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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETo
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJKEHUsT 00pa30BaHus U B MMOBCEAHEBHOMN XU3HU. PazBuTne y o0y4arommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamyecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAYyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM IHU(poBOM
oOmectBe. M3ydyenume anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yrBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
MHIYKTUBHBIC PaCCyKICHHs, 0000IICHIEe U KOHKPETH3aIHi0, abCcTparupoBaHue u
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJIbHOM  JIEATEIbBHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBISETCs peaau3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B crpykrype mnporpammel ydeOHOro Kypca «Airedpa» naiasi OCHOBHOTO
o01iero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BeIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX coiepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUM TPEX JIET U3YYEHUs Kypca, B3aUMOJAECHCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OO0Oy4arolIumcs
HOPUXOJUTCS JIOTUYECKU PacCykJaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Auredpa» BKIHOUYECHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXe MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpellHeMY 001IeMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHHSA W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO y OOYHAIOIIUXCS
MaTeMaTHYECKOTo ammapara, HeOOXOAMMOTo JUIsl pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TMpPEIMETOB M TPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMoOHANBHBIX BBIpXEHUH. Anredpa JeMOHCTPUPYET 3HAYCHHE MaTEeMAaTUKH KaK
S3bIKA JUUISI TIOCTPOSHUS MaTeMaTUYeCKUX MOJENeH, OINMUCAaHUS TPOIECCOB U
SABIICHUI peajdbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAIT Takke
JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHSA, HEOOXOAMMOTO, B
YaCTHOCTH, JJIsi OCBOCHHSI Kypca HWH(POPMATHKH, W OBJAJCHHE HaBBIKAMHU
JIeNYKTUBHBIX paccyxkneHuid. [IpeobpazoBanne CUMBOJIBHBIX (POpPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPaKEHUSI, CIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTRY.

Conepxxanne QyHKIIMOHAITBHO-TPaAPUIECKON IMHUYU HAIEICHO Ha MOJy4YeHUE
o0yJaronMMuCs 3HaHUKA O QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHdecKOW MOJIeIH
JUISL OTIMCAHUSI U MICCIIEAOBaHUs pa3HOOOPa3HBIX MPOIIECCOB U SIBJICHHUNA B MPUPOJIC
u obmecTtBe. M3ydeHne marepmania CIIOCOOCTBYET Pa3BUTHUIO y OOYUYAIOITUXCS
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3yuyenue yueGHOro kypca «Anredpa» orBoautcs 364 daca: B 7 kiacce —
103 gaca (3 4gaca B Hemeno), B 8 kimacce — 137 4dacoB (4 yaca B Hememo), B 9
kiacce — 117 gacos (3,5 Jaca B HeIemo).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEX0a OT OAHON (OpMbI 3amUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHnb C HaTypaJbHBIM IIOKa3aTeleM: ONpeAeNICHHe, NpeoOpa3oBaHKe
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JI0KEHUE HAa  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXTY BEJIMUMHAMU B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

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

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCIOBHIO 3a7auu. Pemenre TeKCTOBBIX 3a/1a4 C HOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Touku Ha npsmoil. YuciioBsle NpOMEKYTKH. PaccTosHue Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMmocteid. [lonsatue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatheiii kopeHb u3 uyucna. [loHsitue 00 wupparMoHAIBLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ ceorictBa. CTaHapTHas 3allKiCh YHUCIA.

AJire0panyvecKne BbIPaKeHH s

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpaKeHHS M KX ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas mHTEpHpeTanvs ypaBHEHUN C ABYMS NEPEMEHHBIMH U CHUCTEM
JIMHEMHBIX YPAaBHEHUW C JAByMs NE€pPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUHA

[Torsitne Qynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuun. Yrenue cBoicTB GyHKIUM 1o €€ rpaduky. IIpumeps
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCENI U KOOPAUHATHOW MIPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

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

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika v oleHKa pe3yabTaToB BHIYMCICHU.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIU.

