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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sSBIsETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OO0IIEro 00pa3oBaHMs: OHA 0OECIIeUnBaET U3yUeHUE APYTUX
JUCLMIUINH, KaK €CTECTBEHHO-HAyYHOro, TaK M T'YMaHUTAPHOIO LIMKIJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl MPOJOJIKEHUS
oOpa3oBaHMsI U B TMOBCEIHEBHOM XW3HU. Pa3BuTme y 0OyyaromMxcsi Hay4HbIX HPEJICTaBICHUA O IPOUCXOXKACHUU U
CYILIIHOCTHU anreOpanyecKkux abCTpaKIMii, CIoco0e OTpaKECHUsI MaTEeMaTHUYECKONW HAyKOH SIBIICHUH U MPOIIECCOB B MPHUPOJE U
oOmiecTBe, pojii MaTeMaTHUYECKOrO MOJEIHPOBAHUS B HAYYHOM MO3HAHUHM M B MPAKTHKE CIOCOOCTBYET (HOPMUPOBAHHIO
HAay4YHOTO MHUPOBO33PEHUSI U KAUeCTB MBIIIJICHUS, HEOOXOAUMBIX IS aJalTalid B COBPEMEHHOM LHU(POBOM OOILECTBE.
N3ydyenne anredpel oOecreynBaeT pa3BUTHUE YMEHHUS HaONI0/laTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUIEHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBHS W BBIBOABI, (POPMYIMPOBATH
yTBepxkaeHus. OCBOEHHE Kypca anreOpbl 00eCcredMBaeT pa3BUTHE JJOTMYECKOTO MBIIUICHHS O0YYaIOIMIMXCS: OHU UCIIOJIb3YIOT
JIeNyKTUBHBIE M WHIyKTUBHBIC PACCY>KICHHs, 0000IIeHNe W KOHKpETH3alluio, abcTparnpoBaHue u aHajoruto. OOyueHue
anredpe MpearnoyiaraeT 3HaYUTEIbHbIH 00bEM CAMOCTOSTEIBbHON NIEATEIBHOCTH O0YYaIOIIUXCsl, TOITOMY CaMOCTOSITEIIbHOE
pelIeHne 3a/1a4 SBISETCS peaan3alueil 1esTeNbHOCTHOrO MPUHIINIIA O0yUEHUS.

B cTpykTrype mporpammel yuyeOHOro kypca «Aisredpa» sl OCHOBHOrO OOLIEro 0o0pa3oBaHUs OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIIbHO-METOANYECKUE TUHUN: «HUCIa 1 BRIYUCICHU», «ANTeOpandecKue BRIPAKECHUD», « Y paBHEHUS U
HEpaBeHCTBa», « DyHkmm». Kaxkaas u3 3TUX cofepKaTeIbHO-METOUUYECKIX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIeT
U3YYEHHUs Kypca, B3aUMOJEHCTBYsSI ¢ JPYTMMHU €ro JUHUSIMH. B xo1e n3ydeHus: yueOHOro Kypca o0y4arommumMces IpUxXoJuTCs
JIOTUYECKH PacCyXJ1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3U ¢ 3TUM B mporpamMmy y4eOHOro Kypca
«AnreOpa» BKJIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX paszfeliax MaTeMaTH4eCKOTO
oOpa3oBaHMsl W CIOCOOCTBYIOIIME OBIAJACHUIO OOYYalOIIMMHUCA OCHOB YHHUBEPCATHLHOTO MATEMaTHUECKOTO SI3bIKA.
ConepkaTenbHON B CTPYKTYPHON 0COOEHHOCTHIO y4eOHOTO Kypca « AnreOpay sIBISIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxanne JuHUM «Yucaa W BBIUKCICHUS CIYKAT OCHOBOM [UIsl JalbHEHIIET0 H3yYeHUsT MaTeMaTHKH,
CHOCOOCTBYET Pa3BUTHIO y 00YYAIOUINXCS JJOTHYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS TOJIB30BAaTHCS aITOPUTMaMHU, a
Tak)Ke MPUOOPETEHUIO0 MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX JIsi TIOBCEIHEBHOW KM3HM. Pa3BUTHE MOHATHS O YHCIIe Ha
YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl CBS3aHO C PAlMOHAIBLHBIMH W HPPANMOHAIBHBIMHU YHUCIaMH, (OPMHUPOBAHHUEM
NPEJICTAaBICHUA O JIEHCTBUTEIBHOM YHCie. 3aBeplIEHHE OCBOCHHS YHMCIOBOM JIMHUU OTHECEHO K CpelHeMy O0IIeMy
00pa3oBaHUIO.



ConepxaHue ABYX aireOpanueckux JHHUM — «AJreOpandyeckue BBIPAXKEHUS» U «YPaBHEHHUS U HEPABEHCTBA»
CIOCOOCTBYET (OPMHUPOBAHUIO y OOYYAIOIIMXCS MaTEMaTHYECKOTro ammapara, HeoOXOJMMOro JUisl pelieHus 3ajad
MaTEMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs
y4eOHBII MaTepHual rpyNnIupyeTcsi BOKPYT pallMOHAIBHBIX BhIpaXXEHUN. AnreOpa JeMOHCTPUPYET 3HAUCHUE MATEMAaTUKU KaK
A3bIKA JUISI IOCTPOCHUSI MaTEMaTHUYECKUX MOJIENIEH, OMMUCaHus MPOIECCOB U SIBJICHUN peabHOro Mupa. B 3amaun oOyueHus
anredpe BXOAAT TaKkKe NalibHEHIIee pa3BUTUE AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOAUMOT0, B YaCTHOCTH, IS OCBOCHUS
Kypca HMH(POPMATUKH, U OBJIAJICHUE HABBIKAMHM JIEAYKTUBHBIX paccyxjeHuid. IIpeoOpa3zoBaHue CUMBOJIBHBIX (HOpPM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUs, CTIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUN HAIIEJICHO Ha MOJyYeHHe 00y4aromMUMUCs 3HaHUM 0 (PYHKIUAX Kak
BOKHEHIIIEH MaTeMaTHYECKON MOJENH JIJIsi ONMUCAHMs M UCCIIE0BaHUs Pa3HOOOPAa3HbIX MPOLIECCOB U SIBICHUN B MPUPOAE U
obmiectBe. M3yueHue wmaTepuana CrHocoOCTBYET pa3BUTHIO y OOydYarolUXCs YMEHHUS HCIOJIb30BAaTh pa3INyYHbIE
BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MATEMATHKU — CIIOBECHBIE, CUMBOJIMUECKHE, TpaduuecKre, BHOCUT BKJIAJ] B (POPMUPOBAHUE
MIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUU U KYJIbTYPBI.

