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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OIHMUM U3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHAa 00ECIEeYMBAET U3YUYECHUE APYTUX JUCHUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO st
MPOAOJKEHUsI 00pa30BaHus U B MOBCEAHEBHOU KU3HU. Pa3BuTHE y 00yUarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOKIACHHM U CYIHOCTH aNreOpandecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJIIEHUI U MPOIIECCOB
B MpUpOAEe W OOIIEeCTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CITOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOANUMBIX ISl aIalTallil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHMBaTh, HAaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCWCTBHS W BBIBOJHI,
dopmynupoBaTh yrBepxkacHU. OCBOCHUE Kypca anreOpsl 00ecreuynBacT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaroIIUXCs: OHM HWCHOJB3YIOT JACHYKTUBHBIC U
WHIYKTUBHBIC PacCyKJIeHHs, 0000IIeHIEe M KOHKPETHU3AINI0, a0CTparupoBaHue H
aHamornto.  OOyueHume  anreOpe  TpeamnojiaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITETIbHOW ~ JIEATENIBHOCTH OOYYalOUIUXCs, IO3TOMY CaMOCTOSITEJIBHOE
pelleHue 3aa4 sSBISeTCs pealn3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yUeHusl.

B crtpykrype mnporpammel ydueOHOro kypca «Anrebpa» A OCHOBHOTO
o0miero oOpa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COZEpPKAaTeIbHO-METOANUECKHE
TuHUK: «Yucna U BBIYMCIEHUS», «AJIreOpandeckue BhIPAKEHUsN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxkgas U3 3THX cojaep)KaTeabHO-METOIUYECKUX
JVHUNA pa3BUBaeTCs Ha MPOTSKEHUM TPEX JIET U3YUEHMs Kypca, B3aUMOJECICTBYS €
ApyTUMHU €ro JUHUAMHU. B Xone wu3yueHus ydeOHOro Kypca o0O0ydaromumcs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B cBsi3u ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Aniredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTUKM, IIPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIHE OBJIAJCHUIO 00YUYaIOIIMMHUCS
OCHOB  YHUBEPCAJBHOTO  MaTemMaTHueckoro s3pika. CojaepkaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHUM «YUucna ¥ BBIYMCICHUS» CIYKUT OCHOBOW JJis
JaJIbHEHIIIET0 W3YYeHHUS MAaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMHu, a
TaKXke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX Il TIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HMPPALUOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHSI YHCIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Conepxanue IByX anreOpanyecKkux JUHUN — «Alre0pandeckue BhIPaKeHUS»
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyUYaIOIIUXCS
MaTeMaTUYeCcKOro arnmapara, HeoOXOAMMOTro UIsl PEIICHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M IMPaKTUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO o00miero oOpa3oBaHus Y4yeOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palMOHANIbHBIX BbIpaXXKeHUI. Anredpa JEMOHCTPUPYET 3HAUEHWE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MAaTEeMaTHYECKUX MOJIeell, OMHMCAaHMUsI MPOLECCOB U
ABJIGHUA peanbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOAST TaKKe
JanbHellllee pa3BUTHE AJNTOPUTMHUYECKOTO MBIIIJIEHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJII OCBOGHHMS Kypca HWH(MOpPMATHKH, M OBJaJCHUE HaBbIKAMU
JNeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBaHre CUMBOJIBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUsI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve GyHKIIMOHAITBHO-TPAPUUECKON JTMHUYM HALIEJICHO HA MOJIYy4YeHUe
oOy4JaromuMHCs 3HAHUN O (QYHKIMSIX KaK Ba)KHEHIIeH MaTeMaThyecKoW MoJIenu
JUTSI ONTMCAHUSL U UCCIEOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MPHUPOEC
u obOmectBe. M3ydenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHSI UCTIOJIH30BaTh Pa3IUYHbIe BBIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATHUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHT BKJIaJ B (opmupoBaHue
Ipe/ICTaBIEHUI O POJIM MaTEMAaTUKH B Pa3BUTUH LIUBWIIU3AIUU U KYJIbTYPHIL.

CornacHo ywyebHOMY IUIaHy B /-9 Kiaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jeibl COJEPIKAHUSA:
«Yucrna # BBIUKCICHUN», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBEHCTBa», «DYHKITUN».

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 4gaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HEZIE0).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Yuciia v BbIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO0Jl OT OAHOW (OPMBI 3amHCH
npobeit k apyroil. I[loHsiTMe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYUBAHUE  PAIMOHAIBHBIX 4HuCeNl. ApudMeTHYecKue JeUCTBUA C
palMoOHANIBHBIMK YuciIaMu. PemieHue 3ajad M3 peanbHOW MPAKTUKU HA 4acTH, Ha
poou.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEIENICHHUs, 3aITUCh OOJbIINX uncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIEHTHI, PELICHUE 33/1a4 U3 PEATbHON MPAKTUKH.

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

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

AJsireOpanyeckue BbIPaKeHUs

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKECHUS C NEpeMeHHOU. [JomycTrmbie
3HA4YEHUS NepeMeHHbIX. [IpeacTaBienue 3aBUCUMOCTH MEXK/1y BEJIMUMHAMU B BUJIE
dbopmyibl. Berauciienus o ¢popmysnam. [IpeobpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAXKEHUS, TMpaBwia MpeoOpa3oBaHUs CyYMM U
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MPUBEJCHUS MOJO0HBIX CIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OnHouwneHbl 1 MHOrowieHbl. CreneHb MHOrowieHa. ClioxeHne, BhIUUTAHUE,
YMHOKEHUE MHOIOUYJIEHOB. DOpMyJbl COKpPAIEHHOTO YMHOXEHHUA: KBaapar
CyMMBbl M KBaApar pa3HocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOTOWIEHOB HA MHOYKHUTEIIH.

YpaBHeHUs] M1 HEPABEHCTBA

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

JIuHeliHOE ypaBHEHHE C OOHOM INEPEMEHHOM, YHUCIO KOPHEH JIMHEHWHOIO
YpaBHEHHUSI, pEIICHHE JIMHEUHBbIX YypaBHEHUU. CoCTaBI€HUE YpaBHEHUU 10
YCJIOBHIO 3a7aun. PenieHne TeKCTOBBIX 33/1a4 C HOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IEPEMEHHBIMU U €ro rpaduk. CucrteMa IByX
JIVHEMHBIX ypPaBHEHUW C JIByMs NEPEMEHHBIMU. PemieHune CHCTEM YypaBHEHHM
crocoOOM MOACTaHOBKHU. [Ipumepnl pelieHus: TEKCTOBBIX 3ajlad C MOMOIIbIO
CHUCTEM ypaBHECHUM.

DOyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOUKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPJAMHATHOH 1uiockocTu. [Ipumepsl rpadukoB, 3aJaHHBIX (POPMyTIaMH.
Urenne rpadukoB peanbHbIX 3aBucumoctei. llonsatue ¢ynkuuu. I'paduk
¢ynkuuu. CoiictBa ¢pyHkuuid. JIunelinas ¢pynkuus, e€ rpapuk. I'padux pyHkuuu
y = [x|. I'paduueckoe pelnieHne JIUHEHHBIX YpPAaBHEHUHM U CHUCTEM JIMHEHHBIX
YPAaBHECHUM.

8 KJIACC

Yuciia ¥ BbIYMCICHUSA

KBampatHeiii kopenp u3 uyucna. [lonstue 00 wuppalnMOHATLHOM YHCIE.
JlecaTuunble TPUOIMKEHUST UppallMOHATbHBIX uncesl. CBOCTBa apuMETHIECKUX
KBa/IPaTHBIX KOPHEW U MX NMPUMEHEHUE K NMPeoOpa30BaHUIO YUCIOBBIX BRIPAKCHUHN
Y BBIYMCJICHUSAM. [[eMCTBUTEIILHBIC YHCIIA.

Crenens ¢ 1ebIM NTOKa3aTeneM U €€ cBoiicTBa. CTaHAapTHAs 3aMKCh YNCTA.

AJire0panvecKne BbIpaKeHUs!

KBanparnelii  TpE€xusieH, pa3JIOKEHUE  KBAJpPaTHOIO TpEXWIEHA Ha
MHOHUTEIIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWCTBO aireOpanyeckoil apoowu.
CnoxxeHue, BBIYMTAHHME, YMHOXXEHHUE, JEJIeHHEe alreOpandeckux JpoOei.
PanronanbHbie BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs1 1 HEPABEHCTBA

KBampatHoe ypaBHeHHMe, QopMyna KOpHEH KBaapaTHOTO ypaBHEHUS.
Teopema Bueta. Pemienue ypaBHEHUI, CBOASIIUXCS K JIMHEUHBIM M KBAJAPATHBIM.
[IpocTeiimme ApoOHO-paIIMOHATBHBIC YPaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YpAaBHEHUW C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMS [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 anreOpandecKuM CIIOCOOOM.

HucnoBble HEpAaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKIUN

[Tonsitne ¢ynkmuu. OOMacTh ONpeneneHUs W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'paduk pynxuuu. Yrenune cBoiicTB GyHkiMu no e€ rpaduky. [lpumepsi
rpaduKoOB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



ODYHKIMY, OIMUCHIBAIONINE TPSIMYI0 M OOpaTHYIO MPOIMOPIHOHATLHBIC
3aBHCHMOCTH, X rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pElLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIACC

Yuciia v BbIYHMCJICHUA

PannionanbHbie uncna, UppalMOHAIBHBIE YMCIa, KOHEUHbIE U OCCKOHEUHbIE
JeCATUYHbIE APpOOU. MHOXKECTBO EUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHBbIE JeCSATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue JeUCTBUS ¢
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpPa, JJIMTEIBHOCTh TMIPOIIECCOB B
OKPYKaIoIIEM MUDPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTHh MpuOImxenus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHne ypaBHEHUMN, CBOASIIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHUE. PellieHne ypaBHEHUN, CBOIAIINXCS K KBaIPAaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUN TPEThEU U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUN. PereHue TEKCTOBBIX 3aj1ay
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMeHHbIMH U €ro rpaduk. Pemienuwe cucreM aBYX
JIMHEWHBIX YPAaBHEHUH C JBYMS MEPEMEHHBIMU. PelieHne cuctem JIByX ypaBHEHHM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremneHu. [paduueckas
UHTEpIpETALUs CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemienne TekCTOBBIX 33124 areOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW ImepemeHHOW. KBanpartHele HeEpaBeHCTBA.
['paduueckass wHTEpmpeTanys HEPABEHCTB W CHCTEM HEPABEHCTB C JIByMS
[IEPEMEHHBIMU.

DOyHKIUN

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

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

YucaoBble MOCIEI0BATEIbHOCTH U MPOrPeccHu



IloHsiTHE YHCIOBOM IOCIEIOBATEIBHOCTH. 3aJaHHUE IIOCIECN0BATEIbHOCTH
pPEKYppEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. @opmynbl N-ro 4ieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300pakeHne YiIeHOB apU(PMETUUYECKON M T€OMETPUYECKON Mporpeccuit
TOYKAMU HAa KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIM M DKCIOHEHIUMAIBHBIN POCT.
Ci10HBIE IPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHMS IpPOTrpaMMbl y4yeOHOro Kypca
«Anredpa» XapakTepUu3yroTCcs:

1) naTpuOTHYECKOE BOCIIUTAHUE:

OpOsIBIIGHHEM HMHTEpeca K MPOUUIOMY U HACTOSIIEMY POCCHICKOI
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCHUMCKUX
MaTEMaTUKOB M POCCHUICKON MaTeMaTHM4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX
JOCTH)KEHUH B IPYTUX HAayKaX W MPUKIAIHBIX chepax;

2) rpaIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp TpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUW HayKd, OCO3HAHHEM Ba>XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOW Ha aKTUBHOE YyYacTHE B PEIICHUUM NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYECKOTO
oOpa3oBaHUs HAa TPOTSHKCHWM BCEH JKM3HU JJI YCIEHMTHON MpodeCcCHOHATBbHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBHIOOPOM U
MIOCTPOCHHEM UHANBUIYATbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  J3CTETUUYECKOMY BOCIPHUSTHUIO
MaTeMaTU4eCcKuX OOBEKTOB, 3ajad, PEIICHHM, pPacCyKICHUW, YMEHHUIO BHUJETh
MaTeMaTU4YeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHNS:

OpUEHTAIlME B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HayKh Kak cQepbl YenoBedeCKOu
NEATENIbHOCTH, ATANoB €€ pa3BUTHS M 3HAYMMOCTU Uil Pa3BUTUSA LIUBUIU3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKW M MAaTeMAaTHYE€CKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpA, OBIAJCHUEM NPOCTEHUIIMMU HaBBIKAMU HCCIIEI0BATEIbCKON
e TeIbHOCTH;



6) ¢usmyeckoe BocmuTaHWe, GOPMHPOBAHHE KYJIbTYPbl 3710POBbsI H
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

