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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa SBIS€TCSI OHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIEro 0Opa3oBaHUs: OHa 0OeCreurBaeT M3y4YeHHE APYTUX
IUCUUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK W TYMaHUTApHOTO LMKIOB, €€ OCBOCHHE HEOOXOAMMO Ui MPOJOJDKEHUS
00pa3oBaHMs U B MMOBCEIHEBHOW XM3HU. PazButue y oOydaroniuxcsi HayYHbIX MPEICTABICHUNA O MPOUCXOXKIECHUH U CYITHOCTH
anrebpanvecknx adbCTpakuui, crnoco0e OTpakeHHs MaTeMaTHUYeCKOW HAyKOW SIBICHHM M MPOILECCOB B MPUPOAEC U OOIIECTBE,
PO MATEeMAaTHUYECKOTO MOJICJIMPOBAHUS B HAyYHOM IO3HAHMM U B TMPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYUHOTO
MHUPOBO33PEHUS U KaYECTB MBIIICHUS, HEOOXOAUMBIX JUIsl aJaTallii B COBPEMEHHOM LU poBOoM ob1iecTse. M3yueHue anreopsl
o0ecnieunBaeT pa3BUTHE YMEHHUS HaONI0aTh, CpaBHUBATh, HaXOJAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JIEHCTBHUS M BBIBOJBI, (OPMYyIHMPOBaTh yTBepkAeHUsA. OcBOeHUE Kypca
anreOppl 00ECTeUrBaeT PA3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOIUXCA: OHU HCIOJB3YIOT JECAYKTHBHBICE M MHIYKTHUBHBIC
paccyxaeHus, o000IIeHnEe U KOHKpPETU3aIuio, abcTparupoBanue u anajgoruro. O0yueHue anredpe mpeanosiaraeT 3HauYuTeIbHbIN
00BEM CaMOCTOATEIBHON AESITENBHOCTH OOY4YaIOIIMXCs, MO3TOMY CaMOCTOSITENIbHOE pELIeHHE 3a]lad SBIIAETCS peaju3auuei
JEsITeIbHOCTHOTO PUHIMIIA O0yUYEHUsI.

B cTpykType mporpammsl yueOHOro Kypca «Anredpa» st OCHOBHOrO OOIIEro 00pa3oBaHMs OCHOBHOE MECTO 3aHUMAIOT
COJIepKaTENbHO-METOANYECKHE TUHUM: «HUKcia u BEIYUCTICHUS, «AlreOpandecKkune BIpaKECHUD», «YpaBHEHHS U HEPaBEHCTBAY,
«Dynkuuny. Kaxnaas u3 3Tux cojepkaTelbHO-METOJUUECKUX JTMHUM pa3BUBAETCs Ha MPOTSHKEHUM TPEX JIET U3ydeHHUs Kypca,
B3aMMOJCICTBYS C JpYrUMH €ro JMHUAMH. B Xoje wu3yueHuss ydeOHOro Kypca OOydYarolIMMCS TNPUXOIUTCS JIOTUYECKU
paccyX/aaTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBsi3W ¢ 3TUM B mporpammy ydyeOHOro Kypca «Amnredpa»
BKJIFOUEHBI HEKOTOPHIE OCHOBBI JIOTWKH, IMPEACTABICHHBIE BO BCEX OCHOBHBIX pa3elax MaTeMaTHUYeCKOro 0oOpa3oBaHUS U
CHOCOOCTBYIOIIIME OBJIAJICHUIO OOYYAIOIIMMHUCA OCHOB YHHBEPCAJIBHOTO MAaTeMaTHUecKoro s3bika. Coep)kaTenbHOH U
CTPYKTYpPHOM 0COOEHHOCTBIO yUeOHOT0 Kypca « Airedpay sIBISIETCA €ro HHTErpUPOBAHHBINA XapaKTep.

Copepxanue nuHUN «Yucaa U BBIYMCICHUS CIY>)KUT OCHOBOW JJISl JANbHEWIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET
pPa3BUTHIO Yy OOYyYarOMMXCs JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUS TOJH30BAThCS AITOPUTMAMH, a TaKKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JII TOBCETHEBHOW >KW3HU. Pa3BUTHE MOHATHS O 4YHCIE HAa YPOBHE



OCHOBHOI'0 00111ero 00pa30BaHMs CBSA3aHO C PallMOHATBHBIMU U UPPALMOHATBHBIMU YUCIaMH, (POPMUPOBAHUEM MPEICTABICHUIN
O JIEMCTBUTEIILHOM YHCIIE. 3aBEPILICHNE OCBOEHUS YHCIIOBOM JINHUHA OTHECEHO K CpeTHEMY 00LIEMY 00pa30BaHUIO.

CopepkaHue JBYyX aiureOpandeckux JHUHHUM — «AJreOpanyecKkue BBIPAKEHUS» U «YpaBHEHHS U HEPABEHCTBA»
CIOCOOCTBYET (POPMUPOBAHUIO y O0YUAIOIIUXCS MATEMAaTUYECKOTO amnmnapara, He0OX0AUMOro JIsl pelIeHUs 3aJja4 MaTeMaTHKH,
CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 337a4y. Ha ypoBHE OCHOBHOro 00miero oopa3oBaHus y4eOHBIN MaTepuall
IPYIIIUPYETCS. BOKPYT PAMOHAIBHBIX BBIPAKEHUN. AJIreOpa IEMOHCTPUPYET 3HAUEHNE MATEMATUKU KakK sI3bIKa JUJISl TOCTPOEHUS
MaTEeMaTHUYECKUX MOJENEH, OMUCaHUsl MPOILIECCOB U SBICHUN pealbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOMAAT Takxke
JallbHEHIIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOJMMOIr0, B YAaCTHOCTH, AJIi OCBOCHHUS Kypca HHPOPMATHKH, U
OBJIAJICHHE HaBBIKAMHU JCAYKTHBHBIX paccyxkiaeHuil. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OPM CIOCOOCTBYET pPa3BUTHUIO
BOOOpaKEHUs1, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.

