HHOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCA OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00eCTIeUnBAET U3YUCHHE APYTUX JTUCLUUILIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAMMO s
MPOJIOJDKEHUST 00pa30BaHUS M B TIOBCETHEBHOM XM3HU. Pa3BuTre y o0ydarommxcs




HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKICHUM M CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnoco0e OTpakeHHs] MaTeMaTUYeCKONW HAYKOW SIBJICHUHN U MPOLECCOB
B MpUpPOJEC W OOIIeCTBE, POJM MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX /IS aJanTallid B COBPEMEHHOM HU(PPOBOM
obOmectBe. M3yuenue anreOpnl oOecreynmBaeT pa3BUTHE YMEHHUs HAOJIOJATh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOJBI,
dopmynupoBath yTBepKAeHHU. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTMYECKOT0 MBIIUICHUS OOYyYarolIMXCsi: OHU HCHOJB3YIOT JACIyKTUBHBIE U
WHIYKTUBHBIE PAacCyXIeHUs, 0000IIeHHEe U KOHKPETU3all1Io, a0CTparupoBaHue u
aHajgornto. OOydeHwe  ainreOpe  mOpeAnojaraeT  3HAUYUTENBHBIM  00BEM
CaMOCTOSITENIFHOM  JIEATENHHOCTH OOYyYaIOUUXCS, IO3TOMY CaMOCTOSTEIbHOE
pelleHne 3aa4 SBISETCS peain3aueil 1esaTeIbHOCTHOrO MPUHIIUIA 00yUYEeHHUS.

B crpykrype mnporpammbl y4deOHOro Kypca «Anredpa» uisi OCHOBHOTO
o01ero o06pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOIUUYECKUE
avuHAA: «Yucna U BRIYMCIEHUSY, «ANreOpandeckue BhIpaKEHUD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxgas w3 3THX colep:KaTeabHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJIEHCTBYS C
JIpPYTUMHU €ro JuHUsSMUA. B xome wu3ydeHus ydeOHOro Kypca 0Oydaromumcs
IIPUXOJIUTCST JIOTHUECKH PaCCyKIaTh, MCIIOJIBb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJACHUIO O0YyYaIOIIUMHUCS
OCHOB  YHUBEpPCAJIbHOIO Maremaruueckoro s3pika. CojaepxaTelnbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Auredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTeEp.

Conepxxanne nuHUM «Uucia u BBIYUCICHHS CIY>KUT OCHOBOM ISt
JaJIbHEHIIEr0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOydarolmuxcs
JIOTUYECKOTO MBINUICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHu, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHON
*W3HU. Pa3BuTue MOHATUSA O YUCJIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C PAIMOHATHLHBIMU W HWPPANMOHATBHBIMU YHCIaMH, (OPMUPOBAHUEM
NPEICTAaBICHU O JEHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHUE OCBOEHHUS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copepxanne IByX alreOpandecKux TUHUN — « ANTeOpandecKrue BhIPaKECHUS
U «YpaBHECHHS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOTO arrmapara, HeoOXOJAMMOTro i pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOro 00miero o0Opa3oBaHMsl Y4eOHBIM MaTepuan TpyNIUPYETCs BOKPYT
paloHaIbHBIX BBRIpAKEHUH. AnreOpa JeMOHCTPHUPYET 3HaYCHHE MAaTEMATHKU Kak



A3bIKa JUIA IIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, ONHMCAHMS NPOLECCOB U
SBJIEHUI peajdbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKKe
JanbHeillllee pa3BUTHE AJNTOPUTMUYECKOIO MBIIUIEHUSA, HEOoOXOAMMOro, B
YaCTHOCTH, JMJIi OCBOEHHS Kypca HWH(OPMATHKH, M OBJIAJCHUE HaBBIKAMU
JeNyKTUBHBIX paccyxaeHuil. [IpeoGpa3oBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUs, CHOCOOHOCTEHN K MAaTEMAaTHUYECKOMY TBOPYECTBY.

Conepxanue GyHKIMOHANBHO-TpaQUUECKON JIMHUK HALEICHO Ha MOJIyYeHHEe
oOyJarouMMucs 3HaHUM 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4ecKol MOJenu
JUTS OTIMUCAHUSI M UCCIIEOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MPHUPOJE
u obmecTtBe. M3yueHue marepuana crocoOCTBYET Pa3BUTHIO Y OOy4aromuxcs
YMEHUS UCIIONB30BaTh Pa3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIIOBECHbIEC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIJIaJ B (POpPMHUpPOBAHUE
IPEICTAaBICHUNA O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yudeOHOMY IUlaHy B 7-9 Kjaccax wu3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOpBIH BKIIIOUAET CJIEAYIOIIME OCHOBHBIE pa3/esibl COJCpPIKAHUS:
«Hucna W BBIUUCIECHUS», «ANreOpanyeckue BbIPAKEHUS», «YPpaBHEHUS U
HEPaBEHCTBa», «DyHKIUNY.

