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HHOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OIHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIETO
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUYEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO st
MIPOAODKEHUsI 00pa30BaHUs U B MMOBCETHEBHON KU3HU. Pa3BuTHE y 00y4aronmxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOKICHHM U CYIHOCTH anredpandecKux
abcTpakiyii, cnoco0e OTpakeHHUsI MaTeMaTUYeCKOW HayKOW SIBIEHUN U MPOLIECCOB
B NpUpOAEe W OOIIEeCTBE, POJU MaTEeMaTHYECKOTO MOJCIHPOBAHHS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOANUMBIX ISl aIallTallil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3ydyenuwe anreOpbl oOecreuynmBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHHBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJHI,
dopmynupoBath yrBepxkaAcHUS. OCBOCHHE Kypca alreOphl 00ecIieYnBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaroIUXCs: OHM HWCIHOJB3YIOT JCHYKTUBHBIC W
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe W KOHKPETU3aln0, a0CTparupoBaHue M
aHanmoruto.  OOyueHume  anreOpe  TpeamnojaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITETIbHOW ~ JI€ATENIbHOCTH OOYYaIOUIUXCs, IO3TOMY CaMOCTOSITEJIBHOE
peleHue 3aa4 BJSETCS peaan3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHusl.

B crpykrype mporpammbl yueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero oOpa3oBaHNs OCHOBHOE MECTO 3aHMMAIOT COZEPKATeIbHO-METOINUECKHE
auHUK: «Yucna u BeIYMCICHUSY, «AJreOpandyecKkue BBIPAKEHUN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3THX coaep)kaTeabHO-METOIUYECKUX
JMHUNA pa3BUBAaETCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJCIHCTBYS €
ApPyrUMHU €ro JUHUAMHU. B Xone wu3yueHus ydeOHOro Kypca o0O0ydaromumcs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B cBsi3u ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTUKM, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIHE OBJAJCHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAJBbHOTO  MaTeMaTuueckoro s3bika. ConepikaTenbHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4ueOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHHM «YUucna ¥ BBIYMCICHUS» CIYKUT OCHOBOW JJis
JaJbHEHIIIET0 W3YYeHHUsS MATEeMaTHKHU, CIIOCOOCTBYET PAa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOIb30BaThCS aIrOpUTMaMHu, a
TaKke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEAHEBHOM
KHU3HU. Pa3BUTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
CBSI3aHO C pAIMOHAJIBHBIMH M HPPALUOHAIBHBIMH YHUCIaMH, (OPMUPOBAHUEM



MIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpLICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 001eMy 00pa3oBaHUIO.

Conepxanue IByX anreOpanyeckux JUHUN — « Are0pandeckue BhIPaKCHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y OOy4YarOMIMXCA
MaTeMaTUYeCcKOro armapara, HeoOXOAMMOTro JUisl PEIICHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M MPaKTUKO-OPUEHTHUPOBAaHHBIX 3anady. Ha ypoBHe
OCHOBHOTO o00miero oOpa3oBaHus Y4yeOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palMOHANIbHBIX BbIpaXKeHUI. AnreOpa JEMOHCTPUPYET 3HAUEHWE MAaTEMaTUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTEeMaTHYECKUX MOJIeell, OMHMCAaHMUsI MPOLECCOB U
ABJIGHUA peajbHOro Mupa. B 3amaun oOydeHus anreOpe BXOASAT TaKKe
JanbHellllee pa3BUTHE AJNTOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HWH(OpPMATHUKW, M OBJAJCHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBaHre CUMBOJIBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Conepxanve GyHKIIMOHAIBHO-Tpa(pUUECKON TMHUM HALIEJICHO Ha MOJIy4YeHUe
oOydJaromuMHCs 3HAHUN O QYHKIMAX KaK Ba)KHEHMIIeW MaTeMaTH4ecKOW MOJIeNn
JUTSI ONTMCAHUSI U UCCIEOBAaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obOmectBe. M3ydenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIONIH30BaTh Pa3IMYHbIe BBIPA3UTENIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
IpeICTaBICHUI O POJIK MaTEMAaTUKH B Pa3BUTUHU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IuUTaHy B /-9 Kiaccax u3ydaercd Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIIEAYIOIIME OCHOBHBIE pa3/ieNibl COAEPIKAHMSA:
«Yucrna u BBIUKCICHUN», «ANTeOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUN».

