INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSeTCS OAHWUM U3 OIOPHBIX KypCOB OCHOBHOTO OOINEro OOpa3oBaHUS: OHA
o0ecrieyrBaeT U3y4eHUE IPYTrUX JUCUUILTHH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO LIUKJIOB,
e€ ocBoeHHE HEOOXOOMMO JUIsl MPOAOIKEHUS 00pa3oBaHUs M B MOBCEAHEBHOM >XW3HU. PazButHe y
o0yyaromuxcsi Hay4yHbIX MPECTaBICHUI O MPOUCXOKACHUH U CYIIHOCTH alNredpanyecKux aOCTpaKIHi,
croco0e OTpaKCHUs MaTeMaTHYECKOW HAyKOH SIBJIEHWH M MPOLIECCOB B MPUPOAE U OOLIECTBE, POJU
MaTeMaTHYeCKOr0 MOJCIHPOBAaHUS B HAYYHOM ITO3HAHWHU M B MPAKTHKE CIIOCOOCTBYET (OPMHPOBAHHIO
HAYYHOTO MHPOBO33PEHHSI M KadeCTB MBIIIICHUS, HEOOXOAWMBIX Ui aAalTallid B COBPEMEHHOM
uudpoBoM obmecTBe. M3yueHue anreOpel obecreuuBacT pa3BUTHE YMEHHs HAOIOAaTh, CPAaBHHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBaTh CBOM JICHCTBUSI W BBIBOABI, (POPMYTUpPOBaTh yTBepkAcHUs. OcBOeHHE Kypca alreOphl
o0ecreyrBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHHUsST OOy4YalolIUXCsA: OHM HCIONB3YIOT ACTYKTUBHBIE H
WHIYKTHBHBIC PacCyXIeHHs, 0000IIeHNe 1 KOHKPETH3aL1I0, adcTparupoBanue u ananoruto. O0yueHue
anreOpe TMpenanoaracT 3HAYUTEIbHBIH 00bEM CaMOCTOSATENFHON JESTEIBHOCTH 00yUYaroIUXCsl, TOITOMY
CaMOCTOSITETIbHOE PELICHUE 3a1a4 SBISCTCS peaar3auneil JesiTeNbHOCTHOTO IPUHIUIA 00yYEeHUSI.

B crpykType mporpamMmbl y4eOHOTO Kypca «Ajiredpa» s OCHOBHOTO oOmero oOpa3oBaHHUS
OCHOBHOE MECTO 3aHHMAIOT COJEpP)KAaTeNbHO-METONUYECKHEe JHHUM: «YUnucna W BBIYHMCICHUS,
«Anrebpanyeckue BbIpRXEHHs», «YpaBHEHUS W HepaBeHCTBa», «DyHkumm». Kaxnmas u3 3tHX
COJEPKATEIIbHO-METOIMUECKUX JIMHUKA pa3BUBACTCS HA NPOTHKEHWH TPEX JIeT HU3y4YeHHs Kypca,
B3aUMOJICHCTBYsl C APYTUMH €ro JHWHUSAMH. B Xoze wu3ydeHHss ydeOHOTO Kypca o0Oydaromumcs
MPUXOAUTCS JIOTHUECKH PacCy>kKAaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBS3M € 3TUM B
nporpaMMy y4eOHOro Kypca «Amiredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTMKH, IPEACTAaBICHHBIE BO
BCEX OCHOBHBIX pa3feiax MaTeMaTu4eckoro oOpa3oBaHMA U  CIIOCOOCTBYIOLIME  OBJIAJCHHIO
00y4aroImUMHCS OCHOB YHHBEPCAJIbHOI'O MaTeMaTHUYecKOro s3bika. ComepikaTelIbHOH U CTPYKTYPHOM
0Cc0OEHHOCTBIO yueOHOro Kypca «Ajredpay» sBISETCS €ro HHTETPUPOBAHHBIA XapaKTep.

Conepxxanue JTUHUM «YHClIa U BBIYUCICHUSD) CIY>KHUT OCHOBOM ISl JaidbHEHMILIEro W3y4eHUs
MaTeMaTHKH, CHOCOOCTBYET Da3BUTHIO Y OOYYArOIIUXCS JIOTMYECKOTO MBIIUICHHUS, (OPMHUPOBAHUIO
YMEHUS MOJIb30BATHCS ANTOPUTMAaMHM, a TaKKe MPUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCEHEBHOW XM3HWU. Pa3BHUTHE MOHATHS O 4YHMCIEe Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs
CBS3aHO C PALUOHAIBHBIMH M HMPPALUMOHAIBHBIMH YHUCIaMH, (OpPMUpPOBaHHEM MPEACTaBICHUH O
JEHCTBUTEILHOM 4YHCiie. 3aBepLICHHE OCBOCHHUS YHMCIOBOM JMHUU OTHECEHO K CpelHeMy oOmemy
00pa3oBaHHI0.

