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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO IS
MIPOAOJDKEeHUsI 00pa30BaHus U B TOBCEIHEBHOM XU3HU. PazButne y oOyuarommxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX JIJISl alanTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI W BBIBOJHI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
WHIYKTUBHBIC PACCyKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHamoruto.  OOyueHume  anreOpe  mpeAroiaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYYaloMUXCs, MOITOMY CaMOCTOSTEIbHOE
pelIeHne 3aa4 SBISIETCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpamMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1miero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHHS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepkKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHHs y4eOHOro Kypca OOyYaromumcs
IPUXOJNUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIH
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, NPEJCTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYaFOITUMUCS
OCHOB  YHHUBEPCAJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copmepxxanne mnuHUM <«YUucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
CBSI3aHO C pALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHCAHHUs MPOLECCOB U
ABJIIGHUNA peajgbHOro Mupa. B 3agaunm oOyueHuss anrebpe BXOJAT TaKke
JanbHellllee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanue CUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTH4e€CKOMY TBOPYECTRY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAlEJICHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUSl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJIE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NPEeICTaBICHUI O POJIK MAaTEMAaTUKH B Pa3BUTUHN [TUBWIN3AINHI U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucrna u BBIUKCICHUS», «ANreOpandyeckue BBIpAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne ydueO6HOro kypca «Anredpa» orBoautcs 306 yacos: B 7 Kimacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCATHUYHBIC, TIEPEXOJ] OT OAHOHN (POpMBI 3amucu
npobeit k apyroit. IloHATHE palMOHAIBHOTO YHCJA, 3aluCh, CpaBHEHUE,
YHOOPSIIOYMBAHUE  palMOHANBHBIX  4ucell. ApudMEeTHYECKHe JCHCTBUS  C
palMOHAILHBIMM 4YKCIaMH. PelieHue 3agad w3 peaibHOM MPAKTUKHU HA 4acTH, Ha
poowu.



CreneHb C HaTypajJbHBIM [IOKa3aTEJNEM: OIpeaesieHne, MNpeoOpa3oBaHue
BBIpaKEHUU HA OCHOBE OMPEACIICHUS, 3aUCh O0NbIINX uncel. [IpoieHTsl, 3anuch
MPOIICHTOB B BUJE ApPOOU U JIpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3aJa4l Ha
MPOLCHTHI, PEIICHUE 3a7a4 U3 pealbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PA3JIOKEHUE HAa  MHOXUTEIU
HaTypaJbHBIX YHCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4ucjie TipsMas W oOparHas
MPONOPIMOHAIBHOCTH.

AJire0panvecKne BbIPasKeHU I

[TepemeHHbIE, YUCIIOBOE 3HAYCHUE BBIPAKEHUS C NEpEeMEHHOM. JlomycTuMble
3Ha4YeHUs nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BU/JIE
dbopmynsl. Beraucnenus no dopmynam. [IpeoOpazoBaHue OyKBEHHBIX BBIPAXKEHHUM,
TOXKJICCTBEHHO paBHBIC BBIpaXEHUS, TNIpaBUja MpPeoOpa3oBaHUs CyMM U
IPOU3BEICHHM, MPaBUiIa PACKPHITHS CKOOOK U MPUBEJICHUS MOJOOHBIX ClIaracMbiX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHouneHnbl 1 MHOrowieHbl. CTeneHb MHOrouieHa. ClloKeHUe, BhIUMTaHUE,
YMHOK€HUE MHOTOWICHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHUS: KBaJpar
CyMMBl M KBaapar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOT'OYJIEHOB Ha MHOYKUTEJIH.

YpaBHeHUs 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBuja NpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUSA, pEIICHUE JUHEUHBIX YypaBHeHUH. CoOCTaBJIeHHME YpaBHEHUW I10
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUH.

JluneitHOe ypaBHEHHE C IBYMs MEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX ypPaBHEHUW C JByMs I€pEeMEHHbIMHU. PernieHue cucteM ypaBHEHHU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemieHus TEKCTOBBIX 3a7ad C IMOMOUIBIO
CHCTEM YPABHEHUM.

