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PABOYAS ITPOT'PAMMA
y4eOHOro npeaMeTra
«AJITEBPA»

OCHOBHOTO 00111€T0 00pa3oBaHus
0a30BBIil ypoBeHb I 7-9 Ki1accoB

PIT PACCMOTPEHA
[IMO yuwuTeneir MaTeMaTHKA U HHOOPMATHKH

[Iporokon 3aceqanus ot 28.08.23 Nel,

pykoBoauTens [IIMO (Bunrept H.C.)
PIT COTJIACOBAHA
71
3am. aupekTopa mo YBP 7 4 / _(Pomuna E.A)
28.08.2023
PIT ITPUHATA B coctaBe OOII

Ha 3aceJaHHH Ie].COBEeTa
npoToko1 ot 28.08.2023 Nel,

npeacenarens [1C W (F'opbynosa .M. )

n. HoBoopck, 2023 r



HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma coctaBieHa mnocpeAcTBoM KoOHCTpykTopoM pabouux
nporpamm caiita «EnuHoe cogep:kaHue pabodyux HporpaMm» C MPUCBOEHHBIM
Homepom ID-682194.

Anrebpa sBisSeTCSs OAHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOILETo
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJOJKEHUsT 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTue y o0ydarommxcs
HAy4YHBIX MPEACTABICHUM O TMPOUCXOXKICHUM U CYIIHOCTH anredpanyecKkux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAayKOU SBJIICHUI U MPOILIECCOB
B NpUpOJie U OOIIECTBE, POJM MaTeMaTHYECKOro MOJEIMPOBaHUS B HAYYHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
U Ka4eCTB MBILUICHUS,, HEOOXOIUMBIX ISl aJanTallid B COBPEMEHHOM IHU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTU, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHSI U BBIBOJBI,
dopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca airedpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaloUIMXCsi: OHM HCHOJB3YIOT JIEYKTUBHBIE U
MHIYKTUBHBIE PacCy’KICHUsI, 0000IIeHNe U KOHKPETH3al1Io, a0CTparupoBaHue U
aHasmornto.  OOyueHue  anredpe  mpednosaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 sBIsSeTCs pealn3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B crpyktype mnporpammel yueOHOro Kypca «Ainredpa» s OCHOBHOTO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BBIYMCICHUSY, «ANreOpandeckue BhIpaXXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxpas u3 3TUX cofepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOECHCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxome wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
IIPUXOAUTCS JIOTUYECKU PACCy’KIaTh, HUCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOpPBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pas3zesiax
MaTeMaTHYeCKOr0o 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOITUMUCS
OCHOB  YHMBEpPCAJIBHOIO  MareMartmdyeckoro s3blka. ColepkaTreapHON U
CTPYKTYPHOH OCOOCHHOCTBHIO Y4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copnepxxanne nuHUM «Yuciia W BBIYMCIECHHS CIYXKUT OCHOBOM JIA
JaJbHEHIIeT0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTUYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS IOJIb30BATHCS AITOPUTMaMH, a
TaK)X€ PUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEIHEBHOMN



®U3HU. PazBUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBHBIMM W HPpAlMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
IIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JUHUM — « AITeOpandecKue BhIPaKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TIPEAMETOB M TMPaKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00111ero oOpa3oBaHusi Y4eOHbIH Marepuan TpYyNIUPYEeTCs BOKPYT
palMoOHAIBHBIX BRIpKEHUI. Anredpa IEMOHCTPUPYET 3HAUCHHE MAaTEMATHUKU Kak
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TakKke
JanbHellee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, IS OCBOCHHMS Kypca HWH(GOPMATHKH, M OBJIAJICHHUEC HaBbIKAMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
0o0ydJaromuMHCsl 3HaHUN O (QYHKIUSAX KaK BaKHEWIEeW MaTeMaTHYeCKOW MOJCIH
JUTSL OTIUCaHUSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUIA B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUN [IUBWIN3AINHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna # BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3ydenne yueOHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHE palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJdbHBIM TIOKa3aTeJIeM: OIpejeseHue, npeoOpa3oBaHue
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.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beraucienus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOroujeHa. Cio)KeHue, BHIYUTAHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWs, IMpaBujiia TPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JluneitHOE ypaBHEHHUE C IBYMS MEpEeMEHHBIMHU U ero rpaduk. Cuctema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Touku Ha npssmoil. UuciioBsle IPOMEXYTKU. PaccTosiHre 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 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe JTHMHEHHBIX YpaBHEHHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UppallMOHANbHBIX uKces. CBONCTBAa apu(METHIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllKiCh YNCIA.

AJire0panvecKne BbIpasKeHH s

KBanparuelii  TpEXuiieH, pas3jgokKEHHE  KBAApPaTHOIO TpEXWIEHa Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ayireOpandeckoi JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHble BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

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

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YpPaBHEHUN C JBYyMs IIepeMEHHbIMH. [Ipumepbl pemeHust cuctem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUN

[Tonsitne @ynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux dbynkumn. YUrtenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpaduKoB QYHKIIUH, OTPaXKAIOIINX pealibHbIE MPOLECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocTH, uX rpaduku. Oyuknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanmionanbHbie yuciaa, UppallMOHANIBHBIC YKCIa, KOHEUHbIE U O0€CKOHEYHBIC
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHCEN, apudmeTruyeckue JeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

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

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuika u olieHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsS] M 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 MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. 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 — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X 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.

