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MOSCHUTEJBbHAS 3AIIMCKA

Anrebpa sBIsS€TCSs OOHHAM K3 OIOPHBIX KypCOB OCHOBHOTO 00mIero
0OpaszoBaHus: OHa obecreunBaeT U3yuyeHNe APYyTUX JUCIMILIMH, KaK eCTECTBEHHO-
HAay9HOro, TaK ¥ T[yMaHWTAPHOTO LHUKIOB, €& OCBOEHHE HEOOXOIUMO JUIA
TIPOJIOJDKEHHS 00pa30BaHHs U B IIOBCEIHEBHOM sXH3HM. PazsuTie y 00ydaronmxcs
HAy9YHBIX TPEACTABIEHHH O MPOUCXOXKIECHMM M CYIIHOCTH aireOpandecKux
abcTpakiuii, criocode OTpakeHHs MaTeMaTHYECKOM HAYKOH SBICHHH U IIPOLECCOB
B npupoie ¥ oO0uIecTBe, pOJIM MaTeMaTH4eCKOro MOICIHPOBAHUS B HAy4HOM
[IO3HAHHUK U B IPAKTHKE CIOCOOCTBYET (OPMHUPOBaHMIO HAYIHOTO MUPOBO33PEHHS
¥ K44ecTB MBIIILICHUs, HEOOXOMUMBIX [UIS aIallTAIllid B COBPEMEHHOM LH(POBOM
obmectBe. M3ydeHme anreGpsl oOecledWBaeT pa3BUTHE yMEHHs HalOIoIath,
CpaBHMBATh, HAXOIUTH 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBEIBATH CBOM JICHCTBHS M BBIBOABI,
dopmynrposars yTRepikaeHus. OcBoeHne Kypca anreOpsl obecrnedrBaeT pa3BuTue
JOTMYECKOr0 MBIIUIEHHS O0yYaronIuxcs: OHH HCIONB3YIOT JCIyKTHBHBIE U
HHIYKTHBHBIE PacCyXIeHus, 0000LIeHne I KOHKPETH3AIMI0, a0CTparnpoBaHue U
amanormo. OO6yuenme anrebpe  NpefmonaraeT  3HAYMTENBHBIA  OOBEM
CaMOCTOSITENILHOM JIeATEJIBHOCTH O0y4arolMXcs, I09TOMY CaMOCTOSTENIBHOE
pelleHNe 3a/1a4 ABIACTCS Pealn3aliell NesTeTbHOCTHOTO MPUHIKNIA 00y eHNUs,

B cTpyKType IIporpaMMel y4e6HOTO Kypea «AJre6pay s OCHOBHOTO 0011ero
06pa30BaHuss OCHOBHOE MECTO 3aHHMAIOT COJIEPKATENbHO-METONNIECKHE JIMHUMA:
«Yucna ¥ BBIUHCIEHHA», «AJsreGpaudeckre BBIPAKEHHA», «YPaBHEHHSI ¥
HepaBeHcTBay, «DyHkuum». Kaxnas u3 5THX COZAepIKaTeIbHO-METONUICCKHX
JIMHUH Pa3sBUBAEGTCS HA POTSHKEHUH TPEX JIET M3yUeHHUs Kypca, B3auMOJCHCTBYS ¢
IPYTMMH €ro JHMHHAMH. B Xofe wu3ydeHHs yd4eOHOTO Kypca OOydarommMmcs
TPUXOIUTCS JIOTHYECKH PACCYXkAaTh, UCIONB30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBS3W ¢ STUM B Iporpammy ydeGHOTO Kypca «Anrebpa» BKIFOUCHBI
HEKOTOpBlE OCHOBBI JIOTHKH, ITPEICTaBIECHHBIE BO BCE€X OCHOBHBIX pasfelnax
MaTeMaTHIeCKOT0 06pa30BaHusl | CIIOCOOCTBYIOIIHME OBJIA/IEHHIO 00yYalOIMMUCS
OCHOB  YHHBEPCAIBHOTO MareMaTHueckoro s3plka. Comep)kaTelnbHOH H
CTPYKTYpHOM 0cOBGeHHOCTBIO ydeGHOro Kypca «Aurebpa» sBIASTCH €0
WHTErPUPOBaHHBIN XapaKTep.

Comepkanue &mHEM «Uncra ¥ BEIYHCIEHHA» CIYXKUT OCHOBOM JUIA
JabHeIero u3ydeHns MaTeMaTHKH, CIIOCOOCTBYET Pa3sBHTHIO y OOYdYarolIHXCs
JIOTMYECKOr0 MBIIIIEHHS, GOPMHPOBAHUIO YMEHHS I0IB30BATECA aNTOpPUTMaMH, a
© TaKKe IPHOOPETEHMIO IPAKTHYECKHUX HABEIKOB, HEOOXOIMMBIX ISl [IOBCEHEBHOH
KU3HU. Pa3BUTHe HOHATHA O YWCIe Ha ypOBHE OCHOBHOTO 00Iero oGpa3oBaHHsd
CBSI32HO C DAl[OHAILHBIMA ¥ WPPALMOHAIBHEIMH YHCIaMM, (OpMHUPOBAHHEM



TIpeJICTABIEHUH O IeHCTBUTEBHOM dHCIIe. 3aBEPIICHAE OCBOSHHS YHCITOBOH THHUH
OTHECEHO K cpe/lHeMy 00mIeMy 06pa3oBaHHMIO.

Conepxanue IBYX anrebpandecKux JINHAN — «AnreOpanvecKie BEIPaKeHHD
U «YpaBHEHHsS W HEPaBEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHIO y OOYyHarolIHXCs
MaTeMaTHYECKOro amnmapara, HeoOXOJMMOIo [Uif peLIeHHs 3a7a4d MaTeMaTHKH,
CMEKHBIX IIPEJMETOB ¥ IPAKTUKO-OPHEHTHPOBAHHEIX 3a/1a4. Ha ypoBHE OCHOBHOIO
obuiero o6pa3oBaHus y4eOHBIH MaTepuall IPYNIUPYETCs BOKPYT PalMOHAIBHBIX
BRIp@KeHWH. Anre6pa IEeMOHCTpUpYeT 3HAa4YeHWe MaTeMaTHKM KakK A3bIKa JIA
IIOCTPOEHHS MATEMATHUECKUX MOJeNIeH, OMHCAaHHs IPOLECCOB U  SIBICHUH
peansHOro Mupa. B 3a/1auu 06yueHns anredpe BXOAAT TAKKe falbHEHIIee Pa3BUTHE
ATOPUTMHYECKOTO MBIIIIEHHUS, He00OX0JUMOr0, B YACTHOCTH, /IS OCBOSHHUS Kypca
uHQOPMAaTUKH, W  OBJaJE€HHe HaBbIKaMM  NEAyKTUBHBIX  PacCyXIEHHH.
IIpeoGpaszoBaHie CHMBOIBHBIX (OPM CIOCOOCTBYeT Pa3sBUTHIO BOOOPaXKCHI,
CII0cOOHOCTEM K MaTeMaTUIeCKOMY TBOPYECTBY.

