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AenapTaMeHT 00pa3oBaHust
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PaccmoTpeno [Ipunsaro YTBepxkaaro

Ha 3aceganuu MO Ha 3aceganuu HMC Hupextop MBOY Jluneit No4(

[Ipotokoin Ne 7 IIpoTtokon Ne 7 /H.C. YMHOBa/

ot 16.06.2014 ot 16.06.2014

[Ipencenarens MO [Ipencenarens HMC [Tpukas Ne 049 ot 01.09.2014
/V1.B. AutumnoBa/ /H.I'. MankoBa/

PABOYASA TIPOI'PAMMA

IO YYEBHOMY ITPEIMETY
«AJITEBPA 1 MATEMATUYECKHWHA AHAJIN3»
(11 kmacc)
KommuecTBO yacoB B Heaer0- 6 4acoB

KommnuectBo 4acos B rog —210 yacoB

ABTOpBI:

Manxkosa H.I'., Autuniosa 11.B.,
Hynkxuna T.I'., Benukanosa C.10.,
Koxesnukona T.C., Ky3nenona 10.A.,
Mansmmes U.I'., Crenmanosa JI.H.
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IHosicHuTe IbHAS 3aNIMCKA

[Iporpamma cocTaBiieHa B COOTBETCTBUM ¢ TpeboBanusimu DenepanbHOro
roCyapCTBEHHOTO0 00pa30BaTENbHOTO CTaHJapTa BTOPOTO MOKOJIEHUS OCHOBHOTO
oO1rero o0pa3zoBaHusi, MPUMEPHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
no MareMatuke (COOpHUK HOPMATUBHBIX TOKYMEHTOB. Marematuka / [Iporpamma
MOJITOTOBJIEHA MHCTUTYTOM CTpaTErMuecKuX ucciaeaoBaHuii B oopazoBanuu PAO.
Hayunbsie pykoBoguTenu — wuneH koppecnoHaeHT PAO A. M. KoHpakos,
akanemuk PAO JLII.Ke3una, CocraButenr — E.C.CaBuHOB.), mpu pa3paboTke
JAHHOM MPOTPaMMBbI YUUTHIBAJICS OTBIT KOJUICKTHBA YIUTEICH MaTeMaTUKH JIUTISS
Ne 40, nakomnennsii ¢ 1961 roma, korga mKona HMMeNa CTaryc (PU3UKO-
MaTEMaTUYECKOro Y4EeOHOro 3aBe/ICHHs. JTOT OMNbIT, & TAKKE COLMAJIbHBIN 3aKas3
ydypenuTenei M oOmiecTBa MO3BOJIMJI CAelaTh BBIBOABI O HEOOXOIMMOCTH
KOPPEKTUPOBKU 3TOW TPOTpaMMbl M €€ TECHOW MPUBI3KK K MPOTpaMMe II0
bu3KKe, 4TO U peaTM30BaHO B JIUIIEE.

ABTOpBI yueOHOW TporpamMmbl TpENIararoT COOCTBEHHBIM MOAXOJ B YaCTU
CTPYKTYUPOBaHHUSI y4yeOHOTO MaTepHuaya, ONpENeSCHUsI IMOCIeI0BaTeIbHOCTH
U3Y4YeHHUs ITOr0 Marepuaia, a Takke MyTed (QopMHUpOBaHUS CHUCTEMbl 3HAHUH,
YMEHUN U CHOCOOOB JIEATENBHOCTH, PAa3BUTHUS U collMalu3anuu ydammxcs. [Ipu
ATOM JlaHHas TMporpamMMma COJIEUCTBYET COXPaHEHUIO €UHOT0 00pa30oBaTEIHLHOTO
MPOCTPAHCTBA, HE CKOBBIBAsI TBOPUECKOW MHUIIMATHBBI YUUTENEH, MPEIOCTaBISET
HIMPOKHE BO3MOXHOCTH JUIsl peaM3aly Pa3IMYHBIX MOJIXOJ0B K IMOCTPOEHUIO
y4eOHOro Kypca.

[IpencraBnenHas yuyeOHas mporpamma sIBJISICTCSl MOBBIIIEHHOMN, YYUTHIBAOIICH
TpeOOBaHMsI TOCYJapCTBEHHBIX O00pa30BATENIbHBIX CTAHJIAPTOB, COTJIACYETCS C
CoJIep>KaHMeM yueOHBIX MporpamMM Mo APYruM ydueOHbIM npeameram. [Iporpamma
IpeaHa3HaYeHa AJis IIKOJIbI C YIIIYyOJIeHHBIM U3yYE€HUEM MAaTEMATHKHU.

