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MNOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO 0O0IIEero oOpa3oBaHus: OHa 00eCIeuynBaeT
U3y4eHHE IPYTUX NUCIMIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M T'yMAaHUTAPHOTO IMKIJIOB, €€ OCBOCHHE
HE0O0XO0IUMO JIJIs POJIOJKEHHS] 00pa30BaHMs U B TOBCEIHEBHOM ) U3HU. Pa3BuTHEe y 00yUaronmxcs HayqYHbIX
NpPEICTAaBICHUNA O MPOMCXOXKACHUU M CYHIHOCTH anredpanyeckux aOCTpakuui, crocode OTpaKeHHs
MaTeMaTUYeCKON HayKOW SBJIIGHUH W MPOLECCOB B MPHUpPOJAE U OOIIECTBE, POJIM MaTeMaTH4YEeCKOIro
MOJCIMPOBAHUsI B HAyYHOM T[IO3HAHHMM U B TPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MUPOBO33PEHUS 1 KQUeCTB MBIIIICHHUS, HEOOXOAUMBIX JJIs a1allTallii B COBPEMEHHOM LIU(pOBOM 0OI1IIeCTBE.
Nzydenune anredpsl obecrieynBaeT pa3BUTHE YMEHHs HAOIIOAAaTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTH MBILIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JEWUCTBUA U
BBIBOZIBI, (POpMYIHpOBaTh yTBepkIeHHs. OCcBOeHHE Kypca aiareOphl 00ecrednBaeT pa3BUTHE JIOTHUECKOTO
MBILUICHUST 00YYaIOIUXCS: OHU UCHOJIB3YIOT NEAYKTUBHBIE U MHIYKTHUBHBIE pacCyKIeHHs, 00001IeHue u
KOHKpETH3aIuIo, adcTparupoBanue u aHanoruro. O0ydeHue anreOpe mpernoyiaracT 3HaYUTEIbHBIA 00bEM
CaMOCTOSITENILHOM JIEATENbHOCTH OO0YYaroIIMXCs, MOATOMY CaMOCTOSITEIbHOE pEIICHHE 3a/ad sBIISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHILINIIA O0yYEHUSI.

B cTpykType nporpaMmmel yueGHOTO Kypca «Anredpay i1t OCHOBHOTO 001Iero o0pa3oBaHust OCHOBHOE
MECTO 3aHUMAIOT COAEP)KATEIbHO-METOJMYECKUE JMHUU: «Uncna W BBIYHCICHUA», «AnreOpamyeckue
BBIpQXCHUSY, «YpaBHEHUS U HepaBeHCTBay, «DyHKIuN». Kaxaas U3 aTux coaepkareabHO-METOANYECKUX
JMHUAN Pa3BUBACTCS HA MPOTHKEHUH TPEX JIET U3YUEHHsSI Kypca, B3aUMOACUCTBYS C IPYTHMH €ro JHHUAMU. B
XoJle M3y4eHHs Yy4eOHOro Kypca oOydaromuMMCs MPUXOTUTCS JIOTHYECKH pacCyXIaTh, MCIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Anre0pa» BKIHOYEHBI
HEKOTOPBIE OCHOBBI JIOTUKHU, MPEACTABICHHBIC BO BCEX OCHOBHBIX pa3jiejaX MaTeMaTHYeCKOro 00pa3oBaHUs
U CHOCOOCTBYIOIIME OBJIQJACHUIO OOYYAIOUIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHUECKOTO S3bIKa.
CopepxaTenpHOM ¥ CTPYKTYpHOW OCOOEHHOCTBhIO y4yeOHOro Kypca «AnreOpa» SBISETCA €ro
WHTEIPUPOBAHHBIN XapaKTep.

Conepxanne nuHMM «Yucna M BBIYMCIEHUS» CIYXKUT OCHOBOW Ui JalbHEMIIEro H3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OYUAIOMIMXCS JIOTHYECKOTO MBIIIICHHS, (JOPMHPOBAHUIO YMEHHS
NOJIb30BAaThCsl AJITOPUTMAMHU, a TaKXKe NPUOOPETEHUIO MPAKTUYECKMX HABBIKOB, HEOOXOIUMBIX IS
MIOBCEHEBHOM KU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs CBS3aHO C
paloHaIbHBIMU M HUPPAIOHATBHBIMU YUCIAMU, (POPMUPOBAHUEM TMPEACTABICHUN O JEHCTBUTEIHLHOM
yucrie. 3aBepIIeHue OCBOCHHS YUCIIOBOM JIMHUKA OTHECEHO K CpEeTHEMY 00111eMy 00pa30BaHHUIO.