Ha u3yuenue yueOHoro kypca «Anredbpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 yaca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gaca B HefIeni0).

COLEPKAHUE OBYUEHUASA
7 KIIACC

Yucsia U BLIYMCTIEHUS

JlpoOu OOBIKHOBEHHBIC M JECSITHYHBIE, TIEPEX0 OT OMHON (HOPMBI 3amucu
npobeit k apyroi. IloHATHe palMOHAIBHOTO YHCHA, 3aluCh, CPAaBHEHHUE,
yHOPSIOYMBAHUE  pAllMOHANBHBIX YHcel. ApudmeTHdeckue JEHWCTBHS ¢
parMoHAIBHBIMU YWciIaMu. Pemenue 3a1ad U3 peaybHOW MPAKTHKWA HA YacTH, Ha
JIpoOu.

CreneHb C HaTypaJIbHBIM TOKa3aTeJeM: OIlpejesieHne, Mpeodpa3oBaHue
BBIPAKEHUI HAa OCHOBE OIpe/eNeHus, 3auch 00nbIuX yncen. [IpoieHTsl, 3anuch
IIPOLICHTOB B BHUjE JpoOU U IpOOH B BHJIE MPOICHTOB. TpH OCHOBHBIC 33aJ1audl Ha
IIPOIICHTHI, pEIICHUE 3a7a4 U3 PeaTbHON MPAKTHKH.

[IpumeHneHre TPHU3HAKOB  JCIUMOCTH, pA3JIOKEHHUE HAa  MHOXHUTEIU
HATypaJbHBIX YHCEIL.

Peanbuble  3aBUCMMOCTH, B TOM  4Yucile 1mpsMas ©  oOpaTHas
TIPOITOPIIMOHATLHOCTH.

AJuire0panvecKkue BbIPaKEeHUs



[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlonmycTuMBbIe
3Ha4YE€HUs NepeMeHHbIX. [IpeacTaBieHrne 3aBUICUMOCTY MEXK1y BEJIMYMHAMU B BUJIE
dopmybl. Beruucnenus no popmynam. [lpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJECTBEHHO paBHBbIE BBIPAXKEHHUS, TMpaBuja mnpeoOpa3oBaHUs CYMM U
IPOU3BE/ICHUH, TpaBUIa PACKPBITUS CKOOOK M MPUBEIEHUS OJOOHBIX ClIaraeéMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOrOwlIeHbl. CreneHp MHOrowieHa. CioXeHue, BbIYUTAaHHUE,
YMHOXEHHE MHOIOWICHOB. POpMyJbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBagpaTr pasHoctu. Popmysia pa3sHOCTHM KBaAparoB. PasmoxeHne
MHOTOWICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHU.

JluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHHMSI, pEIICHHE JIMHEWHBIX ypaBHEHUU. CoCTaBJI€HHWE YpaBHEHHH MO
YCJIOBHIO 3a7ja4i. PenieHrne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHUIA.

JIuneiiHOe ypaBHEHUE C IBYMsI EpEMEHHBIMU U ero rpaguk. Cucrtema AByX
JMHEWHBIX YPAaBHEHHWUW C ABYyMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
Ccoco0OM MOACTaHOBKU. IIpumepbl pemeHuss TEKCTOBBIX 3alad C ITOMOIIBIO
CUCTEM YpPaBHECHUI.

DOyHKIUHT

Koopaunara Touku Ha npsmoi. Uucnoseie mpomMexyTKku. PaccTosane Mexy
JBYMSI TOYKaMU KOOPJIMHATHOW MPSIMOM.

[IpssmoyronbHas cucreMa kKoopauHaT, ocu Ox u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOpJMHATHOM 1iockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HOpPMYJIaMU.
Urenne rpadukoB peanbHblx 3aBucumocteil. Ilonstue ¢ynkuuu. ['paduk
¢ynkuuu. CoiictBa pyHkumii. JInnelinas pynkuus, e€ rpaguk. ['paduk GyHkmm
y = [x|. I'paduueckoe penieHre JIWHEWHBIX YpaBHEHWW W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KIIACC

Yucaa 1 BIYMCICHUSA

KBagpatueiii kopenbr w3 umcia. [loHarne o0 uppamvoHAIHLHOM YHCIIC.
JlecsTuaabie TPUOTMKEHUST HPPAITMOHAIBHBIX yucen. CBoicTBa apuhMEeTHIECKIX
KBaJpPaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaXKECHUN
Y BBIYUCIICHUSAM. [[€MCTBUTEIbHBIEC YUCIIA.

