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HOACHUTEJIBbHAA 3AIIUCKA

AnreOpa sBIsIeTCS OAHMM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieunBaeT 3ydeHHe IPYTUX TUCIHUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEO0OXOAMMO I MPOJIOJIKEHUSI 00pa30BaHMs U B TIOBCEHEBHON KU3HU.
PazButne y oOydJarommxcsi Hay4dHBIX TIPEACTaBICHWH O TIPOMCXOXKIECHUH W CYIIHOCTH
anreOpanyeckux aOCTpakIMii, crocode OTpakeHUs MaTeMaTHYeCKOH HayKoW sBJIEHUH U
MPOLIECCOB B TPHUPOAEC M OOIIECTBE, POJIM MATEeMaTHMYECKOTO MOJIEIUPOBAHUS B HAyYHOM
MO3HAHWU U B TNPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUS U KAaueCTB
MBIIUICHHS, HEOOXOAUMBIX NJIsl aJanTallid B COBpeMeHHOM LudpoBoM obmiectBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHUs HAOJI0/1aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KpPUTHYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUS U BBIBOABI, (POPMYIHPOBATH yTBepKAeHH. OcBOeHHE Kypca aireOpbl 00ecrieuuBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOy4YalolmUXCsl: OHHM HCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTHBHBIE PAacCyKACHUs, 0000IIeHNe W KOHKPETU3aluio, abCTparupoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe MpeAnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSTENBHON JeATETbHOCTH
o0yJaromuxcs, IO3TOMY CaMOCTOSTEIbHOE pEUICHHE 3a7ad  SBJSIETCS — pealn3aluei
JESTEIBbHOCTHOTO MPUHIIUIIA O0yUYEHUSI.

B crpykrype mnporpammbl y4eOHOrOo Kypca «Aaredpa» sl OCHOBHOTO OOILIEro
o0pa30oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeIbHO-MeToAuYeckue nuHuu: «Yucna u
BBIYMCIICHUS», «AJreOpandeckue BBIPAKEHUS», «YPaBHEHUS M HEPaBEHCTBA», «DYHKIUN.
Kaxxnas u3 aTHX colepkaTelbHO-METOANYECKUX JTUHUNA Pa3BUBAETCSA HA MPOTSHKEHUU TPEX JIeT
M3y4YeHHs Kypca, B3aUMOJICHCTBYS C APYTMMH €To JIMHUSMHU. B Xo1e n3ydeHust yueOHOTO Kypca
00y4aroIuMCcsl TPUXOIUTCS JJOTHUYECKH PACCYkaTh, UCIIOIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3TUM B IporpaMMy y4eOHOTO Kypca «Anredpay BKIIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOUIMMHUCS OCHOB YHUBEPCATBHOTO MAaTEMAaTHYECKOTO
s3pika. CoJiepKaTeNbHON U CTPYKTYPHOM O0COOGHHOCTBIO yueOHOTO Kypca «Anredpay sBiseTcs
€0 MHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHUU «Yucna W BBIYUCICHHUS» CIYXHT OCHOBOM Ui JajdbHEHIIEro
M3YyYeHHs] MaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIIICHHUS,
(OpMHUPOBAHHIO YMEHHS IOJIb30BAThCS AITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKHX
HaBBIKOB, HEOOXOJWMBIX Il TOBCEIHEBHOW XM3HH. Pa3BUTHE MOHATHS O YHCIE Ha ypOBHE
OCHOBHOT'O 00ILero o0pa3oBaHMs CBSI3aHO C PALIMOHAIBHBIMH U UPPALMOHAIBHBIMHU YHCIAMH,
(hopMuUpOBaHHEM TMPEICTABICHUN O JEUCTBUTEIHHOM YHCIE. 3aBEpIICHNE OCBOCHHUS YHCIOBON
JMHUHA OTHECEHO K CpelHEMY o01ieMy 00pa30BaHUIO.

Conmepxkanue JIByX anreOpalyuecKux JHHUH — «AnreOpadeckue BBIPAKCHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOYYarOLIMXCS
MaTeMaTUYeCKOro amnmapara, HeoOXOAMMOIo JJi peIleHUs 3aJad4 MaTeMaTHKH, CMEKHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33a1a4. Ha ypoBHE OCHOBHOIO 00111ero 00pa3oBaHUs
y4eOHBI ~ MaTepuay  TPYNIUPYETCS  BOKPYr  PAIllMOHAIBHBIX  BBIpaKeHWH.  AnreoOpa
JIEMOHCTPUPYET 3HAYEHUE MAaTEMAaTUKU KaK S3bIKA JJIS1 TIOCTPOCHUSI MaTeMaTHYECKUX MOJIEIeH,
OIMCaHUs MPOLIECCOB U SIBICHUN peaibHOro Mupa. B 3amaun oOyueHust anredpe BXOIAT TaKxke
JalnbHeiee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOT0, B YacTHOCTH, IJIs
OCBOEHHUSI Kypca HMHPOpPMATHKU, M OBJAJCHHE HaBbIKAMH JEIyKTHBHBIX PaCCYXICHUM.
[IpeoOpazoBanne CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXEHWHsI, CIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxanne  (yHKIHMOHAJIBHO-TpPAQUUECKOW  JIMHUM  HAIeIeHO Ha  TOJyYeHHUe
00yJaronMMucs 3HaHUN 0 QYHKIUAX KaK BaXKHEHIIEH MaTEeMaTHYECKON MOJENHN JJIs ONMUCAHUS
U HCCIIEJIOBaHUS Pa3HOOOPa3HBIX MPOILECCOB M SBJICHUN B NIpupoae u obmectse. M3ydeHnue
Marepuaga CIOCOOCTBYET pa3BUTHIO y OOydaloIUXCsl YMEHHUS HCIIOJIb30BAaTh pa3InYHbIE



BbIpa3UTENIbHBIE CPEICTBA S3bIKA MATEMAaTHKH — CIIOBECHbIE, CUMBOJIMYECKHE, IpaduuecKue,
BHOCHT BKJIJ] B ()OPMHPOBAHHUE MPEJICTABICHUIA O POJIM MATEMATUKU B PA3BUTHU [WBUIIH3AIAN
Y KYJIbTYPHI.