Conepxanue AByX anreOpandeckux JMHUH — «AnreOpandeckue BBIPAKEHHUS» U «YpaBHEHUS H
HEPaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHHIO Y OOYUAIOLIUXCSl MATEMAaTUYECKOTo annapaTta, He00X0AUMOro
JUI pelIeHus 3aJjad MaTeMaTHKH, CMEXHBIX MPEJAMETOB U NPaKTUKO-OPUEHTHUPOBAHHBIX 331a4. Ha ypoBHe
OCHOBHOTO 001Iero 00pa3oBaHusl Y4eOHBIH MaTepuall TPYNIHPYETCS BOKPYT PAMOHAIBHBIX BBIPa)KEHHM.
Anrebpa NEMOHCTPUpPYET 3HAYEHHE MAaTeMaTHKH Kak s3bIKa Ui MOCTPOCHUS MAaTeMaTHYECKUX MOJeNeH,
OTIMCaHMsI TIPOIIECCOB U SIBIICHUH pealbHOTO MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKkkKe JalbHeHIee
pa3BUTHE AITOPUTMUYECKOTO MBIIIIJIEHUS, HEOOXOJUMOT0, B YACTHOCTH, JUIsI OCBOEHHSI Kypca HH(POPMATUKH,
U OBJIAJICHUE HAaBBIKaMU JETYKTUBHBIX paccyxaeHui. [IpeoOpazoBaHre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUsI, CIIOCOOHOCTEH K MaTEMaTHYEeCKOMY TBOPUYECTBY.

Conepkanne GyHKIIMOHATHHO-TpadUUECKON JTMHUHU HAIEJICHO HA MOJydYeHne 00yJaronMMUCs 3HaHUN
0 (QYyHKIMAX Kak BaXHEUIIeW MaTeMaTHYeCKOM MOJENM Ui ONUCAHMs U UCCIEI0BaHMS pa3HOOOpa3HBIX
NPOIIECCOB M SIBJICHWH B TpHUpone M oOmectBe. M3yueHme wmarepuaia CIOCOOCTBYET pPa3BUTHIO Y
0o0yYaroIuXxcsi yMEHHUS MHCIONb30BaTh pPA3UYHbIE BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MAaTEMaTUKH —
CIIOBECHBIC, CHUMBOJHMYECKHE, Trpadudeckne, BHOCHUT BKJIal B (OPMHUPOBAHHWE NPEICTABICHUH O POJIH
MaTeMaTUKHU B Pa3BUTHH [IUBUIN3AIUU U KyIbTYPHL.

CormnacHo yuyeOHOMY IJIaHy B 7-9 Kiaccax m3ydaeTcsi yaeOHbIN Kypce «Anredpay, KOTOPBIA BKIIFOYAET
CJICAYIOIIME OCHOBHBIE pa3felibl cojepxaHus: «Hucma v BBIUUCICHUSNY, «ANreOpanyecKue BBIPAKCHUS,
«YpaBHEHMS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzyuenmne ydyeOHOro Kypca «Anredpa» orBogurca 306 gacoB: B 7 kimacce — 102 yvaca (3 yaca B
Hezeno), B 8 kiacce — 102 yaca (3 gaca B Hegenio), B 9 kiacce — 102 ygaca (3 yaca B HEeNi0).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYHMCTICHUSA

JpoOu 0OBIKHOBEHHBIC M JICCSITHYHBIC, IEPEX0T OT 0HON (popMbl 3anucu napodeit k apyroi. [Tonsrue
palMoHaNBFHOTO YHCTA, 3allCh, CPAaBHEHME, YMOPSAOYMBAHUE PAMOHAIBHBIX 4YHcel. Apudmernueckue
JIeMCTBUS C pallMOHAIBHBIMU yuciIaMu. Perienue 3a1a4 u3 peaabHOM NPaKTUKU HA YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeNeM: ONpeAesieHHe, NMpeoOpa3oBaHHE BHIPAKEHUH HAa OCHOBE
olpesieNieHus], 3anuch OonbmmMx uucen. IIponeHTsl, 3anmuch NPOLEHTOB B BUAE IpoOM U ApoOu B BUAE
IPOLEHTOB. TpU OCHOBHBIE 3a/1a4 HA IIPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEaIbHONU IPAKTUKHU.

[IpuMeHeHne TPU3HAKOB IAEIMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUS

[lepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C EpPeMEHHOM. JlonmycTUMbIe 3HaUEHUS! IEPEMEHHBIX.
[lpencraBieHrne 3aBUCUMOCTH MEXJy BeJIMUYMHAMM B Bujae ¢Gopmyibl. Beruncinenus no dopmynam.
[Ipeobpa3oBanne OYKBEHHBIX BBIPAXKEHHM, TOXKIAECTBEHHO pPaBHBIE BBIPAXKEHUS, MpaBUiia MPeoOpa3oBaHUs
CYMM M IIPOU3BEJCHUH, PaBUJIa PACKPBITHS CKOOOK U MPUBEIEHUS MO00HBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeJIeM.

OpnnowieHbl U MHOrowieHsl. Crenens MHOrouaeHa. ClioKeHue, BBIMUTaHUE, yMHOKEHHE MHOTOWICHOB.
®opMyJIbl COKpaIEHHOIO YMHOXKEHHUS: KBaJlpaT CyMMBI U KBaJpatT pasHocTU. PopMyiia pa3HOCTH KBaIpaTOB.
Pa3noxeHne MHOro4J€HOB Ha MHOYKUTEIIN.

YpaBHeHus 4 HepaBeHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUsI, IpaBUiIa IpeoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTh YPaBHEHUIA.

JInHeliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIO KOPHEH JIMHEWHOIO YPAaBHEHMWs, DPEIICHHE
JIUHENHBIX ypaBHeHHH. CoOCTaBlIeHME YpaBHEHMH IO YCJIOBHMIO 3aJaud. PellleHuMe TEKCTOBBIX 3anad ¢
MMOMOUIBIO YPABHEHUH.

