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MOSICHUTEJIbBHAS 3AITMCKA

AnreOpa SBJISICTCS OJHUM M3 ONOPHBIX KYpPCOB OCHOBHOTO 00IIEro oOpa3oBaHus: OHa 00eCcIeurnBacT U3yYeHUe IPyrux
JUCLUIUIMH, KaK €CTEeCTBEHHO-HAYYHOTOo, TaK W T'YMaHUTapHOTO IMKIOB, €€ OCBOCHHME HEOOXOAMMO ISl MPOAOJIKEHUS
00pa3oBaHMs U B IOBCETHEBHON KM3HU. PazBuTHe y 00y4aromuxcst HAyYHBIX MPEACTABICHUH O IIPOUCXO0XKICHUHN U CYIIHOCTH
anreOpandeckux aOCTPaKIiA, CIOco0e OTpakeHUsI MaTeMAaTHIEeCKO HAyKOW SBICHUI U IPOIECCOB B MPUPOAE U OOIIeCTBe,
pOJM MaTeMaTHYeCKOr0 MOJEIMPOBAHMSA B HayYHOM IO3HAaHMHM M B NPAKTHKE CIIOCOOCTBYeT ()OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHSI M Ka4deCTB MBIIIICHUS, HEOOXOOUMBIX IJIsl aJalTaliyd B COBPEMEHHOM IdpoBoM obmectse. M3ydenue
anreOpsl oOecriednBacT pa3BUTHE YMEHHWS HaONIOAaTh, CPaBHUBATh, HAXOIWTh 3aKOHOMEPHOCTH, TPeOyeT KPHUTHIHOCTH
MBIILIEHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM IEWUCTBHSI M BBIBOJBI, (DOPMYJIHPOBATH YTBEPIKICHUS.
OcBoenue Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO MBIIIIEHHS 00yJalomuXcsi: OHU UCTIONIB3YIOT IEAYKTHBHBIC H
WHIYKTHBHBIC pAacCyKACHUS, 0000meHne H KOHKpeTH3amuio, abcrparmpoBaHne u aHaimormio. OOydeHume anredpe
NpeAnosaraeT 3HauyuTeNbHbII 00bEM CaMOCTOSTEIBHON NESTENILHOCTH O0yYaIOIIUXCsl, IOATOMY CaMOCTOSITEIBHOE PELICHUE
3aJa4 ABJSIETCS pealn3alyeil JesTeIbHOCTHOTO MIPUHIIMIIA 00yYeHUSI.

B crpykType mporpaMmsl y4eOHOro Kypca «Anredpa» Ui OCHOBHOIO OOIIETO O0Opa3oBaHMs OCHOBHOE MECTO
3aHUMAIOT COJIepP KAaTeIbHO-METONNYECKHE JIMHAN: «HHUCTa U BBIYUCICHUNY, «ANreOpandecKkue BEIPaKCHUSN», «YpaBHEHHUS U
HepaBeHCTBa», «DyHkim». Kaxknas U3 3Tux coxep’kaTeabHO-METOANYECKUX JIMHUH pa3BUBAeTCAd Ha MPOTSHXKEHUM TPEX JIET
U3y4IEHUs Kypca, B3aMMOJICHCTBYS ¢ APYTUMH €T0 JHHUSIMHU. B Xoze n3ydeHns: y4eOHOro Kypca oO0ydaroniuMest IPUXOIUTCS
JIOTUYECKH PACCYXJaTh, NCIOJIb30BATh TEOPETHKO-MHOXXECTBEHHBIN A3bIK. B CBsI3M € 3TMM B mporpammy ydeOHOTO Kypca
«Anrebpa» BKIIOYEHbl HEKOTOPHIE OCHOBBI JIOTMKH, IpEICTAaBICHHBIE BO BCEX OCHOBHBIX pasjelaXx MaTeMaTHUeCKOro
o0pa3oBaHMs W CIOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOIIUMHUCS OCHOB YHHMBEPCAIBHOTO MAaTEMaTH4eCKOro S3bIKa.
ConepkaTeIbHON M CTPYKTYPHOH 0COOCHHOCTBIO YIEOHOTO Kypca «Anredpay sBIISETCS ero HHTETPUPOBAHHBIN XapakTep.

Conmepxanne nMHHM «Yucia ¥ BBIYMUCICHHUS» CIY)KUT OCHOBOM [UId JanbHEWIIET0 W3yYeHHs MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y 00yYarOUIUXCS JIOTHYECKOTO MBIIUICHHS, (OPMHUPOBAHHIO YMEHUS MOJIb30BATHCS AITOPUTMAMH, a
TaKke NMPHOOPETCHUIO NMPAKTHYCCKUX HABBIKOB, HEOOXOOMMBIX JUIS TOBCEIHEBHOHM XM3HW. Pa3BUTHE MOHATHA O YHCIC Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBSI3aHO C PALMOHAIGHBIMH M HPPAMOHAIBHBIMH YHCIaMH, (opMHpOBaHHEM
NPEACTAaBICHUI O MAEHCTBUTENBHOM 4YHCIIE. 3aBEpIICHHE OCBOCHUS YHCIOBOM JIMHHM OTHECEHO K CpelHeMy ooiieMy
obpa3oBaHUIo.

ConepxaHue ABYX alreOpanvecKux JMHHH — «AnreOpandeckne BBIPRKEHHS» W «YpaBHEHHS W HEPaBEHCTBa»
crocoOcTByeT (opMHupoBaHUIO Yy OOyYaIOMIUXCS MaTEeMaTHUECKOTO ammapara, HEeOOXOJWMOTO JUIS pelieHHs 3a1ad
MaTeMaTHUKH, CMEXKHBIX IMPEAMETOB M IPaKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOTO oOIiero o0Opa3oBaHUs
y4eOHBII MaTepual rpynuupyeTcss BOKPYT pallMOHAIBHBIX BhIpaskeHHH. AnreOpa 1eMOHCTPUpPYET 3HAaYeHHE MAaTEeMaTHKH Kak
A3bIKa JUIl IOCTPOSHMSI MaTeMaTHUECKUX MOJIENEH, ONMCaHus TPOIECCOB U SIBICHUI peanbHOro Mupa. B 3amaun oOyueHus
anreOpe BXOJAT TakKe NanbHeilee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOIMMOr0o, B YaCTHOCTH, ATl OCBOCHHUS
Kypca uWH(OpMAaTMKH, W OBJAJCHHWE HABBIKAMM JCIYKTHUBHBIX paccykaeHud. I[IpeoOpasoBaHme CHMBOJIBHBIX (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHs, CIIOCOOHOCTEH K MaTeMaTHUeCKOMY TBOPYECTBY.

