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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHa 00ECIEYNBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM *XHU3HU. Pa3Butre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAYyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJIsl alaliTallil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anredpbl 00ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHanmoruto.  OOyueHwe  anreOpe  mpeAnoiaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITETIbHOW  JICITEIbBHOCTH  OOYYaloUIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBJSETCs pealu3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B ctpykType nporpaMMsl yueGHOTro Kypca «Airedpa» st OCHOBHOTO 00IIEro
00pa30BaHNUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJANUYECKUE JIMHUU:
«Yucna W BBIYUCIIECHUS», «ANreOpandyeckue BBIPAKECHUA», «YPABHEHUS WU
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xozxe wu3ydeHuss ydeOHOro Kypca oOOydarouipumcs
HOPUXOJUTCS JIOTUYECKU PacCykJaTh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHYeCKOro 00pa30BaHUS M CIIOCOOCTBYIOIIME OBIAJCHUIO 00YYaIOIIMMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaThuyeckoro ssbika. CopaepxkarenbHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JalbHEHIIET0 W3YYeHU MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C pALMOHAIBHBIMH M HPPALMOHANBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



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

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMHUPOBAHUIO y OOyYaroUIUXCs
MaTeMaTUYecKOro arrmnapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHbIN MaTepuan TPyNIHPYETCs BOKPYT pallMOHAJIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHENIee pa3BUTHE
ANTOPUTMUYECKOTO MBIIIIEHHSI, HEOOXOAMMOT0, B YaCTHOCTH, JJI1 OCBOEHUS Kypca
uHQOpPMATUKH, ¥  OBJIAJICHUE  HAaBbIKAMH  JICIYKTUBHBIX  PacCCYXICHUH.
[IpeoGpa3zoBaHrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-TparUuecKoi JIMHUM HAIEICHO HA TIOJy4YeHHe
oOy4JaromMUMHCS 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHUYECKON MOJeH
JUTSL ONTMCAHUS M UCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
oOmrecte. M3yuenue marepuaia criocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCS YMEHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKA MaTEMaTUKH —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
IpeICTaBICHUI O POJIM MAaTEMAaTUKH B Pa3BUTUN [IUBUIN3AIMHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIENYIOIINE OCHOBHBIC pa3/lelbl COACP>KAHUSA:
«Yucrna # BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUN».

Ha u3ydenne yueOHoro xypca «Anre6pa» B MBOVY «3apyounckas COL»
orBoauTtcs 306 yacoB: B 7 kiacce — 102 yaca (3 gaca B Henento), B 8 kiracce — 102
yaca (3 yaca B Hezento), B 9 knacce — 102 yaca (3 yaca B Hezielno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXOJ] OT OAHOU (POPMBI 3amHUCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeruueckue JEHUCTBUS  C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad M3 peanbHOW MPAKTUKU HA 4YacTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJlEeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOXKCHUN HAa OCHOBE OMPEENICHHUS, 3aMUCh OOJbIINUX uncell. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3aJaul Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATHHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4YHCIe TpsMas W oOpaTHas
MPONOPLIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmyibl. Beruncnenus o popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUIA,
TOXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TTOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTrousieHa. C0KeHHe, BBIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaAPaT CyMMBbI
Y KBaJpar pa3zHocTu. Popmylia pa3HOCTH KBAaAPaTOB. Pa3iioxkeHne MHOrOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBuja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEH JMHEWHOTO
YpaBHEHHSI, pElIEHUE JIMHEUHBIX YpaBHEHUN. COCTaBIEHNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C MTIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IEpeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMsS IEpPEMEHHbIMHU. PelieHune cucrem ypaBHEHUM
criocoOoM noacTaHOBKU. [IpuMephl pellieHus TEKCTOBBIX 3a7a4 C TOMOIIBIO CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYTKH. PaccTosHne MexTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunHar, ocu OX u Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTteil. [lonstue pynkunu. I'paduk hpyHkuum.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. 'padux ¢pyHkuuum y = |X|.
['padpuueckoe penieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIACC

Yucaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW U UX MPUMEHEHHE K TPE0oOpa30BaHUIO YUCIOBBIX BBIPAKECHUIM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CrteneHb C LENBIM MOKa3zaTesneM U e€ cBoiicTBa. CTaHIapTHAs 3allkCh YKCIa.

AnreGpanueckue BolpakeHUsI AJiredpanyecKue BbIpaKeHust

KBanparthblil TpéXusieH, pa3ioKeHUEe KBaJIPAaTHOTO TPEXUJICHA HA MHOXKHUTEIIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpXKEHUS U UX TTPeoOpa3oBaHUE.

VYpaBHEHUS U HEPAaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBagpatnoe ypaBHenue, hopMmysa KOpHEH KBaJApaTHOTO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCA K JIMHEWHBIM H  KBAaJAPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YpPaBHEHUN C JBYMs IIepeMEHHbIMH. [IpuMepbl pemieHusi cucteM
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

OyHKINM PYHKIUA

[Tonsitue pynkiuu. OOIaCTh OMpeIeICHNS U MHOXKECTBO 3HAUCHHUH (DYHKITHH.
CrocoOsb1 3amanus (QyHKITHA.

I'padpux dbynkumn. YUrtenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpaduKoB QYHKIMH, OTPaXKaAIOIINX pealibHbIE MPOIECCHI.



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

9 KJIACC

Yuciaa v BbIYMCICHUS

PanmionanbHbie yucia, UppallMOHANIBHBIC YUCIIA, KOHEYHbIE U O€CKOHEYHBIC
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBIC JeCSITUYHBbIC npoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBbHBIX YUCEN U KOOPAMHATHOU MPSIMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHUCEN, apudmeTruyeckue JeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS] M1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palilMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem OBYX
JIMHEWHBIX YPABHEHHH C ABYMs IEPEMEHHBIMU. Pellienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpETALUs CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynakuus, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTApaOOITHI.

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



Hucnosble  mnocienoBareabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

IlonsiTHE YKUCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pEKyppeHTHOI popMynoi u Gopmysoi N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHUYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne YiIEHOB apu(PMETHUYECKOM M TEOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIM M DKCIIOHEHIMAJIbHBI POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«Anredpa» XapaKTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MATHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a]ay
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BAaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, pEIICHUH, PACCYKICHUH, YMEHHIO BHUIETbH
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
NEeSATENbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JUISl PAa3BUTUS LIUBHJIM3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeJIcTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbs,  BEJIEHUA  3I0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXAa, pErysipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, IPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIE/ICTBUM JI1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTBHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM UYHUCJIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HaHUs, HABBIKM U KOMIIETEHLIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh UIEH, TOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYI0  CHUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATh
NpUHUMAaEMble peUIeHUs] W JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U

