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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouvas nporpamma ydae6HOTO Kypca «Anredpa» yriyOoaéHHOTO YpOBHS AJisi 00y4aromuxcs
7-9 xmaccoB pa3paboraHa Ha oOcHOBe @enepajabHOr0 TroOCyIapCTBEHHOIO 00pa30oBaTeIbHOTIO
CTaHJapTa OCHOBHOTO 0OIIero o0pa3oBaHMs ¢ y4ETOM M COBPEMEHHBIX MHPOBBIX TpPeOOBaHHIA,
MPEeIbABISEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHHIO, M TPAAULUNA POCCUHCKOTO oOpa3oBaHMUS,
KOTOpbIe 00€CIEeYNBAIOT OBJIAJICHUE KIIIOUEBHIMU KOMIETCHIMSIMH, COCTABISIOUIUMU OCHOBY IS
HEMpPEepBIBHOIO 00pa3oBaHUs U CaMOPa3BUTHs, a TaKKe IEeJIOCTHOCTh OOUIEKYJIbTYpHOTO,
JUYHOCTHOTO U TO3HABATEIHLHOTO pa3BUTHs oOyuaromuxcs. B pabouell mporpamme yuTeHbl UACH U
nosioxkeHus Konuenuu pa3BuTus MmareMatudeckoro oopazosanus B Poccuiickoit ®enepanuu.

Anrebpa sBISETCS OAHMM U3 ONOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHa oOOecredyuBaeT
U3Y4YCHHUE JAPYTUX TUCHUIUIMH KaK €CTeCTBEHHO-HAYYHOIO, TaK U TYMaHUTApHOTO LHUKIIOB, €&
OCBOEHHE HEOOXOAMMO ISl MPOJOJDKEHHUS O0pa30BaHUSA U IOJE3HO Ui MOBCEIHEBHOM KU3HU.
PasButne y oOyd4arommxcs HAay4HbIX NPEICTaBICHUA O TMPOUCXOXKICHHH U  CYIIHOCTH
anredpanveckux adCTpaKIHii, crioco0e OTpakeHHs] MaTEMaTHUECKON HAyKOM SIBJICHUN U MPOILIECCOB
B IpUpOJie M OOIIECTBE, POJIM MaTEeMaTHUYECKOrOo MOJEIMPOBAHUS B HAy4YHOM I[IO3HAHUU U B
MIPaKTUKE CIOCOOCTBYET ()OPMUPOBAHMIO HAYYHOTO MMPOBO33PEHHMSI W KAdyeCTB MBILUICHUS,
HEOOXOAMMBIX JIISl aJanTaldd B COBpeMEHHOM 1upoBoM obmiectBe. M3ydenune anreOpbl
€CTeCTBEHHBIM 00pa3oM oOOecIeYrBaeT pa3BUTHE YMEHHUs HaOI0JaTh, CPaBHUBATh, HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH  MBIIUICHUS, CIIOCOOHOCTH  apryMEHTHPOBAHHO
00OCHOBBIBATh CBOM JICHCTBUS, BBIBOJIBI, (DOPMYIHUPOBATH YTBEPKICHHUS.

OcBoenue Kypca anreOpel  OOecreyrMBaeT  pa3BUTHE  JIOTHUYECKOTO  MBIIIJICHUS
oOyyaroluXxcsi: OHU HCIOJIb3YIOT JAEAYyKTHUBHBIE M WHAYKTUBHBIE PpacCyXIEHHs, 000OILIeHHEe U
KOHKpETH3allnio, adcTparupoBanue aHanoruto. O0yuenue anredpe npearnoaraeT 3HaYuTEIbHBINA
00BEM CaMOCTOSITETLHON JEATEIILHOCTH 00yUYaronInXcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHE 3a/1a4
YYalIUMHUCSl €CTECTBEHHBIM 00pa3oM SIBISETCS peanu3alueld JAesITeIbHOCTHOTO IpUHIUIA
o0OyueHusl.

B cTpykType mporpammsbl yueOHOTo Kypca «Anredpa» yriyOa€HHOTO M3y4eHHs OCHOBHOE
MECTO  3aHMMAIOT  COJepKATEIbHO-METOJUYECKue  JUHMM: «Yucna W BBIYHCICHUNY;
«AnredpanyuecKue BhIPAXKESHU;

«YpaBHeHUsT M HepaBeHCTBay»; «DyHkmun». Kaxngas wu3 3TUX  copepikaTesbHO-
METOAMYECKUX JIMHUN pPa3BUBAETCS HAa NPOTSDKEHUM TPEX JIeT M3YYEHHUs Kypca, e€CTECTBEHHBIM
00pa3oM MepernseTasch M B3aMMOJACHCTBYS C APYTUMH €ro JUHHUAMU. B Xoxe u3yuyeHHs Kypca
00y4aroImuMcsl TPUXOJUTCS JIOTHUECKH PAcCyXk/1aTh, MCIOJIb30BATh TEOPETHKO-MHOXKECTBEHHBIN
A3bIK. B CBSI3W € 3TUM B MporpamMmy BKIIOYEHbI OCHOBBI JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE
pas3zensl MaTeMaTHYeCKOro 00pa30BaHUS M CIIOCOOCTBYIOIIUE OBJIAJICHUIO OOYUYAIOIMIMMUCST OCHOB
YHUBEPCAJIBHOIO MAaTEMaTU4YeCKOro s3blka. TakuM o0pa3oM, cojaep)KaTelbHOW M CTPYKTYpPHOM
0COOEHHOCTBIO Kypca «AsnreOpa» SBIsSETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copnepxxanve TMHUN «Hucaa U BBIYUCIEHUS» CIIY’KUT OCHOBOM JUISl JAJIBHEMIIETO N3Y4EeHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YYAIOMIMXCS JIOTMYECKOTO MBIIUIEHHUS, (POPMUPOBAHUIO
YMEHHUSI TOJB30BaThCS QITOPHUTMAaMH, a TaKkKe MPHOOPETCHUIO TMPAKTHYECKUX HABBIKOB,
HEO0OXOIMMBIX JJIsl TOBCETHEBHOI JKM3HU. Pa3BuTHE MOHATHUS O YKCIIe B OCHOBHOM IIKOJIE CBS3aHO C
palMOHAJIbHBIMA W UPPALMOHATBHBIMU  YHUCIaMH, (OpMHpOBAaHHEM MPEACTABICHUNH O
JNEHCTBUTENFHOM 4YHCIIe 3aBepllIeHHE OCBOEHHUS YMCIOBOW JIMHUM OTHECEHO K CTapuieMy 3BEHY
o0mero oopa3oBaHusl.

ConepkaHue JABYX alnreOpanyeckux JIMHUH — «AnreOpandecKkue BBIPAKCHHUS» |
«YpaBHEHHUS] U HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO y OOYUAIOIIUXCS MATeMaTUYECKOTO
anmapara, He-00X0IUMOT OISl PELICHHS 33/1a4 MAaTEeMaTHKH, CMEKHBIX IPEAMETOB M OKpY’KaloIIen



peanbHOCTH. B OCHOBHOW mIKOJE Y4YEOHBIH MaTepuall TPYNIHUPYETCS BOKPYr PaIMOHATBHBIX
BBIpaXEHUI. AnreOpa JIeMOHCTpUPYET 3HAU€HHWE MAaTeMaTUKH KakK s3blKa JJIs TOCTPOEHUS
MaTEeMaTHYECKUX MOJEICH, OMMCaHus MPOIIECCOB U SBICHHUH pealbHOro Mupa. B 3amaun o0yueHus
anrebpe BXOAAT TakKe JajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B
YaCTHOCTH, JUISI OCBOEHHUS Kypca WH(MOpPMATUKH, W OBJIAJICHUE HABBIKAMH JICTYKTUBHBIX
paccyxaenuii. IIpeoOpazoBaHne CHMBOJBHBIX (OPM BHOCHUT CBOM cCreNU(DUUSCKUN BKIAJ B
pa3BuTHE BOOOpaKEHUsI, CHOCOOHOCTEH K MaTEMAaTUYECKOMY TBOPUYECTRY.

