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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo anredpe s oOydarommxcst 7-9  kimaccoB paspaborana Ha ocHoBe OI'OC
000, yrBepxkaénHoro npukazoM MunucrepcTa npocseiienus Poceuiickoit @enepanuu ot 31 mas
2021 r. Ne 287. B mporpamme 1o MaTeMaTHKE YYTEHbl UAEU U TOJIOKEHUS KOHLENIHUH Pa3BUTHUS
MaTeMaTu4eckoro oopasosanus B Poccuiickoit denepanuu.

O0mas xapakrepucTuKa y4e0HOro npeamera.

Anrebpa sBIS€TCS OAHMM U3 OINOPHBIX KYpPCOB OCHOBHOrO 0O0mIero o0Opa3oBaHHUsS: OHA
o0ecrieynBaeT M3y4eHUE IPYTUX JUCLUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M I'YMaHUTApPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOJOJDKEHHs 00pa3oBaHMS U B MOBCEIHEBHON >KHM3HU.
PazButue y oOyd4arommuxcs Hay4YHbIX MPEJACTABICHHA O TPOUCXOKICHUH U  CYIIHOCTHU
anreOpandyeckux aOCTpakiuii, criocobe OTpakeHUsI MaTeMaTUYeCKON HAyKOH SIBIICHHUI U TIPOIIECCOB
B NpUpOJE U OOILIECTBE, POJIM MATEMAaTUYECKOIO MOJEIHMPOBAHUS B HAayYHOM IIO3HAHWM W B
MPaKTUKE CHocoOCTBYyeT (OPMUPOBAHMIO HAYYHOTO MHMPOBO33PEHHMS M KAauyeCTB MBIIIJICHHUS,
HEOOXOJUMBIX Ui aJanTaldd B COBpeMEHHOM mudpoBoMm oOmectBe. M3yuenue anreOpsl
oOecrieynBaeT pa3BUTHE yMEHHs HAOJII0JaTh, CPaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS U
BBIBOJIBI, (POpMyIHpoBaTh yTBepxkaeHus. OcBoeHHE Kypca anreOpbl 00ecreuyuBacT pa3BUTHE
JIOTMYECKOTO MBIIIJICHUsT OOY4YaloIMXCs: OHU HCHOJB3YIOT JACIyKTUBHbIE M HHIYKTUBHBIC
paccyxaeHus, 0o000IIeHue 1 KOHKpETU3aIuio, abcTparupoBanie u aHainoruro. O0ydenue anredpe
MPEaNoJaraeT 3HaYUTENbHBIM 00BEM CaMOCTOSTEIILHOW MESATEIBbHOCTH O0y4aromuxcs, MOITOMY
CaMOCTOSITEIILHOE PELICHUE 33/1a4 ABIISICTCS peau3alell AeaTeIbHOCTHOTO MPUHITUIA 00yYeHHUS.

B cTpykType nmporpammel yaeOHOTO Kypca «Anredpay» IJiss OCHOBHOTO O0IIEro o0pa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeNbHO-METOANYEeCKHe JUHUM: «Yucia W BBIUUCICHUS,
«Anrebpanyeckue BBIPAKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkmum». Kaxmas u3 3tux
COJIepKATEIbHO-METOIMUECKUX JIMHUIA pPa3BUBACTCS Ha MPOTHKEHUU TPEX JIET M3YUeHHs Kypca,
B3aMMOJICHCTBYSl C APYIMMH €ro JUHHSIMU. B xone m3yueHHs y4yeOHOTO Kypca O0y4arouumcs
MPUXOJUTCS JOTMUYECKH PacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B cBs3M ¢
3TUM B MpOrpaMMy Y4eOHOTO Kypca «AureOpa» BKIIOYEHBI HEKOTOpHIE OCHOBBI JIOTHKH,
IIpEJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHu4eckoro oOpa3oBaHus U CIIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYAIOIIMMUCS OCHOB YHHBEPCAIbHOTO MaTeMaTH4YecKoro si3bika. CoaepkaTenbHON U
CTPYKTYpHOM 0COOEHHOCThIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapaxTep.

Conepxanue TMHUU «HuClIa ¥ BBIYMCIEHUS CITY>KUT OCHOBOM ISl abHEUIIETO U3yUEeHUs
MaTeMAaTUKH, CHOCOOCTBYET Pa3BUTHIO Y 00YYAIOLIUXCS JIOTHUYECKOTO MBIIIICHHS, ()OPMHUPOBAHUIO
YMEHUS TII0JIb30BAaThCsl AITOPUTMaMHU, a TaKKe MPHOOPETEHUIO TPAKTHUYECKUX HABBIKOB,
HEOOXOJUMBIX JJIsl TOBCEJAHEBHOW >XHM3HHU. Pa3BUTHE TOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO
o0riero o0Opa3oBaHus CBSI3aHO C PAllMOHAIIBHBIMU M HPPALMOHAIBHBIMU YHCIaMU, (POPMHUPOBAHUEM
NPEJCTAaBICHUNA O ACUCTBUTEIHLHOM YHUCIIE. 3aBEpIICHUE OCBOCHUS YUCIOBOW JIMHMM OTHECEHO K
cpenHemy obiieMy 00pazoBaHUIO.

Copneprxanue IByX anreOpandeckux JIMHUM — « AnreOpandeckue BHIPAKEHUA» U «YPaBHEHHS
U HEPaBEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHHIO y OOYYAIOUIMXCS MaTeMaTH4YecKOro armapara,
HEOOXOJMMOTO ISl peIIeHUs 3a7ad MaTeMaTHUKH, CMEXHBIX IPEJIMETOB M  IPAKTHKO-
OpUEHTUPOBAaHHBIX 3a1a4y. Ha ypoBHE OCHOBHOTrO 00mIero oOpa3oBaHHUs y4eOHBIH MaTepual
IPYNIUPYETCs BOKPYT pPAaLMOHAJIBHBIX BBIp@KEHUH. AnreOpa JeMOHCTPHpPYET 3HAuEHHE
MaTeMaTUKU KakK s3bIKA JUIS TIOCTPOCHUS MAaTEeMAaTUYECKUX MOJIeNed, OMMCaHUs MpPOIECCOB U
ABJICHUHM peanbHOTO Mupa. B 3amaunm oOydeHus anreOpe BXOAAT Takke NalibHEHIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIMMOT0, B YaCTHOCTH, Ul OCBOCHUS Kypca MH(OPMAaTHKH,



U OBJAJICHWE HaBBIKAMHU JCIYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne CHUMBOJBHBIX (Gopm
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.