DyHKIUA

Koopaunnara Touku Ha npsiMmoi. UnciioBele MPOMEXKYTKU. PaccTosiHue MeXAy
JIBYMsI TOUYKaMHU KOOPAWHATHOMN MIPSAMOM.

[IpssMmoyronbHast cucrema koopauHar, ocu Oxu Oy. AOcuucca U opAuHaTa
TOYKHM Ha KOOPJAWHATHOU TutockocTu. [Ipumeps! rpadukoB, 3aaHHBIX (HOpMYIIaMHu.
Urenne TrpadukoB peanbHbIX 3aBucuMocTel. [lomstue ¢ynkmuu. [padux
¢ynkiuu. CoiictBa GhyHkuwmid. Jluneitnas ¢ynkmus, e€ rpaduk. ['padux dyaxmmn
y = |x|. Tpaduueckoe pemreHne TMHCHHBIX YPaBHCHHN W CHUCTEM JIMHEHHBIX
YPaBHEHHM.

8 KIIACC



Yucsia ¥ BLIYUCTICHUS

KBagpartHbiii kopeHb u3 uucia. [loHsTue 00 uUppalMOHAIBHOM 4YHUCIHE.
JlecaTuunble TpUOIMKEHHST UppallMoOHaIbHBIX yKcen. CBONCTBAa apumMeTHndecKux
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPe0Opa30BaHUIO YUCIOBBIX BhIPAKCHUHN
Y BBIYUCIICHUAM. [[€MCTBUTEIIbHBIC YN CIIA.

CreneHb C LENbIM MoKa3zaTesneM U €€ cBorcTBa. CTaHIapTHAS 3allMCh YKCIa.

AJire0panydecKue BbIpasKeHU s

KBagpaTHplii  TpEXWIEeH, pa3/IOKEHHE  KBAaJpPaTHOTO TPEXWIEHA  Ha
MHOKUTEJIH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyueckoi Japoowu.
Cnoxenue, BbIYMTAaHUE, YMHOXKEHUE, [IeJIEHHE aireOpandeckux JpooOeit.
PanrionanbHbIe BRIpAXKEHHS U UX MIPeoOpa3OBaHUE.

YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOTO YpaBHEHUSI.
Teopema Buerta. PelnieHue ypaBHeHUM, CBOASIIUXCA K JUHEHMHBIM U KBAJPATHBIM.
[Ipocreiimue ApoOHO-paIIMOHATIbHBIE YPABHEHHUS.

I'paduueckas uHTEeprIpeTalivs ypaBHEHUNU C JBYMs MEPEMEHHBIMU M CHUCTEM
JUHEWHBIX YpaBHEHUW C JABYMS IepeMEeHHbIMHU. IIpumepsl peleHus cucrteM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CrocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OHOU NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW INEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUMA

[lonsitue @ynkmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1anus QyHKIIHMA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkumuu mno e€ rpaduxy. [Ipumeps
rpaduKoB GYHKIIHA, OTPAXKAIOIUX peabHbIE TTPOIIECCHI.

OYHKIMK, OMUCHIBAIONIME TPSIMYI0 U OOpaTHYI MPOMOPIHUOHATHHBIC
3aBHCUMOCTH, X rpadpuku. PyHkmun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yucja 1 BLIYUCTIEHUS

ParmonanbHble 4nclia, UppallMOHATIBHBIC YHCJIA, KOHEYHbIE U OECKOHEYHbIC
JeCSITUYHBIE Apo0u. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YUCTIA
Kak OECKOHEUYHBIC eCATHYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJAUHATHOUN MPSIMOU.



CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTHdYecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHPA, IUTEIBHOCTh IPOLECCOB B
OKPY’KaroIIEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuika v oueHkKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOAAIUXCS K JIUHEUHBIM.

KBanparHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypasHenue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOMU
CTEINEHEW pa3I0KEHUEM Ha MHOKHUTEIH.

