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HOACHUTEJBbHASA 3AIIMCKA

Anrebpa sBiseTcs ONHMM W3 OIOPHBIX KyPCOB OCHOBHOIO OOIIEro
00pa3oBaHus: OHa 00eCTieYMBaeT U3yUeHUe IPYTruX JUCLUIIMH, Kak eCTeCTBeHHO-
HAYYHOTO, TaK W TYMaHWUTApHOTO IIMKJIOB, €& OCBOEHHE HEOOXOIMMO IS
NpOAOJIKEHUST 00pa30BaHUsi M B IIOBCENHEBHOM kU3HU. PazButue y obyvarommxcs
HAYUYHBIX [IPEJCTABIEHUN O TIPOUCXOKIECHUHM U CYIIHOCTH aireOpandecKux
abCTpakIui, crioco0e oTpaxeHWs MaTeMaTHYeCKOW HayKOU SIBIEHUHN U MPOLECCOB
B TIpUpOJie U OOIIECTBE, POJIK MATEMATUYECKOTO MOACIHMPOBAHHS B HayIHOM
MO3HAHUM U B MPaKTUKE CrIOCOOCTBYET (POPMUPOBAHUIO HAYHHOTO MUPOBO33PEHUS
U KaueCTB MBIIIJICHUS, HEOOXOAUMBIX IS afanTalld B COBPEMEHHOM IIH(PPOBOM
obmmectBe. M3yueHue anreOpbl obOecreurBaeT pa3BUTHE YMEHHMs HaOIIOAATh,
CpaBHHBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbILUIEHNUS,
CIIOCOOHOCTA apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBUSA K BBIBOIBIL,
bopMmyupoBath yTBepx)aeHus. OcBoeHne Kypcea aaredpbl obecrnednuBaeT pa3BUTHE
JOTHYECKOTO MBINUIEHUS] O0YUYaloIIUXCs: OHM HCIIONB3YIOT JeyKTHMBHBIE U
WHIYKTHUBHBIE PacCYXIeHHUs, 0000IIeHe U KOHKPEeTU3alni0, abCTparupoBaHue 1
aHanoruto.  OOydeHue  anrebpe  mpeaAnojiaraeT  3HAUUTENBHBIA  00BEM
CaMOCTOSITEILHOH ~JIeSITEIBbHOCTH OO0YYarolmMUXCcs, IO3TOMY CaMOCTOSATEIbHOE
pellieHue 3a1a4 SBJIIETCs peanu3alyell NesTeIbHOCTHOTO MPHUHLIKIIA O0y4EHUs.

B crpyktype mnporpammbl ydebHoro kypca «Aisredpa» 1js OCHOBHOTO
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAaIOT COIEPKATEIbHO-METOANYECKHE
mmann: «Yucna u BeIMUCIEHUN», « AnreOpanvyecKkue BBIPAXKEHUs», « Y paBHEHUS U
HepaBeHCTBaYy, «DyHkuuuy. Kaxnas U3 3TUX CONEPKATENbHO-METOIUYECKHUX
TVHUN pa3BUBAETCS HA MPOTSIKEHUH TPEX JIeT U3YUEHHUs Kypca, B3aUMOAEUCTBYS C
IPYTHMU €ro JHHHUIMH. B xome wu3ydeHuss ydebOHOro Kypca oO0ydarolAMcs
MNPUXOOUTCA JIOTHHUCCKH pacCyiXigarb, HCIIOJIb30BAaTh TeOpeTI/IKO—MHO)KGCTBGHHBIﬁ
S3bIK. B CBSI3W ¢ 3THM B mporpaMmy ydeOHOro kypca «Amnredpa» BKIIIOYEHBI
HEKOTODBIC OCHOBBI JIOTHKH, NPEACTaBICHHbIE BO BCEX OCHOBHBIX pasjenax
MaTEMaTUYECKOTO 00pa30BaHUs ¥ CIIOCOOCTBYIOIINE OBIAACHUIO 00YJarolIUMUCH
OCHOB  YHHBEPCAJIBHOTO MareMmarthyeckoro  s3pika. CopepkKaTelbHOH |
CTPYKTYpHOW OCOOEHHOCThIO yueOHOTO Kypca «AureOpa» sBISETCS  €r0
WHTETPUPOBAHHBIA XapaKTep.

Conepxxanue JWHUKM «Yuclia W BBIYMCIECHUS» CIYXKUT OCHOBOH JId
JalbHEHIIIero u3y4yeHus] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0ydarOLUXCs
JIOTMYECKOTO MBINIIEHUS, GOPMUPOBAHUIO YMEHUS T10JIb30BAThCA AJllOPUTMAMHU, a
TaKke NMPUOOPETEHHIO MMPAKTUISCKUX HABBIKOB, HEOOXOIUMBIX AJiA IIOBCEIHEBHON
ku3uu. PasBuTHe TOHSATHS O YMCJIe HAa YPOBHE OCHOBHOIO OOLIEro 00pa3oBaHUs
CBSI3aHO C PAlMOHAIBGHBIMH M HPPalHOHATBHBIMH YHUCJIAMH, (HOPMHEPOBAHUEM



NPENCTaBICHUA O JCHCTBUTEIBHOM WYHCJE. 3aBEpIIEHHE OCBOEHMS UMCIOBOM
JVHHUU OTHECEHO K CPeHEMY 00IIeMy 00pa30BaHHUIO.

Cozeprxanue nByX anreGpandecKkux JHHAH — « AnreOpandeckye BbIPaXKCHHID)
W «YpaBHEHHS M HEPABEHCTBAY CIOCOOCTBYET (POPMUPOBAHHUIO Yy o0yHaroImuxcs
MaTeMaTU4eCcKoro amriapara, HeoOXOAUMOIo Mg pelleHUs 3afad MaTEeMAaTHKH,
CMEXKHBIX TMPEIMETOB M I[PaKTHKO-OPUEHTHPOBAaHHBIX 3agad. Ha yposne
OCHOBHOTO 001ero o6pa3oBaHus y4eOHbIH MaTepuan TPYNIUPYeTcs BOKPYT
paloOHalIbHBIX BBIpaXKeHuU. Asredpa JeMOHCTPHUPYET 3HAUEHHE MaTEMATUKH KaK
A3BIKA Ul TIOCTPOCHHS MAaTeMAaTHYECKUX MOJENeH, OMHCaHWs MNPOIECCOB H
SBJICHUM peaqbHOro Mupa. B 3agaum oOyueHust anrebpe BXOZAT TakxkKe
JalbHEHIIee pPAa3BUTHE aAJITOPUTMHUYECKOr0 MBIIIJIEHKs, HeOOXOJUMOro, B
YacTHOCTH, JJIA OCBOEHUS Kypca HH(MOpPMATHKH, U OBJafeHHe HaBLIKAMU
TeyKTUBHBIX paccyxaeHuid. IIpeobpazoBaHre CUMBONBHBIX (DOPM CHOCOOCTBYET
Pa3sBUTHIO BOOOPakeHHs, CIIOCOOHOCTEH K MaTeMaTHUECKOMY TBOPUECTBRY.