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

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

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemieHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUHA

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

I'paduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpeccHu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIM M DKCIOHEHIMAJIbHBIM POCT.
Ci10HBIE IPOLICHTBHI.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHHUS NPOrpaMMbl YYeOHOro Kypca
«AnreOpa» XapaKkTepu3yloTCs:

1) maTpuoTHYeCKOe BOCTIUTAHNUE:

NOPOSIBIEHUEM HMHTEpEca K TMPOLNUIOMY M HACTOSIIEMY POCCHUUCKOMN
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHHEM K JIOCTH)KEHHUSIM POCCUUCKUX
MaTEMaTUKOB U POCCUUCKON MaTeMaTU4YEeCKOM IIKOJIbI, K UCHOJIb30BAHUIO ATHX
JTOCTHXKEHUH B IPYTUX HAayKaX U MPUKIAJAHBIX chepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro mnpas, MPEACTABICHHEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3sMUYHBIX  CTPYKTYp, SBJICHHH, TMpoLeayp TpaxJAaHCKOro oOliecTBa
(HampuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO ASTHYECKUX
npo0OsieM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIbHO-3THUYECKUX MPUHIUIOB B JEATEIBHOCTH
YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha AaKTUBHOE YyYacTHE B PEIIEHUM NPaKTUYECKUX 3a/ad
MaTE€MAaTHUYECKON HAMpPaBIECHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHUs HA MPOTSHKCHUHM BCEH JKM3HU IS YCIIEITHON MpodheCCHOHAbHON
NESTENBHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HWHIWBUIYAIbHOW TPAGKTOPUU OOpa30BaHUS M IKU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K HMOLMOHAIBHOMY W 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aj]jay, PELIECHUH, pacCcyXIeHUN, YMEHUIO BUIEThH
MaTeMaTU4YeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTaluell B JAEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTaBIECHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, TPUPOIbI
U 00IecTBa, MOHUMAHUEM MAaTEeMaTHYECKOM HayKH Kak cepbl 4eTI0oBEeUeCKOH
NEATEeNbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH JIJISl pa3BUTHSI IMBIIJIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTE€MaTUKM U MaTEeMaTUYeCKOM KyJIbTypoM Kak



CpPEICTBOM  TIO3HAHUS MHUpPA, OBJAJCHUEM MPOCTEUIIMMHU  HaBbIKAMU
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) ¢pusnyeckoe BocnmuTaHue, (POPMHPOBAHHME KYJBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPUMEHSTh MAaT€MaTUYECKUE 3HAHMS B MHTEPECax CBOEro
3I0pOBbs, BEIEHUs 3J0pOBOTO o00pa3a >KM3HU (310pOBOE MHUTAaHHE,
cOQJIaHCUPOBAHHBIA PEXHUM 3aHATHH M OTAbIXA, peryispHas Qunyeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBblKa peQIEKCUU, MPU3HAHHEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHWE MAaTEeMaTHYECKUX 3HAHUW ISl peleHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXAIOILEel Cpefibl, MJIAHUPOBAHUS TOCTYIIKOB
U OLIEHKH UX BO3MOJKHBIX MOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpe/ibl, 0COZHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POoOIeM U MyTel UX pelIeHHUs;

8) ajanTtanmms K W3MEHAWIIMMCH YCJIOBHSM COLMAJBHOW U
NPUPOAHOIN cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, TTOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 IPaKTUYECKYIO IEATEIbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYruX JIIOAeH, npuodperaTtb B COBMECTHOM
JEATENBHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM 4YHCIE
(GopMynupoBaTh UAEH, MOHATHS, TUIOTE3bl 00 O0OBEKTaX U SBICHUSAX, B TOM
YlCcie PaHee HEU3BECTHBIX, OCO3HABAaTh JAEC(PUIMUTHI COOCTBEHHBIX 3HAHUI U
KOMIIETEHTHOCTEM, IIJIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CUTYalLlMI0 KaK BbI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMaeMble pelIeHUs U JecTBUA, (POpMYIHpPOBATh U OIICHUBATH PUCKU U
HoCHeACTBUSA, (HOPMUPOBATDH OTBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:

e BBISBIATH u XapaKTepU30BaATh CYIIIECTBEHHBIEC MPU3HAKU
MaTeMaTUYEeCKUX OOBEKTOB, MOHITUN, OTHOIICHUN MEXIY MOHATHSIMH,
dbopMyITHpPOBATH OIpEICIICHUS TTOHATHUH, YCTaHABJIMBATh

CYIIECTBEHHBIN MPHU3HAK KJacCU(DUKAIIMN, OCHOBAHUS Il 0000IEeHHs
Y CpaBHEHHMS, KPUTEPHUH MTPOBOIUMOTO aHAIN3A;



BOCIPUHHMMATh, (OpMyIHpOBaTh M MPEOOpPA3OBBIBATH CYXKACHHUS:
YTBEPJUTEIbHbIE U OTPHULIATENbHBIE, €JUHUYHbIC, YACTHBIE U 00IIHE,
YCIIOBHBIE;