Conepxanrie (yHKIIMOHATHHO-TPA(QUUECKON JHHUM HAIEJICHO Ha TOJMyYeHUE NIKOJIbHUKAMH
3HAHUU O QYHKIUSX KaK BaXHEHUINEH MaTEeMAaTHYECKON MOJENU JUIsl ONMUCAHUS M HCCIIEIOBaAHUS
pa3Ho0Opa3HbIX MPOLECCOB M SIBICHUH B mpupoae u obmiectBe. M3ydyeHue 3Toro marepuaia
CHOCOOCTBYET Pa3BUTHIO y OOYYAIONIMXCS YMEHHS HCIOJIb30BaTh PA3IUYHBIC BHIPA3UTEIHHBIC
CpEeICTBA S3bIKA MAaTEMATUKU — CIIOBECHOT'O, CHMBOJIUYECKOT0, Tpa)MIeCKOro, BHOCUT BKJIAJ B
(hopMHpOBaHHE TIPEIICTABICHUIA O POJIM MATEMATHKU B Pa3BUTHH [IUBUIU3AIUU U KYJIBTY].
YrnyOnéHHbld  Kypc anreOphl  XapaKTepU3yeTcsi HE TOIbKO HM3yYEHHEM HEKOTOPOro
JOTIOJTHUTEIBHOTO TEOPETUYECKOr0 amnmapara M CBSA3aHHBIX C HUM METOJOB PEIICHMS 3aj]ad.
Anrebpa sBisieTcs SI3BIKOM JJIsi ONUCAHUS OOBEKTOB U 3aKOHOMEPHOCTEH, CIIY)KHT OCHOBOM
MaTeMaTH4ecKoro mojenupoBanus. [Ipu sTom caMu 00BEKTH MaTEMATHUECKUX YMO3AKIIOYCHHH
U MPUHATHIE B anredpe mpaBuiia UX KOHCTPYHPOBAHHS CIIOCOOCTBYIOT (DOPMHUPOBAHHIO YMEHHIMA
00OCHOBBIBaTh M JIOKa3bIBaTh CYXJCHHS, Pa3BUBAIOT MATEMaTHYECKYH) HHTYHIIMIO, KPaTko W
HaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTHUECKUX NOCTPOCHUHM U ydaTUX MPUMEHEHHI0. TeM caMbIM
anrebpa 3aHUMaeT OJHO W3 BEAyIUX MeCT B (OPMHPOBAHHHM HAyYHO- TEOPETHYECKOIO
MBIIUICHHS] 00YYarOIIHUXCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebHOM mane Ha uzyueHue anreopsl B 7-9 kiiaccax Ha yriayOJa€HHOM yPOBHE OTBOJUTCS HE
MeHee 4 yueOHBIX 4acOB B HEJIETIO B TEUCHUE KAXKIOTO Toa 00yUdeHHsI, BCETO 3a TPH rojia
o0yueHust — He MeHee 408 ydeOHbBIX YacoB.

COJAEPKAHUE YYEBHOI'O KYPCA
7 KJIACC

Yucaan
BBLIYHCJICHUA
Pauunonaanu

ble YucJia

Panmonaneueie yncna. CpaBHEHHE, YIIOPSIOUUBAHUE U apUPMeTUIECKUE TIEUCTBUS C
panuoHaIbHBIMUYKCIIAMU. YKCiIoBas NpsMast, MOAYJIb YUCIIA.

CreneHb ¢ HaTypaJabHBIM [T0OKA3aTEIEM U €€ CBOWCTBA. 3alIUCh YKCIIA B IECATUYHON O3UIIMOHHOMN
CUCTEMECYUCIICHHUS.

Penrenne TekcToBBIX 3a7a4 apupMeTHUECKUM criocoOoM. Perienne 3a1a4 u3 peanbHOM MPaKTUKU Ha
4acTH,Ha ApoOu, Ha MPOLIEHTHI, MIPUMEHEHUE OTHOIIEHUH U IPOMOPLHUI MPH pEIIeHUH 3a/1a4;
peleHue 3aa4d Ha JBUKEeHueE, paboTy, MOKYIKH,HAJIOT.

JeaumocTthb
JlenmumocTh nenbix urcea. CBoMCTBA JEITUMOCTH.

[Tpocteie u coctaBHble yncna. YETHbIe U HeuéTHBIE yucna. [IpusHaku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9, 10,

11. Ilpu3Haky 1eTMMOCTH CYMMBI U ITPOU3BEACHUS LENbIX YUCEI IPU PEIICHUH 3a/1a4 C



MIPAKTUICCKHUMCOICPIKAHUECM.
HawnGonpmmii o01mumii 1eauTeNh 1 HAUMEHbIIee 00I1ee KpaTHOE IBYX uncel. BanmHo
npoctele ynciaa. Anroput™ EBkinuaa.

I[CJ'ICHI/IG C OCTAaTKOM. ApI/I(l)MCTI/I‘leCKI/IC onepanrun Haa OCTaTKaMH.

Aaredpanyeckue
BbIPasKeHUsl
Boipaxenus ¢

nepeMeHHBbIMH.
Bripaxkenue ¢ nepeMeHHbIMU. 3HAaYEHHUE BBIPAXXEHUS C IepeMeHHbIMU. [Ipeacrasinenue
3aBUCUMOCTHUMEXKIY BEIIMYMHAMH B BHJIE (POPMYIIBI.

TO)I(I[GCTBO. TO)KI[CCTBCHHBIG Hp606p330BaHI/I5{ anre6pa1/1qec1<1/1x BBIan(eHHﬁ. I[OK&?)&TCJ'II)CTBO
TOXACCTB.

MHorou4jeHbl

Onuounensl. OnHOWIEH cTaHAapTHOTO BUa. CTENeHb OJHOUYJICHA.

Muorounensl. MHorouneH cranaaptHoro Bujaa. CrteneHb MHorouwieHa. CrokeHwue,
BBIYMTAHUE, YMHOXKEHHUE U JIeJICHIE MHOTOWICHOB. [IpeoOpa3zoBaHue 11€710T0 BEIPAKEHUS
B MHOrouseH. KopauMHoOrowieHa.

DopMyJibl COKPALLIEHHOTO YMHOXKEHHUS: KBapaT CyMMBbI U KBaJpaT pa3HOCTH JIBYX BBIPAXKEHHIA,
KyO CyMMBI U KyO pa3HOCTH JIBYX BBIp@XEHUH, pa3HOCTh KBAJPATOB JIBYX BBIPAKECHUH,
MIPOU3BE/ICHUE PA3HOCTUU CYMMBI JIBYX BBIPQKEHUM, CyMMa U Pa3HOCTh KyOOB JIBYX BBIPAKEHUH.

Paznoxkenne MHOrOWIeHa Ha MHOKUTEIN. BolHeceHe 00111ero MHOKHUTEIS 3a

CKOOKHU. MeToArpynnupoBKH.

YpaBHeHMS M CUCTEMBbI

YPaBHEHUI Y paBHEeHUSA

VYpaBHenue ¢ onHoil nepemeHHol. KopeHb ypaBHeHus. CBOMCTBa ypaBHEHHH ¢ O/1HOM
IepeMeHHON. PABHOCHIIBHOCTE ypaBHEHUI. Y paBHEHHUE KaK MaTeMaTHuecKas MOJEIb
peanbHON CUTyalUN.

JIuneliHOe ypaBHEHHE C OAHOU ITepeMEHHOM. Yncno KopHel TMHENHOr0 ypaBHeHus. Pemienue
TEKCTOBBIX3a/1a4 C IIOMOIIBIO IUHENHBIX YpaBHEHUN. JIMHEHOE ypaBHEHUE, COEpKalllee 3HAK
MOZYJIS.

Cucrembl ypaBHeHHi

VYpaBHeHue ¢ AByMsi nepeMeHHbIMU. [ paduk TUHEHHOrO ypaBHEHUS C IBYMS IEpEMEHHBIMHU.
CucreMsl

JUHENHBIX YpaBHEHUH ¢ ABYMs nepeMeHHbIMU. ['paduueckuii MeTo]] perieHust CuCTEMbI TMHEHHBIX
YpaBHEHUH € ABYyMs IEPEMEHHBIMU. Pemienre cucteM JIMHEWHBIX YPaBHEHUN C JBYMS
IIEPEMEHHBIMU METOJIOM ITOJACTAHOBKU U METOJIOM ClOKeHUs. CucTemMa AByX JIMHEHHBIX

YpPaBHEHUU € JIBYMsI IEPEMEHHBIMUKAK MOJIETb PEATbHON CUTYalINH.

DOYyHKIUHA

Koopaunartsl u rpadpuku

Koopaunara Touku Ha npsiMoii. UuciioBele poMexyTku PaccrosiHue Mexay AByMs
TOYKaAaMUKOOPIUHATHOUW MPSIMOM.

[IpssMmoyrospHas cucTeMa KoopauHatT. AGcIucca U opJuHaTa TOYKH Ha KOOPAMHATHOU
mmockocTul Ipumeps! rpadukos, 3aganHbx Gpopmynamu. Utenne rpadikoB peaabHBIX
3aBUCHMOCTEH.



DOyHKIUHA

@DyHKIMOHAIBHbIE 3aBUCUMOCTH MeXly BennunHaMH. [lonstie pynkuun. OyHKus kak
MaTeMaTHYeCKasiMOJIeNIb peabHOro npouecca. OdaacTh onpeneneHus 1 00JacTb 3HaYeHU N
¢ynkuuu. CriocoOsl 3aanus pynkuuu. I'paduk Gynkuuu. IoHsTHS MakcuMyMa 1 MUHUMYMa,
BO3pacTaHMs U YOBIBAaHUS HA IPUMEpPAX pealbHBIX 3aBHCUMOCTEH.

Jlunetinas gynkuus, e€ cBoiicta. I'paduk nmunerinoi pynkuuu. I'paduk pynkumn y = [X |.
Kycouno-3amannbie QyHKIIHIH.

8 KJIACC

Yuciia 1 BBIYUCIEHUSA

HNppaunonajbHbie YucIa

KBaapartueie kopHu. ApudmeTHyecKnii KBaApaTHBIN KOPEHb U ero cBoicTBa. [loHsTHe
vppalroHalbHOrourcia. J{eiicTBrs ¢ nppanoHalibHbIMU yuciaamMu. CBOMCTBA ACHCTBUI C
UppalMOHATIEHBIMH YHCIIAMHU.
CpaBHeHHE UpPAITMOHAIBHBIX YHCETT.

YucaoBble MHOKECTBA
Hpe,I[CTaBJ'IeHI/ISI O paCIUPCHUAX YU CIOBBIX MHOKCCTB. MHoxecTBa HATypaJIbHbIX, EJIbIX,

palOHaIbHBIX,IEHCTBUTENbHBIX yncesl. CpaBHEHHE yucell. YucnoBble IPOMEKYTKH.