TOTOBHOCTBHIO MPUMEHSTh MaTEMaTHYECKHWE 3HaHUS B HHTEpPEcax CBOETo
3I0pOBbs, BEIEHMsS  3A0pOBOro  oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JIPyroro 4eJoBeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:

OpUEHTAIMEH Ha MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUU sl PEIICHUS 3a/1a4
B 00JIACTM COXPaHHOCTH OKpYXKarolleld cpebl, TUIAHUPOBAHUS TOCTYIKOB H
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM IS OKPYXAIIEH Ccpejbl, OCO3ZHAHUEM
100aJIbHOTO XapaKkTepa AKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) amanTamusi K M3MEHSAIOIMMMCS YCJIOBHSIM CONMAJILHOI M NMPHPOIXHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSAX HEONPEISIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH 4Yepe3 MPAKTHUYECKYIO JIEeSITEIBbHOCTh, B TOM YHUCIIC
YMEHUE YUYUThCA Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOJMMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAHWHA, B TOM YHCIE
dbopMynupoBaTh UIE€H, MOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBIICHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JAe(UIUTHI COOCTBEHHBIX 3HAHUW W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPeOYIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAeMble PEIICHUS W JNEUCTBUS, (POpPMYyIUpPOBaTH M OICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeliCTBUS

ba3oBble 1oruueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TOHSTUN, OTHOUICHWHA MEXIY MOHATHAMH, (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TMOHSATWUN, YCTAHABIMBATH  CYIIECTBCHHBIA  MPHU3HAK
KJIaccu(UKaIMi, OCHOBAaHUS JJI OOOOIICHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYIUPOBATH MW  MPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHhIE W 0oOIIue,
YCIIOBHBIC,



BBISBJISATh ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpEeUMss B (akrax, JaHHBIX, HAOJMIOJEHUSAX M YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpPUM  JJIA  BBISIBICHUS  3aKOHOMEpPHOCTEH U
[IPOTUBOPEYUN;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUUYECKUX YTBEPKICHUN (MpSMbIE U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOSATENLHO HECIOXKHbBIE JI0Ka3aTesIbCTBA
MaTeMaTU4YeCKuX (AKTOB, BBICTpAaMBATh aAPryMEHTAlMI0, MPUBOJIUTD
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3afaud (CpaBHUBATH HECKOJBKO
BapUMAHTOB pElIeHHs, BbIOMpaTh HauOosiee MOAXOASIIMA C YUYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeJIbCKHeE JT€HCTBUSA .

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIIECIOBATEIBCKUN WHCTPYMEHT IO3HAHUS,
(GbopMyTHpOBaTh BOMPOCHI, (UKCHPYIOUIUE IPOTHBOPEYHUE, MPOOIEMYy,
CaMOCTOSATEILHO YCTaHABJIMBaTh MCKOMOE W JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUTAaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEAOBaHHWE IO  YCTAaHOBIEHHIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITETTFHO (hOPMYIIHPOBATh 000OIIEHUST ¥ BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJEHUS, MCCIEAOBAaHUsS, OIICHHBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M OOOOIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W HW3OBITOYHOCTh WHGOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3MPOBATH U HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh QopMy mpeacTaBieHus WHGOPMAIMM W WIUTIOCTPUPOBATH
perraemMbie 3aladyd  CXeMaMH, JuarpaMMaMH, WHOW TpapuKod W ux
KOMOMHAILUSIMUY,

OIICHWBATh HAAEKHOCTh WHGOPMAIMM TIO KPUTEPHUSM, MPEIT0KECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH:



BOCIIpUHMMATh ®  (OPMYIHpPOBaTH CYXKICHUS B COOTBETCTBHU C
YCIOBUSMH W TICJIIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHUS II0
XOJy pelIeHus 3a1a4i, KOMMEHTHPOBATh TIOJTYyUYCHHBIN pe3yIbTaT;

B X0JI¢ 0OCYXXICHHS 33]1aBaTh BOTIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
pOOJIEMBI, pelacMoi 3a71a4M, BEICKA3bIBATh MJICH, HAIICJIICHHBIC HA IMTOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHUS C CYXICHHSIMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3IMuhe W CXOJACTBO TIO3MIIUH, B
KOppeKTHOU (hopme GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pE3yJabTaThl  pEIIEHWUs  3a]ady,  JOKCIICPUMEHTA,
UCCIICIOBAHUs,  TPOEKTa,  CaMOCTOSATEIBHO  BHIOWpATh  dopmaT
BBICTYIIJICHUS C YU4ETOM 33714 MPE3CHTAIIMA U OCOOCHHOCTEH ay TMTOpUH;
NOHMMAaTh W WUCIOJIB30BaTh  MPEUMYINECTBA  KOMAHIHOW |
WHAVUBUAYATLHONH pabOThl TPH pEHICHUH YYeOHBIX MaTeMaTHUYCCKUX
3ajad;

NPUHUMAThH 11CJIb COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneiisaTh BHABI padOT, JIOrOBapUBATHCA,
o0CyXJ1aTh TIPOIIECC M PE3YNbTAT PabOThI, 0000IIAaTh MHEHUS HECKOJIBKUX
JIFOIEH;

y4acTBOBaTh B TPYNNoBBIX (opmax paboTel (0OCyXkaeHus, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYPMbl W JIPyTU€), BBIMOJIHATH CBOIO YaCTh
paboThl M KOOPJUHUPOBATH CBOM JCHCTBUS C IPYTUMU YWICHAMH KOMaH/IbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOUIMH MPOIYKT MO KPUTEPHUSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1eiicTBUS
Camoopranmusanms:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BBIOUpaATh CIOCOO pelieHuss C y4ETOM HMMEIONIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbII MHTEJJIEKT:

BJIAJETh CIOCOOAMU  CAMONPOBEPKH, CAMOKOHTPOJS Ipouecca U
pe3yJibTaTa peIIeHUs] MATEMAaTHYECKOW 3a1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUH
3a7a4i, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OITUOOK, BHISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTATa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSCHITh MPUUMHBI JOCTUKECHUS I HEJJOCTUKEHUS LIEIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce oOy4aroIIMiiCs TMOJTYyYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciia v BbIYHMCICHUA

BoinonHsATh, coueras YCTHbIE W NHUChbMEHHbIC NPUEMBI, apumeTHdecKue
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUsS YHUCIOBBIX BBIPAKECHUHN, MPUMEHSIThH Pa3HOOOpa3HBIC
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUH, COJEpIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3aMMCH YKCEN K Apyrou (mpeodpa3oBHIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U yIOPSAI0YMBATH PAIIMOHAIBHBIC YHCIA.

OKpyrJsTh yncna.

BrINOTHATS TPUKHUIKY W OLICHKY PE3yJIbTaTa BIYUCICHUH, OIEHKY 3HaUYCHHU I
YUCJIOBBIX BBIpaXK€HUN. BBIMOMHATH NEUCTBUS CO CTENEHSMU C HATYpaJIbHBIMU
MOKa3aTeIsIMHU.

[IpuMeHAT,  NpU3HAKU ~ JACNMMOCTH,  Pa3jJ0KEHUE HAa  MHOMKHUTEIH
HATypPAJIbHBIX YUCEI.

Pemiath mpakTUKO-OpUEHTHUPOBAHHBIE 33Ja4Yd, CBSI3aHHBIE C OTHOUIEHHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, MPOLUEHTAMH, HWHTEPHPETUPOBATH
pe3yabpTaThl pelICHUs 3aJa4 ¢ YYETOM OTPaHUYEHU, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanvecKne BbIPpaKeHUS

Hcnonb3oBaTh anreOpanvyecKkyro TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHUsT OYKBEHHBIX BBIPDOKEHHI MpPH 3a/laHHBIX 3HAYEHUAX
MEPEMEHHBIX.

BreimonHaTe  mpeoOpa3oBaHUS — IENOTO0  BBIPAXEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAraeMbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOTOWIEH W MHOIOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3l0KEHUE MHOTOYJIEHOB HAa MHOXHUTEIU C TIOMOIBIO
BBIHECEHHMS] 32 CKOOKM OOIIero MHOXUTENS, TPYNIUPOBKU  ClIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWICHOB ISl PEUICHUS PA3IUYHbIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON PAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHUs BEIPAKCHHIA.



YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOU MEPEMEHHOM, NPUMEHsAs IIpaBUiia
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsTs, ABnseTCA
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

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

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

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH T'pauK JMHEWHOTO YpaBHEHHUS C
JIBYMsI TEPEMEHHbIMHU, TMOJb3YyACh TI'papUKOM, MNPUBOJUTH NPHUMEPHI pEUICHUs
YpaBHEHHUS.

PemaTh cucteMbl ABYX JIMHEWHBIX YPAaBHEHUH C JIByMsl IEpEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemiaTh JMHEWHOE YpaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX
YPAaBHEHHM TIO YCJIOBHIO 3aJlayd, HMHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DOyHKIUT

N3006paxkath Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbI, 3alIMCHIBATh YHCIIOBbIE IPOMEKYTKH Ha
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPJAWHATHOW IJIOCKOCTA TOYKH IO 3aJaHHBIM KOOpJHHATAM,
CTpOUTH rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN y = |X|.

OnuceiBaTh C TOMOIIBIO (YHKIMUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpEMS, pACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue GyHKIUU TTO0 3HAYCHHIO €€ apryMEeHTAa.

[Tornmats rpaduyueckuii coco0 MpeacTaBiICHUS W aHAIM3a WH(poOpMaIuw,
U3BJIEKATh U UHTEPIPETHPOBATH HHGOPMAIIHMIO U3 TPA(QUKOB PEabHBIX MPOIIECCOB
Y 3aBUCHUMOCTEM.

K xonmy oOyuenus B 8 Kjacce o0OydYaroUmIuics TMONYYUT CIEIYIONIUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYUCTICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABIECHUS O MHOXECTBE JACHCTBUTEIBHBIX
yuces JJiS CPaBHEHUs, OKPYTJIEHUS U BBIUUCICHHM, H300paKaTh I€MUCTBUTEIbHbIE
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMensTy noHSATHE apU(PMETHUYECKOrO0 KBaJIpaTHOTO KOPHS, HAXOJUTh
KBa/IpaTHBIC KOPHH, WCIIONB3Ysl TPU HEOOXOAMMOCTH KAJNBbKYJSATOP, BBIIOIHSITH
npeoOpa3oBaHusl BBIPAKEHUM, COJEP)KAIUMX KBAaJApPAaTHbIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEMN.



Hcrnonp3oBaTh 3amucu OONBIIUX M MaNbIX YHUCET C TMOMOIIBIO JMECATUIHBIX
npoOeii u creneHelt uucna 10.

AJredOpanveckne BbIpaKeHHs

[IpuMeHAT, TOHSATHE CTEMEHW C IICJIBIM  [TOKa3aTelieM, BBITIOIHATH
peoOpa3oBaHus BEIPAKCHHMA, COACPIKAIITNX CTETICHHU C IETBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPeoOpa30BaHUs PAIMOHATLHBIX BBIPAXKCHUH
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBaApaTHBIM TPEXUWIEH HA MHOKHUTEIIHN.

[TpumeHsATH MpeoOpa3oBaHMsI BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaTbHOU MPAKTHKH.

YpaBHeHUs] M HEPABEHCTBA

Pemates NvHElHBIE, KBaJpaTHBIC YpAaBHCHUS W palMOHAIBHBIC ypaBHCHMS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHCHUH C IBYMS TIEPEMCHHBIMH.

[TpoBOIUTE MpOCTEHIIINE UCCACAOBAHUSA YPABHCHHH M CHCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHEHUEM rpadUYECKUX MpEeICTaBICHUH (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YPAaBHCHUH PpEIICHUS, €CIIM MMEET, TO CKOJbKO, H
npouee).

[lepexoauTh OT clOBeCHOW (DOPMYIHMPOBKH 3ajiauu K € anredpanmdecKon
MOJIETTM C TIOMOIIBIO COCTaBJICHHS YpaBHEHHsS WJIM CHUCTEMBbl YpaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4H MMOJTYYEHHBIN PE3yIbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB Ui CpPaBHEHUS, OIICHKH,
peniaTh JUHEeHbIe HEPABEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI, J1aBaTh
rpa@HuyuecKyl0 HWIUIIOCTPAIIMI0O MHOXKECTBAa pEIICHUHHEPABEHCTBA, CHCTEMBbI

HEPaBEHCTB.

DOyHKIUA

[lonumaTe ¥ HMCMOIB30BaTh (PYHKIIMOHATBHBIC MOHATHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPENENITh 3HaueHHE (YHKIHMH IO 3HAYCHUIO
apryMeHTa, ONpeessaTh CBOKMCTBA (YHKIMU 10 €€ Tpaduky.