Conepxanve QyHKIMOHAIBHO-TpaUueCcKO JIMHUU HAIICJICHO HA MOJy4YeHUE OOYUYaroIIMMUCS 3HAHUN O (YyHKIMSIX Kak
BOKHEHIIEH MaTeMaTUYeCKOM MOJAENM JUIisl ONMUCAHMUS W HCCIIENOBaHUS PasHOOOPA3HBIX MPOLIECCOB U SBJICHUW B MPUPOJAE U
obuiectBe. M3yueHne maTepuraia CriocOOCTBYET Pa3BUTHIO y O0OYyYarOIIMXCS YMEHHUSI UCIOJIB30BaTh Pa3JIMUHbIE BbIPA3UTEIbHbBIC
CpelCTBa SI3bIKa MaTEeMaTHUKU — CIIOBECHBbIE, CUMBOJIMUECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (pOpMUpOBAHUE TPEICTABICHUNA O
pOJIM MATEMATHUKHU B PA3BUTUH LINBUJIU3AIMU U KYJIbTYPBL.

CornacHo yyeOHOMy IUlaHy B 7-9 kjaccax u3yyaeTcsi y4eOHbId Kypc «Auredpa», KOTOPBIA BKIIOYAET CIEAYIOLIUE
OCHOBHBIE pa3fenbl cojepkaHus: «Hucna U BBIYUCICHHS», «ANredpanyeckue BBIPAKEHUSN», «YPaBHEHUS U HEPaBEHCTBAY,
«DYHKIUNY.

Ha usyuenue yuebHoro kypca «Anredpa» orBogutcsi 374 yaca: B 7 kiacce — 136 yacoB (4 yaca B Helem0), B 8 Kiacce —
136 yacoB (4 yaca B Hezen0), B 9 kinacce — 102 gaca (3 yaca B HEZIEIIO).

COAEPXAHUE OBYUEHUA
7 KIIACC

Yucja v BLIYUCJICHUA



HpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, NEPEXOA OT OAHOW (OpMbI 3amucH apodei k apyroi. IloHaTHe panuoHaIbHOrO
qrclia, 3aluch, CPABHEHUE, YIOPII0OYMBAHNE PAIIMOHATBHBIX Ynced. ApupMeTHYecKre ACUCTBUS C pallMOHATIBHBIMU YHCIIAMHU.
Pemenue 3a1ay u3 peaibHOM MPaKTUKK HA YaCTH, Ha IPOOU.

CreneHp ¢ HaTypajbHBIM IOKAa3aTEJEeM: ONpEJeNIeHue, NMpeoOpa3oBaHUE BBIPAKEHUN Ha OCHOBE OIIPENEICHMS, 3alHCh
00sb1ux yncen. [IpoueHTsl, 3anKuch NPOLIEHTOB B BUJIE APpoOU U ApoOU B BUJAE NMPOLIEHTOB. Tpu OCHOBHBIE 3a/1aul Ha MPOLICHTHI,
pelIeHne 3a7a4 U3 PealbHON IPAKTHKHU.

IIprmeHenne MpU3HaKoB IEITMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYPAJIbHbIX YHCEIL.

PeanpHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi 1 0OpaTHas MPOTOPLIMOHATBHOCTH.

Aure0panvecKue BbIPAKCHUSA

IlepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAKEHUSA C IEPEeMEHHOM. JlomycTuMmble 3HadYeHuUs nepemMeHHbIX. [IpencraBinenue
3aBUCUMOCTH MEKIy BEJIIMYMHAMU B BUAE (QopMyibl. Berancnenusa no ¢gopmynam. IIpeoOpazoBanne OyKBEHHBIX BBIPAKEHUM,
TOXXIE€CTBEHHO paBHbIE BBIPAXEHUS, MpaBHiia NpeoOpa3oBaHHs CyMM UM TNPOM3BEACHHM, MpaBUjia PACKPBITUS CKOOOK H
IPUBEICHUS TOJIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpHounensl M MHOrowieHsl. CreneHb MHoOrousneHa. ClO)K€HUe, BBIUWTAHHWE, YMHOXXEHHUE MHOIOWIEHOB. DOpMyJIbl
COKpAIIEHHOI0 YMHOKEHHMS: KBapaT CyMMBI U KBaJpaT pazHocTtu. Popmyiia pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOPEHb ypaBHEHUs, IipaBUiia MpeoOpa3oBaHus ypaBHEHUs], pABHOCUIILHOCTb YPaBHEHUH.

JIuHeliHOEe ypaBHEHHME C OJHOM NEPEMEHHOW, YUCIO KOPHEW JIMHEMHOTO YPAaBHEHHWS, PEIICHHUE JIMHEWHBIX YPABHEHUM.
CocraBiieHHE ypaBHEHUH MO YCIOBUIO 3a/a4d. Penenne TeEKCTOBBIX 33/1a4 C MOMOIIBIO YPaBHEHUM.

JIuneitHoe ypaBHEHUE ¢ ABYMS ITepeEMEHHBIMU U ero rpaduk. Cucrema IByX JIMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMU.
Pemenue cucteM ypaBHEHHMI clTocOOOM MOACTAaHOBKU. [IprMephl pelieHrs TeKCTOBBIX 3371a4 ¢ OMOIIBIO CUCTEM YPAaBHEHHM.

DOyHKIUU

Koopaunara Toukn Ha npsamoii. YuciaoBele NpoMeKyTKH. PaccTossHrE MEXAY IBYMSI TOUKaMU KOOPAUHATHOM MIPSIMOM.



[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. Abcuucca n opaMHaTa TOYKA Ha KOOPIAMHATHOW miockocTu. ITpumepsl
rpadukoB, 3amaHHbIX Qopmyiamu. UreHue rpadukoB peanbHbIX 3aBHcUMOCTei. [lonarue ¢ynkuuu. [padux dyHKIIHN.
CaoiictBa ¢ynkuuit. JIuneitnas pynkuus, e€ rpaduk. ['padux pynkun y = [x|. ['paduueckoe penieHne TuHEHHBIX YpaBHEHUN U
CHUCTEM JIMHEVHBIX YPABHCHUU.