Copnepxanue GyHKIMOHATHHO-TPA(QUIECKON TMHAN HAIIEJICHO Ha TOTy4YeHHe 00yJalOMMHUCS 3HAHUN O (YHKIMAX KaK
BaXHEHIIEH MaTeMaTHYECKOW MOJETH JUII ONMMCAHUS M MCCIENOBaHMSA Pa3HOOOPA3HBIX MPOIECCOB M SBICHUH B MPUPOJAE U
obmectBe. l3ydyeHnme wmarepuanga CrIOCOOCTBYET pa3BHTHIO Yy OOYdYalOIIMXCS YMEHHS HCIOJb30BaTh  pas3lIMuHbIE
BBIpa3UTEIbHBIE CPEJCTBA SA3BIKA MATEMATHKH — CIIOBECHBIE, CHMBOIMYECKHE, Tpaduaeckre, BHOCHT BKIaa B (OPMHPOBAHHUE
MPEACTaBICHUI O POJIM MAaTEMAaTUKH B PA3BUTHH IUBUIIN3ALNHI U KYJIBTYPHI.

CoryacHo y4eOHOMY IUTaHy B 7-9 Kilaccax u3ydaercsi yueOHbIH Kypc «AnreOpay, KOTOPBIH BKIIIOYAET CIEIYIOIINe
OCHOBHBIE pazJielibl cofepkanus: «Hucna u BBIUNCICHUNY, «ANreOpandecKie BBHIPKEHUA», «YpPaBHEHHUS W HEPAaBEHCTBAY,
«DyHKIUNY.

Ha uzyuenue yge6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 vaca (3 yaca B Hezpexo), B 8 kiacce
— 102 gaca (3 gaca B Henemo), B 9 kimacce — 102 yaca (3 gaca B Helenm).



COJEP KAHUE OBYUYEHMUS
7 KJIACC

Yuciia 1 BbIYHCICHHUA

Jpobu OoOBIKHOBEHHBIE W ICCATHYHBIC, TEPEX0i OT OFHOM (opMBI 3ammcu aApobeit k apyroi. [lomsrne
palMoHaIBHOTO YKCIIa, 3alMCh, CPABHEHHE, YIOPSI0UYMBAaHNE PAlIMOHAIBHBIX YKcel. ApupMeTHyecKkue AeHCTBUS C
panroHaIBHBIMU YKcIaMu. Pemenne 3a1a4 n3 peaabHOM NPaKTHKK HA 9acTH, Ha JPOOH.

CremeHp ¢ HaTypadbHBIM IIOKa3aTeJeM: OINpENeJCHHE, MpeoOpa3oBaHWE BBIPAKECHHH Ha OCHOBE
OIpe/ieIeHus], 3anuch OONbIINX Ynces. [IponeHTsl, 3armuch NPOLEHTOB B BUJE APOOH M JPOOH B BHIE MPOLIEHTOB.
Tpu oCHOBHBIE 3a7]auyl HA IPOLIEHTHI, peIlICHHUE 3a7a4 U3 pealbHON MPaKTHKH.

IIpyMeHeHre NPU3HAKOB JENUMOCTH, PA3JIOKEHHE HA MHOKUTENN HaTypPaIIbHBIX YHCEIL.

PeasibHbBIC 32aBUCHMOCTH, B TOM YHCIIe TIpsIMasi 1 00paTHas MPOTIOPIHOHATEHOCTH.

Auaredopanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YHCIOBOE 3HAYEHHE BBIPAXKEHUS C MEPEMEHHOW. JIOMyCTHMBblE 3HAYEHHS HNEPEMEHHBIX.
[IpencraBneHne 3aBUCHMOCTH MEXIY BEIMIMHAMH B BUJE (popMyisl. Beraucnenus no ¢popmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPAQ)KCHUH, TOXKIECTBEHHO paBHBIC BBIPAXECHMS, NpaBHia NPeoOpa3oBaHUA CYMM M IPOHU3BEACHUIL,
IpaBHJIa PACKPHITHS CKOOOK U MPUBEACHUS MOZOOHBIX ClIaracMbIX.

CBoliCcTBa CTENEHH C HATYpaJIbHBIM MOKA3aTENEM.

OpHouneHsl U MHorowleHsl. CreneHb MHorowieHa. Cio)keHue, BBIYMTAHHE, YMHOXXCHHE MHOTOUJICHOB.
@DopMyIbl COKpPAIIEHHOTO YMHOXXEHMS: KBaJIpaT CyMMBI M KBajapaT pa3HocTH. Popmyna pa3sHOCTH KBaJpaToB.
PasnoxeHre MHOTOYIEHOB HA MHOXKHTEIH.

YpaBHeHUs U HepaBeHCTBA

YpaBHEeHUE, KOPEHb YpaBHEHUsI, TIpaBKiIa IpeoOpa3oBaHus ypaBHEHUS, PABHOCHILHOCTh YPaBHEHHUIA.

JluneitHoe ypaBHEHHE C OJIHOM NMEPEMEHHOM, YUCIIO KOPHEH JIMHEHHOrOo ypaBHEHUS, pEUIEHHE JUHEHHBIX
ypaBHeHHH. CocTaBlIeHUE ypaBHEHHUH IO YCIOBUIO 33/1a4l. PellieHre TEKCTOBBIX 3a7a4 C MOMOIIBIO YPaBHEHUI.

JluneiiHoe ypaBHEHHE C IBYMs NIEpEMEHHBIMHU U ero rpaduk. Cucrema NByX JMHEHHBIX YPaBHEHUH C IBYMsI
MepeMeHHbIMH. PeleHne cucTeM ypaBHEHHH CIIOCOOOM IOJICTaHOBKHU. lIpuMepsl perieHus TEeKCTOBBIX 3ajad C
MOMOILBIO CHCTEM YPaBHEHHI.

DyHKIHUU

Koopannara toukn Ha mpsMoil. UwucioBele NpPOMEXYTKH. PaccTosHHe MeEXAy IOBYMS TOYKaMHU
KOOpPJAMHATHOM NPSMOH.

[IpsamoyronpHas cucrema koopauHar, ocu OX u Oy. Abcmmcca W opAauHaTa TOYKM HAa KOOPAMHATHON
iockocty. [Ipumepsl rpadukoB, 3aaaHHbIX Gopmynamu. UteHue rpadukoB peanbHbIX 3aBUcHMOcTed. [TonsiTne
¢ynkuun. T'paduk Gyskuuu. CpoiictBa GyHkuuil. Juneitnas Qynxuwus, e€ rpaduk. Ipadux Gyskumu y = |X|.
I'padudeckoe penieHne TNHEWHBIX YpaBHEHUH U CHCTEM JIMHEWHBIX YPaBHCHHIA.

8 KIIACC

Yucsia 1 BBIYHCIEHUSA

Ksamparusiii kopeHp u3 uwncna. llonstie 00 wppanuoHanbHOM 4ucie. JlecATHYHBIE NPHONMKESHUSA
UppanroHaiIbHBIX gyrcen. CBoicTBa apu(METHUECKHX KBAaJPaTHBIX KOPHEH M WX NMPUMEHEHHE K MpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAXEHUH U BbIUMCICHUSIM. [lefiCTBUTENbHBIE YU CTIA.

CreneHs C LeJbIM M0Ka3zatesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMKcCh YUCIA.