Comepxanvie  (DyHKIHOHATBHO-TpaUUYECKOW  JHHWM  HAIENeHO Ha  TOJIydeHHe
0OydaronMMucs 3HaHUN 0 QYHKIUAX KaK BOXKHEUIIEH MaTeMaTHYECKON MOJENU IS OMUCaHUS U
WCCIIEIOBAHUST Pa3HOOOpPA3HBIX MPOIECCOB U SBJICHUW B Tpupoje u obmiectBe. M3yueHue
MaTepuaga CHOCOOCTBYET pasBUTHIO Yy OOYyJarOMIMXCS YMEHHS WCIOJIb30BaTh pPa3InYHbIC
BBIPA3UTENILHBIC CPEJCTBA SI3bIKA MATEMATHKU — CJIOBECHBIC, CHMBOJIMYECKUE, TpaduuecKue,
BHOCHT BKJIaJ B (popMHpOBaHHE MPEACTABICHUI O POJIM MaTEMATHKU B PA3BUTHH LIUBUIU3ALUU U
KYJbTYPBI.

enn uzyyenus aaredpsbl.

[TpuoputeTHBIMU LIENIIMU 00ydeHUs anredpe B 7-9 kiaccax sSBISIOTCA:

e MpojoDKeHHe (POPMHUPOBAHKSI OCHOBHBIX MATEMAaTUYECKUX MOHSTHHA (YHUCIIO, BEIMYHHA, ),
OGCCHG‘II/IBaIOH_H/IX NPECMCTBCHHOCTD U IICPCIICKTUBHOCTL MATECMATHYCCKOI'O 06pa30BaHI/I$I
oOyJaronuxcs;

® Da3BUTHE MHTEIUICKTYyalbHBIX M  TBOPUYECKMX  CHOCOOHOCTEH  oOyuarommxcs,
M03HABATEIPHON aKTHMBHOCTH, HCCIICAOBATEIbCKUX YMCHUN, HHTEpeca K HU3YYCHUIO
MaTE€MaTHUKHU;

® JIOABCIACHHUC 06y’~IaIOH_II/IXC5I Ha JOCTYIIHOM [UIA HUX YPOBHC K OCO3HAHHIO B3aUMOCBA3U
MaTEMAaTUKU U OKPY)KAIOIIET0 MUPA;

e (opmupoBaHue GYHKIIMOHAIBHON MaTeMaTHYECKOW IPaMOTHOCTH: YMEHHUS Paclio3HABATh
MaTEMAaTUYCCKUEC 06B€KTBI B PCAJIbHBIX JXU3HCHHBIX CUTYyalUAX, MPUMCHATH OCBOCHHBLIC
YMEHUS I pelIeHUs I[PAKTUKO-OPUEHTUPOBAHHBIX  3a7ad, WHTEPIPETUPOBATH
IMOJIYYCHHBIC PC3YyJIbTAaThl U OUCHUBATH UX HA COOTBCTCTBUC HpaKTI/I‘-IeCKOI\/II CUTYyaluu.

MecTto npeamera B yueOHOM ILIaHe.

CornacHo yueOHOMY IuIaHy B 7-9 Kiaccax m3ydaercst yueOHbIH Kypc «Asredpa», KOTOPbIH
BKJIIOUAET  CIIEAYIOIIME OCHOBHBIE pas3fenbl  cojepxkaHus: «Uucia W BBIYMCICHUS,
«AnredbpanyecKue BHIPAKCHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3ydenue yyeOHOro Kypca «Anredbpay» orBoutrcs 340 gyacos: B 7 kiacce — 102 ygaca (3
yaca B HeJento), B 8 kiacce — 119 yacos (3,5 vaca B Hezpento), B 9 kinacce — 119 vacos (3,5 yaca B
HEJIETIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BBIYUCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECSITUYHBIE, IEPEX0/1 OT OJHOW (hOPMBI 3armucH ApoOeit K Apyroit.
[loHsATHE pPALMOHAIBHOTO YMCIIA, 3allMCh, CPAaBHEHUE, YINOPSAOUYMBAHUE PALMOHAIBHBIX YHCEN.
Apudmernueckue IEHCTBHS ¢ pallMOHAIBHBIMH YHMCIaMU. PerieHne 3aqay U3 pealbHONW MPaKTUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpelesieHHe, MpeoOpa3oBaHUE BBIPAKCHUN Ha
OCHOBE ONpEETCHU, 3aMUCh OONbIIMX yuceln. [IpoueHTsl, 3anich MPOLEHTOB B BUAE APOOU M
apoOu B BHJE MPOIEHTOB. TpH OCHOBHBIE 33/la4M HA MPOLIEHTHI, PEIICHUE 3a7ay U3 peabHOU
MIPaKTUKU.

[IpumeHeHne NPU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYpaIbHBIX YUCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSAMasi M 00paTHas MPOTOPLHUOHATBHOCTH.

Auredpanyeckue BbIPasKeHHUS

IlepeMeHHBIE, YHUCIOBOE 3HAYCHUE BBIPAKCHUSA C INEPEMEHHOW. JlomycTHMBbIE 3HAaYCHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BEIMYMHAMU B BuAe (Gopmysbsl. Beruucienus
no ¢opmynam. IIpeoOpazoBaHre OYKBEHHBIX BBIPAXKEHHUH, TOXXIECTBEHHO PAaBHBIC BBIPAKCHUS,
npaBuia MpeoOpa3oBaHUs CyMM M TPOU3BEACHUM, MpaBHUJa PACKPBITUS CKOOOK W NPUBEACHUS
10I00HBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I1OKa3aTEIEM.