JluneliHoe ypaBHEHHE C IBYMs NepeMEHHBIMU U ero rpaduk. Cucrema JByX JTUHEWHBIX YpPaBHEHHH C
JBYMsI IepeMEHHbIMU. Pelienne cuctemM ypaBHeHUH criocoOoM moicTaHOBKU. [IpuMepsl perieHns TeKCTOBBIX
3a/1a4 ¢ TOMOUIbIO CUCTEM YPaBHEHHUH.

DOyHKIUHA

Koopaunara touku Ha mnpsmoil. UucioBele NpPOMEXYTKH. PaccTosHMe Mexay IBYMS TOYKAMM
KOOPJIMHATHOU IIPSIMOM.

[TpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opAMHATA TOYKU Ha KOOPIMHATHOM
wiockocTd. Ilpumepsl rpaduxos, 3amaHHbIX (opMynaMu. UteHue rpadukoB peagbHBIX 3aBHUCHUMOCTEM.
[Monarue ¢ynkumu. I'paduk ¢ynkumuu. CpoiictBa ¢ynkuumit. Jluneiinas ¢ynkuus, e€ rpaduk. I'paduk
bynkimu Y = |X|. I'paduueckoe penieHne TUHEHHBIX YPaBHECHUN M CHCTEM JIMHEHHBIX YPaBHEHHIA.

8 KUIACC

Yucsa v BBIYUCICHUSA

KBanpatusiit kopenb u3 uucia. [lonsitue o0 mppanuoHanbHOM uucie. JlecsTHuHbIe MPUOTUKEHUS
UppanvoHaIbHBIX uucen. CBoiicTBa apudMeTHUecKWX KBaJpaTHBIX KOpPHEW M HX TNPUMEHEHHE K
peoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHUI 1 BIUMCICHUSIM. JleficTBUTEIbHBIE YHCTIa.

Crenens ¢ 1enbIM I0Ka3areaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHCa.

Anrebpanyeckue BelpakeHUsIAJredpandecKkue BbIpakKeHust

KBanpaTHblil TpEXUIIEH, pa30kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckas npoOb. OCHOBHOE CBOMCTBO anreOpanyeckor apoOu. CrokeHue, BBIYUTAHHE,
YMHOXXEHHE, JiefIeHHEe anreOpanyeckux Apooeil. ParronanbHbie BRIpakeHHs U MX IpeoOpa3oBaHue.

VYpaBHEHNs U HEPAaBEHCTBAY pABHEHUS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opMmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenwue
ypaBHEHUH, CBOASIIMXCS K JIMHEWHBIM U KBaApaTHBIM. [IpocTeiimue npoOHO-palinoHaIbHbIe YPaBHEHUS.



['paduueckas uHTEpIpETAlMs YPAaBHEHUN C BYMsI TIEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUH ¢
JBYMsI ITlepeMeHHbIMU. [[prMepsl pelieHnst CUCTEM HEJIMHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

UYuciioBble HepaBEHCTBA M MX CBoilcTBa. HepaBeHCTBO ¢ OHON nepeMeHHOW. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHEelHble HEpaBEHCTBA C OJHON INepeMeHHOM. CHCTEMbl JUHEHHBIX HEPABEHCTB C OJHOMU
MIepEMEHHOM.

OyHKIMNPYHKIUT

[Tonstue ¢yukuuu. O61acTh omnpeAeneHUuss U MHOXKECTBO 3HaueHUM ¢(yHkiuu. CrnocoObl 3amaHus
byHKUIN.

I'padux dynkmuu. Yrtenue cBoiictB (yHkiuu mo e€ rpaduky. Ilpumepsl rpadukoB (GyHKIUH,
OTpaKAIOIIUX peabHbIE MPOLIECCHI.

OYHKINY, OMHCHIBAIOIIUE MPSMYI0 M OOpaTHYI MHPONOPIMOHATIbHbIE 3aBUCHMOCTH, UX TpaduKu.
Oynxupn Y = X2, Y = X3, y = \X, y=|X|. Tpadudeckoe pemenne ypaBHEH I i CHCTEM ypaBHEHHIL.

9 KVIACC

Yucia ¥ BLIYUCICHUSA

PanmonanbHbie uunciia, UppanMoOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE JECATUYHBIC JPOOH.
MHOXeCTBO JEHCTBUTEIbHBIX YHUCEN, JEHCTBUTENbHbIE YHUCIAa KaKk OECKOHEYHbIE [ECATHYHBbIE IPOOH.
B3anMHO OJHO3HAaYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JIEHCTBHUTEIBHBIX 4YHMCEII M KOOPAMHATHOMN
MPSIMOH.

CpaBHeHuE 1eNCTBUTENbHBIX YUCEIl, apu(PMEeTHYECKUE NEUCTBUS C IEHCTBUTEIbHBIMU YHCTIAMH.

Pa3zmMepbl 00bEKTOB OKPYKAOILIEr0 MUPA, ATIUTEIBHOCTb IPOLECCOB B OKPYIKAIOLIEM MHUPE.

[TpuOnmxk€HHOE 3HaUYE€HUE BEJIWYUHBIL, TOYHOCTh NpubmmkeHus. Oxpyrienue uucen. [lpuxuaka u
OLICHKA PE3YJIbTaTOB BBIYMCIICHUN.