Crenens ¢ enpIM nokaszareneM U e€ cpoiicTBa. CTaHaapTHAs 3alKCh YUCIA.

AnrebpandecKkrue BRIpaKCHUSAJTeOpandeckue BbIpakKeHusl

KBagparneii  TpéxwieH, paslIo)KEHUE KBAJAPATHOTO TpPEXUJIEHA Ha
MHOKHTEH.



AnreOpaudeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BBIYUTAHHE, YMHOXKCHHE, [IeJICHHE alreOpamdecKux ApoOer.
PanmonanbpHbie BRIpa)KEHUS U UX IPe0Opa3OBaHue.

VYpaBHEHUs 1 HEpaBEHCTBAY pABHEHUSI H HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASIIUXCS K JUHEHHBIM U KBaJAPATHBIM.
[Ipocreiimue qpoOHO-palMOHANTbHBIE YPABHEHUSI.

I'paduueckas uHTEpnpeTanysi ypaBHEHHU C ABYMSI IEPEMEHHBIMH U CUCTEM
JVMHEVMHBIX YPAaBHEHUW C JABYMsI NE€pEMEHHbIMH. lIpumepsl peuieHus cucrem
HEJTMHEHHBIX YPABHEHHU C IBYMS MTEPEMEHHBIMHU.

Pelienne TEKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooMm.

YucrioBble HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cucrembl TMHEHHBIX HEPABEHCTB C OJIHON IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue ¢ynknuu. OOMACTh ONpeNeNeHus] W MHOXKECTBO 3HAaYeHUU
dbynaknun. CiocoOb! 3a1anust PyHKITUH.

I'paduk Pynkumu. Yrenue cpoiictB pynkuuu mo e€ rpaduxy. [Ipumeps
rpa@uKkoB (QyHKIHI, OTPAKAIOIINUX PEATIbHBIE IPOLECCHI.

OyHKIMK, ONKUCHIBAIOIIUE TMPAMYI0 UM OOpaTHYI MNPONOPIHOHATBHBIC
3aBHCHMOCTH, UX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelieHre ypaBHeHU U CUCTEM ypaBHEHUH.

9 KUIIACC

Yucia 1 BIYMCICHUSA

PanmonansHbie yucia, UppalMoHaIbHBIE YUCIIA, KOHEYHBIE U OCCKOHEUHbBIS
JEeCATUYHBIE ApoOr. MHOXKECTBO AEHUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUHBbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKYy MHOXECTBOM JEHCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MPAMOA.

CpaBHEHHE JEUCTBUTEIBHBIX YHCEN, apu(PMETUYECKUE JIEUCTBHS C
JNEUCTBUTEIIbHBIMU YHUCIIAMU.

Pa3mepsl OOBEKTOB OKpPY’KAIOIIETO MHUPA, JIMTEIBHOCTh MPOIIECCOB B
OKpY>KaroIlleM MUpE.

[TpubnmxEHHOE 3HaAUCHUE BEIUYUHBI, TOYHOCTh NpuOImKeHus. OKpyTiieHne
yucell. [Ipuknaka u oleHka pe3yabTaToB BBIYHCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoEe ypaBHEHUE. Pelnienue ypaBHEHUM, CBOASIINUXCS K JTUHEHHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIMXCS K KBAJIPAaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIEHEN Pa3I0)KEHUEM HA MHOKUTENU.



Pemenne npoOHO-palMOHaNbHBIX YpaBHEHMH. PerieHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl NIEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOPBIX JWHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 anredpandecKuM CIocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOW INepeMEHHOM. PemeHwne cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
I'paduueckass wHTEpHpeTalysi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkums, e€ rpadux u cBoiictBa. [lapabona, KoopAHHATHI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

Ipadukn bysmumit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , 1 ux
CBOWCTBA.

Uucnosele  nocinenoBaTeabHOCTHYHCI0BBIE  MOCIEI0BATEILHOCTH M
Nporpeccuu

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEN0BATEIBHOCTH
peKyppeHTHOM (hopMyioi u GopMyJIoi 1-T0 YJieHa.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opMylnbl n-TO 4jieHa
apu(pMETHYECKON U TeOMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX 71 YJICHOB.

N3obpakeHne ujaeHOB apuMETHUYECKOH M TeOMETPUUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHUIHUAJIbHBIA POCT.
CI10XHbIE TPOLICHTHI.

INTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA I1IPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHMS MPOTpaMMbl  y4eOHOro Kypca
«AnreOpa» XapakTepU3yrOTCs:

1) maTpuoTnyecKoe BOCIUTAHHE:

NPOSBJICHMEM HMHTEpeca K TPOUUIOMY U  HACTOSIIEMY POCCHICKOMN
MaTeMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHIXKEHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCHICKOW MaTeMaTH4YECKOW IIKOJbI, K HCIOJIb30BAaHUIO ITHUX
JTOCTIKECHUN B IPYTUX HayKaX U MPUKIAAHBIX cepax;



2) rpa:xkIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U peaiu3aluu €ro
npaB, MPEICTAaBIEHUEM O MaTEMaTUYECKUX OCHOBAX ()YHKIMOHHUPOBAHUS
pa3IUYHbIX CTPYKTYp, SBJICHUH, MPOLEAYP IPakJIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYX ACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TMPUMEHEHHEM JIOCTUKEHUW HayKHh, OCO3HAHHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKHUX MPUHITUIIOB B ACSITEIBHOCTU YUEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a]ad
MaTEMaTUYECKOM HalpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHMsI HAa TMPOTSHKEHUM BCEH JKU3HU JIA YCHEHIHOW MpOoQecCHOHATBHON
JESATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHUEM MHIUBUYyAIbHON TPAEKTOPUHU 00pa30BaHUs U KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K 3MOILIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PELICHWH, pacCyXJCHHN, YMEHHUIO BUIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 IO3HAHMS:

OpUEHTAllUe B JIEATEITHHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
NPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOAbI U
oOmecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKHM Kak c(epbl 4YeloBEYECKOn
NEATENbHOCTH, TANOB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTHS LIUBUIN3ALINH,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMAaTHUYECKOW KyJIbTYPOH KaK CPEICTBOM
MO3HAHUSA MHpPA, OBJIAJICHUEM IMPOCTEHUIIMMU HaBBIKAMHU HCCIIEIOBATEIBCKON
NEeSTENbHOCTH;

6) ¢usuyeckoe BoOcnUTaHHME, (POPMHMPOBAHHE KYJIBTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1arONOyYHs:

TFOTOBHOCTBIO NPUMEHATh MaTeMaTUYeCKUE 3HAHMsSI B MHTEpEcax CBOETrO
30pOBbsl, BEACHHMS  37A0pOBOro  oOpa3a JKM3HHM  (3J0pOBOE  IHUTAHHUE,
COQJIaHCUPOBAHHBI pEXUM 3aHATHUH M OTAbIXa, peryisipHas (¢usnueckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ MpaBa IPyroro 4YeIoBeKa;

7) 3K0JIOTHYecKOoe BOCTIMTAHME:

OpUEHTallMel Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JJaCTM COXPaHHOCTH OKpY>KalOIIel cpeapl, IJIAHUPOBAHMUS MOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUH I OKPY>KAIOIIEH Cpeapl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U IyTel UX peleHus;

8) aganTanus K M3MEHSAIOUMIUMCS YCJOBUSM COUMAJIbHOW M NMPUPOTHOM
cpeabl:



FOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO JeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIEC
dbopMyIMpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 0O0BEKTaX U SBJICHUSAX, B TOM YHCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOMUNM KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEMbIC pelIeHUs] U JeHUCTBUSA, (GOPMYJIMPOBATh M OIEHUBATh PHUCKH U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIBTATDHI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AeiicTBUA:

e BBISIBIISATh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKKA MATEMATUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHITHAMH, (HOPMYJIUPOBATH
OTpeNie/ICHUs] ~ MOHATUW, YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(UKaIMy, OCHOBAaHUS JUIsi OOOOIIEHUS W CPaBHEHHUS, KPUTEPUHU
IPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATh, (OpMyJIUpoBaTh U  MpPeoOpa3oOBbIBATH  CYXKIACHHUS:
YTBEPAUTEIBLHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YacTHBIE M oOIIue,
YCIIOBHEIE;

e BBIBIATH  MAaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3UM U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM  JUIA  BBISIBICHHS  3aKOHOMEPHOCTEH M
IIPOTUBOPEYHIL;

e JIENaTh BHIBOJABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTUH;

e pa3buparh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPXKIACHUMN (MPSMBIE U OT
MIPOTHUBHOT0), MPOBOJHWTH CAMOCTOSATEILHO HECJOXKHBIE T0Ka3aTelIbCTBa
MaTeMaTHYeCKuX (PaKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOAUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATH CMOCOO perieHus yuyeOHOM 3ajaur (CpaBHUBATH HECKOJIBKO
BApUAHTOB peUIeHUs, BBHIOMpaTh Haubonee MNOAXOAAIMMN ¢ Yy4E€ToM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBaTelbCcKne 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCJIEIOBATEILCKUI MHCTPYMEHT TMO3HAHUS,

dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,



CaMOCTOSATENIbHO YCTAaHaBIMBATh KMCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

