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MNOACHUTEJIbHAS 3AIINCKA

AnreOpa sBIsICTCS OJHMM W3 OIMOPHBIX KYpCOB OCHOBHOIO OOIIero oOpa3oBaHUs: OHA
OGCCHC‘II’IB&CT HU3YUYCHHUC APYTIUX JUCHUILIIMH, KaK CCTCCTBCHHO-HAYYHOI'O, TAK U TYMaHUTAPHOI'O
[IUKJIOB, €€ OCBOEGHHE HEOOXOAUMO JUIS MPOJIOJDKEHUsI 00pa30BaHUs U B NMOBCEIHEBHOW KHU3HH.
Pa3Butne y oOydaromuxcsi Hay4yHbIX MPEACTABICHUH O MPOUCXOXKIEHUU U CYIIHOCTU
anreOpanvecknux aOCTpaKIMii, CIOCO0e OTPaKCHHS MAaTeMaTUYeCKOW HAyKOW SBJICHHA U
MPOIIECCOB B MPHPOJIE M OOIIECTBE, POJIM MaTEMaTHYECKOTO MOJICIHPOBAHUS B HAYYHOM
MO3HAHUU U B NPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHMSI U KAaUeCTB
MBIIIUICHUS, HEOOXOAUMBIX JUIsl ajanTallid B COBpeMEHHOM IudpoBoMm obmiectBe. M3yuenue
anreOphl 00ecreunBacT pa3BUTHE YMEHUS HAOII0AaTh, CPABHUBATH, HAXOIUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTU MBIIIJICHUA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeUCTBUS U BBIBOABI, (POPMYIUpPOBATh yTBEpKIAeHUs. OcBOeHHE Kypca aiaredpbl oOecrednBaeT
Pa3BUTHUEC JIOTHUYECKOT'O MBIIIIICHUA 06y’~IaIOH_[I/IXC$II OHM HCIOJIB3YIOT JCAYKTUBHBIC U
WHIYKTUBHBIE PACCYXJICHUs, 000OICHINEe W KOHKPETHU3AIHI0, a0CTparkpoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mpeanosiaraeT 3HAYUTEIBHBIH OOBEM CaMOCTOSITEIIBHOW JIeATETLHOCTH
oOyJaromuxcs, IO3TOMY CaMOCTOSATENBHOE pelIeHHe 3aJad  SBISCTCS — peann3anueit
JEeSATETPHOCTHOTO TIPUHITUITA 00yICHUSI.

B crpyktype mnporpammbl yueOHOTO Kypca «AnreOpa» Ui OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJEpKATEIbHO-METONNYecKne NHHuUU: «YHucma u
BBIUUCIICHUS», «ANTeOpanveckue BBIPAKCHHS», «YPaBHCHUS M HEPAaBEHCTBa», «DyHKIUWY.
Kaxias U3 3THX coepKaTelIbHO-METOIMYECKUX JIMHUN Pa3BHBACTCS HA MPOTSHKCHUU TPEX JIET
W3yUYEHHsI Kypca, B3aMOJICHCTBYS C APYTMMH €ro JUHHUAMHU. B Xo7e u3ydeHus y4eOHOro Kypca
00yJaroImuMCcs TPUXOIUTCS JIOTHYECKH PACCYKIAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTo Kypca «AsreOpa» BKIFOYEHBI HEKOTOPBIC OCHOBBI
JIOTHKH, TIPEJICTABICHHBIE BO BCEX OCHOBHBIX pasjeliaXx MaTeMaTH4ecKoro oOpa3oBaHUS |
CIOCOOCTBYIOIIME OBJAJICHUIO OOYYarOIUMHUCS OCHOB YHHBEPCAILHOTO MAaTEeMaTHYECKOTO
si3bika. CoJlepKaTeIbHOM U CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «AireOpa» sSBISIETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Cognepxanne nuHUU «UYWcna W BBIYHUCICHHS» CIYXHUT OCHOBOM JJs JalbHEHIIEro
W3YYEeHHUS MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYYArOMIMXCS JIOTHYECKOTO MBIIITICHHUS,
(hOpMHUPOBAHHUIO YMEHHSI MOJIB30BATHCS aITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOIUMBIX JUIsl TIOBCEIHEBHOM XU3HU. Pa3BUTHE MOHSATHA O YHCIE HA ypPOBHE

OCHOBHOTO O6H.[CTO O6p330BaHI/I$I CBA3aHO C pAOUOHAJIBHBIMU W UPPALUOHAJIBHBIMU YWCJIIAMU,
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(hopMHpOBaHHEM TIPEJCTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHUE OCBOCHHS YHCIIOBOMN
JUHUYU OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

CognepxaHue JAByX anreOpandecKux IUHUH — «AJreOpandeckue BBIPAKCHUS» U
«YpaBHEHUSI M  HEPABEHCTBa»  CMOCOOCTBYeT  (OPMUPOBAHHUIO Yy  OOy4arOUIUXCs
MaTeMaTHYeCKOro anmapara, HEOoOXOJMMOTo /i peHieHus 3a7ad MaTeMaTHKHU, CMEXKHBIX
MIPEIMETOB ¥ MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHus
y4eOHBI  MaTepuan TPYNIUPYETCs BOKPYT  pPAlMOHAIBHBIX  BBIpAXKCHUU.  AnreOpa
JEMOHCTPHUPYET 3HAYECHUE MATEMATHKU KaK s3bIKa JJIs MOCTPOEHUS MaTEMAaTUUECKHX MOJIENEH,
OTIMCAHUs MPOIIECCOB U SIBICHUW peanbHOro mMupa. B 3amaum oOydeHust anreOpe BXOIAT TaKKe
NaNbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTO, B YAaCTHOCTH, A
OCBOEHHMS Kypca WHGOPMATHUKUA, U OBJIAJICHUE HABBIKAMH JIEIYKTUBHBIX PAaCCYXICHUH.
[IpeobpazoBanue CUMBOJILHBIX (HOPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHHS, CIIOCOOHOCTEN K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxxkannie  (QYyHKIIMOHATBHO-TpaQUUECKOW  JIMHUM  HAIEJICHO Ha  TOJydYeHHUe
00yJarOIMMHUCS 3HAaHUN O (PYHKIMAX KaK BOKHEUIIIEH MAaTeMaTHYEeCKOW MOJIEIH JJIsi OTIMCAHUS
U HCCIeOBaHMs Pa3HOOOpA3HBIX MPOLECCOB U SBJIEHUN B mpupoje u olmiectBe. M3yuenue
Marepuaga CHOCOOCTBYET pAa3BUTHIO Yy OOYYalOMIMXCS YMEHHS HCIOJIb30BAaTh Pa3IU4HbIC
BBIPA3UTENIbHBIE CPEACTBA SI3bIKa MAaTEeMAaTUKH — CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduyeckue,
BHOCHT BKJIaJl B JOPMHpPOBAHHUE MPEICTABICHUNA O POJIM MAaTEMaTHKU B Pa3BUTHH LUBUIM3ALUU
U KYJIbTYPBI.

