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MNOSACHUTEJbHAS 3AIIUCKA

OBLIAS XAPAKTEPUCTUKA YUYEBHOI'O KYPCA "AJITEBPA"

PabGouass mporpamma mo y4deOHOMYy Kypcy "Anre6pa" s obOywaromuxcs 7-9 KiaccoB
pazpabotana Ha ocHoBe DenepanbHOr0 TIOCYAapCTBEHHOr0 00pa30BaTEILHOIO CTaHJapTa
OCHOBHOTO 00ImIero oOpazoBaHuss ¢ Yy4Y4ETOM H COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbABISIEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHMIO, M TPATUIMA POCCUHCKOTO 00pa3oBaHusl,
KOTOpbIe 00ECIIeUYMBAIOT OBJIAZICHUE KIIIOUEBBIMU KOMIIETCHLUSMH, COCTABIISIONIMIMH OCHOBY JUIS
HEMPEPHIBHOTO O0pa3oBaHMsl W CAMOPA3BHTHS, a TaKXKe MEJIOCTHOCTh OOMIEKYJIbTYpHOTO,
JUYHOCTHOTO M TIO3HABATENBHOTO pa3BUTHS oOyyaromuxcs. B mporpamme ydreHBl HIEH U
noyioxkeHuss KoHnenuu pa3BuTHs MaTeMaTthdeckoro odpazoBanusi B Poccuiickoit denepanvu. B
snoxy 1u¢poBoi TpaHchopManuu BceX cdep YeTOBEUeCKON NeATeIbHOCTH HEBO3MOXHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOil MaTeMaTH4YeCKOHl MOATOTOBKHU. YK€ B
IIKOJIE MaTeMaTHKa CIYXKUT OMOPHBIM MPEAMETOM JI MU3yYEHUS CMEXHBIX JUCIMILIUNH, a MOCcie
IIKOJIBl pealbHOW HEOOXOIUMOCTHIO CTAHOBUTCSI HENpEphIBHOE OOpa3oBaHUE, 4YTO TpedyeT
MOJIHOLIEHHOM 06a30B0# 00111e00pa30BaTeIbHON MOATOTOBKH, B TOM YHCIIE U MATEMaTHYECKOM.

OT0 00yCIOBIEHO TeM, YTO B HAamlM JTHU pacTeéT Yucio mnpodeccuii, CBA3aHHBIX C
HETOCPEJCTBEHHBIM MPUMEHECHHEM MaTeMaTHKU: U B cdepe SKOHOMHKH, WU B OH3Hece, U B
TEXHOJIOTHYECKHUX 00acTAX, U JaXke B TyMaHUTapHbIX chepax. Takum oOpa3zom, Kpyr HIKOJILHUKOB,
JUTSL KOTOPBIX MaTEMaTHKa MOXKET CTaTh 3HAYMMbBIM IIPEIMETOM, PACHIUPIETCS.

[TpakThyeckass MOJNE3HOCTh MAaTEMATHKU OOYCJIOBIEHa TEM, 4YTO €€ MPEeIMETOM SBISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPHl HAIErO0 MHpA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHbIE
OTHOLIEHUSI OT MPOCTEUIINX, YCBAaUBAEMbIX B HEMIOCPEICTBEHHOM OIBITE, 0 JOCTATOYHO CIOXKHBIX,
HEOOXOJUMBIX JJIsl PAa3BUTHS HAYUHBIX M MPHUKIAIHBIX UAeH. be3 KOHKpEeTHhIX MaTeMaTHUYeCKUX
3HaHUN 3aTPyIHEHO IOHUMAaHUE IPUHLIMIIOB YCTPONUCTBA U UCIOJIB30BAaHUSI COBPEMEHHOMN TEXHUKH,
BOCIIPUATHE M HHTEpHpeTauss pa3HOOOpa3HOW COLMAIBHOM, IKOHOMUYECKOW, MOJUTHYECKON
uHpopManuu, Maao3¢p(eKTUBHA MMOBCEIHEBHAs MPAKTHUECKas AeATeNbHOCTh. KaxaIoMy uenoBeky
B CBOCH JKM3HM TPUXOIUTCS BBINONHITh PAcu€Thl M COCTABIATH AaNTOPUTMBI, HAXOIUTh U
OPUMEHSTh (OPMYINBI, BIAAETh MPAKTUYECKUMH MPUEMAMH TE€OMETPHUYECKHX H3MEPEHUd U
MOCTPOCHUMN, YNTaTh UHPOPMAIUIO, IPECTABICHHYIO B BUJE TaOIHII, TUarpamMm U rpadukoB, KUTh
B YCJIOBUSX HEOIPEeNEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapaKTep ClIy4alHbIX COOBITHH.

OnHOBpEeMEHHO ¢ pacuIMpeHrueM cdep MPUMEHEHHs MaTeMaTUKU B COBPEMEHHOM OO0IlecTBe
Bc€ Oosiee BaXKHBIM CTAaHOBUTCS MAaT€MaTHYECKUN CTWIb MBILUICHUS, MPOSBIAIOMINUNACI B
onpeenEéHHBIX YMCTBEHHBIX HaBBIKaX. B mpoliecce m3ydyeHHss MaTeMaTUKU B apceHall MpUEMOB U
METOJIOB MBIIIJICHUS! YE€JIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHIAYKIMS U AeAyKLuS,
0o0o001IeHne M KOHKpETU3alus, aHalu3 W CHHTe3, KiIacCUpHUKalMsg U cHcTeMaTh3alus,
abctparupoBaHue u aHanorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOYEHHUH, TMpaBHia HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAHMU3M JIOTMYECKUX IMOCTPOEHHM, CIIOCOOCTBYIOT BhIpabOTKE
yMeHusi (GopMyIHpOBaTh, OOOCHOBBIBATh M JOKa3bIBaTh CYXXACHUSA, TEM CaMbIM pa3BUBAIOT
JOTHYeCcKoe MblluleHne. Benymas ponb NOpUHAANEKUT MaTeMaThke U B (OPMHUpPOBAHUU
AITOPUTMUYECKOW KOMIIOHEHTBhI MBILIUIEHHUS M BOCHUTAHUM YMEHUH NEHCTBOBATH IO 3aJaHHBIM
aIropuTMaM, COBEPIICHCTBOBAaTh W3BECTHBIE M KOHCTPYHPOBAaTh HOBBIE. B mpoliecce pemieHus
3aJa4y — OCHOBOM Yy4eOHOH JAedTeIhbHOCTH Ha ypOKaX MaTeMaTUKH — pPa3BUBAIOTCS TaKXkKe
TBOpUYECKasl U MPUKIIATHAS CTOPOHBI MBIIIIJICHHUS.

OOyyenne MaremMaTuke Ja€T BO3MOXHOCTh pa3BUBaTh y OOY4YalOIIUXCS  TOYHYIO,
palMOHATBHYI0 U MH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubosiee MOJXOMSIINE S3BIKOBBIE,
CUMBOJINYECKHE, TpaduyecKkue cpeAcTBa il BBIPAKEHHS CYXISCHHH M HaArJIsgHOTO HX
npezctaBieHus. HeoOXoAUMBIM KOMIOHEHTOM OOIIel KyJIbTypbl B COBPEMEHHOM TOJKOBAHUHU
ABIsieTcs oOIlee 3HAKOMCTBO C METOJaMHM IIO3HAHMs JCHCTBUTENBHOCTH, IPEACTaBIECHUE O
npeIMeTe M METoJaxX MaTeMaTHKH, HX OTJIMYMM OT METONOB JpPYI'MX €CTECTBEHHBIX U



TYMaHHUTapHBIX HAayK, 00 OCOOEHHOCTSX NPUMEHEHUS MAaTEMaTHKH Ui PEHICHUS HAayYHBIX W
NPUKIAIHBIX 3amad. TakuMm oOpa3oMm, MaTemarhdeckoe oOpa3oBaHHE BHOCHUT CBOM BKJIal B
dbopmupoBanne oOmEH KyJabTypbl ueloBeka. I3ydeHuMe MaTreMaTWKH TakXke CIocoOCTByeT
9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, INMOHHMMAHWUIO KPACOTbI W HU3AIICCTBA MATCMATUYCCKUX
paccyKIeHHUN, BOCIPUATHIO TEOMETPUIECKUX (OPM, YCBOCHHIO UICH CUMMETPHHU.

HEJIX N3YYEHUS YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sBISCTCS OJTHUM M3 OMOPHBIX KYPCOB OCHOBHOI IIKOJIBI: OHA 00ECTIeUNBAET N3yUEHHE
JIpYTruX JAUCUUIUIMH, KaK €CTECTBEHHOHAy4YHOrO, TaK M T'YMaHMTapHOIO IMKJIOB, €€ OCBOCHME
HEOO0X0AUMO JUIsl MpOJODKEHUs oOpa3oBaHMs M B IIOBCEAHEBHOM Jku3HU. PasButue y
0o0y4aromuxcsi HAy4YHBIX MPEJCTABICHUNA O TMPOMCXOXKJACHUM W CYIIHOCTH alre0pandeckux
abcTpakuuid, crocobe OTpakeHHsl MaTEMAaTUYeCKON HayKOH SIBIEHUH M MPOLIECCOB B NMPHUPOJE U
o0miecTBe, pPOJM MaTEeMaTHYeCKOrO MOJAETHPOBAHMS B HAayYHOM IIO3HAHMM M B TPAKTHKE
CHOCOOCTBYeT (POPMHMPOBAHUIO HAYYHOI'O MHPOBO33PEHHUS M KAueCTB MBIIUICHHS, HEOOXOAUMBIX
JUIS aJanTayi B COBpeMeHHOM HudpoBoM obiecTBe. M3ydenne anreOpsl ecTeCTBEHHBIM 00pa3oM
o0ecrieynBaeT pa3BUTUE yYMEHHUs HaAOI0AaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBHUSA U
BBIBOJIbI, (OpMYIMpOBaTh yTBepxkaAeHus. OcBoeHHe Kypca anreOpbl oOecreuyuBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! OOyYarolIUXCs: OHU HCIOJB3YIOT JCAYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, o000IIeHe U KOHKPeTU3aluo, abcTparupoBanye u a"aigoruto. O0ydyeHnue anredpe
NPEIoiIaraeT 3HAYUTENbHBIH 00BEM CaMOCTOATENBHON MEATETPHOCTH OOYYaIONIMXCS, MO3TOMY
CaMOCTOSITEJIbHOE ~ pEeUIeHHe  3aJad  eCTECTBEHHbIM  00pa3oM  sBIseTcS  peaiau3aunueit
JeSITEILHOCTHOTO TIPUHIINATIA O0YIEHUSI.