NPOBOJAUTH IO CaMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOXKHbBIN
OKCMEPUMEHT,  HEOONbIIOE  HCCIEAOBAHWE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEHI MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBEJAEHHOTO HAOJIOJEHUS, HMCCIIEI0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKKE BBIABUTATH
IPETNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HWH(OpMALUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH
UH(GOPMAIMIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (QopMy TMpeACTaBiICHUS HWH(DOpMAUUMU U WLIIOCTPUPOBATDH
pemaeMble 3aJaud CXEeMaMH, JuarpaMMaMi, WHOM Tpadukod ©u uX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTb HMH(OpPMALMMU IO KPUTEPUSIM, MPENTIOKEHHBIM
yUHUTENIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSATENBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHHI

BOCIIPUHUMATh ¥ (QOPMYyIHpPOBATH CYXIEHHUS B COOTBETCTBUU C
YCJIIOBUSIMHU U IIEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS T10
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TOJYYCHHBIN PE3yJIbTaT;

B X0J1¢ 0OCYKIEHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMO TEMBI,
po0JIeMBI, perraeMoi 3aa4n, BEICKAa3bIBaTh UJICH, HAIICIICHHBIE HA TIOUCK
pelIeHMs, COIMOCTaBISATh CBOM CYXJICHUS C CYXKICHHSIMHU JAPYTHX
YYaCTHUKOB Juayora, oOHapy>KMBaTh pa3iMuude U CXOJACTBO MO3UIUH, B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;
NPENCTAaBIATh  pPE3yJbTaThl  PEIMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHUsI,  TPOEKTa,  CaMOCTOATENBLHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;
MOHMMAaTh W HWCIONB30BaTh  IMPEUMYIIECTBA  KOMaHIHOHM |
WHIUBUIYAIbHOH pabOThl TPH PEMIeHWH YYEOHBIX MaTEeMaTHYCCKUX
3ajady;

NPUHUMATh 1EJIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHU3aIIUIO
COBMECTHOM paboOThl, paclpeaenarb BUAbl paboOT, J10roBapUBATHCH,
00CyKJIaTh TIPOIIECC U Pe3yabTaT padOThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIO/ICH;



e Yy4YacTBOBaTh B TPYNNOBBIX (opmax padoTel (0OCYXIeHUs, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JPYyTU€), BBINOJHATH CBOIO YacThb
paboThl U KOOPJAMHUPOBATH CBOU ACHCTBUS C IPYTUMU YWICHAMH KOMaH/IbI,
OLICHMBATh KAayeCTBO CBOErO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICUCTBHSI.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, AITOPUTM PEIICHUsS 3a1ayu (WU €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs ¢ yu4E€TOM HMEIOIIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI PEHICHUN ¢ YYETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBII HHTEJJIEKT:

e BIAJETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIA Mpolecca U
pe3yJibTara peleHnusl MaTeEMaTHUeCKOM 3a/1auu;

e TMPEIBHUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPHU PELICHHUU
3a7la4l, BHOCUTb KOPPEKTHUBBI B JIE€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, HAACHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yjbTaTa AEATEIbHOCTH MOCTABICHHOW LEIN
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTHXKCHUS WM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 kJjacce oOydYaromuiicsi MOJIYYUT CIICAYIOIIHE
peAMETHBIE PE3YIbTATHI:

Yucia 1 BIYMCICHUSA

BoinonssaTh, coyeTass yCTHbIE M MHChbMEHHBbIE MNPUEMBI, apuPMETHUYECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCIIaAMHU.

HaxoauTh 3HaueHUs] YUCIOBBIX BBIPAKEHUHN, MPUMEHSTH Pa3zHOOOpa3HBIC
CrocoObl U MPUEMBI BHIYUCICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPIKAIINX
OOBIKHOBEHHBIC U JICCSITUYHBIE APOOH.

[lepexoauTts OoT oAHOW (HOPMBI 3amMUCH YUceN K Apyroi (mpeoOpa3oBbIBATh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO APOOH).

CpaBHUBATH U YNIOPSAIOYMBATH PAIMOHAIIbHBIC YUCTIA.

OKpyrisaTh yucia.

BbINONHATS TPUKUIKY U OLIEHKY pe3yJibTaTa BHIYUCIICHHM, OLIEHKY 3HaYeHUN
YUCJIOBBIX BBIp@KCHHUM. BBIMONHATE AEHCTBHUS CO CTENEHSMH C HATypalbHBIMU
NOKAa3aTeJIIMH.