NOCNECTBUS, (HOPMHUPOBATH OTIBIT.
METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
O0OBEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH MW  MPeOOPa30OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JJ1s1 BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSTEIBHO HECJOXKHBIE OKA3aTeIbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CcMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BbHIOMpATh HaumOoJiee MOAXOASIIHUA C YUYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GopMyITHpOBaTh BOMPOCHI, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATCJILHO YCTaHABIWBAaTh HWCKOMOE M JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHKE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH
MaTeMaTUIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITENTLHO (DOPMYITHPOBATH 00OOIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O0OOIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIBUTaTh
IPEIIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH HEAOCTATOYHOCTh M HM30BITOYHOCTh WH(GOpPMAIIUHU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

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

BbIOMpaTh QopMy TpeacTaBieHus WHGOPMAIMH W WLIIOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JuarpaMMaMi, WHOW TpapuKkod ©u Ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEAIOKCHHBIM
yduTeIeM Win cPOpMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA:

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



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

e B X0Jl€ 00CYXXJEHUs 3a1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1a€MOH TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHBIE HA MTOUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKIEHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pPa3JIMYUE€ U CXOJICTBO MO3ULIHMN, B
KOppPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

e IMPEACTABIATH  PE3yJAbTaThl  pEIICHHUs  3aJayd,  HKCIEPUMEHTA,
UCCJIeI0BAaHUs, MPOEKTa, CAMOCTOSITENIbHO BBIOUPATh (hOpMAaT BBICTYIIJICHUS
¢ y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUN;

e TIOHUMATh U UCTOIB30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATbHOM
paboThI MPHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e IPUHUMATh LIEJIb COBMECTHOU NIEATEIHLHOCTH, MJIAHUPOBATh OPraHU3aALUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoOT, OrOBapUBATHCA,
o0CyXJ1aTh TPOLIECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHUSI HECKOJIBKUX
JIIO/IEH;

e VyHYacCTBOBATh B TPynmnoBbIX ¢(opmax paboTel (0OCykaeHus, 0oOMeH
MHEHHSIMH, MO3TOBbIE IITYPMBI U IPYTHUE), BBIIOIHIATH CBOIO YacTh pabOThI
U KOOPAMHMPOBATb CBOM JEWUCTBUS C JPYIrMMHM 4YI€HAaMH KOMaHJBbI,
OLIEHHMBAaTh KaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PeryisiTuBHBIC YHUBepcaibHbIe yYeOHbIE 1eHCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJIAThH ILJIAH, aITOPUTM pEIIeHUs 3ajauu (WIH ero
4acTb), BbIOMpaTh CHOCOO pelIeHHs] C YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

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

e IMPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTB IIPU PELICHUH 33]1a4H,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalJCHHBIX OIUMOOK, BBISIBICHHBIX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBHUE PE3YyJIbTaTa ACATEIBHOCTU TOCTABICHHON LETH U
YCIIOBUSIM, OOBSICHATH MPUYMHBI JOCTHXKEHUS WIM HEJTOCTHUKEHUS LEJH,
HaXOJIUTh OLIMOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYalOImIMICS TMOJIYYUT CIEAYIOIINE
MpEeMETHBIE PE3YJIbTAThI:

Yucsia ¥ BbIYUCTICHUS

BoinonHsATh, coueras YCTHbIE W MHUChbMEHHBIE MPUEMBI, apudmeTuyeckue
JEUCTBUS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUsT YKCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pPasHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3amUCU YUCEN K JIpyrou (mpeodpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JIECATUUHYIO JPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJsTh yncna.

BBIMOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKa3aTeIISIMHU.

[IpuMeHsTh TPU3HAKY JETUMOCTH, PA3I0KEHNUE HA MHOKUTEIN HATYPAIbHBIX
YHUCEN.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIIMYMUH, IPOLEHTAMH, WHTEPIPETUPOBATH
pe3yAbTaThl pELICHUs 3a7ad C Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJire0panyvecKne BbIPasKeHU s

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepuraa.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BrimosHATh MpeoOpa3oBaHms IEIOTO BEIPAKEHHUS] B MHOTOYJIEH TIPUBEICHUEM
MOOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIbIO
BBIHECEHMS 32 CKOOKH 00I1IeT0 MHOXKUTESI, TPYNIUPOBKHU CIaraéMbiX, IPUMEHEHHUS
dbopMyIT COKpaEHHOTO YMHOKECHHUS.

[IpuMensTh peoOpa3zoBaHKsi MHOTOYJICHOB JJIS PEUICHUS PA3IUYHbIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTENSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHU 1 HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUiIa
nepexoa OT UCXOJHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABisgeTcs
JIM YUCTIO KOPHEM YpaBHEHHUSI.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHNUN JTMHEHHBIX YPABHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
ypaBHEHUS C IBYMS TIEPEMECHHBIMHU.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU T'paUK JIMHEWHOTO YPaBHEHUS C IBYMS
NEePEMEHHBIMHU, MOJB3YACH TPapUKOM, IPUBOUTH MPUMEPHI PEIICHUST YPABHEHHUS.

Pemiath cuctemsl IByX JIUHEWMHBIX YPAaBHEHUHN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocraBisTh M pewmaTh JUHEHHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
YPaBHEHMI 1O YCIOBUIO 33/1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlayy TOJy4YEeHHBIN pe3yJibTar.

DyHKUUMA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIMCHIBATH YHCIOBBIE MPOMEKYTKH Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAWMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHE, II€HA, KOJHMYECTBO, CTOMMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHue QyHKIMK 110 3HAYECHUIO €€ apryMeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIW3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMALIHIO U3 TPA(UKOB pEaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

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

Yucsa 1 BBIYUCICHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
4yuces JJis CPaBHEHUs, OKPYTJIEHUS U BBIYUCICHUM, N300pakaTh ACHCTBUTEIbHbBIE
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMeHsT, MNOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl TPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeo0pa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJApPATHBICE KOPHH, WCIOJIb3YS
CBOWCTBA KOPHEMN.

Ncnonp3oBaTh 3anucu OOJIBIIMX W MAJIBIX YHCEN C MOMOUIBIO JIECATUUHBIX
npobeit u creneHei ynucia 10.



Aaredpanvyeckune BbIpakKeHHs

[IpuMeHAT, TOHSATHE CTEMEeHW C TIEeJBIM  [TOKa3aTelieM, BBIIOJHATH
npeoOpa30BaHus BEIPAXKEHUM, COAEPIKAIIUX CTENEHHU C LEbIM [TOKa3aTeIEM.

BBITIOJTHATH TOXIECTBEHHBIC TPEOOpPa30BaHUs PAIMOHAIBHBIX BRIPAKCHHUH HA
OCHOBE IIPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSIMH.

PackiianpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumeHsATs MpeoOpa3oBaHMs BEIPAKCHUN TS PEUICHUS Pa3IMIHBIX 33]1a4 U3
MaTeMaTHUKH, CMEKHBIX MPEAMETOB, U3 PEATLHOMN MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElWHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE TIpOCTEHIIINE UCCACAOBAHMS YPABHCHHH M CHCTEM ypPaBHCHHM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
JU ypaBHCHUE WIM CHCTeMa YPaBHEHHH pEIICHMs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3aJadu K €€ ainreOpanveckoit
MOJCIH C TIOMOIIBIO COCTaBIICHHS ypaBHEHUS WM CHUCTEMbl YpPaBHCHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJYYSHHBIN pe3yibTarT.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIs1 CPABHEHHUS, OILICHKH, peliaTh
JUHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rPapUUECKyIO
WLUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCIONIB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), OMPEACNITh 3HaueHHEe (YHKIUM O 3HAYCHUIO
apryMeHTa, oNpeeisaTh CBOMCTBA (YHKIMU 10 €€ Tpaduky.