B crpykrype mporpammsl yueOHOro Kypca «Airedpay» OCHOBHOM IIKOJBI OCHOBHOE MECTO
3aHUMAIOT COJIEPXKATEIbHO-METOIMYECKHE JTUHUK: «YuClia W BBIYHCICHHS»; «ANreOpanveckue
BBIPOKEHUSY; «YPaBHEHUS U HepaBeHCTBa»; «DyHKIMM»; «DJIeMEHTbl cTaTUCTUKWY». Kaxnas u3
ITHX COJEPKATEIbHO-METOIUYECKUX JIMHUM pPa3BUBACTCS HAa NPOTHKEHHH TPEX JET HM3YYCHUS
Kypca, €CTeCTBEHHbIM 00pa3oM IMeperieTasch U B3aUMOJICHCTBYS € APYTUMH €ro JUHUAMHU. B xone
U3ydeHHs] Kypca OOydJaroUIMMCsl MPUXOIUTCS JIOTUYECKH PacCyKAaTh, MCIOJIb30BaTh TEOPETHKO-
MHOXECTBEHHBIN 53bIK. B CBS3u ¢ 3TUM IenecooOpa3HO BKIIIOYUTH B NPOrpaMMy HEKOTOpbIE
OCHOBBI JIOTHKH, TPOHHU3BIBAIONIME BCE OCHOBHBIE pa3lieNIbl MaTeMaTHYECKOTO OOpa3oBaHUS U
CHOCOOCTBYIOIIME OBJaJEHUI0 00y4YarolIMMHUCS OCHOB YHMBEpPCAJIBHOIO MAaTEMAaTHYECKOTO S3BIKA.
Takum 00pa3oM, MOXKHO YTBEPXKIaTh, UTO COJAEPKATEIBHON U CTPYKTYPHOM OCOOCHHOCTHIO Kypca
«Anrebpa» ABISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copnepxanne mMHUN «Yucna W BBIYUCICHHUS» CIY)KUT OCHOBOHM JUIS JaTbHEUIIETO M3YydeHHS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OYUYAIOUIMXCS JJOTMYECKOTO MBIIIICHUS, (POPMUPOBAHHIO
YMEHUSl TIOJIb30BAaThCSl AITOPUTMaMH, a TakKe MPHOOPETCHUIO TIPAKTUYECKUX HaBBIKOB,
HEOOXO/UMBIX JJIsl TOBCEHEBHOM KHU3HU. Pa3BUTHE MOHATHS O YKCIIe B OCHOBHOM IIKOJIE CBSA3aHO
C paIMOHAIGHBIMA W HPPAMOHANBHBIMA YHCIaMH, (OPMHPOBAHUEM TMPEICTABICHUH O
JeMCTBUTENILHOM 4YHCIIE. 3aBEepIIeHUE OCBOCHMS YHUCIOBOM JIMHUU OTHECEHO K CTaplIeMy 3BEHY
o01rero oOpa3oBaHUsI.

CopepxaHue ABYX aaredpanyeckux JUHUN — «Ajiredpanyeckue BhIPAKEHUS» U «YpaBHEHUS

U HEPAaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIIMUXCS MATEMaTHYECKOTO armrmapara,
HEOOXOMMOro JUIs pelleHUs 3ajad MaTeMaTHUKH, CMEXHBIX IpPEJAMETOB M  IPaKTHKO-
OPUEHTHPOBAaHHBIX 3a7ady. B OCHOBHON mIKOJie Y4eOHBI MaTepuall TPYHNIHPYETCS BOKPYT
palMOHATIBHBIX BBIpaKeHUI. AusreOpa JAEMOHCTpHpYET 3HAYCHME MaTeMaTHKH Kak s3bIKa JUIs
IIOCTPOECHUS MAaTE€MaTUYECKMX MOJENEH, ONMCaHUs IPOLECCOB U SBIECHUN peaabHOro mupa. B
3ajaun  o0y4yeHHs] ainreOpe BXOIAT TaKXke JAEeIyKTHBHBIX paccyxiaeHuil. IlpeoOpazoBanue
CUMBOJIbHBIX ()OpM BHOCUT CBOM crieliMPpUUecKUil BKIaa B pa3BUTHE BOOOpaKE€HUs, CIOCOOHOCTEN
K MaTeMaTH4eCKOMY TBOPUECTBY.

Copnepxanue (yHKIMOHAIbHO-TpahUUYeCKOW JUHUM HAIIEJICHO Ha IMOJIyY€HUE MIKOJbHUKAMU
3HaHMA O (PYHKIMSIX KaK BKHEHIIECH MaTeMaTHYeCKOW MOJENH JUIs OMUCAHHS W HCCIICIOBAHUS
pa3sHO OOpa3HBIX MPOLIECCOB W SBJICHUN B NpHUponae M odmiectBe. V3ydyeHuwe 3TOro marepuana



CHOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS YMEHHUS MCIIONb30BaTh DPA3IMYHBIC BBIPA3HTEIbHbIC
CpeAcTBa fA3bIKa MaTEeMAaTUKU — CIIOBECHBIC, CUMBOJHMYECKHE, rpaduyeckre, BHOCUT BKJIAJ B
(dbopMHpOBaHUE MPEACTABICHUH O POJIM MATEMATHKH B Pa3BUTHU [IUBHIIU3AINH U KYJIbTYPBI.

Copneprxanue JIMHUN «DJIEMEHTbI CTATUCTHKNY CIYKHT OCHOBOH i (POPMHUPOBAHUST HAaBBIKOB
paboThl ¢ MHpOpPMALKMEH: OT YTEHHsI U UHTEepIpeTaluu HHPOPMaLUK, IPEICTaBICHHON B TabIunax,
Ha AMarpammax M rpagukax ao cOopa, MpeaCTaBlIeHHs M aHaJu3a JaHHBIX C MCIIOJIb30BaHHEM
CTaTU-CTUYECKUX XapPAKTEPUCTUK CpPEIHUX U pacceuBaHus. Paboras ¢ maHHbIMH, oOydaroliuecs
ydaTcsl CUMTBIBATh U MHTEPIPETHPOBATh JAHHBIC, BBIABUIaTb, apryMEHTUPOBATh U KPUTHUKOBATh
IOpOCTEHIINE TUIOTE3bl, pPa3MBIIUIATh HaA (aKTOpaMM, BBI3BIBAIOIIMMU H3MEHUYUBOCTh, U
OLICHUBATH X BIUSHUE HA PACCMATPUBACMBIE BEJIMUYMHBI U IIPOLIECCHI.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE

CornacHo yueOHOMY IiaHy B 7-9 Kjaccax H3ydyaercsi yueOHbI Kypc «Anredpa», KOTOPBIHA
BKJIIOYAeT  CIEIYyIOUIMe OCHOBHBIE pa3leNbl  copepkaHus: «Yucma W BBIYMCICHHAY,
«AnreOpanyecKkue BBIPAKEHUA», «YPaBHEHHMS M HepaBeHCTBa», «DyHKUUU», «DIEMEHTbI
CTaTUCTUKM» . YUeOHBIN IUIaH Ha HM3ydeHHue anreOpbl B /-9 kiaccax OTBOAUT 3 ydeOHBIX yaca B
HEJIeITI0, BCETo 3a TpH roja o0y4deHus: — He MeHee 306 yueOHBIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"
7 KUIIACC
Yuciia 1 BIYMCICHUSA

PanmonanbeHble uncna.

JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEX0 OT OAHON (GOpMBI 3ammcu ApoOeil K APYroi.
[TonsiTE palMOHAIBHOIO 4YMCIIA, 3alUCh, CPAaBHEHHUE, YNOPSAJOYMBAHUE PALMOHAJIBHBIX YHCEIL.
Apudmernueckue JEHCTBUS C pallMOHAIbHBIMU YKciaamMu. Pemenue 3aiay u3 peaabHOW MPaKTUKU
Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM: OIpe/eleHre, MpeoOpa3oBaHue BHIPAKEHUN Ha OCHOBE
oTpesieNieHus], 3amuch 0onbmuX uucen. IIporneHTsl, 3anuch NPOLEHTOB B BUJE ApoOU M ApoOH B
BH/JIE ITPOLICHTOB. TpH OCHOBHBIE 33/1a4M Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEATIbHON ITPAKTHUKH.