8 KVIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiit kopeHs u3 uucnia. [louarue 06 uppanuoHaibHOM yucie. Jlecaruunbie NpuOIMKeHUsT UppallMOHATBHBIX YHCEIL.
CaoiicTBa apu(PMETUUECKUX KBAJPATHBIX KOPHEN U UX MPUMEHEHUE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BHIYMCICHUSIM.
JleCTBUTENIBHBIC YHCIIA.

Crernenb ¢ 1eJIbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHAS 3aMUCh YHCIA.

AnreOpanyeckue BhIpaKeHUSIAJredpanyeckue BbIpazKeHHus

KBagpaTHbIil TpEXUIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

AnreOpaunveckass n1poOb. OCHOBHOE CBOMCTBO anredpanueckoil apoodu. CrokeHue, BbIYUTAHUE, YMHOKEHHE, JIeJICHUE
anredpandeckux Apoodeil. PanmonanpHbie BbIpaXXeHUs U UX MpeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHenue, hopmyiia KOpHeH KBapaTHOTO ypaBHeHUs. Teopema Buera. Pemenre ypaBHEHH, CBOASIIUXCS K
JUHENHBIM U KBaJpaTHbIM. [IpocTeiinme ApoOHO-panoHaIbHbIE YPaBHEHUS.

['padrueckas nHTEpHpETaLUs YPABHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMHU.
[IprMeps! peleHus: CHCTEM HEMUHENHBIX YPABHEHUN C JIBYMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoOoM.

HucnoBble HEpaBEHCTBA U MX CBOMCTBA. HepaBEeHCTBO ¢ OJHOM IEpeMEHHOW. PaBHOCHIIBHOCT HEpPaBEHCTB. JIMHEHHbBIE
HEpPABEHCTBA C OAHOUN nepeMeHHON. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

OyHKInNPYyHKUUHA

[Tonsitue pynkumuu. O01acTh ONpEAEICHUsS] U MHOXKECTBO 3HaueHuH GyHKkuuu. CrnocoObl 3a1anust PyHKIUH.



I'paduk pynkuuu. Yrenue cpoiictB ¢pyHkunu no e€ rpaduky. [Ipumepsl rpadukoB QyHKIMIA, OTpaKalOIMUX peaTbHbIE
MIPOLIECCHI.
OyHKIMH, OMUCHIBAIONINE MPSIMYIO U OOpPaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKuu y = X2, y = X3,
y = \x, y=|x|. [padudeckoe pelicHie ypaBHEHHIT U CHCTEM yPaBHEHHIA.
9 KJIACC

Yucia ¥ BIYMCICHUSA

PaunoHanpHple 4HMClia, UppalMOHANbHBIE YHCIIA, KOHEYHbIE M OECKOHEYHbIE JEeCATUYHBbIE ApoOH. MHOXECTBO
JNEHUCTBUTENBHBIX YHCEN, AEMCTBUTEIbHBIC YMCIA KaK OECKOHEUHbIE JAECIATUYHBIE IpoOH. B3auMHO 0IHO3HAYHOE COOTBETCTBUE
MEK1y MHOXKECTBOM JIEUCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IIPSMOU.

CpaBHeHHE IEHCTBUTENBHBIX YHCEN, apu(METHUECKHE IEHCTBUS C IEUCTBUTEIbHBIMU YHUCIAMH.

Pa3mepsl 00bEKTOB OKpPYKAIOLIEr0 MUPA, IITUTEIBHOCTD MMPOLIECCOB B OKPYKAIOIIEM MUPE.

[IpuOnnk€HHOE 3HAUYEHHE BEIMYMHBI, TOYHOCTh NpuOImxkeHus. Oxpyrienue yucen. [Ipukuaka v oleHKa pe3yJbTaToOB
BBIYMCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHO€ ypaBHEHME. PenieHne ypaBHEHNM, CBOASIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHune. Pemenue ypaBHEeHH, CBOASIIMXCS K KBaApaTHBIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pemenus
YPaBHEHHU TPETHEU U YETBEPTOU CTEIEHEN PA3JIOKECHUEM HAa MHOKUTEIH.

Pemenue npoOHO-paliMOHAIbHBIX ypaBHEHUH. Pelllenne TeKCTOBBIX 3a/1a4 alireOpanyeckKuM METO/I0M.

VYpaBHeHHE ¢ IByMsl IEpEMEHHBIMU U ero rpaduk. Pemenune cucreM IByX JMHEMHBIX ypaBHEHUHN C JBYMs IEPEMEHHBIMU.
Pemenue cuctem IByX ypaBHEHM, OHO M3 KOTOPBIX JIMHEMHOE, a APYyroe — BTOpPOM cremneHu. I'paduyeckas MHTEpHpeTaLus
CUCTEMBI YPABHEHHM C IBYMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OAHOM NEPEMEHHOMW. PelleHne CUCTeM JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.
KBagpatnbie HepaBeHCTBA. ['paduueckas MHTEpHpeTays HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMH.



OyHKInnPYyHKUUHA

KBanpatuunas ¢ynkuus, e€ rpaduk u cBoiicta. [Tapabomna, kKoopauHATHI BEPIIUHBI TapadoIIbl, OCh CAMMETPHUH MapadoIbl.
I'padukn Gpynxumit: Yy = kx, y =kx + b, y = k/x, y =x3, y = Vx, y =|x| , # ux cBoiicTBa.

Yucnossle mociae10BaTeIbHOCTH YHC/I0BbIE MOC/Ie0BATETbHOCTH U MPOTrPeCCHH

[ToHsiTE YMCIIOBOW MOCIENOBATENBHOCTH. 3aJaHUE IOCIEN0BATEIHOCTH PEKYPPEHTHOU (opmynol u ¢(opmysnod N-ro

YJIeHa.
Apudmernueckas u reomerpuueckast nporpeccu. @opmysiel N-ro wieHa apudMeTHUecKo U FTeOMETPUUYECKON MTPOrPeCCHid,

CYMMBI MIEPBBIX N YWICHOB.
N3o0paxkenne uneHOB apuMETHUYECKOM U TE€OMETPUUYECKON MpOrpeccuil TOYyKaMHh Ha KOOPJIMHATHOM IUIOCKOCTH.

