleA0BaHUS yYPaBHEHUN M CUCTEM YpaBHEHUN, B TOM YHUCIE C
NpUMEHEHHEM TpadUUecKuX IMpelCTaBlIeHU (yCTaHaBIMBATh, UMEET JIM YpPaBHEHHE WMJIIM CHCTEMa
YpaBHEHUI pellIeHusl, €ClIU UMEET, TO CKOJIBbKO, U IIpoyee).

[lepexoauTh OT CIIOBECHOH (OPMYIUPOBKH 33a4M K €€ aaredpandeckoil MOAEIH ¢ OMOIIBIO
COCTaBJICHHS YPaBHEHHUS WJIM CHUCTEMbl YpaBHEHHUI, HWHTEPIPETHPOBATbH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l MOJIY4EHHBIN pe3yibTar.

[IpuMeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB JUIsl CPABHEHHUS, OLICHKH, pellaTh JUHEHHbIE
HEPaBEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBI, AaBaTh IpaUUYECKyI0 WIUTIOCTPAIIUI0 MHOXKECTBA
pelIeHni HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUT

[ToHuMaTh M KUCHONB30BATH (DYHKIMOHAJIBHBIC TOHATUS M SI3BIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYeHHUsI), OINpenessaTh 3HaueHHWe (YHKIMHM [0 3HAYEHHUIO apryMeHTa, OIpeaessaTh CBOWCTBa
¢byHKIMY 110 e€ rpaduKy.

Ctpouts rpaduku 31eMEeHTapHBIX PYHKINN BUA:

y = kix, y = x2,y =x3y = x|, y = VX, onuceIBaTh CBOWCTBA YHCIOBOI (YHKIHH MO €&
rpaduky.

K xonity 00yuenus B 9 kjiacceoOy4yaromuiics MOIyYUT CIECAYIONNE TPEAMETHBIC PE3YIIbTAThI:

Yuciia ¥ BBIYUCICHUA

CpaBHUBaTh U YIOPSJ0YMBATh PALlMOHAJIbHBIE U UPPALIMOHAJILHBIE YHCIIA.

BoimmonusaTe apudmMernyeckue EHCTBUS C pallMOHAIBHBIMH YHCIAMH, COYeTas YCTHBIE U
MUCHMEHHBIE TPUEMBI, BHITIOIHSTH BEIYUCIICHUS C UPPAIIMOHAIIBHBIMU YHCIIAMH.

HaxonuTe 3HaueHUs cTeneHed C LEbIMH IOKa3aTeNs MU M KOpHEH, BBIYMCIATH 3HAYCHUS
YHCIJIOBBIX BBIPAXKEHUH.

OKpyrasaTh EeHCTBUTENbHbBIE YUCIIA, BBIMOIHATh MPUKUAKY Pe3yibTaTa BBIYMCICHUN, OLIEHKY
YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHHS H HEPABEHCTBA

Pemarp nuHeliHble U KBaJpaTHbIE YPAaBHEHUS, YpaBHEHMs, CBOJISAILIUECS K HUM, IpocTeuiine
IpoOHO-pallOHATIbHBIE YPABHEHHUS.

Pemrate cucTeMbl ABYX JIMHEHHBIX YpaBHEHHH C ABYMS MEPEMEHHBIMH W CHUCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OIHO YpPaBHEHHE HE SIBIISAETCS TUHEHHBIM.

Pemarp TekcTOBBIE 3a7aun anredpandeckuM CrocoOOM C MOMOIIbIO COCTABJICHUS YpaBHEHUS
VI CUCTEMBI JIBYX YPAaBHEHHH ¢ IByMsI I€pEMEHHBIMHU.

[IpoBOoNTH MpOCTENIINE MCCIENOBAHMS YPAaBHEHHMM M CUCTEM YPAaBHEHMI, B TOM YHCIE C
pPUMEHEHHEM TpaUuecKuX IMpeJCcTaBleHH (ycTaHaBIUBaTh, UMEET JHM YpaBHEHHE WJIM CHUCTeMa
YpaBHEHUH pellIeHusl, €ClIU UMEET, TO CKOJIBbKO, U TIpoYee).