Ctpoutsb rpaduku d1eMeHTapHbIX (YHKIIUHA BUA:

y =kix, y=x2, y = x3,y =[x, y = VX, oIucbIBaTh CBOWCTBa YHCIOBOIA

byHKIMM 10 €€ rpaduKy.

K xonmy oOyuenus B 9 Kjacce o0Oyd4aromuiCs TMOMYYUT CICAYIONINE

MPEIMETHBIE PE3YTbTATHI:

Yucsa ¥ BbIYUCTICHUA

CpaBHUBATH U YIIOPSIOYNBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIC YHCTIA.

BeimonuATe  apudmMeTHUecKue JACUCTBHA C PalMOHAIBHBIMH  YHCIIAMH,

couetass yYCTHbIE W TUCHBMEHHBIC TPHUEMBI, BBHITIONHATH BBIYUCICHUS C
UPpaAMOHATHFHBIMHA YHCIIaAMHU.



Haxonute 3HaueHus CTeneHEM C LEeIbIMM [OKAa3aTeas MU W KOPHEW,
BBIUUCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIC YHMCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs] M1 HEPABEHCTBA

Pemars nuHelHbIE M KBaJgpaTHbIE YPAaBHEHUs, YPABHEHHUS, CBOIALIMECS K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cuctembl NByX JIMHEWHBIX YPAaBHEHUW C ABYMS IIEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekcTOoBBIE 3ajauM  aJreOpaudeckuM CHocoOOM C  IOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIIINE UCCIETOBAHNUS YPABHEHUU U CUCTEM YPAaBHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpauuecKux mpeacTaBieHui (ycTaHABIWBATh, UMEET
I YpaBHCHUE WIIM CHUCTEMA YPABHECHUW PEUICHHS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemiate nuHelHBICE HEpPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300pakaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBATh PELICHUE C MOMOIIBIO
CUMBOJIOB.

Pematre cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONME KBAJAPATHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEeMBbI
HEPABCHCTB HA YKMCJIOBOW MPSAMOM, 3aMMChIBATh PEIIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA MPU PEIIEHUH PA3JIMYHBIX 3a7a4.

DOyHKIUN

Pacno3HaBaTte (yHKIIMKM W3y4eHHBIX BHJIOB. IloKa3pBaTh CXEMATHYCCKH

pacIoioKeHHe Ha KOOPIUHATHOM TIOCKOCTH rpadukoB GyHKIMEA Buaa: Y = KX, y
=kx+b,y=k/x,y=ax2 +bx +c,y=x3,y=1x,y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth u n3o00paxaTh CXeMaTUYECKU TpauKu KBAIPATHUUHBIX ()YHKIIHA,
OINHCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh KBaipaTHUHYIO (PYHKITHIO 110 (hOpMYJIe, MPUBOAUTH IPUMEPHI
KBaIpaTUYHBIX QYHKIIHUNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucsioBbIE MOCIEA0BATEIbHOCTH U MPOrPecCuu

PacrioznaBate apumeTHueckyr0 U TEOMETPUYECKYI0 TIPOTPECCHUU  TPH
pa3HbIX crlocobax 3aaaHusl.

BbINOAHATE  BBIUKCIAEHUST C  HUCMOAb30BaHHEM (QopMyn N-ro  4jeHa
apu(PMETUIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300paxkaTh 4iIEHbl MOCJIEIOBATEIBHOCTH TOYKAMHU Ha KOOPJAWHATHOMN
MIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMHU IIOCIICIOBATCIBHOCTSIMH, B TOM
YHCIIC 33/1a4M U3 PEATbHOMN KU3HU (C MCIONIB30BAHUEM KAIBKYJISATOpPA, MU(DPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcnbl
1 Yucna v BeIYKCIIeHUs. ParinoHanbHbIe 13 1 bub6mmoreka [JOK
yucla https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 1 2 4
¥ PaBHCHIA H HEpaBeHCTBa ° https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 Koopunarst u rpagiki. GyHkin 19 1 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Anreb 37 2 4
FEOPAMTCCHC BrpaXEA https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 IT 06006 18
OBTOPEHHE 1 0BODICHHE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 9



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 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoabubie | Ilpakruyeckue (ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
1 Anrebpandeckue BbIPaKEHUSI. 12 5 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
bub6mmoreka [JOK
2 q .K 11 1 1
vcia v BeruucieHus. KBajgpaTHeie KOpHHA httos://m.edsoo.ru/7f417af8
3 YpaBHenus u HepaBeHcTBa. KBapaTHbie 18 1 5 bubnuoteka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BEIPKCHHUSL. 3 bubnnoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 10 1 3 bubnuoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
6 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 11 httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
! DyHKuH. OCHOBHBIC MOHATHA ° https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
8 Dyrxupm. ucnospie dyniim ! 1 https://m.edsoo.ru/7f417af8
9 Uucna u BerunciieHus. CTEeHb C 1eJIbIM 6 bubmuoreka [IOK
[I0Ka3areaemM https://m.edsoo.ru/7f417af8
bubnuroreka [JOK
10 I1 19
OBTOpeHHe 1 0bobmenHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 6 6



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 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uu(poBbIe
Ne o/m P Konrpoabsubie | Ilpakruyeckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 Uucna v BeruncieHus. [[elicTBUTeNbHbIE 14 1 bubnuoteka [IOK
qucia https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
1 1 1
2 Oyrkumn o https://m.edsoo.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 8 1 5 bubnuoteka [IOK
OJIHOW ITEPEMEHHON https://m.edsoo.ru/7f419d08
4 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 10 1 1 bubnnoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
. 1 1
5 VYpaBueHus u HepaBeHcTBa. HepaBeHcTBa 14 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YuciioBbIe MOCIEN0BATEILHOCTH 15 1 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU 99 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 6 6



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 INTAHUPOBAHHUE

7 KIIACC
KosnyecTBo 4acoB
Tun
Nen/m | Tema ypoka KountposabHubie [pakTuyeckue
Bceero YPOKa
padoThI padoThI
Bgenenue B anreOpy 1
PanmonanesHble ynicna
HucnoBsle BEIpaKEHUS
4 Haxosxienne 3HaueHuit YuCI0BBIX 1
BBIPAKEHU U
5 Pemenue 3ana4 u3 peanbHON NPaKTUKW HA 1
4acTH, Ha Apoou
Bripaxkenus ¢ nepeMeHHbIMU
JlomycTrMble 3HAaUEHUS TEPEMEHHBIX
8 Haxosxnenue 3naueHnii OyKBEeHHBIX 1
BbIpAXEHU I
9 CpaBHeHME 3HAUYCHU I BBIPAKECHUN
10 Hepasenctpa
11 Ypoxk 00001IeHNS B CUCTEMATU3 AN 1
3HaHUI
12 Kontponbnas padorta Ne 1 1
13 CBoiicTBa AEUCTBUH Hag YUCIAMHA
14 ToxmecTBa 1
15 ToxxnecTBeHHBIE TPEOOPa30BAHUS 1
BBIpQKEHU
16 VYpaBHEHME U €70 KOPHU 1




17 JIuneliHOE ypaBHEHUE C OJTHOM IIEPEMEHHOU 1

18 Pemmenue JIIfHCfIHBIX YpaBHEHUH C OJJTHOU 1
MepEeMEHHON

19 VYpoxk-nipaktukym "Perenre TMHEHHBIX 1
YpaBHEHUH ¢ OJTHOU NepeMeHHOM"

20 CocraBneHne ypaBHEHHH 110 YCIOBUIO 1
3aa9u

21 Pemenue 3aga4 ¢ moMOIIbIO YpaBHEHUI 1

29 Ypok (3606H1€HI/I$I Y CHCTeMaTH3allun 1
3HAHHUN

23 KonTpoasHas padota Ne 2 1

24 DopmyIibl 1

25 Ypoxk-nipaktukym "dopmysr” 1

26 UucnoBbie IPOMEKYTKH 1

97 I/I306pa)KGHI/Iev‘H/ICJ'IOBEIX MIPOMEXKYTKOB Ha 1
KOOPJIUHATHOU IPSIMOM

28 UYto Takoe QpyHKIUS 1

29 Brruucnenue 3HaueHU QyHKIIUN IO 1
dbopmyrne

30 Brruncnenue 3HaueHus apryMeHTa 1

31 Ob6nacTh onpeaeneHus: QyHKIUU 1

32 I'paduk pynkuN 1

33 VYpoxk-npaktukyM "I'paduk GyHkmmn" 1

34 [Ipsimas mponopLUMOHaIBbHOCTD 1

35 I'padux npsiMoit MPONOPIUOHAIBHOCTH 1

36 JIuneiinas QyHkuus 1

37 I'padux nmuHelHOM QyHKIUH 1




38

I'paduk pynkimm y = |X|

39 Kycouno-3agannbie QyHKIMN
40 Omnpenenenre CTENeHu ¢ HaTypalbHbIM 1
IoKa3arejaeM
41 VYMHOKEHHUE CTEIICHEH 1
42 Jlenenue crerneHei 1
43 Bo3sBeneHune B cTeneHb Npon3BeICHUS 1
44 Bo3BeneHue B cTerieHnL CTEIEHN 1
45 Ypok (3606H1€HI/I$I Y CHCTeMaTH3alluN 1
3HAHHH

46 KonTposasHas padota Ne 3 1
47 OnHOWIEH U €Tr0 CTaH apTHBIN BU]T 1
48 VYMHOKEHNE OTHOUYIEHOB 1
49 Bo3Benenune oqHOYIEHA B CTEIIEHD 1
50 OyHKIUA Y = X2 1
51 I'paduk bpyakmmm y = X2 1
52 OyHkIua y = X3 1
53 I'paduk bpyakmmm y = X 3 1
54 MHOTOYJICH B €r0 CTaHIAPTHBINA BUJT 1
55 CnoXeHre MHOTOYJICHOB 1
56 BrruriTanre MHOTOWICHOB 1
57 VMHOKEHUE 0JHOUJICHA HA MHOTOWICH 1
58 Pemenue ypaBHeHMi 1
59 Pemenue 3amau 1
60 BriHecenne 00Iero MHOXKHUTENS 32 CKOOKH 1
61 PasnoxxeHne MHOTOYIICHA HA MHOXKUTEIIH C 1




IIOMOIIIBIO BBIHCCCHU A OGH.[GFO MHOXUTCIIA
3a CKOOKH

62 YMHOXEHHNE MHOTOWIEHA Ha MHOTOUICH

63 Pemenune ypaBHeHuit

64 PasnosxeHne MHOro4sIeHa HAa MHOKHATEIN
CIOCOOOM IpYIITUPOBKU

65 Ypok-npaktukym "MHOTOWICHBI"

66 VYpox 0600111eHNS ¥ CUCTEMATH3 AT
3HaAHUUN

67 KonTtponbnas padorta Ne 4

68 Bo3BejeHne B KBaipaT CyMMBI H Pa3HOCTH
JBYX BBIPaXECHUU

69 Bo3Beznenue B Ky0 cyMMbI U pa3HOCTH JBYX
BBIpAXEHUI
Pa3noxxenne Ha MHOXUTENN C TOMOIIIbIO

70 (dhopmys KBaipaTa CyMMBI M KBaJparta
pasHOCTH

7 OcHoBHbIE (POPMYIIBI COKPALLIEHHOTO
YMHOKEHUS

79 Ypok-npaktukym "[IpumeHeHe OCHOBHBIX
(bopMyI COKpAIIEHHOTO YMHOXKEHUs"

73 YMHOKEHHE Pa3HOCTH JBYX BHIPaKEHUH Ha
UX CYMMY

74 dopmyra COKpaIeHHOTO YMHOKEHUS
"Pa3nocts kBagpaToB"

75 PaznosxeHne pasHOCTH KBapaToOB Ha

MHOXHUTCIN




PasnosxeHne pasHOCTH KBaIpaTOB Ha

76 MHOXUTEM. Pelienne ypaBHEeHUI

7 PaznosxeHne Ha MHOKHUTENIN CyMMBI KyOOB

78 Pa3noxxeHne Ha MHOXKMTEN Pa3HOCTU KyOOB

79 [TpeoOpa3oBaHme ETOTO BBIPAKCHIS B
MHOTOUJIEH

80 Ypoxk-nipaktukym "IIpeoOpazoBanue 11€1010
BBIPA)KEHUSI B MHOTO4JIeH"

81 [IpumeHeHue pa3nuyHbIX CIOCO00B IS
pa3oKeHus: Ha MHOXKHUTEIN

82 Ypok-npakTukym "@opMynsl COKPAIIEHHOTO
YMHOKEHUA"

83 VYpoxk 060011eHNS I CUCTEMATU3 AT
3HAHUU

84 KonTtponbHas padorta Ne 5

85 JIuneitHOE ypaBHEHHUE C IBYMsI
MepeMEeHHBIMU

36 I'paduik TMHEHHOTO ypaBHEHHS C ABYMS
MepeMeHHBIMU

87 Cucrempl TMHENHBIX YPABHEHUH C IBYMsI
MepeMeHHBIMU

88 Crioco0 moIcTaHOBKHA

89 Pemenue cuctem TMHEHHBIX ypaBHEHUI
crocoOOM MOJICTAHOBKHU

90 Cnoco0 croxeHus

o1 Pemmenue cucrem TMHEHHBIX ypaBHEHUI

COCOOOM CIIOKEHUSA




VYpoxk-npaktukym "Pemienue cucrem

92 . . 1
JTUHEHHBIX YpaBHCHUN

03 Pemenne 3amad ¢ moMOIIBIO CHCTEM 1
JINHEWHBIX YPAaBHEHUN

94 VYpok-npaktukym "Pemienue 3anau ¢ 1
MTOMOIIBIO CUCTEM JINHEHHBIX ypaBHEHUIT"

95 VYpox 0600111eHNS ¥ CUCTEMATU3 AT 1
3HAHUU

96 KonTpoasHas padota Ne 6 1
[ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB

97 Kypca 7 kiacca, 000011eHrne 3HaHui 10 TeMe 1
"Upucia ¥ BRIYUCICHHS. PaimoHansHbIE
qucia"
[ToBTOpEHME OCHOBHBIX MOHATUN U METO0OB