Ha usyuenne yueOGHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 ygaca B Henenwo), B 8 knacce — 102 yaca (3 yaca B Henenwo), B 9
kiacce — 102 ygaca (3 yaca B HEZIENO).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Yucia v BbIYUCICHUS

Hpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3amHUCH
npobeit k apyroi. [loHsiTHe palMOHANBHOTO 4YHCIA, 3alKCh, CPaBHEHMUE,
yOOPSIOYMBAHUE  PAIMOHAIBHBIX 4ucel. ApudMeTHdecKkue JeUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
poou.

CreneHnb C HaTypajdbHBIM TIOKa3aTeleM: ONpeAeNICHHe, NpeoOpa3oBaHUe
BBIPOXKCHUN Ha OCHOBE OMPEENICHHUS, 3aNuch OoybiuX uncen. [IporeHTsl, 3anuch
IPOLICHTOB B BHUJE APOOM U JpoOH B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3aJjayu Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbBIX YUCEIL.

PeanbHple  3aBUCHMOCTH, B TOM 4Hcle T@psMas W 0oOpaTHas
MPONOPLIMOHATIBHOCTH.

AJiredOpanyeckue BbIPaKeHUsI

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpEMEHHOM. JlomycTuMble
3Ha4YEHUS NepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXAY BEJIMUMHAMU B BUJIE
dopmyibl. Beruucnenus o ¢popmynam. [lpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TNpaBWia MpeoOpa3oBaHUsl CyMM U
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MPUBEJEHUS MOJTOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM [TOKA3aTEIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOrowIeHa. CloKeHue, BhIYUTAaHUE,
YMHOKEHUE MHOTrOWwIeHOB. POpMyJibl COKpPAlmIEHHOTO YMHOXEHHUS: KBaapat
CyMMBbl M KBaapar pa3HocTH. PopMmyna pa3HOCTH KBajapaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs M1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUsA, IMpaBUja TNPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEN JIMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEUHBbIX YypaBHEHUU. CoCTaBI€HUE YpPaBHEHUU 10
YCJIOBHIO 3a71auu. PeneHne TeKCTOBBIX 33/1a4 C MOMOIIBI0 YPAaBHEHHUM.

JIuneliHoe ypaBHEHHUE C JIByMs MepeMeHHbIMU U ero rpaduk. Cucrema aAByX
JIVHEMHBIX ypPaBHEHUW C JBYMs IEpPEMEHHBbIMU. PemieHuwe cucTeM ypaBHEHHU
crocoOOM MOACTaHOBKHU. I[Ipumephl pelieHusi TEKCTOBBIX 3aJady C MOMOIIbIO
CHCTEM YpABHEHUM.

DOyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle TpOMeXYyTKU. PaccTossHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPAMHATHOH IiockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (GOPMYITAMH.
Urenne rpadukoB peanbHbX 3aBucumoctei. llonsatue ¢ynkuuu. I'paduk
¢ynkuuu. CoiictBa ¢pyHkuuid. JIunelinas ¢pynkuus, e€ rpapuk. I'papuk dyHkumnu
y = [x|. I'paduueckoe pelieHre JTUHEHHBIX YpPaBHEHUH W CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucia v BbIYUCICHUS

KBampatueiii kopenb u3 uyucna. [lonstne 00 wuppanmoHaJIHLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUST UppallMOHANIbHBIX uncesl. CBOMCTBAa apuMETHIECKUX
KBaIPATHBIX KOPHEHW U UX MPUMEHEHUE K MPEeoOPa30BaHUIO YUCIOBBIX BhIpAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIILHBIC YHUCIIA.

Crenens ¢ 1enbIM nokasaresem u €€ ceorictBa. CTaHapTHas 3aMuCh YHCIIA.