CornacHo ydyeOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsl y4eOHBIM Kypc «Anredpa», KOTOPbIA BKIIOYAET CIETYIOUIUE
OCHOBHBIC pa3fienbl cofepkaHus: «Uucna u BEIYUCICHUSY, «ANredpandeckiue BhIPAKEHUSD, « YPaBHEHUS U HEPABEHCTBAY,
«DYHKIUNY.

Ha usyuenue yue6Horo Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Hezeno), B 8 Kiacce —
102 wvaca (3 gyaca B  Hememwo), B 9  kimacce @ — 102 gaca (3 yaca B HEJEI).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIEC, IEPEX0]] OT OAHOM (hopMbl 3amucu Apodei Kk apyroi. [loHsTHE parOHATBHOTO
qlclia, 3allCh, CpPaBHEHHE, YIOPSJOUYMBAHUE pallMOHANbHBIX unced. Apudmerndyeckue AEHCTBHUS C PALMOHAIBHBIMU
yuciaMu. Pemienue 3a7a4 u3 peaqbHOM NPaKTUKU HA 4aCTH, HA JPOOH.

CreneHb ¢ HaTypalbHBIM IOKA3aTEIEM: ONPEJEICHUE, IPEOOPA30BAHUE BHIPAKEHUI HA OCHOBE ONPENEICHUS, 3aMKCh
O0onpmx uucen. IIpoueHTsl, 3anmuch NPOUEHTOB B BUAE APOOM M ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 3a/1auyd Ha
IIPOLICHTHI, PELLICHUE 3a1a4 U3 PeaIbHOM IIPAKTUKHU.

IIprMeHenue IpU3HaKkoB IEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIIM HATYPAJIBbHBIX YUCEL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi PONOPLHOHAIBHOCTH.

AJuire0OpanyecKue BhIPaKEHUA

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEeHHOM. JlomycTrMble 3HaUYeHHs NepeMEHHbIX. [IpencraBienue
3aBHCHUMOCTH MEXIy BeIMYMHAMHU B BU€ (popmyIbl. Berancienus no popmynam. I[Ipeobpa3oBanre OyKBEHHBIX BhIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CyMM U IPOU3BEACHUMN, NpaBUJIa PACKPBITHS CKOOOK U
MPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENIEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHowiensl 1 MHoOrouseHbl. CreneHb MHOrowieHa. ClOKE€HHE, BBIUATAHUE, YMHOXEHHE MHOTOWICHOB. DopMyibl
COKpaIllEHHOI'0 YMHOXKEHMA: KBaJapaT CyMMbl M KBaApar pasHoctu. Dopmyna pasHoCcTH KBajgparoB. Pasmoxenue
MHOT'O4JICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOPEeHb YpaBHEHHUSI, IPaBUIIa IPEOOPa30BaHUs YpPaBHEHUS, pABHOCUIILHOCTh YPABHEHUM.

JIuHeHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPAaBHEHUS, PEIICHUE JIMHEWHBIX YPaBHECHUM.
CocraneHue ypaBHEHMI 110 yCIOBHIO 337a4l. PelieHne TEKCTOBBIX 3a7a4 ¢ TOMOILBIO YPABHEHH.

JIluneiiHoe ypaBHEHHE C JBYMs IEpeMEHHbIMH U ero rpaduk. Cucrema JBYyX JMHEHHBIX YpPaBHEHHH C JByMs
nepeMeHHbIMU. PellieHne cuctemM ypaBHEHUM COcOOOM MOJACTaHOBKH. [IpuMepsl pelieHus TEKCTOBBIX 3a/lad ¢ MOMOILBIO
CHUCTEM yPaBHEHUN.



DyHKUNHA

Koopaunara Toukn Ha npsamout. Yucnoseie NpoMeKyTKU. PaccTosHne Mexay 1ByMsl TOUKaMUA KOOPAUHATHOMU IIPSMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX um Oy. Alcuucca U OpAMHAaTa TOYKHM HAa KOOPAWHATHOW TIOCKOCTH.
[Ipumeps! rpaduxoB, 3agaHHbIX QopMynamu. Utenue rpadukoB peanbHbix 3aBucuMocTeil. [lonstue (ynkiuu. ['paduk
¢bysakuuu. CpovictBa (yHkimi. Jluneitnas ¢ynkuus, e€ rpaduk. ['padux dynkimum y = |X|. ['paduyeckoe perieHue
JINHEWHBIX YPAaBHEHUMN U CUCTEM JIMHENHBIX YPABHCHUM.

8 KVIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uncina. [lonatne o0 uppanmoHanbHOM 4yHciie. JlecaTnunbie MPUOIMKEHUS UPPALMOHATBHBIX
yucen. CBoiicTBa apuMETHUECKUX KBAJAPATHBIX KOPHEH M MX MPUMEHEHUE K MPEOOpPa30BAHUIO YHCIIOBBIX BBIPAXKEHUU U
BBIYMCJICHUAM. [[€ICTBUTEIIBHBIC YHCIIA.