Cozepxanye QyHKIMOHABHO-TpaQUIECKON THHUU HAIEJEHO Ha MONyYeHHe
00y4arolUMuUCs 3HAaHHH O (QyHKIHSIX KaK BakKHeHIleld MareMaTH4ecKod Mozenu
JJIsl OTIUCAHUST M HUCCIIEIOBaHUS PA3HOOOPA3HBIX MPOLECCOB U SBICHHUH B MPHPOIE
u obmectse. M3yuenue marepuasia CrocoGCTBYeT PasBUTHIO y OOydYarOMIMXCS
YMCHHS HCIIONb30BaTh PA3JIMUHbIC BBIPA3UTENbHbIE CPEJICTBA A3bIKA MATEMATHKH —
CIIOBECHBIE, CUMBOJIHMYECKHE, TIpaduyeckue, BHOCUT BKIad B (GOpMUPOBaHUE
MPEJICTaBIEHUH O POJIA MAaTEMATUKHU B Pa3BUTHUM LUBUIN3ALIUU U KYJIbTYPEL.

CornmacHo yuebHOMy muiaHy B 7-9 kiaccax wu3ydaercs y4eOHBIA Kypc
«Anrebpa», KOTOPBIH BKIIIOUACT CIEAYIOIIHE OCHOBHBIE pa3leNbl COAEPIKAHUS:
«Hucma m  BBIYMCIEHUS», «AnreOpanveckue BbIpAKEHUs», «YpaBHEHHS H
HEpaBEHCTBa», « DYyHKUNHY.

Ha usydyenue yuebHOro kypca «Anredpa» orBogutcs 306 gacos: B 7 kiacce
— 102 yaca (3 4aca B Henelno), B 8 kiacce — 102 yaca (3 yaca B Hefen), B 9
xnacce — 102 gaca (3 gaca B Heneo).



COAEPKAHME ObYYEHHUA

7 KIIACC

Yucjia 1 BbIYUCIEHUS

Jpobu OOBIKHOBEHHBbIE W JECSATUYHBIE, NEPEeX0] OT OAHOH (hOPMBI 3aIlUCH
npobeir x apyroil. IlloHsTme paudoHanbHOTO HYHCIA, 3alKuCh, CpaBHEHHE,
YIOpPAAOUYMBAHME  PAlMOHAIBHBIX  YMCEN. ApHpMeTHUecKHe OEeHCTBUS ¢
paroHalbHBIMU 4ucilaMu. PellleHne 3amad U3 peajbHOM NPAKTHKM HA 4acTH, Ha
apoou.

CreneHb ¢ HaTypalbHLIM IIOKa3aTelieM: OIpelesieHue, INPeoOpa3OBaHue
BBIPAKCHUM Ha OCHOBE OTpeNEICHHUs, 3aUCh OOIBIINX Ynucen. [IpoLenTsl, 3amuch
IPOIIEHTOB B BUJE ApoOH U Jpodu B BUAE IPOLEHTOB. Tpu OCHOBHEIE 3a[a4u Ha
MPOLEHTHI, PELICHUE 3a7a4 U3 pealbHON [IPAKTUKHU.

[lpyuMmeHeHHe MPU3HAKOB JNEIMMOCTH, pas3jioKEHHWe Ha  MHOXUTEIN
HaTypaJlbHBIX YUCEIL.

PeanbHble  3aBUCUMOCTH, B TOM  4YHcie IpsiMas M oOpaTHas
IPOTIOPLIMOHATIBHOCTH.

AnreOpanyeckne BbIpaskeHHs

TlepemenHble, YHUCIOBOE 3HAUCHHE BBIPAXKEHUS C NepeMeHHOMU. JlomycTuMble
3HaYeHUs NepeMeHHbIX. [IpescTaBpienne 3aBUCUMOCTHA MEX/1y BEIUUUHAMU B BUIIE
dopmynbl. Beraucnenus mo dpopmysiam. [IpeodpasoBanre OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO PAaBHbIC BBIPAKEHMS, IIpaBWia IIpeodOpa3oBaHUsd CYMM H
TIPOU3BEIEHIMH, IPAaBUIIa PACKPHITHS CKOOOK U ITPUBEIECHNUS TIOJOOHBIX C1araeMblX.

CBolicTBa CTEeNEHU C HATypPalbHbIM OKA3aTEIIEM.

Opuousensl ¥ MHOTOYNIeHBl. CTeneHp MHOTOWIeHa. CI0KEHHE, BEIUUTAHHUE,
YMHOXKCHHEC MHOTI'OYJICHOB. CDOpMyJ'IBI COKan_IéHHOFO YMHOXMXEeHHs! KBalpar
CYMMBl ¥ KBaapaT pasHocTH. DopMmyia pasHOCTH KBaapaToB. Pasjoxenue
MHOTOYJIEHOB Ha MHOXUTEH.

YpaBHeHus U HEPpABEHCTBA

VpaBHeHHe, KOpeHb YpaBHEHHS, MpaBuja NpeoOpa3soBaHUs ypaBHEHHI,
PABHOCUJIbHOCTh YPaBHEHUH.

JluHeiinoe ypaBHeHHE C OJHOM TEpEeMEHHOM, YHCIO KOPHEH JIMHEHHOro
ypaBHEHHUS, peEIUeHHWe JMHEeHHbIX ypaBHeHHM. (CocCTaBleHHEe YpaBHEHHH I1O
YCIIOBHIO 3a7aud. PellieHre TeKCTOBBIX 3a/1a4 C [IOMOILBIO YPaBHEHHUH.

JInneiiHoe ypaBHEHHE C ABYMs EepEMEHHBIMH U ero rpaduk. Cucrema JBYX
NMHENHBIX YpaBHEHWH ¢ AByMs IepeMeHHbIMH. PellleHWe CUCTeM YpaBHEHHH
crocoboM MOACTaHOBKU. IIpuMepbl pelreHus TEKCTOBBIX 3a4ad C IOMOIIbIO
CUCTEM YpaBHECHUHU.

DOYyHKHUH



KoopauHara Touku Ha OpsMod. HucnoBble TPOMEXKYTKU. PaccTosHue Mexay
IBYMS TOUKAMH KOOPAUHATHON NIPAMOMA.

IIpsMoyronpHas cuctema koopauHat, ocd Ox u Oy. Abcuucca U opauHaTa
TOUKH HA KOOPJIWHATHOM TLIOCKOCTH. [IpuMepsl rpadMKoB, 3aMaHHEIX (HOpPMYyJIaMu.
Yrenne rpapukoB peanbHbIX 3aBucumocTted. [lomsatme dynxuun. ['padux
¢yukuuu. CBoiicTBa QyHkiuit. Jluneitnas pyukums, e€ rpaduk. [ paduk pyHkunn
y = [x|. I'padmueckoe penieHre JUHEHHBIX YPAaBHEHUM U CUCTEM JIMHEWHBIX
ypaBHEHUH.