CormacHo y4yeOHOMY TutaHy B 7-9 Kiaccax wH3y4aeTcss y4eOHBIM Kypc «Amredpay,
KOTOPBII BKIIIOYAET CIEAYIOIIHE OCHOBHBIE pa3lieibl cojuepikaHus: «Yuciaa M BBIUYUCICHUSN»,
«Anredpandeckre BIPAKEHUS», «Y paBHEHHS U HEPABEHCTBAY, « DYHKIIUNY.

Ha uzyyenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hezienw), B 8 kimacce — 102 gaca (3 gaca B Henmenmo), B 9 kitacce — 102 gaca (3 ygaca B
HEJICJIO).



COJEP)KAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYUCICHUA

Jpobu OOBIKHOBEHHBIE U JECSATHYHBIE, MEpPEeXoj]] OT OJHOM (opMbl 3amucH Jpodeil K
npyroi. [loHsTHe panoOHaIbHOIO YKCIIA, 3alIMCh, CPABHEHHE, YIIOPSAIOUYNBAHUE PALlMOHAIBHBIX
yucen. ApudmeTrndeckue AEHCTBUS C palldOHATBHBIMH YnciaMu. Pemenne 3agad u3 peabHOU
IIPaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelieM: ONpeJesieHHe, MpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE ONpeAeTeHHs, 3aiCh 0OIBIINX 4ncel. [IponenTsl, 3anuch MPOIEHTOB B BUAE IpOOH U
IpoOu B BHJIE NPOLEHTOB. TpHU OCHOBHBIE 33Ja4yM HA IPOLEHTHI, pEIICHUE 3a/1a4 U3 peabHOU
MIPaKTUKH.

IIpuMeHeHne TPU3HAKOB AEIUMOCTH, PA3JIOKEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHACEIL.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE IPSMasi M 00paTHasi IPOIOPLHUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHH sl

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C INEPEMEHHOM. [lomycTuMble 3Ha4eHUS
nepeMeHHbIX. [IpencraBneHne 3aBUCHUMOCTH MEXJY BeIMYMHAMH B BHIE (HOPMYIIBL.
Beruucnenus no gpopmynam. I[IpeodpazoBanne OyKBEHHBIX BBIPaKEHUH, TOXKIESCTBEHHO paBHBIC
BBIpa)KEHUs, MpaBUiia MpeoOpa3oBaHUs CyMM U NPOU3BEICHHM, MpaBUia PACKPHITUS CKOOOK U
MIPUBEACHUS NTOJOOHBIX CIIAaraeMbIX.

CBoJCTBa CTENIEHN C HATYPAJIbHBIM [T0KA3aTEIIEM.

Opnowienbl 1 MHOrowieHbl. CteneHb MHorowieHa. ClioKeHHe, BBIUUTAaHUE, YMHOXKEHHE
MHOrowieHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBbl M KBaapaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaJApaToB. Pa3nokeHne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHNsI M HEPABEHCTBA

VYpaBHeHHNE, KOPEHb ypaBHEHUS, NpaBuia MpeoOpa3oBaHUs ypaBHEHUsS, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEHHOTO YypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHMH. CocTaBleHME YpaBHEHUM IO YCIOBHIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ[a4 C IOMOIIbIO YPAaBHEHUH.

JIuHeiiHOe ypaBHEHHE C JABYMs NEpeMEHHbIMH U ero rpaguk. Cuctema JIBYX JTHMHEUHBIX
ypaBHEHUN C JIByMs TE€peMEHHBIMH. PerieHue cucteM ypaBHEHHH CTHOCOOOM TOACTaHOBKH.
[IpuMepsl pelieHns: TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUM.

DYyHKIUH

Koopaunata Toukn Ha mnpsmol. UucioBele mpomexyTku. PaccrossHue Mexay AByMs
TOYKaMU KOOPJIMHATHON IIPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa TOYKU Ha
KOOpAMHATHOU IIocKocTU. [Ipumepsl rpaduxoB, 3amaHHblX (opmynamu. Utenuwe rpadukoB
peanpHbix 3aBucuMocTei. [lonartme ¢ynxkuun. ['padux ynkuun. CpoiicTBa  (QYyHKIHIA.
Jluneiinas ¢ynkius, e€ rpaduk. ['paduk dynkuun y = |X|. I'padudeckoe pemicHre ITMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHCHUM.

8 KUIACC

Yuciia 1 BBIYUCICHUA

KBanpaTtHsiii kopenb u3 uucna. IloHarue 00 wuppanuvoHanbHOM uucie. JlecaTnyHble
NpUOIMKEHNST UPPALMOHAIbHBIX Ynces. CBoiicTBa apupMEeTHYECKUX KBAJAPATHBIX KOPHEH M MX
IpUMEHEHHE K MpeoOpa30BaHMIO YHCIOBBIX BBIPAKEHUH W BBIUUCIEHUSAM. JleficTBUTENbHBIE
YHCIIa.

Crenens ¢ 1eqbIM IT0Ka3aTenaeM U €€ cBoiicTBa. CTaHgapTHas 3allych YHCa.

Anrebpanyeckre BeIpaXeHUIAJIredpanyecKue BbIPakeHust



KBaznpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAPAaTHOIO TPEXUWIEHA HA MHOKUTEIIN.

Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoi apodbu. CroxeHue,
BBIUUTAHUE, YMHOXKEHHUE, JeJIeHUe anreOpandeckux aApoOei. ParroHanbHble BBIPAXKEHUS U HX
npeoOpa3oBaHuUe.