Hean o0yuenust

» (QopmupoBaHuE MPEACTABICHUI O MAaTEMAaTHKE KaK YHHBEPCATHHOM SI3BIKE
HAyKH, CPEJICTBE MOJCIUPOBAHUS ABJICHUH U MTPOIIECCOB, 00 UIIEAX U
METO/IaX MaTEMaTHKH;

» Ppa3BUTHE JOTHYECKOTO MBINIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaXCHMS,
AITOPUTMHUYECKON KYJIbTYPbl, KPHTUYHOCTH MBIIIJICHUSI HA YPOBHE,
HEO0OXOMMOM JIJ1s1 OOyUEHHUSI B BBICIIICH IITKOJIE IO COOTBETCTBYIOMICH
CIEUAIBHOCTH, B Oyayuiel npodecCUOHAIBHOM NeSITEIbHOCTH;

» OBJIaJICHNE MaTeMaTHYCCKUMH 3HAHUSIMH M YMEHUSIMH, HCOOXOMMBIMH B
TTOBCEHEBHOM JKM3HU, a TAKXKE JIJI U3YUCHUS IITKOJIBHBIX €CTECTBEHHO-
HAyYHBIX TUCIUTLIMH Ha TIPO(QHUIEHOM YPOBHE, IS TTOTYYCHUS
oOpa3zoBaHus B 00JIaCTAX, TPEOYIOMIMX YIITyOJIeHHON MaTeMaTHYECKOM
MOJTOTOBKY;

» BOCIIUTaHUE CPEACTBAMHM MAaTEMATUKU KYJIbTYPhl JIMYHOCTH (OTHOIICHHE K
MaTeMaTHKe KaK K 9acTH 00IIeUeI0BeUYeCKON KyJIbTYpPhl, 3HAKOMCTBO C
WCTOpPUEH Pa3BUTH MaTEMaTUKU, TOHUMAaHUE 3HAYUMOCTH MaTeMaTHUKU JJIsI
OOIIIECTBEHHOTO Iporpecca.

OcHoBHBIE TPEOOBAHMS K YPOBHIO NMOATOTOBKH Y4alIUXCs



VYyamumecs: 107KHBI 3HaTh/ IOHUMATh
» 3HAYCHHE MAaTeMaTHYeCKOW HAyKH JUIs PeUIeHHs 3a]ad, BOSHUKAIOIIUX B
TEOPUU U NPAKTUKE;
» 3Ha4YCHHE MPAKTUKH U BOINPOCOB , BO3HUKAIOIINX B CAMOM MaTeMaTHKe, JUIs
(opMUPOBAHUA U PA3BUTHUS MATEMATUYECKON HAYKU;
» YHHUBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTMKH MaTeMaTHYECKUX PaCCyXICHUH,
UX IPUMEHEHUMOCTh BO BCEX 00JIACTSAX UEIOBEUECKOM 1EeATENbHOCTH;
» BEpOSATHOCTHBIN XapaKTep Pas3IMUHBIX MMPOIECCOB OKPYKAIOMIETO MUPA.
Ha u3ydyenue npenMera oTBoauTCs 6 4acoB B Henento, Bcero 210 yacoB B Tof.

Coaep:xxanue Kypca 00y4yeHUs

1. CrenenHasi, moka3zatejbHasi U Jjorapupmuyeckasi yHKUUU

[ToBTOpenue. CreneHHas GyHKUUA C PAIlMOHAIBHBIM TOKA3aTEIEM.