JIMHEWHBINA U SKCIOHEHIUAIIBHBIN POCT. CI0KHBIE TPOLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHUS MPOTPAMMBbI Y4EOHOTO Kypca «ANredpa» XapakTepU3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:
IIPOSIBJIEHUEM MHTEpECa K IPOLIIJIOMY M HACTOALEMY POCCUMCKOW MAaTEMAaTUKH, LICHHOCTHBIM OTHOILIEHUEM K TOCTUKEHUAM

POCCHUMCKUX MAaTEMATUKOB M POCCHUMCKOW MATEMATUYECKOM ILIKOJBI, K UCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B APYTHX HAYKax U
MPUKIAAHBIX cdepax;

2) rpakIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEN Tpa)KAaHWMHA U pealiu3allid €ro IMpaB, MPECTABICHUEM O MAaTEMaTUYECKHUX

OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TPaXKTAaHCKOTO oOIIecTBa (Hampumep, BBIOOPHI,



OTIPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO dTUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHXKCHHM HayKH,
OCO3HAHWEM BAXKHOCTH MOPAJIbHO-3THYECKUX NIPUHIUIOB B IESTEIHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AKTUBHOE YYaCTHE€ B PEIICHUH MNPAKTUYECKUX 3aJad MaTeMaTUYECKOW HaIpaBJICHHOCTH, OCO3HAHHEM
BOXHOCTU MaTeMaTH4YeCKOro oOpa3oBaHUs Ha MPOTSHKEHUHM BCEW YKWU3HU ISl YCIEIIHOW MPOGEeCCHOHATIBHOM JIEITeIIbHOCTH U
pPa3BUTHEM HEOOXOAMMBIX YMEHWH, OCO3HAHHBIM BBHIOOPOM U TIOCTPOCHHEM HWHIWBUIYAIBHOW TPACKTOPHUU OOpa3oBaHUS W
KU3HEHHBIX MIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY W SCTETUYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKUX OOBEKTOB, 3ajay, PpEIICHUH,
pacCyXJIeHUN, YMEHUIO BUJIETh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpHUEHTaIMel B JESITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEJCTABICHHN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS YEJIOBEKA, MPHUPOABI U OOIIECTBA, MOHUMAHUEM MaTeMaTHYEeCKOM HAyKu Kak cepbl YeJIOBEUECKOW NeSITeIbHOCTH,
ATAroB €€ pa3BUTUS W 3HAYMMOCTH JUISl Pa3BUTUA LMBUJIIM3AlMU, OBJAJCHUEM SI3bIKOM MATEMATUKU M MaTEMAaTHYECKON
KYJIbTYPOU Kak CpeICTBOM MO3HAHMS MUPA, OBIAJCHUEM MMPOCTEHIIIMMHA HABBIKAMH HCCIIEI0BATENbCKON JEATEIbHOCTH;

6) pusuueckoe BocnuTanue, GopMrupoBaHHe KYJIbTYPbI 310POBbS U 3MOIMOHAJIBHOI0 0JIATOIIOJIyYH S:

TOTOBHOCTBIO TPUMEHSITh MaTeMAaTUYECKUE 3HAHUS B HMHTEpPECaxX CBOErO 3J0pPOBbs, BEACHUS 3JI0POBOrO oOpasa >KU3HU
(3mopoBoe  mMTaHWE, COANAHCUPOBAHHBIM PEXUM 3aHITHH W OTAbIXa, peryispHas (¢u3nueckas aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA pe(IIeKCHH, MPU3HAHMEM CBOETO ITpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYroro 4e0BeKa;

7) 3K0JIOrHYecKOoe BOCIIMTAHUE:

OpUEHTaIMel Ha TPUMEHEHUE MaTeMaTHYECKUX 3HAHUM sl pelIeHus 3a7a4 B 00JIaCTH COXPAaHHOCTH OKPYXKAIOIIEH cpepl,
IJIJAHUPOBAHMSI TIOCTYNKOB M OIEHKHM WX BO3MOXKHBIX TOCJEACTBUU Il OKPYXKAIOLIEH Cpelbl, OCO3HAHHUEM TJI00aJTBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOJIEM U ITyTeH UX PEIICHHUS;

8) ajanTanus kK M3MEHSIIOIIUMCS YCJIOBUSIM COLUAJIBLHON M PUPOHOI Cpebl:



FOTOBHOCTBIO K JECUCTBHUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, TOBBIILICHUID YPOBHA CBOEH KOMIIETEHTHOCTH YEPE3
MPAKTUYECKYIO JACSITEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JIOJIEH, MPUOOPETaTh B COBMECTHOM JIEATEIIbHOCTH HOBBIE
3HAHMWS, HABBIKA U KOMIIETCHIIMU U3 ONbITA APYTHX;

HEO0OXOIUMOCTBIO B (POPMHUPOBAHUU HOBBIX 3HAHU, B TOM YHCie POPMYIUPOBATH UICH, IIOHATUS, TUTIOTE3BI 00 00BEKTAX U
SBJICHUSIX, B TOM 4YKCJIE€ paHEee HEM3BECTHBIX, OCO3HABATh ACPUIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAalMIO, BOCIHPUHUMATh CTPECCOBYIO CHUTYalMIO KaK BBI30B, TpeOyOLIUi
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U JEUCTBUSA, (POPMyIUpOBaTh U OLIEHHBATh PUCKU U TMOCIEACTBUS,
(hOpMHUPOBATH OIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornuyeckue AeMcCTBHUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHX OOBEKTOB, TOHSTHHA, OTHOIICHHA MEXIY
MOHATHUSAMH, (OPMYJIUPOBAThH OINpEASICHUS IOHITHH, YCTaHABIWBATh CYIIECTBEHHBIM IIPU3HAK KiIacCU(HUKAIINH,
OCHOBAHUS JIJI1 000OIICHHS U CPAaBHECHHS, KpUTESPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTH W TPEOOPA30BLIBATH CYXKIACHUS: YTBEPAUTEIBHBIC M OTPUIIATCIbHBIC, CAMHUYHBIC,
YacTHBIE U 00I11I1Ee, YCIOBHBIE;