VYpaBHEHHUs ¥ HEPABEHCTBAY pABHEHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KopHeH KBaapaTHOro ypaBHeHMs. Teopema Buera.
Pemenne ypaBHEHUH, CBOASIIMXCA K JUHEHMHBIM M KBajapaTtHeIM. Ilpocreiimme apoOHO-
panuoHaIbHbIe ypaBHEHUS.

I'padmueckas MHTEpHIpeTansl YpaBHEHUH C ABYMS MEPEMEHHBIMH U CHCTEM JMHEWHBIX
YpaBHEHUH C JABYMsSI TIepeMEHHBIMU. [IpuMepbl pelieHus CHUCTEM HEJIWHEWHBIX YpaBHEHUU C
JBYMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 areOpandecKuM CIIoCOOOM.

YUucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHENHBIE HEpaBeHCTBA € OAHOM TmepeMeHHOW. CucTtembl
JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMU DYyHKIUT

[onsitne Qynkuuu. OGmacTh ONpeneIeHnuss 1 MHOXKeCTBO 3HaueHH QyHKmu. CrocoOb!
3aaHus QYHKITUH.

I'padux Qynkmun. Yrenue cpoiicTB ¢(yHKmmm no e€ rpaduky. Ilpumepsr rpadukon
GYHKIHH, OTpa)kaloIuX peanbHbIe MPOLECCHI.

@DYHKINH, ONMCHIBAIOLIME MPSIMYIO M OOpaTHYIO IMPONOPLUOHAIBHBIE 3aBUCUMOCTH, MX
rpaduku. Oynkumn Yy = X2, Y = X3, y = VX, y=|x|. ['paduseckoe peureHne ypaBHeHMi i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYMCICHUSA

PanmonaneHble yncia, MppaloHaIbHbIE YHMCIAa, KOHEYHbIE U OECKOHEYHbIE JECSITUYHbIC
npodu. MHOXKecTBO JeHCTBUTENBHBIX 4YHCEd, JACHCTBUTEIbHbIE 4YMCIa KaK OECKOHEUHbIe
JNecsATHUHble  apoOu. B3auMHO  OJHO3HA4YHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apU(PMETHUECKHE IECUCTBUS C AEHCTBUTEIbHBIMU
YHUCJIAMHU.

Pa3mepbl 0OBEKTOB OKpYXAlOIIEr0 MHpA, JJIUTEIBHOCTh IPOLIECCOB B OKPYKAIOIIEM
MHpE.

[IpuOmmxk€HHOE 3HAUYE€HHWE BEJIMYMHBL, TOYHOCTh HpuOMKkeHus. OKpyriieHue ywuces.
[Ipukuaka u oLeHKa pe3yabTaTOB BEIYMCICHUI.

YpaBHeHHus U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. Pemenue ypaBHEHUN, CBOASIIMXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAIIMXCA K  KBAaJAPATHBIM.
bukBanpatHoe ypaBHenue. lIpumepbl penieHuss ypaBHEHUH TPETbEH M YETBEPTOM CTEIECHEU
Pa3I0KEHUEM Ha MHOXKUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHMiA.  PelneHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C ABYMs NEpEeMEHHBIMH U ero rpaduk. PemieHue cuctem IBYX JMHEWHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU. PelleHnMe CuUCTeM IBYX YpaBHEHHMMH, OJHO M3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpO# cTemeHu. I'paduueckas HHTEpHpETalys CUCTEMBbl YPaBHEHUH C
JBYMs IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a7a4 aJIreOpanyeckKiuM CrocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.



Pemienue nuHENHHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. PemieHue cucrtem JMHENMHBIX
HEpaBeHCTB ¢ OfHOM mepeMmeHHOH. KBagpartHele HepaBeHcTBa. ['paduyeckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU.

OyHKIMU DYyHKIUA

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaborna, KOOpAUHATHI BEPITMHBI
mapadoJIbl, OCb CHMMETPHUH TTapadOoJIbI.

Ipadukn pyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , 1 ux cBoiicTBa.

Uucnosble nocie10BaTeIbHOCTH YMCI0BbIE MOC/IEA0BATEIbHOCTH U IIPOrPecCcH

[lonsiTHE YKMCIIOBOM MOCIEAOBATENIBHOCTU. 3aJJaHUE TOCIIEOBATEILHOCTH PEKYPPEHTHOM
dhopmynoit u popmyIoit N-ro dseHa.

Apudmernueckas uw  reomerpuueckas — nporpeccur.  Dopmynsl  N-ro  4eHa
apupMeTUIECKON U TEOMETPUUECKON MTPOrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHne 4iIeHOB apu(PMETHUECKOM M TeOMETPUYECKOW MPOrpeccHii TOUYKaMu Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBIN U SKCITOHEHIIMAIBHBIN pocT. CIIOKHbBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuyHOCTHBIE pe3yabTaTbl OCBOCHMS MporpamMmbl ydyeOHOro Kypca «Amnredpay
XapaKTepU3YIOTCS:

1) maTpuoTHyecKoe BOCIIUTAHUE:

NIPOSIBIIEHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTuKH,
LEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHUSAM POCCHUHCKMX MaTE€MAaTUKOB U POCCHUHCKOM
MaTeMaTHYECKON IIKOJIbI, K MCIIOIb30BAaHUIO 3THUX JOCTH)KEHUI B IPYTUX HayKaX M MPHUKIAIHBIX
chepax;