JeaumocThb
HevictBus ¢ octatkamu. Octatku creneHel. IlpuMeneHne ocTaTkoB K PelIeHHI0 YPaBHEHUI
B LIETBIXYKCIIAX U TEKCTOBBIX 3aJ1a4.

HN3mepenus, npudJInKeHnsi, OEHKH
Pa3mepsr 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTETLHOCTD MPOIIECCOB B OKPYKAIOIIEM MHpE.
CrangapTHBIMBU YHCIIA.

AuredpanyecKne BbIPpaKeHHA

JIpo0HO-paliOHA/IbHBIE BHIPAKEHUS

Anrebpanueckas 1po0b. JlomycTHMble 3HaYeHNs IEPEMEHHBIX B IPOOHO-PALMOHATBHBIX
BbIpakeHUs1X.OCHOBHOE CBOICTBO anredpandeckoil 1poou. CioxeHue, BBIYUTaHHE,
YMHOKEHUE U JIeJIeHne anredpandeckux apooeil. Boinenenue nenoi yactu aaredpanyeckoi
Tpoowu.

PanmonaneHbie BolpaxeHus. ToXIecTBEHHbIE TPe0Opa30BaHMsl palliOHATbHBIX BHIPAKEHUH.

HppannonajbHble BbIpaKeHUs

JlomycTumble 3HaUEHHSI TIEPEMEHHBIX B BEIPAKEHUSIX, COJAEPKAIIUX apu(METUIECKHEe
KBaJpaTHble KOpHU. TOXKIecTBEHHBIE TPE0Opa30BaHMsI BEIPAXKEHUH, COJIEpKaIIUX
apupMeTHYeCKre KBaJIpaTHbIE KOPHHU.

Crenenun

CreneHs ¢ LICIBIM OKa3aTelIEM U €€ CBOMCTBA. Hp606p330BaHI/IC BBIpa)KeHHfI, COACpIKAIINX
CTCIICHH.

YpaBHeHusi u
HepaBeHCTBa

YpaBHeHus
KBanpatHoe ypaBHeHue. @opMyiia KOpHEN KBapaTHOrO ypaBHeHus. KonnyecTBo
JEUCTBUTEIILHBIX KOPHEUKBAAPATHOIO ypaBHeHUsA. Teopema Buera. YpaBHeHuUs, CBOAUMBIE K

JIMHENHBIM YpaBHEHUSAM WIH K KBaJpaTHbIM ypaBHEHUAM. KBasipaTHOE ypaBHEHHE C TapaMETPOM.



Pemennie TeKCTOBBIX 3aJa4 C TOMOIIBIO KBaJJPATHBIX YpaBHEHUH.
JpoOHo-paninoHanbHble ypaBHEHHS. Pemenne npoOHO-paliMOHANBHBIX ypaBHEHHH. PereHue
TEKCTOBBIX3a/1a4 C TOMOUIbIO IPOOHO-PAIMOHANBHBIX ypaBHEHUH. ['paduueckas nuHTEpripeTanus

YPaBHEHUH C IBYMSIIEPEMEHHBIMMU.

HepaBencrBa

Yucnoble HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHctBO ¢ nepemenHoil. CTporue u HecTporve HepapeHcTBa. CI0KEHUE U YMHOKEHHE
YUCJIOBBIXHEPaBEHCTB. OLICHNBAaHUE 3HAYEHUS BbIpaXKEeHUS. J|0Ka3aTeNbCTBO HEPABEHCTB.

IlonsiTHE O pelIEHNN HEPABEHCTBA C OJHOU ITEpEMEHHON. MHOKECTBO pEeIICHUI
HEpaBEHCTBA.PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeHOE HEPABEHCTBO C OJIHOM MEPEMEHHON U MHOYKECTBA €r0 PELICHUI. PellieHne JIMHERHbBIX
HEPABEHCTB € 0JIHOM nepeMeHHON. CHucTeMBbl U COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OJJHOM
nepeMeHHON. Perienne TeKCTOBBIX 3a4a4 ¢ TOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJJHON

IIEPEMEHHOM.

DOyHKIUH

OO6nacTp onpeneneHus: 1 MHOKECTBO 3HaueHnH GyHkun. CriocoObl 3amanus Gyakumii. ['padux
¢bynkuuu.Yrenne cBOUCTB QyHKIMH 110 €€ Tpaduky. [Ipumepsr rpadukoB GpyHKIHHA, OTpaskarOmInX
peanbHbIE IPOLECCHI.

Jlunetinas GyHkusa. OyHKINHN, ONUCHIBAIOIINE TIPSMYIO U O0OPaTHYIO IPOMOPIHOHATIHHBIE
3aBHCUMOCTH,HX TpaUKH.

Oynkun y=ax2, y=x> + b, y=x3, y=|x|, y =\ X , y = k/X u ux cBoiictBa. KycouHo-3agaHubIe hyHKIHH.
9 KJIACC

Yucaa n

BbIYHCJICHUSA

HppanuonajibH

ble YHuciIa

Kopenb N-ii ctenenu u ero ceoiictBa. CTENeHb ¢ palliOHAIbHBIM [T0Ka3aTeIeM U e€ CBONCTBA.
Aaredpanyeckue

BbIPAKEHUHA

HppanuonajbHbie

BbIPaKEHU S
ToxaecTBeHHbIE MpeoOpa30BaHMs BRIPAXKEHUN, COJIEpKAIIMX KOPEHb N-i cTeneHH .
ToxaecTBeHHbIEIPE0Opa30BaHNUs BEIPAXKEHHH, COIEPIKALINX CTENEHb C PalliOHATbHBIM

ITOKA3aTeJIEM.

MHuoro4/jeHsl
KBanparssiii TpéxuneHn. KopHu kBagpaTHoro tpéxusieHa. PaznoskeHue KBaapaTHOro TpEXwieHa Ha

JIMHENHBIE MHOKUTEH.
YpaBHeHus u

HepaBeHCTBa

YpaBHeHus

bukBanpaTtHbie ypaBHeHUs. [Ipumepsl npruMeHEHU METOI0B PAaBHOCHIIBHBIX MPE0Opa3oBaHUM,
3aMCHBbI



NEepPEMEHHOMH, rpa)uuecKoro MeTo/ia MpH peleHUH ypaBHeHUN 3-i 1 4-i

creneHeil. Pemenne npoOHO-palimoHaNbHBIX YpaBHEHUH.

Pewenue cucreM ypaBHEHUH ¢ JByMs IIEPEMEHHBIMU. Pelienre npocTenmmx cucTeM
HEJIMHEHHBIX ypaBHEHUH C IByMS NepeMeHHbIMH. [ paduueckuii MeTo1 peleHus: CHCTEMbI
HEJIMHEWHBIX ypPaBHEHUH CABYMs llepeMeHHbIMU. CUCTEMA JBYX HEJIMHEWHBIX YPABHEHUH C
JBYMS IIEPEMEHHBIMU KaK MOJIEIb PEAIBHOW CUTYalUU.

Hepasencmesa

Yucnossle HepaBeHCTBA. Pelienue TMHEHBIX HEPaBEHCTB. J[0Ka3aTeIbCTBO HEPABEHCTB.

KBazparHble HEpaBeHCTBA C OJHOM IEepeMEHHOU. PelleHune KBagpaTHBIX HEPABEHCTB
rpadM4ecKuM METOJIOM M METOJOM HHTEPBaJOB. METOJ MHTEPBAJIOB JJS pPallMOHAIBHBIX
HepaBeHCTB. [IpocTeiimenepaBeHcTBa ¢ IapaMeTpPOM.

Pemienne TeKCTOBBIX 3a7a4 C IIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ 1ByMs IepeMeHHbIMU. Pelenre HepaBeHCTBa ¢ JBYyMsI IEPEMEHHBIMH.
CucTteMbIHEpaBEHCTB C IByMs IlepeMeHHbIMU. [ paduueckuii MeTo1 pereHus: cCucTeM
HEPABEHCTB C JABYMsI [IEPEMEHHBIMHU.

HepaBencrna

Uucnossle HepaBeHCTBA. CBONCTBA YMCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBa. ClI0)KEHUE U YMHOXKEHUE
YHCJIOBBIXHEpaBeHCTB. OLieHUBaHNE 3HAaYEHUsI BbIpayKEeHUS. J|0Ka3aTeabCTBO HEPABEHCTB.

IlonsiTHE O peHIEHNN HEPABEHCTBA C OJHOM ITIEPEMEHHON. MHOKECTBO PEIICHUN
HEpaBEHCTBA.PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeitHOe HEPaBEHCTBO C OJIHOM MEPEMEHHON U MHOYKECTBA €r0 pelIeHUI. Pelienre IMHEHHbBIX
HEPaBEHCTB € 0JIHOM nepeMeHHON. CHucTeMbl U COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OJJTHOM
repeMeHHOM. Perenne TeKCTOBBIX 3a7a4 ¢ TOMOIIBIO JINHEWHBIX HEPABEHCTB C OJJHON

[IEPEMEHHOM.

DOyHKIUH

Oynkuus. CpoiicTBa (QyHKIUN: HYIM (QYHKIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA (YHKIIUH,
MIPOMEXYTKHM BO3pAaCTaHUSI U yObIBaHUS (PYHKIMH, YETHbIE U HEUETHBIE (DYHKIMU, HauOOJbIIEE U
HauMEHblIIee 3HaYeHUs QyHKIUH.