Crtpouth rpadvKu dIeMEeHTApHBIX QYHKIIUN BUIA:

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

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATLHBIE U UPPAIMOHAIBHBIC YHCIIA.

BeimonHaTh apudMeTnyeckne ASHCTBUS C PallMOHATLHBIMU YUCIaMH, COYETas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIMONTHATH BBIYUCICHUS C UPPAMOHATBLHBIMU
YHCIIAMH.

HaxoauTe 3Ha4eHUS CTETICHEH C EeTBIMH MTOKA3aTeIIMUA U KOPHEH, BBIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyrasTh NEWCTBUTEIBHBIC YHCIA, BBITOJHATh NPHKUAKY pE3ysbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHEHUS U HEPABEHCTBA

Pemrats nuHENHBIE U KBaAPATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSAILNECS K HUM,
npocTenme ApoOHO-pallMOHANIBHBIE YPABHEHHUS.

Pemate cucteMbl IBYX JIMHEWHBIX YPAaBHEHUN C JBYMsS INEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajayM alreOpauvdecKuM CIOCOOOM ¢ TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WUJIM CUCTEMBI JBYX YPABHEHUH C JBYMs IEPEMEHHBIMMU.

IIpoBOaUTE IIPOCTEUIINE UCCIIENOBAHNUS YPABHEHUNW U CUCTEM YpPaBHEHHUI, B
TOM YHUCJIE C IPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PELICHHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemate nuHeNHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPaBEHCTBA, M300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alMCBHIBATh PELIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemlatb  cucrtemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB HAa YMCJIOBOM MPSIMOi1, 3aMCBhIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUU PA3JIMYHBIX 3a1a4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loKa3bIBaTh CXEMaTHYECKU

pacIoioKeHHe Ha KOOPAMHATHOM MJIOCKOCTH IpadukoB QyHKIMH Buga: Y = Kx, y =
kx + b,y =kix,y =ax2 + bx + ¢, y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiT
K02()PHUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth M n300pakaTh CXeMaTHUYECKH TI'padUKH KBaJIpaTUUYHBIX (YHKIIUH,
OIMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacrioznaBaTh kBajpaTHyHyr0 (QyHKIHIO 110 Gopmysie, MPUBOJAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucaoBble M0CI€10BATEIbHOCTH U MPOTrPecCUu

PacrioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO TPOTPECCHH TIPH PA3HBIX
crioco0ax 3a1aHusl.

BeIMONHATS  BBIYKMCIICGHUS C  HWCMOJB30BaHWEM (GopMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMHU Ha KOOPIAWHATHOM
MJIOCKOCTH.

Pemates 3amgaum, CBsS3aHHBIC C YHCIOBBIMH IOCIIEIOBATEIHHOCTSIMH, B TOM
qHCIIe 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYIATOPA, IUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 AJIrEOpaHECKue BLIPAKCHHA 2 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 Y PaBHCHHS H HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopauratet u rpadpmii. Gynkiun 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tostoperne n 06odmenne 6 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O
- 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaXKEHHUS. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKeHHUsL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKLUHH. OCHOBHEIC HOHATHS ° https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
o Dyrkim. uciossie dynximm o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 2
OBTOpeHHE 1 0000mIeHHe https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB II
ObII{ O CTBO HACOB I1O 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dymicuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 UucnoBsle MoCaeA0BaTEIbHOCTH 15 1 https://m. eds0o.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIUKCICHUS
11 BeImoytHATE,  coyeTass  YCTHBIE W THCBMEHHBIE — TPUEMBI,
' apru(MeTHIECKIE TEHCTBUS C PAIlIOHATEHBIMU YHACIAMHU
HaxonuTh  3HAYeHHWS  YHUCIIOBBIX  BBIPAXKCHHHA,  IPHUMEHSTH
1.2 pa3zHooOpa3HbIe CrIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAUEHU I JPOOHBIX
BBIPaKEHUH, cofiepKalluX OObIKHOBEHHBIE U JECATUYHbIE APOOU
[Tepexomuts OT oOAHOW (OpPMBI 3amWCH YWCET K JAPYrou
13 (mpeoOpa3oBbIBaTh  JIECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH, B OECKOHECUYHYIO
JECSITUYHYIO 1pO0Bb)
1.4 CpaBHUBATh U YHOPSAIOUMBATH PAllMOHAIIbHBIC YUCIIA
1.5 OKpyTJaTh yncaa
BoINoNHATS NPUKUIKY U OLEHKY pe3yJbTaTa BBIYHUCICHHM, OLIEHKY
1.6 3HAUEHUN YHUCIIOBBIX BBIpOKEHUH. BbINOMHATH JecTBUS  CO
CTETEHSIMH C HATYPaJbHBIMH MOKa3aTeNsIMU
17 [IpuMeHsITh NpU3HAKK JEIUMOCTH, pPa3joKEHHE Ha MHOKUTEIH
' HATypaJbHBIX YHCET
PemaTte mpakTUKO-OPUEHTHpPOBAHHBIE 3aJayd, CBS3aHHBIE C
OTHOIIEHHEM  BEIWYHH,  MPOMOPIHOHATBHOCTHIO  BEIUYHH,
1.8 IPOIEHTAMH, WHTEPIPETHPOBATh PE3yAbTaThl pPEIICHUs 3amad C
y4€TOM OTPaHUYEHUM, CBI3aHHBIX CO CBOMCTBAMHU pacCMaTPHUBAEMBbIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKEHUS




Hcnonp3oBarth anredpanyeckyto TEPMHUHOJIOTUIO U CHUMBOJIHKY,

21 MIPUMEHSATH €€ B IIPOLIECCE OCBOEHMSI yueOHOT0 Marepuaa
95 Haxonute 3HaueHus OyKBEHHBIX BBIPOXCHMHA TPH  33JaHHBIX
' 3HAUEHUSAX IEPEMEHHBIX
93 BemonsaTe mpeoOpa3oBaHUs LEIOTO BBIPAKEHHS B MHOTOYICH
' IPUBEIECHUEM NIOI0OHBIX CIaraéMbIX, paCKphITHEM CKOOOK
BbINOIHATE YMHOKEHHE OTHOWICHA HA MHOTOWIEH U MHOTOWICHA Ha
24 MHOTOWJIEH, NMPUMEHATh (POPMYNbl KBajpaTa CyYMMbI M KBajJpara
pa3HOCTH
OcCymiecTBIATh  pa3jOKEHUE MHOTOUYIEHOB HA MHOXUTEIU C
25 MTOMOIIBIO BBIHECEHUS 32 CKOOKHM OOIIET0 MHOKUTENS, FPYIIUPOBKU
CJIaraeéMbIX, MPUMEHEHHs] POPMYIT COKPAIIEHHOTO YMHOXKEHHUS
26 [IpumensaTh mpeoOpazoBaHusi MHOTOWIECHOB IS PEIICHUS Pa3InIHbIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX ITPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATypaJIbHBIMHU MOKA3ATEISIMHU
' 11 IpeoOpa30BaHuUs BbIPAKEHHUH
3 VYpaBHEHHs 1 HEPaBEHCTBA
Pemate nuHElHBIE ypaBHEHHS C OJHOW TMEPEMEHHOH, MPUMEHSS
3.1 IIpaBUJIA MIEPEX0/Ia OT UCXOJHOTO YPABHEHNUS K PABHOCHIIBHOMY €MY.
IIpoBepsATh, ABISAETCS JIM YUCIO KOPHEM ypaBHEHUS
39 IIpumensaTh rpaduyeckue MeTOAbl MpPU PEIIEHUH JMHEHHBIX
' YPAaBHEHUU U UX CUCTEM
33 Ilonbupars mnpumepsl Map YHUCEN, SBISAIOLIMXCS — PpELICHuEM
' JMHENHOTO ypaBHEHMS C IBYMS IIEPEMEHHBIMU
CTtpouTh B KOOPIMHATHON INIOCKOCTH I'paMK JIMHEHHOTO ypaBHEHUs
3.4 C IByMsl IEPEMEHHBIMU; MOJIb3YACh T'PpaUKOM, IPUBOAUTH TPUMEPBI
pELIECHUs] ypaBHEHUS
35 Pemrare  cucreMbl  ABYX JIMHEWHBIX ypaBHEHMH C  JIByMs
. IIEpEMEHHBIMH, B TOM YHUCIIE TpapUUECcKH
CocraBisTh U penaTh JMHEMHOE YPaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH M0 YCIOBHIO 33Ja4, MHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4y MOJIyYEHHBIH pE3yabTaT
4 Koopaunats! u rpadpuku. @yHKIuu




N300paxxaTh Ha KOOPAWHATHOM MPSIMON TOYKH, COOTBETCTBYIOLIHE
4.1 3aJlaHHBIM KOOpAMHATaM, JYy4M, OTPE3KU, MHTEPBAJIbl, 3aIIMCBIBATH
YHCJIOBBIE IPOMEXKYTKH Ha aIreOpandeckoM si3bIKe
42 OTtmedarh B KOOPAMHATHOM IUIOCKOCTHM TOYKM IO 3aJaHHBIM
' KOOpJMHATaM
43 CrpouTts rpaduku THHEHHBIX QyHKIUH. CTPOUTH rpaduK QyHKIHH Y
' =[x
OnuceiBaTh ¢ MOMOIIBI0 (PYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMH: CKOPOCTb, BpPEMsI, PACCTOSHHUE, LIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00BEM pabOThI
4.5 Haxouts 3HaueHre (pyHKIMM 110 3HaYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco® TMpeAcCTaBICHHUS M aHalu3a
4.6 uH(popMaluY, W3BJIEKaTh W HHTEPIPETHPOBATH HHPOPMAIUIO U3
rpauKoOB peanbHbBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOIM
NpoBEPSIEMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCIECHUS
Hcnonp3oBaTh  HayalbHble  IPEICTaBICHHS O  MHOXKECTBE
11 JNEVCTBUTEIIBHBIX YACET ISl CPABHEHUS, OKPYIJICHUS U BBIYMCIICHUM,
' n300paXkaTb JEHCTBUTENbHBIE YHUCIIAa TOYKAMU Ha KOOPIUHATHOM
PSAMOM
[IpuMeHsaTh mOHATHE apU(METHUYECKOrO KBAJPAaTHOIO KOPHS,
12 HAXOJUTh KBAJpaTHbIE KOPHH, MCIOJIb3YySd IPH HEOOXOIMMOCTH
' KaJIbKYJIATOD, BBITIOJIHATh npeoOpa3oBaHus BBIPAKEHU,
COJZIeprKalllMX KBaJpaTHbIE KOPHHU, HCIIOJb3ys CBONMCTBA KOPHEN
13 Hcnonp3oBaTh 3amucH OONBIIMX M MalbIX YHCEN C TOMOUIBIO
. JECATUYHBIX JIpo0Oeii u creneHe yncna 10
2 AnreOpanyeckue BbIpaXKEeHUS




2.1

[IpuMeHsTh MOHATHE CTENEHU C IEIbIM IOKa3aTeJeM, BBINOJIHATH
MpeoOpa3oBaHMsl BBIPAKCHUN, COJCPKAIIUX CTEMEHH C IICNbIM

II0Ka3aTcJICM

2.2

BrIMonHATE  TOXKACCTBEHHBIE MPEOOpPA30BaHUSA  pallMOHATBHBIX
BBIPQKCHUII HA OCHOBE IpaBWJI ACHUCTBUM HaJ MHOTOWICHAMU U

anreOpandeckuMu ApoOsIMu

2.3

PacknanpiBaTte KBagpaTHBIA TPEXUICH HA MHOKUATEIN

24

[IpumensaTs npeoOpa3zoBaHUs BBIPAKEHUN I PELICHUS Pa3INYHbIX

3aa4 U3 MaTCMaTUKHU, CMEKHBIX IPEAMETOB, U3 peaJ'II)HOI\/JI IMPaKTUKH

VYpaBHEHHS U HEPABEHCTBA

3.1

Pemwrate nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M pPalMOHAIbHBIC
YpaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C JBYMS

NEPEMECHHBIMHA

3.2

[IpoBoguTe mpoOCTEHUIINE MCCIEIOBAHNUS YPAaBHEHUHM M CHUCTEM
ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TIpadUuyecKux
IpeCTaBICHUH (ycTaHABIMBATh, UMEET JIM YPABHEHUE WM CHCTEMaA

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomuTe OT cloBecHOM (OPMYIMPOBKH 3amadd K €€
anredpanvyeckoi MOJENU C TMOMOIIbIO COCTaBJICHUSI YPaBHEHMS WU
CUCTeMbl YpaBHEHMI, HHTEPIPETUPOBATE B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJIy‘IGHHI:Iﬁ pe3yabTaT

3.4

HpI/IMeHﬂTB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB [JId CpPaBHCHUA,
OLCHKH, pC€IIATh JINHEHHBIE HCpaBCHCTBA C O,HHOﬁ HCpCMCHHOfI n ux
CHUCTCMBI, JaBaTb rpa(bnqecxyfo HIUTIOCTPpAHUIO MHOKECTBA peH_IeHI/Iﬁ