2) rpa:ka1aHcKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TIpa)<aHMHA M pealu3allud ero Ipas,
NpPEJCTaBICHUEM O MaTEeMaTHUYeCKHMX OCHOBaX ()YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYD,
SIBJICHUH, MpoLeayp I'pakJaHCKOro o0IiecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
0OCYXJIEHUIO 3THUYECKHUX IMPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKECHUI
HAayKH, OCO3HAHHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHLUIIOB B AEATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIIEHUM IMPAKTUYECKHX 3aJad MaTeMaTH4ecKOn
HANpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEeMaTH4EeCKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCEH
KHU3HM U1 YCHEIHON NpodeccuoHanbHOM AeATEeNbHOCTH U pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHAMBHIYaJIbHOH TPAaeKTOpUU OOpa3oBaHHUA U
KHM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKkoe BOCIIUTaAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHUI, YMEHHUIO BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpHEHTAle B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX IMpeJCTaBIEHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeEJIOBEKa, MPHUPOAbI U OOIIECTBa, INOHHMaHUEM
MaTeMaTU4YeCKOH HayKH Kak cQepbl YelOBEUECKOW JesITEeIbHOCTH, AITAlOB €€ pPa3BUTHUA U
3HAYMMOCTH JUJISl Pa3BUTHUS LIMBUJIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4YECKON
KyIbTYpOH Kak CpEACTBOM I[I03HAHHS MHUpPA, OBJIAJEHUEM IPOCTEUINMMHU HaBbIKAMHU
HCCIIEeI0BATENIbCKON AESTEbHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMHUPOBAHHE  KYJbTYPbl  3[I0POBbS W
3MOLMOHAJIBLHOIO 0JIArONnoJIyYusi:

TFOTOBHOCTBIO INPUMEHATH MAaTEMaTHYECKHE 3HAHUS B MHTEpPeEcax CBOEro 310pOBbS,
BEJICHHSI 3/I0POBOT0 00pa3a >KM3HU (3I0pOBOE MHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U
OT/IbIXa, peryiaspHas (u3nueckass aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBBIKA pe(IIEKCHH,
IIPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOI'O K€ IIpaBa APYroro 4ejaoBeKa;

7) 3Ko10rHYeCcKOe BOCIIMTAHHE:

OpHEHTalel Ha NMPUMEHEHHE MAaTeMaTHMYECKUX 3HAHWH il pelleHus 3afad B 001acTu
COXPAHHOCTH OKpYXKAIOIIEH cpeibl, IIAaHUPOBAaHUS IIOCTYNKOB M OLEHKM HX BO3MOXKHBIX
MOCJIEICTBUM Ul OKpY’Karolleld Cpelbl, OCO3HaHUEM IJIO0AIBHOI0 XapakTepa 3KOJIOIMYECKUX
poOJIeM U MyTeH UX peleHus;

8) ajanTanus K M3MEHAIOLIUMCS YCJIOBUAM COLMAJIbHONW M IPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHUSAX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO J1€ATEIbHOCTh, B TOM YHCIE YMEHHE YUUTBCS Yy IPYIHX
Jro/Iel, MpUOOpeTaTh B COBMECTHOW JEATEIBHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIMH U3
OIIbITA IPYTHX;



HEOO0XOAMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Yucie (HOpMyIHUpOBATh UIACH,
MOHSTHSI, TUIIOTE3bl 00 OOBEKTaX M SBIEHUSX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABATh
Jne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYK) CHUTYAllMIO, BOCIPHHHUMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIONIUIl KOHTPMEp, KOPPEKTHPOBAaTh NPUHUMAEMbIe pEIICHUS U
nercTBus, GOpMYIHPOBATh U OLIEHUBATh PUCKU U TIOCIEACTBUS, HOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTenbHBbIC YHHBEPCAJIbHbIC YUYeOHbIC 1eHCTBHUS

Ba3oBbIe Jjornuyeckue JeicTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPHU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHSATHH, OTHOIICHUH MEXAY TMOHATHUAMH, (HOPMYTUpPOBATH OIpPENEICHUs TOHSATHH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKALIMU, OCHOBAHUSA IJIsi 000OIIEeHNUs
Y CpPaBHEHHUS, KpUTEPUHU IIPOBOIMMOTI0 aHAIN3a;

BOCIIPUHUMATh, (hOPMYIHPOBATh U NMPEOOPA30BBIBATh CY)KICHHS: YTBEPAUTEIbHBIE U
OTpUIaTeNIbHbIE, €AUHIYHBIC, YACTHBIC U 00IIKE, YCIOBHBIC,

BBISIBJISITH MaTeMaTU4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHs B (paKTax,
JTAHHBIX, HAOTIOJACHUSIX U YTBEPXKACHHSIX, Mpeajaratb KPUTEPUU JUIS BBIABICHUS
3aKOHOMEPHOCTEHN U IPOTUBOPEUHI;

JieaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKHU, NEAYKTUBHBIX U MHJYKTUBHBIX
YMO3aKII0YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeJbCTBA MaTEMaTHMYECKUX  YTBEp)KIEHUH (mpsiMbple U OT
IIPOTUBHOTIO), IIPOBOJIUTH CaMOCTOSITEJIHO HECJIOKHbIE JI0Ka3aTenbCTBa
MaTeMaTHYeCKUX (HaKTOB, BBICTpAaMBaTh apPryMEHTAlLlMIO, IMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh crmoco0 permieHuss yuyeOHOW 3anadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelleHus, BbIOUpaTh Haubosee MOAXOASIIUN C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBrbIe uccienoBarejabCcKue NeicTBUA .