KBanpatnunas @yHkius u e€ cBoiicTa. Mcnonb3oBanue cBOMCTB KBaApaTHUHONW GYHKLIMU JUIS
pemenusizanad. [Tocrpoenue rpaduka kBaapatuyHoi pyHkuuu. [lonoxxenne rpapuka KBaapaTUIHON
(YHKIMU B 3aBUCMOCTH OT €€ KO3((HUIIEHTOB.

I'padukn pynkuumii y = ax?, y = a(x —m)* u y = a(x — m)?

+ n. ITocrpoenue rpadukoB GyHKIUN C TOMOIIBIO

npeoOpa3oBanuii. [JpoOHO-THHEHHAsS QYHKIUS.

HccnenoBanue GyHKIMA.

@yHKIMSA Y = XN ¢ HaTypaJbHBIM MOKa3areneM N u e€ rpaduxk.

Yucy1i0BbIE OCAEA0BATEILHOCTH H Imporpeccumn

[TonsiTre YMCIIOBOM MOCIe0BaTeIbHOCTU. KOHEUHbIe 1 OECKOHEUHBIE TTOCIIEA0BATEIHHOCTH.
OrpanuveHHas MocieA0BaTeIbHOCTh. MOHOTOHHO BO3pacTaromas (yObIBaromiasi)
nocneaoBareabHOCTh. CrocOOBI 3a/1aHuUs TTOCTIEA0BATEIILHOCTH: OMMCATENIbHBIN, TAOIUYHBIN, C
MOMOIIBIO (POPMYIIBI N-TO YJIEHA,PEKYPPEHTHBIMN.

Apudmerndeckas u reomerpudeckas nporpeccuu. CBoMCTBa YIeHOB apuMETUUECKON 1
reoMeTpuyecKounporpeccuii. @opMyibl n-ro djieHa apuhMeTUIECKONW U TEOMETPUUIECKON
nporpeccuii. ®opMyIibl CyMMBI TIEPBBIX N WICHOB apu(METHUESCKON U TEOMETPUUECKON



nporpeccuii. 3aaun Ha MPOICHTHI, 0AHKOBCKHUE BKJIA b, KPEAHTHI.

[TpencraBieHne 0 CXOIMMOCTH MOCJIEOBATETLHOCTH, O CYMMHPOBAaHUHN OECKOHEYHO
yOBIBAIOIIEHT€OMETPUYECKON MPOTPECCHH.

Merton matematudyeckoid uHAYKIMU. [Ipocreiime npumepsl.
INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS IPOrPaMMBbl yueOHOTO Kypca «Aredpay XapakTepu3yroTcs:

HanI/IOTI/I‘IeCKOC BOCIIMTAHHE:

IIPOSABJICHUEM HHTEPECA K MPOILIOMY M HACTOALIEMY pOCCHfICKOfI MareéMaTHKH, OECHHOCTHBIM
OTHOIICHHUEMK JOCTHXXCHHUAM pOCCHﬁCKHX MAaTEMAaTHUKOB U pOCCPIfICKOfI MaTeMaTHYSCKOM MIKOJIBI, K
HUCII0JBb30BaHNIO STI/IXI[OCTI/I)KCHI/Iﬁ B IpYIruX HayKax WU IPUKIAJIHBIX C(bepa.

I'pakaanckoe u TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHCHHIO OOS3aHHOCTEH TpaKJIaHWHA W peau3ali  ero Impas,
IIPE/ICTaBICHUEM O MaTEMaTUYECKUX OCHOBAaX (DYHKLMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
MpOIeAYyp TPaKIAHCKOro o00IIecTBa (BBIOOPHI, OMPOCHI U TP ); TOTOBHOCTHIO K OOCYKIICHUIO
ITUYCCKUX HpO6JI€M, CBA3aHHLBIX C MPAKTUYCCKUM IMPUMCHCHUCM I[OCTI/I)KGHI/If/'I HAayKH, OCO3HAHUCM

BAXHOCTHU MOPAJIBbHO-3THYCCKUX IMTPUHIUIIOBB ACATCIILHOCTU y‘-IéHOI‘O.

TpyaoBoe BocnuTanue:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE€ B pEIIEHUU MPAKTUUYECKUX 3aJlad MaTEeMaTUYeCKOu
HaIpaBJIEHHOCTH, 0CO3HAHMUEM BaKHOCTH MAaTEMAaTHYECKOro 00pa30BaHUs HA MPOTSHKCHUH BCEH
KU3HU ISl YCTICUTHOM TPO(eCCUOHATBHON JAEITeTbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMIA;
OCO3HAHHBIM BBIOOPDOM U TOCTPOEHHEM WHIUBUAYAIbHOM TpaeKTopuu oOpa3oBaHMs U

KHU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHBIX UHTCPECOB U O6HI€CTB€HHBIX HOTpe6HOCT€ﬁ.

IcTeTHYeCKoe BOCIIUTAHME:
CIIOCOOHOCTBIO K 3MOIIMOHATHHOMY W 3CTETUYECKOMY BOCHPUSTHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/la4,pelIeHnid, pacCyKIeHUI; YMEHUIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTB.

IleHHOCTH HAYYHOIO IIO3HAHMSA:

OpHUEHTAIMeN B JESATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS U€IOBEKa, PUPO/IbI U OOlIeCTBa, TOHUMAHUEM MaTEMaTUYECKON HayKu
Kak cepbl UYeIOBEUECKOH JesTeNbHOCTH, 3TanoB €€ pa3BUTHS W 3HAYUMOCTU JUISl Pa3BUTHUS
LMBWIA3ALMHU; OBJIAJEHUEM SI3BIKOM MAaTEMaTHKH W MaT€MAaTHYECKOW KYyJIBTYpPOW Kak CpPEICTBOM

IMO3HaHWA MHpaA, OBJIAICHUECM HaBbIKaMH HCCHGHOB&TGHBCKOﬁ JCATCIIBHOCTH.

®dusznyeckoe BOCHUTaHWE, (POPMHUPOBAHHE KYJBTYPHI 3A0POBbS W 3MOLHOHAJIBHOIO
O/1aronosy4us:

TOTOBHOCTBIO TIPUMEHSATH MaTeMaTHYECKHWE 3HAHWUS B WHTEpPECax CBOETO 370POBbS, BEACHUS
310pOoBOTO 00pasa KU3HMU (370pOBOE MUTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATUA M OT/ABIXA,
perynspHas (u3uveckas akTHBHOCTh); C(HOPMHUPOBAHHOCTHIO HaBBIKa pediekcuu, MpU3HAHUEM
CBOETO IpaBa Ha OMIMOKY U TaKOTO K€ TpaBa APYTroro 4eIoBeK.

IKO0JI0rH4YecKoe BOCIIUTAHHE:

OpHCHTAIlMe Ha MPUMEHEHHE MAaTeMaTHYeCKMX 3HAHWW JJIs pemeHus 3agad B o00iacTu
COXPaHHOCTH OKpYXArolled Cpepl, IUIAHUPOBAHHS TIOCTYIIKOB M OLEHKH WX BO3MOXHBIX
MOCTICICTBUM JITII OKPY’KAaIOIIeH Cpebl; OCO3HAHHEM TJI00ATBHOTO XapakTepa SKOJOTHYECKUX
po0JieM U MyTel UX PEIICHUs.

JIMYHOCTHBIE pe3yjabTarhbl, obecrneynBaIoIINe aJaNTaAIHIO oﬁyqammerocsl K HI3BMCHAIIINMCHA



YCJI0BHAM COLMAJIBHON M IPUPOJHOM cpeabl:

TOTOBHOCTBIO K JCWCTBUSIM B YCIOBHUAX HEONPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATENbHOCTh, B TOM YUCIIE YMEHUE YUUTHCA y JIPYTHX
Joel, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMU U3
OIBITa APYrHX; HEOOXOAWMOCTHIO B (DOPMHUPOBAHMHM HOBBIX 3HAHWUK, (OPMYIHPOBATH HJIEH,
MOHATHUS, TUTIOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHMCIIE pPaHEe HE M3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATHCBOE PA3BUTHE;CIIOCOOHOCTHIO
OCO3HaBaTb CTPECCOBYIO CHTYal[MI0, BOCIPUHUMATh CTPECCOBYI0 CHUTYaIl[MI0 KaK BBI3OB,
TpeOYIOUIHNA KOHTP MEP,KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U JACHCTBHS, (OPMYINPOBATh U
OLICHMBATh PHCKU M MOCIEACTBYSL, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertamnpeaMeTHble pe3yiabTaTbl OCBOCHHUS TPOTpaMMBbl  yueOHOTO Kypca «Anredpa»
XapaKTePU3YIOTCIOBIIaICHUEM:

1) Vuusepcanvuvimu no3nasamenbHulMu Oelicmeusmu, 00ecneyusaruumu  Hopmuposanue
0a306bIX KOZHUMUBHBIX NPOYECCO8 00YUAOWUXCcs (0ceoeHue Menod08 NOZHAHUSL OKPYICAIOUe2O
MUpa; NpuMeHeHue JN02UHeCKUX, UCCIe008ameNbCKUX —onepayutl, yMeHuil pabomams ¢
unghopmayueti).

bBa3oBble JJoruueckue geiicTBUs:

— BBIABJEITH U XapaKTCPU30BATb CYHICCTBCHHBIC ITPU3HAKN MATCMATUYCCKUX 06’LeKTOB,
HOHHTHﬁ, OTHOIICHHUH MCKAY HOHATUAMH, (bOpMy.]'II/IpOBaTB OIIPCACIICHUA HOHHTHﬁ;
YCTaHaBJIMBATb CYH_ICCTBCHHHﬁ IMMPpU3HAK Knaccn(bnxaunn, OCHOBAHUA OJIA O606H.[CHI/I$I 151
CpaBHCHHSA, KPUTCPHUU ITPOBOAUMOI'0 aHAJIN3a,

— BOCIIPUHHMMATh, (OPMYJIHPOBAaTH U  INPeoOpa3OBBIBATh  CYXKACHUS:
YTBEpAUTENIbHbIE M OTpULIATENbHbIE, €JAWHUYHbIE, YacTHble M OOINIUE;

YCIIOBHBIE;

— BBISBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUNs B (pakTax,
JTAHHBIX, HAOJIONEHUSX U YTBEPXKIEHHSX; INpeanaraTb KpUTEpUU JUIS  BbISBICHUS
3aKOHOMEPHOCTEN U NIPOTUBOPEUUH;

— ACJIaTh BBIBOJBI C HCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
HHJIyKTHBHBIXYMOSaKH}OLIeHHfI, YMO33KHIOquHﬁ 110 aHaJIOTHUH,

— pa30uparh J0Ka3aTeabCTBa MaTeMaTHUYECKUX YTBEP)KIEHHUH (IpsMble U OT MPOTUBHOIO),
MPOBOAMTH CaMOCTOSITENIBHO —JIOKa3aTeabCTBA MaTEeMaTHUeCKUX (aKTOB, BbICTpAaUBaTh
apryMeHTalHUIO, IPUBOJUTL IIPUMEPHI U KOHTPIIPUMEPBI, IIPUMEHATH METOJ MAaTEMaTUYECKON
UHIYKIMH; 0O0CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

— BBIOMpaTh crnoco0 pemeHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOuparh Hanbosee MOAXOASAIMNN ¢ YYETOM CaMOCTOATEIbHO BBIJIETIEHHBIX
KPUTEPHUEB).

Ba3oBrble ncciienoBarejbcKue 1eHCTBUA:

— HCIIOJIb30BaTh BONPOCH! KaK MCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAHUS; (hOpMYIHpOBaTh
BOIMPOCHI, (PUKCHPYIOLIUE MPOTUBOpPEUUE, TMpPOOJIeMy, CaMOCTOSTENLHO YCTaHABIMBAThH
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYyMEHTHPOBATH CBOIO MO3HUIIHIO, MHECHHE;

— MNOPOBOAUTH IO CAMOCTOATCIILHO COCTABJICHHOMY IIJIAHY 3KCIICPUMCHT, UCCIICAOBAHUC



[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy COO0M;

— CaMOCTOSITENIbHO  (OPMYNIHMPOBATh  OOOOWIEHHS W  BBIBOABI 1O  pe3ylbTaTaMm
NPOBEAIEHHOTO HAOIIOACHUS, MCCIEAOBAHMS, SKCIIEPUMEHTA, OLIEHUBATh JIOCTOBEPHOCTD
MOJIyYEHHBIX PE3YJIbTaTOB,BBIBOOB H 0000IICHU;

— IPOrHO3UPOBAThL BO3MOXXHOC  pa3sBUTUC IIpoLECCa, a TaKXKC  BblABHIATh
MMPEAIIOJIOXKEHUA O €TOPA3BUTHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmanueii:

— BBbIABJIITH HCAOCTATOYHOCTD U H30BITOYHOCTh I/IH(l)OpMaI_II/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JIA
peUICHUA3aAaAYH,

— BBI6I/IpaTB, AHAJIM3UPOBATb, CUCTCMATU3HUPOBATL WU HHTCPIIPCTHPOBATDH I/IH(I)OpMaLII/IIO
Pa3JINYHBIXBUOB U (i)OpM MMpCaACTaBJICHHA,

— BbIOHMpaTh QopMy IpeacTaBiIeHUsS HHGOPMALMU U WLTIOCTPUPOBAThH pelIaeMble 3a/1auu
CXeMaMH, TiarpaMMamMu, HHOW TpadMKON U UX KOMOMHALIUSIMH,

— OLIEHUBATh HAAEKHOCTh HWHPOPMALMKM MO KPUTEPUSAM, NPEIIOKESHHBIM WU
c(hOpMYITHPOBAHHBIMCAMOCTOSITEIBHO.

2) Vnusepcanonvimu KOMMYHUKAMUBHbIMU oelicmeusamu, obecneuusarowumu
CqupMupO@dHHOCmbCOI/ﬂ/taJZbelx HABbLIKOB 06ytta70u;uxc;z.
Oomenue:

— BOCHIPUHHUMATH U (HOPMYIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUAMH U IETIIMU
0OIIEHHUS;ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U TUCHMEHHBIX
TEKCTaX, /1aBaTh IMOSCHEHUS TIO XOJy PEIICHUs 3a/ladyd, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3ynbTar;

— B Xo/ie 00CYXJIeHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbl, IpOOIeMbl,
pelaeMoii 3a7a4n, BBICKa3bIBaTh MJIEH, HAILCJIEHHBIE HA IIOUCK PEIICHHUS; CONOCTAaBIIATH
CBOU CYXXJCHMS C CYXJIEHHUSIMH JAPYIMX YYaCTHHKOB JUallora, OOHapyXHUBaTh pa3ivyuue U
CXO/ICTBO IMO3UIIMIA; B KOPPEKTHOH popMe popMyIHpoBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

— MNPEACTABJIATHL PE3YJIbTaThl PEHICHUA 3aJdadd, OKCICpHMMEHTaA, HWCCICAO0OBAHMA,
MMpOCKTa, CaMOCTOATCIBHO BBI6I/IpaTI> (I)OpMaT BBICTYIIJICHUA C y‘-IéTOM 3aaad
MMpEe3CHTaluu U OCO6CHHOCTCﬁ3y,Z[PITOpPIPI.

CoTpyaHuuecTBo:

— MOHUMATh W HCIMOJH30BATh MPEHMYIIECTBA KOMAaHAHONW M WHAWBUAYAIbHON pabOThI TpH
peleHnr y4eOHBIX MaTeMaTHMUYeCKUX 3a]ad;, MPUHUMATh IeIb COBMECTHOW JeATEIbHOCTH,
TUTAHUPOBATh OPTaHU3AIINI0 COBMECTHOM pabOThI, pactpeAeisaiTh BUABI padoT, T0TOBapUBATHCS,
00CyX1aTh MPOIECC UPE3YIbTAT PabOTHI; 00001IaTh MHEHHUST HECKOIBKUX JTFOJCH;

— yd4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0O0CYXIeHHs, OOMEH MHEHHI, «MO3TOBBIE
HITYPMBI» U MHBIE); BBIIOJIHATH CBOIO YacTh pabOTHl M KOOPAMHHUPOBATH CBOM JIEHCTBUSA C
JPYTUMH 4I€HAMH KOMaH/bl; OICHUBATh KA4eCTBO pe3yibTaTa U KadyecTBO CBOETO BKJIAJA B

O0IIMI pe3ysbTaT 10 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aMMOICHCTBHS.

3) Vuueepcanonvivu pecynamuenvimu Oeticmsusimu, 06ecneuusaouumMu HopMuposanue

CMBILCNIOBbIXYCMAROB0K U IHCUZHEHHbBIX HABbIKOB JTUHYHOCMU.



Camoopranu3amnus:

— BBIABIAITH TPOOJTEMBI Ui pEIICHHWsT B JKU3HCHHBIX W Yy4YeOHBIX CHTYyalUsX;
OPUCHTHPOBAThCSI B PA3IMYHBIX MOJIXOAAX TPHHATHS PEHICHWH (WHAWBUIYAIBHOE,
TPYIIIOBOE);

— CaMOCTOSITEJIbHO COCTAaBJIATh IUJIaH, QJITOPUTM pELIeHHs 3ajadd (WM ero 4vacth),
BBIOMPATH CIIOCOOPEUICHHUS ¢ YIYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpPMAIIHH.

CaMOKOHTPOJIb:
— BJIAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3yibraTa
peLIeHUIMaTEMaTHIECKON 3a1a4K, CAMOMOTHUBAINH U pe(ICKCHH;

— MNpPEeIBHUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTH IIPH PELICHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJECHHBIX OIIUOOK,
BBISBIICHHBIX TPYIHOCTEH;

— OLCHHUBATb COOTBCETCTBUC PE3YyJibTaTa ACATCIbHOCTH MOCTaBJICHHOMN oejim 1u yCJIOBUSM,
O0BACHATH MNPUYIUHBI OJOCTHMIKCHUA WKW HCOAOCTHIXCHUA LCJIU, HAXOAWUTH OHII/I6Ky, JaBaTb

OLICHKY IPUOOPETEHHOMYOIIBITY.
9OMOIHOHAJILHBIH HHTEJJIEKT:

— BbIpAXKATb SMOLUHU IIPpU HU3YYCHUHU MATCMATUYCCKUX 00BEKTOB H (1)aKTOB, JaBaTb
OMOIONOHAJIBHYIOOLCHKY PCIICHUA 3a0a1H.

INPEAMETHBIE PE3YJIbTATBI

7 KJIACC

OcBoenue yueOHOTO Kypca «AuredOpa» Ha YriyOJIGHHOM ypOBHE B 7 Kiacce JOJKHO
00eCTIeunBaThIOCTIKEHUE CIISAYIONINX MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB:

Yucyaa 1 BbIYMCIEHHS
PaI{MOHaJleble uucia

— Ilepexoauts OT 0HOU (HOPMBI 3aMTUCHU YUCENT K APYToi (MIpeoOpa3oBhIBATH AECATUUHYIO
IpoObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB ).