AnreGpanueckue BolpakeHUsI AJiredpanyecKue BbIpaskeHust

KBanparuelii  TpEXWiieH, pas3jloXKEHHE KBAJApaTHOrO TpEXWIEHAa Ha
MHOHUTEIIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayreOpandeckoi JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXEHHE, JCJICHHE anreOpaudyeckux JIpoOei.
PanronanbHbie BRIpXKEHHS M KX TTPeoOpa3oBaHUE.

YpaBHEHUs U HEPABEHCTBAY PABHEHUSI M HEPABEHCTBA

KBagpaTtHoe ypaBHeHHe, QopMmyia KOpHEH KBaJpaTHOTO YpaBHCHHS.
Teopema Buera. Pemienne ypaBHEeHU, CBOASIIUXCS K JIMHEUHBIM U KBAJAPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPABHEHHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUM C JAByMs NEpeMEHHbIMU. lIpuMepsl pemieHuss cucrem
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 ANreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIUNDYHKIAT

[Torsitne ¢ynkmuu. OOMacTh ONpeaeNneHuss W MHOXKECTBO 3HAYCHHIM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'paduk pynxuuu. Yrenune cBoiicTB GyHkiMu no e€ rpaduky. [lpumepsi
rpaduKoB QYHKIUH, OTPAXKAIOIINX PEaIbHbIE MPOIECCHI.



ODYHKIMY, OIMUCHIBAIONINE TPSIMYI0 M OOpaTHYIO MPOMOPIHOHAILHEIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yuciia v BbIYUCICHHUS

PanmionanbHbie yncia, UppallMOHANIBHBIC YUCIIA, KOHEUHbIE M O€CKOHEYHBIC
JecATUYHbIE 1poOou. MHOXKECTBO AEHCTBUTEIBHBIX YHUCEII, ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHbIC napoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apuMeTrhyeckue JeUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpPYXAIOIIETO0 MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKpYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs M HEPABEHCTBA

JluneitHoe ypaBHeHUE. PellleHMEe ypaBHEHMU, CBOJSIIMXCS K JIMHEHHBIM.

KBangpatHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASIINXCA K KBaJPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemeHns ypaBHEHUN TPEThEW U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palMOHANBHBIX YpaBHEHU. PereHue TEKCTOBBIX 3ajiay
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS MEpeMEHHBIMH M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPAaBHEHHUH C ABYMS MIEPEMEHHBIMHU. PelieHne cucTem JIByX YpaBHEHHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil ctemeHu. I 'padudeckas
UHTEpIpETALUs CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 aNreOpPandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEepeMeHHOW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IMepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmpeTanys HEPABEeHCTB W CHCTEM HEPABEHCTB C JIByMS
[IEPEMEHHBIMU.

OyHKINNDYHKIAT

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

Ipaduxu byskmmii: y = kx, y = kx + b, y =k/x, y=x3, y = Vx, y = |x| , n nx
CBOMCTBA.



Hucnosble  mnocienoBareabHOCTUYMCI0BbIE  NOCAEI0BATEIbHOCTH M
nporpeccuu

IlonsiTHE YHUCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pEKyppeHTHOI popMynol u Gopmysoit N-ro uieHa.

Apudmernyeckas u reomerpuueckas nporpeccuud. dopmynsl N-ro udjieHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne WiIeHOB apU(PMETHUYECKOM M T€OMETPUYECKOW MpOorpeccHii
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTU. JIMHEWHBIN M 3KCIIOHEHUHAIBHBIN POCT.
Ci1oHBIE IPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJibTaThbl OCBOCHHUA NPOrpaMMbl Y4eOHOro Kypca
«AnreOpay» XapaKTepU3yOTCs:

1) maTpuoTHYECKOE BOCIIMTAHME:

OpOSIBIIGHUEM MHTEpeca K NPOUUIOMY U  HACTOSIIEMY POCCHMCKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K HCIOIb30BAHUIO ATUX
JTOCTHXKEHUH B IPYTUX HAyKaX U MPUKIAJAHBIX chepax;

2) rpakIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYEeCKUX OCHOBaxX (PYyHKIHMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp TpakIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHHM HAyKHh, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/A0BO€E BOCTIMTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIIEHUM NPaKTUYECKUX 3a1ad
MaTE€MAaTHYE€CKON HAIPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHUs HAa NPOTSHKCHUHM BCEW JKM3HU JJIA YCIEHMIHON TpodecCHOHATbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHEM MHINBUIYATbHON TPACKTOPUM O0pPa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKoe BOCIIUTAHHE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  O3CTETUYECKOMY BOCIPHUITHIO
MaTeMaTU4ecKuX OOBEKTOB, 3ajad, PEIICHHM, pPacCyKICHUW, YMEHUIO BHUJETh
MaTeMaTU4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTAIlME B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JIOBEKa, MPUPOJbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HAayKH Kak cQepbl YeloBeYeCKOu
NEeATEeNIbHOCTH, ATANoOB €€ pa3BUTHS M 3HAYMMOCTH IJI PA3BUTHUS IIUBUIIM3AIUU,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MAaTeMAaTHYECKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEIOBATEIbCKON
e TeIbHOCTH;



6) ¢usnmueckoe BocmuTaHue, GopMHpPOBaAHHE KYJIbTYPbI 3I0POBbSA H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO TMPUMEHSTh MaTEMaTUUECKHWE 3HAHUSI B HMHTEpPECax CBOETO
30pOBbs,  BEIEHHUA  30pOBOro  oOpa3a JKM3HM  (310pPOBOE  IIUTAHUE,
cOaTaHCUPOBAHHBI PEXUM 3aHATAA U OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pPeQIIECKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) IKOJIOrM4eCcKoe BOCIIMTAHME:

OpUEHTAIIMEN Ha MPUMEHEHUE MaTeMAaTHYECKUX 3HAHUU sl PEIICHUS 3a/1a4
B 00JIACTM COXPaHHOCTH OKpYXKAIOIeW Cpenbl, IJIaHUPOBAHUS TOCTYNKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUI JJIsI OKPYXKAIOIIEH Cpeabl, OCO3ZHAHUEM
100aJIBLHOTO XapaKkTepa AKOJOTHUECKUX PoOJIeM U MyTel UX PEeIICHUs;

8) amanTamusi K U3MEHSIIOIMMCSI YCJOBHSIM CONMAJBLHON W TPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIIOBHSX HEONPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOACH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOMMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
(dbopMynHpoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SABJICHUIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOIUNA KOHTPMEDP, KOPPEKTUPOBATH
NpPUHUMAaeMble DPEIICHUS W JNEUCTBUS, (OpPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornueckue AecTBU:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUYECKUX
O0BEKTOB, TOHSTUN, OTHOUICHUW MEXIY MOHATUSIMH, (OPMYITHPOBATH
OTIpeJIeICHNs] ~ TOHSATUW, YCTAHABIWBATH CYIIECTBCHHBIH  MPHU3HAK
KIaccu(UKaIMi, OCHOBaHUS I OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHPUHUMATh, (OPMYIUPOBATH U  MPEoOpPa30OBHIBATH  CYXKICHHS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YacTHBIE W 0OIIue,
YCIIOBHBIC,



BBISIBISTh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpeUMss B (akrax, JaHHBIX, HAOJMIOJEHUSAX M YTBEPKIACHUSX,
npeajiaraTb ~ KPpUTEpPUM IS BBISIBJICHUS  3aKOHOMEpPHOCTEM U
IIPOTUBOPEYU;

JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (aKTOB, BBICTpaMBaTh apPryMEHTAIUIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh croco0 pemieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BbIOMpaTh Hauboyiee NOAXOIAIMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHI, (PUKCHPYIONIUE IMPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTaHABJIWBAaTh HMCKOMOE W JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEIBHO COCTABIICHHOMY IUIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  WCCIEJOBaHWE IO  yCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSX.