[IpuMeHsTh  NpU3HAKK  JEIUMOCTH,  Pa3lOKEHUE HAa  MHOXHUTEIN
HATypaJbHBIX YHCEIL.



PemaTe npakTUKO-OPMEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIC C OTHOILIEHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTHIO BEJIWYUH, IPOLIEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pEUICHUs 3aJa4 ¢ YYETOM OTPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvecKkue BbIPaKEHUA

Hcnonb3oBaTh anredbpanyeckyto TEPMUHOJIOTHIO M CUMBOJIHMKY, TPUMEHSThH
e€ B Impoliecce OCBOCHUS yueOHOro MaTepuarna.

Haxonuth 3HaueHus OyKBEHHBIX BBIPAXKEHUU TPU 3aJaHHBIX 3HAUYCHUSX
IIEPEMEHHBIX.

BoimonasaTe mpeoOpa3oBaHus — LETOTO  BBIPAKEHHUS B~ MHOTOWIEH
PUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BpInonHATh yMHOXXEHHWE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIeHa Ha
MHOT'OYJIEH, TPUMEHSIThH (hOPMYJIbl KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3NoXEHUE MHOTOWICHOB HAa MHOXHUTEIH C IOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAracMbiX,
npuMeHeHus1 (GOPMyYJT COKPAIIEHHOTO YMHOXKEHHUS.

[IpumensThs npeoOpazoBaHUsi MHOTOWICHOB JJIsl PEIICHUS PAa3IUYHBIX 33724
Y3 MaT€MaTHUKU, CMEXHBIX TPEAMETOB, U3 PEATbHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypaJIbHBIMHM I10Ka3aTEIAMHU JJIS
npeoOpa3zoBaHus BHIPAKECHHM.

YpaBHeHUS U HEPABEHCTBA

Pemars snMHENHBIE ypaBHEHHsI C OJHOM INEPEMEHHOM, MPHUMEHSs NpaBUia
IepexoJa OT UCXOJTHOTO YPAaBHEHHS K PaBHOCWIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIV YUCIIO KOPHEM YPaBHEHUS.

[IpumensaTy rpaduyeckrie METOIbI PU PEIICHUH JIMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonGupate npuMepsl Map YHUCEN, SBJSIONIUXCA PEIHICHUEM JUHEUHOTrO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JIMHEWHOTO YPaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH, TOJIb3YSICh TpadUMKOM, NPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cuctemsbl IBYX JIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMHU, B TOM
YuCIe rpapuIecKu.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YpPaBHEHUM TI0 YCIOBHUIO 33/Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MOJTYy4YEHHBINA PE3yJIbTAaT.

DOyHKIUU

N3o06pakath Ha KOOPAMHATHON IIPSAMOK TOYKH, COOTBETCTBYIOITUE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HUHTEPBaJIbl, 3alIMCHIBATH YMCIIOBBIE IPOMEKYTKU HA
anreOpanyecKoMm si3bIKE.



OTMeuarh B KOOPJMHATHOM IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
cTpouTh Tpaduku TUHEHHBIX QyHKIUNH. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TOMOIIBIO (DYHKIMNA H3BECTHBIE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne QyHKIUU 10 3HAUEHHIO €€ apryMeHTa.

[Tonumats rpadudeckuii crocod MpeACTaBICHUs U aHaIu3a WHQpOpMaIluH,
U3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIUIO U3 TPadUKOB peabHbBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce oOydarouiuiicss TMOJYYUT CIEIYIONINE
IpPEeIMETHbIE PE3YyJIbTATHI:

Yucsa v BBIYUCICHUSA

Hcnonb3oBaTh HayalibHbIC MPEICTABICHUS O MHOXECTBE JIEUCTBUTEIbHBIX
YHUCEN ISl CPAaBHEHMS, OKPYTIICHUS W BBIYUCICHUN, N300paKaTh ACHCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAWHATHOM MPSMOM.

[IpumeHsaTh TOHATHE apU(METUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIC KOPHU, UCIOJIb3Ysl MPU HEOOXOJMMOCTH KaJbKYJSITOP, BBIOIHSATH
npeoOpa3oBaHusl BBIPAXKEHUM, COJACPKAIIUX KBAJAPATHbIE KOPHU, HCIOJIb3YS
CBOMCTBA KOPHEU.

Ncnonb3oBatk 3amucu OONBIIMX U MalbIX YHUCEN C MOMOUIBIO NECATUYHBIX
npo0eii u creneHeit yucia 10.