AnreOpanyeckne BoIpaKeHUsIAredpandecKne BbIPaskeHUsl

KBaapaTHblii TpEXuJieH, pa3oKeHUe KBaPaTHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpandeckast 1poob. OCHOBHOE CBOWCTBO anredpandeckoit aipodu. CiiokeHne, BEIYUTAaHHE, YMHOKCHHE,
JieneHne anredpandeckux Ipobel. PannonansHbIe BRIpaXKEHUS U UX IIpeoOpa3oBaHue.

YpaBHEHUS 1 HEpaBEeHCTBAY paBHEHUS 1 HepaBeHCTBA

KBaapaTtHoe ypaBHeHHe, popMysia KOpHE# KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenne ypaBHeHU,
CBOIAIINXCS K JTMHEHHBIM H KBafgpaTHEIM. [IpocTelimme npoOHO-paoHaIbHEIC YPAaBHEHNUS.

I'paduueckas wHTEpIpETAINS YPaBHCHUN C IBYMS IMEPEMEHHBIMU U CHCTEM JIMHEHHBIX ypaBHEHUH C IByMS
nepeMeHHbIMU. [IpuMephl pereHnst CUCTEM HETMHEHHBIX YPaBHEHHM ¢ ABYMsI IEPEMEHHBIMHU.

PerieHne TeKCTOBBIX 33/1a4 AJIreéOpandecKuM CIIOCOOOM.

UYucnoBsle HepaBeHCTBA U UX cBoiicTBa. HepaBeHCTBO ¢ 0fHOM nepeMeHHON. PaBHOCHIBHOCT HEPABEHCTB.
Jluneiinble HepaBeHCTBA C OJHON NepeMeHHOM. CUCTeMbI JIMHEHHBIX HEPABEHCTB C OJJHOU MEPEMEHHOM.



OyHKIMNDYHKIUH
Honsarne Gpynkiun. OdIacTs OMpeneneHns U MHOXKECTBO 3HaueHuH QyHkImn. CrocoOsI 3amanns GyHKINH.
I'padux ¢pyaxumun. Ytenne cBoiicTB pyHKIHH 10 € rpaduky. [Ipumeps! rpadukoB QyHKIHHA, OTpaskaromInX
peaibHbIE TPOLECCHI.
OyHKIMHY, OIUCHIBAIOIIHUE MIPSMYIO 1 0OpaTHYIO MPONOPIHOHAIBHBIC 3aBUCUMOCTH, UX Ipaduku. OyHKIHU
y =x2,y = x3, y = VX, y=|x|. I'paduueckoe pemmenne ypaBHeH il i CHCTEM ypPaBHEHHIL.
9 KJIACC

Yucjia ¥ BIYUCICHUSA

ParnonaneHble YrciIa, HppanuoOHAIbHbIEC YHCIIA, KOHEYHBIC 1 OECKOHEUHBIE ECATHIHBIE ApoOH. MHOXXECTBO
JICWCTBUTENBHBIX YUCEN, JCHCTBUTENbHBIC YUCIa KaK OECKOHEUHBIE JIeCATHUYHBIC NpoOH. B3aumHO oIHO3HayHOE
COOTBETCTBHE MEXy MHOXKECTBOM JEHCTBUTEIBHBIX YUCEN U KOOPJUHATHOMN NPSIMOH.

CpaBHEeHHE JEHCTBUTENBHBIX YUCEN, ApH(PMETHIECKUE AEHCTBUS C ACHCTBUTEIBHBIMH YHCIIAMH.

Pa3mMepr 00BEKTOB OKPY’KAIOIIETO MHUPA, JUTUTEIHHOCTH ITPOIIECCOB B OKPYKAIOLIEM MHPE.

[TpubnmxéHHOEe 3HAUCHME BEJIWYMHBI, TOYHOCTh NpuOIKeHus. OkpyriaeHue uncen. [Ipukuaka U oleHKa
pE3yIbTaTOB BEIYUCIICHUII.

YpaBHeHuUs1 U HepaBeHCTBA

JIuneitnoe ypaBHeHue. Pelienue ypaBHEHUM, CBOAAIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHHe. PemieHune ypaBHEHHH, CBOAAIIMXCS K KBaJIpaTHBIM. BHKBagpaTHOe ypaBHEHHE.
IIpuMeps! perieHns ypaBHEHUN TPETbEeH U YETBEPTOH CTENEHEN pa3I0KEHUEM HA MHOXKHUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX YpaBHEHUH. PellieHe TeKCTOBBIX 3aa4 anreOpanyeckuM METOI0M.

YpaBHeHue ¢ AByMsl IIEpEeMEHHBIMU U ero rpaduk. PenieHue cucreM IByX JIMHEHHBIX ypaBHEHHH C JBYMs
NEpeMEHHBIMH. PerleHue cucteM IBYyX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEHHOE, a Opyroe — BTOPOW CTENEHHU.
I'padmaeckast nHTEpIIpETaNS CUCTEMBI YPAaBHEHHH C IBYMSI IEPEMEHHBIMU.

Perrenue TeKCTOBBIX 3a/1a4 aNTreOpanyecKuM crocooom.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pewienue nuHEHHBIX HEPABEHCTB C OJHOW MEpeMEHHOH. PelleHne cuctem JMHEHHBIX HEPABEHCTB C OJHOU
nepemeHHoi. KBanpatHble HepaBeHCcTBa. ['paduueckas MHTepIpeTalys HEPABEHCTB U CHCTEM HEPaBEHCTB C ABYMs
MepEeMEHHBIMH.

OyHKUMNPYHKIMH

KBagparuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabosia, KOOpJMHATHI BEPUIMHBI MapadoJibl, OCh
CUMMETpPHHU TapalboJIbL.

I'paduku pynkumit: y = kx, y =kx+ b,y =k/x,y=x3,y= VX, y = |X| , u ux cBo¥icTBA.

Yucnossle nocnen0BaTeNbHOCTHYNCI0BbIE MOCTEI0BATE]bHOCTH U POrPecCHH

[ToHsTHE YHCIOBOW TOCIENIOBATENHHOCTH. 3aJaHUE MOCIIEA0BATEILHOCTH PEKYyppeHTHOH (opmymnoil u
(hopmyioit N-ro wieHa.

Apudmernueckas u TreoMeTpuueckas mporpeccuu. @Popmynsl N-ro  WieHa apUPMETHYECKOH u
TeOMETPUUECKON IPOTPECCH, CyMMBI IIEPBBIX N YJICHOB.

