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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBASETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIETo
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3YyUEHHUE JIPYTUX AUCLUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM XHU3HU. PazButre y o0yJaromuxcs
HAYYHBIX TPEACTABICHUH O TPOUCXOXKIACHUM W CYIIHOCTH anreOpanmuecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAYyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
¥ Ka4eCTB MBINUICHHUS, HEOOXOUMBIX JIJIsl a/IallTalliid B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaThb, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHKUE |
aHamoruto.  OOyuenHme  anreOpe  mpeamnojaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIFHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIETCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykType nmporpammsl yueOHOTo Kypca «Anredpay sl OCHOBHOT'O 00IIIET0
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KaTelIbHO-METOJUYECKUE JTUHUU:
«Yucna w  BBIYHCICHUA», «ANTeOpandeckre BbIpAXKEHUS», «YpaBHEHUS WU
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOJAMYECKHX
JMHUN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
APYTUMH €ro JUHHSAMH. B Xome wu3ydeHHs ydeOHOTO Kypca OOydaromuMces
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHUYeCKOro 00pa30BaHMsI U CIIOCOOCTBYIOLIUE OBJIAJACHHUIO O0YyYaIOIIMMHUCS
OCHOB  YHHBEPCAaJbHOTO MaTemarhuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YUucna ¥ BBIYMCICHUS» CIYXUT OCHOBOM Jis
JaJIbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHSATUS O YHCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABIECHNUN O AEMCTBUTEIBHOM YUCIIE. 3aBEPLUICHNE OCBOCHUS YU CIOBOW JINHUHU
OTHECEHO K cpeHeMY o0I1eMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKre BhIPAKEHUS»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHaArOUIUXCS
MaTeMaTUYecKoro arrmapara, HeoOXOAMMOIro Jisi peuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHMsi y4eOHbBI MaTepHall IPYNIUPYETCS BOKPYT palMOHAIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCaHUsA TPOLECCOB U  SABJICHUU
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHEWIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHHSI, HEOOXOAMMOT0, B YaCTHOCTH, JIJIi OCBOCHHSI Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HABbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBaHrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMs,
CIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAIEJICHO Ha MOJyYeHHEe
oOy4JaromMUMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeNH
JUTSL ONTMCAHUS ¥ UCCIIEOBAHMS Pa3HOOOPa3HBIX MPOIECCOB U ABJICHUN B IPUPOJIE U
oOmrectBe. M3yuenue marepuaia crnocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCS YMEHUSA
UCIIOJIb30BaTh pa3jUYHbIE BBIPA3UTENIbHBIE CPEJCTBA S3bIKa MaTEeMaTUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha mn3yuenue yue6Horo kypca « Anredpa» orsoautcs 306 yacos: B 7 Kitacce —
102 4gaca (3 yaca B Hegento), B 8 kiacce — 102 gaca (3 yaca B Hezento), B 9 kiacce
— 102 gaca (3 yaca B HeZIeIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3amHUCH
npoOeit k apyroi. I[loHsiTHE palMOHATBLHOTO YHCIA, 3aluCh, CpPaBHEHHE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX Yuceld. ApudMeTuueckue JEHUCTBUS C
palMOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypajJbHBIM [IOKa3aTeJlEeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOXKCHUH HAa OCHOBE OMPEEIICHHUs, 3aITUCh OONbINX Yncel. [IpoieHThl, 3anuch
MPOIICHTOB B BHUJE APOOW U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMOCTH, B TOM 4HCle T@psMas W oOpaTHas
MPONOPIIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruncnenus mo popmynam. [IpeodpazoBanre OyKBEHHBIX BbIpRXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIa PACKPHITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHouwneHbl 1 MHOrowieHbl. CreneHp MHOrouseHa. CiokeHue, BHIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEW JMHEWHOTO
YpaBHEHHSI, pElIEHUE JIMHEHUHBIX ypaBHEHU . COCTaBIEHNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Pelienne TeKCTOBBIX 3a7a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IEPEMEHHBIMU U ero rpaduk. Cucrtema IByxX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
criocoOoM noacTaHOBKH. [IpuMepshl pelieHus TEKCTOBBIX 3a7a4 C MOMOIIIBIO CUCTEM
YPaBHEHHM.