Crernensb ¢ 1eJIbIM MoKa3aTesieM U €€ cpoiictBa. CTaHgapTHAS 3aMUCh YKCIIa.

Aure0panvecKue BbIPAKCHUSA

KBagpaTHbIil TpEXUsieH, pa3aoKeHUue KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnrebOpaundeckas npo0b. OCHOBHOE CBOMCTBO anredOpanueckor npodu. CroxkeHue, BHIYUTaHUE, YMHOKEHUE, JEICHHE
anreOpanueckux aApooeit. PaninoHanbHble BRIpAXEHUS U UX MPEeoOpa3oOBaHUE.

YpaBHeHMs 1 HEPABEHCTBA

KBampatHoe ypaBHeHnue, ¢opmylia KOpHEH KBajapaTHOTO ypaBHeHHMs. Teopema Buera. Pemenue ypaBHeHH,
CBOJISIIIIUXCS K JIMTHEHHBIM U KBaApaTHbIM. [Ipocreiiiive 1poOHO-paliioOHalIbHbIC YPaBHEHHUS.

I'paduueckass wHTEepmpeTanus ypaBHEHHW C JBYMsI TEPEMEHHBIMH M CHUCTEM JIMHEHHBIX YpaBHEHHH C JBYMs
NepeMeHHbIMU. [[pUMepBI pelIeHrs CUCTEM HEJTMHENHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajare0OpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEepeMEHHOW. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHENHbBIE
HEPABEHCTBA C OAHOMN nepeMeHHON. CUCTEMBI IMHENHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DyHKUNHA

[Tonsitue pynkuuu. O01acTh ONpEAEICHNUsS] U MHOXKECTBO 3HaueHui (pyHkuuu. CrnocoObl 3a1anust PyHKIUH.



I'paduk dpynkun. Yrenue cBoicTB PpyHkuuu no e€ rpapuxy. [Ipumeps rpadukoB QyHKIMIA, OTPaXKAIOUINX peaTbHbIe
HPOLIECCHI.

OyHKINH, OMUCHIBAIOIINE PSIMYIO U 00paTHYIO MTPOMOPIMOHATFHBIE 3aBUCUMOCTH, UX rpapuku. OyHKIMH Y = X2, Y =
x3, ¥ = VX, y=||. Ipaduueckoe pemeHre ypaBHEHNI 1 CHCTEM ypaBHEHHIL.

9 KUIIACC

Yucia ¥ BIYMCICHUSA

PannoHanpHbple 4MClla, MppalMOHANbHBIE YHCIA, KOHEUHbIE U OECKOHEYHbIE JI€CATHYHBIE JpoOU. MHOXKECTBO
JNEUCTBUTENBHBIX YHUCEN, JCWCTBUTENbHBIE 4YHUCIAa KaKk OECKOHEUHbIE JecATU4YHble JapoOu. B3aumMHO oIHO3HAUYHOE
COOTBETCTBUE MEXAY MHOKECTBOM JEHCTBUTEIBHBIX YMCEI U KOOPAUHATHOMN IIPSIMOM.

CpaBHeHHE IEUCTBUTENBHBIX YUCEN, apU(PMETHUECKHUE NEUCTBUS C IEHCTBUTEIbHBIMU YUCIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOLIEr0 MUPA, IITUTEIBHOCTD MPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpuOnmxE€HHOE 3HAUEHUE BEMYMHBI, TOUHOCTh NpuOmkeHus. Okpyrienue uucen. [Ipukuaka u oneHka pe3yiabTaToB
BBIYMCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBampaTHoe ypaBHeHue. PemieHue ypaBHEHH, CBOASIIMXCS K KBaapaTHbIM. bukBaapatHoe ypaBHeHHE. lIpumepsr
pELICHUS] YPABHEHUM TPETHEU U YETBEPTOU CTEIICHEN PA3JIOKEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHANIbHBIX ypaBHEHUH. PelieHne TeKCTOBBIX 3a/1a4 alnreOpanuyeckuM METOIOM.

VYpaBHeHue ¢ AByMS NEpeMEHHBIMH M ero rpaduk. PemeHue cucteM ABYX JMHEHHBIX YpaBHEHHH C JBYMs
nepeMeHHbIMU. Pelienne cuctem ABYX YpaBHEHHI, OJJHO U3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOpoM creneHu. ['papuyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON. Pelienne cucTeM JIMHENHBIX HEPABEHCTB C OJJHOU IEPEMEHHOM.
KBaapatneie HepaBeHCTBA. ['paduueckast HHTEpIIpeTanusi HEPaAaBEHCTB U CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMH.



DOyHKIUU

KBampatnunas Qynkuus, e€ rpadgux u cBoiictBa. IlapabGona, KOOpAMHATHI BEPIIMHBI MapaboOJbl, OCh CUMMETPUU
1apadoJibl.

I'padukn pyrxumit: Y = kx, y =kx + b, y = k/x, y = x3,y =X, y = |X|, u ux cBoiicTBa.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOTPECCHHU

[ToHsiTHE YMCIOBOW MOCIEN0BATENBHOCTH. 3a/IJaHUE TTOCIE0BATEIbHOCTH PEKYPPEHTHOM (hopmynoi u Gopmynoi N-ro
YJICHA.

ApudmeTtnueckas U TreoMeTpuueckas mnporpeccur. @opmyibsl N-ro wieHa apuPMETHUECKOH U TEeOMETPUUYECKOU
IIPOTPECCHI, CYMMBI ITEPBBIX N YICHOB.