[IpumeHeHNEe TNPU3HAKOB JENMMOCTH, Ppa3JIOKEHWE HAa MHOXKUTEIM HATypajbHBIX YHCEI.
PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 00paTHasi MPONOPLIMOHATBHOCTH.
AuredpanyecKkne BbIPaKeHUS

IlepeMeHHBIE, YHCIIOBOE 3HAYCHUE BBIPAKEHUA C IepeMeHHOH. JlomycTumble 3Ha4YEeHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BeIWYMHAMM B BUJE (Hopmyinbl. Berauciaenus
no ¢opmynam. [IpeobpazoBaHne OYKBEHHBIX BBIPAKEHHH, TOXKJAECTBEHHO DPaBHBIE BBIPAXKEHUS,
IpaBwiia IpeoOpa3oBaHUsl CyMM W NIPOU3BEJIEHUH, NMpaBuiIa PacKpbITUS CKOOOK M NPUBEICHUS
NOJOOHBIX ClIaraeMblX.

CBoilicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.

Opnowienbsl M MHorowieHsl. CreneHb MHorouwieHa. CiOXeHHE, BBIUMTAaHUE, YMHO)KEHHE
MHOTOWIEHOB. DOpMyIbl COKpAIEHHOTO YMHOKEHHMS: KBAJApaT CyYMMBlI M KBajpaT PpPa3HOCTH.
®opmyna pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHus

VYpaBHeHHe, KOpPEHb YpaBHEHUs, INpaBWia IpeoOpa3oBaHUs YpaBHEHHUS, DPAaBHOCHUIBLHOCTb
ypaBHeHUH. JInHEIHOE ypaBHEHHUE C OJIHOW MEPEMEHHOW, YMCIO KOPHEH JIMHEWHOrO ypaBHEHHS,
pelieHne JUHEHHBIX ypaBHeHu. CocTaBlI€HHME YpaBHEHMHM IO YCJIOBMIO 3ajJadd. PemieHue
TEKCTOBBIX 3a/1ay C IOMOIIBIO ypaBHEHMI. JINHEWHOE ypaBHEHUE C JBYMS NEPEMEHHBIMU U €O
rpapuk. Cucrema JBYyX JHMHEHHBIX YpaBHEHUH C JByMs IlepeMEeHHbIMH. PerieHue cucrtem
ypaBHEHUH CIOCOOOM MOACTaHOBKHU. [Iprmepsl perieHusi TEKCTOBBIX 3a/lad C MOMOIBIO CHCTEM
YpaBHEHUM.

Koopaunartel u rpadpuku. ®yHkuuun

Koopaunarta Touku Ha npsiMoil. UuciioBble MpoMexyTku. PaccTosiHMe Mexay ABYMs TOUKAMH

KoopauHaTHOW mpsimon. [IpsmoyronsHas cuctema koopawHaT, ocu Ox u Oy. AOcmucca u



OpAMHATa TOYKM Ha KOOPAMHATHOW MIocKocTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OpPMYIaMu.
Yrenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue Qynxmuu. 'papux ynkiun. CoiicTBa
byakumidi. Jlunelinas ¢yskusa, e€ rpaduk. DyHkmuuy = x2, Y = x°, 'paduueckoe pernieHue
JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX YPABHEHUM.

8 KJIACC

Yuciia ¥ BbIYHMCICHHSA

KBagpatHblii kopeHb u3 uMcia. Ilowatme 00 wuppaunoHanabHOM uyucie. JlecATudHble
npuOJIMKEHUsT UPPAlMOHABHBIX YHcen. CBoWcTBA apu(PMETHUECKHUX KBAJpPAaTHBIX KOPHEH M HMX
IPUMEHEHHE K IPeoOPa30BaHHUIO YUCIIOBBIX BBIPAXKEHUHN M BBIYMCIEHUAM. JleCTBUTEIbHBIE YUCIIA.
Anredpanyeckne BbIPaKeHUs

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anreOpanyeckoi apoOu. CiiojkeHue, BHIYUTAHHUE,
YMHOXXEHUeE, JieJIeHHe asreOpanyeckux ApoOeil. ParmonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.
YpaBHeHusI 1 HEPaBEeHCTBA

KBagparnoe ypaBHeHue, hopmyia KopHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMI, CBOJAALIMXCS K JIMHEHHBIM W KBajapaTHbIM. [Ipocreiimme npoOHO-palMOHaIbHbIE
YpaBHEHHS.

I'paduueckas uHTEpHpeTalMsi ypaBHEHWH C JABYMS IEPEMEHHBIMH W CHCTEM JIMHEHHBIX
yYpaBHEHMH C ABYMs IepeMeHHbIMU. [Ipumepsl peleHns cucteM HeTMHEMHbIX YpaBHEHHUH C ABYMS
[IEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ oAHON nepeMeHHOW. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHeliHble HepaBeHCTBA C OAHOM nepeMeHHOW. CUCTeMbl JTMHEHHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOM.

DOyHKIUHA

[Monstre Gpyakuuu. OOIACTH ONPEACTICHIS ¥ MHOXKECTBO 3HaYeHUH QyHKuH. CriocoObl 3a1aHus
byHKIHIA.

I'padpux pynxmun. Yrenue cBoiictB ¢pyHkumu no e€ rpaduky. [Ipumeps! rpadukoB QpyHKIUH,
OTPaKAIOIIUX pealibHbIE MPOLIECCHI.

OyHKIMH, ONUCHIBAIOLIUE IPSIMYIO U 00paTHYIO MPONOPIHUOHATIbHBIE 3aBUCUMOCTH, UX TPaQUKH.
y=Vx

I'padnueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI.

9 KUIACC
DOyHKIUUHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoicta. [lapabomna, KoopuHATHI BEpIIMHBI AapadoIIbl,
0Cb CHUMMETpPHH 11apadoIbl.

Ipaduxu Gymxmmit: y = kx, y=kx+b, y=k/x. Y=Vx, y=x*. y = | x I n ux cBoiicTsa.

KBanpatHblil TpEXUsieH; pa3oKeHUe KBaJPaTHOTO TPEXUIEHA HA MHOKUTEIH.

KBagpatuunas ¢pyHkuus u e€ coiicta. [loctpoenue rpaduka kBaapaTH4HON QyHKIIUH.

YpaBHeHUs! M HEPABEHCTBA

VYpaBHEHHUs C OJHON TEPEMEHHOM.

JIuneiiHoe ypaBHeHMe. PenieHne ypaBHEHNUH, CBOAAIMXCS K IMHENHBIM. KBasipaTHOE ypaBHEHUE.
Pemenne ypaBHeHHMI, CBOAANIMXCS K KBaApAaTHBIM. bukBaapatHoe ypaBHeHue. [Ipumeps! pemenns
yYpaBHEHMI TpeThbe M 4YeTBEPTOM CTemeHel pas3iokeHHeM Ha MHOXUTenu. Pemenue apoOHO-
paloHaIbHBIX YpaBHEHUH. Perienne TeKCTOBBIX 3aa4 alireOpandeckiuM METO/I0M.

CucremMpl ypaBHEHHUH.

VYpaBHeHHe ¢ IByMS IEPEMEHHBIMH U ero rpaduk. Pemienne cuctem AByX JTMHEWHBIX YpaBHEHUN
C IByMs IIEPEMEHHBIMU. Perienue cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JMHEHHOE, a APyroe
— BTOpOH cTeneHu. ['paduyeckas MHTEpIpeTalusi CUICTEMbI YPaBHEHHH C IByMsI IEpEMEHHBIMU.

Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.

HepasencrBa

UucioBble HEPABEHCTBA U X CBOMCTBA. PellleHHe TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.
Pemienne cucrteM JMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHO. KBaapaTHble HEpaBEHCTBA.
['paduueckast MHTEpIIpETAIMs] HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.
YucaoBble MOCTEI0BATEIBLHOCTH



Omnpenenenue u cnocoObl 3aJaHNSI YUCIOBBIX MOCIIEI0BATEIbHOCTEH.

[lonsiTHe 4YHMCIOBOM TOCIEIOBATENBHOCTH. 3aJaHHE MOCIEAOBATEIIBHOCTH PEKYPPEHTHOM
dbopmyroit u popmyIoit N-  TO WiIeHa.

Apudmernueckas 1 reOMETpUUECKasi IPOTPECCHH.

Apudmernueckas U reomerpuyeckas mnporpeccuu. @opmyibl N-ro ujeHa apuPpMeTHYecKoil u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxenne wieHOB apu(MeTHYecKO U TEeOMETPUYECKOW MpOrpeccuil ToykaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

KomOunaTopuka

[Ipocreitmme komOuHaTtopHble 3amauu. CrocoObl pemieHus. IlepecranoBku. Pasmemienwus.
Coueranusa. 3amaun Ha npuMeHeHne ¢opmyn kKomOuHatopuku. CoObiTHS. BeposTHOCTBH
CIIy4aifHOrO CcOOBITHS. 3a/ladyl Ha BBIYHMCIICHHE BEPOSITHOCTU CIIY4alHOTO COOBITHS. DJIEMEHTHI
CTaTUCTUKH.

NNJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHBI

OcBoenne yuyeOHOro kypca «AnreOpe» TOMKHO OOECHeurMBaTh JOCTH)KEHHE Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs CICAYIOMUX JTHYHOCTHBIX, METAMPEAMETHBIX U IPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

I[aTpuoTHyeckoe BoCIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM
OTHONICHHEM K JOCTHUKEHHSIM POCCUUCKHX MAaTeMaTUKOB U POCCHICKONW MaTeMaTHYeCKOM IIKOJbI,
K HUCITOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTMX HAyKaX W MPUKIATHBIX cepax.