BBISBJISITh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M WU TPOTHBOPEYMS B (akTaxX, JAHHBIX, HAOMIOJSHUSIX U
YTBEPXKIACHUSX, IIPEAJIaraTb KPUTEPUH JJIsI BBISBIICHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUHIL;

JieJaTh BBIBOBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JSAYKTHBHBIX M MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUCHUH
110 aHAJIOTUU;

pa3OupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYSCKUX YTBEPKIACHUN (TIPSIMBbIC W OT MPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIHHO
HECJIO)KHBIE JIOKA3aTeNIbCTBA MaTeMaTHYECKUX (PAKTOB, BBICTpAaWBATh apPTyMEHTAIlMI0, TPUBOAWTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BBIOMpaTh CIOCOO pelieHus ydyeOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO BapHWAaHTOB pEICHMS, BbIOMpaTh Hauboiee
MTOIXO/ISIIANA ¢ YIETOM CaMOCTOSITENIEHO BBIICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

HCIIOJIb30BaTh BOIPOCH KaK HCCIIEAOBATEIbCKUN HHCTPYMEHT IO3HAaHHS, (OPMYJIHPOBATH BOMIPOCH, (PUKCUPYIOLIHE
OPOTHUBOpEYHE, IMPOOJEMy, CaMOCTOSATCIIBHO YCTaHABIMBAaTh HCKOMOE W JaHHOE, (OPMHpOBaTH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHCHHE;

MIPOBOAMTH 110 CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HECIIOKHBIH 3KCIEPUMEHT, HEOOJIBIIOE HCCIICIOBAHUE I10
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTEMaTHIECKOTO OOBEKTA, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSTEIILHO (hOPMYJIUPOBATh 00OOIICHUS 1 BBIBOABI IO pe3yJbTaTaM MPOBEACHHOTO HAOJIOICHHUS, NCCIICIOBAHMS,
OIICHMBATh JOCTOBEPHOCTh IMOJIYUYCHHBIX PE3YJIHbTaTOB, BEIBOJAOB M 00OOIICHUH;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAaKKE BBIABUIaTh IMPEAIMOJIOKCHHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBUSX.

PabGora ¢ nndpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh U MU30BITOYHOCTH MH(OPMAITNH, TAHHBIX, HEOOXOAUMBIX JIJI PEIICHUS 3a1a4H;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WH(MOpPMAIMIO pa3TUYHBIX BUIAOB U (opm
MIPEICTABIICHHS;

BBIOMPATHh (OpMy TIpeaCTaBICHUS MHGOPMAIMK W WILTIOCTPUPOBATh PEIIaeMbIe 33aJIadd CXeMaMH, AruarpaMMaMH, WHON
rpaduKoi 1 UX KOMOMHAIIUSAMY,

OIICHUBATh HAAEKHOCTh HMHGOPMAIMKM 10 KPUTEPUSM, TMPEMIOKCHHBIM yduTeleM Wi CHOPMYITHPOBAHHBIM
CaMOCTOSITENTEHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE JeHCTBUA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKIEHHUS B COOTBETCTBUM C YCIOBHSIMU U LIEJIAMH OOLIEHUS, ICHO, TOYHO, TPAMOTHO
BBIPA@XXaTh CBOK TOYKY 3pPEHMS B YCTHBIX M IMCBMEHHBIX TEKCTax, JaBaTh IOSICHEHHs IO XOAYy PELICHMs 3a1ayu,
KOMMEHTHPOBATH MOJyYEHHBIN pPE3yJIbTaT;



B X0JI¢ 00CYK/I€HUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYXAaeMOI TeMbI, MPOOIEMBI, PEILIaEMON 3a7auH, BBICKA3bIBAaTh
WJICW, HALICJICHHBIE HA IIOWCK PEIIEHUS, CONOCTABIATh CBOM CYKJIECHMS C CYKICHUSAMH IPYTHX YYAaCTHHKOB JUAjora,
OoOHapyXUBaTh pa3IU4ME U CXOACTBO MO3UIIHI, B KOPPEKTHOH opme GopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,
IOPEICTaBIATh PE3yJNbTaThl PEIICHUs 3a/Jayd, SKCIEPUMEHTa, HCCIENO0BAaHUS, IPOEKTa, CAMOCTOSTEIBHO BBIOMPATH
(opMaT BBICTYIUICHUS C YUETOM 3aj1a4 [IPE3CHTALIMA U OCOOCHHOCTEN ayAUTOPUH;

MOHMMATh W UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIAMBUAYyATbHONW pabOThl MpPU PpEUICHHH Y4eOHBIX
MaTeMaTUYECKUX 3a/a4;

MIPUHUMATh 1I€JIb COBMECTHOW NEATEIbHOCTH, IJIAHUPOBATH OPraHU3ALMI0 COBMECTHOM padOThI, pacHpeleisTh BHJIbI
paboT, ToroBapuBaTbcs, 00CYKIaTh MPOLIECC U PE3YIbTaT padOThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOEH;

y4acTBOBaTh B IPYNIOBLIX (popmax padoThl (00CYKAEHMS, 0OMEH MHEHHUSMHU, MO3TOBBIE IITYPMbI U IPYTHUE), BHIIOJIHATh
CBOIO 4acTh paldOThl U KOOPAMHUPOBATH CBOU ACHCTBUSA C JAPYTMMHU YJIEHAMU KOMaH[Ibl, OLIEHUBATHh KA4YE€CTBO CBOETO
BKJIaJIa B OOIMIA IPOIYKT IO KPUTEPHSIM, CPOPMYITHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe JelCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO COCTaBIIAThH IJIAH, AJITOPUTM PEIICHUS 3aja4yu (UM €ro 4acTh), BBIOUPATh CIOCOO pelIeHusl ¢ y4éToM
HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BapHaHThl PEIICHUN C
y4ETOM HOBOM MH(OpPMAIIUH.