N3o0paxkenne uiaeHOB apuMETHUECKON M TeOMETPUUYECKOW MPOrpeccuid TOYKaMH Ha KOOPAMHATHOM IIOCKOCTH.
JIMHEWHBINA U SKCIOHEHIUAIIBHBIN POCT. CJI0KHBIE TPOLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMbBLI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOTPAMMBI YU4EOHOTO Kypca «Anredpa» XapakTepru3yrTCs:

1) naTpuoTHyYecKoe BOCIUTAHME:

MPOSIBJICHUEM HHTEpeca K IMPONUIOMY M HACTOSIIIEMY POCCUHCKONW MaTE€MaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATHKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJb30BAHUIO 3TUX JOCTHUKECHHUM B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00SI3aHHOCTEH rpakJaHWHA U peau3alliy ero npas, MPECTaBICHHEM 0 MAaTEMAaTHIYECKUX
OCHOBax (PYHKIIMOHHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SBJICHUH, MPOIEAYpP TPaXJaHCKOTO OOIIecTBa (HAmpuMmep, BHIOOPHI,
OMPOCHI), TOTOBHOCThIO K OOCYXKJICHHIO ATHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKCHUI
HayKH, OCO3HAaHUEM BaKHOCTH MOPAIbHO-3TUUECKUX MIPUHIUIIOB B ICSITEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad MaTEeMaTHYECKOW HaINpaBJIC€HHOCTH, OCO3ZHAHHUEM
BAXXHOCTH MaTeMaTHUYECKOro 0Opa30BaHuUs Ha MPOTSHKEHUU BCEH KU3HU ISl YCIEIIHON NMPOo(eCCHOHANTBHOMN AEATebHOCTU U
pPa3BUTHEM HEOOXOJIUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIUBUAYAIBHOU TpPaeKTOpUU OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K SMOITMOHAIIBHOMY W JCTETUYECKOMY BOCHPHUITHIO MAaTeMaTHUYECKUX OOBEKTOB, 3ajad, PEIICHH,
paccyXaeHul, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAIlCH B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX TPEJICTABIEHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYeCKOW HAYKH Kak c(hephl YEIOBEUECKON NESITEIIbHOCTH,
ATAroB €€ Pa3BUTHUS U 3HAYMMOCTH [IJIi PAa3BUTHS IMBUJIM3AIUHU, OBJIAJICHUEM SI3bIKOM MaTeMaTHKH W MaTEeMaTHYeCKOMN
KYJbTYPOU Kak CpeJICTBOM MO3HAHUS MUPA, OBJIaJCHUEM MPOCTEHIITUMU HABbIKAMH MCCIIEA0BATEIBCKON EATEIbHOCTH;

6) pusnueckoe BocnuTanmne, GopMupoBaHMe KYJbTYPbI 310POBbSI U IMOIMOHAJIBHOI0 0JIATONOJYYMSI:



TOTOBHOCTBIO NIPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEpPECAX CBOETO 370POBbs, BEIECHUS 310POBOT0 00pas3a KU3HU
(3mopoBoe mHTaHME, CcOaJaHCHUPOBAHHBIA pPEXKUM 3aHATHH ©  OTHAbIXa, peryisipHas (Qusuueckas aKTHUBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa peICKCUH, TPU3HAHUEM CBOETO IIpaBa Ha OIMUOKY M TAaKOTO e MpaBa JAPYroro 4eaoBeKa;

7) 3Ko/10TMYECKOE BOCTIMTAHME:

OpUEHTallMed Ha NMPUMEHEHHE MaTeMaTHMYECKUX 3HAHWW JJI PELICHUs 3a/7ad B 00JaCTH COXPaHHOCTH OKPY’KaroLIei
Cpenbl, IJIAHUPOBAHUS MOCTYNKOB M OLEHKM HMX BO3MOXHBIX HOCIEACTBUNA I OKPYXKAIOIMIEH Cpeabl, OCO3HAHHEM
IJI00aJIBHOTO XapakTepa 3KOJOTHYECKHUX MPOOJIEM U MyTEN UX PELICHUS;

8) ajanTanus K U3MEHSIOIMMCSH YCJIOBUSAM COLUAIBLHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICWCTBUSIM B YCIIOBHUSX HEOINPEACIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MPHOOpETaTh B COBMECTHOM JAESITEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETCHILIUH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMHM HOBBIX 3HAHUM, B TOM uucie (HOpPMYIUPOBATh HJIEU, MOHATHUS, THIOTE3bl 00
00BbEKTaxX M SABJICHUIX, B TOM YUCIIE paHEe HEU3BECTHBIX, OCO3HABATh ACPUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYallMIO KaK BBI3OB, TPeOYIOIIUI
KOHTPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIE PEUICHUS U JNEUCTBUS, (HOPMYIUPOBATh U OLEHUBATH PUCKU U TOCIEACTBUS,
(hopMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIbTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble J1oruueckue AeMCTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKU MAaTEeMaTHYECKUX OOBEKTOB, MOHITUH, OTHOIICHUN MEXITY
MOHATUSMH, (DOPMYIUPOBATH ONpPEACICHUSI TMOHSITUN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiacCUUKAIUU,
OCHOBAHHUS JIJI1 00OOIICHHS M CPAaBHECHHS, KpUTESPUHU ITPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIHUPOBATH U MPEOOPA3OBHIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, CIMHUYHEIE,
YacTHBIE U 00III1e, YCIOBHBIE;

e BBISBIATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUHsl B (hakTax, JAHHBIX, HAOIIOJACHUSAX U
YTBEPKACHUSX, PEAJIaraTb KpPUTEPUH ISl BBISIBICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;



JenaTh BBIBOABI C HWCIOJIb30BAHMEM 3aKOHOB JIOTHKHW, JEAYKTUBHBIX W HWHIYKTUBHBIX YMO3aKIIOUECHUH,
YMO3AaKJIIOUCHUH 10 aHAJIOTUH;

pa3ouparh J10Ka3aTelIbCTBA MAaTEMaTUYECKUX YTBEPXKIEHUU (MpsiMble ©  OT MOPOTUBHOTO), MPOBOJUTH
CaMOCTOSTENIbHO HECIIOKHBIC JI0KAa3aTeIbCTBA MaTeMaTHUYECKUX (DAKTOB, BHICTpAaUBATh apryMEHTAIUIO, TPUBOJIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATh CMOCO0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHWAHTOB PEIICHUS, BHIOMpATh HanbOoee
MOAXOAIINNA C YYETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS.