Pemiennie npoOHO-panMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE C IBYMs MEPEeMEHHBIMU U €ro Trpaduk. PermeHue cuctem ABYX
JIMHENHBIX YpaBHEHUM C AByMs NIEPEMEHHBIMU. PellleHne CUCTEM JIByX YpaBHEHU,
OJIHO M3 KOTOPHIX JIMHEHHOe, a Jpyroe — BTOpoi cteneHu. ['paduueckas
UHTEpIIpETalMs CUCTEMbl YPAaBHEHUH C IByMSs IEPEMEHHBIMHU.

Perienre TeKCTOBBIX 3a1a4 anreOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IlepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DOyHKUUMA

Ksampatnunas ¢yukius, e€é rpaduk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI Tapa0doJIbl, 0OCb CHMMETPHUH MapadoJIbI.

I'padukn Gpyaximit: y =kx, y=kx + b, y=k/x, y =x3, y =Vx, y = |x| , n ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpPeccHu

[lonsiTHE YMCTOBOM MOCIENOBATENBHOCTH. 3alaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHOI dhopMynon u GopMyIoi n-ro 4ieHa.

Apudmernyeckas W reomerpuueckas mporpeccuud. dopmynsl n-To UWieHa
apuPMETUIECKON 1 TEOMETPUUECKON TTPOTPECCHil, CYMMBI TIEPBBIX NUJICHOB.

N300pakeHrne YICHOB apu(PMETUYECKOM W TEOMETPHUYECKOW MPOTPeCcCHid
TOYKaMH Ha KOOPAWUHATHOM IJIOCKOCTH. JIMHEHWHBIN W SKCIOHEHIMAIBHBIA POCT.
CnoxHble TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MpPOrpaMMmbl  y4eOHOTrO Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaxaaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA U pealu3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCTIUTAHUE:

YCTAHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a1ay
MaTE€MAaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPodeCcCHOHATBHOM
JESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTbIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJIECHUW, YMEHHUIO BHUJIETh
MaTeMaTH4ECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeIoBEYECKOM
NEeSATENbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JUISl PAa3BUTUS LIUBHJIM3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYypOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA pPEQIIECKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX IOCJIEICTBUM MJisi OKpYXalolled cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHMAM CONMAJIbHON W NPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
(bopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIHUpOBaThH M OICHUBATH PUCKH H
NOCTECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHIECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (OPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KJaccu(UKauu, OCHOBAaHUS s OOOONICHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYIUPOBATH ¥  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM  JJIA  BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIOKHBIE JOKa3aTelbCTBA
MaTEeMaTUYeCKUX (AKTOB, BBICTpAUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BbHIOMpaTh HauWboyiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS:

UCII0JIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTaHABIWBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEJOBaHWE 1O  YCTAaHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COO0OM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 0OOOIIECHUS ¥ BBIBOJIBI 110 PE3YJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

POTHO3MPOBATh BO3MOKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIIBUTaTh
IPEIIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy TmpeacTaBieHHs WHGOpPMAIMM W WIUTFOCTPUPOBATH
perraemMbie 3ajJladyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTeIeM WIH cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIC 1CHCTBHS:

BOCIIpUHMMATh #  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
X0y pEeIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYUCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYICHHS 33a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMor 3a7a4M, BICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXXUBATh Pa3JIMYUEe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIIEHWUsS  3aJa4d,  OSKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (popmar
BBICTYILJICHUS C YY4ETOM 3aj71a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W WUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 1I1€JIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOrOBapUBATHCA,
o0CyX1aTh TIPOIIECC U Pe3yJbTaT padoThl, 000011aTh MHEHHUSI HECKOJIBKUX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpMbl U JIpyTU€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM pEUICHUs 3aAadydl (WU ero
94acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTbh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIQJIETh CIIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJIS IIpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKOM 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B [IESATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAHEHHBIX OIMMHUOOK, BRISIBICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE PE3YyJbTATA NEATEIBHOCTH IMOCTABICHHOW LEIN
U YCJIOBHSIM, OOBSICHATh NPUYMHBI JOCTUKEHUS WIN HEJOCTHXKEHUS LIEIH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 7 KJjacceoOy4aromuicsl TMOIYYUT CIECAYIOIIHUE
MIPEAMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