Conepxanre HYHKIHOHATEHO-rpadHIECKON IMHAY HALIETICHO Ha TIOTyIeHHE
06yJaroImuMucs 3HaHuM 0 GYHKIMAX KaK BaXHeHIeH MaTeMaTHYecKOd MOJIIH
IS OTIMCAHUS ¥ UCCIIeJOBaHUs PasHO0OPa3HEIX IPOLIECCOB U ABJICHHUH B IPUPOJE U
o6mectse. M3ydenue MaTepyraa ClIocOOCTBYeT Pa3BUTHIO Y 00yYarOLIMXCsl YMCHHS
HCIIONB30BaTh pAa3iMYHBIe BBIPA3UTENIbHBIE CPENCTBA S3bIKA MAaTeMaTHKH —
CIIOBECHBIE, CHMBOIMYECKHe, IpadidyecKiie, BHOCHT BKIaJ B (OPMHPOBaHHE
Ipe/CTABICHIH O POJIM MaTEMATHKU B PA3BUTHH [UBIIU3ALMH B KyJIbTYPEL

CornacHo ydebHOMy IUIaHy B 7-9 KiraccaX wH3ydaercs y4eOHBIH Kypce
«Anre6pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3fie/ibl CONEPIKAHUS:
«Upela W BEUHCICHHSA», «AIre0pandeckye BbIPAKEHMA», «YPaBHCHUS H
HepaBeHCTBa», K DyHKIIHK.

Ha m3yuenue yue6GHoro kypea «Ainrebpa» orBoautcs 306 qacos: B 7 kiacce —
102 gaca (3 waca B Hememo), B 8 kiacce — 102 daca (3 yaca B Hezlenmo), B 9 kinacce
— 102 gaca (3 gaca B HeJello).



COJAEPXAHUE OBYUYEHMA

7 KIIACC

Yucna 1 BEIYHCICHHS

Jpo6u OOBIKHOBEHHBIE U [ECATHYHBIE, MEPEXO] OT OIHOW (HOPMBI 3aIUCH
npobeit x ppyroi. IloHATHe palMOHAIBHOTO 4YHCNA, 3allMCh, CPAaBHEHHE,
YIOpANOYMBAHHE  PAllHOHANBHBIX YHCEN. ApHUPMETHYSCKHe NEUCTBHA C
panMoHaIBHBIME YHCIaMH. Pelenne 3aia4 U3 pealbHOU NPaKTUKM Ha YacTH, Ha
npobu.

CremeHb ¢ HAaTypalbHBIM IIOKazaTelleM: OIpejeleHue, IpeoOpa3oBaHUe
BEIp@KEHHH Ha OCHOBE OIpEAeIIeHHs, 3amuch Oonbiuux qucel. [IponeHTs!, 3amHuch
IIPOLIEHTOB B BUjie Apobu u Ipodu B BHAE NPOLEHTOB. TPl OCHOBHBIC 33]a9d Ha
IPOLIEHTEI, peIIeHHe 3a/1ad M3 PealbHON IPaKTHKH.

[TpuMeHeHHe TPU3HAKOB [EIMMOCTH, pasjioKeHHWe Ha MHOXHTEIH
HaTypaJbHbIX YHUCEll.

PeanpHble  3aBHCHMOCTH, B TOM dHciIe IpsMas H  obOpaTHas
MIPOTIOPLMOHAIIEHOCTH.

AJirebpanvecKHe BblpaKeHHs

[lepeMeHHEBIE, YMCIOBOE 3HAUEHHE BBIPAXKEHHS C TIepeMEHHOM. JlomyCcTUMBIC
3HAUEHMA IIepeMeHHBIX. [Ipe/icTaBlIeHre 3aBUCUMOCTH MEX/y BETUYHHAMU B BUJIE
dopmynsl. Beraucnennus mo gpopmynam. ITpeobpasosanne GyKBEHHBIX BbIPaXSHHH,
TOXKISCTBEHHO paBHBIE BBIP@KCHHs, IIpaBUIa IPeoOpasoBaHus CyMM H
ITPOM3BE/IEHHI, IPaBHIIa PACKPHITHS CKOOOK U IIPHBEEHHAS [OTO0HBIX CIaraeMBblX.

CBoiicTBa CTENEHH C HATypaJIbHEIM II0Ka3aTEeNIeM.

OnuowieHsl ¥ MHorowieHsl. Crernens MHorowieHa. ClaoXeHHe, BEITHTAHUE,
YMHO)KEHHE MHOTO4JIeHOB. POPMYJIbI COKPAIEHHOTO YMHOXKEHHMS : KBAIPaT CyMMBbI
1 KBajpaT pasHocTd. PopMyia pa3HOCTH KBaJpaToB. PazioxeHre MHOrO1ICHOB Ha
MHOHTEIH.

YpaBHeHHS H HEPABEHCTBA

VpaBHeHWE, KOpeHb YpaBHEHMs, IpaBuiIa MpeoOpa3oBaHWs YypaBHEHHS,
PaBHOCHIIBHOCTb yPaBHEHHH.

JluHelHOe ypaBHEHHE C OIHOH TIepeMEHHOH, YHCIIO KOpPHEH JIMHEHHOI 0
ypaBHEHH, PELIeHNAe THHeHHbIX ypapHeHui. CocTaBleHue yPaBHEHHH II0 YCIIOBHIO
3amaud. PeleHne TEKCTOBBIX 3a1a4 C [IOMOIIBIO YPaBHEHHH,

JTuHeliHOe ypaBHEHHE C JBYMs [TepeMEeHHBIMH H ero rpaguk. Cucrema OByX
JIMHENHEIX ypaBHEHHH C IByMs [epeMeHHBIMH. PelleHue CHCTeM ypaBHEHHil
crroco®oM MTOACTAHOBKH. [ IprMeph! pelieHns TEKCTOBBIX 3aa4 C IOMOIIBIO CHCTEM
ypaBHEHUH.

DYyHKIHH



KoopauHaTa TOYKH Ha IpsiMoil. JHCTIOBEIe TIPOMEXKYTKH. PaccTosHue MexIy
IBYMs TOYKaMH KOOPJHHATHOM ITPSIMOH,

IIpsMoyromnbHas cucreMa kKoopaunat, ocu Ox u Oy. Abcrucca ¥ OpAuHaTa
TOYKY Ha KOOPAHHATHOM TIOCKOCTH. IIpiMeps! rpaduKoB, 3a1aHHBIX (OpMyTaMH.
Yrenue rpaKkoB peatsHbIX 3asucuMocteit. [lonaTre Gynkuuu. I'paduk GYHKITHH.
Caoiictea dyukimit. Jiuneiinas ¢yukuws, e€ rpaduk. ['padpuk GyHKIHH y = Ix].
['pauueckoe peleHHe JHHEHHBIX ypaBHEHHH 1 CHCTEM JTHHEWHBIX YpaBHEHHH.

8 KJIACC

Yucna 4 BbIYHCICHHSA

KgajparHelii kopeHb u3 uucna. [lonarne 00 WppaLUOHANBHOM HHCIE.
JlecsiTHUHBIE TPUOIIMIKEHHS] HPPAIHOHAIBHEIX ducell. CBOHCTBA apubMeTHIECKHX
KBaJPATHBIX KOPHEH U HX NPUMEHEHHE K [IPe00PasoBaHHI0 YUCIOBBIX BBIpa)KEHUH
¥ BeIYHCIIEHUSIM. J[eiCTBUTEIEHBIC YUCIIA.