CornacHo yueOHOMY MmaHy B 7-9 Kkjaccax u3ydaercss Y4eOHBIM Kypc «Aunredpay,
KOTOPBIM BKIIIOYACT CJEAYIOIIME OCHOBHBIE pa3zeibl coaepkanus: «Hucna v BBIYUCICHUS,
«AnreOpanyeckre BhIpaXeHUs», «YPaBHEHHs U HEPABEHCTBAY, «DyHKITUN.

Ha n3yuenue yuebHOro kypca «Anredpa» orsoaurcs 306 yaco: B 7 kiacce — 102 gaca (3
yaca B Hezenm), B 8 kimacce — 102 yvaca (3 yaca B Henmento), B 9 kimacce — 102 yaca (3 yaca B

HEJIEIIO).

COJEPKXAHUE OBYYEHUS
7 KJIACC

Yucaa v BbIYMCTIEHUS

Jlpobu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEXO] OT OJHOUN (opMBI 3amucu Apodelt K
npyrou. [IoHsTHE panMOHAIBHOIO YKCIIA, 3alIMCh, CPABHEHUE, YIOPSIAOUYMBAHNUE PALIMOHAIBHBIX
grcen. ApudmeTnueckue NEHCTBUS C pallMOHATBHBIME YuciaaMu. PelieHune 3a1ay U3 peanbHOU

IIPpaKTUKU Ha 4aCTH, Ha )IpO6I/I.
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CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeNesieHUe, NMpeoOpa3oBaHue BHIPAKEHUH Ha
OCHOBE OTpEACTICHUS, 3aIUCh OONbIINX Yrcen. [IpoIeHThl, 3auch MPOIEHTOB B BUAE APOOH H
apoOu B BHUJE MPOIEHTOB. TpH OCHOBHBIEC 33124 HA MPOLIEHTHI, PEIICHUE 33134 M3 peaTbHOI
MIPaKTUKU.

[IpumeHeHue NpU3HAKOB JIEIMMOCTH, Pa3I0KEHUE HA MHOXKHUTEIN HAaTypaJIbHbIX YHCENl.

PeanbHbie 3aBHUCHUMOCTH, B TOM YHCJIC IIpAMas 1 06paTHa$1 MMPOMNOPUHUOHAIIBHOCTH.

Auaredpanyeckne BbIpaKeHHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHHME BBIPAKECHMS C NMEPEMEHHOW. J[omycTHMBbIE 3HAYEHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCMMOCTH MEXAY BEIMYMHAMU B BHUAE  (POPMYIIBIL.
Boruncnenus no ¢gopmynam. IIpeoOpazoBanrne OYKBEHHBIX BBIPaKEHUMH, TOXKAECTBEHHO PaBHBIE
BBIPAKEHUS, MIpaBWia peoOpa3oBaHMsl CyMM M IIPOU3BEIECHUH, MpaBUia PACKPHITHS CKOOOK U
MPUBEACHUS MOJAOOHBIX CIaraeMblIX.

CBOIICTBa CTENEHU C HATYPAIBHBIM [TOKA3ATEIEM.

Opnounenbl 1 MHOrouleHbl. CteneHb MHOrouseHa. Clio)kKeHHe, BBIUYMTAHUE, YMHOKEHHE
MHOTOWIEHOB. DOpMyibl COKpPAIEHHOIO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOrOWIeHOB Ha MHOKUTEH.

YpaBHeHNUsl U HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHUs, MpaBuiia MPeoOpa3oBaHUs ypaBHEHHS, PaBHOCUIBLHOCTD
YpaBHEHUU.

JluHeitHoe ypaBHEHHE C OJHOW NEPEMEHHOW, YMCIO KOpPHEW JIMHEHHOTO YpaBHEHUA,
pellleHre JUHEHWHBIX ypaBHEeHMU. CocTaBieHHE YpaBHEHUU MO YCIOBHUIO 3ajadyu. Permienue
TEKCTOBBIX 33J1a4 C IOMOIIbIO YPaBHEHUH.

JluneiiHOe ypaBHEHHUE C JBYMs MepeMeHHBIMHU U ero rpaduk. Cucrema ABYyX JIMHEHHBIX
ypaBHEHUN ¢ JBYMS IEepeMEHHbIMHU. PerieHue cucreM ypaBHEHHH CIOCOOOM TMOJCTaHOBKH.
[Tpumeps! pelieHus TEKCTOBBIX 33734 C TIOMOIIBIO CUCTEM YpPaBHEHHIA.

DyHKUUH

Koopnunata Touku Ha mnpsiMoil. UucioBble NMpOMexyTKU. PaccTosHue Mexnay AByMA
TOYKaMHU KOOPJAMHATHOU MPSIMOM.