8 KJIACC

Yucna v BbIYHCICHHS

KBanparspiti kopeHb w3 uyucia. [loHdarue o0 HppalMOHAIBHOM YHUCIE.
JlecsiTuuHble MPUOIIKEHUS UPPAIIMOHATBHEIX Yrcel. CBOHCTBa apupMEeTHUECKUX
KBaJpaTHBIX KOpHEH W UX MpUMeHeHHe K MPeo0pa30OBaHMUIO YHUCIIOBBIX BBIPAKEHUN
¥ BBIYUCJIEHUAM. JleCTBUTENbHBIEC YUCA.

CreneHb ¢ TIeNbIM MoKa3zaTesieM U e€ cBoiicTBa. CTaHnapTHas 3alMCh YUCIA.

AnrebGpandeckre BblpakeHUSAJredOpanyeckne BbIPAKEeHU

KBampatHpli = TpExuseH, pa3joKeHUE KBaJpaTHOIO TpéxwieHa Ha
MHOKUTEH.

Anrebpanueckas apo0b. OCHOBHOE CBOMCTBO anrebpanieckoil ApoOH.
Crnoxenue, BblUWTAHHE, YMHOXEHHe, JeleHHe ainreOpaudeckux ApoOen.
PanmoHanbHbie BBIpRXXEHUS U UX TpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY pAaBHEHHUS U HEPABEHCTBA

KpampatHoe ypaBHeHHWe, Qopmyia KOpHEH KBaJpaTHOIO ypaBHEHHS.
Teopema Buera. Perienvie ypaBHeHUH, CBOMSIINXCS K JUHEHHBIM U KBaJIpaTHBIM.
[Ipocretitme npoOHO-pallMOHATBHBIE YPABHEHHUS.

['paduyeckas uHTeprpeTalus ypaBHEHUH C ABYMs NEPEMEHHBIMH U CHCTEM
JVWHEWHBIX YpaBHEHHH C JAByMs IIepeMEHHBIMU. lIpuMepel pelleHus CHCTEM
HEJIMHEHHBIX YPABHEHHH C IBYMs NePEeMEHHBIMU.

Peinenne TeKCTOBBIX 3aaa4 anredpanieckuM CriocoOoM.

YucnoBble HEpAaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OJHOHA NEPEMEHHOM.
PaBHOCHIBPHOCTh HepaBeHCTB. JIMHelHBbIe HepaBeHCTBA C OAHON II€PEMEHHOH.
Cuctembl IMHENHBIX HEPABEHCTB C OJJHON NIEPEMEHHOM.

OyHKIUMHPYHKIHHA

IToustre ¢yukiuu. OO6nacTh OHpENeNeHUss X MHOXECTBO 3HaYEHHH
byuxiun. CriocoOb! 3a1aHust QYHKLIUH.

I'paduk ¢yuxumu. YUrenue cBoicTB (GyHKUMU 10 e€ rpaduky. [Ipumepsl
rpadukoB GyHKUIUHN, OTpaKaloIUX peallbHblE IPOLECCHI.



OyHKLUMK, ONKCHIBAIOLIME MPSIMYHd M OOpaTHYIO MpPONOpPIHOHATbHbIE
3aBUCUMOCTH, UX Tpaduku. OyHKimm y = x2, ¥y = x3, ¥y = Vx, y=|x|. ['paduueckoe
pelieHre YpaBHEHUH U CUCTEM yPaBHEHHI.

9 KUIACC

Yucaa ¥ BbIYHCICHUSA

PanyoHanbpHele 4KCia, UPPAIIMOHATBHBIC YHCNA, KOHEUHBIE U OECKOHEYHLIE
JeCATHUHbBIE IpoOU. MHOXECTBO NeHCTBUTENBHBIX YKCEN, JEUCTBUTENBHBIC YHCTIa
Kak OecKoHeUYHbIe [eCSTHUHBIe poOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MeX Iy MHOXKECTBOM JIEHCTBUTEIBHBIX UHCE] U KOOPAMHATHON TIPSIMOU.

CpaBHeHMe JEHCTBUTENBHBIX YHCEN, apuQMeTHYeCKue JEeUCTBUS C
JAeUCTBUTENBHBIMUA YHACIAMHU.

Pasmepbl OOBEKTOB OKPY)XAMOIIErO0 MHpA, IIUTEIBHOCTH IPOLECCOB B
OKPYXKaroleM MUPE.

[pubnanxEHHoe 3Ha4eHre BeJIUYHHBI, TOYHOCTh NpubImKenus. OKpyrieHne
yucen. [IpuKuKa ¥ olleHKa pe3ysIbTaTOB BbIYUCIIEHUH.

YpaBHeHHs U HEPaBeHCTBA

Jluneiinoe ypaBHeHue, PellieHue ypaBHEHUH, CBOAAILNXCS K THHEHHBIM.

KBaaparHoe ypaBHeHue. PellieHne ypaBHEHHH, CBOISIIMXCSA K KBaJpaTHBIM.
buksagparHoe ypaBHeHue. [IpuMepbl pellieHus ypaBHEHHN TPETheW M 4eTBEPTOH
CTerneHel pa3ioyKeHHeM Ha MHOKUTEIH.

Perenre apoOHO-pallMOHANBHEIX ypaBHEHMH. Pelienne TEKCTOBBIX 3aziad
anrebpandecKUM METOIOM.

VpaBHeHHe C AByMsl MEPeMEHHBIMU U €ro rpaduk. Perrenue cucteM ABYX
NMHEHHBIX YPaBHEHUHU ¢ ABYMs TepeMEHHBIMU. Pellienne cucTeM ABYX ypaBHEHHUH,
ONHO M3 KOTOphIX JHHEWHOE, a Japyroe — BTopoil cremenu. [ paduyeckas
HHTEPIpeTAlMs CUCTEMbl YPaBHEHUH ¢ IByMS IIEPEMEHHBIMHU.

PeleHne TeKCTOBBIX 3a/1a4 alreOpaniecKiM CIocoOoM.

YucioBble HEPaBEHCTBA U UX CBOMCTBA.

PeuleHne nuHEMHBIX HEPABEHCTB ¢ ONHOW IEpeMEeHHOMW. PellieHue CHUCTEM
JMHENHBIX HEpPaBEHCTB C OJHOM IepeMeHHoW. KsampaThble HepaBeHCTBA.
I'padudeckas WHTEpIpeTallUss HEPABEHCTB M CHCTEM HEPaBeHCTB C IBYM:A
MIEPEMEHHBIMU.

OyHKUUUDYHKIHU

Kpagparuunas ¢yukius, eé rpapuk u cBoiictea. Ilapabora, KOOpIHHATHI
BEPIIMHBI 1apaboJibl, 0Cb CUMMETPHH Napadoibl.