CﬂMOKOHTpOJ’lb, AMOIUOHAJIbHbIN NHTEJIEKT:

BJIQJIETh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TPOIecca U pe3ysibTaTa perieHus] MaTeMaTHIECKOM 3a1auH;
MPEBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3aJla4d, BHOCUTh KOPPEKTUBHI B JACSATEILHOCTh Ha
OCHOBE HOBBIX O0CTOSITENIbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa ACATEIbHOCTU MOCTABICHHOM 11U U YCJIOBUSAM, OOBSICHATh MPUUYUHBI JOCTUKEHUS
WJIM HETOCTUKEHUS TEJTH, HAXOIUTh OIMIMOKY, TaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI



K koHIy 00yueHus B 7 Kj1acce 00y4aronuiics MoJy4nT CIEIyIOIINUE IPEIMETHBIE PE3YJIbTaThI:

Yuciia 1 BbIYMCTICHUS

BrimonusTe, coyetast yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(hMETHYECKUE NEUCTBUS C pallMOHATIBHBIMH YUCIIAMHU.

HaxoauTs 3HaueHHs YHUCIIOBBIX BBIPAXEHHUM, MPUMEHATh pa3HOOOpa3HbIe CIOCOOBI W MPHUEMBI BBIUMCICHHS 3HAUYECHUN
IPOOHBIX BBIPAKEHUH, COAEpKAILNUX OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexonutes OT oOmHOM (OpMBI 3amucu uyucen K Jpyrod (mpeoOpa3oBBIBaTh ACCATHUHYIO ApPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSITHUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO APOOB).

CpaBHHBATh M YIOPSI0YMBATH PALIMOHAIBHBIE YHCIA.

OKpyrisTh yucna.

BBINTONHATE IPUKUAKY U OLIEHKY pe3yJbTaTa BBIYUCICHUM, OLICHKY 3HAUEHUI YACIOBBIX BBIPAXKECHHN. BBINOIHATE AeCTBUA
CO CTENEHSMH C HATYPAJIbHBIMU MTOKa3aTEIAMH.

[IpuMeHATh NPU3HAKYU JAETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIEC 33/a4d, CBSI3aHHBIC C OTHOIICHHEM BEIWYMH, MPONOPLHOHAIBHOCTBIO BEJIMYMH,
IIPOLICHTAMM, HHTEPIPETUPOBATH PE3YNbTATHl PEIICHHUsS 3adad ¢ YYETOM OrPaHUYECHUM, CBS3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJuire0panvecKue BhIPaKEHUA

Hcnonp30BaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IIPOLIECCE OCBOEHUS Y4EOHOTO MaTepuaia.

HaxoauTs 3HaueHus1 OyKBEHHBIX BbIPAKEHUH MPU 3aJJaHHBIX 3HAUCHUSAX MIEPEMEHHBIX.

BoinonHsATe peoOpa3zoBaHus 1I€JI0T0 BhIPAXKEHHUS B MHOTOUJIEH MPUBEICHUEM MOA00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATE YMHOXKEHUE OTHOWIEHA HA MHOTOUYJIEH M MHOTOYJIEHA HA MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMbI U
KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa30KEHHE MHOTOWIEHOB HAa MHOXHTEIM C IMOMOIIbIO BBIHECEHHMS 3a CKOOKM OOIIEro MHOMKUTEIS,
IPYHIUPOBKU CIAraeMbIX, IPUMEHEHHS (POPMYJT COKPAUIEHHOTO YMHOXKECHHUSL.

[IpumensiTh npeoOpa3zoBaHUsI MHOTOYJICHOB JUIsl PELICHUS Pa3IMYHBIX 3a7ad U3 MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3
peaIbHOM NIPAKTUKMU.

Hcnonb30BaTh CBOMCTBA CTEMEHEN C HATYpaIbHBIMU MOKAa3aTEISIMU JJI IPpeoOpa30BaHUsl BhIPAKEHUH.



YpaBHeHUs U HEPABEHCTBA

Pemars sMHEMHBIE ypaBHEHHS C OJHOM IIEPEMEHHOW, INPUMEHSSA NPaBHIa IIEpexoJa OT HMCXOJHOIO YpPaBHEHHS K
paBHOCWIBHOMY eMy. [IpoBepsTh, ABISETCA U YUCIO KOPHEM YPABHEHUS.

[IpumeHaTh rpaduuecKkue METOAbl IPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TopOupaTe mpuUMepbI AP YKCET, SIBISIOUUXCS peIICHUEM JIMHEHHOTO YpaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTU TpaduK JTUHEHHOTO ypaBHEHHUS C JIBYMS MEPEMEHHBIMH, MOJB3YSACh TpaduKoM,
MIPUBOJIUTH MPUMEPHI PEIICHUS YPABHECHUS.

Pemate cucTeMbl IBYX JIMHEWHBIX YPAaBHEHUHU C ABYMS IEPEMEHHBIMH, B TOM YHCJIC TpapUIecKu.

CocTtaBasaTh U peniaTh JMHEHHOE YPABHEHHUE WIIM CUCTEMY JIMHEHHBIX YPABHEHUH IO YCIIOBHIO 3a/1a4H, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33aJ]a4M ITOJTYYEHHBIN pe3ybTarT.

DOYyHKIUU

N300paxxaTh Ha KOOPJAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM KOOpAMHATAM, JIyYd, OTPE3KU, UHTEPBAJIBI,
3aMKUChIBATh YHMCIOBBIC MPOMEXKYTKH Ha aNTreOpandecKoM si3bIKeE.

OTMeyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKHM MO 3aJIaHHBIM KOOpAMHATaM, CTPOUTh TpadUKU JMHEHHBIX (DYHKIUH.
Ctpouts rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMHU: CKOPOCTb, BpPEMsl, pacCTOSIHUE, 1IEHa,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpEMsI, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIMU 10 3HAUCHUIO €€ apTryMeHTa.