DOyHKIUN



Koopaunara Toukn Ha npsamoil. YucioBsle NpOMEKYyTKH. PaccTosHue Mexy
JIBYMsI TOYKaMU KOOPAMHATHOMN NPAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTteil. [lonstue pynkuuu. I'paduk hpyHKuum.
CroiictBa Qynkiuii. Jluneitnas ¢ynkuus, e€ rpaduk. 'paduk dpynkuuum y = [X|.
I'paduueckoe perieHrie TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIACC

Yuca v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanMoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUST UppallMOHAbHBIX uncesl. CBoICTBa apudmeTnyecKux
KBaIPATHBIX KOPHEHW M WX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM noKaszaTesneM u €€ cporictBa. CTaHapTHas 3alliCh YNCA.

AnreGpanueckue BoIpakeHUusI AJiredpanyeckKue BbIpakeHust

KBanpartnbiil TpéXusieH, pa3ioKeHUue KBAIPATHOTO TPEXUJICHA HA MHOXKHUTEIH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyecko Japoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpanvyeckux JIpoOei.
PanronanbHbie BRIpXKEHUS U KX TTPeoOpa3oBaHUE.

VYpaBHEHMS U HEpAaBEHCTBAY pABHEHMS U HEPAaBEHCTBA

KBagpartnoe ypaBHeHue, hopmysa KOpHEH KBaApaTHOTO ypaBHeHHs. Teopema
Buera. Pemienune ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM H  KBAaJAPaTHBIM.
[IpocTeiimme ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

['paduueckas muaTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMsI NE€peMEHHbIMH. [Ipumepbl pemeHuss CucTem
HEJIMHENUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHKINM PYHKIUA

[Tonsitue pynkiuu. OOIaCTh OMpeIeICHNS U MHOXKECTBO 3HAUCHHUH (DYHKITHH.
CriocoOsb1 3amanus (QyHKITHHA.

I'padpux dbynkumn. Urenne cpoiictB dyHkumu mo e€ rpaduky. [Ipumeps
rpaduKoB GyHKIHHA, OTPAXKAIOIINX PeaTbHbIE TPOIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBrcHMocTH, uX rpaduku. Oyukuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yucia v BbIYMCICHUS

PanvionanbHbie ynciaa, UppallMOHANIBHBIC YUCTIA, KOHEYHBbIE U OECKOHECUHbBIC
JecAaTUYHbIe 1poOou. MHOXKECTBO JEHCTBUTEIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIC JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCEN U KOOPAMHATHOW MPSIMOM.

CpaBHeHUE JICMCTBUTEIBHBIX 4YHCEN, apudMeTHYecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpPA, JIUTEIBHOCTh MPOLIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh MpUOInxKeHus. OKpyrieHue
yuces. [Ipukuka u oleHkKa pe3yabTaToB BbIYUCICHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIIUXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOISAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEINEHEN pa3JIoKEHNEM Ha MHOKHUTEH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpanvyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynaknus, e€ rpaduk m cBoiicTBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITBI.

Ipaduxu pynxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [X| , ut ux
CBOMCTBA.



Hucnosble  mnocienoBareabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

[lonsiTHe YKUCIOBOM IOCIENOBATEIBLHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pEKyppeHTHOI popMynoi U Gopmysoil N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-TO ueHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TE€OMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIM M DKCIOHEHIMAJIbHBINA POCT.
Ci1oHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMbBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTrO Kypca
«Anrebpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO0 ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:k1aHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacCTHE B PEIICHUU MPAKTHUYECKUX 3a]a4y
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEH XKWU3HU ISl YCICIIHOW MPOdeCcCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, peIICHUH, PACCYKICHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTUS LUBHIHM3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOPpMHPOBAHHME KYJBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHHUA  3JI0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  MUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryspHas Quanyeckas
aKTUBHOCTBD), C(HOPMUPOBAHHOCTHIO HABbIKA peIIeKCUH, IPU3HAHUEM CBOETO IIpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKpYXKaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLIEHKU
UX BO3MOXKHBIX MTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U ABJICHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIUTHI COOCTBEHHBIX 3HAHMUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TpeOyIOIMHA KOHTpPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nociencTBus, (OpMUPOBATDH OMBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISBISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHWH MEXIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEeJICICHNs] ~ TIOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISIT ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeursi B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JJ1S1 BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOUCHUN, YMO3AKIIFOUEHUN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITENILHO HECJIOKHBIE JOKA3aTeIbCTBA
MaTEeMaTU4YEeCKUX (PAKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASMIMN ¢ y4€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKIE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUWE MPOTUBOpPEUHE, MNpodsIeMy,
CaMOCTOSATEJIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OpMUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO TIO3UIMIO0, MHEHUE;

IPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJIGHHOMY TUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE IO YCTAHOBJIEHUIO 0COOCHHOCTEH
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHNUS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOMIOACHUS, MCCIIE0BAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpPOLIECCa, A TAKXKE BBIIBUTaTh
IPEATIONIOKEHUS O €r0 Pa3BUTHUH B HOBBIX YCIOBHUSAX.

PabGora ¢ undgopmanmeii:

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

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy TpeacTaBieHus WHGOPMAIMK W WIUTIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQukod ©u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTH WHOOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIe Y4eOHbIE AeCTBUSA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJ1sIMU OOILIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHHS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

e B X0Jl€ 00CYKJEHUs 3aaBaTh BOIPOCHI MO CYHIECTBY 00CYK/1aeMON TEMBI,
po0JIeMBbl, pelaeMoil 3aJauu, BbICKA3bIBATh MJIEH, HALIEJICHHBIE HA ITOUCK
pELIeHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBAaTh pPa3JIMuUe€ U CXOJICTBO IMO3ULIUMN, B
KOppPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;

e TMpPEACTABIATH  PE3yJAbTaThl  pEIIeHHs  3aJayd,  HKCIEPUMEHTA,
UCCJIeI0BaHUs, MPOEKTa, CAMOCTOSITENIbHO BBIOUPATh (hOpMAaT BBICTYIIJICHUS
¢ Y4€TOM 3ajla4 NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUN;

e TIOHUMATh U UCMOIH30BATh NPEUMYIIECTBA KOMAHIHOW U MHANBUIYAIbHON
paboThl MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e TMPUHUMATh LIEJIb COBMECTHOU NIEATEILHOCTH, MJIAHUPOBATh OPraHU3ALUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoOT, OTOBapUBATHCA,
o0CyXJ1aTh TPOLIECC U Pe3yJbTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIO/IEH;

e VyHYaCTBOBATh B TPynHmnoBbIX (opmax padoTel (0OCykaeHusi, 0oOMeH
MHEHUSIMH, MO3TOBBI€ IITYPMBI U JPYTHE), BHITIOIHATH CBOIO YaCTh PA0OTHI
U KOOPAMHMPOBATb CBOM JEWUCTBUS C JPYIMMHM 4YJI€HAaMH KOMaHJBbI,
OLIEHHMBAaTh KaueCcTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMU B3aUMOIECHCTBHSL.

PeryisiTuBHbIC YHUBepcaibHbIe yYeOHbIE 1eHCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJIATH IJIAH, aJITOPUTM pEIIeHUs 3a7auu (WIH ero
4acTb), BbIOUpaTh CHOCOO pelIeHHsl C yYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBAThH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa
pelIeHNs] MaTEMaTHYECKON 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IPU PELIEHUH 3a/1a4H,
BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
HalJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBHUE PE3YyJIbTaTa ACATEIBHOCTU TOCTABICHHON LETH U
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHKEHHSI WJIA HEJOCTUKEHUS LEJH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaroImMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE TPUEMBI, apuMETHUECKUE
JEHUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaYeHUs YKCIOBBIX BBIPAXKECHUH, MPUMEHSTH pasHOOOpa3HbIE
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3amucU 4YuceNl K Ipyrod (mpeoOpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTHU
B OECKOHEUHYIO JIECITUUHYIO JPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUIIKY U OIEHKY Pe3ysibTaTa BBIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUU. BBIMOIHATE JEHCTBUSA CO CTENEHSIMU C HATypaJIbHBIMU
MOKA3aTeIISIMU.

[IpuMeHsTh TPU3HAKY JETUMOCTH, Pa3I0KEHNUE HAa MHOKUTEN HATYPAIbHBIX
YuCell.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIIMYMUH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yAbTaThl pELIECHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSITH €€
B IIPOLIeCCe OCBOCHHS y4eOHOTO MaTepurara.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKCHMM TPHU 3aJaHHBIX 3HAYCHHUSIX
NEPEMEHHBIX.