DyHKIUHA

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

Ipaduxu gynkmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| 1 ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpPeccHu



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

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynel N-ro uieHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHne WiIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBJIEHUEM HMHTEpPECA K IMPOIUIOMY M  HACTOSIIEMY POCCHICKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO 3TUYECKUX MPOOIIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBJICHHOCTH, OCO3HAHUEM BAaXXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NESATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTro K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJIEACTBUI MJii OKPY>KaoIIeW Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAESATEIBHOCTh, B TOM YUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynupoBaTh UJIEH, TIOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OpPMYyTUpOBaThH W OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTUYeCKUX (PaKToOB, BBICTpAUBATH aAPryMEHTAIMIO, NPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBAThH CBOIO TIO3UIUIO, MHCHHUC;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITETTFHO (hOPMYITHPOBATH 00O0OIIEHHUST ¥ BBIBOJIBI MO pe3yiIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAINH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh ®  (HOPMYyIUpOBaTh CYXKICHHUS B COOTBETCTBHHU C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JIe 00CYXJICHHS 33a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK1aeMO TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme hOpMyITUpOBATh PA3HOTIIACHS, CBOM BO3PAKCHHUS,
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAWUBUAYaTbHONH pabOThl MpU pENICHUU YyYeOHBIX MAaTeMaTHYCCKHX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCyXaeHHus, OOMeH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyITHPOBAHHBIM yYaCTHUKAMU B3aMOJICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTHUBBI B JICSTCIbHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMUOKY, 1aBaTh OIEHKY IPHOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

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

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pasHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYH) B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJlbHBIMU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabpTaThl pEelIEHUs 3aJa4 ¢ y4€TOM OTpaHUYEHHUM, CBSA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKCHUNM TPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C MOMOIIBIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaIbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepATs, ABiseTCA
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHWHEWHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTtMeuaTh B KOOPAWHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOmMMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YyCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX M MAJIBIX YUCET C TIOMOIIBIO JECATUIHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAlMOHAIBHBIX BBIPAKCHUH
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUs] M HEPAaBEHCTBA

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

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMEHCHUEM rpadUUYeCKUX MPECTaBICHUN (YCTaHABINBAaTh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3yybTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKINHA

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kix, y = x%, y = x°,y = x|, Yy = VX, OmuchIBaTh CBOICTBa UYHCIIOBOI
byHKIMM 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOyYaromiuiicss MONYYHT CIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimmonuaTe  apudmeTHdecKkue JCUCTBHS C PAlMOHAIBHBIMU  YHUCIIAMH,
couetass YCTHbIE W TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyrasTh [E€UCTBUTENBHBIE YKCIA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBoaUTH MPOCTEUIINE UCCIEIOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHUCIIOBOM NPSMOM, 3alUCHIBATH PELICHUE C IMOMOUIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA MTPU PEIIEHUH PA3JIUYHbBIX 33]1a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 pEeaTbHOU KU3HU, (QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTPECCHil, CyYMMBI MIEPBBIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
1 Yucia u BeIdnciieHUs. PanmoHaabHEIe o5 9 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 4
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 2
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
3(BKP, IIKP, bu6mmoreka [IOK
5 IT 0600 6
OBTOPEHHE I 0DODIEHHE HKP) https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 12 0



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1 2
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 1 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 5 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9 1
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 3
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 12 0



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 1 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 5 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 2 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 3 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11 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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka flata
u/n IIpumeyanus
ITo niany | Ilo ¢gakry
1 [ToBTOpenue. 3amaun Ha IPOOH, TPOLICHTHI U3
peabHOM NpakTUKU. PeaibHbIE 3aBUCUMOCTH.
2 [ToBTOpenue. [IpusHaku 1eIMMOCTH, Pa3IoKEHHUE
Ha MHOKUTEJIM HATypaJIbHBIX YHCEI.
3 | BxoaHasi KOHTpoJIbHasi paGoTa
4 | PaninoHa bHBIC YnCTIa
5 | YucnoBble BBIpAKEHUS
6 | YucnoBble BRIpaKECHHS
7 | BelpaxxeHusl ¢ mepeMEeHHBIMU
8 | BelpakeHus ¢ nepeMeHHBIMU
9 | CpaBHeHUWe 3HAUCHHIA BBRIPAKCHUH
10 | CpaBHeHHe 3HAUYCHUI BBIpAKCHUN
11 | CsoiicTBa nelicTBUI Hal YHUCIaMU
12 | CgoiicTBa IelicTBUI HaJl YHUCIaMU
13 TomneCTBav. TosxxnecTBeHHBIC TPE0OpPa30BAHMS
BBIPAYKEHUI
14 TomneCTBav. TosxxaecTBeHHBIE TPE0OpPaA30BaAHUS
BBIPAKEHUI
15 KonTpoabHasi padora Nel nmo reme: «Uucaa,
BbIPasKeHMS], TOKIECTBA, YPABHEHUI»
16 YpaBHEHHS U €0 KOPHH.
[IpaBuina mpeoOpa3zoBaHus ypaBHEHUH.
17 | Jlunelinoe ypaBHEHHUE C OJTHOU MTEPEMEHHOMN
18 | Jlunelinoe ypaBHEHHUE C OJTHOW MTEPEMEHHOMN
19 | Pemenue 3aga4 ¢ IOMOINIbIO YpaBHEHUM
20 | Pemenue 3a/1a4 ¢ MOMONIbIO YPAaBHEHHIA
21 | Pemenue 3a/1a4 ¢ MOMOUIbIO YPAaBHEHHIA
22 | Pemenue 3a/1a4 ¢ MOMONUIbIO YPAaBHEHHIA
23 | ®opmyIbl
24 KonTpoabHas pabdora Ne2 nmo teme: «Umucaa,
BbIPAKEHMS, TOKAECTBA, YPABHEHU»
Koopaunara Touku Ha npsimoii. Huciaossie
25 | npomexyTKku. PaccTosiHre Mex Ty IBYMSI TOUKaMU
KOOPAMHATHOU IIPSIMOIA.
26 | Yto Ttakoe GhyHKIUS




27

Brruncnenue 3naueHnii QyHKIMM 110 hopMmyne

[IpsimoyrosnpHas cucreMa KOOpAUHAT Ha

28 | minockoctu. [Ipumeps! rpaduKoB, YTeHUE
rpaduKoB.