N306pakeHne dWiIeHOB apu(pMETHYECKOH W TEOMETPHYECKOW MPOTpeccHil TOYKaMH Ha KOOPAMHATHOM
TUTOCKOCTH. JIMHEHHBIN U 3KCTIOHSHIIHATBHBINA pocT. CII0KHBIE IPOIIEHTHI.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI YYEBHOI'O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA3OBAHHSA

JIMIYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHUS IPOrpaMMbI y4EOHOTO Kypca «Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYeCKOE BOCIIUTAHME:

MPOSIBICHUEM HHTEpEca K MPOILIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IEHHOCTHBIM OTHOIICHHEM K
JIOCTUKEHUSIM POCCUHCKMX MaTeMAaTUKOB M POCCHUMCKOM MaTeMaTHMYECKOH IIKOJbI, K HCIHOJb30BAHUIO 3THUX
JOCTHKEHHUH B IPYTUX HAyKaxX W MPUKIAJHBIX chepax;

2) rpazkAaHcKoOe U yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaKIaHWHA W pEealn3alyd €ro Ipas, IPEICTABICHHEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIMOHUPOBAHUS pAa3JIMUHBIX CTPYKTYp, SIBJICHUH, NpOLENyp TIpa)kIaHCKOTO
oOrecTBa (HampuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO 3THUCCKUX MPOOJEM, CBA3aHHBIX C
MPaKTHIECKUM TPUMEHEHHEM NOCTW)KEHHH HayKW, OCO3HAaHHWEM Ba)KHOCTH MOPAIBHO-3THYECKHX IPHUHIMIIOB B
JEeATEIIHOCTH YUEHOTO;

3) TpynoBoe BOCIIUTAHME:

YCTaHOBKOH Ha aKTUBHOE YYacTHE B PELICHHM IPAaKTHYECKHUX 3a/lad MaTeMaTHYeCKOH HarpaBIeHHOCTH,
OCO3HAaHHEM BA)XHOCTH MaTEeMaTHYEeCKOTO0 o0Opa3oBaHMS Ha TPOTSDKCHMH BCEH JKM3HM [UIS  YCHEIIHOM
npodeccHoHaNBHOIN NeSTeNbHOCTH U pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M IOCTPOCHUEM
VHJMBHYaJIbHOI TpaeKTopuu 00pa3oBaHUsl M )KU3HEHHBIX ITAHOB C YUYETOM JIMUHBIX HHTEPECOB M OOLIECTBEHHBIX
MOTPEeOHOCTEIH;

4) 3creTn4ecKoe BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLMOHAJIBHOMY M AICTETUYECKOMY BOCIPHSTHIO MaTeMaTH4eCKHUX OOBEKTOB, 3ajad,
pELICHUH, paccyXIeHUH, yMEHHIO BUIETh MaTeMaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHeHTaL{Heﬁ B JC€ATCIIBHOCTU Ha COBPEMCHHYIO CHUCTEMY HAYYHBIX HpeI[CTaBHeHHfI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4eJOBeKa, IPHPOJbI U OOIIECTBa, MOHUMaHHEM MaTeMaTH4ecKol HayKu Kak cdepbl
YeJIOBEUECKOH JeSITebHOCTH, 3TANoB €€ Pa3BUTHsI U 3HAYMMOCTH JUISl pa3BUTHS IUBIIIN3AINH, OBJIaJJCHUEM SI3bIKOM
MaTeMaTUKd U MaTEMaTUYECKOU KyJ'II;TypOfI KaK Cp€ICTBOM IMO3HAHUA MHpaA, OBJIAICHUEM HpOCTeﬁH.IHMPI HaBbIKaMH
HCCIIEI0BATEIBCKON AEATEIFHOCTH;

6) puznueckoe Bocnuranue, GopMupoBaHHe KyJIbTYPbI 310POBbSI H SMOLMOHAJIBHOI0 0J1aroNoJy4usi:

TOTOBHOCTBIO TPHMEHSTh MaTeMaTHYEeCKHE 3HAHWS B HMHTEPECaX CBOETO 310pPOBbs, BEICHUS 3J0pPOBOTO
oOpa3a >KM3HU (3AOpPOBOE NHTaHMWE, COATAHCHPOBAHHBIM PEXHUM 3aHATHN M OTIBIXA, PeryJsipHas ¢u3ndeckas
AKTHBHOCTb), C(HOPMHUPOBAHHOCTHIO HABBIKA PE(IICKCHH, IPU3HAHNEM CBOETO MpaBa Ha OIIMOKY M TaKOT'O JKe IpaBa
JPYTOro 4YeJIOBeKa;

7) 3Kko0JIOTHYecKoe BOCTIMTAHHe:

OpHeHTaHHeﬁ Ha TPUMCHCHHUE MATEMATHYCCKUX 3HAHUM A peICHuA 3agad B obnactu COXpaHHOCTH
OKpY’Karollel cpe/ibl, INIAHUPOBAHUS MOCTYNKOB U OLIEHKU MX BO3MOXKHBIX MOCIEACTBUN JUI OKPYXKAIOLIEH Cpensl,
0CO3HaHMEM TI00aTHFHOTO XapaKTepa HKOJIOTHYECKIX MPOOIeM U ITyTel UX peIieHus;

8) apanTanmsa K M3MEHAIOIIUMCS YCJIOBUAM COUMAJIBLHOI M MPUPOIHOIi cpeabI:

TOTOBHOCTBIO K ACHCTBHUSIM B YCIOBUSIX HEONPENENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH
yepe3 MPaKTHYECKYIO JeITENIFHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y JPYTUX JIIOAEH, MpuoOpeTaTh B COBMECTHOM
JACATCIbHOCTH HOBBIC 3HAHWA, HABBIKM 1 KOMIICTCHIINHU U3 OIbITA IPYTHUX,

HEoOX0MMOCTEIO B (JOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4nciie (GOPMYINPOBATH HJICH, TOHATHS, TUIIOTE3bI
00 0oOBEKTax M SIBICHHUSAX, B TOM YHCJIE paHEe HEU3BECTHHIX, OCO3HABATh ACPUINTHI COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, IIJIAHUPOBAaTh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYaIlMIO, BOCIPHHHUMATH CTPECCOBYIO CHTYalHI0 KaK BBI3OB,
TpeOyIOLIHi KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMBbIE PEILICHUS U AEHCTBHUS, HOPMYJIMPOBATH U OLICHUBATH PUCKH
¥ TIOCNEACTBUS, HOPMUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIC YHHBEpPCATIbHBIE y4eOHbIE 1elCTBUSA

ba3oBble JJornyeckue aeiicTBUSA:



BBIBIATh M XapaKTEpPU30BaTh CYIIECTBEHHbIC NPU3HAKM MAaTEMAaTHYECKHX OOBEKTOB, ITOHATHH,
OTHOIIGHWH MEXIy HOHATHUSAMH, (OpPMYIHMPOBATh ONpENENCHHS IOHATHH, YCTaHABIUBATH
CYIIECTBEHHbIH NpPU3HAK KJIACCU(HUKALUKM, OCHOBaHUS Ul OOOOLICHWS M CpaBHEHUs, KPUTEPHU
MPOBOIUMOTIO aHANN3A;

BOCIPUHHUMATh, (JOPMYJIUPOBATh U MPEOOPa30BBIBATh CY)KICHUS: yTBEPAWTEIbHBIC W OTPUIATEIHHEIC,
€IMHUYHBIE, YaCTHBIEC U 00IINE, YCIOBHBIC;

BBISBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MNpPOTUBOpeuHss B (DakTax, IaHHBIX,
HaOMIOAEGHUSX W YTBEPXKACHHAX, TMpeIaraTb KPUTEPHM [UIL BBIABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUUIL;