CrerneHs ¢ IeBIM TI0Ka3aTeleM U eé cBoiicTa. CranmapTHas 3aIHCh YHCIIA.

Arnrebpanyeckue BeIpaxeHUAAAredpanyeckne BbIpaKeHust

KBampaTHbIH TpEXUIIEH, Pa3oKeHHe KBAIPATHOr0 TPEXIICHA Ha MHOKUTEIH.

Anrebpandeckas apoGb. OCHOBHOE CBOHCTBO anrebpanmyeckoil  IpobH.
Croxenre, BBUMTAHME, YMHOXEHHe, JIeJieHHe aireOpamdecKux npobei.
PannoHanbHEIe BRIPAXKEHNSI U X IIpeoOpa3oBaHue.

YpaBHeH#s 1 HepaBeHCTBAY paBHEHHs H HePaBeHCTBA

KBazparHoe ypaBHeHHe, (GopMyJia KOpHEH KBaJpaTHOrO ypaBHCHHA. Teopema
Buera. PemeHue ypaBHEHWH, CBOIAIIMXCA K [MHEHHBIM M KBaJpaTHBIM.
ITpocreiitue JpoOHO-pallOHATIBHEIE YPABHEHHUS.

I'padudeckas HHTEPIPETAIMs YPABHEHHH C IBYMs [EPEMEHHBIMU 1 CHCTEM
IMHEHHBIX ypaBHeHHH ¢ IByMs TNepeMeHHbIMH. [IpEMepsl peIleHHs CHCTeM
HEMMHEHWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMH.

Pellenve TeKCTOBBIX 33/1a4 alre0pandecKiuM criocodoMm.,

UpciioBble HepaBeHCTBA M UX CBOMcTBa. HepaBeHCTBO ¢ O/THOH NepeMEHHOM.
PaBHOCHILHOCTS HEpAaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOW MEpPeMEHHOH.
CrcTeMBI TUHEHHBIX HEPABEHCTB C OTHON IepEeMEHHOM.

OyHKIIH PYyHKIHHA

Tousitre Gynxiug. O61acTh ONpeIe/IeH s i MHOKECTBO 3HAYCHHH (hYHKLIHH.
Cnoco6sl 3amanus QyHKIHH,

I'padux ¢ynxuuu. UTeHHe CBOMCTB QyHKIMK IO e rpabuxy. ITpuMeps!
rpaduKoB (QyHKIHHA, OTPaKaIOINX PeallbHbIe IPOLECCHL.



OyHKIMM, ONUCHIBAIOIIME IPAMYI0 M OOpaTHyi0 IPOIOPLHOHANBHbIE
3aBHCHMOCTH, UX rpapuku. OyHKIMH y = x2, y =x3, y = \x, y=|x|. I'paduueckoe
pellieHre ypaBHEHHUH U CUCTEM ypaBHEHUIL.

9 KJIACC

Yucaa 4 BEIYHCIEHHSA

PanvioHa bHbIe YMCia, HPPAlMOHAbHEIE YHCTa, KOHEUHbIe W OECKOHEYHBIE
necsTUUHBIe ApoOH. MHOXKECTBO JIEHCTBUTENBHBIX YHCEl, I€HCTBUTENbHBIE YA CIIa
Kak OecKOHEYHBIE JecaTH4HBIe IpoOH. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MeK/Ty MHOYKECTBOM JIEHCTBHTENBHBIX YUCE] B KOOPIUHATHOM IIPSMOH.

CpaBHeHWe [€MCTBUTENBHBIX UHCeN, apU(METHUECKHEe JEUCTBHUS C
NeACTBUTEIHHBIMI YHCIIAMH.

PasMepbl 0OBEKTOB OKPY)KAIOIIEr0 MHpPA, [UIATENBHOCTh IIPOIECCOB B
OKpY KaroIleM MUPE.

[MpubnuxéHHoe 3HaueHHe BEIMYUHEI, TOYHOCTb MpHOmkenns. OKpyTieHue
yucenl. [IpuKHIKa 1 OIIEHKa pe3yIbTaTOB BEIUUCICHUH,

YpaBHeHHS H HEpaBeHCTBA

JIuneliHoe ypaBHeHue. PelreHne ypaBHeHNH, CBOJALIMXCS K JINHEHHBIM.

KBasipaTHoe ypaBHeHHe. Pelllenne ypaBHEHHH, CBOJSIINXCSA K KBaJPATHBIM.
BukBagpaTHOe ypaBHeHWe. [IpuMephl pellieHns ypaBHEHUH TpeThed U 4eTBEPTOH
CTereHed pa3IoKeHINEM Ha MHOXKHTEITH.

Pemenne ApoOHO-panHOHAIBHBIX YPaBHEHHH. PellleHHe TEKCTOBBIX 3a/a4
aJire0pandeckiM METOJIOM.-

VpaBHeHHWE C IByMs [IEPEMEHHBIMH M ero rpaguk. PerieHue cucTeM IBYX
JIMHEHHEIX ypaBHEHHH ¢ ByMs IEPeMEHHBIMHU. Pelllenue cucTeM IByX ypaBHEHHH,
ONHO M3 KOTOPEIX IMHEHWHOe, a JApyroe — BTOpoH cTemeHH. I['padudeckas
HHTEPIIpeTalls CUCTEMBL YDaBHEHHH C [ByMS TIepeMEHHBIMH.

PemeHue TEKCTOBBIX 3a/1a4 aIreOpanyeckuM criocoooM.

YuciioBble HEPABEHCTBA U MX CBOMCTBA.

PemeHye IMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM. Pemenne cucrem
NMAHEeWHBIX HEpaBeHCTB C ONHOM nepeMeHHOH. KsajpaTHele HepaBeHCTBA.
I'paduueckass HWHTEpPIpETals HEPAaBEHCTB M CHCTEM HEPaBEeHCTB C IBYyMA
TIEpEMEHHBIMH.

QOyHKIUHPYHKIHH

Keanpatuunas ¢yskuus, eé rpaduk u cpoiictsa. Ilapabomna, KOOpAUHATEI
BEpLIMHEI ITapaboibl, 0Ch CHMMETPHH MapabollbL.

I'paduku pyuxuwmii: y =kx, y=kx+b,y=kix,y=x3,y= Vx, y = |x|, n uX
CBOYCTBA.



UpcnoBele  TOciefoBaTelbHOCTHUHCAO0BbIE  MOC/HeI0BATEILHOCTH  H
MPOrpecCHH

[ToHsTHE YKCIIOBOM IIOCIIENOBATEIbHOCTU. 3aJaHHe TOCIeI0BATE/IbHOCTH
peKyppeHTHOH hopMyIoi u HOpMYIIOH 72-T0 YNeHa.

Apudmernyeckas M TeOMeTpHYeCKas MPOTPECCHH. ®opMyIel 1-TO YiIeHa
apu(MeTUYeCKON 1 FeOMEeTPHIECKOH POrpeccrit, CyMMBI NEPBBIX 72 AIICHOB.