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[lonuMaTe ¥ MCNOJIB30BaTh (YHKIUOHAIbHBIC IMOHATHS M S3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAYEHHUs), OINpPENeNsATh 3HAuYEHUE
(GYHKLIUH 110 3HAYCHHUIO apryMeHTa, ONpeAessaTh CBOWCTBA (PyHKIUHU

o e€ rpaduky

4.2

Crtpouts rpaduku dMeMeHTapHbIX PYHKIUN BUA:
y=k/x




k/x

, Y =X3, Y = X3, Y = |X|, onmuCBIBaTh CBOMCTBA YHCIOBOH (YyHKIUH MO €€
rpaduxy

9 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111eTr0 00pa30oBaHus
pe3yJabTara
1 Yucna v BEIYHUCICHUS
11 CpaBHHMBATh W YMOPSAOYMBATH PAlIMOHATIBHBIE U UPPAIlMOHAIILHBIC
' qpclia
BreimonHsaTe apudmeTnieckre 1eUCTBUS ¢ palliOHATHPHBIMH YHCIIAMH,
1.2 codYeTasi yCTHbIE U TUCbMEHHBIE PUEMBI, BBITIOJIHATD BHIYUCIICHUS C
HPpAIMOHAIEHBIMU YHCIIAMH
13 HaxonuTh 3HaueHUs CTEMEHEW ¢ LEeNbIMH MOKA3aTeIs MU U KOPHEH,
' BBIUYHCIISITH 3HAUEHUS YUCTIOBBIX BBIPAKEHUN
14 OkpyrisTe  JEUCTBUTENbHBIE  YHCIA, BBIIOJHATH  NPUKUIKY
' pe3yJibTaTa BBIYMCICHUM, OLIEHKY YHCIOBBIX BHIPAXKECHUI
2 YpaBHEHUS 1 HEPABEHCTBA
”1 Pemiate nuHeliHbIE M KBaJApaTHbIE YpPaBHEHUS, YpaBHEHHS,
' CBOJISIITMECS K HUM, TTPOCTEHUIITNE JPOOHO-pallMOHAIBHBIC YPaBHEHUS
Pemiate cuctemsl ABYX TMHEHHBIX YPABHEHHI C IBYMSI IEPEMEHHBIMU
2.2 Y CUCTEMBI JIByX YPABHEHHI, B KOTOPBIX OJHO YPaBHEHUE HE SIBISETCS
JINHEHNHBIM
Pemate TeKCTOBBIC 3a/1auu AITreOpPanYeCKUM CIIOCOOOM C ITOMOIIBIO
2.3 COCTaBJICHUSl YPABHEHHUS WJIM CHUCTEMbI JBYX YpPaBHEHHH C JABYMs
NepEMEHHBIMU
[IpoBoauTh mpOCTEHIIME UCCIENOBAHUS YPAaBHEHUH M CUCTEM
24 ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TpadUuyecKux
. MpeACTaBICHUN (HalpuMep, YCTaHABIMBATh, UMEET JU YpaBHEHUE
WM cHCTEeMa YpaBHEHUH pEeIIeHUs, €CIIU UMEET, TO CKOJBKO)




2.5

Pemate sMHENHBIE HEpPABEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA,
M300paxkaTh pelIeHrue HEPABCHCTB HA YHCIOBOU MPSMOA, 3aITUCHIBATh

peIICHUE C IIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucteMpl JIHMHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOYAOIIMUEC KBAaApPATHOC HCEPABCHCTBO, 1/1306pa>1<aTI> peICHUC
CHUCTCMbI HCPABCHCTB HA YHUCIOBOM HpﬂMOfI, 3aIIUChIBATh PCIICHUEC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPH PELICHUH PA3IIMYHBIX 3a4a4

OyHKINU

3.1

Pacno3naBate  (DyHKIMHM  HM3y4EHHBIX  BUAOB.  IlOKa3bIBaTh
CXEMAaTHYECKH PACIOJOXKCHHE Ha KOOPAWHATHOW  IUIOCKOCTH
rpadukoB QyHkuui Buma: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBHCHMOCTH OT 3Ha4eHUH K03()(UIIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIINHA

3.2

[Toka3piBaTh CXEMATHYECKHA pACIOJIOKEHUE Ha KOOPAMHATHOU
MJI0CKOCTH TpadukoB GyHKIMN Buma Y = VX, Y = [X| U onuceiBaTh

CBOMCTBA (PYHKITHI

3.3

Crpoutrb M u300pakaTb CXeMaTUYeCKH TIpaUKu KBaJApaTUUYHBIX
(yHKIMM, ONMUCHIBATH CBOMCTBA KBAJAPATHUHBIX (YHKIMHA MO HX

rpadgukam

3.4

PacnioznaBate KkBagpaTtuyHylo GYyHKIUIO 10 ¢GopMmyle, MPUBOAUTH
OpUMephbl KBaJIpaTUYHBIX (PYHKUIUN U3 peanbHON >KU3HU, (PUUKH,

TCOMCTpUHU

Apudmernueckas U reoOMeTpHUEcKas IPOrpeccuu

4.1

Pacrnio3naBats apI/I(bMeTI/I‘ICCKYIO U TCOMCTPUUYCCKYHO IIPOTrpeCCUU

IIPpH Pa3HbIX criocobax 3aJaHHus

4.2

BbINONHATE BBIYMCICHHUS C HUCHOJb30BaHHWEM (GOpMyna N-ro 4jeHa
apu(pMeTHUECKOH U FreOMETPUUECKOI Mporpeccuii, CyMMbl MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTL YJICHBI OCICa0BAaTCIIBHOCTHU TOYKaMH Ha

KOOpﬂHHaTHOﬁ IIIIOCKOCTH




4.4

Pemrate 3aga4u, CBA3aHHBIC C YHUCJIOBLIMHU IIOCIICA0OBATCIbHOCTAMU, B
TOM 4YHCJIC 3aJadyu Hu3 peaanoﬁ KHN3HHU (C HCIIOJIBb30BaHHUECM