98 Kypca 7 Kjiacca, 00001IeHre 3HAHHUH 110 TeMe 1
"YpaBHeHUs U HepaBeHCTBA"
[ToBTOpEHNE OCHOBHBIX TIOHITHI U METOJIOB

99 Kypca 7 kiacca, 000011eHre 3HaHUH 110 TeMe 1
"Koopaunate! u rpaduku. OyHkum"
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB

100 Kypca 7 kiacca, 0600111eH1e 3HaHHH 10 TeMe 1
"AnreOpanyeckue BoIpaKeHU"

101 Pezeps 1

102 Pezeps 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102




8 KJIACC

KoaunuecTBo 4acoB

Ne n/m Tema ypoka B KountposabHubie IIpakru4yeckue Tun ypoka
eero padoThI padoThI
PanmoHasibHBIE BEIpKCHUS
OcHOBHOE CBOMCTBO 1poOH
Coxkpaiienue apooeit 1
4 Crnoxenue qpo0er ¢ 0TMHAKOBBIMU 1
3HAMEHATEIISIMH
5 Brruntanue npo6eii ¢ 0IMHaKOBBIMHU 1
3HAMEHATEIISIMH
5 Crnoxenue po0el ¢ pa3sHBIMHU 1
3HaMEHaTeJsIMU
7 Brruutanue npo6eii ¢ pa3HbIMU 1
3HaMEHaTeJsIMU
3 Ypoxk 06001IeHNS B CUCTEMATU3 AN 1
3HaHUI
9 Kontponsnas padorta Ne 1 1 1
10 YMHOXeHue apodeit 1
11 Bo3sBenenue npobeii B creneHb 1
12 Jlenenue mpooeit 1
13 [IpeoOpazoBanHme parMOHATBHBIX 1
BBIpaKEHU
1 Pemenue 3amau Ha HaX0XKACHUE CpETHEN 1
CKOpPOCTH
15 ®ynkuus Y = K/X u ee rpaduk 1




Ypok 000011eHNS U CUCTEMATH3AITT

16 . 1
3HAHUI

17 KonTtposnsHast padora Ne 2 1

18 JleficTBUTENbHBIC YUCIIA

19 KBaI[paTHI)IUe KOpHU. ApupMETHYECKHA 1
KBaJIpPaTHBIN KOPEHb

20 VYpasHenue X2 = a 1

21 Haxosxnenue npuOamkeHHbIX 3HAYCHHU I 1
KBaJ[paTHOTO KOPHS

22 ®Oyuknus Y = sqri(x) u ee rpaduk 1

23 KBanpatHblil KOpeHb U3 IPOU3BEIACHUS 1

24 KBanpartHpiii KOpeHb U3 Ipoou 1

25 KBanpatHplii KOpEeHb U3 CTENECHU 1

26 BrineceHre MHOKUTEINS U3-TI0]T 3HAKa 1
KOpHS

27 Brecenne MHOXKHTEIS 1O 3HAK KOPHS 1

08 CpoiicTBa apuMETHUECKOT0 KBaIPaTHOTO 1
KOpHS

29 VYpoxk - npaktukym "CBolicTBa 1
apuMeTHUIecKoro KBapaTHOro KOpHs"

30 [IpeoOpa3oBanue BbIpasKEeHUH, 1
COJIeprKalIuX KBaJpaTHbIE KOPHU

31 Ypok ?606H16HI/I}I Y cUCTeMaTH3aI[u1 1
3HaHUI

32 KonTposnpHas padora Ne 3

33 HenonHbie kBagpaTHBIC ypaBHEHUS

34 Pemenmne HeMOIHBIX KBaPATHBIX




YpaBHEHHUU

35 dopmysia KOpHEN KBaApaTHOTO YpPaBHEHUS

36 Pemienne kBasipaTHBIX ypaBHEHUH

37 VYpoxk - npakTukym "Perienue KkBaapaTHbIX
ypaBHEHHI"

38 Pemrenue 3a1a4 ¢ moMoOIIBI0 KBaAPATHBIX
YpaBHEHHI

39 Pemenne 3anau no teme n3 Ob3 OUIN

40 Yok - npakTukyM 1o teMe "Penrenne
3aga4d o teme u3 Ob3 OUITN"

41 Teopema Buera

42 Teopema, obpaTHas Teopeme Buera

43 VYpox 06001IeHNS I CUCTEMATH3 AN
3HAHUU

44 KonTtponsnas padota Ne 4

45 KBagparHbIii TpEX4WICH U €0 KOPHU

46 Pa3noxxeHue KkBapaTHOTO TpexXuieHa Ha
MHOKHUTENN
CokpaieHue apo0eit mocpencTsomM

47 pa3noKeHus KBaAPaTHOTO TPEXUJIeHa Ha
MHOKHUTENN

48 Jlpo6Hble paruoHaIbHbIe YpaBHEHUS

49 Pemenune ApoOHBIX pariiOHaIBHBIX
YpaBHEHUU

50 VYpok - npakTuKyM 1o TeM "Pemienne
JIPOOHBIX pallMOHABHBIX YpaBHEHUI"

51 Pemrenue 3a1au Ha ABUXKEHUE




52 Pemienue 3a1a4 Ha CMeCH U CIUIaBBI 1

53 Pemenue 3amau uz Ob3 OUIN 1

o4 VYpok - npaktukym "Pemienue 3agaq” 1

95 VYpaBHEHUE ¢ ABYMS [IEPEMEHHBIMU 1

56 I'padux ypaBHEHHS C IBYMsI IEPEMEHHBIMU 1

57 HccnenoBanue cucteM ABYX JTMHEHHBIX 1
YpaBHEHHH C ABYMsI IEPEeMEHHBIMU

58 I'padmueckuii cnoco6 pemeHus cuctemMm 1
ypaBHEHUH

59 Pemenue cucrem ypaBHEHHI € TOMOIBIO 1
rpauKoB

60 AnreOpandecKkuii Crioco0 penieHust CHCTeM 1
ypaBHEHUi

61 Pemenne cucrem ypaBHeHUH rpadudecKuM 1
1 anreOpandecKuM Ccrocooom

62 Pemtenue TekCTOBBIX 3a1a4

63 Pemtenue 3amay u3z Ob3 OUITN

64 Ypok - npakTukyM "Pelenne TeKCTOBBIX 1
3amayq"”

65 Ypoxk 000011eHNS B CUCTEMATU3 AT 1
3HaHUI

66 Kontponbnas padota Ne 5 1

67 YucnoBele HEPAaBEHCTBA 1

68 CBoJicTBa YHCIIOBBIX HEPABEHCTB 1

69 CrnosxeHne 4nciIoBbIX HEPABEHCTB 1

70 YMHOKEHNE YUCITIOBBIX HEPABEHCTB 1

71 Ilepeceuenue n 00beJMHEHNE MHOMXKECTB 1




72

Yucnossie NPOMEXKYTKH

Pemenne IMPAaKTUYCCKUX 3aaad I10 TEME

& "YucnoBble IPOMEKYTKH"

74 HepageHcTBa ¢ 01HOM ITEpEeMEHHON

75 Pemrenne HepaBeHCTB ¢ OTHOM NIEPEMEHHOMN

76 Cucrembl HEPABEHCTB C OJTHOM
MePEMEHHOU

77 Pemrenune cuctem HEpaBeHCTB € OTHOM
MepPEMEHHOU

78 Oynkuus. O6nacTe onpeaeneHus: PyHKIUU

79 OyHkuMst. MHOXKECTBO 3HaUE€HUN QYHKINU
Pemenne 3a1a4 Ha HaxoXAeHUE 00JIACTH

80 OTIpe/IeTICHUSI U MHOYKECTBA 3HAYCHUI
byHKIIMN

81 CaoiicTBa GyHKITUH

82 Pemienne npakTuyecKkux 3ajay 1o Teme
"CpoticTtBa pyHKIIHH"

83 CBoiicTBa JIMHEWHOU (DYHKITUN

84 CaoiictBa dynkumu y = k/x

85 CaoiictBa ¢yHkimu y = sqrt(x)

86 Ypoxk 000011eHNS B CUCTEMATU3 AT
3HAHUU

87 KonTtposnpHast padora Ne 6

88 OmnpeneneHne CTENeHN ¢ LEebIM
OTPHILIATENIbHBIM MTOKa3aTeIeM

89 CBoiicTBa CTENEHHU C 1IeTbIM TTOKa3aTeaeM

90 IIpeobpazoBaHue BhIpaXKEHHI C




MNPUMCHCHUCM CBOMCTB CTEIICHU C OCJIbIM
IIOKa3aTcjIiCeM

91

Ilonstue CTaHAapTHOI'O BUAa YUCjia

92

Pemrenue 3agau ¢ OONBIIMMHA YHUCITAMA

93

Pemenne 3aga4 ¢ MaJIbIMH YHCJIaMH

94

®ynknus Y = X(-1) u ee cBoiicTBa

95

®dyuknus Y = X(-2) u ee cBOiCcTBa

Rl R R R -

96

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJI0B Kypca 8 kiacca, 0000IeHue
3HaHMM 1o TeMe "Anredpanyeckue
BBIpakeHUs1. Anredpanyeckas 1poos".

97

[ToBTOpEHME OCHOBHBIX OHATUN U
METOJIOB Kypca 8 Kiacca, 00001eHne
3HaHu# 110 Teme "Huciia 1 BEIYUCIICHH.
KBanpaTtubie kopau"

98

[ToBTOpEHME OCHOBHBIX NOHATUN U
METOJIOB Kypca 8 kjacca, 00001eHne
3HaHUM MO Teme "YpaBHEHUS U
HepaBeHcTBa. KBasmpaTHbie ypaBHeHUS"

99

[ToBTOpEHNE OCHOBHBIX TOHITHH H
MeTO/I0B Kypca 8 kiacca, 00o01ieHme
3HaHUM N0 TeMe "YpaBHEHUs U
HepaBeHcTBa. CUCTEMbI YpaBHEHUH.
Hepasencrsa"

100

[ToBTOpEHNE OCHOBHBIX MOHITHI U
METOJIOB Kypca 8 kiiacca, 00001eHue
3HaHu# no TeMe "P@yHKiun"

101

HOBTOpCHI/IC OCHOBHBIX IIOHSATHH U




METOJI0B Kypca 8 kiacca, 06001eHne
3HaHu’ o TeMe "Hucna v BEIYUCIIEHUS.
Crelnens ¢ LenbIM II0Ka3aTeaem"

102 Pezeps

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




9 KJIACC

KoaunuecTBo 4acoB

Ne Tun
i Tema ypoka Beero KouTtpoJsbHbIe HpakTuyeckue ypoka
padoThI padoThI
BBoHbIN ypok
[elicTBus Haa NEWCTBUTEIbHBIMH YHCIAMU
CpaBHeHUE IeHCTBUTENBHBIX YHCET 1
4 Pemenue mpakTHueckux 3agad mo Teme 1
"CpaBHeHUE JEUCTBUTEIBHBIX YUCET"
5 [TorpemHocTs U TOUHOCTh TPUOTMKEHUS 1
6 AGCOIOTHAS Y OTHOCUTEIbHAS 1
MOTPELUTHOCTH
7 Pa3mepbl 00BEKTOB U JUTUTEIHHOCTh 1
MIPOLIECCOB B OKPYKAIOLIEM MHUPE
8 [IpakTKO-OpUEHTUPOBAHHbIE 3a/1a41 1
9 [IpakTHKO-OpUEHTUPOBAHHBIE 33]IaUHU: 1
Tapudbl
10 [IpakTHKO-OPUEHTUPOBAHHBIE 3a/Ia4H: JIUCTHI 1
Oymaru
1 [IpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4H: TUIaH 1
KBapTHPBI
12 [IpakTUKO-OpUEHTUPOBAHHBIE 33a]JaUH: TIJIaH 1
MECTHOCTH
13 [IpakTUKO-OpUEHTUPOBAHHBIE 3a]]aUH: IEYb 1
Ut OaHu
14 IIpakTHKO-OpHUEHTUPOBAHHBIE 3a/1a4H: IIUHbI 1