Copnepxanue IByX ainreOpanyeckux JHHUN — «AnreOpanyueckue BHIPAKCHHA» U «YPaBHEHUS U
HEpaBEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO y OOYYalOLIIMXCSl MaTreMaTH4YecKOro ammapara,
HeO6XOIII/IMOFO U peIICHUsA 3aJa4d MaTEMaTUKU, CMCKHBIX MPEAMETOB U IMMPAKTUKO-OPUEHTUPOBAHHBIX
3agady. Ha ypoBHE OCHOBHOro oO0mero o0pa3oBaHHs Y4YeOHBIM MaTepuan TPYNIHPYETCS BOKPYT
panroHaNbHBIX BRIpAKEHUH. AlreOpa JeMOHCTPUPYET 3HAUCHHE MaTEMATHKU KaK SI3bIKa ISl IIOCTPOSHHS
MaTeMaTHYeCKHX MOJIEeH, ONMMCaHMs TPOIECCOB M SIBJICHWH peanbHOro mupa. B 3amaum oOydeHUs
aﬂrere BXOISAT TaKXE JlaJ'II)HeI‘/'IIHee Pa3BUTUC AJITOPUTMHUYCCKOTO MBINIJICHHUA, HeO6XO}Z[I/IMOFO, B
YaCTHOCTH, IJId OCBOCHHUSA Kypca I/IH(i)OpMaTI/IKI/I, " OBJIaJICHUC HaBbIKAMH ICAYKTHBHBIX paCCY)KIIeHPII:I.
[IpeoOpazoBaHre CHMBOJIBHBIX (HOPM CIIOCOOCTBYET pa3BHTHIO BOOOpPaXKCHHsS, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanne (yHKIMOHATbHO-TpAaQHUUECKON JIMHUKM HAlEleHO Ha TONydYeHHe OOydYaroluMHCs
3HAaHUKA O (YHKIMAX KaK BaKHEWIICH MaTeMaTH4eCKOH MOJEIH Ui OIMCAaHWS W HCCIICIOBaHUS
pasHoOOpa3HBIX MPOIIECCOB W SIBICHWI B mpupojae W obmiecTBe. M3ydueHuwe MaTtepuana CriocoOCTBYET
pa3BUTUIO Y 06y11a}01111/1xc51 YMC€HHA HCIOJb30BaTh pPAa3JIMYHBIC BBIPA3UTCIBHBIC CPEACTBA sA3BIKA
MAaT€éMaTHKHN — CJIOBECCHBIC, CHMBOJHNYCCKHC, l"pa(bI/IT-IeCKI/Ie, BHOCUT BKJIag B q)OpMI/IpOBaHI/Ie
Hpe}ICTaBHeHI/Iﬁ 0 pOJIM MAaTEMATUKH B Pa3BUTUN LUBUJIU3AIIUN U KYJIBTYPBI.

CornacHo ydeOHOMY IulaHy B 7-9 Kiaccax H3ydaeTcs Y4YeOHBIH Kypc «AnreOpa», KOTOpBIH
BKIIIOYAET CIIEIYIOIIUE OCHOBHBIE Pa3Jielibl cojepxaHus: «Uucna u BBIUUCICHHS», «AnTreOpandeckue
BBIPAKEHHUSD, «YPAaBHEHUS U HEPABEHCTBAY, «DyHKIMMNY.



Ha u3ydenue yueOHOro Kypca «Anredpa» oreogutcs 306 vacos: B 7 kimacce — 102 4vaca (3 Jaca B
Henenmo), B 8 kiacce — 102 gaca (3 gaca B Henenio), B 9 kiracce — 102 gaca (3 gaca B HEZEIIO).

COJEPXAHUE OBYYEHUSA

7 KJIACC

Yucaa 1 BbIYMCTCHUS

Hpobu OOBIKHOBEHHBIE M AECSATHYHBIC, IIEPEXO0] OT OAHON (HOpMBI 3amucu pobei K IPYTrou.
IlonsiTHEe panMOHAJIBHOTO 4YHWCNA, 3allUCh, CPAaBHEHHE, YIOPSIIOYMBAHWUE PpPAlUOHAIBHBIX YHCEIL
Apudmernueckre NEHCTBHS ¢ pallMOHAIBHBIMHA YHCIaMH. PelieHne 3amad W3 peaabHOW MPaKTHKHA Ha
JacTH, Ha IPOOH.

CreneHb C HaTypajJbHBIM IOKa3aTeseM: ONpeAeeHue, MpeoOpa3oBaHUE BBIPAKEHWH HAa OCHOBE
OIpeiesIeHHs], 3anuch OonpmMX uucen. [IpoleHTsl, 3anuch NPOLEHTOB B BUIE APOOM U ApoOH B BHIE
MPOLEHTOB. Tpy OCHOBHBIE 3a1a4y Ha IPOLICHTEI, PEIICHUE 3a/1a4 U3 PEAIbHOM MTPAKTHKH.

IIpuMeHeHne NPU3HAKOB AEIMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAIbHBIX YUCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IIpsiMasi B 0OpaTHas IPOIOPLUOHAIBHOCTH.

Auredpanyeckne BbIpasKeHUs1

IlepeMeHHBIE, YKCIOBOE 3HAUYECHHE BBIPAKEHUA C NEpeMEHHOW. JlomycThMble 3HAYEHUS
nepeMeHHbIX. [IpencTaBneHne 3aBUCMMOCTH MEXIy BEIMYMHAMHU B Buie (Gopmyisl. Beruucnenus mo
¢dopmynam. IIpeobpasoBaHre OYKBEHHBIX BBIpOKEHHH, TOXXKICCTBEHHO paBHBIC BBIPAKCHUS, MpaBHia
npeoOpa3oBaHus CyMM M TpPOHM3BEICHHN, MpaBWIa PACKPBITHS CKOOOK W TIPUBEINEHHS MOAOOHBIX
ClaraeMblX.

CBoiicTBa cTENEHH ¢ HaTypaJbHBIM MTOKa3aTeleM.

Opnownensl u MHOrowieHsl. CremeHb MHorouwieHa. Cro)keHHe, BBIYMTAHUE, YMHOXKEHHUE
MHOTOWIEHOB. POpMyJIbl COKpAIIEHHOIO YMHOXKEHUS: KBaJpaT CyMMBI M KBaJpar pazHocTH. Popmyna
pa3HocTH KBaapaToB. Pa3nojkeHne MHOrOWJIEHOB HA MHOXKHUTEIH.

YpaBHeHNs 1 HEPaBEHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHs, IpaBUja TNPeoOpa3oBaHUS YpPaBHEHUS, PAaBHOCHILHOCTh
YpaBHEHUI.

JIuneliHOe ypaBHEHHME C OJHOM IEPEMEHHON, YMCIIO KOpHEH JIMHEWHOTO YpPaBHEHUs, PEIIEHUE
JTUHEWHbIX ypaBHeHHH. COCTaBIE€HHE YPaBHEHHH 110 yCIOBHIO 3aJauyM. PemreHne TEKCTOBBIX 3adad ¢
MOMOUIBI0 YPABHEHUH.

JluneitHOE ypaBHEHHE C JBYMS IEpeMEHHBIMH U ero Tpaduk. Cucrema IBYX JTHHEHHBIX ypaBHEHUI
C IByMs TEpEeMEHHBIMU. PerieHue CUCTeM YpaBHEHHMH CIIOCOOOM IMOJCTaHOBKH. [IpuMmepsl pemieHus
TEKCTOBBIX 3a/1a4 C TOMOIIIBIO CHCTEM YPaBHEHUH.