YpaBHeHUsI M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHue. PenieHne ypaBHEHH, CBOAAIIMXCA K KBaIpaTHbIM. bUKBapaTHOE ypaBHEHHE.
IIpuMmepsl pellieHNs] YpaBHEHUM TPETbEU U YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOGHO-pallMOHaNbHBIX YpaBHEHUH. PelleHne TeKCTOBBIX 3a/1a4 anreOpanuyeckuM METOJIOM.

VYpaBHeHUe C ABYMs NEpPEMEHHBIMH M ero rpaduk. PemeHue cucreM AByX JIMHEHHBIX YpaBHEHHH C
JIBYMs IIEpEMEHHBIMU. Pemenne cuctem IByX ypaBHEHUH, OJJHO U3 KOTOPBIX JUHEHHOE, a IPyroe — BTOPOH
crenenu. ['paduyeckas MHTEpHIpeTaLUs CUCTEMBbl YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OAHOW IepeMEHHOH. PelleHne cucTeM JIMHEWHBIX HEPAaBEHCTB C
onHOW mnepeMeHHOM. KBaapaTtHble HepaBeHcTBa. ['paduueckas HMHTeprperanusi HEpaBEHCTB M CHUCTEM
HEPaBEHCTB C JBYMS IIEPEMEHHBIMH.

OyHKIMnPYHKIUT

KBanparuunas ¢ynkuus, e€ rpadux u cBoiictBa. [lapabona, KoopAMHATHI BEPIIMHBI Mapadboibl, OCh
CUMMETpPUHU TapaboJIbl.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTsa.

YuciioBble nocIe0BaTeIbHOCTY YHCI0BBIE MOC/Ie10BATEILHOCTH U IIPOrPecCHHU

[TonsiTvie ynCNOBOI MOCIEIOBATENLHOCTH. 3a/1aHNE MTOCIEA0BATEILHOCTH PEKYPPEHTHOM hopMyIoil u
dopmynoii N-ro uneHa.

Apudmernueckass M reomerpuueckas nporpeccur. Popmynbl N-ro uieHa apupMeTH4YecKOH u
T€OMETPUYECKON MTPOTrPECCUi, CYMMBI IIEPBBIX N YICHOB.

N3o0pakeHne 4aeHOB apuMETHUECKOH U TEOMETPUUECKON MPOrPECCHil TOUYKaMH Ha KOOPAMHATHOU
IUIOCKOCTH. JIMHEMHBIN M KCIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JINYHOCTHBIE Pe3yJbTAaThl OCBOCHHS IIPOrPaMMbl YU€OHOTO Kypca «ANredpa» XapaKTepu3yrTcs:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MIPOSIBJICHUEM HHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCUMCKOW MaTEeMaTHUKH, IICHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUAM POCCUUCKHX MATEMATHKOB W POCCHUMCKOM MAaTEMATHYECKOW IIKOJbI, K
HCITOJIb30BAHUIO 3TUX JOCTIKEHUN B IPYrUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMTOJTHEHUIO 00S3aHHOCTEH IpakIaHMHA M PEATTU3AIMK €T0 MPaB, MPEACTABICHUEM O
MaTEeMATHYECKUX OCHOBaX (YHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHHH, MPOIEAYP TPakITaHCKOTO
oOmiectBa (HampuMep, BEIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO STHYECKUX MPOOIeM, CBA3aHHBIX C
MPaKTUYECKUM MMPUMEHEHHUEM JTOCTHXKCHUN HayKH, OCO3HAHUEM BaXXHOCTH MOPAIbHO-3TUUECKUX TPUHITUIIOB
B JICSITENILHOCTH Y4EHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHBHOE Y4acTHE B PEIICHUH MTPAKTUYECKHX 3a/1a4 MaTeMaTHUECKOM HAlIPaBIIEHHOCTH,
OCO3HAaHMEM BAXKHOCTH MATEMAaTHYECKOro OOpa3oBaHMS Ha MPOTSHDKEHUM BCEW JKM3HHM I YCIEUIHOM
npo(ecCHOHANBHOM JEATENIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHAMBUIYaTbHOW TPAGKTOPUU OOpa30BaHUS W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECCTBEHHBIX MMOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPUATHIO MAaTEMaTHYECKUX 00BEKTOB, 33134,
pelieHui, paccy AeHIH, YMEHUIO BUJETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIMEN B JIESITEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBIEHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa, MPUPOJLI U OOIIEeCTBa, MOHMMAHUEM MaTeMaTHYeCKON HayKd Kak
chepbl UeTOBEYECKON ACSITENBHOCTU, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJIsi Pa3BUTHS ITUBUIIU3AIINH,
OBJIQJICHMEM SI3BIKOM MAaTEMaTMKM W MAaTeMaTHYeCKOM KyJIbTYpOl KakK CpEeJCTBOM IIO3HAaHUA MUDa,
OBJIQJICHHEM MPOCTEHIITMMHU HABBIKAMH MCCIICIOBATEIHCKON JACATEIHHOCTH;