15 Ypok 000011IeHNs M CUCTEMATH3AINH 3HAHUIT 1

16 KonTtpoasnas padota Ne 1 1

17 CBoICTBa YETHOCTH U HEYETHOCTH (DYHKITHIA 1

18 YerHble 1 HEUETHBIE (PYHKIHN 1

19 q)y}}'KHHﬂ f(x) = kx (k 0). Ee rpadux u 1
CBOMCTBa

20 CDYHKUIII/ISI f(x) = kx + b (k 0, b 0). Ee rpadux 1
Y CBOWCTBA

1 qDYI:I'KI_[I/ISI f(x) = k/x (k 0). Ee rpaduk u 1
CBOMCTBa

22 ®dyuknus f(X) = x*2. Ee rpaduk u coiicTa 1

23 Oyuxius f(X) = x*3. Ee rpaduk u cBoiicTBa 1

24 q)yIiKuI/Iﬂ f(x) = sqrt(x). Ee rpaduk u 1
CBOMCTBa

25 Oyuxkius f(X) = |X|. Ee rpaduk u cBolicTBa 1

26 OyHKIUA Yy = ax2 1

27 I'paduk Gyakmmm y = ax2 1

28 CaoiicTBa GyHKIHHN Y = ax2 1

29 I'paduk pyakiuum y = ax"2 +n 1

30 I'paduk dpyrkimu y = a(x - my"2 1

31 I'paduk kBagpaTHuHON QYHKIUN 1

39 [MocTpoenue rpaduka KBapaTHIHON 1
byHKIIMH

33 VYpok 06001IeHNs M CUCTEMaTU3AIMY 3HAHUI

34 KonTposnpHas padora Ne 2

35 JpoOHo-nuHelHast QyHKIUSA




36 I'paduk npoOHO-NMHMHEHHOM QyHKITNH 1

37 VYpok - npakTukyM 1o treme "®@ynkuun" 1

38 Lenoe ypaBHeHHE U €TO KOPHU 1

39 Perenune nensix ypaBHEHUIA 1

40 bukBanpaTHbie ypaBHEHUS 1

41 Jpo6Hble palioHaIbHbIE YpAaBHEHUS 1

42 Pemenne npoOHBIX paliMOHaIbHBIX 1
ypaBHEHUI

43 Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHCHHN 1

m Pemenue 3amay ¢ mnoMoIIbO ypaBHEHUN U3 1
Ob3 ®UITN

45 VYpok - npaktukym "Pelienue 3aaay ¢ 1
MOMOIIbIO YpaBHEHMIT"

46 Ypoxk 060011IeHHS 1 CHCTEMAaTHU3aIuN 3HAHUI

47 KonTtponbras padora Ne 3

48 HepaBencTBa BTOPOI CTENIEHU € OJTHOU 1
nepeMeHHON

49 Penienue HepaBeHCTB BTOPOi CTETIEHU C 1
OJIHO TIepeMeHHOU

50 Pemenne HepaBeHCTB BTOPOI CTENEHH C 1
OJIHOM IEPEeMEHHOM B rpauecKux cpeax
VYpoxk - npakTukym no teme "Penienue

51 HEpaBEHCTB BTOPOIl CTENEHHU C OAHOM 1
nepeMeHHon"

52 Mertona uHTEpBAIOB

53 Perienue HepaBeHCTB METOJIOM UHTEPBAJIOB

54 Pemenne npakTuieckux 3aaad o TemMe 1




"PemieHne HepaBeHCTB METOA0OM

HHTEpBaJIOB"

55 VYpok - npakTukyMm 1o teme "Pemienne 1
HEPaBEHCTB METOI0M UHTEPBAJIOB"

56 Ypok 00001IeHNs M CHCTEMAaTH3AIH 3HAHUIT 1

o7 Kontponsnas padota Ne 4 1

58 VYpaBHeHME ¢ BYMsI TEPEMEHHBIMU 1

59 I'paduk ypaBHEHUs ¢ 1ByMS IEpEMEHHBIMU 1

60 Pemenue 3amay no reme "YpaBHeHue ¢ 1
JBYMsI IEPEMEHHBIMU U €ro rpaduk"

61 Cucremsl ypaBHEHUH C IBYMs IIEPEMEHHBIMU 1

62 Pemenue cucrem ypaBHEHUM ¢ ABYMS 1
NIepPEMEHHBIMU

63 I'paduaeckoe penieHre cucTeM ypaBHEHHM © 1
JBYMS IEPEMEHHBIMU

64 HccnenoBanue cucTeMsl IBYX JINHEHHBIX 1
YpaBHEHUH C IByMs [IEpEMEHHBIMU

65 Pemienue 3a1a4 ¢ NoMOIIbIO CUCTEM 1
YpaBHEHUI BTOPOU CTENEHU

66 Pemienue 3a1a4 ¢ OMOIIBIO CHCTEM 1
ypaBHeHui BTopoii crenenu usz Ob3 OUITN
VYpoxk - npaktukym "Pemenue 3anay ¢

67 MIOMOIIBIO CUCTEM YPABHEHUN BTOPOM 1
creneHn"

68 HepaseHnctBa ¢ 1ByMsl IEpEMEHHBIMU 1

69 Pemenue HepaBeHCTB ¢ IByMs 1

NEpEMCHHBIMU




Cucremsbl HCPAaBCHCTB C IBYMA

70 1
MepeMEeHHBIMU

7 Pemienune cucteM HEpaBEHCTB C IByMs 1
MepeMEHHBIMHU

72 Pemienune cuctem HEPaBEHCTB C IByMs 1
MEPEeMEHHBIMU B TPaQUUECKUX cpeiax
HekoTopbie mpueMbl penieHHs CHCTEM

73 YPAaBHEHU BTOPOU CTETNIEHU C IBYMS 1
MepeMEHHBIMHU

74 Ypox 06001eHNS 1 CHCTEMAaTHU3aIUH 3HAHUI 1

75 KonTtponsnas padorta Ne 5 1

76 TTocnenoBarensHOCTH 1

77 Omnpenenenue apuhMeTUIECKONU IPOTPECCUI 1

78 ®dopmyia N-ro wieHa apuPMeTHIECKOM 1
Mporpeccun

79 Pemenue 3amau mo reme "Apudmernueckas 1
nporpeccus”

80 CymMa niepBbIX N 4IeHOB apu(PMETHISCKOM 1
porpeccun

81 ®dopmyra CyMMBI IEPBBIX N YICHOB 1
apudmeTnyeckoil mporpeccuu

82 Onpeznenenre reOMETPUIECKON POTPECCU 1

83 dopmyra N-0To JIeHa TeOMETPUUYECKOM 1
IIPOrpeccun

84 Pemenue 3agau no teme "['eomerpuueckas 1
nporpeccus”

85 CymMma nepBbIX N WIEHOB T€OMETPUUECKON 1




MPOTPECCUH

@opMyita CyMMBI IEPBBIX N YICHOB

8 TreOMETPUYECKON TIPOTPECCHH 1
87 Apudmernueckas ¥ TeoMeTpuIecKas 1
nporpeccus B 3agadax Ob3 OUIN
Vpox - mpaktukyM "Pemenne 3amgau u3z Ob3
88 1
OUIT"
89 JIMHEHHBIN 1 YKCTIOHEHIIUATBHBIA POCT 1
90 CI0KHBIC TIPOIICHTBI 1
91 Ypox 06001eHNS 1 CHCTEMAaTHU3aIIN 3HAHUI 1
92 KonTposasHas padota Ne 6 1
[ToBTOpEHNE OCHOBHBIX NOHITHI U METOJIOB
03 Kypca 9 kiacca, 000011eHre 3HaHUH TT0 TeMe 1
"Uucna u BerauciacHus. [[efcTBUTEIbLHBIC
yucna"
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOI0B
94 Kypca 9 kiacca, 000011eHre 3HaHUH 110 TeMe 1
"®yHKiun"
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB
05 Kypca 9 knacca, 060011eH1e 3HAaHHI TT0 TeEMe 1
"VpaBHEHHS 1 HEPABEHCTBA C OJTHOMI
nepeMeHHon"
[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB
9% Kypca 9 kiacca, 000011IeHHe 3HaHUH 10 TeMe 1
"VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHHH"
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1

Kypca 9 kiacca, 000011IeHUe 3HAaHUH TT0 TeMe




"VYpaBHeHus u HepaBeHcTBa. HepaBeHcTaa"

[ToBTOpEHNE OCHOBHBIX MOHATUN U METOOB

98 Kypca 9 kiacca, 06001IeHNEe 3HAHH 110 TEME 1
"YucioBble OCIIEI0BATEILHOCTH "
99 Pesepr 1
100 Pesepr 1
101 Pesepr 1
102 Pesepr 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC
Koxa o
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJjbTara
1 Yucna 1 BBIYUCIICHUS
11 BemomHsTh,  coyeras  yCTHBIE M [HCBMEHHBIE  NPHUEMEI,
' apudMeTHYeCKUe ACHCTBUSA C PAIIMOHAIEHBIMU YHUCTIaMHU
Haxomute  3HA4YeHHs  YHUCIIOBBIX BBIPKCHUH, MIPUMECHSTh
1.2 pa3zHooOpa3Hble CIOCOObI U MPUEMBI BBIYUCIICHUS 3HAYEHUI JPOOHBIX
BBIPOXCHUM, COZEPIKANTNX OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH
[lepexonute OT oaHOM GopMbl 3amucu 4YHcenl K  ApPyroi
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCITHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO TpoOb)
14 CpaBHUBATH U YIOPSA0OYUBATH PAlMOHATILHBIE YHCIIA
1.5 OKpyTJIATh Yncia
BbInonHATE MPUKUAKY M OLIGHKY pe3yjibTaTa BBIYMCIEHUH, OLIEHKY
1.6 3HAQYEHUH  YHCJIOBBIX  BBIP@KECHUU. BBINOMHAT,  ACUCTBUA  CO
CTENEHSIMH C HaTypaJlbHBIMU MOKa3aTeJIIMU
L7 [IpuMeHAT, TNpHU3HAKK JEIUMOCTH, PAa3NOKEHHE Ha MHOXKHUTEIH
' HATypaJIbHBIX YUCET
PemaTts  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH,  CBS3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLUOHATIEHOCTHIO BEJIMYMH,
1.8 MOPOIEHTAMH, HWHTEPIPETHPOBATh PE3yAbTaThl pEIIeHUs 3amad C
y4€TOM OTpaHHuYEHUH, CBA3aHHBIX CO CBOWCTBAMHU PAaCCMATPUBAEMBIX
00BEKTOB
2 AnreOpandeckue BhIpasKeHUs
1 Hcnonp3oBath  anreOpanyeckyld TEPMHHOJIOTHIO UM CHMBOJIUKY,

IMPUMCHATH e€ B mponecce 0OCBOCHUA y‘IC6HOFO Marcpuajia




Haxomure 3HaueHuss OyKBEHHBIX BBIPDOKEHMM IpU  3aJaHHBIX

22 3HAUEHUSAX [IEPEMEHHBIX
23 BoimonHsaTe  mpeoOpa3oBaHUS LEIOTO  BBIPAKEHUS B MHOTOWIEH
' IPUBEIECHUEM MOJOOHBIX CIIAaraeMbIX, paCKphITHEM CKOOOK
BbInosHATE yMHOKEHHE OAHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
2.4 MHOTOYJIEH, NPUMEHATh (OPMYJbl KBajapara CyMMbl M KBajpaTa
pasHoOCTH
OcymiecTBIATh pa3aoKeHNE MHOTOUJIEHOB Ha MHOKHUTENN € TIOMOILBIO
2.5 BBIHECEHHUSI 3a CKOOKHM OOIIEr0 MHOKUTENS, TPYIITUPOBKH CIIaraeMblX,
IpUMEHEHUs (GOPMYJT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpa3zoBaHUsI MHOTOUWIEHOB Uil PEILICHUS PA3JIMYHbIX
' 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IIPEMETOB, U3 PEAIbHON MPAKTUKH
97 Hcnonp3oBare CBOMCTBA CTENEHEH € HATYPAJIbHBIMU IOKA3aTEISIMU
' JUTSI IPe00pa3oBaHUs BRIPOKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemrate nuHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPHUMEHSSA
3.1 IIPAaBWJIa MIEPEX0Ia OT UCXOIAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY €MY.
[TpoBepsTS, SBIIAETCS JIM YUCIO KOPHEM YPAaBHEHUS
3.9 [lpumenars rpaguueckue METOAbI IPU  PELICHUM  JIMHEWHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl nap 4ucell, ABJSIOIUXCS PElIeHUeM JIMHEHHOTO
' YPaBHEHUS € ABYMs [IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM IJIIOCKOCTHU IpaUK JIMHEHHOIO YpaBHEHUS C
3.4 IBYMsl N€PEMEHHBIMH; MOJb3YACh I'padUKOM, NMPUBOIAUTH IMPUMEPHI
pEILIECHUs ypaBHEHHUS
35 PemaTh cucTeMsl AByX JIMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMH,
' B TOM 4ucIie rpaduiecku
CocTaBiiTh U pelaTh JIMHEHHOE YPaBHEHUE WINA CUCTEMY JINHEHHBIX
3.6 YPaBHEHU 10 YCIOBHIO 33J1a4l, UHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4M MOJIyYEHHBIN PE3ybTaT
4 Koopaunats! u rpaguku. OyHKIMN
N306paxaTe Ha KOOPIMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOLIHUE
4.1 3alaHHBIM KOOpJAMHATaM, JIydd, OTPE3KH, WHTEPBaJIbI, 3alMCHIBATh