JienaTh BBIBOJBI C HUCIOJIBb30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX U MHAYKTUBHBIX YMO3aKITIOUCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

pa30Ouparh OKa3aTEeIbCTBA MATEMATHUECKHX YTBEP)KICHUH (IIPSAMBIE M OT NPOTHUBHOTO), MPOBOAUTH
CaMOCTOSATENILHO HECJIOKHBIEC JI0Ka3aTeJIbCTBA MaTeMaTHYECKUX (AKTOB, BBICTPAaUBATh apryMEHTAIIHIO,
NPUBOAMTH MIPUMEPHI H KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHNUS;

BBIOMpPATH CIIOCO0 perreHus ydeOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BApHAHTOB PEUICHUS, BBIOMpATh
HanOosee MOIXOJSIINH C yIETOM CaMOCTOSATENHHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebCcKue 1eHCTBUS

UCIIONIb30BaTh BOMPOCHI KaK HCCICIOBATENbCKUNA HHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOMPOCHI,
(bukcupyrome MNpoTUBOpPEUYHe, MPOOJIEMy, CAMOCTOSITENLHO YCTAHABIMBATh HCKOMOE U JIAHHOE,
(hopMHpOBaTh TUNOTE3Y, APTYMEHTUPOBATH CBOO MO3UIHIO, MHEHHE;

MPOBOIUTH MO CAMOCTOSTEIbHO COCTABICHHOMY IUIAHY HECJOXHBIH 93KCIIEPUMEHT, HEOOJbIIOoe
UCCIIEJIOBAHNE M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBbEeKTa, 3aBHCUMOCTEH 0OBEKTOB
MeX1y co00if;

CaMOCTOSTEIILHO (POPMYITHPOBATH 0OOOIICHUS ¥ BBIBOIBI 110 Pe3yJIbTaTaM MPOBEAEHHOIO HAOJIIOICHHUS,
HCCIIE/IOBaHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTATOB, BBIBOJIOB M 0000IICHNA;
MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, @ TAKIKE BBIABHUIATH MPEAINOIOKEHHS O €ro Pa3BUTHH
B HOBBIX YCJIOBHUAX.

PaGora c undopmanueii:

BBISBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OPMAINH, JaHHBIX, HEOOXOAMMBIX ISl PEIICHUS
3aJaui;

BBIOMPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALINIO Pa3IMYHBIX BHJOB
u opmM npencraBieHns;

BbIOMpaTh (opMmy TmpencTaBieHHs WHPOpMALMK W HIUTIOCTPUPOBATh peEllaeMble 33/1a4d CXEMaMH,
JuarpaMMaMy, HHOH rpaukoi 1 uX KOMOMHAILIUSIMU;

OLICHMBATh  HAAEKHOCTh  HMHPOPMAIMM 10  KPUTEPHUAM, NPEAJIOKEHHBIM  YUYHTENIeM  HIIH
c(OpPMYITHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHl/lKaTHBHLle YHHUBEpPCAJIbHbIE y‘leﬁ]—lble JedcTBUs:

BOCIIPHHAMATh U ()OPMYIHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBUSAMH H IEISIMU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAJKaTh CBOKO TOYKY 3PCHHUS B YCTHBIX W MHUCHMECHHBIX TEKCTaX, 1aBaTh MOSCHCHHUS
110 X0y pCIICHUA 3a/la4yi, KOMMCHTUPOBATh HOHy‘IeHHBIﬁ pE3YIIbTAT,

B XoJie OOCYXICHHUS 3a[aBaTh BOIPOCHI 10 CYLIECTBY OOCYXIAeMOH TeMbl, MPOOJIEMBbI, peraeMoin
3aJjaud, BBICKA3bIBATh WJICH, HALCJICHHBIC HA IIOMCK PEIICHUS, COMOCTABJATh CBOM CYXICHHUS C
CYXKIACHUAMU JOPYIrux YYaCTHHUKOB JgUajora, O6Hapy)KI/IBaTB pa3anine u CXOACTBO HOSHHHﬁ, B
KOPPEKTHOH (hopMe PopMyITHpOBaTh Pa3HOIIACHS, CBOM BO3PAKCHHUS,

MPEJCTABISATh PEe3YyIbTAThl PEIICHUS 3a/1a4M, YKCIIEPIMEHTA, UCCIICIOBAHUS, IIPOCKTA, CAMOCTOSITEIBHO
BEIOMpATh (POpPMAT BBICTYIUICHUS C YIETOM 3a/1a4 MIPE3CHTAIIMK U OCOOCHHOCTEH ayIUTOPHU;

IMOHUMATh M HCIIOJB30BaTh INPECUMYIIECCTBA KOMaHJlHOﬁ )5 HHIII/IBH)IyaHBHOﬁ pa6OTBI Ipyu pCHICHUA
Y4eOHBIX MaTEMaTHYCCKHX 32134,

NPUHUMATH IIeJb COBMECTHOW JESATCIBHOCTH, IUIAHHPOBATh OPraHHW3alUI0 COBMECTHOW pPabOTHI,
pacmpeneNaTh BHIBI pa0OT, JHOTOBapUBAThCS, OOCYKAATh MPOIEcC W pe3yiabTaT paboThl, 0000IIaTh
MHEHUsI HECKOJIbKUX JIIOJICH;

Yy4acTBOBaTh B TPYMIIOBBIX (popmax paboTel (00CYXICHHS, OOMCH MHCHUSMH, MO3TOBBIC HITYPMBI U
Jpyrue), BBIIONHATh CBOI 4acTh PabOThl M KOOPIMHHUPOBATH CBOM JACHCTBUSI C IPYTUMU UJICHAMH



KOMaH/Ibl, OLICHUBATh KQU4eCTBO CBOETO BKJIAAa B OOMIMI NPOAYKT MO KPUTEPHIM, cHOPMYITNPOBAHHBIM
YYaCTHUKaMH B3aHMOJICHCTBHS.
PerynsiruBHbIE yHMBEpCAJIbHBIE YUeOHbIE TeiiCTBHS
Camoopranu3zanus:
®  CaMOCTOSATENBHO COCTABIITH IUIAH, ANTOPUTM peIIeHHs 3amadd (WIM €ro 4YacTh), BEIOMpATh crocod
pelIeHusT ¢ y46TOM HMEIOIMUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTh H
KOPPEKTHPOBATh BapUAHTHI PEIICHUIT ¢ Y4€TOM HOBOM MH(OPMALIUH.
CaMOKOHTPO/Ib, IMOLUHOHAJbHBII HHTEJLIEKT:
e  BIAJeTh CIIOCO0AMH CaMONPOBEPKH, CAMOKOHTPOIIS IpoLiecca M pe3yNbTaTa PeLIeHHs] MaTeMaTHIeCKO
3a1a4m;
®  TpenBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NpPU PEIICHWH 3aJa4yl, BHOCHTh KOPPEKTHUBBI B
JeATeIbHOCTh Ha OCHOBE HOBBIX 00CTOSTEIBCTB, HAHIGHHBIX OMINOOK, BBISBICHHBIX TPYAHOCTEH;
®  OLICHUWBATh COOTBETCTBHE pe3yibTaTa JCSATENbHOCTH IIOCTABICHHOW €M M YCIOBHSM, OOBSCHSITH
MPUYHHBI JOCTIKCHHS WM HEJOCTHXKCHHS 1EJI, HAXOAUTh OIMIMOKY, 1aBaTh OICHKY MPHOOPETEHHOMY
OIIBITY.