UCTIONIb30BAaTh  BOMPOCHI  KaK  HWCCIIEOBATEIIbCKHA ~ WHCTPYMEHT  IMO3HAHUSA,
dbopMynupoBaTh BOTIPOCHI, bukcupymoomue MIPOTHUBOpPEUHE, npobiiemy,
CaMOCTOSITEJIFHO YCTaHABJIMBATh HCKOMOE M JlaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJIUTh TI0 CaMOCTOSITEILHO COCTABICHHOMY IUIaHY HECIIOKHBIA AIKCIIEPUMEHT,
HEOOJBIIOE WCCIEAOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOH;

CaMOCTOSITENIBHO ~ (popMynupoBaTh 000OIIEHUST U BBIBOJABI IO  pe3yjbTaTaM
HpOBC,Z[éHHOFO HaGHIO,Z[eHI/IH, HCCIICAOBaHUs, OICHUBATL JOCTOBCPHOCTH NOJYUYCHHBIX
PE3YIIBTaTOB, BBIBOJIOB U 000OIIICHUIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATH MPEIIOIOKEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIMU, JAaHHBIX, HEOOXOIUMBIX
JUISL pEeLICHMs 3a1a4H;

BEIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(OPMAITHIO
pa3IUYHBIX BUIOB U (hOPM MpeICTaBICHUS;

BbIOUpaTh GopMy MpecTaBiIeHNus UHPOPMALIMK U WIUTIOCTPUPOBAThH pellaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOW rpaduKoil U X KOMOMHAIIUSIMH;



OLICHUBATh HAAEKHOCTh MH(OPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIEM WIIN
c(hOpMyYIMPOBAHHBIM CAMOCTOSTENILHO.

KoMMyHuKaTHBHBIC YyHUBEpcaIbHbIE y4eOHbIE ICHCTBUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LENAMHU
OOmIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOID TOYKY 3pEHHsS B YCTHBIX W
MUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS 110 XOAY PELICHUs 3a/1a4l, KOMMEHTHPOBATh
MTOJIy4E€HHBIA PE3YIIbTaT;

B X07Ie 00CYKIIEHH 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMOM TeMBI, TPOOIJIEMBI,
pemaeMoi  3aJayd, BbICKAa3blBaTh MJIEM, HAlEJIEHHbIE Ha TOMCK pEIlIeHHs,
COTIOCTaBIISITh CBOM CYXACHHS C CYXICHHSMH JpPYTUX YYaCTHHUKOB JIAAJOTa,
oOHapyKUBaTh PazIMuue U CXOACTBO MO3ULUI, B KOPPEKTHOH opme opMyIHpOBaTh
pa3HOTIIaCHsl, CBOM BO3PAKEHIS,;

NPECTABIATh PE3YAbTATHl PEIICHHS 3a/1a4M, YKCIIEPUMEHTA, UCCIIEeI0OBAHMUS, IPOCKTA,
CaMOCTOATENIBHO BBIOMpaTh (hOpMAT BHICTYIUICHHMs C Y4ETOM 3a4ad IMpe3eHTaluu U
0COOCHHOCTEH ayTUTOPHH;

MOHUMAaTh U HCIOJb30BATh NMPEUMYILECTBA KOMAaHIHON M MHIUBUAYAJIbHOW pabOThI
IIPY PELICHNU Y4eOHBIX MaTEMATHYECKUX 3a/1a4;

NPUHUMATD 11€Jb COBMECTHOH AESTEIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paloThbl, pacmpenensTh BUAbl pabOT, IOroBapuBaThcs, OOCYXKAAaTh MpoLecc U
pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYXkaeHus, OOMEH MHEHHSIMHU,
MO3TOBBI€ IITYpMBbl U JIPYTHE), BBIIOJIHATH CBOK YacTb pabOThl M KOOPIMHHPOBATH
CBOM JICHCTBUS C IPYTMMH WICHAMH KOMaHJbI, OIICHUBATh KA4eCTBO CBOETO BKJAJa B
o0IIMH IPOLYKT IO KPUTEPUSIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHble YHUBEpCAJbHbIE y4eOHbIE 1eiicTBUS
Camoopranuszaumsi:

CaMOCTOSITEIIFHO COCTAaBJISITh IUIAH, alTOPUTM pEIICHHsS 3aJaud (MM €ro 4acTb),
BBIOMpPATh CHOCOO pelIeHus: ¢ Y4€TOM MMEIOLIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUA C YyIETOM
HOBOI HH(pOpMAIHH.

CﬂMOKOHTpOJ’lb, IMOIMOHAJbLHBIA HHTEJIJIEKT:

BJIa/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLECCa U pe3ynbTaTa peleHus
MaTeMaTHYeCKOM 3a/1a4u;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIIEHUU 3a]1a4i, BHOCUTh
KOPPEKTUBHI B JIESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWICHHBIX ONIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJibTaTa JESATEIbHOCTH MOCTABICHHOM LENHU U YCIOBUSM,
OOBSCHATh TMPHUYMHBI JIOCTHIKCHUS WU HEAOCTHKECHHS IIeNIM, HAXOIUTh OIINOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HNPEIMETHBIE PE3YJIbTATHI

K xoniy oOydyenuss B 7 kJiacce OOYYArONIMICS MMOMYYUT CICAYIOIMHUE NPEIMETHBIC
pe3yIbTaThl:

Yucia v BbIYMCIEHHSA

BeImonHATh, coueTass YCTHBIE W NMHUCBMEHHBIC TPUEMBI, apudmeThudecKkue IEHCTBUS C
palMoOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHHWs YHCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPa3HbIE CHOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAUYEHUH JAPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE TpOOH.



[lepexoauth OT OAHOM (OPMBI 3aMMCU YUCEN K JIPYroil (MpeoOpa3oBbIBaTh AECATUUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0OB).

CpaBHUBaTh U YHOPSAJ0YUBATH palliOHAILHbIE YUCIIA.

OxpyryaTh yncia.

BbIOTHATE MPUKUAKY M OLIEHKY pe3ylbTaTa BBIYMCIEHUH, OLIEHKY 3HAUE€HUN YHCIIOBBIX
BBIPAKEHUI. BBINOIHATE 1€MCTBUS CO CTENIEHAMHU C HATYPaJbHBIMU [TOKA3aTEIISIMHU.

IIpuMeHATh NPU3HAKK JENUMOCTH, Pa3I0KEHUE Ha MHOKUTENIN HATypaJIbHBIX YHMCEIL.