29 | I'paduxk dpyaximu. CBoiicTBa GyHKINU.

30 | Ilpsimasi mpomoOPIMOHAIBHOCTH | €€ TpaduK

31 | [Ipsimast mponopIMOHAILHOCTH U €€ rpaduk

32 | Jlunetinas GyHkums u e€ rpaduk

33 | Jlunelinas GyHkums u e€ rpaduk

34 | Jlunetinas yHkums u e€ rpaduk

35 | KycouHo-3ananHbIe QYHKINN

36 | KonTpoabHas pa6ora Ne3 no teme: «@yHKIMN»

37 Omnpenenenre CTENEHH ¢ HaTypallbHbIM
MoKa3aTesieM

38 | YMHOXEHHE U IeNleHue CTeNeHen

39 | YMHOXeHHE U JeIeHNe CTEIEHEN

40 | Bo3BeneHue B CTETICHb IPOM3BENICHNS U CTETICHU

41 | Bo3BesneHue B CTENEHb NPOU3BEACHUS U CTEIIEHH

42 | OHOYJICH M €TO CTaHIAPTHBIN BH]T

43 YMHOXEeHHEe 0THOWIECHOB. Bo3BeneHe ofHOWIeH
B CTCIICHb

44 | dynxmmn y = X2 1y = X3 1 ux rpadukn

45 | dynxmun y = X2 1y = X3 u ux rpadukn

46 | KonTpoJbHasi padoTa 32 mepBoe moJIyrojame.

47 | O mpOCTHIX U COCTABHBIX YHCIIAX

48 KonTpoabHasi padora Ne4 no reme: «CreneHnb ¢
HATYpPaJbHbIM NOKAa3aTeJIeM»

49 | MHOTOYICH U €r0 CTaHIAPTHBIN BH]T

50 | CnoxeHue U BBIYUTAHUE MHOTOYJICHOB

51 | CnoxeHue U BBIYUTAHUE MHOTOYJICHOB

52 | CnoxxeHue ¥ BBIYUTaHHE MHOTOYJICHOB

53 | YMHOXEHHE 0JJHOWIeHAa HA MHOTOWICH

54 | YMHOXEHHE 0JJTHOWICHAa HA MHOTOWICH

55 | YMHOXeHHe 0JHOWIeHa HA MHOTOWICH

56 | BeiHecenue o011ero MHOXKHUTENS 38 CKOOKHU

57 | BeiHeceHue o0IIero MHOXKHUTENS 32 CKOOKU

58 | BeiHeceHue o0IIero MHOXKHUTENS 32 CKOOKU

59 KonTpoabsHnas pabora NeS nmo teme:
«MHOro41eHbI»

60 | YMHOXEeHHE MHOTOUWICHA HA MHOTOWICH

61 | YMHOXeHHEe MHOTOUYWIEHAa HA MHOTOWICH

62 | YMHOXEHHE MHOTOWICHA HA MHOTOWICH




Paznoxxenne MHOTOYICHA Ha MHOXKHUTEIH

63
croco0OM TPyNIUPOBKU

64 PaznoxeHrne MHOrO4WIeHa Ha MHOKUTEIN
croco0OM IpyINIUPOBKU

65 PaznoxeHrne MHOrOWIeHa Ha MHOKUTEIN
croco0OM IpynmupoBKH. Jlenenne ¢ ocTaTkoM

66 KonTpoabHnas padora Ne 6 mo Teme:
«MHOro4JeHbI»

67 BosBenenue B KBajipaT 1 B KyO CyMMBI U Pa3HOCTH
JIBYX BBIPAKCHHM

68 BosBenenne B KBazIpaT B KyO CyMMBI U pa3HOCTH
JIBYX BBIPAKCHUM

69 BosBenenue B KBajIpaT H B KyO CyMMBI U pa3HOCTH
JIBYX BBIPAKCHUH

70 PaznoxxeHne Ha MHOKUTEIN ¢ IOMOIIBIO (POPMYIT
KBaJ[paTa CyMMBI M KBaJIpaTa pa3HOCTH

71 PaznoxxeHne Ha MHOKUTEIH ¢ IOMOTIBIO (hOPMYIT
KBaJ[paTa CyMMBI M KBaJIpaTa pa3HOCTH

79 YMHOXEHHE Pa3HOCTHU JABYX BBIPAKCHUH HA X
CyMMY

73 YMHOXEHHE Pa3HOCTH JABYX BBIPAKCHUH Ha X
CyMMy

74 | Pa3znoxxeHne pa3HOCTH KBAJAPATOB HA MHOKHUTEIIH

75 Pa3noxenne Ha MHOXKUTENN CYMMBI U Pa3HOCTH
Ky0OOB

76 Pa3noxeHne Ha MHOXKUTENIN CYMMBbI H pa3HOCTH
KyOOB

77 KonTpoabHasi padora Ne7 no reme: «@opmyJibl
COKPAIIEHHOT0 YMHOKEHUI»

78 | [IpeoOpazoBaHue 1EIOTO BBIPKEHUS B MHOTOUJICH

79 | IIpeoOpa3oBaHue IENOTO BBIPAKEHUS B MHOTOYJIEH

80 | I[IpeoOpazoBaHue 1EIOTO BBIPKEHUS B MHOTOUYJICH

81 [IpumeHeHue pa3aMyHbIX CIOCOO0B IS
pa3noKeHus: Ha MHOXKHUTEIU

82 [IpumeHeHue pa3aMyHbIX CIOCOO0B IS
pa3noKeHUs: Ha MHOKHUTEIU
[IpumeHeHue pa3aMyHbIX CIOCOO0B IS

83 | paznokenust Ha MHOKUTENU. Bo3Benenue
JIBY4JICHA B CTENICHb.