BrimosHATh MpeoOpa3oBaHms MEIOTO BEIPAKEHHUS] B MHOTOYJIEH TIPUBEICHUEM
MOOOHBIX CJIaraeMbIX, PACKPBITHUEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBIsATh PAa3JI0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIbIO
BBIHECEHMS 32 CKOOKH 00I11eT0 MHOXKUTESI, TPYNIUPOBKHU CIaraéMbIiX, IPUMEHEHHUS
dbopMyIT COKpaEHHOTO YMHOKECHHUS.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWICHOB JJISI PEIICHUSI Pa3INYHbIX 33134
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUA 1 HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHss NpPaBUIIa
nepexo/a OT UCXOJHOTO YPaBHEHUS K pPaBHOCWIBHOMY eMmy. IIpoBepsTs, sBiseTcs
JIM YUCTIO KOPHEM YpaBHEHHUS.

[IpumeHsATh rpaduueckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTOo
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOMN TNIOCKOCTHU I'paUK JIMHEWHOTO YPaBHEHUS C IBYMS
NEePEMEHHBIMHU, MOJIB3YACH TPapUKOM, IPUBOIUTH MPUMEPHI PEIICHUST YPABHEHHUS.

Pemiath cuctemsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS IEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pewmaTh JUHEHHOE YpaBHEHUE WU CHCTEMY JIMHEWHBIX
YPaBHEHMI 10 YCIOBUIO 33/1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlayy TOJyYEeHHBIN pe3yJibTar.

DOyHKUUH

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIMCHIBATH YUCIOBBIC POMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPAWMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh C TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTD,
IPOU3BOIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

Haxonute 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMEeHTa.

[Torumats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a HWHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETHUPOBATH HHPOPMAIIHNIO U3 TPA(QUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 Kiacce oOyYaromIMiicss MONYYHUT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCICHUSA

Hcnonp3oBaTh HayajabHbBIE MPEIACTABICHUS O MHOYECTBE JEHCTBUTEIbHBIX
YHCel JUIsl CPAaBHEHUSI, OKPYTJIICHUS U BBIUUCICHUH, M300paxaTh NEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl TPU HEOOXOAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJIb3YS
CBOWCTBA KOPHEMN.

Ncnonwp3oBaTh 3anucu OOJBIINX U MaJbIX YHUCEN C MOMONIBIO JIECSITUYHBIX
npobeit u creneHeit ynucia 10.



AJaredpanvyeckune BbIpakKeHHUs

[IpuMeHAT, TOHSATHE CTEMCHW C IeJBIM  ITOKa3aTelieM, BBIOIHATH
npeoOpa30oBaHus BEIPAXKEHUM, COAEPIKAIIUX CTENEHU C LEIbIM [TOKa3aTeIEM.

BBITIOJTHATH TOXKIECTBEHHBIC MPEOOPA30BAHMS PAITMOHAIBHBIX BRIPAXKCHUHN Ha
OCHOBE IIPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSMH.

PackiianpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumensATs MpeoOpa3oBaHMsl BEIPAKCHUN TS PEUICHUS Pa3IMIHBIX 33]1a4 U3
MaTeMaTHKH, CMEKHBIX MPEAMETOB, U3 PCATBHON TIPAKTUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates 5MHElHBIE, KBaJpaTHBIC YPaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHIIIE UCCIACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHCJIC C TPUMEHEHUEM TpauyecKux mpeacTaBieHui (ycTaHaBIMBATh, UMEET
U ypaBHCHUE WIM CHCTEMa YPaBHCHHH pEIICeHMs, €CIi UMEET, TO CKOJIbKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1auu K €€ ainreOpanveckoit
MOJCIH C TIOMOIIBIO COCTABJICHHS ypaBHEHUS WJIM CHUCTEMbl YpPaBHCHHHU,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYCHHBIN pe3yJbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIs1 CPABHEHHUS, OIICHKH, pellaTh
JUHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rPaPpUUIECKyIO
WLTIOCTPAIIMIO MHOXKECTBA PEIICHNU HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMA

[TonumaTe ¥ UCIONIB30BaTh (DYHKIIMOHAJIBHBIE TOHITHS U S3BbIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNITh 3HaueHHEe (YHKIUM TO 3HAYCHUIO
apryMeHTa, oNpeessaTh CBOMCTBA GYHKIMU 110 €€ Tpaduky.