DyHKUNH

Koopaunara Toukn Ha mpsMoil. UucioBble MpoMEXyTKH. PaccTosHue Mexay ABYMS TOYKaAMHU
KOOPJMHATHOU NMPsSIMOM.

IIpsmoyronpHast cucrema koopauHaT, ocu OX m Oy. AOcoucca W opAMHaTa TOYKH Ha
KoOpaMHAaTHOH miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UTeHue rpaukoB peabHBIX
3apucumoctedd. [lonarue ¢ynkumu. I'padux ¢ynkuum. CpolictBa ¢yHkumil. Jlunelinas dynkuums, e€
rpaduk. I'paduk pynkuun y = |X|. [paduueckoe pemieHne TMHEHHBIX ypaBHEHHH M CUCTEM JIMHEHHBIX
YPaBHEHHUH.

8 KVIACC

Ymucna v BBIYUCICHAS

Ksanpatusrit kopeHb u3 uncia. [loHsTre 006 npparoHaIbHOM dncie. JecaTHaHbIe MPUOIMKEeHNS
UppanvuoHanbHeIX yuced. CBolicTBa apu@METHYECKHX KBaJIPaTHBIX KOpHEH W WX NpPUMEHEHHUE K
npeo0pa3oBaHMIO YHCIOBBIX BRIPAKEHUI U BHIYMCIICHUSAM. [leificTBUTEIbHBIE YHCIA.

Crenens ¢ 1ebpIM NOKa3areneM 1 e€ cBoicTBa. CTaHAapTHAs 3aKCh YHCTa.

Auare0panvecKue BbIPasKeHH



KBanpatsbiii TpExulieH, pa3nokKeHue KBaJpaTHOTO TPEXUJIEeHA Ha MHOXKHUTEIH.

Anrebpandeckas apoOb. OCHOBHOE CBOHCTBO aireOpanueckoit apodu. CioxeHHe, BBIYMTAHUE,
YMHOXCHHE, JCTICHHUE anreOpandeckux apooeii. ParmonanbHbIe BRIpOKEHUS U UX TTPEOOpa3oOBaHUE.

YpaBHeHus U HepaBeHCTBA

KBanpatHoe ypaBHeHue, Gopmyna KOpHEH KBajapaTHOro ypaBHeHUs. Teopema Buera. Pemienue
YpaBHEHUH, CBOSIIUXCS K TUHCHHBIM U KBaJIpaTHBIM. [IpocTeiiniie qpoOHO-paIliOHaIbHBIC YPABHCHUS.

I'padnueckas nHTEpIIpETaNAA ypAaBHEHUH ¢ IBYMS IEPEMEHHBIMH U CHCTEM JIMHEHHBIX YPaBHEHUN
C ABYMsI IepeMEHHBIMU. [IprMephI pereHuns CUCTeM HETUHEHHBIX YPABHEHHM C IBYMSI IEPEMEHHBIMU.

Penrenne TeKCTOBBIX 3a/1a4 alireOpandecKuM CIIOCOO0OM.

HucnoBble HEpPAaBEHCTBA M HUX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEpPEMEHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIuHeliHbIe HEpaBeHCTBA ¢ OAHOU mepeMeHHOo#. CHcTeMbl JTUHEHHBIX HEPaBEHCTB C OJHOM
MepEeMEHHOM.

DyHKINH

[lonstre dyakmum. O0IacTh onpeneneHrsl 1 MHOXKECTBO 3HaueHuH (yHKIn. CriocoOb! 3a1aHus
(G yHKITHIA.

I'padux Qynknum. YUrenune cBodicTB QyHKimu 1mo e€¢ rpaduky. [Ipumepsl rpadukoB QyHKIMA,
OTpaKaroILUX peaibHbIC MIPOLIECCHI.

®DYHKIHMY, ONMUCHIBAIOIIUE MPSAMYI0 U 00pPaTHYIO HPOMOPIUOHAIBHBIC 3aBUCUMOCTH, HX TPadUKy.
Oynkun Y = X2,y = X3, y = VX, y=|X|. [paduueckoe pemeHne ypaBHEHHH 1 CHCTEM yPaBHEHHL.

9 KJIACC

Yncaa 1 BbIYMCTCHUS

PanmonaneHble 4Kcia, HppandoOHANIbHBIE YUCIA, KOHEUHBbIE U OSCKOHEUHBIE JECATHYHBIC OPOOH.
MHOeCTBO NIeHiCTBUTENBHBIX YHUCEN, JCHCTBHUTENILHBIE YHCIA KaK OCCKOHEUHBbIE JEeCATHYHBIC IPOOH.
B3auMHO OAHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOKECTBOM JACUCTBUTENIBHBIX YMCEI U KOOPAMHATHOU
IpSIMOIA.

CpaBHeHUE JIEHCTBUTEIBHBIX YUCEN, apu(METUIECKUE JICHCTBUS C JCHCTBUTEIBHBIMU YUCIIAMH.

Pa3zMepbr 00HEKTOB OKPYKAIOIIET0 MUPA, JITUTEIBHOCTD MPOIECCOB B OKPYKAIOIIEM MHUPE.

[MpubnmxEHHOEe 3HAYCHNE BEIIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue uncen. [Ipukuaka u
OLIEHKA Pe3yJIbTaTOB BEIYMCIIEHUH.

YpaBHeHHs U HEpaBeHCTBA

JIunelinoe ypaBHeHue. PerieHne ypaBHeHU, CBOAANIMXCS K JINHEWHBIM.

KBanparnoe ypaBHeHue. Pernenune ypaBHEHMH, CBOJSIIMXCS K KBaJpaTHbIM. bukBaapaTHOE
ypaBHeHue. IlpumMepsl pemeHuss ypaBHEHMM TpeTbed U 4YeTBEPTOM CTENEHEH pas3IokKEHUEM Ha
MHO>XUTEIIN.

Pemienne npoOHO-pallMOHATBHBIX ypaBHEHMI. PellieHHe TEKCTOBBIX 3a1ad ajreOpanuyecKuM
METOJIOM.