84 KonTpoabHnas pabora Ne§ nmo teme:
«IIpeoOpa3oBanue HeIbIX BbIPAKECHU D)

85 | JIuneliHoe ypaBHEHUE C ABYMS IEpEMEHHBIMU

86 I'padux TMHEHHOTO YpaBHEHUS C ABYMS

TICPCMCHHBIMU




I'paduk TMHEHHOTO YpaBHEHHS C ABYMS

87
nepeMEHHBIMHU
Cucrembl TUHEMHBIX YPAaBHEHUH C IBYMs

88 | mepemenusiMu. ['paduueckuii crocod peneHus
CHCTEM.
CucremMbl TUHENHBIX YPAaBHEHUH C IBYMs

89 | mepemenHsiMu. [ paduueckuii criocod pemeHus
CHUCTEM.

90 | Coco6 moacTaHOBKH

91 | Coco6 moacTaHOBKH

92 | Coco6 mocTaHOBKH

93 | Crocob cnoxeHus

94 | Crioco6 cnoxeHus

95 | Crioco6 cnoxeHus

96 | Pemenwue 3a7a4 ¢ MOMOIIBIO CHCTEM YpaBHEHHH

97 | Pemenne 3a1a4 ¢ MOMOIIBIO CHCTEM YpaBHEHHH

98 JInneliHbIE HEPABEHCTBA C ABYMs IEPEMEHHBIMU U
WX CUCTEMBI

99 KonTpoabHast padora Ne 9 mo teme: "Cucrembl
JINHEHHBbIX YPaBHEeHUi"

100 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca
7 xiacca, 0000IeHIEe 3HAHMUI

101 | UToroBasi KOHTPOJIbHAs padoTa

102 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB Kypca

7 xiacca, 0000IeHIEe 3HAHUI




8 KUIIACC

N Jlara
Tema ypoka IIpumeyanus
n/n ITo niiany | Ilo ¢gakry
1. | IloBTopenue.
2. | BxogHasi KOHTpoJIbHasi padora.
3. | PanmonanbHbBIC BRIPAKCHHUS
4. | OcHOBHOE CBOMCTBO JApo0OH.
5. | Cokpamenue npobeit
6. | CiioxeHue U BEIYUTAHUE IPOOCH ¢ OMHAKOBBIMU
3HAMCHATEIISIMHU
7. CrnoxeHue U BEIYUTaHUE IPOOeH ¢ OTMHAKOBBIMHU
3HAMCHATEISIMU
8. | CnoxeHnne v BEIYATaHHUE APOOEH ¢ pa3HBIMU
3HAMEHATEISIMHU
9. | Cnoxenne 1 BEIYATaHHUE APOOEH ¢ pa3HBIMU
3HAMEHATEISIMU
10. | KouTpouabhasi padora Nel«PauuoHajJbHbIe 1poou
H UX CBOICTBA»
11. YMHoxeHue npooeii. BozBenenue npobeii B cTereHb
12. Jlenenne npobeii
13. Jenenne npobeit
14. | IIpeoOpa3oBaHue parMOHAIBHBIX BRIPAKCHUI
15. | I[IpeoOpa3oBaHue parOHAIBHBIX BRIPAKCHUI
16. | ®ynkuus Y =k/x u e€ rpadux.
17. [IpencraBnenue 1poOM B BUJE CYMMBI IBYX IPOOCH.
18. | KonTpoJbHasi pa6oTa Ne2 «Onepanuu ¢ ApooOsIMH.
JApoOHO — pannoHaJIbHAsA (PYHKIUSD)
19. | JlelficTBUTENbHBIEC YKCIIA.
20. | KBampaTtHbie KOpHUA. ApUdMETHYECKUA KBAIPATHBINA
KOPEHb
21. | VpaBuenue X’ =a
22. | VpaBHenue X’ =a
23. | Haxoxnenue npuOmMKEHHBIX 3HAYCHHUHM KBaIPATHOTO
KOpHS
24. | dynkuus y = /x, ee rpaduk u cBoiicTBa.
25. | KBampatHblil KOpeHb U3 IPOU3BENCHUS U IpOOH
26. | KBampatHbIil KOpeHb U3 TPOU3BEIEHUS U IpOOH
27. | KBamparHblil KOpEeHb U3 CTENICHU
28. | KonTpoabHas pa6ora Ne 3 «Ilousitue apudme-




THYECKOI'0 KBaIpATHOI'O KOPHSA M €ro CBOMiCTBa»

29. | BoiHecenue MHOXKUTEIIS 32 3HAK KOPHS

30. | BHecenre MHOXKHUTENS MO 3HAK KOPHS

31. | [IpeoOpa3zoBanue BBIpaXKEHUI, COaCPKALIUX
KBaJIpaTHBIC KOPHH

32. | [IpeoOpazoBanme BhIpaXKEHHI, COAEPKAIUX
KBaJipaTHbIE KOpHU. [IpeoOpazoBanne TBOWHBIX
pauKaioB.