UCIOJIb30BaTh BOIPOCHI KaK UCCIIEOBATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYJIUPOBATH BOIIPOCHI, GUKCHUPYIOIINE
OpOTUBOpEUHE, NPOOJIEMYy, CAMOCTOATEIbHO YCTAHAaBIMBaTh HCKOMOE U JaHHOE, (QOpMHUpPOBaTh THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIHAI0, MHEHHUE;

MIPOBOJIUTH O CAMOCTOATENIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN 3KCIEPUMEHT, HEOOJIbIIOE HCCIIEOBAHUE IO
YCTaHOBJIEHHIO 0COOEHHOCTENH MaTEMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXAY COOO0i;

CaMOCTOSITENIbHO  (hopMyarpoBaTh 0000OIIEHHS M BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOTO HaOIIIO/EHUS,
UCCIIEIOBaHUSI, OLICHUBATh JOCTOBEPHOCTH MOJTYUYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHUI];

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOILIECCA, a TAKKE BBIIBHUIATh INPEIAIOIOKEHUS O €r0 Pa3sBUTHH B HOBBIX
YCIIOBUSX.

PabGora c nnpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTD U M30BITOYHOCTH MH(GOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJIsi pEIICHUS 3a1a4H;
BBIOMPATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH MH(GOPMAIMIO PA3THYHBIX BHJIOB U (GopM
MIPEICTABIICHHS;

BBIOMpATh (GopMy TIpelcTaBlIcHUS WHPOPMAIIMA M WILTIOCTPUPOBATh pPEIIaeMbIe 3aJladyd CXeMaMH, JAuarpaMMaMH,
WHOU TpadUKON U UX KOMOMHAIUSIMU;

OIICHUBATh HANEKHOCTh HWH(OpPMAIMU 1O KPUTEPUSAM, TMPEIJIOKEHHBIM YYHUTENIeM Wi CHOPMYITUPOBAHHBIM
CaMOCTOSITENTLHO.



KoMmyHMKaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

BOCIIPUHUMATh ¥ (OPMYJIMPOBATH CYXXIICHUS B COOTBETCTBHHU C YCJOBHSIMH M IEISAMH OOIICHHSI, SCHO, TOYHO,
IPaMOTHO BBIP@XKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MHCHbMEHHBIX TEKCTAX, JaBaTh MOSICHEHHUS IO XOMY PEIICHUS
3a/1a4r, KOMMEHTHPOBATH TIOJTYyUYEHHBINA PE3yIIbTaT;

B X0JIe OOCYXICHHs 3a7aBaTh BOMIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEeMBI, pemacMoi 3ajaud,
BBICKA3bIBAaTh HJICH, HAIlCJICHHBIC HA TMOWCK PEIICHHs, COMOCTABISITH CBOM CYXJICHHS C CYXICHHUSIMH JPYTHUX
VYaCTHHKOB JHAJIOTa, OOHAPYKHWBAaTh Pa3IMYUE M CXOJICTBO TO3UIMH, B KOPPEKTHOH ¢opMe (HOpMyIUPOBATH
pa3HoTacHsi, CBOM BO3PaXKECHHUS;

IPE/ICTABIATh PE3YIbTAThl PEIICHUS 3aJaud, YKCIIEPUMEHTA, HCCIIEIOBAHUS, MMPOEKTA, CAMOCTOSTEILHO BBHIOUPATH
(dbopMat BBICTYIUICHHSI ¢ YIETOM 3a/1a4d IPE3EHTAIMU U OCOOCHHOCTEH ayUTOPHUH;

MMOHUMAaTh W HCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHOW W WHAMBUIAYATBHONH pabOThI TMpHU pEIICHUH YyYeOHBIX
MaTeMaTUYECKHX 33]1a4;

IPUHUMAThH 11€7Thb COBMECTHOM JIEATEIbHOCTH, TUITAHUPOBATh OPTAaHU3AIMI0 COBMECTHOM pabOThI, pacipeiessiTh BUIbI
paboT, JOroBapUBaThLCs, 00CYKAATh MPOIIECC U PE3yIbTaT padoThl, 0000IIaTh MHEHHS HECKOJIBKUX JIIOICH;
y4acTBOBaTh B TPYyNNOBBIX (popmax paboTel (0OCykIeHHs, OOMEH MHEHHSMH, MO3TOBBIE IITYPMbI U JPYTHE),
BBITIOJIHATh CBOIO YacTh PabOThI M KOOPAMHHPOBATH CBOM JCHCTBUSA C APYTUMHU YJICHAMH KOMAaHIBI, OIICHUBATH
KadeCTBO CBOETO BKJIa/Ia B OOIIMIA MPOAYKT IO KPUTEPHSIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aMMO,ICHCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aJlfCOPUTM pelIeHus 3ajauu (MM €ro 4acTh), BHIOMpaATh CIOCOO pPEIICHUs C
Y4ETOM HMMEIOLIUXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ yaéTomM HOBOM MHGOPMAITUH.