PemaTth npakTHMKO-OPUEHTUPOBAHHBIE 3aJlayM, CBSA3aHHbIE C OTHOLIEHHEM BEJIWYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYMH, IIPOLICHTAMH, HHTEPIIPETUPOBAT PE3YJIbTAThl PEIICHH 3a4a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX OOBEKTOB.

Aaredpanyeckue BbIpPaKeHHs

Hcnonp3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIpoliecce
OCBOCHHS yU4eOHOTO MaTepHaa.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUI NIPU 3a/1aHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1EJI0r0 BBIPAKEHHUsSI B MHOTOWIEH MPUBEAEHUEM MOTO0OHBIX
CJIaraeéMsbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOYJIEHA HAa MHOIOYIEH M MHOIOYJICHAa HAa MHOTOYJICH,
MPUMEHSATH (POPMYITBI KBaJpaTa CyMMBI M KBaJIpaTa pasHOCTH.

OcymecTBIIATh Pa3nokKEHUE MHOTOWICHOB Ha MHOMKHTENIM C IIOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOIIETr0 MHOKHUTENS, TPYINIUPOBKH CIaraeMbIX, MPUMEHEHHsT (POPMYN COKpAIIEHHOTO
YMHOXCHHUS.

[IpumensaTy mnpeoOpa3oBaHUs MHOTOWIEHOB JUIsl PELICHUS pPa3jMYHBIX 3a1ad U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIBHON NPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMU MOKa3aTelsIMU JJi IPeoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHHUsI 1 HePaBEeHCTBA

Pematp nuHelHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NMPUMEHSS IpaBHia Iepexoja OT
HUCXOJHOTO YypaBHEHHUS K paBHOCUIbHOMY eMy. [IpoBepsTh, SBISIETCSI JIU YHUCIO KOpPHEM
YPaBHEHUS.

[IpumensTs rpaduueckre METo bl IPU PELICHUN JIMHEWHBIX YPAaBHEHUHN U UX CUCTEM.

[HonGupath mpUMepbI Map YUCEI, SBISIOLIMXCS PELICHUEM JIMHEHHOr0 ypaBHEHHUS C ABYMS
MIepEMEHHBIMHU.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JByMs
[IEPEMEHHBIMHU, MOJIb3YACh IPAPUKOM, IPUBOJUTH IPUMEPDI PELICHUS YPABHEHHUS.

Pematp cucTeMbl ByX JIMHEHHBIX YpaBHEHUH C JIBYMs INEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pellaTh JMHEWHOE YpaBHEHUE WIM CUCTEMY JIMHEMHBIX YpPaBHEHMH IO
YCIOBUIO 3aJa4d, HMHTEPIPETUPOBATh B COOTBETCTBHMM € KOHTEKCTOM 3aJadd IOJIYYCHHBIN
pe3yabTar.

DOYyHKIUH

N300paxkaTh Ha KOOPAMHATHOM MpPSAMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAWHATaM, Jy4M, OTPE3KH, MWHTEpBaJbl, 3alUCBhIBATh YHCIOBBIE IIPOMEXYTKH Ha
areOpanyeckoM si3bIKe.

OTrmeuaTs B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATaM, CTPOUTHh
rpaduku JuHeHHbIX pyHKuui. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MNOMOIIBIO (YHKUIMH H3BECTHbIE 3aBUCUMOCTH MEXIY BEIMUYMHAMM:
CKOPOCTb, BpEMs, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTENIBHOCTh, BpEMS,
00bEM paboTHI.

HaxonuTs 3HaueHne (pyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.



[lonumath rpaduueckuii cmocod MpeIcTaBIeHUS U aHalIu3a WHPOpPMALUU, U3BJIEKaTh U
HMHTEPIPETUPOBATH UH(POpMALIHIO U3 TPadUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenuss B 8 kJacce OOydarolMiics IMOMYYUT CJEIYIOLIIUE INPEAMETHBIC
pe3ynbTaThl:

Yucaa v BbIYUCICHUA

Hcnonp3oBaTh HayalbHbIE MPEJCTABICHUS O MHOXECTBE JACHCTBUTENBHBIX 4YHCEN IS
CpaBHEHUsI, OKpYIJIEHUS U BBIYMCICHHMNA, M300pa)xkarh EHCTBHUTENbHbIC YMCIA TOYKAMHM Ha
KOOPJMHATHOU MPSIMOM.

[lpumeHsATh TOHATHE apU(pMETHYECKOTO KBAJPATHOTO KOPHS, HAXOJIUTh KBaJpaTHHIC
KOPHH, UCIIOJIb3Ys ITPU HEOOXOAUMOCTH KaJIbKYJISITOP, BBIIOIHATH IPE0Opa30BaHUs BbIPAKEHHH,
COZIepKalIUX KBAaPAaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBUIMX M MalbIX YHCEI C TMOMOLIbIO JECATHYHBIX ApoOeill u
creneHei uucina 10.

Aaredpanyeckue BbIpPaKeHHs

[IpuMeHATh TOHSATHE CTENEHM C LEJNBIM IOKAa3aTesieM, BBIMOJHATh IMPeoOpa30oBaHUs
BBIPAXCHUM, COEPIKAIUX CTENEHU C LIETIBbIM IIOKa3aTENIEM.

BBINONHATE TOKIECTBEHHBIE TNMPEOOpPa3OBaHMs PAIMOHANBHBIX BBIPA)KEHWH Ha OCHOBE
MIpaBUJI JEHCTBUH HaJl MHOTOWICHAMHU U aIre0pandyecKuMu JIpOOsIMH.

PacknansiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIIH.

[lpumensaTs mnpeoOpa3oBaHUs BBIPRXKEHUM AN  pelIeHHs pa3iMyHbIX 337a4d U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHNsI M HEPABEHCTBA

Pematp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U pallMOHAJIbHBIE YPAaBHEHHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS [IEPEMEHHBIMHU.