YHUCJIOBBIC TPOMCIKYTKHU HaA am“e6pa1/1quI<0M SA3BIKC




Ormeuats B KOOpI[I/IHaTHOf/'I IIJIOCKOCTH TOYKM II0 3aJaHHBIM

4.2
KOOpAMHAaTaM
43 Crpouts rpaduku TuHEHHBIX QyHKIHNA. CTpoUTh TpaduK QYHKIHH Y
' =X
OnuceiBaTh ¢ MOMOIIBIO (PYHKIUN H3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIIMYMHAMHU: CKOpPOCTb, BPEMs, PACCTOSHUE, ILEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOUTEIILHOCTb, BpeMsl, 00BEM paboThI
45 Haxonuts 3HaueHne GyHKIMHU 110 3HAUEHUIO €€ apryMeHTa
[lonumare rpaduueckuil  cnoco0 TMpeACTaBIEHUS M aHAIU3a
4.6 uHboOpMalluy, H3BJIEKaTb W HWHTEPIPETHPOBATh HH(OpPMALMIO U3
rpaUKoOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHUs
pe3yJabTaTa
1 Umucrna 1 BbIYUCICHUS
Hcnonb3oBaTe  HayaJbHble  NPEACTaBICHUS O  MHOXECTBE
11 JEWCTBUTENBHBIX YHUCEJN JUIsl CPAaBHEHUs, OKPYIJICHHSI U BBIUMCIICHUH,
' n300pakaTh JEUCTBUTEIbHBIE YHCIA TOYKAMM Ha KOOPIMHATHOM
psIMOM
[lpumensaTs MoHATHE  apUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
12 HaXOIUTh KBaJpaTHble KOPHU, MHCIOJb3yd MpU HEO0OXOAUMOCTU
' KaJIbKYJIATOP, BBIIOIHATH IpeoOpa3oBaHuUsl BRIPAKEHUH, coaepKalux
KBaJJpaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OOJBIIMX M MAIbIX YHCEI C HOMOIIbIO
. JECATUYHBIX ApoOeH u creneHer uncia 10
2 AnreOpandeckue BhIpasKeHUs
[IpuMeHATh MOHATHE CTENEHH C ILEJbIM II0Ka3aTesieM, BbIMOJIHATD
2.1 npeoOpa3oBaHUsl  BBIPAKEHHUM, coJAepXkalluX CTEeNeHH C IeJbIM
HoKa3aTeaeM
99 BbIMONHATE ~ TOXK/IECTBEHHbIE  NPEoOpa3oBaHMs  PalMOHATBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEeNCTBHIl HaJa MHOrOYJIeHaMHd U




anreOpandecKuMu ApOOsIMU

2.3

PacknanpiBaTth KBagpaTHBINA TPEXWICH HA MHOXKHUTEIU

2.4

[IpumensaTs mpeoOpa3oBaHUsl BBHIPAKCHUN TSI PEIICHUS Pa3IUYHBIX

3aa4 U3 MaTCMaTuK, CMCXKXHBIX ITPEAMCTOB, U3 peaJIbHOﬁ IMMPAaKTUKN

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemare nMHENHBIE, KBaJApaTHbIE YPaBHEHUS W pPalUOHAIbHbBIC
YpaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JBYX YPaBHEHHU C JIBYMs

NEPEMCHHBIMU

3.2

[IpoBoguTe mpOCTEMIIME MCCIEIOBAHMUS YPAaBHEHUHM H  CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TpapUuecKux
npeJcTaBlIeHUi (yCTaHaBIMBaTh, UMEET JIM YpAaBHEHUE WM CUCTEMaA

ypaBHEHUH peLIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIpoyee)

3.3

[lepexomute OT cnoBecHOW  (QopmMyauUpoOBKHM 3amaud K e
anredpanvyecko MOJIENH C TMOMOIIBIO COCTABJIEHUS YpAaBHEHHS WIIU
CHUCTEMBl YpaBHEHWH, WHTEPHPETHPOBATb B  COOTBETCTBUH C

KOHTCKCTOM 3a1a4u HOHy’—IGHHBIﬁ pe3yiabTat

3.4

[TpuMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKH,
peliaTh JIMHEIHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHON U UX CUCTEMBI,
naBaTh  IpadUyecKkyr0  WJUIIOCTPAIlMI0O  MHOXKECTBAa  pElICHUI

HEPABCHCTBA, CUCTEMbBI HCPABCHCTB

DOyHKIMHT

41

[Tonnmath ¥ HUCIHOJIB30BaTh (YHKIMOHAJIbHBIE MOHSATHS M S3BIK
(TepMUHBI, CHMBOJHMYECKHE OO0O03HAYEHUS), OMPEACNATh 3HAuCHUE
GyHKIIMM 1O 3HAYEHUIO apryMEHTa, ONpEeAeNsiTh CBOMCTBA (hYyHKIUU

o e€ rpaduKy

4.2

Crtpouts rpaduku 3eMeHTapHbIX QYHKIMHI BUIA:
k . .
y =Y =X2 y=X3 Y= x|, onuCBIBaTh CBOMCTBA YUCIOBOI (PYHKIIUHU IO
X

e€ rpaduky




9 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHLbIC PE3yJIbTaTbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'le0]71 nmporpaMMbl OCHOBHOT O 00mero oﬁpasosa}mﬂ

1

Yuca ¥ BEIYUCIIEHUS

11

CpaBHI/IBaTI) U ynopsaaoduBaTb palHOHAJIBHBIC W HPPALUOHAIBHBIC

quciia

1.2

BremonaaTe apI/I(bMeTI/I‘-IGCKI/Ie )IGI\/'ICTBI/H[ C paliMOHAaJIbHBIMHU YHCJIaMU,
coycTad YCTHBIC U IMHCHMCHHEBIC HpI/IéMI)I, BBINIOJIHATH BBIYUCIICHHUS C

HppanuoOHaJIbHBIMU YU CIIaMH

1.3

HaxonuTe 3HaueHus cTeneHed ¢ LENbIMU MOKa3aTelsiIMU U KOpHEH,

BBIYMCIIATH 3HAYCHUA YN CIIOBBIX BI)Ipa)KeHI/Iﬁ

14

Oprr.]'IS{TI) JIGfICTBI/ITeHBHI)Ie YHuClia, BBIIIOJHATD MPUKUIKY pE3yibTara

BBIYMCIICHH, OLIEHKY YHCIOBBIX BBIPAXKEHUIN

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemare  nuHeliHble W KBaJpaTHbIE  ypaBHEHHs, YpaBHEHUS,

CBOJISIIITECS K HUM, TIPOCTEHIIIHIE TPOOHO-PAMOHATBHBIC YPABHEHUS

2.2

PemaTe cuctemMbl ABYyX JUHEUHBIX YPABHEHUH C JIBYMS IEPEMEHHBIMU
U CHUCTEMBI JIByX YPaBHEHUM, B KOTOPHIX OJJHO YpPaBHEHUE HE SBISETCA

JIMHEWHBIM

2.3

Pemate TexcTOBBIC 3aJadyu aJIFGGpaI/I‘lCCKI/IM croco0oM ¢ IIOMOIIIBIO
COCTaBJICHUA YpaBHCHHSA WU CUCTEMBI JIBYX ypaBHeHI/Iﬁ C ABYM:

INEPEMCHHBIMU

24

HpOBO,Z[I/ITL HpOCTCﬁHIPIG HCCICOOBaAHUA ypaBHeHI/Iﬁ n CHCTEM
ypaBHeHHﬁ, B TOM YHUCJIC C IMPUMCHCHUCM I‘pa(1)I/I‘leCKI/IX
Hpe,Z[CTaBJ'ICHI/Iﬁ (HaanMep, YCTaHaBJIMBATb, UMCCT JIM YPABHCHHUC UJIU

cucreMma ypaBHeHI/Iﬁ peuieHus, €Cjin UMECT, TO CKOJ'IBKO)

2.5

Pemtars JINHEWHBIS HCPABCHCTBA, KBaaApaTHBIC HCPaBCHCTBA,
I/1306pa)I(aTL peuICHUC HECPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alluCbIBATh

peUiCHuC ¢ NIOMOIIIBO CUMBOJIOB

2.6

Pemate cucTeMBl JHHEMHBIX HCPAaBCHCTB, CHUCTEMbl HCPABCHCTB,

BKJIFOYAOMME  KBAJ[paTHOC  HCEPABCHCTBO, I/1306pa)KaTB peuICHue




CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpSIMOfI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIIBIXO CUMBOJIOB

2.7

Hcnonp30BaTh HEpAaBEHCTBA IIPU PEILICHUH PA3JIMYHbIX 3a1a4

DOyHKIMHU

3.1

Pacno3naBate  (QYHKIMM  M3YYeHHBIX  BHAOB.  [loka3bIBaTh
CXEMAaTUYCCKH PACIOJIOKEHUE Ha KOOPIUHATHON IIIOCKOCTH IpadKOB
¢byukuui Buga: y=Kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaueHUH K03((HULMEHTOB, ONMCHIBATh CBOMCTBA QYyHKIMN

3.2

[loka3plBaTh  CXEMaTHYECKH  PACIOJIOXKEHHME Ha  KOOPIMHATHOU
IUTOCKOCTH TpagukoB QyHKOHMA Buaa Y = VX, Y = [X| U ommchIBaTh

CBOMCTBa QyHKIUI

3.3

Crpouth ¥ wu300pakaTh CXeMaTHUeCKH TpaduKu KBaJPaTHUHBIX
(GyHKIMIA, ONUCHIBATH CBOMCTBA KBAJApPAaTHUHBIX (DYHKIUN MO uX

rpadukam

3.4

PacnioznaBate kBagpaTHuHyl0 (QyHKUIHIO 1O (opMmyie, MPUBOIUTH
IpUMephbl KBaJAPAaTUUHBIX (YHKIHUI U3 peanbHON JKU3HH, (U3HKH,

TeOMETpUN

ApudmeTrueckas ¥ TeOMETPHYECKas POTPECCHH

41

Pacnio3naBate apupMeTHYEeCKyI0 U TEOMETPHUECKYIO TIPOTPECCUU TIPU

Pa3HbIX crocodax 3aJaHus

4.2

BbINONHATE BBIYUCIEHUS C HCIOJIb30BaHHEM (GOpMya N-TO uJieHa
apuMeTUyeCcKoil U TeOMEeTPUYECKOM MpOrpeccuii, CyMMbl MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTL YJICHBI MTOCJICA0BATCIBHOCTH TOYKAMHM Ha KOOpI[PIH&THOﬁ

IIIIOCKOCTHU

44

Pemars 3aJa4yu, CBA3aHHBIC C YUCJIOBBIMH ITOCJICAOBATCIBHOCTAMU, B
TOM 4YHCIC 3aJauyud U3 peaﬂBHOﬁ KHU3HHU (C HCIIOJIb30BAHUECM

KaJIbKYJIATOPA, HIU(PPOBBIX TEXHOJIOTHIA)




INPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KITIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIEHUS
JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, TIEPEX0/] OT OAHON (OPMBI 3amHCH
11 npobeit k npyroi. IloHATHe panuMoOHANIBPHOTO YHUCIA, 3alUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
12 Apudmernueckue IEHCTBUS ¢ pallMOHAIBHBIMY YKciaamu. Perienue 3a1ay u3
' peaibHOM MPAKTUKK Ha 4acTH, Ha ApoOu
13 Crenenp ¢ HaTypaJbHBIM IIOKa3aTeNeM: OIpelesieHrne, MpeoOpa3oBaHKe
' BBIPAKEHUI Ha OCHOBE OTIPEIEIICHHS, 3aUCh OOJIBIINX YUCEN
14 [IpouieHThI, 3amuch MPOLEHTOB B BUIE OpoOH U ApoOU B BUJIE MPOLEHTOB.
' Tpu ocHOBHBIE 3a/1auM Ha IPOIIEHTHI, pEIIeHKE 3a/ad U3 PeaJIbHOM MPAKTUKU
L5 [IpumeHeHne TNpU3HAKOB  JIEIMMOCTH, pa3loKEHHE Ha  MHOXHUTEIH
' HaTypaJIbHbIX YHCET
16 PeanbHple  3aBucMMOCTH, B TOM  4Yucie mpsmMas U oOparHas
' MPONIOPLIMOHAIBHOCTH
2 AnreOpanvecKkre BEIPOKECHUS
21 [TepemenHble, YNCTOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMeHHOU. JlomycTumblie
' 3HAYEHMS IEPEMEHHBIX
22 [IpencraBiienre 3aBUCUMOCTH MEXKIy BeIMYMHAMH B BuIEC (HOPMYIIBL.
' Boruncnenus no gpopmynam
23 [IpeoOpa3zoBanne  OyKBEHHBIX  BBIP@KEHUH,  TOXKIECTBEHHO  paBHbIC
' BBIPAYKEHUS
24 CBoOIICTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIeM
25 Opnnounenbl 1 MHOTOWIeHbl. CTeneHp MHOrouieHa. CliokKeHue, BbIYUTaHUE,
' YMHO>KEHUE MHOTOUYJICHOB
26 DopMybl COKpAIIEHHOTO YMHOKEHUS: KBaipaT CYMMBI U KBaJpaT Pa3HOCTH.
' ®dopmyna pa3HOCTH KBaApaToB. Pa3iioskeHne MHOrOYWIEHOB HA MHOKUTEIN
3 YpaBHeHus
31 VYpaBHeHHe, KOpEHb YpaBHEHMs, MpaBuUja MpeoOpa3oBaHUs YpaBHEHHS,
' PaBHOCHJIBHOCTb YPaBHEHHUU
3.2 JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEHMHOIOo




YPaBHEHHUS, PEIICHHUE JIMHENHBIX YPAaBHEHUN

CocraBieHre ypaBHEHUI 10 YCIOBUIO 3ajaud. PerieHne TeKCTOBBIX 3a/1ad ¢

33 MOMOILBIO YPAaBHEHUI
3.4 JIuneiiHO€ ypaBHEHME C IBYMS IEPEMEHHBIMU U €r0 Tpapuk
Cucrema /ByX JMHEMHBIX YpaBHEHUU C JIByMs IepeMeHHbIMH. Perienue
3.5 CUCTEM YpaBHEHMH cIIOCOOOM IMOACTaHOBKHU. [IpuMepsl perieHust TeKCTOBbIX
3a/1a4 C MOMOIIBIO CUCTEM YPAaBHEHUU
4 Koopnunats! u rpaduxu. @yHkuun
41 Koopaunara Toukn Ha npsiMoi
42 Hucnossle TPOMEXKYTKH. PaccTosiHue Mexay IByMsl TOUKaMU KOOPJAMHATHON
' PSAMOI
43 [IpsimoyronbpHast cucrema koopauHat, ocu Ox u Oy. AGcumcca U opJuHaTa
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTH
44 [Ipumeps! rpadukoB, 3anaHHbIX (popmynamu. UteHue rpadukoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynknuu. ['paduk pyaknuu. CroicTBa GyHKIHI
4.6 Jluneiinas pynkuwms, e€ rpaduk. ['padux pynknunm y = [X|
47 I'paduueckoe pemeHne JNTHUHEWHBIX ypPaBHEHUH W CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHMS
1 Yucna ¥ BEIYMCIICHUS
11 KBagpatHslii kopeHb u3 uucia. [loHsTHe 00 HppalMOHANIBHOM 4YHCIE.
' JlecaTuuHble TPUOIMKEHUS HPPALMOHAIBHBIX YHCEN
CBoiicTBa apu(MeTHUECKUX KBAJApPaTHBIX KOpHEH M HUX NpPUMEHEHUEe K
1.2 peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM U BBIYMCICHUSAM. JleficTBUTENbHBIE
qHcia
1.3 Crenens ¢ nenbIM NokaszaTeseM U €€ cBoiictBa. CTaHgapTHas 3alKCh YHucCiIa
2 AnreOpandeckue BbIpaskeHUs
2.1 KBanpaTHslil TpEXUiIEH, pa3iokKeHUE KBaJPAaTHOTO TPEXUIEHA HA MHOXKHUTEIH
2.2 Anrebpanyeckast Jpoob. OCHOBHOE CBOMCTBO ajredpanyeckoil Jpoou




2.3

CrnoxeHue, BHIYUTaHUE, YMHOXKEHHUE, JIEJICHHE areOpandeckux apooeit

2.4 ParmonanbHbIe BRIpaKEHUS U UX PpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opMmyla KOpPHEH KBaJpaTHOTO YypaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHH, CBOASIIMXCS K JIMHENHBIM U KBaJIPATHBIM

3.3 [IpocTeiimme 1poOHO-paIOHAIEHBIC YPAaBHEHUS

I'paduueckast MHTEpIIpETAIUS YPAaBHEHHH C IBYMsI TIEPEMEHHBIMH U CHCTEM
3.4 JMHENHBIX YPaBHEHUW C JBYMs IepeMeHHBIMHU. [IpumMepsl pemenus cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU

35 Pemienne TeKCTOBBIX 3a/1a4 anreOpanyecKumM CrocoOom

3.6 UmcnoBble HEpaBEHCTBA U X CBOICTBA

3.7 HepaBeHcTBO ¢ 01HOM IEPEMEHHOMN

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuHeliHbIE HEPABEHCTBA C OJJHOM ITEPEMEHHON

3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHON NIEPEMEHHOM
4 OyHKITUN

41 [Tonsitue ¢yakmuu. OOmacTe onpeneraeHuss W MHOXKECTBO 3HAYCHUM
' ¢dbyakuun. CriocoOsl 3agaHus QyHKITHI

4.2 I'paduk pynkumm. UteHne cCBOMCTB GyHKIMH 110 e€ TpaduKy

4.3 [Tpumepsi rpadukoB QyHKIIHHA, OTPAKAOIINX PEATbHBIC TIPOIECCHI

w OyHKIMY, ONUCBHIBAIOIIME NPAMYI0O U OOpaTHYI MPONOPIUOHAIbHbIE
' 3aBUCHUMOCTH, UX rpauku

4.5 Oyukuuu y =x2,y = X8

4.6 Oynkuuu y = X, Y = |x]

4.7 I'padmyeckoe penienne ypaBHEHH U CUCTEM ypaBHEHUN

9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA
1 Uwucna v BBIYUCICHUS
11 PannonanbHble 4yWcia, WppalMOHATIBHBIC YHCIA, KOHEUHbIE U OECKOHEYHBIC
' JIeCSITUYHBIE IPOOU




MHO€eCTBO IeHCTBUTEIBHBIX YHCEN, JEHCTBUTEILHBIE YHCIA KaK OECKOHEUHBIE

JACCATUYHBIC [[pOGI/I. BzaumHuo OJJHO3HAYHOC COOTBCTCTBHUC MCKIY MHOKCCTBOM

L2 JEMCTBUTENBHBIX YUCET U KOOPIAMHATHOM NpsAMoil. CpaBHEHHE JIEHCTBUTEIIBHBIX
qucen
1.3 Apudmernueckue AeUCTBUS C ICHCTBUTEIIBHBIMU YUCIIAMHU
N3mepenust, npubImKeHus, oNeHKU. PasMepbl 00BEKTOB OKPYKAMOIIECTO MHUPA,
v JUTUTENILHOCTh TIPOIECCOB B OKpyXatomem wmupe. [lpubnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh NpuOmkenusa. Okpyrienue yucen. [Ipukuaka U omeHka
pe3yJIbTaTOB BHIYUCIICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHeHUsI ¢ OJHOU TIEPEMEHHOM
2.2 JInneliHoe ypaBHeHue. Pemenne ypaBHEHHM, CBOIIIIUXCS K JIMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOIAIIMXCS K KBAIPATHBIM
94 bukBagparHoe ypaBHeHue. Ilpumepsl pemeHuss ypaBHEHUH TpeTbed U
' YETBEPTOM CTENIEHEN Pa3I0KEHUEM Ha MHOKHUTEIN
25 Pemenne qpoOHO-paniioHaIBHBIX YpaBHEHUI
2.6 Cucrembl ypaBHCHHMA
2.7 VYpaBHEeHHE ¢ ABYMS IEPEMEHHBIMH | €T0 TpaduK
2.8 Pemenue cucrem AByX JTUHEMHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU
29 Pewrenne cucrem IByX ypaBHEHHUMH, OJHO M3 KOTOPBIX JIMHEMHOE, a JPYroe —
' BTOPOU CTENEHU
2.10 I'padudeckas mHTEpHIpETALINS CUCTEMBI YPABHEHUM C JBYMSI IIEPEMEHHBIMH
2.11 Pemrenne TeKCTOBBIX 3a/1a4 alNTreOpandecKuM Criocooom
212 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB € OJIHOM MEPEMEHHOU
2.14 Peurenue cucreM TMHEHHBIX HEPABEHCTB € OJIHOM MEPEMEHHOM
2.15 KBanparHbeie HepaBeHCTBA
216 I'padmyeckas wHTEeprpeTanysi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
. MIepEMEHHBIMU
3 OyHKIUN
31 Ksamparnunas ¢ynkuusa, e€ rpapuk u cpoiictBa. [lapaboma, KoopaHHATHI
' BEPIIMHBI TapadoIbl, 0Cb CHMMETPUU MapabOIIbI
3.2 I'paduku Gpynkumit y=kx, y=kx+b n ux cBoiicrea




3.3

I'paduku Gynkuuit y=k/X, y = x® 1 ux cBoricTBa

3.4 I'paduku QyHKIMIA , 1 UX CBOWCTBA
4 UucnoBele NOCIEI0BATEIbHOCTH

41 Omnpenenenre U cnocoObl 3a/laHusl YUCIOBBIX IOCIEN0BaTENbHOCTEN. 3aiaHKe
' MOCJIeI0BATEILHOCTH PEKYPPEHTHOM hopmysoit u (popmysioil N-ro wieHa

49 Apudpmerndeckass mnporpeccus. Dopmynbl N-ro  wieHa apu(pMETHYECKO
' IPOrPECCUH, CYMMBI IIEPBBIX N YICHOB

43 I'eomerpuueckas nporpeccus.  @DopMmynsl  N-r0  4WieHa T'€OMETPUYECKON
' MIPOrPECCUH, CYMMBI NEPBBIX N YWIEHOB

A4 N300paxkeHne uieHOB apU(PMETUUYECKOH U TEeOMETPUUYECKOW Mporpeccui
' TOYKaMH Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBIN POCT

45 CrnosxHble TPOLEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOIM OBPA3OBATEJBHOM
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBAHUSA K MPEIMETHBIM pPe3yJibTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTe/ibHOH MPOrpaMMbl OCHOBHOT0
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOYKECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATHUAMM:
rpad, cBs3HBIA Tpad, NepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpapUuecKoe MPeICTABIEHHNE MHOXKECTB
JUIsl OTIMCAHMs PEATIbHBIX MPOIIECCOB U SBJICHUM, NPU PEIICHUH 3a7a4

U3 IpYTUX Y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: OINPEICIICHHE, aKCHOMa, TEOPEMa,
JI0Ka3aTelIbCTBO; YMEHUE PpACIIO3HABATh HWCTUHHBIE W JIOKHBIE
BBICKA3bIBAHUS, IPUBOAUTH IPUMEPBl W KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATUSMHU: HATypaJlbHOE YHWCIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypaJlbHBIX YHCET, MPU3HAKU
JEeIMMOCTH, 1I€JI0€ YHUCIO0, MOIYJb 4YHCIa, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIA BUJ YHCIIA, PALMOHAIBHOE YHCIIO,
UPpPALMOHATILHOE YHUCIO, apu(METHYEeCKHil KBaJpaTHBI KOPEHb;
YMEHHE BBINOJHATH JIEHCTBUSL C  4YHCIaMH, CpaBHMBAaThb W
yIOPSAOYMBATh 4YMCIA, TMPEJCTABIATH 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATH YHMCIA; YMEHHUE JAeNaThb MNPUKUIAKY U OIEHKY

pe3yibTaTra BBIYMCIICHUH

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C ILEJIbIM IOKa3aTeleM,
apudmeTHuyecKuil KBaJpaTHBIA KOPEHb, MHOTOWIECH, alredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHU
Oosbllle €IUHHUIBI; YMEHHME BBINOJHATh pPAacd€Thl MO (opMmynam,
npeoOpa3oBaHusl LENbIX, JApPOOHO-PAllMOHAIBHBIX BBIPAKEHUH WU
BBIPAKEHUI C KOPHSMHM, Pa30oKEHHE MHOTOYJIEHA HAa MHOXUTENH, B
TOM YHCJIE C MWCHOJb30BaHHWEM (OpMyaT pa3HOCTH KBaJpaToB H