[Tonumats rpadudeckuii cnocod mpencTaBleHus U aHair3a UHGOPMAIINK, U3BJIEKATh U WHTEPIPETUPOBATH UHOOPMAITUIO
13 rpauKoOB peabHbIX MPOLECCOB U 3aBUCUMOCTEN.

K koniy oOyuenus B 8 kiacce 00ydaronuiics MOIyuuT CIAEIyIONME MPEIMETHbIC PE3YIbTaThI:

Yucna v BBIYUCICHUSA

Hcnonb30oBaTh HavalbHbIE MPEACTABICHHUS O MHOMKECTBE JICMCTBUTENBHBIX 4YHCEN [JIi CpPaBHEHHUS, OKPYTJICHHUS U
BBIYHMCIICHUI, N300paKaTh JEHCTBUTEIBHBIC YHCIa TOYKAMHU Ha KOOPJAMHATHON TIPSIMOA.



[IpumeHsaTh mOHSATHE apU(METUYECKOrO0 KBAIpPAaTHOIO KOPHSA, HAXOJIWUTh KBAJpaTHbIE KOPHHU, WCIONB3YyS MpHU
HEOOXOIMMOCTHU KaJIbKYJISITOP, BHIIOIHATH IPEOOpa30BaHuUs BEIPAXKEHUI, COACPKAIINX KBAJPaTHbIE KOPHU, UCIIONb3YsI CBOMCTBA
KOpHEH.

Hcnonb3oBath 3anucu OOJBIIUX U MAJbIX YHACEN C IOMONIBIO JECATUYHBIX Apo0eit u crenenen uucna 10.

AsreOpandecKue BbIPaKeHUS

[IpuMeHATh MOHATHE CTENEHU C LENbIM MOKA3aTeJIeM, BBIIOJIHATh NPE0OPa30BaHUsl BBIPAXKEHU, COJEPKAIIUX CTEIEHU C
LIEJIBIM TTOKA3aTEIIEM.

BbIMONMHATE  TOXKIECTBEHHBIE MPEOOpa3OBaHUsl PALMOHAIBHBIX BBIPAXCHMI Ha OCHOBE TIPaBHJ JCUCTBUH Hal
MHOTOYJIEHAMH U aJIre0panyecKuMu ApoOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHMs BBIPAXKEHUN JJIA pPEUICHUS PA3JIMYHBIX 337a4 U3 MATEeMaTUKHU, CMEXKHBIX MPEAMETOB, W3
pEeanbHOM ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemrats nuHeliHble, KBaJIpaTHBIE YPABHEHHS U PAllMOHAJIBHBIE YPABHEHUS, CBOJSIIIIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUU C
JIBYMsI IEPEMEHHBIMU.

[IpoBoUTh MpOCTEMIINE HCCIEIOBAHUS YPAaBHEHUN M CHCTEM YPAaBHEHHUW, B TOM YHCIE C MPUMEHEHUEM TrpapuyecKux
MpeACTaBICHNU (yCTaHABIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPaBHEHUM PEILICHHUs, €CITU UMEET, TO CKOJIbKO, U MPOYEe).

[lepexonuth OT coBeCHOM (OPMYJIMPOBKH 3a7auu K €€ anredpanyeckoil MoeNy ¢ TOMOIIbIO COCTABICHUS YPaBHEHUS W
CUCTEMBI YPaBHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4H ITOJYy4YECHHBIA pe3yJIbTar.

[IprmMeHSTh CBOMCTBA YHCIOBBIX HEPABEHCTB Il CPABHEHMS, OLICHKH, PEIIATh JWHEHMHBIE HEPABEHCTBA C OJHOMU
MEPEMEHHON U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO MILTFOCTPALIUIO MHOKECTBA PEIIEHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUU

[TorumMaTh U MCTOAB30BaTh (PYHKIIMOHAIBHBIC MOHSATHS W SI3bIK (TEPMUHBI, CHMBOJIMYECKHE OOO3HAYEHUS), OMPEISIATh
3HauYeHHUE (DYHKITMH 10 3HAYCHUIO apTyMeHTa, ONPEIeIsATh CBOMCTBA (PyHKITNH 1O €€ TpaduKy.

Ctpoutsh rpaduku dJIeMEHTApHBIX (YHKIIUA BUIA:

y=k/x,y=x2,y=x3,y=[x[,y= X, OIHCHIBATH CBONCTBA YHCIIOBON dbyHkiuu 1o €€ rpaduky.



K koHI1y 00yueHus B 9 kjiacce 00yyaronuiics MoJIy4YuT CIIEIyOIINE TPEIMETHBIE PE3YJIbTAThI:

Yucia ¥ BIYMCICHUSA

CpaBHHBATh M YIIOPSI0YMBATH PALMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoinonHATe apudmeTnueckre NeiMCTBUS C pallMOHAIBHBIMU YUCIIaMHU, COYETasi yCTHBIE U MMCbMEHHBIE IPUEMBI, BBITIOJIHATh
BBIYHCIICHUS C UPPALMOHATIBHBIMU YHCIIAMHU.

HaxonuTe 3HaueHUs CTENEHEN C LENBIMU MOKA3aTENSIMU U KOPHEW, BBIYNCIIATH 3HAYCHHS YUCIIOBBIX BBIPAKCHUN.

OKpyTJsATh JEHCTBUTENBHBIE YNCIIA, BBIMOIHATh TPUKUIKY PE3YyJIbTaTa BBIYMCICHH, OLIEHKY YHCIIOBBIX BBIPAXKECHHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemarp nuHeliHble M KBaJpaTHbIE ypaBHEHHUS, YPABHEHMs, CBOJAIIMECS K HUM, MpOCTEHIIME APOOHO-pallMOHAIIbHBIC
YPaBHEHUS.

Pemars crucrembl AByX JNMHEHHBIX YPABHEHHU C JIBYMs IEPEMEHHBIMU M CHUCTEMBI JIByX YPAaBHEHUH, B KOTOPBIX OJIHO
YPaBHEHHE HE SBIISIETCS JTMHEHHBIM.