U3o0paxeHue WIEHOB apA(pMETHIeCKOH U TreOMeTpHYeCcKOH IIPOTPECCHi
TOUKAMH HA KOODIAMHATHOM MIOCKOCTH. JIMHEHHBIH W SKCIIOHEHLMABHBIH POCT.
CroXHbIE IPOLIEHTEI.



ILJIAHUPYEMBIE PE3VJBTATHI OCBOEHHUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETO OBPA30BAHUMA

JJMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPe3yJbTaThl OCBOCHHS IIPOTrpaMMEI  y4eOHOro  Kypca
«AureOpay» xapaKTepHU3yIOTCH:

1) naTpHoTHYeCKOE BOCIIHTAHHE:

IpOSIBIEHHeM HMHTepeca K IPONIIOMY M HACTOSIIEMY POCCHHCKOH
MATeMaTHKH, LEHHOCTHBIM OTHOINEHWEM K  JOCTIDKEHHSIM  POCCHHCKHUX
MaTEMaTHKOB M POCCHMCKOM MaTeMaTHYeCKOW LIKOJBI, K HCIIOIB30BAHUIO STHX
IOCTIKEHHMH B IpyrX HAyKaxX ¥ NPUKIANHEIX chepax;

2) rpakaaHcKoe H JyXOBHO-HPABCTBeHHOe BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHHIO 0053aHHOCTE! I'paXkJIaHWHA U peau3aliu €ro
paB, TpeACTABIEHMEM O MaTEMaTHIECKMX OCHOBaX (YHKIMOHHPOBAHHS
pa3IHYHBIX CTPYKTYD, ABJIEHUH, IPOLEYp TPakaaHCKOro obmectsa (Hampumep,
BBIGOPEI, OIPOCHI), FOTOBHOCTBIO K 0OCYXIEHHMIO STHUECKUX MPOOTIeM, CBA3AHHBIX
C TPaKTHYECKAM MNPUMCHEHWEM JOCTIDKEHHH HayKd, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX [IPUHIIUIIOB B JeATEIBHOCTH YUEHOrO;

3) TpynoBoe BOCIIHTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHe B pEIICHHH MPAKTHYECKUX 3anad
MaTeMaTHYECKOM HalpaBlIeHHOCTH, OCO3H4HMEM B&XHOCTH MaTeMaTH4YECKOTO
06pa3oBaHUsA Ha TPOTSHKEHWH BCEH JXKU3HH JUIA yCIEINHOH NPO(ECCHOHATBHOHU
NEATENBHOCTH ¥ PasBUTHEM HEOOXONMMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM H
IIOCTPOEHWEM UHAMBHIYaTbHON TPAeKTOPHU 00pa30BaHMs 1 KM3HEHHBIX MIIAHOB C
YYETOM JTMYHEIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYEeCKOE BOCITHTAHHE:

CIIOCOOHOCTBIO K SMOIMOHATBHOMY M 3CTETHYCCKOMY  BOCIIPHATHIO
MaTeMaTHIecKuX OOBEKTOB, 3ajad, peIleHHH, pacCyXJeHWH, YMEHUIO BHAETH
MaTeMaTHYeCKHIe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 MO3HAHMS

OpHeHTalueli B JEATEIBPHOCTH HA COBPEMCHHYIO CHCTEMY HAy4HBIX
npeJcTaBieHri 00 OCHOBHBIX 3aKOHOMEPHOCTIX Pa3BUTHA 4EI0BEKA, MPUPOADI U
obImiecTBa, IMOHMMAaHMEM MaTeMaTHYeCKOM HayKH Kak cQephl 4YeloBeYecKoH
NeATETPHOCTH, 3TANOB €€ pa3BUTUA M 3HAUMMOCTH I Pa3BUTHsA LMBHIM3ALIHNH,
OBJIaJICHAEM SI3BIKOM MATEMATHKH M MaTeMaTHYeCKOH KyJbTypod Kak CpeicTBOM
[MO3HAHWS MHpa, OBNAJEHHEM IPOCTEHINMMH HAaBBIKAMH HCCIIEI0BATEBCKON
NesATeIbHOCTH;



6) ¢usnyeckoe BOcNUTaHHWe, (GOPMHPOBAHHE KyJbTYpPbl 310POBBRI H
IMOLMOHAJIBLHOIO 0/1aronoJayyns:

FOTOBHOCTBIO IPMMEHSATh MAaTeMaTWYeCKHe 3HaHHUA B HMHTEPECax CBOETO
3/JOpOBbs, BeJEHWs 370pOBOro  obpasa  JKM3HH (3mopoBoe  IIUTaHUE,
cOaTaHCHPOBAHHBIA pPEXHMM 3aHATHH M OTABIXa, pPerylsipHad buzndyeckas
aKTUBHOCTB ), CQOPMUPOBAHHOCTHIO HABBIKA PE(IICKCHH, IPU3HAHUEM CBOCTO IIPaBa
Ha OIMMOKY M TAKOro e IIpaBa JApyroro 4e/l0BeKa;

7) 5K0JIOrHYeCKOe BOCTHTAHHE:

OpHeHTaLMEN Ha IPEMEHeHHEe MaTEMAaTHYECKNX 3HAHUH [T pEIIeHNs 3a/ad B
06TaCTH COXPAHHOCTH OKDY’KAafoMIeH Cpelbl, TNIaHUPOBAHMSA IIOCTYTIKOB U OLCHKH
WX BO3MOJKHBIX TIOCIEICTBH UL OKPYIKalOIel cpejibl, 0CO3HAHHWEM ITI00aIBHOro
XapaKTepa HKOJIOTHUECKHX MPOobieM 1 ITyTed UX PelIeHuUs,

8) aganTauusl K H3MEHSIOMIHMCS yCJIOBHAM CONHAJLHOH H NpHPOAHOH
cpeabl:

FOTOBHOCTBIO K IEHCTBHSM B YCJIOBHSAX HEOIPENSICHHOCTH, IMOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 IPaKTHUECKYyI0 NEATENBHOCTE, B TOM HHCIIC
yMEHHMe YUHThCS y LPYTHX JIOfeH, MpuoOpeTaTs B COBMECTHOH JIEATENIBHOCTH
HOBBIE 3HAHUS, HABBIKH M KOMIIETEHIIMH U3 OIbITa APYTHX;

HeoOXOOUMOCTEI0 B (DOPMHpPOBAHMM HOBBIX 3HAHMH, B TOM YHCIE
(hOpMyIMpOBATE HIEH, IOHATH, TUIIOTE3B! 00 00BEKTAX U ABJIEHUSX, B TOM THCIIC
paHee HEM3BECTHBIX, OCO3HABaThb  [E(HIUTEI cOOCTBEHHBIX 3HaHUH W
KOMIIETEHTHOCTEH, TUIaHUPOBATE CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABATh  CTPECCOBYIO  CHTYallWio, BOCIPHHHMATh
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPeOyIOI[Hi KOHTPMEP, KOPPEKTHPOBATh
IIPHHMMAEMBIe pELIeHHus U AeHCTBHsA, (POPMYyIHPOBaTe M OLCHUBATE PHUCKH H
IIOCIIEICTBUS, (POPMHUPOBATE OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