I'pa:xnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHCHHUIO OOS3aHHOCTEH TpakJaHWHA ¢ pealn3alil  ero Ipas,
MPEJICTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKUIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, IBICHUH,
MPOLEAYp TPaXKAAHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI MW TIP.); TOTOBHOCTBIO K OOCYKIIECHUIO
ATUYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUI HAyKH, OCO3HAHUEM
BaXHOCTH MOpPaJTb- HO-dTUYECKHUX TPHHIIAIIOB B ICATEIHLHOCTH YIEHOTO.

TpyaoBoe BocnnuTanue:

YCTAaHOBKOH Ha aKTHBHOE YyYacTHE B PEIICHUU MPAKTUYCCKUX 3a7ad MaTeMaTH9YeCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYeCKOro OOpa30BaHHsA Ha MPOTSHKEHHH BCeil
YKU3HU IS YCTIeNTHON TTPO(eCCHOHATIBHOM JIEATEIIEHOCTH W PA3BUTHEM HEOOXOAMMBIX YMCHHIA,

OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYadbHOW TPAeKTOPHUH OO0pa30BaHUA U
YKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBECHHBIX MMOTPEOHOCTEH.

JcTeTHYeCKOe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAILHOMY ¥ OCTETHYECKOMY BOCHPHSITHIO MaTeMaTHYeCKHX
00BEKTOB, 3a/1a4, PEIICHHUH, pacCy>KICHHI; YMEHHIO BUJIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAIIMeH B JEATCIILHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX TIPEJCTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI UEJIOBEKa, MPUPOABI U OOIIECTBA, MOHUMAaHUEM
MaTEeMaTHYeCKOH HayKd KaK cQepbl 4YelIOBEYSCKOW JESITeIbHOCTH, J3TanmoB € pa3BUTHI U
3HAUMMOCTH JIsl PA3BUTHUS [TUBUITH3AIUHY;

OBJIAJICHUEM S3bIKOM MAaTEMaTHKH W MaTeMaTHYeCKOH KYJIBTYpPOH KaK CpPEJCTBOM ITO3HAHUS
MUDA;

OBJIAJICHUEM MPOCTECUIITUMH HaBBIKAMH HCCIICIOBATEIICKON JACSITEILHOCTH.

®du3znyeckoe BoOcnUTaHHUe, (opMHpPOBAHHE KYJLTYPHI 310POBbSI W IMOLHMOHAJIBLHOIO
O/1aronosy4us:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYeCKHE 3HAHHUS B HMHTEPECax CBOETO 30POBBS, BEACHUS
3I0POBOTO 00pa3za XHW3HH (37I0pOBOE NMHUTAHWE, COATTAHCHPOBAHHBIA PEXHUM 3aHITHH W OT/ABIXA,
perynspHas puzndecKas akTUBHOCTD ),

c(hOpMUPOBAHHOCTHIO HABBIKA pedIIeKCHH, MPU3HAHUEM CBOETO IMTpaBa Ha ONMIMOKY M TAKOTO K€
mpaBa Jpyroro 4eioBeKa.

JKO0JIOTHYECKOe BOCITUTAHUE:



OpUCHTAllMe Ha TPHUMEHEHHE MaTEeMaTHYeCKMX 3HAHUW JUIsl pelIeHHs 3a7ad B 00JacTu
COXpaHHOCTI/I 0pr>1<a101uel71 Cpel[bl, HJIaHI/IPOBaHI/ISI HOCTYTIKOB U OIICHKH HuX BO3MOXHBIX
MOCJIEACTBUM JJISI OKPY>KAIOIIEN CPEIbI;

OCO3HAaHHEM TJI00aTBFHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U MyTEH MX pelieHus.

JInuHOCTHBIE  pe3yibTaTbl, oOfOecleynBaKOIIMe aJanTanui  ol0ydamwuerocss K
H3MEHSAIOMMMCS YCJI0BUAM COLMAJIBLHOI M NPUPOAHON Cpeabl:

[] TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOIPEIECIEHHOCTH, IOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO AESITEeIbHOCTb, B TOM YHCJIE YMEHUE YUUTHCA Yy APYTUX
Jrofiel, mpuodpeTaTb B COBMECTHOW NIEATEIbHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIETCHIIMH W3
OTIBITA IPYTHUX;

[] HeoOXOUMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIE (OPMYIUPOBATH HJIEH,
MOHATHS, TUNOTE3bl 00 OOBEKTaxX M SIBICHHUSX, B TOM 4YHCJIE paHee HE HM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

[] crtOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOUIMII KOHTpMEp, KOPPEKTHUPOBaTh MIPUHHUMAEMble pEIICHUS U JIeHCTBUS,
(bopMyIHPOBATH M OIICHUBATH PUCKHU H MOCIIEICTBHS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaqMeTHbIe  pe3yJabTaThl OCBOCHHS IPOrpaMMbl  Y4eOHOro Kypca «Anrebpay
XapaKTePU3YIOTCS OBIIQJICHUEM  VHUBEPCANbHbIMU no3HaeamenbHLIMU oelicmeusamu,
VHUBEPCATbHOIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU U  VHUBEPCATIbHbIMU  PeZYIAMUGHbIMU
OelcmeusIMu.

1) Ynuseepcanvnvie noznasamenwvuvle oeticmsusi obecneuusarom Gopmuposanue 0A306blx
KOZHUMUBHBIX NPOYECcOo8 00y4aouuxcs (0Cc80eHue Memooo8 NOZHAHUSA OKPYHCAIWe20 Mupa,
NpUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuet).

Ba3oBble joruyeckue AeicTBuUs:

[] BBISIBISATh W XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUIA MEXIy MOHATUSAMU; (hOPMYIIUPOBATH ONPEICIICHHSI TIOHATHH; YCTaHABIIUBATh
CYIIECTBEHHBIA MPU3HAK KIAacCU(PUKALMK, OCHOBAHUSA Al OOOOIIEHHUS U CpaBHEHHS, KPUTEPUU
MIPOBOAMMOTO aHAJIH3A;

[] BoCHpHHHMMATH, (HOPMYIHpPOBaTh M MPeoOPa3OBBIBATH CYXKICHUS: YTBEPIUTENbHBIE U
OTpUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIIHE; YCIOBHEIC,

[ BBISIBIISITh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOpeuHs B (akrax,
JAHHBIX, HAOTIOJACHHUSX U YTBEPIKICHUSX; TIPEIaraTh KPUTSPUH IS BBISIBIICHUS 3aKOHOMEPHOCTEH
U TIPOTHUBOPEYHIA;

[1 nenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKTIOUEeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

[[Jpa3OupaTh J0Ka3aTelbCTBA MAaTEMATHYCCKUX YTBEPXKICHHUM (MPsSMbIE U OT IMPOTUBHOTO),
MIPOBOJIMTH CAMOCTOSITEIILHO HECIIOKHBIE JOKAa3aTeIbCTBA MaTEMaTHYECKUX (PaKTOB, BHICTPAUBATH
apryMeHTallilo, TPHUBOJUTh TPUMEPhl U  KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
paccyXJICHHUS,

[] BBIOMpATh CIoco0 pereHust yueOHOM 3a1aun (CpaBHUBATh HECKOJBKO BApHAHTOB PEIICHHUS,
BBIOMPATh HANOO0JIEE TOIXOIANINN C YIETOM CaMOCTOATEILHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ncciienoBarTe/bCcKue JelCTBHUA:

[] UCHoJIb30BaTh BOIMPOCH KaK HCCIICIOBATEIbLCKHM WHCTPYMEHT MO3HAHUS; (GOPMYIHPOBATH
BONPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTENILHO YCTAHABIMBATH UCKOMOE U
naHHoe, GOpMUPOBATH TMIIOTE3Y, APT'YMEHTHPOBAThH CBOIO MMO3UIINIO, MHEHHE;

[] TpOBOJMUTH IO CAMOCTOSTEILHO COCTaBJICHHOMY IIIAHY HECIIOXKHBIA OSKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTUYeCKOro OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXIY COOOIA;

[ camocTosATebHO (OPMYJIMPOBATh OOOOIIEHUST W BBIBOJBI IO pe3yJibTaTaM IPOBEIEHHOTO
H8.6JIIOI[CHI/I$I, HncciacaoBaHusA, OLICHUBATH I[OCTOBepHOCTI: HOJIY‘-IGHHBIX pe3yJII>TaTOB, BBIBOJIOB U
00001IeHN];



| IIPOrHO3UPOBATE BO3MOXXHOC PAa3BUTUC MPOLECCa, a TAKIKEC BBIIBUI'aTb IIPCAIIOIOXKCHHUA O
€T0 pa3BUTHUHU B HOBBIX YCJIIOBHUAX.

Pabora ¢ unopmanmeii:

[ BBISABJIATH HEJIOCTATOYHOCTh M HM30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOJUMBIX IS
pelIeHNs 3a1a4H;

[1 BbIOMpaTh, aHAIM3UPOBATH, CHCTEMATH3HPOBATH U HHTEPIPETHPOBATH HHPOPMALHUIO
pa3INYHBIX BUAOB U (POPM IpEeCTaBICHUS;

[l BbIOMpath (opMy IpejacTaBieHUs] MH(GOpPMAIMUM M WUIIOCTPUPOBATH pEIIaeMble 3a/ladu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

[ oueHuBaTh HAAEKHOCTH HMH(OPMAIMHM IO KPUTEPHUSIM, NPEUIOKEHHBIM YUYHUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Vnusepcanvhvle KommyHukamuemnwle Oelicmeus 00ecneuusarom chopmuposanHocnmo
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.

