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AnreOpa sBIsICTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT U3yuyeHHE IPYTruX TUCHUILUINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK ¥ TyMaHUTAPHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TPOJIOJKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KU3HU.
PasButne y oOywaromuxcs HAy4YHBIX MPEJICTABICHHA O TIPOUCXOXKICHUU U CYIIHOCTH
anreOpanvecknx aOCTpakIuii, Crnoco0e OTpPaKCHHS MATEMAaTHYECKONH HAyKOW SIBIICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIUICHUS,, HEOOXOAMMBIX ISl aJIalTallid B COBPEMEHHOM Iu(poBoM obmiectBe. M3ydenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0IaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINIJICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEWCTBUSL U BBIBOJBI, (POPMYIUpPOBaTh yTBepkAeHUsA. OCBOCHHE Kypca anreOpbl oOecrieynBaeT
pa3BUTHE JIOTMYECKOTO MBINIJICHUS OOYJaIONIUXCs: OHHM HWCIOJB3YIOT JEAYKTUBHBIE U
WHAYKTHBHBIE pacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIBHBIM OO0OBEM CaMOCTOSITEIPHOM MEATEHHOCTH
oOyJarommuxcs, TMOITOMY CaMOCTOSITENIbHOE pEIIeHWEe 3ajad  SBJSITCS — peajn3armeit
JEeSATeTPHOCTHOTO TPHHIIATIA 00YIeHHUSI.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» aias OCHOBHOTO OOILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIHbHO-METOIMUECKUe JMHUM: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPAKCHU», «YPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kaxxnast 13 3THX coJiepKaTeIbHO-METOIUICCKUX JIMHUA Pa3BUBACTCSA Ha MPOTSDKCHUU TPEX JIeT
M3yUYeHHsI Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMH. B Xo1e n3ydenus y4eOHOTo Kypca
00yJaroImuMcs IPUXOAUTCS JIOTUIECKH PAcCyXAaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMMy yueOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MAaTeMaTHYecKOro oOpa3oBaHUs WU
CTMOCOOCTBYIOIIME OBJIAJACHUIO OOYYAIOUIMMHKCS OCHOB YHUBEPCATBHOTO MaTEeMaTHYECKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTHIO YUeOHOTO Kypca «Anredpay siBIseTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)KUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMUXCS JIOTHYECKOTO MBIILICHHS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJWMBIX JUIsi MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHITHS O YHMCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAILHBIMU M UPPAIMOHAIBHBIMHU YHCIIAMH,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHUIO.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandeckue BBIPKCHUSD» U
«YpaBHEHUSI W HEPABCHCTBa»  CIOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOydYarOIIMXCS
MaTeMaTUYeCKOTO armapara, HEOOXOJWMOIrO Uil PpEHICHUs 3aJad MaTeMaTHKH, CMEKHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHHs
yueOHBIH ~ MaTepuan TPYNIHPYETCs BOKPYr  pallMOHANBHBIX  BBIpaXKEHHWH.  Anredpa
JEMOHCTPHUPYET 3HAUEHUE MATEeMAaTHUKH KaK SI3bIKa JJIsi OCTPOCHUS MAaTEMaTHYECKUX MOJIENEeH,
OTIMICaHHUs TMPOLIECCOB U SIBICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKkKe
JanbHeIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIIJIEHUS,, HEOOXOIUMOro, B YAaCTHOCTH, MJis
OCBOGHHMSI Kypca HH(POPMATUKHA, M OBJAJEHHUE HAaBBIKAMHU JCIYKTHUBHBIX PACCYXICHHI.
[IpeoOpazoBaHre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.



Conepxanne  (QyHKIMOHATBHO-TpAQUYECKOW JIMHMM  HAIEJICHO HAa  IOJYYCHHE
00y4JaroNMMUCs 3HAHUH 0 QYHKIHUAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIEJOBAHUS Pa3HOOOPa3HBIX MPOILECCOB M SBJICHUN B mpupojae u obmecTtse. M3ydyenue
MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydalOIUXCS YMEHHUS HCIOJIB30BAaTh Pa3InIHbBIC
BBIPA3UTEIBHBIC CPEJCTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHUT BKJIaJl B (pOpMHpOBAHUE MPEJCTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTUU LIMBUIIN3ALUU
Y KYJIbTYPBI.

CornacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIM BKJIIOUAET CIEAYIOLIME OCHOBHBIE pa3lienbl cojlepkaHus: «Yucia v BBIYUCICHUS,
«AnredpanyecKue BHIPAKEHHS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Henelno), B 8 kimacce — 136 wacos (4 yaca B Henmeno), B 9 kimacce — 136 vaca (4 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
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Yucjia 1 BBIYHCIEHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0J]] OT OJHON (OpMBI 3amucu Jpoleit K
npyroii. IloHsATHE palMOHAIBHOTO YHCIa, 3aIIMCh, CPABHEHHE, YIIOPSIOUYMBAHUE PALMOHATBHBIX
grcen. ApudMeTHUeCKue IEHCTBHUS ¢ pallMOHAIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJIbHBIM TIOKa3aTelieM: OIpeJesieHre, peoOpa3oBaHue BBHIPAKEHUN Ha
OCHOBE OTPEACIICHUS, 3aNiCh OOJBIINX 4ncen. [IpomenTsl, 3anuch IPOIEHTOB B BUIE IpOOU U
IpoOu B BHJE TPOIEHTOB. Tpy OCHOBHBIE 3a7ayll Ha MPOLIEHTHI, pElIeHUe 3a7a4d U3 peabHOM
MPAKTUKH.

[IpumMeHeHre MPU3HAKOB ICTUMOCTH, Pa3JIOKEHHE Ha MHOYKUTEIH HATyPaIbHBIX YHCEIL.

PeanbHBIE 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi B 00paTHas IMPOMOPIIHOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXIYy BeJIWYMHAMH B  BHAE (QOPMYIIBL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIpA)KEHUS, MpaBWa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PaCKPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoOliCTBa CTENIEHU C HATYPAIBHBIM I10KA3aTEIIEM.

Opnounensl U MHOrowieHsl. Crenenb MHOrouwicHa. Cll0KEHHE, BBIYUTAHUE, YMHOKCHHE
MHOTOWIECHOB. DOPMyIBI COKpAIIEHHOTO YMHOKEHUS: KBAaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOYKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEeHb YpaBHEHHUS, MpaBuiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUILHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEHMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUU. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perenue
TEKCTOBBIX 33]1a4 C TOMOIIbIO YpaBHEHHIA.

JluneiHOe ypaBHEHHUE C JBYMs MepeMEHHBIMH U ero rpaduk. Cucrema IBYX JTUHEHHBIX
ypaBHEHUN ¢ JByMs TNEpPEeMEHHbIMH. PellieHne cucteMm ypaBHEHHI CHOCOOOM MOJCTaHOBKHU.
[Tpumeps! perieHns TEKCTOBBIX 3a7a4 C IOMOIIBIO CUCTEM YPaBHEHHIA.

DyHKUUH

Koopaunata Touku Ha mnpsmoil. UucnoBble mpoMmexyTku. PaccTosHue Mexnay AByMs
TOYKaMH KOOPAUHATHOU MPSMOMU.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKHM Ha
KoOpAMHATHOM TmuockocTH. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumuu. I'paduk Pyaknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpaduk. ['papuk dpynkuun y = |x|. ['paduueckoe pemienue JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEVHBIX YPaBHEHUM.
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Yucua v BBIYUCTICHUSA

KBamparubeiii kopeHb u3 uyucna. [lonstue o0 uppanuoHanbHOM uyucie. [lecsaThuHbIe
MPUOIKSHHST UPPAMOHATLHBIX uncenn. CBoiicTBa apu(PMETHUYECKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHE K MPeoOpa30BaHMUIO YHUCIIOBBIX BBIPAKEHUM M BBIYUCICHUAM. JleWCTBUTENIbHbBIC
YHUCIa.