YpaBHeH#He ¢ IByMsI TIEpeMEHHBIMH U ero rpaduk. Pemenne cucteM AByX JTMHEHHBIX YpaBHEHUH C
JIByMsl IIEpeMEHHbIMU. PellleHne cucreM ABYX YpaBHEHHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOpOH creneHu. [ paduueckasi ”HTEPIPETAIUs CUCTEMbI YPaBHEHHU € IByMSs IEPEMEHHBIMH.

Perienne TEKCTOBBIX 3aj1a4d aNre0pandecKuM CIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEHHBIX HEPABEHCTB C OJHON NEpeMEHHOM. Pemienne cucreM JTMHEHHBIX HEPABEHCTB C
onHOW mepeMeHHOH. KBanmpatHble HepaBeHcTBa. ['paduueckas MHTepnpeTanyss HEPaBEHCTB M CHCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKIUH

Ksagpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, koopauHaThl BepIIMHBI MapadOIIbI,
0Ch CHMMETpPHH TapaboIb.

Ipaduxu dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = [x| , u ux cBoiicTra.

Yucii0Bble MOCTEAOBATEIBHOCTH M IIPOIPECCHH



IloHATE YHCIIOBOM TIOCIEAOBATEILHOCTH. 3ajaHWe IIOCIEAOBATEILHOCTH PEKYPPEHTHOMH
dbopMmyJioit U hopMyJIOH N-TO UiCHA.

Apudmerrueckas U TeOMETpUUSCKas mporpeccur. DopMynbsl N-ro uwieHa apu@METHYSCKOW U
T€OMETPUYECKON IPOrpecCuii, CyMMbI IEPBBIX N YIECHOB.

N3o0pakeHne UICHOB apuU(METHYECKOH W TIeOMETPHYSCKON MpOrpeccHii TOYKaMU Ha
KOOPJIMHATHOM MIIOCKOCTH. JIMHEHHBIN U SKCTIOHEHITUANBHBIA POCT. CII0KHBIC MPOIECHTHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUsI IIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3ybTaThl OCBOCHUS MMPOrpaMMbI yUeOHOTO Kypca «Anredpay XapaKTepu3yrTCs:

1) naTpuoTHYeCcKoe BOCTIMTAHME:

MPOSIBIICHUEM HHTEpeca K MPOLUUIOMY M HACTOAILLIEMY POCCHUHWCKON MAaTeMaTHMKH, LEHHOCTHBIM
OTHOLIEHUEM K JOCTUKEHHUSIM POCCUICKHX MAaTEMAaTHUKOB U POCCHMCKOM MAaTeMaTHYECKOM IIKOJBI, K
WCTIOJI30BaHMIO ATUX JOCTIKEHHUH B IPYTUX HAyKaxX W MPHUKIAJHBIX chepax;

2) rpa:kaaHcKOe M JyXOBHO-HPAaBCTBEHHOE BOCIINTAHHUE:

TOTOBHOCTBIO K BBHINOJIHEHHIO OOS3aHHOCTEH TpakJaHWHA HW pealu3alid ero Ipas,
NpEeJCTaBICHUEM O MAaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS Pa3NUYHBIX CTPYKTYD, SBICHHH,
NpoLeNyp TpaKIaHCKOTo oOIecTBa (HampuMep, BHIOOPHI, OIMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
ITHYCCKUX HpO6HCM, CBA3AaHHBLIX C MPAKTUYCCKHUM IIPUMCHCHUCM IIOCTI/I)KCHI/II\/’I HayKH, OCO3HAHUEM
BaAXXHOCTHU MOPAJIBbHO-3THYCCKUX IIPUHIUIIOB B ACATCIbHOCTH y‘-IéHOFO;

3) TpyaoBOe BOCTIMTAHHE:

YCTAaHOBKOM Ha akKTHBHOE YYacTHE€ B pEUIeHUM TMPaKTUYECKUX 3aJad MaTeMaTH4ecKou
HaNpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOro 00pa3oBaHMs HA MPOTSHKCHUU BCEH YKU3HU
JUTsl YCHCIIHOM MnpodecCHoHaIbHON JESITeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM
BHIOOPOM U TOCTPOSHHEM WHIUBHUIYaIbHON TPaeKTOPHH 0Opa30BaHUs U KM3HEHHBIX IJIAHOB C YUETOM
JMYHBIX MHTEPECOB U OOIIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTHUYECKOE BOCIUTAHME:

CIOCOOHOCTBIO K OMOIMOHAJIHHOMY H JCTETHYECKOMY BOCIHPHUSATHIO MATEMaTHUYECKUX OOBEKTOB,
3a[a4, pelieHUH, pacCy>KIeHUH, YMEHHIO BUAECTh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHUSL:

OpHEHTAlMEel B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbIX MPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOABI M OOIIECTBa, IOHUMAHUEM MAaTeMaTHUYEeCKOH HAyKH Kak
cephl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ pa3BUTHA M 3HAYUMOCTH JUIS Pa3BUTHs LMBHUIM3ALINH,
OBJIQICHUEM SI3BIKOM MaT€MaTHKM M MaTeMaTHYeCKOM KyJbTYpOH Kak CpEeICTBOM IIO3HAHUS MUDA,
OBJIa/ICHUEM IPOCTEHIINMH HaBBIKAMH HUCCIIEIOBATENbCKOMN AEeATEIIbHOCTH;

6) ¢usuyeckoe BocnUTaHUe, (OPMHPOBAHHME KYJbTYPbl 3A0POBbSI M 3MOLUOHAJIBLHOIO
Oaromostyumusi:

TOTOBHOCTBIO TNPHUMEHATh MAaTEMAaTHYECKHE 3HAHWS B HMHTEPECAX CBOETO 3/I0pOBBS, BEACHUS
3I0pOBOTO 00pasza XHU3HU (340pPOBOE MUTAaHWE, cOaJaHCHPOBAHHBIM PEXWUM 3aHITUH W OTAbIXA,
peryinsipHast (u3ndeckas aKTHBHOCTB), COPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, TPU3HAHUEM CBOETO
npaBa Ha OLIMOKY W TaKOTO e MpaBa JAPYroro 4eloBeKa;

7) 3K0JI0THYECKOEe BOCTIMTAHUE:

OpHEHTallMell Ha MPUMEHEHHWE MaTeMaTHYeCKHX 3HAHWW [JIsl pEelIeHus] 3afad B 00JIaCTH
COXPAHHOCTH OKpYXKarolled cpeibl, TNIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOYKHBIX INOCIEACTBHH
UL OKPYXAaloLEeH Cpeabl, OCO3HAHMUEM TJI00ATBHOrO XapakTepa SKOJOTHUYECKHX MPOOJIeM W MyTed HX
pelLIeHus;

8) aganTanus K M3MEHAIOIMMCS YCJIOBUSIM CONHATBHON U MPUPOAHON cpeabl:



TOTOBHOCTBIO K JCWCTBHSM B YCJIOBHSAX HEONPEAENEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AESTeTHHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y JPYTUX JIIONEH,
MprOOpeTaTh B COBMECTHOM JEATEFHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIH U3 OTBITA IPYTHX;

HEOOXOIMMOCTHIO B (DOPMHUPOBAHUHU HOBBIX 3HAHWH, B TOM YHCIe (DOPMYIIMPOBATh UAEH, TTOHITHSA,
TUNOTE3bl 00 O0O0BeKTaxX M SABIEHUSIX, B TOM YHCIIE paHEe HEW3BECTHBIX, OCO3HaBaTh AE(UIINTHI
cOOCTBEHHBIX 3HAHUN M KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE pPa3BHUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYaIllMIO Kak
BBI30B, TPeOYIOMIHIA KOHTPMEP, KOPPEKTHPOBATH IPUHUMAEMbBIE PEIICHHS U IEHCTBHA, (DOPMYIUPOBATh U
OIIEHWBATh PUCKH U TIOCIEACTBHS, (DOPMHUPOBATH OTIBIT.

METANPEJIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHHBepPCaJIbHbIe Y4eOHbIe AeiicTBUA

Ba3zoBble Jornuyeckue AeicTBHUA:

BBISBIISITH U XapaKTEPH30BaTh CYIIECTBEHHbIC IPU3HAKK MaTEMAaTHUECKUX 00BEKTOB, TOHSATHH,
OTHOIICHUH MEXIy HOHATHSIMH, (HOpMyIHUpOBaTH ONpENETCHUs] IOHSATHH, yCTaHABINBAaTh
CYIIECTBEHHBIN MPH3HAK KJIACCU(HUKAIINH, OCHOBAHHS /ISl 000OIICHUS U CPAaBHEHUS, KPUTEPHH
IPOBOJIMMOTO aHAIIN3A,;

BOCIIPHHUMATh, (OPMYJIHPOBaTh W MNpPeoOpa3oBBIBATh CYXKACHUS: YTBEPIAUTEIbHBIE H
OTpHLIATeNbHbIE, EANHUYHBIC, YACTHBIC H O0IINE, YCIOBHBIE;

BBIBISITH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W IPOTHUBOpEYHs B (haKTax,
JAHHBIX, HAONMIOACHUSIX M YTBEPXKICHUAX, TNpeajaraTb KPUTCPHUH JJsI  BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYHIA;

Je7aTh BBIBOJBI C WCIIOJB30BAHMEM 3aKOHOB JIOTWKH, ACAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUECHUN, YMO3aKIOYEHUI 10 aHANIOTUY;

pa3duparh JOKa3aTeNbCTBA MATEMATHYECKHX YTBEPXKIEHHH (IpsMble W OT HPOTUBHOIO),
IPOBOJIUTE  CaMOCTOATENIBHO  HECIIOKHBIE — JIOKA3aTelNbCTBA MAaTEMAaTHYeCKHX  (aKTOB,
BBICTPAMBATh APryMEHTAlMIO, TIPHBOIUTH IPUMEPHl W KOHTPIPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh croco0 perieHusi yueOHOoW 3ajauu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHHS,
BBIOMPATh HAHOOJIEe MOIXOASIINN ¢ YIETOM CaMOCTOSTENLHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBblIe ucciieoBaTe/IbCKHe JeHCTBHSA.

UCIIOJIb30BaTh BOIMPOCHI KAaK HMCCIIEAOBATEIbCKHI MHCTPYMEHT MO3HaHUs, (OpPMYIUPOBATH
BOMPOCHI, (HUKCHUPYIOIIWE MPOTHBOpEYHE, MpPOoOJIeMy, CaMOCTOSITEIBHO YyCTaHABIMBAThH
HCKOMOE U JIaHHOE, (POPMHPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO MO3HIINI0, MHEHHUE;
IPOBOJIUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IIaHY HECIIOXKHBIN KCIIEPUMEHT, HEOOIIbIIIoe
UCCIIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro O0OBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXIY COOOM;

CaMOCTOSTEIBHO (OPMYIMPOBAaTh OOOOMICHUS M BBIBOJBI IO pe3yJbTaTaM HpPOBEAEHHOTO
HaOJIIOICHHS, MCCIIeIOBAaHHs, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJbTAaTOB, BBIBOJIOB
1 0000IIEHHI;

IIPOrHO3UPOBATH BO3MOKHOC PA3BUTUC MPOUECCA, a TAKIKE BbIABUI'aTh IMPEAIIOIOXKEHUA O €TI0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ nndopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTH WH(OPMAIMH, JAHHBIX, HEOOXOJUMBIX JUIS
pelIeHus 3a1a4u;

BBIOMpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBaTb W HWHTEPIPETHPOBaTH HMHGOPMALHIO
Pa3INYHBIX BUJIOB U (OPM TIpE/ICTABICHYIS,

BBIOMpaTh (opMy mpencTaBieHus HHOOpMAMKM M WIUIIOCTPUPOBATH pELIaeMble 3aJadyd
CXeMaMH, IuarpaMMaMu, HTHOU rpaKoi 1 NX KOMOUHALUSIMU;



OIICHWBATh HAAGKHOCTh HWHPOPMAIMHM MO KPUTEPUSM, NPE/UIOKCHHBIM YYUTEICM WIIH
c(hopMyITUPOBaHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe eliCTBUS:

BOCHPHUHAMATh U (OPMYJIHPOBATH CYXICHHS B COOTBETCTBHH C YCIOBHSIMH W LEISMH
oO01IeHus, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, AaBaTh IMOSICHEHHS IO XOJy peIleHHs 3aAadd, KOMMEHTHPOBAThb IONTYyYEHHBIH
pe3ynbTarT;

B XoJ/le OOCYXIEeHHS 3a/JaBaTh BOMIPOCHI IO CYIIECTBY OOCYXTaeMOl TEeMbI, MPOOIEMEI,
pemraemMoil 3a71a4n, BHICKA3bIBaTh WIEH, HAIlCICHHBIC HA TOMCK PEIICHHS, COTOCTABISTH CBOH
CY)XICHUS C CY)KICHUSIMHU JPYTHX YYaCTHHUKOB HAJIOra, OOHAPYKUBATh PA3IN4Ue M CXOJCTBO
HO3UINH, B KOPPEKTHOH hopme HOopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKECHUS;
NPEACTABIATh pe3yJabTaThl peIIeHUs 3aJayd, OJKCIIEPUMEHTa, WCCIEAOBaHUs, IPOEKTa,
CaMOCTOSITETIBHO BBIOMpATh (OpMAT BBICTYIUIGHHS C Yy4ETOM 3agad Mpe3eHTAlMd W
0COOEHHOCTEW ayTUTOPHH;

MOHUMATh M HCIONb30BaTh MPEUMYIIECTBA KOMAaHIHOM W HMHIMBHIAYAIBHOW pabOTHI IMpH
peUICHUN y‘-IC6HbIX MaTEMaTHYCCKUX 3a1a4;

NPUHAMATH [EJTb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTaHHM3AIIMI0 COBMECTHOM
paboThl, pacmpeaensiTh BUABI paboT, JOTOBApUBATHCS, OOCYKAATh MPOLECC W PE3yibTaT
paboThI, 0000IIIaTh MHEHHS HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYMIOBHIX ¢opMax paboTel (0OCykneHus, oOMEH MHEHHSMH, MO3TOBBIE
IITYPMBI U JIPyTHE), BBIIOJHATH CBOIO 4acTh PabOTHI M KOOPIMHHUPOBATH CBOM JCHCTBHUS C
JIPYTMMU 4ICHAMU KOMaHIIbI, OICHMBATh KAaueCTBO CBOErO BKJIaja B OOIIMIA MPOIYKT IO
KpUTEPHSIM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

PeryasiTuBHBIE YHHBEPCAJIbHbIE y4eOHbIE TelHCTBUSA
Camoopranu3aums:

CaMOCTOSITETIbHO COCTaBJIATH IUIAH, aJrOPUTM pPELICHUs 3a1auyd (WM ero 4acThb), BhIOMpaThb
crnoco0 pemieHdss ¢ Y4€TOM MMEIOIIMXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPHAHTHI PEILICHUH C y4€TOM HOBOM MH(pOpMAaLUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

BIAJETh CIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTpOJI IIpoliecca U pe3yibTaTa pelleHHs
MaTeMaTHYeCKOH 3a/1a4H,;

MPEBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPH pEIIEHHWH 3a]add, BHOCHUTH
KOPPEKTUBBI B JICATENFHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAaWJICHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa JESITEIbHOCTH MOCTaBICHHON L€ M YCIOBHSM,
OOBSICHATh TPUYUHBI JOCTHXXCHUS MU HEJIOCTIKEHUS LeNH, HaXOAWUTh OIIMOKY, JaBaThb
OIIEHKY IPHOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIBTATBI

K konity oOyuenus B 7 Kjacce 00y4aONIHNACS MONyYUT CICAYIONINE MPEIMETHBIC PE3yIbTAThI:
Yucna v BHIYUCIEHUS
BrimonHsATh, codeTas YCTHBIE UM TNHCHMEHHBIE MPHEMBI, apuMeTHdecKue JeHCTBHS C

palMOHAIBHBIMU YHCIIAMHU.
HaxonuTh 3HaueHUS YMCIOBBIX BBIPAKCHWH, MPUMEHSTh Pa3HOOOpAa3HBIE CIIOCOOBI W TPUEMBI

BBIUMCIICHNS 3HaYeHUH APOOHBIX BRIPAKEHUH, COIEPIKAIIIX OOBIKHOBEHHBIE U IECATHYHBIE APOOH.
[epexoauTs OT OHOM (HOPMBI 3aMKMCH YUCEN K JIPYyroi (IpeoOpa3oBhIBaTh JACCATHYHYIO JAPOOH B
OOBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHYHYIO IPOOD).
CpaBHUBATH U yNOPSIOUNBATH PALIMOHAIBHBIE YUCIIA.
OxpyryiaTh yucna.



BBIONHAT NPUKUAKY W OLEHKY pe3ysbTaTa BBIYHCICHWH, OLICHKY 3HAQ4YEHHUH YHCIIOBBIX
BBIPaXCHUN. BBINONHATE AEHCTBUSA CO CTENEHAMH C HaTypaJIbHBIMU ITOKA3aTEIISMU.

IIpuMeHATh MPU3HAKY IENUMOCTH, PA3JI0KEHUE Ha MHOKUTENIN HATYPaIbHBIX YHCEIL.

PemaTts DNpakTHKO-OPUEHTHPOBAaHHBIE  3aJa4yd, CBSI3aHHBIE C  OTHOIICHUEM  BEJIMYMH,
MIPOMOPIUOHAIBHOCTBIO BEIUYHH, IPOLIEHTaMH, HHTEPIPETHPOBATh PE3YIbTATHl PEIICHUS 3axad C
yu€TOM OrpaHHUYEHUIl, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIPpasKeHUsI

Hcnonp3oBaTh anreOpandeckyr0 TEPMHUHOJIOTHMIO M CHMBOJIMKY, IPUMEHATH €€ B IIpolecce
OCBOEHUS y4eOHOTO MaTepraia.

Haxonuts 3HaueHns OyKBEHHBIX BBIPKEHUI [IPU 33JaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHMs LEJIOTO BHIPRKEHUS B MHOTOWIEH IPHUBEACHUEM IOJOOHBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BBINOMHATE YMHOKEHHE OJHOWICHA HA MHOTOWIEH M MHOTOYJIEHA HAa MHOTOWIEH, NPHUMEHATH
(dbopMyIbl KBagpaTa CyMMBI U KBaipaTa pa3HOCTH.