[IpsimoyronbpHast cuctema KoopauHat, ocu Ox u Oy. Abcuucca U OpAMHATa TOYKH Ha
KOOpAMHATHOM 1uiockocTu. Ilpumepsl rpadukoB, 3agaHHbBIX ¢GopmyrnaMu. UYTeHue rpaduxos
peanbHbIX 3aBucUMOcTed. [lonarme ¢ynkuun. I'padux Pynxnumn. CpoiicTBa  QYHKIMIMA.
JIuneitnas ¢ynkuus, e€ rpaduk. ['paduk ¢pynkuuu y = |x|. I'padudeckoe perieHne TMHEHHBIX

YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHCHUM.
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8 KUIACC

Yucaa v BbIYUCIEHUSA

Ksagparueiii xopenb u3 umcna. llonstue 00 wuppanuoHasbHOM uyucie. JlecsTU4HbIe
MPUOIKCHHST UPPANMOHABLHBIX yrcel. CBOMCTBA apu(METHIECKIX KBAJIPATHBIX KOPHEH M HX
MPUMEHEHHE K MPe0oOpa30BaHUI0 YHMCIIOBBIX BBIPAXKEHWW M BBIYUCICHUSIM. JleHCTBUTEIBHBIC
qucia.

Crenens ¢ 11eIbIM NIOKa3aTesieM U e€ cBoiicTBa. CTaHIapTHas 3alKch YUCIA.

Aaredpanyeckne BbIpaskeHHUs

KBanpatublii TpéXuiieH, pas3lokKeHHEe KBAaAPATHOTO TpEXWIeHa Ha MHOXHTENH.

Anrebpandeckas apoos. OCHOBHOE CBOMCTBO anredOpanyeckoin Apoou. CiioxeHue,
BBIUMTAHNE, YMHOKEHUE, JIeJIeHne anreOpanueckux ApoOeil. PanmoHanbHble BhIpaXeHUS U HX
npeoOpa3oBaHHUE.

YpaBHeHHUSI U HEPABEHCTBA

KBanpartHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOTro ypaBHeHusa. Teopema Buera.
Pemenune ypaBHeHU#, CBOASIIMXCS K JUHEHHBIM M KBajapaTHbIM. [Ipocreiimine npoOHO-
palrOHaIbHbIE YPABHEHUSI.

I'pacdmyeckas mHTEeprpeTanysi ypaBHEHUH C JBYMS NMEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUN C JIByMsI NE€pEeMEHHBbIMHU. [IpuMepbl pelieHus CUCTEM HEJIMHEHMHBIX YpaBHEHHH C
JBYMSI IIEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3aj1au aJIreOpanyeckuM CriocoOOM.

YucnoBble HEpaBEHCTBA U WX CBoiicTBa. HepaBeHCTBO ¢ OJHON MEpEeMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHHbIE HepaBeHCTBAa C OJHOM mepeMeHHOW. Cuctembl
JINHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKUUH

[Tonsitne dynkuuu. OOGMacTh onpeneneHuss 1 MHOXKECTBO 3HaueHu# ¢(yHkiuu. CrnocoOb
3aaHus QYHKIIHHA.

I'paduk Qynkumu. Yrenue cpoiictB ¢yHkiuu mno e€ rpaduxy. [Ipumepsl rpadukxos
(GYHKIHHA, OTpaskaloluX pealbHbIe MPOIECCHI.

OYHKIMK, OMUCHIBAIOIIKE MPSAMYIO U OOpaTHYIO MPOTOPIHOHATIBHBIE 3aBHCHUMOCTH, MX
rpaduxu. OyHKIUU y = X2, y = x3, y = VX, y=|x|. Tpadudeckoe peiieHne ypaBHEHHI H CHCTEM

YPaBHEHUM.
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9 KUIACC

Yucia ¥ BbIYMCICHUSA

ParnmonanbHble yncnia, UppalMOHAIbHBIE YHCIa, KOHEUYHbIE U OCCKOHEYHbIE JECATHYHBIC
npodu. MHOXKECTBO [EHCTBHTENBHBIX YHWCEN, JCHCTBUTENbHBIE YHCIA KaK OECKOHEUHbIE
JecsITUYHble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXAY  MHOKECTBOM
JIEMCTBUTEIbHBIX YUCEN U KOOPAUHATHOM MPSAMOM.

CpaBHEHHE JEWCTBUTENBLHBIX YHCEN, apuU(PMETHUYECKUE ICUCTBUS C JCHCTBUTEIBHBIMU
YUCJIAMM.

Pa3mepbl 00BEKTOB OKPYXKAIOIIET0 MHpA, JUIMTEIBHOCTh MPOIIECCOB B OKPYXKAIOLIEM
MHUpE.

[IpuOnmxkE€HHOE 3HAUEHHWE BEJIMYMHBI, TOYHOCTh NpHOMMKEeHUS. OKpyrjieHHe 4YHcell.
[Ipuknaka u OLEeHKa pe3ylnbTaTOB BEIYUCICHUM.

YpaBHeHHUs 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. PelieHue ypaBHEHU, CBOASIIUXCS K TUHEHHBIM.

KBampatrHoe ypaBHenue. PemieHue ypaBHEHHH, CBOJSAIIMXCS K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepsl pelieHHsl ypaBHEHHW TpETbel M 4YETBEPTOU CTENEHEH
Pa3IoKEHUEM HAa MHOKHUTEIIN.

Pemenne JIpOOHO-paMOHATBHBIX YpaBHEHHH. Pemenue TEKCTOBBIX 3a1a4
anreOpanvaeckKuM METOJIOM.

VYpaBHeHHE ¢ JABYMs TMEpPEMEHHBIMH M ero rpaduk. PemieHue cuctem nBYX JTMHEHHBIX
YpPaBHEHUN C JBYMs NEpEeMEHHbIMHU. PernieHue cucTteM [BYX YpPaBHEHMU, OJHO U3 KOTOPBIX
JTUHEIHOoe, a Apyroe — BTOpoil creneHu. ['paduueckas MHTEpIIpeTalns CUCTEMbl YpaBHEHUN C
JBYMSI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/a4 alredpanyeckum CrocoOoM.