Crenens ¢ 11e7bIM [T0Ka3zaresieM U e€ cBoiicTBa. CTaHgapTHas 3aluch YUCIa.

AnredpanyecKue BbIPaKeHUs

KBagparHbiii TpEXUICH, pa3iioKeHNE KBAIPATHOTO TPEXUICHA HA MHOKUTEITH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayreOpamveckoid npodu. CroxeHwue,
BBIYMTAHUE, YMHOXKEHUE, JieJieHue anreOpanueckux apoOeil. PanuoHanbHble BBIpaXKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUWiA, CBOASIIMXCA K JWHEWHBIM H KBajapaTHbIM. [Ipocrteimue apoOHO-
paloHaIbHbIe ypaBHEHUS.

I'paduueckass maTEpIIpEeTavs YpAaBHEHHI C ABYMS MEPEMEHHBIMU W CUCTEM JIMHEHHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMSI TIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W MX CBoHMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEpaBEHCTBA € OJHOM TmepeMeHHO. Cucrtemsbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Honsitne ¢ynkuuu. OOnacTh OnpeneieHus 1 MHOXKECTBO 3HaueHu# (yHkiuu. CrocoObl
3aaHusl QyHKITUH.

I'padux dyaxkumm. Yrenue cpoiictB dyHkiuu mo e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHM, OTpaXKaloUINX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxy. OyHkmun Y = X2, ¥ = X3, y = Vx, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YPaBHEHUM.
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Yuciaa v BbIYMCTIEHUS

PanvionanbHBIE ynCcIa, UPPALMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC ECATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YMCIAa Kak OeCKOHEYHbIE
JIecsITUYHbIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEMCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMETHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHPA, ATUTEILHOCTHh IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.



[TpubnmxénHoe 3HAYEHHWE BEIUYMHBI, TOYHOCTh NpHOMIKeHHs. OKpyriieHue 4Yuced.
IIpukuaka v OLlEHKa PEe3yabTaTOB BHIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOJAIIUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOJAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUM TpeTbed M 4YETBEPTOU CTENEHEHN
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemenue  npoOHO-palMOHANBHBIX  YpaBHCHHWU.  PemieHme  TEKCTOBBIX  3amad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C JIByMsI MEpPEMEHHBIMU U ero rpaduk. PemieHue cucrteM ABYX JIMHEHHBIX
YPAaBHEHUN C JByMs NEpEMEHHBIMH. PellleHne cucTeM JABYX YpPaBHEHUH, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOil cTeneHu. I'paduueckas MHTEpIpeTalus CUCTEMbl YpaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 anreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHEMHBIX HEPAaBEHCTB C OJHOW NEpeMEHHOW. PemeHne cucrem IMHENHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOU. KBanparnoie HepaBeHcTBa. ['paduueckas wHTEpmperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

D yHKUUHA

Ksagparnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapaboJIbl, OCb CHMMETPHUH TTapaboJIbL.

Ipadukn dyskimit: y = kx, y=kx + b, y=k/x, y=x3, y=x, y = |x| i nx cBoiicTa.

YucsioBble NMOCJ€10BATEILHOCTH U MPOTPecCHH

[ToHsiTHE YMCIOBOU MOCIIENOBATEIBHOCTH. 3a/IaHUE MOCIIEI0OBATEIILHOCTH PEKYPPEHTHOM
dhopmysoit u popMysoi N-TO YIeHa.