INPEJMETHBIE PE3YJIbTATBI

K xoHIy 00y4eHns B 7 KjIacce 00yJarOIUICs MOMYIHT CIEAYIOIINE IPEAMETHBIC PE3yIbTaThl:

Yuciaa ¥ BBIYHCICHHS

BeimosnHsATh, coyeras YCTHbIE M NUCbMEHHBIE NPHUEMBI, apuU(pMETHYEeCKUE NEHCTBHS C PalMOHAIbLHBIMH
YHCIAMH.

HaxoauTh 3Ha4€HHs YHCIIOBBIX BBIPOKEHHH, IPUMEHSATh Pa3HOOOPa3HbIE CIIOCOOBI M NPUEMBI BBIYHCIICHHS
3HA4YEHHUH TPOOHBIX BBIPAXKEHHMH, COJlepKAIINX OOBIKHOBEHHBIC U AECATHYHBIC IPOOH.

[lepexomutes OT oAHOM (GOPMBI 3anmMCH YHceNl K Apyrod (mpeoOpa3oBBIBaTh JECATHUHYIO JIpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO IPOOB).

CpaBHMBATH M YIOPSI0YMBATh PALMOHAIBHBIE YHCIA.

OKpyrasaTh Yncna.

BBINOAHATE NPUKUIKY M OLEHKY pe3yiabTaTa BBIUUCICHHH, OLCHKY 3HAYEHHMH YHCIOBBIX BBIPAXKECHUU.
BBINOMHATE NEHCTBUS CO CTENEHSAMU C HaTypaIbHbIMU IIOKA3ATEIIAMH.

IIpuMeHsTh NPU3HAKU JEIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYypPaJIbHBIX YUCEIL.

Pemate npakTHKO-OpHEHTHPOBAHHBIE 33/1a4H, CBA3aHHBIE C OTHOLIECHHEM BEIHUYUH, IPONOPIHOHAIBHOCTBIO
BEJIMYMH, IIPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUs 3alad C y4ETOM OIPAHUYEHM, CBSI3aHHBIX CO
CBOMCTBaMH pacCcMaTpUBAEMbIX 0OBEKTOB.

Auiredpanyeckue BbIpazKeHUst

Hcnonp3oBaTh anreOpanyeckylo TEPMHUHOJIOTHIO M CHMBOJMKY, HPHUMEHSTH €€ B IIpoLecce OCBOCHUS
y4e0HOTO MaTepurana.

HaxoanTs 3HaueHNsI OYKBEHHBIX BBIPAXCHUHN NPH 3a1aHHBIX 3HAYEHUSIX EPEMEHHBIX.

BrimonHaTe 1npeoOpa3oBaHUsi LENOr0 BHIPAKEHHS B MHOTOWIEH MPUBEICHHEM IOJOOHBIX ClIAaraeMblX,
PacKpBITHEM CKOOOK.

BrINOIHATE YMHOKEHHE OJHOWICHA HA MHOTOWIEH M MHOTOWIEHAa HAa MHOTOYJICH, PUMEHATH (OPMYIIBI
KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyIecTBIATh pa3lioKEHHE MHOTOWICHOB HAa MHOXHTEJIM C TIOMOIIBIO BBIHECEHHS 3a CKOOKH OOIIero
MHOXHTEJS, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHHUS (OPMYII COKpPAIEHHOTO YMHOXKEHHS.

[IpumensATs TpeoOpa3oBaHMsi MHOTOWIEHOB JUIS PEIICHUS PAa3IM4YHbIX 3a7ad W3 MaTeMaTHKH, CMEXKHBIX
MPEIMETOB, U3 PEANbHOM MPAKTUKH.

Mcnonp30BaTh CBOMCTBA CTETIEHEH ¢ HATYpaIbHBIMU IIOKA3aTEISIMHU [T IPeoOpa30BaHus BEIPAKCHUH.

YpaBHeHus1 M HEPABEHCTBA

Pemars nuHelHble ypaBHEHUS C OAHOI NEpEeMEHHOM, NpPUMEHsAs INpaBUia Iepexoja OT HCXOIHOTO
YPaBHEHHS K PABHOCHIBHOMY eMy. IIpOBepsTh, SBIAETCS JIM YUCIO KOPHEM yPaBHEHHS.

[IpumensATh rpaduaeckue METOABI IPH PELICHUH JIMHEHHBIX YPAaBHEHNUH U HX CHCTEM.

[TonOupats npuMepsl Nap Yuce, IBISIOIUXCS PELICHUEM JINHEHHOTO ypaBHEHUS C JBYMSI IEPEMECHHBIMH.

CrpouTh B KOOPJMHATHOW IUIOCKOCTH TpadpyK JIMHEHHOro ypaBHEHHS C JABYMs NEPEMECHHBIMHM, MOJIb3YSCh
rpaKoOM, IPHBOANTH NIPUMEPHI PELLICHUS yPAaBHEHHUS.

PemiaTs crcTteMbl ABYX JIMHEHHBIX YPaBHEHHUI € IByMsI IEPEMEHHBIMH, B TOM YHCJIE IpaHIECKH.



CocTaBnsiTh M penaTth JUHEHHOE ypPaBHCHHE WM CHCTEMY JIMHEHHBIX ypPaBHCHMH IO YCIOBHIO 3aJadd,
MHTEPIPETHPOBATh B COOTBETCTBUH C KOHTEKCTOM 33Ja4y MOIy4CHHBIN PE3ynbTar.

DyHKIHA

N3o0paxaTh Ha KOOPANHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM KOOPAWHATAM, JTy4H, OTPE3KH,
MHTEPBAJIBI, 3aIIMCHIBATH YHCIIOBBIC IIPOMEKYTKH Ha anreOpandeckoM sI3bIKE.

OTMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPIMHATaM, CTPOUTH TPa(uKH JTMHEHHBIX
¢ynkmid. Crpouts rpaduk QyHKIuM y = [X|.

OnuceBaTh ¢ MOMOMIBIO (YHKIMH H3BECTHBIC 3aBHCHMOCTH MEXAY BEIMYMHAMH: CKOPOCTH, BpEMs,
paccTosiHuE, [IeHa, KOJIMYECTBO, CTOMMOCTb, IIPON3BOJUTEIILHOCTD, BpEMS, 00BEM pabOTHI.

HaxoauTh 3HaueHHe (QYHKIMH 110 3HAYEHHIO e€ apryMeHTa.

[Tonumath rpaduyeckuii ciocod mpeacTaBieHus ¥ aHaNU3a HHPOPMAIMU, U3BJIEKAaTh U UHTEPIPETHPOBAThH
HHPOPMALINIO 13 TPa(UKOB peabHBIX MIPOIIECCOB B 3aBUCUMOCTEH.