YucnoBbie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PelieHune cucteM JIMHEHHBIX
HEpaBeHCTB ¢ OJHOW mepeMmeHHO#. KBaapaTHble HepaBeHcTBa. ['padmueckas uWHTepHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

DyHKUUH

KBangpatnunas ¢yHkius, e€ rpaguk u cpoiicta. Ilapabona, KoopIuHaTEl BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapabOoJIbl.

I'padpuxu Qynxmmii: y=kx, y=kx+b, y=k/x, y=x3,y= VX, y = |x| u ux cBoiictsa.

YucaoBble NOCIAEI0BATEIbHOCTH H nmporpeccuu


http://www.edsoo.ru/
http://www.edsoo.ru/

[ToHsTHE YNCIOBOM MOCIIENOBATENBHOCTH. 3a/laHUE MOCIIEI0BATEIIBHOCTH PEKYPPEHTHOM
dbopmyoit u popmyioi n-ro daeHa.

Apudpmernueckass W reoMmerpuyeckas  mporpeccud.  @DopMmynasl  n-ro  4ieHa
apu(METHIECKON U T€OMETPUIECKON MPOTPECCHii, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxenue 4ieHOB apu(METHUECKOW U TEOMETPUIECKON MPOrpeccHii TOUKaMu Ha

KOOPJIMHATHON TUIOCKOCTU. JINHEHHBIN 1 3KCIIOHEHIUMANbHBIN pOCT. CII0KHbIE POLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHS NPOrpaMMbl Yy4eOHOTO Kypca «Anredpay
XapaKTEPHU3YIOTCS:

1) naTpuoTnyeckoe BoCIUTAHME:

MPOSIBJIECHUEM HMHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUCKON MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHUEM K JOCTH)KEHUAM POCCHUUCKHX MAaTEMAaTUKOB W POCCHICKOU
MaTEeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKCHHUHN B IPYTMX HayKaX W MPUKIIATHBIX
chepax;

2) rpaxIaHCKoOe H TYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJAaHWHA W pealu3alldd €ro Tpas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaxX (YHKIMOHHUPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYP TPakKAAHCKOTO oOIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHECHHUEM JIOCTHIKCHHUI
HayKH, 0CO3HaHHEM BOXXHOCTH MOPATbHO-ITHYECKUX MTPUHITUIIOB B JIEATEILHOCTH YIEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHWU MPAKTUYECKUX 3aJad MaTeMaTH4ecKOi
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTHYE€CKOTO 00Opa30BaHUs HA MPOTSHKCHUH BCEH
KU3HU JJIs1 YCHEIHON MpodecCHOHAIbHON AEATEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM ¥ TOCTPOEHUEM HHAUBUIYATbHOM TpaeKTOpUU OOpa3oBaHUS H
KU3HEHHBIX MJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY M JCTETUYECKOMY BOCIHPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/1a4, PEIICHHH, pacCyKIeHUH, YMEHUIO BUJIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B

HCKYCCTBE;
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5) HeHHOCTH HAYYHOI O MO3HAHUSA:

OpUEHTAIIMEeH B JCSITEILHOCTH HA COBPEMEHHYIO CHCTEMY HAyJYHBIX MPEICTaBICHHNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI 4YEJIOBEKAa, MPUPOJbI U OOIIeCTBa, MNOHUMaHUEM
MaTeMaTHYeCKOW HAyKH Kak cQepbl 4YeIOBEYCCKOW JEATCIBHOCTH, 3TaloB e pPa3sBUTHS U
3HAYUMOCTHU JJI Pa3BUTHUS [TUBUIIU3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKUA U MAaTEMaTHYECKON
KyJIbTypOM Kak CpEJCTBOM TIO3HAHUS MHpA, OBJIAJCHHEM NPOCTECUIIUMU HaBBIKAMHU
HCCIIEI0BATENIbCKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMUpOBaAHME  KYJbBTYPbl  310pPOBbS U
IMOLMOHAJIBHOIO 0J1aronoJy4us:

TOTOBHOCTBIO TPHUMEHSTh MAaTeMAaTHYEeCKHUE 3HAHHS B MHTEPECax CBOEro 3/I0POBbS,
BEJICHUSI 3JI0POBOTO 00pa3a »U3HH (3J0pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEXHUM 3aHITHH U
OTIbIXa, peryispHas (u3uyeckas aKTHMBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIIeKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TaKOTO e MpaBa JPYroro 4eloBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHNe:

OpHEHTAIIMEeW Ha MPUMEHEHHE MAaTeMAaTWUYECKWX 3HAHWM JJIs pelIeHHs 3aj7a4d B 00JacTh
COXPaHHOCTH OKPYKAIOIIEH Cpejpl, TUIAHUPOBAHMS TOCTYIIKOB M OIEHKH HMX BO3MOYKHBIX
MOCJIEICTBUI 711 OKpY»KaloUieil cpejibl, 0CO3HaHMEM TJI00aIbHOIO XapakTepa 3KOJIOTMYECKUX
mpoOJIeM 1 yTel UX pelIeHus;

8) aganTanus K U3MEHSIOIIUMCS YCJIOBHAM COLHATbHON U PUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JeSITebHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS y APYTUX
JoJiel, mpruoOpeTaTh B COBMECTHOM /EATEIbHOCTH HOBBIC 3HAHMWS, HABBIKU U KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE0O0X0IMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4Hciie (GOpMyTUpOBaTh UJEH,
MOHATHS, TUNOTE3bl 00 00BEKTaxX W SIBICHUAX, B TOM YHUCJIE pPaHee HEU3BECTHBIX, OCO3HABAThH
neUIUTHl COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBAaTh CTPECCOBYIO CUTYallMl0, BOCHPHHHMATH  CTPECCOBYIO
CUTYaIlMI0 KaK BBI30OB, TPEOYIOUIUI KOHTPMEP, KOPPEKTHPOBATh MPHUHUMAEMBbIC PEIICHUS U
NecTBUs, GOPMYITHPOBATH U OLIEHUBATH PUCKH U MOCIEICTBUSA, (GOPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTebHBIE YHHBePcAIbHbIE YUeOHbIE TelcTBUS
ba3zoBble 1oruveckue 1efMcTBus:
® BBIABIATH M XapaKTEpHU30BaTh CYIIECTBEHHBbIC MPHU3HAKA MATEMAaTUYECKUX OOBEKTOB,