BBIABIIAITH ~ MAaT€eMaTUYECKUE  3aKOHOMEPHOCTH, B3aWMMOCBSI3M U
OpOTUBOpeUHsT B (pakTax, JAHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX,
npegiaraTb  KpUTEPUU UL BBIABICHUS  3aKOHOMEpPHOCTEM U
IIPOTUBOPEUHNIL;

JIeJ1aTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEIAYKTHUBHBIX U
VHYKTUBHBIX YMO3aKJIFOUYEHUHN, YMO3aKIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JI0Ka3aTelIbcTBA MaTEMaTHUECKUX YTBEPKIECHUU (IIpsIMbIe U

oT HpOTI/IBHOFO), MMpOBOOUTH CaMOCTOATCIIBHO HCCIJIOXKHBIC
J0Ka3aTcJIabCTBaA MATCMATHYCCKHUX (I)aKTOB, BBICTPAHNBATH
AprymCcHTalunto, MMPpUBOANUTDH IMPUMCPBIL )51 KOHTPIIPUMCPHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;
BbIOMpaATh croco0 pelieHus yueOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIlIeHUs, BBIOUpaATh Hauboyee MOAXOASAINMA C y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBaTeLCKAE TeCTBHUSA .

UCIIOJIb30BaTh  BOINPOCHI  KaK  MCCIICIOBATCIIBCKUNA ~ HHCTPYMEHT
NO3HAHUsA, (POPMYJIMPOBATH BOMPOCHI, (PUKCUPYIONIUE MPOTHUBOpPEUNE,
npo0JIeMy, CaMOCTOSTEIbHO YyCTaHABJIMBaThH HCKOMOE U JaHHOE,
(dbopMHpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;
IPOBOAUTH IO CaMOCTOSTEIBHO COCTaBJICHHOMY ILIaHY HECJIOXKHBIN
OKCIICPUMEHT,  HEOOJIBIIIOE  HMCCICAOBAaHUE IO  YCTAHOBJICHHUIO
0COOEHHOCTEH MaTEMaTHYECKOrO0 OOBEKTA, 3aBUCHUMOCTEHl OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO  (OPMYJIHUpPOBATh OOOOIICHHS W  BBIBOJABI  IIO
pe3yabTaTaM IMPOBEAEHHOTO HAOJIONCHUS, HCCICAOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIIICHUH;
IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIJIBUTATH
IIPEATIONIONKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJIOCTATOYHOCTh WM HM30BITOYHOCTh WMH(OpPMAIUU, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (GopMy MpeacTaBlieHuss WHOOpPMALMKU U HILTIOCTPUPOBATH
pelaeMble 3aJaud CXeMaMH, JuarpaMMmamu, WHOM rpadukodt u ux
KOMOWHAIIMSIMU,



e OIICHUBATH HAMEKHOCTH MHPOPMAITUHN IO KPUTEPHSIM, MPEIITOKCHHBIM

yuuTeleM WiH cHOPMYITHPOBAHHBIM CAMOCTOSTENBHO.
KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIC 1eHCTBHSA:

e BOCIHPUHUMAThL H (DOPMYTUPOBATH CYXICHUS B COOTBETCTBHHU C
YCIOBUSMH W IEJISIMH OOIICHHS, SICHO, TOYHO, I'PAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh
TOSICHEHHS TI0 XOAY PEIICHUs 3aJladyd, KOMMEHTHPOBAThH TOJyYCHHBIN
pe3yJbTar;

e B X0lIe¢ OOCYXJCHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OO0CYXIaeMOi
TEMBI, TPOOJIEMBI, pelIaeMOi 3a/1auu, BbICKa3bIBaTh MJICH, HAIICIICHHBIC
Ha TOUCK PEIICHHS, COTOCTABIIATh CBOW CYXICHHUS C CYXICHHIMHU
APYTUX YYaCTHHKOB AHANora, OOHApYXHBAaTh pPa3IMYME€ M CXOJCTBO
NO3WINIA, B KOPPEKTHOU ¢dopMe (OpMYyITUpOBATH Pa3HOTIACHUS, CBOU
BO3PaKCHMS;

e TIPCACTABIATH  pE3YJAbTaThl  PEIICHWS  3aJa4yd, OSKCICPHMCHTA,
UCCIICJIOBAHUS, TMPOEKTa, CaMOCTOATENHHO  BBIOWpaTh  ¢opMmar
BBICTYIUICHUSI C Yy4Y€TOM 3aJad TMpe3eHTallMd W OCOOEHHOCTEH
ayJIuTOPUH;