KBaapaTa CYMMBI U PA3HOCTH

YMmenue ONICpUPOBATH IOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEHHBIE W KBaJApaTHbIC ypaBHEHMUS,
IPOOHO-PAIMOHANBHEIE YPABHEHHS C OJHOW MEPEMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YpaBHCHUH, JIMHEHHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble U JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHCJIE IIPU PELIECHUN 3aJa4 U3 IPYrux IPEeAMETOB
W TPAKTUYECKUX 3a/]ad; YMEHHUE MWCIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IUIOCKOCTh Ul M300pa)K€HUsl pelIeHHi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUSAMU: QYHKIMS, rpaduk QyHKIMU, HYIU
GyHKIMH, MIPOMEXYTKHU 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YyObIBaHUS, HaAWOOJblIee W HaUMEHbIlee 3HAYCHUS
byHKIMH; yMEHHE OTIepupOBaThH MOHATUSAMU: npsimast
MPONOPLIMOHAIBHOCTD, JUHEHHAsT (YHKLHMSA, KBaJApaTU4HAs (QYHKIHS,
oOpaTHass TPOMOPIMOHAIBHOCTh, TMapaboyia, TUrepOosia; yMEHHUE
cTpouTh Tpaduku GyHKIIMHA, UCTIOJIB30BaTh TPAPHUKHU TSI OTIPEICTICHUS
CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, Ul pelIeHUs 3afad U3 APYTUX
yu4eOHBIX TMPEAMETOB U pealbHOW JKM3HH; YMEHHE BBIPAXKaTh

dbopMynamMu 3aBUCUMOCTH MEXAY BEIMYMHAMU

Ymenne OIIEPUPOBATH TIOHSATHUSIMH: MOCJIEIOBATEIBHOCTD,
apudMeTHUecKass W TeOMETpHYecKas  IMPOTPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIIEAOBATEILHOCTEH, POPMYIBI CyMMBI U
o0mIero wieHa MpH pemieHUH 3a/a4, B TOM YHCIE 3a1ad U3 JPYrux

y4eOHBIX MIPEIMETOB U pealbHOMN )KU3HU

Ymenune pfuiaTth 3aaa4d pasHbIX THUIIOB (B TOM 4YHCJI€ Ha ITPOLCHTEHI,
JO0JIM M 4YaCTH, ABHMXKCHHC, pa60Ty, HCHY TOBapOB MU CTOHUMOCTH
INIOKYIIOK U YCJIyT', HAJIOT'H, 3a/la41 U3 obmactu YIIpaBJICHUA JIMYHBIMU U
CEeMEHHBIMH q)HHchaMI/I); YMEHUC COCTaBJIATH BbIPAKCHUA,
YpaBHCHHA, HEPABCHCTBA MW CUCTEMblI II0 YCJIOBUIO  3a4ad4H,
HCCICA0BATh IMOJTYUYCHHOC PCHICHUC U OLUCHUBATH HpaBIIOHOI[06HOCTB

IMOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh HNOHATHUAMM: GUTypa, TOUYKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYI'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHUH TPEYroJbHUKH, MNPSMOYTOJIbHBIA TpPEYrojbHUK,

MEauaHa, 6I/ICCCKTpI/ICB. " BbBICOTA TPCYroJIbHUKA, ‘leTBIpéxyTOJIBHI/IK,




napajjienorpaMM, pomMO, TNPSAMOYrOJBHHK, KBaJpar, Tpareuus;
OKPY>KHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemiath 3agadd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HH, Ha HAXOXKJEHHE TI'€OMETPUYECKUX BEIMYMH C INPUMEHEHHUEM

U3yYCHHBIX CBOWCTB QUTYyp U (HaKTOB

10

YMeHue omnepupoBaTh MOHATHSMHU: PABEHCTBO (uryp, paBeHCTBO
TPEYroJIbHUKOB; IMapauIeIbHOCTh W TEPHEHAUKYISIPHOCTh MPSIMBIX,
VIOl MEXIY TMNPSAMBIMH, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nogoOue Guryp, nog00HbIE TPEYTOJbHUKH, CHMMETPHS OTHOCUTEIHHO
TOYKHA U TIPSIMOM; YMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nogoOue Quryp, napayiesbHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATHSAMM: JJMHA, PACCTOSIHUE, Yol
(BenMuMHA yrjla, CHHYC U KOCHUHYC yTja TPeYyroJibHUKa), IJIOMIab;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE MpPUMEHATh (OPMyJbl TMepuMeTpa U IUIOIIaIu
MHOTOYTOJIbHUKOB, JIJIMHBI OKPY>KHOCTH M IUIOIIATU Kpyra, oObema
IPSIMOYI'OJIBHOTO MapaUIeNICNINIENa; YMEHUE MPUMEHSITh MPU3HAKU
PaBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHUKA,
teopeMmy Iludaropa, TpuUroHoMeTpuyecKue COOTHOLIEHUS IS

BBIYMCIICHUS JUIMH, PACCTOSIHUH, TUIONIAJCH

12

YMenne wu3o0OpaxkaTh IUIOCKME (UTYpl W WX KOMOWHAIIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBKD YEPTEKHBIX
UHCTPYMEHTOB M  AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIH

CUMBOJIbHOMY OITMCAHUIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM IpAMOYTOJIbHAasA CHUCTCMa
KOOpJAUHAT; KOOPAUHATBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUEC BEKTOPA HA YUCJIO, CKAJIIPHOC ITPON3BCACHHNEC BCKTOPOB;
YMCHHUE HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId HNPCACTABJICHUA
JAaHHBIX W PEHICHHUA 3a4a4, B TOM YHCIIC U3 JPYrux y‘IC6HHX

MMpEeaAMETOB U peaanoﬁ KHU3HU

14

YMmenue OIICpHUPOBATH TTOHATUSAMU: CTOJIOMKOBEIE U KPYI'OBbBIC
AuarpaMmel, Ta6J'II/II_ILI, cpeaHee apI/I(l)MeTI/I"IeCKOG, MEuaHa,
HanOOJbIIee U HaMMEHBIIEE 3HAYCHHA, pa3dMax YHUCJIOBOTO Ha60pa;

YMCHHC H3BJICKATBh, HHTCPIIPETUPOBATDH u Hp606pa30BBIBaTB




UHPOpPMALIMIO, TPEJCTABICHHYI0 B TaONUIAX W Ha JMarpammax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBJICHUW; yMEHHUE pacllo3HaBaTb M3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MHpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA ONBIT (CIy4alHbII
9KCIIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXOJ)
CIIy9alilHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIyYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pEellaTh
3a/la4yd METOJOM OpraHM30BaHHOIO Iepedopa U C HCIOJIb30BAHHEM
IpaBWIa YMHOXKEHHUS; YMEHHE OIICHMBAThb BEPOSTHOCTH PEATbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJb MPAKTHYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHM B OKpYXKalollleM MHpPe U B KU3HHU;
3HAKOMCTBO C TIOHSTHEM HE3aBHUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJBIIHNX YHCET U ero POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMmenue BbBIOMPATh MOIXOISAIIMA H3YYEHHBIM METOJa Ui pEelleHHs
3aJa4d, IPUBOJUTH NMPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HHU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB MAaTEMaTUKU B
UCKYCCTBE, OIMCBIBaTh OTAECIbHBIC BBIJAIOIIHUECS  PE3YJIbTaTHI,
IOJIy4YEHHBIE B XOJE Pa3BUTHA MATEMaTHKU KaK HayKH, IPUBOIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITHM M UX aBTOPOB B OTE€YECTBEHHON

U BCEMUPHOM UCTOPUH




HEPEYEHD 9JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
IO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

1 Yucna 1 BBIYUCIICHUS

11 Harypanbenblie u neinsie yncina. IIpusHaku 1e1MMOCTH HEIIbIX YU CeN

1o OObIKHOBEHHBIE M JIeCATUYHbIE  JApOOM,  MPOLEHTHl,  OECKOHEYHbIE
' TEPUOANYECKHUE TPOOH

13 Pannonanbupie  uucma.  ApudMeTHUecKHe Omnepalud ¢ paldoOHAIbHBIMHU
' YUCIIaMU

14 JelictButenbHpie uynciaa. ApudMeTHYeCKUe Omepaluu ¢ JACHCTBUTEIHLHBIMU
' YUCITaMU

Ls [IpubmmxEéHHBIC BBHIYUCICHUS, TpaBWiIa OKPYIJVICHHS, TPUKHUIKA W OICHKA
. pe3yJiibTaTa BEIYMCICHUI
2 AnreOpanvecKkre BEIPOKECHUS

2.1 bykBeHHBIC BhIpaKeHUS (BBIPAKECHUS C IEPEMEHHBIMH )

2 Crenenp ¢ 1menbiM mokazaTteneM. CTeneHb C palMOHAIBHBIM IIOKa3aTesieM.
' CBoiicTBa CTENEHN

2.3 MHorouseHsl

24 AnrebOpaundeckas qpoob

”E ApubdmMerndyeckuit KOpPEHb HaTypaJIbHOU CTEIICHHU. HevictBus c
' apuMeTHYeCKUMU KOPHAMHU HATypaIbHOM CTETIeHU
3 YpaBHEHHS U HEPABEHCTBA

31 Hensle u apoOHO-panmoHalbHble ypaBHEHUS. CHCTEMBI UM COBOKYITHOCTHU
. YpaBHEHHI

30 Lensle u npoOHO-palrioHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTHU
. HEpaBEHCTB

3.3 Pernrenne TekCTOBBIX 3a0a4

4 HucnoBsle NOCIEA0BATEIBHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEIOBATENLHOCTEH

4.2 Apudmerndeckass u Teomerpuueckas mnporpeccun. Dopmyna  CIOKHBIX




MPOLIEHTOB

) OyHKIHUU
Oyuknmsi, cnocoObl 3amaHus QyHkuud. [papux  Pyakmmm. OO6nacTh
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHUH ¢ynkuuu. Hymu ¢ynkumu. [Ipomexyrku
5.1 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl H
MUHUMYMBl (yHkmuu. HambGonbimiee w HauMeHbllee 3HauYeHUE (QYHKIUH Ha
MIPOMEKYTKE
6 KoopannaTs! Ha IPsIMOi U IIJIOCKOCTH
6.1 Koopnunatnas npsimast
6.2 JlexkapTOBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl u ux cCBOMCTBa
7.2 TpeyronpHuk
7.3 MHOroyroisHUKN
74 OKpYXHOCTh B KpyT
7.5 N3mepenne reoMeTpuIecKuX BETMINH
7.6 BekTops! Ha III0CKOCTH
8 BeposTHOCTb U cTaTuCcTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS YYEHUKA

* Martemartuka. Anre0pa: 7-if kiacc: 6a30BbIi ypOBEHb: yUeOHUK; 15-¢ n3naHue,
nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemikos K.W. u np.; nox
penakmueit TemsikoBckoro C.A. AkimonepHoe o0miectBo «3natenbeTBo
«IIpocsemnieHne»

* Maremartuka. Anrebpa: 8-i1 kiacc: 6a30Bblif ypOBEHb: yueOHUK; 16-¢ u3nanue,
nepepadborannoe MaxkaperueB FO.H., Munarok H.I'., Hemikor K.W. u np.; nox
penakuueit TenskoBckoro C.A. AkimonepHoe o6mectBo «M3aaTenbeTBoO
«IIpocserieHue»

* Maremaruka. Anre6pa: 9-if kitacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ nu3nanue,
nepepadboranHoe MaxkapsrueB FO.H., Munarok H.I'., Hemikor K.W. u 1p.; mox
penakuueit TensikoBckoro C.A. AkimoHepHoe 061ecTBo «3aaTenbeTBO

«IIpocsenieHue»

METOANYECKHUE MATEPHUAJIBI IJIS1 YAUTEJIA
JI.b.KpaiineBa. Marematuka. Ypoku anreOpsl : 7-i kiacc : 0a30BbIi YPOBEHb :

yuebHoe niocodue / JI.b. Kpaitaesa. - 2-¢ u3j., ctep. - Mocksa : [Ipocsernienue,

2025. - 80 c.: n.

JI.b.KpaiineBa. MaTtemaTtuka. Ypoku anreOpsi : 8-if kitacc : 6a30BbIi YPOBEHbD :



yueOHoe nocobue / JI.b. Kpaitnesa. - 2-e u3z., crep. - Mockaa : [Ipocsemnienue,

2025. - 80 c.: .

JL.b.KpaitneBa. MaremaTtuka. Ypoku anreopsl : 9-i kiiacc : 0a30BbIil ypOBEHb :

yueOHoe nocobue / JI.b. Kpaitnera. - Mocksa : IIpocsemienune, 2025. - 78, c.: u.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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