Oo0menne:

[] BocmpuHHMATh W (OPMYJIUPOBATH CYKIEHHS B COOTBETCTBHHM C YCJIOBHSMH M IEJSIMU
OOIIEeHUs; SCHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOKO TOYKY 3PCHHS B YCTHBIX W MUCHMEHHBIX
TCEKCTaX, JaBaTh IIOACHCHUA I10 XOZ[y pemeHm{ 3aJa4diu, KOMMCHTI/IpOBaTB HOHy‘IGHHLIﬁ peBy.HI)TaT;

[1 B xozle OOCYXICHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMON TEMBbI, MPOOJIEMBI,
pemaeMoﬁ 3aJa4dy, BBICKA3bIBaThb HWJACH, HAILICJIICHHBIC Ha ITOHMCK peHIeHI/IFI; COITIOCTABJIAATH CBOU
CYXJICHUSI C CYXJCHUSMH JPYTUX YYAaCTHHUKOB JHAIOra, OOHAPYXKHBATh PA3JIMYUE M CXOJCTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;

CJJmpencTaBisITh pe3yiabTaThl PEIICHUS 3aJlayd, SKCIIEPUMEHTa, HCCIICTOBAaHUS, IPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3aJa4 MPE3CHTAIMH U OCOOCHHOCTEH
ayJIUTOPHUH.

CorpyanunuecTBo:

[] MOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIUBUAYATBHOW PabOTHI MpHU
peleHnr y4eOHbIX MaTeMaTHUeCKUX 3a7ay;

[] mpuHHMATh 1€ COBMECTHOM JEeSATEIIbHOCTH, IJIAHUPOBATh OPTraHU3aIMI0 COBMECTHOMU
paboThl, pacnpenensaTh BUIbl padoT, TOTOBApPUBATHCS, OOCYKIATh MPOLIECC U PE3ybTaT paboTHI;
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

[] ygacTBOBaTh B TPYIMIOBBIX (opmaxX pabOThI (0OCYXICHHS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI 1 JIp.);

[] BBIMOJHSTH CBOIO 4YacTh pabOThI U KOOPJAMHHUPOBATH CBOH JICHCTBHUS C JPYTHMMH YJICHAMH
KOMAaH/IBL,

[] oreHMBaTh Ka4YeCTBO CBOETO BKJIaJa B OOIIMIT MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMU B3aMMOJICHCTBHSI.

3) Vuueepcanvuvie pezynamuenwle Oeticmeus obecneuusaom QopmMuposanue CMblCO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBIAThH IUIAH, alTOPUTM peIIeHHs 3afaud (WIM ero 4YacTh), BBIOMPATH
crnocod pemeHUss € y4€TOM UMEIOUIMXCA PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

[] Brmaaetrh crmoco0aMu CcaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3yibTara pelieHus
MaTeMaTHYeCKOM 3a7auM;

[] mpenBHIETh TPYIHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTH IpPH pPEIICHUH 3a7aud, BHOCUTH
KOPPEKTHBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIIECTB, HAMIEHHBIX OMIMOOK, BBISTBICHHBIX
TPYIHOCTEH;

[] olLleHMBAaTh COOTBETCTBHE pe3yJbTaTa NESATENbHOCTH IMOCTABIEHHOW IIEJIM U YCIOBUSM,
OOBSCHATh TMPUYUHBI JOCTIKCHUS WIM HEAOCTW)KCHUS [EH, HAXOAWTh OIIMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY.



INPEJIMETHBIE PE3YJIBTATDBI

OcBoenne y4eOHOTO Kypca «AnreOpa» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs JIOKHO
o0ecreunBaTh JOCTHKEHHE CIEIYIOUINX IPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTaTOB!
7 KUIIACC
Yuciia 1 BBIYMCICHUSA

HaxoauTe 3HAUYEHUS YMCIIOBBIX BBIPAKEHHI; MPUMEHATh Pa3HOOOpa3HbIe CIOCOOBI M MPHEMBI
BBIUUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauTb OT 0fHON (HOPMBI 3amKCH YUCEN K IApYroil (mpeoOpa3oBbIBATh JECITUYHYIO JpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JAECATUYHYIO
JIpoOBb).

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh 4yncia.

BbINONMHATE NPUKUAKY U OLEHKY pe3yibTaTa BbIYMCIEHUH, OLEHKY 3HAYEHHM YHCIOBBIX
BBIPAXKECHUI.

BbInonHATE AEWCTBUS CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMHU.

[IpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypaJIbHBIX YHCEIL.

Pemarp nOpakTUKO-OPUEHTUPOBAHHBIE 3aJauM, CBSI3aHHbIE C OTHOUIEHMEM  BEJIMYUH,
IIPONOPLUOHAIIBHOCTBIO BEJINYMH, ITPOLIEHTAMHU; UHTEPIIPETUPOBATH PE3YJbTaThl PEILEHUS 3a7a4 C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBath anredpanyeckyro TEPMUHOJIOTUIO M CHUMBOJIMKY, NPUMEHATh €€ B IIpoLecce
OCBOCHMS y4eOHOr0 MaTepuana.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUIN IIPU 33JJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BeimonuATe npeoOpa3oBaHusi LEJIOr0 BBIPAKEHMS B MHOTOWIEH IPUBEICHHEM I0JI00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINOIHATE YMHOKEHHE OJHOYICHA HA MHOIOWIEH U MHOIOWIEHAa HAa MHOTOYJIEH, IPUMEHSTH
(dopMyIibl KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3oKEHHE MHOTOWIEHOB HAa MHOXKUTENIM C IOMOIIBIO BBIHECEHHS 3a CKOOKH
00LIero MHOXKUTEJS, TPYNITUPOBKY CllaraéMbIX, IPUMEHEHUS (POPMYII COKPAIIEHHOTO YMHOKEHUS.

[TpumeHnsaTh NpeoOpa3oBaHUsI MHOTOWIEHOB JJISl PELICHMs Pa3IMuYHBIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX NPEJMETOB, U3 peaTbHON MPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HAaTypaJbHBIMHM IIOKa3aTeNsIMU Uil MpeoOpazoBaHUs
BBIPAKCHUI.

YpaBHeHNS H HEPABEHCTBA

Pemate JsMHENHBIE ypaBHEHHMS C OJHOM IEPEMEHHOM, NPHUMEHsS MpaBWIa IMepexoaa oOT
MCXOJHOIO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, ABIIETCS JIM YUCIIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaduueckre METObl TP PEIICHUH JTUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGuparh mpuMepsl Map YUCEN, SBIAIONUXCS PELICHHEM JHMHEWHOTo YpaBHEHHs C JIByMs
NEePEMEHHBIMH.

Ctpouth B KOOPAMHATHON IMJIOCKOCTU TpadMK JMHEHHOrO ypaBHEHHs C JBYMs IEPEMEHHBIMU;
MO0JIb3YACH TpaUKOM, IPUBOAUTD IPUMEPHI PEIICHNS YPaBHEHUSI.

Pemiate cuctemsl IByX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJe IpadUUeCcKH.

CocTaBiATh U peniaTh JMHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEWHBIX YPABHEHHUH IO YCIOBHIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M ITOJIy4E€HHBIN pe3ysbTar.
Koopaunartel u rpadpuku. ®yHkuumn

N300pakaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpIUHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 32 MUCHIBATh YHCIOBbIE IPOMEXKYTKU Ha alireOpanveckoM si3bIKe.

OTMeyaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH IO 33/JIaHHBIM KO OpJMHATaM; CTPOHUTH rpaduku
muHeHbIX QyHkuuid. Ctpouts rpaduk pyakuuny = | x |.

OnwuceiBaTh C MOMOMIBIO (DYHKIMI H3BECTHBIE 3aBHCHUMOCTH MEXAY BEJIMYMHAMH: CKOPOCTbD,
BpEMsi, paCCTOSIHUE; [IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crocod MNpeacTaBiICHUS W aHalW3a WHPOpPMAIUM, HW3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 IPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC



Yuciia 1 BbIYMCICHUSA

[IpumeHsITh TIOHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS;, HAXOAWUTh KBaJpaTHbIC KOPHH,
UCIONB3YSl TMPU HEOOXOAMMOCTH KAaJIbKYJISTOP; BBIOJIHATH IPeoOpa3oBaHUsl BBIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBath 3anmucu OOJMBUIMX U MajbIX YHUCET C MOMOIIBIO IECATUYHBIX ApoOel U cTerneHen
yucna 10.
Anredpanyeckne BbIPaKeHUs

[TpuMeHSITh IOHATHE CTENIEHU C IEJIBIM TIOKAa3aTelIeM, BBIMOTHATH TPE0Opa30BaHUs BHIPAKEHUH,
COJZIEpXKAIINX CTEIEHHU C LEJIbIM I10Ka3aTeIeM.

BbINONMHATE TOXKIECTBEHHBIE MPEOOPa30BaHUs PAMOHAIBHBIX BBIPAKEHUH HAa OCHOBE INPaBUII
JNEHCTBUI HAJl MHOTOYWICHAMH U aJIT€OpanvdecKUMHU IPOOSMHU.

PacknanpiBaTh KBagpaTHbINA TPEXUIEH HA MHOKUTEH.

[IpumensITh TIpeOOpa3OBaHUsl BBIPAKCHHUN I PEIICHHUS DPA3IMYHBIX 3a/ad U3 MaTeMAaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATTLHON IIPAKTUKH.

YpaBHeHUsI © HEPaBEHCTBA

Pemate sMHeEVHBIE, KBapaTHbIE YPABHEHUS W PALMOHAJIBHBIE YPABHEHUS, CBOIAILMECS K HUM,
CUCTEMBI IByX YPAaBHEHHH C JBYMs IEPEMEHHBIMHU.