[IpoBoauTh mpocTeNIve UCCAENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM TrpaduyecKux NpeAcTaBlIeHUN (YCTaHaBIMBATh, HUMEET JM YypaBHEHUE WU
CUCTEMa YpaBHEHUH PEILIEHUs], €CIIU UMEET, TO CKOJIbKO, U IpoYee).

[lepexoauTh OT ciOBeCHOW (OPMYIUPOBKM 3adauyd K e€ anreOpanyeckod MOAEIH C
MOMOLIbI0 COCTAaBJICHHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHI, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aauy NIOJYyYEHHBIN pe3yibTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIlaTh JIMHEWHbIE
HEpaBEHCTBA C OJHOM NEpEeMEHHOH M HMX CHCTEMBbl, JaBaTh TIpa(UUECKyl0 HIUIIOCTPALUIO
MHO>KECTBa PEILIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUN

[lonumate u  UCHOAB30BaTh (YHKIUMOHAJIBHBIE TOHATUS U A3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE OOO3HAUEHUs), ONpEAeNiATh 3HAaYeHHWe (YHKIMU TO 3HAYCHUIO apryMeHTa,
OIpeeIIsATh CBOMCTBA (PyHKIMU 1O €€ TpaduKy.

Crtpouts rpaduku 3JeMeHTApHbIX GYHKIUN BHA:

y = kX, y = %2,y = x3,y = [X|, Y = VX, oIucHIBaTb CBOICTBA YHCIOBOI (YHKIHH IO &
rpaguxy.

K xonimy oOydyeHuss B 9 kJjiacce OOYYArONIMICS TMOMYYUT CICAYIOIINE TPEIMETHBIE
pe3yJabTaThl:

Yucia v BbIYMCICHUSA

CpaBHUBaTh M YHIOPSAOUYMBATh PAllMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BeinonHaTe apudMeTHueckue AeHCTBUS C palOHAJIbHBIMU YHCIAMHU, COYETas YCTHbIC U
MIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUUCIIEHUS C UPPALMOHAIIBHBIMHU YNCIIAMH.

Haxonuth 3HaueHUs CTENEHEH C LEJIBIMU MTOKA3aTeIsIMU U KOPHEH, BBIYNCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyryATh JIEHCTBUTENBHBIE YHCIA, BBIIOJHATH NPUKHIKY pPE3yabTaTa BBIYUCIICHHN,
OLIEHKY YHCJIOBBIX BBIPaKEHUH.

YpaBHeHHsI U HEPABEHCTBA



Pemate nuHeWHBIE M KBaJgpaTHbIE YpPAaBHEHMs, YpaBHEHHs, CBOJAIIMECS K HHM,
npocTenmme ApoOHO-palnOHAIHHBIC YPAaBHEHHS.

Pemrate cuctembl ABYX JIMHEHHBIX YPaBHEHUH C IBYMsl MEPEMEHHBIMU U CHCTEMBI JBYX
ypaBHEHHH, B KOTOPBIX OJTHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemate TekcToBBIE 3alauM  aireOpanyecKUM CHocoOOM ¢ TMOMOIIbIO COCTaBJICHUS
YpaBHEHHUS WIIA CHCTEMBI JIBYX YPAaBHEHHI C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh IpocTENIINE UCCIENOBAHUS YPABHEHUHM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
NpPUMEHEHHEM TrpauyecKux NpeAcTaBlIeHUN (YCTaHaBIMBAaTh, MMEET JIM YpPaBHEHUE WU
cUCTeMa YpaBHEHUH pelIeHHs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

Pemate nuHelHble HEpaBEeHCTBAa, KBAJpaTHbIE HEPABEHCTBA, M300pa)xaTb peELICHHE
HEPaBEHCTB HA YHCJIOBOM MPSIMOIi, 3aIUCHIBATh PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOLINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbl HEPABEHCTB Ha YHCJIOBOW MPSMOM,
3aMUCBIBATh PEIIEHUE C TOMOIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHBIX 33/1a4.

DOYyHKIUA

Pacno3naBate QyHKIIMHM N3Y4EeHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTHUYECKH PACTIOIOKEHUE HA
KOOPJAMHATHOM TIIOCKOCTH rpadukoB ¢pyHkmui Buga: Y = KX, y = kx + b, y = k/X,y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCHMMOCTH OT 3Ha4YCHUI KOA(PPHUIIMESHTOB, OMUCHIBATH CBOMCTBA
b yHKIHIA.

Crpouth M M300pakaTh CXEMaTHYECKH TpaduKH KBaApaTHUHBIX (DYHKIUH, OMUCHIBATH
CBOMWCTBA KBaIpaTUYHBIX (PYHKLIMH MO X rpaduKam.

Pacno3naBate  kBampatnyHyro (QyHKOUIO 10  (Gopmyie, TPUBOIUTH PHUMEPHI
KBaJpaTUYHBIX QYHKIUHI U3 peaqbHON KU3HU, PU3UKHU, FEOMETPUH.

YucJi0Bble MOCJI€A0BATETbHOCTH M IPOTPecCH U

Pacnio3HaBath apu(pMETHUECKYI0 M T€OMETPUYECKYI0 MPOTPecCUr MpU pasHbIX crlocobax
3a/IaHMs.

BbINoNHATE BBIYMCICHHUS C MCIOIB30BaHMEM (GOpMYN N-ro 4yjaeHa apudMeTHuecKorl u
reOMETPUYECKON NMPOTrPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHON INIOCKOCTH.