33. | KonTpoabHas pabora Ned4 «[IpumeHeHHe CBOICTB
apu(MeTHYECKOr0 KBAJIPATHOI0 KOPHS

34. | HenosHple KBaipaTHBIC YpaBHEHHUS

35. | HenonHple KBaipaTHBIC YpaBHEHHUS

36. | ®opmyra KOpHEH KBaJIpaTHOTO YpaBHEHUS

37. dopmysia KOpHEN KBAJPaTHOTO YPABHEHUS

38. | Pemenne 3amau

39. | Pemenne 3agau

40. | Teopema Buera

41. | Teopema Buera

42. | KourpoabHasi pagora Ne 5 «kKBagpaTHbie ypas-
HEHUSD

43. | KBagpaTHbIil TpEXWIEH U €0 KOPHU

44, | KBagpaTHbI TPEXWIEH U €r0 KOPHU

45. | KonTpoabHas padoTa 3a mepBoe moJayroamne

46. | PaznokeHue KBaJIpaTHOTO TPEXWICHA HA MHOKHUTEIH

47. | PaznokeHue KBaJIpaTHOTO TPEXWICHA HA MHOKHUTEIH

48. | Pa3nokeHne KBaJIpaTHOTO TPEXUIeHa HA MHOKUTEIH

49. | Pemenue qpoOHBIX pallMOHAIBHBIX YpaBHEHUH

50. | Pemenue npoOHBIX pallMOHATBHBIX YPABHCHHI

51. | Pemenue npoOHBIX pallMOHATBHBIX YPaBHCHUI

52. Pemtenue 3amay

53. Pewtenue 3amay

54, Pemtenue 3amay

55. | YpaBHeHuUe ¢ ABYMS IEPEMEHHBIMU U €ro rpaduk

56. | YpaBHeHuUe ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk

57. | UccnenoBaHue cucteM ABYX JUHEHHBIX YpaBHEHUI C
JIBYMsI IEPEMEHHBIMU

58. HccnenoBanue cucTeM ABYX JIMHEMHBIX YPAaBHEHUN C
JIBYMsI IEPEMEHHBIMU

59. | I'padmueckuii cnocol pemeHust CUCTeM YpaBHEHUH

60. | I'padmueckuii cnocol pemeHust CUCTeM YpaBHEHUH

61. | Anrebpanyeckuii crnocod peueHus CucTeM

ypaBHEHUN




62.

AunreOpandeckuii crocod pemeHus CUCTeM
YpaBHEHUI

63. | Anrebpanyeckuii crocod pemeHus CUCTeM
ypaBHEHUH

64. | Pemenue 3amau

65. | Pemenue 3amau

66. | YpaBHeHue ¢ mapameTpoM

67. | KonTpoabHas pa6ora Ne 6 " Ipooubie
pauuoHaNbHbIe ypaBHeHHsl. CHcTeMbl YpaBHEHU
¢ IBYMs NepeMeHHbIMH'"".

68. | UncnoBbie HEpaBEHCTBA

69. | CBoiicTBa YMCIIOBBIX HEPABEHCTB

70. | CnoxeHue v yMHOXKEHHE YHCIIOBBIX HEPABEHCTB

71. | CnoxxeHue 1 yMHOXKE€HUE YHCIIOBBIX HEPABEHCTB

72. | llepecedenune u 00beAMHEHNE MHOXKECTB

73. | UncioBbie MPOMEKYTKH

74. Pemienne HepaBEHCTB C OJTHOW MEPEMEHHON

75. | Perienuie HepaBeHCTB C OJTHOM IepeMEHHOM

76. | Pemenne crcteM HEpaBeHCTB C OJHOM MEpeMEHHOMN

77. | Jloka3zaTenbCTBO HEPABEHCTB.

78. | KonTpoanHasi pa6ora Ne 7 "HepaBencTna'

79. Oynkiusa. O0IacTh ONpeEICHUS 1 MHOXKECTBO
3HAYCHHUH (QYHKITIH

80. | Urenue cBoiicTB pynkumu no e€ rpaduxy. [Ipumepsr
rpaduKoB QPyHKIMI, OTpaKaIONUX peaTbHbIe
IIPOLECCHI.

81. | CpoiicTtBa yHKIIMH

82. | CpoiicTBa pyHKIIMH

83. | CBoiicTBa QpyHKIHH.
Oyuxupn y = X2, y = X3, y = VX, y=|x|.

84. | CpoiicTBa TuHEHHON GYHKITUN

85. CpoiicTBa THMHEWHON QYHKINU

86. | CpoiictBa dynkiwmii Yy =k/x

87. | CpoiictBa dhynkiwmii Y =k/x

88. | CpoiictBa dhynkiwmii Y =k/x

89. CpoiicTBa (yHKIMIA Y = Vx

90. CpoiicTBa (yHKIMIA Y = \x

91. | Henas u npoOHast yacTu yucia

92. | KonTpoabHnas pa6ora Ne 8 mo teme: «DyHKIMs U
ee CBOIicTBa»

93. | OmpeneneHue CTENEHN C LEIbIM OTPULIATEIbHBIM

IIOKa3aTcJICM




94.