[TokazaTenbHast (GYHKIHSA HAa MHOXECTBE pPAIMOHAIBHBIX M JIEWCTBUTEIIbHBIX
yucen. CpoiictBa mokazarenbHOM — QyHkiuu. CreneHHas  QyHKIUS  C
UppallMOHATIBHBIM  TIOKa3zaTeneM. llocTpoeHune rpadukoB, CBSI3aHHBIX C
nokasatesibHON (yHKIHEH, rpadgukoB GyHKIMM BUAA y =g"'™ .
Perienrie mokaszaTeabHbIX YPABHEHUN: METOJ NMPUBEACHUS K OJJTHOMY OCHOBAHMIO,
METO/I BBIHECEHHUS OOIIEro MHOKHUTEIS, YPaBHCHUS, PUBOAUMBIC K KBAIPATHOMY
W YpPaBHCHHSAM BBICIIMX CTEICHEH, OIHOPOIHBIC ITOKA3aTCIbHBIC ypaBHEHUS.
CrenenHo-nioka3arenbHble GyHKIMU. CTENEHHO-TIOKA3aTelIbHbIE YPABHEHHS.
Pemenue nokazarenbHbIX HEPABEHCTB.
Omnpenenenue norapudma. OcHOBHOe Jnorapudmuueckoe ToxaecTBo. CBoHCTBa
norapudmMoB. PopMyIibl Mepexoia OT OJHOTO OCHOBaHUS JIoTapudma K JAPyromy.
ToxecTBeHHbIE TPEOOpa30BaHuUs JOTAPU(PMUUECKUX BIPAKECHU.
Jlorapudmuueckass (GyHKIHMS Kak oOOpaTHas TOKa3aTeIbHOW M €€ CBOMCTBA.
[Toctpoenue rpadukoB GyHKIMNA, CBS3aHHBIX C JorapupmMuydeckod (QyHKIHEH,
rpadukoB ¢yHKIui Buga y =log, f(x)
Hatypanbhbiit norapudm. [IponsBojiHbIe MOKa3aTEIbHBIX U JIOTapUMUUECKUX
byukiuit. IlpousBojgHas CTENMEHHOWM QYHKUUM € JHOOBIM JICHCTBUTEIIBHBIM
nokasaresieM. [Ipon3BogHas CTENEHHO-TIOKA3aTENbHOU (PYHKIIUH.
CpaBHEeHHE pPOCTa CTENEHHOMW, MOKa3aTeIbHON W Jorapudmudeckor (QyHKIIHA.
[TocTpoenue rpadukoB GyHKIIHIA ¢ TOMOIIBIO TPOU3BOIHOM.
Pemenne norapudMuyeckux ypaBHEHUW: METOABl JIOTApUDMHUPOBAHUS U
MOTCHIIUPOBAHUS, YPABHEHHS, MPUBOJAMMBIC K KBaJIpPAaTHHIM YPaBHEHUSM WIIH
YpaBHEHUSIM BBICIIUX CTETICHEHW, ypaBHEHHs C Jiorapudmamu, coaepKarumMu
HEU3BECTHOE B OCHOBAHUMU.
Pemmenue norapu)Mu4ecKux HEPaBEHCTB.
Perenue nppannoHanbHbIX ypaBHEHUI: CIOCO0 yeIUHEHUSI paJiuKalia, CBEJEHUE K
KBaIpaTHOMY YPaBHEHHIO, CBEICHUE K pallMOHAIBHOU CUCTEME.
Pemenne uppannoHaibHBIX HEPABCHCTB.

2. TpuroHomerpuyeckue ypaBHeHHUsI  HEPABEHCTBA



PelieHrie  TPUTOHOMETPUYECKUX YypaBHEHUH (pallMOHalbHAsi MOJCTAHOBKA,
yYpaBHEHUS BBICOKOU CTETEHH, YPABHEHUS C MOJIYJIEM U PATUKATIOM).
Pemienne TpUroHOMETpUYECKUX YPABHEHHUM U3 IK3aMEHAIIMOHHBIX padoT
Peuienre TpUroHOMETPUYECKUX HEPABEHCTB.

3. IloBTOpenue

4. OOpaTHble TPpUTOHOMeETpUYecKUEe PyHKIIUN
OOpatHble TPUrOHOMETpUYECKHE (DYHKIINH, UX CBOMCTBA U TpadUKu.
Briuncnenne 3HaYE€HHN BBIPAXKEHUW W JOKA3aTEIIbCTBO TOXKIECTB, COJCPIKAIINX
oOpaTHble TpUrOHOMeTpHuueckue (yHKIuuU. PemieHue mpocTedmx ypaBHEHUH H
HEPABEHCTB C OOPATHHIMU TPUTOHOMETPUUECKUMU (DYHKIIUSIMHU.

5. MHorowieHbl HECKOJbKHMX MNepeMeHHbIX. CHucTeMbl YpaBHeHUH WM

HEPaBEHCTB

[leapie pamuwoHanmbHBIE (QYHKIIMM OT HECKOJBKUX TMepeMeHHbIX. CHCTeMbl
ypaBHeHUW. PemeHne cucTeMbl, PaBHOCUIIBHBIE CHUCTEMBL. |eomMeTpuyecKui
CMbICT pemieHus cucteMbl. (COBOKYNHOCTh YpaBHEHHH U €€ PpEIICHHE.
HccnenoBanue JIMHEMHOW CUCTEMBI C ABYMsI Heu3BeCTHbIMU. Meton ["aycca ns
pelieHus JIMHEHMHBIX CUCTEM YPaBHEHUM ¢ TpeMs U 00Jiee HEM3BECTHBIMU.
Pemenne HeNWHEWHBIX CHUCTEM C JABYMs W 0Oojee HEU3BECTHBIMH: METOJ
MOACTAHOBKH, CIIOKEHUS, CUMMETPUYECKUE W OJHOPOAHBIE cUCTEMBbL. CHUCTEMBI
UppalMOHaIbHbIX YPAaBHCHUM.
Cucrembl NOKa3aTenbHBIX W Jiorapudmuueckux  ypaBHeHuH. Cucremsl
TPUTOHOMETPUYECKUX YPABHECHUM.