OcCyIecTBIATh PA3I0KEHUE MHOIOWICHOB HAa MHOXMWTEJIN C IIOMOIIBIO BBIHECEHHS 3a CKOOKH
00I11€r0 MHOKUTEJIS], TPYIIIIMPOBKH CIIaraeMbIX, IPUMEHEHUs (POPMYIT COKPAIIEHHOTO YMHOXKEHUSI.

[TpumenaTes npeoOpa3oBaHMs MHOTOWICHOB ISl PEILICHUS Pa3iM4YHBIX 3aJad W3 MaTeMaTHKH,
CMEXHBIX IPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypalbHBIMH IIOKa3aTeIsIMH [UIsl TPeoOpa3oBaHUs
BBIPAKECHUU.

YpaBHeHNs 1 HEPABEHCTBA

PemaTe nuHelHbIe YpaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSISI IIPABUIIA NIEPEX01a OT UCXOIHOTO
ypaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepsTh, ABIsSETCS JIM YHUCIO KOPHEM YpPaBHEHUSI.

[TpumensaTs rpaduyeckre METObl IPU PEILICHUH JTIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

[MonOupate mpUMepHl Map YHCEN, SBISIONIMXCS PEUICHHEM JMHEHHOTO YpaBHEHHS C JBYyMS
MepPEeMEHHBIMH.

CTpouTh B KOOPAMHATHOH IJIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C JBYMs TePEMEHHBIMH,
MOJIB3YSCh TPa(UKOM, TIPUBOJIUTH IPUMEPHI PEICHHs ypaBHEHUSI.

Pemrath cucteMsl ABYX JIMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMH, B TOM YHUCIIEe TpadUUecKH.

CocTaBnaTe W pemarh JUHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YPaBHEHHUH MO YCIOBHUIO
3aJa4M, HTHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4H MOIY4YE€HHBIH pe3ysbTar.

DyHKUNH

N306paxaTh Ha KOOPAMHATHOM NMPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJMHATAM, JIy4H,
OTPE3KH, HHTEPBAJIBI, 3AMHACHIBATH YMCIOBbIC TIPOMEKYTKH Ha alredpandeckoM si3bIKe.

OTMe4aTh B KOOPJIUHATHOW IUIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpJIWHATaM, CTPOUTH Tpaduku
nHeHHBIX QyHKIui. Ctpouts rpaduk GyHKINY Y = [X|.

OnuceiBaTh ¢ MOMOMIBIO (QYHKIMA HM3BECTHBIE 3aBHCUMOCTH MEXAY BEIMYHMHAMH: CKOPOCTH,
BpEMs1, paCCTOSIHUE, [IeHa, KOJMYECTBO, CTOMMOCTb, TIPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHue (yHKINY 110 3HAYECHUIO €€ apryMeHTa.

Ilonumate rpaduueckuii cnoco0d NpeAcTaBIeHUS W aHaidu3a HHGOpMALWH, W3BIEKaTb H
MHTEPIPETUPOBATh HHPOPMAIHIO U3 TPAPHUKOB PETLHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K koH11y 00yueHus B 8 kj1acce 00yJarOIMNACS MOIyYUT CICAYIOMINE MIPEIMETHBIC PE3yIbTaTh:

Ymucna v BBIYUCICHAS

Hcnone30BaTh HavallbHbIE PECTABIECHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YUCEN JUISI CPAaBHEHHUS,
OKPYTJIEHUS U BBIYHMCIICHUI, N300paaTh AEHCTBUTENBHBIE YUCIA TOYKAMH Ha KOOPAWHATHOM MPSMO.

[IpumensTs moHATHE apU(METHYECKOrO KBAAPATHOTO KOPHS, HAaXOAWTh KBAJApaTHBIE KOPHH,
UCIIOJIB3YSl P HEOOXOIUMOCTH KaJIbKYJISITOP, BBHINOJHATH NPeoOpa30BaHUs BHIPAKEHHUH, COJEPIKAINX
KBaJIpaTHbIE KOPHHM, UCTIOJb3Yys CBOMCTBAa KOPHEN.

Hcnonp3oBaTh 3amucu OONBIIMX M MAJIBIX YHCEN C MOMOIIBIO JIECSITUYHBIX Opo0eil U cremeHeil
ymcna 10.

Auare0panvecKue BbIPasKeHH



IIpuMeHSTh TOHSATHE CTETEHU C LIENBIM MOKA3aTesleM, BBIONHATh MPeo0pa30BaHUs BBIPAXKECHHIA,
COZIEpKAIIMX CTENEHU C LIEJbIM IOKA3aTEIEM.

BrITIOTHATE TOXIECTBEHHBIE MPEOOpa30BaHMS PAIMOHATBHBIX BBIPAKEHHA Ha OCHOBE IPABILII
JIEHCTBUI HAJ MHOTOWICHAMH M anTe0pandecKuMU IpOOSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUICH HA MHOXKUTEIIH.

IIpumensaTh TpeoOpa3oBaHWsl BBIPAXKEHUH IS PEUICHWS Pa3IUYHBIX 3a1a4 W3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEATbHON IPAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pewate nuHeliHble, KBaApAaTHBIC YPAaBHEHHSI U PALMOHANbHBIC YPABHEHUS, CBOASAILMECS K HUM,
CHCTEMBI JIBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMU.

IIpoBOoIWUThE MPOCTEHIINE HCCIEIOBAHUS YPAaBHEHUHM K CHCTEM YpPAaBHEHHI, B TOM 4YHUCIE C
MpUMEHEHHEM TpadUUYecKuX IpeACTaBIeHnH (yCTaHABIMBATh, MMEET M ypaBHEHWE WM CHCTEMa
ypaBHEHUH peIIeHHs, €CIIi IMEET, TO CKOJIBKO, U ITpodee).

IlepexonuTts OT cioBecHOW (HOPMYIHPOBKH 33Jadu K €€ anreOpamdecKoil MOAETH C IIOMOIIBIO
COCTaBJICHUS] YPABHEHUSI WJIA CUCTEMbl YPABHEHHWI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4d MOJIYYECHHBIN pe3yJIbTaT.