Pab6ora ¢ undopmaumeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOpPMAINH, aHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3MPOBATH U HMHTEPIPETUPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUIOB U (POPM MpeICTaBICHNUS,

BbIOMpaTh (QopMy mpencTaBieHus WHOOpPMANMH W HWLTFOCTPUPOBATH
perraemMble 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod ©u ux
KOMOMHAILUSAMUY,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TIO KPHUTEPHUSIM, MPEIIOKCHHBIM
yduTesIeM Wi chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH:



BOCIIpUHMMATh ©  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH M LETSIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJy peIIeHUs 3a/1a4i, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysIbTarT;

B X0JI¢ 0OCYXXJCHHS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX IaeMOM TEMBI,
IPOOJIEMBI, pelacMon 3a/1auM, BEICKA3bIBATh MJICH, HAIICIICHHBIC HA MTOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHHUSAMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKWUBATh Pa3IMuUE U CXOJCTBO ITO3HMIIMH, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pe3ybTaThl  pEHICHWUsS  3aJa4d,  OSKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTEIBHO  BHIOMpaTh  Qopmar
BBICTYILJICHUS C YU4ETOM 33714 MPE3CHTAIIMM U 0OCOOCHHOCTEH ayIUTOPHH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEHMYIIECTBA  KOMAaHJHOH W
WHAUBUAYATLHONH pabOThI MpU PEIICHUU YyYeOHBIX MAaTeMaTHUYCCKHX
3ajad;

NPUHUMAThH 1ICJIb COBMECTHOH JCATCIBHOCTH, TJIAHUPOBATH OPraHU3aIHIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOrOBapUBATHCA,
00CyXJ1aTh TIPOIIECC M PE3yJIbTAaT pabOThl, 0000IATh MHCHHS HECKOJIbKHX
JIFO/IEH;

y4acTBOBaTh B TPYyNNOBBIX (opmax paboTel (0OCYyXaeHHUs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYPMbl M JIPyTH€), BBIMOJIHATH CBOK YaCTh
paboThl U KOOPJAUHUPOBATH CBOM ACHCTBUS C IPYTUMU YICHAMH KOMAH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PerynsiTuBHbIe YHUBepcaibHbIe YueOHbIE 1elCTBUSA
Camoopranmusanms:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BIOUpATh CIOCO0 pelIeHUs C Y4ETOM HUMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpOJ'lb, SMOLMOHAJIBLHBIM NHTEJLJIEKT:

BJIQJIETh  CIMIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJISI —Mpolecca |
pe3ysbTaTa pelieHrus MaTeEMaTUYeCKOW 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPHU PEUICHUH
3aJlaud, BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OMMUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa ACATEIbHOCTH MOCTABJICHHOW LEIH
U YCJIOBUSAM, OOBIACHSATHh MPUUYUHBI TOCTHKEHUS WA HEIOCTIKCHUS 1IEJIH,
HaXOJUTh OIMUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYarolUiCs TMOMYYUT CIIEIYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucia v BbIYUCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apUMETHUYECKUE
JEUCTBUS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUs YHUCIIOBBIX BBIPAKEHUHN, MPUMEHSITH Pa3HOOOpa3HbIC
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUH, COJEpIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSAIOYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY PE3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MoKa3aTesaMu.

[IpuMeHAT,  TpU3HAKK  JCIUMOCTH,  PAa3lO0KEHHE Ha  MHOXUTEIU
HATypAJIbHBIX YHCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUHUOHATIBHOCTBIO BEJIWYWH, MPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pELICHUs 3aAa4 C Y4ETOM OTPaHWYEHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyeckne BbIPaKeHUsI

Hcnonb3oBaTh anreOpanveckyro TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaa.

Haxonute 3HaueHMsT OyKBEHHBIX BBIPDOKEHHH MPH 3aJlaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHAa Ha MHOTOYWIEH M MHOIOWIEHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyiecTBasATh Pa3loKEHUE MHOTOWICHOB HA MHOXUTEIU C MOMOIIBIO
BBIHECEHHMS] 33 CKOOKM OOIIero MHOXHUTENsS, TPYNIUPOBKH  CJIaraemsiXx,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh nMpeoOpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI PA3JIMYHBIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHUs BEIPAKCHHIA.