[IpoBoanTH NpOCTEHIINE HCCIEAOBAHUSA YPAaBHEHUMM M CHCTEM YPAaBHEHUW, B TOM YHCIE C
IpUMEHEHHEM IpaduuecKuX MpeicTaBlIeHull (ycTaHaBIMBATh, UMEET JIM ypaBHEHHE WU cHcTeMa
YpaBHEHUH pEILIeHUs], €CJIU UMEET, TO CKOJIbKO, U TIp.).

[lepexoauTh OT ci0BeCHOI (hOPMYIMPOBKH 3a7auu K €€ anredpandyeckoil MoJesid ¢ MOMOIIbIO
COCTABJICHUSl YpPAaBHEHUS WIM CHUCTEMBl YPAaBHEHHH, WHTEPIPETHUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1ayM IOJIy4ECHHBIN pe3ynbTar.

[IpuMeHATH CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPAaBHEHWS, OLEHKHU; pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOW IIEPEeMEHHOM M HX CHCTEMBbI, JaBaTh TIpaHUUECKyl0 WILIIOCTPALMIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUHA

[lonumars ¥ MCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHS U A3BIK (TEPMUHBI, CHUMBOJIHYECKHE
0003HaueHMsI); ONpeNeNATh 3HaueHUue (PYHKIMM MO 3HAYECHHIO apryMEHTa; ONpeNeNsTh CBOWCTBA
byHkumu 1o e€ rpaduky.

Ctpouts rpaduku 3IeMEeHTapHbIX GYHKLIUH BUIA

y=k/Xx,y=x%y= x3 y=VX ONHCHIBaTH CBOICTBA YHCIOBOI (YHKIMH 10 e& rpaduKy.

9 KUIACC
Yuciia 1 BIYMCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALMOHAIILHBIEC YHCIIA.

BommonHsATe apudmernuyeckue AEWCTBUA C pPAlMOHAIBHBIMU UHCIaMM, COYE€Tash YCTHBIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHATIBHBIMU YHCIIAMH.

Haxonute 3HaueHus CTeNeHEeW C LEeIbIMM IOKA3aTels MM W KOpPHEW; BBIYMCIATH 3HAYCHUS
YHCIIOBBIX BBIPA)KEHUH.

OKpyrisATh JEHCTBUTENBHBIE YHCIIA, BBINOJIHATH NMPUKHUIKY PE3YJIbTaTa BBIYMCICHUH, OLIEHKY
YHCIJIOBBIX BBIPA)KEHUH.

YpaBHeHUs 1 HEpaBEHCTBA

Pemarp nuHeWHbIE W KBaJpaTHbIE ypaBHEHUS, YPAaBHEHMs, CBOJSALIMECS K HUM, MPOCTEHIINE
JIPOOHO-pallMOHATIFHBIC YPABHEHUS.

Pemarp cuctemsl ByX JMHEWHBIX YpPaBHEHMH C JByMS INEPEMEHHBIMH M CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemate TekcTOBbIE 33/7a4M anreOpanvyeckuM CIOocOOOM C TIOMOIIBIO COCTABJICHUS YpaBHEHHS
WJIM CUCTEMBI IBYX YPAaBHEHHM C IBYMs IEPEMEHHBIMU.

[IpoBOANUTH MNpPOCTEHIINE HCCIEAOBAHUS YPAaBHEHUM M CHUCTEM YPAaBHEHUN, B TOM YHUCIE C
IPUMEHEHUEM IpaHUuecKux Mpe/CTaBlIeHUN (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WJIM CHUCTEMa
YPaBHEHMI peLIeHUs, €CIIH UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pelIeHHEe HEPaBEHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHUE C TIOMOILBI CUMBOJIOB.



Pemate cucTembl JUHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBaJApaTHOE
HEPaBEHCTBO; M300pa)kaTh pELICHHWE CHUCTEMBbl HEPABEHCTB HA YHCIOBOM NPSMOM, 3aluChIBATh
pelLIeHHE C TOMOUIbIO CHMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DOyHKIUHA

Pacnio3naBate (GyHKIMM W3y4yeHHBIX BHIOB. [loKa3piBaTh CXEMaTHMUYECKH PACIOIOXEHUE Ha
KOOPJIMHATHOH MJI0CKOCTU IpapuKOB

dyskumii Buma:y =kx, y=kx+b,y=k/x, y=a x> + b x + ¢ ¢, y=x3 y=Vx,y= IxI B
3aBUCUMOCTH OT 3HaYeHUH K03(h(PULIMEHTOB; ONUCHIBATh CBOMCTBA () yHKIIMH.

Crtpoutb 1 n300paxarb cxeMaTHYECKH rpaduKy KBapaTHUHBIX

(GyHKIMH, ONUCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKIIHIA 1O WX rpadukam.

Pacnio3HaBath KBajapaTtuuHyr (yHKIUIO 10 (GopMmyne, NPUBOIUTH MPUMEPHl KBaApaTHUHBIX
(byHKUMI U3 peabHOW KU3HH, (PU3UKU, TECOMETPUH.

Apudmernyeckass 1 reoMeTpUYeCKasi MPOrpeccuu

Pacnio3naBath apuMeTHUECKyI0 M TEOMETPHUYECKYI0 NpPOTPECCHU IMpH Pa3HBIX crocobax
3aJlaHuUs.

BEHIMONMHATE  BBIYMCICHUS C HCIOJIB30BAaHMEM (OpPMYIN N-rO  wWieHa apu(pMETHYecKOll U
reOMEeTPUYECKOM porpeccuii, CyMMbI NIEPBBIX N YIECHOB.

N300pakaTh 4I€HBI OCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOW TUIOCKOCTH.

Pemate 3a7auM, CBSi3aHHBIE C YMCIOBBIMU IOCJIEOBATEILHOCTAMHU, B TOM 4YMCJE 3aJaud W3
peaIbHOM >KU3HM (C UCTOIb30BAHUEM KAJIbKYJISATOPA, HIU(PPOBBIX TEXHOJIOTHUI)



TeMaTI/I‘leCKOC HJIaHHpOBaHHe
7 kjacce

Ne HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI
n/n

KoanuecTBo 4acoB

JIeKTPOHHBbIE (undposbie)
o0pa3oBaTe/ibHbIE PeCYpPChI

BCEro | KOHTPOJIbHbIE NpaKTHYEeCKHe
padoThI padoThI

Paznen 1. Uncaa u BorunciaeHusi. PanuonanbHelie yucJa.

1.1. | IlonsTHE palMOHATIBHOTO YUCIA 7 http://www.mccme.ru
http://window.edu.ru

1.2. | Apudmernueckue IeHCTBHS C palldOHATBHBIMH YHCIaMU. | 3 http://window.edu.ru/window/method/

1.3. | CpaBHeHUe, YIOPSIOYUBAHKE PAIMOHAIBHBIX YHCEIL. | 2 http://www.edu.ru
http://ege.edu.ru
http://fipi.ru

1.4. | Crenenn c HATYpalbHBIM nokasaresem. | 1 http://www.neive.by.ru
http://festival.1september.ru
https://infourok.ru/

1.5. | Pemenue oCHOBHBIX 3a7a4 Ha IPOOH, TIPOIICHTHI U3 3 https://oge.sdamgia.ru/

peabHOM MPAKTHKH. http://resh.edu.ru
1.6. | Ilpu3Haku AeTUMOCTH, Pa3JIOKEHUS HA MHOKHUTEIIN 3
HATYpaJTbHBIX YHCEIL.

1.7. | PeanbHbIe 3aBUCUMOCTH. 1

1.8. | Ilpsimast 1 oOpaTHasi MPOMOPIIHOHATEHOCTH ) 1

Hroro mo pazueny 25

Pa3znen 2. Anredpanyeckue BbIpasKeHHUsI.

2.1. | bykBeHHbIE BBIPAKEHUS. 1 http://www.mccme.ru
http://window.edu.ru

2.2. | lepemenmubie. 0,5 http://window.edu.ru/window/method/

2.3. | HomycTuMble 3HaYeHUs IEPEMEHHBIX. 0,5 EgBZ\é\gg\’e\ldid:’Juru

2.4, | ®opmyibl. 1 http://fipi.ru




2.5. | IIpeoOpa3zoBanrie OYKBEHHBIX BBIPAKECHUM, PACKPBITHE 1 http://www.mccme.ru
CKOOOK ¥ MPHUBEICHHUE NOJOOHBIX CIIaraeMbIX. http://window.edu.ru
http://window.edu.ru/window/method/
2.6. | CpoiicTBa cTeneHH ¢ HaTypaIbHBIM ITOKA3aTEIIEM. 10 http:/Avww.edu.ru
2.7. | MHOTOYJICHBI. 1 http://e_gg.edu.ru
http://fipi.ru
2.8. | CioxeHue, BBIYMTAHHE, YMHOKCHHE MHOTOYJICHOB. 4 http://www.neive.by.ru
http://festival. 1september.ru
2.9. | ®opmMynbl COKpAIEHHOTO YMHOXEHHUS. 5 https://infourok.ru/
https://oge.sdamgia.ru/
2.10. | Pa3noxeHre MHOTOWICHOB HA MHOKHTEIH 2 http://resh.edu.ru
Hroro no pazgeny 27
Paznen 3.YpaBHeHus U HepaBeHCTBA.
3.1. | YpaBHenuwe, mpaBwia mpeoOpa3oBaHUs ypaBHEHUS, | 2 http://www.mccme.ru
PaBHOCHIILHOCTh YPaBHEHHIA. http://window.edu.ru
http://window.edu.ru/window/method/
3.2. | JluneiitHoe ypaBHEHHME C OJHOW TMEPEMEHHOH, pelieHue |4 http://Avww.edu.ru
JIMHEVHBIX YPaBHCHUMU. http://ege.edu.ru
3.3. | Pemenue 3a71a4 ¢ MOMOIIBIO YpaBHEHHIA. 4 Eggizmeneive.by.ru
3.4. | JluneiiHoe ypaBHEHHWE C JABYMs TEPEMEHHBIMH U €ro |3 http://festival. 1september.ru
rpaduk. https://infourok.ru/
https://oge.sdamgia.ru/
3.5. |Cucrema fAByXx JMHEHHBIX ypaBHGHUH C JABYMS | 2 http://resh.edu.ru
MePEeMEHHBIMH.
3.6. | Pemenue cuctem ypaBHEHHiI cmocoOOM TOJICTaHOBKH H | 5
CII0COOOM CIIOKEHHUS
Hroro no pasneny: 20
Paznen 4. Koopannarsl n rpagpuku. ®yHKOuu.
4.1. | KoopauHaTta TOYKH Ha MPSIMOM. 1