OpHowieHbl U MHOrowieHbl. CreneHb MHorowieHa. Cll0)KEHHME, BBIUUTAHUE, YMHOXXECHHE
MHOTOWIEHOB. POpMyJbl COKpalIEHHOIO YMHOXEHMS: KBajapaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmyna pa3HOCTH KBapaToB. Pa3noxeHre MHOTO4JIEHOB Ha MHOYKUTEIH.

YpaBHeHUd M HEpaBeHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHUs, INpaBHia MpeoOpa3oBaHUs YPAaBHEHHs, PAaBHOCHIBHOCTD
YPaBHEHUM.

JInHeliHOEe ypaBHEHHE C OJHOM NIEPEMEHHOM, YNUCII0 KOPHEH JIMHEHHOTO YPAaBHEHMS, PEILICHUE
JUHENHBIX ypaBHEHUH. CoCTaBIeHHE ypaBHEHUH 110 YCIOBUIO 3a/aul. Pernenre TeKCTOBBIX 3aa4 ¢
[IOMOILIBIO YPABHEHUIA.

JluneliHOoe ypaBHEHHE C JBYMs INE€peMEHHBIMU U ero rpapuk. Cucrema IBYX JTHHEHHBIX
ypaBHEHHH C JByMs TEpEMEHHBIMH. PelieHue cucTeM YpaBHEHHH CHOcOOOM IMOJICTAHOBKH.
IIpuMeps! perieHus TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPaBHEHUM.

DyHKUUH

Koopaunara Touku Ha npsiMoil. YncaoBble NpOMEKYTKH. PaccTosiHue MeXly 1BYMsI TOUKaMU
KOOPAMHATHOMU IIPSIMOM.

[IpsamoyronpHast cucremMa koopauHat, ocu Ox um Oy. Abcuucca W OpAvHAaTa TOYKU Ha
KoopAuHATHOM TockocTH. [lpumepsl rpadukoB, 3amaHHbIX Qopmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMOcTed. Tlonsatue ¢pynxuuu. ['paduk ¢pynxmuu. ColictBa GyHKImi. JluHeilinas
¢bynkuus, e€ rpaduk. I'padpuk dpynkuun y = |x|. [paduueckoe pemieHre TUHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KJIACC

Yuciia 1 BBIYUCICHUSA

KBagpatHblii kopeHb u3 uuncna. [lonstue 00 wuppanuoHalIbHOM uwMcie. JlecsTuyHble
NpUOJIMKEHNUS UppPAMOHANBHBIX yKced. CBoiicTBa apu(MeTHUecKUX KBAaAPaTHBIX KOPHEH M uX
IpUMEHEHHE K TPpeoOpa30BaHUIO YHUCIOBBIX BHIPAKEHUN M BHIYMCICHUAM. [lelicTBUTENbHBIC YUCIIa.

Crenens ¢ 1ienbIM I0Ka3aTeneM U e€ cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

Auredpanyeckue BbIPasKeHHUS



KBanparHblil TpEXUiieH, pa3aoKeHUe KBaAPAaTHOTO TPEXUWIEHA HA MHOKHUTEIN.

Anrebpanyeckast apoOb. OcHOBHOe CBOicTBO anreOpamueckoil apobu. CroxeHwue,
BbIUMTaHHE, YMHOXKEHHE, JeJeHHe anredpanyeckux ApoOeil. PannoHanmbHbIE BBIpOKEHHUS M HX
npeoOpa3oBaHue.

YpaBHeHUd M HEpaBeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEH KBajJpaTHOTO YypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHM, CBOIMIIMXCA K JMHEHHBIM M KBajgpaTHbIM. [Ipocteiimme apoOHO-
paloHaIbHbIE ypaBHEHUS.

I'paduueckast mHTepHpeTalyst ypaBHEHUH C JIBYMs IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUH C IBYMs IEpeMEHHBIMU. [IpuMepsl peleHnst CUCTEM HEIMHEMHBIX YPABHEHUN C IBYMS
[IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3aj1a4 anreOpandeckuM CrocoOOM.

UucnoBsle HEpPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCUIIBHOCTE HEepaBeHCTB. JInHEHbIE HEPABEHCTBA ¢ OAHON nepeMeHHONW. CHCTEMbI TMHEWHBIX
HEPABEHCTB C OJITHOW IEPEMEHHOM.

DyHKUUH

[Monstue Qynxmuu. O6acTh OmpeneneHus U MHOXKECTBO 3HaueHU# (yHkunuu. CrocoOsl
3aaHus (QYHKIHH.

I'padux Gpynkiuu. Urenue cBoiictB pynkuuu no e€ rpaduky. Ilpumeps! rpadukoB GyHKIHUA,
OTPAKAIOIIUX PEAIBHBIE IIPOLIECCHI.

OyHKIMK, OMMCHIBAIOIIME MPSAMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCHMOCTH, HUX
rpaduxn. Oyukmun y = x2, y = x3, y = \x, y=|x|. Tpadudaeckoe perieHne ypaBHEHHHA U CHCTEM
YPaBHEHUHU.

9 KJIACC

Yuciia 1 BBIYUCICHHUSA

ParmonanbHble 4Kcna, UPpAlMOHANbHBIE YHCIA, KOHEYHbIE M OCCKOHEUHbIC NECSTHUYHBIC
apobu. MHOXECTBO ACWCTBUTEIBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIA KaKk OeCKOHEYHbIE
JeCATUYHbIE IpoOH. B3auMHO 0/JHO3HAYHOE COOTBETCTBHUE MEXKJy MHOYKECTBOM JICHCTBUTEIBHBIX
YHUCeNl U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apU(PMETHUYEeCKUe IEHCTBUA C JACHCTBUTEIHHBIMH
YUCJIAMH.