CaMOKOHTpOﬂb, IMOIMOHAJIbHbIN HHTEJJIEKT:

BIIAJICTh CIIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIeCcca U Pe3ysibTaTa PEIICHUs] MaTeMaTHIECKOM 3a/1a4H;
peABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPU PEUICHUU 3aJa4l, BHOCUTh KOPPEKTUBBI B JICSITEIHLHOCTh
Ha OCHOBE HOBBIX OOCTOSATENIbCTB, HAHJIEHHBIX OIMHMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yJbTaTa JCATEIHHOCTH TMOCTABICHHOW IEIM U YCIOBUAM, OOBACHSTH NPUUUHBI
JOCTYKEHUS UM HEJOCTKEHUS 11eTTH, HAXOAUTh ONTHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



IHPEAMETHBIE PE3YJIBTATDBI

K koHiry 00yuyeHust B 7 Kjaacce oOy4aronuiics MOJy4UT CIAEAYIONIUE TPEAMETHBIC PE3YIbTATHI:

Yucia 1 BBIYUCICHUA

BrImonHTE, coueTast yCTHBIE M TUChbMEHHBIE IPUEMBI, apu(PMETHIECCKHE ACHCTBHUS C PAIIMOHATLHBIMHU YHCIIAMHU.

HaxonuTth 3Ha4eHUS] YUCIOBBIX BBIPAKECHUM, MPUMEHSITHh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI BBIYMCIICHUS 3HAYCHUH
JIPOOHBIX BBEIPAKECHUMA, COACPIKAITINX OOBIKHOBEHHBIC U JECATUIHBIC TPOOH.

[lepexoauTh OT OAHOW (POPMBI 3aMKUCH YHUCEN K Jpyroil (mpeoOpa3oBbIBaTh JECATUYHYIO IpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUYHYIO JIECITHUUHYIO TPOOB).

CpaBHUBATH U YIIOPSAI0YMBATH PAIUOHAIIBHBIC YUCTIA.

OKpyrisaTh yucia.

BBINOMHATS NPUKUIKY W OLEHKY pE3yJbTaTa BBIYMCICHUM, OLUEHKY 3HAYEHUW YUCIIOBBIX BBIPAXKEHUW. BBINOIHATH
JNEUCTBUS CO CTENEHSAMU C HATypaJIbHBIMU MOKA3aTEISIMU.

[IpuMeHTh PU3HAKH IEIMMOCTH, PA3JIOAKEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCEN.

Pemats mpakTUKO-OpPUEHTUPOBAHHBIE 3a/1a4H, CBSI3AHHBIE C OTHOILICEHHEM BEJIWYWH, MPOMOPIIMOHAIBHOCTHIO BEJIMYHH,
MPOIEHTAMH, HHTEPHPETUPOBATh PE3YJbTATHl pEIICHUs 3aJad C Yy4YETOM OrpaHUYEHUM, CBS3aHHBIX CO CBONCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

Aure0panvecKue BbIPAKEHUSA

Hcnonb3oBaTh ajire0pandeckyrd TEPMUHOJOTUIO U CUMBOJUKY, MPUMEHSATH €€ B MPOLIECCE OCBOEHHUS Y4eOHOIO
Marepuana.

HaxoauTe 3HaueHUs1 0yKBEHHBIX BBIPAXKEHUM MPU 3aJaHHBIX 3HAYEHUSX TEPEMEHHBIX.

BrimonasaTh npeoOpazoBaHus 1EJIOTO BBIPAKEHUS B MHOTOYJICH MPUBEICHUEM TMOJOOHBIX CIAraeMbIX, PaCKPBITHEM
CKOOOK.

BrIMoMHAT, YMHOXEHHE OJIHOWIEHA Ha MHOTOYJIEH M MHOIOYJIeHa Ha MHOTOWICH, TPUMEHSATh (POpMyJIbl KBaapata
CYMMBI U KBajjpaTa pa3HOCTH.

OcymecTBIATh pa3ioKEHUE MHOTOWICHOB HA MHOXHUTEIHM C MOMOIIBI0O BBIHECEHUS 32 CKOOKU OOIIET0 MHOXKHUTETS,
TPYIIIUPOBKYU CIaraeMbIX, MPUMEHEHUs POPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensaTs mpeoOpa3zoBaHus MHOTOWICHOB JIJIsl PEIICHUS PA3IMYHbBIX 33a/1a4 U3 MaTEeMaTHUKU, CMEKHBIX MPEIMETOB, U3
peanbHOM MTPAKTUKH.



Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMU MOKA3aTENSIMU JJIs1 IPE0Opa30BaHUs BEIPAXKEHUI.

YpaBHeHMs U HEPABEHCTBA

Pemrare nuHENHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, NPUMEHSAS IIPaBWJIA MEPEXoAa OT MCXOMHOTO YpPAaBHEHHs K
paBHOCWIBHOMY eMy. IIpoBepsATh, SBIAETCA JIM YUCIO KOPHEM YPABHEHUS.

[TpumensTh rpaduueckre METObl TP PEIICHUN JTUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCEN, ABISIONMXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM MIOCKOCTU TpapUK JTMHEHMHOTO ypaBHEHHUS C JIByMS MEPEMEHHBIMH, MOJIb3YSACh IPaQUKOM,
IIPUBOJUTH IPUMEPHI PELICHUS YPABHECHMUS.

Pemath cucteMbl JBYyX JTMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHUCJIE TpaUUECKU.

CocraBimsATh M pemaTh JMHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEHHBIX YPaBHEHUN [0 YCIOBHIO 3aJa4H,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M IIOJYYEHHBIN PE3YIIbTAT.

DOYyHKIUU

N300paxaTh Ha KOOPAMHATHOM MpPsIMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAUHATaM, Jy4H, OTPE3KH,
MHTEPBAJIbl, 3aIIUCHIBATh YNCIIOBBIE IPOMEKYTKH Ha alNreOpanueckoM si3bIKe.

OtmeudaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU MO 3aJaHHBIM KOOPAMHATaM, CTPOUTH I'paUKH JMHEHHBIX (PYHKIIMH.
Crpouts rpaduk pyHkuuu Yy = [X|.