4.2. | YucnoBble TPOMEKYTKH. 2
4.3. | PaccTosinue Mexy IByMsI TOUKaMHU KOOPIUHATHOU 1 http://www.mccme.ru
PSIMOIA. http://window.edu.ru

http://window.edu.ru/window/method/

4.4. | [IpssMoyronbHas cucTeMa KOOPAWHAT Ha TUIOCKOCTH. 3 http://www.edu.ru

4.5. | Ilpumepsl rpaduKoB, 3aJaHHBIX (OpMYyJIa MU. 2 E::BZ?I%(T?SUM

4.6. | Yrenue rpauKoB peanbHbIX 3aBUCHMOCTEN. 1 http://www.neive.by.ru
http://festival.1september.ru

4.7. | Homstre GpyHKIHM. 1 https://infourok.ru/
https://oge.sdamgia.ru/

4.8. | I'padux ynkuuu. ! http://resh.edu.ru

4.9. | CoticTBa QpyHKIHIA. 2

4.10. | JIuneiinas GpyHKIUS. 3

4.11. | Tloctpoenue rpaduka JMHSHHON (DYHKIIHH. 4

4.12. | I'paduk pynkuun y = | x | 3

Hroro no pasneny: 24

Pasznen S.IloBTopenue u 06001eHne.

5.1. |IloBTopeHHe OCHOBHBIX TOHITHH M METOJOB Kypca 7 https://infourok.ru/

KJacca, 0000IIeHIEe 3HAHUI https://oge.sdamgia.ru/

http://resh.edu.ru

Hroro 1o pazueny: 6
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8 KJIACC

Ne HaumeHoBaHue pa3/iejioB U TEM NPOTPAMMBbI KoJsunyecTBo 4acoB DJIeKTPOHHbIE (undposbie)
n/n o0pa3oBaTe/bHbIE Pecypchl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUe
padoThI padoThbI
Pa3nen 1. PaunonasnbHbie 1poou
1.1. | PaunnoHaabHBIC BRIPAKECHHUS 2 http://www.mccme.ru
- http://window.edu.ru
1.2. | Ocnosnoe cBolcTBO 1podH 3 http://window.edu.ru/window/method/
http://www.edu.ru
1.3. |CrnoxeHne © BBIYUTAHHE JpOOEH C  OJMHAKOBBIMU | 3 EttpEZ?g(?.edu.ru
3HaMEHaTEIIMU tp://Tipl.ru .
http://www.neive.by.ru
1.4. |Cnoxenne W  BBYMTaHHME  Jpobedl ¢ pasHbIMH |5 1 http://festival. 1september.ru
3HAMEHATEISIMU https://infourok.ru/
https://oge.sdamgia.ru/
1.5. | YMmuOoxenue npoOeii. Bo3BeeHue B CTENIEHB. 3 http://resh.edu.ru
1.6. | denenue npoOeit 2
1.7. | IlpeoOpa3oBaHue pariiOHAIBHBIX BBIPAXKECHUN 3
1.8. | T'unepboua, e€ cBolicTBa U rpaduk 3 1
Hroro no pazgeny 24 |2
Paspnen 2. KBagpaTHbie KOpHU
2.1. | PanmonaibHBIC YuCTa 1 http://www.mccme.ru
http://window.edu.ru
2.2. | MippaumoHasibHble qucia 1 http://window.edu.ru/window/method/
2.3. | ApudMeTHIecKuii KBaApaTHIA KOPCHb 1 E::B;;\é\évgvgdidguru
2.4. | YpaBHeHue x’=a 1 http://fipi.ru
http://www.neive.by.ru
2.5 | HaxoxxnaeHue npuOIMKEHHBIX 3HAYEHUH KBaJApaTHOTo KopHs | 1




2.6 | Oynkius y=Vx u eé rpadux 1 http://festival.1september.ru
https://infourok.ru/

2.7 | KBagpaTHbIil KOpEHb U3 IPOU3BEACHUS U APOOH 1 https://oge.sdamgia.ru/

2.8 | KBagpaTHbIil KOPEHb U3 CTEIICHH 1 http:/iresh.edu.ru

2.9 | BeiHeceHHe U BHECEHHE MHOKHUTEIS 3

2.10 |IIpeoGpa3zoBaHue BBIpAXKEHUH, COIEPKAIIUX KBAIPATHBIC 3

KOpHH

2.11 | IIpeoOpa3oBaHue JBOWHBIX PaIHKaIIOB 2

Hroro mo pazneny 16

Paznen 3. KBagpaTHble ypaBHeHUsl

3.1. | HemonHbIie KBagpaTHbIC YpaBHEHUS 2 http://www.mccme.ru

- http://window.edu.ru

3.2 | Dopmyiibl KOPHEii KBAIPATHOTO YPABHCHHSL. 4 http://window.edu.ru/window/method/

3.3 | Pemenue 3a1au ¢ moMoUIbIO KBAAPATHBIX YpaBHEHUIN 2 hitp://www.edu.ru
http://ege.edu.ru

3.4 | bukBagpatHbie ypaBHeHus. Teopema Buera. 2 http:/fipi.ru
http://www.neive.by.ru

3.5 | Pemenue ypaBHEHMI, CBOASAIINUXCS K KBaIPaTHBIM 1 http://festival.1september.ru
https://infourok.ru/

3.6 | poGHO-parmoHanbHbIe ypaBHEHUS 4 https://oge.sdamgia.ru/

3.7 |Pemenue 3amau Cc TNOMOIIBIO  JAPOOHO-PAIMOHANBHBIX | 6 http://resh.edu.ru

ypaBHEHUH

Hroro no paszneny 21

Pa3nen 4. HepaBencrBa

4.1. | YucrnoBble HEpaBEHCTBA U UX CBOWCTBA 4

4.2. | CnoxeHHne U YMHOKCHHE YHCIIOBBIX HEPABEHCTB 4

4.3. | IlorpemrHOCTh ¥ TOYHOCTH TPHUOINKECHUSI. 1 http://www.mccme.ru




4.4, |Ilepeceuenue U oObeIUHEHHE MHOKECTB. [IpuHIMII Kpyros | 1 http://window.edu.ru
Ditnepa. http://window.edu.ru/window/method/
http://www.edu.ru
4.5. | YucnoBble MPOMEKYTKH: OTPE30K, HHTEPBAJI, OJIyHHTEpBal, | 1 http://ege.edu.ru
TyH. http://fipi.ru
4.6. |JluHeliHble HEpaBEHCTBA C OJHOM TIEepeMEeHHOH M uX |6 http://wwyv.nelve.by.ru
http://festival.1september.ru
pelieHue
4.7 | CucTeMbl HEPaBEHCTB C OJTHON TIEPEMEHHOM 7
Htoro no pazneny 24
Paznen S. CteneHb ¢ nejibIM noka3zarejiemM
5.1. | CreneHsb ¢ 1eibIM OTPUIATEIBHBIM ITOKA3aTEIIEM 3 http://www.mccme.ru
http://window.edu.ru
5.2. | CoiicTBa CTENEHH C IEIBIM IIOKA3aTEIEM. 3 http://window.edu.ru/window/method/
5.3 | CrarnmapTHBIN BUI YUCIIA 2 Eggz\é‘s’g\’gdid?uru
5.4. | DneMeHThbI CTATUCTHKH 2 http://fipi.ru
http://www.neive.by.ru
5.5 | HarmsimHoe mpeacTaBieHue CTaTUCTUIECKON HHPOpMAITUU 2 http://festival.1september.ru
- , 12 https://infourok.ru/
TOTO 10 pasieiy: https://oge.sdamgia.ru/
http://resh.edu.ru
Pa3nen 6. [loBTopenue u 000011eHIE
10.1. | [ToBTOpEeHHE OCHOBHBIX MOHATHI U METOJIOB Kypca 8 Kiacca, | 8 http://www.mccme.ru
00001IeHIEe 3HAHHIA. http://window.edu.ru
http://window.edu.ru/window/method/
Hroro 1o pazueny: 8

http://www.edu.ru
http://ege.edu.ru
http://fipi.ru
http://www.neive.by.ru
http://festival.lseptember.ru
https://infourok.ru/