Aure0panvecKkue BhIPpaKeHU

[IpyMeHsATh MOHSATHUE CTENEHU C IEeJbIM IOKa3aTeJIeM, BBINOJIHATh
npeo0pa3oBaHus BEIPAXKEHHH, COJEPKAIIUX CTETICHH C LIETBIM IMOKa3aTesIeM.

BbINONHATE TOXIIECTBEHHBIE MPEOOpPA30BAHMS PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE IMPaBWJI JEUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKuMu JpOOsSIMHU.

PacknansiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensaTh npeoOpa3oBaHUs BRIPAKECHUM JUIsl pEIICHUS PAa3IUYHBIX 33]a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEiHBIE, KBaJpaTHbIE YpaBHEHUSI M pallMOHAJIBHBIC YpaBHEHMUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMS IEPEMEHHBIMHU.

[IpoBoauTh mpocTenmme UCCIENOBaHUS YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHUCJIE C MPUMEHEHUEM TpadUuecKuX MpeIcTaBlIeHn (YCTaHaBIMBATh, UMEET
JU ypaBHEHHUE WIM CHUCTEMa YpPaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTs OT ciioBecHOW (HOPMYIUPOBKM 3amaud K e€ anreOpandeckon
MOAENN C TIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MOTYUYEHHBIN pe3ybTarT.

[IpuMeHsTH CBOWCTBA YHCJIOBBIX HEPABEHCTB JJIsI CpPaBHEHUS, OIICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CHUCTEMBI, JaBaTh



rpa@uyuecKyr0 WJUTIOCTPAIIMI0 MHOXXECTBA PEIICHW HEPABEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKUUT

[ToruMaTe ¥ HUCMONBK30BaTh (PYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKUE O0O03HAUYCHUS), OMPEEATh 3HAUCHHE (DYHKIMHU IO 3HAYCHHIO
apryMeHTa, OnpeeNsTh CBOMCTBa GYyHKIUU 10 €€ rpaduKy.

Crtpouts rpaduku 3J1eMEeHTapHBIX (QYHKIMI BUAA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIOBOM
dbyHkuuu 1o e€ rpaduky.

K xonmy oOyuenus B 9 KJjacce o0OydYaromuiics TMONYYUT CIEIYIONINE
IPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCTICHUSA

CpaBHUBATH U YNOPAI0YMBATH PAIMOHAJIBHBIE U UPPALIMOHATIbHBIC YUCIIA.

BreimonasaTe  apudMeTnyeckue JEUCTBUS €  PAlMOHAIBHBIMUA  YHCIIAMH,
coyeTrass YCTHbIE U TIMCbMEHHBIE MPHUEMBI, BBINOJIHATH BBIYUCICHUS C
UPpALMOHATBHBIMU YUCIAMHU.

Haxomute 3HaueHus cCTeneHer ¢ LEeIbIMU IOKAa3aTeNs MU M KOPHEW,
BBIYUCIISITh 3HAUEHUS] YUCTOBBIX BBIPAKCHUIA.

OKpyrisaTh JI€UCTBUTENbHBIC YHCIA, BBINOJHITh MPUKUAKY pe3yJibTara
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHElHbIE W KBaJpaTHbIE YpPaBHEHUS, YPaBHEHMS, CBOISIIUECS K
HUM, NPOCTEUIINE TPOOHO-PAIlMOHATBHBIE YPAaBHEHUS.

Pemats cuctembl ABYX JIMHEHMHBIX YpaBHEHUW C ABYMS NEPEMEHHBIMU M
CUCTEMBI IBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISETCS JINHEHHBIM.

Pemath TekcTOBbIE 3ajauu  aJreOpamdeckuM CrIoco0OM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHeliHbIE HEPABEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300paKaTh
pelIeHne HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3allMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemlatb  cHcTEMBI  JMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOU MPSIMOMH, 3aMUCHIBATh PEIICHUE C TOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUU PA3JIMYHBIX 3a]1a4.

DOyHKIUHA



Pacno3naBath (QyHKIMM U3y4eHHBIX BHJOB. I[loKa3piBaTh cXxeMaTHUECKU
pacnoiokKeHUe Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB GyHKUUN BUaa: y = kx, y
=kx+b y=ki y=ax2 + bx + ¢, y =x3, y=Vx y = |x|, B 3aBHCHMOCTH OT
3HaYeHUI K03(pPUIIMEHTOB, ONTUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth M H300paxkaTh CXeMaTUYECKU rpaUKH KBaJAPAaTUYHBIX (PYHKIUH,
ONUCHIBAaTh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBaTh kBajpaTHuHyl (QYHKUUIO 1O (opMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