Pemarp TekcTOBBIE 33dauu anreOpayeckuM CHOcOOOM C TMOMOINBIO COCTaBJICHUS YPABHEHMsSI WJIM CHCTEMBI JBYX
YPAaBHEHUMU C IBYMS IIEPEMEHHBIMHU.

[IpoBoauTh mpocTeliIne HCCAeAOBaHUS YPAaBHEHUHW U CHUCTEM YpPaBHEHUH, B TOM YHUCIE C NMPUMEHEHHEM TIpaUuecKux
MpeACTaBICHNU (yCTaHABIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPAaBHEHUI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MIPOYEe).

PewmaTe nHHEHbIE HEPaBEHCTBA, KBAaJpPAaTHbIE HEPABEHCTBA, M300pa)kaTh pPEIIEHWE HEPABEHCTB HA YMCIOBOM MPAMOMH,
3aIMChIBATh PELIECHUE C IIOMOIIBI0 CUMBOJIOB.

Pemarb cucTtemMbl JTMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJIpaTHOE HEPABEHCTBO, M300paxkaTb
pEeLIEHNEe CUCTEMBI HEPABEHCTB HAa YMCIIOBOU MPSMOM, 3aIIMChIBATH PEIICHHUE C OMOILIBI0 CUMBOJIOB.

Hcenonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacno3naBaTh (yHKIMHM H3y4YeHHbIX BUAOB. [loKa3bIBaTh CXEMAaTUYECKHU PACIIONOXKEHUE HA KOOPJIMHATHOM IUIOCKOCTH

rpadukoB GyHKImil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = \x, y = |X|, B 3aBucHMOCTH OT 3HAUYCHMIA

K02((PHUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHA.



CtpouTth 1 U300pakaTb CXeMaTHUECKU TpaQUKN KBaJAPATUYHBIX (DYHKIMI, ONMKUCHIBATH CBOWCTBA KBAJAPATHYHBIX (DYyHKITHIA
0 UX TpapuKaM.

Pacnio3naBaTh KBaJpaTHUHYIO PYHKIHIO TIO opMyJie, TPUBOIUTH IPUMEPHI KBaAPATUYHBIX (DYHKIUN U3 peaJbHOU KU3HHU,
(bU3MKH, TEOMETPUH.

Yuci0BbIe MOC/I€10BATEILHOCTH H MPOrpeccuu

Pacrio3naBaTh apuMeTHYECKYIO M TEOMETPHUUECKYIO IPOrPECCUU TPU Pa3HBIX CIIOCO0aX 3a/1aHusl.

BBINONMHATE BRIUMCICHUS C UCTIOB30BaHUEM (OPMYII N-TO YiIeHa apuPMETUUECKON U T€OMETPHUUECKON POTPECCHil, CyMMBI
MEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJAUHATHOMN MIIOCKOCTH.

Pemarp 3amaun, CBsI3aHHBIE C YHKCJIOBBIMU IOCJEIOBATEIBHOCTSAMH, B TOM YHCIE 33Jayd U3 peajbHOM >KU3HU (C
MCIIOJIb30BaHUEM KaJIbKyJIATOPA, ITU(PPOBBIX TEXHOIOTHA).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosamnuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM DuiekTpoHHbIE (UG POBDbIE)
Ne n/m NporpamMmbl Bcero Konrposbbie o0pa3oBaTe/ibHbIE PeCypPChI
porp paGoThI p pecyp
Hucna u BeluMcieHus. PanonanbHbie bubmuotexa [JOK
1 32 1
yucia https://m.edso00.ru/7f415b90
bu6nuoreka [IOK
2 A 4 1
ATCOPAHHeCKHE BHIpaKCHIA 3 https://m.eds00.ru/7f415b90
bubnuoreka [IOK
3 27 1
¥ paBHEHILL i HepaBeHCTsa https://m.edso00.ru/7f415b90
but6mmoreka [IOK
4 Koopwnatet i rpaguki. Gynxiym 81 1 https://m.edsoo0.ru/7f415b90
5 [ToBTOpEeHMNe u 06061IeHNE 12 1 bu6muoreka [JOK
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8 KUIACC
KosunvecTBO 4acoB
HaumeHoBaHue pa3iesioB M TeM duekTpoHHbIe (LM pPOBbLIE)
Ne n/m NMPOrpamMMbl Bcero Konrpoabbie oOpa3oBaTejibHbIE pecypchl
porp paGoTEI Y pecyp
bubmuorexa [JOK
1 Uucna u Beruucinenus. KBagpaTabsie KOpHU 18 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHsb ¢ 1ebIM 10 bubmuorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHus1. KBaapaTHblit 9 1 bubnuotexa [HOK
TPEXWICH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 18 1 bubnuorexa [HOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHCTBA. KBapaTHbie 18 1 bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 17 bubnmnoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f417af8
bu6mmoreka IIOK
7 .H 15 1
YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
o .
8 YHKUHH. OCHOBHBIC [IOHATHS o https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
) 4 12
o yHKUHH. HHCIOBbIE GYHKLAH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHme u 060061IeHNE 10 1 bubnnorexa LIOK

https://m.edsoo.ru/7f417af8
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9 KJIACC
KoanuecTBo yacoB
HanmeHnoBaHMe pa3aesioB U TeM JyekTpoHHbIE (U(PPOBBIE)
Ne n/m NMPOorpaMMbI Bcero Konrposbubie o0pa3oBaTe/ibHbIE PeCYpPChI
porp paGoTHI p pecyp
1 Yucna u BeruucieHus. JleicTBUTEIbHBIC 9 bubmuoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 14 1 bubnmoreka [JOK
ypaBHEHUH https://m.eds00.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
° Oy 16 1 https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
q 1 1
6 WCJIOBBIE MOCJIEI0BATEILHOCTH 5 httos://m.edsoo.ru/7419d08
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS bu6mmoreka [JOK
7 . 18 1
3HAHUU https://m.eds00.ru/7f419d08
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