X

Ipaduku Gyrkmmid: y =kx, y =kx +b, y =k/x,y =x3,y = Vx, y =X, HHX

CBOMCTBA.



Yucnosbie  mociienoBaTeibHOCTHHHCE/IOBBIE  MOC/E10BATEJLHOCTH H
nporpeccHu

IToHsiITHE YHCIIOBOM MOCNENOBATENbHOCTU. 3aJaHUe I0CIIEeNI0BATENBHOCTU
peKyppeHTHON GopMyJIoi 1 GopMyNIon #-TO YJieHa.

ApudmeTrrueckass U reomeTpuyeckas mnporpeccud. @opMyibl #-ro 4ieHa
apu(MMETUUECKON U T€OMETPUUECKOU MPOTrPeCCUi, CyMMBI IIEPBBIX 11 YJIEHOB.

M300pakeHre UJIeHOB apU(METUHECKOW M TE€OMETPUMYECKOH IpOrpeccHi
TOUKAMH Ha KOOPIWHATHOM TUIOCKOCTH. JIMHEHWHBIH U 3KCHOHEHUMANLHBIM pOCT.
CnoXHbI€ TPOLICHTHI.



INIAHUPYEMBIE PE3VJBTATHBI OCBOEHUS 1TPOI'PAMMBI
YYEBHOI'O KVYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBLBIE PE3YJIbTATDHI

JIduHOCTHBIE Ppe3yJibTaTbl OCBOGHHMS IIporpamMmbl  yueOHOro Kypca
«Anrebpa» XapaKTepHU3yIOTCS:

1) naTpuoTHyeckoe BOCIIUTAHHE:

MposiIBJICHHWEM MHTepeca K IMPOLUIOMY M  HAacTOALIEMY POCCUHCKOH
MATEMATUKH, IIEHHOCTHBIM  OTHOIIEHWEM K  JOCTWXEHHMAM  POCCHUCKHMX
MaTEMaTHKOB U POCCHUUCKOW MaTeMaTHYeCKOM IIKOJIBI, K HCIIOIL30BAHUIO 3THX
JTOCTYDKEHHUH B APYTHX HAyKaX ¥ MPUKIaIHBIX cepax;

2) rpa:;kaaHcKoe H JyXOBHO-HPaBCTBEHHOE BOCIIHTAaHHe:

TOTOBHOCTBIO K BBINOJHEHHUIO 00S3aHHOCTEH I'PpaXIaHUHA U peallu3allvy €ro
nopaB, [peJCTaBIeHHEM O MaTreMaTUYecKMX OCHOBaX (YHKLHOHUPOBAHMS
Pa3MUYHBIX CTPYKTYD, SBICHHH, Mpolleayp I'pakJaHCKOro obliecTa (Hanmpumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K 00CYkJIEHHIO 3TUYECKUX MPOOJIEM, CBA3AaHHBIX
C TIPaKTUYECKUM TpPUMEHEHWEeM JOCTHXKEHUN HayKH, OCO3HAHHMEM BaXKHOCTH
MOPAJIbHO-3TUYECKUX IIPUHLIAIIOB B AEATENBHOCTH YUEHOTO;

3) TpyaoBoe BOCHUTAHHE:

YCTAHOBKOM Ha AaKTMBHOE YYacTHe B PELIEHUM MNPAKTUYECKHX 3a1a4
MaTeMaTH4YeCKOH HamnpaBJIeHHOCTH, OCO3HAHUEM BAXXHOCTU MATEMATHYECKOIO
00pa3oBaHust Ha MPOTSHKEHMM BCeW JKU3HU NS YCIELIHON IpodeccHoHallbHOM
NEATENBbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM H
MOCTPOECHHEM UHIMBUAYATHHON TPaeKTOPUU 00pa30BaHMs U JKU3HEHHEIX IIJIaHOB C
yuSTOM JIMYHEIX UHTEPECOB U OOIIECTBEHHEIX TOTpeOHOCTeH;

4) acTeTHYecKOe BOCHUTAHHE:

CMOCOOHOCTBI0O K  OMOITMOHAIBHOMY W OCTETUYECKOMY  BOCIPHITUIO
MaTeMaTHIeCKUX OOBEeKTOB, 3ajad, PeLIeHUM, PacCyXIEHHUW, YMEHHUIO BHIETh
MaTeMaTU4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI0 MO3HAHUA:

OpUEHTallMe B MAESTeNIbHOCTH HA COBPEMEHHYIO CHCTEMY HayYHBIX
IpeICcTaBieHu 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3sBUTHUS 4Ye€JO0BEKA, MPUPOIBI U
00IlleCcTBa, MMOHHMAHHEM MAaTEMATHUECKOH HayKu Kak cdepbl 4YeJIOBEYECKOH
JIESITENBHOCTH, 3TANOB €€ pa3BUTHUA M 3HAUYMMOCTU I Pa3sBUTHsA LIMBHIIM3AIINY,
OBJIaJIEHUEM SI3BIKOM MaTeMaTHKH W MaTeMaTH4eCKOM KyJIbTYpOH KakK CpelICTBOM
MO3HAHHWA MHpa, OBJIAJCHHEM MPOCTCHIINMH HaBBIKAMHM HCCIIEJ0BATENLCKOM
NeSTeTbHOCTH;,



6) ¢usnueckoe BoOcHUTAHKE, (POPMHPOBAHHE KYJIbLTYPbI 310POBbSl H
IMOUHOHAJIBLHOTO 5J1arono/Jy ms:

TOTOBHOCTBIO MPUMEHITh MaTeMaTHYeCKHE 3HAHUA B MHTEpPEcax CBOErO
3M0pPOBbA, BeIeHHWs  3J0pOBOro  obpa3a  JKU3HH  (310pOoBOe  ITHTaHHE,
cbanaHCHpOBAaHHBIA pEXHM 3aHATUH M OTIblXa, PperyisapHas QusndecKasd
aKTUBHOCTB), CGhOPMHPOBAHHOCTHIO HABbIKA PEQIEKCUH, IPU3HAHUEM CBOEr0
[IpaBa Ha OIIHOKY U TAKOTO e MpaBa JIPyroro 4eloBeKa;

7) 3K0JIOTHYECKOE BOCIIHTAHHE:

opHeHTaluell Ha MpUMeHeHHe MaTeMaTUYECKUX 3HAHUM IJIs PEeLUeHUs 3a1a4
B 00JaCTH COXPaHHOCTH OKpYXXarolled cpenpl, IJIAHUPOBAaHUSA IIOCTYIKOB H
OLIEHKM MX BO3MOXHBIX IIOCHACACTBUI Il OKPY)KAIOLIEH Cpelbl, OCO3HAHHEM
rnobajbHOro XapakTepa dKOJOTHYECKUX MPo0iieM U HyTel UX pelleHns;

8) aganTanKMA K U3MEHSIIOIUMCS YCJOBHAM COLHAJBLHOH M NPHPOAHOM
cpenbi:

IOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSX HEONPENENEHHOCTH, MOBBIIIEHHIO
YPOBHS CBOEH KOMIIETEHTHOCTH depe3 MPaKTUUECKYIO NEATENbLHOCTD, B TOM YHCIIe
yMeHHe YUUTBCS Yy APYTUX Jojed, mpuoOpeTath B COBMECTHOH NEATENbHOCTH
HOBbIE 3HAHUS, HABBIKA W KOMIIETEHILIUU U3 OIIbITa APYIHX;

HEOOXOJUMOCTBIO B (OPMHUPOBAaHWM HOBBIX 3HAaHHUH, B TOM HYHCIE
hOpMyJIMPOBATh UICH, TOHATHS, FUIIOTE3bI 00 OOBEKTAX U SABIEHUAX, B TOM YUCIE
paHee HEW3BECTHBIX, OCO3HaBaThb JePUUUTHl COOCTBEHHLIX 3HAHUHA H
KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIHOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CUTYallMIO, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMIO KakK BBEI30B, TpeOyIOIIMM KOHTPMEpP, KOPPEKTHPOBATH
IPUHUMAEMbIC DELICHUS W AeUCTBUSA, (QOPMYIUPOBATH M OLEHUBATh PUCKH H
MOCAeACTBUS, HPOPMHUPOBATH OIBIT.

METANIPEAMETHDBIE PE3YJIBTATDI

[Ho3naBaTesibHbIe yHHBepcajibHble yueOHbIE e CTBHSA

bazoBble 1oruyeckue geiicTBHA:

e BBISBIISTH U XapaKTEPU30BaTh CYIIECTBEHHblE NIPU3HAKA MaTEMATHIECKUX
00BEKTOB, NOHATHM, OTHOIIEHHH MeXAy IOHSATHSAMH, (OPMYJIHUPOBAThH
onpejeNeHus  TOHSATHH, yCTaHaBIUBaTh CYILECTBEHHBIH  MPH3HAK
KIacCU(pUKAIIUNA, OCHOBaHWS IJisi OOOOIIEHHSA M CPaBHEHMs, KPUTECPHUU
IIPOBOAMMOIO aHAJIN3a;

e BOCIPUHMMATH, (GOPMYIHUPOBATE U  [IPE0OPA30OBBIBATL  CYXKIICHHUS:
yTBEpAMTENbLHbIE M OTpULATENbHbIE, eIVMHUYHbIE, YacTHble W O00uIue,
YCIIOBHBIE;



BBIABIIATH ~ MaTeMaTM4YeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTHBOpeuuss B (akTax, AaHHBIX, HAOMIOMEHUSIX W YTBEPKICHHSX,
npeqiaratb  KpUTEpUXA  [Jig  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTHBOPEUHH;

JeNaTh BBIBOJBI C HCTIOJNB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX W
UHIYKTUBHBIX YMO3aKIIOUEHNH, YMO3aKIFOUEHUN 110 aHAJIOIHH;
pa3bupaTh NOKa3aTeIhCTBA MAaTEMATHUECKUX YTBEPKIEHUH (MIpsiMble U OT
TIPOTHBHOTO), MPOBOJAUTH CaMOCTOSITEJIBHO HECJIOXKHbBIE [0Ka3aTelbCTBa
MaTeMaThHdecKuX (hakTOB, BBICTPAUBATh AaPryMEHTALXI0, NPUBOIUTH
IpUMephl U KOHTPIPUMEPBI, 000CHOBBIBATb COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh crnoco0 pelleHUs y4dyeOHOH 3anauvd (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pellIeHus, BbIOWpaTh HauboJee MOAXOAAIIUN C y4ETOM
CaMOCTOSITENIPHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBbie HCCICoBaTEC/IbCKHE [leﬁCTBHH:

HCIIOJIb30BAaTh BOMPOCHI KaK HCCIEN0BATENbCKUM HUHCTPYMEHT [O3HAHUS,
bopMyIHpOBaTH BOMPOCH, (QUKCUPYIOIIKWE IPOTUBOpEYHe, IMpodieMy,
CaMOCTOSITEJIbHO yCTaHABIMBATh MCKOMOE U JIaHHOe, (POPMHUPOBAThH
TUIIOTE3y, apTYMEHTHUPOBAThH CBOIO MO3ULIMI0, MHEHHUE;

MPOBOAUTH TIO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHy HECJIOXKHBINA
3KCIEPUMEHT,  HeOOJbIIOe  HCCIENOBaHME MO  YCTAHOBJICHHUIO
ocoOeHHOCTEH MaTeMaTU4eCKOTo O0BeKTa, 3aBHCHUMOCTeH O0O0BEKTOB
MeXy COOOoH;

CaMOCTOSITeNIbHO (GOPMYTHPOBaTH 0000IIEHNS U BBIBOJBI IO Pe3yJbTaTaM
poBeEHHOTO HaOMIOACHUSI, HMCCIEeIOBAHUS, OLIEHHBAaTh OCTOBEPHOCTH
MIOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IICHMI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLEcca, a TaKXKe BBLIBUTATh
MPEAONI0KEHHSI O eT0 PA3BUTHUH B HOBBIX YCIOBHSIX.

PabGota ¢ undopmanmueii:

BBISBJIATE HENOCTATOYHOCTH U H30BITOYHOCTH WHGMOpPMALKH, NAHHBIX,
HeOoOXOUMBIX IS PEIIeHUS 3a71a4H;

BEIOHpaTh, aHAIHU3HPOBaTh, CHUCTEMAaTU3WPOBATH M HHTEPIPETUPOBATEH
uH(MOPMAITUIO Pa3TUUHBIX BUJIOB U (POPM NIPECTABIEHHUS,;

BpiOMpaTh GopMy mpencTaBieHHUs HHOOPMAIMH W HIUIIOCTPHPOBATh
peliiaeMble 3adadd CXeMaMmH, guarpaMMami, HHOM TIpadukod H HX
KOMOUWHALIUAMH;

OIICHHUBAaTh HaJ&)KHOCTh MHPOPMALKKA MO KPUTEPUAM, MPENI0KEHHBIM
yuuTeaeM Win cPopMyTupPOBaAaHHBIM CAMOCTOATEIBHO.