e IMOHMMATh M  UCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W
UHAVBUAYaTbHON pabOThl MPU pEUICHUH YYEOHBIX MaTeMaTUYECKHX
3ajay;

e IMpPUHUMATh  I1€Jb  COBMECTHOW  JESITENbHOCTH,  IUIAHUPOBATH
OpraHM3aIlii0 COBMECTHOM paboThl, pacmpeAcisaTh BHALI padoT,
JIOTOBApUBATKLCS, 00CYKIAaTh MPOIIECC U Pe3yIbTaT paboThl, 0000IMAThH
MHEHHS HECKOJILKHUX JIIOICH;

e YYacCTBOBAaTh B TPYIIOBBIX ¢GopMax paboTel (0OCYXaAeHUs, 0OMEH
MHEHUSIMH, MO3TOBbIE IITYPMBbI M JPYTHUE), BBITIOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHS C JAPYTHMMH YJICHAMHU
KOMaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OOLIUN MPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUA.

PerynsiTuBHbIe yHUBepcalbHbIEe YUueOHbIe JeiicTBUs
Camoopranusanus:

e CaMOCTOSITEIbHO COCTaBISITh TUIAH, AJITOPUTM pPEIICHHs 3ajadd (Wid
€ro 4acTb), BBIOMpATh CHOCOO peEHIeHUusT C YYETOM HMEIOUIUXCS
pEeCypcoB ® COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb, IMOLIMOHAJIbLHBII UHTEJLJIeKT:

e BIAJCTh CIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIA TIpolecca W

pe3ynbTaTa penieHus MaTeMaTHIECKON 3a1a4H;



e IMpPEABUAECTh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IPH PEIICHUH
3a/layd, BHOCHTb KOPPEKTUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OUTMOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pE3YNbTAaTa JESITEIbHOCTU MOCTABICHHOU
HeMM W YCIOBUAM, OOBSCHATh NPUYUHBI  JOCTHXKEHHUS WU
HEJAOCTMKEHUSI  LEeNHM, HaxXOJuTh  OWIKMOKY, JaBaTb  OLEHKY
OpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuyenuss B 7 kjacce oOydYaromMiCs MOJYYUT CIEAYIONINE
PEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

BrinonusaTh, codyeTass yCTHbIE U TMHUChbMEHHBIE TTPUEMBI, apupMeTUIECKUE
JNEUCTBUS C PallMOHAIBHBIMU YHCIIAMMU.

HaxonuTh 3HaueHMs] YUCIIOBBIX BBIPAXKCHHUH, MPUMEHSITh Pa3HOOOpa3HbIE
crocoObl W TPUEMBI  BBIYMCICHUS 3HAYCHUH JPOOHBIX  BBIPAXKEHH,
coJiepKainx OOBIKHOBEHHBIE U IECSITHUHBIE APOOH.

[lepexoanTs OT 0J1HOM (HOPMBI 3aMTUCH YUCEN K Apyroi (mpeoOpa3oBhIBATH
JNECATUYHYIO JpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBH).

CpaBHUBATh U YNIOPSAJOUYMBATH PALlMOHAJIbHBIC YUCIIA.

OKpyrasaTh yucia.

BbINONHATh NOpPUKUIAKY M OLIEHKY pe3yJbTaTa BBIYUCICHHUM, OLEHKY
3HAYCHUW YHCJIOBBIX BBIPAXKCHUW. BBINONMHATH JEUCTBUS CO CTEIECHSAMHU C
HATypaJIbHBIMH MOKA3aTEISIMU.

[IpuMeHAT, NOpU3HAKK  JIEIUMOCTH, PA3jJ0KEHUE Ha  MHOKUTEIU
HaTypaJIbHBIX YUCET.

Pemate npakTuKO-OpUEHTUPOBAHHBIE 3aJaUl, CBA3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLUOHAIBHOCTHIO BEJIWYMH, MPOLEHTAMU, UHTEPIPETUPOBATH
pe3yJbTaThl pELIICHUs 3aJa4 € YYETOM OrpPaHWYCHHUH, CBSA3aHHBIX CO
CBOMCTBAaMHU paccMaTpUBAEMBbIX OOBEKTOB.

AuredOpanyeckue BbIpaKeHUA

Hcnonp3oBaTh  anreOpanvyeckyr0  TEPMUHOJIOTHIO U CHUMBOJIHKY,
MIPUMEHSITH €€ B MPOIECCe OCBOCHUS YYEOHOTO MaTepuara.