PazMepsl 00bEKTOB OKPY)KAIOLIET0 MUPA, JITUTEIBHOCTh MIPOLIECCOB B OKPYKAIOLIEM MHPE.

[TpubnuxEéHHOE 3HAYCHHWE BEJIWYMHBL, TOYHOCTb mpuOMmkeHus. OKpyriieHHe 4Yuced.
IIpukuaka v OLIEHKA pPe3yIbTaTOB BHIYMCIICHUI.

YpaBHEeHUS M HEPABEHCTBA

JIuneliHoe ypaBHeHue. Pemienre ypaBHEHUN, CBOJIIMXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOJIIMXCS K KBaApaTHbIM. bukBaznpaTtHOe
ypaBHeHHE. [Ipumepsl pelieHuss ypaBHEHMH TPETbE U YETBEPTOM CTEIEHEW pa3JIoKEHUEM Ha
MHOUTEIIN.

Pemenne npoOHO-pallMOHATIBHBIX YpaBHEHHH. PemeHne TEKCTOBBIX 3a1ad aireOpandecKum
METOJOM.

VYpaBHeHHEe ¢ JIByMs MEpeMEHHBIMH W ero rpaduk. Pemnenue cucrtem IBYX JIHMHEHHBIX
YpPaBHEHUH C JABYMsl IEPEMEHHBIMU. PelleHne CcucTeM [BYX YypaBHEHHH, OIJHO M3 KOTOPBIX
JUHEWHOoe, a Apyroe — BTOpOW cremeHH. I'paduueckas MHTepHpeTanus CHCTEMbl YpaBHEHHH ¢
JBYMS [IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3aj1a4 anreOpandeckuM CrocoOOM.

HucnoBsle HEPaBEHCTBA U UX CBOMCTBA.



PemreHne JMHEHHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOHN. PemieHue cucreM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHele HepaBeHcTBa. I'paduueckas HHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMECHHBIMH.

DyHKUUH

KBagpatnunas ¢yHkuusa, e€ rpapuk u cBoiictBa. IlapaGoma, KOOpAMHATHI BEPUIMHBI
napaboJIbl, 0Ch CHMMETPHUH MapaloJIbl.

I'padukn pyskmmit: y = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , # uX cBO¥iCTBA.

YuciioBbIE 0CJI€10BATEJIBHOCTH U IPOrPeCcCHH

[lonaTre YMCIOBOM MOCIENOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEIbBHOCTH PEKYPPEHTHOU
¢bopmynoit u popmysoi n-ro uiaeHa.

Apudmernueckas u reomeTprueckas nporpeccuu. Popmysnbl #-ro wieHa apupMETHIECKON U
F€OMETPUUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N300pakeHue UICHOB apu(METHYECKOW W TEOMETPHUYECKOW MpOrpeccuid TOYKaMH Ha
KOOPJIMHATHOM IUIOCKOCTH. JINHEWHBIN U SKCIOHEHIIMAIbHBIN pocT. CI0XKHBIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJbTAaThl OCBOCHHS IporpaMMbl  ydyeOHOro Kypca «Anrebpa»
XapaKTEepU3yIOTCSL:

1) naTpuoTHYecKOe BOCIIUTaAHKE:

IIPOSIBJIEGHUEM MHTEpPECa K MPOILIJIOMY M HACTOSILIEMY POCCUHCKONH MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MAaTUYECKOW IIKOJIBL,
K UCTOJIb30BAHUIO ATUX JOCTHKEHUH B JPYruxX HayKax U NPUKIaIHBIX chepax;

2) rpaKIaHCcKoe H yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaxJIaHMHA M pealu3alud €ro Ipas,
MPEJCTABICHUEM O MaTEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHH,
IpoIelyp TpakJaHCKOTro oOIiecTBa (Hampumep, BRIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHN HAayKH, OCO3HAHUEM
BAKHOCTH MOPAJIbHO-ITHUECKUX IPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaHME:

YCTaHOBKOW Ha AKTUBHOE Yy4YaCTHE€ B PELIEHUM IPAKTUYECKMX 337ad MaTeMaTH4YeCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMaTHUECKOTo OOpa3oBaHMs Ha MPOTSHKEHUU BCEH
KHU3HU 7Sl YCTIEITHOW NMpOo(ecCHOHAIBHOM NEATETbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM MHIMBHUAYaJIbHON TPACKTOPUU 0Opa30BaHUs M KU3HEHHBIX
IUTAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CMOCOOHOCTBIO K SMOLMOHAIBHOMY UM 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a7au, PELICHUH, PacCyKICHNH, YMEHUIO BHJIETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 NO3HAHUS:

OpHUEHTAIMel B JEATENPHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX IpEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS UEJIOBEKa, MPUPOAbI M OOIIeCTBA, MOHHUMaHUEM
MaTeMaTH4eCKON HayKd Kak c¢epbl YeIOBEUECKOW JIEeSTETbHOCTH, 3TaloB €€ pa3BUTUSA U
3HAYUMOCTH Ul Pa3BUTUS LUMBUJIM3ALMH, OBJIAJEHUEM S3bIKOM MAaTEMaTUKU U MaTEMaTHYECKOM
KYJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpa, OBJAJEHUEM MPOCTEHIIMMH  HaBbIKaMU
HCCIIEI0BATENBbCKON AEATEIbHOCTH;