6) ¢usnueckoe BocnuTaHue, GOpMHpPOBAHME KYJbTYPbl 3A0pPOBbSI W 3MOLMOHAJIBLHOIO
Os1aronmosyqusi:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUUECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbs, BEAEHUS 310POBOrO
oOpa3a *H13HU (370pOBOE MUTaHKE, COATIAHCUPOBAHHBIN PEXXUM 3aHATHI U OTAbIXA, peryispHas ¢puznueckas
AKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha ONMIMOKY U TAKOTO K€
mpaBa JAPyroro 4ejaoBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTAIMEH Ha MPUMEHEHUE MaTeMaTHUYECKUX 3HAHUHN JJIsl pelieHus 3a71a4 B 00JJaCTH COXPaHHOCTH
OKpY’KaloIllel Cpe/ibl, IIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOXKHBIX MOCJEACTBUI ISl OKPYKaIOIIEH
Cpebl, OCO3HAHUEM TII00ATEHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH X PEIICHUS;

8) axanTanus K MI3MEHAIUMCS YCJIOBUAM COUMATBHOM M MPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHSX HEOINPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NI€ATEebHOCTh, B TOM UHCJIE YMEHUE YUYUTBhCA Yy JAPYTHUX JIIOJAEH,
npruoOpeTaTh B COBMECTHOM JICSITEIIBHOCTA HOBBIC 3HAHUS, HABBIKM M KOMIIETCHITUU U3 ONBITA IPYTHX;

HEO0OXOUMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHMI, B TOM uucie (GOpMyIHpoBaTh UIEH, MMOHSITHS,
TUTIOTE3bI 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIE paHEe HEM3BECTHBIX, OCO3HABATH ACPUIIUTHI COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;



CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIIHIO KaK BBI30B,
TpeOyromuii KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PELLICHUS U AeHCTBUSL, HOPMYIUPOBATH U OIICHUBATh
PHUCKH U TIOCHENCTBHS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHUN MEXAY MOHATHAMH, (QOPMYIUPOBATH ONPEICICHUS TIOHSATUH, YCTaHABJIMBATH
CYILIECTBEHHBIA MPHU3HAK KJIAaCCU(UKALMK, OCHOBAHUS i1 0OOOIIEHUS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (opMmynupoBaTb U  NPeoOpPa3OBBIBATh CYKICHHUS:  YTBEpAUTEIbHBIE H
OTpUIATeNIbHbIC, EAMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJISITH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUYHS B (PaKTaxX, NaHHBIX,
HaOJNIOZCHUSAX W YTBEPKACHHSX, TpeasiaraTh KPUTEPHUH U1 BBISBICHUS 3aKOHOMEPHOCTEH M
MPOTHUBOPEUHNL;

JIeTIaTh BBIBOJIBI C  HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

pa3bupath J0Ka3aTeIbLCTBA MATEMATHYECKUX YTBEPKACHHH (ITPSIMbIE U OT MPOTUBHOTO), IPOBOIUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE ~ JIOKa3aTeJbCTBA  MaTeMaTHYECKUX  (PAaKTOB, BBICTpaUBATh
apryMeHTallllo, TPUBOAUTH TPUMEPbl M  KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
paccyXJIeHHUs;

BbIOUpaTh Ccroco0® pemieHuss y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHHS,
BbIOMpaTh HanOoIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEeI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (OPMYIHPOBATh BOIPOCHI,
dbukcupyronme npoTUBOpeUre, IpodIeMy, CaMOCTOSTENbHO yCTaHABIMBATh UCKOMOE M JTAHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHE;

MPOBOAMUTH O CAMOCTOSITENILHO COCTaBICHHOMY IUJIaHY HECTIOXKHBIM JKCIIEPUMEHT, HeOONbIIoe
UCCIIEIOBAaHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXTy COOOI;

CaMOCTOSITENNbHO (OpMyNHUpOBaTh OOOOIIEHWS W BBIBOJIBI IO pe3ylbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs!, HCCIE0BaHUs, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJNbTAaTOB, BHIBOJOB
000011IeHHNI];

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCca, a TAKKE BBIABUTATH MPEAINOJIIOKEHHUS O €ro
pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITh HEIOCTATOYHOCTh U M30BITOYHOCTh WH(GOPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS PEIICHHUS
3a]a4u;

BBIOUpaTh, aHATH3UPOBATH, CHCTEMATU3UPOBATh U WHTEPIPETHPOBATH HH(DOPMAIMIO Pa3TUIHBIX
BUJIOB U (DOPM TMpeICTaBICHHUS;

BBIOMPATh (OpMy TpeCcTaBICHUs] HHGOPMAIINKM W WILTIOCTPUPOBATH PEIIaeMble 3aJ1adil CXeMaMH,
JruarpaMMmamu, HHOW rpaduKoi U UX KOMOMHAITUSIMU;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMU 1O KPUTEPHSIM, NPEIJIOKEHHBIM YUYUTETIeM WIIH
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTEHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



BOCIIPUHUMATEH U (DOPMYIHPOBATH CYXKIACHHS B COOTBETCTBUHU C YCIOBUSIMU U LIEISMH OOIICHHSI,
SICHO, TOYHO, TPAMOTHO BBIpAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMHMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh TOJYYCHHBIN PE3yJIbTaT;

B X0/i¢ OOCYXKICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOU TeMBbI, MPOOIEMBI, PeIIaeMOi
3a/1aud, BBICKA3bIBaTh WJICH, HALICJICHHBIC HA MOMCK PEIICHHS, COMOCTABISATH CBOU CYXKICHHUS C
CY)KJICHUSIMH JIDYTUX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3jMdUe M CXOACTBO IO3MIIMH, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