— Hcnonp30BaTh MOHATHS MHOKECTBA HaTypaJIbHBIX YUCCJI, MHOXCECTBA LEJbIX YHUCCII,
MHOXCECTBA pallMOHAJIBHBIX YHCCI IPHU PCUHICHWM 3aJa4d, IMPOBCACHUH paCCY)KHeHI/Iﬁ u
J0Ka3aTCIbCTB.

— TloHuMaTth 1 OOBSICHATH CMBICI TTO3UITMOHHON 3aITUCH HATYPATBHOTO YHCIA.
— CpaBHUBATh U YIOPSAOUUBATH PALIMOHATIBHBIE YKCIIA.

— BrbInonHATh, coueTass yCTHbIE W NHCbMEHHBbIE NMPHUEMBI, apudmeTHueckue
JEHCTBUSL C PALMOHAIBHBIMU YHUCIIAMM, MCIIOJb30BaTh CBOMCTBA 4YHUCEN U

IIpaBUja ICUCTBUH, IPUEMBIPALIMOHAIBHBIX BEIYMCICHHMN.
— DBBINOIHATE JENCTBUS CO CTENIEHIMH C HATYPAJIBHBIMU [TOKA3ATEISIMU.

— HaxoguTe 3Ha4YeHUs YHCIOBBIX BBIPAXKEHHM, COJIEpNKALIMX pPAUUOHAIBHBIE 4YHCIA U

CTENEeHH C HaTypallbHbIM IIOKa3aTeleM; MPUMEHSATh pa3HOOOpa3Hble CIOCOOBI U MPUEMBI



BBIUUCJICHUSA, COCTABJIATb U OLICHUBATL YMUCJIOBBIC BLIPAXKCHUS IPU PCIICHUU MPAKTUYCCKUX

3a[a4 ¥ 3a/1a4 U3 JPYrux y4eOHbIX IPEIMETOB.

— OKpyTasaTh YKcia ¢ 3aJaHHOM TOYHOCTBIO, 8 TAKXKE MO CMBICITY IPAKTHYECKON CUTYallUU;
BBIMOJHATh NPUKHUAKY U OLEHKY pe3yjibTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUN YHCIOBBIX
BBIPQXXCHH, BTOM YHCJIE PU PEUICHUH MPAKTUYECKUX 3a]1a4.

— Pemath TekcTOBBIE 332Ul apU(PMETHUECKUM CIIOCOOOM; UCIOIb30BATh TAOIUIIBI, CXEMBI,
YEepTEKU,IPYrUe CPEICTBA IPEACTABICHUS JAaHHBIX IIPU PEILEHUN 3a/1a4.

— Pematp IMPAKTUKO-OPUCHTHPOBAHHBIC 3a/la4l, CBA3AHHBIC C OTHOIICHHUCM BCJIMYUH,
IIPOMOPLHUOHATIBHOCTBIO  BCIIMYMUH, IIPOLHCHTAMH; HHTCPIPETUPOBATE PEC3YJIbTAaThbl
pE€UICHUA 3a1a4 C

y4€TOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX OOBEKTOB.
Henumocmo

— Jloka3pIBaTh ¥ MPUMEHSATH MPU PEIICHUH 3a7a4 IPU3HAKK JACIUMOCTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11,npu3HaKky 1eTMMOCTH CYMMBI U TPOU3BEICHUS LENIbIX YUCEIL.

— PacknanapiBaTh Ha MHOXKUTEIIH HAaTypaJIbHbIC YHUCJIA.

— CB00OJIHO oOmepupoBaTh MOHATHAMHU: YETHOE YHCIIO, HEUETHOE YUCIIO, B3aMMHO IPOCTHIE
qyuca.

— Haxomute HauOonbIMii OOLIMK JEIUTENh W HaWMEHbIIEe oOIee KpaTHOE dYucel Hu
MCIIONIb30BaTh UXIIPHU PEUICHUH 3a/1a4, IPUMEHATh anroput™ EBkinpa.

— OHepI/IpOBaTB MMOHATHUEM OCTATKa I10 MOAYJII0, IPUMCHSTH CBOMCTBaA CpaBHeHI/Iﬁ 10 MOIYJIO.

AuredpanyecKkne BbIPaKeHH
Buipasicenus ¢ nepemennvimu

— MHcnonp3oBarh anredpanveckyro TEPMUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHHUSY4eOHOr0 MaTepHaia.

— HaXO)II/ITB 3Ha4YCHUA 6yKBeHHI>IX BI)Ipa)KeHI/Iﬁ IIpH 3aaHHBIX 3HAYCHUAX IICPEMCHHBIX.

— Hcnonp30BaTh IIOHATHE TOXKACCTBA, BBIIMOJHATH TOXICCTBCHHBIC HpeO6p330BaHI/I${

BI)Ipa)KeHI/II\/II,)IOKaSI)IBaTI) TOXKICCTBA.
Mmnozounenwt

— BrInoaHsaTh Hp606p330BaHI/IH [CJIOTO BBIPpAXKCHUA B MHOI'OYJICH NPUBCACHUCM
HOI[O6HBIXCJ'IaFaCMBIX, PaCKpBITHEM CKOOOK.

— BroImonHATs eicTBUS (CTOKEHUE, BBIYUTAHHE, YMHOXKEHHE) C OJHOWIEHAMH H C
MHOTO4YICHAMH, MPUMEHITH (POPMYIIBI COKPAMEHHOTO YMHOXEHUS (KBaJIpaT U KyO CYMMBHI,
KBaJpaT U KyO pa3sHOCTH,Pa3HOCTh KBAJPATOB, CYMMa M Pa3HOCTh KyOOB), B TOM YHCIIC JIJIS
YIPOIIEHHUST BHIYUCICHUM.

— OcyIlecTBAATh Pa3ioKeHHEe MHOTOYWIEHOB Ha MHOXHTEIU C MOMOIIBIO BHIHECEHHS
3a CKOOKM OOIIEero MHOXHUTENS, TPYNIHPOBKH ClIaraeMbIX, MPUMEHSS (opMyIIbl
COKPAIIEHHOTO YMHOKEHHS.

— IlpumensaTs nmpeoOpa3oBaHUsT MHOTOWICHOB JJISl PEICHHs pa3IM4YHBIX 3a7ad W3

MaTCMaTUuKH,CMCKHBIX TIPCAMCETOB, U3 peanLHoﬁ IMPAaKTUKH.



— Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpajJbHBIMH IOKA3aTENAMHU IS
peoOpa3oBaHUSBBIPAKECHUH.

YpaBHeHNs U CCTeMbl YPaBHEHU I

— Pemars nuHEHBIE YPaBHEHUs C OJHOM IIEPEMEHHOM, IPUMEHSS IPAaBWIIA IIEPEX0Aa OT
HCXOJIHOTO YPAaBHEHHsI K PaBHOCWIBHOMY eMy. IIpoBepsATh, SBISETCA JM 4YMCIO KOPHEM
YpaBHEHUs. MaTEMaTHKa.

— IlopOuparp mnpuMepsl map 4HCEN, SBISIOUIMXCS PEHICHHEM JIMHEHHOTro
YpaBHEHHUS C ABYMANEPEMEHHBIMU.

— Crpouth B KOOPJIMHATHOM IJIOCKOCTU TpapuK JIHMHEHMHOrO YpaBHEHHS C ABYMS

NEPEMEHHBIMH;IIONIB3YACh TPa(UKOM, MPUBOIUTH TPUMEPHI PEILICHHS YPAaBHEHHS.

— Pemarp cucTemMbl IBYX JIMHEHHBIX YPaBHCHHW C JABYMS TICPEMEHHBIMH, B TOM YHCIIC
rpagu4ecKy.

— CocTaBiiITh W pemniath JHUHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX YypaBHEHHUH IO
YCIIOBUIO

3aJlauy, HHTCPIPECTUPOBATL B COOTBCTCTBHU C KOHTCKCTOM 3a/la4un HOHy‘ICHHLIﬁ pe3yJIbTarT.

DOyHKIUUHA
Koopounamut u zpaghuxu

— MW300paxkaTh Ha KOOPJAMHATHOW TIPSAMOW TOYKH, COOTBETCTBYIOIIUE 3aJlaHHBIM
KoopauHaraM, Jiydd, OTPC3KH, HHTCPBAJIbLI; 3allMCbIBATL YHCJIIOBBIC IIPOMCKYTKH Ha
anreOpanvdeckoM si3bIKE.

— OrMmeuaTs B KOOp)II/IHaTHOI\/'I IIJIOCKOCTH TOYKHU IO 3aJTaHHBIM KOOpAMHATaM.
Dyukyuu

— Crpourts rpaduku TUHEHHBIX QYHKIIUH.

— OmnuceiBaTh € IIOMOIIBIO (1)YHKIII/II\/II HU3BCCTHBIC 3aBHUCHMOCTU MCXKAY BCIMYUHAMMU:
CKOpOCTh, BPEMs, PACCTOSIHUE; IIeHa, KOJIMYECTBO, CTOMMOCTbD; TPOU3BOIUTEIHLHOCTD, BPEMS,
00BEM paboTHI.

— HaxoauTh 3HaueHne GyHKIMY 110 3HAYEHHUIO €€ apryMeHTa.