KaIbKYJIATOPA, HU(DPOBBIX TEXHOJOTHUI)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jlpo6u OOBIKHOBEHHBIE U JIECSITUUHBIE, NTEPEXO] OT OJHOM (OPMBI 3alUCU
1.1 npobeit k npyroi. IloHsTHe panMOHANBHOTO 4YHCIA, 3alHCh, CPABHEHHE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEN
12 Apudmernueckue IeHCTBUS € palluOHAILHBIMU YnciIaMiy. Penienue 3agayd us
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpOOHU
13 Crenenb Cc HaTypaJbHBIM [IOKa3aTeJleM: OIpeaelieHue, MpeoOpazoBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/IENICHNUs, 3aIUCh OOJIBIINX YUCE
14 [IpouieHTsl, 3anKch MPOLIEHTOB B BUAE ApOOH M IpOOH B BUIE MPOLEHTOB.
' Tpu OCHOBHBIE 33/1a4M HA IPOLIEHTHI, PEIICHNE 3a]a4 U3 PEATbHON MPAKTUKU
15 [IpuMeHeHne NpHU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIH
' HaTypaJIbHBIX YUCE
16 PeanpHble  3aBucuMOCTH, B TOM 4ucie mpsimMas W oOpaTHas
' MPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BhIpaKECHUS
21 [IepeMeHHBbI€, UNCIOBOE 3HAUEHUE BBIPAKEHUS C IEpEMEHHOM. JlonmycThMble
' 3HAUYEHMS IEPEMEHHBIX
25 [IpencraBienre 3aBUCMMOCTH MEXKAY BEIMYMHAMH B BUAE (DOPMYIIBL.
. Boruncnenus no hopmynam
23 [IpeoOpa3oBanrie  OYKBEHHBIX  BBIPKEHUH, TOXKIECTBEHHO paBHbBIE
' BBIpaKEHUS
2.4 CBoJicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM
25 Opnounensl 1 MHOTOWIEHBI. CTenens MHOrowieHa. ClioskeHue, BBIYUTaHUE,
' YMHOKE€HUE MHOTOWIEHOB
@opMysbl COKpAIIEHHOIO YMHOXKEHHWS: KBaapaT CyMMBl M KBajapar
2.6 pazHoctu. dDopmyna pa3HOCTH KBaapaToB. PaznoxeHne MHOIOUYIEHOB Ha
MHOKHUTEIHN




3 YpaBHeHUS
31 VYpaBHeHHe, KOPEHb ypaBHEHHMs, IpaBHJa NpeoOpa3oBaHUS YpaBHEHHUS,
' PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEHHOTO
' YPaBHEHUS, PEIICHUE JIMHEWHBIX YPABHEHUN
33 CocraBieHue ypaBHEHUH 10 YCIOBUIO 3a7auu. PelieHne TEKCTOBbIX 3a/1a4 ¢
' IIOMOIIBIO YPABHEHUI
3.4 JIuneiHOe ypaBHEHHE C JBYMs IIEPEMEHHBIMU U €T0 rpaduk
Cucrema JOByX JTUHEHHBIX ypaBHEHUH C JIByMsl NepeMeHHbIMU. Pemienue
3.5 CUCTEM ypaBHEHUH crocoOoM 1noAcTaHOBKU. [IpuMepsl perieHust TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. OyHkinuu
4.1 Koopaunara Toukn Ha npssMoi
49 Hucnossle mpoMexyTkH. PaccTosiHue MeX 1y IByMsI TOUKaMH KOOPIMHATHOMN
' NpAMO
43 [IpsimoyronbsHas cuctema koopauHat, ocu OX u Oy. AGciucca u opauHaTa
' TOYKHM Ha KOOPJAMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHbIX (hopmynamu. UteHue rpadMKoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkuuu. I'paduk ¢pynkiuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas gynkuus, e€ rpaduk. ['paduk pynknuu y = [X|
47 I'paduueckoe pemieHre ITHMHEHHBIX YpaBHEHWW M CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 UYucna u BBIUMCIEHUS
11 KBangpatHblii kopeHb u3 uucia. IloHaTHe 00 MppanMOHANIBHOM YHCIIE.
. JlecaTuunble MpUOIMKEHNS UPPALUOHATIBHBIX YHCEI
CBoiicTBa apu(MeTHYECKHX KBaJPAaTHBIX KOpHEH W MX TNpUMEHEHHE K
1.2 peoOpa3zoBaHUIO YHCIIOBBIX BBIPAXECHUM U BBIYHCIICHUSIM.
JlelicTBUTENIbHBIC YHCIIA




1.3 Crenenb c 1eJIbIM TIOKa3aTenieM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIia
2 AnreOpanyecKkue BHIPaKCHUS
51 KBagparHelli TpEXWwIEH, pa3JIOKEHUE KBAJAPaTHOIO TPEXWICHA Ha
' MHOHTEITN
2.2 Anrebpandeckast 1poob. OCHOBHOE CBOWMCTBO anredpandeckoi Apoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
2.4 PannonanbHbIe BBIpaKE€HUS U UX TIPe0OpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMynaa KOpHEHl KBaJpaTHOIO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATBFHBIE YPAaBHEHHS
I'padmyeckas uHTEpIIpETANIAS YPABHEHUH C JIBYMS TIEPEMEHHBIMH U CUCTEM
3.4 JIMHEWHBIX YPaBHEHUU C ABYMS epeMeHHbIMU. [[prMepsl pelieHus: CucTeM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
3.5 Pemrenne TeKCTOBBIX 33724 aNreOpandecKuM CIiocoOoM
3.6 YwucnoBbie HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM ITepeMeHHOM
3.8 PaBHOCMIIBHOCTD HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA ¢ OJJHOM EPEMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMepEeMEHHON
4 DyHKIIUU
i1 [Tonstne Qynkuuun. OOIACTh ONpeAeneHUs M MHOXECTBO 3HAYCHHM
. ¢bynakun. CriocoObl 3a1anust QyHKIUN
4.2 I'paduk pynkiuu. UreHue cBoKCTB HyHKINH MO €€ rpaduKy
4.3 [Ipumeps! rpagukoB GyHKIUN, OTPAKAOIINUX peaTbHbIE TPOIECCH
a4 OyHKIIMM, OMHCHIBAIOIINE MPSAMYI0 U OOpaTHYI NPOMOPUUOHANIBHBIE
. 3aBUCHUMOCTH, UX TpaduKu
4.5 Oynkumu y =x?7 y = x?
4.6 Oyukumu Yy = [IX, Y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUN

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
11 PamionanbHble yKcna, MppalMOHAJIbHbIE YMCIIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHbIE JPOOH
MHOKECTBO  JCUCTBUTENBHBIX  YHUCEN, JICUCTBUTENIbHBIE YHCIA  Kak
19 OCCKOHEYHBIE JIeCATUYHBIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
' MEXJY MHOXECTBOM JICUCTBUTEJIBHBIX YHUCEN W KOOPAMHATHON MPSMOM.
CpaBHeHUE 1eHCTBUTENbHBIX YHCEI
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
W3mepenust, npubamxeHus1, OlleHKU. Pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA,
14 JUINTEIBHOCTh MPOLIECCOB B OKpyXkaromeMm mupe. [IpubnnxéHHoe 3HadeHHE
' BEJIMYMHBI, TOYHOCTH Npubkenus. Oxpyrienue uncen. [Ipukuaka u oreHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
2.1 YpaBHEHHUsI C OJTHOM MEpEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOISAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. IIpuMepbl pelieHuss ypaBHEHUM TpETbel U
' YETBEPTOM CTENEHEHN Pa3IoKEHUEM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHECHUH
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pewienne cucrem IByX JTUHEHHBIX YPaBHEHUM C IByMs [IEPEMEHHBIMU
29 Pewienue cucrem AByX ypaBHEHMi, OJTHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe —
. BTOPOMU CTENEHU
2.10 I'padmyeckas uHTEpHIpETALIS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
211 Penienne TeKcTOBBIX 3aau alreOpandeckuM crocoOom
212 UucnoBele HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OJJHOM MEepEMEHHON
2.14 Perenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOMN
2.15 KBanpaTHbsle HEpaBeHCTBA