6) ¢pusuyeckoe BocmuTaHue, GopMHUpPOBaHHe KYJbTYPHI 310POBbSi U 3MOILHOHAIBLHOIO
Os1aronmosy4usi:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKUE 3HAHMs B MHTEPECAX CBOErO 370POBbsl, BEICHUS
3I0pOBOTO 00pa3za XHU3HHU (340pPOBOE MHUTAaHUE, COATAHCUPOBAHHBIA PEXHM 3aHATUH M OTIbIXA,
perynsipHas (usznyeckass aKTHBHOCTb), C(HOPMUPOBAHHOCTBIO HaBBIKA pEQIICKCUH, MpPU3HAHHEM
CBOETO IpaBa Ha OIMOKY M TaKOTO XK€ MpaBa JPyroro 4eioBeKa;

7) 3Ko0JI0TMYECKOe BOCTIUTAHUE:

OpUEHTAalle Ha NPUMEHEHME MAaTEMaTM4EeCKUX 3HaHWM JUIsl peleHus 3ajad B 00yacTu
COXPAaHHOCTH OKpYXAloUlel cpepl, IJIaHUPOBAHMSI TOCTYIIKOB M OLEHKM HX BO3MOJKHBIX
MOCIIEICTBUIM Ul OKPY)KAIOLIEH Cpelbl, OCO3HAHUEM TIJI0OOATBHOTO XapakTepa 3KOJIOTHYECKHX
npo0sieM U IyTel UX PelIeHHUs;

8) aganTanmsa K H3MEHAIIMMCS YCIOBHAM COLUAJLHOM M IPUPOTHOM CPeabI:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHUSAX HEONPENECIEHHOCTH, IMOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUUYECKYIO AEATEIbHOCTb, B TOM YUCJIE YMEHHE YYUTHCS y APYTUX
mozied, mpuoOpeTaTh B COBMECTHOW NEATENbHOCTH HOBBIC 3HAHWS, HAaBBIKM U KOMIICTCHLUH W3
OTbITA IPYTHX;



HEO0X0UMOCTHIO B (DOPMHUPOBAHWU HOBBIX 3HAHUHM, B TOM uucie (opMyaHpoBaTh HJEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTAaX W SBJICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neuuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTHpPOBAaTh MpPUHUMAaEeMble pEIIeHUS M JeHCTBUS,
(bopMynUpOBaTh M OLICHUBATH PUCKHU H MOCIEACTBHS, ((OPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIE YUeOHbIE el CTBHUS

Ba3oBble jJornuyeckue aeiicTBUA:

BBISBJIATE M XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKM MAaTEMaTHUYECKHUX OOBEKTOB,
MOHATUH, OTHOIIEHHH MEXIy TMOHATUAMH, (OPMYIUPOBATH OMpEAeICHHUs MOHATHH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(HUKAIIMHM, OCHOBaHUA Ui 0000IIeHusT U
CpaBHEHHMsI, KpUTEPHH IPOBOIUMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYIHpPOBAaTH U MPEOOPa30BHIBATH CYKICHUS: YTBEpIUTEIbHBIE U
OTpHILIATENIbHBIC, €IUHUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC;

BBISIBJIATE MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEUHs B (hakTax,
TAHHBIX, HAONIOJCHUAX W YTBEPXKICHMSAX, IpeiaraTb KpUTEpUU JUISL BBISBICHUA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUIL;

Je7aTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKIJIIOUEHHUM, YMO3aKJIFOUEHH 110 aHAJIOTUU;

pa3buparb 0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (TIpsMBbIE M OT MPOTHUBHOTO),
IPOBOJIUTH CAMOCTOSITEIbHO HECJIOXKHbBIE JI0Ka3aTeNbCTBA MaTeMaTHUeCKuX (PakTos,
BBICTpaMBaTh ApPryMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh Cmoco0 pemieHUss y4eOHOW 3agaud  (CpaBHMBATh HECKOJIBKO BapHaHTOB
perieHusi, BbIOMpaTh Hambosee MOAXOIAMIMNA C y4ETOM CaMOCTOSITENIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBnble ucciaenoBarebcKHe AeiicTBUA:

MCI0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKHI HHCTPYMEHT TIO3HAHUS, (OPMYITHPOBATH
BOMPOCHI, (UKCUPYIOIINE MPOTUBOpEUHE, MPOOJIeMy, CaMOCTOSITENBHO YCTaHABIUBATH
MCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO TIO3UIINIO, MHCHHUE;
MPOBOJNUTH [0 CaMOCTOSATENBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM OKCIEPUMEHT,
HEOOJBIIIOe MCCIEI0BAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00BheKTa,
3aBUCHMOCTEN 00BEKTOB MEX Iy CO0OI;

CaMOCTOSITENILHO (POPMYITHPOBATH 00OOIIEHUS M BBIBOJBI [0 PE3yAbTaTaM MPOBEAEHHOTO
HAOIO/ICHUS, HUCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTh TMOIYYCHHBIX pE3YIbTATOB,
BBIBOJIOB ¥ 00OOIICHHIA

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEINOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undpopmanueii:

BBISIBJIATH HEOCTATOYHOCTHh M M30BITOYHOCTh MH(POPMALIUH, TAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3MPOBATh W HMHTEPIPETUPOBATH HH(OPMAIUIO
Pa3NUYHBIX BUIOB U (POPM NPEICTABICHHUS;

BbIOMpaTh (opMy MpeAcTaBiICHUs WHPOPMALMK M HIUTIOCTPUPOBATH pPEIIaeMbIe 3aJauu
CXeMaMH, AUarpaMMamu, HHOH rpadukoil 1 ux KOMOMHALUAMU;



OLICHUBATh HAAEKHOCTh MH(GOPMAIMU TO KPUTEPUSAM, MPEJIOKEHHBIM YUUTEIEM WIIH
c(OpPMYIMPOBAHHBIM CaMOCTOSTEIIBHO.