Crtpouth rpaduKu JIeMEHTAPHBIX (PYHKIINNA BUA:

y=k/x, y=X2,y=x3,y = x|, y = VX, OIHCBHIBATH CBOICTBA YHCIOBOH DYHKIHH
o e€ rpaduky.

K xonmy oOyuenus B 9 kiacce oOyJaromiuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3yIbTATHI:

Yucia 1 BBIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATILHBIC H HPPAIIMOHATILHBIE YHCIIA.

BeimonHaTh apudMeTnyeckue ASHCTBUS C pallMOHATLHBIMU YUCIaMH, COYETas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIIONTHATH BBIYUCICHUS C UPPAMOHATBLHBIMU
YHCIIAMH.

HaxoauTe 3Ha4eHMS CTETICHEH C eTBIMH MTOKA3aTeIIMUA U KOPHEH, BBIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyrasTh NEWCTBUTEIBHBIC YHCIA, BBIMIOJHATh NPHUKUAKY pPE3yJIbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUS U HEPABEHCTBA

Pemrats nuHENHbBIE U KBaAPATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSAILNECS K HUM,
npocTeime ApoOHO-PallMOHATIBHBIE YPABHEHHUS.

Pemate cuctemsl ABYX JIMHEHMHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM alreOpauvdecKuM CIOCOOOM € ITOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMMU.

[IpoBOaUTE IPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YpaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHelHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alMCHIBATh PELIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemlatb  cucrteMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHHWE CHUCTEMBbI
HEPaBEHCTB HA YMCJIOBOU MPSIMOi1, 3alMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loKa3bIBaTh CXEMaTHYECKU

pacIoioKeHHe Ha KOOPAMHATHOM MJI0CKOCTH IpadukoB GyHKIM Buga: Y = Kx, y =
kx + b,y =kix,y =ax2 + bx + ¢,y = x3, y =X, y = [X|, B 3aBHCHMOCTH OT 3HAUCHHiT
K02()PHUITMEHTOB, OMMUCHIBATH CBOMCTBA (YYHKITHIA.

Crpouth M n300pakaTh CXeMaTHUYECKH TI'padUKH KBaIpaTUUYHBIX (YHKIIUH,
OINMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacnioznaBaTh kBagpaTnyHyro QyHKIHIO 1O (opmyse, TPUBOAUTH MTPUMEPHI
KBaIpaTUYHBIX (QYHKIIMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBble MOCJI€10BATEIbHOCTH U MPOTrPecCUu

PacnioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO TPOTPECCHH TTPH PA3HBIX
crioco0ax 3a1aHusl.

BbIMONHATS  BBIYHCICHHUS C HUCHOJb30BaHMEM (opMyn N-ro  dieHa
apu(PMETUIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIHPHOCTH TOYKAMHU Ha KOOPIAWHATHOM
MJIOCKOCTH.

Pemate 3amgaum, CBA3aHHBIC C YHCIOBBIMH IIOCIIEIOBATEIHHOCTIMH, B TOM
qHCIIe 33a/1a4d U3 PeaTbHOM KU3HU (C UCIOJIb30BAaHUEM KaJIbKYJSATOPA, IMTU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KITIACC

N HaumenoBanue | KotnuectBo 4yacos DJIeKTPOHHbIE
°
pa3jaesioB u (undposbie)
n/ Bceer Konrpouabusl | IIpakTuHyecku
o0pa3zoBaTe/ibHbI

TeM
1| 0 e padoThI e paboThbI
NMPOrpaMmblI e pecypcsl

Yucna n
BBEIYHMCIICHUS.
PammmonansHbIe
qucia

VYpaBHeHusa n
p 20 1
HEpPaBEHCTBA

Koopaunarsl u
3 rpaduKy. 24 1
OyHKINU

AnreOpandecku 97 1

€ BBIPAXKCHUA

I1
OBTOpEHHE U 10 1

000011IEHNE

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

103 5 0
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