MOHATUHM, OTHOLIECHUN MEXIY MOHATUSAMH, POPMYITUPOBATh ONMpPEENCHHUs MOHATHH,
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yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PUKALNU, OCHOBAaHMS JJIs1 00001IeHUs
U CPaBHEHMSI, KPUTEPUH ITPOBOJUMOIO aHAJIN3a;

BOCIPUHUMATh, (pOPMYIHPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEILHBIE U
OTpULATENIbHbIE, €MUHUYHbIE, YACTHBIE U 00II1E, YCIIOBHBIE;

BBISIBIISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKICHMSX, Ipeajgaratb KpUTEPUM JJs BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKIIIOYEHUH, YMO3aK/IIOUCHUH 110 aHAJIOTHUH;

pa3buparh  JOKa3aTeNbCTBA MATEMaTUYECKHX YTBEpXKAEHUN (IpsMble U OT
MIPOTHUBHOTO), IPOBOJAUTH CaMOCTOSITENILHO HECJIOKHBIE JI0Ka3aTeNnbCTBa
MaTeMaTH4eCcKUX (HaKTOB, BBICTpaMBaTh AapryMEHTAIMIO, IMPUBOJUTH IPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYXKICHNUS;

BBIOMpATh cHocoO pemieHuss yueOHOM 3ajaun (CpaBHHMBATh HECKOJbKO BapHAHTOB
pelieHus, BeIOMpaTh HarboJiee MOAXOIAMIMM ¢ yYETOM CaMOCTOSATENBHO BbIIECTICHHBIX

KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NelCTBUA:

HCIIOJIb30BaTh  BOMPOCHI ~ KaK  MCCIEAOBATEIbCKUH  MHCTPYMEHT  IO3HAHUS,
dhopmyaupoBaTh BOIIPOCHI, bukcupyromnme MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITCIIFHO ~ YCTaHABJIIMBATh KMCKOMOE U JIaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UINIO, MHCHHE;

MPOBOJUTH IO CAMOCTOSTEIIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH DKCICPHUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE [0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO01;

CaMOCTOATENIbHO  (hOopMyaHpoBaTh OOOOIICHHMS ¥  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEAEHHOTO HAOJIIOJICHHS, HCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

MIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIABUIaTh IIPEIIIOJIOKCHUS

0 €I'0 pa3BUTHHU B HOBLIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBIABJIATHE HEAOCTATOYHOCTL H M30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBIX, HeO6XOI[I/IMLIX

JJIL pCIICHUA 3a1a1U;
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BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh hopMy npeacTaBiIeHUss HHPOPMALIUU U WIUTIOCTPUPOBAThH PEIIaeMBbIe 3a1a9u
CXeMaMH, JruarpaMMamMu, HHOU TpapuKoi 1 NX KOMOMHAIIMSAMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIMU IO KPUTEPUSM, TPEATI0KCHHBIM YUUTEIEM HIIH

chOPMYITUPOBAHHBIM CaMOCTOSITEIILHO.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIBLHBIC yqeﬁnble JaelcTBHUA:

BOCIIPHHUMATH U ()OPMYJTUPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBHSIMH U TEIISIMH
oOIIeHus, SCHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOKD TOYKY 3PCHHUS B YCTHBIX H
MACBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 110 XOJIy PEIICHHS 33J]aui, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3yJIbTaT;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOM TE€MbI, IPOOIEMEI,
pelnraeMoi  3ajadd, BBICKA3bIBATh HJICH, HAICJICHHBIC HAa TIOMCK  pEIIeHUs,
COTIOCTAaBJIATh CBOHM CYXKICHHS C CYXICHHSIMH JPYTUX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh pa3IMune U CXOACTBO MO3HIINH, B KOPPEKTHOH (hopme (HopMynHupoBaTh
pa3HoTracusi, CBOU BO3PaKEHUS;

MIPENICTaBIATh PE3YyIbTAaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIeIOBaHUs, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIJICHUS C Y4ETOM 3a7ad MIpe3eHTalud M
0COOCHHOCTEH ayIUTOPHUH;

MMOHUMAaTh M HUCHOJIb30BaTh MPEUMYILECTBA KOMAaHIHON M WHAMBUIYAIbHOW pabOTHI
IIPH pelIeHUH YYeOHBIX MaTeMaTHYEeCKHX 3a/1a4;

MIPUHUMATD 1eJIb COBMECTHOM AESITEeIbHOCTH, IIIAHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThl, pacmpenensaTb BUIbl paboOT, JOroBapuBaThCsA, OOCYKIaTh IMpolecc U
pe3ynbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpYyNHoBBIX ¢Gopmax paboTel (0OcyxkaeHHs, OOMEH MHEHUsIMH,
MO3TOBbI€ HITYPMBbI U APYTUe€), BBIIOJHATH CBOIO 4YacThb pabOThl M KOOPAMHHUPOBATH
CBOM JICUCTBUSA C APYrUMU UJIEHAMHU KOMAaH]Ibl, OLICHUBATh KaueCTBO CBOETO BKJIaJa B

0OLIUI1 POIYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM YIJACTHUKAMU B3aUMOACHCTBUA.