IMo3uaBaTe bHbIE YHHBEPCaIbHbIe yueOHbIe JeACTBHSA

BasoBble JiorHyeckHe NeidcTBHS:

e BBIABIATH ¥ XapaKTepH30BaTh CYILECTBEHHEBIE MPU3HAKA MaTEMaTHIECKHUX
0O6BEKTOB, [IOHATHH, OTHONIEHWH MEXAy IOHATHAMH, (OPMYIHPOBATh
OIpeNeNeHys IOHSTUH, YCTaHABIMBaTh CYLICCTBEHHBIH — IPU3HAK
KITACCH(MKAIAN, OCHOBAaHMA Mji 00OOIIeHHs M CPaBHEHMSH, KPUTEPHH
IIPOBOAMMOrO aHAJIK3a,

¢ BOCIPUHMMATh, (OPMYTHPOBATE W  I[peoOpa3OBBIBATh  CYKICHIUA:
yTBEpAUTENBHEIE M OTPHLATENbHBIS, eIMHUYIHBIC, YacTHBIC U obmue,
YCIIOBHEIE;



e BHIIBISTH  MaTeMaTHYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBA3SH  H
mpoTHBOpe4Ms B (aKkTaX, NaHHBIX, HAOIIONEHHAX M YTBEPK/ACHUAX,
Ipe/TaraTh KpUTEPUH JUTS BEIABICHNS 328KOHOMEPHOCTEH 1 IIPOTHBOPEYHIA;

e JleJaTh BHIBOABI C HCIIONB30BAaHHMEM 33KOHOB JIOTMKH, NEAYKTHBHBIX H
MHIYKTHBHBIX YMO3aKIFOUEHHH, yMO3aKIIOYEHHH 10 aHATIOIUH;

o pa3GupaTh MOKA3aTebCTBA MATEMATHYECKUX YTBEPXKICHUH (psiMBIE H OT
TIPOTHBHOTO), IIPOBOJHTE CaMOCTOSTEIBHO HECIOXHBIE NOKa3aTe/IbCTBa
MareMaTHUecKuX (aKToB, BBICTPaWBATE APryMEHTALHUIO, IPUBOJIUTH
MpYMepHl B KOHTPIPAMEPE], 060CHOBEBIBATH COOCTBEHHBIE PACCY K/ICHN,

o BHOUpaTh Crocob peleHus ydeOHOH 3ajauu (CpaBHHBATH HECKOJBKO
BAPUAHTOB pEIICHMs, BHIOMpaTh Hauboiee MOIXOMAIUNA € YYETOM
CAMOCTOSTENBHO BhIJEIEHHBIX KDHTEPHEB).

Ba3zoBble HecliefoBaTeIbCKHE JeHCTBHA:

e HCIIONB30BaTh BOMPOCH KaK HCCIIEN0BATENbCKHNA HHCTPYMEHT MO3HAHHUA,
(bopMyIMpOBaTE BOMIPOCHE, (UKCHPYIOIIHME IPOTHBOPETHE, npobemy,
CAMOCTOSTENBHO YCTaHABIMBATh KCKOMOE H JIaHHOE, (HOPMUPOBATE
TUIIOTE3Y, aprYMEHTHPOBATh CBOKO [TO3UIMIO, MHEHHE;

e IPOBOOUTH IO CAMOCTOSATENBHO COCTaBJICHHOMY ILUIaHY HECJIOKHBIN
5KCIIEPUMEHT, HeOONIBIIIOe HCCIIEAOBAHKE 10 YCTaHOBIIEHHIO ocobOeHHOCTEH
MAaTEeMaTHUECKOro 06BEKTa, 3aBUCHMOCTEH 00BEKTOB MEKILY COOOMH;

e CaMOCTOSTENHHO (OPMYIHPOBATE 00OOINEHHS U BBHIBOJBI IO PE3yJIbTATAM
IIPOBEAEHHOrO HAOIIONEHNs, MCCIIE[OBAHNUSA, OLECHHBATh [[OCTOBEPHOCTD
[TOJIyYEHHBIX Pe3yJIbTAaTOB, BEIBOJIOB M 0000LICHNH;

e IPOTHO3MPOBATH BO3MOKHOE DPa3BHUTHE IIPOIECCa, & TAKKE BBIIBATATH
TIPEIONIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanuei:

e BLISBIATH HEJIOCTATOYHOCTh M H3GBITOYHOCTH HMH(OPMAINH, AaHHBIX,
HeoOXOAUMBIX JIJIs peIlCHM 3a/1a4H,

« BHIOWpATh, aHANM3WPOBATh, CHCTEMATH3UPOBAaTh M HHTEPIPETHPOBATH
MHGMOPMALIMIO Pa3ITHYHBIX BUIOB U (HOPM IPeCTaBICHU;

o BHIOHpaTh (OpMy IIPEACTaBIEHHMs HMH(QOPMANUU M HIIIOCTPHPOBATh
pelTaeMble 3a[add CXeMaMH, NHarpaMMaMH, HHOM rpa@ukoil H HX
KOMOMHAIUSIMHU,

e OILEHHWBATh HAJEKHOCTh HMH(OpPMALUM I10 KPUTEPHAM, MPEUIONKCHHBIM
yauTEIEM WK CHOPMYTHPOBAHHBIM CAMOCTOATENBHO.

KoMMyHHKAaTHBHbIe YHHBepcaibHbIe yueOHble el cTBHS:

e BOCIPHHHMATH ¥ GOPMYJIHPOBATE CYK/ICHUS B COOTBETCTBHH C yCIIOBUAMU

| LIeJISIME 0OIIeHus, SCHO, TOYHO, TPaMOTHO BEIPAXATh CBOIO TOUKY 3PEHHUS



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS 10 XOOy PEILCHHUA
3a]]a4i, KOMMEHTHPOBATh IIOJYYEHHBIN Pe3yIbTaT,

B X0zle 00CYXKIeHNs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIAEMON TEME,
po6IeMBI, peraeMoi 3a71auu, BEICKa3bIBATh UICH, HAIICIICHHBIE Ha IIOUCK
pEIlEHKs], COIMOCTABIATh CBOH CYXIEHHS C CYXACHHAMU JPYTUX
YUaCTHUKOB JHajora, oOHapyKHBaTh PasidIde U CXOACTBO MO3HIUH, B
KOPpPEeKTHO# (Gopme QOpMyIHPOBATh PA3HOTIIACHS, CBOH BO3PAXKEHHS,
IPEACTABIATE  pe3yJbTaThl  pPEIIEHHMs  38Jadd,  DKCIEPUMEHTA,
JICCIeJOBAaHHS, IPOEKTA, CAMOCTOSTEIBHO BEIOHPATh (POPMAT BBICTYILICHHS
¢ yu€TOM 3aa4 IIPE3eHTAIMH U 0COOEHHOCTEH ay TUTOPHH;

TOHMMATE ¥ HCIIONIB30BATh IPEUMYIIECTBA KOMaHIHOH X HHAVBUIYaIbHOM
paboTHI IIPH peIleHNH y4eOHbIX MaATEMATHIECKHUX 33/1aY;

IIPUHMAMATH [[€J1b COBMECTHOM J€ATCIBHOCTH, IIAaHUPOBATE OPraHMU3all|io
COBMECTHOM paboThl, paclIpefensaTh BHIb paboT, [10roBapHBaThCH,
o6Cy K IaTh TpoLece ¥ pe3yIbTaT paboTel, 06001maTh MHCHHS HECKOJIBKAX
h10)i (S5 8

y4acTBOBATH B TIpPYNMNOBBIX Gopmax paGoTel (oOcyxneHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IIITYPMBI U JIPYTHUE), BEITOIHAT CBOIO YaCTh pabOTHI
1 KOOpJAWHWPOBAaTH CBOM MEHCTBHS C JPYTUMH WICHAMM KOMAaHJEL,
OIlEHMBATh KAYECTBO CBOEro BKIAma B OOIUMH IPOIYKT IO KPUTEPHUAM,
chopMyIMPOBAHHEIM YYaCTHHKaMK B3aUMOJICHCTBH.