YpaBHeHUA M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHsSA IMpaBUIIa
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsTh, sBaseTcs
JIM YUCJIO KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyueckre METObl IPU PEIICHUN JIMHEUHBIX YPAaBHEHUM U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBISIIOMIMXCA PEIICHUEM JMHEHHOTOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHHUS C
JByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHUSI.

Pemiath cuctemsl IByX JIUHEHMHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M peliaTh JHUHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHU TIO YCIOBHMIO 3aJadyd, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4y MOJTYyYEHHBIA pe3yJIbTarT.

DOyHKIUT

N3006paxkaTh Ha KOOPAMHATHON MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbI, 3aIIMCHIBATh YMCJIOBBIE TPOMEKYTKH HA
anredpanueckoM S3bIKE.

OTMeuaTh B KOOPJAWHATHOW IJIOCKOCTA TOYKH IO 33JaHHBIM KOOPJWHATAM,
CTpPOUTH rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUHN y = |X|.

OnuceiBaTh C MOMONIbIO (GYHKUMNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMS, pACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCTD,
IIPOU3BOUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3nHauenue GyHKINH 10 3HAYCHHIO €€ apryMEeHTa.

[Torumats rpaduueckuii croco0 MpeacTaBiICHUS W aHanMM3a WHOOPMAaIHH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPa()UKOB peasbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOydenms B 8 kJjacce OOyJarOIIMICS TIONYYUT CIICIYIOIINAE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua 1 BbIYUCTICHUSA

Hcnonp3oBaTh HayajdbHbIE MPEACTABICHHUS O MHOXECTBE JI€MCTBUTEIbHBIX
4yuces JJis CPaBHEHUs, OKPYTJICHHUS] U BbIYMCICHUH, N300paxkaTh ACHCTBUTEIIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[TpumensaTs TOHSATHE apu(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHBIE KOPHH, WCIIONB3YS TPH HEOOXOJUMOCTH KaJbKYJSTOP, BBHIMOJIHSATH
npeoOpa3oBaHus BBIPAXKEHUN, COAEpPKAIMMX KBAJAPATHbICE KOPHHU, MCIOJIB3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX M MAJIBIX YUCEN C TIOMOIMIBIO JECATUIHBIX
npoOeii u creneHelt uncna 10.

AJredpanydecKue BbIpaKeHUs

[IpuMeHAT, TOHSATHE CTEMEHW C IIeJIBIM  [IOKa3aTelieM, BBIOTHATH
peoOpa3oBaHus BEIPAKCHHMA, COACPIKAIITNX CTETICHHU C IETBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOXKIECTBEHHBIE TPEOOPa30BaHUS PAMOHATBHBIX BBIPaKEHUN
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOWICHAMH U aNre0pandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsATh peoOpa3oBaHus BEIPAKCHHUN IS PEIICHUS Pa3IMYHbIX 3a71a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS M HEPABEHCTBA

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

[TpoBOIUTE MIpOCTEHIIIE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHECHUEM rpadUUYECKUX MPECTaBICHUHN (yCTaHABINBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
nmpouee).

[lepexoauTh OT clOBECHOW (HOPMYJIUPOBKH 3aJiauu K e€ anredpandecKon
MOJIETI C TIOMOIIBI0O COCTaBJICHHS YpPAaBHEHHS WJIM CHCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4i MOJTYYSHHBINH Pe3yNbTar.

[IpuMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB JJISi CpPaBHEHUS, OIICHKH,

peniaTh JUHEeHbIe HEPABEHCTBA C OJHOM MEPEeMEHHOW M MX CHUCTEMBI, J1aBaTh

rpad@uyuecKy0 WUTIOCTPAIIMI0 MHOXECTBA PpEHICHU HEpaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIUA

[lorumaTe ¥ MCMONB30BATh (PYHKIIMOHATIBHBIC TOHATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNITh 3HaueHHE (YHKIMHU TO 3HAUYCHUIO
apryMeHTa, ONpeessaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.