KomMmyHuKkaTHBHBIC YHHBepCaIbHbIe y4eOHbIe JeHCTBHUSA:

BOCIPUHUMATh U (OPMYIHUPOBATH CYXJIEHHUS B COOTBETCTBUU C YCIOBUSAMH U UEISMHU
oOIIeHus, $ICHO, TOYHO, T'PAMOTHO BBIPAXAaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS IO XOIY PEIICHHUs 3aJaud, KOMMEHTHPOBAThH
IIOJTY4ECHHBIN pe3ysbTarT;

B X0/ OOCYXICHMs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOU TeMbl, MPOOIEMBI,
pemaeMoi 3a/aud, BbICKa3bIBaTh WICH, HAIlEJICHHbIC HAa MOMCK PEIIEHHs, COMOCTABIIATh
CBOM CYXKICHHUS C CY)KICHUSAMHU JIPYTUX YYaCTHUKOB JHAJIOra, 0OHAPYKUBATh Pa3Iniyue U
CXOJICTBO TIO3UIMH, B KOPPEKTHOH ¢opme QGOpMyIUpOBaTh pa3HOIJIACHs, CBOHU
BO3PAKCHHUS;

NPEJCTaBIATh PEe3yJAbTAaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, HCCIIEIOBAaHUS, IPOEKTa,
CaMOCTOSITEJIBHO BBIOMpaTh (opMaT BBHICTYIUIGHHS € Y4YETOM 3agad Ipe3eHTaluu |
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAWBUIYabHOW pabOTHI MpU
pelneHn: yueOHbIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATh IIeJIb COBMECTHOW JEATENbHOCTH, IUIAHHMPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacupenensaTh BUAbI PadOT, JOTOBAapUBATHCS, 0OCYKAATh MPOLECC U PE3yJIbTaT
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B TPYNIOBHIX (popMax paboThl (00CyxkaeHusl, 0OMEH MHEHHSIMH, MO3TOBBIE
IITYPMBI U JPYTHUE), BBIMOIHATH CBOIO YacTh pabOThl M KOOPIAMHUPOBATH CBOU JICHCTBUS C
JIPYrUMH 4YJI€HAMH KOMaHJbI, OIICHWBATh KAYe€CTBO CBOETO BKJIAJa B OOMIMH MPOJYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe Y4eOHbIe el CTBUS
Camoopranmsanms:

CaMOCTOSITEJIBHO COCTABJIATh IUIaH, AITOPUTM peIIeHUs 3ajauyd (WM €ro 4acThb),
BBEIOMpATh CHOCOO pelieHusT C y4ETOM HMMEIONIUXCS PECypcoB W COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUPOBATb W KOPPEKTUPOBATh BAPUAHTBl PELICHUN C Y4ETOM
HOBOH MH(pOpMAITUH.

CaMOKOHTpOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMHU CaMONIPOBEPKH, CAMOKOHTPOJISA Mpollecca M pe3yibTaTa peIieHus
MaTeMaTHUYeCKOM 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpPH PEUICHUH 3a7a4yl, BHOCUTH
KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAHJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa NCSTEIHHOCTH MOCTABICHHOW LIEIH M YCIOBUSM,
OOBSICHATH MPUYUHBI TOCTWKECHUS WM HEJOCTIKCHHS 1€, HaXOAUTh OUIMOKY, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATbBI

K xonmy oOydeHus B 7 KJjaacce OOy4arOIIMHCS TMOJYYUT CIEAYIOIINE TpPEIMETHBIE
pe3ybTaTh:

Yuciia 1 BBIYUCICHUSA

BbImosnHATh, coderass YCTHble M NUCHbMEHHBIE NPUEMBI, apuMETHUECKHe [eHCTBUSA C
panMoHaTbHBIMU YHCIIAMH.

HaxonuTh 3Ha4€HUS YUCIOBBIX BBIPAKEHUN, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOObI M MPUEMBI
BBIUMCIICHUS 3HAUCHHUH APOOHBIX BBIPAXKEHUH, COJIEPKAIIUX OOBIKHOBEHHBIE U JIECITUYHbIE JPOOH.



[lepexoauTe OT OQHOM (OPMBI 3amucH 4yUceNd K Apyroil (mpeoOpa3oBHIBaTh JECATUUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECITUYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOUYMBATh PALIMOHAIBHBIE YUCIIA.

OxpyryaTh ynca.

BBINOJIHATE NPUKUAKY M OLIEHKY pe3yJibTaTa BBIYMCIEHUMN, OLIEHKY 3HAYEHMH YHCIOBBIX
BBIPAKEHUI. BBINOIHATE NEMCTBYS CO CTENEHSAMU C HATYpaJIbHBIMU NTOKA3aTEISIMHU.

IIpyuMeHATh IPU3HAKY JEIMMOCTH, Pa3I0KEHNE Ha MHOKUTEIN HATYyPAJIbHBIX YACE.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/ladyM, CBSA3aHHBIE C OTHOLIEHUEM BEJIUYMH,
IIPONOPLIMOHAIIBHOCTBIO BEJINYUH, NPOLIEHTaMHU, UHTEPIPETUPOBATh PE3YIbTAThl PELIEHUS 3a7au C
y4€TOM OrpaHHYEHHH, CBA3aHHBIX CO CBOIICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIPasKeHHUs

Hcnonp3oBarh aireOpanveckyro TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHHA y4eOHOTO MaTepuaa.

HaxonuTh 3HaueHMs1 OyKBEHHBIX BBIPAXKECHHUM MIPU 33JaHHBIX 3HAUYCHHSIX IIEPEMEHHBIX.

BeimonHaTe npeoOpa3oBaHMs LENOTO BBIPAKEHUS B MHOTOWIEH NPHUBEACHUEM MOJ0OHBIX
CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbBINOJHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh Pa30KEeHHE MHOTOWIEHOB Ha MHOXKUTEIHN C TIOMOIIBbIO BBIHECEHUS 32 CKOOKH
00I11er0 MHOXKHTEJS, TPYIIHPOBKYU ClIaraeMbIX, IpUMEHEHUs (POpMYIT COKPAIEHHOTO YMHOKEHHUSI.