HaxomuTte 3HaueHWs OYKBEHHBIX BBIPAKCHUW TMPHU 3aIaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BoinonusaTe mpeoOpa3oBaHMsl  1IEJIOTO0  BBIPAXKEHUS B MHOTOYJICH
MIPUBEJICHHEM MTOJ00HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.



BbINonHATh yMHOXKEHUE OJHOYJIEHA HAa MHOTOWIEH M MHOTrOYJIeHa Ha
MHOTOYJIEH, TPUMEHSTH (hOPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcylecTBIsATh Pa3ioKEHUE MHOTOYWIEHOB Ha MHOMKUTEIM C MOMOUIBIO
BBIHECEHHMSI 3a CKOOKHM OOIIEro MHOXHUTENS, TPYHIUPOBKH ClaraeMbIX,
MpUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOYKCHHUS.

[IpumensTs mpeoOpa3oBaHUsT MHOTOUYJIEHOB JUIsl PEIICHUS] Pa3IMYHBIX
3a/1a4 U3 MaTeMaTHKH, CMEXKHBIX MIPEIMETOB, U3 pealIbHON MPAKTHUKHU.

Hcnons3oBaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMHU IOKAa3aTeNsIMH IS
npeoOpa3oBaHuUs BEIPAKCHUI.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiath nuHeiHbIE ypaBHEHUS C OJTHOW MEPEMEHHOM, TPUMEHSs TTpaBuiia
nepexoja OT HCXOJAHOTO YpaBHEHHS K paBHOCUILHOMY emy. [IpoBepsrs,
SIBJISIETCS JTX YUCJIO KOPHEM YpPaBHECHUSI.

[TpumensTh rpadudeckre METOAbI NIPU PEIICHUHN JTUHEHHBIX YpPaBHEHUN U
UX CHCTEM.

[Togbupare npuMepbl map 4YHUCEN, SBJSIIOMIUXCS PEIICHUEM JIMHEHHOTO
ypaBHEHUS C IByMs TIEPEMECHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JUHEHHOTO ypaBHEHHS C
IBYMsI TEPEMEHHBIMH, MOJb3YSICh TpadUKOM, MPUBOIUTH NMPUMEPHI pEIICHUS
YpaBHEHUS.

Pemats cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMsS NEPEMEHHBIMU, B
TOM 4HcJe TpadUyeCcKu.

CocrtaBiATh W pemaTrh JHUHEHHOE YpPaBHEHUE WJIM CHUCTEMY JIMHEWHBIX
YpaBHEHUW 1O YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i MOJTYyYECHHBIA pPE3yJIbTaT.

DOyHKUUMN

N300paxkath Ha KOOPAWHATHOM MPSAMON TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3alIMChIBATh YHMCIIOBBIC
MIPOMEKYTKHU Ha alIreOpanvyeckoM SI3bIKE.

OrMeuatb B  KOOPJMHATHOM IUIOCKOCTM TOYKH 1O  3aJaHHBIM
KOOpJIMHATAM, CTPOUTh Tpaduku JUHEUHBIX GyHKIUHA. CtpouTh Tpadux
bynxuun y = |x|.

OnuchiBaTh € MOMONIIBIO (PYHKIMIA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTbh, BpEMsl, pAcCTOSIHUE, II€Ha, KOJIMYECTBO, CTOMMOCT,
MPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuit cnocod npeacTaBieHus U aHanu3a uHGOpMaluu,
U3BJEKAaTh M WHTEPIPETUPOBATh HUHPOpMANUI0O U3 TpadUKOB pPeaTbHBIX
MPOLIECCOB U 3aBUCUMOCTEM.



K koniy oOyuyenuss B 8 kiacce oOydyaromuiicss MOJYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BbIYUCTICHUS

Hcnonb30BaTh HaYadbHBIE TPEACTABICHUS] O MHOKECTBE JECUCTBUTEIIBHBIX
yucea  JUIl  CPaBHEHUS, OKPYIVICHUS W BBIYMCIICHUH, H300pa)karh
JNEUCTBUTEIIBHBIE YUCIIAa TOYKAMU Ha KOOPAMHATHOU MPSIMOM.

[IpuMeHsTh TIOHSATHE apUPMETUUECKOTO KBAAPATHOTO KOPHS, HAXOJIUTh
KBa/IpaTHbIC KOPHU, UCIIONB3YS MPU HEOOXOIUMOCTU KAJIBKYJISITOP, BHITIOIHITh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKAIIUX KBaJpaTHbIE KOPHHU, HCIOJIB3YS
CBOWCTBA KOPHEMN.