PeryasiTuBHBIC YHHBepCaJIbHbIC Y4eOHbIC 1l CTBUS

Camoopranm3anus:

CaMOCTOATCIIbHO COCTABJIATH IUIAH, AJTOPUTM PCHICHUA 3aJa4dn (I/IJ'II/I €ro I-IEICTIJ),

BBIOMPATh CIOCOO pELICHHsS C Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
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BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpPMAITHH.
CaMOKOHTPOJIb, 3JMOLHOHAIbHBINH HHTEJJIEKT:

® BJAJETHh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca M pe3yabTaTta PelIeHHs
MaTeMaTUIECKOM 3a1a9H;

® [PEIBHUJIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTHh IIPH PEIICHUM 33]1a4M, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX O0OCTOSATENbCTB, HAWJIECHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OILICHMBATh COOTBETCTBUE PE3YNIbTATA JIEATEIbHOCTH IOCTABICHHOMN LIEJIM U YCIOBUSM,
OOBSACHATh NPUYUHBI JOCTUKEHHUS WM HEIOCTH)KEHHUS LEIM, HAaXOAWTh OIIHUOKY,

JlaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

NPEJIMETHBIE PE3YJIbTATBI

K xonmy oOydenuss B 7 kJiacce OOyJarONIMICS TOJYYUT CIEAYIONIUE TPEAMETHBIC
pe3ynbTaThI:

Yucaa ¥ BLIYUCIEHUS

BrimonHsaTe, coyeTass yCTHbIE W THUCBMEHHBIE TPUEMBI, apu(PMETHUYECKUE NEUCTBUS C
parMoOHATBHBIMH YHCIIAMH.

HaxomuTh 3HaueHUs YWCIOBBIX BBIPAKEHHH, TPUMEHSITh pPa3HOOOpa3HbIE CIOCOOBI U
NpuéMbl  BBIYUCIICHUS 3HAYCHHWH JPOOHBIX BBIPAXCHUH, COJAEpXKAIIMX OOBIKHOBEHHBIE U
JECSITUIHBIC IPOOH.

[Tepexomuts OT oxHOM (POPMBI 3amKMCH YUCEN K Apyroi (mpeoOpa3oBBIBaTh IECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO ApOOB).

CpaBHUBATh U YHOPSAIOUMBATH PALIUOHAIILHBIE YUCIIA.

OxpyriATh yucna.

BoINoNHATE NPUKUIKY U OLEHKY pe3y/bTaTa BBIYUCICHUN, OIEHKY 3HAUEHUN YHCIIOBBIX
BBIpKEHUH. BBIMOIHATE JEMCTBUS CO CTENEHSIMHU C HATYpaJbHBIMH IMOKa3aTEIsIMU.

[IpuMeHATh NpU3HAKK AETUMOCTH, Pa3JI0KEHHUE HA MHOXKHUTENIM HATypalbHBIX YHCEI.

Pemate mpakTUKO-OPUEHTHUPOBAHHBIE 33JauM, CBA3AaHHBIE C OTHOIIEHHEM BEJIMYMUH,
MPONOPIUOHATBHOCTBIO BEIMYUH, MTPOLIEHTAMH, UHTEPIPETUPOBATH PE3YNIbTAThl PELICHUS 3a4a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX 0OBEKTOB.

Auredpanyeckne BbIpaKeHH
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Hcnonp3oBath anredpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMA y4eOHOTO MaTepuania.

HaxonuTh 3HaueHs1 OyKBEHHBIX BHIPAKCHUN MPH 33JJaHHBIX 3HAUCHHSIX TEPEMEHHBIX.

BoinonHATe peoOpazoBaHus LENOr0 BHIPAKEHUS B MHOTOUJIEH NPUBEACHUEM IO0JA0OHBIX
CJIaraéMblX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOWIEH,
MPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3ioK€HUE MHOTOUIEHOB HAa MHOXUTENINM C TOMOINbIO BBIHECEHUS 3a
CKOOKHM OOIIEro MHOXHUTEJS, IPYNIHUPOBKHU CIaraéMblX, IPUMEHEHUsS (OPMYJT COKpAIIEHHOTO
YMHOXKEHUS.

[IpumensaTs mnpeoOpa3oBaHHs MHOTOWIEHOB JUISI pPELIEHUs pa3IUYHbIX 3a7ad U3
MAaTE€MAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAJIbHOMN MPAKTHUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMU MOKA3aTENSIMU JUIsl TpeoOpa3oBaHUs
BBIPAXKEHUII.

YpaBHeHUsI U HEPABEHCTBA

Pemate nuHEHbIE ypaBHEHUsI C OJTHOM NMEPEMEHHOM, MPUMEHSS MpaBWiIa MEpPexosia OT
UCXOJHOTO YpaBHEHHUS K DPAaBHOCWIBHOMY eMy. lIpoBepsTs, fABISETCS JIM 4YHCIO KOPHEM
YPaBHEHHS.

IIpumMensTh rpaduyeckrne METOAbI NP PELLICHUH JIMHEWHBIX YPaBHEHUM U UX CUCTEM.

[TonGupath npuMepsl ap YUCel, SIBISIOLMXCS PEIIEHUEM JIMHEHHOTO YPaBHEHMS C ABYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOpPAMHATHOM IJIOCKOCTH TpauK JIMHEHHOro YypaBHEHHs C ABYMS
IIePEMEHHBIMHU, M0JIb3YACh T'PaQUKOM, IPUBOANUTH IPUMEPHI PEIICHUS YPaBHEHMUS.

Pemarps cucreMbl IBYX JIMHEHHBIX YpaBHEHUU C IBYMs IEPEMEHHBIMHM, B TOM 4YHCIIE
rpapuIecKy.

CocraBiTh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JMHEMHBIX YPaBHEHHMM IIO
YCIOBHUIO 33Jla4M, HMHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTar.

DyHKUUH

N300paxxaTh Ha KOOPJAMHATHOM MpPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHATAM, JIy4Hd, OTpPE3KH, HHTEpBajbl, 3allUChIBAaTh YHCIOBBIE IPOMEXYTKM Ha
anreOpanyeckoM si3bIKe.

OTtmedaTs B KOOpAMHATHOM INIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOMTH

rpaduku TuHeHHbIX QyHKUUH. CTpouTh rpaduK QyHKIUH Y = |X|.
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OnwuceiBaTh € TMOMOIIbIO (YHKIMH M3BECTHBIE 3aBUCUMOCTH MEXKAY BEIMYMHAMU:
CKOPOCTb, BpEMs, PACCTOSIHHE, LI€HAa, KOJUYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTh, BPEMS,
00BEM paboTHI.

HaxonuTh 3HaueHne GyHKINHU 1O 3HAUCHUIO €€ apryMeHTa.