[TpumensTh peoOpa30BaHUs MHOTOWICHOB JUIS PEIICHUS Pa3IMYHbIX 3a]a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IPAKTUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEH € HATypaJbHBIMHU IMOKa3aTeNsIMU Uil HpeoOpa3oBaHMS
BBIPAXKCHUI.

YpaBHeHUd M HEpaBeHCTBA

Pemrats nuHENHBIE ypaBHEHMsI C OJHOM IIEPEMEHHOM, IIpUMEHsSA IIpaBuia Iepexoja OT
HCXOJHOTO YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIIETCS JIM YUCIIO KOPHEM YPABHEHHS.

[TpumensTh rpaduyeckre MeToAbl P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonOGupath mpuUMepsl Map YKCel, SBISIOMIMXCS PEIICHUEM JIMHEHHOTO YpaBHEHHUS C JBYMS
IIEPEMEHHBIMU.

CtpouTh B KOODAMHATHOM IUIOCKOCTH TpadUK JHUHEWHOTO YpaBHEHUS C JIBYMs
NepEMEHHBIMH, MOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHCHHSL.

Pemars cuctembl [BYyX JIMHEHHBIX ypaBHEHUN C JBYMS IIEPEMEHHBIMHM, B TOM YHCIE
rpaduUecKu.

CocraBiiTh M pelmiarh JUHEHHOE YPAaBHEHHME WIM CUCTEMY JIMHEHHBIX YpaBHEHUH 110
YCIOBUIO 3aJaud, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauyd IOJY4YEHHBIN
pe3ynbTar.

DyHKUUH

N300paxkaTh Ha KOOPAWHATHOM MPSIMOI TOYKHM, COOTBETCTBYIOLINE 33aJaHHBIM KOOpIUHATAM,
Jy4H, OTPE3KU, UHTEPBAJIbI, 3aIIMCHIBATH YHCIIOBBIC IIPOMEXYTKH HA alNreOpanyeckoM si3bIKe.

OTMeuatb B KOOPAMHATHON TIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIMHATAM, CTPOUTH rpaduku
TUHEUHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKJly BEJIMYMHAMU: CKOPOCTb,
BpeMsl, PaCCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIILHOCTE, BpeMsi, 00bEM padoThI.

Haxonuth 3HaueHne GpyHKIMU 1O 3HAYCHUIO €€ apryMeHTa.

[TonumaTh Tpaduueckuii cmoco0 MHpeACTaBiIeHUs U aHaIM3a HH(pOpMAIUM, W3BIEKAaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydeHus B 8 Kiacce oOy4aromuicCs TMOJYYUT CIEAYIOIINE TPEIMETHBIE
pe3ynbTaThl:

Yuciia 1 BBIYUCICHUSA



Hcnonp30Barh HadalbHbIE IPEACTABICHUS O MHOXECTBE [IEHCTBUTENBHBIX YHUCEN IS
CpaBHEHMs, OKPYIJICHHS M BBIYHCICHUH, H300pa)kaTh JEHCTBUTEIbHbIE YHMCIIA TOYKAMHU Ha
KOOPAMHATHOMU IIPSAMOIA.

[TpuMeHsTH MOHATHE apUPMETUIECKOTO KBAIPATHOTO KOPHS, HAXOJIUTh KBaJpaTHbIE KOPHHU,
UCTOJNB3ysl MpPH HEOOXOAWMOCTU KaJbKYISTOP, BBINOJHATH IPeoOpa3oBaHMsl BBIPAKEHU,
COZIepaKaIIUX KBaPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucH OOJBIIMX W MAJBIX YUCEN C TOMOULIbIO JECATHYHBIX Ipobed u
crenener uncina 10.

Auredpanyeckue BbIPasKeHHUs

[IpuMeHsATH TOHATHE CTENEHU C LEJbIM I[OoKa3aTejeM, BBIOJHATh MpeoOpa3oBaHuUs
BBIPAXKCHUM, COJIEPIKALLUX CTEIICHH C LIEJIBIM II0KA3aTeIIEM.

BBINONHATE TOXKIECTBEHHBIE NPEOOpa3OBaHMs pPALUMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBUJI ICHCTBUI HaJl MHOTOWICHAMU U alreOpanyecKuMHu JpoOsMu.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh peoOpa30BaHUs BBIPAKEHUH JJIS PELICHUs pa3IMYHBIX 33/a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUd M HEpaBeHCTBA

Pemarp nuHeENHbIE, KBAaJpaTHbIE YpaBHEHUS M PALMOHAIbHBIE ypaBHEHUS, CBOJAIIMECH K
HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

IIpoBOAUTH MPOCTEHIINE UCCIICNOBAHMS YPABHEHHUM W CUCTEM YPAaBHEHMI, B TOM YHCIE C
NpUMEHEHHEM I'pauuecKuX MpenCTaBlIeHUH (yCTaHABIMBAaTh, UMEET JIM YpaBHEHUE MU CHUCTEMa
YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOUEe).

[lepexoauTs OT cJOBeCHON (OPMYIMPOBKH 3a7aud K e€ anreOpanyeckoll MoJenu ¢
IIOMOILIBIO COCTABJICHUS YPABHEHUS WM CUCTEMBbI YPAaBHEHMM, UHTEPIIPETUPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3a/1a4yl IIOJIy4E€HHBIN PE3yJIbTaT.

IIpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLICHKH, pEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEpeMEHHOW M UX CHCTEMBbl, JaBaTh TI'paUUECcKyl0 HILTIOCTPAIHIO
MHOXECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[TornMaTh M UCIOJIB30BaTh (PYHKIIMOHAIbHBIC MOHATUSA U A3bIK (TEPMUHBI, CUMBOJINYECKHE
0003HauCHHST), ONPENCNATh 3HaUCHHE (DYHKUIMHU O 3HAYEHUIO apryMEHTa, ONpPENeNiTh CBOWCTBA
¢byHkIuY 10 e€ rpaduKy.