ApubmMernueckass M TeoMeTpuueckas  nporpeccur.  DopMynabl  N-TO  WiICHA
apru(METUYECKON U TEOMETPUUECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne 4ieHOB apu(PMETHYECKOM W TEOMETPHUYECKOW IPOTrpeccCHuil TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pOCT. CI05KHBIE MPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS IporpaMMbl Yy4eOHOTro Kypca «Auredpay
XapaKTepU3YIOTCS:

1) maTproTHYECKOE BOCITUTAHHUE:

MPOSIBIIGHUEM HHTEpeca K IMPOLIJIOMY M HACTOSIIIEMY POCCHICKON MaTeMaTuKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUMUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIH30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaXxJaHCKO€ U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpa)KAaHWHA M peau3alliyd €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaX)IAAHCKOTO 0OIecTBa (HaAmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyZnOBOE BOCIIUTAHUE:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEUICHUH NPAKTUUYECKUX 3a/ad MaTeMaTHUYeCKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTUYECKOTO 00pa30BaHUs Ha MPOTSKEHUH Bcel
KU3HU JIJIS1 YCIIENTHOHM Tpo(deCcCHOHaTbHOM EeATeTFHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIMBUAYAJIbHONM TpaeKTOpUu 0Opa3oBaHUA U
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 5cTeTUYECKOE BOCITUTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOM €pHOCTHU B
HCKYCCTBE;

5) HEHHOCTH HAYYHOTO TO3HAHMUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKu Kak c(epbl 4eloBEeYecKON MAESITeTbHOCTH, STaloB €€ pa3BUTUA U
3HAYUMOCTH JJIs1 Pa3BUTHUS LIMBUIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usmyeckoe BocmuTaHue, GOPMUPOBAHUE KYIbTYpPHl 3OPOBBS U SMOIMOHAIHHOTO
Onaronoxyyus:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/0POBbS,
BEJICHUS 3[J0POBOr0 00pa3a >KU3HU (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, perynspHas (usndeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA peQIIEKCUU,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) KOJIOTMUECKO€E BOCTIUTAHHE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpYKaIOIeH cpenpl, IUIAHUPOBAHUSI MOCTYNKOB M OLIEHKH HMX BO3MOXHBIX
MOCJICJICTBUH JIUIsl OKpYKaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;

8) amanTanus K U3MEHSIOIMUMCS YCIOBUSAM COLMATBHON U MPUPOTHOM CpeJIb:
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TFOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETECHIIUU W3
OIIBITA IPYTUX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUY HOBBIX 3HAHHM, B TOM 4YMCIIe (OPMYIHPOBATH HJCH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX U SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pPa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHUMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMII KOHTpMEp, KOPPEKTUPOBATH MPHUHUMAEMBIC DPEUICHUS WU
JeWcTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIBIT.

METAINIPEIJMETHBIE PE3YJIbTATHI
IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
Ba3oBble jornueckue aecTBus:

® BBIABIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIy MOHATHAMH, (DOPMYIHpPOBaTh ONPEICIICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATh, GOPMYIMPOBATH M MPEOOPA30OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpHIIaTeNbHBIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

® BBISBIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aNMOCBSI3H U TPOTUBOPEUHS B (haKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX, NpeuiaraTb KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUYEHUI TI0 aHAJIOTHH;

e pa3bupaTh JOKa3aTelbCTBA MaTEMaTHYECKUX  YTBEPXKIEHUN (mpsMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITEJIbHO HECJIOXKHbBIE JI0Ka3aTelIbCTBA
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh ApPryMEHTAIMIO, HPHUBOJUTH MPUMEPHl U
KOHTPHIpUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXO MM ¢ y4ETOM CaMOCTOSATEIBHO BbIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATEIbCKUN  HHCTPYMEHT  MO3HaHMS,
dbopMynupoBaTth BOIIPOCHI, bukcupyromye POTUBOpEYHE, pobiemMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHUpPOBATH THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY TIJIaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® caMOCTOATENbHO (OopMynupoBaTh OO0OOIIEHHWS W  BBIBOJABI 1O  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUTATh MPEINOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.