[NonnmaTh rpaduyeckuil coco0 MpeaCTaBICHHUs W aHanu3a WHPOPMALUH, U3BJICKATH H
MHTEPIPETUPOBATh HHPOPMALINIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 kiacce oOyyarouiuiicss HOJIyYUT CIEAYIOIIME NPEAMETHbIE
pe3yIbTaThl:

Yucia ¥ BbIYMCICHUSA

Hcnonb3oBaTh HauaibHbIE TNPEACTABIECHUS O MHOXKECTBE JICHCTBUTENIBHBIX YHUCEN JUIS
CPaBHEHHUsI, OKPYTJIEHUS U BBIYUCIECHUN, H300pa’kaTh ACWCTBUTENbHBIE 4YMCIA TOYKAMHU Ha
KOOPAMHATHOU MPSIMOM.

[IpuMmeHsATh TOHSATHE apUPMETHUECKOTO KBaJpaTHOTO KOPHS, HAXOAWTh KBaJpaTHbIE
KOPHH, UCIIOJIb3YS IPU HEOOXOIMMOCTH KaJIbKYISITOP, BBHIIIOJIHATH TPE0Opa30BaHNUs BbIPAKEHUH,
coJiepKalIuX KBaJlpaTHbIE KOPHU, UCTIOIb3ys CBOWCTBA KOPHEH.

Hcnons3oBath 3amucy OOJBIIUX M MaJIbIX YHCENT C TMOMOIIBIO JCCATHYHBIX JAPOOCH u
creneHel yucna 10.

Anredpanyeckue BbIpaskeHHU s

[IpuMeHSTh MOHATHE CTENEHUW C IeNbIM IO0Ka3aTeJeM, BBIMOJHATh NpeoOpa3oBaHuUs
BBIPAKEHUH, COAEpIKAIINX CTENIEHU C LIEJIbIM IOKa3aTeJIEM.

BbINONHATE TOXAECTBEHHBIE MPEOOpa30BaHMs PAlMOHAIBHBIX BBIPAKEHUN HAa OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWICHAMHU U alreOpandyeckKuMu Ipo0siMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH Ha MHOXKUTEIH.

[IpumensaTs 1npeoOpa3oBaHUsl BBIPAKEHUN I pelIeHUs pa3IUYHbIX 3aJad U3
MaTeMaTHKH, CMEKHBIX MPEMETOB, U3 PealbHOM MPAKTUKH.

YpaBHeHus 1 HEPABEHCTBA

Pemats nuHeliHble, KBapaTHbIC YPAaBHEHUS U PAllMOHAIBHBIE YPaBHEHHUS, CBOJASAIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUM C JBYMS [IEPEMEHHBIMHU.

[IpoBoANTH MpocCTeifine Uccae0BaHUsl YPaBHEHUH M CUCTEM YpaBHEHHH, B TOM YHCIE C
IpUMEHEHHeM TIpadUuecKuX MpeJcTaBIeHui (yCTaHaBiIMBaTh, HUMEET JIM YypaBHEHHE WU
CHCTEMAa YPAaBHEHUH PEIIEHNUs, €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauTe OT cloBecHOW (GOPMYIUPOBKHM 3aJaud K €€ aiareOpanyeckodl Mojenu c
MIOMOINBIO COCTABJICHHsS YpPaBHEHUS WJIM CUCTEMbl YpaBHEHHWH, HHTEpIpPETUPOBAaTh B

COOTBETCTBHH C KOHTCKCTOM 3aga4u HOHy‘-IGHHLIfI pPe3yiIbTarT.
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[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPaBHEHUS, OLIEHKH, PEIIATh JIMHEHHbIE
HEpaBEHCTBA C OJHOW MEPEeMEHHOW W WX CHUCTEMbl, JaBaTh T'paUUEeCKyr0 HILTIOCTPAIHIO
MHO>KECTBA PELLIEHUI HEPABEHCTBA, CUCTEMbI HEPaBEHCTB.

LORIN 1700

[lonumatb ¥  HcHONIb30BaTh  (PYHKIMOHAJIbHBIE TOHATUS U S3bIK  (TEPMUHBL,
CUMBOJIMYECKHE O003HAYCHUs), OMPENEIATh 3HaueHHE (QYHKIUMU IO 3HAYCHUIO apryMEHTa,
OTIPEJICIIATh CBOMCTBA PYHKIIUU 10 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX QYHKIUN BUAA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OmiCHIBaTh CBONCTBA YHCIOBOI DYHKIHH MO €&
rpaduky.

K koniy oOydenuss B 9 kJjacce oOydaronuics TOJYYUT CIEIYIONIUE MPEIMETHBIE
pe3yIabTaThI:

Yucia 1 BbIYUCICHUSA

CpaBHUBaTh U YHIOPSAJOYMBATH PALIMOHAJIbHBIE U UPPALIMOHAJIbHBIE YHUCIIA.

BoinmonHaTe apudmernyeckue JeMCTBUS ¢ pallMOHAIbHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITTOJIHATH BBIUHCICHHSI C UPPALIMOHAIBHBIMU YHCIaMH.

Haxonuth 3HaueHus CTeNeHel ¢ LeIbIMU MOKa3aTeasiMU U KOpHEH, BBIYUCISATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyriarh AeHCTBUTEIbHBIE YUCIIA, BBHIMIOJHATH MPUKUIKY PE3yJbTaTa BHIYMCICHUI,
OILICHKY YHCJIOBBIX BBIPAyKEHUH.

YpaBHeHUs1 U HEPABEHCTBA

Pemars nuHeilHble ¥ KBaJpaTHbIC YpaBHEHMs, YpPAaBHEHHUsS, CBOJSALIMECS K HUM,
npocreiime JpoOoHO-paloHalIbHbIE YPAaBHEHUS.

Pemath cuctemsbl IBYX JIMHEHHBIX YpPaBHEHHM C JBYMs MEPEMEHHBIMU M CHCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIISIETCS JTMHEHHBIM.