MPEACTABISITh  PE3yJbTAaThl  PEIICHUS  3aJa4d, OSKCIEPHUMEHTa, WCCICIOBAaHUSA, IIPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOopMaT BBICTYIUICHUS C YYETOM 3a1a4 MPE3CHTAMA U 0COOEHHOCTEH
ayJIUTOPHH;

MMOHUMATh M MCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIWBHUAYAIHHOW PAaOOTHI IPH PEIICHUH
y4eOHBIX MaTeMaTUYECKUX 3a]1a4;

MIPUHUMATh IIeJIb COBMECTHOM JESTEIIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPabOTHI,
pacrpeensiTh BUIIbI paboT, JOrOBapUBaThCA, 00CYKIaTh MPOLIECC U Pe3yNabTaT paboThl, 00001IaTh
MHEHHS HECKOJBKUX JIIOICH;

y4acTBOBATh B IPYIIOBBIX opMax padoThl (00CykaeHUsl, 0OOMEH MHEHUSMHU, MO3TOBBIE IIITYPMbI U
JIPYTHE), BHIIOIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOU ACUCTBUS C JPYTHUMHU YJICHAMHU
KOMaH/Ibl, OILICHMBaTh KayeCTBO CBOEr0 BKJIaJa B OOMUMHA TPOIYKT IO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuszanmsi:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, aITOPUTM PELIEHUS 3aauu (WM €ro 4acThb), BHIOUpATh CIIOCO0
peuieHus: ¢ y4ETOM HMMEIOIINXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUY.

CaMOKOHTpOJIb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

BIAJETh CIOCOOAMHM CaMOINPOBEPKH, CAMOKOHTPOJS THpolecca U pe3yibTaTa peLleHUs
MaTeMaTUYECKOH 3a7aun;

HpeBUJETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IPU PEILIEHUU 3a/1a4l, BHOCUTh KOPPEKTHBBI
B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAl/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE pe3yJIbTaTa JEATEIbHOCTH IMOCTABICHHOM LEJIN U YCIOBUSAM, OOBACHSTD
OPUYUHBI  JOCTMDKEHUS WM HEAOCTWXKEHMsS IeNM, HaXOAWTh OHIMOKY, JaBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0y4yenus B 7 kijacce o0y4Jaronuics MoyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:
Yuciia v BEIYMCIECHUAS
BrImoTHATE, coueTas yCTHBIE M TUCBMEHHBIC TPUEMBI, apu(PMETHIECKHE IEUCTBHS C PAIIMOHATLHBIMU

YUCJIaMHU.

HaxonuTh 3HaueHHs YHCIOBBIX BBIPAXKEHHM, MPUMEHSTh pa3HOOOpa3Hble CHOCOOBI U TPUEMBI
BBIYUCIICHHS] 3HAYCHUN APOOHBIX BBIPAXKEHUH, CO/IEPKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE TPOOH.
[lepexonuTh OT 0AHOHN (hOPMBI 3amMcH yucen K Jpyrod (MpeoOpa3oBbIBATH NECATUUHYIO JIPOObL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO IpOOBb).
CpaBHUBATh U YIOPAI0YNBATH PAllMOHAIBHBIE YHCA.

OxpyrysTh uncna.

BbINOTHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BBIUMCICHHUM, OLEHKY 3HAYEHUI YMCIIOBBIX BBIPAKEHUH.
BbInonHATE AEMCTBUSI CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISAMMU.

[TpuMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJbHbIX YHCEI.



Pemath  NpakTHKO-OPUEHTUMPOBAHHBIE  33Jaud,  CBSA3aHHBIE C  OTHOLICHHWEM  BEJIUYHH,
IIPONOPLUOHAIILHOCTBIO BEJIMYUH, IPOLCHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIIECHUS 33a1a4 C Y4ETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPHUBAEMBIX OOHEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb30Bate anredpandeckylo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B MPOIECCE OCBOCHUS
y4eOHOro MaTepuaia.

Haxonute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe mpeoOpa3zoBaHus LEN0ro BEIPaXKEHUSI B MHOTOWIEH NIPUBEIEHUEM MOA0OHBIX ClIaraeMblX,
PacKpbITHEM CKOOOK.

BBINONHATP yMHOXKEHHME OJHOWIEHa HAa MHOTOWIEH W MHOIOWIEHa Ha MHOTOWIEH, NPUMEHSThH
(dopMyIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKeHUEe MHOTOYJICHOB HA MHOXKUTEJIN C IOMOIBIO BEIHECEHHSI 32 CKOOKHU 00I1Iero
MHOXHTEJISI, TPYIITUPOBKHU CJIaraeMbIX, IPUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOXKCHHUS.

[TpumensaTH IPeoOpa30BaHUs MHOTOWIEHOB IS PEIIEHUS Pa3InYHbIX 33/1a4 U3 MATEMaTUKH, CMEXHBIX
MPEAMETOB, U3 PEATTbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaIbHBIMU [TOKA3aTeNAMU JUIs IPeoOpa30BaHuUs BBIPAKEHUI.