KommyHukaTuBHBIE YHHBepcaJ/IbHbIe Y4eOHbIe delicTBuA:



BOCTIDUHMMATh W (QOpPMYJIMPOBaTh CYXAECHHUS B COOTBETCTBUH C
YCIIOBUSMU U LESIMH OOIIIEHUS, SICHO, TOYHO, IPaMOTHO BBIPAXKATh CBOKO
TOYKY 3PEHUSI B YCTHBIX M NMCBMEHHBIX TEKCTax, AaBaTb IOACHEHUA II0
X0y peIleHUs 3aaul, KOMMEHTHUPOBATE MOJYUeHHBIH Pe3yibTar;

B X0/Jie 00CY)KIIEHHUs 3a/1aBaTh BOIPOCH! MO CYIIECTBY 00CYykIaeMOH TEMBI,
npobiieMbl, pelliaeMoit 3aa4u, BEICKa3bIBaTh WU, HalleJeHHble Ha OUCK
pelieHus, COIMOCTABNISATh CBOM CYKIEHHUsS C CYXIEHUAMH [IPYIHX
YUACTHHKOB IMaiora, OOHapyXMBATh pa3iuiyue U CXOACTBO IIO3ULIUMW, B
KOPPEKTHOH Gopme hOpMyTUpOBaTh Pa3HOTIACHs, CBOU BO3PAKEHUS;
NpeACTaBNsATh  pe3ylNbTaTbl  pellleHus  3aJa4d,  OKCIEpHMEHTa,
UCCIIEZIOBAHMS,  [POEKTa,  CAMOCTOATENbHO  BbOMpars  Gopmat
BEICTYILIEHHS ¢ yU4&TOM 3aJay IIPe3eHTalluyd U 0COOEHHOCTEH ay IUTOPHH;
MOHMMAaTh W HCIOJIB30BaTh  INPEUMyIIEeCTBa  KOMAHOHOH  H
UHIMBHAYAIbHONH paboThl MpU pelieHWH Yy4eOHBIX MaTeMaTHYECKUX
3amad;

IPUHAMATH 11€JIb COBMECTHOM NEeSTeNbHOCTH, NIAHUPOBATH OpraHU3aLIKI0
COBMECTHOU paboThl, pachpenesisTh BHAbL padOT, AOrOBAPUBATHCS,
00CY K AaTh MPOLECC U pe3yabTaT paboThl, 0000LIaTh MHEHNS HECKOIbKUX
JTIOACH;

y4acTBOBaTb B IPYMIOBBIX (opmax paboTel (oOcyxneHus, oOMEH
MHEHHUSIMH, MO3TOBbl€ LITYPMBI W JApyTHe), BBIIOIHATH CBOI 4YacTb
pabOTHI ¥ KOOPIAUHUPOBATH CBOU ACHCTBUA C APYTUMU YJIEHAMH KOMAaH/IbI,
OlIEHMBATh KAayeCTBO CBOErO BKJIAJa B OOLIMU NPOAYKT MO KPUTEPHSIM,
chopMyIUPOBaHHBIM YYaCTHUKAMH B3aUMONEUCTBHUS.

PerynsaTuBHble YHHBepca/bHbie yueOHbIe JeHCTBHS
Camoopranusanus:

CaMOCTOSITENIBHO COCTaBNATH TUIAH, AIFOPUTM pELIeHUs 3a1a4y (MIH ero
9acTh), BbIOMPATH CIOCOO pEllIeHHs] C y4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEHM, apryMEHTHpPOBAaTb U KOPPEKTHPOBAThH
BApUAHTHI PellieHHH ¢ yuéTOM HOBOM MH(DOPMALIUK.

CaMOKOHTpOJ'lb, SMOUHOHANBHbIA HHTEJJIEKT:

BIANeThL CIOCO0aMH  CaMOIPOBEPKH, CAMOKOHTpOJS IIpoliecca H
pe3yJibTara pelleHus MaTeMaTHUeCKoH 3a5a4u;

NpeABUAET, TPYAHOCTU, KOTOpble MOI'YT BO3HHKHYTH IIpH DPeEUICHUU
3aJjaul, BHOCHTH KOPPEKTUBBI B JesSTEIBHOCTh Ha OCHOBE HOBBIX
06CTOATENBCTB, HalICHHBIX OIIMOOK, BBIIBIEHHBIX TPYAHOCTEH,;
OLIEHHUBATH COOTBETCTBHE pe3yNbTaTa NSATEIbHOCTH IOCTaBICHHON ILENH
U YCIOBHSIM, OOBSICHATh TPUYUHBI JOCTY)KEHUS WM HEJOCTIDKEHHS 1IeITH,
HaXOIUTh OLIMOKY, aBaTh OLEHKY PHOOPETEHHOMY OMNBITY.



IMPEAMETHBIE PE3YJIbTATbI

K xoniry oOydeHus B 7 Kkjaacce OOYyYarOIIMHUCS IONY4YUT CIELYIOLINE
NIPEIMETHBIE Pe3yJIbTaThl:

Yucena v BbIYHCTICHUA

BheInonHaTh, codeTas YCTHbIE M MUCBMEHHBIE MPUEMEBI, apu(MeTHuyeckue
JEUCTBHUSA C pAllMOHAIBHBIMU YHCITAMH.

HaxoguTs 3Ha4YeHWS YUCIOBBIX BBIPXKEHUH, NPUMEHSITh Pa3sHOOOPa3HbIE
cIocoOBI U MPUEMBI BBHIYHMCICHUS 3HAUEHUN APOOHBIX BBIPAXKEHHH, COAEpIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexoouTh OT OJHOM (OPMBI 3alUCH YHCeN K Ipyroi (IpeoOpasoBhIBATEH
IeCATHUHYI0 ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECITUUHYIO APOOB).

CpaBHUBATH U YITOPSIIOUUBATH pallMOHAIbHbIE YHUCIIA.

OKpyTJISITh Yucha.

BEITIOIHSATD MPUKUAKY U OIIEHKY pe3yJibTaTa BEIYUCICHUMN, OLIEHKY 3HAYEHUH
YHCJIOBBIX BBIpOKEHUU. BBITONHATE JEHCTBUA CO CTEIEHAMH C HATypalbHBIMU
noxazaTelsiMu.

IlpuMeHsTh,  NpPU3HAKW  JENMMOCTH,  DAa3oXKeHHe Ha  MHOXHTEH
HATypalbHBIX UUCEIL.

PeriaTe IpaKTHKO-OPHEHTUPOBAHHBIE 3aJla4M, CBS3aHHBIE C OTHOIIEHHEM
BEJIUYHMH, IPOTIOPIIMOHATHHOCTBIO BEJIMYUH, IPOLIEHTaMH, HHTEPIPETHPOBATH
pe3yNbTaThl pEIleHUs 3a1ad ¢ yu&TOM OTpaHWHYEeHHM, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMblX OOBEKTOB.

AuredpanyecKue BbIpasKeHUs

Mcnonp30BaTh anredpanueckyto TEPMUHOJIOTHIO U CUMBOJIMKY, PUMEHSThH
¢€ B IIpoliecce OCBOCHHUA yH1eOHOro Marepuania.

Haxonuts 3HaueHMss OYKBEHHBIX BBIPAXKEHUM MPHU 3aJaHHBIX 3HAYCHMSX
TIEPEMEHHBIX.

BrimonusTh  mpeoOpa3oBaHUsS — [EJOTO  BBIPAXKEHUS B MHOTOWICH
IPUBEIECHUEM MMOJJOOHBIX CllaraeMbIX, PaCKpBITHEM CKOOOK.