Pemath TekcTOBbIE 3adauu  airedpanvyeckuM CcrnocoboM C TOMOIIBI0 COCTaBIICHUS
YpPaBHEHUS WM CUCTEMBI IBYX YPaBHEHHI C IBYMsI IEPEMEHHBIMHU.

[IpoBouTH MpoOCTEHIIINE NCCIEIOBAaHNS YPABHEHUN U CUCTEM YPaBHEHMIA, B TOM YHCIIE C
MpUMEHEHHEeM TpaHuuecKux TMpeacTaBleHni (yCcTaHaBIMBaTh, HMEET U YpaBHEHHE WIU
CHCTEMA YPAaBHEHUH PEIIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarr nuHeliHble HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBa, H300pa)kaTh peIIeHUE

HCEpPAaBCHCTB Ha YHCJI0BOM HpSIMOﬁ, 3aIMUCbIBATh PCIICHUEC C TIOMOIIIBIO CUMBOJIOB.
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Pemarte cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CUCTEMBbl HEPABEHCTB HAa YHMCIIOBOW IPSMOM,
3aMMChIBAaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA IPU PELLIEHUH PA3IMYHBIX 3a1a4.

DyHKUUHA

Pacnio3naBate (yHKIIMHM U3y4EHHBIX BUIOB. [10Ka3bIBaTh CXeMaTHYECKH PACIIONIOKEHHIE HA
KOOPJIMHATHOU TJIOCKOCTH rpaduKkoB QYHKIMM Buna: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
o y=x3 y=1xy= |x|, B 3aBHCHMOCTH OT 3HaueHUI KOA(DHUIHEHTOB, OMICHIBATH CBOWCTBA
GyHKIMH.

Crpoutpb u u300pakaTh CXeMaTHYeCKH rpapuKy KBAaIpaTUYHBIX (QYHKUUN, OMHCHIBATH
CBOMCTBA KBaJpaTUUHbBIX (QYHKIUI MO UX rpapuKam.

PacroznaBate  kBajpaTMuHyl0 (QyHKIMIO 10  (QopMmyse, MPUBOIUTH  MPUMEPHI
KBaJIpaTUUHBIX QYHKIMI U3 peasbHON KU3HU, PU3UKU, TEOMETPUH.

YuciioBble NOC/1€10BATEIbHOCTH M IIPOrPecCH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPUUYECKYIO NMPOTPECCUH MPU Pa3HbIX crocodax
3aJlaHusl.

BBINONMHATE BBIUMCIEHUS] C UCIOJb30BaHUEM (OPMYT N-ro 4wieHa apupMETHYEcCKOd M
reOMETPUUYECKON MPOTrPeCCUii, CyYMMbI TIEPBBIX N YJICHOB.

N306pakaTh wiIeHbl IOCIE0BATEIILHOCTH TOUKAMU Ha KOOPAMHATHOM IJIIOCKOCTH.

Pemare 3amaun, cBsA3aHHBIE C YMCIOBBIMM MOCIEI0BATENBHOCTAMM, B TOM YHCIE 3a/1a4l

U3 pealbHOM JKU3HH (C UCIIOJIb30BAHUEM KaJIbKYIATOPA, HU(DPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

DJIeKTpOHHbIe (LM (pPOBbIE)
KoanuecTBo yacon o0pa3oBaTte/ibHbIE PeCYpPChI
HaumeHoBaHue pa3iejioB U TeM
Ne n/m
NPorpamMmbl
KonTtpoJbHbie
Bceero
padoThI
. Yucna u BeIunclieHns. PanimonanbHbIe 55 : bu6mmoreka [JOK
qucia https://m.edsoo.ru/7f415b690
bu6mmorexa [JOK
2 AnreOpanveckre BhIpaXKCHUS 27 1
https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1
https://m.edsoo.ru/7f415b690
bu6mmoreka [JOK
4 Koopaunats! u rpaduku. OyHKIIUNA 24 1
https://m.edsoo.ru/7f415b690
bubmuoreka [JOK
5 [ToBTOpEeHME M 0000IICHIE 6 1
https://m.edsoo.ru/7f415b690
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 5
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8 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DuieKTpoHHbIe (LU poBHIE)

Ne i/ o0pa3oBaTe/ibHbIE Pecypchl
NPorpamMmbl
Bcero KonTtpoJbHbie
padoThI
bubmmoreka [IOK
1 Uucna n Beruncienus. KBagparusle KOpHU 15
https://m.edsoo.ru/7f417af8
) Yucna u Beruncienus. CTeneHsp ¢ 1eIbIM . bu6mmorekxa [JOK
roKasaresemM https://m.edsoo.ru/7f417af8
3 AnreOpanveckre BhIpaXKCHUSI. s . bubnuoreka [JOK
Ksanpartuelii TpéxwieH https://m.edsoo.ru/7f417af8
A AnreOpanvecKkre BhIpaXKCHUSI. s . bubnuoreka [JOK
AnrebOpaunveckas 1po0b https://m.edsoo.ru/7f417af8
s YpaBHeHus u HepaBeHCTBA. KBasipaTHbie s . bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 3 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 YpaBHeHus U HepaBeHCTBA . HepaBeHcTBa 12 1
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 OyHkuuu. OCHOBHBIE OHITHS 5
https://m.edsoo.ru/7f417af8
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bu6mmoreka [{OK
9 Oynkiun. Yucnossle (QyHKIUU 9
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 [ToBTOpeHue u 0600IICHHE 6
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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9 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ o0pa3oBaTe/ibHbIE pecypchl
NPorpamMmbl
Bcero KonTtpoibHbie
padoThI
. Uucna v BeruucieHus. /JlelicTBUTenbHbIE 9 bubnuotexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C ” : bubnuorexa [JOK
OJIHOYW ITEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 YpaBHeHus v HepaBeHCTBA. CHCTEMBI ” . bubnuoreka [JOK
ypaBHEHU U https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 DyHKIIUH 16 1
https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
6 YucaoBble NOCIE0BATEILHOCTH 15 1
https://m.edsoo.ru/7f419d08
g [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3AIUS 18 . bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 .
I[TPOI'PAMME
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