CBoliCTBa CTEICHH C OCJIBIM ITIOKa3aTCJICEM

95. | CBoiicTBa CTENECHH C IIEJBIM MTOKA3aTelIeM
96. | [lonsiTHe CTaHAAPTHOTO BHUJIA YMCIIA
97. | Pemenue 3aa4 ¢ OOJNBIIMMH U MaJIBIMU
YHCIaMH
98. | ®ynkuun y=x"! u y=x"? M uX CBOWCTBa
99. | KonTpoabsHas pa6ora Ne 9 o teme: «CreneHn ¢
1eJIbIM N0Ka3aTeaemM»
100. | IToBTOpeHHE OCHOBHBIX MOHATHI U METOJOB KypCcOB 7
# 8 Kj1accoB, 0000IIeHre 3HAHNN
101. | MroroBasi KOHTPO.IbHasi padoTa
102. | IloBTOpEHHE OCHOBHBIX MOHATHI U METOJOB KypCcOB 7

H 8 KiaccoB, 00001IeHe 3HAHNI




9 KUIIACC

[ara
Ne T b
eMa OKa Ilo HMEYaHU
n/n yp ITo dpakry
IaHy
1 BBoanoe noBropenne kypca ajnredpsl 7-8 kinacca
2 BBoanoe noBropenue kypca ajnredpsl 7-8 kiacca
3 BBoanoe noBropenne kypca ajiredpsl 7-8 kimacca
4 BxonHasi KOHTpoJIbHas padoTa
5 MHO3K€ECTBO ACMCTBUTEIBHBIX YHCEIT
6 JeicTBus HaJ NS CTBUTEILHBIMU YHCIIAMU
7 CpaBHeHUE IeHCTBUTENbHBIX YHCEN, apu(MeTnyecKue
JICUCTBUS C ICHCTBUTEIBLHBIMH YUCTIAMH
8 CpaBHeHHE IeHCTBUTENBHBIX YHCEN, apu(MeTnyecKre
JICUCTBUS C ACHCTBUTEIHLHBIMHM YHCIIAMH
9 [TpubmxE€HHOE 3HAUYCHNUE BEIMYNHBI, TOYHOCTD
pUOIKEHUS
10 Oxkpyrnenue yucen. [Ipukuika 1 olieHKa pe3ysibTaTOB
BBIYUCIICHUSI.
11 Pa3mepbl 00bEKTOB U AJTUTENBHOCTH MPOLIECCOB B
OKPY’)KaIOIlIEM MUDE.
12 Pemrenne nmpakTHKO-OPUEHTUPOBAHHBIX 3a71a4.
13 Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 3a71a4.
14 Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 3a71a4.
WKHJIKA U OLICHKA Pe3yJbTaTOB BBIYUCIICHUH.
15 IT e e e
16 TouHOCTB MpencTaBICHUS IEHCTBUTEIBHBIX YHCET B
BHJIC JIECATUYHBIX ApoOeit. Yncmo nt
17 KonTpoabHast padora Ne 1 mo teme
«JleiCTBUTEJIbHbIE YHCJIA».
18 CBOWCTBO Y€THOCTH M HEUETHOCTH (YHKITUH.
BOWCTBO YE€THOCTU M HEYETHOCTHU KIIUU.
19 C
20 I'paduku Gyaxuuii: y = KX, y = kx + b, y=K/X, y=x3,
y=+v/x, Y=|X| 1 ux cBoiicTna.
91 I'paduku Gyaxuuii: y = KX, y = kx + b, y=K/X, y=x3,
y=+v/x, Y=|X| u ux cBoiicTna.
29 I'paduku Gyaxuumii: y = KX, y = kx + b, y=k/X, y=x3,
y=+v/x, y=|X| u ux cBoiicTaa.
93 I'paduku Gyaxuumii: y = KX, y = kx + b, y=k/X, y=x3,
y=+/x, y=|X| u ux cpoiictaa.
24 ®ynkuus y = ax?, ee rpaguk v CBONCTBA.
KU Y = ee rpauk 1 CBOMCTBaA.
25 (0] ax?,




Crenennble (QyHKIMU C HATYpaJIbHBIM MOKa3aTeiaeM 2
1 3, uX rpauKu U CBOWCTBA.

26 I'papuku pynxkimii y = ax? +n,y = a(x — m)%

27 I'paduku pynkimii vy = ax? +n,y = a(x — m)2.

28 KBanparnunas ¢ynkius, e€ rpaduk 1 cBOicTBa

29 [Tapabona, KoOOpAMHATHI BEPIIMHBI TAPa0OJIbI, OCh
CUMMETPUHU 11apaboJIbl

30 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPA0OJIbI, OCh
CUMMETPUHU 11apaboJIb