BbImosiHATh, cOYeTas YCTHbIE M NHChbMEHHBIC MPUEMBI, apu(DMETHUECCKUE
JEUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxomuTe 3HAYCHWMS YHCIIOBBIX BBIPAKCHHMA, TPUMEHSITh Pa3HOOOpa3HBIC
CIOCOOBI M TPUEMBI BBIUMCIICHUS 3HAYCHHWH JTPOOHBIX BBIPAXKEHUM, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucHU 4YuceN K JIpyrod (mpeoOpa3oBLIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrasaTs yucia.

BbINONHATS TPUKUAKY U OLEHKY pe3yjibTaTa BEIYMCIECHUMN, OIEHKY 3HAUCHU
YHUCJIOBBIX BBIpOXKEHHUI. BBIMOTHATH HEUCTBHUS CO CTENEHSMU C HATypalbHBIMU
MOKa3aTeISIMU.

[IpumeHsAT,  TpU3HAKU  JEIMMOCTH,  pa3JioKeHHE Ha  MHOXKHUTEIH
HATypaJIbHBIX YHUCET.

PemaTe TpakTUKO-OPUEHTHPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYUH, MPOMOPIIMOHATBHOCTRIO BEIWYUH, NPOIEHTAMHU, WHTEPIPETUPOBATH
pPE3yNbTAThl pElIeHUs 3a7a4 C YYETOM OIpaHHYCHHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJreOpandeckue BbIpasKeHHs

Hcnonp3oBaTh anreOpandecKkyio TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKCHHM TPHU 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHBIX.

BeimonHATh  mpeoOpa3oBaHUWS  IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BrIMONHATS yMHOXKEHHWE OJHOYJICHAa Ha MHOTOYIEH W MHOTO4YJIEHA Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBHIHECEHUS 3a CKOOKHM OOIIEero MHOMXHWTENS, TPYNIHPOBKH  CIAracMbIX,
npuMeHeHUsT HOPMYIT COKPAIEHHOTO YMHOKCHHUS.



[IpumeHsATh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PELICHUs Pa3iuvHbIX 3a/1a4
13 MaTEMATHKH, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTHUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEISIMU UL
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OLHOM IIEPEMEHHOW, NPUMEHss IpaBUiIa
Iepexoia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensTh rpaduueckue METOJIbI MPU PEIICHUH JTUHEHHBIX YPaBHEHUUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBISIOMIMXCA PEIICHUEM JUHEHHOro
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHUS C
JByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHSI.

Pemiath cuctemsl IByX JIMHEWHBIX YPAaBHEHUN C IBYMs ITEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocTaBiAiTh M pelIaTh JHUHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUW MO YCIOBUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYEHHBIA pe3yJIbTarT.

DOyHKUUMA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOM TOUKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHUCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTHA TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpPOUTH rpaduky TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUH y = [X|.

OnuceiBaTh € TOMOIIBIO (GYHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSAHMUE, LIEHA, KOJIMYECTBO, CTOMMOCTS,
MPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMU [0 3HAUYECHUIO €€ apryMeHTa.

[TorumaTte rpadudeckuil cmocod MpeacTaBlIeHHUs W aHanu3a HH(OpMAaIuy,
M3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyueHus B 8 KiIacceoOydarOmMiics TONYYHUT CICTYIOMINE
IIPEAMETHBIE PE3YJILTATHI:

Yucia 1 BIYUCICHUSA

Hcnonp3oBaTh HauyadbHbBIE MPEACTABICHHUS O MHOXECTBE JI€MCTBUTEIBbHBIX
qyucen JJis CPaBHEHUS, OKPYTJIECHUS U BBIUYUCICHUN, U300paXkaTh JEHCTBUTEIIbHBIC
YyCJia TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.



[IpumensaTy noHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUThb
KBaJpaTHbIE KOPHH, HUCIOJB3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHUs BBIPAXKEHUM, COACPKAIIMX KBaJApPAaTHbIE KOPHHU, MCIOJb3Ys
CBOWCTBA KOPHEMU.