» AnreGpa (B 2 vactsix), 7 kinacc/ Yacte 1: Mopakosuy A.I'.; Yacts 2:

Mopnkosuu A.I'. u apyrue; roa penakiueit Mopakosuya A.I'., O61iecTBo ¢

orpaHu4YeHHON 0TBeTCTBEHHOCTHIO « 1Ol MHEMO3IMHA»

» Anrebpa (B 2 gactsx), 8 kimacc/ Yacteb 1: Mopakosuu A.T'.; Yacts 2:

Mopnkosuu A.I'. u gpyrue, noa penakiueit Mopakosuya A.I'., O01iecTBo ¢

OrpaHr4eHHON 0TBETCTBEHHOCTHIO « IOl MHEMO3NHA»

» AnreGpa (B 2 yactsx), 9 kinace/ Yactes 1: Mopakosuu A.I'., Cemenos I1.B.;
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Yacte 2: MopakoBuu A.I'., Anekcannposa A.JI., Mumyctuna T.H. u apyrue; nog

penakiueit MopakoBuuya A.I'., O01IecTBO ¢ orpaHHYeHHONW OTBETCTBEHHOCTHIO

«1O1L] MHEMO3M1HA»

METOJINYECKHUE MATEPUAJIBI IJI51 YUUTEJIA

1.Anre0pa. 7 KJlacc: TEXHOJIOTMUECKUE KapThl YPOKOB 10 yUEOHUKY
A.I''Mopakosuya/aBt.-coct.H.A . Kum.-Bonrorpaa: Yuurens, 2017

2.Anrebpa. 8 Ki1acc: TEXHOJIOTHYECKHE KapThl YPOKOB MO YYEOHUKY

A.I'' MopakoBuua/aBt.-coct.M.I".I'unsposa.-Bonrorpan: Yuurens, 2016

3. Pypykun A.H. IToypounsie pa3pabotku no airedpe: 7 kiacc.- M.: BAKO,
2010

4. Pypykun A.H., Couunnon C.B., 3enenckuii FO.M. [1loypounbie pa3pabOTKu 10O
anre6pe. 8 kiacc.- M.: BAKO, 2014

5. Pypykun A.H., Macnennukosa U.A., mutun T.I'. : Tloypounsie pazpaboTku
o anrebpe. 9 kimacc.- M.: BAKO, 2014

6. KonTposbHO-u3MepuTenbHbie Matepuanbl. Anredpa. 8 kimacce/ Cocr.
B.B.UepHopyukuii. - 4-e uza. - M.: BAKO, 2018

7. Anre6pa. 7 kitacc. CaMOCTOSATENbHBIC PA0OTHI JJISl yUAIIUXCS
oO1reoOpa3zoBarenbHbIX yupexaeHuit/ JI.A.AnekcanapoBa; moa pes.
A.I''MopakoBuua.- 6-¢ uzj., crep.- M.: Maemosuna, 2010

8. Anrebpa. 7 knacc. KoHTpoabHBIE paOOTHI IS yYaIuXCs

o0meobpaszoBarenbHbIX yupexacHuit/ JI.A.AnekcanapoBa; moa pes.



A.I''MopakoBuya.- 3-e u3a., ucip. u gomn.- M.: Maemo3una, 2009

9. Anre6pa. CamocTosTeIbHBIC padOTHI I 8 Kiacca 001eo0pa3oBaTeIbHbIX
yupexaeauit/ JI.A.Anekcannposa; nmox pea. A.I.Mopakosuya.- 3-¢ u3f.,
nepepad.- M.: Muemo3suna, 2007

10. Anre6pa. 8 kinacc. KonTponbsHbie pabOThI AJIs y4aluXcst
o01ieoOpa3zoBarenbHbIX yupexaeHuit/ JI.A.AnekcanapoBa; o pes.
A.I''MopakoBuua.- 3-e uzj., crep.- M.: Maemosuna, 2010

11. Anre6pa. 9 knacc. CaMocTosITeNIbHbIE PAOOTHI JJIST YUaITUXCSI
o011eo0pa3oBaTeIbHbIX YUpexaeHu: kK yaeoHuky A.I'.Mopakosuua,
I1.B.Cemenona/ JI.A.AnekcanapoBa; nox pen. A.I.Mopakosuya. - 9-e usn.,
crep.- M.: Muemo3suHa, 2012

12. Anrebpa. 9 kiacc. KoHTpoasHbIe pabOThI I yUaluxcs
o01reoOpa3zoBarenbHbIX yupexaeHuit/ JI.A.AnekcanapoBa; moja pes.

A.I''MopakoBuya.- 4-¢ u3a., crep.- M.: Muemo3suna, 2011

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
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