PeryisTHBHBIE YHHBepCaJIbHbIC y4eOHbIe 1eHCTBUS

CaMoopraHuzanus:
e CAMOCTOSTENHHO COCTABIIATH ILJIAH, aJTOPUTM peIleHHs 3a7ayd (M ero

9acTh), BEIOMpATh CIIOCOO pelleHHs C YyIETOM HUMCIOIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHpOBaTh U KOPPEKTHPOBATh
BapHUaHTHI PELIeH!H ¢ yIETOM HOBOM HH(bOpMAIIHH.

CaMOKOHTPO.Ib, SMOIIHOHAIBHBLIH HHTEJIEKT:

BIAIETh CII0c00aMH CaMOITPOBEPKHU, CAMOKOHTPOJIA IIpoliecca 1 pe3yibrara
peleHUsI MaTeMaTHUECKON 3a1a9H;

IpeIBUIETH TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTE IIPH PEIIECHAH 3a11a%H,
BHOCHTH KOPPEKTHBEI B JEATENHHOCTh Ha OCHOBE HOBBIX 00CTOSTENbCTB,
HaIeHHBIX OIIMOO0K, BEISBIEHHBIX TPYIHOCTEH;

OIIEHHBATH COOTBETCTBHE PE3YJIBTATA NeSTEIFHOCTH ITOCTABICHHON LIeIH 1
YCIOBHSAM, OOBSICHATH NPHUMHBI JOCTHXCHHUS MM HEJOCTIDKECHHS LCIH,
HAXOIWUTH OIMHOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI



K xommy ofyuenust B 7 Kjacce OOy4YarOIIMICA IOJIYy9IHUT CICAYIOIINC
IpeIMETHBIE PE3yIbTaThI:

Yucaa v BEIYHC/IEHHAS

BbIONHATh, COUYETAs YCTHBIE M IMCbMEHHBIE IPHEMBI, aphu(pMETHIecKUe
NeHCcTBHS C pallHOHATBHBIMA YHCIIaMH.

HaXoIuTh 3HAYECHWS HGHCIOBBIX BBIPKEHMIT, NPUMEHATH DPasHOOOpa3HbIE
CII0cO6BEl ¥ IPHEMBI BEIYUCIEHHs 3HAUCHHH JPOOHBIX BEIPAXEHHH, CONCPIKAIIIX
0GBIKHOBEHHBIE U JIECATUYHEIE IPOOH.

IlepexouTs OT OfHOM (HOPMEI 3aIUCH YHCEN K IPYroH (mpeoOpa30BEIBATE
JIECATHYHYIO Apo0h B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B NECATUIHYIO, B HACTHOCTH
B GECKOHEUHYIO JICCATHIHYIO JPOOE).

CpaBHHUBATH U YIOPAJI0YHBATH palliOHATILHEIC TUCTIA.

OKpyTJIATh YKCIA.

BHINONHSTE IPUKUAKY U OLEHKY Pe3y/IbTaTa BEIMUCICHHH, OLEHKY 3HAYCHUH
YHCIIOBBIX BBIp&KEHHH. BHITOMHATE TEHCTBUS CO CTENCHAME C HaTypalbHBIMH
TIOKa3aTEISIMH.

[TpyMeHsTs IPH3HAKY IETMMOCTH, PA3TI0XKeHNE Ha MHOXHTEIN HATypaIbHBIX
qHCEIL.

Pemarh NpakTUKO-OPUCHTHPOBAHHBIE 3a/a4yd, CBA3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPIHOHAIBHOCTBIO BENWYHH, IPOLEHTAMH, HHTCPIPETHPOBATE
pe3yIBTaThl PELIEHHS 3a/lad C yIETOM OrpaHMHYeHHH, CBA3AHHBIX CO CBOMCTBaMHM
paccMarprBaeMbIX 00BEKTOB.

AnredpandeckHe BbIpaKeHHUS

VCIToMb30BaTh anrebpandecKyro TEPMUHOIOTHIO ¥ CHMBOTIHKY, IPHMEHATD €8
B [IpoIlecce OCBOCHMS ydeOHOro MaTepuaa.

HaxoguTh 3Ha4YeHUS OYKBEHHBIX BBIPDOKCHHH TPH 3aJaHHBIX 3HAUCHUAX
TIepeMEHHBIX.

BEIMOIHATE Tpeo0pa3oBaHs IIENI0ro BEIPAXeHHs B MHOTOYWICH TIPHBEICHUEM
OIOGHBIX CIIATAEMBIX, PACKPBITHEM CKOOOK.

BEINONHATE YMHOXEHHME OJHOUYJIeHa Ha MHOIOWIEH M MHOTOWIeHa Ha
MHOTOYIEH, IPUMeHSTh GOpMyJIBl KBajJpara CyMMBI B KBaJpaTa pasHOCTH.

OCyIIECTBJIATE Pa3IoKEHHe MHOTOYICHOB Ha MHOXKHTENH C TOMOIIBIO
BBIHECEHHS 3a CKOOKH 00IIIEro MHOXUTENL, IPYIIITHPOBKY CllaraéMelX, MPUMCHECHHA
(hopMyJI COKPAIIEHHOTO YMHOXEHUS.

I[IpuMeHATh Ipeobpa3oBaHys MHOTOYICHOB JUIL PEIICHHS PasIHHHBIX 3a/ad
W3 MaTEMAaTHKH, CMEXXHEIX IIPEIMETOB, U3 PEabHOH IPaKTHKH.

Ucrons30BaTh CBOMCTBA CTEMEeHEM ¢ HATypalbHBIMH IIOKa3aTeIsAMH UL
npeo0pa3oBaHus BEIPAKEHHUH.

YpaBHeHHSs] H HEPABEHCTBA



Pemath juHeHHbIe ypaBHEHHS C OIHOH II€PEMEHHOW, TNPHUMEH:A MpaBuUia
Iepexofia OT UCXOIHOrO YPaBHEHHS K PaBHOCHIBHOMY eMy. IIpoBepATh, ABIACTCA
JIH YHCITO KOPHEM YPaBHEHHS.

[IpumMeHsTs rpadudecKie METOIBI IPH PELIEHHH JINHEHHBIX yYpaBHEHHH ¥ HX
CHCTEM.

[TomOupars TMPHUMEPHl Map 4YHCelN, ABILAIOIUXCS peHICHHEM JIMHEHHOTO
ypaBHEHUS C IBYyMA IEPEMEHHBIMU.