OnuckIBaTh ¢ TOMOILIBI0 (YHKIMA U3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE, 1IEHA,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cHocod TMpPEeACTABICHHUS W aHalu3a UWHGOpMAalMU, U3BJIEKaTh W HHTEPIPETUPOBATH
uH(popManuio U3 rpaMKoB peagbHbIX MPOLECCOB U 3aBUCUMOCTEM.

K koniry 00yueHus B 8 kiacce oOydaronuiicss HoJy4uT CIAEAYIOIINE PEAMETHBIE PE3YIbTaThI:

Yucuaa 1 BbIYUCICHUSA

Hcenonp30BaTh HayalbHBIE IPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHUCEN Uil CPABHEHHUs, OKPYIJICHHUS H
BBIYMCIICHUN, N300paXkaTh IEUCTBUTEIbHbBIC YUCIIAa TOUKAMU Ha KOOPJAUHATHOM MIPSIMOM.

[IpuMeHsATh mMOHSATHE apU(PMETUUYECKOTO KBAJPATHOIO KOPHS, HAXOJUTh KBAJApPATHBIE KOPHH, HWCIOIB3YS MpH
HEOOXOJMMOCTH KaJIbKYJISITOP, BBIMOJHATH MpeoOpa3oBaHUS BBIPAKEHUM, COAEpKAIIMX KBaJApaTHbIE KOPHH, HCIONb3Ys
CBOMCTBA KOPHEU.



Hcnonb3oBath 3anucu OOJBIIUX U MAJIBIX YMCEN C OMOIIBIO JECATUYHBIX Apo0Oeit u crenenet uyncna 10.

AJire0panvecKue BbIPAKEHUA

[IpuMeHsTh NOHSITUE CTEIEHU C IIEIbIM MTOKa3aTEeIeM, BBIMOJIHATh TPEOOPa30BaAHUS BEIPAKEHUM, COJIEPKAIIUX CTECIICHH
C LEJBIM MOKA3aTENEM.

BbBINONHATE TOXAECTBEHHBIE MMPeoOpa30BaHMs paAllMOHANBHBIX BBIPAXKEHUM HA OCHOBE MpPaBWII JCHCTBUM Haj
MHOTOWJICHAMH U aNreOpandyecKuMu JpoOsMHu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHUsl BBIPAKEHUHN JJIs1 PELICHUS] Pa3IMYHBIX 33/1ad U3 MaTEMaTUKH, CMEXHBIX MPEIMETOB, U3
peanbHOM MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHelHbIC, KBaJpaTHbIC YPaBHEHUS U PAIlMOHAIbHBIC YpaBHEHUS, CBOSAIIMECS K HHUM, CHCTEMBI JIBYX
YpaBHEHUH C ABYMS IEPEMECHHBIMHU.

[IpoBoauTh TpoCTENIIINE UCCIICIOBAHUSI YPABHEHUM U CUCTEM YpPaBHEHUM, B TOM YHCII€ C MPUMEHEHUEM I'papUUeCKuX
npeacTaBieHni (ycTaHaBIMBaTh, UMEET JIM YpAaBHEHHE WJIM CHCTEMa ypaBHEHUU peEIIeHUs, €Cld HUMEET, TO CKOJbKO, U
mpouee).

[TepexoauTh OT CIOBECHON (POPMYJTHUPOBKH 33/1aud K €€ anre0panyeckol MOAEH C MTOMOIIbI0 COCTABJICHUS YPaBHEHUS
WJIM CUCTEMBI YPaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1auy MOJTYUYECHHBIA pe3yJibTarT.

[IprMeHITh CBOWCTBA YMCIOBBIX HEPABEHCTB Il CPAaBHEHUsA, OLEHKH, PEIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOMU
MEPEMEHHON U UX CUCTEMBI, JaBaTh IPAPUUECKYIO MILTFOCTPALIUIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyYyHKIUU

[ToHuMaTh 1 UCTIOIB30BAThH (DYHKIIMOHATBHBIEC TTOHATHUS U A3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHHUSI), OTIPEICIIATh
3Ha4YeHue (PYHKIMHU 110 3HAYCHUIO apryMeHTa, ONPEeIeNaTh CBOMCTBA PyHKIIMM 1O €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUAA:

y =k/X, Yy =x2,y =x3,Y = |X|, y = VX, OnHCBIBaTb CBONCTBA YHCIOBOH (YHKIMH 110 €& rpaduKy.

K konity oOyuenus B 9 kiaacce 00ydarOnuiics MOIyYUT CIAEIYIONINE MPEIMETHBIC PE3YIbTaTh:

Yucia v BIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALIMOHATIBHBIE YHCIIA.



BoinonsaTe apudmernueckue NEUCTBUS C PAlMOHAIBHBIMUA YHUCJIAMM, COYETasl YCTHbIE W MUCHbMEHHBIE MNPUEMBI,
BBITIOJIHATH BBIYHUCIICHUS C UPPALMOHAIBHBIMHU YU CIIAMH.

HaxonuTe 3HaueHUs CTENEHEN C LENBIMU MOKA3aTENSIMU U KOPHEW, BBIYNUCIIATH 3HAYCHHSI YUCIIOBBIX BBIPAKCHUN.

OKpyrisTh JEHCTBUTENBHBIE YHCIIA, BHIIOIHATh IPUKUIKY PE3YJIbTAaTa BRIYUCICHUHN, OLIEHKY YUCIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pematp nuHelHble U KBagpaTHbIE ypaBHEHUS, YPaBHEHUS, CBOJSALIMECS K HUM, MpOCTEiIMe ApoOHO-palliOHAIbHbIE
YpaBHEHUS.

Pemats cucteMsl IByX JMHEHWHBIX YPAaBHEHUU C IBYMS IIEPEMEHHBIMU M CHUCTEMBI JIBYX YPABHEHHH, B KOTOPBIX OJIHO
YPABHEHUE HE SBIACTCS JIMHEHHBIM.