BEINONHAT, YMHOKEHHE OJHOWIEHa Ha MHOIOWIEH M MHOTOYICHa Ha
MHOTOYJIEH, IPUMEHATH (DOPMYITbI KBapaTa CyYMMBI U KBajpara pasHOCTH.

OCyIieCTBIATh pa3ioKeHWEe MHOTOUIEHOB Ha MHOXHUTENHW C IIOMOIIBIO
BLIHECEHMS 3a CKOOKM 0OIero MHOXUTENs, TIPYINIIHPOBKH  CJIaraeMbiX,
pUMeHeHWS (OPMYJIT COKPAIIEHHOTO YMHOKEHHUS.

ITpuMeHsATH TipeoOpa3oBanys MHOIOYJIEHOB [Jis PELIEHMs Pa3IMYHbIX 3a7ad
U3 MaTeMAaTUKH, CMEXHBIX MTPEIMETOB, U3 PealbHON ITPAKTHKH.

Hcnonp3oBaTh CBOHCTBA CTETeHEW ¢ HATYpPalbHBIMHU II0KA3aTEISIMHU s
npeo0pa3oBaHus BbIPAKEHUH.



YpaBHeHusi H HEePpaBeHCTBA

Pewiate nuHefHble YpaBHEHMsS C OJHOM INEpeMEHHOW, NpUMEHSs IIpaBUiia
Iepexojia OT UCXOJHOI0 YpaBHEHNUS K PaBHOCUIIBHOMY emy. 1IpoBepsTsh, sSBiseTcs
JIM YUCJI0 KOPHEM YpaBHEHHUH.

[MpumensiTh rpaduuecKue METOMBI IIPU PEeLICHUH JIMHEUHBIX YPaBHEHUN U UX
CUCTEM.

[TogbupaTh TpUMEpBl Map YHCEN, SBIAIOIIMXCA pELIeHUEM JIHHEHHOTOo
ypaBHEHHS C ABYMS [IEPEMEHHBIMM.

CTpOUTh B KOOPIWHATHOW [JIOCKOCTH Tpad@UK JIMHEWHOrO ypaBHEHHs C
IBYMS TIEPEMEHHBIMH, IIOJNB3YSACh TIpaUKOM, NPUBOAMTH IPHUMEPBI PELICHUS
ypaBHEHHUSI.

PemaTte cHCTeMbI ABYX JMHEHHBIX YpaBHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
yuclie TpaduiecKu.

CocraBisaTh M pellaTh JUHEHHOe ypaBHEHUE WM CHCTEMY JIMHEHHBIX
ypaBHeHHH IO YCJIOBMIO 3ajlaud, WHTEPIPETHPOBATL B COOTBETCTBHH C
KOHTEKCTOM 3aJ/1a4yl TIOJIy4eHHbIA pe3yJIbTar. '

DOyHKHUH

M300paxaTh Ha KOOPAUHATHOM MPSIMOK TOUKH, COOTBETCTBYIOLIKE 3a1aHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, UHTEPBaJIbl, 3aIIUCBIBATL YMCIIOBbIE MPOMEXYTKH Ha
aredpanvuecKoM si3bIKe.

OTMeuaTh B KOOPAWHATHOM TMJIOCKOCTH TOUKH IO 3aJaHHLIM KOOpAMHATAM,
CTpOUTH rpaduKy THUHeHHBIX GyHKIui. CTpouTh rpaduk QyHKIUM y = [X|.

OnuceiBaTh € IOMOMIBI0 (DYHKIIWM H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpEMS, pacCTOsSHHE, LeHa, KOJIHYECTBO, CTOHMOCTD,
MIPOU3BOAUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxomuTs 3HaueHne GyHKLIMU N0 3HaYEHUIO e€ apryMeHTa.

[TounmMath TrpadudecKuil crocod MpeACTaBlIeHHUS W aHajiu3a HH(OpMaluwy,
U3BJIEKATh U MHTEPIPETHPOBATh HHGOPMAIIMIO U3 FPa(UKOB peallbHbIX MPOLECCOB
U 3aBUCUMOCTEN.

K xonuy oOyueHus B 8 kJjacce OOy4arolUiics MOIY4YUT ClEAyrOIIUe
MpeIMeTHbIE pe3yJIbTaThl:

Yucna v BbIYHCICHUA

Wcmonp30BaTh HadallbHble MPEACTABICHUS O MHOXECTBE IEHCTBUTEIbHBIX
qyceNt JJisl CpaBHEHHsI, OKPYTJICHHUs M BBIUMCIECHUH, U300paxaTh AEHCTBUTEIbHbIC
qpcIa TOYKaMHU Ha KOOPJIHUHATHOU MPSIMOU.

[TpuMeHsSITh TOHATHE apru(METHIECKOro KBaJpaTHOrO KOPHSA, HaxOIUTh
KBaJpaTHble KOPHH, MCIONB3Ys MPH HEOOXOIMMOCTH KaJBbKYJIATOp, BBIITOJIHAThH
npeoOpa3oBaHus BBIPAKECHUU, COIEpKalllUX KBaJApaTHBIE KOPHH, MCIIOJIB3Ys
CBOWCTBA KOPHEMN.



Vcnonp3oBaTh 3amucu OONBIIMX W MaJIBIX YHCEN C MMOMOIIBI0 OECATHYHBIX
npobeii u creneHel uncna 10.

AdredOpanyecKkue BbIpasKeHuUs

IlpuMeHATs TOHATHE CTENMEHH ¢ IeJbIM  [OKa3aTelleM, BBIIONHATD
Ipeodpa3oBaHus BbIPAXKEHUH, COEPIKAIINX CTETICHH C I1eJIbIM ITOKa3aTelIeM.

BBINONIHATE TOXIECTBEHHBIE MPeo0pa3oBaHMs PAIMOHATLHBIX BBIPAKEHUH
Ha OCHOBE IIpaBUJl IeUCTBUH HaJ MHOTOUJICHAMH U alreOpanyecKuMu IpoOsiMu.

PacknaneiBaTts KBaapaTHBINM TPEXUICH HA MHOKUTEIH.

[TpuMensaThs npeoOpa3oBaHus BEIPAKEHUN JIJISl PEIIEHUS pa3IMIHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXXHBIX IPEeIMETOB, U3 PeallbHON MPAKTUKH.

YpaBHeHHs U HepaBeHCTBA

Pewnate nuHeliHble, KBagpaTHBIE YpaBHEHUS U pallMOHATbHBIC ypPaBHEHHSI,
CBOIAIIXECS K HUM, CUCTEMBI IBYX YpaBHEHHHU C ABYMS NIE€pPEeMEHHbBIMHU.

IIpoBomuTh mpocTeilliye ucciefoBaHus YpaBHEHUU U CUCTEM YpPaBHEHHH, B
TOM YUCJI€ ¢ IPUMEHeHHeM rpaduueckux mpeacTaBieHui (ycTaHaBIMBaTh, UMEET
W YpaBHEHHE WJIM CHCTEMa ypaBHEHHH peIleHHs, eClidi UMeeT, TO CKOJbKO, U
npouee).