CTpOUTH B KOOPAMHATHOM IIOCKOCTH Ipa(UK IMHEHHOTO YPABHEHHS C NBYMA
TepeMEeHHBIMH, T10JIb3YSCh rPaQUKOM, IPUBOAUTE IPUMEDHI PEILCHIA ypaBHCHHL.

PernaTs cHCTEMEI IBYX JIMHEHHBIX yPaBHEHHH C IBYMS IEPEMEHHLIMH, B TOM
yucie rpaduIecky.

CocTaBisTh ¥ pellaTh IWHeHHOEe ypaBHEHWE WM CHCTEMY JHMHEHHBIX
ypaBHEHWUH 110 YCIOBUIO 3a/[a4H, HHTEPIPETHPOBATE B COOTBETCTBUH C KOHTEKCTOM
3a1a9H TOJTyUeHHBIH pe3yIbTaT.

DyHKIHH

HM306paxars Ha KOOPIUHATHOM IPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOPIMHATAM, JIy4H, OTPE3KH, HHTEPBAIIbI, 3A[IMCHIBATH YHCIIOBBIE IIPOMEXKYTKH Ha
anreOpanuecKoM A3BIKE.

OtMedaTh B KOOPAWHATHO! IIOCKOCTH TOYKH IO 33JaHHBIM KOOPIUHATAM,
CTPOUTB rpaduky MuHeHHbIX QyHKIMMA, CTPOUTH rpaduK GyHKIMH Y = .

OmuchBaTh C IIOMOLIBIO (YHKIMH W3BECTHBIE 3aBUCUMOCTH MEXIY
BeJMYMHAMH: CKOPOCTb, BpEMS, PAacCTOSHUE, IIeHa, KOJMYECTBO, CTOMMOCTE,
IPOM3BOUTENBHOCTD, BpeMs, 00BEM paboTEL.

Haxonuth 3HaueHne GYHKIIUH 10 3HAYCHHIO €€ apryMeHTa.

ITouumars rpaduueckuii criocol NMpeICTaBIEHHs U aHAIK3a MH(OpMAIH,
W3BJIEKATH ¥ HHTEPIPETHPOBATH HH(OOPMAIMIO U3 IPaQUKOB peanbHBIX IMPOLECCOB
1 3aBUCHMOCTEH.

K xoHiy obyueHus B 8 Kjacce 0OydalOIIMiCs IONYIUT CIEAYIOIIHe
IIpeIMETHBIE Pe3yJIbTaThl:

Yucsia 1 BBIYHCICHHS

Vcrmonp30BaTh HaYalbHBIE NPEACTABIEHHS O MHOXECTBE IEHCTBHTENIBHBIX
qycel IS CPABHEHHMS, OKPYTJIEHUs. ¥ BBIYMCIEHHH, u300paxaTh [JeHCTBUTEbHbIC
YpCJIa TOUKaMH{ Ha KOOPIHHATHOM MPSIMOMH.

[IpUMEHATH ITIOHATHE apUPMETHYECKOTO KBAJPATHOIO KOPHS, HAXOIHTE
KBaZpaTHEIE KOPHHM, HCIIONB3ys IPHU HEOOXOJANMOCTH KaJlbKyJSTOD, BBINOIHATE
1Ipeo6pa3oBaHysl BBIPAKEHUH, CONEPXKAIMX KBaJpaTHbIE KOPHH, HCIIOJIB3YA
CBOMCTBA KOpHEH.

Mcnonb30BaTh 3alUCHA OOJBIIMX W MalbIX YHCENI C IOMOIIBIO JECATHIHBIX
npobeit u creneneit uucna 10.



Anrefpaudeckne Bblpa)ceHHs

[IpuMeHSTh TOHSATHE CTENEHHM C LENbIM II0Ka3aTeJeM, BBIMTOJIHATH
npeo0pa3oBaHus BEIpaKEHUH, COAEPIKAlMX CTEIEHH C IIEJIBIM [I0Ka3aTe/IeM.

BEIIIOIHATE TOKIECTBEHHEIE MPe00pa30BaHus pallMOHANBHBIX BEIPAKEHHHA Ha
OCHOBE IIPaBHJI JIEHCTBHI Hall MHOTOYIEHAMH U anreOpandeckuMu JpoOsMH.

PackiagpiBaTh KBagpaTHBIA TPEXYIEH Ha MHOXKHTEIH.

IIpuMeHsATh MpeoOpa3oBaHus BEIPAKEHUH] AJI pellleHHs PasIHYHBIX 3a1a9 U3
MaTEeMaTHKH, CMEXXHBIX [IPEIMETOB, U3 peallbHON NPAKTHKH.

YpaBHeHHS] H HEPABEHCTBA

Pemiats nuHeliHble, KBaJpaTHBIE YpaBHEHHI M pPallMOHAJIEHEIE YpaBHEHH,
CBOJISIIHECS K HUM, CHCTEMBI JBYX YPaBHEHHUH C IBYyMs IIePEMEHHEIMH.

[TpoBOAKTE IPOCTEMIIHE HCCIeOBaHMs YPaBHEHHH W CHCTEM YyPaBHEHHH, B
TOM YHCIIE C IPUMEHEeHHeM rpadUIecKux IIpeicTaBIeHUH (YCTaHABIUBATh, HMEET
¥ ypaBHEHHE WM CHCTeMa YPaBHEHHH PpEIICHHs, €CITH HUMEET, TO CKOJIBKO, H
rpoyee).

ITepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3afaud K e€ ainreOpandeckon
MOMENIM C IIOMOILIBKO COCTaBJIE€HHWsS YpaBHEHHMS WIU CHUCTEMBl YpPaBHEHHH,
MHTEPIIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4y¥ MOTyYCHHBIH pe3ynbTarT.

ITpUMEHSITE CBOMCTBA YHCIOBEIX HEPABEHCTB IS CPABHEHHUS, OLICHKH, pellaTh
NMHEeHHbIe HEPaBeHCTBA C OJHOW [IEPEeMEHHOM M MX CHCTEMEL, 1aBaTh [PAQUIECKYIO
WLTIOCTPAIIHIO MHOXXECTBA pellleH!H HepaBeHCTBa, CHCTEMbI HEPaBEHCTB.

QyHKIHH

TToHUMAaTh ¥ HCIONB30BaTh (PYHKIMOHAIBHBIE MOHATUS U A3BIK (TEPMMHBEI,
CUMBOJIMYECKHEe O0O03HAYEHHKS), OMpPENeATh 3HAYeHHe (QYHKIWH II0 3HAYECHHIO
apryMeHTa, OIpeJeNsiTh CBOHCTBa QYHKIIHHM 1O €€ TpaduKy.

CtpouTts rpaduKu 3JeMEeHTapHBIX (QYHKIWHA BAA:

y=k/x,y=x2,y=x3,y=[x|,y= \/x, ONMCHIBATH CBOMCTBA UHCIIOBON (DYHKIIUA
1o e€ rpaduxy.

K xonuy oOydenus B 9 kjacce OOyHarOIIMMCH IIONYYHT CICIYIOIIHE
IIpe/IMETHBIE Pe3yJIbTAThI:

Yuciia 1 BEIYHC/IEHHS

CpaBHUBATE U YIOPSAA0YHBATE PAllMOHAILHEIE H HPPAIMOHAIBHbBIC YHCIIA.