Hcnonw3oBaTh 3amucu OOJBIIMX U MAJIBIX YHUCENI C MOMOIIBIO JECATUUHBIX
npo0eii u creneHelt yucna 10.

AJire0panvecKue BbIpasKeHU s

[IpuMeHsATh, TMOHATHE CTENEHH C IeJbIM II0Ka3aTesieM, BBIIOIHATD
npeoOpa3zoBaHus BEIPAKEHUN, COACPIKAIIMX CTENEHHU C LEIbIM [TOKa3aTeNIeM.

BbINOMHATE TOXJIECTBEHHBIE MPEOOPa30BaHUS PaAllMOHATBLHBIX BBIpAKEHUN
Ha OCHOBE TMIPaBUJI JCHCTBUI HAJ MHOTOYWICHAMH U aJIreé0pandecKUMu APOOsSIMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKHUTEH.

[TpumMensTh peoOdpa3zoBaHMs BRIPAXKCHUM JJIs1 pELISHUs Pa3IMYHBIX 3a]1a4 U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PEaTbHON MPAKTHKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHelHbIC, KBaJpaTHbIC YpaBHEHUS W PpallMOHAJIbHBIE YpaBHEHWS,
CBOJISINITMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[TpoBOAMTE TIpOCTEHIIINE HUCCIICIOBAHNS YPABHEHUM M CUCTEM YpPaBHCHUH, B
TOM YHUCJIE ¢ TPUMEHEHUEM rpaduyecKux MpeacTaBiIeHuil (ycTaHaBIUBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHHWI pEIIEHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT CIOBECHON (OPMYJIHMPOBKM 3a7adyv K e€ anredpandeckoit
MOJENH C TIOMOIIBKD COCTaBJICHHMS YPABHEHUS WJIM CUCTEMbl YPaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYECHHBIN pe3yJIbTar.

[IpuMeHAT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OLEHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJIHOM IMEPEMEHHOM M UX CHCTEMBbI, JaBaTh
rpauyuecKky0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUUA

[TorumaTe ¥ UCIMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHHMsI), OMPEACIITh 3HauUeHHE (YHKIUHM TO 3HAYCHHUIO
aprymMeHTa, ONpeAesaTh CBOWCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku dIeMEeHTapHBIX QYHKIIUN BHJIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OnmCHIBaTb CBOICTBA YHCIOBONA
byHKIMN TI0 €€ TpaduKy.

K xonmy oOyueHus B 9 KjIacceoOyJarOmMACS TMONYYUT CIETYIONINE
MpEAMETHBIE PE3YJIbTATHI:

Ymncsia v BHIYHCTCHUSA

CpaBHUBATh U YIOPSAJOUYMBATH PALlMOHATILHBIC U UPPAIlMOHAIbHBIE YHCIIA.



Boinonusate apudmMeTnueckue ACHUCTBUS C  PAIMOHAIBHBIMU  UYUCIAMU,
coyerass YCTHbIE H TIMCbMEHHBIE NPUEMBI, BBINOJHATh BBIUUCICHUSA C
APPALUOHAIIBHBIMU YHCIIAMH.

Haxomute 3HaueHuss CTEneHEM C LEIbIMU IIOKa3aTelsiIMU U KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh JEUCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY peE3yJbTaTa
BBIUKMCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsA ¥ HEPABEHCTBA

Pemars nuHenHbIE W KBAaJApaTHbIE YPABHEHUS, YPABHEHHUS, CBOIALIMECS K
HUM, NPOCTEUIIINE APOOHO-PAITMOHATBHBIC YPABHEHUSI.

Pemars cucrempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpaMvdecKuM CIOCOOOM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIByX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOaUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIWBATh, HMEET
JIA YpaBHCHUE WIIM CHUCTEMA YPABHEHUM PEUICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBa, H300pakaTh
pElIEHUE HEPABEHCTB HA YHUCIIOBOM MPSIMOM, 3alMChIBaTh PEUNICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematrs cucteMbl JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIONIME KBAQJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABCHCTB HA YHCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIICHUM PA3JIMYHBIX 3a/a4.