K xoHIy 00yueHus B 8 Ki1acce 00yUYaroIUICs MOMYYHT CIIEAYIOIINE PEAMETHBIC PE3YIIbTaThL:

Yucsia 1 BBIYHCICHUA

Hcnonp3oBaTh HadayibHBIE IIPEACTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN JUIl CpPaBHEHHS,
OKPYTJICHHUS U BBIYMCIICHUH, N300pakaTh AEHCTBUTEIBHBIC YUCIA TOYKAaMH Ha KOOPIMHATHON IPSIMOH.

[TpumeHsTh MOHATHE apUPMETHYECKOTO KBaJPAaTHOTO KOPHSI, HAXOJUTh KBaIPATHBIC KOPHU, UCIIONIB3YS IIPH
HEOOXOINMOCTH KaJIBKYJISITOp, BBINOMHATE IPEoOpa3oBaHMS BBIPAKEHHH, COAEpXKAIIMX KBaApaTHbIC KOPHH,
WCIOJIB3YS CBOMCTBA KOPHEM.

Hcnonb30BaTh 3alMCH OOJBLIMX U MAJIBIX YHCEJ C TOMOUIBIO AECATUYHBIX ApoOei u creneneit yucna 10.

Auaredopanyeckue BbIpaKeHHUs

[IpuMeHATh TOHATHE CTENEHM C LEJIBIM II0Ka3aTeJeM, BBINOIHATE INPeoOpa3oBaHUsl BBIPAKCHUMH,
COJIEPKAIIMX CTENCHHU C LIEJIBIM ITOKa3aTeNeM.

BBINOIHATE TOK/IECTBEHHBIE ITPEe00pa30BaHusl PAllOHATIBHBIX BEIPAKEHNI HA OCHOBE MPABWII ACHCTBUIT HaZl
MHOTOWICHAMH 1 alNreOpandecKuMu JIpoOsSMH.

PackaspiBaTh KBaJpaTHBIN TPEXWIECH HA MHOXKHTEIIH.

ITpumensaTs TpeoOpazoBaHMS BBIPAKEHWH [UISI PEIICHHS pa3lIWYHBIX 3a/1a4 M3 MaTeMaTHKH, CMEXHBIX
MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHuUs1 U HepaBeHCTBA

Pemarte nuHelHbIe, KBagpaTHBIC YPaBHEHHUS M PALMOHAIBHBIC YPAaBHEHMS, CBOJSIIMECS K HHUM, CHCTEMBI
JIByX YpaBHEHHH C IByMsI IEPEMEHHBIMH.

[TpoBoanTh mpocTeHIINE HCCIIENOBAaHMUS yPaBHEHWH M CHCTEM YPAaBHEHHWH, B TOM YHCIE C IIPUMEHCHHEM
rpaduyecKnX TpeicTaBIeHUH (yCTaHaBIMBATh, UMEET JIM ypaBHEHHWE WM CHUCTEMa YPAaBHEHWH pEIICHMS, €CIN
HMMEET, TO CKOJIBKO, B IIPOYEE).

[lepexoauts 0T croBecHOH (HOPMYTUPOBKH 3a7a4d K e€ aireOpandecKoil MO/Ien ¢ MOMOIIBIO COCTABIICHUS
YpaBHEHHs HJIM CHCTEMBbl YPAaBHEHMH, MHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 33Ja4M IIOJy4YEHHBIH
pe3yJbTar.

[IprMeHSATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLEHKH, pPelIaTh JIMHEHHBIE HEPABEHCTBA C
OJTHOI TNEepeMEeHHON M WX CHCTEMBI, JaBaTh IpadUUecKylo WUIIOCTPAMI0 MHOMKECTBA PEIICHUI HEpaBEHCTBA,
CHCTEMBI HEPaBEHCTB.

DOyHKIHUU

[ToHnuMaTh ¥ MCIOIB30BaTh (YHKIMOHAIBHBIE ITOHATHS U SI3BIK (TEpPMHHBI, CHMBOJIMYECKHE 0003HAUCHMS),
OTIpEeIeTATh 3HaUeHHe (DYHKIMH 110 3HAYESHUIO apryMEHTa, ONPEAENSATh CBOUCTBA (QYHKIMH 110 e€ rpaduky.

CrpouTtb rpaduKH 3JIEMEHTApHBIX (YHKIHUH BHJA:

y = kix, y=x2,y=x3,y = x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (YHKIMH 110 €& TpaduKy.

K koHniry o0yueHus B 9 kijiacce 00y4JaronIuics MOTYIHT CIEAYIONINE MPEAMETHbBIE PE3YIbTATHI:

Yucsia 1 BBIYHCIEHUSA

CpaBHUBATH U YIOPSJOUYMBATH PAIMOHAIBHBIE M HPPAIMOHAIBHBIE YHCIIA.

Beimonuate apudmeTndyeckne NEHCTBHS C PALMOHAIBHBIMM YHCIAMH, COYETas yCTHBIE W IHCbMEHHBIC
MPUEMBI, BBITIOJIHATE BBIYHCICHHS C UPPALHOHATBHBIMHI YHCIAMH.

Haxoaute 3HaueHMs CTemneHel ¢ LEIbIMU IO0Ka3aTeNIMU M KOpPHEH, BBIUUCIATh 3HAUEHHUS YHCIOBBIX
BBIPA)KEHUI.

OKpyTyATh ACHCTBUTEIBHBIC YHCNA, BBINOIHATH NMPUKHIAKY PE3YIbTaTa BBIYHCICHHUH, OLEHKY YHCIOBBIX
BBIpaKEHUH.

YpaBHeHus 1 HepaBeHCTBA



Pemate nuHEWHbIE W KBaJpaTHBIE YPaBHEHUS, YpPaBHEHHS, CBOISANIMECS K HHUM, MPOCTEHUIIHE APOOHO-
panroHaJIbHBIC YPaBHCHHS.

Pemate cucTembl NBYX JMHEHHBIX YpPaBHCHUN C JBYMsI MEPEMCHHBIMH M CHUCTEMBI JIBYX YPaBHCHUI, B
KOTOPBIX OJTHO YPaBHEHUC HE SIBJISCTCS TMHCHHBIM.

Pematp TekcToBEBIE 3a7aun anreOpamdecKuM CIOCOOOM C MOMOINBIO COCTABICHHUS YPABHEHUS WM CHCTEMBI
JIBYX YpaBHEHHH C IBYMsI TepEMEHHBIMH.

IIpoBoauTh MpOCTEWIIME UCCICNOBAHUS YPAaBHCHUN M CHCTEM YPaBHCHHIA, B TOM YHCIEC C MPUMCHCHUEM
rpadU4ecKuX TpeACTaBICHHH (yCTaHABIMBATH, MMEET JM ypPaBHEHHE WM CHCTEMa YpPaBHEHUH pPEUICHHS, €CIH
HUMEET, TO CKOJIBKO, B TIpoYee).