Pemrates 3amaum, CBSI3aHHBIE C YHCIOBBIMHU IOCIIENOBATEIHLHOCTSIMH, B TOM YHUCIIC 3a7a9d
U3 peajbHOM KU3HU (C HCII0JIb30BAaHUEM KaJIbKYIATOPA, HU(POBBIX TEXHOIOTUI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
. HanmenoBanue pa3geioB W TeM (uudpoBbIe)
Ne ni/m — Beero KOﬁHTpOJII)HbIe HpﬁaKTH‘IeCKHe 0Bpa30BATETBHBIE
padoThI padoThI pecypesI
1 Uucina wu BbeIYUCICHUSA. PamnumoHajgbHBIC o5 1 0 bubmmoreka HOK
qrcna https://m.edsoo.ru/7f415b90
2 AnreOpandeckue BeIpaKeHUS 27 1 0 E&gﬁ%ﬁiﬁioo (u/7F 41%1%18
bubmmoreka OK
3 PABHCHH 1 HCPABCHCTBA 20 . 0 https://m.edsoo.ru/7f41]5lb90
bubnuoreka OK
4 Koopaunate! u rpaduku. OyHKIMN 24 1 0 https://m.edsoo.ru/7f 41]élb90
bubanoreka HOK
> Tosropenme i 0600menue 6 . 0 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOTPAMME
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8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3gejioB U  TeM (uudposbie)
Ne i/ ——— Beero Kognpo.m,mﬂe HpﬁalcaneCKne 06pa3oBaTETBHbIC
padoThI padoThI pecypes
bubnunorexa LHOK
1 Uucna u Beruucnenus. KagpatHsie KOpHH 15 0 0 hitps://m.eds0o.ru/7f417af8
2 Ywncna u BerunciaeHusa. CTeeHb ¢ LEIBIM 7 0 0 bubnuoreka LHOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BBIPKCHAA. | 1 0 bubnuoreka HOK
KBanpartHbiii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BBIPAXKEHUS. 15 1 0 bubnuoTeka HOK
AunreOpanueckas Ipoob https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBanpatHbie 15 1 0 bubnuoTeka HOK
ypaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHcTBa. CHCTEMBI 13 0 0 bubnuoTeka HOK
ypaBHCHUI https://m.edsoo.ru/7f417af8
bubnmoreka LHOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 hitps://m.eds0o.ru/7f417af8
bubnmoreka LHOK
8 Oynkuuu. OCHOBHbBIE TOHATHUS 5 0 0 hitps://m.eds0o.ru/7f417af8
bubnmoreka LHOK
o DymKupy. HHCIOBLIE QyRIKIHA d 0 0 https://m.edsoo.ru/7f417af8
bubmmoreka LHOK
10 losTopenne n 06obmenne 6 . 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 1o 102 5 0
[MPOI'PAMME
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9 KUIACC

Koau4yecTBO yacos DJIeKTPOHHBbIE
. HaumeHnoBanue pa3nenoB U TeM (undposbie)
Ne ni/m S— Beero KOﬁHTpOJ‘IBHbIe HpﬁaKTI/IquKI/Ie 06pA30BATETBHbIC
padoThI padoThI pecype
1 Yucna u BblYucIeHUsA. J[eMCTBUTEILHBIC 9 0 0 bubnuoreka HOK
qHcIia https://m.edso0.ru/7f419d08
2 VYpaBHEHUsT M HEPABEHCTBA. YPAaBHEHUS C 14 1 0 bubnnoreka LHOK
OJTHO# MepeMEeHHOMN https://m.edso0.ru/7f419d08
3 VpaBHeHus u  HepaBeHcTBa. CHCTEMBbI 14 1 0 bubnnoreka HOK
ypaBHCHHI https://m.edsoo.ru/7f419d08
bubnuoreka LHOK
4 VYpaBueHus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 https://m.eds00.ru/7f419d08
bubnuoreka LHOK
S Py 16 . 0 https://m.edso0.ru/7f419d08
bubnuoreka LHOK
6 YucnoBble OCIE0BATEIBHOCTH 15 1 0 https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 0000IIECHUE, CHCTEMATH3AIUS 18 1 0 bubanoreka LHOK
3HAHHI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0
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YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYUEHUKA

* Marematuka. Anre0pa: 7-i kiacc: 0a30BbIi ypOBEHb: YUeOHUK, 7 Kiacc/ MakapbiueB
FO.H., Munmiox H.I'., HemmkoB K.W. u npyrue; noxa pexn. TensaxoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3naTenbcTBO «IIpocBemieHmney

» Marematuka. Anredpa: 8- kiacc: 6a30BbIil ypOBeHb: yueOHHK, 8 kiacc/ MakapbIues
O.H., Munmrox H.I'., HemkoB K.W. u nqpyrue; noxa pexn. Tensaxosckoro C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemenne»

» Marematuka. Anrebpa: 9-if kiacc: 6a30Bbii ypoBeHb: Y4eOHUK, 9 kinacc/ MakapbiueB
O.H., Munmiok H.I'., HemmkoB K.W. u npyrue; nox pen. TensikoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3naTenbcTBO «IIpocBenieHmne»

METOIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

YMK:

* Marematuka. Anredpa: 7-i kiacc: 6a30Bblif ypoBeHb: yueOHUK, 7 Kiacc/ MakapbiueB
O.H., Munmiox H.I'., HemmkoB K.W. u npyrue; nox pen. TenskoBckoro C.A., AKITMOHEPHOE
obmectBo «M3narensctBo «IIpocBemmenue» * Matemaruka. Anre6pa: 8-if kiacc: 0a30BbIH
ypoBeHb: yueOHuk, 8 kinacc/ Makaperues FO.H., Munatok H.I'., Hemkos K.W. u apyrue; nox
pen. Tenskosckoro C.A., AkunonepHoe obmiectBo «M3natenberBo «IIpocBemieHue
Maremartuka. Anredpa: 9-i kiacc: 6a30BbIil ypoBeHb: yueOHUK, 9 kiacc/ Makapsrue FO.H.,
Munnarox H.I'., Hemkos K.W. u npyrue; nox pen. Tenskosckoro C.A., AKunoHEpHOE
obmectBo «M3naTenpcTBO «IIpocBemenney

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
https://m.edso00.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edso00.ru/7f419d08
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