DOyHKUUA

Pacno3naBath (YHKIIMKM H3Y4eHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKHU

pacmoyioKeHHE Ha KOOPAWHATHOM IIIOCKOCTH rpadukoB QyHKIui Buga: y = kx, y
=kx+b y=kix,y=ax2 + bx +c,y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'paUKW KBaIpPATHYHBIX (DYHKIIHH,
OTHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMI 10 UX Tpaduxam.

PacrioznaBaTh kBagpaTndHyr0 QyHKIHIO 1O (Gopmyse, MPUBOIAUTH MPUMEPHI
KBQIPATUYHBIX (YHKIIUIA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YnciioBbIE MOCTEA0BATEIbHOCTH M MPOrPeccuu

Pacno3naBath apuMEeTHUECKYI0 M TE€OMETPUUECKYIO MPOTPECCUH TMpH
pa3HbIX crlocobax 3aaHusl.



BbINOJNHATE  BBIYKMCIEHHS C  HUCHOJIb30BaHHEM (OpPMYJT N-ro 4jeHa
apu(PpMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX N YJIEHOB.
N300paxkaTh wieHbl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM

IITTOCKOCTH.
Pemate 3aJadu, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHCIIC 33aJ1aYU M3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie) JlomostHuTEIBHAS
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bceero o0pa3oBaTte/ibHbIE uHdopMmanus
padoTsI
pecypchl
| Yucna u BeUUCICHUs. ParnoHanbpHbIe 75 | bu6mmoreka [IOK
quciia https://m.edsoo.ru/7f415b690
2 AnrebpandecKkue BbIpaKeHHs 27 1 Bubamorera [IOK
https://m.edsoo.ru/7f415b690
3 VYpaBHEHHS U HEPABEHCTBA 20 1 Bubamorera [IOK
https://m.edsoo.ru/7f415b690
bu6moreka [JOK
4 K . @ 24 1
OOPJMHATEL H rpagHic. Dy https://m.edsoo.ru/7€415b90
bu6moreka [JOK
5 IT 0600 6 1
OBTOpeiHe i 0boDIIe1e https://m.edsoo.ru/7£415b90
OBILIEE KOJIMYECTBO YACOB I1O 102 5
[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 brbnmorexa [TOK
https://m.edsoo.ru/7f417af8
) Yucna u BeruncieHnst. CTeneHs ¢ 1eIbIM 7 bubmmoreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 nommotexa [
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BeluncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuorexa [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 nommorexa 110
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 q 15 1
HCTIOBBIC HOCICAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* AnreOpa, 7 kiacc/ MakaposrueB FO.H., Munatoxk H.I'., Hemikos K.W. u npyrue,
AKIIMOHEPHOE 00LIECTBO «3narenscTBO «IIpocserenue»
* AnreOpa, 8 knacc/ Makaporue FO.H., Munaiok H.I'., HemkoB K.W. u npyrue,
AKIIMOHEPHOE 00LIECTBO «3narenscTBO «IIpocsewmienue»
* AnreOpa, 9 knacc/ MakaporueB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue,

AKIMOHEpHOE 0011IECTBO «31arerbcTBO «IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
» Anre6pa, 7 xnacc/ MakapsiueB FO.H., Munmtok H.I'., Hemkos K.W. u apyrue,

AxumonepHoe o6miectBo «M3narensctBo «IIpocBemienue
» Anre6pa, 8 ximacc/ Makapsrue FO.H., Munmarok H.I'., Hemkos K.W. u npyrue,
AxtumonepHoe o6miectBo «M3narensctBo «IIpocBemienue»
» Anre6pa, 9 ximacc/ Makapsrues FO.H., Munmarok H.I'., Hemkos K.W. u npyrue,

AxrmmonepHoe obmiectBo «M3marenbcTBo «IIpocBemnienne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas anekTpoHHas mkoina. https://resh.edu.ru/

bubmoreka I{OK. https://m.edsoo.ru/
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