— Ilonumarp rpaduueckuit cmoco® mpeacTaBICHUS W aHaIW3a WHGOpPMAIUY;
U3BJIEKATh HMHTEPIPETUPOBATH HH(POpPMAIIHIO U3 TPAPUKOB peabHBIX MPOIIECCOB
U 3aBUCUMOCTE.

— MHcnonb3oBath CBOMCTBA (QYHKIHH AJ1 aHATU3a TPAPUKOB PEATbHBIX 3aBUCUMOCTEH (HYIH
(GYHKIIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA (DYHKIIMH, MPOMEXYTKH BO3pACTaHUSI U yObIBAHUS
byHKIIMHA,HAaNOOJIbIIICe 1 HANMEHBIIICEe 3HAYCHUS (DYHKIIHH ).

— MHcnonb3oBath rpaduku 1715 MCCieqOBaHUS MIPOLIECCOB M 3aBUCUMOCTEN; NIPU pELICHUH
3aj7jad U3APYruX y4yeOHBIX MPEAMETOB U PEATBbHOMN KU3HHU.

8 KJIACC

OcBoenne yueOHOTO Kypca «AureOpa» Ha YriyOJIGHHOM ypoBHE B 8 Kilacce JIOJDKHO
00ecIeYnBaThIOCTHKEHUE CICIYIOIINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIBTATOB:

YUucaa H  BBIYHCJICHUSA



HNppaunonajbHbie yncia

— TloHMMAaTH ¥ UCIOIB30BaTh IpEACTABICHUA O paCIIUPECHHUH YUCJIOBbIX MHOXKCCTB.

— CBoOosHO  omepupoBaTh MOHATUSAMH:  KBaJpaTHBIH  KOpEHb, apU(pMeTHUYEeCKUi
KBaJIpaTHbI KOPEHb, UPPALMOHAIBHOE YHCIIO; HAXOIUTh, OLEHUBATh KBAJApPaTHbBIC KOPHH,
UCIOJIB3YSl MPU HEOOXOJUMOCTH KaJbKYJIATOD; BBIIOJHATH IPEOOpa30BaHUsl BBIPAKECHUI,
CoZIepKaIIMX KBaJPATHbIE KOPHU, UCIIOJIb3YysACBOMCTBA KOPHEH.

— MHcnonp30BaTh HavajgbHbIE MPEICTABICHHS O MHOMKECTBE JCUCTBUTENbHBIX YHUCEN s
CpPaBHEHHUsI, OKPYIJICHUS U BBIYUCICHUN; M300paxarh NEHCTBUTENbHbIE YUCIIa TOYKAMU Ha
KOOPJAMHATHOW MPSAMO.

— Hcmonp3oBaTh 3amucH OOJBIIMX M MAJBIX YHCEN C IIOMOIIBIO JECATHYHBIX z[po6e171 n
CTCIICHEH Ymcia 10, 3aIlMMCbIBATh U OKPYIUIATH YHUCJIOBBIC 3HAUCHUA PCAJIbHBIX BCJIMYUH C

HCIIOJIb30BAHUEM PA3HBIXCUCTEM U3MEPEHU.
JeaumocThb

— CB00OMHO OIEpHPOBATH IMOHATHEM OCTAaTKa IO MOJIYJI0; MPHUMEHSITh CBOWCTBA
CPaBHEHMH IO MOAYJIO; HAXOJWUThb OCTAaTKU CYMMbl U HPOM3BEICHUS 110 JIAHHOMY
MOJIYJIIO.

Auaredpanyeckne BbIpaKeHH
JIpo0HO-palioOHAIbHBIE BhIPAKEHUSI

— HaxoauTs nomycTuMble 3HaUSHHUsI IEPEMEHHBIX B IPOOHO-PAIIMOHAIBHBIX BHIPAXKEHUSX.
— IlpuMeHsTh OCHOBHOE CBOIMCTBO paliMOHaIbLHON APOOH.

— BrInonHATe nmpuBeeHHE anredpanyueckux ApoOei K oOlieMy 3HaMeHaTemlro, CIIOKEHHE,
YMHOXXEHUE,IeIeHUE anredpandeckux Ipooei.

— BBINOIHATH TOXKIECTBEHHBIE HpeO6pa3OBaHI/I}I palrOHAJIbHBIX BLIpa)KCHI/II\/'I.

— HpI/IMeHHTB npeo6pa30BaHI/I;1 BBIpa)I(eHI/II\/’I AJId peHICHUA PAa3JIMYHBIX 3aJlda4 U3
MAaTE€MAaTUKH,CMECKHBIX ITPEAMETOB, U3 peanLHoﬁ IMPAaKTUKH.

Crenenun

— HpI/IMeHSITB HOHATHUEC CTCIICHHU C ILCJIBIM ITOKA3aTCJIEM, BBIIIOJIHATH Hp606p330BaHI/I5[

BBIPaXXEHHI,COZepKAIIMX CTETIEHH C LIeJbIM [T0Ka3aTeIeM.
HppannonajbHble BbIpaKeHUs

— Haxoauts AONYCTUMBIC 3HAUCHUSA TICPCMCHHBIX B BBIPAXKCHUAX, COACPIKAIINUX
apI/I(I)MCTI/I‘-ICCKI/ICKBaIIpaTHLIe KOpHH.

— BrImonusATs npeobpa3zoBaHus HPPALMOHATBHBIX BBIPAKEHHH, UCIIONIB3Ys CBOMCTBA KOPHE.

YpaBHeHMsI 1 HEPABEHCTBA
— Pemars kBagpaTHbIe ypaBHEHUS.
— PemaTs 1poOHO-palinOHaNbHBIC YPaBHEHHUS.

— Pemars yMHElHbIE ypaBHEHMs C IapaMeTpamH, HECIIOKHBIE CHUCTEMbI JIMHEHHBIX
YpaBHEHUU CllapaMeTpaMHu.



— IIpoBoguTh HCCleNOBaHUSA YPaBHEHUW U CHCTEM YpaBHEHHH, B TOM YHUCIE C
npUMEHEeHHEM rpaduyeckux MmpeacTaBieHuil (yCTaHaBIUBATh, UMEET JI ypaBHEHUE

WIM CUCTEMA YPAaBHEHUMPELIEHMSI, €CIIM UMEET, TO CKOJIBKO, U TIp.).

— Ilepexoauts OT clOBECHOW (HOPMYIMPOBKM 337a4d K €€ anreOpanveckodl Moaenu ¢
IIOMOILIBIO COCTABJICHUSI ypaBHEHMsS WM CHUCTEMbl YpPaBHEHWH, HHTEpIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM3a/1a4M MOJYyYEHHBIH pe3yibTar.

— IlpuMeHsATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPABHEHUs, OLICHKU; pELIaTh
JTUHCHHBIE HEPaBEHCTBA C OJHOW IMEPEMEHHOW M WX CHCTEMBI; JaBaTh rpaduuecKyro

HUJUTIOCTpaluto MHO)KGCTBapeH_IeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKUNH

— IloHumate M UCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUCHUs); OMNpENeNATh 3HAaueHHe (YHKIMHM TIO 3HAYCHHUIO
apryMeHTa; onpeAesiTh CBOMCTBAQYHKINHU 10 €€ rpaduKy.

— Crtpoutb rpaduku GyHKIMA Y = X2, Y = x>, Y = K/X , y = |X|, onuceiBaTh CBOHCTBa
YUCIIOBOU(PYHKIHH 110 e€ rpaduKy.

9 KVIACC
OcBocHre ydeOHOTO Kypca «AureOpa» Ha yriyOJeHHOM YpoBHE B 9 Kiacce JOJDKHO
00€eCIeYnBaThIOCTHKEHUE CIICIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:
Yucia v BBIYUHCIEHUSI

— CBO60]1HO OIICPHUPOBATE IMOHATHUAMU. KOPCHDb n-u CTCIICHU, CTCIICHb C palrOHAJIbHBIM
IMMOKa3aTrejieM; HaXOAUTb KOPCHb n-u CTCIICHHU, CTCIICHbL C pallMOHAJIbHBIM I10Ka3aTCIICM,
HCIIOJIB3YA TIPpU HeO6XOI[I/IMOCTI/I KaJIbKYJIATOP; HNPUMCHATH CBOMCTBaA KOpH n-i CTCIICHU,
CTCIICHU C PAllMOHAJILHBIM ITOKAa3aTCJICM.

— MHcnonp30BaTh MOHATHE MHOXKECTBA JIEHCTBUTENBHBIX YHMCEN MPH PELICHUM 3a1ad,
MIPOBEJICHUUPACCYKICHUHN U JI0KA3aTENbCTB.

— CpaBHUBaTh U YNOPSAOYMBATH  JCUCTBUTENbHBIE  YHCIA,  OKPYIJIATh
JICHCTBUTEIIBHBIC YHUCIIA, BBIIOJIHATh IPUKUIKY pe3yiabTaTa BBIYUCICHUHN, OLEHKY
YHCJIOBBIX BBIPAXKEHUM.

MHuoro4.JeHbl

— CB00oHO oOmepupoBaTh MOHATHEM KBaJPATHOTO TPEXWIEHA; HAXOIUTh KOPHH
KBaJpaTHOTOTPEXUIICHA.

— PacknaapiBaTh KBaapaTHBIN TPEXUIICH HA TUHEUHBIE MHOKHUTEIIH.

YpaBHeHus U HEpaBeHCTBA
— Pemars nuHENHBIE W KBaJpaTHbIE YpPaBHEHUSA, YPABHEHHS, CBOISIIHECA K
HUM, JpOOHO-pallMOHATBHBIC YPABHEHUS.