31 JlpoOHo-nuHelHas pyHKuus u ee rpaduk.

32 JlpoOHo-nuHelHas pyHKIMA U ee rpaduk.

33 KonTposabHas padora Ne 2 no teme «PyHKIMN

34 Ilenoe ypaBHEHHE U €TO0 KOPHHU.

35 JInnennoe YPaBHEHHE. Pemenne ypaBHeHui,
CBOJISIIIIAXCS K JTMHEHHBIM

36 KBagparHoe ypaBHeHue. Penienue ypaBHEeHHI,
CBOJISIIIMXCS K KBAJIPATHBIM

37 BukBanparHeie ypaBHEHUS

38 Perrenne npoOHBIX pallMOHAIHHBIX YPaBHEHUH

39 Perrenne npoOHBIX pallMOHATIHHBIX YPAaBHEHUH

40 KoHTpoabHas padoTa 3a mepBoe moJyroamne
Pemienne TeKCTOBBIX 337124 C TOMONIBIO YPAaBHEHUM.

41 Pemienune ypaBHeHMit TpeTell 1 4eTBEPTON cTeNeHeN
pa3n0oKeHNEM Ha MHOKHTEIIH.

42 Pemrenne TeKCTOBBIX 33724 C IOMOIIBIO YPABHCHHUIA.

43 Pemrenne TeKCTOBBIX 33724 C IOMOIIBIO YPABHCHHUIA.

44 KOHTPOJILHaSI paﬁPTa Ne3 o Teme «YpaBHeHus ¢
O/IHOI epeMeHHOo»
JIuHeitHbIe HEpaBEHCTBA C OJHOM MTEPEMEHHOM.

45 Pemienne HepaBeHCTB BTOPOM CTENEHU € OAHOM
IIEPEMEHHOM.

16 Pemenune HEPABEHCTB BTOPOM CTENEHU C OJTHOU
IIepEMEHHOM.

47 PenieHne HepaBeHCTB METO/I0M UHTEPBAJIOB.

48 PenieHne HepaBeHCTB METO/I0M UHTEPBAJIOB.

19 HekoTopble mpueMbl peleHns HEeJbIX YpaBHEHUI.

50 HekoTopble mpueMsbl pelieHus HeNblX YpaBHEHU.

51 KOHTp?HLHaH paﬁoTua Ne 4 no teme «HepaBencraa
C O/IHOIi NMepeMeHHOi»

52 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk

53 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk

54 CucreMa BYX JMHEHHBIX YPAaBHEHHH C ABYMsI

TNICPCMCHHBIMU U eé pCIICHUC




Cucrema 1ByX JJMHEHHBIX YPAaBHEHUM C IByMs

55 N
IIEPEMEHHBIMU U €€ pellIeHne
56 Cucrema 1ByX JMHEHHBIX YPAaBHEHUM C IBYyMs
IIEPEMEHHBIMU U €€ pellIeHue
57 Cucrema 1ByX JJMHEHHBIX YPAaBHEHUM C JByMs
IIEPEMEHHBIMU U €€ PELICHUE
58 Pemrenne cucrem 1ByX ypaBHEHUM, OJHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOU CTEIICHH
59 Pemrenne cucrem 1ByX ypaBHEHUN, OHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOU CTEIICHH
60 Pemrenne cucrem 1ByX ypaBHEHUM, OJHO U3 KOTOPBIX
JIMHEWHOE, a IPYro€ — BTOPOU CTEIICHH
61 Pemrenne cucrem 1ByX ypaBHEHUM, OHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOU CTEICHH
62 HccenenoBanue cucteMsl IByX JIMHEWHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU
63 Pemrenne TeKCTOBBIX 3a7a4 € MOMOIIBI CUCTEM
YPAaBHEHUH BTOPOU CTEIIECHM.
64 Pemrenne TeKCTOBBIX 3a7a4 € MOMOIIBI CUCTEM
YPaBHEHUN BTOPOU CTEIICHH.
65 KonTtpoJubHas padora Ne S o teme «YpaBHeHUs €
ABYMS NlepeMeHHbIMHU U UX CHCTEMbD)
66 HepaBeHcTBa ¢ 1ByMs IepEMEHHBIMH.
67 HepaBeHcTBa ¢ 1ByMs TIepEMEHHBIMH.
68 I'padpuueckast UHTEpIIpEeTALUs HEPABEHCTB U CUCTEM
HEPABEHCTB C IByMsI IEPEMEHHBIMU
VCTEMBI HEPABEHCTB C IBYMsI IEPEMEHHBIMH.
69 Cucre €paBEHCTB C epeme
VICTEMBI HEPABEHCTB C IBYMsI IEPEMEHHBIMHU.
70 C e epeme
71 HekoTopseie mpueMsl pelieHus: CUCTEM YPaBHEHHH €
JBYMs IEPEMEHHBIMH.
79 HekoTopseie mpueMsl pelieHus: CUCTEM YPaBHEHHH €
JBYMs IEPEMEHHBIMH.
73 KontpoabsHnas padora Ne 6 nmo reme "HepaBencrBa
U MX cUcTeMbl"
74 [ToHsTHE YNCIOBOM MOCIEI0BATEIBHOCTH
75 CnocoOblI 3a/1aHNs YUCIOBBIX [I0CIIEI0BATEIbHOCTEH.
76 Onpenenenus apuMeTHUECKON IPOrPECCUu.
@dopmyibel N-ro wieHa apupMeTHIECKOI MPOrpecCHH.
77 Onpenenenus apuMeTHUECKON MTPOrPECCUH.
@opmMyaiel N-ro wieHa apupMeTHIEeCKOH MPOrpecCHH.
78 Onpenenenus apuMeTHUECKON MTPOrPECCUH.
@DopMyiiel N-ro wieHa apupMeTHIECKOI MPOrpecCHH.
79 dopmyna CyMMBl 7 TIEPBBIX WICHOB apu(METHUECKON