Ucnonw3oBaTh 3amvcu OOJBIINX U MaJIbIX YUCEN C TTOMOIIBIO JEeCATUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panyvecKne BbIPasKeHU s

[IpyMeHATh TOHSTHE CTENEHW C LEJIbIM II0KA3aTeJIeM, BBIMOJHSATh
npeoOpa3oBaHus BBIPAKEHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BrINomHATh TOXKIECTBEHHBIE MPEe00pa30BaHUs PAIMOHATILHBIX BBIPAKCHUN
Ha OCHOBE TIPaBUJI JCHCTBUI HAJ MHOTOUYICHAMH B aJIreOpandecKUMH APOOSIMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensTh Mpeodpa3oBaHus BEIPAKEHUM IS PEIICHUs Pa3IMYHbIX 3a7a4
U3 MaTEMAaTUKH, CMEXHBIX PEIMETOB, U3 PEATbHON IPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewrats nuHeliHble, KBaJApaTHbIE YPABHEHUS U PAllMOHAJIbHBIE YpAaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIIINE UCCIIEOBAHUS] YPABHEHU U CUCTEM YPaBHECHUM,
B TOM YHCJIE C MPUMEHEHUEM TpaduuecKux MpeAcTaBiIeHU (yCTaHABIMBATD,
UMEET JM YypaBHEHUE WM CUCTEMA YPAaBHEHHI pELICHHS, €CIH HMEET, TO
CKOJIbKO, U Mpoyee).

[lepexoauTh OT clioBeCHOH (HOPMYTUPOBKHU 3a7auu K €€ anredpandecKkon
MOJIEJIA C TOMOIIBI0 COCTABJICHUS YPAaBHEHHsS WM CHUCTEMBI YpPaBHCHMHH,
MHTEPNPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 33Ja4d IOJIyYEHHBIN
pe3yJbTar.

[IprMeHAT CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHHUSI, OLICHKH,
pelarh JUHEMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M UX CHCTEMBI, J1aBaTh
rpauuecKyr0 WIUTIOCTPAIMI0 MHOXECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUA

[TonnMaTth 1 UCTIOJIB30BATh (YHKIIMOHAIBHBIE MOHATUSI U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYEHUS ), ONMPENENATh 3HaueHue (YHKIUU MO 3HAYCHUIO
apryMeHTa, onpeensaTh CBOMCTBa (YHKIMU O €€ Tpaduky.



Ctpoutsb rpapuku 31eMeHTapHbIX QYHKUUNA BUJA:

y = kiX, y = x2, y = X3,y = ||, y = VX, ommcsIBaTh CBOICTBa YHCIOBOIL
dbynkuuu no e€ rpaduxy.

K konmy oOyuyenus B 9 kiacce oOydYaromuiics MOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIIbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBATH U YNOPSIAOUYNBATH PAIIMOHAIIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

Boimonusate apudmernyeckue AEUCTBUS C pallMOHAJIBLHBIMU YHUCJIaMH,
codeTrasi YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBIMOJIHATH BBIYUCICHUS C
UPPALMOHATIBHBIMHU YHUCIIAMH.

Haxonuth 3HaueHUs] cTeneHEeW C MEeNbIMU [OKa3aTeas MU U KOPHEM,
BBIYHCJISITH 3HAUCHUS YUCIIOBBIX BBIPAYKESHU.

OKpyrJIsSITh ICMCTBUTENbHBIC YHCIIA, BBINOJIHATH MPUKHUAKY pe3ysibTaTa
BBIYHCJICHUH, OIICHKY YMCJIOBBIX BBIPAKEHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiath nuHeHbIC W KBaJpaTHbIC YpaBHEHUS, YPaBHEHUSI, CBOASIIUECS K
HUM, NPOCTEHIIINE APOOHO-PAITMOHATBHBIC YPABHEHUSI.

Pemats cuctembl IByX JMHEWHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMU U
CUCTEMBl JIByX VYpPaBHEHHI, B KOTOPBIX OJHO YypAaBHEHHE HE SBIISIETCS
JINHENHBIM.

PemaTte TekcTOBBIE 3amaun  anreOpandecKuM CIOCOOOM C TOMOIIBIO
COCTaBJECHUS YpPaBHEHHMS WJM CHUCTEMBbl [IByX YpaBHEHHH C JByMs
EPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIIINE UCCIIEIOBAHNUS YPABHEHUM U CUCTEM YPABHEHUI,
B TOM YHCJIE C MPUMEHEHUEM TpaduuecKux MpeAcTaBiICHU (yCTaHABIMBATD,
UMEET JM YypaBHEHUE WM CUCTEMA YPAaBHEHHMI pEILICHHS, €CIH HMEET, TO
CKOJIbKO, U Mpoyee).