I'padmyeckas wHTEpIIpeTauss HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMS

2.16
IIEpEMEHHBIMU

3 OyHKIUU

31 KBangpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaborna, KoopauHATHI
' BEPIIUHBI TapaboJIbl, 0Ch CHMMETPUH 1TapadoIIbI

3.2 I'padukn dpynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkuumit y=Kk/x, y = X* u ux cBoicraa

3.4 I'paduku QyHkuuii , u ux cBoicTBa
4 UucnoBele MOCIEA0BATENbHOCTH

41 Omnpenenenre u crnocoObl 3a/1aHNs YUCIOBBIX MOCIEI0BaTENbHOCTEN. 3ajaHne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIio U hopmysoil N-ro dieHa

49 Apudmernueckas mnporpeccus. Dopmynbl N-ro 4ieHa apuPMETHUECKON
' MIPOrPECCUH, CYMMBI TMIEPBBIX N UIEHOB

43 I'eomerpuueckas mnporpeccuss. @Popmynasl N-TO  4YI€HA TIE€OMETPUYECKOU
' MIPOrPECCUH, CYMMBI TIEPBBIX N UIEHOB

14 N3obOpaxenne 4ieHOB apu(PMETHYCCKON W TEOMETPUUYECKOW MpOrpeccuit
' TOYKaMU Ha KOOPJAMHATHOM TJIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMATIbHBINA POCT

4.5 Cno>HbIE POIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IOHATHUSAMH: MHOKECTBO, ITOJAMHOYKECTBO,
OIepaly HaJ MHOXKECTBAMM; YMEHHE OIIEpUPOBATh IOHATHUIMMU:
rpad, cBs3HBINA rpad, AEepeBO, LUK, NPUMEHITh UX MPU PEUICHUU
3aJad; YMEHHE HCIOJb30BAaTh IpaUuecKkoe IMpeACTaBICHUE
MHOXECTB Il OIMCAaHHsI PEAIBbHBIX NPOLECCOB W SIBIICHUH, NpHU

pELIeHNH 3a]a4d U3 IPYTuX y4eOHbIX IPEeIMETOB

YMeHue onepupoBaTh MOHATUSAMH: ONIPEACICHNEe, aKCHOMa, TEOpeMa,
JI0OKA3aTelIbCTBO, YMEHHUE paclo3HaBaTb WCTUHHBIE H JIOKHBIC
BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue oneprupoBaTh MOHATHUSAMU: HaTypallbHOE YHCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JAETUMOCTb HATypajJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1[eJI0€ YMCIO0, MOJY/Ib YUCia, OOBIKHOBEHHAs Apo0b U
JecsiTuuHasi 1po0b, CTaHJAPTHBIN BUJ YUCIIA, pallMOHATILHOE YUCIIO,
UpPpALMOHATIBHOE YHCIIO, apu(MeTHYecKuil KBaJpaTHBIH KOPEHB;
YMEHHME BBIMOJHATH JEMCTBUS C UYUCIAMU, CpPaBHUBATh W
yIOPSAOYUBATh 4YHCIA, NPEACTABIATh YWCIAa HAa KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YHUCIA; YMEHHE JAeNaThb HNPUKUAKY U OLEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHITHIMH: CTEIIEHb C LENIBIM MOKa3aTeleM,
apudmeTnyecKuil KBaIpaTHbI KOPEHb, MHOTOUIEH, alredpanyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHH
OosbllIe €IUMHMIIBI; YMEHHE BBINOJHATH PacuéTbl HO (dopMmynam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPQ)XEHUI C KOPHAMHU, pa3IoKeHHe MHOIOWIEHa Ha MHOXKUTEIH, B
TOM YHCIIE C HCIOJIb30BaHHEM (OpMyT pPa3HOCTH KBAJpaToB M

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHITUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OIHOW IIEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PELIATh JIUHEHWHbBIE U KBAJpPAaTHbIC YPAaBHEHHUS,
IpOOHO-palIMOHATILHBIE YPABHEHHS C OJHOM MEPEMEHHOM, CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUM, JIMHEHHbBIC HEPABEHCTBA U KX CUCTEMBI,
KBaJI[paTHBIE W JPOOHO-pAIlMOHAIBHBIE HEPaBEHCTBA C OJHOU
MIEPEMEHHOM, B TOM YHUCJIE MPU PEIIEHUH 33]1a4 U3 APYTUX IPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHHUE UCIOJb30BATh KOOPIUHATHYIO
MPSIMYI0O YU KOOPJAMHATHYIO TIJIOCKOCTH JUISI M300paKeHUs perieHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBath NOHATHAME: QYHKIMS, TpaduK QYHKINHU, HYIU
¢byHKINH, MPOMEXYTKA  3HAKOTIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHus, yObIBaHHWs, HawOOJbIIee W HAWMEHbIIEE 3HAUYCHUS
GbyHKINN; yMeHHue OTIePHPOBATH TIOHSITUSIMH npsiMast
MPONIOPIIMOHAEHOCTh, JIMHEHHAST QYHKINS, KBaApaTUIHAS (YHKITHS,
oOpaTHas MPOMOPIUOHATBHOCTh, Mapaboyia, runepbosa; yMeHHE
ctpouth rpaduku  QYHKIUHA, HWCIOIB30BaTh Trpadukd s
ONpENEICHUs CBOMCTB MPOLIECCOB M 3aBHUCUMOCTEH, ISl PEIICHUS
3a/a4 U3 IpYrux y4yeOHBIX MPEAMETOB M peaNbHOMN KHU3HU; YMEHUE

BbIpaXKaTh GopMyTIaMH 3aBUCUMOCTH MEXAY BEJIMYMHAMU

Ymenue OTIepUpOBATH MOHSTUSAMU: MOCJIEeI0BaTENbHOCTD,
apudmernyeckass U  TeOMETpUYecKass MPOrPecCHH; YMEHHUE
UCIIO0JIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (POPMYIBI CYyMMBI U
oOl1ero 4ieHa Ipu pelIeHud 3a/ad, B TOM YHUCIe 3a/1ad U3 JPYTUx

y‘IC6HLIX npeaAMCETOB U peaanoﬁ KHN3HHU

YMeHue peuiaTh 3aJa4 pa3HbIX THUIIOB (B TOM 4YHUCJIC Ha ITPOLCHTEI,
JOJIM KW 4YaCTHu, ABHKXCHUC, pa60Ty, HOCHY TOBAapOB U CTOHMMOCTH
ITOKYIIOK U YCJIYT, HAJIOTU, 3a/1a41 U3 obnactu YIipaBJICHUS JINYHBIMHA
U CeMEWHBIMU (I)I/IHchaMI/I); YMCEHHUE COCTABJIATH BbIPAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI 110 YCJIOBHIO 3aJia4H,
HCCJICA0BATh NMOJYYCHHOC PCIICHUEC U OLICHUBATDH HpaB,I[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YmMmenue OICpHUPOBATH INIOHATUAMMU: (bnrypa, TOYKa, OTPE30K, IpAMad,
Jy4, JJOMaHas, yrou, MHOT'OYT'OJIbHHK, TPCYT'OJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJIbHUKH,