Ctpoutsb rpad Ky 31eMEeHTapHBIX GYHKITUN BUA:

y =kix, y=x2, y = x3,y = [x, y = VX, OmHCBIBaTh CBOICTBa UYHCIOBOIi
dbyHKIMU TI0 €€ TpaduKy.

K xonmy oOyuenus B 9 kiacce o0OyYaromiuiics MOJYYHT CIETYIONINE
MPEIMETHBIC PE3YJIbTATHI:

Yucia 1 BbIYUCTICHUA

CpaBHUBATh W YMOPSJAOYMBATH PAIIMOHAIBHBIE W WPpPAlMOHAIBHBIC YHCIIA.

BemonnaTe apudmMernueckue AEUCTBHS C PAMOHAIBHBIMH — YHCIAMH,
couetass YCTHbIE W TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIYUCICHUS C
UPpaOHATHLHBIMHA YUCTAMH.



Haxomute 3HaveHus CTeneHEM C LEIbIMM [OKA3aTeasiMU M KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPE3yJbTaTa
BBIUHMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS M HEPABEHCTBA

Pemars nuHeHbIE W KBaJApaTHBIE YPAaBHEHUSA, YPABHEHHUs, CBOIALIMECS K
HUM, IPOCTEHIITNE TPOOHO-paAIlMOHATBHBIC YPABHEHUSI.

Pemars cuctempl NByX JHMHEWHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajauM  anreOpauyeckuM CIoOcOOOM C  TOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOoaUTH MPOCTEUILINE UCCIEIOBAHUS YPABHEHUW U CUCTEM YPABHEHHM, B
TOM YHCJIe ¢ TPUMEHEHHEM TpauiecKux mpeacTaBieHu (yCTaHABIUBATh, UMEET
I YpaBHEHUE WIIM CHUCTEMA YPABHEHUM PEIICHUS, €CIIU UMEET, TO CKOJIbKO, W
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBa, H300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBATh PELICHUE C TMOMOIIBIO
CUMBOJIOB.

Pemare cucTtemMbl  JIMHEMHBIX  HEPAaBEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPATHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHbBIX 3a74a4.

DOyHKIUN

Pacno3naBath (DyHKIIMM U3y4YeHHBIX BUIOB. [loKka3piBaTh CXEMaTHYECKHU

pacIoioKeHHE Ha KOOPAWHATHOM TIOCKOCTH rpadukoB GyHKIMEA Buaa: Y = KX, Y
=kx+b,y=k/x,y=ax2 +bx + ¢,y =x3, y = \x, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth u n3o0paxaTh CXeMaTUYECKU TpaUKu KBAIPATHUUHBIX ()YHKIIHA,
OIMMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (DYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh KBasipaTHUHYIO (PYHKIHIO IO hOpMYyIie, IPUBOAUTH PUMEPHI
KBaIpaTUYHBIX QYHKIIHUNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucJioBbI€E NOCJI€10BATEILHOCTH M IIPOrPeCcCHH

PacrioznaBate apuMeTHYECKyr0 W TEOMETPUYECKYIO MPOTPEeCCHUU TpH
pa3HbIX crIocobax 3aaHusl.

BbINOAHATE  BBIYUCIEHUS C UCIHONb30BaHWEeM (opmyl N-ro  ujieHa
apu(PMETUIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300paxkaTh wieHbl MOCJIEIO0BATEIBHOCTH TOYKAMH HA KOOPAMHATHOM
MIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YUCJIOBBIMH IIOCIICIOBATCILHOCTSIMH, B TOM
qHCIIC 33a/1a4U U3 PeaTbHOM KU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Konrpoabsnbie | IIpakTnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcnbl
1 Yucna v BerurciieHus. ParinoHanbHbIe o5 1 bubmmoreka [JOK
yucla https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 27 1
AJIrCOPAHICCKHE BIPDKCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 1
3 YPaBHCHILA 1 HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOPAMHATH! H rpaduki. PyHKIH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne n 0bobmenne 0 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YHACOB I10 ITPOTPAMME 102 5 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
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