Pemiate nuHeiiHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pellleHue HEPABEHCTB
Ha YMCJIOBOM IIPSIMOM, 3alIMChIBATh PEIICHHUE C IOMOIIBI) CHMBOJIOB.

Pemate cucteMbl TUHEMHBIX HEPAaBEHCTB, CUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIINE KBAJIpaTHOE
HEPaBEHCTBO, H300pa)kaThb pEUICHHE CHCTEMbl HEPAaBEHCTB Ha YHUCIOBOI NpPSIMOM, 3alUChIBATh
pELIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMYHBIX 3ajady.

DyHKUNH

Pacno3naBaTh (QyHKIMHM H3Y4eHHBIX BUJOB. [loka3bIBaTh cXeMaTHUECKH DPACIIOIIOKEHHE Ha
KOOPJAMHATHOM TIOCKOCTH rpadukoB ¢pyHkuuid Buma: Y = kX, y =kx + b,y =k/x,y =ax2 + bx + ¢,y
=x3, y=1X, Y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHI KO3(HIIMEHTOB, OMICHBATE CBOHCTBA (YHKIHIL.

Crpoutb M wu300pakaTb CXeMaTWYeCKH TrpaduKu KBaApaTHYHBIX (YHKUUH, OINHUCHIBATH
CBOMCTBA KBaJAPATUYHBIX (PYHKITUH 10 UX TpaduKam.

Pacrnio3naBath KBafpaTHuHYIO0 (DYHKIHIO 1O (opMyse, TPUBOAUTH HMPUMEPHl KBaJpPaTUYHBIX
GyHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TCOMETPHH.

YucnoBbie NOCTAEA0BATEIHLHOCTH U NPOrPeccuu

Pacnio3naBath apu@MeTHUECKYyI0 M TE€OMETPUYECKYIO IPOTPECCHMH MpU pPa3HBIX CHoco0ax
3aJJaHUA.



BBINONHATE BBIUMCIEHUS C MCIOJIB30BaHMEM (opMyn N-ro wieHa apudMeTHUecKol Hu
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbl OCIEI0BATEIBHOCTH TOUYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemrate 3amauu, CBs3aHHBIE C YHMCIOBBIMHU IIOCIIEOBATEIbHOCTIMHU, B TOM YHUCIIE 3aJa4d U3
peanbHOM KHU3HHU (C UCTIOIB30BAHUEM KATIBKYIATOPA, UPPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/n NMPOrpaMmblI Bcero Konrpoakneie  Ipakrueckue o0pa3oBaTte/ibHbIE

padoThI padoThI pecypes
1 Yucna u BelunclieHus. PammonanbHbIe o5 5 0 bu6mmoreka [IOK

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

2 AnrebpanuecKue BEIPAKCHHS 27 2 0 ﬁgg;?/ﬁee%asieﬁﬂ 415090
bubmuorexa [JOK

3 Y PABHCHHS! H HEPaBCHCTBA 20 1 0 httpS://m.edséf).ru/?f415b90
bubnuorexa [JOK

4 Koopaunats! u rpaduku. OyHKiun 24 1 0 hitps://m.e dS(I)_IO.ru 17£415b90
bubmuorexa [JOK

> Tosroperne 1 0Gobmene 6 1 0 https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 102 - 0