Pabora c undopmanueii:

BBISBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIIMH, JAHHBIX, HEOOXOJAUMBIX
JUISl peLeHUs 3a/1a4u;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BBIOMpaTh popMy mpeacTaBieHust HHGOPMAaUK ¥ WIUTIOCTPUPOBAThH PELIaeMbIe 3a/1a9n
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHALIUAMU;

OLICHUBATh HAJEKHOCTh MHPOPMALMKU 0 KPUTEPUSAM, IPEUIOKEHHBIM YUUTEIEM WIH
cOpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBHUA:

BOCIIPHHUMATH U (POPMYJITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACbMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TEMBI, TPOOIIEMBI,
pelnraeMol  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXUBaTh pa3IMUMe U CXOJICTBO TO3UINH, B KOPPEKTHOH hopme hopMyInpoBaTh
pa3HoTIacusi, CBOM BO3PaKEHIS,

MPEICTaBIATh PE3YAbTATHI PEIICHUS 337a4H, SKCIICPUMEHTA, UCCICIOBAHNS, TIPOCKTa,
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPUH,

MOHUMATh M HUCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYaJbHON pabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3a/ay;

MIPUHUMATD 11eJIb COBMECTHOM JE€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AINI0 COBMECTHON
paboThl, pacmpenensaTh BUIb padOT, JOTOBApPHBATHCA, OOCYKIATh MPOIECC U
pe3ynbTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TrOBbI€ HITYPMbI M APYrHE), BBHINOJHATH CBOK YacTh pabOThl U KOOPIAUHUPOBATH
CBOM JICUCTBUSA C JAPYrUMU WJ€HAMH KOMAaH/]Ibl, OLIEHUBATh KaYeCTBO CBOEro BKJIAJa B
0Ol MPOIYKT MO KPUTEPUIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSL.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, alTOPUTM pEIIeHUs 3agaud (WM ero 4Yacthb),
BBIOMpATh C€rMoco0 pemieHuss ¢ y4E€TOM HMEIOUIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUpPOBATh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBCPKU, CAMOKOHTPOJIA IMPOLECCa U PpE3yJibTaTa PCIICHUA
MaTeMaTHU4EeCKO 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPBIC MOTYT BO3HHUKHYTH IIPpHU PCHICHUHN 3aJla4l, BHOCUTDb
KOPPEKTHUBLI B ACATCIIbHOCTE HA OCHOBEC HOBBIX O6CTO$IT€J'H:>CTB, HalJICHHBIX OI_HI/I6OK,
BBIABJIICHHBIX prﬂHOCTeﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IIOCTABICHHOMN LIEJIA U YCIOBUSAM,
OOBSICHATH MPUYUHBI JOCTHKCHHUS WM HEIOCTHIKEHHUS IIeN, HAaXOJUTh OIIUOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuyenus B 7 Kiacce OOYYaIOUIMICS TOJYYUT CIEIYIOIIUE TPEAMETHBIC
pe3ybTaThI:

Yucia ¥ BbIYMCICHUS

BbinoniHATh, couderass YCTHbIE W HHCbMEHHbBIE NPUEMBI, apu(pMETHUYECKUE JIEUCTBUS C
paloHaIbHBIMU YU CIIAMHU.

Haxonuth 3HaueHHsS 4YHCIOBBIX BBIPRKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonuTh OT oAHOM (popMBI 3amucu yucen K Apyroi (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINoNHATE NPUKUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUHM, OLIEHKY 3HAY€HUN YHMCIIOBBIX
BbIpa)KE€HUI. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh PU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJlbHbIX YHCEI.

PemaTte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLIHUOHAIBHOCTBIO BEJIMYNH, IPOLIEHTAMHU, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIIEHNS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBatk anredpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuania.

Haxonuth 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHHSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEIACHUEM MOJ0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXCHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOWICHA Ha MHOTIOYIIEH,
IIPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKH claraeMbIX, IpUMEHEeHUs: (GopMysl COKpaléHHOTro
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUS MHOTOYICHOB Ul pEIIEHUs pPAa3JIMYHbIX 3ajad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN TPAKTUKH.

Hcnonbs3oBaTh CBOHCTBA CTENEHEN C HATypaJbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHblE ypaBHEHHUs C OJHOM IEPEMEHHOW, NMPUMEHsS MpaBUia IEPEexoaa OT
UCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS M YUCIO KOPHEM
YPaBHEHUS.