IlepexoouThs OT cJIOBECHOM (GOpPMYIHMPOBKHU 3a4aduu K €€ anredpaudecKon
MOJENIM C TIOMOIIBIO COCTABJIEHHWS YpaBHEHUS WM CHUCTEMbl YpaBHEHHUH,
HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4M ITOIYyUCHHBIA PE3YIbTAT.

[IprMeHsATH CBOMCTBA YHCIOBBIX HEPABEHCTB IS CpaBHEHHS, OLICHKH,
pellaTh JIMHEHHbIE HEPaBEHCTBA C OJHOH MEPEMEHHONW W WX CHUCTEMBI, JaBaTh
rpaQuuecKyr0 MJUIIOCTPAllI0O MHOKECTBA pELICHUN HEepaBeHCTBa, CUCTEMBI
HEPaBEHCTB.

PyHKIUT

[ToHuMaThk W HMCHOJNB30BaTh (YHKIIMOHANbHBIC MOHITUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 00O03HAUYEHUs), OIpEeNeNsTh 3HaueHue (DPYHKUUU I10 3HAUEHUIO
aprymMeHTa, OnpeaeNaTh CBOUCTBA PYHKIHH 10 e€ rpaduKy.

Ctpouts rpaduku 3jeMeHTapHbIX QyHKIUN BUIA:

y=k/ix,y =x2,y =x3,y = x|, y = VX, OnMCBIBaTh CBOCTBA UHCIOBOH
byHKIIMK O e€ TpadHuKy.

K xonily obyuenuss B 9 kJjacce oOydarolIuiicsd IOJYYAT CIENyHOLIUe
IpeIMEeTHbIE pe3yJIbTaThl:

Yuciia v BbIYHCTIEHHS

CpaBHUBATH U YHOPSAAOYMBATH PALMOHAIBHBIE U UPPALlMOHAIIBHBIE YHCIA.

Brmmonusate apudmeTrrueckue AeUCTBUS C palMOHAIBHBIMU YHUCIAMH,
coueTasi YCTHbIE W IUCBMEHHBIE [PUEMBI, BBIIONHATb BBIYHUCICHHS C
UppalMOHAIBHBIMU YUCIAMHU.



HaxonuTh 3HaueHWs cCTeleHed C LeNbIMM IOKa3aTelssMU M KOpHEH,
BBIUUCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKECHUH.

OxpyrasiTe AEUCTBUTENbHBIE YHUCHA, BBIIONHATE TPUKMIKY pe3ynbIara
BBIUHCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAXKEHHH.

YpaBHeHMs1 U HepaBeHCTBA

Pemrate nuHelHble U KBaJpaTHblE YpPaBHEHHUs, YpPaBHEHHs, CBOAAIIMECT K
HUM, TIpOCTeHIne TpoOHO-pAllMOHAIbHBIE YPaBHEHHUS.

Perrate cHCTEMBI JBYX JHHEWHBIX ypaBHEHHH C AByMs IIEPEMEHHLIMU H
CHCTEMEI IBYX ypaBHEHHH, B KOTOPBIX OJJHO YPaBHEHHUE He SIBJIAETCS JINHEHHbBIM.

PelraTe TEKCTOBBIE 3aJaud alreOpaudeckMMm CIOcoOOM C  MOMOIIKIO
COCTaBIICHUsl YPaBHEHUS WA CUCTEMBI IBYX YPaBHEHHM C IByMsl TEPEMEHHBIMH.

[TpoBOAUTE MPOCTEHIIINE UCCIEOBaHMUS ypaBHEHHH U CUMCTEM ypaBHEHHH, B
TOM YHCIIe ¢ IPUMEHEHHEM TpaduuecKuX IpeAcTaBIeHUH (YCTaHaBIMBaTh, HMEET
MW ypaBHEHHME WJW CHCTeMa yPaBHEHUH peIleHHs, €CJIM MMEET, TO CKOJBKO, U
npoyee).

Pemiars nuHeliHble HepaBeHCTBA, KBAJpaTHBIE HEPAaBEHCTBA, W300paKaTh
pellleHre HEepaBEeHCTB HA YHCJIOBOM NPAMOM, 3aIllMCHIBATh PEIIECHHE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cucTtemMbl  JMHEHMHBIX  HEPAaBEHCTB, CHUCTEMBI  HEPaBEHCTB,
BKJIIOUAKOIIe KBaApaTHOE HEPaBEHCTBO, W300paXkaThb pELIEHME CHCTEMBI
HEpaBeHCTB Ha YMCIIOBOU MPSIMOMU, 3alIUCBIBATH PELEHHE C ITOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IPY PELUEHUN pa3THIHbIX 3a7a4.

DYyHKLUHH

Pacno3naBath QyHKINM wu3yHeHHBIX BUNOB. llokaspiBaTh CXeMaTUYECKH

PAaCHONIOKEHUE HA KOOPAUHATHOM MIOCKOCTH rpaukos QyHKUMHA BUOa: y = kx, y

:kx+b,y=k/x,y=ax2+bx+c,y=x3,y=\/x,y=

X|, B 3aBHCHMOCTH OT

3HaueHHH K03 (UIIMEHTOB, OMUCHIBATE CBOMCTBA (DYHKILIUH.

CTpouTh M H300pakaTh CXEMAaTHYECKH TpaMKU KBaJpaTHYHBIX (YHKIIUH,
OIIMCHIBATh CBOMCTBA KBAAPATUYHBIX QYHKIIMH 1O UX rpaduKaM.

PacnosHasarh KBafpaTudHyio (GYHKIHIO 110 (HOpMyJle, NPUBOAUTE IPUMEPHI
KBaZpaTUIHBIX PYHKIUA U3 pealbHON KU3HH, QU3UKH, TEOMETPUH.

YucioBbie M0C/A€A0BaATEIbHOCTH H IPOIrPeccHH

Pacno3HaBaTh apu(METUYECKYI0 U TE€OMETPUUYECKYIO MPOrpeccuu Ipu
pa3HbIX criocodax 3alaHusl.

BBIIONHATL  BBIUMCIAEHUS C  HMCIOJIB30BaHMEM (OpMyd N-TO  4ieHa
apudMeTUIECKOU U TeOMETPUUIECKON NPOrpecCuii, CyMMBI IIEPBHIX N YICHOB.

M300paxarh YieHbl [OCIEN0BATENPHOCTH TOYKAMHM Ha KOODIWHATHOH
IIOCKOCTH.



Pemate 3amayu, CBS3aHHBIC C YMUCIOBBIMU IIOCIEIOBATEIBHOCTAMHU, B TOM
yuclle 3a0a4y M3 PeabHOMN *KU3HU (C UCIOJIB30BaHHEM KallbKyJIATopa, IU(POBBIX
TEXHOJIOTUH ).
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