6. UnTerpan
OmnpeneneHue mnepBooOpa3HON U ee cBoicTBa. HeompeneneHHbI! HMHTErpal.
Tabnuunbie uHTErpaibl. HemocpeAaCTBEHHOE MHTETPUPOBAHUE, UHTETPUPOBAHUE
MOJICTAHOBKOW, WHTETPUPOBAHUE TPUTOHOMETPUUECKUX byHKIUH,
VHTETPUPOBAHUE 10 YACTSIM.
Onpenenennbiii uHterpan. llnomane kpuBonuHeHHON Tpaneuuein. dopmyna
Herotona-Jleitoauma (0e3 BbIBoza). BrrdmciieHne OINpeneneHHOro HWHTerpana.
Brruncnenue miomanay KpuBOJIMHEWHONW TpaneunH.
[Ipumenenue onpeneeHHOro MHTEerpaia K perieHuio GUu3ndeckux 3aaad.

7. MuddepeHunanbHbie ypaBHEHUs
duznueckre 3amauyd, NOpuUBoJANMEe K AuddepeHIuaIbHbIM  YpaBHEHUSIM
(panmnoaKTUBHBIN pacman, rapMOHUYECKUE koJiebanust ).OnpeneseHue
nuddepeHInanIbHOTO0 YPABHEHUS U €70 PEIeHUs. Y PaBHEHUS C pa3AeIsTIOIIUMUCS
MIEPEMEHHBIMH.

8. DJieMeHTbl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTH
HexoTtopbie komOMHaTOpHBIE 3amaud. JlBa mpuHIMIA KOMOWHATOPUKH.
[lepecTaHoBKH, pa3MenIeHUs] M coveTaHuss Oe3 MOBTOpeHHM. TpeyrojibHUK
[Tackans. BeiBom ¢opmynsl 6uHoma HproTona. Pa3menieHus, mepecTaHOBKUA H
COYETaHHUS C IOBTOPECHUSIMU.

9. KoMIuiekcHbIe YUCIa
OnpeneneHue  KOMIUIEKCHOTO — YHMCJIa, PABEHCTBO  KOMIUIEKCHBIX  YHCEl,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCJa, MOAYJb KOMIUIEKCHOTO YHUCIIA, CIIOKECHUE,
YMHOKEHUE U JEJICHHE KOMIUIEKCHBIX Yucell. Pelienne KBapaTHeIX YPaBHEHUM C



KOMIUIEKCHBIMU KO3 (UIIMEHTaMH, pEIIeHHuEe anreOpanvyeckux ypaBHEHUU Ha
0o0JaCTM  KOMIUIEKCHBIX 4Hceld. PernieHue ypaBHEHUH C€  KOMIUIEKCHBIMU
nepeMeHHbIMU.  [IpeoOpa3oBaHue  BBIp@KEHM,  BKIIOYAIOMIUX B ce0d
KOMILJIEKCHBIE YHCIIA.
Kowmmnekchass  miockocts.  TpuroHomerpuyeckas @opMa  HpeiCcTaBICHUS
KOMIIJIEKCHOTO 4Kcia. Bo3BeeHre KOMIUIEKCHBIX YHCENl B HATYPAJIbHYIO CTEIECHb
(bopmyna MyaBpa) u u3BieueHue KopHs N-oit creneHu (N € N) U3 KOMIIJIEKCHOTO
yucna. [locTpoeHHe  MHOXECTB TOYEK HA  KOMIUIEKCHOM  IUIOCKOCTH,
YIOBJIETBOPSIIOIIUX JaHHOMY YCJIOBHIO.
Pemenue 3amau no teme «KOMIUIEKCHBIE 4YMClIa» W3 MaTEPHAIOB BBITYCKHBIX
HK3aMEHOB.

10.IToBTOpPEHME
Pemienne nMHENHBIX YpPAaBHEHWHA M HEPABEHCTB C MOZAYJEM M IIapaMeTpPOM.
KBagpatueiii TpexwieH. Teopema Buera. VYcnoBus paclonoXeHHS KOPHEHR
KBaJIpaTHOTO TpPEXWIeHAa BHYTpPU (BHE, MpaBee, JieBee) MAAHHOTO IMPOMEXKYTKA.
Pemenue kBajipaTHBIX ypaBHEHUN 1 HEPABEHCTB C MApaMETPOM.
HccnenoBanust (QyHKIMM C TPUMEHEHHEM NPOU3BOJHOW, HauOoiblIne WU
HAaWMEHbIIIME 3HAYCHUsS (YHKIUU, YpPAaBHEHHE KacaTeJbHOW, MEepBOOOpa3HOI
byHKIHU.

11.PeneTuninoHHasi JK3aMeHAIlMOHHAsI padoTa