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

[TonGupath npuMepsl Hap YUCell, SIBISIONUXCS PeIIeHueM JTHHEWHOTO YPaBHEHHUS C IBYMsI
IIEPEMEHHBIMHU.
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CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
NepPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHMH C JByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduUecKu.

CocraBiaTh M pemiath JUHEHMHOE ypaBHEHUE WJIM CHUCTEMY JMHEMHBIX YpaBHEHHM MO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jayd IOJyYEHHBIN
pe3yibTar.

D yHKUUHA

N3o00paxkaTp Ha KOOPAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
KOOpJAMHATaM, Jy4d, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YMCJIOBBIE IPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTHM TOYKU IO 33JaHHBIM KOOPJAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh ¢ TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAaIlUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpaUKOB PeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K xoHmy oOydennss B 8 Kkiacce OOydarOmIMIiCS TMOTYYUT CIEAYIONIAE TPEIMETHBIE
pe3yNabTaThl:

Yucsia 1 BBIYUCICHHUSA

Hcnonp30BaTh HadalbHBIE NMPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CPaBHEHMsI, OKpYIJIEHUS M BBIYMCICHHMH, M300pakaTb JEWCTBUTEIbHBIE YHUCIIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh TNOHATHE apU(METHUYECKOrO KBAJPATHOIO KOPHS, HAXOIUTh KBaJpaTHbHIC
KOPHH, MCIIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIIOJIHATH IPE0OpPa30BaHUs BbIPAKEHUMH,
CoJZlepKaliuX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBate 3anucu OOJIBIIMX M MajblX YHMCEI C TMOMOULIbIO JIECSITUYHBIX ApOOei u
creneHel yucna 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHATh MOHATHE CTENEHW C LENbIM IOKa3aTeleM, BBIIOJIHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COAEPKALLUX CTENIEHH C LIEIbIM IIOKa3aTEIIEM.

BBINONHATE TOXJIECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPaXKEHUH Ha OCHOBE
IIPaBUJI IeHCTBUI Ha/l MHOTOWICHAMU U alredpanyecKuMU JpoOsMu.

PacknaapiBaTh KBasipaTHbBIN TPEXUICH HA MHOKUTEIIH.

[IpumensaTh npeoOpa3oBaHUS BBIPAKEHUM s peUIeHUs pa3IM4yHbIX 3a7ad M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM TPAKTUKU.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBapATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K
HUM, CCTEMBI JIBYyX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.

IIpoBouTE MpOCTENIINE UCCIIEN0OBaHNS YPABHEHUN U CUCTEM YPAaBHEHMM, B TOM YHUCIIE C
IpUMEHEHHEeM TIpadUUecKuX TMpeacTaBleHUil (ycTaHaBIMBAaTh, HUMEET JM YpaBHEHUE WIU
crcTeMa YpaBHEHHH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).
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[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBIO COCTAaBJIECHUS YPaBHEHMUsS WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETUPOBAThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIATh JIMHEHHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIHOCTPALUIO
MHO>KECTBA PEILIEHNN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAUEHUs), OINpPENeNATh 3HaueHHWe (QYHKIMHM IO 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku 31eMEeHTapHbIX QYHKINUN BUJIA!

y=k/x, y=x2, y = x3,y = x|, y = VX, onucsIBaTh CBOHCTBa UHCIOBON (DYHKIHMH MO €&
rpaduky.

K xoHmy oOydenunss B 9 kjacce OOydarONIMICS TMOJYyYUT CIEAYIOIIAE TMPEIMETHBIE
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YIOPSAI0UYMBATH PAllMOHAIBHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUS C UPPAL[MOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BbIPAXKEHUH.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBINOJHATH MPUKHIKY pe3yJbTaTa BBIYHCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPaBHEHMs, CBOJSIIMECS K HHM,
npocTeiire JpoOHO-pallMOHAIbHbIE YPABHEHMSL.