[IpuMeHsATP CBOWCTBA YHKCIOBBIX HEPABEHCTB [JIsl CPAaBHEHUS, OLCHKH, pPEIIaTh JIMHEWHbIE
HEPaBEHCTBA C OJHOW IMEPEeMEHHOW M WX CHCTEMBI, N1aBaTh I'padUyecKyl0 WILTFOCTPAIlMI0 MHOXKECTBA
peLIeHUi HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIUH

[ToHumath W HCIONB30BAaTh (YHKIMOHAIBHBIC TOHSATHA W SI3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYCHNUs), OMpeNeNATh 3HaueHHe (QYHKIMU 10 3HAYCHHWIO apryMeHTa, OMNpEeAessaTh CBOWCTBA
¢GyHKIMH 110 €€ TpaduKy.

Crpouts rpaduku deMeHTapHbIX QYHKINH BUA:

y=k/X,y =x2,y = X3,y = x|, y = VX, OIIHCBIBaTH CBOMACTBA YHCIOBOIT (PYHKIHH 110 &8 rpaduKYy.

K kon1y o0yuenus B 9 kjacce 00ydaronuiics MOIYIUT CIEAYIONINE TPeIMETHBIE Pe3yIbTATHI:

Yncaa 1 BBIYMCTCHUS

CpaBHHBATh U YIOPSAIOUMBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIE YHCTIA.

BrimonmHAT apudMeTHUECKUEe IEHCTBHS C PpAlMOHANBHBIMH YHCIAMHU, COYeTas YCTHBIE U
MUCHhMEHHBIE IPUEMBI, BBIIOIHATH BRIUMCICHUS C UPPALIMOHATIBHBIMU YHCIaMHU.

Haxoguth 3HaueHus cTemeHeW C ILENbIMH TIOKa3aTelsiMH M KOPHEW, BBIYHMCIATH 3HAUYEHUS
YUCIIOBBIX BBIPAXKEHUM.

OKpyriiTh AEWCTBUTENbHBIE YHCIA, BBIMOJHATH NPUKUAKY pe3yibTaTa BBIYMCICHHUH, OLIEHKY
YUCIIOBBIX BBIPAXKEHUM.

YpaBHeHHs M HepaBEeHCTBA

Pemarp nuHeilHbIe M KBaJpaTHbIE YpaBHEHUS, YpPaBHEHMS, CBOIIMECS K HHUM, MpOCTeHIIne
JIpOOHO-paOHATEHBIE YPAaBHEHUSI.

Pemarp cuctembl ABYX JHMHEHHBIX YpaBHEHMH C JBYMsA II€PEMEHHBIMH W CHCTEMBI ABYX
ypaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE SIBISETCS JTUHEHHBIM.

Pemrath TekcTOBBIE 33aUl AITeOpPanIECKUM CIIOCOOOM C ITOMOIIBIO COCTABJICHUS YPaBHEHUS WIIH
CHCTEMBI IByX yPaBHEHHH C ABYMS MEPEMEHHBIMH.

IIpoBOINTE TPOCTEHIINE HCCIECIOBAHUS YPABHEHUNM M CHCTEM YPAaBHEHHMH, B TOM 4YHUCIE C
MpUMEHEHHEM TpadUUYecKuX IpeNCTaBIeHni (yCcTaHAaBIMBAaTh, MMEET T ypaBHEHHWE WIH CHCTEMaA
YpaBHEHUH pelIeHns, €CIIi IMEET, TO CKOJIBKO, U TIpoyee).

PemaTs nuHEHBIE HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHHEe HEPAaBEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aMCBIBATH PELICHHE C TIOMOILBIO CHMBOJIOB.

Pemate cucTeMbl JTUHEHHBIX HEPAaBEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOYAIOIIME KBaJpaTHOE
HEPaBEHCTBO, M300paXaTh PEIICHNE CUCTEMbl HEPAaBEHCTB Ha YHCIOBOM MPSMOM, 3aMUCHIBATh PEIICHUE C
MTOMOIIIBIO CHMBOJIOB.

Hcnons30BaTh HEPaBEHCTBA NIPH PEILICHUH PA3IMYHBIX 3a/1a4.

DOyHKIUH



PacriozHaBaTh (yHKIMM HW3YYCHHBIX BHAOB. I[lOKa3plBaTh CXEMaTHYECKH pACIOJOKEHHE Ha
KOOPJMHATHOM TIOCKOCTH rpadukoB GpyHKuumi Buma: y = kx, y =kx + b,y = k/x,y =ax2 + bx +c,y =
X3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HaUYECHHI KOIDPHIUEHTOB, OMHCHIBATH CBOMCTBA (YHKIIHIA.

Crtpouth U H300pa’kaTh CXeMaTHUECKH TpaduKy KBaApaTHUHBIX (QYHKIHIA, OMHUCHIBATH CBOWCTBA
KBaJpaTHYHBIX (YHKLIUH 10 UX TpaduKaM.

Pacno3naBaTh KBaJpaTWuHyl0 (QYHKUOUIO 1O (opMmyse, MPUBOAUTH HPUMEPHl KBaIpaTHUYHBIX
¢byHKUMI U3 peanbHOM )KU3HH, (PU3UKH, TEOMETPHUH.

Yucji0BbIE MOCT€10BATETHHOCTH U MPOTPeCCHH

Pacno3naBaTh apuMeTHYECKYIO H TEOMETPUUYECKYIO POTPECCHUU MPH Pa3HbIX CIIOCO0axX 3aJaHMs.

BBINONHATE BBIYHMCICHUS C HCIONB30BaHWEM (OpMyn N-ro ujeHa apudMETHYECKOH W
T€OMETPUYECKON IPOrpeccuii, CyMMbI IEPBBIX N YIEHOB.

N300pakaTh WieHbI IOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAUHATHOM IUIOCKOCTH.

Pemate 3amaum, cBsI3aHHBIE C YHCIOBBIMU IOCIENOBAaTENBHOCTSIMM, B TOM 4YHCIE 3aJadd W3
PeabHOM KU3HU (C UCTIOIH30BAHUEM KaJIbKYIATOPA, MUGPOBBIX TEXHOJIOTHH).