YpaBHeHus 4 HepaBeHCTBA

Pemars nuHEiHbIE ypaBHEHUS C OZHOW IEPEMEHHOM, IIPUMEHsIS MpaBUiIa MEPEXOAA OT UCXOIHOTO
YpaBHEHHUS K paBHOCUIILHOMY eMy. IIpoBepsTh, ABIISE€TCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupars npuMepbl Tap YHWCEN, SBISIOMIMXCS pPEHICHHEM JMHEHHOTO YpaBHEHHS C JBYMS
IIEPEMEHHBIMH.

CtpouTh B KOOpPIAMHATHOW IUIOCKOCTH TpaduK JTMHEWHOTO YpaBHEHHS C ABYMS IIEPEMEHHBIMH,
HOJIb3YACh T'paQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPAaBHEHUS.

Pemate cucrembl ABYX JTMHEWHBIX YPaBHEHHH C IBYMS IIEPEMEHHBIMH, B TOM YHCJIE TPpaUIECKH.

CocraBiTh U pelaTh JINHEHHOE YPaBHEHNE WIHM CUCTEMY JIMHEMHBIX YPaBHEHHH 110 YCIOBHUIO 3a/1a4H,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIYYE€HHBIN pe3ybTar.

DOyHKIUHA

N300paxaTh Ha KOOpJUHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 3a/JlaHHBIM KOOpJAWHATaM, Jy4H,
OTpE3KHU, UHTEPBAJIbI, 3aMIMCHIBATh YNCIOBbIE IPOMEKYTKU Ha alNredpanyecKoM s3bIKe.

OtmedaTh B KOOpJAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpJIWHATaM, CTPOUTh TIpaduKu
auHeHHbIX QyHKIMH. CTpouTth rpaduk GyHKIMHU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMI M3BECTHBIE 3aBUCHMOCTH MEXIY BEJIMYHMHAMH: CKOPOCTh, BpEMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTh, POU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHre QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crmocod mpencTaBleHUs M aHaidu3a HHGQOpMAIMM, UW3BIEKaTb H
MHTEPIIPETUPOBATh MHPOPMALIHMIO U3 TPApUKOB peaIbHbIX MPOIIECCOB U 3aBUCUMOCTEN.

K koniy o6ydenus B 8 kiaacce 00yJaromuiics MoIyqyuT CIeyIONue MpeIMETHbIE Pe3yIbTaThl:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOYKECTBE JEHCTBUTENBHBIX YHMCEN ISl CPaBHEHUS,
OKpPYTJIEHUS ¥ BBIYUCIIEHUH, H300pakaTh AeMCTBUTEIbHBIC YHCIIA TOUKAMHU Ha KOOPIAUHATHON IIPSIMOM.

[TpuMeHATH NOHATHE APUPMETHIECKOTO KBaJPAaTHOT'O KOPHS, HAXOAUTh KBaJIpaTHbIE KOPHU, UCTIOIb3YS
pu HEOOXOAMMOCTH KaJIbKYJISITOP, BBINOJNHSITH MpPeoOpa3oBaHUsl BBIPAKEHUH, COJEP)KalIUNX KBaJpaTHbIE
KOPHH, UCIIOJIb3YS] CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OONBIINX U MaJbIX YHCEI C MOMOIIBIO AECITUYHBIX JpoOeil U cTeneHel uncia
10.

AuredpanyecKkue BbIpasKeHUs1

[TpuMeHATh TOHSATHE CTEMEHM C LENbIM TOKa3aTeJeM, BBINOJHATh MPeoOpa3oBaHUsl BbIpAKEHUH,
COJIepKAIIMX CTEIEHHU C LEJIbIM IT0Ka3aTeIeM.



BbIMONHATE TOXIECTBEHHBIE MpPEeoOpa30BaHUsl PALMOHAIBHBIX BBIPAKCHUH Ha OCHOBE MPaBUII
JIeMCcTBUI HAJl MHOTOYJIEHAMH U alnredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIIN.

[TpuMmensaTh peoOpa3oBaHusl BBIPAKEHUM AJIs PEeLIeHHs pa3IMyuHbIX 337ad U3 MaTeMaTUKH, CMEXHbIX
IIPEMETOB, U3 PEAIILHON IIPAKTUKH.

YpaBHeHus1 1 HEPABEHCTBA

Pewiats inHelHbIE, KBaAPATHBIC YPABHEHUS U PALIMOHAIbHBIE YPABHEHHUSI, CBOASIIHAECS K HUM, CUCTEMBI
JIByX YPAaBHEHUH C IBYMS IICPEMEHHBIMH.

IIpoBOaNTE IPOCTENIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKux IpeAcTaBieHui (yCTaHaBIMBaTh, UMEET JIM yPaBHEHUE WIIM CUCTEMA YPaBHEHHH pelieHus, eciiu
HMMEET, TO CKOJIbKO, U IIPOYEe).

[Tepexoaute OT cioBecHON (GOPMYIUPOBKU 3akauu K €€ aureOpandyeckoid MOJAEIM C IMOMOILBIO
COCTABJICHUS YPAaBHEHUs UM CUCTEMBI YPABHEHUN, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4H
IIOJIyYEHHBIN PE3yJIbTaT.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUUISl CPABHEHUS, OLICHKH, pEIIaTh JIMHEIHBIE HEPAaBEHCTBA
C OJHOW MEpeMEHHOM M MX CUCTEMbl, JaBaTb TIpa(UUECKyl0 MIUIIOCTPALUIO MHOXKECTBA pEIleHHH
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUHA

[lonnmMaTh W WCHONB30BATh (YHKIMOHAJIBHBIE TIOHATHS H S3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaueHMsT), ONPEAEIATh 3HaUeHUE (PYHKIMH 110 3HAUEHHUIO apryMEeHTa, ONPEeIIATh CBOMCTBA (PYHKLIMH 110
e€ rpaduky.