Pemare cuctemsl IBYX JIMHEHHBIX YpaBHEHUI C ByMs NEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPAaBHEHHH € ABYMsI IEPEMEHHBIMU.

[IpoBoaNTE MpocTeiie uccae0BaHus YpaBHEHUH U CUCTEM YpaBHEHMH, B TOM YHCIE C
IpUMEHEHHEM TIpadUuecKux MpeiCcTaBlIeHUi (ycTaHaBIMBAaTh, MUMEET JM YpaBHEHUE WIU
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA, H300pa)kaTb peLICHHE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONIUE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM HPSAMOI,
3aMHUCHIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3HaBath (yHKIIMHM H3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMaTUYECKU PACIIOJIOKEHHE Ha

KOOPIUHATHOM MI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y =kx + b,y = k/x,y =ax2 + bx +
C,Yy=Xx3,y= Vx, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.
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Ctpouth M HM300pakaTh CXEMAaTHYECKU TPapUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacno3naBare  kBajpatuyHyro (QyHKOMIO 10  QopMmyse, TPUBOAUTH  IPHUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCO0axX
3aJJaHuUs.

BEINONHATE BBIYMCICHHUS C HCIIOJIB30BAaHHEM (OPMYJT N-TO WieHa apu(PMETHYeCKOd u
F€OMETPHUUYECKON MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMHU IMOCIENOBATEIBHOCTSIMH, B TOM UYHCIIE 33a9d
U3 peasIbHOM JKU3HHM (C MCTIOIb30BAaHUEM KAJIBKYIATOPA, HU(PPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM Kontpoabmie | TpaxTieckie (undposbie)
NMPOrpaMmblI Bcero 5 p odpa3oBaTejibHbIE
padoTsI padoThI pecypesI
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qHcIia https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
2 AJIreOpautCCKie BLIPRKCHNA 27 . https://m.eds00.ru/7f415b90
bu6moreka [IOK
3 YPABHEHIIA H HEPABCHCTEA 20 L https://m.eds00.ru/7f415b90
bu6moreka [IOK
4 Koopmumaret u rpadukcn. Gymicm 24 . https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
> Tosropere 1 0bobmenne 6 . https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOT'PAMME
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8 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmie | TpakTieckie (uudpossbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 Uucna u Beruncnenus. Kpagpartaeie 18 bubnuorexa [JOK
KOpHHU https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. CTerneHs ¢ 10 bubmmoreka [{OK
IEJIBIM TTOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BBIPAXKEHUS. 8 1 bubnuorexa [JOK
KBaaparHbiii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpandeckre BBIPaKEHUS. 19 1 bubnuorexa [JOK
Aurebpandeckast 1poob https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 19 1 bubnuorexa [JOK
KBaapaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUs 1 HEPABEHCTBA. 17 bubnuorexa [JOK
CucTeMbl ypaBHCHHIA https://m.edsoo.ru/7f417af8
7 YpaBHEeHUs 1 HEPABEHCTBA. 15 1 bubnuorexa [JOK
HepaBencrBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKUHA. OCHOBHBIC OHATHS 8 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
d Dymicn. Hucnossie GyHKiun 12 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 TosTopenne n 0dodmenue 10 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB IO TIPOTPAMME 136 5 0
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9 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM T TRl pp—— (uudpossbie)
NMPOrpaMmblI Bcero 5 6 o0pa3oBaTtejibHbIE
padoTsI padoThI pecypest
1 Yucna v BeruncieHus. JleicTBUTEbHBIE 13 bubnuotexa [JOK
quclia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 19 1 bubnuotexa [JOK
OJTHO¥ MepeMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 20 1 bubnuorexa [JOK
ypaBHEHHIHA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 22 1 https://m.eds0o.ru/7f419d08
bu6moreka [IOK
> Pynkuun 22 ! https://m.edsoo.ru/7f419d08
bu6moreka [IOK
6 YucioBble HOCIEN0BATEIBHOCTH 20 1 https://m.eds00.ru/7§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 20 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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