I[TPOTPAMME



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 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
o HanmeHnoBaHue pa3jaesioB U TeM (uudposBbie)
Ne i/m nporpamMMbL Beero KOHTpﬁOJIBHLIe HpaRTﬁPl'leCKl/le 0Bpa30BATEIBHBIE
padoThbI padoThI pecypes
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 1 0 https://m.edsoo.ru/7f417af8
9 Uucna u Beruncienus. CTENeHb ¢ 1eJIbIM 7 0 0 bubmuoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 0 bubnnoreka [JOK
KBanparHbiii TpéxuwieH https://m.edso0.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 0 bubnuorexa [JOK
Anrebpanueckast 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 0 bubnnoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 0 bubnnoreka [JOK
ypaBHEHUIA https://m.edso0.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 DyHKUHH. OCHOBHEIC NOHATHS > 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DymKumy. Hucrobie pynKimn o 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne i 0bobuiene 6 . 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 2 0
[TPOTPAMME
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9 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3aeioB U TeM (uu¢posBbie)
Ne n/m nporpamMMbi Beero KOHT%OJ‘ILHLIC HpaKTﬁnquRne 06pa30OBATEIBHBIE
padoThI padoThl pecypesI
1 Uucna u Berunciienus. JleicTBUTENbHBIC 9 0 0 bu6nmoreka [IOK
qucia https://m.edsoo0.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubmmoreka [JOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 hitps://m.edsoo.ru/7£419d08
bubnuoreka [IOK
> DyHKLHH 16 . 0 https://m.edsoo0.ru/7f419d08
bubnuoreka [IOK
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 0 hitps://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 2 0 bubmmoteka IIOK
3HaHHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Maremaruka. Anrebpa: 7-if kiacc: 0a30BBI ypOBEHb: y4eOHUK, 7 Kiacc/ Makapbldes
I0.H., Munatok H.I'., Hemkos K.W. u apyrue; nox pen. Tenakosckoro C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBO «lIpocBereHne,

* Anrebpa, 8 wiacc/ MakaperueB FO.H., Munmgiok H.I'., Hemkos K.M. u apyrue; mon
penakuueit TensikoBckoro C.A., Akimoneproe oduiectBo «M3aarenbctBo «IIpocBenienuey;
* Aurebpa, 9 xkmacc/ MaxkapeiueB FO.H., Munmrok H.I'., HemkoB K.W. um npyrue,
AxumonepHoe obmectBo «M3narenberBo «IIpocBemenue.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Maremaruka. Anrebpa: 7-il kiacc: 0a30BBI YPOBEHb: y4eOHHK, 7 Kiacc/ MakapbIieB
IO.H., Munmtok H.I'., HemkxoB K.M. u gpyrue; nmoxg pen. TensikoBckoro C.A.,
Axkmmonepnoe obmectBo «M3natenbctBo «IIpocBemnieHue;

Anrebpa, 8 xmacc/ MaxkaperueB FO.H., Munntox H.I'., Hemkos K.W. u apyrue; nox
penakuueit  TemsaxoBckoro  C.A., AkmuonepHoe obmectBo  «M3marenbcTBo
«IIpocBemenuey,

Anrebpa, 9 kmacc/ MakaperueB HO.H., Munmoxk H.I'., HemkoB K.M. u npyrue,
Axunonepnoe o6mectBo «M3narenbctBo «IIpocBemienuey;

Maremaruka. AnreOpa: 7-9 kiaccel: 0a30BBI ypOBEHB: METOJMYECKOE IMOCOOHE K
npenMeTHOW nuHUM yuyeOHukoB mo anredpe HO.H.MakapeiueBa, H.I'.Munnrox,
K.N.HemkoBa u np. AkumonepHoe o6mectBo «M3narenberBo «IIpocBenieHue»
Anrebpa, 7 wmacc/ Jumaktuyeckme martepuansl JKoxoB B.M., Makapeue HO.H.,
Mungrok H.I'. Akunoneproe o6miectBo «M3natensctBo «IIpocBemenuey;

Anrebpa, 8 kimacc/ [umaxtuueckue wmarepuansl Koxo B.UM., Makapsiues HO.H.,
Mungrok H.I'. Akunoneproe o6mectBo «M3natenberBo «IIpocBemenuey;

Anrebpa, 9 knacc/ upaxtumueckue wmarepuansl Koxo B.UM., Makapsiues HO.H.,
Munnrok H.I'. AknimonepHoe o6mmectBo «M3narensetBo «lIpocBerienne;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

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

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

https://m.edsoo.ru/7f419d08

https://resh.edu.ru/subject/16/7/

https://resh.edu.ru/subject/16/8/

https://resh.edu.ru/subject/16/9/
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