— Pemartp HecnoXHbIE KBaJIpaTHBIE YPABHEHUSI C ITAPAMETPOM.

— Pemars nuHelHbIE HepaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA; HCIIOJIb30BaTh METO]
MHTEPBAJIOB; N300pakaTh pellIeHue HEPABEHCTB Ha YMCIIOBOM MPSIMOMA, 3allMChIBATh PEIICHUE C
MOMOIIbIO CHMBOJIOB.



— Pemarp cucteMbl IByX JMHEHHBIX YPaBHEHHUM C JBYMsS MEPEMEHHBIMH M CHCTEMBI IBYX
YPaBHEHHUI,B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIISIETCS JTMHEHHBIM.

— Pemars Hec10KHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUN € IapAMETPOM.

— IlpumMeHsATH  METOABI  PAaBHOCWIBHBIX  NpeoOpa3oBaHMi, 3aMeHbl IEPEMEHHOM,

rpadu4ecKoro MEeToJanpyu PELIeHUH YpaBHEeHUH 3-ii u 4-i cTeneHei.

— Pemarp cHCTEMBbI JHHEHHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB, BKJIIOYAOMIUC
KBaaApaTHOC HCPABECHCTBO, I/1306pa)l(aTB PEHICHUE CUCTEMBI HCPABEHCTB HaA YHCJIOBOM HpHMOﬁ,
3alMUChbIBaTh PCIICHUEC ITIOMOIIIBIO CUMBOJIOB.

— Pematp YpaBHCHHsI, HEPABCHCTBA U MX CUCTEMBI, B TOM YHUCJIE C OI'paHUYCHUAIMU,
HaImpuMmep, BUOCJIBIX YUCIIaX.

— IIpoBoauTe HUCCIENOBAaHMS YPAaBHEHHUW M CHUCTEM YpPaBHEHUH, B TOM YHUCIE C
IpUMEHEHHEM rpauueckux MpeacTaBieHUN (ycTaHaBIMBATh, UMEET JIU ypaBHEHHE
WIN CHCTEMa YpaBHEHUMPEIIEHUs, €CIIM UMEET, TO CKOJIbKO, U TIp.).

— Pemartp TekcTOBEIEC 3amauu anre6pa1/meCKHM CIIocoOoM ¢ IIOMOIIBIO COCTABJICHUA
ypaBHeHHﬁ,HepaBeHCTB, HnX CUCTCM.

— Hcnonp3oBarh YpaBHCHUA, HCPABCHCTBA U UX CUCTCMBI JIs1 COCTABJIICHHUA MaTeMaTHYCCKOM
MOACIN peaanoﬁ CUTyallul HJIN HpI/IKJIaI[HOI\/JI 3aaa4yv; HHTCPIIPECTUPOBATHL IMOJTYYCHHBLIC
PE3YJIbTATHI B 3aJaHHOM KOHTCKCTC.

DOyHKIUUHA

— CB00OoHO omnepupoBaTh MOHATUAMHU: 3aBUCHUMOCTb, (QYHKLHUSA, Tpapuk QyHKIUH,
npsMasi  IpONOPLUOHATIBHOCTb, JHMHEHHass (yHKIUSA, oOpaTHas NPONOPLIUOHAIBHOCT,
napabosa, runep6oi1a,KycouyHo-3a1aHHas QyHKIUS.

— HccnenoBars ¢QyHKIMIO M0 €€ rpaduKy, ycTaHaBIMBaTh CBOMCTBa (DyHKIMIL: oOiacTh
onpezeNieHusl, MHOXKECTBO 3HAaYeHHM, HyIM (YHKUIUHU, NPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
IPOMEXKYTKU BO3pacTaHusi U yObIBaHUS, YETHOCTH/HEUETHOCTh, HAUOOJIbIIIEE U HaUMEHBIIIEE
3HAUEHUsl, aCUMIITOTHI.

— Pacno3naBare kBagpatuuHyro (QyHKUIHIO MO ¢opMmyse, NPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX QYHKIIMNA U3 peaNbHOM KU3HH, (PU3UKU, TEOMETPHUH.

— Omnpenensaty moJoXKeHHE TpaduKa KBAAPATUYHONW (YHKIMHM B 3aBUCUMOCTH OT €&
K03 PHUIIHEHTOB.

— Crpouth Tpaduk KBaApaTUYHON (YHKIHMH, OIUCHIBATH CBOWCTBA KBAJAPATUYHOMN
bynkuuu no e€rpaduky.

— Hcnonp30BaTh CBOMCTBA KBa[[paTHQHOﬁ (I)YHKI_[I/II/I IJId pCIICHU 3a1a4.

— Ha npumepe kBagpatnunoil ¢pynkuun ctpouts rpadux ¢pynkuun y = af (kx +b) +cc
nomoniplonpeodpazoBanuii rpapuka Gpynkuuu y = f (X).

— WnmroctpupoBath ¢ HOMOLIBI0 TIpaduKa pealbHyl0 3aBUCUMOCTb WU
IIPOLIECC 110 UXXAPAKTEPUCTUKAM.

ApudmMernyeckas 4 reoMeTpHYeCKas IPOrpeccHu

— CB00OosHO omepupoBaTh MOHATUAMHU: TIOCIEJOBATEIBHOCTh, apupMeTHyeckas u
reOMETPUYECKASTIPOrPECCUH.



— 3ajaBaTh MOCIEI0BATEIbHOCTH Pa3HbIMU CIOCOOAMH: ONMUCATENbHBIM, TAOJUYHBIM, C
MNOMOILBIO(GOPMYITBI N-TO YJIeHA, PEKYPPEHTHBIM.

— BEBINOTHATS, BBIYHCICHHUS C HCIOJIL30BAHUEM (I)OpMyJI n-ro 4JjicHa

apru(METHUECKON UTEOMETPHUUECKON MPOTPECCUii, CyMMBI ITEPBBIX N YICHOB.
— H300paxaTh WieHbI [10CIIEJ0BATEILHOCT TOYKAMHU Ha KOOPJUHATHOM IJIOCKOCTH.

— Pemath 3aauu, CBSI3aHHBIC C YUCIOBBIMH MOCIIEIOBATEIBHOCTSIMUA, B TOM YHCIIC
3aJjauyd M3 PEATBHOW KM3HH (C HCIIOJIB30BAaHMEM KAIBKYIATOpa, MH(POBBIX
TEXHOJIOTH).

— Pacmno3naBath n MMPpUBOAUTD IIPUMEPHL KOHCYHBIX n OECKOHEUHBIX
HOCJIGI[OBaTeJIBHOCTeﬁ, OrpaHU4YCHHBIX HOCHGI[OBaTeHBHOCTef/’I, MOHOTOHHO

BO3pacTarmux (yObIBAIOIINX ) TTOCIIEIOBATEILHOCTEH.

— HmeTh mpeAcTaBiIeHUE O CXOJIMMOCTH IOCJIEIOBATENBHOCTH, YMETh HAXOJUTh CyMMY
0eCKOHEYHOYOBIBAIOIIIEH T€OMETPUUYECKOM MPOTPECCUU.

— HpI/IMeHHTB METOJ MaTeMaTHUYECKOU HWHAYKIHWU [IPU pCHICHUHA 3a1a4.






TemaTn4eckoe IJIAHUPOBAHHE

9 kaacce
Ne i/m HasBanmue pasaeina K-Bo yacosB 0P
1. Paznen 1. ®ynkuun 25 Bu6smuorexa [TOK
https://m.edsoo.ru/7f419d08
2. Pazpnen 2. YpaBuenus u HepaBeHcTBa: KBagparHsie 15 Bubmorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/7f419d08
3. Paznen 3. YpaBHeHus: U HEpaBEHCTBA: Y paBHEHUS, 25 Bu6morexa [TOK
HEPaBEHCTBA U UX CUCTEMBI https://m.edso0.ru/7f419d08
4. Pa3nen 4. HucnoBele mociieJo0BaTeIbHOCTU U POTPECCHH 25 Bu6morexa [TOK
https://m.edsoo.ru/7f419d08
S. Paznen 5. Anre6panueckue BeipaxeHusi: CTeneHs C 12 Bu6miorexa [IOK
pPalMOHAIIBHBIM IIOKA3aTeIEM https://m.edso0.ru/7f419d08
6. Pasnen 6. [ToBTopenue, 0600mIEeHNE, CUCTEMATH3AIMS 34 Bu6miorexa [IOK
3HaAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 136
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA

9 KJIACC

1) VueOumk: Anrebpa: 9 kmacc: YUeOHHMK U ydalmuxcs o0IneoOpa3oBaTe/IbHBIX MIKOJbHBIX
opranuzaimit/ A.I'. Mep3msk, B.M. [lonsikoB. — M.: Benrtana — I'pad, 2022.

2) Anrebpa: 9 kmacc: meroauueckoe nocobue/ E.B. bynko, A.I'. Mepsisk, B.b. TlonoHckwuit
M.C. Sxup. — M. : Benrana — I'pad, 2022.

3) Aunrebpa: 9 kiacc: pabouas terpagapb Ne 1/ A.I'. Mep3insk, B.b. TTonouckuit M.C. Skup. — M.
: Benrana — I'pad, 2022.

4) Aurebpa: 9 knacc: padbouast Terpanp Ne 2/ A.T'. Mepamnsik, B.b. ITononckuiit M.C. Skup. — M.
: Benrana — I'pag, 2022.
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