Crpoutsb rpauku 3eMeHTapHbIX GYHKLINN BUA:

y = k/X, y =x2,y=x3,y = X|, Y = VX, OIICBHIBATH CBOICTBA YHCIOBOH (yHKIMH 110 e& rpaduKy.

K koH1y 00ydeHus B 9 kiaacce 00yJaromuiics MoIyyuT Caelyromue NpeIMeTHbIC Pe3yIbTaThl:

Yuciia 1 BIYUCICHUSA

CpaBHUBATh U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BoinonusATe apupmeTrueckue IeHCTBUS C pallMOHATIbHBIMU YHCIaMH, COUY€Tasi YCTHBIE U TUCbMEHHbIE
IPUEMBI, BBITIOJIHATH BBIUNCIICHHS C UPPALMOHAIbHBIMU YU CIIAMHU.

Haxoaute 3HaueHUs CTENEHEW C LENBIMU MMOKA3aTENsIMU U KOPHEW, BBIYUCIIITh 3HAYECHUSI YACIOBBIX
BBIPAKCHUI.

OKpyrisTh JI€HCTBUTENBHBIE YHWCIA, BBIIOIHATH NPUKUIKY pe3yibTaTa BBIYUCICHHUM, OICHKY
YHCJIOBBIX BBIPAKCHUM.

YpaBHeHUsI M HEpaBEHCTBA

Pemate nuHelHbIe U KBa/IpaTHbIE YPaBHEHUS, YPAaBHEHMs, CBOSIIUECS K HUM, IPOCTEHIINE IPOOHO-
palOHAIbHBIE YPABHEHUS.

Pemarts cucteMsl ABYX JTMHENHBIX YpaBHEHUM C ABYMs IIEPEMEHHBIMU M CHCTEMBI ABYX YPAaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBIIACTCS JIUHEHHBIM.

Pemate TekcToBbIe 3a7auM anreOpanvyeckuM CIIOCOOOM C TOMOIIbIO COCTaBJICHUS ypaBHEHUS WIIH
CHUCTEMBI JIByX YPAaBHEHHH C IByMs IEPEMEHHBIMU.

IIpoBOANTE IPOCTENIIINE UCCIIENOBAHUS YPABHEHNUN Y CUCTEM YPaBHEHUM, B TOM YUCJIE C IPUMEHEHUEM
rpaduyecKux npeacTaBiIeHNi (yCTaHaBIUBATh, UMEET JIU YPaBHEHHE WJIM CHUCTEMA YPaBHEHUN pElIeHHUs], €CITU
HUMEET, TO CKOJIbKO, U ITPOYEE).

Pemarp nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTh peLICHHE HEPaBEHCTB Ha
YKCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Pemate cHcTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOIIME KBAJIpPaTHOE
HEpaBEHCTBO, M300paXkaTh PELICHWE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOM, 3alUCBHIBATh PELICHHUE C
ITOMOIIIBK0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUN PA3IMYHBIX 3a7ad.

DOyHKIUUHA



PacriozHaBath (YHKIMM W3y4CHHBIX BHJOB. [lOKa3plBaTh CXEMaTHYECKH pPACIONIOKEHUE Ha
KOOPAMHATHO#H MI0cKocTH rpadukoB GpyHkmi Buga: Y = kx,y = kx + b,y =k/x,y =ax2 + bx + ¢,y =x3,y
=X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHiT K03((QHUIMCHTOB, OMICHIBATH CBOACTBA (hyHKIIHIA.

Crtpouts M HM300pakaTh CXeMaTW4eCKH TpadUKy KBAJAPAaTUYHBIX (YHKIHMH, OMHUCHIBATH CBOMCTBA
KBaJPaTHYHBIX (GYHKUIUH 10 UX rpadukam.

Pacrio3snaBath kKBajipaTuuHyio QyHKIHUIO 10 hopMyIe, IPUBOIUTE IPUMEPH! KBaAPATUIHBIX (HYHKIHHA
U3 PealbHOM KU3HU, (PU3NKU, TEOMETPHUHU.

YuciioBble MOCI€10BATETLHOCTH U IPOTPeCCHH

Pacnio3naBate apupMeTHIeCcKyI0 M T€OMETPUYECKYIO IPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3aaHMs.

BBIMOTHATE BEIYUCICHUS C HCIIOIB30BaHHEM (opMyIT N-To wieHa apupMETHUECKON U TeOMETPUIECKOM
IPOTPECCUil, CyMMBI IIEPBBIX N YICHOB.

N300paxaTh YICHBI MOCIE0BATEIBHOCTH TOYKaMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemate 3aaun, cBA3aHHBIE ¢ YUCIOBBIMH HOCIIEOBATEIBHOCTSAMH, B TOM YMCIIE 3a/1a41 U3 PEaTbHOM
KH3HH (C HCIIOJIb30BaHUEM KaJIbKYJISITOPA, HHU(PPOBBIX TEXHOJIOTHIA).