PSIMOYTOJIBHBIN TPEYroJbHHUK, MeAuaHa, OMCCEKTpHca M BBICOTA
TPEYroJIbHUKA,  YETBIPEXYrOJbHHUK,  MapajuieiorpamM,  pomo,
NpSIMOYTOJIbHUK,  KBaJpaT, Tpameuus; OKpPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypaMu;
YMEHME peliaTh 3aJa4d, B TOM YHUCIIE U3 MOBCEIHEBHOM >KU3HH, Ha
HaXO0/IEHUE F€OMETPUUECKUX BEJIUUMH C IPUMEHEHUEM U3yYEHHBIX

CBOWMCTB ¢uryp u paktoB

10

YMeHne onepupoBaTh TOHSATHSAMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJJIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
YyroJl MEXIy NPSIMBIMH, NEPIEHAWKYISAP, HAKIOHHAs, IMPOEKITUS,
nogobue  guryp, TONOOHBIE  TPEYroJbHUKH,  CUMMETpPUS
OTHOCHTEIIFHO TOYKH W TIPSMOW; YMEHHUE Pacro3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojaobue  Quryp, NapajuieIbHOCTh U

NEPHNCHAUKYIIAPHOCTDE IPAMBIX B OKPYXKAIOIIEM MUPEC

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJl
(BenMuMHA yIia, CHHYC W KOCHHYC yIJIa TPEyroJibHHKa), IJIOIIA/b;
YMEHHE OIICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TMPUMEHATH (OpMyNbl TepUMeTpa U IUIOLAAH
MHOTOYT'OJIbHUKOB, JUJIMHBI OKPYXHOCTH M IUIOLIAAU Kpyra, oobema
MPSIMOYTOJIBHOTO THapajuleienuneia; YMEHUE MPUMEHSITh MPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrojbHHKA,
teopeMy [ludaropa, TpuroHomerpuyeckiue COOTHOILICHUSA IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKHE (GUTYpl W HMX KOMOWHAIIWH,
IPOCTPAHCTBEHHBIC (PUTYPBI OT PYKH, C IOMOINBIO YEPTEIKHBIX
WHCTPYMEHTOB W AJIGKTPOHHBIX CPEICTB TI0 TEKCTOBOMY WIIH

CUMBOJIbHOMY OIIMCAHUIO

13

YMeHue ONCpHUpOBaTh IMOHATUAMHU: TPAMOYTOJIbHass CHUCTEMaA
KOoOpAuHAaT, KOOpPAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCIO, CKAIAPHOC MPOU3IBCIACHUC
BCKTOPOB; YMCHHUC HCIIOJIB30BATb BCKTOPbBI W KOOPAWHATBHI JIA
IMMPEACTABJICHUA NAHHBIX U PCHICHUA 3a4a4, B TOM YHUCJIC U3 OPYTUX

y‘-IC6HLIX MMpeaAMETOB U peanLHoﬁ KHU3HHU

14

YmMmenue ONCpUpPOBAThL TMOHATHUAMU: CTOJIOMKOBEIE U KPYIrOBbBIC

AuarpamMMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEuaHa,




HanOoJIbIIee ¥ HAaUMEHBIIIEEe 3HAYCHUS, pa3Max YHCIOBOTO HaboOpa;
YMEHUE W3BJIEKAaTh, HWHTEPIPETHPOBATE M  IMPEOOpPa30OBBIBATH
nHpOpMAIIMIO, TPEACTABICHHYI0O B TaOiHMIaXx W Ha JMarpammax,
OTPAKAIOILYI0 CBOWCTBA U XapAaKTEPUCTUKU PEAIBHBIX MPOLECCOB U
SIBJICHUH; yMEHHME paclo3HaBaTh W3MEHUYUBBIE BEJIIMYUHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIIydalHBIM OMBIT (CiIydalHBIN
9KCIEPUMEHT), D3JEMEHTapHOE COOBbITHE (DJIEMEHTAPHBIM HCXOM)
CIIy4ailHOTO OIIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4dalHBIX COOBITHM B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU; YMEHHME pellaTh
3a/la4yd METOJIOM OPraHHW30BaHHOTO Nepedopa U C UCIOIb30BAaHUEM
MpaBUJIa YMHOXEHHS, YMEHHE OLIEHUBATh BEPOSTHOCTU peabHbIX
COOBITHI U SBJICHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TMOHSITHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh MOJIXOIAIINN W3YYCHHBIM METOM ISl PEIICHUS
3a/1a4, TPUBOJAUTH IMPUMEPHl MATEMAaTHUECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMaTHKU
B HCKYCCTBE, OIHCHIBATh OT/CIbHBIC BBIJAIONIUECS PE3yJIbTaThI,
MOJTYYCHHBIC B XOJIC Pa3BUTH MAaTEMAaTHKH KaK HAyKH, IMPUBOIUTH
OpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMA M WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHbIE M JECATUYHBIE  JIpOOM, TPOLEHTHl, OECKOHEUHBIE
' MEepUOANYECKUE APOOH

13 PanmonaneHupie uncna. ApudMeTHUECKHE OTEpalid ¢ pPalMOHATbHBIMU
' YUCIaMH

14 JletictButenbHple Yncia. ApupMETHYECKHE OTEPalUH C JIEHCTBUTEILHBIMU
' YUCIIaMH

Le [IpubmmxE€HABIC BBIYUCIICHHS, TMpaBWJIa OKPYIJICHHS, TPHUKUIKA W OIICHKA
. pe3yJibTaTa BBIYUCIECHUM
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp c nenbiM mnokazarteneM. CTeneHb C palMOHaJIbHBIM MOKAa3aTEJEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 AnrebOpaunveckas 1po0b

”E ApudMeTnuecknii  KOpeHb  HaTypaJibHOW  crereHu.  [ledictBus ¢
' apuMeTHYeCKUMU KOPHSIMH HaTypallbHON CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Lensle u apoOHO-palnoHanbHbIe ypaBHEHUsA. CHCTEMbl U COBOKYIIHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 Hucnosble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN




Apudpmernueckass M TeoMeTpuueckas mnporpeccud. Dopmyna  CIIOKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknms, crnocoOsl 3amanus  ¢GyHKOuH. [paduk  Qyakoum.  OOmacTh
OTIpe/IeNIeHUs] U MHOXKeCTBO 3HaueHui ¢pyHkiun. Hynu dyakmum. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOME)yTKH MOHOTOHHOCTH (DYHKIHMH. MaKCUMyMBI H
MUHUMYMBI (pyHKIMU. Hambonblnee n HauMeHblIee 3HaueHHE (PyHKIMU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunathnas npsimas
6.2 JlexapToBbI KOOPAUHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoicTBa
7.2 TpeyronbHuK
7.3 MHOTOYTOJILHUKHI
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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