Pemate nuHeitHbIC HEPABEHCTBA, KBaIPAaTHBIC HEPABCHCTBA, H300pakaTh PEIICHUEC HEPABCHCTB HA YHCIOBOM
MPSIMO¥, 3aIMCHIBATh PEHICHHUE C IIOMOIIBI0 CHMBOJIOB.

Pematp cuctemMpl THHEHHBIX HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKITIOYAIOININE KBaJpaTHOE HEPABEHCTBO,
n300paXkaTh PEHICHUE CHCTEMbI HEPABCHCTB HA YHCIIOBOM MPSIMOHA, 3alTUCHIBATh PEIICHHUE C MTOMOIIBIO CUMBOJIOB.

I/ICHOJ'H)?;OBaTI) HepaBeHCTBa HpI/I peIlICHI/II/I paSHI/I‘IHbIX 3aga4.

DOYyHKUMHU

Pacnio3naBath (yHKINM M3ydeHHBIX BHIOB. [IoKa3pIBaTh CXEMAaTHYCCKH PACIIONOKEHHEC Ha KOOPAMHATHOMH

mockocTH rpadukoB dyHkimi Buga: y = kx, y = kx + b,y = k/x, y=ax2 + bx + ¢,y = x3, y =V, y = |x, B
3aBUCHMOCTH OT 3Ha4CeHUH K03()(UINEHTOB, ONKUCHIBATh CBOWCTBA (DYHKIIHH.

Crpoutb W wu300paxaTh CXeMaTHYeCKH TIpapUKH KBaJpaTHYHBIX (YHKLUH, ONKCHIBATH CBOWMCTBA
KBaJIPAaTUIHBIX QYHKIHI 10 UX TpaduKaM.

Pacrio3naBaTh KBajgpaTHuHyro (YHKOUIO 1O (opmyie, MPUBOAUTE NMPHUMEPHl KBaIPATUYHBIX (QyHKIHMH K3
peanbHOM KU3HH, PU3NKH, TEOMETPUH.

YuciioBbie MOCJIEI0BATEIBHOCTH H IIPOTrpeccHu

Pacrio3HaBaTh apu()METHYESCKYIO M TEOMETPHIECKYIO MPOIPECCHHU MPU PAa3HBIX CIIOCO0AX 3aJaHus.

BhINOMHATE BBIYUCIICHUSI C KCIOJIB30BaHUEM (opMmys N-ro wieHa apu(METHUYECKOH U IeOMETPUYECKON
Nporpeccuii, CyMMbI EPBBIX N YICHOB.

N300paxath 4ieHbl OCIESJ0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOH MIIOCKOCTH.

PemiaTh 3a7a4m, CBSI3aHHbBIE C YUCIOBBIMH I10CJIEJOBATEIbHOCTSIMHU, B TOM YHUCIIE 337241 U3 PealIbHOM KHU3HU
(c ucronbp30BaHUEM KaJIbKYJISTOPA, HUPPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoumnyecrBo yacos
HanmenoBaHnue pasiesioB U TeM JaekTpoHHbIe (HH(POBHIE)
Ne n/m KonTpoabsHsbie IIpakTHyeckue
NMPOrpaMmbl Bcero odpa3oBaTelbHbIE pecypChl
padoThI padoThI
1 uca i BLMHEICHNS. PAIORATLRbTe 25 1 https://m.edsoo.ru/R4B909G8L
qrcia
2 AureOpanyecKue BRIPaKCHHUsI 27 1 https://m.eds00.ru/Q2Z2 A6M3X
3 YpaBHEeHUsI U HEPABEHCTBA 20 1 https://m.edso0.ru/G3P6A6F3H
4 Koopaunate! u rpaduku. OyHKIun 24 1 https://m.edsoo0.ru/B5T2B0B3C
5 [ToBTOpeHe 1 0000IICHHE 6 1 https://m.edsoo.ru/EQUOJOF7T
OBUIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 102 5 0




8 KJIACC

Koumm4ecrBo yacos
HaumeHoBaHuUe pa3jiesioB H TEM JaexTpoHHbIe (IHPOBDIE)
Ne n/m KonTpoabsHsbie IIpakTHyeckue
IpPOrpamMMbl Bceero o0pa3oBaTelibHbIE Pecypchbl
padoTHhI padoThI

1 Yucna u Beraucienus. KsaapaTHsie KOpHA 15 https://m.edsoo.ru/M4W7U2V7X
u .

2 Ficla W BLMHCHSHAS. CTCHCHE C IeNEIM 7 https://m.edsoo.ru/I4K5V9Y8W
nokasareiaem

3 Aﬂ,_re6pamecme phipakeiis. Keaiparhbiit 5 1 https://m.eds00.ru/V6X6L5R2Z
TpEXUIeH
Anre6 .

4 AT COPAITTICCIIC BLIPAKCHIA 15 1 https://m.edsoo.ru/Y1B729Z5N
Anrebpardeckast 1pooOb

.K

5 Y/paBHeHNA W HepaBeHCTBa. Kpanparibie 15 1 https://m.eds00.r/N2NOS7FOQ
ypaBHCHHUSI
v .C

6 paBHeHI/IfI 1 HEPABEHCTRA. LHCTEMBL 13 https://m.edsoo.ru/A1V5COR6C
ypaBHEHUI
YpaBHenus u HepaBeHcTBa. HepaBeHCTBA 12 1 https://m.edso0.ru/Z4J3M2C6C
Oyukuuu. OCHOBHBIE TOHSATHS https://m.edsoo.ru/V8W9H5HOU
Oyukimn. Yucnossie QyHKIMH https://m.eds00.ru/O8P8U6S8K

10 IoBTopenue u 0600IIECHNE 2 https://m.edsoo.ru/L9V4U8J5J

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KJIIACC

KoauuecTBo yacoB

No HaunmeHoBaHue pa3aesioB M TeM dnexkrpoHHble (HUdpoBLIEL)
KonTpoabHbie IIpakTnuyeckune
n/n MPOrpaMMbI Bcero o0pa3oBaTeJbHBIE PECYPCHI
padoThI padoThI
1 Yucna 1 BEIYHCICHUS. J{eCTBUTEIbHBIC 9 https://m.eds00.ru/O7I8F8KIF
gucia
2 ¥/PABHCHIL W HEPABCHCTEA. Y PABHCHILA ¢ 14 1 https://m.eds00.ru/K1A8VOF6V
OJTHOY TIEPEeMEHHOU
Y .C
3 paBHeHHfI 1 HEPABEHETEA. THCTEMET 14 1 https://m.edsoo.ru/I2F9G1ESE
ypaBHCHHA
YpaBHenus u HepaBeHcTBa. HepaBeHCTBA 16 1 https://m.edso0.ru/K4V9S70Q4J
OyHKIUU 16 1 https://m.edso0.ru/M9Z8MO0U4C
YucoBble MOCIIEI0BATEBHOCTH 15 1 https://m.eds00.ru/Q6P6Z2D4E
II 0600
7 OBTO?eHHe’ ODODIICHHIE, CHCTEMATHIAMIA 18 1 https://m.edso0.ru/Q510L5H5F
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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