BrImonHATE apudMeTHIECKUE IEHCTBHS ¢ pallHOHATIBHBIMU YHCIIAMH, COYETasA
YCTHBIE U MHCBMEHHBIE IPHUEMBI, BBIIOIHATL BBIYUCIEHMS C MPPalMOHAIBHBIMH
YUCIIaMH.

HaxoauTs 3Ha4eHus CTENeHeH ¢ [eIBIMHU ITOKa3aTe sIMU U KOPHEH, BBIYHCIIAT
3HAUEHHSI YUCIIOBBIX BEIPAKEHHUH.

OKpyryiarh JeHCTBUTENBHBIE HYHCIA, BBIMONHATE IPHKHUAKY pe3ysbTara
BBEIYHUCIIEHHH, OLIEHKY YHCJIOBBIX BBIPAKEHHH.



YpaBHeHHS H HEPAaBEHCTBA

PenaTh THHEHHBIE U KBapaTHbIe YpaBHEHMs, YPaBHEHH, CBOIAINECS K HUM,
npocTeiinme JpoOHO-pallHOHANIBHEIE YPABHEHHS.

Penrate CHCTEMBl ABYX JIMHEHHBIX ypaBHEHHH C IBYMs NEPEMEHHBIMH H
CHCTeMBI JByX YPaBHEHHUH, B KOTOPHIX OJTHO YPaBHEHHE HE ABIIICTCH JTUHEHHBIM.

PemarTh TEKCTOBBIE 3amaudl alredbpaddeckuM CIocoboM ¢ MOMOIIBIO
COCTaBJICHMS YPAaBHEHUs MK CUCTEMBI IByX YPaBHEHHH C IBYMs IIEPEMEHHBIMH.

[IpOBOAUTE MPOCTEHIIME MCCIENOBAHMS yPaBHEHUH H CHCTEM ypaBHEHHH, B
TOM YKCIe C IPUMEHEHHEM IPadUIecKuX Mpe/ICTaBIeHUA (ycTaHaBNIMBaTh, UMEET
JII ypaBHEHHE WM CHCTeMa YpPaBHEHHM PEIIeHMs, €CIIM UMECT, TO CKOJIBKO, U
mpouee).

PemaTh JIHMHeHHblE HEpaBEHCTBA, KBAaJpaTHBE HEPAaBEHCTBA, M300paxaTh
pellleHre HEPABEHCTB Ha YMCIOBOH IPSMOM, 3alIUCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemats cHCTeMBbl JIHHEHHBIX  HEpaBEHCTB, CHCTEMBl  HEDPABCHCTB,
BKITIOUAIONEe KBAJpATHOE HEPaBEHCTBO, M300paxaTh pEIICHHE CHCTEMBI
HepaBEeHCTB Ha YHCIIOBOH MPAMOH, 3aIIMCHIBATE PEIIEHHUE C IIOMOLIBI0 CHMBOJIOB.

Hcronp30BaTh HEPaBEHCTBA IIPH PEIIEHNH pa3IMIHbIX 331at.

DOYHKIHH

Pacrio3HaBaTh (QYHKIWH H3YYeHHBIX BHIOB. IIOKa3pIBaTh CXEMaTHIECKH

DACIIONIOMKEHHE Ha KOOPAUHATHON TLIOCKOCTH IPaduKoB QyHKUumi BUOa: y = kx, y =
kx+by=kix,y=ax2+bx+cy=x3y= VX, y = |x|, B 3aBUCHMOCTY OT 3HAUEHHH
K05} QHITHEHTOB, OIIUCHIBATE CBOHCTBA (yHKLHI.

CTpouth ¥ H306paKaTh CXEMATHYECKH TPaQUKH KBAIPaTHIHBIX byHKUUH,
OITHCHIBATH CBOMCTBA KBAJPATHYHEIX QYHKIIMH 110 HX rpaduKaM.

Pacrio3HaBath KBaJpaTHUHYIO QYHKIMIO 110 (GopMyJe, IPUBOAMTE IPUMEPEI
KBaIPaTHYHBIX QYHKIAIA U3 peallbHON Ku3HH, GU3NKH, IEOMETPHUH.

YycaoBble I0C/Ie10BaTEILHOCTH H IPOrPeCCHH

Pacrio3HaBaTh apu(pMETHIECKYIO M TeOMETPHIECKYIO IPOrPECCHH IPH Pa3HBIX
crioco0ax 3amaHus.

BBINONHATE BBHIYMCIEHHS C HCIIOAB30BaHHEM (QOpMysl n-ro dieHa
apruhMeTHUECKOM 1 FeOMETPUIECKOH IIPOrpecCHi, CyMMBI IEPBBIX N WICHOB.

W306paxaTh WIEHH IOCIEJOBATEIBPHOCTH TOYKAMH Ha KOOPIMHATHOM
TUIOCKOCTH.

PemaTh 3aqadd, CBS3aHHBIE ¢ YHCIOBBIMH IIOCJIENOBATENIEHOCTSMH, B TOM
qpCITe 3a/[a4N W3 PeanbHON KU3HH (C MCIIONB30BAHIEM KalbKyNSTOpa, IU(POBEIX
TEXHOJIOTHUH).
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YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJBHOI'O ITPOONECCA
OBSI3ATEJBbHBIE YYEBHBIE MATEPHAAJIBI IJIS1 YHEHUKA

- Asrre6Gpa (B 2 wactsx), 8 kiace/ Yacts 1: Mopzakosud A.I'.; HacTs 2
Mopaxosud A.T. u Apyrue, noj pefakuueir Mopakosuya A.T., O6mecTBo ¢
OrpaHWYeHHO 0TBeTCTBEHHOCTHIO «IOL] MHEMO3MHA»

« Asre6pa (B 2 gactsx), 9 kiace/ Yacts 1: Mopakosuy A.I'., Cemenos ILB,;
Yacts 2: Mopakosuu A.I., Anekcaraposa A.JL., MuinycTuHa T.H. u gpyrue; non
penaxiueit Mopakosuda A.I'., O6mectso ¢ OrpaHMYeHHON OTBETCTBEHHOCTBIO

«M1OL] MHEMO3HHA»

Mopaxosu,A.I'. AnreGpa 7 xiace. Yuebuux/ A.I"Mopikosud, I1.B CemeHoOB,

JL.A. Anexcangposa-M. IIpocsernieHne

METOJIMYECKHAE MATEPHAJIBI 1JIAA YUUTEJIA
JIMnaKkTHYeCKHe MaTepuaisl 1o anrebpe ams 7 knacca/JLV 3pasud,
JL.B.Kyznenosa, C.b. Cysoposa-M. [Ipocsemienue.

JMpaKkTHYeCcKre MaTepHansl 1o anrebpe mst 8-9 kiacca/B.W. XXoxos,

10.H.Makapsrues, H.I'. Munmox-M. [Tpocsemenue.

[A®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI H PECYPCBI CETH

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 312785006653143968851816314299382482766709872301
Bnageney, OBYMHHUKOBa AHacTacuA AnekcaHapoBHa
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