Pemates nuHeliHbIE HEPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300paxaTh
pelieHrne HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alKChIBaTh PEUIEHUE C MOMOIIBIO
CHMBOJIOB.

Pemiatb cucTeMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,
BKIIFOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO, H300paxaTh PEIICHHE CHUCTEMBI
HEPABEHCTB Ha YHUCJIOBOM NPsIMOM, 3alHUCHIBATh PEIICHHE C TOMOIIBIO
CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DyHKIUA

Pacno3naBath QyHKUMM H3y4YeHHBIX BUJOB. [loKa3pIBaTh CXeMaTHUYECKU

pacIooKCeHHEe Ha KOOPIWHATHOW IUIOCKOCTH IrpadukoB GyHKIMH Buaa: Y = KX,



y=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y= X, y = ||, B 3aBucumoctn ot
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATh CBOMCTBA () YHKLIHIA.

Ctpoutb 1 n300paxkaTh CXeMaTUYECKU rpaUKKU KBaIPATUUHBIX ()YHKLIHH,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3HaBaTh KBaApaTUUHYIO (QYHKUHIO 1O QopMmyne, NPUBOIUTH
MPUMEPHI KBAIPATUUHBIX QYHKLIUNA U3 peabHOM KU3HU, GU3UKHU, TEOMETPHH.

Yuc10BbIe 10CJIE0BATEBHOCTH U NIPOIPECCH

PacriozHaBaTh apu@METHUYECKYI0O U TE€OMETPUUYECKYIO NPOrpeccud Mpu
pa3HbIX cioco0ax 3a1aHusl.

BbInoNIHATH  BBIUMCIEHUS C UCHOJb30BaHUEM (opmyn N-To wieHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YIEHOB.

N300paxkath 4jeHbl MOCHEAOBATEIBHOCTH TOYKAMU HAa KOOPJIUHATHOMN
IUIOCKOCTH.

PemaTh 3a1aun, cBA3aHHBIE C YUCIOBBIMH MOCIEAOBATENBHOCTSIMHU, B TOM
quciae 3aJadyd U3 peaJbHOM KM3HM (C HCHOJIb30BAHUEM KaJbKYJIATOPA,
IU(GPOBBIX TEXHOIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KounyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudposbie)
pa3iesioB U TeM KounrtpoJbHbie
n/n Bcero o0pa3zoBaTe/ibHbIE
NporpamMmal padoTsI
pecypcsl
Yucna u
1 BBIYHCIICHUSL. 93 bu6mmoreka [IOK
PanmonansHbre https://m.edsoo.ru/7f415b90
qucna
9 Anrebpanyeckue 97 bubnuoreka [JOK
BBIPKCHHSI https://m.edsoo0.ru/7f415b90
3 YpaBHEHUS U 20 bubnuoreka [JOK
HEpaBeHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 bubnuoreka [JOK
rpaduku. OyHKIHH https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME N 9 bubmuoreka [JOK
00o0meHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB I1O0 103
[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

TEMATHYECKOE IINTAHUPOBAHMUE 8 KJTIACC

KoauvecTBo yacos
HaumeHoBaHue Mpax UCKTPOHHbIE
Ne THYeC (uudposbie)
pa3aeyioB M TeM KonrtpoJbhbie
n/n Bcero KHe o0pa3zoBaTe/ibHbI
NporpamMmal padoTsI
pa6oTt e pecypchbl
bl
AnreOpandeckue
1 BBIPKCHHUSI. 39 ) https://m.edso0.ru
AnreOpandeckas [7f417af8
IpoOb
Yucna u
) BLICICHIS 20 ) https://m.edsoo.ru
HEHH: [7f417af8
KBanpaTHbie KopHH
YpaBHeHud 1
HEpPaBEHCTBA.
KBanparubie https://m.edsoo.ru
3 24 2
YpaBHCHHS. [7f417af8
KBagpatubrit
TpEXWIECH
YpaBHeHusa u
4 HEPaBEHCTBA. 1 1 https://m.edsoo.ru
Cucrembl [7f417af8
ypaBHEHUH
v
5 H:a;;el{l{cﬁ; 10 1 https://m.edsoo.ru
P ' [7£417af8
Hepasencrtpa
Yucna u
5 BBIYUCIICHUSI. 8 1
CreneHsb C LeJIbIM
MOKa3aTeleM
DOyHKIUY.
5 Sj;;:;fe 21 1 https://m.edsoo.ru
' [7f417af8
Hucnosslie
GbyHKITII
8 [ToBTOpEHUE 1 1 1 https://m.edso0.ru
00o01IeHne [7f417af8
OBUIEE KOJIMYECTBO
YACOB I10 137 11 0
[MPOI'PAMME