POrpeccHu




®opmyna CyMMBI 7 TIEPBBIX WICHOB apu(METHUECKON

80 | mporpeccuu
dopmyna CyMMBI 7 TIEPBBIX WICHOB apu(METHUECKON
81 | mporpeccuu
82 KonTposabHas padora Ne7 mo teme
«Apupmernyeckasi MPorpeccusd
83 Ornpenenenue reOMeTpI/IqechOI?I nporpeccun. @opmyna
1-TO YJ€HAa F€OMETPUUYECKOM MPOTrpeCcCUr
84 Ornpenenenue reOMeTpI/Iqechoﬁ nporpeccun. @opmyna
n-TO YJeHa FreOMETPUUYECKOM MPOrpeccuu
85 @opMyIta CyMMBI 71 IEPBBIX WICHOB F€OMETPUUYECKON
IpOrpeccuun
86 @opMyIta CyMMBI 71 IEPBBIX WICHOB F€OMETPUUYECKON
IPOrpeccuun
87 @opMyia CyMMBI 71 IEPBBIX WIEHOB F€OMETPUUYECKON
IPOrpeccuun
88 MeTtoa MaTeMaTH4eCKON HHIYKITHH
89 JIMHENHBIN ¥ 3KCIOHEHITUAIBHBIA POCT
90 CioHbI€ POUEHTHI
91 KonTpoabHast padora Ne 8 mo teme
«['eomeTpHuyecKasi Nporpeccus»
9o [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
[IponeHThl, OTHOLIEHHUS], TPOIOPLUHU
93 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
YpaBHEHHUS U UX CUCTEMBI.
94 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HaHUH.
Pemienne TeKCTOBBIX 33714 apuPMETHUECKUM CIIOCOOOM
95 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HaHUH.
Pemenne TeKCTOBBIX 33714 apu(PMETHUECKUM CIIOCOOOM
[ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus 3HaHUH.
96 | [IpeoGpa3oBanue anredpanvdecKux BhIPAXKEHU,
JOITYCTUMBIE 3HAUEHUS
97 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HaHU .
ODYHKIMU: IOCTPOEHHE, CBOICTBA U3YUCHHBIX (DYHKIUN
98 [ToBTOpenue, 06001IeHNE U cUCTeMAaTU3allus 3HAaHU .
QDYHKINMU: IOCTPOCHHE, CBOMCTBA U3YYEHHBIX (DYHKIIMMA
99 IToBTOpeHue, 0000IIeHNE U CUCTEMAaTH3aIMsI 3HaHUH.
I'paduueckoe penieHre ypaBHEHUH U UX CUCTEM
100 | HWroroBasi KOHTPOJILHAsA padoTa
101 | O6oOmenne U cucTeEMaTU3ANNS 3HAHUA
102 | O6oOmenne U cucTEMaTU3ANS 3HAHUI




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

Matremaruka. AnreOpa: 7-i kiacc: 0a30BBI YpOBEHb: yueOHHK, 7 kiacc/ MakaperaeB HO.H.,
Munarox H.I'., Hemixos K.W. u npyrue; nox pen. TensikoBckoro C.A., AKIIMOHEpHOE 00I11€CTBO
«M3narenscTBO «lIpocBemenue»
Maremaruka. AnreOpa: 8-i kiacc: 0a30BBI YpOBEHb: yueOHHK, 8 kiacc/ MakaperaeB HO.H.,
Munatox H.I'., Hemukxos K.W. u npyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEPHOE OOLIECTBO
«M3narenscTBO «lIpocBemenue»
Maremaruka. AnreOpa: 9-i kmacc: 0a30BBI YpOBEHb: yueOHHK, 9 kiacc/ MakaperaeB HO.H.,
Munarox H.I'., Hemixos K.W. u npyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEPHOE OOLIECTBO
«M3narenscTBO «IIpocBemenne»
MaremaTrka. BeposTHOCTh M craThcThKa: 7-9-e¢ Kilacchl: 0a30BBIH YpOBEHB: y4eOHUK: B 2
yacTsax, 7-9 kmaccel/ Beiconkuit U.P., Amenko WU.B.; mox pen. Amenko W.B., AxunonepHoe
oburectBo «M3narenscTBo «lIpocBemenue»
Matremaruka. ['eomeTpus: 7-9-e xiraccel: 0a30BBI YpOBEHB: YUeOHUK, 7-9 Kiacchl/ ATaHacsH
JI.C., byryzoB B.®., Kamomuer C.b. u apyrue, AxmuonepHoe o6OmecTBo «M3maTenbcTBO
«IIpocsemenue»

METOJAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

Maremaruka. Anredpa: 7-i1 kimacc: 6a30BbIil ypoBeHb: yueOHUK, 7 kinacc/ MakaperueB 1O0.H.,
Munmiok H.I'., Hemkos K.W. u apyrue; nox pen. TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenbctBO «lIpocBemenue»

Maremaruka. Anrebpa: 8- kiacc: 0a30BbIN ypOBEeHB: yueOHHK, 8 kiacc/ MakaperueB FHO.H.,
Munmiok H.I'., Hemkos K.U. u npyrue; nox pen. TenskoBckoro C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narenbctBO «lIpocBemenue»

Maremaruka. Anrebpa: 9-i kiacc: 6a30BbIN ypoBeHB: yueOHHK, 9 kiacc/ MakaperueB FHO.H.,
Munmiok H.I'., Hemkos K.W. u npyrue; nox pen. TensakoBckoro C.A., AKIIMoOHEpHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

Maremaruka. BeposTHOCTh M cTaTuUcTHKA: 7-9-¢ Kiacchl: 0a30BBIM YpPOBEHB: yYUCOHHK: B 2
yacTax, 7-9 kmaccel/ Beiconkuit U.P., Smenko U.B.; mox pen. Smenko W.B., AkunonepHoe
oburectBo «M3narensctBo «lIpocBemenue»

Maremaruka. ['eomerpus: 7-9-e kiaccol: 6a30BbId YpOBEHB: YUeOHHK, 7-9 Kitacchl/ ATaHacsH
JI.C., byryzoB B.®., Kamomues C.b. u npyrue, AxuuonepHoe ooOmecTtBo «M3maTenbcTBO
«[IpocBemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubaunoreka L{OK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/

aOrwbdE
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