Pemarb TekcToBble 3amauM anreOpanyeckuM CIOCOOOM C MOMOIIBIO COCTAaBJICHUS YpPAaBHEHHUS WM CUCTEMBI ABYX
YPaBHEHUH C ABYMS ITIEPEMEHHBIMHU.

[IpoBoUTh pOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPAaBHEHHUIA, B TOM YHUCIJIE C IPUMEHEHUEM TpaUuecKux
IpeJcTaBlICHUN (yCTaHAaBIMBAaTh, UMEET JIM YPABHEHHE WM CHUCTEMa YPABHEHMH PEUICHMs, €CIM MMEET, TO CKOJbKO, U
mpoyee).

Pemate nuHeltHbIE HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, U300pakaTh pelICHUE HEPABEHCTB HA YMCJIOBOM MPSIMOIA,
3aIMChIBATh PEIIEHHUE C IIOMOIIBI0 CUMBOJIOB.

PemaTe cucTteMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE KBAIPATHOE HEPABEHCTBO, U300paXaTh
pelIeHne CUCTEMBI HEPABEHCTB Ha YMCIIOBOU IIPSMOM, 3aIIMChIBATH PEIICHHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 33/1a4.

DOyYyHKIUU

Pacnio3naBaTh (QyHKIMM M3yuyeHHBIX BUAOB. [I0Ka3bIBaTh CXeMaTHUYECKH PACIONIOKEHNE HA KOOPAMHATHOM MIIOCKOCTH

rpadukoB dymHkumii Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, ¥ = |X|, B 3aBHCHMOCTH OT 3HaYCHHiT
K02((PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

CtpouTth M H300pakaTh CXEMATHYECKH TpauKkyd KBaApaTUYHBIX (DYHKIMI, ONMCHIBATH CBOWCTBA KBaJpPaTHYHBIX
(GyHKIMIA 110 UX rpaduKam.

Pacno3naBate kBagpatuuHyio (QyHKIUIO M0 (hopmylie, MPUBOAUTH NMPUMEPH KBaAPATUYHBIX (DYHKIUN U3 pearbHOU
KU3HH, (DU3UKH, TCOMETPHH.



Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOrPEeCCHHU

Pacnio3naBaTh apuMeTHYECKYI0 M TEOMETPHUUECKYIO MTPOrPECCUH MPHU Pa3HBIX CIIOCO0aX 3a/1aHusl.

BBINONMHATE BBIYMCIIEHUSI C UCIONIB30BaHUEM (POPMYJ N-TO 4jieHa apu(PMETUYECKON U TeOMETPUUECKON MPOTPECCHIA,
CYMMBI IIEPBBIX N WICHOB.

N300paxaTh 4iIeHbI NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YUCIOBBIMH IIOCJIEAOBATEIBHOCTAMU, B TOM YHCIIE 3aJauyd W3 pPeajbHON XKH3HU (C
MCIIOJIb30BaHUEM KaJIbKyJIATOPA, IIUPPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Kourposbubie IIpakTHyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
1 Yucna u BeIUMCIeHU. PallmoHaIbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AJITCOPAHHCCKHC BLPAKCHIA 21 1 https://m.edso00.ru/7f415b90
bubmunorexa [JOK
3 ¥ PaBHEHIL i HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 Koopaunarst u rpaduici. QyHiui 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
IT 1
> OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnble IIpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmorexa [IOK
4 .K 1
1 ucia v BeluuciaeHus. KBagparHbeie KOpHU ) https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
[I0Ka3aTesemM https://m.edsoo.ru/7f417af8
3 AnreOpandyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuotexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnunorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 DyHKLUHH. OCHOBHEIE HOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyHKupH. THCIOBbIE QyHKLHA o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1
10 TosTopenne u 060dmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsI
pecypcsbl
1 Yucna u BeuncieHus. JlelcTBUTEIbHBIE 9 bubnuorexa [JOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C 14 1 bubnnorexa [JOK
OJIHOM ITEpEMEHHOMN https://m.edso00.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 1 1
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
> Dymictm 16 1 https://m.edso0o.ru/7f419d08
bubmmoteka IIOK
6 YucoBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnorexka HOK
3HaHUU https://m.edso0o.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YHEHUKA

» Marematuka. AnreOpa: 7-i kiacc: 6a30Bblii ypoBeHb: yueOHuUK, 7 kinacc/ MakapsrueB FO.H., Munmiok H.I'., Hemxos KA.
u apyrue; nop pen. TemsikoBckoro C.A., AkiuonepHoe o6miectBo «M3marensctBo «lIpocBemenne

» Maremarnka. Anrebpa: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiaacc/ MakaperueB FO.H., Munrnrok H.I'., Herkos
K.W. u npyrue; nox pen. TemsikoBckoro C.A., AkinoHeproe obmiectBo «M3aatenbctBo «IIpocBemenner

* Maremaruka. Anredpa: 9-it kinacc: 6a30BbIi ypoBeHb: YueOHUK, 9 kinacc/ MaxkapsiueB FO.H., Munmiok H.I'., HemkoB
K.W. u npyrue; nox pen. TensikoBckoro C.A., AkunonepHoe o0mectBo «M3aatenbctBo «IIpocBemenner

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Marematuka. Anredpa : 7—9-e kiacchbl : 6a30BbIi YPOBEHB : METOJJUYECKOE TTOCOOUE K MTPEAMETHON JTMHUU YUYEOHUKOB IO
anre6pe 0. H. Makapsiuesa, H. I'. Munmiok, K. Y. HemikoBa u np./ —

2-e u3l., ctep. — Mocksa : [Ipocsemenue, 2023

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. bubmmoreka [IOK

https://m.edsoo.ru/7f415b90
2. bu6bmuoreka LJOK
https://m.edsoo.ru/7f419d08
3. bubimoreka [IOK
https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f417af8