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

9 KUIIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
HaunMeHoBaHHe
Ne (uudpossbie)
pa3aeyioB M TeM KoHTpoJbHbIE
n/n Bcero o0pa3oBaTejibHbIE
nporpaMmmsl paﬁoT],I
pecypchl
Yycia ¥ BEIYHUCIICHHUS. Bu6 110K
nomorexa

1 % 1 1
JleficTBuTeIIbHEIE 0 https://m.edso0.ru/7f419d08
qHcaa
YpaBHeHud u

) HEpaBEHCTBA. 17 1 bubnuoreka [IOK
YpaBHeHUs ¢ OJTHOU https://m.edso0.ru/7f419d08
MepEMEHHO N
YpaBHeHud u

3 HepaBeHCTBa. CUcTeMBI 20 1 bubmmorexa LOK

p o https://m.edso0.ru/7f419d08
YpaBHCHHIA
YpaBHeHud u
4 HEepaBeHCTBA 15 1 bubmmorexa [OK
p ) https://m.edso0.ru/7f419d08
HepaBencrtpa
bu6moreka [IOK
5 oD 16 1
YHIHH https://m.edso0.ru/7f419d08

5 UucmoBeie 20 5 bubnuorexa [JOK
OCJIEIOBATEILHOCTHU https://m.edsoo.ru/7f419d08
[ToBTOpEHME,

7 00001IeHME, 19 1 bubnuorexa [JOK
CHUCTEMAaTU3aIU https://m.edso0.ru/7f419d08
3HAHUH

OBHIEE KOJIMYECTBO
i 117 8

YACOB II10 ITPOTPAMME



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

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

1.

2.

3.

MaxkapsraeB FO.H., Munmrok H.I'., HemkoB K.W. u np. Anre6pa. 7 xnacc / [lox pen.
TensikoBckoro C.A. — M.: [Ipocsemienue, 2016.
MaxkapsraeB FO.H., Munarok H.I'., Hemiko K.W. u ap. Anre6pa. 8 xmacc / Ilox pen.
TensikoBckoro C.A. — M.: [Ipocsemienue, 2016.
MaxapsraeB FO.H., Munmrok H.I'., HemkoB K.W. u ap. Anre6pa. 9 xnacc / [lox pen.
TensikoBckoro C.A. — M.: [Ipocsemienue, 2016.

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJA

MaxkapsraeB FO.H., Munmiok H.I'. u 1p. Metoandeckue pekoMeHaamwu Juist 7-9
kiaccoB 2017 M.: IIpocBemenne

Anrebpa. 7 kmacc. Temarnueckue Ttectel / FO.I1. ymumsia, B.JI. Kporray3.— M.:
[Ipocsemenue, 2011.

Anrebpa. Jlunaktuueckue marepuansl. 7 knacc/ JI.W. 3BaBuy, JI.B. Ky3nenosa, C.b.
CyBopoBa — M.: [Ipoceemienue, 2012.

Anrebpa. 8 xmacc. Temaruueckue tectsl / FO.II. Qymuuba, B.JI. Kponrays. — M.:
[Ipocsenienue, 2011.

Anrebpa. 8 wiacc: aumaktudeckue marepuansl / B.M. XKoxos, F0.H. Makapebrues,
H.I''Munatok. — M.: [Ipoceemienue, 2014.

Anrebpa. 9 wmacc. Temarnueckue tectsl / FO.I1. Jyaunsia, B.JI.Kponraysz.— M.:
[Ipocsenienue, 2011.

Anrebpa. unaktudyeckue marepuainsl. 9 kinacc / KO.H. Maxkapsrues, H.I'. Muniok,
JL.M. KopotkoBa. — M.: IIpocsemienue, 2013.

N3yuenune anrebpbl B 7-9 k.. mocobume mis yuutener / FO.H. Makapsrues, H.I.
Munatok, C.b.CyBoposa, 1.C. IllnbikoBa. — M.: [Ipocsemenue, 2009.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

—https://resh.edu.ru/
—https://uchi.ru/
—https://www.yaklass.ru/
—https://learningapps.org/
—http://school-collection.edu.ru