Ctpouts rpauku 3JeMEeHTapHBIX (PYHKIMH BHJA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OnHCHIBaTh CBOHCTBA YHCIOBOI (GYHKIHH 1O €&
rpaguKy.

K xonmy oOydeHus B 9 Kiaacce OOy4aromIMHCS TMOJYYUT CIEAYIOIINE TpPEIMETHBIE
pe3ynbTaThl:

Yuciia 1 BBIYUCICHUSA

CpaBHUBaTh U YHIOPSA0UYNBATh PALIMOHAJIBHBIE U UPPALIMOHATIbHBIE YHCIA.

BeimosnHATe apudpmeTnyeckre ACHCTBUS C PAllMOHAIBHBIMU YWCIIAMH, COYETas YCTHBIC U
MIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUNCICHUSI C UPPALIMOHATIBHBIMU YHCIAMU.

HaxonuTh 3HaYeHHs CTENEHEH € LENBIMU IIOKA3aTEJISIMU U KOPHEW, BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyryATh A€HCTBUTENbHBIC YUCIIA, BBIIOIHATh IPUKUIKY PE3YJIbTAaTa BHIYMCIECHUMN, OLIEHKY
YHUCJIOBBIX BBIPAKCHUN.

YpaBHeHUd M HEpaBeHCTBA

Pematp nuHEiHbIE U KBaJpaTHbIE YPaBHEHUSI, ypaBHEHUS, CBOSALIMECS K HUM, IIPOCTEUIINE
IpoOHO-pallMOHATILHBIC YPaBHEHHUS.

Pematps cucreMpl OByX JIMHEHHBIX ypaBHEHUH C ABYMs INEPEMEHHBIMU M CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIIACTCS JTUHEHHBIM.



Pemiate TEKCTOBBIE 3a/1a4M aIreOpanuecKuM CIOoCOOOM € MOMOILBIO COCTABICHHS YPaBHEHUS
WINA CUCTEMBI JIBYX YPAaBHEHHI C IBYMsI I€PEMEHHBIMHU.

IIpoBOAMTH MPOCTEHIINE UCCIIEIOBAHUS YPABHEHHUM M CUCTEM YPaBHEHMI, B TOM YHCIE C
NpUMEHEHHEM IpauuecKuX MpeiCcTaBlIeHUH (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE MU CHUCTEMa
YpaBHEHUH PELICHUs, €CIIH UMEET, TO CKOJIBKO, U IpoUee).

Pemate sMHEHHBIE HEpaBEHCTBA, KBAJApaTHbIE HEPAaBEHCTBA, M300pakaTh peEIICHUE
HEPaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PEIIEHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJAPATHOE
HEPaBEHCTBO, M300pa)kaTh pPELICHWE CHUCTEMbl HEPABEHCTB Ha YHCIOBOM MpPSIMOM, 3amuChIBaTh
pelieHre ¢ TOMOIIbI0 CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NPYU PEIICHUH Pa3IMYHbBIX 33/1a4.

DyHKUUH

Pacrnio3HaBate (yHKIMM M3Yy4CHHBIX BUAOB. [loKa3bIBaTh CXEMaTHYECKH PACIOJIOKEHUE Ha
KOOPAMHATHOM TNIOCKOCTH rpadukoB GyHKUMH Buna: y = kx, y =kx + b, y = k/x, y = ax2 + bx + ¢,
y=x3,y= Vx, y = |x|, B 3aBUCUMOCTH OT 3Ha4eHUU KO3((PHUIIMEHTOB, OMHCHIBATH CBONCTBA
GbyHKIUH.

Ctpouth M u300pakaThb CXEMAaTWYECKH TpapuKH KBAJPAaTHUHBIX (YHKIMHA, OMHCHIBATH
CBOMCTBA KBaJApaTUYHBIX (DYHKIMN MO UX TpapuKaMm.

Pacrnio3naBathe kBajpaTHuHyI0 (pyHKIMIO 1O (hopMyse, MPUBOJUTH MPUMEPHI KBAIPATHUHBIX
GyHKUIMH U3 pealbHOM KU3HH, (PU3UKU, TEOMETPUH.

YucioBble NOCT€10BATEIbLHOCTH U NPOrPecCHu

Pacrnio3HaBath apu(METHUYECKYI0O M T€OMETPHUECKYIO TNMPOTPECCHH IMPH Pa3HBIX CIIOCOOax
3aJJaHuUs.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHMEM (OPMYT N-ro 4jieHa apupMeTHYecKOd u
T€OMETPUUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbI MOCIEI0BATEILHOCTH TOYKAMH HA KOOPIMHATHON TJIOCKOCTH.

Pemare 3a7aum, CBsI3aHHbIE C YUCIIOBBIMH IOCIIEAOBATEILHOCTAMH, B TOM YHUCIIE 337a4l U3
peanbHOM )KU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, UPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne n/n NpOrpaMmblI Bcero Kontpoapneie | IpakTiieckne o0pa3oBaTejbHbIE
padoThI padoThI pecypebi
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8 KJIACC

Kosaun4yecTBo 4acoB DJIEKTPOHHBIE
o HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne n/n NPOrpaMMblI Bcero Kontpoanurie | Ipaxrueciue o0pa3oBaTe/bHbIe
padoThI padoThI pecypebi

1 UYucna u Belunciienus. KBajgparHele KopHU 16 0 0 E‘;Iggl;l/?l:eelziascli)orli 7417418

) Uuncna u BerauciacHus. CTEIeHb ¢ [EIbIM ] 0 0 Bbubnuoreka [JOK
noKaszaTesieM https://m.edsoo.ru/7f417af8
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ypaBHEHHUS https://m.edsoo.ru/7f417af8
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padoThI padoThI pecypee
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> Py 16 ! 0 https://m.edsoo.ru/7f419d08
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6 HucnoBble MOCAEN0BATENIBHOCTH 15 1 0 https:/m.edsoo.ru/7f419d08
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3HAHUI https://m.edso0.ru/7f419d08
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