https://oge.sdamgia.ru/
http://resh.edu.ru
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9 KVIACC
Ne | HammeHoBaHMe pa3/esioB M TEM MPOrPpaMMbl KosmyecTBo yacoB JJiekTpoHHble (uUudpoBbIe) o0Opa3oBaTe/ibHbIE
n/n pecypcbl
BCEro | KOHTPOJbHbIE | MPAKTHYECKH e
padoThI padoThI
Paznen 1. Uncia u Borunciaenus. JleiicTBUTe/IbHbIE YHCIA
1.1. | ParmoHanbHble YKciIa, WUppalMOHAIbHBIC YHCIa, |1 http://www.mccme.ru
KOHEYHBIC 1 OECKOHECYHBIC ACCATHYHBIC APOOH. http://window.edu.ru
- http://window.edu.ru/window/method/
1.2. | MHOXeCTBO JNIEUCTBUTEIILHBIX yucen; | 1 http://www.edu.ru
YHUCiIa Kak 0ECKOHEYHBIE IECATUYHBIE TPOOH. http://fipi.ru
http://www.neive.by.ru
1.3. | BzauMHO OJHO3HA4YHOE COOTBETCTBHE MEXAy |1 )
. http://festival. 1september.ru
MHOKECTBOM JeHCTBUTEIBHBIX YHCEIT " :
. . https://infourok.ru/
MHOKE€CTBOM TOYEK KOOPAMHATHOM MPSMOIA. .
https://oge.sdamgia.ru/
1.4. | CpaBHenue NeHCTBUTENBHBIX umcern, | 2 http://resh.edu.ru
aprupMeTHYeCKre JEHUCTBUSI C JIEHCTBUTEIbHBIMU
YHUCIIaMHU.
1.5. | [IpubnnxEéHHOE 3HAUEHHE BEIUYMHBI, TOYHOCTH | 1
MPUOTKEHNS.
1.6. | OxpyrneHue 9ucen. 1
1.7. | IIpukuka 1 OIleHKa Pe3yIbTaTOB BHIYMCICHUI. 2 1
HWroro no pazneny 9




Paznen 2. YpaBHeHUs1 M HEPABEHCTBA. Y PaBHEHUS C OJJHO MepeMeHHOI.

2.1. | Jluneiinoe ypaBuenue. | 0,5

2.2. | Pemmienne ypaBHEeHUH, CBOASAIIMXCS K JIMHCHHBIM. 0,5

2.3. | KBagparHoe ypaBHEHHE. 1

2.4. | Pemienne ypaBHEHUH, CBOISIIMXCS K KBaJIpaTHBIM. | 2

2.5. | bukBanparHbie ypaBHEHHUS. | 2

2.6. | [Ipumepsl  pelieHUss  ypaBHEHUM TpeThed U | 2

4eTBEPTOU CTEIIEHEHN Pa3JI0)KEHUEM Ha
MHOXHTEJH.

2.7. | Pemenune npoOHO-paniioHaIbHBIX ypaBHEHHH. | 3

2.8. | PemmieHne TEKCTOBBIX 3amady  anreOpandeckuM | 3 1
METOIOM.

Hroro no paszneny 14

http://www.mccme.ru
http://window.edu.ru
http://window.edu.ru/window/method/
http://www.edu.ru
http://ege.edu.ru
http://fipi.ru
http://www.neive.by.ru
http://festival.1september.ru
https://infourok.ru/
https://oge.sdamgia.ru/
http://resh.edu.ru

Pasznen 3. YpaBHenusi u HepaBeHcTBa. HepaBencTBa

3.1. | Jluneiinoe ypaBHeHHE C IBYMS NEpeMeHHBIMHU U | 1
ero rpaguk.

3.2. | Cucrtema nByX JHMHEHHBIX YpaBHEHHWHA ¢ ABYyMS | 3
[IEPEMEHHBIMU U €€ pelIeHuE.

3.3. | Pemenne cucrem IByX ypaBHEeHU#, onxHO U3 |4
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH CTEICHH.

3.4. | I'panyeckas MHTEpIpeTanus CUCTEMBI | 3

http://www.mccme.ru
http://window.edu.ru
http://window.edu.ru/window/method/
http://www.edu.ru

http://ege.edu.ru

http://fipi.ru

http://www.neive.by.ru

http://festival. 1september.ru
https://infourok.ru/




YpaBHEHUI C ABYMS [IE€PEMEHHBIMHU.

3.5.

Pemenne TEKCTOBBIX 3ajad  aireOpanvdeckum
CIIOCO0OOM.

https://oge.sdamgia.ru/
http://resh.edu.ru

Uroro no pazaeny

14

Pa3nen 4. YpaBHenusi u HepaBeHcTBa. HepaBeHncrsa

4.1. |YucnoBble  HepaBeHCTBA U  HUX  CBOMCTBA.

4.2. | JIuneiiHble HepaBeHCTBA C OJHOM NEPEMEHHOH U
UX pelIeHHE.

4.3. | CucreMbl JMHEWHBIX HEPABEHCTB C  OJHOM
NIEPEMEHHOH U UX peLIeHHUE.

4.4. | KBagpaTHble HEPABEHCTBA U UX PELICHHUE.

4.5. |I'paduueckass uHTepHpeTalns HEPABEHCTB H

CHUCTEM HCPABCHCTB C ABYMS ICPEMCHHBIMU

http://www.mccme.ru
http://window.edu.ru
http://window.edu.ru/window/method/
http://www.edu.ru
http://ege.edu.ru
http://fipi.ru
http://www.neive.by.ru
http://festival. 1september.ru
https://infourok.ru/
https://oge.sdamgia.ru/
http://resh.edu.ru

Hroro no paszneny:

16

Pazgea S. ®yukuuun

5.1. | KBagpatnunas ¢yHkuus, e€ rpaduk U CBOMWCTBA.

5.2. | [TapaGomna, KOOpAWHATHI BEPIINHBI TApadOIbl, OCh
CUMMETpPUHU TTapaboIbI.

5.3. | CremnenHbIe byHKIMN c HaTypaJbHbIMU
nokaszatessiMu 2 U 3, uX TpauKu U CBOWCTBA.

5.4. | I'paduku ¢bynkmuii: y = KX, y = kx +
b, y = kix, y=ax,y=ax, y=1x,

y=lxlI

http://www.mccme.ru
http://window.edu.ru
http://window.edu.ru/window/method/
http://www.edu.ru
http://ege.edu.ru
http://fipi.ru
http://www.neive.by.ru
http://festival. 1september.ru
https://infourok.ru/
https://oge.sdamgia.ru/
http://resh.edu.ru




Hroro mo pazueny: 16
Pa3nen 6. UncsioBble noc/jie10BaTeJIbHOCTH
6.1. | [lonsaTue YHCIIOBOM MOCIIeI0BaTENBHOCTH. | 1 http://www.mccme.ru
http://window.edu.ru
y http://window.edu.ru/window/method/
6.2. | Baganue _ TIOCJIE/I0BATENbHOCTH  PEKYPPEHTHOI 2 http://Awww.edu.ru
6.3. | Apudmerrdeckas 1 TeOMETpUIECKask IPOTPECCUu. | 2 Eggizml\/rvljlneive.by.ru
6.4. | ®opmynbl N-ro  uieHa  apudMeTHueckoi  u | 3 http://f?Stival-1september-ru
reOMETPHYECKOI nporpeccui, CYyMMBI https://infourok.ru/
MEPBBIX N YJICHOB. https://oge.sdamgia.ru/
http://resh.edu.ru
6.5. | U3oOpaxkenue  uwimeHoB  apupmernueckor u |1
F€OMETPUYECKOM  INPOrPECCHd  TOYKAMM  Ha
KOOPJIMHATHOM TIIOCKOCTH.
6.6. | JIunelHbIi u AKCIIOHEGHIIMAJILHBIA  pOCT. | 2
6.7. | ClIOXHBIE POIECHTHI. 4 1
Hroro no pasneny: 15

Pasznea 7. [loBTOpenue, 00001eHHe, cUCTEeMATU3ALMS 3HAHUI

7.1.|Yucia u  BbIYHCJIeHHd (3aIUCh, CPaBHEHHE, | 6
JNIEUCTBUS C NEUCTBUTEIbHBIMU qHCIaMH,
qUCIOBas  MpsiMasi; MPOILEHTBhI, OTHOIIEHHS,
MPOTIOPITH; OKPYIJICHHE, TIPUOIMIKEHNE, OICHKA;
pelieHrne TEeKCTOBBIX 3adad  apupMeTuyecKum
crocobom)

7.2. | Anredopaunyeckue BbIpa:keHus (mpeoOpa3oBanue | 6

http://www.mccme.ru
http://window.edu.ru
http://window.edu.ru/window/method/
http://www.edu.ru

http://ege.edu.ru

http://fipi.ru

http://www.neive.by.ru

http://festival. 1september.ru




anreOpanvyeckux  BBIPAKECHUI, JOMYCTUMBIE
3HAYEHMUS)

https://infourok.ru/
https://oge.sdamgia.ru/
http://resh.edu.ru

7.3. | ®DyHkuuu (IOCTPOEHUE, CBOWCTBA HW3YYCHHBIX | 6
¢byHKIMH; TpaduecKoe pelieHre YpaBHEHHH U UX
CHUCTEM)

Htoro no pazneny: 18

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102

LIUOPOBbLIE OBPA30OBATE/IbHbIE PECYPCbI

http://www.mccme.ru
http://window.edu.ru
http://window.edu.ru/window/method/
http://www.edu.ru
http://ege.edu.ru
http://fipi.ru
http://www.neive.by.ru
http://festival.1september.ru
https://infourok.ru/
https://oge.sdamgia.ru/
http://resh.edu.ru




